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HOACHUTEJIBHAS 3AITMCKA

[Tpu pazpaboTke mnporpamMmbl MO OHUOJOTMH TEOPETHUECKYIO OCHOBY JUIS
OlpezesieHus] MOAXOJ0B K (POPMHUPOBAHUIO COAEpKAHUS YYEOHOTO IpeaMeTa
«buonorusa» cocraBwm: KoHuenryaimbHele mnonoxenus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH  LEJNE, coaepKaHus, pPE3yJbTaToB OOy4YEeHHS U
TpeOOBaHUIl K YPOBHIO MOATOTOBKH BBIITYCKHUKOB, IOJIOKEHHS 00 OOLIUX LEISIX U
IPUHIUIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHHE CHUCTEMBI CPEIHEro
obmero oOpa3oBanuss B Poccmiickoit ®denepanum, a TakKe TOJOXKECHHUS O
cnernuduke OMoIoTUY, €€ 3HaYCHUH B MIO3HAHUU JKUBOW MPUPOABI U 00ECTICUCHNUN
CYILIECTBOBAHMS 4YesoBeuecKoro oduiectBa. COIracHO HAa3BaHHBIM MOJIOKEHUSM,
oIpeziesieHbl OCHOBHBIE (DYHKIIMH ITPOTPAMMBI 10 OMOJIOTHH U €€ CTPYKTYpa.

[IporpaMmma 1o Ouosiorun Aa€r MpeAcTaBICHHE O LensIX, o0 oOuiei
cTpareruu oOOy4YeHUs, BOCHUTAHMS M Pa3BUTUS OOYyYarOIIMXCS CPEACTBAMHU
yueOHOoro mpeamera «buonorus», omnpeaenseT o00sf3aTeIbHOE MPEAMETHOE
COJIepXKaHUE, €ro CTPYKTYpy, paclpeielieHHe 1o pa3fenaM U TeMawm,
PEKOMEHTyEMYIO TOCJIEA0BATENbHOCTh U3yUYEHHsI yUeOHOTrO Marepuasna ¢ y4EToM
MEXIMPEAMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€d, JIOTUKU 0O0pa30BaTEIbHOrO
polecca, BO3paCTHBIX 0COOEHHOCTEN 00yUJaroIuXCsl.

B mporpamme mo Ouonorum Tak)Ke YUMTHIBAIOTCS TpeOOBaHHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpeIMETHbIM M MPEIMETHBIM pPE3yJbTaTaM
oOydyenns B (OPMHUPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIbHOM
NEeSTEIbHOCTH/Y4eOHbIX JIEUCTBUH OOY4YaIOIIMXCSl MO OCBOEHHUIO COACpKAHMS
OMOIOrMYecKoro ooOpa3oBaHMUsL.

B nporpamme no 6uonoruu (1011 kmaccel, 6a30BbIi YPOBEHB) peain30BaH
NPUHIIAII TPEEMCTBEHHOCTH B HW3YYCHHHM OHOJOTHH, Oilarofaps 4YeMy B Hel
IPOCMATPUBAETCS  HAIMPaBICHHOCTb HA pa3BUTHE 3HAHUM, CBA3AHHBIX C
(GOpMUPOBAHUEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHMUS, LEHHOCTHBIX
OpUEHTALMH JTUYHOCTH, SKOJIOTHYECKOTO0 MBIIUICHHUS, IPEACTABICHUNA O 3J0POBOM
oOpa3e KHU3HU U OEpEeKHBIM OTHOIICHHEM K OKpY)KAIOIIeW MPUPOAHON Cpene.
[ToaTomy Hapsay ¢ M3y4eHHEM OOIICOMONIOTMYECKUX TEOPUH, a TaKKe 3HAHUU O
CTPOCHHH KUBBIX CUCTEM PAa3HOIO paHra M CyIIHOCTH OCHOBHBIX IPOTEKAOIINX B
HUX TIPOLECCOB B MpPOTrpamMMme M0 OMOJIOTUHU YAEIEHO BHUMAHUE HCIIOJIb30BAHMIO
IIOJIYYECHHBIX 3HAHUM B IIOBCEIHEBHOM >KM3HU IS PELICHUs NPUKIAJHbIX 3a/1a4, B
TOM dYHcje: TpO(UIAKTUKKA HACJIEICTBEHHBIX 3a00JIeBaHMII 4YeIOBEKa, MEIUKO-
TE€HETHYECKOT O KOHCYJIbTUPOBAHUS, 000CHOBaHHUS 9KOJIOTHYECKH
1eJecoo0pa3HOro IMOBEACHHUS B OKpYXalolled MpUpOAHON cpele, aHaiusa
BIIUSHUSA XO3SMCTBEHHOW JIESATENBHOCTH YEJIOBEKAa HAa COCTOSHUE IPHUPOAHBIX U
MCKYCCTBEHHBIX 3KOCHCTEM. Y CHJICHUE BHUMAHMS K IPUKJIaJHONW HAIIPaBIEHHOCTH



yaebHoro mpenmera «bruonorus» mpoauKTOBaHO HEOOXOTUMOCTBIO 00ECIICUCHHS
YCIIOBUH JIJIsl PEIICHUsI OJTHOM M3 aKTyaJbHBIX 3a7a4 MIKOJLHOTO OMOJIOTHIECKOTO
oOpaszoBanusi, KoOTOpasi Tmpeanojaraer QopMupoBaHue Yy OO0ydaromuxcs
CIIOCOOHOCTH aJalTHPOBATHCSI K HW3MEHEHUSM JIMHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOTO MHpA.

buonoruss Ha ypoBHE cpemHEro oOIIero 0oOpa3oBaHUS 3aHUMAET BAKHOE
mecto. OHa obecredynBaeT (OpMUPOBAHWE y OOYYAIOUIMXCA TMPEACTABICHUN O
HAYyYHOW KapTHHE MHpa, paclupsieT U 0o0oOIIaeT 3HAHUA O KXUBOU MpHpoOAE, €€
OTJIMYUTENBHBIX TMPU3HAKAX — YPOBHEBOW OpraHU3allMd U SBOJIOLMU, CO3AAET
yCIOBHSI  JUIA:  TO3HAHUS  3aKOHOB  JKMBOM  mOpuUponbl, (HOPMHUPOBAHUS
(GYHKIIMOHATBPHOW TPaMOTHOCTH, HABBIKOB 370pOBOr0 W Oe3omacHoro obpasa
KU3HH, YKOJOTUIECKOTO MBIIUICHHS, IICHHOCTHOTO OTHOIICHUS K KUBOU TIPHUPOJC
U YEJIOBEKY.

Bonbiioe 3HaueHre OMONIOTHSI UMEET TAKXKe JJI PEIICHUSI BOCIIUTATEIbHBIX U
pa3BUBAIOIIMX  3aJad  CpelHero  oOmero  oOpa3oBaHMs, COLUAIU3ALIU
oOydaromuxcs. M3yuenne 6uonoruu obecrneynBaeT ycuoBus it GOPMUPOBAHUS
WHTEJUICKTYaIbHbIX, KOMMYHHKAIIUOHHBIX ¥ HWH(OPMAIIMOHHBIX HABBIKOB,
ACTETUYECKON KYJIbTYpPbl, CIOCOOCTBYET HMHTETpalid OMOJOTUYECKUX 3HAHHM C
MPEAICTABICHUSIMU U3 IPYTUX YUEOHBIX MPEIMETOB, B YACTHOCTH, PUZUKHU, XUMUU
u reorpaduu. HazpaHHbIe TOJIOKEHUS O MpeIHA3HAYCHUH y4EeOHOTO MpeaMeTa
«buonorus» CcOCTaBUIM OCHOBY [UIsl ONpPEEICHHA IMOAXOI0B K OTOOpy u
CTPYKTYpUPOBAHHMIO €T0 COJCpXKaHUs, TMPEACTaBICHHOTO B TporpamMme TIo
OHOI0THH.

Ot6op comepkanusa ydeOHOTo mpeameTa «buosnorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C TMO3UIUN KyJIbTypOCOOOPA3HOTO TMOAXO/Aa, B COOTBETCTBHH C
KOTOPbIM OOyYarolirecs: JTOJDKHBI OCBOWUTH 3HAHMS U yMEHUS, 3HAUUMBIC IS
dbopmupoBaHus oOMIEH KyJIbTypbl, OMNPEACISIONINE aJCKBATHOE TIOBEJICHUE
yeJoBeKa B OKpY»Kalollled MPUPOIHOM cpele, BOCTpeOOBaHHBIE B MOBCEIHEBHOM
KU3HH M TIPAKTUUYECKON AestenpbHOCTH. OCco00€ MECTO B ATOW CHUCTEME 3HAHWI
3aHUMAIOT JIEMEHTHI COACPIKAHUS, KOTOPBIE CIIy»KaT OCHOBOU isi (HOPMHUPOBAHUS
MPEACTABICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHE MHpa W
[IEHHOCTHBIX  OPWEHTAIMSIX  JUYHOCTH, CHOCOOCTBYIONIMX  T'yMaHHM3AIHH
OMOJOTNYECKOr0 00pa30BAHMS.

CTpyKTypUpOBaHUE COJACpKaHUS YYEOHOro MaTepuajiia B Iporpamme Io
OMOJIOTMM OCYIIECTBICHO € Y4E€TOM NPUOPUTETHOTrO 3HAYEHHs] 3HAHUM 00
OTIUYUTEIHHBIX OCOOEHHOCTAX JKUBOUM MPHUPOABI, O €€ YPOBHEBOW OpraHU3aIllu U
IBOJIIOLINU. B COOTBETCTBHH C 3TUM B CTPYKType ydueOHoro npeameta «buomorus»
BBIJICTICHBI CIIEAYIOIINE COJIepKaTeNbHble TMHUU: «bronorus kak Hayka. MeTosl
Hay4yHOro Mno3HaHus», «Kierka kak Ouonoruueckas cucrema», «OpraHusm Kak



ononornyeckas cucrema», «CucremMa U MHOrooOpa3ue OpraHMYeCcKOro MHpPay,
«IBOJIIOLUS KUBOU NMPUPOABDY, « IKOCUCTEMBI U IPUCYIINE UM 3aKOHOMEPHOCTH.

[lenp m3yuyenus yuebnoro mpenmera «buomorus» Ha 0a30BOM YpPOBHE —
OBJIQZICHUE  OOYyYarOIIMMHUCSA  3HAaHUSIMH O  CTPYKTYPHO-(YHKIMOHAJIBHOU
OpraHu3allii JKUBBIX CHUCTEM pa3HOIO paHra M NpuoOpeTeHHEe YMEHUil
UCIIONb30BaTh 3TH 3HAHUS JAJS TPAMOTHBIX JCWCTBUNW B OTHOIIEHWU OOBEKTOB
YKUBOM MPUPOJIBI U PEIICHUS PA3TUYHBIX )KU3HEHHBIX IPOOJIEM.

JlocTrkeHue 1esd u3yudeHus: yuyeOHoro npeamera «buosnorus» Ha 6a3oBoM
YpOBHE 00ECIIEUNBAETCS PELLICHUEM CIEAYIOIUX 3a/1ay:

OCBOEHHE OOYYaIOIIUMUCS CHUCTEMbl 3HAHUH O OHOJOTMYECKUX TEOpUsX,
YUYEHMSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPABWIAX, CIYXKAIIUX OCHOBOMU
s (OpMHUPOBAHUS TPEACTABICHUN O E€CTECTBEHHO-HAYYHOW KapTHHE MHUpa, O
METO/IaX HAyYHOI'O MO3HAHMS, CTPOEHUH, MHOTOOOpa3Hh U OCOOCHHOCTAX KUBBIX
CHUCTEM PA3HOT0 YPOBHS OPraHU3ALMH, BBIJAIOIIUXCS OTKPBITUAX U COBPEMEHHBIX
UCCIIEJOBaHUSIX B OMOJIOTUH;

(dopMupoBaHrue y OOYyYarOIIMXCS IO3HABATENbHBIX, MHTEJUIEKTYalbHBIX U
TBOPUYECKUX CIIOCOOHOCTEH B MpoIlecce aHaIM3a JAaHHBIX O IMyTSX Pa3BUTHS B
OMOJIOTMM HAyYHBIX B3IVISIIOB, WJEH U TOJIXOJOB K HM3YyUYEHHIO >KMBBIX CHUCTEM
Pa3HOI0 YpPOBHS OpraHU3aLUN;

CTaHOBJIEHHME Yy oOOyvaroumxcsa oOmeil KyJabTypbl, (YHKIHMOHAJIbHOU
IPaMOTHOCTH, Pa3BUTUE YMEHUN OOBACHATH U OLEHUBATH SIBICHUS OKPY>KAIOILIETO
MHUpa JKMBOW MPUPOJAbl HA OCHOBAaHUM 3HAHUW W OMNbITA, IOJYYECHHBIX MpU
M3YYEeHUU OMOJIOTHH;

dopmupoBaHue Yy OOy4YalOMMXCA YMEHUN WUIIOCTPUPOBATh 3HAYEHUE
OMOJIOrMYECKUX 3HAHUI B MPaKTUYECKOW JAESITEIbHOCTH YEJOBEKAa, Pa3BUTUU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTHIA U arpoOMOTEXHOJIOTUH;

BOCIHUTAaHUE YOEXKIEHHOCTH B BO3MOXKHOCTH IIO3HAHUSI YEJIOBEKOM YKUBOM
IPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHUS K HEl, COOMIOACHHUS STUIECKUX
HOPM IpU IPOBEICHUN OMOJIOTMYECKUX UCCIEIOBAaHUM;

OCO3HaHUE IICHHOCTU OMOJIOrMYECKUX 3HAHUU M7 TOBBIIICHUS YpPOBHSA
HKOJIOTUYECKOM KYJIbTYpPBL, A1 (POPMUPOBAHMSI HAYYHOI'O MUPOBO33PEHUS;

IpUMEHEHUE MTPUOOPETEHHBIX 3HAHUN U YMEHUW B TOBCEHEBHOM KU3HU IS
OLIEHKH ITOCJEACTBANA CBOEH IEATEIBHOCTH IO OTHOLIEHUIO K OKPYXKAIOIIEN Cpeae,
COOCTBEHHOMY 3/I0pPOBBIO, OOOCHOBAaHME U COOJIOJECHHE Mep MNPO(UIAKTUKU
3a00J1eBaHU.

B cucreme cpennero oobmiero o6pazoBanusi «buomorus», usydaemas Ha
0a30BOM YpOBHE, SIBIISIETCSI O0S3aTENbHBIM YUYEOHBIM MPEIMETOM, BXOISIINM B
COCTaB IMpeIMeTHOM 005acTi « EcTecTBEHHO-HAYUHBIE TIPEAMETHD».



Jlst m3ydenus: Onoaoruy Ha 6a30BOM YPOBHE CPETHET0 00IIero oOpa3oBaHUS
otBoautcs 68 dacoB: B 10 kmacce — 34 gaca (1 gac B Henento), B 11 kmacce — 34
yaca (1 Jac B Henemto).



COAEPKAHUE OBYYEHUA
10 KJTACC

Tema 1. Buosiorust Kak HayKa.

buonorus kak Hayka. CBsi3b OHOJIOTHH ¢ OOIIECTBEHHBIMU, TEXHUYECKAMH U
JIPYTMMH €CTECTBEHHBIMH HayKamH, (HIOcOo(Heid, STUKON, ICTETUKON U MPABOM.
Pones Ouonornu B (HOpMHUpPOBAHMHM COBPEMEHHOM HAy4yHOW KapTHHBI MHUpa.
Cucrema OMOJIOTHIECKHUX HAYK.

Metoabl MO3HAHUS KUBOM MPUPOII (HAOTIOIEHNE, SKCTIEPUMEHT, OMUCAHUE,
U3MepeHue, KilaccupuKaius, MOJEIUPOBaHUE, CTaTUCTHYEeCcKass o00padoTka
JTAHHBIX).

JdemoHcTpauuu:

[Toptpetsl: Y. {apBun, I'. Mennens, H. K. Konbios, JIx. Yorcon u @. Kpuk.

Tabmuiel 1 cxembl: «MeToIbl TO3HAHMS YKUBOW IIPUPOIBD».

