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MHNOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke mHporpaMmbl MO OHOJIOTUM TEOPETUYECKYIO OCHOBY LIS
OTIpEJICICHUs] TOJAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro MpeameTa
«buonorusi»  coctaBmwiM: KoHuentyaiapHble mnonoxenus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJ€, ColIepKaHus, pe3yJbTaTtoB OOy4YEeHHS U
TpeOOBaHMI K YPOBHIO MMOATOTOBKU BBITYCKHUKOB, MOJIOKEHUSI 00 OOLIUX LENIX U
OPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHETro
obmero obpasoBanus B Poccuiickoii denepanuu, a TaKkKe IOJIOXKEHHUS O
cnenuguke OMOJIOTHH, €€ 3HAYEHUH B MTO3HAHUH KMBOM MPUPOJbI U 00eCreYeHnn
CYILIECTBOBAHHSI YeJIOBEYECKOTro 001mecTBa. COrjiacHO Ha3BaHHBIM MOJIOKEHHSIM,
OTIpe/IeIeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OHOJIOTUH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu Aa€T NpeCTaBlIeHHWE O IeNsIX, 00 oOmiei
CTpaTeru OOYy4YeHHs, BOCHUTAHUSI U Pa3BUTUs OOyYaIOIIMXCS CpeCTBaMU
yueOHOro mnpeamera «buonorus», omnpeaenser o0sA3aTelIbHOE MPEAMETHOE
COJIep)KaHWe, €ro CTPYKTypy, pacopeleiieHue I0 pasjieaaM M Temaw,
PEKOMEHTyEMYIO TMOCJIEeI0BATEILHOCTh U3YUEHHUsI YUYeOHOro MaTepuaia ¢ y4éToM
MEXIPEAMETHBIX W BHYTPUIIPEIMETHBIX CBS3€H, JOTUKU 0OpPa30BaTEIIbLHOTO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEM 00yYaroImmnXCsl.

B nporpaMmme 10 OHOJIOTMM TakXe YYHUTBHIBAIOTCS TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpeIMETHBIM W TPEAMETHBIM pe3yJbTaTaM
oOyueHus B (HOPMHUPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-IIO3HABATEIbHOM
NeATeTbHOCTH/YUYeOHBIX JIEUCTBUM OOYYaIOMIMXCS TI0 OCBOCHHMIO COJACpIKaHUSA
OMOJIOTMYECKOr0 00pa30BaHUS.

B nporpamme no ouosnoruu (10—11 kmaccel, 0a30BbIil YpOBEHB) peaIM30BaH
MPUHIIMI TPEEMCTBEHHOCTH B H3YyYE€HUU OWOJOrWH, Ojarojapst 4emy B Hel
MPOCMATPUBACTCS HAMPABICHHOCTh Ha pPa3BUTHE 3HAHWM, CBSA3AHHBIX C
bopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, IIEHHOCTHBIX
OpUEHTAlMN JIMYHOCTH, SKOJIOTHYECKOTO MBILUICHUS, IPEACTABICHHUN O 3J0POBOM
oOpasze Ku3HM U OEpeKHbIM OTHOIICHHUEM K OKPY Kalolled MNPHUPOJIHON cpeje.
[ToaTOMy Hapsimy ¢ u3ydeHueMm OOIeOMOIOTUYECKUX TEOpUH, a TakKe 3HAHUU O
CTPOCHUU JKUBBIX CUCTEM PA3HOT0 PaHra M CYIIHOCTA OCHOBHBIX MPOTEKAOIIUX B
HUX MPOILIECCOB B MPOrpaMMme MO OMOJIOTMH YAEIEHO BHUMaHHUE HCIOJIb30BAHUIO
MOJTYYEHHBIX 3HAHUM B TTOBCEITHEBHOM KU3HU JJIS PEIICHUS MPUKIIAIHBIX 3a/1a4, B
TOM 4YHCJE: TMPO(QUIAKTHUKNA HACIEIACTBEHHBIX 3a00JIEBAaHMIA YEIOBEKA, MEIHUKO-
TEHETUYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUS AKOJIOTUYECKHU
1EJIeCO00pa3HOro0 TOBEACHUA B OKpYXKAIOIIEeW NPUPOJHOW cpene, aHaau3a
BIIUSIHUS XO3SUCTBEHHOW JESTENBHOCTH 4YEJIOBEKa Ha COCTOSIHHE MPUPOJIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJICHHE BHUMAHUSI K MPUKIIATHON HANPaBICHHOCTH
y4ueOHOro mpenMera «buosorusy MpPOJUKTOBAHO HEOOXOIUMOCTBIO 00eCIIeUeHuUs



YCJIOBHM JUISl pELIEHUS] OJJHOM M3 aKTyaJIbHBIX 3a/1a4 IKOJbHOTO OMOJOTUYECKOTO
oOpa3oBaHMs, KOTOpas mpeAamnojaraeT (QopMUpOBaHHE Yy  OOydYaIOUIUXCS
CIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHUSM JTUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOT'0 MHPA.

buonoruss Ha ypoBHE cpeaHero ooOiero 0o0pa3oBaHHS 3aHUMAET BaXKHOE
mecto. OHa obecreunBaeT (GopMHUpOBaHUE y OOYYArONIMXCS MPEACTABICHUN O
HAYYHOM KapTHHE MHUpa, PacIIUpseT U 0000IIaeT 3HaHUS O >KUBOW MpUpOJE, €&
OTJIMYUTENbHBIX TMPU3HAKaX — YPOBHEBOW OpraHW3allid W HBOJIOIUHU, CO3JAET
yCJIOBHSI  JUIS:  TO3HAaHUS  3aKOHOB  JKUBOW  MPUPOIbI, (OPMHUPOBAHUS
(YHKIMOHAIBPHOW TPaMOTHOCTHM, HAaBBIKOB 3JI0pOBOTO M 0e30macHoro obpasa
YKU3HH, IKOJIOTMYECKOTO MBILIUICHHS], IEHHOCTHOTO OTHOILIECHHS K dKUBOW MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHrne OMOJIOTUS UMEET TAKXKE JUIsl pELICHHs] BOCIIUTATENbHbIX U
pa3BUBAIOIIMX  3a7ad  CpelHero  obmero  o0pa3oBaHWsA,  COLUAIM3ALMU
oOyuaronuxcs. M3ydyenne Ononmoruu odecneynBaeT yciaoBHs Ui (OPMUPOBAHUS
WUHTEIJICKTYyallbHBIX, KOMMYHUKAIIUOHHBIX ¥  HWH(POPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIbTYypbl, COCOOCTBYET HMHTETpallMi OWOJIOTMYECKUX 3HAHUHU C
NPEJCTaBICHUSAMU U3 APYTUX YUEOHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpapuu. Ha3BaHHbIE MOJOXKEHUS O NpeJHA3HAYEHUM y4eOHOro IMpeaMeTa
«buonorus» COCTaBUIM OCHOBY /I ONpENEICHUs MOAXOJ0B K OTOOpYy H
CTPYKTYPUPOBAHHMIO €ro COAEp)KaHUs, MPEACTaBICHHOT0O B Mporpamme 1o
OHoJOTHH.

Ot6op comepxkanusa yueOHoro mpeamera «buonorus» Ha 6a30BOM ypOBHE
OCYIIECTBIEH C TO3ULIMH KyJIbTypocOOOpPa3HOTO NOAXOJa, B COOTBETCTBUU C
KOTOPbIM OO0y4aroIMecs: JOJKHbI OCBOMTH 3HAHUS M YMEHHUSA, 3HAYUMBIE ISt
dbopmupoBaHusi O00OIIEH KYyJIbTYphI, OMNpPEACISIIONIME aJCKBaTHOE IOBEJACHUE
YEJIOBEKa B OKPY’KAIOIIEH MPUPOTHON cpejie, BOCTPEOOBAaHHBIE B IMOBCEIHEBHOU
KU3HU U TpaKTHUecKor aestenbHOoCcTH. Oco00oe MECTO B 3TOM cucTeMe 3HAHUMU
3aHUMAIOT 3JIEMEHTHI COJIEPkKaHUsl, KOTOPbIE CITy>KaT OCHOBOM 71l POpMUpOBaHUS
IIPEJICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
LHEHHOCTHBIX  OPHEHTAIMSAX  JIMYHOCTH, CHOCOOCTBYIOLIMX  T'yMaHU3al[uu
OMOJIOrMUECKOro 00pa3oBaHMUsL.

CTpyKTypupoBaHHE COAEpKaHUS Y4yeOHOro Marepuajsa B IMPOTpaMMe I10
OMOJIOTMM OCYILIECTBICHO € YYETOM MPUOPUTETHOrO 3HAYEHUs 3HAHUU 00
OTJIMYUTENbHBIX OCOOCHHOCTSX >KUBOW MPUPOABI, O €€ YPOBHEBOIN OpraHu3aluu U
3BOJIIOLIUU. B COOTBETCTBHM C 3TUM B CTPYKType yueOHOro npeamera «buomorus»
BBIJICJICHBI CIIETYIOUIUE COAEpKATENbHbIE TMHNU: «bronorus kak Hayka. MeTonabl
Hay4yHOro mo3HaHus», «Kierka xak Ouomormueckas cucrema», «OpraHu3m Kak



Oononornyeckas cucteman, «CucreMa W MHOTOOOpaswe OpraHUYECKOTO MHPay,
«OBOIOIUS KUBOH TPUPOIBI», « IKOCHCTEMBI U IPUCYIIINC UM 3aKOHOMEPHOCTH.

[lenp m3yuenuss ydeOHOro mnpeamera «buonorus» Ha 0a30BOM YpOBHE —
OBJaJicHUE  OOYYaIOIIUMHUCS 3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHAJIbHOU
OpraHu3allid >KUBBIX CHCTEM Pa3HOr0 paHra M MPUOOPETCHHE YMEHHM
WCIIOJB30BaTh ATU 3HAHUS ISl TPAMOTHBIX JEUCTBUUA B OTHOIICHUM OOBEKTOB
YKUBOUW TIPUPOBI U PEIICHUS PA3INYHBIX KU3HEHHBIX MPOOJIEM.

JocTmxenue 1eau u3ydeHus ydeOHoro npeaMera «buosorus» Ha 6a3oBoM
YPOBHE 00€CTIEUMBACTCS PEIICHUEM CSAYIONTUX 3a/1ay:

OCBOCHHME OO0YYaIOIUMHCS CHUCTEMbl 3HAHUH O OUOJOTHYECKUX TEOPHSX,
YUYEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBUiIaxX, CIyXalluX OCHOBOM
1 (OpMUPOBaHUS MPENICTABICHUN O €CTECTBEHHO-HAYUYHOW KapTHUHE MHUpPA, O
METO/IaX HAYYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX >KUBBIX
CUCTEM Pa3HOTO YPOBHS OpPraHU3alliU, BBIIAIOIINXCS OTKPBITUSIX U COBPEMEHHBIX
HCCJICTIOBAHUSIX B OMOJIOTHH,

dbopMupoBaHUE Yy OOYYaIOIIUMXCS TO3HABATEIbHBIX, WHTEUICKTYyalbHBIX WU
TBOPYECKUX CIOCOOHOCTEW B MpOIECCE aHalih3a JAHHBIX O MYTSIX Pa3BUTHUS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, UJEH M MOIXOJ0B K W3YUYEHHUIO KUBBIX CHCTEM
Pa3HOTO YPOBHSI OpTraHU3aIUY;

CTAaHOBJICHHE Yy oOydaroumxcs oO0mel KyJbTypbl, (YHKIHOHAIBHOU
IPAaMOTHOCTH, PA3BUTHUE YMEHUU OOBSICHATh U OIEHUBATH SIBJICHUSI OKPYXKAIOIIETO
MHUpa JKMBOM MPHUPOJLI HAa OCHOBAHHM 3HAHUW W OIBITA, MOJIYYEHHBIX MPH
M3yYCHUH OMOJIOTHH;

dbopmupoBaHre y OOy4YalOIIMXCSd YMEHHM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOU JEATCIIBHOCTH YeJOBEKa, pPa3BUTHHU
COBPEMEHHBIX MEUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTHH;

BOCMIUTaHUE YOEKIAEHHOCTH B BO3MOKHOCTH TO3HAHHS YETIOBEKOM >KHBOM
IIPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIIICHUSI K HEM, COOJTIOICHHS ATHUCCKHIX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHUI;

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

MpUMEHEHUE MTPUOOPETEHHBIX 3HAHUN U YMEHUHN B MOBCETHEBHOM KU3HU TS
OLICHKU MOCJIEACTBUM CBOEH NEATEIBHOCTH IO OTHOLIEHHIO K OKPYJKAIOLIEeH cpele,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHUE W COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00JIeBaHUI.

B cucreme cpemnero oOmiero obOpaszoBanusi «buosorusy, m3ydaemas Ha
0a30BOM YpOBHE, SIBISIETCS OOS3aTENbHBIM yUEOHBIM MPEIMETOM, BXOISIINM B
COCTaB MpeaAMETHOI 00nacTh « ECTeCTBEHHO-HAYUHbIE PEIMETHI.



J{nst u3yueHusi OMoJIOrMu Ha 0A30BOM YPOBHE CPEJIHET0 00111er0 00pa3oBaHuUs
orBoauTCs 68 yacoB: B 10 ximacce — 34 gaca (1 gac B Hexenmo), B 11 kiacce — 34
yaca (1 gac B Hegento).

COJAEPKAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH HayKaMu, (puiiocodueit, STUKON, SCTETUKON U MPaBOM.
Ponp Ouonoruum B (HOPMUPOBAHMH COBPEMEHHOM HAyYHOH KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTobl TO3HAHUS KUBOUW TTPUPOIbI (HAOIIOICHUE, SKCIIEPUMEHT, ONTMCAHMUE,
U3MepeHue, KilacCupUKalMs, MOJICTUPOBaHUE, CTaTHUCTHYEcKass 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

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

Tabmuiel 1 cxembl: «MeTo/Ibl TO3HAHMS YKUBOH MTPUPOJIBD».

JlaGopaTopHblie 1 NpakTHYeCKUE padoThI:

[Ipaktuueckass padora Ne 1. «Vcrmonb3oBaHHe pa3IWYHBIX METOJOB TMPH
M3YUYEeHUHU OUOJIOTHUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3AI U,

JKusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouosoruu. OTinyuue
YKUBBIX CUCTEM OT HEOPTraHUYECKOU MPUPO/IBI.

CaoiicTBa OMOCHCTEM U UX pa3HOOOpasue. YPOBHHU OpraHu3alud OMOCUCTEM:
MOJIEKYJISIPHBIMA, KJIETOYHBIM, TKAHEBbIA, OPraHU3MEHHBIN, IOMYJISIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTUYECKUH ), OMOC(EpHBIA.

JleMoHCTpaum:

Tabmuibl u cxembl: «OCHOBHBIE TIPU3HAKU JKU3HWY, « YPOBHU OpraHU3AINH
YKUBOU TIPUPOIBI».

