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MNOACHUTEJBHASA 3AIINCKA

[Ipun pa3paboTke mnporpamMmbl MO OHOJIOTHMH TEOPETHUECKYI0 OCHOBY JUIS
omnpeneseHus MoaXoJ0B K (OPMHPOBAHUIO COAEpKaHUS Y4eOHOTro TNpeaMeTra
«buonorusiy  coctaBuiM: KoHuenTtyaimeHble mnojoxenus DPIroOC COO o
B3aMMOOOYCIIOBJICHHOCTH IIEJIel, COAEp)KaHUsA, pEe3yJNbTaToB OOydYeHUs U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBIITYCKHUKOB, MOJOXEHUS 00 00LIUX LENSIX U
MPUHLHNNAX, XAPAKTEPU3YIOIIMX COBPEMEHHOE COCTOSSHUE CHCTEMBI CPEIHETO
ob1rero oopazoBanus B Poccuiickoit denepannu, a Takxe MOJ0KEHUS 0 crieruduke
Ouonoruu, €€ 3HAYCHUH B TO3HAHUHM IKUBOW MPUPOABI MU OOECIEUYECHUU
CYILIECTBOBAHMs YeJIOBeuecKoro oodmiectBa. COraacHO Ha3BaHHBIM MOJIOKEHUSAM,
ornpe/ereHbl OCHOBHBIE (DYHKIIMHU MPOrpaMMbl IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma no Ouosioruu 1a€t NpencTaBieHue o Lex, 00 o01Iel cTpareruu
00Oy4eHus, BOCOUTAHUSI M Pa3BUTHs 00y4JarOIIUXCsl CPECTBAMH yUeOHOTO IpeAMETa
«buonorusy, onpenenser o0s3aTeIbHOE PEAMETHOE COAEPKAHUE, €TO CTPYKTYPY,
pacopenesneHue Mo pasjiejaM U TeMaM, PEKOMEHAYEMYIO IOCIEJ0BATEIbHOCTD
U3Yy4YEeHUsl Y4eOHOro MaTepualia ¢ yuéToM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX
CBs3€H, JIOTUKM O0O0pa30BaTENbHOIO TMpoOliecca, BO3PACTHBIX OCOOEHHOCTEU
oOyyJaronuxcs.

B nporpamme mo 6uonoruu TakKe yUuThIBAIOTCS TPEOOBAHMUS K ITIAHUPYEMbBIM
JUYHOCTHBIM, METaNpEAMETHBIM W MPEIMETHBIM pe3yJbTaTaM oOOydeHUs B
dbopmHpoBaHUU OCHOBHBIX BUJIOB y4eOHO-TI03HaBaTEIbHOM
NEeATEIbHOCTH/YUeOHBIX JEeUCTBUNM OOy4YaromMXCSd IO OCBOCHMIO COAEpKaHUA
OMOIOTHYECKOro 00pa3oBaHUsl.

B nporpamme mo Ouonornu peanu3oBaH NPUHLMUIT MPEEMCTBEHHOCTH B
U3y4yeHuu OUOoJI0ruy, OJarofaps 4eMy B Hel IPOCMATPUBAETCS HANPABIEHHOCTh Ha
pa3BUTHE 3HAHUW, CBA3aHHBIX C (OPMUPOBAHUEM €CTECTBEHHO-HAYYHOTO
MUPOBO33pPEHHUS, LEHHOCTHBIX  OpPUEHTAUUMHd  JUYHOCTH,  SKOJOTHYECKOIO
MBILUICHUS, TPEJICTABICHUNA O 3J0POBOM 00pa3e KU3HU U OEPeKHBIM OTHOIICHUEM
K OKpyXawuied npupogHou cpeae. Ilostomy Hapsagy ¢ u3ydeHUEM
00111e0M0JIOTMUECKUX TEOPUIA, @ TAKKE 3HAHUN O CTPOCHHUHM KUBBIX CUCTEM PA3HOIO
paHra v CyuiHOCTH OCHOBHBIX MPOTEKAIOLIUX B HUX MPOLECCOB B MPOrpaMMe IO
OMOJNOTHM  YJEJIeHO BHUMAHUE MCIHOJb30BAHUIO TONYYCHHBIX 3HAHUM B
MOBCEIHEBHON JKW3HU [IJI PEIICHUS] TPUKIAIHBIX 3aJa4, B TOM YHCIIE:
NpO(HUIIAKTUKYA HACIIEICTBEHHBIX 3a00JIEBaHUI YeloBeKa, MEAUKO-T€HETUYECKOrO
KOHCYJIbTUPOBaHUS, 000OCHOBAHHUS AKOJIOTHYECKU IE]€CO00pa3HOro MOBENCHUS B
OKpY>Karollled TPUPOIHON CPENie, aHATIM3A BIUSAHUS XO3SIMCTBEHHOUN AEATEIbHOCTH
YEJIOBEKa Ha COCTOSIHUE MPUPOJAHBIX U HCKYCCTBEHHBIX 3KOCHCTEM. Y CHIICHHE
BHUMAHMS K TPHUKIATHON HampaBlIeHHOCTH ydeOHoro mnpemmera «buomorusy
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IPOAMKTOBAHO HEOOXOAUMOCTHIO 0OECTIeUeHHs yCIOBUM I PELICHHUs] OJHOM U3
aKTyallbHBIX 3aJa4  IOKOJBHOIO OHOJOTHYECKOro 00pa3oBaHMs, KOTOpas
npeamnosiaraeT (GopMUpOBaHHE y OOYYAIOUIMXCA CIIOCOOHOCTH alalTUPOBATHCA K
U3MEHEHHUAM JMHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOTO MHPA.

buonoruss Ha ypoBHe cpenHero oomero oOpa3oBaHUS 3aHMMAET BaKHOE
mecto. OHa oOecreynBaeT (OpMUPOBAHHE y OOYYAIOLIUXCS TMPEACTABICHUI O
HAy4YHOW KapTHUHE MHUpa, paciIupsieT U 00O0OIIaeT 3HaHUS O KUBOW mpupoje, eé
OTJMYUTENBbHBIX TPU3HAKAX — YPOBHEBOW OpPraHM3alMU U SBOJIOLUH, CO3MAET
yCIOBHS  JUI:  TIO3HAHUS  3aKOHOB  JKMBOW  HpUpoAbl, (HOpMUpOBaHUS
($YHKIMOHATBHONW T'PaMOTHOCTH, HAaBBIKOB 3JI0pPOBOrO M Oe3omacHoro obpasa
KHU3HHU, SKOJOTHUECKOr0 MBIIUICHHUS, IICHHOCTHOTO OTHOILIEHUS K KUBOU MPHUPOJE
U YEJIOBEKY.

Bonbiioe 3HaueHne OMOJIOTUS UMEET TaKKe IS PEIIeHUs] BOCITUTATEIbHbBIX U
pa3BUBAIOUIMX  3ajad  CcpeaHero  obOmero  oOpa3oBaHUs,  COLUAIN3ALUH
oOyuaromuxcs. M3ydenune 6uonorun odecreynBaeT ycaoBHs i (OPMUPOBAHUS
UHTEIJICKTYyaJIbHBIX, KOMMYHUKAIIMOHHBIX ¥  HH(OPMALIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIBTYphI, CHOCOOCTBYET MHTErpallid OMOJOTMYECKUX 3HAHUM C
NpEACTaBICHUAMHU U3 JPYTUX yUeOHbIX PEAMETOB, B YACTHOCTH, (PU3UKHU, XUMUU U
reorpaduu. Ha3BaHHbIE TOJOXKEHHS O NpeJHA3HAUYECHUH Y4YeOHOro mpeaMeTa
«buonorus» cocTaBUIM OCHOBY [UIsl ONpPENEICHHUS IMOAXOA0B K OTOOpy u
CTPYKTYpUPOBAHHUIO €r0 COACpXKaHHUs, MPEACTABIEHHOTO B TMporpamme IO
OHOJIOTHUH.

OT10op conepxanus ydeOHoro mpenmera «buonorus» Ha 0a30BOM ypoBHE
OCYILECTBJIEH C TO3ULUH KyJIbTYpOCOOOpPA3HOTO MOAX0Ja, B COOTBETCTBHH C
KOTOPBIM OOYyYaloIIUeCcs: TOJKHBl OCBOUTH 3HAHMS W YMEHHS, 3HAYUMBIC IS
dbopmupoBaHus OOIIEH KyJIbTYypbl, OMNPENCISIONMNE aJeKBATHOE IMOBEIACHUE
4eJIOBeKa B OKpY’KaloUIe NMPUPOAHON cpene, BOCTpeOOBaHHBIE B MOBCEIHEBHOM
KHU3HU M TIPaKTHUYECKoW nestenbHocTH. Oco0oe MecTo B ITOW CHUCTeME 3HaHUii
3aHUMAIOT 3JIEMEHTBI COACPKAHM, KOTOPBIE CIy>KaT OCHOBOM Juist )OPMUPOBAHUS
IPEACTABICHU O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHUpa H
[HEHHOCTHBIX  OPUEHTAIUSAX  JIMYHOCTH, CIOCOOCTBYIOUIMX  TyMaHH3alUU
OMOJOTNYECKOro 00pa3oBaHMUs.

CTpyKTypHpOBaHHE COJIep>KaHHs Y4eOHOro MaTepuana B IpOrpamMme 0
OMOJIOTHH OCYIIECTBICHO C YYE€TOM NPUOPUTETHOTO 3HAYCHHMS 3HAHUM 00
OTIIUYUTETLHBIX OCOOEHHOCTAX KUBOHM MPUPOABI, O €€ YPOBHEBOM OpraHU3aluu U
3BOJIOIMH. B COOTBETCTBUM C 3TUM B CTPYKType yueOHoro npenmeta «bruomorusy»
BBIJICJIEHBI CIEYIOLINE coaepKaTeabHble TUHUM: «bronorus kak Hayka. MeToibl
Hay4YHOro mno3HaHus», «Kietka kak Ouonoruyeckass cucreMay, «OpraHusm Kak



Oouonoruueckas cucreMa», «CucreMa M MHOTooOpas3ne OpPraHUYEeCKOTO MHUPAY,
«IBOJIOLIUSA KUBOU MPUPOABI, « IKOCUCTEMBI U MPUCYIIUE UM 3aKOHOMEPHOCTY.

[lenp m3ydenusi ydeOHoro mpenmera «buosorus» Ha 0a30BOM YPOBHE —
OBJaicHUEe  OOyYaroUIMMHUCSA  3HAHUAMH O  CTPYKTYPHO-(PYHKIHMOHAIBHOU
OpraHu3alMi >KUBBIX CHCTEM pPa3HOTO paHra U MNpUOOpEeTEeHHuE YMEHUM
UCIIONIb30BAaTh ATH 3HAHUS JJII TPAMOTHBIX JIEUCTBUH B OTHOUICHHMH OOBEKTOB
KUBOU MPUPOABI M PEHICHHS] Pa3IUYHbIX KU3HEHHBIX MPOOIEM.

JocTxkenue 1enu uzydeHus yudeOHoro mpenmera «buosorus» Ha 0a30BoM
YpOBHE 00€CIeUMBAETCS PEIICHUEM CIIEAYIOMIMNX 3a/1ay:

OCBOCHHME OOYYAIOMIMMHCS CUCTEMBbI 3HAHUH O OMOJOTUYECKUX TEOPHUSX,
YUEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUIaX, CIyXKallUuX OCHOBOU
s (popMHpOBaHUS TMPEACTABICHUI O €CTECTBEHHO-HAyYHOM KapTUHE MHUPA, O
METO/IaX HAYYHOI'O MO3HAHMS, CTPOEHUH, MHOTOOOpa3uu U OCOOCHHOCTSX >KMBBIX
CHUCTEM PA3HOTO YPOBHSI OpraHU3AIMH, BBIAAIOUIUXCS OTKPBITUSX U COBPEMEHHBIX
HCCIICIOBAHUSIX B OMOJIOTHH;

dopMupoBaHUe y OOYyYarOIIMXCS TO3HABATENbHBIX, HHTEJUICKTYaJbHBIX U
TBOPUYECKUX CMOCOOHOCTEW B MpoOLIECCE€ aHalIW3a JAHHBIX O MyTSIX pa3BUTUS B
OMOJIOTMM HAyYHBIX B3IJISII0OB, UJEH M TOAXOJIOB K HM3YyYEHUIO >KMBBIX CHUCTEM
Pa3HOIro YPOBHS OpraHU3allUu;

CTaHOBJIEHHE Yy oOydaromuxcs oOmeld KyJIbTypbl, (QYHKIHOHAIBHOM
IPaMOTHOCTH, Pa3BUTHUE YMEHUHN OOBSICHATH U OLEHUBATH SIBICHUS OKPY KAIOIIETO
MUpa KUBOW MPUPO/Ibl HA OCHOBAHUM 3HAHUM U OTIBITA, MOJYUYECHHBIX TPU U3YUYEHUU
OMOJIOTHH,

dbopmupoBaHue y OOy4YalOMIMXCA YMEHMM WUIIOCTPUPOBATH 3HAUYCHHE
OMOJIOTMUYECKUX 3HAHUM B MPAKTHUYECKON NEATEIHbHOCTH YEJIOBEKa, Pa3BUTUHU
COBPEMEHHBIX MEJAUIIMHCKUX TEXHOJIIOTUN U arpoOMOTEXHOIOTHH;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOKHOCTH TO3HAHUS YEJIIOBEKOM KHBOM
IPUPOABI, HEOOXOAUMOCTU OEPEKHOTO OTHOIICHHS K HEl, COOJIIOIEHUS STUYECKHUX
HOPM TIpU MIPOBEICHUHN OMOJIOTMYECKUX HCCIEA0BaHUN;

OCO3HAaHHE IEHHOCTH OWMOJOTMYECKHX 3HAHUW Jis TOBBIIICHHUS YPOBHS
HKOJIOTUYECKOM KYJIBTYPHI, 1711 (POPMUPOBAHHS HAYYHOT'O MUPOBO33PEHUS;

MIPUMEHEHHUE MPUOOPETEHHBIX 3HAHUN U YMEHHUM B MOBCEHEBHOM KU3HU ISl
OLICHKH TMOCJIEJACTBUI CBOEH JEsATEIHHOCTH 10 OTHOILICHUIO K OKpY>Karoulei cpene,
COOCTBEHHOMY 3/I0pPOBBIO, OOOCHOBaHHME U COOJIIOJEHHE Mep MPO(QUIAKTUKU
3a00JIeBaHUH.

B cucreme cpennero oobmiero obpazoBanus «buonorus», mzyyaemas Ha
0a30BOM YpOBHE, SIBIISIETCSI O0s3aTENbHBIM YUE€OHBIM MPEIMETOM, BXOJISAIIUM B
cocTaB npeaMeTHoM o0nacTh « EcrecTBeHHO-HAayUHbIE TIPEIMETHI.



COIAEPKXAHUE OBYYEHUA
10 KITACC

Tema 1. BuoJsiorns Kak Hayka.

buonorus kak Hayka. CBsizb OMOJIOTMH C OOUIECTBEHHBIMU, TEXHUYECKUMHU U
JPYTUMHU €CTECTBEHHBIMH HayKaMu, (puiiocopuei, STUKON, SCTETUKON U MPABOM.
Ponb Ononoruu B popMUpPOBAHUU COBPEMEHHOW HAy4YHOM KapTUHBI Mupa. Cucrema
OMOJIOTUYECKUX HAYK.

MeToabl MO3HAHUS KUBOM MPUPOABI (HAOIIOAeHHE, SKCTIEPUMEHT, OMMCAHUE,
U3MepeHue, KilacCUpUKalMs, MOJAEIMPOBaHUE, CTaTUCTHYECcKas o0padoTka
JTAHHBIX ).

JdeMoHcTpanun:

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

Tabmuibl 1 cxembl: «MeTOo bl TO3HAHUS JKUBOU MPUPOIBD.

JlaGopaTopHble U MpaKkTHYECKHE PadOThI:

[Ipaktuueckass padora Ne 1. «Vcnosb3oBaHUE pa3IMYHBIX METOAOB IpHU
U3Y4YEHUU OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbl U UX OPraHU3aLMsA.

JKuBbie cuctembl (OMOCUCTEMBI) Kak MpeaAMET u3ydeHus: ononorun. Otaudue
YKUBBIX CUCTEM OT HEOPTraHUYECKOU MPUPOIBI.

CpoiicTBa OMOCHUCTEM U MX pa3HOO0Opa3ue. YPOBHU OpraHU3alMU OMOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIM, TKAHEBBbIM, OPraHU3MEHHBIM, MOMYJIALMOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTEOIEHOTUYECKHIA), OMOC(EepHBI.