JlaGopaTopHble u MpakTHYEeCKHE PadoThI:

[Ipaktudeckass padora Ne 1. «Mcmonb3oBaHue pa3IMYHBIX METOIOB IIPH
U3YYCHUU OMOJIOTHIECKUX OOBEKTOBY.

Tema 2. JKuBble cuCTEeMbI M UX OPraHU3ALUS.

Kusble cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouonoruu. OTinuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOJIBI.

CpolicTBa OMOCHCTEM M X pa3HOOOpas3ue. Y POBHH OpraHU3aluu OUOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBbIA, OPraHU3MEHHBIM, MOMYJIAIMOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTUYECKU ), OMOCEpHBIA.

JdemoHcTpaumu:

Tabmuiel 1 cxembl: « OCHOBHBIC IPU3HAKHU KU3HNY, « Y POBHU OpPraHU3AINN
YKUBOU TIPUPOIBI».

O6opynoBanue: Mmojienb moJiekysbl JTHK.

Tema 3. XuMu4ecKkuii COCTaB U CTPOEHHE KJICTKM.

XHUMUYECKHI COCTAaB KIETKU. XUMHUYECKUE DBIIEMEHTBL: MAaKpO3JEMEHTHI,
MHUKpPO3JIEMEHTHI. Bo/ia 1 MUHEpaIbHBIE BEIIECTBA.

OyHKIMM BOABI M MHUHEpaJIbHBIX BemlecTB B KkieTke. lloamepskanue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB u ctpoeHue OeaKOB. AMHHOKHUCIOTBHI — MOHOMEDPHI OEIKOB.
He3amenumble 1 3aMEHUMBIE aMUHOKUCIOTHL. AMHUHOKUCIIOTHBIN COCTaB. Y pOBHU
CTPYKTYpbl OCITKOBOM MOJICKYJBI (TIEpBUYHAs, BTOPUYHAs, TpETUYHAS M
YETBEPTUYHASI CTPYKTypa). XHUMHUYECKHE CBOMCTBa OenkoB. buosornueckue
(byHKIIIHN OEIKOB.

®depmenTtsl — Ouosnormyeckue Karaimuzatopbl. CrpoeHue ¢depMmeHTa:
aKTHBHBIN IIEHTp, cyOcTpaTHas creuuduyHocts. KodepmenTtsl. BuTaMuHL.
OTnanuust GepMEHTOB OT HEOPTraHUYECKUX KaTaau3aTOPOB.



VYrneroabl: MoHoOcaxapuabl  (TJIOKO3a, pudo3a U Je30KCHpu003a),
aucaxapuabel  (caxaposa, JakTo3a) U TmosMcaxapuiabl  (Kpaxmall, TJIMKOTEH,
HesIoa03a). buonornueckue GyHKIUM YIIIEBOJOB.

Jlunuael:  Tpurnuuepuabl, docdhomunuabl, crepouabl. [ uapodubHO-
ruapodoOHble  cBoiicTBa. buonormueckue ¢GyHknuu aununoB. CpaBHeHUE
yTJIEBOJIOB, OCIKOB M JTUMHA0B KaK HCTOYHUKOB YHEPTHUH.

Hyxnennoseie kucnotel: JHK w PHK. Hykneornpsr — wmoHOMEpSI
HyKJ1eMHOBBIX KUCIOT. Ctpoenue n @pynkuuu JIHK. Ctpoenne n ¢pynkunn PHK.
Buaet PHK. AT®: ctpoenue u ¢hyHKIUN.

[{utonorus — Hayka o kietke. Knetounas Teopusi — mpumMep B3auMOJIECHCTBUS
ujiel 1 akToOB B HAYYHOM MMO3HAHUH. MeTObl U3YUEHUS KICTKH.

Knerka xak mnenoctHas xuBas cucreMa. OOmme NpU3HAKU KIIETOK:
3aMKHyTasi HapykHas MemOpana, monekynsl JIHK kak reHernueckuii ammapar,
cucTeMa cuHTe3a Oerka.

Tunsl KIETOK: JyKapuoTHyeckas U MpokapuoTnueckasd. OcoOEHHOCTH
CTpOoeHHs NpokapuoTHueckon kieTtku. Kierounas crenka Oakrepuil. CtpoeHue
IYKAPUOTUYECKON KIETKM. (OCHOBHBIE OTJIMYMUS PACTUTEIBHOW, XWBOTHOM H
IpUOHON KIIETKH.

[IoBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAs CTEHKA, TIIMKOKAIUKC, UX
dbynkuuu. [Tnazmarnueckas meMOpana, e€ cBoiictBa u ¢pyHkuuu. l{lurornazma u eé
opranouabl. OnHoMeMOpaHHbie opraHouabl kietku: JIIC, ammapar [Nombmxwy,
TM30COMBL.  [107yaBTOHOMHBIE OPraHOWIBl KIETKHA: MHUTOXOHJPHUH, IUIACTHUJIBI.
[IpoucxoxieHrne MUTOXOHJpUM W Tmactul. Buasl mnmactun. HememOpaHHbIe
OpraHOMJbl KJIETKH: PHUOOCOMBI, KIETOYHBIA LIEHTP, IEHTPHUOIH, PECHUYKH,
KryTHKA. ODYHKIIMU OPraHOUI0B KIIETKU. BKiItoueHus.

SAnpo — perynatopHsiii 1eHTp KieTku. CTpoeHue sjpa: sigepHas 0000uKa,
KapHOoIlUIa3Ma, XpOMAaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BEIIECTB B KIIETKE.

JdemoHcTpaumu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIsann, M. Illneiinen, P. Bupxos, Jx.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

[narpammbl:  «PacnpenenieHre XMMUYECKMX 3JEMEHTOB B HEXUBOU
npupoze», «PacrnpeneneHne XMuMHIECKUX JJIEMEHTOB B JKUBOU IPUPOIE.

Tabmuubr 1 cxembl: «llepuognyeckass TaONHIla XUMUYECKUX AIIEMEHTOBY,
«CTtpoeHue MOJIeKyYJIbl BOJIbI», «bruocunTtes 6enka», « CTpoeHre MOJIEKYJIbl OeliKay,
«Ctpoenune pepmenta», «Hyknennosie kuciotsl. JJHK», «CTpoeHne Monexymsl
AT®», «CTpoeHuE 3yKapUOTUYECKOW KIETKW», « CTPOCHUE >KUBOTHON KIIETKWY,
«CtpoeHre pacTUTENbHON KIETKW», «CTpoeHHe NPOKAPUOTHYECKOM KIETKNY,
«CtpoeHue siapa KIeTKn», « Y TIEBOIbD), «JIumuapm.



ObopynoBaHue: CBETOBOM MHMKPOCKON, OOOpyAOBaHWE IJsi TMPOBEICHUS
HAOJFOICHUM, W3MEPEHHH, SKCIEPUMEHTOB, MHUKPOIpPENapaThl pPaCcTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUATBHBIX KIJIETOK.

JlaGopaTopHblie u MpakTHYEeCKHE PadoThI:

Jlabopatopnas pabora Ne 1. «M3ydeHuwe KaTaIUTUYECKOW aAKTHUBHOCTH
dbepMeHTOB (Ha MpUMEPE aMUIIa3bl UK KaTajaasbl)y.

JlabopatopHass pabora Ne 2. «lM3ydeHue CTpOeHUS KIETOK PACTCHHMA,
YKUBOTHBIX W OaKTepuil MoJ MHKPOCKOIIOM Ha TOTOBBIX MHUKpOIpenaparax M ux
OIIMCAHUE.

Tema 4. Z/KuzHeaeATeIbHOCTh KICTKH.

OOMeH BemiecTB, WK MeTabomu3M. AcCUMUIIATINS (TIJIACTUIECKUN 0OOMEH) 1
JTUCCUMUTISIINSA (SHEPTeTHUECKHT OOMEH) — JBE CTOPOHBI EIWHOTO Iporecca
Merabonu3ma. Poiab 3aKOHOB COXpaHEHUs BEIIECTB U SHEPTUU B IMOHUMAaHUU
MeTaboIM3Ma.

Tunsr oOMeHa BeriecTB: aBTOTPO(dHBIN U reTepoTpodHblii. Pons GpepmenTon
B 0OMEHE BEIICCTB M MPEBPAIEHUN YHEPTUN B KIIETKE.

®ortocunte3. CperoBas u TemHoBas (da3bl  QorocuHTe3a. Peakuuu
dotocunTe3a. pdexkTuBHOCTh PoTOCcHHTE3a. 3HaUeHHE (DOTOCHUHTE3a IS KUZHH
Ha 3emsie. BiausHue ycmoBmii cpenbl Ha (POTOCHHTE3 M CTIOCOOBI MOBBITIICHUST €T0
MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHIA.

XeMocuHTe3. XEeMOCUHTE3UPYIoNe OakTepuu. 3HAaUYCHUE XEMOCUHTE3a s
YKU3HH Ha 3eMie.

DHepreTU4ecKuii 0OMEH B KIIETKE. PacIiieruieHne BEmecTB, BBIACICHUE U
aKKyMyJIMpPOBaHHE OJHEPIrUM B KIETKE. OTambl SHEPreTUYEecKoro OOMEeHa.
['mukonu3. bpoxenne m ero Buabl. KHCIOpPOIHOE OKHUCIEHUE, WA KIETOYHOE
JbIXaHUE. OkucnaurTenbHOE dbochopunupoBaHue. O¢ddexTuBHOCTD
HHEPreTUYECKOTro OOMeHa.

Peakiium wmaTpuuHoro cuHre3a. l'eHernueckas wuHpopmamus u JIHK.
Peanuzanmsi reHeTmdeckoil mHPOpManuu B KIETKE. |'@HETHYECKWH KO W €ro
cBoicTBa. Tpanckpumnims — marpuunbiii cunte3 PHK. Tpaucmsius — 6uocunres
Oenka. Ortanbl TpaHcimsiuuu. KoaupoBanue aMHHOKHCIOT. Pons pubGocom B
onocuHTe3e Oenka.

Hexnetounsie popmsel xu3Hu — BUpYyCHl. VcTopus oTkpeitus Bupycos (/1. .
HBanoBckuit). OCOOEHHOCTH CTPOCHHSI U IKU3HEHHOTO IMKJIA BHPYCOB.
bakrepuodaru. bonesnn pacrteHuii, >KUBOTHBIX M YEJIOBEKA, BBI3BIBACMBIC
Bupycamu. Bupyc nmmyHoaedpuuura yenoseka (BUY) — Bo3Oyaurens CIIM/la.
OOpatHass ~ TpaHCKpWIIIIMS, peBepTaza ®  wWHTErpasa. IlIpodmrakTuka
pacrpocTpaHeHus: BUPYCHBIX 3a00JI€BaHUM.

JdemoHncTpaumu:

IToptpetsi: H. K. Konbios, /I. . UBanoBckuii, K. A. Tumupsizes.



Tabmuubl u cxembl: «Tumbl mutanwsy, «Metabonmam», «MUTOXOHIAPHUIY,
«OHepreTnyecknii oOMen», «Xiopormacty, «®Potocunresy, «Ctpoenue JIHK»,
«Ctpoenne u GyHKIHMOHUPOBaHUE TeHay, «CuHTE3 Oenkay, «I eHeTHIeCKU KoI»,
«Bupyco», «bakrepuodarn», «CtpoeHue u ku3HeHHbIH UK Bupyca CIIM/la,
oaxTepuodaray, «Pemnukarus JJTHK.

Ob6opynoBanue: moaenu-anmukanun «Y asoenue JIHK u tpanckpunimsy,
«buocunTes Oenkay, « CTpoeHHe KIETKW», Moiedb cTpykTypsl JJHK.

Tema S. PazMHoKeHMe U MHAUBUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KieTouHblii UK, WX SKU3HEHHBIM UK KieTku. MHtepdaza u MHTO3.
[Ipouieccrl, mpoTekaromue B uHTepdasze. Permkanus — peakuuss MaTpUYHOTO
cunte3a JIHK. Crpoenue xpomocoM. XpOMOCOMHBIA HAOOp — KapUOTHII.
JunnouaHeli M TalUIOMAHBIA ~ XPOMOCOMHBIE ~ HAOOphl.  XpOMAaTHJIBL.
[{uTonoruyeckue OCHOBBI Pa3MHOKEHUSI M  HWHIUBUAYAJIBHOTO  Pa3BUTHUS
OpraHu3MOB.

Henenue knetku — muto3. Craauu murtoza. IIpoueccel, nmpoucxonasiue Ha
PAa3HBIX CTAJIASIX MUTO3a. BHOJIOTUYECKHI CMBICT MUATO34.

[Tporpammupyemas ru6esb KIETKH — aromnTo3.

®opmbl pa3MHOKEHHUSI OPraHU3MOB: Oecronoe U nojoBoe. Buasr Gecnonoro
Pa3sMHOXKEHUA: JEJICHUE HAJABOE, II0OYKOBAHME OJHO- U MHOTOKJIETOYHBIX,
CHopoo0pa3oBaHKe, BET€TaTUBHOE pa3MHOXKEHHE. VICKycCTBEHHOE KIIOHMpPOBaHHUE
OPraHU3MOB, €r0 3HAYEHHUE ISl CEIEKIUU.

[TomoBo€ pa3sMHOXKEHHUE, €r0 OTINUHUS OT OECIIOJIOTO.

Meio3. Cragum meino3a. IIporecchl, MpoUCcXoadIne Ha CTaausIX MeEno3a.
[loBenenne xpomocoM B Meio3e. Kpoccunrosep. buonormueckuii cmbici U
3Ha4YeHUEe Meno3a.

['ametorenes — mporecc oOpa3oBaHUs TOJOBBIX KJIETOK Y >KHUBOTHBIX.
[TonoBble kene3bl: CEMEHHUKM U SMYHUKUA. OOpa3oBaHHME M Pa3BUTHE IOJIOBBIX
KJIIETOK — TaMeT (CIepMaro30u], SHLEKIETKa) — CIEepMaTOreHe3 M OBOIEHE3.
OcoOeHHOCTH CTpPOEHUS SAWUIEKIETOK U CIepMaTro3ouaoB. OII0J0TBOPEHHE.
[TapTeHorenes.

WunuBunyanbHoe  pa3BuTue  (OHTOreHe3). OMOpHUOHAJIBHOE  Pa3BUTHE
(oMOpuorenes). Dtambl SMOPHOHATBHOTO PA3BUTHUS Yy TO3BOHOYHBIX JKHUBOTHBIX:
npobneHue, racTpyisius, opraHoreHe3. [locTaomOpuoHanbHOE paszBUTHE. THIIBI
MOCTAIMOPHUOHAIBHOTO PAa3BUTHS: MpSIMOe, HempsiMmoe (JIMYMHOYHOE). BrnusHue
Cpenbl Ha pa3BUTHE OPraHU3MOB, (HaKTOPBI, CIIOCOOHBIC BBI3BIBATH BPOKIAECHHBIC
YPOZICTBA.

Poct u pasButme pacrenuii. OHTOreHe3 LBETKOBOI'O PACTEHUA: CTPOCHHUE
CEMEHH, CTAIUU PA3BUTHUSL.

JdemoHncTpaumu:



Tabmumer u cxembl: «DopMBl pa3MHOKEHHUS OpPraHU3MOBY, «J[BoliHOE
OIUIOAOTBOPEHUE Y IIBETKOBBIX pacTeHUi», «BereratTuBHOE pa3MHOXKECHUE
pactenuit»y, «Jlenenue kieTku Oaktepuity, «CTpOEGHHE TMOJOBBIX KJIETOK»,
«Ctpoenue xpomocoMbl», «Knerounslii muki», «Pemmukanus JJHK», «Mutosy,
«Menos», «IIpsamoe u HenpssMoe pa3BUTHEY», «I aMEeTOreHe3 y MIIEKOIUTAIOIIUX U
yelioBeKay, «OCHOBHBIC CTaJIMH OHTOI'CHE3a.

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «Cnepmaro3ouasl
MJICKOITATAIOLIETOY, «SMIIEKIIETKa MIIEKONUTAOIEro», «Kapnokunes B kieTkax
KOpEIlIKa JIyKa», MarHuTHash MOJeNib-anIuiukanus «JleneHue KIeTKu», MOJIEb
JHK, monenp meTadazHoi XpoOMOCOMBI.

