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HOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke TporpaMmbl MO OHOJIOTHMH TEOPETHYECKYI0 OCHOBY ISt
OTpeeeHHs TIOIX00B K (POPMHUPOBAHUIO COACPKAHUS yU4eOHOTO MpeaMeTa
«buonorus» coctaBwiIM: KoHUenTyainbHble mnojoxenus @OIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH  IIeJIeil, colepKaHusi, pe3yiabTaToB OOy4YeHHs U
TpeOOBaHMIA K YPOBHIO MOATOTOBKHY BBITYCKHUKOB, TTOJIOKEHUS 00 OOIIMX LIENAX U
MPUHITUTIAX, XapPaKTePU3YIOIMUX COBPEMEHHOE COCTOSIHHE€ CHCTEMBI CPEIHETO
obmiero obOpasoBanus B Poccuiickoit ®enepanmu, a TakXKe TMOJOKEHUSI O
cnenupuke OMOIOrUM, €€ 3HAYCHUHU B MMO3HAHUU KUBOM MPUPOJILI U 00ECIICYCHUH
CYIIIECTBOBAaHMs YesioBeuecKoro obimiectBa. COrIacHO Ha3BAaHHBIM IOJIOKEHUSIM,
oTpeeeHbl OCHOBHBIC (DYHKIIMH IMTPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYypa.

[Iporpamma 1o Ouonoruu Aa€T MPEACTaBICHUE O LENAX, 00 oOuen
CTparerud OOydYeHHs, BOCHUTAHUS ¥ PAa3BUTHI OOYYAIOMUXCS CpeACTBAMU
yueObHOro mnpenMetra «buomorusi», ompenenser o0s3aTeNbHOE MNPEIMETHOE
coliepKaHUE, €ro CTPYKTypy, paclpeielieHue 1o pa3feiaM U TeMawm,
PEKOMEHIyeMYIO TOCJIEI0BATEIbHOCTh M3YUEHHUsI YUYeOHOro MaTepuana ¢ y4éToM
MEXIIPEAMETHBIX W BHYTPHIIPEIMETHBIX CBS3€H, JIOTHUKH O0Opa30BaTEIBHOTO
MpoIIecca, BO3PACTHBIX 0COOCHHOCTEHN 00yYaromuxcs.

B nporpamme 1o OWONOTMM TakKe YYHTHIBAIOTCS TpeOOBaHMS K
TUTAHUPYEMBIM JIMYHOCTHBIM, METANpPEeIMETHBIM M TPEIMETHBIM pe3yJibTaTaMm
oOyueHuss B (QOpMHpPOBAaHMH OCHOBHBIX BHJOB Y4COHO-TIO3HABATEIHLHOM
NEeATEeIbHOCTH/YUeOHbIX JIEUCTBUN OOyYalomUXCS IO OCBOCHUIO COJCPKaHUS
OMOJIOTUYECKOT0 00pa30BaHMUS.

B nporpamme no Guonioruu (10—11 xmaccel, 6a30BbIl YPOBEHB) peaqnu30BaH
OPUHIIMI TPEEMCTBEHHOCTH B M3yYEHMM OHWOJIOTHM, OJjiarojapsi 4eMy B HeEH
POCMATPUBAETCS HAMPaBICHHOCTh HA pa3BUTHE 3HAHWM, CBS3aHHBIX C
dbopMHpOBAaHNEM  €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, IIEHHOCTHBIX
OpHEHTAIUN JIMYHOCTH, SKOJOTHUUYECKOTO MBIIIICHHUS, TIPEICTaBIICHUH O 3I0POBOM
oOpasze XKM3HU U OEpPEKHBIM OTHOIIEHHEM K OKpYXKalolled MNPHUPOJHON cpene.
[TorTOMy Hapsmy ¢ M3y4eHHEM OOIIEeOMOIIOTMYECKUX TEOPU, a TAK)Ke 3HAHUU O
CTPOCHHUH KUBBIX CUCTEM Pa3HOTO PaHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX MPOIIECCOB B MPOTrpaMme Mo OMOJIOTHUH YJIeJICHO BHUMaHUE HCIOJIb30BAHUIO
MOJTyYCHHBIX 3HAHUH B MTOBCEIHEBHOMN JKM3HU VIS PEIICHUS TPUKIIAIHBIX 3a]1a4, B
TOM 4YHCJIE: TPO(UIAKTUKYA HACIICICTBEHHBIX 3a00JICBaHUI YeIOBEKAa, MEIUKO-
T€HETUYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUS IKOJIOTUYECKU
IIEJIECOO00PA3HOTO TOBENCHUS B OKPYXKAIOIIEH MPUPOTHON cpeae, aHalim3a
BJIUSIHUS XO3SMCTBEHHOW ESATENIBHOCTU YEJIOBEKAa HAa COCTOSHUE MPHUPOAHBIX U
UCKYCCTBEHHBIX IKOCUCTEM. Y CUJICHHE BHUMAHUS K MPUKIIATHON HANIPaBICHHOCTH
y4eOHoro mpeamera «brojaorus» MPOIUKTOBAHO HEOOXOIUMOCTBIO O0ECTICUCHUS



YCIIOBUM ISl PEIICHUS] OJHOM M3 aKTyallbHBIX 3aJlay MIKOJbHOTO OMOJOTHYECKOTO
oOpa3zoBaHus, KOTOpasi IMpeAnojaraetr QopMupoBaHUE y  OOydYaromMXxcs
CHOCOOHOCTH aJanTHPOBAaThCd K HW3MEHEHUSM JIMHAMHYHO PAa3BUBAIOLIErOCS
COBPEMEHHOT'O MHpA.

buonorus Ha ypoBHE cpeaHero oOmiero oOpa3oBaHUsS 3aHUMAET BaXHOE
Mecto. OHa obOecrnieunBaeT (HOPMHUPOBAHHE Y OOYUYAIOMIMXCS TMPEICTABICHUN O
HAy4YHON KapTHUHE MHpA, pacIUpsieT U 000OLaeT 3HAHUA O KUBOW Ipupoie, e
OTJINYUTEIIBHBIX MNPU3HAKAX — YPOBHEBOM OPraHU3allMM M SBOJIOLMUHU, CO3MAET
yCIOBUSL  JUIA: TO3HAHUS  3aKOHOB  JKMBOW  TPHPOABI,  (OpMHUpOBaHUS
(YHKIIMOHAJIBPHOW TPAMOTHOCTH, HABBIKOB 370pOBOro W Oe3omacHoro obpasa
KU3HH, YIKOJIOTMYECKOr0 MBIIUICHHS], IEHHOCTHOTO OTHOILIECHUS K dKUBOW MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHre OMOJIOTHSI UMEET TAKKE JIJIsl PEIICHUS] BOCITUTATEIbHBIX U
pa3BUBAIOIIMX  3a7a4  CpEeAHero  oOmero  o0pa3oBaHUs, COLUAIU3ALMU
oOyuarouxcs. Mzyyenue 6uosiornn oOecrieyuBaeT yciaoBus sl (POpMUPOBaHUS
UHTEJUICKTYalbHbIX, KOMMYHHUKAIIMOHHBIX ¥  WH(OPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJBTYphl, CIOCOOCTBYET HMHTETPAllMd OMOJOTHYECKUX 3HAHUU C
MPEICTABICHUSAMH U3 JIPYTUX YUEOHBIX MPEIMETOB, B YACTHOCTH, (PUBUKHU, XUMHUU
u reorpapuu. Ha3zBaHHbIE MOJOXKEHHS O IPEIHA3HAYEHUH YY4EOHOro IMpeameTa
«buonorus» cocTaBUIM OCHOBY JUIsl OIpEAENICHHs MOAXOJ0B K OTOOpY U
CTPYKTYPUPOBAHHMIO €r0 COJEP>KAHMsI, NPEICTABIEHHOTO B MPOrpaMMe IO
OnoJoTHUu.

OT6op coxmepkanusi ydyeOHOro npenmera «buosorus» Ha 0a30BOM YpPOBHE
OCYLIECTBIEH € TMO3MIMI KyJIbTypOCOOOPA3HOrO MOAXOAd, B COOTBETCTBUU C
KOTOPbIM OOy4Yaroniyecs: TOJKHBI OCBOWUTh 3HAHMS M yMEHHS, 3HAUMMBIEC IS
(opMupoBaHus OOIIEH KyJbTYphl, OINpENESIONIe aJeKBaTHOE IIOBEICHHE
YeJIoBeKa B OKpY’Karolleld MPUPOJHOM cpejie, BOCTpeOOBaHHBIC B TMOBCEIHEBHOM
KU3HU U MpaKTAYECKou aesteabHOCTH. Oco00oe MECTO B 3TOW CHCTEME 3HAHWM
3aHUMAIOT JIEMEHTHI COJIEPKaHUsl, KOTOPbIE CIIyKaT OCHOBOU i1 (POpMHUPOBAHUS
MPEJICTABICHU O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHHE MHpa U
IIEHHOCTHBIX ~ OPUCHTAIUSAX  JIMYHOCTH,  CIIOCOOCTBYIOIIMX  T'yMaHHU3AINH
OHMOJI0rHYecKOro o0pa3zoBaHusl.

CTpyKTypupOBaHUE COAEpKaHUd Y4yeOHOro MaTepuana B Iporpamme Io
OMOJIOTUM OCYIIECTBIEHO C YYETOM MPUOPUTETHOTO 3HAYECHHsS] 3HAHUK 00
OTJIMYUTENBHBIX OCOOCHHOCTAX JKUBOU MPUPObI, O €€ YPOBHEBON OpraHU3alUuu U
HBOJIIOLIMU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHoro npeamera «buonorusn
BBIJICJIEHBI CIIEIYIOLIUE COJEpKaTeNbHbIE JIMHUU: «buonorus kak Hayka. Metozsl
HAy4yHOro mno3HaHus», «Kierka kak Ouosiormyeckas cucteMay, «OpraHuszM Kak



Oouonoruueckas cucrema», «CucreMa U MHOrooOpasne OpraHH4eCKOro MHpay,
«IBOJIIOIMS AKUBOU MPUPOIBI», « IKOCUCTEMBI U MPUCYIIIAE UM 3aKOHOMEPHOCTH.

[enp uzyuenus yue6Horo npeamera «buonorus» Ha 6a30BOM ypoBHE —
OBJIaJiIcHHE  OOYyYalOIUMHUCS  3HAHUAMU O  CTPYKTYPHO-(QYHKIIMOHATHHOMN
OpraHu3allid >KUBBIX CHCTEM Ppa3HOTO paHra H MpUOOpETEeHUE YMEHUH
UCIIOJI30BaTh ATH 3HAHUA [JIi TPAMOTHBIX JEHCTBUUA B OTHOIIEHUH OOBEKTOB
YKUBOU MPUPOJIBI U PEIICHUS PA3TUYHBIX )KU3HEHHBIX TIPOOIIEM.

JlocTikeHue 1enu usydeHus ydeOHoro npenmera «buonorus» Ha 6a3oBoM
ypOBHE 00€cTeunBaeTCs peICHUEM CIIeAYIOIINX 3a/1a4:

OCBOEHHUE OOYYaIOIUMUCS CHUCTEMbl 3HAHUH O OHOJOTUYECKUX TEOPUSX,
YUYEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPABUIIAX, CIYXKAIIUX OCHOBOU
uist GOpMHUPOBAHUSL TIPEACTABICHUM O E€CTECTBEHHO-HAYYHON KapTHHE MHpa, O
METO/IaX HAyYHOTO MO3HAHMS, CTPOCHUH, MHOTOOOpa3uu U OCOOCHHOCTSIX >KMBBIX
CHUCTEM Pa3HOT0 YPOBHS OpraHM3allvy, BBIJAIOIMINXCS OTKPBITUSIX U COBPEMEHHBIX
HCCJICIOBaHMUIX B OMOJIOTHH,

dbopmMupoBaHUE Yy OOY4YarONIUMXCSl IMO3HABATEJIbHBIX, WHTEIJICKTYaJbHBIX U
TBOPUECKUX CIOCOOHOCTEW B MPOIIECCE aHalu3a JIaHHBIX O MyTSAX pPa3BUTHA B
OMOJIOTUM HAyYHBIX B3IJISAO0B, MJIEH W TOAXOJOB K M3YYCHHIO KUBBIX CHCTEM
Pa3HOIO YPOBHS OpPraHU3alUY;

CTaHOBJICHHE Yy oOOydyaromuxcsi oOued KyiabTypbl, (QYHKIMOHAIBHOU
rPaMOTHOCTH, PA3BUTHE YMEHUM OOBSICHATH U OLEHUBATH SIBIICHUS OKPY>KAIOIIETO
MHpa KUBOW MPUPOABI HA OCHOBAaHUU 3HAHUW U ONbITA, MOJYYEHHBIX MpPH
U3YUYEeHUH OHOJIOTHH;

dbopmupoBaHue y OOy4YarOUMXCS YMEHUH WJUIIOCTPUPOBATh 3HAYEHUE
OMOJIOTUYECKUX 3HAHUW B MPAKTUYECKOW MESITEIbHOCTH YEJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOIOTUH;

BOCIIUTaHUE YOEXKIEHHOCTH B BO3MOKHOCTH TIO3HAHUS YEJIOBEKOM >KHUBOMU
MIPUPOJIBI, HEOOXOIUMOCTH OEpEKHOTO OTHOIISHUS K HEH, COOTIOICHHUS dSTHISCKUX
HOPM TPHY IPOBEICHUN OMOJIOTHUECKUX UCCIIEOBAaHUM;

OCO3HAHUE IIEHHOCTH OWOJOTUYECKUX 3HAHWN JUIs TIOBBIIICHUS YPOBHS
AKOJIOTUYECKOHN KYJIBTYPBI, 15l POPMHUPOBAHUS HAYYHOTO MUPOBO33PEHUS,

MpUMEHEHUE MTPUOOPETEHHBIX 3HAHUN U YMEHUHN B TIOBCETHEBHOM JKU3HU JISI
OLICHKH MOCJIEACTBUIN CBOEH JESITEIBHOCTH 10 OTHOLICHUIO K OKPYXKAIOUIEN Cpele,
COOCTBEHHOMY 3/I0pOBBIO, OOOCHOBAaHHME M COOJIOJEHUE Mep MPOPUIAKTUKA
3a001eBaHUM.

B cucreme cpeanero oOmiero ob6pazoBanusi «buonorus», uzyyaemass Ha
0a30BOM YpOBHE, SIBJISETCS OOS3aTENbHBIM y4YEOHBIM TPEIMETOM, BXOISIIAM B
cocTaB mpeaMeTHoN o0nacTu «EcTecTBeHHO-HAyUHbIE IPEAMETHI.



st u3ydenus: 6MoJIoruu Ha 0a30BOM YPOBHE CPEIHETO OOIIEro 00pa3oBaHUs
oTBoAMTCS 68 yacoB: B 10 kiacce — 34 vaca (1 gac B Henenmto), B 11 kmacce — 34
yaca (1 gac B HEZem10).



COIEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJiorusi kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHH ¢ OOIECTBEHHBIMU, TEXHUYECKAMH U
JIPYTUMHU €CTECTBEHHBIMU HayKaMmu, (puiiocopueit, STUKON, SCTETUKON U TPABOM.
Ponr Owonormum B GOpMHPOBAHWM COBPEMEHHOW HAYyYHOW KapTHHBI MHpA.
Cucrema OMOJIOTHYECKUX HAYK.

MeTopl TO3HAHUSI KUBOM TTPUPOABI (HAOIIOEHUE, SKCIIEPUMEHT, ONTMCaHUE,
u3MepeHue, Kiaccuukaiusi, MOJEIUpPOBAHUE, CTAaTUCTHYECKass 00paboTka
JAHHBIX ).

JlemoHcTpanum:

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

Tabnuiel 1 cxembl: «MeTo bl TO3HAHUS KUBOW TPUPOIBD.

JlaGopaTopHblie M MpaKTH4YecKHe padoThI:

[Ipaktuueckass pabora Ne 1. «lcnonb3oBaHue pa3IMUHBIX METOJOB MpHU
U3Y4YEHUH OUOJOTHYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbl U UX OPraHU3aIHSA.

