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l. IMNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mnporpamMmbl MO OHOJOTHM TEOPETUYECKYIO OCHOBY JUIS
ONpeJeNeHus] MOAXO0J0B K (OPMUPOBAHUIO COAEPN AHUSA Yy4eOHOro IpeaMeTa
«buonorus» cocraBunM: KoHuenryaiabHble mnonoxeHus PIOC COO o
B3aMMOOOYCIIOBIEHHOCTH LE€JIEH, COAEpKAHMs, PE3yJbTaTOB OOydYeHus W
TpeOOBaHUM K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB, MOJIOXKEHUSI 00 OOIIUX LENSAX U
MPUHIUINAX, XAPAKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMbI CPEIHErO
o0O1ero oopazoBanus B Poccuiickoit denepannu, a Takxe MOJT0KEHUS 0 crienuduke
Ouosiornu, €€ 3HAYEHWU B T[IO3HAHUU JKUBOM MOPUPOALI U 00ECTICYEHUU
CYILIECTBOBAaHUS 4YeJIOBEYECKOro o0mecTBa. COriacHO Ha3BaHHBIM IOJIOKEHUSIM,
OTIpeJIeIeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI TI0 OMOJIOTHH U €€ CTPYKTYpA.

[Tporpamma o Onoorum 1aét MpeaCTaBICHUE O MENSIX, 00 O0Iel cTpaTerun
oOy4eHwsI, BOCTUTAHUS U Pa3BUTHUS 00YUAIONIUXCS CPECTBAMHU YI€OHOTO MpeameTa
«buonorusy, onpenenser 00s13aTeILHOE MPEIMETHOE COJEPKAHNE, €TO CTPYKTYPY,
pacmpeneneHre mo pasjeliaM U TeMaM, PEKOMEHAYEMYIO IOCIe0BATEIbHOCTD
U3y4eHHs yaeOHOTO MaTepuaina ¢ y4ETOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX
CBSI3€H, JIOTUKM OOpa30BaTEIbHOrO TpOIlecca, BO3PACTHBIX OCOOEHHOCTEH
00yyJarommxcs.

B nporpamme o 61o10ruu Tak:ke YYUTHIBAIOTCSA TPEOOBAHUS K TUTAHUPYEMBIM
JUYHOCTHBIM, METANpEeIMETHBIM M TMPEIMETHBIM pe3ysibTaTaM OOy4YeHHUsS B
dbopmMupoBaHumn OCHOBHBIX BUJIOB y4eOHO-TI03HABATEIHLHOM
NeSTENHbHOCTH/Y4EOHBIX JCUCTBUN OO0ydYalomMXCa IO OCBOCHHUIO COJEpKAHUS
OMOJIOTUYECKOTO 00pa30BaHMUS.

B nporpamme no 6uonorum (10—11 kmaccel, 6a30BbIii ypOBEHB) pealn30BaH
OPUHIIMI TMPEEMCTBEHHOCTH B HW3Yy4Y€HUU Ouonoruu, Omarojaps 4emMy B Hei
IPOCMATPUBAETCS HAMNPABICHHOCTh HAa PpPa3BUTUE 3HAHUM, CBA3aHHBIX C
dbopMUpOBaHUEM  €CTECTBEHHO-HAYYHOTO MHUPOBO33pEHUS, IEHHOCTHBIX
OpUEHTAlUN JTUYHOCTH, SKOJIOTUYECKOTO MBIIIJICHUS, IPEJICTABICHUNA O 3JI0pPOBOM
o0Opa3e >XHM3HM U OEpeKHbIM OTHOUICHHUEM K OKpYKalolled MPUPOJHON cpene.
[ToaToMy Hapsimy ¢ U3ydyeHHEeM OOLIEOMOJIOTUYECKUX TEOPUH, a TaKkKe 3HAHUU O
CTPOEHUU KUBBIX CUCTEM PAa3HOTO paHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B
HUX TPOLIECCOB B MPOTpaMMe MO OMOJOTUM YAENEHO BHHUMAaHHUE HCIOIb30BAHUIO
IIOJTYYCHHBIX 3HAHWI B TTOBCEAHEBHOM XU3HM IS PEIICHUS TPUKIAAHBIX 3a/1a4, B
TOM 4Hclie: NpOo(QUIAKTUKU HACIEACTBEHHBIX 3a00JI€BaHMUI 4YENOBEKa, MEIUKO-
Tr€HETUYECKOr0 KOHCYJIbTUPOBAaHUSI, 000CHOBAHUS IKOJIOTMUECKH LIEIeCO00pa3HOTo
MOBEJACHUS B OKPYXKAIOIIEH ITPUPOJHON CPEAE, aHAIN3a BIMSHUSA XO3SMCTBCHHOM
NESATeIbHOCTU YEJIOBEKAa Ha COCTOSTHUE MPUPOAHBIX U UCKYCCTBEHHBIX SKOCHCTEM.
VYcunenne BHHMMaHUA K TPUKIAAHOM HAMPaBICHHOCTH Y4eOHOro TpeameTa
«buonorusy NpoaUKTOBaHO HEOOXOAMMOCTbIO 00ECTICUEHH S YCIIOBUM 7151 peIIEeHUs



OJIHOM M3 aKTyaJIbHBIX 3aJ]a4 IIKOJHLHOTO OMOJOTHYECKOTO 00pa30BaHUsI, KOTOpas
npeanoaraeT (popMUpoBaHHE y OOYYAIOITUXCS CIIOCOOHOCTH adalTHPOBATHCS K
WU3MEHEHUSIM TMHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MHUPA.

buonoruss Ha ypoBHEe cpeaHero oOmero 0o0pa3oBaHHsS 3aHUMAET Ba)KHOE
mecto. OHa oOecrieunBaeT (popMupoBaHHE y OOYYAIOMIMXCSA TMPEJICTABICHUN O
HAyYHOU KapTHHE MHpa, paclIupsieT U 0000IIaeT 3HaHUS O KUBOM mpupoje, e
OTJINYUTENbHBIX MNPHU3HAKAX — YPOBHEBOM OPraHW3alliM M SBOJIOLMH, CO31AET
yCIOBUSL  JUISi:  TIO3HAHWUS  3aKOHOB  JKMBOM  MpUpoOnbl, (GOpMHUPOBAHUS
(GYHKIIMOHAJIBHOW T'PaMOTHOCTH, HAaBBIKOB 3J0pOBOr0 M 0Oe3omacHoro ooOpasa
KU3HU, SKOJIOTMYECKOTO MBIIIJIEHUS, IEHHOCTHOIO OTHOIIEHUS K KUBOW MPUPOJE
U YEJIOBEKY.

Bonbioe 3HaueHUE OMOJIOTHSI UMEET TaKXKE JIJIs PEIICHUS] BOCIIUTATEIbHBIX U
pa3BUBAIOLIMX  3a/Jad  CcpeaHero  o0mero  oOpa3oBaHMs, COLHMAIM3ALUU
oOyuaronuxcs. M3ydyenne 6uonoruu oOecreyuBaeT yciaoBus yisi (GOPMUPOBAHUS
WHTEJUICKTYaIbHbIX, KOMMYHHUKAIIMOHHBIX UM HMH(GOPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKOW KYJIBTYphI, CIIOCOOCTBYET HMHTEIrpAIlMU OMOJIOTMYECKUX 3HAHUU C
peACTaBICHUSIMH U3 JPYTUX YUYEOHBIX MPEIMETOB, B YaCTHOCTH, (PU3UKU, XUMUU U
reorpaduu. Ha3BaHHbBIE MOJOXKEHUS O TMpeJHa3HAYECHUU Y4YEOHOro mpeameTa
«buonorus» cocTaBUIM OCHOBY JMJIi ONpPENENeHUs IMOAXOAO0B K OTOOpYy H
CTPYKTYPUPOBAHHIO €r0 COJEp)KaHUs, TMPEICTABICHHOTO B TMIporpaMme IIo
OHMOJIOTUH.

Ot60p conmepxkanusi yuyeObHoro npenmera «buosorus» Ha 0a30BOM ypOBHE
OCYHIECTBIEH C MO3MULIMHA KyJIbTYpOCOOOpPA3HOrO0 MOJXO0Jld, B COOTBETCTBHH C
KOTOPBIM OOy4aromniuecs JOJDKHbI OCBOMTh 3HAHUSL W YMEHMS, 3HAUUMBbIC IS
dbopmupoBaHus o0O0IIEeH KyJIbTyphbl, ONPEACIAIONIUME aJCKBATHOE IOBEJACHUE
YeJIOBEKa B OKPY’KAIOUIEH MPUPOAHOU cpejie, BOCTpEOOBaHHBIE B MOBCEIHEBHOM
KU3HU U MPAKTUYECKOU aAesTenbHOCTH. Oco0oe MeCcTO B ATOM CUCTEME 3HAHUM
3aHUMAIOT BJIEMEHTBI COJIEPKAHUSI, KOTOPBIE CIY>KAT OCHOBOU JijIsi (pOpMHUPOBAHUS
IPEACTAaBICHUA O COBPEMEHHOM €CTECTBEHHO-Hay4YHOM KapTMHE MHUpa U
IEHHOCTHBIX  OpPUEHTAlMSIX  JIMYHOCTH,  CIIOCOOCTBYIOIIMX  T'yMaHU3alUHU
OMOJIOTHYECKOTO 00pa30BaHMUS.

CtpykTypupoBaHUE COJEpKaHHUS Yy4eOHOro Marepualia B Mporpamme Mo
OMOJIOTUM OCYIIECTBICHO ¢ YYETOM TPHOPUTETHOTO 3HAYEHUS 3HAHUU 00
OTIUYUTEIIbHBIX OCOOCHHOCTSX JKMBOW MPHUPOBI, O €€ YPOBHEBOW OpraHuU3aIiuu
ABOJIIOIUHU. B COOTBETCTBUM C ATHM B CTPYKType yueOHOro npenmera «bruomorus»
BBIJICJIEHBI CIIEYIOLIME COAEpKaTelbHble TMHUU: «buonorus kak Hayka. MeTo bl
HAy4yHOTO MO3HaHUs», «KieTka kak Oumonormdeckas cuctema», «OpraHusM Kak
Ouonornyeckas cucreMa», «CucreMa M MHOTOOOpaswe OpraHuYeCKOro MHUPAY,
«IBOJIOIMS KUBOU MPUPOABD?, « IKOCUCTEMBI U TPUCYIIIHE UM 3aKOHOMEPHOCTH.



Lens u3yuenus yueOHOro mpeamera «buosorus» Ha 0a30BOM YpPOBHE —
OBJIaJIcHHE  OOYy4YalIIMMHCS  3HAaHUSIMH O  CTPYKTYPHO-(PYHKIIMOHAIBHON
OpraHu3allMi >KUBBIX CHCTEM pAa3HOTO paHra MW MPUOOpPETEHUE YMEHH
UCIIOJIb30BaTh ATH 3HAHUSA JJIs TPAMOTHBIX JEUCTBUM B OTHOIIEHUU OOBEKTOB
YKUBOU MPUPOJIBI U PEIICHUS PA3TUYHBIX )KU3HEHHBIX MPOOIIEM.

JlocTikeHue 1enu u3ydeHus: yueOoHoro npeamera «buosiorus» Ha 6a30BoM
ypOBHE 00€CTIeUNBAETCS PEIICHUEM CIEYIONINX 3a/a4:

OCBOCHHME OOYyYaIOIIUMUCS CHUCTEMbl 3HAHUW O OMOJOTUYECKUX TEOPHUSX,
YUEHHUAX, 3aKOHAX, 3aKOHOMEPHOCTSIX, THUIOTE3aX, MpaBuiax, Cly>Kaluux OCHOBOM
Uit GOPMUPOBAHUS TPEICTABICHUNA O €CTECTBEHHO-HAYyYHOW KapTHHE MHpaA, O
METOJIaX HAyYHOT'O MO3HAHMS, CTPOEHUU, MHOTOOOPa3uu U OCOOEHHOCTSX >KMBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpraHU3alliH, BBIJAIOMIMXCS OTKPHITUIX U COBPEMEHHBIX
HCCJICIOBAaHUIX B OMOJIOTHH;

dbopMupoBaHuEe y OOYYaIOIIMXCS TO3HABATENbHBIX, HWHTEJUIEKTYaJbHbIX U
TBOPYECKUX CIIOCOOHOCTEH B TpollecCe aHalu3a JaHHBIX O MYyTSIX pPa3BUTHUS B
OMOJIOTMU HAyYHBIX B3TJISAOB, MACH M TMOAXOJOB K HM3YUYEHHUIO >KHUBBIX CHUCTEM
Pa3HOr0 YpOBHS OpraHu3alluu;

CTAaHOBJICHHE Yy oOOydarommxcs oOmmed KyJabTypbl, (YHKIHOHAILHOM
IPAaMOTHOCTH, PA3BUTHE YMEHUM OOBSICHATH U OIEHUBATH SIBIICHUS OKPYKAIOIIETO
MUpPa KUBOH MPUPOJII HA OCHOBAHUH 3HAHWH U OTIBITA, TOJYICHHBIX MPU U3YICHUH
Onooruu;

dbopmupoBaHue y OOy4arOmMXCS YMEHHH WLIIOCTPUPOBATh 3HAUYCHUE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JEATEIbHOCTH 4YeJOBEKa, Pa3BUTHHU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJOTUI U arpoOUOTEXHOJIOTUH;

BOCIIUTAHHE YOEKJIEHHOCTH B BO3MOXHOCTH TO3HAHMS YEIIOBEKOM >KHUBOMU
IPUPOJIbI, HEOOXOUMOCTH OEPEKHOTO OTHOIIEHUS K HEeU, COOTIOICHHS] S TUYECKHUX
HOPM TP TIPOBEJICHUN OMOJIOTUYECKUX UCCIIEIOBAHMNIA;

OCO3HAHME IIEHHOCTH OWOJOTUYECKUX 3HAHUU JUIsl TIOBBIIIECHUS YPOBHS
AKOJIOTUYECKOHN KyIbTYpHbI, 1Jisl (POPMUPOBAHUSI HAYYHOT'O MHUPOBO33PEHHUSI;

MPUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHHUM B MOBCEIHEBHOM JKU3HU JJIS
OLICHKH MOCJIEACTBAN CBOEH JIEATEIBLHOCTH IO OTHOLICHUIO K OKPYKAIOLIEN Cpelie,
COOCTBEHHOMY 37I0pOBbIO, OOOCHOBaHHWE U COONIOIGHHE Mep NPOPUIAKTHKU
3a00yIeBaHUM.

B cucreme cpemnero oOmiero obOpaszoBanusi «buonorus», m3ydaemas Ha
0a30BOM YpOBHE, SBISIETCS OOS3aTENbHBIM y4E€OHBIM TMPEIMETOM, BXOISIINM B
COCTaB MpeaMeTHOM o0nactn « EcTecTBeHHO-HAayYHbIE TIPEIMETHD.

Jliist m3ydenust Ouonoruu Ha 6a30BOM ypOBHE CPETHETO 001Iero oopa3oBaHus
otBoauTcs 68 yacos: B 10 knacce — 34 yaca (1 yac B Henento), B 11 knacce — 34 yaca
(1 gac B Henemto).



Il. COILEPKXAHHUE YYEBHOI'O IPEIMETA
10 KUIACC

Tema 1. buosorusi kKak Hayka.

buonorust kak Hayka. CBsi3b OMOJIOTUU C OOIIECTBEHHBIMH, TEXHUUYECKUMU U
JIPYTMMH €CTECTBEHHBIMU HayKamHu, (uiocodueil, ITUKOM, S3CTETUKON U MPaBOM.
Ponb Guonoruu B popMUpoBaHUU COBPEMEHHOM HAy4YHON KapTUHBI Mupa. Cucrema
OMOJIOTUYECKUX HAYK.

Mertob! MO3HAaHUS KUBOM IPUPOIBI (HAOTI0IEHUE, SKCIIEPUMEHT, OITUCaHuE,
U3MepeHue, KiaccupuKalus, MOJCIUPOBAHUE, CTaTHUCTUYECKas 00paboTka
JTAHHBIX ).

JdemoHcTpanuu:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konbios, [Ix. Yorcon u @. Kpuk.

