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HOACHUTEJBHASA 3AIINCKA

[Ipu pazpaboTke MporpamMMbl MO OHOJOTHM TEOPETHUECKYI0 OCHOBY s
ONpeJIeIeHUs] TOAX0/I0B K (OPMHUPOBAHUIO COJIEPKAHUS Yy4yeOHOTO MpenIMeTa
«buonorus» cocTaBUIN: KoHienTyaibHbie nojgoxeHus ®I'OC COO o
B3aMMOOOYCIIOBJIEHHOCTH  LIEJIEH, COJEpKaHHUs, pe3yJbTaTOB OOyYEHHS H
TpeOOBaHMUI K YPOBHIO MOATOTOBKH BBITYCKHUKOB, MOJOXKEHHS 00 OOIIMX HENSIX U
NPUHIIMIAX, XapaKTepU3YIOMIMX COBPEMEHHOE COCTOSIHUE CHCTEMbl CpPEIHErO
oOmrero oopazoBanus B Poccuiickoit denepanuu, a Takke MoJI0KEHUS O crieluuke
Ouonoruu, e 3HAUCHWU B T[IO3HAHUU SKUBOM TMPHUPOABI H o0OecredeHuu
CYIIECTBOBaHMS dYesioBedeckoro oOmiectBa. COrjlacHO Ha3BaHHBIM IOJIOKECHUSM,
OIpeieNIeHbl OCHOBHBIEC (DYHKIIMU IPOrpaMMBI 110 OMOJIOTUHU U €€ CTPYKTYpA.

[TporpamMma no Ouosioruu Aa€T MpeacTaBiIeHue o Leisax, 00 oOuiei crpaTeruu

oOyuyeHus, BOCIIUTAHUA U Pa3BUTHS  OOYYAIOIIMUXCS CPEACTBAMU
yueOHOoro mpenmera «buonorus», ompenenser 00s3aTeNbHOE TMPEAMETHOE
COJEp)KaHUE, €ro CTPYKTYpy, pacmpeleleHue 1o pas3ieiaM W TeMaMm,
PEKOMEHIYEMYIO IOCJIE0BATEILHOCTh M3YUYEHHsI y4eOHOTO Marepuaia ¢ y4éToMm
MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JIOTMKH 0Opa30BaTEIbLHOTO
MpoIIEcCca, BO3PACTHBIX OCOOCHHOCTEHN 00yYarOImMXCsl.

B nporpamme 1mo 6M0JI0THH TaKXKe YIUTHIBAIOTCS TPEOOBAHUS K TITAHUPYEMbBIM
JUYHOCTHBIM, METallPEAMETHBIM M TPEIMETHBIM pe3yidbTaTaM oOydeHus B
(GhopMUPOBAHUM OCHOBHBIX BHIOB yUeOHO-TTO3HABATEILHON JEATeIbHOCTH/yu4eOHbIX
JEUCTBUN 00yUYarOIIUXCS TI0 OCBOCHUIO COJIEPKAHUS OUOIOTHIECKOTO 00pa30oBaHUsI.

B nporpamme no Ouonoruun (10-11 kmaccel, 6a30BbIil ypOBEHb) peaM30BaH
NPUHIMI MPEEMCTBEHHOCTH B HW3YYEHUU OMOJIOTHM, Onarojaps 4yeMy B Hel
IPOCMATPUBAETCS HAMNpaBICHHOCTh Ha pPa3BUTHE 3HAHUN, CBSI3aHHBIX C
dbopMupoBaHUEM €CTECTBEHHO-HAYYHOI'O MUPOBO33pEHUS, LEHHOCTHBIX
OpUEHTALMNA JTMYHOCTH, SKOJIOTMUECKOTO MBILUICHUS, TPEICTABICHUNA O 3J0POBOM
oOpa3e XHM3HU U OEpeHbIM OTHOLUEHHMEM K OKpYXalolled NPUPOIHON cpene.
[ToaTomy Hapsmy ¢ M3ydeHHEM OOIIEOMOIOTUYECKUX TEOpHUH, a TaKKe 3HAHWHA O
CTPOEHHMH UBBIX CUCTEM Pa3HOr0 paHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOUINX B
HUX MPOLIECCOB B MPOTpaMMe MO OMOJIOTHUHU YJEJIEHO BHUMAaHHUE HCIOJb30BaHUIO
MOJTyYEHHBIX 3HAHUH B MOBCEAHEBHOW JKU3HM ISl PEIICHUS TPUKIAIHBIX 3a/1a4, B
TOM 4YHCIe: TPOPUIAKTHKY HACIEACTBEHHBIX 3a00JeBaHUI 4YellOBEKa, MEIUKO-
TeHETUYECKOTO KOHCYJbTUPOBAHUS, 00OCHOBaHUS IKOJIOTUYECKU
1€JIeCO00PAa3HOTO MOBEJCHUS B OKPYKAIOIIeH MPUPOAHON cpelie, aHaIu3a BIUSAHUS
XO3SIICTBEHHOM  JIEATENbHOCTH  YEJIOBEKa HAa COCTOSHUE MPUPOAHBIX U
UCKYCCTBEHHBIX PKOCHCTEM. Y CHJICHHE BHUMAaHUs K MPUKJIAJTHON HAIMPaBICHHOCTU
ydueOHoro mpeamera «buosiorus» MpoaAMKTOBAHO HEOOXOJUMOCTHIO OOECIeUeHUS
YCIIOBUH JJIsl PELIEHUs] OJJHOM M3 aKTyalbHBIX 3a/a4 IIKOJILHOTO OMOJIOrMYECKOTo



oOpa3oBaHMsI, KOTOpas mpeamnojaraer (opmupoBaHHe Yy  OO0y4arouIuxcs
CIIOCOOHOCTH aJanTHUPOBATHCS K H3MEHEHUSM JUHAMUYHO pPa3BUBAIOLIETOCS
COBPEMEHHOT'O MHPA.

buonorus Ha ypoBHE cpeHero 061iero o0pa3oBaHus 3aHUMAET BaXKHOE MECTO.
Ona obecrneunBaeT (GOPMHUPOBAHHUE Y OOYUAIONIUXCS MPEACTABICHUN O HAYYHOU
KapTHHE MHpa, pacmupseT u o0000maeT 3HaHUS O JKUBOM mpupone, e€
OTJIMYUTENbHBIX TPU3HAKAX - YPOBHEBOW OpraHU3alMi M 3BOJIOLHUH, CO31aET
YCIIOBHUS JIJIS: MO3HAHUS 3aKOHOB >KMBOU MPUPO/IbI, POpMUpOBaAHUS
(GyHKIIMOHATBFHOM TPAMOTHOCTH, HABBIKOB 3JI0POBOTO M 0€3011aCHOTO 00pa3a KU3HH,
HKOJIOTUYECKOTO MBIIIJICHUS, LIEHHOCTHOTO OTHOIIEHUS K JXKUBOM MNpUPOJE U
YEJIOBEKY.

Bonbiioe 3HaueHne OMOIOTHUS UMEET TAKXKE JUIsl PELLIEHUs] BOCIUTATEIbHBIX U
pa3BUBAIOIIMX  3a7ad  cpenHero  oOmiero  oOpa3oBaHMs,  COLMATU3ALUU
oOyuaronuxcs. M3yuenue Ounonorun o0ecreuyuBaeT yclOBUs sl (POPMUPOBAHUS
WHTEIJICKTYyalbHBIX, KOMMYHHUKAllMOHHBIX W  HMH(POPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJbTYphl, CIIOCOOCTBYET HMHTETPALUU OMOJOTMYECKUX 3HAHWM C
IPEJICTaBICHUSAMHU U3 IPYTUX yU€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKHU, XUMUU U
reorpaduu. Ha3BaHHble NOJOXKEHUS O MNpeJHA3HAUCHUU Y4E€OHOro MpeaMeTa
«buonorus» COCTaBWIM OCHOBY JJIA OIpPEAENICHHUs TOAXOJI0B K OTOOpYy U
CTPYKTYPHUPOBAHHUIO €r0 COJAEpX aHUSA, IMPEJACTABICHHOIO B Iporpamme Io
OMOJIOTHH.

Otb60p conepkanust yueOHoro mpenmera «buonorusi» Ha 0a30BOM ypOBHE
OCYHIECTBIEH € MO3UUMUU KyJIbTYpOCOOOPA3HOrO TMOAXO0/AA, B COOTBETCTBHM C
KOTOpPBIM O0Oydaromuecss JODKHBI OCBOUTH 3HAHHWS W yMEHHWs, 3HAYUMBbIC IS
dbopmupoBaHusi 0OOmIEH KYyJbTYphl, OINpEACTSAIONIME aJeKBaTHOE MOBEICHUE
YeJIOBEKa B OKPYXKAIOIICH MPUPOJHOU cpelie, BOCTPEOOBaHHBIE B TOBCEIHEBHOM
KU3HU U MPaKTUYeCKo aesrenbHOocTH. Ocoboe MecTo B 3TOM CHCTEME 3HaHHM
3aHMMAIOT 3JIEMEHTHI COJIEPKAHMS, KOTOPbIE CIIYX,aT OCHOBOM i (hOPMHUPOBAHUS
MPEACTABICHH O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
LHEHHOCTHBIX  OpPUEHTALMAX  JIMYHOCTH,  CIOCOOCTBYIOIIMX  T'yMaHH3alUU
OMOJIOrMYecKOro oOpa3oBaHMUsL.

CTpykTypupoBaHHe COJEp)KaHUsl Y4eOHOro Marepuaja B Mporpamme IIo
OMOJIOTMM OCYIIECTBIEHO C YYETOM MPUOPUTETHOIO 3HAYEHUs 3HaHUA 00
OTJIMYUTENBHBIX OCOOCHHOCTSIX KUBOW MPUPOBI, O €€ YPOBHEBON OpraHU3allUU U
3BOJIIOLIMU. B COOTBETCTBUU € 3TUM B CTPYKType yueOHoro npeamera «buomorus»
BBIJIETICHBI CIENYIOIINE coAepxKaTeNnbHble TuHUM: «buonorus kak Hayka. MeTo/sl
Hay4yHOro mno3HaHus», «Knerka kak Ouonoruyeckas cucrema», «OpraHu3m Kak
Ouonoruyeckas cucrema», «CuctemMa U MHOrooOpasue OpPraHMYECKOro MHUpay,
«DBOIOIUS KUBON MPUPOJB», « IKOCUCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.

[enr w3ydenus yuebHOro mnpeamera «buomorus» Ha 0a30BOM YpOBHE -



OBJIaJICHWE  OOYYAIOMMMUCS  3HAHUAMH O  CTPYKTYpHO-(YHKIIMOHATHHOM
OpraHu3allid KUBbIX CHUCTEM pa3HOTO paHra M MNpPUOOpPETEeHUE YMEHHUU
UCIIOJIb30BaTh 3TW 3HAHUS MJI TPAMOTHBIX JEHCTBUNA B OTHOIIEHUH OOBEKTOB
YKUBOM MIPUPOBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

JlocTikeHne nenu u3ydeHusi yueOHoro npeamera «buonorus» Ha 0a3oBoM
YPOBHE 00€CIIEUNBAETCS PEIICHUEM CIEAYIOIINX 331ay:

OCBOCHHME OOYYAIOIIMMHCS CHUCTEMbl 3HAHUM O OHOJOTMYECKUX TEOPHsIX,
YUEHHMSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3axX, MpaBujIaxX, CIyKallhuX OCHOBOU
Ui OPMHUPOBAHUSI MPEJCTABICHUI O €CTECTBEHHO-HAyYHOW KapTWHE MHpa, O
METOJIaX HAYYHOI'O MO3HaHWsS, CTPOCHUH, MHOT00Opa3uu U OCOOCHHOCTSIX >KMUBBIX
CUCTEM Pa3HOTO YPOBHS OpraHU3alluH, BBIJAIOIINXCS OTKPBITUSAX U COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHUe Yy OOYYalOIIUXCSl TMO3HABATENIbHBIX, HHTEIICKTYalIbHBIX U
TBOPYECKUX CHOCOOHOCTEM B MPOLECCE aHalu3a JAHHBIX O MYyTSIX pa3BUTUSA B
OMOJIOTMM HAy4YHBIX B3TJISJI0B, M€ U TMOJXOJIOB K HM3YUYECHHUIO >KUBBIX CHUCTEM
Pa3HOTO YpOBHS OpraHU3aluu;

CTaHOBJICHHE Yy oOydammuxcs oO0mel KylbTypbl, (QYHKIIMOHAIBHOU
I'PaMOTHOCTH, PA3BUTHE YMEHHUMN OOBSCHATH U OIEHUBATH SIBJICHUS OKPYXKAIOIIETO
MHUpa KUBOU MPUPOJIbl HA OCHOBAHUU 3HAHUU U ONBITA, MOJYYCHHBIX MTPU U3YUYECHUU
Omooruu;

dbopMmupoBaHre y OOYYalOIIMXCS YMEHHM WJUTIOCTPUPOBATh 3HAYCHUE
OMOJOTUYECKUX 3HAHUM B MPAKTHUECKOW JIEATEIbHOCTH 4YeJIOBEeKa, pPa3BUTHUU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTHUHI U arpoOUOTEXHOJIOTUH;

BOCIIUTAaHUE YOEKIEHHOCTH B BO3MOXKHOCTH TO3HAHUS YEJIOBEKOM >KUBOMU
MPUPOJIbI, HEOOXOIUMOCTH OEPEKHOTO OTHOIIECHUS K HEH, COOTIOICHUS] STUUECKUX
HOPM TPHU TIPOBEICHUN OMOJIOTHUECKUX UCCIIEOBaHUM;

OCO3HAHHWE I[EHHOCTH OWOJOTUYECKUX 3HAHUW JUIsl TIOBBIIMICHUS YPOBHS
AKOJIOTUYECKOHN KYIbTYpHbI, 1jis1 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUSI;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUM U YMEHUHN B MMOBCEIHEBHOM KU3HU IS
OLICHKH MOCJEACTBUN CBOEU AEATEIBHOCTH 110 OTHOLICHUIO K OKPYXKAIOIIEH Cpee,
COOCTBEHHOMY 3J0pOBBIO, OOOCHOBaHWUE U COOJO/IeHHEe Mep MNPOPUIAKTUKH
3a00JIeBaHUH.

B cucreme cpegnero obmiero obOpaszoBanus «buonorus», uzydaemas Ha
0a30BOM YpOBHE, SIBISETCS 00S3aTENIbHBIM YUE€OHBIM MPEAMETOM, BXOMISIIUM B
COCTaB MpeaMeTHOM o0nacTu « EcTecTBeHHO-HAyUYHBIE TIPEIMETHI.

Jlist uzydeHus: 6uosiornu Ha 6a30BOM YPOBHE CPETHEr0 O0Iero 00pa3oBaHus
otBoauTCs 68 yacoB: B 10 kiacce - 34 yaca (1 gac B Hepeno), B 11 kiacce - 34 gaca
(1 yac B HezeMIO).



COILEPKXAHUE OBYUYEHUASA

10 KJIACC

Tema 1. buosiorust kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHH C OOIIIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTUMHU €CTECTBEHHBIMH HayKamH, (pusiocoueil, STUKON, ICTETUKON U TPaBOM.
Ponb Guonoruu B hopmMupoBaHrH COBPEMEHHON HAay4yHOU KapTUHBI Mupa. Cuctema
OMOJOTHYECKHUX HayK.

Mertonbl MO3HaHUS KUBOU NPUPOABI (HAOIIOIEHUE, SKCIIEPUMEHT, OMKHCAHUE,
U3MepeHue, Kiaccudukanusa, MOACIUPOBAHUE, CTaTHCTHYecKas o0paboTka
JTAHHBIX ).

JleMmoHcTpanuun:

[Toptpetsr: Y. lapsun, I'. Mennens, H. K. Konsos, k. Yorcon nu @. Kpuk.

Tabnuubl 1 cxeMbl: «MeTo/ bl TO3HAHUS JKUBOU MIPUPOIBD.

JlaGopaTopHble 1 NpaKkTHYeCKHe padoThI:

[Ipaktuueckas padora No 1. «/cnosnb3oBaHuE pa3IMYHbIX METOAOB MPU
M3Y4EHUHU OMOJOTNYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3alMs.

