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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke MporpaMmbl MO OMOJIOTMU TEOPETHUUECKYID OCHOBY IS
OTIpEJICICHHS] TOAXO0A0B K (OPMHUPOBAHUIO COJACPKAHUS Y4EeOHOTO mMpeaMera
«buosiorus» cocTaBWIM: KOHIENTyalbHble TonoxkeHuss PIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH  II€JIei, CcolepKaHus, pPe3yJbTaToB OOydYeHUs U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBIMTYCKHUKOB, TOJIOKEHUS 00 OOIIMX LIENAX U
MPUHINNAX, XapPaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHUCTEMBI CPEIHErO
obmrero oopazoBanus B Poccuiickoit deneparnuu, a Tak)Ke MOJI0KEHUS O CIeIUpUKe
Ouonoruu, €€ 3HAYEHWU B TIO3HAHMM KUBOM MPUPOJABI U OOECIECUCHUH
CYILIECTBOBAaHMSI YesloBeYecKoro obmecTBa. COrjlacHO Ha3BaHHBIM TOJIOKEHUSIM,
OTIpe/ICICHBl OCHOBHBIC (DYHKIIMH MPOTPAMMBI TIO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma no Ouosoruu 1aét NpeacTaBICHUE O LeNx, 00 001Iel cTpateruu
0o0y4eHU s, BOCIUTAHUS U PA3BUTUS 00yUaIOIKUXCSI CPEACTBAMH YU4eOHOTO IIpeIMETa
«buonorus», onpenenser o0sI3aTENbHOE MPEAMETHOE COJEPKaHUE, €T0 CTPYKTYPY,
pacrpeqeneHre Mo pas3ieliaM U TeMaM, PEKOMEHAYEMYIO IO0CJIEI0BATEIbHOCTD
M3Yy4YEHUs] yUYEOHOr0o MaTepuaia ¢ y4ETOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX
CBSI3€H, JIOTUKM O0pa3oBaTEeBbHOTO TpOIlecca, BO3PACTHBIX OCOOEHHOCTEH
oOydJarommxcs.

B nporpamme no 6M07I0THHN TaK)Ke YUUTHIBAIOTCS TPEOOBAHUS K IJTAHUPYEMbIM
JUYHOCTHBIM, METaNpeAMETHbIM W TMPEIMETHBIM pe3yjibTaTaM oO0ydeHUus B
dbopmMupoBaHUU OCHOBHBIX BUJIOB y4eOHO-TI03HABATEIHHOM
JeATEIIbHOCTH/YUeOHbIX JEeUCTBUN OOYy4YarolIUXCcsi MO OCBOEHUIO COJEp KaHUs
OMOJIOTUYECKOTO 00pa30BaHMUSI.

B nporpamme mo 6uonorun (10—11 xmaccel, 6a30BbIi YPOBEHB) peain30BaH
IOPUHIMI TMPEEMCTBEHHOCTH B H3y4Y€HUU Ouojoruu, Onarojapss 4emy B Hel
MPOCMATPUBACTCS  HAMNPABICHHOCTh Ha pa3BUTUE 3HAHUM, CBS3AHHBIX C
dbopMUpPOBAaHUEM  €CTECTBEHHO-HAyYHOTO  MHUPOBO33pPEHUS, IIEHHOCTHBIX
OpUEHTAIMHI JIMYHOCTH, SKOJOTUUECKOTO MBIIUICHHS, PEJICTABICHUN O 3[I0POBOM
oOpase >XM3HM M OEpeKHBIM OTHOIICHHUEM K OKpY)Kalollehd MPUPOIHON cpene.
[TosTOMy Hapsay ¢ U3ydyeHHEM OOIIEOMOJIOTHYECKUX TEOpUM, a TakKe 3HAHUM O
CTPOCHHUU JKUBBIX CUCTEM Pa3HOTO paHra U CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TIPOIIECCOB B MPOTrpaMMe MO OMOJIOTHH yAEIEHO BHUMAaHHUE HCIIOJIh30BAHUIO
MOJIYYCHHBIX 3HAHUHN B TTOBCEHEBHOM KU3HU TSI PEIICHUS TPUKIAAHBIX 3a/1a4, B
TOM 4YHCIE: TMPO(QUIAKTHKK HACIEACTBEHHBIX 3a00JIEBaHMI YETOBEKA, MEIUKO-
T€HETUYECKOr0 KOHCYJIbTUPOBaHUs, 000CHOBAHUS YKOJIOTHYECKH 11€JIECO00Pa3HOTO
TOBEJICHUS B OKPYKAIOWIEH MPUPOIHON Cpede, aHaIn3a BIMSHUSA XO3IMCTBEHHOM
JEATEIIbHOCTH YEJI0OBEKA Ha COCTOSIHUE MPUPOAHBIX U UCKYCCTBEHHBIX YKOCUCTEM.
VYcunenue BHUMaHHS K TMPUKIATHON HAMpPaBICHHOCTH YYEOHOro mpeaMera
«buronorus» NpoIUKTOBAHO HEOOXOIUMOCTHIO 00ECTICUCHUS YCIOBUM J1JI PEIICHUS
OJIHOW M3 aKTyaJbHBIX 3a]a4 IIKOJIHHOTO OMOJIOTHYECKOT0 00pa30BaHUs, KOTOpas



npeanonaraet (GOpPMUPOBAHHE y OOYYAIOMIMXCS CIHOCOOHOCTH aJanTHPOBATHCS K
U3MEHEHMSIM JUHAMUYHO Pa3BUBAIOLIErOCS COBPEMEHHOIO MUpa.

buonorust Ha ypoBHE cpeaHero o0mero oOpa3oBaHHUS 3aHUMAET Ba)KHOE
mecto. OHa oOecrieunBaeT (QOPMHUPOBAHUE Y OOYYAIOMIMXCS MPEACTaBICHUNA O
HAYYHOW KapTHHE MHUpa, paclIupseT U 0000IaeT 3HaAHUS O KUBOHM MpHUpoje, €&
OTJINYMTENIBHBIX INPHU3HAKaX — YPOBHEBOW OpPraHMU3alMM W JBOJIOLHH, CO3MAET
yCIOBUSL  JJIA: TO3HAHUS  3aKOHOB  JKMBOM  mpupoasl, (OPMUPOBAHUSA
(YHKIIMOHAJIBHOW TPaMOTHOCTH, HAaBBIKOB 3/I0pOBOTO M 0e€30macHOro oodpasa
YKU3HU, KOJIOTMYECKOTO MBIIIJIEHUS, IEHHOCTHOIO OTHOIIEHUS K KUBOW IIPUPOJIE
1 YEJIOBEKY.

Bonbiioe 3HaueHrne OMOIOTUS UMEET TAKXKE JUIsl PELIEHHs] BOCIIUTATENbHbIX U
pa3BUBAIOIIMX  3aJad  CpeIHero  odmero  o0pa3oBaHUsA, COLUAIN3ALMU
oOyuatomuxcs. M3yuenue 6uoiaoruu o0ecrneurnBaeT ycioBus s (GOpMUPOBAHMUS
WHTEJUIEKTYaJbHbIX, KOMMYHHUKAallMOHHBIX W HH(POPMALMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJIbTYpbI, CIOCOOCTBYET HHTErpaluu OHOJOTMYECKUX 3HAHUU C
IpECTaBICHUAMHU U3 IPYTUX yUEOHBIX IPEAMETOB, B YACTHOCTH, (PU3UKHU, XUMHUH U
reorpaduu. Has3BaHHBIE NOJIOKEHUS O NpeJHA3HAYEHUM Y4eOHOro IpenMera
«buonorus» COCTaBUIM OCHOBY IJisi ONpENETEHUsT MOAXOJO0B K OTOOpy H
CTPYKTYPUPOBAHHUIO €T0 COJEpkKaHUA, MPEACTABICHHOTO B IIPOTpaMMe IO
OHOJIOTUU.

OT10op conepxanus yuyeOHoro mpeamera «buonorus» Ha 0a30BOM ypoBHE
OCYIIECTBIEH C MO3UIMH KyJIbTypoCOOOpPa3HOTO MOJAXOJa, B COOTBETCTBUH C
KOTOPbIM OO0y4aroluecs: JOJDKHbI OCBOMTh 3HAHUS M YMEHHUSA, 3HAYUMBbIE IS
dbopmupoBaHusi 00IIEH KyJbTYphl, OMNpPEACISIIONIME aJCKBaTHOE IOBEICHUE
YeJIOBeKa B OKPY’KAOIIEH MPUPOJHOU cpejie, BOCTpEOOBAaHHBIE B IOBCEIHEBHOM
XKU3HU U MPaKTHUECKOM esTenbHOCTH. Ocoboe MEcTo B 3TOM cucTeMe 3HAaHUMU
3aHHUMAIOT 3JIEMEHTBI COACPKAHMSI, KOTOPbIE CIyX,aT OCHOBOM Uit (POPMUPOBAHUS
NPEACTABICHH O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OPHEHTALMSX  JIMYHOCTH, CHOCOOCTBYIOUIMX  TI'yMaHH3aluu
OMOJIOrMYecKOro oOpa3oBaHMUsL.

CTpyKTypupoBaHHE cCOAEpX)aHUs Y4yeOHOro Marepuaja B IMPOTrpaMMe I10
OMOJIOTUM OCYILIECTBIEHO € YYETOM NPHOPUTETHOTO 3HAYEHUS 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTSX JKUBOW MPUPOABI, O €€ YPOBHEBOIM OpraHU3aluu U
HBOJIIOIMU. B COOTBETCTBHUM C 3TUM B CTPYKType yueOHoro npenmera «bromorus»
BBIJICJICHBI CIIEAYIOIINE COAEp KATEIbHbIE JIMHUU: «bHOIOrus Kak Hayka. Meronasl
Hay4yHOro mno3HaHus», «KieTka xak Ouonornueckas cucrema», «OpraHu3m Kak
Ouonoruyeckas cucrema», «CucreMa U MHOTooOpasve OpraHU4ecKOro MHpay,
«OBOJIOLUS KUBOU MPUPOABD?, « IKOCUCTEMBI U IPUCYIIAE UM 3aKOHOMEPHOCTH.

Lens u3yuenuss yueOHoro mpeamera «buosorus» Ha 6a30BOM YpOBHE —
OBNIAZICHUE  OOYy4alOUIMMHCS  3HAHUSAMU O  CTPYKTYpHO-(PYHKIIMOHAIbHOMN
OpraHu3allid >KUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETeHHE YMEHHH



UCIONB30BaTh ATH 3HAHMS AJS TPAMOTHBIX JEHCTBUII B OTHOIIEHHU OOBEKTOB
’KUBOM MPUPOJIBI U PELICHUS Pa3TUYHBIX )KU3HEHHBIX MTPOOJIEM.

JocTikeHue 1enu u3ydeHus yueOHoro npeamera «buosnorus» Ha 6azoBom
YPOBHE 00€CIIEUNBAETCS PEIICHUEM CIEAYIOIINX 33]1ay:

OCBOEHHE OOYYAIOUIMMHCS CHCTEMbl 3HAaHUM O OMOJOTMYECKUX TEOPHSIX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUIIaX, CIyKAIIUX OCHOBOU
Uit (POpMUPOBAHUSL TPEACTABICHUM O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METO/IaX HAYYHOI'O MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX >KUBBIX
CUCTEM pPa3HOr0 YPOBHS OpPraHM3aLMH, BBIIAIOIMIMXCA OTKPBITUAX U COBPEMEHHBIX
HCCIIETIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHue y OOYy4YarOIIMUXCA IMO3HABATENIbHBIX, MHTEIUICKTYyaJIbHBIX H
TBOPYECKUX CIOCOOHOCTEW B MPOIECCe aHalIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, WUJEH M MOIXOJ0B K H3YUYEHHUIO KUBBIX CHCTEM
Pa3HOT0 YPOBHS OPTaHHU3aUY;

CTAaHOBJIICHHE Yy oOOydarommxcss oOmeil KyJabTypbl, (YHKIHOHAJIbHON
IPaMOTHOCTH, Pa3BUTHE YMEHUHN OOBSICHATH M OLEHUBATDH SIBJIICHUS OKPY>KAIOIIETO
MUpa >KUBOW MPUPOJIbl HA OCHOBAHUH 3HAHUH U OTBITA, MOTYYEHHBIX IPU U3YUCHUHU
Omooruu;

dopmupoBaHue Yy OOYy4YalOIIMXCA YMEHHM WUIIOCTPUPOBATh 3HAUECHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOM JAESITEIBHOCTH YEJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUHN U arpoOMOTEXHOJIOTUH;

BOCIUTAHUE YOEKIEHHOCTH B BO3MOXKHOCTH IO3HAHUS UYEJIOBEKOM YKHBOU
MPUPOJIbI, HEOOXOIUMOCTU OEPEIKHOTO OTHOIICHHUS K HEl, COOTI0OICHUS dTUYECKUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBaHUM;

OCO3HAHHWE IICHHOCTU OWOJIOTMYECKUX 3HAHUW JUIsl TIOBBIMIECHUS YPOBHS
HKOJIOTUYECKOM KYJIbTYPHI, 111 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHUE MTPUOOPETEHHBIX 3HAHUIM U YMEHUH B MIOBCETHEBHOM JKU3HU IS
OLICHKH TOCJIE/ICTBUI CBOEH JESITEIbHOCTU MO OTHOUIEHUIO K OKPY’KaloIIel cpene,
COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBaHME U COOJIIOJEHHE Mep MNPOPUIAKTUKH
3a00JIeBaHU.

B cucreme cpennero oOumiero o6pasoBanust «buonorus», mzydaemas Ha
0a30BOM YpOBHE, SBISIETCSI O0S3aTENIbHBIM YUYEOHBIM MPEIMETOM, BXOASIIMM B
COCTaB MpeaMeTHOI o0nacTi « EcTecTBeHHO-HAy4YHBIE TPEIMETHI.

J{nst u3yueHust OMoJIOrMu Ha 0a30BOM YPOBHE CpEJIHET0 00111er0o 00pa3oBaHuUs
orBoauTcs 67 gacoB: B 10 kimacce — 34 gaca (1 gac B Henenro), B 11 kimacce — 33 gaca
(1 yac B Heneno).



