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HOACHUTEJBHASA 3AIINCKA

[Ipu paspaboTke mTporpaMmbl 1O OHOJOTHU TEOPETHUYECKYI0 OCHOBY IS
OTIpEICICHHUS] TOAXOA0B K (OPMUPOBAHHIO COACPKAaHUS YYEOHOTO TpeaMera
«buosorus»  cocraBWIM: KOHIENTyajdbHble mnosoxkeHus DIoC COO o
B3aMMOOOYCIIOBJICHHOCTH 1IeJIed, CoiepKaHusl, pe3yJIbTaTOB 00y4eHUs! U TpeOOBaHUM
K YPOBHIO MOJATOTOBKH BBIMTYCKHUKOB, MOJOKEHUSI 00 OOLIMX ILENSIX W MPUHIUIAX,
XapaKTEPHU3YIOMINX  COBPEMEHHOE COCTOSHHE CHCTEMBI  CPEIHETO  OOIIero
obpazoBanus B Poccuiickoit denepanuu, a TakkKe IOJIOXKEHUS O crenuduke
Ouonoruu, e€ 3HAYEHWW B TIO3HAHUM SKUBOM TPUPOABI U 0OecleueHUuu
CYIIIECTBOBAaHMs 4YesioBeueckoro ooOmectBa. CorjiiacHO Ha3BaHHBIM IOJIOXKEHUSM,
oTmpeiesIeHbl OCHOBHBIE (DYHKITUU MTPOTPAMMBbI [0 OMOJIOTUU U €€ CTPYKTYpa.

[Iporpamma 1o O6moJIOrUU JAET MPEACTaBICHUE O 1EsAX, 00 o0Iel cTpaTteruu
OoOy4eHHMsI, BOCIIUTAHUS U PA3BUTHS OOyUYaIOIIMXCA CPEACTBAMHU Y4eOHOTO MpeaMera
«buonorus», onpenenser o0s3aTeNbHOE MPEAMETHOE COACpPKAHUE, €r0 CTPYKTYPY,
pacripefielieHue Mo pasfelaM M TeMmaM, PEKOMEHIYEeMYI0 TOCJIeI0BATEIbHOCTD
U3y4YeHUs] y4eOHOro maTepuaia ¢ y4€TOM MEXIPEAMETHBIX M BHYTPHUIIPEIMETHBIX
CBSI3€M, JIOTMKKM O0Opa3oBaTeIbHOTO Mpollecca, BO3PACTHBIX  OCOOCHHOCTEH
oOydJarommxcs.

B mporpamme mo 61osorun TakKe YYUTHIBAIOTCS TPEOOBAHMS K IUIAHUPYEMbBIM
JUYHOCTHBIM, METalmpeJAMETHBIM ¢ MPEAMETHBIM pe3yJbTaTaM OOydYeHHUs B
GbopMUPOBAHUM OCHOBHBIX BHUJIOB Y4€OHO-TIO3HABATEIBHON JEATEIbHOCTU/YU4EeOHBIX
JIEUCTBUN 00YYAIOUTUXCS IO OCBOCHUIO COMIEPKAHUSI OMOJIOTUYECKOTO 00pa30BaHUsI.

B mporpamme no Ouosnorum (10—11 kmaccel, 6a30BBI ypOBEHb) peaan30BaH
OPUHIIMI TPEEMCTBEHHOCTH B HM3YYCHMHM OWOJIOTHH, Ojarojgapsi 4emy B HeH
MPOCMATPUBACTCS  HAMNPABICHHOCTh HA  Pa3BUTHUE 3HAHMM, CBSI3aHHBIX C
(GhOopMUPOBAHUEM €CTECTBEHHO-HAYYHOI'0O MHPOBO33PEHHUSI, IICHHOCTHBIX OpPUEHTAIINM
JUYHOCTH, IKOJOTHYECKOTO MBINIJICHUS, TPEICTABIICHUI O 37J0pOBOM 00pa3e KU3HU
u OepeXHBIM OTHOIIIEHHWEM K OKpY’Karoliel mpupogHoil cpene. [loatomy Hapsmy c
H3y4yeHHEeM OOIeONOIOTUUECKUX TEOpUM, a TaKXke 3HAaHUW O CTPOCHHUM >KUBBIX
CHUCTEM Pa3HOTO paHTa W CYHUIHOCTU OCHOBHBIX MPOTEKAIOIIMX B HUX IMPOIECCOB B
nporpaMme Mo OUOJIOTUM YJEJIEHO BHUMAaHUE WCIIOJIb30BAHUIO MOJYYEHHBIX 3HAHUM
B TIOBCEJHEBHOM >KM3HM [Ji1 PEUICHUS MPUKIAJHBIX 3a]ad, B TOM YHCIIE:
npoHIIaKTUKKA HACIEACTBEHHBIX 3a00J€BaHUN YEJIOBEKa, MEIUKO-TEHETHUECKOTO
KOHCYJIbTUPOBaHMS, OOOCHOBAaHHSI SKOJOTHMYECKU I11€JIECOOOPA3HOr0 TMOBEACHUS B
OKpYXalolllel MPUPOJIHON cpejie, aHallu3a BIUSHUS XO3SMCTBEHHON AESATENbHOCTU
YeJOBE€Ka Ha COCTOSIHUE MPUPOJHBIX M HUCKYCCTBEHHBIX JKOCUCTEM. Y CUJICHHUE
BHUMaHHUS K TIPUKIAAHOW HANPABICHHOCTH Y4eOHoro mpenmera «buomorus»
MPOJIMKTOBAHO HEOOXOJAMMOCTBIO OOECIICUEHHUsT YCIOBHM MJIsi PEIICHHS OIHON U3
aKTyaJbHBIX  337la4  IIKOJIBHOTO  OHMOJOTMYECKOro  oOpa3oBaHus, KOTopas



npeanoiaraer (OpMUPOBAHHE y OOYYAIOIIMXCA CIOCOOHOCTH aJalnTHPOBAThCA K
W3MEHEHHSIM JUHAMWYHO PAa3BUBAIOLIETOCS COBPEMEHHOTO MUpa.

buonorus Ha ypoBHE CpeHEro 00I1Iero 00pa3oBaHus 3aHUMAET BAXKHOE MECTO.
Ona o6OecneunBaeT (popMupoBaHHE y OOYyYAIOLIUXCS MPEACTaBICHUN O Hay4HOU
KapTUHE MHpa, pacmupsieT W o0000maeT 3HaHUS O IKUBOM mpupoje, €€
OTJINYWTENIbHBIX IPU3HAKAX — YPOBHEBOW OpraHM3alMd W DBOJIOLUH, CO3HAET
YCIIOBUS JIs: TO3HAHMS 3aKOHOB YKUBOM MPUPOABI, GOpMUpOBaHUs HYyHKIIMOHATHEHON
IPaMOTHOCTH, HAaBBIKOB 3JIOPOBOTO M 0e€30MacHOro o0pasza >KU3HH, SKOJOTUYECKOTO
MBIIUIEHUS, IEHHOCTHOTO OTHOLIEHUS K )KUBOM MIPUPOJIE U YETIOBEKY.

Bonbiioe 3HaueHre OMOJIOTHS UMEET TakKe JUIsl PELICHUS BOCHUTATENBHBIX U
Pa3BUBAIOIIUX 3a7a4 CPEAHEr0 O0IIEero 00pa3oBaHuUsl, COIUATU3AINN 00yUaArOITUXCSI.
N3yuyenue ounonoruu o0ecreunBaer YCIIOBHUS TUTSE (dbopmHpoBaHUS
UHTEIJICKTYyaJIbHBIX, = KOMMYHUKALMOHHBIX M  HMH(OPMALIMOHHBIX  HABBIKOB,
ACTETUYECKON KyJIbTYpbl, CIIOCOOCTBYET HHTErpaluu OHOJOTMYECKHX 3HAHUHM ¢
NPEACTABICHUSIMU U3 APYTHX Y4E€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKHU, XUMUU U
reorpaduu. Ha3aHHble TOJIOKEHUS O TNpeIHA3HAYEHHH YYEeOHOro NperMeTa
«buonorus» COCTaBWJIM OCHOBY JUIS ONPENENEHHs IMOAXOJAOB K OTOOpYy U
CTPYKTYPUPOBAHHUIO €TI0 COJIEPKaHuUs, IPEACTABICHHOTO B IPOrpaMMe M0 OMOJIOTHH.

Ot6op conmepkanusi yuyeOHoro mpenmera «buosnorus» Ha 06a30BOM YpOBHE
OCYHIECTBIEH C TMO3MIMUI KyJIbTYypOCOOOpa3HOro MOAXOAA, B COOTBETCTBUU C
KOTOPbIM 00ydYarouiuecss JOJKHbI OCBOWUTH 3HAHUSI W YMEHUSA, 3HAUYUMbIE JUIs
(dbopMupoBaHus O0IIEH KYJIbTYpHhl, ONPEACISAIONINE aJeKBaTHOE MMOBEICHUE YEIOBEKa
B OKpYy’)Kalollled MPUPOIHON cpele, BOCTPEOOBAaHHBIC B TOBCEIHEBHOM XU3HU H
MpaKTU4YecKon aesTenbHOCTH. Ocoboe MEecTo B 3TOM CHUCTEME 3HAHMM 3aHUMAIOT
AJIEMEHTBl  COJEpKaHUs, KOTOphIE CIYy>KaT OCHOBOM i (hOPMHUPOBAHUS
MIPEACTABICHUN O COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTUHE MUPA U LEHHOCTHBIX
OPUEHTALMSX  JIUYHOCTH, CIIOCOOCTBYIOIIMX TyMaHM3allMM  OMOJIOTHYECKOIo
oOpa3oBaHUs.

CTpyKkTypupOoBaHUE COJAEpX aHUs Yy4eOHOro marepuasa B MporpaMMe IO
OMOJIOTMM  OCYILIECTBIEHO C YYETOM TMPUOPUTETHOTO 3HAYEHHUsS] 3HAHUK 00
OTIIMYUTENbHBIX OCOOCHHOCTSIX >KMBOM MPUPOJBI, O €€ YpPOBHEBOW OpraHu3aluu U
3BOJIIOLIMU. B COOTBETCTBUU € 3TUM B CTPYKType yueOHOro mnpenmera «buonorusp
BBIJICJIEHBI CIEAYIOIIHNE COJEep KaTellbHble JuHUU: «buosorua kak Hayka. MeTojbl
Hay4yHOro mno3HaHus», «Kierka kak Ouonoruueckass cuctemay, «OpraHusMm Kak
Oouonornyeckas cucrema», «CucreMa M MHOrooOpazue OpPraHHUYEeCKOro MHUPay,
«OBOJIIOLMS KUBON NPUPOJIBI», « IKOCHCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.

[lenp wm3ydenust yueOHoro mnpenmera «buonorus» Ha 0a30BOM YpOBHE —
OBIAZICHUE  OOyYaroIIMMHCS  3HAaHUSIMH O  CTPYKTYpHO-(QYHKIIMOHAJIbHOU
OpraHu3alliy >KMBBIX CUCTEM PAa3HOTO paHra ¥ MpUoOpeTeHNEe YMEHUH MCIIOIb30BaTh



ATU 3HAHUS JIJI1 TPAMOTHBIX JIEUCTBUU B OTHOILIEHUH OOBEKTOB KUBOWU MPUPOJIBI U
PEIICHUS Pa3IMYHbIX KU3HCHHBIX TIPOOIIEM.

JlocTmkenne menu u3ydeHus ydeOHoro mpemmera «bwomorus» Ha 6azoBoM
YpOBHE 00€CIIEUMBACTCS PEIICHUEM CSAYIONTUX 3a/1ay:

OCBOCHHE OOYYalOIIUMHUCSI CHUCTEMBbl 3HAHUHW O OHOJIOTUYECKUX TEOPHSIX,
YUCHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, THUIOTE3aX, MpaBHWIIaX, CIYXKallUX OCHOBOMU
st (OpMUPOBAHUS TPEACTABICHUN O E€CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METOJlaX HAy4YHOI'O ITO3HAHUS, CTPOCHHH, MHOTOOOpa3sMu M OCOOCHHOCTSX >KHBBIX
CHUCTEM Pa3HOI0 YPOBHS OpraHU3alluH, BBIIAOIIUXCS OTKPBITUSIX U COBPEMEHHBIX
HCCIICIOBAaHUSIX B OMOJIOTHH;

dbopmupoBaHue y OOydYaromMXcsl TO3HABATEIbHBIX, HWHTEJUICKTyalbHbIX U
TBOPYECKUX CIOCOOHOCTEM B TMpoOllECCEe aHallM3a JaHHBIX O MYTAX Pa3BUTHUS B
OMOJIOTMM HAy4YHBIX B3TJISJI0B, MJIEH M TOAXOJ0B K H3YUYCHHUIO J>KMBBIX CHCTEM
pPa3HOTr0 YPOBHS OpTaHU3allUH;

CTAaHOBJICHHE Yy OOyd4aromuxcsi oOmel KyJbTypbl, (PyHKIHOHAIBHOU
rPaMOTHOCTH, Pa3BUTHUE YMEHHUH OOBSICHATH W OLICHUBATH SIBIICHUS OKPY KAIOIIETO
MHUpa KUBOW MPUPOJIbI HA OCHOBAHUHU 3HAHUHM U OMbITA, MOJYYEHHBIX NMPU U3YUYECHUU
OMOJIOTHH;

dbopmupoBaHue y OOydYarOmMXCS YMEHHUH WJUIFOCTPUPOBATh 3HAYCHUE
OMOJIOTMYECKUX 3HAHUW B TMPAKTUYECKOU JEATEIbHOCTH 4YEJOBEKa, PpPa3BUTHUU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOXXHOCTH IIO3HAHMS YEIIOBEKOM >KHUBOM
MPUPOJIBI, HECOOXOAUMOCTH OEPEKHOTO OTHOIICHUS K HEH, COONIOCHUS dTUUYECKUX
HOPM TIPH TIPOBEJACHUN OMOJIOTHICCKUX MCCIICIOBAHUM;

OCO3HAHUE IICHHOCTH OHWOJIOTHYECKUX 3HAHUM JJI1 TOBBIIICHUS YpPOBHS
AKOJIOTUYECKOHN KYJIbTYpHbI, 1jis1 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUSI;

MpUMEHEHUE MPUOOPETEHHBIX 3HAHWM U YMEHHU B MOBCEIHEBHOW >KH3HU NS
OLICHKU TOCJEACTBUM CBOEH JNEATEIBHOCTH MO OTHOLICHUIO K OKPYXKAKOILIEH cpene,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME U COOJIOJIEHHE Mep MNPOPUIAKTUKA
3a00JIeBaHUI.

B cucreme cpemnero oOmiero oOpa3zoBaHusi «buojorusi», wu3ydaemasi Ha
0a30BOM ypOBHE, SIBJISETCS O0S3aTENbHBIM YYEOHBIM MPEIMETOM, BXOJSIIUM B
COCTaB MpeaMeTHOM 00macTi « EcTecTBeHHO-HAyUYHBIE TIPEIMETHI.

Jns u3ydyeHus 6MoJIOruu Ha 0Aa30BOM ypOBHE CpEIHEro 0oO0IIero oOpa3oBaHUs
otBoauTCs 68 yacoB: B 10 kiacce — 34 gaca (1 gac B Henento), B 11 kimacce — 34 yaca
(1 yac B Heneno).



COAEPKAHUE OBYUEHUS
10 KIIACC

Tema 1. buoJsiorusi Kak HayKa.

buonorus kak Hayka. CBsi3b OMOJOTMM C OOIIECTBEHHBIMU, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMU HaykKaMu, (uimocodueil, 3TUKOW, ICTETUKOW U TPABOM.
Ponp Guonoruu B popmMupoBaHHHM COBpEMEHHON Hay4dyHOUM KapTuHbI Mupa. Cucrema
OMOJIOTMYECKHUX HAYK.