JdemoHncTpanuu:

Tabnuubl u cxeMbl: «OCHOBHBIE TPU3HAKK KU3HWY», « YPOBHU OpraHu3aluu
YKUBOW NMPUPOABD).

Oo6opynoBanwne: moaens moJiekyisl JJHK.

Tema 3. XumMHu4ecKHil COCTAB H CTPOCHHE KJIETKH.

XHUMUYECKUM COCTAaB KIETKH. XUMHUYECKUE DBJIEMEHTBI: MAaKpO3JIEMEHTHI,
MHUKpPO3JIEMEHThL. Boia 1 MUHEpanbHbIE BELIECTBA.

@OyHKIMU BOABI M MHUHEPAIBHBIX BelIeCTB B KieTke. I[loanep:kaHue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u ctpoeHre OenKOB. AMHUHOKHCIOTBI — MOHOMEpPHI OEJIKOB.
HeszaMeHnmble 1 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYphl ~O€JIKOBOM MOJIEKYJbl (NlepBUYHAs, BTOpUYHASA, TpPETHYHAs U
YeTBepTUYHAsT CTPYKTypa). XHUMHUYECKHMEe CcBoHcTBa OenkoB. buonormueckue
byHKIIUN OETIKOB.



depmenThI — OHoIOrHYecKkre Karaau3aTopsl. CTpoeHue GpepMeHTa: aKTUBHBIN
HeHTp, cyoOcTpatHas cnenu@uuHocTb. Kodepmentsl. Butamunbl. Otianuuns
(epMEHTOB OT HEOPTAHUYECKUX KaTaIU3aTOPOB.

VYrneBoabl: MOHOCaxapusl (TI1H0K03a, pr003a 1 1e30KCUpr003a), ArucaxapHibl
(caxapoza, JlakTo3a) W ToJMcaxapuabl (Kpaxmaj, IJIMKOT€H, LEJUI0I03a).
buonoruueckue QyHKIIUU yTI€BOOB.

Jlununel:  Tpurauuepuasl, Qochomunuasl, crepounsl. [ uapodUILHO-
rusipoobHble  cBoicTBa. buonornueckne @yHkumu smnuaos. CpaBHEHHE
YIJIE€BOJIOB, OEIKOB U JTUIUI0B KaK HICTOYHUKOB SHEPIUU.

Hykneunosesie xkwucnotrel: JHK wu PHK. Hykineotuasl — MoHOMEpHI
HykienHoBbIX kucnoT. Ctpoenne u Gpynkuuu JJHK. Ctpoenne u ¢pynkiuu PHK.
Buast PHK. AT®: ctpoenue u GhyHKIIUN.

[{urosnorus — Hayka o kinerke. Knerounas Teopus — npuMep B3auMOJECUCTBUS
uaen u (akToB B HAYYHOM MMO3HAHUU. MEeTO/1bl U3yUEHUS KIETKH.

Knetka xak nenoctHas xuBasi cuctema. OOI1re mpu3Haky KJIETOK: 3aMKHYTast
HapyxHass memOpana, mojekynbl JIHK kak renermueckuii ammapaT, cuctema
cuHTe3a Oenka.

Tunsl KIETOK: »yKapuoTHueckas U Ipokapuornueckasd. (OcoOeHHOCTH
CTpOE€HMs MpokapuoTHueckol kieTku. Kiierounas crenka Oakrepuil. CtpoeHue
AYKApUOTUYECKOW KIIETKU. OCHOBHBIE OTJIWYUS PACTUTEIBHOM, >KUBOTHOU H
IpUOHOMN KIIETKH.

[ToBEpXHOCTHBIE CTPYKTYpbI KJIETOK — KJIETOYHAsl CTEHKA, INIMKOKAIUKC, UX
dbyukiuu. [1nasmatuyeckas memOpaHna, e€ cBoiicTBa v ¢pyHkuu. [{uronnasma u eé
opraouasl. OpHomeMmOpaHHble opraHounbl kietku: OIIC, anmapar I'onbmxu,
anu30coMbl. [lomyaBTOHOMHBIE OpPraHOWIBI KIIETKH: MHUTOXOHIPHUH, IIJIACTHJBI.
[TpoucxoxneHne MUTOXOHApPUM M miactua. Buasl mmactun. HememOpanHbIE
OpraHouzbl KIETKU: PUOOCOMBI, KJIETOYHBIM LIEHTP, LEHTPHUOIH, PECHUUKH,
KryTukd. OyHKIIMY OPTaHOMIOB KJIETKU. BKiroueHus.

SAnpo — perynaropHslil neHTp kieTku. CTpoeHue siapa: siaepHas 000J104Ka,
KapHOILUIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BELIECTB B KJIETKE.

JdemoHncTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. lneiinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panxnun, K. M. bap.

Juarpammel: «Pactipenenenne XuMHUYECKUX 2JIEMEHTOB B HEXKUBOU ITPUPOIEY,
«Pacnpenenenne XUMHUYECKUX 2JIEMEHTOB B )KMBOM IPUPOJIEY.

Tabmuupl u cxemsl: «llepuoanueckas TabnMIa XUMUYECKHX 3JIEMEHTOBY,
«CTpoeHue MOJIEKYJIbl BOAB, «bruocunres 6enka», « CTpoeHre MOJIEKYJIbl OesKay,
«Ctpoenue ¢pepmentayn, «Hyknennosrsie kucnotel. JHK», «Ctpoenue Monekysisi
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AT®», «CtpoeHne 3yKapuoTHYECKOW KIETKN», «CTpOEHUE KUBOTHOU KIETKW»,
«CTpoeHre pAacCTUTENbHOM KIETKW», «CTpOoeHHE MNPOKAPUOTHUYECKOW KIIETKWY,
«CTtpoeHue spa KIeTKN», « Y IIeBOAbD), «JIMIuabD.

OOopynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyIOBaHUE Ui MPOBEACHHUS
HAONIOICHUH, H3MEPEeHHH, SKCIEPUMEHTOB, MHUKpOIpEenaparbl pPaCTUTENIbHBIX,
KUBOTHBIX U OaKTEpUaIbHBIX KIETOK.

JlabopaTopHble M mpakTHYecKHe PadoThI:

JlabopatopHas pabora Ne 1. «M3ydeHue KaTaIUTUYECKOW aKTHMBHOCTU
dbepMeHTOB (Ha MpUMEpPE aMujIa3bl WU KaTajla3bl)y.

JlabopatopHas pabora Ne 2. «M3yueHue CTpoeHUs KIETOK PACTEHUM,
KUBOTHBIX W OaKTepuil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpEenaparax U ux
ONKCAHUEN.

Tema 4. ’/KusHenesATeIbHOCTb KIETKH.

OOMeH BellecTB, Wi MeTab0Iu3M. AcCUMWIALMS (TIAaCTUYECKUT OOMEH) U
JTUCCUMUJTISIINS (SHEPTETHUECKUT OOMEH) — JBE CTOPOHBI €IMHOTO TIpoliecca
meTtabonmu3ma. Poib 3aKOHOB COXpaHEHHs BEUIECTB U HHEPrHMM B MOHHUMAaHUU
MeTabonu3ma.

Turbel oOMeHa BelecTB: aBTOTPoQHBIN U TeTepoTpodHbIi. Ponbs ¢hepMeHTOB B
0oOMEeHe BEIIECTB U MPEBPAIICHUU YHEPTUU B KIIETKE.

®dortocunre3. CpetoBas u TemMHOBass (a3pl (orocunTe3a. Peakuun
doTtocunTe3a. DPpdexkTuBHOCTh PoTOCHHTE3a. 3HAUeHUE (HOTOCHHTE3A TS )KU3HU
Ha 3emue. BiausiHue ycioBuil cpenibl Ha (OTOCHMHTE3 U CIOCOOBI MOBBIIICHUS €TI0
MPOJYKTUBHOCTHU Y KYJIBTYPHBIX PACTCHHUIA.

XeMOCHHTEe3. XEeMOCUHTE3UpYIoUe OakTepuu. 3HaYEHUE XEMOCUHTE3a IS
KU3HU Ha 3emIe.

OHepreTnueckuii oOMeH B KjeTke. PaciuenyieHue BellecTB, BBIACICHUE U
aKKyMYJUPOBAHHUE SHEPTUU B KIJIETKE. DTalbl SHEPreTUYECKOro ooMeHa. [ mukonms.
bpoxxenne u ero Bunbl. KucioponHoe OKHCIIEHHE, WM KJIETOYHOE JbIXaHUE.
OxucaurensHoe pochopunrpoBanue. IPGEeKTUBHOCTh FHEPTETUIECKOTO OOMEHA.

Peakiun marpuunoro cunre3a. [‘enernueckas wunpopmanus u JHK.
Peanuzanus renetnueckod uHdopmanmMu B KIETKE. ['@HETHUECKHM KOA U €ro
cBoiictBa. Tpanckpunius — matpuunblii cuate3 PHK. Tpancnsuus — 6unocunTes
Oenka. Ortanbl TpaHchsiuud. KoaupoBanue aMuHOKHUCIOT. Ponb pubocom B
OouocuHTe3e Oernka.

Heknerounsie ¢popmbl xu3Hu — BUpychl. ctopus otkpeitus BupycosB (/1. H.
WBanoBckuit). OCOOEHHOCTH CTPOEGHHUSI M JKM3HEHHOIO LHKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacteHuid, >XKUBOTHBIX M YEJIOBEKa, BbI3bIBAEMbIC
Bupycamu. Bupyc ummynoaedunura yenoseka (BMY) — Bo3Oyautens CIIM/Ia.



OOpatHast ~ TpaHCKpuWIIIUS, peBepraza u  uHTerpaza. lIpodwunakruka
pacnpocTpaHEHUsI BUPYCHBIX 3a00JICBaHMIA.

JdeMoHncTpanun:

[Toptpetsl: H. K. Konsuos, /. . MBanoBckuii, K. A. Tumupsses.

Tabnuubl U cxembl: «Tunbel nutaHusy, «Merabonuzmy, «MuUTOXOHAPUSD,
«OHepreTnyeckuii oOMen», «Xmoporutacty, «Dorocuntes», «Ctpoenue JIHK»,
«Ctpoenre U QPyHKITMOHUpPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTnaeckuit Ko,
«Bupyce», «bakrepuodarn», «CtpoeHue u xu3HeHHbIM 1k Bupyca CIIN/la,
oaktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: moxaenu-anmnkauuu «Yasoenue IHK u Tpanckpunuumsy,
«buocunTes 6enkay, «CTpoeHHe KIETKN», MOJeNb cTpyKTypbl JIHK.

Tema 5. PasmHoOKeHHe M HHAUBUAYAIbHOE PAa3BUTHE OPraHU3MOB.

KierouHblii UK, WM >KU3HEHHBIM LMK KieTku. MHtepdaza u MUTO3.
[Ipoueccol, mpoTekawmue B uHTepdaze. Perumkanus — peakuus MaTpUUHOIO
cunteda JIHK. Ctpoenme xpomocom. XpOMOCOMHBIII HabOp — KapUOTHIIL
JlumouaHeIi W TAlUIOWIHBIA ~ XPOMOCOMHBIE  HAOOpBI.  XPOMATHIBI.
[{uTosornueckne OCHOBbI Pa3MHOXKEHUS W WHIWBUIYAJIBHOTO  Pa3BUTHS
OpraHu3MOB.

Henenne knetku — muto3. Craauu mutosza. IIpoueccel, nmpoucxonsime Ha
Pa3HbIX CTAAUSIX MUTO3a. BHOIOrMYECKUIA CMBICT MUATO34.

[Tporpammupyemasi rubenb KISTKH — aromnTo3.

DopMbI pa3MHOXKEHHSI OPraHU3MOB: Oecrosioe U nosioBoe. Buabl Oecrnosoro
Pa3MHOXKEHUA: [JIEJICHWE HAABOE, IIOYKOBAaHUME OJHO- U MHOTIOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3MHOXeHue. McKycCcTBEHHOE KJIOHHMPOBAHUE
OPTaHU3MOB, €r0 3HAYEHUE JJISI CEJIEKIIUU.

[TomoBoE pa3MHOKEHHE, €TO OTINYHS OT OECTIOIOTO.

Meiio3. Cragum meio3za. IIponecchl, NpoUCXOAsIIME HAa CTaausX Meno3a.
[ToBenenne xpomocoM B MeHo3e. KpoccuHrorep. bHOJIOTMYECKHUIA CMBICT H
3Ha4YEHUE Meno3a.

["ameTorenes — mporecc OOpa3oBaHUS TMOJOBBIX KIETOK Yy KUBOTHBIX.
[TonoBbie xemne3bl: CEMEHHUKH U SMYHUKH. OOpa3oBaHUE U PA3BUTHE IMOJOBBIX
KJIETOK — TaMeT (CrepMaro30ui, SHIEKIeTKa) — CHepMaTOreHe3 M OBOICHE3.
OcoOEHHOCTH CTPOCHHS SMIIEKIETOK U crnepMaro3ouaoB. OmioJ0TBOpEHUE.
[TapTeHorenes.

NunuBuayanbHoe pa3BuTuE (OHTOreHE3). OMOpPHUOHAILHOE PAa3BUTHE
(amOpuorenes). Jrarnbl SMOPHUOHATBLHOTO PA3BUTHUSL Y MO3BOHOYHBIX >KMBOTHBIX:
npoOienue, racTpysiius, opraHorese3. [loctamOpuonanbHOe pasButhe. TUIbI
NOCTAIMOPHOHANIBHOTO PAa3BUTHS: MpsMoOe, HempsiMoe (JIMYMHOYHOE). BrnusHue



Cpelbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC
YPOJICTBa.

Poct m pasButue pacteHuil. OHTOreHe3 LBETKOBOTO PACTEHHS: CTPOCHHUE
CEMEHH, CTaJIUM Pa3BUTHSL.

JdemoHncTpanuu:

Tabmumpt 1 cxembl: «@DOpMBI Pa3MHOXKEHUS OpPraHU3MOBY», «JIBoiHOE
OIUIOZAOTBOPEHUE y LBETKOBBIX pacTeHuil», «BererartnBHOoe pa3MHOKEHHE
pacteHuit», «Jlenenue xkneTku OakTtepuity, «CTpoeHHE TIOJOBBIX KIIETOK»,
«Ctpoenne xpomocoMbl», «Knerounsrii mukm», «Pemnmukamus JHK», «Mutos»,
«Meiios», «lIpsamoe n Henpsmoe pa3BuTHEY, «l'aMeTOreHe3 y MIICKOIIUTAIOMIMNX 1
4yenoBeKa», « OCHOBHBIE CTaIMH OHTOT€HE3A.

ObopynoBanue: MHUKPOCKOIIL, MUKpOIpenapaThl «CrniepmMaTo301,1bI
MJIEKOIIUTAIOLIErO», «SHIIeKIeTKa MIIEKONUTAIero», «Kapunoknnes B KieTkax
KOpEIIKa JIyKa», MarHUTHas MOJENb-allIUIMKalus «/leneHue KIeTKu», MOJAEIb
JHK, monens Metada3Hoit XpOMOCOMBI.

JlabopaTopHble M mpakTHYecKHe PadoThI:

Jlabopatopuas pabora Ne 3. «HaOmromenwe MuTO3a B KIIETKaX KOHYHKA
KOPEIIKa JIyKa Ha TOTOBBIX MUKPOIIpENapaTaxp».

JlaGoparopHass pabora Ne 4. «M3yueHue cTpoeHUs NOJOBBIX KIETOK Ha
TFOTOBBIX MUKpOIIpEnapaTax».

Tema 6. HacjieicTBEeHHOCTh U M3MEHYHUBOCTH OPraHNU3MOB.

[IpeameT u 3amauu reHeTUKHU. VcTopust pasBuTHsA reHeTUKH. Poiib nutonorun
U 5MOpHOJIOTMM B CTAHOBJIEHWH T'€HETUKU. BKIlaJ pOCCHHMCKHX U 3apyOeKHBIX
y4€HbIX B pa3BUTHE TE€HETUKU. MeToAbl TEHETUKU (TMOPUIOJIOTHYECKU,
LIUTOT€HETUYECKHM, MOJEKYISIPHO-TeHEeTUUECKHil). (OCHOBHBIE TI'€HETUYECKUE
NOHATHUS. | 'eHeTHYecKasi CHUMBOJIMKA, HCIOJIb3yEMas B CXEMaxX CKpPEIIMBAaHUM.