O6opynoBanue: moaesb MoJiekybl JIHK.

Tema 3. XumMuueckuii cOCTaB M CTPOEHHE KJIETKH.

XUMHYECKUN COCTaB KIETKH. XHMHUYECKHUE BJIEMEHTBhI: MaKpPOSJIEMEHTHI,
MHKPO3JIEMEHTHI. BoJ1a 1 MUHEpaJIbHBIE BEIIECTBA.

@OyHKIMM BOABI M MHUHEpaJIbHBIX BewIeCTB B KieTke. llomnepkanue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB u cTpoeHHe 0ETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEITKOB.
HezaMeHnMbIe ¥ 3aMEHUMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIN COCTaB. Y POBHU



CTPYKTYphl ~OCITKOBOW MOJEKylbl (TIEpBUYHAs, BTOPWUYHAs, TPETHYHAS U
YETBEPTUYHASL CTPYKTypa). XHUMHUYECKHME CBOICTBa OenkoB. buonornuyeckue
byHKIIUN OETKOB.

®depmeHTsl — Ouonormyeckue Karaiauzatopbl. CTpoeHue (QepmeHra:
aKTUBHBIA IIeHTp, cyOcTpartHas crneuuduunocts. KodepmenTsl. ButamuHsbl.
OTnnuns pepMEHTOB OT HEOPTAHMYECKUX KaTaIM3aTOPOB.

VYrneBoasl: MoHocaxapuabl  (TJIOK03a, pubo3a u  JAe30Kkcupudo3a),
aucaxapunpl - (caxaposa, JaKkTo3a) M MoJucaxapuibl  (Kpaxmai, IJIMKOTEH,
1eJUI0I103a). buonornyeckue GyHKIIMM YIII€BOIOB.

Jlunuael:  Tpurauuepuabl, QocPoaunuabl, CcTepouasl. [HuapoduiIbHO-
ruapodoOHble  cBoiicTBa. buonornueckue ¢QyHkuuu aunuaoB. CpaBHeHHE
YIJIEBOJIOB, OCIIKOB U JIMMHUIOB KaK ICTOYHUKOB SHEPTHUHU.

HykneunnoBeie kucnotel: JHK wu PHK. Hykineotuasl — MOHOMEpHI
HYKJIeUHOBBIX KUCIOT. Ctpoenue u ¢pyukuuu JJHK. Ctpoenue u pynkiuu PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIUH.

[{utonorus — Hayka o kieTke. Kiietounas teopus — IpuMep B3aMMOIEUCTBUS
unen u (paKkToB B HAYYHOM MO3HAHUU. MeTO bl U3yUeHUS KIIETKHU.

Krnerka xak 1enoctHas >kuBas cuctema. OOmme NpU3HAKU KIETOK:
3aMKHyTasi HapyxkHasi memOpana, monekynsl JIHK kak renernueckuii ammapar,
CUCTEMa CUHTE3a OelKa.

Tunel KJIETOK: JyKapuoTH4YecKass W mpokapuotuyeckas. OcoOEHHOCTH
CTpOEHHUsI MPOKapHOTHYECKON KieTku. Kierounas crenka Oaktepuii. CTtpoeHwue
AYKApUOTHYECKON KJIeTKH. (OCHOBHBIE OTJIMYMS PACTUTEIBLHON, >XUBOTHOM W
rpUOHOM KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, IIMKOKAIIUKC, UX
¢bynkuuu. [Inazmarnueckas memOpana, e€ ceoiictBa U pyHkiuu. L{uTomnnasma u eé
opranousibl. OgHomemOpannbie opradousbl kietku: JIIC, ammapat ['onbmxw,
n30coMbl.  [loyaBTOHOMHBIE OpraHOWbl KJIETKU: MUTOXOHIAPHUH, IUIACTUIBI.
[IpoucxoxeHre MUTOXOHJpUM W Tiactua. Bunbl mactun. HememOpaHHbie
OpraHOUJbl KJETKH: PHUOOCOMBI, KJIETOUHBIA IIEHTP, LEHTPHUOJU, PECHUYKH,
KryTUKU. QYHKIUHU OPraHOWIOB KJIETKU. BriroueHus.

Anpo — perynaropusiid 1eHTp KieTku. CTpoeHHe sAapa: suepHas 000JI0UKa,
KapHoIlUla3Ma, XpOMATHH, SIAPHIIIKO. XPOMOCOMBI.

TpaHCIIOpPT BEMIECTB B KIIETKE.

JdeMoHCTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIann, M. lneiinen, P. Bupxos, [x.
Yorcon, @. Kpuk, M. Yuikunc, P. ®panxnmun, K. M. bap.

[narpammer:  «PacnpeneneHne XUMHUYECKHX 3JEMEHTOB B HEXUBOU
npupoze», «PacrnpeneneHne XuMHIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.



Tabmuubr n cxembl: «llepuogmdeckass TabnuIa XUMHUYECKUX DJIEMEHTOBY,
«CTpoeHne MOJIEKYJIbl BOJBIY, «buocunres 6enka», « CTpoeHHe MOJIEKYJIb OelKay,
«Ctpoenne ¢pepmentay, «Hyknennosbsie kuciotel. JJHK», «CTpoeHne mMomexybl
AT®», «CtpoeHne 3yKapuOTHYECKON KIETKN», «CTpOEHUE KUBOTHOU KIIETKHUY,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHue MPOKAPUOTUYECKONW KIIETKNY,
«CTpoeHue sapa KIETKn», « YTIIEBOAbD), «JIumuasn.

O06opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyIOBaHWE I IPOBEICHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKpONpPENaparbl pacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpPUAIbHBIX KJIETOK.

JlaGopaTopHblie 1 NpaKTHYeCKHe PadoThI:

JlaGopatopHas pabota Ne 1. «l/3yueHue KaTaJIUTUYECKON AaKTUBHOCTH
dbepMeHTOB (Ha MpUMEpPE aMuiIa3bl WU KaTalla3bl)y.

JlabopatopHass pabota No 2. «M3ydyeHue CTpoeHHsS KIETOK pacTEHUH,
YKUBOTHBIX M OaKTepHil MOJi MUKPOCKOIIOM Ha TOTOBBIX MHUKpONpENaparax M HX
OMHCAHUE.

Tema 4. 7KusHeaesiTeJIbHOCTh KJIETKH.

OOMeH BemIecTB, WU MeTa0oIn3M. ACCUMUIIAIMS (TIIIaCTUYECKUIT OOMEH) U
JTUCCUMUTISIIIUSA (PHEPTeTUUECKHii OOMEH) — JBE CTOPOHBI E€IMHOrO Ipoliecca
Merabonm3ma. Poib 3aKOHOB COXpaHEHHWs BEIIECTB W DHEPrUd B TMOHUMAHUU
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTPOQPHBINA U reTepoTpodHbiid. Ponb GpepmeHToB
B 0OMEHE BEIIECTB U MPEBPAIEHUN YHEPTUU B KIIETKE.

®ortocunte3. CmeroBas W TeMHOBas (a3bl (GoTocuHTe3a. Peakuuu
dborocunTe3a. DPheKTUBHOCTH (hOTOCHHTE3a. 3HAYCHUE (DOTOCHUHTE3a IS KU3HHU
Ha 3emsie. Biausinue ycioBuil cpeapl Ha (D)OTOCUHTE3 U CIIOCOOBI TOBBIIICHUS €T0
MPOJAYKTUBHOCTH Y KYJbTYPHBIX PACTCHU.

XeMocuHTe3. XEeMOCUHTE3UPYIOIIHe OakTepuu. 3HAUCHHE XEMOCHHTE3a JIJIs
YKU3HH Ha 3emIe.

DHepreTudyeckuii oOMeH B KJeTKe. PacierieHune BelecTB, BBbIICICHUE U
aKKyMYJUPOBAaHHE DHEPrud B KJIETKE. OTambl HSHEPreTUYEecKoro oOMeHa.
['mukonu3. bpoxenue u ero Buibl. KuciopoaHoe okucCieHUE, WM KIETOYHOE
JIbIXaHUE. OkucnuTenbHoe dbochopunupoBaHue. D¢ddexTuBHOCTH
HHEPIreTUICCKOr0 OOMEHA.

Peakiuu wmaTpuuHoro cuHre3a. [eHermueckas wunHpopmauus u JHK.
Peanuzauus reHetuueckoil uHopMmanuu B KieTKe. ['eHeTHYecKuid KOA U €ro
cBoiicTBa. Tpanckpunumst — matpuunbiii cuare3 PHK. Tpaucnauus — 6uocunTes
oenka. Ortambl TpaHchsuuu. KommpoBanuwe amuHOKuCIOT. Pomb pumbocom B
OouocuHTe3e Oenka.



HexneTtounsie popmbl xu3HU — BUpychl. MicTopust oTkpsiTus Bupycos (. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHS ¥ JKH3HEHHOTO IIMKJIa BHUPYCOB.
bakreprodarn. bonesnm pacreHuid, XWUBOTHBIX W YEJIOBEKAa, BHI3HIBACMBIC
Bupycamu. Bupyc ummynoxneduiura yenoseka (BMUIY) — BozOyautens CIIM/a.
OOpatHass ~ TpaHCKpHUIILMSA, peBepTaza W uHTerpaza.  [Ipodwunakruka
pacnpocTpaHeHHUs! BUPYCHBIX 3a00JICBaHUM.

JlemoHcTpanum:

[Toptpetsl: H. K. Konbnos, . . UBanoBckuii, K. A. Tumupszes.

Tabmuubl U cxembl: «Tunel nutanusy, «Metadbomuzm», «MUTOXOHIPUSY,
«JHepreTuyeckuii oomen», «Xiopormracty, «®Potocuntes», «Ctpoenue JIHK»,
«CtpoeHue u PyHKIMOHUPOBAaHUE reHa», «CuHTe3 Oenkay, «I 'eHeTUYeCKUi KO,
«Bupyce», «bakrepuodarn», «Ctpoenne u xu3HeHHbIM nuki Bupyca CIIN/da,
oakTepuodaray, «Permukarms JJTHK».

Oo6opynoBanue: monenu-anminkanuu «Yasoenue IHK u Tpanckpuniusy,
«buocunres 6enka», « CTpoeHue KIEeTKu», Mojielb cTpykTypsl JJHK.

Tema 5. Pa3MHOKeHre M1 MHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

KiieTouHbIii 1UKII, WM KU3HCHHBIM LMK KiIeTku. MHTepdaza u MHUTO3.
[Ipoueccrl, mpoTekatomue B uHTepdaze. Perumkainus — peakuus MaTpUIHOTO
cuateza JIHK. Crpoenne xpomMocoMm. XpOMOCOMHBIM Ha0Op — KapHOTHIL
JunmouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE ~ HAaOOphl.  XpOMAaTHUIBI.
[{uTosioOTMUECKHE OCHOBBI PAa3MHOXKEHUS W WHIUBUIYAJIbHOTO  pPa3BUTHA
OpPraHUu3MOB.

Henenue knetku — muto3. Craaum murtoza. IIpoueccel, nmpoucxonsiue Ha
Pa3HbIX CTAAUIX MUTO3a. bHOJTOTrMYECKUI CMBICIT MUTO3A.

[Iporpammupyemasi rTuOEIb KJIETKH — aronTo3.

@DopMBbI pa3sMHOXKEHHSI OPraHU3MOB: Oecroioe U moJjioBoe. Bujpl Oecrionoro
Pa3sMHOXEHUS: JICJICHUE HAJABOE, IIOYKOBAHUE OJIHO- W MHOTIOKJIETOYHBIX,
criopooOpa3oBaHue, BET€TaTUBHOE pa3MHOXKEHHE. VICKyCcCTBEHHOE KIIOHUPOBAHHE
OPraHu3MOB, €0 3HAYEHUE MJIsI CEJIEKIIUU.

[TonoBoe pazMHOKEHHE, €T0 OTIUYHS OT OECTIOJIOTO.

Meito3. Cranuu meiio3a. IIporecchbl, NMpoucxoasiiue Ha CTagusx Menosa.
[ToBenenne xpomocoM B Meno3e. KpoccuHrosep. bBHOJIOrMYECKUN CMBICT H
3Ha4YeHUEe Meno3a.

['amerorenes — mnporecc oOpa3oBaHUs TOJIOBBIX KJIETOK Yy YKHUBOTHBIX.
[TonoBbie kene3bl: CeMEHHUKUM U sSUYHUKUA. OOpa3oBaHHE M PA3BUTHE TOJIOBBIX
KJIETOK — TaMmeT (CrmepMaro30oujl, SHUIEKJIeTKa) — CIepMAaTOreHe3 U OBOIECHE3.
OcoOEHHOCTH CTPOCHHS SUIEKIETOK U crepMaTo30uaoB. OIuiog0oTBOpEHUE.
[TapTeHnorenes.



NunuBuayanbHoe pa3BuUTHE (OHTOreHE3). OMOpPHUOHAIBLHOE Pa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTHSL Y TMO3BOHOYHBIX >KUBOTHBIX:
npoOieHue, racTpyisus, opraHorene3. IloctamOpuoHanbHOE pasBUTHE. THIIBI
MOCTAMOPHUOHAIBHOTO PAa3BUTHS: TPsAMOE, HenpsaMoe (JIUYMHOYHOE). BriusHue
Cpeabl Ha pa3BUTHE OPraHW3MOB, (DAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOKIAEHHBIC
YpOACTBA.

Poct u pasButue pacrenuii. OHTOreHEe3 I[BETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHHU, CTAJINU Pa3BUTHUSL.

JdeMoHCTpanuu:

Tabmuiel u  cxembl: «DoOpMBI pa3sMHOXKEHHS OPraHU3MOB», «JIBoiHOE
OIUIOJIOTBOPEHUE y ULBETKOBBIX pacTeHU», «BereraTuBHOE pa3MHOKEHUE
pactenuity, «J/lenenue kieTku Oaktepuit», «CTpoeHHE TIOJIOBBIX KIIETOKY,
«Crtpoenne xpomocoMbl», «Knertounwrii nmukin», «Pemmukanus JHK», «Mwutosy,
«Menos», «IIpsmoe u HenmpsAmMoe pa3BUTHE», «I aMeTOreHe3 y MIICKOIMUTAIOMNX U
4yesioBeKka», « OCHOBHBIE CTaJUM OHTOICHE3a.

O6opynoBaHue: MHKPOCKOTI, MHKPOIPENAPATHI «CnepMato30u sl
MJICKOITATAIOWIETO», «SHIEKIIeTKa MJeKonuTarumero», «KapuoknHes B KieTkax
KOpEIlIKa JyKa», MarHuTHas MOJEJb-anIuIukanus «JleeHue KIeTKW», MOJIEIb
JAHK, monens meTadazHoi XpOMOCOMBI.

JlaGopaTopHbie U MpaKTUHYEeCKHE PadoOThI:

JlaGopatopuas pabora Ne 3. «HaOmromenume muTO3a B KJIETKAaX KOHYHKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpOMpEnaparaxy.