JKusbie cuctembl (OMOCUCTEMBI) KaK MpeaAMeT u3ydeHus: ouosiorun. OTianune
KUBBIX CUCTEM OT HEOPTaHHUYECKON MTPUPO/IBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpas3ne. YPOBHU OPraHU3aIMU OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBbIM, OPraHU3MEHHBIW, IOMYJISIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTreoIeHOTHYECKHit), OMoCc(epHBIH.

JlemoHcTpanum:

Tabnuiel U cxeMbl: «OCHOBHBIE MPU3HAKHU KU3HUY, « YPOBHHU OpraHU3aIuu
YKUBOU IPUPOABD).

O6opynoBanue: mojenb Mojekyisl JJHK.

Tema 3. Xumuvecknii cOCTaAB U CTPOEHHE KJIETKH.

XUMHAUYECKHM COCTaB KIIETKH. XHMHUYECKHUE BJIEMEHTBI: MaKpPO3JIEMEHTBHI,
MHUKPOAJIEMEHTHI. Boja 1 MuHEpabHbIE BEIIECTBA.

OyHKIMM BOALI M MHUHEpPAJIbHBIX BeHIECTB B KieTke. I[logmepkanue
OCMOTHYECKOTO Oananca.

benku. CoctaB u ctpoeHre OETKOB. AMHUHOKHCIOTBI — MOHOMEPHI OEIIKOB.
He3zameHnumblie u 3aMEHUMBIE aMUHOKHUCIIOThI. AMUHOKHCIIOTHBIA COCTaB. Y POBHU
CTPYKTYpbl O€IKOBOM MOJIEKYJbl (TIE€pBUYHAS, BTOPUYHAs, TpETUYHAS W
YeTBEPTUYHASI CTPYKTypa). XUMHUYECKHE CBOHCTBa OenkoB. buonornueckue
(GyHKIIMH OEIKOB.



depmeHTbl — Ouosornueckue Karamuzatopbl. CrtpoeHue ¢depMmeHTa:
aKTUBHBIA TEHTp, cyOcTpaTHas cnenuduyHocTtb. Kodepmentsl. Butamunsi.
OTnuunst epMEHTOB OT HEOPTaHUYECKUX KaTaIln3aTOPOB.

VYrneBoasl: MoHocaxapuabl (TJIIOKO3a, pubo3a U J1e30Kcupudo3a),
aucaxapuibpl  (caxaposa, JakTo3a) W Ioducaxapuiabl (Kpaxmall, TJIMKOI€EH,
1eJUTI0I103a). buonornvyeckue GyHKIIMH YIIIEBOJIOB.

Jlunuael:  Tpurauuepuabl, dochomunuael, crepouabl. [ uapoduibHO-
runpodoOHble  cBoicTBa. buonormueckne ¢ynkmuu aununoB. CpaBHeHHE
YTIIEBO/IOB, OEIKOB U JUMHUI0B KaK HCTOYHUKOB YHEPTHH.

Hyxnennoseie xucmorel: JHK wn PHK. Hykneormmner — wmoHOMEpSI
HyKJIenHOBBIX KUCHOT. Ctpoenue u pynknuu JIHK. Ctpoenne u ¢pynkuun PHK.
Buasr PHK. AT®: ctpoenne u GyHKIIUH.

[utonorus — Hayka o kietke. Kinetounast Teopusi — mpuMep B3aUMOJICHCTBUS
ujel 1 pakToB B HAYYHOM MTO3HAHUU. METO/Ibl U3YUEHUS KIIETKH.

Knerka kak menoctHas >kuBasg cucrema. OOmme NpPHU3HAKK — KIIETOK:
3aMKHyTasi HapyxHasi mMeMOpana, Monekynbl JIHK kak renernueckuii amrmapar,
CUCTEMa CHHTe3a Oerka.

Tunsl KIETOK: »yKapuoTHueckas M MpokapuoTudeckas. OcoOEHHOCTH
CTpPOEHHUs MpoKapuoThyecKkor KieTku. Kiierounas crtenka Oakrepuil. CTpoeHue
AYKapUOTUYECKON KJIETKH. (OCHOBHBIE OTJIWYUSI PACTUTEIBHOM, >XKUBOTHOW U
IrpUOHOM KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOUHAsl CTEHKA, TJIMKOKAIMKC, UX
¢ynkuuu. [Inazmarnueckas meMOpana, e€ cBoiicTBa U pyHkuuu. [{luronnazma u eé
opranouipl. OnHomemOpaHHble opraHouasl kietku: JIIC, anmmapat ['ombmxw,
mn30coMbl.  [IoyaBTOHOMHBIE OPraHOWMABI KJIETKH: MHUTOXOHJPWH, IUIACTUBL.
[TpoucxoxkneHne MHUTOXOHJpUN U miactua. Buael mmactun. HememOpanHbie
OpraHOWIbl KJIETKH: PHUOOCOMBI, KIIETOYHBIA IEHTP, IEHTPHUOIU, PECHHUUKH,
KryTHUKA. OYHKIIMU OPraHOU OB KJIETKU. BKiroueHus.

SAnpo — perynaropHblil neHTp kieTku. CTpoeHue sipa: sjuepHas 000J0uKa,
KAapHOILIa3Ma, XpOMAaTHH, SAIPBIIIKO. XPOMOCOMBI.

TpaHCcHOpT BEILIECTB B KJIETKE.

JleMoHCTpauu:

[Toptpetsl: A. Jleenryk, P. I'yk, T. IlIBann, M. nelinen, P. Bupxos, k.
Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®pankinun, K. M. bap.

Hunarpammbel:  «PacnpenerieHue XUMHUYECKHUX DJIEMEHTOB B HEXKUBOMU
npupone», «PacnpeneneHne XuMUYECKUX 3JIEMEHTOB B dKUBOW MIPUPOJIEY.

Tabmuubr u cxembl: «llepmomnueckas Tabmuia XUMHUYECKUX JIIEMEHTOBY,
«CTpoeHue MOJIeKYJIbI BOJIBI, «bruocuuTes 6enkay, «CTpoeHre MOJICKYJIbl OelKay,
«Ctpoenue pepmenta», «Hyknennossie kuciotel. JJHK», «Ctpoenne Monexybl



AT®», «CtpoeHne 3yKapHOTUYECKON KIETKH», « CTpOEHUE MKUBOTHOM KIETKU,
«CtpoeHue pacTUTENbHOU KIETKH», «CTpOCHHE NPOKAPUOTHUUECKON KIIETKHY,
«CtpoeHue sizipa KIETKI», « YTIIEBOAb, «JIunuabn.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, OOOpyJOBaHHE [Jsi MPOBEICHUS
HaOJIOJICHUM, W3MEPEHUH, JKCIEPUMEHTOB, MHUKPOMpPENnaparbl PaCTUTEIIbHBIX,
KUBOTHBIX U OAKTEpHUATbHBIX KJIETOK.

JlaGopaTopHblie M MpaKkTHYecKHe padoThI:

JlabopatopHas pabora Ne 1. «M3ydeHue KaTaIUTUYECKOW aKTUBHOCTU
(dbepMeHTOB (Ha MPUMEPE aMIITa3bl MU KaTajaasbl)y.

JlabopatopHas pabora Ne 2. «M3yueHue CTpOEHHS KIETOK pPAaCTCHH,
KUBOTHBIX M OaKTepuil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHKpoOMpenaparax U HUxX
OTIMCAHUE.

Tema 4. 7KuzHeneATeIbHOCTb KJIETKH.

OOMeH BenlecTB, WM METa00IU3M. ACCUMUIIALUSA (IIaCTHYECKUI OOMEH) U
TUCCUMWISIIUSA (PHEPTeTUYECKU OOMEH) — JIB€ CTOPOHBI E€JUHOI0 IIpoiiecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHHs BEIIECTB U HHEPTUM B IMOHUMAHUU
MeTabou3Ma.

Tunel oOMeHa BemiecTB: aBTOTpOodHBIN U rerepoTpodHsblil. Poib hepMeHTOB
B OOMEHE BEIIECTB U NMPEBPALIEHUU JHEPTUU B KIIETKE.

®ortocunte3. CBeroBas u TemHoBass (a3bl (QorocuHTe3a. Peakuuun
dboTocunTe3a. DPpdhekTUBHOCTh (OTOCHHTE3a. 3HAUCHUE (DOTOCHUHTE3A IS KU3HU
Ha 3emuie. BausitHue ycnoBuii cpensl Ha (OTOCUHTE3 U CIIOCOOBI TIOBBIIICHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTCHUM.

XeMOCHHTEe3. XEeMOCUHTE3UpYIoe OakTepuu. 3HAaUeHHEe XEeMOCHHTE3a IS
KU3HU Ha 3eMIIE.

DHepreTuueckuii oOMeH B KJETKe. PacliernieHue BelecTB, BBIJACICHUE U
AKKyMYJIUPOBaHHE DHEPTrUM B KJIETKE. OTambl HSHEPreTUYecKoro oOMeHa.
I'mukomus. bpoxenne m ero Buabl. KUCIOpPOIHOE OKHUCIEHHE, WM KIETOYHOE
JbIXaHUE. OKucnuTenbHOe dhochopunupoBanue. D¢ hHeKTUBHOCTH
AHEPreTUYECKOro 0OMeHa.

Peaknmm wmatpuyHoro cumHTe3a. ['eHermueckas wuHbopmamms u JHK.
Peanuzanus renerwdyeckod wHpOpMAMK B KIETKE. [ €HETHUECKUI KOJI W €ro
cBoiictBa. Tpanckpurus — marpuunbiii cuate3 PHK. Tpancnsmus — OuocunTes
Oenka. Otambl TpaHcnanuu. KoaupoBanwe aMuHOKHCIOT. Poms pubocom B
OnocuHTe3e OernKa.

Hekinerounsie popMbl xu3HU — BUpYChl. ctopust oTkpeiTust Bupycos (/1. U.
NBanoBckuit). OCOOCHHOCTH CTPOCHUSI M KU3HEHHOTO IIMKJIa BHUPYCOB.
bakrepnodaru. bonme3Hn pacTeHmil, >XUBOTHBIX ¥ YEIOBEKA, BBI3LIBAEMBIC
Bupycamu. Bupyc nmmynoneduiura dyenoseka (BUY) — BozOynurens CIIM/Ia.



OOparHast ~ TpaHCKpumnius, peBepraza W uHTerpaza. lIpodunakruxa
pacnpocTpaHeHUsl BUPYCHBIX 3a00JI€BaHUIA.

JlemoHcTpanum:

IToptpetsl: H. K. Kosbnios, 1. 1. UiBanoBckuii, K. A. Tumupsses.

Tabmuubl 1 cxembl: «Tumbl muTaHus», «Metabonuzm», «MHUTOXOHIPUSY,
«JHepreTuyeckuii oOMen», «Xmioporiact», «Dorocunrted», «Crpoenue THK»,
«Ctpoenue n QyHKIIMOHUpPOBaHUE reHay, «CuHTe3 Oenkay, «['eHeTHaecKuit Koy,
«Bupycoe», «bakrepuodarn», «Ctpoenue u xu3HeHHbId nukia Bupyca CIIN/da,
Oakrepuodaray, «Pemmxkarus JTHK.

Oo6opynoBanue: monenu-anrumkanuu «Y apoenne JHK u Tpanckpumnimsy,
«buocunres 6enkay, « CTpoeHHne KIETKW», Moaeib cTpykTypbl JTHK.

Tema 5. PazMHOkeHUe M MHANBHAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KiieTouHbIii 1UKII, WU SKU3HEHHBIM MUK KiIeTku. MHTepdaza u MUTO3.
[Ipoueccsl, mpoTekaromue B uHTepdaze. Permkanus — peakuuss MaTpUYHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIA Ha0Op — KapUOTHII.
JIMTITON qHBIN U TrarmIougHBbIN XPOMOCOMHBIE Ha0OPHI. XpomaTuisl.
[uTtonorndyeckne OCHOBbI PA3MHOXKEHUS MW HUHAWUBUAYAIbHOTO  Pa3BUTUS
OPTraHU3MOB.

Henenne knetkn — muto3. Craguu murosa. [Ipoueccel, mpoucxoasuume Ha
Pa3HBIX CTAIUSIX MUTO3a. BHOJIOrMYECKNiA CMBICT MUTO3A.

[Iporpammupyemasi rTuOeNb KIETKH — alloNTO3.

@DopMbI pa3MHOKEHHsI OPraHU3MOB: Oecrosioe U nosuoBoe. Bunpl 6ecrnosnoro
pa3MHOXXEHUS: JIeJICHUE HAJBOE, IIOYKOBAaHWE OJHO- W MHOTOKJIETOYHBIX,
CIOpoOOpa30BaHKE, BET€TaTUBHOE pa3MHOXeHUE. VICKyCCTBEHHOE KIIOHUPOBAHUE
OpraHu3MOB, €r0 3HAYECHUE JJIs CEJICKIUU.

[TooBOE pa3MHOXKEHHE, €T0 OTJINYHUS OT OECIOJIOTO.

Meito3. Craguu meino3a. [Ipomecchl, MpoucXoadiue Ha CTaausX Menosa.
[ToBenenne xpomocoM B wmenosze. Kpoccunroep. buonorndeckuii cmbici u
3HAYCHHUE MENO03a.

["ameTtorenes — mporecc 00pa3OBaHMs TOJOBBIX KIETOK Yy JYKHUBOTHBIX.
[TonoBbie >kene3bl: cCeMEHHUKUA W sudHUKA. OOpa3oBaHWEe W Pa3BUTHE IOJIOBBIX
KJIETOK — TraMmeT (CrepMaTo30uj, SIMIEKIETKa) — CIEpPMATOTeHE3 M OBOTCHES.
OCOOEHHOCTH CTPOCHUS SIMIIEKIECTOK U crepmaTto3ousioB. Ormiog0TBOpPEHHE.
[Taprenorenes.

WunuBuayanbHOoe  pa3BUTHE  (OHTOreHe3). OMOpHUOHAIBHOE  Pa3BUTHE
(amOpuorenes). Drtanbl SMOPHUOHAILHOTO PA3BUTHUSL Y TO3BOHOUYHBIX >KHUBOTHBIX:
IpoOsieHre, TacTpysius, opraHorede3. llocToMOproOHaNbHOE pa3BUTHE. THIIBI
NOCTAMOPHOHAIIBHOTO Pa3BUTHSL: MpsAMOE, HenpsMoe (JIMYMHOYHOE). BnusHue



Cpelbl Ha pa3BUTUE OPraHU3MOB, (DaKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOKIEHHBIC
YPOJICTBA.

Poct u pa3zButue pacrenuii. OHTOreHe3 IIBETKOBOTO PACTCHUS: CTPOCHHE
CEMEHHU, CTAINH PA3BUTHSI.

JdeMoHCTpanuu:

Tabmuplt U cxembl: «@DOpMBI Pa3MHOXKEHHS OPraHU3MOBY», «JlBoiiHOE
OIUIOJJOTBOPEHUE Yy IBETKOBBIX pacTeHuil», «BereraTuBHOe pa3MHOXKEHHE
pactenuity, «Jlenenue kinetku Oaktepuit», «CTpOCHUE TMOJOBBIX KIETOKY,
«Ctpoenue xpomocoMbl», «Knetounsiii mukim», «Permmukamus [JHK», «Mwutosy,
«Menoszy, «IIpsmoe u HenpsaMoe pa3BuTue», «l'amMmerorenes y MIEKONUTAIOIUX U
4eJ0BeKa», « OCHOBHBIE CTAIMM OHTOTEHE3a.

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENapaThI «CnepmaTto3ouapl
MJIEKOIIUTAIOLIET0», «SIMIIEKIeTKa MIIEKOMUTAromeroy, «KapnoknuHes B KieTKax
KOpElIKa JIyKa», MarHWTHas MOJEJb-alIUINKauus «/leneHne KIeTKW», MOJEINb
JTHK, mozenb MeTadazHoil XpOMOCOMBI.

JlabopaTopHbie U MPAKTHYECKHE PA0OTHI:

JlaGopatopuas pabora Ne 3. «HaOmrogeHue MuTO3a B KJIETKaX KOHYMKA
KOpEUIKA JIyKa Ha TOTOBBIX MUKpOIIpenaparaxj.

JlaGopatopuas pabota Ne 4. «M3ydeHue CTpPOCHHUsSI TMOJOBBIX KJIETOK Ha
FOTOBBIX MUKPOTIPENapaTaxy.