3aKOHOMEPHOCTH HACIEAOBAHUS MPU3HAKOB, YCTAHOBIJIEHHBIE I'. Mennenem.
MonoruOpuiHoe cKpemmBaHUe. 3aKOH €IuHO-00pa3zus TUOpUIOB MEPBOTO
nokosieHus. [IpaBuiio ToMUHUPOBaHUS. 3aKOH pacUICIUIEHHs IPU3HAKOB. [ nmoresa
yucTOTHI rameT. [loaHOe 1 HenmoIHOe JOMHUHUPOBAHUE.

JurubpugHoe  CKpellMBaHME. 3aKOH  HE3aBUCHUMOTO  HACJIETOBaHMS
npu3HakoB.  L{uToreHeTMueckue - OCHOBBI ~ AMTMOPUIHOIO  CKPEIMBAHUA.
AHanmu3upyolee cKkpeluBanre. Mcnonp30BaHne aHaIM3UPYIOIIETO CKPEIUBAaHUS
JUTSI OTIPEICIICHHSI TEHOTHIIA OCOOM.

CueruieHHOE HacnenoBaHue npu3HakoB. Pabota T. Moprana no crerieHHOMYy
HACJIeTOBAHUIO reHOB. HapylieHne cuerieHus reHOB B pe3yibTaTe KPOCCUHIOBEpA.

XpOMOCOMHas1 TEOPHsI HACJIEICTBEHHOCTH. | eHeTnYecKkne KapThl.



['enetuka mosia. XpoMOCOMHOE OMpeAesieHUE Mmojia. AyTOCOMBI U TMOJIOBBIE
XpoMocoMbl. ['oMoramMeTrHele W rereporaMeTHble opraHus3Mbl. HacnegoBanue
MIPU3HAKOB, CLIETJIEHHBIX C MOJIOM.

N3mMeHunBOCTh. BHIbl ”3MEHUMBOCTU: HEHACIEACTBEHHASI U HACJIEACTBCHHAS.
Ponp  cpempl B HEHACIENCTBEHHOM  HM3MEHUYHMBOCTH.  XapaKTEPUCTUKA
MO (DUKAIIMOHHOW U3MEHYUBOCTH. BaprallMoHHbIN psifl ¥ BapHallMOHHAsT KpUBasl.
Hopma peaxkuuu mpusHaka. KoJIM4eCTBEHHbIE M KAYECTBEHHBIE INMPU3HAKU U UX
HOpMa peakiuu. CBoiicTBa MOAUPUKALIMOHHON U3MEHYHUBOCTH.

HacneactBeHHasi, WM TE€HOTUIIMYECKAs, W3MEHUYMBOCTh. KomOWHaTHBHAas
W3MEHYMBOCTh. Melo3 W TMOJIOBOM MpolecC — OCHOBA KOMOWHATHUBHOM
U3MEHUYMBOCTUA. MyTarmoHHass N3MeHIHBOCTh. Kimaccudukarnus MmyTaruii: TeHHbIE,
XpPOMOCOMHBIE, TeHOMHBIE. YacToTa U MPUYHHBI MyTalmii. MyTareHHbie (paKTOpHbI.
3aKOH rOMOJIOTMYECKHX PSAJIOB B HacieACTBEHHOM n3meHunBoctu H. M. BaBunosa.

BresnepHas HacieICTBEHHOCTh U U3MEHYUBOCTb.

['enetuka yenoBeka. Kapuorumn uenmoBeka. OCHOBHBIE METOJbl T€HETUKHU
YeJIOBEKa: TCHEATOTHICCKUM, OJIM3HEI[OBBIM, IUTOICHETHYCCKHI, OMOXMMHYCCKUM,
MOJIEKYJISIPHO-T€HETUYECKH M. CoBpemeHHOE ONPENEIICHUE TE€HOTHIIA:
MIOJJTHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[111P-ananu3a. HacnencTtBeHHble 3a00j€BaHUS 4YeJOBEKa: T'e€HHbIE OO0JIE3HH,
00JIe3HN C HACJIEACTBEHHOW MPEAPaCIOIOKEHHOCTHIO, XPOMOCOMHBIE OOJIE3HHU.
ComaTtnueckue u TreHepathBHble MyTauuud. CTBOJOBbIE KIETKU. [IpuHUUMNBI
310pOBOr0 00pa3a >KU3HH, AMATHOCTUKH, MPOPUIAKTUKHN U JICUEHUS] TeHETHUYECKUX
Oone3Hel. MeauKo-reHeTHYeCKOe KOHCYJIbTUPOBAaHHE. 3HAUYEHHE MEIUIMHCKON
TEHETHKHU B MPEAOTBPALIEHUH U JICUEHUU TeHETUUECKUX 3a00JI€BaHU YEIOBEKa.

JdeMoHcTpanun:

[Toptpetsi: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yerepukos, H. B.
Tumodeen-Pecosckuii, H. 1. BaBuiios.

Tabnuibl u cxembl: «MOHOTUOPUAHOE CKPEIIMBAHUE U €70 LIMTOT€HETHYECKas
OCHOBa», «3aKOH pacLICIUICHHS U €r0 IMTOT€HETUYECKast OCHOBA», «3aKOH YUCTOTHI
rameT, «Jlurubpunnoe ckpemuBanue, «llutomornyeckre 0CHOBBI JUTUOPHUIHOTO
CKpemmBanus», «Menos3y», «BzauMoeicTBre aJuieNIbHbIX TEHOBY, «l eHeTndecKkue
KapThl pacTeHUH, )KUBOTHBIX U Y€JOBEKa», «l'eHeTnka noiya», «3aKOHOMEPHOCTH
HACJICJOBAHUsI, CLEIUICHHOTO C MOJOM», «KapHhOTHUIIbl YeloBeKa M KUBOTHBIXY,
«Buasl m3menunBocTH», «MoaudukamoHHas M3MEHUYMBOCTHY», «HacmemoBanue
pesyc-baktopay, «I'eHeTnka rpynn KpoBm», « MyTalnoOHHAsS U3MEHYHBOCTH.

O6opynoBanue: MoAENU-ANIIIUKAIMK «MOHOTHOPUHOE CKpELIUBAHUE,
«HenonHoe noMuHMpoBaHue», «JuruOpuaHoe ckpemuBanue», «llepexpéct
XpOMOCOM», MUKPOCKOIT U MUKpompenapaT «Jpo3odunay (Hopma, MmyTaiuu Gopmbl
KPBUIBEB U OKPACKH Tena), repdbapuii «['opox moceBHOIN.
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JlabopaTopHble M mpakTHYecKHe PadoThI:

JlabopaTtopuas pabora Ne 5. «l3ydeHue pe3yabTaTOB MOHOTHOPHUIHOTO U
TUTUOPUTHOTO CKPEUIUBAHUS Y Ap030(d Uil HA TOTOBBIX MUKPOIIpENnapaTax».

JlaGopatopHas padota Ne 6. «M3yueHne MoanPUKATMOHHON U3MEHUYUBOCTH,
IOCTPOEHUE BapUALIMOHHOTO psifia U BApUALIMOHHON KPUBOIY.

JlaGopatopHas padora Ne 7. «Ananu3 myTanuil y Apo30(uisl Ha TOTOBBIX
MUKpOIpenaparax».

ITpaktnueckass pabora Ne 2. «CocrtaBleHHE M aHaJIW3 POAOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cenexuusi opranu3mMoB. OCHOBbBI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa W MPoOUECC. 3apOKICHHUE CEJCKUUH U JIOMECTUKAIIUS.
VYuenne H. 1. BaBunoBa o nieHTpax mpouCcX0xAeHUs U MHOT000pa3us KyJIbTyPHbIX
pacTeHuil. LIeHTphl NpOMCX0XKIEHUS TOMAIIHUX KUBOTHBIX. COpT, MOpOa, IITaMM.

CoBpeMeHHbIE METO/IbI ceNeKUUU. MaccoBbli 1 MHAMBUYaJIbHBIA OTOOPHI B
CEJeKUMU pacTeHUil M >KUBOTHbIX. OILIEHKa »KcTepbepa. BIM3KOpOICTBEHHOE
ckpemuBanue — uHOpuUauHr. Yucrtas nuHusA. CKpelMBaHWE YHCTHIX JIHMHHM.
['eteposuc, unu rubpunnas cuna. HepoacTBeHHOE CKpeluBaHUE — ayTOPUIUHT.
OTtnanéHHast rudbpuansanus u e€ ycnexu. MickycCcTBEHHbIN MyTareHes 1 oJIyuYeHHUe
NOJUIUIONAOB. JIOCTHKEHUS CETEKIUN PACTEHU, d)KUBOTHBIX U MUKPOOPTraHU3MOB.

buortexHosoruss Kak oTpacib MNPOM3BOACTBA. ['€HHas WHXKEHEpHs. OTambl
co3manus pexomOunantHoi JIHK wu Tpancrenneix opranusmoB. Kierounas
uHxeHepus. Knetounsle KyapTypbl. MUKpPOKIOHAIBHOE Pa3MHOKEHUE PACTEHUH.
KnoHupoBaHue BBICOKOIIPOOYKTUBHBIX CEIbCKOXO3HCTBEHHBIX OPTraHU3MOB.

DKkoyioruueckue WM dthyeckue  npobiembl. MO —  reHeruyecku
MOAU(UITUTPOBAHHBIE OPTAHU3MBI.
JlemoHCcTpauuu:

[Toptpers: H. 1. BaBwios, . B. Muuypun, I'. JI. Kapneyenko, M. .
HBaHOB.

Tabmumpt 1 cxembl: kapta «LleHTpbl NPOMCXOXIEHHS W MHOTroo0pasus
KYJbTYpHBIX pacteHui», «Ilopoasl fOMalIHUX KUBOTHBIX», «CopTa KyJbTYpPHBIX
pactenuit», «Otnanénnas rubpuauzanus», «Padoter akanemuka M. @. Banoay,
«Ilomumnounus», «OObekThl OuoTexHONOTUNY, «KieTouHble KyJIbTYphl U
KJIOHHpOBaHHE», « KOHCTpyHpoOBaHHUE U IEPEHOC T€HOB, XPOMOCOM).

O6opynoBaHue: MyJISKU TUIOA0B U KOPHEIIO0B TUKHUX (POPM U KYJIbTYpPHBIX
COpPTOB pacTeHuil, repobapuii «CenbCKOX03UCTBEHHBIC PACTCHUS.

JlaGopaTopHble U MpakTUYECKHEe PadOThI:

Okckypenust «OCHOBHBIE METOAbl U JOCTHUKEHHUS CEJIEKUWA PACTCHUU H
YKUBOTHBIX (Ha CEJIEKI[UOHHYIO CTaHLHIO, IJIEMEHHY IO bepmy,
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COpPTOMCIIBITATENIbHBIA ~ y4acTOK, B TEIUIMYHOE XO3SHCTBO, J1a00OpaTOpHUIO
arpOyHHMBEPCHUTETA WM HAYYHOT'O LIEHTPA)».

11 KIIACC

Tema 1. DBoJIONMOHHAA OMOJIOTHA.

ITpennochlIku BO3HMKHOBEHMSI HSBOJIIOLIMOHHOW TEOpPUHU. OBOJIIOLUOHHAA
Teopusi U €€ MecTo B OMONOrMM. BiusiHuE 3BOIIOLMOHHON TEOpPUM HAa pa3BUTHE
OMOJIOTHH U APYTUX HAYK.

CBuzerenscTBa 3BOMIONUHU. [lal€eOHTOIOTHYECKHE: TTOCIIEI0BATEIbHOCTD
NOSIBJICHUS BHUJOB B HAJCOHTOJIOIMYECKON JIETONMMCH, MEPEXOAHBIE (POPMBI.
buoreorpaguyeckue: cxoacTso U pazauuue ¢payH U Gaop MaTEPUKOB U OCTPOBOB.

OMOpuonornyeckue: CXOACTBAa W pa3iuuus 3MOPHOHOB pa3HBIX BHUOB
N03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, aHAJOTUYHBIE,
pYIUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKyIIpPHO-OMOXUMHUYECKHE: CXOJCTBO
MEXAHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX IyTEH y Bcex
OpPraHHU3MOB.

OpomounoHHas teopus Y. JlapBuna. Ilpeanocbuikyn BO3HUKHOBEHHS
JapBUHM3MA. J[BIDKyIIME CHIIBI 3BOJIONMU BHUIOB 1o JlapBuHy (M30BITOUHOE
Pa3MHOXKEHHE IIPU OTPAHMUYEHHOCTU PECYPCOB, HEONPEIENEHHAs U3MEHUYHUBOCTD,
O0opb0a 3a CyIIecTBOBAaHHUE, €CTECTBEHHBIU OTOOD).

Cunretnueckas reopus sBosonuu (CTI) u €€ OCHOBHBIE MOJTOKEHHUS.

Mukposomtonus. [Tonynsuusa kak equHULA BUA U 3BOJIIOLIMH.

JBuxkyue cuibl ((hakTopbl) 3BONIONUH BHIOB B MpuUpoje. MyTallMOHHBIH
IpOLECC M KOMOMHATHBHAs W3MEHUYMBOCTb. llomynsnuoHHBIE BOJIHBI M ApeiQ
reHoB. M3omnauus u murpanus.

EctectBennblii oTOOp — HampaBisitonmii  (aktop sBomonud. DPopmbl
€CTECTBEHHOTO 0TOOpA.

[Tprcnoco0aeHHOCT OpPraHU3MOB KakK pe3yibTarT 3Bodronuu. [Ipumeps
IPUCTIOCOOIEHUH y OpraHu3MoB. ApoMop(ho3bl U HNO-aJaNTaluu.

Bun wu BugooOpasoBanume. Kpurepunm Buga. OcHOBHbIE  (OpPMBI
BU1000pa3oBaHus: reorpaduueckoe, SK0JI0rHuecKoe.

MaxkposBomtorusi.  Dopmbl  3BomonMu:  QUIETHUECKAs, JUBEpPreHTHas,
KOHBEpreHTHas, napajienbHas. HeoOpaTuMOCTh 3BOIIOLUH.

ITpoucxoxaeHrne OT HecneUMaaIu3upOBaHHBIX Npeakos. [Iporpeccupyromas
cnenuanu3anus. AganTuBHas paaualys.

JdeMoHcTpanun:

[Toptpetsi: K. JIunnen, XK. b. Jlamapk, Y. Hapsun, B. O. Koanesckuii, K. M.
bap, 3. I'ekkenb, . Mronnep, A. H. Ceepuios.
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Tabmuis! u cxemsl: «Pa3BUTHe OpraHMYECKOro MUpa Ha 3emie», «3apoAbIIn
MO3BOHOYHBIX  KUBOTHBIX»,  «ApxeonTepukcy, «®Dopmbl  OOpbObI 32
cylecTBoBaHue», «EcTtecTBeHHBIM 0TOOpY», «MHOroo0pasme COpTOB PACTEHUII»,
«MHuoroobpazue  mopod  KUBOTHbIX»,  «llomymsuum»,  «MyTanuoHHas
U3MEHYMBOCTBY, «Apomopdo3by, «Ununoamantamum», «OO0mas nereHepamus»,
«/IBmKymme cunsl 3Bomonum», «Kapra-cxema wMapumpyrta nyrtemectBas Y.
Hapsuna», «boppba 3a cymecTtBoBanue», «lIpucmocoOIeHHOCT, OPTaHU3MOBY,
«I"eorpaduueckoe BU000pa30BaHUE», « IKOJIOTHYECKOE BUA00OPAZOBAHUEY.

OO6opynoBaHue: KOJUJIEKIMS HACEKOMBIX C PA3JIMYHBIMU THUIIAMH OKPACKH,
HA0Op IJIOAOB U ceMsiH, Kosuiekiusi «[IpuMepsl 3alUTHBIX MPUCTIOCOOJIEHUN Y
KUBOTHBIX», MOZENb «OCHOBHBIE HAINPABIEHUS 3IBOJIIOLUN», OOBEMHAST MOJENb
«CTpO€HrE roJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpapuueckas kapra wmupa, kojuleKuus «DopMbl COXPaHHOCTH
MCKOMAEMbIX JKMBOTHBIX W pacTeHui», wmonenb anmmkanus «llepekpécr
XpPOMOCOM», BIIaXKHbIE IIpenapatsl «PazButue Hacekomoro», « PazButue nsarymkmy,
MuKpormnpenapart «Jpo3oduia» (Hopma, MyTaru (OpMbI KPbLIBEB U OKPACKHU TEJIA).

