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HOACHUTEJIbBHASA 3AITMCKA

[Ipu pa3paboTke mnporpaMmbl MO OHOJOTMHM TEOPETUYECKYIO OCHOBY IS
onpeneneHusl MOAXO0A0B K (OPMUPOBAHUIO COJIEPKAHHUS Y4eOHOTO TMpeaMeTa
«buosiorus» cocTaBWIM: KoOHUeNTyalbHble mnojoxkenus @OIOC COO o
B3aMMOOOYCIIOBJICHHOCTH IEJIeH, COAEp)KaHUSA, PpEe3ylbTaTOB OOYy4YEeHHUS W
TpeOOBaHMI K YPOBHIO IMOATOTOBKH BBIITYCKHUKOB, ITOJOKEHUS 00 OOMINX IEIX U
NPUHLHNINAX, XapPAKTEPU3YIOIINX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEOHETO
oO1ero oopazoBanus B Poccuiickoit depepaninu, a TakyKe MOJI0KEHU 0 crielupuke
Ouosioruu, €€ 3HAYEHWU B T[O3HAHWU KUBOW TIPUPOJBI M OOECICUCHUU
CYILIECTBOBAHMS YesoBeuecKoro oduiectBa. COrIacCHO HA3BaHHBIM IOJOKEHUSM,
OTpeIeJIeHbl OCHOBHBIE (DYHKIIUU MTPOTPaMMBbI 10 OMOJIOTHU U €€ CTPYKTYpa.

[Iporpamma no Guosioruu 1aét MpeAcTaBiIeHHE O IEesIX, 00 001el cTpaTeruu
oOy4eHUs1, BOCIIUTAHUS U PA3BUTHUS 00YUAIOIINXCS CPEICTBAMHU YUEOHOTO MPEAMETa
«buonorusy, onpenenser 00s13aTeIbHOE MPEIMETHOE COJIEpKAHUE, €TO CTPYKTYPY,
pacupenesneHue Mo pasjiesiaM UM TeMaM, PEKOMEHAYEMYIO IOCIEI0BaTEIbHOCTh
M3YUYCHHS YU4EOHOTO MaTepuaia ¢ y4€TOM MEXIPEAMETHBIX U BHYTPUIIPEAMETHBIX
CBA3CH, JIOTUKM 0O0pa30BaTEeIbHOIO TIpOllecca, BO3PACTHBIX OCOOCHHOCTEH
oOydJaronuxcs.

B nporpamMme 1o 6M0I0ruM TakKe yUUTHIBAIOTCS TPEOOBAHUS K INIAHUPYEMbIM
JUYHOCTHBIM, METANPEIMETHBIM U TPEIMETHBIM pe3yJbTaTaM OOyYeHHS B
dbopMUpoOBaHUU OCHOBHBIX BUJIOB y4eOHO-TI03HABATEILHOMN
NEeATeIbHOCTH/YU4eOHbIX JEUCTBUN OOyYarolmUXCs IO OCBOCHMIO COJICPKAHUS
OHMOJI0rMYecKOro o0pa3zoBaHusl.

B nporpamme no 6uonioruu (10—11 xmaccel, 6a30BbIl YPOBEHb) peaqnu30BaH
MPUHIUI TMPEEMCTBEHHOCTH B HM3y4Y€HMHM OHOJIOTHM, OJjlarojapsi 4eMy B HeW
MPOCMATPUBACTCS HANMpPaBIEHHOCTb HA PAa3BUTHE 3HAHUM, CBSI3aHHBIX C
dbopmupoBaHUEeM €CTECTBEHHO-HAYYHOTO MUPOBO33PEHUS, LEHHOCTHBIX
OpHUEHTAIMN JTUYHOCTH, SKOJIOTMYECKOT0 MBIIUIEHUS, TPEACTABICHUN O 3J0POBOM
oOpase >XU3HU U OEPEKHBIM OTHOIIEHHWEM K OKPYXKAIoIIeld MPUPOTHON Ccpere.
[ToaTOMy Hapsny ¢ M3yd4eHHEM OO0IeOMOIIOrMYeCKUX TEOpU, a TaKKe 3HAHUU O
CTPOCHHUH JKUBBIX CUCTEM Pa3HOTO PaHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B IMpOorpamMMme Mo OMOJOTHUU YJEICHO BHUMAHHUE HCIIOJIb30BAHUIO
MOJTYYEHHBIX 3HAaHWM B MMOBCEIHEBHOM >KU3HU ISl PELICHUS MPUKIAAHBIX 33/1a4, B
TOM 4YHCle: NPO(QUIAKTUKK HACIEACTBEHHBIX 3a00JIEBAaHUM 4YeOBEKa, MEIAUKO-
T€HETUYECKOr0 KOHCYJIbTUPOBaHMs, 000CHOBAHMSI SKOJOTUYECKH LIETIECO00PA3HOTO
MOBEJICHUS B OKPYKAKOILIEH MPUPOJAHOM CPEE, AaHAIM3a BIUAHUS XO3SIMCTBEHHOM



NEATENBHOCTH YEJIOBEKA HA COCTOSIHUE MPUPOJIHBIX U UCKYCCTBEHHBIX 3KOCHCTEM.
VYcuneHne BHUMaHMS K TPUKIAJHON HANpPaBICHHOCTH Y4eOHOro IpenMera
«buonorus NpoAMKTOBAHO HEOOXOIUMOCTBIO 00ECTICUeHUS YCIOBHIA TSl PEIICHUS
OJIHOM M3 aKTyaJbHBIX 33J1a4 IIKOJbHOIO OMOJOTMYECKOro 00pa3oBaHus, KOTOpas
npeanosaraer (OpMUPOBAHHUE y OOYYAIOIIMXCS CIOCOOHOCTH aJalTHPOBAThCS K
U3MEHEHUSIM JIMHAMUYHO Pa3BUBAIOILIErOCS COBPEMEHHOTO MHpA.

Bbuosnorus Ha ypoBHe cpeHero o0uiero o0pa3oBaHus 3aHUMAET BaXKHOE MECTO.
Ona obecreunBaeT (HOpMUPOBAHKUE Y OOYJAIOIINXCS MPEACTABICHUN O HAyIHOU
KapTUHE MUpa, paclmupser W o000Iaer 3HAHMS O JKMBOW Mpupoae, e€
OTJIMYUTEIbHBIX NPU3HAKAX — YPOBHEBOW OPraHM3allMd M 3BOJIOLUHU, CO3AAET
yCIOBUSL  JJIA: TO3HAHWS  3aKOHOB  JKMBOM  Npupoabl, (OPMUPOBAHUSA
(GyHKIIMOHATBLHON TPaMOTHOCTH, HABBIKOB 3/I0POBOTO U 0€3011acHOT0 00pa3a KU3HH,
HKOJIOTMYECKOTO MBIIUICHUS, LIEHHOCTHOTO OTHOIIECHHSI K >KMBOM MpUPOJE U
YeIJIOBEKY.

Bonbiioe 3HaueHre OMOJIOTUS UMEET TaKXKe JIJIsl peLEHUs] BOCIIUTATEIbHbBIX U
pa3BUBAIOIIMX  3aJad  CpeJHero  obmero o0pa3oBaHMsA, COLUUAIHU3ALMU
oOyuaronuxcs. M3yyenue Ouosiornu oOecreuynBaeT yciaoBus A GOpMUPOBAHUS
MHTEJUICKTYaJIbHbIX, KOMMYHHMKAallHOHHBIX M  MH(OPMALMOHHBIX  HABBIKOB,
ACTETUYECKON KYJIbTYphl, CIOCOOCTBYET HMHTErpaliu OWOJIOTMYECKUX 3HAHUHU C
IPEICTaBICHUAMHU U3 APYTUX YU€OHBIX IPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUH U
reorpaduu. Ha3BaHHBIE MONOXKEHHUS O MNpPEJHA3HAUEHUHM YYEOHOro IpenMera
«buonorus» CcOCTaBUIM OCHOBY Jisi ONpENENeHUsT MOAXOAOB K OTOOpy H
CTPYKTYPUPOBAHHMIO €ro COJAEp)KaHUs, TMPEACTABICHHOr0O B IMporpamme Io
ouonoruu.

Otb60p coxepkanus yueOHOro mpeamera «buonorus» Ha 06a30BOM ypOBHE
OCYHIECTBJIEH C TMO3MULIMA KyJIbTYpOCOOOPAa3HOrO MOAXO0/da, B COOTBETCTBUHM C
KOTOPbIM OOyYaromuecs: JTOJDKHBI OCBOMTH 3HAaHUS W YMEHHMs, 3HAUUMblE MJIs
dbopmupoBaHusi O0OIIEH KyJIbTYphl, ONpEACNSAIONIUE aJeKBAaTHOE TOBEJCHUE
YeJIoBeKa B OKPYJKaroleld MPUPOJTHOM cpejie, BOCTpeOOBaHHBIC B ITOBCEIHECBHOM
KU3HU U TPaKTHUeCKOH aesTenbHOCTH. Ocoboe MECTO B 3TOM cucTeMe 3HaHWUN
3aHUMAIOT JIEMEHTHI COJIEPKaHUs, KOTOPbIE CIIy>KaT OCHOBOW i1 (hOpMHUPOBAHUS
IIPEICTABICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE Mupa |
LEHHOCTHBIX  OPHUEHTAlUSAX  JIMYHOCTH, CHOCOOCTBYIOLUIMX  T'yMaHHU3aIUH
OMOI0rHYecKOro o0pa3zoBaHusl.

CTpyKTypupoBaHHE COJIECpXKaHUS y4yeOHOro Marepuaja B Mporpamme Io
OMOJOTHHM OCYIIECTBICHO C YYETOM MPHOPUTETHOTO 3HAYEHUS 3HAHUUA 00
OTJIMYUTENIBHBIX OCOOCHHOCTAX >KMBOUM MPUPOJIbI, O €€ YPOBHEBOW OpraHHU3aluu U
ABOJIIOLIMHU. B COOTBETCTBHUM C 3TUM B CTPYKType yueOHOTro npeameta «buonorus»
BBIJICJICHBI CIEAYIOIINE COepkKaTeNbHbIe JIMHUM: «bronorus kak Hayka. MeTosl



Hay4yHOro mo3HaHUs», «KieTka xak Ouonormueckas cuctema», «OpraHuszM Kak
ouonoruyeckas cucremayn, «Cucrema u MHOrooOpazue OpPraHUYECKOro MHUPay,
«OBONIOLMS JKUBOU MPUPOJIBI», « IKOCUCTEMBI U MPUCYIIIE UM 3aKOHOMEPHOCTHY.

Lenp uzydenus yuebHoro mpenmera «buonorus» Ha 0a30BOM ypOBHE —
OBJIaJIcHHEe  OOYYAIONIMMUCS  3HAHUAMH O  CTPYKTYPHO-(GYHKUIHMOHATHHON
OpraHu3allMi >KUBBIX CHCTEM pa3HOTO paHra U MNpuoOpeTeHue YyMEHUn
UCIIOJIb30BATh 3TU 3HAHUS JIJISl TPAMOTHBIX JIEUCTBUN B OTHOIIEHUU OOBEKTOB KUBOM
MPUPOBI U PELICHHS] PA3JINYHBIX KU3HEHHBIX IPOOJIEM.

JlocTmxenne 1enu u3yudeHus ydebHoro mnpeamera «buonorus» Ha 6a30BOM
ypOBHE 00€creunBaeTCs peleHueM CIeAYIOINX 3a/1a4:

OCBOCHHME OOYYaIOIUMHCS CUCTEMBbl 3HAHUW O OMOJOTUYECKUX TEOPUSX,
YUYEHUSAX, 3AKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPAaBUiIaX, CIyKalluX OCHOBOU
Uit OPMHUPOBAHUSL TPENCTABICHUM O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METO/aX HAay4YHOIO IMO3HAaHMs, CTPOEHUU, MHOT000Opa3uu U OCOOCHHOCTSX >KHBBIX
CUCTEM PA3HOT0 YPOBHS OPraHU3ALMH, BBIJAIOIIUXCS OTKPBITUSAX U COBPEMEHHBIX
UCCIIEJOBAaHUSIX B OMOJIOTHH;

dbopmupoBaHUEe y OOYy4YalOIIMXCA IMO3HABATENbHBIX, MHTEIUIEKTYaIbHBIX M
TBOPUYECKUX CIOCOOHOCTEN B MPOIECCE aHalIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTMM HAy4YHBIX B3IJISI0B, MJAEH U MOAXOAOB K H3YUYEHMIO JKUBBIX CHUCTEM
Pa3HOIO ypOBHSI OPraHU3aLUY;

CTAaHOBJIEHHE Yy oOOyyarommxcs oOme KyabTypbl, (YHKIHMOHAJIbHOU
IPAaMOTHOCTH, Pa3BUTHE YMEHUN OOBACHSITH U OILIEHUBATH SIBICHUS OKPY’KAIOILIETO
MUpa KUBOW IPUPObl HA OCHOBAHUH 3HAHUI U OMBITA, OJYYEHHBIX MPU U3YUCHUH
OMOJIOTHH;

dopMupoBaHHe y OOYYaIOIIMXCS YMEHMH WUIIOCTPUPOBATh 3HAYEHUE
OMOJIOTUYECKUX 3HAHMA B MPAKTHUECKOW JEATEIbHOCTH 4YEJIOBEKa, pPa3BUTUU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJOTUN U arpoOMOTEXHOJIOTHIA;

BOCIIUTaHUE YOEXKIAEHHOCTH B BO3MOKHOCTH MO3HAHUS YEJIOBEKOM KUBOU
IPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIISHUS K HEM, COOJIIOICHUS STHUSCKHUX
HOPM IpY IPOBEJCHUH OMOJIOTUYECKUX HCCIIEI0OBaHUI;

OCO3HAHHWE IIEHHOCTH OWOJIOTMYECKUX 3HAHUW JUIsl TOBBILIEHUS YPOBHS
AKOJIOTUYECKOHN KYJIbTYpPbl, AJ11 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUN B TOBCEAHEBHOM KU3HU TS
OLICHKH MOCJIEACTBUM CBOEH JIESITEILHOCTH 10 OTHOLICHUIO K OKPYKAIOIIEN Cpelie,
COOCTBEHHOMY 3/I0POBBIO, OOOCHOBAaHHME W COOJIOJCHUE MeEp MPOPUIAKTHKA
3a00JIeBaHU.

B cucreme cpennero oOmiero oOpaszoBaHusi «buonorus», uzydaemass Ha
0a30BOM YpOBHE, SBJISETCS 00A3aTENbHBIM YYEOHBIM NPEIMETOM, BXOJSAIIUM B
cocTaB IpenMeTHoM obnacTu «EcTrecTBeHHO-HAYUHbIE TIPEMETBDY.



Jlst m3ydenus: Ononoruu Ha 6a30BOM YPOBHE CPEIHETO 00IIero 00pa3oBaHuMs
otrBoauTcs 68 yacos: B 10 kimacce — 34 yaca (1 gac B Hezenmo), B 11 kimacce — 34 yaca
(1 gac B HeIEIIO).

[IpenyaraeMpiii B mporpamMme 1o OWOJIOTHH TIEpPEYCHb J1a00pPaTOPHBIX W
IPAKTUYCCKUX PAOOT SBIIIETCS PEKOMCHAATEIbHBIM, YYUTEIb JCIAcT BBIOOD
IPOBEICHNUS JTA0OPAaTOPHBIX PabOT M OMBITOB ¢ YYETOM HWHIAWMBUIYaJIbHBIX
O0COOEHHOCTEW  OOydJalmmMXCcs,  CIOHUCKa  JIKCICPUMEHTAIBHBIX  3aJIaHUM,
MpeIaraéMbIX B paMKax OCHOBHOTO TOCYJapCTBEHHOTO 3K3aMeHa 110 OMOJIOTHH.

