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HOACHUTEJBHASA 3AITMCKA

[Ipu pa3paboTke mHporpaMMmbl TO OHOJIOTHH TEOPETHUYECKYIO OCHOBY IS
ompeneeHusT MOAX0A0B K (OPMHUPOBAHUIO COJCpPKaHUS Y4eOHOTO TpeaMmeTa
«buosorus» cocTaBWwIM: KoHUEeNTyalbHble TnojoxkeHus @PIoC COO o
B3aMMOOOYCIIOBJICHHOCTH I1IeJIei, colepKaHusi, pe3yJbTaToB OOy4YeHHUS U
TpeOOBaHMI K YPOBHIO MTOATOTOBKH BBITYCKHUKOB, TTOJIOKEHHUS 00 OOITUX MENIX 1
MPUHITUTIAX, XaPAKTEPU3YIOIMUX COBPEMEHHOE COCTOSSHHE€ CHCTEMBI CPEIHETO
obmero o6pazoBanus B Poccuiickoii deneparinu, a TaKKe MOJIOKEHUS O CIIeu(puKe
Oouonoruu, e€ 3HAUYCHUM B TO3HAHUM >KUBOM MPUPOABI U OOECleYeHUn
CYILIECTBOBAHMS dYeJioBeuecKoro oOmiecTBa. CoriacHO Ha3BaHHBIM IMOJIOKEHUSIM,
oTpeeeHbl OCHOBHBIC (DYHKITHH MPOTPAMMEI TI0 OHOJIOTHH U €€ CTPYKTYpa.

[Iporpamma no Ouosoruu Aa€T NpeICTaBICHUE O MENsIX, 00 00IIel cTpaTeruu
00OydYeHUsI, BOCTIUTAHUS B PA3BUTHS O0yUAIONIUXCs CPEICTBAMU YIEOHOTO TIpeIMeTa
«buonorusy, onpenenser 00s13aTeIpHOE MPEIMETHOE COJIEPKAHUE, €TO CTPYKTYPY,
pacmpenesieHue Mo paszjesiaM U TeMaM, PEKOMEHAYEMYIO MOCIe0BaTEIbHOCTD
U3Y4YEeHUS] Y4eOHOT0 MaTepualia ¢ y4éTOM MEKIIPEAMETHBIX U BHYTPUIIPEIMETHBIX
CBS3€H, JIOTMKH O0O0pa30BaTEIBHOTO TIpOIlecca, BO3PACTHBIX OCOOCHHOCTEH
oOyyJaromuxcsi.

B nporpamme 1o 6M0I0TuM TaKkKe yIUTHIBAIOTCS TPEOOBAHUS K INIAHUPYEMBIM
JUYHOCTHBIM, METANpPEIMETHBIM U TPEIMETHBIM pe3yJbTaTaM OOy4YeHHUS B
hopMHpOBaHHUH OCHOBHBIX BUJIOB y4eOHO-TI03HABATEIILHON
NeATEeIbHOCTH/YUEOHBIX JEHCTBUM OOyYaroUIMXCsli MO OCBOCHHUIO COJEPKAHMS
OMOJIOTUYECKOT0 00pa30BaHMUS.

B nporpamme no 6uosioruu (1011 kmaccel, 0a30BbId YPOBEHb) peaqn30BaH
OPUHIIMI TPEEMCTBEHHOCTH B M3yY€HUU OHWOJOTHH, Onarojgapsi yemMy B HeH
MPOCMATPUBAETCS HANpPABICHHOCTb Ha pPa3BUTHE 3HAHWM, CBS3aHHBIX C
GbopMHpOBaHHEM  €CTCCTBEHHO-HAYYHOTO MHUPOBO33PECHUS, IIEHHOCTHBIX
OpHEHTAIUN JIMYHOCTH, SKOJOTHUYECKOTO MBIIIICHUS, TIPEICTaBIICHUH O 3I0POBOM
oOpase >XU3HU U OEPEKHBIM OTHOIIEHHEM K OKPYXKAIoIIeW MPUPOIHON Cpere.
[ToaTOMy Hapsmy ¢ M3yd4eHHEM OOIIEeOMOIIOTMYECKUX TEOPUM, a TaKKe 3HAHHUM O
CTPOCHHUH KUBBIX CUCTEM PA3HOTO PaHTa U CYITHOCTH OCHOBHBIX MPOTEKAIOIIUX B
HUX TPOIIECCOB B MPOrpaMMe MO OWOJIOTHHU YICICHO BHUMAaHHUE WCIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUH B MTOBCEIHEBHOMN JKU3HU VIS PEIICHUS MPUKIIATHBIX 3371a4, B
TOM 4YHCJE: TPO(UIAKTHKNA HACIEIACTBEHHBIX 3a00JICBaHHI 4YeIOBEKa, MEINKO-
T€HETHYECKOTO KOHCYJIbTUPOBAHMS, 000CHOBAHUS SKOJIOTUUYECKHU IE€TIE€CO00Pa3HOTO
NOBEACHUS B OKpYKaloLEH MPUPOIHON cpelie, aHalu3a BIMSHUS XO03UCTBEHHOM
NESTEIbHOCTH YEJIOBEKA Ha COCTOSTHUE MPUPOJHBIX U MUCKYCCTBEHHBIX KOCHCTEM.
VYcunenue BHUMaHUS K TMPHUKIAIHON HAMNpPaBIEHHOCTH Y4Ye€OHOro mpeaMeTa
«buosnorus» NpoUKTOBaHO HEOOXOIMMOCTbIO 0OECTIeUeHUs YCIOBHM JIsl pellIeHUs



OJIHOM M3 aKTyaJbHBIX 3aJlay IIKOJBbHOIO OMOJOTUYECKOT0 00pa3oBaHUs, KOTOpas
npenmnosiaraetT (GopMupoBaHHE y OOyUaAIOIIUXCS CIIOCOOHOCTH aJaNTHPOBATHCA K
M3MEHEHMSIM JUHAMWYHO PA3BUBAOLIETOCS COBPEMEHHOIO MUPA.

buonoruss Ha ypoBHE cpenHero oOIIero 00pa3oBaHUsI 3aHUMAET BAXKHOE
Mecto. OHa obecrieunBaeT (OPMUPOBAHKE y OOYUYAIOIIUXCS MPEACTABICHUN O
HAy4YHOU KapTHUHE MHpA, pacliupseT U 000OIIaeT 3HaHUS O KUBOWU MpUpPOIE, €€
OTJINYUTENIbHBIX MPHU3HAKAaX — YPOBHEBOW OPraHU3allMM U HBOJIOLHH, CO3AET
YCIIOBUSL  JUIA:  TO3HAHUS  3aKOHOB  JKMBOM  TPUPOIBI,  (HOPMHpPOBAHHS
(YHKIIMOHAJIBPHOW TPAMOTHOCTH, HABBIKOB 3J0pPOBOrO0 M Oe3zomacHoro oOpasza
YKU3HH, DKOJIOTUYECKOI0 MBIIIJICHUs], HEHHOCTHOIO OTHOLIEHUS K KUBOW IPUPOAE
U YEJIOBEKY.

Bonbioe 3HaueHre OMOJIOTUS UMEET TAKXKE JUIsl pELICHHs] BOCIIUTATENIbHBIX U
pa3BUBAIOIIMX  3aJad  CpeJHero  obmero  o0pa3oBaHMsA, COLUUAIM3ALMU
oOyuatomuxcs. M3yuenue 6uonoruu odecreunBaeT yciaoBHs A GOpMUPOBAHUS
MHTEJUICKTYaJIbHbIX, KOMMYHHKAallMOHHBIX M  HWH(OPMAIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJBTYpbl, CIIOCOOCTBYET HMHTErpaluu OHOJOTMYECKUX 3HAHUW C
IPEICTaBICHUAMHU U3 APYTUX YU€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU U
reorpadun. Ha3BaHHblE MOJNIOKEHHUS O MNpeAHA3HAYEHWU YYEOHOro IpenMeTa
«buonorus» CcOCTaBUIM OCHOBY Jisi ONpENENeHUs IMOAXOAOB K OTOOpy H
CTPYKTYPUPOBAHHUIO €T0 COJEpkKaHUsA, MPEICTABICHHOTO B IIPOrpaMMe IIO
ounonoruu.

Otb60p coxepkanus yueOHOro mpeamera «buosorus» Ha 0a30BOM YpPOBHE
OCYIIECTBIEH C MO3ULMI KyJIbTypOCOOOpPa3HOrO IMOAXO0/a, B COOTBETCTBUU C
KOTOPbIM OOy4Yaromuecs: JOJDKHBI OCBOMTH 3HAaHUS W YMEHHMs, 3HAUUMblE MJIs
dbopmupoBaHusi O0OIIEH KyJIbTYphl, OMNpEACIAIONIUE aJeKBAaTHOE TOBEJCHUE
YeJIoBeKa B OKPYJKAroIIeH MPUPOIAHOM cpejie, BOCTpeOOBaHHBIC B TMOBCEIHEBHOM
KU3HU U TPAKTHUECKOM esTesnbHOCTH. Ocoboe MecTo B 3TOM CHUCTEME 3HaHM
3aHUMAIOT JIEMEHTHI COAEPKaHUs, KOTOPbIE CIy’KaT OCHOBOM Juist (POPMUPOBAHUS
IIPEICTABICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE Mupa |
[EHHOCTHBIX  OpPHEHTAIMSX  JIMYHOCTH, CIOCOOCTBYIOIIMX  TyMaHHW3alUu
OMOI0rHYecKOro o0pa3oBaHusl.

CTpykTypupoBaHHe cCOIEpKaHUs yuyeOHOro Marepuajla B Mporpamme Io
OMOJIOTUM OCYIIECTBICHO C YYETOM NPUOPUTETHOTO 3HAYEHUSI 3HAHUU OO0
OTJIMYUTENBHBIX OCOOCHHOCTAX >KMBOM MPUPOJIBI, O €€ YPOBHEBOW OpraHU3alUU U
ABOJIIOLIMHU. B COOTBETCTBHM C 3TUM B CTPYKType yueOHOTO npeameTa «buonorus»
BBIJICJTICHBI CIIEAYIOIINE COAEp KATEIbHbIE JIMHUU: «bHOIOrHs Kak Hayka. Meroasl
Hay4yHOro mo3HaHUs», «Kierka xak Ouonorumueckas cuctema», «OpraHuszM Kak
Oouonoruyeckas cuctemay, «CucrtemMa U MHOTooOpasve OpPraHUYeCKOro Mupay,
«OBOIOLUS KUBOU PUPOJBDY, « IKOCUCTEMBI U IPUCYIIIE UM 3aKOHOMEPHOCTH.



[lenp m3yuenus ydeOHOro mpenmera «buomorus» Ha 0a30BOM YpOBHE —
OBJNaJIcHHEC  OOYYAIOMIMMUCSA 3HAHUAMH O  CTPYKTYpHO-(YHKIIMOHATHHOM
OpraHW3allii > KUBBIX CHCTEM pAa3HOTO paHra W MNpUOOpeTeHHne YMEHUH
WCIIOJIB30BaTh ATH 3HAHUS JUISI TPAMOTHBIX JCHCTBHUN B OTHOIICHHH OOBEKTOB
KUBOU MPUPOJIBI M PEIICHUS PA3TMYHBIX )KU3HECHHBIX MTPOOIIEM.

JoctrxeHne 1enu u3ydeHus ydeObHoro mnpeamera «buonorus» Ha 6a30BOM
ypOBHE 00ECTICUNBACTCS PEIICHUEM CIIEAYIONTNX 3a/1a4:

OCBOCHHE OOYYaIOIUMHKCS CUCTEMBI 3HAHUW O OWOJOTUYECKUX TEOPHUSX,
VYCHHSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIaX, CIYKAIIHX OCHOBOU
is (GOpMHUPOBAHMSI TPEACTABICHUN O €CTECTBEHHO-HAYYHOW KapTHHE MHUpA, O
METO/IaX HAYyYHOTO MO3HAHMS, CTPOCHUU, MHOTOOOpa3uu U OCOOCHHOCTSX KUBBIX
CUCTEM Pa3HOTO YPOBHS OPTaHW3aIlH, BBIIAOIIUXCS OTKPBITUSX H COBPEMEHHBIX
HCCJIEIOBAaHMUIX B OMOJIOTHH,

dbopMupoBaHHe y OOYYAIOMIMXCS ITO3HABATCIBHBIX, HHTCIICKTYIbHBIX |
TBOPUYECKUX CIIOCOOHOCTEH B MPOIECCE aHaIM3a JAaHHBIX O MYyTSIX Pa3BUTHSI B
OWOJIOTHH HAy4YHBIX B3TJISA0B, WIACH W TOIXOJOB K HM3YyUEHHUIO KUBBIX CHCTEM
pa3HOTO YPOBHS OpraHH3aIlNH;

CTAaHOBJICHHE Yy oOydaroumxcsi oOmeil KyJabTypbl, (YHKIMOHAIBHON
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATHh U OIICHUBATH SBJICHUS OKPYXKAIOIIETO
MHpa XKUBOH IPHUPOJIbI HA OCHOBAHWH 3HAHUI M OTIBITA, TOJYYECHHBIX IPU H3yUCHUH
OMOJIOTHH;

dbopMupoBaHHEe Yy OOYYAIOIIMXCS YMCHHHA WIIIOCTPUPOBATh 3HAYCHHE
OMOJIOTUYECKUX 3HAHWA B TPAKTHUECKOW JCATEIHHOCTH 4YEJIOBEKAa, pPa3BUTHU
COBPEMEHHBIX MEAUITMHCKUX TEXHOJOTHUH U arpOOMOTEXHOJIOTHIA,

BOCIIUTaHUE YOEKJIEHHOCTH B BO3MOXKHOCTH TIO3HAHUS YEJIOBEKOM >KUBOU
IPUPOJIBI, HEOOXOTUMOCTH OEpPEIKHOT'O OTHOIICHUS K HEH, COOTIOICHHUS dTHYSCKUX
HOPM TP MPOBEJICHUN OMOJIOTUYECKHUX UCCIIEI0BAHMM;

OCO3HAHHWE IICHHOCTH OWOJIOTMYECKUX 3HAHWUW JUISI TIOBBINICHUS YPOBHS
9KOJIOTHYECKOH KYJIbTYPBI, 1 (GOPMHUPOBAHKSI HAYTHOTO MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUW B TOBCEAHEBHOM KU3HU TS
OIICHKH TIOCJIE/ICTBUI CBOEH JESITETHLHOCTH MO OTHOIIIEHHUIO K OKpY’KaIoIeh cpere,
COOCTBEHHOMY 3JI0POBBIO, OOOCHOBaHHWE W COONIOACHHE MEP NPODUIAKTUKH
3a00JIeBaHUM.

B cucreme cpemnero o6miero oOpasoBanusi «buonorws», uzydaemas Ha
0a30BOM YpOBHE, SBISCTCS OOS3aTCIBHBIM yYEOHBIM TPEIMETOM, BXOISANIUM B
cocTaB NpeaMeTHOM o0aacTu « EcTecTBeHHO-HAayUHbIE IPEIMETHD.

Jlist m3ydenusi 6uonoruy Ha 6a30BOM YPOBHE CPEIHEro 001Iero oopa3oBaHus
orBoautcs 68 yacos: B 10 kinacce — 34 yaca (1 yac B Hegemo), B 11 kmacce — 34 yaca
(1 gac B HEeIEIIO).



COIEPKAHUE OBYYEHUA
10 KITACC

Tema 1. buoJiorust kKak Hayka.

buonorus xak Hayka. CBsizb OMOJOTHU C OOILIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTUMHU €CTECTBEHHBIMU HayKamu, (puiocopueit, STUKON, SCTETUKON U MPABOM.
Pounb 6uonoruu B popMupoBaHUN COBPEMEHHON HAYYHON KapTUHBI Mupa. Cuctema
OMOJOTHYECKHUX HayK.