JlabopaTopHble M mpakTHYecKHe PadoThI:

JlabopatopHas pabdora Ne 1. «CpaBHeHue BUIOB MO MOPGOJIOrHUECKOMY
KPUTEPHIO».

JlaGopatopHas padota Ne 2. «Onucanre Nprucrnoco0JIeHHOCTH OpraHu3Ma U €€
OTHOCHUTEJIBHOTO XapaKTepa.

Tema 2. Bo3HUKHOBEeHMEe U Pa3BUTHE KU3HU HA 3emuie.

JloHayuHble TpPEACTABICHUS O 3apOXKICHUM >KU3HU. HayuHble Trumnoresbl
BO3HMKHOBEHHUSI >KM3HM Ha 3emie: aOuoreHe3 M maHcrepMmusi. XUMHUYeCKas
3BOJIOLIMA. AOWOTEHHBIM CHHTE3 OPraHMYEeCKHX BEIIECTB M3 HEOPraHUYECKHX.
OKCNEpUMEHTAIBHOE MOATBEPKACHUE XUMUUECKOW 3BOMIOMU. HavanbHble 3Tansl
ouosorndeckor spomoruu. ['mnoreza PHK-mupa. ®opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHUE TPOTOKJIETKH. lIepBble KIETKM M HMX 3BOJIOLHA.
@opMHUPOBaHNE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

PasButue xu3Hu Ha 3emie mo 3paMm U nepuoaam. Kartapxeil. Apxelickas u
nporepo3oiickas dpbl. Ilaneosoiickas spa u €€ mnepuoAbl: KEeMOPHUICKHUIA,
OPAOBUKCKHUH, CUITYPUHUCKHUM, NEBOHCKAM, KAMEHHOYTOJIbHBIMN, IEPMCKHUU.

Me3o30KcKas 3pa v €€ NePUoIbl: TPUACOBBIN, FOPCKHUI, MEJIOBOM.

KaliHo3oMickas »3pa W €€ mnepuoAbl: NaJICOT€HOBBIA, HEOrCHOBBIM,
AHTPOITOT€HOBBIM.

XapakTepucTuKa KJIMMaTa U TeOJOTHYECKUX MpoueccoB. OCHOBHBIE 3Tallbl
HBOJIIOIMU PACTUTENBHOIO M S>KMBOTHOIO MHUpa. ApomMopdo3bl y pacTeHUd u
XKUBOTHBIX. [l0siBIIEHNE, paciBET M BBIMUPAHUE TPYII KUBBIX OPTaHU3MOB.
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Cucrema OpPraHMYecKOro Mupa Kak OTpaxxeHue 3BoMoUUH. (OCHOBHBIE
CUCTEMATUYECKHUE PYIIITBI OPraHU3MOB.

DBOJIOLHNA Ye0BEKa. AHTPONOJIOTHs Kak HayKa. PazButue npeactaBieHui o
MPOUCXOKICHUHM 4YeloBeka. Meroabl u3ydyeHus aHTponoreHesa. CxoncrtBa u
pa3InyKs YeJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJ0KEHUE YETOBEKA.

JBuxyue cuibl (hakTopbl) aHTpornoreHesa. HacnenctseHHas n3MEeHUMBOCTb
U ecTeCTBeHHbIN 0TOOp. OOmecTBeHHbIH 00pa3 KU3HU, H3TOTOBJICHUE OPYyIUN
TPYyZAa, MBILIJIEHUE, PEYb.

OCHOBHBIE CTAIMM W BETBU 3BOJIFOIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMenbiid, YenoBek mnpsAMoxonsuuvi, YenoBek HeaHACPTAIbCKUN, YenoBek
pazymHblii. Haxonku MCKOmaembIX OCTaTKOB, BpeMsi CYLIECTBOBAaHHS, 00JacTb
pacmpocTpaHeHHs1, 00bEM TOJIOBHOTO MO3Ta, 00pa3 )KU3HH, OPYAUS.

UenoBeueckne packl. OCHOBHBIE  OOJBIIME  pachl:  €BPONECOUIHAS
(eBpasmiickasi),  HErpo-aBCTpaJioWjHas  (PKBAaTOpHAJbHAs),  MOHTOJOHWIHAsS
(a3maTcko-aMepukaHckas).  UepTsl  NPUCIOCOOJEHHOCTH  MpPEACTaBHTENIEH
YEJIOBEUYECKUX pac K YCIOBHUSAM CYIIECTBOBaHUS. EJIMHCTBO 4YeIOBEYECKHX pac.
Kpuruka pacusma.

JdemoHncTpanuum:

[Toptpersr: ®@. Penu, JI. Ilacrep, A. M. Onapun, C. Mumnep, I'. FOpu, 4.
JapBuH.

Tabmunel u cxembl: «Bo3nuknoBenne CollHEUHOH cucTeMbl», «Pa3Burhe
OopraHnyeckoro wmupa», «PacrturenbHas KieTka», <« OKUBOTHas  KIETKay,
«IIpokapuotnueckast kieTka», «COBPEMEHHAs CHCTEMA OpPraHUYECKOTO MHUPay,
«CpaBHEHHE AHATOMUYECKHX YEPT CTPOCHHUS 4YEIOBEKAa M YeJIOBEKOOOpPa3HBIX
0o0e3bsiH», «OCHOBHBIE MeCTa MaJCOHTOJIOTMYECKUX  HAXOJOK  MPEIKOB
COBPEMEHHOI0 4YeNOBeKa», «JlpeBHenmme moan», «lpesHue moan», «llepsbie
COBpPEMEHHBIE JIIOAN», «HeloBeueCKrue pachl».

O6opynoBanue:  mynsiku  «lIpoucxoxxnenue — yenoBeka»  (OHOCTHI
aBCTPAJIONUTEKA, NUTEKAHTPONA, HEAaHJAEPTAJIbLA, KPOMAHBOHIIA), CJIECNKU WU
U300paKeHUs] KaMEHHBIX OpPYAHMH MepBOOBITHOIO YeNOBeKa (KaMHHU-YOMIEPHI,
pyOuna, ckpebna), TeOXpoHOJOrHMYecKass Tabnuma, KoyuleKuus «DopMmel
COXPaHHOCTH MCKOIA€MbIX KUBOTHBIX U PACTCHUIN».

JlaGopaTopHble U MpaKkTHYECKHE PadOThI:

[TpakTnueckast pabora Ne 1. «/3ydyeHne nckomaeMbIX OCTaTKOB PACTCHHM U
YKUBOTHBIX B KOJUIEKLUSX).

DKCKypcHusi «IBOJIOLUS OPraHMYEeCKOro MUpa Ha 3emiie» (B €CTECTBEHHO-
HayYHBIN WJIM KpaeBeIUeCKUN My3eil).

Tema 3. Oprann3mMbl 4 OKpPY:KawIIas cpeaa.
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OKOJIOrHs KaKk Hayka. 3aJauu U pa3Jesbl SKOJIOTMH. MeTo bl SKOIOTHYECKUX
UCCJIETOBAHUN. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOIO YEJIOBEKA.

Cpenbl oOuUTaHUS OPTraHU3MOB: BOJHAs, HAa3€MHO-BO3YIHAs, MMOYBEHHAs,
BHYTPUOPraHU3MEHHAs.

Oxonoruueckue (akropel. Kiaccudukanus skxonoruueckux (HakTOpOB:
abuoTHueckre, OMOTHYECKHE M aHTPOIOTeHHble. JIeiiCTBHE SKOJOTHYECKHX
(GhaKTOpOB Ha OPTAHU3MBI.

AOuoTtnueckue (akTophl: CBET, TeMIlepaTypa, BIaxHOCTb. DoTonepuoan3m.
[Ipucnocobnenusi OpraHU3MOB K  JIEUCTBUIO  a0MOTHYECKUX  (PaKTOpOB.
buonoruyeckue puTMsl.

buotnueckue axkropsl. Buabl OnoTnueckux B3auMoIeHCTBUI: KOHKYPEHIHS,
XHUIIHAYECTBO, cMMOM03 U ero ¢opmbl. [lapazutusMm, Koomepamus, MyTyalusM,
KOMMEHCAJIM3M (KBapTHUPAHCTBO, HAXJEOHUYECTBO). AMEHCAIN3M, HEUTpaJIU3M.
3HaueHre OMOTMYECKUX B3aUMOJACHCTBUU JUIsl CYIIECTBOBaHUS OpPraHW3MOB B
IPUPOJIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE  XapaKTEPUCTHUKK nomyjsuud. OCHOBHBIE IOKAa3aTENH
NOMYJISILUNA: YHCIEHHOCTh, IUIOTHOCTh, POXAAEMOCTb, CMEPTHOCTb, IPUPOCT,
Murpanus. JnHaMmuka YuCcIeHHOCTH MOMYJISIIUU U €€ peryJsius.

JdemoHncTpanuu:

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

Tabmumpl u cxembl: kapTa «[Ipuponnsie 30Hb1 3eman», «Cpeapl oOUTaHUA
opranuzmoB», «®Dotonepuoanam», «llonmynauum», «3aKOHOMEPHOCTH pOCTa
YUCJIEHHOCTU NOMYJSIUU UHDY30puu-Ty hpenbkuy, «IlumieBsie nenm.

JlaGopaTopHble U MpaKkTHYECKHE PadOThI:

JlabopaTtopHnas pabora Ne 3. «Mopdonorndeckne 0COOEHHOCTH PACTEHUN U3
pa3HBIX MECT OOUTAHUS.

JlabopaTtopHas paborta Ne 4. «BnusiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIeyCcay.

[TpakTuueckas pabora Ne 2. «Iloacuér MIOTHOCTH MOMYJISIUI pa3HBIX BUAOB
pacTeHUN».

Tema 4. CooO1ecTBa ¥ 3K0JI0rHYeCKHe CUCTEMBI.

CooOmiectBO opranu3smMoB — OuoneHo3. CTpyKTypbl OMOIIEHO3a: BUIOBa,
POCTPAaHCTBEHHAs, Tpoduueckas (muieBas). Buasl-momunantsl. CBsizu B
OMOLIEHO3E.

Dkojoruyeckne cuctembl (dKkocucteMmbl). [loHsTne 00 »sKocucTemMe W
ouoreornieHoze. @OYHKIMOHAIBHBIE KOMIIOHEHTbI 3KOCUCTEMBI: TPOIYLICHTHI,
KOHCYMEHTBI, peAyLeHTbl. KpyroBOpoT BEUIECTB U MOTOK YHEPrUU B IKOCHUCTEME.
Tpoduueckue (nmuuieBbie) ypoBHH dKocucTeMbl. [Iuiiessie nenu u cetu. OCHOBHbBIE
MOKa3aTeIM JKOCHCTEMBI: OnoMacca, MPOAYKIMS. OKOJIOTHYECKHE MHPaMUIbL:
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OPOAYKIMH, YHUCICHHOCTH, OuoMacchl. CBONCTBAa SKOCHUCTEM: YCTOWYHBOCTD,
camoperyJsinus, pasutue. Cykueccus.

[TpupoaHbie SKOCUCTEMBI. DKOCUCTEMBI 03EP U PEeK. DKOCUCTEMA XBOHHOTO
WJIM ITUPOKOJIMCTBEHHOTO JIECa.

AHTpPONOTE€HHBIE  AKOCUCTEMBI.  ATPOIKOCHUCTEMBI. Y POOIKOCHUCTEMBI.
buonornueckoe u X03sIMCTBEHHOE 3HAYEHUE arPOIKOCUCTEM B YPOOIKOCHUCTEM.

buopasnoobpasue kak ¢akTop ycTOWYMBOCTH HKOocucTeM. CoxpaHeHHe
OMOJIOTUYECKOT0 pa3HooOpasus Ha 3eMIie.

Yuenne B. U. Bepnaackoro o ouocdepe. ['panuiibl, coctaB u CTpyKTypa
ouocdepnl. XKuBoe BemectBO u ero ¢ynknuu. OcobeHHOCTH Ouocdepbl Kak
rI100aNbHOM 3KOCHCTEMBI. JlMHAMUYEeCKOoe paBHOBECHE W oOOpaTHas CBS3b B
onocdepe.

KpyroBopoThl BelecTB 1 OMOre0XMMHUYECKUE LIUKIIBI 3JIEMEHTOB (yIiiepoja,
a30Ta). 30HAJIbHOCTh Onochepsl. OCHOBHBIE OMOMBI CYIIIH.

UenoseuecTBo B Onocdepe 3emiii. AHTPONIOTEHHBIE U3MEHEHUS B Onocdepe.
['moGanbHbIE YKOJIOTHIECKUE TIPOOTIEMBI.

CocyiecTBoBaHM€e NPUPOIBI U YestoBeuecTBa. CoxpaHeHne OMopa3HO00pasusl
KaK OCHOBa YyCTOWYMBOCTH Ouocdepbl. OCHOBa palMOHAIBHOTO YMpPaBICHUSA
IPUPOAHBIMU PECYpPCaMU U UX UCMOJIb30BaHUE. JlOCTHXKEHUS OMOJIOTUM U OXpaHa
NPUPOJIBL.

JdemMoHcTpanun:

[Toptpetsl: A. JIxx. Tencnu, B. H. Cykaués, B. 1. BepHaackuii.

Tabnuubl u cxemsl: «llumesbie nenu», «bUoOLIEHO3: cOCTaB U CTPYKTypay,
«IIpuponnbie coobmiecTBa», «llenu nutanusy, «IKoJIoTHYECKas TUPAMUAAY,
«buocepa u yenoBex», «IKOCUCTEMA HTUPOKOJINCTBEHHOTO JiEcay, « IKOCUCTEMA
XBOMHOro Jeca», «buomeno3 Bomoéma», «ArponeHo3», «lIpumepHsbie
aHTPOIIOT€HHbIC BO3/ICUCTBUSA Ha PUPOAY», « BaxkHENIMe NICTOUHHUKY 3arpsi3HEHUS
BO3/lyXa W TPYHTOBBIX BOJ», «llouBa — BakHeillasi cocTapistomas ouochepon,
«®aktoppl  gerpaganmu  nouB»,  «llapHukoBbli  3pdekT»,  «DakTOphI
panroaKkTUBHOTO 3arpsisHeHuss Ouocdeps», «OOmas crpykrypa Ouocheps»,
«Pacmpoctpanenne xu3Hu B Ouocdepe», «O30HOBBIT d3KpaH Ouochepsy,
«KpyrosopoT yriepoaa B Ouocdepe», «KpyroBopor azora B mpupoze».

O6opynoBanue: Mojelb-annkanus «TunuuHble OMOLIEHO3bI», TepOapuii
«PacTtutenbHbIe cO00MEcTBaY, KoJeKnn «bruorieHo3y, «Bpeaurenu BaxHEHIIIX
CEIBCKOXO3SUCTBEHHBIX KYJIbTYpP», TepOapr U KOJJIEKIINH PACTEHUHN U )KUBOTHBIX,
MPUHAJIEKANIUE K PA3HBIM DKOJIOTUYECKUM IpyIaM oJHOro Buaa, KpacHas kaura
Poccuiickoii  denepannn, u300pakeHUs OXpaHSAEMBIX BHJIOB pPACTEHUU W
YKUBOTHBIX.
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[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMBI 11O
BMOJIOTUN HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBHIEI'O
OBPA3OBAHUIA

Cormacho ®I'OC COO, ycranaBnuBarTCs TpeOOBaHUA K pe3yibTaTam
OCBOCHHMSI  OOyYalONUMHUCS TPOTPaMM  CpPEIHEro  OOImIero  0Opa3oBaHUS:
JMYHOCTHBIM, METAIIPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJbTATDBI

B cTpykType JNMYHOCTHBIX PE3YJbTAaTOB OCBOEHUsA mpeamera «buosorus»
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONINE: OCO3HAHUE OOYYarONUMUCS POCCUHCKON
rPaXKJaHCKOW UAEHTUYHOCTU — TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSTEIIbBHOCTH
U CaMOOINPEACNICHUI0, HajJu4yhMe MOTUBAIIMM K  OOY4YEHUI0O  OHOJIOTHH,
LEJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKJIEHUW JUYHOCTH Ha OCHOBE
KJIFOUEBBIX I[EHHOCTEM M MCTOPUYECKUX TPATULMNA Pa3BUTHUS OHOJOTHYECKOTO
3HaHMS, TOTOBHOCTh U CIIOCOOHOCTHh OOYYAIOIIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JESITENbHOCTH I[IEHHOCTHO-CMBICJIOBBIMM YCTAHOBKAMH, HPUCYLIMMH CHUCTEME
OMOJOTMYECKOrO0  00pa3oBaHus, HAJIUYUE OSKOJOTMYECKOro MPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTh 1I€JIM U CTPOUTD KU3HEHHBIE MJIAHBI.

