MHUHHUCTEPCTBO IIPOCBEIIEHUS POCCUICKOU ®EJEPALINN
MuHuctepcTBo 06pa3oBanusi KpacHosipckoro kpas ['iaBHoe

yIpaBJieHHe 06pa3oBaHUs a;MUHUCTpaL UK I. KpacHosipcka

MBOY CII Ne44

benvnornosa Moamcaro

LUMPpPOBON NOANUCHIO:

Ma p ra p NTQ bBenvornosa

Mapraputa

AHATOJIbeBH AnatonbesHa
Hata: 2024.06.04

d 20:15:30 +07'00"

PABOYAS IPOTPAMMA
(ID 580176)

y4yebHoro npeameTa «buosiorus. bazoBbiil ypoBeHb»

st ooyuaromuxcst 10-11 kmaccos

Kpacnosipck 2023



HOACHUTEJBHAS 3AIINCKA

[Ipu pa3zpaborke mnporpaMMbl 1O OHUOJOTUU TEOPETHUUECKYI0 OCHOBY
JUTSIOTIPEICIICHHS] TTOAX0A0B K (DOPMHUPOBAHUIO COJEpPKaHUS y4eOHOTO MpeaMera
«buonorus» cocraBwiaM: KoHuenTyaneHble mnojoxenns DPIroC COO o
B3aMMOOOYCIIOBJICHHOCTH IIEJIel, COAEp)KaHUA, pe3ylbTaToB OOydeHUs U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MOJIOXKEHUSI 00 00LIUX IENSIX U
OPUHIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHETrO
obmero oOpa3oBanusi B Poccuiickoit @Denepanuy, a TakKe TMOJOXKEHUS O
cnerupuke OMOIOTHH, €€ 3HAYCHUU B IMO3HAHUY XKUBOW MPUPOJIBI U 00ECIICYCHUN
CYILLIECTBOBAHMS YeJIOBEYECKOro obmiectBa. COrIAaCHO HAa3BaHHBIM IOJIOKEHUSIM,
orpe/ereHbl OCHOBHBIE (DYHKIIMH MPOTPaMMBI IO OUOJIOTHU U €€ CTPYKTYpa.

[Iporpamma 1o Owuonoruu Ja€T TpelNCTaBlIeHHEe O IelsaX, 00 oOuei
CTpareruu OOy4YeHUs, BOCHUTAHUS M Pa3BUTUS OOYYAIOUIUXCS CpEACTBAMU
yyeOHOoro mnpenMetra «buonorusi», omnpenaenser o0s3aTelbHOE MPEIMETHOE
colepKaHue, €ro CTPYKTypy, paclpeaesieHhe Mo pa3deliaM MW TeMaMm,
PEKOMEHIyEMYIO IOCJIEI0BATEIbHOCTh M3YUEHUSI YUYEOHOr0 MaTepuaia ¢ y4€ToM
MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBSI3€M, JIOTHKU 0Opa30BaTEIHLHOTO
npoluecca, BO3paCTHbIX 0COOEHHOCTEN 00yUYaroIuXCsl.

B nmporpamme 10 OHONOTMHU TakKe YYUTHIBAIOTCA TpeOOBaHUS K
MJIAHUPYEMBIM JIMYHOCTHBIM, METANpPEeIMETHBIM W MPEIMETHBIM pe3yjbTaTaM
o0yueHuss B (QOpPMHpPOBAHMH OCHOBHBIX BHJIOB Yy4eOHO-IIO3HABATEIHHOM
NeSATEeIbHOCTH/YIEOHBIX JEHCTBUNM OOYydYaloIMXCSd 10 OCBOCHMIO COJACpIKAHUS
OMOJIOTUYECKOTO 00pa30BaHMUS.

B nporpamme no 6uonoruu (10—11 xmaccel, 6a30BbIi YPOBEHb) peaiu30BaH
MPUHIUI TPEEMCTBEHHOCTH B M3Yy4YeHMHM OuWoJiornM, Oyiaroiapsi 4yemy B HeEH
MPOCMATPUBACTCS HANPABJICHHOCTh HA Pa3BUTHE 3HAHUW, CBS3aHHBIX C
dbopmupoBaHEeM €CTECTBEHHO-HAYyYHOI'0 MHUPOBO33PEHUS, LEHHOCTHBIX
OpHUEHTAIMI JTUYHOCTH, SKOJOTHYECKOTO MBILIJIEHUS, TPEACTABICHUN O 3J0pPOBOM
oOpase KU3HU U OEpEeKHBIM OTHOILIEHHMEM K OKpPYXalollled MPUPOJIHON cpere.
[TosToMy Hapsiny ¢ u3ydeHueM OOIIeOHOIOTUUECKUX TEOPUH, a TakKe 3HAHUU O
CTPOCHHUH JKUBBIX CUCTEM Pa3HOTO paHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B MporpaMMe MO OHOJIOTHUU YJIEJICHO BHUMAHHE HCIIOIH30BAHUIO
MOJTYYEHHBIX 3HAaHUM B MOBCEIHEBHOM >KU3HU JUIsl PELICHUS IPUKIAIHBIX 33134, B
TOM YHCIIe: TPOPUIAKTUKUA HACJIEACTBEHHBIX 3a00JICBaHUN YEIOBEKA, MEIMKO-
TEHETUYECKOTO KOHCYJIbTUPOBaHUSI, 000CHOBaHUS 9KOJIOTUYECKU
I[EJIECO00PA3HOTO TIOBEACHHUS B OKPYXKAIOMIEW MPUPOTHOM cpejie, aHauu3a
BIIMSAHUS XO3SMCTBEHHOM AEATEIbHOCTH YEJIOBEKAa HA COCTOSIHUE MPUPOJHBIX H
HCKYCCTBEHHBIX SKOCUCTEM. Y CHIICHE BHUMAHUS K MPUKJIAIHON HAMPABICHHOCTH
yueOHoro npeamera «bUonorus» MpoJUKTOBAHO HEOOXOJUMOCTBIO OOecCreyeHus



YCIIOBUH VISl pEIICHUs OJHOM U3 aKTyaJbHBIX 3a/1ay HIKOJIBHOTO OMOJIOTHYECKOTO
oOpa3zoBaHus, KoTopasi Tmpeanoiaraer (QGopMupoBaHue Yy OOYyYarOIIUXCS
CIIOCOOHOCTH  aIaITUPOBATHCA K HW3MEHEHHUSIM JUHAMUYHO pPa3BUBAIOIIETOCS
COBPEMEHHOT'O MUpA.

buonorus Ha ypoBHE cpemHEro oO0IIero oO0pa3oBaHUs 3aHMMAET BAXKHOE
mecto. OHa oOecrieunBaeT (GopMUpPOBaHUE y OOYYAIOMIMXCS MPEICTABICHUN O
Hay4YHOU KapTUHE MUpaA, paclIupseT U 0000IaeT 3HaHUS O KUBOW MPUPOLE, €€
OTJINYUTENIBHBIX NPHU3HAKAX — YPOBHEBOM OPraHU3allMM WU JBOJIIOLHH, CO3MAET
yCIIOBUS  JJIsi:  TO3HAHWS  3aKOHOB  JKUBOM  MpUponbl, (OpMHPOBAHUA
(GYHKIMOHATBHOM TI'PAMOTHOCTH, HABBIKOB 3J0pOBOTO M Oe3omacHoro ooOpasa
KU3HH, IKOJIOTMYECKOT0 MBILIUICHHS], IEHHOCTHOTO OTHOIIECHHS K KUBOW MPUPOJIE
U YEIIOBEKY.

bonbiioe 3HaueHre OMOJIOTUSI UMEET TAKXKE JJI1 PELICHUS! BOCIIUTATENbHBIX U
pa3BUBAIOIIMX  3aJad  CpeIHero oOmero oOpa3oBaHMs,  COLMAIM3ALUU
oOyuatomuxcs. M3yuenune 6uonorun odecreynBaeT ycaoBUs i (GOPMUPOBAHUS
WHTEIJICKTYaJIbHBIX, KOMMYHUKAIMOHHBIX W  HWH(OPMAIIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIbTYpbl, CIOCOOCTBYET HHTETrpaluy OHOJOTHMYECKHX 3HAHHWM C
MPEICTABICHUSIMH U3 JIPYTUX YYEOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKHU, XUMUU
u reorpajpuu. Ha3zBaHHbIE MOJOXKEHUS O MpeAHA3HAYEHWU Y4YEOHOro IpenmMera
«buonorus» cocTaBWJIM OCHOBY U1 ONPEACIECHUS NOAXOAOB K OTOOpY H
CTPYKTYPUPOBAHHMIO €ro COJAEp’KaHUs, TMPEICTABIECHHOIO B IMporpamme [0
ounonoruu.

Otb6op coxepkanus ydeOHOro mpeamera «buonorus» Ha 0a30BOM YpOBHE
OCYIIECTBIEH C MO3ULMI KyJIbTypOCOOOpPA3HOIO IMOJAX0Ja, B COOTBETCTBUU C
KOTOPBIM OOy4Yaroluecs: JOJDKHBl OCBOMTH 3HAHUS U YMEHHS, 3HAYUMBIC JIs
dbopmupoBaHusi 0OIIEH KyJbTYphl, ONpEACISAIONINE aJeKBATHOE TOBEJCHUE
YyeJoBeKa B OKpY’Karolel MPUPOAHOM cpejie, BOCTpeOOBaHHBIC B MOBCEIHEBHOM
KU3HU U MPAKTUYECKOU AesiTeabHOCTH. Oco0oe MECTO B ATOM CcUCTeME 3HAHUMN
3aHUMAIOT 3JIEMEHTBI COAEPKaHUsI, KOTOPbIE CIy>KaT OCHOBOH Uit (POPMUPOBAHUS
MPEJICTABIICHU O COBPEMEHHOM €CTECTBEHHO-HAy4YHOM KapTHHE MHpa U
[EHHOCTHBIX  OPHEHTALMSX  JIMYHOCTH, CHOCOOCTBYIOIIMX  TyMaHHW3alUU
OMOJIOTUYECKOTO 00pa30BaHMS.

CTpykTypupoBaHHe COIEpKaHUS yuyeOHOro Marepuajla B Mporpamme IO
OMOJIOTHHM OCYILECTBICHO C YYETOM MPHOPUTETHOTO 3HAYEHUS 3HAHUU 00
OTJIMYUTEIBHBIX OCOOEHHOCTSX KUBOM MPHUPOABI, O €€ YPOBHEBOW OpraHHU3ally U
ABOJIIOLIMU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHoro npeamera «buomorus»
BBIJICJICHBI CIIEYIOIINE COJEpKaTeNbHble IMHUU: «buonorus kak Hayka. Metozbl
HAy4yHOTO Mo3HaHusm», «KieTka kak Ouosiornueckas cucrema», «OpraHu3zM Kak



ouonoruueckas cucrema», «CucTteMa U MHOTrooOpasne OpraHudecKoro MUpay,
«OBOJIIOLMS AKUBOU PUPOABD», « IKOCUCTEMBI U MTPUCYIIUE UM 3aKOHOMEPHOCTHY.

Lenp uzydenus ydeOHoro mpeamera «buonorus»y Ha 6a30BOM ypoBHE —
OBJIQJICHUE  OOYYalroIIMMHUCS  3HAHUSAMH O  CTPYKTYPHO-(YHKIIMOHAJIBHOU
OpraHu3alluil JKUBBIX CHUCTEM pPa3HOIO paHra M MpUOOpPETEHUE YMEHHM
UCIOJb30BaTh 3TU 3HAHUS JJIs TPAMOTHBIX JEWCTBUHA B OTHOIIEHHUU OOBEKTOB
’KUBOU IPUPOJIBI U PEIICHUS PA3TMYHBIX KU3HEHHBIX TPOOIIEM.

JloctmxeHue 1enu u3ydeHus: yueOHoro npenmera «buonorus» Ha 6azoBoM
YPOBHE 00ECIIEUNBAETCS PELICHUEM CIIEAYIOUINX 3a]1a4:

OCBOEHHE OOYYaIOLUIUMUCS CHCTEMbBl 3HAHUH O OHOJOTMYECKHX TEOpUsX,
YUEHHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPAaBWIAX, CIyKAIUX OCHOBOU
Uit OPMHUPOBAHUSL NPENCTABICHUNA O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METO/aX HAay4YHOIO MO3HAHUS, CTPOEHUU, MHOT000Opa3uu U OCOOCHHOCTSX >KHBBIX
CUCTEM PA3HOT0 YPOBHS OPraHU3aLMH, BBIJAIOIIUXCS OTKPBITUSAX U COBPEMEHHBIX
UCCIIEJOBAaHUSIX B OMOJIOTHH;

¢opMupoBaHUE y OOyYaroIIMXCs IO3HABATENIbHBIX, MHTEIUIEKTYaJIbHBIX U
TBOPUYECKUX CIOCOOHOCTEW B MPOLECCE aHajiu3a JAaHHBIX O MYyTSIX pa3BUTUS B
OMOJIOTUM HAy4YHBIX B3IVISIAOB, WJEH M TMOAXOJOB K HM3YYECHHIO >KUBBIX CHUCTEM
Pa3HOIO ypOBHSI OPTaHU3aLUY;

CTaHOBJIEHHE Yy oOydarommxcs oOmel KyabTypbl, (YHKIIMOHAJIBHOU
IPAaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLIEHUBATH SABJICHUS OKPYKAIOIIETO
MHUpa >KMBOM MPUPOJbl HA OCHOBAaHUM 3HAHUW W OMNbITA, MOJYYEHHBIX IPHU
M3yYEeHUH OMOJIOTHH;

dopMupoBaHHEe Yy OOYYaIOIIMXCS YMEHMH WUIIOCTPUPOBATh 3HAUYCHUE
OMOJOTMYECKUX 3HAHUM B MPaKTUYECKOW JESTeIbHOCTH YeNOBEKa, Pa3BUTHUU
COBPEMEHHBIX MEIULIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUH;

BOCIIUTaHUE YOEKAEHHOCTH B BO3MOKHOCTH TMO3HAHUSI YEJIOBEKOM KUBOU
MPUPOJIbI, HEOOXOUMOCTH OEPEKHOT0 OTHOIIECHUS K HEM, COOIIOICHUS] S TUYECKUX
HOPM IpY IPOBEJECHUH OMOJIOTHYECKUX MCCIIE0BaHUM;

OCO3HAaHUE IIEHHOCTH OWOJIOTUYECKUX 3HAHWM [JIs1 TOBBIIMICHUS YPOBHS
HKOJIOTMYECKOM KYJIbTYpPHI, 411 (GOPMUPOBAHMSI HAYYHOT'O MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUN B TOBCEAHEBHOM KM3HU IS
OLICHKH IOCJEICTBUI CBOEH AESTENIBHOCTH M0 OTHOILIEHUIO K OKpYXarole cpeae,
COOCTBEHHOMY 3JI0POBBIO, OOOCHOBaHWE W COONIOACHHE MEP NPODUIAKTUKH
3a00JIeBaHU.

B cucreme cpennero oOmero oOpasoBaHusi «buonorusi», u3zydyaemas Ha
0a30BOM YpOBHE, SBJISETCS 00s3aTENbHBIM Y4Y€OHBIM MPEIMETOM, BXOJISAIIUM B
coCTaB NpeaMeTHOMN 001acTh « EcTecTBEHHO-HAYyUHbIE IPEIMETBD.



Jlst m3ydeHust OMoIoruu Ha 6a30BOM YPOBHE CPEAHETO 001Iero 00pa3oBaHus
oTBoAMTCS 68 yacoB: B 10 kiacce — 34 vaca (1 gac B Henenmto), B 11 kimacce — 34
yaca (1 gac B Hezeno).