Metoabl TO3HAHUS KUBOUW MPUPOIbI (HAOIIOICHUE, SKCIIEPUMEHT, OMKUCAHUE,
U3MEpeHHe, KiaaccupuUKalus, MOJACIUPOBAHUE, CTAaTUCTUYECKas o00paboTka
JTAHHBIX).

JlemoHCTpanuu:

[Toptpetsr: Y. {apsun, I'. Mennens, H. K. Konbnos, k. Yorcon u @. Kpuk.

Tabnuibl U cxeMbl: «MeTo bl TO3HAHUS )KUBOU MPUPOJIBI».

JlaGopaTopHble M NpaKTH4YeCKHe PadoThI:

[Ipaktuueckass padora Ne 1. «Vcnonb3oBaHWe pa3IUYHBIX METOAOB IPHU
U3YYCHUH OUOTOTHYECKUX OOBEKTOBY.

Tema 2. )KuBble cucTeMbl M HX OPraHU3AIUsI.

JKusbie cuctembl (OMOCUCTEMBI) KaK MpeAMET U3ydeHus: ouosoruu. OTinune
YKUBBIX CUCTEM OT HEOPTAHUYECKOM MTPUPOLBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpas3ue. YPOBHU OpPraHU3aIUU OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBbIM, OPraHU3MEHHBIA, IOMYJIALMOHHO-
BUJIOBOM, SKOCHCTEMHBIHN (OMOTeoIeHOTHYECKH ), OMOChEPHBIH.

JlemoHCcTpanuu:

Tabnuiel 1 cxembl: « OCHOBHBIE MPU3HAKH KU3HUY, « Y POBHU OpTraHU3alUU
YKABOU IIPUPOIBI».

O6opynoBanue: Mojieab moJiekyibl JJTHK.

Tema 3. XuMu4ecKkuii COCTaB U CTPOEHNE KJIETKHU.

XUMHAUYECKUN COCTaB KIIETKH. XHMHUYECKHUE BJIEMEHTBI: MaKpO3JIEMEHTBHI,
MUKPO3JIEMEHTHI. BoJla 1 MUHEpaIbHBIE BEIIECTBA.

OyHKIMK BOABI M MHUHEpalbHBIX BemlecTB B KieTke. l[loanepkanue
OCMOTHUYECKOTO Oananca.

benku. CoctaB u cTpoeHre OENKOB. AMMHOKHCIOTBI — MOHOMEPHI OEJIKOB.
He3ameHnnmble U 3aMEHUMBIE aMUHOKHUCIOTH. AMUHOKHUCIIOTHBIM COCTaB. Y pOBHU
CTPYKTYphl O€JIKOBOW MOJIeKyJIbl (TepBUYHAs, BTOpUYHAS, TpPETHUYHAS U
YeTBepTUYHASI CTPYKTypa). XUMHUYECKHEe CcBOMcTBa OenkoB. buonorumueckue
(GyHKIIMH OEIKOB.



depMeHTHI — Onosornuyeckue karaauzaropbl. CTpoeHue hepMeHTa: akTUBHBIN
HeHTp, cybOctpatHas crnenudpuuHocTb. Kodepmentsl. Butamunasl. Orianuuns
(EepMEHTOB OT HEOPTAHUYECKUX KaTaIU3aTOPOB.

YreBosl: MOHOCAXapu bl (TITFOK03a, pru003a 1 Ae30KCUPr003a), Tucaxapuiabl
(caxaposa, JlakTo3a) W ToaMcaxapuibl (Kpaxmal, TJHUKOTEH, IeJUTI0JI03a).
buonornyeckue QpyHKIIMN YIII€BOIOB.

Jlunuael:  Tpurauuepuabl, ¢ocdonunuasl, crepounsl. ['mapoduIbHO-
ruapodobHbie  cBoiicTBa. buonornueckue Qynkuuu aunugoB. CpaBHEHHE
YTJIEBOJ0B, OEJIKOB U JIMIUI0B KaK UCTOYHUKOB SHEPTUHU.

HyxnennoBeie xkucnorsl: JJHK wu PHK. Hykneornasr — wmoHOMEDSI
HyKJIenHOBBIX KUCHOT. Ctpoenue u pynkuuu JAHK. Ctpoenne u ¢pynkuun PHK.
Buasr PHK. AT®: ctpoenne u GyHKIIUH.

[{uTosnorus — Hayka o kietke. KierouHnas Teopust — npuMep B3auMOACHCTBUS
uael u GakToB B HAYYHOM MO3HAHUHU. MEeTO/1bl U3yUEHUS KIETKH.

Krerka kak nenoctHas xuBas cucrema. OOniye npu3Haky KJIETOK: 3aMKHYyTast
HapykHasg MmemOpana, moiekynsl JIHK kak renHermueckuil ammapar, cucrema
cUHTEe3a OeKa.

Tunsl KIETOK: »JyKapuoTHyecKas U Ipokapuoruyeckas. OcoOeHHOCTH
CTpOEHHUs MpoKapuoThyeckor kieTku. Kierounas ctenka Oakrepuil. CTpoeHue
AYKAPUOTUYECKON KIETKM. (OCHOBHBIC OTJIMYMUS PACTUTEIBHOM, >XUBOTHOM H
IrpUOHON KJIETKH.

[ToBEpXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAsl CTEHKA, IIMKOKAJIUKC, UX
¢bynknuu. [Tnazmarnueckas memOpana, e€ cpoiictBa u ¢pyHkuuu. [{uronnazma u eé
opranouipl. OpHomemOpaHHble opraHouabl kietku: OIIC, ammapar ['onbmxw,
nn30coMbl.  [IoyaBTOHOMHBIE OPTaHOWIB! KIETKA: MUTOXOHJIPUH, IUIACTHUJIBI.
[Ipoucxoxnenne MUTOXOHIpUN u mactua. Buasl tmactun. HememOpanHbie
OpraHou/bl KJIETKU: PHUOOCOMBI, KIJIETOYHBIM LIEHTP, LEHTPUONIH, PECHUYKH,
KIyTUKA. QyHKIIMU OPraHOMI0B KIIETKU. BKitoueHus.

Anpo — perynaropHslii HeHTp KieTku. CTpoeHue siapa: siaepHas 00oJouKa,
KapHOoIlIa3Ma, XpOMAaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHCnOpT BEUIECTB B KIIETKE.

JdemoHcTpanmu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. llneiinen, P. Bupxos, [Ix.
Yorcon, ®. Kpuk, M. Yunkuunc, P. ®panxinn, K. M. bap.

Jwnarpammsl: «PacnpenesieHne XUuMUYECKUX 3JIEMEHTOB B HEXKUBOW MPUPOIEN,
«Pacnpenenenne XMUMUYECKUX 3JIEMEHTOB B dKUBOU ITPUPOIE.

Tabmuubl 1 cxembl: «lleproguyeckas TabiauIa XUMHYECKUX SJIEMEHTOBY,

«CTpoeHue MoJIeKyJbl BOJbD», «brocunrtes 0enka», «CTpoeHre MOJEKYIIbl OETKay,
«Ctpoenue pepmenta», «Hykneunossie kucnotol. JJHK», «Ctpoenne monekysl



ATO», «CtpoeHue 3yKapuoTHUYECKON KIeTKn», «CTpoeHHe KUBOTHOM KIETKW,
«CTpoeHHEe pacTUTENbHOM KIeTKW», «CTpoeHHE NPOKAPHUOTUYECKON KIETKHY,
«CTpoeHue sapa KIETKH», « Y TIeBOAbD, «JIumuasn».

OO6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyIOBaHHME Ui MPOBEACHUS
HaONIOACHUN, HM3MEpPEHUH, 3KCIEPUMEHTOB, MHKpPOIIPENapaThl PaCTUTENIbHbIX,
KUBOTHBIX U OAKTEPHAIIbHBIX KIETOK.

JlabopaTtopHble U paKkTHYeCKue padoThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaJIUTUYECKOM AaKTUBHOCTHU
dbepMeHTOB (Ha IPUMEPE aMIITa3bl WU KaTajasbl)y.

JlaGopatopHas pabota Ne 2. «M3ydyeHue CTpOeHUsI KIETOK pPACTCHUH,
KUBOTHBIX M OaKTEpHil MOJ MUKPOCKOIIOM Ha FOTOBBIX MHUKpOIpenaparax M Hux
OIMCAHUE.

Tema 4. )KuzHenesiTeIbHOCTb KJIETKHU.

OOMeH BeliecTB, WU MeTa00IM3M. ACCUMUIIALMS (TUTAaCTUYECKUIT OOMEH) U
TUCCUMWISIIUS (PHEPreTuueckuii oOMEH) — JIB€ CTOPOHBI €IUHOTO Tpoliecca
meTabonu3ma. Ponb 3aKOHOB COXpaHEHHUs BEUIECTB W HHEPrMM B MOHMMAHUU
MeTabonu3Ma.

Tunel oOMeHa BenecTB: aBTOTPO(PHBIN U reTepoTpodHbIi. Posib hepMeHTOB B
0oOMEHE BEIECTB U MPEBPAIICHUN YHEPTHH B KIIETKE.

®ortocunte3. CeroBas U TemHOBass ¢a3sl (orocuHTe3a. Peaknuum
dboTocunTe3a. DPheKkTUBHOCTh (hOoTOCHHTE3a. 3HaUeHUE (POTOCHHTE3a IS KU3HU
Ha 3emie. BausHue ycnoBuil cpenbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILIEHUS €r0
MPOJIYKTUBHOCTHU Y KYJIbTYPHBIX PACTEHUM.

XeMocuHTe3. XeMOCUHTE3UPYIOIUe OakTepuu. 3HAUYCHUE XEMOCUHTE3a IS
KU3HU Ha 3eMIIE.

DHepreTuueckuii oOMeH B KJETKe. PacliernieHue BelecTB, BBIJACICHUE U
aKKyMYJIMPOBAaHHUE SHEPTHH B KJIETKE. DTalbl YHEPreTUUECKoro oomena. [ mukonus.
bpoxenne u ero Buiabl. KuciaopomHoe OKHUCIEHHE, WM KJIETOYHOE [bIXaHHE.
OxucnurensHoe GochopunupoBanne. IPHEeKTUBHOCTh DIHEPTETUIECKOTO OOMEHa.

Peakiuu marpuuHoro cuHre3a. ['eHernueckas wuHpopmamms u JIHK.
Peanuzanust renernueckodt wHpopManuu B KieTKe. ['€HETHYECKUl KOA M €ro
cBoiictBa. Tpanckpurnus — marpudnbiii cuate3 PHK. Tpancnsamus — OuocunTes
Oenka. Otanbl TpaHcusuud. KonumpoBanue amuHokucinor. Poms pubocom B
OnocuHTese Oernka.

Hexkiierounsie ¢popmbl xu3Hu — BUpychl. Uctopust otkpeitust Bupycos (/1. U.
NBanoBckuit). OCOOEHHOCTH CTPOEHHSI W KU3HEHHOIO IIMKJIa BHUPYCOB.
baktepnodaru. bonesnm pacTeHmid, >XKWBOTHBIX M YEJOBEKA, BBI3HIBACMbBIC
Bupycamu. Bupyc nmmyHnoneduiura uenoseka (BUY) — Bo3Oyaurens CIIN/a.



OOpatHast ~ TpaHCKpuUmLMs,  peBepraza W  uHTerpasza.  lIpodunaktuka
pacupocTpaHEHUsI BUPYCHBIX 3a00JIEBAHMIA.

JleMoHcTpanUm:

IToptpetsl: H. K. Konbuos, /1. . UBanoBckui, K. A. Tumupsizes.

Tabmuubl 1 cxeMbl: «Tumnel nutanusy, «Metabonuzm», «MUTOXOHIPUSY,
«JHepreTuyeckuii ooMeny», «Xiopomiacty, «Dotocunres», «Ctpoenue JHK»,
«Ctpoenue u GyHKIHOHUPOBaHUE TeHay, «CuHTE3 OenKkay, «I eHeTHIecKuid Komy,
«Bupyco», «bakrepuodarny, «CtpoeHue u xxku3HeHHbIA 1K Bupyca CIIN/]a,
0aktepuodaray, «Permmukarus JJHK».

O6opynoBanue: moaenu-anmiukanun «Yasoenue JIHK u tpanckpumimmsy,
«buocuntes 6enka», «CTpoeHue KIeTkn», MoJenb cTpykTypsl JJHK.

Tema 5. PazmHoOkeHUe U HHAUBHUIYAJbHOE PA3BUTHE OPTraHU3MOB.

KiieTouHbIii UK, WM >KU3HEHHBIM LUK KIeTku. MHTepdaza m mutos.
[Ipoueccsl, mpoTekawmue B UHTepdaze. Pernmkanusa — peakuuss MaTpUYHOrO
cunteza JIHK. Crpoenue xpomocom. XpoMOCOMHBIH HabOp — KapUOTHIIL.
JIMTUIONIHBI W TalJIOMJHBIA ~ XPOMOCOMHBIE  HAOOphBL.  XPOMATHUIBI.
[{utonorndyeckne OCHOBBI Pa3MHOKEHUS M  HWHJIWBUAYAJIBHOTO  Pa3BUTHUSA
OpraHU3MOB.

Henenne knetkn — muto3. Cragum muto3za. [lpoueccsl, mpoucxonsiiyve Ha
Pa3HBIX CTAIUSIX MUTO3a. BUOJIOrMYECKU CMBICT MUTO3A.

[Iporpammupyemast rubeb KJIETKU — arornTo3.

®opMbI pa3MHOKEHHSI OPraHU3MOB: Oecrosioe U nmosoBoe. Bunbl 6ecrnonoro
pa3MHOXXEHUS: JIeJICHUE HAJIBOE, IIOYKOBaHUWE OJHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHKe, BEreTaTUBHOE pa3MHOXKeHUE. VICKycCTBEHHOE KJIOHHUPOBAHUE
OpraHU3MOB, €r0 3HAUECHUE VISl CEJIEKIUH.

[TonoBoe pa3sMHOXKEHHUE, €r0 OTIUYHS OT OECIIONIOTO.

Meiio3. Cranuu meio3a. Ilpouecchl, MPOUCXOAIIME HA CTaAusAX MeHo3a.
IToBenenne xpomocoM B wMmenose. Kpoccunrosep. buosorndeckuii cmpiCia U
3HaYCHHUE MENo3a.

['amerorenes — mporecc o00Opa3oBaHUS TOJOBBIX KIETOK Y JKUBOTHBIX.
[TonoBbie >kene3bl: CeMEHHUKUA W sudHUKA. OOpa3oBaHWEe W Pa3BUTHE IOJIOBBIX
KJIETOK — TraMmeT (CIepMaro30M], SIMIEKIEeTKa) — CIIepMAaTOr€HEe3 U OBOTEHE3.
OCOOEHHOCTH CTPOEHUSI SMIEKIETOK M CcHepMaTto3ougoB. OII010TBOPEHHE.
[TapreHnorenes.

WunuBuayanbHoe  pa3BuTHe  (OHTOreHe3). OMOpUOHANIBHOE  pPa3BUTHUE
(amOpuorenes). DTanbl SMOPHOHATBLHOIO PA3BUTHUS Y TMO3BOHOYHBIX >KUBOTHBIX:
npoOsieHne, racTpyismnus, opraHorene3. IloctaomOpuoHanbHOE pa3BuTHe. THIIBI
MOCTAMOPHUOHABHOTO PA3BUTHSA: TPsAMOE, HempsiMoe (JInuuHO4YHOE). BrusHue



cpelbl HAa pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIOCOOHBIC BHI3BIBATH BPOXKIEHHBIC
YPOJICTBA.

Poct u pa3Butue pacteHuil. OHTOr€HEe3 IIBETKOBOTO PACTEHHUS: CTPOECHHUE
CEMEHH, CTAINU PA3BUTHSL.

