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HOACHUTEJIBHAS 3AIIMCKA

[Ipu pa3zpaboTke mnporpaMMmbl 1O OHOJIOTMU TEOPETHUYECKYI0 OCHOBY JJIs
onpejeNieHus MOAX0A0B K (POPMHUPOBAHUIO COAEpPKAaHUS y4ueOHOro Mnpeamera
«buonorus» cocraBwin: KoHuenryaiabHble mnonoxkenus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LENei, CoAepKaHMs, pe3yJbTaToB OOy4YeHHs U
TpeOOBaHUI K YPOBHIO MOATOTOBKHU BBITYCKHUKOB, MOJIOXKEHUS 00 OOLIMX LENsIX U
MPUHIMNAX, XapaKTePU3YIOLIUX COBPEMEHHOE COCTOSIHUE CHCTEMBlI CPEIHEro
oOmero oOpasoBanusi B Poccuiickoii denepanuu, a TakkKe IMOJOKEHUS O
cnenugurke OMONOrUM, €€ 3HAYEHUU B MO3HAHUM KUBOUM MPUPOJIBI U 00ECTIeUeHUN
CYLIECTBOBAaHUS 4YesloBeYeCKOoro obmiectBa. CoriacHO HAa3BAaHHBIM IOJIOKEHUSM,
oTpeJieieHbl OCHOBHbIE (DYHKIIMH MPOTPaMMBbI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouosoruu na€r NpeACTaBICHHE O LelsIX, 00 obuiei
CTpaTeruu OO0y4YeHHUs, BOCHUTAHHS M Pa3BUTHS OOYYalOUIUMXCS CpEICTBAMU
yueOHoro nmnpeamera «buonorus», omnpenenser 00s3aTeNbHOE MPEIMETHOE
colepkaHue, €ero CTPYKTypy, paclpejielieHhe 1o pa3felaM W TeMawm,
PEKOMEHIyeMYIO TOCJIEI0BATEIbHOCTh U3YUYEHHUsI y4eOHOro Marepuana ¢ y4yéTom
MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKM 00pa30BaTEIbHOTO
npolecca, BO3pacTHBIX 0COOEHHOCTEH 00yUaromuxcsl.

B nporpamvMe mo OuoNOrMM TakKe YYMTHIBAIOTCS TpeOOBaHUA K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM W TPEIMETHBIM pe3yJbTaTaM
oOydyeHuss B (HOPMUPOBAHMM OCHOBHBIX BHJOB yue€OHO-TIO3HABATEIHHOM
NS TEeNbHOCTU/Y4eOHBIX JEHCTBUN OOy4YalOIMUXCA IO OCBOCHHIO COJIEPKaHUS
OMOJIOTMYECKOTO 00pa30BaHMS.

B nporpamme no 6uonoruu (10—11 kmaccel, 6a30BBI YPOBEHb) pealu30BaH
NPUHIIMIT TIPEEMCTBEHHOCTH B HW3y4YeHUU OWojoruu, Onarojgaps 4emMy B Hei
POCMATPUBAETCS HANPABJICHHOCTh HAa Pa3BUTHE 3HAHWM, CBA3AHHBIX C
dopmupoBaHuem €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHHS, LIEHHOCTHBIX
OpUEHTAlU JINYHOCTH, S3KOJIOTMYECKOTO MBILIJIEHUS, IPEICTABICHUN O 310pOBOM
oOpa3e XHM3HM M OEpEeKHBIM OTHOILIEHHEM K OKpY’Kalollell MpUpOAHON cpene.
[TosTomy Hapsiny ¢ M3ydeHHEM OOIIEeOMOIIOTUYECKUX TEOpHil, a TakKe 3HAHUM O
CTPOEHUU JKMBBIX CHCTEM PA3HOI'O PaHra M CYIIHOCTH OCHOBHBIX IPOTEKAIOIINX B
HUX TPOIIECCOB B MpOrpamMme Mo OMOJOTHHU YAEICHO BHUMAHHUE HCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUHM B MOBCEIHEBHOW XU3HU Ul PELICHMS IPUKIAIHBIX 3a7a4, B
TOM 4HCJIe: NPO(UIAKTUKN HACIEICTBEHHBIX 3a00JIEBAHMIM 4YEIOBEKA, MEIUKO-
I€HETHYECKOT O KOHCYJIbTUPOBaHUS, 000CHOBaHUs HKOJIOTMYECKH
LIEJECO00Pa3HOro IOBEJEHUS B OKpYXaroLled NPHUPOJHOM cpele, aHalIusa
BIUSIHUSL XO3SIMCTBEHHOM JAESITENbHOCTH YEJIOBEKAa Ha COCTOSIHUE NPHUPOAHBIX U
MCKYCCTBEHHBIX DKOCUCTEM. Y CHUJIEHNE BHUMAHUS K IPHUKIIAHON HAIIPaBIECHHOCTH
ydeOHoro0 npeamera «buosorus» mpoaMKTOBaHO HEOOXOAUMOCTHIO 00ECTICUCHUS



YCIIOBUM ISl pELIEHUs] OJJHOM M3 aKTyaJdbHBIX 33]a4 IIKOJIbHOTO OMOJOTHYECKOTO
oOpa3zoBaHus, KOTOpass mpeamnosaraeT (OpMHPOBAHUME y  OOydYaroIIMUXCA
CHOCOOHOCTH aJalTUPOBAThC K M3MEHEHUAM JMHAMUYHO DPa3BHUBAIOLIETOCS
COBPEMEHHOI'0 MHpA.

buonoruss Ha ypoBHE cpeaHero oOmero oOpa3oBaHUs 3aHUMAET Ba)KHOE
Mecto. OHa obOecrnieunBaer (OpPMHPOBAHUE Yy OOYYAIOLIUMXCS MNPEACTaBICHUN O
HAay4YHOM KapTUHE MHUpA, paclivpser U o00OIIaeT 3HaHMS O KUBOW Mpupoje, eé
OTJIUYMUTENIbHBIX TMPU3HAKAaX — YPOBHEBOM OpraHU3allMd W 3BOJIOLUUH, CO3HAET
yCIOBUSL  JJisi:  TO3HAHMS ~ 3aKOHOB  JKMBOW  MpUponbl, (HOpMHUpPOBaHUSA
(YyHKIMOHAIBHOW TPaMOTHOCTH, HaBBIKOB 3JI0pOBOTO W Oe3omacHoro obOpasza
KU3HU, IKOJIOTMYECKOTO MBIIUICHHS], IEHHOCTHOTO OTHOILIEHUS K KUBOW MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHne OUOIOTUS UMEET TAKXKE JJIS PeLIeHUsI BOCIIUTATEIbHBIX U
pa3BHBAIOIIMX  3aJa4  CpeIHero  ob0miero  oOpa3oBaHUs,  COLMAIU3ALUU
oOyuaromuxca. M3ydyenune 6uonorun odecrneuyrnBaeT yciaoBusi ajsi GOpMHUPOBAHUS
UHTEIJICKTYalbHbIX, KOMMYHUKAIIMOHHBIX W  HMH(GOPMAIMOHHBIX  HaBBIKOB,
ACTETHUYECKOM KYJIbTYpPbI, CIOCOOCTBYET HMHTETpalii OHOJOTMYECKUX 3HAHUH C
NPEICTaBICHUSIMU U3 JPYTUX y4eOHBIX NMPEIMETOB, B YACTHOCTH, (DU3UKU, XUMHH
u reorpaduu. Ha3zBaHHbIE MOJOKEHUS O MpeIHA3HAYCHUU YU€OHOTO MpeIMeTa
«buonorus» CcoOCTaBWJIM OCHOBY [HJisi ONpENEJEHUsT MOAXO0IO0B K OTOOpYy H
CTPYKTYpPUPOBAHHMIO €T0 COJEpPXkKAaHUA, MPEJICTABICHHOTO B IIpOorpaMMe IO
OHMOJIOTUH.

Otb6op coxepkanus yueOHoro mpeamera «buonorus» Ha 06a30BOM YpOBHE
OCYIIECTBJIEH C TMO3ULUA KyJIbTYpOCOOOpPA3HOrO0 TMOJXO0/la, B COOTBETCTBHH C
KOTOPBIM OOydYaromuecss MOJDKHBI OCBOUTH 3HAHUS W YMEHHS, 3HAUYUMBbIE MJIA
dbopMupoBaHusi O00IIEH KyJIbTYphl, ONPEIEAIONIME aJIeKBAaTHOE TOBEACHHUE
YeJioBeKa B OKPYJKAroIeH MPUPOJHON cpene, BOCTpeOOBaHHBIC B IMOBCEIHEBHOM
KU3HU W MPAKTHYECKOM aAesaTeabHOCTH. Oco0oe MECTO B 3TOH CHCTeME 3HAaHUM
3aHHUMAIOT 3JIEMEHTHI COJIEPKAHUS, KOTOPbIE CIyX,aT OCHOBOM 111 (OpMUPOBAHUS
MPEICTABICHUN O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHE MHUpa U
LEHHOCTHBIX  OPUEHTAIUSX  JIMYHOCTH, CHOCOOCTBYIOUIMX  I'yMaHHU3aIUH
OHMOJIOrMYecKOro 00pa3oBaHuUs.

CrtpykTypupoBaHHE cOepX aHHs ydyeOHOro Mmarepuaja B Iporpamme Io
OMOJIOrMHM OCYLIECTBICHO € YYE€TOM MPHOPUTETHOTO 3HA4YCHHs] 3HAHUH 00
OTJIMYUTENIBHBIX OCOOCHHOCTAX >KMBOW MPUPOJBI, O €€ YPOBHEBOW OpraHu3aluu U
ABOJIIOLIMHU. B COOTBETCTBHM C 3TUM B CTPYKTYype ydeOHOro npeamera «buosorus»
BBIJICJIEHBI CIIEYIOLINE COAEpKaTeIbHble JIMHUN: «bronorus kak Hayka. MeToasl
HAay4HOIO Mo3HaHusm», «Kietka kak Ouosiormueckas cucrema», «OpraHu3zM Kak



Oouosiornueckas cuctema», «CucreMa ¥ MHOT0OOpasve OpraHMYECKOro MHUpPay,
«IBOTIONHNS KUBOU MPUPOJBDY, « IKOCUCTEMBI U MIPUCYIIIUE UM 3aKOHOMEPHOCTH.

Henpb u3yuenus: yaeoHoro npeamera «buonorus» Ha 6a30BOM YpOBHE —
OBJIaJiIcHUE  OOY4YaIOIMMHCS  3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHATbHOU
OpraHu3alMyi >KUBBIX CHCTEM pa3HOTO paHra W NOpUOOpEeTEeHHE YMEHUM
WCIIOJIB30BaTh ATU 3HAHWS JUIS TPaAMOTHBIX JEUCTBUU B OTHOIICHUU OOBEKTOB
YKUBOU MIPUPOJIBI U PEIICHUS PA3IMYHBIX JKU3HEHHBIX ITPOOJIEM.

JlocTmkeHue 1enu u3ydeHus: yueOHoro mnpeamera «buonorus» Ha 6a30BOM
YpOBHE 00€CTICUNBAETCS PEIICHUEM CIICAYIONINX 3a/1a4:

OCBOCHHE OOYYaIOIIUMHUCS CHUCTEMbl 3HAHUM O OMOJIOTMYECKUX TEOPHSX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTAX, TUIIOTE3aX, MpaBUiIaX, CIyKalluX OCHOBOM
U1l GOPMUPOBAHUS TPEICTABICHUNH O E€CTECTBEHHO-HAYYHOW KapTUHE MHpPA, O
METOJaX HAyYHOT'O MO3HAHMUsI, CTPOCHUH, MHOTO00pa3uu U OCOOCHHOCTSAX >KUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpraHU3AIlMH, BBIJAIOIMINXCS OTKPBITUSX U COBPEMEHHBIX
HCCJIEIOBAHUSX B OMOJIOTHH;

dbopmupoBaHue y o0Oy4arOIIMXCs TO3HABATEIBHBIX, MHTCIUICKTYAJIbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B MpoOllecCe aHalu3a JaHHBIX O MYyTSIX pPa3BUTHS B
OMOJIOTMM HAy4HBIX B3IJISJIOB, WJACH U TOAXOJOB K HM3YYCHHUIO JKUBBIX CHCTEM
Pa3HOTO YPOBHSI OpraHu3allvu;

CTAHOBJICHHE Yy OOydJaromuxcsi oOImed KyJabTyphl, (QYHKIIHMOHAIBHOU
I'PAaMOTHOCTH, Pa3BUTHE YMEHUU OOBSICHATH U OIEHUBATH SBJICHUSI OKPYIKAIOIIETO
MHpa JKMBOW MNPUPOJBI HAa OCHOBAHMU 3HAHWN W ONbITA, MOJYYEHHBIX MPHU
U3Y4YeHUU OHOJIOTHH;

dbopmupoBaHue y OOyYalOIMXCS YMEHHH WILIIOCTPUPOBATh 3HAUYCHUE
OMOJIOTMYECKUX 3HAHUHW B MPAKTUYECKOW JEATEIBHOCTH YEJIOBEKAa, Pa3BUTUU
COBPEMEHHBIX MEIUITMHCKUX TEXHOJOTHI U arpoOHOTEXHOIOTHIA;

BOCITUTaHHE YOEKIEHHOCTH B BO3MOXXHOCTH ITO3HAHMS YEIOBEKOM JKHBOM
IPUPOIBI, HEOOXOAUMOCTH OEPEKHOTO OTHOIICHHS K HEH, COOJIFOACHUS STHUCCKUX
HOPM TIPH TIPOBEJICHUH OMOJIOTMYCCKUX UCCIICIOBAHMIA;

OCO3HAHUE IICHHOCTH OHOJOTMYECKUX 3HAHWUWU IS TIOBBIIMICHUS YPOBHS
AKOJIOTHYECKOH KYIbTYpHI, I (HOPMUPOBAHUS HAYYHOTO MHUPOBO33PEHUS,

IpUMEHCHHE TTPHOOPETEHHBIX 3HAHUM U YMECHHM B TIOBCEIHEBHOW JKM3HU JIJIS
OLICHKH IOCJIEICTBUN CBOEU JAEATEIBHOCTH 10 OTHOLICHUIO K OKPYKAIOLIEH cpelie,
COOCTBEHHOMY 37I0pOBBIO, OOOCHOBaHWE W COONIOACHWE MeEpP NPOPUIAKTUKU
3a00JIEBaHUI.

B cucreme cpemnero o6miero oOpaszoBanus «buosorus», m3ydaemass Ha
0a30BOM YpOBHE, SIBIACTCS 00s3aTeIbHBIM YYCOHBIM IIPEAMETOM, BXOJISIIAM B
COCTaB MpeAMETHOU o0JacTh «ECTeCTBEeHHO-HAYYHBIE TTPEIAMETHIY.



JI1st u3yueHust 6MoJIoruu Ha 0a30BOM YPOBHE CpPEIHEro 00IIero 00pa3oBaHuUs
otBoauTCs 68 yacoB: B 10 kimacce — 34 vaca (1 gac B Hegenro), B 11 kimacce — 34
yaca (1 uac B HezielI0).



COIAEPKAHME OBYYEHUA
10 KVIACC

Tema 1. Buosorus kak Hayka.

buonorus xak Hayka. CBsizb OUOJOTHUU C OOIIECTBEHHBIMU, TEXHUYECKUMH U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (unocodueit, ITUKOM, ICTETUKOW U MPaBOM.
Ponr Ouwonormu B (HOpMUPOBAHUM COBPEMEHHON HAy4YHOM KapTUHBI MUpA.
Cucrema OMOJIOrMYECKUX HAYK.