COAEPXKXAHUE OBYUYEHUA
10 KIIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JIPYTMMH €CTECTBEHHBIMH HayKamH, Quiiocoduen, STUKOM, 3CTETUKON U MPaBOM.
Posb 6uonoruu B hopMupoBaHHH COBPEMEHHOM HayuHOI KapTuHBI Mupa. Crucrema
OMOJIOTUYECKUX HaYK.

MeTobl TO3HAaHUS KUBOUM MPUPOIbI (HAOIIOIEHUE, SIKCIIEPUMEHT, OITMCAHUE,
U3MEpeHHe, KiIacCHU(pUKAIMs, MOJCITUPOBAHUE, CTaTHCTHYECKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsl: Y. lapBun, I'. Menaens, H. K. Konbuos, [x. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTo/ bl TO3HAHUS )KUBOU MPUPOJIBI.

JlabopaTopHbie U MpaKTUYEeCKHE PadOThI:

[Ipaktnueckass padora Ne 1. «Jcnonb3oBaHWE pa3IUYHBIX METOAOB MpPHU
U3YYCHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U X OPraHU3AIUSA.

Kusble cuctembl (OMOCUCTEMBI) KaK IpeaMeT u3ydeHus: ouosoruu. Otinuue
YKUBBIX CUCTEM OT HEOPTraHUYECKOU MPUPO/IBI.

CaoiicTBa OMOCHCTEM U UX pa3HOOOpa3ue. YPOBHHU OpraHu3aluud OMOCUCTEM:
MOJEKYJISIPHBIN, KIETOYHBINA, TKAHEBbIA, OPraHW3MEHHBINA, MOMYJSLHOHHO-
BHJIOBOM, SKOCHCTEMHBIN (OMOTeoIeHOTHYECKu ), OMoCc(epHBIH.

JlemoHncTpanum:

Tabnuipl u cxeMbl: « OCHOBHBIE MPU3HAKKU KU3HUY», «YPOBHH OpraHU3alUU
YKABOW MPUPOIBD».

O6opynoBanue: mojaenb MoJiekyibl JIHK.

Tema 3. Xumuueckuii cOCTaB M CTPOEHHNE KJIETKH.

XUMHYECKHN COCTaB KJIETKA. XHMHUYECKHE BJIEMEHTBhI: MaKpOAJIEMEHTHI,
MHKPO3JIEMEHTHI. Bosia 1 MUHEpalIbHBIE BEILIECTBA.

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

benku. CoctaB u cTpoeHHE OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEJIKOB.
He3ameHnMble 1 3aMEHUMBbIE aMUHOKUCJIOTHl. AMUHOKUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl ~O€JIKOBOW MOJIEKYyJbl (TIepBUYHAs, BTOpUYHAS, TPETHUYHAS U
YETBEPTUYHASI CTPYKTypa). XHWMHYECKHWE CBOMCTBa OenkoB. buonornyeckue
byHKIIUN OEIKOB.

depmeHThI — Onosiorudeckue karanuzatopbl. CTpoeHue hepMeHTa: aKTUBHBIN
HeHTp, cyOctpatHas cneruduuHoctb. Kodepmentsl. Burtamunbl. Otiauyus
(hepMEHTOB OT HEOPTraHUYECKUX KaTaIU3aTOPOB.



VYrieBobl: MOHOCaXapu bl (TIII0K03a, pr003a 1 1e30KCUpr003a), TUcaxapuabl
(caxapos3a, JlakTo3a) W moJucaxapuibl (Kpaxman, TJIMKOTEH, IeJITI0J103a).
buonornyeckue QpyHKIIMM YTII€BOIOB.

Jlununel:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [uapOPHIBHO-
ruapodobHble  cBoicTBa. buonormueckue Qynkumm sunuaoB. CpaBHEHHE
yIJI€BOJIOB, OCIKOB M JTUMHUI0B KaK HCTOUHUKOB YHEPTHH.

HykneunoBsie kucinotrel: JHK wu PHK. Hyxkneotuast — MoOHOMEpHI
HyKJIenHOBBIX KuciaoT. Ctpoenue u ¢pyukiuu JJHK. Ctpoenne u dpynkuun PHK.
Bunet PHK. AT®: ctpoenne u pyHKIHH.

[{utonorus — Hayka o kietke. Kiietounas Teopus — NpuMep B3aUMOIEUCTBHUS
ujei 1 pakToB B HAYYHOM MMO3HAHUHM. MeTObl U3YUEHUS KICTKH.

Krnerka kak nenoctHas xuBas cuctema. O0Iire Npru3HaKy KJIETOK: 3aMKHYTast
HapykHas MmemOpana, moiekynbl JIHK kak renermdeckuit ammapar, cucrema
CUHTE3a OernKa.

Tunel KJIETOK: JyKapuoTHYecKass W mpokapuotuyeckasd. OcOOEHHOCTH
CTPOEHMsI MpOoKapuoTHueckoil kierku. Knerounas crenka Oaxtepuil. CTpoeHue
DYKApUOTUYECKOW KIIETKU. OCHOBHBIE OTIWYUSA PACTUTEIBHOM, >XKUBOTHOU U
rpUOHON KJIETKHU.

[ToBEepXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAs CTE€HKA, TNIMKOKAIUKC, MX
¢ynkuuu. [1nazmarnueckas memOpana, e€ cBoiicTBa U PyHkIuu. LluTomnasma u eé
opraHouibl. OgHomemMOpannbie opradHoubl kietku: JIIC, ammapat ['onbmxw,
au30coMbl. [10yaBTOHOMHBIE OpPraHOMIbl KIETKH: MHUTOXOHAPHUH, TUIACTUIBI.
[Ipoucxoxxknenne MUTOXOHIApUM M TacTua. Bunabl miactuna. HememOpanHbie
OpraHOMJIbl KJIETKU: pPUOOCOMBI, KJIETOYHBIA IIEHTP, LIEHTPUOJIA, PECHUYKH,
KryTUKU. OyHKIUKA OPraHOU/I0B KJIIETKU. BrirroueHus.

SAnpo — perynatopHslil neHTp kieTku. CTpoeHue szpa: sjuepHas 000souKa,
KapHoIlUla3Ma, XpOMATHH, SAPHIIIKO. XPOMOCOMBI.

TpaHCIIOPT BEMIECTB B KIETKE.

JlemoHcTpanum:

[Toptpetsl: A. Jleenryk, P. I'yk, T. llIBanu, M. lIneiinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yuikunc, P. @pankinn, K. M. bap.

Hunarpammel: «PacnpeneneHne XuMAYECKUX 3JIEMEHTOB B HEXKUBOU ITPUPOEY,
«Pacripenenenne XuMUYECKUX 3JIEMEHTOB B KUBOU MPUPOJEH.

Tabmuubl u cxembl: «llepuoanyeckass Tabnuia XMMHUYECKUX SJIEMEHTOBY,
«CTpoeHne MOJIEKYJIbl BOAb, «bruocunres 6enkay, « CTpoeHHe MOJIEKYJIIbl OeliKkay,
«Ctpoenue ¢pepmentay, «Hyknennossie kucnotel. JJIHK», «CtpoeHne MoyeKysbl
AT®», «CtpoeHne >yKapuOTHYECKOM KIETKN», «CTpOEHHE KMUBOTHOM KIIETKW,
«CTpoeHue pacTUTENbHOM KIETKN», «CTpoeHHe MPOKAPUOTUYECKOU KIIETKIY,
«CTpoeHue sqipa KIETKN», «YTIeBOAbD, «JIUMHUABD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyIOBaHWE MJii MPOBEIACHUS
HAOJIOICHUM, W3MEPEHMH, SKCIEpPUMEHTOB, MUKpPOINpPENaparbl PpPaCTUTEIbHBIX,
YKUBOTHBIX U OAKTEPUAJIbHBIX KIJIETOK.



JlabopaTopHble M NpaKkTHYecKHe padoThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaIUTUYECKOW aKTUBHOCTU
(dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTajaasbl ).

JlaGopatopHass pabotra No 2. «M3yueHHe CTpOEHUS KIETOK pacTeHUil,
KUBOTHBIX W OaKTepHil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpENmaparax M HX
ONHMCAHUE.

Tema 4. ’KuzneneaTeJJbHOCTL KJIETKH.

OOMeH BeIIeCTB, WU METa00IM3M. ACCUMUIIALMS (TUTACTUYECKUM OOMEH) U
TUCCUMWISIUA (PHEPreTuueckuii OOMEH) — JIB€ CTOPOHBI €JMHOTO Ipolecca
MeTabonm3ma. Poiib 3aKOHOB COXpaHEHHWs BEIIECTB W DHEPTrUHM B TMOHUMAHUU
MeTabom3ma.

Tunel oOMeHa BeniecTB: aBTOTPO(dHbIN U rerepoTpodHbIit. Poibs ¢pepMeHTOB B
OoOMEHE BEIlIECTB U MPEBPAIICHUH YHEPTUH B KIIETKE.

®orocunTe3. CBeroBass W TeMHOBasg (a3pl (oTocuHTe3a. Peakuuu
dbotocunTeza. DPphekTuBHOCTH (OTOCHHTE3a. 3HAUCHUE (DOTOCHUHTE3A ISl KUZHU
Ha 3emuie. BiausiHue ycnoBuii cpeqpl Ha OTOCUHTE3 U CIIOCOOBI TOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHHUI.

XeMOCHHTEe3. XEeMOCUHTE3UpYIoIIe OakTepuu. 3HaUeHUEe XEMOCUHTE3a IS
JKW3HU Ha 3eMII€.

DHepreTuueckuii oOMeH B KieTke. PaciierieHue BeliecTB, BbIJEICHUE U
aKKyMYJIMPOBAHHE SHEPTUH B KIJIETKE. DTalbl YHEPreTHYECKOro ooMeHa. [ mukonms.
bpoxenne u ero Buapl. KucimopogHoe OKHCIEHUE, WU KIETOYHOE JIbIXaHUE.
OxucnurensHoe GocopunmpoBanue. IPHEKTUBHOCTh FHEPreTUIECKOTO OOMEHA.

Peakium wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzanusi reHetudeckoil uHopmanuu B KiIeTKe. ['eHETWYeCKUW KOA U €ro
cBoiicTBa. Tpanckpunuus — Mmatpuubli cuaTe3 PHK. Tpancnsuus — GuocunTes
Oenka. Ortambl TpaHchsuuu. KoaupoBanue amuHoOkuciaor. Pomb pubocom B
OonocuHTe3e Oenka.

Hexkinerounsie popmbl xu3HU — BUpYChl. UcTtopust oTkpeiTus Bupycos (. WM.
WBanoBckuit). OCOOCHHOCTM CTPOCHHMSIT M IKHU3HEHHOTO IIHMKJIa BUPYCOB.
bakrepuodaru. bonesnu pacreHuid, XKUBOTHBIX W 4YEJIOBEKAa, BBI3bIBAEMbIC
Bupycamu. Bupyc mmmynoxneduimra yenoseka (BMIY) — BozOyautens CIIM/a.
OOpaTHass ~ TpaHCKpUIIIUS, peBepTaza W uHTerpasza. lIpodumaktuka
pacnpocTpaHeHUs: BUPYCHBIX 3a00JIEBaHUIA.

JdeMoHCTpaum:

[Toptpetsi: H. K. Konsuos, /1. . UBanoBckuii, K. A. Tumupsses.

Tabnuiel U cxembl: «Tunbl nutanusy, «Metadbomuzm», «MHUTOXOHIPUSY,
«HepreTudyeckuii oomen», «Ximopormiacty, «Potocuntes», «Crpoenue JIHK»,
«CtpoeHue u QPyHKITMOHUpPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupyco», «bakrepunodarn», «Ctpoenne u xuzHeHHbIN 1wk Bupyca CITN/a,
oakTepuodaray, «Pemnukanus JJHK».



Oo0opynoBanue: monaenu-anmnkanun «Yasoenue JIHK u Tpanckpunuus»,
«buocunres 6enkay, «CTpoeHue KIeTku», Mozenb cTpykTypsl JJHK.

Tema 5. Pa3aMHokeHMe M MHAUBUAYAJbHOE Pa3BUTHE OPTAHU3MOB.

Knerounplii UK, WX JKU3HEHHBIM IHKIT KieTku. MHTepdaza m MHUTO3.
[Ipomeccrl, mpoTekatomue B uHTepdaze. Perumkamus — peaknus MaTPUIHOTO
cuateza JIHK. Ctpoenne xpomocoMm. XpOMOCOMHBIM HabOp — KapUOTHIL
JIMTION THBIN M TalUIOMJHBIA  XPOMOCOMHBIE Ha0OPBI. XpomaTuisl.
[{uTonornuyeckue OCHOBBI PA3MHOKEHHMS W HWHIAUMBHIYAJbHOTO  Pa3BUTHUSA
OpPTaHU3MOB.

Henenne knetkn — muto3. Cragum muto3a. Ilpouecchl, npoucxondmue Ha
Pa3HBIX CTAIUSIX MUTO3a. bBUOJIOTHMYECKUI CMBICT MUTO3A.

[Iporpammupyemas rubenb KISTKU — aromnTo3.

@dopMbI pa3MHOKEHHSI OPraHU3MOB: Oecroyioe U 1mosioBoe. Bubl Oecrnonoro
Pa3MHOXKEHUS: JICJICHUE HAABOE, ITOYKOBAHUE OJIHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHKe, BET€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIIOHUPOBAaHHE
OpPraHMW3MOB, €r0 3HAYEHUE JIJIS1 CEJICKIINU.

[TonoBoe pazMHOKEHHE, €T0 OTINYUS OT OECTIOJIOTO.

Meito3. Cranuu meiio3a. IIpormecchl, mpoucxomsiue Ha CTagusaxX Menosa.
[ToBenenne xpomocoM B Meno3e. KpoccuHrorep. bBHOJOrMYECKUN CMBICT H
3Ha4YEHUE MeHo3a.