JdemMoHcTpaumu:

Tabmunplr 1 cxembl: «@DOpMBI pa3MHOXKEHHUSI OpPraHU3MOBY, «JIBoiHOE
OIUIOJIOTBOPEHUE Y IIBETKOBBIX pacTeHU», «BeretaTuBHOE pa3MHOXKEHHUE
pacteHui», «Jlemenne xietkn Oaktepuit», «CTpOCHHE TMOJOBBIX KIIETOKY,
«Ctpoenue xpomocombly», «Kimerounslii mukim», «Pemmukanus JTHK», «Mutosy,
«Menosz», «IIpsmoe n HenpsiMoe pa3zButue», «l'aMeroreHes y MICKOIMUTAIOINX U
yesioBeKkay, « OCHOBHBIE CTaUHU OHTOTCHE3a).

O6opynoBaHue: MHKPOCKOTI, MUKPOITPENapaTh «CriepmaTo3ou sl
MJICKOTIUTAIONIETOY», «SHIIeKIIeTKa MIIeKONUTaromero», «Kapuokunes B KieTKax
KOpElIKa JyKa», MarHUTHas MOJEJb-allluInKanus «JlemeHue KiIeTKkn», MOJIEIb
JHK, Mmozaenb MeTadazHoil XpOMOCOMBI.

JlaGopaTopHble U NpaKkTHYecKue padoThbl:

JlaGoparopuas pabora Ne 3. «HabmiompeHue MuTO3a B KJIETKaX KOHYMKA
KOpENIKa JIyKa Ha TOTOBBIX MUKPOIIPENapaTaxy.

JlaGoparopuas pab6ora Ne 4. «M3ydeHme CTpPOCHHS ITOJOBBIX KIETOK Ha
FOTOBBIX MUKPOIIPENapaTaxy.

Tema 6. HacieacTBeHHOCTh M H3MEHYHBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Mictopus pa3BUTHS T€HETUKHU. POJb uTOI0THI
U SMOpHOJIOTUM B CTAHOBJICHUWW TEHETUKHU. BKiaa pocCUMCKUX U 3apyOeKHBIX
V4EHBIX B pa3BUTHE TEHETUKU. MeToapl TeHEeTUKU (THOPUI0TOTHYECKUH,
IIUTOTCHETUYECKUN, MOJIEKYJIAPHO-TeHETHUECKHU). (OCHOBHBICE TE€HETUYECKUE
NMOHATHS. [ eHeTHUecKass CHMBOJIMKA, UCTIOJIb3yEMAsl B CXEMax CKPEIIMBAHUM.

3aKOHOMEPHOCTH HACJIEIOBaHUs MPU3HAKOB, YCTaHOBJIEHHbIC I'. MeHnaenem.
MoHorubpuHoe CKpeluBaHue. 3aKOH eauHO-00pa3usi THOPUIIOB IEPBOIO
nokoJieHus. [IpaBuiio JOMUHUPOBaHUS. 3aKOH paCIIENJICHNUS TPU3HAKOB. [ umoresa
4uCTOTHI raMeT. [1oJIHOE M HEMOJTHOE JOMUHUPOBAHUE.

JlurubpuaHOE CKpenMBaHue. 3aKOH HE3aBUCHMOT0 HAClIeIOBAHMS ITPHU3HAKOB.
[{uToreHeTnueckre OCHOBBI AUTHOPUIAHOTO CKPEIIUBAHUSA. AHAIH3UPYIOIIEEe
cKkpemuBanue. Mcrnonp30BaHne aHATM3UPYIOLIETO CKPELIMBAHUS ISl ONIPEAECTICHUS
TCHOTHUIIA OCOOH.

CuernnieHHoe HacnenoBaHue npu3HakoB. Padora T. Moprana no clierieHHOMY
HacJIeI0BaHUIO TeHOB. HapylieHue ClieryieHust TeHOB B PE3YyJIbTaTe KPOCCUHTOBEPA.

XpOMOCOMHasl TEOpHUsI HACIEACTBEHHOCTU. [ €HETUUECKHUE KAPTHI.



['eneTuka nosa. XpoMOCOMHOE ONpPEAEIICHUE MOoJa. AYTOCOMBI U TOJOBBIE
XpOMOCOMBI. ['OMOramMeTrHsle M rereporameTHble oOpranu3mbl. HacimemoBanwue
IIPU3HAKOB, CLIETUICHHBIX C ITOJIOM.

N3meHunBOCTh. BHUIbI N3MEHYMBOCTH: HEHACIIEACTBEHHAS! U HACIIEICTBEHHAS.
Ponp  cpempl B HEHACIENCTBEHHOM  HM3MEHUYMBOCTH.  XapaKTEPUCTHUKA
MOJIU(PUKALMOHHON U3MEHUYUBOCTU. BapualimoHHbI! psiJi U BapUallMOHHASI KPUBAs.
Hopma peakuumn npusHaka. KonndecTBEHHbIE M KAUECTBEHHBIE NPU3HAKA U X
HOpMa peaknuu. CBOMCTBa MOAM(PUKAIMOHHON N3MEHUYNBOCTH.

HacneacrBeHHasi, WM TE€HOTUIIMYECKAs, HW3MEHUYMBOCTh. KomMOMHATHBHas
M3MEHYMBOCTh. Meilo3 M MOJOBOM MpoLecc — OCHOBa KOMOMHATHUBHOM
U3MEHUYUBOCTU. MyTanimoHHasi U3MEHYMBOCTh. Kiaccudukaruys MyTauii: reHHbIE,
XpPOMOCOMHBIE, TeHOMHBIE. YacToTa U NMpUYMHBI MyTaluii. MyTareHHbIe (aKTOPBHI.
3aKOH rOMOJIOTHYECKHUX PAIOB B HacieAcTBeHHON n3menunBoctd H. M. BaBuiiosa.

BuesnepHas HaciIeCTBEHHOCTb U U3MEHYUBOCTD.

['enernka uyenoBeka. Kapuotun yemoBeka. OCHOBHBIE METOJbI T€HETHUKHU
YeJloBeKa: TeHeaIOrNYeCKui, OJIM3HELOBBINA, IUTOT€HETUUYECKHUM, OMOXUMUYECKU,
MOJICKYJISIPHO-T€HETUYECKHIA. CoBpemeHHOE ONpEACICHNE TE€HOTHIIA:
ITIOJJTHOTEHOMHOE CEKBEHUPOBAHNE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[II1P-ananmu3a. HacneacTBeHHble 3a00JIeBaHUS YEIOBCKA: TCHHBIC OO0JIC3HH,
00JIe3HU C HACJEICTBEHHOM NpeapacroyioKeHHOCThIO, XPOMOCOMHbBIE OOJIE3HH.
ComaTtnueckue H TeHepaTuBHble MyTauud. CTBOJOBbIE KIETKU. [IpuHUIMMBI
310pOBOro 00pa3a KU3HH, TUATHOCTUKHU, TPOPHIAKTUKA U JICUEHUS T€HETUUYECKUX
Oone3Hel. MeanKo-reHeTUYecKoe KOHCYJIbTUpPOBaHUE. 3HAYEHHE MEIUIUHCKOU
TeHETUKH B MPEAOTBPAILIEHUH U JICYCHUN T€HETUYECKUX 3a00JIeBaHUN YellOBEKa.

JlemoHCTpaumu:

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

Tabmunp! u cxembl: «K MOHOrHOPHIHOE CKPEIIMBAHKE U €r0 [IUTOT€HEeTHYeCKast
OCHOBa», «3aKOH PaCLICIICHUS U €70 IUTON€HETUYECKAask OCHOBA», «3aKOH YUCTOTHI
rameT», «Jlurubpunnoe ckpemmBanuey, «Llutomornueckre 0CHOBBI JUTHOPUIHOTO
CKpelnBanus», «Menosy», «B3auMoIeCTBUE aJUICNIbHBIX TEHOBY, «I €HEeTu4YeCKue
KapTbl pAaCTEHUH, JKUBOTHBIX U 4ellOBeKay, «I'eHeTuka mosia», «3aKOHOMEPHOCTH
HacJIeIOBaHUsI, CUCIJIEHHOTO C Mojom», «KapuoTUIbl 4eloBEKa M YKUBOTHBIXY,
«Buapsl u3menunBocTH», «MoaudukanmoHHas U3MEHUYMBOCTh», «HacnemoBanue
pesyc-baktopay, «l'eHeTuka rpynn KpoBw», « MyTalmoHHasi U3MEHUHUBOCTDY.

O6opynoBanue: MoJenu-anmivKaul «MOHOTHOPUAHOE CKpPELUIUBAHUEY,
«Hemonnoe nomuHupoBanue», «Jurubpumnoe ckpemmBanue», «llepexpéct
XPOMOCOMY», MUKPOCKON U MUKpornpenapat «/po3zoduna» (Hopma, MmyTariui GopMsl
KPBUIBEB U OKPACKH Teja), repoapuil «I opox mOCEeBHOM.



JlabopaTtopHble U NpaKkTH4YeCKue padoThI:

JlabopaTtopHas pabota Ne 5. «M3yueHnue pe3yabTaToB MOHOTHOPUIHOTO U
JUTHOPUIHOTO CKPEIIUBaHUS y JPO30(HIIbI HA TOTOBBIX MUKpPOIIpEnapaTaxy.

JlabopaTtopnas pabota Ne 6. «3yuenne MoanhuKaMOHHON N3MEHUYNBOCTH,
IIOCTPOEHUE BAPUALIMOHHOTO PsIIa U BAPUALMOHHON KPUBOW».

JlaGoparopHas pabota No 7. «AHanu3 MyTanuid y Ipo30(uisl Ha TOTOBBIX
MUKpOIIpENapaTax».

[Ipaktuueckass pabora Ne 2. «CocraBieHWE U aHAJIW3 POJOCIOBHBIX
YEJIOBEKay.

Tema 7. Cenexnusi opranu3mMoB. OCHOBbI OMOTEXHOJIOTHM.

Cenekuys Kak HayKa M IpoLEcC. 3apOKICHHUE CEJIEKIUU U JTOMECTHKALIHS.
VYuenne H. 1. BaBuiioBa o ieHTpax npouCX0KJI€HUSI © MHOTOOOpa3usi KyJIbTYPHBIX
pacteHui. LIeHTpbl NpOnCX0KIeHN JOMAIIHUX )KUBOTHBIX. COpT, MOpoIa, ITaMM.

CoBpeMeHHbIE METO/IbI CEeJIEKIIMU. MacCcoBbIi U UHANBUAYAJIbHBII OTOOPHI B
CEJIEKIIMM PAaCTEHWW M KUBOTHBIX. OLEHKa JKCTephepa. bBIM3KOpOACTBEHHOE
CKpeluBaHue — MHOpuauHr. Yucrtas nuaus. CKpelnMBaHUE YHUCTBIX JIMHUH.

I'ereposuc, win rubpuHas cuia. HepoacTBeHHOE cKpelMBaHUE — ayTOPUIUHT.
Otnanénnas rubpuansanys u e€ ycrnexu. IcKyCcCTBEHHBINM MyTareHe3 1 oJyuyeHue
MOJIUTUIONAOB. JIOCTHKEHUS CENEKIUU PACTEHUM, )KUBOTHBIX U MUKPOOPTaHNU3MOB.

buoTtexHonorus kak oOTpaciib MPOU3BOJCTBA. ['€HHAs WHXKEHEpUs. OTallbl
co3nanusi pexomoOmHanTHo JIHK wu TpaHcrennsix opranusmoB. Kietounas
uHxeHepus. Kietounsle KyJlbTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHUE PACTECHUM.
KiioHupoBaHue BBICOKOIPOIYKTUBHBIX CEJIIBCKOXO3SIMICTBEHHBIX OpPraHU3MOB.

Okosiornueckre M dtuyeckue  npobnembl. MO —  reHeTuuyecku
MOAU(PUIMPOBAHHBIE OPTaHU3MBI.
JleMoHCTpanuu:

[Toptpetsr: H. U. BaBuiios, 1. B. Muuypum, I'. /1. Kapneuenko, M. @. 1BaHoB.

Tabnuipel U cxeMbl: kKapTta «lleHTpbl NPOUCXOXKACHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoapl ToMalIHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenmity, «Otnanéunas rudpuausamnus», «Padorel akagemuka M. ®@. FiBanoBay,
«Ilomunnounus», «OO0BeKTH OuotrexHosorun», «Kierounsie KymbTypel U
KJIOHUpOBaHue», « KoHCTpynpoBaHUE U IEPEHOC TEHOB, XPOMOCOM).

O6opyaoBaHue: MYJISDKH TUI0JIOB M KOPHETUIOAOB AUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUS».

JlaGopaTopHble 1 NpaKkTH4YecKue padoThbl:

Okckypeust «OCHOBHBIE METOABI U JOCTUKEHUS CEJIIEKIMU PACTCHHN H
KABOTHBIX (na CEJIEKIIMOHHYIO CTaHIIUIO, IJIEMEHHYIO bepmy,



COPTOUCTIBITATENIbHBIA ~ y4acTOK, B TEIUIMYHOE XO34HMCTBO, JIaOOpaTOPHUIO
arpOyHUBEPCUTETA WM HAYUYHOTO IIEHTPA)».

11 KJIACC

Tema 1. DBoJIIOMOHHAS OMOJIOTHS.

[TpennochlIKM BO3HMKHOBEHMSI 3BOJIIOLIMOHHOW TEOpPUHU. DBOJIOLMOHHAA
Teopusi U €€ MecTo B OMOJOrMu. BiusiHue 3BONIONMOHHOW TEOPUHM HA Pa3BUTHE
OMOJIOTHH U JPYTUX HAYK.

CupnerenbctBa 3Botonuu. [laneoHTomOrMyeckue: MOCiIe0BATEIbHOCTD
NOSIBJIGHUST BUJOB B THaAJICOHTOJIOTMYECKOM JIETONHMCH, MEPEXOAHBIE (POPMBIL.
buoreorpadguueckue: cxoacTBo U paznuure ¢payH u (Gaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M pPa3auuus SMOPHUOHOB pAa3HbIX BHJIOB
MO3BOHOYHBIX. CpaBHUTEIBLHO-AHATOMUYECKHE: TOMOJIOTMYHBIE, AHAJIIOTMYHBIE,
pYJUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMUYECKUE: CXOJICTBO
MEXAaHU3MOB HACJIEJICTBEHHOCTH U OCHOBHBIX METa0OJIMYECKUX MyTeH y BceX
OpPraHU3MOB.

OomonnonHas tTeopus Y. JlapBuna. lIpeanochuikM  BO3HUKHOBEHUSA
JapBUHM3Ma. JIBWXKyluMEe CHJbl 3BONIONUM BUIOB 1O JlapBuHy (M30BITOYHOE
Pa3MHOXEHUE INPU OIPAaHUYEHHOCTH PECYPCOB, HEONpEAEIEHHAass W3MEHYMBOCT,
O0opb0a 3a CyIecTBOBaHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopust 3Bostonuu (CTD) u e€ 0OCHOBHBIE MONOKEHUS.

MuxkpoaBosorus. [lomynsus kak eAMHUIA BUAA U SBOJIIOLUU.

JBrkymue cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B IpHpojae. MyTalmOHHBINA
Opouecc M KOMOMHATHBHasT WM3MEHYMBOCTH. [lOMynslMOHHBIE BOJHBI U JApeid
reHOB. 3011 1 MUTpanus.

EctecTBeHHBII 0TOOp — HampaBistommi ¢akrop s3Bojouun. Dopmbl
€CTEeCTBEHHOTO 0TOOpA.

[Tprcnoco0aeHHOCTh OpPraHU3MOB KakK pe3ylbTaT 3Bomonuu. llpumeps
MPUCTIOCOOJICHHUH Y OpraHu3MOB. ApoMOp(h03bl U HIUO-aTalTAIIHAH.