Tabnuiel 1 cxembl: «MeTo bl MO3HAHUSI SKUBOUW TPUPOIBI.

JlaGopaTopHble U MpakTUYeCKHEe PadoThI:

[Tpaktuueckas padora Ne 1. «lcmonp3oBaHHe pa3IUYHBIX METOJOB MpPH
U3Y4YEHUU OUOJIOTUUECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U X OPraHU3AIUA.

Kussie cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3ydeHus ouosioruu. Otauuue
YKUBBIX CUCTEM OT HEOPTAaHUYECKOU MPUPOIBI.

CaoiicTBa OMOCHCTEM U UX pa3HoOOpa3ue. Y POBHU OpraHu3alui OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIM, TKAHEBbIA, OpPraHU3MEHHbIA, MOMYJSIMOHHO-
BUJIOBOM, 9KOCUCTEMHBIN (OMOreoIeHOTHYECKUIT), OnoCc(epHBIA.

JdeMoHcTpanuu:

Tabmuubl u cxeMbl: «OCHOBHBIE MPU3HAKH KM3HW», «YPOBHHU OpraHU3aluU
YKUBOU IIPUPOABD».

O6opynoBanue: moaenb Mmonekyisl JTHK.

Tema 3. XuMHYeCKHIl COCTAB U CTPOEHUE KJIETKH.

XUMHAYECKAN COCTAB KJIETKA. XHUMHUYECKUE HJIEMEHTBI: MaKpO3JIEMEHTHI,
MUKpO3JIEMEHTHI. Bo/la 1 MUHEpalIbHbIE BEIIECTBA.

OyHKIMA BOJABl W MHUHEpaIbHBIX BemiecTB B KkieTke. l[lomnepxkanue
OCMOTHUYECKOI0 Oasianca.

benku. CoctaB u crpoenne 0eaKkoB. AMUHOKHCIOTHI — MOHOMEPHI OEIKOB.
HeszaMeHnmble 1 3aMEHUMbIE AMUHOKUCIIOTHI. AMUHOKHCIIOTHBIN COCTaB. Y pPOBHU
CTPYKTYpbl OCNKOBOM MOJEKynbl (TIEpBUYHAS, BTOPUYHAS, TpPETUYHAS U
YeTBEpPTUYHAS CTPYKTypa). XHUMHUYECKHE CBOWCTBa OeikoB. buonormdeckue
byHKIIUU OEIIKOB.



depMeHThI — Oroornyeckue Karanuzaropbl. CTpoeHune pepMeHTa: aKTUBHBIH
neHTp, cyoctpatHas crneuuduuaHocts. Kodepmentsl. Burtamubbl. Otaudus
(dbepMEHTOB OT HEOPTraHUYECKUX KATATH3aTOPOB.

VYreBoisl: MOHOCAaxXapu bl (TIIF0K03a, pu003a U 1e30KCupr003a), Tucaxapu/ibl
(caxaposa, JlakTO3a) W Tojducaxapuiibl (Kpaxmani, TJIHUKOTEH, IIeJITI0J03a).
buonoruyeckue GyHKIUU YTIIEBOIOB.

Jlunuasl:  Tpurauuepunbl, Qocdonmunuasl, crepounsl. [wapoduibHO-
rupogoOHbie  cBolcTBAa. buonorndeckue ¢yHkuun sunuaoB. CpaBHeHUe
YIJIEBOAOB, OCIKOB U JIUMU0B KaK HICTOYHUKOB SHEPTHHU.

HykneunoBsie xkwucinorsl: JHK wu PHK. Hykneotuasl — MoOHOMEpHI
HyKJIenHOBBIX Kuci0T. Ctpoenue u ¢pynknuu JJHK. Ctpoenne u ¢pynkuun PHK.
Bunast PHK. AT®: ctpoenue u pyHKIIHH.

[uronorus — Hayka o kierke. Kiietounas teopust — npumep B3auMOACHCTBUSA
uaei u pakToB B HAYYHOM MO3HAHUU. METOIbl U3YUYEHUSI KIETKH.

Krnerka kak nenoctHas xuBasi cucrema. OO1Iue Npu3Haky KJIETOK: 3aMKHYyTast
HapyxHass memOpana, Monekynbl JIHK kak renetnueckuil ammapaT, cuUCTEMa
CUHTE3a Oelka.

Tunel KJIETOK: »yKapuoTHYecKas M mpokapuotruyeckas. OcoOeHHOCTH
CTpOEHHUsI MpOKapuoTUYECKOM KieTku. KierouHas crenka Oakrtepuil. CtpoeHue
AYKAPUOTUYECKON KJIETKM. (OCHOBHBIE OTJIMYMUS PACTUTEIIBHOM, >XUBOTHOU H
IrpUOHOM KJIETKH.

[ToBEpXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOYHAsA CTEHKA, MIMKOKAJIUKC, UX
¢ynkuuu. [Tnazmarnyeckas memOpana, e€ cBoiictBa U pyHkuuu. LluTomnasma u eé
opranouipl. OnmHoMemOpanHbie opradHouabl kietku: JIIC, anmapar ['ombmxw,
IU30COMBI. [lonyaBTOHOMHBIE OpraHOMABl KJIETKH: MHTOXOHAPHUH, IUIACTHIBIL.
[IpoucxoxaeHne MUTOXOHIApHM M mactud. Buasl mmactua. HememOpanHbie
OpraHOWIbI KJIETKA: PUOOCOMBI, KJICTOYHBINH IIEHTP, IIEHTPUOJIA, PECHUYKH,
KryTUKU. OYHKIIMHA OPraHOUJIOB KJIETKU. BriroueHus.

Anpo — perynatopHblii 1eHTp KieTkd. CTpoeHue sjpa: siaepHas 000J04Ka,
KAapHOoIlIa3Ma, XpOMAaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHCnOPT BELIECTB B KJIETKE.

JdeMoHcTpauuu:

[Toptpetsl: A. Jleenryk, P. I'yk, T. llIBanu, M. lneliaen, P. Bupxos, k.
Yorcon, ®@. Kpuk, M. Yuikunc, P. ®@pankinn, K. M. bap.

Jnarpammel: «PacnipenesieHue XuMHYECKHUX JJIIEMEHTOB B HE)KUBOW ITPUPOAEY,
«PacnpeneneHne XUMUYECKUX JIEMEHTOB B JKUBOU ITPUPOJIEN.

Tabmuubr u cxemsl: «lleproguueckas TadiaUIIAa XUMHUYECKUX DIEMEHTOBY,
«CTtpoeHune MOJIEKYITbI BOJIbI», «brocnuTes Oenka», « CTpoeHue MOJIEKYJITbI OeIKay,
«Ctpoenue ¢pepmenta», «Hykmennossie kuciotel. JIHK», «CTpoeHne MOJIEKYIIBI



AT®», «CtpoeHre 3yKapHOTHUYECKON KIETKW», «CTpOoeHUEe KUBOTHOU KIIETKH,
«CtpoeHue pacTUTENbHON KIETKN», «CTpOoeHHE MPOKAPUOTUYECKON KIETKWY,
«Ctpoenue sifipa KIETKN», « Y TIeBOAbD, «JIMIuab».

O6opynoBaHue: CBETOBOM MHUKPOCKOM, OOOpYy/IOBaHWE I IPOBEICHUS
HAOJIIOICHUI, W3MEpPEHUM, HKCIEPUMEHTOB, MUKPOMPENApaThl PACTUTEIbHBIX,
KUBOTHBIX U OAKTEPUAIbHBIX KIETOK.

JlaGopaTopHble U MpaKTUHYeCKHe PadoThI:

JlabopatopHasi pabora No 1. «M3yyeHue KaTaaIUTHUYECKOW aKTUBHOCTH
dbepMeHTOB (Ha IPUMEPE aMUJIA3bl UIIH KaTanasbl)y.

JlabopatopHasi pabora Ne 2. «M3ydeHuwe cCTpoeHHS KIETOK pPaCTEHUM,
KUBOTHBIX U OaKTEpUil MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHKpOIIpernapaTax U UX
OTHCAHUE.

Tema 4. 7KuzHeaesTeJIbHOCTH KJIETKH.

OOMeH BemiecTB, Wi MeTa0oIu3M. AcCUMUIIALMS (TIaCTUYECKUT OOMEH) U
JUCCUMIIISIITUS (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €JIMHOrO IMpoliecca
MeTabosm3ma. Pojib 3aKOHOB COXpaHEHUs BEIIECTB W DYHEPrUM B TMOHUMAHUU
MeTaboau3ma.

Tumnbl oOMeHa BelecTB: aBTOTPOPHBIN U reTepoTpodHbIil. Posb pepmeHTOB B
oOMEHE BEIECTB U MPEBPAIICHUH SHEPTUH B KIIETKE.

®orocunte3. CperoBas U TeMHOBas (a3pl (oTocuHre3a. Peakuuun
dboTocunTe3a. IPPeKTUBHOCT POTOCHHTE3a. 3HAUCHHE (HOTOCUHTE3a JJIS KU3HU
Ha 3emwsie. Biausinue ycnoBuii cpeabl Ha (POTOCUHTE3 U CHOCOOBI MOBBIIIEHUS €TI0
IPOJIYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCHUHTE3UPYIOIIHe OakTepuu. 3HAUEHHE XEMOCHHTE3a JUIs
KW3HU Ha 3eMIIe.

DHepreTuueckuii oOMeH B KJeTke. PacrierieHue BElIeCTB, BbIJEICHUE U
AKKyMYJIMPOBAHHE SHEPTUHU B KIJIETKE. DTallbl JHEPreTUIECKOro ooMeHa. [ nukonus.
bpoxenne u ero Buibl. KuciopogHoe OKHUCIEHHE, WM KJIETOYHOE JbIXaHUE.
OxucnurensHoe pochopunupoBanune. DPPEKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

Peakiun wmatpuunoro cwHTe3a. ['enermueckas wuHbpopmanus u JIHK.
Peanmuzarus renetudeckoil mHPOpManuu B KICTKE. | €HETHYECKUU KOJ U €ro
cBoiicTBa. Tpanckpunuus — Matpuusblid cuaTe3 PHK. Tpancisauus — OnocunTes
Oenka. Otambl TpaHchsanud. KoaupoBanwe aMHHOKHCIOT. Poms pubocom B
OouocuHTese Oenka.

Hexknerounsie ¢popMbl xku3HN — BUpYCHI. icTopust oTkpsiTus Bupycos (. U.
NBanoBckuit). OCOOGHHOCTHM CTpPOEHHUS ¥ JKU3HEHHOTO IIMKJIa BHUPYCOB.
bakrepuodarn. bonesnu pacreHuid, XKUBOTHBIX U YEJIOBEKAa, BHI3HIBACMBIC
Bupycamu. Bupyc ummyHnoxaeduimra yenoseka (BUY) — BozOyaurens CITN/a.



OOpatHas ~ TpaHCKpUWIIIMA, peBepraza W wuHTerpasa. I[IpodumakTrka
pacrpocTpaHEHUsI BUPYCHBIX 3a00JI€BaHUM.

JdeMoHcTpanuu:

[Toptpetsl: H. K. Konbuos, /1. . UBanosckuii, K. A. Tumupsses.

Tabmuiel U cxembl: «Tumnel nutanusy, «Metaboauzm», «MHUTOXOHAPHSI,
«JHepreTuyeckuii oomen», «Ximopormiacty, «®Dotocuntesy, «Ctpoenue JIHK»,
«CtpoeHue 1 QPyHKIIMOHHpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeThuuecKuil Koy,
«Bupycw», «bakrepuodarn», «Ctpoenne u xu3HeHHBbIM 1ukn Bupyca CITN/a,
Oaktepuodaray, «Permukarusa JJHK».

O6opynoBanue: monaenu-antuinkanuu «Yasoenue JIHK u tpanckpunumsy,
«buocuntes 6enkay, «CTpoeHue KIeTKu», Moaenb cTpykTypsl JTHK.

Tema S. PazMHoKeHHe 1 MHAMBHAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Kierounbiii 1uki, Wiau >KU3HEHHBIM HUKI KiIeTku. MHTepdaza u MHTO3.
[Ipoueccsl, mpotekaromue B uHTepdaze. Perumkanus — peakuus MaTPpUYHOTO
cunteza JIHK. Crpoenue xpoMocoM. XpOMOCOMHBIM Ha0Op — KapHOTHIIL
JIunmonaHBIA M TAlUIOMJHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XpOMAaTHBI.
[[uTosiornueckne OCHOBBI PA3MHOXKEHUS W  MHIMBUIYAJIbHOTO  Pa3BUTHSA
OpPTraHU3MOB.

Henenne knetkn — muto3. Ctagum mutosa. IIpoueccel, mpoucxoasume Ha
pPa3HBIX CTAAUSIX MUTO3d. BUOJIOTUYECKUN CMBICI MUTO3A.

[Tporpammupyemasi ruOEIb KJIETKH — aronTo3.

®opMBI pa3sMHOKEHHSI OPraHU3MOB: Oecroyioe U mosnoBoe. Bunpl 6ecnonoro
Pa3sMHOXKEHUA: JICJICHUE HaJABOE, IIOYKOBAHUE OJHO- M MHOTOKJIETOYHBIX,
CropooOpa3oBaHue, BETeTaTUBHOE pa3MHOXKeHUe. VICKyccTBEHHOE KIOHHpPOBaHUE
OPraHU3MOB, €0 3HAYEHUE JI CEJEKIIUU.

[lonoBoe pazMHOXKEHHE, €r0 OTINYHSL OT OECTIOJOTO.

Meiio3. Cragum Mmerioza. I[lponecchl, mpoucXoAsIIMe Ha CTagusX Meio3a.
[ToBenenne xpomocom B Meno3e. KpoccuHrosep. buonmormdyeckuii CMbICT H
3Ha4YeHUE MeHno3a.

l'ametorenes — mporecc 00pa3oBaHUS TOJOBBIX KJIETOK Y IKUBOTHBIX.
[TomoBbIe JKene3bl: CeMEHHUKU U sIMYHUKU. OOpa3oBaHHWE W PA3BUTHE IMOJOBBIX
KJIETOK — TraMmeT (CnepMaTo30Hu[, SHUIIEKIETKa) — CIEePMaTOreHe3 M OBOTCHES.
OcoOCHHOCTH CTPOCHHS SUIEKIETOK M crepMaTo30uaoB. OmIogoTBOPEHUE.
[Taprenorenes.

NnnuBunyanbHoe pa3BuTHe (OHTOreHE3). OMOpPHOHAIBHOE  Pa3BUTHE
(amMOpuoreHes). tanbl YMOPUOHATIBLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npobiienne, racTpyisanms, opraHorere3. [loctamOpuoHanbHOE pa3Buthe. THIBI
MOCTAMOPHOHAILHOTO Pa3BUTHA: TpsAMOE, HempsiMoe (MuunHOYHOE). BrusiHue



Cpenbl Ha Pa3BUTHE OPTraHU3MOB, (PAKTOPHI, CIIOCOOHBIE BBHI3BIBATH BPOXKJIEHHBIE
YPOJICTBA.

Poct u pa3Butue pacrenuii. OHTOr€HE3 LBETKOBOIO PACTEHHS: CTPOCHHE
CEMEHH, CTA/IUH Pa3BUTHUA.

JdeMoHcTpanuu:

Tabmuubr u cxembl: «DOpMBI Pa3MHOXKEHUS OPraHU3MOBY», «J[BoitHOE
OIUIOJJOTBOPEHUE Yy LBETKOBBIX pacTeHUui», «BereratuBHOE pa3MHOKEHUE
pacteHui», «Jlenenne xkieTku Oakrepuity, «CTpoeHHE TOJIOBBIX KIETOKY,
«Crtpoenne xpoMocoMbl», «Knerounbiii mukn», «Pemmukamua JHK», «Murtosy,
«Meiozy», «lIpsmoe u HemnpsiMoe pa3BuUTUE», «l'aMeToreHe3 y MIEKONUTAOIINUX U
YenoBeKa», «OCHOBHBIE CTAJINA OHTOTEHE3A.