Xusble cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus: ouosnoruu. Otaudne
KUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOIBI.

CgoiicTBa OMOCUCTEM M UX pasHOOOpa3ue. YPOBHU OpraHu3aliid OMOCUCTEM:
MOJICKYJISIPHBIN, KJIE€TOYHBIN, TKAHEBBINA, OPraHU3MEHHBIH, MOMYJIAIMOHHOBUIOBOM,
AKOCHUCTEMHBIN (OMOTE€OIIEHOTHYECKHUH ), OnOChEepHBIA.

JlemoHcTpanuu:

Tabnuubr u cxembl: «OCHOBHBIE MPU3HAKU JKU3HUY», « YPOBHU OpraHU3alUU
KUBOU MPUPOABD.

O6opynoBanue: mozaenb moJiekybl JIHK.

Tema 3. Xumnueckuii COCTaB U CTPOCHUE KJIETKH.

XUMHUUYECKUM COCTaB KIETKA. XUMHUYECKHE 3IJIEMEHTBL: MaKpPOJJIEMEHTHI,
MHUKpPO3JIEeMEeHThI. Boia 1 MuHepaibHbIE BElleCTBa.

OyHKIIMM BOJBI W MHMHEPAIbHBIX BemlecTB B kieTke. [lomnepkanue
OCMOTHUYECKOT0 OanaHca.

benku. CoctaB u cTpoeHue OeTKOB. AMHHOKHCIOTHI - MOHOMEDPHI OEIKOB.
HezaMeHnumble U 3aMEHHMbIE aMUHOKHUCIOTHl. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYypbl O€IKOBOW MOJEKyJbl (MepBUYHAS, BTOpUYHAs, TPETHUYHAS W
YeTBEPTUYHASI CTPYKTypa). XHUMHYECKHME CBoMcTBa OenkoB. buonornueckue
(GyHKIIMH OEIKOB.

depMeHTHI - Onoorndeckue katanu3atopbl. CTpoeHne ¢hepMeHTa: aKTUBHBIM
IEeHTp, cyoOcTtpatHas cnenududHocTh. Kodepmentsl. Burtammupl. OTiamyaus



(epMEHTOB OT HEOPTAHUYECKUX KaTaU3aTOPOB.

VYrieBoapl:  MOHOcCaxapusl (TJII0K03a, pru003a U Je30Kcupru003a),
aucaxapuibel  (caxaposa, JIaKTO3a) W IodMcaxapuabl (Kpaxmai, TJUKOTEH,
1eJuI0I103a). buonorndeckue GyHKIMH YTIIEBOIOB.

Jlumuner:  TpUrIMuepusl, Gochonunuabl, crepousl. ['napoduasHO
runpodoOHble  cBoiicTBa. buonornuyeckue ¢yHkmuu naunuaoB.  CpaBHEHHE
yIIEBOAOB, OCJIKOB U JIMIHUIOB KaK HCTOYHUKOB YHEPTHUU.

HykneunoBeie kucnotel: JIHK wu PHK. Hykneotuabsr - MOHOMEpHI
HyKJIenHOBBIX KUCIOT. Ctpoenue u ¢pyuknuu JJHK. Crpoenue u ¢pynxiun PHK.
Bunet PHK. AT®: crpoenue u pyHKIUN.

[Mutonorus - Hayka o kietke. Knetounast teopus - npumep B3aMMOIECHCTBUSA
uael u GakToB B HAYYHOM MO3HAHUHU. MeTOo/1bl U3yUEHUS KIETKH.

Krnetka kak nenoctHas xuBas cuctema. OO1IMe NPU3HAKU KIIETOK: 3aMKHYTast
HapykHasg MeMOpaHa, Mosekyinbl JIHK kak renerumdeckuil ammapar, cucTema
CUHTE3a OelKa.

Tunsl KkiIeTOK: dykapuoTHYecKas U mpokapuoTuueckas. OcoOeHHocTH
CTpOEHMsI TpoKapuoTuueckor kietku. Kierounas crenka Oakrepuil. CtpoeHue
DYKapUOTHYECKOW KIEeTKH. OCHOBHBIE OTIMYMS PACTUTEIBHOM, J>KUBOTHOU H
IrpUOHON KJIETKH.

[ToBEpXHOCTHBIE CTPYKTYpPBI KJIETOK - KJIETOYHAsl CTEHKA, TNIMKOKAJIUKC, UX
¢ynkuu. [lnazmarnyeckas memOpana, €€ cBoiicTBa U pyHkuuu. [{utonnazma u eé
opranounbl. OgHoMmemOpanHbie opraHouasl kieTku: JIIC, anmapat ['onbmxu,
IM30cOMbI.  [10lyaBTOHOMHBIE OpPraHOWIbl KJIETKH: MHUTOXOHIPHUH, IUIACTHJBIL.
[Ipoucxoxnenne MUTOXOHApUNW U miactud. Bunel mmactun. HememOpanzbie
OpraHOMJIbl KIJIETKH: pPHUOOCOMBI, KJIETOYHBIM LIEHTP, LEHTPUOJIA, PECHUYKH,
KryTUKU. OyHKIIMHA OPraHOMIOB KJIETKU. BKirroueHus.

Snpo - perynsaTopHbIM LEeHTp kieTku. CTpoeHue sjpa: siaepHas 00oJiouKa,
KapHoIUIa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpancnopT BEMIECTB B KIETKE.

JlemoHcTpanuu:

IToptpetsi: A. JleBenryk, P. I'yk, T. llIBann, M. Illneiinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yuikunc, P. ®@panknun, K. M. bap.

Hunarpammel:  «PacripeneneHne XuMUYECKUX 3JIEMEHTOB B HEKUBOM
npupoze», «Pacrpenenenne XuMUYECKUX 3JIEMEHTOB B dKUBOW MPUPOAEY.

Tabmumsr u cxembl: «llepuonnueckass TabnHlla XUMHUYECKUX DJIEMEHTOBY,
«CTpoeHne MOJIeKyIbl Bob», «buocunres 6enka», «CTpoeHne MOTEKYJIIbI OeKay,
«Ctpoenue depmentan, «HykmennoBsie kucinotel. JJHK», «CtpoeHrue MoeKybl
AT®», «CTtpoeHHE 2YKAPUOTHUECKON KIETKH», «CTPOCHUE JKMUBOTHOM KIIETKH,
«CTpoeHue pacTUTENbHOW KIETKW», «CTpOeHHE MPOKAPUOTUYECKON KIIETKNY,
«CtpoeHue saqipa KIETKN», «YTIeBOAbD, «JIUmuabh».



O6opynoBaHue: CBETOBOM MHUKPOCKOI, OOOpyAOBaHUE Jsi MPOBEIACHHUS
HAOJIOICHUM, W3MEpPEHUN, SKCIEPUMEHTOB, MHUKPOMpENapaThl PACTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIIbHBIX KIETOK.

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

Jlabopatopuass padora Ne 1. «lM3ydeHue KaTaIMTUYECKOW aKTHBHOCTH
¢dbepMeHTOB (Ha IPUMEPE aMIUTIa3hbl WU KaTajasbl)y.

JlabopatopHass pabora Ne 2. «M3ydeHue CTpOEHHS KIETOK PACTCHUI,
KUBOTHBIX W OaKTepUil IMOJ MUKPOCKOIIOM Ha TOTOBBIX MHKpOIpernapaTax M HMx
ONKCAHUE.

Tema 4. ’KusHenesTeIbHOCTb KJIETKH.

OOMeH BemecTB, Wi METa0O0IM3M. ACCUMUIIAINS (TIJIACTUIECKUN OOMEH) |
JTUCCUMUJIIAIUS  (PHEpreTUYecKuid OOMEH) - JIB€ CTOPOHBI €JIMHOIrO IpoIlecca
MeTabonu3ma. Poilb 3aKOHOB COXpaHEHHs BEIIECTB M DHEPIrUM B MOHUMAHHUH
MeTaboJIn3Ma.

Tunel oOMeHa BewecTB: aBTOTPOPHBIN U reTepoTpodHblid. Ponbs hepMeHTOB B
oOMeHe BEIIECTB U MPEBPAIICHUN YHEPTHH B KIIETKE.

®orocunre3. CperoBas M TeMmHOBasg (a3pl QorocuHre3a. Peaknuu
¢porocunreza. dPpPexkTuBHOCTH HoTOCHMHTE3a. 3HAUCHUE (POTOCHHTE3A AJISl JKU3HU
Ha 3emuie. Biustnue ycnoBuid cpefpl Ha (POTOCMHTE3 M CHOCOOBI MOBBIIICHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTCHUI.

XeMOoCHHTEe3. XEMOCUHTE3UpYIOIINe OakTepuu. 3HaYeHUE XEMOCUHTE3a s
KU3HU Ha 3eMIie.

DHepreTuueckuif oOMeH B KieTke. PacriernsieHue BemecTB, BBIACICHUE U
aKKyMYJMPOBAaHHE YHEPTUH B KJIETKE. JTallbl SHEpreThueckoro ooMena. I'nukosnus.
bpoxxenne u ero Buubl. KuciopoaHoe oOKucCI€HUE, WIH KJIETOYHOE JbIXaHHE.

OxkucnurenpbHOE dbochopunupoBanue. P heKkTUBHOCTD
AHEPIreTUICCKOro OOMEHa.

Peaknuu MatpuyHoro cuHTe3a. ['eHermyeckas wuHpopmauus u JIHK.
Peanuzanus renernueckod uHoOpManuu B KieTKe. ['€eHEeTHYeCKHMi KOJ M €ero
cBoiictBa. Tpanckpuniusa - matpuunbiii cunte3 PHK. Tpancnsuusa - 6uocunres
Oenka. Otambel TpaHcasiuu. KoaupoBanue amMuHOKHCIOT. Pons pubocom B
OounocuHTe3e OenKa.

Heknerounsie popmbl xku3Hu - BUpychl. Mctopust otkpsiTus Bupycos (/. W.
NBanoBckuit). OcoOEHHOCTH CTPOEHHUS U JKU3HEHHOTO LHKJIA BHUPYCOB.
bakrepnodaru. bonesHu pacTeHui, >KUBOTHBIX U YEJOBEKa, BBHI3IBAEMBIC
Bupycamu. Bupyc nmmynoaedunuta genoseka (BUY) - Bo3oyautens CIT/]a.
OOGpaTHas TpaHCKPUIIUs, peBepTas3a u unrerpasa. [Ipodunaktuka
pacnpocTpaHEeHUsl BUPYCHBIX 3a00JIEBAHMIA.

JdeMoHcTpanuu:

IToptpetsl: H. K. Konb1ios, JI. . UBanoBckuii, K. A. Tumupsizes.



Tabmuubr u cxembl: «Tunbel nutanusy, «Metabomuzm», «MUTOXOHIPHUSY,
«JHepreTuueckuit oOMen», «Ximopomnacty, «®Dorocuntes», «Crpoenue JJHK»,
«Ctpoenue u QyHKIMOHUpPOBaHUE TeHa», «CuHTe3 Oenkay, «['eHeTnueckuit Ko,
«Bupyco», «bakrepuodarny, «CtpoeHue M >ku3HeHHBI Uk Bupyca CIIM/la,
Oakrepuodaray, «Pemmxkarus JTHK.

ObopynoBanue: monaenu-ammaukanuu «Yasoenune JHK u tpanckpummmsy,
«buocuntes 6enkay, «CTpoeHue KIeTKu», Mojenb cTpykTypsl JTHK.

Tema 5. PazMHokKeHMe 1 MHIUBHUAYAJbHOE Pa3BUTHE OPraHU3MOB.

Krerounplii UK, WIM KW3HCHHBIA WK KiIeTku. MHTepdaza m MHTO3.
[Ipomeccrl, mportekatonue B wHTEepdaze. Permnmukamus - peakiys MaTpUYHOTO
cunteza JIHK. Crpoenne xpomocoMm. XpOMOCOMHBIA Ha0Op - KapUOTHII.
JIMTUIONIHBIM M TaluvIOWJHBIM ~ XPOMOCOMHBIE  HAOOpBL.  XPOMATHUIBI.
[{utonorndyeckne OCHOBBI Pa3MHOKEHHMSI W  WHIWBHUAYaJbHOIO  Pa3BUTHUS
OpPTraHU3MOB.

Jenenne knetku - muto3. Cragum muto3a. Ilpoueccel, mpoucxomsiine Ha
Pa3HBIX CTAIUSIX MUTO3a. BUOJOTHYECKUI CMBICT MUTO3A.

[Iporpammupyemasi rubenb KISTKH - aroITo3.

@dopMbI pa3MHOKEHHUSI OPTraHU3MOB: Oecrojioe U mosioBoe. Bunabl Gecrosioro
Pa3MHOXKEHUA: JICJICHUE HAIBOE, TOYKOBAHUE OJTHO- U MHOTOKJIETOYHBIX,
CIOpooOpa3oBaHUe, BEreTaTUBHOE pa3MHOXEHUE. VICKyCCTBEHHOE KJIOHUPOBAaHUE
OPTraHU3MOB, €0 3HAYEHUE [T CEJICKIIUU.

[TonoBoe pa3MHOKEHHUE, €70 OTIUYHS OT OECIIOJIOTO.

Meito3. Cragum meniosa. [Iporeccel, NpouCXOIAIINE HA CTAOAHUSIX MENo3a.
[ToBenenne xpomocom B menose. Kpoccunroep. buosormyeckuii CMbICI U
3HAYEHUE MEW03a.

["ameTorenes - mpoiiecc 00pa3oBaHUsI TOJIOBBIX KJIETOK Y )KUBOTHBIX. [1os10BEIC
KeJIe3bl: CEMCHHHUKH U SUUHUKH. OOpa3oBaHUE U PA3BUTHE TTOJIOBBIX KJIETOK - FaMET
(cnepmarto3ou/l, IUIEKIIETKA) - CliepMaToreHe3 U oBorene3. OcCoOOEHHOCTH CTPOCHUS
SULEKIETOK U criepMaTto3onioB. Omnoaorsopenue. [laprenorenes.

NunuBunyanbHoe pa3Butue (OHTOTEHE3). OMOpPHOHAIBLHOE  Pa3BUTHE
(amOpuorenes). DTamnbl YMOPUOHATIBLHOTO Pa3BUTHS y TMO3BOHOYHBIX KUBOTHBIX:
npoOsieHne, racTpyisius, opraHorene3. lloctomOpuonanbHOe paszBuTHE. THITBI
MOCTAMOPUOHAIBHOTO Pa3BUTHUSL: TIPsAMOEe, HempsiMoe (JIuYuHO4YHOE). BrusHue
cpedbl Ha pa3BUTHE OPraHU3MOB, (haKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOXKIACHHBIC
YPOACTBA.

Poct u pa3Butue pacteHuil. OHTOreHE3 IBETKOBOI'O PACTEHHUS: CTPOEHUE
CEMEHU, CTAINU PA3BUTHSL.

JdeMoHcTpanuu:

Tabmuubr U cxembl: «POpMBbI Pa3MHOKEHHSI OpPraHU3MOBY», «JIBoitHOE
OIUIOJJIOTBOPEHUE y [IBETKOBBIX pacTeHHil», «BereratTuBHOE pa3MHOKEHHE



pacteHui», «Jlenenue kinetkn Oaktepuit», «CTpOEHUE TMOJOBBIX KIETOKY,
«Ctpoenue xpomocombl», «Knerounbsii nukm», «Pemmukanus JTHK», «Mutos»,
«Meino3y», «lIpsMoe u HEmpsiMOe pa3BUTHEY, «I'aMETOTEHE3 Y MIIEKONMUTAIOMINX U
yenoBekay, «OCHOBHBIE CTaIMM OHTOTEHE3a.

O6opynoBanue: MHKPOCKOII, MUKpoIpenapatsl «CriepMaTo30uabl
MJICKOITUTAIOWIETOY, «SMIEKIeTKa MIICKONUTAOEro», «KapruoKnHE3 B KIIETKAX
KOpEIIKA JIyKay, MarHUTHAsi MOJIEb-ainkanus «/lemenne kierku», mogens JJHK,
MOjieNIb MeTadazHOil XPOMOCOMBI.