Bun wu BumooOpazoBanue. Kputepun Buma. OcHOBHbIE  (HOPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

MakposBonorusi. PopMbl  3BONIONUU:  (PuiIeTHYECKasl, JIUBEpreHTHas,
KOHBEpreHTHas, mapasuienbHas. HeoOpatuMocTh 3BOMIOLHUN.

[IpoucxoxaeHne OT HeCleUHATM3UPOBAaHHBIX NpelnkoB. lIporpeccupyromas
crnenuanu3anrsa. AJanTUBHAs paguarus.

JleMoHCTpauuu:

[Toptpetsi: K. Jlunnei, K. b. Jlamapk, Y. Tapsun, B. O. KoBanesckuii, K. M.
bap, 3. I'ekkensb, ®. Mromiep, A. H. CeBepiios.



Tabnuibl u cxemsbl: «Pa3zBuTre OpraHMueckoro Mupa Ha 3emiiey, «3apoIbIiu
MTO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeonrepukc», «@Popmbl  OopsOBI 32
CyllleCTBOBaHME», «EcTecTBEeHHBI 0TOOp», «MHOrooOpasue COpTOB PACTEHUI»,
«MHorooOpa3ue  mopos  KuBOTHBIX»,  «[lomymsmum»,  «MyTtannoHHas
M3MEHYUBOCTB», «ApoMopdosby, «Mnunoananrtamum», «OOIIas IereHepanus»,
«/IBmxkymure cuibsl 3Boionun», «Kapra-cxema wmapmipyra mnyremectBus Y.
Hapsunay, «bopsba 3a cymiectBoBanue», «lIpucnocobIeHHOCT, OpraHU3MOBY,
«I"eorpaduueckoe BU1000pa3oBaHme», « IKOJIOTHIECKOE BU000PA30BAHUE.

OO6opyioBaHUE: KOJUIEKIMS HACEKOMBIX C PA3JIMYHBIMU TUIIAMU OKPACKH,
Ha0op MIOAOB U ceMsH, Kosulekuusi «[IpuMepsl 3alUTHBIX MPUCIIOCOOJIEHUN Y
KUBOTHBIX», MOJeb «OCHOBHBIE HaIlpaBJICHUs 3BOJIOLUN», 00bEMHAs MOEIb
«CTpO€HHE TOJIOBHOT'O MO3Ta TO3BOHOYHBIX).

buoreorpapuueckas kapta wmupa, koimekuus «Dopmbl COXpaHHOCTH
HMCKONAEMBIX JKMBOTHBIX M pAacCTeHUN», Mojaenb anmmkanus «llepekpécr
XpPOMOCOM», BIIaXKHBIE IIpenapaThl «Pa3zButne HacekoMoroy, «Pa3BuTne JATyIKmny,
MHUKponpenapar «Jlpo3oduina» (HopMma, MyTaluu GOpMbI KPbUILEB U OKPACKHU TENA).

JlaGopaTopHble M NpaKTHYeCKHe PadoThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHUIOB MO MOP(HOJIOTHYECKOMY
KPUTEPHUIO».

JlabGopaTtopHas padota Ne 2. «Onucanue npucrmocoOIeHHOCTH OpTaHu3Ma U e
OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBEHNE U pa3BUTHE )KU3HU Ha 3eMuie.

JloHay4yHBIE€ TPENCTABICHHUS O 3apOXKICHMM XU3HHA. HayuyHple rumnoressl
BO3HUKHOBEHUSl >KM3HM Ha 3emiie: a0uoreHe3 M naHcnepMmus. XHUMHUYecKas
ABONIONMSA. AOHOTEHHBIM CHUHTE3 OPraHMYECKUX BEIIECTB U3 HEOPTaHMYECKHX.
DKCIEPUMEHTANBHOE MOATBEPKIAECHNE XUMUYECKON IBOMIONNH. HavanbHbIe STansl
ouonornuecko sBomonuu. ['unoreza PHK-mupa. ®@opmupoBanrne MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHHE IPOTOKJIETKH. lIepBble KIETKM M HMX DBOJIOLMS.
@opMHUPOBaHUE OCHOBHBIX T'PYNIT KUBBIX OPTaHU3MOB.

Paseutne xu3Hu Ha 3emuie mo spam U nepuojaM. Karapxen. Apxeickas u
nporepo3oiickas dpbl. [laneosoiickas spa U €€ mnepuoAbl: KEeMOPHUICKHUH,
OPIOBUKCKUH, CHITYPUUCKUN, IEBOHCKUN, KAMEHHOYTOJIBHBIN, IEPMCKHUU.

Me3so30iickas spa U €€ epUoAbl: TPUACOBBIN, FOPCKUH, MEIOBOM.

KaliHo3o0Mickas 3pa W €€ mnepuoAbl: MAJCOTCHOBBIM, HEOICHOBBIN,
AHTPOIIOT€HOBBIM.

XapakTepucTuKa KiIuMaTa M IeoJIOTMYEeCKUX mnpoueccoB. OCHOBHBIE Tallbl
HBOJIIOLIMMA PACTUTEIBHOTO M >KUBOTHOrO Mupa. Apomopdo3bl y pacTeHUH u
XKUBOTHBIX. [ losiBNIEHNE, pacUBET U BBIMUPAHUE TPYIII )KUBBIX OPraHU3MOB.



CucremMa OpPraHMyYecKOTO MHpa KaK OTpaKeHHE HIBONOUUHA. (OCHOBHBIE
CUCTEMATUYECKHE TPYIIIbI OPTaHU3MOB.

DBOJIIOLMA YeJIOBEKa. AHTPOIIOJIOTHS KaK HayKa. PazBuTue npeacraBieHuil o
NPOUCXOKICHUN YeJIoBeKa. MeToabl u3ydeHus aHTponoreHesa. CxonacTtBa u
pa3IuyMs 4eJI0BEKa U )KUBOTHBIX. CHCTEMAaTHYECKOE MOJIOKEHUE YEIOBEKA.

JBrxyuiue cuibl (hakTopbl) aHTpornoreHe3a. HacnencrseHHas \BMEHYMBOCTD
U ecTecTBeHHbI 0TOOp. OOIecTBeHHBIH 00pa3 XU3HU, MU3TOTOBJICHUE OPYAMI
TPY/Zla, MBILJIEHUE, PEYb.

OCHOBHBIE CTAJIMM W BETBU 3BOJIIOIIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMenbii, YemoBek npAMOXOomdAmMM, YenoBeK HeaHIepTanbCKuM, YemoBek
pa3yMHbIii. Haxoakum uCKOMaeMbIX OCTaTKOB, BpEMsl CYILECTBOBAaHMS, 00JACTb
pacnpocTpaHeHusi, 00bEM IOJIOBHOI'O MO3ra, 00pa3 )KU3HU, OPYAHSL.

YenoBeueckne pacbl. OCHOBHbIE  OOJbIIME  pachl:  €BPONECOUTHAS
(eBpa3miickasi),  Herpo-aBcTpajiouaHas  (dKBaTOpuajbHasl),  MOHIOJIOMJHAs
(a3uarcko-amepukaHckasi).  UepTbl  OPUCHOCOOJEHHOCTH  MpeACTaBUTEINIEH
YEJIOBEUECKUX pac K YCJIOBHUSIM CYyIIECTBOBaHUS. ENMHCTBO YelIOBEUECKHX pac.
Kputuka pacusma.

JlemoHCTpauuu:

[Toptpersr: ®. Pemu, JI. Ilactep, A. U. Onapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmuipl U cxembl: «Bo3uukHoBenne CojHEYHON cHCTEeMbI», «Pa3BuTie
opraHuyeckoro  mupa», «PacturenbHas  kietka», <«KuBOTHas  KIETKay,
«IIpokapuoTnueckass kierka», «CoBpeMeHHas CHCTeMa OpPraHUYEeCKOro MHUpay,
«CpaBHEHHE aHATOMHUYECKHX YEpPT CTPOCHHUS YEJIOBEKa M YEJIOBEKOOOPa3HBIX
00e3psiH», «OCHOBHbIE MeCTa TMAJCOHTOJIOTMYECKUX  HAXOJOK  MPEAKOB
COBPEMEHHOTO 4eJIOBEKa», «JlpeBHenmmue moan», «lpeBHue moan», «llepBbie
COBPEMEHHBIE JII0IN», «HemoBeYeCKHEe pachDy.

O6opynoBanue:  mymsku — «lIpoucxoxaenue — yenoBeka»  (OFOCTBHI
aBCTpaJIONUTEKa, MUTEKAHTPONa, HEeaHJepTaliblla, KPOMAHBOHIIA), CJENKU WU
U300pKEHHUST KAaMEHHBIX OpYJIUH MEepBOOBITHOTO YesIoBeKa (KaMHHU-YOMIEpHI,
pyomita, ckpebsia), TEOXpOHOJOTHYeCKas Taliuna, KouieKuus «DopMel
COXPaHHOCTH MUCKOMAEMBbIX )KUBOTHBIX U PACTEHUI».

JlabGopaTopHblie 1 NpaKkTH4YecKue padoThbl:

[Tpaktrueckas pabora Ne 1. «3yyeHne NCKOMAaeMbIX OCTATKOB PACTCHUM U
KUBOTHBIX B KOJIJICKIIUSIX).

DKcKypcust «IBOJIIOIUS OPraHUYECKOro MUpa Ha 3emiie» (B €CTECTBEHHO-
HayYHBIN WJIM KpaeBeTUECKUN My3ei).

Tema 3. OpranusMsbl U OKpY:KAOIIAs cpeaa.



OKOJIOTHS KaK HayKa. 3aja4i ¥ pa3Jesibl SKOJIOTMU. MeTOoIbl SKOIOTHYECKUX
HCCIIEI0BAHUN. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEIOBEKA.

Cpenpl oOWTaHUS OPraHU3MOB: BOJHAs, Ha3€MHO-BO3/YIIHAas, IOYBEHHas,
BHYTPUOPTraHU3MEHHAsI.

Okonoruueckue ¢akropel. Krmaccuduxamus skonornyeckux (HakTopos:
abuoTuueckre, OMOTHYECKHE U AaHTPOIOTeHHbIe. JIefCTBHE HSKOIOTHYECKHX
(hakTOpOB Ha OPTAHU3MBI.

AbGuornyeckue (akTopbl: CBET, TEMIIEPATypa, BIAKHOCTb. POTONEPUOAU3M.
[IpucniocoOnenust OpraHM3MOB K  JIEWCTBHUIO  a0MOTHYECKUX  (DaKTOPOB.
buonornueckne puTMsl.

buotnueckue hakTopsl. Buabl OMOTHYECKHUX B3aUMOIEHCTBHIN: KOHKYPEHIIHS,
XHUIIHUYECTBO, cuMOM03 U ero ¢opmel. [lapazutusMm, xoomepauus, MyTyallusM,
KOMMEHCAJIU3M (KBapTHUPAHCTBO, HAXJECOHUYECTBO). AMEHCAIM3M, HEUTPATU3M.
3HaueHne OMOTHMYECKHMX B3aUMOJCHCTBUI MAJi CYyIIECTBOBAHUS OPraHU3MOB B
MPUPOIHBIX COOOIIECTBAX.

DKOJIOTHYECKUE XapaKTepUCTUKH mnomyasnud. OCHOBHbIE IOKa3aTelu
HNOMYJISUMU: YHUCIEHHOCTb, IUIOTHOCTh, POXKJIA€MOCTb, CMEPTHOCTH, IPHUPOCT,
Murpanys. JlmHaMyKa 4uCI€HHOCTH MOIYJISILUU U €€ PeryIsaiusl.

JlemoHCTpauuu:

[Toptpetsl: A. I'ym6oasaT, K. @. Pynbe, O. ['ekkens.

Tabmunpl u cxembl: kapTa «[Ipuponnsie 30Hb1 3eman», «Cpeapl oOUTaHUA
opranuzmoBy», «®Potonepuoausm», «llonmynsaunm», «3aKOHOMEPHOCTH pocCTa
YHCJIEHHOCTU NOMYJISIIMU HHDY30pun-TyPenbku», «[lumensie nenm.

JlabGopaTopHble U NpaKkTH4YecKue padoThbl:

JlabopaTtophas pabota Ne 3. «Mopdosnoruueckue 0cCOOEHHOCTH PaCTEHUH U3
Pa3HBIX MECT OOUTAHUS.

JlabopaTtopHas pabota Ne 4. «BnusiHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB
KoJIeycay.

[Ipaktuueckas padora Ne 2. «IToacu€r mIOTHOCTH MOMYJISIIIUN pa3HbIX BUOB
pacTEeHUIN.

Tema 4. CooduiecTBa U IKOJIOrHYECKHE CHCTEMBbI.

CooOmiectBO Opranu3smMoB — OuoneHo3. CTpyKTypbl OHOlIEHO3a: BUIOBas,
MPOCTPAHCTBEHHAs, Tpoduueckas (mumieBas). Buabsl-momunantel. CBsi3M B
OHoIIeHO3E.

DKoyioruueckue cucteMbl (d9kocuctembl). Ilonstue 00 »sKkocucremMe u
ouoreonieHo3e. @DOYHKIUOHAIbHBIE KOMIIOHEHTBI HKOCHUCTEMBI: MPOJYLEHTHI,
KOHCYMEHTBI, peAyLEeHTbl. KpyroBopoT BEHIECTB U MOTOK 3HEPTUU B 3KOCHUCTEME.
Tpoduueckue (nurieBbie) ypoBHU 3kocucTeMbl. [TuimeBsie nenu u cetu. OCHOBHBIE
[OKa3aTeNU HKOCUCTEMBI: OHoMacca, MPOAYKLHSA. ODKOJOTMYECKHE MHpPaMUJIbL:



OPOAYKIMU, YHUCIEHHOCTH, Ouomacchl. CBOWCTBA 3SKOCHUCTEM: YCTOWYUBOCTD,
camoperyJisanus, pazsutue. CyKueccus.

[IpupoaHbIE PKOCUCTEMBI. DKOCUCTEMBI 03€P M PEK. DKOCHUCTEMA XBOWHOTO
WJIU IIUPOKOJIMCTBEHHOTO JIECa.

AHTpONOrE€HHBIE  JKOCHUCTEMBI.  ATPOIKOCUCTEMBI. Y POOIKOCHCTEMBI.
buonornyeckoe u X0351iCTBEHHOE 3HAYEHUE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopa3zHooOpasue kak ¢akTop ycToHuuBOCTH 3KocucTeM. CoxpaHeHue
OMOJIOTUYECKOTO pa3HO0Opasus Ha 3eMIie.

VYuenne B. U. Bepnaackoro o Ouocdepe. ['panuiipl, coctaB U CTpyKTypa
ouocdepnl. Kuboe BemecTBO U ero ¢GyHkuuu. OcodbeHHOCTH Ouochepbl Kak
rJ100aNbHONM 3KOCUCTEMBI. J{MHaMHuYecKOoe paBHOBECME W oOOpaTHas CBs3b B
ouocdepe.

KpyroBopoThl BemecTB 1 OMOT€OXUMHUYECKUE ITUKIIBI JIEMEHTOB (yriepoja,
azota). 30HAIBbHOCTH Orocheprl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Onocdepe 3emiid. AHTPONIOreHHBIE U3MEHEHUsI B Ouocdepe.
['oGanbHbIE 9KOIOTHYECKHUE MTPOOIEMBI.

CocymiecTBoBaHM€e NPUPOJIbI U yesnoBeuecTBa. CoxpaHeHne Onopa3HooOpaszus
KaKk OCHOBa YyCTOWYMBOCTU Ouocdepsl. OCHOBa pallMOHAIBHOTO YIPaBICHUS
IPUPOAHBIMU PECYPCAMU U UX UCTOJIb30BaHue. JloCTHKEHNS OMOJIOTHH U OXpaHa
IPUPOJIBI.

