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HOACHUTEJIBHASA 3AIIMCKA

[Tpu pa3paboTke MpOrpaMMbl MO OUOJOTHU TEOPETUYECKYIO OCHOBY JUIsl OTpPEICIICHUS
MOJIXOJIOB K (OPMHPOBAHUIO COJACpX)aHUSA y4eOHOro Tmpeamera «BHOIOTHS» COCTaBHIIM:
koHuentyaibable nonoxenus @I'OC COO o B3auMOOOYCIIOBIEHHOCTH LENEH, COIep:KaHMs,
pe3yabTaToB OO0y4YeHHsT W TPeOOBAHWMH K YPOBHIO IMOJTOTOBKH BBITYCKHHUKOB, TOJOXCHUS 00
00X WENIX W MPUHIUIAX, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHHE CHUCTEMBI CPETHETO
obmero obpaszoBanus B Poccuiickoit Denepanun, a TakkKe MOJI0KEHUS O crienuduke Ouoaoruu,
e€ 3HAUEeHUU B TMO3HAHWUU >KMBOW TPHUPOJABI M 0OECIEYCHHH CYIIECTBOBAHHS YEIOBEYECKOTO
obmrectBa. CorlacHO Ha3BaHHBIM ITOJIOKEHUSIM, ONpEeIICHbl OCHOBHBIE (DYHKIIMU MPOTPaMMBbI
1o OMOJIOTHH U €€ CTPYKTYpA.

[Iporpamma no 6mosioruu Ja€T mMpeacTaBieHre O IesIX, 00 00mel cTpareruu o0y4eHus,
BOCIIMTAHUA M PAa3BUTUS OOYyYarOMIMXCS CpeAcTBaMu y4yeOHoro mpenmera «buomorusy,
ompezenseT o00s3aTebHOE TPEAMETHOE COJIEpPKaHUE, €ro CTPYKTYpPY, pachpeleicHHe I10
paszenaM U TeMaM, PEKOMEHIYEeMYIO IMOCJIeI0BATEIbHOCTh M3yYeHHUS y4eOHOro Marepuana C
y4€TOM MEXKIPEIMETHBIX M BHYTPUIIPEAMETHBIX CBSI3€H, JIOTHKA 00pa30BaTEBHOTO TpoIliecca,
BO3PACTHBIX OCOOCHHOCTEH 00yYaIOIINXCS.

B mporpamme 1O OHWOJOTMHM Tak)Ke YUYUTHIBAIOTCS TPEOOBaHHS K IUIAHUPYEMBIM
JUYHOCTHBIM, METalpPEIMETHBIM W TPEIMETHBIM pe3ylbTaTaM oO0y4eHHsS B (OPMUPOBAHUHU
OCHOBHBIX BHJIOB y4e€OHO-TIO3HABATEILHOMN JEATEIbHOCTH/ydeOHBIX JEUCTBUI 00YUYaIOIUXCS 110
OCBOCHHIO COJIep KaHUsI OMOJIOTUIECKOTO 00pa3oBaHUS.

B mporpamme mo 6monorun (10-11 kmaccel, 6a30BbI ypOBEHB) peaau30BaH MPHUHITUI
MPEeMCTBEHHOCTH B W3Y4YeHMH Ouoyioruu, Omaromaps dYeMmMy B HEW NpocMaTpuBaeTcCs
HANpaBJICHHOCTh HA Pa3BUTHE 3HAHWM, CBS3aHHBIX C (POPMHPOBAHHWEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, I[IEHHOCTHBIX OpPUEHTAIMA  JIMYHOCTH, OSKOJOTHYECKOTO  MBIIUICHUS,
NpEeACTaBICHUH O 37A0pOBOM 0O0pa3e KH3HH W OCEpeXHBIM OTHOIIEHHEM K OKpYXKaromien
npupoaHoil cpene. [losTomy Hapsimy ¢ HM3ydeHHEM OOIIEOMOJIOTHYECKHX TEOPHM, a Takke
3HAHWH O CTPOCHUH KUBBIX CUCTEM Pa3HOT'0 PAHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B HAX
MPOIECCOB B TpOrpaMMe IO OWOJIOTHH YACIEHO BHUMAHHE HCIIOIH30BAHUIO MOTYyUYEHHBIX
3HAHWH B TIOBCEHEBHOM JKU3HU JIJISl PEIICHUS MPUKIIAIHBIX 3a/1a4, B TOM YHCIIE: MPO(QUITAKTUKH
HACJICICTBEHHBIX ~ 3a00JICBaHUU  YENOBEKa, MEIUKO-TEHETHYECKOTO  KOHCYIbTUPOBAHUS,
000CHOBaHHSI IKOJOTHUYECKH IEJIECO00Pa3HOTO TOBEACHUSI B OKPYXKAIOIICH MPUPOIHON cpene,
aHAIM3a BIMSHUS XO3SWCTBEHHOW JEATEIHHOCTH YEIOBEKAa HA COCTOSHUE NPHUPOIHBIX U
UCKYCCTBEHHBIX JKOCHCTEM. Y CWJICHHE BHUMaHMS K TPUKIAIHOW HANpPaBICHHOCTH Y4E€OHOTO
npeaMera «bHOJIOTHS» MPOIUKTOBAHO HEOOXOTUMOCTHIO 00ECTIEUCHHS YCIOBUH JUIS PEIICHUS
OJTHOW W3 aKTyaJIbHBIX 3a/1a4 MTKOJLHOTO OMOJIOTHYECKOT0 00pa30BaHus, KOTOpas MPeAroiaraet
dbopMUpoOBaHHE Yy OOYYAIOIIUXCS CIIOCOOHOCTH aJalTHPOBATHCS K HM3MEHEHHSIM JIUHAMHYHO
Pa3BUBAIOIIETOCS COBPEMEHHOT'O MHpa.

buonorust Ha ypoBHE cpeaHero oO0mero oO0pa3oBaHMs 3aHUMAeT BakHOe MecTo. OHa
oOecrieunBaeT (popMupoBaHUEe Yy OOYYAIONIMXCS TPEACTABICHUH O HAaydyHOW KapTHHE MUPA,
pacmupsieT ¥ 0000MIaeT 3HaHUS O JKUBOUW MPHUPOJIC, €€ OTINIUTEIHHBIX MTPU3HAKAX — YPOBHEBOU
OpraHu3alliil W SBOJIIONUH, CO3Ma€T YCIOBHS IS TO3HAHHUS 3aKOHOB YKMBOW TPHPOJIBI,
dbopMupoBanus (yHKIIMOHATHHOW TPaAaMOTHOCTH, HABBIKOB 3JI0OPOBOTO M Oe30macHOro odpasa
YKU3HH, YKOJIOTHUECKOTO MBIIUICHUS, IEHHOCTHOTO OTHOIICHUS K )KUBOM MPHUPOJIE U YETOBEKY.

Bonbmoe 3HadeHwe OWOJIOTHS WMEET TAaKKe JUIS pPEIMIEHUS BOCHUTATEIBHBIX U
pa3BUBAIOIINX 33J]au CPEIHETO 00IIero o0pa3oBaHusl, COIUATN3AIMK o0yJaromuxcs. M3ydenue
ouonoruu oOecrieunBaeT YCIOBUS Ui dbopmupoBanus MHTEIJIEKTYaJIbHBIX,
KOMMYHHUKAIIHOHHBIX ¥ HH()OPMAIIMOHHBIX HABBIKOB, 3CTETHYECKOW KYJIBTYpBI, CIIOCOOCTBYET
WHTETpaIi OWOJIOTHYECKUX 3HAHUHI C TPEACTABICHUSAMHU W3 JIPYTHUX YYCOHBIX MPEIMETOB, B
YaCcTHOCTH, (pU3HKH, XMMHUHU U Teorpaduu. HazBaHHbBIE TOI0XKEHUS O MPeIHA3HAUYCHUH YIeOHOTO



npenmera «bHomorus» CcocTaBMIM OCHOBY JUIS OMPEICIICHUS TIOIXOIOB K OTOOpY U
CTPYKTYPHUPOBAHUIO €TO COAEP KaHUS, IPEJICTABICHHOTO B IpOrpaMMe Mo OHOJIOTHH.

Ot60p conepxanusi yueOHOTO npeamera «buosorus» Ha 0a30BOM ypOBHE OCYIIIECTBIIEH C
MO3UIMI KYJIBTYpPOCOOOPA3HOTO MOAX0/Ia, B COOTBETCTBUU C KOTOPHIM OOyUarOIIUecs JOKHBI
OCBOMWTH 3HAHUS M yMEHUS, 3HAUUMBIC JIsI (DOPMUPOBAHUS OOIICH KYJIbTYphI, OTPEIEISIONINE
aZICKBaTHOE TIOBEJICHUE YEIIOBEKa B OKPYXKAIOILIEH MpHUpPOAHON cpene, BocTpeOOBaHHBIE B
MOBCETHEBHOMN KM3HHU U MPAKTUUECKOU nesaTebHOCTH. Oco00e MECTO B ATOM CHUCTEME 3HAHUH
3aHUMAIOT dJIEMEHTHl COJIEpP)KaHUs, KOTOphIE CIyKaT OCHOBOM s  (QopMHUpPOBaHUS
MPEACTABICHUN O COBPEMEHHON €CTeCTBEHHO-HAyYHOW KapTHHE MHpa ¢ IEHHOCTHBIX
OpHUEHTAIMSIX THYHOCTH, CIOCOOCTBYIOIIUX T'YMaHU3alUHA OMOJIOTHYECKOT0 00pa30BaHusl.

CTpyKTypHpOBaHHE COJEpKaHMsI ydeOHOTO Marepuaia B MporpaMMe IO OHOJIOTHH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOTO 3HAYEHUS 3HAHUN 00 OTIIMYUTENBHBIX OCOOECHHOCTAX
KUBOW TIPUPOJBI, O €€ YPOBHEBON OpraHU3alMd M SBOJIONUU. B COOTBETCTBUM C 3TUM B
CTpYKType y4deOHoro npeamera «buomorusy BBIIEICHBI CIEAYIOUINE COJepKaTeIbHbIe JTUHUU:
«buosorus xkak Hayka. MeTopl HaydHOTO MO3HaHUM, «KieTka kak OMoJIoruvecKas cucTeMay,
«Opranmsm Kak Ouosiornyeckas cuctema», «CuctemMa ¥ MHOrooOpa3ue OpraHMYecKOro MUpPay,
«IBOIONUSA KUBOU TIPUPOIBD, « IKOCUCTEMBI M IPUCYIIIHE UM 3aKOHOMEPHOCTH.

Llenp w3ydenus ydeOHoro mpemmera «buonorus» Ha 0a30BOM ypOBHE — OBIAJCHUE
00y4JalIUMUCS 3HAHUSAMU O CTPYKTYPHO-(DYHKIIMOHAJIBLHOM OpraHu3allid >KUBBIX CHCTEM
pa3HOro paHra U MpUOoOpPETeHUe YMEHUI MCIONB30BaTh 3TU 3HAHMSI JJII TPAMOTHBIX JIEHCTBUH B
OTHOIIEHUU OOBEKTOB KMBON PUPOJIBI U PELLIEHUS PA3IUYHbIX )KU3HEHHBIX IPOOIIEM.

JlocTxkeHne 1enu u3ydeHus ydeOHoro mpeamera «buonorus» Ha 0a30BOM YpOBHE
o0ecrnieunBaeTcs pelieHrueM CIIeIYyOINX 3a/1ay:

e OCBOCHHE OOYYAIOIIUMHUCS CHUCTEMBbI 3HAHUH O OWONIOTUYECKUX TEOPUSIX, YUCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSIX, THIOTEe3ax, MpaBWIaX, CIyKallMX OCHOBOM  JUIs
dbopMUPOBaHUS TPEICTABICHUNA O ECTECTBEHHO-HAYYHOW KapTHHE MHUpPA, O METOoJaX
HAyYHOTO MO3HAHUS, CTPOCHUHU, MHOTOOOPa3HH U OCOOCHHOCTSIX KUBBIX CHCTEM Pa3HOTO
YPOBHSI OpraHU3alliM, BBIJAIOIIUXCSA OTKPBITUSIX U COBPEMEHHBIX MCCIIEJOBAHUAX B
Oouoaoruy;

e (QopmupoBaHue y 0OYYarOMIUXCS MO3HABATEIBHBIX, MHTEIUICKTYaIbHBIX U TBOPYECKHX
CIIOCOOHOCTEH B Mpolecce aHajau3a JaHHBIX O MYTAX Pa3BUTHS B OMOJOTMHM HAay4HBIX
B3IJIAJIOB, UACH U MOJX00B K U3YUEHUIO KUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aluu;

e CTAHOBJICHHE Yy OOydYamImmxcs OOIeH KyJabTypbl, (YHKIIHMOHAJIBHONH T'PaMOTHOCTH,
pa3BUTHE YMEHUW OOBSICHATH M OIICHHBATH SIBICHUS OKPYKAIOIIETO MHUpa >KUBOUI
IIPUPO/Ibl HA OCHOBAHUU 3HAHUH U OIBITA, OJYYEHHBIX MPU U3yUYEHUU OUOJIOTHH;

e (QopmupoBaHue y 0OYYAIOIIUXCS YMCHHHA WILIIOCTPUPOBATH 3HAYCHHE OHMOIOTHYECKHX
3HaHUW B  TPAKTHUYECKON  JIEATENbHOCTH  YEJIOBEKa, PAa3BUTUU  COBPEMEHHBIX
MEAULMHCKUX TEXHOJIOTMH U arpoOMOTEXHOJIOTUH;

e BOCIUTaHHE YOEKIEHHOCTH B BO3MOXKHOCTU TO3HAHMSI YEJIOBEKOM >KUBOM MPUPOIBI,
HEOOXOUMOCTH OEpeKHOTO OTHOIICHHUS K HEH, COONIONEHUS STHYECKHX HOPM MPHU
MIPOBEICHNH OMOJIOTUYECKUX UCCIIeI0BAaHUM;

e OCO3HAHHEC IICHHOCTU OMOJOTHYECKHMX 3HAHWM JJISi MOBBIMICHUS YPOBHS KOJIOTHYECKON
KYJIBTYPBI, U151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

e TMpUMEHEHHE MPUOOPETEHHBIX 3HAHWNW M YMEHUH B MOBCEIHEBHOH >KWU3HU Ui OLEHKHU
MOCJIE/ICTBUM  CBOEW JCATENBHOCTH IO OTHOIICHMIO K OKpYXaroled cpene,
COOCTBEHHOMY 37I0pOBBIO, OOOCHOBaHHME M COOJIOJEHHE Mep MNPOPHIAKTHKI
3a00JI€eBaHUH.

B cucteme cpennero obmiero oopasosanus «buonorus», nzydaemas Ha 6a30BOM ypOBHE,
SIBIISIETCSL O0SI3aTENBHBIM YY€OHBIM TIPEIMETOM, BXOMISIIAM B COCTaB MPEIMETHOW 00IacTh
«EcTecTBeHHO-HAYUHBIEC IPEAMETHI.



Jlist u3ydeHust OMoJIoTuu Ha 0a30BOM YPOBHE CPEIHETO O0IIero oOpa3oBaHMs OTBOIUTCS
68 yacoB: B 10 kimacce — 34 vaca (1 gac B Henemo), B 11 kiracce — 34 vaca (1 4ac B Hezelo).



COAEPXAHUE OBYUYEHUA

10 KJIACC

Tema 1. Bnosorus kak Hayka.

buonorust kak Hayka. CBsi3b OMOJIOTUU C OOILIECTBEHHBIMU, TEXHUYECKUMHU U APYTUMHU
€CTeCTBEHHbIMM HayKamu, ¢uiocopueil, 3TUKOH, 3cTeTMKoid M mnpaBoM. Ponb Ouosnoruu B
(opMHPOBAHNUN COBPEMEHHOM Hay4yHOU KapTHHbI MUpa. CucTeMa OMOJOTHYECKUX HAYK.

Mertonbl O3HAHUS KUBOU NpUpoAb! (HaOMI01eHUe, SKCIIEPUMEHT, ONMCaHue, U3MEPEHHUE,
KJIaccu(puKaIus, MOICTMPOBAHUE, CTATUCTHYECKAsi 00pabOTKa TaHHBIX).

