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MNOACHUTEJBHASA 3AIINCKA

[Ipu paszpaboTke mnporpaMmbl MO OHOJIOTMH TEOPETHUECKYIO) OCHOBY ISt
OTIpEIEICHUs] TMOJAXO0J0B K (POPMUPOBAHUIO COJEpNKAHUS Y4eOHOro MpeameTa
«buonorusiy  coctaBmwiM: KoHuentyaiabHble mnonoxenus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJ€H, COIepKaHUs, pE3yNbTaToB OOy4YEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBIITYCKHUKOB, MOJOXKEHUS 00 00LIUX 1ENSIX U
NPUHIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHEro
obmero o6pasoBanus B Poccuiickoii denepanuu, a TaKKe IOJIOXKEHHUS O
cnenuguke OMOJIOrHH, €€ 3HAUEHUH B TO3HAHUHU >KMBOUW MPUPOIBI U 00ECIICUEHUH
CYILIECTBOBAHMSI YesioBeueckoro obmiectBa. COrjiacHO Ha3BaHHBIM MOJIOKEHUSM,
OTIpe/IeIeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OHOJIOTUH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu Aa€T NpeJCTaBlIeHHWE O IeNsIX, 00 oOIiei
CTpaTeruy OOy4YeHHs, BOCHUTAHUS U Pa3BUTUA OOYYAIOIIMXCS CpEICTBAMU
yueOHoro nmnpeamera «buonorusi», omnpeaenser o0sA3aTelIbHOE MPEAMETHOE
COJlep)KaHUE, €ro CTPYKTypy, pacopeleiieHue I0 paszleinaM M Temaw,
PEKOMEHTyEMYIO TMOCJIEeI0BATEILHOCTh U3YUEHHUsI YUYeOHOro MaTepuaia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTMKA 00pa30BaTEIbLHOTO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEHN 00yYaroImmXCsl.

B nporpaMmme 10 OHOJIOTMM TakXe YYUTBHIBAIOTCS TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM W TPEAMETHBIM pe3yJbTaTaM
oOyueHus B (HOPMHUPOBAHMH OCHOBHBIX BHJOB Y4eOHO-ITO3HABATEIHLHOM
NeATEeTbHOCTH/YUEOHBIX JEHCTBUNM OOYydYaloIMXCS 10 OCBOCHHMIO COJACpIKAHUS
OMOJIOTNYECKOr0 00pa30BaHUSI.

B nporpamme no ouosnoruu (10—11 kmaccel, 0a30BbIil YpOBEHB) peaiM30BaH
OPUHIIUI TPEEMCTBEHHOCTH B H3yYE€HUU OWOJOTWH, Ojarojapst 4emy B Hel
MPOCMATPUBACTCS HANPABJICHHOCTh HAa pPa3BUTUE 3HAHWUW, CBSI3aHHBIX C
bopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, IIEHHOCTHBIX
OpUEHTAlMN JIMYHOCTH, SKOJIOTHYECKOTO MBILUICHUS, IPEACTABICHHUN O 3J0POBOM
oOpasze KU3HM U OEpeKHbIM OTHOIICHHUEM K OKpY Kalolled MNpHUPOJHON cpeje.
[ToaTOMy Hapsimy ¢ u3ydeHHeM OOIeOMOIOTUUECKUX TEOPUH, a TaKKe 3HAHUU O
CTPOCHUH JKUBBIX CUCTEM PA3HOI0 PaHra M CYIIHOCTH OCHOBHBIX MPOTEKAOIIUX B
HUX MPOILIECCOB B MPOrpaMMe MO OMOJIOTMH YAEIEHO BHUMaHHUE HCIOJIb30BAHUIO
MOJTYYEHHBIX 3HAHUM B TTOBCEITHCBHOM JKU3HU JIJIS PEIICHUSI MPUKIIAIHBIX 3a/1a4, B
TOM 4YHCJE: TPO(QUIAKTHKYA HACIEACTBEHHBIX 3a00JICBAaHUI 4YeIOBEKa, MEINKO-
TEHETUYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUS AKOJIOTHYECKHU
1eJecCO00pa3HOro0 TOBEACHUA B OKpYXKAIOIIEW NPUPOJHOM cCpene, aHaau3a
BIIUSIHUS XO3SUCTBEHHOW JESTENBHOCTU 4YEJIOBEKAa Ha COCTOSIHHE MPUPOJIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJICHHE BHUMAHMS K MPUKIIATHON HAIPABICHHOCTU
ydueOHOro mpenMera «buosiorusy MpOIUKTOBAHO HEOOXOIUMOCTBIO 00eCIIeUeHUs



YCJIOBHM JUIsl PELIEHUS] OJJHOM M3 aKTyaJIbHBIX 3a/1a4 IIKOJbHOTO OMOJOTMYECKOTO
oOpa3oBaHMsI, KOTOpas mpeAmnojaraeT (QopMUpOBaHHE Yy  OOydYaIOIIUXCS
CIIOCOOHOCTH aJanTHPOBAThCA K H3MEHEHUSIM JUHAMHUYHO Pa3BUBAIOLIETOCS
COBPEMEHHOI'0 MHUpA.

buonoruss Ha ypoBHE cpeaHero ooOIero 0o0pa3oBaHHS 3aHUMAET BaXKHOE
mecto. OHa obecreunBaeT (GopMHUpOBaHUE y OOYYArONIMXCS MPEACTABICHUN O
HAYYHOW KapTHHE MHUpa, pacIIupseT U 0000IIaeT 3HAHUS O JKUBOW mMpupoje, e€
OTJIMYWTENIbHBIX TMPU3HAKAX — YPOBHEBOW OpPraHU3allMd W 3BOJIIOLUH, CO3HAET
yCJIOBHSI  JUIA:  TO3HAHUS  3aKOHOB  JKUBOW  MPUPOIbI, (OPMHUPOBAHUS
(YHKIMOHAIBHOW TPaMOTHOCTHM, HAaBBIKOB 3J0pOBOTO M 0Oe30macHOro obpasa
YKU3HH, YKOJIOTMYECKOT0 MBILIUICHHS], IEHHOCTHOTO OTHOIIECHUS K )KUBOW MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHrne OMOJIOTUS UMEET TAKXKE JIsl pELIEHHs] BOCIIUTATENbHbIX U
pa3BUBAIOIIMX  3a7ad  CpelHero  obmero o0pa3oBaHUsA,  COLUAIM3ALMU
oOyuaronuxcs. M3ydyenne Ouonmoruu odecnednBaeT yciaoBHs Uil (OPMUPOBAHUS
WHTEJJICKTYaJIbHBIX, KOMMYHUKAIMOHHBIX W  HWH(OPMAIIMOHHBIX HAaBBHIKOB,
ACTETUYECKON KYJIbTYypbl, CIOCOOCTBYET HMHTETpallMi OWOJIOTHYECKUX 3HAHUHU C
MIPEICTABICHUSIMU U3 JIPYTUX YYEOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKH, XUMUHU
u reorpaduu. Ha3BaHHbIE MOJOXKEHUS O NpeJHA3HAYCHHHM y4eOHOro IpeaMera
«buonorus» COCTaBUIM OCHOBY Ui ONpENeNieHUs MOAXOAOB K OTOOpy H
CTPYKTYPUPOBAHHMIO €r0 COAEp)KaHWs, MPEACTaBICHHOr0 B Mporpamme 1o
OHMoNOTHN.

Ot6op coxepxkanusa yueOHoro mpeamera «buonorus» Ha 6a30BOM ypOBHE
OCYIIECTBIEH C TO3UIMH KyJbTypOCOOOpPa3HOTO MOJAXOJa, B COOTBETCTBUH C
KOTOPbIM OOy4aromuecs: JOJKHbI OCBOMTH 3HAaHWSA W YMEHHsS, 3HAUMMBIE IS
dbopmupoBaHusi 00IIEH KYyJIbTYphl, OMNpPEACISIIONIME aJCKBaTHOE IOBEJICHUE
YEeJIOBEKa B OKPY’KAIOIICH MPUPOTHON cpejie, BOCTPEOOBAaHHBIE B IMOBCEIHEBHOU
KU3HU U TPaKTHUeCKoM aesTenbHOCTH. Oco00oe MECTo B 3TOM cucTeMe 3HaHHM
3aHUMAIOT 3JIEMEHTHI COJIEPKaHUsI, KOTOPbIE CITY>KaT OCHOBOM 71l POpMUpOBaHUS
IIPEICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
LHEHHOCTHBIX  OpPHEHTAlMSAX  JIMYHOCTH, CHOCOOCTBYIOLIMX  T'yMaHU3alluu
OMOJIOrMUecKOro 00pa3oBaHMUsL.

CTpyKTypupoBaHHe COJIEpKaHUS yuyeOHOro Mmarepuana B Mporpamme IO
OMOJIOTMM OCYIIECTBICEHO C YYETOM MPUOPUTETHOrO 3HAYEHUs 3HAHUM 00
OTJIMYUTENBHBIX OCOOCHHOCTSX >KUBOU MPUPOABI, O €€ YPOBHEBOM OpraHu3aluu U
3BOJIIOLIMU. B COOTBETCTBUM € 3TUM B CTPYKType yueOHOro npeamera «buomorusy
BBIICJICHBI CIIETYIOUIUE COJAEpKATENbHbIE TMHUN: «bronorus kak Hayka. MeToabl
Hay4yHOro mo3HaHus», «Kierka xak Ouomornueckas cucrema», «OpraHu3m Kak



ononornyeckas cucteman, «CucreMa W MHOTOOOpaswe OpraHUYECKOTO MHPay,
«OBOJIOIUS KUBOHM TIPUPOIBI», « IKOCHCTEMBI U TIPUCYIITUE UM 3aKOHOMEPHOCTH.

[lenp m3yuenuss ydyeOHOro mnpeamera «buonorus» Ha 0a30BOM YpOBHE —
OBJaJicHUE  OOyYalOIUMHUCSA 3HAHUSMH O  CTPYKTYPHO-(PYHKIIMOHAJIbHOU
OpraHu3allid >KUBBIX CHCTEM Pa3HOr0 paHra M MPUOOPETCHHE YMEHHM
WCIIOJB30BaTh ATU 3HAHUS ISl TPAMOTHBIX JEWCTBUU B OTHOIICHHH OOBEKTOB
YKUBOU TIPUPOBI U PEIICHUS PA3INYHBIX KU3HEHHBIX MPOOJIEM.

JocTrmxkeHnue 1eau u3ydeHus ydeOHoro npeaMera «buosorus» Ha 6a30BoM
YpPOBHE 00€CTIEUMBACTCS PEIICHUEM CIASAYIONTUX 3a/1ay:

OCBOCHHME OOYYaIOIUMHUCS CHUCTEMbl 3HAHUH O OHOJOTHYECKUX TEOPHSX,
YUYEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIOTE3aX, MpaBUiIaxX, CIyKaluX OCHOBOU
11 (OpMUPOBAHUS MPEICTABICHUNM O €CTECTBEHHO-HAYUYHOW KapTHHE MHUpPaA, O
METO/IaX HAYYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX >KHUBBIX
CUCTEM Pa3HOTO YPOBHS OpPraHM3aIlH, BBIIAIOIIMXCA OTKPBITUAX U COBPEMEHHBIX
HCCIICIOBAHUSIX B OMOJIOTHH,

dbopMupoBaHUE Yy OOYYaIOIIMXCS TO3HABATEIbHBIX, WHTEUICKTYalbHBIX H
TBOPYECKUX CIOCOOHOCTEW B MPOIECCE aHalh3a JAHHBIX O MYTSIX Pa3BUTHS B
OMOJIOTUY HAYYHBIX B3IJISIIOB, UJEH M MOIXOJ0B K W3YUYEHHUIO KUBBIX CHCTEM
Pa3HOTO YPOBHSI OpTraHU3aIluy;

CTAaHOBJIICHHE Yy oOydaroumxcss oO0mel KyJIbTypbl, (YHKIHOHAIBHOM
IPAaMOTHOCTH, PA3BUTHUE YMEHUU OOBSICHATH U OIIEHUBATh SIBJICHUSI OKPYKAIOIIETO
MHUpa JKMBOM MPHUPOJLI HAa OCHOBAHMM 3HAHWUW U OIBITA, MOJIYYEHHBIX MPH
M3yYCHUH OMOJIOTHH;

dbopmupoBaHre y OOydYalOIIMXCA YMEHHM WUIIOCTPUPOBAThL 3HAUYCHUE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JEATEIIBHOCTH YEJOBEKa, Pa3BUTHHU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCMUTAaHUE YOEKIAEHHOCTH B BO3MOKHOCTH TO3HAHUS YETIOBEKOM >KHBOM
IIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHUS K HEeH, COOIIOSHUS dTHUSCKUX
HOPM TIPY MPOBEJACHUN OMOJIOTHYECKUX UCCIICIOBAHMIA;

OCO3HAHUE IICHHOCTH OHOJIOTHYECKUX 3HAHWM JJIsI TIOBBIIMICHUS YPOBHS
AKOJIOTUYECKOHN KYJIBTYpbI, 1151 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHHUSI;

MpUMEHEHUE TPUOOPETEHHBIX 3HAHUM U YMEHUH B MIOBCETHEBHOM JKU3HU IS
OLICHKU MOCJIEACTBUM CBOEH AEATEIBHOCTH IO OTHOLIECHHIO K OKPYJKAIOLIEH cpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME W COOJIIOJEHHE Mep MNPOPUIAKTUKH
3a00JIeBaHUH.

B cucreme cpemnero oOmiero obOpaszoBanusi «buosorusy», m3ydaemas Ha
0a30BOM YpOBHE, SIBISIETCS OOS3aTENBHBIM YUE€OHBIM TPEIMETOM, BXOJSAIIUM B
COCTaB MpeaAMETHOI 00nacTh « ECTeCTBEHHO-HAYUYHbIE IPEIMETHI.