O6opynoBaHue: MHUKPOCKOTI, MUKpPOTIpEnapaThl «CriepMaTo30U/1bI
MJICKOTIMTAIOLIETO», «SMeKneTka miekonuTarnero», «Kapuoknies B KieTkax
KOpElIKa JyKa», MarHuTHas MOJEib-allUINKauus «/leneHne KIeTkn», MOJeib
JIHK, monens MeTada3zHOM XpOMOCOMBI.

JlaGopaTopHble U NpakTUYeCKHe padoThI:

JlaGopatopHass pabora Ne 3. «HaOmromeHue muTo3a B KIETKAX KOHYMKA
KOpEIIIKa JTyKa Ha TOTOBBIX MUKpOIIpenaparax».

JlaGopatopHasi pabora Ne 4. «3yueHue CTpOEHHsI TOJIOBBIX KIIETOK Ha
TOTOBBIX MUKpOIIpEnapaTaxy.

Tema 6. HacsieACTBEHHOCTh 1 U3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHetuku. Mctopust pazsutus reHeTuku. Ponbs nurosnorun
U SMOpPHOJIOTMM B CTAHOBJICHMM TE€HETHUKHU. BKiiaag pOCCHUUCKUX U 3apyOeKHBIX
y4€HBIX B pa3BUTUE TEHETUKU. MeToApl TeHETHKU (TUOPUI0TOTUYECKUH,
IUTOT€HETUYECKU, MOJEKYJISIpHO-TeHEeTUUECKUi). (OCHOBHBIE TI'€HETUYECKHE
noHsTUs. ['eHeTnueckas CUMBOJIMKA, UCIIOJIb3yeMas B CXeMaX CKpEIIMBaHUM.

3aKOHOMEPHOCTH HACJIEIOBAHUS MPU3HAKOB, yCTaHOBJIEHHbIE . Menaenem.
MonorubpumHoe CKpeluuBaHue. 3aKOH eauHooOpasus THOPUIOB TIEPBOTO
nokosieHus. [IpaBuino qoMuHUpOBaHUs. 3aKOH pacllleieHUs: Tpu3HaKoB. ['unoresa
yucToThl raMeT. [loHOe U HeMoTHOE JTOMUHUPOBAHUE.

JuruOpuaHoe  CKpenuBaHWe. 3aKOH  HE3aBHCHMOTO  HACIEOBaHUS
npu3HakoB.  l[uTOreHeTHYECKHE  OCHOBBI  IUTHOPUIHOTO  CKPEIIMBAHUSI.
AHanu3upymoniee ckpemuBanue. Mcnonb3oBaHue aHaIU3UPYIOLIEr0 CKPeIluBaHUs
JUTSL OTIpEICTICHUS TEHOTHIIA OCOOH.

CuerienHoe HacneoBaHue npusHakoB. Pabora T. Moprana 1o cuerieHHOMY
HaCJIEIOBAaHUIO reHOB. HapyllieHue clierieHusi TeHOB B PE3YJIbTaTe KPOCCUHIOBEPA.

XpoMOCOMHas TEOPHUS HACIEACTBEHHOCTH. [ €HETUYECKHUE KaPThI.



I'enetrnka mosia. XpoMOCOMHOE OIpeAeiieHHE MoJia. AyTOCOMBI U TOJIOBbBIE
xpoMocombl. ['oMorameTrHsie MW TeTeporameTHbie oOpraHusMmbl. HaciiegoBanue
MIPU3HAKOB, CLIEINICHHBIX C IMOJIOM.

N3meHunBOCTh. BUIbI N3MEHUMBOCTH: HEHACJIEICTBCHHAS M HACJICICTBCHHAS.
Pone  cpenpl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MoAU(UKAITMOHHON U3MEHUNBOCTH. BapuaimoHHbIN psil 1 BapualluOHHAS KPUBAs.
Hopma peakuuu mnpusHaka. KojJuuecTBEHHbIE M Ka4€CTBEHHBIC IMPU3HAKK U HX
HOpMa peakiuu. CBolcTBa MOAU(PUKAITMOHHON N3MEHYHUBOCTH.

HacnenacTBenHas, wium T'€HOTHUIHMYECKas, HM3MEHYMBOCTh. KoMOMHaTHBHAas
W3MEHYMBOCTh. MeHo3 U TMOJIOBOM MpollecC — OCHOBA KOMOWHATHUBHOM
U3MEHYMBOCTH. MyTallMOHHAs M3MEeHYUBOCTh. Kitaccudukaiiyst MyTaruii: reHHbIe,
XPOMOCOMHBIE, FTeHOMHbIe. YacToTa U mpuuuHbl MyTaluii. MytareHasie (hakTopBbl.
3aKOH rOMOJIOTHYECKUX PSAJIOB B HAceICTBEeHHOW n3menurnBocty H. M. BaBumnoga.

BuesnepHas HaClI€CTBEHHOCTh U U3BMEHUYUBOCT.

I'enetnka uyenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOAbl T€HETHKU
YyeJIoBeKa: FreHeaIOTMUYECKUM, OJIM3HEIIOBBIN, IIUTOTCHETHYCCKUM, OMOXUMHUYCCKHH,
MOJIEKYJIAPHO-TE€HETUUECKHU. CoBpeMeHHOE ONpEEICHUE FeHOTHIIA:
MOJTHOT€HOMHOE CEKBEHUPOBAHHUE, T€HOTUIIMPOBAHKUE, B TOM YHUCIE C MOMOIIbIO
[II1P-anamm3a. HacneacTtBeHHbie 3a00JIeBaHUS YEIOBEKA: TI'€HHBIC OOJIC3HU,
00JIe3HU C HACJIEJCTBEHHOM MpPEeApacloyiO)KEHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
Comatnueckne W reHepatuBHble MyTauuu. CTBONOBbIC KIETKU. [IpuHUUIBI
3I0pOBOT0 00pa3a >KU3HU, TUATHOCTUKH, MPOPUIAKTUKA U JICYEHUS TeHETUYECKUX
0osne3Held. MeauKo-TeHEeTUYECKOe KOHCYJIbTUPOBAHHWE. 3HAYEHUE MEIUIIMHCKOU
TE€HETUKH B MIPEJOTBPAIICHUH U JICUCHUU T€HETUYECKUX 3a00JIeBaHUMN YEIOBEKA.

JdeMoHcTpanuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B.
Tumodees-Pecosckuii, H. . BaBunos.

Tabnuie! U cxembl: «MOHOTUOPUHOE CKPEIIMBAHUE U €70 [TUTOT€HETHYECKast
OCHOBa», «3aKOH PaCUICIIJICHUS U €70 IUTOT€HETUYECKasi OCHOBaY, «3aKOH YHCTOTHI
ramer», «lurubpumaHoe ckpemmuBanuey, «LIuTorornyeckre 0CHOBBI JUTHOPHIHOTO
CKpelmnBaHusms», «Menosy», «B3anmMoaerncTBue aiielibHbIX T€HOBY, «[ eHeTHnUeckue
KapThl pacTeHUH, )KUBOTHBIX U 4eJoBeKay, «l eHeTuka moja», «3aKOHOMEPHOCTHU
HACJIEJIOBAHUS, CIEIUIEHHOTO C MoJIoM», «KapuoTumbel yemoBeka M >KUBOTHBIX»,
«Bunpl m3smMeHUnMBOCTHY», «MoaudukanmoHHas HU3MEHUYMBOCTHY», «HaciemoBanue
pesyc-pakropay, «['eHeTrKa rpyni KpoBu», « MyTarmoHHass HK3MEHUUBOCThY.

OGopynoBaHue: MOJEIU-aMIUIMKAU  «MOHOTHOPHUIHOE CKpEITMBAHUE,
«Henonnoe noMuHupoBanuey», «JurubpugHoe ckpemuBanuey», «llepekpéct
XPOMOCOM», MUKPOCKOTI U MUKpoIpenapart «/[po3oduna» (Hopma, MyTaniuu GOpPMBI
KPBUIBEB M OKPACKH Tela), repoapuii «I'opox moCceBHOIM».



JlabopaTopHble U NpaKkTH4ecKne padoThbi:

JlabopatopHasi pabota Ne 5. «M3yueHue pe3ylbTaToOB MOHOTHOPUIHOTO U
JAUTMOPUHOTO CKPEIIMBAaHMS Y APO30(HIIbI HA TOTOBBIX MUKpPOIIPENapaTaxy.

JlaGoparopnas padora Ne 6. «3ydenne MoauUKaIIMOHHOW U3MEHUYHUBOCTH,
IIOCTPOEHUE BAPUALIMOHHOIO Psifia U BAPUALIUOHHOU KPUBOM.

JlabopatopHasi pabora Ne 7. «AHanu3 MyTanui y Ipo30(Hiibl HA TOTOBBIX
MUKPOIIPENapaTaxy.

[Ipaktuueckas pabora No 2. «CocTaBieHHMe U aHaIU3 POJOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cenexkuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTUM.

Cenekuys Kak HayKa U IMPOILECC. 3apOKICHUE CEJIEKINUHA U JIOMECTHUKAIUS.
VYyenue H. . BaBuiioBa o ieHTpax MpOUCXOKACHUS U MHOT000pa3usi KyJIbTYPHBIX
pactenuil. LIeHTpbI MpOMCX0KAEHUS TOMAIIHUX KUBOTHBIX. COpT, IOpOAA, IITAMM.

CoBpeMeHHbIE METO/IbI CeNeKIMU. MacCoBbI U MHAMBUIYaIbHBIA OTOOPHI B
CEJIEKIIMM PACTEHUW M KUBOTHBIX. OLIEHKa SKCTEpbEpa. bIM3KOPOICTBEHHOE
ckpeuiuBaHue — HUHOpuAMHT. Yucrag nuHusA. CKpellMBaHUE YUCTHIX JIUHUU.
I'erepo3uc, wnu rubpunHas cuna. HepoicTBeHHOE CKpellMBaHHE — ayTOPUAMHI.
Otnanénnas rudbpuauzanus u e€ ycnexu. MIcKycCTBeHHbBIN MyTareHes3 u NoJIy4eHHe
NOJIMIUIOUIOB. JIOCTHKEHUS CEJIEKUMN PACTEHNM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonoruss kak OTpacib NPOWU3BOACTBA. ['€HHAs WHKEHEpHUs. OTambl
co3ganusi pexomOuHantHoM JIHK wu TpaHcrennsix opranusmoB. Kierounas
uHxeHepus. Kierounsle KyiapTypbl. MUKpPOKIIOHAJIBHOE Pa3MHOXKEHHUE PACTECHUMU.
KiloHnpoBanve BBICOKONPOIYKTUBHBIX CEIBCKOXO3SMCTBEHHBIX OpPraHU3MOB.

Okojoruyeckue W dtudyeckue  npodinembl. ['MO  —  reHetrmuecku
MOJIU(PHUIIMPOBAHHBIE OPTAHU3MBI.
JleMoHCTpauuu:

[Toptpersr: H. M. BaBwios, . B. Muuypun, I'. JI. Kapneuenko, M. O.
NBaHoB.

Tabnmunpel 1 cxembl: Kapta «LleHTpbl OPOUCXOXKACHUS U MHOTro00pa3us
KyJIbTYPHBIX pacTeHuit», «[lopoabl JoManIHuX *KUBOTHBIX», «CopTa KyJIbTYPHBIX
pactenmity, «Otmanénnas ruopuausanus», «PadoTer akagemuka M. @. MBaHoBay,
«Ilomumnongus», «OObeKThI OWOTEexXHONOTHNY, «KIeToO4HBIE KyJIbTYpPHI U
KJIOHUpOBaHUe», « KoHCTpynpoBaHUE U MEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHHe: MYJISKH TUIOJIOB M KOPHEIIOAOB TUKUX (DOPM U KYJIbTYPHBIX
COpTOB pacTeHui, repoapuit «CenbCKOX03MCTBEHHBIE PACTCHUS».

JlabopaTopHble U NpaKkTU4ecKne padoThbi:

Okckypcusi «OCHOBHBIE METOJbI M JOCTHMIKEHHUS CEJIEKIMM PpAacCTeHUU W
KHUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIIUIO, TJIEMEHHYIO bepmy,



COPTOMCHIBITATEILHBIN  y4aCTOK, B TEIUIMYHOE XO3SIMCTBO, J1aOOpaTOPHUIO
arpOyHUBEPCUTETA WIIM HAYYHOT'O LIEHTPA)».

11 KIIACC

Tema 1. DBoTIOLIMOHHANA 0HOJIOTHA.

[IpennoceulIkn BO3HUKHOBEHHUS HBOJIOLMOHHOW TEOPUU. ODBOJIIOLUOHHAS
Teopus U €€ MecTo B OMONOruu. BiusiHue >BOJIOIMOHHON TEOPUU HA Pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBugerenscTBa dBOJONMU. [laneoHTOmOrMYecKue: MOCIEI0BATEILHOCTD
MOSIBJICHUS BHUJIOB B MaJICOHTOJOTUYECKOW JIETONMHMCH, TMEPEXOJHbIE (HOPMBI.
buoreorpaguyeckue: cXoJCTBO U paznuure hayH U Gop MaTEpUKOB U OCTPOBOB.

OMOpHOJIOTUYECKHE: CXOJCTBA W PA3NMUMsl SMOPHUOHOB pa3HBIX BHUIOB
NO3BOHOYHBIX. CpaBHHUTEIIbHO-AHATOMUYECKHE: TOMOJOTWYHBIE, AHAJIOTUYHBIE,
pYJIMMEHTapHbIE OpTraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHUYECKHE: CXOJCTBO
MEXaHU3MOB HACJEJACTBEHHOCTH W OCHOBHBIX METAa0OJMYECKUX MNyTed y BCEX
OpraHU3MOB.

OpomonmonHas teopuss Y. [lapBuna. Ilpenmnocblnku BO3HUKHOBEHUS
JapBUHU3MA. JIBWKYIIME CHUJIBI H3BONIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXEHUE MPU OIPAaHUYEHHOCTH PECYPCOB, HEOMpeaeNEHHAasT W3MEHUYHUBOCTb,
0opb0a 3a CyllecTBOBAaHUE, €CTECTBEHHBIN OTOOD).

Cunrernyeckas teopus 3Botouu (CTI) u e€ 0OCHOBHbBIE MOJIOKEHUS.

MukposBomonus. [lomynsinus kak eAMHKUIA BUAA U SBOJTIOLUH.

JBrxymue cuibl ((pakTophl) SBOIIOUMK BHJOB B MpUpOJe. MyTallMOHHBIN
npouecc U KOMOWHATHMBHAS WM3MEHYMBOCTH. llomynsiiuoHHBIE BOJHBI M Apeud
reHoB. M301ust 1 MUrpanusi.

EcrectBennsiii o1OOp — HampaBmsromuid  ¢akrop sBomound. Dopmbl
€CTEeCTBEHHOTO 0TOOpA.

[Tprcroco0neHHOCTh OPraHU3MOB KakK pe3ynbTaT 3BoMONuH. [lpumeps
IPUCTIOCOOJICHHI Y OPTaHU3MOB. ApoMOpP( 036l ¥ HANOATATTAIIHH.

Bun wu BumooOpazoBanme. Kputepum Buma. OcHOBHBIE  (POpPMBI
BU000pa3oBaHus: reorpadpuieckoe, IKOJIOrHYECKoe.

MaxkposBomonusi.  Dopmbl  3BomIONMU:  (UIETHYECKasA, JUBEPreHTHas,
KOHBEpIeHTHasl, napasuiesibHas. HeoOpaTuMocTh 3BOIIOLUY.

[IpoucxoxieHne OT HecleUnaaIu3upOBaHHBIX NpeakoB. [Iporpeccupyromas
crenuanu3anrs. AJanTUBHAS paauarys.

JdemoHcTpanuu:

[Toptpetsr: K. JIunneit, K. b. Jlamapk, Y. Japsun, B. O. KoBanesckuii, K. M.
bap, 3. I'ekkenp, ®. Mrosnep, A. H. CeBepiios.