JdemoHcTpaumnu:

[Toprpetsi: U. Hapsun, I'. Menaens, H. K. Konsuos, Ix. Yorcon u @. Kpuk.

Tabnuuel u cxembl: «MeTo/bl TO3HAHUS JKUBOW IPUPOIBI».

JlaGopaTopHble H NpaKkTH4YecKue padoThi:

[Tpaktuueckas pabora Ne 1. «lcmosb3oBaHME pa3IUYHBIX METOJOB INPU H3YHYEHUHU
OMOJIOTMYECKUX 0OBEKTOBY.

Tema 2. 7KuBble cucTeMbl 1 HX OPraHU3ALHA.

Kupble cuctembl (OMOCHCTEMBI) Kak MpeAMeT Hu3yudeHus Ouosoruu. OTandue >KUBBIX
CUCTEM OT HEOPTaHWYECKOW ITPUPOJIBIL.

CgoiicTBa OWoOCHMCTEM ¥ HUX pa3HOOOpa3ue. YPOBHU OpraHu3alid OHOCHCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIM,  TKAaHEBbIM, OPraHU3MEHHBIH,  IONYJSLHUOHHO-BUIO0BOM,
HKOCUCTEMHBIN (OMOreoleHOTUYECKU), ONOCEpPHBIi.

JdemoHcTpaumnu:

Tabmuipl 1 cxembl: «OCHOBHbIE TPU3HAKU KHU3HUY», «YPOBHU OpraHU3alMU >KUBOU
IIPUPOIBIY.

O6opynoBanue: moaenb Monekybl JTHK.

Tema 3. Xumuveckuii cOCTaB U CTPOCHHE KJIETKH.

XHMMHMYECKUN  COCTaB  KIIETKH. XUMHYECKUE  DIIEMEHTBI: MAaKpO3JIEMEHTHI,
MHUKpO3JIEMEHTHI. Bosia 1 MUHEpaJIbHBIE BEIIECTBA.

OyYHKIMM BOJBl M MHUHEpPAJIbHBIX BellecTB B KieTke. [loanepikaHue OCMOTHYECKOIO
OanaHca.

benku. CoctaB u cTpoeHHe O€ITKOB. AMUHOKHUCIIOTEI — MOHOMEPHI OenkoB. HezameHnnmbie
U 3aMEHHMBbIE AMHHOKHCIOTHI. AMUHOKHCIOTHBI COCTaB. YPOBHH CTPYKTYphl OEIKOBOU
MOJIEKYJbl (TIepBUYHAsl, BTOPUYHAS, TPETHYHAs W YETBEpPTUYHAs CTPYKTypa). XHUMHUYECKHE
cBoiicTBa OenkoB. buonorndeckue GpyHKIUN OETKOB.

®epmMeHThl — Ouosiornyeckue KaraiauzaTopbl. CTpoeHHE (epMeHTa: aKTUBHBIM LIEHTP,
cyoctpatHas  crnemuduuHocts.  Kodepmentsl. Burtamuubl.  Otinuuus  gepMeHTOB  OT
HEOPraHUYECKUX KaTaJIn3aTOpPOB.

VYrneBoasl: MOHOCAXapH bl (TIII0K03a, pubo3a 1 J1e30KCUpr003a), AucaxapH bl (caxaposa,
JAKTO3a) W TMoJucaxapuibl (Kpaxmai, TJIMKOTEH, IIeJUTI0NI03a). buonorundeckune ¢GyHKIUNA
YTJIEBOJIOB.

Jlununer:  tpurnuuepunsl, Qochonunuasl, crepounsl. ['uapodumibHO-TUAPOGHOOHBIE
cBoiicTBa. buonornueckue Gpynkunu nunuaoB. CpaBHEHUE YIIIEBOAOB, OEIKOB M JUIMHIOB Kak
HMCTOYHUKOB YHEPIHUH.

Hyxnennoseie kucnotsl: JJHK n PHK. HykneoTunsl — MOHOMEpPHI HYKJIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynknuu JIHK. Crtpoenne um ¢ynkmuum PHK. Bumer PHK. AT®: ctpoenue u
byHKINN.



[{uronorus — Hayka o kierke. KierouHas Teopus — HNpUMeEp B3aUMOJCHCTBHA UACU U
¢dakTOB B HAYYHOM MO3HAHUH. METOIbI U3YYCHHSI KIETKH.

Knerka kak menoctHas sxuBasi cucrema. OOIIue Mpu3HAKKM KIETOK: 3aMKHYTas Hapy>KHast
memOpana, monekynsl JJHK kak reneTnueckuil anmapat, CucTeMa CUHTe3a OeJKa.

Tunsl KIETOK: JyKapuoTHYecKas M IpokapuoTudeckas. (OcoOEHHOCTH CTpPOEHUs
npokapuoTudeckoit kietku. Kierounas crenka 6akrepuil. CTpoeHHEe 3yKapHOTHUECKOM KIETKH.
OcCHOBHBIE OTINYHNS PACTUTEIBHOMN, )KUBOTHOU U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAIUKC, WX (YHKIIMH.
[InazmaTuueckass MeMmOpaHa, e€ cBoiWcTtBa M (QyHkuuu. [luTomnazmMa u €€ oOpraHoubI.
OnnomemOpannble opranonsl kietku: IIIC, anmapar [onbaxku, 1uzocomsl. [loyaBToHOMHBIE
OpraHoufbl KJIETKH: MHUTOXOHApPUH, IIacTuibl. IlpoucxoxkneHne MHUTOXOHAPUA U TJIACTHI.
Bunst nnactun. HememOpaHnHble OpraHOH bl KIIETKU: pUOOCOMBI, KJIE€TOUHBINA LIEHTp, LEHTPHOJIH,
PECHUYKH, KTyTHUKU. DyHKINN OPraHOUI0B KJIEeTKU. BKitoueHus.

SAnpo — perynsTopHblil HeHTp kiaeTku. CTpoeHue sapa: saepHas 000JI0uKa, KapruoIuia3ma,
XPOMAaTHH, SIPHIIIKO. XPOMOCOMBI.

TpaHCIOpT BEIIECTB B KIIETKE.

JdemMoHcTpaumuu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. [lIsann, M. Illneiinen, P. Bupxos, . Yorcon, @.
Kpuk, M. Yunkunc, P. ®pauknun, K. M. bap.

Huarpammbl:  «PacnpenenceHue XUMUYECKHX JJIEMEHTOB B HEXKHMBOM  IIPUPOACY,
«Pacnpenenenne XMMUYECKUX 3JIEMEHTOB B JKUBOW ITPUPOJEY.

Tabmuuel u cxemsl: «llepuognueckas TaOnMUIa XMUMHUYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbI BOJbI», «bruocunres 6enka», «CTpoeHue Mosekysbl O6enka», «CTpoeHue hepMeHTay,
«Hyxknennossie kucnotsl. JJHK», «Ctpoenue monexynsl AT®», «CtpoeHne 3ykapuoTHUECKON
KIETKW», «CTpOECHHE KUBOTHOM KIETKW», «CTpOEHHME pPacTUTEIbHOW KIETKW», «CTpoeHue
IIPOKAPUOTUYECKON KIIETKW», « CTpOECHHUE Apa KIETKNY, «YTIEBOABDY, «JIMnuab».

OOGopynoBaHHe: CBETOBOM MHUKPOCKOI, OOOpYJOBaHHUE [JIsi TPOBEICHUS HAOIIOICHUH,
U3MEpPEHUi, SKCIIEPUMEHTOB, MUKPOIIPENapaThl PACTUTENbHBIX, KUBOTHBIX M OaKTEpUAIbHBIX
KJIETOK.

JlabopaTopHble 1 NpaKkTHYeCKUEe PadoThI:

JlaGopaTopnas pabora Ne 1. «l3ydeHue KaTanMTHYECKOW aKTHBHOCTH (pepMEeHTOB (Ha
MpPUMEPE aMIJIA3bI HIIA KaTanas3bl).

JlaGopatopnas pa6ota Ne 2. «M3yueHue cCTpoeHHUS KIETOK DPACTCHHM, >XHUBOTHBIX W
OakTepuii 0] MUKPOCKOIIOM Ha FOTOBBIX MUKPOIIpENapaTax U UX OMHCAHUE.

Tema 4. 7Ku3HeaeATeIbHOCTD KICTKH.

O6men BemecTB, Wik MeTabomu3M. AccuMmwisAnus (IUIACTUYECKUH OOMEH) |
JUCCUMUIIALUSA (PHEpreTuYecKuit 0OMeH) — IB€ CTOPOHBI €IMHOT0 Ipolecca Metadonusma. Poipb
3aKOHOB COXPAaHEHUsI BEIIECTB U SHEPTUH B TOHUMAaHUH MeTa00IM3Ma.

Tunbel oOMeHa BemniecTB: aBTOTPOGHBIN U reTepoTpodHsbiid. Pons pepmeHTOB B 00MEeHE
BELIECTB U IIPEBPALLEHUH SHEPTUU B KIIETKE.

@®ortocunre3. CBeroBas u TeMHOBass (a3pl ¢orocunTesa. Peakuu ¢doTocuHTesa.
DddextuBHOCTh PoTOCHHTE3a. 3HAUCHUE (POTOCHHTE3a JJIs KU3HU Ha 3emIie. Biusiaue ycnoBuit
cpelbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocHHTe3. XEeMOCHHTE3UpYolIue OakTepuu. 3HAUeHHE XEMOCHHTe3a JUIS KU3HU Ha
3emue.

OHepretuyeckuii oOMeH B  KkjeTke. PaciiersieHue  BEIIECTB, BbIJCIEHUE U
AKKyMYJINPOBaHHME SHEPIUU B KJIETKE. DTalbl YHEPreTuYecKkoro ooMeHa. I'mukonus. bpoxenue u
ero Buapl. KucnoponHoe OKuCI€HHE, WIM KIETOYHOE  JbpIXaHue. OKHUCIHUTENbHOE
dochopmmpoBanne. IPPEKTUBHOCTH IHEPTETHUECKOTO OOMEHA.

Peakuun w™arpuunoro cunrte3a. [eHetnueckas wundopmamus u JHK. Peanuzanus
TeHETUYECKON MH(popMaMu B KieTKe. | 'eHeTHYeCKUil KOJ M ero CBOWCTBA. TpaHCKpHITIUS —



matpuunblid cuaTe3 PHK. Tpancmsus — 6uocunTes O6enka. Dtanbl TpaHcusiuud. KonupoBaHue
aMUHOKHCIOT. Ponb pubocom B GuocuHTe3e Oernka.

Hexnerounsie ¢opmbl ku3HM — BUpychl. HWcrtopust oTkpeitus BupycoB (. W.
MBaHoBckuit). OCOOEHHOCTH CTPOEHUS U KHU3HEHHOTO 1MKIA BUpycoB. bakrepuodaru. bonesnn
pacTeHui, )KUBOTHBIX U 4YE€JIOBEKa, BhI3bIBAEMbIE BUpycaMU. Bupyc nMMyHoeduuTa 4enoBeka

(BUY) - Bo30yaurens CIIMJla. OOparHas TpaHCKpHUILHMS, peBepTa3a M HHTErpasa.
[TpodunakTrka pacripocTpaHEeHUsS BUPYCHBIX 3a00JI€BaHUN.
JleMoHCcTpanum:

IToptpetsr: H. K. Konsnos, /. . IBanoBckuil, K. A. Tumupsses.

Tabmumet  u cxembl: «Tumbl  muTaHus», «Mertabomuszm»,  «MHUTOXOHAPUNY,
«JHepreTuyeckuii oOMeny», «Ximopormiact», «Dotocurresy, «Ctpoenne IHK», «Crpoenue u
dbyHKIIMOHMpOBaHHe TeHay, «CuHTe3 Oenka», «leHeTwmueckwii Kom», «Bupycs,
«bakrepuodarn», «Ctpoenue u xu3HeHHbIH 1wk Bupyca CIIW[a, O6akxrepuodaray,
«Penmmukanmsa [JHK».

O6GopynoBanue: moaenu-amukanuu «Yasoenue [IHK u tpanckpunmus», «buocunres
oenkay», «CTpoeHue KIeTKu», MoJienb cTpykTypsl JTHK.

Tema 5. PazMHoxeHHEe M HHAUBUIYAJbHOE PAa3BUTHE OPTaHU3MOB.

KneTouHslid UK, WM JKU3HEHHBIM UK kineTku. Mutepdaza u muto3. [Ipomecchr,
nporekatomue B uHTepdaze. Permmkanms — peakmus matpuanoro cuHrte3a [JHK. Crpoenue
XpOMOCOM. XPOMOCOMHBII Habop — KapuoTuIll. IUMIOWIHBIA W TaryIOMIHBIA XPOMOCOMHBIE
HaOopbl. Xpomatusl. LluTonoruueckue OCHOBBI Pa3MHOXKEHHUS W MHIUBUIYaJbHOTO PAa3BUTHUS
OpraHU3MOB.

Henenne wierkn — muto3. Cramum murosa. [lpomecchl, mpoucxopsume Ha pa3HbIX
CTaJuAX MUTO3a. BHOJIOrMYECKUI CMBICT MUTO3A.

[IporpamMmmupyemas rudesb KI€TKH — aronTo3.

@DopMBl  pa3MHOXKEHHsI OpPraHHM3MOB: Oecrosioe U TMoJIoBoe. Buapl  0Oecmonoro
Pa3MHOMKEHUS: JIeJICHHE HaJBOE, IMOYKOBAaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOpooOpa3oBaHHUeE,
BETre€TaTUBHOE pa3MHOKeHUE. VICKyCCTBEHHOE KIOHHPOBAaHUE OPraHU3MOB, €0 3HAYEHUE IS
CEJIEKLIHH.

[TonoBoe pa3MHOKEHHUE, €T0 OTIIMYHS OT OECIIONOTO.

Meiio3. Craguu wmeiiosza. Ilpoueccsl, npoucxomsimue Ha craauax menosa. [loBenenue
xpoMmocoM B Meio3e. Kpoccunrosep. buonornueckuii cMbIci ¥ 3HaUEHUE MeH03a.

["amerorenes — mpouecc 00pa30BaHUs MOJIOBBIX KJIETOK Yy KUBOTHBIX. [10/10BBIE Kenesbl:
CEMEHHHKHU M simuHuKH. OOpa3oBaHHWE W Pa3BUTHE IMOJOBBIX KIETOK — rameT (CIepMaTo30HI,
AilleKsIeTka) — crepmatoreHe3 M oBoreHe3. (OCOOEHHOCTH CTpOCHHS SHIEKIETOK U
cunepmaro3onioB. OmionorBopenue. [lapreHoreHes.

NunuBunyanpHOEe pa3BuUTHE (OHTOreHe3). OMOPHOHAIBbHOE pa3BHUTHE (IMOpPHUOTEHE3).
Ortanbel 3MOPHOHATBHOTO PA3BUTHUS Y MO3BOHOYHBIX JKHBOTHBIX: JPOOJICHWE, TacTpyJsIus,
opranorenes. [loctamOGpuonanbHoe pa3BuTue. THMNBI MOCTIMOPHOHATIBHOTO PAa3BUTHSL: MPIMOE,
HenpsMoe (IMYMHOYHOE). BimsiHMe cpenbl Ha pa3BUTHE OPraHW3MOB, (PAKTOPBI, CIOCOOHBIE
BBI3bIBATH BPOXKAEHHBIE YPOJICTBA.

Poct u pa3Butue pactenuit. OHTOreHe3 IBETKOBOTO PACTEHHUS: CTPOCHUE CEMEHH, CTaIuu
pa3BUTHSL.

JdemoHcTpaumnu:

Tabmuuer u cxembl: «@OPMBI pa3MHOXKEHHUSI OPTaHU3MOBY, «J|BOIHOE OIIIOIOTBOPEHHUE Y
LBETKOBBIX pacTeHui», «BereratuBHOe pa3MHOXEHUE pacTeHUui», «JleneHne KiIeTKu
OakTepuitny, «CTpoeHHE TMOJOBBIX KIETOK», «CTpoeHue XpoMocoMbl», «KIleTouHBIH UKD,
«Pemmukanus JJHK», «Mutosy, «Meiio3», «lIpsMoe u Henpsimoe pa3Butue», «l'ameToreHes y
MJIEKOMUTAIOIINUX U YelloBeKa», «OCHOBHBIE CTAIUH OHTOTEHE3a.