Jlabopamophvie u npaxmuueckue pabomsl NPOBOOSMCS C UCHOIb30BAHUEM
CcOBpeMeHHbIX npubopos u 0bopydosanus yewmpa « Touka pocmay.



COJAEPKAHUE OBYYEHUA
10 KITACC

Tema 1. Buosorusi kak Hayka.

buonorus kak Hayka. CBsizb OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JIPYTUMHU €CTECTBEHHBIMU HayKamu, puiocopueit, STUKON, SCTETUKON U MPaABOM.
Pounb 6uosnorun B popMupoBaHIH COBPEMEHHON Hay4HOM KapTUHBI Mupa. Cucrema
OMOJOTHYECKHUX HaYK.

MeTobl TO3HAHUS KUBOUM TTPUPOABI (HAOIIOECHUE, SKCIIEPUMEHT, ONTUCAHUE,
U3MEpeHue, KilaccupuKalus, MOJETUPOBaHUE, CTaTHUCTHYecKass o00paboTka
JTAHHBIX ).

JlemoHCTpauuu:

[Toptpetsr: Y. Hapsun, ['. Menaens, H. K. Konbios, k. Yorcon u @. Kpuk.

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

JlaGopaTopHblie H MpaKTHYECKHE PAdOThI:

[Ipaktnueckass pabora Ne 1. «/cnosb30oBaHME pa3IUYHBIX METOAOB MpHU
M3YYEHUHU OMOJOTNYECKUX OOBEKTOBY.

Tema 2. 7KuBble cCTeMBI U X OPraHU3aIUsl.

JXusble cuctemsl (OMOCUCTEMBI) KaK MpeaIMeT u3ydeHust ononoruu. Otauuue
YKHABBIX CUCTEM OT HEOPTAHUYECKOM ITPUPOLBI.

CBoiicTBa OMOCHCTEM U MX pazHOOOpa3ue. YPOBHU OpraHU3aIuu OUOCHUCTEM:
MOJIEKYJIIPHBIN, KJIETOYHbIN, TKAHEBBIN, OPraHU3MEHHbIN, MOMYISIIUOHHO-BUI0BOM,
AKOCUCTEMHBIN (OMOTreOLIEHOTUYECKUI ), OUOChEpHBI.

JlemoHCTpauuu:

Tabmuubl U cxembl: «OCHOBHbIE MPU3HAKU KU3HW», «YPOBHU OpraHU3ALMU
YKABOU IIPUPOIBI».

Oo6opynoBanue: Moaenb Mostekybl JJHK.

Tema 3. XuMuueckuii COCTaB M CTPOEHHE KJIETKH.

XUMHUYECKUN COCTaB KIIETKA. XHUMHUYECKHE BJIEMEHTBI: MaKpPO3JIEMEHTHI,
MHKPO3JIEMEHThI. BO/1a 1 MUHEpAJIbHBIE BELIECTBA.

OyHKIIMA BOABI W MHUHEpaJbHBIX BellecTB B KieTke. l[logaepkanue
OCMOTHUYECKOT0 OanaHca.

benku. CoctaB u cTpoeHUEe OENKOB. AMHHOKHCIOTHI — MOHOMEpPBI OEJKOB.
He3ameHnnmble u 3aMEHUMBIE aMUHOKHUCIOThI. AMUHOKHUCJIOTHBIM COCTaB. Y pOBHU
CTPYKTYpBhl O€IKOBOW MOJIeKYyJbl (TIepBUYHAs, BTOpUYHAS, TpPETHUYHAS U
YeTBEPTUYHASL CTPYKTypa). XUMHUYECKHE CBOHCTBa OenkoB. buonornueckue
GyHKIHUU OEIKOB.



depMmeHThI — OHoNOornUYeckue karanuzatopsel. CTpoeHne pepMeHTa: akTHBHBIN
HeHTp, cyOctpatHas crneuuduuyHoctb. Kodepmentsl. Burtamubbl.  OTianuws
(hepMEHTOB OT HEOPTaHUYECKUX KAaTaTU3aTOPOB.

VYrieBoibl: MOHOCaXapuabl (TI0K03a, prd03a U Je30KCupru003a), Aucaxapu bl
(caxapo3a, JakTo3a) W TOJNMCaxapuibl (Kpaxmaj, TJIMKOTEH, UEeJUII0JI03a).
buonoruueckue GyHKIIUN YTII€BOOB.

Jlumuner:  Tpuraunepuasl, Qochomunuasl, crepounsl. [ MapodUIBHO-
runpodoOHble  cBoicTBa. buonormueckue ¢yHknuu smnugoB. CpaBHEHHE
yIIEBOAOB, OCIKOB U JIMIHUIOB KaK UCTOUHUKOB YHEPTUH.

Hykneunossie xkucinorel: JIHK u PHK. Hykineotuasi — MoHOMEpHI
HyKJIenHOBBIX KUCIOT. Ctpoenue u pynkuuu JHK. Ctpoenne u ¢pynxunuu PHK.
Buast PHK. AT®: ctpoenue u GpyHKIIUH.

[{utonorus — Hayka o kieTke. Knerounas Teopust — npuMep B3anMOIECUCTBUS
unen u (pakToB B HAYYHOM MO3HAHUU. METOIbl U3YUEHUS KICTKHU.

Krnerka kak nienoctHas >xuBasi cucrema. OO0Iue npu3Haku KJIETOK: 3aMKHYTast
HapyxHass MmemOpana, Monekynbl JIHK kak renerudeckuit ammapar, cuctema
CUHTE3a OelKa.

Tunel KJIETOK: JyKapuoTHYecKas U mpokapuotrhyeckas. OcoOeHHOCTH
CTpOEHHUS TpoKapuoThuueckon kieTku. Kierounas crenka Oakrtepuii. CTpoeHue
AYKapUOTUYECKOW KIIETKU. OCHOBHBIE OTJIWYUSA PACTUTEIbHOM, >KMBOTHOU U
rpUOHOM KIIETKHU.

[IoBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIIETOYHAsl CTEHKA, TJIMKOKAJIMKC, UX
¢ynkuuu. [Inazmarnueckas meMOpana, e€ cBoiicTBa U pyHkuuu. L{luronnazma u eé
opranounbl. OnHomeMOpanHble opraHounabl kieTku: OIIC, ammapar ['ombmxu,
nu3ocoMbl. [lomyaBTOHOMHBIE OpPTraHOW[IBI KIIETKWA: MUTOXOHIPHUH, IIJIACTUIIBI.
[Tpoucxoxaenre MUTOXOHIpUU W TacTul. Buabl mmactun. HememOpanHbie
OpraHOMJIbl KJIETKH: pPUOOCOMBI, KJIETOYHBIA WEHTpP, LIEHTPUOJIH, PECHUYKH,
KryTUKUA. OYHKIIMU OPTraHOUI0B KJIETKU. BritoueHus.

Anpo — perynaropHsiii 1ieHTp KieTku. CTpoeHue sijipa: sigepHas 000J04Ka,
KapHOoIlIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIETKE.

JleMoHCTpauuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. IlIneinen, P. Bupxos, JIx.
Yorcon, @. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Hunarpammel: «PacripenesieHne XuMUYECKUX JJIEMEHTOB B HEXKUBOU MIPUPOLIEY,
«Pacrnpenenenne XMUMUYECKHUX AJIEMEHTOB B )KUBOW IIPUPOIEN.

Tabmuubr u cxemsl: «llepuonnueckas TabmuIa XUMUYECKUX DIIEMEHTOBY,
«CTpoeHue MoJIeKYJIbl BOJbD», «bruocunres 6enka», «CTpoeHre MOJIEKYJIbl OeTKay,
«Ctpoenue pepmentay, «Hyknennosbie kucinotel. JJTHK», «CtpoeHne MoJIeKyIbl



ATO®», «CtpoeHHe 3yKapuOTHYECKOM KIIETKN», «CTpOECHHUE MKUBOTHOM KIIETKW»,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHHe NPOKAPUOTHYECKOW KIIETKWY,
«CTpoeHue sjipa KIETKW», «YTJIeBOAbD, «JIumuabn».

O6opynoBaHuEe: CBETOBOM MHUKPOCKOM, O0O0OpYy/IOBaHHE JMJii MPOBEACHHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MUKpOIpenaparbl pPacTUTEIbHBIX,
’KUBOTHBIX U OaKTEpUATbHBIX KIETOK.

JlabopaTtopHblie u npaKkTHYecKHe padoThI:

JlabopaTopHas pabora Ne 1. «M3yueHue KaTaJIUTUYECKOW aKTUBHOCTHU
(dbepMeHTOB (Ha IpUMEPE aMIIIa3bl UM KaTajasbl)».

JlabopatopHas pabora Ne 2. «M3yueHue CTpoeHHUs KIETOK pPaCTCHHI,
KUBOTHBIX M OakTepHil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpernaparax M HX
OIHCAHUE.

Tema 4. ’KusHenesiTeJIbHOCTb KIE€TKHU.

OOMeH BelIecTB, WU MeTa00IM3M. ACCUMUIIALMS (TUTaCTUYECKUIT OOMEH) U
JTUCCUMUJIISIIUSL (SHEPTeTUYECKUT OOMEH) — JBE CTOPOHBI E€IUWHOTO IMpollecca
Merabosin3ma. Pojib 3aKOHOB COXpaHEHHs BEIIECTB M SHEPTHMM B IOHUMAaHUU
MeTaboIM3Ma.

Tunsl oOMeHa BemiecTB: aBTOTpOoHBIN U reTepoTpodHbIil. Ponb hepmeHTOB B
oOMeHe BEIIEeCTB U MPEBPAIICHUN YHEPTHH B KIIETKE.

®dortocunre3. CBetoBas u TeMHOBass (a3bl (orocuHre3a. Peakuun
dboTocunTeza. DPphekTuBHOCTL (HOTOCUHTE3a. 3HAUCHUE (POTOCHUHTE3a NSl KU3HU
Ha 3emiie. BiausHue yciioBuil cpeapl Ha (OTOCUHTE3 M CIIOCOOBI MOBBIIICHUSI €T0
IPOJYKTUBHOCTU Y KyJIbTYPHBIX PACTEHUH.

XeMOCHHTEe3. XEeMOCUHTE3UPYIOIINe OakTepuu. 3HAaUeHHE XEeMOCHHTE3a IS
KU3HU Ha 3eMIie.

OHepreTudeckuii oOMeH B KJeTKe. PaciuiernsieHue BelecTB, BbIIEICHHE U
AKKyMYJIMPOBAHHUE SHEPTUH B KJIETKE. DTarbl SHEPreTHYecKoro ooMeHa. I mukoams.
bpoxenne u ero Buiabl. KucioponHoe OKHUCIEHHE, WM KJIETOYHOE JbIXaHHUE.
OxucnurensHoe GpocopunmrpoBanne. IPHEKTUBHOCTb FHEPTETUUECKOT0 OOMEHA.

Peakuum wmarpuuyHoro cumHTe3a. ['eHermueckas wuHbopmamus u JHK.
Peanuzanus renetwdyeckoit wHGoOpManuu B KIETKE. [ €HETUYECKHH KOJ W €ro
cBoiicTBa. Tpanckpumnuus — marpuunbiii cunte3 PHK. Tpancnsauus — OuocunTes
Oenka. Ortanbl TpaHciasuuu. KoaupoBanue amuHOKHCIOT. Ponbs pubocom B
OounocuHTe3e OenKa.

Hexknerounsie ¢hopmbl xu3Hu — BUpyChl. ctopust oTkpeiTus BupycoB (/. U.
NBanoBckuit). OCOOCHHOCTH CTPOCHHS W OJKU3HEHHOTO IMKJIA BHPYCOB.
baktepuodaru. bonesnn pacTeHUM, >KUBOTHBIX M YEJIOBEKA, BBI3HIBAEMBIC
Bupycamu. Bupyc nmmynonedpunura yenoseka (BUY) — Bo3Oynurens CIIN/a.



OOpatHast ~ TpaHCKpWIIIMS,  peBepraza W  uHTerpasza.  lIpodwunaktuka
pacnpocTpaHEHUsl BUPYCHBIX 3a00JICBAHUIM.

JleMoHcTpanUm:

[Toptpetsr: H. K. Konsuos, /1. . MBanosckwuii, K. A. Tumupsizes.

Tabmuubl U cxembl: «Tunel nutanusy, «Metabomuzm», «MUTOXOHAPUIY,
«JHepreTuyeckuit oOMen», «Xmoporiaact», «Potocuntesd», «Crtpoenue JIHKY,
«Ctpoenue u GyHKIHMOHUPOBAHUE reHay, «CuHTe3 Oenkay, «['eHeTHIecKuit Koy,
«Bupyco», «bakrepuodarny, «CtpoeHue u xxku3HeHHbIA 1K Bupyca CIIN/]a,
Oakrepuodaray, «Pemmxkarus JTHK.

Oo6opynoBanue: moaenu-ammiukanuu «Yasoenue JIHK u Tpanckpumimsy,
«buocuntes 6enka», «CTpoeHue KIeTku», Mmoaensb ctpykTypsl JJHK.

Tema 5. Pa3MHOkKeHMe M MHAUBHIYAJbHOE PA3BUTHE OPraHU3MOB.

KierouHblii UK, WM SKU3HEHHBIM 1Mk KieTku. MHTepdaza u MUTO3.
[Ipomeccsl, mpoTekaromue B uHTepdaze. Permkanus — peakiuss MaTpUYHOTO
cunteza JIHK. Crpoenne xpomocoM. XpOMOCOMHBIA HabOp — KapUOTHIIL.
Jnmmon HbIN M TAIUIOMJHBIA  XPOMOCOMHBIE Ha0OPBI. XpoMaTusl.
[utonornyeckue OCHOBBI PA3MHOXKEHHUSI M  WHJIUBUAYAJIBHOTO  Pa3BUTHUS
OpraHU3MOB.

Henenue knetku — muto3. Craauu murtosa. IIpoueccel, npoucxonsime Ha
Pa3HBIX CTAIUSIX MUTO3a. BUOJOTHYECKUI CMBICT MUTO3A.

[Iporpammupyemasi rubesib KJIETKH — alloNTO3.

®opMbI pa3MHOKEHHSI OPraHU3MOB: O€cIoyioe U mojoBoe. Buabl 6ecnonioro
pPa3MHOXXEHUSA: [I€JICHWE HaJIBOE, II0YKOBAHUE OJIHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3MHOkKeHHUE. MICKycCTBEHHOE KIIOHHPOBAHUE
OPTraHU3MOB, €0 3HAYEHUE JIJI CEJICKIINU.

[TonoBo€ pa3MHOXKEHHE, €r0 OTJIMYHS OT OECIOJIOTO.

Meito3. Cragun meio3a. IIpormecchl, npoucxoasdiiure Ha CTagusax Menosa.
IToBenenne xpomocoM B Menose. KpoccuHrosep. bHOJIOrMYECKUH CMBICT U
3Ha4YeHUE MeKo3a.

['amerorenes — mporecc oOpa3oBaHUS TOJOBBIX KIETOK Yy JKUBOTHBIX.
[TonoBbie kene3bl: CEMEHHUKHU U sIMYHUKA. OOpa3oBaHUE M Pa3BUTHE TOJIOBBIX
KJIETOK — TaMmeT (CrepMaTo30ujl, SIMIEKIIeTKa) — CIepMaToreHe3 W OBOTreHE3.
OCOOEHHOCTH CTPOCHUS SIMIIEKIETOK W CcrepMaro3ousoB. OMiioI0TBOPEHUE.
[Taprenorenes.

NunuBunyanbHoe pa3BuTHe (OHTOTEHE3). OMOpPHOHAIBHOE  Pa3BUTHE
(amOpuorenes). DTanbl SMOPHUOHATLHOTO Pa3BUTHS Y TMO3BOHOYHBIX KHUBOTHBIX:
npoOJeHue, racTpyisiuus, opraHoreHes. IloctamOpuoHanbHOe pa3BUTHE. THITBI
NOCTAIMOPUOHAIBHOTO PAa3BUTHS: MpsMOE, HenmpsiMoe (JMYMHOYHOE). BnusHue



Cpenbl Ha Pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIIOCOOHBIC BBHI3LIBATH BPOXKIEHHBIC
YpO/JICTBA.