JIn4HOCTHBIE PE3YyNBTATBI OCBOEHUS NpeaMeTa «bHOJOTUs» JOCTUTAKOTCS B
CAMHCTBE YYEOHOW ¥ BOCIUTATEIBHOW JEATEIHPHOCTH B COOTBETCTBHH C
TPAJUIUOHHBIMA POCCUICKUMU COLIMOKYJIBTYPHBIMU, UICTOPUUECKUMH U TyXOBHO-
HPaBCTBEHHBIMU 1IEHHOCTSIMHU, MPUHATHIMU B OOIIECTBE MpaBUIaMU U HOPMaMu
MOBEJACHUSI U CIOCOOCTBYIOT IIpOIlECCaM CaMOMO3HAHUS, CAMOBOCIUTAHUS U
CaMOpAa3BUTHs, pPa3BUTHS BHYTPEHHEW MO3WUIMU JIMYHOCTH, MATPUOTU3MA,
YBAXXEHHUS K 3aKOHY M MPABOMOPSAKY, YEJIIOBEKY TPYJa U CTaplIEMy MOKOJEHUIO,
B3aMMHOTO YBA)KE€HUSI, OCPEKHOIO OTHOIIEHUS K KYyJbTYPHOMY HACJIEAUI0 HU
TpagulUMsM MHOTOHAallMOHAJIbHOTO Hapoaa Poccuiickoir Penepauuu, npupoae U
OKPYKarLIEH cpelie.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS ydeOHOTro mipeamera «buomorus»
JOJDKHBI OTPakaTh TOTOBHOCTh U CITOCOOHOCTH 00YYarONUXCsl PYKOBOJCTBOBATHCS
chOpMHUPOBAHHOM BHYTPEHHEH TO3UIMEN JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllUi, TO3UTUBHBIX BHYTPEHHHX  YOEXKJCHHH, COOTBETCTBYIOIIMX
TPaJAWIIMOHHBIM IIEHHOCTSIM POCCHUICKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONbITA U OMbITA AEATEIBHOCTH B MPOLECCE PEANM3AMU OCHOBHBIX HAIPABICHUMN
BOCIIUTATEIIbHOM AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:
c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM 00YYAIOIIETOCs KaK aKTUBHOTO U

OTBETCTBEHHOTO WIEHA POCCUHCKOTO OOIIECTBA;
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OCO3HAHUE CBOMX KOHCTUTYITMOHHBIX MPAB M 00513aHHOCTEH, yBaKEHUE 3aKOHA
Y TIPaBOIOPSIKA;

TOTOBHOCTB K COBMECTHOU TBOPUYECKOM NESITEILHOCTH MPHU CO3/TaHUN YIEOHBIX
IPOEKTOB, PEIIEHHH Yy4eOHbIX W TO3HABaTEJIbHBIX 3aJa4, BBINOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTIPENENSITh COOCTBEHHYIO TO3HUIMI0 10 OTHOIIEHUI0 K
SIBJICHUSIM COBPEMEHHOM KU3HHU U OOBIICHATH €€;

YMEHUE YYHUTHIBATh B CBOUX JEUCTBUSX HEOOXOJIMMOCTH KOHCTPYKTHBHOI'O
B3aUMOJICUCTBUS JIIOJIEHN ¢ pa3HbIMU YOEXKICHUSMU, KYyJIbTYPHBIMHU LIEHHOCTSAMH U
COLMAJIbHBIM TOJI0KEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHBIX, TIO3HABATEIbHBIX W HCCJIEAOBATEILCKUX 3a7a4y, YBaXXKUTEIBHOTO
OTHOIIEHUSI K MHEHMIO OIMOHEHTOB NpHU OOCYXKIECHUU CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPKAHUS;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOM JNEATEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUNCKON TPAKIAHCKON MICHTUYHOCTH, TATPUOTHU3MA,
YBAKEHHS K CBOEMY HapOJy, YyBCTBA OTBETCTBEHHOCTH nepesa PoanHoii, ropaoctu
3a CBOM Kpau, CBOK PoamHy, CBOM f3bIK M KYJbTYPYy, IPOLLJIOEC W HACTOSIIEE
MHOTI'OHallMOHaJIbHOIO Hapoaa Poccenn;

[IEHHOCTHOE OTHOIIIEHHE K MPUPOJAHOMY HACJEIUIO U MaMATHUKAM MPUPO/IBI,
JNOCTUXEHUSAM Poccun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYAE;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ] POCCHUHCKHX Y4YE€HBIX B CTAHOBIIEHUE U
pa3BuUTHE OHMOJOTUM, TMOHUMAHHWS 3HAYEHHs OHOJOTMHM B TMO3HAHUU 3aKOHOB
MPUPOBI, B )KU3HH YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIIyKeHHUI0 u 3ammuTte (OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

OCO3HAHHUE IYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAllUI0 W TMPUHUMATH OCO3HAHHBIC PEIICHUS,
OPHEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHUE JINYHOTO BKJIAJIa B IOCTPOEHUE YCTOMYUBOIO Oy IyIIEro;

OTBETCTBEHHOE OTHOILIICHUE K CBOUM POAUTEISAM, CO3IAHUIO CEMbU HAa OCHOBE
OCO3HAaHHOTO MNPUHATHS LEHHOCTEM CEMEMHOM KU3HU B COOTBETCTBHM C
TpaguuusaMu HaposioB Poccuu;

4) 3cTeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOILEHHE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAy4YHOrO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIIICHUI;
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MOHMMAHUE SMOIMOHATBHOTO BO3/ACHCTBHUSI )KMBOM MPUPOJIBI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPAQXEHUIO B Pa3HbIX BUAAX HCKYCCTBA, CTPEMJICHHUE
MPOSIBIIATH KAYECTBA TBOPUECKOM JIMYHOCTH;

5) ¢usnuyeckoro BocnUTAHUA, GOPMHPOBAHMS KYJbTYPbI 3[I0POBbSI H
IMOLMOHAJIBLHOIO0 0JIArONOJyYHs:

MOHMUMAaHUE U pean3alys 3J0pOBOTO 1 6€30macHOro oOpasa JKu3HU (310pOBOE
MUTaHWe, COOJTFOICHIE TUTUEHNYECKHUX MPABIII K HOPM, COaTaHCUPOBAHHBINA PEKUM
3aHATUH W OTAbIXa, peryisipHas ¢u3nueckass aKTHUBHOCTb), O€pexHOro,
OTBETCTBEHHOT'O U KOMIIETEHTHOTO OTHOLIEHUSI K COOCTBEHHOMY (PU3UYECKOMY U
MICUXUYECKOMY 370POBBIO;

MOHMMAHUE 1EHHOCTU TNpPaBUJ HWHJUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOr0 MOBEJEHUS B CUTYalUsAX, YTPOXKAIOIIUX 3/I0POBBIO U )KU3HHU JIIO/IEH;

OCO3HAHUE TOCIEJACTBUNA U HEMPUSATUS BPEAHBIX MPUBBIUEK (YMOTpeOIeHUs
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS );

6) TPY10BOIr0 BOCIIUTAHUS:

TOTOBHOCTH K TPY/y, OCO3HAHHE IIEHHOCTH MacTEPCTBA, TPYA0TIOOHE;

FOTOBHOCTh K AKTUBHOM JEATEIBHOCTH TEXHOJOTHMYECKOW W COLUUAIBHOMU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIMUPOBATh, IJIAHUPOBATh U CAMOCTOSITEIHHO
BBITIOJIHATD TAKYIO JEATEIbHOCTD;

WHTEPEC K pa3nuuHbIM cdepam mpodhecCHOHATBHOU JeATeTbHOCTH, YMEHUE
coBeplIaTh OCO3HAaHHBIM BBIOOp Oynaymield mpodeccud U peaTru30BbIBATH
COOCTBEHHbBIE KU3HEHHBIEC IJIAHBI,

TOTOBHOCTh M CIHOCOOHOCTH K 0Opa3oBaHUI0 U C€aMOOOpa30BAHMIO Ha
MPOTSIKEHNUN BCEH KU3HU;

7) 3K0JIOrH4e€CKOr0 BOCIIMTAHMS:

HKOJIOTHYECKH TIeJIECO00pa3HOE OTHOIICHHUE K MMPUPOJIE KaK UICTOUYHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CylIECTBOBAHUS;

MOBBIIICHUE YPOBHS JKOJOTUYECKOM KyJIbTYphl: MPUOOpPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNIKOB M OLEHKM HX BO3MOXHBIX MOCIEACTBUM s
OKPYXKAIOLIEH CPEIb;

OCO3HaHUE TI00aTBFHOTO XapaKTepa HKOJOTHYECKUX MPOOIIeM U TMyTed ux
peleHus;

CIOCOOHOCTh UCTIOIb30BATh MPUOOPETaeMbl€ MPU U3yUEHUN OMOJIOTUY 3HAHUS
U yMEHUS TPU pEHICHHH  TpoOJiieM, CBS3aHHBIX C  PaAIMOHAIBHBIM
MPUPOAOIOIb30BaHUEeM  (COOMIOZICHNE TIpaBWJI  TOBEACHUS B TPUPOJE,
HaIlpaBJICHHBIX HA COXPAHECHHE pABHOBECHS B SKOCHCTEMAxX, OXpPaHy BHJIOB,
AKOCUCTEM, OHOChEphl);
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AKTUBHOE HENPUATHE AEHUCTBUM, IPUHOCAIINAX BPE OKPYKAIOIIEH IPUPOIHON
cpene, yMEHUE MPOTHO3MPOBATh HEOIArONPUSTHBIE IKOJIOTMYECKUE MOCIEACTBUSA
IPEANPUHUMAEMBIX JIEUCTBUM U NIPENOTBPAIIATh UX;

HaJIM4KME PA3BUTOIO HKOJIOIMYECKOTO MBIIUICHHS], YKOJIOTHYECKOM KYJIBTYPHI,
OIBITA NEeATEIbHOCTH JKOJIOTUYECKON HaIIPAaBJICHHOCTH, YMEHUS
PYKOBOACTBOBATbCA MMM B ITO3HABATEJIIbHOW, KOMMYHMKATHBHOM M COLMAIBHOU
IIPAKTUKE, TOTOBHOCTH K y4aCTHIO B IPAKTUYECKOMN IESATEIBHOCTH 3KOJIOTHYECKOU
HaIIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHMS:

c(OpPMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOILIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOILECTBEHHOW MPaKTHUKW, OCHOBAHHOTO Ha JTUAJOre
KYJbTYpP, CHOCOOCTBYIOLIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE S3BIKOBOM M YHTATEIbCKOM KYyJBTYpPbl KaK CpEACTBa
B3aUMOJICUCTBUS MEXY JIFOAbMU U NIO3HAHUS MUPA;

NOHMMaHUE crneuuuK OHONOTHH KaK HayKH, OCO3HaHUS €€ poiu B
(GOpMUPOBAHUN PALMOHATIFHOTO HAYYHOT'O MBIIUICHUS, CO3AAHUM IIEIOCTHOTO
NpEICTaBICHUS 00 OKPYXAIOUIEeM MHUpPE KaK O €IUHCTBE MPHUPOJbI, YeJOBEKa U
oOuiecTBa, B IO3HAHUU MPUPOAHBIX 3aKOHOMEPHOCTEW M PpELIEHUH MIpodsieM
COXpaHEHUs IIPUPOJHOTO PAaBHOBECHS;

yOeKAEHHOCTh B 3HAYUMOCTU OWOJIOTMM JJIi COBPEMEHHOW IMBHIIM3AIINU:
oOecrieyeHnss HOBOTO YPOBHS Pa3BUTHS MEIHUIIMHBI, CO3JaHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CIIOCOOHBIX  pelIaTh PECypcHble  NPOOJIEMBl  pa3BUTHUSA
4eJI0BEYECTBA, IIOUCKA MyTeH BBIXOAA U3 INIOOAJBHBIX HKOJIOTHMUYECKUX MPOOJIEM U
o0OecrieyeHus  Imepexoja K  YCTOMYMBOMY  pa3BUTHIO,  PallMOHAIBHOMY
UCIIOJIb30BAHUIO TPHUPOAHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B IIOJYYEHUMU OMOJIOTMYECKMX 3HAaHMH B LEJAX
HOBBILIEHUS] OOIIEH KyJbTYpbl, €CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH, Kak
COCTaBHOHM 4acTH (PYHKUIMOHAJIBHOW T'PaMOTHOCTH O0OydYarommxcs, Gpopmupyemon
IpU U3y4YEHUH OMOJIOTHY;

IIOHMMAHHUE CYLIHOCTHM METOAOB IO3HAHUS, UCIOJB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh MOJy4yaeMble 3HaHWs JJI1 aHauu3a H
OOBSICHEHUS SABJICHUN OKPY’KAIOLIET0 MUpa U MPOUCXOJALIMX B HEM M3MEHEHMH,
yMEHHE JeflaTh OOOCHOBAHHBIE 3aKIIOUYEHHS Ha OCHOBE HAyYHBIX (DAKTOB H
MMEIOLIMXCS JAHHBIX C LIEJIbIO ITOIYYEHHUsI JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIb30BATh OWOJIOTMUYECKHUE 3HAHUS Ui
pelIeHns Mpo0JIeM B PealIbHBIX KU3HEHHBIX CUTYaLMSIX;

OCO3HaHUE I[ICHHOCTH HAyYHOM JEATEIBHOCTH, N'OTOBHOCTH OCYILECTBISATH
IIPOEKTHYIO U UCCIEA0BATENBCKYIO AEATEIbHOCT NHANBUAYAIBHO U B IPYyIIIE;
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TOTOBHOCTh ¥  CIIOCOOHOCTh K  HENpPEphIBHOMY  0Opa3oBaHUIO H
caM000pa30BaHNI0, K AKTMBHOMY IOJIyYE€HUIO HOBBIX 3HAHUN MO OHMOJOTUH B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSAMHU.

METAIIPEJMETHBIE PE3YJIBTATbBI

MertanpenMeTHbie pe3yiabTaThl OCBOCHMS y4eOHOTo mpeameTa «buosorusy
BKJIFOYAIOT: 3HAYMMbIC U1 (OPMHPOBAHUS MHUPOBO33PEHUS O0YyUYaArOIIUXCS
MEXIUCITUTUTHHAPHBIE (MEXIPEIMETHBIC) OOIICHAYYHBIC MOHSATHS, OTPaXKAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHpa H CHCNU(PUKY METOIOB TO3HAHUSA,
UCIIOJIBb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIus, sIBJICHHE, MpOoIiece,
cucTeMa, Hay4YHbI (pakT, MPHUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUs,
WCCJIeI0BaHNe, HAOIOICHNE, H3MEPEHNUE, SKCTIEPUMEHT U JPYTHX ), YHUBEPCATbHBIC
y4ueOHble JelCcTBUS (TMO3HABaTeIbHBIE, KOMMYHHKATHBHBIC, PETYJSTUBHBIC),
obecneunBaroniue GopMUpoBaHue (PyHKIIMOHAIBHON IPaMOTHOCTH W COIMAILHOM
KOMIETEHIIMU  OOYYarIIMXCs, CIIOCOOHOCTh OOyYaromMXCsl  HCMOJb30BaTh
OCBOCHHBIE MEXIUCIMIIIIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAJIbHBIE
ydeOHbIe ACHCTBUS B MO3HABATEIHLHON M COLMATILHON MPAKTHKE.