Jlst m3ydennsi Ouojaoruu Ha 6a30BOM YPOBHE CPEIHETO 00IIero oopa3oBaHus
oTBoauTCS 68 yacoB: B 10 kimacce — 34 gaca (1 gac B Heaeno), B 11 kimacce — 34
yaca (1 gac B Hegento).



COJAEPKXAHUE OBYUYEHUA
10 KITACC

Tema 1. buosiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH HayKaMmu, (puiiocopueit, STUKON, SCTETUKON U MPaBOM.
Ponp Ouonoruu B (HOPMUPOBAHMM COBPEMEHHOM HAy4yHOW KapTUHBI MUpA.
Cucrema OMOJIOrMYECKUX HAYK.

MeTobl TO3HAHUS KUBOUW PUPOIbI (HAOII0ICHHE, SKCTIEPUMEHT, OIIMCAHMUE,
U3MEpeHue, KilacCUpUKalMs, MOJIETUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konbnos, [Ixx. Yorcon u ®@. Kpuk.

Tabnuiel 1 cxembl: «MeToIbl MO3HAHUSI )KUBON TTPUPOJIBD».

JlaGopaTopHblie 1 NpakTHYeCKHe padoThI:

[Ipaktuueckass padora Ne 1. «Vcrnonb3oBaHHe pa3IWYHBIX METOJOB MPH
M3YUYCHUHN OMOJIOTUUECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aI U,

JKusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouosorun. OTinnuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOoOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHW3MEHHBIA, MOMYISLHUOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTE0IEHOTUYECKU ), OMOCEepHBIA.

JdeMoHCTpanum:

Tabmuubl u cxeMbl: «OCHOBHBIE TPU3HAKU JKU3HUY, « YPOBHU OpraHU3AINH
YKUBOU TIPUPOIBI».

O6opynoBanue: moaesb MoJiekybl JIHK.

Tema 3. XumMu4ecKkuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKHM COCTaB KIIETKH. XHMWYECKHE DJIEMEHTBI: MaKpPOAJIEMEHTHI,
MHUKPO3JIEMEHTHI. Bo/la 1 MuUHEpaibHbIE BEIIECTBRA.

OyHKIMM BOABI U MHMHEPAIBHBIX BelIeCTB B kieTke. I[lommepxkanue
OCMOTHUYECKOT0 OanaHca.

benku. CoctaB u cTpoeHHE OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEIKOB.
HezaMeHnMble ¥ 3aMEHUMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl OCIKOBOW MOJEKynbl (TIEpBUYHAS, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAsS CTPYKTypa). XHUMHUYECKHE CBOWcTBa OenkoB. buonoruueckue
(byHKIIUU OCITKOB.



®depmentsl — Owonormyeckue Karanmsatopbl. CtpoeHue ¢epmeHTa:
aKTUBHBIM TIeHTp, cyOcTpatHas crneuuduunocts. KodepmenTsl. ButamuHbl.
OTnnunst pepMEHTOB OT HEOPTAHUYECKUX KaTalTu3aTOPOB.

VYraeBoasl: MoHOcaxapuabl  (TJIIOKO3a, pubo3a ©  Je30KCHpH003a),
nucaxapunipl - (caxaposa, JaKkTo3a) M MoJucaxapuibl  (Kpaxmai, TIJIMKOTEH,
1esuTo03a). buonornueckue GyHKIUU YTII€BOOB.

Jlumunel:  Tpurmuuepuabl, Gocomunuabl, crepouabl. [uapodubHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkumu sunuaoB. CpaBHEHUE
YTJIEBOJIOB, OEJIKOB U JIMIHUIOB KaK MCTOYHUKOB YHEPTHUHU.

HykneunnoBeie kucnotel: JHK wu PHK. Hykimeotuasl — MOHOMEpHI
HyKJIeuHOBBIX KUCIOT. Ctpoenue u ¢pynkuun JIHK. Ctpoenue n pynknuu PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIIUU.

[{urosnorus — Hayka o kierke. Knerounas Teopust — npuMep B3auMOJIEUCTBUS
uzen u (akToB B HAYYHOM MMO3HAHUHU. MEeTO/Ibl U3YUEHUS KIETKH.

Knerka xak mnenoctHas kuBas cucrtemMa. OOmme NpHU3HAKH KIIETOK:
3aMKHyTasi HapyHasi memOpana, moiiekyibel JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OellKa.

Tunsl KIETOK: »yKapuoTHyeckas U Mpokapuoruyeckas. (OcoOeHHOCTU
CTpOEHHUs TpOKapHOTUYeCKON KieTku. Kierounas crenka Oaktepuii. CTpoeHue
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMS PACTUTEIIBHOM, >XUBOTHOU W
IrpUOHON KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYpBI KJIETOK — KJIETOYHAs CTE€HKA, TNIMKOKAIUKC, MX
dbynkuuu. [Tnazmatnueckas memOpana, e€ ceoictBa u QpyHkiuu. [{uTomnasma u eé
opranousibl. OgHomemOpannbie opraHoubl kietku: JIIC, ammapat ['onbmxw,
IM30COMBIL.  [10yaBTOHOMHBIE OpPraHOMIbl KIETKH: MHUTOXOHAPHUH, TIUIACTUIBI.
[Ipoucxoxaenne MUTOXOHJApUM u Tiactun. Bunbl mmactun. HememOpaHHbie
OpPraHou/Abl KJETKU: PHUOOCOMBI, KIJIETOYHBIM LEHTP, UEHTPUOJH, PECHUYKH,
KIyTUKA. QyHKIIMN OPraHOMI0B KJIETKU. BKiItoueHus.

Anpo — perynaropusiii 1IeHTp kieTku. CTpoeHue sapa: sjuepHas 000JI0UKa,
KapHOoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BEWIECTB B KIIETKE.

JlemoncTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIanu, M. IlIneiinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yuikunc, P. ®panknun, K. M. bap.

[uarpammel:  «PacripeneneHue XUMUYECKMX JJIEMEHTOB B HEXKHBOWU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KUBOM MPUPOIEN.

Tabmupr u cxemsl: «llepuoanueckas TabnuIa XUMHYECKUX 3JIEMEHTOBY,
«CTpoeHne MOJIEKyJIbl BOAbY, «buocunres 6enka», « CTpoeHre MOJIEKYJIbI OeNKay,
«Ctpoenue pepmenta», «Hyknennossie kucnotbl. JJHK», «Ctpoenne MosieKyJibl



AT®», «CtpoeHue 3yKapuOTUYECKOM KIIETKH», «CTpOEHHE JKUBOTHOM KIIETKH,
«CtpoeHue pacTUTENbHON KIETKW», «CTpoeHue MPOKAPUOTUUYECKOU KIIETKNY,
«CtpoeHue sqpa KIEeTKn», « Y TIAeBOAbD), «JIMIuIbD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYJIOBaHWE MJii IPOBEIACHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKpONpPENapaTbl pPaCTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHble 1 NpakTHYeCKUE PadOThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaJUTUYECKOW aKTUBHOCTHU
(dbepMeHTOB (Ha MPUMEpE aMUIIa3bl UK KaTaaasbl)».

JlabopatopHass pabota No 2. «l3ydyeHue CTpoeHHsS KIETOK pacTEHUH,
JKUBOTHBIX U OaKTepUil MOJI MUKPOCKONOM Ha TOTOBBIX MHUKpOIMpEnaparax U HUxX
OMHCAHUE.

Tema 4. ’/KusHeneATeIbHOCTh KJIETKH.

OOMeH BelIecTB, WK MeTa00Iu3M. ACCUMUIIAIUS (TUIACTUYECKU OOMEH) U
JUCCUMWIAIUSA (PHEpreTuueckuii OOMEH) — JIB€ CTOPOHBI €IMHOrO Mpolecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUM B TMOHUMAaHUU
MeTabom3ma.

Tunel oOMeHa BeecTB: aBTOTPOQHBIN U reTepoTpodHbiid. Pois dhepmenToB
B 0OMEHE BEIIECTB U MPEBPAIEHUN YHEPTUU B KIIETKE.

®ortocunTe3. CBeroBas U TeMHOBasg (a3pl (doTocuHTe3a. Peakuuu
dbotocunTeza. DPdhekTuBHOCTH (OTOCUHTE3a. 3HaAUCHUE (DOTOCHUHTE3A ISl KUZHU
Ha 3emsie. Biausinue ycioBuii cpeqsl Ha (OTOCUHTE3 U CTIOCOOBI MOBBIIICHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHHU.

XeMOCHHTE3. XEeMOCHUHTE3UPYIoIne OakTepun. 3HAUCHUE XEMOCHHTE3a IS
YKU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PaciierieHue BeliecTB, BbIJEICHUE U
aKKyMYJUPOBAaHHE DHEPrUM B KIETKE. OTambl JHEPreTHYecKoro oOMeHa.
['mukonus. bpoxenue m ero Buabl. KucimopogHoe OKHUCIEHHE, WA KIETOYHOE
JIbIXaHHE. OkucnurenbHOe dbochopunupoBanue. O HEeKTUBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakium wmartpuuHoro cuHre3a. ['eHermueckas wuHdpopmauus u JHK.
Peanuzanmsi reHetudeckoil uHpopMmanuu B KIETKE. |'€HETUYECKHM KOJ U €ro
cBoiicTBa. Tpanckpumnuus — Mmatpuuabli cuaTe3 PHK. Tpancnsnus — Guocuntes
Oenka. Ortanbl TpaHcasuuu. KoaupoBaHwe amMuUHOKUCIOT. Poib pubGocom B
OonocuHTe3e Oenka.

Hexnerounsie popmbl xu3Hu — BUpychl. Mictopust otkpsiTust Bupycos (. U.
NBanoBckuii). OCOOCHHOCTH CTPOCHHMS ¥ JKMU3HEHHOTO IIMKJIAa BHUPYCOB.
bakrepuodarn. bonesnm pacreHuid, XWUBOTHBIX W YEJIOBEKA, BBI3HIBACMBIC
Bupycamu. Bupyc ummynoaedunuta yenoeka (BHUY) — Bo3Oymurens CIIM/Ia.



OOpatHast ~ TpaHCKpHUIIIIMSA, peBepTaza W uHTerpaza.  lIpodwunaktuka
pacmnpocTpaHeHHs BUPYCHBIX 3a00JICBaHHIA.

JlemoHcTpanum:

[Toptpetsl: H. K. Konbiios, . U. UBanoBckuii, K. A. Tumupszes.

Tabmuubl U cxembl: «Tunel nutanusy, «Metadbomuzm», «MHUTOXOHIPUSY,
«JHepreTuyeckuii oomen», «Xiopomiacty, «Potocunres», «Crtpoenue JHK»,
«CtpoeHre n QPyHKITMOHUPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupyco», «bakrepuodarn», «Ctpoenre u xu3HeHHbM nuki Bupyca CIIN/da,
oaktepuodaray, «Permmukarus JJHK».

Oo6opynoBanue: monenu-anuinkanuu «Yasoenue JIHK u Tpanckpumnimsy»,
«buocunres 6enkay, «CTpoeHHne KIETKW», MoJenb cTpykTypbl JTHK.

Tema 5. PazmMHOkeHUE M UHAUBUAYAIbHOE PA3BUTHE OPraHU3MOB.

KieTrouHblii UK, WU JKU3HEHHBIM LUK KieTku. MHTepdaza u Mutos.
[Ipoueccrl, mpoTekaromue B uHTepdaze. Perumkanus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBIM Ha0Op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XpOMaTHUJbI.
[{uTtonoruuyeckue OCHOBBI PA3MHOXKEHHSI W  HWHIUBUAYAJIBHOTO  Pa3BUTHUS
OpTaHU3MOB.

Henenue knetku — muto3. Craaum murto3a. IIpoueccel, npoucxonsiue Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOIOrMYECKU CMBICT MUTO34.

[Iporpammupyemasi TuOEIb KJIETKH — aronTo3.

@dopMbI pa3sMHOKEHHSI OPTAaHU3MOB: Oecroyioe U moJioBoe. Bujnl Gecronoro
Pa3MHOXKEHUS: JEJI€HUE HaJBOE, ITOYKOBAHHE OJIHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKEHHE. VICKyCcCTBEHHOE KIOHUPOBAHHE
OpraHU3MOB, €r0 3HAYEHHE JIJISl CEJICKIUU.

[TonoBoe pazMHOKEHHE, €T0 OTIANYHS OT OECTIOJIOTO.

Meiio3. Cranuun meio3a. [Ipouecchl, MpoUCXOAIIME HA CTaAusX Meno3a.
[ToBenenne xpomocoM B Meno3e. KpoccuHrosep. bBHOJIOrMYECKUN CMBICT H
3HAYEHHUE MEHO03a.

["ameTorenes — mnpouecc 0O0pa3oBaHUs MOJOBBIX KJIETOK Yy IKUBOTHBIX.
[TonoBbIe kese3bl: CEMEHHUKU U sSUYHUKUA. OOpa3oBaHHE W Pa3BUTHE IMOJIOBBIX
KJIIETOK — TameT (CrepMaro30oujl, SHMIEKJIeTKa) — CIepMaToreHe3 U OBOI€HE3.
OcoOeHHOCTH CTpOEHUsl SUIEKIETOK M crepMaro30ouioB. OIuiog0TBOpEHUE.
ITaprenorenes.

WunuBuayanbHoe pa3BuTHe (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOUYHBIX >KUBOTHBIX:
npobneHue, racTpyisius, opraHorene3. [loctamOpuoHanbHOE pasBuTHE. THIIBI
MOCTAIMOPHOHAIBHOTO PAa3BUTHS: TMPsAMOE, HempsMoe (IMUYMHOYHOE). BnmsHue



CpeIbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIOCOOHBIE BBI3BIBATH BPOKIEHHBIC
YpPOACTBA.

Poct u pasButue pacreHuii. OHTOreHE3 I[BETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHHU, CTAJINM Pa3BUTHUS.