JlaGopaTopHble M IpaKkTUYeCKUEe padoThI:

Jlaboparopnass pabora Ne 3. «HaOmromeHne MuUTO3a B KJIETKaX KOHYHMKA
KOPEIIIKA JIyKa Ha TOTOBBIX MUKPOIIPENApATAX).

Jlabopatopnass pab6ora Ne 4. «M3yueHue CTpoeHHsS TOJIOBBIX KJIETOK Ha
FOTOBBIX MUKPOIIPENAPATAX).

Tema 6. HacsieACTBEHHOCTh M1 U3BMEHYHUBOCTH OPraHU3MOB.

[Ipenmert u 3agaum renetuku. Mictopust pa3BuThs FeHETUKH. POIb IUTON0OTHY U
AMOPHOJIOTUY B CTAHOBJICHUHU I'€HETUKH. BKI1a/l pOCCUNCKUX U 3apyOEKHBIX YUEHBIX
B pa3BUTHE TE€HETUKU. Metonsl TE€HETUKU (TMOPUIOTOTUUECKUH,
UUTOT€HETUYECKUI, MOJIEKYJISIPHO-TEeHETHUECKU). (OCHOBHBIE T€HETUYECKUE
NOHATUA. [ 'eHeTHYEeCKass CUMBOJIMKA, UCTIOJIb3yEMasi B CXEMaX CKPEUIMBAHUMN.

3aKOHOMEPHOCTH HACJIEAOBAaHMS NMPU3HAKOB, YCTaHOBIICHHbIE I'. Menaenem.
MonorubpunHoe ckpeumBaHue. 3aKOH €AUHO-00pa3usi THOPUIOB TEPBOTO
nokojeHus. [IpaBuno JOMUHUPOBaHUS. 3aKOH paclIeIIeHUs TpU3HaKoB. [ unoresa
YUCTOTHI raMeT. [1oHOe 1 HeMoJIHOE TOMUHUPOBAHUE.

JlurubpuaHOE CKpelllMBaHue. 3aKOH HE3aBUCUMOT'0 HACIEJOBAHUS PU3HAKOB.
[utoreneTnueckue OCHOBBI JUTHOPUAHOTO CKpEUIMBaHUS. AHaIU3UpPYIOIIee
cKpemuBanue. Mcnob30BaHre aHAUTM3UPYIOLIEr0 CKPEIUBAHUS I OIPEICIICHUS
Te€HOTHUIIa OCOOHU.

CuernieHHOe HacieaoBaHue npu3HakoB. Padbora T. Moprana mno ClerjiecHHOMY
HACJIEIOBAaHNIO T'eHOB. HapyIieHnne cuerieHus reHOB B PE3YJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHasl TEOPHS HACIIEICTBEHHOCTH. | €HeTUUeCKHE KapTHhl.

I'eneTnka mona. XpoMOCOMHOE OMpenesieHHe Moya. AyTOCOMBI M TOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHble W TeTeporameTHble OpraHu3mbl. HacnemoBanue
MPU3HAKOB, CLETJIEHHBIX C MOJIOM.

N3menunBOCTh. BHbl N3MEHYMBOCTHU: HEHACIICICTBEHHAS! U HACJICICTBEHHAS.
Posb  cpegpl B HEHACHEICTBEHHOM  M3MEHUMBOCTH.  XapaKTEPUCTHKA
MOAN(UKAIIMOHHON M3MEHYMBOCTH. BapuanioHHbIN sl M BapualiMoOHHAsT KPUBas.
Hopma peakiuu npusnaka. KonnuecTBEHHBbIE M KAaYECTBEHHBIE MPU3HAKU U HX
HOpMa peakiuu. CBoMcTBa MOAUGDUKAIIMOHHON U3MEHYUBOCTH.

HacnencrBennas, wiM TIeHOTUIIMYECKas, H3MEHYMBOCTh. KoMOWHaTHBHas
U3MEHYMBOCTh. Mel03 M TOJOBOM TIpoIlecC - OCHOBA KOMOWHATHUBHOMN



M3MEHYMBOCTH. MyTanroHHass U3MEHYNBOCTh. Kitaccudukarus MmyTariii: TeHHBIE,
XpPOMOCOMHBIE, TeHOMHBIE. YacToTa U NMpuyuHbl MyTanuii. MyTtareHHbie (hakTOpHbI.
3aKOH rOMOJIOTMYECKUX PSAIOB B HaclieIcTBEHHOM n3mMenunBoctu H. Y. BaBuiosa.

BresinepHas HaclieICTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka uenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJIbI TEHETHUKH
YyeJIOBeKa: T'eHEAIOTNUCCKUi, OJIM3HEI[OBBIN, IIUTOTCHETHICCKUM, OMOXUMHUYCCKHIA,
MOJIEKYISIPHO-TEHETUUECKUM. CoBpemeHHOE ONIPENICIICHHE r€HOTHUINA!
MOJIHOTEHOMHOE CEKBEHHPOBAHHME, T€HOTUIIMPOBAHUE, B TOM YHUCJIE C MOMOUIBIO
ITI1P-ananu3a. HaciemcTBeHHBIC 3a00IeBaHUS YEIIOBEKA: TCHHBIC 00JIe3HH, 00JIC3HI
C  HACJEICTBEHHOM  MPEApacrojoKeHHOCThIO,  XpPOMOCOMHBIE  OOJIE3HH.
ComaTtnueckue u reHepaTuBHbie MyTauuu. CTBOJIOBbIE KJIETKU. [IpUHIMIIBI
310pOBOro 00pasa *U3HU, TUATHOCTUKHU, MPOGUIAKTUKHN U JICUCHUS TeHETHUYECKUX
Oone3Heil. MenuKo-TeHETHYeCKOe KOHCYJIbTUPOBAaHUE. 3HAUYCHHE MEIUIIMHCKOM
TE€HETUKH B MPEJOTBPAIICHUHU U JICYCHUY T€HETUYECKUX 3a00JIeBaHUN YeTIOBEKa.

JeMoHcTpanumn:

[Toptpetsi: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmuiubl ¥ CXEMBI: «MoHorHOpUAHOE CKPELTUBAHUE U €r0
[IUTOTEHETUYECKasE OCHOBa», «3aKOH pACIICIUICHUS U €ro IUTOTeHETHYeCKas
OCHOBa», «3aKOH  YHCTOTBl  ramer», «JuruOpugHoe  CKpellrBaHUEY,
«lluTonmornyecknue  OCHOBBI  JUTHOPUAHOTO  CKpeIIMBaHHs»,  «Meio3y,
«B3anmoaenucTBUE  aJUIENbHBIX T'€HOB», «l eHeTndeckue KapThl paCTEHUN,
KUBOTHBIX M YeJioBeKka», «l'eHeTuka moja», «3aKOHOMEPHOCTH HACJIEIOBAHMUS,
CUEIJIGHHOr0 C Tojiom», «Kapuotumbl uYenoBeKa U KUBOTHBIX», «Bumsl
M3MEHUYUBOCTHY, «MoaudukainmonHas H3MEHUYMBOCThHY», «HacnemoBaHue pesyc-
dakTopay, «I'eHeTruka rpymni KpoBu», « MyTallmoHHas U3MEHUYHUBOCTDY.

O6opynoBanue: MoJeTu-anIuIMKauu «MOHOTHOPUTHOE —CKpEIIMBAHUE,
«Henonmnoe nomuHupoBanue», «JuruOpuanoe ckpemmBanuey, «llepekpéct
XPOMOCOM», MUKPOCKOII ¥ MUKpoIipemnapart «J{po3zoduia» (Hopma, MmyTanuu GopmMbl
KPBUIbEB M OKPACKH Tela), repobapuii «['opox moceBHOM».

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

Jlabopatopuas pabora Ne 5. «/3ydeHue pe3ynbTaTOB MOHOTHOPHUIHOTO H
JTUTHOPUIHOTO CKPEITUBAHUS y IP030(HIIBI HA TOTOBBIX MUKPOTIpENapaTaxy.

JlaGoparopnas padota Ne 6. «3yueHue moauduKarmOHHON WU3MEHUYHUBOCTH,
MIOCTPOCHUE BAPUALMOHHOTO PSJla U BApUALIMOHHOM KPUBO».

Jlabopatopnast pabora Ne 7. «AHanu3 MyTaruii y apo30(puibl Ha TOTOBBIX
MUKpOIIpenaparaxy.

[TpakTudeckas padora Ne 2. «CocTaBieHHE U aHAJIN3 POJIOCIOBHBIX
YEIOBEKAY.

Tema 7. Cenekuiusi opranu3mMoB. OCHOBBI OMOTE€XHOJIOTHH.



Cenekuysi KaKk Hayka M MpOIECC. 3apOKIECHUE CEJICKUIUU U JOMECTUKAIIUSI.
VYyenue H. 1. BaBuiioBa o 1ieHTpax MpOUCXOXKICHUS U MHOTOO0Opa3us KyJbTYpPHbIX
pactenuil. LIeHTpbl MPOUCX0KICHNS JOMAIIHUX KUBOTHBIX. COpT, MOpOJa, IITaMM.

CoBpeMeHHbIE METO/IbI CeJIeKIIMU. MaccoBbli U MHIUBUIYAJIbHBIA OTOOPHI B
CEJIEKIMU pacTeHUH M KUBOTHbIX. OneHka 3KcTepbepa. BIM3KOpOACTBEHHOE
cKpeluBanue - UHOpuauHr. Yucras nuHug. CKpenMBaHWE 4YHUCTHIX JIMHHM.
I'ereposuc, wnu rubpuanas cuia. HepojcTBeHHOE CKpelMBaHUE - ayTOPHUIAMHT.
Otpanénnas rubpuanszanus u e€ ycnexu. VMICKyCCTBeHHbI MyTareHes3 u moJiyueHue
MOJIUIIIONIOB. JIOCTHKEHUS CENEKIIUH PACTEHU, > KUBOTHBIX U MUKPOOPTaHU3MOB.

buotexHonmorusi kak oTpaciib MpPOU3BOACTBA. ['eHHass WHXXEHEpus. DTalbl
co3nanusa pexkomOunantHot JIHK wu Tpancrennsix opranumsmoB. Kierounas
uHxeHepus. Knetounsle KyabTypbl. MUKpPOKIOHAIBHOE PAa3MHOXKEHHUE PACTCHUIA.
KiioHnpoBanne BBICOKONPOAYKTUBHBIX  CEJIbCKOXO3AMCTBEHHBIX OpPraHU3MOB.
Dkosiornueckue u aTuaeckue mpoodseMsl. 'MO - reHeTHuecKr MOIU(DULIIUPOBAHHBIE
OpPTraHU3MBI.

JlemoHCcTpanuu:

[Toptpetsi: H. 1. Baunos, . B. Muuypun, I'. JI. Kapneuenko, M. O@.
HBaHOB.

Tabmupl 1 cxembl: kapta «lIeHTphl NPOUCXOKIACHUS U MHOTO00paszus
KYJBTYPHBIX pacTeHuit», «l[lopoasl JOMalIHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pactenmity, «Otnanéunas rudpuan3anusy, «Padoter akagemuka M. ®. BanoBay,
«Ilomunnounus», «OOBEKTHl OuoTexHosorum», «Kierounsle KyJabTyphl W
KJIOHHpOBaHUE», «KOHCTpyrnpoBaHHe U EPEHOC T€HOB, XPOMOCOM.

O6opynoBaHKe: MYJISIKY TJI0J0B U KOPHEIIOAOB JUKUX (POPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUS.

JlaGopaTopHble 1 NpaKkTUYeCKHe padoThI:

Okckypeust «OCHOBHBIE METOJbI U JOCTHKEHHUS CEJIEKIUH PACTCHUH U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHILIHNIO, IJIEMEHHYIO bepmy,
COPTOMCHBITATENLHBI  Yy4acTOK, B TEIUIMYHOE XO3SMCTBO, JabOpaTOpHIO
arpOyHUBEPCHUTETA WM HAYYHOTO [IEHTPA)».

11 KJIIACC

Tema 1. DBoJIIOIIHOHHAS OHOJIOTHSL.

[Ipennochulki BO3HUKHOBEHUS HBOJIOIMOHHOW TEOPUU. OBOJIIOLMOHHAS
Teopust U €€ MecTo B OHoJoruu. BinsHue 3BOJIOLMOHHON TEOPUU Ha pa3BUTHE
OMOJIOTHY U APYTHX HAYK.

CBugerenscTBa HBOMIOUMH. [laT€OHTONIOTMYECKHE: TOCIEA0BATEILHOCTD
MOSIBJICHUSI BUJOB B MaJCOHTOJOTMYECKON JIETOMUCH, TEPEeXOJHbIE (POPMBL.
buoreorpadguueckue: cxoacTBo U paznuure ¢payH u (Gaop MaTEPUKOB U OCTPOBOB.



DOMOpHOIOTHYECKHE: CXOACTBA M pa3iuuusi 3MOPHOHOB pa3HBIX BHJIOB
NO3BOHOYHBIX. (CpaBHUTEIBHO-aHATOMUYECKHE: T'OMOJIOTUYHBIEC, AHAJOTHUYHBIE,
pYJUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYIIpHO-OMOXUMUYECKUE: CXOACTBO
MEXAHU3MOB HACJIEJACTBEHHOCTH M OCHOBHBIX METa0OIMYECKUX IyTeH y BCeX
OpraHU3MOB.

OpomononHas teopusi Y. JlapBuna. Ilpeanochulku BO3HUKHOBEHUS
JapBUHK3Ma. JIBWXKYIIME CWJIBI SBOJIONMM BHIOB 1o JlapBuHy (M30BITOUHOE
pPa3MHOKEHUE NPU OrPAHUUYEHHOCTU PECYpPCOB, HEONPEAENIEHHAs N3MEHUYHMBOCTD,
O0opr0a 3a CyIecTBOBaHNE, €CTECTBEHHBIA OTOOD).

Cunrernueckas teopus 3Boonuu (CTD) u €€ OCHOBHBIE MOJIOKEHHUS.

MukposBomonus. [lonynsuus kak eAMHUIA BUAA U 3BOJIIOLIHMH.

JBmxymue cuiibl ((pakToOpbl) IBOJIOLMK BUIOB B Ipupoae. MyTallMOHHBINA
npouecc U KOMOMHATHBHAsg W3MEHUYUBOCTH. llomynsiiMoHHBIE BOJHBI U Apeid
reHoB. M301us 1 MUTpanus.

EctecTBeHHBII 0TOOp - HampaBisironmii  (aktop 3BoonuH. DOpMBI
€CTECTBEHHOT'0 0TOOpa.

[IprcnocoOaeHHOCT, OpPraHu3MOB Kak pe3ysbTaT 3Bojtouuu. I[Ipumepst
IPUCTIOCOOJIEHUH y OpraHu3MoB. ApoMopd03bl U UAMO-aAANTALUH.

Bun wu BupooOpazoBanue. Kpurepunm Bupa. OcHOBHbIE  (POpPMBI
BH1000pa30BaHUs: reorpaduueckoe, IKOJI0THIECKOE.

Makponssosrorusi. @OopMbl 3BOJIIOLINHN: (unernyeckas, IMBEPreHTHa,
KOHBEpreHTHasi, napajienbHas. HeoOpaTtuMocTs 3BoIOLUY.

[IpoucxoxaeHne OT HecleuuanTu3upoBaHHbIX MpeakoB. [Iporpeccupyromas
cnenuanu3anvsa. AJanTUBHAs pagualus.

JemoHcTpanuu:

[Toptpetst: K. JIunnen, K. b. Jlamapk, Y. Japsun, B. O. KoBanesckuii, K. M.
bap, 3. I'ekkensb, ®. Mrosuiep, A. H. Ceep1ios.

Tabnuupl n cxeMbl: «Pa3BUTHE OPraHMYECKOr0 MHUpa Ha 3emiie», «3apoIbIIIH

MO3BOHOUYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOppOBI  3a
cyiecTBoBanue», «EctecTBeHHBI 0TOOpY», «MHOTrOOOpasue COpPTOB pacTEHUI,
«MHuoroob6pasue IIOpOJ YKUBOTHBIX», «ITormynsauumy, «MyTaunoHHas

U3MEHUYHMBOCTHY, «Apomopdo3by, «amoamantamum», «OOmmas aereHepanusy,
«/IBmkymue cwibl 3BoMonun», «Kapra-cxema wapmpyra mnyremectBus Y.
HapBuna», «bopsba 3a cyimectBoBaHue», «IIpucrnoco0IeHHOCTh OPTraHU3MOBY,
«I"eorpaduueckoe BU1000pa30BaHNE», « IKOJIOTHIECKOE BUIO00PA30BAHUEY.