JlaGopaTopHble U NpaKTUYEeCKHeE PAdOThI:

JlabopaTopuas pabora Ne 3. «HaOmromenwe MHTO3a B KIIETKaX KOHYHKA
KOPEIIIKa JIyKa Ha TOTOBBIX MUKPOMPENapaTaxy».

JlaGoparopuas pabora Ne 4. «M3ydeHwe CTPOCHHS IOJIOBBIX KIETOK Ha
TOTOBBIX MUKpOIIpeHapaTax».

Tema 6. HacsiencTBEHHOCTH M U3MEHYUBOCTH OPraHU3MOB.

[Ipenmet u 3agauu reHeTuku. Victopust pa3BuTHs T€HETUKH. POJIb IMTOIOTHH
U OMOpPHUOJIOTHU B CTAaHOBJIICHWHM TE€HETHKH. BKiag poccuiickmx W 3apyOe:KHBIX
V4EHBIX B Ppa3BUTHE TEHETUKU. MeETonbl TEHETUKH (TUOPHUI0JIOTHYECKUMA,
[UTOTCHETUYECKUH, MOJEKYIIpHO-TeHeTHYeCKHi). (OCHOBHBIC TCHETHYECCKHE
MOHATHSA. [ eHeTHUeCcKass CUMBOJIMKA, UCTIOJIb3yEMasi B CXEMaxX CKPEIIMBAHU.

3aKOHOMEPHOCTH HACJIEIOBAaHUS MPHU3HAKOB, YCTaHOBJIEHHbIC [. Menaenem.
MoHorubpuHOe CKpelmuBaHue. 3aKOH €IWHO-00pa3us THOPHUIOB IEPBOTO
nokosieHusa. IlpaBuno JOMHUHUPOBaHMS. 3aKOH PACHICIUICHUS IPU3HAKOB.
['unoresa ynctoThl ramet. [10JHOE U HEMOTHOE IOMUHUPOBAHKE.

JurubpuaHoe  cKpenMBaHWe. 3aKOH  HE3aBHCHUMOIO  HACJeJIOBaHUS
npu3HakoB.  [lUTOreHeTMYEeCKHEe  OCHOBBI  JUTHOPUIHOTO  CKPEIIMBAHMUS.
AHanuzupytoniee ckpelpanue. Mcnoib30BaHue aHATU3UPYIONIETO CKPEIUBAHUS
JJIs1 OTIPEICJICHHS] TEHOTHIA OCOOMU.

CueruieHHOe  HaclienoBaHue Tnpu3HakoB. Pabora T. Moprana 1o
CLICIUICHHOMY HAacJIeIOBaHUIO TeHOB. HapylneHue creruieHusi TEHOB B pe3yJibTaTe
KPOCCHHT'OBEpA.

XpOMOCOMHas TEOPHUS HACIIEICTBEHHOCTHU. | €HETUUECKHE KapThl.

['enetrka mosia. XpoOMOCOMHOE OMNpeAeiICHUE Moyia. AyTOCOMBI U TIOJIOBBIE
XpoMocoMBbL. ['OoMoramMeTrHele M rereporameTHble opraHu3sMbl. HacnemoBanue
MIPU3HAKOB, CIIEMIJICHHBIX C IMOJIOM.

MN3meHnunBoCTh. BUABI I3MEHUYMBOCTH: HEHACJICICTBCHHAS U HACJICACTBCHHA.
Pons  cpempl B HEHACIEACTBEHHOM  U3MEHYMBOCTH.  XapaKTEPUCTHKA
MO U(UKAIIMOHHONW U3MEHUYUBOCTH. BaprualiMoHHBIN psil M BapUaIlMOHHAS KpUBas.



Hopma peakuun npusHaka. KonudyecTBEHHbIE M KayeCTBEHHBIE NMPU3HAKA M HX
HOpMa peaknuu. CBOMCTBA MOAM(PUKAIIMOHHON N3MEHUYNBOCTH.

HacnencrBeHHasi, WM TE€HOTUIIMYECKAas, W3MEHUYMBOCTb. KomOWHaTHBHas
U3MEHYMBOCTh. Meil03 W TMOJOBOM MpoLecc — OCHOBA KOMOHMHATHBHOM
U3MEHUYMBOCTU. MyTanmoHHasi U3MEHYUBOCTh. Kimaccudukaius MyTanuii: reHHEbIE,
XpPOMOCOMHBIE, FTeHOMHBIE. YacToTa U npuynHbl MyTanuil. MytareHHbie (hakTOpHbI.
3aKOH rOMOJIOTHYECKHX PSAZIOB B HacliencTBeHHOM n3menunBoctu H. V. BaBuiosa.

BHesinepHas HacieICTBEHHOCTh U U3MEHYHUBOCTb.

['enetuka yenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl TE€HETHUKHU
YeJI0OBEKa: FeHeaIOTMYECKUH, OJTM3HEOBBINA, IUTOT€HETUUECKHUM, OMOXUMUYECKUI,
MOJIEKYJISIPHO-T€HETUYECKUM. CoBpeMeHnHoe OIPENECITICHNE TEHOTHIA!
MOJIHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOUIBIO
[Tl{P-ananu3a. HacnencrtBeHHble 3a00J€BaHUS YEJIOBEKAa: TI€HHbIE OO0JE3HH,
0O0JIE3HM C HACJEICTBEHHOM MpEepacIoyioKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HH.
Comarnueckue H TreHeparhBHble MyTauud. CTBOJOBbIE KIETKU. [IpuHIMMBI
3JI0pOBOT0 00pa3a KU3HH, TUATHOCTUKH, MPOPUIAKTUKHI U JCUCHHS TeHETHYECKUX
Oosne3Hel. MeauKo-reHeTUYeCKOe KOHCYJIbTUPOBAHUE. 3HAYCHHE MEIUIIMHCKON
TCHETHKH B MPEJAOTBPAIICHUH U JICUCHUU TeHETUUECKUX 3a00JIEBaHU YEIOBEKA.

JdemoHcTpaumu:

[Toptpersr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmumet  w cxembl:  «MOHOTHOpUAHOE  CKpeIIMBaHWE M €ro
LIATOIE€HETUYECKAasT OCHOBa», «3aKOH pACIICIUIEHUS W €ro IUTOrCHETHYEeCKas
OCHOBa», «3aKOH  4YHCTOTBI  TrameT», «JlurubpumHoe  CKpelMBaHHE,
«lluTomoruueckrie  OCHOBBI ~ JUTHOPUJIHOTO  CKpeluBaHus»,  «Meios3y,
«B3auMoeicTBUe aJuleNbHBIX TE€HOB», «l'€HeTMYeckue KapTbl PaCTECHHUIA,
KUBOTHBIX M 4eNoBeKa», «l'eHeTHka mona», «3aKOHOMEPHOCTH HAaCJIEJIO0BAHMS,
CLHEIUIEHHOTO C Tnojom», «KapuoTumel 4YenoBEeKa W IKUBOTHBIX», «Buubl
U3MEHUYMBOCTH», «Moau(puKalMOHHAas W3MEHUYUBOCTHY, «HacienoBanue pesyc-
daktopay, «I'eHeTuka rpynn KpoBw», « MyTallnoHHasi U3BMEHUYUBOCTDY.

O6opynoBanue: MoOJENIH-aMIUIUKAM «MOHOTUOPUIHOE CKpEIIMBaHUE,
«Hemomnnoe nmomuaMpoBanue», «lurnOpunnoe ckpemuBanue», «llepexpéct
XpOMOCOM», MHUKPOCKOI U MHKpompemnapaT «Jpo3oduna» (Hopma, MyTaluu
(bopMBI KPBUIBEB M OKPACKH Tela), repoapuii «['opox moceBHOI.

JlaGopaTopHblie u MpakTHYEeCKHe PadoThI:

JlabopaTtopHast pabota Ne 5. «V3ydeHume pe3ynbTaTOB MOHOTHOPHIAHOTO W
TUTHOPUTHOTO CKPEUUBAHUS Y Ap030(dUIIbl Ha TOTOBBIX MUKPOIIpENapaTaxy.

JlabopaTtopHas pabora Ne 6. «3ydeHne MoaupUKAITMOHHON U3MEHUYUBOCTH,
MIOCTPOCHUE BapUALIMOHHOTO Psiia U BApUALIMOHHOW KPUBOIN.



JlabopaTtopHas pabora Ne 7. «AHamu3 MyTanuid y Ipo30¢puiIsl Ha TOTOBBIX
MUKPOIIPENApaTax».

[Ipaktnueckas pabora Ne 2. «CocTaBieHHE W aHAIW3 POAOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cesiekniusi opranu3zmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuys Kak HayKa M MPOLECC. 3apOKICHUE CEIIEKIUH W JTOMECTUKALIMS.
VYuenne H. WM. BaBunoBa o0 1eHTpaXx MPOUCXOXKICHUSI W MHOTO00pa3us
KYJIbTYPHBIX pacTeHHH. LIEHTpBI MPOMCXOXKACHUS NOMAIIHMX >KUBOTHBIX. Copr,
II0pOJIa, INTAMM.

CoBpeMeHHbIE METO/IbI CENEKIMU. MacCoBbI U UHIUBUYabHBIH OTOOPHI B
CEJEKUMH pPacTeHUM M KUBOTHBIX. OIEHKAa 3KCTepbepa. bBIM3KOpoACTBEHHOE
ckpenuBanue — WHOpumuHT. Ywcrtas muaES. CKpeNMBaHUE YHUCTBHIX JIHHHM.
['eteposuc, wim rubpuanas cuia. HepoiacTBeHHOE CKpellMBaHWE — ayTOPHAWHT.
Otnanénnas rtuOpuamzaumus u e ycnexu. VCKycCTBeHHBIH MyTareHes W
IIOJIyYCHHUE IOJIMIUIOUJIOB. JIOCTH)KEHMS CEJIEKLUMHA PpACTCHUM, >KUBOTHBIX W
MUKPOOPTaHU3MOB.

buotexHOnOrMs Kak OTpaciab NPOU3BOACTBA. ['€HHas HMHKEHEpHs. ITarbl
co3manus pexomOunantHoi JIHK wu Tpancrennpix opranuzMoB. Kierounas
uHxeHepus. Kierounsle KyJapTypbl. MUKPOKIIOHAIBHOE PA3MHOKEHUE PACTCHUM.
KiioHupoBaHue BBICOKONPOAYKTUBHBIX CEJIBCKOXO3SMCTBEHHBIX OPraHW3MOB.

KOJIOTHYECKUE 5 DTUYECKHE pOOJIEMBL. I'MO -  reHerudecku
MOU(UITUPOBAHHBIE OPTaHU3MBI.
JleMoHCTpanmu:

[Toptpersr: H. M. BaBunos, M. B. Muuypun, I'. JI. Kapneuenko, M. @.
HBaHOB.

Tabmuubl u cxembl: kapta «lleHTpBl TPOUCXOXKIEHUS M MHOrooOpasus
KYJbTYPHBIX pacTeHui», «lopoasl TOMalIHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pactenuity, «Otnanéunas rudbpuauzanus», «Padotel akanemuka M. @. MBanoBay,
«Ilomumnonnus», «OO0BEKTH OmoTexHONOTHNY, «KieTouHble KymbTYpel U
KJIOHHpOBaHHe», «KOHCTpyHpoBaHHE U IEPEHOC T€HOB, XPOMOCOM).

O6opynoBaHue: MYJISIKU TUIOZ0B M KOPHEILIIONO0B JUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHul, repoapuit «CenbCKOX031UCTBEHHbBIE PACTEHUS.

JlaGopaTopHble U NpaKkTHYECKHE PAdOThI:

Okckypeust «OCHOBHBIE METOABI M JIOCTUXKEHHS CEJEKIMH pPACTCHUU U
YKUBOTHBIX (Ha CEJICKIIUOHHYIO CTaHIIUIO, IJIEMEHHYO bepmy,
COPTOUCHBITATENILHBI ~ yY4acTOK, B TEIUIMYHOE XO3SHCTBO, J1abOpaTopuio
arpOyHUBEPCUTETA WJIM HAYUYHOTO LICHTPA)».

11 KIIACC

Tema 1. DBoIOIMOHHAA OMOJIOT AL



[IpennochUlkn BO3HMKHOBEHHSI HBOJIONUOHHOW TEOPUU. OBOJIOLUOHHAS
Teopusi M €€ MecTo B OMOJOruu. BivsHue >BOMIONMOHHONW TEOPHH HA Pa3BUTHE
OMOJIOTMH U APYTUX HAYK.

CBuzerenscTBa 3BOMONMU. [[al€OHTOIOTMYECKHE:  ITOCIEN0BATEIBHOCTD
NOSIBJICHUS BUJOB B NAJICOHTOJOTMYECKOW JIETONUCH, TEPEXOAHbIE (OPMBI.
buoreorpadudeckue: cxoacTBo U paznuune ¢payH u (Iop MaTepUKOB U OCTPOBOB.

OMOpHONOTHYECKHE: CXOACTBA W pas3nuuus ASMOPHUOHOB pa3HBIX BHUIOB
NO03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHUE: TOMOJIOTHMYHBIE, AHAJIOTHYHBIE,
pyJUMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMUYECKUE: CXOJICTBO
MEXaHHU3MOB HACJEICTBEHHOCTH W OCHOBHBIX METaOOJIMYECKUX IyTeHl y Bcex
OpPTaHU3MOB.

OomonnoHHas Teopus Y. Jlapeuna. IIpeanochulku BO3HUKHOBEHHMS
JapBUHM3MA. J[BIDKyIIME CHIIBI 3BOJIONUU BUIAOB To JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHE NPU OIPAaHUYEHHOCTH PECYPCOB, HEONpEIeIEHHAs W3MEHUYUBOCTD,
O0opb0a 3a CyIecTBOBaHHUE, €CTECTBEHHBIN OTOOD).

Cuntetnyeckas Teopus 3Bostonuu (CTI) U €€ OCHOBHBIE MOJOKEHUS.

MukposBomonus. [lonynsuus kak eAMHUIA BUJA U SBOJIOLIHH.

JBuxymue cuibl ((pakTopbl) 3BONIOIMHM BUJIOB B IpUpoje. MyTallMOHHBIH
OpoLecC M KOMOMHATHBHAs W3MEHUYMBOCTb. llomynsnnoHHBIE BOJHBI U Apeid
reHOB. 13011 1 MUTpanusl.

EctecTBeHHBII 0TOOp — HampaBisomMil ¢gaktop 3Bodouud. Dopmbl
€CTECTBEHHOTO 0TOOpA.

[IpucnocoONIeHHOCTh OpPraHU3MOB KAk pe3yJbTaT 3BoJonuu. [Ipumepst
IPUCIIOCOOIEHUN y OpraHu3MoB. ApoMop(d03bl U UIN0-aAaNTalUH.

Bun wu BugooOpazoBanue. Kpurepun Buga. OcHOBHbBIE  (OpPMBI
BHUJ1I000pa30BaHus: TeorpaduuecKoe, IKOJIOTHIECKoe.

MaxkposBomrorsi.  Dopmbl  3Bomouuu:  (uUIETHYECKAs, JIUBEPreHTHas,
KOHBEpreHTHasl, nmapamienbHas. HeoOpaTuMocTh 3BOJIOIUH.

[IporucxoxIeHHEe OT HeClEeUHaIU3UPOBAaHHBIX NpeakoB. [Iporpeccupyromast
criequanu3anys. AJanTUBHAS paguanusl.

JdemoHcTpaumu:

[Hoptpersr: K. JIunnen, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K. M.
bap, 3. I'ekkens, ©. Mromnep, A. H. Ceepuos.

TaOnu1e! u cxembl: «Pa3BUTHE OpraHMYECKOro Mupa Ha 3emiie», «3apoAblu
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeonrepukc», «®Dopmbl  OOppOBI 32
cylecTBoBaHHe», «EcTtecTBeHHBI 0TOOP», «MHOro0oOpasue COpPTOB PacTCHUN»,
«MHoroobpasue  mopon  KHBOTHbIX»,  «llomymsuum»,  «MyTauuoHHas
U3MEHYUBOCTb», «Apomop¢o3bl», «Wnumoamantauum», «OOmas aereHepanus»,
«/IBmkymme cuibl 3Bomounn», «Kapra-cxema Mapaipyrta myrtemiectBus Y.