JlaGoparopuas pabora Ne 4. «M3ydeHHwe CTpOCHHS IIOJIOBBIX KIETOK Ha
TOTOBBIX MUKpOIIpEnaparaxp».

Tema 6. HacsiencTBeHHOCTH M K3MEHYHUBOCTH OPraHU3MOB.

IIpenmer u 3amaun reHeTUKH. VIcTOpus pa3BUTHA TEHETUKU. Posib IUTONI0TMA
U OMOpPUOJIOTUM B CTAHOBJICHMHM TEHETUKU. BKJIam pOCCHMCKUX H 3apyOeKHBIX
Y4EHBIX B pa3BUTHE TEHETUKH. MeToAbpl TEHETHKH (TUOPHUIO0IOTHYECKUH,
[UTOTCHETUYECKUH, MOJEKYISIpHO-TeHEeTHYeCKHil). (OCHOBHBIE T'€HETHUYECKHE
noHsTusA. [ 'eHeTn4Yeckasi CHMBOJIMKA, UCTIOJb3yEeMasi B CXEMax CKPEIIMBAHUM.

3aKOHOMEPHOCTH HACJICIOBaHUS MPU3HAKOB, YCTaHOBIICHHbIE . Menaenem.
MonorubpumHoe CKpeuBaHue. 3akoH eauHooOpaszus THOPUIOB TIEPBOTO
nokoyieHus. IlpaBuino JOMUHUPOBAHMS. 3aKOH pacCHICIJICHUS MPU3HAKOB.
['unoresa yuctoTel ramer. [1oJHOE U HEMOJTHOE TOMUHUPOBAHUE.

JurubpuaHoe  CKpelIMBaHHE. 3aKOH  HE3aBUCHUMOTO  HacCJeJO0BaHUS
npu3HakoB.  lluToreHeTHdeckue  OCHOBBI ~ JTUTHOPUIHOTO  CKPEIIMBAHUS.
AHanuzupytoiee ckpenmpanue. Mcnonb30BaHrne aHATU3UPYIONIETO CKPEIIMBAHUS
TUTSI OTIPEICIICHNSI TEHOTHIIA OCOOH.



CuemnieHHoe  HacieioBaHue mpu3HakoB. Pabora T. Moprana 1o
CLEIJICHHOMY HacJeJOBaHUIO TeHOB. HapylieHne cuenieHus reHoB B pe3yJibTaTe
KPOCCHHI'OBEpA.

XpOMOCOMHAas1 TEOPHsI HACJIEACTBEHHOCTH. | 'eHeTHYeCKHe KapThl.

['enernka nosia. XpoOMOCOMHOE OIPEACIICHHE I0a. AYyTOCOMBI U IIOJIOBBIE
XpOMOCOMBI. ['OMOramMeTrHsle M rereporameTHele opraHu3Mmbl. HacnegoBanue
IIPU3HAKOB, CLIETUICHHBIX C ITOJIOM.

M3meHunBOCTh. BUBI N3MEHUNBOCTH: HEHACIEACTBEHHAS U HACIIEICTBCHHAS.
Ponep  cpempl B HEHAcHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPHUCTHKA
MOIM(PUKAIIMOHHOW U3MEHUYUBOCTH. BaprallMoHHBIN psia M BapUallMOHHAsT KpUBas.
Hopma peaknmu npusnaka. KomuecTBEHHBIE M KAaYECTBEHHBIE NPU3HAKU U UX
HopMa peakinu. CBolicTBa MOAN(UKAIIMOHHON U3MEHYHUBOCTH.

HacnencTBeHHasi, Wiy TE€HOTMIIMYECKas, W3MEHUYMBOCTb. KomOuWHaTHMBHas
U3MEHYMBOCTh. Melo3 U TOJIOBOW Mpolecc — OCHOBa KOMOWHATHUBHOU
M3MEHYUBOCTU. MyTalimoHHasi ”3MEHUMBOCTh. Kitaccudukanus MyTanuii: TeHHBIE,
XpPOMOCOMHBIE, FTeHOMHBIE. YacToTa U MpUYKMHBI MyTauuid. MyTareHHble (paKTOpBHI.
3aKOH rOMOJIOTHYECKHX PSAAOB B HacleACTBEHHOM n3menunsoctu H. M. Basuiiosa.

BuesnepHas HaclIeICTBEHHOCTb U U3MEHYUBOCTb.

I'enernka 4yenoseka. Kapumorun uemoBeka. OCHOBHBIE METObI T'€HETUKU
YeJIOBEKa: TCHECATOTHUCCKNM, OJIM3HEIIOBBIM, IINTOTCHETHYCCKHUM, OMOXMMHUYCCKUH,
MOJIEKYJIIPHO-TEHETUUECKH. CoBpemeHHOE ONpENIECIICHHE reHOTHUIA!
IIOJTHOTEHOMHOE CEKBEHUPOBAHUE, I'€HOTUIIMPOBAHUE, B TOM YHCJIE C IOMOILBIO
[111P-ananu3a. HacnencTtBenuble 3a0ojeBaHUsS 4YEIOBEKA: TCHHBIC OOJIC3HH,
00JIe3HN C HACJIEICTBEHHOW MpEeApacnoyioKEHHOCTbIO, XPOMOCOMHbBIE OOJIE3HU.
Comarnueckne W TreHepatuBHble MyTauuu. CTBONOBBIE KIETKHU. [IpuHIUMITBL
3I0POBOT0 00pa3a MKU3HU, TUATHOCTUKHU, MPOPUIAKTUKA U JICYEHUS T€HETUYECKUX
Oone3Heil. MenuKo-TeHeTHYeCKOe KOHCYJIbTUPOBaHHE. 3HAUEHHE MEIULMHCKON
TCHETUKHU B MPEJIOTBPAILICHUH U JICUEHUN TeHETUYECKUX 3a00JIeBaHUI YeI0BEKa.

JdeMoHCTpanuu:

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

Tabmuet u cxembl:  «MOHOTMOpPHIHOE  CKpeIIMBAaHWE HM  €ro
LUTOT€HETUYECKAs] OCHOBA», «3aKOH pACUICIUIEHMs M €ro LHUTOreHEeTHYecKas
OCHOBa», «3aKOH  YHCTOTHl  Tramer», «JurubpuaHoe  CKpeluBaHUEY,
«luronornueckue  OCHOBbI ~ JUTHMOPUJIHOTO  CKpeLIUMBaHUs»,  «Melosy,
«B3auMoznencTeue auIeNbHBIX T'€HOBY», «l'€eHeTHdeckne KapThl pacTeHUH,
KUBOTHBIX M YeJOBEKa», «l'eHeTnka moja», «3aKOHOMEPHOCTH HACJIeIOBaHUS,
CLUEIUICHHOTO0 ¢ mnojom», «KapvoTuibl 4YenoBeka M KUBOTHBIX», «BHIbI



U3MEHUYHMBOCTHY», «MoaudukanrnoHHas W3MEHUYMBOCTHY, «HacnmemoBanme pesyc-
daktopay, «I'eHeTrKa rpymm KpoBu», « MyTarimoHHast K3MEHUYHNBOCTHY.

O6opynoBanue: MoAeIU-amINKaun «MOHOTHOPUIHOE CKpEITUBAHUE,
«Henonnoe nomuHupoBaHue», «JurubpumHoe ckpemmBanuey», «llepexpéct
XpOMOCOM», MHUKPOCKON W MuUKporpenapar «Jpozoduna» (HOopMa, MyTaruu
(GbopMBI KPBUIBEB U OKPACKH Tema), repbapuit «I'opox mOCEeBHOMY.

JlaGopaTopHblie 1 NpakTHYeCKUE PAdOThI:

JlabopaTtopHas pabota No 5. «/3ydyeHue pe3yiabTaTOB MOHOTHUOPUIAHOIO M
JUTHOPUHOTO CKPEIUBAHUS Y IPO30(HIIbl HA TOTOBBIX MUKpPOIIpEnapaTaxy.

JlaGoparopnas pabota Ne 6. «3yuenne MoauuKalIMOHHON U3MEHUHUBOCTH,
ITOCTPOECHUE BAPUALIMOHHOIO PsAZIa U BAPUALMOHHON KPUBOW.

JlaGoparopuas pabota Ne 7. «AHanu3 myTtanui y apo3o(uiibl Ha TOTOBBIX
MHUKpOIIpernapaTax».

[Ipaktuueckass pabora Ne 2. «CocraBieHwe W aHAJIU3 POJIOCIOBHBIX
YEIIOBEKAY.

Tema 7. Cenekuus opranu3moB. OCHOBbI 0MOTEXHOJIOTHH.

Cenexkuusi Kak HaykKa W IMPOLECC. 3APOXKJICHUE CEIICKIUU U JOMECTUKAIA.
Yuenue H. UW. BaBumoBa 0 1eHTpax TMPOUCXOKIACHUS W MHOTooOpas3us
KYJbTYPHBIX pacTeHUM. LIEHTpbl MPOUCXOXKAECHUS JOMAIIHUX KUBOTHBIX. COpT,
opoja, mTaMM.

CoBpeMeHHbIE METOIbI CeleKUnU. MaccoBbli 1 UHAMBUAYAJIbHBINA OTOOPHI B
CEJIEKIIMM pPACTEHUNW U KUBOTHBIX. OLIEHKa 3KcTepbepa. bIu3KopolcTBEHHOE
ckpenuBanue — HUHOpuAMHT. Ywucras nuHusa. CKpellMBaHUE YHCTHIX JUHUMH.
['ereposuc, wiu rubpuaHas cuia. HepoacTBeHHOE CKpeluBaHue — ayTOPUIMHT.
Otnanéunas rtubpumuzauuss U e€ ycrnexu. VICKyCCTBEHHBIM MyTareHe3 U
MOJIyYCHUE TIOJUIUIOUAOB. JIOCTHXKEHUSA CEJIIEKIMU PACTEHUM, >XUBOTHBIX M
MHKPOOPTaHU3MOB.

buotexHonorus Kak OTpacib MNPOU3BOACTBA. ['€HHAs WHXKEHEpHUs. OTalbl
co3ganusi pexomOunantHod JIHK wu Tpancrennsix opranu3zMoB. Kierounas
nxkeHepud. Kinetounsie KynbTypbl. MUKPOKIOHAIBHOE Pa3MHOKEHUE PACTECHUIA.
KnonupoBanne BBICOKONMPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX OPraHW3MOB.
Okojornueckue W dTtudeckue  mpoosmempl. MO -  reHeruyecku
MOAU(PUITUPOBAHHBIC OPTAHU3MBI.

JlemoHcTpanumu:

[Toptpersl: H. 1. BaBunos, . B. Muuypun, I'. JI. Kapneyenko, M. .
NBaHOB.

Tabmuubr u cxembl: Kapta «lleHTpbI MPOMCXOXICHHUS W MHOTOOOpa3us
KYJbTYpPHBIX pacTenui», «[lopoabl ToMalHUX KUBOTHBIX», «CopTa KyJIbTYypHBIX
pactenuity, «OTaanéHHas rudpuauzamus», «Padotel akagemuka M. ®@. liBaHoBay,



«[lomumnongus», «OO0bekThl OuoTexHONOTUMY», «KileTouHble KyNbTypbl U
KJIOHHpOBaHHe», « KOHCTpynpoBaHue u nepeHoc reHOB, XPOMOCOM.

ObopynoBaHue: MyJISKY TUIOI0B M KOPHETIIOA0B TUKUX (OPM U KYJIBTYpPHBIX
COPTOB pacTeHui, repoapuil « CenbCKOX03511ICTBEHHbBIE PACTECHUS.

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

Okckypeusi «OCHOBHBIE METOIBl M JOCTHKEHHS CEJCKIMU PacCTeHHH U
KUBOTHBIX (Ha CEJIEKIIHOHHY IO CTaHIIHIO, TUIEMEHHY IO bepmy,
COPTOHMCIIBITATENbHBIM  y4acTOK, B TEIUIMYHOE XO3AHCTBO, J1aOOPAaTOPHUIO
arpOyHHBEPCHUTETA WM HAYYHOTO IIEHTPA)».

11 KVIACC

Tema 1. DBoJrOLIHOHHASI OHOJIOT US.

[IpennochUlkn BO3HMKHOBEHHSI JBOJIOINUOHHOW TEOPHUH. DBOJIOLIMOHHAS
Teopust U €€ MecTO B OMOJIOTMHU. BiusiHue 3BOJIIOLIMOHHON TEOPUU HAa pa3BUTHE
OMOJIOTHH U APYTHUX HAYK.

CBugerenscTBa ABOJONMU. [laneoHTONMOTHYECKHE: TMOCIEA0BATEIBLHOCTD
MOSIBJICHUS BHUJIOB B MAJICOHTOJOTUYECKOW JIETOMHUCH, MEpeXOaHbie (OPMBI.
buoreorpaduyeckue: cxoncTBo U paznuuue GayH u Gjaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA U PA3NTHUUS SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbBIC, AHAJIIOTMYHbIE,
pPYJIIMMEHTApHBIE OpTaHbl, aTaBU3Mbl. MOIEKYISIPHO-OMOXUMHUYECKHE: CXOJCTBO
MEXaHM3MOB HACJICICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKUX IMyTed y BCEX
OpraHU3MOB.

OpomonmonHas Teopust Y. JlapBuHa. Ilpennochbuiku BO3HUKHOBEHUS
napBuHU3Ma. JIBHKYIME CHIIBI ASBOJIONUU BUAOB 10 JlapBuHy (M30BITOYHOE
pa3MHOKEHHE MPU OTPAHUUCHHOCTH PECYpPCOB, HEOMpeIesEHHAas W3MEHUYHBOCTD,
O0opb0a 3a CyIIeCTBOBAaHKE, €CTECTBEHHBIN O0TOOD).

Cunrernueckas Teopus 3Bosouu (CTI) u €€ OCHOBHBIE MOJOKEHHUS.

MukpoaBosonus. [Tonmynsiuus Kak eIMHUIA BUIA W 3BOJIIOIUU.

JIBrkymme cuiibl ((pakTopbl) SBOJIONHMK BUAOB B mpupoiae. MyTarmoOHHBINA
MpoIeCC M KOMOMHATHUBHAsT M3MEHUYMBOCTh. [lomyJsiMOHHBIE BOJHBI U Apeiid
reHoB. M3osius 1 Murpanus.

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

[IpucnocoO6MeHHOCTh OpPraHU3MOB Kak pe3yiabTaT »dBojtonuu. [Ipumepsr
MPUCIOCOOJICHUH y OpraHu3MoB. ApoMopd03bl U UAHOATATITAIIH.

Bun wu  BumooGpazoBanue. Kputepun Buzma. OcHOBHBIE  (OpMBI
BUJI000pa3oBaHusl: reorpauyeckoe, YKOJIOTHYECKOE.



MaxkposBomonust. DopMbl  3BOTIONUHU:  (GUIETHYECKAs, JAUBEPreHTHAs,
KOHBEpIreHTHas1, napasuiesbHas. HeoOpaTtuMocTh 3BOIIOLHUN.