O6opynoBanue: KOJUICKIIMS HACEKOMBIX C PAa3IUYHBIMU THUIIAMHU OKPACKH,
Ha0oOp IUIOAOB M CeMsiH, KoJulekuus «lIpumepsl 3alMTHBIX MPHUCIIOCOOJICHUHN Y
KUBOTHBIX», MOJieNIb «OCHOBHBIE HAIPABIICHUS SBOJIONHUNY», O0BEMHAS MOJEIb
«CTtpoeHnue roJIoBHOT0 MO3ra MO3BOHOYHBIX).

buoreorpaduueckas kapra wwupa, KoyieKnus «@DOpMBI COXPaHHOCTH



HMCKOMAEMbIX KUBOTHBIX U pacTeHui», Mojaenb anmukanus «llepekpéct
XpPOMOCOM», BIIaKHbIE IpenapaTsl «Pa3zBuTue HaceKOMOro», «Pazpurtue marymkm,
MUKponpenapar «/pozoduna» (Hopma, MyTanuu GOpMbI KPbLIBEB U OKPACKH TETIA).

JlabopaTopHble U NpaKTHYECKHE PAdOThI:

Jlabopatopuass padota Ne 1. «CpaBHeHHE BUIOB MO MOP(}OIOTHIECKOMY
KPUTEPUIO».

JlabopatopHas pabota Ne 2. «Onucanue npucrnocoOJIEHHOCTH OpraHu3Ma U €€
OTHOCHUTEIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHUE U Pa3BUTHE KU3HU Ha 3emuie.

JloHaydHble TPEICTABICHUS O 3apOXKJICHUM >KU3HU. HaydHble TUIOTE3BI
BO3BHUKHOBEHHUS JKM3HU Ha 3emiie: aOMOreHe3 W MaHchepMmus. XHUMHUYECKas
ABOJIONMSA. AOUOTEHHBI CHUHTE3 OPraHWYECKUX BEIIECTB W3 HEOPTraHMYECKHUX.
DKCIEPUMEHTAIBHOE MOATBEPKICHUE XUMUYECKOW 3BOOIMU. HayanbHbIe 3Tambl
ounonornyeckor 3pomonuu. ['mnoreza PHK-mupa. @opmupoBanne mMeMOpaHHBIX
CTPYKTYp ¥ BO3HUKHOBEHHME MPOTOKJIECTKU. llepBble KIETKM W HMX DBOJIOIHUSA.
®opMHUPOBAHUE OCHOBHBIX T'PYIIT AKUBBIX OPTraHU3MOB.

PazButne xu3Hu Ha 3emiie 1o 3pam U nepuonam. Kartapxeil. Apxelickasd u
nporepo3oiickass 3pbl. [lanmeo3oiickas spa u e€ mnepuojabl: KeMOPUUCKHIA,
OpPIOBUKCKHUH, CUITYPUUCKUN, NIEBOHCKUN, KAMEHHOYTOJIbHBIN, IEPMCKUM.

Me3o30iickas 3pa 1 €€ Nepruoabl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

Kaiino3olickas spa u €€ nepuosl: 11aJI€OTCHOBBIN, HEOTCHOBBIN,
AHTPOIIOTECHOBBIM.

XapakTepucTuKa KjiIMMaTa M TeoJOorHYecKux MporeccoB. OCHOBHbBIC ATallbl
ABOJIIOIIMM PACTUTENIBHOTO M KHUBOTHOTO MHpa. ApomMopdo3bl y pacTeHuil u
KUBOTHBIX. [losiBNIEeHHE, paclBET U BEIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

CucrteMa OpraHMYecKOro MHupa Kak OTpakeHue -HBOJOLUU. OCHOBHBIE
CUCTEMAaTUYECKHE TPYNHIbI OPraHU3MOB.

OBourronys 4enoBeKka. AHTPONOJIOTHS Kak Hayka. PazBuTtue npencraBiaeHui o
MIPOUCXOXKJICHUHN ueloBeka. MeToabpl u3yudeHusi aHTpororeHeza. CxojacTBa u
pa3INuus 4eJI0BEKa U KUBOTHBIX. CHCTEMaTHYECKOE MOJI0KEHUE YEIIOBEKA.

JIBrokymue cuibl (hakTopsl) aHTpornorenesa. HacnencTBeHHass ”3BMEHYUBOCTh
U ecTeCTBeHHBIM 0TOOp. OOIecTBeHHBIH 00pa3 >KU3HU, W3TOTOBJIICHHE OPYAHMA
Tpy/Jia, MBILIJICHUE, PEYb.

OCHOBHBIE CTauX W BETBU IBOJIOIMU YEJIOBEKA: aBCTPAJIONUTEKH, HemoBek
yMenblid, YenoBek nOpsaMoxodsamuii, YenoBeK HeEaHIEPTAIbCKUM, YesoBek
pasymHbIii. Haxonku HMCKOMaeMbIX OCTAaTKOB, BPEMsl CYIIIECTBOBaHHS, 00JIACTh
pacnpocTpaHeHus, 00bEM TOJOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUs.

UYenopedeckue packl. OCHOBHBIEC OOJIBIITUE PACHI: €BpOTCOUTHAS
(eBpaswmiickas),  Herpo-aBCTpajioujHass  (dKBaTOpHalbHas),  MOHIOJIOW IHAS
(a3uarcko-amepukaHckas).  UepThl ~ MPUCHOCOOJICHHOCTH  MpeICTaBUTEICH



YEJIOBEUECKHX pac K YCJIOBHUSIM CYIIECTBOBaHUSA. EJMHCTBO 4YEIOBEYECKHUX pac.
Kputuka pacusma.

JdeMoHcTpanuu:

[Toptpets: ®@. Penu, JI. Ilacrep, A. 1. Onapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmuiel u cxembl: «Bo3aukHoBeHme COJHEYHOM CHUCTEMBI», «Pa3BuTHe
OpraHnyeckoro Mupa», «PacturenbHas  KieTka», <« KHBOTHas  KIETKay,
«IIpokapuoTnueckass kierka», «COBpEMEHHas CHUCTEMa OpPraHUYECKOTrO MHpPay,
«CpaBHEHHE aHATOMUYECKUX YEepPT CTPOCHHS 4YEJIOBEKa W UEJIOBEKOOOPA3HBIX
00e3psiH», «OCHOBHBIE MECTa MAJIEOHTOJIOTMYECKMX  HAXOJOK  IIPEJIKOB
COBPEMEHHOTO 4YeJIoBeKa», «JlpeBHeumme moan», «JpeBHue moam», «llepsbie
COBPEMEHHBIE JIIOIN», «HeI0BEeYECKHE Pachy.

ObopynoBanue:  myisku «I[Ipoucxoxnaenue yenoBekay (OIOCTHI
aBCTPAJIONUTEKA, MHUTEKAHTPOIAd, HEAHJAEPTAJIbla, KPOMAaHbOHIA), CIIETIKH WU
M300paKEeHHs] KaMEHHBIX OpYIUH MEPBOOBITHOIO YENOBEKA (KaMHHU-YOMIMEPHI,
pybuna, ckpebna), TreoxpoHojoruyeckas Tabnuua, Koyekuus —«Dopmbl
COXPaHHOCTH MCKOMAEMBIX )KUBOTHBIX U PACTEHUI».

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

[Ipaktuueckas padora Ne 1. «M3ydeHue MCKOMAEMBbIX OCTATKOB PACTEHHHA U
KUBOTHBIX B KOJUICKILIUSX).

DKCcKypcusi «IBOJIOLUS OpPraHMYECKOro MHUpa Ha 3emiie» (B €CTECTBEHHO-
HAYYHBIN WJIM KPaeBEIUECKUI My3eil).

Tema 3. OpranusMbl 4 OKpy:Ka0IIas cpeaa.

DKOoJOorus KaK HaykKa. 3aa4ud U pa3fesbl SKOJOTHU. MeTObl KOJIOTHYECKUX
HCCIIEOBAHNM. DKOJIOTUYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOWTaHMSA OpPraHU3MOB: BOJHAsl, HA3€MHO-BO3AYIIHAs, MOYBEHHAs,
BHYTPHOPTaHU3MEHHASI.

Okosornueckue Qakropsl. Knaccudukamuss 3KONIOrMYEcKuX (PaKTopoB:
abuoThyeckre, OHOTUYECKHE U AaHTpONOreHHble. JIeHCTBHE HKOIOTMYECKUX
(haKkTOpOB Ha OPTaHU3MBI.

Abunotnyeckue (HakTopbl: CBET, TEMIIEpaTypa, BIAKHOCTb. DOTONEPUOIU3M.
[IpucnocoGneHusi  OpraHM3MOB K  JCHUCTBHUIO  aOMOTUYECKHX  (haKTOPOB.
buonornueckue puTMBL.

buotnueckue gakropbl. Busbl OMOTHYECKUX B3aMMOIEHCTBUN: KOHKYPEHIIHS,
XHUIIHUYECTBO, cuMOKU03 u ero ¢opmsel. [lapasutusm, koomepauus, MyTyalusM,
KOMMEHCAIN3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAINM3M, HEHUTpaIM3M.
3HaueHHe OMOTUYECKHX B3aMMOJICUCTBUIA JUIsl CYIIECTBOBAaHUS OpPraHU3MOB B
OPUPOAHBIX COOOIIIECTBAX.

DKOJIOTUUECKHE XApaKTepUCTUKU monyisiuud. (OCHOBHBIE —IOKa3aTeIH
MONYJSILUNA: YHUCIEHHOCTb, IUIOTHOCTh, POYKIAEMOCTb, CMEPTHOCTbH, MPHUPOCT,



murpanus. J[nHaMuKa 9uCIEHHOCTH TOIYJISIITUN U €€ PeryJIsIus.

JdeMoHcTpanuu:

[Toptpetsi: A. 'ymGonsar, K. ®@. Pynbe, O. 'ekkensb.

Tabmuubr u cxembl: kapra «lIpupoansie 30HBI 3emin», «Cpenbl 0OUTaHUS
opranusmoBy, «®Dotonepuoauzm», «llonmymsauum», «3aKOHOMEPHOCTH POCTa
YUCJICHHOCTH TOMYJISIUY HHDY30puu-TyPenbrny, «[Iumespie nenm.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

JlaGoparopHas pabota Ne 3. «Mopdosorudeckrie 0COOEHHOCTU PACTCHHUM U3
pPa3HBIX MECT OOUTAHUS.

JlabopaTtopHas pabora Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTUE YEPEHKOB
KoJIeycay.

[Ipaktuueckas padora Ne 2. «I1ocy€T MIOTHOCTH MOMYJIAINN pa3HbIX BUIOB
pacTEHUI».

Tema 4. Coo0miecTBa M IK0JIOIHYECKHE CUCTEMBbI.

Coo0miectBO opraHu3mMoB - OuoreHo3. CTpyKTypbl OHMOLIEHO3a: BHUAOBAs,
NpPOCTpaHCTBEHHasA, Tpoduyeckas (muineBas). Buasl-momuHanTel. CBsi3u B
OuonEeHo3e.

Dkosioruueckre cucteMbl (dkocuctemsl). [loHsiTue 00 »3KOcuUcTEME U
ouoreorieHo3e. DyHKIMOHATHLHBIE KOMIIOHEHTHI YKOCUCTEMBI: TIPOAYIICHTHI,
KOHCYMEHTBI, peIyleHThl. KpyroBopoT BEMIECTB M MOTOK DHEPTUU B IKOCHUCTEME.
Tpoduueckue (nuineBbie) ypoBHU 3KOcUCcTeMBI. [TuineBrie 1ienu u cetu. OCHOBHBIE
MOKa3aTeld SKOCHUCTEMBI: OHoMacca, MPOAYKIHS. OKOJOTUYECKHUE MUPAMUJIBI:

MPOYKLUH, YUCICHHOCTH, OoMacchl. CBOMCTBA SKOCHUCTEM:
YCTOWYHUBOCTD, CAMOPETYJISAIMS, pa3BuThe. CyKIIeCcCHs.

[TpupoaHbie SKOCHCTEMBI. JKOCUCTEMBI 03Ep U PEeK. DKOCHCTEMa XBOWHOTO
WM IIAPOKOJIMCTBEHHOTO Jieca.

AHTpPONOT€HHBIE YKOCUCTEMBI. ATPOIKOCUCTEMBI. YpboskocucTeMsl.
buonoruueckoe u X035HUCTBEHHOE 3HAYEHHE arPOIKOCUCTEM U YPOOIKOCHCTEM.

buopasnooOpazue kak Qaktop ycroitumBocTH 3KOocucteM. CoxpaHeHue
OMOJIOTUYECKOTO pa3HO0Opasus Ha 3eMIie.

VYyenue B. U. Bepnanckoro o 6umocdepe. I'panuiibl, cocTaB U CTPYKTypa
ouocheprl. XKuboe BemectBo u ero (ynkmuu. OcobeHHOCTH OMOChephl Kak
r1o0anpHONM JKOCHCTEeMBI. JlMHamMuueckoe paBHOBECHME W OOpaTHas CBS3b B
ouocdepe.

KpyroBopoThl BemecTB 1 OMOT€OXMMHYECKUE IUKIIBI 3JIEMEHTOB (yriepoa,
a30Ta). 30HATBHOCTh Onochepsl. OCHOBHBIE OMOMBI CYIIIH.

YenopedecTBO B Onocdepe 3emiin. AHTPONIOTCHHBIE U3MEHEHUS B Onocdepe.
I'moGanpHbIE HKOJTOTUYECKUE TTPOOIJIEMBI.

CocyiiecTtBoBaHue MPUPOIBI 151 YEJI0OBEUECTBA. CoxpaHnenue
O6ropazHo00Opa3us Kak OCHOBA yCTOMYMBOCTH Omocdepbl. OCHOBA parimoOHAIBHOTO



YIPABJIEHUS IPUPOJHBIMHU PECYPCAMU M UX UCTIOJIb30BaHue. JlocTuxkeHus: OM0I0run
U OXpaHa IPUPOJIBI.

JdeMoHcTpanuu:

[Toptpetsi: A. Ix. Tencnu, B. H. Cykaués, B. 1. BepHanckuii.

Tabmuupbl n cxemsl: «Ilumessie nenw», «bHOLEHO3: COCTaB U CTPYKTypay,
«IIpuponnbsie coobmectBay, «llenn nuTaHus», «OKOJOTHYECKAs] MHUPAMUIA,
«buocepa u yenosek», «IKocucTEMA MHUPOKOIUCTBEHHOTO JiECa», « IKOCUCTEMA
XBOMHOrO  Jseca», «buomenos Bomoéma», «ArpoueHos», «lIpumepHsie
AQHTPONOTCHHBIC BO3ICMCTBHSI HA PUPOAY», « BakHEWIIe HCTOYHHUKY 3arps3HEHUs
BO3[lyXa U TPYHTOBBIX BOa», «IlouBa - BaxkHeimas coctaBisitomas 6uocheps»,
«®Daktopsl  gerpamanuu  nouB»,  «llapHukoBeiii  3PdexT»,  «DakTOpHI
PaAMOAKTUBHOTO 3arpsi3HeHUs Ouocdepb», «OOmas crpykrypa Ouochepsn,
«Pacnipoctpanenue xu3sHu B Ouochepe», «O30HOBBIH 3KpaH Ouochepb»,
«Kpyrosopot yriepoaa B Ouochepe», «KpyroBopor azota B IpHUpOAEH.

O6opynoBanue: Mojeiab-anuMkanus «TunuuHble OMOLIEHO3bDY, TepOapHii
«PacturenbHble cooO1IECTBaY, KOIEKINU «buonenos», «Bpeaurenu BaxHenmmx
CEJIbCKOXO3SIUCTBEHHBIX KYJIBTYp», FepOapuy U KOJUIEKIIMU PACTEHUN U KUBOTHBIX,
OpPUHAISKAIINE K Pa3HBIM 3KOJIOTHYECKUM TpynIaM OJHOro Buja, KpacHas kaura
Poccuiickoii ®enepanuu, n300paxeHUs: OXpaHIEMbIX BUJIOB PACTEHUN U )KUBOTHBIX.