JdeMoHCTpanuu:

Tabmumet 1 cxembl: «DopMbl pa3MHOXKEHHUS OpPraHU3MOBY, «/[BoitHOE
OIUIOJIOTBOPEHUE y [BETKOBBIX pACTEHUI», «BereraTuBHOE pa3MHOKEHUE
pactenuity, «J/lemenue kneTku Oaktepuit», «CTpOe€HHE TIOJIOBBIX KIIETOKY,
«Crtpoenne xpomocoMbl», «Knerounwrii nmukin, «Pemmukanus JHK», «Mwutosy,
«Menos», «IIpsimoe u HenmpsAmMoe pa3BUTHE», «I aMeTOreHe3 y MIICKONUTAIOIINX U
4eIoBeKa», «OCHOBHBIEC CTaAUN OHTOTECHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOIPENAPATHI «CnepmMato30u sl
MJICKOIIUTAIOIIETOY, «SHIIeKIeTKa MieKonuTarouero», «KapuoknHes B KieTKax
KOpElIKa JyKa», MarHUTHas MOJEJb-alluInKanus «JleJeHue KIeTKw», MOJENb
JIHK, Mmonenb MmeTadazHoi XpOMOCOMBI.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopuas pabora No 3. «HaOmiomenume muTOo3a B KJIETKAaX KOHYHKA
KOpENIKa JJyKa Ha TOTOBBIX MUKPOIIpEnaparax.

JlaGoparopHas pabora Ne 4. «M3ydeHwe CTpOCHHS IIOJIOBBIX KIETOK Ha
TOTOBBIX MUKPOTIPENapaTaxy».

Tema 6. HacsiencTBeHHOCTh M H3MEHYUBOCTH OPraHU3MOB.

[IpeaMet u 3amaun reHeTUKH. VIcTopus pa3BUTHA T€HETUKHU. Posib iuTomoruu
1 SMOPHOJIOTHH B CTAHOBJICHUU TCHETHUKH. BKiIaa pOCCHUCKUX M 3apyOeKHBIX
y4EHBIX B Ppa3BUTHE TCHETHKA. MeETOJabl TEHETHKH (THOPHIOJOTHUCCKUM,
IUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKril). (OCHOBHBbIE T'€HETHYECKUE
noHsATUsA. [ eHeTn4yeckasi CHMBOJIMKA, UCTIOJNb3yEMAasi B CXEMaxX CKPEIIMBAHUM.

3aKOHOMEpPHOCTHU HacJieI0BaHUsl MPU3HAKOB, yCTaHOBIEHHbIE . Mennaenem.
MonoruOpuHoe CKpelMBaHue. 3aKOH €IMHO-00pa3us THOPHIOB IEPBOTO
nokoyieHus. IIpaBuino JOMHUHUPOBAHMWS. 3aKOH PACHICIUICHUS MPU3HAKOB.
['unoresa yuctoTel ramer. [10JHOE U HEMOTHOE TIOMUHUPOBAHUE.

JurubpuaHoe  CKpenIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCJeO0BaHUS
npu3HakoB.  lluToreHeTMYecKWe  OCHOBBI  JUTHOPHJIHOTO  CKpEHIMBAHUS.
AHanu3upytolee ckpeumpanue. Mcnoib30BaHue aHATU3UPYIOIIETO CKPEIIMBAHUS
JIJISL OTIPEICJICHHS TEHOTHIIA OCOOHU.

CueruieHHOe  HacienoBaHue Tnpu3zHakoB. PabGora T. Moprana 1o
CLUEIUICHHOMY HACJIEIOBAaHHUIO F€HOB. HapynieHnne cuerieHusi reHOB B PE3yJIbTaTe
KPOCCUHTOBEpA.

XpOMOCOMHas TEOPUS HACJIEACTBEHHOCTHU. [ eHeTnUecKue KapThl.



['enetuka mosia. XpoMOCOMHOE OMpeAesieHue moia. AyTOCOMBI U TOJOBBIC
XpoMOcOMBI. ['omorametrHeie M reTreporaMeTHeie OpraHusmbl. HaciienoBaHue
MIPU3HAKOB, CLICTJIEHHBIX C MTOJIOM.

N3MeHYnBOCTh. BHIbl ”3MEHUMBOCTHU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp cpempl B HEHACHENCTBEHHOM  M3MEHUYMBOCTH.  XapaKTEpHUCTHKA
MOAU(PUKAIMMOHHON U3MEHUYNBOCTU. BapranoHHbBIN psifl ¥ BapualliOHHAsT KpHUBasl.
Hopma peakuuu npuszHaka. KonuuecTBEeHHbIE M KAaYECTBEHHBIE NMPU3HAKA U KX
HOpMa peakimu. CBoCTBA MOAUPUKAIIMOHHON H3MEHYUBOCTH.

HacnencrBenHasi, wiM TeHOTHUIMYECKas, W3MeHUYMBOCTh. KomOuHaTHBHas
U3MEHYMBOCTh. Meio3 W TMO0JOBOM TMpOIlECC — OCHOBAa KOMOWHATHBHOMU
M3MEHYMBOCTU. MyTallMOHHAsl U3MEHUYMBOCTh. Knaccudukaius MyTaiuii: reHHbIE,
XPOMOCOMHBIE, TeHOMHBIC. YacToTa ¥ MpUYuHbI MyTaluil. MyTtareHHbie (haKkTopshl.
3aKOH rOMOJIOTUMYECKHX PSAOB B HaciencTBeHHOM n3menunBoctu H. M. BaBuiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enetnka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOABI TE€HETUKH
YeJIOBEKa: TCHECATOTHYCCKNM, OJIM3HEI[OBBIM, IINTOTCHETHYCCKHUM, OMOXHMMHUYCCKUH,
MOJIEKYJISIPHO-TEHETUUECKH. CoBpemenHOE ONPENIECIICHHE TreHOTHUIA!
ITOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[111P-ananu3a. HacnencTtBenuble 3a0ojeBaHUsS 4YEJIOBEKA: TICHHBIC OOJIC3HH,
00JIe3HU C HACJIEIACTBEHHOM MPeApacloiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
ComaTnueckue UM TreHepatuBHbIe MyTanud. CTBOJOBbIE KIETKU. [IpUHIUIIBI
3I0POBOTO 00pa3a MKU3HU, TUATHOCTHKH, MPOPUITAKTUKH U JICUCHUS TeHETUYECKHUX
Oone3Hel. MenuKo-reHeTUYeCKOe KOHCYJIbTUPOBAHKUE. 3HAUYEHHUE MEIUIIMHCKOMN
TCHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHUN YEIOBEKa.

JdeMoHCTpanuu:

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

Tabmuet w cxembl:  «MOHOTMOpPHAHOE  CKpeIIMBaHWE H  €ro
[UTOTCHETUYECKAass OCHOBa», «3aKOH PACHICIUICHUS W €ro IHUTOreHETUYeCKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpelIMBaHUEY,
«lluTosornyeckre  OCHOBBI  JUTHOPUAHOTO  CKpeHIUBaHUs»,  «Mehosy,
«B3anmMonencTBUE AJUICNIBHBIX TE€HOB», «l'e€HeTHYecKue KapTbl paCTEHUM,
JKUBOTHBIX WU 4eJIOBEKa», «l'eHeTmka mosia», «3aKOHOMEPHOCTH HACJIEAOBaHUS,
CUCIUICHHOTO ¢ mnoJiom», «KapuoTunbl uyenmoBeka M KUBOTHBIX», «Buubl
U3MEHUYMBOCTH», «MoaudukalroHHas W3MEH4YUBOCThY, «HacienoBanue pesyc-
daktopay, «I'eHeTrka rpymm KpoBu», « MyTarimoHHast ”3MEHUYHNBOCTHY.

O6opynoBanue: Mojaenu-ammInKamun «MOHOTHOPUIHOE CKpEIIMBAHUE,
«Hemonnoe nmomunupoBanue», «JurubpugHoe ckpemuBanue», «llepekpéct



XpOMOCOM», MHUKPOCKON U MHUKpompenapar «Jposoduna» (Hopma, MyTanuu
(OpMBI KPBUIBEB M OKPACKH Tella), repoapuid «I'opox mOoCEeBHOM».

JlabopaTtopHble U NpakTHYecKHe padoThbl:

JlabopaTtopHas pabota No 5. «M3ydeHue pe3ynbTaTOB MOHOTHOPHUIHOTO U
JUTHOPUHOTO CKPEIIUBAHUS Y IPO30( MBI HA TOTOBBIX MUKpPOIIpEnapaTaxy.

JlabopaTtopHas paborta Ne 6. «M3yuenne MoauUKAIIMOHHON N3MEHUYNBOCTH,
IIOCTPOECHUE BAPUALIMOHHOIO PsAZIa U BAPUALMOHHON KPUBOW.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTalui y Ipo30Quiibl HA TOTOBBIX
MHUKPOIIPEapaTaxy.

[Tpaktnueckast pabora Ne 2. «CocTaBlieHHWE U aHAIU3 POJOCIOBHBIX
YEJIOBEKa.

Tema 7. Cenexkuus opranu3moB. OCHOBbI 0MOTEXHOJIOTHH.

Cenexkuys Kak Hayka MU Ipolecc. 3apOXKICHUE CEJIEKIUU U JTOMECTHUKALUS.
Yuyenue H. UW. BaBunmoBa 0 1eHTpax TMNPOUCXOXKICHUS W MHOrooOpas3us
KYJbTYPHBIX pacTeHuM. LIeHTpbI NPOUCXOXKACHUSA JOMAIIHUX >KUBOTHBIX. COpT,
IIOPOJ1a, ITAMM.

CoBpeMeHHbIE METO/IbI CeleKIUU. MacCoBbIi U MHAMBUAYAJIbHBIN OTOOPHI B
CEJICKIMU PACTEHMM M JKUBOTHBIX. OLEHKa 3KcTepbepa. bIm3kopoACTBEHHOE
CKpemuBaHue — UHOpuAMHr. Yucras nuHus. CKpellMBaHWE YHCTBHIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuna. HepoacTBeHHOE CKpelMBaHUE — ayTOPUAMHI.
Otnanéunas rtubpummuzanuss U e€ ycnexu. VICKycCTBEHHBIM MyTareHes u
IIOJIyYECHHUE TOJUIUIONIOB. JIOCTMIXKEHHsI CENEeKIUMU paCTeHHMM, >KUBOTHBIX U
MHUKPOOPraHU3MOB.

brorexHoOrus Kak OTpacib NPOU3BOACTBA. ['€HHAas HMH)KEHEpHUs. OTallbl
co3ganusi pexomOuHantHoM JIHK wu Tpancrennsix opranusmoB. Kierounas
uHKeHepus. Kilerounble KyJabTypbl. MUKPOKIIOHAIBHOE Pa3MHOXKEHHUE PACTEHUMU.
KiloHMpOBaHME BBICOKONIPOAYKTUBHBIX  CEJIBCKOXO3AMCTBEHHBIX OPTraHU3MOB.

Okojoruueckue W oTudeckue  mpoosempl. MO  —  reHetruyecku
MOU(DUITIPOBAHHBIE OPTaHU3MBI.
JlemoHCcTpanumu:

[Toptpersi: H. U. BaBunos, . B. Muuypun, I'. /[I. Kapneuenko, M. O.
HMBanHos.

Tabmuiel u cxeMbl: Kapta «lIeHTpbl MPOMCXOXKACHUS W MHOT000pa3us
KYJIbTYPHBIX pacTeHuit», «Ilopoabl 1oMamHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OTaanéHHas rudpuausamnus», «Padotel akagemuka M. @. MiBaHoBay,
«Ilomumnongus», «OO0bekThl OWoTexHOMOTHHY, «KileTouHbIe KYyIBTYpHl W
KJIOHUpOBaHue», « KoHCTpynpoBaHue U EPEHOC TEHOB, XPOMOCOM).

O6opynoBanue: MyJIsKH TUIOAOB U KOPHEIIOA0B AUKUX (POPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX03IHCTBEHHBIE PACTEHUS.



JlabopaTtopHble M mpaKkTHYecKHe padoThI:

Okckypeusi «OCHOBHBIE METOJIbI M JOCTHKEHHUS CEJEKIMH PacTeHUH M
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AKCTBO, JabOOPaTOpUIO
arpOyHUBEPCUTETA WJIM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIUOHHASI OHOJIOTHS.

[IpennochuUlkn BO3HMKHOBEHHSI JBOJIOIUOHHOW TEOPHUH. ODBOJOLIMOHHAS
Teopust U €€ MecTO B OUOJIOTMHU. BiusHuEe 3BOJIIOIMOHHON TEOPUU HAa pa3BUTHE
OMOJIOTHH U APYTHUX HAYK.

CBuzerensctBa HBomoIMU. [lameoHTONOrMYECKHE: TOCIEI0BATENLHOCTh
MOSIBJICHUS BHUJOB B MAJICOHTOJOTUYECKOW JIETOMHUCH, TEPEXOJHbIE (POPMBI.
buoreorpadguueckue: cxocTBO U paznuune GayH u GJIop MAaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA U PA3IUUUSI SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbBIC, AHAJIOTMYHbIE,
pPYAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUUECKUE: CXOJICTBO
MEXaHM3MOB HACJICICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKUX IMyTed y BCEX
OpTaHHU3MOB.

OpomonmonHas Teopust Y. JlapBuna. Ilpenmnocbuiku BO3HUKHOBEHUS
napBuHU3Ma. JIBUKYIME CHIIBI SBONIONWK BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXXEHHUE MPU OTPAHUUYEHHOCTU PECYPCOB, HEOMpeeNEHHAsT WU3MEHUYUBOCTD,
O0opb0a 3a CyIeCTBOBAaHHE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopusi 3Bororuu (CTD) u e€ 0OCHOBHBIE MOJOKEHUS.

MukpoaBostonus. [Tormynsuus kak eAMHUIA BUIA U 3BOJIIOLUU.