Poct u pazButue pacteHuil. OHTOreHE3 IBETKOBOTO PACTEHHUSI: CTPOCHHUE
CEMEHU, CTAINU PA3BUTHSL.

JleMoHcTpanUm:

Tabmuplt 1 cxembl: «@DOpMBI Pa3MHOXKEHHS OPraHU3MOBY», «JlBoiiHOE
OIUIOJIOTBOPEHUE y IIBETKOBBIX pAacTEHHI», «BereratuBHOE pa3MHOXKEHHE
pactenmity, «Jlenenue kieTku OakTepuit», «CTpPOCHHE TIOJIOBBIX KIIETOKY,
«Ctpoenue xpomocoMbly», «Kitetounslii mukin», «Pemmukanus JTHK», «Mutos»,
«Meiio3y, «IIpsiMoe u HenpsiMoe pa3BuUTHE», «['aMeTOreHe3 y MIICKOIUTAIOMMNX U
4eJI0BeKa», «OCHOBHBIC CTAJIMU OHTOTCHE3a.

O6opynoBaHue: MMKPOCKOTI, MHKPOIPENAPATHI «CriepmaTo30u sl
MJICKOITUTAIOIIETOY, «SUIEKIETKa MIIEKOMUTAIOMETO», «KapruoKnHe3 B KIIETKax
KOpEIIKa JIyKa», MarHUTHasi MoJieJib-arukanus «/lenenue knetkn», moaens JJHK,
MOjieTb MeTaazHOil XPOMOCOMBI.

JlabGopaTopHblie M NpaKTHYECKHE PA0OThI:

JlaGopatopuas pabora Ne 3. «HaOmromeHue MUTO3a B KJIETKaX KOHUYHMKA
KOpEIIIKA JIyKa Ha TOTOBBIX MUKPOIIPENApATaX).

JlaGopatopuas pabota Ne 4. «M3yueHwe CTpPOECHHS TOJIOBBIX KIJIETOK Ha
TOTOBBIX MHKpOMpenaparaxj».

Tema 6. HacjiencTBEHHOCTH U H3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTrku. Mctopus pa3BuTus reHETUKHA. Pob iuTonoruu
U OMOpHOJIOTUM B CTAaHOBJICHHHM TE€HETUKHU. BKiaa pocCHilCKUX M 3apyOeHBIX
y4€HBIX B pa3BUTHUE TEHETUKU. MeToapl TeHeTHKU (THOPUIOIOTUYECKUM,
LIUTOTEHETUYECKUM, MOJEKYISIpHO-TeHETUUeCKui). (OCHOBHBIE T'€HETUYECKUE
NoHsATUA. ['eHeTHYeCKass CUMBOJIMKA, UCTIOJIb3yeMasi B CXEMaX CKPEIIMBAHUM.

3aKOHOMEpPHOCTH HAacJieI0BaHUsl MPU3HAKOB, YCTAaHOBIIEHHbIE . Menaenem.
MoHorubpuiHOoe CKpelIMBaHue. 3aKOH eIWHO00pa3us THOPUIIOB IIEPBOTO
nokojeHus. [IpaBuino 1oMUHUPOBaHUS. 3aKOH pacllerieHus pu3HakoB. ['unoresa
YUCTOTHI raMeT. [1oHOe 1 HeMoJIHOE TOMUHUPOBAHUE.

JurudpuaHoe ckpenBaiue. 3aKOH HE3aBUCUMOT0 HACJIEI0BaHUS TIPU3HAKOB.
[utoreHeTuyeckue OCHOBBI JTUTHOPHUIHOTO CKpEIIMBAHUA. AHAIU3UPYIOIIEE
cKpenuBanue. Mcrnonp30BaHne aHATM3UPYIOUIETO CKPELIMBAHUS ISl ONIPEICIICHUS
Te€HOTHUITa OCOOHU.

CuerieHHo€ HaclieoBaHue Mpu3HakoB. Pabota T. MopraHa mo CrierieHHOMY
HaclieI0BaHuI0 reHoB. HapyliieHue cuenieHus reHOB B pe3yJibTaTe KpOCCUHTOBEPA.

XpOMOCOMHasi TEOpHUs HACIEICTBEHHOCTH. [ €eHeTHUECKUE KapThI.



['enetuka noma. XpoMOCOMHOE OMpeAeseHue moia. AyTOCOMbl U TMOJOBbIE
XpOMOCOMBI. ['OMOramMeTHsle M TreTeporamMeTHble opranu3Mbl. HaciemoBanue
IIPU3HAKOB, CLETUICHHBIX C ITOJIOM.

N3MeHunBOCTh. BUIbI N3BMEHYMBOCTH: HEHACIIEACTBEHHAS U HACTIEACTBCHHASI.
Ponp  cpempl B HEHAclHeNCTBEHHOM  WM3MEHUYMBOCTH.  XapaKTEpHUCTHKA
MOAN(UKAIMOHHON N3MEHYMBOCTH. BapuarmoHHbIN ps ¥ BapUAIIMOHHAS KPUBAS.
Hopma peakuum npusHaka. KonnuecTBEHHBIE M Ka4YE€CTBEHHBIE MPU3HAKU U HX
HOopMa peakiuu. CBoicTBa MOIU(PUKAITMOHHON U3MEHYMBOCTH.

HacnencrBeHHasi, wiM TE€HOTUIUYECKasl, M3MEHYMBOCTh. KomOMHaTHBHas
U3MEHYMBOCTh. Melo3 W TOJIOBOM MpOIlleCC — OCHOBA KOMOWHATHBHOM
M3MEHYMBOCTH. MyTalimoHHas n3aMeHUnBOCTh. Kinaccudukainus MyTanuii: reHHbIE,
XPOMOCOMHBIE, TeHOMHBIE. YacToTa U MPUYUHBI MyTaluil. MyTareHHble (paKkTOphI.
3aKOH rOMOJIOTMYECKHX PSAIOB B HaciencTBeHHOM n3meHunBoctu H. . BaBuiiosa.

BresnepHas HaclIeICTBEHHOCTb U U3MEHYUBOCTb.

['enernka uyenoBeka. Kapuotun wyenmoBeka. OCHOBHBIE METOAbI T€HETHUKHU
YeJIOBEKa: TCHECATOTHYCCKIM, OJIM3HEI[OBBIM, IMTONCHETHUCCKHI, OMOXUMHUYCCKHM,
MOJIEKYJISIPHO-TE€HETUYECKUM. CoBpemeHHOE ONIPEIEIICHUE TE€HOTHIIA:
IIOJJHOT€EHOMHOE CEKBEHUPOBAaHHUE, FEHOTUIIMPOBAHUE, B TOM YHUCIIE C IOMOIIBIO
[MI[P-ananmu3a. HacnenacTBeHHble 3a00IeBaHuUs YEJIOBEKA: TeHHbIE 00JI€3HU, 00JIe3HH
C  HACIEJCTBEHHOM  MPEpacloOKEHHOCThIO,  XPOMOCOMHBIE  OOJIE3HHU.
Comarnueckne W TeHepaTuBHbIE MyTanuu. CTBOJIOBbIE KIETKH. [IpuHIMIIBI
3I0pOBOTr0 00pa3a KU3HH, TUATHOCTUKHU, MTPOPHIAKTUKA U JICUCHUS TeHETUYECKUX
Oone3Heil. MeauKo-reHeTUYeCKoe KOHCYJIbTUPOBaHUE. 3HAYCHHE MEIUIIMHCKOU
TE€HETUKU B MPEIOTBPAICHUU U JICYCHUH TeHETUUECKUX 3a00JIeBaHUM YeIOBEKaA.

JlemoHCcTpanuu:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. Y. BaBunos.

Tabnuie! 1 cxembl: «K MOHOTHOPUIHOE CKPELIMBAHUE U €T0 IIUTOT€HEeTUYeCKast
OCHOBa», «3aKOH PaCLICIICHUS U €r0 IUTOT€HETUYECKask OCHOBAY, «3aKOH YUCTOTHI
rameT», «Jlurubpunnoe ckpemubanuey, «Llutomornueckre OCHOBBI TUTHOPUTHOTO
CKpemnBanus», «Menosy, «B3anmMoaencTBue ajuieNIbHbIX T€HOBY, «[ eHeThndeckue
KapThl PACTCHUH, )KUBOTHBIX W 4YeJIOBEKay», «['eHeTnka mnoja», «3aKOHOMEPHOCTH
HACJICIOBAHUsI, CLUEIUICHHOTO € TOJIoM», «KapHOTUIBI 4EIOBEKA U KUBOTHBIX),
«Buael m3menunBocTH», «MomudukanuonHas W3MEHYMBOCTHY, «HaciemoBanue
pesyc-baktopay, «I'eHeTuka rpymm KpoBw», « MyTarimoHHasi U3MEHUYHUBOCTHY.

O6opynoBanue: MoAeIU-aNIUIMKAIMU «MOHOTHOpUIHOE CKpEIIUBAHUEY,
«Henonnoe npomuHupoBaHue», «durnOpuaHoe ckpemuBanue», <«llepekpéct
XPOMOCOM», MEKPOCKOII ¥ MUKpoTpenapart «Jlpo3oduna» (HopMa, MmyTariuu GopMsI
KPBUTIbEB M OKPACKU Tela), Tepoapuii «['opox moCceBHOM.



JlabopaTtopHble U pakTHYecKue padoThbl:

JlabopaTtopHas pabota Ne 5. «M3yuenue pe3yabTaTOB MOHOTHOPUIHOTO U
JUTHOPUIHOTO CKPEIIUBaHUS Y IPO30(HIIbI HAa TOTOBBIX MUKPOTIPETapaTax.

JlabopaTtopHas pabota Ne 6. «M3yuenue MoanpuKalMOHHON N3MEHUNBOCTH,
MOCTPOCHHUE BapUALIMOHHOTO PsAZla U BAPUALMOHHON KPUBOW».

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

[Ipaktnueckass pabora Ne 2. «CocraBieHHME W aHAIU3 POJIOCIOBHBIX
YEJIOBEKa».

Tema 7. Cenekuusi oprann3MoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekiys Kak HayKa M IpOLECC. 3apOKICHUE CEIEKUUU U JOMECTHKALMA.
VYyenue H. Y. BaBusoBa o LieHTpax MpOUCXO0KACHUS 1 MHOT000pa3usl KyJIbTYPHBIX
pacteHuil. LIeHTpBI IpOMCXOKAEHUS TOMAlIHUX )KUBOTHBIX. COPT, IOPO/A, IITAMM.

CoBpeMeHHbIE METOBI CeJIeKIIMU. MaccOoBbI U HHANBUAYAIbHBINA OTOOPHI B
CEJICKLIMU PacTeHUM M KUBOTHBIX. OleHKa 3KcTepbepa. bBIM3KOpOICTBEHHOE
CKpeluBaHue — WHOpuauHr. Ywuctas auHus. CKpelMBaHUE YHMCTBIX JIMHUM.
I'ereposuc, wim ruOpuaHas cuina. HepoacTBeHHOE CKpelMBaHUE — ayTOPUAMHT.
Otnanénnas rudbpuansanys u e€ ycrnexu. IcKyCCTBEHHBINM MyTareHe3 1 NoJyuyeHue
HOJIMIIIIONI0B. JIOCTHMKEHUS CENEKINN PACTEHHM, d)KUBOTHBIX 1 MUKPOOPTaHU3MOB.
buorexHonorus kak oTpaciib MPOU3BOJACTBA. [ €HHAsI WMHXKEHEpHUs. DTarlbl
co3nanusa pekomOuHanTHoW JIHK wm Ttpancrenneix opranusmoB. Kierounas
uHxeHepus. Kinerounbsle KyiabTypbl. MUKPOKIOHAIBHOE Pa3MHOKEHHE PACTEHUU.
KioHnpoBaHue  BBICOKOIPOIYKTHUBHBIX  CEJIBCKOXO3SMCTBEHHBIX OpPraHU3MOB.

Okonoruyeckue W 3THYeckue  npodmempl. MO - reHernuecku
MOJIM(ULIUPOBAHHBIE OPTAHU3MBI.
JleMoHCTpanuu:

[Toptpetsr: H. Y. BaBunos, 1. B. Muuypum, I'. /1. Kapneuenko, M. @. l1BaHoB.
Tabmuubr U cxembl: kKapta «LIeHTpbI MPOUCXOXKIEHUS W MHOT00O0pa3us
KYJBTYPHBIX pacTeHuil», «Iloposbl JOMaIHUX KUBOTHBIX», «CopTa KyJIbTypHBIX
pactenuity, «Otnanénnas rudbpuauzanus», «Padoter akagemuka M. @. BaHoBay,
«Ilomunnounus», «OO0BEKTHI OuoTexHONOTHUNY, «KIeTouHbIe KYJIBTYpHl U
KJIOHHUpOBaHue», « KoHCTpynpoBaHue u nepeHoc reHoB, XpOMOCOM).

O6opynoBaHue: MYJISKH TJI0JIOB U KOPHETUIOA0B AUKUX (POPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUS».

JlaGopaTopHblie M MIpaKTHYECKHE PA0OTHI:

Okckypeusi «OCHOBHBIE METOABI W JOCTHUKEHUS CEJICKIIMU PACTCHUM WU
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIHIO, MJIEMEHHYIO bepmy,
COPTOUCHIBITATENILHBIN  y4acTOK, B TEIUIMYHOE XO3SIMCTBO, JIabOpaTOPHIO
arpOyHUBEPCUTETA WM HAYYHOTO [IEHTPA)».



11 KJIACC

Tema 1. DBo1IouOHHAs OHOJIOTHS.

[Ipennochulku BO3HUKHOBEHHUS SBOJIOIMOHHOW TEOpUU. ODBOJIIOIUOHHAS
Teopuss U €€ MecTo B OHMONOruu. BrnusHue 3BOIIOIMOHHON TEOpUU Ha pPa3BUTHE
OMOJIOTHH U APYTHUX HAYK.

CBuzerensctBa sBoMOIUU. [laieoHTONIOTHYECKHE: TOCIEI0BATENLHOCTh
MOSIBJICHUSI BUJIOB B MAJICOHTOJIOTMUECKOW JIETOMHCH, MEPEeXOJHbIe (HOPMBIL.
buoreorpaduyeckue: cxoacTBo u paznuune GayH u GIop MaTepUKOB U OCTPOBOB.

OMOpHONOrMUecKre: CXOACTBA W pasiuuus 3MOPHOHOB pa3HBIX BHUIOB
MMO3BOHOYHBIX. CpaBHUTEIBLHO-AHATOMUYECKHE: TOMOJIOTMYHBIE, AHAJIOTHYHBIE,
PYIMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUYECKUE: CXOJCTBO
MEXaHU3MOB HACJIEACTBEHHOCTH M OCHOBHBIX METAa0OJIMYECKHX MyTell Yy Bcex
OpraHU3MOB.

OomonnonHas teopus Y. JlapBuna. lIpeanochuikM  BO3HUKHOBEHUSA
JapBUHU3Ma. JIBMOKyIIME CHUJIbI SBOJIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXEHUE INPU OTPAHUYEHHOCTH PECYPCOB, HEONPEAECIEHHAS] M3MEHYHUBOCTD,
O0opb0a 3a CyIecTBOBaHHE, €CTECTBEHHBIN OTOOD).

Cunrernueckas teopus Bomonuu (CTI) u €€ OCHOBHBIE MOJIOKEHHUS.

MuxkpoaBostorus. [lomynsius kak eAMHUIA BUAA U SBOJIIOLUU.

JBrkymne cuiibl ((pakTopbl) 3BOJIOLMH BUAOB B Hpupojae. MyTallMOHHBIN
MPOIECC U KOMOMHATHBHAS U3MEHUYUBOCTb. [ oMy IsiiIMOHHbBIE BOHBI U Jpeli) TeHOB.
N3omsayst u murpanusi.