JNlapeunay, «boprba 3a cymecTtBoBaHHe», «lIpHCTIOCOOICHHOCTh OPTraHU3MOBY,
«["eorpaduueckoe Bu1000pazoBaHmey, « IKOJIOTUIECKOE BUT000PA30BAHUEY.

OOopyioBaHHE: KOJUIEKIUS HACEKOMBIX C Pa3jIMYHBIMU THUIIAMH OKpPACKH,
HaOOp TUIOAOB M ceMsH, KoiuieKuus «lIpumepsl 3aluTHBIX MPHUCTIIOCOOJICHUHN Y
KUBOTHBIX», MOJIeJb «OCHOBHbBIE HAIIPAaBJICHUS 3BOJIOLUNY, 00BEMHASI MOJIEIb
«CTpoeHHE TOJTOBHOIO MO3ra IO3BOHOYHBIX).

buoreorpapuyeckas kapra wmupa, Koyekuus «Dopmbl COXpPaHHOCTH
UCKOIMAEMbIX JKMBOTHBIX W pacTeHui», ™ojenb ammukanus «llepekpéct
XpOMOCOM», BIIaXKHble Ipenaparbl «Pa3Butue Hacekomoro», «Passurne
JSTYHIKWY, MUKpornpenapat «/[pozopuna» (Hopma, Mytauuu (Gopmbl KpbUIbEB U
OKpAacKH Tena).

JlabopaTtopHble 1 npakTHYecKHe padoThl:

JlaGoparopnass pabora Ne 1. «CpaBHEHHE BHAOB 1O MOP(OIOrHUIECKOMY
KPUTEPHION.

JlabopaTtopHas padota Ne 2. «Onucanvue mpuUCIOocOOJEHHOCTH OpraHu3Ma U
€€ OTHOCUTEIBHOTO XapaKTepay.

Tema 2. Bo3HnkHOBeHMe M pa3BUTHE )KM3HU HA 3emJie.

JloHay4yHBIE TPENCTABICHUS O 3apOXKICHUM >XU3HHA. HayuyHbple rumnoressl
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: aOuoreHe3 M NaHCHepMusa. XHUMHUYEcKas
3BOJIIOLIUA. AOHUOTEHHBIN CHUHTE3 OpPraHMYEeCKUX BELIECTB W3 HEOPraHUYECKHUX.
DKCNEPUMEHTANBHOE MOJITBEPKACHUE XUMUYECKOH 3BoMonnn. HavanpHble sTamnsl
ouonoruueckoi sBomtonuu. ['unoresa PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYP ¥ BO3HHMKHOBEHHE IPOTOKJIETKH. [lepBble KIETKM M HMX 3BOJIOLHSA.
DopMUPOBaHUE OCHOBHBIX I'PYIII KUBBIX OPraHU3MOB.

Passutne xu3Hu Ha 3emie mo 3paMm u nepuonam. Karapxei. Apxelickas u
npotepo3oiickast apel. llaneo3olickas spa u €€ nepuoAbl: KEMOPHUICKHIA,
OPZIOBUKCKUH, CUITYPUNCKHAN, TEBOHCKAW, KAMEHHOYT OJIbHBIN, TIEPMCKHUU.

Me3so30iickas 3pa u €€ NEPUOAbL: TPUACOBBIN, FOPCKHUI, METOBOM.

KaliHo30iickass 3pa W €€ mNepuoAbl: MNaJICOTCHOBBIA, HEOrCHOBBIM,
AHTPOTIOT€HOBBIM.

XapakTepucTuKa KiuMaTa U TeoJIOTHYECKUX MpouneccoB. OCHOBHBIE 3Tallbl
HBOJIIOLMU PACTUTEIBHOIO M >KMBOTHOIO MHUpPAa. ApomMopdo3bl y pacTeHUd u
#KUBOTHBIX. [losiBI€HUE, paclBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

CucremMa OpPraHMYECKOrO0 MHUpa Kak OTpakeHue 3BOIOUUHA. OCHOBHBIE
CUCTEMATUYECKHE IPYIIIIBI OPraHU3MOB.

DBOJIIOLIMS YeJIOBEKa. AHTPOIIOJNOrUs Kak HayKa. Pa3BUTHE MpeACTaBICHHM O
IMPOUCXOXKJICHUH YeJoBeKa. MeToapl u3ydeHHus aHTpororeHe3a. CXOJcTBa H
pa3inyus 4esioBeKa U )KUBOTHBIX. CHCTEMaTUYECKOE MTOJI0KEHNE YEJIOBEKa.



JBrxymue  cuiabl  ((pakTopsl)  aHTPONOreHe3a. Hacnencreennas
U3MEHYMBOCTb M  €CTECTBEHHBIH 0TOOp. OOIIecTBeHHBII 00pa3 JKU3HH,
U3TFOTOBIICHUE OPYAUH TpyZAa, MBILUICHUE, PEYb.

OCHOBHBIE CTaIMM U BETBH 3BOJIOLMH YEJIOBEKA: aBCTPAJIONMUTEKH, YenoBek
yMenbld, YemoBek npsaMoxonsamui, YenoBek HeaHAEepTAIbCKUM, YenoBek
pasymHbId. Haxonku HCKOMaeMbIX OCTaTKOB, BpEMs CYIIECTBOBAHH, O0OIacCTh
pacnpocTpaHeHusi, 00bEM TOJIOBHOTO MO3Ta, 00pa3 )KU3HU, OPYAHSL.

YenmoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachl:  €BPOINEOM]IHAA
(eBpasuiickasi),  Herpo-aBCTpaJiouiHas  (dKBaTopuaibHas),  MOHIOJIOMJHAsA
(a3maTcko-aMepukaHcKkasi).  UepThl  NPUCHOCOOJEHHOCTH  IpEJCTaBUTENEH
YEJIOBEUECKUX pac K YCIOBUSAM CYIIECTBOBaHUS. EIHMHCTBO YeNOBEUECKHX pac.
Kpuruka pacusma.

JdemoHcTpauuu:

[Toptpets: @. Peau, JI. Ilactep, A. . Onapun, C. Mumuep, I'. FOpu, Y.
JapBuH.

Tabmunpsl u cxembl: «Bo3HukHoBeHue CoJHEUHOU cuctembl», «Pa3Butue
opranuueckoro  mupa», «PacturenbHas  kinerka», <«OKHBOTHas  KIETKay,
«IIpokapuornueckas kieTka», «COBpeMEHHass CHCTEMa OPraHMYECKOro MHUPay,
«CpaBHEHHE aHATOMHYECKHX 4YEepT CTPOCHHS YEJIOBEKa W YeIOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MECTa MAJCOHTOJIOTMYECKUX  HAXOJOK  IPEIKOB
COBPEMEHHOI'O 4EJOBEKa», «/lpeBHelmue moan», «lpeBHue nmonm», «llepsbie
COBPEMEHHBIE JII0IN», «HeI0BeYeCKHe pace».

O6opynoBaHue: mysiku - «lIpoucxoxknenne — yenoBeka»  (OOCTBI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHJEPTaJblia, KPOMAHBOHIIA), CJIENKUA WIH
U300paKeHHUsl KaMEHHBIX OpYAUil MEepBOOBITHOIO 4YesloBeKa (KaMHHU-YONIEPHI,
pyomma, ckpebiia), TEOXpPOHOJIOTHYECKass Tabiuia, KoJUIeKIus «DopMbl
COXPAHHOCTHU UCKONIAEMBIX KUBOTHBIX U PACTCHUI».

JlabopaTtopHble 1 npakTHYecKHe padoThI:

[TpakTnueckas padora Ne 1. «/3yueHne nckonaemMbIx OCTaTKOB PacTEHHUN U
YKUBOTHBIX B KOJUIEKLIHAX).

DKCKypcusi «OBOJIOIUS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHbIN WIH KpaeBeAUYECKUN My3€eil).

Tema 3. Opranusmbl ¥ OKpPY:Ka0IIa"A cCpeaa.

OKOJIOTHSI KaK HayKa. 3alayd U pa3/esibl IKOJIOTuU. MeTombl 3KOJIOTHYECKUX
MCCJIEIOBAHM. DKOJIOIMYECKOE MUPOBO33PEHHE COBPEMEHHOIO YEIIOBEKA.

Cpenpl oOWTaHUS OPraHU3MOB: BOJHAS, HA3€MHO-BO3AYIIHAS, TMOYBEHHAs,
BHYTPUOPraHU3MEHHASI.

Okonorudeckne ¢akropel. Kriaccudukamms skomornyeckux (HaKkTOpoB:
abuoTnyeckue, OMOTUYECKHE M AHTPOIOTeHHble. JIeHCTBHE SKOJIOTMYECKHX
(aKkTOpOB Ha OPraHU3MBI.



Abuotnyeckue (akTOphl: CBET, TEMIEpaTypa, BIaKHOCTh. DOTOMEPHOIU3M.
[Ipucnocobnenust OpraHM3MOB K  JIGUCTBUIO  a0MOTHYECKUX  (PaKTOpOB.
buonornyeckne puTMsl.

buoTtnueckue haxkTopsl. Buasl O6MOTHYECKUX B3aUMOJICHCTBUI: KOHKYPEHIIHS,
XMIIHUYECTBO, cUMOM03 U ero ¢opmel. [lapazutusMm, koomepauus, MyTyalusM,
KOMMEHCAJIM3M (KBapTHPAHCTBO, HAXJEOHMYECTBO). AMEHCAIU3M, HEUTPAIU3M.
3HaueHne OMOTHUYECKMX B3aUMOJICHCTBUN JUISI CYIIECTBOBAHHMS OPTraHW3MOB B
IPUPOJTHBIX COOOIIECTBAX.

OKOJIOTMYECKUE XapaKTEPUCTUKH Momyysanud. OCHOBHBIE —ITOKa3aTeln
NOMYJSILMNA: YHUCICHHOCTh, IUIOTHOCTb, POXAAEMOCTb, CMEPTHOCTh, MPHUPOCT,
Murpanus. J[mHaMuka 4uCIeHHOCTH MOIMYJISIIUU U €€ perysuus.

JdemoHcTpauuu:

[Toptpetsi: A. 'ym6onbar, K. ®@. Pynbe, O. ['exkens.

Tabmunpl u cxembl: kapta «IIpuponnsie 30Hb1 3emuan», «Cpelapl 0OUTaHUA
opranusmoB», «®ortonepuoauszm», «llonmymsaunm», «3aKOHOMEPHOCTH pOCTa
YHCIEHHOCTHU NOMYJISIIMUA UHPY30pUun-Typenbkn», «[lumessie nenm».

JlabopaTopHble 1 npakTHYecKHe padoThl:

JlabopatopHas pabora Ne 3. «Mopdosnoruueckue 0COOEHHOCTH PaCTEHUHN U3
Pa3HbBIX MECT OOUTAHUSD.

JlabopartopHas pabota Ne 4. «BrnusiHue cBeTa Ha pOCT M pa3BUTHE YEPEHKOB
KOJIeyCay.

[TpaxTrueckas padorta Ne 2. «Iloacuér mIOoTHOCTH NOMYJIALMNA pa3HbIX BUAOB
pacTeHumn».

Tema 4. CooOmiecTBa 1 3K0JI0rH4ecKHe CUCTEMbI.

CooO1miectBO opraHu3smMoB — OuoneHo3. CTpyKTypbl OMOIIEHO3a: BUIOBa,
NPOCTPAaHCTBEHHAs, Tpoduueckas (mumeBas). Buasl-nomuHantel. CBs3u B
OHOIIEHO3E.

DKoyiornyeckue cuctembl (dkocuctembl). Ilonstue 00 »3KocucTemMe U
ouoreoneHo3e. DOyHKIMOHAIBHBIE KOMIIOHEHThl SKOCHUCTEMBI: IPOJYLICHTHI,
KOHCYMEHTBI, peAyLeHThl. KpyroBopoT BEIIECTB U IOTOK SHEPTHH B IKOCUCTEME.
Tpoduueckue (muuieBble) YpPOBHM dKocucTeMbl. IlumieBble menu u  ceTu.
OCHOBHBIE TIOKA3aTeIU SKOCHUCTEMBI: OuoMacca, MPOIYKUHUS. IKOJOTUYECKUE
nupamMubl: MPOAYKLUHMH, YHUCIEHHOCTH, Ouomacchl. (CBOWCTBA 3KOCHUCTEM:
YCTOMYMBOCTB, CAMOPETYJIALMS, pa3BuTue. CyKIecCHs.

[TpupoaHBIE PKOCUCTEMBI. DKOCUCTEMBI O3EP U pEeK. DKOCUCTEMA XBOMHOTO
WJIM [IMPOKOJIMCTBEHHOTO JIECa.

AHTpONIOrE€HHBIE ~ 3KOCHUCTEMBI.  ATPO3KOCUCTEMBI.  YPOOIKOCHUCTEMBI.
buonornyeckoe u X035MCTBEHHOE 3HAYEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopa3noobpaszue kak @aktop ycroiiunBocTH 3kKocucteM. CoxpaHeHHE
OMOIOrHUeCcKOro pa3sHo0Opa3us Ha 3eMIie.



VYuenue B. U. Bepnaackoro o ouocdepe. ['panuiipl, cocraB u CTpyKTypa
onoceprr. XKuBoe BemecTBo m ero (GyHKiuu. OcoOeHHOCTH OMochepsl Kak
rno0agbHOW 3KOocUCTeMBL. JlMHamMuueckoe paBHOBECME U oOOpaTHas CBfA3b B
onocdepe.

KpyroBopots! BemiecTB 1 OMOreoXUMHUYECKUE IUKIIbI AIEMEHTOB (yriiepona,
a30Ta). 30HATLHOCTh OMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Orochepe 3eMian. AHTPOIIOT€HHbIE U3MEHEHUs B Orocdepe.
['moGanbHbBIE SKOTOTHYECKHE TPOOIEMBI.

CocyuiecTBoBaHHE PUPOJIBI u YeJI0BEYECTBA. CoxpaHeHnue
Onopa3zHO0Opa3us Kak OCHOBAa yCTOMUMBOCTH OMocheprl. OCHOBA paliOHAIBHOIO
yOpaBICHUS TMPUPOAHBIMU pecypcaMd M HX HCIOIb30oBaHHe. JlOCTHKEHUS
OHOJIOTHMHU U OXpaHa NPUPOJIBI.

JdemoHcTpauuu:

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

Tabmumer 1 cxembl: «lIumeBbie nenn», «bUOIEHO3: COCTaB U CTPYKTYpay,
«IIpupoausie coobmiectBay, «llenmu nutanus», «IKonOrHYEcKass MUPaAMUIAN,
«buocdepa u yenoBek», «IKocUCTEMA ILUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOMHOTO  Jecay, «buomeno3 Bomoéma», «Arpoueno3», «lIpumepHbie
AHTPONIOTEHHBIE  BO3JCWCTBHAA Ha Ipupony», «BaxHedmme HMCTOYHUKH
3arpsi3HEHUS BO3/IyXa M TPYHTOBBIX BOJ», «[louBa — BaxkHeWmias cocTaBisrOIIast
ouocheps», «PakTopbl aerpaganuu nouBy», «llapHukoBblil a3pdekT», «DakTopsl
PaIMOAaKTUBHOTO 3arpsisHeHus: Ouocdepb», «OOmas cTpykrypa Ouochepsn,
«Pacmipoctpanenne xu3Hu B Ouocdepe», «O30HOBBIA dKpaH Ouocheps»,
«KpyroBopot yraepoza B 6mochepe», «KpyroBopot a3ora B mpupoae.