MeTonpl TO3HaHUS KUBOW MpUPObl (HAOIIONEHHE, SKCIIEPUMEHT, OINUCaHUE,
U3MepeHue, Kiaccuukaius, MoieIMpoBaHuE, CTaTUCTUYECKast 00paboTKa JTAHHBIX).

JlemoHncTpanum:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konbnos, /Ixx. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTobl MO3HAHMS JKUBOU TPUPOJIBI».

JlaGopaTopHblie 1 NpaKTHYeCKHE PadoThI:

[Ipaktuueckass pabora Ne 1. «Mcnonb3oBaHuE pa3IMYHBIX METOJIOB MpHU
U3YYEHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aI U,

KuBble cuctembl (OMOCHUCTEMBI) KaK MpeaMeT u3ydeHusi Ouosioruu. Otiauuue
YKUBBIX CUCTEM OT HEOPTraHUYECKOU MPUPOIBI.

CpoiicTBa OMOCUCTEM M UX pa3HOOOpa3ue. YPOBHU OpraHU3AINHA OMOCHCTEM:
MOJICKYJISIPHBIN, KJIETOYHBIM, TKAHEBBIM, OPTaHU3MEHHBIN, MOMYJISIIMOHHO-BUIOBOM,
HKOCUCTEMHBIIN (OMOT€0EHOTHYECKUH ), OMOCHEPHBIN.

JdeMoHCTpauu:

Tabmuubr 1 cxembl: «OCHOBHBIE MPU3HAKK KU3HW», «YPOBHU OpraHu3aliu
YKUBOU IIPUPOIBI».

O6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. XumMuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAYECKUM COCTaB KJIETKU. XHMHUYECKHUE DJIEMEHTBI: MAKPOAJIEMEHTHI,
MHUKPO3JIEMEHTHI. Bo/ia 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOJABI M MHUHEpaJIbHBIX BemlecTB B KieTke. [lognepkanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u crpoeHue O€iIKOB. AMHHOKHCIOTBI — MOHOMEPBI OEJIKOB.
HezaMeHnMble W 3aMEHHUMbIE AaMHUHOKHCIOTHL. AMHHOKHCIOTHBIM COCTaB. YpPOBHHU
CTPYKTYpbl ~ OCJIKOBOM MOJEKYyJbl (IepBUYHAS, BTOpUYHAS, TpPETHYHAS U
YeTBEPTUYHAS CTPYKTYypa). XUMUUYECKHE CBOMCTBA OeKOB. buosnornueckue GpyHKImnu
OEJIKOB.

depmeHThl — Ononornyeckue karanuzatopbl. CTpoeHne (epMeHTa: aKTUBHBIN
1eHTp, cyocrpatHas crnenuduanocts. Kodepmentsl. Butamuabl.  OTiamuaus
(GhepMEHTOB OT HEOPTAHUIECKUX KAaTaTU3aTOPOB.



YrieBoasl: MOHOCAaxapuabl (TJIFOKO3a, pud03a U Me30KCHpru003a), Arucaxapubl
(caxapo3a, JlakTo3a) MW MOJMCaxXapuabl (Kpaxmay, TJIMKOT€H, IIeJUII0JI03a).
buonornueckue GyHKIIUU YTIIEBOIOB.

Jlunuael:  Tpuraunepunabl,  Gochonunuasl, crepounbl. ['wapoduabHO-
rupodoOHbIe cBOMCTBA. buonorndyeckue GyHkuuu aunuaoB. CpaBHEHUE YTIEBOIOB,
OEJIKOB M TMIIUJOB KaK HCTOYHUKOB YHEPTUU.

Hyxnennoseie kucnorsl: JHK wu PHK. Hykmeornaer — MoHOMEpPHI
HYKJIenHOBBIX KUCIOT. Ctpoenue u pynknuu JAHK. Ctpoenne u ¢ynkiuun PHK.
Bunael PHK. AT®: ctpoenue u GyHKIIHIH.

[MuTosnorus — Hayka o kiuerke. Kilerounast Teopuss — npuMep B3aUMOIECHCTBUSA
uei 1 pakToB B HAYYHOM MMO3HAHUH. MeTOAbl N3YUEHUS KIIETKH.

Kierka kak nenocrHas kuBas cucreMa. OOume nMpu3Haku KIETOK: 3aMKHYTas
HapyxHast MemOpaHa, mosekybl JJHK kak renetnueckuii anmapar, cucremMa CUHTE3a
oenka.

Tunel KJIETOK: SyKapuoTUYecKast U mpokapuotuyeckas. OCOOEHHOCTH CTPOEHUs
npokapuoTuyecko  kietku.  Kierounas ~ crenka — Oakrtepuil.  CTpoeHue
YKapHUOTUYECKON KJIETKH. OCHOBHBIE OTINYMS PACTUTEIBbHOM, Y)KUBOTHOW U TPUOHOM
KJIETKH.

[ToBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAsl CTEHKA, TJIMKOKAJIHUKC, UX
¢ynkuuu. [lnazmatuueckas memOpana, e€ cBoiictBa U (pyHkuuu. LluTomnasma u eé
opranousipl. OnHoMemOpanHbie opraHounbl kieTku: OIIC, ammapat ['onbmxw,
an30combl.  [IoyaBTOHOMHBIE OpPraHOMABI KIETKHM: MHUTOXOHIPHUM, IUIACTHIBI.
[Ipoucxoxknenne MUTOXOHApUA W TuiacTul. Buasl mmactua. HememOpanHbie
OpPraHOU/IbI KJIETKU: pUOOCOMBI, KJIE€TOYHBIN HEHTP, HEHTPUOJIN, PECHUYKHU, KIYTHKH.
@yHKIMY OPraHOUAOB KJIETKHU. BKiroueHusl.

Anpo — perynsaTtopHblii UeHTp KieTku. CTtpoeHue sifpa: siaepHas 000JouKa,
KapuoIUIa3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHCcnopT BEIIECTB B KJIETKE.

JdeMoHCcTpanuu:

[Toptpersl: A. JleBenryk, P. I'yk, T. llIBann, M. Illneiinen, P. Bupxos, [x.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Junarpammel: «PacrpeneseHue XUMUYECKUX 3JIEMEHTOB B HEKHBOW IPUPOIEY,
«PacripeneneHne XuMUYECKUX 3JIEMEHTOB B dKUBOW MIPUPOJILH.

Tabmuubl u cxemsbl: «llepuoanueckass TabIMIA XUMHUYECKHX 3JIEMEHTOBY,
«CTpoeHue MoJIeKyJbl BOAbD», «buocunTes Oenkay, «CTpoeHHE MOJIEKYJIbl OelKay,
«Ctpoenne ¢epmentay, «Hyknennossie kucinotsl. JJTHK», «Ctpoenue Monekyibl
AT®», «CtpoeHue 3yKapHOTHYECKOM KIETKW», «CTpPOEHHE MKUBOTHOM KIETKW»,
«CTpoeHHE pacTUTENbHONW KIETKN», «CTpO€HHE MNPOKAPUOTHUECKOW KIIETKHY,
«CTpoeHue spa KIEeTKn», « Y IeBOAb, «JIMnuas».



O6opynoBaHue: CBETOBOW MHUKPOCKOI, OOOpyIOBaHHE [UIsl TMPOBEICHUS
HAOMIO/ICHUH, W3MEPEHHUM, OJKCIEPUMEHTOB, MUKPOIpENapaThl pPAaCTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

JlabopatopHas pabora No 1. «l3ydyeHue KaTaIUTHUUECKOW aKTHMBHOCTU
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTajiasbl)y.

JlabopaTtopHas pabota Ne 2. «/3y4eHune CTpOeHUS KIETOK PaCTCHHH, >)KUBOTHBIX
1 OaKTepHil Mo MUKPOCKOTIOM Ha TOTOBBIX MUKpOIIpENapaTax U UX OMUCAHUEY.

Tema 4. ’KuzneneaTeJJbHOCTL KJIETKH.

OOMmeH BeliecTB, WM MeTa0oIU3M. AcCUMWIALUS (TUTACTUYECKU OOMEH) u
JTUCCUMWISIUSA (SHEPreTUYecKuil oOMeH) — JBE CTOPOHBI €IMHOrO Ipollecca
MeTabonu3ma. Poiib 3aKOHOB COXpaHEHHsI BEUIECTB W SHEPrUM B IMOHMMAaHUU
MeTabom3ma.

Tunel oOMeHa BeniecTB: aBTOTpO(dHBINA U rerepoTpodHbiii. Posb dpepmeHTOB B
OOMEHE BEILIECTB U MPEBPAIICHUH SHEPTUH B KIIETKE.

®dotocunTte3. CBeToBas u TeMHOBas (a3bl hoTocuHTe3a. Peakiuu porocunresa.
OddextuBHoCcTh (oTOCHMHTE3a. 3HaueHUe (POTOCHHTE3a I >KU3HU Ha 3eMmiie.
Brnusaue ycnoBuii cpensl Ha  (POTOCMHTE3 W CIMOCOOBI  TOBBIMICHUS  €TO
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHU.

XeMOCUHTe3. XEeMOCUHTE3UpYIolue OakTepuH. 3HAYEHUE XEMOCHUHTE3a IS
JKU3HU Ha 3eMJIE.

OHepreTudeckuii oOMeH B KieTke. PacrienyieHue BelIECTB, BbIJCICHUE WU
aKKyMYJIMPOBAHHE DPHEPTUU B KIETKE. DTallbl SHEPreTHYecKoro ooMena. [ mukonus.
bpoxxenne u ero Buabl. KHCIIOpOJHOE OKHUCIEHHME, WIA KIETOYHOE JIbIXAHHME.
OxucnurensHoe GocopunrpoBanne. IPHEeKTUBHOCTh FHEPIrETUIECKOTO OOMEHA.

Peakiuu matpuuHoro cuHte3a. ['eHermueckas wuHpopmanus u JIHK.
Peanuzanmsi reHernueckod wuHOpMAMU B KIETKE. | ©€HETUYECKH KOJ U €ro
cBoiicTBa. Tpanckpummus — marpuunsiii cunte3 PHK. Tpancmsius — OuocuHTes
Ooenka. Otambl TpaHchsauuu. KonupoBanwe aMuHOKUCIOT. Ponbs pubocom B
OonocuHTe3e Oenka.

Hexkinerounsie ¢opmbl xu3Hu — BUpychl. Mctopusi otkpsitusa BupycoB (/. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHUS W JKU3HEHHOTO IMKJIA BHUPYCOB.
bakrepuodaru. bone3nu pacteHuil, )KUBOTHBIX U YETIOBEKA, BBI3LIBAEMBIC BUPYCAMH.
Bupyc mmmynoaepunura yenoseka (BUY) — Bo3Oymutens CIIMJla. OOpartnas
TpPaHCKPUIILMs, peBepTa3a u unTerpasa. llpodunakrrika pacnpocTpaHeHUs] BUPYCHBIX
3a00JIeBaHU.

JlemoHcTpanum:

[Toptpetsr: H. K. Konbuos, 1. . UBanosckuid, K. A. Tumupszes.

Tabmuubr u cxembl: «Tumbl nutanus», «Metabonuzm», «MUTOXOHIPUS,
«JHepreTuyeckuii ooMeHy», «Xioporiact», «Potocuntes», «Ctpoenue JJHK»,



«Ctpoenre n QyHKIIMOHUpOBaHHE TeHa», «CuHTe3 Oenkay, «['eHeTHUecKuil Ko,
«Bupycs», «bakrepuodaruny, «Ctpoenune u xuzHeHHbIH 1wk Bupyca CIIN/la,
oaxTepuodaray, «Pemmmkarus JTHK.

Oo6opynoBanue: Mopaenu-anmaukamuu «Ynapoenne JHK wu Tpanckpunimsy,
«buocunres 6enkay, «CTpoeHHe KIETKU», MoJiesb cTpykTypbl JTHK.

Tema 5. PazmMHOXkeHHE M HHAUBUAYAIbHOE PA3BUTHE OPraHU3MOB.

Krerounplii 1WKII, WM KU3HEHHBIM IWKI KiIeTku. MuTepdasza m mMuTO3.
[Ipoueccnl, mporekatoume B HHTepdaze. Pemnmukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpomocoMm. XpOMOCOMHBIH Ha0Op — KapUOTHII.
JIMTUIOUTHBIN U TaruIOUIHBIA XPOMOCOMHBIE HaOOphl. XpoMaTtusl. [lutonornyeckue
OCHOBBI Pa3MHOKE€HUS U UHAUBUAYAIBHOTO PAa3BUTHS OPTraHU3MOB.

[enenune xmerkn — muto3. Cragum muTo3a. [lpomecchl, Mpoucxonsdiine Ha
Pa3HBIX CTAIUSIX MUTO3a. BUOJIOTHMYECKU CMBICT MUTO3A.

[Iporpammupyemast rubenb KISTKH — aromTo3.

dopmMbl Pa3MHOKEHHUSI OPraHM3MOB: Oecronoe W mosioBoe. Buabl Gecronoro
Pa3sMHOXKEHUS: JICJICHUE HAABOE, IMOYKOBAHUE OJIHO- K  MHOTOKJICTOYHBIX,
CIIOpooOpa30BaHUe, BETETAaTUBHOE pa3MHOXKEHUE. VCKYyCCTBEHHOE KIIOHUPOBAHUE
OPraHu3MOB, €r0 3HAYECHUE [T CEJIEKIIUU.

[TonoBoe pazMHOKEHHE, €T0 OTINYUS OT OECTIOOTO.

Meito3. Craguu wmeio3a. IIpomeccel, mpoucxoasiipe Ha CTaguaxX MeENo3a.
[ToBenenne xpomocom B Meno3ze. Kpoccuarosep. brosiornueckuii CMbICT U 3HAYEHUE
Meno3a.

["ameTorenes — mporiecc 00pa3oBaHus MOJOBBIX KJIETOK Y KUBOTHBIX. [lo0BBIE
JKeJe3bl: CEMEHHUKH U andHUKH. OOpa3oBaHUE U Pa3BUTHE MOJIOBBIX KJIETOK — raMeT
(cmepmaTto3ou, SIUIEKIIETKA) — criepMaTorene3 u oBorene3. OCOOCHHOCTH CTPOCHUS
ANIEKIETOK U criepMaro30ua0B. Omnonorsopenue. [TapreHorenes.

WunuBuayanbHoe  pa3BuUTHE  (OHTOT€HE3).  OMOPHOHAIBHOE  Pa3BUTHE
(omOpuorenes). JTtambl AMOPHUOHAIBLHOTO PA3BUTHUSI y TO3BOHOYHBIX IKUBOTHBIX:
npoOJjieHue, racTpyisiusi, opraHoreHes. I[loctamOpuoHanbHOe pa3BuTHEe. THIIBI
NOCTAIMOPHUOHAIBHOTO PA3BUTHUS: MPSMOE, HEMpsiMoe (TMUMHOYHOE). BiusiHue cpessl
Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIOCOOHBIE BBI3BIBATH BPOXKAEHHBIE YPOICTBA.

Poct u pa3Butue pacreHuil. OHTOTr€HE3 IBETKOBOTO PACTEHUS: CTPOEHUE
CEMEHH, CTA/INM PA3BUTHSI.