Tema 6. HacsiencCTBEHHOCTh U K3MEHYNBOCTH OPTaHU3MOB.

[Ipenmer u 3amaun reHeTuku. Mcropus pazsutus reHetnku. Ponbs nuronoruu
U SMOPHOJIOTUM B CTAHOBJIECHUW TE€HETUKHU. BKiag pOCCUMCKUX U 3apyOeiHBIX
YYEHBIX B pa3BUTHE TEHETUKU. MeToabpl TeHEeTUKU (THOPUI0IOTUYECKUH,
HUTOT€HETUYECKUI, MOJEKYISPHO-TeHETUYEeCKHi1). (OCHOBHBIE TE€HETUYECKHE
noHsATus. ['eHeTnueckass CHMBOJIMKA, UCTIOJb3yEeMasi B CXeMaX CKPEIIMBaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHUs MPU3HAKOB, YCTaHOBJIECHHBIE . MeHnenem.
MoHorubpuHoe CKpelMBaHue. 3aKOH eIuHO-00pa3usi THOPHUIOB IEPBOTO
nokosieHusi. [IpaBwiio 1OMUHHMpPOBaHUA. 3aKOH PpACHICIJIEHWS MPU3HAKOB.
I'unioresa yncrotsl ramet. 11omHOE M HEMOJIHOE TOMUHUPOBAHUE.

JHurubpupaHoe  ckpeuMBaHue. 3aKOH  HE3aBUCHUMOIO  HAcleJI0BaHUs
npu3HakoB.  [lUTOreHeTMYECKUEe  OCHOBBI  JUTHOPUIHOTO  CKPEIIUBaHMUS.
AHanuzupytouiee ckpeumpane. Mcnoap30BaHne aHATU3UPYIOIIETO CKPEIIMBAHUS
TUTSI OTIPE/ICIICHUSI TEHOTHIIA OCOOH.

CueruieHHOe  HacienoBaHue mnpu3HakoB. Pabora T. Moprana 1o
CLEIUICHHOMY HACJIEJOBaHMIO T'eHOB. HapylieHune cuemnieHus reHoB B pe3yibTare
KPOCCUHTOBEPA.

XpoMOCOMHas TEOpUs HACIEACTBEHHOCTH. | eHeTnueckue KapThl.



['eneTuka nosa. XpoMOCOMHOE ONpPEAEICHUE Moya. AYyTOCOMBI U TOJIOBBIE
XpOMOCOMBI. ['OMOraMeTrHble M TreTeporameTHble opraHu3Mbl. HacimenoBanue
MPU3HAKOB, CIIETIJIEHHBIX C MMOJIOM.

N3MeHunBOCTh. BUABI N3MEHYMBOCTHU: HEHACIICICTBEHHAS U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACIENCTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHKA
MOJIU(PUKALMOHHON U3MEHUYUBOCTU. BapraliMoHHbIN psiJl M BapUallMOHHAS KPUBAs.
Hopma peakuynn npusHaka. KonndecTBEHHbIE M KAUECTBEHHBIE MPU3HAKUA U HX
HOpMa peakiuu. CBoMCTBA MOIU(PUKAITMOHHOW H3MEHIMBOCTH.

HacnencrBeHHas, Wid TeHOTUNHYECKas, W3MEHYMBOCTh. KomOuHaTHBHAs
M3MEHYMBOCTh. Meilo3 © MOoJOBOM HpoLecc — OCHOBa KOMOMHATHUBHOM
U3MEHYMUBOCTU. MyTalmoHHast u3MeHUnBOCTh. Kitaccudukanust mytaiuii: TeHHbIE,
XpPOMOCOMHBIE, TeHOMHBIE. YacToTa U NMpu4uHbI MyTalud. MyTareHHbIe (HaKTOPBHI.
3aKOH rOMOJIOTMYECKUX PSA0B B HaCHeACTBEHHOM n3MeHunBocty H. M. BaBuiosa.

BresnepHas HaciIeACTBEHHOCTh U U3MEHYUBOCTb.

['enernka uyenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOJIbI T€HETHUKHU
YeJIOBEKA: FEHEANOTHYECKUH, OJIM3HEI[OBBIN, IIMTOTCHETHIECKUN, OMOXUMUYECKUM,
MOJIEKYJISIPHO-TE€HETUYECKUM. CoBpemeHHOE OIIPEAEIICHUE TE€HOTHUIIA:
MOJTHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTHUIUPOBAHUE, B TOM YHCJIE C MOMOUIBIO
[II1P-ananu3a. HacneacTBeHHble 3a00j€BaHMS YCIOBEKA: TCHHBIC OOJIC3HH,
0OJIe3HH C HACTEACTBEHHOM MPEAPACIIONOKEHHOCTHIO, XPOMOCOMHBIE OOJIE3HH.
Comartnueckue HW TreHepaTuBHble MyTauud. CTBOJIOBbIE KIETKU. [IpUHIMIIBI
310pOBOTO 00pa3a KU3HH, JUATHOCTUKU, MPO(PUIAKTUKYU U JICUCHUS] TEHETUYECKUX
Oosie3Hel. MeauKo-reHeTUYeCKOe KOHCYJbTHUPOBAHUE. 3HAUYCHHE MEAUITUHCKOU
TE€HETUKH B TIPEAOTBPAIICHUY U JICUCHUHN TeHETUYECKUX 3a00JIeBaHUN YEJIOBEKA.

JdeMoHCTpaUu:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuos.

Tabmumet u cxembl:  «MOHOTHOPHUIHOE ~ CKpCIIMBAaHHE W €T0
IATOTCHETUYECKasd OCHOBa», «3aKOH PACHICIUICHUSI U €r0 LHUTOT€HETHYeCKas
OCHOBa», «3aKOH YHCTOTHI raMeT», «JluruOpuaHoe CKpenuBaHuey,
«lluTonornyeckne  OCHOBBI  JUTHOPUIHOTO  CKpenuBaHus»,  «Menosy,
«B3anmoAenuCcTBUE QJUICNIBHBIX T€HOB», «l'€HEeTHYeCKHMe KapTbl pPACTECHUH,
KUBOTHBIX MU 4YEJOBEKa», «['eHeTuka mojia», «3aKOHOMEPHOCTH HaCIeI0BaHus,
CLUEIUIEHHOTO C Tojom», «KapuoTumel 4YenoBEeKa W KUBOTHBIX», «Buuabl
M3MEHYMBOCTHY, «MoauduKkamoHHas W3MEHYUBOCTHY», «HacnemoBanme pesyc-
dakTopay, «I'eneTrka rpymm KpoBw», « MyTarimoHHast HK3MEHYUBOCTHY.

O6opynoBanue: MoJEIH-aNIUIMKAMN  «MOHOTHOPUIHOE CKPELIUBAHUEY,
«HenonmHoe nomuHupoBaHue», «JlurnbpunHoe ckpeunuBanue», «llepekpéct



XpOMOCOM», MUKPOCKOII U MHUKponpemnapar «po3zodpuna» (Hopma, MyTaluu
(OopMBI KpBUIBEEB U OKPACKH Tena), repdapuil «I'opox moceBHOM».

JlabopaTopHble U MpaKTH4YeCKHe padoThI:

JlaboparopHass pabora Ne 5. «J3yueHue pe3ysibTaTOB MOHOTMOPHAHOIO U
JTUTUOPUTHOTO CKPEUIUBAHUS Y APO30(IIIBI Ha TOTOBBIX MUKpPOIIPENapaTaxy.

JlaGoparopHas pabota Ne 6. «M3yueHrne MoAU(PUKAITMIOHHON N3MEHUYUBOCTH,
[OCTPOEHUE BAPUALMOHHOIO PsAJa U BApUALIMOHHON KPUBOY.

JlabGopaTtopHas pabota Ne 7. «AHanu3 MyTanuii y Ipo30¢Quisl Ha TOTOBBIX
MHKponpenapaTax».

[Ipaktnueckass pabora Ne 2. «CocTaBieHWE W aHAJIW3 POJIOCIOBHBIX
YEJI0BEKA.

Tema 7. Cenexkuust opranusmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuys Kak HayKa M MpOUECC. 3apOKICHHUE CEJIEKIUHA U JIOMECTHKALHS.
VYuyenne H. WM. BaBunoBa 0 ULEHTpaXx MNPOUCXOXKIAEHUS U  MHOrooOpasus
KyJIbTYPHBIX pacTeHUW. LIEHTpBI MPOMCXOXKIECHUS AOMAIIHUX XUBOTHBIX. Copr,
110pOJ1a, IITAMM.

CoBpeMeHHbIE METObI CeNeKINU. MaccoBBI U MHAMBUIYAJBHBIA OTOOPHI B
CEJIEKLIMU pPacTeHUl W JKUBOTHBIX. OIlEHKAa 3KCTepbepa. bBIM3KOpOACTBEHHOE
CKpeluBaHue — HWHOpuauHr. Yucras nuHusa. CKpellMBaHUE YHUCTBIX JIMHUMH.
I'ereposuc, unu rubpuaHas cuia. HepoacTBeHHOE CKpelmMBaHUE — ayTOPHIMHT.
Otpanénnas rtulOpuansauus M €€ ycnexu. VICKyCCTBEHHBI MyTareHe3s H
IIOJIyYEHHUE TNOJIMIUIONIOB. JIOCTHIKEHMS CEJIEKUMU pPACTEHUHM, J>KUBOTHBIX W
MUKPOOPTIaHU3MOB.

buorexHonmOrUs Kak OTpacib MPOU3BOJACTBA. ['€HHAass WHXKEHEpHUSA. OTalbl
co3ganusi pexomOuHanTHOM JIHK w Tpancrenneix opranu3zmoB. Kierounas
nHxkeHepus. Kiertounbele KynbTypbl. MUKPOKIOHAIBHOE PA3MHOKEHUE PACTEHUM.
KiioHnpoBanue BBICOKONPOAYKTUBHBIX CEJIBCKOXO3SMCTBEHHBIX OpPraHU3MOB.

Okosornueckue W dTthyeckue  mpobiemb. MO —  reHeTHuyecKH
MOAUGUITUPOBAHHBIE OPTAHU3MBI.
JlemoHCcTpauuu:

[Toptpersr: H. 1. Basuios, . B. Muuypun, I'. JI. Kapneuenko, M. .
HNBanos.

Tabmuubr u cxembl: kapta «lleHTpBl TPOUCXOXKIEHUS W MHOT00Opa3us
KYJbTYpPHBIX pacteHuit», «lopoasl TOMaIIHUX KUBOTHBIX», «CopTa KyJIbTypPHBIX
pactenuity, «Otnanéunas rudpuauzanus», «Padboter akagemuka M. ®@. Banosay,
«ITomumnonaus», «OObEKTHl OWOTeXHOJIOTUM», «KIIETOYHBIE KYJIBTYpPhl H
KJIOHUpOBaHue», « KOHCTpynpoBaHuE 1 MEPEHOC TEHOB, XPOMOCOM).

O6opynoBanue: MyJISKH TUIOA0B M KOPHEIIOM0B AUKUX (POPM U KYJIbTYPHBIX
COpPTOB pacTenuid, repoapuit « CenbCKOX03SIMCTBEHHBIE PACTEHUS.



JlabopaTopHble U MPpaKTH4YeCKHe padoThI:

Okckypeusi «OCHOBHBIE METOJIBI M JOCTH)KEHHS CEJIEKUMU PpPAaCTeHH U
KUBOTHBIX (Ha CEJIEKIIIOHHYIO CTaHIIMIO, IJIEMEHHYO bepmy,
COPTOUCIIBITATEIbHBIA  y4acTOK, B TEIUIMYHOE XO3SICTBO, J1a00OpaTOpPHUIO
arpOyHMBEPCHUTETA WM HAYYHOTO LEHTPA)».

11 KJIACC

Tema 1. DBoJIIOLIUOHHAS OUOJIOTHS.

[Ipennochuiku BO3HUKHOBEHHUS HBOJIIOIMOHHON TEOpUHU. IBOJIOIUOHHAS
Teopusi U €€ MecTo B OMonoruu. BiusHue 3BONIOIMOHHON TEOpHUU Ha pa3BUTHE
OMOJIOTUHU U APYTUX HaYK.

CBuzerenscTBa 3BOMOUUU. [laneoHTosorndeckue: MOCIEA0BATENbHOCTD
NOSIBJICHUST BHUJOB B NaAJICOHTOJOTHYECKOW JIETOIUCH, HEpPEXOJHble (HOPMBI.
buoreorpaguyeckue: cxoacTBO U pazianuue ¢payH u GIop MaTepUKOB U OCTPOBOB.

OMOpHONOrHYecKre: CXOACTBA W paziuuusg 3MOpPUOHOB pa3HBIX BUJOB
MO3BOHOYHBIX. (CpaBHUTEIBbHO-AHATOMUYECKHUE: TOMOJIOTMYHBIE, AHAJIIOTMYHBIE,
PYIMMEHTApHBIE OpPraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMUYECKUE: CXOJCTBO
MEXAaHU3MOB HACJEICTBEHHOCTH W OCHOBHBIX METa0OIMYECKUX IyTeH Yy Bcex
OpraHU3MOB.

OomonnoHHass teopus Y. Jlapuna. Ilpeamnocbuikn BO3HUKHOBEHUS
JapBUHU3MA. JIBMKYIIME CHJIBI SBOJIOUMU BUAOB 10 J[lapBuHy (M30BITOYHOE
Pa3MHOXEHHUE MPU OIPAHUYEHHOCTH PECYPCOB, HEOMpeIeaEHHAsT WU3MEHUYUBOCTD,
O0opp0a 3a CyIecTBOBaHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopust 3BotoIHu (CTI) u e€ OCHOBHBIE TTOJIOKESHHUSI.

MuxkposBostorus. [lomynsuus kak eAMHKUIIA BUAA U SBOTIOLHUU.

JBrokymue cuiibl ((pakTopbl) 3BOJIOLMKU BUAOB B IpHpoae. MyTalmOHHBIN
mpolecc ¥ KOMOWHATUBHAs M3MEHYUBOCTH. [lOmyNsiiMOHHBIE BOJHBI U JAperd
reHoB. V301Ut 1 MUTpalus.

EctecTBeHHbIil 0TOOp — HampaBisitouii  ¢akrop sBosouuu. Dopmbl
€CTEeCTBEHHOTO 0TOOpA.

[IpucnocoOIeHHOCTh OpraHU3MOB Kak pe3yJibTaT 3Boionuu. [Ipumepst
MPUCTIOCOOJICHHH Y OpraHu3MOB. ApoMoph03bl U HIUO-aTaNTAIIHH.

Bun wu BumooOpazoBanume. Kpurepuun Buma. OcHOBHbIE  (HOPMBI
BHJI000pa30BaHus: TeorpaduuecKoe, IKOJIOTHISCKOe.

MakposBoorusi. PopMbl  3BONIONUU:  (puiieTUYecKas, JAUBEPreHTHAas,
KOHBEpIreHTHasi, napamienbHas. HeoOpaTuMocTh 3BOTIOIIH.

[IporucxoxieHne OT HeCleUUaTu3UpOBaHHBIX NpeakoB. [Iporpeccupyromas
crnenuanu3anrs. AJanTUBHAS paguaius.

JleMoHCTpanum:



[Toptpetsl: K. Jlunnen, K. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K.
M. bap, D. I'ekkens, @. Mronnep, A. H. CeBepros.

Tabmuie! 1 cxembl: «Pa3BuTre opraHMuecKoro Mupa Ha 3emiiey, «3apoabIIin
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeonrtepukc», «Dopmbl  OOprOBI 32
cyiecTBoBanue», «EctecTBeHHBIH 0TOODP», «MHOroo0Opa3ue COPTOB pacCTCHHID»,
«MHorooOpa3ue  mopon  KUBOTHBIX»,  «llomymsauumy»,  «MyTauoHnHas
U3MEHUUBOCTE», «ApomMopdossl», «Mnuoamantamum», «OOmas aereHepanus»,
«/IBmxymme cunel sBomounn», «Kapra-cxema wmapmpyra myremectBus Y.
HapBuna», «bopsba 3a cymiectBoBaHue», «lIprucrnocoOIEHHOCTh OpPraHU3MOBY,
«"eorpaduueckoe BUI000pa3zoBaHue», « IKOJIOTHUECKOE BUI000pA30BAHUEY.