JlemoHCTpauuu:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuubl 1 cxeMmbl: «llumessie nenu», «bUONEHO3: COCTaB U CTPYKTYpay,
«IIpupoaubie cooOmiectBay, «llenn nuTaHus», «IKOJOTMYECKAs MHUPAMHIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMa
XBOWHOTO  Jiecay, «buoneHo3d Bomoéman, «ArpoueHo3», «lIpumepHbie
AHTPOIIOTEHHbBIE BO3JAEHUCTBHUS HA IIPUPOAY», « BaKHEHIINE HCTOYHUKH 3arps3HEHUS
BO3/lyXa M TPYHTOBBIX BOJ», «IlouBa — BaxkHeHIIas cocTapisomas Ouocepb»,
«®Daktopel  nerpamauud  nouB», «llapHuxoBwiii  3ddexT»,  «DakTOpbI
pPaIMOaKTUBHOIO 3arpsisHeHUs Ouocdepr», «OOmas cTpykTypa Ouochepsn,
«Pacnipoctpanenue >xu3Hu B Ouocdepe», «O30HOBBIM 23KpaH OHOCheps»,
«Kpyrosopot yriepona B 6nocdepe», «KpyroBopor azora B mpupoe».

O6opynoBaHue: MoAeHb-anIuIMKausa « TUNUYHbIE OUOIEHO3bI», TepOapuit
«PacturenbHbIe cOO0IIECTBaY, KOJUICKINN «buorieno3y, « Bpenurenn BaxxHEHIINX
CEJTLCKOXO3SIMCTBEHHBIX KYJIBTYP», TepOapuM U KOJUICKITUU PACTEHUN U dKUBOTHBIX,
MIPUHAJJIEKAIME K PA3HBIM SKOJIOTMYECKUM TpynnaM oJaHoro Buaa, KpacHas kaura
Poccuiickoii denepanuu, n300pakeHNs OXpaHsIEMbIX BUJIOB PACTEHUH U )KUBOTHBIX.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHA IIPOI'PAMMDLI IIO
BMOJIOTUN HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBHIEI'O
OBPA30OBAHNMA

Cornmacio ®I'OC COO, ycraHaBnuBalOTCs TpeOOBaHUS K pe3yjbTaTam
OCBOCHMSI  O0OydYaroUMMHUCA TMPOrpaMM  CpPEIHEro OOHIero  oOpa3oBaHUS:
JUYHOCTHBIM, METANIPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATBI

B cTpyKType NIWYHOCTHBIX PE3YyJbTATOB OCBOEHHUS Mpenmera «buomorusn»
BBIJICTICHBI CIIEYIONIUE COCTABIIAIONINE: OCO3HAHUE OOYUYaIOMIMMUCS POCCUUCKOM
rPaXJaHCKOM UAECHTUYHOCTH — FTOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSATEIILHOCTH
U CaMOOINpEACNICHNI0, HaJM4yhMe MOTHUBAlUM K  OOY4YEHUI0O  OHMOJIOTUH,
I[EJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIECHUW JUYHOCTHU HA OCHOBE
KJIFOYEBBIX IIEHHOCTEH M HMCTOPUUECKUX TPAAUIUNA pa3BUTUS OHOJIOTHYECKOIO
3HaHUS, TOTOBHOCTh M CIHOCOOHOCTh OOYYArOUIMXCS PYKOBOJICTBOBATHCS B CBOECH
NEATEIIBHOCTH 1I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAaMH, MPUCYIIUMU CUCTEME
OMOJIOTUYECKOTO  00pa30BaHMs, HAJIMYME IKOJOTHYECKOTO IMPABOCO3HAHUSA,
CIIOCOOHOCTH CTaBUTh IIEJIU U CTPOUTD KU3HCHHBIC TIIAHBI.

JIM4HOCTHBIE PE3YNBTATBI OCBOCHUS MpeaMeTa «bHOJIOrus» TOCTUTarOTCs B
€IUHCTBE Y4YeOHOW ¥ BOCHUTATEIbHOM JCSTEILHOCTH B COOTBETCTBUHU C
TPAAULMOHHBIMUA POCCUICKUMU COLIMOKYJIBTYPHBIMU, HICTOPUUECKUMHU U TYXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE MpaBUJIaMU U HOPMaMU
MOBEICHUSI U CHOCOOCTBYIOT TMpolleccaM CaMOIO3HAHUS, CaMOBOCIUTAHUS U
CaMOpPa3BUTHS, Pa3BUTHS BHYTPEHHEH MO3UIIMY TUYHOCTH, TATPUOTU3MA, YBAKECHHUS
K 3aKOHY W MPaBOMOPSIAKY, YEIOBEKY TPYyAa U CTAPUIEMY MOKOJICHUIO, B3AUMHOTO
yBaXXeHUsA, OEpPEKHOr0 OTHOIIEHUS K KYJbTYPHOMY HACIEAWI0 W TPAJULIUASIM
MHOTOHAIMOHAIIBHOTO Hapoaa Poccuiickoit deaepannn, Npupoae U OKpyKarouen
cpene.

JInyHOCTHBIE pe3yibTaThl OCBOCHHS y4eOHOro mnpeaMera «buosorus»
JIOJKHBI OTPakaTh TOTOBHOCTH U CITOCOOHOCThH 00YYarONIUXCsl PYKOBOJICTBOBATHCS
c(hOpPMHUPOBAHHOW BHYTPEHHEW TMO3UIIMEH JUYHOCTHU, CUCTEMOM IIEHHOCTHBIX
OpUEHTAIlUM, TO3WUTUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIHMX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHMCKOro OOIIEeCTBA, pacCUIMpPEHUE >KU3HEHHOTO
ONBITA M ONbITA ACATEIBHOCTH B MPOIECCE PEATM3AMU OCHOBHBIX HaIpPABJICHUM
BOCIUTATEIBHOMN JAESTEILHOCTH, B TOM YUCJIE B YaCTH:

1) rpa:ka1aHCcKOro BOCIIMTAHUS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMHA O0YYAIOIIETOCs KaK aKTHBHOTO U

OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTRA;



OCO3HAHHME CBOMX KOHCTUTYI[MOHHBIX MTPaB U 00sI3aHHOCTEH, yBaXKEHUE 3aKOHA
Y MPABONOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JIEATETLHOCTH MPU CO3/IaHUU YUEOHBIX
IPOEKTOB, pEIIEHUH Y4eOHBIX U T[IO3HABATEJNbHBIX 3374, BBIOJHEHUU
OMOJIOTUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TIIO3HMIIMIO TI0 OTHONICHHIO K
SIBJICHUSIM COBPEMEHHOM XKU3HU U OOBACHSTH €€;

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOJUMOCTh KOHCTPYKTHUBHOTO
B3aMMOJICUCTBHS JIIOJIEH C Pa3HBIMHU YOSKICHUSIMU, KYJIbTYPHBIMHU IEHHOCTAMHU U
COLUAIBHBIM TOJIOKEHUEM;

FOTOBHOCTh K COTPYAHHUYECTBY B IIPOLECCE COBMECTHOIO BBIMOJIHEHHUS
y4eOHBbIX, TIO3HABaTEIbHBIX M HCCJEAOBATEIBLCKUX 3a7a4y, YBAXKHUTEIBHOTO
OTHOUIEHUSI K MHEHUIO OIMOHEHTOB TMpU OOCYKICHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOU U BOJOHTEPCKOM JESITEIBHOCTH;

2) IATPHOTHYECKOT0 BOCIIATAHMA:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpaxJaHCKOW UIEHTUYHOCTH, TaTPUOTU3MA,
YBAXKEHUS K CBOEMY HapOJy, YyBCTBA OTBETCTBEHHOCTH Iiepes PoauHon, ropaoctu
3a CBOM KpaH, CBOXO PonanHy, CBOM S3BIK M KYyJNbTYpPY, HPOILLJIOE W HACTOSIIEE
MHOTOHAIIMOHAJIBHOTO Hapoja Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJAHOMY HACIEAUIO0 U MaMATHUKAM MPUPOJIBI,
NOCTHXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHHCKUX YUYEHBIX B CTAHOBJIEHUE U
pa3BuTHE OMOJOTHM, TOHUMAHMUS 3HAYCHUST OWOJIOTMHM B TIO3HAHUU 3aKOHOB
MIPUPOJIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO 00IIECTRA;

ujeitHas yOexXIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3ammTe OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

OCO3HAHUE JYyXOBHBIX LIEHHOCTEN POCCUICKOT0 HAPOa;

c(hOpMHPOBAHHOCTH HDABCTBEHHOT'O CO3HAHUS, dTUYECKOTO MTOBECHMS,;

CIIOCOOHOCTh OIICHWBATh CUTYAIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHMUSI,
OPUEHTUPYSCh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHUE JTMYHOTO BKJIJIa B TOCTPOCHHUE YCTONYUBOTO Oy IyIIIETO;

OTBETCTBEHHOE OTHOLIECHHUE K CBOUM POAUTEISAM, CO3IAHUIO CEMbU HAa OCHOBE
OCO3HAHHOI'O0 MPHUHATHS LEHHOCTEM CEMEWHOM MKHU3HU B COOTBETCTBUM C
TpaauusiMu Hapo10B Poccuu;

4) 3CTEeTHYECKOT0 BOCTIMTAHHUS:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKJIOYAs 3CTETUKY ObITa, HAy4YHOIO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHUH;



MOHMMAaHUE 3MOLMOHAIBHOTO BO3IEUCTBUS KUBOW MPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPOKECHUIO B Pa3HBIX BHUAAX HCKYCCTBA, CTPEMIICHUE
MIPOSIBJISITH KAYECTBA TBOPUYCCKOM JINIHOCTH;

5) ¢u3uueckoro BoCHUTAHHS, (POPMHUPOBAHHUS KYJIbTYPHI 310POBbS H
IMOIUOHAIBLHOTO 0J1ATONOTyYHsI:

MOHUMAaHUE U peain3aliys 310pOBOro U 6€301macHOro 00pasa xKU3HU (3A0POBOE
NUTaHuE, COOJII0ICHNE TUTUEHUYECKUX MPAaBUII K HOPM, COAJTaHCUPOBAHHBIN PEXKUM
3aHATHH W OTABIXa, peryisapHas ¢u3ndecKkas aKTUBHOCTH), OEpexHOro,
OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIIEHHUS K COOCTBEHHOMY (PU3MUECCKOMY U
MICUXUYECKOMY 3]I0POBBIO;

MOHMMAHUE I[EHHOCTH TMPaBWJI HHIMBUIYAIbHOTO ¢  KOJJIEKTUBHOTO
0€30MacHOTro MOBEICHUSI B CUTYaLIUSIX, YTPOKAIOIINX 3/IOPOBBIO U KU3HU JIIO/ICH;

OCO3HAHHE TOCIEACTBUN W HENPHATHS BPEIHBIX MPUBBIYCK (YIIOTPEOIICHUS
AJIKOT0JIs1, HAPKOTUKOB, KYpEHUS);

6) TPyA0BOT0 BOCIIMTAHUSI:

TOTOBHOCTh K TpPYIy, OCO3HAaHHE IIEHHOCTH MAacCTEpCTBa, TPYIOIIO0UE;

TOTOBHOCTh K AKTUBHOHW JIEATEILHOCTH TEXHOJIOIMYECKOM W COLUAIbHOU
HAIpPaBJICHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATh U CAMOCTOSTEIIHHO
BBITIOJTHATH TAKYIO IEATCIbHOCTD;

WHTEpPEC K Pa3IMuHbIM cdepam mpodheCCHOHATBHOU IeATEIbHOCTH, YMECHUE
COBEpIIaTh OCO3HAHHBIA BBHIOOP Oynymeld mnpodeccu U peaTnu30BHIBATH
COOCTBEHHBIC KU3HECHHBIC TUTAHbL;

TOTOBHOCTh W CIOCOOHOCTh K OOpa3oBaHUI0O U CaMOOOpa30BaHHUIO Ha
MPOTSKEHUU BCEU JKU3HU;

7) 3K0JIOTHYeCKOT0 BOCIIMTAHUS:

AKOJIOTHYECKH TIeIeCO00pa3HOe OTHOIICHHE K MMPUPOJIE KaK HCTOUYHUKY YKU3HU
Ha 3emJie, OCHOBE €€ CYIIECTBOBAHUSI;

MOBBIIICHUE YPOBHS OKOJOTUYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
IUTAHUPOBAHUS TIOCTYIIKOB M OIEHKM WX BO3MOXHBIX TIOCICACTBUNA IS
OKPYKarOIIEU CPEBI;

OCO3HAaHHME TJI00aTBLHOTO XapaKTepa JKOJIOTHUECKHX MPOoOJeM W IMyTed HuX
pEIICHNUS;

CIIOCOOHOCTH MUCITOJIH30BATh MPUOOpPETaEMbIE MTPU U3yUYEeHUN OMOTIOTUY 3HAHUS
M yMEHUS TIpU pEHICHUH TpoOJseM, CBS3aHHBIX C  PalMOHAIBHBIM
IPUPOJIONONIB30BaHUEM  (COOJIOJICHUE  TpaBWJI  TOBEJEHUST B IPHUPOJIE,
HAIPaBJICHHBIX Ha COXPAHCHHE pPAaBHOBECHS B DKOCHUCTEMaxX, OXpaHy BHIOB,
aKOocucTeM, brocdeps);



AKTUBHOE HEMPUSITUE JEUCTBUN, IPUHOCAIIUX BPEJ OKPYHKAIOILIEH TPUPOTHON
cpene, yMeHHe MPOrHO3MPOBATh HEOIAroNpHUsATHBIC SKOJOTUYECKUE IMOCIIEICTBUS
MPEANPUHUMAEMBIX IEUCTBUM U IIPENOTBPAIIATD UX;

HaJIM4HUE PA3BUTOIO HKOJIOTHYECKOTO MBILUICHUS, SKOJOTUYECKON KYJIbTYPBI,
ombITa NEeATEIIbHOCTH AKOJIOTUYECKON HaIlpaBJIEHHOCTH, yYMEHUS
PYKOBOJCTBOBAaTbCA MMM B IO3HABATEIIBHOW, KOMMYHUKATHBHON M COLIMAIBHOU
NPAKTHKE, TOTOBHOCTU K YYAaCTHIO B MIPAKTHYECKOMN NESITEIBHOCTH 3KOJIOTHYECKON
HAIIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOT0 TO3HAHMS:

c()OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKW M OOLIECTBEHHON MPAaKTHKW, OCHOBAHHOI'O Ha JHAJIOTe
KYJIBTYpP, CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUPE;

COBEPILICHCTBOBAHKUE SI3BIKOBOW M UYWTATEIbCKOM KYJBTYpbl KaK CpeACTBa
B3aMMOJICHCTBHS MEXTY JIFOJABMH U MIO3HAHUS MUDA;

MOHMMaHUEe cheru@UuKd OWOJIOTMM KaK HayKH, OCO3HaHUs €& poju B
(OpMHpPOBAaHMN PALMOHATBHOTO HAYYHOI'O MBIIIJIEHUS, CO3JJaHUU IIEJIOCTHOTO
IOpPEICTaBICHUA 00 OKpYXarolleM MHUpPE KaK O €IUHCTBE NPUPOJIbI, YEJOBEKa U
oOuiecTBa, B IMO3HAHUU MPHUPOAHBIX 3aKOHOMEPHOCTEH M PEUICHUH MpodiieM
COXpPaHEHMS ITPUPOIHOTO PABHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTMM ISl COBPEMEHHON LMBWIM3ALUU:
o0OecrieueHrss HOBOTO YpPOBHS Pa3BUTHsI MEAMIIMHBI, CO3/1aHUE IEPCHEKTUBHBIX
OMOTEXHOJIOTHM, CIOCOOHBIX  peliaTb PeCcypcHble  MpOoOJIeMbl  pa3BUTHUSA
YeJI0BEYECTBA, IOUCKA MyTEeH BBIXOA U3 INIOOAIBHBIX IKOJIOTUYECKUX MPOOIEM U
o0OecrieueHuss  mepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  PalMOHAIBHOMY
MCIIOJIb30BAHUIO MPUPOJHBIX PECYPCOB M (OPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHUH OWOJOTMYECKMX 3HAHUW B LEAX
NOBBIILIEHUA OOIIEH KyJNbTYphl, €CTECTBEHHO-HAYYHOM TPaMOTHOCTH, Kak
COCTaBHOM 4YacTH (PYHKIMOHAJIBHOM T'PaMOTHOCTH oOydarouuxcs, (GpopmupyeMoi
IpU U3y4YEeHUU OMOJIOTHH;

NOHMMAaHUE CYLUIHOCTH METOJIOB MO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH MHCIOJb30BaTh IOJMy4yaeMble 3HAHUS J[UId aHalu3a H
OOBSICHEHUSI SIBICHUI OKPYXAIOIIero MUpa U MPOUCXOJANIMX B HEM H3MEHEHMH,
yMEHHUE JieJlaTh OOOCHOBAHHBIE 3aKIIIOYEHHMS] HAa OCHOBE HAy4yHbIX (DAKTOB U
UMEIOIIUXCS JAHHBIX C LIEJIbIO MOJyYEeHUs TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIIOJIb30BAaTh OWOJIOTMYECKUE 3HAHMS JIs
peleHus mpobyieM B PeabHbIX )KU3HEHHBIX CUTYalIUAX;

OCO3HAaHHWE LEHHOCTH HAYYHOM JAESATEIBbHOCTH, T'OTOBHOCTH OCYIIECTBIATH
MIPOEKTHYIO U MCCIIEIOBATENBCKYIO AEATEIbHOCTh HHIUBUIYAIbHO U B TPYIIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPbIBHOMY  OOpa3oBaHUI U
caM000pa3oBaHnI0, K AKTHUBHOMY TMOJYYEHHUIO HOBBIX 3HAHHWA MO OWOJIOTUH B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTSIMHU.

METAINIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE pe3ybTaThl OCBOCHHS ydueOHOro mpeamera «buosorus»
BKJIIOYAIOT: 3HAYMMbIE Ui (OPMHUPOBAHUS MHPOBO33PEHHSI OOyUYaIOIIUXCS
MEXIMCIUIUIMHAPHBIE (MEXIIPEAMETHbIE) OOIEHAYYHbIE MOHSITHS, OTpa)karoliue
LEJIOCTHOCTh HAY4YHOM KapTUHbI MHpa U CHEHU(PHUKY METOIOB IO3HAHUA,
UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPIHUs, SIBJICHHUE, IIPOLECC,
CUCTEMa, Hay4dHbIH (haKT, NPUHLHNII, TUNOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPUS,
UCcIe10BaHNe, HA0JII0IEHHE, U3MEPEHUE, SKCIIEPUMEHT U IPYTUX ), YHUBEPCAJIbHbIE
yueOHble JeHCTBUS (TIO3HABaTENbHbIE, KOMMYHHUKAaTUBHBIE, pPETYJISATUBHbIE),
oOecneunBaromue GopmMupoBaHue (PyHKIMOHAIBHON IPaMOTHOCTH U COLIMAJIbHOM
KOMIIETEHIIMM ~ OOyYarouIuxcsi, CHOCOOHOCTh OOYYalOlMXCS  HMCIOJIb30BATh
OCBOCHHBIE MEXK/IMCUUIIIMHAPHBIE, MUPOBO33PEHUECKHUE 3HAHNS U YHUBEPCAIbHBIE
y4eOHbIE ICHCTBUS B TO3HABATEIILHON U COLIMAIBHON MIPAKTUKE.

MertanpeameTHble pe3ysibTaThl OCBOCHMSI MPOTPAMMBI CPEIHEro OOIIETro
oOpa30BaHMsl TOJKHBI OTPAXkKaTh:

OBaanenue YHHMBepCAJIbHbIMH y4eOHBIMU NMO3HABATEeJIbHbIMH
NEeUCTBUAMM:

1) 6a30BbIe JOrHYECKHE TeiicTBUA:

CaMOCTOATENbHO  (OpPMYJNHMpPOBATh W AKTyaJlM3UpoBaTh  MpoOseMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh NPHU OCBOCHHMM 3HAHWM INPUEMBI JIOTHYECKOTO MBIIUICHUS
(ananuza, cMHTE3a, CPAaBHEHMSI, Kilaccu(UKauu, 0000IIEeHHS ), pACKPBIBATH CMBICIT
OMOJIOTUYECKUX MOHATHM (BBIACIATh UX XapaKTEpPHbIC NMPHU3HAKHU, YCTAHABIMBATH
CBS3U C IPYTUMH MOHATUAMH );

ONpENENATh LEIU JEATEIbHOCTH, 3aJaBas IapaMeTpbl M KPUTEPUU HX
JNOCTHIKEHHUSI, COOTHOCUTD PE3YJIBTATHI ACATEIBHOCTU C OCTABICHHBIMU LIETSAMU;

UCITOJIb30BaTh OMOJIOTUYECKUE MOHATHUS IS OObsICHEHUSI (DAKTOB U SIBJICHUIM
YKABOU IIPUPOJBI,

CTPOUTH JIOTMYECKHE PACCYKIAEHUs (MHIYKTUBHBIC, JEAyKTHUBHBIE, IIO
AHAJIOTMM), BBIABISTH 3aKOHOMEPHOCTH W IPOTHBOPEYUS B PacCMaTPUBAEMBIX
ABIICHUAX, (POPMYIHPOBATH BHIBObI U 3aKIIOUCHUS;

IIPUMEHATH CXEMHO-MOJIEIIBHBIE CPECTBA JUIS PEACTABIEHUS CYLIECTBEHHBIX
CBA3€M W OTHOLIEHWM B M3ydyaeMbIX OHOJIOTMUECKHX OOBEKTax, a TaKkke
NPOTUBOPEUYUI Pa3HOTO pPOJA, BBIIBICHHBIX B Pa3IUYHBIX HH(POPMAIIMOHHBIX
HMCTOYHUKAX;



pa3pabatrbIBaTh IJIaH PELIECHUS MPOOIEMbl ¢ YYETOM aHAIM3a UMEIOIIMXCS
MaTepUalbHBIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B I€ATENBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB
LIEJISIM, OLICHUBATh PUCKU MOCIIEICTBUN AESTEIbHOCTH;

KOOPJIMHHUPOBATH U BBINIOJIHATH Pa0OTY B YCIOBUAX PEaIbHOI0, BUPTYAIBHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJEHCTBHUS;

pa3BUBaTh KPEAaTUBHOE MBILUICHUE NIPU PEIICHNUH )KU3HEHHBIX IIPOOJIEM.

2) 6a30BbIe HCCTET0BATEIbCKIE IeHCTBHUS:

BJIa/I€Th HaBbIKAMU Y4€OHO-HCCIIEN0BATENbCKON U POEKTHOM JIEATEIbHOCTH,
HaBbIKAMM  pas3pemieHuss 1npoOieM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSATEJIbHOMY IIOUCKY METOJIOB PEILIEHUs MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB NIO3HAHUS;

UCIIOJI30BaTh Pa3JIMYHbIE BHUJbI JESATEIIBHOCTU 10 MOJIYYEHUIO HOBOTO
3HaHUS, €ro MHTEpPHpeTald, NPeoO0pa3oBaHUI0O M NPUMEHEHUI0 B Y4YEOHBIX
CUTYaLMsIX, B TOM YHCIIE IPU CO3/IaHUH YYEOHBIX U COLUATBHBIX IPOEKTOB;

(GopMHUpPOBATh HAYUYHBIM TUI MBILIUICHUS, BIaleTh HAYYHOU TEPMHHOJIOTHEN,
KJIIOYEBBIMU MTOHITUSIMU U METOJIaMU;

CTaBUTb U (HOpMyNIHpOBaTh COOCTBEHHBIE 3aJauud B 00pa30BaTEIbHOU
NEATENbHOCTH U KU3HEHHBIX CUTYalUsX;

BBISIBJIATh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TMIOTE3Y €€ PEIICHUS], HAXOAUTh apPIYMEHTHI JUIsl JOKa3aTeIbCTBA CBOMX
YTBEpXKACHUMN, 3a71aBaTh MapaMEeTPbl U KPUTEPUU PEILLICHUS;

aHAIM3UPOBaTh IIOJIyYEHHBIE B XOJE PELICHHUsS 3aJaud  pPe3yJIbTaThl,
KPUTHUYECKH OIIEHUBATh UX JIOCTOBEPHOCTh, MPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLICHKY HOBBIM CUTYallUsIM, OLICHUBATh IPUOOPETEHHBIN OTIBIT;

OCYUIECTBJISATh LE€JIECHANPABICHHbI MOUCK NEPEeHOca CPEICTB U CHOCOOOB
NercTBUS B MPO(ECCUOHAIBHYIO CPEY;

YMETh NEPEHOCUTh 3HAHUS B TO3HABATEIbHYIO M MPAKTUYECKYIO OOJAcCTH
KU3HEJECATEILHOCTH;

YMETb UHTETPUPOBAThH 3HAHUS U3 Pa3HBIX MPEAMETHBIX 001acTell;

BBIJIBUTaTh HOBBIE WJEH, Mpejiaratb OpUTrHHaIbHbIE MOJIXOJbl W pEUICHUS,
CTaBUTh MPOOJIEMBI U 337a4H, TONYCKAIOIINE albTepHATUBHBIC PEILICHUS.

3) padora ¢ undopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX HCTOYHHKAX MH(MOpMAIUK (TEKCTe yueOHOTO
nocoOusi, HAy4YHO-TIOMYJIAPHON JUTEpaType, OHOJOTUYECKUX CIIOBapsSX U
CIpPaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHeTe), aHAIU3UPOBAThH
MH(GOPMALIMIO PA3IMYHBIX BUJOB U (POPM MpeCTaBICHHS, KpUTHUECKU OLIEHUBAThH
€€ I0CTOBEPHOCTh U HEMPOTUBOPEUNBOCTH;



bopMyaMpOBaTh 3alpPOChl U MPUMEHATH PA3JIUYHbIE METOJIbI MPU TOUCKE U
otOope Omosiornyeckoil nHpopManry, HEOOXOAUMOM ISl BBITIOTHEHHS Y4€OHBIX
3ajady;

npUOOpETaTh OMNBIT HCHOJb30BaHUS HH(OPMALMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTHIA, COBEpPLIEHCTBOBATh KYJbTYPY aKTUBHOI'O MCIOJIb30BAHUS PA3THMYHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaIbHYIO  GOpMy  MpeACTaBICHUS
Oouosiorndeckor nHGopMamu (cxeMbl, rpauku, JUarpaMmsbl, TaOJIUIIbI, PUCYHKH U
apyroe);

UCIIOJIb30BaTh HAy4HbIA SI3bIK B KayecTBE CpEACTBAa Ipu padbore ¢
Ouonornyeckod MHPOpMAIMEl: MPUMEHITh XUMUYECKHE, (U3HUECKUE U
MaTeMaTUYeCKUe 3HAaKM U CUMBOJIBI, (popMysbl, abOpeBHaTypy, HOMEHKIATYpY,
UCIOJb30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CpEACTBa
HaTJISTHOCTH;

BJIAJE€Th  HABbIKAMM  pAaclo3HaBaHWd M 3allUThl  MH(OpManuw,
MH()OpMATMOHHOM 0€301TaCHOCTH JIMYHOCTH.

OBiaseHue yHuBepCaJIbHBIMIA KOMMYHUKATHBHBIMH 1e/iCTBUSIMM:

1) o0mmenue:

OCYILECTBIISITh KOMMYHUKAIIMU BO BCEX cpepax jKU3HH, aKTUBHO y4aCTBOBATh
B JMAJIOTe€ WM JIMCKYCCHUU MO CYHIECTBY OOCY>KJaeMoOil Tembl (YMEHHUE 3a]1aBaTh
BOIIPOCHI, BBICKA3bIBATh CY>KJIEHUS OTHOCHTEIIBHO BBIMIOJIHEHHS MpearaeMoun
3aJlauM, YYUTHIBATb MHTEPECHl U COIIACOBAHHOCTh MO3ULMHA APYTUX YYaCTHHUKOB
JAaJiora Uiv JUCKYCCHUM);

pacrno3HaBaTh HeBepOalbHbIE CpEACTBAa OOIIEHHs, MOHMMAaTh 3HAuYEHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIIOK BO3HUKHOBEHHS KOH(IMKTHBIX CHUTyaluH,
YMETh CMATYaTh KOHQIUKTHI U BECTH MIEPETOBOPHI;

BJAJIETh PA3IUYHBIMM CHOCOOAMU OOILEHUS U B3aUMOJIECHCTBUS, MOHUMATh
HaMEPEHHUs JAPYTUX JIOACH, MPOSIBISITh YBAXKUTEIBHOE OTHOLIEHHE K COOECETHUKY
U B KOppeKTHOU popme hopMyIMpOoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3pPEHUS C HUCIOJIb30BAHUEM
A3BIKOBBIX CPE/ICTB.

2) COBMeCTHasl 1eATeJIbHOCTD:

NOHUMAaTh M MCMOJIb30BaTh MPEUMYILECTBA KOMAHIAHOW M WHAMBHUAYaJIbHOU
paboOTHI MPU PEIICHUN OUOJIOTHYECKOM MPOoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHUS TPYIIOBBIX (POPM B3aUMOJEHCTBUSA MPU pEILIEeHNN yueOHOH 3a1auH;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX IEHCTBUI C Y4ETOM 0OIIUX
MHTEPECOB M BO3MOKHOCTEN KaKJOT'0 YIEHA KOJIEKTUBA;

NpUHUMATh 1€JIM  COBMECTHOM  JIeATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh NIEUCTBUS MO €€ NOCTHKEHHUIO: COCTaBJIATh IUIaH JEHCTBUIA,



pacnpenensiaTb poyid ¢ Y4ETOM MHEHUM YYaCTHHKOB, OOCYXKAAaTh PE3yJbTaThl
COBMECTHOM paboThI;

OILICHMBATh KA4E€CTBO CBOETO BKJIaJa U KaXJI0r0 y4aCTHHKA KOMAH bl B 00U
pe3yNbTaT 1Mo pazpaboTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE TMPOEKTHI, OLICHWBATh HJEU C IMO3WLUU HOBU3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIIAITh  [MO3UTUBHOE CTPATErMYECKOE IMOBEACHHE B Pa3JIMYHBIX
CUTYaIMSIX, IPOSIBIISITH TBOPYECTBO M BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

OBJiaieHNe YHUBEPCAJbHBIMHU PEeryJISTUBHBIMHU 1eHCTBUSIMH:

1) camoopranmu3anus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBIABICHUA NPOOJIEM U UX
pEIIeHUs B )KU3HEHHBIX U YY€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMUECKMX 3HAHUW II€JIEBbIE M CMBICIOBBIE
YCTAaHOBKH B CBOMX JIEMCTBHSX M MOCTYIKAaX MO OTHOUIEHHUIO K JKUBOW MPHUPOJE,
CBOEMY 37I0POBBIO U 3I0POBbIO OKPYKAOIINX;

CaMOCTOATEJIBHO OCYILECTBIIATh ITO3HABATEJIBHYIO JCSITEIBHOCTD, BBISBISATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3a7aul B 00pa3oBaTeIbHON
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsX;

CaMOCTOATENbHO COCTABJIATH IJIaH PEUIEHUS MPOOJIEMBI C YYETOM UMEIOIINXCSA
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEU U MPEANOYTEHU;

JIaBaTh OLICHKY HOBBIM CUTYalIHsIM;

pacuMpsTh paMKH y4eOHOIro MpeJMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

JIeNIaTh OCO3HAHHBIN BBIOOP, ApTYMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTSH 32
pEILICHHE;

OLIEHUBATh MPUOOPETEHHBIH OTIBIT;

CrocoOCTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO IIUPOKOW JPYAULUU B
pPa3HBIX O00JIACTSIX 3HAHWM, TMOCTOSIHHO TOBBINIATH CBOW 0Opa30BaTENbHBIN U
KYJBTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B JESTEIBHOCTD,
OLICHHBATh COOTBETCTBHUE PE3YyJIbTATOB LEISIM;

BJa/JeTh  HAaBbIKAMH  TMO3HABATEJIbHOM  pediiekcud  Kak  OCO3HaHUs
COBEPILAEMBIX JIEWCTBHM M MBICIUTENBHBIX MPOLECCOB, UX pE3YyJIbTaTOB M
OCHOBaHMM, MCHOJIb30BaTh MPUEMBI pedIeKCUU IJIs OLEHKH CUTYyalluu, BbIOOpa
BEPHOT'O PELICHUS;

YMETh OLEHUBATh PHUCKM W CBOEBPEMEHHO IPUHUMATH PELIEHUS M0 HX
CHW)KECHHUIO;

IPUHUMATh MOTHBBI W apryMEHThl JPYrMX IPU AaHAJIU3€ pe3yJIbTaTOB
NeSTENIbHOCTH;



3) npunsTHE CeOsT M APYTUX:

IPUHUMATh ce0sl, TOHMMAasi CBOM HEIOCTATKU U JIOCTOMHCTBA;

OPUHUMAaTh MOTHBBI W apryMEHTbl JPYI'HX I@pPU aHaJIW3€ pe3yibTaTOB
NESTEIIBHOCTH;

IpU3HaBaTh CBOE MPABO U MIPABO APYTUX HA OLIMOKH;

pa3BUBATh CIOCOOHOCTH MOHUMATh MUP € MO3UIIMU APYTOTO YEIOBEKA.