MeTobl TO3HAHUS KUBOU TIPUPOILI (HAOTIOICHHUE, IKCIIEPUMEHT, OMTUCAHUE,
u3MepeHue, Kiaccudukanus, MOJETUPOBaHUE, CTaTUCTUYEeCKas o0paboTka
JAHHBIX ).

JdeMoHcTpanuu:

[Toptperst: Y. Japsun, I'. Menaens, H. K. Konbuos, J[x. Yorcon u ®@. Kpuk.

Tabmuiel u cxeMbl: «MeTobl MO3HAHUS KUBOUW MPUPOIBI.

JlaGopaTopHble U IpakTHYEeCKHEe PadOThI:

[Ipaktuueckass pabora Neo 1. «Mcmonp3oBaHue pa3iMYHBIX METOIOB IPHU
U3Y4YEHUU OUOJIOTUUYECKUX O0OBEKTOBY.

Tema 2. ’)KuBble cMCTEMBbI U UX OPraHU3aLMS.

JXKusble cucteMbl (OHMOCHCTEMBI) Kak MpeaAMET u3ydeHus: ouonoruu. OTanuue
KUBBIX CUCTEM OT HEOPTaHUYECKON PUPOIBI.

CaolicTBa 6MOCHCTEM M UX pa3HOOOpa3ue. YPOBHU OpraHU3aluyd OUOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIM, TKAHEBbIA, OPraHWU3MEHHbINA, MOMYJSLHMOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOT€OIeHOTHYECKU ), OMOChHEpHBIN.

JdeMoHcTpaumnu:

Tabnuiel u cxembl: «OCHOBHBIE TTPU3HAKH JKU3HUY, «YPOBHU OpraHU3alUN
KUBOU MPUPOIBI».

O6opynoBanue: Mmojaesb Mosekysl JTHK.

Tema 3. XuMnuyeckuii coOCTaB U CTPOEeHHE KJIETKH.

XUMUYECKUA COCTAaB KJIETKU. XUMHYECKHE 3JJIEMEHTBI: MAaKpO3JIEMEHTBHI,
MHKPOAJIEMEHTBL. BoJia 1 MUHEpaJIbHBIE BEIIECTBA.

OyHKIMKM BOABI M MHUHEpaJbHBIX BewlecTB B Kkierke. llommep:kanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u crpoeHne O0eTKOB. AMHHOKHCIOTBI — MOHOMEPHI OEIKOB.
He3amennmMble 1 3aMEHUMBbIE AMHUHOKHCIIOTHI. AMUHOKHUCIIOTHBIM COCTaB. Y POBHHU
CTPYKTYpbl O€IKOBOM MOJEKYJbl (IEepBUYHASA, BTOPHYHAS, TpPETHUYHAs U
YeTBEPTUYHAA CTPYKTypa). XHUMHUECKHME CBoWcTBa OenkoB. buomornueckue
byHKITMU OEIKOB.



®depmeHThl — Ouosormyeckue kartanuzatopbl. CrtpoeHue (¢depMeHTa:
aKTUBHBIA IIEHTp, cyOcTpaTtHass crneurpuyHoctb. KodepMeHnTsl. Butramussbl.
Otnuuust pepMEHTOB OT HEOPTaHUUYECKUX KaTaIn3aTOPOB.

VYrneBoabl: MoHOcaxapuiabl  (TJOK03a, pubo3a ©  Je€30KCHpud03a),
aucaxapuabl  (caxaposa, JaKkTo3a) M MoJiMcaxapuibl  (Kpaxmals, TJIMKOTEH,
1esuioI03a). buonornvueckue GyHKIMH YIII€BOIOB.

Jlunupael:  TpurauMuepuabl, Qgocdoaunuasl, crepounbl. ['mapoduabHO-
ruapopoOHble  cBoiicTBa. buonormyeckue ¢GyHkuuu saunuaoB. CpaBHeHue
yIJI€BO/IOB, OEIKOB U JIMMKUJ0B KAK UCTOYHUKOB SHEPIHH.

HyxnennoBele kucnorsl: JJHK wu PHK. Hykineotnaer — MoHOMEpBI
HyKJIeruHOBbIX KHCIOT. Ctpoenne u pynkuuu JJHK. Ctpoenue u ¢pynkuuun PHK.
Bunst PHK. AT®: ctpoeHue u GyHKIIHUH.

Huronorust — Hayka o kierke. KinerouHnas Teopust — npuMep B3auMOACHCTBUS
uaeil 1 pakToB B HAYYHOM MO3HAHUU. MEeTOIbl U3yUYeHHUsI KIETKH.

Knerka xak menmoctHas sxuBas cucrema. OOmme NpPHU3HAKA —KIETOK:
3aMKHYyTasi HapyxHass mMemOpana, monekynbl JJHK kak renetuueckuid ammapar,
cUCTeMa CUHTe3a Oelka.

Tunsl KJIETOK: »JyKapHOTHYeCKas M Mpokapuotudeckas. OcoOeHHOCTH
CTpoeHusl TpokapuoTudeckoil kieTku. Kierounas crenka Oaktepuil. CtpoeHue
DYKapUOTUYECKOW KIETKU. OCHOBHBIE OTIWYUSL PACTUTEIBHOM, >KMUBOTHOM U
IpUOHOMN KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTEHKA, TJIMKOKAJUKC, MX
¢ynkiuu. [1nazmatuyeckas memOpana, e€ cBoiicTBa u ¢pyHkuuu. l{uronnazma u eé
opranouasl. OmHOMeMOpaHHbIe opraHowabl kietku: OJIIC, ammapar ['ombmxu,
nu30coMbl. [lodyaBTOHOMHBIE OpPraHOU[Ibl KIIETKH: MHUTOXOHIPHUH, IUIACTUJIBI.
[Ipoucxoxxaenne MUTOXOHIApUH W T1actuia. Buasl mmactun. HememOpanHbIC
OpraHOUJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIA IEHTP, IEHTPUOIH, PECHUYKH,
KryTUKHA. OYHKIUU OPTaHOUIOB KJIETKU. BKiTtoueHus.

Snpo — perynsaTopHbld HeHTp kieTku. CTpoeHue sjpa: saepHas o00JIouKa,
KapuoIlJla3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIOPT BELIECTB B KJIETKE.

JdemoHcTpauuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. [lIBann, M. llnelinen, P. Bupxos, [[x.
Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®panxiun, K. M. bap.

Juarpammsel:  «PacnpeneneHne  XHUMUYECKMX JJEMEHTOB B HEXUBOU
npupozae», «PacnpeneneHne XUMHYECKUX 3JIEMEHTOB B )KMBOM MPUPOJIEN.

Tabmuuer u cxemsl: «llepuogmdeckass TabnHIla XUMHUYECKUX DIIEMEHTOBY,
«CTtpoeHne MOJIEKYIbI BOJIB», «bnocnnuTtes 6enkay, «CTpoeHue MOJICKYJIIbI OCIIKay,
«Ctpoenne dhepmentay, «Hyknennossie kucnotel. JJTHK», «CTpoeHre MONEKyIbI



AT®», «CTpoeHHE dYKAPUOTUYECKON KIETKH», «CTpOEHUE KMBOTHOU KIIETKU»,
«CTpoeHHEe pACTUTEABHON KIETKHW», «CTpoeHUE MPOKAPUOTUUYECKOU KIETKUY,
«CTpoeHue siipa KIETKN», «YTIEBOABDY, «JIUmuan».

O6opynoBaHue: CBETOBOM MMKPOCKOI, OOOpYJOBaHUE JMJi1 MPOBEICHUS
HaOJIOJICHUM, W3MEpPEeHHM, DKCIEPUMEHTOB, MUKpOIpENnapaTbl pPacTUTEIbHBIX,
KUBOTHBIX M OaKTEPUATBHBIX KJIETOK.

JlaGopaTopHble U IpakTHYeCKHe PadOThI:

Jlaboparopnast pabora Ne 1. «M3ydeHue KaTadUTHYECKOW aKTUBHOCTH
¢dbepMeHTOB (Ha MpUMEpPEe aMHJIa3bl WIIM KaTajlasbl)y.

JlaGopatopHast pabota No 2. «M3ydyeHue CTpoeHHs KJIETOK paCTEHUH,
KUBOTHBIX M OaKTepUi IMOJ, MHUKPOCKOIIOM Ha TOTOBBIX MUKpOTpEenaparax U HX
OMHMCAHUE.

Tema 4. ’KuzHenesATeIbHOCTh KJIETKH.

OOMeH BeIIeCcTB, WM METa00IM3M. ACCUMUIISALNS (TUIACTHYECKUNA OOMEH) U
JUCCUMWIISIITUSL  (SHEPTEeTUYECKU OOMEH) — JIB€ CTOPOHBI €IMHOIrO IMpoIecca
Merabonu3Ma. Poilb 3aKOHOB COXpaHEHUs BEIIECTB W DHEPrUU B TMOHUMAHUU
MeTabor3Ma.

Tunel oOMeHa BeniecTB: aBTOTPOo(dHBIN U rerepoTpodHbIl. Ponb GpepmeHToB
B 0OMEHE BEIIECTB U NMPEBPAIICHUH SHEPTUH B KIIETKE.

®orocunte3. CperoBass u TemHOBas (a3el  ¢oTocuHTe3a. Peakuuun
doTtocunTe3a. IpdekTuBHOCTh oTOCUHTE3a. 3HAUeHHUE (HOTOCHHTE3a IS KU3HH
Ha 3emuie. BiusiHue ycnoBuii cpeqibl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIMICHUS €TI0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocuHTe3. XeMOCHHTE3UpPYIOIue OakTepuu. 3HaUeHUEe XEMOCUHTE3a IS
KU3HU Ha 3eMIie.

DHepreTuueckuii oOMeH B KIeTKe. PaciieruieHue BEIIecTB, BBIIEICHUE U
AKKyMYJIMpPOBAaHHE DHEPrUU B KIETKE. OTambl SHEPreTHYECKOro oOMeHa.
I'mukonus. bpoxenue m ero Buiabl. KuciopogHoe OKuCIIEHWE, WIH KIETOYHOE
JIbIXaHHE. OkucnuTenbHOe dbochopunupoBaHue. Db dexTuBHOCTD
SHEPIeTHIECKOTO OOMEHa.

Peakniun wmatpuuHoro cumHTe3a. ['eHermueckas wuHbopmamms u JIHK.
Peanuzanus renetudeckoil uHpoOpmanuu B KIeTKe. |'@HETWYECKUU KOJ H €ro
cBoicTBa. Tpanckpunuusi — matpuunblii cuate3 PHK. Tpancnsuust — 6uocunres
Oenka. Otambl TpaHchsuuu. KoawpoBanwe aMHHOKHCIOT. Pomb pubocom B
OouocuHTe3e Oenka.

Hexknerounsie ¢hopmbl xu3Hu — BUpychl. ctopust oTkpeitust Bupycos (/1. .
NBanoBckuii). OCOOEHHOCTH CTPOEHHUS U JKM3HEHHOTO IIMKJIa BHPYCOB.
bakrepuodaru. bone3nu pacTeHul, >KUBOTHBIX M YEJIIOBEKA, BbI3bIBAEMbIC
Bupycamu. Bupyc ummynogedunura yenoseka (BUY) — Bo3doynurens CIIN/a.



OOpatHast ~ TpaHCKpumIMsi,  peBepraza U  uHrerpasa.  lIpodunakruka
pacrpoCTpaHEHUsI BUPYCHBIX 3a00JICBaHUIA.

JdeMoHcTpanmu:

IToptpers: H. K. Konpuos, /1. 1. UBanosckuii, K. A. Tumupsses.

Tabmunpl u cxembl: «Tunel nutanus», «Metabomuzm», «MUTOXOHIPUSY,
«HepreTudyeckuii ooMmen», «Xmnopormtact», «Dotocunred», «Ctpoenue JTHK»,
«Ctpoenue u yHKIIMOHUPOBaHUE reHay, «CunTe3 Oenkay, «'eHeTuuecKkuit Koy,
«Bupyce», «bakrepuodaru», «Ctpoenue u xuzHeHHbI 1ukia Bupyca CIIN/a,
O6aktepuodaray, «Pemnukarus [JHK».

O6opynoBanue: Moaenu-anmukanuu «Yasoenue JIHK u Tpanckpumnimsy,
«buocunres 6enkay, «CTpoeHue KIECTKU», MOoelb cTpyKTyphl JTHK.

Tema 5. Pa3MHOKeHHE M HHAUBU/YAJTbHOE Pa3BUTHE OPTaHU3MOB.

Knerounslii 1muki, wiau >KU3HEHHBIM LMK KIeTku. MHTepdaza u MUTO3.
[Ipormecchl, mpotekaronue B uHTepdasze. Perukamus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpomMocoM. XpOMOCOMHBIM Ha0Op — KapHOTHIL.
JlunionaHbIA W TAlUIOWJIHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XPOMAaTHIBI.
[{uTosornueckue OCHOBBI PAa3MHOXEHUS U HHAUBUIYAJBbHOTO  Pa3BUTHUSA
OpPraHu3MOB.

Henenue kinetkn — mMuto3. Cranguu muto3a. IIponecchl, mpoucxonsiue Ha
Pa3HBIX CTAAUAX MUTO3a. BUOTOTrHYECKU CMBICT MUTO3a.

[Iporpammupyemas rudesb KJIETKH — arorTo3.

@dopMbI pa3sMHOXKEHUS OPTaHU3MOB: Oecrosioe U mosoBoe. Buasl Oecnonoro
Pa3MHOXKEHMS: JEJIEHUE HaJBOE, II0YKOBAHME OJHO- M MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEr€TaTUBHOE pa3MHOXKEeHHE. VICKyCCTBEHHOE KIIOHUPOBAHHE
OpPraHW3MOB, €r0 3HAYEHUE JJIS1 CEJICKIINU.

[TonoBoe pa3MHOXKEHUE, €T0 OTIIMYUS OT OECTIOIOTO.

Meito3. Cranuu Mmeiiosza. Ilporecchl, nmpoucxoasiiye Ha CTaAUsSX Meno3a.
[ToBenenne xpomocom B wmeno3e. KpoccunroBep. buonormueckuii CMbICI H
3HA4YCHHUE MEH03a.

['ameTtorenes — mpoiiecc 00pa30BaHUs TIOJNOBBIX KIETOK Y IKUBOTHBIX.
[TomoBbie Kene3bl: CEMEHHUKH W sIMYHUKU. OOpa3oBaHWE W PAa3BUTHE IOJOBBIX
KIIETOK — TaMmeT (CrepMaro30u[, SHIEKIIeTKa) — CIEepMaToreHe3 M OBOICHES.
OCOOEHHOCTH CTPOCHHS SAWIEKIETOK M CcrepMaro3ouaoB. OIiog0TBOpEHUE.
[TapTenorenes.

NuguBuayanbHoe pasBuTHe (OHTOTEHE3). OMOpPHUOHAIBHOE  Pa3BUTHE
(omOpuorenes). Drtanbl SMOPHOHATBLHOTO PA3BUTHUS Y TO3BOHOUYHBIX >KHBOTHBIX:
npoOneHue, racTpyisiuus, opranoreHes. lloctamOpuoHanbHOE pa3BuTHE. THIBI
MOCTAMOPUOHAIBHOTO Pa3BUTHS: MIPSIMOE, HEMpsiMoe (JInunHO4YHOE). BrnusiHue



cpeabl HA pa3BUTHE OPraHU3MOB, (HaKTOPBI, CIOCOOHBIE BHI3BIBATH BPOKIEHHBIE
YPOICTBA.