[IpoucxoxaeHne OT HeCeUMaIN3UPOBAaHHBIX NMpenakoB. lIporpeccupyromas
crienuaiIn3anusa. AJIanTUBHAS paJnalysl.

JdeMoHCTpanuu:

[Toptpetsi: K. Jlunnen, XK. b. Jlamapk, Y. Jdapsun, B. O. KoBanesckuii, K.
M. Bap, O. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabnuibl u cxembl: «Pa3BuTHE OpraHuyeckoro Mupa Ha 3emiiey, «3apoIbIIu
MO3BOHOYHBIX  JKUBOTHBIX»,  «ApxeonTepukc», «Popmbl  OopbObI  3a
cylecTBoBaHHue», «EcrecTBeHHBIH 0TOOPY», «MHOroobpasue COpToB pacTEHHID,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsmuum»,  «MyTanonHas
U3MEHYHUBOCTB», «Apomopdo3b», «Uamoamantaumm», «OO0mas aereHepauus,
«/IBmKymme cunbl 3BofoIuNy», «Kapra-cxema wapuipyTta mnyTemectBus Y.
Hapsuna», «boprba 3a cymectBoBaHuey, «IIpucnocoOIeHHOCT OpPraHU3MOBY,
«I"eorpagpnueckoe BUI000pa30BaHUE», « IKOJIOTMUYECKOE BUI000PA30BAHUE .

OOopynoBaHue: KOJJIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0oOp IUTIOOB U CeMsIH, KoyuieKus «lIpuMmepsl 3alIUTHBIX MPUCIIOCOOJIEHUN y
KUBOTHBIX», MOJieNb «OCHOBHBIE HANpaBICHUS 3BOJIIOLMHU», 00bEMHAs MOJEINb
«CTpoeHre roJIOBHOTO MO3Ta MO3BOHOYHBIX Y.

buoreorpapuyeckas kapra wMupa, KojuleKuus «DOpMBI COXPAHHOCTH
WMCKOMAEMBIX JKMBOTHBIX M pacTeHui», wonenp ammumkanus «llepexpéct
XpOMOCOM», BJIaXHble Tmpenaparsl «Pa3Butme Hacekomoro», «Pa3Burne
JSATYIIKWY, MUKponpenapat «Jlpo3odunay (Hopma, MyTaruu GOpMbI KPbUILEB U
OKpacKH TeJa).

JlaGopaTopHbie U MpaKTUHYEeCKHE PadoOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHJIOB IO MOP(}OIOTHUECKOMY
KPUTEPHUIO».

JlaGoparopHas pabora Ne 2. «Onmcanue nprcIoCOOJSHHOCTH OpPraHM3Ma U
€€ OTHOCUTENBHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHHEe M Pa3BUTHE *KU3HHU Ha 3emuie.

JlonayuHble TpPEACTaBICHUS O 3apOKICHMM XW3HU. HayudHble rumoressl
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: a0uoreHe3 M MaHCIepMus. XHUMUYecKas
3BOJIIOLIMA. AOHUOTEHHBIM CHHTE3 OPraHMYEeCKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCIEPUMEHTAIBHOE MOATBEPKIACHUE XUMUYECKON dBOMOINY. HavanpHbIe 3Tansl
ounosornyeckor sposornuu. ['unoreza PHK-mupa. ®opmupoBanue MeMOpaHHBIX
CTPYKTYP M BO3HUKHOBEHHE NPOTOKJIETKU. [lepBble KIETKH W KX 3BOJIIOLUS.
®opMUPOBaHUE OCHOBHBIX IPYIII KUBBIX OPTaHU3MOB.



Pa3Butue xu3Hu Ha 3emuie 1o 3pam u nepuojgaM. Karapxeil. Apxelickas u
nporepo3oiickas d3pel. llameosolickas 3pa W €€ TMEepUOABl: KEMOPHUICKUH,
OpPIOBHUKCKHUH, CUITYPUUCKUH, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKH.

Me3o301cKas 3pa U €€ NMEPUOIbl: TPUACOBBIN, FOPCKHUI, MEJIOBOM.

KaliHo3oiickas »9pa W €€ TmepuoAbl: MaJCOTCHOBbIM, HEOIE€HOBBIM,
AHTPOITOT€HOBBIM.

XapakTepucTUKa KIMMaTa M IeoJIOTMYECKHX MporeccoB. OCHOBHBIE 3Tallbl
HBOJIIOIIMU PACTUTENILHOTO M JKMBOTHOTO MHpa. ApomMopdo3bl y pacTeHH u
KUBOTHBIX. [l0siBIIEHHE, pacBET U BBIMUPAHHE TPYIIT KUBBIX OPTaHU3MOB.

Cucrema OpPraHMYecKOro Mupa Kak OTpaxkeHue 3BOMOLMH. OCHOBHBIE
CUCTEMATUYECKHE TPYIIIBI OPTaHU3MOB.

OBOJIIOLMA Y€JIOBEKA. AHTPOIIOJIOTHS KaK HayKa. PazBuTue nmpeacraBiieHuil o
IIPOUCXOXKJICHUN 4YeloBeKa. Meroasl HM3ydeHHsl aHTpororesesa. CXoicTBa H
pasnyus 4eJoBeKa U )KUBOTHBIX. CHCTEMaTUYECKOE ITOJI0KEHNE YEIIOBEKa.

JBwxymme  cuiabl  (pakrtopsl) — aHTpomoreHe3a.  HacneactBeHHas
U3MEHYMBOCTh UM  €CTECTBEHHBbIM o0TOOp. OOmecTBeHHbI 00pa3 KHU3HH,
W3TOTOBJICHUE OPYIUH TPyJa, MBIIUICHHUE, PEYb.

OCHOBHBIE CTaIMN W BETBU 3BOJIOLMHU YEJIOBEKA: aBCTPAIONUTEKH, YemoBek
yMenblid, Yemoek npsaMoxoasmmi, YemoBek HeaHIEpTAIbCKHM, YenoBek
pa3yMHbIii. Haxoaku HMCKOmaeMbIX OCTaTKOB, BpPEMsl CYILECTBOBAaHHMS, 00JIacTh
pacnpocTpaHeHus, 00BbEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIHS.

UYenoseueckre  packl. OCHOBHBIE  OOJBIIME  pachl:  €BPOMECOUIHAS
(eBpasmiickasi),  Herpo-aBcTpajoujHas  (dKBaTOpUalbHasi),  MOHTOJIOMIHAS
(a3uaTcko-amepukaHnckasi).  UepTbl  MPUCHOCOOJCHHOCTH  MpeACTaBUTENCH
YEJOBEYECKUX pac K YCIOBHAM CYIIECTBOBAaHUS. EIMHCTBO 4YEIIOBEUECKUX pac.
Kputuka pacuszma.

JlemoncTpanum:

IToptpetsl: ®. Penu, JI. Ilactep, A. . Onapun, C. Mwuiep, I'. FOpu, Y.
JlapBuH.

Tabmuner n cxembl: «Bo3uukHoBeHnue ConHedHOM cucTeMbl», «Pa3Butue
opraHnyeckoro mupa», «PacturenpHas kierka», <OKuMBOTHas  KIeTKay,
«IIpokapuotnueckast kietka», «COBpPEMEHHAs CHCTEMa OPraHUYECKOro MHUPay,
«CpaBHEHHE aHAaTOMHUYECKHX 4YEepT CTPOCHHUS 4YeJIOBEKa M YeIOBEKOOOPAa3HBIX
00e3bsin», «OCHOBHBIE MeCTa NaJCOHTOJOIMYECKMX  HAXOJOK  IPEIKOB
COBPEMEHHOI0 4YeJIOBEKa», «/lpeBHenmme moam», «pesuue moan», «llepsbie
COBPEMEHHBIE JIIOIN», «HeIoBeuyeCcKue pacoh».

O6opynoBanue:  mymsiku  «lIpoucxoxaeHue  demoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEpTajiblld, KPOMAaHbOHLA), CIEHOKH WIH
U300pKEHHUSI KAMEHHBIX OpYyJIud NEepBOOBITHOTO uenoBeKa (KaMHHU-YOIIEPHI,



pyOuna, ckpebia), TEOXpOHOJIOTHYECKass TaOiuma, KoleKuus «DopMbI
COXPaHHOCTH UCKOITAEMBIX )KMBOTHBIX M PACTEHUI.

JlabopaTtopHblie U npakTHYecKHe padoThbI:

[Ipaktuueckast padbota Ne 1. «/3ydeHue uMCKOMaeMbIX OCTaTKOB PACTEHUU U
YKUBOTHBIX B KOJUIEKIIUSX).

OKCKypcHsl «IBOJIOLUA OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WIM KpaeBEAUYECKUN My3€el).

Tema 3. Opranusmsl M OKpYy Kaoias cpeaa.

DKoJOorus KaK HayKa. 3ajau U pa3feibl SKOJIOTUA. MEeToAbl SKOJIOTHYECKUX
UCCJIEIOBAHNM. DKOJIOIrMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYyIIHAs, MOYBEHHA,
BHYTPHUOPTaHU3MEHHAS.

Okonoruueckue Qakroprl. Krnaccudukanuss skxonorndeckux (HakToOpoB:
abuoTHueckue, OHOTHYECKHME U aHTpONoreHHnle. JlelcTBUE HKOJIOTMUYECKUX
(haKkTOpOB Ha OPraHU3MBI.

AOuoTtnueckue (hakTophl: CBET, TEMIIEpaTypa, BIaXHOCTh. DoTonepruoans3M.
[Ipucnocobnenusi OpraHM3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buonornueckue puTMBI.

buotnueckue  daktopel.  Bumel  OMOTHYECKMX ~ B3aMMOJICUCTBHIL:
KOHKYPEHIMsI, XUIIHUYECTBO, CUMONO03 U ero (opmel. [lapasutusm, koomnepanus,
MyTyajlu3M, KOMMEHCAJIN3M (KBapTHUPAHCTBO, HaXJEOHUYECTBO). AMEHCAIN3M,
HeWTpanu3M. 3HaueHHE OWOTHYECKHX B3aUMOJICHCTBHHN JUIS CYIIICCTBOBAHUS
OpPraHM3MOB B IIPUPOJHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKH nomyjsiurd. OCHOBHBIE IOKAa3aTENH
NOMYJISIUMU: YHMCIEHHOCTh, IUIOTHOCTh, POXAAEMOCTb, CMEPTHOCTb, IPHUPOCT,
Murpanus. JlmHaMuka 4ucIeHHOCTH MOMYJISIIUU U €€ peryJssius.

JleMoHCTpaum:

[Toptpetsi: A. 'ymGonbar, K. @. Pynbe, O. ['ekkenp.

Tabnuubl u cxemsl: kapta «IIpupoansie 30ub1 3emum», «Cpenbl oOUTaHUS
opranuzmoBy», «®otonepuonusm», «llonynauun», «3aKOHOMEPHOCTH poOCTa
YUCJICHHOCTU NOMYJISIUUU UHDY30pUU-Ty Penbkuy, «IlumieBsie memnm.

JlaGopaTopHblie 1 NpakTHYeCKUE PadoThI:

JlabopaTtopHas pabota Ne 3. «Mopdonoruueckne 0cCOOEHHOCTH pacTeHUN W3
Pa3HbIX MECT OOMTAHUS.

JlabopaTtopHas pabora Ne 4. «BnusiHue cBeTa Ha poCT M Pa3BUTHE YEPEHKOB
KOJIeyCcay.

[TpakTrueckast padota Ne 2. «Iloacuér MIOTHOCTH MOMYJISIUM pa3HBIX BUIOB
pacTeHu.

Tema 4. Coo0miecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.



Coo0miecTBo opranm3MoB — OuoreHo3. CTpyKTypbl OMOIIEHO3a: BHIOBas,
MPOCTPAHCTBEHHAs, Tpoduueckass (mumieBas). Buabsl-momuHantel. CBsA3M B
OHOLIEHO3E.

Dkonoruueckne cuctembl (dkocuctreMsbl). [loHsaTne 00 »skocuctemMe W
ouoreonieHoze. DOYHKIIMOHAIBHBIE KOMIIOHEHTHI 3KOCHUCTEMBI: TMPOIYIICHTHI,
KOHCYMEHTHI, penyleHTbl. KpyroBOpOT BEIIECTB U MOTOK SHEPTUU B IKOCHCTEME.
Tpoduyeckue (muIIeBbIe) YPOBHM OSKOCHUCTEMbl. [IWIeBbIe 1LI€MM U CETH.
OcHOBHBIE TOKa3aTeIu HKOCUCTEMBI: OMoMacca, MNPOAYKIHUS. DKOJIOTHMUECKHE
nupamMuibl: MPOIYKUHUU, YHCICHHOCTH, Ouomacchl. CBOICTBA 3KOCHUCTEM:
YCTOMYMBOCTb, CAMOpPETYJIALHUs, pa3BuTue. CyKieccus.

[TpuponHbIe SKOCHUCTEMBI. DKOCUCTEMBI 03Ep M PEK. DKOCHCTEMa XBOWHOTO
WIA TTUPOKOJIMCTBEHHOTO Jieca.

AHTPOTIOTEHHBIE ~ IKOCHUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCUCTEMBI.
buonornueckoe u X035HCTBEHHOE 3HAYEHHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpazue kak Qaktop ycTOM4YMBOCTH »3KocucTeM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOoOOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuiibl, cOCTaB U CTPYKTypa
ouocheprr. Kuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OMochepbl Kak
rno0anbHON 3KocucTeMbl. J[uHammuueckoe paBHOBecHe M oOpaTHas CBSI3b B
ouocdepe.

KpyroBopoThl BemiecTB 1 OMOT€OXUMHUYECKHE IUKIIBI JIEMEHTOB (yTiepoaa,
a30Ta). 30HATBHOCTh OMoc(epbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emian. AHTPONOreHHbIE H3MEHEHUs B Onocdepe.
['11oGanbHbIE PKOJIOTHYECKHE TTPOOIISMBL.

CocylecTBoBaHUE MPUPOIBI 151 YEJI0BEUECTBA. Coxpanenue
Oropa3zHoo0Opa3usl Kak OCHOBa yCTOMUMBOCTH Ouocdepsl. OCHOBA palliOHATBHOTO
YOpaBJICHHUS TMPUPOJHBIMU pecypcaMH M WX HCIHOJb30BaHue. JlocTrkeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdeMoHCTpanuu:

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

Tabmumpr u cxemsl: «[lumeBbie nenm», «bUOIEHO3: COCTaB M CTPYKTypay,
«IIpuponnbie cooOmiecTBa», «llemu mmTanmsy, «IKoJOTHYECKAsT TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA HIMPOKOJIMCTBEHHOTO Jieca», « DKOCUCTEMA
XBOMHOTO  Jieca», «buonenos Bomoéma», «Arpouenos», «lIpumepHsie
aHTPOIIOT€HHbIE ~ BO3ACHCTBUS Ha NOPUPOAY», «BaxHedme HCTOYHUKHU
3arpsiI3HEHUS] BO3JyXa U TPYHTOBBIX BOA», «llouBa — BakHEWIIasi COCTABIIAIOIIAS
ouocoepo», «Paktopsl Aerpagauuu nousy, «llapaukossiit 3hdexT», «DPakTopsl
paZvoOaKTUBHOTO 3arpsizHeHusi Ouocdepb», «OO0mas cTpykTypa Ouocheps»,



«Pacnipoctpanenne xu3Hu B Ouocdepe», «O30HOBBIM d3kpaH Ouocdepsy,
«KpyroBopoT yriepozaa B Ouocdepe», «KpyroBopot azoTa B IpuUpOaC».