O6opynoBaHue: MHKPOCKOI, MUKpomnpenaparbl «CrnepMaTo30Hibl MIIEKOIUTAIOLIETO,
«Sineknerka miekonuTarouiero», «KaprnokuHes B KJIETKax KOpelIKa JyKa», MarHUTHas
MoJieNb-anInKanus «/Jlenenue ketku», moaens JJHK, Mogens meradazHoit XpOMOCOMBI.

JlabopaTopHbIe U NIpaKkTHYeCKHe PadoThI:

JlabopaTtopnas padorta Ne 3. «Habmroienne MuTo3a B KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha
TOTOBBIX MUKPOIIPENapaTax».

JlaGopatopnas pabota Ne 4. «M3ydeHuwe CTpPOCHHsI TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenaparaxy.

Tema 6. HaciieacTBeHHOCTh U U3MEHYHBOCTH OPraHU3MOB.

IIpenmer u 3agaun TeHeTUKU. Mcropus pasBuTHs TeHETHKH. Posb mutonoruu u
AMOpHUOJIOTHU B CTAHOBJIEHUU I'eHETHKHU. BKitag poccuiickux 1 3apy0eXHbIX YUEHBIX B pa3BUTHE
TeHeTUKU. MeToabl TEeHeTHKH (THOPUAONOTHYECKUH, LUTOICeHETHYECKUH, MOJEKYJISPHO-
reHeTnyeckuit). OCHOBHbIE T€HETUYECKUE MOHATHS. ['eHeTnueckasi CMUMBOJIMKA, UCIOIb3yeMast B
CXEMax CKpEIMBaHUM.

3aKOHOMEPHOCTH  HACJEIOBaHUS  NPU3HAKOB, yCTaHOBJIeHHble [.  MeHnaenem.
MonorubpunHoe ckpemyBanue. 3akoH eAnH000pa3ust ruOpuI0B epBoro nokosnenus. Ipasuio
JOMHMHUPOBaHMS. 3aKOH pacllelUIeHus MpU3HaKoB. ['mnore3a uuctoTel ramer. [lomHoe u
HEIOJHOE JOMUHHUPOBAHHUE.

JurubpugHoe  ckpemmMBaHME. 3aKOH HE3aBUCHMOIO  HACJEIOBAaHUS  IPU3HAKOB.
LluToreHeTHYECKHUE OCHOBBI JAUTHMOPUIHOIO CKpELIMBaHMUA. AHAIU3UPYIOIIEEe CKpeIlUBaHHE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIMBAHUS JIJIsl ONIpeIeIeHHsI TEHOTUIIA OCOOH.

CueruieHHoe HacienoBaHue mnpusHakoB. Pabora T. Moprana mo CHEIUICHHOMY
HacJe10BaHMI0 TeHOB. HapylieHue cuerieHnsi FeHOB B pe3yibTaTe KPOCCUHIOBEpa.

XpOMOCOMHAas TEOPUS HACIEACTBEHHOCTHU. [ €eHeTnUeCKue KapThl.

I'enetnka mosa. XpoMOCOMHOE OIpENETICHUE oa. AYTOCOMBI U MOJOBBIE XPOMOCOMBI.
I'omorameTHble M TreTeporamMeTHbIE OpraHu3Mbl. HaciienoBaHue NPU3HAKOB, CLEIUIEHHBIX C
IIOJIOM.

N3meHunBOCTh. BUibl N3MEHYMBOCTHU: HEHACIIECTBEHHAs U HacleACTBEHHasl. Poib cpensl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTU. XAapaKTePUCTHKA MOIU(UKALMOHHOW H3MEHYUBOCTH.
Bapuanuonsslil psn v BapuanuonHas kpusas. Hopma peakiuu npusHaka. KonnuecTBeHHblE U
KayeCTBEHHbIE PU3HAKU U UX HOpMa peakuuu. CBoiicTBa MOAU(PUKALMOHHON N3MEHYUBOCTH.

HacnenctBenHas, uiay reHOTUIIMYECKAsi, U3MEHUYMBOCTh. KOMOMHATHBHAS M3MEHYHUBOCTb.
Meiio3 W TIOJIOBOM TPOIECC — OCHOBAa KOMOWHATHBHOW WM3MEHYMBOCTH. MyTarmoHHas
u3MeHunBoCTh. Kiaccudukamuss MyTainuii: TreHHbEe, XpPOMOCOMHbIE, TeHOMHbIE. YacTtoTa u
MpUYUHBl MyTalil. MyTtarennsle ¢akTopbl. 3aKOH FOMOJIOTHUECKUX PSIIOB B HACIEACTBEHHOMN
m3menurnBocty H. Y. BaBuiosa.

BuesnepHas HacIe€CTBEHHOCTh U U3BMEHUYHUBOCTb.

I'eneruka dyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbI T€HETHKU YEJIOBEKA!
reHeaJOTUYECKUi, ONU3HELOBbIA, [MTOICHETUYECKUI, OHOXUMHUYECKUN, MOJEKYJISIPHO-
reHeTuyeckuii. COBpEMEHHOE ONpPEJEICHUEe TIEHOTUIA: II0JHOIN€HOMHOE CEKBEHHPOBAHHUE,
reHOTUIMpOBaHUE, B ToM uucie ¢ nomoulbto [1I[P-ananusa. HacnenctBennsie 3a0oneBaHus
YeJIoBEeKa: TeHHble OoJe3HH, OOJEe3HHM C HACIEACTBEHHOW MPEIpacHoI0KEHHOCTHIO,
xpoMocoMHble ©Oone3nu. ComaTuueckue M TeHepaTHBHble MyTanuu. CTBOJOBBIE KIIETKU.
[TpuHUIMIIBI 310pOBOTO 00pa3a KU3HH, TUATHOCTUKHU, MPOMUIAKTUKUA U JICUCHUS T€HETHUYECKHUX
Oone3Heil. Meauko-reHeTUYeCKOe KOHCYJIbTUPOBaHUE. 3HAUYE€HUE MEIULMHCKONM TE€HETHKU B
MPEIOTBPALICHUH U JICUEHUU TeHEeTHYECKUX 3a00JIeBaHUI YeIoBeKa.

JdemoHcTpaumnu:

[Toptpetsr: I'. Menaens, T. Mopran, I'. ne ®puz, C. C. UerBepukos, H. B. Tumodeer-
Pecosckuii, H. 1. Bapumos.

Tabmunpl u cxembl: «MOHOTHOPUAHOE CKpEIIMBaHUE M €r0 LIUTOTeHETHYeCKas OCHOBaY,
«3aKOH pacIIeIUIeHUs] W €ro LMUTOICHETUYeCKass OCHOBa», «3aKOH YHUCTOThl TaMmeTy,



«durubpunnoe ckpenuBaHue», «LluTomornyeckue OCHOBBI AMTMOPUIHOIO CKPEIIMBAHUSY,
«Mernosy, «B3aumoaencTeyie amielbHbIX T€HOBY, «[ eHeTUUYeCKne KapThl PACTEHUM, )KUBOTHBIX
U yelnoBeka», «['eHeTuka moina», «3aKOHOMEPHOCTH HACJIEIOBaHUS, CLEIUIEHHOTO C IOJIOMY,
«KapuoTunsl yenoBeka ¥ JKMBOTHBIX», «Bumbl wu3aMeHunBocT», «MonudukamonHas
U3MEHYUBOCTbY», «HacnenoBanue pesyc-gpakropay», «l'eHeTHKa Ipynn KpoBu», «MyTaloHHas
U3MEHUYHBOCTBY.

O6opynoBanue: Moaenu-amminkanuu «MoHoruOpunHoe ckpemuBanue», «HemnonHoe
JOMHUHUpOBaHMEY», «Jlurnbpumnoe ckpemmBanue», «llepekpécT XpomMocom», MHKPOCKON U
MuKpornpenapatr «J{posoduna» (Hopma, MyTauuu (GopMbl KpPbUIbEB M OKpacKu Tena), repdapuit
«l"opox moCeBHOW».

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

JlaboparopHas padota Ne 5. «M3ydyenne pe3ynbTaTOB MOHOTHOPUIHOTO U AUTHOPUIHOTO
CKpEIIMBAHUA Y IPO30(UIIBI HA TOTOBBIX MUKpPOIPENapaTaxy.

JlaboparopHas padota Ne 6. «M3yuenne MoaupUKAIIMOHHON U3MEHUYNBOCTH, TOCTPOCHUE
BAPUALIMOHHOTO Ps1/1a U BAPUALIMOHHON KPUBOI.

Jlaboparopnass pabora Ne 7. «AnHanmu3 wyramuii y gApo3oduibl Ha TOTOBBIX
MUKpoOIIpenaparax».

[TpakTiuaeckast pabota Ne 2. «CocTaBlieHUE U aHATN3 POJAOCIOBHBIX YEIIOBEKaY.

Tema 7. Cenexuusi opranuzmMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexuus Kak Hayka U MIpolecc. 3apoKIEHHE CeleKIuu U pomectukanus. Yuenue H. U.
BaBuiioBa 0 LEHTpax MNPOUCXOXKICHUS U MHOrooOpasus KyJNbTYpHbIX pacTeHuil. LleHTpbl
MPOUCXOKICHUSI IOMAITHUX KUBOTHBIX. COpT, MOpOAa, IITAMM.

CoBpeMEHHBIC METObI CENEKIMU. MacCOBBIM M MHAUBUAYAJIbHBI OTOOPHI B CEJICKIIUU
pacteHuii U kUBOTHBIX. OIIEHKa dKCTephepa. BIN3KOPOACTBEHHOE CKPEIIUBAHUE — HHOPHIMHT.
Uucras nuHusA. CkpenmyBaHWe YWCTHIX JIMHWA. ['erepo3uc, WM THOpHUIHAs CHIIA.
Hepoxacteennoe ckpemmBanue — ayrtopuauHr. OtnanénHas ruOpuamzanus U e€  yCHexH.
NckyccTBEHHBI MyTareHe3 W IOJIYyYECHHE MOJUIUIOUI0B. JlOCTHIKEHUSI CEJNEKIMH PACTECHHIA,
JKUBOTHBIX U MUKPOOPTaHHU3MOB.

buotexHosoruss Kak oTpaciib MNPOU3BOJACTBA. ['€HHAsT WHXKEHEpHs. OTalbl CO3JaHUS
pexomOunanTHoM JIHK u Tpancrennsix opranusmoB. Knertounas umxenepus. Kierounsle
KyJbTypbl. MUKPOKJIOHAJIBHOE Pa3MHOKEHHE pacTeHui. KiloHupoBaHMe BBICOKOIPOLYKTHUBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPraHU3MOB. OKOJIOTHYECKHE M OSTHYecKue mnpodiembl. I'MO —
FeHEeTUYECKU MOJIU(ULIMPOBAHHBIE OPTaHU3MBI.

JemoHCcTpanuu:

[Toptpetsi: H. W. BaBunos, U. B. Muuypum, I'. JI. Kapnieuenko, M. ®@. 1iBaHOB.

Tabmumpel U cxembl: Kapta «L[eHTpBI MPOMCXOXKIECHUS W MHOTOOOpa3usl KyJIbTYypPHBIX
pacteHui», «llopoabl JOMaIHUX KUBOTHBIX», «CopTa KyJbTypHBIX pacTeHUi», «OTnanéHHas
rubpuam3ausy, «Paborer akagemmka M. @. VBanoBa», «Ilomummonnus», «OOBEKTHI
ouorexnosnorun», «Kierounele KylbTypbl U KIOHHpOBaHHE», «KOHCTpyHpoBaHHE M HEPEHOC
TEHOB, XpPOMOCOM.

O6opynoBaHue: MYJSKU IJI0J0B U KOPHEIUIOAOB AUKHX (OPM U KYJIbTYPHBIX COPTOB
pactenuii, repbapuii «CenbCKOX03SIIICTBEHHBIE PACTCHHSI.

JlabopaTopHbIe U IpaKTHYeCKHE PadOThI:

Okckypcusi « OCHOBHBIE METOJIbI U JTOCTHIKEHHS CEJEeKIMM PACTeHHUH M >KMBOTHBIX (Ha
CEJICKIIMOHHYIO CTAHIMIO, MJIEMEHHYI0 (epMy, COPTOHCIBITATENbHBIA YYacTOK, B TEIUIMYHOE
X03SIICTBO, Ta0OPATOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KJIACC



Tema 1. IBosonMOHHAsA 0HOJIOTHS.

[TpennocsuIku BO3HMKHOBEHHS 3BOJIOLMOHHON TEOpUHU. OBOJIOLMOHHAS TEOpHUs U €€
MECTO B OMOJIOTHH. BiHsiHUE 5BONIONIMOHHON TEOPHH HA pa3BUTHE OMOJIOTHH U IPYTHUX HAYK.

CBuzerenbctBa 3Bomonuu. [laneoHTosornyeckue: MOCIEAOBATENBHOCTh MOSBICHUS
BUJIOB B MaJICOHTOJIOTMYECKOM JieTomnucH, nepexoansie popMbl. buoreorpaduueckue: cxoacTBo
U pazinuuue payH u ¢prop MaTEpUKOB U OCTPOBOB.

OMOpPHOIOrHYECKHEe: CXOJICTBA U pa3auuus SMOPHOHOB pPa3HBIX BUIOB MO3BOHOYHBIX.
CpaBHUTEIIBHO-AaHATOMUYECKHE: T'OMOJIOTMUYHBIE, AHAJOTUYHbBIE, PYJUMEHTApHBIE OpraHbl,
aTaBU3Mbl. MOJEKYIIpHO-OMOXMMHYECKHE: CXOJCTBO MEXaHU3MOB HACJIEJCTBEHHOCTH U
OCHOBHBIX META0OJIMYECKUX MyTel Y BCEX OPraHU3MOB.

OpomtonmonHas teopus Y. JlapBuna. Ilpeamochuiki BO3HHUKHOBEHHS JIapBHUHHU3MA.
JIBmwkymme cuiabl  3BOJMIOLMU  BUAOB 1o JlapBuHy (M30BITOYHOE pa3sMHOXEHHE MpU
OTPaHMYEHHOCTH PECYpCOB, HEONpeNeNE€HHAas W3MEHYMBOCTb, OOpb0a 3a CyIIECTBOBAaHHUE,
€CTECTBEHHBIN 0TOOD).

Cunreruueckast Teopus 3Bosonuu (CTD) u €€ OCHOBHBIE MOTOKEHHUSL.

Muxkpoaontonus. [Tonynsanus kak equHUIA BU1A U 3BOJIOLUH.

JBrxyuie cuibl ((akTopbl) 3BOJIIOLMU BUIOB B mpupoje. MyTalMOHHBIN Hpolecc u
KOMOMHATUBHAs M3MEHYMBOCTh. IlomynsunuoHHble BOJMHBI M Apeiid reHoB. Wzomsauus u
MUTpanus.

EcrectBenHblii 0TOOp — HampaBistromuii ¢axTop sBosoLKMU. DOpPMBI €CTECTBEHHOTO
otbopa.

[Tprcnoco01eHHOCTh OPraHU3MOB KaK pe3yJsibTaT 3BOJIONMH. [Ipumepsl npucnocoOneHuit
y OpraHu3MoB. ApoMop(}03bl U UINOATANTALNH.

Bun u BupmooOpazoBanme. Kpurtepuu Buga. OcHOBHBIE (GOpPMBI BHI000pa30BaHUS:
reorpapuueckoe, 3K0JI0rHIECKOe.

MaxkposBomtorst. @opMbl 3BONIIOLMU: (pueTudeckas, AUBEPreHTHAs, KOHBEPIEHTHAs,
napaensHas. HeoGpatumMocTs 3BoMOLMN.

[IpoucxoxaeHue  OT  HECHEUUATU3UPOBAHHBIX  IMPEIKOB. [Iporpeccupyromias
crienuanu3anus. AganTuBHasi paauaus.
JdemoHcTpaumnu:

[Toptpetsi: K. Jlunnen, XK. b. Jlamapk, Y. Hapeun, B. O. KoBanesckuii, K. M. bap, D.
I'exkens, @. Mromnep, A. H. CeBepLos.