["ameTorenes — mporecc 0OOpa3oBaHUsl MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBbie Kene3bl: CEMEHHUKU U SMYHUKU. OOpa3oBaHHWE W PAa3BUTHUE MOJOBBIX
KJIETOK — TaMeT (CrepMaro30ui, SIMIEKIeTKa) — CHepMaTOreHe3 M OBOIEHE3.
OCOOEHHOCTH CTpPOEHMS SWILEKIETOK M crepMaTo30uaoB. OmIogoTBOpPEHUE.
[Taprenorenes.

WunuBunyanbHoe pa3BuTHe (OHTOTE€HE3). OMOpPHOHAIBHOE Pa3BUTHE
(amOpuorenes). Drtarnbl SMOPHOHATBLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOneHue, racTpyisiius, opraHorene3. IloctamOpuoHanbHOE pazBuTHE. THIBI
NOCTAIMOPHOHAIBHOTO Pa3BUTHS: MpsAMOE, HempsMoe (JIMYMHOYHOE). BausHue
Cpellbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIOCOOHBIE BBHI3BIBATH BPOKIEHHBIC
YPOICTBa.

Poct u pazButue pacreHnii. OHTOr€HE3 LIBETKOBOI'O PACTEHUS: CTPOCHHE
CEMEHHU, CTAJINU Pa3BUTHUSL.

JdeMoHCTpanuu:

Tabmuubr u cxembl: «DOpPMBI pPa3MHOXKEHHUS OPTaHU3MOBY, «JlBOiTHOE
OIUIOJOTBOPEHUE Y IIBETKOBBIX pacTeHUil», «BereraruBHOoe pa3MHOKEHHUE
pactenuity, «J/lenenue kneTku Oaktepuit», «CTpOEHHE TIOJIOBBIX KIIETOKY,
«Ctpoenne xpomocoMbl», «Knerounsri nmukin», «Pemnmukauus JHK», «Mutos»,
«Meno3s», «IIpsmoe n HenpsiMoe pa3BUTHEY, «l aMeTOreHe3 y MIEKONMUTAOIIUX U
yeaoBeKkay, « OCHOBHBIE CTaJIMM OHTOTEHE3a.

O6opynoBanue: MHKPOCKOTI, MHKPOIPENapaThl «CnepMato30uasl
MJIEKOIIMTAIOLIETO», «SIMIEKIeTKa MIIEKONUTAIOWEro», «Kapuoknues B KiIeTKax
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KOpEIIKa JyKa», MAarHUTHAas MOJEb-alIuIiMKauus «/leieHue KIeTKn», MOJIEIb
JHK, monens metadazHoi XpOMOCOMBI.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

JlabGopatopuass pabora Ne 3. «HaOmromenwe MHTO3a B KIETKaX KOHYHKA
KOpPEIIIKA JIyKa HAa TOTOBBIX MUKPOMPENapaTaxy».

JlabGopaTopuas pabora Ne 4. «/3ydeHHme CTPOCHHS TOJOBBIX KIETOK Ha
rOTOBBIX MUKPOIIPENIAPATAX ).

Tema 6. HacsieicTBEHHOCTH 1 KBMEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTukd. Micropus pa3Butus reHeTHKHA. Ponbs nuTosiorun
U OMOpPHOJIOTUM B CTAaHOBJICHWM TE€HETWUKH. BKIaa pOCCHICKHX M 3apyOeHBIX
YU4E€HBIX B pa3BUTHE TEHETUKU. MeToAbl TEeHETHKU (TUOPHUI0IOTHYECKUH,
UTOTEHETUYECKUM, MOJEKYJISIpHO-TeHeTHUUeCcKuil). (OCHOBHBIE T'€HETHYECKUE
noHATHsA. ['eHeTnYecKkas CHMBOJIMKA, UCIOJIb3yEMasi B CXeMax CKPELIMBaHUN.

3aKOHOMEPHOCTH HACJIEIOBAHUS MPU3HAKOB, YCTaHOBIECHHBIE . MeHaenem.
MonorubpuiHoe CKpelMBaHUE. 3aKOH €IMHO-00pa3us TUOPHUAOB IEPBOTO
nokosneHud. [IpaBuno qoMuHUpOBaHMs. 3aKOH PACIICIUICHUS IPU3HAKOB. [ nnore3a
YuCTOTHI raMeT. [1oHOe 1 HenosHOe TOMUHUPOBAHUE.

JurubpupaHoe  CKpeluMBaHWE. 3aKOH  HE3aBUCHUMOTO  HAaCIeOBAHMS
npu3HakoB.  lluToreHeTMueckne  OCHOBBI  JUTHOPUIHOTO  CKpELIMBAHUSI.
Ananusupymoliee ckpenmpanue. Fcrnonp30Banne aHaTM3UPYIOMIETO CKPENMBAHUS
JUTSI OTIPEICIICHUSI TEHOTHUIA OCOOH.

CuerienHoe HacneoBaHue npusHakoB. Padora T. MopraHa no crierieHHOMY
HACJIEIOBAHUIO T€HOB. HapyieHne ClenieHns TeHOB B pe3yJbTaTe KPOCCUHIOBEPA.

XpOMOCOMHas TEOPUS HACJICACTBEHHOCTHU. | eHeTuYeCKne KapThl.

['enetuka mosia. XpoMOCOMHOE ONpeAesieHUE moya. AyTOCOMBI U TOJOBBIE
XpoMocoMbI. ['omoramernele M rereporaMeTHble opraHus3Mbl. HacnegoBanue
IIPU3HAKOB, CLIETVIEHHBIX C MTOJIOM.

N3MeHunBOCTh. BUABI ”3MEHUYMBOCTHU: HEHACIEICTBEHHAS U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpHUCTHKA
MOAU(PUKAIIMOHHON U3MEHUYUBOCTU. BapraioHHbIN psifi U BapyuallMOHHAsi KpUBasi.
Hopma peakuuun npuszHaka. KoauuecTBEHHbIE M KauyE€CTBEHHBIE MPU3HAKU U HX
HOopMa peakiuu. CBolicTBa MOAU(UKAIIMOHHON U3MEHYHUBOCTH.

HacnencrBeHHas, Wid TE€HOTUIIMYECKAas, HU3MEHUHUBOCTh. KoMOMHATHBHAs
U3MEHUYMBOCTh. Meio3 W TMOJOBOM TMpOIeCC — OCHOBA KOMOWHATHBHOMU
U3MEHUYMBOCTU. MyTaIrmoHHasi U3BMEHUYMBOCTh. Kitaccudukanust MmyTaiuii: TeHHbIE,
XPOMOCOMHBIC, TeHOMHBIC. YacToTa ¥ MpUYMHBI MyTaluii. MyTareHHbie (GaKkTOpHI.
3aKOH TOMOJIOTMYECKHUX PSAZIOB B HaclieACTBeHHOM n3menunBoctd H. M. BaBuiosa.

Buesnepnast HaciIeACTBEHHOCTh U U3MEHUYMUBOCT.

['enetuka 4yenoBeka. Kapuorumn uenoBeka. OCHOBHBbIE METOAbl T€HETHUKU
YyeJIOBEKa: T€HEeaJlOTMYSCKNUM, OJIM3HEIOBBIM, IINTOT€HETHYECKUHM, OMOXMMHUYECKUH,
MOJIEKYJISIPHO-T€HETUUECKHIA. CoBpemMeHHOE ONPEEIICHUE TE€HOTHIIA:
MOJJHOTEHOMHOE CE€KBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHUCJIE C MOMOIIBIO
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[11P-ananu3a. HacnenctBenuble 3a0ojeBaHUs 4YEIOBEKA: ICHHBIE OOJIE3HH,
OOJIE3HH C HACJEACTBEHHOM MpPeIpacroyioKEeHHOCThIO, XPOMOCOMHbBIE OO0JIE3HHU.
Comarnueckue H reHepatuBHble MyTauuu. CTBONOBBIE KIETKHU. [IpuHIUIIBI
3I0pOBOTO 00pa3a >KU3HH, TUATHOCTUKHU, TPODUIAKTUKY U JICUCHHS TEHETUYECKIX
Oone3Held. MenUKO-TeHETUYECKOE KOHCYJIbTUPOBAHHE. 3HAUEHHUE MEAMIIMHCKON
TE€HETUKHU B NMPEJOTBPALLEHUH U JICUEHNN T€HETUYECKUX 3a00JI€BaHN YEIOBEKA.

JdeMoHCcTpanuu:

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

Tabmu1s! u cxembl: « MOHOTHOPUTHOE CKPEIIMBAHUE U €TO IUTOTCHETHYECKast
OCHOBa», «3aKOH PaCUICIJIEHUS U €r0 HUTOT€HETUYECKAs! OCHOBA», «3aKOH YHCTOTHI
rameT», «Iurnbpuanoe ckpemmpanuey, « L {luronorunueckne 0CHOBBI TUTHOPUTHOTO
CKpelmmBaHus», «Meino3y», «B3aumMonelcTBie ajuleNIbHbIX T€HOBY, «I eHeTnueckue
KapThl PACTCHUM, )KUBOTHBIX U 4YEJIOBEKa», «l eHeTnka mona», «3aKOHOMEPHOCTH
HACJICOBAaHUs, CLEIUICHHOTO € NoJoM», «KapuoTumel yenoBeka W KMBOTHBIX),
«Bunapl uzmeHunBoctu», «MoaupuKaMoHHas HW3MEHYUBOCTb», «HacnenoBanue
pesyc-axTopay, «I'eHeTrka rpymnm KpoBu», « MyTallMOHHAsi ©U3MEHYUBOCTBY.

OOopynoBanue: MoAeNU-aMIUIMKAIUA «MOHOTHOPUIHOE CKpELIMBAHUEY,
«HenonHnoe nomuHupoBaHue», «JurnbpunHoe ckpemmBanuey», «llepekpéct
XPOMOCOM», MUKPOCKOII K MUKpoTnpenapart «po3odunay (Hopma, MyTanuu (OpMbI
KPBUIBEB U OKPACKHU Tena), repbapuil «['opox moceBHOM».

JlaGopaTopHblie M NpaKkTHYeCKHe PadoThI:

JlaGoparopuas pabotra No 5. «M3yueHuwe pe3yJbTaTOB MOHOTUOPUIHOTO M
JUTHOPUIHOTO CKPEIIUBaHUS y IPO30(HIIbI HA TOTOBBIX MUKPOIIPENapaTax.

JlaGoparopHas pabota Ne 6. «3ydenne MoaupuKarmoHHON U3MEHYMBOCTH,
IIOCTPOCHHUE BAPUALMOHHOIO Psifia U BAPUALIMOHHON KPUBOM.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTaluid y Apo30Quiibl Ha TOTOBBIX
MHUKPOIIPENApATAX .

[Ipaktuueckass pabora Ne 2. «CocraBieHue UM aHaJIU3 POJOCIOBHBIX
YEJI0BEKA.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuys Kak HayKa M MPOLECC. 3apOKIACHUE CEJIEKUMU U JOMECTHUKALUS.
VYyuenue H. U. BaBuiosa o ieHTpax mpoucXoxASHUS 1 MHOT000pa3usi KyJIbTYPHBIX
pactenuil. LIeHTpbI NpOUCX0XKACHUS JOMAIIHUX KUBOTHBIX. COpPT, MOPOAA, IITAMM.

CoBpeMeHHbIe METO/IbI celeKIU. MaccoBbIii U MHANBUAYAIbHBINA OTOOPHI B
CEJICKUMU pPACTEHH M KUBOTHBIX. OLEHKa 3KcTepbepa. BIuM3KkopoACTBEHHOE
cKpenuBanue — HMHOpuAMHT. Yucras nuHusA. CKpellMBaHWE YHWCTHIX JIUHUU.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelllMBaHWE — ayTOPUIAMHT.
Otnanénnast rudbpuanszanus u e€ ycnexu. MIckyccTBeHHBIN MyTareHes u nojay4yeHue
NOJIUTIONIOB. JIOCTHKEHNS CENEKIIMHA PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buotexHOoNOrMs Kak OTpacib NPOW3BOACTBA. ['€HHAs WH)KEHEpHUs. OTaIbl
co3ganusi pexomoOuHantHod JIHK wu Tpancrennsix opranuzmoB. Kiertounas
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nHKeHepus. Kilerounele KyapTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHNUE PACTEHUM.
KiioHupoBaHue BBICOKOIPOAYKTUBHBIX CEIBCKOXO3SMCTBEHHBIX OPTaHU3MOB.

Okojoruyeckue W dTtudyeckue  npodmembl. MO  —  reHeruyecku
MOAU(PUITUTPOBAHHBIC OPTAHU3MBI.
JlemoHCcTpanuu:

[Toptpers: H. WM. BaBwios, . B. Muuypun, I'. JI. Kapneuenko, M. .
HBaHOB.

Tabmuubl u cxembl: kKapta «LleHTpbl MPOUCXOXKAECHUS U MHOTOOOpasus
KYJbTYPHBIX pacTeHuit», «[lopoasl ToMalHUX KUBOTHBIX», «CopTa KyJIbTypHBIX
pactenui», «Otnanéanas rudpunuzamnusy, «Padoter akagemuka M. @. BaHoBay,
«Ilomumnoungus», «OO0bekThl OHOTEXHONOTHM», «KileTouHble KyIbTypbl H
KJIIOHUpPOBaHKE», «KOHCTpyHpOBaHHE U IEPEHOC T€HOB, XPOMOCOM).

ObopynoBaHue: MyJISKU TUI0/10B U KOPHEIUIOAO0B JUKUX (POPM U KYJIbTYPHBIX
COpPTOB pacTeHuii, repbapuil «CenbCKOX035MCTBEHHBIE PACTEHUS.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

Okckypeusi «OCHOBHBIE METOJBI M JOCTHKEHHS CEJIEKIMH PacTeHUH WU
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHILINIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATENbHBIM  YYaCTOK, B TEIUIMYHOE XO34MCTBO, JaOOpPaTOPHUIO
arpOyYHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. JBosrOoMOHHAsT OHOJIOT M.

[IpeanocbulkM BO3HMKHOBEHMS 3BOJIOLMOHHON TEOPUH. OBOJIIOLMOHHAS
Teopust U €€ MeCTO B OMOJIOrMHU. BiusiHue 3BOJIIOIMOHHON TEOPUU Ha pa3BUTHE
OMOJIOTUH U APYTHUX HAYK.