JdeMoHCTpanuu:

Tabmuiel u  cxeMbl: «®OpMbI Pa3MHOXKEHHS OpPraHU3MOB», «JlBoliHOE
OIUIOJOTBOPEHUE Yy LBETKOBBIX pacTeHui», «BereratTuBHOE pa3MHOXKEHUE
pacteHui», «Jlenenue kietku 6aktepuin», « CTpOCHHE MOTOBBIX KIETOK», «CTpoeHHE
xpomocoMb», «Knerouneit muki», «Permmukanms JHK», «Mwutos», «Menosy,
«IIpssmoe n Henpsmoe pa3BuTue», «['aMeToreHe3 y MIEKONUTAIOIMINX U YEJIOBEKay,
«OCHOBHBIE CTaIUA OHTOTCHE3AY.



O0opynoBanue: MHUKPOCKOIIL, MUKpONpenapaThbl «CrniepmMaTo30M/1bI
MJICKOITATAIOWIETOY, «SlHIeKneTka miekonurammero», «Kapuokunes B KieTkax
KOpEIIIKa JyKa», MarHUTHas MoJelb-amumkanus «Jlenenue knetku», moaens JJHK,
MoieNib MeTadazHOil XPOMOCOMBI.

JlaGopaTopHble U NpaKTHYECKHEe PadOThI:

Jlabopatopuass pabora Ne 3. «HaOmiomeHume MuTO3a B KJIETKAaX KOHYHMKA
KOpEIIIKA JIyKa HAa TOTOBBIX MUKPOMPENapaTaxy».

JlabopaTtopHas pabota Ne 4. «3ydeHue cTpoeHUs MOJTOBBIX KIETOK HA TOTOBBIX
MHUKPOIIPEapaTaxy.

Tema 6. HacsiencTBEeHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3agaum reHeTuku. Mcropus pa3Buths reHeTUKU. Posib nuTonoruu u
AMOPHOJIOTUU B CTAHOBJICHWU T€HETUKHU. BKilam poccHiiCKUX U 3apyOeKHBIX YUEHBIX
B pPa3BUTHE TEHETUKU. MeTOAbl TEHETUKHU (TUOPUI0IOTMUECKH, IUTOTC€HETUYECKH,
MOJIEKYJIIpHO-TeHeTHYeCKuii). OCHOBHBIE TEHETHYECKHME TOHATHS. | eHeTmyeckas
CHMBOJIMKA, UCIIOJIb3yeMasl B CXeMaX CKPEIIMBAHUMN.

3aKOHOMEPHOCTH HACJIEAOBAaHMS NPU3HAKOB, YCTaHOBJIECHHbIE ['. MeHnzaenem.
MoHorubpuiHoe CKpelMBaHUE. 3aKOH €AUHO-00pa3usi TUOpUIOB  IEPBOIO
nokoneHud. [IpaBuino nqomMuHHUpoBaHMs. 3aKOH pacIlEIUICHHUs] MPU3HAKOB. ['umnoresa
4uCTOTHI raMeT. [1oHOe ¥ HenosHOe TOMUHUPOBAHKE.

JurubpuaHoe CKpelMBaHue. 3aKOH HE3aBHCUMOT'O HacCJeOBaHUs MPU3HAKOB.
[{uToreHeTuyecKkue OCHOBBI JAUTHOPUIHOTO  CKpEIIMBaHUS. AHAIU3UPYIOIIEE
CKpelmuBanue. Vcrnonp30BaHue aHaIM3UPYIOLWIETO CKPEIIMBAHUS JJISI ONPEICIICHUS
TeHOTHIa 0CO0u.

CuerienHoe HacienoBanue npusHakoB. Padota T. Moprana no ciermieHHOMY
HACJICIOBAaHUIO TeHOB. Hapylienre cueryieHust reHOB B PE3YJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHasl TEOPUSI HACJIEACTBEHHOCTHU. [ eHeTHUeCcKne KapThl.

['eHeTnka mosa. XpOMOCOMHOE ONpPEACIICHUE MoJia. AyTOCOMBI U TIOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHble M TreTeporaMeTHble oOpraHu3Mbl. HacienoBaHue
MIPU3HAKOB, CIICTJIEHHBIX C MOJIOM.

N3MeHunBOCTh. BUJbl M3MEHUMBOCTH: HEHACIEACTBEHHAS W HACIIEICTBECHHAS.
Ponb cpenpl B HeHacJICACTBCHHOH U3MEHYHUBOCTH. XapaKkTepuCTUKA
MOAU(PUKAIIMOHHON W3MEHUYMBOCTU. BapuanMoOHHBIN psijg ¥ BapUaIlMOHHAS KPUBas.
Hopwma peakiun npusnaka. KonnuecTBEeHHbIE M KQUECTBEHHBIE PU3HAKKA U UX HOPMa
peakiuu. CBoOMCTBa MOAU(PUKAITUOHHON N3MEHYMBOCTH.

HacneactBenHasi, wiM TeHOTHNHMYECKas, HW3MEHYMBOCTh. KomOMHaTHMBHas
U3MEHYMBOCTh. Meio3 W TOJOBOM MpoIecC — OCHOBA KOMOWHATHUBHOMU
W3MEHYMBOCTA. MyTalmoHHass W3MEHYMBOCTh. Kitaccudukanus myTamuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHbIe. YacToTa W MpUYUHBI MyTanuid. MyTareHHblie (aKkTOpHI.
3aKOH rOMOJIOTHYECKHX PSAOB B HaciencTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BHesinepHast HaclIeICTBEHHOCTh U U3MEHYUBOCTb.



['enetuka denoBeka. Kapuotum uyenoBeka. OCHOBHBIE METOJbl TE€HETHKHU
YeJIOBeKa: TCHCATOTHYCCKUM, OJIM3HEIOBBIM, ITUTOTCHETHUCCKUM, OMOXMMUUYCCKUM,
MOJIEKYJIIPHO-T€HETUYECKU. CoBpeMeHHOE OIpeEICHUE TE€HOTHIIA:
MTOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUINHUPOBAHUE, B TOM YHCIE C IMOMOUIBIO
[M[[P-ananu3a. HacneacTBeHHble 3a00JIeBaHMsI YeIOBEKA: TeHHbIe 00J1e3HU, 00JIE3HU
c HAaCJIEICTBEHHON IIPEAPACTIONIOKEHHOCTHIO, XPOMOCOMHBIE 00J1€e3HU.
ComaTtnueckue # TreHepaTuBHble MyTanuu. CTBOJIOBbIE KIETKU. [IpUHIUIIBI
3I0pOBOTO 00pasa >KW3HH, TUArHOCTUKH, MPOGUIAKTUKN U JICUYCHUS TE€HETUYECKHUX
Oone3Hel. MenUKO-reHeTUYeCKOe KOHCYJIBTUPOBAaHUE. 3HAYCHUE METUIIUHCKON
TCHETHKH B MPEAOTBPAIICHUY U JICUEHUU TeHETUUECKUX 3a00JIeBaHUN YEIOBEKa.

JlemoHcTpanum:

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

Tabnuubl u cxembl: « MOHOTHOPHUIHOE CKPEIIMBAHUE U €r0 IIUTOTeHETHYECKas
OCHOBa», «3aKOH pacCLIEIVIEHUS] U €r0 HUTOT€HETUYECKasi OCHOBa», «3aKOH YHUCTOTHI
ramer», «JluruOpuanoe ckpemuBaHuey», «lluTonornyeckrue OCHOBBI JUTHOPHUIHOTO
CKpemuBanus», «Meio3», «B3anmMoAeicTBUE aJUICIbHBIX T'€HOB», «l eHeTuyeckue
KapThl PacTEHUI, >KMBOTHBIX U YEJIOBEKa», «I €HeTHKa Mojay», «3aKOHOMEPHOCTH
HAaCIIEJOBaHUsI, CUEIJIEHHOro C mojoMm», «KapuoTumbl udenmoBeka WU KHUBOTHBIXY,
«Bunpl um3MmeHunBoCcTHY», «MonudukaimoHHas H3MEHUYUBOCTHY, «HacnemoBanue
pesyc-pakropay, «I'eHeTuka rpynn KpoBw», «MyTalmoHHasi U3BMEHUYUBOCTDY.

O6opynoBanue: Mojaenu-anIuIMKanuu «MOHOTHOPUIHOE  CKPEIIUBAHHUEY,
«Hemonmunoe  momuHupoBanue», «Jurmbpumnoe ckpemmBanue», «llepekpécr
XPOMOCOM», MUKPOCKOI ¥ MHUKporpernapaT «/[po3oduna» (Hopma, myTanuu (opMsl
KPBUILEB U OKPACKU TeJa), repoapuit «I opox moceBHOM.

JlaGopaTopHbie U MpaKTHYECKHE PadOThI:

JlabGopatopHas pabora Ne 5. «M3yuenue pe3yiabTaTOB MOHOTHUOPHIHOTO H
JTUTHOPUHOTO CKPEIIUBAHUS Y TPO30(MIBI HA TOTOBBIX MUKPOIIPETIapaTax.

JlaGoparopHas pabota Ne 6. «M3ydyeHue MoAupUKAIMOHHONW H3MEHYUBOCTH,
IIOCTPOCHHUE BAPUALMOHHOIO Psifia ¥ BAPUALIMOHHON KPUBOM».

JlabopaTtopHass pabotra No 7. «AHanmu3 MyTauui y Apo30(Hiibl Ha TOTOBBIX
MUKPOIIpEnapaTaxy.

[Tpaktrueckas padora Ne 2. «CocTaBieHue 1 aHAINU3 POJAOCIOBHBIX YEIIOBEKAY.

Tema 7. Cenexknusi opranu3mon. OCHOBbI OMOTEXHOJIOTHH.

Cenekuusg Kak HayKa M IPOLECC. 3apOXKICHHE CEJEKIMU U JOMECTUKAIUSL.
VYuenue H. 1. BaBuiioBa 0 1ieHTpax MPOUCXOKACHHSI 1 MHOTOOOPa3us KyJbTYPHBIX
pactenuii. LleHTpbl IPOUCXOKICHHS JOMAIIIHUX KUBOTHBIX. COpT, MOpoAa, IITaMM.

CoBpeMeHHbIE METObI CeNeKIUd. MaccoBbIi U MHAUBUAYAIbHBIH OTOOPHI B
CEJEKIIMM pPACTEHUM U KUBOTHBIX. OuEHKa »KcTepbepa. bBIM3KOPOACTBEHHOE
CKpemuBaHue — UWHOpuauHr. Ywucras nuHusA. CKpelIMBaHUE YUCTBIX JIMHHIM.



['ereposuc, wim rubpumHas cuia. HepoacTBeHHOE CKpemuBaHWE — ayTOPHIHHT.
Otnanénnas rubpuauzanusa U e€ ycrnexu. ICKyCCTBEHHBIN MyTareHe3 U MOJTy4YeHHE
MOJIMTUIONIOB. JJOCTHXKEHNUSI CENEKIIMN PACTEHUN, ) KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buoTexHonorus Kak oOTpaciab IPOU3BOACTBA. ['€HHAs WHXXEHEpHUs. ITallbl
co3manuss pekomOuHaHTHOM JIHK w Tpancrenneix opranusmoB. Kilerounas
nwxkeHepud. Knerounele KynbTypbl. MUKPOKIOHAIBHOE PA3MHOKEHUE PACTCHUMU.
KnonupoBanve  BBICOKONPOAYKTHUBHBIX  CEJIbCKOXO3SIMCTBEHHBIX  OPTaHU3MOB.
Dkoyiorudyeckue u studeckue npoodiaemel. [MO — reHetnuecku MOAUGUIIMPOBAHHBIC
OpTaHU3MBI.

JlemoHCTpanumu:

[Toptpetsr: H. W. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. @. liBanoB.

Tabnuupsl u cxembl: Kapta «lleHTpBI TPOUCXOXKIEHUS U MHOTO000pas3us
KYJbTYPHBIX pacTeHuit», «Ilopojbl JOMaIIHUX KHUBOTHBIX», «CopTa KYyJbTYpPHBIX
pactenmity, «Otnanénnas rubpuauzanus», «PaboTel akagemuka M. ®@. MBaHoBay,
«llonmumnongusa», «OO0beKTbl OuOTEXHOJNOTHNY», «KieTouHble KyIbTypel H
KJIOHUpOBaHKe», « KoHCTpynpoBaHue U MEPEHOC TEHOB, XPOMOCOM).

O06opynoBaHue: MYJISKU TUIOJIOB M KOPHEIUIOAOB JUKUX (OPM U KYJIBTYPHBIX
COpPTOB pacTeHmi, repoapuit «CenbCKOX035HCTBEHHBIC PACTCHUS.

JlaGopaTopHblie M NpakTHYeCKHE padoThI:

Okckypeust «OCHOBHBIE METOABI W JOCTMIXKEHMSI CEJECKUHUM PpAacCTEeHUUA U
YKUBOTHBIX (HA CEJIEKIIMOHHYIO CTAHIIUIO, TUIEMEHHYIO (hepMy, COPTOUCTIBITATEIbHBIN
Y4aCTOK, B TETUIMYHOE XO3SKUCTBO, JAOOPATOPHUIO arpOyHHUBEPCHUTETA WM HAYYHOTO
HEHTPA)».

11 KJIACC

Tema 1. JBoIrOMOHHASE OHOJIOT M.

[IpeanocbuUIKM BO3HUKHOBEHMS SBOJIOLMOHHOM TEOpPHH. DBOJIOLHMOHHAS
Teopust U1 €€ MecTo B Ouosiornu. BiMsiHME >BOJIIOLMOHHON TEOPUU Ha pPa3BUTHE
OMOJIOTUU U APYTUX HAYK.

CBugerenscTtBa dSBOMONMHU.  [lasieOHTONOrMYECKME:  TOCIIENOBATENBHOCTD
NOSIBJICHHWS BHUJOB B MaJCOHTOJIOTUYECKON JIETONHWCH, TepexoaHble (HOpPMBI.
buoreorpadudeckue: cxoncTBo U paznuuue GayH u Ghaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA U Ppa3invuudsg HMOPHUOHOB pa3HBIX BHJIOB
MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKUE: TOMOJIOTHYHbIE, AaHAJIOTMYHBIE,
pYIUMEHTApHBIE OpraHbl, aTaBU3MbL. MOJEKYIIPHO-OMOXUMUYECKUE: CXOJCTBO
MEXaHU3MOB HACJIEICTBEHHOCTH M OCHOBHBIX METa0OIMYECKUX NyTe y Bcex
OpraHU3MOB.

OpomoonmonHas Teopusa Y. JlapuHa. [Ipennmoceuiku  BO3HMKHOBEHUS
JapBUHM3Ma. [IBKyliue Cuibl SBONIONMM BUAOB 10 JlapBuHy (M30bITOUHOE



pPa3MHOXEHUE MpPU OrPAaHUYEHHOCTH PECYpCOB, HEONpeei€HHas H3MEHYUBOCTD,
0opn0a 3a CyIecTBOBaHKE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas teopus 3BosoIuH (CTID) u €€ OCHOBHBIE MOJIOKEHHUS.

MukposBosronus. [Tonmynsuus kak eIMHUIA BUIA W 3BOJIFOLUU.

JBrokymue cuibl (pakTopbl) SBOJIOLMUA BUIOB B MpUpoje. MyTallMOHHBIH
MpOIECC U KOMOMHATUBHASI U3MEHYUBOCTD. [lomynsIiMOHHbIE BOJHBI U Jpeiid TeHoB.
N3onsuns 1 Murpanusi.

EcrectBennbiii  oTOOp — HampaBisoomui  (akTop SBOJONUU.  DOpMBI
€CTECTBEHHOTO 0TOOpA.

[Tprcnoco0NeHHOCT, OpraHU3MOB Kak pe3yabTaT 3Bosouuu. IIpumepsl
PUCIIOCOOJIEHUI Yy OpraHu3MoB. ApoMop(d03bl U UIHO-aAaNTAL|H.

Bun u  BugooOpasoBanue. Kputepun  Buga.  OcHOBHbIE  (HOPMBI
BUJI000pa30BaHus: reorpaduueckoe, IKOJIOrHIeCcKoe.