OobopynoBaHue: Mojenb-anmuinkauug «TunuuHele OMOLIEHO3b», repOapuil
«PacturensHblie cooOuiecTBay, KoJUleKIHN «buonenosy», «Bpenntenu BaxHeUIINX
CEJIbCKOXO03SUCTBEHHBIX KYJIBTYp», FepOapuu U KOJUIEKIIUN PACTEHUH U KUBOTHBIX,
NpUHAJICKAIINE K Pa3HbIM SKOJOTHYECKHM TpylnmaM ofHoro Buia, KpacHas
kaura Poccuiickoit @enepanuu, n300pakeHUs] OXPaHSIEMBIX BUIOB PACTEHUH H
KUBOTHBIX.



[NTAHAPYEMBIE  PE3VJIBTATBI OCBOEHUSA IIPOIT'PAMMLBI 110
bMOJIOTMKM HA  BA30BOM  VYPOBHE CPEJAHEI'O  OBIIEI'O
OBPA30OBAHUNA

Cornmacio ®I'OC COO, ycraHaBiauBarTCs TpeOOBaHUA K PE3yIbTaTam
OCBOCHMsI  OOydalOUIMMHCA HOpPOrpaMM  CpEeJHEero oomero oOpa3oBaHMUA:
JMYHOCTHBIM, METAIPEIMETHBIM U IPEIMETHBIM.

JIMYHOCTHBLIE PE3YJIBTATBI

B crpyKkType IHMUYHOCTHBIX PE3YJbTATOB OCBOCHHUS Ipeamera «bHosorus»
BBIJICJICHBI CIIEYIOIINE COCTABJISIONIME: OCO3HAHUE OOYYAIOIMMUCS POCCUMCKOM
IpaXXJaHCKOM UIECHTUYHOCTH — FTOTOBHOCTU K CAMOPA3BUTHIO, CAMOCTOSATEIIbHOCTH
U CaMOONPEACIICHUIO, HaJu4he MOTHBAlMK K OOy4YeHHIO  OHOJIOTHH,
[[EJICHANPABIICHHOE pPa3BUTHE BHYTPEHHUX YOEKJICHUM JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX I[EHHOCTEM M HMCTOPUYECKUX TPAJULIMNA PaA3BUTUS OUOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIMXCS PYKOBOJICTBOBATHCS B CBOEH
JESITENbHOCTH I[IEHHOCTHO-CMBICJIOBBIMH  YCTAHOBKAMM, NPUCYLIIMMH CHCTEME
Ononorndeckoro oOpa30BaHMs, HAIWYAE JKOJOTHYECKOTO IPABOCO3HAHUS,
CIIOCOOHOCTH CTaBUTH IEJIH U CTPOUTDH KU3HEHHBIC IJIAHBI.

JIndHOCTHBIE pe3ynpTaThl OCBOCHHUS IpeaMera «bHoJIorus» JOCTUraroTCs B
CAVMHCTBE YYCOHOW ¥ BOCIHTATEIHHON JEATETLHOCTH B COOTBETCTBHU C
TPaJIULIMOHHBIMU POCCUMCKUMHU COLMOKYJIBTYPHBIMH, UCTOPUUYECKUMU U TYXOBHO-
HPABCTBCHHBIMU IIEHHOCTSMH, MPUHATHIMA B OOIIECTBE MpPaBWIAMH M HOPMaMH
MOBEJCHUSI U CIOCOOCTBYIOT IIpOIlECCaM CaMOIO3HAHUS, CaMOBOCIUTAHUSA W
CaMOpAa3BUTHUs, pPa3BUTHUS BHYTPEHHEW IO3ULMHU JIMYHOCTH, [ATPUOTU3MA,
YBAXKEHHUS K 3aKOHY W MPABOIMOPSIKY, YEIOBEKY TPyAa U CTapLIEMy IMOKOJICHUIO,
B3aMMHOTO YB)KCHHs, OCPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACJICAHIO H
TPaJULMsM MHOTOHAIMOHAIBHOTO Hapoja Poccuiickon denepanuu, Opupoie U
OKPYKaroUIeH cpere.

JIn4HOCTHBIE pE3yJIbTaThl OCBOCHHS ydeOHOro rmpeamera «buosorusy»
JOJDKHBI OTPakaTh TOTOBHOCTh M CITOCOOHOCTH 00YYaIONMUXCsl PYKOBOJICTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEH TMO3UIIMEH JHMYHOCTH, CHCTEMOM II€HHOCTHBIX
OpUEHTAllUi, TIO3UTUBHBIX BHYTPEHHHX  YOEXJIEHUH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOro OOIIECTBa, PACIIUPEHUE >KU3HEHHOTO
OIIbITAa W ONBITA JAECATEIIBHOCTU B IPOLECCE pealu3alid OCHOBHBIX HAIpPaBJICHUU
BOCIIUTATEIIbHOMN AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MTO3UIIMH 00YYaOIIETOCs KaK aKTUBHOTO U

OTBETCTBEHHOT'O YJIEHA POCCUICKOTO OOIIECTBa;



OCO3HAHHE CBOMX KOHCTHUTYIIMOHHBIX IpaB U OOS3aHHOCTEH, yBa)KCHHE
3aKOHA U MMPaBOINOPSAJIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIIbHOCTH TIPH CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWH YUYEOHBIX W MO3HABATENIbHBIX 3a]a4, BHIOJTHECHHUH
OMOJIOrMYECKUX 3KCIIEPUMEHTOB;

CHIOCOOHOCTh  OIpPENENSATh COOCTBEHHYIO TIO3ULHI0 [0 OTHOLIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHHE YYHUTHIBATh B CBOUX JEHCTBUSX HEOOXOAUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBHS JIOACH C pa3HBIMU yOEKACHUAMHU, KyJIbTYPHBIMHU LIEHHOCTSIMH U
COLIMAJIBHBIM ITOJIOKEHUEM;

TOTOBHOCTb K COTPYJHHYECTBY B IIPOLIECCE COBMECTHOTO BBIIIOJIHEHUS
y4eOHBIX, TIO3HABATENBbHBIX W HCCIEAOBATENbCKUX 3a7ad, YBAKHUTEIHHOTO
OTHOILUEHUSI K MHEHHIO OIMOHEHTOB NpH OOCYXIEHUU CIOPHBIX BOIIPOCOB
OHOJOTMYECKOT0 COACPHKAHUS;

TOTOBHOCTb K TYMaHUTapHOU U BOJIOHTEPCKOM NEATEIBHOCTH;

2) MIaTPpHOTHYECKOr0 BOCIIUTAHNS:

c(OpMHUPOBAHHOCTh POCCUMCKON I'paXKAaHCKOW UACHTUYHOCTH, NMaTPUOTU3MA,
YBaXXEHUS K CBOEMY HAapOJy, UyBCTBa OTBETCTBEHHOCTH nepel PoauHoii, ropaoctu
3a CBOM Kpai, CBOKO PonuHy, CBOW f3BIK M KYJBTYpYy, HPOLLIOE W HACTOSAIIEE
MHOTOHallMOHaIBHOr0 Hapoaa Poccuy;

LIEHHOCTHOE OTHOUIEHUE K NPUPOJHOMY HACIIECIUIO U MMAMITHUKAM IPUPOJBI,
JNOCTHXKEHHSIM Poccuu B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPY/IE;

CIIOCOOHOCTh OIIEHUBATh BKJIAQJ POCCHUUCKAX YYEHBIX B CTAaHOBICHUE H
pa3BUTHE OWOJOTWH, MOHUMAHUSA 3HAYEHUS OHOJOTMH B TMO3HAHUU 3aKOHOB
IPUPOJIbI, B AKU3HU YEJIOBEKA U COBPEMEHHOI'O OOIIECTBA;

ujeiiHas yOeXJEHHOCTh, TOTOBHOCTh K CIy)KEHHMIO M 3amure OTeuecTsa,
OTBETCTBEHHOCTH 3a €ro Ccyab0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS

OCO3HAHHUE TyXOBHBIX IEHHOCTEN POCCUIICKOTO HAPOAA;

c(OpPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUYECKOIO IOBEICHUS;

CIIOCOOHOCTh OLIGHMBATh CUTYallMI0O U MPHUHUMATH OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAaHME JIMYHOTO BKJIaJa B TMOCTPOCHHE YCTOMYMBOTO OyIyIIEero;

OTBETCTBEHHOE OTHOIIEHHUE K CBOMM POAUTEISAM, CO3/IaHUIO CEMbU Ha OCHOBE
OCO3HAaHHOIO IPUHATUSA LIEHHOCTEH CEMEMHOW JKM3HM B COOTBETCTBHUM C
TpaauusaMu HapoaoB Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHMSA

ACTETUYECKOE OTHOIICHHE K MUPY, BKJIIOYas ICTETHKY OBbITAa, HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOLLIEHU;



MOHUMAHHUE SMOIIMOHAIBHOTO BO3JICUCTBUS KUBOW MIPUPOJIBI U €€ 1IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HBIX BHJIaX HCKYCCTBA, CTPEMIICHHE
MPOSIBIISATh KAUECTBA TBOPUECKOM JIMUHOCTH;

5) ¢u3uuyeckoro Bocnutanus, GOpMHPOBAHHMS KYJIbTYPbl 310POBbS H
IMOLMOHAJIBLHOIO 0JIaromoJy4ns:

MOHMMAHUE W peaju3amusi 30pOBOr0 M 0Oe30omacHOro obpasza >KU3HU
(3mopoBO€  TWTaHWE, COOJIOJICHWE TUTHEHWYECKUX TPaBWJI W HOPM,
cOQIaHCUPOBAHHBIN PEXUM 3aHATHUH U OTAbIXa, peryisipHas (dusudeckas
aKTUBHOCTH), OEpEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHUS K
coOCTBEHHOMY (DHU3UYECKOMY U TICUXUYECKOMY 3/10POBBIO;

MOHMMAHUE I[EHHOCTU TMPaBUJ HWHJIUBUAYAJILHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUE TOCIEJICTBUNA W HENPUSATUS BPEIHBIX MPUBBIUEK (YIOTpeOaeHus
aJIKOTOJIsI, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOIO BOCIIUTAHMS:

TOTOBHOCTh K TpPYIy, OCO3HAaHHE IIEHHOCTH MAacTepCTBa, TPYyAOIO0uE;

FOTOBHOCTh K AKTMBHOM JAEATEIBHOCTA TEXHOJOTMYECKOM W COIMAJIbHOU
HAIPaBJICHHOCTH, CITIOCOOHOCTh MHHUIMUPOBATH, IJIAHUPOBATh M CAMOCTOSTEIHHO
BBITIOJIHATH TaKylO JEATEIbHOCTD;

UHTEpEC K pa3IMyHbIM cdepam npodhecCHuOHATBHOU JeATEeIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBIOOP Oynaymier mpodeccun U peaTu30BHIBATH
COOCTBCHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHUI0O M CaMOOOpa30BaHHUIO Ha
MPOTSIKEHNUU BCEH KU3HU;

7) 3K0JI0THYECKOT0 BOCITUTAHUS:

HKOJIOTHYECKH II€JI€CO00pa3HOEe OTHOIICHHE K MPHUPOAEC KaK HCTOYHUKY
JKW3HU Ha 3eMJie, OCHOBE €€ CYIlIeCTBOBAHMS;

MOBBIIICHUE YPOBHS OSKOJOTHYECKOW KYJIbTYPHI: TMPHUOOPETEHHE OIBITA
IJIAHUPOBAHUSI TIOCTYNIKOB M OLIEHKA MX BO3MOXHBIX TOCIEICTBUN ISt
OKpY>Karollle Cpeibl;

OCO3HaHHUE TI00aJBLHOTO XapaKTepa IKOJIOTMYECKUX MpoOJieM U MyTel ux
pelIeHus;

CIIOCOOHOCTh HWCIONB30BaTh MPHOOpETaeMble MpU H3YYCHUH OHOIOTHH
3HAHUSI W YMEHHUSA TMpPU pPEHICHUU TMpoOJeM, CBA3AHHBIX C PpPalMOHAIHHBIM
IPUPOOINOIb30BaHNEM  (COONIOZICHUE  TpaBUJl  TOBEJACHUS B MPHUPOJIE,
HalpaBJICHHBIX HAa COXpPAaHEHHME PABHOBECHUS B HSKOCHCTEMax, OXpaHy BHJIOB,
AKOCUCTEM, Orochephl);



AKTUBHOE HENPUATHE JEUCTBUM, NPUHOCALIIMX BPEA  OKPYXKAOIIEH
IPUPOJTHON Ccpefie, YMEHUE MPOTHO3UPOBATH HEOIATOMPHUATHBIE SKOJIOTHUECKHE
NIOCJIEJICTBUS PEANPUHUMAEMBIX JEHCTBUN U IPENOTBpAIIATh UX;

HaJIMYKUE PA3BUTOIO 3KOJIOTMYECKOTO MBIIUICHHS, YKOJIOTHYECKON KYJIbTYpHI,
OIBITA NEATEIbHOCTH AKOJIOTUYECKON HaIlPaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBATbCSI UMH B IO3HABATEIIbHOW, KOMMYHHKAaTUBHOW M COLMAIBHOU
IPaKTUKE, TOTOBHOCTH K YYaCTHUIO B MTPAKTUYECKON JIESITEIbHOCTH SKOJOTUYECKOU
HAIPABJIEHHOCTH;

8) HeHHOCTH HAYYHOTI' 0 MO3HAHMS:

c(OpPMUPOBAHHOCTh MHPOBO33PEHUS,, COOTBETCTBYIOLEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSl HAYKU U OOIIECTBEHHOH MPaKTUKHU, OCHOBAaHHOI'O Ha JIHAJore
KYJBTYp, CIOCOOCTBYIOIIIETO OCO3HAHUIO CBOETO MECTA B MOJIMKYJIHTYPHOM MUDE;

COBEPILIEHCTBOBAHUE S3BIKOBOM M UYMUTATEIbCKOW KYJIBTYpPhl KaK CpEACTBa
B3aMMOJICUCTBUS MEXY JIFOAbMU U TIO3HAHUS MUPA;

NOHMMaHUE creuu(UK OHOJOrMM KaK HayKH, OCO3HaHUs €€ poid B
(OpMHUPOBAHNUN PALMOHAIBLHOTO HAYYHOI'O MBILIUICHUS, CO3JaHUM LEJIOCTHOIO
NPEACTABICHUS] 00 OKPYXAIOIEM MHUPE KaK O €IMHCTBE IPHUPOABI, YEJIOBEKA W
oOmiecTBa, B TO3HAHWU TPUPOAHBIX 3aKOHOMEPHOCTEM M pEIIeHHUU MpoOIeM
COXpaHEHUs TPUPOJHOTO PABHOBECHS;

yOeKAEHHOCTh B 3HAYUMOCTU OMOJIOTMM AJiI COBPEMEHHOW IMBUIIM3AIINU:
oOecrieueHnss HOBOTO YPOBHS Pa3BUTHS MEIMIMHBI, CO3AAHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTHI, CIOCOOHBIX  peIIaTb PECypCHble  MPOOJEeMBI  pa3BUTHUSA
YeJI0BEYECTBAa, IOUCKA MyTeH BBIXOJAa M3 TI00ANBHBIX IKOJIOTHUECKUX MPOOIeM H
oOecrieueHus  Mmepexoja K  yCTOMYMBOMY  DPa3BUTHIO,  PalMOHAIBHOMY
UCIOJIb30BAaHUIO MPHUPOAHBIX PECYPCOB M (POPMHUPOBAHUIO HOBBIX CTaHIApTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIONYYEHUM OWMOJOTHMYECKUX 3HAHUW B IEIAX
MOBBIIICHHUSI OOIIeW KyJIbTYphl, €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, Kak
COCTAaBHOM 4acTH (PyHKLIHMOHAJIBHON IPaMOTHOCTH OOyyaroumxcs, GopMupyemoit
IpU U3YYEHUH OUOJIOTUY;

IOHUMAaHUE CYIIHOCTH METOJOB MO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH WCIIOJIb30BaTh TOJy4YaeMble 3HAHHUS [JId aHalu3a W
OOBSICHEHUS SBICHUN OKPYXKAIOIIETO MUpa W MPOUCXOAAIUX B HEM M3MEHEHUH,
yMEHHE JeflaTh OOOCHOBAHHbBIE 3aKIIOYEHHUS Ha OCHOBE Hay4YHbIX (DaKTOB H
MMEIOIINXCS JaHHBIX C LEJIBbI0 TIOJyYEHHSI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIb30BAaTh OMONOTHYECKUE 3HAHUS IS
pelIeHus mpobyieM B pealbHBIX )KHU3HEHHBIX CUTYAIIHIX;

OCO3HaHUE LIEHHOCTH HAyYHOH [EATEebHOCTH, FOTOBHOCTH OCYLIECTBIISThH
IIPOEKTHYIO U HCCIIE0BATENBCKYIO JEATENBHOCTh HHNBUIYAIbHO U B IPYIIIIE;



TOTOBHOCTh M  CIIOCOOHOCTH K  HENPEpPHIBHOMY  OOpa3oOBaHUIO U
caM000pa3oBaHNI0, K AaKTMBHOMY IOJNyUYE€HHIO HOBBIX 3HAHUW MO OHOJOTUU B
COOTBETCTBUU C KU3HEHHBIMU NOTPEOHOCTAMHU.