JBrkymue cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B Npupojae. MyTallMOHHbBIN
MpoIeCC M KOMOMHATHUBHAs M3MEHUYMBOCTh. [lomyJaiiMOHHBIE BOJHBI U Apeid
reHoB. M3oius u Murpanus.

EctecTBenHbiii orbop — HampaBisiomuii ¢akrop sBomonud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Ipucnoco6IeHHOCTh OpraHU3MOB Kak pe3yibTaT 3BOdIOUUHU. [Ipumepsl
MPUCIOCOOICHUI y OpraHu3MoB. ApoMopd03bl U UIUO-aAaNTAL|H.

Bun wu BumooOpazoBanue. Kputepum Buma. OcHoBHBIE  (POpMBI
BUJI000pa3oBaHus: reorpaduyeckoe, YKOJIOTHYECKOE.

MaxkposBomorusi.  DopMbl  dBOMIONUU:  (ryieTHYECKasl, IUBEPTEeHTHA,
KOHBEpreHTHas1, napasuienbHas. HeoOpatuMocTh 3BOMIOIUY.

[IpoucxoxieHue OT HecleuuaaTu3upoBaHHbIX MpeakoB. [Iporpeccupyromias
crienuanu3anus. AJIanTUBHAs paualysl.

JlemoHcTpanum:



[Toptpetst: K. Jlunneit, XK. b. Jlamapk, Y. Jdapsun, B. O. KoBanesckuii, K.
M. bap, O. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabmuie! 1 cxembl: «Pa3BuTHe OpraHMYEcKOro MUpa Ha 3emiiey, «3apoIbIIu
MO3BOHOYHBIX  JKUBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
cyliectBoBaHue», «EctecTBeHHBI 0TOOP», «MHOr000pasue COpTOB PACTCHUID,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsmum»,  «MyTaoHHas
U3MEHYHUBOCTB», «Apomopdo3b», «Wnmoamantaumm», «OO0mas aereHepanus,
«/IBmKkymme cuibl 3BooIMny», «Kapra-cxema wapuipyTta mnyTtemectBus Y.
Hapsuna», «bopbba 3a cymiectBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I'eorpauueckoe BunooOpa3zoBaHue», « IKOJIOTHYECKOE BUI000PA30BAHUEY.

OOopynoBaHue: KOJJIEKIMS HACEKOMBIX C PAa3IMYHBIMU TUIIAMUA OKPACKH,
Ha0Op IUIOOB U CeMsH, KoyuleKus «l[Ipumepsl 3alMTHBIX MPUCIOCOOIEHUN y
KUBOTHBIX», MOJeNb «OCHOBHBIE HAIIpaBJICHUSI BOJIOIUNY, 00BEMHAS MOJEIb
«CTpO€eHHE roJIOBHOTO MO3ra MO3BOHOYHBIX Y.

buoreorpapuueckas kapra wMupa, KojuleKuus «@POpMbl COXPAHHOCTH
HMCKOIAeMbIX JKMBOTHBIX M pacTeHU», Mojaenb anmukanus «llepexpéct
XpOMOCOM», BJaxHble Tmpemnaparsl «Pa3Butne Hacekomoro», «Pa3Butne
JSATYIIKWY, MUKponpenapat «Jlpo3oduna» (Hopma, MyTaruu (GOpMbI KPbUILEB U
OKpacKH TeJa).

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHJIOB 1O MOP(}OIOTHUECKOMY
KPUTEPUIO».

JlaGoparopHas pabora Ne 2. «Onucanue npucrnocoO0ICHHOCTH OpraHu3Ma U
€€ OTHOCUTEIILHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHHEe M pa3BUTHE *KU3HHU Ha 3emuie.

JlonayuHble TpPEACTaBICHUS O 3apOKICHMM XW3HU. HaydHble rumoressl
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 W MaHCIepMHs. XHUMHYeCKas
3BOJIIOLIMA. AOUOTEHHBIM CHHTE3 OPraHMYECKHX BEIIEeCTB M3 HEOPraHMYeCKUX.
DKCIEPUMEHTAIBHOE MOATBEPKACHNE XUMUYECKON IBOIMONNY. HavanpHbIe 3Tansl
ounonornyeckor sBomonuu. ['unoreza PHK-mupa. @opMupoBanue MeMOpaHHBIX
CTPYKTYp W BO3HMKHOBEHHME IPOTOKJIETKH. llepBble KIETKM M KX DBOJIOLMS.
@opMHUpOBaHUE OCHOBHBIX TPYMII KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxein. Apxeiickas u
npoTepo3oiickass dpbl. Ilaneo3olickas spa u €€ mNepuoibl: KEeMOPUUCKUH,
OPAOBUKCKHUH, CHLITYPUNCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

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

KaiiHo30Mickas 3pa W €€ mnepuoabl: MaJCOT€HOBBIM, HEOrECHOBBIN,
AHTPOITOT€HOBBIM.



XapakTepucTuKa KiIMMaTa M IeoJIOTMYECKHX IporeccoB. OCHOBHBIE 3Tallbl
HBOJIIOLIUM PACTUTEIBHOTO U >KUBOTHOTO MHpa. ApoMopdo3bl y pacTeHudl u
XKUBOTHBIX. [losIBIIEHME, paclBET U BBIMUPAHUE TPYII KUBBIX OPraHU3MOB.

CucreMa OpraHMYecKOTO MHpa KaK OTpakeHHe 3BoJIOIUU. OCHOBHBIE
CUCTEMATUYECKUE TPYNIbI OPraHU3MOB.

OBOJIOLHA YeT0BEKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTre npeacTaBieHuil o
IIPOUCXOXKJIEHUN YeloBeka. Meroabsl HM3ydeHHs aHTpornorenesa. (CxojacrtBa u
pa3Inyrs 4eJI0BEKA U KUBOTHBIX. CHCTEMATUUYECKOE MOJIOKEHUE YETOBEKA.

JBwxkymme  cuiabl  (paktopsl) — aHTpomoreHe3a.  HacneactBeHHas
U3MEHYMBOCTb M €CTECTBEHHbI 0TOOp. OOIIecTBEHHBIM o00pa3 KU3HH,
U3rOTOBIICHUE OPYAUI Tpyda, MBIIUICHHE, PEYb.

OCHOBHBIE CTAJIMM W BETBU 3BOJIOLMN YEJIOBEKA: aBCTPAIONUTEKH, YenoBek
yMenbld, YemoBek npsaMoxoasmui, YemoBek HeaHIEpTAIbCKHM, YenoBek
pasymHbli. Haxonku HcCKOmaeMmbIX OCTaTKOB, BpeMsi CYLIECTBOBAaHHUS, 001acTb
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUs.

YenoBeueckue pacbl. OCHOBHbIE OONBIIME  pachl:  €BPONEOUHAsS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHAas  (PKBATOpUANbHASs),  MOHTOJOWIHAsS
(a3uarcko-amepukaHnckasi).  UepTel  MPUCHOCOOJEHHOCTH  MpeACTaBUTENCH
YeJIOBEUECKUX PAC K YCJIOBHUSAM CYIIECTBOBAHMS. EJMHCTBO 4YEIOBEYECKHX pac.
Kputuka pacusma.

JdeMoHCTpanuu:

[Toptpetsr: ®. Penu, JI. Ilactep, A. N. Onapun, C. Muwmiep, I'. FOpu, 4.
JlapBuH.

Tabmuipel 1 cxembl: «Bo3nukHoBenne ConHeUHOH cucTeMbl», «Pa3BuTihe
opraHudeckoro Mupa», «PacturenpHas kinerka», <«OKHBOTHas  KIETKa»,
«IIpokapuoTnueckass kinetka», «CoBpeMEHHasi CHUCTEMa OpPraHUYECKOrOo MHUPAY,
«CpaBHEHHE aHAaTOMHUYECKHX 4YEepT CTPOCHHUS 4YeJIOBEKa M YeOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHbIE MeCTa MaJCOHTOJOTHYECKMX HAaXOJIOK  IPEAKOB
COBPEMEHHOI0 4YeJIOBEKa», «/lpeBHenue moam», «pesuue moam», «llepsbie
COBPEMEHHBIE JIIOIU», «YemoBeuecKkrue pach».

O6GopynoBanue:  Mynsiku  «l[Ipoucxoxknenue — yenoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEaHJEPTalblla, KPOMAHbOHIIA), CIECNKUA WU
U300paKeHHUs] KaMEHHBIX OpYAHMH MEepBOOBITHOTO YeJIOBEeKa (KaMHH-YOMIEPHI,
pyomna, ckpebiia), TEOXpOHOJOTHMYeCcKas Talnuna, Kouiekuus «DopMel
COXPAHHOCTH UCKONAEMBIX )KUBOTHBIX M PACTCHUID.

JlabopaTtopHble U NpaKkTHYecKHe padoThI:

[TpakTrueckast pabora Ne 1. «/3ydyeHne nckomaeMbIXx OCTaTKOB PAaCTEHUN U
YKUBOTHBIX B KOJUIEKIIUSIX).



OKCKypcHsl «IDBOJIOLUSA OPraHMYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHbIN WIH KPA€BEAUECKUI My3€il).

Tema 3. OpranusMsbl 4 OKpYy:KawIIas cpeaa.

DKoJOorus KaK HayKa. 3aJau U pa3feibl SKOJIOTUHA. MEeToAbl SKOJIOTHYECKUX
UCCIIEAOBAaHUM. DKOJOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPUOPTaHU3MEHHAS.

Oxonoruueckue (axropel. Knaccudukanusa skonorudeckux (HakTOpOB:
abnoTtnyeckue, OMOTHYECKHE U AaHTPOIOTreHHble. JleMCTBUE HKOIOTHYECKUX
(baKkTOpOB Ha OPTaHU3MBI.

AOuoTtnueckue (hakTophl: CBET, TEMIIEpATypa, BIAXKHOCTb. DOTONEPUOAN3M.
[IpucnocoOnennsi OpraHu3MOB K  JIEWCTBUIO  a0MOTHYECKHX  (PaKTOpOB.
buosornueckue puTMsl.

buortnueckue (bakTopBhl. Buner OMOTHUYECKUX B3aUMOJICHCTBUN:
KOHKYPEHIUsI, XUIIHUYECTBO, cCUMONO03 U ero (opmel. [lapasutusm, koomnepanus,
MyTyaJlu3M, KOMMEHCAJIN3M (KBapTHPAHCTBO, HAaXJEOHUYECTBO). AMEHCAIH3M,
HeWTpanu3M. 3HaueHUe OWOTUYECKHX B3aUMOJEHCTBUN JJIsl CYIIECTBOBAHUS
OpPraHM3MOB B ITPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XAPAKTEPUCTUKU Tnonysanuu. (OCHOBHbIE IOKa3aTenlu
NOMYJISIUMU: YHUCIEHHOCTh, IJIOTHOCTh, POXJIa€MOCTb, CMEPTHOCTb, MPHUPOCT,
Murpanus. JlmHaMuka 4ucIeHHOCTH MOMYJISILUA U €€ peryssus.

JeMoHCTpaum:

[Toptpetsl: A. I'ym6onbar, K. ®@. Pynbe, O. I'ekkensb.

Tabmuubr u cxemsl: kapta «[Ipupognsie 30ub1 3emum», «Cpenbl oOUTaHUS
opranuzmoBy», «®Potonepuonuzm», «llomynsuum», «3aKOHOMEPHOCTH poOCTa
YUCJIEHHOCTU MOMYJIAUUUA UHPY30puu-Typenbkny, «[luiesbie nenm.

JlaGopaTopHblie M NpakTHYeCKUE PadOThI:

JlabopaTtopHas pabota Ne 3. «Mopdonoruueckne 0cCOOEHHOCTH pacTeHUH 13
Pa3HbIX MECT OOUTAHUS.

JlabopaTtopHas pabota Ne 4. «BrnusHue cBeta Ha poCT U pa3BUTHE YEPEHKOB
KOJIeyCcay.

[Ipaktrueckast padota Ne 2. «Ilomcyu€T mIOTHOCTH NMOMYTSIUNA pa3HBIX BUIOB
PaCTEHUID.

Tema 4. Coo0mecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooO1iecTBO Opranu3smMoB — OuoreHo3. CTpyKTypbl OHOIIEHO3a: BUAOBas,
MPOCTpaHCTBEeHHAsA, Tpoduueckass (mumeBas). Buapl-momuHanTel. CBsizu B
OHMOLIEHO3E.

Dkojyornueckne cucrembl (dkocucteMmbl). [loHsTne 00 »sKocucTemMe W
ouoreorieHoze. DOYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: TMPOIYILICHTHI,



KOHCYMEHTBI, PEAYIIeHTH. KpyroBOpoT BEIIECTB U MOTOK SHEPTHUU B IKOCUCTEME.
Tpoduueckne (muimeBble) YPOBHU JKOCUCTEMBI. [lWimieBble IemMd W CETH.
OcHOBHBIE TMOKa3aTeNM HKOCHUCTEMBI: OmoMacca, MNPOIYKIHS. IKOJIOTHUUECKUE
nupamMuzibl:  MPOIYKUHUU, YHCICHHOCTH, Ouomacchl. CBOICTBA 3KOCHUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALHMS, pa3BuTue. CyKieccus.

[IpupoaHBIE PKOCUCTEMBI. DKOCUCTEMBI 03EP U peK. DKOCHCTEMa XBOWHOTO
WJIU ITUPOKOJIMCTBEHHOTO JIeca.

AHTpONIOrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCHUCTEMBI.
buonornyeckoe 1 X03MCTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak QakTtop ycToWunBocTH dKocucTteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOoOOpasus Ha 3emiie.

Vuenue B. U. Bepnaackoro o 6uocdepe. I'panuiibl, cOCTaB U CTPYKTypa
ouocheprr. Kuoe BemectBo u ero QpyHkiuu. OcoOeHHOCTH OMochepbl Kak
rJI00aJIbHOM JKOCHCTEMBbl. J[MHaMHueckoe paBHOBeCHME W OOpaTHas CBsI3b B
ouocdepe.