IHPEAMETHBIE PE3YJIbTATDBI

[IpeameTHble pe3ynbTaThl OcBOeHUs mporpammbl COO mo Ouoioruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue aiis yueOHoro npeameta «buonorus»
Hay4YHbIC 3HAHUS, YMEHUS U CTOCOOBI IEUCTBUNA MO OCBOCHUIO, MHTEPIPETALIUU U
peoOpa3oBaHUI0 3HAHUM, BUJIBI JECATEIBHOCTH IO MOJYYCHUIO HOBOT'O 3HAHUS U
MPUMEHEHUIO 3HAHUN B PaA3JIMUHBIX YUYEOHBIX CHUTYaIlUsX, a TaKXKE€ B pPealbHbIX
KU3HEHHBIX CUTyallUsiX, CBSA3aHHBIX ¢ Ouosorued. B mporpamme mnpeameTHbie
pe3yNbTaThl MPEACTABJICHBI IO TOaM 00yUCHUS.

[IpenMeTHbIE pe3yabTaThl OCBOEHUS ydeOHoro mpeamera «buonorus» ¢ 10
Kjlacce NOJKHBI OTPAKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTUU B CUCTEME HAyUYHOTO
3HaHUS ECTECTBEHHBIX HayK, B (OPMHUPOBAHMH COBPEMEHHON €CTECTBEHHO-
HAy4YHOW KapTHUHBI MHUpPAa M HAyYHOTO MHPOBO33PEHHS, O BKJIAJE POCCUNCKUX U
3apyOEKHBIX YUEHBIX-OMOJOTOB B pa3BUTHE OHOJOTUU, (PYHKIIMOHATHHON
rPaMOTHOCTH YEJIOBEKA IS PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE PacKpbIBaTh COJEpP)KAHUE OUOJIOTUUECKUX TEPMHUHOB WM TOHSITHI:
KU3Hb, KJIETKA, OPraHu3M, MeTab0I13M (0OMEH BEIIECTB U IPEBPAILICHUE YHEPTUH),
roMeocras (camMoperyssiius), ypOBHEBasi OpraHu3aisi KUBBIX CHCTEM,
CaMOBOCIIPOU3BeJIeHHE (PEPOAYKIIHS ), HACIEICTBEHHOCTh, U3MEHUHUBOCTh, POCT U
pa3BUTHE;

YyMEHHUE Wu3JIaratb OWOJOTMYECKHE Teopuu (KJIETOYHAsi, XPOMOCOMHas,
MyTaIlMOHHAs, IIEHTPAJbHAs JOrMa MOJCKYJIsspHOW Ouosoruu), 3akoHbl (I
Mennens, T. Moprana, H. 1. BaBuioBa) u ydenus (0 1ieHTpax MHOrooOpasus u
MPOUCXOXKIEHUS KyJIbTypHbIX pacTenuit H. 1. BaBuiioBa), onpenesnsiTh rpaHULIbl KX
MPUMEHUMOCTH K KUBBIM CHUCTEMaM;

yYMEHUE BJIaJIETh METOJIAMU HAYYHOTO MMO3HAHKS B OMOJIOTHUU: HAOIIIOICHHUE U
ONMCAHUE YKUBBIX CUCTEM, IPOIECCOB W SIBIICHUI, OpraHu3alusi U NpPOBEIACHUE
OMOJIOTUYECKOTO AKCIIEPUMEHTA, BBIIBIDKCHHUE TUTIOTE3bI, BBISIBJICHUE 3aBUCUMOCTH
MEXAY HUCCIEAYEMbIMU BEIUYMHAMH, OOBSCHEHHUE TMOJIYYCHHBIX pPE3YyJbTaTOB,
UCIIOJIb30BaHHbIX HAYYHBIX MOHITUH, TEOPUA U 3aKOHOB, YMEHHE JI€JIaTh BBIBOJIBI
Ha OCHOBAHUM MOJIYYEHHBIX PE3yJIbTaTOB;



YMEHUE BBIJIEIATh CYIIECTBEHHbIE MPU3HAKK BUPYCOB, KJIETOK MPOKAPHUOT U
AYKapUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTU
MPOLIECCOB: OOMEHa BEIIECTB U IMPEBPAILLEHUS IHEPTHH B KJIETKe, (POTOCHHTE3a,
IJJACTUYECKOTO W 3HEPreTUYECKOro OOMeHa, XEMOCHHTE3a, MHTO03a, Meilo3a,
OIUIOAOTBOPEHUS, PA3MHOXKEHUS, HWHIUBUIYAIbHOTO pa3BUTHUA OpraHu3Ma
(oHTOTCHE3);

YMEHHE MPUMEHSTH MOJyUYECHHBIC 3HAHUS A1 OOBSICHEHUS OMOJIOTUYECKUX
IIPOLIECCOB U SIBJICHUH, JJISl MPUHSATHUS MPAKTUUYECKUX PEIICHUA B MOBCEIHEBHOMN
KU3HU C IeNplo obOecrieyeHus 0e30MacHOCTH CBOETO 3J0POBbsi U 3/10POBbSA
OKPYKAIOIUX JIIOJIEH, COOJIIOIEHUSI HOPM T'PaMOTHOTO MOBEAEHUS B OKPYXKaroIen
OPUPOJHON cpene, MOHUMAHUE HEOOXOIMMOCTH HCIOJB30BaHUS JIOCTHXKEHUMN
COBPEMEHHOU Ouonoruu  u OMOTEXHOJIOTMA Uil  PalMOHAIBHOIO
OPUPOAOIOIB30BAHMUS;

YMEHUE pellaTh »JIIEMEHTAPHbIE TIE€HETUYECKHE 3a/Jlayd Ha MOHO- H
IUTHOPUIHOE CKpEUIMBAaHUE, CIEIUICHHOE HAacle0BaHUEe, COCTaBIATh CXEMbI
MOHOTHMOPHIHOTO CKPEIIMBAHUA IS MpPEICKa3aHMUsl HAcJIeJOBaHUS NPU3HAKOB Y
OpPIraHU3MOB;

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M IMpPaKTUYECKHE PadoOThl, COOIIOAATH
MpaBuJia Mpu padboTe ¢ y4eOHBIM U JTa0OPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OIEHUBATh W HHTEPIPETUPOBATH HHOOPMAIIHIO
OMOJIOTMYECKOTO  COAEpKaHMsI, BKJIIOYAIONIYI0 IICEBJOHAyYHbIE 3HAHUS U3
pa3IMyYHBIX UCTOYHUKOB (CpEeACTBa MacCOBOM MH(OpMALIUK, HAYYHO-TIOMYJISIPHbIE
Marepuaibl), 3THYECKHE AacleKThl COBPEMEHHBIX MCCIEIOBAaHUNA B OHOJIOTHH,
MeJUIMHE, OMOTEXHOJIOTHH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE NHCbMEHHBIE M YCTHBIE COOOLIEHMUS,
000011ast 6MoyIoruuecKyr0 HHGOPMAIMIO U3 HECKOJbKMX HMCTOYHUKOB, TPAMOTHO
UCIIOJIb30BATh MOHITHITHBIN armapaT OMOJOTHH.

[IpeameTHble pe3ynbTaThl OCBOCHMS ydeOHOro npeamera «buonorus» ¢ 11
Kjlacce NOJKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTUU B CUCTEME HAy4YHOTO
3HAHUS ECTECTBEHHBIX HAyK, B (DOPMUPOBAHMM COBPEMEHHOM ECTECTBEHHO-
HAyYHOM KapTHHBI MUpa M HAYYHOTO MHPOBO33PEHHS, O BKJIA/J€ POCCUHMCKHX U
3apyOEKHBIX YUEHBIX-OMOJOTOB B pa3BUTHE OWoOTUM, (YHKIIMOHATHHOU
IPaMOTHOCTH YeJIOBEKa JUIsl pEICHUs )KU3HEHHBIX 3a/1a4;

YMEHHE PaCKphIBATh COJIEpPKaHNe OMOIOTHUECKUX TEPMUHOB ¥ TMTOHSATHI: BUI,
nomyJsiuus, reHO(GOHJ, SBOJIIONMS, IABMWXKYIIHE CHIb ((haKTOpbI) 3BOJIIOLHH,
MPUCTIOCOOJICHHOCTh OPTaHU3MOB, BUA000pa30BaHUE, KOJOTHYECKHE (HAKTOPHI,
HKOCHCTEMa, MPOAYLIEHTHI, KOHCYMEHTBI, pPEIyLEeHTbl, UEeNu MNUTaHUs,
AKOJIOTHYECKas MUpaMuaa, OuoreoreHos, onocdepa;



yMEHUE Hu3jaratb OWOJOTHYECKHWE Teopuu (PBONIOIMOHHAs Teopust Y.
JlapBuHa, CHHTETHYECKass TEOpUs OSBOJIOLUUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3aponprieBoro cxoxacrsa K. M. baspa, depenoBaHusi INIaBHBIX HANpaBICHUN U
myteit sBomoruu A. H. CeseprioBa, yuenus o 6mocdepe B. U. Beprazackoro),
OMpeeNsaTh TPAHULIBI KX TPUMEHUMOCTH K )KMBBIM CHCTEMaM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAONIOICHUE U
OMKCAHUE >KUBBIX CHUCTEM, MPOLIECCOB U SIBJICHUMN, OpraHu3alusi U MpPOBEACHHUE
OHMOJIOTHYECKOT0 SKCIIEPUMEHTA, BHIIBI)KEHUE TUIIOTE3bI, BBISBICHUE 3aBUCUMOCTH
MEXIy HCCIEAYEeMbIMH BEITUYMHAMHU, OOBSICHEHHE IOJYYCHHBIX pPE3yJIbTaToOB,
UCIIOJIb30BaHHBIX HAYYHBIX MMOHATHH, TEOPUIl U 3aKOHOB, YMEHHUE JI€JaTh BBIBOJIbI
Ha OCHOBAHHM IOJIyYEHHBIX PE3YJIbTATOB;

YMEHHME BBIICIATh CYIIECTBEHHbBIE MPU3HAKU CTPOEHUS OMOJIOTMYECKUX
OOBEKTOB: BHJOB, TOMYJALUNA, MPOAYLIEHTOB, KOHCYMEHTOB, pEIYyLIEHTOB,
OMOTeOLEHO30B U 3KOCHUCTEM, OCOOEHHOCTU MPOILIECCOB: HACJIEICTBEHHOM
M3MEHYMBOCTH, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOIEHHOCTU
OpraHU3MOB, JIEUCTBHUS SKOJOTMYECKUX (PAKTOPOB HA OpPraHU3MbI, IMEPEHOCca
BELIECTB W IIOTOKA SHEPIMM B SKOCHCTEMAaX, AHTPOIOTCHHBIX H3MEHEHUH B
HKOCUCTEMAX CBOEM MECTHOCTH, KpPyroBOpOTa BEIIECTB U OHMOT€OXMMHUYECKHX
LIMKJIOB B Onocdepe;

YMEHUE MPUMEHATHh MOJYyYECHHbIE 3HAHUS ISl OOBSICHEHHS OMOJIOTMYECKHX
IPOLIECCOB W SIBJIICHUM, IUIS NMPUHATHS NPAKTHUYECKUX PEIICHUM B MOBCEIHEBHOU
KU3HU C Lenplo obecriedeHus 0e30MacHOCTH CBOETO 3J0POBbsI U 3JI0POBbS
OKPY>KAIOIIUX JIOAEH, COOII0/IEHUSI HOPM I'PaMOTHOTO TIOBEJIEHUS B OKpY KaroIen
MPUPOJHON cpeie, MOHMMAaHWE HEOOXOAMMOCTH HCIOJIb30BAaHUS JOCTHKEHUN
COBPEMEHHOM OMOJIOrHH JIJIs1 PAllMOHAILHOTO MTPUPOAOIIOIb30BaHNUS;

YMEHHE pellaTh 3JIeMEHTAapHble OMOJIOIMYECKUE 3aJaud, COCTABIISATH CXEMBI
NepPeHoca BEIIECTB U YHEPTUU B dIKOCHUCTEMax (IIeTH MUTaHMS);

YMEHUE BBIMOJTHATh JTA0OpATOpPHBIE M MPaKTHUYECKHe paboThl, COOI0IATh
npaBuja npu paboTre ¢ ydeOHBIM U TaOOPATOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OIEHWBATh W HHTEPIPETUPOBATH HHOOPMAIIHIO
OMOJIOTUYECKOTO  COJIEpKaHMsl, BKJIIOYAIOUIYI0 TIICEBAOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHHUKOB (CpEeACTBa MacCOBOM MH(OpMALNU, HAYYHO-TIOMYJISIPHbIE
MaTepuaibl),  paccMaTpuBaTh  TJIOOAJbHBIE  DKOJOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (DOPMUPOBATH 110 OTHOUIEHUIO K HUM COOCTBEHHYIO MO3UIIMIO;

YMEHUE CO03/1aBaThb COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOILECHHUS,
0000111251 OMOJIOTHYECKYI0 MH(OpMAIIMIO M3 HECKOJbKUX HCTOYHHKOB, TPAMOTHO
MCIIOJIb30BaTh MOHATUHHBIN anmapar OHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