Tabmuubpr u cxembl: «Pa3BuUTHE OpraHMyeckoro wmupa Ha 3emiie», «3apOobIln
MO3BOHOYHBIX KUBOTHBIX», «Apxeontepukcy, «®Dopmbl OOppOBI 3a CYIIECTBOBAHHEY,
«EctectBenHbiii  0oTOOp», «MHOTOOOpasue copToB pacTeHui», «MHoroobpasue Mopos
JKUBOTHBIX), «Tonmmynsiuuny, «MyTanuonHas W3MEHYHUBOCTDY, «Apomopho3b»,
«Mnnoanantanumn», «OO0mas aerenepauus», «JBmwkymue cuibl 3Boitonuny, «Kapra-cxema
mapuipyta nyremectBus Y. JlapBuna», «bopbba 3a cymectBoBanue», «lIpucnocoGneHHOCTh
opranu3moBy, «I'eorpaduueckoe Bug000pazoBaHue», « IKOJIOTUYECKOE BUI000PA3OBAHHEY.

O6opynoBaHue: KOJJIEKIMS HACEKOMBIX C Pa3IMYHBIMH TUIIAMH OKPACKH, HAOOp IIOI0B U
ceMsiH, Kosutekuus «IIpumepsl 3aIUTHBIX PUCTIOCOOIEHUH Y KUBOTHBIX», MOJieTh «OCHOBHbBIE
HaIpaBJICHUS 3BOJIOLUNY, 00bEMHAs MoJieNb « CTPOEHUE TOJIOBHOTO MO3ra IO3BOHOYHBIX).

buoreorpaduyeckass kapra Mupa, KouieKuus «@DOpMbl COXPAaHHOCTH HMCKOMAEMbIX
JKUBOTHBIX U pacTeHHiD», Mozens anmiukanus «llepekpecT xpoMocomy, BiIaKHbIE MpernapaTh
«Pa3Burne Hacekomoro», «Pa3BuTHe JATYymIKW», MUKpompenapar «/lpo3oduna» (HOpMa,
MyTaluu (OPMbI KPbUTHEB U OKPACKH TETA).

JlaGopaTopHble H NpaKkTH4YecKue padoThbi:

JlaboparopHnas pabota Ne 1. «CpaBHeHHEe BUIOB 110 MOPGHOIOTUYECKOMY KPUTEPHUIOY.

Jlaboparoprass pabora Ne 2. «OmmcaHue TPUCIIOCOOJIGHHOCTH OpraHu3Ma U o€
OTHOCHUTEIILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U Pa3BUTHE KU3HU HA 3emuie.



JloHayuyHble TIpEACTABICHUS O 3apOXKIACHUU XKU3HU. HaydyHble THMOTE3hl BOZHUKHOBEHUS
JKU3HU Ha 3emuie: aOMoreHe3 M MaHCIepMus. XUMUYecKas 3BONIOLUsA. AOHOTEHHBIM CHUHTE3
OpPraHWYECKUX  BEIIECTB W3  HEOPraHMYECKUX. OKCICPUMEHTAIbHOE  TOATBEPXKICHUE
XUMHYECKOH »Bomonnu. HauanbHbeie dTanbl Ouomorndeckoit aBomonuu. ['umoreza PHK-mupa.
dopMupoBaHre MeMOpPaHHBIX CTPYKTYpP U BOSHUKHOBEHHE MPOTOKICTKU. [lepBbie KIETKH U UX
sBONMIOLMA. DOPMHUPOBAHNE OCHOBHBIX T'PYII )KUBBIX OPraHU3MOB.

PazButne xu3HuM Ha 3emiie 1o 3paMm u mnepuonaM. Karapxeil. Apxeiickas u
npotepo3oiickass 3pel. Ilameozoiickas spa u e€ mNepuoabl: KEMOPHICKUH, OpPIOBUKCKHIA,
CUJIypUNCKHH, T€BOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKHUH.

Me3o30lickas 3pa U €€ NepruoIbl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

Kaiino3zolickas spa u €€ nepuo/ipl: MaaeoreHOBbINA, HEOT€HOBBIN, aHTPOTIOT€HOBBIM.

XapakTepucTuka KiIuMara M TeOJIOTMYECKHX MporeccoB. OCHOBHBIE 3Tambl 3BOJIOLUU
pPacTUTEIBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHudl U >KUBOTHbIX. [losiBieHwue,
pacuBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpraHMYecKOro Mupa Kak OTpa)keHue 3BOJIIOLUUA. OCHOBHBIE CUCTEMATHYECKUE
TPYIIIbI OPraHU3MOB.

OBojronusl 4eloBeKa. AHTpOmoOioruss Kak Hayka. Pa3BuTue mnpeinctaBieHM O
MPOUCXOKICHUH YesioBeKa. MeTo bl nu3yueHust anrponoreHes3a. CxoAcTBa U pa3auyus YeJIOBEKa
1 KUBOTHBIX. CHCTEMATHYECKOE MOJI0KEHNE YEIOBEKA.

Jsuxymme cuibl  (pakTopsl) aHTpomoreHesa. HaciencTBeHHass W3MEHUMBOCTh U
€CTeCTBEHHBIN 0TOOp. OOIIECTBEHHBIN 00pa3 KU3HHU, U3TOTOBJICHUE OPYIUN TPYyAa, MBIIUICHUE,
peub.

OCHOBHBIE CTaJIMM U BETBU 3BOJIIOLMM YEJIOBEKA: ABCTPAJIONMUTEKH, UEIOBEK yMeEIbIi,
Yenosek npsaMoxondmui, YenoBexk Heanaepranbckuil, Yenosek pasymubid.  Haxonku
HCKOMNAeMbIX OCTATKOB, BPEMs CYIIECTBOBaHUS, 00JIACTh PAaCHpPOCTpaHEHUsl, 00bEM T'OJIOBHOTO
Mo3ra, 00pa3 )XKU3HH, OPYAHSL.

Yenoseueckne packl. OCHOBHBIC OONBIIME PAchl: €BpOICOUHAs (€Bpas3HiicKas), HErpo-
aBcTpaionHas  (9KBaTOpHAlbHAsl), MOHTOJOWIHAs  (Aa3MaTCKO-aMepUKaHCKas).  YUepTsl
MIPUCTIOCOOIEHHOCTH MPEICTaBUTENIEd 4YeJIOBEYECKMX pac K YCJIOBUSM CYIIECTBOBaHUS.
EnuncTtBo uenoBeveckux pac. Kpuruka pacusma.

JdeMoHcTpanum:

IToptpersr: @. Peau, JI. [Tactep, A. Y. Onapusn, C. Munnep, I'. FOpu, Y. /lapsus.

Tabmuup! u cxembl: «Bo3nukHoBeHUe COTHEYHOU CHCTEMBI», «Pa3BUTHE OPraHMYECKOTO
mupay», «PactutenbHas kietka», <«OKuBoTHas kietka», «lIpokapuoTmyeckas KieTKay,
«CoBpeMeHHasl cucTeMa OpraHM4ecKoro Mupa», «CpaBHEHHME aHATOMUYECKHUX YEPT CTPOECHUS
YeJI0BeKa M YelIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJCOHTOJOTMYECKUX HAXOI0K
IIPEIKOB COBPEMEHHOIO 4elloBeKay, «JlpeBHeilmune moan», «/lpeBHue moam», «IlepBbie
COBpPEMEHHBIE JII01n», «HenoBeueckue paco».

Ob6opynoBanue: wmynsku  «lIpoucxoxaeHue uenoBeka» (OIOCTbI  aBCTPAJONMUTEKA,
MUTEKAHTPOIa, HEaHAepTANIblla, KPOMAHBOHIIA), CICTIKU WM H300paKeHUs KaMEHHBIX OPYIUi
MEepBOOBITHOTO 4YesIOBeKa (KaMHHU-YOIIIEphl, pyOusa, ckpebdiia), reoXpoHOJIOrHIecKas TabuIa,
KoJuIeKIUsl «DOpMbI COXPAaHHOCTH UCKOMAEMbIX KUBOTHBIX U PACTCHUID.

JlabopaTopHbIe U IpaKTHYeCKHE PadOThI:

[Tpaktnueckas padota Ne 1. «/3ydeHne uCKomaeMbIX OCTaTKOB PacCTEHHUH M KUBOTHBIX B
KOJUICKITUSX).

DKCKypcusi « DBOJIONHUS OPraHUYECKOro MUpa Ha 3emiie» (B €CTECTBEHHO-HAYYHBIM WIIH
KpaeBeIueCKUil My3eil).

Tema 3. Oprann3msl U OKpy:Kamoas cpeaa.

OKOJIOTHSI Kak Hayka. 3aJadyd W pas3/ielibl dKOJOTUH. METoAbl HKOJIOTHYECKUX
HCCIEA0BAHUI. DKOJIOTHYECKOE MUPOBO33PEHNUE COBPEMEHHOTO YEJIOBEKA.



Cpenpl  oOMTaHMS ~ OpPraHU3MOB:  BOJHAs,  HA3e€MHO-BO3JAYIIHAs,  IOYBEHHAs,
BHYTpUOpPraHU3MEHHAsI.

Okonoruveckue ¢akropbl. Knaccudukamus sKkonormueckux (HakTopoB: aOHOTHYECKHE,
OMOTHYECKHE U AaHTPONOTeHHbIE. J[efiCTBHE HKOJIOTHUECKUX (DAKTOPOB Ha OPTaHU3MBI.

AbGuotnyeckue  (QaxkTophl:  CBET, TEMIIEpaTypa, BIAXKHOCTb. DoOTonepuoau3M.
[TpucnocoOieHust OpraHu3MoB K JeHCcTBUIO abNOTHYECKUX (PakTOpoB. bronorunyeckue puTMsl.

buotnueckue  Qaxtopel. Buabpl OHMOTHYECKMX  B3aUMOJEHCTBUI:  KOHKYPEHLHS,
XUITHUYECTBO, CUMOMO3 U ero ¢opmsl. [lapazutusm, koonepauus, MyTyaan3M, KOMMEHCATU3M
(KBapTUpPAHCTBO, HaXJeOHWYECTBO). AMEHCaINU3M, HeUTpanu3M. 3HaueHHe OUOTUYECKUX
B3aUMOJICHCTBUH JJIS CYIIECTBOBAHUS OPTaHMU3MOB B IPUPOIHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTePUCTUKH TOMysanui. OCHOBHBIE TOKAa3aTeNIH IOMYJISLNU:
YHUCICHHOCTh, IUIOTHOCTb, POXAA€MOCTh, CMEpPTHOCTb, NPHUPOCT, Murpanus. JIuHamuka
YHCIICHHOCTH TIOMYJISIIIUH U €€ PEeTyJIISIIHSL.

JdemoHcTpaumnu:

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

Tabnuuel u cxemsl: kapta «IIpupoausie 3061 3emin», «Cpenbl 0OUTaHUS OPTaHU3MOBY,
«Doroneprogm3my», «llomymsamum», «3aKOHOMEPHOCTH pOCTA YHUCICHHOCTH IOMYJISALUN
uHQy30pun-Tyhenpkn», «llumessie menm».

JlaGopaTopHble U NpaKTH4YecKue padoThbi:

JlaGopatopHas pabdora Ne 3. «Mopdonoruyeckre 0COOEHHOCTH PACTEHHUI U3 Pa3HBbIX MECT
oOUTaHUN.

JlaGopatopHas padota Ne 4. «BiausiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCa».

[TpakTuueckas padota Ne 2. «IToAac4€T MIOTHOCTH MOMYJIAIMKA PAa3HBIX BUOB PACTCHHIN.

Tema 4. Coo01mecTBa U IK0JIOTHYECKHE CHCTEMBbI.

CoobOmiectBO  opranu3MoB  —  OuoneHo3.  CTpykTypsl  OHWOLIEHO3a:  BUOBas,
IpoCTpaHCTBEHHas, Tpoduueckas (mumieBas). Bunsl-nomunantel. CBA31 B OMOIIEHO3E.

DKoJIoTHYecKue cuctembl (dKocucteMbl). [loHsTHE 00 3KOCHMCTEME M OHOTrEOICHO3E.
OyHKIMOHAIBHBIE KOMIIOHEHTHl 3KOCHUCTEMBI: IMPOJIYLEHThl, KOHCYMEHTBI, pPEIyLEHTHI.
KpyroBopor BemiecTB M IMOTOK 3HEPrud B IKocucreMe. Tpoduueckue (MuieBbie) YpOBHU
skocuctembl. IlumeBbie nenu u cetd. OCHOBHBIE IIOKa3aTeld 3KOCHUCTEMBI: OHomacca,
OPOAYKIHMSI. ODKOJOTHYECKHE MUpaMHUAbL: MNPOAYKLHH, YUCICHHOCTH, Ouomaccel. CBolicTBa
HKOCHUCTEM: YCTOMYUBOCTh, CaMOpEryJisius, pasButue. Cykieccus.

[IpupoaHbie 3KOCHCTEMBI. DKOCUCTEMBI 03€p M PEK. ODKOCUCTEMa XBOHWHOIO WU
HIMPOKOJIMCTBEHHOTO JIeCa.

AHTpPOIIOT€HHBIE KOCUCTEMBbI. ATPOIKOCUCTEMBI. YPOOIKOCUCTEMBI. buonoruyeckoe u
XO3HCTBEHHOE 3HAYCHHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpasue kak ¢akrTop ycroilunBocTH 3KocucTeM. CoxpaHeHHE OHOIOTHYECKOro
pa3zHooOpasus Ha 3emuie.

Yuenue B. W. Bepnaackoro o Ouocdepe. I'panuiipl, coctaB U CTpykTypa Omochepsl.
XKusoe BemectBo U ero QyHkuuu. OcoOeHHOCTH OHOC(Ephl Kak TI00aTbHONH 3KOCHUCTEMBI.
JlnnaMuueckoe paBHOBecHE U oOpaTHas CBs3b B Ouocdepe.

KpyroBopotbl BemecTB M OHWOTCOXMMHUYECKHE LHUKIBI 3JIEMEHTOB (Yriiepoaa, azoTa).
3oHanbHOCTH OMochepbl. OCHOBHBIC OMOMBI CYIITH.

YenoseuecTBo B Onochepe 3emiin. AHTPONIOTEHHBIE U3MEeHEHUs B Ouocdepe. [ modabHbIe
HKOJIOTMYECKUE TIPOOIIEMBI.

CocymiecTBoBaHMe NPUPOIBI U yenoBeuecTBa. CoxpaHeHue 6MopazHooOpas3ms Kak OCHOBA
ycroitunBoctu Onochepsl. OcHOBa panMOHATIBLHOTO YIPABICHHUS MPUPOIHBIMHE PECYpCaMH U UX
ucnoibp30Banue. JlocTikeHnss OMOIOTUU U OXpaHa IPUPOJIBI.

JdemoHcTpaumnu:

[Toprpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepranckuii.



Tabmunp! u cxemsl: «Ilumessie nenu», «buoneHos: coctaB u cTpykrypa», «lIpupoaHsie
coobmectBay, «llemn mnuraHus», «OKomoruueckas mnupamuaa», «buocdepa u yenosex»,
«OKOocuCTeMa IIMPOKOJIMCTBEHHOrO Jieca», «ODKOCHCTEMa XBOHHOro jeca», «buoreHnos
Bol0éMay, «ArpoueHo3», «lIpuMepHble aHTPONOrE€HHBIE BO3JIEHCTBUS HA IPUPOLYY,
«Baxxneimme UCTOYHMKM 3arps3HEHHs BO3JyXa M TIPYHTOBBIX BOI», «llouBa — BaxkHenmas
cocrasisonas ouocheps», «PakTopsl Aerpagannu no4B», «[lapHUKOBBIN d3PherT», «PaKTOPbI
PaIMOaKTUBHOTO 3arps3HeHust Onocdeps», «Obmas ctpykrypa ouochepsn», «Pacmpoctpanenue
XKHU3HU B Ouocdepe», «O30HOBBINA 3KkpaH Ouocheps», «Kpyrosopor yriepoga B Guocheper,
«KpyroBopoT a3oTa B IpHpOIE».