COILEPKXAHUE OBYYEHUA
10 KJTACC

Tema 1. BuoJsiorusi kak Hayka.

buosnorus xak Hayka. CBsizb OMOJOTHU C OOILIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTUMH €CTECTBEHHBIMH HayKamHu, (puiiocoduein, STUKOM, 3CTETUKON U MPaBOM.
Pons Ouonorum B (HOpMUPOBAHHHM COBPEMEHHOM HAy4YHOW KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTobl T0O3HAaHUS KUBOUM IPUPOABI (HAOIIOECHUE, SKCIIEPUMEHT, ONTMCAHUE,
U3MEpeHue, KilaccupuKalus, MOJETUPOBaHUE, CTaTHUCTHYecKass o00paboTka
JTAHHBIX).

JlemoHCTpanuu:

[Toptpetsr: Y. {apsun, I'. Mennens, H. K. Kosbros, k. Yorcon u @. Kpuk.

Tabnuibl U cxeMbl: «MeTo/ bl TO3HAHUS KUBOU MPUPOJIBD.

JlaGopaTopHble M NpaKTH4YeCKHe PadoThI:

[Ipaktuueckass paboraNe 1. «Mcmonp3oBaHuWe pa3IUYHBIX METOJIOB IPHU
M3YYEHUHU OMOJOTNYECKUX OOBEKTOBY.

Tema 2. )KuBble cHCTEMBI M X OPTraHU3aIMS.

Kusble cucTembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouosorun. Oriandne
YKUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOIBI.

CpoiicTBa OMOCHCTEM M UX pa3HOOOpa3ue. YpOBHU OpPraHU3ali OMOCUCTEM:
MOJICKYJISIDHBIM, KIJIETOYHBIM, TKAaHEBbIA, OPraHU3MEHHBIM, MOMYJIAIMOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTE€0IIEHOTUYECKU ), OMOCEPHBII.

JlemoHCcTpanuu:

Tabnuibl u cxembl: «OCHOBHBIC PU3HAKU KU3HUY, « Y POBHU OpTraHU3aIuN
KUBOU MPUPOABD.

Oo6opynoBanue: Mojienb MmoJiekyibl JIHK.

Tema 3. XuMunueckuii cOCTaB U CTPOEHHE KIETKHU.

XUMHAUYECKHN COCTaB KIIETKA. XHUMHUYECKUE DJIIEMEHTBI: MaKpOSJIEMEHTHI,
MHKpPO3JIEeMEHThI. Boia 1 MuHEpaibHbIE BEILIECTBA.

OyHKIMK BOABI M MHUHEpalbHBIX BemlecTB B KieTke. lloanepkanue
OCMOTHUYECKOT0 OanaHca.

benku. CoctaB u ctpoeHre OETKOB. AMHUHOKHCIOTHI — MOHOMEPHI OEIIKOB.
HezaMeHnmble 1 3aMEHUMbIE aMUHOKHUCIOTHI. AMUHOKUCIOTHBIA COCTaB. Y pPOBHU
CTPYKTYphl O€IKOBOW MOJIeKyslbl (TepBUYHAs, BTOpUYHAS, TpETHUYHAS U
YeTBEPTUYHASL CTPYKTypa). XHUMHYECKHUE CBOilcTBa OenkoB. buonornueckue
GyHKIHUU OEIKOB.



depmeHTsl — Ouosnormveckue Katamm3aTopbl. CrtpoeHue (depmeHra:
aKTUBHBIA TeHTp, cyOcTpaTHas crneuupuuyHoctb. KodepmenTsl. Butramussbl.
OTnuuust PepMEHTOB OT HEOPTAaHUYECKUX KaTaIU3aTOPOB.

VYraeBoasl: MoHoOcaxapuabl  (TJIIOKO3a, pudo3a ©  Je30KCHpu003a),
aucaxapuabel - (caxaposa, JaKkTo3a) M MoJucaxapuibl  (Kpaxmai, TIJIMKOTEH,
Hesutoo03a). buonornueckne GyHKIUU YIII€BOIOB.

Jlumuner:  Tpuraunepuasl, Qochomunuasl, crepounbl. [uapodumsHO-
ruapodoOHbIe  cBOWCTBA. buomormueckwe GyHkmum aunugoB. CpaBHEHHE
yIIEBOAOB, OCIKOB U JIMIHUIOB KaK UCTOUHUKOB YHEPTUH.

Hykneunossie xkucnorel: JIHK u PHK. Hykineoruasi — MoHOMEpHI
HyKJIenHOBBIX KUCIOT. Ctpoenue u pyuknuu JIHK. Ctpoenue u ¢pynxuuu PHK.
Buast PHK. AT®: ctpoenue u GpyHKIIUH.

[utonorust — Hayka o kieTke. Kinetounas Teopusi — mpumMep B3auMOICHCTBUS
unen u (pakToB B HAYYHOM MO3HAHUU. METOIbl U3YUEHUS KICTKHU.

Knerka kak 1enoctHas >kuBas cuctemMa. OOmMe NTpPU3HAKK —KJIIETOK:
3aMKHyTasi HapyxHasi mMeMOpana, Monekynbl JIHK kak renerwyeckuii ammapar,
CUCTEMa CUHTE3a OelKa.

Tumnbl KJIETOK: JyKapuoTHUecKas M Mpokapuotuyeckas. (OCOOEHHOCTH
CTpPOEHHUS MpOoKapHoTHYecKoM KieTku. Kierounas crenka Oaktepuii. CtpoeHHe
AYKapUOTUYECKOW KIIETKU. OCHOBHBIE OTJIWYUSA PACTUTEIbHOM, >KMBOTHOM U
rpUOHON KIIETKHU.

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOUHAsl CTEHKA, TJIMKOKAJIUKC, UX
¢ynkuuu. [Inazmarnueckas MmeMmOpana, e€ cBoiictBa u pyHkuuu. Lluronnazma u eé
opranounbl. OnHomemOpanHble opraHounbl kietku: OIIC, ammapar ['onbmxkwy,
nu3ocoMbl. [lomyaBTOHOMHBIE OpPraHOWIbl KIETKWA: MUTOXOHIPHUH, IIJIACTUJIBI.
[Tpoucxoxaenre MUTOXOHIpUU W TacTul. Buabl mmactun. HememOpanHbie
OpraHoWJbl KJETKU: pPUOOCOMBI, KJIETOUYHBIM IIEHTP, IEHTPUOJH, PECHUYKU,
KryTUKUA. OYHKIIUU OPraHOUI0B KJIETKU. BKiItoueHus.

Anpo — perynatopHsiii 1ieHTp kieTku. CTpoeHue sipa: sigepHas 000J0uKa,
KapHoIuiazMa, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCTIOPT BEIIECTB B KJIETKE.

JleMoHCTpauuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneiinen, P. Bupxos, Jlx.
Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panxinn, K. M. bap.

[wnarpammsbl:  «PacnpeneneHne XMMUYECKUMX 3JIEMEHTOB B HEXKHUBOM
npupojie», «PacrpeneneHne XuMUUECKUX 3JIEMEHTOB B )KUBOU MPUPOAELH.

Tabnuiel u cxemsl: «llepuonnueckas TabMWIa XUMHYECKUX DSJIEMEHTOBY,
«CTpoeHue MoJIeKyJbl BOJbI», «brocunTtes 0enka», « CTpoeHuE MOJIEKYIIBI O€TTKay,
«Ctpoenue pepmenrtan, «Hykmnennosbie kucnotsl. JIHK», «CTpoeHrne MoneKysbi



ATO®», «CTpoeHHE 3YKApUOTUUECKON KIETKW», «CTpOEHHE KUBOTHOM KIETKWY,
«CTpoeHue pacTUTENbHON KIETKW», «CTpoeHHE NPOKAPUOTHYECKON KIIETKWY,
«CtpoeHnue sapa KIETKW», « Y TIEBOAbD, «JIumuIpm.

O6opynoBaHue: CBETOBOM MHUKPOCKOM, O0OpYyJIOBaHWE JJisi IPOBEICHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MUKpOIpENnaparbl pPacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHABHBIX KIETOK.

JlaGopaTopHble M NpaKTHYeCKHe PA0OThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTamuTUYECKONM AaKTUBHOCTU
(dbepMeHTOB (Ha IpUMEPE aMIIIa3bl UM KaTajasbl)».

JlabopatopHas pabora Ne 2. «M3yueHue CTpoeHHUs KIETOK pPacTeHH,
KUBOTHBIX W OaKTepHil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpENnapaTax M HX
OTIHCAHUE.

Tema 4. 7KuzHeneATeJIbHOCTH KJIETKH.

OOMeH BenlecTB, Wi MeTaboIu3M. AccUMIIISIIUS (TJIAaCTUYECKUNH 0OMEH) U
JTUCCUMUJIISIIUSL  (SHEPTeTUYECKHiT OOMEH) — JBE CTOPOHBI E€IUHOrO Ipoliecca
MeTabonu3ma. Poyb 3aKOHOB COXpaHEHMsI BEIIECTB M DHEPrUM B TOHUMAHUU
MeTaboIM3Ma.

Tunel oOMeHa BelecTB: aBTOTPOQHBIN U retepoTpodHsiid. Pons dpepmeHToB
B 0OMEHE BEIIECTB U MPEBPAIICHUU YHEPTUU B KIIETKE.

®ortocunte3. CperoBas u TemHOBas ¢a3sl (orocuHTe3a. Peakiuun
dboTocunTeza. DPphekTuBHOCTH (hOTOCUHTE3a. 3HAUeHUE (POTOCHMHTE3a ISl KU3HU
Ha 3emiie. BiausHue ycioBuil cpeapl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIIEHUS €r0
NPOJYKTUBHOCTU Y KYJIbTYPHBIX PACTEHHUI.

XeMOCUHTEe3. XEeMOCUHTE3UPYIOIINe OakTepuu. 3JHAUeHHE XEeMOCHHTE3a IS
KU3HU Ha 3eMIie.

DHepreTuueckuii oOMEH B KIIeTKe. PaciiemnieHue BEIIeCTB, BBIICICHUE WU
AKKyMYJIUPOBaHUE DSHEPruM B KIJIETKE. JTambl HJHEPreTUYeckoro oOMeHa.
I'mukonu3. bpoxkenune u ero Buabl. KHCIOpOJHOE OKHUCIEHHE, WA KIETOYHOE
JbIXaHUE. OxkucnurenbHOe dbochopunupoBanue. O HEeKTUBHOCTH
SHEPIreTUICCKOr0 OOMEHA.

Peaknmm wmatpuuyHoro cumHTe3a. ['eHermueckas wuHbopmamus u JHK.
Peanuzanust renernueckodt wHbopManuu B KieTKe. ['€HETHYECKHil KOA W €ro
cBoiicTBa. Tpanckpumnuus — marpuunblii cunte3 PHK. Tpancnauus — OuocunTes
Oenka. Otambl TpaHchaanuu. KoaupoBanwe aMHUHOKHCIOT. Pons pubocom B
OounocuHTe3e OenKa.

Hexknerounsie ¢popmbl xu3Hu — BUpychl. Uctopust otkpeitus Bupycos (/1. 1.
NBanoBckuit). OCOOGHHOCTM CTPOCHHSI M KU3HEHHOTO I[MKJIa BHUPYCOB.
baktepuodaru. bonesHn pacTeHuid, >XMBOTHBIX M 4YEJIOBEKa, BBI3BIBACMBIC
Bupycamu. Bupyc nmmynonedunura yenoeka (BUY) — Bo3oymurens CIIN/a.



OOpatHast ~ TpaHCKpUNIMS,  peBepraza W uwHTerpasa.  [IpodmmakTrka
pacnpocTpaHeHUsl BUPYCHBIX 3a00JIeBaHU.

JleMoHcTpanUm:

[Toptpetsr: H. K. Konbsuos, JI. . UBanoBckui, K. A. Tumupsses.

Tabmuubl 1 cxeMbl: «Tumnbl nutaHus», «MeTtabonuzm», «MUTOXOHAPUSY,
«JHepreTuyeckuit oOMen», «Ximopormiacty, «Potocuntes», «Ctpoenue JIHKY,
«Ctpoenue u GyHKIHMOHUPOBaHHUE TeHay, «CuHTE3 OenKkay, «[ eHeTHIeCKuid Komy,
«Bupyco», «bakrepuodarny, «CtpoeHue u ku3HeHHbIA 1uka Bupyca CIIN/]a,
Oakrepuodaray, «Pemmxkarus JTHK.

Oo6opynoBanue: moaenu-anmiukauu «Yasoenune IHK u tpanckpunmmsy,
«buocuntes 6enka», «CTpoeHue KIeTKU», Mojiesb CTpyKTyphl JIHK.

Tema 5. PazMHokeHNe U MHAUBUAYAJbHOE PA3BUTHE OPTAHU3MOB.

KiieTouHbIii UK, WM >KU3HEHHBIM LUK KIeTku. MHTepdaza m mutos.
[Ipomeccrl, mpoTekaromue B uHTepdaze. Perumkanus — peakiuss MaTpUYHOTO
cunteza JIHK. Crpoenne xpomocoM. XpOMOCOMHBIA HabOp — KapUOTHII.
JIMIUIONIHBIM W TaIUIOMOHBIA ~ XPOMOCOMHBIE Ha0OPBI. XpoMaTusl.
[utonornyeckue OCHOBBI PA3MHOKEHHUSI M  HWHJIUBUAYAJIBHOTO  Pa3BUTHUSA
OpraHU3MOB.

Henenue knetku — muto3. Craauu murtosa. IIpoueccel, npoucxonsime Ha
Pa3HBIX CTAIUSIX MUTO3a. BUOJOTHYECKUI CMBICT MUTO3A.

[Iporpammupyemasi TuOeIb KJIETKH — aromnTo3.

®opMbI pa3MHOKEHHSI OPraHU3MOB: Oecrosioe U nmosoBoe. Bunbl 6ecrnonoro
pPa3MHOXXEHUSA: JIEJICHUE HA/IBOE, IIOYKOBAaHUE OJHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3MHOXkKeHHUE. MICKycCTBEHHOE KIIOHHPOBAHUE
OpPraHU3MOB, €T0 3HAYECHUE NI CEJICKIUU.

[TosnoBoe pa3sMHOXKEHHE, €r0 OTIAUYMS OT OECIIOIOTO.

Meito3. Cragun meino3a. IIporecchl, MpoucXoadiue Ha CTaausX Menosa.
[ToBenenne xpomocoM B wmenose. KpoccuHrosep. buosnornueckuii cMmbICI U
3Ha4YeHUE MeKo3a.

['amerorenes — mporecc oOpa3oBaHUs TOJOBBIX KJIETOK Yy YKHWBOTHBIX.
[TonoBbIie >kene3bl: CEMEHHUKH U SIMYHUKH. OOpa3oBaHHE W Pa3BUTHE TMOJOBBIX
KJIETOK — TaMmeT (ClepMaro30ui, SHIEKIeTKa) — CIepMaTOreHe3 M OBOTEHE3.
OCOOEHHOCTH CTPOCHUSI SIMIIEKIETOK W CrepMaro3ousoB. OIMiioI0TBOPEHUE.
[Taprenorenes.

NunuBunyanbHoe pa3BuTue (OHTOreHE3). OMOpHOHAJIBLHOE  Pa3BUTHE
(amOpuorenes). DTanbl SMOPHUOHAILHOTO Pa3BUTHUS Y MO3BOHOYHBIX KHUBOTHBIX:
npoOsieHue, racTpyyisnus, opraHorene3. IloctamOpuoHanbHOE pa3Buthe. TuIbI
NOCTA3MOPUOHAIBHOTO PAa3BUTHS: MpsMOE, HEnmpsiMoe (JIMYMHOYHOE). BnusHue



Cpenbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIIOCOOHBIC BHI3HIBATH BPOKIECHHBIC
YpO/JICTBA.

Poct u pa3Butue pacteHuil. OHTOreHE3 IBETKOBOTO PACTECHHUSI: CTPOCHUE
CEMEHU, CTAINU PA3BUTHSL.