OOopynoBaHue: KOJUIEKIMS HACEKOMBIX C PAa3JIMYHBIMU THUIIAMH OKPACKH,
HAOOp IUIOMOB M CeMsiH, KoJuieKiusi «[IpumMepsl 3alUTHBIX MPUCTIOCOOJICHUN y
AKUBOTHBIX», MOJieJIb «OCHOBHBIE HANPABICHUS HBOJIIOLUNY», OOBEMHAA MOJEIb
«CTpOo€eHHE TOJIOBHOTO MO3Ta TIO3BOHOYHBIX).

buoreorpapuueckas kapra wmupa, koiekuus «Dopmbel CcoxpaHHOCTH
UCKOMAEMBIX JKMBOTHBIX H pacTeHui», wmonenb anmmkauus «llepexpéct
XpOMOCOM», BIIa)HbIE npenaparel «Pa3Butme Hacekomoro», «Pa3Burue
JATYLIKW», MUKponpenapat «Jpo3zopuna» (HopMma, MyTaru (pOpMbI KPbUILEB U
OKpAacKu TeJja).

JlabopaTopHblie U MPAKTHYECKHE PA0OTHI:

JlabopaTtopnas pabdota Ne 1. «CpaBHeHue BUIOB MO MOPGOJIOTHUYECKOMY
KPUTEPUIOY.

JlaGoparopnas pabora Ne 2. «Onucanue MpUCIIOCOOJICHHOCTH OpPTaHW3Ma U
€€ OTHOCUTENIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHME U pa3BUTHE KM3HHU HA 3eMuie.

JloHayuHble TpPEACTABICHUS O 3apOXKACHUM >KU3HU. HaydHble TUIIOTE3bI
BO3HUKHOBEHUS JKM3HM Ha 3emiie: aOuoreHe3 M NaHCHepMus. XHUMHYEcKas
ABOJIIOLIMSA. AOHMOTEHHBIN CHHTE3 OPraHUYECKUX BEILIECTB W3 HEOPraHHMYECKHX.
DKCIEPUMEHTANBHOE MOATBEPKIAECHNE XUMUYECKON IBOMIOINN. HavanbHble dTansl
ouonornyeckoi sBomonuu. ['nnoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHE MPOTOKIETKH. [lepBble KIETKM M UX HBOJIOLMS.
®opMHUPOBAHUE OCHOBHBIX TPYIIIT dKUBBIX OPTaHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3pam U nepuojaM. Karapxein. Apxeiickas u
mporepo3oiickas dpbl. [lanmeosoiickas 3pa u €€ TEpPHOAb: KEMOPUUCKHIA,
OPAOBUKCKUM, CHITYPUNCKAM, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKHUM.

Me3o030iickas 3pa U €€ epUoIbl: TPUACOBBIHN, IOPCKU, METOBOM.

KaliHo3oiickags »3pa W €€ mNepuoipl: MaJCOrC€HOBBIA, HEOTCHOBBIM,
AHTPONOT€HOBBIN.



XapakTepucTuKa KJIMMaTa U TeoJOrHYecKux MpoueccoB. OCHOBHBIE ATallbl
HBOJIIOIMU PACTUTEIBHOTO M KUBOTHOrO Mupa. ApoMopdo3bl y pacTeHUdl H
*KUBOTHBIX. [losiBNIEHUE, paclBET U BBIMUPAHUE TPYIII KUBBIX OPTaHU3MOB.

Cucrema OpPraHMYecKOro Mupa Kak oOTpaxeHue »3Boronud. (OCHOBHBIE
CUCTEMAaTHYECKHUE TPYMIbI OPraHU3MOB.

DBOJIIOLKA YeIOBEKA. AHTPOIIOJIOTHS KaK Hayka. PazBuTue npeacraBiieHuil o
IPOUCXOKIAECHUH YeloBeKa. Meroasl u3ydyeHus anTponoreHesa. (CxonacTtBa u
paznuyms 4esoBeKa U KUBOTHBIX. CHCTEMATHYECKOE MOJIOKEHUE YETTOBEKA.

HBuwxymme  cuiabl  (pakTOphl) — aHTPONOreHe3a. Hacnencreennas
W3MEHYUBOCTh UM €CTECTBEHHBIH o0TOOp. OOmecTBeHHbI 00pa3  KU3HH,
U3TOTOBJIEHUE OPYIUU TPYAQ, MBILLJICHUE, PEYb.

OCHOBHBIE CTAJIMM U BETBU 3BOJIIOI[MU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMenbld, YemoBek npsaMoxonsmui, YenoBek HeaHAEpTaIbCKUM, YenoBek
pa3yMHblii. Haxoakum uCKONaeMbIX OCTaTKOB, BpeMsl CYIIECTBOBaHHS, 00JacTb
pacnpocTpaHeHus, 00bEM TOJOBHOTO MO3Ta, 00pas3 KU3HH, OPY I

YenoBeueckne pacbl. OCHOBHblE  OOJbIIME  pachl:  €BPONEOUIHAsS
(eBpasuiickasi),  HErpo-aBCTpajouJiHas  (dPKBaTOpUaibHAasl),  MOHTOJIOUHAS
(a3uarcko-amepukaHnckasi).  UepTbl  MPUCTIOCOOJIEHHOCTH  TpEACTaBUTENEH
YEJIOBEUECKUX pac K YCIOBHUSM CYyIIECTBOBaHUS. EJNMHCTBO YE€IOBEYECKUX pac.
Kputuka pacuszma.

JlemoHcTpanum:

[Toptpetsr: ®@. Penu, JI. ITactep, A. . Onapun, C. Mumnep, I'. FOpu, 4.
JlapBuH.

Tabmuie! 1 cxembl: «Bo3aukHoBeHne CONHEYHOM CHUCTEMBI», «Pa3Burue
opraHudeckoro Mupay», «PacturenpHas kietka», <«OKHBOTHas  KJIETKay,
«ITpokapuoTnueckast kierka», «CoBpeMEHHas CUCTEMa OPTraHUYECKOTO MUpPay,
«CpaBHEHHE aAHATOMHUYECKHX YEpPT CTPOEHUS 4YEJIOBEKa M YEJIOBEKOOOPa3HBIX
00e3bsin», «OCHOBHbIE MeCTa [MaJCOHTOJOTMYECKUX  HAXOAOK  MPEIKOB
COBPEMEHHOI'0 4EJIOBEKa», «/lpeBHenmme moan», «peBHue moau», «llepBbie
COBPEMEHHBIE JIIOIN», «HeIoBeUeCKue pachh».

O6GopynoBanue:  Myspku — «IIpoucxoxkaeHue — 4demoBeka»  (OIOCTBI
aBCTpaJIONUTEKa, MUTEKAHTPOIa, HEaHJepTalblla, KPOMAaHbOHIA), CIENKU WU
M300paKEeHHsI KaMEHHBIX OpYAWA TMEPBOOBITHOTO 4YeJjoBeKa (KaMHH-YOMIEPHI,
pybuna, ckpebna), TEOXpOHOJOrMYecKas Tabiuia, KoJUeKus «Dopmbl
COXPAHHOCTHU UCKOMAEMbIX YKUBOTHBIX U PACTCHUI.

JlaGopaTopHblie M MpaKTHYecKHe padoThI:

[Ipaktuueckast padota Ne 1. «M3yueHue MCKOMAEMbIX OCTAaTKOB PacTeHU U
KUBOTHBIX B KOJIJIEKIIUSIX).



DKCKypcHsi «IBOJIOLMS OpPraHUYecKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HayYHBIN WK KpaeBETUECKUN My3ei).

Tema 3. OpranusMsbl U OKpY:KaroLAas cpeaa.

DKOoJOorus KaK HayKa. 3aJjauyd U pa3Jeiibl SKOJOTHH. MeTOabl SKOJTOTHYECKUX
HCCIIEI0BaHMMI. DKOJIOIrMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHusS OpPraHU3MOB: BOJHAs, HA3€MHO-BO3AYIIHAs, MOYBEHHAas,
BHYTPUOPTaHU3MEHHASI.

Okonoruueckue ¢akropel. Krnaccuduxamuss skonornyeckux (HakTOpoB:
abuoTudeckre, OMOTUYECKME U AaHTPONOTEeHHbIC. JIeHCTBHE 3KOIOTHYECKUX
(haKTOpPOB Ha OPTaHU3MBI.

Abuotnyeckue (akTopbl: CBET, TEMIIEpATypa, BIaKHOCTb. POTONEPUOAU3M.
[IpucniocoOnenust OpraHu3MOB K  JACMCTBHIO  aOMOTHYECKUX  (PAKTOPOB.
buonornueckne puTMsl.

buotnueckue  ¢akropsl.  Buasl = OHOTHYECKHX B3aUMOJEHCTBHIM:
KOHKYpEHIUSA, XUITHUYECTBO, CUMOHO3 U ero ¢gopmel. [lapazutusm, koonepanus,
MyTyalu3M, KOMMEHCAJIU3M (KBapTUPAHCTBO, HAXJICOHWYECTBO). AMEHCAIU3M,
HeiiTpanu3M. 3HaueHHe OWOTHYECKUX B3aUMOACHCTBUM IJIsl CYILIECTBOBAHMS
OpPraHHU3MOB B IIPUPOIHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTepUCTUKH mnomyyasuud. OCHOBHbIE IOKa3aTelu
MOMYJISILUUA: YHUCJIEHHOCTh, IIOTHOCTb, POXKIAEMOCTb, CMEPTHOCTb, IPHUPOCT,
Murpanus. J[mHaMyuka YuCI€HHOCTH MOIMYJISIUU U €€ perysius.

JlemoHcTpanum:

[Toptpetsi: A. I'ymbonbar, K. @. Pynse, 3. I'ekkens.

Tabnuiel u cxembl: kapta «lIpupoansie 30Hb1 3eminy, «Cpenbpl 0OUTaHUS
opranusmoBy», «®oronepuoausm», «llonymsum», «3aKOHOMEPHOCTH pPOCTa
YUCJIIEHHOCTU NMOMYJISIUUUA UHPY30puu-TyPenbkn», «IluiieBbie nenm.

JlabopaTopHble U MPAKTHYECKHE PA0OTHI:

JlaGoparopnas pabota Ne 3. «Mopdonoruueckue 0COOEHHOCTH PaCTEHUN U3
Pa3HbBIX MECT OOUTAHUS.

JlabopaTtopHas padota Ne 4. «BnusiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIEyCay.

[Ipaktrueckas pabota Ne 2. «[loacuét mIoTHOCTH MOMYJISAIUNA Pa3HBIX BUOB
pacTEHUI.

Tema 4. Cood1iecTBa M 3K0JIOTHYECKHE CHCTEMBbI.

Coo0miecTBO opraHuzMoB — OuoineHo3. CTpyKTypsl OHMOIIEHO3a: BHUIOBas,
MPOCTPAHCTBEHHAs, Tpoduueckas (mumieBas). Buasl-momuHanTel. CBsi3M B
OuoreHo3e.

DKoJioruueckue cucteMbl (9kocuctembl). llonstue 00 skocucreme W
ouoreoreHo3e. OYHKIIMOHAIbHBIE KOMIIOHEHTbl 3KOCHCTEMbI: MPOAYIIEHTHI,



KOHCYMEHTBI, peAyLEeHTbl. KpyroBopoT BEUIECTB U MOTOK YHEPTUU B IKOCHUCTEME.
Tpoduueckue (nuineBbie) YpPOBHH HSKOCHCTeMBbl. [luieBble 1enu ©  CETH.
OcCHOBHBIE TIOKa3aTeld SKOCHCTEMBbI: OHWoMacca, MPOAYKLUHS. OJKOJOTHYECKHE
NUpaMubl: MPOAYKLIHMH, YHUCIEHHOCTH, Ouomacchl. (CBOWCTBA 3KOCHCTEM:
YCTOWYUBOCTh, CAMOpETyJisliusl, pa3BuTre. CyKIeccus.

[IpupoaHbie PKOCUCTEMBI. DKOCUCTEMBI 03EP U peK. DKOCHCTEMa XBOMHOTO
WM IIMPOKOJIUCTBEHHOTO JIeca.

AHTPONIOrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCUCTEMBI. Y POOIKOCUCTEMBI.
buonoruyeckoe u X034iCTBEHHOE 3HAYEHHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopaszHooOpasue kak ¢akTop ycToHYMBOCTH 3KocucTeM. CoxpaHeHue
OMOJIOTHYECKOT0 pa3HOOOpa3us Ha 3eMIIe.

Yuenue B. U. Bepuanckoro o Ouocdepe. ['panuiipl, coctaB u CTpyKTypa
ouocheprr. JKuBoe BemectBo u ero ¢yHkuuu. OcobeHHOCTH Ouochepsl Kak
rJI00aNbHOM JKOCUCTEMBI. J[MHamMuYeckoe paBHOBeCcME M OOpaTHas CBSA3b B
ouocdepe.

KpyroBopoThl BelIeCTB U OMOTC€OXMMHYECKUE IIUKJIIBI 3JIEMEHTOB (yTiiepoaa,
a30Ta). 30HATBHOCTH OMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuecTBO B Onochepe 3eMiii. AHTpOIIOTEeHHBIE U3MEHEHUS B Ouocdepe.
I'moGanpHbIE 2KOTOTHYECKUE TTPOOTIEMBI.

CocyuiecTBoBaHUE MIPUPOJIbI u YeJI0BEYECTBA. CoxpaHeHnue
O6ropazHo00pa3us Kak OCHOBA yCcTOMYMBOCTH Onocdepsl. OCHOBA paIMOHATILHOTO
yOpaBl€HUs NPHUPOJHBIMU pecypcaMud W HUX HUCNoJdb30BaHue. JlocTuxeHus
OMOJIOTHUY Y OXpaHa MPUPOJIBI.

JlemoHcTpanum:

[Toptpetsi: A. Ix. Tencnu, B. H. Cykaué€s, B. N1. Bepnaackuii.

Tabmuubr u cxemsl: «llumessie nenu», «bUOIIEHO3: COCTaB U CTPYKTYypay,
«IIpuponnsie coobmiectBay, «llemu nuTaHus», «IKOJOTUYECKAs MHPAMUIAN,
«buocdepa u yenopek», «IKocUCTEMA IUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOMHOro  jeca», «buomeno3 BomoéMma», «ArpoueHo3», «lIpumepHsbie
AQHTPOIIOTEHHbIE  BO3JECUCTBUSA HAa  NpUPOaY», «BakHeWlne UCTOYHUKHU
3arps3HEHUS] BO3JyXa U TPYHTOBBIX BO», «llouBa — BakHEHIIash coCTaBIsAIOIIAs
ouochepoy, «DakTopsl nerpaganuu nouBy, «llapaukoBeiit apdekt», «DakTophl
PaIMOAaKTUBHOTO 3arpsisHeHus Ounochepr», «OOmas crpykrypa Oumochepb»,
«Pacnipoctpanenue >xu3Hu B Ouochepe», «O30HOBBI DdKpaH Ouocheps,
«KpyroBopot yriiepona B 6uocdepe», « KpyroBopot azora B mpupoae».

O6GopynoBaHue: MoJeb-anIuKanus « TunudHbsle OMOIIEHO3bI», TepOapuit
«PactutenpHbIe cO00MmEcTBay, Koyueknnn «buoreHosy, «Bpenurenu BaKHEUIIINX
CEbCKOXO3SIUCTBEHHBIX KYJBTYp», TepOapuul U KOJUICKIIMM pacTeHUd U
KUBOTHBIX, PUHAJIEKAIINE K Pa3HBIM 3KOJOTMUYECKHM TpymrnaM OJHOTO BUIA,



Kpacnas kuura Poccuiickoit ®denepariuu, U300pakeHUsS OXpaHSEMBIX BHJIOB
PaCTEHHI U )KUBOTHBIX.