MeranpeamMeTHbIe Pe3yiabTaThl OCBOCHHUS TPOTPAMMBI CPEIHETO O0O0IIero
00pa30BaHUsl TOJKHBI OTPAXKATh:

Osjaaaenue YHUBEPCAIbHbIMHU Y4eOHbIMU NMo3HABATEJIbHBIMH
JEeUCTBUSIMMU:

1) 6a30Bble JIOrHYecKue AeMCTBHS:

CaMOCTOSITEIbHO  (OpPMYJIMPOBAaTh W aKTyalW3upoBaTh  MpoOIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

MCMOJIb30BaTh IIPM OCBOCHUM 3HAHUM MPUEMBI JIOTMYECKOTO MBIIICHUS
(amanm3a, CUHTE3a, CpaBHEHMS, Kilaccudukaimu, 0000IIeH N ), paCKPBIBATh CMBICIT
OMOJIOTMYECKUX TOHATUN (BBIAEIATH UX XapaKTEPHbIC MPU3HAKHU, YCTAHABJIMBATH
CBSI3U C JIPYTUMH TOHATHUSIMM);

ONpENEATh LEIN JACSTEIbHOCTH, 3a/laBas MapaMeTpbl M KPUTEPUU UX
JIOCTUXKEHHUS, COOTHOCUTD PE3YJIbTAThI AEATEIIBHOCTH C MOCTABICHHBIMU LIEJISIMU;

WCITOJI30BATh OMOJIOTUYECKHUE TIOHSATHS JIsl OOBSICHEHUS (PAKTOB M SBICHUMN
YKABOW MPUPOBI;

CTPOUTH JIOTMYECKUE paCCyXJACHUS (MHAYKTUBHBIC, JCAYKTUBHBIC, IIO
aHAJIOTUM), BBISIBISATH 3aKOHOMEPHOCTH W TPOTHUBOPEUYHUS B paccMaTPUBAEMBIX
SIBICHUSX, (DOPMYIMPOBAThH BHIBOIBI M 3aKIIFOUCHHS,;

MPUMEHSITh CXEMHO-MO/IENIbHBIE CPEICTBA JIJISl PE/ICTABICHUS CYIIECTBEHHBIX
CBS3€ W OTHOIICHWA B W3y4aeMbIX OHOJOTHYECKHX OOBEKTaX, a TaKKe
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NPOTUBOPEUYHI PAa3HOTO pPOAA, BBISIBICHHBIX B Pa3IMYHbIX HHPOPMAIIMOHHBIX
UCTOYHUKAX;

pa3palaTeiBaTh IJIaH pEIICHUs MPOOJIEMBbI C YYETOM aHaan3a UMEIOLIUXCS
MaTepHabHBIX U HEMaTepHUaJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTUBHI B IEATEIBHOCTD, OLIECHUBATH COOTBETCTBUE PE3YJILTATOB
LEJISIM, OLICHUBATh PUCKU MOCTEACTBUN ACSITEIbHOCTH;

KOOPAMHHUPOBATH U BHIMOJIHATH PA0OTY B YCIOBHUSIX PEAbHOTO, BUPTYaJIbHOTO
¥ KOMOMHMPOBAHHOTO B3aMMOJCHCTBUS;

pa3BUBATh KPEaTUBHOE MBIIICHUE IPU PEUICHUN )KU3HEHHBIX MPOOIIEM.

2) 0a30BbIe MCCIIEeI0BAaTEIbCKHE 1eliCTBUSA:

BJIa/IE€Th HaBbIKAMU Y4eOHO-UCCIIEI0BATENBCKONW U MPOSKTHON JIEATEIbHOCTH,
HaBbIKAMHU  paspelieHusi npodjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSTEIbHOMY TIOMCKY METOJIOB PEIIEHHsI MPAKTHUECKUX 3a]1a4, TIPUMEHEHUIO
pa3IMYHBIX METOJIOB MO3HAHUS;

UCIIONIb30BaTh pPAa3jMyHble BUABI JEATEIBHOCTH MO TOJXYYEHHIO HOBOTO
3HAHUS, €ro HWHTEpPIpEeTalNH, MPeoOpPa30oBaHUI0 M NPHUMEHEHHUI0 B Y4YeOHBIX
CUTYalUsAX, B TOM UUCIIE MIPH CO3JaHUH YUEOHBIX U COLUATIBHBIX MPOEKTOB;

(dopmMHUpoBaTh HAYYHBIN TUIT MBIIUICHHS, BJIaJ€Th HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMH MTOHATUSAMHU U METOJIAMH;

CTaBUTh U (opMmynHpoBaTh COOCTBEHHBIE 3aJaud B 0Opa30BaTEIbHON
JESITEIbHOCTH U KU3HEHHBIX CUTYaIUsX;

BBISIBIISAITh TIPUYMHHO-CIIECACTBEHHBIE CBSI3M M aKTyaJlM3UpOBaTh 3ajady,
BBIJIBUTATh TUTOTE3Y €€ pelIeHus], HaXOIUTh apryMEHTHI JJIs JOKa3aTeIbCTBA CBOUX
YTBEp)KJICHH, 3a71aBaTh HapaMeTPhl U KPUTEPUU PELICHHUS;

aHAJIM3UPOBATh TOJYYEHHbIE B XOJE€ pELICHHS 3aJaud pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX IOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIOBHSX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OILICHUBATh MPUOOPETEHHBIHN OIBIT;

OCYIIECTBIISITh LIE€JICHANPABICHHBIN MOMCK MEpEeHOca CPEJACTB U CIOCOOOB
JENUCTBUS B TPO(HECCHOHATBHYIO CPEy;

yYMETh TMEPEHOCUTh 3HAHWS B IMO3HABATEIbHYIO UM MPAKTHUYECKYIO 00JacTH
KHU3HEIeATEIIbHOCTH;

yMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTei;

BBIIBUTAaTh HOBBIE HJI€U, NpeiaraTh OPUTHHAIbHBIE TMOIXOAbl U PELICHHUS,
CTaBUTh MPOOJIEMBI U 337a4H, JOMYyCKAIOIINE aJIbTePHATUBHBIC PEILICHUSI.

3) padora ¢ nnopmanuei:

OPUEHTHPOBATHCS B PA3IMYHBIX UCTOUHUKAX MHPOpPMALIUU (TeKCTe yueOHOTro
nocoOusi, HAy4YHO-TIOMYJSIPHOW JHTEeparype, OWOJIOTHYECKUX CIIOBapsAX W
CIPaBOYHHUKAX, KOMIBIOTEPHBIX 0a3zax AaHHbIX, B MHTepHeTe), aHamM3upoBaTh
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uH(OPMAITUIO PA3INYHBIX BUIOB U (HOPM MPEACTABICHUS, KPUTUUECKH OIICHUBATH
e€ T0CTOBEPHOCTh U HEMMPOTUBOPEUNBOCTH;

dbopMyIMpPOBATH 3aMPOCHl U MPUMEHSATH PA3JINYHBIE METOJBI MPU TOWCKE U
oTbope Omosiornyeckor MHPopMaIuu, He0OXOAMMOMN /JIsI BBIMOJHEHUS YUEOHBIX
3amady;

npuoOpeTaTh OIBIT KCHOJB30BaHUS MHGOPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBAThH KYJbTYPY aKTUBHOTO HCITOIH30BAHUS PA3IMYHBIX
TIOMCKOBBIX CHUCTEM;

CaMOCTOSITEILHO ~ BBIOMpATh  ONTUMaJbHYIO  (OpMy  TIpeaCTaBICHUS
ouosiornyeckor nHOOpMaIMK (CXeMbl, rpadUKU, TUaArpaMMbl, TAOIUIbI, PUCYHKH U
Apyroe);

WCIIOJIb30BaTh HAyYHBIA S3BIK B KayeCTBE CpeAcTBa IMpu pabote ¢
Oouonornueckoi wMHGOpPMANMEW: TNPUMEHSATh XUMHYECKHE, (QU3NUYECKUE U
MaTeMaTHYeCKUe 3HAaKW U CUMBOJIBI, (hopMmyIbl, ab0peBHaTypy, HOMEHKIATYpY,
UCIIONB30BaTh M NPeoOpazoBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CPEICTBA
HATJISTHOCTH;

BIAJCTh  HABBIKAMH  pAacloO3HAaBaHWSA W 3aUTHl  WH()OpMmaIuwy,
UHPOPMAITMOHHOK 0€30MMaCHOCTH JTMYHOCTH.

Ogi1aieHHe YHUBEPCAJbHBIMA KOMMYHUKATUBHBIMH A€HCTBUSMM:

1) o61enme:

OCYIIECTBIISATh KOMMYHHUKAITMHU BO BCeX c(pepax »KM3HU, aKTUBHO YIaCTBOBATh
B JIMAJIOTe WM TUCKYCCHH MO CYIIECTBY 0OCYXIaeMOil TeMbl (YMEHHE 3a/1aBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXKICHHS OTHOCHTEIHHO BBITIOJHEHUS TIpeiaracMoin
3a/la4y¥, YYUTHIBATh WHTEPECHl U COTVIACOBAHHOCTh TO3MIMHA APYTUX YYACTHHUKOB
JTMAJIoTa WA TUCKYCCUHN);

pacmo3HaBaTh HEBEpOAbHBIE CPEACTBA OOINCHHS, TOHWMATh 3HAYCHUE
COLIMATIFHBIX 3HAKOB, MPEINOCHUIOK BO3HHUKHOBEHHSI KOH(JIMKTHBIX CHUTYAaIlHid,
YMETh CMSATYaTh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BIAJCTh PA3TUYHBIMU CTIIOCOOAMHU OOIINECHHS] M B3aUMOJCHCTBUS, MOHUMAThH
HAMEPEHUS IPYTUX JIIOJIEH, MPOSBIISITh YBAKUTEILHOE OTHOIICHUE K COOCCETHUKY
U B KOppPEKTHOM popme popMyarpoBaTh CBOU BO3PAKECHHUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHS C HCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHasl 1eSITeJIbHOCTD:

MOHMUMATh M HMCIOJIL30BaTh MPEUMYIIECTBA KOMAHAHOW W WHIAMBUIYJTBHON
paboThI MpH PEIICHUH OMOJIOTHYECKOU MPoOIeMbl, 000CHOBBIBAThH HEOOXO0IUMOCTh
IPUMEHEHHUS TPYNIOBBIX (POPM B3aUMOICHCTBUS TIPH PEIICHUU YUeOHOH 3a1a4u;

BBIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX ICHCTBHH C Y4ETOM OOIIMX
WHTEPECOB M BO3MOXKHOCTEH KaKIOTO WICHA KOJUICKTUBA;
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IIPUHAMATh LEIM COBMECTHOM  JEATEIbHOCTH, OPTraHU30BbIBATH U
KOOPJIWHUPOBATh JACHUCTBUA MO €€ NOCTHKEHHIO: COCTAaBJISITh IUIAH JECWCTBHM,
pacmpenenartb poid ¢ Y4E€TOM MHEHH Yy4YaCcTHHUKOB, OOCYXJaThb pe3yJbTaThl
COBMECTHOM pabOThI;

OIICHMBATh Ka4€CTBO CBOETO BKJIa/a U KaXKJOTr0 YYaCTHUKA KOMaH/Ibl B 001N
pe3yabTaT 1o pa3padOTaHHBIM KPUTEPHSIM;

IIpe/yarartb HOBBIE IIPOEKTHI, OLEHMBATh HJAEH C TO3MLUHWHA HOBH3HBI,
OPHUTHHAIBHOCTH, NPAKTUYECKON 3HAUNMOCTH;

OCYILIECTBJIATh TO3UTUBHOE CTPATETHUYECKOE IIOBEICHUE B PaA3JIMYHBIX
CUTYaIUSX, POSIBISATH TBOPUECTBO U BOOOpaKeHHE, ObITh HHUIIUATUBHBIM.

OBJaeHne YHMBEPCANbHBIMH PeryJATUBHBIMU AeHCTBUSAMM:

1) camoopranuszanus:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS [UJIS BBIABJICHHUS TpoOJIeM U HX
pelIeHus B )KU3HEHHbBIX U YYEOHBIX CUTYaIUSX;

BbIOMpaTh Ha OCHOBE OHOJIOTUYECKUX 3HAHUI IIEJIEBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX JCHCTBHUAX M NOCTYNKAax IO OTHOLICHWIO K KUBOM NPHUPOJE,
CBOEMY 3/10POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATENIbHYIO JESATEIbHOCTD, BBISBIATH
npo0JeMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3aJja4l B 00pa30BaTEIbHON
NEATEIBHOCTH U )KU3HEHHBIX CUTYaLNsIX;

CaMOCTOSITENIbHO COCTABIISATH IJIaH PELIECHUS MPOOIEMBI C YIETOM UMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXHOCTEH U MPEANOUYTEHUH;

JaBaTh OLIEHKY HOBBIM CHUTYaLUsIM;

pacumMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIOUYTCHHI;

JieN1aTh OCO3HAHHBIN BHIOOD, ApTyMEHTUPOBATh €0, OpaTh OTBETCTBEHHOCTH 3a
pelieHue;

OIIEHUBATh TPUOOPETEHHBIN OIIBIT;

croco0CTBOBAaTh (HOPMHUPOBAHUIO U TPOSBICHUIO IIUPOKOW HPYyIUIUU B
pa3HBIX O0JacTAX 3HAHWM, MOCTOSHHO TOBBIIIATH CBOM 00pa3oBaTENbHBIA H
KYJIbTYPHBIM YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JIESTEIBHOCTD,
OLIEHMBAaTh COOTBETCTBUE PE3YJIHTATOB LETSM;

BJIaJ€Th HABBIKAMU  [O3HABATEJIbHOM  peQUIeKCMM KAk  OCO3HAHMS
COBEpIIAEMBIX JCHCTBUM M MBICIUTEIBHBIX IIPOLIECCOB, HMX PE3YJbTATOB H
OCHOBaHMi, UCMOJIb30BaTh MPUEMBI pedIEKCUU IJI OLIEHKU CUTYyalluu, BbIOOpa
BEPHOIO PEILICHHUS;

YMETh OIIEHMBAaTh PUCKM WU CBOEBPEMEHHO IPUHHUMATh PELIECHUS IO HX
CHIKEHHIO;

24



OPUHUMATh MOTHBBI W apryMEHThl JPYTMX IIpU aHaIU3€ pe3yJbTaToOB
NEeSATEIbHOCTH;

3) npuHsTHE Ce0S U APYrUX:

IPUHUMATB ce0sl, MOHMMAsi CBOM HEJOCTATKU U TOCTOMHCTBA;

OPUHUMATh MOTHUBBI M apryMEHTbl [JPYrMX IIpU aHaJlu3e pPe3yJbTaToOB
NESATEIbHOCTH;

IpU3HaBaTh CBOE MPABO U IPABO JIPYIUX HA OLIUOKH;

pa3BUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH IPYTOro YEJIOBEKa.

IMPEAMETHBIE PE3YJIBTATDBI

ITpenmeTHble pe3ynabTaThl OocBoeHusi nporpaMMmbl COO mo Ouonoruu Ha
0a30BOM YpPOBHE BKIIFOUAIOT crierupuyeckue s yaeOHoro npeameta «buomorus
HAy4YHbIC 3HAHUA, YMEHUSA U CHOCOOBI IEWCTBUN MO OCBOCHUIO, MHTEPIPETALIMU U
peoOpa30BaHUIO 3HAHUM, BUBI JEATEIBHOCTH MO MOJYYEHUIO HOBOTO 3HAHUS U
OPUMEHEHUIO 3HAHUI B Pa3iMuYHBIX y4E€OHBIX CUTYallUsX, a TaKXKe B PeaJIbHbIX
KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C Ouosorueil. B mporpamme mnpenMerHble
pe3yJIbTaThl MPEICTaBICHBI IO TOaM 00yUYEeHHS.