EctecTBeHHbII 0TOOp — HampaBistommi ¢aktop s3Bojouuu. Dopmbl
€CTEeCTBEHHOTO 0TOOpA.

[IpucnocoONIeHHOCTh OpPraHU3MOB Kak pe3yJbTaT 3Bojiouuu. [Ipumepsl
IPUCTIOCOOJICHNI Y OpraHu3MOB. ApoMopd 036l ¥ UIMOATANTAIIHH.

Bun wu BumooGpazoBanue. Kputepum Buma. OcHoBHBIE  (POpPMBI
BUJ1000pa3oBaHus: reorpaduueckoe, IK0JIOrHIECKOe.

MakposBosorusi. PopMbl  3BONIONUU:  (puiieTHYEecKas, JUBEPreHTHasd,
KOHBEpIreHTHasi, napasuienbHas. HeoOpaTuMocTh HBOTIOIUH.

[IpoucxoxaeHne OT HecleuuaaTu3upoBaHHbIX NpeakoB. [Iporpeccupyromas
crienraIn3anvs. ATanTUBHAS paidaLUs.

JdemoHcTpanmu:

[Toptpetst: K. JIunnen, XK. b. Jlamapk, Y. {apsun, B. O. KoBanesckuii, K. M.
bap, 3. I'ekkensb, ®. Mromiep, A. H. Ceeprios.

Tabnuibl u cxembl: «Pa3BuTne opraandeckoro Mupa Ha 3emiie», «3apoIbIiu
NO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOppOBI 32
cymecTBoBaHue», «EcrectBeHHbIN 0TOOpY», «MHOTOOOpa3ue COPTOB pPacTECHUI»,
«Mmuoroob6pasue opoJ JKUBOTHBIX», «Ilomynsum, «MyTtanmoHHas



M3MEHYUBOCTH», «ApoMopdoss», «anoamanranum», «OOmas aereHeparusy,
«/IBmkymme cwibl 3Bomonuny, «Kapra-cxema Mapmpyra myremectsus Y.
HNapsunay, «bopnsba 3a cymiecTBoBaHue», «I[IpucrocoOIeHHOCTh OpPraHu3MOBY,
«I"eorpaduueckoe BUI000pa30BaHuE», « IKOJIOTHIECKOE BU000PAa30BAHUE.

O6opynoBaHue: KOJUIEKIMS HACEKOMBIX C DPa3jIMYHBIMU TUIIAMH OKPACKH,
HaOOp IUIONOB U ceMsiH, Kosuiekiusi «[IpuMepsl 3alIUTHBIX MPUCTIOCOOJICHUN Y
KUBOTHBIX», MOJIeNIb «OCHOBHBIE HAIPABIICHUS BOJIOLUNY», 00OBEMHASI MOJECIIb
«CTpoeHue roJ0BHOTO MO3Tra MO3BOHOYHBIX ).

buoreorpaduyeckas kapra wmupa, Kowekuus «DopMbl CcoxpaHHOCTU
UCKOMAEMBIX JKMBOTHBIX M pacTeHWi», wmonaenb anmiukanus «llepekpéct
XpOMOCOM», BIIaXKHbIE Ipenaparsl «Pa3BuTHe HaCEKOMOTo», «Pa3BuTue IsArynkmy,
MuKpomnpenapar «/[pozoduna» (Hopma, MyTrauuu GOpMbI KPbUIBEB U OKPACKH TEJNA).

JlaGopaTopHblie H MPpaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHUAOB MO MOP(POIOrHUECKOMY
KPUTEPUIO».

JlabGopaTtopHas padota Ne 2. «Onucanue npucrmocoOJIEHHOCTH OPTaHu3Ma U ¢
OTHOCUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HnkHoOBeHHE U pa3BUTHE KU3HU HA 3eMue.

JloHay4yHBIE€ TIPENCTABICHHUS O 3apOXKICHMM >XU3HH. HayuyHbple Trunoressl
BO3HUKHOBEHHUS JKM3HM Ha 3emJjie: abuoreHe3 M NaHcnepMusi. XuUMUYecKas
3BOJIIOLIMA. AOHMOTEHHBIM CHUHTE3 OPraHMYEeCKHX BEIIECTB U3 HEOPraHUYECKUX.
DKCNEPUMEHTATBLHOE TTOATBEPKICHUE XUMUUYECKON IBOIOIMU. HavanbHbie 3Tansbl
ouonornyeckor spomonuu. I'nnoreza PHK-mupa. ®@opmupoBanne MeMOpaHHBIX
CTPYKTYP M BO3HHKHOBEHUE NPOTOKJIETKH. [lepBble KIETKM M HMX 3BOJIIOLUS.
@opMHPOBaHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

Paseutne xu3Hu Ha 3emie mo spaMm M nepuogam. Karapxein. Apxenckas u
npoTepo3oiickast dpel. Ilameosolickas 2pa u €€ TmepuoAbl: KEMOPHUICKHIM,
OpPIOBUKCKHUH, CUITYPUUCKUN, NIEBOHCKUN, KAMEHHOYTOJIbHBIN, IEPMCKUM.

Me3so30iickas 3pa 1 €€ epuoibl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaliHo3oiickas »3pa W €€ mnepuoApl: MNaJCOrC€HOBBIA, HEOTCHOBBIM,
AHTPOIIOT€HOBBIM.

XapakTepucTuKa KiIuMaTa M IeoJIOTMYeCKUX mnpoueccoB. OCHOBHBIE ATallbl
HBOJIIOLIMM PACTUTEIBLHOTO M >KUBOTHOTO Mupa. Apomopdo3bl y pacTeHUd u
XKUBOTHBIX. [1osIBIIEHME, paclBET M BBIMUPAHUE TPYII KUBBIX OPraHU3MOB.

Cucrema OpPraHMYECKOro MHUpa Kak oOTpaxeHue 3Bojouud. OCHOBHBIE
CUCTEMATUYECKHE TPYIIbl OPTraHU3MOB.

DBOJIIOLIMA YeNIOBEKa. AHTPOIIOJOTHS KaK HayKa. PazBuTue npeacraBiieHuil o
IIPOUCXOXKJICHUH 4YeJoBeKa. MeToasl H3ydeHHsl aHTpororenesa. (CxoxacrBa u
pa3Iuyms 4eJ0BeKa U )KUBOTHBIX. CHCTEMAaTHYECKOE MOJI0KEHNE YEIOBEKA.



JIBxymue cuibl (pakTopsl) anTpororeHe3a. HaciencrBeHHast U3MEHYHBOCTh
U ecTecTBEeHHbIH 0TOOp. OOIIEeCTBEHHbIH 00pa3 KU3HU, U3TOTOBIICHUE OPYIUM
TPY/Zla, MBILJIEHUE, PEYb.

OCHOBHBIE CTAIMM W BETBH 3BOJIFOIMU YEJIOBEKA: aBCTPAIONUTEKH, YeT0oBeK
yMenbi, YenmoBek mnpsaMoxomasuui, YenoBek HeaHACPTAIbCKUN, YenoBek
pasymHbiii. Haxogku HCKOMaeMbIX OCTAaTKOB, BpPEMsl CYIIECTBOBaHUS, 00JIaCTh
pacupocTpaHeHus, 00bEM TOJIOBHOIO MO3ra, 00pas3 KU3HU, OPYIUsL.

Uenoseueckre  packl. OCHOBHBIE  OOJBIIME  pachl:  €BPOICOUIHAS
(eBpasuiickasi),  HErpo-aBCTpajoWaHas  (dPKBAaTOpUaAiIbHAsl),  MOHTOJOUHAsS
(a3maTcko-aMepHKaHCKasg).  YepTbl  MPUCHOCOOJEHHOCTH  MpEeICTaBUTENEH
YEeJIOBEYECKUX pac K YCJIOBHUSAM CYIIECTBOBaHHUs. EIMHCTBO uUelOBEUECKUX pac.
Kputuka pacusma.

JlemoHCTpanuu:

[Toptpets: ®@. Pequ, JI. Ilactep, A. . Onapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmuubl u cxemsl: «Bo3uukHoBeHne ComHEYHOU cUCTEMBbI», «Pa3Butue
opraHuyeckoro Mupa», «PactutenbHas  kietkay, <« KUBOTHas  KJIETKay,
«IIpokapuoTnueckasi kiaetka», «COBpeMEHHas CHUCTEMa OPTraHUYECKOTO MHPAY,
«CpaBHEHHE aHATOMUYECKUX 4YEPT CTPOEHHUS 4YEJIOBEKa U YEJIOBEKOOOPa3HBIX
00e3bsin», «OCHOBHBIE MeCTa MaJCOHTOJOTMYECKUX  HAXOJOK  MPEIKOB
COBPEMEHHOTO 4eJoBeKa», «JlpeBHelmue moan», «JIpeBHue nmoan», «llepsbie
COBPEMEHHBIE JIIOIN», «HemoBeuecKrue paco».

O6opynoBanue:  Mmynsiku  «IIpoucxoxkaeHue — uemoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIAa, HEaHJepTasablla, KPOMAaHbOHIIA), CJICNKH WU
U300pKEHUS KaMEHHBIX OpYJIud TEepBOOBITHOTO 4YeOBeKa (KaMHHU-YOIIIEPHI,
pyomia, ckpebiia), TEOXpOHOJOTHMYecKas Tabnuia, Kouiekuus «DopMbl
COXPAHHOCTHU UCKOTIAEMbIX KUBOTHBIX M PACTCHUI.

JlaGopaTopHblie H MpaKTHYECKHE PAdOThI:

[Tpaktrueckast padota Ne 1. «M3y4yeHue MCKOMAEMbIX OCTATKOB PacTEHUU U
KUBOTHBIX B KOJIJICKIIUSIX).

DKcKypcust «IBOJIIOIUS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHBIN WM KpaeBeIueCKUil My3ei).

Tema 3. Opranu3msl 4 OKpYy:Kamoumas cpeaa.

DKoJIOTus KaK HayKa. 3aJaui U pa3feiabl SKOJOTUH. MeToabl HSKOJIOTUUECKUX
HCCIIEIOBAHMM. DKOJIOTMUYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUs OPTAaHU3MOB: BOJIHAS, HA3€MHO-BO3/YIIIHAs, MOYBEHHas,
BHYTPUOPTaHU3MEHHAsI.



Okonoruueckue ¢akropel. Krnaccuduxamus skonoruyeckux (HakTOpoB:
abnoTtuuyeckre, OWOTUYECKME W aHTPOINOreHHbIe. JIeHcTBHE HSKOJOTHYECKHUX
(akTOpOB Ha OPTaHU3MBI.

AOGuoTndeckue (HakTophl: CBET, TEMIIEpaTypa, BIaXHOCTb. DOTONEpUOAN3M.
[IpucnocoGneHusi OpraHU3MOB K  JICUCTBUIO  aOMOTHYECKMX  (PaKTOpOB.
buonornueckne puTMBl.

buotnueckue akropsl. Buabl OnoTHYECKUX B3aUMOICHCTBUN: KOHKYPEHIIUS,
XHUIIHUYECTBO, cuMOM03 u ero ¢opmel. Ilapasutusm, koomeparusi, MyTyaau3M,
KOMMEHCaNu3M (KBapTHUPAHCTBO, HAXJIECOHMYECTBO). AMEHCAINU3M, HEUTPATU3M.
3HaueHue OMOTHMYECKHX B3aUMOJCHCTBUI MAJi CYyIIECTBOBAHUS OpPraHU3MOB B
MPUPOJIHBIX COOOIIECTBAX.

DKOJIOTHYECKUE XapaKTepUCTUKH mnonysauud. OCHOBHBIE TOKa3aTenu
MONYJISIUUUA: YHUCIEHHOCTh, IUIOTHOCTb, POXAAEMOCTb, CMEPTHOCTb, MPUPOCT,
Murpanys. J[nHaMyka 4ucIeHHOCTH MOIMYJISILUU U €€ PEryIsius.

JlemoHCTpauuu:

[Toptpetsi: A. I'ymOonsar, K. @. Pynse, O. ['ekkenb.

Tabmuubl u cxemsl: kapta «l[Ipupoaneie 30HbI 3eMau», «Cpeapl oOUTaHUS
opranusMoBy», «®Doronepuoguzm», «llomymsauunm», «3aKOHOMEPHOCTH pOCTa
YUCJIIEHHOCTU NOMYJISAUUU UHDPY30puu-TyPenbkn», «lumesbie nenm.

JlaGopaTopHblie M NpaKTHYECKHEe PA0OThI:

JlabopaTtopHas pabota Ne 3. «Mopdosnorudeckue 0cCOOEHHOCTH PaCTEHUH U3
Pa3HbIX MECT OOUTAHUS».

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

[Tpaktrueckas pabora Ne 2. «IToacuér MIOTHOCTH MOMYJISIITUN pa3HBIX BUOB
pacTEHUIN.

Tema 4. CooOmecTBa U 3K0JI0rHYeCKHE CHCTEMBbI.

CooOmiectBO opranu3smMoB — OuoneHo3. CTpykTypbl OHOLIEHO3a: BUIOBa,
NpoCTpaHCTBEHHasA, Tpoduueckas (muimieBas). Buabl-momuHantel. CBsizu B
ouoreHose.

DKoJIOTMUeCKHEe CHUCTeMBbI (9Kocuctembl). llonstue 00 »sKocucreme u
ouoreorieHo3e. @DOYHKIUMOHAIbHBIE KOMIIOHEHTBI 3KOCHUCTEMBI: MPOIYLEHTHI,
KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BEUIECTB U MOTOK YHEPTUU B SKOCHUCTEME.
Tpoduueckue (umieBbie) ypoBHH dKocucTeMbl. [Iumiessie rienu u cetu. OCHOBHBIE
MOKa3aTelau HKOCHCTEMbI: OHoOMacca, MPOAYKIHS. DKOJOTHYECKHE NUPaMUIbL:
OPOAYKIMU, YHUCIEHHOCTH, Omomacchl. CBOHCTBa 3KOCHCTEM: YCTOWYHUBOCTb,
camoperyJsanus, pazsutue. CyKueccus.

[TpupoaHbie PKOCUCTEMBI. DKOCUCTEMBI O3EP U pEK. DKOCHCTEMA XBOMHOTO
WJIM IHPOKOJIMCTBEHHOTO JIECa.



AHTpPOTIOTEHHBIE ~ HKOCHUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCHCTEMBI.
buonoruyeckoe u X03s1iICTBEHHOE 3HAUEHHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopaszHooOpasue kak ¢akrtop ycroiumBocTH dKocucteM. CoxpaHeHUe
OMOJIOTUYECKOTO pa3HOOOpa3us Ha 3eMIle.

VYuenne B. U. Bepnaackoro o Ouocdepe. I'panuripl, coctaB U CTpyKTypa
ouocdepnl. JKuBoe BemecTBO U ero (GyHkiuu. OcoOeHHOCTH Ouocdepbl Kak
rJI00aNbHONM 3KOCHCTEMBI. J[MHaMHUYECKOE€ paBHOBECHME W OOpaTHas CBs3b B
ounocdepe.

KpyroBopoThI BelecTB 1 OMOTEOXMMHUYECKUE ITUKIIBI DJIEMEHTOB (yTiepo/a,
a30Ta). 30HAIBHOCTh Ouocdepsl. OCHOBHBIE OMOMBI CYIIIH.

UenoseuecTBo B Ouochepe 3emiin. AHTpONOreHHbIe U3MEHEHUs B buocdepe.
['o6anbHbIE SKOTOTUYECKUE TPOOIEMBI.

CocymiecTBoBaHMe MPUPO/ILI U YesoBeuecTBa. CoxpaHeHue 6Mopa3Ho0Opas3us
KaKk OCHOBa YCTOMYMBOCTH Ouochepbl. OCHOBa paIMOHAIBLHOTO YIPABJICHHUS
IPUPOAHBIMU PECYPCAMU U UX UCIOIb30BaHUE. JlOCTHKEHUs OMOJIOTUM U OXpaHa
MIPUPO/IBI.