ObopynoBanue: MO/IEJIb-aNIINKaLUs «Tunnynsie OMOILICHO3BI», repOapuii
«PacturenbHble  coobmecTBay,  komekuuun — «buouenos», «Bpenurenu — BayKHEHIINX
CEJIbCKOXO3SMCTBEHHBIX ~ KYJIBTYp», TIepOapuu M KOJUIEKIIMM pacTeHUl U  KHUBOTHBIX,
MIPUHAAJICKAIUE K pa3HbIM 3KOJIOTMYECKUM IpyIaM ogHoro Buaa, KpacHas kaura Poccuiickoi
denepanyy, 1300paKEHU OXPAaHAEMBIX BUJIOB PACTEHHM U )KUBOTHBIX.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 11O
BUOJIOI'MN HA BA30OBOM YPOBHE CPEJIHEI'O OBIIEI'O
OBPA30BAHUA

Cornacho ®I'OC COO, ycraHaBnuBarOTCs TpeOOBaHUS K pe3yJlbTaTaM OCBOEHHS
00y4JaroIuMuUCs IPOrpaMM CpeJHEro o0Iero o0pa3oBaHus: JIMYHOCTHBIM, METAPEIMETHBIM U
IIPEIMETHBIM.

JIMHHOCTHBIE PE3YJIBTATHI

B cTpykType IMYHOCTHBIX pe3yJbTaTOB OCBOCHMS mHpeaMera «bHonorus» BbIIEIECHBI
CJICAYIOIIUE COCTaBIIAIONIME: OCO3HAHME OOYYAIOIIMMHCS  POCCUMCKOM  Tpa)KJaHCKOU
UJIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIBHOCTH W CaMOOIPENEIEHUIO,
HaJIU4Yue MOTHBAIIlUU K O6y‘-IeHI/IIO 6I/IOJIOI‘I/II/I, HOCJIICHAIPABJICHHOC Pa3BUTHUC BHYTPCHHHX
yOeXKACHUI JIMYHOCTU HAa OCHOBE KJIIOYEBBIX LIEHHOCTEH M MCTOPUYECKUX TPAIUIUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, TOTOBHOCTb U CIOCOOHOCTh OOY4YaIOIIMXCA PYKOBOJICTBOBATHCS B
CBOEH  JEATENbHOCTH  LIEHHOCTHO-CMBICIIOBBIMH  YCTaHOBKaMH, HPUCYUIUMU  CUCTEME
OMOJIOTUYECKOTO 00pa30oBaHMs, HAJIMYHE HKOJOTHYECKOTO IPABOCO3HAHMSA, CHOCOOHOCTH
CTaBUTD LIEJIU U CTPOUTH KU3HEHHbIEC TIJIaHBL.

JImgHOCTHEIE PE3YIbTAaThl OCBOCHHA IPCIAMETA «brnonorms» JOCTUTAOTCA B C€AHUHCTBC
y4eOHOI U BOCIUTATENBHON NEATEIHLHOCTH B COOTBETCTBUU C TPAJUIIMOHHBIMH POCCUHCKUMU
COOMOKYJIbTYPHBIMH, UCTOPUICCKUMU U JYXOBHO-HPABCTBCHHBIMU LHCHHOCTAMMU, NPHUHATBIMH B
oOmiecTBe MpaBUJIaMU U HOPMaMHU MOBEACHUS U CIIOCOOCTBYIOT MpOIECCaM CaMOIO3HAHUS,
CaMOBOCIITMUTAHUA W CaAMOPA3BUTUA, PA3BUTHUA BHYTpeHHeﬁ mo3nuu JIMYHOCTH, IMAaTpUOTU3MA,
YBaXXEHHUS K 3aKOHY U IPABOINOPSJKY, YEIOBEKY TpyAa U CTaplieMy IOKOJIEHHUIO, B3aUMHOIO
YBaXCHU, 6epe>1<Hor0 OTHOLICHUA K KYJIbTYPHOMY HaCJICIUIO u Tpaauusam
MHOTOHAIMOHAJIBHOTO Hapoaa Pocculickoit @enepannu, Npupoae U OKpyKarollen cpee.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHs yueOHOTo npeamera «buomorusy MOMKHBI OTpakaTh
TOTOBHOCTh M CITIOCOOHOCTh OOYYaIOIIUXCSl PYKOBOJACTBOBATHCA C(HOPMHUPOBAHHON BHYTpPEHHEH
MO3ULIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpPUEHTAlWW, TO3UTUBHBIX BHYTPEHHHX
yOEXKIIEHU, COOTBETCTBYIOIIMX TPATUIIMOHHBIM IIEHHOCTSM POCCHUHCKOTO  0OIIecTBa,
pacIIMpPEeHHE >KU3HEHHOTO OMbITa U OMNbITa JAESITEIIbHOCTU B MPOLECCE pean3allid OCHOBHBIX
HaHpaBJ'IeHI/Iﬁ BOCIIUTATEIIHLHOMI ACATCIIBHOCTHU, B TOM YHUCJIE B 4aCTHU:

1) rpaIaHCKOr0 BOCIIMTAHUS:

- c(hOopMUPOBAHHOCTh TPAKIAHCKOW TIO3UIMKM OOYYAIOIIETOCs KaK aKTUBHOTO |
OTBETCTBEHHOTO YJIEHA POCCHICKOTO OOIIECTBA;

- OCO3HAaHHUC CBOMX KOHCTUTYIMOHHBIX IIpaB H 065[33HHO0T€I71, YBAXXCHHUEC 3aKOHA H
MPaBONOPSAJIKA;

- TOTOBHOCTBH K COBMECTHOM TBOp‘IGCKOﬁ ACATCIIBHOCTH ITPHU CO3JJaHUU y‘IC6HI)IX ITPOCKTOB,
pelIeHnr yu4eOHbBIX U TO3HABATENbHBIX 33/1a4, BHINOJTHEHUH OMOIOTUYECKUX IKCIIEPUMEHTOB;

- CIIOCOOHOCTH OMpENEeNsATh COOCTBEHHYIO TMO3HMIIMI0 IO OTHOIICHWIO K SIBJICHUSM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

-  YMCHHE YUYUTbIBATb B CBOHX )IGfICTBI/ISIX H@O6XO)II/IMOCTB KOHCTPYKTHBHOT'O
B3aMIMOJICHCTBUSI JIOJCH ¢ pa3HBIMU yOEXKICHUSIMHU, KyIbTYPHBIMH [IEHHOCTSMU U COIUATBHBIM
TTOJIOKEHUEM;



- TOTOBHOCTh K COTPYIHHUYECTBY B TMPOIECCE COBMECTHOTO BBIMOJHEHUS Y4EOHBIX,
MO3HABATENIbHBIX M UCCIEJOBATEIbCKUX 3a/1a4, YBAXKUTEIBHOTO OTHOLICHUS K MHEHHIO
OTITIOHEHTOB MPHU 00CYKJACHUH CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COIEPKAHUS;

- TOTOBHOCTb K T'YMAHUTAapPHOU U BOJOHTEPCKOM I€ATETbHOCTH;

2) NaTPUOTHYECKOI0 BOCIIUTAHMS:

- c(pOPMUPOBAHHOCTh POCCHICKON IPaskJaHCKON MACHTUYHOCTH, TATPUOTU3MA, YBAKEHUS
K CBOEMY HapoJy, YyBCTBAa OTBETCTBEHHOCTH mepelx PoawHON, ropaocTu 3a CBOW Kpai, CBOIO
Ponuny, cBOH S3BIK M KYJIBTYpPY, MPOILJIOE U HACTOSIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

- IICHHOCTHOE OTHOIIEHWE K TMPUPOJHOMY HACICIUI0O H MMaMSITHUKAM TPUPOJIBI,
JOCTH>KEeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPY/E;

- CIIOCOOHOCTH OIIGHWBAaTh BKJIAJ POCCHMCKUX YYEHBIX B CTAHOBJICHHUE W DPA3BUTHE
OMOIOTHH, TOHUMAHUS 3HAUYCHUSI OMOJIOTHH B IIO3HAHWU 3aKOHOB TIPUPO/IBI, B )KU3HU YETIOBEKA U
COBPEMEHHOT0 00111eCTBa;

- wunmediHas yOeXAEHHOCTh, TOTOBHOCTh K CHOyXeHHI0O u 3amure OredecTsa,
OTBETCTBEHHOCTb 32 €T0 CYAh0Y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

- OCO3HAHUE TYXOBHBIX [IEHHOCTEW POCCUIUCKOTO HAPOa;

- chopMHPOBAaHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO TTOBEICHUS;

- CLIOCOOHOCTH OLICHUBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

- OCO3HAHME JIUYHOTO BKJIa/1a B TOCTPOCHUE YCTOMUMUBOrO OYAylIero;

- OTBETCTBEHHOE OTHOILIEHHE K CBOUM POJUTENSIM, CO3JaHHI0 CEMbH Ha OCHOBE
OCO3HAHHOTO NPHUHATHSA LIEHHOCTEH CEeMEWHOM XKM3HU B COOTBETCTBUU C TPAAULIMSIMHU HApPOJIOB
Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

- ACTETUYECKOE OTHOIICHHE K MUY, BKIIOUasi 3CTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOLICHHI;

- HIOHUMAaHHE 3MOLMOHAIBHOIO BO3AEHUCTBUS KUBOU NPUPO/IbI U €€ HEHHOCTH;

- TOTOBHOCTh K CAMOBBIPQKEHUIO B Pa3HbIX BUIAX HMCKYCCTBA, CTPEMJICHHE IPOSBISAThH
KaueCTBa TBOPUYECKOM JIMUHOCTH;

5) ¢usuyeckoro BoOCHHMTAHMSA, (POpPMHPOBAHMA  KYJBTYPbl 3A0POBbSL M
IMOLMOHAJIBHOIO 0JIArONOIyYHs:

- IOHMMAaHHUE U pean3alus 30POBOT0 U 0€30MacHOTO 00pas3a KU3HH (30POBOE MUTAHUE,
coOIOZICHHE TUTUCHUYECKUX MPABWII U HOPM, COAIAaHCUPOBAHHBIM PEKUM 3aHITHA M OT/BIXA,
perynspHas (Qu3nMyeckas aKTHUBHOCTb), OEpEeKHOro, OTBETCTBEHHOIO M KOMIIETEHTHOIO
OTHONICHUS K COOCTBEHHOMY (DH3MYECKOMY U IICUXHYECKOMY 3/I0POBBIO;

- TMOHMMAaHHE LIEHHOCTH MpPaBWJI HHIUBUAYAIbHOIO U KOJUIEKTUBHOTO O€301acHOT0
MOBEJICHUS B CUTYAIUsX, YIPOKAIOIIUX 3/JOPOBbIO U KM3HU JIIOJICH;

- OCO3HAHME MOCIEACTBHM W HEMPUATHS BPEAHBIX MPHUBBIYEK (YMOTPEOJIEHUS aJKOroJs,
HapKOTUKOB, KYpEHHUs);

6) TPy10BOr0 BOCIIUTAHUA:

- TOTOBHOCTH K TPYly, OCO3HaHHE IEHHOCTH MacTepPCTBa, TPYI0I00HE;

- TOTOBHOCTh K AaKTUBHOM JESATENbHOCTH TEXHOJIOTMYECKOH W  COUUaIbHON
HApPaBIEHHOCTH, CIOCOOHOCTh WHHUIIMUPOBATH, MIIAHUPOBATH U CAMOCTOSATEIHHO BBHITIOJIHATH
TaKyIo JIeITeIbHOCTE;

- UHTEpeC K pa3INyHbIM cepaM MnpodeccuoHalbHOM AeSITeTbHOCTH, YMEHUE COBEpPILIATh
OCO3HAHHBIN BEIOOp OyayIiei mpodeccun u pearn30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TITAHEBI;

- TOTOBHOCTh U CIOCOOHOCTh K 00pa30BaHUIO U CaMOOOpa30BaHUIO Ha MPOTSHKEHUU BCEH
JKU3HH;

7) 3K0JIOTHYE€CKOr0 BOCTIUTAHUS:



- OKOJIOTHYECKH 11€JIECO00pa3HOE OTHOIIEHUE K IPUPOJIE KAK UCTOYHUKY KU3HU Ha 3eMIle,
OCHOBE €€ CYIIIeCTBOBAHUS;

- MOBBIIIEHUE YPOBHS IKOJIOTMYECKOM KYyJIbTYphbl: MPUOOpPETEHHE ONBITA IIAHUPOBAHUS
MIOCTYIIKOB M OLIEHKU UX BO3MOXHBIX ITOCJIEICTBUI ISl OKPYKAIOIIEH CPEbl;

- OCO3HaHME ITI00ATBLHOTO XapaKTepa SKOJOTHYECKUX MPOOJIeM U IyTel UX peleHus;

- CIIOCOOHOCTh UCMOJIB30BATh MPUOOpETaeMble IPU U3yYEHUH OUMOJIOTHU 3HAHUS U YMEHHS
IpU pelIeHUuU MpoOJeM, CBI3aHHBIX C PALMOHAIBHBIM IMPUPOAOIOJIB30BAHUEM (COOMIOIEHNE
IpaBUI MOBEJCHUS B NPHPOJIE, HANPABICHHBIX HAa COXpPAHEHHE PABHOBECHs B 3KOCHCTEMaX,
OXpaHy BUJOB, IKOCHCTEM, Ouochepbl);

- aKTMBHOE HENPUITHE NEHCTBUM, NMPUHOCSILUX BPEI OKpPY)KArOIlEed NPUPOAHON Cpele,
yYMEHHE MPOTHO3UPOBATH HEOJArONPHUATHBIE HKOJIOTUYECKUE MOCIEACTBUS MPEANPUHUMAEMBIX
JIEUCTBUN U NIPEAOTBPALLATD UX;

- HAJM4YME PA3BUTOIO SKOJOIMYECKOrO MBIIIICHHS], 3KOJOTHYECKONW KYJIbTYPBHI, OMbITA
NEeSTEIbHOCTH  SKOJIOTUYECKOH  HANpaBIE€HHOCTH, YMEHHUS pPYKOBOJACTBOBAaTbCS HMMH B
M03HABATEJIbHON, KOMMYHHUKAaTUBHOW M COLMAJIbHOM IpaKTUKE, FOTOBHOCTU K Y4YacTUIO B
IIPAKTUYECKOM NEATEIbHOCTH KOJOTNYECKOM HAIIPABIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUS:

- c(hOpMUPOBAHHOCTb MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTUSI HAyKM M OOILECTBEHHOW MpPaKTUKH, OCHOBAaHHOIO Ha JHalore KyJbTyp,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MHpE;

- COBEpIICHCTBOBAaHME S3BIKOBOM W  YHUTATEIbCKOM KyJIbTYpbl KaK CpelCTBa
B3aUMOJICHCTBUS MEXTY JIFOJIbMHU M MTO3HAHUS MHPA;

- TIOHMMaHHue crenu@UKA OMOJIOTHMH KaK HayKd, OCO3HaHUs € poysin B (HOPMUPOBAHHH
PaLMOHATILHOIO HAYYHOTI'O MBIIIICHHUS, CO3/IaHUH LIEJIOCTHOTO MPECTAaBICHUS 00 OKpYy’KaroLieM
MUpE Kak O €IMHCTBE IMpPHUPOJAbI, dYelloBeKa U O00IlecTBa, B MO3HAHUM MPUPOTHBIX
3aKOHOMEPHOCTEH M pEeIIeHUH MTPOOIEeM COXpaHEHUs! IPUPOTHOTO PABHOBECHS;

- yOex1€HHOCTh B 3HAYMMOCTH OMOJIOTUU ISl COBPEMEHHOM LIMBUIN3ALMU: 00ecTieueHus
HOBOT'O YPOBHS Pa3BUTHUS MEIHMIMHBI, CO3JaHHE MEPCHEKTHBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX
pelaTh pecypcHble nmpoOaemMbl Pa3BUTHUS YEJIOBEUECTBA, MOMCKA MyTel BbIXOAA U3 INI00ATbHBIX
HKOJIOTHUECKUX MPoOsieM U obecrieueHus nepexosia K yCTOWYMBOMY Pa3BUTHIO, PALIMOHAIBHOMY
MCIOJIb30BAaHUIO TPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

- 3aMHTEPECOBAHHOCTD B MOJIYYEHUU OMOJIOTMYECKUX 3HAHUM B LEJISAX MOBBIILICHHUS 00IIei
KYJIbTYpbI, €CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH, KaK COCTaBHOW dYacTh (YHKIIMOHAIBLHON
IPaMOTHOCTH 00y4aronmxcs, GopMupyeMoi Ipu U3y4eHUH OHOJIOTHY;

- MOHMMAaHHUE CYUIHOCTH METOJOB IMO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCHOJIB30BaTh IOJydyaeMble 3HAHUS /IS aHalW3a W OOBSICHEHHs SBJICHUUN
OKPYKAIOIIeT0O MHUpPAa M MPOUCXOISAIIMX B HEM H3MEHEHUH, yMEHHE JAeslaTh O0OOCHOBAHHbBIE
3aKJIIOYCHHUST Ha OCHOBE HAy4YHBIX (DAKTOB W HMMEIOUIMXCS [AHHBIX C LEJNbI0 MOJYYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

- CIIOCOOHOCTH CAaMOCTOSITENIFHO HCIIONB30BaTh OWOJIOTHYECKHE 3HAHUS Ui PEIICHHS
po0JieM B peasibHBIX )KU3HEHHBIX CUTYAIIUSX;

- OCO3HAHUE IICHHOCTH HAay4HOH JIEATEIbHOCTH, TOTOBHOCTh OCYILECTBIATh MPOEKTHYIO U
HCCJIEIOBATENBCKYIO JACSITeNbHOCTh HHANBUAYAIBHO U B TPYIIIIE;

- TOTOBHOCTh M CIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHUIO M CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJyYEHHUIO HOBBIX 3HAaHUN 110 OHOJOTMM B COOTBETCTBHUM C >KU3HEHHBIMU
MOTPEOHOCTSIMHU.