IINTAHUPYEMBIE  PE3VJIBTATBI OCBOEHHUSA IIPOI'PAMMDLI 11O
BMOJIOTMN1 HA  BA30OBOM  VPOBHE CPEJHEI'O  OBHIEI'O
OBPA3OBAHIA

Cornmacuo ®I'OC COO, ycraHaBIuBalOTCS TpeOOBaHMS K pe3yJibTaTaM
OCBOCHMSI  OOydYalOUUMHUCA MPOrpaMM  CpPEIHEro oOOWEero  oOpa3oBaHUS:
JUYHOCTHBIM, METANIPEAMETHBIM U MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpyKType IMYHOCTHBIX PE3YyJbTATOB OCBOEHHUS Mpeamera «buomorusp»
BBIJICTICHBI CJICIYIONINE COCTABIAIONIME: OCO3HAHUE OOYUYarONIUMUCS POCCUUCKOM
FPaKIaHCKOM UJCHTUYHOCTHU — FOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIIbHOCTH
U CaMOONpPEACIICHUIO, HaJWyhe MOTHUBAIlMM K OOy4YeHHIO  OHOJIOTHH,
LIEJICHANPABJICHHOE Pa3BUTUE BHYTPEHHUX YOEXKICHUN JUYHOCTH Ha OCHOBE
KJIFOYEBBIX I[EHHOCTEW M HUCTOPUYECKUX TPATULUMA Pa3BUTHS OHUOJOTUYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTH OOYYarOIIUXCS PYKOBOJCTBOBATHCS B CBOCH
NESITEIBHOCTH  IIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMHU, MPUCYIIUMH CHCTEME
OMOJIOTHYECKOTO0  00pa30BaHMs, HAJIMYHE OSKOJOTHYECKOrO0 IPaBOCO3HAHUS,
CITIOCOOHOCTH CTaBUTH 1I€JIM U CTPOUTD KU3HEHHBIE TIJIaHBI.

JIM4HOCTHBIE PE3YNBTAThl OCBOCHHUS TpeaMeTa «bHoJIorus JOCTUraroTCs B
€IUHCTBE Y4YeOHOM ©W BOCHHUTATEIBLHOM JCATEIBHOCTH B COOTBETCTBHH C
TPAAUIUOHHBIMU POCCUMCKUMM COLUOKYJIBTYPHBIMUA, HICTOPUUYECKUMHU U JTYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSMH, MPUHATHIMU B OOIIECTBE MpaBUJIaMH U HOPMaMH
MOBEJICHUSI M CIIOCOOCTBYIOT TIpollecCaM CaMOIO3HAHMS, CAMOBOCHUTAHUS U
CaMOpAa3BUTHSA, PAa3BUTHUS BHYTPEHHEW TO3UIMHU JIMYHOCTH, MaTPUOTU3MA,
YBAXXCHUSA K 3aKOHY W TPABOIOPSAKY, YETOBEKY TPyJa U CTapUIEMy IMOKOJCHUIO,
B3aMMHOT'O0 YBa)XCHHUS, OCPE)KHOTO OTHOIICHHS K KYJIbBTYPHOMY HACICIUIO M
TpaAUuLHsIM MHOTOHALMOHAIBLHOTO Hapoja Poccuiickon denepauuu, MpUpole U
OKpY>KaroLlen cpere.

JIn4HOCTHBIE pE3yJNbTAaThl OCBOCHHUS ydeOHOro mnpeamera «buonorus»
JIOJKHBI OTPakaTh TOTOBHOCTH M CITOCOOHOCTH OOYJArOIINXCSI PYKOBOJCTBOBATHCS
c(hOpMHUPOBAHHON BHYTPEHHEHW TMO3UIIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAllU{, TO3UTUBHBIX BHYTPEHHHX  YOEXKICHUH, COOTBETCTBYIOIINX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHMCKOrOo OOIIEeCTBA, pacUIMpEeHUE >KU3HEHHOTO
OTBITA M OMbITA JIEITEIBHOCTH B MPOILECCE peaar3allii OCHOBHBIX HAIpPaBJICHUMN
BOCIIUTATEJIbHOM JICSTEIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpa:kaaHCKOro BOCIMTAHUSA:

c(hOpMHUPOBAHHOCTh TPAKIAHCKOM MO3UIIMK 00YYaIOIIEeTrocs: Kak aKkTUBHOTO U

OTBETCTBEHHOTO YJIEHA POCCUICKOTO OOIIECTBA;



OCO3HaHHE CBOMX KOHCTUTYLMOHHBIX IpaB U OOS3aHHOCTEH, yBa)KEHUE
3aKOHA U MPaBOIOPSAIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM [IE€SITEIBHOCTH MPHU CO3JaHUU
y4e€OHBIX MPOEKTOB, PEIICHWH y4e€OHBIX M TMO3HABATENIbHBIX 3a7a4, BHIIOJHEHUU
OMOJIOTUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNSITh COOCTBEHHYIO TO3HUIIMIO 10 OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€,

YMEHUE YYMUTHIBATh B CBOMX JIEUCTBUSIX HEOOXOJUMOCTH KOHCTPYKTHUBHOTO
B3aUMO/JICUCTBUS JIIOJIEH C Pa3HBIMHU YOCKICHUAMH, KyJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAJILHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IMPOIECCE COBMECTHOTO BBHIMTOJHEHUS
y4eOHBIX, TO3HABAaTEIbHBIX M HUCCJIEAOBATEILCKUX 3a/lad, YBaXUTEIBHOIO
OTHOIIEHUSI K MHEHHIO OIMOHEHTOB NPH OOCYXKJIEHUU CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAaPHOUN U BOJIOHTEPCKOM JIEITENBHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIUTAHMS:

chOpMHUPOBAHHOCTh pOCCUICKOMN IPpaXXIAHCKON UJEHTUYHOCTH,
NaTpUOTU3MA, YBaXKEHUS K CBOEMY HAapoAy, YyBCTBAa OTBETCTBEHHOCTH IIEPE]
Pomuuoi, ropmoctm 3a cBOM KpaH, CcBOWO PoauHy, CBOM SA3BIK M KYJbTYpY,
MPOIIIOE U HACTOSAIIEe MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILICHHUE K TMIPUPOJTHOMY HACJICAUIO U MaMSITHUKAM MPUPO/IBI,
NOCTHXKEHUSIM Poccuu B HayKe, UICKYCCTBE, CLIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OIIEHHWBATh BKJAJ POCCHUUCKUX YUYEHBIX B CTAHOBIICHUE U
pa3BuTHE OWMOJIOTHM, TOHUMAHMS 3HA4YeHUs OWOJOTUM B TO3HAHWU 3aKOHOB
MIPUPOJIbI, B ’KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTRA;

ujeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIyKeHHMIO W 3ammre OTedecTBa,
OTBETCTBEHHOCTb 3a €r0 Cyb0Y;

3) 1YXOBHO-HPABCTBEHHOT0 BOCITUTAHMSI:

OCO3HAHUE JYyXOBHBIX [IEHHOCTEN POCCUMCKOTO HAPOIa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYallUI0 W TMPUHUMATH OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HAHUE JIMYHOTO BKJIa/ia B MOCTPOEHUE YCTOMYMBOTO Oy AyIIEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJMUTEIISIM, CO3/JaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOT'O TNIPUHATHUS LIEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauuusiMu Hapo10B Poccuu;

4) 5cTeTHYECKOr0 BOCTINTAHUA:

ACTETUYECKOE OTHOILEHHE K MHUpPY, BKJIKOYAs 3CTETHKY ObITa, HAy4HOrO WU
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYAa, OOIECTBEHHBIX OTHOIICHHIA;,



MOHMMAaHUE 3MOLMOHAIBHOTO BO3/ICUCTBUS KUBOW MPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQXEHHIO B pa3HbIX BUJIaX UCKYCCTBA, CTPEMIICHHE
MIPOSIBJISITH KAYECTBA TBOPUYECKOM JIMIHOCTH;

5) ¢usuyeckoro BocnuTaHUsl, GOPpMUPOBAHMS KYJLTYPbI 310POBbS U
AMOLUMOHAJIBHOTO 0JIAr0ONOJy4us:

NOHMMAHUE U peanu3alus 3I0pOBOro M 0Oe30macHoro ooOpasza KU3HU
(3mopoBOE€  TWTaHUE, COONIOACHHE TUTMEHMYECKMX TPaBWJI M HOPM,
cOQTaHCHPOBAHHBIM PEKUM 3aHATHH © OTAbIXA, peryisapHas (usndeckas
AKTUBHOCTH), OEpPEKHOTO, OTBETCTBEHHOTO W KOMIIETCHTHOTO OTHOIIEHUS K
COOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 37I0POBBIO;

MOHMMAaHUE IIEHHOCTH TPAaBWJI WHAWBUAYATbHOTO ¥  KOJUICKTUBHOTO
0€30MacHOr0 MOBEJICHUS B CUTYAIUSX, YTPOKAIOUIUX 3JI0POBBIO U YKU3HU JIOJIEH;

OCO3HAHHWE MOCIEACTBUN U HEMPUSITHS BPEAHBIX MPUBBIYEK (YHOTpEOJICHUS
AJIKOT0JIs1, HAPKOTUKOB, KYpEHU);

6) TPyA10BOr0 BOCIIMTAHUS:

TOTOBHOCTh K TpPYyAY, OCO3HAaHHE LIEHHOCTH MAacTEepCTBa, TPYAOII00UE;
TOTOBHOCTh K aKTUBHOU JESITEIBHOCTH TEXHOJOTUYECKON U COIMATbHOU
HAIPAaBIEHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, IIAHUPOBATH M CAMOCTOSITEIHHO

BBITIOJTHSATH TAKYO TEATCIbHOCTD;

WHTEpEC K pa3uuHbIM cdepam mpodhecCuOHATbHOU JeSATeIbHOCTH, YMEHUE
COBEpIaTh OCO3HAHHBIA BBIOOP Oynymied mpodeccun W peaTu30BHIBATH
CcOOCTBEHHBIC KU3HCHHBIC TIJIAHbI;

TOTOBHOCTh W CIIOCOOHOCTH K OOpa3oBaHUI0 U €amMOOOpa3OBaHUIO Ha
MPOTSKECHUN BCEU KU3HU;

7) 3K0OJIOrHYeCcKOro BOCIMTAHUS

HKOJIOTUYECKU 1IeJIeCO00pa3HOe OTHOILIEHUE K MPUPOAE KaK HCTOYHHUKY
’KU3HU Ha 3emiie, OCHOBE €€ CyIlleCTBOBAHUS;

MOBBINICHUE YPOBHS OSKOJOTUYECKOW KyJIbTYpPhI: TMPUOOPETEHHE OIBITA
IUTAHUPOBAHUS TIOCTYIIKOB W OIIGHKM MX BO3MOXKHBIX IIOCICACTBUN IS
OKPY’KarOUIEU CPEBI;

OCO3HAHHME TJI00aJTHLHOTO XapaKTepa IKOJOTHYECKUX MPOOJIeM W TyTel ux
peIIcHUS;

CIIOCOOHOCTh HWCIIOJIb30BaTh MPUOOpETaeMble MPU M3IYYCHUH OHOJOTHUHU
3HAHUST W YMEHUSA TPU pEIICHUH TMpoOJeM, CBS3aHHBIX C PalMOHAIBLHBIM
OpPUPOAOIIONb30BaHUEM  (COONIOACHUE  TpaBWUi  NOBEACHUS B MIPUPOJE,
HalpaBJICHHBIX HAa COXpPAaHEHHE pPABHOBECHS B DJKOCHCTEMaxX, OXpaHy BHUOB,
sKOCUCTEM, Orochepsi);



aKTUBHOE HENpUATHE JCUCTBUM, NPUHOCIIIUX BpeJ  OKpyXkKarolen
OPUPOAHON cpelie, YMEHHE MPOrHO3UPOBATH HEOJArONMPHUATHBIE SKOJOTUYECKUE
MOCJIE/ICTBUSI MPEATPUHUMAEMBIX JEHCTBUN U IPEIOTBPAIIATh UX;

HaJIM4HME Pa3BUTOIO HKOJIOTMUYECKOTO MBIIUICHHS, SKOJIOTUYECKON KYJIbTYPBI,
OmnbITa NEeATEIbHOCTH HKOJIOTMYECKOM HaIpaBJIEHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UMH B IO3HABATEIIbHONW, KOMMYHHKATUBHOM M COIMATBHOU
IIPAKTUKE, TOTOBHOCTH K YYaCTHUIO B MIPAKTUYECKOMN NIEATENbHOCTH SKOJOTUYECKON
HaIlPaBJIECHHOCTH;

8) HeHHOCTH HAYYHOTO NO3HAHMSI:

c(hOpPMHPOBAHHOCTh MHMPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUSA HAyKW U OOLIECTBEHHON MPAaKTHUKW, OCHOBAHHOI'O Ha JHAJIOTe
KYJIBTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJIMKYJIBTYPHOM MUPE;

COBEPILIECHCTBOBAHNUE SI3BIKOBOM M YWTATEIbCKOM KYyJBTYpPbl KaK CpEICTBa
B3aUMOJICUCTBUS MEXAY JIOJbMU U TO3HAHUS MUPA;

MOHMMaHUEe crhenudUuKA OMOJIOTUM KaK HAayKd, OCO3HaHUA €€ poju B
(OopMUPOBAHMN PALMOHAJIBHOIO HAYYHOI'O MBIIUIEHUS, CO3JaHUM IEJIOCTHOIO
OpPEICTaBICHUA 00 OKpYXalolleM MHUpPE KaK O €IUHCTBE MPHUPOJIbI, YEJIOBEKa U
oOuiecTBa, B IO3HAHUU MPHUPOAHBIX 3aKOHOMEPHOCTEW M pELIEHUH MpodsieM
COXpaHEHUs IPUPOJHOTO PAaBHOBECHS;

yOEKIEHHOCTh B 3HAYMMOCTH OHMOJIOTUM ISl COBPEMEHHOM LMBWIM3ALUU:
o0OecrieueHrss HOBOTO YPOBHS pPAa3BUTHS MEIUIMHBI, CO3JaHHE MEPCIEKTUBHBIX
OMOTEXHOJIOTHH, CIOCOOHBIX  peuiaTb  PECypcHble  MPOOJEeMbl  pPa3BUTHUSA
YeJI0BEUECTBA, MOMCKA MyTEeW BBIXOJAA U3 I00AIBHBIX IKOJIOTHYECKUX MPOOJieM U
o0OecrieyeHuss  mepexoJa K  YCTOMYMBOMY  Pa3BUTHUIO,  PALMOHAIBHOMY
MCIIOJIb30BAaHUIO TPUPOJHBIX PECYPCOB U (HOPMUPOBAHHIO HOBBIX CTAaHIAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B TIOJYyUYEHUH OMOJOTMUECKMX 3HAHUW B IEIAX
NOBBIILIEHUA OOUIEH KyJIbTYpbl, €CTECTBEHHO-HAYYHOM TPAMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIMOHAJIBHOM T'PaMOTHOCTHU oOydaroummxcs, (Gpopmupyemoi
MIpU U3Y4YEHUH OUOJIOTUY;

NOHUMAHUE CYLIIHOCTH METOJIOB MO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh TMOJMydyaeMble 3HAHUS Ui aHalu3a M
OOBSICHEHUSI SIBIICHUI OKPYXAIOIIEro MUpPa U MPOUCXOSAIINX B HEM M3MEHEHUH,
yMEHHE JeNaTh OOOCHOBaHHBIE 3aKIIOUYEHHS Ha OCHOBE HAay4HBIX (DaKTOB H
UMEIOIINXCS JaHHBIX C LIeJIbIO MOTYUYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCHOJIb30BaTh OMOJIOTMYECKHE 3HAHUS IS
pelieHus mpoOyieM B peabHbIX JKU3HEHHBIX CUTYAIINAX;

OCO3HAHHWE LIEHHOCTH HAYYHOH JEATEebHOCTH, FOTOBHOCTH OCYLIECTBISTH
POEKTHYIO U UCCIE0BATENbCKYIO ACSITENIbHOCTh MHIUBUYAIBHO U B TPYIIIIE;



I'OTOBHOCTD 141 CITOCOOHOCTh K HCTIPCPLIBHOMY 06p&30BaHI/II-O )41
CaMOO6paBOBaHI/II-O, K aKTHBHOMY IIOJIYYCHHUIO HOBBIX 3HAHUH 110 OHMOJIOTHHM B
COOTBCTCTBUH C XKM3HCHHBIMUA HOTpe6HOCT$IMI/I.