KpyTroBOpOTHI BEMIECTB W OMOTEOXMMHYECKHUE ITUKIIBI 3JIEMEHTOB (yTIIepoa,
azota). 30HAIbHOCTH Orocdepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBo B 6nochepe 3emin. AHTPOTNIOTeHHBIE U3MEHEHHs B Orocdepe.
['11oGanbHbIE AKOJIOTHYECKUE TTPOOIISMBL.

CocyliecTBoBaHUE MIPUPOIBI 151 YEJI0BEUECTBA. Coxpanenue
Oropa3zHoo0Opa3usi Kak OCHOBa yCTOMUMBOCTH Onocdepsl. OCHOBA pallMOHATBHOTO
yOpaBJICHHUS TMPUPOJHBIMU pecypcaMH M HX HCHOJb30BaHue. JlocTxkeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdeMoHCTpauu:

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

Tabnuiel u cxembl: «llumeBsle nenu», «buoreHO3: COCTaB U CTPYKTYypay,
«IIpuponnbie cooOmiecTBa», «llemu muTanmsy, «IKoJoTHYECKasT TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOWHOTO  Jecay, «buonenos Bomoéma», «Arpouenos», «lIpumepnsie
AQHTPOIIOIEHHBIE  BO3JCUCTBHUS HA IIpUpOAYy», «DBaxueWmme HUCTOYHUKU
3arpsi3HCHMSI BO3JIyXa W TPYHTOBBIX BOa», «[louBa — BakHEHIIasi COCTaBIIAIOMIAS
ounocheprry, «DakTopsl Aerpaganuu mousy, «llapaukoBsiii dddexT», «DakTopsI
PaOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OO0mas crpykrypa Ounochepb»,
«Pacnipoctpanenue ku3Hu B Ouochepe», «O30HOBBIA dKpaH Ouocheps»,
«KpyroBopoT yriepoaa B Ouochepe», «KpyroBopor azota B IpUpOAe».

ObopynoBanue: Mojenb-anmnKanus «Tunuuneie OMOIEHO3BD», TepOapuit
«PacTtutenbHbIe coobmecTBay, koieknuu «buonenos», «Bpenurenn BaxxHEUITNX
CEIbCKOXO3SIICTBEHHBIX ~ KYJBTYp», TepOapuu W KOJUICKIIMM PpAaCTeHUH U
’KUBOTHBIX, TIPUHAAJICKAIINE K PA3HBIM SKOJOTMYECKHMM TpYIIaM OJHOTO BHA,



Kpacnas xuura Poccuiickoit ®denepaunu, u300pakeHHs] OXpPaHSEMbIX BHIOB
PacTEeHUN U )KUBOTHBIX.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOTPAMMBI 110
BMOJIOTUN HA  BA30BOM  VYPOBHE CPEJHEI'O  OBIIEI'O
OBPA3OBAHUIA

Cormacho ®I'OC COO, ycraHaBaMBaKOTCd TpPeOOBaHUS K pe3yJibTaTaMm
OCBOGHMs  OOyyalolMMHUCSA TNpPOrpaMM CpefaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJbTATBI

B cTpyKType JIMYHOCTHBIX pEe3yJbTaTOB OCBOCHUs IpeaMera «buomorus»
BBIJICJICHBI CIIEAYIONIME COCTABIIAIONINE: OCO3HAHHWE O0YYaIOIIMMUCI POCCUICKON
rPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITETBHOCTH
U CaMOOINPENENICHHUI0, HajJu4yhe MOTHBaMU K OOy4YeHHI0  OHOJIOTHuH,
[[EJICHANPABJICHHOE DPa3BUTHE BHYTPEHHUX YOEXKJICHUU JUYHOCTH HA OCHOBE
KIIFOUEBBIX IIEHHOCTEM M MCTOPUYECKUX TPATUIUN pPa3BUTHA OHOJIOTHYECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICJTOBBIMM YCTAaHOBKaMH, MPUCYIIUMH CHUCTEME
OMONOTUYECKOTO  O0pa3oBaHUs, HAJIMYME DKOJIOTMYECKOrO0 MPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTh II€JIA U CTPOUTD KU3HECHHBIE TUTAHBI.

JIM4HOCTHBIE pE3yNbTaThl OCBOEHUS mpeamMeTa «buonorus» AOCTUTaroTCs B
€IUHCTBE YYEOHOM U BOCIHUTATEIHHOM JEATEIIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIBTYPHBIMUA, UCTOPUUECKUMHU U TyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSMH, IPUHSATHIMA B OOICCTBE MpaBUIaMU M HOpMaMu
MOBEJCHUSI W CIOCOOCTBYIOT TIpOIleCCaM CAaMOIIO3HAHMS, CAMOBOCTIHTAHHS U
CaMOpA3BUTHUSA, pA3BUTHUS BHYTPEHHEHM TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBXEHHUS K 3aKOHY M MPABOMOPSIAKY, YEJIIOBEKY TPY/Ja U CTapIIEeMy MOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCPEKHOTO OTHONIICHHUS K KYyJbTYPHOMY HACICIUI0 U
TpaJULUsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickor Denepanuu, npupoae u
OKpYXarouen cpeie.

JInyHOCTHBIE pe3yibTaThl OCBOEHUsI ydeOHoro mpeamera «buonorus»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYaIOITUXCSl PYKOBOICTBOBAThLCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  yOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE XU3HEHHOTO
OMBITAa M OMNbITA JICSITEILHOCTH B MPOIIECCE Peaan3allii OCHOBHBIX HaIpaBJICHUU
BOCHUTATEJILHON JEATEILHOCTU, B TOM YUCJIE B YACTH:

1) rpa:knaHCKOTrO BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U

OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;



OCO3HAHWE CBOMX KOHCTHTYIIMOHHBIX TIpaB W OOS3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTA TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BBHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTNPEACNATh COOCTBEHHYIO TIIO3HMIIMIO TI0 OTHOIICHHWIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHHUE YYUTHIBATh B CBOMX JIEUCTBUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAJIbHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE COBMECTHOT'O BBIMOJHECHUS
y4eOHBIX, TMO3HABATEIBHBIX W MCCIEAOBATEIbCKUX 3a/lad, YBaXUTEIbHOIO
OTHONIIEHUSI K MHEHHUIO OINIMOHEHTOB IMpHU OOCYXJICHUHU CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCThH K TYMAHUTAPHON U BOJIOHTEPCKOMN JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaXJaHCKOMU WJICHTUYHOCTH,
NaTpuoTU3Ma, YBaKEHUS K CBOEMY HApoOJy, YYBCTBA OTBETCTBEHHOCTH IE€pE]l
Ponunoi, ropaoctu 3a cBOW Kpai, cBOWO PoauHy, CBOM S3BIK M KYyJIBTYDY,
MPOIIIOE U HACTOSAIIEe MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILICHHUE K MPUPOIHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXEHUSIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUHCKUX YUYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJIOTWH, TOHUMAHUS 3HAYCHHUS OWOJOTMU B TO3HAHMM 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

uaenHas yoexxIEHHOCTh, TOTOBHOCTh K CIIY)KeHHMIO M 3amute OTeuecTna,
OTBETCTBEHHOCTH 32 €T0 Cyb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

OCO3HaHME IYXOBHBIX IEHHOCTEN POCCUMCKOr0O HAPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIIEHWBATh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSCh HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HaHHE JIMYHOTO BKJIaJ[a B IOCTPOCHUE YCTOMYHBOTO OYIyIIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJIUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOIO TIPUHATHUS LEHHOCTEM CEMEMHON JKW3HU B COOTBETCTBUU C
TpaguuusaMu HaponoB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKJIIOYAs 3CTETHKY OBbITa, HAy4YHOTO W
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOLICHUH;



MOHUMAaHUE YMOIIMOHATILHOTO BO3JIEHCTBUS KUBOW IPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQXEHHUIO B Pa3HbIX BUAAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISITH KAYECTBA TBOPUECKOU JTUIHOCTH;

5) ¢usnyeckoro BOCHUTAHUA, POPMHUPOBAHMUS KYJLTYPHI 30POBbSI U
IMOIUOHAIBHOTO 0J1ATONOTyYHS:

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(310poBOE  TUTaHUE, COOJIFOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM pEXUM 3aHATHM U OT/AbIXa, peryspHas dunveckas
aKTUBHOCTH), OEpEkKHOTr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 370POBbIO;

MOHMMAaHUE IIEHHOCTH TPABWI WHIWBHAYATHbHOTO ¥  KOJUJICKTHBHOTO
0€30MacHOro MOBE/ICHUS B CUTYalUAX, YTPOKAIOIIUX 30OPOBBIO U KU3HU JIIOJIEH;

OCO3HAHHME MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YHOTPEOJICHUS
QJIKOTOJIs, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBa, TPYAOIIO0HE;

TOTOBHOCTh K AaKTHUBHOH JESITEIBHOCTU TEXHOJOTMYECKOH M COLMAIBHON
HaIpPaBJICHHOCTHU, CIOCOOHOCTh MHHUIIMUPOBATH, TJIIAHUPOBATh U CAMOCTOSTEIHHO
BBITIOJIHATH TaKYyIO IESITEIbHOCTB;

MHTEpEC K pa3InyHbIM cpepaM MpoPhecCHOHAIBHON AESTENbHOCTH, YMEHHE
COBEpIIAaTh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud | pealu30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIIAHbI;

TOTOBHOCTh M CIHOCOOHOCTh K O0Opa3oBaHHI0O W C€aMOOOpa30BaHMIO Ha
MPOTSIKEHUU BCEU KU3HH;

7) IKOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKU 1EJIECO00pa3HOE OTHOIICHHE K MPUPOJE KaK HCTOUHHKY
YKU3HH Ha 3eMJIe, OCHOBE €€ CYILECTBOBAHNS;

MOBBINICHUE YPOBHS OKOJOTUYECKON KYyJbTYphl: MPUOOpPETEHHE OIbITa
IUTAHUPOBAHMUS TIOCTYIIKOB MW OIEGHKHM HMX BO3MOXHBIX ITOCIEICTBHHA IS
OKPY KAIOIIEN CPEIBI;

OCO3HaHHME TJI00aTBHOTO XapakTepa 3KOJIOTMUECKHX MpoOJeM M MyTed HuX
pEIICHMS;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HW3YYCHUU OHOJIOTHH
3HaHMS W YyMCHUS TP PEHICHUH TPOOJeM, CBSA3aHHBIX C PalMOHAIBHBIM
NPUPOAOIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHS B MPUPOJIE,
HaIlpaBJIEHHBIX HA COXPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXPaHy BHJIOB,
aKOcucTeM, brochepsr);



AKTUBHOE HENPUATUE JCUCTBUM, NPUHOCAIIMX BPEH  OKPYNKaOIIEH
IPUPOAHON Cpele, YMEHHE NPOrHO3UPOBATH HEOJArONPHUSATHBIE HKOJIOTHYECKUE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;

HaJIMYue Pa3BUTOrO 3KOJOTMYECKOTO0 MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYpHI,
ombITa NEATEIIbHOCTH HKOJIOTHYECKOMN HaIIPaBIICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSl UMM B IO3HABATEJIbHOM, KOMMYHHKAaTUBHON M COLIMAIBHON
IIPaKTUKE, TOTOBHOCTH K yYaCTHUIO B IPAKTUYECKOMN JEATEIBHOCTH SKOJIOTUYECKON
HaIlpaBJICHHOCTH;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

C()OPMUPOBAHHOCTH MMPOBO33PEHUS, COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAyKW W OOLIECTBEHHOUN MPAaKTHKW, OCHOBAHHOI'O Ha JIHAJIOTE
KYJIbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOEI0 MECTA B MOJHUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOW KYJIbTYphl KaK CpEACTBa
B3aMMO/JICHCTBUS MEXKTY JIFOJbMH M MIO3HAHUS MUPA;

MOHMMAaHUE cheru@UuKd OHOJIOTMM KaK HayKd, OCO3HaHus €€ poju B
(GOpMHpPOBAHUM PALMOHAIBHOTO HAYYHOI'O MBIIIJIEHUS, CO3JJaHUU IIEJIOCTHOTO
IpEACTaBICHUs] 00 OKpPYXalollleM MHpPE KaK O €AUHCTBE MPHUPOJIbI, YeIOBEKa U
oOmiecTBa, B MO3HAHUM HNPUPOJHBIX 3aKOHOMEPHOCTEH W pElIeHHU MpolieM
COXpaHEHUs IPUPOJHOTO PABHOBECHS;

yOEeKIEHHOCTh B 3HAUMMOCTH OMOJIOTUU JJII COBPEMEHHOW UMBHIIM3AIUU:
oOecrieyeHus: HOBOIO YpPOBHS PAa3BUTUSA MEAMUIMHBI, CO3JIaHUE NEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIOCOOHBIX  pellaTh pecypcHble  MNPOOJEMBI  Pa3BUTHS
YeJIOBEUECTBA, MOUCKA MyTeH BBIX0JIa U3 II00ATBHBIX IKOJIOTHYECKUX MPOOJIeM U
o0ecrieyeHuss  Mepexoja K  YCTOMUMBOMY  pa3BUTHIO,  pallOHAJIbHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpcOB U (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYCHUH OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIMICHUS OOIIEH KyJbTYpPhl, €CTECTBEHHO-HAyYHOW T'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIbHON TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOi
IIPU U3y4YEeHUU OUOJIOTHH;

NOHUMAaHUE CYIIHOCTU METOJIOB MO3HAHMS, UCIOJIb3yEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IIOJydaeMble 3HAHUS [UJIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYIKAIOIIETO0 MUPA W MPOUCXOANINX B HEM M3MEHEHUH,
yMEHHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOUEHMS] HAa OCHOBE HAyuyHbIX (DaKTOB U
MMEIOIIMXCS JAHHBIX C LIEJIbIO MMOTYYEHHS JOCTOBEPHBIX BBIBOJOB;

CIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIB30BaTh OMOJIOTMYECKUE 3HAHUSA IS
perieHus Mpo0JieM B peabHbIX KU3HCHHBIX CUTYaIUsX;

OCO3HAHHWE LIEHHOCTU HAYYHOU JEeATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISThH
MIPOEKTHYIO U UCCIEA0BATENBCKYIO AEATEIbHOCTh NHANBUAYAJIBHO U B TPYMIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAaHUW MO OHMOJIOTMU B
COOTBETCTBHHU C KU3HEHHBIMH ITOTPEOHOCTIMH.