MakposBomonisi.  PopMbl  3BONIONMM:  (PUIETHYECKasl, JUBEpreHTHas,
KOHBEpIreHTHas, napasuiesbHas. HeoOpaTtuMocTh 3BOIIOLHUN.

[IpoucxoxneHne OT HecneuuaIu3upoBaHHBIX MpeakoB. lIporpeccupyromas
cnenuanu3anus. AqanTuBHas paguarus.

JdeMoHCTpauu:

[Toptpetsl: K. JIunneit, XK. b. Jlamapk, Y. Hapsun, B. O. Koanesckuii, K. M.
bap, 3. I'ekkenb, . Mromnep, A. H. Ceepuos.

Tabmuubl u cxembl: «Pa3BuTHEe OpraHMYecKOro Mupa Ha 3emie», «3apoJbllin
MO3BOHOYHBIX JKHUBOTHBIX», «ApXeonTepukcy, «Dopmbl G0pHOBI 32 CYIIECTBOBAHUE,
«EcrectBeHHsblii  0TOOpY», «MHOrooOpa3ue CcOpTOB pacTeHui», «MHorooOpasue
opo/JI KUBOTHBIX, «ITonmynsaumy, «MyTannoHHas U3MEHYHUBOCTH,
«Apomopdozey, «Manoamantanun», «OOmas nereHepanusy, «JIBUXKyIIUe CHIIBI
sBomonuny, «Kapra-cxema wmapmipyra nyrtemectBuss Y. [lapBuna», «bopnba 3a
cyumiectBoBanue»,  «lIpucnocobneHHocts  opranusmoB»,  «leorpaduueckoe
BUJI000pa3oBaHue», « IKOJIOTHUECKOe BUA000Opa30BaHUEY.

O6opynoBaHue: KOJJIEKIHSI HACEKOMBIX C Pa3JIMYHbIMU TUIIAMU OKPacKu, Habop
IJI0JIOB U CeMsIH, KOJUTeKIUs «] [pruMephl 3alUTHBIX NPUCTIOCOOIEHUN Y KUBOTHBIX,
Mozenb «OCHOBHBbIE HamNpaBIICHUs] SBOMIONUK», O00bEMHas Moxaenb «CTpoeHue
TOJIOBHOI'O MO3T'a IO3BOHOYHBIX.

buoreorpapuyeckass kapra wmupa, KoJulekius «DopMbl  COXpPaHHOCTH
MCKOIAaeMbIX JKUBOTHBIX M paCTEHUI», MOoJeNb antuiukanus «llepexkpéct xpomocom»,
BII&XKHbIe  mpenapatbl  «Pa3Butne  Hacekomoro»,  «Pa3zBuTue — IATyIIKN»,
Mukpornpenapar «/Ipozopuna» (Hopma, mytanuu GopMbl KPbLIILEB U OKPACKHU TEIa).

JlabopaTtopHblie U npakTHYecKHe PadoThI:

Jlabopatopuas pabora Ne 1. «CpaBHeHHE BHUIOB TI0 MOP(HOIOTHIECKOMY
KPUTEPHUIO».



JlabopaTtopHas pabota Ne 2. «Onmcanue mprucrocoOJEHHOCTH OpraHu3Ma U eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHNe U Pa3BUTHE KU3HU Ha 3emure.

JlonaydHble TpPEACTaBICHUS O 3apOKICHUM KU3HU. HayuHble rumnoressl
BO3HMKHOBEHHUSI >KM3HM Ha 3emuie: aOuoreHe3 U MaHCHepMus. XUMHUYECKas
ABOJIONMS. AOHWOTEHHBIA CHHTE3 OPraHMYECKHX BEIIECTB W3 HEOPTaHUYECKUX.
DKCIEpUMEHTAILHOE TMOJTBEPKICHUE XUMUUYECKON 3BOJIIOIMU. HauyanbHble 3Tambl
ouosormdeckor sBosoruu. I'mnoresa PHK-mupa. dopmupoBanne meMOpaHHBIX
CTPYKTYp ¥ BO3HHMKHOBEHHME TMPOTOKJIETKH. [lepBble KIETKM M HX HBOJIOLHS.
@opMHUPOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

Pasutne xu3zHm Ha 3emuie 1o 3pam u nepuogaM. Karapxen. Apxenckas u
npotepo3oiickas 3pbl. [lameosolickas 3pa u €€ Nepuoibl: KEeMOPHUHCKUH,
OPIOBUKCKHH, CUITYPUNCKUN, IEBOHCKUM, KAMEHHOYT OJIbHBIN, [IEPMCKUH.

Me3so030iickas 3pa 1 €€ epruoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaliHo3oMickas 3pa ®W €€ NepuoAbl: MAJICOTCHOBBIM, HEOTC€HOBBIN,
AHTPOITOT€HOBBIM.

XapakTepuCTUKa KIMMaTa M TE€OJIOTUYECKHUX MpoueccoB. OCHOBHBIE ATarbl
HBOJIIOIIUU PACTUTEIBHOTO U KUBOTHOTO Mupa. Apomopdo3bl y pacTeHuil u
KUBOTHBIX. [T0osiBIIEHNE, paclBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

CucremMa OpraHMYeCKOTO MHUpa Kak OTpaXeHue OHBOJMOUMH. OCHOBHBIE
CHUCTEMAaTHYECKHE TPYIIIbl OPraHU3MOB.

OBoJIIOIMS YeIoBeKa. AHTPOIOJIOTHS Kak Hayka. Pa3BuTHe MpencTaBiICHUN O
MPOUCXOKJICHUHN YelloBeKa. MeTonbl H3ydyeHHsi aHTpororeHe3a. CxoacTBa H
pa3lInuus YeI0BeKa U )KUBOTHBIX. CHCTEMaTUYECKOE MOJI0KEHHUE YEIOBEKA.

JBrxyuiye cuiibl ((akTophl) aHTpororeHe3a. HaciaeacTBeHHass UBMEHYUBOCTD U
€CTeCTBEHHBIN 0TOOp. OOIIEeCTBEHHBI 00pa3 KU3HH, U3TOTOBJIECHUE OpYAUN Tpyaa,
MBIIIJICHUE, PEYb.

OCHOBHbBIE CTaUM M BETBHU HBOJIOLIMM YEJIOBEKA: aBCTPAJIONUTEKH, YeloBeK
yMeJIbli, YesoBek npsAMoXoadiui, YenoBek HeaHaepTaibCKuil, YenoBeKk pa3yMHBbIH.
Haxoaku uckonaeMpIx OCTaTKOB, BpeMsl CYIIIECTBOBaHUs, 00JIaCTh pacpOCTPAHECHHUS,
00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIHS.

UYenoseueckue packl. OCHOBHBIE OOJIBIIINE PACHl: €BPONICOUIHAS (€Bpa3uiicKas),
HErpO-aBCTPAIOU IHAS (IKBATOpUAIIbHAS), MOHTOJIONIHAS (23MaTCKO-aMEPUKAHCKas).
YepTbl OPHUCHOCOOJIEHHOCTH TMPEACTABUTENECH YEIOBEYECKUX pac K YCIOBUAM
CylllecTBOBaHMs. ENMHCTBO yenoBedyeckux pac. Kputuka pacusma.

JleMOoHCTpauM:

[Toptpetsr: ®@. Penu, JI. Ilacrep, A. M. Omapun, C. Mumnep, I'. Opu, Y.
JapBuH.

Tabmuubr u cxembl: «Bo3nukHoBeHne CosHeyHOM cuctembl», «Pa3Butue
opraHnyeckoro  mupa», «PacturensHas  kietka», <« KHBOTHas  KIIETKay,



«IIpokapuoTnueckass kieTka», «COBpEMEHHas CHCTEMa OPraHUYeCKOro MHUpPay,
«CpaBHEHHE AHATOMUYECKHX 4YEPT CTPOEHUSA YEJIOBEKA M YEJIOBEKOOOPA3ZHBIX
00e3bsH», «OCHOBHBIE MECTa MAJICOHTOJIOTMUECKUX HaXOI0K MPEIKOB COBPEMEHHOTO
yenoBeka», «/lpeBHeitmme moan», «peBHue moan», «llepBbie cOBpeMEHHBIE
JTOIN», «HemoBeUeCKUE pachly.

O6opynoBaHue: MYJISIKHU «IIpoucxoxaeHue YeJI0BEKa» (OrocTBI
aBCTPAJIONIUTEKA, MUTEKAaHTPONa, HEaHAEpTalblla, KPOMAaHbOHLA), CJENKUA WIH
M300pKEHHUST KaMEHHBIX OpYyAHM MEepBOOBITHOTO YeNOoBeKa (KaMHHU-YOIIIEpPHI,
pyOuna, ckpebiia), reoOXpOHOJIOrHYecKas Ta0iuila, KoJieKuus «DopMbl COXPaHHOCTH
VCKOITA€MBIX JKUBOTHBIX U PACTCHUI.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

[Ipaktnueckass padora Ne 1. «J3ydeHune MCKOMaeMbIX OCTATKOB PAacTeHU U
YKUBOTHBIX B KOJUIEKLIUSAX.

OKcKypcusi «OBOJIIOLUS OPraHMYECKOro MHpa Ha 3emie» (B €CTeCTBEHHO-
HAy4YHbIM WIH KPA€BEAUECKUI My3€eil).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIas cpeaa.

DKOJIOTHs KaK HayKa. 3aladyd M paslielibl SKOJOruu. MeTosibl 3KOJIOTHYECKUX
VCCJIEIOBAHNN. DKOJIOIMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenbl 0o0MTaHUSI OPraHMW3MOB: BOJHAasA, HA3€MHO-BO3JYILIHAsA, MOYBEHHas,
BHYTPHOPTaHU3MEHHAS.

Oxonornueckue (aktopel. Krnaccupukanus  SKOJOTMYECKUX  (DAKTOPOB:
abuoTHueckue, OHOTHYECKME U  aHTpomnoreHHsle. JleficTBHE 3KOJOTMYECKHX
(bakTOpOB Ha OPTaHU3MBI.

AbGuotnyeckue (akTOpbl: CBET, TEMIIEpPaTypa, BIAXHOCTb. POTONEPUOAU3M.
[Ipucnocobnenusi  OpraHu3MOB K JEHUCTBHIO  a0MOTHYECKHX  (PAKTOpPOB.
buonornueckue puTMBI.

buotnueckue dakxtopbl. Buasl OMOTHYECKUX B3aWMOJCHCTBUN: KOHKYPEHIIHS,
XHUIIHUYEeCTBO, cuMOMO3 U ero ¢opmbl. [lapasutusm, koomepaius, MyTyalu3M,
KOMMEHCAJIM3M (KBapTUPAHCTBO, HaxJEOHUYECTBO). AMEHCaIu3M, HEHUTpaIn3M.
3HaueHre OWOTHMYECKMX B3aUMOJEWUCTBHM MJi CYIIECTBOBAHUS OPraHU3MOB B
IPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE  XapaKTEPUCTUKK  momyiasiuuud. (OCHOBHBIE — IOKa3aTesn
NOMYJSIUMNA: YHUCJIEHHOCTh, IUIOTHOCTb, POXKIAEMOCTh, CMEPTHOCTh, HPUPOCT,
Murpanus. JlmHaMuka 4ucIeHHOCTH MOMYJISILIUA U €€ Perysius.

JdeMoHcTpanuu:

[Toptpetsr: A. 'ymbGonbar, K. @. Pynbe, O. ['ekkenp.

Tabmuupl u cxembl: kapta «lIpupomubie 30uHbI 3emuny», «Cpeapl OOUTaHHS
opranusMoBy», «@ortonepuonusm», «llomymsum», «3aKOHOMEPHOCTH poOCTa
YUCJIIEHHOCTU NOMYJISIuU HHPY30puu-Tyhenbkuy, «llumesbie nenm».

JlaGopaTopHble U MpaKTHYECKHEe PadoOThI:



JlabGopaTtopuas pabota Ne 3. «Mopdomornueckiue 0COOEHHOCTH PACTEHUN U3
Pa3HBIX MECT OOMTAHUS.

JlabopatopHas paGota Ne 4. «BnusHue cBeTa Ha POCT U PAa3BUTHE UEPEHKOB
KoJIeycay.

[Ipaktuueckas padbora Ne 2. «Iloacy€T MIOTHOCTU MOMYJSIIUI Pa3HBIX BHUJIOB

pacTeHu».
Tema 4. Coo0111€cTBa M DKOJOTHYECKHE CUCTEMBI.
Coo01iecTBO Opranu3mMoB — OuoreHo3. CTpyKTypel OHOIIEHO3a: BHJIOBas,

MPOCTPAaHCTBEHHAsA, Tpoduueckas (muuieBas). Bunabl-nomunantel. CBsizu B
ouoneHose.

DKoJorhYeckrue cuctembl (d9kocucteMmsbl). lloHsiTue 00 »dKOcHCTEME U
ouoreonieHoze. DyHKIMOHANBHBIE KOMIOHEHTBl ~ SKOCHCTEMBI:  MPOJYLEHTHI,
KOHCYMEHTBI, PeAylUEeHTbl. KpyroBOopoT BEIIECTB M MOTOK IHEPTHH B HKOCHCTEME.
Tpoduueckue (nuieBsie) ypoBHU dKocucTeMbl. [TumieBsie nenu u cetu. OCHOBHBIE
MOKa3aTelid HKOCUCTEMBI: OuoMacca, NPOAYKIUSA. OKOJOTMYECKHE MUPAMUIBL:
MPOAYKIIUU, YHUCIECHHOCTH, Ouomacchl. CBOICTBA 53KOCHUCTEM: YCTOWYHMBOCTD,
camoperyJsinus, pa3putie. CyKueccus.

[IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03€P U PEK. DKOCUCTEMA XBOMHOTO WUIIN
HIMPOKOJIMCTBEHHOT O JIeca.

AHTpPONIOTEHHBIE OKOCHUCTEMBI. ATPO3KOCUCTEMBI. Yp603KOCUCTEMBL.
buonornyeckoe u X039MCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpazue kak (¢akrop ycToWuyuBOoCcTH dKocucteM. CoxpaHeHUe
OMOJOTUYECKOTO pazHooOpasus Ha 3emiie.

VYuenue B. W. Bepnaackoro o Ouocdepe. ['paHuiipl, cOCTaB W CTPYKTypa
ouocdepnl. Kupoe BemectBO U ero ¢yHkuuu. OcoOeHHOCcTH Ouocdepsl Kak
r100aNbHOM  3KOcUCTEeMbl. J[MHamMuueckoe paBHOBecHMe M oOpaTHas CBS3b B
ouocdepe.

KpyroBopoThbl BemiecTB U OHMOTCOXMMHUYECKHE IHUKIIBI AJIEMEHTOB (YTJiepoja,
azota). 30HAIBHOCTH Orochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emum. AHTpOINOreHHbIE W3MEHEHHs B Ouocdepe.
['1oGanbHbIE YKOJIOTUYECKUE TTPOOIIEMBL.

CocyuiecTBoBaHHE MpHUPOAbI U yenoBedecTBa. CoxpaHeHue OHoOpa3sHOOOpasus
KaKk OCHOBa ycrouumBocTH Ouocheprl. OCHOBa palMOHATHHOTO YIPABICHUS
MPUPOJHBIMU PECYypCaMH W HUX MCHOJIb30BaHUE. J[OCTHXKEHHUS OMOJIOTMM M OXpaHa
IPUPOBI.