METAIIPEJMETHBIE PE3YJIBTATHI

MertanpenMeTHbie pe3yabTaThl OCBOCHUSI yueOHOro mpeamera «buonorus»
BKJIFOYAIOT: 3HAYUMbIC IS (OPMHUPOBAHMS MHUPOBO33PEHUS OOYJAIOITHXCS
MEXAUCIUTUIMHAPHBIE (MEXIPEIMETHBIE) OOIICHAYYHbIC MOHATHSA, OTPAXKAIOIINE
[EJIOCTHOCTh HAyYHOM KapTHUHBI MHUpa M chHeuuduKy METOJO0B IO3HAHMUS,
HCTIOJb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPrus, sIBICHUE, MPOIiecC,
CUCTEeMa, Hay4HbId (PaKT, MPUHIUII, TUMIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUs,
UCClIeloBaHUe,  HaOJOJIEHHe, UW3MEpEHUe, OKCIEPUMEHT U  JIPYTHX),
yHUBEpCaJIbHbIE Y4ueOHbIE JCHCTBUS (IMO3HABATEIbHBIC, KOMMYHHKATHBHBIC,

PEryJISITUBHBIE), o0ecreynBaroIIme dbopmupoBaHue byHKIMOHATBHOU
rPaMOTHOCTH U  COLMAIbHOM KOMIETCHIMU OOyYarolmmxcs, CIOCOOHOCTh
00yJaroIxcs HCITOTh30BATh OCBOCHHBIC MEXIUCITUTUTHHAPHEIE,

MHPOBO33pPEHUYECKHE 3HAHUS W  YHUBEpCaJIbHbIC ydeOHbIE JEHCTBUS B
MIO3HABATEILHON U COIIMAIbHOM MIPaKTHKE.

MertanpenMeTHbie pe3ysibTaThl OCBOCHHUSI MPOTPaMMbl CPEIHETO O0OIIero
00pa3oBaHuUsl IOHKHBI OTPakKaTh:

OBaanenue YHHUBEpPCAIbHBIMH yueOHbIMH NMO3HABATEJbLHBIMH
AEUCTBUSAMM:

1) 0a30BbIe JIOTHYECKHE AeliCTBHS:

CaMOCTOSITeTLHO  (OpMynMpoOBaTh U aKTyaJIU3UpOBaTh  MPoOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJB30BaTh TPU OCBOCHUU 3HAHUN MNPUEMBI JIOTMYECKOTO MBIIUICHUS
(amanu3a, cuHTE3a, CpaBHEHMS, KiiacCu(UKAIIUK, 0000IICHHUS ), PaCKPBIBATh CMBICIT
OMOJIOTUYECKUX TOHATHM (BBIACIATh WX XapaKTEPHBIC MPHU3HAKH, YCTAHABIMBATH
CBSI3U C IPYTUMHU TTOHSATHUSIMH );

OTpeNEeNATh LU JACATEeNbHOCTH, 3ajlaBasi mapamMeTpbl W KPUTEPUU UX
JTOCTUKEHUSI, COOTHOCUTH PE3yJIbTaThl IESITEIILHOCTH C MOCTABICHHBIMU IIEIISIMU;

UCII0JIb30BaTh OMOJIOTUYECKUE MOHATHUS ISl OObsICHEHUS (DAKTOB U SIBJICHUIM
YKABOM IIPUPOJBI,

CTPOUTH JIOTMYECKUE PACCyXACHUS (MHAYKTUBHBIC, JEAYKTHUBHBIC, IO
AQHAJIOTHH), BBISIBISATH 3aKOHOMEPHOCTH M TNPOTHBOPEUYHS B PacCMaTpHUBAEMBbIX
SIBJICHUAX, (DOPMYJIMPOBATH BBIBOJIBI U 3aKJIFOUCHUS,

MIPUMEHSITh CXEMHO-MO/ICILHBIC CpeacTBa TSI MIpeCTaBICHUS
CYIIECTBEHHBIX CBsI3€l M OTHOIICHUN B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTax, a



TAaKK€  MPOTUBOPEYMH  Pa3HOTO  pOJA,  BBIABICHHBIX B Pa3IUYHbIX
UH(OPMAITMOHHBIX UICTOYHUKAX;

pa3palaThiBaTh IUIAH PELICHUS MPOOJIEMbI C y4ETOM aHalu3a HWMEIOIIUXCS
MaTepHUAIbHBIX U HEMATEpUATILHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBHI B ICSITCIIbHOCTh, OIICHUBAThH COOTBETCTBHE PE3YIHTATOB
IIEJISIM, OIICHUBATh PUCKH TIOCIIEACTBUN ACATEIBHOCTH;

KOOPJIMHUPOBaTh W  BBHINOJHATH pabOTy B  YCIOBHUSIX  PEAJBHOTO,
BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX TIPOOJIEM.

2) 0a30BbI€E HCCJIEA0BATEIbCKHE TeliCTBHS:

BJIAJICTh HABBIKAMH y4E€OHO-HCCIIEIOBATEIBCKON U MPOCKTHOM JESTEIBHOCTH,
HaBBIKAMM  pa3penieHus MNpoOJieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSTEIIbHOMY MOUCKY METOJIOB PELICHUs MTPAKTUYECKUX 3a]1a4, TPUMEHEHHIO
Pa3ITUYIHBIX METOJIOB TTO3HAHUS;

UCIIONB30BaTh pa3jMYHbIEe BHUIBl JEATEIBHOCTH MO TIOJYYEHHIO HOBOTO
3HaHMS, €ro MHTEpIpEeTalui, NPeoOpa3oBaHUI0O M MPUMEHEHUIO B y4eOHBIX
CUTYaIIHIX, B TOM YKCJIE MPU CO3JJaHUU YUYEOHBIX U COLIMAIIBHBIX MPOEKTOB;

dbopMHpOBaTh HAYYHBIN TUI MBINIJICHUS, BIaJACTh HAYYHOW TEPMUHOJIOTHEH,
KJTFOUECBBIMH TTOHSATHSIMH U METOJaMU;

CTaBUTh M (OopMyIMpoBaTh COOCTBEHHBIE 3aJadyd B O00pa30BaTEIbHOU
NESTEIbHOCTU U KU3HEHHBIX CUTYaIUsX;

BBISIBIIAITH TIPUYUHHO-CIICJCTBEHHBIE CBS3M U aKTyaJU3UpOBaATh 3ajauy,
BBIIBUTATh THUIIOTE3y €€ pEIICHHs, HAaXOIWTh apryMEHTHI IS JTOKa3aTeIbCTBA
CBOMX YTBEP)KJICHHIA, 33]1aBaTh MapaMeTPhl U KPUTESPUH PEIICHUS;

aHAIM3UPOBATh TIOJYYCHHBIE B XOJ€ PEIICHHS 3aJaydl  Pe3yJbTaThl,
KPUTHUYECKU OIICHUBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBHUSIX;

JaBaTh OIICHKY HOBBIM CHUTyaIlUsiM, OIIEHWBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISTH IEJICHANIPABICHHBIN MOUCK TIEPEHOCa CPEJCTB U CIIOCOOOB
JeNCTBUS B MPO(PEeCCHOHATIBHYIO CPEY;

YMETh MEPEHOCUTH 3HAHUS B MIO3HABATEIHHYIO M MPAKTUIECKYIO 001acTh
KU3HEICATCIILHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00JIaCTEH;

BBIJIBUTATh HOBBIC UJICH, TIPE/JIaraTh OPUTHHAIBHBIC TIOJIXO0/IbI M PEIICHUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE aTbTePHATHBHBIC PEIICHHUS.

3) pa6ora c undgopmanmei:

OpPUEHTHUPOBATHCS B PA3IMYHBIX UCTOYHHMKAX WHPOpMAIUH (TEKCTE YU4eOHOTO
MocoOus, HAYYHO-TIONMYJSIPHOW JIUTEepaType, OHOJIOTMYECKUX CJIOBapsiX W
CIIpaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbBIX, B VIHTepHETE), aHaTu3UpOBaTh



UH(GOPMAIIUIO PA3TUYHBIX BUIOB U (GOPM IPEICTABICHUS, KPUTHUECKU OLIEHUBATh
e€ JI0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTD;

dbopMyIIMpOBaTh 3aMpOChl U MPUMEHSATh PA3IUYHBbIE METOJBI IIPU MOUCKE U
oTbope Ouosioruueckor mHOpMaIMKi, HEOOXOAMMOM JIJIsi BBITIOTHEHUS YYCOHBIX
3az1ay;

npuoOpeTaTh OIBIT HCHOJB30BaHUSA HWH(GOPMAIMOHHO-KOMMYHHUKATHUBHBIX
TEXHOJIOTUM, COBEPIICHCTBOBAThH KYJbTYpPYy aKTUBHOTO MCIIOJIb30BAHUS PA3IMYHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAJbHYIO  (QOpMy  MpenCTaBICHHUS
ouonoruueckor uHbopMauu (cxemsbl, rpaduKy, TUarpaMmbl, TaOIUIBI, PUCYHKU
H Ipyroe);

UCIIOJIb30BaTh HAY4YHBIM S3bIK B KauyecTBE CpEACTBA HpuU padore cC
Ouonornueckod HH(OpMalMen: NPUMEHATh XHUMUYECKUE, (U3MUECKHE U
MaTeMaTUYECKHE 3HAKHM M CHMBOJIBI, (pOpMyJbl, aOOpEeBHATYPY, HOMEHKIATYpY,
UCIIONIb30BaTh M NPEeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMUYECKHE  CPEACTBA
HarJIIHOCTH;

BJaJE€Th  HAaBBIKAMU  paclO3HAaBaHMSA M 3AlIUTHl  MHpOpMaIuH,
MH(POPMAITMOHHOHN 0€3011aCHOCTH JINYHOCTH.

OgyaieHue YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMY /Ie/iCTBUSIMH:

1) oOmenne:

OCYIIECTBIISATH KOMMYHHUKAIIMK BO BCeX c(hpepax KU3HU, aKTUBHO y4acTBOBATh
B JlMajore WM JUCKYCCHU MO CYHIECTBY OOCyKIaeMoW TeMbl (yMEHME 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIEHUS OTHOCHUTEJIBHO BBIIOJHEHUS MNpeaIaraeMon
3a/lay, YYUTHIBaTh MHTEPEChl U COTJACOBAHHOCTH MO3UIMI JPYTUX YYaCTHUKOB
JMajora Uil JUCKYCCHM);

pacro3HaBaTh HeBepOaJbHbIE CpEICTBAa OOIIEHUS, IOHWMATh 3HAYCHUE
COLIMAJIbHBIX 3HAKOB, NPEINOCHUIOK BO3HUKHOBEHMSI KOH(JIMKTHBIX CHUTYyallUi,
YMETh CMSATYaTh KOH(MIMKTHI U BECTH MIEPETOBOPHI;

BJIAJIETh PA3IUYHBIMU CHOCOOAMU OOILEHUS U B3aUMOJICHCTBUS, TOHUMATh
HaMEpEHUs IPYTUX JIOJEH, MPOSBIATh YBAKUTEIBHOE OTHOILLIEHHUE K COOECETHUKY
U B KOPpeKTHOU (popme hopMyIMpoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHS C HCIIOJIb30BAHHEM
A3BIKOBBIX CPEJICTB.

2) coBMecTHas 1eITeJIbHOCTh:

MOHUMATh M MCMOJIb30BaTh MPEUMYILECTBA KOMAHIHOW M WHIMBHUAYaJIbHOU
paboOTHI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbI, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHHUS TPYNNOBLIX (HOPM B3aMMOJCHCTBHS MPU pEIICHUH yueOHO! 3aa4u;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX NEHCTBHI C Y4YETOM O0OIIUX
MHTEPECOB M BO3MOKHOCTEN KaXKJOr0 YI€HA KOJUIEKTUBA;



INPpUHAMATh €AW COBMECTHOM  JI€ATENBHOCTH, OpPraHU30BBIBATH U
KOOPAVMHUPOBATh NEUCTBUSA MO €€ JOCTHXKEHHUIO: COCTAaBIATh IUIAH JEHCTBUIA,
pacupeneniaTb PO ¢ Y4ETOM MHEHHH YYaCTHHKOB, OOCYXKIaTh PE3yJbTaThI
COBMECTHOM padoThI;

OLICHMBATh KauyeCTBO CBOETO BKJIaJa M Ka)XXJOTO y4YaCTHUKA KOMAaHJbl B
oOIIMI pe3yJsIbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLIEHUBATh HJEH C TMO3WLUHUH HOBH3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBJISITh TO3UTUBHOE CTPATETUYECKOE IMIOBEICHHE B Pa3JIMYHBIX
CUTYAaIUsIX, IPOSIBIISATh TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUITUATUBHBIM.

OBJiaieHNe YHMBEPCAJIbHBIMH PEryJATHBHBIMH 1eiCTBUSIMU:

1) camoopranuzanmusi:

UCIIOJIB30BaTh OWMOJIOTMUECKHWE 3HAHUS JIS BBIABJICHUS NOpoOJIeM M HUX
pelIeHus B )KU3HEHHBIX U YYEOHBIX CUTYaIUsIX;

BBIOMpaTh Ha OCHOBE OHOJIOTUYECKUX 3HAHUW IIEJIEBbIE M CMBICIOBBIC
YCTAHOBKHU B CBOMX JEHCTBHSIX W MOCTYIKaxX MO OTHOUIEHUIO K YKUBOW MPUPOJE,
CBOEMY 3JI0POBBIO U 3J0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEJIbHO OCYIIECTBIISITh MO3HABATEIIbHYIO JIESITEIBLHOCTD, BBISBIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATh COOCTBEHHBIE 3a/1aud B 00pa30BaTEIHLHOM
NEATEeIbHOCTU U )KU3HEHHBIX CUTYyaIUsX;

CaMOCTOATENILHO  COCTaBJIATh IIJIaH pEHIeHUS MpoOJeMbl C  y4E€TOM
UMEIOITUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MIPEAIMOUTESHHUIA;

JlaBaTh OLICHKY HOBBIM CUTYaIlUsIM;

pacuIupsiTh paMKH Yy4eOHOro MpeaMeTa Ha OCHOBE JMYHBIX MPEANOUYTCHUII;

JieJIaTh OCO3HAHHBIN BBHIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrIocoOCTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO IMUPOKOW HPYIUIIUU B
pPa3HBIX O00JIACTSIX 3HAHWM, TOCTOSIHHO TOBBINIATH CBOW 0Opa30BATENbHBIN |
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPO.Ib:

JlaBaTh OIIEHKY HOBBIM CUTYyallUsiIM, BHOCUTh KOPPEKTHBBLI B JIESTEILHOCTD,
OIIEHUBAaTh COOTBETCTBUE PE3YJIbTATOB IEISIM;

BIAJCTh HAaBBIKAMH  [IO3HABATENIbHONW  pediekcur Kak  OCO3HAHUsA
COBEpIIIa€MbIX JCHCTBUM U MBICIUTEIBHBIX TPOIIECCOB, HX PE3YJIbTATOB M
OCHOBAHUM, MCIIOIL30BaTh MPUEMBI pedIECKCUHU [IJIsi OLICHKU CUTYyalluH, BbIOOpa
BEPHOIO PEILICHHUS;

yMETh OIIEHUBATh PUCKHM U CBOEBPEMEHHO MPUHUMATh PEUIEHUS MO HUX
CHUKEHHUIO;



OPUHUMATh MOTHUBBI W apryMEHThl JPYIUX [pU AaHAIU3€ pe3yJbTaToB
JESITEIbHOCTH;

3) npuHATHE Ce0A M APYTUX:

IPUHUMATH Ce0sl, TOHUMasl CBOM HEJIOCTATKU U JOCTOMHCTBA;

OPUHUMATh MOTHUBBI U apryMEHTbl JPYIHX IpU AHAIU3E pPe3yJbTaToB
NEeSATENbHOCTH;

IIPU3HABaTh CBOE MPABO U NIPaBO IPYrMX Ha OLIMOKY;

pa3BHUBaTh CIOCOOHOCTh MIOHMMATh MUP C IMO3UILIUU APYTOro YEIOBEKa.