METAIIPEIMETHBIE PE3YJIBTATbBI

MertanpeameTHble pe3yJbTaThl OCBOEHUS yueOHOro mnpeamera «buonorus»
BKJIIOYAIOT: 3HAUYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0YUAIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIAMETHBIE) OOIICHAYYHBIE MOHATHUSA, OTPaXKAIOILINE
LEJIOCTHOCTh HAy4YHON KapTHHBI MHUpa M CHEUU(PHUKY METOJOB TMO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, sIBJICHUE, MPOLIECC,
CUCTEMa, Hay4yHbIM (DaKT, MPUHIMI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIEeIOBaHUE,  HaOJIOJEHHE, HM3MEpPEHUE, OKCIEPUMEHT H  APYrHXx),
yHUBEpCalbHble Y4yeOHbIE JEWCTBUS (IIO3HABATENbHbIE, KOMMYHUKATHUBHbIE,

PETYJISITUBHBIE), o0ecreunBaroIIme dbopmupoBaHue GbyHKIMOHATBHON
IPaMOTHOCTH UM  COIMAJIBHOM KOMIIETECHIIMM OOYYaloIUXCsi, CIIOCOOHOCTh
o0y4Jaronmxcs HCIIOJIb30BaTh OCBOCHHBIE MEXAUCITUTUTMHAPHEIE,

MHUPOBO33PEHUYECKNE 3HAHMS W  YHUBEpPCaJbHblE y4eOHbIE JEUCTBUS B
ITO3HABATEIIbHON U COLMAIIBHON MPAKTHKE.

MertanpeameTHble pe3yibTaTbl OCBOCHHSI IMPOTPAMMbl CPEJHETO OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBepPCAJIbHBIMH y4eOHBIMU NMO3HABATEJIbHBIMHA
NEeHCTBUSIMM:

1) 0a3oBble JJOrH4YecKue JecCTBUSL:

CaMOCTOSITENIbHO  (OPMYyJNIHUpPOBaTh U aKTyaJIM3UpOBaTh  MpoOseMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPUEMBI JIOTUUYECKOTO MBIIUICHUS
(ananuza, CUHTE3a, CPaBHEHMSI, KiaccupuKaiu, 0000IIeH s ), pACKPBIBATH CMBICIT
OMOJIOTMYECKUX MOHATHH (BBIICIATh UX XapaKTEepHbIE NMPU3HAKU, YCTAaHABIMBAThH
CBSI3U C JIPyTUMH MTOHATUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTAThI ACSTENBHOCTU C TOCTABICHHBIMU LIEIISIMU;

UCITOJIb30BaTh OMOJIOTUYECKUE MOHATHUS ISl OObsICHEHUS (DAKTOB U SBJICHUM
YKUBOM MIPUPOIBI;

CTPOUTH JIOTMYECKHE pPACCYKIEHUs (MHIYKTUBHbBIE, JEAYKTUBHBIE, IIO
aHaAJIOTHH), BBIABIATh 3aKOHOMEPHOCTH M TNPOTHBOPEYHS B PACCMATPUBAEMBIX
SBJICHUSX, (DOPMYJIMPOBATh BHIBOBI U 3aKIHOUCHMS;

IIPUMEHSATH CXEMHO-MO/ICIIbHBIE cpexcrtea Ui IIPEICTABIICHHUS
CYILIECTBEHHBIX CBS3€M M OTHOIICHUN B M3y4aeMbIX OMOJOTMYECKUX OOBEKTax, a



TakK€  NPOTHUBOPEUMM  pa3HOTO  poja,  BBISIBICHHBIX B Pa3iMUYHBIX
UH(GOPMAIMOHHBIX UCTOUYHUKAX;

pa3palaTeIBaTh IJIAaH PEIICHUs MPOOJEMBbl ¢ YUETOM aHaIu3a UMEIOIIUXCS
MaTepuaIbHbIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESITEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
EJISIM, OLICHUBATh PUCKHU TOCIIEICTBUN ACSITETbHOCTH;

KOOPAMHUPOBATh M  BBINOJNHATH pabOTy B  YCJIOBHAX  PEaIbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJEHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NTPU PELIEHUH KU3HEHHBIX IIPOOJIEM.

2) 0a30BbI€e HCCIIEI0BATEIbCKHE AeiiCTBUA:

BJIAJ€Th HABBIKAMH Y4E€OHO-HCCIIE0BATENBCKOM U MPOEKTHOM €SI TENbHOCTH,
HaBBIKAMHM  pa3peuieHus MpoOJieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY ITOMCKY METOJIOB PELICHUsI IPAKTUUECKUX 3a]1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS;

UCTIONb30BaTh PAa3jMyYHbIe BHUABI JESATEIBHOCTH IO TMOJYYSHHIO HOBOTO
3HaHWS, €ro WHTEPIpETAlH, MPeoOpPa30BaHUI0O M TMPUMEHEHHIO B YYEOHBIX
CUTYaIUsX, B TOM YHUCIIC TIPHU CO3JAHUH YIEOHBIX M COI[HAIBHBIX TPOEKTOB;

(GbopMUpPOBAaTh HAYUYHBIM TUI MBIIUICHUS, BIaJETh HAYYHONH TEPMUHOJIOTHEH,
KJIFOYEBBIMU MTOHATUSIMH U METOJIaMU;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NESITEIbHOCTH U YKU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH NPUYMHHO-CJICACTBEHHBIE CBSI3M W aKTyaJlM3UpOBaTh 3ajauy,
BBIIBUTaTh TUINOTE3y €€ pelIeHHs,, HaXOAWTh apryMEHThl I J10Ka3aTelbCTBa
CBOMX YTBEp:)KJICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUHU PELICHHUS;

aHAIM3UPOBaTh TOJYYCHHBIE B XOJE peHIeHHs 3a7aud  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JIOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHNE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

OCYUIECTBJIATh LIE€JICHANIPABICHHBIA TMMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

yMETh TMEPEHOCUTh 3HAHWS B TMO3HABATEIBHYIO U MPAKTHYECKYIO OOJIACTH
KU3HEICSATEIbHOCTH;

yMETh MHTETPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00J1acTei;

BBIIBUTATh HOBBIE WU, TpeJiaraTh OPUTHHANBHBIC TMOIXOABI M PEIICHHUS,
CTaBUTh NMPOOJIEMBI U 331a4H, IOy CKAIOIINE AlbTEPHATUBHBIC PELICHMUSL.

3) padora c ungopmanueii:

OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHHUKAX MH(OpMAIMK (TeKCTe y4eOHOTOo
nocoOusi, HAy4YHO-TIOMYJISIPHOM JUTeparype, OHOJOTHYECKUX CIOBapiAX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VHTepHeTe), aHAJIM3UPOBATh



WH(OPMAITUIO PA3TMYHBIX BUOB U (HOPM MIPEACTABICHHS, KPUTUUECKH OIICHUBATH
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

dbopMyIIMpoOBaTh 3aMpOChl U MPUMEHATh PA3IMYHBIE METOABI MPU TOUCKE U
otbope Ouosorudyeckor mHMOpPMaIMKM, HEOOXOUMOM Il BHITIOJHEHUSI YUYEOHBIX
3ajiay;

pUOOpETaTh OIBIT KCHOJIB30BaHUS HWH(GOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHI, COBEPILIEHCTBOBATh KyJIbTYpy aKTUBHOTO MCIOJB30BaHUS PA3IMUHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENILHO  BbIOMpATh  ONTUMalbHYIO  (GOpMy  MHPEACTABICHUS
Oouonornyeckor uHbopmaIu (cxeMbl, rpaduKy, TUarpaMmbl, TaOJIUIIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAYUYHBIA A3BIK B KayecTBE CpeACTBAa mpu paboTe ¢
Ovonornyecko HHPOpMALUEH: TPUMEHATH XHUMHUYECKHE, (U3UYECKUEe W
MaTeMaTUYeCKUe 3HaKU W CUMBOJBI, (OPMYJIbI, a00peBHATYpy, HOMEHKIATYpY,
UCIIONB30BaTh W NPeoOpa3oBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpE/ICTBa
HaTJISAHOCTH;

BIAJCTh  HaBBIKAMH  pacloO3HAaBaHWS W 3aIUTHl  WH(OpMaIuy,
nH(OPMAITMOHHON 6€30MaCHOCTH JINYHOCTH.

OByaieHUe YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMU:

1) oO1enme:

OCYIIECTBISTh KOMMYHHKAIIMU BO BCeX chepax KU3HU, aKTUBHO yIaCTBOBATh
B JIMAJIOTe WM JUCKYCCHM MO CYILIECTBY OOCYKIaeMOMl TeMbl (YMEHHUE 3a/1aBaThb
BOIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHUTEIILHO BBITIOJHEHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHI U COTJIACOBAHHOCTH MO3UIIUNA JAPYTUX yYaCTHUKOB
JMasora Wik JUCKyCCUN);

pacro3HaBaTh HEBEpOAJbHBIE CpEJCTBA OOIICHHS, MOHUMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX CHUTYyaIluH,
YMETh CMATYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BJIQJICTh PA3IMYHBIMH CHIOCOOaMM OOINEHWS W B3aUMOJICHCTBUS, MMOHUMATH
HAMEPEHUs IPYTUX JIIOJICH, IPOSBIIATh YBAKUTEIBHOE OTHOIICHHE K COOECeTHUKY
U B KOPPEKTHOU GopMme (hopMyIupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO U JIOTUYHO HW3JIaraTh CBOIO TOYKY 3pPEHUS C HMCIOJb30BaHHEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHas 1€ TeJIbHOCTD:

MOHUMAaTh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHON M MHIUBUAYaJIbHOU
paboThI IpH pelIeHUU OUOJIOTHYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIMMOCTh
MPUMEHEHUS TPYIIOBBIX (DOPM B3aMMOJICHCTBUS MPHU PEIICHUN YIeOHOH 3a1a9H;

BBEIOMPATh TEMATHKy W METOJbl COBMECTHBIX NEUCTBHHM C yd4&€TOM OOImUX
MHTEPECOB M BO3MOKHOCTEHN Ka)KI0ro YjieHa KOJUIEKTHBA,;



IPUHAMATh LEIM  COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BBIBATH WU
KOOPJIUHUPOBATh ACHUCTBUA NO €€ INOCTHKEHHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacupenensaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYXIAaThb pEe3yJIbTaThl
COBMECTHOM paboThI;

OLICHUBATh KAa4€CTBO CBOEr0 BKJAJa MU KaXJOT0 yYaCTHUKA KOMAaHJIbl B
OOIIMIA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/ularatb HOBBIE IIPOEKTHI, OLEHMBAaTh HUIEU C TO3ULUUANA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYILECTBJISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEACHHE B Pa3JIMYHBIX
CUTYaIMSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

OBJ1aJIeHH e YHUBEPCAJIbHBIMHU PEryJSITUBHBIMU ACHCTBUSIMH:

1) camoopranuszanms:

UCIIOJIb30BaTh OMOJIOTMUECKUE 3HAHWS JUIsl BBISIBIICHHUA NpoOOJIeM U UX
pelIeHus B )KU3HEHHBIX U YUYCOHBIX CUTYaIUAX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMUECKHX 3HAHUN 1IEJIEBBIE U CMBICIOBBIE
YCTAaHOBKHM B CBOMX JICMCTBHUAX M MOCTYNKAaX IO OTHOIICHUIO K >KMBOW MPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYIIECTBIISITH ITO3HABATEIBHYIO JIESITEIbHOCTD, BBISBIISTH
po0JIeMBbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIC 3a7a4d B 00pa30BaTEIbHOMN
JIESITETbHOCTH U )KU3HEHHBIX CUTYaIUsX;

CaMOCTOATENILHO COCTABJISITH IUJIAaH  pPELICHUS MpoOJieMbl € YYETOM
UMEIOITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M TIPEATIOUTCHHIA;

JIaBaTh OLICHKY HOBBIM CUTYALUsIM;

pacHIMPATh paMKH YYEOHOTO MpeAMETa Ha OCHOBE JIMUHBIX MPENOYTECHUN;

JienaTh OCO3HAHHBIA BBIOOP, apryMEHTUPOBaTh €ro, OpaTh OTBETCTBEHHOCTH
34 pEILICHHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CrocoO0CTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO IIUPOKOW DSPYAHWINH B
pa3HbIX 00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIATH CBOM OOpa3oBaTEIbHBIM U
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPO.Ib:

JIaBaTh OLIEHKY HOBBIM CHUTYalMsIM, BHOCUTb KOPPEKTUBBI B JI€STECIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

BJIAJE€Th  HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEpUIAEMBIX JIEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3YyJbTATOB M
OCHOBaHUI, UCMOJIb30BaTh MPUEMBI PeIEKCHH AJIsi OLEHKU CHUTYyalllH, BhIOOpa
BEPHOI'O PEILLICHHS;

YMETh OLICHUBAaTh PHUCKU KU CBOECBPEMEHHO MNPUHUMATh PELICHUA II0 HX
CHIKEHHIO;



IIPUHAMAaTh MOTHMBBI M apryMEHTBl JPYTMX I[PU AaHAIU3€ pPeE3yJbTaTOB
NEATEIBHOCTH;

3) npuHATHE ce0d U APYIUX:

IPUHUMATH ce0sl, TOHUMAsi CBOM HETOCTATKU U JOCTOMHCTBA;

IPUHUMATh MOTHBBI W apryMEHTBHl APYIMX IIpU AaHAIU3E pPeE3yJIbTaTOB
NEATEIBHOCTH;

IPU3HABaTh CBOE MPABO U MPABO JPYrUX HA OLINOKY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJIBTATDBI

[TpenmeTrHble pe3ynbTaThl OcBoeHUs HporpamMmbl COO mo Ouosioruu Ha
0a30BOM ypOBHE BKJIIOUAIOT crienuduyeckue Ajisi yueOHoro npeamera « buonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI JEUCTBUI 10 OCBOCHHIO, HHTEPIIPETAIIUN U
peoOpa30BaHUIO0 3HAHUM, BUABI JEATEIBHOCTH MO MOJIYYEHUIO HOBOI'O 3HAHUS U
MPUMEHEHUIO 3HAHUW B Pa3iMYHBIX yU4EeOHBIX CHUTyallUAX, a TaKKe B peajbHBIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHbIX Cc Ouosorueid. B mporpamme mnpenmMerHbie
pe3ynbTaThl MPEACTABICHBI IO T01aM 00YUYEHUS.