ObopynoBanue: Mojenb-anmnKanus « Tunuuneie OHOIEHO3B», TepOapuit
«PacturenbHble coobuiecTBa», Komiekuuu «buonenos», «Bpeaurenu BaxkHenmmx
CEJIbCKOXO3SIIICTBEHHBIX ~ KYJIbTYp», TepOapuM U KOJUIEKIMM pAacTeHUH W
KUBOTHBIX, MPHUHAJJICKAIINE K Pa3HBIM SKOJOTMYECKUM TpyIIaM OJHOTO BHIA,
Kpacnasa knura Poccuiickoii ®enepaunu, H300pakeHUs OXpPaHSAEMbIX BHUIOB
pacTeHU! U )KMBOTHBIX.

[INTAHAPYEMBIE  PE3VIJIBTATBI OCBOEHUSA [TPOI'PAMMEBI 110
bNUOJIOTMN HA  BA30OBOM  YPOBHE CPEJIHEI'O  OBLIEI'O
OBPA30OBAHUIA

Cornmacho ®I'OC COO, ycraHaBiaMBaKOTCd TpeOOBaHUS K pe3yJibTaTam
OCBOCHUSA OOyYaloOIMMHUCA TporpaMM CpeAaHero oOiiero  00pa3oBaHMUS:
JUYHOCTHBIM, METAIIPEIMETHBIM U MTPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType JIMYHOCTHBIX pE3yibTATOB OCBOCHUA mpeaMera «buonorus»
BBIICJICHBI CIEAYIOIIME COCTABIISIOLIUE: OCO3HAHUE OOYYAOIIMMUCS POCCUHCKON
rpaXJaHCKON MJAEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITETbHOCTH
U CaMOOINPENCNICHHUI0, HaJu4he MOTUBAalUM K  OOy4YeHUIO  OHOJIOTHH,
I[eJICHANPABJIICHHOE DPa3BUTHE BHYTPEHHUX YOEKIECHUW JMYHOCTH HA OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUUYECKUX TPAAMIUN Pa3BUTUS OUOJOTUUYECKOTO
3HaHUsS, TOTOBHOCTh M CMOCOOHOCTH OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESATENPHOCTH LIEHHOCTHO-CMBICJIOBBIMM YCTaHOBKaMH, HPUCYLIIMMH CHUCTEME
OMOJOTUYECKOTO  O0pa3oBaHWs, HAIUYUE OSKOJOTUYECKOTO TIPABOCO3HAHMS,
CIIOCOOHOCTH CTaBUTh II€JIA U CTPOUTD KU3HCHHBIC TITAHBI.

JIM4HOCTHBIE pe3yabTaThl OCBOEHUS mpeameTa «buonorus» nocTuUraroTcs B
€IUHCTBE YYEOHOM U BOCIHUTATEIBHOM JESITEIBHOCTH B COOTBETCTBUHM C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIBTYPHBIMU, HCTOPUYECKUMH U JyXOBHO-
HPaBCTBCHHBIMHU IIEHHOCTSIMHU, MPUHSATHIMU B OOIIECTBE IMpaBUJaMU U HOPMaMHU
MOBEJAECHUSI U CIOCOOCTBYIOT MpOLIECCaM CAMOIIO3HAHMS, CAMOBOCHHUTAHUS U
CaMOpa3BUTHUS, Pa3BUTUA BHYTPEHHEH NO3WLMH JIMYHOCTH, MAaTPUOTU3MA,
YBAKEHUS K 3aKOHY M IMPABOIOPSAAKY, YEJIOBEKY TPyJa U CTaplIEMy MOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCPEKHOTO OTHONIICHHWS K KYyJbTYPHOMY HACICIUI0 U
TpaJULUsM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickorn Denepanuu, npupoae u
OKPY KarolIEn CpeLe.



JInyHOCTHBIE pE3yibTaThl OCBOEHHUSI ydeOHOoro mnpeamera «buomorus»
JIOJKHBI OTPaKaTh TOTOBHOCTH M CIIOCOOHOCTH 00YYarOIIMXCSl PYKOBOJACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTHUBHBIX BHYTPEHHUX  YOEXKIEHUH, COOTBETCTBYIOIIMX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO 00IIecTBa, pacUIUpEeHHe >KHU3HEHHOTO
OMbITA M OMbITA JEATEIBHOCTH B IMPOLIECCE PeAM3alMU OCHOBHBIX HaIpaBJICHUM
BOCIIUTATEIBHON EATEIbHOCTH, B TOM YHCJIE€ B YACTH:

1) rpa;ka1aHCcKOro BOCIIUTAHUS:

c(hOpPMHPOBAHHOCTh IPAKIAHCKON MO3UIIMK 00YYarOIIEeTrocsl Kak akKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUNUCKOI0 OOIIECTBA;

OCO3HAHME CBOMX KOHCTHUTYLMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KEHHE
3aKOHA W MPaBONOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM MAEATEIBHOCTA IMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWH y4YeOHBIX M TMO3HABATENIbHBIX 3a/1a4, BBITIOJHEHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBACHITH €€;

YMEHUE YYUTHIBATh B CBOMX JIEUCTBUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUSMU, KyJIbTYPHBIMH LIEHHOCTSMHU U
COLIMAJIBHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOLIECCE COBMECTHOI'O BBIMOJHEHUS
y4eOHBbIX, TIO3HABAaTEIbHBIX M UCCJIENOBATEIbCKUX 3a7a4, YBAKHUTEIHbHOTO
OTHONIIEHUSI K MHEHHUIO OINMOHEHTOB TMpPHU OOCYXICHUH CIIOPHBIX BOIPOCOB
OMOJIOTMYECKOT0 COJEPKaHUS;

TOTOBHOCTh K TYMAaHUTAPHOW U BOJIOHTEPCKOMN JEATEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TpakIaHCKOU UJICHTUYHOCTH,
NaTpuoOTU3Ma, YBaKEHUS K CBOEMY HApoOJy, YYBCTBA OTBETCTBEHHOCTH IEpe]l
Ponunoil, ropmoctu 3a CBOW Kpai, cBOO PoauHy, CBOM S3BIK M KYJIBTYDY,
IIPOIIUIOE M HACTOSAIIEE MHOTOHAIMOHAIBLHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILICHHUE K MPUPOTHOMY HACJICAUIO U MaMSTHUKAM TIPUPO/IBI,
JTOCTUXEHUSIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJAJ POCCHUHCKUX YUYEHBIX B CTAHOBJICHUE W
pa3BUTHE OWOJIOTHM, TOHUMAHUS 3HAUYCHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
IPUPOBI, B AKU3HU YEJIOBEKA U COBPEMEHHOI0 00I1IEeCTBA;

ujeiiHas yOeXKIEHHOCTh, TOTOBHOCTh K CIyKEHHI0 M 3amure OTedecTsa,
OTBETCTBEHHOCTH 3a €T0 Cyb0Y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS:

OCO3HAHHE JTyXOBHBIX LIEHHOCTEN POCCUIICKOTO HAPOAA;



c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUICCKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W MPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOILLIEHHE K CBOUM POJUTEIIAM, CO3JaHUI0 CEMbH HA OCHOBE
OCO3HAHHOTO TMPHUHATHS I[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaguuusaMu HapooB Poccuu;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOILIECHHWE K MHUpPY, BKJIIOYAs ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOIICHUH;

MOHMMAHHUE YMOIMOHATBLHOTO BO3CHUCTBUSI >KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHHIO B Pa3HBIX BHAAX HMCKYCCTBA, CTPEMJICHHUE
MPOSIBIIATh KAYECTBA TBOPUYECKOM JINYHOCTH;

5) ¢uszn4yeckoro Bocnutanusi, GOpMHPOBAHHUSA KYJIbTYPbI 310POBbS U
IMOLMOHAIBHOIO 0J1ATONOTY YU :

MOHMMAaHUE U pean3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(3mopoBOE  TUTaHWE, COOJIIOJICHHE TUTMEHUYECKUX TMpaBUJI U HOPM,
cOQIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, pETyJsIpHas Qu3nyecKas
aKTUBHOCTH), OEpEKHOT0, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (DM3HUECKOMY U NICUXUYECKOMY 3/10POBBIO;

MOHMMAaHUE IIEHHOCTU TPaBUJ HWHJIUBUAYAJIBHOTO U  KOJJIEKTUBHOIO
0€30macHOT0 MOBEICHUS B CUTYaIIUIX, YTPOXKAIOIIUX 3TOPOBBIO M KU3HU JIIO/ICH;

OCO3HAHHME MOCIEACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YHOTPEOJICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYpEHUs);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPYy, OCO3HAHUE LIEHHOCTH MAacTepCTBa, TPY10JII00HE;

FOTOBHOCTh K AKTUBHOW JESATEIIBHOCTH TEXHOJOIMYECKOM M COLMAJIbHOU
HaIPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIIAHUPOBATh U CAMOCTOSATEIHHO
BBITIOJTHATH TaKyO JEATEeIbHOCTD;

MHTEpEC K pa3nyHbIM cepaMm NnpodhecCHOHANIbHON AESTENbHOCTH, YMEHHE
COBEpILIAaTh OCO3HAHHBIM BBIOOp OyAymied mnpodeccun MW peanu30BbIBATh
COOCTBEHHBIC KU3HCHHBIC TIJIAHbI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHIO W CaMOOOpa30BaHUIO Ha
MPOTSIKEHUU BCEU KU3HU;

7) 3K0JI0THYECKOr0 BOCIIUTAHUS:

HKOJIOTUYECKU II€JIeCO00pa3HOe OTHOIIEHHWE K MPHUPOJIe KaK HCTOUYHUKY
YKU3HH Ha 3eMJIe, OCHOBE €€ CYILIECTBOBAHMS;



MOBBIIIIEHUE YPOBHSI JKOJOTUYECKON KyJbTYpbl: MPUOOPETCHUE OIbITA
IJIAHUPOBAHUSI TIOCTYNIKOB U OILEHKHM WX BO3MOXHBIX TOCJHEACTBUNA ISt
OKPYXaroUIEH CPeIbL;

OCO3HAaHHME TJI00aJBHOTO XapakTepa JKOJIOTMUECKHX MpoOJeM M IMyTed HuX
peleHus;

CHOCOOHOCTh HCHOJB30BaTh MNpPHOOpETaeMble MNpPU HU3YYCHHH OWOJIOTUU
3HAHUS M YMEHUS TpU pEUIeHUH NpoOJeM, CBS3aHHBIX C palUOHAJIbLHBIM
IPUPOAOIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHS B MPUPOJIE,
HaIlpaBJICHHBIX HA COXPAaHEHUWE PABHOBECUSA B JKOCHUCTEMaX, OXpaHy BHUIOB,
IKOCHUCTEM, Orochepsl);

AKTUBHOE  HEMNPUITUE JICUCTBHM, NPUHOCAIIMX BPEI  OKPYXKAIOLIEH
MPUPOTHON Cpelie, YMEHHE MPOTHO3UPOBATh HEOJArONMPUSITHBIE AKOJOTHUUYECKHUE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEVUCTBUN U MPEIOTBpAIATh UX;

HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOrO0 MBILIUIEHUS, IKOJIOTUUECKON KYJIbTYpHI,
OTbITa NEATEeIbHOCTH AKOJIOTUYECKOM HaIpaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI MU B IMO3HABATEIIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPaKTUKE, TOTOBHOCTU K YYAaCTHIO B MPAKTUUECKOMN JIESITEIHLHOCTH SKOJIOTMYECKOM
HaIpaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU U OOIIECTBEHHON MPaKTUKH, OCHOBAHHOI'O Ha JUAJore
KYJIbTYpP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B MOJHUKYJIBTYPHOM MUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YMTATEIbCKOW KYJIbTYphl KaK CpEACTBa
B3aMMO/JICHCTBUS MEXK/TY JIFOJbMH U MIO3HAHUS MUPA;

NMOHMMaHWE chnernuduKd OHOJIOTMM KaK HayKH, OCO3HAaHHUS €€ poJikd B
GbOopMUPOBAHUM PAIMOHATIBLHOTO HAYYHOIO MBINUICHUS, CO3JaHUU II€JIO0CTHOTO
MpeacTaBiIeHusT 00 OKpYXaloleM MHpPE KaK O €AMHCTBE MPHUPOJIbI, YEeIOBEKa U
oOIecTBa, B TMO3HAHWM TPHUPOIHBIX 3aKOHOMEPHOCTEH W pEIIeHHH TpodseM
COXpaHEHUS TTPUPOITHOTO PABHOBECHS,

yOeKAEHHOCTh B 3HAYUMOCTH OWOJIOTHUU ISl COBPEMEHHOMW ITMBUIIM3AIIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3J]aHHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX  pEeImaTh PECypCHbIE  MPOOJIEMBI  pPa3BUTHS
YEJI0BEUECTBA, MOUCKA MyTeH BHIXO/AA U3 TI00aTbHBIX YKOJOTHYECKUX MPOOJIeM U
obecrieueHus: mepexoja K  YyCTOMUYMBOMY  Pa3BUTHIO,  pallMOHAILHOMY
UCIIOJIb30BAHUIO TPUPOJIHBIX PECYypcOB U (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJYyYCHHH OWOJOTUYECKHX 3HAHUN B IEISIX
MOBBIIMICHUS OOIIEH KyJbTYpPhl, €CTECTBEHHO-HAyYHOW T'pPaMOTHOCTH, Kak



COCTaBHOM 4acTu (PyHKIIMOHAJIBLHOW TPAMOTHOCTH OOydaromuxcs, GopMUpyeMoit
pU U3y4eHUH OHOJIOTUH;

ITIOHUMAHUE CYLIHOCTH METOJOB ITO3HAHMSA, UCIOJB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh IIOJy4YaeMble 3HAHWUSA JJIs aHaiau3a |
OOBSICHEHMSI SIBJICHUM OKpPYXArOIIEro MUpa M NPOUCXOASIIUX B HEM U3MEHEHUH,
yMEHHE JeNlaTh OOOCHOBAHHBIC 3aKIIOUYEHHS HAa OCHOBE HAay4HbIX (AKTOB H
MMEIOIIMXCS JAHHBIX C LEJIBIO MTOTYYEHHS JOCTOBEPHBIX BBIBOJOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUSA IS
pelieHus mpo0JieM B PeaIbHBIX )KU3HEHHBIX CUTYALIUAX;

OCO3HAaHHUE LIEHHOCTH HAYYHOHM JEATEIbHOCTH, T'OTOBHOCTH OCYILECTBIATH
IIPOEKTHYIO U UCCIEA0BATENBCKYIO AEATEIbHOCTh NHIANBUAYAIBHO U B TPYIIIIE;

FOTOBHOCTh M  CHOCOOHOCTH K  HENpPEpPhIBHOMY  OOpa30BaHUI0 U
caM000pa30BaHUIO, K AKTUBHOMY IOJYYEHUIO HOBBIX 3HAHMWA MO OHOJIOTUU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTAMU.