JlemoHCTpauuu:

[Toptpetsl: A. JIx. Tencnu, B. H. Cykaués, B. U. Bepnaackuii.

Tabmuubl 1 cxembl: «llumieBsie nenu», «bUOIIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnbie coobmectBay, «llenn nuranus», «IKOJIOTUYECKAs MUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA IMUPOKOJIMCTBEHHOIO Jiecay, « IKOCUCTEMA
XBOWHOTO  Jieca», «buoneno3d Bomoéma», «ArpoueHo3», «lIpumepHbie
AHTPOIIOT€HHbBIE BO3AEHUCTBHUS HA IPUPOY», « BaxkHEeNUIIne UICTOYHUKY 3arpsA3HECHUS
BO3/lyXa M TPYHTOBBIX BOJ», «IlouBa — BakHEMIIast cocTaBJstonas ouochepob»,
«®DakTopel  nmerpamauuu  nouBy», «llapHukoBBIT  PdexT»,  «DakTOpHI
pPaIMOaKTUBHOIO 3arpsi3HeHus Ouocdepn», «OOmas cTpykrypa Ouocdepb»,
«PacnipocTpanenue Ku3HU B Ouochepe», «O30HOBBI dKpaH Ouocheps»,
«Kpyrosopot yrieposa B 6uochepe», «KpyroBopot azota B mpupoe».

O6opynoBanue: MoJeb-anIuiMKanus « TUnuyHbie OUOIEHO3bI», TepOapHii
«PacturenbHbIe cOOOIIECTBAY, KOJUICKINU «broreHnosy, «Bpeaurenu BaxHEHITNX
CEJLCKOXO3SIMCTBEHHBIX KYJIBTYpP», TepOapuu U KOJIJIEKIIUU PACTCHUHN U KUBOTHBIX,
MpUHAJJISKAIINE K Pa3HBIM SKOJIOTMUECKUM I'pyIinam oJiHoro Buaa, KpacHas kHura
Poccwuiickoit Deneparu, n300paxeHus1 OXpaHsIEMbIX BUIOB PACTCHUH 1 JKUBOTHBIX.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMbLI 11O
BMOJIOTMN HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBLIEI'O
OBPA30OBAHNMA

[Inanupyemble pe3yiabTaThl OMUPAIOTCS HA BeAyllHe LeJeBble YCTAHOBKH,
OTPAKAOIIME OCHOBHOW CYIIHOCTHBIM BKJIAJ M3y4aeMOM IIPOTPaMMbl B Pa3BUTHE
JUYHOCTH OOYYaroIIMXCs, UX CIOCOOHOCTEW C MCIOIb30BAaHHUEM OOOPYIOBAHUS
neHtpa «Touka pocTtay.

Cornmacio ®I'OC COO, ycranaBiauBarTCs TpeOOBaHUA K peE3yJibTaTam

OCBOGHHUSI  OOydYalOIIMMHUCSA TMPOrpaMM  CpelHero  odmero  oOpa3oBaHUS:
JUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATHI

B cTpykType IWYHOCTHBIX PE3YJABTATOB OCBOCHHS MNpeamera «buosorus»
BBIJICTICHBI CJICYIOIIUE COCTABIISIIONIME: OCO3HAHUE OOYYarOIIUMUCS POCCUUCKOU
FPaKIaHCKOM MJICHTUYHOCTH — FOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSTEIIbHOCTH
U CaMOONPEACIICHUIO, HaJlWyhe MOTHUBAIlMM K OOy4YCHHIO  OHWOJIOTHH,
I[eJICHAINIPABIICHHOE Pa3BUTHE BHYTPEHHMX YOEKIEHUM JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX I[EHHOCTEW M HUCTOPUYECKUX TPATUIUNA Pa3BUTHS OUOJOTHYECKOTO
3HaHUSA, TOTOBHOCTh M CIHOCOOHOCTH OOYYarOIIUXCS PYKOBOACTBOBATHCS B CBOEH
NESITeIBHOCTH IIEHHOCTHO-CMBICJIOBBIMU ~ YCTAaHOBKAMH, NPUCYIIUMH CHUCTEME
OMOJIOTHYECKOTO0  00pa30BaHMS, HAJIMYHE DSKOJOTHYSCKOTO0 IPAaBOCO3HAHUS,
CITIOCOOHOCTH CTaBUTD LIEJIU U CTPOUTH KU3HEHHBIE TIJIaHBI.

JIMYHOCTHBIE PE3YyNbTAThl OCBOCHHUS TpeaMeTa «bHOJIOrus» TOCTUTaroTCs B
€IUHCTBE Y4YeOHON ¥ BOCHUTATEIBLHOM JACSATEILHOCTH B COOTBETCTBUU C
TPAAUIIUOHHBIMU POCCUMCKUMU COIMOKYJIBTYPHBIMUA, UCTOPUYECKUMHU U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSIMH, TPHHSATHIMHA B OOIIECTBE MpaBUIaMU M HOpPMaMHU
MOBEICHUSI U CHOCOOCTBYIOT TMpolleccaM CaMOIO3HAHUS, CaMOBOCIUTAHUS U
CaMOpPa3BUTHUS, PA3BUTHUSI BHYTPEHHEN MO3UIMHU JINYHOCTH, MATPUOTU3MA, YBAKECHUS
K 3aKOHY M MPaBOMOPSAJIKY, YEJTOBEKY TPY/la U CTAPIIEMY IMOKOJCHUIO, B3AMMHOTO
yBaXXeHUsA, OEpeKHOTO0 OTHOIIEHUS K KYJbTYPHOMY HACIEAUI0 W TPAIUALIUASIM
MHOTOHAIMOHAIIBHOTO Hapoaa Poccuiickoin denepanuu, MpUpoae U OKPYKaroIIeh
cpene.

JInyHOCTHBIE PEe3yJIbTaThl OCBOCHUS YU4eOHOTO MpeiMeTa « BHoorush JOMKHBI
OTpakaTb TOTOBHOCTb M CIIOCOOHOCTh OOYyYaIONMIMXCA PYKOBOJCTBOBATHCSA
c(hOpPMHUPOBAHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHHX  YOCXKJCHUN, COOTBETCTBYIOIIMX
TPaAUIIMOHHBIM IIEHHOCTSM POCCHUHCKOTO OOIIECTBa, PacHIMpEeHUE KM3HEHHOTO



OTbITA U OMbITA JAEATEILHOCTA B MPOIIECCE peau3allid OCHOBHBIX HaIlPaBIICHUIM
BOCIIUTATEIBHOU IESITEIBHOCTH, B TOM YHCIIE B YACTH:
rPaXkJAAHCKOT0 BOCTIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIUK 00YYaIOIIEerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUIMCKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIMOHHBIX MPaB U 00A3aHHOCTEN, YBaKEHUE 3aKOHA
Y TIPaBOIOPSIKA;

TOTOBHOCThH K COBMECTHOM TBOPUYECKOM IEATEIbHOCTH MPHU CO3IaHUU YUEOHBIX
IPOEKTOB, pEIICeHUH Yy4eOHbIX UM TO3HABaTEIbHBIX 3aJa4, BBINOJHEHUU
OMOJIOTUYECKHUX DKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TIIO3HMIIMIO TI0 OTHONICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBIACHSTH €€;

YMEHUE YYUTHIBATh B CBOUX JCUCTBUSX HEOOXOJUMOCTH KOHCTPYKTHBHOIO
B3aMMOJICUCTBHUS JIIOJIEH C Pa3HBIMU YOEKICHUSMU, KyJIbTYPHBIMHU IIECHHOCTSAMH U
COLIMAJIbHBIM ITOJIOKEHUEM;

TOTOBHOCTh K COTPYAHHUYECTBY B IIPOIIECCE€ COBMECTHOTO BBIMOJHEHUS
y4eOHBIX, TO3HABATEIBHBIX W UCCIEAOBATEIbCKUX 3a7ad, YBaXXUTEIbHOTO
OTHOIIEHUSI K MHEHUIO OIIMOHEHTOB MpU OOCYXJICHHH CIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COCPIKAHUS;

TOTOBHOCTh K TYMaHUTApHON U BOJIOHTEPCKOM JIEATETLHOCTH;

2) NaTPHOTHYECKOT0 BOCTIHTAHMSI:

c(hOpMHUPOBAHHOCTH POCCUNUCKON TPAXKIAHCKON HICHTUYHOCTH, MAaTPUOTU3MA,
YBa)KEHHS K CBOEMY HapoJly, YyBCTBAa OTBETCTBEHHOCTH niepea PoauHoii, ropaoctu
3a CBOM KpaH, CBOXO PonuHy, CBOM f3BIK M KYJBTYpYy, IPOLUIOE W HACTOSIIEE
MHOTOHAIIMOHAJIBHOTO Hapoja Poccuu;

[IEHHOCTHOE OTHOILICHHUE K MPUPOJTHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXKEeHUSIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIIOCOOHOCTh OILICHUBATh BKJIaJl POCCUUCKUX YUYEHBIX B CTAaHOBJICHHE H
pa3BUTHE OWOJOTWMH, TOHUMAaHUS 3HA4YCHUs] OWOJOTMU B TO3HAHMHM 3aKOHOB
PUPOJIBI, B ’KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIIEeCTBA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIY)KeHHIO M 3ammute (OTeuecTBa,
OTBETCTBEHHOCTb 3a €T0 CyIb0Y;

3) IyXOBHO-HPaBCTBEHHOT0 BOCITATAHMA:

OCO3HaHUe JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHUSI, ITUYECKOTO TTOBECHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIE pelIeHUs,
OPUEHTUPYSCh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHME JTUYHOTO BKJIAJIa B IOCTPOCHHUE YCTOMUMUBOTO OYIYIIETO;



OTBETCTBEHHOE OTHOIIICHUE K CBOUM POJMTEIISIM, CO3/IAHNIO CEMbH HA OCHOBE
OCO3HAaHHOTO TPHUHATUS LIEHHOCTEH CEMEMHOW JKU3HU B COOTBETCTBHM C
TpaauuusiMu HapoaoB Poccuu;

4) 3CTeTHYECKOT0 BOCIIMTAHUS

ACTETUYECKOE OTHOIIEHHE K MHUpPY, BKJIIOYAs 3CTETUKY ObITa, HAy4YHOTO M
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIICHUH;

MOHUMAaHUE SMOIMOHAIBHOTO BO3JICUCTBUS JKMBOU MIPUPOILI U €€ 1IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHHUIO B PAa3HBIX BHJIaX HCKYCCTBA, CTPEMIICHUC
IPOSIBIISITH KAUECTBA TBOPUYECKOM JIMYHOCTH;

5) ¢usuueckoro BocnmuTranusi, GOpPMUPOBAHHUA KYJIbTYPbI 310POBbSI U
IMOIMOHAIBHOTO 0J1ArONOJTyYHs:

MOHMMAHUE U pealii3alys 3I0pOBOro U 6€30macHoro oopasa *Ku3Hu (310pOBOE
MATaHue, COOTIOICHIE TUTHCHHYECKIX TPABIIT M HOPM, COATAaHCUPOBAHHBIN PEKUM
3aHATUI W OTAbIXa, peryjsipHas (Qu3nyeckas aKTUBHOCTb), OEpexHOro,
OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (pU3MYEeCKOMYy U
ICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHUE IIEHHOCTH TIPAaBWJI WHAWBUAYAJIbHOTO ¥  KOJUICKTUBHOTO
0€30macHOTO MOBEACHHS B CUTYAIIUSX, YTPOKAIOIINX 3TOPOBBIO M KU3HU JIFO/ICH;

OCO3HAHHME MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS
AJIKOTOJIs, HAPKOTUKOB, KYpEHUS);

6) TPy/10BOT0 BOCIIMTAHMSI:

TOTOBHOCTh K TpPYAY, OCO3HAaHUE IIEHHOCTH MAaCTEpCTBa, TPYAOTIOOHE;

TOTOBHOCTh K AKTUBHOM JEATEIBHOCTH TEXHOJIOTMYECKOW WU COLUAIBHOU
HaIPaBJICHHOCTH, CITOCOOHOCTh MHHUIIMHUPOBATH, MJIAHUPOBATh U CAMOCTOSTEIHLHO
BBITIOJIHATH TAKYIO JIEATEIbHOCTD;

MHTEpEC K Pa3IMuHbIM cdepam npodhecCHOHATBHONU JeSATEeIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBIOOP Oyaymield npodeccud W peaTu30BHIBATH
cOoOCTBEHHBIC KU3HCHHBIC TITAHBI;

TOTOBHOCTh W CIOCOOHOCTh K OOpa30BaHUIO W CamMoOOpa3OBaHUIO Ha
MPOTSHKEHUU BCEU KU3HU,

7) 3K0JIOTHYECKOT0 BOCIIMTAHHUS:

HKOJIOTHYECKH T11eJIeCO00pa3HOe OTHOIICHHUE K MPUPO/IE KaK MCTOYHUKY KU3HU
Ha 3emiie, OCHOBE €€ CyIIECTBOBaHNS;

MOBBIIICHUE YPOBHS OKOJOTUYECKOW KyJNbTYphl: TMPUOOpPETEHUE OIbITa
TUTAHUPOBAHUS TIOCTYIIKOB W OIGHKH WX BO3MOXKHBIX ITOCJICICTBUM IS
OKPYKarOIIEU CPEBI;

OCO3HaHHUE TJIO00ATBHOTO XapakTepa JKOJOTHYECKUX MPoOJieM M MyTed uX
pEIICHNUS;



CIOCOOHOCTH UCIOIB30BATh MPUOOPETaeMble TPU U3yUECHUU OUOJIOTUH 3HAHUS
U yMEHHUS TP  PEIIeHHH MpoOJieM, CBS3aHHBIX C  PAIlMOHAJIBHBIM
OPUPOAOIIOIb30BaHUEM  (COONIIOZICHHE  TPaBWJI  MOBENCHHUS B MPUPOJIE,
HaIlPaBIICHHBIX HA COXPAaHEHUWE PABHOBECHUSA B DKOCHUCTEMAaX, OXpaHy BHUIIOB,
sKOCHCTeM, Orocdeps);

AKTUBHOE HENPUATUE AEHUCTBUM, IPUHOCAILUX BPE OKPYXKAIOLIEH PUPOTHON
cpene, yMeHHe MPOrHO3MPOBATh HEOIAroNpHUsATHBIE SKOJOTUYECKUE IMOCIIEICTBUS
NpEANPUHUMAEMBIX JEHCTBUI U IPEAOTBPAILATH HUX;

HaJIMYue Pa3BUTOrO 3KOJOTMYECKOTO MBIIUIEHUS, YKOJOTUYECKON KYJIbTYPHI,
OmbITa NEATEIIbHOCTH AKOJIOTHYECKOMN HaIIPaBIICHHOCTH, YMEHUS
PYKOBOJACTBOBAaTbCSI UMH B MO3HABATEIIbHOM, KOMMYHUKATUBHON U COLMAIBHOUN
MPAKTHUKE, TOTOBHOCTH K YYACTHIO B MMPAKTUYECKON JESITEIbHOCTH SKOJOTHYECKOU
HaIPaBJIEHHOCTH;

8) meHHOCTH HAYYHOTO TO3HAHMSI:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHSA HAyKW U OOLIECTBEHHOM MPAaKTHKH, OCHOBAHHOI'O Ha JHAJIOTE
KYJIBTYp, CHOCOOCTBYIOILETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUPE;