[IpeameTHbIe pe3ynbTaThl OCBOCHUS ydyeOHOro npeamera «buonorus» ¢ 10
Kjlacce NOJDKHBI OTPAXKATh:

c(OpPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTMH B CUCTEME HAYyUHOTO
3HAHMSI €CTECTBEHHBIX HayK, B (OPMHUPOBAHWU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpAa M HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCHUMCKUX U
3apyOEKHbIX Y4YEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTUH, (PYHKIMOHAIBHOU
I'PaMOTHOCTH Y€JIOBEKA JUIsl pELICHUS KU3HEHHBIX 3a/a4;

YMEHHE pPACKpbIBaTh COJAEpKAHME OHUOJOIMYECKUX TEPMHHOB M TOHSTHM:
JKW3Hb, KIJIETKA, OpraHu3M, MeTaboiau3M (oOMEH BeIIeCTB U MpeBpallieHue
HHEPrUMr), TOMEOCTa3 (CaMOperyJysius), YpOBHEBasE OpraHu3alis KUBBIX CHUCTEM,
CaMOBOCIPOU3BEICHHE (PENPOIYKIMS), HACIEICTBEHHOCTh, U3MEHYUBOCTbD, POCT H
pa3BUTHE;

yMEHHE Hu3JIaraThb OWOJIOTMYECKHE TEOpUH (KJIETOYHAas, XpOMOCOMHas,
MyTallUOHHAsI, IIEHTpajbHas JO0TMa MOJEKYJsIpHOMl Ouonoruu), 3akonsl (I
Menpens, T. Moprana, H. 1. BaBuiioa) u y4yenus (0 HeHTpax MHOTooOpasusi u
MPOUCXOKJICHUS KyJIbTYpHbIX pactenuii H. M. BaBuioBa), onpeaensiTh rpaHUllbl
WX IPUMEHUMOCTH K KMBBIM CUCTEMAaM;

yYMEHHUE BJIAJIETh METOJIJAMU HAYYHOTO MMO3HAHMS B OMOJIOTUU: HAOJ0/IEHUE U
OMMCAHUE MKUBBIX CUCTEM, IPOLECCOB W SIBIICHMI, OpraHu3alus U IPOBEICHUE
OMOJIOTUYECKOTO  JKCHEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISIBICHHE
3aBHCHUMOCTH MEXAY HCCIEAYyEeMbIMI BEIWYHMHAMH, OOBSICHEHHE IMOJyUYEHHBIX



pe3yJIbTaTOB, UCIOJIb30BAHHBIX HAYyYHBIX MOHATUN, TEOPUH M 3aKOHOB, YMEHHE
JIeNIaTh BBIBOJIBI HA OCHOBAHUU TMOJTYUYCHHBIX PE3YIbTATOB;

YMEHHE BBIJCISTh CYIIECTBEHHBIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
HYKapHOT, OJHOKIETOYHBIX W MHOTOKIETOYHBIX OpPraHU3MOB, OCOOCHHOCTHU
MPOLIECCOB: OOMEHAa BEIECTB M MPEBpALICHUSI SHEPTUU B KJIETKe, (POTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTHUYECKOro OOMEHa, XEMOCHHTE3a, MHTO3a, Meio3a,
OIJIOJIOTBOPEHMSI, PA3MHOXKEHHUSA, WHAMBUAYAIBHOTO DPAa3BUTHS  OpraHu3Ma
(oHTOTEHER);

yMEHHUE MPUMEHATH MOJYUYEHHbIE 3HAHUS IS OOBSCHEHUS OMOJIOTHYECKUX
IPOLIECCOB U SIBJICHUMU, JJISl MPUHATHUS NMPAKTUYECKUX PELIECHUI B MOBCEIHEBHOMN
KU3HU C Ienplo obecreyeHus 0e30MacHOCTH CBOETO 3J0POBbSI U 3IOPOBBS
OKPY>KaIOIINX JIFO/IeH, COOMI0OIEHUSI HOPM TPaMOTHOTO MOBEJCHHS B OKPY KAIOIICH
OPUPOJIHON cpene, MOHUMAHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JTOCTHKEHUMN
COBpEMEHHOW  Ouosoruu U OMOTEXHOJIOTUHA  JUIsI  PAlMOHAIBLHOTO
IPUPOIOTIOTH30BAHUS;

YMEHHE pelaTh »JJIEMEHTAapHbIE TEHETHYECKHE 3aJaud Ha MOHO- H
TUTUOPHUIHOE CKpEIIMBAaHUE, CILEIJICHHOE HACJIEeIOBAaHUE, COCTaBISTH CXEMBI
MOHOTHOPHIHOTO CKpEIIMBAHMsI IJIsl MpeJICKa3aHUsl HaclIeJOBaHUs NPU3HAKOB Y
OpraHH3MOB;

YMEHHUE BBINOJIHATh JTA0OpATOPHBIE M MpPaKTUYECKHue pabdoThl, COOIIOIATH
MpaBuiia Mpu padboTe ¢ yueOHBIM U JJabOPaTOPHBIM 000PYI0BAHUEM;

yMEHHE KPUTHUYECKH OLEHUBaTh U HHTEPIPETHPOBATH HHGOPMALUIO
OMOJIOTMYECKOTO  COJEP)KAaHUS, BKIIOYAIONIYI0 I[ICEBJOHAYYHbIE 3HAHUS U3
pa3IMyYHBIX UCTOYHHUKOB (CpeAcTBa MaccoBOW MH(pOpPMAlMU, HAYYHO-MIOMYJISIPHbIE
MaTepuaibl), STUYECKHE AaCIeKThl COBPEMEHHBIX HCCJICIOBAaHUI B OHOJIOTHH,
MEAHUIMHE, OMOTEXHOJIOTHUH;

YMEHHE CO3/1aBaTh COOCTBEHHBbIE IHCHMEHHbIE M YCTHBIE COOOIICHMS,
00001mast 6nosIornueckyr0 HHGOPMAIUIO W3 HECKOIBKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTUH.

[IpeameTHble pe3ynbTaThl OCBOCHMS ydeOHOro mnpeameta «buonorus» ¢ 11
Kjlacce NOJIKHBI OTPaKAaTh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYUHOTO
3HAaHUS ECTECTBEHHbIX HAyK, B (OPMHUpPOBAHHM COBPEMEHHOH €CTEeCTBEHHO-
HAYYHOW KapTUHBI MUpPAa M HAYYHOTO MHPOBO33PECHHS, O BKJIAJ€ POCCUUCKHUX U
3apyO0eXHbIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OWOJOTHH, (PYHKIIMOHAIBHOU
IPaMOTHOCTH YeJIOBEKa JIJIsl pElIeHHs )KU3HEHHBIX 3a]1a4;

YMEHHE pPACKpbIBaTh COAEpKaHHE OHUOJOTMYECKUX TEPMHHOB M TOHSTHIMA:
BUJI, TIOMYJIALNA, TeHO(DOH, SBOIIONMS, ABIKYIINE CUIIbl ((DaKTOPHI) 3BOJIOLUH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BHU000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,



HKOCHCTEMA, MPOIAYLEHTbI, KOHCYMEHTBI, pEIYyLEHThl, LeNu I[HUTaHus,
AKOJIOTHYECKas TpamMua, OMoreoreHos, onocdepa;

yMEHHE H3JaraTh OHOJOTHYEeCKHEe TEOpHH (9BOMIONMOHHAs Teopus Y.
JlapBuHa, CHUHTETHYECKasi TEOpHUs OBOJIOIMHU), 3aKOHbBI M 3aKOHOMEPHOCTH
(3apogsimeBoro cxonactBa K. M. bapa, uepenoBaHusi rjiaBHbIX HalpaBieHUN U
nyTteit sBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEEISITh TPAHUIIBI KX TPUMEHUMOCTH K )KHUBBIM CHCTEMaM;

yMEHHUE BJIAJIETh METOJIAaMU HAYYHOTO MMO3HAHMS B OMOJIOTUU: HAOJO/IEHUE U
OMKMCAHHUE YKUBBIX CHUCTEM, MPOLIECCOB U SIBICHUI, OpraHu3aiusi ¥ MpOBEACHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXIY HCCICyEeMbIMU BEIMYMHAMH, OOBSCHEHHE IMOJYYSHHBIX
pe3yNbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX TOHATWUN, TEOPUH M 3aKOHOB, YMECHHE
JieaTh BBIBOJIBI HA OCHOBAHUU MOJIyYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIICISATh CYIIECTBEHHBIE TPU3HAKU CTPOCHUS OHOJOTUYECKHUX
OOBEKTOB: BHUJOB, TOMYJALUNA, MPOAYIEHTOB, KOHCYMEHTOB, pEIyICHTOB,
OMOreoleHO30B U HKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEACTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOIEHHOCTH
OpraHU3MOB, JICUCTBHS DKOJOTHYECKUX (PAKTOpPOB HaA OpPraHU3MBI, IEpeHoca
BEI[ECTB W TIOTOKA DHEPTHMH B HDKOCHUCTEMAaxX, AHTPONOTECHHBIX HW3MEHEHUW B
HPKOCHUCTEMAaxX CBOEW MECTHOCTH, KPYTroBOpPOTa BEIIECTB M OHOr€OXUMHYECKUX
LIMKIIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJYUYEHHbIE 3HAHUS IS OOBSCHEHUS OMOJIOTHYECKUX
IPOLIECCOB U SIBJICHUU, JJIS1 NPUHATUSA MPAKTUYECKUX PELICHUH B IMOBCEIHEBHOU
XKU3HU C 1eNplo obOecriedyeHus: 0e30MacHOCTHM CBOETO 3J0POBbsi U 3JI0POBbS
OKPY>KaIOIINX JIFO/IeH, COOII0OICHUS] HOPM TPaMOTHOTO MOBEJCHHSI B OKPY KAIOIICH
IPUPOTHON cpene, MOHUMaHUE HEOOXOMUMOCTH MCIOIb30BAHUS TOCTHKEHUHN
COBPEMEHHOW OMOJIOTHH JIJIsl palliOHAILHOTO MPUPOIOTI0Ib30BAHMS;

YMEHHE pellaTh 3JEMEHTapHbIe OMOJIOTUYECKUE 3a/1au, COCTABISATh CXEMbI
NepPeHOCca BEIIECTB U SHEPTUU B dIKOCUCTEMAX (1IeMU MUTaHUS);

YMEHHUE BBINOJIHATh JTA0OPATOPHBIE M TpPaKTUYECKUe padOThl, COOMIOATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 000pPYI0BAHUEM;

yMEHUE KPHUTHYECKH OIICHMBATh ¥ WHTEPHPETUPOBATH HMHQPOPMAIIUIO
OMOJIOTMUECKOTO  COJEP)KAaHUSA, BKIIOYAIONIYI0 I[ICEBJOHAyYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBa MacCOBOW MH(MOPMAIMU, HAYYHO-TTOMYJISIPHbIC
MaTepuaibl),  paccMaTpuBaTh  IJ00ajdbHBIE  HAKOJOTHYECKHE  MPOOJIeMbI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOUICHUIO K HUIM COOCTBEHHYO MO3UIIHUIO;

YMEHHE CO3[aBaTh COOCTBEHHbIE IHCHMEHHbIE M YCTHBIE COOOIICHMS,
000011asi OMOIOTUYECKYI0 MH(POPMAIIMIO U3 HECKOJIbKUX HCTOYHUKOB, TPAMOTHO
UCITI0JIb30BATh MOHATUIHBIN anmapaTt OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HanmMeHoBaHue pa3/iesioB U TeM undpoBbie
Ne ni/mn P Konrpoabnbsie IIpakTHyeckue (upp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubnuoreka [IOK
b 2 0.5
HOJIOTHA KaK HayKa https://m.edsoo.ru/7{41c292
JKuBbIe CHCTEMBI M IX OpraHU3aIus 1 bubmorexa HOK
p t https://m.edsoo.ru/7f41¢292
. bubnuorexa [IOK
XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1
https://m.edsoo.ru/7f41¢292
bubnunoreka LIOK
JKuzHenesaTeabHOCTh KIETKH 6
https://m.edsoo.ru/7{f41c292
Pa3sMHOXEHUE U MTHAMBUAYAIBHOE PAa3BUTHE 5 1 bubmmnoreka HOK
OpraHHU3MOB https://m.edsoo.ru/7f41¢292
HacnenctBeHHOCTh M1 N3MEHIMBOCTD 2 15 bubnuoreka [{OK
OpraHU3MOB ' https://m.edsoo.ru/7f41¢292
Ceneknust opranu3mMoB. OCHOBBI 3 bu6nmorexa LIOK
OMOTEXHOJIOTHU https://m.edsoo.ru/7f41¢292
PezepBHOE Bpemst 1 brbmorexa OK
p p https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 4



