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IHHOACHUTEJIBHASA 3ATIMCKA

[Tpu pa3zpaboTke MPOrpaMMBbl 10 OHOJIOTUU TEOPETUUECKYIO OCHOBY JUISl ONPECTICHHS TIOIX0/I0B K
dopmupoBaHHui0 cojepxkaHus ydeOHoro mpeamera «buosorus» cocTaBWIM:  KOHIENTYaJIbHBIE
nosioxkeHnst ®I'OC COO o B3auMOOOYCIOBIECHHOCTH IIEJNIEH, COJEpKaHMS, PEe3ylTbTaTOB OOyYCHHS W
TpeOOBaHMK K YPOBHIO TOATOTOBKM BBIITYCKHHKOB, TOJOXEHHS 00 OOmUX HeNsIX M TNPUHIMIAX,
XapaKTePU3YIOIINX COBPEMEHHOE COCTOSIHHE CHUCTEMBI CpeiHero oobmiero oOpasoBanusi B Poccuiickoit
denepanyn, a TakKe MOJOKEHHUS O criennpuKe OHOJIOrHH, €€ 3HAYCHUU B TTO3HAHWUU KUBOW MPHUPOJIBI U
oOecrieyeHNH CYIIECTBOBAHMs 4yelloBeueckoro oobmiectBa. CoriacHO Ha3BaHHBIM  IIOJIOKEHUSM,
OTIpeieIeHbl OCHOBHBIE (DYHKITUH MPOTPaMMBbI TI0 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouosioruu naéT TpPEACTaBIIEHHE O MEeNsAx, 00 oOmel crpaTterun OOy4YeHUs,
BOCIIUTaHUS W pa3BUTHUsI OOydaroUIMXcs cpeicTBaMu yueOHoro mnpenmera «buonorus», ompenenser
00s13aTeNIbHOE TIPEJMETHOE COJAEPIKaHUE, €ro CTPYKTYpY, pachpeielieHHe MO pasleliaM H TeMaw,
PEKOMEHyeMYIO TIOCIIEIOBATEIbHOCTh M3YUEHHsI ydeOHOTO MaTepualia ¢ Y4E€TOM MEXIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTMKH 00pa30BaTENILHOTO TMPOIecca, BO3PACTHBIX OCOOCHHOCTEH
00yJaronuxcs.

B mporpamme mo OHMONOTHM TaK)Ke YYHTBHIBAIOTCS TPEOOBAaHUS K IUIAHUPYEMBIM JIMYHOCTHBIM,
MeTanpeIMETHBIM U TPEAMETHBIM pe3yJibTaTaM OO0y4eHHUs B (OPMHUPOBAHUHM OCHOBHBIX BHJIOB y4eOHO-
TMO3HABATEIPHOW  JCSITEIBHOCTH/YICOHBIX JEHCTBHM OOyJarOIMXCS IO OCBOSHUIO  COJEpXKaHUS
O6uoJI0rN4YecKkoro oopazoBaHusl.

B mporpamme mno Owonorumum (10-11 kmaccsl, ©0a30BbIii YpOBEHb) peaIN30BaH MPUHIIUII
IIPEEMCTBEHHOCTH B M3y4€HHM OMosIoruu, 6iaarojaps 4eMy B HEH IPOCMAaTPUBAETCs HAPaBIEHHOCTh Ha
pa3BUTHE 3HAHUH, CBSA3aHHBIX C (DOPMHUPOBAHMEM E€CTECTBEHHO-HAYYHOT'O MHPOBO33PEHMS, LIEHHOCTHBIX
OpHUEHTAIMI JINYHOCTH, 3KOJOIMYECKOIO MBILUIEHUS, MPEACTaBICHUM O 310pOBOM 00pasze XHU3HH U
OCpe)XHBIM OTHOIIEHHWEM K OKpyXKawiiel mnpupoaHond cpeae. I[lostomy Hapsgy ¢ uU3ydeHUEM
00111e0M0I0rMYECKIX TEOPUH, a TaKXkKe 3HAHUN O CTPOECHUH >KUBBIX CHCTEM Pa3HOIO paHra U CyIIHOCTH
OCHOBHBIX IPOTEKAIOIIMX B HHUX IMPOLECCOB B IporpamMme IO OHOJIOTUH YJEJICHO BHHUMaHHE
HCIOJIb30BAHUIO MOYYEHHBIX 3HAaHUI B OBCEJHEBHOM KU3HU Ul pelleHMs MPUKIAJHBIX 3a/1a4, B TOM
yuciae:  NpOQWIAKTUKM  HACICACTBEHHBIX  3a00JIEBaHMM  4elOBEKa,  MEIUKO-T€HETHYECKOIO
KOHCYJIbTUPOBaHUs, OOOCHOBaHHMS 3KOJOIMYECKH I1eJecOOOpa3HOro IOBEJCHUS B OKpYKarowlleH
IIPUPOJHOM Cpejie, aHaIN3a BIUSHUS XO3HCTBEHHOM IE€ATEIbHOCTH YeJI0BeKa Ha COCTOSIHUE IPUPOIHBIX
Y UCKYCCTBEHHBIX IKOCHUCTEM. Y CHJICHHE BHUMAaHHUS K IIPUKIIQJAHOM HAIIPaBJICHHOCTH y4eOHOTo MpeaMeTa
«buonorus» NPOAUKTOBAHO HEOOXOJMMOCTBIO OO0ECIEUYeHUsI YCIOBUH [UId pelIeHUus OJHOW W3
aKTyaJbHbIX 3a/1a4 IIKOJIBHOTO OMOJIOrHYecKoro oOpa3oBaHus, KOTopas mpeanosiaraet GOpMUPOBAHUE Y
oOyyaromuxcs CIIOCOOHOCTH  aJanTUpOBaTbcs K  M3MEHEHUSM JUHAMUYHO  Pa3BHBAIOLIETOCS
COBPEMEHHOT'0 MHUpA.