METAIIPEJMETHBIE PE3YJ/IbTATDBI

MeTtanpenMeTHbIe pe3yabTaThl OCBOCHHS y4eOHOTO mpeameTa «buomorus
BKJIFOYAIOT: 3HAYMMbIC I (OPMHPOBAHUS MHUPOBO33PEHUS OO0yYArOIIMXCS
MEXIUCITUTUTMHAPHBIE (MEXIPEIMETHbIC) 00IIeHayYHbIC TOHSATHS, OTpakKaIOIUe
IIEJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TO3HAHUS,
WCITOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPTHS, SBJICHHE, TPOIIECC,
CHUCTEMa, Hay4YHBIN (aKT, MPUHIKII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIICOBaHWe,  HAONMIOIEeHWe, HW3MEpPeHHE, OKCICPUMEHT ©  JAPYTHX),
yHUBEpCalIbHbIC Yy4ueOHBbIC JeWcTBUS (TO3HABATENbHbIE, KOMMYHUKATUBHbBIC,

pErYJIATUBHEBIE), o0ecreunBaoIIme dbopmupoBanue byHKIMOHATBHON
IPAMOTHOCTH W  COIMAJIbHOM KOMIIETEHIIMM OOYy4YaroluXxcsi, CIOCOOHOCTb
00yJaroIIXcsl HCITOJTH30BATh OCBOCHHBIC MEXIUCITUTUTMHAPHBIC,

MHUPOBO33pEHUYECKME 3HAHWS W  yHUBEpPCAJbHbICE y4EeOHbIE JEUCTBUS B
MO3HABATEILHON U COLMAIBHON MPAKTHKE.

MertanpenMeTHbIe PE3yJIbTaThl OCBOCHHSI TMPOTPAMMBI CPEIHETO OOIIero
o0pa3oBaHus JIOJDKHBI OTPaXkKaTh:

OBaajnenne YHHBEpPCATbHBIMH yueOHBIMHU NMO3HABATEJIbHBIMU
NefCTBUSMM:

1) 6a3oBbIe JJOrHYeCKHE e CTBUS:

CaMOCTOSITeTbHO  (OpPMYyNIMpOBaTh W aKTyaJIU3UpPOBaTh  MpoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh NPU OCBOCHMHM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(amanm3a, CHHTE3a, CpAaBHEHMUSI, KJIacCUpUKaIMu, 0000IIeHNS ), PACKPBIBATH CMBICT



OMOJOrMYECKUX MOHATUM (BBIIEIATh UX XapaKTEPHbIE NMPU3HAKU, YCTAHABIIMBATH
CBSI3M C IPYTUMH MOHATUSAMH );

ONpENENATh UENU JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH UX
JNOCTHKEHHSI, COOTHOCUTD PE3YNbTATHI ACATENBHOCTH C IOCTABICHHBIMU LIEISIMU;

UCIIOJIb30BaTh OMOJIOTMUYECKHUE OHATUS JUIl 00bACHEHUS (PAKTOB U SIBICHUN
YKABOW MPUPOJIBI;

CTPOUTH JIOTMYECKHE PACCYKIEHUs (MHIYKTUBHbBIC, JEAyKTUBHBIE, IIO
aHaJIOTWH), BBIABIATh 3aKOHOMEPHOCTH M INPOTHBOPEUHS B PACCMATPUBAEMBIX
SBJICHUSX, (DOPMYIMPOBATh BHIBOBI U 3aKIHOUCHMS;

IIPUMEHSATH CXEMHO-MO/ICJIbHBIE cpexcrtea  JUIA IIPEICTABIICHHUS
CYILIECTBEHHBIX CBSI3€M M OTHOLIEHUH B M3Y4YaeMbIX OMOJOTMYECKUX OOBEKTaX, a
TAaKK€  NPOTUBOPEUMU  Pa3HOrO  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
MH(POPMALIMOHHBIX UCTOUYHUKAX;

pa3pabarbiBaTh IUIAaH pELIEHHs] NMPOOJEeMbl C YYETOM aHalM3a MMEIOIIUXCS
MaTepHaIbHBIX U HEMATEpUAJIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B I€SITEIIbHOCTD, OLICHUBATh COOTBETCTBHUE PE3YyJIHTATOB
LEJSIM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIbHOCTH;

KOOPAMHUPOBaTh M  BBIIOJHATH pabOTy B  YCJIOBHUAX  PEaJbHOTO,
BUPTYaJIbHOIO U KOMOMHUPOBAHHOT'O B3aUMOJECHCTBYS;

pa3BUBaTh KPEATUBHOE MBIILIEHUE TPU PEIICHUH )KM3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCJIE0BATEIbCKHE ICHCTBUS:

BJIa/I€Th HaBbIKaMU y4e€OHO-UCCIIEI0BATENbCKON U MMPOSKTHON JESTEIbHOCTH,
HAaBBIKAMHM  paspelnieHusi MpoOsieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METOJ0B PEUICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
Pa3TUYHBIX METOJIOB IO3HAHUS;

UCIIOJIb30BaTh Pa3JIMYHbIE BUJbI JACSATEIBHOCTH IO TMOJYYEHUIO HOBOTO
3HaHUS, €ro HWHTEepIpEeTalUH, MPeoOpPa3OBaHUI0O M TMPUMEHEHUI0 B Y4EOHBIX
CUTYaIUsX, B TOM YHUCIIC IPU CO3JaHUH YU€OHBIX M COIMAIbHBIX TPOEKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBILIJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MOHSATUSAMU U METOAAMMU;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHBbIE 3aJayd B 00pa30oBaTEIbHOU
NEATEIbHOCTH U dKU3HEHHBIX CUTYaLHSX;

BBISIBJISAITh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJM3UpOBATh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ peIlIeHUs, HaXOAUTh APTYMEHTHI IJIsl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHMM, 3a/1aBaTh apaMeTPbl U KPUTEPUU PEILICHHUS,

aHAIM3UPOBaTh IIOJYYEHHBIE B XOJE PpELICHHsS 3aJayd pPe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

J1aBaTh OLIEHKY HOBBIM CUTYalLlUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;



OCYIIECTBIISITh IEJICHANIPABICHHBIN MOUCK TMEpPEeHOCa CPEACTB U CIOCOOOB
JEHCTBUS B MPOPECCHOHANBHYIO CPELLY;

YMETh NEPEHOCHUTHh 3HAHUS B IO3HABATEIbHYIO M NPAKTHYECKYHO 00JIACTH
KU3HEAEATEIbHOCTH;

YMETbh MHTETPUPOBATH 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE WJEH, NPEIJIaraTb OPUTHHAIBHBIE MOJIXOJbl U pPELICHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, IOMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ unpopmMaunmeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHHUKAX MH(OpMALMU (TEKCTE y4eOHOTO
nocoOusi, HAy4YHO-IIOMYJISIPHOM suTeparype, OHOJOTHYECKUX CJIOBapsiX W
CIPAaBOYHMKAX, KOMIBIOTEPHBIX Oa3zax NaHHbIX, B WHTepHETE), aHaIU3UpOBATH
MH(OPMAIUIO PA3IMYHBIX BUJOB U (POPM MPEACTABICHUS, KDUTUUECKU OLIEHUBATh
€€ JT0OCTOBEPHOCTh U HEITPOTUBOPEUYUBOCTb;

(GopMyJIMpOBaTh 3aNpOChl U MPUMEHATh Pa3JIMYHbIE METOAbl MPU TOUCKE U
otbope Ouosorndeckoi mHMOpMaIMKM, HEOOXOAUMOM JIJIsi BBIOJHEHUSI YUEOHBIX
3a/1ay;

npUOOpeTaTh OMBIT HMCHOJB30BAHUS HH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI, COBEPILIEHCTBOBATh KYJIbTYpYy aKTHUBHOI'O MCIOJIb30BAaHUS PA3IMUHbIX
IIOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMAIbHYIO  (OpMYy  MpPEACTABICHHUS
ononornyeckor uHpopmalu (cxeMbl, rpaduku, TUarpaMmbl, TaOJIUILIbI, PUCYHKH
H Ipyroe);

UCIIONIb30BaTh HAy4yHBIM #A3BIK B KayecTBe CpeAcTBa MNpu padoTe ¢
Ouonornyeckor HHPOpPMALUEH: TPUMEHATh XUMHUYECKHE, (U3UYECKUe W
MaTeMaTUYeCKUe 3HaKU W CUMBOJBI, (HOpMyJibl, abOpeBUaTypy, HOMEHKIATYDY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATH  3HAKOBO-CUMBOJIMYECKHE  CPEJCTBA
HarJIsAHOCTH;

BJaJeTh  HABbIKAMU  pAclO3HaBaHWA U 3allUThl  HH(pOpMaLMH,
MH(OPMAIMOHHOW 6€30MaCHOCTH JINYHOCTH.

OByaieHUe YHMBEPCAJIbHBIMM KOMMYHUKATHBHBIMHM e CTBUSIMU:

1) o6menmue:

OCYILECTBISATh KOMMYHHUKAIIUU BO BCeX cepax *KU3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOTe WJIM JUCKYCCHM IO CYIIECTBY OOCYyKIaemMoi Tembl (yMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CY>KJIEHUSI OTHOCHUTEJIbHO BBINOJHEHHUS TMpeJiaraeMoin
3aJ]a4uM, YYUTBIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3ULMHN JPYTUX YYaCTHUKOB
JIMajora Wik JUCKYCCUN);

pacro3HaBaTh HEBepOalbHbIE CpEJCTBA OOIICHMS, MOHUMATh 3HAYCHUE
COLIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS KOH(MDIMKTHBIX CHUTYalWH,
YMETb CMAT4aTh KOH(IUKTHI U BECTU MIEPETOBOPHI;



BJIQJIETh PA3IUYHBIMH CHOCOOaMM OOIEHUS U B3aUMOJICHCTBUS, MOHUMATDH
HaAMEPEHUs IPYTUX JIIOJIEH, MPOSBIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOppPEeKTHOMH hopme popMyarpoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHUS C HCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) cOBMeCTHAas 1eSITeJIbHOCTh:

MOHMMAaTh U HCIOJB30BAaTh MPEUMYIIECTBA KOMAaHAHOW M MHIUBUIYaIbHOU
paboThI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYIIOBBIX (HOPM B3aMMOJICHCTBUS MPHU PEIlIEHUH Y4eOHOH 3a1auH;

BbIOMpaTh TEMATUKYy W METOJIbl COBMECTHBIX JEHCTBHM € y4éToM OOHIMX
MHTEPECOB M BO3MOKHOCTEH KaKJIOTO YJieHa KOJUICKTHBA,

OPUHUMATh II€Td  COBMECTHOM  JEATENbHOCTH, OPTraHW30BBIBATH U
KOOPAMHUPOBATh JEHUCTBUSA MO €€ JOCTHIKEHMIO: COCTaBJATh IUIAH JEWCTBUH,
pacnpenensaTb poid C y4€TOM MHEHUH Y4YaCTHUKOB, OOCYXJaTh pe3yJbTaThl
COBMECTHOM padoThI;

OLICHMBAaTh Ka4yeCTBO CBOETO BKJIAJa W KaXJOrO ydYacTHHMKAa KOMAaHIbI B
o0 pe3yJIbTatT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE TIPOEKTHI, OIICHMBATh WJEHW C TIO3UIUA HOBH3HBI,
OpPUTHHAIBHOCTHU, TPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIISITh TMO3UTHUBHOE CTPATETUYECKOE TOBEACHUE B Pa3IMYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKEHHE, OBITh MHUIIHATHBHBIM.

OByaieHHe YHUBEPCAJIbLHBIMH PEryJISSTUBHBIMHU AeHCTBUSMM:

1) camoopraHu3anusi:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS JUIS BBIABJICHHS TPOOJIEM U HX
pEIICHUS B )KM3HEHHBIX U YICOHBIX CUTYyaITUsX;

BBIOMpaTh HAa OCHOBE OHOJIOTWYECKUX 3HAHUI IIEJIEBBIE W CMBICIOBBIC
YCTAaHOBKHM B CBOMX JEWUCTBUAX U IMOCTYIKAX [0 OTHOIICHUIO K >KUBOHM MPHUPOJE,
CBOEMY 3/I0POBBIO U 3J0POBBIO OKPYKAIOIIUX;

CaMOCTOSITENTFHO OCYIIECTBIISATH MO3HABATEIBHYIO ICSITEIbHOCTD, BBISABIATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBATh COOCTBEHHBIC 3aJlaud B 00pa3oBaTeIbHON
NESTEIIbHOCTH U YKU3HEHHBIX CUTYAIIHIX;

CaMOCTOSITENIbHO ~ COCTAaBJATh IUIAH pELIEHUS MNpodsieMbl C  Y4ETOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEATIOYTCHUH;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacuMpsITh paMKH y4eOHOT0 MpeaMeTa Ha OCHOBE JIMYHBIX MPEIITOYTCHHUI;

JieNaTh OCO3HAHHBIN BBHIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pelleHue;

OLIEHUBATh MPUOOPETEHHBIN OTIBIT;



croco0CTBOBaTh (POPMHUPOBAHUIO M TPOSBICHUIO IIUPOKOH SPYIUINH B
pa3HbIX 00JIaCTAX 3HAHWW, MOCTOSHHO IIOBBIIIATH CBOM OOpa3oBaTEIbHBIN U
KYJIbTYPHBII YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESATEIIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISM;

BJa/JeTh HABbIKAMH  MO3HABaTENIbHOM  pedriekcuu Kak  OCO3HAaHUSA
COBEPIIAEMBIX JEHCTBUM M MBICIUTEIBHBIX IPOLECCOB, HMX pPE3yJbTaTOB H
OCHOBAHUI, UCNOJIb30BaTh NPUEMBI peQuIeKCUM NJIsl OLIEHKU CUTyalluu, BbIOOpA
BEPHOT'O PEILECHUS;

YMETh OLEHUBATh PUCKM U CBOEBPEMEHHO IPUHUMATh PELIEHUS IO HUX
CHU)KEHMUIO;

IPUHUMATh MOTHBBI W apryMEHTBHl APYrMX IIPU AHAIN3E pE3yJIbTaTOB
NEATEIbHOCTH;

3) npuHsATHE Ceds M IPYTrUX:

PUHUMATh ce0sl, IOHUMasi CBOM HEJJOCTATKU U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI W apryMEHThl APYrMX I[pPU AaHAJIU3€ pe3yJbTaTOB
NEATEIbHOCTH;

npU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIHUOKU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YeJOBEKA.

HPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3ynbTarhl OcBOeHHMs mporpammbel COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue 1y yueOHoro npeamera «buonorus»
Hay4yHbI€ 3HAHUSA, YMEHUS U CHOCOObI NEHCTBUN MO OCBOCHHUIO, HHTEPIIPETALIUN U
npeoOpa3oBaHNI0 3HAHUH, BUABI JEATEIBHOCTH MO MOJYYSHHIO HOBOTO 3HAHUS U
NPUMEHEHHUIO 3HAHUHM B Pa3IMYHBIX y4EOHBIX CUTYaIlUAX, a TaKKE€ B PEATbHBIX
KU3HEHHBIX CUTYallUsAX, CBSA3aHHBIX C Ouosorueid. B mporpamme mnpenmerHbie
pe3yJbTaThl MPEICTaBICHBI M0 TOJaM 00yUYeHHs.

[TpenMeTHbIe pe3yabTaThl OCBOEHUsS ydeOHOro npeamera «buomorus» ¢ 10
Kjlacce TOJDKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIA OMOJIOTHH B CUCTEME HAyYHOTO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-
HAYyYHOW KapTUHBI MUpPAa M HAYYHOTO MHMPOBO33PEHHS, O BKJIAJIE POCCUHUCKUX U
3apyOeXHbIX YYEHBIX-OMOJOTOB B  pa3BUTHE OWOJOTHH, (PYHKIIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa JUIsl pELICHUs KU3HEHHBIX 3a/1a4;

YMEHHUE paCKpbIBAaTh CoOJepkKaHUE OUOJIOTMYECKUX TEPMUHOB WU TOHSATHUM:
KU3Hb, KJIETKa, OpraHu3M, MeTaboau3M (0OMEH BEIIECTB M TMpPEBpaIICHHE
SHEpPruM), TOMEOcTa3 (CaMOpEeryJsilus), ypOBHEBas OpPraHU3alus KUBBIX CHCTEM,



CaMOBOCIPOU3BEICHHE (PENPOIYKIMS), HACIEICTBEHHOCTh, U3MEHYUBOCTbD, POCT H
pa3BUTHE;

yMEHHE H3JIaraTh OWOJIOTMYECKWE TEOpUH (KJIETOYHAasA, XpOMOCOMHas,
MyTal[MOHHAs, IEHTpaJibHasg JOrMa MOJICKYJIIpHON Ouosoruu), 3akoHbl (I
Mennens, T. Moprana, H. 1. BaBunoBa) u yuenus (o 1ieHTpax MHOT0O0Opasus u
MPOUCXOXKJCHUS KyJIbTypHbIX pacTenuit H. M. BaBunoBa), onpeaensiTe TpaHUIlbI
WX IPUMEHUMOCTH K KMBBIM CUCTEMaM;

yMEHHUE BJIAJIETh METOJIaMU HAYYHOTO MMO3HAHMS B OMOJIOTUU: HAOJ0/IeHUE U
OMMCAHUE MKUBBIX CUCTEM, ITPOIIECCOB W SIBICHMI, OPraHU3alMs U MPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEX]y MCCIEIyEMbIMH BEJIMYMHAMU, OOBSICHEHHE IMOJTYUYEHHBIX
pE3yNbTaTOB, UCHOJIb30BAHHBIX HAYYHBIX MOHSITHH, TEOPHd M 3aKOHOB, YMEHHE
JIeJIaTh BBIBOJIbI HA OCHOBAHUH MOJYYECHHBIX PE3YIbTATOB;

YMEHHE BBIJEIATh CYIIECTBEHHBIE MPU3HAKU BHPYCOB, KJIETOK IMPOKAPHUOT U
AYKapHoOT, OJHOKIETOYHBIX W MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU
IIPOLIECCOB: OOMEHA BEILIECTB M NMPEBpPALICHUS SHEPTUU B KIETKE, (DOTOCHHTE3A,
IJIACTUYECKOr0 W SHEPreTHYecKoro oOMEHa, XEMOCHMHTEe3a, MHTO3a, MeHo3a,
OIUIOJOTBOPEHUS, PAa3MHOXKEHHUS, WHIAUBHUIYAJbHOIO PpPa3BUTUS OpraHu3Ma
(oHTOTEHE3);

yMEHUE MPUMEHATH MOJYYEHHbIE 3HAHUS IS OOBSCHEHUS OMOJIOTHYECKUX
IIPOILIECCOB W SIBJICHUM, IJISI NPUHATHS NMPAKTUYECKUX PELIEHUN B MOBCEIHEBHOMU
XKU3HU C LeNplo obOecriedyeHus: 0e30MacHOCTU CBOETO 3J0POBbsI U 3/I0POBbS
OKPY>KaIOIIUX JIF0/IeH, COOI0IEHUS] HOPM IPaMOTHOIO TOBEJICHUS B OKpY Katolen
OPUPOJIHON cpene, NMOHUMAHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHIKEHUMN
COBPEMEHHOMU OHMoIOrNu u OMOTEXHOJIOTHUI TUIS pPalMOHATILHOTO
MIPUPOIOTIOIB30BAHUS;

YMEHHE pellaTh »BJEMEHTapHble TE€HETUYECKUE 3alaud Ha MOHO- U
TUTUOPUIIHOE CKpeIllMBaHUE, CLEIJICHHOE HacJelI0BaHUE, COCTaBIISATh CXEMBI
MOHOTMOPHUIHOTO CKpEIIMBaHUS JUIsl MpeIcKa3aHusl HaclelOBaHUs MPU3HAKOB Y
OpTaHNU3MOB;

YMEHHUE BBINOJIHATh JTA0OPATOPHbIE M TpPaKTUYECKUe padoThl, COOMIOATH
npaBuia npu paboTe ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYI0BAHHUEM;

yMEHUE KPHUTHYECKH OIICHWBATh W HWHTEPIPETHPOBATH HHGOPMAIIHIO
OMOJIOTMYECKOTO  COJEP)KAaHMSI, BKIIOYAIONIYIO TICEBJIOHAYYHbIE 3HAHMUS U3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MACCOBOM MH(pOpPMALIUU, HAYYHO-TIOMYJIIPHBIE
MaTepuasbl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIENOBaHUI B OHOJIOTHUH,
MeAUIIMHE, OMOTEXHOJIOTHH;



yMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIICHHS,
00001mass 6MoJIOTHYECKYI0 HH(POPMAIMIO W3 HECKOJIBKUX HCTOYHHUKOB, TPAMOTHO
WCITOJI30BaTh MOHATUIHBIN anmapaT OMOJOTUH.

[IpeameTHble pe3ynbTaThl OCBOCHMS ydeOHOro mnpeamera «buosnorus» ¢ 11
K1acce NOJKHBI OTPAKATh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyUHOTO
3HAHMSI €CTECTBEHHBIX HAyK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa M HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHBIX YYEHBIX-OMOJIOTOB B pPa3BUTHE OWOJOTUH, (PYHKIHUOHATHHOU
IPAMOTHOCTH Y€JIOBEKA ISl PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHUE paCKpbIBATh COJEpkKaHUE OUOJOIMYECKUX TEPMUHOB WU TOHSITHUM:
BU/JI, TOMYJISALMS, TeHODOH, IBOIIOLHUS, ABMKYIIUE CUIIBI ((hakTOpbhl) SBOJIOIMH,
IPUCIIOCOOIEHHOCTh OPTaHMU3MOB, BHJI000PAa30BaHUE, SKOJIOTMUYECKHE (PaKTOpHI,
DKOCHUCTEMA, MPOAYUEHThI, KOHCYMEHTBI, pEIyLUEHTbl, UENU [UTAHUS,
AKOJIOTHYECKas MUpaMuaa, OuoreoreHos, onocdepa;

yMEHUE H3jaratb OWOJOTMYECKHUE TEeOopuu (IBONIOLMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DSBOJIOLMHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogasimeBoro cxonactBa K. M. bopa, uepenoBaHusi riaBHBIX HaIlpaBiICHUN H
nyteii sBomoruu A. H. CeseprioBa, yuenus o 6uochepe B. M. Bepranckoro),
OMPENIENIATh TPAHULIBI UX TPUMEHUMOCTH K KUBBIM CUCTEMaM;

yYMEHHUE BJIAJIETh METOJIAMUA HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOICHUE U
OMMCAHUE MKUBBIX CUCTEM, IPOIIECCOB U SIBJICHMI, OpPraHU3alMsl U MNPOBEICHUE
OMOJOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEX]y HCCIEIyEeMbIMH BEJIMYMHAMU, OOBSICHEHHE TMOJYYECHHBIX
pE3yNbTaTOB, MCIHOJIb30BAHHBIX HAYYHBIX MOHSITHH, TEOPUA W 3aKOHOB, YMEHHE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIyYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIJICISATH CYIIECTBEHHBIC TPU3HAKU CTPOCHUS OMOJOTUYECKHUX
OOBEKTOB: BHUJOB, TMOMYJALUWUNA, MPOAYLEHTOB, KOHCYMEHTOB, PpEIYyLIEHTOB,
OMOreolleHO30B U HKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEACTBEHHOM
W3MEHYUBOCTH, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJEHHOCTH
OpraHU3MOB, JIEUCTBHS SKOJOTMYECKUX (PAKTOPOB Ha OpPraHU3MBI, IEpeHoca
BEIIECTB U IIOTOKAa HSHEPIMM B HKOCHUCTEMAaX, AHTPOIOIE€HHBIX HM3MEHEHUU B
HKOCHCTEMAax CBOEM MECTHOCTH, KpPyrOBOpPOTa BEIECTB U OHOr€OXMMHYECKHX
LIMKIIOB B Ouocdepe;

yMEHHUE MPUMEHATH MOJYUYEHHbIE 3HAHUS IJIsI OOBSCHEHUS OMOJIOTHYECKUX
IIPOLIECCOB U SIBJICHUM, U1 NPUHATHS NMPAKTUYECKUX PELICHUH B IOBCEIHEBHOMU
KU3HU C IeNplo obOecrieyeHus: 0e30MacHOCTH CBOETO 3J0POBbsI U 3JI0POBbSA
OKPY>KaIOIIUX JIIO/IeH, COOIOIEHUS] HOPM IPAMOTHOTO TMOBEEHUS B OKPY KaloIIeH



IPUPOTHON cpene, TMOHUMAHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHXKEHUMN
COBPEMEHHOM OMOJIOTHH JIJISl PalliOHATLHOTO MPUPOIOIOIb30BAHNUS;

YMEHHE PEelaTh dJEMEHTapHbIe OMOJIOTUYECKUE 3a/1ayl, COCTABISATh CXEMBI
NepeHoca BEIIECTB U YHEPTUU B IKOCUCTEMaX (LIEIH MUTaHUSA);

YMEHHUE BBINOJHATH Ja0OpaTOpHBIE M MpPAaKTUYeCKHe paboThl, COOII0AATH
npaBuiia npu padoTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYA0BAHUEM;

yMEHHE KPUTHUYECKH OIECHUBAaTh U HWHTEPIPETHPOBATH HH(POPMAIIHIO
OMOJIOTUYECKOTO  COJIepKAHUS, BKIIOYAIONIYIO TIICEBJIOHAyYHbIE 3HAHUSA U3
pa3IMYHBIX UCTOYHHUKOB (CpeicTBa MacCOBOW MH(POPMALIMHU, HAYYHO-TIOMYJISIPHBIE
MaTepuaibl),  paccMaTpuBaTb  TIJ0OAlIbHBIE  SKOJIOTMUYECKHE  MPOOJIEeMbl
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOLICHUIO K HUM COOCTBEHHYIO MO3HUIIHUIO;

YMEHHE CO3[aBaTh COOCTBEHHBIE IMHCHMEHHBIE M YCTHBIE COOOIIEHHUS,
000011asi OMOJIOTHYECKYI0 MH(QOPMALMIO U3 HECKOJIbKUX HCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh NOHATUNHBIN anmnapat OHMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uuppoBbIe
Ne ni/mm P Konrpoabnsie IIpakTHyeckue (upp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
bubmuoreka [{OK
1 b 2 .
HONOTHA Kak fayka 05 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
2 XK 1
HBBIC CHCTEMBL H X Oprafiisatii https://m.edsoo.ru/7f41c292
. bubnnorexa [{OK
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
4 HKHSHETESTEIEHOCTE IUIETKH 0 https://m.edsoo.ru/7f41c292
5 PasMHOXEHUE U MTHAMBUAYAIBHOE PA3BUTHE 5 1 bubmmnoreka HOK
OpraHu3MOB https://m.edso0.ru/7f41c292
6 HacnenctBeHHOCTh M1 K3BMEHYMBOCTD 3 15 bubnuoreka [{OK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnmnorexa [JOK
OMOTEXHOJIOTHH https://m.eds00.ru/7f41c292
bu6mmoteka IIOK
8 P 1
FIEPBHOC BpEMA https://m.edso00.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 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