METAINIPEAMETHBIE PE3YJIbTATHI



MetanpeaMmeTHble pe3ysibTaThl OCBOEHUSI y4eOHOro mnpenMera «buonorus» BKIIOYAIOT:
3HauuMble AN (OPMHUPOBAHHMSI MHUPOBO33PEHUS  OOYYAIOMIMXCS  MEKIUCIUIUIMHAPHBIC
(MexmpenMeTHbIe) OOIIEHAYYHbIE TTOHATHS, OTPAXKAIOIIKE [IEJIOCTHOCTh HAYYHOW KapTUHBI MUpa
U crienu(UKy METOJIOB MMO3HAHUS, UCMOb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHS,
SBJIEHUE, TPOIECC, CUCTEMa, HAayuHbIM (aKT, MPUHLMI, TUIOTE3d, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, MCCIeAOBaHNUe, HAOMIOJEHNE, W3MEpPEHUE, SKCIEPUMEHT U JPYTHX), YHUBEpCaJIbHBIC
yueOHble JeicTBUS (TO3HaBaTeIbHbIE, KOMMYHUKATUBHbBIE, PETYISTHUBHBIE), 00ECIeUrBaOIINE
dbopmupoBanre (PyHKIIMOHAIBHON TPaMOTHOCTH U COIMAIBLHOW KOMIIETEHIIUH OO0YYaroIuxcs,
CIOCOOHOCTh oOyuJaromuxcs UCII0JIb30BATh OCBOEHHBIE MEXIUCITUTITTHHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCAJIbHbIC yueOHBbIE ACWCTBUS B IO3HABATEIBHOU U
COLIMAIBHON MTPAKTHKE.

MertanpeameTHble pe3yabTaThl OCBOCHHS IMPOrpaMMbl CpEeJHEro oOmero oOpa3oBaHUs
JIOJI’KHBI OTPaXKaTh:

OBjaieHHe YHHBEPCAJbHBIMH Y4eOHBIMU NMO3HABATEJIbHBIMU J1€HCTBHAMM:

1) 6a3oBbIe JOrHYecKHe JTeHCTBUS:

- CaMOCTOSATENbHO (HOPMYIHPOBATh M AKTyaJHU3UPOBaTh MPOOJIEMY, paccMaTpuBaTh €&
BCECTOPOHHE;

- HCIIOJIb30BAaTh TMPH OCBOSHUM 3HAHUI NPUEMBI JIOTUYECKOTO MBIIUIICHUS (aHAIu3a,
CHHTE3a, CpaBHEHMS, KiacCU(pUKAIMU, OOO0OIIEeHHsI), PaCKpPbIBATh CMBICT OHOJOTHYECKUX
MOHSTUN (BBLICTATH UX XapaKTEPHbIC MPU3HAKH, YCTAHABIUBATE CBS3H C APYTUMU MOHITUIMH);

- ONpENeNiTh LEIN JEATENIbHOCTH, 3a/aBasi MapamMeTpbl U KPUTEPUU UX JIOCTHXKEHUS,
COOTHOCHUTB PE3YJIbTAThI ACITEIBHOCTU C MOCTABICHHBIMHU LICJISIMHU;

- HCIOJIB30BaTh OMOJIOTMYECKHE TOHATUS IJIsi OObSICHEHHS (DAaKTOB M SBIICHUH >KHUBOUN
MIPUPOJIBI;

- CTPOUTH JIOTHYECKHE pacCyXkaeHus (MHAYKTUBHbIC, NEAYKTUBHbIE, [0 aHAJIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH U MPOTHUBOPEUHS B PACCMATPUBAEMBIX SBICHHSX, (POPMYITHUPOBATH
BBIBOJIbI U 3aKJIFOUEHUS;

- IPUMEHATh CXEMHO-MOJIENIbHBIE CPEJICTBA VISl MPEJCTABICHUS CYILIECTBEHHBIX CBA3EH U
OTHOIIEHUN B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a TaKKe MPOTUBOPEUHMI pa3HOro poja,
BBISIBJICHHBIX B Pa3JIMYHBIX HHPOPMAIIMOHHBIX UCTOUYHUKAX;

- pa3pabaTbiBaTh IUIAaH peEIIeHUs MpobdaemMbl C y4ETOM aHalu3a HMEIOIIUXCS
MaTepUaIbHBIX U HEMaTEePHAIbHBIX PECYPCOB;

- BHOCUTb KOPPEKTUBBI B AESITEIBHOCTb, OLICHUBATh COOTBETCTBUE PE3YJHTATOB LIEJISM,
OIICHUBATh PUCKHU MOCIEACTBUI 1ESITEIbHOCTH;

- KOOPAMHHUPOBATb W BBIMOJHATH, pPabdOTy B YCJIOBHUSX pEAIbHOrO, BHUPTYaJbHOTO U
KOMOMHHMPOBAHHOI'O B3aUMOJIEHCTBUS;

- pa3BUBATh KPEATUBHOE MBIILJICHUE NPU PEUICHUH KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCIeI0BATEIbCKHE IeHCTBHS:

- BJIaJIeTh HaBbIKAMU Y4eOHO-HCCIIEI0BATEIbCKOM M MIPOEKTHOM AESITeTbHOCTH, HaBBIKaMU
pazpelieHusi npo0saeM, CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbBHOMY IOUCKY METO/I0B
pelIeHus: IPaKTUUECKUX 3a7a4, IPUMEHEHUIO Pa3INYHbIX METOJIOB ITO3HAHUS;

- HCIIOJIb30BATh pPa3jM4YHbIE BHUJbI JAEATEIBHOCTU IO IOJIYYEHHIO HOBOI'O 3HAHUSA, €0
MHTEpIIpeTaluy, MPeoOpa3oBaHUI0 U MPUMEHEHHIO B y4EOHBIX CHUTyalUsiX, B TOM 4YHCJE MpU
CO3/IaHUU YUEOHBIX U COIMANBHBIX POEKTOB;

- ¢QopmupoBaTh HAy4YHBIM THUN MBIIUICHHUS, BIAJACTh HAYYHOH TEPMHUHOJIOTHEH,
KITFOYEBBIMH MOHATHSIMHU U METOJIaMU;

- CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3a7jaud B O00pa30BATEIBHON NEATEIHLHOCTH U
JKU3HEHHBIX CUTYaIUsX;

- BBISBISITh TPUYUHHO-CIICJICTBEHHBIE CBSI3UM M aKTyaJM3WpOBaTh 3a/lady, BBIJIBUTAThH
TUMOTE3y €€ pEIIeHHs, HAXOOUTh AapryMEHThI ISl JI0Ka3aTelIbCTBAa CBOUX YTBEPIKICHUH,
3a/1aBaTh MapaMeTPbl U KPUTEPUU PEIICHHUS;



- QHAJIM3UPOBATh TMOJYYEHHBIE B XOJI€ pEUICHUs 3aJa4yd pPe3yJIbTaThl, KPUTHUYECKH
OIICHUBATbh UX IOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHUE B HOBBIX YCIOBUSX;

- 1aBaTh OLIEHKY HOBBIM CUTYAIIHsIM, OIICHUBATh TPUOOPETEHHBIN OIBIT;

- OCYUIECTBIIAThH IEJICHANPABICHHBIN MOUCK MEPEHOCa CPEACTB M CIIOCOOOB NEHCTBUS B
po(eCCHOHATIBHYIO Cpey;

- yMeThb TEpEeHOCHTh 3HAHHWA B T[IO3HABATEIbHYIO M MPAKTUYECKYIO OO0JIaCTH
KU3HENIEATCTLHOCTH;

- YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

- BBIJIBUTAaTh HOBBIE WJCH, TMpeJiaraTb OPUTHHAIBHBIC TOIXOIbI M PEUICHUS, CTABUTH
poOJIEMBI U 3aJ1a4H, JOMYCKAOIIUE allbTEPHATUBHBIC PEIICHHUS.

3) pabora ¢ ungopmanmeii:

- OPHEHTHUPOBATHCS B PA3NUYHBIX UCTOYHHKAX MH(opMannu (TekcTe yueOHOro mocolus,
HayYHO-TIOMYJISIPHOM JIUTEpaType, OMOJOTHYECKUX CIIOBAPAX U CIPABOYHUKAX, KOMITBIOTEPHBIX
0a3ax naHHBIX, B MHTepHeTe), aHamM3UpoBaTh WHGOPMAIUIO PA3TUYHBIX BUIOB U (GopMm
MPEICTABJICHHS, KPUTHYECKH OLICHUBATH €€ JOCTOBEPHOCTh U HETIPOTHUBOPEUNBOCTD;

- (GopmynupoBaTh 3aMpochl W MPUMEHITH PA3TUYHBIE METOIbl MPH TMOUCKE U O0TOOpe
Oounonornyeckor nHMoOpMaIu, He0OXO0AMMOM ISl BBITIOJNHEHUS YIeOHBIX 3a/1a4;

- TIPHOOpETaTh OMBIT UCIOIB30BAaHUS MHPOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHIA,
COBEPLICHCTBOBAThH KYJIbTYPY aKTUBHOT'O HCIIOIb30BAHUSI PA3IMYHBIX TIOMCKOBBIX CHCTEM;

- CaMOCTOSITENIbHO BBIOMpPATh ONTUMANBHYIO (OpMYy MpenCTaBICHHUS OHOJIOTHYECKOM
uHpopmaruu (cxemsl, TpaduKu, AHarpaMMebl, TaOIUIBI, PUCYHKU U APYTOE);

- WUCTOJBb30BaTh HAYYHBIA SI3bIK B Ka4ecTBE CpPEJCTBA MpH paboTe ¢ OMOIOTHYECKON
uHbopMalelt: MPUMEHITh XUMUYecKue, (U3NYeCKue U MaTeMaTH4YeCKHe 3HAKU U CHMBOJIBL,
dbopMynbl, abOpeBUaTypy, HOMEHKIATYpPY, HCIONB30BaTh M MPEOOpPa3OBHIBATH 3HAKOBO-
CUMBOJIMYECKHUE CPEJICTBA HAIJISITHOCTH;

- BIAJCTh HABBHIKAMU pACIO3HABaHWs U 3alMThl HHpOpManmu, WHHOPMALIUOHHON
0€3011acCHOCTH JTMYHOCTH.

OBj1aieHHe YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMU 1€CTBUAMM:

1) odmenne:

- OCYIIECTBJIATh KOMMYHHUKAIIMH BO BCeX cepax jKU3HH, aKTHBHO Y4acTBOBAThH B IMAJTIOTE
WIM JUCKYCCUU TIO CYIIECTBY oOCykKJaeMoil TeMbl (YMEHHE 3aJaBaTh BOIPOCHI, BbICKA3bIBaTh
CY)KICHHSI OTHOCUTEIIbHO BBITIONHEHHS TMpejaraeMoil 3ajJadd, YYHUTHIBAaTh WHTEPECHl U
COIJIaCOBAHHOCTD MO3UIUHI IPYTUX YUaCTHUKOB JHAJIOra WIH JUCKYCCHH);

- pacmo3HaBaTh HeBepOaJbHBIC CpEICTBAa OOIEHUS, NMOHMMATh 3HAYEHHE COIMAIBHBIX
3HAKOB, MPEANOCHIIIOK BOZHUKHOBEHUS! KOH(MIUKTHBIX CUTYalUi, YMETh CMr4aTb KOHQIHUKTHI U
BECTHU MIEPETOBOPHI;

- BJaJIeTh PA3IMYHBIMHU CIIOCOOaMH OOUICHMSI U B3aUMOJICHCTBUS, TOHUMATh HaAMEpPEHUs
JIPYTHX JIFOJICH, MPOSBIIATh YBAKUTEIHFHOE OTHOIICHHE K COOSCETHUKY U B KOPPEKTHOH (hopme
(bopMyIUpOBaTh CBOM BO3PAKECHHUS;

- pa3BEPHYTO W JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEJICTB.

2) coBMeCTHAsI 1eATeJIbHOCTD:

- IOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHONW U MHAUBHIYAIbHON paboOThl pu
pelieHnn OMONIOrnuecKol mpodaemMbl, 000CHOBBIBATH HEOOXOAMMOCTh MPUMEHEHUS TPYIIOBBIX
¢dbopM B3aMOAEHCTBUS MPH PEIICHHH y4eOHOH 3a1auu;

- BBIOMpATh TEMaTUKy U METOJbl COBMECTHBIX IEHCTBUM C y4€TOM OOIIMX WHTEPECOB, U
BO3MOXKHOCTEM Ka)kJI0T0 UleHa KOJJIEKTHBA,

- NpPUHUMATh IIeId COBMECTHOM JEsTeNbHOCTH, OPTaHH30BBIBATH M KOOPAWHUPOBATH
JIEUCTBUSA MO €€ INOCTHMIKEHMIO: COCTAaBIIATH IUIAH JEWCTBUHM, pPACOPENENIATh POJU C YYETOM
MHEHHUI Y4aCTHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOM paboThI;



- OLICHMBATh KA4E€CTBO CBOETO BKJIA/la U KaXJI0r0 yYaCTHUKA KOMaH/bl B OO pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

- IpeJyiaraTh HOBbIE IPOEKTHI, OLIEHWBATh HJIEU C MO3UIMH HOBU3HBI, OPUTHHAJIBHOCTH,
IIPAKTUYECKON 3HAUMMOCTH;

- OCYUIECTBJIATh IO3UTHBHOE CTPATETMUYECKOE IIOBEACHHE B PA3JIMYHBIX CUTYalUAX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKeHHE, ObITh HHUIIMATUBHBIM.

Osgi1aieHHe YHHBEPCAJbHBIMHU PEryIATHBHBIMH JCHCTBUSIMH:

1) camoopranu3amnms:

- HUCIOJB30BaTh OWOJIOTMYECKWE 3HAHUS JUIsl BBISBICHHS MPOOJEM M HX pEIIeHUus B
KU3HEHHBIX M YU€OHbBIX CUTYalMAX;

- BBIOMpATh Ha OCHOBE OMOJIOTMYECKUX 3HAHUM LIE€JI€BbIE U CMBICIOBBIE YCTAHOBKH B CBOMX
JEUCTBUAX MU INOCTYIKAaX IO OTHOLIEHUIO K >KMBOW INPHUPOJAE, CBOEMY 3J0POBBIO0 U 30POBBIO
OKPYKarOIIHX;

- CaMOCTOSITEIbHO OCYILECTBIIATh MO3HABATENbHYIO JEATEIbHOCTh, BBISBIATH MPOOIEMBI,
cTaBUTh W (GOPMYIUpOBaTh COOCTBEHHBIE 3aJaud B OOpa30BATEIBHOW EATCILHOCTH U
JKU3HEHHBIX CUTYalUsX;

- CaMOCTOSITEIbHO COCTaBJIATh IUIAH peuieHus NpoOjaemMbl ¢ YYETOM HMEIOIIMXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEIMOUTECHUH;

- 1aBaTh OLIEHKY HOBBIM CUTYalLUsM;

- pacuMpsATh paMKH y4eOHOr 0 peMeTa Ha OCHOBE JIMYHBIX MPEINOYTCHUH;

- JieJlaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTD 33 PELICHUE;

- OLICHUBATh IPHUOOPETEHHBIN OIIBIT;

- CcIocoOCTBOBaTh (POPMUPOBAHMIO M IPOSBICHUIO LIMPOKOW HPYIUIMH B pa3HbIX
00J1aCTSAX 3HAHUH, TOCTOSIHHO MOBBIIIATH CBON 00pa30BaTEIbHBIN U KyJIbTYpHBIH YPOBEHD.