METAIIPEJMETHBIE PE3YJIbTATbBI

MerarnpeaMeTHbIE pe3yJbTaThl OCBOCHUSI y4eOHOro mpeamera «buonorus»
BKJIIOYAIOT: 3HAYMMBbIe i (HOPMHUPOBAHUS MHUPOBO33PEHUS OOYHAIOITUXCS
MEXIUCITUTUTHHAPHBIE (MEXIPEIMETHBIC) OOIIeHAYIHBIC TMOHATHS, OTPaKAFOIIHC
IEJIOCTHOCTh HAy4YHOM KapTUHbI MHpa U cCHenuduKy METOJOB TMO3HAHMS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPrus, SIBIICHUE, MPOIIECC,
cUCTEMa, Hay4HbIH (DAKT, MPUHIIMI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHUS,
UCCleIOBaHME,  HAONIOJICHHE, W3MEpPEHHEe, OKCIHEPUMEHT U  JIPYTHUX),
YHUBEpCAJIbHbIE y4eOHBbIE JEHUCTBUSL (MO3HABATENbHBIE, KOMMYHUKATHUBHBIC,

pEryJsiTUBHBIE), o0ecreynBaromnme dbopmupoBanue (yHKIHOHATBHOM
IPaMOTHOCTM UM  COLMAJIbHOW KOMIIETEHUMH OOydYaroluXcsi, CIOCOOHOCTb
00yJaromxcs UCIIOJIB30BaTh OCBOCHHBIE MEXIUCLUIIIIMHAPHBIE,

MHUPOBO33pEHYECKHE 3HAHUS M  YHUBEpCajdbHble Yy4YeOHBbIC JCHCTBUS B
ITO3HABATEJIbHON U COLMAIIBHOW MPAKTHUKE.

MeTtamnpenMeTHbIE PE3yJIbTaThl OCBOCHHS TPOTPAMMBI CPEIHETO OOIIETo
00pazoBaHMsl TOJKHBI OTPAXKAaTh:

OBaanenne YHHUBEPCAIbHbIMUI y4eOHbIMU NMO3HABATEJIbHBIMU
AefiCTBUAMMU:

1) 6a30Bble JIOTHYECKHE IEHCTBUS:

CaMOCTOSITENIbHO  (popMynupoBaTh W aKTyaJIM3UpOBaTh  MOpoOIEMY,
paccMaTpHuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MNPU OCBOCHUM 3HAHUM MPUEMBI JIOTUYECKOTO MBIILICHHUS
(amanm3a, CHHTE3a, CpaBHEHHMS, KiacCu(UKAIIH, 0000IICHMS ), pACKPBIBATh CMBICIT
OMOJIOTMYECKUX TOHSATUM (BBIIEIATHh UX XapaKTepHbIC MPU3HAKH, YCTAHABJIUBATH
CBSI3U C IPYTUMU MOHSTUSAMM);

ONpPEACNATh 1IEeJU JEATeNbHOCTH, 3a/laBas MapaMeTpbl U KPUTEPUU UX
JOCTUKEHUSI, COOTHOCUTD PE3YJIbTATHI AEATEIbHOCTU C MTOCTABIICHHBIMU LIEJISIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATUS JJIs1 OOBsICHEHUS (PAKTOB U SIBJIICHUMN
YKABOW NPUPOJIBI;

CTPOUTH JIOTMYECKUE PaACCYyXICHUS (MHAYKTUBHBIC, JACAYKTUBHBIC, IIO
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTH U TMPOTHMBOPEUHUS B PacCMaTPUBAEMBIX
SBJIICHUSIX, (DOPMYIIUPOBATH BHIBOJIbI U 3aKITIOUCHUS;

MPUMEHSITh CXEMHO-MOJENbHBIE CpeacTBa TUISt MpEACTaBICHUS
CYIIIECTBEHHBIX CBSI3¢H M OTHOIICHUH B M3y4aeMbIX OMOJIOTHYECKHX OOBEKTaX, a



TaKK€  MPOTHBOPEYMA  PA3HOTO  pOJA,  BBIABIECHHBIX B  Pa3jIM4YHBIX
UH(GOPMAIIMOHHBIX HCTOUYHUKAX;

paspabatrbiBaTh IUTAH PEHICHHUS MPOOIEMBbI ¢ YUETOM aHaln3a MMEIOIIUXCS
MaTepUAIbHBIX U HEMATePUAIIbHBIX PECYPCOB;

BHOCUTB KOPPEKTHBBI B JCSATENBHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJILTATOB
LEJISIM, OLICHUBATh PUCKU MOCIIEACTBUI AECATENBHOCTH;

KOOPAMHUPOBaTh U  BBIIOJHATH padOTy B  YCIOBUSX  pPEalbHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBHS,

pa3BUBaTh KPEATMBHOE MBIIIUICHUE MTPU PEIICHUN KU3HEHHBIX TIPOOIIEM.

2) 6a3oBbIe HCCJIEI0BATEIbCKHE 1eHCTBUSA:

BJIAJ€Th HABBIKAMH Y4E€OHO-UCCIEA0BATEIbCKON U MPOEKTHOM AESTENbHOCTH,
HaBbIKAMHU  paspelieHuss mpoldieM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEJIBHOMY IIOUCKY METOJIOB PEIICHU IPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METO/IOB [TO3HAHMSI;

UCIIOJIB30BaTh pPa3JIM4YHbIE BUJBl JEITEIBHOCTH II0 IIOJIYYEHUIO HOBOIO
3HAHWS, €r0 HWHTEPIpEeTalnH, MPeoOPa3OBaHUIO M TMPUMEHEHUI0 B YYEOHBIX
CUTYAaIUSIX, B TOM YHCJIE ITPU CO3AAHUH YUEOHBIX U COLUATIBHBIX TPOEKTOB;

(opMHpOBaTh HAyYHBIA TUI MBIILUIECHUS, BIAJAETh HAYYHON TEPMUHOJIOTHEH,
KJIFOUEBBIMH ITOHATUSMH U METOAAMM;

CTaBUTh U (OpMynHpoBaTh COOCTBEHHBIE 3a7aud B 0Opa30BaTENbHOM
NEATEIbHOCTH U KU3HEHHBIX CUTYaLMsX;

BBISIBJISITh [IPUYMHHO-CIIEACTBEHHBIE CBSI3M M aKTyalM3UpoOBaTh 3ajadvy,
BBIJIBUTaTh TUIOTE3y €€ pEIICHUS, HAaXOJUTh apryMEHThl JJI1 JO0Ka3aTeIbCTBa
CBOMX YTBEPXKICHUI, 3a1aBaTh NapaAMETPbl U KPUTEPHUH PELICHUS;

AHAIM3UPOBATh IIOJYYEHHBIE B XOJE€ PELICHUS 3aJadd  pe3ysbTaThl,
KPUTUYECKU OLIEHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OIICHKY HOBBIM CHUTYyallUsM, OIIEHUBAaTh MPHOOPETEHHBIN OIIBIT,

OCYLIECTBJIATh LEJCHANPABICHHBIA MOWCK MEPEHOCa CPEACTB M CIOCOOOB
NeicTBUS B IPO(ECCUOHATIBHYIO CPEY;

YMETh NEPEHOCUTh 3HAHUS B MO3HABATEJBbHYIO M MPAKTHYECKYIO 001acTu
AKU3HEIEATEIBHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEAMETHBIX 001aCTe;

BBIJIBUT'aTh HOBBIE WJIEH, NPEJIaraTb OPUIMHAIBHBIC IMOAXOJbI U PELICHUS,
CTaBUTh MPOOJIEMBI U 337auH, T0NYCKAIOIINE aTbTEepPHATUBHBIC PEILICHUSI.

3) pa6ora ¢ undgopmanmeii:

OpPHEHTHPOBATHCS B PA3INYHBIX UCTOYHUKAX HHPOpMAIUH (TEKCTE yueOHOTO
nocoOus, HAYYHO-TIOMYJIAPHOW JUTEeparype, OHOJOTUYECKUX CIOBApsSIX U
CIPaBOYHHMKAX, KOMIBIOTEPHBIX Oa3ax AaHHbIX, B MHTepHeTe), aHanu3upoBaTh



UH(OPMAITUIO PA3THYHBIX BUJIOB M (DOPM TIPEACTABICHUS, KPUTHUECKH OI[CHUBATH
e€ TOCTOBEPHOCTH U HEMTPOTHBOPEUNBOCTH;

(GbOpMyIMpPOBaTh 3aMPOCHl U TMPUMEHATH PA3TMYHBIC METOJBI MPU TOWCKE U
otbope Omosormueckoil WHMOpPMAITUH, HEOOXOIUMOM ISl BBITIOJHEHUS YUeOHBIX
3azay;

npUOOpeTaTh OIBIT HMCHOJB30BaHUS WHGOPMAITMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBATh KYJbTYPY aKTUBHOTO UCTIOIB30BAHUS PA3TMUHBIX
MTOVICKOBBIX CHCTEM;

CaMOCTOSITEIbHO ~ BHIOMpATh  ONTUMAJIbHYIO  (OpMYy  MpEACTaBICHUS
ounonornyeckor uHpopmaiuu (cxembl, Tpaduku, AUArpaMMbl, TaOIUIbI, PUCYHKH
" JIpyroe);

WCIIOJIb30BaTh HAYYHBIA SI3bIK B KaueCTBE CpEACTBA TMpU padoTe ¢
Ononorndeckor HWHPOPMANMEH: TMPUMEHATh XUMHUYECKHE, (QU3HUECKHEe U
MaTEeMaTU4YeCKHe 3HAKW W CHUMBOJIBI, (popMyibl, abOpeBHaTypy, HOMEHKIATYpY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATH  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HATJISITHOCTH;

BIAJCTh  HaBBIKAMH  pAacloO3HAaBaHWS W 3alUTBl  WHGOpPMAIHH,
uHGOPMAIMOHHON 06€30MaCHOCTH JTHYHOCTH.

OBjajieHHe YHUBEPCAJIbHBIMUA KOMMYHHUKATHBHBIMH J1e/iCTBUSIMH

1) oOmenne:

OCYIIECTBIISITh KOMMYHUKAIIMHU BO BCEX cepax *KU3HU, AKTUBHO YIaCTBOBAThH
B JIMAJIOTE WJIM TUCKYCCHH MO CYIIECTBY OOCYKIaeMOil TeMbl (YMEHHE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJIEHHUS OTHOCHTEIHHO BBITIOJIHCHHS TIpejiaracMon
3a/1aud, YYUTHIBATh MHTEPECHl M COTJIACOBAHHOCThH MO3UIUN JPYTUX YYACTHUKOB
JMasora Wik JUCKYCCUHN);

pacro3HaBaTh HEBEpOAJIbHBIE CPEJCTBA OOIICHHS, MOHUMATh 3HAYCHHE
COIIMAIbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHUS KOH(MDIMKTHBIX CHUTYaIlUi,
YMETh CMATYATh KOH(PJIMKTHI U BECTH ITEPETOBOPHI;

BIAJCTh PA3IUYHBIMUA CIIOCOOAMHU OOIIEHUS M B3aMMOJCHUCTBUS, MTOHUMATh
HaMEpEHUs IPYTUX JIOJIeH, MPOSBISATh YBAXKUTEILHOE OTHOIICHUE K COOCCETHUKY
U B KOPPEKTHOU popMme hopMyTupoBaTh CBOM BO3PAKEHHUS,

Pa3BEPHYTO W JIOTUYHO H3JIaraTh CBOIO TOYKY 3PCHHS C HCIIOIH30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) cOBMeCTHAas J1eITeJIbHOCTD:

MOHUMAaTh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAUBUIYaTbHON
paboOTHI IPH PEIICHUN OUOJIOTHIECKON TIPOOIeMBbI, 000CHOBBIBATH HEOOXOAMMOCTD
MPUMEHEHUS TPYIIIOBBIX (DOPM B3aMMOICHCTBHSI PY PEIICHUH YICOHON 3a/1auu;

BEIOMPATh TEMAaTHKy W METOJBl COBMECTHBIX JCUCTBUU C y4ETOM OOIIHMX
WHTEPECOB U BO3MOKHOCTEN KaXKJIOTO YeHA KOJUIEKTUBA;



MPUHUMATh 1EIW  COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATh JACHUCTBUA MO €€ NOCTHKEHHIO: COCTaBJISTh IUIAH JICCTBUM,
pacmpeiensaTb pojaud ¢ y4€TOM MHEHUH YYacTHHKOB, OOCYXKIaTh pPe3yJbTaThl
COBMECTHOI palOThI;

OLICHMBAaTh KA4ye€CTBO CBOEr0 BKJIAJa M KaXXJOTO y4YaCTHHKAa KOMAaHIbI B
o01uit pe3yNbTar 1o pa3paboTaHHBIM KPUTEPUSIM;

MpearaTb HOBBIE MPOEKTHI, OLUECHUBATH HAEHU C IO3ULIHAH HOBU3HBI,
OPUTHMHAIIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIAITh IMO3UTUBHOE CTPATETUYECKOE IIOBEACHUE B Pa3JIUYHBIX
CUTYaIUSIX, POSIBISATH TBOPUYECTBO U BOOOpaKEHHE, ObITh MHUITUATUBHBIM.

OBJ1aieHH e YHUBEPCAJIbHBIMHY PEryJATUBHBIMM J1e/iCTBUSIMU:

1) camoopranmsanms:

UCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS [UJIS BBIABICHHUS TpoOIeM U HX
pelieHus B 5KU3HEHHBIX U YYEOHBIX CUTYaIUsX;

BHIOMpaTh HAa OCHOBE OHWOJIOTUYECKUX 3HAHUN I1ICJIEBBIE U CMBICIOBBIC
YCTAaHOBKHM B CBOMX JICMCTBHUSIX M MOCTYNKAX IO OTHOILICHUIO K KUBOW MPHUPOJE,
CBOEMY 3JIOPOBBIO U 3JOPOBBI0 OKPYKAIOIIUX;

CaMOCTOSITEJIbHO OCYIIECTBIISITh MO3HABATENIbHYIO JESATEIbHOCTD, BBISBIATH
poOIeMbl, CTaBUTh U (POpPMYIHUPOBATH COOCTBEHHBIEC 3aJ]a4l B 00pa30BaTEIbHON
JEATEeIbHOCTH U )KU3HEHHBIX CUTYyaIUsX;

CaMOCTOSITENIbHO  COCTaBJSATh IUIAH pEHICHUS MpoOdJieMbl ¢ Y4ETOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U TIPEATIOYTCHHIA;

JaBaTh OLICHKY HOBBIM CHUTYAaIlUsM;

pacuMpsATh paMKu y4eOHOTro MpeaMeTa Ha OCHOBE JIMYHBIX MPEINOYTCHUN;

JieaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a PEIICHUE;

OIICHUBATh NPUOOPETEHHBIN OIBIT;

Croco0CTBOBaTh (OPMHUPOBAHUIO W TPOSBICHHUIO IMHPOKOW APYIUIIUU B
pa3HBIX O00JIACTSIX 3HAHWM, IMOCTOSIHHO TOBBINIATH CBOW 00pa3OBATENbHBIN U
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CUTYyallUsiIM, BHOCUTh KOPPEKTHUBBI B JI€SITEIHHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LEIISAM;

BIAJCTh HABBIKAMHM  IO3HABATENbHONM  pediekcur Kak  OCO3HAHUs
COBEpLIAEMbIX JCHCTBUII W MBICIUTEIBHBIX MPOLECCOB, HX PE3YIbTATOB H
OCHOBaHMi, MCIOJIb30BaTh MPUEMBI pedIeKCUM JJIA OLICHKH CHUTYyallud, BBIOOpA
BEPHOT'O PELICHMUS;

yMETb OIICHUBATh PUCKHM U CBOEBPEMEHHO MPUHUMAThH pPEIICHUS MO0 HUX
CHIDKECHUIO;



IIPUHUMATh MOTHMBBI M apryMEHTBl JAPYIMX IPH AHAINA3E PE3YJIbTATOB
NEeATEIbHOCTH;

3) npuHsATHE ce0s U APYrUX:

IPUHUMATh ce0s1, IOHUMAasi CBOU HEJIOCTATKU U JJOCTOUHCTBA;

IIPUHUMATh MOTHMBBI M apryMEHThl JPYIMX IIPU aHAJIM3€ pPEe3yJbTaToOB
NEeATEIbHOCTY;

IpU3HaBaTh CBOE MIPaBO U MPABO JIPYTUX Ha OMIMOKY;

pa3BUBaTh CHOCOOHOCTH MOHUMATh MUP C MO3ULIUHU IPYTOro YeJI0BeKa.