buosiorus Ha ypoBHe cpeaHero o0uiero o6pa3oBaHus 3aHUMaeT BaxxHoe Mecto. OHa o0ecrieunBaer
¢dopmupoBaHue y 0OydyaroOIIMXCs MPEICTaBICHUN O HayyHOW KapTHHE MUpa, paciiupsieT u o0oOmaer
3HaHUS O KMBOHM IpUpoJe, €€ OTIMYUTEIbHBIX MPHU3HAKaX — YPOBHEBOW OpraHU3allMd MU 3BOJIOLUH,
CO3/1aéT YCIIOBUS JUIA: TO3HAHMS 3aKOHOB JKUBOW TpHpoJbl, (opMupoBaHHs (DYHKIMOHAIBHON
IPaMOTHOCTH, HAaBBIKOB 3JI0pOBOr0 U 0Oe30macHoro o0pa3a >KU3HHU, 3KOJOIMYECKOrO MBIIICHUS,
LIEHHOCTHOTO OTHOIIECHUS K )KUBOM MPUPOJIE U YETOBEKY.

Bonbioe 3HaueHne OGMOJIOTHS UMEET TaKXKe JUIs pellleHUs] BOCIIUTATENbHBIX U PA3BUBAIOIINX 3a]1a4
cpeaHero oOmero o0Opa3oBaHuUs, cOLMANM3aLUU oOywaromuxcsa. V3ydeHune Ouonoruu oOecreunBaeT
ycaoBUs A1 (POPMHUPOBAHUS WHTEIUIEKTYaIbHBIX, KOMMYHUKAIIMOHHBIX U MH(POPMALMOHHBIX HaBBIKOB,
ACTETUYECKON KYyJBTYpPbI, CIOCOOCTBYET MHTErpali OMOJOTHYECKUX 3HAHUU C IMPEJICTaBICHUSIMU U3



ApYruxX y4eOHBIX MPEAMETOB, B YAaCTHOCTH, (DM3MKU, XUMUHM U reorpaduu. HazBaHHbBIE MOIOXKEHHUS O
npeaHa3Ha4CHUN yqe6H0r0 npeamera «buomorus» cocraBuIN OCHOBY IJid OIPCACIICHUA IMOAXOAO0B K
0TOOPY U CTPYKTYPHPOBAHUIO €TI0 COACPIKaHUs, IIPEJCTABICHHOTO B IPOrpaMMe 1Mo OHOJIOTHH.

OT10op conepkanust yaueOHOro nipeamera «bruonorus» Ha 6a30BOM ypOBHE OCYLIECTBIIEH C MTO3UIUHA
KYJIbTYpPOCOOOPa3HOTo MOJAX0/a, B COOTBETCTBUU C KOTOPHIM OOYy4aroImuecs JOJKHbI OCBOUThH 3HAHUS U
YMEHUS, 3HAUYUMbIE Ui (OPMHUPOBAHUS OOLIEH KyJbTYpHI, OINpPENENSAIONINe aJeKBAaTHOE IOBEJCHUE
YEJIOBEKa B OKPYKAIOIICH MPUPOIHON cpesie, BOCTPeOOBAHHbBIE B MMOBCEIHEBHOM KU3HU U MPAKTHYECKOM
nesitenbHOCTH. Oco0oe MeCcTO B 3TOM cHUCTeME 3HAaHMM 3aHMMAIOT 3JIEMEHTBI COJEP)KAaHUS, KOTOpBIE
CIIy’KaT OCHOBOM njisi (hOPMUPOBAHMS MPEICTABICHUNA O COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHHE
MHUpa MW LOCHHOCTHBIX OpHUCHTAUUAX JIMYHOCTH, CHOCO6CTBYIOIHI/IX rymanu3anuu OHOJIOTMYECKOTO
o0OpazoBaHwUsl.