CBuzerenbctBa 3BoMONMU. [lameoHTONOrMYECKHe: MOCIEI0BATEIBHOCTD
NOSIBJICHHS BHUJOB B TaJICEOHTOJIOTMYECKOM JIETOMHUCH, MEPEXOAHbIE (OPMBI.
buoreorpaduyeckue: cxoncTBo U paznuuue GayH u Ghjaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M PA3IU4Msl SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHUE: TOMOJIOTUYHBIE, aHAJOTUYHBIE,
pYJUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJEKyIIpHO-OMOXUMUYECKHE: CXOICTBO
MEXaHU3MOB HACJEICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKUX MMyTeH y Bcex
OpraHU3MOB.

OBomonmonHas  teopusi Y. JlapBuna. IIpeanochulku BO3HUKHOBEHUSA
napBuHU3Ma. JIBHWKyLIME CHUJIbBI HBONIONMU BUAOB 1o [lapBuny (M30BITOYHOE
Pa3MHOXEHHUE MPU OTPAHUYEHHOCTH PECYPCOB, HEOINPEAEIEHHAS] U3MEHYHUBOCTb,
O60opn0a 3a CyIecTBOBaHKE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus 3Bostouu (CTD) u e€ 0CHOBHBIE MOJOKEHHUS.

MuxkposBosorus. [lomymnsius kak eAMHUIA BUAA U SBOJIOLUU.
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JBuxynie cuibl (hakTopbl) SBONIONMHA BUIOB B Mpupoae. MyTallMOHHBINH
IpoLecC M KOMOMHATHBHas M3MEHYMBOCTH. [lomynsiliMOHHBIE BOJHBI U JIped
re”oB. M3oisanus u Murpanus.

EctrectBennblii oTO0p — HampaBisitonmii  (aktop sBomonud. Dopmbl
€CTECTBEHHOTO 0TOOpA.

[IpucnocoONIeHHOCTh OpPraHU3MOB KAk pe3yjibTaT 3Bojtouud. [Ipumepsl
IPUCIIOCOOIEHUH y OpraHu3MOB. ApoMop(03bl U UANO-a 1Al TALUH.

Bun wu BugooOpazoBanume. Kpurepunm Buga. OcHOBHblE  (QOpMBI
BUJI000pa3oBaHus: reorpaduyeckoe, IKOJIOTUIECKOE.

MaxkposBomonust.  DopMbl  3BOTIONUHU:  GUIETUYECKAs, JAUBEPreHTHAs,
KOHBEpreHTHasl, napajienbHas. HeoOpaTuMocTh 3BOIIOIUH.

[IponcxokIeHHE OT HECNEeNHAIM3UPOBAaHHBIX NpeakoB. [Iporpeccupyromast
cnenuanu3anus. AJanTuBHas paguarus.

JlemoHcTpanum:

[Hoptpersr: K. JInnnen, XK. b. Jlamapk, Y. Japsun, B. O. KoBanescknii, K. M.
bap, 3. I'ekkenb, . Mrosep, A. H. CeBepiios.

Tabnunps! 1 cxemsl: «Pa3BuTre opraHMuecKoOro Mupa Ha 3emiiey», «3apoIbIin
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OOopbObI  3a
cyluecTBoBaHHe», «EcTecTBeHHBIN 0TOOP», «MHOrooOpasue COpTOB pacCTEHUI,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsuum»,  «MyTtaunonHas
U3MEHYUBOCTB», «Apomopdossl», «Mamoamantanuu», «OOwas aereHepaunus,
«/IBmwxymme cwibl 3Bomonun», «Kapra-cxema wapmpyra nyremectsus Y.
HapBuna», «bopnba 3a cymiecTBoBaHue», «IIpucnocoOIeHHOCT, OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHUE», « IKOJIOTHYECKOE BUAOOOPAZOBAHUEY.

O0opynoBaHue: KOJUIEKIMSI HACEKOMBIX C Pa3jIMYHbIMM THUIIAMU OKPAacKH,
HaOOp IUIOAOB M ceMsiH, Koiuiekuus «[Ipumepbl 3alUTHBIX MPUCIIOCOONECHUN Y
XKUBOTHBIX», MOJieNb «OCHOBHBIE HANpaBICHHS 3BOJIIOLMU», 0ObEMHAs MOJEINb
«CTpO€eHHE TOJIOBHOTO MO3Ta MO3BOHOYHBIX.

buoreorpapuyeckas kapra wMupa, KojuleKuus «@DPOpMbI COXPAHHOCTH
VCKOIIAEMBIX JKMBOTHBIX W pacTeHuil», Mozenb ammukanus «llepekpécr
XpPOMOCOMY, BIIQXKHBbIE ITpenaparsl «Pa3BuTre HACEKOMOro», «Pa3BUTHE JIATYILIKW,
Mukponpenapar «/Ipozoduna» (Hopma, MmyTanuu GopMbl KPbUIbEB U OKPACKH TENA).

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHUAOB MO MOP(POJIOTHIECKOMY
KPUTEPUIO».

JlabopaTtopHas pabota Ne 2. «Onrcanue mprucrnocoOJIeHHOCTH OpraHu3Ma u eé
OTHOCUTEJIBLHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe M Pa3BUTHE KU3HU Ha 3emuie.

JloHayuyHble TpPENCTaBICHHUS O 3apOKIECHUU >KM3HU. HayuHble Trumoresbl
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: a0uoreHe3 M MaHclepMusi. XUMUYecKas
HBOMIONUSI. AOMOTEHHBIM CHUHTE3 OpPTraHUYECKUX BEIIECTB W3 HEOPraHUYECKHX.
DKCNEepUMEHTANIBHOE MOATBEPKACHUE XUMUUECKON ABomonny. HauanbHblie Tamns
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ouonoruueckoi spomtonuu. I'unoresa PHK-mupa. ®@opmupoBanrne MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHHE IPOTOKJIETKU. [lepBble KIETKM M KX SBOJIOLUS.
@opMHUpPOBaHUE OCHOBHBIX IPYMI KUBBIX OPraHU3MOB.

Pa3BuTue xu3Hu Ha 3emuie 1o 3paMm W nepuonaam. Karapxeil. Apxeiickas u
nporepo3oiickas d3pel. llameosolickas 3pa W €€ TMEepUOABl: KEMOPHUICKUH,
OpPIOBHUKCKHUH, CUITYPUUCKUH, JEBOHCKUI, KAMEHHOYT OJIbHBIM, IIEPMCKHA.

Me3030HCKas 3pa U €€ NMEPUObl: TPUACOBBIN, FOPCKUNA, MEITOBOM.

KaliHo3oiickags »3pa ®W €€ TMepuoAbl: MaJCOTCHOBbIM, HEOIE€HOBBIM,
AHTPOITOT€HOBBIM.

XapakTepucTuKa KiIMMaTa M IeoJIOTHYECKHX IporeccoB. OCHOBHBIE 3Tarlbl
HBOJIIOIMU PACTUTENILHOTO M JKUBOTHOTO MHpa. ApoMopdo3bl y pacTeHU U
KUBOTHBIX. [T0siBJIEHHE, pacBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpPraHMYeCKOro MHUpAa Kak OTpaxkeHue 3BOIoUMH. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIbI OPraHU3MOB.

OBOJIIOLMA Y€JIOBEKA. AHTPOIIOJIOTHS KaK HayKa. PasButue nmpeacraBiieHuil o
IIPOUCXOXKJICHUN YeloBeKa. Meroasl M3ydeHHs aHTpornoreHesa. (CxoxacrBa u
pa3INyKs YeJIOBEKA U KUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHUE YEIOBEKA.

JBrxyuiue cuibl (hakTopbl) anTponorene3a. HacieacTBeHHas UBMEHUUBOCTh
U ecTeCTBEHHbIM OTOOp. OOILIECTBEHHBIM 00pa3 KU3HU, M3TOTOBJIEHUE OpPYAUI
TpYJa, MBIIIJIEHUE, PEYb.

OCHOBHBIE CTA/IUM W BETBU SBOJIIOIIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMenbld, YenoBek npsaMoxoxsamuii, YemoBek HeaHAEpTAIbCKUU, YenoBek
pa3ymHblii. Haxoakum HCKONaeMbIX OCTaTKOB, BpeMsl CYIIECTBOBAHMS, 00JIacTb
pacrpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIUs.

Uenoseueckrie  packl. OCHOBHBIE  OOJBIIME  pachl:  €BPOMECOUIHAS
(eBpasmiickasi),  Herpo-aBcTpajoujHas  (dKBaTOpUalbHas),  MOHTOJIOMIHAS
(a3uaTcko-amepukaHckasi).  UepTbl  MPUCHOCOOJCHHOCTH  MpEACTaBUTENCH
YEJIOBEUECKUX pac K YCJIOBHUSIM CYIIECTBOBaHMWS. EIMHCTBO 4YenoOBEYECKUX pac.
Kputuka pacusma.

JlemoncTpanum:

[Toptpetsl: ®@. Penu, JI. Tlactep, A. . Onapun, C. Mwmuiep, I'. FOpu, 4.
apBuH.

Tabmuner 1 cxembl: «Bo3nukHoBenue ColHeYHOM cUCTeMBl», «Pa3ButHe
opraHnyeckoro wmupa», «PacturenpHas wierka», <«OKuWBOTHas  KIETKay,
«IIpokapuotnueckas kietka», «COBpeMEHHas CHCTEMa OPraHUYECKOr0 MHPaAY,
«CpaBHEHHE AaHATOMUYECKHX YEPT CTPOCHHS YEJIOBEKA M YEIOBEKOOOPA3HBIX
00e3bsin», «OCHOBHBIE MeCTa NaJCOHTOJIOIMYECKHMX  HAXOJOK  IPEIKOB
COBPEMEHHOI0 4YeJIOBEKa», «/lpeBHenmme moam», «peBuue moan», «llepsbie
COBPEMEHHBIE JTI0N», «HenoBeuecKrue paco».

O6opynoBanue:  mymsiku — «lIpoucxoxaeHue  demoBeka»  (OOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEAHJEPTAJIblla, KPOMAHBOHIIA), CJENKH WU
U300pKEHHUSI KAaMEHHBIX OpYIud NEepBOOBITHOTO ueaoBeKa (KaMHHU-YOIIEPHI,
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pyOuna, ckpebna), TEOXpOHOJIOTHYECKas Ta0numa, Kouiekius «Dopmbl
COXPAaHHOCTH UCKONAEMBbIX )KUBOTHBIX M PACTCHUIN.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

[Tpaktrueckas padbora Ne 1. «M3yueHue HCKOMaeMbIX OCTATKOB PACTEHUH U
YKUBOTHBIX B KOJUIEKLUSAX).

OKCKypcHsl «IBOJIOLUA OPraHMYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
Hay4YHBIN WJIM KpaeBeIUeCKUN My3eil).

Tema 3. Opranu3msl M OKpYysKamoLas cpeaa.

DKOJIOTHs KaK HayKa. 3aaud ¥ pa3zesbl 3KOJIOTHH. MeTOoIbl IKOJIOrHYECKUX
UCCJIEI0OBAHUN. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYIIHAs, MOYBEHHAS,
BHYTPUOPTAHU3MEHHAS.

Okonoruueckue Qakropel. Krnaccudukamuss skxonorndeckux (HakTOpoOB:
abnoTtnyeckue, OWMOTHYECKHUE U AaHTPOIOTreHHbIE. JleCTBUE HKOIOTHYECKUX
(hakTOpOB Ha OPraHU3MBI.

Abuotnyeckue (akToOpbl: CBET, TEMIIEPATypa, BIAXHOCTh. DOTONEPUOIN3M.
[TpucniocoOnenust OpraHU3MOB K  JEHCTBHUIO  aOMOTHYECKUX  (DaKTOpPOB.
buosiornueckne puTMBl.

buotnueckue axkTopsl. Busibl OMOTHUYECKHX B3aUMOACHCTBUI: KOHKYPEHIIHS,
XUIIHUYECTBO, CUMOMO3 U ero (opmel. Ilapazutusm, koomepaiusi, MyTyalusM,
KOMMEHCAJIU3M (KBapTHUPAHCTBO, HAXJEOHUYECTBO). AMEHCAINU3M, HEUTpaIu3M.
3HaueHue OMOTHMYECKHMX B3aUMOJCHCTBHM [Js1 CYLIECTBOBaHHUS OPraHU3MOB B
IPUPOIAHBIX COOOIIECTBAX.

DKOJIOTMUECKHE XapaKTepUCTUKH monyjssuud. (OCHOBHBIE IOKa3aTeian
NOMYJSLMNA: YHCIECHHOCTb, ILIOTHOCTh, POXKJIa€MOCTb, CMEPTHOCTb, IPHUPOCT,
MuUrpanus. JJmHaMuKa 4ACIEHHOCTH MOIYJISLUU U €€ PEryssiusl.

JdeMoHCTpauu:

[Toptpetsi: A. 'ymGonbar, K. @. Pynee, O. ['ekkensb.

Tabnuupl u cxembl: kapta «lIpupoansie 30HbI 3eminy, «Cpenpl 0OMTaHUS
opranusMoBy», «®Poronepuoanusm», «llomynsuum», «3aKOHOMEPHOCTH pOCTa
YHCJIEHHOCTHU NOMYJIALUU HHPY30pun-Tyhenbkmny», «[lumessie nenm».

JlaGopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopnas pabora Ne 3. «Mopdonornueckue 0COOEHHOCTU PacTEHUM U3
Pa3HbIX MECT OOUTAHUS.

JlabopaTtopHas paborta Ne 4. «BnusiHre cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktuueckas padota Ne 2. «Iloncy€T NI0THOCTH NOMYJISUNA Pa3HbIX BUIOB
pacTeHUu.

Tema 4. CooOmecTBa ¥ 3K0JI0rH4ecKHe CUCTEMBI.