HPEIMETHBIE PE3YJIbTATDBI

[IpeameTHble pe3ynbTarhl OcBoeHUs mporpammbl COO mno Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crenuduueckue st yaeOHoro npeamera «buomorus»
HAy4yHbI€ 3HAHUS, YMEHHS U CIIOCOOBI AEMCTBUI MO OCBOCHUIO, MHTEPIPETALUU U
peoOpa3oBaHUI0 3HAHUM, BUIBI EATEIHHOCTH MO TOJYYEHUIO HOBOTO 3HAHUS H
NPUMEHEHUIO 3HAHUM B Pa3jMYHBIX Y4YEOHBIX CHUTYyallUiX, a TaKXKe B PEATbHBIX
KU3HEHHBIX CUTYallUsAX, CBA3aHHBIX C Ouonorueil. B mporpamme mnpeamerHbie
Pe3yJIbTaThI MIPEACTABICHBI IO FOJJaM 00yUYEeHUsI.

[IpeameTHbIE pe3yNbTaThl OCBOCHMS yueOHoro mpeamera «buonorus» ¢ 10
KJacce NOJKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTH 3HAHUI O MECTE M POJIU OUOJIOTHH B CUCTEME HAyYHOTO
3HAHUS E€CTECTBEHHBIX HayK, B (POPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTHHBI MHMpPa M HAy4YHOI'O MHUPOBO33PEHHS, O BKJIAJNE POCCUHCKHUX H
3apyOeKHBIX y4YEHBIX-OMONOTOB B pa3BUTHE OHONOTHH, (YHKIMOHAIBHOM
IPaMOTHOCTH Y€JIOBEKA JJISl PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHUE PACKpPbIBATh COJEpPkKAHUE OHOJOTMYECKUX TEPMUHOB M IMOHSATHM:
KU3Hb, KJICTKA, OpraHm3M, MeTa0oau3M (OOMEH BEIIeCTB M IIPEBPAICHHE
HHEPruM), TOMEOCTa3 (CaMOpEryJsilysl), YpPOBHEBAs OPTaHU3ALMS KUBBIX CHUCTEM,
CaMOBOCITpOU3BeIeHNE (PETIPOTYKIUS), HACTIEACTBEHHOCTh, U3MEHUNBOCTD, POCT U
pa3BUTHE;

YyMEHUE u3JIaraTb OHOJIOTMYECKHE Teopund (KJIETOYHAs, XpPOMOCOMHAs,
MyTallMOHHAsI, LEHTpaJbHas JOTMa MOJEKYJIspHOH Ouosoruu), 3akoHbl (I'.
Mennens, T. Moprana, H. Y. BaBunoa) u yuenus (0 1eHTpax MHOrooOpasus u
IPOUCXOXKIEHUS KyIbTypHbIX pacteHuil H. M. BaBuiosa), onpenensite rpaHULbl
UX MPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHHE BJaJIeTh METOIaMU HAYYHOTO MO3HAHUSA B OMOJIOTHHU: HAOMIOICHNUE U
OIIMCAaHMUE JKUBBIX CUCTEM, IPOLECCOB U SIBJICHUM, OpraHu3alus U IIPOBEIACHUE
OMOJIOTMYECKOTO  AKCIEPUMEHTa,  BBIABI)KEHHWE  THUIOTE3bl,  BBISBICHUE
3aBUCHUMOCTH MEXJIY HCCIEIyEeMbIMU BEJIWYMHAMH, OOBSICHEHHE TIOJYYEHHBIX



pe3yIbTaTOB, WCIIOJIB30BAHHBIX HAYYHBIX IMOHSATHH, TEOPHH W 3aKOHOB, YMCHHE
JieaTh BBIBOJIBI HA OCHOBAHUH TTOJTYYCHHBIX PE3yJIbTAaTOB;

YMEHHUE BBIJCIATh CYIIECTBEHHBIC IPU3HAKH BUPYCOB, KJICTOK MPOKAPHOT H
AyKapuoT, OIHOKIETOYHBIX W MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH
IPOLIECCOB: OOMEHa BEIIECTB U IMPEBPALLEHUS PHEPrUM B KJIETKE, (POTOCUHTE3A,
IUIACTUYECKOTO M HHEPreTHYECKOro OOMEHa, XEMOCHHTEe3a, MHTO03a, MeHo3a,
OTUIOZOTBOPEHUS, PA3MHOXEHHUS, WHJUBHUAYAJIbHOTO Pa3BUTHUS  OpraHU3Ma
(oHTOTCHE3);

yMEHHE MPUMEHATH TIOJyYCHHBIE 3HAHUS IS OOBSICHEHHS OMOJIOTHYECKHUX
MPOLIECCOB U SIBJICHUM, NIl MIPUHATHUS MPAKTUYECKUX PEIICHUI B IMOBCEIHEBHON
KHU3HU C 1eJpl0 obOecreueHus: Oe30MacHOCTH CBOETO 370pOBbS M 370POBbs
OKPYKAIOIINX JIFOZCH, COONIOIEHNS HOPM TPAaMOTHOTO TTOBEICHUS B OKPYKAIOIICH
IPUPOHON cpese, TMOHMMaHWE HEOOXOAMMOCTH WCIIOIBb30BAHUSA JOCTHKCHHMA
COBpeMEHHOW  Ouomoruun U OMOTEXHONIOTHI ISl  PalMOHAIBHOTO
PUPOIONIONH30BAHUS;

YMEHUE pellaTh »JJIEMEHTApHbIE TEeHETUYECKHE 3a/Jlaud Ha MOHO- H
TUTUOPHUIHOE CKpEIIMBAaHME, CIICTJICHHOE HAcleA0BaHNUE, COCTABIATH CXEMBbI
MOHOTHOPHIHOTO CKpEIIMBAHMS AJsl MpeAcKa3aHUsl HACIeIOBaHUS MPU3HAKOB Y
OpraHH3MOB;

YMEHHUE BBIMOJIHATh JIA0OpaTOpHBbIE M MpaKTUYeCKHe paboThl, COOI0NATH
npaBuJia npu paboTe ¢ yueOHbIM U Ta00PaTOPHBIM 000PYI0BAaHUEM;

yMEHHE KPUTHYECKH OICHWBATh W HMHTEPIPETUPOBATh HH(POPMAIIHIO
OMOJIOTMYECKOTO  COACP)KAHMS, BKJIIOYAIONIYIO TIICEBIOHAYYHBbIC 3HAHHUS U3
Pa3IMYHBIX UCTOYHUKOB (CPEJCTBA MAacCOBOM MH(MOpMAIIUKU, HAYYHO-TIOMYJISIPHbBIE
MaTepHualibl), STUYECKHE AaCIEKThl COBPEMEHHBIX WCCIEIOBAaHUN B OHOJIOTHH,
MEJUIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHBIE THCHMEHHBIE M YCTHBIE COOOIICHHUS,
000011ast OMOIOTHIECKYI0 WH(OPMAITUIO U3 HECKOJBKUX WCTOYHHKOB, TPAMOTHO
WCII0JIb30BATh OHATUIHBIN armapaT OMOJIOTHH.

[IpeameTHble pe3ynbTaThl OCBOCHHS y4ueOHoro npeamera «buonorus» ¢ 11
KJlacce 0JKHBI OTPaXaTh:

c(hOpMHUPOBAHHOCTH 3HAHHUI O MECTE M POJIU OUOJIOTHH B CUCTEME HAyYHOTO
3HaHHMS €CTECTBEHHBIX HAyK, B (OPMHUPOBAHWH COBPEMEHHON €CTECTBEHHO-
HAy4YHOW KapTUHBI MHpPAa M HAYYHOT'O MHUPOBO33PEHUS, O BKJIAJIe POCCUUCKHUX U
3apyOeKHBIX YYEHBIX-OMOJOrOB B pa3BUTHE OuoOJIOTHH, (YHKIIMOHAIHHOU
IPAaMOTHOCTH YeJIOBEKA JIJIsl PEIICHUS KU3HCHHBIX 3a71a4;

YMEHHUE PaCKPBIBATh COJICPKaHNE OMOJIOTHYECKUX TEPMUHOB M TIOHSATHI: BH/I,
NOMYJSKS, TeHO(MOH, 3BOJIOIMS, IBWXKYIIUE CHIbl ((HaKTOpPBI) 3BOJIIOINH,
MPUCTIOCOOJICHHOCTh OPraHU3MOB, BUI000pa30BaHUE, IKOJIOTUYECKUE (HAKTOPHI,



DKOCUCTEMA, TMPOAYIEHTH, KOHCYMEHTBHI, PEAYIEHTHI, IEMd IUTaHWUs,
AKOJIOTHYECKas MUpaMua, OMOTeoneHos3, onocdepa;

yMEHHE W3JaraTh OHOJOTHYECKHE TEOpUH (IBOJIOIMOHHA Teopus Y.
JlapBuHa, CHHTETHYECKAs TEOpUS DOBOJIONNU), 3aKOHBI M 3aKOHOMEPHOCTH
(3apogsimeBoro cxojactBa K. M. boapa, depenoBanusi TJIaBHBIX HANpaBlICHUA U
nyteit apomorun A. H. CepeproBa, yuenus o ouochepe B. . Bepnanckoro),
OTIPEIEIATh TPAHUIIBI KX TPUMEHUMOCTH K KUBBIM CUCTEMAaM;

yYMEHHUE BJIaJICTh METOJIaMH HAYYHOTO TMO3HAHUS B OMOJIOTHH: HAOTIOCHNE H
OTIMCAaHUE JKUBBIX CHCTEM, IMPOIECCOB M SBIICHWW, OPTaHU3ANM W IPOBEIACHHE
OMOJIOTUYECKOTO  DKCIIEPUMEHTA,  BBIJBM)KEHHWE  THUIIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXJIy HCCIENYEMbIMU BEIMYMHAMH, OOBSICHEHUE IOJYUYCHHBIX
pe3yIbTaTOB, WCIIONB30BAHHBIX HAYYHBIX IOHSATHN, TEOPUH M 3aKOHOB, YMEHHUE
JIeaTh BBIBOJIBI HA OCHOBAHUH TTOJTYYCHHBIX PE3yJIbTAaTOB;

YMEHUE BBIICIATH CYIIECTBEHHBIC MPU3HAKKA CTPOCHUS OHOJIOTHYECKUX
O00OBEKTOB: BHJIOB, TOIYJSAIUN, TMPOAYIEHTOB, KOHCYMEHTOB, PpPEIyICHTOB,
OMOreolEeHO30B W 3KOCHUCTEM, OCOOEHHOCTH MPOILECCOB: HACIIEICTBEHHOU
M3MEHYMBOCTH, €CTECTBEHHOI0 OTOOpa, BUA0OOpa30BaHUS, MPHUCIOCOOJICHHOCTH
OpraHWU3MOB, JCUCTBUS SKOJOTMUECKHX (PaKTOPOB HA OPTaHW3MBI, IEpPeHOCca
BCIIECTB W TIOTOKA DSHEPTHMM B 3KOCHCTEMaX, AHTPOIIOTCHHBIX HW3MCHCHHHA B
HPKOCUCTEMAX CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OMOTr€OXMMHYECKHX
IIUKJIOB B Ouocdepe;

yMEHUE TPUMEHATH TIOJyYCHHBIC 3HAHUS I OOBSICHEHHS OHMOJIOTHYECKHUX
IIPOILIECCOB U SIBJICHUM, JUIS NPUHATHS NPAKTHUYECKUX PEIICHHU B MOBCEIHEBHOU
KHU3HU C IeJpl0 obOecrieuyeHus O€30MacCHOCTH CBOETO 370pPOBbSI M 30POBbS
OKPY>KaIOIIUX JIFOJIeH, COOIIOICHHSI HOPM TPaMOTHOTO TIOBEACHUS B OKPY KaroIen
IPUPOIHON cpejie, MOHUMaHWE HEOOXOJAMMOCTH HCIOJIb30BAHUS JOCTHXKEHUN
COBPEMEHHOW OMOJIOTHH JJISl PAllMOHAIEHOTO MPUPOIOTIONH30BAHHS,

YMEHHE pelaTh dJIeMEHTapHble OUOJIOrMYecKre 3a7aud, COCTABIATH CXEMBbI
NepeHoca BeIIeCTB U SHEPTUH B dKOcUCTeMaXx (I[EMU MTUTaHUs);

YMEHHUE BBINOJIHATh JIA0OpaTOpHBbIE M MpaKTHUYeCKHe paboThl, COOI0NATH
nmpaBuJia nmpu pabote ¢ yueOHbIM U TaO0paTOPHBIM 000PYI0OBAaHUEM;

YyMEHHUE KPUTHYECKH OICHWBATh W HMHTEPIPETUPOBATh HH(POPMAIIHIO
OMOJIOTMYECKOTO  COACP)KAHMSA, BKJIIOYAIONIYI0 TIICEBIOHAYYHBbIC 3HAHHUS U3
Pa3IMYHBIX UCTOYHUKOB (CPEJCTBA MAacCOBOM MH(MOpMAIINKU, HAYYHO-TIOMYJISIPHbBIE
MaTepuayibl),  paccMaTpuBaTh  TJ00aNbHBIE  SKOJOTUYECKHE  MPOOIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH ITO OTHOIIECHUIO K HUM COOCTBEHHYIO TTO3HIIHIO;

YMEHHE CO03/1aBaTh COOCTBEHHBIC IMHMCHMEHHBIE M YCTHBIC COOOIICHUS,
0000111ast OMOJIOTHYECKYI0 UH(MOPMAIUIO U3 HECKOJIBKUX HMCTOYHHKOB, TPAMOTHO
UCII0JIb30BATh OHATUIHBIN anmapaT OMOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHMUE

10 KJIACC
KosmuecTBo yacos DJIEeKTPOHHbIE
HaumeHnoBaHue pa3iejioB U TeM uugpoBbie
Ne /i P Konrtpoasubie | Ilpakruyeckue (mucpp )
NMporpaMmbI Bcero o0pa3zoBaTejibHbIE
padoTbI padoThI
pecypchbl
bu6mmoteka [IOK
! buonorns kax Hayxa 2 0 05 https://m.edsoo.ru/7f41c292
bu6mmoteka [IOK
2 JKuBble cucTeMbl U X OpraHu3aLus 1 0 0 hitps://m.edsoo.rw/7f41292
. bubmuorexa [JOK
3 XUMUYECKUN COCTaB U CTPOCHUE KIIETKU 8 0.5 1 hitos://m.cdsoo.rw/7f41292
bu6mmoteka [IOK
4 KusaeneareabHOCTh KIETKU 6 0.5 0 hitps-//m.cdsoo.ru/ 741292
5 PazmHoOXeHME 1 MHAMBUAYAIIBHOE Pa3BUTHE 5 0 1 bubmuorexa [JOK
OpraHu3MoOB https://m.edsoo.ru/7f41¢292
6 HacnenctBeHHOCTh 1 UBMEHYHBOCTD 2 0 15 bubmuoreka [JOK
OpraHu3MOB ' https://m.edsoo.ru/7{41¢292
7 Cenekuust opranu3zmMoB. OCHOBBI 3 0.5 0 bubnnoreka [IOK
OMOTEXHOJIOTHU ' https://m.edsoo.ru/7f41¢292
bu6mmoteka [IOK
8 Peseprioe Bpens ! 0 0 https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 1.5 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 KIIACC