JleMoHcTpanUm:

Tabmupt 1 cxembl: «Dopmbl pa3MHOXKEHHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE y IIBETKOBBIX pacTeHH», «BereraTuBHOE pa3MHOXKEHHE
pactenmity, «Jlenenue kieTku Oaktepuit», «CTpoeHHE TOJOBBIX KIETOKY,
«Ctpoenue xpomocomsbl», «Kierounslii mukin», «Pemmukanus JHK», «Mutos»,
«Meiio3», «IIpsiMoe u HenmpsiMoe pa3BUTHEY, «I'aMeTOreHe3 y MJIEKONMUTAIOIINUX U
yenoBeka», « OCHOBHBIE CTaIMM OHTOTEHE3a.

O6opynoBaHue: MHKPOCKOTI, MHKPOIPENAPATHI «Cniepmato30uasl
MJICKOITUTAIOWIETOY, «SUIEKIeTKa MIIEKOMUTAIOMETO», «KapuoKknHe3 B KIIETKax
KOpElIKa JIyKa», MAarHuTHas MOJEJb-alIUIMKalus «/leeHne KIeTKW», MOJAEINb
JIHK, monenp meTada3zHoit XpOMOCOMBI.

JlaGopaTopHblie U NpaKkTHYecKue padoThbl:

JlaGoparopuas pabora Ne 3. «HaOmiompeHue MuTO3a B KJIETKaX KOHUMKA
KOpEIIIKA JIyKa Ha TOTOBBIX MUKPOIIPENApATaX).

JlaGoparopuas pabota Ne 4. «M3ydeHue CTpPOCHHS TMOJOBBIX KJIETOK Ha
FOTOBBIX MUKPOIIPENApaTAX).

Tema 6. Hacsie1cTBEHHOCTH U H3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuKkd. Mictopus pa3Butus reHeTUKUA. Ponb nuTonoruu
U OMOpPUOJIOTUM B CTAHOBJICHMM TE€HETHKU. BKiam poccHiiCKUX M 3apyOeKHBIX
y4€HBIX B pa3BUTHUE TEHETUKU. MeToabpl TeHETHKU (TUOPUAOJOTUYECKUA,
LUTOTE€HETUYECKUM, MOJEKYISIpHO-TeHEeTUUYeCKui). (OCHOBHBIE TI'€HETUYECKUE
NoHsATUA. ['eHeTHYeCKass CUMBOJIMKA, UCTIOJIb3yeMasi B CXEMaX CKPEIIMBAHUM.

3aKOHOMEpPHOCTH HAcJIeI0BaHUsl MPU3HAKOB, YCTAaHOBIIEHHbIE . Menaenem.
MoHorubpuiHOoe CKpeluBaHue. 3aKOH €IuHO-00pasus THOPHUIOB IIEPBOTO
nokosjeHusa. [IpaBuno AOMUHUpOBaHUS. 3aKOH pACIICIUICHUS IPU3HAKOB.
I'unoresa ynuctoTel ramet. [10JIHOE M HEMOTHOE IOMUHUPOBAHUE.

JHurubpuaHoe  ckpenMBaHue. 3aKOH  HE3aBUCUMOIO  HAcJeIOBaHUs
npu3HakoB.  lluToreHeTMUecKWe  OCHOBBI  JUTHOPUAHOTO  CKpEIMBAHUS.
AHanu3upymolee ckpenmpanue. Vcnoib30BaHrue aHATU3UPYIOIETO CKPEIIMBAHUS
TUTSI OTIPEICIICHUSI TEHOTHIIA OCOOH.

CuemienHoe HacnefoBaHue mpusHakoB. Pabora T. Moprana 1o
CLETUICHHOMY HACJIEJIOBaHMIO FeHOB. HapylieHue cuerieHusi reHOB B pe3yJibTaTe
KPOCCHUHI'OBEpa.

XPpOMOCOMHasi TEOpHUs HACIEACTBEHHOCTH. | eHeTUUECKHE KapThl.



['eHetnka nmona. XpoMOCOMHOE ONMpPENECICHHUE MOaa. AyTOCOMBI U TMOJIOBBIE
XpOMOCOMBI. ['OMOramMeTrHsle M TreTeporamMeTHble opranu3Mbl. HacnmemoBanue
IIPU3HAKOB, CLETUICHHBIX C ITOJIOM.

N3MeHunBOCTh. BUJIbI N3MEHYMBOCTH: HEHACIIEACTBEHHAS U HACIIECICTBEHHAS.
Ponp  cpempl B HEHAcHEOCTBEHHOM  WM3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAN(UKAIIMOHHON N3MEHYMBOCTH. BapuarmoHHbIN ps ¥ BapHAIIOHHAS KPUBas.
Hopma peakuum npusHaka. KomndecTBEHHBIE M KAUYECTBEHHBIE NMPU3HAKU U UX
HOopMa peakiuu. CBoicTBa MOIU(PUKAITMOHHON U3MEHYMBOCTH.

HacnencrBeHHasi, wiM TeHOTUIIUYECKas, W3MEHUYMBOCTh. KomOMHaTHBHAas
U3MEHUYMBOCTh. Meio3 U TMOJIOBOM TMpoIlecC — OCHOBA KOMOWHATUBHOM
M3MEHYMBOCTH. MyTarimonHas n3aMeH4nBoOCTh. Kiaccudukaius MyTaiuii: reHHBIE,
XpPOMOCOMHBIE, TeHOMHBIE. HacToTa U NpUUYMHBI MyTaluii. MyTareHHble (paKkTOpsbI.
3aKOH TOMOJIOTHYECKHUX PSAZIOB B HAClIeICTBEeHHON n3MeHunBoctr H. . BaBuiosa.

BresnepHas HaclIeICTBEHHOCTb U U3MEHYUBOCTb.

['enernka uyenoBeka. Kapuotun wyenmoBeka. OCHOBHBIE METOAbI T€HETHUKHU
YeJIOBEKa: TCHCATOTHICCKUM, OJIM3HEI[OBBIM, IIMTOICHETUYCCKHI, OMOXUMHYICCKHM,
MOJIEKYJISIPHO-T€HETUYECKUM. CoBpemeHHOE ONpEAEIICHUE TEHOTHIIA:
IIOJTHOT€HOMHOECEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YMCJIE C MOMOIIBIO
[M[[P-ananu3a. HacnencrBenHble 3a00JeBaHUS YENOBEKAa: TEHHbIE O0OJIE3HH,
00JIe3HU C HACIEICTBEHHON MPeapacioioKeHHOCThIO, XPOMOCOMHBIE OOJIE3HH.
Comarnueckne W TreHepaTuBHbIe MyTanuu. CTBOJIOBbIE KIETKU. [IpuHUMIBI
3I0pOBOTr0 00pa3a KU3HH, TUATHOCTUKHU, MTPOPHIAKTUKA U JICUCHUS TeHETUYECKUX
Oone3Heil. MeauKo-reHeTUYeCKoe KOHCYJIbTUPOBaHUE. 3HAYCHHE MEIUIIMHCKOU
TE€HETUKU B MPEJOTBPAICHUHU U JICYEHUU FeHETUUECKUX 3a00JIeBaHUM YeloBeKa.

JlemoHCcTpanuu:

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

Tabmuupt u  cxembl:  «MOHOTHOpPUIHOE  CKpEIIMBAHUE M €r0
UTOT€HETUYECKAasi OCHOBa», «3aKOH pACIICIUICHHS M €ro LHUTOreHETHYeCKas
OCHOBa», «3aKOH  YHCTOTBHI  TaMmeT», «JlurubpumHoe  CKpemrBaHUEY,
«lluTomornueckue  OCHOBBI  AUTHOPUIHOTO  CKPEILIMBAHUSI, «Meiio3y,
«B3auMoelCTBUE  AJUIENBHBIX TE€HOB», «l €HETMYECKHE KapTbl PaCTCHUH,
KUBOTHBIX WU 4YeJOBeKa», «l'eHeTmka momna», «3aKOHOMEPHOCTH HACIEIOBAHUS,
CLUEIUIEHHOr0 ¢ mnoyiom», «Kapuotumel dYemoBeka U KUBOTHBIX», «Buasl
U3MEHUYMBOCTHY, «MoaudukanroHHas HW3MEHYMBOCTH», «HacmemoBanue pesyc-
dakTopay, «I'eHeTrKa rpymnn KpoBu», « MyTallMOHHAs U3MEHYUBOCTH.

Ob6opynoBaHue: MOAETU-AMIUIUKANUKA «MOHOTHUOPHUIIHOE —CKpEIIMBAHHE,
«Hemomnoe nmomuHMpoBanue», «JurmbpuaHoe ckpemmBanue», «llepexpéct



XpOMOCOMY», MHKPOCKOT W MUKporpenapar «J[po3oduna» (Hopma, MyTamuu
(GopMBI KPBUILEB M OKPACKH Tela), repoapuit «I opox moceBHOM.

JlaGopaTopHble M NpaKTH4YeCKHe PadOThI:

JlabopaTtopHas pabota Ne 5. «M3yueHnue pe3yabTaToB MOHOTHOPUIHOTO U
JUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(HIIbI HAa TOTOBBIX MUKPOTIPETapaTax».

JlabopaTtopHas pabota Ne 6. «3yueHne MoanuKanMOHHON N3MEHUYNBOCTH,
IIOCTPOEHUE BAPUALIMOHHOTO PsIIa U BAPUALMOHHON KPHUBOW».

JlabopaTtopHas padota Ne 7. «AHanu3 mMyTanuil y apo30(uiibl Ha TOTOBBIX
MUKPOIIpENapaTax».

[Ipaktuueckass pabora Ne 2. «CocraBieHue W aHAJIU3 POJOCIOBHBIX
YEJIOBEKa».

Tema 7. Cesnexuusi opranu3mMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuusi Kak Hayka U IMPOLECC. 3apOXKJICHUE CEIICKIMU U JIOMECTUKAIUS.
Yyenue H. UW. BaBunmoBa 0 1eHTpax TMPOUCXOXKIACHUS W MHOrooOpasus
KYJIbTYpHBIX pacTeHUH. LIEeHTpbl MPOUCXOKAECHUSA JOMAIIHUX KUBOTHBIX. CoOpT,
opoja, TaMM.

CoBpeMeHHbIE METO/IbI CeNeKIMU. MacCoBBIM U MHAUBUIYabHBIN OTOOPHI B
CEJIEKIIMM PACTEHWH M KUBOTHBIX. OlEHKa JKCcTepbepa. bIM3KOPOICTBEHHOE
CKpeluBaHue — UHOpuauHr. Yucras nuHusA. CKpeunMBaHUE YHUCTBIX JIMHUM.
['eteposuc, wnu rubpunHas cuia. HepojcTBEHHOE CKpelMBaHUE — ayTOPUJIMHT.
Otnanénnas rtubpuauzanus u e€ ycrnexu. VCKycCTBEHHBIM MyTareHes u
MOJyYEHUE TIOJUIUIOWJIOB. JIOCTHXKEHUS CEJIEKUMU PpACTEHUW, KUBOTHBIX U
MHKPOOPTaHHU3MOB.

buoTtexHonorus kak oOTpaciib MPOU3BOJCTBA. ['€HHAs WHXKEHEpUs. OTallbl
co3nanusi pexomoOmHanTHo JIHK wu TpaHcrennsix opranusmoB. Krerounas
uHxeHepus. Kietounsle KyJnbTypbl. MUKPOKIIOHAJIBHOE Pa3MHOKEHUE PACTECHUM.
KnonupoBanue BBICOKONPOAYKTUBHBIX CEJIBCKOXO3SUCTBEHHBIX OPraHU3MOB.

Okoslornueckre W dtuyeckue  npobnembl. MO - reHeTHuyecku
MOJIU(ULIUPOBAHHBIE OPTaHU3MBI.
JemoHcTpanuu:

[Toptpersr: H. 1. Basuiios, 1. B. Muuypun, I'. JI. Kapneuenko, M. O.
HBaHoB.

Tabnuipel U cxeMbl: KapTta «lleHTpbl NPOUCXOXKACHUS W MHOTO00pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoasl TOMAIIHUX KUBOTHBIX», «CopTa KyJIbTypPHBIX
pactenmity, «Otnanéunas rudbpuauzanus», «PadoTer akagemuka M. @. MBanosay,
«ITomumnounus», «OO0bEKTHl OWoTexHONOTUM», «KieTouHBIE KYJIBTYpHl U
KJIOHUpOBaHue», « KoHCTpynpoBaHue U nepeHoOC TEHOB, XPOMOCOM).

O6opynoBanue: MyJIsKHU TUIOJIOB M KOPHETTIOAOB TUKHUX (DOPM M KYJIBTYPHBIX
COpTOB pacTeHwuii, repdbapuii «CeabCKOX035HCTBEHHBIE PACTCHHUSI.



JlabopaTopHble H MpaKTH4YecKHe padoThI:

Okckypcusi«OCHOBHBIE METOABI W JIOCTHDKEHHSI CEJEKUUMH PacTeHUl U
KUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIIBITATEIbHBIA  yYaCTOK, B TEIUIMYHOE XO34HCTBO, JIabOpaTOPHUIO
arpOyHUBEPCUTETA WM HAYYHOT'O LIEHTPA)».

11 KJIACC

Tema 1. IBoarounonHast 600U,

[Ipennochiku BO3HUKHOBEHUS SBOJIIOIMOHHON TEOpUH. DBOIIOLMOHHAS
Teopus U €€ MecTo B OHOJOTHH. BiusHue 3BOJIOIMOHHON TEOpPUM HA pPa3BUTHE
OMOJIOTHU U APYTHUX HAYK.

CBuzerenscTBa HBOMIONUU. [laleOHTOIOTHYECKHE:  ITOCIEN0BATEIBHOCTD
MOSIBJIEHUS BHJIOB B MAJCOHTOJIOTMYECKOW JIETOMUCH, NEPEXOJHbIE (HOPMBIL
buoreorpadguueckue: cxoacTBo U paznuune ¢payH u (Gaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKUE: CXOACTBA M pa3auyus 3MOPHUOHOB pPa3HbIX BHJIOB
MO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJIOTUYHBIE,
PYIMMEHTApHBIE OpPraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMUYECKUE: CXOJICTBO
MEXaHU3MOB HACJIEJCTBEHHOCTH M OCHOBHBIX META0OJIMYECKHX MyTell Yy Bcex
OpraHU3MOB.

OpomonmonHas teopuss Y. JlapBuna. IlpeanochUikKu BO3HUKHOBEHHS
napBUHU3MA. J[BWOKYIIME CHUJIBI DBOJIONUU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXEHHUE NPU OIPAHMYEHHOCTH PECYPCOB, HEONPEAEIEHHAass N3MEHUYUBOCTD,
O0opb0a 3a CyIeCTBOBaHHE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopust sBomonuu (CTI) u €€ OCHOBHBIE MMOJOKEHUS.

MukposBostonus. [Tonynsuus kak eIMHUIA BUIA U 3BOJIIOIUU.

JBrkymue cuiibl ((pakTopbl) BOJONMKA BUAOB B Mpupojae. MyTallmoOHHBINA
npolecc U KOMOMHATHBHAs M3MEHYMBOCTh. l[lomynslMOHHBIE BOJHBI U Jpeid
reHoB. M301us 1 MUTpalus.

EctecTBeHHBbII 0TOOp — HampaBistommi ¢Gaktop 3Bojouuu. Dopmbl
€CTECTBEHHOTO 0TOOpA.

[IpucnocoOeHHOCTh OpPraHU3MOB Kak pe3yibTaT 3Bojtouud. [Ipumepsr
MPUCIIOCOOJICHUH Y OpraHu3MoB. ApoMop(dO3bl U UIUO-aJATI TAIUH.

Bun wu BumooOpazoBanue. Kputepun Buzma. OcHOBHbIE  (OpPMBI
BUJ1I000pa3oBaHus: Teorpaduueckoe, 3K0JIOrHIECKOoe.