[TpenMeTHbIe pe3ynabTaThl OCBOEHUsI yueOHOro mpeamera «buonorus» ¢ 10
KJlacce I0JKHBI OTPaXaTh:

c(OpPMUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTUU B CUCTEME HAYYHOI'O
3HAHUSI ECTECTBEHHBIX HAyK, B (OpPMHUpPOBAHHM COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpPAa M HAyYHOIO MHPOBO33PEHMS, O BKJIAJIE POCCHUICKHUX WU
3apyOeXHBIX YU€HBIX-OMOJOrOB B pa3BUTHE OHOJOTUH, (YHKIUOHAIHLHON
I'PaMOTHOCTH Y€JI0BEKA JUIsl pEICHUs dKU3HEHHBIX 3a/1a4;

YMEHHME DPACKPBIBAaTh COAEpKAHME OMOJOIMUYECKUX TEPMHUHOB M IOHSITHIA:
KU3Hb, KIIETKA, OPraHu3M, MeTa00JIn3M (0OMEH BEIIECTB U MPEBpAIlCHNUE SJHEPTUN),
romMeocras (camoperyJijsilus), ypOBHEBas OpraHu3alusl JKUBBIX  CHCTEM,
CaMOBOCITPOU3BEACHUE (PENPOIYKIHS ), HACIEACTBEHHOCTh, U3MEHUNBOCTh, POCT U
pa3BUTHE;

yMEHHME H3JlaraTb OWOJIOTMYECKUE TEOopuu (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAs, ILIEHTpaJbHas JIOTMa MOJIKYJSIpHON Ouosnoruu), 3axousl (I
Menpens, T. Moprana, H. 1. BaBuiosa) u ydenus (0 meHTpax MHOroo0Opasus u
IPOUCXOXKIECHUS KyJIbTypHbIX pacTeHuil H. U. BaBunosa), onpenensts rpaHULibl UX
IPUMEHUMOCTH K JKUBBIM CUCTEMAM;

YMEHHE BJaJIeTh METOIaMHU HAYYHOTO TIO3HAHUS B OMOJIOTUU: HAOMIOCHUE U
ONMCAHUE JKUBBIX CHUCTEM, IMPOLIECCOB U SIBJICHUM, OpraHU3alys W NPOBEICHUE
OMOJIOTMYECKOT 0 IKCIIEPUMEHTA, BbIIBHIKEHHUE TUIOTE3bI, BBISIBIEHUE 3aBUCUMOCTH
MEXJy HCCIEAYEMbIMM BEJIUYMHAMU, OOBSICHEHHE IIOJIyYEHHBIX pPE3YJbTaTOB,
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UCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHI, TEOPUN M 3aKOHOB, YMEHUE JENaTh BHIBOJbI
Ha OCHOBAHHH TOJYYECHHBIX PE3YJIbTATOB,;

YMEHHE BBIJICISATh CYIIECTBEHHbIEC MPU3HAKKA BHPYCOB, KJIETOK MPOKAPUOT U
JYKapuOT, OJHOKJIETOYHBIX M MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU
IPOLIECCOB: OOMEHa BEIIECTB U IIPEBPALLEHUS 3HEPIUU B KIETKE, (pOTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTHYecKoro oOMeHa, XEeMOCHMHTe3a, MHUTO03a, Meio3a,
OIUIOIOTBOPEHUS, PAa3MHOXKEHHS, WHIUBUIAYaJbHOTO pa3BUTHUA OpraHu3Ma
(oHTOTEHE3);

YMEHHME NPUMEHSAThH IOJIyYE€HHbIE 3HAHUS U1 OOBSICHEHUS OMOJIOTMYECKUX
IPOLIECCOB U SIBJICHWUM, JJI NPUHATUS NPAKTUYECKUX PEIICHUN B MOBCEIHEBHOU
KHU3HU C IeNIplo obecrieyeHus 0e30MacHOCTH CBOETO 3I0POBbS M 30POBbS
OKpYKaIOIIMNX JIOACH, COOI0IEHUSI HOPM IPaMOTHOTO TIOBEJICHUS B OKpY KaroIen
OPUPOJIHOM cpesie, MOHMMAHUE HEOOXOAMMOCTH HCIOJb30BaHUS JOCTHXKEHUN
COBpPEMEHHON  Ouosormu U OMOTEXHOJOTMH Ui  palUOHAJIbHOTO
IPUPOIOTIOTB30BAHUS;

YMEHHE pellaTh »JJIEMEHTAapHble TEHETHYECKHE 3aJadyd Ha MOHO- H
OUTUOPUIHOE CKpEIIMBAHME, CLEIJICHHOE HAacJIeI0BaHUE, COCTABIATH CXEMBI
MOHOTMOPHUIHOTO CKpEIIMBAaHMs JJIsl MpeCKa3aHUsl HACJIEJOBAHUS NPU3HAKOB Y
OpPraHHU3MOB;

YMEHHE BBIMOJHATH J1a0OpaTOpHBIE M MpakTHYEeCKHe pPadoThl, COOIIOATH
npaBuiia Ipu paboTe ¢ yueOHBIM U JIa0opaTOPHBIM 000PYA0BAHUEM;

YMEHHE KPUTHYECKH OLEHUBAaTh W HHTEPIPETUPOBATH HHOOPMALUIO
OMOJIOTMUYECKOT0  COJAEPIKAHMS, BKIIOYAIOIIYIO IICEBJOHAYYHbIE 3HAHUA U3
Pa3IMYHBIX UCTOYHUKOB (CpeAcTBa MacCOBOM MH(OpMAaLMU, HAYYHO-IOMYJISIPHbIE
MaTepuasbl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHUNH B OHMOJOTHH,
MeAMIIMHE, OMOTEXHOJIOTHH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE NHCbMEHHBIE U YCTHBIE COOOIIECHMUS,
0000111251 OMOJIOTMUYECKYI0 MHPOPMALIMIO U3 HECKOJIBKMX HUCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHATUHHBIN anmapar OMOJIOTHH.

[IpenMeTHbIe pe3ynabTaThl OCBOEHUSI yueOHOro mpeameta «buonorus» ¢ 11
Kjlacce TOJDKHBI OTPaXaTh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTUU B CUCTEME HAYyYHOI'O
3HaHHUSA ECTECTBEHHBIX HAyK, B (OPMHPOBAHUM COBPEMEHHON €CTECTBEHHO-
HAYyYHOW KapTUHBI MUpPa M HAYYHOTO MHPOBO33PEHHS, O BKJIAJ€ POCCUUCKHUX U
3apyOeXHBIX YU€HBIX-OMOJOrOB B pa3BUTHE OHOJOTUH, (YHKIUOHATHLHOU
I'PaMOTHOCTH Y€JI0BEKA JUIsl pEICHUs dKU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJEPKaHUE ONOIOIrMYECKUX TEPMUHOB U IOHATUI: BU]I,
MONYJISIIUs, TEHO(POH, DBONIONHUS, ABWKYIME CHIbI ((PaKTOPhI) HBOIIOLNH,
IPUCTIOCOOIEHHOCTh OPraHU3MOB, BHJI000pa30BaHMUE, JKOJIOTHUECKHE (PaKTOPHI,
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IKOCHCTEMa, MPOJYIEHTbl, KOHCYMEHTBI, PpEIYLEHThl, I[eNu MUTAHUA,
AKOJIOTHYECKas MpamMua, OMoreonenos, onocdepa;

yMEHHE U3JaraTh OHOJOTHYECKHE TEOpUH (IBOJIONMOHHAs Teopus Y.
JlapBuHa, CHHTETWYECKAas TEOPHsS DBOJIOIHH), 3aKOHBI W 3aKOHOMEPHOCTHU
(3apoapimeBoro cxoactBa K. M. Bbopa, uepemoBaHusi TTIaBHBIX HANpaBICHUA U
nyTeit sBomoruu A. H. Ceeprioa, yuenns o 6mocepe B. U. Bepranckoro),
OTIPENEeNSITh TPAHUIIBI UX PUMEHUMOCTH K )KHBBIM CHCTEMAM;

YMEHHE BJIaJIeTh METOIaMH HAYYHOTO TIO3HAHUS B OMOJIOTHU: HAOIIOICHNE U
ONMHCaHNE JKUBBIX CHUCTEM, MPOIIECCOB U SBJICHHIA, OpPraHM3AIMs W TPOBEICHHE
OMOJIOTHYECKOT0 3KCTIEPUMEHTA, BEIIBIDKEHUE TUTIOTE3bI, BBISBICHUE 3aBUCUMOCTH
MEXIy HCCIEAYEeMbIMH BEIUYMHAMU, OOBSICHEHHE IOJYYEHHBIX pPE3yJbTaTOB,
UCIIOJIb30BaHHBIX HAYYHBIX MOHSATHI, TEOPUN M 3aKOHOB, YMEHUE JENaTh BBIBOJbI
Ha OCHOBAHHH TOJTYYCHHBIX PE3yJIbTATOB,

YMEHHE BBIICIATh CYIICCTBEHHBIE MPU3HAKA CTPOSHUS OHOJIOTUYECKUX
OOBEKTOB: BHJIOB, NOMYJSLMHA, TMPOAYIEHTOB, KOHCYMEHTOB, pPEIyLEHTOB,
OMOTeOIeHO30B W 3KOCHUCTEM, OCOOEHHOCTH TMPOIECCOB: HACIEACTBEHHOU
U3MEHYUBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHHUs, MPUCIOCOOIEHHOCTH
OpPTaHHW3MOB, JIEUCTBHUSA DJKOJOTHYECKHX (PAKTOPOB HA OpraHU3MBI, TepeHOca
BEIIECTB M TIOTOKAa DHEPIMH B JKOCHCTEMAax, aHTPOINOTEHHBIX HM3MEHEHHHA B
HKOCHCTEMAax CBOEM MECTHOCTH, KPYyTrOBOPOTa BEIIECTB U OMOTrCOXMMHUYECKHX
IIUKJIOB B Onocdepe;

YMEHHE TPUMEHSThH TMOJyYeHHBbIC 3HAHUS IS OOBSICHEHUS OWOJIOTHYECKUX
NIPOIIECCOB W SIBJICHWM, /IS TPUHATHS MPAKTHUECKUX PEIICHUH B IMOBCEIHEBHOM
KU3HU C TIeNblo obecredeHus 0e30MacHOCTH CBOETO 3I0POBbsi U 3I0POBBSA
OKpYKaIOIIMX JIOACH, COOI0IEHUSI HOPM IPaMOTHOTO TIOBEJICHUS B OKpY KaroIen
IPUPOJIHON cpese, MOHMMAHUE HEOOXOJWMOCTH HCIOJB30BaHUS JOCTH)KCHUN
COBPEMEHHOW OMOJIOTHH /ISl PAIMOHAIIBEHOTO TIPHUPOIOTIOIH30BAHHS,

YMEHHE pelaTh dJeMEHTapHbIe OMOJIOTHYECKHE 3a7aud, COCTABIISATH CXEMBI
MEepEeHOCca BEIIECTB U SHEPTHUU B IKOCHUCTEMAaX (LIeMU MUTAHUS);

YMEHHE BBIMOJHATH J1a0OpaTOpHbIE M MpakTHYEeCKHe pPadoThI, COOII0ATH
npaBuiia npu paboTe ¢ yueOHBIM U JIa0opaTOPHBIM 000PYA0BAHUEM;

YMEHHE KPUTHYECKH OIEHUBATh W HHTEPNPETUPOBATH HHOOPMAIHIO
OMOJIOTHYECKOTO  COJAEPIKAHMS, BKIIOYAIOIIYIO IICEBIOHAYYHBIC 3HAHHUS W3
pa3IMYHBIX UCTOYHHKOB (CpeACcTBa MaccoBOW MH(OPMALIMU, HAYYHO-MOMYJISIPHbIE
MaTepuaibl),  paccMaTpuBaTh  IJI0OaJbHBIE  SKOJIOTHYECKHE  MPOOIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3HIINIO;

YMEHHE CO3/laBaTh COOCTBEHHBIC THCHMEHHBIE W YCTHBIE COOOIICHHUS,
00001ast OUONIOTHUYECKYI0 MHPOPMAITUIO U3 HECKOJBKHX HUCTOYHHKOB, TPAMOTHO
UCIIOJIb30BaTh MOHATUHHBIN anmapar OMOJIOTHH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4vecTBo 4acos DJIeKTPOHHbIE
HanmeHoBaHue pa3iesioB U TeM undpoBbie
Ne n/m P Kontpoabnbie IIpakTnueckmue (upp )
NMpPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsI padoThI
pecypchl
but6mmoreka [IOK
1 b 3 0.5
HOTOTIUL KAl HayKa https://m.edsoo.ru/7f41¢292
2 JKuBbIe CHCTEMBI U X OpraHU3aIus 1 bubmorera LOK
p " https://m.edsoo.ru/7f41¢292
. bu6muoteka [JOK
1
3 XUMUYECKUN COCTaB U CTPOCHUE KIIETKU 19 1 hitps://m.cdsoo.ru/ 7416292
bubnunorexa [IOK
4 JKuzHenesTenbHOCTh KIETKU 10 hitps://m.cdsoo.ru/ 7416292
5 Pa3zMHOXeHUE U MTHANBUAYABHOE PA3BUTHE 10 1 bubnmoreka [JOK
OpPraHU3MOB https://m.edsoo.ru/7f41¢292
6 HacnencTtBeHHOCTh M UIBMEHUUBOCTh 18 1 15 bubmuorexa [{OK
OpraHu3MoOB ' https://m.edsoo.ru/7f41¢292
7 Cenexuust oprann3mMoB. OCHOBBI 7 but6mmoreka [IOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 2 4
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11 KJIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
HanmMeHoBaHue pa3iesioB U TeM uudpoBbie
Ne i/mn P Konrpoabnbie IIpakTuyeckue (cpp )
NMpPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsI padoThI
pecypchl
bu6mmoreka [IOK
1 2 0 9 1 1
BOMIOTHORHAT DHOMOTHA https://m.edsoo.ru/7f41cc74
) Bo3HHKHOBEHUE U pa3BUTHE )KU3HU Ha 9 0.5 bubnnorexka HOK
3emiie ’ https://m.edsoo.ru/7f41cc74
3 OpraHu3Mbl U OKpY>Karolas cpeia 5 1 bubmorexa HOK
P Py tHas cpei https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
4 1
Coo011ecTBa M 9KOJIOTHUECKHE CHCTEMBI 9 https://m.cdsoo.r/7f4 1ccT4
bu6mmoreka [IOK
P 2
> C3CPBHOC BpEMA https://m.edsoo.ru/7f41cc74
OBLIEE KOJIMYECTBO YACOB I10
1 34 2 2.5

I[TPOTPAMME
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ITIOYPOYHOE IVTAHUPOBAHUE

10 KUIIACC
KosaunuecTBo yacos 3 N
JIEKTPOHHBbIe LM pPOBbIE
Ne n/m Tema ypoka Kontpoabubie IIpakTuyeckue P P
Bcero o0pa3oBaTe/IbHbIE PeCypChl
padoTsI padoTsI
bubnunorexa [IOK
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
2 MeTobI TO3HAHUS )KUBOW MPUPOIbI 1 bubmorexa OK
A PHPOLEL https://m.edso0o.ru/863e6122
MeTtobl u3yueHus: OUOJIOTHH.
3 [Ipaktuueckas padora Ne 1 | 0.5 Bbu6muoteka [JOK
«HMcnonp30Banue pa3IM4HbIX METOIOB IIPU ' https://m.edsoo.ru/863e632a
U3YYCHUU OMOJIOTUIECKUX O0BEKTOBY
4 buonornueckue cucremsl, NpOLECCHl U UX | bu6muoreka [IOK
U3y4ECHUE https://m.edsoo.ru/863e¢6564
. but6moreka [IOK
5 XHWMHUYECKHUI COCTAB KIETKU. 1
https://m.edsoo.ru/863e674¢
but6mmoreka [IOK
6 M 1
HHEPAIbHBIE COIU https://m.edsoo.ru/863e674¢
but6mmoreka [IOK
7 B 0 1
048, ec broTorireckas poits https://m.edsoo.ru/863e674¢
bubnunorexa [IOK
8 b , i 1
CTKCH, X CBORCTRA https://m.eds00.ru/863e6b72
b K
9 CocraB u cTpoeHHe 0EITKOB 1 nommorexa 110

https://m.eds00.ru/863e6b72
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bubnunorexa [IOK

10 Depme
PMEHTRI https://m.eds00.ru/863e6b72
buonornueckue kaTanu3aTophl.
1 Jlaboparopnas padota Ne 1 «3yuenue 0.5 bubnmoreka [JOK
KaTAIUTHYECKOU aKTUBHOCTH ()ePMEHTOB ) https://m.eds00.ru/863e6b72
(Ha mpuUMepe aMuIa3bl WM KaTajaasbl)»
bubnunorexa [IOK
12 VYriaeBoasl.
TICBOBE https://m.eds00.ru/863¢6870
but6mmoreka [IOK
13 JI
HITHABE https://m.eds00.ru/863¢6870
but6mmoreka [IOK
14 H .
YIJICHHOBBIC KHCITOTRE https://m.edsoo.ru/863e6d5¢
but6mmoreka [IOK
1 ATO
> https://m.edso00.ru/863e6d5¢
16 O06o0061eHne MaTepurana 1o Teme
17 HcTopus u MeTOLI H3YUEHUS KIIETKH bubmmotexa LIOK
p a M ’ https://m.edso0o.ru/863e6e88
but6moreka [IOK
18 Kun
CTOUHAL TCOPHA https://m.eds00.ru/863e6e88
19 Kinetka xak nemoctHas )KUBasg CUCTEMA bubmorexa IIOK
H https://m.eds00.ru/863e6e88
20 CTpoeHHte PYKapUOTUYECKON KIETKHU bubnnorexa LIOK
p yKap ' https://m.edso00.ru/863e6ff0
Crtpoenue kieTok sykapuoT. JlaboparopHas
pabota Ne 2 «/3yueHue CTpOCHUS KIETOK
. . bubmuorexa [{OK
21 pacTeHuii, KUBOTHBIX, TPUOOB U OaKTepuit 0.5