Tabnuibl u cxembl: «Pa3BuTHEe OpraHnyeckoro Mupa Ha 3emiiey, «3apoIbIIIH
MO3BOHOYHBIX ~ KUBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
cymectBoBanue», «EctecTBeHHBIN 0TOOP», «MHOrooOpasue COpTOB PaCTCHUID,
«MHoroo0pa3ue  TOpOJ  KMUBOTHBIX), «ITonynsaunny», «MyTaunoHnHnas
U3MEHUYMBOCTHY», «ApoMopdosbl», «numoamanranum», «OOmas aereHepanusy,
«/IBmkymne cuibl 3BodoIUU», «Kapra-cxema wmapmipyra mnyremectBus Y.
Hapsuna», «bopbba 3a cymiectBoBanue», «IIpucrnocoO0IeHHOCTh OpPraHU3MOBY,
«"eorpaduueckoe BU1000pa3zoBaHue», « IKOJIOTHYECKOE BUI000Pa30BaAHUEY.

O6opynoBaHue: KOJUJIEKIMS HACEKOMBIX C PAa3JIMYHBIMU TUIIAMU OKPACKH,
HAOOp IJIONOB M CeMsH, KoJuleKius «[Ipumepsl 3alUTHBIX MPUCTIOCOOIECHUN Y
KUBOTHBIX», MOJeNb «OCHOBHBIE HAIpPaBJICHUS IBOJIONUNY, 00BEMHAS MOJEIb
«CTtpoeHue roJIOBHOIO0 MO3ra O3BOHOYHBIX).

buoreorpadguueckas kapra wMupa, KoJuieKius «DopMbl COXPaHHOCTH
UCKOMAEMBIX JKMBOTHBIX M pacTeHui», wmonenb anmummkanus «llepexpéct
XpOMOCOMY», BlIaXKHbIe nIpenapaTsl «PazButre HacekomMoro», «Pa3zspurue JIArymkmy,
MUKporpenapar «/[po3oduna» (Hopma, MyTaiu (OPMBI KPbIIILEB U OKPACKHU TEJIA).

JlaGopaTopHble U MpakTUHYeCKHe padoThI:

JlaGopatopHass pabora Ne 1. «CpaBHeHHe BHUJIOB MO MOP(HOIOTUUECKOMY
KPUTEPUIO».

Jlabopartopnas pabota Ne 2. «Onucanue nprucrnoco0JIeHHOCTH OpraHu3ma u eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHMe U pPa3BUTHE KU3HHU Ha 3em.Ie.

JloHay4yHbIE TPEACTABICHUS O 3apOXKACHUM XKWU3HU. HaydHble TUIOTE3bI
BO3HUKHOBEHUSI KM3HM Ha 3emye: abuoreHe3 W NaHcrnepmus. XuUMUYecKas
3BONIONMS. AOMOTEHHBI CHUHTE3 OPraHMYECKUX BEIIECTB U3 HEOPraHUYECKHUX.
DKCNEPUMEHTATBHOE OATBEPKICHUE XUMUYECKOW IBOMIOIMA. HavanbHble 3Tansl
ounonornyeckor sBosmonuu. I'mnoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHME NPOTOKIETKHU. [lepBble KIETKM W HUX SBOJIIOLHUS.
DopMUPOBAHNE OCHOBHBIX I'PYIII )KUBBIX OPTAHU3MOB.

PazButne xu3Hu Ha 3emie mo 3paM u nepuojam. Karapxeil. Apxeiickas u
nporepo3oiickass 3pel. llameosolickass spa u €€ mNEepUOAbl: KEMOPHIICKHUH,
OPIOBUKCKHM, CUITYPUNUCKUN, TEBOHCKU, KAMEHHOYTOJIbHBIN, IEPMCKHU.

Me3o30iickas 3pa U €€ NepUObl: TPUACOBBIN, FOPCKUN, MEJIIOBOM.

KaiiHo3olickas »3pa u €€ nepuoAbl: MaJCOTCHOBBIA, HEOTCHOBBIM,
AHTPOIIOr€HOBBIM.

XapakTepUCTUKA KJIMMAaTa W Ie0JIOTMYECKUX IpoiueccoB. OCHOBHbBIE 3Tallbl
ABOJIIOIIUU PACTUTEILHOTO M JKMBOTHOTO MHpa. ApomMopdo3bl y pacTeHHl u
XKUBOTHBIX. [losiBNIEHME, paclBET U BRBIMUPAHUE TPYIII KUBBIX OPTaHU3MOB.



Cuctema OpraHMYECKOTO MHpa KaK OTpakeHUuEe HBOOUUH. (OCHOBHBIE
CHUCTEMATHYECKHE IPYMIbl OPTaHU3MOB.

DBOJIIOIMA YeJIOBEKa. AHTPOIOJIOTUS KaK Hayka. Pa3Butue nmpeacTaBieHUn O
MPOUCXOXKJIECHUH 4YesnoBeka. Meroabl u3ydeHus aHTponoreHe3a. CxonacTtBa u
pa3yINuus 4eJI0BeKa U )KUBOTHBIX. CUCTEMATUYECKOE MOJI0KEHUE YEIOBEKA.

JBuxyiue cuiibl ((hakTopsl) anTpornorenesa. HacineacrseHHas '3MEHYMBOCTD
U eCTeCTBEHHBbIN 0TOOp. OOIIeCTBEHHbIN 00pa3 >KHU3HU, M3TOTOBJICHUE OPYIUil
Tpy/Zla, MBIIUIEHUE, PEYb.

OCHOBHBIE CTaIUM W BETBU 3BOJIIOIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMenbi, YemoBek npAMoOxXonAlMid, YenoBeK HEaHAEPTAIbCKUK, YeloBeK
pa3ymHbIil. Haxonku uMCKOmaeMbIX OCTATKOB, BpEMsl CYLIECTBOBaHHUA, 00JaCTh
pacrpocTpaHeHus, 00bEM TOJIOBHOT'O MO3Ta, 00pa3 KU3HHU, OPYIUSL.

UYenoseueckue pacbl. OcCHOBHBIE  OOJIBIIME  pachl:  €BPOICOMIHAS
(eBpasmiickasi),  Herpo-aBcTpajioujgHasi  (PKBaTOpHasibHAs),  MOHTOJIOMIHAS
(a3uarcko-amMepuKaHcKkas).  UepThl  MPHUCIOCOOJICHHOCTH  MpEJCTaBUTENICH
YEJIOBEUECKUX Pac K YCJIOBUSM CYUIECTBOBaHUA. EIMHCTBO 4YEIOBEUECKHX pac.
Kpuruka pacusma.

JdemoHcTpanuu:

[Toptpersr: ®@. Peau, JI. ITactep, A. M. Onapun, C. Mumiep, I'. FOpu, Y.
JlapBuH.

Tabmuupel 1 cxembl: «Bo3amkHoBeHne ComMHEUHON CcUCTEMBI», «Pa3BuTHe
opranuueckoro wmupa», «PacturenbHas kieTtka», <OKuUBOTHas  KIETKay,
«ITpokapuornueckas kieTka», «COBpEeMEHHas CHCTEMA OPraHUYECKOrO0 MHpPay,
«CpaBHEHUE aHATOMUYECKMX YEPT CTPOCHUS YEJIOBEKa U YEJIOBEKOOOpPA3HBIX
00e3bsiH», «OCHOBHBIE MeCTa MAJCOHTOJOTUYECKUX  HAXOJOK  MPEIKOB
COBPEMEHHOI'0 4YeNOBEKay», «JlpeBHenmmume moam», «lpeBHue moam», «llepBbie
COBPEMEHHBIE JIFOAN», «HeIIOBEUECKUE Pachly.

O6opynoBanue:  mymsku — «lIpoucxoxaeHue  demoBeka»  (OIOCTHI
aBCTpPAJIONUTEKA, MUTEKAHTPONA, HEaHJepTaiblla, KPOMAHbOHIIA), CJIENKH WU
U300paKECHUS KaMEHHBIX OpPYAWH TMEePBOOBITHOTO 4YeIOBEeKa (KaMHHU-YOTIIIEPHI,
pyOmna, ckpeOma), TeOXpoHOJIOTHUYecKass Tabnuma, KoJuiekiusa «Dopmbr
COXPAHHOCTH UCKOMAEMbIX YKUBOTHBIX U PACTCHUIN.

JlabopaTopHble U NpaKkTU4ecKne padoThbl:

[Ipaktuueckas padota Ne 1. «M3ydeHue MCKOMAaeMbIX OCTATKOB PACTEHUU H
KUBOTHBIX B KOJUIEKIIHSX).

DKCKypcus «IBOJIOUS OPraHUYECKOoro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAyYHbBIA WA KPAaeBETUECKHUI My3eil).

Tema 3. Opranu3msl u OKpYysKalasi cpeaa.



DKOJIOTHS KaK HayKa. 3aJaud ¥ pa3Jeibl 3KOJIOTHMH. MeTOIbl 3KOJIOrMYECKUX
UCCIIEI0BaHNNA. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTI'O YEJIOBEKA.

Cpenpl oOWTaHUS OPraHU3MOB: BOJHAsl, HAa3€MHO-BO3J]yILIHAs, IOYBEHHAs,
BHYTPHOPTraHU3MEHHAS.

Oxonoruueckue (¢aktopsl. Kraccudukaiuss HSKOJOTHYECKUX (PAKTOPOB:
abuoTnueckue, OMOTHYECKHE M aHTPOIOTEHHbIE. JIeHCTBHE SKOJIOTrMYECKHUX
(aKTOpOB HA OPraHU3MBI.

AbuoTndeckue (akTophl: CBET, TEMIIEPATYpPA, BIAKHOCTh. DOTONEPUOIU3M.
[IpucniocoOnenust OpraHU3MOB K  JICUCTBUIO  aOMOTHUYECKUX  (HAKTOPOB.
buonorndyeckne puTMBl.

bruotnueckue pakropsl. Buapl 6MO0THYECKUX B3aMMOAECHCTBUN: KOHKYPEHLINS,
XMIIHUYECTBO, cuMOM03 U ero Gopmsl. [lapazutusm, koomnepaiusi, MyTyalau3M,
KOMMEHCaIu3M (KBapTUPAHCTBO, HAXJICOHWYECTBO). AMEHCaIu3M, HEUTpaiu3M.
3HaueHue OMOTHYECKHX B3aMMOACHCTBUM JJIsi CYLIECTBOBaHMUS OpPraHU3MOB B
IPUPOAHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTePUCTUKU nomyiasauud. OCHOBHBIE IOKA3aTENH
HNOMYJSIUMU: YUCIEHHOCTb, IUIOTHOCTh, POXKJIAEMOCTh, CMEPTHOCTb, MPHUPOCT,
murpanus. J[uHaMuka YuCI€HHOCTH MOMYJIALNHN U €€ Peryisusl.

JdemoHcTpanmuu:

[optpetsi: A. I'ymGonbar, K. @. Pynbe, O. ['ekkensb.

Tabmuubl u cxemsl: kapta «lIpupoansie 30Hb1 3emun», «Cpeabl oOUTaHUS
opranusMoBy», «®oronepuoguzm», «llonmymsum», «3aKOHOMEPHOCTH pOCTa
YUCJIIEHHOCTU NOMYISUUU UHDY30puu-TYy(henbku», «[Iuniespie nenm».

JlaGopaTopHble U NpakTUYeCKHe PadoThI:

JlabGopartopnas pabora Ne 3. «Mopdosiorudecknue 0COOEHHOCTH PacTEHUN U3
Pa3HBIX MECT OOUTAHUS.

JlaGopatopHas padota Ne 4. «BnusiHue cBeta Ha pOCT U pa3BUTHE YEPEHKOB
KOJIeyCcay.

[Ipaktuueckas padota Ne 2. «IloacyéT MIOTHOCTH NOMYISUMI pa3HbIX BUIOB
pacTEHUI.

Tema 4. Coo01ecTBa ¥ IK0OJIOrHYeCKHE CHCTEMBI.

Coo0miectBo opraHuzMoB — OuoieHo3. CTpyKTypbsl OWOIIEHO3a: BUAOBAs,
IpPOCTpaHCTBEHHAs, Tpoduueckas (mmmieBas). Bunbi-momunantel. CBs3u B
ouoneHose.

Dkoyoruueckue cuctembl (dKocuctemsbl). [loHstHe 00 »dKocHCTeME W
ouoreoneHo3e. DOYHKIUMOHAIBHBIE KOMIIOHEHTBI HKOCHUCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peaylueHThl. KpyroBopoT BEIIECTB M OTOK SHEPIHH B 3KOCUCTEME.
Tpoduueckue (nuieBbie) ypoBHU dKOcUCcTeMBI. [Tuiesbie nienu u cetu. OCHOBHbBIE
[OKa3aTeNId 3KOCUCTEMBbI: Ouomacca, NPOAYKLHA. DKOJIOTMYECKHE TNHPaAMUJbIL:



OPOAYKLIUH, YUCICHHOCTH, Ouomaccel. CBOICTBa HSKOCHUCTEM: YCTONYHMBOCTH,
camoperyJsinus, pazsurue. CyKueccus.

[IpuponHbie PKOCUCTEMBI. DKOCUCTEMBI 03€P U PEK. DKOCUCTEMA XBOHWHOIO
WIH [IUPOKOJINCTBEHHOI'O JIECa.

AHTpPOIIOT€HHBIE ~ IKOCUCTEMBI.  ATPOIKOCHUCTEMBI. Y POOIKOCUCTEMBI.
buonoruyeckoe 1 X03sIMCTBEHHOE 3HAUEHHE arpOdKOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpasue kak QakTtop ycToluMBOCTH dKocucTteM. CoxpaHeHHe
OMOJIOTUYECKOT0 pazHooOpa3us Ha 3emiie.

Yuenue B. U. Bepnaackoro o Ouocdepe. I'paHuiipl, cocTaB U CTPYKTypa
ouochepnl. Kupoe BemecTBO M ero ¢GyHkimuu. OcobeHHOCTH Ouochepbl Kak
rII00AJIbHOM 3KOCUCTeMBl. J[MHamMHuueckoe paBHOBecME U oOpaTHasi CBS3b B
ouocdepe.

KpyroBopots! BemiecTB 1 OMOre0XMMHUYECKUE LUKIIBI JIEMEHTOB (yriepoja,
azora). 30HATbHOCTh Orochepnl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B O6Mochepe 3emiin. AHTPONIOTEHHBIE U3MEHEHHS B Ouocdepe.
['oGanbHbIE HKOJIOTUYECKUE TPOOIIEMBI.

CocyuiecTBoBaHME MPUPOJBI U yenoBeyecTBa. CoxpaHeHne ouopazHooOpasus
KaK OCHOBa YycroilunmBocTH Ouochepbl. OCHOBa pPALMOHATBHOIO YIPABICHUS
OPUPOAHBIMUA PECYPCAMHU U UX MCMOJb30BaHUE. JloCTHX)EHUs OMOJIOTMU U OXpaHa
IPUPOJIBI.

JdeMoHcTpanuu:

[Toptpersr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabmuubl n cxemsl: «llumesbie nenu», «bUOLEHO3: cOCTaB U CTPYKTypay,
«IIpuponubie coobmiectBay, «llenn nutanusy, «IKOJOTHYECKAasT NUPaAMUADY,
«buocdepa u yenosek», «IKOCUCTEMA MIUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA
XBOMHOro  Jeca», «buonenos Bomoéma», «Arpouenos», «lIpumepHsie
AHTPOIIOTCHHBIE BO3JICHCTBUS Ha IPUPONY», « BaxkHeNIne NICTOUHNKY 3arpsI3HEHUS
BO3JyXa W TPYHTOBBIX BOI», «[louBa — BakHeHIIass cocTaBisOmas 6uocepu»,
«®aktoppl  gerpagauud  nouB»,  «llapHukoBeIi  3pdexT»,  «DaKTOpbHI
PaIMOAKTUBHOTO 3arps3HeHus Ouocdepb», «OOmas crpykrypa Omochepsi»,
«Pacmipoctpanenue xku3HH B Ouocdepe», «O30HOBBIH dKpaH Ouochepsn,
«KpyroBopoT yriepoaa B Ouocdepe», «KpyroBopot azoTa B mpupoze».