CoobmiecTBOo opraHu3MoB — OuoueHo3. CTpyKTypbl OHOILIEHO3a: BHUIOBas,
MPOCTpAHCTBEHHAs, Tpoduueckass (muimieBas). Buasl-momuHantel. CBsA3M B
OHOIIEHO3E.
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DKoJiorudeckne CHucTeMbl (dKocuctembl). [loHsiTue 00 »dKOcHCTeMe W
ouoreorieHoze. DYHKIIMOHATBHBIE KOMIIOHEHTHl 3KOCHUCTEMBI: MPOYLIEHTHI,
KOHCYMEHTBI, peAyleHThl. KpyroBopoT BELIECTB U MOTOK HEPTUU B HKOCUCTEME.
Tpodudeckue (muieBbie) ypoBHU 3KocucTeMBI. [uimeBsie nenu u cetu. OCHOBHBIE
MOKa3aTelid 3KOCUCTEMBbL: OHOMacca, MPOAYKIUSA. OKOJIOTMYECKUE MHPaMHIIbL:
NPOAYKIWH, YHUCIEHHOCTH, Ouomacchl. CBOWCTBa 3KOCHCTEM: YCTOWYMBOCTD,
camoperyJsinus, pa3putie. CyKIeccusl.

[IpupoHbie PKOCUCTEMBI. DKOCUCTEMBI 03EP U peK. DKOCHCTEMa XBOWHOTO
VI [IAPOKOJINCTBEHHOTO JIECa.

AHTpPONIOrE€HHBIE  JKOCUCTEMBL.  ATPO3KOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornyeckoe u X034MCTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak QakTop ycToWuuBocTH dKocucteM. CoxpaHeHHe
OMOJIOTUYECKOTO pazHooOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'paHuiibl, cOCTaB U CTPYKTypa
ouocdepnl. Kupoe BemecTBO u ero QyHkuuu. OcobeHHocTH Ouochepbl Kak
rno0anpHONW 3KocucTeMbl. JluHamuueckoe paBHOBecHe M oOpaTHas CBSI3b B
ouocdepe.

KpyroBopoThl BemIECTB U OMOr€OXMMHUYECKUE LUKIIbI 3JIEMEHTOB (yriepoja,
azota). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emin. AHTPONOTEHHbIE U3MEHEHHs B Ouocdepe.
['mo0anbHbIE IKOJIOTHYECKUE TPOOITIEMBI.

CocyuiecTBoBaHME IPUPO/IbI U uenoBeuecTBa. CoxpaHeHue OnopasHooOpasus
KaK OCHOBa YCTOMYMBOCTH Ouocdepbl. OCHOBa palMOHAIBHOIO YIpPaBICHUS
NPUPOAHBIMH PECYPCAMU U UX HCIONb30BaHuE. JloCTH)EHUs: OMOJIOTUH U OXpaHa
PUPOJIBI.

JdeMoHCTpaum:

[Toptpetsi: A. Ix. Tencnu, B. H. Cykaués, B. 1. BepHaackuii.

Tabnuiel u cxembl: «llumesslie nenu», «bUOIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie coobmiecTBa», «llenn nuTanusy, «IKoJOTHYECKass NUPAMHUAAY,
«buocdepa u yenoBek», «IKOCUCTEMA HIMPOKOJIMCTBEHHOTO Jieca», « IKOCUCTEMA
XBOWHOTO  Jieca», «buorneHo3d Bomoéma», «ArpoleHo3», «lIpuMepHbie
aHTPOIOTEHHbIE BO3ICHCTBUS Ha MPUPOAY», « BaxkHEeH1I1e UCTOUHUKH 3arpsi3HEHUS
BO3J/lyXa U TPYHTOBBIX BOJ», «llouBa — BakHeilas coctamistomas orochepo»,
«®DakTopel  gerpamauumd  nouB»,  «llapHukoBeiii  3ddexT»,  «DakTOpbI
pPaMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «O0mas crpykrypa Ouocheps»,
«Pacnipoctpanenne xu3Hu B Ouocdepe», «O30HOBBI dKpaH OuOChepsD,
«KpyroBopoT yriepoaa B Ouochepe», «KpyroBopor azora B pUpoae».

O6opynoBanue: MoJelb-anmuiukanus «Tunuuable OUOIIEHO3bI», TepOapuii
«PacturtenbHBIe COOOIIECTBaY, KOUICKINH «bHoLeH03», «Bpeaurenn BaKHEHIIINX
CEJIbCKOXO3SIICTBEHHBIX KYJIBTYP», TepOapuu M KOJIJICKIIUHA PACTCHUHN U KUBOTHBIX,
MpUHAAJIEKAIINE K Pa3HBIM YKOJIOTMYECKUM Tpynnam ogHoro Buaa, KpacHas kaura
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Poccuiickoii ®@eneparuu, H300paXeHUs] OXpaHSEMbIX BHUIOB pACTCHUH U
’KUBOTHBIX.
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[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOTPAMMBI 11O
bMOJIOTMN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIET'O
OBPA3OBAHUIA

Cornmacio ®I'OC COO, ycranaBiauBalTCcs TpeOOBaHUA K peE3ysibTaTam
OCBOCHMSI  OOyYarONIMMUCS TMPOTpaMM  CpeaHero  obmiero  oOpa3oBaHMUS:
JUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType NMMYHOCTHBIX pE3yJNbTATOB OCBOCHUA IpeaMera «buomorus»
BBIJICJICHBI CIEAYIOIINE COCTABJISIONIME: OCO3HAHUE OOYYAOIIMMUCS POCCUHUCKOMN
IPAXKIAHCKON UJIEHTUHYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOOINPENENICHHUI0, HajJu4yhe MOTHUBalUM K OOy4YeHHI0  OHOJOoTruw,
LEJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKIEHUM JMYHOCTH HA OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUUYECKUX TPAAMUIIUN pa3BUTUS OUOJOTUYECKOTO
3HaHUS, TOTOBHOCTh U CIOCOOHOCTh OOYYarOUIMXCsS PYKOBOJCTBOBAThCS B CBOEH
JEATENbHOCTH LIEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  O0pa3oBaHUs, HAJIWYUE SKOJOTMYECKOrOo IMPABOCO3HAHMS,
CIIOCOOHOCTH CTAaBUTb LIEJIA U CTPOUTD KU3HEHHbIE TUIAHBbI.

JIn4HOCTHBIE PE3yNbTAThl OCBOEHUS MpeaMeTra «bHomorus» JOCTUTaloTCA B
CAUHCTBE Y4YEOHOW M BOCHUTATEIBHOW JCSITEIBHOCTH B COOTBETCTBUU C
TPAJIULIUOHHBIMU POCCUMCKUMHU COLUOKYJIBTYPHBIMU, ICTOPUYECKUMU U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, NMPUHSATHIMUA B OOIIECTBE MpaBUIaMU MU HOpMaMu
MOBEACHUSI U CIOCOOCTBYIOT MPOLIECCaM CAMOIIO3HAHMS, CAMOBOCHHUTAHUS U
CaMOpAa3BUTHUsA, PpA3BUTUA BHYTPEHHEHM IIO3MLMU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHUS K 3aKOHY WM IIPABOMOPSAKY, YEIIOBEKY TPyJa U CTapLIEMy IOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONICHHUS K KYJbTYPHOMY HACIEIUI0 U
TPaJULMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir ®Denepaiuu, npupoae u
OKpYKaroUIEn cpelie.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS YyueOHoro mpenmera «buomorusy
JIOJDKHBI OTPa)kaTh TOTOBHOCTh U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW MO3UIIUEH JUYHOCTHU, CUCTEMOM IIEHHOCTHBIX
OpUCHTAIlMW, TO3WTUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaJAMLIMOHHBIM LEHHOCTSIM POCCHICKOTO O0O0IlIeCTBa, paCUIUpPEHHE >KHU3HEHHOTO
ONBITA U OIbBITA JIEITEIBHOCTH B MPOLIECCE PEATU3alUi OCHOBHBIX HAIPaBJICHUH
BOCHUTATEIIbHON AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOT0 BOCTIMTAHUS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3ULIMK 00YYAIOIIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUNUCKOT0 OOIIECTBA;

OCO3HAHHME CBOMX KOHCTUTYITMOHHBIX MTPaB v 00SA3aHHOCTEH, YBOXKCHHE 3aKOHA
Y [IPABONOPS KA,



TOTOBHOCTBH K COBMECTHOM TBOPUYECKOU NEITEILHOCTH MPHU CO3TaHUH yISOHBIX
MPOCKTOB, pEIICHUHW Yy4YeOHBIX M TO3HABATEIBHBIX 3a/1a4, BBITIOJIHEHUHU
OMOJIOTHYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OTNPEACNATh COOCTBEHHYIO IIO3HMIIMIO TI0 OTHONICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBIACHATH €€,

YMEHHUE YUYUTHIBATh B CBOUX JACHCTBUSIX HEOOXOAUMOCTH KOHCTPYKTHBHOIO
B3aMMO/ICHCTBUS JIIOJICH C Pa3HBIMH YOCXKICHUSAMH, KYJIbTYPHBIMUA LIECHHOCTSMU U
COLIMAJIbHBIM I10JIOKEHUEM

FOTOBHOCTh K COTPYAHUYECTBY B IIPOLECCE COBMECTHOI'O BBINOJIHEHHUS
y4eOHBIX, MO3HABATEIBHBIX U MCCIEAOBATEIbCKUX 3a7ad, YBaXUTEIbHOTO
OTHOIIICHHS K MHEHHUIO OIIMOHEHTOB IMpPU OOCYXJICHHH CIOPHBIX BOIPOCOB
OMOJIOTHYECKOTO COJICPKAHNS,

TOTOBHOCTh K TYMAaHUTAPHOU U BOJIOHTEPCKOM JIESITEIIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUNUCKOM IpakIaHCKON UJEHTUYHOCTH, MAaTPUOTU3MA,
YBaXCHUS K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH nepen PoauHoi, ropaoctu
3a CBOM KpaH, CBOXO PoOIHHY, CBOW SI3bIK M KYJbTYpPY, MPOIUIOE W HACTOAILICE
MHOTOHAIIMOHAJBHOrO Hapoaa Poccuuy;

LIEHHOCTHOE OTHOIIEHNE K MPUPOJHOMY HACIECIUIO U MaMATHUKAM MPUPOIBI,
JTOCTIXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OILICHMBATh BKJIAJ, POCCHUHCKHX YYEHBIX B CTaHOBJICHHUE U
pa3BUTHE OWOJIOTHHM, TOHUMAHMUS 3HAYCHUS OHOJIOTMHM B IIO3HAHUH 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBRA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIYK€HHIO M 3amute (OTeuecTBa,
OTBETCTBEHHOCTb 3a €T0 CyAB0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHUE YXOBHBIX IECHHOCTEHW POCCUICKOT0 HAPOa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUUECKOTO MOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIaJa B MTOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOIIEHHUE K CBOUM POJUTENSIM, CO3JJaHUI0 CEMbU Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEWHOM KU3HU B COOTBETCTBUU C
TpaauuusMu HaposioB Poccuu;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs ICTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIICHU;

IMOHUMAHUE YMOLIMOHAIIBHOT'O BO3JACUCTBUS JKUBOU IIPUPOJIbI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIPQXEHHUIO B Pa3HBIX BHUJAX HCKYCCTBA, CTPEMIICHUE
MPOSIBIIATH KA4€CTBA TBOPUYECKOU JIUYHOCTH;

5) ¢pusuueckoro BocnUTaHUA, POPMHUPOBAHMS KYJILTYPHI 310POBbSI U
IMOLUMOHAJIBLHOIO 0J1ArONOJIYYns:
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MOHMMAaHUE U peanu3aliysi 310pOBOro 1 6€30MacHOro o0pas3a *KHU3HU (310pOBOE
NUTaHue, COOJII0IEHNE TUTUEHUYECKUX MPABUIT U HOPM, COATTaHCUPOBAHHBIN PEXKUM
3aHATHM W OTHbIXa, peryisipHas (Qusuyeckas akTUBHOCTh), OEpEKHOTO,
OTBETCTBEHHOTO M KOMIETEHTHOTO OTHOIICHUS K COOCTBEHHOMY (hHU3MUECKOMY H
IICUXUYECKOMY 370POBBIO;

[IOHMMAHUE LEHHOCTH MPABUJI HWHIMBUAYAJIBHOTO M  KOJUIEKTUBHOIO
0€30MacHOro MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOIIUX 37[0POBBIO U KU3HU JIIOICH;

OCO3HAHHWE MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YMOTPEOICHUS
AJIKOT'0JIs, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPY/y, OCO3HAHUE [IEHHOCTH MAacTepCTBa, TPYI0II00UE;

TOTOBHOCTh K AKTMBHOW JESITEIBbHOCTH TEXHOJIOTMYECKOW W COLMAIBHOU
HAIpPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMMPOBATH, IJIAHUPOBATH U CaMOCTOSITEIIBHO
BBITIOJIHATD TAKYIO JEATEIBHOCTD;

MHTEpEC K pa3IMyHbIM cepam npodhecCUuOHANbHON AESTENbHOCTH, YMEHHUE
COBepIIaTh OCO3HAHHBIA BBIOOpP Oyayuliell mnpodeccud U pearn30BbIBATH
COOCTBEHHbIE KMU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUIO M CaMOOOpa30BaHUIO Ha
MPOTSKEHUN BCEU JKU3HU;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKH 1IETIECO00pa3HOe OTHOLIECHHE K IPUPOJIE KaK UCTOUHUKY KU3HU
Ha 3emJIe, OCHOBE €€ CyIECTBOBaHUS;

MOBBIIICHUE YPOBHA JKOJOTMYECKOM KYJbTYpbl: MPUOOPETEHUE OIbITa
IUJAHUPOBAHUSI TIOCTYNIKOB W OLEHKM MX BO3MOJKHBIX IIOCHEACTBUNA IS
OKPY’KAIOIIEN CPEBI;

OCO3HaHHUE IJI00aJBHOIO XapakTepa HKOJIOTUYECKUX MpoOJieM U MyTell ux
peleHus;