2) CaMOKOHTPOJIb:

- JaBaTh OLICHKY HOBBIM CUTYallMsIM, BHOCUTb KOPPEKTHBBI B JESATEIBHOCTb, OLIEHUBATH
COOTBETCTBUE PE3YNIbTATOB LCIISAM;

- BIIQJCTh HaBBIKAMU I[IO3HABATENbHON pe(ieKcud KaK OCO3HAHUS COBEPIIAEMBIX
JEUCTBUM M MBICIIUTEIBHBIX MPOLECCOB, X PE3YJIBTATOB U OCHOBAHMM, UCIIOJIB30BATH NIPUEMBI
pedexcun Ui OLIEHKU CUTYalluu, BBIOOpAa BEPHOTO PEIICHUS;

- YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PEIICHHS 10 UX CHUKEHUIO;

- IPUHUMATh MOTHUBBI U apTyMEHTHI IPYIUX IIPU aHAIMU3E PE3YIbTATOB ACSITEIbHOCTH;

3) npunsiTHe cedsl M APYIrHX:

- IPUHUMATD ce0s, TOHUMAst CBOM HEJOCTATKU U JOCTOMHCTBA;

- IPUHUMATh MOTHUBBI U apTyMEHTBI JPYIUX IIPYU aHAIN3€E PE3YIbTATOB ACATEIbHOCTH;

- IPU3HABAThH CBOE MPABO U MPABO JAPYTUX Ha OMINOKHY;

- pa3BUBaTh CIOCOOHOCTH IOHMUMATh MUP C IMO3ULMH JPYroro 4eaoBeka.

INPEAMETHBIE PE3YJIBTATDI

[IpenmetHbie pe3ynapTaThl ocBoeHus nporpamMmmbl COO mno 6uonoruu Ha 6a30BOM ypOBHE
BKJIIOYAIOT crieruduueckue Uit yueOHoro npeamera «buoiaorus» HaydHble 3HaHHS, YMEHUS U
CrocoObl JEHCTBUM 1O OCBOEHMIO, HMHTEPHpPETAalMd U IPeoOpa3OBaHUI0 3HAHUM, BHJbI
NeSITeIbHOCTH 10 MOJYYEHUIO HOBOTO 3HAHMS M NPUMEHEHHIO 3HAHMW B Pa3IMYHBIX Y4eOHBIX
CUTyalllsiX, a TaKKe B PEAITbHBIX J>KU3HEHHBIX CHUTYaIUsX, CBS3aHHBIX C Owuomnormeir. B
porpaMMe IpeAMETHbIE Pe3yJIbTaThl MPEACTaBICHBI [0 roJiaM 00yueHHs.

[IpenmerHble pe3ynbTaThl OCBOEHHs YydeOHoro mnpeamera «buonorus» ¢ 10 knacce
JIOJDKHBI OTPaXKaTh:



- ¢(hOopMUPOBAHHOCTHh 3HAHWK O MECTE€ W POJIM OMOJIOTUH B CHCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHMU COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUMCKHUX U 3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE
Ouonoruu, (HyHKIMOHAIEHON TPAMOTHOCTH YeNIOBEKa Ul PELIeHUs )KU3HEHHBIX 3a/1a4;

- YMEHHE PacKpbIBaTh COJEpKaHUE OMOIOrMYECKUX TEPMUHOB U NOHATUMN: KU3Hb, KIIETKA,
opranusM, Merabonu3M (0OOMEH BeIIeCTB M IpEeBpallleHue JHEPruu), ToMeocTa3s
(camoperynsuusi), YpOBHEBasi OpraHM3alMs  JKUBBIX  CHCTEM, CAMOBOCIPOMU3BE/IECHUE
(penpoyKiMs), HaCIEACTBEHHOCTh, U3MEHYHBOCTh, POCT U PAa3BHUTHE;

- YMEHHME Hu3Jarath OHOJOrHYecKHe TeOpHH (KJIETOYHasl, XpOMOCOMHAas, MyTallOHHas,
LEHTpaJibHasl JIorMa MOJeKy/sipHoi Ouonorum), 3akonsl (I. Mennens, T. Moprana, H. W.
BasuiioBa) u yuenus (0 LeHTpax MHOT000Opa3ust U MPOUCXOXKACHUSI KyIbTypHBIX pacteHuit H. U.
BasuiioBa), onpenensaTs rpaHuLbl UX IPUMEHUMOCTH K )KMBBIM CUCTEMAM,;

- YMEHHE BIAJETh METOJaMU HAYYHOIO MO3HaHMs B OMOJOrMuU: HAOIIOAEHUE U ONKCAaHUE
KHUBBIX CHCTEM, TIpPOLIECCOB M SIBIECHUH, OpraHu3alys M IPOBEJCHHE OHOJIOTHYECKOTro
DKCIIEPUMEHTA, BBIJIBM)KCHUE THIIOTE3bl, BBISBICHUE 3aBUCHMOCTH MEKIY HCCIEAYEMBIMU
BEJIMYMHAMH, OOBSICHEHHE TIIOJyYEHHBIX PE3YyJIbTAaTOB, HMCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHH,
TEOPHI U 3aKOHOB, YMEHHME JI€JaTh BBIBOABI HA OCHOBAHUU MOJYYEHHBIX PE3YyJIbTaTOB;

- YMEHHUE BBIACIATh CYIIECTBEHHbIE MPU3HAKK BUPYCOB, KIETOK IPOKAPHUOT U DYKapHOT,
OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOEHHOCTH IIPOLIECCOB: OOMEHa BEIIECTB U
NPEBpaIlCHUs] SHEPTUM B KIETKe, (POTOCHMHTE3a, MIACTUYECKOI0 M HHEPreTHYEeCKOro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEHO03a, OIIOJOTBOPEHUS, PA3MHOXKCHMS, NHIUBUAYAIBHOIO Pa3BUTHUSA
opraHusma (OHTOI'€HE3);

- YMEHHE NPUMEHATH [10JIy4YEHHbIC 3HAHUS U1 OOBACHEHHUS OMOJIOTMYECKUX MPOLIECCOB U
SIBIICHUH, NIl IPUHATHS IPAKTUYECKHUX PEIICHUI B TTOBCETHEBHOM JKU3HHU C IEIbI0 00eCTICUeHUsI
0€30IIaCHOCTH CBOEr0 3J0POBbS M 3JI0POBbsl OKPYXKAIOLIMX JIFOJCH, COONIOJEHUS HOpPM
IPaMOTHOTO TMOBEJEHUS B OKpYXarolleld NPUPOAHON cpene, NMOHMMaHUE HEOOXOIUMOCTH
UCIIOJIb30BAaHUS JIOCTUKEHUH COBPEMEHHOW OMOJIOTMU M OMOTEXHOJOTHH Ul palMOHaIbHOIO
IIPUPOIOIOIB30BAHUS;

- YMEHME pelllaTh 3JIEMEHTApHbIE I'€HETHMYECKHE 3aJauyd Ha MOHO- M JUTHOpUIHOE
CKpEIIMBAaHKE, CLEIICHHOE HACJIEI0BAaHUE, COCTABIATh CXeMbl MOHOTMOPUIHOTO CKPELIMBAHUS
JUIS TIPEICKAa3aHus HACIEA0BAHNS IPU3HAKOB y OPraHU3MOB;

- YMEHHE BBINOJIHATH J1a00OpaTOpHbIE U MpPAaKTUYeCKHe paboThl, COOII0AATh MPaBUia MPH
paboTe ¢ yueOHBIM | JIa0OpaTOPHBIM 000PYI0BAaHHUEM;

- YMEHHE KPUTHYECKH OIICHHWBAaTh M HMHTEPIPETUPOBATH MH(OpMAIUIO OHOIOTHYECKOro
COJIepXKaHUs, BKJIIOYAIOLIYIO IICEBAOHAYYHbIE 3HAHUS W3 Pa3IMYHbIX HMCTOYHUKOB (CpeacTBa
MaccoBOW MH(pOpPMAINH, HAYYHO-TIONYJISIPHBIE MaTepUalIbl), STHYECKHE ACIIEKThl COBPEMEHHBIX
UCCIICIOBaHUN B OMOJIOTUH, MEIULIMHE, OMOTEXHOJIOTUH;

- YMEHHE CO3[aBaThb COOCTBEHHBIC IHUCHBMEHHBIE M YCTHBIE COOOLICHHSA, 0000mas
OMOJIOTMYECKYI0 HMH(POPMALMIO K3 HECKOJIBKMX HCTOYHUKOB, TI'PAMOTHO HCIOJIb30BaTh
NOHSATHIHBIN anmapaT OMOJIOTHH.

[IpenmerHble pe3ynbTaThl OCBOEHMs YydeOHoro mnpeamera «buonorus» ¢ 11 knacce
JIOJIKHBI OTpaXkaTh:

- ¢(hOpMUPOBAHHOCTb 3HAHUN O MECTE€ W POJIM OMOJIOTMM B CUCTEME HAyYHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHMU COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHUHBI MHUpa U
HAayYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUMCKUX U 3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE
Onosoruu, (PyHKIIMOHAILHONW I'PaMOTHOCTH YeJIOBeKa [yl PEeLeHNs )KU3HEHHBIX 3a/1a4;

- YMEHHE pAacKpbIBaTh COJEp)KaHHWE OHOJOTUYECKUX TEPMUHOB M TIOHATUMH: BH],
HOMyJsAMs,  TeHO(OHJ,  SBOJIONMS,  ABWXKYyIIME  CHIbl  ((aKkTopbl)  HBOJIOLHH,
PUCTIOCOOIEHHOCTh OPraHU3MOB, BHJ000pa30BaHUE, JKOJIOTHYECKHE (DAKTOPBI, HKOCHCTEMA,
IPOAYLEHThl, KOHCYMEHTBI, PEAYLUEHTBl, LENW MHUTAaHUSA, DKOJOTHYECKas NUPAMHUJA,
ouoreoreHo3, ouocdepa;



- YMEHHE Wu3Jarath Owoiorndeckue Teopuu (dBomonnonHas teopus Y. JlapBuHa,
CHUHTETHYECKasi TEOPHs IBOJIIOLIMH ), 3aKOHBI U 3aKOHOMEPHOCTH (3apojsiiieBoro cxonactsa K. M.
bapa, uepenoBaHus IiaBHBIX HampaBieHud u nytei ssomoruu A. H. Ceseprosa, yueHus o
ouocdepe B. U. Bepnasickoro), onpenenars TpaHULbl KX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

- YMEHHE BIaJETh METOJaMU HAYYHOI'O NO3HaHUs B OMOJIOrMuU: HAOIIOAEHUE U ONKCAaHUE
KHUBBIX CHCTEM, TIpPOLIECCOB M SIBIEHUH, OpraHu3alus M IPOBEJCHHE OHOJIOrMYECKOIro
HKCIEPUMEHTA, BBIIBI)KEHHWE THIOTE3bl, BBISIBICHHUE 3aBUCUMOCTH MEXAY HCCIEIyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJIYyYEHHBIX PE3YyIbTAaTOB, HMCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHIA,
TEOpUH U 3aKOHOB, YMEHHE JIeJIaTh BbIBOJIb HA OCHOBAHUU MOJYYEHHBIX PE3Y/IbTAaTOB;

- YMEHHME BBLACIATH CYIIECTBEHHbIC IPU3HAKU CTPOCHHUS OHOJOTHMUECKUX OOBEKTOB:
BUJIOB, TOMYJIALUN, MPOIYLIEHTOB, KOHCYMEHTOB, PEAYLIEHTOB, OMOT€OIIEHO30B U 3KOCHUCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEICTBEHHOM  M3MEHYMBOCTH, €CTECTBEHHOIO  OTOOpA,
BHUJI000pa30BaHusl, MPUCIIOCOOIEHHOCTH OPraHU3MOB, JNEHCTBUS HKOJIOTMYECKUX (AaKTOPOB Ha
OpraHM3MBl, [IEPEHOCA BEIIECTB U NMOTOKA YHEPIMH B IKOCUCTEMAX, aHTPOIIOICHHBIX U3MEHEHUN
B DJKOCHCTEMax CBOEH MECTHOCTHM, KPYroBOpOTa BEIIECTB W OMOr€OXMMHUYECKHUX LHKIOB B
ouocdepe;

- YMEHUE NMPUMEHSATH MOJIyY€HHbIE 3HaHUA 1151 00bACHEHUSI OMOJIOTMYECKUX MPOLIECCOB U
SIBJICHUH, /17151 IPUHSTHS NPAKTUYECKUX PEIICHUI B TOBCEIHEBHOM KHU3HHU C IIEJIbI0 00eCTIeUeHUS
0€30IIaCHOCTH CBOEr0 3J0POBbS M 3JI0POBbSl OKPYXKAIOLIMX JIFOJCH, COONIOJEHUS HOPM
IPaMOTHOTO TMOBEJEHUS B OKpYXarolleld NPUPOAHON cpene, MOHHMMaHUE HEOOXOIUMOCTH
UCIIOJIb30BaHUS JOCTHKEHHUH COBPEMEHHOU Ouosiorun IS paLMOHAIBLHOTIO
IIPUPOIOIIOIB30BAHUS;

- YMEHHUE pelllaTh 3JEMEHTAapHble OMOJOTMYECKUe 3a/layM, COCTABIATh CXEMbI IEpEeHOCa
BEILIECTB U SHEPTUH B IKOCUCTeMax (LEMU MUTAHUSA);

- YMEHHE BBINOJIHATE J1a00paTOpHbIe U MPAKTUYECKHE pabOThl, COOMOAATh MIPAaBUiIA MPU
pabote ¢ yueOHbIM U J1a00paTOpPHBIM 000PYI0BAHUEM;

- YMEHHE KPUTHYECKH OLICHMBAaTh M HMHTEPIPETUPOBATh MH(OpMAILUIO OHOJIOTHYECKOro
COJepXKaHUs, BKJIIOYAIOLIYIO ICEBJAOHAYYHbIE 3HAHUS W3 Pa3IMYHbIX HMCTOYHUKOB (CpeacTBa
MaccoBOoi HWH(OpMaIMK, HAy4YHO-TIOMYJSPHBIE MaTepHallbl), pPaccMaTpuBaTh TIJIOOAIBHBIC
HKOJIOTHUECKUE MPOOIEeMbl COBPEMEHHOCTH, (HOPMUPOBATH MO OTHOILIECHHIO K HUM COOCTBEHHYIO
HO3ULIUIO;

- YMEHHME CcO3[aBaTb COOCTBEHHBbIC IHUCBMEHHBIE M YCTHBIE COOOLIEHHs, 00001as
OMOJIOTMYECKYI0 HMH(POPMALMIO K3 HECKOJIBKMX HCTOYHUKOB, TI'PAMOTHO HCIOJIb30BaTh
NOHATHIHBIN annapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITIACC
KoanuecTBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3/ie/ioB U TeM udpoBbie
Ne n/n leOl“piIl)MIVilbI Bcero Kontpoaknpie — Ipaxtuieckue oﬁllellmqllgTenblime

padoThI padoThI pecypes
broorist kak Hayka 2 05 Eﬁﬁﬁiﬁiﬂﬁ/mmgz

JKuBBIe CHCTEMBI U UX OpPTaHHU3AIUS 1 bubmmorexa TIOK
https://m.edsoo.ru/7f41c292

XVMMHUYECKUH COCTaB U CTPOCHUE KIIETKU 9 1 1 bubmorexa [IOK
https://m.edsoo.ru/7f41c292

KuznenesTenbHOCTh KIETKU 6 bubmorexa [OK
https://m.edsoo.ru/7f41c292

PasMHOXEHUE U UHAMBUAYAIBHOE Pa3BUTHE 5 1 bubnuorexa LIOK
OpPraHu3MOB https://m.edsoo.ru/7f41c292