INTAHUPYEMBIE  PE3VJIBTATBI OCBOEHUMA IIPOI'PAMMLI 110
BMOJIOI'NN HA BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O
OBPA30OBAHIA

Cormacuo ®I'OC COO, ycranaBiauBaroTCs TpeOOBaHUS K pPe3yJbTaTam
OCBOGHHUSI  OOYyYalOUIMMHCS  MPOrpaMM  CpeJHero  oOmero  oOpa3oBaHMS:
JUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType JIHMYHOCTHBIX pE3yJbTAaTOB OCBOEHHUS mpeamera «buonorus»
BBIJICTICHBI CJIEAYIONIME COCTABIAIONINE: OCO3HAHUE OOYYAIOIIUMUCA POCCUUCKOMN
rPaXXJaHCKOM UJCHTUYHOCTH - TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH U
CaMOONIPEACIICHUIO,  HaJM4YMe  MOTHBAllMM K  OOYYEHHIO OuoJIoTHH,
I[eJICHANIPABIICHHOE pPa3BUTHE BHYTPEHHUX YOEKICHHM JHUYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEM M HUCTOPUYECKUX TPAIUIMI Pa3BUTHUSA OUOJIOTHYECKOTO
3HaHUSA, TOTOBHOCTh U CHOCOOHOCTh OOYYArOUIMXCS PYKOBOJCTBOBATHCS B CBOEH
NESITEIIBHOCTH [IEHHOCTHO-CMBICJIOBBIMA ~ YCTAaHOBKAMH, MPUCYIIUMH CHCTEME
OmoJiorudeckoro oOpa3oBaHUs, HaJIMYHE OKOJOTMYECKOTO IMPABOCO3HAHMS,
CITOCOOHOCTH CTaBUTD LIEJIU U CTPOUTH KU3HEHHBIC TIJIaHBI.

JIM4HOCTHBIE PE3YNBTAThl OCBOCHUS Npeamera «bruonorusy ITOCTUraroTcs B
€MHCTBE Y4yeOHOM W BOCHUTATEIBHON JEATENBHOCTU B COOTBETCTBUHM C
TPAAUIUOHHBIMU POCCUHUCKUMU COLMOKYJILTYPHBIMU, HCTOPUUECKUMH U JTYXOBHO-
HPaBCTBEHHBIMU I[EHHOCTSMH, NMPUHATHIMH B OOIIECTBE IMPaBHWJIAMH M HOPMaMH
MOBEJICHUSI M CIOCOOCTBYIOT TMpolleccaM CaMOINO3HAHUSI, CaMOBOCIIUTAHUS U
CaMOpAa3BUTHS, PA3BUTHSI BHYTPEHHEN MTO3UIIMU JTUYHOCTH, MATPUOTU3MA, YBAKECHUS
K 3aKOHY WU MPaBOIOPAJKY, YEJIOBEKY TpyJa U CTApIIEMy MOKOJICHUIO, B3AUMHOTO
yBaXCHHS, OEPEKHOIO0 OTHOIICHUS K KYJbTYPHOMY HACICAUI0O W TPaTUIHSIM
MHOTOHAIMOHAJIBHOTO Hapojaa Poccuiickoint denepanuu, NpUPOAE U OKPYKAIOIIECH
cpene.

JIngyHOCTHBIE pe3yJbTaThl OCBOCHUS YydyeOHOro rmnpeamera «buomorus»
JOJDKHBI OTPayKaTh TOTOBHOCTh M CITOCOOHOCTH 00YUYarOIIUXCSl PYKOBOJICTBOBATHCS
c(hOpMHUPOBAHHOW BHYTPEHHEH TMO3UIUEH JUYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUCHTAllUW, TIO3UTUBHBIX BHYTPEHHUX  YOCKICHHI, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM I[EHHOCTSM POCCHUMCKOTO OOINECTBA, PACIIMPEHHUE >KU3HEHHOTO
OTbITA W ONbITA JICSITEILHOCTH B IMPOLIECCE Peaar3allii OCHOBHBIX HAMPaBJICHUI
BOCIIUTATEJIbHOM JIESITEIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpaxaaHCcKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIUKU 00YYAIOIIETOCs KaK aKTUBHOTO U

OTBETCTBEHHOTO 4JIEHA POCCUICKOTO OOIIECTBA;



OCO3HaHUE CBOUX KOHCTUTYLIMOHHBIX MIPaB U 00513aHHOCTEH, YBa)KEHHE 3aKOHA
U TIPaBOIOPSIKA;

TOTOBHOCTBH K COBMECTHOM TBOPYECKOM JIeATETLHOCTH MPU CO3JaHUU YUEOHBIX
MPOCKTOB, PpENICHWH YyYeOHBIX W T[IO3HABATCNIBHBIX  3a7a4, BBITOJHCHHUH
OMOJIOTUYECKHUX DKCIIEPUMEHTOB;

CIIOCOOHOCTH OMPEIEATH COOCTBEHHYIO MO3UIIUIO 110 OTHOIICHUIO K SIBIICHUSM
COBPEMEHHOM KU3HU U OOBSICHATH €&;

YMEHHE YYHUTHIBATH B CBOMX JEHUCTBUSIX HEOOXOJMMOCTh KOHCTPYKTHUBHOTO
B3aUMO/JICUCTBUS JIIOJICH C pa3HbIMU YOEKICHUSIMU, KYJIbTYPHBIMU IIEHHOCTSIMU U
COLUAIBHBIM TOJIOKEHHUEM;

FOTOBHOCTh K COTPYIHHYECTBY B IIPOIIECCE COBMECTHOTO BBINIOJIHEHUS
y4eOHBIX, [IO3HABATEIbHBIX M HCCIEIOBATEIbCKUX 3aJa4, YBAXKUTEIHHOTO
OTHOIIIEHUS K MHEHHUIO OINMOHEHTOB IMPU OOCYXJCHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COACPIKAHUS;

FOTOBHOCTb K TYMaHUTAapPHOU U BOJIOHTEPCKOU JESATEIIBHOCTH;

2) MATPHOTHYECKOr0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTh POCCHUMCKOU rpaXKJaHCKOMN UJIEHTUYHOCTH,
MaTPUOTU3MA, YBAXKEHHS K CBOEMY HapoJdy, YYBCTBAa OTBETCTBEHHOCTH IEpE]
PonuHol, ropnocty 3a cBOM Kpai, cBOXO PoainHy, CBOM S3BIK U KYJIBTYPY, IPOLLIOE U
HACTOsIIIe€ MHOTOHALMOHAJIBHOTO Hapoaa Poccuuy;

LIECHHOCTHOE OTHOUIEHHUE K IPUPOJHOMY HACIEIUIO U NMaMATHUKAM [PUPOJBL,
OOCTHXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OIICHUBATh BKJIaJ POCCUMCKUX YYEHBIX B CTAHOBJIICHUE U
pa3BUTHE OWOJIOTHUHU, TMOHUMAaHUSA 3HAYEHUST OWOJOTMM B TIO3HAHUU 3aKOHOB
IPUPOJIBI, B ’KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIIEeCTBA;

ujeiiHas yOeXIEHHOCTh, TOTOBHOCTh K CIY)KeHHIO M 3amute OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyIbOY;

3) AYXOBHO-HPABCTBEHHOT0 BOCTIMTAHMSI:

OCO3HAaHUE IYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTh OIIEHWBATh CUTYAIlMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH HA MOPAIILHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHME JINYHOTO BKJIaJa B TOCTPOEHUE YCTOMYMBOTO OyAYyLIEro;

OTBETCTBEHHOE OTHOLLIEHUE K CBOMM POJUTENSIM, CO3IAHUIO CEMbU HAa OCHOBE
OCO3HAHHOI'O TNPUHATUS LIEHHOCTEW CEMEVMHOM JKU3HU B COOTBETCTBHM C
TpaauuusMHu HapoioB Poccuu;

4) 3CcTeTHYeCKOro BOCIUTAHUS:

ACTETUYECKOE OTHOIICHHE K MHpPY, BKJIIOYAs JCTETHKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHUH;

IMOHMMAaHHUE SYMOLIUOHAIBHOIO BO3JIECTBUS KUBOW IPUPOABI U €€ IEHHOCTH;



TOTOBHOCTh K CaMOBBIP@KEHHMIO B Pa3HbIX BHUAAX HCKYCCTBA, CTPEMIICHHE
IPOSIBIISATh KAYECTBA TBOPUYECKOU JINYHOCTH;

5) ¢u3nyeckoro BocMUTaHHUSA, (OPMHPOBAHHUS KYJIbTYPbI 310POBbSI H
IMOLMOHAJBHOIO 0J1ArONOJyYHs:

MOHMMAaHUE U peau3alus 3JJ0pOBOro 1 6e30macHoro oopasa Ku3HHU (370pOBOE
NUTaHUE, COOTIOCHUE TUTUEHNYECKUX MPAaBUII U HOPM, COaTaHCUPOBAHHBINA PEKUM
3aHATUM W OTHbIXa, peryispHas (Qusuyeckas aKTUBHOCTb), OepexHOro,
OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIICHHSI K COOCTBEHHOMY (PHM3UUYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

MMOHUMaHUE HEHHOCTH MPABUJI UHANBUIYAJIHOTO Y KOJUIEKTUBHOTO
0€301acHOro MOBEICHUS B CUTYalIUSX, YTPOXKAIOIIUX 3/IOPOBBIO U KU3HU JIIO/ICH;

OCO3HAHMWE TOCIEICTBUN M HEMPUSTHS BPEAHBIX MPUBBIUEK (YrnoTpebiieHus
AJIKOT0JIs1, HAPKOTUKOB, KYpEeHUS);

6) Tpy10BOr0 BOCIUTAHHUS:

TOTOBHOCTB K TPYAY, OCO3HaHUE IIEHHOCTH MAacTE€PCTBA, TPYIOJIO0HE;

TOTOBHOCTb K AaKTHBHOW JEATEIBHOCTH TEXHOJOTMYECKOM U COLMAIbHOU
HaIPaBJICHHOCTH, CIIOCOOHOCTh MHMUIIMMPOBATH, IUIAHUPOBATH U CAMOCTOSITEIHHO
BBIIIOJIHSTH TAKYIO €SI TEIbHOCTD;

MHTEpPEC K paziuyHbIM cpepaM NpodhecCHUOHATBHON AESITENbHOCTH, YMEHHE
coBeplLIaThb OCO3HAHHBIN BbIOOpP Oynymied mnpodeccud U peaJn30BBIBATH
COOCTBEHHBIE KU3HEHHBIE [IJIaHBbI;

FOTOBHOCTh U CHOCOOHOCTh K OOpa3oBaHHIO U CaMOOOpa30BaHUIO Ha
MPOTSKEHUU BCEU JKU3HU;

7) PKO0JIOrHYEeCKOro BOCIIMTAHMS:

HKOJIOTMUYECKH 11eJ1IeCO00pa3HOe OTHOIIEHUE K IPUPOJIE KaK UCTOYHHUKY KUZHU
Ha 3eMJie, OCHOBE €€ CYIlIEeCTBOBAHMS;

MOBBIIICHHE YPOBHS JKOJOTHYECKON KyJNbTYphl: MNPUOOPETEHHE OIbITa
IJJAHUPOBAHMS TIOCTYNIKOB M OLIEHKM WX BO3MOXHBIX MOCIEACTBUU IS
OKPYKarOIIEH CPEIbI;

OCO3HaHUE TJI00aJIBHOIO XapakTepa SKOJOTMYECKUX MpoOJeM M IMyTel Hx
peuieHus;

CIIOCOOHOCTH UCTIOIB30BATh MPUOOPETaeMbIe TPU U3yUYEHUN OMOJIOTUN 3HAHUS
U yYMEHUS TpU  pEelIeHHuH  MNpoOJeM, CBSI3aHHBIX C  PalUOHAIbHBIM
NPUPOJIONOIb30BaHUEM  (COONIOACHME  TMpaBUJ  MOBEACHHUS B MPUPOJE,
HalpaBJICHHbIX HAa COXPAHEHUE pAaBHOBECHUS B JKOCHCTEMAX, OXpPaHy BUJIOB,
IKOCUCTEM, OHOChEpHI);

AKTUBHOE HEIPUATUE AEUCTBUN, IPUHOCAILIUX BPE OKPYKAIOLIEH IPUPOIHON
cpene, yMEHUEe MPOTHO3UPOBATH HEOIArONPUSATHBIE 3KOJIOTMUECKHE MOCIEICTBUS
NpEeANTPUHUMAEMBIX IEMCTBUM U MIPEAOTBpAIATh UX;

HaJIMYue Pa3BUTOTO HKOJOTHYECKOTO MBIIIJIEHUS, SKOJIOTUYECKON KYJIbTYPHI,



OIbITa JESITEIbHOCTH HKOJIOTMUYECKOMN HaIpaBJIEHHOCTH, YMEHMUS
PYKOBOJICTBOBAaTbCSI UMU B IO3HABAaTEIbHOM, KOMMYHUKATUBHON M COLMAJIbHOM
IPAKTHKE, TOTOBHOCTU K YYaCTHUIO B IMPAKTHUUECKOHN JEATEIBHOCTH 3KOJOTUYECKON
HaIlpaBJIECHHOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHUS:

c(OPMUPOBAHHOCTb MHPOBO33PEHHUS, COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO Pa3BUTUSl HAYKH M OOILECTBEHHOW NMPaKTUKHU, OCHOBAHHOTO HA JUAJIOre
KYJbTYp, CHOCOOCTBYIOLIErO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPILIEHCTBOBAHKUE SA3BIKOBOM M YWTATEIbCKOM KYyJIbTYpPhl KakK CpeIcTBa
B3aUMOJICHCTBUS MEXIY JIIOAbMHU U IO3HAHUS MUPA;

[OHMMaHue crneun@uKk OHOJOrMM KAaK HayKd, OCO3HaHMs €€ pojau B
(OpMUPOBAHMN PALMOHAIBHOTO HAYYHOI'O MBILIUICHUS, CO3/aHUU IIEJIOCTHOI'O
MPEACTABICHHUS 00 OKPY)KAIOIIEM MHpPE KaK O €IMHCTBE NMPUPOJBI, YEJIOBEKa U
oOmecTBa, B MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEHM M peUIeHUuH MpodiieM
COXpaHEHUs IPUPOJHOTO PABHOBECHSI,;

yOex1EHHOCTh B 3HAYUMOCTH OHOJIOTUU JJIi COBPEMEHHOW HMBUIM3ALUU:
o0Oecrie4eHruss HOBOTO YPOBHS Pa3BUTHS MEIUIMHBI, CO3/laHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX  pEIIaThb PECypCHbIEe  MPOOJEMBI  Pa3BUTHS
YeJI0BEUECTBA, NMOMCKA IMyTEH BBIXOJa U3 TJIOOAIBHBIX 3KOJIOTMYECKUX MPOOJIeM H
o0ecrieyeHus  mepexoja K  yCTOMYMBOMY  Pa3BUTHIO,  PALMOHAIBHOMY
UCIIOJIb30BAaHUIO TPUPOAHBIX PECYPCOB M (OPMUPOBAHHUIO HOBBIX CTaHIApPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B IMOJYYEHUU OHOJOTMYECKUMX 3HAHUM B LEIIX
MOBBIIIEHHSI 00ILIEN KYJIbTYPbl, ECTECTBEHHO-HAYYHOUN IPaMOTHOCTH, KaK COCTaBHOM
4acTH (YHKIMOHAIBLHOM TPaMOTHOCTH OOydYarommxcs, ¢GopMHUpyeMON Tpu
U3Yy4YeHUH OUOJIOTHH;

MOHUMAHUE CYIIHOCTH METOJOB MO3HAHMS, UCMOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTHM HCIOJIb30BaTh TIIOJlydaeMble 3HAaHMS [UJIs aHaiu3a M
OOBSICHEHUSI SIBJICHUN OKPYKAIOIIEro MUPA U MPOUCXOIAIIUX B HEM HM3MEHEHMI,
yMEHHE JeslaTh OOOCHOBAaHHBIE 3aKIIIOUEHUSI Ha OCHOBE HAy4YHBIX (AKTOB H
UMEIOIINXCS JaHHBIX C LEJIBIO TIOJYYE€HHsI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CAMOCTOSITEJIBHO HCIOIb30BaTh OMOJIOTMYECKHE 3HAHUS IS
penieHus NpoOJieM B pealbHbIX KU3HEHHBIX CUTYaLUX;

OCO3HaHUE ILIEHHOCTH HAay4YHOW JE€ATEIbHOCTH, FOTOBHOCTH OCYILIECTBISATH
MIPOEKTHYIO U MCCIIEIOBATEIBCKYIO AEATEIbHOCTh HHIANBUAYAIbHO U B IPYIIIIE;

TOTOBHOCTh W CIIOCOOHOCTh K  HENpPEephIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUI0, K AKTUBHOMY IMIOJYYEHHIO HOBBIX 3HaHUN MO OMOJOTUHU B
COOTBETCTBHHM C KU3HEHHBIMU IMOTPEOHOCTIMHU.