JleMoHCTpanum:

[Toptpetsi: A. k. Tencau, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmunpl u cxemsl: «lIumesBbie nenu», «bUOIEHO3: COCTaB M CTPYKTypay,
«IIpuponnbie cooOmectBa», «llenu mnutaHus», «IDKoJIOTHYECKass MHUPAMUIAY,
«buocdepa n yenoBek», «IKOCUCTEMA IIMPOKOJIHUCTBEHHOIO Jecay, «IKocUcTeMa



XBOMHOTO  Jieca», «buoneHo3  Bomoémay,  «ArpoueHos3»,  «lIpumepnsie
AHTPOIIOTECHHBIEC BO3JEHUCTBUS HA NPUPOLY», «BakHEUIIME NCTOYHUKU 3arps3HEHUS
BO37yXa M TPYHTOBBIX Bon», «[louBa — BaxHeimas cocrapistomas Ouocheps»,
«®DakTophl Aerpaaanuu nouBy, «[lapuukoBsiii 3pdexT», «DakTophl paguoaKTUBHOTO
3arpsisHeHust Ouocdepsl», «OO0mas cTpykTypa Ouocheps», «PacnpocTpanenue
Ku3HH B Omocepe», «O30HOBBINA 3KpaH Omocheps», «KpyroBopor yriepona B
ouocdepe», «KKpyroBopot a3ora B mpupoe».

O6opynoBanue: Moaenb-anmmukanus «Tunuunele OUOIEHO3BDY, TrepOapuit
«PacTtutenbHble coobOuiecTBay, Kosuiekiuu «buoieHos», «Bpenutrenu BaxHEHIINX
CEJIbCKOXO3SIIICTBEHHBIX KYJIBTYp», TeépOapuu U KOJUIEKIMHU PACTEeHUN U KUBOTHBIX,
pUHAJIEKAIINE K Pa3HbIM SKOJIOTMYECKUM TpyIIaM OJHOro Buaa, KpacHas kHura
Poccuiickoii @eaepannn, n300pakeHHs] OXPAHIEMBIX BUJIOB PACTEHUI U )KUBOTHBIX.

[INTAHUPYEMBIE  PE3VJIBTATBI OCBOEHUA  ITPOITPAMMBI  I1O
B1OJIOTMN HA BA3OBOM YPOBHE CPE/JHET'O OBIIEI'O OBPA3OBAHUA
Cormacuo ®I'OC COO, ycraHaBnmuMBarOTCi TpeOOBaHUS K pe3yjbTaTam
OCBOEHHSI 00y4arOUMMUCS MPOrpaMM CPETHEr0 OOLIEro 00pa30BaHUs: TUYHOCTHBIM,
METaNnpPeIMETHBIM U MPEIMETHBIM.

JUYHOCTHBIE PE3YJIBTATDBI

B cTpykType JNMYHOCTHBIX pE3yJbTATOB OCBOCHUS TNpeaMera «buosorusy»
BBIJICJICHBI CIICIYIOIINE COCTABIISIONINE: OCO3HAHUE OOYYAIOIIMMUCS POCCUHUCKOM
IPaKIAHCKON MJIECHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSATEIILHOCTH U
CaMOOTIPEICIICHUIO, HaJINuMe MOTHBAIIUHU K 00y4CHUIO OHoJIOTHH,
[[EJICHANPABJICHHOE PAa3BUTHE BHYTPEHHUX YOCKIACHUW JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATULMN Pa3BUTHS OHOJOTHYECKOTO
3HAHMS, TOTOBHOCTh W CIIOCOOHOCTH OOYyYaroOIMXCS PYKOBOJCTBOBATHCS B CBOECH
JESATENPHOCTH  [IEHHOCTHO-CMBICJIOBBIMA ~ YCTAHOBKAMH, IPHUCYIIUMHU  CHUCTEME
OMOJIOTMYECKOTO  00pa30oBaHMs, HAJIW4YME  DKOJOTUYECKOTO  MPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH LIEJIM U CTPOUTH KU3HEHHBIC TUTAHBI.

JInuHOCTHBIE pe3ynbTaThl OCBOCHUS mpeamera «buonorus» AOCTUTaOTCA B
CANHCTBE Yy4YeOHOM W BOCIMUTATEIBHOM JIEATEILHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMA POCCUMCKUMH COLIMOKYJIBTYPHBIMU, UCTOPUYECKUMHU U JTYXOBHO-
HPABCTBEHHBIMU 1IEHHOCTSIMHU, MPUHATHIMU B OOIIECTBE MpaBUJIaMU U HOPMaMH
MOBEJICHUSI W CIOCOOCTBYIOT TIpoIleccaM CaMOIIO3HAHUS, CAaMOBOCHUTAHUS U
CaMOpAa3BUTHSA, PA3BUTH BHYTPEHHEN MO3WULUU JIMYHOCTH, NATPUOTU3MA, YBAKCHUS
K 3aKOHY W NPaBOIOPAJZIKY, YEJIOBEKY TPYyJa U CTAPLIEMY ITOKOJICHUIO, B3aUMHOTO
YBAXEHUS, OCPEKHOTO OTHOIIEHUS K KyJIbTYPHOMY HACICAWIO U TPATUIIUAIM
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuiickonn denepanuu, Opupoae U OKPYKAIOIIEH
cpene.



JInyHOCTHBIE pe3yNbTaThl OCBOCHUSI yUeOHOTO mpeameTa «bruonorus» JOKHbBI
OTpakaTb TOTOBHOCTP W  CIOCOOHOCTh OOYYAlONIUXCSl PYKOBOACTBOBATHCS
chOpMHPOBAHHONW BHYTPEHHEW TMO3MIIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUEHTAlM{,  TO3UTUBHBIX  BHYTPEHHUX  YOEKIEHUH,  COOTBETCTBYIOIIMX
TPaJMIIMOHHBIM IIEHHOCTSM POCCHUMCKOTO OOIEeCTBa, PACIIUPEHHE KUZHEHHOIO
ONBITA W OMNbITA JACATEIBHOCTH B MPOLECCE pealu3alid OCHOBHBIX HAMPAaBICHHUI
BOCHUTATEILHON AEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa;kaIaHCcKOro BOCIIUTAHUS:

c(hOpPMHPOBAHHOCTh TPAXKIAHCKON MO3UIMU 00yYaromerocs Kak akKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYLMOHHBIX MpaB U OOS3aHHOCTEH, YBAKECHHUE 3aKOHA
Y MIPABONIOPSIKA;

TOTOBHOCTh K COBMECTHOU TBOPYECKOM JESATEIBHOCTU MPHU CO3JAHUU yUEOHBIX
MPOEKTOB, PEIICHUH Y4YEeOHBIX M  TO3HABATENBHBIX 3374, BBINIOJHEHUU
OMOJIOTUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH OMPEAEIATh COOCTBEHHYIO MO3UIIUIO MO OTHOIICHUIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHUE YUYWUTHIBATh B CBOUX JCHCTBUAX HEOOXOJAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C PAa3HBIMU YOEKIECHUSMH, KYJIbTYPHBIMH IEHHOCTSIMHU U
COLMAJIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYAHUYECTBY B TMIPOLECCE COBMECTHOTO BBIMNOJIHEHUS
y4eOHBbIX, TIO3HABATENbHBIX W  MCCIENOBATEIbCKUX  3a7a4, YBAXKUTEIHHOTO
OTHOIIEHUSI K MHEHHUIO ONIMOHEHTOB TIPH OOCYXKJICHHH CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCTh K TYMAHUTAPHOW M BOJOHTEPCKOU JAESATEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

c(hOpPMHPOBAHHOCTh POCCUHCKON TpakIaHCKOW UACHTHYHOCTH, MAaTPUOTH3MA,
YBa)KEHUSI K CBOEMY HapoJly, YyBCTBA OTBETCTBEHHOCTH Tiepe PoauHoil, ropaoctu 3a
CBOM Kpau, CBOW PoauHy, CBOW S3bBIK U KYJIbTYPY, HPOUIOE M HACTOSIIEE
MHOTOHAIMOHAJIBHOTO Hapoa Poccuu;

IIEHHOCTHOE OTHOIIEHWE K MPUPOJHOMY HACJICIWIO U MAMSTHUKAM TMPUPOJbI,
JTOCTUXEHUSIM Poccuun B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTH OIICHUBATh BKJIA]] POCCUUCKUX YUEHBIX B CTAHOBJICHHUE W PA3BUTHE
OMOJIOTMH, TOHUMAHUS 3HAYEHUSI OMOJIOTUHU B TTO3HAHUU 3aKOHOB MPUPO/IbI, B )KU3HU
YyeJIoBeKa U COBPEMEHHOI'0 00I1IeCTBa;

ujeiiHas yOexJIEHHOCTh, TOTOBHOCTh K CHyKeHHio u 3ammre OtedecTsa,
OTBETCTBEHHOCTH 3a €T0 CyNb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

OCO3HAHHE TyXOBHBIX LIEHHOCTEN POCCUICKOTIO HAPOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUYECKOTO TOBEACHMUS;



CIIOCOOHOCTh OLIGHWBATh CHUTYallUI0 M TPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPUEHTHPYSICh HA MOPATbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAaHME JIMYHOT'O BKJIAJa B IOCTPOEHUE YCTOMYMBOr0O OyAyLIEro;

OTBETCTBEHHOE OTHOIIEHHWE K CBOMM POJUTENSAM, CO3/IaHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO MPUHSITHS EHHOCTEH CeMEeHHOM KU3HU B COOTBETCTBUU C TPAJAULIMSIMU
HapoaoB Poccuu;

4) 3cTeTHYeCKOr0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKIIOYas 3CTETHKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIICHUH;

NOHMMAaHHE YMOLIMOHAJIBHOTO BO3/IEUCTBUS AKUBOU MPUPOIBI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPQXEHHIO B pPa3HBIX BHJAX HCKYCCTBa, CTPEMIICHHUE
MPOSIBIISITH Ka4eCTBa TBOPUECKOM JINYHOCTH;

5) ¢usnyeckoro BocnUTaHHMS, (GOPMUPOBAHMS KYJbTYPbI 310POBbS M
IMOLMOHAJIBHOTO 0JIAT OOy UM

MOHMMAHHUE U peaiu3allus 310pOBOT0 U 0€30macHOro 00pasza KU3HH (3710pOBOE
nUTaHue, COOMIOCHIE TUTHEHUYECKUX MPABUI U HOPM, COATaHCHUPOBAHHBIA PEKUM
3aHATHI M OTHbIXa, peryiasgpHas (u3MYecKas aKTHUBHOCTb), OEpeXHOro,
OTBETCTBEHHOTO M KOMIIETEHTHOI'O OTHOIIEHHS K COOCTBEHHOMY (DHU3MUECKOMY HU
IICUXUYECKOMY 3/I0POBBIO;

NOHMMAaHHWE [EHHOCTH TMpPaBWJI HHIWBUIAYaJbHOTO H  KOJUIEKTUBHOTO
0e30MacHOro MOBEJICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHHWE TMOCIEACTBUI M HENPUATUS BPEIHBIX MPHUBBIUEK (yHOTpeOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOr0 BOCIIMTAHMSI:

TOTOBHOCTH K TPYy, OCO3HAHUE LIEHHOCTH MAacTEPCTBA, TPYI0II00HE;

TOTOBHOCTh K AaKTHUBHOW JESATENBHOCTH TEXHOJOTMUYECKONH W COLMATbHOU
HAIPaBJICHHOCTH, CIIOCOOHOCTh WHHUIIMUPOBAThH, IUIAHUPOBATH U CAMOCTOSTEIHHO
BBITIOJIHATH TaKYyIO IESITEIIBHOCTD;

UHTEpPEC K pas3MyHbiM cepaM MpoPEecCHOHATBHON NESITeIbHOCTH, YMEHUE
COBEpIIAaTh OCO3HAHHBIM BbIOOp Oyaymieil mpodeccud W peaan30BbIBATH
COOCTBEHHBIC KM3HECHHBIC TUTAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHHIO W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUN BCEU KU3HH;

7) 3K0JIOrM4eCKOr0 BOCIIUTAHUSI:

HKOJIOTHYECKHU 1IeTIeCO00pa3HOe OTHOUIEHUE K MPUPOJIE KaK UCTOYHUKY >KU3HU
Ha 3emJie, OCHOBE €€ CyIIECTBOBaHUS;

MOBBIIICHHE YPOBHSA HKOJIOTUYECKOM KYJIbTYpBL: MPHOOPETEHHE OIbITa
IUTAHUPOBAHMS TIOCTYIIKOB U OLIEHKH X BO3MOXKHBIX MOCJIEICTBUI IJIs1 OKpY>Karomiei
Cpelibl;



OCO3HaHUE TJIOOANBFHOTO XapaKTepa HSKOJOTHYECKHX MpoOJeM U MyTel HX
peleHus;

CIIOCOOHOCTH MCHOJIB30BaTh MPHOOpETaeMble NMPU U3YUYEHUU OMOJOTUU 3HAHUS
M YMEHHMS TpU  pPEIIeHHMH  MpoOJeM, CBS3aHHBIX C  pPalMOHAIbHBIM
PUPOIOTIOIB30BaHUEM (COOIIOICHUE TPABUII MIOBEJICHUS B IPUPOJIE, HATIPABJICHHBIX
Ha COXpaHEHUE PAaBHOBECHUS B IKOCHCTEMAX, OXpaHy BUJOB, SKOCUCTEM, OHnochepsl);

AKTUBHOE HENPUATUE NEUCTBUN, IPUHOCAIIUX BPEJ OKPYKAIOIIEH NMPUPOTHON
cpele, yMEHUE NPOrHO3UPOBATH HEOJATONMPUSATHBIE JKOJOTMYECKHE MOCIEACTBUS
MPEeANPUHUMAEMbIX IEUCTBUI U MPEOTBPAILATD UX;

HAJIMYUE PA3BUTOIO SKOJOTMYECKOTO MBIIIJIEHUS, SKOJIOTMUECKON KYJIbTYpHI,
OTIBITa JESTEIHOCTH YKOJIOTHYECKON HAMPAaBICHHOCTH, YMEHHUSI PYKOBOJICTBOBATHCS
MU B MMO3HABATEIHHONW, KOMMYHUKATUBHOM U COLIMAIBHON MPAKTHKE, TOTOBHOCTHU K
YUYaCTHUIO B IPAKTUUECKON AESITEIbHOCTU IKOJIOTUYECKOM HallPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHUS:

c(OpPMUPOBAHHOCTh ~MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAayKd U OOIIECTBEHHOW MPAKTHUKH, OCHOBAHHOTO HA UAJIOTE
KYJIBTYp, CHOCOOCTBYIOIIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEpIICHCTBOBAHUE S3BIKOBOM M YHUTATEIbCKOM KyJIbTYpbl KakK CpeICTBa
B3aMMOJICUCTBUS MEXKTY JIIOABMU U TIO3HAHUS MUPA;

NMOHMMAaHUE creuuPuku OWOJIOTMM KaK HayKh, OCO3HaHUs €€ poiu B
(GbOopMUPOBaHUN PAIMOHATFHOTO HAYYHOTO MBIIIJICHUS, CO3AaHUU IEJIOCTHOTO
npejcTaBieHus 00 OKpYKallleM MHpe Kak O €IMHCTBE MPUPOJbI, YeJIOBEKa U
o0miecTBa, B IO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH W PEIIEHUU MpodiemM
COXPaHEHUs1 MPUPOITHOTO PAaBHOBECHS;

yOeXAEHHOCTh B 3HAYMMOCTH OHOJIOTUU ISl COBPEMEHHOW ITMBUIIM3AIINH:
oOecrieueHrss HOBOTO YpPOBHS Pa3BUTHUS MEIUIMHBI, CO3JaHUE TMEPCIEKTUBHBIX
OMOTEXHOJIOTHIA, CTIOCOOHBIX PEIIaTh PECypPCHBIE TPOOIEMbI PA3BUTHUS YEIOBEUECTBA,
MOWCKA IMyTEeH BBIXOAA M3 TJIOOAIBHBIX JKOJOTMUYECKHX MpoOJeM U olecreueHus
nepexo/ia K yCTOMYMBOMY Pa3BUTHIO, PAIlMOHATHFHOMY HCTIOJIB30BAHUIO MPUPOIHBIX
pecypcoB U (HOPMHUPOBAHHUIO HOBBIX CTAaHAAPTOB JKU3HH;

3aMHTEPECOBAHHOCTh B TMOJYYCHHH OWOJOTHYECKMX 3HAHUH B  MEJIX
MOBBILICHHSI 00ILEH KYJIbTYpbl, €CTECTBEHHO-HAy4YHON IPaMOTHOCTH, KaK COCTaBHOU
4acTH (PYHKITMOHAILHON TPAaMOTHOCTH O0yYaromuxcs, GopMupyeMoin npu u3y4eHuu
Oonosoruu;

MOHMMAaHUE CYIIHOCTH METOJOB IO3HAHMSI, MCIOJb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH HCIIOJIb30BaTh IOJy4aeMble 3HAHUS I aHalIM3a H
OOBSICHEHHSI SBJIICHUH OKPYXKAIOIIEr0 MUPAa U MPOUCXOASIINX B HEM H3MEHEHUH,
yMEHHE JenaTb OOOCHOBAHHBIE 3aKIIOYEHHS Ha OCHOBE HAy4yHBIX (DAKTOB H
MMEIOIINXCS JAHHBIX C IEJIbI0 TTOJIYYE€HHSI JIOCTOBEPHBIX BHIBOJIOB;



CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIOIb30BaTh OHOJOTHYECKHE 3HAHUSA IS
pelieHus: mpoOsieM B peabHBIX JKU3HEHHBIX CUTYaIINAX;

OCO3HAaHHWE [IEHHOCTH HAy4YHOM JESATEIbHOCTH, T'OTOBHOCTH OCYILIECTBIIATH
IIPOCKTHYIO U UCCIIEA0BATENBCKYIO NEATEIbHOCTD NHIANBUAYAIBHO U B IPYIIIIE;

TOTOBHOCTh M CIHOCOOHOCTH K  HENpPEepPhIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUI0, K AKTUBHOMY IIOJYYEHHUIO HOBBIX 3HAaHUWA IO OWONOrMU B
COOTBETCTBHHM C KU3HEHHBIMH ITOTPEOHOCTIMH.