CIIOCOOHOCTB UCIOJIB30BATh MPUOOPETAEMBbIE TPU U3YUEHUU OMOJIOTHH 3HAHMS
M yMEHUS T[pU  pEHIeHHH MpoOJieM, CBSI3aHHBIX C  PAlMOHAIBHBIM
IPUPOJIOTNIOIB30BaHUEM  (COOJIIOJIEHUE  MpaBU  MOBEIEHUS B IPUPOJE,
HaIIpaBJICHHBIX HA COXPAaHEHHE pAaBHOBECHS B DKOCHCTEMAaX, OXpaHy BHUIOB,
AKOCUCTEM, OHochepbl);

AKTUBHOE HENPUATUE NEUCTBUM, IPUHOCALLIMNX BPEJ OKPYKAIOLIEHU PUPOJHON
cpelle, YMEHHE MPOTHO3UPOBATh HEOJArONPUATHBIE SKOJOTUYECKHUE TMOCIEICTBUS
MPEeANTPUHUMAEMBIX JICMCTBUM U MIPEAOTBpAIATh UX;

HaJIM4Yue Pa3BUTOrO SKOJIOIMYECKOIO0 MBILUIEHUS, YKOJIOTUUECKON KYJIBTYPHI,
OmbITa NEATEIIbHOCTH DKOJIOTHYECKOMN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOACTBOBATHCS UMM B I[O3HABATEIIbHOM, KOMMYHUKATUBHOM M COLMAJIbLHOU
IIPAKTUKE, TOTOBHOCTH K YYaCTHUIO B IIPAKTHYECKOMN IEATEIBHOCTH IKOJIOTMYECKOU
HaINpPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:
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c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJbTYp, CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEpIIICHCTBOBAHUE S3BIKOBOM M UYWTATENIbCKOW KYIbTYpPhl KaK CpEICTBa
B3aMMOJICHCTBHS MEXKIY JTIOABMH U MMO3HAHUS MUPA;

MOHUMAaHUE CHenupuKu OWOJOTUM KaK HAyKd, OCO3HAaHWUA €€ poilr B
GbopMHpPOBaHUN PALMOHATIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
NpeacTaBieHuss 00 OKpYXalollleM MHUpPE KaKk O €IUMHCTBE MPHUPOJIbI, YeIOBEeKa U
o0miecTBa, B MO3HAHUHM MPUPOJHBIX 3aKOHOMEPHOCTEH W pEIICeHHH MpoOjeM
COXPaHEHUs PUPOTHOTO PABHOBECHS;

yOEeKIEHHOCTh B 3HAYMMOCTU OMOJIOTUU JJII COBPEMEHHOW NMBUIIM3AIUU:
oOecrieuyeHuss HOBOTO YpPOBHS PAa3BUTUS MEIUIMHBI, CO3JaHUE TEPCINEKTHUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pElIaTh pEeCcypcHble  MNPOOJEMBI  pa3BUTHS
YeJI0BEYECTBA, MOWCKA MyTeH BBHIXOJA M3 TI00ANBHBIX YKOJIOTHYECKUX MPOOIEM U
o0ecriedyeHrss  MepexoJa K  YCTOMUYMBOMY  Pa3BHTHUIO,  PAIMOHATHLHOMY
UCIIOJIb30BAHUIO MPUPOJHBIX PECYPCOB U (POPMHPOBAHUIO HOBBIX CTaHJIAPTOB
AKU3HU;

3aMHTEPECOBAHHOCTh B TOJYYCHUH OWOJOTMYECKUX 3HAHUU B MEJIX
MOBBIIIICHHUSI  OOIIEH KyJNbTYphl, €CTECTBEHHO-HAYYHOW TPAaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM TPaMOTHOCTH OOydaromuxcs, GopMHpPYyeMOi
IpU U3Y4EHUH OUOJIOTUHY;

NOHMMAaHHE CYIIHOCTH METOJIOB MO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM WCIIOJIb30BaTh TMOJy4YaeMble 3HAHWUA [Js aHaiau3a |
OOBSICHEHHSI SIBICHUN OKPYKAIOMIETO MUpPAa M MPOUCXOASIINX B HEM U3MEHEHUH,
yMEHHE JeflaTh OOOCHOBAHHBIE 3aK/IIOUYEHHUS HAa OCHOBE HAay4dHbIX (AKTOB U
UMEIOLINXCS JaHHBIX C LEJbIO MOTYYEHHsI TOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS IS
peleHus mpoOJieM B peabHBIX JKU3HEHHBIX CUTYaIINAX;

OCO3HAaHWE IIEHHOCTH HAy4YHOW MAEATeTbHOCTH, TOTOBHOCTH OCYIIECTBISITH
IPOEKTHYIO M UCCIIEA0BATENbCKYIO IEATEIbHOCTh HHANBHUIYAIHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTH K  HEMPEpPhIBHOMY  OOpa30BaHHUIO |
caM000pa30BaHUIO, K aKTUBHOMY TOJYYEHHIO HOBBIX 3HAHWNA MO OWOJIOTUW B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTIMHU.

METANPEAMETHBIE PE3YJIbTATBI

MertanpenMeTHble pe3yibTaThl OCBOCHHS ydeOHOTO mpenmera «buomorusy»
BKJIIOYAIOT: 3HAUYMMbIe i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0y4aIOUIMXCS
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHbIE) OOIIeHayYHbIE MOHATHUS, OTpa)Karoluue
LEJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa M CHEeUU(PUKY METOJOB TMO3HAHUS,
UCITIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, PHEPIUs, SBICHHUE, IPOLECC,
CUCTEMa, Hay4YHbIN (haKT, MPUHIUII, THINOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
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UCCIIeIOBaHKE, HAOIIOICHNE, U3MEPEHUE, IKCIIEPUMEHT U IPYTHX ), yHUBEPCATbHbIE
yueOHble JeHCTBUS (IO3HABATENbHbIE, KOMMYHHMKATHUBHbIC, PETYJSATUBHBIC),
obecneunBaromye GopMrupoBaHrue (yHKIUOHAIBHOW IPaMOTHOCTH U COLIMAJIBHOM
KOMIETCHIIMM  OOYYaloIIUXCs, CHOCOOHOCTh OOYdYalomUXCsl — HMCIOJIb30BaTh
OCBOEHHBIE MEKIUCIUIIMHAPHBIE, MUPOBO33PEHUYECKNE 3HAHUS U YHUBEPCAJIbHBIE
y4eOHBbIE IEMCTBUS B TO3HABATEIILHON U COLIMAIBHON IPAKTHUKE.

MertanpeameTHble pe3yNbTaTbl OCBOEHMSI IMPOTPAMMBI CPEJHETO OOIIEro
00pa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBeEpPCAJIbHBIMH y4eOHBIMU N03HABATEJbHBIMH
NEeHCTBUAMM:

1) 6a30oBbIe JIOTHYECKHE TeCTBHUS:

CaMOCTOSITENILHO  (OpMYyJIUpOBaTh M aKTyalU3UpoOBaTh  IMpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPHUEMBI JIOTUYECKOTO MBIIUICHHUS
(ananm3a, cuHTE3a, CPaBHEHUS, Ki1acCU(UKAIIUU, 0O0OIICHUS ), PACKPBIBATH CMBICIT
OMOJIOTMYECKUX MOHATHH (BBIIEIATh UX XapaKTE€pHbIEC NMPU3HAKU, YCTAaHABIMBATh
CBSI3U C APYTUMU NOHATUSAMH);

ONpENENATh UEIU JeATEIbHOCTH, 3aJaBas NapaMmeTpbl W KPUTEPUU UX
JTOCTH>KEHHSI, COOTHOCUTD PE3YJIBTATHI AESATENBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCITI0JIb30BaTh OMOJOTUYECKUE MOHATHUS U 00bsICHEHUS (DAKTOB U SBJICHHI
YKUBOM IIPUPOABL;

CTPOUTH JIOTUYECKUE pacCyXAeHus (MHOYKTUBHbIC, JIEAYKTUBHBIE, IO
aHAJOrMM), BBIABIATh 3aKOHOMEPHOCTH W NPOTHUBOPEYMS] B PAaCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYJIMPOBATH BHIBObI U 3aKIIOUYEHUS;

IPUMEHSATH CXEMHO-MO/IEJIBHBIE CPEACTBA ISl TPEACTABIICHMS CYIIECTBEHHBIX
CBS3M M OTHOUIEHMH B M3y4aeMbIX OHOJOTMYECKHMX OOBEKTaX, a Takke
OPOTUBOPEUYHMI PA3HOrO pPOJAA, BBISBICHHBIX B pPa3jIMYHBIX HH()OPMAILIMOHHBIX
MCTOYHHKAX;

pazpabarbiBaTh MJIAaH PEIHICHUS MPOOJEMBbI ¢ y4€TOM aHajau3a WMEIOLIUXCS
MaTepHaJIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTaTOB
LEJSIM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIbHOCTH;

KOOPJIMHUPOBATH U BBITIOJIHITH pa0OTy B YCIOBUSAX PEajJIbHOTO, BAPTYATbHOTO
Y KOMOMHUPOBAHHOTO B3aUMOJCHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPH PEIICHUN KU3HEHHBIX MPOOIIeM.

2) 6a30BbIe HCCIEN0BATEIbCKUE TeHCTBUS:

BJIAJI€Th HABBIKAMH y4E€OHO-UCCIIEOBATENBCKON U MPOEKTHOM €SI TENbHOCTH,
HaBBIKAMM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEJIBHOMY ITOMCKY METOJ0B PEUIEHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
pa3IUYHBIX METOJIOB IO3HAHUS;
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UCIIOJIB30BaTh Pa3JIMYHbIE BUJBl JACSITEIBHOCTH [0 MOJIYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpeTalH, MNpeoOpa3oBaHUI0 U NPUMEHEHHI0 B YYEOHBIX
CUTYalMsIX, B TOM YHCIIE TIPU CO3/IaHUU YYEOHBIX U COIMATBHBIX IPOEKTOB;

(dbopMUpOBaTh HAYYHBIM TUI MBIIUICHUS, BIaJETh HAYYHOH TEPMUHOJIOTHEH,
KITFOYEBBIMH MOHSITHSIMHI U METOJIaMU;

CTaBUTh M (HOpMyIHpOBaTh COOCTBEHHBIC 3aJayd B 00pa3oBaTeIbHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYaIIUSIX;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHHS, HAXOAUTh apPTyYMEHTHI U1l JOKa3aTeIbCTBAa CBOMX
YTBEPKJICHUM, 3a/1aBaTh NApaMETPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBaTh TIOJNIYYCHHBbIE B XOJE PpEIICHUsS 3aJaydl  pe3yJIbTaThl,
KPUTHUYECKU OIIEHUBATH UX JIOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYULIECTBJISITh LEJIEHANPABICHHBIA IMOUCK IEPEHOCa CPEACTB U CIIOCOOOB
JEHCTBUS B IPOPECCUOHANBHYIO CPELLY;

YMETb IMEPEHOCUTh 3HAaHUS B IO3HABATEJIbHYI0 U MPAKTHUUYECKYI 0O0JacTu
KU3HEIEATEIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE HJIEW, MpEiaraTh OPUTHHAIBHBIC MOIXOABI M PEIICHHUS,
CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTEPHATUBHbBIC PELICHMUS.

3) pabdora ¢ ungopmanmei:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHUKAX MH(pOpMALMK (TEKCTE y4eOHOro
nocoOusi, HAY4YHO-TIOMYJIAPHOM JUTEpaType, OHOJOTMYECKHX CIIOBapsiX U
CIpPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHeTe), aHaJIM3UpPOBATh
UHGOPMAIIMIO Pa3IMYHBIX BUIOB U (POPM IpECTaBICHUS, KPUTUUECKU OLEHUBATh
€€ JT0OCTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;

(bopMyIMpOBaTh 3alpPOChl U MPUMEHSATH PA3IMYHBIE METOJbI MPHU MOUCKE H
otbope Ouosornyeckoi mHpopMaiu, HEOOXOAUMOM 7l BBHITIOJHEHUS YYEOHBIX
3ajay;

npuoOpeTaTh OMNBIT HCHOJIb30BaHUS HHPOPMAIIMOHHO-KOMMYHHUKATHUBHBIX
TEXHOJIOTHA, COBEPIIEHCTBOBATh KYJbTYPYy AaKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTHUMANbHYIO  (QOpMy  MpEACTaBICHUS
Ounonornyeckon nHpopManuu (CXeMbl, rpapuKu, TUArpaMMbl, TAOJIUIIBI, PUCYHKHU H
Jpyroe);

UCIIOJIb30BaTh HAyYHbIM A3BIK B KayecTBE CpeAcTBa Npu paboTe C
ouosiornyeckod uHOpMalMel: TPUMEHSTh XUMHYECKHe, (Quznueckue u
MaTEeMaTUYeCKUe 3HAKW W CUMBOJBI, (HOpPMYJbl, abOpeBUaTypy, HOMEHKIATYDY,
UCIIONb30BaTh M NpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CpE/ICTBA
HaTIJISIHOCTH;
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BIAJCTh  HAaBBIKAMHM  pAClO3HABaHWS W  3aUTHl  WH()OpMaIuH,
nH(OPMAIMOHHOW 6€30MaCHOCTH JIMYHOCTH.