O6opynoBanue: Mopelb-anmmIuKanus «TunudHbie OMOIIEHO3B», TepOapwHii
«PacturenbHbIe COOOIIECTBaY, KOMUICKIINH «bHoieHO3», «BpeauTenn BaxkHESHITHX
CETBCKOXO3SUCTBEHHBIX KYIbTYP», TepOapUu M KOJUICKIIUU PACTCHUM 1 )KUBOTHBIX,
NPUHAJJIEKAIIUE K PA3HBIM SKOJIOTMUECKUM TpyIliaM 0JHOTO Buja, KpacHast kHHUra
Poccuiickoit ®eneparun, wn300paKEHUST OXpaHSEMbIX BHJIOB pacTeHUN U
KUBOTHBIX.



I11. IINTAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATDHI

Cornmacho ®I'OC COO, ycranaBnuBarTCs TpeOOBaHUS K pPe3ylbTaTam
OCBOCHHUS  OOYyYaloOIMMHCS TporpaMM  CpeJHero  ooOimero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATDBI

B cTpyKType NTUYHOCTHBIX pPE3yJIbTaTOB OCBOCHUS Tpeamera «buomorus»
BBIZICTICHBI CIICTYIOIIHE COCTABIIIONINE: OCO3HAHHE OOYUYArOIIUMHUCS POCCHICKOM
IpaXkIaHCKOW UICHTUYHOCTU — TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIHHOCTH
M CaMOOIPENEIICHUIO, HAIM4Yhe MOTHBAIMM K OOYYECHHIO  OHOJIOTHH,
IIeJICHANPABICHHOE pPAa3BUTHE BHYTPEHHUX YOEXKIEHUH JMYHOCTH HA OCHOBE
KJTFOYEBBIX IICHHOCTEH W HMCTOPUYECKUX TPATUIMNA Pa3BUTHA OHOIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CHOCOOHOCTh OOYYaroIIUXCs PYKOBOJCTBOBATHCS B CBOCH
JEATETbHOCTH IIEHHOCTHO-CMBICIIOBBIMUA YCTAaHOBKAMH, TPUCYIIMMU CUCTEME
Ouoorn4eckoro o0pa3oBaHUs, HAIMYME HKOJOTHYECKOTO IPAaBOCO3HAHMUS,
CTIIOCOOHOCTH CTaBUTh LIEIH U CTPOUTH KU3HEHHBIC TUIAHBI.

JIMYHOCTHBIE Pe3yabTaThl OCBOSHUS IMpeaMeTa «bHoiorus» mocTUrarTcs B
eIWHCTBE YYEOHOW W BOCIHMTATENLHOW JEATETBHOCTH B COOTBETCTBUH C
TPaJUIMOHHBIMA POCCUHCKAMU COLIMOKYIbTYPHBIMH, ICTOPHUECKUMH U TyXOBHO-
HpPaBCTBCHHBIMH I[IEHHOCTSIMH, NMPHUHITHIMA B OOIIECTBE NMPaBHJIAMH M HOPMaMH
MOBEJICHUS W CIIOCOOCTBYIOT TNpoIleccaM CaMOIO3HAHUS, CAMOBOCIIMTaHHS H
CaMOpPAa3BHUTHUS, PAa3BUTHS BHYTPCHHEH MO3UIMHM JIMYHOCTH, MATPUOTU3MA,
YBXEHHSI K 3aKOHY U IPABOIMOPSJIKY, YEIOBEKY TPyJa M CTapIIeMy MOKOJICHHUIO,
B3aMMHOTO YBa)KCHUs, OCpEKHOTO OTHOWICHHS K KYyJIbTYPHOMY HACICIHIO H
TpaJWIKsIM MHOTOHAIIMOHATIBHOTO Hapoaa Poccuiickoit Dexepanuu, npupojae u
OKpYKalolle cpeje.

JIndHOCTHBIE pe3yibTaThl OCBOEHHs Yy4yeOHOro mpenmera «buonorus
JOJDKHBI OTPa)kaTh TOTOBHOCTB M CITIOCOOHOCTh O0YYAIOIINXCS PYKOBOACTBOBATHCS
cOpMUPOBaHHOW BHYTPEHHEH TO3WIMENW JHUYHOCTH, CUCTEMOW LEHHOCTHBIX
OpPUCHTAIMI, TO3UTUBHBIX BHYTPCHHUX  YOCKICHUH, COOTBETCTBYIOLIUX
TPaJUIIMOHHBIM LEHHOCTSIM POCCHUHCKOTO OOINECTBA, PACIIUPEHHE KU3HEHHOTO
OIbITA W OMBITA JCSITEIHHOCTH B MPOIECCE peaM3aluid OCHOBHBIX HAIpPaBICHUN
BOCITUTATEIHHOMN JICATEIILHOCTH, B TOM YHCJIC B YACTH:

1) rpakIaHCKOT0 BOCTIMTAHUS

C(OPMHPOBAHHOCTh TPAXKIAHCKOW MO3UIIMKA 00YYAIOIIET0OCs KaK aKTHBHOTO U
OTBETCTBEHHOT'O WJICHAa POCCUHCKOTO OOIIEeCTBa;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX TIPaB M 00513aHHOCTEH, YBAXKCHUE 3aKOHA
¥ TIPABOIIOPSITIKA;



TOTOBHOCThH K COBMECTHOM TBOPYECKOH JIEATETLHOCTH MPU CO3/IaHUH YUeOHBIX
NPOEKTOB, pEIICHWH Yy4eOHBIX ¢ TIO3HABATENbHBIX 3a/1a4, BBINOJTHECHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OTPEENSITh COOCTBEHHYIO TIO3UIIMIO 10 OTHOIIEHUI0 K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€,

YMEHHE YYUTHIBATH B CBOUX JEHCTBUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMO/JICHCTBUS JIIOJIEH C Pa3HBIMHU YOSKICHUSIMH, KYJIbTYPHBIMU IIEHHOCTSIMH U
COLIMAJIbHBIM IOJI0KEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B TPOLIECCE COBMECTHOI'O BBIIOJIHEHHUS
yueOHBIX, T[IO3HABATEJIbHBIX U HCCIEIOBATEIbCKUX 3a/1a4, YBaXKUTEJIHHOTO
OTHOIIEHUS! K MHEHHUIO ONIMOHEHTOB TMpU OOCYXKJACHUH CIOPHBIX BOIPOCOB
OMOJIOrMYECKOT0 COJIEpKaHUS;

TOTOBHOCTh K TYMaHUTAPHON U BOJOHTEPCKOM JEATEILHOCTH;

2) IATPUOTHYECKOT0 BOCTIUTAHUSA:

c(hOpMHUPOBAHHOCTb POCCUUCKON IpaKJaHCKOW UIGHTUYHOCTH, TAaTPUOTU3MA,
YBaXX€HUSI K CBOEMY HapoOJly, YyBCTBa OTBETCTBEHHOCTH mepea PoauHoil, ropaoctu
3a CBOM Kpa#, cBOWO PolauHy, CBOM S3BIK M KYJbTYpPY, IPOILUIOE U HACTOSAILLIEE
MHOT'OHAIIMOHAJIBbHOr 0 Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIIEHHUE K MPUPOJTHOMY HACJIEAUIO U MaMSTHUKAM TPUPO/IBI,
TOCTHXeHUsAM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIIE;

CIIOCOOHOCTh OIICHUBATh BKJIAJl POCCUUCKMX YYEHBIX B CTAaHOBJICHUE U
pa3BuTHe OWUOJOTUM, TOHUMAHUS 3HAYCHUST OWOJOTMHU B TO3HAHUU 3aKOHOB
IPUPO/JIbI, B KU3HU YEJIOBEKA U COBPEMEHHOTO O0IIIECTBA;

ujeiiHas yOeKIEHHOCTb, TOTOBHOCTh K CIIy>)KeHHIO M 3auute OtedecTsa,
OTBETCTBEHHOCTh 3a €T0 CyAbOY;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

OCO3HAaHUE TYXOBHBIX IEHHOCTEW POCCUMCKOTO HAPO/Ia;

c(hOpMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TTOBEICHNS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAllMI0 W MPUHUMATh OCO3HAHHBIEC PELICHUS,
OPUEHTUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJa B IOCTPOCHHUE YCTOMYHBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOLIEHHE K CBOUM POJMUTENSM, CO3/IaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOI'0 TMPHUHATHS LEHHOCTEM CEMEUHOM JKWU3HU B COOTBETCTBUH C
TpaauiusIMHA Hapo10B Poccuu;

4) 3¢TeTHYECKOro BOCIIMTAHUSA:

ACTETHYECKOE OTHOIIECHHWE K MHUPY, BKIIOYAs 3CTETUKY ObITAa, HAYYHOTO H
TEXHUYECKOT0 TBOPUECTBA, CIOPTA, TPYAa, OOLIECTBEHHBIX OTHOIIECHU;

MOHUMAaHHE SMOIIMOHAIBHOTO BO3/ICUCTBUSA )KUBOM MPUPOJIbI U €€ IEHHOCTH;



TOTOBHOCTh K CAMOBBIPAKEHHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMJICHHE
MPOSIBIISATh KAYECTBA TBOPUYECKOW JTIMYHOCTH;

5) ¢pusznueckoro BocnuTaHus, GOPMHUPOBAHMSA KYJIbTYPHI 310POBbS W
3MOLMOHAJIBLHOTO 0JIArONOJIYyYHS:

MMOHUMAaHHME 1 peaii3aliys 3I0pOBOro 1 6e30macHoro odpasa ,Ku3HH (310pOBOE
NUTaHue, COOJI0ICHUE TUTUEHUYECKUX ITPAaBUII M HOPM, cOalTaHCHPOBAHHBIN PEKUM
3aHATAA W OTAbIXa, peryiaspHas Qusnueckas aKTUBHOCTh), OEPEXHOTO,
OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUSI K COOCTBEHHOMY (pr3nueckomMy u
MICUXUYECKOMY 3710POBbIO;

MOHUMAHUE 1IEHHOCTH MpaBWJI HWHJIMWBUIYyAJIbHOTO W  KOJUIEKTUBHOIO
0€30MacHOro MOBEACHUS B CUTYAIIUAX, YIPOXKAIOIINUX 3/I0POBBIO M KU3HU JIIOJICH;

OCO3HAHME TOCJICICTBUI W HEMPHUATHUS BPEIHBIX MPUBBLIUCK (YMOTpeOIeHuUs
AJIKOT0JIs1, HAPKOTUKOB, KYPEHUS );

6) Tpya10BOr0 BOCIIMTAHMSA:

TOTOBHOCTh K TPYY, OCO3HAHUE IICHHOCTH MaCcTEepPCTBa, TPYI0JIIOOUE;

TOTOBHOCTh K AKTHUBHOM JESITEIHLHOCTH TEXHOJOTMYECKOM M COLMaTbHOMN
HaIPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATh U CAMOCTOSITEILHO
BBITIOJTHATH TaKylO0 JESATEIbHOCTD;

UHTEpEC K pa3iudHbiM cdepaM MmpodecCUOHATBLHON JEATeIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIA BBHIOOp Oyaymed mnpodeccun MW peann30BBIBATH
COOCTBEHHBIE KU3HEHHBIC TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUIO M CaMOOOpa30BaHUIO Ha
IIPOTSKEHUU BCEU JKU3HU;

7) 3KOJIOrM4eCKOTr0 BOCTIUTAHMS:

AKOJIOTHYECKH 1E71€CO00Pa3HOE OTHOIICHHUE K MPUPOE KaK UCTOYHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUS,

MOBBIIIICHUE YPOBHS JKOJOTUYECKOW KYJIBTYphl: IPUOOPETEHHUE OIbITa
IJIAHUPOBAHUSI TMOCTYNKOB UM OIIEHKM WX BO3MOXHBIX TOCIEACTBUI IS
OKPYKaOUIEN CPEJIbL;

OCO3HaHWE TI00ATBLHOTO XapaKTepa HKOJOTHYECKUX MpOOJIeM W TyTed ux
pelieHus;

CIIOCOOHOCTH UCIIOJIB30BaTh MPUOOPETAEMBbIE PU U3YUEHUU OMOTIOTUY 3HAHUS
M yMEHHS TP  PEIIEHWH MpoOJieM, CBSI3aHHBIX C  PAIlMOHAIBHBIM
IPUPOAOIIONH30BaHNEM  (COOMIOIGHUE  MPaBWJI  TOBEIEHUS B MPHUPOJE,
HAIlPaBJICHHBIX Ha COXPAaHEHHUE pPAaBHOBECUS B DKOCUCTEMAX, OXpPaHY BUJOB,
IKOocHUcTeM, Orochepsl);

AKTUBHOE HEMPHUATUE JICUCTBUI, MPUHOCIIINX BPEI OKPYKAIOIIEH TPUPOTHOU
cpene, YMEHHE MPOTHO3UPOBATh HEOIATONPHUATHBIE YKOJIOTHMUECKHUE MOCIEICTBHS
MPEANPUHUMAECMBIX JCUCTBUU U IPEIOTBPAIATh UX;



HaJIMYKUE Pa3BUTOIO 3KOJIOIMYECKOr0 MBIIUICHHUS, SKOJIOTHYECKOM KYJIbTYpHI,
OIbITa NEeATENBHOCTH DKOJIOTMYECKOU HaIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMHU B I0O3HABATEJIbHOM, KOMMYHUKATUBHOM U COLIMAJIBHOU
IPAKTUKE, TOTOBHOCTH K YYaCTHIO B MPAKTUYECKON AEATEINBHOCTH IKOJIOIMUECKOU
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOT 0 O3HAHMS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOILECTBEHHOW MPAKTUKH, OCHOBAHHOTO HA JIMAJIOTe
KYJIBTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTa B MOJIMKYJITYPHOM MHPE;

COBEPUICHCTBOBAHUE SI3BIKOBOM M YMTATENBCKOW KYJbTYpbhl KaK CpEICTBA
B3aUMOJCICTBHS MEXIY JIFOJAbMU U NTO3HAHUS MUPA;

NOHUMaHUE Ccrneuu(puKd OHOJOTUM KaK HayKH, OCO3HaHUs €€ pojik B
(GbopMUpPOBaHUHU PALMOHAIBHOTO HAYYHOT'O MBILIUICHHUS, CO3JaHUU LIETOCTHOIO
IpeiCTaBlIeHUs 00 OKpYXKarolleM MHUpE KaK O €JIMHCTBE MPUPObl, YeJIOBEKa U
oOlIecTBa, B MO3HAHUM NPUPOAHBIX 3aKOHOMEPHOCTEH M pEIIeHUH Mpodsiem
COXpaHEHUs IPUPOJTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAYMMOCTHM OMOJIOTHMHU /JIi COBPEMEHHOW LMBWIM3AIUU:
oOecrieyeHuss HOBOTO YpPOBHSI Pa3BUTUS MEAUIMHBI, CO3JAHHE MEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pEIIaThb PEeCcypCHble  MOpoOJIeMbl  pa3BUTHUSA
YeJI0BEYEeCTBA, OMCKA MyTeH BBIXOJA M3 I100ATbHBIX AKOJIOTHYECKUX MPoOJieM U
o0OecrieyeHuss  mepexoja K  YCTOMUMBOMY — Pa3BUTHIO,  PAlMOHAIBHOMY
UCIIOJIb30BAHUIO TMPUPOJHBIX PECYpCcOB U (POPMUPOBAHHIO HOBBIX CTaHIAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B TOJYYEHUH OHOJOTMYECKUX 3HAHUH B LEJIX
NOBBIIEHUA OOIIE KyJIbTYphbl, €CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHOM I'PaMOTHOCTU OOydarommxcs, (GopMHpPyeMOi
pU U3YYECHUU OHOJIOTHH;

NOHUMaHHUE CYIIHOCTU METOJOB MO3HAHMS, UCIIOIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh TMOJy4YaeMble 3HAHMUS MJIs aHauu3a U
OOBSICHEHHsI SIBIICHUW OKPYKAIOLIEro MUpPA U MPOUCXOIAIINX B HEM M3MEHEHMIA,
yMeHUE JejaTb OOOCHOBAaHHBIE 3aKIIOYEHHUS Ha OCHOBE HAy4YHBIX (DakTOB H
UMEIOINXCS JAHHBIX C IIEJIbI0 OJYYE€HHSI IOCTOBEPHBIX BHIBOJOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIb30BaTh OMOJIOTUYECKUE 3HAHUSA IS
pelieHus mpooyieM B peabHBIX )KU3HEHHBIX CUTYalIUAX;

OCO3HaHUE LIEHHOCTH HAy4YHOH JEeATEIbHOCTH, TOTOBHOCTbh OCYILECTBISATH
IPOEKTHYIO U UCCIEA0BATENBCKYIO ACSITEIIBHOCTh NHANBUAYAJIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIHOCOOHOCTh K  HENPEpPhIBHOMY  OOpa30BaHHUIO W
caM000pa30BaHUIO, K AKTUBHOMY TIOJYyYEHHUIO HOBBIX 3HAaHUN MO OHOJIOTHM B
COOTBETCTBHUHU C KU3HEHHBIMU TOTPEOHOCTSIMHU.



METAINIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yibTaThl OCBOSCHUsI y4eOHOro mpeaMera «buomorusy»
BKJIFOYAIOT: 3HA4YUMble i1  (OPMHUPOBAHUS MHUPOBO33PEHUS] OOYyHAOUIUXCS
MEXTUCHIUIUITMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYUHbIE TOHSATUS, OTPa)KaIoIIHe
IEJIOCTHOCTh HAy4YHOW KapTUHBI MHpa M CcHeluuKky MEeTOJ0B IO3HAHMS,
UCIIOJIb3YEeMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, PHEPTHUs, SABJICHUE, MPOIECC,
cucTeMa, Hay4yHbId (pakT, MPUHIIMI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
uccie0BaHue, HabJIIoAeHUE, U3MEPEHUE, IKCIIEPUMEHT U IPYTHUX ), YHUBEPCATbHBIE
yueOHble JeicTBUsl (ITO3HABaTEIbHbIC, KOMMYHUKATUBHbBIC, PETYJISITUBHBIC),
obecnieunBaronye hopmMupoBaHue PyHKIIMOHAIBHON TPAaMOTHOCTU U COLIUAIIBHOM
KOMIIETCHIIMM  OOYy4Yarolmuxcsi, CIOCOOHOCTh  OOy4YarolUXCS  HUCIOJIb30BaTh
OCBOEHHBIE MEXJIUCIUIIIMHAPHBIE, MUPOBO33PEHUYECKHUE 3HAHUSL U YHUBEPCAJIbHbBIC
yueOHbIe IeCTBUS B MO3HABATEIBHON U COLMATIBbHOMN MpPaKTHUKE.

MertanpenMeTHble pe3yJbTaTbl OCBOCHHSI IPOTpaMMbl CpPEIHEr0 OOIIero
00pa30BaHus JTOJKHBI OTpaXkaTh:

OBaanenne YHHBEPCAJIbHBIMHA y4eOHbIMH NMO3HABATEIbLHBIMU
AefiCTBUAMMU:

1) 6azoBble JIOTHYECKHE IeiiCTBHUSI:

CaMOCTOATETLHO  (OPMYNIHPOBATH W AKTyaIM3UPOBATh  MPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOIb30BaTh MNPH OCBOCHHHM 3HAHUW MNPUEMBI JIOTUYECKOTO MBIIIJICHUS
(amanmza, CHHTE3a, CpaBHEHHUS, KIacCUpUKaIuK, 0000IIEeHNUs ), pAaCKPHIBATh CMBICI
OMOJOTUYECKUX TOHATHH (BBIACIATh WX XapaKTEPHbIC NMPHU3HAKH, YCTAHABIUBATH
CBSI3U C IPYTUMH MOHSTUSIMH );

ONpEeNeNATh LN JEATENbHOCTH, 3a/laBasi HapamMeTpbl W KPUTEPUH HX
JTOCTH>KEHUS, COOTHOCUTh PE3YJIbTAThI ACSITEIbHOCTH C TOCTABJIECHHBIMU LIEJISIMHU;

WCIIOJIb30BaTh OMOJIOTHYCCKHUE TOHATHUS JUIsl 0OBSICHEHUS (PAaKTOB M SIBJICHUU
YKUBOU IIPUPOBI;

CTPOUTH JIOTUYECKHE PACCYXJCHUS (MHIYKTUBHBIC, JCAYKTUBHBIC, TIO
AQHAJIOTUH), BBISBISITH 3aKOHOMEPHOCTH M MPOTHBOPEUYHS B pPaccMaTpUBAEMBIX
SABJICHUSIX, (DOPMYITHUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

IPUMEHSTH CXEMHO-MOJEJIbHBIE CPEJICTBA JUISl IPEICTABICHUS CYIIECTBEHHBIX
CBSI3¢M M OTHOIICHUHW B H3yYyaeMbIX OHOJIOTMYECKUX OOBEKTax, a TaKkKe
IMPOTHUBOPEUUM PA3HOTO pOJA, BBISBICHHBIX B Pa3IMYHBIX HWH(POPMAITMOHHBIX
HUCTOYHHUKAX;

pa3pabaTeiBaTh IJIaH PEIICHHS MPOOJIEMbI ¢ YUETOM aHAIM3a HMEIOIINXCS
MaTepHaJbHBIX U HEMAaTePUAIIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBHI B JISATCIILHOCTh, OLICHUBATH COOTBETCTBUE PE3YIHTATOB
1[EJISIM, OIIEHUBATh PUCKH MOCIICICTBUM IESITEILHOCTH;



KOOPJIMHUPOBATH U BBITIOJHITH pa0OTy B YCIOBHUSAX PEaIbHOTO, BAPTYAIHHOTO
¥ KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJIEHUE TIPHU PEIICHUH )KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCIIEI0BATEIbCKHE TeHCTBHUS

BJIa/IETh HABBIKAMU YYEOHO-HCCIIEA0BATENbCKON M MTPOCKTHOM JAESITEIbHOCTH,
HaBBIKAMH  pa3pemieHusi mpobjeM, CHOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSITETLHOMY TIOMCKY METOJIOB PEIICHUS MPAKTUISCKUX 3a/1a4, TPUMCHCHHIO
Pa3IMYHBIX METOJIOB MO3HAHUS;

UCTIONB30BaTh PA3JIMYHBIC BHUJBI JCATCILHOCTH 110 TOJYYEHHUIO HOBOTO
3HAHWSA, €r0 HWHTEPIpEeTauy, MNpPeoOpa3oBaHWIO W MPHUMEHEHUIO B YYeOHBIX
CUTYyaIUsIX, B TOM YHCIIC TIPU CO3JaHUH YI€OHBIX U COLUATBHBIX MPOCKTOB;

(dbopMHUpOBaATh HAYYHBIH THI MBINLJICHUS, BIaJICTh HAYIHONH TEPMHUHOJOTHECH,
KJTFOUEBBIMU TTOHATUSMHU U METOJIaMH;

CTaBUTh M (HOPMYJIHUPOBATh COOCTBEHHBIC 3aJadyll B 00pa3oBaTeIHHOMN
JCATEIHPHOCTH W KU3HCHHBIX CUTYaIUAX;

BBISBIISITE TIPUYMHHO-CJICACTBCHHBIC CBSI3M M aKTyallM3MpPOBaTh 3ajady,
BBIJIBUTATh TUIIOTE3Y €€ pelIeHs, HAXOUTh apTyMEHTBI JIJIS T0Ka3aTeIbCTBA CBOUX
YTBEPIKJICHUH, 3a]1aBaTh IMapaMeTPhl U KPUTEPUU PEIICHHUS,

aHAIM3UPOBAaTh TIOJNIYYCHHBIC B XOJC PpCIICHHWS 3aJa4dl  pPe3yJIbTaThl,
KPUTHUYECCKH OIICHUBATh WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSX;

JaBaTh OIICHKY HOBBIM CHUTYAIIHsIM, OIICHUBATH TPUOOPETEHHBIN OTIBIT;

OCYIIECTBISTh IEJICHANPABICHHBIN MOWCK TEepeHoca CPEICTB M CHOCOO0B
NencTBUS B MTPO(ECCUOHANBHYIO CPELY;

yMETh TIEPEHOCHUTh 3HAHHWS B TO3HABATEIBHYIO W TMPAKTHUECKYIO OO0IacTH
KU3HEICATCITLHOCTH;

yMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX IPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIE HJCH, MpEJIaraTh OPUTHHAILHBIE TIOIXOJbI M PEIICHUS,
CTaBUTH MIPOOJIEMBI U 33J1a4H, JOMYCKAIOIINE ATbTEPHATUBHEIE PEIICHUS.

3) pa6ora ¢ nHpopmanmeii:

OPHEHTHPOBATHCS B PA3TUYHBIX UCTOYHUKAX WH(MOpMAINH (TEKCTEe Y4EOHOTO
nocoOusi, HAyYHO-TIOMYJSPHOW JHTEpaType, OHOJOTUYECKUX CIOBApSIX W
CIIpaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3ax NaHHBIX, B VHTepHETE), aHAIM3UPOBATh
UHGOPMAIINIO PA3IMYHBIX BUIOB U (OPM TPEACTABICHUS, KPUTHIECKH OICHUBATH
e€ JIOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;

dbopMynHpOBaTH 3aMPOChl U MPUMEHSITH PA3JIMYHBIE METOJbI MIPHU MOUCKE U
otOope Omonornyeckor MHGOpMAIN, HEOOXOIUMOM ISl BBITTOTHEHHUS YISOHBIX
3amay;



npUOOpEeTaTh OIBIT KCHOJIB30BaHUS MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN, COBEPIIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIOJIb30BAHUS PA3IMYHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOATENLHO  BBIOMpATh  ONTHUMAIBbHYIO  (GOpMY  MPEACTABICHHUS
Ouonornyeckor nHpopManuu (cxemsl, rpaduKu, JMarpaMMBbl, TAOJIUIIBI, PUCYHKU U
Jpyroe);

UCIIOJIb30BaTh HAYUYHBIM $3bIK B KAaueCTBE CpeACTBa Npu pabore C
OvoJOrnyeckon HHGpOpMalUel: TPUMEHATh XUMHUYECKue, (Qu3nyeckue u
MaTeMaTHYeCKUe 3HAKW U CUMBOJIBI, (OpMysbl, abOpeBUATYpYy, HOMEHKJIATYpY,
UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh  3HAKOBO-CMMBOJHMYECKHE  CpEJCTBA
HaTrJIATHOCTH;

BJIaJICTh  HABBIKAMH  pACIIO3HABaHWUS WM 3allUThl  WHOOpMAIUH,
UH(OPMAIIMOHHON 6€30MaCHOCTH TUYHOCTH.

Ogy1ajieHNe YHUBEPCATbHBIMUA KOMMYHUKATUBHBIMU JI€/iCTBUSIMH:

1) o6menne:

OCYIIECTBIATH KOMMYHUKAIIMH BO BceX cepax KM3HU, aKTUBHO y4aCTBOBATh
B JMajore Wiu JUCKYCCHUU MO CYIIECTBY 00CYXKJ1aeMoil TeMbl (YMEHHE 3aJ1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHUTEJBHO BBHITIOJTHEHHUS IpeajiaraeMoin
3aJ1a4, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH IMO3HMIIMN JIPYTUX YYACTHHKOB
JMajiora Uil JUCKYCCHH);

pacro3HaBaTh HeBepOalibHbIE CpEACTBAa OOIIEHUS, NOHUMATh 3HAYCHUE
CONMAJIBHBIX 3HAKOB, TPEINOCHIIOK BO3HHUKHOBEHHUS KOH(JIMKTHBIX CHUTYyaIlHUi,
YMETh CMATYATh KOH(DIJIUKTHI U BECTH MTEPETOBOPHI;

BIIAJICTh PA3IMYHBIMHU CIIOCOOaAMU OOIIEHUS U B3aUMOJICUCTBUS, OHUMATh
HAMEPEHHUSI IPYTUX JIIOACH, MPOSBISITh YBAXKUTEILHOE OTHOIIEHHUE K COOECETHUKY
U B KOPPEKTHOU (hopme GOpMyIHpPOBATH CBOU BO3PAKEHNUS;

Pa3BEPHYTO U JIOTUYHO H3JaraTb CBOIO TOYKY 3PEHHUSI C HCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasl IesiTeJIbHOCTh:

MOHUMATh W WCIIOH30BaTh MPEUMYIIECTBA KOMAHIHONW W WHAWBUIYaTbHON
paboThI IPH pEIICHUU OMOJIOTUYECKON MPOOIIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHUS TPYIIOBBIX (hOPM B3aUMOJICHCTBUS P PEIICHUN yIeOHOM 3a1a4H;

BBIOMpATh TEMATUKy M METOJIbI COBMECTHBIX NIEHCTBUN C Y4YETOM OOIIMX
WHTEPECOB U BO3MOYKHOCTEH Ka)JI0T0 YjeHa KOJUICKTHBA;

NpUHUMATh 1€ COBMECTHOW  JCSTENHbHOCTH, OpPraHU30BbIBATH M|
KOOPJIMHUPOBATh JCUCTBUSA II0 €€ JOCTHXKEHHUIO: COCTABJATH IUIAH JEHCTBHM,
pacmpenensiTh poiau ¢ Y4ETOM MHEHUW Y4YaCTHHUKOB, OOCYXJAaTh pPE3yIbTaThl
COBMECTHOM pabOTHI;



OLIEHHMBATh KaY€CTBO CBOETO BKJIAJa U KaXJA0r0 yYaCTHUKA KOMaH/Ibl B OOIINH
pe3yabTaT 10 pa3paboTaHHBIM KPUTEPHSIM;

npeajaraTtb HOBBIE IIPOEKTHI, OLICHWBATh MWJEHU C IIO3UIHMH HOBU3HBI,
OpPUTMHAIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJIATh IIO3UTUBHOE CTPATErMYECKOE IIOBEJEHUE B PA3IMYHBIX
CUTYaIIUsX, TPOSABIIATh TBOPUYECTBO U BOOOpaKEHUE, OBITh MHUIIMATUBHBIM.

OBiageHne YHUBEPCAIbHBIMHU PeryJIATHBHBIMH ACHCTBUAMM:

1) caMmoopraHu3anms:

UCIOJIb30BaTh OMOJIOTMUECKUE 3HAHUS JUIsl BBISBICHUS MpPOOJIeM M UX
pEIIeHUs B )KU3HEHHBIX U YYEOHBIX CUTYaIUsIX;

BbIOMpAaTh HA OCHOBE OHMOJOTMYECKUX 3HAHUW II€JIEBbI€ M CMBICIOBBIE
YCTAHOBKM B CBOMX JEHCTBHUSAX U MOCTYNKAaX MO OTHOIICHHUIO K KUBOW MPHUPOJIE,
CBOEMY 3/I0POBBIO U 3/I0POBbIO OKPYKAIOIIUX;

CaMOCTOSITEJIbHO OCYLIECTBIIATH [MO3HABATEIbHYIO NIEATEIIBHOCTh, BBISBISATH
npoOJieMbl, CTaBUTh U (HOPMYJIHUPOBAaTh COOCTBEHHBIC 3aJjauyu B 00pa3oBaTeIbHOU
NESTENbHOCTU U KU3HEHHBIX CUTYalUsX;

CaMOCTOSATEILHO COCTABJISITH IJ1aH PEIICHUs] TPOOIEMBbI C YUETOM UMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXXHOCTEN U MPEOUYTCHU;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacuIMpsITh paMKH Y4€OHOT0 MpeMeTa Ha OCHOBE JIMYHbBIX MPEINOYTECHHI;

JIeJIaTh OCO3HAHHBIN BEIOOP, apTYMEHTUPOBATH €r0, OpaTh OTBETCTBEHHOCTH 32
pEelIeHHUE;

OLICHUBATh IPUOOPETEHHBIN OMIBIT;

CrocoOCTBOBaTh (POPMHUPOBAHUIO W TMPOSBICHUIO IIUPOKOW HPYIUIMU B
pa3HbIX 00JIaCTAX 3HAHUW, MOCTOSHHO TOBBIIIATE CBOM OOpa30BaTENbHBIA U
KYJIbTYPHBI YPOBEHBD.

2) CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTHUBBI B JEATEIbHOCTD,
OLICHUBATh COOTBETCTBHE PE3YIbTATOB LIEIISIM;

BIaJ€Th HABBIKAMH  TIO3HABaTEeNbHOM  pedrexkcun Kak  OCO3HaHUsA
COBEPILIAEMBIX JIEUCTBUA M MBICIUTEIBbHBIX MPOLECCOB, HUX pE3YyJbTaTOB H
OCHOBaHUH, UCHOIB30BaTh MPUEMBI peIeKCHH IJIsi OLEHKU CHUTYyallud, BHIOOpa
BEPHOI'0 PELICHUS;

YMETh OLIEHUBAaTh PUCKHM W CBOEBPEMEHHO IPUHUMATH PELIEHUS M0 HX
CHUKEHUIO;

OPUHUMAaTh MOTHUBBI W apryMEHTBl JAPYTMX IIPU AaHAIN3E pE3yJbTaTOB
NESTENbHOCTH;

3) npuHsATHE Ceds U APYrUX:

IPUHUMATh ceOs, MOHUMasl CBOM HEJIOCTaTKH U JOCTOMHCTBA;



IIPUHUMATh MOTHBBI M apryMEHTbl APYTHX IPHU aHajnu3€ pe3yJbTaToOB
NEATENbHOCTH;

pPU3HABATH CBOE MPaBO M MPABO APYTUX HA OIMIHUOKH;

pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP C TIO3UIIUU JPYTOro YeJOBEKa.

IHNPEAMETHBIE PE3YJIBTATDI

[IpeameTHbie pesynbTathl ocBoeHHs mporpammbel COO mo Ouosnoruu Ha
06a30BOM ypOBHE BKJIIOYAIOT crienuduueckue 1 yueOHoro npeamera «buomorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUI MO OCBOEHUIO, HHTEPIPETALMH U
peoOpa30BaHUIO 3HAHUM, BUABI JACSITEIbHOCTH MO MOJIYYEHHIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUW B PA3JIMYHBIX yUYEOHBIX CHUTYaIMsAX, a TAKKE B PEaTbHBIX
KU3HCHHBIX CUTYallMsIX, CBSI3aHHBIX C Ouosiorueil. B mporpamme mnpemMeTHbIe
pe3yabTaThl IPEICTaBICHBI M0 TOAaM 00yUYeHHUS.

[IpenmeTHbIe pe3yabTaThl OCBOEHUS ydeOHoro mpenmera «buonorus» ¢ 10
Kjlacce JOJKHBI OTPAXKATh:

c(OpMUPOBAHHOCTb 3HAHUN O MECTE U POJIM OMOJOTMH B CUCTEME HAYUHOTO
3HaHUS ECTECTBEHHBIX HayK, B (DOPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-
HAyYHOM KAapTHHBI MHpa U HAYYHOTO MHPOBO33PEHHUSA, O BKJIAJEC POCCHUUCKUX U
3apyOC)KHBIX  YYEHBIX-OMOJIOTOB B  pa3BUTHE OHOJOTHH, (PYHKIIMOHAJIBLHOU
IPaMOTHOCTH Y€JIOBEKa Ui pElIeHUs )KU3HEHHBIX 3a/a4;

YMEHHE PaCKphIBaTh COJEpKaHHEe OMOJOTMYECKHUX TEPMHHOB W TMOHSTHI:
KU3Hb, KJIETKA, OPraHU3M, MeTa00JIn3M (0OMEH BEILIECTB U MPEBPAIlIEHHE YHEPTUN),
romMeoctaz (caMOperyisiusi), YpOBHEBas OpraHu3alus JKUBBIX CHCTEM,
CaMOBOCIIPOU3BeIeHNUE (PENPOIYKIIHS), HACIEACTBEHHOCTh, U3MEHYUBOCTD, POCT U
pa3BUTHE;

yMEHHE Wu3JaraTb OMOJOTHYECKHE Teopuu (KJIETOYHas, XPOMOCOMHas,
MyTallMOHHAs, IEeHTpajbHasg JOorMa MOJIEKYJsipHOM Ouosoruun), 3axoHsl (I
Menpens, T. Moprana, H. 1. BaBuiioBa) u ydyenus (0 eHTpax MHOTooOpa3usi u
MIPOUCXOXKIEHUS KyIbTypHBIX pacTeHuit H. V. BaBunosa), onpenensiTe TpaHUIlbl UX
PUMEHUMOCTH K JKHBBIM CHCTEMaM;

yMEHHE BIAJIETh METOJAMU HAYYHOTO MMO3HAHUS B OMOJOTUU: HAOIIOIEHUE U
OMKCAHUE >KMUBBIX CHCTEM, IMPOLIECCOB W SIBJICHUM, OpraHu3anusi U MNpPOBEICHUE
OMOJIOTMYECKOT0 IKCIIEPUMEHTA, BbIJIBUKEHNE TUIIOTE3bI, BBISIBICHUE 3aBUCUMOCTH
MEXAYy HCCIEIyEMbIMU BEIMYUHAMH, OOBSICHEHUE IOJYYEHHBIX pPE3YyJbTaTOB,
UCIIOJIb30BAaHHBIX HAYYHBIX MMOHATUNA, TEOPUH U 3aKOHOB, YMEHHE JI€JIATh BBIBOJIbI
HA OCHOBAHMH TMOJTYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIJENATh CYIIECTBEHHbIE NMPU3HAKUA BUPYCOB, KJIETOK MPOKAPUOT U
AYKapHoOT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
IPOIIECCOB: OOMEHA BELIECTB M MPEBpAICHUS SHEPTUU B KIETKe, (POTOCHHTE3a,



IUTACTUYECKOTO M JHEPreTUYecKoro oOMEeHa, XEMOCHHTE3a, MHTO3a, Meno3a,
OIUIOJJOTBOPEHUS, PA3MHOXKEHHUS, WHIMBUAYaJbHOIO Pa3BUTUS  OpraHu3Ma
(oHTOTEHER);

yMEHHE MPUMEHSTH MOJTyYEHHbIE 3HAHUS JUIsi OOBSICHEHHS] OMOJIOTUYECKHX
IIPOLIECCOB U SIBJICHUU, JUISl NIPUHSATUS MPAKTUYECKUX PELICHUNA B MOBCEIHEBHOU
KU3HU C LETpl0 oOecrieyeHus Oe30MacHOCTH CBOErO 3/I0POBbS U 3JI0POBBS
OKPYXAIOIIUX JII0JIeH, COOII0IEHNs HOPM IPaMOTHOTI'O MOBEICHUS B OKPYKAIOIIEH
OPUPOAHON Cpele, NMOHMMaHUE HEOOXOJUMOCTH HCIOJIb30BAHUS JTOCTHXKCHUM
COBPEMEHHOM ouonoruu u OMOTEXHOJIOT Ui PalMOHAIBLHOTO
IPUPOAOIIOIH30BAHUS;

yMEHHE pelniaTh dSJEeMEHTapHble T€HETHYEeCKHME 3aJaud Ha MOHO- U
JUTUOPUIHOE CKpEIIMBAaHUE, CLEIUIEHHOE HAacleOBaHUE, COCTABISITH CXEMBI
MOHOTHOPUJTHOTO CKpEILIMBaHMS JJIA Mpe/ICKa3aHus HaCJelIOBaHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHHE BBINOIHATh JIA0OpATOPHBIE M TpaKTUYeCKHue padoThl, COOMIOAATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTUYECKH OIICHUBATh M MHTEPIPETUPOBATH HHPOPMAIIUIO
OMOJIOTUYECKOTO  COJIEP)KAHMSI, BKIIOYAIONIYI0 IICEBJIOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpPEACTBA MAacCOBOM MH(MOPMALIMK, HAYYHO-TIOMYJISPHBIE
MaTepHalibl), STUYECKHUE aCIEKThl COBPEMEHHBIX HCCIEIOBaHUI B OMOJIOTHUH,
MEAUIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3JaBaTh COOCTBEHHbIE IMCbMEHHBIE M YCTHBIE COOOLIEHUS,
000011as1 OMOJIOTHYECKYIO MH(OPMALIUIO U3 HECKOJbKUX HCTOYHUKOB, TPAMOTHO
UCI0JIb30BaTh NOHATUITHBIN anmapat OMOJOTUH.

[IpenmeTHbIe pe3yabTaThl OCBOEHUS y4ueOHOTro mpeamera «buonorus» ¢ 11
Kj1acce JOJIKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYUHOTO
3HAHUS ECTECTBEHHBIX HayK, B (DOPMHPOBAHUU COBPEMEHHOH €CTECTBEHHO-
HAy4YHOW KAapTUHBI MUPa U HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCUUCKUX U
3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTHH, (PYHKIIMOHAIBHON
rPaMOTHOCTH Y€JIOBEKA JJIsl PEILICHHS )KU3HEHHBIX 3a/1a4;

YMEHHE PaCKphIBATh COACPKAHNE OMOTOTUYECKUX TEPMHUHOB U MTOHSTUN: BH/I,
NOMyJAIUsA, TEeHOMOH, SBOJIONHUS, ABIKYIIUE CUJIBI ((aKTOphI) SBOJIOIUH,
MPUCTIOCOOJICHHOCTh OPTaHU3MOB, BUI000pa30BaHUE, JKOJOTHYECKUE (HAKTOPHI,
SKOCHCTEMA, MPOJAYIEHTH, KOHCYMEHTBI, PpPEAyUEHTbl, LENU [UTAHUS,
IKOJIOTHYECKasl upamuaa, OuoreoreHos, ouochepa;

yMEHHE u3JlaraTh OWOJIOTMYECKUE TeopuH (IBOJIOIMOHHAS Teopus Y.
JlapBruHA, CHHTETHMYECKash TEOpUsl DHBOJIIOLMH), 3aKOHBl U 3aKOHOMEPHOCTHU
(3apoabieBoro cxoactsa K. M. Bbapa, uepenoBaHusi TiaBHbBIX HAIpPaBICHHUN U



nyteit sBomoruu A. H. CeseprioBa, yuenus o 6uochepe B. M. Bepnanckoro),
ONPEIENATh TPAHULIBI UX TPUMEHUMOCTH K )KMBBIM CHCTEMAM,;

YMEHUE BJIaJIETh METO/IaMU Hay4YHOT'O IMO3HAHUS B OMOJIOrMH: HAOIIOICHUE U
ONMCAHUE JKMUBBIX CHCTEM, IIPOLIECCOB W SIBJICHMI, OpraHu3alus U IMPOBEACHUE
OMOJIOrMYECKOr0 3KCIIEPUMEHTA, BbIIBU’KEHUE TUIIOTE3bI, BBISIBICHNE 3aBUCHUMOCTH
MEXKIYy HCCIEIYEMbIMU BEIHMUYUHAMH, OOBSICHEHUE IOJYYCHHBIX PE3yJIbTaTOB,
UCIOJIb30BAaHHBIX HAYYHBIX MOHATUN, TEOPUN U 3aKOHOB, YMEHHE JI€NaTh BBIBOJIBI
HA OCHOBAHMH TMOJTYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIIEIATh CYIIECTBEHHbIE NPU3HAKH CTPOCHUSI OHOJIOTMYECKUX
OOBEKTOB: BHUJIOB, TMOMYJSAIMA, MPOIYIIEHTOB, KOHCYMEHTOB, PEAYLIEHTOB,
OMOreolleHO30B U HDKOCUCTEM, OCOOCHHOCTH IMPOIIECCOB: HACIEICTBEHHOMN
U3MEHUYMBOCTH, €CTECTBEHHOTO OTOOpa, BUI000pa30BaHUSs, MPUCIOCOOIEHHOCTH
OpraHU3MOB, JIEUCTBHUSI SKOJOTMYECKUX (DAKTOPOB Ha OpraHU3MBbI, IEpeHoca
BEUIECTB M IOTOKAa JHEPruu B HKOCUCTEMAX, AHTPONOIE€HHBIX HU3MEHEHHH B
HKOCHUCTEMax CBOEH MECTHOCTH, KPYroBOpOTa BELIECTB U OHOr€OXUMHUYECKUX
IIUKJIOB B Ouocdepe;

YMEHHE MPUMEHSTH MOJTYyYEHHbIE 3HAHUS JUIsl OOBSICHEHMS] OMOJOTMYECKHX
IIPOLIECCOB U SBJICHUU, Ul NIPUHATUSA NPAKTUYECKUX PELICHUN B IOBCEIHEBHOU
KU3HH C LEIpl0 obecrieyeHus: O€30MaCHOCTH CBOEro 3/0pPOBbSi U 3JI0POBbS
OKPYXAaIOLIUX JI0JEH, COOII0IEHN HOPM IPaMOTHOI'O MOBEACHUS B OKpYKarouei
OPUPOAHON Ccpele, NOHMMaHUE HEOOXOJMMOCTH MCHOJIB30BAHMS JIOCTHIKEHUI
COBPEMEHHOW OMOJIOTHH ISl PALIMOHATILHOTO MTPUPOOTIOIb30BaHHS;

YMEHHME peniaTh 3JI€MEHTapHble OMOJOTUYECKUE 3aJa4M, COCTABISATH CXEMBI
NepeHoca BEIeCTB U DHEPTUU B IKOCUCTEMaX (LIeTH MUTaHUs);

YMEHHUE BBINOIHATh JA0OPATOPHBIE M NPAKTUYECKUE pabdOThl, COONIOAATH
npaBuiIa pu paboTe ¢ y4eOHbIM U 1a00OPaTOPHBIM 000PYAOBAHUEM;

YMEHHE KPUTHYECKH OICHMBATh U HHTEPIPETHPOBATh HHGPOPMAIUIO
OMOJIOTMYECKOTO  COJEP)KAHMSI, BKIIOYAIOUIYIO IICEBJIOHAYYHbIE 3HAHUS U3
pa3IMYHBIX UCTOYHHKOB (CpPEeACTBA MAacCOBOW MH(MOPMAIIMU, HAYYHO-TIOMYJISIPHbIC
MaTepuanbl),  paccMaTpuBaTh  TIJ00AJbHBIE  SKOJOTHYECKHE  MPOOIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH IO OTHOIICHHUIO K HUM COOCTBEHHYIO O3UIIHIO;

YMEHHE CO3JaBaTh COOCTBEHHBIE ITMCBMEHHBIE M YCTHBIE COOOLIEHUS,
0000mmas Ouosornueckyro MHGOPMAIMIO U3 HECKOJbKUX HMCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh IOHATHIHBIN anmapat OHMOJIOTHH.



IV. TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuyecTBo yacoB DJIeKTPOHHbBIE
HanmeHoBaHMe pa3/ieioB U TeM undpoBbIe
Ne ni/m P Kourpoasbnbie | IlpakTnyeckue (nudpp )
NnporpamMmbl Bcero o0pa3oBartejibHbIE
padoThI padoTshI
pecypcsl
bub6munoreka [JOK
! bronorust kak Hayka 2 05 https://m.edso00.ru/7f41c292
bu6mmoreka [JOK
2 JKuBbIE CHCTEMBI M X OpraHu3aIus 1 httos://m.edsoo.ru/7fA1c292
. bubmuoreka [JOK
3 XHUMHUYECKUI COCTaB U CTPOECHUE KIIETKU 8 1 https://m.edsoo.ru/7f41c292
bu6mmoreka [JOK
4 IKH3HEAIEATELHOCTE KISTKH 6 https://m.edsoo.ru/7f41c292
PasmHOXXEHME U MHAUBUAYALHOE PA3BUTHE bubmuoreka [JOK
5 5 1
OpraHu3MOB https://m.edsoo0.ru/7f41c292
6 HacnencrBeHHOCTh U U3MEHYHUBOCTD 8 15 bub6munoreka [JOK
OpPraHU3MOB ' https://m.edso00.ru/7f41c292
7 Cenexkuust opranu3MoB. OCHOBBI 3 bubnunorexa [IOK
OMOTEXHOJIOTUN https://m.edsoo.ru/7f41c292
bu6mmorexa [JOK
8 Pesepsiioe Bpems ! https://m.edsoo.ru/7f41c292
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 4



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

11 KIIACC

KoanuecTBo yacoB DJIeKTPOHHBbIE
HanMeHoBaHMe pa3/iesioB U TeM ungpoBbie
Ne ni/m P Kourpoabnbie | IIpakTnyeckue (mupp )
NMPOrpaMMblI Bcero odpa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
bubmuoreka [JOK
! IBOMONKOHHAs GroNOrus 9 ! https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHME U pa3BUTHE )KU3HU HA 9 05 bubnuoreka LIOK
3emie ' https://m.edsoo.ru/7f41cc74
Bbubnuoreka [JOK
1
3 OprasH3Mbl 1 OKpYKaiOWas cpeia > https://m.edsoo.ru/7f41cc74
bu6nmoreka [JOK
4 Coo0111eCTBa U DKOJIOTHUYECKUE CUCTEMBI 9 httos://m.edsoo.ru/7fA1cc74
bubmuoreka [JOK
> Pescproe pens 2 https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10
i 34 0 2.5

[NPOI'PAMME



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

V.