METAIIPEAMETHBIE PE3YJIBTATHI

MertanpenMeTHble pe3yJbTaThl OCBOEHUs yueOHOro mnpeaMera «buosorus»
BKJIIOYAIOT: 3HAayuMble i1  (OPMHUPOBAHUS MHUPOBO33PEHHUS  OOYYaIOIIHUXCSA
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHbIE) OOLIEHAYYHbIE MOHATHS, OTPa’KaoIINe
LEJIOCTHOCTh HAy4YHOM KapTMHBI MHUpa M CHEUUPUKY METOAOB MO3HAHMUS,
UCIIOJIb3YEMBIX B E€CTECTBEHHBIX HayKaxX (BELIECTBO, HHEPrHs, SIBICHUE, MPOIECC,
CUCTEMA, HAy4YHbIM (DAKT, MPUHLMUII, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHs,
UCCJeI0BaHNE, HAOIIOIEHNE, U3MEPEHHE, SKCIEPUMEHT U JPYTUX), YHUBEPCAIbHbIE
yuyeOHble  JeiCcTBUs  (ITO3HABaTENIbHbIC, KOMMYHUKATHUBHBIC, PpETYJSTUBHbBIC),
oOecrieunBarome GopMupoBaHue (PYHKIIMOHAIBHOW TPAMOTHOCTH W COIMATBHOU
KOMIIETCHIIUM  OOYy4YaroIIMXCA, CIOCOOHOCTh  OOYyYalolMXCs  HCIOJIb30BaTh
OCBOCHHbBIE MEXJIHUCLUUILUTMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAJIbHbBIC
y4eOHbIE IeMCTBUS B TO3HABATEILHON M COLIMANIbHOMN MPAKTHKE.

MertanpeaMeTHble pe3yibTaTbl OCBOEHHUS MPOrPaMMbl CpPEAHET0 OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBepCAJIbHbIMH yueOHBIMU NO3HABATEeJIbLHBIMH
AeCTBUSIMM:

1) 6a30BbIe JJOTHYECKHE e CTBHA:

caMoCTOSITENNbHO  (GOpMyNIHMpOBaTh M aKTyaJlM3UpoBaTh  IpoldiieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh TMPU OCBOCHUWU 3HAHUWA MPUEMBI JIOTUYECKOTO MBIILICHUS
(aHanuza, cMHTE3a, CpaBHEHHUS, KiacCHU(pUKALMKU, 0000IIEHNUs), PaCKPhIBaTh CMBICI
OMOJOTUYECKUX TOHATUM (BBIIETSATh WX XapaKTepHbIC TMPU3HAKH, yCTaHABIWBATH
CBSI3U C IPYTUMHU MOHSITUSAMH);

ONpeNeNaTh UEIu JEATEeIbHOCTH, 3ajJaBasl MapaMeTpbl U KPUTEPUU HUX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSTENBHOCTU C TOCTABICHHBIMU LIETISIMU;

UCIIOJIb30BaTh OMOJOTMYECKUE MOHATUS Uil OObSICHEHHUS (PAKTOB M SIBIICHUU
YKABOW MPUPOJBI;

CTPOUTH JIOTMYECKHE pacCyXI€HHUs (MHOYKTUBHBIE, JEAyKTHUBHBIE, IO
aHaAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH M MPOTUBOPEUYUS B paccMaTpPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKIIOUEHUS;



MPUMEHSITh CXEMHO-MOJICJIbHBIE CPEACTBA ISl MPEACTABICHUS CYIIECTBEHHBIX
CBS3€ii W OTHONIEHWH B H3ydyaeMbIX OHMOJOTHYECKUX OOBEKTaX, a TaKKe
MPOTUBOPEYHMI PA3HOTO pOJAA, BBHIIBIECHHBIX B Pa3IMYHBIX HHGOPMAIMOHHBIX
MCTOYHUKAX;

pa3pabaThiBaTh IUIAH peEHIeHUs MpoOJeMbl ¢ Y4ETOM aHalu3a HMEIOUIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JIEATEIHHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLICHUBATh PUCKH NOCJIEICTBUIN AEATEIbHOCTH;

KOOPJIMHUPOBATH U BHITIOJIHATH pa0OTy B YCIOBUSIX PEAIbHOTO, BUPTYAJILHOIO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCJIE0BATEIbCKHE ICHCTBUS:

BJIAJICTh HaBBIKAMHU Y4€OHO-UCCIIEIOBATEIHLCKOW M MPOCKTHOM JeATEIbHOCTH,
HAaBBIKAMHM  paspenieHus  mnpodiieM, CHOCOOHOCTbIO UM TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TTOMCKY METOJIOB PEIICHUs MPAKTUYECKUX 3a7ad, MPUMEHEHUIO
Pa3JIMYHBIX METO/IOB MO3HAHMUS;

WCIIOJIB30BaTh PA3IUYHbIC BUBI JEATCIBHOCTH MO MOJIYYEHUIO HOBOTO 3HAHUS,
€ro UHTEPIPETAINH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B yU€OHBIX CUTYaIUsAX, B TOM
YHCJIC MPU CO3AAHUH YUEOHBIX M COLUATBLHBIX TPOCKTOB;

dbopMupoBaTh HAy4YHBIN TUI MBIIUICHUS, BIaJeTh HAYyYHOU TEPMUHOJIOTHEH,
KJIFOYEBBIMU MOHATUSIMU U METOJIAMU;

CTaBUTh # (GOPMYJIMPOBATh COOCTBEHHBIE 3aJaud B 00pa3oBaTeNbHOMN
JEATEIIbHOCTH M )KU3HEHHBIX CUTyalUsX;

BBISIBJISITh PUYUHHO-CIICJICTBEHHBIE CBSI3M W aKTyaJu3WpoOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3Yy €€ pelieHus, HaXOAUTh apTyMEHThI ISl JOKa3aTeIbCTBA CBOUX
YTBEPXKIEHUM, 3a1aBaTh MapaMeTpbl U KPUTCPUH PEILICHHUS;

aHaJM3UPOBATh MOJYUYCHHBIE B XOJE PEUICHUS 33/1a4d Pe3yJIbTaThl, KpUTUUECKHU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBUSX;

JlaBaTh OILICHKY HOBBIM CUTYallUsIM, OIICHUBATH IPUOOPETEHHBIN OIBIT;

OCYUIIECTBJIATh 1EJICHANPABICHHBIA IMOUCK TMEpEeHOoca CPEACTB M CHOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CpELY;

YMETh TEPEHOCUTh 3HAHWA B TIO3HABATEIBHYI0 M MPAKTHUYECKYI0 00JacTu
KU3HEIEATEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MIPEAMETHBIX 00JIaCTeH;

BBIJIBUTaTh HOBBIE WUJEHW, MPEAJaraTb OPUTMHAJIBHBIE MOAXOAbl U PELICHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, JIOMYCKAIOIINE aTbTEPHATHBHBIC PEIIICHUS.

3) pabora ¢ ungopmanueii:

OPUEHTHUPOBATHCS B PA3JMYHBIX MCTOYHUKAX HHPOpMAIHMH (TEKCTE y4eOHOTO
nocoOusi, HAYYHO-TIONMYJISIPHOW  JHMTEeparype, OHOJOTUYECKHX  CJIOBApAX H
CIIPaBOYHMKAaX, KOMIBIOTEPHBIX 0a3zax JaHHbIX, B HTepHeTe), aHamM3upOBaTh



UH(OPMAITUIO PA3IMYHBIX BUIOB M (hOPM TPEICTABICHUS, KPUTHUECKH OIICHUBATH €€
JIOCTOBEPHOCTH ¥ HEIIPOTHBOPEUNBOCTH;

dbopMyIMpOBaTh 3alpOChl W MPUMEHATH Pa3IMYHBIE METOABI MPHU TOUCKE U
otbope Ouosornueckoir wHGOpPMAIUK, HEOOXOAUMOW ISl BBIMOJHEHHUS YYEOHBIX
3aj1ay;

npuoOpeTaTh OMBIT  HWCIOJB30BaHUA WHOOPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHHA, COBEPIIEHCTBOBATh KYJBTYPY AKTHBHOTO HCIIOJIB30BAHUS PA3TMUHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpATh  ONTUMANIbHYI0O  (OpMy  TMpeACcTaBICHUS
ouonornyeckor nHPopMaIuu (CXembl, rpapuKu, TUArpaMMbl, TaOIHUIIbI, PUCYHKH U
Jpyroe);

UCIIONB30BaTh HAy4YHBIM $3bIK B KauecTBE CpeACTBa Npu pabore ¢
Oouonornyecko  uHGOpMAIMEl: NPUMEHATh  XUMHUYECKHE, (QU3UYECKUEe U
MaTeMaTU4YeCKUe 3HaKh U CHUMBOJIBI, (opMyibl, abOpeBUATypy, HOMEHKJIATYpY,
UCTIONIb30BaTh U MPeoOpa30BhIBATh 3HAKOBO-CUMBOJIIMYECKUE CPEICTBA HATIISIIHOCTH,

BJIAJICTh HABBIKAMH PACIIO3HABAHUS U 3aIlUTH HH(OpMAaIuu, nHOOPMAITMOHHON
0€30MacHOCTH JTUYHOCTH.

OBjaieHUe YHMBEPCAJbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMU:

1) o6menmne:

OCYIIECTBIATH KOMMYHHUKAITUU BO BCeX cdepax KM3HU, aKTUBHO y4aCcTBOBATH B
UaioTe WM JWCKYCCHU M0 CYIIECTBY OOCyXkmaeMoil Tembl (yMEHHE 3a/1aBaTh
BOIPOCHI, BBICKA3BIBaTh CYXJICHHS OTHOCHUTEIHHO BBHITIOJIHEHUS TIpeajiaraeMoun
3aJlayd, yYUTHIBAaTb MHTEPECHl W COTVIACOBAHHOCTH TMO3UIMI JPYTMX YYaCTHUKOB
JIAaJIoTa WA IUCKYCCUU);

pacmo3HaBaTh HeBepOaldbHBIE CpEACTBa OOIICHWs, TOHUMATh 3HAYCHHE
COIMAJTBHBIX 3HAKOB, MPEINOCHIIOK BO3HUKHOBEHUS KOH(QIMKTHBIX CHUTYaIlUl, YMETh
CMSTYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BIAJCTh PA3JIMYHBIMU CIIOCOOaMHM OOICHUS W B3aUMOJCHCTBUS, MOHUMATh
HaMEpPEHUS JAPYTHUX JIFOJACH, TPOSIBIATh YBAKUTEIHLHOES OTHOIIICHUE K COOCCETHUKY U
B KOPPEKTHOU PopMe hopMyTupoBaTh CBOM BO3PAKEHHUS;

pa3BEPHYTO M JIOTMYHO W3JaraTh CBOIO TOYKY 3pPEHHS C HCIOJIh30BAaHHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasl IesITeJIbHOCTh:

MOHUMATh WM HCIIOJh30BaTh MPEHMYIIECTBA KOMAHIHONW W WHIWBHIyaIbHOU
paboThl MpPU PEIICHUH OMOJIOTHYECKON MPOOJIeMbl, 000CHOBBIBATH HEOOXOAUMOCTH
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS MPHU PEIICHUN YIeOHOH 3a1a4H;

BBEIOMPATh TEMATUKy M METOAbl COBMECTHBIX JEUCTBUH € Y4€TOM OOIIHMX
WHTEPECOB M BO3MOKHOCTEHN KaXKJ0T0 YieHA KOJUICKTHBRA,;

OpUHUMATh eI  COBMECTHOM  JESTENbHOCTH,  OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JIEUCTBUS MO €€ JOCTHXKEHHIO: COCTaBJISATh IUJIaH JIEWCTBUM,



pacnpenensaTh pojidi C¢ Y4YETOM MHEHUM YYACTHHKOB, OOCYXIAaTh pEe3yJbTaThl
COBMECTHOM padoThI;

OLICHMBATh KaY€CTBO CBOETO BKJIAJA M KaXJOT0 Y4aCTHMKAa KOMAaHJbl B OOLIUI
pe3yabTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

Ipe/iaraTtb HOBBIE IIPOEKTHI, OLEHHUBATh HJEH C T[O3WIMU HOBH3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJISATh MO3UTHUBHOE CTPAaTErMYECKOE TMOBEAEHUE B  Pa3IMYHBIX
CUTYalIUSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

OBJaeHne YHHBEPCAJIbHBIMH PeryJSTUBHBIMHU ACHCTBUSIMM:

1) camoopranusanms:

UCITI0JIb30BaTh OMOJIOTMYECKUE 3HAHUS AJI BBISIBJICHUS NPOOJIEM U UX PELICHUs
B KU3HEHHBIX U YUYEOHBIX CUTYaIIHSIX;

BbIOMpaTh HAa OCHOBE OMOJOTMYECKMX 3HAHUN II€JIEBBIE M  CMBICIIOBBIE
YCTAaHOBKHA B CBOMX JEWCTBUSAX M IOCTYIIKAX IO OTHOUIEHUIO K >KMBOW IPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAOIINX;

CaMOCTOATENIbHO OCYLIECTBIATh I103HABATEIbHYIO JE€ATE€IbHOCTb, BBISBISATH
npoOJieMbl, CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIE 3aJlaud B 00pa30BaTEIbLHOU
NEATEIbHOCTH U XKU3HEHHBIX CUTYaLHsIX;