MakposBomonus.  DopMbl  3BOJIOLMHU:  (UIETHYECKasA, JUBEpreHTHas,
KOHBEPTeHTHas, napauienbHas. HeoOpaTuMocTh 3BOIOLUY.

[IpoucxoxaeHue OT HecleuuanTu3upoBaHHbIX mpeakoB. [Iporpeccupyromas
cnenuanu3anvsa. AJanTuBHas pagualus.

JdeMoHcTpanuu:



[Toptpetsr: K. Jlunneit, K. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. bap, O. I'ekkenb, @. Mromnep, A. H. Ceepiios.

Tabmuiel u cxembl: «Pa3BuTHE OpraHMYECKOro MUpPA Ha 3eMiie», «3apOIbIIT
MMO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «®Dopmbl  OoprOBI  3a
cyiectBoBanue», «EctecTBeHHbIlt 0TOOPY, «MHOrooO6pasue cOpToB pacTeHHUII»,
«MHoroo6pazue  mopos  KUBOTHBIX»,  «[lomymsauuun»,  «MyTanuoHHas
U3MEHUUBOCTBY», «ApoMopdo3sly, «Manoamantamuny», «OO0mas aereHepanus,
«/IBmkymue cuibl 3Boirounmn», «Kapra-cxema wmapmipyra myremectBus Y.
Hapeunay, «boprba 3a cymiectBoBaHue», «IIpucrmoco6IeHHOCTh OPTaHU3MOBY,
«I"eorpaduueckoe B11000pa3oBaHue», « IKOJIOTMUYECKOE BUT00OPAa30BAHUE.

O6opynoBaHMe: KOJUICKIMST HACEKOMBIX C Pa3IMUYHBIMU THUIIAMU OKPAaCKH,
Ha0Op IJIOJOB U CeMsH, KoJuleKuus «lIpumepbl 3alllUTHBIX MPUCIOCOOTICHUN Y
KUBOTHBIX», MOJIeNIb «OCHOBHBIC HAIPABJICHUS SBOJIONUNY», 00bEMHAST MOJICIb
«CTpoeHue TOJIOBHOTO MO3Ta TO3BOHOYHBIX.

buoreorpaduyeckas kapta wmupa, Koiekuus «Dopmbl COXpaHHOCTH
WCKOIAEMBbIX JKUBOTHBIX M pacTeHui», Monaenb ammmkanusa «llepekpéct
XpOMOCOM», BIaXHble TmpenapaTbl «Pa3Burue HacekoMmoro», «Pa3Burtne
JATYHIKW», MUKponpenapar «Jlpo3oduna» (Hopma, MyTanuu (GOpMbl KPHUILEB U
OKpacKu Teja).

JlaGopaTopHble U NpaKkTHYecKue padoThbl:

Jlabopatopuass padota Ne 1. «CpaBHeHue BHUIOB MO MOP(OIOTHUECKOMY
KPUTEPHIO».

JlaGoparopnas pabora Ne 2. «Onucanue npucnocoO0JCHHOCTH OpraHu3Ma M
€€ OTHOCHUTEIBHOIO XapAKTEPA.

Tema 2. Bo3HnKHOBeHME M pa3BUTHE KM3HU HA 3emue.

JloHayuHbIE TpENCTABICHUS O 3apOXKACHUM >KU3HHU. HayuHble THUIOTE3bI
BO3HUKHOBEHHUSI KW3HU Ha 3emiie: aOuoreHe3 U TMaHCHepMusl. XUMHUUYECKas
ABOJIONMSI. AOUOTEHHBIM CHHTE3 OPTraHMYECKUX BEIIECTB U3 HEOPTaHUYECKUX.
DKCIEpUMEHTAIBHOE MOATBEPAKIACHNE XUMUYECKON 3BOMIONNN. HauanbHbIE 3Tamnbl
ouonornueckoi sBomronuu. ['mmoresa PHK-mupa. @opmupoBanne memMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHHE NPOTOKJETKU. [lepBble KIETKM M WX HBOJIIOLHUS.
®opMHUpPOBaHNE OCHOBHBIX T'PYIII KUBBIX OPTaHU3MOB.

Paseutne xu3Hu Ha 3emuie mo spam M nepuojam. Karapxei. Apxeickas u
npotepo3oiickas dpbl. [laneo3olickas spa u €€ TepuOAbl: KEMOPHUICKHIA,
OPIOBUKCKUH, CHITYPUHUCKUN, IEBOHCKUN, KAMEHHOYTOJIBHBIN, IEPMCKHUU.

Me3o301cKas 3pa U €€ Nepruoabl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

KaliHo3oiickas »3pa W €€ mNepuoAbl: MaJCOTCHOBBIM, HEOIE€HOBBIN,
AHTPONOT€HOBBIM.



XapakTepucTUKa KJIuMara M Te0JOTHYecKUX IMporeccoB. OCHOBHBIE 3Tallbl
HBOJIIOIMU PACTUTENBHOIO M SKMBOTHOTO MHpa. Apomopdo3bl y pacTeHUl u
XKUBOTHBIX. [0siBIIEHNE, pacUBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

CucremMa OpPraHMYeCcKOro MHpa KaK OTpakeHue HBOMONUU. OCHOBHBIC
CUCTEMATHUYECKHUE IPYIIbI OPraHU3MOB.

OBOJIOLHS YesToBEeKa. AHTPONOJIOTHs KaK Hayka. PazButue npeacraBieHui o
IIPOUCXOXKJICHUH YeJoBeKa. MeToapl M3ydeHHsl aHTpororeHe3a. CXoicTBa u
pa3JINyus 4eJI0OBEKa U KUBOTHBIX. CHCTEMAaTHYECKOE MOJI0KEHUE YEIIOBEKA.

JBwxymue  cuiabl  (daktopsl) — aHTpomoreHe3a.  HacneactBenHas
U3MEHUMBOCTb M  €CTECTBEHHBbIH o0TOOp. OOIecTBeHHbIH 00pa3 JKHU3HH,
M3rOTOBJICHUE OPYIUH TpyAa, MBILIUICHHUE, PEYb.

OCHOBHBIE CTAaJIUM U BETBU 3BOJIIOLIMM YEJIOBEKA: aBCTPAJIONUTEKH, HenoBek
yMenbi, YemoBek npsAMoxonmsamui, YenoBeK HeaHIepTanbCKud, YenoBek
pa3yMHbIii. Haxoakum HMCKOMaeMbIX OCTaTKOB, BpPEMS CYILECTBOBAHMS, O0JACTb
pacnpocTpaHeHusi, 00bEM IOJIOBHOI'O MO3ra, 00pa3 )KU3HH, OPYAHUSL.

YenoBeueckne pacbl. OCHOBHblE  OOJbIIME  pachl:  €BPONECOUTHAS
(eBpaswmiickasi),  Herpo-aBCTpajJiouJiHasi  (PKBaTOpHUAJIbHAsI),  MOHTOJIOW IHAS
(a3uarcko-aMepukaHckasi).  UYepTel  NPUCIIOCOOJEHHOCTH  MPEACTABUTENEH
YEJIOBEUECKUX pac K YCJIOBUSIM CYIIECTBOBaHUA. ENMHCTBO 4YeIOBEUECKHX pac.
Kpuruka pacusma.

JlemoHCcTpanuu:

[Toptpetsl: ®@. Penu, JI. Ilactep, A. N. Onapun, C. Munnep, I'. FOpu, Y.
JlapBuH.

Tabmuipl u cxembl: «Bo3uukHoBenne CojHEYHOM cHCTEeMbI», «Pa3BuTie
OpraHMyeckoro mupa», «PacturtenpHas  kieTtka», <«OKHMBOTHas — KIETKay,
«IIpokapuoTnueckas kietka», «CoBpeMEHHas CHCTEMa OpPraHM4YECKOro MUpPay,
«CpaBHEHHE AHATOMHUYECKHX YEpPT CTPOCHMS 4YEJIOBEKAa M YEJIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHbIE MeCTa MAaJCOHTOJOTMYECKUX  HAXOJOK  MPEIKOB
COBPEMEHHOI'0 4YEJOBEKa», «JllpeBHenmue moam», «peBHue moam», «llepsbie
COBPEMEHHBIE JIIOIN», «HeToBeYeCKHUEe pachy.

O6opynoBanue:  Mymsiku  «lIpoucxoxkneHue — yenoBeka»  (OHOCTHI
aBCTpAJIONUTEKA, MUTEKAHTPONa, HEaHJepTalblla, KPOMAaHBOHIIA), CJENKU WU
U300pKEHHUS KAaMEHHBIX OpYJIuM MEepBOOBITHOTO YesoBEKa (KaMHU-YOIIEpPHI,
pyoOuna, ckpebna), TEOXpOHOJOTHYEcKas Tabnmuia, KoJleKuus «DopMbI
COXPaHHOCTH MCKOMAEMBbIX )KUBOTHBIX U PACTEHUI».

JlaGopaTopHble M NpaKTH4YeCcKHe PadoThI:

[Tpaktuueckast padbota Ne 1. «M3yueHue MCKOMAEMBbIX OCTATKOB PacTeHUU U
KUBOTHBIX B KOJUICKLIUSX).



OKcKypeHsi «IBONIOLMSA OPraHMYECKOro0 MHpa Ha 3emiie» (B €CTECTBEHHO-
HayYHBIN WJIM KpaeBeTUECKUN My3ei).

Tema 3. Opranu3mbl U OKpY:KamoLas cpeaa.

DKOJOrus KaK HayKa. 3aJjauyd U pa3Jelibl SKOJOTHH. MeTOoabl SKOJOTHYECKUX
UCCIIENOBAaHUN. DKOJIOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOWTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3AYIIHAs, MMOYBEHHAs,
BHYTPHUOPraHU3MEHHASI.

Oxonoruueckue (axkropel. Kiaccudukanus sKomorudeckux (HakTopos:
abnoTtuuyeckre, OWOTUYECKME U aHTPOINOreHHbIe. JIeHcTBHE HSKOJOTHYECKHUX
(hakTOpOB Ha OPTAHU3MBI.

AOuoTtnueckue (HakTophl: CBET, TEMIIEpATypa, BIAKHOCTb. DOTONEPUOAN3M.
[IpucnocoOneHusi OpraHM3MOB K  JICUCTBUIO  a0MOTHYECKMX  (PaKTOpOB.
buonornyeckne puTMBI.

buotnueckne (bakTopHl. Bunpr  OMOTMYECKMX  B3aUMOJACHCTBUI:
KOHKYpPEHIUS, XUIIHUYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koomnepanus,
MyTyaJlu3M, KOMMEHCAJIN3M (KBapTUPAHCTBO, HAXJIEOHUUYECTBO). AMEHCAIU3M,
HEeWTpanu3M. 3HaueHHE OWOTHYECKUX B3aUMOJEWUCTBHM JIsi CYIIECTBOBAHUSA
OpraHU3MOB B IPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKK nomyjasiuuu. OCHOBHBIE I1OKAa3aTEIH
HNOMYJISAUMU: YHUCIEHHOCTh, IUIOTHOCTh, POXKJIA€MOCTb, CMEPTHOCTB, IPHUPOCT,
murpanus. J[nHaMuka YuCI€HHOCTU MOMYJISIUU U €€ PEryJIsALUs.

JlemoHCTpauuu:

[Toptpetsl: A. I'ym6oasaT, K. @. Pynbe, O. 'ekkens.

Tabnuuel u cxembl: kapta «lIpupoansie 30HbI 3emiuny, «Cpeabl 0OUTaHUS
opranuzmoBy», «®Potonepuonusm», «llomynsauum», «3aKOHOMEPHOCTH pOCTa
YHUCJIEHHOCTHU NOMYJISIIMU HHDY30pun-TyPenbku», «[lumensie nenm».

JlaGopaTopHble M NpaKTH4YeCcKHe padoThbI:

JlaGoparopnas padota Ne 3. «Mopdosioruueckrne 0COOEHHOCTH pacTEHUM U3
Pa3HBIX MECT OOUTAHHS.

JlabopaTtopHas pabota Ne 4. «BnusiHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB
KOJIEyCay.

[Tpaktrueckast pabora Ne 2. «IToacuér MIOTHOCTH MOMYJISIITUI pa3HBIX BUIOB
pPACTEHUIN.

Tema 4. Coo0111eCcTBA M DKOJIOTHYECKHE CHCTEMBI.

CooOmiectBO Opranu3smMoB — OuoneHo3. CTpyKTypbl OHOLIEHO3a: BUIOBa,
NPOCTPAHCTBEHHAs, Tpoduueckas (muimieBas). Buabl-momuHantel. CBs3U B
ouoreHose.

DKkoJjoruueckne Ccuctembl (d9KocucteMbl). [lonstne 00 »KkocucTeMe u
ouoreoneHo3e. @DYHKIMOHAIbHBIE KOMIIOHEHTBI 3KOCHUCTEMBI: MPOAYLEHTHI,



KOHCYMEHTBI, peayLeHTbl. KpyroBopoT BEIECTB U MOTOK 3HEPTUU B IKOCUCTEME.
Tpoduueckue (muieBble) YPOBHU OKOCUCTEMBbI. [luIeBble LieMU U CETH.
OcHOBHBIE TIOKa3aTeNd SKOCHUCTEMbl: OuMoMacca, MPOAYKIHUA. IKOJOTUYECKHE
nupamMubl: TPOIYKUHUU, YHUCICHHOCTH, OuomMacchl. CBONCTBa HKOCUCTEM:
YCTOMYMBOCTb, CAMOPETYJISALMS, pa3BuTue. CyKueccHs.

[IpupoaHbIe PKOCUCTEMBI. DKOCHCTEMBI 03EP U peK. DKOCHCTEMA XBOMHOTO
WJIM IIHPOKOJIMCTBEHHOTO JIeca.

AHTpOTIOTEHHBIE ~ JKOCHUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCUCTEMBI.
buonoruueckoe u X0341iCTBEHHOE 3HAUEHUE arPOIKOCUCTEM U YPOOIKOCHCTEM.

buopa3zHooOpaszue kak @akrop ycroilunmBocTH 3kKocucteM. CoxpaHeHue
OMOJIOTUYECKOTO pa3HO0Opasus Ha 3eMIie.

VYuenue B. U. Bepnaackoro o ouocdepe. ['paHuiipl, coctaB U CTpyKTypa
ouocdepnl. XKupoe BemectBo U ero ¢GyHkiuu. OcobeHHocTH Ouochepbl Kak
rJ100aNbHONM 3KOCUCTEMBL. J[MHaMHuUecKoe paBHOBecME U oOpaTHasi CBSI3b B
ouocdepe.

KpyroBopoTsl BemiecTB 1 OMOr€OXUMHUYECKHE LIMKIIBI 3JIEMEHTOB (yriepoaa,
a30Ta). 30HATBHOCTH OMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emin. AHTpONOreHHbIe U3MEHEHUs B Onocdepe.
['mo0anbHbIE 3KOJIOTHYECKHE IPOOIEMBI.

CocyiecTBoBaHue IPUPOABI " YeJIOBEYECTBA. Coxpanenue
O0ropazHo00pa3us Kak OCHOBA YCTOMYMBOCTH Onocdepsl. OCHOBA pallMOHAIBLHOTO
VOpaBJICHUS NPUPOJHBIMU pECypcaMH W UX HCHOJb30BaHME. JlocTHikeHHS
OMOJIOTHUY 1 OXpaHa MPUPOJIbI.