COBEPILIECHCTBOBAHNUE S3BIKOBOW M YMTATEIbCKOM KYJBTYpbl KaK CpeICcTBa
B3aMMOJICHCTBHS MEXTY JIFOJABMU U MIO3HAHUS MUDA,

NOHMMaHUE crneuu@uKky OHONOTMM KakK HayKH, OCO3HaHUS €€ poju B
(OpMHpPOBAaHMN PALMOHATBHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
MPEACTABICHUS] 00 OKpPYXKAIOIIEM MHUpPE KaK O €IUHCTBE MPUPOJbI, YEIOBEKA U
oOuiecTBa, B IO3HAHUU MPHUPOJHBIX 3aKOHOMEPHOCTEH M pEeUIeHHH MpodieM
COXpaHEHUs NPUPOJHOTO PABHOBECHS;

yOEXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTMH JUIsl COBPEMEHHON LMBUIN3ALUU:
oOecrieyeHrss HOBOTO YPOBHSI Pa3BUTHsSI MEIULMHBI, CO3/IaHHUE TMEPCIEKTUBHBIX
OMOTEXHOJIOTHM, CHOCOOHBIX pElIaThb PECypCHble MpPOOJIEMbl  pPa3BUTHUSA
YeJI0BEYECTBA, IOUCKA MyTeH BBIXOAA U3 II00AIBHBIX SKOJIOTMYECKUX MPOOJIeM U
o0ecrieueHus  Mepexoja K  yCTOMYMBOMY — pPa3BUTHIO,  PallMOHAIBLHOMY
MCIIOJIb30BAHUIO MPUPOJIHBIX PECYpPCOB M (OPMHPOBAHUIO HOBBIX CTAHIAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TIOJYYEHUM OMOJOTMUECKUX 3HAHUW B LEJAX
MTOBBIIIEHUS OOIIEH KYJIbTYPhI, €CTECTBEHHO-HAYYHOW TPAaMOTHOCTHU, KaK COCTAaBHOM
4acT (PYHKIIMOHATBHOW TPAMOTHOCTH OOydaromuxcs, G(OpMHPYEeMONl mpu
U3Yy4eHUH OUOJIOTUH;

MOHMMAaHUE CYIIHOCTH METOJIOB MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH WHCIIOJIb30BaTh TMOJy4yaeMmble 3HaHWsS MJI1 aHaiu3a u
OOBSICHEHUSI SIBICHUI OKPY)KAIOIIET0 MHpa U MPOUCXOIAUINX B HEM M3MEHEHU,



yMEHHE JeflaTh OOOCHOBAHHBIE 3aKIIOUYEHHUS Ha OCHOBE HAay4dHbIX (AaKTOB U
UMEIOIIUXCS JAHHBIX C LIEJIbIO ITOIYYEHHUs TOCTOBEPHBIX BBIBOOB;

CIIOCOOHOCTh CaMOCTOSTENBHO HCIIOJIb30BaTh OMOJIOIMYECKHE 3HAHMS s
penieHus NpoOJIeM B peajbHbIX KU3HEHHBIX CUTYaLHAX;

OCO3HAaHHUE LIEHHOCTH HAYYHOHM JEATEIBbHOCTH, I'OTOBHOCTH OCYILECTBIIATH
IIPOCKTHYIO U UCCIIEN0BATENBCKYIO NEATEIbHOCTD MHANBUAYAIBHO U B IPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTh K  HENpPEpPbIBHOMY  OOpa3oBaHUIO U
caM000pa3oBaHuI0, K AaKTUBHOMY IOJyYEHHUIO HOBBIX 3HAHUM MO OMOJOTHH B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTIMHU.

METAIIPE/IMETHBIE PE3YJIbTATBI

MertanpenMeTHble pe3ybTaThl OCBOCHHS ydyeOHOro mpenmera «buomorus»
BKJIIOYAIOT: 3HAYMMbIe i (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOIIMXCSA
MEXIUCITUTUTHHAPHBIE (MEXTIPEIMETHBIC) OOIICHAYYHBIC MMOHSATHS, OTPa’KAIOIINE
IIEJIOCTHOCTh HAyYHOHW KapTUHBI MHpa U CHEMUGUKY METOAOB ITO3HAHWS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHUs, SIBIIEHUE, MPOIlecC,
CUCTEMa, Hay4YHbIN (haKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHUS,
uccleioBaHue, HabJtoIeHne, U3MEPEHUE, SKCTIEPUMEHT U IPYTUX ), YHUBEPCAIbHbIC
yaeOHbIe JelicTBHs (TIO3HABATEIbHBIC, KOMMYHUKATHBHBIC, PETYJIATHBHBIC),
obecnieunBaroniye GopMupoBaHue GyHKIIMOHAIBHOW IPaMOTHOCTU U COLIMAIBHOM
KOMITETEHIIMA  OOYYAIOMIMXCS, CIHOCOOHOCTh OOYyYarolmuxcsi  HCIOJIb30BaTh
OCBOCHHBIC MEXKIMCIUILTNHAPHBIC, MUPOBO33PEHUECKIE 3HAHUS U YHUBEPCAIbHBIC
y4eOHbI€ ICMCTBUS B TO3HABATENBHON U COLIMAIIBHON MTPAKTHUKE.

MeTtanpeaMeTHBIC PE3yJIbTaThl OCBOCHHUS IIPOTPAMMBI CpPEAHETO O0OIIero
00pa3oBaHuUsl TOHKHBI OTPAXKATh:

OBaaneHue YHHBEPCAJIbHBIMH yueOHBIMU MO3HABATEJIbLHBIMH
AEUCTBUSIMM:
0a3oBble JJOrHYecKHe JAeiicTBUS:

CaMOCTOATENLHO  (OPMYJIMPOBATh W aKTyalIM3upoBaTh  MpoOsemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TMPU OCBOCHHHM 3HAHWK TPUEMBI JIOTUYSCKOTO MBIIIICHUS
(amanm3a, cuHTE3a, CpaBHEHUS, KiIacCudHUKaImK, 0000IIEHNS ), pACKPHIBATh CMBICIT
OMOJIOTUYECKUX TIOHATHH (BBIACIATh WX XapaKTEepHbIC MPHU3HAKH, YCTAaHABIMBATH
CBSI3U C IPYTUMH MTOHSATHSMH );

OTIPENENSITh 1ENU JEeATeTLHOCTH, 3ajaBas TapaMmMeTpbl U KPUTEPUH UX
TOCTHKECHHUSI, COOTHOCUTD PE3YJIBTATHI ACATCIBHOCTH C TIOCTABICHHBIMHU LICIISIMU;

UCI0JIb30BaTh OMOJIOTUYECKUE MOHATHUS IS OObsICHEHUS (DAKTOB U SIBJICHUI
YKABOU IIPUPOJBI,



CTPOUTbH JIOTMYECKHE pPaCCyKIeHUs (MHIYKTUBHbBIC, JEAYKTUBHBIE, IIO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEUMsS] B paccMaTpUBAEMBIX
ABJICHUSAX, (POPMYIMPOBATH BHIBOJbI U 3aKJIIOUCHUS;

IIPUMEHATH CXEMHO-MOJIEIIBHBIE CPEACTBA JUIS PEACTABICHUS CYLIECTBEHHBIX
CBA3€M M OTHOLIEHWM B U3y4aeMbIX OHOJIOIMUECKHX OOBEKTax, a TaKke
MIPOTUBOPEYMII PA3HOrO POJA, BBISBICHHBIX B Pa3IMYHBIX HH(POPMALMOHHBIX
MCTOYHUKAX;

pa3pabarbiBaTh IUIAH pELIEHUsS NPOOJEMbl C YYETOM aHAIN3a UMEIOIIUXCS
MaTepUAJIbHBIX 1 HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTUBBI B JACATEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB
LEJISIM, OLIEHUBATh PUCKH TIOCIIEACTBUMN ACATEIBHOCTH;

KOOPJIMHUPOBATH U BBIMOIHATH pa0OTY B YCIOBHSIX PEAIBHOTO, BUPTYAIbHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJEHCTBHUS;

pa3BUBATh KPEaTUBHOE MBIIICHUE MIPU PEILIEHUN )KU3HEHHBIX TPOOIIEM.

0a30Bble UCCIeA0BATEIbCKUE AeliCTBUSA:

BJIAJ€Th HaBbIKAMH y4€OHO-MCCIIEIOBATEIBCKON U MPOEKTHOM EATEIbHOCTH,
HaBBIKAMM  pa3pelieHusi 1Opo0sieM, CIHOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOSTEIIbHOMY MOUCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB ITO3HAHNS;

MCII0JIb30BAaTh PA3JINYHBIE BUJIBI JEATEIBHOCTH 10 TIOJYYEHUIO HOBOTO 3HAHMS,
€ro MHTEpIpeTaluu, NpeoOpa30BaHUI0 U MPUMEHEHHIO B yUYE€OHBIX CUTYallMsX, B
TOM YHCIIE IPU CO3/IaHUU YUYE€OHBIX U COI[UATBHBIX IPOEKTOB;

(GbopMHpOBaTh HAYYHBIA TUI MBIILJIEHUS, BIaJAeTh HAYYHON TEPMHHOJIOTHEH,
KJIFOUEBBIMU MTOHATUSAMU U METOJIAMH;

CTaBUTh W (OpPMYIUPOBaTh COOCTBEHHBIC 3a7ayll B 0O0pa3oBaTEIbLHOM
NEeATENbHOCTU U KU3HEHHBIX CUTYalUsX;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIIBUTaTh TMIIOTE3Y €€ PEIICHUS], HAXOAUTh apPIYMEHTHI JUIsl JOKa3aTeIbCTBA CBOMX
YTBEPKJICHNM, 33]1aBaTh ITAPAMETPhI U KPUTEPUU PEILECHUS;

aHAIM3UPOBaTh IIOJIyYEHHBIE B XOJE PEIICHHUsS 3aJayd  pPe3yJIbTarhl,
KPUTHUYECKU OIIEHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATh U3BMEHEHHE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLICHKY HOBBIM CUTYallUsSM, OLIEHUBAThH IPUOOPETEHHBIH OTIBIT;

OCYILECTBIISATh LI€JICHANPABICHHBINA MOUCK MEPEHOCa CPEJCTB U CIOCOO0B
NercTBUS B MPO(ECCUOHAIBHYIO CPEY;

YMETh MEPEHOCUTH 3HAHUS B MO3HABATEIbHYIO U MPAKTUYECKYIO 00JacTH
KU3HEJECATEILHOCTH;

YMETb MHTETPUPOBATh 3HAHUSI U3 Pa3HBIX MTPEIMETHBIX 00JIaCTei;



BBIIBUTATh HOBBIE HJIEW, MpeUiaraTh OPUTMHANbHBIE MOIXOAbI M PEIICHHUS,
CTaBUTb MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE AIbTEPHATUBHBIE PEIICHUSI.

3) pa6ora ¢ undopmaunueii:

OpPUEHTUPOBATHCS B PA3IUYHBIX UCTOYHHKAX UH(OpMAIUU (TEKCTe yueOHOTO
nocoOusi, HAY4YHO-TIOMYJIAPHOM JUTEparype, OHOJIOTMYECKUX CJIOBApSAX U
CIPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3zax MaHHbIX, B MHTepHeTe), aHaIu3upoBaTh
MH(GOPMALIMIO PA3IUYHBIX BUIOB U (GOPM MPEACTABICHUS, KPUTUUECKH OIICHUBATD
e€ JI0CTOBEPHOCTh U HEIIPOTUBOPEUNBOCTH;

GbopMyIMpOBaTh 3aNPOCHl U MPUMEHATh PA3JIUYHbIE METOJIbI MPU TOUCKE U
oTbope Ouosiorudueckoi mHpoOpMalu, HEOOXOAUMOM JIJIsi BBITIOJTHEHUST y4eOHBIX
3a1ad4;

npuoOpeTaTh OMBIT HWCIOJIB30BaHUA HWH(OPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHiA, COBEPIICHCTBOBATh KyJIbTYypy aKTUBHOTO HCIOJIb30BAHUS PA3TUIHBIX
MIOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpPATh  ONTUMalbHYIO  (OpMYy  TNpPEACTABICHUS
Ounosornyeckoi nHGopMalKu (CXemsl, TpauKH, TuarpaMMbl, TaOJIULbI, PUCYHKH U
Apyroe);

UCIIOJIb30BaTh HAy4yHBIM S3BIK B KauyecTBE CpEACTBA Hpu padboTe cC
Ouonornueckod uMHGMOpMaLMen: NPUMEHATh XUMUYECKHE, (U3NYECKUE U
MaTeMaTUYeCKUe 3HAaKU U CUMBOJIBI, (popmysbl, abOpeBHaTypy, HOMEHKIATYpY,
UCIIONIb30BaTh M NPEOOpa3oBbIBaTh  3HAKOBO-CHMBOJIMYECKHE  CPEACTBA
HaTJISTHOCTH;

BJIAJCTh  HAaBBIKAMHM  paclo3HaBaHUSA W  3alUThl  WH(OpMaIuwy,
UHGOPMAITMOHHON O€30MTaCHOCTH JIMYHOCTH.

OByaieHUe YHUBEPCAIbHBIMA KOMMYHUKATHBHBIMU /IE/iCTBUSIMH:
o0uenue:

OCYIIECTBISTH KOMMYHHUKAIIMH BO BCeX cepax KU3HH, aKTUBHO y4aCTBOBATh
B JIMAJOre WM JUCKYCCHM MO CYILIECTBY 0OCYyKJaeMoil TeMbl (YMEHHUE 3a/1aBaThb
BOMPOCHI, BBICKA3bIBaTh CYXICHHSI OTHOCHUTEIHHO BBINIOJHEHUS IpeaaraeMoi
3aJla4yM, YYUTHIBATh MHTEPECHl W COTJIACOBAHHOCTH MO3MIIMHA JAPYTUX YYaCTHHUKOB
JManora Wil JUCKYCCUN);

pacro3HaBaTh HeBepOaJbHbIE CpeACTBAa OOLICHHs, MOHMMAaTh 3HAYCHHUE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHHS KOH(MDIMKTHBIX CHUTYalUH,
YMETh CMATYaTh KOH(MIUKTHI U BECTU TIEPETOBOPHI;

BJIQJIETh PA3IUYHBIMHU CIOCOOaMU OOINEHUS W B3aUMOJICHCTBUS, MMOHMMATH
HaMEpPEHUs IPYTUX JIIOJICH, MPOSIBIATh YBAKUTEIHHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOU opMe HopMyTupoBaTh CBOM BO3PAKCHHUS,

pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOI TOYKY 3PEHHS C HCIOJIb30BaHHEM
SI3BIKOBBIX CPEJICTB.



COBMECTHAS 1eATeJIbHOCTD:

MOHMMATh M MCIOJIb30BAaTh MPEUMYIIECTBA KOMaHIHON M WHAWBUIYATHLHON
PpaboTHI MPH PEIICHUH OHOJIOTHYECKON TpoOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh
PUMEHEHUS TPYNIOBBIX (DOPM B3aUMOJICHCTBUS MPU PEIICHUH YUeOHOMN 3a/1auu;

BBIOMpPATh TEMAaTHUKy M METOJAbl COBMECTHBIX JAEUCTBUI C y4€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEHN KaKJIOTO YJI€HA KOJUIEKTHBA;

NPUHUMATh €M  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh ACHUCTBUA MO €€ NOCTHKEHHIO: COCTABIISITh IUIAH JIEVUCTBHM,
pacupenensiaTb pojaud ¢ Y4€TOM MHEHHMM YYaCTHMKOB, OOCYXIaTh pe3yJbTaThl
COBMECTHOM paboThI;

OIICHUBATh KAYECTBO CBOETO BKJIAJA U KaXKJIOT0 yYaCTHUKA KOMaH/bI B OOIIUI
pe3yJabTar Mo pa3pab0TaHHBIM KPUTEPUSIM;

npejJiaraTh HOBBIE IIPOEKTHI, OILEHUBAaTh UJEHU C TO3UIMHA HOBH3HHI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBJISITh MO3UTUBHOE CTPATETMYECKOE TIOBEJCHHE B Pa3JIMYHBIX
CUTYyaIUsX, IPOSIBISATh TBOPUECTBO U BOOOpakeHUE, ObITh HHUIIUATUBHBIM.