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne /i P Konrpoabnsie IIpakTuueckue (ipp )
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
bub6nmoreka [IOK
L IBOIONKONHAS BHOTOrHA o L https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHWE U Pa3BUTHUE KU3HU HA 9 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 5 1
Opranu3MBl H OKpyHRaIOLas cpea https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
4
Coo01ecTBa v SKOJIOTUUECKUE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
bubmuoreka [{OK
P 2
> CICPRIOC BpEMA https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 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 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bceero u3yyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
bubmuorexa [JOK
1 buonorus B cucreme Hayk 1 luetBepTb  https://m.edsoo.ru/863e6122
https://m.eds00.ru/863e632a
MeTo bl TO3HAHUSI )KUBOW ITPUPO/IBI.
[IpakTuueckas padora Ne 1
2 «Hcrioap30BaHue pa3InIHBIX 1 0.5 1 yeTBepTb bubnmorexa [IOK
P ' P https://m.eds00.ru/863e6122
METO/IOB MPHU U3yUEHUHU
OMOJIOTHUECKUX 00OBEKTOBY
buosnornueckue cucremsl, MpoOLECCH bubnuoteka [JOK
3 1 1 yeTBepTb
U UX U3y4YECHHE https://m.eds00.ru/863e6564
XuMHYECKU cocTaB KieTku. Boja u bu6mmoreka [IOK
4 1 1 yeTBepTb
MHHEpaJIbHBIE COIU https://m.eds00.ru/863e674e
bu6mmoreka [IOK
5 benku. CoctaB u ctpoeHue 6einKo 1 1 yeTBepTb
i TaB 1 CTPOCHHE DEIKOB P https://m.eds00.ru/863e6b72
®depMeHThl — OHOJIOTHYECKHE
KatanuzaTopsl. JlaboparopHas
abora Ne 1 «3yuenune
6 paodor « Uyq HU 1 05 1 yetsepTs bubnnoreka [JOK
KaTaJuTUYECKON aKTUBHOCTHU https://m.edso0.ru/863e6hb72
(hepMeHTOB (Ha MpUMepe aMUIIa3bl
WJTU KaTajasbl)»
bu6 OK
7 Vraesonsl. JIunuael 1 1 yeTBepTb ubmaoTeKa 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 HyxnennoBsie kucinorer. AT® 1 yeTBEpPTHL
y P https://m.eds00.ru/863e6d5c
Hcropus u MeTo1bl U3y4EeHHS bubnmoreka [JOK
9 2 yeTBepTb
kietku. Knerounas Teopust https://m.edso00.ru/863e6e88
Knerka kak 1emocTHas skuBast
10 2 yeTBepTb
cucrema
CtpoeHne 3yKapuOTHYECKON KIIETKH.
Jlaboparopnas pabota Ne 2
«M3yueHue cTpoeHus KJIETOK bubnuoreka [IOK
11 pacTeHui, )KUBOTHBIX, TPHOOB U 0.5 2 4etBepTb | https://m.eds00.ru/863e6ff0
OakTepHii Mo MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716c
TOTOBBIX MHKpOIIpErapaTax u ux
OTIICaHUEY
bu6mmoreka [IOK
12 OOMeH BelIeCTB UK METa00IU3M 2 yeTBepTb
- P https://m.eds00.ru/863e766¢
bu6mmoreka [IOK
13 ®doTocuHTE3. XEMOCUHTE3 2 yeTBeEpTb
P https://m.eds00.ru/863e7c98
bu6mmoreka [IOK
14 DHepreTUYeCKuii 00OMeH 2 yeTBepTb
p P https://m.edsoo.ru/863e7aae
JKu3HeHHbIN UK KICTKU. [{emeHue
KJeTku. Muros. JlabopaTopHas BuG 110K
nonMMoTeKa
15 abora Ne 3 «HaOmronenne MmuTo3a B 0.5 2 yeTBeEpPTHL
p a P https://m.edsoo.ru/863e7dc4
KJIETKaX KOHUMKA KOpeIlka JIyKa Ha
TOTOBBIX MUKPOTIpErapaTax»
buocunTes Oenka. Peakimst bu6mmorexa [IOK
16 2 yeTBepTb
MaTpUYHOI'0 CUHTE3a https://m.edso00.ru/863e796e
bu6mmoreka [IOK
17 Tpancusanus — OMoCHHTE3 Oelika 3 yeTBEpPTbL
P H P https://m.edso0.ru/863e796e
18 Hexknerounsie (opMbl KU3HH — 3uyetsepte = bubmmoreka [HJOK



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

BHUPYCBI

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

bu6mmoreka [IOK

19 ®opMbl pa3MHOXKEHHSI OPTaHU3MOB 3yerBepTb | https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
bu6mmoreka [IOK

20 Metio3 3 yeTBEPTL

" P https://m.edsoo.ru/863e7f4a

OO6pa3oBaHue U Pa3BUTHE MTOJOBBIX
KJ1eToK. OII010TBOPEHHE.
JIab 6ota Ne 4

91 abopaTtopHas padota Ne 05 3 yersepTs bubnmnoreka [JOK
«HM3ydyeHne cTpoeHus MOJIOBBIX https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOTIpEriapaTax»

99 NunuBunyansHOE pa3BuTHE 3 uersepTb bu6mmoreka [IOK
OpraHu3MoOB https://m.eds00.ru/863e8436
I'enetnka — Hayka o bubnnorexa [HOK

23 3 yeTBepTb
HaCJIEJICTBEHHOCTH U U3MEHUYHBOCTHU https://m.edsoo.ru/863e86f2
3aKOHOMEPHOCTU HACTIEI0OBaHUS

24 MIPU3HAKOB. MOHOTHOPHUIHOE 3 yeTBeEpPTHL Brbmmozexa [IOK

P ] p https://m.eds00.ru/863e8878
CKpeIllMBaHUe
WTHOPHUAHOE CKpelnBaHue. 3aKOH
25 ﬁei&aBHl:():Hf/[OFO Hainne1 OBaHUS 3 yeTBepTbL Bubmorexa ITOK
g P https://m.edso0.ru/863e89a4
MIPU3HAKOB
CuermnjieHHOE HaclieJOBaHUE
npusHakoB. JJabopatopHas paGota Ne
26 5 «3yuenue pe3ynpbTaToB 05 3 yersepTs bubnmoreka [JOK
MOHOTHOPHUIHOTO W TUTHOPUTHOTO https://m.edso00.ru/863e8c60
CKpelnIuBaHus y Apo30(uiibl Ha
TOTOBBIX MUKPOTIpEapaTax»
27 I'enetnka nmona. Hacienosanue 4 vetBepTb = bubmmoreka [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

IMPHU3HAKOB, CUCIVICHHBIX C ITOJIOM

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

3menunBocts. HenacnencrseHHas
M3MEHUYUBOCTh. JlabopaTopHas

6. 1
08 pabota Ne 6 3yqu:HHe 1 05 4 versept bubnnoreka HOK
MOIU(PHUKAITMOHHON H3MEHUNBOCTH, https://m.edsoo.ru/863e8efe
MMOCTPOCHUE BAPUALIMOHHOTO psifia U
BapHallMOHHOW KPUBON»
HacnencrBenHass "3MEHYMBOCTb.
0 7. «A
29 Ha60paE0pHaﬂ pabora Ne 7. «AHamu3 1 05 4 versept bubnnoreka [JOK
MYTaIil y 1po30(HIbI HAa TOTOBBIX https://m.edsoo.ru/863e8efe
MUKpOTIperiapaTax»
bubmuorexa [JOK
30 r 1 4 yetBe
CHETHIA HEIoBeKa HeTeepTe https://m.edso00.ru/863e8d78
PesepBubIil ypok. O60011€HIE TIO
31 teme «HacnencTBeHHOCTh | 1 4 yeTBepTb
W3MEHUYUBOCTH OPTaHU3MOBY
bu6mmoreka [JOK
32 C 1 4 yeTBe
CHICKINIA Kak Hayka H fpouece HeTeepTe https://m.edso00.ru/863e9214
MeToapl ¥ JOCTHIKEHHS CENEKIIUN bu6mmoreka [JOK
33 . 1 4 yeTBEPTH
pacTeHUH U KUBOTHBIX https://m.eds00.ru/863e9214
34 buorexHonorus Kak orpacib 1 4 versepts bubnnorexka [JOK
MPOU3BOACTBA https://m.edso00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34 4

[TPOT'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

KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara uudgposbie
Tema ypoxka Konrpoasusie IIpakTuueckue
n/n Bceero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcsbl
1 DBOIONHS U METOJIbI €€ N3YUCHHS 1 1 yeTBepTb bubmorexa LOK
H s Y https://m.edso00.ru/863ea20e
1 .
5 CTOpHS pa3BUTHS MPEACTABICHUIN 1 Fp— bubnnoreka [JOK
00 »BOJIIOLINN https://m.eds00.ru/863e9570
bubmuorexa [JOK
3 MUKPO3BOIIOIUS 1 1 yeTBepTb
p H P https://m.edso00.ru/863e9cle
[Tomymsius Kak IeMeHTapHas
€MHHIIA BUJIA ¥ SBOJIOIUH.
4 JlaGopaTtopHnas pabota Ne | 1 0.5 1 yeTBepTb bubmorexa LIOK
pATOpHAi p B ' https://m.eds00.ru/863e99c6
«CpaBHEHUE BHJIOB T10
MOP(}OIIOTHIECKOMY KPUTEPHIOH
5 JIBuoKkytie cuisl (31eMeHTapHbIE 1 1 yersepTs bubnunorexa [JOK
(baKTOpHI) IBOJIOLIUH https://m.edsoo.ru/863e9da4
bu6mmoreka [IOK
6 EctectBenHbIi1 0TOOD 1 ero GopMbl 1 1 yeTBepTb
P $op P https://m.edso0o.ru/863e9ed0
PesynbTaThl 3BOMIONNY:
MPUCTIOCOOJICHHOCTh OPTaHU3MOB U
7 BU000pazoBanue. JlabopaTopHas 1 05 1 yersepTs bubnmnoreka [JOK
pabota Ne 2 «Onucanue https://m.edso0.ru/863e9fde
MPHUCIIOCOOICHHOCTH OpraHu3Ma U ¢
OTHOCHUTEIIEHOTO XapaKTepay
3 Hanpasnenus u mytu 1 1 yersepTs bubnnorexa [JOK

MaKpO3BOJOIHUN

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

9 HeobpaTumocTs 3BOTIONNN 2 yeTBEpPTHL
Uctopus xxu3nu Ha 3emiie U METOIbI
10 .. 2 yeTBEpPTH
e€ m3yueHus
['MnoTte3sl NPOUCXOKACHUS )KU3HU Ha bubnmoreka [JOK
11 2 yeTBepTb
3emite https://m.edso0.ru/863ea5a6
PazButue xxu3Hu Ha 3emMIie 1o 3pam U bubnmoreka [JOK
12 2 yeTBepTb
rnepuoaamM https://m.edsoo.ru/863eabbe
OCHOBHBIC 3TaIlbl YBOJIOLIMI
PACTHTEILHOTO M JKHBOTHOTO MUDA.
IIpakTuueckas padora Ne 1 bubanoreka K
13 P p 0.5 2 yeTBepTb 1o
«/3y4eHne uCKonaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8hc
PACTCHHIA U )KUBOTHBIX B
KOJIJICKITUSIX )
CoBpemeHHast cucrtema bubnuoreka [IOK
14 2 yeTBEPTHL
OPraHU4YeCcKOro Mupa https://m.edsoo.ru/863ea48e
bu6mmoreka [JOK
15 DBOJIIOIHS YeI0BEKa (aHTPOIOIeHE3 2 yeTBepTb
1 (anTp ) P https://m.edsoo.ru/863eac2c
BIDKYIIHE CHITBI ((DAKTOPBI
16 JBroKy (paxropsr) 2 yetsepTs Bu6nnoreka [IOK
aHTPOIIOreHe3a https://m.edsoo.ru/863ead44
OCHOBHBIC CTaIUN SBOJIOIUN
17 3 yeTBeEpPTHL
YyeJoBeKa
YenoBedecKne packl U IPHUPOTHBIC bubnuoreka K
18 P PHpOA 3 yeTBEPTH Gmuorexa O
aJanTaluy YeJI0BeKa https://m.edsoo.ru/863eaea?2
PesepBHblit ypok. O60011eHNE 110
19 TeMe « BO3HUKHOBEHHE U Pa3BUTHE 3 yeTBeEpTb
JKM3HHU Ha 3eMie»
20 OKOJIorus Kak HayKa 3 yeTBEpPTHL
21 Cpenbl 00uTaHUs U YKOJIOTHIECKHE 3yetBeptb | bubmmoreka [[OK



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

baxTops

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

AobuoTtndeckue (HaKTopsl.
Jlaboparopnas pabota Ne 3.
«Mopdonoruueckrue 0COOEHHOCTH

. bubnmoreka [JOK
22 pacTeHM U3 pa3HbIX MECT 0.5 3 yeTBEpPTHL
https://m.edso0o.ru/863eb10e
obutanusy. Jlaboparopnas padota Ne
4. «BnusHue cBeTa Ha pOCT U
pa3BHUTHE YEPECHKOB KOJICyCa)
bu6mmorexa [IOK
23 buotuyeckue dakTopsl 3 yeTBeEpPTbL
¢ P P https://m.eds00.ru/863eb348
DKOJIOTUYECKUE XapAKTEPUCTUKU
nomyssiiuu. [Ipaktuueckas padbora
24 Ne 2 «ITomcuéTt nI0THOCTH 0.5 3 yeTBepTb
MO JISIIUI pa3HbIX BUIOB
pacTeHui»
Coo0b1iecTBa OpraHu3MoOB — bu6mmoreka [IOK
25 3 yeTBeEpPTHL
OHOIIeHO3 https://m.edso0.ru/863eb46a
OKOJIOTHYECKHE CUCTEMBI bu6mmoreka [JOK
26 3 yeTBepTb
(9KOCHUCTEMBI) https://m.edso0o.ru/863eb46a
OCHOBHBIC TTOKa3aTEIN SKOCHCTEMEI.
27 DKOJIOTHUECKHE TUPAMUIBI 4 yeTBEpPTH Brbmmozexa [OK
. P ' https://m.edsoo.ru/863eb5fa
CaoticTBa ’kocucteM. Cykieccust
28 [IpupoHbIE 25KOCUCTEMBI 4 yeTBepThb
29 AHTpPOIIOT€HHBIE YKOCUCTEMBI 4 yeTBEpPTH
Buocdepa — rmobanpHas b K
30 ep 4 versepTs nomroreka 1O
IKOCHCTEMA 3eMJTU https://m.edso0.ru/863ebb5e
3aKOHOMEPHOCTH CYIIIECTBOBAHMS b K
31 p yq 4 versepts nonmmoreka 11O

6uochepsl

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

UYenosedecTBo B Ouochepe 3emin 1 4 yeTBeEpTH
33 CocylliecTBOBaHHE TPUPOJIBI U 1 4 versepTs bubnunoreka [HOK
4yeJ0BeYeCcTBa https://m.edsoo.ru/863ebale
PesepBHbIil ypok. O600IICHHE TEMBI
34 «Co00111eCTBa U DKOJIOTHYECKHUE 1 4 yeTBEpPTHL
CUCTEMBI»
OBIIEE KOJIMYECTBO YACOB I10 34 95

I[TPOT'PAMME



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

YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* buonorus, 10 knace/ [Taceunuk B.B., Kamenckuit A.A., Py6uios A.M. u np.;
[Ton penakuumeii [laceunnka B.B. Axiimonepuoe obiiectBo «/31aTenscTBo
«IIpocsemienne»

* buomnorwus, 11 knacc/ [laceunnk B.B., Kamenckuii A.A., Py6moB A.M. u 1p.;
ITox penakuueii [Taceunnka B.B. AkimonepHoe o0mectBo «M3aaTenbeTBo
«IIpocsemenue»

METOANYECKHUE MATEPHAJIBI 1JIAA YUUTEJIA

buonorus. 10 kimacc. Metonnueckoe nocodue/ I[lornomapesa U.H., Kopuunosa
O.A., Cumonona JI.B..- M., Bentana - I'pad.

buomnorus. 11 kmacc. Metoanueckoe nocodue/ I[lonomapera U.H., Kopamiosa
O.A., Cumonona JI.B. -M., Benrana - I'pad.

buonorus. 10 knacc. Pabouas terpans/ [lonomapesa U.H. — M.; «BeHnrtana-
I'pad».

buonorus. 11 knacc. Pabouas terpans/ [lonomapesa U.H. — M.; «BeHrtana-

I'pad».

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
HMHTEPHET

bubmoreka IIOK

https://m.edsoo.ru/7f41¢292

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