JlemoHCcTpanuu:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabnuuel u cxemsl: «lluiieBsie nenu», «bUOIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie coodmectBay, «llenu nutanus», «IKONOrHUYECKas MUPAMHIIAY,
«buocdepa u yenopek», «IKocucTeMa MUPOKOJIMCTBEHHOIO JIEcay, « IKOCUCTEMA
XBOMHOTO  Jieca», «buorneHo3 Bomoémay», «ArpoiueHo3», «lIpumepHbie
AHTPOIIOTEHHBIE  BO3JICWCTBUS Ha MNPUPOAY», «BaxHelmne HCTOYHUKHU
3arpsi3HEHMs] BO3/lyXa W TPYHTOBBIX BOI», «IlouBa — BakHeMIIasi COCTaBIISAIONIAS
ouocdepn», «DakTopsl gerpaganuu nouBy», «llapHukoBbiil 3pdexT», «DPakTopbl
pPaIMoOaKTUBHOIO 3arpsisHeHus Ouocdeprl», «OOmas cTpykrypa Ouochepn,
«Pacnipoctpanenue >ku3Hu B Ouochepe», «O30HOBBIT 3KpaH OuOCheps»,
«Kpyrosopot yriepoaa B 6uocdepe», «KpyroBopoT a3ora B mprpoae».

O6opynoBanue: Mojenb-anIIMKaus «TunuuHbele OMOLIEHO3bD), repbapuit
«PacTtutenbHble coobiIecTBay, Koymekunn «buoreHosy, «Bpenurenu BaxkKHEUIINX
CEJIbCKOXO3SIUCTBEHHBIX  KYJbTYp», TIepOapuM W KOJUIEKIMH pacTeHUH U
’KUBOTHBIX, MPUHAJJICKANINE K PA3HBIM IKOJOTHYECKUM TPyMIaM OJHOTO BUIA,



Kpacnas kuura Poccuiickoit ®eneparuu, n300pakeHHUs] OXPaHSIEMBIX BHIIOB
pacTeHui U )KUBOTHBIX.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA [IPOI'PAMMLI 11O
BMOJIOTMN HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBHIEI'O
OBPA30OBAHNMA

Cormacno ®I'OC COO, ycraHaBiauBarTCs TpeOOBaHUSA K PE3YIbTaTaM
OCBOCHMs  OOydaloOUIMMHCA HOporpaMM  CPEeJHEro ooumero oOpa3oBaHMUA:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATBI

B cTpyKType JIMYHOCTHBIX PE3yJbTAaTOB OCBOECHUs Ipenmera «buosorus»
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONIME: OCO3HAHME O0YYaroIUMUCS POCCUNUCKON
rPaXJaHCKOM UAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIbBHOCTH
W CaMOOIpEJEeICHUI0, HAIMYhe€ MOTHUBAllMU K OOy4YeHHIO  OHOJOTHH,
L[EJICHANPABJICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUM JUYHOCTH Ha OCHOBE
KITFOUEBBIX IICHHOCTEM M MCTOPUYECKUX TPATUIUN pPa3BUTHUS OUOIOTHYECKOTO
3HAHMS, TOTOBHOCTh M CIIOCOOHOCTHh OOYYaIOIIMXCS PYKOBOJICTBOBAaTHCA B CBOEH
JNEATEIbHOCTH I[I€EHHOCTHO-CMBICJTOBBIMM YCTAHOBKAMH, HPUCYIIUMH CHUCTEME
OMOJIOTHYECKOT0  00pa30BaHMs, HAJIMYHE HKOJOTUYECKOTO MPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTh IIEJIU U CTPOUTD KU3HCHHBIC TIIaHbI.

JIndHOCTHBIE PE3ynbTaThl OCBOEHUS IpeaMeTa «bHOJIorus» JOCTUraroTCs B
€AMHCTBE Y4YEOHOW ¥ BOCIHUTATENBHON EATETRHOCTH B COOTBETCTBUHU C
TPAIULIMOHHBIMA POCCUMCKUMHU COLUOKYJIBTYPHBIMU, UCTOPUUECKUMHU U TYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSMH, MPUHATHIMU B OOIIECTBE MpaBUJIaMH U HOPMaMH
MOBEACHUS W CIOCOOCTBYIOT TIPOIIECCaM CaMOIIO3HAHUS, CaMOBOCHHUTAHUS U
CaMOpAa3BUTHsSA, PpA3BUTHsS BHYTPEHHEHW MO3UIMU JIMYHOCTH, IaTPUOTU3MA,
YBOKEHHUS K 3aKOHY W MPABOIMOPSAIKY, YEJIOBEKY TPyAa U CTapLIEMy MOKOJICHUIO,
B3aMMHOT'0 YBA)XKCHUS, OEpPEXHOTrO OTHOUIEHUS] K KYJIbTYPHOMY HACIEIUIO H
TpaaulMsIM MHOTOHAIMOHAIIBHOTO Hapoaa Poccuiickoint denepanuu, nNpupoje u
OKPYKaroIIEH Cpee.

JIn4HOCTHBIE pE3yNbTaThl OCBOCHHUS ydeOHOro mpeamera «buomorus»
JIOJDKHBI OTpa)aTh TOTOBHOCTh U CLIOCOOHOCTH O0YYAIOIIUXCSl PYKOBOJICTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEH MO3WUIIUEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAllUN, TIO3UTHUBHBIX BHYTPEHHHX  YOEXICHHH, COOTBETCTBYIOIIMX
TPAJAUIIMOHHBIM TIEHHOCTSIM POCCHICKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONbITAa U OMNbITA JAESITEIBHOCTH B MPOLECCE pPealn3allii OCHOBHBIX HaIlPaBJIICHUN
BOCMUTATEIILHOMN AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpamaIaHCKOro BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOMN MO3UIIMKU 00YUAIOIIETOCS KaK aKTUBHOTO U

OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTRA;



OCO3HAaHUE CBOMX KOHCTHTYIIMOHHBIX TpaB W OOS3aHHOCTEH, yBa)K€HUE
3aKOHa U MPaBOIOPAIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW [EATEIBHOCTH MPU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIICHUN y4eOHBIX W MO3HABATEIBHBIX 3a7a4, BHITIOJIHCHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IMO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBICHSTH €€;

YMEHHUE YUYUTHIBATH B CBOMX JACHCTBHUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOIO
B3aMMO/JICUCTBUS JIIOJIEH C Pa3HBIMHU YOCKIECHUAMH, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COLIMAJIbHBIM ITOJI0KEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOTO BBIMOJHEHHS
y4eOHBIX, TO3HABATEIbHBIX U HCCIEIOBATENbCKUX 3a7a4, YBAXKUTEIHHOTO
OTHOIIIEHUS K MHEHHUIO OIIMOHEHTOB NPH OOCYXIECHUU CIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOU U BOJOHTEPCKOM JESITEIBHOCTH;

2) MaTPUOTUYECKOT0 BOCTIUTAHUS:

c(hOpMUPOBAHHOCTH POCCHICKOU rpaXJaHCKOU WJICHTUYHOCTH,
MaTpuoOTU3Ma, YBaKEHUS K CBOEMY HAapoOAy, YYBCTBA OTBETCTBEHHOCTH MEpPE.
Pomuuoi, ropmoctu 3a cBOM Kpad, CBOXWO PoauHy, CBOM S3BIK M KYJIBTYPY,
MPOIIJIOE ¥ HACTOSIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHUE K MPUPOJHOMY HACJIEAMIO U MaMSTHUKAM HPUPOIBI,
JTOCTUXKEeHUSIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIIOCOOHOCTh OILICHUBATh BKJIAJ, POCCUUCKUX YYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWMOJOTHM, TOHUMAHMUS 3HAYCHUST OWOJOTMHM B TIO3HAHUU 3aKOHOB
IPUPOJIBI, B ’KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIIEeCTBA;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIyXeHHI0 W 3amure OTeuecTsa,
OTBETCTBEHHOCTb 3a €T0 Cyb0Y;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HAHUE JYyXOBHBIX LIEHHOCTEW POCCUIICKOTO HAPOa;

c(hOpPMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHUSA, ATHUYECKOTO TIOBEICHHS,;

CIIOCOOHOCTh OIICHUBATh CUTYallMI0 W TMPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYSCh Ha MOPaJIbHO-HPABCTBEHHbBIE HOPMBI U [ICHHOCTH;

OCO3HAHHWE JIMYHOTO BKJaJa B TIOCTPOCHHE YCTOWYMBOIO OyaylIero;

OTBETCTBEHHOE OTHOLIEHHUE K CBOUM POJAUTENSIM, CO3/JAaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOI'O TIPUHATHS LEHHOCTEM CEMEMHOM KU3HU B COOTBETCTBUH C
TpaauusiMu Hapo10B Poccuu;

4) 3CTETHYECKOr0 BOCIIUTAHMSA:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYas ACTETUKY ObITa, HAy4HOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHUMH;



MOHMMAaHHE MOIMOHAIIBHOTO BO3/ICHCTBUS KUBOM MPUPOBI U €€ LICHHOCTH;

TOTOBHOCTh K CaMOBBIP@KEHHIO B Pa3HbIX BHUAAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATH KAY€CTBAa TBOPUECKON JTMYHOCTH;

5) ¢u3uveckoro BOCHUTAHMS, (POPMHPOBAHUS KYJIbTYPbI 30POBbS H
IMOIMOHAIBHOIO 0J1ArOMOTyYHs:

NOHMMAaHHWE W pealu3alus 370poBOro M 0Oe3omacHoro obpasza >KU3HH
(3mopoBOE  mNUTaHWE, COONIOACHUE TUTMEHMYECKMX MpPaBWII W HOPM,
cOQIaHCUPOBAHHBIM pPEXUM 3aHATHH U OTAbIXa, peryisipHas dusnyeckas
aKTUBHOCTb), OEpPENKHOTO0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHUS K
CcOOCTBEHHOMY (U3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MOHMMAHUE IEHHOCTH TPaBWI HHJIUBUAYAIHHOTO M  KOJUJIEKTUBHOTO
0€301MMacHOTO MOBECHHUS B CUTYAIIHIX, YTPOKAIOIINX 37J0POBBIO U KU3HH JIIOJICH;

OCO3HAHHWE MOCIEACTBUN U HEMPUSITHS BPEAHBIX MPUBBIYEK (YIOTpPEOJICHUS
AJIKOTOJIs1, HAPKOTUKOB, KYpEHUS);

6) TPYyA0BOI0 BOCIIUTAHMSA:

TOTOBHOCTh K TpPYAY, OCO3HAaHUE IIEHHOCTH MAaCTEpCTBa, TPYAOIIOOHE;

TOTOBHOCTh K AKTHUBHOHW JIESATEIHOCTH TEXHOJIOTMYECKOW W COLMaIbHOU
HAIpPaBJICHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, TJIAHUPOBATH U CAMOCTOSTEIIHHO
BBITIOJIHATD TAKYIO JIEATEIbHOCTD;

UHTEpEC K pa3nuyHbIM chepam mpodeccuoHaNbHON NeATeIbHOCTH, YMEHHUE
COBEpIIAaTh OCO3HAHHBIA BbBIOOp Oynymied npodeccu W peaTu30BHIBATH
COOCTBEHHBIC KU3HECHHBIC TITAHbI;

TOTOBHOCTh W CIOCOOHOCTh K O0Opa3oBaHUI0O U CaMOOOpa30BaHHUIO Ha
MPOTSHKEHUU BCEU KU3HU,

7) 3KOJIOTHY€eCKOr0 BOCTIMTAHUS:

IKOJIOTUYECKU II€IeCO00pa3HOe OTHOIICHHWE K MPHPOAE KaK HMCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIeCTBOBAHUS;

MOBBINICHUE YPOBHA OKOJOTUYECKON KYyJIbTYypbl: TMPUOOpPETEHHE OIbITa
IUTAHUPOBAHUSA TIOCTYNKOB M OIEHKHM MX BO3MOXHBIX TOCIEACTBUNA  JUIS
OKPYKarOIIEU CPEBI;

OCO3HaHWE TJI00ATBHOTO XapaKTepa JKOJOTHMYECKUX MpoOJeM U TMyTed X
peleHus;

CIIOCOOHOCTh HWCIIOJIb30BaTh TMPUOOpETaeMble TMPU HU3YYEHUU OWOJIOTHH
3HAHUST W YMEHUS TPU pPENIeHUU TMpoOJeM, CBA3aHHBIX C PalUOHAIHLHBIM
IPUPOJIONIONIB30BaHUEM  (COOJIOJICHUE  TpPaBWJI  TOBEACHUS B TPUPOJE,
HamnpaBlIeHHBIX HAa COXpPaHCHHWE pPaBHOBECHs] B OJKOCHUCTEMaX, OXpaHy BHJIOB,
IKOCUCTEM, OHOChEpHI);



aKTMBHOE HENPUATHE JEUCTBUM, MPHUHOCIIIMX BpEI  OKPYKAIOLIEH
OPUPOAHON cpejie, YMEHHE MPOTHO3MPOBATH HEOJIArONMPUSTHBIE KOJIOTMYECKHUE
NOCJEACTBUSA MPEAIPUHUMAEMBIX IEUCTBUM U MPENOTBpALIATh UX;

HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, YKOJOTUYECKON KYJIbTYPHI,
OTmbITa NEATEIIbHOCTH JKOJIOTHYECKOMN HaIIPaBIICHHOCTH, YMEHUS
PYKOBOJACTBOBATbCSI UMH B MO3HABATEIIbHOM, KOMMYHUKATUBHOM M COLMAIBHOUN
MPAKTUKE, TOTOBHOCTU K YYaCTHUIO B MIPAKTUUECKOMN NEATEIBHOCTH IKOJIOTUUECKON
HaIPaBJIECHHOCTH;

8) HEeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JIMAJore
KYJBTYp, CIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPIIICHCTBOBAHUE SI3BIKOBOM W YUTATEIILCKOW KYyJbTYpbl KaK CpPEACTBA
B3aMMOJECHUCTBUS MEXY JIFOJIbMU U MIO3HAHUS MUPA;

MOHUMAaHUE CcrneuupuKkun OHOJOTUM KaK HAyKd, OCO3HaHUA €€ poJid B
(GbopMHpPOBaHMN PAlMOHATBHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MPEJCTaBICHUS 00 OKpPYXKaIOIIEeM MHUpPE KaK O €JUHCTBE MPUPObI, YEJIOBEKA U
o01ecTBa, B TMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH U penieHuu mpodiieM
COXpaHEHHUs IIPUPOJHOIO PABHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTUM JJISI COBPEMEHHOM HMBHIIM3AIUU:
oOecrieyeHuss HOBOTO YPOBHSI Pa3BUTUSI MEIMIIMHBI, CO3JaHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pEIIaThb pPEecypcHble MNpPOOJEeMbl  pPa3BUTHUS
YeJI0BEYECTBA, MOMCKA MyTEeH BhIXOJIa U3 TII00ATBHBIX IKOJOTHUYECKUX MPOOJIeM U
obOecrieueHrss  mepexola K  YCTOMYMBOMY  Pa3BUTHIO,  pallMOHATHHOMY
UCIIOJIb30BAHUIO TPUPOJHBIX PECypcoB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TIOJYYEHHUU OHMOJOTMYECKUX 3HAHUM B IEJAX
MOBBIIICHUS OOIIEH KyJIbTYphl, €CTECTBEHHO-HAYYHOM TPAMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIIMOHAIBHOW TPaMOTHOCTHU oOydaronuxcs, GopmMupyeMoi
IpU U3yYeHUH OMOJIOTHH;

MMOHMMAHHUE CYIIHOCTH METOJO0B MO3HAHUSI, UCTIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH HCIOJL30BaTh TMOJIydaeMble 3HAaHMS Ui aHajdu3a |
OOBSICHEHUS SBJICHUN OKPYXKAIOIIETO MUpa M MPOUCXOMSIINX B HEM U3MEHEHUH,
yMEHHUE JellaTh OOOCHOBAaHHBIC 3aKIIOYCHUS HA OCHOBE HAyYHBIX (PAKTOB H
MMEIOIINXCS JaHHBIX C LEJbI0 MOJIYUYECHUS JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSATEJIPHO HCIIOJIb30BaTh OMOJOTHUUECKWE 3HAHUS IS
penieHus MpooJieM B pealbHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAHWE LIEHHOCTH HAYYHOW JESITEIbHOCTH, TOTOBHOCTH OCYIIECTBIISITH
MIPOEKTHYIO U UCCIIEI0OBATEIBCKYIO AEATEIIbHOCTh HHAUBUIYAJIBHO U B TPYIIIE;



TOTOBHOCTb M  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AKTHBHOMY IIOJYYEHHUIO HOBBIX 3HaHM 1O OHOJIOTUH B
COOTBETCTBUM C KU3HEHHBIMU MTOTPEOHOCTSIMHU.

METANIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yJbTaThl OCBOCHHS ydueOHOro mpenmera «buomorus»
BKJIIOYAIOT: 3HA4YMMble i1 (OPMHPOBAHUS MHUPOBO33PEHUSI O0yUYaIOIIMUXCS
MEXIUCITUTUTHHAPHBIE (MEXMIPEIMETHBIC) OOIICHAYYHBIC MOHATHS, OTPAKAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTUHBI MHpa M CHENUPUKY METOJOB ITO3HAHMSI,
UCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPTHUs, SIBJICHUE, MPOIIeCC,
CUCTEMa, Hay4HbIN (haKT, MPUHIIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPUS,
UccleloBaHue,  HaOIOJIeHHe,  HU3MEpPEHUEe, OKCHEPUMEHT U JIPYTUX),
YHUBEpCAJIbHbIE Yy4eOHBIC JEHUCTBUS (MO3HABATEIbHBIE, KOMMYHUKATUBHBIC,

PEryJISITUBHBIE), o0ecreynBaoIme (dbopmHpoBaHue (yHKUIHOHATBHOU
IPaMOTHOCTH ¥ COLMAJIBHOM  KOMIETEHUMUOOYYaIOIUXCS, CIOCOOHOCTD
00yJarommxcs UCIIOJIb30BaTh OCBOCHHBIE MEXIUCHUIUIMHAPHBIE,

MHUPOBO33PEHUYECKUE 3HAHUS U  YHHUBEpPCaJbHble ydeOHbIE JEWUCTBUS B
ITI03HABATEIILHOW U COLMAIIBHON MTPAKTHUKE.

MertanpenMeTHble pe3yJbTaTbl OCBOCHHUS IPOTPaMMbl CpPEIHEro OOIIEro
00pa3oBaHUsI IOJDKHBI OTPaXkKaTh:

OBaanenne YHHBEpPCAJIbHBIMHA Y4eOHbIMU NMO3HABATEJIbHBIMU
AefCTBUSIMU:

1)0a30Bble JJOruvYecKue AeicCTBUSI:

CaMOCTOSITETbHO  (OpMyJIMpOBaTh W AKTyalIU3UpPOBaTh  MpoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh NPU OCBOCHHM 3HAHUM MPUEMBI JIOTUYECKOTO MBIILICHHUS
(ananu3a, cuHTE3a, CpaBHEHUS, KiiacCu(dUKaluu, 0000IIEHNUs ), PACKPBIBATh CMBICII
OMOJIOTHYECKUX TIOHSATUM (BBIJEIATHh UX XapaKTepHbIC MPU3HAKU, YCTaHABIUBAThH
CBSI3U C IPYTUMU MOHSATHUSIMM);

ONpENENATh LEeNu ACSTEIbHOCTH, 3aJaBas MapaMmMeTpbl U KPUTEPUU HX
JTOCTUKEHUS, COOTHOCUTD PE3YIbTATHI ACSATEILHOCTU C MTOCTABIICHHBIMHU LIEJISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHE TOHATHUS JUI 0OBSICHEHUS (PaKTOB M SIBJICHHUM
YKABOU IIPUPOJBI,

CTPOUTH JIOTMUECKHUE pacCyXaAeHus (MHAYKTUBHBIC, JICAYKTHUBHBIC, TIO
aHaJIOTHH), BBISIBISATh 3aKOHOMEPHOCTH M MPOTHUBOPEUYUS B PACCMATPUBAEMBIX
SBJICHUSIX, (DOPMYITHUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MPUMEHSITh CXEMHO-MOJEJIbHBIE CpeAcTBa TUTSt MPEACTABICHUS
CYIIECTBEHHBIX CBSI3€H M OTHOILIEHUM B M3y4aeMbIX OMOJIOTHYECKHX OOBEKTaX, a



TAKK€  MPOTHUBOPEYMIA  PA3HOTO  pOJA,  BBIABIEHHBIX B  Pa3jM4YHBIX
MH(POPMALMOHHBIX HCTOUYHUKAX;

pa3palaThIBaTh IUIAH PEUICHHs MPOOJIEMBbI ¢ YUETOM aHajin3a MUMEIOIIUXCS
MaTepUalbHbIX 1 HEMATEPUAIIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JIETEIIbHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
LIEJISIM, OLICHUBATh PUCKU MOCIIEICTBUN AESTEIbHOCTH;

KOOPAMHUPOBaTh M  BBIIOJHATH pabOTy B  YCJIOBUSIX  PEAJBbHOIO,
BUPTYaJIbHOIO U KOMOMHHUPOBAHHOTO B3aMMOJICHCTBHSI;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPH PEIICHUH KU3HEHHBIX POOIIeM.

2)0a30BbIe HCCIEA0BATEIbCKHUE AeiiCTBHSI:

BJIAJI€Th HABBIKAMH y4E€OHO-HCCIIE0BATENBCKON U MPOEKTHOM AESTENbHOCTH,
HaBbIKAMM  pa3peuieHusi NpoOsieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSTEIIBHOMY IIOUCKY METOJIOB PEIIECHUs MPAKTHYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB ITO3HAHNS;

WCIIOJIB30BaTh pA3JIMYHBbIE BHIBl JACATEIBHOCTH IO TOJYYEHHIO HOBOTO
3HAHUS, €ro HHTEpIpeTali, NPeoO0pa3oBaHUI0O M NPUMEHEHUIO B y4eOHBIX
CUTYaLIMSIX, B TOM YHCIIE IPU CO3/IaHUH YYEOHBIX U COLUATBHBIX IPOEKTOB;

(GopMHUpPOBATh HAYyYHBIM TUI MBILIUICHUS, BIaIe€Th HAYYHOU TEPMHUHOJIOTHUEM,
KJIFOUEBBIMU MTOHATUSAMU U METOJIAMH;

CTaBUTb U (HOpMyIHpOBaTh COOCTBEHHbIE 3aJauyd B 00pa30BaTEIbHOU
NEATENbHOCTH U KU3HEHHBIX CUTYalUsX;

BBISIBJIAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJU3UpOBATh 3ajady,
BBIIBUTaTh TUIOTE3y €€ pEeLIEHUs, HaXOAUTh apryMEeHTbl AJi1 JO0Ka3aTeabCTBa
CBOMX YTBEPXKJICHHMI, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PELLICHHUS;

aHAIM3UPOBaTh IIOJYYEHHBIE B XOJE PELICHHsS 3aJaud pPe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JIOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OIIEHKY HOBBIM CHUTYyallUsIM, OLIEHWBAaTh TNPUOOPETEHHBIN OIIBIT;

OCYILECTBIIATh II€JIEHANIPABICHHBIA MOUCK IEpeHoca CPEeACTB U CHocoOOB
AeicTBUS B IPO(ECCHOHATIBHYIO CPELLY;

YMETh NEPEHOCUTh 3HAaHUS B MO3HABATEIbHYIO M MPAKTUYECKYI0 00JjacTu
KU3ZHEJECATEIILHOCTH;

YMETh MHTETPUPOBATH 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JacTel;

BBIJIBUT'aTh HOBBIE WJEH, MPEIaraTb OPUIMHAIBHBIE MOAXOAbl U pELICHUS,
CTaBUTh MPOOJIEMBI U 337a4H, TONYCKAIOIINE albTepHATUBHBIC PEILICHUSI.

3) padora ¢ uHopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHHMKAX MH(pOpMAIUH (TEKCTEe Y4eOHOTO
nocoOusi, HAY4YHO-TIOMYJIAPHON JUTEpaTtype, OHOJOTMYECKUX CIIOBapsSX U
CIpaBOYHHMKAX, KOMIBIOTEPHBIX Oa3ax AaHHbIX, B VHTepHeTe), aHaIM3UpOBaTh



MH(OPMALIMIO PA3IUYHBIX BUJOB U (HOPM MPECTABICHUS, KPUTUUECKU OLICHUBATD
e€ JI0CTOBEPHOCTh U HEIIPOTUBOPEUYUBOCTH;

dbopMynupoBaTh 3aMpoChl U MPUMEHATH PAa3IUYHbIE METOJbI IMPU MOUCKE U
otOope Omosiormueckoil HHMOpPMAITUU, HEOOXOIUMOM 71l BBIMIOJHEHUS yUeOHBIX
3ajay;

npuoOpeTaTh OMBIT HMCHOJIb30BaHUS WHGOPMAIIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUN, COBEPIICHCTBOBATh KYJIbTYpPY aKTHBHOTO MCIIOJIb30BAHUS PA3THUUHbIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMANbHYIO  (OpMYy  MpPEICTaBICHUS
ouosiornyeckor uHpopmaIuu (CxeMbl, rpauku, TUarpaMMbl, TaOIUIbI, PUCYHKH
¥ Ipyroe);

UCIIOJIb30BaTh HAy4HbIA SI3bIK B KayecTBE CpEACTBAa Ipu padore ¢
Ouosornyeckod HMHQPOpMALMEN: MPUMEHITh XUMUYECKHE, (U3HYECKHE U
MaTeMaTUYeCKHe 3HAKM M CHMBOJIbI, (OopMyibl, abOpeBUaTypy, HOMEHKIATYpY,
UCIOJB30BaTh M NPeoOpazoBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CpEACTBa
HarJsIIHOCTH;

BJIAJE€Th  HABbIKAMM  pAaclo3HaBaHWd M 3allUThl  MH(OpManuw,
MH(}OpMATMOHHOW 0€30MaCHOCTH JIMYHOCTH.

OgJiaieHHe YHMBEPCAJIbHBIMA KOMMYHMKATHBHBIMH JeHCTBUSIMU:

1)o0menue:

OCYILIECTBIISITh KOMMYHUKAIIMK BO BCEX cpepax KU3HHU, aKTUBHO y4aCTBOBATh
B JMAJIOTe€ WM JUCKYCCHUHU MO CYIIECTBY OOCYXJaemMoil TeMbl (yMEHHE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXICHUS OTHOCHUTEJILHO BBIMOJHEHUS MpearaeMon
3a/1a4y, YYUTHIBaTh MHTEPECHI M COTJIACOBAHHOCTH MO3MUIUI JIPYTrUX YYaCTHUKOB
JAaJiora Uiv JUCKYCCHUM);

pacro3HaBaTh HeEBepOalibHblEe CpeJCTBa OOIICHMs, I[OHUMAaTh 3HAYECHHE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIIOK BO3HUKHOBEHHS KOH(IMKTHBIX CHUTyaluH,
YMETh CMATYaTh KOH(QJIUKTHI U BECTH IEPETOBOPHI;

BJIA/IETh PA3IUYHBIMU CHOCOOAMM OOIIEHHS M B3aUMOJACWUCTBUSA, MOHUMATh
HaAMEPEHHUs APYTUX JIOCH, MPOSIBIATh YBAXKUTEILHOE OTHOLIEHUE K COOCCEIHUKY
U B KOppeKTHOU popme hopMyIMpoBaTh CBOU BO3PAKEHUS;

pPa3BEPHYTO M JIOTMYHO M3JIaraTh CBOK TOYKY 3PEHHsI C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPE/ICTB.

2)coBMeCTHAA AeSITeIbHOCTD:

NOHMMATh U MCIOJIb30BAaTh MPEUMYLIECTBA KOMAaHIHOW M MHIMBUIYaJbHOU
paboTHI MPU PEIICHUN OUOJIOTHYECKON MPOoOIeMbl, 000CHOBBIBAThH HEOOXOIUMOCTh
NPUMEHEHUS TPYNIOBBIX (DOPM B3aUMOJEHCTBUSA MPU PEIICHUH YUeOHOU 3a/1auu;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX AEHCTBHM C y4€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaKJOTO YIEHA KOJIEKTUBA;



MPUHUMATh UEIA COBMECTHOM  JEATENBHOCTH, OPraHU30BbIBATH W
KOOPAVUHUPOBATh JEUCTBUS MO €€ IOCTHKEHUIO: COCTABJATH IUIAH JACHCTBU,
pacupenensiaTb pojaud ¢ YY4ETOM MHEHHMM YYaCTHHKOB, OOCYXIaTh pe3yIbTaThl
COBMECTHOM paboThI;

OLICHUBATh KAauye€CTBO CBOEr0 BKJAJa WU KaXJOTO YYAaCTHUKA KOMAaHJIbl B
001Ut pe3ysbTar Mo pa3paboTaHHBIM KPUTEPUSIM;

MpejaraTb HOBBIE NPOEKTHI, OLECHWBATh HAEU C TMO3ULUHUN HOBHU3HBI,
OPUTHUHAIIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYILLIECTBJISITh MO3UTUBHOE CTPATETUYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYaIMSIX, IPOSIBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

OBJiaieHne YHUBEPCAJIbLHBIMU PeryIsiTUBHBIMH 1e/iCTBUSIMU:

1)camoopranmsanms:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHWS JUIsl BBIABICHHA NPOOJIEM U UX
pEIIeHUs B )KU3HEHHBIX U YYEOHBIX CUTYaIUsX;

BBHIOMpATh HAa OCHOBE OHWOJIOTMUECKMX 3HAHUN II€JIEBbIE M CMBICIOBBIE
YCTAaHOBKHM B CBOHUX JICMCTBHUSAX M MOCTYNKAaX IO OTHOIICHUIO K JKUBOW MPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYXKAIOIINX;

CaMOCTOSITEJIbHO OCYIIECTBIISTh I103HABATEIBHYIO JIE€SATEIbHOCTD, BBISBIISATH
po0IeMbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIC 3a7]aud B 00pa30BaTEIIbHON
JNEATETbHOCTH U )KU3HEHHBIX CUTYAIUSX;

CaMOCTOATENIHO COCTABJISITH IUIaH  PEIICHHUs NpodsiieMbl € YYETOM
HMMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUM;

JIaBaTh OLICHKY HOBBIM CUTYAaLIUsIM;

pacuIMpsTh paMKH y4eOHOTrO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHUH;

JienaTh OCO3HAHHBIN BBIOOD, ApTYMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a peIlIEHUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoO0CTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO IMUPOKOM HPYIUIUU B
pPa3HBIX O00JIACTSIX 3HAHWM, TMOCTOSHHO TOBBINIATH CBOW 0Opa30BATENbHBIN H
KYJbTYPHBI YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OILIEHKY HOBBIM CUTYaIlUsIM, BHOCUTh KOPPEKTUBBI B JI€SITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LEISIM;

BIAJCTh HABBIKAMH  [IO3HABATENIbHOW  pediekcur KaKk  OCO3HAHUS
COBEPIIAEMBIX JECUCTBUM W MBICIUTEIBHBIX MPOILECCOB, HMX PE3YJIbTATOB U
OCHOBaHMM, MCIOJIb30BaTh MPUEMBI pPeIIEKCUU NIl OLUEHKH CUTYyalluu, BbIOOpa
BEPHOI'O PEILIECHHUS;

YMETh OLICHUBAaTh PHUCKU WU CBOEBPEMEHHO NPUHUMATh PELIEHUS IO HUX
CHIKCHUIO;



IIPUHUMATh MOTHMBBI M apPryMEHThl JPYIMX IIPU aHAIM3€ pe3yibTaToOB
NESTEIIBHOCTH;

3)npuHATHE Ce0A M APYTHUX:

IPUHUMATh ce0sl, TOHMMAasi CBOM HEJTOCTATKU U JIOCTOMHCTBA;

IPUHUMATh MOTHBBI M apryMEHThl JPYTHX IIPU AaHAIU3E pe3yJbTaToOB
NESTEIIBHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYIHX HA OLUIMOKHU;

pa3BUBaTh CIOCOOHOCTh IOHUMATh MUP C O3UIMH JPYTOro YEIOBEKA.