Poct u pazsutue pacrenuii. OHTOreHe3 IBETKOBOTO PACTEHUSA: CTPOCHUE
CEMEHU, CTAIUU PA3BUTHUSL.

JdeMoHcTpanmu:

Tabmuupl u cxembl: «POpMbl Pa3MHOXKEHHUS OPraHU3MOBY», «JIBoiiHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHuil», «BereraTuBHOE pa3MHOXKEHUE
pacteHuity, «Jlenenue kietku Oaktepuity, «CTpOCHHE TIOJIOBBIX KIETOK,
«Ctpoenne xpomocombl», «Knerounsiii nukn», «Permmukanus JTHK», «Mwutosy,
«Meiosz», «Ilpsmoe u HenpsAmoe pa3BUTHE», «['aMeTOreHe3 y MIEKONUTAIOMNX U
yesoBeKka», «OCHOBHBIE CTAIMM OHTOT€HE3a.

O6opynoBaHue: MHKPOCKOTI, MUKPOIpENapaThl «CriepmMaTo30U/1bl
MJIEKOTTUTAIONIETO», «SHleKIeTka MieKonuTameroy, «KapruokuHes B KiIeTKax
KOpEIllKa JyKa», MarHuTHas MoJAelb-anruiukanus «J/lenenue KIeTku», MOJEeNb
JHK, mozaenb MetadazHoit XpOMOCOMBI.

JlaGopaTopHble U IpaKkTHYeCKHe PadoThI:

Jlaboparopnass pabora Ne 3. «HaGmromenue MuTO3a B KIETKaX KOHUYMKA
KOpEIIIKa JyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

JlaGopatopHast pabota Ne 4. «M3yueHue CTpOEHHs TMOJOBBIX KJIETOK Ha
TFOTOBBIX MUKpOIIpEnapaTaxy.

Tema 6. HacieAcTBEHHOCTH U H3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3apaum renetuku. Mcropus pa3sutust reHeTUKU. Poib nurosorun
U OMOpPUOJIOTUM B CTAaHOBJIICHMM Te€HETHUKHU. BKiaa poccuiickux M 3apyOexHBIX
y4€HBIX B pa3BUTHE TEHETUKH. MeToabl TEHETHKU (THOPHUIIONIOTHYECKUH,
HUTOT€HETUYECKUM, MOJNEKYJISIPHO-TeHETUYeCKU). (OCHOBHBIE TI'€HETHYECKUE
noHATHS. ['eHeTnuecKkasi CHMBOJIMKA, UCIIOJIb3yeMasl B CXEMAaX CKPEIUBAHUN.

3aKOHOMEPHOCTH HACJIEIOBAHUS MPU3HAKOB, yCTaHOBJIEHHbIE . Menaenem.
MoHorubpuHOe CKpeluMBaHue. 3aKOH eAMHOO0Opa3usi THUOPHUIIOB TEPBOTO
nokoneHus. IlpaBuno AoMUHUpOBaHUA. 3aKOH paCIICIUICHHS [PU3HAKOB.
I'unioresa yucroTel ramer. 11oy1HOE M HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  cKpenuBaHuWe. 3aKOH  HE3aBUCHMOTO  HACJIEJIOBAHMS
npu3HakoB.  lluToreHernueckre  OCHOBBI ~ JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanmsupyroniee ckpemupaue. Mcnonp30Banne aHAIM3UPYIOMIETO CKPELIUBAHUSA
JUTSI OTIPEICIICHUS TEHOTHIIA OCOOM.

CuerienHoe  HacnefoBaHWe mpu3HakoB. Pabora T. Moprana 1o
CLEIUIECHHOMY HACJIEOBAaHHUIO I'eHOB. HapylieHne cuerieHus T€HOB B pe3ysbTare
KPOCCHHI' OBEPA.

XpOMOCOMHAs TEOpHUs HACIEICTBEHHOCTH. [ €eHETUUECKHE KAPTHI.



I'enetrnka mosia. XpoMOCOMHOE OMNpeAeieHUue MoJjia. AyTOCOMBI U TOJOBBIE
XpoMocoMmbl. ['omorameTrHsle W reTreporaMeTHble OpraHu3Mmbl. HacnenoBanue
MPU3HAKOB, CLEIIJIEHHBIX C MOJIOM.

N3menunBocTh. Bubl ”3MEHYNBOCTHU: HEHACIIEICTBEHHASI M HACIICICTBCHHAS.
Ponp  cpenbl B HEHACHEACTBEHHOM  U3MEHUYMBOCTH.  XapaKTEpUCTUKA
MOU(DUKAIMOHHONW U3MEHYMBOCTU. BapuanimoHHbIN psi/l U BapyuallMOHHAS KpUBas.
Hopma peakunu npusHaka. KoauuecTBEHHBIE M KAaYE€CTBEHHBIE MPU3HAKH M UX
HopMa peakiuu. CBolicTBa MOAU(DUKAIIMOHHON N3MEHYUBOCTH.

HacnenctBenHasi, wiM TeHOTUNHMYECKAs, W3MEHUYMBOCTh. KomOuHaTUBHAs
U3MEHYMBOCTh. Melo3 W TOJIOBOM mpollecC — OCHOBA KOMOMHATUBHOM
U3MEHYMBOCTU. MyTanMoHHasi u3MeHYMBOCTh. Kitaccudukaius MyTaruii: TeHHBIE,
XpPOMOCOMHBIE, TeHOMHbIE. YacToTa ¥ NMpUYMHBI MyTanuii. MyTtareHHbie (pakTopshl.
3aKOH rOMOJIOTMYECKUX PSIAOB B HacieACTBEHHOM n3MeHunBoctu H. M. BaBuioga.

BuesnepHas HacCI€CTBEHHOCTh U U3BMEHYUBOCTb.

I'enetnka uyenoBeka. Kapuotun uenmoBeka. OCHOBHbIE METOJIbl T€HETUKHU
YeJIOBEKA: FeHeaIOTHUYECKUM, OJIU3HEIIOBBIH, IIMTOTCHETHYCCKUM, OMOXMMHYCCKUH,
MOJIEKYJIIPHO-TE€HE TUYECKU. CoBpemenHoe onpeaesIeHue TE€HOTHIIA:
MOJTHOT€HOMHOE CEKBEHUPOBAHHUE, T€HOTUIUPOBAHHUE, B TOM YHCJIE C MOMOIIBIO
[M[[P-ananu3a. HacnencTtBenHble 3a00jeBaHUsl YeJIOBEKa: TEHHbIE OOJIE3HH,
00JIE3HU C HACIEJICTBEHHOM MPEApacoiOKEHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckue u TeHepaTuBHble MyTauud. CTBOJOBbIE KIETKU. [IpHHIUIIBI
3I0pOBOT0 00pa3a KU3HU, TUATHOCTUKHU, MPOPUIAKTUKH U JICUCHUS TeHETHUECKHX
Oone3Hell. MeanKo-reHeTH4ecKoe KOHCYJIbTUPOBAHWE. 3HAUEHHE MEIUIIMHCKOU
TCeHETHKHU B MIPEIOTBPAIICHUH U JICYCHUU TeHETUUECKUX 3a00JIeBaHUMN YeTTOBEKA.

JdeMoHcTpaumuu:

IToptpetsl: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodeer-Pecosckuii, H. V1. BaBuios.

Tabmumer  w cxeMbl:  «MOHOTHMOPHJIHOE  CKpCIIMBAaHUE H  €ro
LIUTOT€HETUYECKAs] OCHOBa», «3aKOH pAaCIICIUICHHS] U €ro LHUTOreHEeThYecKas
OCHOBay», «3aKOH YUCTOTHI raMeTy», «lurubpuaHoe CKpenuBaHue,
«l{uTonornueckue OCHOBBI JTUTHOPUTHOTO CKpEILIUBAHUSAY, «Meiiosy,
«B3auMogencTBUE  aJUIeNIbHBIX T'€HOB», «l'€HEeTHYeCKHEe KapThl PACTEHU,
KUBOTHBIX U 4eNOBEKa», «l'eHeTuka mona», «3aKOHOMEPHOCTH HaCJIEHOBaHUS,
CUCIUIEHHOTO ¢ mnoyioMm», «KapuoTunsl yemoBeka H KUBOTHBIX», «Buabl
W3MEHYHUBOCTHY», «MomudukannonHas HW3MEHYMBOCTH», «HacnmemoBanume pesyc-
dakropa», «I'eHeTnka rpymni KpoBuy», «MyTarmoHHAsI N3MEHUYHUBOCTHY.

O6opynoBanue: MoOAETU-aMIUIUKAINA <« MOHOTHOPHUIIHOE CKpEITUBAHUECY,
«Henonnoe nomuHupoBaHuey», «Jlurubpunnoe ckpeniuBanue», «llepexpéct



XpOMOCOM», MHKPOCKON U MHKporpenapar «J/lpozopuna» (Hopma, MyTauuu
(OpMBI KPBUIBLEB U OKpPACKU Tena), repOapuil «I'opox moceBHON.

JlabopaTopHbie M NpaKTHYeCKHe padoThI:

Jlaboparopnast pabora Ne 5. «/3yueHue pe3yabTaTOB MOHOTHOPHUIAHOTO U
TUTHOPUAHOTO CKPEIMBAHUS Y APO30(UIIbI HA TOTOBBIX MUKpPOIIpEnapaTaxy.

Jlaboparopnas pabota Ne 6. «M3yueHue MoauUKallMOHHON U3MEHYHUBOCTH,
IIOCTPOEHUE BAPUALMOHHOIO Psiia U BApUALIMOHHON KPUBOI.

JlaGopatopnas padota Ne 7. «AHanu3 MmyTanuil y 1po30¢puisl Ha TOTOBBIX
MUKpOMpenapaTax».

[Ipaktuueckass pabora Ne 2. «CocTaBieHHE W aHaJIU3 POJOCIOBHBIX
YEJIOBEKaY.

Tema 7. Cesiekumsi oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa M IMPOLECC. 3apOXKIAEHUE CEJIEKIUU U JOMECTUKALMA.
Yuenne H. W. BaBumoBa o0 1meHTpax NPOUCXOXKIACHUS U MHOTO00pa3us
KyJbTYPHBIX pacTeHui. LIeHTphl MPOUCXOXKIEHUS AOMAIIHUX KUBOTHBIX. COpT,
nopoja, MTaMM.

CoBpeMeHHbIE METOIbI CeNeKInU. MaccoBbIi U MHIUBUIYaTbHbIN OTOOPHI B
CEJEKLIMM pACTEeHUM U KUBOTHBIX. OlleHKa 3KcTepbepa. bim3kopoacTBeHHOE
ckpemBanue — HMHOpuAMHT. Ywucras nuHusa. CKpelMBaHUE YHUCTHIX JIMHUH.
['erepo3uc, wnu rubpunHas cuna. HepoacTBeHHOE CKpellMBaHUE — ayTOPUIUHT.
Otnanénnas rtulOpuauzanus u e€ ycrnexu. VCKycCTBEHHBI MyTareHes H
NOJIyYEHUE TOJUIUIOUAOB. JIOCTMKEHUSI CEJIEKUMU pACTEHUH, JXUBOTHBIX U
MUKpPOOPTaHU3MOB.

buorexHonoruss kak oTpacib IPOU3BOJACTBA. ['€HHAs WHKEHEpUs. ODTarbl
co3nanus pexomOuHanTHOW JIHK wm TpancrenHsix opranusmoB. Kierounas
uxeHepus. Kinetouneie KyJnbTypbl. MUKpPOKIOHAJIBHOE PAa3MHOKEHUE PACTECHUM.
KiloHnpoBaHHe BBICOKOMPOAYKTUBHBIX CEJIbCKOXO3AMCTBEHHBIX OPraHU3MOB.

Dkojloru4eckue M ITthdeckue  mpobiaemMbl. MO —  TreHeTHYecKH
MOAU(PUITUPOBAHHBIC OPTaHU3MBI.
JleMoHCcTpauuu:

[Toptpersr: H. 1. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. .
HBaHoB.

Tabmuuet u cxembl: kKapta «LleHTpBI TPOMCXOXKIECHUS U MHOTOOOpa3us
KYJbTYpHBIX pacTteHuil», «Ilopoabl TOMalIHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pacrenuity, «Otnanéanas rudpuauzamnus», «Padoter akagemuka M. @. FBanoBay,
«llonmummonaus», «OObEeKTh OUOTEXHOJNOTUWY», «KileTouHble KynIbTYypbl U
KJIOHMpOBaHUeE», «KOHCTpyHnpOBaHUE U EPEHOC TEHOB, XPOMOCOMY.

O06opynoBaHue: MYJISKH TIOJIOB U KOPHETJIONOB JUKUX (POPM U KYJIbTYPHBIX
COPTOB pacTeHu, repoapuit «CenbCKOX03IMCTBEHHBIC PACTCHUS.



JlabopaTopHbie 1 NpaKTHYECKHE PadoThI:

Okckypcuss «OCHOBHBIE METOABI M JOCTHIKEHUS CEJIEKUUMU PACTEHHU W
KUBOTHBIX (Ha CENEKIIMOHHYIO CTaHLHIO, IUIEMEHHYIO bepmy,
COPTOMCHBITATENbHBIA  yYaCTOK, B TEIUIMYHOE  XO3SCTBO, J1ab0OpaTopuio
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KJIIACC

Tema 1. DBoJIIOIIHOHHASI OMOTOTUSI.

[IpeanochIKu BO3HUKHOBEHHUS JBOJIOIMOHHOM TEOPUU. DBOJIFOIMOHHAS
Teopusi U e€ MecTo B Ouosioruu. BrusiHue SBOJIONMOHHOW TEOPUU HA Pa3BUTHE
OMOJIOTHH U APYTUX HAYK.

CBuzerenscTBa HBOJMIONUU. [lameoHTOIOrHYECKHE: MOCIEI0BATEIBHOCTD
MOSIBJICHUST BUJOB B TMaJ€OHTOJIOTUYECKOW JIETOMHUCH, TMEPeXOJHbIe (OPMBI.
buoreorpadudeckue: cxoacTBo u paznuuue GayH u Gpaop MaTepUKOB U OCTPOBOB.

OMOpHUOIOTUYECKHUE: CXOJICTBA M Pa3Iu4us IMOPHOHOB pa3HBIX BHJIOB
M03BOHOYHBIX. CpaBHHUTEIHHO-AaHATOMUYECKHE: TOMOJIOTHYHBIC, AaHAJIOTUYHBIC,
pyIUMEHTapHBIC OpraHbl, aTaBU3Mbl. MOJEKYJIIPHO-OMOXUMHYECKHUE: CXOICTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKUX MyTeH y BcCeX
OpTaHU3MOB.

OpomtounonHas Tteopuss Y. JlapBuna. [lpeAnochbulkM BO3HUKHOBEHHS
napBUHU3MA. J[BIDKYIIME CHUJIBI HBOJIONUU BHAOB 1o JlapBuHY (M30BITOUHOE
pPa3MHOXEHHUE TPU OTPAHUYEHHOCTH PECYPCOB, HEompeneaEHHas MU3MEHYUBOCTbD,
O0opb0a 3a CyIecTBOBaHUE, €CTECTBEHHBINH 0TOOD).

Cunretnyeckas teopus 3Bosironnu (CTD) u €€ OCHOBHBIE MOJOKEHHUS.

MuxkposBosorus. [lomysiius kak eAMHUIA BUAA U SBOJIOLUU.

JIBkymue cuibl ((pakTopbl) DBOJIONUKA BUIOB B Ipupoje. MyTallMOHHBIN
npolecc M KOMOWHATHMBHAS HM3MEHYHMBOCTH. [lOMynsiiMOHHBIE BOJHBI U Jpeiid
reHoB. M30s1ust U1 MUrpanusi.