IHPEAMETHBIE PE3YJIBTATDBI

[TpenmeTrHble pe3ynbTaThl OcBoeHUs MporpaMmMmbl COO mno Ouosoruu Ha
0a30BOM YpOBHE BKJIIOYAIOT crienupuueckue ais yueOHoro npeamera « buosorusp»
Hay4HbIC 3HAHMS, YMEHHUSA U CIIOCOOBI IEUCTBUI MO OCBOEHUIO, MHTEPIPETALUU U
peoOpa30BaHUIO0 3HAHUM, BUABI JEATEIBHOCTH O MOJIYYEHHIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUW B PA3IMYHBIX YUYEOHBIX CHUTyallMAX, a TaKKe B peajbHBIX
KU3HEHHBIX CUTyallUsX, CBA3aHHBIX C Ouojorueid. B mporpamme npeaMeTHbie
pe3yabTaThl MPEACTABICHBI IO rOAaM O0yUEHHUS.

[IpeameTHBIE pe3ynbTaThl OCBOCHUS ydeOHoro mnpeamera «buonorus» ¢ 10
Klacce NOJKHBI OTPAXKATh:

c(OpMUPOBAHHOCTH 3HAHUM O MECTE W POJM OMOJIOTUU B CHCTEME HayYHOTO
3HAHUS ECTECTBEHHBIX HayK, B (OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTHHBI MHpPAa M HAYYHOIO MHPOBO33PEHHMS, O BKIJIAJE POCCHUICKUX WU
3apyOCKHBIX YUYEHBIX-OMOJIOTOB B  pa3BUTHE Ouoyoruu, (yHKIIMOHAILHOM
rPaMOTHOCTH Y€JIOBEKA ISl PEILICHHS )KU3HEHHBIX 3a/a4;

YMEHHE pPACKpbIBaTh COAEpkKaHHE OHOJIOTMYECKHMX TEPMUHOB U TOHSATHUI:
KU3Hb, KJIETKA, OpraHu3M, MeTabogu3M (OOMEH BEUIECTB U MPEeBpallCHUE
SHEPTrUur), TOMeocTa3 (CaMOpEeryJidlus), YPOBHEBAs OpraHU3alus KUBBIX CHCTEM,
CaMOBOCHPOU3BEACHUE (PEMPOIYKIIHS ), HACIEACTBEHHOCTh, U3MEHUYMUBOCTD, POCT U
pa3BUTHE;

yMEHUE Hu3JIaraTh OHOJIOTMYECKHE Teopuu (KJIETOYHasi, XpPOMOCOMHAs,
MyTallMOHHAsI, IIEHTpajbHas J0TMa MOJEKYJapHOH Owuosorun), 3akoHbl (I
Mennens, T. Moprana, H. 1. BaBunosa) u yuenust (0 ueHTpax MHOroo0Opasusi u
MPOUCXOXKIEHUs KyJIbTypHbIX pactenuii H. U. BaBuiosa), onpenensite rpaHUIlbI
UX IPUMEHUMOCTH K )KUBBIM CHCTEMAaM;

yMEHHE BJa/IeTh METOAAMH HayYHOTO TIO3HAHMSI B OMOJIOTUN: HAOIIOACHHUE U
OMMCAHUE >KUBBIX CHCTEM, IPOILIECCOB W SIBJICHUM, OpraHu3alvs U IpOBEJICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIIBM)KEHHME  TUIIOTE3bl,  BbBISBIICHUE
3aBHCHUMOCTH MEXIYy HCCIIEIyeMbIMU BEIMUYMHAMHU, OOBSICHEHHE TMOTYyYEHHBIX



pE3yJIbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX NOHATHUH, TEOPUH M 3aKOHOB, YMEHHE
JIeJ1aTh BBIBO/Ibl HA OCHOBAHUM IOJIyYEHHBIX PE3YJIbTATOB;

YMEHUE BBIJCIATh CYIIECTBEHHBIE NPU3HAKH BUPYCOB, KJIETOK IPOKAPUOT U
AYKapuoT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
MPOLIECCOB: OOMEHa BEIIECTB U TMPEBPAILLEHUS HEPTHHM B KJIETKe, (POTOCHHTE3a,
IUIACTUYECKOTO W HHEPreTHUECKOro OOMEHa, XEMOCHHTE3a, MHTO03a, Meio3a,
OIUIOJIOTBOPEHMS], PAa3MHOXKEHMs, WHIUBUIYaJbHOTO Ppa3BUTHUS  OpraHu3Ma
(oHTOTEHER);

yYMEHHE TMPUMEHSTH TMOJy4YeHHbIE 3HAHUS i1 OOBSICHEHHUS OWOJIOTUYECKUX
IIPOLIECCOB W SIBJICHUM, JJI NMPUHATUS NPAKTHYECKUX PEIICHUM B MOBCEIHEBHOU
KU3HH C 1eJbl0 olecrieyeHus: 0e30MacHOCTH CBOETrO 3/0POBbS U 3JI0POBbS
OKpY>KaroIIMX JIOAEH, COOJII0IEHNSsI HOPM I'PaMOTHOTO MOBE/IEHUS B OKPYKaroIien
OPUPOJHOM cpene, MOHMMaHuE HEOOXOAMMOCTH HCIIOJIBb30BAHUS JOCTHKEHUM
COBPEMEHHOMU ounonoruu 51 OMOTEXHOJIOTHIA UL palMOHAJIBHOTO
MPUPOJONOIb30BAHMS;

YMEHUE pellaTh »JJIEMEHTAPHBIE TIEHETUYECKHE 3aJadyd Ha MOHO- H
OUTUOPUIHOE CKPEIMBAHUE, CLEIJICHHOE HACIEI0BAaHUE, COCTABIIATH CXEMBI
MOHOTMOPHIHOTO CKPEIIMBAHUA ISl MpPEJICKa3aHMsl HACJIEJOBAHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBINOJHATH JIA0OPATOPHBIE M MPAKTHYECKHE PadOThI, COOJIIOAATH
npaBuia npu padboTe ¢ y4eOHBIM U JTA00PATOPHBIM 000PYI0BAHUEM;

YyMEHHE KPUTHUECKH OLEHUBATh M HMHTEPIPETUPOBATH HH(POPMAIUIO
OMOJIOTUYECKOTO  COJIEpPKAHMUS, BKJIIOYAIOLIYIO0 TICEBIOHAYYHBbIE 3HAHMUS U3
Pa3IMYHBIX UCTOYHUKOB (CpEACTBA MAaCCOBOM MH(POPMALIMK, HAYYHO-TIOMYJIPHBIE
Marepuanibl), 3THUYECKHE AaCHEeKThbl COBPEMEHHBIX MCCIEIOBAaHUNH B OHOJIOTHH,
MeAULIUHE, OUOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IMCHbMEHHBIE U YCTHBIE COOOILIEHUS,
0000111251 OMOJIOTHYECKYI0 MH(POPMAIIMIO W3 HECKOJbKUX HCTOYHHKOB, TPAMOTHO
UCI0JIb30BaTh MOHSITUIHBIN armapaT OMOJIOTUH.

[TpenmeTHbIe pe3ynbTaThl OCBOEHUS yueOHOro mpeamera «buonorus» 6 11
Kjlacce NOJKHBI OTPAXKATh:

c(OpPMUPOBAHHOCTH 3HAHUIM O MECTE W POJM OMOJIOTUU B CHCTEME HayYHOTO
3HaHHSA E€CTECTBEHHBIX HayK, B (OPMUPOBAHHUU COBPEMEHHOW €CTECTBEHHO-
HAy4YHOM KapTHHBI MHUpAa U HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX W
3apyOeKHBIX YUYEHBIX-OMOJOrOB B pa3BUTHE OMOJIOTMM, (YHKIIMOHAIHHOM
IPaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS )KU3HEHHBIX 3a1a4;

YMEHHE PAaCKphIBaTh COJEp)KaHHE OMOJOTUYECKHMX TEPMHUHOB M TMOHSITHIA:
BUJ, MOIYyJIALNSA, FeHO(OH, SBOIIOMS, ABWKYIINUE CUibl ((haKTOpPbI) 3BOJIIOLUH,
IPUCIIOCOOJIEHHOCTh OPTaHU3MOB, BUJJ000pa30BaHUE, IKOJIOTHYECKUE (PAKTOPBI,



DKOCUCTEMA, IPOAYLEHTHI, KOHCYMEHTbI, pPEIyLEHTbl, LN NUTaHUs,
HKOJIOTMYECKas UpaMuia, OnoreoreHos, onocgepa;

yMEHHE U3JaraTb OHOJOTHYECKHE TEOpUH (IBOJIONMOHHAA Teopus Y.
JlapBuHaA, CHHTETHYECKass TEOPHsl SBOJIOIMHM), 3aKOHbI U 3aKOHOMEPHOCTH
(3apognpimeBoro cxoxacrsa K. M. bapa, depenoBaHusi IJIaBHBIX HalpaBICHUNA U
myTeit sBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. WM. Bepuanckoro),
OIIPEAEIIATh TPAHULIBl UX TPUMEHUMOCTH K JKUBBIM CHCTEMAaM;

YMEHHE BJIaJIeTh METOIaMU HAYYHOI'O IMO3HAHUS B OMOJIOTUU: HAOIOIEHUE U
ONMCAHUE KUBBIX CHCTEM, IMPOLIECCOB U SIBJICHUM, OpraHU3alys W IPOBEICHHE
OMOJOTHMYECKOTO  JIKCIEPUMEHTa,  BBIABWKECHHE  TUINOTE3bl,  BBISBJICHHE
3aBUCUMOCTH MEXJy HCCIEIyEMbIMU BEIMYUHAMH, OOBSICHEHUE MOJYyUYEHHBIX
pE3yIbTAaTOB, MCIIOJIB30BAHHBIX HAYYHBIX NOHSITHH, TEOPUM U 3aKOHOB, YMEHHE
JIeNIaTh BBIBOJBI HA OCHOBAHUU IIOJyYEHHBIX PE3YJIbTaTOB;

YMEHUE BBIICIATh CYUIECTBEHHBIE IPU3HAKUA CTPOCHUS OMOJIOTMYECKUX
OOBEKTOB: BHJIOB, TMOIYJISIUI, MPOIYLUEHTOB, KOHCYMEHTOB, pEIYyLIEHTOB,
OMOTeOLEHO30B U 3KOCHCTEM, OCOOEHHOCTHM TPOIIECCOB: HACJIEICTBEHHOU
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUA000Opa30BaHUs, MPUCIOCOOIIEHHOCTU
OpPraHMU3MOB, JI€UCTBUS 3KOJOTMYECKMX (AKTOpPOB HA OpPraHU3MbI, MEpEeHOCca
BEILIECTB M TIOTOKA SHEPIHMH B B3KOCHCTEMaX, AHTPOIOTCHHbIX H3MEHEHUW B
HKOCHUCTEMax CBOEH MECTHOCTH, KpPYTrOBOPOTa BEIIECTB M OMOTr€OXMMHYECKUX
IIUKIIOB B Orocdepe;

yYMEHHE MPUMEHSATH MOJIyY€HHbIE 3HAHUS Ji1 OOBSICHEHUS OUOJIOTHMYECKUX
MIPOLIECCOB M SIBJIICHUM, IJIS NMPUHATHUS MPAKTUYECKUX PELICHUNA B IOBCEAHEBHOU
KU3HH C 1eJbl0 o0ecreyeHus: Oe30MacHOCTH CBOETO 3/I0POBbSi U 3JI0POBbS
OKPY’KaIOIIUX JIIOJIEH, COOJIIOICHHUSI HOPM T'PAaMOTHOTO MTOBEAEHUS B OKPY KaroIen
OPUPOJHOM cpene, MOHMMAHUE HEOOXOAWMOCTH WCIOJIb30BAHUS JOCTHKEHHUN
COBPEMEHHOM OMOJIOTHH JIJIsl pALlMOHAIILHOTO MPUPOAOIOJIb30BAHNUS;

YMEHHUE pelaTh 3JIEMEHTapHble OMOJIOTMYECKHUE 3a/1aud, COCTaBISATh CXEMbI
NepeHoca BEIIeCTB U YHEPTUU B IKOCHUCTEMaXx (LM MUTaHUS);

YMEHHUE BBIMOJHATH JIa0OpATOpPHBIE M MPAKTHUYECKHE PadOThI, COOJIIOAATH
mpaBuia npu pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0BAHUEM;

yMEHHE KPUTHUECKH OLEHUBATh M HMHTEPIPETUPOBATH HH(POPMAIUIO
OMOJIOTMYECKOr0  COAEpXaHMs, BKIIOYAIOUIYI0O TICEBAOHAyYHbIE€ 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpEACTBA MACCOBOM MHGOPMALIMK, HAYYHO-TIOMYJISPHBIE
Marepualbl),  paccMaTpuBaTh  IJI00AJbHBIE  DKOJOTMYECKUE  MPOOJIEMBI
COBPEMEHHOCTH, (OPMUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO TO3UIINIO;

YMEHHE CO3/1aBaThb COOCTBEHHbIE MHCbMEHHbIE W YCTHBIE COOOIIEHUS,
000011asi OMOJIOTHYECKY0 UHPOPMALMIO U3 HECKOJIbKHUX HCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh OHATUNHBIN anmnapat OMOJIOrHH.



TEMATHYECKOE INTAHUPOBAHUE

10 KUIIACC
KosunvecTBO 4acos DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB 1 TeM (undgposbie)
Ne i/t Kontpouabnsie | IIpakTnyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
bubnuorexa [JOK
1 b 2 0 1
HONIOTHA KaK HayKa https://m.edsoo.ru/7f41c292
bubnnorexa [JOK
2 X 1 0 0
MBRIC CHOTEME 1 HX Opratmmsatutt https://m.edsoo.ru/7f41¢292
bubmnorexa [JOK
X i 8 0 2
3 MMHUYECKHUI COCTaB U CTPOCHHE KIIETKH hitps:/m.cdsoo.ru/Ti41¢292
bu6mmoteka [IOK
4 XK 6 1 1
VSHEACHTCIRHOCTE [UIETEH https://m.edsoo.ru/7f41¢292
5 PasMHOXEHNE 1 MHAUBUAYAJIbHOE Pa3BUTHE 5 0 | bubnmnoreka [JOK
OpPraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnencrBeHHOCTh M N3MEHYHNBOCTH g 0 3 bubnuorexa [JOK
OpraHu3MOB https://m.edsoo.ru/7f41¢292
7 Cenekuus opranu3MoB. OCHOBBI 3 0 0 bubmuorexa [JOK
OMOTEXHOIOTHH https://m.edsoo.ru/7f41c292
but6mmorekxa [IOK
8 P 1 1 0
C3EPBHOE BpeMi https://m.edsoo.ru/7f41c292
OBUIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 8




11 KITACC

KoaundecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3iesioB M TEM nudpoBLIe
Ne n/m P Kourpoubublie | IIpakTHyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
bu6mmorexa [IOK
1 o 0 2
IBOMIOIHMOHHAs OHONOTHA ? https://m.edsoo.ru/7f41cc74
) BoO3HUKHOBEHME U pa3BUTHE )KU3HU Ha 9 0 | bubnnorexka [IOK
3emite https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
3 0] 5 0 2
Prafivi3Mbl 1 OKpY’Kaiolad cpesa https://m.edsoo.ru/7f41cc74
bubmuoreka [JOK
4
Coo011ecTBa ¥ DKOJIOTHYECKHUE CUCTEMBL 9 0 0 hitps/m.cdsoo.ru/7f41ecT4
5 PesepBHOe Bpems 2 2 0 Brbmmorexa LIOK
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 34 2 5




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosnvecTBO 4acoB DJIeKTPOHHbBbIE
Ne ara uudposbie
Tema ypoka Kontpoabubie | IlpakTuyeckue A p
n/n Bceero U3y4YeHHusi | oO0pa3oBaTesIbHbIE
padoThbI padoThI
pecypcnl
bubmuorexa [JOK
1 buonorus B cucreme Hayk 1 0 0 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
Meroab! O3HAHMS )KUBOU MPUPOJIBI.
[TpakTuueckast paborta No 1
bubnuorexa [JOK
2 «Mcronp30BaHNe pa3IMYHBIX 1 0 1
https://m.edsoo.ru/863e6122
METO/IOB IPU U3YUYEHUU
OMOJIOTHYECKUX 0OBEKTOBY
3 buonornyeckue cucTeMsl, IPOLIECCHI | 0 0 bubmuorexa [JOK
U UX U3y4EeHHUE https://m.edso0o.ru/863e6564
4 Xumuyeckuii coctaB KiIeTku. Boga u | 0 0 bubmuorexa [JOK
MUHEpAJIbHBIE COIU https://m.edsoo.ru/863e674e
bu6nunorexa [IOK
5 b .C 0 1 0 0
CHICH. TOCTAB 1 CTPOCHHE DETIOR https://m.edsoo.ru/863e6b72
DepMeHThI — OMOJIOTHYECKHE
karanu3aTopsl. JlabopaTopHas
6 pabota Ne 1 «M3yuenue | 0 | bubnmnoreka [JOK
KaTaJINTHYECKOM aKTUBHOCTH https://m.edso0.ru/863e6b72
dbepMeHTOB (Ha MpUMeEpe aMuIa3bl
WJTU KaTajasbl)»
bub OK
7 VYrineBonsl. JIunuael 1 0 0 nbamorexa L