HPEIMETHBIE PE3YJIbTATBI

[TpenmeTrHble pe3ynbTaThl OocBoeHUs mporpaMMmbl COO mo Ouonorum Ha
0a30BOM ypOBHE BKJIIOUAIOT cHeluduueckue s yaeOHoro npeamera «buonorus»
Hay4yHbIE€ 3HAaHUS, YMEHHUS U CIOCOObI IEHCTBUM MO OCBOEHHUIO, UHTEPIIPETALUN U
peoOpa30BaHUIO 3HAHUM, BBl ACSITEIBHOCTU MO MOJYYEHUIO HOBOTO 3HAHUS U
MIPUMEHEHUIO 3HAHUW B Pa3UYHbIX Y4E€OHBIX CHUTyallUdX, & TAKXKE B pealbHBIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHBIX C Ouosorueid. B mporpamme mnpenmMerHbie
pe3yJIbTaThl MIPEICTaBICHBI IO roJaM 00yUYeHUS.

[IpenMeTHbIe pe3yabTaThl OCBOEHUS y4ueOHOTO mpeamera «buonorus» ¢ 10
Kjlacce NOJKHBI OTPAKATh:

c(OpPMHPOBAHHOCTh 3HAHUI O MECTE U POJIU OMOJOTUU B CUCTEME HAYUYHOIO
3HaHUS E€CTECTBEHHbIX HAayK, B (POPMHUPOBAHUM COBPEMEHHON €CTECTBEHHO-
HAay4YHOU KapTHHBl MHpPAa M HAYYHOTO MHMPOBO33PEHHs, O BKIAJE POCCHMCKUX M
3apyOeKHbIX YYEHBIX-OMOJOrOB B pa3BUTHE OHOJOTUH, (PYHKIHUOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa sl peLIEeHUs dKU3HEHHbIX 3a7a4;

YMEHHME DPACKpBbIBAaTh COJAEpKaHHE OHUOJIOIMYECKUX TEPMHHOB M MOHSTHM:
KW3Hb, KIJIETKa, OpraHu3M, Meraboiau3M (0OMEH BeEIIeCTB M IIpEBpalicHHe
SHEPIrum), TOMEOoCcTa3 (CaMOpEryJsiius), YPOBHEBasE OpraHU3alus JKUBbIX CUCTEM,
CaMOBOCHPOU3BEACHUE (PENPOIYKIIHS ), HACIEACTBEHHOCTh, U3MEHUNBOCTD, POCT U
pa3BUTHUE;

yMEHUE u3JIaraTb OHOJIOTMYECKHE Teopur (KJIETOYHAsl, XPOMOCOMHasi,
MyTaIlMOHHAs, IEHTPaJbHAs JOrMa MOJEKyJsipHOW Ouonoruu), 3akoHbl (I
Menpnens, T. Moprana, H. 1. BaBuiioBa) u ydeHust (0 1ieHTpax MHOTO0Opa3usi u
POUCXOXKEHUS KynbTypHbIX pactenuii H. M. BaBuiosa), onpenensite rpaHullbl
WX IPUMEHUMOCTH K )KUBBIM CHUCTEMaM;

YMEHUE BJIAJIETh METOJIAMU HAYyYHOTO MO3HAHUS B OMOJIOTMH: HAOIIOACHUE U
ONMCAHUE JKMUBBIX CHCTEM, IPOLIECCOB W SIBJICHWUM, OpPraHW3alus W IPOBEJICHUE
OMOJOTMYECKOr0  JKCIIEPUMEHTA,  BBIABM)KEHHME  THUIIOTE3bl,  BBISBICHHUE
3aBUCUMOCTH MEXAY HCCIEAYEMbIMU BEJIMYMHAMHU, OOBSICHEHHE MOJYyYEHHBIX



pPE3yNbTaTOB, MCIOJIB30BAHHBIX HAYYHBIX MOHSITHUH, TEOPHH W 3aKOHOB, YMEHUE
JIeNaTh BHIBOJIbI HA OCHOBAHUU TOJYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIJCIATh CYIIECTBEHHBIC NPU3HAKA BUPYCOB, KJIETOK MPOKAPHOT H
DYKapUOT, OJHOKJIETOYHBIX M MHOTOKJIETOUYHBIX OpPraHU3MOB, OCOOEHHOCTHU
IIPOLIECCOB: OOMEHAa BEIECTB M MPEBPALICHUSI SHEPTUMU B KJIETKE, (POTOCHMHTE3A,
IUTACTUYECKOTO W DJHEpPreThueckoro oOMEHa, XEeMOCHMHTE3a, MHUTO03a, Meno03a,
OIUIOZAOTBOPEHUS, PA3MHOXEHUS, WHJIUBHUIYAJIbHOTO pPAa3BUTUS  OpraHU3Ma
(oHTOTCHE3);

yMEHUE MPUMEHATHh TOJyYCHHBIC 3HAHUS JUIsI OOBSICHEHHS OMOJOTHYECKHX
IPOLIECCOB U SIBJICHUH, JJISl MPUHATUS MPAKTUUECKUX PEIICHUN B MOBCEIHEBHOM
KHU3HU C LeNplo obOecriedyeHus O0e30IacHOCTU CBOETO 3J0POBbsI U 3JI0POBbS
OKPY>KaIOIINX JIFOACH, COOII0IEHUSI HOPM TPaMOTHOTO TIOBEJICHUS B OKPY’KalOIIeH
MPUPOIHON cpeie, TMOHMMaHHWE HEOOXOAMMOCTH WCIOJIb30BaHUS JOCTHKCHHUN
COBPEMEHHOMU ounonoruu 17} OMOTEXHOJIOTHIA Ul PalMOHAIBHOTO
IPUPOJIOTIOTH30BAHUS;

YMEHUE peIlaTh »JJIEMEHTAPHbIE TEHETUYECKUE 3aJlayd Ha MOHO- H
IUTUOPUHOE CKpEIIMBAaHUE, CIEIJICHHOE HACIEI0BaHUE, COCTABIATH CXEMBI
MOHOTHOPHIHOTO CKpEIIMBAHM AJIsl MpeACcKa3aHUsl HACIETOBaHUS MPU3HAKOB Y
OpraHHU3MOB;

YMEHUE BBIMOJIHATh JIa0OpaTOpHBICE M MpaKTUYecKHe paboThl, cOOI0IaTh
npaBuiIa mpu paboTe ¢ ydeOHbIM U JabOpaTOPHBIM 000PYIOBAHHUEM;

YyMEHUE KPUTHYECKH OIEHWBATh W HMHTEPIPETUPOBATh HWHOOPMAITUIO
OMOJIOTHYECKOTO COACpKAHMsI, BKIIOYAIONIYI0 TICEBJAOHAYYHBIC 3HAHUS U3
Pa3TUYHBIX UCTOYHUKOB (CpEACTBA MACCOBON MHGOPMAIMK, HAYYHO-TIOMYJISIPHBIC
MaTepHalibl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIICIOBAHUNH B OHOJIOTHH,
MeUITMHEe, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE THCHMEHHBIE M YCTHBIE COOOIIEHMUS,
0000111251 OMOJIOTUYECKYI0 MH(DOPMAIIMIO M3 HECKOJbKUX HCTOYHHKOB, TPAMOTHO
UCIIOJIb30BATh IOHSITHIHBIN arrapaT OMOJIOTHH.

[IpeameTHBIC pe3ynbTaThl OCBOCHHS yueOHOTO mpenmera «buonorus» ¢ 11
Klacce TOJDKHBI OTPAXKATh:

c(OpPMUPOBAHHOCTH 3HAHUIA O MECTE M POJIM OMOJIOTUU B CHCTEME Hay4HOTO
3HaHUS ECTECTBEHHBIX HayK, B (OPMHUPOBAHMH COBPEMEHHON €CTECTBEHHO-
HAay4YHOW KapTHHBI MHpPAa M HAYYHOTO MHPOBO33PEHHs, O BKIAJE POCCHUCKUX H
3apyOCKHBIX YUEHBIX-OMOJOTOB B pa3BUTHE OHOJOTUH, (PYHKIIMOHATHHOU
IPaMOTHOCTH YeJIOBEKA JUIsl pEIICHUS )KU3HCHHBIX 3a/1a4;

YMEHHUE PACKpBIBATh COJECpKaHUE OWOJIOTMYECKUX TEPMHUHOB WM TTOHSATHI:
BU/I, TIOMYJISINS, TeHOMOH/I, SBOJIONHNS, ABMKYITUE CUITBI ((PaKTOPHI) IBOIOIUH,
MPUCTIOCOOICHHOCTh OPTraHU3MOB, BHUI000pa30BaHUE, IKOJOTUYECKHE (DAKTOPHI,



ADKOCHCTEMA, NPOAYLUEHTbl, KOHCYMEHTBI, PpPEIYyLUEHTbl, 1€MW IUTaHUS,
AKOJIOTUYECKas MupaMua, OuoreoleHos, ouocdepa;

yMEHUE H3Jaratb OHOJOTMYECKHE Teopuu (dBONIOLMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpUs DSBOJIOLUHU), 3aKOHbBI M 3aKOHOMEPHOCTHU
(3aponprmieBoro cxojacra K. M. bapa, depenoBaHusi TJIaBHBIX HamlpaBlICHUN U
nyteit sBomoruu A. H. CesepiioBa, yuenusi o 6uochepe B. 1. Bepnaackoro),
OMpeeNsATh TPAHULIBI KX TPUMEHUMOCTH K )KMBBIM CHCTEMaM;

YMEHUE BJIAJIETh METOJIaMH HAYYHOT'O MO3HAHUS B OMOJIOTMH: HAOIIOAEHUE U
ONKCAHUE JKUBBIX CHCTEM, IPOLIECCOB U SIBJICHWUM, OpPraHHU3alus W MPOBEICHUE
OMOJIOTUYECKOTO  JKCIIEPUMEHTA,  BBIIBWI)KEHHWE  THUIIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXJy HCCIEIYEMbIMU BEIMUYUHAMH, OOBSICHEHHE TMOJYyYEHHBIX
pe3yJbTAaTOB, MCIOJL30BAHHBIX HAYYHBIX TMOHATHHN, TEOPUH M 3aKOHOB, YMEHHUE
JIeNaTh BHIBOJbI HA OCHOBAHUU MOJYYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIICISITh CYIIECTBEHHbIC MPU3HAKU CTPOCHHUS OHOJIOTHYECKHUX
OOBEKTOB: BHJIOB, TMOMYJSAIHUN, MPOIYIIEHTOB, KOHCYMEHTOB, PEIYILIEHTOB,
OMOTeOlEHO30B U JKOCHCTEM, OCOOEHHOCTH TIPOLIECCOB: HACJIEICTBEHHOU
M3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUIA000pa30BaHUsl, MPHUCIIOCOOJICHHOCTH
OpraHU3MOB, JIEUCTBHUS SKOJOTMYECKUX (PAKTOPOB HA OPraHu3Mbl, IEpeHoca
BEILIECTB M TIOTOKAa JSHEPIMM B HKOCHCTEMAaX, AHTPOIOIEHHBIX HM3MECHEHUN B
HKOCUCTEMAX CBOEM MECTHOCTH, KPYyroBOpOTa BEIIECTB U OHMOTreOXMMHUYECKUX
ITUKIIOB B Onocdepe;

YyMEHHUE TPUMEHSTh MOJYyUYCHHBIC 3HAHUS NJI1 OOBACHEHUSI OMOJOTHUECKUX
MIPOLIECCOB M SIBJIICHUM, Il NMPUHATHS NPAKTUYECKUX PELICHUN B IOBCEAHEBHOU
KU3HU C 1eNplo olecriedeHusi O0e30MacCHOCTH CBOETO 3J0pPOBbsi U 3/10pPOBbSA
OKPYXKAIOIIUX JII0JIeH, COOJII0IEHUST HOPM IPaMOTHOTO TMIOBEICHUS B OKPY KaroIIei
MPUPOIHOM cpee, MOHUMaHuEe HEOOXOIMMOCTH HCIHOJIb30BaHUS JIOCTUXKEHUN
COBPEMEHHOM OMOJIOTHH JIJIs1 PALIMOHATILHOTO PUPOA0IIONb30BAHUS;

YMEHUE pelaTh 3JIEMEHTapHble OMOJIOTMYECKHUE 3a/1a4d, COCTABIISATH CXEMbI
NepeHoOca BEIIECTB U YHEPTUU B dIKOCHUCTEMax (IIeTH MUTAaHMS);

YMEHUE BBIMOJHATh JIaA0OpAaTOpPHBICE M TMpaKTUYeCKhe paboThl, cOOII0IaTh
npaBuiia Mpu padboTe ¢ y4eOHBIM U JJa0OpaTOPHBIM 000PYI0BAHUEM;

YMEHHUE KPUTHYECKH OIEHHUBATh U HMHTEPIPETUPOBATH HH(POpMAIIUIO
OMOJIOTUYECKOTO  COJIEpKaHMs, BKJIIOYAIONIYI0 TIICEBAOHAYYHBIC 3HAHUS U3
Pa3TUYHBIX UCTOYHUKOB (CpPEACTBA MACCOBOM MHGOPMAIINK, HAYIHO-TIOMYJISIPHBIC
Marepuaibl),  paccMaTpWBaTh  TJI00aTbHBIE  JKOJOTUYECKUE  MPOOIEMBI
COBPEMEHHOCTH, (OPMHUPOBATH 110 OTHOUIEHUIO K HUM COOCTBEHHYIO MTO3UIINIO;

YMEHUE CO3/1aBaThb COOCTBEHHbIE IHCbMEHHBbIE M YCTHBIE COOOLIEHUS,
000011ast 6MOJIOrMYecKyr0 HH(POPMAIMIO M3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
WCIIOJIH30BATh MTOHSATUIHBIN ammapat OMOJIOTHH.