KounyecTBo 4acoB DJIEKTPOHHbIE
HanmeHnoBaHue pa3aejioB U TeM uuppoBbIe
Ne o/ P Konrtpoasubie | Ilpakruyeckue (ubp )
NporpaMmbIl Bcero o0pa3oBare/ibHbIE
padoTbI padoTsI
pecypcsl
bu6mmotexa [IOK
! IBOIIOIHOHHAT GHOTOTH ? 0 ! https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHME U pa3BUTHE )KU3HU HA 9 0 0.5 bubnuoreka [HIOK
3emiie ' https://m.edsoo.ru/7f41cc74
bu6mmotexa [IOK
3 OpranusMbl 1 OKpykaioias cpesa > 0 ! https://m.edsoo.ru/7f41cc74
bu6mmotexa [IOK
4 Coo0111ecTBa ¥ HKOJIOTMYECKUE CUCTEMBI 9 0 0 hitps://m.cdsoo.ru/7f4 1 cc74
bu6mmotexa [IOK
5 P 2 0 0
C3CPBHOC BpEMi https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosmuecTBo yacos DJIEeKTPOHHbIE
undpoBbie
Nen/m | Tema ypoka Kontpoabubie | IIpakrunyeckue p
Bcero o0pa3oBaTeJibHbIE
padoThI padoTbI
pecypcsl
bubmmorexa [JOK
1 buosnorus B cucreme Hayk 1 0 0 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
MeTto1bI TO3HAHUS )KUBOW IPUPOIBI.
) [TpakTrueckas padora Ne 1 | 0 0.5 bubnmnoreka [IOK
«Hcnosp30BaHuE pa3IMUHBIX METO/IOB IIPH ' https://m.edsoo.ru/863e6122
W3YYCHUU OMOJIOTHYECKUX 0OBEKTOBY
buonorudeckue cucTeMsl, MPOLECCH U UX bubnmoreka [IOK
3 1 0 0
U3y4yeHue https://m.edso0.ru/863e6564
4 XuUMHYECKUH COCTaB KJIeTKU. Boja u | 0 0 bubmuorexa [IOK
MUHEPAJIbHBIE COJIU https://m.edsoo.ru/863e674¢
bubmmorexa [JOK
b . 1
5 enku. CocTaB U CTpoeHue OEITKOB 0 0 hitps/m.cdsoo.r/86366b72
DepMeHThI — OHOJIIOTUYECKHE
karanu3aTopsl. JJaboparoprast padora Ne 1
6 «3yueHne KaTaIMTUYECKON aKTUBHOCTH 1 0 0.5 bubmmorexa LOK
v ) https://m.eds00.ru/863e6b72
(dbepMeHTOB (Ha IpUMepe aMIIIa3bl WK
KaTajas3bl)»
bubmmorexa [JOK
. 1
7 YraeBozet. JIHmm s 0 0 https://m.edsoo.ru/863e6870
bubmuorexa [JOK
8 H .AT® 1 0.5 0
YIICHHOBRIC KHCTOTRL https://m.edsoo.ru/863e6d5¢c



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
https://m.edsoo.ru/863e6d5c

I/ICTOpI/IH " MCTOJbI U3YUCHUS KIICTKH.

bubmorexa [IOK

9 0 0
Knerounas Teopus https://m.edsoo.ru/863e6e88
10 Knerka kak 1iemoctHas )KuBasi CUCTeEMa 0 0
CrpoeHnue 3yKapuoTHIECKOMN KIIETKH.
JlaboparopHas pabota Ne 2 «13yueHue bubmmoreka [JOK
11 CTPOEHUS KJIETOK PACTEHUH, )KUBOTHBIX, 0 0.5 https://m.eds00.ru/863e6ff0
rpuOOB 1 OaKTEepUid IO MEKPOCKOIIOM Ha https://m.eds00.ru/863¢716¢
TOTOBBIX MUKPOTIpEIIapaTax 1 UX OIMHUCAHUE)
bubmmorexa [JOK
12
OOMEH BEIIECTB WK METa00IH3M 0 0 hitps:/m.cdsoo.ru/8636766¢
bubmorexa [JOK
1 o . X
3 OTOCHHTES. ACMOCHHTES 0 0 https://m.edsoo.ru/863e7¢98
bubmorexa [JOK
14 C) i 00 0 0
HCPTETHHICCIHI OOMEH https://m.edsoo.ru/863¢e7aae
JKu3HEeHHBII UK KIETKU. JeeHne KIeTKH.
Muros. JlabopaTopHas padota Ne 3
15 «Haburo eHI/II; MI/IIT)OBa ]f KJIETKaX KOHYMKA 0 0.5 bubmorexa [IOK
A ' https://m.edsoo.ru/863e7dc4
KOpEIIKa JTyKa Ha TOTOBBIX
MHUKpOTIperiapaTax»
16 buocunTes Genka. Peakius MaTpuaHOTO 0 0 bubnmnoreka [IOK
CUHTE3a https://m.edsoo.ru/863e796¢
bubmorexa [JOK
1 T —
7 paHcIsAnus — OUoCcHHTE3 Oelka 0 0 https://m.edsoo.rw/863¢7%e
bubmorexa [IOK
1 H — .
8 €KJIETOYHBIC (POPMBI JKU3HU — BUPYCHI 0.5 0 hitps://m.cdsoo.rw/86367540
bubmmorexa [JOK
19 @®opMbl Pa3MHOKEHUS OPraHU3MOB 0 0 https://m.edsoo0.ru/863e81b6
https://m.edsoo.ru/863e831¢
20 Meiio3 0 0 bubmorexa [JOK



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
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e

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

OO6pa3oBaHue U pa3BUTHUE TOJIOBBIX KIIETOK.
OmnogotBopenue. JlabopaTopHas pabora Ne

bubmmorexa [JOK

21 4 «3yueHne cTpOoeHHMs MOJOBBIX KJIETOK Ha 05 https://m.edsoo.ru/863e81b6
TOTOBBIX MUKpPOIIpENapaTax»

22 WNuauBuiyanbHOE pa3BUTHE OPraHU3MOB 0 buGnuorexa LIOK

https://m.edsoo.ru/863e8436

7 ['eneTnka — Hayka 0 HacIEACTBEHHOCTH U 0 bubnmoreka [JOK
W3MEHYUBOCTHU https://m.edsoo.ru/863e8612

24 3aKOHOMEPHOCTH HACIEOBAHUS IPU3HAKOB. 0 bubnmnoreka [IOK
MoHOrnOpuaHOE CKpEIMBaHUE https://m.edsoo.ru/863e8878

25 JuruGpunHoe ckperuBanue. 3aKOH 0 bubnmnoreka [IOK
HE3aBUCUMOI0 HACJIEAOBaHN IPU3HAKOB https://m.edsoo.ru/863e89a4
CueruieHHOe HacIeI0BaHUE TIPU3HAKOB.

JlaGoparopnas pabota Ne 5 «/3yuenue
26 pe3yﬂI:)TaTIc)>B MOILOFI/I6pI/IZ[HOFO I/Iy 0.5 bubmmorexa [IOK
https://m.edsoo.ru/863e8c60
TUTHOPHUIHOTO CKPEIIMBAHUS Y IPO30(HIIBI
Ha TOTOBBIX MUKpOIpENapaTax»

7 ['eneruka nona. HacinegoBanue npu3HaKoB, 0 bubnmoreka [JOK
CLICTUICHHBIX C I10JIOM https://m.edsoo.ru/863e8c60
H3menunBocTs. Henacneacteennas
M3MEHYHUBOCTh. JIabopartopHas padora Ne 6.

28 Nzydenne momupuKamoHHOM 0.5 bubmorexa OK

https://m.edsoo.ru/863e8efe
M3MEHYHUBOCTH, IOCTPOCHHUE BAPUALMOHHOTO
pslla U BapyallMOHHOW KPUBOW»
HacnencTBeHHast N3MEHUMBOCTD.
29 JlaboparopHas pabota Ne 7. «AHanu3 0.5 bubmmorexa LOK

MyTaI_[I/Iﬁ y ,Z[pOBO(l)I/IJ'IBI Ha rOTOBBIX

https://m.edsoo.ru/863e8efe



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
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

MUKpOITpenaparax»

bubmmorexa [JOK
30 I'enernka uernosexa ! 0 https://m.eds00.1ru/863e8d78
PesepBHblit ypok. O600111€HNE IO TEME
31 «HacnencTrBeHHOCTS 1 N3MEHYHNBOCTD 1 0.5
OpraHU3MOBY
bubmorexa [JOK
32 Cenekius Kak HayKa U IIpoLecc 1 0 hitps://m.cdsoorw/863¢9214
3 Metoapl 1 TOCTHXKEHHS CEICKIIUA PACTCHHI 1 0 bubnmnoreka [IOK
M JKMBOTHBIX https://m.edsoo.ru/863e¢9214
bubmorexa [IOK
34 buotexHonorusa kak oTpacib IpoU3BOACTBA 1 0 hitps://m.cdsoo.rw/863¢9336
OBILIEE KOJIMYECTBO YACOB I1O I[TPOTPAMME 34 1.5



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

11 KIIACC

KosmuecTBo yacos DJIEeKTPOHHbIE
Ne n/m Tema ypoxa IIpakTHyeckne i ppoEbie
Bcero o0pa3oBaTe/ibHbIE
padoTsbI pecypest
1 DBOJIIOLMS U METO/IbI €€ U3yYEHUs 1 0 buGnuorexa [IOK
https://m.edsoo.ru/863ea20e
) WcTopus pa3Butus npeacraBieHuit 0o | 0 bu6mmoreka LIOK
3BOJIIOIIUU https://m.edso0.ru/863¢9570
bubmmorexa [JOK
3 Mukpossomonus ! 0 https://m.edsoo.ru/863¢e9cle
[Tomynsmus kak a1eMeHTapHasi €quHULA
4 BH/JIa U 3BOTrOIMH. JlabopaTopHas pabora | 0.5 bubnmnoreka [IOK
Ne 1 «CpaBHeHue BUIOB 110 https://m.eds0o.ru/863¢99¢6
MOP(}OTOrHUECKOMY KPUTEPHIO»
5 JIBrKyIIM€e CHITBI (3JIEMEHTapHbBIE 1 0 bubnmnoreka [IOK
(haKTOpHI) IBOITIOLIUU https://m.edsoo.ru/863e¢9da4
. bubnmoreka [JOK
6 EcrecTBennblii 0T00p 1 ero Gopmbl 1 0 https://m.cdsoo.r/863e9ed0
Pe3ynbTatsl sBOMIOLUY:
MPUCTIOCOOJICHHOCTh OPTaHU3MOB U
7 BHUI000pazoBanue. JlabopaTopHas pabora | 0.5 bubnmoreka [JOK
Ne 2 «Onncanue npucrnoco0IeHHOCTH https://m.edsoo.ru/863e9fde
Oopranusma 1 €€ OTHOCUTEJILHOTO
XapakTepa
8 Hamnpasnenus u myTu Makpo3BOJIIOLIMH 1 0 bubmmorexa LOK

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 HeoOpatumocTh 3BOTIOIIMHI 0
10 WcTopus )xu3Hu Ha 3emiie U METObI €€ 0
U3y4YeHUs
1 ['mnore3sl IpONUCXO0KICHUS )KU3HN HA 0 bub6nnoreka LIOK
3emiie https://m.edsoo.ru/863eaSa6
12 PazButue xu3Hu Ha 3eMIIe 10 3paM U 0 bubnmoreka [JOK
IEpUOIaM https://m.edsoo.ru/863eabbe
OCHOBHBIE 3Tambl YBOJIOIUN
PaCTUTENBHOTO U dKUBOTHOTO MUPA.
13 [TpakTryeckas padota Ne 1 «M3y4yenne 0.5 bubamorexa LOK
p p - }:q ’ https://m.edsoo.ru/863ea8be
MCKOMAEeMbIX OCTAaTKOB paCTEHUN U
KUBOTHBIX B KOJUICKITHSIX)
14 CoBpemeHHas cucTeMa OpraHu4ecKoro 0 bubnmnoreka [IOK
MuUpa https://m.edsoo.ru/863ea48e
bubmorexa [IOK
15 C) 0
BOJIOWKA HE/IOBCKE (HTPONOTEHES) https://m.edsoo.ru/863eac2c
16 JiBmoxyiue cuiisl ((pakTops) 0 bubnmoreka [JOK
AHTPOITIOTEHE3a https://m.edsoo.ru/863ead44
17 OcCHOBHBIE CTaJ1H SBOJIIOIINH YEJIOBEKA 0
18 UYenoBeueckue pachl U MPUPOIHBIC 0 bubnmnoreka [IOK
aJanTanuy 4eJI0BeKa https://m.edsoo.ru/863eaca2
PesepBHblit ypok. O600111€HNE 11O TEME
19 «BO3HHKHOBEHUE U Pa3BUTHE )KU3HU HA 0
3emue»
20 DKoJI0rus Kak HayKa 0
21 Cpenpl 0OUTaHUS M IKOJIOTHYECKHE 0 bubnmoreka [JOK
(baxTopsI https://m.edsoo.ru/863eafec
22 Abnortnueckue dakropsl. JlaboparopHast 0.5 bu6mmorexa LIOK



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

pabora Ne 3. «Mopdosoruueckue
0COOEHHOCTH PACTCHHI U3 Pa3HBIX MECT
obutanusy. JlaboparopHas padora Ne 4.
«BrusiHEE CBETa HA POCT M Pa3BUTHE
YEPEHKOB KOJIEYCa»

https://m.edsoo.ru/863eb10e

bubnmoreka [JOK
23 buoruiecie gaxrope! 0 https://m.edsog_.[ru/863eb348
DKOJIOTUYECKHE XapaKTePUCTUKU
24 nomyssitud. [Ipaktraeckas padora Ne 2 0.5
«[ToaCYET MIOTHOCTH MOMYJISINN Pa3HBIX
BUJIOB pPaCTEHUI»
25 Coo01ecTBa OpraHu3MOB — OHOIIEHO3 0 Etiﬁ?/?ri?cﬁifm?};@eb%a
bubnmnoreka [IOK
26 DKOJOTHYECKHE CUCTEMBI (IKOCHCTEMBI) 0 https://m.edso;_.[ru/863eb46a
OcHOBHBIE TIOKa3aTeNN IKOCUCTEMBI.
27 Dxonoruyeckue nupamuisl. CBoiicTBa 0 bubnnorexa [OK
skocrctem, CyKieccus https://m.edsoo.ru/863eb5fa
28 [IpupoaHbIe 5KOCUCTEMBI
29 AHTpPOIIOT€HHBIE YKOCHCTEMBI
30 buocdepa — rnobanpHas s3xocucTeMa 0 bubnmoreka [JOK
3emin https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 0 bubnmoreka [JOK
orochepsl https://m.edso0.ru/863ebd16
32 YenoseuecTBO B Onocdepe 3emiu 0
3 CocymiecTBoBaHUE IPUPOJIBI U 0 bubnmoreka [JOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
34 PesepBHblitl ypok. O600111€HNE TEMBI 0



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

«COO6I_I_ICCTBEI H 5KOJIOTMYCCKUEC CUCTCMbBD»

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME
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YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI VIS YYEHUKA

* buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuii A.A., PyorioB A.M. u
npyrue /Ilon pen. Ilaceunnka B.B., AkunonepHoe o6mectBo «M31aTenbcTBO
«IIpocseienne»

METOANYECKHUE MATEPHUAJIbI 1JIS1 YUUTEJA

[Toypounbie pazpaboTku

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPCbI CETHU
HNHTEPHET

POIII, SAxnacc
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