OpraHu3aIus

f41c292

OHOJOrMYECKUX TEPMUHOB

10 KITACC
KosaunuyectBo yacos CIIICOK MUTOTOBBIX croco6
Kontp DJIeKTPOHHBIE IUTAHUPYEMBIX PE3YIIBTAaTOB OLICHKHU
Ne HanmeHoBaHue pa3aeioB H OJIbH Mpaktu | (undpossie) C YkasaHHCM JTalloB X UTOTOBBIX
n/n TEeM NMPOrpamMmMsbl Bcero ple YyecKue o0pa3oBaTe/IbHBI (opnpoBars [JIaHupyEM
padot padoThI e pecypchl BIX
bI pE3yJIbTaToB
CdopmupoBaHHOCTH YcTHBII
3HaHUH O MECTE U POJIN o1poc,
OMOJIOTHH B CUCTEME TECTUPOBAH
HAY4YHOT'O 3HaHHUS ue
€CTECTBEHHbIX HayK, B
(dhopmMupoBaHUT
COBPEMEHHOMN
Bubmiorexa LOK €CTECTBCHHO-HAYYHOU
1 Bbuosnorus kak Hayka 2 0.5 https://m.edsoo.ru/7 KapTHHE MHpa H
£41292 HAy4YyHOTO MI/IpOIEO33peHI/I$I,
0 BKJIaJI€ POCCUMCKUX U
3apyOeKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE
OHOJIOTHH,
(YHKIHMOHATBHON
rPaMOTHOCTH YeJIOBEKa
JUISL pEeIIeHUs KU3HEHHBIX
3a1a4
YKHBBIE CHCTEMBI M MX bubmuoreka [JOK | yMEHHUE PACKPbIBAThH VY CTHBIH
2 1 https://m.edsoo.ru/7 | COACPKAHNC omnpoc,

TCCTUPOBAH
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Y OHSTHI: )XU3Hb,
KJIETKa, OPTaHU3M,
MeTabom3m (0OMeH
BEIIECTB U MpeBpallleHre
HHEPIruM ), FTOMEOCTa3
(camoperysmus),
YpOBHEBAsI OpraHU3AIHS
YKUBBIX CUCTEM,
CaMOBOCIIPOM3BE/ICHHUE
(penponyKuysi),
HACJIC/ICTBEHHOCTD,
U3MEHYUBOCTb, POCT U
pa3BUTHE

ne,
TEPMHUHOJIOT
WYECKUI
JIUKTaHT

XUMHYECKUH COCTaB U
CTPOEHUE KIIETKH

bu6mmorexa [IOK
https://m.edsoo.ru/7
141c292

yYMEHUE U3JIaraTh
OMOJIOTHYECKHE TEOPUH
(xkneroyHas,
XPOMOCOMHas,
MyTallMOHHAs,
LIEHTpaJIbHasl JorMa
MOJIEKYJISIPHON
OMO0JIOTHH), 3aKOHBI
(I''Mennens, T.Moprana,
H. U.BaBunoBa) u yueHus
(o neHTpax MHOroo6paszus
Y TIPOUCX 0K ICHHS
KYJIbTYpHBIX pacTeHu H.
W.BaBunosa), onpenensrsb
TPaHUIIBI KX
MPUMEHUMOCTH K KHBBIM
cHCTeMaM;

IIpakTrueck
ast pabora,
YCTHBIN
ornpoc,
TECTUPOBAH
ue

X(HSH@IGHTGHLHOCTB KIJIETKH

but6mmoreka [JOK
https://m.edsoo.ru/7
f41c292

YMEHHE BBIICIATh
CYILIECTBEHHBIE IPU3HAKH
BHPYCOB, KJIETOK
IIPOKAPUOT U DYKAPHUOT,

YcTHBIIT
ompoc,
TEPMHHOJIOT



https://m.edsoo.ru/7f41c292
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OJHOKJICTOYHBIX U
MHOTI'OKJICTOYHBIX

HYec KU

JTUKTAHT,
OpPTraHU3MOB, 0COOCHHOCTH TeCTUPOBAH
IPOILIECCOB: OOMEHa e
BEIIIECTB M MPEBPAILCHUS
SHEPTUU B KJIETKE,
(dorocuHTe3A,
IUIACTUYECKOTO U
IHEPreTHYECKOTO OOMEHa,
XEMOCHHTE3a, MUTO3a,
MeN03a, OII0IOTBOPEHHSI,
Pa3MHOKEHUS,
VH/IUBUYyJTEHOTO
pa3BUTHUS OpraHU3Ma
(oHTOTEHE3)
YMEHUE BBIACIATH YcTHbli
CYILIECTBEHHbIC TPU3HAKU ompoc,
BUPYCOB, KJIIETOK TepMHHOIOT
MPOKAPUOT U DYKAPHUOT, aec kit
OJTHOKJICTOYHBIX U
MHOTOKJIETOYHBIX AMKTAHT,
OpPraHU3MOB, 0OCOOEHHOCTH TECTUPOBAaH
MPOIIECCOB: 0OMEHa ue,
Pasmuox)eHHE 1 bubnuorexa IJOK BELLECTB U MPEBPALCHUS MPaKTUYECK
WHVBHIyaJIbHOE pa3BUTHE https://m.eds00.ru/7 | sHepruu B KIIETKE, as pabora

OpraHu3MOB

141c292

(dhoTocuHTE3A,
TUTACTUYIECKOTO U
JHEPreTHIEeCKOro 0OMeHa,
XEMOCHHTE3a, MUTO3a,
Meii03a, OTJI0JOTBOPEHMS,
Pa3sMHOXEHU,
VH/IUBUYaITBHOTO
pa3BUTHS OpraHU3Ma
(oHTOTEHE3)



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

VYeTHbI

3JIEMEHTapHbIC orpoc,
TCHETUYCCKHE 3a]ja41 Ha TePMUHOOT
MOHO- U JUTHOPHUIHOE N
n4uec Kui
Bubnuoreka L[OK CKpCILNBaHUC, JOUKTaHT
HacnencrBeHHOCTD B CLICTNICHHOE ’
15 https://m.edsoo.ru/7 TeCTHDOBAH
W3MEHYUBOCTH OPraHU3MOB 41292 HacCJICAOBAaHKUC, COCTABIIATD p
— CXEMbI MOHOTHOPHUIHOTO ue,
CKpEUIUBaHUS JIJIS MPaKTUYECK
IMpCaACKa3aHuA as pa60Ta
HacleJOBaHUS PU3HAKOB
y OPraHU3MOB
YMEHHE IIPUMEHATH YcerHbi
MOJIYYCHHBIC 3HAHUS JIJIS1 orpoc,
OOBSICHEHUS TePMHUHOJIOT
OHOJIOTHYECKHUX .
. n4ec Kui
MPOIECCOB U SIBJICHUM, 1JI5
MPUHATHUS TPAKTUUECKHUX AUKTAHT,
pELIeHUI B TOBCEAHEBHOM TECTUPOBAaH
JKU3HHU C LIEJIbIO ue,
obecrieueHus NPaKTHYECK
bubmuorexa IIOK
CenekIyst OpraHu3MoB. a 0e30macHOCTH CBOETO ast pabora

OCHOBBI OMOTEXHOJIOTHH

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

3JI0POBbSI ¥ 3JI0POBBS
OKPYKAIOIIHUX JIFOJCH,
cOOJTI0IEHUSI HOPM
TPaMOTHOTO TTOBE/ICHUS B
OKPY’KaroIlew IpUPOTHON
cpene, MTOHUMaHue
HEOOXOIUMOCTH
HCITOJIb30BaHUS
NOCTHKEHUN
COBpPEMEHHOM OUOJIOTHH 1
OHMOTEXHOJIOTHI IS



https://m.edsoo.ru/7f41c292
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PaAOHAIIBHOI'O

HPHUPOIONOJIL30BAHUS
bubnunorexa LIOK
PesepBHOE Bpems 1 https://m.edsoo.ru/7
f41c292
OBIIEE KOJIMYECTBO YACOB 34

I10 ITPOTPAMME
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11 KJIACC

KoJsmn4yecTBo yacoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM ungposBbie
Ne o/m P Kontpoabnbie | IlpakTudeckue (mucpp )
NMPOrpamMmMbl Bcero o0pa3oBarTejibHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [IOK
1 IBOIMOLHONHAT buONOrHA o ! https://m.edsoo.ru/7f41cc74
5 Bo3HMKHOBEHUE U pa3BUTHE KU3HU HA 9 05 bubnuoreka [IOK
3emite ' https://m.edsoo.ru/7f41cc74
bubmuorexa [JOK
3 OPraHH3MBI i OKpYKaiolas Cpesia > ! https://m.edsoo.ru/7f41cc74
bu6mmoteka 1IOK
4 Coo00111ecTBa U DKOJIOTHYECKUE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
bu6mmoteka 1IOK
5 P 2
C3EPBHOC BPeMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I1O 34 0 5
I[TPOI'PAMME '
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YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

VYyeonuk. buonorus. O6mas 6uonorus. bazoselil ypoeHs. 10 kiacc. 2 —¢ cTepeOoTHITHOE.

Ast. B.W. CuBornazos, 1.b. Aradonosa, E.T.3axapoa M.: Beptukans, JIpoda.

METOIUYECKHUE MATEPUAJIbBI IJIS1 YYUTEJIA

A.}O.Nonnera. A.B.Topranos. buosorus B cxemax u tabnumax IKCMO Mocksa. 2012 ¢
I'. W. Jlepuep. buonorus. [Tonnslit cipaBounuk 11t moarotoBku k E I' 3. M. Actpens 2012 ¢
I'otoBumcs k EI'D. O6mas 6uonorus M Jpoda 2012 r

EI'D 2012 r. buonorusi. M. Actpens 2012r

EI'D. O6mas 6uonorus. KonrponsHbie n3mepurenbubie Marepuaisl M [pocsemenne 2012 r
N.P. MyxamemxanoB. Mactepckas yuutens « Tectsl, 3auetsl, 6nuonpocs! 10-11 kmace» M
«BAKO» 2007 r

Oo6mias 6uonorus: Yuebnuk / ITox pen. Koncrantunosa B.M.. - M.: Academia, 2018. - 704
C.

Boponros, H.H. buonorus. O6mas 6uonorus. 10-11 xkmaccel: YueOHUK st
001e00pa3oBaTenbHbIX yupexaeHuii: ba3ossiii yposens / H.H. Boposiios. - M.: TIpocs.,
2022. - 304 c.

Heitma-Cuonnnkas, M.A. O01as 1 caHuTapHasi MUKpOOHOJIOTHSI ¢ TEXHUKOU
MHUKPOOHOJIOTHYECKUX HCCleaoBanuii: Yueonoe mocodue / M.A. [leiina-CruoHumkas. -
CII6.: Jlans, 2022. - 588 c.

3axapos, B.b. Pabouas terpaap no obmeii 6uonorun: 10-11 knacc: x: YueOnuky B.b.
3axapoBa, A.I'. Mycraduna, B.. Cuornazosa, H.M. UepHooii "Ob6mas 6uonorus. 10-11
knacc" / B.b. 3axapos, E.T. 3axaposa, A.Jl. Kynaes, B.1. CuBornazos. - M.: Dk3ameH, 2. -
157 c.

T A JloBkoga. [TogrotoBka k onumnuaaam mo 6uonoruu 8-11 knacco. M Aiipuc-mipecc
2011

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET

www.informika.ru - snekrponHsli yueOHuK "bronorus" (Bep. 2.0 - 2000) u3 unkia
"O6yuarouiye sHUMKIOoNEeUU". - YueOHbIN Kypc, KOHTpOosIbHbIE Bompochkl. (Kak
noJjs30BatThes - cM. "[lomorp".)

www.college.ru - pazuen "OtkpeiToro kosuiemka" mo buonoruu. Yueouuk, monenu, On-line
TECTHI, YUUTEITIO.

www.skeletos.zharko.ru - "OmopHo-aBuraTensHast cucteMa ueinoBeka". OOpa3oBaTeIbHbIH
caiit no npeamery buonorus, kypc Uenosek. Ctpoenue ckenera. Mplieunas cucrema. Kax


http://www.informika.ru/
http://www.college.ru/
http://www.skeletos.zharko.ru/

3T0 paboTaet. [IpuokeHus: 2 CKeIETHBIX SHIMKIONEIUH; U YIUTENS - YPOKH,
nabopaTopHbIe, 6 TECTOB C OTBETAMH.

www.biodan.narod.ru - "buo/lan" - buosorus ot dausl. HoBocTr 1 0630psI 110 OHOJIOTHH,
skosorun. [Ipobnemsl u Teopun. EcTh TeMaTHUecKkue BBITYyCKH, (hoToranepen, onorpapun
BEJIMKHMX YYEHBIX, CIICICIIOBAPb.

www.bio.1september.ru - s yunreseii "5 uay Ha ypox buonoruu". Crateu mo: boranuke,
3oomnoruu, buonoruu - Yenosek, O01meit 610a0ruu, DKOJIOTHUH.

Www.bio.1september.ru - razera "buonorus" (Mex1y BBIXOJI0M 04EPEIHOIO HOMEPA ra3eThl
U MOSIBJICHHEM IOJIHOTEKCTOBOW BEPCUH HOMEpa Ha caiiTe yCTaHOBIICH r'0JJOBON MHTEPBaI)

www.kozlenkoa.narod.ru - Oror caiit Kosnenko A.I'. - mpemomaBatens u st
IpernoaaBaTeNei, U TeX, KTO YIUTCS CaM M YYHT APYTUX; OYHO U JUCTAHIIHOHHO,
OMOJIOTHH, XMMHUH, IPYTHM MPEIMETaM - ¢ TIOMOIIBIO KOMITbIoTEpa U IHTEpHET.

WWW.Nsu.ru buomnorus B BOIIPOCAx U OTBECTAX - YUCHBIC HOBOCI/I6I/IpCKOFO AKaI[eMFOpO,Z[Ka
OTBCYAIOT HA BOIPOCHI CTAPIICKIIACCHUKOB.

www.websib.ru - pazaen "buonorus" HoBocubupckoii odopasoBarenbhoii cetr. [Togdopka
MaTEPUAJIOB U CCHIIOK (MPOrpaMMbI, IIPOEKTHI, MATEPHAJIBI Y YPOKY, aOUTYPHEHTY).

www.nrc.edu.ru - "Brosorudeckasi KapTHHA MEpa" - pa3zes 3JEKTPOHHOTo yueOHHKa
"Konmneniuu coBpeMeHHOro ectrecTBo3HaHus". KOHIIeNIny MpoucXoxKACHUS KU3HA U
teopuu 3Bosoruu. (Ilepexon no cepbuike BHU3y "Jlanee...".)

www.floranimal.ru - "FLORANIMAL - pacrenus u sxuBotHbIe" Kak sHiukmoneaus. (O0bem
uHpopManuu BreyatiseT.) BeiopaTs OykBYy, OTKpOETCS CTpaHULA C IBYMS OOJIBIIUMHU
KOJIOHKaMH Ha3BaHuil: Pactenus n )KuoTHble. BoiOupaeM 1o Ha3BaHUIO - OTKPHIBAETCS
omnucaHue u Goro.

www.animal.geoman.ru Mup xwuBoTHBIX. [lonynspras kaura Akumymkuaa M.U. ¢
MHOYKECTBOM LIBETHBIX PUCYHKOB U (oTOrpaduii.

www.plant.geoman.ru - J)Kusup pactenuii. 3aHuMaTenbHO 0 OoTaHKKe. bakTepuu.
JlexapCTBEHHBIE PACTECHHUS.

www.livt.net - snexkTpoHHas WiUTIOCTpUpOBaHHas sHIHKIoneaus "JKuBbie cymiecTna.
Knaccudukanms u gpororpaduu 6e3 Texcra.

www.bril2002.narod.ru - brosorus as mkonsHUKOB. KpaTtkas nadOpM. 1Mo pasaenam:
Oomrast 6uosnorus, boranuka, 3oosorus, UenoBek.

www.festival.1september.ru - ®dectuBans neparorndyeckux uuaeit "OTkphiThIid ypok" 2006 -
2007.

www.charles-darwin.narod.ru - Yapmne3 lapsun: Ouorpadus 1 KHHUTH.


http://www.biodan.narod.ru/
http://www.bio.1september.ru/
http://www.bio.1september.ru/
http://www.kozlenkoa.narod.ru/
http://www.nsu.ru/
http://www.websib.ru/
http://www.nrc.edu.ru/
http://www.floranimal.ru/
http://www.animal.geoman.ru/
http://www.plant.geoman.ru/
http://www.livt.net/
http://www.bril2002.narod.ru/
http://www.festival.1september.ru/
http://www.charles-darwin.narod.ru/
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