TEMATHYECKOE INTAHUPOBAHUME

10 KJIACC
KoanuecrBoyacos DJIeKTPOHHBIE

Ne HaumeHoBaHuepa31e/ioB U (undposbIe)

n/n TEMIIPOrPaMMBI Bcero KonTposabHbiepadorsl | IIpakTnyeckuepadoThl P
o0pa3oBaTejibHbIEpeCcypPChI
bubnuorexa [JOK

! bronoruskaxtayka 2 05 https://m.edsoo.ru/7f41c292
5 JKuBble cuCTEMBI 1 X 1 bubnuorexa [JOK
OpraHu3aLus https://m.edsoo.ru/7f41c292
3 XUMUYECKHUI COCTaB U CTPOCHUE 8 1 bu6mmoteka [LIOK
KJIETKH https://m.edsoo.ru/7f41c292
bu6nmmorexka [IOK
4 IKH3HEATENLHOCTHKIETKH 6 https://m.edsoo.ru/7f41c292
Pasmuoxxenue u
5 WHIUBHUIyalbHOE PAa3BUTHE 5 1 bubmmorexa [IOK
HHBHAY P https://m.edsoo.ru/7f41c292
OpraHu3MOB
5 HacnencrBeHHOCTh M 8 15 but6mmoreka [JOK
W3MEHYMBOCTHOPTaHNU3MOB ' https://m.edsoo.ru/7f41c292
7 CenexuusiopraHu3MoB. 3 bubnmnoreka [IOK
OCHOBBIOMOTEXHOJIOTUHT https://m.edsoo.ru/7f41c292
but6mmoreka [JOK
8 P 1
C3CPBHOCBPEMA https://m.edso00.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB IIO 34 0 4
I[MPOTPAMME



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KIIACC

KoumnuecrBouyacon JIeKTPOHHbIE

Ne HaumeHoBaHuepa31e/ioB U R —

n/m TEMIIPOrpaMMBblI Bcero Kourpoabubiepadorsl | [IpakTnueckuepadoTsl P
o0pa3oBaTebHbIepecypchl
bubnnorexa [IOK

1 1
IBOMOUHORHAAOHONOTHA o https://m.edsoo.ru/7f41cc74
9 Bo3HukHOBEHME U pa3BUTHE 9 05 bubmmoreka [JOK
KH3HU Ha 3emire ' https://m.edsoo.ru/7f41cc74
3 Opranusmel u 5 1 bubnnoreka [IOK
OKpy’Karomasicpena https://m.edsoo.ru/7f41cc74
4 Coo01ecTBa u 9 bubnnorexa [JOK
3KOJIOTUYECKHUECUCTEMBI https://m.edsoo.ru/7f41cc74
but6mmoreka [JOK
P 2
> C3CPBHOCEPEMA https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB ITO 34 0 25
I[MTPOT'PAMME '



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




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
Ne KoanuyecTBouacon
atau3yy | JJeKTpoHHbIenuGpoBbIeOOpPa30oBAT
n | Temaypoka Bce | KonTposbHble IMpakTuyeckne A y P p P
eHusl eJIbHbIepecypcChl
/ ro paGoThI paGoThI
n
bubnnorexa [JOK
1 buoiiorus B cucremenayk 1 https://m.edso0.ru/863e6122https://m.eds
00.ru/863e632a
MeTo1bl MO3HAHUS KUBOU
npupoasl. [Ipakrnueckas
pabota Ne 1 «Mcrionb30Banue bubnnorexa [IOK
2 1 0.5
pa3iIMYHBIX METOMOB IIpU https://m.edso0.ru/863e6122
W3y4EeHUU OMOJIOTMUECKUX
00BEKTOBY»
3 buonorunueckue CuCTEMEL, 1 bu6nmmorexka [IOK
IIPOLIECCHI U UX U3YYCHHE https://m.edso0.ru/863e6564
4 XUMHYECKUH COCTaB KIETKH. 1 bu6nunorexa [IOK
Bona u muHepanbHbie conu https://m.edsoo.ru/863e674e
5 benku. CocraB u ctpoeHne 1 bubmuotexa LIOK
OenkoB https://m.edso0.ru/863e6b72
®epMeHThI — OUOJIOrHYecKre
Karanu3aTopsl. JlJaboparopHas
5 pabora Ne 1 «M3yuenue 1 05 bubnuoteka [IOK
KATAJINTUYECKON aKTUBHOCTH ' https://m.edso0.ru/863e6b72
dbepmMeHTOB (Ha mpuMepe
aMUJIa3bl WK KaTajla3bl)»



https://m.edsoo.ru/863e6122
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

bu6mmoreka [IOK

7 h% I
[ICBOBL. JHITHIbE https://m.eds00.ru/863e6870
bubnuorexa [IOK
H .ATD

8 YIGICHHOBHICKHEIIOTEL https://m.edso0.ru/863e6d5c

9 Hcropus u MmeTo bl U3y4eHUs bubnuoreka [IOK
kietku. Knetounasteopus https://m.edso00.ru/863e6e88

10 KiteTka kak menocTHas )KuBas
crucreMa
CrpoeHnue 3yKapuoTHYECKOn
kietku. JlaboparopHas padbora
Ne 2 «M3yuenue ctpoeHus

. bubmuoreka [IOK
KJIETOK paCTEHUM, )KUBOTHBIX,

11 5 5 . 0.5 https://m.edsoo.ru/863e6ffOhttps://m.edso
TPHOOB 1 DAKTEPHI HOA 0.ru/863e716¢
MHUKPOCKOIIOM Ha TOTOBBIX
MUKpOTIpenaparax u ux
OTHMCAHHE)

12 OOMeHBeIIeCTBHIINMETA00TH3 bubnuorexa [JOK
M https://m.edso0.ru/863e766¢

bu6mmoteka I[IOK

1 ) . X

3 OTOCHHTES. ACMOCHHTES https://m.edso0.ru/863e7c98
. bubnuoteka [IOK

14
JHepreTieckuiiodmen https://m.edsoo.ru/863e7aae
JKu3HeHHBIN MK KIETKH.

Jenenue kiaeTku. MuTos.
JlaGopatopHas pabota Ne 3
15 «HabmroneHre MuTo3a B 0.5 bubmorexa LOK

KJIETKaX KOHYMKA KOpeIIKa
JyKa Ha TOTOBBIX
MUKpOIpenaparax»

https://m.edsoo.ru/863e7dc4



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4

16 buocunres Oenka. Peakiiust bubnnorexa [JOK
MaTpUYHOIO CUHTE3a https://m.edso0.ru/863e796e
17 Tpancisauus — bubmmoreka [IOK
OuocuHTe30enKa https://m.edso0.ru/863e796e
18 HexknerounbsiepopMbIKI3HA — bubnnoreka [IOK
BUPYCHI https://m.eds00.ru/863e7540
bubnuorexa [JOK
DopMbIpa3MHOKEHUSOPTaHU3
19 https://m.edsoo.ru/863e81b6https://m.eds
MoB 00.1u/863¢831e
. bubnuorexa [JOK
20 Meiios https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE
MOJIOBBIX KJIETOK.
Om1010TBOpPEHHE. Bu6 110K
noIMoTeKa
21 04 0.5
JlaGopatopras pabora Ne https://m.edso0.ru/863e81b6
«M3y4eHne CTpOEeHHUsI OJTOBBIX
KJIETOK Ha TOTOBBIX
MUKpOTpenaparax
99 WNuauButyansHOEpa3BUTHEOPT bubnuoreka [LIOK
aHU3MOB https://m.eds00.ru/863e8436
I'enetnka — Hayka o
23 HACJIEICTBEHHOCTH U Bubmuoreia [JOK
https://m.edso0.ru/863e86f2
W3MEHYMBOCTH
3aKOHOMEPHOCTH
24 HaCJIEJOBaHMsI TPU3HAKOB. bubmuotexa LIOK
MounorubpuaHoe https://m.edso00.ru/863e8878
CKpEellIMBaHHe
o5 JuruOpuiHOECKpeIMBaHue. bubnmoreka [IOK

3aK0H HE3aBUCUMOTO

https://m.edsoo.ru/863e89a4



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4

HacCJICJOBAaHUs IIPU3HAKOB

26

CleruieHHOE HaclieJOBaHUE
npu3HakoB. JlJaboparopHas
pabota Ne 5 «3yueHue
pe3ysIbTaTOB MOHOTHOPHIHOTO
U TUTHOPUTHOTO CKPEUIMBAHUS
y Ip030QHIIbI HA TOTOBBIX
MUKpOIpernapaTax»

0.5

bubnnorexa [JOK
https://m.edso0.ru/863e8c60

27

I'eneTuka nmona. HacinenoBanue
MIPU3HAKOB, CIEIIJICHHBIX C
OJIOM

bubnuoreka [JOK
https://m.edso0.ru/863e8c60

28

MN3MeHYHUBOCTb.
Henacnencreennas
M3MEHYUBOCTD. JJabopaTtopHas
pabota Ne 6.
N3yyennemoanpukamoHHONN
3MEHYUBOCTH,
MOCTPOEHUEBAPHUALIMOHHOTOPS
Jla ¥ BApUALIMOHHONKPUBOW

0.5

bu6mmoteka I[IOK
https://m.edsoo.ru/863e8efe

29

HacnenctBennas
U3MEHUYUBOCTh. JJabopaTtopHast
pabota Ne 7. «AHanus
MyTalui y 1po30¢duisl Ha
TOTOBBIX MUKpOTIpErapaTaxj

0.5

but6mmoreka [JOK
https://m.edsoo.ru/863e8efe

30

I'eneTukadvenoBpeka

bu6nunorexka [IOK
https://m.edsoo.ru/863e8d78

31

PezepBHbIil ypok. O600mIIEHNE
o teme «HaciencTBeHHOCTE U
W3MEHUYUBOCTH OPTaHU3MOBY



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78

39 Cenekius Kak HayKa 1 1 bubmmoreka [IOK
IpOLIECC https://m.eds00.ru/863e9214
MeTo1b1 ¥ TOCTHKEHUS

33 CEJIeKLIUH PACTEHUU U 1 bubmmorexa LIOK

L p https://m.edso0.ru/863e9214
YKUBOTHBIX

34 bHOTEXHOIOrMAKaKOTPACIBIIPO 1 bubnuorexa [IOK

W3BO/JICTBA https://m.eds00.ru/863e9336
OBUIEE KOJIMYECTBO YACOB 34

I10 ITPOIT'PAMME



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

11 KIIACC

Ne KosmuecTtBouacoB
Temaypoka Bee | KomTpombibie MpakTiaeckie Jarau3yu | DJieKTpOHHbIeNH(PpPOBbIEOOPa30BAT
n/ eHMsI eJIbHbIEPeCcypchl
I 0 padoThbI padoThI
1 DBOJIIOLMS U METOIbI €& 1 bubmuorexa [JOK
W3y4YEHUS https://m.edsoo.ru/863ea20e
5 WcTopus pazButus 1 bubnuoreka LIOK
MIPEJICTABICHUI 00 IBOIIOIIUU https://m.edso0.ru/863e9570
bubmuorexa [JOK
3 MuiposBomows 1 https://m.edsoo.ru/863e9cle
[Tomynsauus kak
AIIeMEHTapHasl eIMHUIIA BUIA
4 u sBosroiuu. JlabopaTtopHas 1 05 bubnuoteka [IOK
pabora Ne 1 «CpaBHeHune https://m.edso0.ru/863e99c6
BHJIOB 110 MOP(OJIOTUIECKOMY
KPUTEPHIO
BIDKYIIIE CUITBI
5 gHeMZHTapHLIe dakTopsbI) 1 bubmmorexa [IOK
https://m.edsoo.ru/863e9da4
ABOJIIOIIUHN
5 EcrecTBeHHbIH 0TOOD 1 €ro 1 bubnnoreka [HOK
hopmbl https://m.edso0.ru/863e9ed0
Pe3ynbTathl aBOMIOINN:
MIPUCIIOCOOTIEHHOCTh
7 OpraHu3MOB 1 1 05 bubnuoteka [IOK
BUJI000pa30BaHUeE. https://m.edso00.ru/863e9fde
Jlaboparopuasipabora Ne 2
«OnHCcaHueTIpUCIOCOOIEHHOC



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde

THOpraHu3Ma 1
eéOTHOCHTGHBHOFOX&paKTepa»

Hanpasnenus u

Bu6mmoreka [JOK

8 IIyTUMAKPOIBOJIIOLIMH https://m.edso0.ru/863e9cle

9 HeoOpaTtumocTeIBOMOIIH

10 Uctopus xu3Hu Ha 3eMiie U
METO/]Ibl €€ U3YUECHHUS

11 I'unoressl IpOMCX 0K IEHUS bubnuoreka [IOK
KM3HU Ha 3emiie https://m.edsoo.ru/863ea5a6

12 PazBuTne xu3Hu Ha 3emiie 1Mo bubmuorexa [JOK
3paM U nepuojiam https://m.edsoo.ru/863eabbe
OcHOBHBIE 3Tallbl SBOIOIHUH
PacTUTENBHOTO U YKUBOTHOTO

13 mupa. [IpakTrueckas pabota 05 bubnnorexa [IOK
Ne 1 «M3yuenune uckonaembIx https://m.edsoo.ru/863ea8bc
OCTATKOB PACTEHUH U
KUBOTHBIX B KOJIICKITHSIX)

14 CoBpemeHHasicucTeMaopraHu bubnuoteka [IOK
YECKOIrOMHpPA https://m.edsoo.ru/863ea48e
DBOJTIOIUSYEIIOBEKA bu6mmorexa [IOK

15
(aHTpOMOreHe3) https://m.edsoo.ru/863eac2c

16 JIBroxymuecuiibl ((hakTopsh) bubnmnoreka [IOK
aHTPOIIOreHe3a https://m.edsoo.ru/863ead44

17 OCHOBHBIECTATUUIBOIIOIAIY
€JI0BEKa
YenoBeyeckue pacel U

Bbubnmuoreka [IOK

18 MIPUPOJIHBIC a/TalITAI[UN

YCJIOBCKa

https://m.edsoo.ru/863eaea2



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

19

PeseprubIil ypok. O0001ICHHE
1o TeMe «Bo3HUKHOBEHHE U
pa3BUTHE KU3HU Ha 3eMIie»

20

9KOJ’IOFI/I${K3KHayKa

21

Cpensl oouTanust u
9KOJIOTHYECKUE (PaKTOpBI

bu6mmoreka [IOK
https://m.edsoo.ru/863eafec

22

AOGuoTnveckue GakTopsl.
Jlaboparopuas pabora Ne 3.
«Mopdooruueckue
0CcOOEHHOCTH pacCTCHUH U3
Pa3HBIX MECT OOUTAHUSY.
Jlaboparopuas pabota Ne 4.
«BnusgHue cBera Ha pOCT U
pa3BUTHE YEPCHKOB KOJICyCa»

0.5

bubmnoreka LIOK
https://m.edso0.ru/863eb10e

23

buotnueckuedaxkropbt

bu6mmoreka [IOK
https://m.edso0.ru/863eb348

24

OKOJIOTHYECKHe
XapaKTEPUCTUKU MO YJISLINH.
[TpakTruueckas pabora Ne 2
«IloacuéTt mIoTHOCTH
MONYJISILUMA pa3HbIX BUIOB
pacTeHui»

0.5

25

Coo0bmiecTBaopraHu3MoB —
OMOIIEHO3

bu6mmoreka [IOK
https://m.edso0.ru/863eb46a

26

OKOJIOTHYECKUECUCTEMBI
(9KOCHCTEMBI)

bu6nmuoreka [JOK
https://m.edsoo.ru/863eb46a

27

OCHOBHEI€E ITOKa3aTeIN
3KOCUCTEMBI. DKOJIOTUUECKUE
MAPaMHUIbI.

bu6mmoreka [IOK
https://m.edsoo.ru/863eb5fa



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa

CBONUCTBAdKOCUCTEM.

Cykueccus

28 [TpupoaHBIEIKOCHCTEMBI

29 AHTpPOIIOr€HHBIEAKOCUCTEMBI

30 buocdepa — 1 bubnmnoreka [JOK
I00ATBEHASIKOCHCTEMA3EMITH https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTHUCYILIECTBOBA 1 bu6nunoreka [IOK
HUsOnocheps https://m.edsoo.ru/863ebd16

30 YenmoBe4yecTBO B 1
ouocdepe3eminu

33 CocyiiecTBOBaHUETTPUPOIBI U 1 bu6nunoreka [IOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBHblit ypok. O600611eHNE

34 Tembl «Coo0I11ecTBa u 1
IKOJIOTHYECKUAE CHCTEMBD)

OBIIEE KOJIMYECTBO YACOB 34 25

[10 ITPOT'PAMME



https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e




YYEBHO-METOJANYECKOE OBECIIEYHEHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI VI YYEHUKA

*buosorus. buonornueckue cucrems u mpomeccsl, 10 kmace/ Tepemos A.B.,
[TerpocoBa P.A., O6111€CTBO C OrpaHMYEHHON OTBETCTBEHHOCTHIO «I3/1aTenbCcTBO
BJIAJZTIOCy; O0111ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCThIO «M31aTenbckuit
uentp BJIAZIOC»

* buosorus. buonornueckue cucremsl 1 nporiecchl, 11 kmace/ Tepemor A.B.,
[Terpocosa P.A., O611eCTBO C OrpaHMYEHHOM OTBETCTBEHHOCTHIO «I3/1aTenbCcTBO

BJIAJZTIOCy; OO111iecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCThIO «M31aTenbckuit

uentp BJIAZIOC»

METOAUYECKHUE MATEPHUAJIBI IJI51 YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

UHTEPHET
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