EctectBeHHbIi 0TOOp — HampaBisOmuil ¢akrop sBoionud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[TprcniocOOIEHHOCTh OPraHU3MOB KakK pe3yibTaT dBOMIONUHU. [IpuMepsr
MPUCTIOCOOJICHNI Y OpraHu3MOB. ApoMOpGh03bl U HAHOATATITAIIH.

Bun wu BumooOpazoBanme. Kpurtepum Buma. OcHOBHbIE  (HOPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

MakpooaBomonusi. DopMbl  IBONIONUHU:  (prsieTHYecKas, IUBEpreHTHAs,
KOHBEPIreHTHasl, mapauienbHas. HeoOpaTuMocTh SBOTIONUN.

[IpoucxoxaeHne OoT HeclenHaIU3UPOBAaHHBIX MpeakoB. [Iporpeccupyromas
crieruanu3anys. AJanTUBHAS paararius.

JdemMoHcTpauuu:



Iloptpersr: K. Jlnnnen, XK. b. Jlamapk, Y. Jdapsun, B. O. KoBanesckuii, K.
M. Bbap, O. I'ekkensb, . Mroep, A. H. Ceepuios.
Tabmuupl 1 cxemsl: «Pa3BuTHE OpraHnyeckoro Mupa Ha 3emie», «3apoAblu

MO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeontepukc»,  «DopMmbl  OOppOBI  3a
cylecTBoBaHue», «EctecTBeHHbI 0TOOp», «MHOroo06pasue COpToB pacTeHUI»,
«MHoroo6pasue  mopoA  KHUBOTHBIX, «Ilomyamumy, «MyTtauuoHHas

U3MEHYUBOCTHY, «Apomopdo3bly», «Mamoamantamum», «OO0mas aereHepamus,
«/IBmxkymme cunbel 3Bosonuny, «Kapra-cxema wmapmpyra nyremectBus Y.
JHapBuHay, «bopb0a 3a cymiectBoBaHue», «[IpuCrocoOJI€HHOCTh OPTaHU3MOBY,
«["eorpaduueckoe BU000pa3oBaHUEy, «IKOJOTUYECKOE BUI000PA30BAHHEY.

O6opynoBaHue: KOJUICKIHMS HACEKOMBIX C Pa3IMYHBIMU THUIIAMH OKPACKH,
Ha0Op TJIOJOB M ceMsH, KoJuleKuusi «[IpuMepbl 3alUTHBIX MPUCIIOCOOICHUHN Y
KUBOTHBIX», MOJeb «OCHOBHBIC HAMPABJICHUS IBOJIIOIUNUY, OOBEMHAS MOJIEIb
«CTpoeHHE rOJIOBHOTO MO3Ta TO3BOHOYHBIX».

buoreorpaduueckas kapra wMupa, KoyUieKIus «DOpMbI COXPAHHOCTH
HMCKOMIA€MbIX JKMBOTHBIX W pacTeHWi», Mojaenb anmukanus «llepexkpéct
XpOMOCOM», BJIaxHble mpenapaThl «Pa3Butue Hacekomoro», «Pa3Butue
JATYIIKWY», MUKporpenapaT «JIpo3zodwia» (Hopma, myTaruu (GOpMbl KPbUIBEB U
OKpacKH TeJia).

JlaGopaTopHble U IpakTHYeCKHe PadOThI:

JlaGopatopHast pa6ora Ne 1. «CpaBHeHue BUIOB MO MOP(HOIOTHIECKOMY
KPUTEPHUIO».

JlaGopatopnas pabora Ne 2. «Onucanue npuUCTIOCOOIEHHOCTH OpraHU3Ma M
€€ OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HukHOBeHHE M pa3BUTHE KU3HU HA 3eM.Ie.

JloHay4dHble TpPEACTAaBICHUS O 3apOKICHUM >KU3HU. HayuHble Trumoressl
BO3HMKHOBEHHUSI JKM3HU Ha 3emje: aOuOTreHe3 M MaHCIepMHUsA. XHUMHUYECKas
HBOMIOIMSI. AOHMOTEHHBIM CHHTE3 OPraHWYeCKUX BEHIECTB M3 HEOPTaHMYECKUX.
DKCIEpUMEHTAIIBHOE MOATBEPAKACHUE XUMUYECKON 3BoMoMK. HauanbHble 3Tambl
ouonornyeckoit »Bomonuu. ['mnoreza PHK-mupa. ®opmupoBanne meMOpaHHBIX
CTPYKTYP W BO3HUKHOBEHME NPOTOKJIETKHU. l[lepBble KIETKM M HMX 3BOJIIOLHS.
®opMUpPOBaHUE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

PazButre xu3Hu Ha 3emuie 1o 3paMm U nepuoaam. Karapxeil. Apxelickas u
nporepo3oiickas »pbl. laneo3oiickas spa u €€ mnepuonabl: KeMOpPUKUCKUH,
OPJAOBUKCKHM, CHITYPUICKUM, JEBOHCKUN, KAMEHHOYT OJIbHBIN, IEPMCKHIA.

Me3o3oiickass 3pa W €€ TMEepHOIbl: TPUACOBBIM, KOPCKHUH, MEIOBOM.

KaliHo3oiickast spa u €€ mepuobl: NajleOreHOBbIM, HEOTE€HOBBIM,
AHTPOIOTEHOBBIM.



XapakTepucTUKa KIMMATa U TE€OJIOTMYECKHUX MNpoueccoB. OCHOBHBIE 3TaIlbl
ABOJIOLMKM PACTUTEIBHOTO M >KUBOTHOrO MHpa. ApoMopdo3bl y pacTeHUd U
*KUBOTHBIX. [l0osiBIIEHNE, paCUBET U BBIMUPAHUE TPYIIN )KUBBIX OPraHU3MOB.

Cucrema OpPraHMYECKOro Mupa Kak OTpaxkeHHe 3BOJIOUHH. (OCHOBHBIE
CHUCTEMATUYECKHE TPYIIIbI OPraHU3MOB.

OBOJIIOIMS YeJIOBEKa. AHTPOIOJIOTUs KaK HayKa. PasBurue npeacTaBieHu o
MIPOUCXOXKIAEHUN YeloBeKa. MeTonbl u3ydyeHus anTponoreHe3a. Cxoacrtsa u
pa3yinuus 4eJ0BeKa U KUBOTHBIX. CUCTEMATUYECKOE MOJIOKEHHUE YETIOBEKA.

JBuwxymue  cuibl  (pakTopsl) — aHTpONOreHes3a. Hacnencreennas
U3MEHYMBOCTh W  €CTeCTBEHHBIM oTOOp. OOmecTBeHHbIH 00pa3 >KU3HU,
U3TOTOBJIICHUE OPYAUI TPY1a, MBIIICHUE, PEYb.

OCHOBHBIE CTAaIMM M BETBU IBOJIIOLMU YEJIOBEKA: aBCTPAJIONMUTEKH, YeloBeK
ymenbii, Yenosek npsaMoxoxsumi, YesnoBek HeaHAEpTalIbCKuK, YesoBek
pasyMHbIii. Haxojaku HCKOMaeMbIX OCTaTKOB, BpPEMs CYIIIECTBOBAaHHS, 00JIacTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 >KU3HU, OPYIHS.

YenoBeueckue pacbl. OcCHOBHBIE  OOJBIIME  pachl:  €BpPOMEOUHAsS
(eBpasmiickasi), = Herpo-aBCTpajoujHas  (dPKBaTOpUaibHAsA),  MOHTOJOMJIHAA
(a3maTcko-amepukaHckas).  UepTsl  NPUCIOCOOJEHHOCTH  MpeACcTaBUTENEH
YEJIOBEUYECKUX Pac K YCJIOBHUSIM CYHIECTBOBaHUA. EQMHCTBO 4UETOBEYECKUX pac.
Kpuruka pacuzma.

JdeMoHcTpanmu:

[Toptpetsr: @. Penu, JI. Tlactep, A. N. Onapun, C. Munnep, I'. FOpu, 4.
JlapBuH.

Tabnuup! u cxeMbl: «Bo3unkHoBeHne COJIHEUHOI CUCTEMBI», «Pa3BuTHe
opraHumyeckoro mupa», «PactutenpHas  KiueTka», <«OKMBOTHas  KJETKay,
«IIpokapuotnueckas kieTka», «COBpeMEHHasi CUCTEMa OPraHUYECKOr0 MHpay,
«CpaBHEHHE AaHATOMUYECKUX YEpPT CTPOCHMSI YEJIOBEKAa U YEJIOBEKOOOPA3HBIX
o0e3bsin», «OCHOBHBIE MeCTa TMAJICOHTOJIOTMYECKHMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4YeJoBeKa», «llpeBHeumue moam», «peBHue monn», «llepsbie
COBPEMEHHBIE JIIOAN», «HenoBeuecKkne pacei».

O6GopynoBanue:  Mymsku  «l[Ipoucxoxnenne  4enoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MHUTEKAHTPOIA, HEaHJepTaiblla, KPOMAHbOHLA), CJIENKH WU
M300pKEHUS KaMEHHBIX OpYIUd MEepBOOBITHOTO YelOBeKa (KaMHU-YOIIIEPHI,
pyomma, ckpebjia), TeOXpOHOJOTHYECKas TaOauIa, KOUICKIUS «DOpMbI
COXPaHHOCTHU UCKOIAEMBIX )KUBOTHBIX U PACTEHUW.

JlabopaTopHble 1 NpaKTHYEeCKHE PadOThI:

[Ipaktuueckast pabora Ne 1. «M3yueHne MCKOMAaeMbIX OCTATKOB PACTEHUU U
KUBOTHBIX B KOJUICKLIUSIX).



OKcKypeus «IBONIOLUS OPraHMYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHbII I KpaeBeIueCKUil My3eil).

Tema 3. OpranusMbl U OKpPY:Kal0LAs cpeaa.

DKoJorus Kak Hayka. 3aJjau U pa3/iesibl 3KOJOTUU. MeTO bl HKOIOTMYECKUX
HCCIIEIOBAHUN. DKOJIOTUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUsT OPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPUOPTaHU3MEHHASI.

Okonorunyeckue (akrtopel. Knaccupuxamus sKoNOrudeckux (HakTopoB:
abuotuyeckue, OWOTHMYECKHME U aHTPONOreHHbIe. JleWcTBHE HSKOJIOTMYECKHUX
(aKkTOpOB Ha OPraHU3MBbI.

Abuotnueckune (akTopbl: CBET, TEMIEPATypa, BIAXKHOCTh. DOTONEPHOIU3M.
[Ipucnocobnenust  OpraHMu3MoB K  JEHCTBUIO  aOMOTHYECKUX  (PaKTOPOB.
buonoruyeckue puTMBbI.

buornueckue (bakTopshl. Buner OMOTHUYECKUX B3aMMOJICCTBUM
KOHKYPEHIIUS, XUIIIHUYECTBO, CuMOM03 U ero (opmel. [lapasuTtusm, kooneparus,
MYTyalau3M, KOMMEHCaIu3M (KBapTUPAHCTBO, HAXJIECOHHUYECTBO). AMEHCAIN3M,
HeUTpanu3M. 3HauyeHue OWOTHYECKUX B3aUMOJICUCTBUNA MJisi CYIIECTBOBAHUS
OpPraHU3MOB B MPUPOHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAapaKTEPUCTUKH mnomysanuu. OCHOBHBIE IOKa3aTenu
NOMYJIALIMU: YHCIEHHOCTb, IUIOTHOCTh, POXIAEMOCTb, CMEPTHOCTb, MPUPOCT,
murpanus. J[nHaMuKa YuCIEHHOCTH MONYJISIUUN U €€ PeryJIsius.

JdeMoHcTpanmuu:

[TopTpetsi: A. I'ymG6ombar, K. @. Pynwe, 3. I'exkens.

Tabmuuer u cxembl: kapra «[Ipupoansie 30ub1 3emum», «Cpenbl oOUTaHUS
opraHu3moBy», «®oronepuoauzm», «llonmymamum», «3aKOHOMEPHOCTH pOCTa
YHUCJICHHOCTHU NOMYJSIuU HHOY30puu-Tyhenbkny, «[lumessie memnmy.

JlaGopaTopHble U NpakTHYeCKHe PadoThbI:

Jlabopatopnas padota Ne 3. «Mopdomoruueckre 0COOEHHOCTH PACTCHUI U3
Pa3HBIX MECT OOUTAHUS.

Jlabopatopnas padota Ne 4. «BnusiHre cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIeyCcay.

[Tpaktuueckas padora Ne 2. «IToacu€T MIOTHOCTH MOMYJISIUN Pa3HBIX BUTOB
pacTeHUN.

Tema 4. Coo01mecTBa M 3KOJT0rH4ecKHe CHCTEMBbI.

CoobmiectBo opranu3mMoB — OwuorieHo3. CTpyKTypsl OWOIlEHO3a: BHIIOBa,
MPOCTpaHCTBeHHAs, Tpoduueckas (mumesas). Bugsr-momunantel. CBsizu B
ouoneHose.

Okonornueckue cuctembl (3kocuctemsbl). llonste 00 »sKocucTeMe U
ouoreonenosze. OyHKIMOHATBHBIE KOMIIOHEHTBI 3KOCHCTEMBI: IPOJYLEHTHI,



KOHCYMEHTBI, peylieHTbl. KpyroBOpoT BEIIECTB U MOTOK PHEPTUU B IKOCHUCTEME.
Tpoduueckue (nmuUIeBbIE) YPOBHU JKOCUCTEMBI. lluieBble LEeNmM U CETH.
OCHOBHBIE TIOKAa3aTeIu SKOCHUCTEMBI: Ouomacca, NPOAYKIMS. ODKOJIOTHMYECKHE
NUpamMubl: MPOAYKLUHMH, YHUCIEHHOCTH, Ouomacchl. CBOWCTBA 3KOCHCTEM:
YCTOMYMBOCTh, CaMOperyJisuus, pazsurue. CyKieccusl.

[IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03€p M PEK. DKOCUCTEMA XBOWHOIO
WM IIAPOKOJIMCTBEHHOIO JIEca.

AHTpOIIOreHHbIE  HKOCUCTEMBI.  ATPOIKOCUCTEMBL. Y POOIKOCHCTEMBI.
buonoruyeckoe u X034iCTBEHHOE 3HAYEHUE arpO3KOCUCTEM U YPOOIKOCHUCTEM.

buopaznooOpasue kak @akrop ycroiunBocTu dKocucteM. CoxpaHeHHe
OMOJIOTMYECKOTO pazHOoOOpa3us Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6uocdepe. 'panuiipl, coctaB U CTpyKTypa
ouocdepnl. JKuBoe BemectBo u ero ¢yHkuuu. OcobeHHOCTH Ouochepbl Kak
rJI00aIbHOM 3KocHUCTeMbl. J[MHaMHMueckoe paBHOBEcHE W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoTsl BelecTB 1 OMOT€OXUMUYECKUE UKL 3JIEMEHTOB (yriaepoja,
azora). 30HabHOCTh Ouochepsl. OCHOBHBIC OMOMBI CYIIIH.

YenoseyecTBO B Ouochepe 3emin. AHTPOIIOreHHbIE U3MEHEHUs B Ouocdepe.
['moGanpHBIE SKOIOrMYECKHE MPOOIEMBI.

CocymiecTBoBaHuE MIPUPOJIBI U YeJI0BEUECTBA. CoxpaHneHue
6nopa3zHooOpasusi Kak OCHOBa ycToiunBoCTH Onocdepsl. OCHOBA palOHAIBLHOTO
yIOpaBI€HUsI MPUPOAHBIMU pPECypcaMHM MW HUX UCHOIb30BaHue. JlocTmxkeHus
OMOJIOTHHY U OXpaHa MPUPOJIbI.