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

11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM uudgposbie
Ne /i P Konrpoabnsie IIpakTHueckue (ipp )
NMPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bu6nmmoreka [IOK
1 1
IBOITIOLHONHAA GHOTOTHS ? https://m.edsoo.ru/7f41cc74
) Bo3HuKHOBEHWE U Pa3BUTHUE KU3HU HA 9 05 bubnnoreka [JOK
3emiie ' https://m.edsoo.ru/7f41cc74
3 OpranusMbl U OKpY>Karoias cpeia 5 1 bubmorexa HOK
P 24 tHast cpen https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
4 Coo006 9
000IIECTBA U IKOJIOTHYECKUE CUCTEMBI https://m.cdsoo.ru/7f4 1ccT4
bubnmorexa LIOK
P 2
> C3CPBHOC BpeMA https://m.edsoo.ru/7141cc74
OBILIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 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 IIVTAHUPOBAHUE

10 KUIACC
KosaunvecTBO 4acoB JJIeKTPOHHbIE
Ne aTa nudpoBLIe
Tema ypoka Koutpoabubie IIpakTuyeckue A op
n/n Bcero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
bubmuoreka [JOK
1 buonorus B cucreme Hayk 1 https://m.edso0o.ru/863e¢6122
https://m.edsoo.ru/863e632a
Meroabl O3HAHMS )KUBOU MPUPOJIBI.
[TpakTuueckas paborta Ne 1
bubmuorexa [JOK
2 «Mcnonp30BaHNUE pa3IMYHBIX 1 0.5
https://m.edsoo.ru/863e6122
METO/IOB MPY U3YUYEHUU
OMOJIOTMYECKUX 0OBEKTOBY
3 buosiornyeckue cucremsl, MpoLECcChl | bubnuorexa [JOK
U UX U3y4YEHHE https://m.edsoo.ru/863e6564
4 XUMHYECKNHU cOCcTaB KIeTKU. Bona u | bu6mmoreka [IOK
MUHEpAJIbHBIE COIU https://m.edsoo.ru/863e674¢
bu6mmoreka [IOK
5 benku. CoctaB u ctpoeHue 6eIKoB 1
P https://m.edso00.ru/863e6b72
®epMeHThl — OMOJIOTHYECKHE
KaranuzaTtopsl. JlabopaTopHas
6 pabora Ne 1 «M3yuenue | 0.5 bubmuorexa [JOK
KaTaJIUTUYECKON aKTUBHOCTHU ' https://m.eds00.ru/863e6b72
dbepMEeHTOB (Ha IpUMepe aMIIIa3bl
WJIM KaTamas3bl)»
bu6 OK
7 Yraesonsl. JIunuasl 1 nonmotexa 11

https://m.edso00.ru/863e6870



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

bubmuorexa [JOK

8 Hyxentobbie kuciotsl. AT® https://m.edsoo.ru/863e6d5c

9 Hcropust u MeTObI U3y4YEHUS bubnmoreka [JOK

kietku. Knetounas teopus https://m.edsoo0.ru/863e6e88

10 Knerka xak nenocrtHas xkvuBas

cucremMa
CTpoeHue 3yKapuoOTUYECKON KIIETKH.
JlaboparopHuas padota Ne 2
«/3yueHue cTpoeHUsl KIETOK bubnuoreka [IOK
11 pacTeHMi, KUBOTHBIX, TPUOOB U 0.5 https://m.eds00.ru/863e6f10
OaxTepuii o1 MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKPOTIpEnapaTax u ux
OIUCaHUE»

12 OOMeH BelecTB UM METadoJIu3M bubmorexa LHOK
https://m.edso0.ru/863e766¢
bu6mmoreka [IOK

13 PotocuuTes. XemocHHTe3 https://m.edso0.ru/863e7c¢98

. bubnuotexa [JOK
14 DHepreTHieckui 0omer https://m.edsoo.ru/863e7aae
JKu3HeHHBIN MK KISTKU. [{eneHue
kJeTku. Muros. JlabopatopHast
15 pabota Ne 3 «Habmronenue Murosa B 0.5 bubmmnorexa LIOK
https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKA KOpEIIKa JyKa Ha
TOTOBBIX MHUKPOTIPETIapaTax»
16 buocunTe3 Oenka. Peakmms bu6mmorexa [IOK
MaTPUYHOI'O CUHTE3A https://m.edsoo.ru/863e796¢
bu6mmoreka [IOK
17 Tpancasius — Gnocuirres Gexka https://m.edsoo.ru/863¢796¢
18 Hexknerounsie hopmbl :kU3HH — bubnnorexka [JOK



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

BUPYCBI

https://m.edsoo0.ru/863e7540

bu6mmoreka [IOK

19 DopMBbI pa3MHOKEHUSI OPTaHU3MOB https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e83 1e
bu6mmoreka [IOK

20 Meti

eHos https://m.edsoo.ru/863e7f4a
OO06pa3oBaHue U Pa3BUTHE MOJIOBBIX
KJIeTOK. OIJI0I0TBOPEHHE.
21 JlaGopaTtopHnast pabota Ne 4 0.5 bubnunoreka [JOK
«/3y4yeHue cTpoeHus MOJIOBbIX ' https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax»
” NunuBuyanpsHOE pa3BuTHE bubnuoreka [IOK
OpraHu3MoOB https://m.edsoo.ru/863e8436
” I'eneTnka — Hayka o bubnnoreka [JOK
HACJIEACTBEHHOCTH U U3MEHYNUBOCTHU https://m.edsoo.ru/863e8612
3aKOHOMEPHOCTH HACJIEAOBAHUS

24 MpU3HAKOB. MOHOTHOpHUIHOE bubmorexa HOK

P ’ pHL https://m.eds00.ru/863e¢8878
CKpELIMBaHUE

UTHOPUTHOE CKpEIIMBaHUE. 3aKOH
A PI peti bubmuorexa [JOK

25 HE3aBHCUMOT'0 HaCJIEOBAHHUS

https://m.edso00.ru/863e89a4

MIPU3HAKOB
CuenuieHHOe Hacae10BaHNe
npusHakoB. JlabopaTopHas pabora

26 No 5 «M3yuenune pe3ynpbTaToB 0.5 bubnmoreka [JOK
MOHOTHOPHUIHOTO W TUTHOPUTHOTO ' https://m.eds00.ru/863e8c60
CKpEUTUBaHMs Y IPO30(HIIBI HA
TOTOBBIX MHUKPOTIpETIapaTax»

27 I'eneruka noma. Hacnenopanue bubmuorexa [JOK



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

IMPU3HAKOB, CHUCIIJICHHLIX C I1OJIOM

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

HUsmenunBocth. HenacnencreseHuas
U3MEHUYUBOCTh. JlaboparopHas

)3 paborta Ne 6. U3yuenue | 0.5 bubnnoreka [HOK
MOIU(DUKATTMOHHOW U3MEHUYHUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHHE BAPUALIMOHHOTO Psijia U
BApUAIMOHHON KPUBOII»

HacnencrBeHnHast "3MEHYMBOCTb.

79 JlaGopaTtopnast pabota No 7. | 0.5 bubnnoreka [JOK
«AHanu3 MyTanui y 1po30oQpuiibl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKPOTIPETapaTax»

30 I'eneTuka yenoBeka 1 bubmmorexa [TOK

https://m.edsoo.ru/863e8d78
PeseprHblit ypok. O6001eHne mo

31 teme «HacnencTBeHHOCTD U 1

W3MEHYMBOCTH OPTAHU3MOB)
bu6mmoreka [JOK

32 Cenexups Kax HayKa 1 npouece I https://m.edso00.ru/863e¢9214

13 MeToap! M JOCTUIKEHUS CEJIEKIINNA | bu6mmoreka [JOK
pacTEeHN U KUBOTHBIX https://m.edsoo.ru/863e9214

34 brorexHoorus Kak orpacib | bubnnorexka [JOK
NPOU3BOACTBA https://m.eds00.ru/863¢9336

OBUIEE KOJIMYECTBO YACOB I10 34 4

[TPO'PAMME



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

11 KJIACC

KosunyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
n/n Tema ypoxa Bcero Konrpoanneie  TIpaxTuieckue u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI pecypen
1 DBOJIIOLMS U METOJIbI €€ U3yUYECHUS 1 bubmmnorexa [IOK
https://m.edsoo.ru/863ea20e
) Hctopust pa3BuTus NpeacTaBieHun 1 bubnnoreka [JOK
00 3BOJTIONIUN https://m.eds00.ru/863¢9570
bubmuoreka [JOK
3 Muipoopomionts 1 https://m.edsoo.ru/863e9cle
[TonmynsAuus kak 31eMeHTapHas
€/IMHUIIA BUJIA U HBOJIOLMH.
4 JlaGopaTopnas pabora Ne 1 1 0.5 bubmmorexa LIOK
https://m.edsoo.ru/863e99c6
«CpaBHeHUE BHJIOB T10
MOP(}OIOrHuecKOMy KpUTEPHIO»
5 JBroKylye cuisl (3J€EMEHTapHbIE ) bubnuorexa [IOK
(bakTOpBbl) 3BOJIIOLIUU https://m.edsoo.ru/863e9da4
. bubnuotexa [JOK
6 EcrecTBeHHbIi 0TOOp M €ro hopMbl 1 hitps+//m.edsoo.ru/863¢9ed0
Pe3ynbTaThl 3BOTIONNN:
MPUCIIOCOOTIEHHOCTh OPraHU3MOB U
7 Bug000pa3oBanue. JlaboparopHas | 0.5 bubnuoreka [IOK
pabota Ne 2 «Onucanue ' https://m.edsoo.ru/863e9fde
MPUCTIOCOOJIEHHOCTH OPraHu3Ma U eé
OTHOCHUTEJILHOTO XapaKTepa
g Hamnpasnenus u nmytu ) bubnnorexka [JOK

MaKpO3BOJIFOIHUN

https://m.edsoo.ru/863e9¢cle



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

9 HeoOpatumocTs 3BoOIONNN
10 Hcropus xu3HU Ha 3emile U METO/bI
e€ n3ydeHus
1 ['mnoTte3sl MPOUCXOKACHUS KUZHU bubnmoreka [JOK
Ha 3emiie https://m.edsoo.ru/863eaSa6
12 PazButue xu3Hu Ha 3emMIie Mo 3pam 1 bubnmoreka [JOK
rnepuoaM https://m.edsoo.ru/863eabbe
OcHOBHBIE 3TaIlbl BOTIOIUU
PacTUTENLHOTO U )KHBOTHOTO MHUDA.
13 [IpaxTnueckas padora Ne 1 0.5 bubnuoreka [IOK
«M3y4yeHne NCKONaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pPaCTCHHIA U KUBOTHBIX B
KOJUTCKIIUSX )
14 CoBpeMeHHas cuctema bubnnoreka [JOK
OpraHU4eCcKOro Mupa https://m.edsoo.ru/863ea48e
15 DBOJTIOIHS YeJIOBEKa (AaHTPOTIOTEHE3) bubmmorexa [TOK
https://m.edsoo.ru/863eac2c
16 JBxyuue cuibl ((hakTopbl) bubnuorexa [IOK
aHTPOIIOTr€HE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTAJMH IBOJIOLUH
YeJI0BeKa
18 UYenoBeueckue packl ¥ MPUPOTHBIE bubnmoreka [JOK
aJjanTaluy 4eJI0BeKa https://m.edsoo.ru/863eaca2
PesepBHbIit ypok. O6001IeHHE TIO
19 TeMe «BO3HHUKHOBEHUE U pa3BUTHE
KHU3HU Ha 3emie»
20 DKOJI0rus Kak HayKa
21 Cpenbl 00UTaHMS U SKOJIOTHYECKHE bubnnoreka [JOK



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

(baxTopsl

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

AbGuoTtndeckue hakTophbl.
Jlaboparopnas pabota Ne 3.
«Mopdonoruueckue 0COOEHHOCTH

. bubnmoreka [JOK
22 pacTeHMil U3 pa3HbIX MECT 0.5
https://m.edsoo.ru/863ebl0e
obutanus». JlabopaTtopHas pabora
No 4. «BnusHue cBeta Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEYyCa»
bu6mmoreka [IOK
23 buorutieckue paxroper https://m.edsoo.ru/863eb348
DKOJIOTHYECKHE XapaKTEPUCTUKU
nomysinuu. [Ipaktuyeckas pabora
24 Ne 2 «IToncuéT mioTHOCTH 0.5
MOMYJISINI pa3HbIX BUIOB
pacTeHui»
)5 Coob1ecTBa OpraHu3MOB — bubnuotexa [JOK
OUOIIEHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTUYECKHE CHCTEMBI bubmuoreka [JOK
(3K0CHCTEMBI) https://m.edsoo.ru/863eb46a
OcCHOBHBIE TOKA3aTENN SKOCUCTEMBI.
27 DKOJIOTMYECKUE TUPAMU/IbI. bubmmorera [IOK
. https://m.edsoo.ru/863eb5fa
CaoiictBa 3xocucteM. Cykieccus
28 [TpupoaHbIe SKOCHCTEMBI
29 AHTpPONIOT€HHBIE YIKOCUCTEMBI
30 buocdepa — rnobanpHas bubnnorexa HOK
9KOCUCTEMA 3EMIIN https://m.edsoo.ru/863ebbSe
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubnunoreka [JOK

ouochepsl

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



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

32 YenosedecTBO B Onocdepe 3emin 1
13 CocylecTBoBaHUE MPUPOJIBI U | bubnnorexka [HOK
YEeJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBHbIil ypok. O000IICHUE TEMBI
34 «Co00111eCTBA U DKOJIOTUUECKHE 1
CUCTEMBD»
OBUIEE KOJIMYECTBO YACOB I10 34 25

I[TPOT'PAMME



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




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOIUYECKHUE MATEPHUAJIBI VIS YUUTEJA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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