CaMOCTOSITEJIbHO COCTABJIATH IJIaH PELIeHUs MPOOIEMbI C YIETOM UMEIOLIUXCS
pPECYpCoOB, COOCTBEHHBIX BO3MOXHOCTEN U MPEANOUTEHUH;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;

Jies1aTh OCO3HAHHBIN BBIOOP, apryMEHTUpPOBATh €ro, OpaTh OTBETCTBEHHOCTD 34
pelieHue;

OLICHMBATh NPHUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBATH (POPMUPOBAHUIO U MPOSBICHUIO IIUPOKON IPYIUIIMU B pa3HBIX
001acTax 3HaHUM, MOCTOSHHO TOBBIIIATH CBOM OOpa30BaTENbHBIM U KyJIbTYPHBIN
YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CHUTYallMsiM, BHOCUTb KOPPEKTHUBBI B JESTEIBHOCTb,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;

BJIa/IETh HaBBIKAMH MMO3HABATEIbHON pedIeKCUN Kak OCO3HAHUSI COBEPIIAEMbIX
JEUCTBUM W  MBICIUTEIbHBIX IPOLUECCOB, HMX pPE3yJbTaTOB W OCHOBAHWU,
UCIIOJIb30BaTh MPUEMBI peQIEeKCUU Il OLEHKU CHUTyallud, BBIOOpAa BEPHOIO
peleHus;

YMETh OLIEHHBaTh PUCKHM K CBOEBPEMEHHO MPUHHMMATh PEIICHHS [0 HX
CHU)KEHMUIO;

OPUHUMATh MOTUBBI W AapryMEHTBl JPYrUX I[pU aHajJu3€ pe3yJbTaToB
JEATEIbHOCTH;

3) npuHsATHE CeOsl ¥ IPYTUX:



IPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

IPUHUMATh MOTUBBI M AapryMEHTBl JPYyTrUX I[pPU aHajJu3€ pe3yJbTaToOB
NEeSATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIMOKHY;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C MO3UILIUU JPYTOTo YeJIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

[TpenmeTHble pe3ynbrarhl ocBoeHHs mporpammel COO mno Ouosorun Ha
0a30BOM YpOBHE BKJIIOYAIOT crienupuyeckue uisi yueoHoro npeamera «buosnorus»
Hay4YHbIE€ 3HAHMS, YMEHHUS U CIOCOOBI JEMCTBUI MO OCBOCHUIO, MHTEPIIPETAUU U
npeoOpa3oBaHUI0 3HAHUM, BUJABI JCSITEIBHOCTH MO MOJIYYEHUIO HOBOTO 3HAaHUA U
IPUMEHEHUIO 3HAHMM B PA3JMYHBIX YYEOHBIX CHUTYyallMsX, a TAaKKe€ B PpeaJbHbIX
KU3HEHHBIX CHUTyalUsX, CBA3aHHbIX C Owuoznorueil. B mporpamme mnpenMeTHble
Pe3yJIbTaThl MIPEACTABICHBI IO roJIaM 00yUYEHUSI.

[IpeameTHble pe3yabTaThl OCBOCHHS ydeOHOro mnpeamera «buonorus» e 10
KJacce NOJDKHBI OTPaXKaTh:

c()OPMUPOBAHHOCTh 3HAHUM O MECT€ U POJM OUOJIOTUH B CHUCTEME HAYYHOI'O
3HaHUS €CTECTBEHHBIX HAYK, B (DOPMHPOBAHMH COBPEMEHHON €CTECTBEHHO-HAYYHOU
KapTHUHBI MHpa U HAYYHOT'O MHUPOBO33PEHHS, O BKIIAJC POCCUHCKUX U 3apyOeKHBIX
y4€HBIX-OMOJIOrOB B pa3BUTHE OMOJIOTUH, (PYHKIMOHAIBHOW IPAMOTHOCTH YEJIOBEKa
JUISL PELIEHUS KU3HEHHBIX 3a1a4;

YMEHHME PaCKpbIBaTh COJIEpP)KaHUE OHOJOTUYECKUX TEPMUHOB U MOHITHIA:
KU3Hb, KJIETKA, OPTaHu3M, MeTaboIu3M (0OMEH BEIIECTB M MPEBpaIllEeHUEe YHEPTUN),
roMeoctaz  (caMoperyisiius), ypOBHEBas  OpTraHU3alMs  JKUBBIX  CHUCTEM,
CaMOBOCHPOU3BEACHHE (PENPOAYKIIMS), HACIEICTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

yMEHHME M3jaraTh OHOJOTrMYecKHe Teopuu (KJIETOYHas, XpOMOCOMHas,
MyTaIMOHHAsI, IICHTPaJIbHas JOTMa MOJIEKYJISIpHOM Onosiorun), 3akousl (I'. Mennaens,
T. Moprana, H. W. BaBunoBa) u ydenus (0 IEHTpax MHOroo0Opasus H
MPOUCXOXKJIEHUS KyJIbTypHbIX pacteHuid H. . BaBuiioBa), onpenensiTh TpaHUlbl KX
IPUMEHUMOCTH K )KUBBIM CHCTEMAaM;

YMEHHE BIaJEeTh METOJIaMU HAYYHOrO MO3HAHUS B OMOJIOTUH: HAOIIOJEHUE U
ONMCAHNE JKMBBIX CHUCTEM, IPOLECCOB W SBJICHWM, OpraHu3alus W IPOBEICHUE
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BBIABUKEHUE TUIIOTE3bl, BBISBICHUE 3aBHCHUMOCTU
MEXy MCCIECAYEMbIMU BEIUYMHAMH, OOBSICHEHHE IIOJIyYEHHBIX pE3YyJbTaTOB,
VCITOJIb30BAaHHBIX HAYYHBIX MOHATHI, TEOPUN U 3aKOHOB, YMEHHE JEJIaTh BbIBOJIBI HA
OCHOBAHHUH IIOJyYEHHBIX PE3YJIbTATOB;

YMEHUE BBIACIATH CYIIECTBEHHBIC NPU3HAKA BHPYCOB, KJIETOK INPOKAPUOT H
JYKApUOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPraHHU3MOB, OCOOEHHOCTHU
npoueccoB: OOMEHa BELIECTB U INPEBpAllleHUs SHEPIUHU B KIETKe, (OTOCHHTE3A,



IUIACTUYECKOTO M HJHEPreTHUYecKOoro oOMEHa, XEMOCHHTE3a, MHUTO03a, MeWo3a,
OIUIOZIOTBOPEHMS,  PAa3MHOXKEHHs, HMHIMBUAYaJIbHOTO  pPAa3BUTHA  OpraHU3Ma
(oHTOTEHER);

yMEHUE MPUMEHSATh IOJIYYEHHBbIE 3HAHUA [JIs1 OOBSICHEHHS OMOJOTHYECKHUX
MPOLIECCOB U SIBJICHUH, IJIs MPUHATHSA TMPAKTHUECKUX PEUICHUN B TOBCEIHEBHOU
KU3HU C LEeNIpl0 obecreueHus Oe30MacHOCTH CBOETO 3/I0POBbS U 37A0POBbS
OKPYXAaIOLUX JIFOEeH, COOJIFOIEHHS] HOPM T'PaMOTHOTO TOBEAECHHS B OKpPYXaroLIen
OPUPOAHON cpejie, MOHMMAaHHE HEOOXOJUMOCTH UCIOJIb30BaHUSl JOCTUXKEHUN
COBPEMEHHOM ouonoruu u OMOTEXHOJIOTH TUTSI PaIMOHAILHOTO
IPUPOIOTIOIB30BAHUS;

YMEHUE PElIaTh 3JIEMEHTAPHbIE T€HETUYECKUE 3a/1a4l HA MOHO- M IUTUOPUTHOE
CKpEIIMBaHUE, CLEIJIEHHOE HACJEeIOBAHHUE, COCTABISATH CXEMbl MOHOTHOPHUIHOIO
CKpEeILMBaHUs I IpeICKa3aHusl Hace0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHME BBINOJHATh JIaDOpaTOpHbIE M MpakTUYeckue padoThl, COOIIOAAThH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OILICHWBAaTh M  HWHTEPIPETHPOBATh HWHGOPMAIUIO
OMOJIOTMYECKOTO  COJEpKaHMUs, BKIIOYAIOIIYI0 TICEBJOHAYYHbIE 3HAHUS U3
pa3IMyYHBIX MCTOYHUKOB (CpelcTBa MaccoBOM WHGOpMaluu, HAYYHO-TOMYJISPHbIE
MaTepuaibl), 3TUYECKHE acCMeKTbl COBPEMEHHBIX HCCIEJOBAaHUM B OHMOJIOTHH,
MeIUIMHE, OMOTEXHOJIOTUH;

YMEHHUE CO3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOLIEHUs, 00001as
OMOJIOrMYECKYI0 HH(OPMALIMIO U3 HECKOJIBKUX UCTOYHHUKOB, TPaMOTHO UCIOJIb30BaTh
MOHSATUIHBIN anmapaTt OMOJIOTHH.

[IpenmeTHble pe3ynbTaThl OCBOEHUsI yueOHoro mnpenmera «buonorus» ¢ 11
Kjlacce NOJIKHBI OTPaKATh:

c(OpMHPOBAHHOCTh 3HAHMK O MECTE€ W POJM OMOJOTUM B CHCTEME HAyYHOTO
3HaHUS €CTECTBEHHBIX HAYK, B (DOPMHPOBAHUHN COBPEMEHHON €CTECTBEHHO-HAYYHOMU
KapTHUHBI MHpa U HAYYHOT'O MHPOBO33PEHHS, O BKJIAJE POCCUHUCKHX U 3apyOECKHBIX
y4€HBIX-OUOJIOrOB B pa3BUTHE OMOJIOTMH, PYHKIIMOHAIBHON IPaMOTHOCTH YeJIOBEKa
JUTSL pEIICHUS KU3HEHHBIX 3a/1a4;

YMEHUE PaCKpbIBATh COJEPKaHHE OMOJOTMYECKUX TEPMUHOB M MOHSATUMN: BUJ,
HOMYJSALMSI, TEeHO(OHA, SBONIONMS, [BWXKYIIUME CHIBI ((PaKTOpPbI) SBOIIOLHH,
MPUCTIOCOOJICHHOCTh OPTaHW3MOB, BHUA000pa30BaHUE, DKOJIOTHUYECKHE (HAaKTOPHI,
HKOCUCTEMA, NMPOAYLEHThI, KOHCYMEHTBI, PEAYLIEHTHI, LIETIH MUTaHUSs, IKOJIOTHYecKas
nupaMmujia, OuoreoieHo3, onocdepa;

yMEHHE u3jarath Ouosornyeckue teopuu (3BontonnonHas teopus Y. JlapBuna,
CUHTETHUYECKAasT TEOpPUsl SBOJIOLMH), 3aKOHBl M 3aKOHOMEPHOCTH (3apOAbIILIEBOIO
cxonctBa K. M. bapa, uepeoBanus IJ1aBHbIX HaIpaBiIeHU U myTel sBomtonuu A. H.
CesepuioBa, yuenusi o Ouochepe B. M. BepnHaackoro), onpeaensrb rpaHUIbl HX
MPUMEHUMOCTH K KHBBIM CHCTEMaM;



YMEHHE BIAJCTh METOJaMU HAyYHOTO MO3HAHUS B OMOJIOTMU: HAOIIOJIEHUE U
OMHKCAaHUE >KUBBIX CHCTEM, MPOLECCOB M SBJICHUN, OpPraHU3alMs WM TPOBEICHUE
OMOJIOTHYECKOTO IKCIEPUMEHTA, BBIIBMKCHHE THIOTE3bI, BBISIBICHHE 3aBUCHMOCTH
MEXIY WCCIEAyeMbIMU BEJIMYMHAMH, OOBSICHEHUE TMOJYYEHHBIX pe3yIbTaToB,
MCIIOJIb30BAaHHBIX HAYYHBIX MOHSTHM, TEOPUN U 3aKOHOB, YMEHHE JeJIaTh BHIBOJIbI Ha
OCHOBAHUU MOJTYYCHHBIX PE3yJIbTATOB;

YMEHHE BBIACIATh CYIIECCTBEHHbIE NPHU3HAKKM CTPOCHHS OHOJIOTUYECKUX
OOBEKTOB: BHJIOB, TMOMYJSIUNA, MPOAYLEHTOB, KOHCYMEHTOB, pPEAYLIEHTOB,
OMOreolleHO30B M DKOCHUCTEM, OCOOCHHOCTH MPOIIECCOB:  HACJIEICTBEHHOU
U3MEHYMBOCTH, €CTECTBEHHOro OTOOpa, BMJI000pa30BaHMs, MPUCIOCOOIIEHHOCTU
OpPTraHHU3MOB, JIEHCTBUS FKOJIOTHUECKUX (PAaKTOPOB HAa OPTaHU3MBI, IIEPEHOCA BEIIIECTB
¥ TIOTOKA YHEPTHH B SKOCUCTEMAaX, AHTPOTIOT€HHBIX N3MEHEHHI B 9KOCUCTEMAaX CBOEH
MECTHOCTH, KPYTOBOPOTA BEIIECTB U OMOr€OXMMHUUYECKUX LIUKIIOB B Orocgepe;

yMEHUE MPUMEHSATh IOJIYYEHHBbIE 3HAHUA JJIs1 OOBSICHEHHUS OMOJOTHYECKHUX
IIPOLIECCOB W SIBJICHUM, I NPHUHATUSA NPAKTUYECKUX PEIICHUH B MOBCEIHEBHOU
KU3HA C MeNIpl0 obOecreueHus Oe30MacHOCTH CBOETO 370POBBS U 370POBbBS
OKPY’KaIOIUX JIFOJIeH, COOIII0/IEHUsT HOPM TPaMOTHOTO TOBEICHHS B OKpY’KaroIIeH
OPUPOJIHON cpele, NOHMMAaHHWE HEOOXOJUMOCTH HCHOJb30BaHUS JOCTHIKEHUN
COBPEMEHHOW OMOJIOTUH JJIsl pAallOHATIBHOTO MPUPOI0TI0JIb30BAHUS;

YMEHHE peliaTh JJIEMEHTapHbIE OMOJOTHYECKHE 3aJadd, COCTABIATH CXEMBI
MepeHoca BEIIEeCTB U DHEPTUU B IKOCHUCTeMax (LIeTH MUTaHUs);

YMEHUE BBINOJIHATh JAa0OpAaTOPHBIE W TMPaKTHYECKUE paboThl, CcOOI0IATh
npaBuiia npu padboTe ¢ ydeOHbIM 1 J1a00paTOPHBIM 000PYI0BAHHUEM;

yMEHUE KPUTHUYECKHM OIICHMBaTh ¥  HUHTEPIPETUPOBATh  HUH(POpPMAIIUIO
OMOJNIOTHYECKOTO  COACpKAHMsI, BKIIOYAIONIYI0O TICEBIAOHAYYHBIE 3HAHUSA W3
Pa3IMYHBIX HMCTOYHUKOB (CpeACTBAa MaccOoBOW WH(GOpMAIMU, HAYIHO-TIOMYJISIPHEIC
MaTepHabl), paccMaTpHuBaTh rJI00aJIbHBIE IKOJIOTUYECKUE poOIeMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbBIC TMCbMEHHBIE M YCTHBIE COOOIIEHHUs, 00001as
Ouonornueckyo HHGHOPMAIMIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO UCTIOIb30BaTh
NOHATUIHBIN anmapat OMOJOTHUH.