METAIIPEIMETHBIE PE3YJ/IBTATDBI

MeranpeaMeTHbIe Pe3yJbTaThl OCBOCHUS y4eOHOTro Tpeamera «buomorus
BKJIFOYAIOT: 3HAYUMBbIC IS POPMUPOBAHUS MUPOBO33PEHUS O0YIAFOIITIXCS
MEXIUCHUIUIMHAPHBIC (MEXIIPEIMETHBIC) OOIEHAayYHbIC MMOHATHS, OTPaXKarollue
IIEJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa W CHEIU(HUKY METOJ0B TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPTrus, sSBJICHHUE, MPOIIeCC,
CUCTeMa, HAay4YHbIA (PaKT, MPUHIIMI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HCCJIeI0BaHNE, HAOMIOACHUE, U3MEPEHHE, SKCTICPUMEHT U APYTHX ), YHUBEPCATbHBIC
ydeOHbIe JEUCTBUA (IMO3HABATENIbHbIC, KOMMYHUKATHBHBIC, PpETYJISTHUBHBIC),
obecnieynBarone GopmMupoBaHre (yHKIIMOHAIBHOW I'PAMOTHOCTH M COLIMATIBHOM
KOMIIETEHIIUM 00YYarOIIUXCsl, CIIOCOOHOCTh OOYYaIOIIUXCA UCTOIb30BaTh

OCBOEHHBIE MEXIUCITUTUTHHAPHEIE,
MHPOBO33pEHUYECKHE 3HAHWA W YHHUBEPCAJIbHBIE ydeOHbIE JCHCTBUS B
MIO3HABATEILHON U COITMAJILHOMN ITPAKTHKE.

MeranpenMeTHbIE PE3yiabTaThl OCBOCHHS MPOTrPAMMBI CpeaHEro oOIIero
00pa3oBaHUsl TOKHBI OTPAXKATh:

Osiaagenne YHHBEpPCAJIbHBIMH y4eOHBIMHU NMO3HABATEJAbLHBIMH
JeHCTBUSAAMM:

1) 6a30BbI€e JOTHYECKHE TeHCTBHA:

CaMOCTOSITeIbHO  (OpPMYJIMPOBAaTh W aKTyaJu3HpoOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh TIPU OCBOCHWW 3HAHMA TPUEMBI JIOTHYECKOTO MBITUICHUS
(amanum3a, CUHTE3a, CpaBHEHMSI, KiIaccudUKaIu, 0000IIEeH S ), paCKPBIBAaTh CMBICI
OMOJIOTHYCCKUX TMOHATHH (BBIACIATh UX XapaKTEepHbIE MPU3HAKH, YCTaHABINBATH
CBSI3U C IPYTUMH TTOHSATHSIMH );

OTIpeNeNATh IENW ACATSIBHOCTH, 3ajaBas IapaMeTpbl M KPHUTEPUU HX
TOCTHKCHHUSI, COOTHOCUTD PE3YJIBTATHI ACATEIBHOCTH C TTIOCTABICHHBIMHA LICTISIMU;

UCIIOJIb30BaTh OMOJIOTHYECKUE TOHATHS IS 0OBbSICHEHUS (PaKTOB U SBJICHUI
YKABOM IIPUPOBI;

CTPOUTH JIOTHYECKHE pACCYXACHUS (MHIYKTUBHBIC, JCIyKTUBHBIC, TIO
aHAJIOTUH), BBIABIIATH 3aKOHOMEPHOCTH WM TIPOTHBOPEYMS B PacCMaTPUBACMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MIPUMEHSTH CXEMHO-MOJICIbHBIC CPEICTBA VIS MPEICTABICHUS CYIIIECTBEHHBIX
CBA3€H W OTHOIICHWN B U3Y4aeMBIX OHOJIOTHUECKMX OOBEKTaX, a TaKkKe
IPOTUBOPEYHMA PA3HOTO pOJA, BBIABICHHBIX B PA3IUYHBIX HH(GOPMAIIMOHHBIX
MCTOYHHUKAX;

pa3pabaThiBaTh IUIAH PEHICHUS MPOOJIEMBI C YYETOM aHaIM3a HMEIOUTUXCS
MaTepUaTbHBIX 1 HEMATePUATLHBIX PECYPCOB;

BHOCHUTBH KOPPEKTUBHI B JICATECIILHOCTh, OIICHMBATh COOTBETCTBUE PE3YJIBTATOB



LIEJISIM, OLICHUBATh PUCKU MOCJIEICTBUN AESITEIBbHOCTH;

KOOPAVHHUPOBATH U BBIIIOJHATH padOTy B YCIOBUSIX PEAIBHOTO, BUPTYaJIbHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJIEUCTBUS;

pPa3BUBAaTh KPEATUBHOE MBIILJIEHUE IPH PELIEHUH )KU3HEHHBIX MTPOOJIEM.

2) 0a30Bble HCCIE0BATEIbCKHE AeiiCTBUSA:

BJIA/IETh HABBIKAMU YUEOHO-UCCIIEOBATEIbCKON U MPOEKTHON EATEIbHOCTH,
HaBbIKAMHM  paspelieHus  MpoOsieM, CIHOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOSATEIIbHOMY ITOMCKY METOJIOB PELICHUS MPAKTUUYECKUX 33]1a4, TPUMEHEHUIO
Pa3IMYHBIX METOJIOB TO3HAHUS;

HCIIOJIb30BATh PA3JINYHbIE BUBI ACSITEIBHOCTH 10 MOJTYYEHUIO HOBOT'O 3HAHMUS,
€ro MHTEpHpeTanuy, IpeoOdpa3oBaHNI0 U MPUMEHEHUIO B YY€OHBIX CUTyalUsiX, B
TOM YHCJIE IPU CO3JaHUH YUE€OHBIX U COLUAIBHBIX ITPOEKTOB;

(opMHpOBaTh HAYYHBIA THUIl MBILUICHUS, BIaJAETh HAYYHOH TEPMHUHOJIOTHEMH,
KJIFOUEBBIMU MOHATUSAMH U METOAAMMU;

CTaBUTh U (OPMYJIUPOBATH COOCTBEHHbIE 3aJaud B 00pa30BaTEIbHOMN
NEATEIbHOCTH U KU3HEHHBIX CUTYalUsX;

BBISIBJISITh [IPUYMHHO-CIICJCTBEHHBIE CBSI3W M aKTyaJIM3UpOBaTh 3ajaady,
BBIJIBUTATh TUIIOTE3Y €€ PEIICHUS], HAXOIUTh apTyMEHTHI U1l JOKA3aTeIbCTBA CBOUX
YTBEPKJICHHM, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBAaTh IIOJYYEHHBIE B XOJAE PEIICHHsS 3aladd  pe3yibTaThl,
KPUTUYECKH OLIEHUBATH MX JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN ONBIT;

OCYUIECTBJIAThH LI€JICHANPABICHHBIM MOMCK MEPEHOCa CPEICTB M CIOCOOOB
JEeNCTBUS B MPOPECCUOHANBHYIO CPELLY;

YMETb TEPEHOCUTh 3HAHMSI B IO3HABATEIIbHYI0 M IMPAKTHYECKYIO 00J1acTH
KU3ZHENIEATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHMSI U3 PA3HBIX MIPEAMETHBIX 00JacTel;

BBIJIBUT'aTh HOBBIE MJIEH, MpEAJIaraTb OPUTMHAJIbHBIE MOAXOJBl M PELICHUS,
CTaBUTh MPOOJIEMBI U 337a4H, T0NYCKAIOIINE albTepHATUBHBIC PEILICHUSI.

3) padora c nHpopManmeii:

OpPUEHTHUPOBATHCS B PA3IMUHBIX UCTOUYHHUKAX MH(OpMaIuu (TeKcTe yueOHOro
nocoOusi, HAyYHO-TIOMYJISIPHOW  JIUTEpaType, OUOJOTMYECKUX CIIOBapsiX W
CIPaBOYHHMKAX, KOMIBIOTEPHBIX 0a3ax JaHHbIX, B VIHTEepHeTe), aHAIM3UpPOBAThH
MH(GOPMALIMIO Pa3IMYHBIX BUAOB U (GOPM MPECTABICHUS, KPUTHUECKHU OLICHUBATDH
€€ I0CTOBEPHOCTh U HEMTPOTUBOPEUYMBOCTH;

(GopMynHpoOBaTh 3alpPOChl U MPUMEHSATHh Pa3JIMYHBIE METOJbI MPU MOUCKE U
oTOope Ouosiornyeckoil MHGOpMaAIUU, HEOOXOAUMOM JIsl BBITIOJHEHUS YYEOHBIX
3azay;

npuoOpeTaTh OMNBIT HCIOJB30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX



TE€XHOJIOTU, COBEPUIEHCTBOBATh KyJIbTYPY aKTUBHOI'O HCIOJb30BAHUS PA3JIMYHbBIX
IIOMCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpaTh  ONTHUMalbHYIO  (OpMYy  MpEICTaBICHUS
ouonoruueckoi nHpopMauu (Cxemsl, rpaduKy, JHarpaMmbl, TAOIHUIIbI, PUCYHKH U

JPYroe);
HUCIIOJIB30BaTh HaquBIfI JA3bIK B Kadyc€CTBC Cpe,Z[CTBa HpI/I pa6OTC C
OuoJsiorundeckor nHpopmarmei: MPUMEHSITh XUMUYECKHE, PU3UIECKUE U

MaTeMaTUYeCKHe 3HAKU W CHMBOJIBI, (OpMYyJbl, ab0OpeBUaTypy, HOMEHKIATYpY,
UCIIOJIB30BaTh M NIPeo0pa3oBbIBaTh  3HAKOBO-CHUMBOJMYECKHE  CPEACTBA
HarJIsi{THOCTH;

BJaJ€Th ~ HaBbIKAMU  pACIlO3HABaHUS M 3allUThl  MHQPOpPMAIINH,
uHGOPMAITMOHHON O€30MaCHOCTH JIMYHOCTH.

OBJiaeHne YHUBEPCAJIbLHBIMUA KOMMYHHKATHBHBIMHY IEHCTBUSIMU:

1) obOmenue:

OCYIIECTBJISITh KOMMYHHUKAITUU BO BceX chepax KU3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTe WA JUCKYCCHUU TIO CYIIECTBY OOCYXJIaeMoil Tembl (yMEHHE 3a]1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJIEHUSI OTHOCUTEIBHO BBIMIOJIHEHUS MpEAIaraeMou
3a/1a4M, YYUTHIBATH MHTEPECHl M COTJIACOBAHHOCTH TMO3UIIMN JAPYTUX yYaCTHUKOB
JIMajora Uiy JUCKYCCUN);

pacno3HaBaTh HeBepOaJbHBIC CpEICTBA OOIIECHUSA, TOHUMATh 3HAYCHHE
COIIMAJIbHBIX 3HAKOB, MPEINOCHIJIOK BO3HUKHOBEHMS] KOH(JIUKTHBIX CHUTYallUM,
YMETh CMSTYaTh KOH(JIMKTHI U BECTH MEPETOBOPHI;

BJIQJICTh PA3JIMUYHBIMU CIOCOOAMU OOIIEHUS] U B3aUMOJIECHCTBUS, MOHUMATh
HaMEpPEHUS IPYTUX JIOJIeH, IPOSBIATh YBAKUTEIHHOE OTHOIICHUE K COOECETHUKY U
B KOPPEKTHOU PopMme HopMyTupoBaTh CBOM BO3PAKECHHUS;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOKO TOYKY 3PEHHSI C HCIOJIb30BAaHUEM
SI3BIKOBBIX CPE/ICTB.

2) cOBMeCTHAs IesITeIbHOCTD:

NOHUMATh M HUCIOJb30BaTh MPEUMYLIECTBA KOMAHIAHOW W WHIUBUILYAIbHOU
paboThI NPU pelICHUH OMOJIOTHYECKOM MTPOOJIeMbI, 000CHOBBIBATH HEOOXOAMMOCTD
IPUMEHEHUS TPYIIOBBIX (HOPM B3aUMOJICHCTBUS MPU PEIlICHUN yueOHOM 3a1auH;

BBIOMpATh TEMAaTUKy W METOJlbl COBMECTHBIX AEUCTBUH € Y4ETOM OOILIUX
MHTEPECOB U BO3MOKHOCTEHN Ka)KIOTO YJieHa KOJUIEKTUBA;

MPUHUMATh 1EJIM  COBMECTHOM  JEATEIIbHOCTH, OpraHU30BBIBATH W
KOOPAWHHUPOBATH JACHUCTBUSL IO €€ JOCTHXKCHUIO: COCTAaBJISITh IUIAH JEHCTBHM,
pacrpenensiTb poiu ¢ Y4€TOM MHEHUW YYaCTHUKOB, OOCYXIaTh pe3yJbTaThl
COBMECTHOU paboThI;

OIICHUBATh KaU4€CTBO CBOETO BKJIa/Ia M KAXKJIOTO yUaCTHUKA KOMaH/IbI B OOIININA
Pe3yNbTaT Mo pazpaboTaHHBIM KPUTEPUSIM;

npejyiaraTb HOBBIE TMPOEKTHI, OLEHHUBaTh HWJEU C TMO3HUIMU HOBU3HBI,



OPUTMHAIIBHOCTH, PAKTUYECKOW 3HAYUMOCTH;

OCYILECTBJISITh IO3UTHUBHOE CTPATETMUYECKOE TOBEJICHHE B Pa3IMYHBIX
CUTYaIMSIX, IPOSIBIISITH TBOPUYECTBO U BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

OBJiaieHNe YHUBEPCAJIbLHBIMU PEryJISTUBHBIMU AeCTBUSAMM:

3) camoopraHu3zanus:

UCI0JIb30BaTh OMOJIOTMYECKUE 3HAHUS JUIsl BBISIBIICHUS POOJIEM U UX PEILICHUS
B KU3HEHHBIX M YYCOHBIX CUTYaLIUSX;

BBIOMpaTh Ha OCHOBE OHMOJOTHYECKHX 3HAHUI 1EJeBbIE M CMBICIOBBIC
YCTAaHOBKH B CBOMX JEHCTBHUSIX M MOCTYNKax MO OTHOUIEHUIO K >KMBOM MPUPOJIE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYIIECTBJISATh IMMO3HABATEIIBHYIO AESATEIbHOCTh, BBISBISATH
npo0JIeMbl, CTaBUTh U (POPMYJIMPOBATh COOCTBEHHBIE 3a/ladyll B 00Opa30BaTEIIbHOM
NEATENbHOCTH U KU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJIEHO COCTABIISATh TUIAH PELICHHS POOJIEMBI C YYETOM UMEFOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEAOYTCHUI;

JABaTh OLICHKY HOBBIM CUTYallUsIM;

pacuIMpATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHI;

JIeaTh OCO3HAHHBIN BHIOOP, ApryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a
pelIeHue;

OIICHUBATh IPUOOPETEHHBIN OIIBIT;

croco0CcTBOBaTh (OPMUPOBAHUIO U TIPOSIBICHUIO IIUPOKOH 3SPYIULUU B
pa3HbIX O0JAacTSAX 3HAHUK, MOCTOSHHO IMOBBINIATH CBOM 0Opa3oBaTEIbHBIA U
KYJbTYPHBII YPOBEHb.

4) caMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYyallUsiIM, BHOCUTb KOPPEKTHUBBI B JEATEIBbHOCTb,
OLICHMBATh COOTBETCTBUE PE3YyJIbTATOB LEISIM;

BJIQJICTh  HABbIKAMU  TIO3HABAaTEIbHOM  pediekcuu Kak  OCO3HAHMS
COBEpILIAEMbIX JCHCTBUH M MBICIUTEIBHBIX MPOIECCOB, HMX PE3YJbTaTOB H
OCHOBaHUH, HCIOJIb30BaTh NPUEMBI pedIeKCUN ISl OLCHKM CHUTYyalllMH, BbIOOpa
BEPHOI'O PELIECHUS;

yMETh OIIEHMBAaTh PUCKM M CBOEBPEMEHHO MPUHUMATh PELICHUS IO HX
CHUKEHUIO;

OpUHUMATh MOTHBBI M apryMEHThl JAPYTUX NpPU aHalIu3e pe3yJbTaToOB
NEeSATENbHOCTH;

5) nmpuHsATHE CeOs U APYTHUX:

OpPUHUMATh ce0sl, MIOHMMas CBOU HEJJOCTATKU U JIOCTOMHCTBA;

OpUHUMATh MOTHBBI M apryMEHTHl JAPYTUX NpPU aHalu3e pe3yJbTaToOB
NEATEIIbHOCTH;

MPU3HABATh CBOE MPABO U MIPABO IPYTUX HA ONINOKU;

pa3BUBaTh CIIOCOOHOCTh IOHUMATh MUP € MO3UIMH IPYTOro YeJIOBEKa.



IHHPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbie pe3ynbTaThl OcBoeHUs nporpammbel COO mo Ouosiormu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue ais yuedHoro npeameta «buomorus»
Hay4YHbIC 3HAHMS, YMEHHS U CIOCOOBI JIEUCTBUI MO OCBOCHUIO, HHTEPIIPETALUU U
npeo0pa3oBaHUI0 3HAHUM, BUJBI JIEATEILHOCTH IO MOJYYEHUI0 HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUW B PA3IMYHBIX YU4E€OHBIX CUTYallMsIX, a TAKKE€ B pPEaJIbHBIX
KU3HEHHBIX CHUTyalUsX, CBSI3aHHbIX C OuWoJorueid. B mporpamme npeaMeTHbie
pe3yNbTaThl MPEACTABJICHBI IO TOAAM O0yUYEHHUS.

[IpeameTHbie pe3ynbTaThl OCBOEHUSI yueOHOTO mpenmera «buonorus» ¢ 10
Kacce NOJKHBI OTPAXKaTh:

c(hOPMHUPOBAHHOCTh 3HAHUIN O MECTE U POJM OUOJOTUU B CUCTEME HAYYHOIO
3HAHUS €CTECTBEHHBIX HAyK, B (POPMUPOBAHUN COBPEMEHHON €CTECTBEHHOHAYUYHOMN
KapTHUHBI MHpPa U HAYYHOI'O MUPOBO33PEHUS, O BKIIAJE POCCUICKUX U 3apyOeKHBIX
y4€HBIX-OMOJIOTOB B pa3BUTHE OMOJIOTMH, (PYHKIIMOHATIBHON TPAMOTHOCTH Y€JIOBEKa
JUISl pELIEHUS KU3HEHHBIX 3a/1a4;

YMEHHUE PACKPBIBATh COJEPKAHHE OMOJIOTMYECKMX TEPMUHOB M TMOHATHIA:
KU3Hb, KJIIETKA, OpraHu3M, MeTado0113M (0OOMEH BEIECTB U IPEBPAILEHUE SHEPTUN),
roMeoctas (camMoOperyysuus), YpOBHEBas  OpraHM3alusl KUBBIX  CHUCTEM,
CaMOBOCIIPOU3BEICHUE (PENPOAYKIINUS), HACIEICTBEHHOCTh, U3MEHUYNBOCTh, POCT U
pa3BUTHE;

YMEHUE WU3Jaratb OHOJOTUYECKHE Teopuu (KJIETOYHasi, XPOMOCOMHas,
MyTallUOHHAs, IIEHTpaJbHas JO0TMa MOJICKYJsspHOU Ouonoruu), 3axoHbl (I
Menpnens, T. Moprana, H. V. BaBuiioBa) u yuenus (0 mEHTpax MHOTO0Opa3usi u
POUCXOKIEHUS KyJIbTYpHbIX pacTtenuii H. 1. BaBuioBa), onpenensite rpaHULIbI UX
MPUMEHUMOCTH K KUBBIM CUCTEMAaM;

YMEHHUE BJIAJETh METOAAMHU HAYYHOTO MO3HAHMS B OMOJIOTMH: HAOIIOJEHUE U
OMMCAHUE >KUBBIX CUCTEM, MPOLIECCOB U SBJICHHMM, OpraHu3alusi U MpPOBEICHUE
OMOJIOrMYECKOr0 SKCIIEPUMEHTA, BBIIBI)KEHNE THIIOTE3bI, BHISIBIIEHUE 3aBUCHMOCTH
MEXJly HCCIEIYyeMbIMU BEIMYMHAMHU, OOBSCHEHUE TMOJYyUYEHHBIX pPE3yJIbTaTOB,
HCII0JIb30BAaHHBIX HAYYHBIX OHITHUI, TEOPUN U 3aKOHOB, YMEHHE JIeaTh BEIBOABI HA
OCHOBAHHH MOJYYEHHBIX PE3YJIbTAaTOB;

YMEHHUE BBIIEIATh CYLIECTBEHHbBIE NPU3HAKA BUPYCOB, KJIETOK MPOKAPHUOT U
SYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOCHHOCTH
mpoLeccoB: oOMeHa BELECTB U TMPEBpAILlEHUs] SHEPTrUu B KieTKe, (OTOCHUHTE3a,
IUTACTUYECKOTO M SHEPreTMYecKoro oOMeHa, XEMOCHHTE3a, MHUTO03a, Meilo3a,
OIJIOAOTBOPEHUS, PA3MHOKEHHUS, HWHIWBUIYAIbHOTO PAa3BUTHS  OpraHU3Ma
(oHTOTEHER);

yYMEHHE MPUMEHATH MOJY4YEHHbIE 3HAHUS Ui OOBSICHEHHS OMOJOTHYECKHX
IIPOLIECCOB U SIBJICHUM, U1 NPUHATHS MPAKTUYECKUX PELICHUN B IIOBCEIHEBHOU



KU3HU C LEJIbl0 oOecrnedeHus: Oe30MacHOCTH CBOEro 370pPOBbS M 3I0POBbS
OKPYXKAIOIIUX JIIOJIeH, COOIO/IEHUSI HOPM T'PaMOTHOTO MOBEJICHUS B OKPY>KaloIIen
OPUPOAHON cpefie, MOHMMAHUE HEOOXOAMMOCTH MCIOJIb30BaHUS JOCTHKEHUN
COBPEMEHHOM ouonoruu u OMOTEXHOIOTUI I~ PalMdOHAIBHOTO
MIPUPOIOTIONIH30BAHUS;

yMEHHUE pellaTh JJIeMEHTapHble TEeHeTHYEeCKHWEe 3aJadyd Ha MOHO- U
TUTHOPUIHOE CKpEIllMBaHUE, CIETUICHHOE HacCJEA0OBaHUE, COCTABISATH CXEMBI
MOHOTHOPHIHOTO CKpPEIUBAHUS JJIsl MpEACcKa3aHUsl HACIEIOBaHUS MPU3HAKOB Yy
OpTraHHU3MOB;

YMEHHE BBINIOJIHATH JIAOOpaTOpHBIE M MpaKTUYEeCKHEe paboOThl, COOMIOAATH
IpaBuiia Mpu padboTe ¢ y4eOHBIM U JJa0OpaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTHUYECKH OIICHMBaTh M HMHTEPIPETUPOBATH HH(OpPMAIIUIO
OMOJIOTHYECKOTO  COJEp)KaHUs, BKJIIOYAIONIYI0 TICEBJAOHAYYHBIE 3HAHUSA U3
pa3IMYHBIX MUCTOYHUKOB (CPEICTBA MAacCOBOM WMH(MOpMAILMU, HAYYHO-TIOMYJISPHBIC
MaTepuaibl), 3TUYECKUE aCHEKThl COBPEMEHHBIX HCCIEJOBAaHUA B OHOJIOTHH,
MeAULINHE, OUOTEXHOJIOTUH;

YMEHHE CO3/1aBaTb COOCTBEHHbIE IHMCBMEHHBIE M YCTHBIE COOOIEHUS,
00001128 OMOTOTUYECKYI0 MH(OPMALIUIO U3 HECKOJBKMX HCTOYHHKOB, TPAMOTHO
MCIIOJIb30BaTh MOHATUIHBIN anmapat OMOJOTHH.

[IpenmeTrHble pe3ynbTaThl OCBOCHUs yueOHOro mpeamera «buonorus» ¢ 11
Kjiacce TOJKHBI OTPAXKaTh:

c(hOpPMHUPOBAHHOCTH 3HAHUM O MECTE W POJIM OMOJIOTHUU B CHCTEME HAyYHOTO
3HAaHUS €CTECTBEHHBIX HAyK, B ((OPMHUPOBAHUH COBPEMEHHON €CTECTBEHHOHAYYHON
KapTHUHBI MUpPa U HAYYHOTO MHUPOBO33PEHUS, O BKJIAJIE POCCUNCKHUX U 3apyOEKHBIX
y4€HBIX-OUOJIOTOB B Pa3BUTHE OMOJIOTUH, PYHKITMOHATHHONU TPAMOTHOCTH YEJIOBEKA
JUTS peIIeHUs AKU3HEHHBIX 3a/1a4;

YMEHHE PaCKpBIBATh COCPKAHNE OMOIOTHIECKUX TEPMUHOB U MOHSITHIA: BUI,
MOMyJISAUKs, TEHO(OHI, 3BOJIOLMS, IBUXKYIIHE CUIbl ((aKTOPhI) 3BOJIIOLMH,
IPUCTIOCOOJICHHOCTh OpPraHU3MOB, BU000pa30BaHUE, IKOJIOTHYECKUE (HAKTOPHI,
DKOCUCTEMa,  MPOJYIEHThI, = KOHCYMEHTBI, PEIYIEHThl, LEeNU I[HUTAHHUS,
AKOJIOTHYECKas MUpamMua, OuoreoneHos, ouocdepa;

YMEHHE WU3Jarath OWOJIOTHMYECKWE TEOpuH (SBONIOIMOHHAs Teopus Y.
JlapBuHaA, CUHTETHUYECKas TEOpPUsS OBOIOIMH), 3aKOHBI W 3aKOHOMEPHOCTH
(3apoapieBoro cxoactBa K. M. bapa, uepeoBanusi r1aBHbIX HAITPABICHUMN U MyTeH
sBommoruu A. H. CesepiioBa, yuenus o 6uochepe B. . Bepnajackoro), onpenensith
T'PAHMIIBI UX IPUMEHUMOCTH K )KUBBIM CHCTEMaM;

YMEHHE BJIaJIeTh METOJaMH HAyYHOTO MO3HAHUS B OMOJIOTUW: HAOIIOJCHUE U
OMHCaHWe >KUBBIX CHCTEM, TPOIECCOB W SIBICHHUH, OpraHU3alus W TPOBEACHUE
OMOJIOTMYECKOT0 HKCIIEPUMEHTA, BBIIBI)KEHUE THIIOTE3bI, BHISIBIICHUE 3aBUCHMOCTH
MEXy HCCIeNYEMbIMI BEIWYMHAMHU, OOBSICHEHUE TMOIYYEHHBIX pPe3yJIbTaTOB,



UCIOJIb30BAaHHBIX HAYYHBIX MOHATHIA, TEOPUHN U 3aKOHOB, YMEHHE J€JIaTh BHIBOJIbI HA
OCHOBAHHH MOJYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIACNATh CYUIECTBEHHbIE MPU3HAKK CTPOCHUS OUOJIOTHYECKUX
OOBEKTOB:  BUOB, MOMYJISIIHMI, MPOIYLIEHTOB, KOHCYMEHTOB, PEIYLIEHTOB,
OMOTeOIeHO30B M JKOCHUCTEM, OCOOEHHOCTH TMPOILIECCOB: HACJEICTBEHHOU
U3MEHUYHUBOCTH, €CTECTBEHHOrO0 OTOOpa, BUA000pAa30BaHUs, MPUCIOCOOICHHOCTU
OpraHU3MOB, JCHCTBUS OKOJOTMYECKUX (PAKTOPOB HA OpPraHU3MbI, IEpeHoca
BEIIECTB M IIOTOKAa DJHEPIUM B HSKOCUCTEMAaX, AHTPONOTCHHBIX W3MEHEHHH B
HKOCHUCTEMAx CBOEM MECTHOCTH, KpPYTOBOPOTa BEIIECTB M OHMOT€OXMMHUYECKUX
IIUKIIOB B Onocdepe;

yMEHHUE NMPUMEHSATH MOJYYEHHBbIC 3HAHUS JUIsl OOBSICHEHHUS OMOJOTMYECKUX
IPOLECCOB U SIBJICHUH, JUIsl MPUHATUS NPAKTHUUECKUX PELICHU B MOBCEIHEBHOU
KU3HH C LEIbl0 o0ecnedeHus: Oe30MacHOCTH CBOErO 3J0pPOBbS M 3J0POBbA
OKPYXAIOIUX JIFOJIEH, COOTIOIEHNS HOPM I'PaMOTHOTO MOBEICHUS B OKPYKAIOIIEH
OPUPOJHOM cpeie, MOHUMAHUE HEOOXOAMMOCTH HCHOJIb30BAaHUS JOCTHUKEHUN
COBPEMEHHOM OMOJIOTUY JIJIs1 pallMOHAIBHOTO PUPOIOTIONb30BAHMS;

YMEHHE pellaTh 3JIEMEHTapHble OMOJIOTUYECKHE 3a/layl, COCTABIISATH CXEMBbI
MepeHoca BEIIECTB U HEPTUH B HKOCUCTEMAaX (LIETH MUTaHuUs);

YMEHHUE BBINOJHATH Ja0OpaTOPHbIE M MPAKTUYECKHE padoOThl, COOMIOAATh
npaBuia mpu padboTe ¢ ydeOHbIM U J1a00paTOPHBIM 000pYAOBaHUEM;

YMEHHE KPUTHUECKH OLICHHBATh U HHTEPIPETUPOBATH HHPOPMAIUIO
OMOJIOTUYECKOTO  COAEpKaHUs, BKIIOYAIOUIYIO TICEBJOHAYYHBbIE 3HAHUS U3
pa3IMYHBIX UCTOYHUKOB (CpPEICTBA MAacCOBOM MHGOpMAIUU, HAYYHO-TIOMYJISPHBIE
MaTtepualibl),  paccMaTpuBaTh  TJ00AJIbBHBIE  DKOJOTUYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (OPMUPOBATH MO OTHOLIECHUIO K HUM COOCTBEHHYIO MO3ULHUIO;

YMEHHE CO3/1aBaTb COOCTBEHHbIE IHMCBMEHHBIE M YCTHbBIE COOOIEHUS,
000011ass OMOTOTUYECKYI0 MH(OPMAILIUIO U3 HECKOJIBKMX HCTOYHHKOB, TPAMOTHO
MCIIOJIb30BaTh MOHATUIHBIN anmapat OMOJOTUH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoaunvecTBo yacoB DJIeKTPOHHbIE
(undposbie)
HanmeHnoBaHue pa3ae/ioB U TeM
Ne n/m Kontpoabupie | IpakTtuuyeckue | 00pasoBaTesibHbIe
IMporpaMmmMmabl Bcero
padoThI padoThI pecypcesl
bubmuorexa [IOK
buonorus kax nayka 2 0.5 https://m.edso0.ru/7f41¢c292
JKuBbIe cCHCTEMBI M X OpraHu3aIus 1 Bubmorexa I{OK
https://m.edsoo.ru/7f41¢c292
XHWMHMYECKUH COCTAB U CTPOEHUE KIIETKH 8 1 bubmaorexa LIOK
https://m.edso0.ru/7f41¢c292
KuznenesaTenbHOCTh KICTKH 6 bubmorexa LIOK
https://m.edso0.ru/7f41c292
Pa3zMHOkeHNEe 1 MHAUBUAYATbHOE PA3BUTHE 5 1 Bu6miorexa LIOK
OpraHu3MoOB https://m.edso00.ru/7f41c292
HacneacTtBeHHOCTh M N3BMEHUNBOCTD 9 1 15 Bu6nuoteka LIOK
OpraHu3MoOB ' https://m.edsoo.ru/7f41c292
Cenekiust opranu3mMoB. OCHOBBI 3 Bu6mmoreka LOK
OMOTEXHOJIOTHHI https://m.edso0.ru/7f41¢c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 1 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