JdeMoHcTpaumuu:

IToptpetst: A. JIxk. Tencnu, B. H. Cykaués, B. NI. Bepnanckuii.

Tabmumpr 1 cxemsl: «IlumeBsie nenu», «bUONEHO3: COCTaB U CTPYKTYpay,
«IIpuponubie coobmiectBay, «llenmu nuTaHus», «IKOIOTHYECKas MHUPAMUIIAN,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOMHOro  Jjeca», «buoneno3 Bomoéma», «Arpoueno3», «lIpumepnHbie
AHTPOIIOT€HHBIC  BO3JCWCTBHS Ha MNPUPOAY», «BaxHedmne MCTOYHUKU
3arps3HEHUs BO3AyXa M TPYHTOBBIX BoA», «llouBa — BakHeillash coCTaBISOIIAS
ouochepry, «DakTopsl aerpaganuu nouBy», «llapHukoBeiit 3 dexr», «DakTopsi
pPaAMOaKTHBHOTO 3arpssHeHust Ouochepr», «OO0mas crTpykTtypa Omochepb»,
«Pacnpoctpanenne xku3Hu B Ouocdepe», «O30HOBBIA dKpaH Ouochepsn,
«KpyrosopoT yriepoaa B 6uocdepe», «KpyroBopoT azota B mpupoae».

O6opynoBaHue: MOAETb-aNTUIMKANU « TUTIHYHBIE OMOIICHO3BI», TepOapuii
«PactutenpHbie cO00IIEeCTBaY, KOJUIeKIMN «broleHos3y, «Bpeautenu BaKHEUIITNX
CEIbCKOXO3IMCTBEHHBIX KYJIbTYp», TrepOapuu W KOJJICKIIMM pACTEHUU U
KUBOTHBIX, MPUHAJIEKANIME K PA3HBIM 3KOJIOTUYECKUM TpyIIlaM OJHOTO BHUA,



Kpacnas knura Poccuiickoit ®enepaunu, u300paxxeHUs] OXpaHIEMbIX BUIO0B
PAaCTEHHUH U )KUBOTHBIX.



IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA [IPOIPAMMLI 11O
bBNUOJIOTMN HA  BA3OBOM  YPOBHE CPEJIHEI'O  OBILIEI'O
OBPA30OBAHUA

Cornacio ®I'OC COO, ycraHaBnuBarTCd TpeOOBaHUS K pe3ysbTaTaMm
OCBOCHHUSI OOYy4YalolMMHUCSI TporpaMM cpeaHero oOimiero  oOpa3oBaHMUS:
JMYHOCTHBIM, METAIIPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType NTMYHOCTHBIX PE3ylbTaTOB OCBOEHUS Mpenmera «buomorus»
BBIZICJICHBI CJIEAYIOIINE COCTABJISIONINE: OCO3HAHUE OOYYaIOIIUMUCS POCCUMCKON
rpaXkJaHCKON MAECHTUYHOCTH — TOTOBHOCTU K CAMOPA3BUTHUIO, CAMOCTOSTEIbBHOCTH
U CaMOONPEJACIICHUIO, HaJWYue MOTHBAIlMM K OOY4YEHUIO  OHOJIOTHH,
I[eJICHANIPABIICHHOE pa3BUTHE BHYTPEHHUX YOEXKICHUN JIMYHOCTA HA OCHOBE
KITFOUEBBIX IICHHOCTEH M HMCTOPUYECKUX TPAAUIUNA PpPa3BUTHS OMOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIUXCS PYKOBOJCTBOBATHCS B CBOCH
JNEATEIBHOCTA 1LIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKaAMH, MPUCYIIUMU CUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIMYHME OSKOJOTMYECKOTO IPAaBOCO3HAHUSA,
CITOCOOHOCTH CTaBUTH 1LIEJIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JInyHOCTHBIE pe3yybTaThl OCBOCHUA mpeamera «buosorus» mocturarorcs B
€IUHCTBE YYEOHOM M BOCIHUTATEIBLHOW JEATEILHOCTH B COOTBETCTBUH C
TPaAULIMOHHBIMUA POCCUUCKUMU COIMOKYJIBTYPHBIMU, UICTOPUYECKUMHU U JYXOBHO-
HPABCTBEHHBIMHU ILIEHHOCTSIMU, MPUHATHIMUA B OOIIECTBE MpaBUIaMHU W HOpPMaMU
MOBEJICHUS W CIOCOOCTBYIOT IIpOIlECCaM CaMOIIO3HAHUS, CaMOBOCIUTAHUS U
CaMOpa3BUTHS, Ppa3BUTUA BHYTPEHHEH TMO3UIMU JIUYHOCTH, TMATPUOTU3MA,
YBOKECHHUS K 3aKOHY M MPABOMOPSIAKY, YEJIOBEKY TPyJa W CTapllIeMy MOKOJECHUIO,
B3aMMHOI'O YBa)KCHHS, OCPEKHOTO OTHOIIEHUS K KYJIbTYpHOMY HACJICAUI0 U
TpaJIuIMsIM MHOTOHAIIMOHAILHOTO Hapoja Poccuiickon denepannu, MPUPOIE U
OKPY’KAIOIIEH Cpee.

JIn4HOCTHBIC pE3ynbTaThl OCBOCHMs y4eOHOro mnpeaMera «buomorusy»
JOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTh 00YYaIOMMUXCsS PYKOBOJACTBOBATHCS
chopMUpOBAaHHOKW BHYTPEHHEH TO3WIHMEH JIUYHOCTH, CHCTEMOH IIEHHOCTHBIX
OpUEHTAllMK, TO3UTHUBHBIX  BHYTPEHHUX  YOEXKICHHH, COOTBETCTBYIOIINX
TPAJAUITMOHHBIM I[IEHHOCTSIM POCCHMCKOTO OOINEeCTBa, paclIMpeHHe >KU3HCHHOTO
ONbITa U OMbITA JAEITEIBHOCTA B MPOLECCE PEATU3ANNN OCHOBHBIX HAINPABICHUN
BOCIIUTATEIIbHOM JIEATEIIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpaxkIaHCKOr0 BOCIIMTAHMA:

c(hopMHUPOBAHHOCTH IPAKIAHCKOMN MO3UIIMK O0YyJAIOIMIETOCs KaK aKTUBHOTO U

OTBETCTBEHHOTO 4JI€HA POCCUMCKOTO OOIIECTBA;



OCO3HAHUE CBOMX KOHCTUTYLIMOHHBIX MpaB M OOS3aHHOCTEH, yBa)kKeHUE
3aKOHA U MIPABOIOPSJIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM JESATEIbHOCTH TIPU CO3AAHUU
y4eOHBIX MPOEKTOB, PEIICHUH YYEOHBIX M TO3HABATENIbHBIX 3a/a4, BBHIMOJIHECHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh ~ OMpPENENATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATH €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIOJICH ¢ Pa3HBIMHU YOCKIACHUSIMHU, KyJIbTYPHBIMU IIEHHOCTAMHU U
COLMAJIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYJAHHUYECTBY B IMPOLECCE COBMECTHOIO BBHIMTOJIHEHHUS
y4eOHBIX, T[I03HABATEIIbHBIX U HCCJIEAOBATEIBLCKUX 3a/a4, YBaXUTEIHLHOTO
OTHOIIIGHUSI K MHEHHUIO OIIMOHEHTOB NpPH OOCYXICHUU CIHOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COZEPIKAHUS;

FOTOBHOCTh K TYMaHUTAPHOUN U BOJIOHTEPCKOU AEATEIBHOCTH;

2) MIAaTPHOTHYECKOI0 BOCTIMTAHUS

c(hopMUPOBAHHOCTH POCCUUCKOU IPaXKI1aHCKOMN UJICHTUYHOCTH,
NaTpUOTU3MA, YBaXXEHHUS K CBOEMY Hapojay, YYBCTBA OTBETCTBEHHOCTH TNEPE]
Ponunou, ropmocty 3a cBOM Kpal, CBOIO PoauHy, CBOM S3BIK U KYJIBTYPY,
IIPOIIUIOE U HACTOsIIEE MHOIOHAMOHAIILHOIO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIECHUE K IIPUPOJHOMY HACIEAUIO U NMAMATHUKAM PUPOJIBI,
NOCTVKEHUSM Poccnu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUHCKUX YUYEHBIX B CTAaHOBJIICHHE W
pa3BuTHE OWOJOTHMH, TMOHUMAaHUS 3HAYCHHWs] OHWOJOTMM B TO3HAHUHM 3aKOHOB
IPUPOJIBI, B )KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBA;

uaeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CHyKeHHMIO W 3amuTte OTeuecTna,
OTBETCTBEHHOCTH 32 €T0 CyNbO0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSI:

OCO3HaHUE IYXOBHBIX LEHHOCTEN POCCHIICKOrO HapoAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TIOBE/ICHHUS,

CIIOCOOHOCTh OIICHMBATh CUTYAIMI0O M MPUHUMATh OCO3HAHHBIC DPEIICHUS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U LICHHOCTH;

OCO3HAHHWE JIMYHOTO BKJIaJa B TOCTPOCHHE YCTOMYMBOTO OyIyIIero;

OTBETCTBEHHOE OTHOIIIEHNE K CBOMM POJUTENSIM, CO3/IAHUIO CEMBbU HA OCHOBE
OCO3HAHHOTO TMPHUHATUA I[EHHOCTEM CEMEWHOM JKU3HM B COOTBETCTBUU C
TpaauiusiMHu Hapo0B Poccuu;

4) 3cTeTHYeCKOro BOCTIMTAHNS

ACTETUYECKOE OTHOIIECHUE K MHPY, BKIIOYasi 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIICHUI;



IIOHUMAHUE 3MOLMOHATIBHOTO BO3JIEHUCTBUS KUBOM IIPUPOIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAXXEHHUIO B PA3HBIX BUJAX HCKYCCTBA, CTPEMIICHHE
MPOSIBISITH KAYECTBA TBOPUECKOM JINUHOCTH;

5) ¢usnyeckoro BocnuTaHHA, (OPMHUPOBAHHUS KYJIbTYPbI 3/10POBbS W
IMOIMOHATBHOTO 0JIArONOJIy Y Hs:

NOHUMAHWE U peanu3alus 3J0pOBOro M 0e30macHoro ooOpa3a >KHU3HU
(3mopoBo€  TUTaHWE, COONIOJCHHE TUTMEHHMYECKHX TMpaBWI U HOPM,
cOaaHCUPOBAHHBIN PEXUM 3aHATUM M OTIbIXa, peryiaspHas Quznueckas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOIO OTHOIIEHUS K
cOOCTBEHHOMY (DU3UYECKOMY U MCUXUUECKOMY 3710POBbIO;

NMOHUMAHHUE IIEHHOCTH TMPaBWI HWHIUBHUAYAJbHOTO M  KOJJIEKTUBHOIO
0€30MacHOT0 MOBEJACHUS B CUTYAIIUX, YTPOXKAIOIIUX 370POBBIO U KU3HU JIIOJIEH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATHUSI BPEIHBIX NMPUBBIUEK (ymOTpeOiIeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYpPEHUS );

6) TPYI0BOr0 BOCIIATAHMSA:

TOTOBHOCTh K TPYyIY, OCO3HAHME IICHHOCTH MAaCTEpCTBa, TPYA0IH00HE;
TOTOBHOCTh K aKTUBHOM JI€ATEILHOCTU TEXHOJIOTUYECKOW U COIMAIBHOM
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, IUIAHUPOBATH U CAMOCTOSITEIIBHO

BBITIOJHSATH TaKYIO J€ATEIbHOCTD;

UHTEPEC K pa3MyHbIM cepaM MpopecCHOHANBHOU IESTEIbHOCTU, YMEHHUE
COBepIlIaTh OCO3HAHHBIA BBIOOP Oyaymiedl mpodeccuu u  pearn30BHIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh W CIIOCOOHOCTh K O0Opa30oBaHUI0O M C€aMOOOpa30BaHMIO Ha
MPOTSHXKEHU U BCEU J)KU3HU,

7) 3K0JIOTHYECKOTr0 BOCIIUTAHUS

AKOJIOTHYECKH 1E€JIECO00pa3HOEe OTHOIICHHE K MPUPOAE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIIIICHUE YPOBHS OKOJIOTHYECKOM KYIbTYpbl: TPHOOPETEHHE OIBITA
IUIAHUPOBAHUSI TIOCTYNIKOB M OLUEHKM KX BO3MOXHBIX MOCHEACTBUUA s
OKPY’KAIOIIEH CPEbI;

OCO3HAHUE TJI00AIBHOrO XapaKTepa 3KOJOTMYECKUX MNpoOJeM U IMyTed HX
peuieHus;

CIIOCOOHOCTh HWCIIOJIB30BaTh MPUOOpETaeMble TMPU H3YyYEHUU OUOIOTUU
3HaHWSI W YMEHUS TPU PEHICHUH TPoOJeM, CBS3aHHBIX C PaAMOHAIBHBIM
MPUPOJIONONIB30BaHMEM  (COOJIOJICHHE  MpaBWJI  TMOBEAEHUS B  NPUPOJIE,
HalpaBJICHHbIX Ha COXPAaHEHHWE pAaBHOBECHUS B JKOCHCTEMax, OXpaHy BHUJIOB,
aKocucTeM, Orochepsl);



AKTUBHOE HENPUATHE JIEUCTBUM, IPUHOCAIIUX BpPEH  OKpYKaroUeu
MPUPOAHON Cpefie, YMEHHE MPOTHO3MPOBATH HEOJATONMPHUSATHBIC DKOJIOTHYCCKUE
MOCJIC/ICTBUS MPEANPUHUMACMBIX JCHUCTBUI U TIPEIOTBPAIIATH UX;

HaJIMYHUE PA3BUTOTO IKOJOTHYECKOTO MBIIIICHHUS, SKOJIOTHICCKON KYIbTYPHI,
OTbITa TeSATETHPHOCTH IKOJIOTUYECKOM HAIPABJICHHOCTH, YMCHUS
PYKOBOJICTBOBAThCSI UMM B TIO3HABATEIbHONH, KOMMYHHKATUBHON W COITMAIBHOU
MIPAKTUKE, TOTOBHOCTH K YYaCTHIO B MIPAKTHUYECKOHN NEATEILHOCTH IKOJOTHUYECKOMN
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 O3HAHMA:

c(hOpPMHPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO Pa3BUTHS HAyKU M OOIICCTBEHHOUW MPAKTHKH, OCHOBAHHOTO Ha JHAJIOTE
KyJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHHUE S3BIKOBOM M YHUTATEIIBCKOW KYJIBTYpHl KaK CpEACTBa
B3aMMO/ICHCTBHS MEXK]TY JIFOJIBMH ¥ TIO3HAHUS MUPA;

NOHMMaHWe CcrenuuKu OWOJIOTUM KaK HayKH, OCO3HaHUs e poju B
(GOpMHUpPOBAaHUN PAlMOHAIBHOTO HAYYHOTO MBIIIJICHUS, CO3JaHUH IICJIOCTHOTO
NpEJICTaBIICHUsT 00 OKpY)KaroIIeM MHpE KakK O SAMHCTBE NMPHUPOJIbI, YEIOBEKA U
oOmecTBa, B IO3HAHMM NPHUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHHHM IPoOJIeM
COXPaHEHUS IPUPOTHOTO PABHOBECHS;

yOXKIEHHOCTh B 3HAYMMOCTH OHMOJOTHUU JJISI COBPEMEHHOM IMBHIIM3AINN:
oOecrieyeHus: HOBOT'O YpPOBHS PAa3BUTHUA MEIULIMHBI, CO3[aHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUM, CIMOCOOHBIX  pElIaTh PEeCcypCHble  MpPOOJIeMbl  pa3BUTHUSA
YeJIOBEYECTBA, NTOMCKA MyTeH BBIXOJIa U3 IJI00aJbHBIX IKOJIOTHYECKUX MPOOIIeM U
o0OecrieueHusi  mepexoja K  YCTOMYMBOMY  pa3BUTHIO,  pallMOHAIBHOMY
UCIIOJIb30BAHUIO TMPUPOIHBIX PECYypcoB U (OPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJNYYCHHH OWOJOTUYECKUX 3HAHUH B LEIAX
MOBBIIIEHUSI  OOIIEH KyJbTYphl, €CTECTBEHHO-HAYYHOM TPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAIBHOW T'PAMOTHOCTH OO0ydYaromuxcs, GopMHUPYEMOit
MIPY U3y4YEeHUU OMOJIOTHH;

MOHWMAaHHUE CYIIHOCTH METOJIOB TO3HAHMS, MCIOJIB3YEMBbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIONBh30BaTh TIOJMydaeMble 3HAHUS JUIA aHaIu3a W
OOBSICHEHUS SBIICHUN OKPYXKAIOIIEro MUpa M MPOUCXOIAIINX B HEM WM3MEHEHUH,
YMEHHUE JeNlaTh OOOCHOBAHHBIC 3aKIIOYCHHS HA OCHOBE HAYYHBIX (PAKTOB W
MMEIOIINXCS JaHHBIX C IENIbI0 TIOTyYEHUS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HKCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
penIeHwus Mpo0OJieM B peabHBIX )KH3HEHHBIX CUTYAIUsX;

OCO3HAHWE IICHHOCTH HAYyYHOW JEeATEIbHOCTH, TOTOBHOCTH OCYIIECTBIATH
MPOCKTHYIO M MCCIIEIOBATEIIBCKYIO ACATEIHPHOCTh HHANBUIYAIBHO U B TPYIIIIE;



FOTOBHOCTh M  CIHOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM000pa30oBaHUIO0, K AKTUBHOMY IIOJYYEHHUIO HOBBIX 3HAHMM MO OHOJIOTMH B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMU.