TEMATHYECKOE IIJNTIAHUPOBAHUE, 10 KJIACC

KoanyecTBo yacoB DJIEKTPOHHbIE
Ne (undposBbie)
w/n HaumeHoBaHue pa3jie/ioB H TeM NPOrpPaMMbl Beero Kontposbnbie IlIpakTHueckue oBpasoBaTeIbHbIE
padoThI padoTsbI pecype
1 Buonorus xak Hayka 2 0.5
2 JKuBble cucTeMBl M UX OpraHU3anus 1
3 XUMUYECKUI COCTaB U CTPOECHUE KIETKU 8 1
4 XKuznenesaTenbHOCTh KIETKH 6
p Bbu6moteka LJOK
5 a3MHOXXCHHE Y WHIMBHyaTbHOE Pa3BUTHE 5 1 https://m.eds00.ru/7f41c292
OpPraHHU3MOB
6 HacnenctBeHHOCTh M1 UBMEHYMBOCTh OPraHU3MOB 8 1.5
7 Cenekiust opraHu3MoB. OCHOBBI OMOTEXHOJIOTHH 3
8 PesepBHOe Bpemst 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 0 4
11 KJIACC
KonuyecTBo yacoB DJIEKTPOHHBIE
Ne (undposbie)
u/n HaumeHoBaHue pa3/ieioB M TeM NPOIrPaMMbI Beero ;{;;:pr(:nbﬂue ;I;og::;glqemne 006pazoBaTebHbIe
pecypchbl
1 DBOIOIIMOHHAsT OHOJIOTHS 9 1
2 BO3HMKHOBEHME U pa3BUTHE KU3HU Ha 3eMile 9 0.5
3 OpranusMsl 1 OKpyXKarouias cpeaa 5 1 bubmorexa IIOK
https://m.edsoo.ru/7f4lcc74
4 Coo011ecTBa U KOJIOTMYECKHE CUCTEMBI 9
5 PesepBHOe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 0 2.5



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41cc74

HOYPOYHOE IIVTAHUPOBAHHUE, 10 KJIACC

KoaudecTBO 9acoB

DJIeKTpOHHbIe U (pPOBbIE

Ne
/i Tema ypoka Beero Konrpoabnbie IIpakruueckue  00pasoBaTejbHbIE
padoTsI padoThbI pecypchl
bubnunoreka LIOK
1 buosnorus B cucreme Hayk 1 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
M i T

, | Moo s ek oo Dparecmn | b Bromoraa oK
p - p A ' https://m.edso0.ru/863e6122
IPU U3YYCHUH OUOJIOTUYECKHX OOBEKTOBY

3 buonoruueckue cucTeMbl, MPOIECCHl U UX U3yYECHUE 1 bubmnorexa [IOK

’ https://m.eds00.ru/863e6564

4 XUMHUYECKUI COCTaB KJIETKU. Bojga u MuHEpaibHbIe 1 bubnnorexa [JOK
CoJIH https://m.edsoo.ru/863e674e

bubnuoreka [{OK

5 benku. CoctaB u ctpoeHue 0eiIKoB 1 https://m.edsoo.ru/863e6b72
DepMeHThI — OMOJIOTHYECKUE KaTalTu3aTOPHI.

6 JlaGopatopHas paborta Ne 1 «M3ydenue 1 05 bubnmnoreka HOK
KaTaJINTUYECKOWU aKTUBHOCTH ()€PMEHTOB (HA ' https://m.edso0.ru/863e6b72
pUMepe aMHJIa3bl HIIM KaTanas3bl)»

bu6nmorexa [IOK

! YTIeBOIBL. JIumHeT 1 https://m.eds00.ru/863e6870

bubmmoteka IIOK

8 Hyxnienrosbre kuciotsl. AT® 1 https://m.edso00.ru/863e6d5c

9 HcTopus u Metoasl n3ydeHus kiueTku. Kierounas 1 bubmmnoreka HOK
TEOPUS https://m.eds00.ru/863e6e88

10 Knerka xak nenocTtHas )KuBasg CUCTEMA 1
Crtpoenue sykapuoTH4decKkoi KieTku. Jlaboparoprast
pagOTa No 2y<I<<I/II;yquHe CTPOEHHUSI KIETOK pI;.CTGI;)-II/Iﬁ Bubmuorexa [IOK

11 5 5 . ’ 1 0.5 https://m.eds00.ru/863e6ff0
YKUBOTHBIX, TpHOOB U OaKTepHil 0T MUKPOCKOIIOM Ha hitps://m.edsoo.ru/863e716¢
TOTOBBIX MUKpPOIIpENapaTax U UX OMHCAHUE)»

12 OOMeH BEIEeCTB MM META00IN3M 1 Bubmorexa HOK

https://m.edso0.ru/863e766¢



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c

bub6nmoreka [IOK

13 PorocuTes. XemocuHTes https://m.edso00.ru/863e7c98
N bubmuorexa [IOK

14 JuepreTieckuii oomen https://m.edsoo.ru/863e7aae
JKu3HEeHHBIN UUKI KIETKH. [lenenne kaeTku. MuTos.

Jlaboparopuas padota Ne 3 «HaGmronenue Mmutosa B bubmmoreka [JOK

15 0.5 .

KJIETKaX KOHYHMKA KOPEIIKA JIyKa Ha TOTOBBIX https://m.edso00.ru/863e7dc4
MUKpOIIpenaparax»
16 buocuntes 6enka. Peakiius MaTpuyHOro CHHTE3a bubnnorexa LIOK
' https://m.eds00.ru/863e796e
bubnunoreka LIOK

17 Tpancasus — Ouocuntes benka https://m.eds00.ru/863e796e

bubnuoreka [IOK

18 Hexnerounsie ¢hopmMbl )KU3HH — BUPYCHI https://m.eds00.ru/863¢7540

bubnunoreka LIOK

19 DopMBI PA3MHOKEHUS OPraHU3MOB https://m.edsoo.ru/863e81b6

https://m.edsoo.ru/863e831e
. bu6nmorexa LIOK

20 Meiios https://m.edsoo.ru/863e7f4a
OOGpa3oBaHue U pa3BUTHE MOJIOBBIX KIIETOK.

21 OmnogotBopenue. JlabopatopHas pabora Ne 4 05 bubmuoreka [IOK
«3yueHne CTpOCHUS MOJTOBBIX KJIETOK Ha TOTOBBIX ' https://m.edso0.ru/863e81b6
MUKpOTIpenaparax»»

22 NunuBuayanbHOE pa3BUTHE OPraHU3MOB bubmaorexa LIOK

https://m.edso0.ru/863e8436

23 I'eneTnka — Hayka 0 HaCJlI€ICTBEHHOCTH U bubnnorexa [JOK
W3MEHYMUBOCTHU https://m.edso0.ru/863e86f2

24 3aKOHOMEPHOCTHU HACJEAOBAHUS TPU3HAKOB. bubnuotexa [JOK
MonoruOpuaHOE CKpEIBaHHE https://m.edso0.ru/863e8878
JurubpunHoe ckpenirBaHue. 3aKOH HE3aBUCHMOTO bubnuoreka [IOK

25 .

HACJIEAOBaHUs IPU3HAKOB https://m.edso0.ru/863e89a4
CuernieHHOe HaClleJJOBaHUE MTPU3HAKOB.
26 JlaboparopHas padota Ne 5 «M3yueHue pe3ynbTaToB 0.5 bubmuorexa [JOK

MOHOFI/I6pI/I,[[HOFO )48 I[I/II‘I/I6pI/IIIHOFO CKpCHIMBAHUA Y

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



https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

Jpo30(huiIbl Ha TOTOBBIX MUKpOIIpEnapaTax»

27 I'enetuka nona. HacnegoBanue npu3Hakos, 1 bubmmoreka [JOK
CLEIUIEHHBIX C I10JIOM https://m.eds00.ru/863e8c60
M3menunBocTh. HenacnencTBeHHAss K3MEHUYUBOCTb.

Jlaboparopnas padota Ne 6. 3yuenue bubmmoreka [JOK

28 . 1 0.5 .

MOIU(DUKAITMOHHOW U3MEHUYUBOCTH, TIOCTPOCHUE https://m.edso0.ru/863e8efe
BapHAIMOHHOTO Psa U BAPUALIMOHHON KPHUBOI)»
H . JIab

o | Benmems e Tiperps | b5 Do K
P - YTatui y Ap ' https://m.edsoo.ru/863e8efe
TOTOBBIX MUKPOIIPEIapaTax»

bubnuoreka [{OK

30 I'eneruia uenosexa 1 https://m.edsoo.ru/863e8d78

31 PeseprHblit ypok. O6001IeHNE 110 TEME 1
«HacnencTtBeHHOCTh U U3MEHYMBOCTH OPTaHU3MOB)Y
Ceneknus Kak Hayka U npouecc. MeTtonbl u bu6nmorexa LIOK

32 . 1 :

JOCTH>KEHMS CEJIEKIIUN PACTEHUM U )KMBOTHBIX. https://m.edsoo.ru/863e9214

33 BbrotexHonoTHs Kak 0Tpacib MPOU3BO/ICTBA 1 bubmiorexa LIOK

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

34 KonTponbHast paboTa B paMKkax IpoMeKyTOUHOM 1 1
aTTecTanuu

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 1 4
11 KJIACC
No Konu4yecTBo yacoB DJIeKTpPOHHbIEe HU(POBbIE
11/-11 Tema ypoka Beero Kontpoabubie IIpakTunueckue o0pa3oBaTte/ibHbIE
r
padoThl padoThI pecypchl
1 DBOIONHS U METOBI €€ N3YUSHUS 1 bubmorexa OK
t A i https://m.eds00.ru/863ea20e
2 Hcropus pa3BuTHS TIPEACTaBICHUI 00 SBOJIFOIUH 1 bubmorexa HOK
pHip pedt t https://m.edso0.ru/863e9570
3 MuUKpOo3BOTIOIIHS 1 bubnuotexa [JOK



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570

HOHyJISII_[I/ISI KaK 3JICMCHTAapHad CAWHUIA BUa U

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

4 spommonuu. Jlaboparopuas pabora Ne 1 «CpaBHenue 0.5 bubmmorexa LIOK
BU/JIOB I1l10 MopQ)OJII)oereCKoI:VIy KpI/ITepI/II-O»p hetps://m.eds00.1u/863e99¢H
5 JIBroKkyIye cuibl (3NeMeHTapHbIe (PaKTOPhI) bubnmnoreka HOK
HBOJIIOLIAU https://m.edsoo.ru/863e9da4
. bubnmnoreka HOK
6 EcrecTBenHsblIi 0TOOp 1 €ro Gopmbl https://m.e dsog)l.ru 18636960
PesynbraThl 3BOMIONNN: TIPUCTIOCOOIEHHOCTh
7 OpraHU3MOB U BUA000pa3oBanue. JlaboparopHas 05 bubnnoreka [JOK
pabota Ne 2 «Onucanue MpUCocoOICHHOCTH https://m.edsoo.ru/863e9fde
OopranusMa u €€ OTHOCHUTEILHOTO XapaKTepa
8 Hanpasienus u mytn MaKpOIBOJIOIIH bubmmorexa LIOK
https://m.edsoo.ru/863e9cle
9 HeobpaTumocTs 3BOIONNAN
10 Hcropus ku3HM Ha 3emiie 1 METO/Ibl €€ N3y4eHUs
11 ['unoresbl MpouCcX 0K AeHUS )KU3HU Ha 3emie brbmmorexa [TOK
https://m.edso0.ru/863ea5a6
12 Pa3Butue xu3Hu Ha 3emIie 1o 3paM U eproaaM bubmorexa LIOK
https://m.edsoo.ru/863eatbe
OCHOBHBIE ITaITBI YBOJIOIIH PACTUTEILHOTO U
13 XKHUBOTHOTrO Mupa. [IpakTnueckas padora Ne 1 05 bubmmnoreka HOK
«3y4eHne UCKOMaeMbIX OCTATKOB PACTCHUHN U https://m.edsoo.ru/863ea8hc
JKUBOTHBIX B KOJUICKITHSIX)
14 CoBpeMeHHas CUCTeMa OPraHNYeCcKOro Mupa bubnmorera LOK
https://m.edsoo.ru/863ea48e
15 DBOJIOIKS YeTIOBEKa (aHTPOIIOTEHE3) E;I[?SH;I;T:;(;ESE 630aC2C
16 JIBrkynue cuibl ((hakTOphl) aHTPOIIOTEHE3a bubmuoteka [IOK



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

17 OcCHOBHBIE CTaJIUU IBOJIIOLIUU YEJIOBEKA
18 UYenoBeveckue pachl U MPUPOIHBIE aan Talli| bubnmnoreka HOK
YeJI0BeKa https://m.edso00.ru/863eaea?2
19 PesepBHbIil ypok. O60011ICHIE IO TEME
«B0O3HUKHOBEHHE U Pa3BUTHUE KU3HU Ha 3eMIie»
20 DKOJIOTHs KaKk HayKa
21 Cpenbl 00MTaHHS U SKOJIOTHYECKHE (DaKTOPBI ﬁg{in;;T:;(;groug 63cafec
Aobuotnyeckue dakropsl. JlaboparopHas padora Ne 3.
«Mopdororudeckre 0COOEHHOCTH PACTEHUH U3
22 pa3HbIX MecT obuTanusi». JlaboparopHas padora Ne 4. 0.5 bubmmorexa [JOK
«BiusiHEe CBETA HA POCT U Pa3BUTHE YEPEHKOB https://m.eds00.1u/B63eb10e
KOJIeyCa
bubnnoreka [JOK
23 broTiHeckie GakTope! https://m.edsoi.I ru/863eb348
DKOJIOTHYIECKUE XapPAKTSPUCTHUKHU TOMYJISAIIHH.
24 [IpakTuueckas pa6ora Ne 2 «Iloncyér niaoTHOCTH 0.5
MONYJISIAN pa3HbIX BUOB PACTEHUIN
25 CooOuiecTBa OpraHu3MOB — OHOLIEHO3 Eggjﬁfgg)?ﬁ/}; 63ebd6a
26 DKOJIOTUYECKHE CUCTEMBI (3KOCUCTEMBI) brbmmorexa [IOK
https://m.edsoo.ru/863eb46a
97 OCHOBHBIE TIOKA3aTENN YKOCUCTEMBI. DKOJIOTHIECKUE bubnmnorexa [JOK
nupamuibl. CBolicTBa sKkocucteM. CyKieccust https://m.edso0.ru/863eb5fa
28 [Ipupoanslie 3x0ocHCTEMBI
29 AHTPOTIOTEHHBIE IKOCUCTEMBI
30 brocdepa — rimodanpHas 3xocucTeMa 3eMITH bubmorexa HOK

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



https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
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
https://m.edsoo.ru/863ebb5e

bubnunorexa LIOK

31 3aKOHOMEPHOCTH CYIIECTBOBaHUS OHMOCHEphI 1 https://m.edsoo.ru/863ebd16
32 YenoseuecTBo B Onocdepe 3emian 1
33 CocyIiecTBOBaHHUE MPUPOJIBI M YEIOBEYCCTBA 1 bubmmorexa [JOK
https://m.edsoo.ru/863ebale
34 PesepBublit ypok. O600mmenue remsl «Coo01iecTsa u 1
IKOJIOTHYECKUE CHCTEMBD»)
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 2.5



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

YYEBHO-METOJINYECKOE OBECIEYEHUE OBPA3OBATEJIBHOTO
MPOLIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JUISI YYEHUKA

— buonorus, 10 knacc/ ITaceunuk B.B., Kamenckuii A.A., Pyonos A.M. u npyrue/ Ilon
pen. [Taceunuka B.B., Akunonepnoe obmectso «M3natensctBo «IIpocserienue.

- buomorus, 11 kmace/ benses JI.K., bopomaun IL.M., Hdemvmmn I'M./ Iloxg pen.
bensea JI.K., Jpimmuia I'.M., Akuuonepaoe obmectBo «M3narensctBo «IIpocsemienue.

METOINYECKHUE MATEPHUAJIBI UIS YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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