OBJiageHne yHUBEePCAIbHBIMIA KOMMYHHMKATHBHBIMHY [1€/iCTBUSIMU:

1) obmenume:

OCYIIECTBIIATH KOMMYHHUKAIIMH BO BceX c(hepax KM3HU, aKTUBHO y4aCTBOBATH
B JIMAJIOT€ WJIM JHUCKYCCHUHU MO CYIIECTBY OOCYKIaeMoil Tembl (yMEHUE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIEHUS OTHOCHUTENILHO BBINIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPEChl U COTJACOBAHHOCTH MO3MUIMN JIPYTUX YYaCTHUKOB
JMajora Wik JUCKYCCUN);

pacmo3HaBaTh HEBEpOATbHBIE CpeACTBa OOIIEHWS, MOHWMATh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIIOK BO3HUKHOBEHUS KOH(JIMKTHBIX CUTYyalluH,
YMETh CMSITYaTh KOH(QJIMKTHI U BECTH NEPETOBOPHI;

BIAJCTh PA3IUYHBIMU CIIOCOOAMHU OOIIEHUS U B3aUMOJICUCTBUS, MMOHUMATh
HAMEPEHUS IPYTUX JIIOACH, MPOSBISITh YBAXKUTEIHLHOE OTHOIIEHUE K COOECETHUKY
U B KOPPEKTHOU PopMme (hopMyaupoBaTh CBOM BO3PAKEHUS,

pPa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHUSI C HCIOJIb30BAHHEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHAsl IesiTeJIbHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboOTHI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYIIOBBIX (DOPM B3aUMOJICHCTBUS MPHU PEIICHUN Y4eOHOM 3a1auH;

BBIOMpPATh TEMAaTHUKy W METOJbl COBMECTHBIX JECUCTBUH C Y4ETOM OOIIMX
WHTEPECOB U BO3MOXKHOCTEH KaXKJI0T0 UjieHa KOJIJIEKTUBA;

NPUHUMATh 1€ COBMECTHOM  JESATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJMHHUPOBATh JICUCTBUA II0 €€ JOCTHUKECHHUIO: COCTABJATH IUIAH JCHCTBHM,
pacnpenensaTh poiau ¢ YY4ETOM MHEHHMM YYaCTHHKOB, OOCYXKIaTh pEe3YJIbTaThI
COBMECTHOM paboThI;

OIICHUBATh KAYECTBO CBOETO BKJIaa M KaXJA0T0 YYaCTHUKA KOMAaH bl B OOLIUI
pe3yabTart Mo pa3paboTaHHBIM KPUTEPUSIM;

npeiaraTb HOBBIE MIPOEKTHI, OLEHHBAaTh HUIEU C TMO3ULUUA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTPATETHYECKOE TIOBEJICHUE B Pa3IUMYHBIX
CUTYaIUsX, IPOSIBISATh TBOPUYECTBO U BOOOpakeHUE, ObITh HHUITUATUBHBIM.

OBJiaieHNe YHHBEPCAIbHBIMH PEryJSITUBHBIMU A€HCTBUSIMM:

1) camoopraHu3anusi:

WCIIOJIb30BAaTh OMOJIOTMYECKUE 3HAHUS JUIsl BBISBICHHS TPOOJIEeM W UX
pelIeHUsI B 5KU3HEHHBIX U YYCOHBIX CUTYaIIUSIX;

BBHIOMpaTh Ha OCHOBE OHOJIOTHYECKMX 3HAHUW IICJIEBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX JCHCTBUSX M MOCTYIKAaX MO OTHOLICHHUIO K JKUBOU MPHUPOJE,
CBOEMY 3JI0POBBIO U 3/TOPOBBIO OKPYKAIOIIHX;
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CaMOCTOSITEJIbHO OCYIIECTBIISITh MTO3HABATEIBHYIO JESITEIbHOCTD, BBISBIISITH
po0JIeMbl, CTaBUTh U (POpMyIUpOBaTh COOCTBEHHBIE 3a7aul B 00pa30BaTEIbHON
JEATEIIbHOCTH U )KU3HECHHBIX CUTyalUsX;

CaMOCTOSITETILHO COCTABJISITh IIaH PEIICHUS MPOOIEMBI C Y4ETOM UMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH 1 TIPEATIOYTCHUIA;

JIaBaTh OLICHKY HOBBIM CHUTYaIUsIM;

pacumMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHI;

JienaTh OCO3HAHHBIN BEIOOD, apryMEHTUPOBATH €r0, OpaTh OTBETCTBEHHOCTH 32
peleHue;

OIICHUBATh IPHOOPETEHHBIN OTIBIT;

CrocOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW SPYAMIINH B
pa3HbIX 00JACTSIX 3HAHWM, IMOCTOSIHHO TMOBBINIATH CBOM OOpa30BaTENbHBIN U
KYJbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JIaBaTh OILIEHKY HOBBIM CHUTYaIlUsIM, BHOCUTHh KOPPEKTUBBI B JIESITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

BJIAJCTh HABBIKAMHM  TIO3HABATENBHON  pedieKCMH  KaK  OCO3HAHMS
COBEpIIIAEMBIX JEUCTBUM M MBICIUTEIBHBIX MPOLECCOB, HX pPE3yIbTaTOB U
OCHOBAHUM, MCIOJIb30BAaTh MPUEMBI pePICKCUM ISl OLIEHKH CHUTYalluu, BhIOOpa
BEPHOT'O PEIICHUS;

YMETh OLICHUBAaTh PUCKU U CBOECBPEMEHHO IPUHUMATH PELICHUS II0 HX
CHKECHUIO;

MPUHUMATh MOTHUBBI M apryMEHThl APYTUX MpPU aHAINU3€ pPE3yIbTaTOB
JIESITETbHOCTH;

3) npuHsATHE CeOs M APYTUX:

MPUHUMATH Ce0sl, TOHUMasi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

MPUHUMAaTh MOTHBBI M apryMEHTbl APYTMX NPU aHaJIU3€ pe3yJbTaToOB
JIESITETbHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLIUOKH;

pa3BUBATh CIIOCOOHOCTH TOHMUMATh MU C MO3UIIMH IPYTOT0 YeI0BEKa.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHble pe3ynbTarbl ocBoeHHs mporpammbl COO mno Ouonoruu Ha
0a30BOM YpOBHE BKJIIOUAIOT crienuduyeckue Ajisi yueoHoro npeamera « buonorusy
Hay4YHbIE 3HAHUSI, YMEHUS U CIOCOOBI IEUCTBUI 1O OCBOCHHIO, MHTEPIIPETALUU U
npeoOpa3oBaHUIO0 3HAHUM, BUABI JEATEIBHOCTH MO MOJYYEHHIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUM B Pa3jMUHBIX y4eOHBIX CUTYallUsX, a TaKkKe B peaslbHbIX
KU3HEHHBIX CUTyallUsiX, CBA3aHHBIX ¢ Ouosnorued. B mporpamme mnpeameTHbie
pe3yabTaThl MPEACTABICHBI [0 ToAaM O0yUeHHUS.

[TpenMeTHbIe pe3yabTaThl OCBOEHUs ydueOHoro mpeamera «buomorus» ¢ 10
Kacce NOJDKHBI OTPaXKaTh:
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c(hOpMHUPOBAHHOCTh 3HAHUNA O MECTE U POJIH OMOJIOTHH B CHUCTEME HAy4IHOTO
3HAHMSI €CTECTBEHHBIX HayK, B (OPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-
HAay4YHOW KapTHHBI MHUpa M HAy4YHOTO MHPOBO33PEHHS, O BKJIAJE POCCUWCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTHH, (PYHKIIMOHAITBHON
TPAaMOTHOCTH Y€EJIOBEKA ISl PEIICHHUS] )KU3HEHHBIX 3a/1a4;

YMEHHUE PaCKpbIBaTh COJIEpKAHUE OMOJOTMYECKUX TEPMHUHOB WU TTOHATHIA:
KU3Hb, KJIETKA, OpraHu3M, MeTaboI1M3M (0OMEH BEIIECTB U IPEBPAILIEHUE YHEPTUN),
roMeoctas (caMmoOperyJysiiusi), YpOBHEBas OpraHu3alds JKUBBIX CHCTEM,
CaMOBOCIPOU3BEICHHE (PENPOIYKIHS), HACIEICTBEHHOCTh, U3MEHYUBOCTbD, POCT H
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTHUYECKHEe Teopuu (KIETOYHas, XPOMOCOMHasl,
MyTallMOHHAs, IEHTpaJibHas JOrMa MOJEKYJApHON Ouosiorun), 3akoHbl (I
Menpens, T. Moprana, H. . BaBunoBa) u ydenus (0 meHTpax MHOrooOpasus H
MPOUCXOKCHUS KyIbTYpHBIX pacTteHuid H. M. BaBunosa), onpenensts rpaHullbl KX
MPUMEHUMOCTH K )KUBBIM CUCTEMaM;

yMEHUE BJIaJIETh METOJIAMU HAYYHOTO MO3HAHUSI B OMOJIOTHH: HAOIIOJACHUE U
OMMCAHUE MKUBBIX CUCTEM, IPOIIECCOB W SIBIICHHI, OpPraHU3alMs U MPOBEICHUE
OMOJIOTMYECKOTO IKCIIEPUMEHTA, BBIBUYKEHHUE TUIIOTE3bI, BBISIBIICHUE 3aBUCUMOCTH
MEXJy HCCIEAYEMBbIMU BEJIWYMHAMH, OOBICHEHUE IOJYUYEHHBIX pPE3YJIbTaTOB,
MCIIOJIB30BaHHBIX HAYYHBIX MOHSITUN, TEOPUM M 3aKOHOB, YMEHHE JI€JIaTh BHIBOJIbBI
Ha OCHOBAHHH MOJIYYEHHBIX pPE3YyJIbTATOB;

YMEHHE BBIJENIATh CYIIECTBEHHBIE NMPU3HAKU BHPYCOB, KJIETOK MPOKAPHUOT U
DYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOUHBIX OpPraHu3MOB, OCOOEHHOCTHU
MPOLIECCOB: OOMEHAa BEILECTB M NMPEBPALIECHUSI SHEPTUMU B KJIETKE, (DOTOCHHTE3A,
MJIACTUYECKOTO W DHEPreTHUecKoro oOMEHa, XEMOCHHTE3a, MHTO3a, Meko3a,
OIUIOJOTBOPEHUS, PAa3MHOXKEHHUS, WHIAUBHUIYAJIbHOIO PpPa3BUTUS  OpraHu3Ma
(oHTOTEHER);

YMEHHUE TPUMEHSThH TMOJIYyYCHHBIC 3HAHUS JJIsi OOBSICHEHHS OMOJIOTHYECKHUX
IIPOILIECCOB M SIBJICHHUM, IJISI NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOMU
KU3HU C 1eNplo obOecriedyeHus: 0e30MacHOCTHU CBOETO 3J0POBbsI U 3JI0POBbS
OKPYXAIOIIUX JIOJIEH, COOMI0IEHNS HOPM IPAMOTHOTO MOBEJICHUS B OKPY KAIOIIEH
NPUPOJHON cpejie, NMOHUMAaHUE HEOOXOJAMMOCTH HCIOJIB30BAHUS JOCTUKEHUM
COBPEMEHHOMU OHMoIOrnu u OMOTEXHOJIOTHUI VIS palMOHATILHOTO
MIPUPOIOTIOIB30BAHUS;

YMEHHE pellaTh »BJEMEHTapHble T'E€HETUYECKUE 3aJaud Ha MOHO- U
TUTHOPUHOE CKpEIIMBaHUEe, CIICTUICHHOE HACJeIOBaHNWe, COCTaBIATh CXEMbI
MOHOTHOPUJIHOTO CKpEIMBAHUS JJIA MPEACKa3aHus HaCJIeIOBaHUs MPU3HAKOB Y
OpraHu3MOB;

YMEHUE BBIMOJHATH JTA0OPATOPHBIE W TPAKTUYECKUE PadOThI, COOIIOATH
npaBuia mpu paboTe ¢ ydeOHBIM U J1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHHUE KPUTHUYECKU OIIEHWBaTh M HHTEPIPETUPOBATH HHQPOPMAIUIO
OMOJIOTUYECKOTO  COJEPKAHMSI, BKIIOYAIONIYIO IICEBJIOHAYYHbIE 3HAHUS W3
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pPa3TUYHBIX UCTOYHUKOB (CPEACTBA MACCOBOW MH(OPMAIINU, HAYYHO-TIOMYJISIPHBIC
MaTepHuabl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHUN B OMOJIOTHH,
MeJUIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOIICHHUS,
00001mass 6MoIOTHYECKYI0 HH(POPMAIMIO M3 HECKOIBKUX HCTOYHUKOB, TPAMOTHO
UCIT0JIb30BaTh MOHATUIHBIN anmapaT OMOJOTUH.

[IpeameTHble pe3ylbTaThl OCBOCHMS yueOHOro mnpeamera «buonorus» ¢ 11
Kjlacce NOJIKHBI OTPaKATh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJI OMOJOTHH B CUCTEME HAYyYHOTO
3HAHHWS €CTECTBEHHBIX HAyK, B (OPMHUPOBAHWH COBPEMEHHOW €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpAa MU HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOeXKHBIX YYEHBIX-OMOJOTOB B pa3BUTHE OHOJOTHH, (PYHKIIMOHAIBHOU
IPaMOTHOCTH YeJIOBEKa JUIsl pEIICHUs KU3HEHHBIX 3a/a4;

YMEHUE PACKPHIBATh COACPKaHNE OMOIOTUUECKIX TEPMUHOB W ITOHSATHIA: BU/I,
NONYJISIIUsA, TEHO(OH, HSBOJIONUS, ABMXKYIIHE CUIIbI ((aKTOPHI) HSBOJIIOIUH,
MPUCTIOCOOJICHHOCTh OPraHu3MOB, BU000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,
HKOCUCTEMA, MPOAYUEHTHI, KOHCYMEHTBI, PEAYyUEHThI, IeNu MUTaHUS,
AKOJIOTHYECKas MUpaMuaa, OuoreoreHos, ouocdepa;

YMEHHE H3JaraTh OHOJOTHYECKHEe TEOpHH (SBOMIONHOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKash TEOPHs SBONIOIMH), 3aKOHBI W 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonctBa K. M. bopa, uepenoBaHus riaBHBIX HaIpaBiICHUN U
nyteit spomoruu A. H. CeeprioBa, yuenus o o6uochepe B. M. Bepnaackoro),
OTIPECISITh TPAHUIIBI UX TTPUMEHUMOCTH K )KHBBIM CHCTEMaM;

YMEHUE BIIAJIETh METOJIAMUA HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOJIIOIEHHE U
ONMCAHKME YKUBBIX CHUCTEM, NPOIIECCOB M SBJICHHM, OpraHU3alis U TMPOBEICHHE
OMOJOTUYECKOTO IKCIIEPUMEHTA, BHIJIBUYKEHNE TUIIOTE3bI, BHISBICHHE 3aBUCUMOCTH
MEXIy HWCCIEAYEeMbIMU BEIWYMHAMHU, OOBSCHEHHE IMOJYYCHHBIX pE3yJbTaTOB,
WCITOJIb30BAaHHBIX HAYYHBIX MOHSATHN, TCOPUH M 3aKOHOB, YMCHHE JI€JaTh BBIBOIBI
Ha OCHOBAHHH TMOJIYYCHHBIX PE3yJbTaTOB;