METAINIPEIMETHBIE PE3YJIbTATbBI

MeranpenMeTHbIE pe3yiabTaThl OCBOCHHsI ydyeOHOro mnpenmera «buosorus»
BKJIIOYAIOT: 3HA4YMMble g (OPMUPOBAHHUS MHUPOBO33PEHUSI OOYyUYaIOIIMXCS
MEXIUCIUIUIMHAPHBIE (MEXIPEAMETHbIE) OOIIeHAYYHBIE MOHATHUSA, OTPAXKaIOIINE
LEJIOCTHOCTh HAYYHOM KapTHUHBI MHUpPAa M CHEHU(PUKY METOJ0B MO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX Haykax (BELIECTBO, PHEpPrus, SBJIEHUE, MpoIlecc,
CUCTeMa, Hay4yHbIM (haKT, MPUHLHUII, TUIOTE3a, 3AaKOHOMEPHOCTb, 3aKOH, TEOPUS,

UcclieloBaHue,  HaOJoJleHWe,  M3MEpeHHe,  OSKCIePUMEHT UM JIPYrux),
yHUBEpCAJIbHbIE y4yeOHble JlecTBHs (ITO3HABATENbHbIE, KOMMYHUKATHUBHBIE,
PETYISITUBHBIE), oOecreynBaroIme dbopmMupoBaHue G yHKIMOHATBHOM
IPaMOTHOCTH ¥  COIMAJIbHOM KOMIIETEHUMH OOYydYaroIMXCs, CIOCOOHOCTD
00yyaromuxcs UCIOJIb30BATh OCBOEHHBIE MEXIUCIUITMHAPHEIE,

MHUPOBO33PCHUYCCKUE 3HAHWS W  YHUBEpCaJbHbIC Y4YCOHBIC JCHCTBUS B
MO3HABATEIBHOM U COIMATBHOM MPAKTHKE.

MeranpenMeTHbIE PE3YJIbTaThl OCBOCHHS MMPOTPAaMMBI CPEIHETr0 O0OIIero
00pa30BaHus JOJKHBI OTPAXKATh:

OBnagenne YHHBePCAJIbHbIMH yueOHBIMU NMO03HABATEJIbLHBIMH
NEeNCTBUSAMM:

1) 6a30BbIE JJOrHYeCKHE AeiiCTBHS:

CaMOCTOATENLHO  (QOpMYyIHUpPOBaTH M aKTyaJu3UpOBaTh  Ipodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh TMPU OCBOEHUW 3HAHUU NPUEMBI JIOTMUECKOTO MBIIIJICHUS
(amanu3a, cuHTE3a, CpaBHEHMsI, KiIacCUUKaAIIUA, 000OIICHUS ), PACKPBIBATh CMBICII
OMOJOTUYECKUX TOHATUN (BBIIETSATHh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIMBATH
CBSI3M C IPYTUMU TTOHATHUSIMU);

OTIpEeNeNTh 1EIN JeATEIbHOCTH, 3a/JaBas IMapaMeTpbl M KPUTEPUU HX
JTOCTHXKEHUSI, COOTHOCUTH PE3yJIbTATHI IESITEIEHOCTH C TIOCTABIICHHBIMU TIEIISIMU;

UCIIOJIb30BaTh OMOJIOTHYECKUE TIOHITHS 11 0ObSICHEHUS (AaKTOB U SIBICHUMN
YKABOU IPUPOBI;

CTPOUTH JIOTUYECKHE pPACCYXICHUS (MHIYKTUBHBIC, JIETyKTUBHBIE, IIO
AaHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH W TMPOTUBOPEYHUS B PaCCMaTPUBAEMBIX
SBJICHUSX, (DOPMYITMPOBATH BHIBOJIBI U 3aKITIOUCHUS;

IPUMEHSTh CXEMHO-MO/ICIIbHBIE cpencrtBa IS MPEICTaBICHUS
CYIIECTBEHHBIX CBSI3€M M OTHOIECHUN B M3y4aeMBIX OMOJOTHYECKUX OOBEKTax, a



TaKkKe  MPOTHUBOPEYMA  PA3HOTO  pPOJa,  BBIIBICHHBIX B Pa3JIMYHBIX
WH(OPMAITMOHHBIX HCTOYHUKAX;

pa3palaTbiBaTh IJIAH PEIICHUS MTPOOJEMbl C YYETOM aHAIM3a UMEIOIINXCS
MaTepHATbHBIX ¥ HEMAaTepHUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBHI B ICSITCIIBHOCTh, OIICHABATH COOTBETCTBUE PE3YIIHTATOB
IIEJISIM, OIICHUBATh PUCKH TIOCIEACTBUMN ACATEIBHOCTH;

KOOPAWHUPOBATH W  BBINIOJNHATH pabOTy B YCIOBHUSAX  PEabHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBATh KPEATUBHOE MBIIIJICHUE PU PEIICHUH KU3HCHHBIX TTPOOIICM.

2) 6a30BbIe HCCIET0BATEIbCKHIE TeHCTBUS:

BJIQ/ICTh HABBIKAMH y4EOHO-UCCIIEA0BATEIILCKOW U MMPOCKTHOM JICSITCIIBHOCTH,
HaBbIKAMU  Pa3pelICHHS  MpoOJieM, CHOCOOHOCTBIO M  TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOUCKY METO/IOB PEIICHUS MPAKTUYSCKHUX 3a/1a4, TPUMEHEHHUTO
Pa3IUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh Pa3UYHbIC BUIBI JACATCIBHOCTH IO IOJYYCHUIO HOBOTO
3HAaHMSI, €r0 HMHTEPIPETAINH, PEOOpPa30BaHUI0O M MPHUMCHCHUIO B YYCOHBIX
CUTYaIlUsSX, B TOM YHCJIC TIPHU CO3/IaHUN YY€OHBIX U COITMATBHBIX MPOCKTOB;

(dbopMHUpOBaATH HAYYHBIN THIT MBIIIUICHHS, BJIAJIETh HAYYHOW TEPMUHOJIOTHEH,
KITFOYEeBBIMU TIOHATHSMU U METOaMH,

CTaBUTh M (HOPMYIHPOBATh COOCTBEHHBIC 3aJauydl B 00pa30BaTEIBHOM
TESTeLHOCTH U )KU3HCHHBIX CUTYaIIHAX;

BBISIBIIATh TPUYMHHO-CIICJACTBEHHBIC CBS3W W aKTyaJH3WpOBaTh 3ajady,
BBIJIBUTATh THIIOTE3y €€ pelIeHHs, HAaXOJWUTh apryMEHTHI JJIsl JT0OKa3aTelbhCTBA
CBOMX YTBEP)KIICHUH, 3a/1aBaTh apaMeTpbl U KPUTCPUU PEIICHHS,

aHAIM3UPOBATh TONYYCHHBIE B XOJC pEIICHUS 3aJa4yd  Pe3yJbTaThl,
KPUTHYECKU OIICHWBATh WX IOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX
YCIIOBHSIX;

JaBaTh OIIEHKY HOBBIM CHTYaIlMsIM, OIICHWBAaTh IMPHUOOPETEHHBIA OIIBIT,

OCYIIECTBIISITH IIEJICHANPABICHHBIN MMOUCK IEPEHOCA CPEJICTB U CIIOCOO0OB
JEHUCTBUS B TPO(PECCHOHATEHYIO CPEY;

YMETh MEPEHOCUTH 3HAHUS B TTO3HABATEILHYIO U IPAKTUYECKYIO 00JIaCTH
KU3HECSATSIILHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIaCTeH;

BBIIBUTATh HOBBIC UJICH, TIPEIJIaraTh OPUTHHAIBHBIC TTOXObI U PEIICHNUS,
CTaBUTH IPOOJIEMBI U 33]1a4H, TOMyCKAIONINE aTbTePHATUBHBIC PEIICHHUS.

3) pa6oTa ¢ nHdopmanueii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHUKAX WH(MOpMAIH (TEKCTEe yueOHOTO
MocoOus, HAYYHO-TIOMYJIAPHON JUTEpaType, OHOJIOTHUYECKHX CIIOBApsAX U
CIIpaBOYHUKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B IHTEpHETE), aHaTU3UPOBATh



WH(OPMAITUIO Pa3IMYHBIX BUOB U (HOPM MPEACTABICHUS, KPUTUICCKU OIICHUBATH
€€ JOCTOBEPHOCTh U HEMPOTUBOPEUHUBOCT;

(GbopMyIHpPOBaTH 3aMPOCHl U MPUMEHATh PA3TMYHBIC METOIbI MPU TIOUCKE U
otOope Ouonornueckod MHGOpMaALMKM, HEOOXOIUMON ISl BHIMOJHEHUSI Y4€OHBIX
3ajad4;

NpHOOPETaTh OMBIT HMCIOJB30BaHUSA WH(POPMAITMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH, COBEPIIICHCTBOBATH KYJIbTYPY aKTUBHOTO HMCIIOIb30BAHUS PA3TUIHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSATEILHO  BBIOMpATh  ONTHUMANBbHYIO  (GOpMy  TIPEACTABICHHS
Oouonornyeckoit mHGopManKK (CXeMbl, rpadUKH, THArPaMMbI, TAOJIHIIBI, PUCYHKH
" ApyToe);

UCIIOJIb30BaTh HAY4YHBIM S3bIK B Ka4yeCcTBE CpeACTBA mpu padore cC
Ouojornyeckoil WHQpOpMaNMe: TNPUMEHATh XUMHUYECKUE, (UIHUECKHE U
MaTEMaTUYECKUE 3HAKW W CUMBOJIBI, (hOpMYyJbl, abOpeBUaTypy, HOMEHKIATYPY,
UCIIOJIb30BaTh W MPeoOpa3oBbIBATH  3HAKOBO-CHUMBOJIMYECKHE  CPEJICTBA
HaTJISTHOCTH;

BJQJICTh ~ HABBIKAMH  pACIIO3HABaHUS M 3alIUThl  WHGOpPMAIIHH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OgBiajgeHne yHUBEPCAJIbLHBIMA KOMMYHUKATUBHBIMHM J1eHCTBUSIMHU:

1) obmenue:

OCYIIECTBIISITh KOMMYHUKAIIUK BO BceX c(hepax >KM3HU, aKTUBHO Y4aCTBOBATh
B JIMAJIOT€ WM JUCKYCCHU IO CYIIECTBY OOCYXIaeMOW TeMmbl (YMEHHE 3a/1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXJCHHUS OTHOCHUTEIHHO BBIMOJHEHUS TMpejiaraeMoin
3a/lay, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3UIIMHI JPYTUX YYaCTHUKOB
Jaiora Uin JUCKYCCUN);

pacmo3HaBaTh HeBepOalbHBIE CpEACTBA OOIICHHS, MOHUMAaTh 3HAUYCHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIIOK BO3HMKHOBEHUS KOH(DIMKTHBIX CUTYyaIlui,
YMETh CMSTYaTh KOH(MDIUKTHI U BECTH TIEPETOBOPHI;

BJIQJIETh PA3MYHBIMU CIIOCOOAMH OOIIEHUS W B3aMMOJEHCTBUSA, TTOHUMATH
HaAMEPEHUS JPYTUX JIIOJIEH, IPOSBISATh YBAKHUTEIBHOE OTHOIICHHE K COOECETHHUKY
U B KOPpeKTHOU popme HopMyTupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HU3JIAraTh CBOIO TOYKY 3pPEHUSI C HMCIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAs 1eATETbHOCTD:

MOHUMATh M HCIIOIH30BATh MPEUMYIECTBA KOMAHIHONW W WHAWBUIYATbHOM
paboThI IPH PEIICHUH OMOJIOTHYECKON TIPOOIeMbl, 000CHOBBIBATH HEOOXOAMMOCTH
MPUMEHEHUS TPYNTIOBBIX (hOPM B3aUMOACHCTBUS MIPH PEUICHUU yU4eOHOU 3a/1a4u;

BBIOMpATh TEMAaTUKy M METOJBI COBMECTHBIX JEUCTBHA C y4ETOM OOIIMX
WHTEPECOB U BO3MOYKHOCTEH Ka)XI0Tr0 YieHa KOJJICKTHBA,



NpUHUMATh LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH W
KOOPJIMHUPOBATh JEUCTBUA IO €€ HOCTUKEHUIO: COCTABIIATH IUIAH JEUCTBUH,
pacupenensaTh poid ¢ YYETOM MHEHUW YYaCTHUKOB, OOCYXAaTh pe3yJbTaThl
COBMECTHOU paboThI;

OLICHMBAaTh KayeCTBO CBOEr0 BKJIANA M KaXKIOTO YYAaCTHUKA KOMaHIbl B
001 pe3yabTaT Mo pa3pabOTaAHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE TPOEKTHI, OIEHUBATh HJIEM C TMO3ULMU HOBHU3HBI,
OPUTHMHAIBLHOCTH, IPAKTUYECKON 3HAUNMOCTH;

OCYLIECTBIIATh TO3UTUBHOE CTPATETUYECKOE IIOBEICHUE B PA3IMYHBIX
CUTYAIUsX, TPOSIBIISTh TBOPUECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJ1aleHHe YHHBEPCAJIbHBIMY PeryJIsiTUBHBIMHU J1€/iCTBUAMU:

1) camoopranmu3anms:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHHUS [JIS BBIABICHHUS MpoOieM U UX
pelieHus B )KU3HEHHBIX U YYEOHBIX CUTYAIUSIX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKHUX 3HAHUM I1IEJeBble W CMBICIOBBIC
YCTAHOBKHM B CBOMX JIEMCTBHUSIX M IMOCTYIKAax MO OTHOIIEHHWIO K WBOUW MPUPOJE,
CBOEMY 3/I0POBBIO U 3JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYIIECTBISATh MO3HABATEIBHYIO JEATEIBHOCTD, BBISIBISATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIE 3a/1auyd B 00pa30BaTEIbHOM
JNEATENIbHOCTU U )KU3HEHHBIX CUTYALIUSIX;

CaMOCTOSATETILHO COCTaBJIATh IUIAH PpEIIeHUs NpodiieMbl €  y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHUH;

J1aBaTh OLICHKY HOBBIM CUTYallUsIM;

pacHIMpATh PaMKU y4eOHOTO MpeAMETa Ha OCHOBE JUYHBIX NMPEANOYTECHUH;

JIeIaTh OCO3HAHHBIN BBIOOpP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD
3a pELICHuE;

OILICHUBATH MPUOOPETEHHBIN OIIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO U TPOSABICHUIO IMUPOKOM ISPYIUIUU B
pa3HbIX O00JIACTAX 3HAHWN, TOCTOSHHO TMOBBINIATH CBOM 00pa3oBaTENbHBIN U
KYJIbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTyallUsIM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BJIQJICTh ~ HABBIKAMH  TO3HABATENFHON  pediekcmr Kak  OCO3HAHUSA
COBEpIIAEMBIX JEHUCTBUA M MBICIUTEIBHBIX MPOLECCOB, HUX PE3YJbTATOB U
OCHOBaHHWI, MCTOJB30BaTh MPUEMBI pedICKCUN IS OICHKHA CHUTYallud, BBIOOpA
BEPHOI'O pELICHNS;

yMETh OLICHUBATh PHUCKH W CBOCBPEMEHHO NPUHUMATh PELIEHUS 10 UX
CHIDKECHUIO;



IIPUHAMATh MOTHMBBI M apryMEHTHl JPYTMX I@PU aHAIM3€ pe3yJbTaTOB
NEATEIbHOCTH;

3) mpuHATHE ceOsl U APYrUx:

MPUHUMATH ce0s1, HOHUMasi CBOU HEJAOCTATKU U IOCTOUHCTBA;

OPUHUMATh MOTHBBI M AapryMEHTBHl JPYIMX I@PH AHAINA3E PE3YJIbTATOB
NEeATENbHOCTH;

NpU3HABaTh CBOE MPABO U MPaBO JPYTUX Ha OLIUOKU;

pa3BHUBaTh CIIOCOOHOCTH MOHUMATh MUP C MMO3UIIMU APYTOTr0 YETIOBEKA.

HNPEAMETHBIE PE3YJIBTATBI

[IpeamerHbie pe3ynbrarhl ocBoeHusi mporpamMmmbl COO mo Ouosioruu Ha
0a30BOM YpOBHE BKIIIOYAIOT cnienuduueckue ajig yueOHoro npeamera «buonorus»
Hay4HbIC 3HAHUS, YMEHUS U CMOCOOBI AEHCTBUN MO OCBOCHUIO, MHTEPIIPETAIIUU U
npeoOpa3oBaHUI0 3HAHUMN, BUJBI JEATEIBHOCTHU IO MOJTYyYCHHIO HOBOTO 3HAHUS H
NPUMEHCHHUIO 3HAHUM B PA3IMYHBIX YUYEOHBIX CHUTYaIMsSIX, a TaKXe B pPeabHbIX
KU3HCHHBIX CHUTYyaIlUsAX, CBS3aHHBIX ¢ Owojorueil. B mporpamme mnpenMeTHbIC
pe3yabTaThl MPEACTaBICHBI IO TOJaM 00yUYCHHS.

[IpenmeTHble pe3ynbTaThl OCBOCHUS y4yeOHOro npeamera «buonorus» ¢ 10
Kjlacce NOJKHbI OTPAXkKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUN O MECTE€ U POJIU OHOJOTHUU B CUCTEME HAYYHOTO
3HaHMS €CTECTBEHHBIX HayK, B (OPMHPOBAHHU COBPEMEHHOW €CTeCTBEHHO-
HAay4YHOW KApTUHBI MUpa M HAyYHOTO MHPOBO33PEHHMS, O BKIAJE POCCHICKUX U
3apyOCKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OWOJIOTHH, (YyHKIIMOHAIBHOM
IPAaMOTHOCTH Y€JIOBEKA JJI PELICHUS )KU3HEHHBIX 33/1a4;

YMEHHE PaCKpbhIBaTh COJIepKaHHE OWOJOTMYECKHX TEPMHHOB U TOHSTHIA:
KU3Hb, KIJIETKA, OpraHu3M, MeTaboau3M (OOMEH BeIIeCTB M MpeBpalleHuE
SHEPruu), TOMEOCTa3 (CaMOPETYJIALMs), YPOBHEBAsT OpPraHU3alUsl KUBBIX CHUCTEM,
CaMOBOCIIPOM3BeAeHUE (PEMPOAYKIHUS), HACIEACTBEHHOCTh, I3MEHYHBOCTh, POCT U
pa3BUTHE;

yMEHUE Wu3JaraTb OHOJOTMYECKHME Teopuru (KIETOYHAsi, XpPOMOCOMHAs,
MyTallMOHHAs, IIEHTpalibHasg JOrMa MOJEKyJIsipHON Ouonorun), 3akoHbl (I
Mennens, T. Moprana, H. 1. BaBunioBa) u ydyeHus (o 1eHTpax MHOTO0Opa3us u
MPOUCXOXKIEHUS KyIbTypHbIX pacteHuid H. V. BaBunoBa), ompenensiTh rpaHUIbI
UX IPUMEHHUMOCTHU K )KMBBIM CUCTEMAaM;

yMEHHE BIIQJIETh METOAAaMHU HaYYHOT'O TIO3HAHUS B OMOJIOTHH: HAOIIOJCHUE H
OMHUCAHUE MUBBIX CUCTEM, IPOLIECCOB U SIBICHUW, OpPraHu3alus U MNpPOBEJICHUE
OMOJOTUYECKOTO  OKCIEPUMEHTa,  BBIABI)KCHHE  THIIOTE3bl,  BBIIBJICHHE
3aBUCUMOCTH MEXK]Yy MCCIENYEMbIMH BEJIMYMHAMU, OOBSICHEHUE MOJYYEHHBIX



PE3YJIBTaTOB, WCIOJIb30BAaHHBIX HAYYHBIX TMOHSITHA, TEOPUW W 3aKOHOB, YMCHHE
JIeNaTh BRIBOJBI HA OCHOBAaHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMEHHE BBIACIATH CYIICCTBCHHBIC MPU3HAKA BUPYCOB, KJIETOK MPOKAPUOT U
DYKapHOT, OJHOKICTOYHBIX ¥ MHOTOKJICTOYHBIX OPTraHU3MOB, OCOOCHHOCTH
MPOIIECCOB: OOMEHA BEIECTB W IMPEBPAICHHs] SHEPIUU B KJETKe, (HOTOCUHTE3A,
IJJACTUYECKOTO U HHEPreTHYEeCKOTo O0OMeHa, XEeMOCHHTE3a, MHUTO03a, Melo3a,
OIUTOJIOTBOPCHMS, Pa3MHOKCHHS, WHIUBUIYAIBHOTO pPa3BUTHUS  OpraHW3Ma
(oHTOTEHE3);

YMCHHE MPUMEHSTH TOJyYEHHBIC 3HAHHS I OOBSICHCHHS OMOJOTHYECKHX
NIPOIIECCOB M SBJICHUH, JJII TPUHATHS MPAKTHUYECKUX PEIICHUNA B MOBCEIHEBHOMN
KU3HU C I1IeJIbI0 obOecriedeHuss O€30MacHOCTH CBOETO 3JI0POBBS M 3/I0POBBS
OKPY’KAIOIIUX JTI0JIeH, COOIOICHUSI HOPM T'PAMOTHOTO MOBEACHUS B OKPYKAIOIICH
NPUPOJHON Cpejie, MOHUMaHWE HEOOXOIMMOCTH WCIOJIb30BAHUS JTOCTHKCHUHN
COBpPEMEHHOM ouooruu u OMOTEXHOJIOTUH TUTSI PaIMOHAJILHOTO
IPHUPOJIOTIOIB30BAHUS;

YMEHHE peliaTh JJICMEHTApHbIC T'CHETUYECKUE 3aJadyd HAa MOHO- M
JTUTUOPHUIHOE CKpEIMBAHWE, CIEIUICHHOE HAaCJIeIOBAaHUE, COCTABIISITH CXEMBbI
MOHOTHOPHTHOTO CKpPEIIMBAaHUS IS TPEJICKa3aHWs HACJICIOBAaHUS TPHU3HAKOB Y
OpPraHHU3MOB;

yYMEHHE BBIMIOJHATH JA0OpaTOpHbIE M TPAKTHUYECKHE PaldOThl, COOMIOAATH
paBuia mpu padbote ¢ yueOHBIM U J1a00paTOPHBIM 000PYI0BaHUEM;

yMEHHE KpPUTUYECKH OIICHMBAThb MW MHTEPIPETUPOBATh HMHPOPMAIUIO
OMOJIOTUYECKOTO  COJEp)KaHMsI, BKIIOYAIOUIYIO IICEBJOHAYYHbIE 3HAHUA U3
Pa3TUYHBIX UCTOYHUKOB (CpPEACTBA MACCOBOW MH(pOpPMAIINU, HAYYHO-TIOMYJISIPHbBIE
MaTepHalbl), STUYECKHUE aCIEeKThl COBPEMEHHBIX HCCIEOBaHUI B OHOIIOTHH,
MeIUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO037aBaTh COOCTBEHHBIE IHCbMEHHBIE M YCTHBIE COOOIICHUS,
00001m1ass OMONOrHYecKy0 HHGOPMAIIUIO U3 HECKOIBKHX HCTOYHHUKOB, TPAMOTHO
MCIIOJIb30BaTh OHITHUIHBIN anmnapaT OMOJIOTHH.

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS y4ueOHOro mpeameta «buomorus» ¢ 11
Klacce NOIKHBI OTPAXKATh:

c(hOpMHPOBAHHOCTh 3HAHUN O MECTE€ U POJU OMOJOTHUU B CUCTEME HAYyYHOTO
3HaHMSI €CTECTBEHHBIX HAyK, B (OPMHPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KApTHHBI MHpa W HAYYHOTO MHPOBO33PEHHS, O BKJIA/IC POCCHUUCKHUX U
3apyOeKHBIX yYEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTWH, (YHKIIMOHATHHOU
IPaMOTHOCTH YEJIOBEKa JJI PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PaCKPBIBaTh COJEPKaHWE OMOJOTUYCCKUX TEPMUHOB WM TTOHSITHIL:
BH/JI, TOMYJISALMSA, T€HOMOH I, IBOIIONMS, ABMXKYIIHE CUIIBI ((aKTOPHI) IBOJIOIUH,
MPUCIIOCOOJICHHOCTh OPraHU3MOB, BUA000pa30BaHUE, IKOJIOTHYECKUE (DAKTOPHI,



DKOCUCTEMA, TMPOAYIEHThI, KOHCYMEHTBI, PEAYIEHThI, IIEMW  IUTAHUS,
AKOJIOTUYECKasl MUpaMujia, OUoreoreHo3, onocdepa;

YMEHHE W3JlaraTh OWOJOTHYECKHE TEOpHH (SBONIONHMOHHAS Teopusi Y.
JlapBuHa, CHHTETHYECKass TEOPHUS DHBOJIOIMH), 3aKOHBI M 3aKOHOMEPHOCTH
(3apoapimieBoro cxoncrtsa K. M. Bopa, yepenoBaHusi IJIaBHBIX HANpaBlIC€HUN U
nyteit spomroruu A. H. CeepiioBa, yuenuss o 6uochepe B. U. Bepuanckoro),
OTIPEICISITh TPAHUITBI UX IPUMEHUMOCTH K )KHBBIM CHCTEMaM;

YMEHHE BJIaJIETh METOJaMU HAYYHOT'O MMO3HAHUS B OMOJIOTUH: HAOIIOCHHUE U
ONMCAHKME JKUBBIX CHCTEM, IPOIECCOB W SIBJICHWUH, OpraHW3allds W IPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTA,  BBIIBMIKEHUE  THUIIOTE3bl,  BBISBICHHUC
3aBUCUMOCTH MEXKIY HWCCICIYEeMbIMH BEJIMUYMHAMU, OOBSICHCHHE ITOTYYCHHBIX
PE3yJIbTaTOB, WCIOJb30BAaHHBIX HAYYHBIX MOHSATHH, TEOPHA W 3aKOHOB, YMCHHUE
JIeNaTh BBIBOJIBI HA OCHOBAHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMCHHE BBIJICIATh CYIICCTBCHHBIC IPU3HAKU CTPOCHUS OHOJOTHYCCKHUX
O00OBEKTOB: BHJIOB, TOIYJSIHUN, MPOJYIEHTOB, KOHCYMEHTOB, pEIYyIICHTOB,
OMOTeoIIeHO30B W JKOCHCTEM, OCOOCHHOCTH TIPOIIECCOB: HACJIEICTBEHHOU
W3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUA000pa30BaHMSs, MPHUCIOCOOJICHHOCTH
OpraHU3MOB, JICHCTBHS JSKOJOTHYCCKHX (PAaKTOPOB HA OPTraHM3MBI, IEpPeHOCA
BEIIECTB M TIOTOKA SHEPTUM B DKOCHUCTEMAaX, AHTPONOTEHHBIX H3MEHEHUW B
HKOCUCTEMAX CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OMOT€OXMMHUYECKUX
ITUKJIOB B Onocdepe;

yMEHHE MPUMEHSATh MOJyYEHHBbIE 3HAHUS JJIs1 OOBSICHEHHUS OMOJIOTMYECKHX
IPOLIECCOB U SIBJICHUH, NI MPUHATHUS NMPAKTUYECKUX PEIICHUN B MOBCEIHEBHOMN
KU3HA C I1IeNbl0 o0ecredeHus 0e30MacHOCTH CBOETO 370POBbS U 370POBBS
OKPYXAIOIIUX JTI0JIEH, COOIOIEHHS] HOPM TPaMOTHOTO TIOBEACHUS B OKPY KaloIen
NPUPOJHON Cpele, MOHUMaHWE HEOOXOIUMOCTH MCIOJIB30BAHUS JTOCTHUKCHUN
COBPEMEHHOW OMOJIOTUH TSl pallUOHATBHOTO MPUPOIOTIONE30BAHUS;

YMEHHE pellaTh AJIEMEHTAPHbIE OMOJIOTMUECKHE 3a/1aud, COCTaBISATh CXEMBbI
MepEeHOCca BEIIECTB U SHEPTUH B IKOCUCTEMAaX (LIETH NTUTaHUs );

YMEHHE BBIMIOJHATH JA0OpAaTOpHBIE W TPAKTUYECKHUE PaldOTHI, COOMIOAATH
mpaBmiIa nmpu paboTe ¢ yueOHBIM U JaO0OpaTOPHBIM 00OPYIOBAHHUEM;