0] MUKPOCKOIIOM Ha TOTOBBIX
MUKpOTpernaparax U UX OlMUCaHUE

https://m.edso0.ru/863¢e716¢
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22 O06o061IeHne MaTepuaia 1o TemMe
23 KoHnTtposbHas padota
bubnunorexa [IOK
24 06
MEH BetlecTs https://m.eds00.ru/863e766¢
but6mmoreka [IOK
25 Tuner MmeTaboau3Ma B )KUBBIX OpraHU3Max.
https://m.eds00.ru/863e766¢
but6mmoreka [IOK
2 D .
6 OTOCHITES https://m.eds00.ru/863e7¢98
but6mmoreka [IOK
2 X
7 CMOCHITES https://m.eds00.ru/863e7¢98
bubnunorexa [IOK
) o
8 JuepreTieckuii oOmen https://m.edsoo.ru/863e7aae
bubnunorexa [IOK
29 buocunres demca. https://m.eds00.ru/863e796¢
30 Peaknnsg MaTpHYHOTO CHHTE3a bubmorexa LIOK
1 P https://m.eds00.ru/863e¢796¢
31 Tpancusmus — OuocuHTE3 OCNKa bubmmotexa LIOK
https://m.eds00.ru/863e796¢
but6mmoreka [IOK
32 H —
CIICTOTHBIC (HOPMBI KH3HU — BHPYCEI https://m.eds00.ru/863¢7540
33 O0600menre Marepuaa 1mo TeMe
bubnunorexa [IOK
34 X i1 .
HSHCHHBIH I IIeTicH https://m.edsoo.ru/863e¢7dc4
bubnunorexa [IOK
35 II ;
POHECCBT JICTICHIA KIETIH https://m.eds00.ru/863e81b6
16 Murto3. Jlaboparopnas pabora Ne 3 0.5 bubnmoreka [JOK

((H&6J'IIOI[€HI/I6 MHUTO3a B KJIECTKaX KOHYHUKa

https://m.edsoo.ru/863e7dc4
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KOpEIKa JIyKa Ha TOTOBBIX

MUKpOTpenaparax»
37 @DopMBbI pa3MHOKEHUS OPTraHU3MOB bubamorexa
IIOhttps://m.edsoo.ru/863e83 1e
. bu6muoreka [IOK
38 Meiios https://m.edsoo.m/L8I63e7f4a
39 OO0pa3oBaHue U CTPOCHHE MOJIOBBIX KIETOK. Bubmmorexa [IOK
https://m.edso00.ru/863e81b6
Pa3BuTHe monoBbIX KieTok. JlaboparopHas
40 pabota Ne 4 «/3yueHue CTPOCHHUS TOJIOBBIX 0.5 bubmmorexa LOK
https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX MUKPOIIpENapaTax»
bu6muoreka [IOK
4 Omoz0TBOpCHHE. https://m.edsoo.ru/g63681b6
42 WNunuBuayanpsHOE pa3BUTHE OPraHU3MOB bubmmorexa LIOK
https://m.edso00.ru/863e8436
43 O06o061eHne MaTepurana 1o TemMe
44 ['eneTrka — Hayka O HaCJlEeICTBEHHOCTH U bubnmoreka [JOK
U3MEHYHUBOCTH https://m.edsoo.ru/863e8612
45 3aKOHOMEPHOCTU HACIEAOBaHUS bubnmoreka [JOK
[IPU3HAKOB. https://m.edsoo.ru/863e¢8878
bu6muoreka [IOK
46 Monorubpusoe cipentmBanne https://m.edsoo.ru/g63e8878
bubnmoreka [JOK
47 JlarnGpuasoe ckpetyBate. https://m.edsoo.ru/lé[63e89a4
43 3aKOH HE3aBUCHUMOTO HACJIEI0BAHUS bubmuoTexa [JOK
[IPU3HAKOB https://m.edsoo.ru/863e89a4
49 CueruieHHOE Hacae10BaHUE MPU3HAKOB. bubmmorexa [IOK

https://m.edso0.ru/863e¢89a4
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I'enetnueckue 3akonsl. JlabopatopHas
pabora Ne 5 «M3yuenue pe3ynbTaToB

bubnunorexa [IOK

50 0 3] 0.5
MOHOTHOPHIHOTO H IMTHOPHAHOTO https://m.eds00.ru/863e8c60
CKpEIIUBaHUs Y AP030(HIIbI Ha TOTOBBIX
MHUKpOIIpenapaTax»
51 I'eneTnka noma. bubnnorexa HOK
https://m.eds00.ru/863e8c60
5 HacnenoBanue npu3HakoB, CUEIUICHHBIX C bubnunorexa [IOK
I10JIOM https://m.eds00.ru/863e8c60
53 O06o0011eHne MaTepHana 1o TeMe
54 KoHnTtposbHas padota
bubnunorexa [IOK
55 u .E
SMCHHMBOCTD. L€ BHJIbI https://m.edsoo.ru/863e8efe
HenacnencrseHHast U3MEHYNBOCTb.
JlabopartopHas padora Ne 6. 3yuenue
56 MO I;I(l)I/III()a HopHHoﬁ I/I3MCH‘II/IBy(;:3TI/I 0.5 bubmorexa [IOK
A 8 ’ ’ https://m.edsoo.ru/863e8efe
MMOCTPOSHNE BApUAIIMOHHOTO Psijia U
BApUAITMOHHON KPUBOW»
bubnunorexa [IOK
57 Hacnencrsennass '3aMEHUYUBOCTD.
https://m.edsoo.ru/863e8efe
but6mmoreka [IOK
58 T arii. MyTaressl.
HHBE MYTATHH. MLy TareHbt https://m.edsoo.ru/863e8efe
Myranun. JlTaboparopHast padora Ne 7.
59 «yAH;[JH/B M Tapnﬁ g OSO(bPIJ'ILI Ha 0.5 bubmorexa IOK
yTatu y p ’ https://m.edsoo.ru/863e8efe
TOTOBBIX MUKPOIIpENapaTax»
60 I'eneTnka JeaoBeka bubmmorexa LIOK

https://m.eds00.ru/863e8d78
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0000menue o reme «HacneacTBeHHOCTh U

61 W3MEHYMBOCTH OPTraHU3MOBY !
bubmuorexa [{OK
62 (Cenexuma Kax Hayka u npouece ! https://m.edsoo.ru/lé[63e9214
63 MeTobl U JOCTUXKEHUS CENTEKIINU | bubnuorexa [{OK
pacTeHui https://m.edsoo.ru/863e9214
64 MeToasl M JOCTHXKEHUS CETICKIINHU 1 bubmuorexa [{OK
JKMBOTHBIX https://m.eds00.ru/863e¢9214
65 buotexHosiorus Kak oTpaciab NPOU3BOACTBA 1 bubmorexa IOK
https://m.eds00.ru/863¢9336
66 O0600menre MaTepuaa 1mo TeMe 1
67 Cuctemaru3zanys 1 0000IIeHUE U3YYEHHOTO 1
3a roj
68 IloaBenenue roqoBEIX UTOIOB 1
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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11 KJIACC

Kosaun4vecTBo 4acos DJIeKTPOHHbIE
Ne n/n Tema ypoka Kontpoasnbie IIpakTnyeckue tuppoBLIe
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 DBOJIIOIMS U METOJIbI €€ U3yUESHUS 1 bubmmorexa [OK
https://m.edsoo.ru/863ea20e
) Wcropust pa3BUTHS NIpEACTaBICHUI 00 1 bu6muoreka [IOK
IBOJIIOIIUH https://m.eds00.ru/863¢9570
but6mmoreka [IOK
3 Muikpoosormors ! https://m.edsoo.ru/863e9cle
[Tonynsamms Kak 37eMeHTapHas eAMHUIA
4 BHJIa 1 HBOroIMU. JlabopaTtopHas pabora 1 0.5 bubmuoTexa [JOK
Ne 1 «CpaBHeHue BUAOB IO https://m.edso00.ru/863¢99¢c6
MOP(}OIOTHIECKOMY KPUTEPHIOH
BIDKYIIIHE CHITBI (PJICMEHTAapHbBIC
5 gaKTO}[])IIi) 3BOJ‘I}OLI(I/II/I ECTeCTr])SeHHBIﬁ otbop 1 bubmorexa [TOK
https://m.edsoo.ru/863e¢9dad
1 ero hopmeI
Pesynprarsl sBOIIOLMK:
MIPUCTIOCOOIEHHOCTh OPTAaHU3MOB U
6 BHU1000pa3zoBanue. JlaboparopHas pabora 1 0.5 bubmuorexa [{OK
Ne 2 «Onncanne npucrocoOIeHHOCTH ’ https://m.edso00.ru/863e¢9ed0
opraHu3Ma M €€ OTHOCUTEIIBHOTO
XapakTepa
but6mmoreka [IOK
7 Hanpasnenus u myTd MakpO3BOJIOIUN 1

https://m.edso0.ru/863e9fde
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bubnunorexa [IOK

8 Heobparimocts domiowH. https://m.edsoo.ru/863e9cle
9 KoHnTtposbHas padota
10 Hcropus xu3Hu Ha 3emMiie U METOJIbI €€ bu6nunorexa [IOK
U3y4ECHUS https://m.edsoo.ru/863eabbe
1 ['mnoTe3bl NPOUCXO0XKACHUS )KU3HU HA bu6muoreka [IOK
3emie https://m.edsoo.ru/863eaSa6
12 PazButue xxu3HM Ha 3emiie o 3paM U bubnmoreka [JOK
nepuoaM https://m.edsoo.ru/863eabbe
OCHOBHBIE 3Tarbl BOIIOLUU
pPacTUTEIBHOTO U )KUBOTHOT'O MHPA.
13 [Ipaxtuueckas padora Ne 1 «3yuenue 0.5 bubmmorera IIOK
: https://m.edsoo.ru/863ea8bc
MCKOIIAeMbIX OCTATKOB PACTEHUU U
YKUBOTHBIX B KOJUIEKITHSIX)»
14 CoBpeMeHHas cucTemMa OpraHu4ecKoro bu6muoreka [IOK
MHpa https://m.edsoo.ru/863ea48e
but6moreka [IOK
15 DBOJIOIUS YeTIOBEKA (AaHTPOIIOTEHE3) hitps://m.cdsoo.r/863eac2c
16 JBwxymue cuiibl (pakTops) bu6muoreka [IOK
AHTPOIIOTEHE3a https://m.edsoo.ru/863ead44
but6mmoreka [IOK
17 OCHOBHEBIE CTaUU DBOJIIOIIMH YEI0BEKa
https://m.edsoo.ru/863eaca?
18 UYenoseueckue pachl ¥ NPUPOJHBIC bubnmoreka [JOK
aJanTauy YeIoBeKa https://m.edsoo.ru/863ecaca?
19 O0606mienue mo TeMe « Bo3HUKHOBEHHE U
pa3BUTHE KU3HU HA 3eMIie)»
20 DKOJorus KaKk HayKa bubmmorera IIOK

https://m.edsoo.ru/863eafec
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Cpenpl 0OUTaHUS ¥ SKOJOTHYECKHE

bubnunorexa [IOK

21 dakTopbI https://m.edsoo.ru/863eafec
AbGuotnueckue dakropsl. JlaboparopHas
pabota Ne 3. «Mopddonoruueckue
” OCOOCHHOCTH PAaCTEHHI U3 Pa3HBIX MECT 0.5 bubnmoreka [JOK
oburanus». JlaboparopHast padora Ne 4. https://m.edsoo.ru/863eb10e
«BnusiHME cBeTa Ha pOCT U Pa3BUTHE
YEPEHKOB KOJIeyca
bubnunorexa [IOK
23 buorureckue paktoper https://m.edsoo.ru/863eb348
DKOJOTUYECKUE XapPAKTEPUCTUKU
24 nomysiuu. [Ipakrnyeckas padora Ne 2 0.5 bubmuoteka [JOK
«IToacd€T MIOTHOCTH MOMYJISIIIUK Pa3HBIX https://m.edsoo.ru/863eb46a
BHUJIOB PACTEHUID)
bubnunorexa [IOK
25 Coo01iecTBa OpraHu3MoB — OHOIEHO3 hitps://m.edsoo.ru/863ebd6a
26 DKOJIOTHYECKUE CUCTEMBI (IKOCHCTEMBI) bubmorexa [TOK
https://m.edsoo.ru/863eb46a
OcHOBHBIE TTOKAa3aTENIN IKOCUCTEMBI.
27 Dxonorunueckue nupamuasl. CBOMCTBA bubnnorexa LIOK
https://m.edsoo.ru/863eb5fa
skocucteM. Cykieccus
28 [IpupoaHbie 1 aHTPONOTEHHBIE YKOCUCTEMBI bubmorexa [TOK
https://m.edsoo.ru/863eb46a
29 KonTponsHas padora
30 Buocdepa — rinobanbHas sxocucTeMa bu6nunorexa [IOK
3emiu https://m.edsoo.ru/863ebbSe
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubnmoreka [JOK

ouocdepsl

https://m.eds00.ru/863ebd16
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bubnunorexa [IOK

32 UYenoseuecTBo B 6nochepe 3emin 1 hitps://m.cdsoo.r/863cbbSe
13 CocymiecTBoBaHME TPUPOBI U 1 bubnmoreka [JOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
34 O0606menne Tembl «Coob1iecTBa u !
9KOJIOTHYECKHUE CUCTEMBD)
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2.5
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YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJBHBIE YYEBHBIE MATEPHUAJIBI IUId YYEHUKA

* buomnorus, 10 xnacc/ bensie JI.K., Apimmut I'.M., Ky3unernosa JI.H. u apyrue;
noa penakiueir bemsera K., Jeimmmmna .M., AkiuoHepHOE OOIIECTBO
«3narenscTBO «IIpocBemenue»

» buonorus, 10 xmace/ Ilaceunnk B.B., Kamenckuit A.A., Py6omos A.M. u
npyrue /Ilon pen. I[Taceunuka B.B., AxuronepHoe o6iiectBo «M3aaTenbcTBO
«IIpocsemenue»

* buonorus, 11 knacc/ Ilaceunuk B.B., Kamenckuii A.A., Py6omor A.M. u
apyrue /Ilox pexn. Ilaceunnka B.B., Akunonepnoe o6mectBo «M3aarenbcTBoO

«IIpocsemenue»

METOIUYECKHUE MATEPHUAJIBI JJISA YYUTEJIA

e Cymatoxut C.B., EpmakoBa A. C. buonorus. [loypounsie pazpabotku 10-11
Kiaccsl. 2-e uzn. M. : [Ipocsemenue, 2017. 320 c.

e TepemoB A. B., [lerpocosa P. A. buonorus. 10-11 kiaccel : MmeToguyeckoe
nnocooue. PI'OC. M. : Muemosuna, 2023. 263 c.

e BaxpymeB A. A. Paytuan A. C. buonorus. 10-11 knaccel : MmeToan4eckue

pexkoMeHanuu A yuutens. M. : banacc, 2016. 80 c.

HUPPOBBIE OBPASOBATEJIBHBIE PECYPCHI U PECYPCBI CETHU
MHTEPHET
» EnuHas KOJUIeKIHs IUGPOBBIX H 00pa30BaTEIbHBIX PECYPCOB : KATAJIOT :
ouoiorus: cailT. URL: http://school-
collection.edu.ru/catalog/rubr/?subject%5B0%5D=29&ysclid=119iblyp40
319156209 (nata ob6pamenus: 13.08.2024).
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Poccuiickass  smektponnas — mkosa  (POII):  T'ocymapcTBeHHas
obOpazoBarenbHas mnathopma/ MurHCTEpCTBO TIpOocBetieHus Poccuiickoit
denepanun; GenepanbHblii FHCTUTYT M(PpOBO TpaHchopmaluu B cepe
oo6pazoBanusi. URL : https://resh.edu.ru/(nara oopamenus : 13.08.2024).

OTkpeITHIE  KOUTEMK: buonorus: oOpazoBarenbHbii moptan. URL:

https://college.ru/pedagogam/index.html (gaTa obpamenus : 13.08.2024).

Bea ouonorus: Hay4YHO-00pa30BaTEIbHbIN IPOEKT. URL:

http://www.sbio.info (mata oopamenus : 13.08.2024).

bubmuoreka uudpoBoro odpazoBarenbHOro KoHTeHTa: cadWT. URL

https://urok.apkpro.ru/# (nata o6pamenus : 28.08.2024
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B naHnom AOKYMCHTE n];lmi}'kl?pcmllo H
TIPCHITHTO I

| Lt GELERE. mc1on
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