OBJiaieHNe YHUBEPCAJIbHBIMHU PEeryJSSTUBHBIMU 1eiCTBUSIMU:
CaMOOPraHM3ALMA:

MCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS VIS BBISIBJICHUS MMPOOJIEM U UX PEIICHUS
B KU3HEHHBIX U YUYCOHBIX CUTYaIIUSX;

BBHIOMpAaTh Ha OCHOBE OHOJIOTMUECKMX 3HAHWUN IIEJIEBbIE M CMBICIOBbBIC
YCTAHOBKM B CBOMX JCHCTBUSIX M TMOCTYIMKAaX MO OTHOILICHUIO K >KUBOU MPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO0 OKPYKAOIINX;

CaMOCTOSITETIbHO OCYHIECTBIIATh MMO3HABATENIbHYIO NESTEIbHOCTD, BBISBIATH
po0IeMBbl, CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIE 3aJja4ll B 00Pa30BaTEIHHON
NEATEIbHOCTU U )KU3HCHHBIX CUTYaIUsX;

CaMOCTOATENbHO COCTABJIATH IJIaH PEUIEHUS MPOOJIEMBI C YYETOM UMEIOIIHUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTECHUH;

JaBaTh OLICHKY HOBBIM CUTYaIUsIM;

pacupsATh paMKd y4eOHOIo MpeaMeTa Ha OCHOBE JMYHBIX MPEANOYTCHUI;

JienaTh OCO3HAHHBINA BBIOOP, apIyMEHTHPOBATH €70, OpaTh OTBETCTBEHHOCTH 32
penieHue;

OLICHUBATh IPUOOPETEHHBIN OIBIT;

Croco0CTBOBaTh (OPMHUPOBAHUIO W TIPOSBIICHUIO IMUPOKOW JPYIAUIUU B
pPa3HBIX 00JIACTSIX 3HAHWM, TOCTOSHHO TIOBBINIATH CBOM OOpa30BaTEIbHBIN U
KYJIbTYPHBIN YPOBEHb.

CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTUBBI B JEATEIbHOCTD,

OLICHHBATh COOTBETCTBHUE PE3YJIbTATOB LEISIM;



BJIQJeTh  HAaBbIKAMU  [IO3HABAaTEJIbHOM  peQuieKCMM Kak  OCO3HAHMS
COBEPIIAEMBIX JEUCTBUM M MBICIUTENBHBIX IIPOLIECCOB, HX PE3YyJbTAaTOB U
OCHOBaHUH, UCIOJIb30BaTh MPUEMBI peIEKCUHN Ui OLEHKHU CHUTyalluH, BbIOOpa
BEPHOT'O PELIECHUS;

YMETb OLEHUBATH PUCKHM W CBOEBPEMEHHO INPHUHHUMATH PEIICHHA MO HX
CHW>KCHHIO;

IIPUHAMATh MOTHBBI M apryMEHTBl JPYTMX @PU aHaJIu3€ pe3yJbTaToB
NEATENBHOCTH;

NpuHATHE ce0st U APYTrUX:

IPUHUMATH ce0s1, IOHMMAasi CBOM HEJOCTATKU U JOCTOMHCTBA;

IIPUHUMATh MOTHMBBI M apryMEHTHl JPYTHX [P aHAIW3€ pPE3yJIbTaTOB
NEATENBHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO JPYTUX HA OLINOKHY;

pa3BUBaTh CHOCOOHOCTH MOHUMATh MUP C MO3ULUH APYTOT0 YEIOBEKA.

HHPEAMETHBIE PE3YJIbTATDBI

[TpenmeTrHble pe3ynbTaThl OocBoeHUs mporpamMmbl COO mno Ouonoruu Ha
0a30BOM ypOBHE BKJIIOUAIOT creruduueckue s yueoHoro npeamera «buomorus»
Hay4yHbI€ 3HAaHUS, YMEHHUS U CHOCOObI IEUCTBUN MO OCBOCHUIO, HHTEPIIPETALIMU U
peoOpa30BaHUIO 3HAHUM, BUIBI ACSITEIBHOCTU IO MOJIYYEHUIO HOBOIO 3HAHUS U
MIPUMEHEHUIO 3HAHUWA B Pa3IMYHBIX YYEOHBIX CUTYalMsIX, a TAKXKE B pPealbHBIX
KU3HEHHBIX CUTYallUsX, CBS3aHHBIX c Ouosoruei. B mporpamme mnpenmMerHbie
pe3yJIbTaThl MIPEICTaBICHBI IO roJaM 00yUYeHUS.

[TpenmeTHble pe3yabTaThl OCBOEHUs yueOHoro mpeamera «buonorus» ¢ 10
Kjlacce NOJKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTUU B CUCTEME HAy4HOTO
3HaHUS €CTECTBEHHBIX HAYK, B (POPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOI
KapTHHBI MUpa U HAYYHOTO MUPOBO33pPEHUS, O BKJIA/1€ POCCUMCKUX U 3apyOeKHBIX
Y4EHBIX-OMOJIOTOB B Pa3BUTUE OUOJIOTHH, (DYHKIIMOHAIBHON TPaMOTHOCTH Y€JIOBEKa
JUTSL peLIEeHUs AKU3HEHHBIX 3a/1a4;

YMEHUE PACKPBIBATH COJEpKAHUE OUOJIOTMYECKUX TEPMUHOB WU TMOHSITHM:
KHU3Hb, KJIIETKA, OPraHu3M, MeTa00JIn3M (0OMEH BEILECTB U MPEBpAlleHNEe SHEPTUN),
roMeocTa3 (camoperyisuusi), YypOBHEBas OpraHU3alMs O KUBBIX  CHCTEM,
CaMOBOCHPOU3BEACHHE (PEPOLYKIIHS ), HACIEACTBEHHOCTh, I3MEHUYNBOCTh, POCT U
pa3BUTHUE;

yMEHHME H3/araTb OWOJIOTMYECKHE TEOpUH (KJIETOYHAas, XpOMOCOMHas,
MyTallMOHHAs, IEHTpaJbHasg JOTMa MOJEKYJIsIpHONH Ouosnoruu), 3akoHsl (I
Mennens, T. Moprana, H. U. BaBunoBa) u yuenus (0 1eHTpax MHOTOOOpa3usi u



IIPOUCXO0XKIEHUS KyIbTypHbIX pacTenuil H. 1. BaBuioBa), onpenensiTe rpaHuLIbl KX
IPUMEHUMOCTH K KMBBIM CHCTEMAM,;

YMEHUE BJIAJIETh METOJIAMH HAyYHOT'O MO3HAHUS B OMOJIOTMH: HAOIIOAEHUE U
ONKCAHUE JKUBBIX CHCTEM, IPOLIECCOB W SIBJICHWUM, OpPraHHU3alus W MPOBEICHUE
OMOJIOTUYECKOTO AKCIIEPUMEHTA, BBIIBH)KEHHE TUTIOTE3bI, BBISIBIIEHUE 3aBUCUMOCTH
MEXAY HCCIEAYEeMbIMU BeJIMYMHAMHU, OOBSCHEHHUE IMOIYUYEHHBIX PE3YJIbTATOB,
UCIOJIb30BaHHBIX HAYYHBIX MOHATUHN, TEOPUNA U 3aKOHOB, YMEHHE JIEIaTh BHIBOBI HA
OCHOBAaHHH MOJYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIIECIATH CYIIECTBEHHBIE NMPHU3HAKH BUPYCOB, KJIETOK IPOKAPUOT U
AYKapuoT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOCHHOCTH
IPOLIECCOB: OOMEHa BEIECTB M IMpEBpAlICHUS] SHEPTUU B KJEeTke, (poTocuHTE3a,
IJJACTUYECKOTO W 3HEPreTHYecKoro oOMeHa, XEMOCHHTEe3a, MHUTO03a, Meio3a,
OIUIOAOTBOPEHUS, PA3MHOXKEHUS, WHIUBUIYAIBHOIO pa3BUTUS  OpraHu3Ma
(oHTOTCEHE3);

YMEHHE NPUMEHSAThH IMOJIyYEHHbIE 3HAHUS U1 OOBSICHEHUS OUOJIOTMYECKUX
IIPOLIECCOB U SIBJICHUH, JUIS MPUHATHUS NPAKTUYECKUX PEIICHUI B IOBCEIHEBHON
KU3HH C LeJbl0 o0ecreyeHus: Oe30MacHOCTU CBOErO 3/0POBbS U 3]I0POBbS
OKPYKAIOIUX JIIOJIEH, COOJIIOICHHSI HOPM IT'PaMOTHOTO MOBEAEHUS B OKPY KaIOIIEH
OPUPOJIHOM cpene, MOHMMaHUE HEOOXOJWMOCTH HCIOJIb30BAHUS JOCTHKEHUN
COBPEMEHHOU Ouonorun OMOTEXHOJIOTMA Uil  PalMOHAIBHOTO
IPUPOIOTIOIB30BAHUS;

YMEHUE pellaTh »JIIEMEHTAPHbIE TIE€HETUYECKHE 3a/layd Ha MOHO- H
IUTHOPUIHOE CKpEUIMBAaHUE, CIEIUICHHOE HACleI0BaHUE, COCTaBIIATH CXEMBI
MOHOTMOPH/IHOTO CKPEIIMBAHUS ISl MPEICKa3aHMsl HaclIeJOBaHUS NPU3HAKOB Y
OpPraHHU3MOB;

YMEHUE BBINOJHATH JIA0OPATOPHBIE M MPAKTHYECKHE padoThl, COOII0IATH
MpaBuJia Mpy padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE KPUTHYECKHM OLEHUBATh W HMHTEPIPETUPOBATH HWH(MOPMAIUIO
OMOJIOTMYECKOTO  COAEpKaHMsI, BKJIIOYAIONIYI0 IICEBJOHAyYHbIE 3HAHUS U3
pa3IMyYHBIX UCTOYHHUKOB (CpEeACTBa MacCOBOM MH(OpMALIUK, HAYYHO-TIOMYJISIPHbIE
MaTepHalibl), STUYECKHUE AaCTEKThl COBPEMEHHBIX HCCIEJOBaHUN B OHOJIOTHH,
MeIUIMHE, OUOTEXHOJIOTUH;

YMEHHE CO3/1aBaTb COOCTBEHHbIE IMCbMEHHBIE W YCTHBIE COOOILEHUS,
000011ast OMOIOTHYEeCKyr0 MHGOPMAIINIO U3 HECKOJbKUX MCTOYHHUKOB, TPAMOTHO
MCIIOJIH30BATh MOHATUHHBIN ammapat OMOJIOTHH.

[TpenmeTHbIe pe3yabTaThl OCBOEHUSI yueOHoro mpeamera «buonorus» ¢ 11
KJlacce JOJIKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECTE W POJIM OMOJIOTUU B CUCTEME HAy4YHOTO
3HaHUS €CTECTBEHHBIX HayK, B (POPMHUPOBAHUN COBPEMEHHOM €CTECTBEHHO-HAYYHON



KapTHUHBI MUPa U HAyYHOTO MUPOBO33PEHUS, O BKIIAJE POCCHICKUX U 3apyOEKHBIX
yU4EHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHUHU, (YHKITMOHAILHOM TPAMOTHOCTH YEJIOBEKA
JUTSL pelIeHUs AKU3HEHHBIX 3a/1a4;

YMEHUE PACKPBIBATH COJEPKaHNE OMOJIOTMUYECKUX TEPMUHOB U TIOHSITHI: BU]I,
NOMmyJsius, TeHOMOH, HSBOJIONMS, IBUXKYIIHE CHIbI ((haKTOpbI) 3BOJIOLMH,
MPUCTIOCOOJICHHOCTh OPTaHU3MOB, BUA000pa30BaHUE, KOJOTHYECKHE (HAKTOPHI,
HKOCHUCTEMAa, TMPOAYIEHTHI, KOHCYMEHTBI, pPEIyIEeHTbl, IEeNu MUTaHUs,
AKOJIOTUYECKas MupaMua, OuoreoleHos, ouocdepa;

yMEHUE Wu3jaratb OHOJOTMYECKUE TEeopur (PBOJIOLMOHHAA Teopus Y.
JlapBuHa, CHHTETHYECKasi TEOpUs DSBOJIIOIMHU), 3aKOHBI W 3aKOHOMEPHOCTU
(3apogsimeBoro cxojcrea K. M. bapa, uepeoBaHus IJIaBHBIX HAIPABJICHUH U ITyTEH
sposronnu A. H. CeepiioBa, yuenus o ouocdepe B. 1. Bepnaackoro), onpeaensiTh
TPaHUIBI UX IPUMEHUMOCTH K )KHBBIM CUCTEMAaM;

YMEHHE BJa/IeTh METOJAAMH HAYyYHOI'O TIO3HAHUS B OMOJIOTHUHU: HAOIIOACHHUE U
ONHCAaHUE JKUBBIX CUCTEM, IPOLECCOB U SBICHUN, OpPraHU3alMs U NPOBEACHUE
OHMOJIOTHYECKOT0 YKCIIEPUMEHTA, BHIIBHYKCHHUE THITOTE3bI, BBISIBICHUE 3aBUCUMOCTH
MEXIYy HCCIEAYyEeMbIMH BEJIMYMHAMU, OOBSICHEHHE IOJYUYECHHBIX pE3YyJIbTaTOB,
UCIOJIb30BaHHBIX HAYYHBIX MOHATHH, TEOPUN U 3aKOHOB, YMEHHUE JI€TIaTh BBIBO/IbI HA
OCHOBaHUU MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHME BBIICIATh CYIIECTBEHHBIE IPU3HAKU CTPOEHHUS OHOJIOTHMYECKUX
OOBEKTOB: BHJIOB, TMOMYJIALMN, TPOAYLEHTOB, KOHCYMEHTOB, PEIYLEHTOB,
OMOreolleHO30B M HJKOCHUCTEM, OCOOEHHOCTH IMPOILIECCOB: HACIIEJCTBEHHON
MU3MEHUYUBOCTH, €CTECTBEHHOTO OTOOpa, BUI000pa30BaHUs, MPHUCIOCOOJICHHOCTH
OpPraHMU3MOB, JIEHUCTBUS 3KOJOTMYECKHX (PAKTOPOB HaA OpraHM3Mbl, IEepeHoca
BEIIECTB W TIOTOKAa DSHEPTUM B DKOCHUCTEMaX, AHTPOMNOTCHHBIX H3MEHEHUN B
HKOCUCTEMAax CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OHOr€OXMMHUYECKHX
LIMKJIOB B Onocdepe;

YMEHHE NMPUMEHSATH MOJIyYEHHbIE 3HAHUS JUIsI OOBSICHEHHS] OMOJIOTMYECKUX
IIPOLIECCOB U SIBJICHUU, JJIS1 MPUHATUS NPAKTUYECKUX PELICHUHA B MOBCEIHEBHOU
KU3HU C 1enplo obOecriedeHus 0e30IMacHOCTH CBOETO 3/0POBbsl U 3JI0POBBS
OKPYXAIOIIUX JIIOJEH, COOIIOIEHUSI HOPM I'PaMOTHOTO TIOBEACHMS B OKpYKarolen
OPUPOAHON cpesie, MOHUMaHWEe HEOOXOAMMOCTH HCIOJIb30BaHUS JOCTUXKEHUN
COBPEMEHHOM OMOJIOTUH JIJISl PalliOHATILHOTO MPUPOAOIOJIb30BAHNUS;

YMEHHE pellaTh 3JeMEHTapHble OMOJIOTUYECKUE 33/1aYd, COCTABIISATH CXEMBI
MepeHOCca BEIIECTB U SHEPTUU B DKOCHUCTEMAX (LIEMH MUTAHUS);

YMEHUE BBINOJIHATh JIA0OpAaTOpPHbIE M MpaKkTUYeCKHe padoThl, COOII0IATh
npaBuiia Mpu padboTe ¢ y4eOHBIM U JIaOOpaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OLEHUBATh W HHTEPIPETHUPOBATH HH(GOPMALIUIO
OMOJIOTMYECKOTO  COJIEp)KaHus, BKIIOYAIOUIYI0 I[ICEBJOHAYYHbIC 3HAHUS U3



Pa3IMYHBIX UCTOYHUKOB (CpeAcTBa MacCOBOM MH(OpMAaLNY, HAYIHO-TIOMYJISIPHbIE

MaTepuaibl),  paccMaTpuBaTb  IJIOOAJIbHBIE  JKOJIOTMYECKHE  HPOOJIEMBI

COBPEMEHHOCTH, (POPMHUPOBATH 1O OTHOLIEHUIO K HUM COOCTBEHHYIO MTO3ULHUIO;
YMEHHME CO3/1aBaTh COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOIIEHMUS,

00001asi OMOJIOTMYECKYI0 MHPOPMAIIO U3 HECKOJIBKUX MCTOYHHUKOB, TPAMOTHO
MCIIOJIb30BaTh OHATUHHBIN arnmapar OMOJIOTHH.