HacnenctBeHHOCTh U H3MEHYNBOCTE 7 15 bu6mmoreka [JOK
OpPraHU3MOB https://m.edsoo.ru/7f41c292

Ceneknus opranu3mMoB. OCHOBBI 2 bubnuoreka [JOK
OMOTEXHOJIOTUN https://m.edsoo.ru/7f41c292

Pe3epBHOE Bpems 2 2 BH6H_HOTeKa HOK
https://m.edsoo.ru/7f41c292

OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 3 4


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

11 KVIIACC

KoanvecTBo yacoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3iesioB U TeM (uudposbie)
e nporpamet Beero  NOMBonsbic TIPACBeic  ofpuonareaninie
pecypchbl
DBOJIIOIMOHHAS. OUOJIOTHS 10 1 1 ﬁggf;?;iﬁiciﬁﬂ f41cc74
Bo3HUKHOBEHNE U pa3BUTHE )KU3HU Ha 9 05 bubnuoreka [JOK
3emie ' https://m.edsoo.ru/7f4lcc74
bubmuoreka [JOK
OpranusMbl 1 OKpYX arollas cpesa 4 1 https://m.edsoo.ru/7f4lcc74
bu6mmoreka [IOK
Coo0111ecTBa 1 YKOJIOTHYECKUE CUCTEMBI 9 https://m.edsoo.ru/7f4lcc74
PesepBHOE BpeMms 2 2 bubsmorera [IOK
P p https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 34 3 25

ITPOTPAMME


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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
N KosanuyectBo yacos Jara DJIeKTPOHHBIE N (poBbIE
w/n Tema ypoxa Beero Konrtpoabusie IIpakTHueckue — oGpasoBaTejbHbIe
padoThbI padoThbI pecypchl
bubnunoreka [JOK
buomorus B cucteme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeTop1 TO3HAHUS KUBOU
npuposl. [Ipaktnueckas padota
Ne 1 «Mcnonb3oBaHue pa3aMuHbIX 1 0.5 EH6H_HOTeKa LIOK
https://m.edsoo0.ru/863e6122
METOJIOB MPHU U3YUYECHUU
OMOJIOTHYECKUX 00HEKTOBY
buonornyeckue CUCTEMEI, 1 bubnunoreka [JOK
MPOIIECCHI U UX M3YYCHHE https://m.edso0.ru/863e6564
XUMUYECKui cocTaB KiIeTku. Boma 1 but6mmoreka [{OK
Y MUHEpaJIbHBIE COJIH https://m.edsoo.ru/863e674e
bubmuoreka [JOK
benku. CoctaB u cTpoeHue OeJIKOB 1 hitps://m.eds00.ru/863e6h72
DepMeHThl — OMOJIOTUYECKHE
katanu3aTopsl. JlabopaTopHas
pabota Ne 1 «M3yuenue 1 05 bu6mmoreka [{JOK
KaTaJIMTHYECKOM aKTUBHOCTH ' https://m.edsoo.ru/863e6b72
(hepMeHTOB (Ha TPUMEpPEe aMHIIA3hI
WJIM KaTamasbl)»
but6mmoreka [JOK
YTAeBOEL. JIMITHAEL . https://m.edso0.ru/863e6870
Hyxneunosbie kucinorsl. AT® 1 bubmmorexa [IOK

https://m.edso0.ru/863e6d5c



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

I/ICTOpI/IH 1 MCTOJbI U3YUCHUA

but6mmoreka [JOK

d kietku. Knerounas teopust https://m.edso0.ru/863e6e88
10 Knerka kak nenocrHas xuBas
cucTema
CtpoeHune 3yKapuoTHIECKOU
kieTku. JlabopaTopHas padora No
2 «M3yuenune cTpoeHHUsI KIETOK bubnuoreka [JOK
11 pacTeHu, )KUBOTHBIX, TPHOOB 1 0.5 https://m.edso0.ru/863e6ff0
OaKTepHii 110 MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢c
TOTOBBIX MUKpOIIpErnapaTax u ux
OTIHCaHUE
KoHnTtponbHas paboTa 1mo Temam:
"buonorus xak Hayka'", "JKusble
12 CUCTEMBI M KX OpraHu3arus',
"XUMHUYECKU COCTaB U CTPOEHUE
KJIeTKH"
but6mmoreka [JOK
13 OOMeH BelecTB Wik METaboIu3M https://m.eds0o.ru/863e766¢
bubmunorexa LIOK
14 Porocuires. XemocuHTes https://m.edsoo.ru/863e7c98
. bubnuotexa [JOK
15 Onepretuteckuii odmen https://m.edscI)i).ru/863e7aae
JKu3HEHHBIH UK KIETKH.
Henenue kiaeTku. MuTos.
16 JlaGopatopHnas pabora Ne 3 05 bubmunoreka [IOK
«HabmroieHre MUTO3a B KIIETKaX ' https://m.edso0.ru/863e7dc4
KOHYHKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKPOITpEIapaTaxj
17 buocunres 6enka. Peakimst but6mmoreka [{OK
MaTPUYHOTO CUHTE3a https://m.edso0.ru/863e796e
18 Tpancnsauus — O6nocunTes Oenka Bubmuorexa [JOK

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



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

19 Hexnerounsie popmbl )kH3HNT — bubmuotexa [JOK
BUPYCHI https://m.edso0.ru/863e7540
@opMBI pa3MHOXKECHUS bubmorexa [IOK

20 OpraH3MOB https://m.edsoo.ru/863e81b6

https://m.edsoo.ru/863e831e
. bubnmoreka [JOK

21 Meiios https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE
TMOJIOBBIX KJIETOK.

29 OmnonorBopenue. JlaboparopHast 05 bubmuorexa [JOK
pabota Ne 4 «/3yueHue CTpoeHUs ' https://m.edsoo.ru/863e81b6
MOJIOBBIX KJIETOK HA TOTOBBIX
MHUKpOIIpenaparax»

23 WNHpuBuayanbHOE pa3BUTHE bu6muoreka [IOK
OpPraHu3MOB https://m.edso0.ru/863e8436
sacrencracrmoom 1 buGaoresa LIOK

https://m.edsoo.ru/863e86f2

24 M3MEHYUBOCTH. 3aKOHOMEPHOCTH
HacJe0BaHUs IPU3HAKOB bubamorexa LOK

' https://m.edsoo.ru/863e8878
MonorubpuaHoe CKpenuBaHnue
s | Ao spermaa B LOK
https://m.edsoo.ru/863e89a4
HacJeI0BaHUS PU3HAKOB
CuenjeHHoe HaclleJOBaHUE
npu3HakoB. JlabopaTopHas pabota

2% No 5 «3yuenune pe3ynbTaToB 05 bubnuotexa [JOK
MOHOTHOPHUIHOTO U JUTHOPUIAHOTO ' https://m.edso0.ru/863e8c60
CKpeNIMBaHus y Ap0o30(UITbl Ha
TOTOBBIX MUKpPOIIpemapaTax»

27 I'enetnka nona. HacinenoBanue bubnunoreka [JOK
MPU3HAKOB, CLEIUICHHBIX C TIOJIOM https://m.edso0.ru/863e8c60

28 HN3MeHYHBOCTS. 05 bubmnoreka [JOK

HenacnencrBenHas

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



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe

M3MEHYMBOCTh. JlJabopaTopHast
pabota Ne 6. U3yuenue
MOJIU(BUKAITMOHHON
M3MEHYUBOCTH, IOCTPOEHUE
BapHalIOHHOTO psifa U
BAPUALIMOHHON KPUBON»

HacnencrsenHas N3MEHUYMBOCTD.

29 JlaboparopHas pabota Ne 7. 1 05 bubnmnorexa [JOK
«AHamM3 MyTaluid y Ap030QHIIbI ' https://m.edsoo.ru/863e8efe
Ha TOTOBBIX MUKPOTpEapaTax»
but6mmoreka [JOK
30 Penernia sezopeka ! https://m.edsoo.ru/863e8d78
bubmuoreka [JOK
(Ceexups kax Hayka u mpowece, https://m.edsoo.ru/863e9214
% | Mmoo |2 Bumorera 10K
P https://m.edsoo.ru/863e9214
32 buoTexHosorus kak orpacib 1 bubmuorexa [JOK
MPOM3BOJICTBA https://m.edso0.ru/863e9336
33 PesepsHoe Bpems. [lonyronosas 1
KOHTpPOJIbHAs paboTa
PesepBHOe Bpems.
34 1
[IpomexxyTouHast aTTecTanus
OBUIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME


https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KVIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hdara uudgposbie
w/n Tema ypoka Beero KOHT%OJIBHLIe HpaKTGI/I'ICCKI/Ie w3ydenus 0GPA30BATEILHBIE
padoThI padoThI pecypes
1 DBOJIIOIHS U METOJIbI €€ U3yUEHHUS 1 Bubmorexa LHIOK
https://m.edsoo.ru/863ea20e
9 Wcropus pa3BuTHs npeacTaBieHui 1 bubnuorexa [IOK
00 3BOJIONNHU https://m.edso00.ru/863e9570
bu6mmoreka [JOK
3 Mukpossosion 1 https://m.edso0.ru/863e9cle
[Tomynsimus kKak IeMeHTapHast
€IMHUIIA BUJIA H DBOJTFOIIHH.
bu6mmoreka [JOK
4 Jlaboparopuas pabora Ne 1 1 0.5 https://m.eds00.ru/863e99c6
«CpaBHeHHE BUJIOB 110
MOP(HOIOrHYECKOMY KPUTEPUIO»
5 JIBmKyIme cuiibl (3J€eMEHTapHbIC 1 bubnuorexa [JOK
(aKkTOpBI) IBOFOIIH https://m.edsoo.ru/863e9da4
. Bbu6mmorexa [JOK
6 EctectBennslit 0T00p U €ro Gpopmbl 1 https://m.eds0o.ru/863e9ed0
Pe3ynbTate! 3BOIIONMY:
IPUCTIOCOOIEHHOCTh OPraHU3MOB U
7 BUJ000pazoBanue. JlabopatopHas 1 05 bubnmnorexa [JOK
pabora Ne 2 «Onucanue ' https://m.edsoo.ru/863e9fde
MPUCIIOCOOJIEHHOCTH OpraHu3Ma u eé
OTHOCHUTEIILHOTO XapaKTepa
8 Hampasnenus u nytu 1 bubnuoreka [IOK
MAaKpO3BOTIOLIMHI https://m.eds00.ru/863e9cle
9 HeoOpaTumocTs 3BOITIOIAN 1
10 KonTponbhas pabora no teme 1 1

"DBoronMoHHas ouosorus”


https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

Uctopus xxu3nu Ha 3emiie U METOIbI

11 N
e€ U3yueHus
['unoTessl MPOUCXOKACHUS KU3HU bubnnorexa [JOK
12 P
Ha 3emiie https://m.edso0.ru/863ea5a6
PazButue xu3Hu Ha 3emMie 1o 3paM U bubnuorexa [JOK
13 P
[epuo1aM https://m.edsoo.ru/863eat6he
OCHOBHBIE 3Tarbl HBOJIOIUU
PacCTUTENBHOTO U KUBOTHOTO MHpA.
14 [IpaxTuyeckas padora Ne 1 05 bubnuoreka [IOK
«M3y4eHne UCKOIMaeMbIX OCTaTKOB ' https://m.edso00.ru/863ea8bc
pacTeHul U KUBOTHBIX B
KOJUTEKIIHSX
CoBpeMeHHas cucrema bubmmorexa [JOK
15 .
OpPraHU4YeCcKOro Mupa https://m.edsoo.ru/863ea48e
16 DBOJIIOIMS YeJIOBEKa (AaHTPOTIOTEHE3) buGmuorexa [JOK
p https://m.edsoo0.ru/863eac2c
17 JIBroxyuiue cuibl (hakTopbl) bubnuorexa [IOK
aHTPOIIOreHE3a https://m.edsoo.ru/863ead44
18 OCHOBHBIE CTaIMM 3BOJIOLNH
YyeJioBeKa
19 Yenoseueckue pacsl U IPUPOIHBIE bubnnorexa [JOK
aJanTalnuy 4ejIoBeKa https://m.edsoo.ru/863eaea2
20 DKOJIOTHS KaK HayKa
Cpenpbl 0O0uTaHMS U HKOJIOTHYECKHE
(axTopsl. AGHOTHYECKHE (PaKTOPHI.
JlaGopaTopnas pabota Ne 3. bubnnorexa [JOK
21 «Mopdonoruueckne 0COOEHHOCTH 05 https://m.edsoo.ru/863eafec
pacTeHMl U3 pa3HbIX MECT ' bubmuorexa [{OK
oburtanusy. JlaboparopHas pabora https://m.edso0o.ru/863eb10e
No 4. «BnusiHue cBeTa Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEycay
22 Buotnueckue hakTopsl bubmmoreka [IOK


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

https://m.edso0.ru/863eb348

DKOJIOTHYECKHUE XapaKTePUCTUKU
nomyssiuuy. [TpakTuaeckas padbora

23 Ne 2 «ITopmcuéT mIoTHOCTH 1 0.5
TIOITYJISILIAIA Pa3HBIX BUJIOB
pacTeHu»
24 Coo01iecTBa OPraHu3MOB — 1 Bu6mmorexa [JOK
OHOLIEHO3 https://m.edso00.ru/863eb46a
o5 DKOJIOTUYECKHUE CUCTEMBI 1 bubmuorexa [JOK
(2KOCUCTEMBI) https://m.edsoo.ru/863eb46a
n | oo, | B LOK
. https://m.edsoo0.ru/863eb5fa
CaoiictBa 3xocucteM. Cykueccus
27 [TpupoTHBIC SKOCUCTEMBI 1
28 AHTpPOIOreHHbIE YKOCUCTEMBbI 1
29 buocdepa — rnodanpHas 1 bu6nuoreka [IOK
9KOCUCTEMA 3eMJIU https://m.edso0.ru/863ebb5e
30 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 bubnnorexa [IOK
ouochepsl https://m.edso0.ru/863ebd16
31 UenosedecTBo B Ouochepe 3emin 1
30 Cocy1iecTBoBaHUE TPUPOJIBI U 1 bubnnorexa [JOK
YeJI0BeYeCTBa https://m.edsoo.ru/863ebale
33 PesepBHBIil ypOK. 1
34 1
OBIIEE KOJIMYECTBO YACOB I10 34 25

ITPOTPAMME


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

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

e buonorus, 10 knacc/ Ilaceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u
ap.; Ilog pemakumeit Ilaceunmka B.B. AxmnumonepHoe o0011ecTBO
«M3parensctBO «IIpocBemienne»

e buonorus, 11 kmacc/ [laceunnx B.B., Kamenckuii A.A., Py6iioB A.M. u
ap.; Ilom pemakmueidr Ilaceunmka B.B. AkmuonepHoe 00mecTBo
«3parensctBO «lIpocBemenue»

METOANYECKHUE MATEPUAJIBI JIUIS1 YAUTEJIA

e buonornsa. 10—11 «knaccel. ba3oBelidi  ypoBeHb. IloypouHbie
pa3paboTku.: yuel. mocobue njisi obmeoOpazoBat. opranuzamuii / B. B.
[Taceunnk, I'. I'. IlIBemoB, T. M. EdumoBa. — 2-e¢ u3xa., crep. —
Mockaa: IIpocsemenue, 2023. — 230 c.

o buonorus (6a3oBsiif ypoBens). Peanuzamuss ®I'OC ocHOBHOTO 00111€T0
oOpazoBanus: MeToanyeckoe nocodue mis yuurens / E. A. Hukuiosa,
I'. O. CemenoBa; nox pen. E. A. Hukumosoit. M.: ®T'BHY «MHCcTUTYT
CTpareruu pa3Butus oopasoanus PAO», 2022. 170 c.

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

o bubnnorexa LIOK (https://lesson.edu.ru/catalog)
o POII (https://resh.edu.ru)

o MDII (https://uchebnik.mos.ru/main)

o SKiacc (https://www.yaklass.ru/?%9E%01)

o Hudoypox (https://infourok.ru)



https://lesson.edu.ru/catalog
https://resh.edu.ru/
https://uchebnik.mos.ru/main
https://www.yaklass.ru/?%9E%01