HOYPOYHOE IINTAHUPOBAHHUE

10 b KJIACC
KoumnuecTBo yacoB Jara nusydyenust DJIeKTPOHHbIE
No
w | Tevaypoa " " DGpasaeaTeasat
OHTPO e a ecKme
Beero HTPOJIbHBI PaKTHYECKH Naan dakr p
padoTsbl padoThI pecypcbl
bub6mmorexa [JOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
MeToasl MO3HAHUS KUBOM
npupossl. [IpakTideckast
paborta Ne 1
2 «Mcnonp3oBaHue 1 0.5 bubmoreia TOK
' https://m.eds00.ru/863e6122
pa3IMYHBIX METOJOB MPHU
W3y4CHUH OMOTOTHYECKHUX
00BEKTOBY
buonorndeckue CUCTEMBI, bu6mmoreka [{OK
3 1
MIPOLIECCHI U UX U3YYCHUE https://m.eds00.ru/863e6564
XUMHUYECKUN COCTaB
4 etk Bota i 1 bubnuoreka [JOK
- PoA https://m.eds00.ru/863e674e
MUHEpPATBHBIC COITH
5 benku. CoctaB u cTpoeHue 1 bubamnoreka [IOK
0enKoB https://m.eds00.ru/863e6b72
DepMeHTBI —
OHOJIOTUYECKHUE bub6munoreka [JOK
6 1 0.5
KaTaJIn3aTOPbI. https://m.eds00.ru/863e6b72

JlabGopaTtopHas pabora Ne 1



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

«3yueHue
KaTaJIUTHYECKOU
aKTUBHOCTH (hepMEeHTOB (Ha
IpUMepe aMUJIa3bl UIIU

KaTajasbl)»
bu6muoreka [[OK
7 J
YrteBozEL. JHmm et https://m.eds00.ru/863e6870
8 HyxnenHoBbIE KUCTOTEI. bubnmnoreka LIOK
ATD https://m.edsoo.ru/863e6d5c
Hcropus u MeTobl
9 u3 :HI/Iﬂ KJ'IeTKI/II[ bubmorexa [OK
i i https://m.eds00.ru/863e6e88
Kunerounas reopus
10 Kierka xkak nenoctaas
JKUBasi CHCTEMa
Crpoenue
JYKapUOTHYECKOMN KIETKH.
JlaGopaTopnas pabora Ne 2
«M3ydenue crpoeHus
KJIETOK pacTEHUI bubmnorexa [[OK
11 P 5 ’ 0.5 https://m.edso0.ru/863e6ff0
KHBOTHBUIX’ Tproos 1 https://m.edso0.ru/863e716¢
OaxTepuil o
MHUKPOCKOITOM Ha TOTOBBIX
MUKpOIMpenaparax u ux
OIMCAHHUEC
12 OOMeH BeIIeCTB MIIH bubnuoreka [JOK
MeTabou3mM https://m.eds00.ru/863e766¢
13 ®dotocuHTe3. XEMOCHHTE3 bubmoreia TOK

https://m.edso0.ru/863e7c98



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

bu6nmnorexa [JOK

14 Suepreteckuii odmen https://m.edsoo.ru/863e7aae
Ku3HEeHHBIN UK KICTKU.
Jenenue kineTku. MuTos.
Jlaboparophas padora Ne 3
15 «Haoroteane MmuTo3a B 0.5 bubmorexa HOK
https://m.edso00.ru/863e7dc4
KJIETKaX KOHYMKA KOpEIIKa
JyKa Ha TOTOBBIX
MUKpOITperapaTax»
16 buocunres 6enka. Peakius bubmoreka [JOK
MaTpUYHOI'O CHHTE3A https://m.edso00.ru/863e796e
17 Tpaucnsiuyst — OuocuHTe3 bubmuorexa [{OK
Oenka https://m.edso00.ru/863e796e
18 Hexnerounsie ¢popmbl bubmmnorexa [IOK
JKU3HU — BUPYCHI https://m.eds00.ru/863e7540
DopMBbI pa3MHOKEHUS bubnnorexa [IOK
19 https://m.edso00.ru/863e81b6
OpTafiismMon https://m.edsoo.ru/863e831e
. bubmuoreka [JOK
20 Meitos https://m.edsoo.ru/863e7f4a
OO6pazoBaHue 1 pa3BUTHE
MTOJIOBBIX KJIETOK.
O1I010TBOpEHHE.
21 JlaGopaTtopnas pabora Ne 4 05 bubmuorexa [{OK

«M3ydyenue crpoeHus
MIOJIOBBIX KJIETOK Ha
TOTOBBIX
MUKpPOIIpEeIraparax»»

https://m.edso0.ru/863e81b6



https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
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

I/IH,Z[I/IBI/II[yaJ'IBHOC pa3sBUTUC

bu6nunoreka [JOK

22 OpraHu3MOB https://m.edso00.ru/863e8436
I'eneTnka — Hayka o
23 HACJICJICTBEHHOCTH U bubmmorera [IOK
https://m.eds00.ru/863e86f2
U3MCHYMBOCTH
3aKOHOMEPHOCTH
24 HaCJEe1I0BaHUSI IPU3HAKOB. bu6nmorekxa [JOK
Monorubpumanoe https://m.edso0.ru/863e8878
CKpEIIMBaHUE
Jurubpunxoe
o5 CKpelIMBaHue. 3aKOH Bbubnmoreka [JOK
HE3aBHCUMOTO https://m.edso00.ru/863e89a4
HACJICJIOBAHUS ITPU3HAKOB
CuerieHHOE HacJIeJOBaHUeE
npu3HakoB. JlaboparopHas
pabora Ne 5 «M3ydyenue
pe3ynbTaToB
26 MOHOTHOPHIHOTO U 0.5 bubnnorexa ITOK
https://m.edso0.ru/863e8c60
JTUTHOPUTHOTO
CKPEIIUBAHUS Y IPO30(DUITBI
Ha TOTOBBIX
MHUKpOTpEeapaTax
I'eneruka noima.
27 HacnenoBanue nprusHaKkoB bubmaorexa HOK
’ https://m.eds00.ru/863e8c60
CIEIJICHHBIX C TIOJIOM
M3MeHYNBOCTb.
o8 Henacnencreennas 05 bub6munoreka [JOK
W3MEHYHBOCTb. https://m.edsoo.ru/863e8efe

JlabopaTtopHnas pabora Ne 6.



https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe

N3yuenue

MO (UKAITMOHHON
N3MCHUYNBOCTH, ITIOCTPOCHUC
BapHAIIMOHHOTO Psijia U
BapHUAI[MOHHON KPHUBOI»

HacnencrBennas
NU3MCEHYHNBOCTb.
JlaGoparopnas padota Ne 7.

bub6mmorexa [JOK

2 1 .
o «AHanu3 myranui y 0.5 https://m.edso0.ru/863e8efe
JpO30(HUITBI HA TOTOBBIX
MHUKpOMpEnapaTax»
bu6mmoreka [JOK
30 Tenernia wenosexa 1 https://m.edso00.ru/863e8d78
Pe3epBHBI ypOK.
O06o06menue 1Mo TeMe
31 «HacnencTBeHHOCTh U 1
U3MEHYHUBOCTD
OpraHU3MOBY
39 Cenexkuus KaK Hayka v 1 bubmuorexa [{OK
poLecc https://m.eds00.ru/863e9214
MeToabl M TOCTHKEHUS
33 CEJIEKIIMU PacCTeHUM 1 1 bubmorexa HOK
HH P https://m.edso00.ru/863e9214
YKUBOTHBIX
buorexHomorus kak bu6moreka [[OK
34 1
OTpacCiib MPOU3BOJICTBA https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB 34 4

I10 ITIPOTPAMME



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

11A KJIACC

KoanuectBo yacoB JaTa uzy4enus DJIeKTPOHHbIE
Ne Tema ypoka undposbie
n/n Beero KourtpoabHubie | [IpakTHveckue | [Inan dakr | 00pasoBaTeibHbIE
padoThI padoThI pecypcbl

1 OBOIIONUS U METOAEI €€ 1 bub6nunoreka [JOK
W3y4YEHHUS https://m.edsoo.ru/863ea20e

5 WcTopus pazBuTHs 1 bubnuoreka ITOK
MIPEACTABICHUM 00 IBOIOIINHI https://m.eds00.ru/863e9570

bubnuoreka [JOK

3 Muipooposmions 1 https://m.edsoIc;.[ru/863e9c:1e
[Tomynsuust Kak 3eMeHTapHas
€IMHHULIAa BUJA U IBOJIIOLIUH.

4 HI;6op2T0pHI;;1 pabora ;9 1 1 0.5 bubmorexa [JOK

https://m.eds00.ru/863e99c6

«CpaBHEHHE BUJIOB 110
MOP(OIOTUYECKOMY KPUTEPUIOH

5 JIBrokymue cuitbl (3JeMEeHTapHBIC 1 bubnmnoreka [IOK
(baxTOpPBI) YBOIIOIIH https://m.edsoo.ru/863e9da4

5 EcTectBennsrit oT00p 1 ero 1 bubmuorexa [{OK
bopMBI https://m.eds00.ru/863e9ed0
Pe3ynbTaTel 3BOMIOINM:
MPHUCIIOCOOJIEHHOCTh OPTaHU3MOB
1 BHJ1I000pa30BaHUeE.

7 JlaboparopHas pabora Ne 2 1 0.5 bubmmorexa [JOK

«Ornucanue Npucrnoco0IEHHOCTH
OpraHusMa U €€ OTHOCUTEIbHOIO
Xapakrepa»

https://m.edsoo.ru/863e9fde



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

Hanpasnenus u nytu

bu6nunoreka [JOK

8
MaKpO3BOJIFOIIUHA https://m.edso00.ru/863e9cle

9 HeobparumocTs 3BOMIOIIMN

10 HcTopus xu3Hu Ha 3emiie 1
METOABI €€ N3YUECHUS

1 ['unoTe3bl MPOUCXOKICHUS bubnmnoreka [IOK
JKU3HU Ha 3emiie https://m.edsoo.ru/863ea5a6
PazBuTne xun3Hu Ha 3emMie 1o bu6mmoreka [{OK

12
JpaM U IepuogaM https://m.edso0.ru/863ea6be
OCHOBHBIE 3Tarbl YBOIOIUN
pPacTUTEIHHOTO U )KUBOTHOTO
mupa. [Tpaktrueckas padora Ne 1 bubnuoreka IIOK

13 0.5
«HM3ydeHne UCKOomaeMbIxX https://m.edso0.ru/863ea8hc
OCTaTKOB PACTEHUH M KUBOTHBIX
B KOJUICKIIHASIX)

14 CoBpemeHHas cucteMa bubmuorexa [{OK
OpraHr4ecKOro Mupa https://m.edsoo.ru/863ea48e
DBONIONHS YEIIOBEKA bu6mmoreka [{OK

15
(aHTpOTIOTrEeHE3) https://m.edso0.ru/863eac2c
JBrkymiue cuisl (haKkTophl) bubnuoreka [JOK

16
aHTPOIOreHe3a https://m.edsoo.ru/863ead44

17 OCHOBHBIE CTaJIUU IBOJIOIUU
YyeJioBeKa

18 UYenoBeyeckue pachl U bubnmnoreka [IOK
MIPUPOIHBIC AIANITAIMN YETIOBEKa https://m.edsoo.ru/863eaea2
PesepBHbIil ypok. O0001I€HKE 110

19 TeMe «BO3HUKHOBEHUE U

Pa3BHUTHUC )KU3HHU HA 3eme»



https://m.edsoo.ru/863e9c1e
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

20

DKOJIOrus KaK HaykKa

21

Cpenpl obutanus u
IKOJIOTHUECKHE (DAKTOPHI

bu6mmoreka [JOK
https://m.edsoo.ru/863eafec

22

AbGuotnueckue haKkTophl.
JlabopaTtopnas padora Ne 3.
«Mopdomoruueckue
0COOEHHOCTH pacTeHUi U3
Pa3HBIX MECT OOUTAHUSIY.
JlaboparopHuas pabora Ne 4.
«BnustHre cBeTa HA POCT U
pa3BUTHE YEPCHKOB KOJIEyCa

0.5

bu6nmorekxa [JOK
https://m.edso0.ru/863eb10e

23

buotnueckue GpakTopbl

bu6mmoreka [{JOK
https://m.edso00.ru/863eb348

24

OKOJIOrM4eCKHE XapaKTePUCTUKU
nonynauuu. [TpakTudeckas
pabora Ne 2 «ITomcuér miaoTHOCTH
HOMYJIALUNA pa3HbIX BUIOB
pacTeHun»

0.5

25

Coo01iecTBa OpraHu3MoB —
OnoreHo3

bub6munoreka [JOK
https://m.edsoo.ru/863eb46a

26

DKOJIOTMYECKUE CUCTEMBI
(3KOCUCTEMBI)

bub6mmorekxa [JOK
https://m.edsoo.ru/863eb46a

27

OCHOBHBIE TTOKA3aTeIH
SKOCHCTEMEI. DKOJIOTTYCCKHUEC
nupamMuipl. CBOMCTBA SKOCUCTEM.
Cyxueccust

bu6mmoreka [JOK
https://m.edsoo.ru/863eb5fa

28

[Ipupoanbie 3KOCUCTEMBI

29

AHTpOHOFCHHI)Ie 3KOCHCTCMbI



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

30 buocdepa — rimobanpnas 1 bubmuoreka [IOK
JKOCUCTEMA 3EMIIH https://m.edso0.ru/863ebb5e

31 3aKOHOMEPHOCTH CYILECTBOBaHUS 1 bubnuoreka [IOK
orocdepnr https://m.eds00.ru/863ebd16

32 YenoBeuecTBO B Onocdepe 3emin 1

33 CocymiecTBoBaHHE PUPOABI U 1 bubnmnoreka [IOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBHbIil ypok. O6001meHne

34 TeMbl «CooO1iecTBa u 1
HKOJIOTUYECKUE CHCTEMBI)

OBIIEE KOJIMYECTBO YACOB I10 34 95

[NPOI'PAMME



https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

JIncr koppexkTHpoBKH padoueii mporpammbl 10 b kiiacca

ypoka

Jlara
10 OCH.
KTII

JlaTa
(bakT.mpoBeIcHUS

Tema

KomnnuectBo
JacoB

ITo Hano
JIaHy

[TprunHa KOPPEKTUPOBKH

Crioco0 KOppeKTUPOBKH




JIncr koppekTHpOBKH padoyeii mporpammbl 11A kiaacca

ypoKa

ara

I10 OCH.
KTII

Hara
(bakT.mpoBeIeHUS

Tema

KonuuectBo

4aCOB

ITo
JIaHy

Hano

[IpuunHa KOPPEKTUPOBKHU

Crioco® KOppEKTUPOBKH







[IOKYMEHT MOAMUCAH 3/TEKTPOHHOW NOAMNMUCHIO

MYHUUMUNAJIbHOE BHOA)XETHOE OBLLIEOBPA3OBATEJ/IbHOE 25.02.26 19:03 (MSK)
YYPEXXAEHUE "CPEAHSAS OBLLLEOBPA3OBATEJIbHAS LLIKOJIA N24 UM.

FEPOS1 COBETCKOIO COHO3A B.J1. CABEJIbEBA" TOPOA CYQJAKA

PECNYBJINKU KPbIM, BasunkunHa Eerenuns BnagumuposHna, AVPEKTOP

Ceptudukat 3ED6B8324202965FCCDI3CIE3897983A