YMEHHE KPHUTUYECKH OIICHMBATb MW HHTEPIPETUPOBATh HWHOOPMAIUIO
OMOJIOTUYECKOTO  COJEP)KaHMsI, BKIIOYAIONIYI0 IICEBJOHAYYHBIC 3HAHHS U3
Pa3TUYHBIX UCTOYHUKOB (CpPEACTBA MACCOBOW MH(pOPMAIINH, HAYYHO-TIOMYJISIPHEIE
MaTepuasibl),  pacCMaTpWBaTh  TJ00albHBIE  JKOJOTUYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO TIO3UIIHIO;

yMEHHE CO37aBaTh COOCTBEHHBIE NHCHMEHHBIE W YCTHBIE COOOIICHUS,
000011ass OMOJOTMYECKYI0 MH(POPMALIMIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCIIOJIb30BaTh MOHSATUUHBIN anmapaTt OMOJOTHUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoaundecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHnmue pa3aejioB H TEM ndpoBbIe
Ne n/m pasi Konrpoabsnbie | IIpakTnueckue (1upp )
NPorpaMmbI Bcero o0pa3oBare/ibHbIE
padoThI padoTbl
pecypcbl
bu6mmoreka [IOK
1 b 2 .
HOTOTIA KaK Hayka 05 https://m.edso0o.ru/7f41c292
2 JKuBbIe cuCTEMBI U X OPraHu3aLys 1 bubmmorexa [JOK
p & https://m.edsoo.ru/7f41c292
bu6moreka [IOK
3 X % 8 1
MMHYECKHI COCTaB M CTPOCHHE KIIETKU httos://m.eds00.ru/7f416292
bu6mmoreka [IOK
4 XK 6
MBHEACATCEILHOCTD OIeTiH https://m.edsoo.ru/7f41c292
5 PasMHOkeHNE 1 MHIMBUIYAJIBHOE PA3BUTHE 5 1 bubmuotexa [JOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
5 HacnencTBeHHOCTE M H3MEHYNBOCTD 8 15 bu6mmoreka [IOK
OPraHU3MOB ' https://m.eds00.ru/7f41c292
7 Cenexnust opranu3mMoB. OCHOBBI 3 bu6mmoreka [IOK
OHMOTEXHOIOTHHU https://m.edsoo.ru/7f41c292
bubmuorexa [JOK
8 P 1
C3EPBHOC BpeMA https://m.edsoo0.ru/7f41c292
OBIIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 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 KJIACC

KoaunuecTBo 4acoB DJIEeKTPOHHBbIE
HaumeHnoBaHue pa3/iesioB U TeM (uudposbIe)
Ne n/m Kourpoabusie | IIpakruyeckue
NMPOrpaMMbI Bcero odpa3oBaTeJibHbIE
padoTbI padoThI
pecypchbl
1 DBOJIIOIIMOHHAS OMOJIOTHA 9 1 bubmmorexa [IOK
https://m.edsoo.ru/7f41cc74
2 Bo3HUKHOBEHME 1 pa3BUTHE )KU3HU HA 9 05 bubnuoreka [IOK
3emiie ' https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
3 O 5 1
PratHsMbL i OKpYHarotias cpeia https://m.edsoo.ru/7f41cc74
4 Co00111eCTBa U DKOJIOTUYECKHUE CUCTEMBI 9 bubnmorexa LIOK
https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
5 P 2
C3CPBHOC BpemA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5



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




IHOYPOYHOE IINTAHUPOBAHMUE

10 KVIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrpoasubie | IIpakrnueckue
n/n Bcero u3yueHusi | oOpa3zoBareibHbIE
padoTsl padoThI pecypest
bu6moreka [IOK
1 buonorus B cucteMe Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo 161 TO3HAHUS )KUBOM TPUPOIBIL.
[IpakTnueckas padora Ne 1
2 «Mcnonp30BaHue pa3TuIHBIX 1 0.5 bubmorexa [IOK
https://m.edso0.ru/863e6122
METO/I0B IIPU U3YUYEHUU
OMOJOTHYECKUX O0BEKTOB
3 buonornueckue cucreMsl, IpoOLECCHI 1 bubmuotexa [JOK
U UX U3yYCHHE https://m.edsoo.ru/863e6564
4 XUMHUYECKHH cocTaB KIeTKU. Boga u 1 bu6moreka [IOK
MUHEpaIbHBIE COJIA https://m.edsoo.ru/863e674e
bubmuorexa [JOK
5 benku. CoctaB u crpoeHue 0enkos 1 httos://m.edsoo.ru/863e6b72
DepMeHThI — OUOIOTHUECKUe
Karanu3aTopsl. JlabopaTopHas
6 pabota Ne 1 «M3yuenue 1 05 bubnuoreka [LIOK
KaTaJIUTUYECKON aKTUBHOCTH ' https://m.edso0.ru/863e6b72
(hepMeHTOB (Ha mpUMepe aMUiIas3bl
WJIM KaTamas3bl)»
bu6mmoreka [IOK
! YTaeBofEL. Sty L https://m.edsoo.ru/863e6870



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

bubmuoreka [JOK

8 HylIenHoBbIe KHCHOTEL AT® https://m.edsoo.ru/863e6d5¢
9 Hcropus nu MeTo1pl N3ydeHUs bubnuoreka [IOK
KieTku. Knerounas teopust https://m.edsoo.ru/863e6e88
10 Knerka kak nenocTHas »xuBas
cucrema
Crtpoenune s3yKapuOTUUECKOU KIIETKH.
JlabopaTtopnast pabota Ne 2
«M3ydeHne cTpoeHus KIETOK bubnnorexa [JOK
11 pacTeHni, KUBOTHBIX, I'PHOOB U 0.5 https://m.edso0.ru/863e6ff0
OakTepuil 0 MUKPOCKOTIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MHKpPOTIpEIIapaTax u ux
OTIICAHUE»
bu6mmoreka [IOK
12 O6MeH BeIecTs Ml MeTaboMHaM https://m.edsoo.ru/863e766¢
bu6mmoreka [IOK
13 dorocuiites. Xemociires https://m.eds00.ru/863e7c98
. bu6moreka [IOK
14 duepreruieckitii 0bmen https://m.edsoo.ru/863e7aae
’Ku3HeHHBIN MUK KISTKU. Jlenenue
KJIeTKH. MuTo3. JlaboparopHast
15 pabota Ne 3 «HabmroaeHrne MuTo3a B 0.5 Brbmaoreka IJOK
https://m.edsoo.ru/863e7dc4
KJIETKaX KOHUMKA KOpEeIlIKa JTyKa Ha
TOTOBBIX MUKPOIIpETIapaTax»
16 Bbuocunres Oenka. Peakiust bu6mmoreka [IOK
MaTpUYHOI'O CUHTE3a https://m.edsoo.ru/863e796e
bu6mmoreka [IOK
17 Tpancnaums — Gnocuires bemka https://m.edsoo.ru/863e796e
18 Hexnerounsie (GopMbl )KU3HU — bubnuorexa LIOK



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

BUPYCHI

https://m.edso0.ru/863e7540

bubmuoreka [IOK

19 @OopMBI pa3MHOKEHUS OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubnuotexa [JOK
20 Meiios https://m.edsoo.ru/863e7f4a
OO6pazoBaHue 1 Pa3BUTHE MOJIOBBIX
kieTok. Omio10TBOpEHUeE.
21 JlabopaTtopnast pabota Ne 4 05 bubnuotexa [JOK
«HM3ydeHne CTpOEHHUsI IOJIOBBIX https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpPOIIperaparax»
29 NuauBunyanbHOE pa3BUTHE bubmuorexa [JOK
OpraHu3MOB https://m.edso0.ru/863e8436
23 I'eneTnka — Hayka o bubnuoreka [IOK
HACJIEACTBEHHOCTU Y U3MEHYNBOCTH https://m.eds00.ru/863e8612
3aKOHOMEPHOCTH HaCIlIEJIOBAHUS
24 MPU3HAKOB. MOHOTHOPHTHOE bubmmorexa [IOK
https://m.edso0.ru/863e8878
CKpelBaHKe
JurubpuHoe ckpenuBanme. 3aKoH BuGorexa LIOK
25 HE3aBHCHUMOI'O HACJICOBAHUS
https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CueruieHHOE HaclleZJOBaHKe
npusHakoB. JlaboparopHas paborta
26 Ne 5 «M3yuenue pe3ynbTaToB 05 bubnmoreka [IOK
MOHOTHOPUIHOTO U TUTHOPHIHOTO https://m.edsoo.ru/863e8c60
CKpEIUBaHUS Y IPO30(UITBI HA
TOTOBBIX MUKPOIIpETIapaTax»
27 I'eneTuka mona. HacimemoBanue bu6mmoreka [IOK



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

MIPHU3HAKOB, CUCIIJICHHBIX C IIOJIOM

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

N3menuusocts. HenaciencrBennas
M3MEHUYMBOCTH. JlaboparopHas

o8 pabota Ne 6. UzyucHwue 1 05 bubmmoreka [JOK
MOIU(PUKAITUOHHO N N3MEHYNBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOCHUE BAPUAIMOHHOTO psijia U
BAPUALIMOHHON KPUBOI»

HacnencrBenHast '3MEHUHBOCT.

29 JlabopaTtopHnas pabota Ne 7. 1 05 bubnuotexa [JOK
«AHaM3 MyTanui y 1po30(¢uiIsl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKPOTIPETIapaTaxy

bu6moreka [IOK

30 Peneritia sesoseka L https://m.edsoo.ru/863e8d78
Peseprubiit ypok. O600611eHIE TIO

31 TeMe «HacnencTBeHHOCTD 1 1
W3MEHUYUBOCTb OPraHU3MOB»

bu6moreka [IOK

32 (Ceexiust KaK HayKa u nporecc 1 https://m.edsoo0.ru/863e9214

33 MeTo1bl M JOCTHKEHUSI CEIEKIINU 1 bu6moreka [IOK
pacTeHUH U KUBOTHBIX https://m.edsoo.ru/863e9214

3 buoTtexHonorus kak oTpaciib 1 bubnmoreka [IOK
MPOU3BOJICTBA https://m.eds00.ru/863e9336

OBUIEE KOJIMYECTBO HACOB I1O 34 4

I[TPOTPAMME



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

11 KJIACC

KosnuuyectBo yacos DJIeKTPOHHBbIE
Ne Hara uudposbie
Tema ypoka Konrpoasubie | Ilpakrnueckue
n/n Bcero u3yueHus | oOpa3zoBareibHbIE
padoTbI padoThI
pecypchbl
1 DBOJIIOIHS M METOBI €€ U3yUeHUs! 1 bubnmorexa LHOK
https://m.edsoo.ru/863ea20e
2 Hcropus pa3BuTHs IPEACTABICHUI 1 bubnuoreka [IOK
00 3BOJIIOLINH https://m.edso0.ru/863e9570
bu6moreka [IOK
3 Miricpooposmiors . https://m.edsoo.ru/863e9cle
[Tomynsuus Kak aneMeHTapHas
€MHUIIAa BUJIA ¥ SBOJTIOIMH.
4 Hi60p2TOpHI;5[ pabota ;9 1 1 0.5 bubmorexa HOK
https://m.edsoo.ru/863e99c6
«CpaBHEHHE BUOB IO
MOP(}OJIOTHIECKOMY KPUTEPHUIO»
5 JIBmxyiue critbl (3JIeMEHTapHbBIS 1 bubnuorexa [JOK
(haKTOpHI) SBOJIOLUH https://m.edsoo.ru/863e9da4
. bubmuorexa [JOK
0 Ecrectaennblii 0100p 1 €ro popml 1 https://m.edsoo.ru/863e9ed0
Pe3ynbratel 3BoIOIUY:
MPUCTIOCOOIEHHOCTh OPTraHU3MOB U
7 BUJ000pa3oBanue. JlabopaTopHas 1 05 bubnuoreka [LIOK
pabota Ne 2 «Onucanue https://m.edsoo.ru/863e9fde
MIPUCIIOCOOICHHOCTH OpraHu3Ma u eé
OTHOCHUTEIILHOTO XapaKTepay»
8 Hanpasnenus u mytu 1 bubnuorexa LIOK

MakKpO3BOJIFOINA

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



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

HeobOpaTumocTs 3BOIIONIH

Ucropust xu3HM HA 3eMiie U METOIbI

10 R
e€ n3ydeHus

11 I'mnoTe3bl TPOUCXOKICHUS )KU3HU bubnuoreka [IOK
Ha 3emuie https://m.edsoo.ru/863ea5a6

12 Pa3BuTHe xxu3HM Ha 3emiie 1o IpaM U bubnuoreka [IOK
neproiam https://m.edsoo.ru/863eat6be
OCHOBHBIE 3TaITBI YBOJTIOLIUH
PacTUTENLHOTO W YKUBOTHOTO MHUPA.

13 [IpakTnueckas padora Ne 1 05 bubnuoreka [IOK
«M3yueHne nckonaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHHI U )KUBOTHBIX B
KOJUIEKIUSIX»

14 CoBpeMeHHas cucTema bubnuoreka [IOK
OPraHM4ecKoro Mupa https://m.edsoo.ru/863ea48e

bu6mmoreka [IOK

15 DBOJIIOIHS YeI0BEKa (AaHTPOIIOTCHE3) httos://m.edsoo.ru/863eac2c

16 JIBwxyimue cuibl ((hakTophl) bubnuorexa [JOK
AHTPOIIOreHE3a https://m.edsoo.ru/863ead44

17 OcHOBHBIE CTAJMH SBOTIOIIUN
YenoBeka

18 YenoBeyeckue packl U MPUPOTHBIE bubnmoreka [IOK
aJanTaly 4eJIoBeKa https://m.edsoo.ru/863eaea?
PesepBHrlit ypok. O6001IeHHE 10

19 TeMe «BO3HUKHOBEHUE U pa3BUTHE
KU3HU Ha 3emiie»

20 DKoJIoTus Kak HayKa

21 Cpenbl 0OuTaHUS U KOJIOTUYECKHE bu6mmoreka [IOK



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

(baxTopsI

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

AbuoTtnueckue HakTopbl.
Jlaboparopuas pabota Ne 3.
«Mopdostoruueckre 0cCoOeHHOCTH

22 pacTeHui U3 pa3HbIX MECT 0.5 bubmmorexa LIOK
https://m.edsoo.ru/863eb10e
oburtanusy. JJaboparopnas padbota
Ne 4. «BnusiHue cBeTa Ha poCT U
pPa3BUTHE YEPEHKOB KOJIEYCa
bu6moreka [IOK
23 buoTieckHe paKTopl https://m.edsoo.ru/863eb348
OKOJIOTUYECKHE XapaKTEPUCTUKH
nonyisiiuu. [IpakTudeckas padora
24 Ne 2 «[lonmcyér II0THOCTH 0.5
MOMYJISILIUK pa3HBIX BUIOB
pacTeHuiD»
o5 Coo01mecTBa OpraHu3MOB — bubmuotexa [JOK
OHOIIEHO3 https://m.edsoo.ru/863eb46a
26 DKOJOTUYECKUE CUCTEMBI bu6moreka [IOK
(?KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE [TOKA3aTEIH IKOCUCTEMBI.
27 DKOJOTUYECKUE MUPAMUJIBI. bubmorexa [JOK
N https://m.edsoo0.ru/863eb5fa
CaoiicTBa 3kocuctem. Cykieccus
28 [IpupoaHbIE 3KOCUCTEMBI
29 AHTpPOIIOTEHHBIE YKOCHCTEMBI
30 buocdepa — rnobanpHas bubnuoreka [LIOK
9KOCUCTEMA 3EMIIH https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubnmoreka [IOK

o6uocdepnl

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



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16

32 YenoseuecTBo B Ouocdepe 3emim 1
33 CocyiiecTBoBaHUE IPUPOJIBI U 1 bubnuotexa [JOK
YEJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBHblit ypok. O600111€HNE TEMBI
34 «Coo011ecTBa v 3KOJIOTUICCKHE 1
CUCTEMBD»
OBIIEE KOJIMYECTBO YACOB I1O 34 95

[TPOTPAMME



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




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUIAA YYEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH

HUHTEPHET
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