YMEHHUE BBIICIATH CYIIECTBEHHBIE MPU3HAKKU CTPOCHUS OMOJOTHYECKHX
OOBEKTOB: BUJOB, TMOMYJSALHUA, TPOAYIEHTOB, KOHCYMEHTOB, PEIYIICHTOB,
OMOTEOIIEHO30B W  JKOCHUCTEM, OCOOCHHOCTH IMIPOILIECCOB: HACJIEICTBEHHOM
W3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPHUCIOCOOJEHHOCTH
OpPraHMW3MOB, JIEHCTBUS OSKOJOTHYECKHX (PAKTOPOB HaA OpraHM3MBbI, IEpeHoca
BCIIECTB W TIOTOKA DHEPTMH B DKOCHUCTEMax, AHTPOMOTEHHBIX HW3MEHEHUN B
HKOCUCTEMAax CBOEH MECTHOCTH, KPYroBOpOTa BEMIECTB M OMOTCOXMMHUYECKHUX
LIMKIIOB B Ouocdepe;

YMEHHUE MPUMEHSATH TOJyYCHHBIE 3HAHUSA ISl OOBSICHEHHUS] OMOJIOTHUSCKHUX
IPOLIECCOB U SIBJICHUU, JJIsl NMPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C 1eNplo obOecriedyeHus O0e30MacHOCTH CBOETO 3J0POBbsI U 3/I0POBbS
OKPY’KaOIIUX JIFO/ICH, COOIIOIEHUSI HOPM TPaMOTHOTO MOBEJCHHS B OKPYKAIOIICH
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IPUPOJIHON cpene, MOHMMAHUE HEOOXOIWMOCTH HCIOJb30BaHUS JOCTH)KCHUN
COBPEMEHHOW OMOJIOTHH JIJIsl palliOHAIILHOTO MPUPOOIOJIb30BAHNUS;

YMEHHE PEelaTh 3JEMEHTAapHbIE OMOJIOTMYECKUE 3a/1au, COCTABIATh CXEMBI
MEepEeHOCca BEILIECTB U YHEPTUH B IKOCUCTEMaX (LIETH MUTaHUsA);

YMEHUE BBINOJHATh JIA0OPATOPHBIE M IMpPaKTUYECKHE pPadOThl, COOIHOIATH
npaBuiia npu padoTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYA0BaHUEM;

YMEHHE KPUTHYECKH OLEHUBaTh U HUHTEPIPETHPOBAThH HHPOPMALUIO
OMOJIOTMUECKOTO  COJEP)KAaHUS, BKIIOYAIONIYI0 IICEBJOHAYYHbIE 3HAaHUS W3
pa3IMYHBIX UCTOYHHUKOB (CpPEAICTBA MAacCOBOW MH(GOpPMAIMU, HAYIHO-TIOMYJISIPHbIC
MaTepuaibl),  paccMaTpuBaTh  TJ0OaldbHBIE  SKOJOTHUYECKHE  MPOOJIEMBbI
COBPEMEHHOCTHU, (POPMUPOBATH MO OTHOUIEHUIO K HUIM COOCTBEHHYIO MTO3ULUIO;

YMEHHME CO3/1aBaTh COOCTBEHHbIE INHCbMEHHBIE M YCTHBIE COOOIIECHMUS,
000011asi OMOJIOTHYECKYI0 UH(OPMAILIMIO U3 HECKOJIbKUX HCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJunyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne ni/m P Konrpoabnbsie IIpakrnyeckue (1ubp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoTsbI
pecypchl
bu6mmoreka [IOK
! buonoris kax Hayka 2 05 https://m.edsoo.ru/7f41c292
2 JKvBBIE cHCTEMBI M X OpraHU3aIus 1 bubmorexa LHOK
P . https://m.edso0.ru/7f41c292
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 bubmorexa LHOK
P https://m.edsoo0.ru/7f41c292
bu6mmoreka [IOK
4 IKu3HEACATENEHOCTS KISTKH 6 https://m.edsoo.ru/7f41¢c292
PazmHoOXeHME M MHIUBUAYAIBHOE PA3BUTHE bubnuorexa [JOK
5 5 1
OpraHu3MoOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh M1 HN3BMEHYMBOCTD 3 15 bubmuorexa [JOK
OpTaHM3MOB ' https://m.edsoo.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnmnoreka [JOK
OMOTEXHOJIOTHH https://m.edso0o.ru/7f41¢292
bu6mmoreka [IOK
8 P 1
SSEPBHOE BpeMi https://m.edsoo.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4
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https://m.edsoo.ru/7f41c292

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne i/l P Konrpoabnsie IIpakruueckue (wipp )
NMPorpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
bubnmoreka [IOK
! IBOmOLHORKAs GroNOrHS o L https://m.edsoo.ru/7f41cc74
2 Bo3HuKHOBEHHE U PAa3BUTHE KU3HU Ha 9 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 OpraHu3MEL H OKpYHAIOLLas cpea > 1 https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
4 Coo01miecTBa v 9KOJIOTHYECKUE CHCTEMBI 2 https://m.edsoo.ru/7fA1ccT4
bubnuoreka [{OK
P 1
> C3CPBIOS BpEMA https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10
- 33 0 2.5

I[TPOT'PAMME
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https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

INOYPOUYHOE IIVTAHUPOBAHUE 10 KJIACC

KoauuecTBO 4acoB

DJIeKTpOHHbIe U (POBbIE

Ne Hara Hara
Tema ypoka Kourpoabsnbie IIpakTuueckue oOpa3oBaTe/ibHbIE
n/n Bcero u3ydyeHusi  (akruyec-
padoThI padoThI pecypcbl
Kast
buomnorus B cucreme bubnrorexa LIOK
1 a 1 04.09.23 https://m.edso0.ru/863e6122
- https://m.edsoo.ru/863e632a
Meroapl MO3HAHKS
YKUBOU MPUPO/IBI.
[IpakTrueckas pabota
2 Neo 1 «Mcnonbs3oBanue 1 05 11.09 bubnuoreka [{OK
pa3IMYHBIX METOIOB https://m.edso0.ru/863e6122
IIpYU U3y4YEHUU
OMOJIOTMYECKUX
00BEKTOBY
b
3 c H(:) JIeoqueCI;Heecc 1 18.09 Bubmmorexa LOK
NCTCEMBI, IT bl U .
> 1PNt https://m.edso0.ru/863e6564
WX U3yYCHHE
X .
4 KJ'fI I\Td:;egm; ;OCTaB 1 25.09 bubmorexa LIOK
eI, oA ' https://m.edso0.ru/863e674e
MUHEpaIbHBIE CONU
5 benku. CocraB u 1 02.10 bubmmoteka IIOK
CTpOCHHUE OENKOB ' https://m.edso0.ru/863e6b72
depMeHTBI —
OMOJIOTHYECKUE bubnuotexa [JOK
6 1 0.5 16.10
KaTaJIN3aToOPBI. https://m.edso0.ru/863e6b72
JlaGoparopHas

30



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

pabora Ne 1
«3yuenue
KaTaJINTUYECKOU
aKTUBHOCTH
(dhepmeHTOB (Ha
MIpUMEpE aMHJIa3bl
WJTU KaTajasbl)»

bub6nmmoreka [IOK
! YreBoRs. JIHAL 23.10 https://m.eds00.ru/863e6870
8 HyxnenHnoBeie 30.10 Bbu6moteka [JOK
KHUCI0ThL. ATD https://m.eds00.ru/863e6d5c
Hctopus u MeToabl
9 H3y11:HH$[ KHGTKIf. 06.11 bubmorexa LIOK
https://m.eds00.ru/863e6e88
Knerounas Teopus
Knerka kak
10 LEJIOCTHAS KUBas 13.11
cucremMa
Crpoenue
AyKapUOTHYECKON
KJICTKH.
JlaGopatopHas
pabota Ne 2 bubmmnoreka HOK
11 «M3yueHne ctpoeHus 0.5 27.11 https://m.eds00.ru/863e6ff0

KJIETOK PacTEHUM,
KUBOTHBIX, TPUOOB U
OaxTepuii o
MHUKPOCKOIIOM Ha
TOTOBBIX

31
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https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c

MUKpoOIpenaparax u
UX ONHUCAHHUE»

12 OOMeH BelecTB Win 04.12 bubnuorexa [IOK
MeTaboJIn3M https://m.eds00.ru/863e766¢
13 DOoTOCHHTE3. 11.12 bub6nmoreka [IOK
XeMocuHTE3 https://m.eds00.ru/863e7c98
14 OHepreTu4ecKuil 18.12 Bu6mmoteka [JOK
oOMeH https://m.edsoo.ru/863e7aae
Ku3HCHHBIN UK
KJIETKH. [lenenne
KJIeTKH. MuUTO3.
JlaGopaTopnas
pabora Ne 3 bubnnorexa [JOK
15 «Habmonenue 05 25.12 https://m.edso00.ru/863e7dc4
MHTO3a B KJIETKaX
KOHYHKa KOpeIIKa
JTyKa Ha TOTOBBIX
MUKpOTIperiapaTax
buocunTes Oenka.
16 Peakuusa marpuyHoro 15.01 bubmorexa HOK
https://m.eds00.ru/863e796e
CUHTE3a
17 Tpancnsauus — 99 01 bubmuoreka [IOK
OnocuHTE3 OerKa https://m.eds00.ru/863e796e
18 Hexknerounsie hopmbl 99.01 bu6muoreka [JOK
KHU3HU — BUPYCHI https://m.eds00.ru/863e7540
®opMmsbl bubnuoreka [IOK
19 Pa3sMHOXKEHUs 05.02 https://m.edso00.ru/863e81b6
OpPraHu3MOB https://m.edso0.ru/863e831e
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bubnunorexa LIOK

20 Meitos 12.02 https://m.edsoo.ru/863e7f4a
OO6pazoBanue u
pa3BHUTHE TIOJIOBBIX
KJICTOK.
O110/10TBOpPEHHE.
JlaGopaTopHas bubmuorexa [IOK
21 pabora Ne 4 05 26.02 https://m.eds00.ru/863e81b6
«M3ydenue ctpocHHs
ITOJIOBBIX KJIETOK Ha
TOTOBBIX
MUKpOTIperiapaTax
29 WNunuBuayansHoe 04.03 bu6nmorexa LIOK
pasBUTHE OPraHU3MOB https://m.edso00.ru/863e8436
I'eneTnka — Hayka o
23 HacneHCTBeHHOZTKI/I u 11.03 bubmorexa LIOK
https://m.edso00.ru/863e86f2
M3MEHYHBOCTH
3aKOHOMEPHOCTH
HacJaeA0BaHUS
24 HpI/I3HI2[1KOB. 18.03 bubmmorexa LIOK
https://m.eds00.ru/863e8878
Monorubpuanoe
CKpeIllMBaHNe
Jurubpuaxoe
CKpeluBaHue. 3aKOH
25 Hega::dchoro 25.03 bubnmorexa LOK
https://m.edso0.ru/863e89a4
HacJaeAOBaHUS
MPU3HAKOB
CueruieHHOE bubnuotexa [JOK
26 HacJIe0BaHKE 05 01.04 https://m.eds00.ru/863e8c60

33



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

MIPU3HAKOB.
JlaGopaTopHas
pabora Ne 5
«3yuenue
pE3yNbTaTOB
MOHOTUOPHUAHOTO U
TUTUOPUTHOTO
CKpEIIUBAHUS Y
npo30¢uiIBl Ha
TOTOBBIX
MHUKpOTpernaparax»

27

I'eneTnka mosna.
Hacnenosanmue
MIPU3HAKOB,
CIICIUIEHHBIX C ITOJIOM

15.04

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

28

29

N3mMeHYnBOCTSD.
Henacnencreennas
W3MEHYUBOCTb.
Jlaboparopnast
pabota Ne 6.
N3yuenue
MOJU(PUKAITTOHHON
U3MEHUYUBOCTH,
IIOCTPOCHHE
BapHAIIOHHOTO psAJa
Y BapUALlMOHHOMN
KpHBOW»
Hacnencreennas
M3MEHYUBOCTb.

0.5

0.5

22.04

29.04

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

bubmuoreka [{OK
https://m.edsoo.ru/863e8efe
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30

JlaGopaTopHnas
pabora Ne 7. «Ananus
MyTalui y
pOo30(QUITBI HA
TOTOBBIX
MUKpOTIperaparax

I'eneruka degoBeka

06.05

bub6nmoreka [IOK
https://m.eds00.ru/863e8d78

31

PesepBHBIii ypOK.
O06o0061IeHE TT0 TEME
«HacnencTBeHHOCTH
1 U3MEHYHNBOCTD
OpraHU3MOBY

13.05

32

33

34

Cenexuus Kak HayKa
U IIpolLecc

Metonsl u
JNOCTHKECHUS
CEJICKIINN PACTEeHUMN U
KUBOTHBIX

BuorexHonorus kax
oTpacib
MIPOU3BOJICTBA

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34

35

20.05

27.05

27.05

bubnunoreka LIOK
https://m.eds00.ru/863e9214

bubnmorexa LIOK
https://m.eds00.ru/863e9214

bubnmorexa LIOK
https://m.eds00.ru/863e9336
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* buosorus, 10 xknacce/ Ilaceunuk B.B., Kamenckuii A.A., Pyonos A.M. u
npyrue /Ilon pex. Ilaceunuka B.B., AkuronepHoe o61iecTBo «M3marenbcTBo
«IIpocBenienue»

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

buonorus. 10-11 knaccsl. Obmas 6uonorus. Metoaudeckoe mocooue.
Beptukans. PI'OC

Astopsl kauru: [laceunuk Bnagumup Bacunbesuy, [lIBeros ['ne6

[ 'ennangnreBUY

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
HMHTEPHET

interneturok.ru

Pemry EI'D

bu6anoreka LJOP
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