TEMATHYECKOE INTAHUPOBAHUE

10 KUIIACC
KosmuyecTBo 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM (uudposbie)
Ne ni/m Kontposbubie | IpakTudecku
NPOrpaMmbI Bcero 5 p o0pa3oBaTe/bHbIC
a0oThbI e padoThbl
P P pecypcsl
C
HCIIOJIb30BaHUE
M
buonorus kak Hayka b
o0opyaoBaHus
u
nentpa “Touka 5
29
pocra”) 1
JKuBble CUCTEMBI U KX OpPraHU3alus b
C
HCIIOJIb30BaHUE
. M
XHWMHYECKUH COCTAB U CTPOCHHUE KIIETKH b
00opynoBaHUs
u
uenrpa “Touka 5
29
pocra”) 1
KusznenesaTenbHOCTh KIETKU b
C
HCIIOJIb30BaHUE
Pa3zmHoOXeHME 1 THAWBHIYaJIbHOE PAa3BUTHE M 5
OpraHu3MOB 00opynoBaHUs
u
nenrtpa “Touka 5
29
pocra”) 1
HacnencrBeHHOCTh M HK3MEHYMBOCTh C b




OpPraHu3MOB UCIOJIb30BaHUE
M
o0opynoBaHus
nenrtpa “Touka
pocra”)
Cenexkuust opranu3mMoB. OCHOBBI 5
OMOTEXHOJIOTHH "
Pe3epBHOE Bpems b
C
MCIIOJIb30BaHUE
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME v
00opynoBaHUs

nentpa “Touka
pocra”)




11 KUIACC

Ne i/

HanmMeHnoBaHue pa3iesioB U TeM
NPOrpaMMbIl

Koan4vecTBo 4acoB

DJIeKTPOHHbIE
(uudpossbie)

o0pa3oBaTejibHbIE

pecypcsbl

Bcero

KouTtpoJbHbIe
padoThbI

IIpakTuyeckn
e padoThbl

DBOIOIMOHHAST OMOIOTHUS

C
HCIOJIE30BAHHE
M
o0opyaoBaHuUs
nenrpa “Touka
pocra”)

= o= Ut

BozHukHOBEHUE U pa3BUTHE KU3HU HA
3emie

C
UCIOJIb30BaHUE
M
00opynoBaHUs
nenrpa “Touka
pocra”)

=4 Ov = Ul

OpranusMel 1 OKpyXkarolas cpeaa

C
UCIOJIb30BaHUE
M
00opynoBaHUs
uentpa “Touka
pocra”)

Co00111ecTBa ¥ DKOJIOTHUYECKUE CUCTEMBI

= o = ot




PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

C
UCIOJIb30BAHUE
M
000pyaoBaHUS
ueHTpa “Touka
pocra”)







IHOYPOYHOE IINTAHUPOBAHMUE

10 KUIIACC
JIeKTPOHHbIE
Hara uudposbie
N KoauyvecTBo yacoB u3yueHHus1 | oOpa3oBaTe/bHbIE
°
Tema ypoka pecypcsl
n/n
B Kourpoabubie | IIpakTnyecku
cero
padoTbI e pabdoThbI
buonorus B cucteme Hayk
. C
MeTo/1p1 TO3HAHUS YKUBOU
UCTIOJIb30BaHUE
npupoabl. [IpakTrueckas padora Ne
M
1 «Mcnonp30BaHUE PA3TUUYHBIX PDIII
00opynoBaHus
METO/IOB IPU U3yUYEHUU iy
uenrpa “Touka
OMOJIOTUYECKUX 0OHEKTOBY .
pocta”)
buonornyeckue CUCTEMEI,
MPOIIECCHI U UX U3yUYCHHE
XUMHUYECKUH cocTaB KJIeTKU. Boma
Y MUHEpaJbHbIE COU
benku. CoctaB u ctpoeHue 0einKoB
depMeHThl — OHOJIOTHYECKHe C
katanmzaTtopsl. JlabopatopHas HCIIOJIb30BAHNE
pabora Ne 1 «3yuenue M POLI
KaTAIUTUYECKOU aKTUBHOCTH 000opyI0BaHUS

(hepMeHTOB (Ha TpUMEPE aMHITA3bI
WJTU KaTayasbl)»

uentpa “Touka
pocra”)




Vrnesoasl. JInmuasl

Hyxneunnoseie kucinorel. ATO

Hcropus n MeTOBI U3y4eHUs
KieTku. Kierounas teopust

Kierka kak OCJI0CTHAA X KHUBas

POII
cucrema
CrpoeHue 3ykapuoTHU4eCKOi
C
kietku. JJaboparopras padota Ne 2
UCIOJIb30BaHUE
«3yueHne cTpoeHus KIeTOK
. M
pacTeHHuid, KUBOTHBIX, TPHOOB U
. 00opynoBaHUs
OakTepuil 10T MUKPOCKOIIOM Ha “
uenrpa “Touka
TOTOBBIX MHKpPOTIpETIapaTax u ux .,
pocta”)
OTIHCaHHE»
OOMeH BelIeCTB MU METa00IH3M
dortocuHTE3. XEMOCUHTES
DHepreTudeckuii oOMeH
JKu3HEeHHBIN UKIT KIETKH. C
Jenenue knetku. MuTo3. WCIOJIb30BaHUE
JIaGoparopHas pabora Ne 3 M
«Halnroienre MUTO3a B KIIETKaX 00opyaoBaHuUs
KOHYMKA KOPEIIKA JIyKa Ha TOTOBBIX uentpa “Touka
MUKpOIIpenaparax» pocta”)

buocunres 6enka. Peaxims
MaTpUYHOTO CUHTE3a

Tpaucusius — OuocuHTe3 O6enKa

Hexknerounsie popmbl KUZHU —
BUPYCHI




(DOPMBI Pa3MHOXKCHHA OPraHu3MOB

Mertios

OO0pa3oBaHuE U Pa3BUTHE MOJIOBBIX
KJ1eTOK. OII010TBOPEHHE.
JIaboparopHas pabora Ne 4
«M3ydeHne CTpOeHHUs IOJ0BBIX
KJICTOK Ha TOTOBBIX
MUKpOIIperapaTax

C
UCIOJIb30BaHUE
M
o0opynoBaHus
uentpa “Touka
pocra”)

NuauBuyanbHOE pa3BUTHE
OpraHu3MOB

I'enetuka — HayKa O
HaCJICACTBECHHOCTH U
HU3MCHYHUBOCTHU

3aKOHOMEPHOCTH HACIIEI0BAHUS
IpU3HaKoB. MoHOruOpuaHOE
CKpeIIMBaHHe

Z[I/IFI/I6pI/I,Z[HOC CKpCIlIMBaHUC.
3aK0H HE3aBHCUMOI'O
HacCJICAOBaHUS IIPU3HAKOB

CuenuieHHOE HaclIe0BaHUE
npusHakoB. JlaboparopHas pabora
Ne 5 «M3yueHne pe3ynbTaToB
MOHOTHOPHUIHOTO U TUTHOPUTHOTO
CKpeuInBaHus y Apo30(uiisl Ha
TOTOBBIX MUKpOIpenaparax»

C
HCIOJIb30BaHUE
M
00opynoBaHUs
nenrtpa “Touka
pocta”)

POIII

T'eneruka mona. Hacnenosanue
HpI/ISHaKOB, CIHCINNICHHBIX C ITOJIOM

N3smenunBocTh. HenacnencreenHas




M3MEHYUBOCTh. JlaboparopHas UCIOJIb30BaHUE
pabota Ne 6. zydenue M
MO (PUKAITMOHHON U3MEHUYUBOCTH, 00opyaOBaHUs
MOCTPOEHUE BapUALMOHHOTO psiia nentpa “Touka
U BapyUallMOHHON KPUBOI» pocta”)
C
HacnencrBenHast ©3MEHUYMBOCTb. UCIOJIb30BaHUE
JlaboparopHuas pabota Ne 7. M
«AHanm3 MyTanui y Apo30Quist 00opy10BaHuUs
Ha TOTOBBIX MUKpOIIPENapaTax» nentpa “Touka
pocra”)
I'eneTnka yenoBeka
PesepBHEIit ypok. O6001mEeHue 110
teMme «HacnenctBeHHOCTD U POl
W3MEHYUBOCTH OPTaHU3MOB»
Cenexius Kak HayKa U MPoIece
MeTobl M JOCTUKEHUS CeNEeKIIUN
pacTEHUN 1 KUBOTHBIX
buotexHonorus kak orpacib
MIPOM3BOCTBA
C
UCTIONTb30BaHUE
OBUIEE KOJIMYECTBO HACOB 10 M
I[TPOI'PAMME 00opy0oBaHus

uentpa “Touka
pocra”)




11 KIIACC

KoanuecrBo yacoB DJIeKTPOHHBIE
Ne Hara nudposbie
Tema ypoka Konrtpoabsubie | IlpakTuyecku
n/n Bcero u3ydyeHusi | oOpa3zoBaTesibHbIE
padoThI e padoThlI
pecypchbl
DOBOJIIOLIUS U METO/IbI €€ N3yUeHUs
Hcropus pa3BuTus npeAcTaBICHUI
00 3BOIIOIMN
MukposBonronus
C

[Tonmynsnus Kak 37eMeHTapHas

UCIIOJIb30BaHUE
€/IMHUIIA BUJIA U HBOJIOLMH.

M

JlabopaTtopHas padora Ne 1

00opyIoBaHuUs
«CpaBHeHUE BUJI0B 110 @

nenTpa “Touka
MOP(OIOTHIECKOMY KPHTEPHUIO) ”

pocra”)

JIBU>KyIIME CUITBI (371EMEHTapHbIE
(bakTOpBbl) 3BOJIIOLIUU
EcrecTBenHbIi 0TOOp 1 ero popmbl
Pe3ynbraThl 3BOMIONMH: C
MPUCIIOCOOIEHHOCTh OPTaHU3MOB U UCIIOJIb30BaHUE
Buj000pa3oBanue. JlabopatopHas M
pabota Ne 2 «Onucanue 00opynoBaHus
MPUCIIOCOOJIEHHOCTH OpraHu3Ma u nenrpa “Touka
€€ OTHOCUTEIFHOTO XapaKTepay pocrta”
Hamnpasnenus u mytu
MaKpOdIBOJIIOLUU
HeoOpatumocTs 3BoMONINN PoII




Uctopus xu3nu Ha 3emiie U
METO/Ibl €€ U3YUECHUS

POLI

['unoTe3bl NPOUCXOKICHUS KUZHU
Ha 3emiie

Pa3zButue xu3nu Ha 3emMIie 1o 3pam
U TIepuoIam

OCHOBHBIE 3TaIbl YBOTIOLUH
PACTUTCIIBHOTO U )KUBOTHOI'O MHpaA.
[IpaxTuueckas padora Ne 1
«/3y4eHne UCKomaeMbIX OCTaTKOB
pacTeHui U KUBOTHBIX B
KOJUICKIIHSX

C
UCTIOJIb30BaHUE
M
00opynoBaHus
ueHrpa “Touka
pocra”)

CoBpeMeHHas cuctema
OpPraHUYeCcKOro Mupa

DBOITIOLINS YeNloBeKa
(aHTpOTIOTEHE3)

JBuoxymiue cuiibl ((pakTopsl)
aHTPOIOIeHe3a

OcHoBHbBIE CTaauu 3BOJIFOITNHA
YCJIOBCKa

YenoBeueckue pachl 1 IPUPOJHBIC
ajarTanuy 4€JI0BCKa

PesepBHelil ypok. O600IIEHHE T10
TeMe «BO3HUKHOBEHHE U Pa3BUTHE
KU3HU Ha 3eMIIe»

POII

DKOJIOorHus KaK HayKa

PoOII

Cpensr 00UTaHUS M SKOJIOTHIECKHE




(hakTopbI

AbGunorndeckue GhaKTophl.

C
JlabopaTopHnas padota Ne 3.
WCIIOJIh30BaHUE
«Mopdonoruyeckne 0COOCHHOCTH
. M
pacTeHuii U3 pa3HbIX MECT
00opynoBaHus
oburanusy. Jlaboparopnas pabora w
nenrpa “Touka
Ne 4. «BnusiHue cBeTa Ha pocT U ”
pocra”)
pa3BHUTHE YESPCHKOB KOJICYCa»
buoTtnueckue hakTopsl
C
DKOJIOTUYECKHE XapaKTEPUCTUKU
UCTIOJIb30BaHUE
nonysiiun. [Ipaktuueckas pabota
. M
Ne 2 «[Toxmcuér moTHOCTH POIII
N 00opyIoBaHuUs
TIOMYJISIIIE Pa3HBIX BUJIOB "
N nenTpa “Touka
pacTeHui ,
pocta”)
Coo01iecTBa OpraHu3MOB —
O1o1IeHO3
DKOJIOTNYeCKHE CUCTEMBI
(9KOCHCTEMBI)
OcHOBHBIE MTOKa3aTeNnu
9KOCUCTEMBI. DKOJIOTMYECKHE
nupamuibl. CBOMCTBA IKOCHUCTEM.
Cyxkueccust
[IpupoiHbIE SKOCUCTEMBI POII
AHTPONIOT€HHBIE SKOCUCTEMBI PoOII

buocdepa — rinodanbHas
JKOCHCTEMa 3eMIIn

3aKOHOMepHOCTI/I CYIIECTBOBAHU




ounochepsl

OKOJIOTHYCCKUEC CUCTEMBID)

YenosedecTBO B Onocdepe 3emiu POII
CocyuiecTBoBaHHE PUPOIBI U

4eII0BEUECTBA

PeseprubIil ypok. O0001ICHHE

TeMbl «Co00I1IIeCTBA U POIII

OBIIEE KOJIMYECTBO HACOB I10
[TPOIT'PAMME

C
UCTIOJIb30BaHUE
M
o0opynoBaHus
ueHrpa “Touka
pocra”)







YYEBHO-METOAYECKOE OBECITEYEHUE OBPA3OBATEJIBHOTO
MPOIIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPHAJIBI JUISI YAEHUKA

* buonorus / ITaceunuk B.B., Kamenckuii A.A., Pyoros A.M. u npyrue /Tlox pen.
[Taceunuka B.B., Akunonepnoe odmectBo «M3narensctBo «IIpocBemenuey

* buomorwus, 11 xmacc/ [Tornomapéra U.H., Kopaunosa O.A., Jlonunuaa T.E. u
npyrue; nox peaakuuei [lonomapépoit M.H., O01iecTBO ¢ orpaHu4eHHON
orBeTcTBEHHOCTHIO M3narenscknii ieHTp « BEHTAHA-I'PA®»; AkiimonepHoe

06HICCTBO «H3paTenbcTBO «HpOCBGHleHI/Ie»

METOAUYECKHUE MATEPHUAJIBI IJI51 YYUTEJIA

MeTtoanueckoe mocoOue mo OMoJIOruu

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

bubmuortexa [1OK, POIII, nadoypok