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




bubmuorexa [JOK

«Bunonorua Kak HayKka», « X KuBnie

8 HyxknennoBeie kuciotel. ATO
https://m.edsoo.ru/863e6d5c

9 Hcropust u MeTObI U3yUYEHUS bubnmoreka [JOK

kietku. Kiierounas reopust https://m.edsoo.ru/863e6e88

10 Knerka kak 1ie;10cTHas xKuBas

cucrema
CrpoeHune 3yKapuoTUYECKON KIIETKH.
JlaboparopHas pabota Ne 2
«/3yueHue cTpoeHUsl KIETOK Bbu6mmoteka [JOK
11 pacTeHui, KUBOTHBIX, TPUOOB 1 https://m.eds00.ru/863e6ff0
OaxTepuii o1 MUKPOCKOIIOM Ha https://m.edso0.ru/863e716¢c
TOTOBBIX MUKpOIIpEnaparTax u ux
OITMCaHHE»

12 OOMeH BEIIECTB HIIH METAa00JIH3M bubmorexa [TOK
https://m.eds00.ru/863e766¢
bu6mmoteka [IOK

13 PotocuuTes. XemocuHTes https://m.edsoo.ru/863e7¢98

JKu3HeHHbIN UK KIeTKU. [{enenue
KJIeTku. Muto3. JlabopaTopHas

14 paborta Ne 3 <<Ha6J'IIO)IIZ:HI/I€p MHTO32 B brbmmorexa [OK

https://m.edsoo.ru/863¢e7dc4
KJIETKaX KOHYMKa KOpelTKa JyKa Ha
TOTOBBIX MUKpOIIpenapaTax»

15 DHepreTuyeckuii o0OMeH bubmmorexa LHOK
https://m.edsoo.ru/863e7aae

buocunTes 6enka. Peakimst

16 MaTpUYHOTrO CUHTEe3a. TpaHcisnus bubmorexa [TOK
https://m.edsoo.ru/863e796¢

— OmocuHTe3 OenKa
17 0606LatoLLMil YPOK N0 TeMam but6mmoreka [IOK

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




CHUCTEMBI M UX OpTaHU3aIus,
«XHMMHUYECKHUI COCTaB U CTPOEHUE
KIETKN», <« Ku3znenesare1bHOCTh
kietkn». KontponbHas padora.

13 Hexnerounsie ¢hopmbl )KU3HH — bubmmoteka [IOK
BUPYCBI https://m.edsoo.ru/863e7540
bubnuorexa [JOK
19 Dopmbl pa3sMHOXKEHHS OPTaHU3MOB https://m.edso0o.ru/863e81b6
https://m.edsoo.ru/863e831e
bubmuorexa [JOK
2 Meii
0 eHos https://m.edsoo.ru/863e7f4a
O06pa3oBaHue 1 pa3BUTHUE MOJTOBBIX
KJIeTOK. OIJI0I0TBOPEHHE.
o1 JlaGopatopHas pabota Ne 4 bu6muoreka [IOK
«/3ydeHue CTpOEeHUS MOJIOBBIX https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax»
2 WunuBuayansHOE pa3BUTHE bubmuoreka [IOK
OpraHH3MOB https://m.edsoo.ru/863e8436
3 I'enetuka — Hayka o bubmuoreka [IOK
HACJICACTBECHHOCTH 1 N3MECHUYMBOCTH https://m.edsoo.ru/863e8612
3aKOHOMEPHOCTHU HACIEAOBAHUS
24 1| I/ISHaKO]IS) Mounoru6 I/IH HOE bubmmorexa LHOK
P ' PHA https://m.edsoo.ru/863e8878
CKpEITUBaHNE
UTHOPHUIHOE CKpeIUBaHue. 3aKOH
Hurnbpuzoe ciper Bu6nuotexa LIOK
25 HE3aBUCUMOT'0 HACJIEAOBAHHUS
https://m.edsoo.ru/863e89a4
MIPU3HAKOB
26 ClIeIUIeHHOE HACIEIOBaHUE but6mmoreka [IOK

npusHakoB. JlabopaTopHas paborta Ne

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




5 «M3yuenue pe3ynbTaToB
MOHOTHOPHUIHOTO M TUTHOPUTHOTO
CKpeIIMBaHUs Y IpOo30(HIIbI HA
TOTOBBIX MUKpOIIpEnapaTax»

I'eneruka nmona. Hacnenosanue

bubmuorexa [JOK

27 [IPU3HAKOB, CLEINIEHHBIX C [I0JIOM https://m.edsoo.ru/863e8c60
N3menunBocTs. Henacnencreennas
U3MEHUYUBOCTH. JlabopaTopHas

)3 pabota Ne 6. M3yuenue bub6nuoreka [IOK
MOIU(DUKATTIOHHOW U3MEHUHUBOCTH, https://m.edsoo.ru/863e8efe
[IOCTPOEHKE BapUALIMOHHOIO Psijia U
BApUALIMOHHON KPUBOI»

HacnencTBeHHass ”3MEHYUBOCTD.

29 JlaGopatopHas pabota Ne 7. «AHanu3 bu6muoreka [IOK
MyTalui y 1po30QuiIbl Ha FOTOBBIX https://m.edsoo.ru/863e8efe
MUKpOIIpenaparax»

30 ['eneruka yenoseka bubmioreia LIOK
https://m.edso00.ru/863e8d78
bu6mmoteka [IOK

31 Cenexuus Kak HayKa  Mpoliecc
https://m.edsoo.ru/863e9214

1 MeToabs! 1 JOCTHKEHUS CEJIEKITNN but6mmorekxa [IOK
pPacTeHUN U KUBOTHBIX https://m.edsoo.ru/863e9214

13 buortexHonorus kak oTpacib bubmuoreka [IOK
[IPOU3BOJICTBA https://m.edsoo.ru/863e9336
PesepBHblit ypok. O60011eHNE 110

34 teme «HacnencTBeHHOCTD 1

U3MEHYHBOCTh OPTaHU3MOBY.
KonTtponsHas pabora.




OBILIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

34




11 KITACC

KoauyecTBo yacoB DJIeKTPOHHbBIE
Ne Hara nugposeie
Tema ypoka Kontpoububie | IIpakTnueckue
n/n Bcero u3ydeHusi | oOpa3oBaTesbHbIE
padoThbI padoThbI
pecypcbl
. bub. OK
1 OBOJIIOLMS U METOBI €€ U3YUYEHUs 1 0 0 nosmorexa I
https://m.edsoo.ru/863ea20e
) Wcropus pa3BuTus npeacTaBieHuit 1 0 0 bu6mmoreka [IOK
00 3BOTIOIINU https://m.eds00.1ru/863e9570
b K
3 MukposBoIIOLUS 1 0 0 nommorexa O
https://m.edsoo.ru/863e9cle
[Tomymsimus kak SJeMeHTapHas
€IMHHIIA BUJIA U YBOJTFOIIHH.
4 HJTa6o aTopHas pabora Ne 1 1 0 1 brbmorexa [TOK
paTOpHA p B https://m.eds00.ru/863e99c6
«CpaBHEHUE BHJIOB T10
MOP(}OIOTHUECKOMY KPUTEPHUIO»
5 JIBroky1ue cuibl (3J1IeMeHTapHbIe 1 0 0 bu6muoreka [IOK
(baKTOpBI) IBOIIOLUH https://m.edsoo.ru/863e9da4
bu6mmoteka [IOK
6 EctectBeHHbII 0TOOD U ero GopMbI 1 0 0
P $op https://m.edsoo.ru/863e9ed0
PesynbTaThl 3BOMIONUY:
MPHUCTIOCOOJICHHOCTh OPTaHU3MOB U
7 BHU1000pa3zoBanue. JlaboparopHas 1 0 | bubnmoreka [JOK
pabota Ne 2 «Onucanue https://m.edsoo.ru/863e9fde
MPUCTIOCOOICHHOCTH OpraHu3Ma u e
OTHOCHUTEIIEHOTO XapaKTepay»
g Hamnpasnenus u nytu ] 0 0 bu6nuorexa IIOK

MAaKpO3BOJOIHNHN

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




Heob6patumocts 3BOMIOLNM

Uctopus xxu3nu Ha 3emiie 1 METO/IbI

10 "
€€ u3y4yeHus
1 ['unore3sl MPOUCXOKACHUS )KU3HU bubnmoreka [JOK
Ha 3emiie https://m.edsoo.ru/863ea5a6
12 PazButue xu3uu Ha 3emiie 1o 3pam 1 bubnmoreka [JOK
rnepuoaam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3Tarbl YBOJIIOLUN
PaCTUTENBHOTO U )KUBOTHOTO MUPA.
13 [TpakTuueckast paborta No 1 bubnmnoreka [JOK
«/3yueHne uCKomaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHuil U )KUBOTHBIX B
KOJUICKLUSX»
14 CoBpeMeHHas cucreMa bubnmnoreka [JOK
OpraHHYECKOro MHpa https://m.edsoo.ru/863ea48e
15 DBOJIOIKS YelIoBeKa (aHTPOMOTeHe3) bubamorexa LHOK
https://m.edsoo.ru/863eac2c
16 JIBmokyuiue cuisbl (pakTopsbl) bubmmnoreka [JOK
aHTpOIIOTeHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaANH IBOJIOIAN
YelioBeKa
13 Yenoseyeckue pacsl U IPUPOJHbIE bubmuoreka [IOK
aJanTaluu YyejloBeKa https://m.edsoo.ru/863eaca2
PesepsHrlit ypok. O60011eHue mo
19 TeMe «BO3HMKHOBEHHE U pa3BUTHE
*KU3HU Ha 3emie». KonTpoibHas
paboTa.
20 DKOJIOrHs KaK HayKa




Cpenpl 00uTaHUs U HKOJIOTHYECKHE

bubmuorexa [JOK

21 dakTopbl https://m.edsoo.ru/863eafec
AlGuotnueckue GakToOpHbI.
JlaboparopHuas pabota Ne 3.
22 «Mopdonornueckue 0COOCHHOCTH bubmmorexa LHOK
. https://m.edsoo.ru/863eb10e
pacTeHuii U3 pa3HbIX MECT
OoOUTaHUS.
23 buoTtnueckue haxkTopsl bubmmorexa LHOK
https://m.edso00.ru/863eb348
DKOJIOTUYECKUE XapaAKTEPUCTUKU
nomysiun. [Ipaktudeckas padota
24 Ne 2 «Iloncuét mI0THOCTH
MOMYJISIIUI pa3HbIX BUOB
pacTeHuin»
)5 Coo01iecTBa OpraHu3MoOB — bubmuorexa [JOK
OHUOLIEHO3 https://m.edsoo.ru/863eb46a
26 DKOJOTUYECKHUE CUCTEMBbI bubmuorexa [JOK
(3KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHBIE MTOKa3aTEIN SKOCUCTEMBI.
27 DKOJIOTMYECKUE TUPAMUIBI. bubmmorexa LOK
. https://m.edsoo.ru/863eb5Sfa
CaoiictBa 3xocuctem. CyKneccus
28 [IpupoaHbie 3KOCHCTEMBI
29 AHTpPOTIOTEHHBIE YKOCHCTEMBI
30 Buocdepa — rnobanbhas bubmuoreka [IOK
3KOCUCTEMA 3eMJTU https://m.edsoo.ru/863ebbSe
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubnuotexa [JOK
ouocdepsl https://m.edsoo.ru/863ebd 16
32 YenoseuecTBo B Onochepe 3emin




3 Cocy1iecTBoBaHUE TPUPOIBI U 1 bubnmoreka [JOK
4eJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBHeIil ypok. O000IIEHNE TEMBI

34 «Coo0b1IecTBa u 3KOJIOTUIESCKUE 1
cuctembl». KonTponbHas padoTa.

OBILIEE KOJIMYECTBO YACOB I10 a4

[TPOT'PAMME




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O TPOLIECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPUAJIBI U151 YAEHUKA

* buonorus. buonornueckue cuctemsl u mponecchl, 10 kmace/ Tepemos A.B.,
ITerpocosa P.A., OO011ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«M3natenpctBo BJIAJIOC); O01I€CTBO C OTpaHMUEHHON OTBETCTBEHHOCTHIO
«M3narensckuii nentp BJIAZIOC)

* buonorus. buonornueckue cucremsl u npoirieccsl, 11 kmace/ Tepemor A.B.,
[TerpocoBa P.A., O611ecTBO ¢ OTpaHUYEHHONW OTBETCTBEHHOCTHIO
«znarensctBo BJIAJIOC)»; O6111€CTBO C OrpaHUYEHHON OTBETCTBEHHOCTHIO
«M3narensckuii nentp BJIAZIOC)

* buonorus, 10 knacc/ bensies JI.K., Apimun M., Ky3uenora JI.H. u
npyrue; nox peaakuueit bensesa 1.K., Isivmmna I'.M., AkunonepHoe

obmectBo «M3narenscTBO «IIpocBenienne»

METOANYECKHUE MATEPHUAJIBI VIS YAUTEJA

1. bepxkun6bnutr M.b., I'narones C.M., UBanora H.I1., ®puaman M.B.,
Oypanes B.A., Uyo B.B. Metonuueckoe nocobue kK yueOHuKy “O0mias
ouonorus” - M.: MHUPOC, 2000. — 93c.

2. HJL.I'aneesa., «Cto npuéMoB ajisi yueOHOro ycrexa yuYeHHKa Ha ypoKax

OMOJIOTUNY» ~-METOIMYECKOE TTocoOue i yuanuTelsa, MOoCKBa: «5 3a 3HaHUS,

2006.



3. Amutpuena T.A., Cymaroxun C.B., I'ynenkoB C.1., MenBenera A.A.

buonorus. Yenosek. O6mas 6monorus. Borpocsl. 3amanus. 3amgaun. — M.:
Hpoda, 2002. — 144c.

4. EI'D3 2020. buonorus: TpenupoBounsie 3aganust/ I.W. Jlepuep. — M.:
Dxcmo, 2019.

5. Eauneblii rocy1apCTBEHHBIN Sk3aMeH: buonorus: MeToanka noJroToBKH.
/T N.JIepuep — M.IIpocBemenne. SKCMO, 2019.

6. [Terynun O.B. DnekTuBHbIE Kypchl. IX MecTO U posib B OMOJIOTHYECKOM
oOpazoBanuu.// “buonorus B mxoine”. — 2004. - Ne7.

7. Illonomapesa U.H., Conomun B.I1., Cunensaukosa I'.JI. O0mias meToanka
o0yueHnus ouonoruu. M.: MU3gatensckuii nentp “Axanemus”, 2003. — 272 c.

8. Bricoukas M.B. TpenupoBounsle 3agaun. Bonrorpan.: Yuurens, 2005. -
148c.

9. Kyumenko B.C., [Taceunuk B.B. buonorus. lllkonsHas onummnuana. M.:
ACT - Actpens 2002, - 300c.

10. FOpkoa 1.H., [llumkesrnu M.JI O6mas 6uonorus: 10 knacc: [Toypounsie
TeCThl: TeMaTu4eCKuil KOHTPOJIb. Y 4eOHO-MEeTOIMUeCcKOe ocodure - MH:
FOununpecc, 2004.- 192 c.

11. B.IO.Kpectbsinunos,I'.b.Baiinep COopHUK 337124 IO TEHETHKE C
pewmenusimu. Caparos: «Jluuein», 1998. — 156 c.

12. b.X.CokounoBckasd. 120 3amgau o renetuke(c pemeHusmu).M.: Llentp

PCIIN,1991.-88 c.



13. C. . Juxapés ['eneruka: CoopHuk 3a1a4d. M.: M3natensctBo «IlepBoe

ceHTsa0ps», 2002. — 112 c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
HHTEPHET
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