11 KIIACC

KoJyu4ecTBO 4acoB DJIeKTPOHHbIE
(uudpossbie)
HanmenoBaHmue pa3jiesioB U TeM
Ne ni/m Kontpoabneie | IlpakTHueckne | 00pasoBaTelbHbIe
NMPOrpaMmblI Bcero
padoThI padoTbI pecypcbl
DBOJIIOLIMOHHAA OUOJIOTHS 9 1 bubimorexa LIOK
https://m.edsoo.ru/7f41lcc74
Bo3HUKHOBEHHE M pa3BUTHUE )KU3HU Ha 10 1 0.5 Bubimorexa LIOK
3emire ' https://m.edsoo.ru/7f41cc74
Opranu3Mbl 1 OKpyKaromas cpeaa 5 1 Bubnuoreka [IOK
https://m.edsoo.ru/7f41cc74
Co00111eCTBa ¥ SKOJIOTMYECKUE CUCTEMBI 10 bubanoreka IIOK
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 1 2.5



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

IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosmuecTBo 4acos JIEKTPOHHBIE
undgpoBbie
Ne Jata
Tema ypoka KourpoJubnbie | IIpakTuyeckue oOpa3oBaTesbHbIE
n/n Bceero U3yYeHUsS
padoThI padoThI pecypceel
bubmuorexa [JOK
buosorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
MeTo/1b1 TO3HAHUS )KUBOW TPUPOJIBI.
[IpakTuueckas padorta Ne 1 G LOK
. noIrnoTeKa
(CCTOTIBIOBAIAC PASIMABIX 1 0.5 https://m.eds00.ru/863e6122
METOJIOB MPU U3YUYEHUU
OMOJIOrMYECKUX OOBEKTOBY
buonoruueckue cucTemsbl, IPOLECCHI 1 Bu6miorexa [OK
1 HX H3y4CHHC https://m.eds00.ru/863e6564
XHUMHUUYECKUH COCTaB KIETKU. Bona u 1 Bu6nmorexa [{OK
MHHEpaJIbHBIE COIU https://m.eds00.ru/863e674e
bu6nmoreka [JOK
benxu. CocTas u cTpoeHue 0enkoB 1 https://m.eds00.ru/863e6b72
®epMeHTHl — OHOJIOTHYECKHE
katanuzaTopskl. JlabopaTtopHast pabota 1 05 bubnmnoreka [JOK
Ne 1 «M3yuenue kaTanuTHYECKOM ' https://m.eds00.ru/863e6b72
AKTUBHOCTH (PEPMEHTOB (Ha MpUMepe
aMmIIa3bl WIK KaTaaas3bl)»
bu6mmoreka [IOK
Yruesoppl. JIma s . https://m.eds00.ru/863e6870



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

bubmuorexa [JOK

8 Hyxneunossie kucnothl. ATD https://m.eds00.ru/863e6d5c
9 Hcropust 1 METOTbI H3YUCHHUSI KIICTKH. Bubmorexa [[OK
Knerounas Teopus https://m.eds00.ru/863e6e88
10 Knerka kak nienocrHas xuBas
cucrema
CtpoeHue 3yKapuoTHYECKON KIIETKH.
JlaboparopHas pabora Ne 2
«M3yueHune cTpOeHHs KIETOK bubnuorexa [JOK
11 pacTeHHIA, )KHBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6ff0
OakTepHii Mo MUKPOCKOIIOM Ha https://m.edso00.ru/863e716c
TOTOBBIX MUKPOTpENapaTax u ux
OTIMCAHHEC
bubmuorexa [JOK
12 OGMmeH BellleCTs 111 MeTaboNH3M https://m.edso00.ru/863e766¢
bu6mmoreka [IOK
13 PotocunTes. XeMOCHHTES https://m.eds00.ru/863e7c98
bu6mmorexa [IOK
14 i
Jueprerueckuii 0omen https://m.edsoo.ru/863e7aae
JKuzHeHHbIN UK KIeTKU. [lenenue
KJIeTku. Muto3. Jlaboparopnast Bt 1IOK
nonMMoTeKa
15 pabota Ne 3 «Habmronenne Mutos3a B 0.5 https://m.edsoo.ru/863e7dcA
KJIETKaX KOHYMKa KOPEITKa JTyKa Ha
TOTOBBIX MUKpPOIIpemapaTax»
16 buocunTes Oenka. Peakimst BuGnnorexa [IOK
MaTpUYHOr0 CHHTC3a https://m.eds00.ru/863e796e
bu6mmoreka [JOK
17 Tpancsuus — Gnocuntes benka https://m.edso00.ru/863e796e
18 HexuieTounsle pOpMBI XKU3HU — bubmmnorexa LIOK



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

BUPYCBI

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

bu6mmoreka [IOK

19 ®opMBbl pa3MHOXKEHHSI OPTaHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
. bu6mmoreka [IOK
20 Meidos https://m.edsoo.ru/863e7f4a
OO0pazoBaHue 1 pa3BUTHE TOJOBBIX
KJ1eTOK. OII010TBOPEHHE.
JlaboparopHast pabora Ne 4 bubnnoreka [JOK
21 0.5 _
«3yueHne cTpoeHus MOJIOBBIX https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHKpOIIpernapaTax»
b7 WNHnuBunyansHOE pa3BUTHE Bu6nuorexa [{OK
OpraHu3MOB https://m.eds00.ru/863e8436
b3 I'eneTnka — Hayka o bubnuoteka [JOK
HACJIEICTBEHHOCTH U M3MEHYNBOCTH https://m.edso0.ru/863e86f2
3aKOHOMEPHOCTH HACTIEI0BaHUS
24 MpHU3HaKOB. MOHOTHOpHUAHOE brbmiorexa [JOK
p ’ pui https://m.edso0.ru/863e8878
CKpeIllMBaHUe
UTHOPHUIHOE CKpelnBaHue. 3aKOH
25 fe3aBI/IIZI/IMOFO Haine OBaHMS brbmiorexa [JOK
a https://m.edso0.ru/863e89a4
MIPU3HAKOB
CremieHHOe HacieJOBaHNE
npu3HakoB. JlaboparopHas pabota Ne
o6 5 «M3yuenune pe3ynbpTaToB 05 bubnmoreka [JOK
MOHOFI/I6pI/IILHOl"O " I[I/IFI/IGPI/I,ZLHOFO ' https://m.edso0.ru/863e8c60
CKpEIIMBaHUA Y IPO30(UIIBI HA
TOTOBBIX MUKpPOIIpemapaTax»
27 I'enernka mona. HacnenoBanue bu6mmoreka [IOK



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

IMPHU3HAKOB, CUCIVICHHBIX C IIOJIOM

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

N3menuuBocts. Henacnencrsennas
M3MEHUYUBOCTh. JlaboparopHas pabota

Ne 6. 3ydenue Mo (pUKaIMOHHOM bubnnoreka [HOK
28 1 0.5 _
W3MEHYUBOCTH, IOCTPOCHUE https://m.edsoo.ru/863e8efe
BapHUAIIIOHHOTO pAJia U
BapHallMOHHOW KPUBOM»
HacnencTBeHHass H3MEHYUBOCTD.
JlaboparopHuas pabota Ne 7. bubnnoreka [JOK
29 . 1 0.5 :
«AHanu3 MyTaluui y 1po3ohuisl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpOIIpernapaTax»
bubmuorexa [JOK
30 T'enernia yenoseia 1 https://m.eds00.ru/863e8d78
O60061eHue o Teme
31 «HacnencTBeHHOCTh U U3MEHUYUBOCTD 1
OpPraHU3MOB»
32 CenexIius KaKk HayKa ¥ IMpoIiece 1 bubmorexa LIOK
https://m.eds00.ru/863e9214
33 MeToIbI ¥ JOCTHKCHHSI CETICKITUU 1 Bu6nnoreka LIOK
pacTeHUN U KUBOTHBIX https://m.eds00.ru/863e9214
24 buoTtexHonorus kak orpacib 1 Bu6morexa [IOK
MIPOU3BOACTBA https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34 4

[TPO'PAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KIIACC

KoauuyecTBO 4acoB JJIeKTPOHHBIE
uudposeie
Ne Jara
Tema ypoka Kourpoabnbie | IIpakTuyeckue obpa3oBaTe/bHbIE
n/n Bceero H3YyYeHHUs
padoThI padoTbI pecypcbl
DBOJIIOLHS U METO/IbI €€ U3yUEHUS 1 Bubmorexa HOK
https://m.edsoo.ru/863ea20e
Hcropus pa3BuTus npeacTaBieHUi 00 1 Bu6orexa LIOK
3BOJIIOIUU https://m.eds00.ru/863e9570
MEKpPOSBOTIOmEA 1 bu6mmoreka [IOK
https://m.edsoo.ru/863e9cle
[Tomymsimus Kak seMeHTapHas
€AMHUIA BUJIA U DBOJIIOIHH.
JlaGopatopHuas padora Ne 1 1 0.5 bubmmorexa LJOK
patopHas p - ' https://m.eds00.ru/863e99c6
«CpaBHEHUE BHJIOB T10
MOP(OJIOTHIYECKOMY KPUTEPHUIOH
JIBrOKyIIIME CUITBI (3JIEMEHTapHBIE 1 Bu6miorexa [OK
(paxTOpBI) 3BOIIOLMH https://m.eds00.ru/863e9da4
. bu6nmoreka [JOK
EcrecTBennbIit 0TOOp U €ro GopMbI 1 https://m.eds0o.ru/863e9ed0
Pe3ynbrarel 3BOIOIUY:
MPUCTIOCOOTIEHHOCTh OPTaHU3MOB U
BU000pa3oBanue. JlabopaTopHas 1 05 bubnuorexa [JOK
paborta Ne 2 «Onucanue ' https://m.edso0o.ru/863e9fde
MIPUCITOCOOJICHHOCTH OPTaHU3Ma U €8
OTHOCUTEILHOTO XapaKTepa»
Hampanenus u myTH MakpO3BOJIOIUU 1 bubumorexa LIOK

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



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

HeoOpaTtumocTs 3BOIIONNN

Hcrtopust xu3nn Ha 3emiie 1 METObI

10 R
e€ U3y4yeHust
1 ['unoTe3bl NPOUCXOXKICHUS )KU3HU Ha Bu6mnorexa LIOK
3emuiie https://m.edso00.ru/863ea5a6
Pa3BuTHe )u3HM Ha 3eMIIe 110 3paM U Bu6mmorexa LIOK
12
nepuogam https://m.edso0.ru/863ea6be
OCHOBHBIE JTAIIbI 3BOJIIOIUHN
PACTUTCIIBHOTO U )KUBOTHOI'O MHpPaA. 6 OK
bubmmotexka 1]
1 [IpakTuueckas padora Ne 1 :
3 P P 0.5 https://m.edso0.ru/863ea8bc
«I/I3yq€HI/I€ HUCKOIIa€MBbIX OCTAaTKOB
pacTeHUId ¥ JKUBOTHBIX B KOJIICKITUSIX)
CoBpemeHHas cuctema bubnuorexa [IOK
14
OpraHr4ecKoro Mupa https://m.edsoo.ru/863ea48e
15 DBOJTIOIHS YeJIOBEKa (aHTPOTIOTEHE3) bubmorexa LIOK
p https://m.edsoo.ru/863eac2c
16 Asroxympe cuibl (GakTops) bubmuorexa [JOK
AHTPONOTEHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUH SBOJIOLHUH
YeJloBeKa
UYenoBeueckue packl ¥ MPUPOTHBIE Bubmmoreka LIOK
18 :
ajarTaluy YeJoBeKa https://m.edsoo.ru/863eaea2
O6001menue mo Teme
19 «BO3HUKHOBEHUE U PA3BUTHE KU3HU
Ha 3emJie»
20 DKoJ0rus Kak HayKa
21 Cpenbl 0OUTaHMS U SKOJIOTHYECKHE bubnnorexka [JOK



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

(baxTopsl

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

AlGuoTtndeckue HaKTopsbI.
Jlaboparopnas pabota Ne 3.
«Mopddomnoruueckue 0COOEHHOCTH

22 pacTeHuil U3 pa3HbIX MECT OOUTaAHUY. 0.5 BH6J_IHOTeKa HOK
https://m.edsoo.ru/863eb10e
Jlaboparopuas padora Ne 4. «Biusiaue
CBETa Ha POCT U Pa3BUTHE YEPEHKOB
KoJeyca»
bubmuorexa [JOK
23 brorieciue paxropt https://m.ed5058/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKU
24 nonyssiiun. [Ipaktudeckast padora No 0.5
2 «Iloacy€r mIOTHOCTH MOMYJIALMI
Pa3HbIX BUJOB PACTEHUI»
oo Coob1ecTBa OpraHu3MOB — Bubmmoreka LIOK
OHoIIEHO3 https://m.edsoo.ru/863eb46a
o6 DKOJIOTUYECKHE CUCTEMBI Bu6mmoreka LIOK
(3K0CHCTEMBI) https://m.edso0.ru/863eb46a
57 OcHOBHBIE TIOKa3aTEeNN IKOCUCTEMBI. Bu6uorexa [JOK
OKOJOTUYECKHE MUPAMULIBI. https://m.edso0o.ru/863eb5fa
CoiicTBa sxocucteM. CyKieccus
28 [IpupoHbIE S5KOCUCTEMBI
29 AHTPOTIOTEHHBIE YKOCUCTEMBI
30 buocdepa — rimobanpHas sKOCHCTEMA Bu6mmoreka LJOK
3emun https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIIECTBOBAHHUS Bu6mnorexa LIOK

ouochepsl

https://m.edso0.ru/863ebd16



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
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

32 UYenosedecTBo B Onocdepe 3emiu 1
33 CocylecTBOBaHUE IPUPOIBI U L Bu6muorexa [JOK
YyeJI0BEYECTRA https://m.edsoo.ru/863ebale
34 0O0600mienne TeMsl «CooO1iecTBa u 1
9KOJIOTUYCCKHE CHCTEMBD).
OBLIEE KOJIMYECTBO YACOB I10 34 25

I[TPOTPAMME



https://m.edsoo.ru/863eba1e

YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI UIS1 YYHEHHUKA

* buonorus / Ilaceunuk B.B., Kamenckuii A.A., Pyonios A.M. u apyrue /Ilox
pen. Ilaceunuka B.B., AkiimonepHoe o61iecTBo «3m1arenbcTBO
«IIpocsemnieHue».

METOANYECKHUE MATEPHUAJIBI JJJIS1 YYUTEJIA

B. B. Ilaceunuxk I'. T'. llIserioB T. M. Edpumoa BUOJIOT'UA 10—11 xmacchl.
bazosbiit yposens. [loypounsie pazpadotku. YuebHnoe nocodue ass
0011e00pa3oBaTeNbHBIX OpPraHnu3aIiil. 2-¢ u3laHue, CTePeoTUITHoe. MockBa
«IIpocsemenuey 2023

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://lesson.edu.ru/lesson/5¢523154-8bfa-4fdf-bdf8-fb62770d3862
http://school-collec-tion.edu.ruhthttp://ege.edu.ru
http://www.fipi.ruhttp://www.priroda.ru
https://biology.ru/textbook/content.html

https://studarium.ru

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



https://lesson.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862
https://biology.ru/textbook/content.html
https://studarium.ru/
https://m.edsoo.ru/863eba1e
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