CrpykTypupoBaHHe coAepKaHMs y4eOHOTrO MaTepuaia B IporpaMme 1o OHOJIOTHH OCYIIECTBICHO
C y4€TOM MPHUOPUTETHOTO 3HAUEHUS 3HAHUM 00 OTIMYUTENbHBIX OCOOEHHOCTSX JKUBOM MPHUPOABI, O €€
YPOBHEBOM OpraHU3allMd U S3BOJIOLNUH. B COOTBETCTBHM C 3THUM B CTPYKTYpe yueOHOro mpeamera
«buonorusy» BeIIENEHBI CIEAYIOLIUE COIepKaTeabHble TUHUM: «bronorus kak Hayka. MeTo sl Hay4HOTrO
no3HaHus», «Knerka kak Ouosoruueckas cucrema», «OpraHu3smM Kak OHOJIOTMYECKass CHCTEMay,
«CucreMa 1 MHOroo0Opasue OpraHu4eckoro Mupa», «IBOJIOLUS JKUBOH NPUPOABD», «IKOCHUCTEMBI U
MPUCYIIHE UM 3aKOHOMEPHOCTH.

Lenp wu3yuenuss ywyebHoro mnpeamera «buosorus» Ha 0a30BOM YpOBHE — OBJaJIeHUE
00yyaroUMMUCS 3HAHUSAMHU O CTPYKTYPHO-(PYHKIIMOHAIBHON OpraHU3aliy KUBbIX CUCTEM PAa3HOIO paHra
U npuoOpeTeHre YMEHHUI UCIOIb30BaTh 3TU 3HAHUS Ui TPAMOTHBIX JNEHCTBUIl B OTHOLUIEHUH OOBEKTOB
YKUBOU NMPUPOIBI M PEIICHUS Pa3IMUHBIX )KM3HEHHBIX TPOOIIEM.

Joctmxenne 1enu u3ydeHuss ydeOHoro nmpenmera «buonorus» Ha 0a30BOM  ypOBHE
obecrieunBaeTcs PelIeHUEM CIIEIYIOUIUX 3a/1au:

OCBOEHHE OOY4YalOIMMUCS CHCTEMbl 3HAHUN O OWOJIOTHMYECKUX TEOPHSX, YUEHHUSX, 3aKOHaX,
3aKOHOMEPHOCTSIX, TUIOTe3aX, MpaBWIaX, CIYXKallUX OCHOBOM Juis (OpPMUPOBAHUS MPEICTABICHUN O
€CTECTBEHHO-HAYyYHON KapTHHE MHUpa, O METOJaX HAay4YHOIO IO3HaHUs, CTPOCHUH, MHOTrooOpasuu u
O0COOCHHOCTSIX KMBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3alliy, BBIIAIOIIUXCS OTKPBITHSIX U COBPEMEHHBIX
UCCIIEIOBAaHUSIX B OMOJIOTUH;

dbopmupoBanre y OOy4aroIIMXCS [O3HABATENIbHBIX, HWHTEIUJICKTyaJbHBIX U  TBOPYECKHX
CIOCOOHOCTEH B Mpollecce aHaiu3a JaHHBIX O MyTAX Pa3BUTHS B OMOJIOTMM HAay4YHBIX B3TJISAOB, UACH U
MOJXOJ0B K U3YUYEHHIO )KUBBIX CUCTEM Pa3HOI'0 YPOBHS OpraHU3alNY;

CTaHOBJIEHHE y oOyyaromuxcs oOmiel KynbTypbl, (DYHKIIMOHAIBHOW TPAMOTHOCTH, pPa3BUTHE
YMEHUI OOBSICHATH U OIICHUBATD SIBIICHUS OKPY)KAIOIIET0 MUPA )KMBOW MPHUPOJIbI HA OCHOBAHUU 3HAHUHN U
OTIBITA, MOJIYYEHHBIX MPU U3YYEHUU OHOJIOTUH;

dbopMupoBaHre y 00yJarOIMUXCsl YMEHUN WILTIOCTPUPOBATh 3HAUEHHE OMOJOTHYECKHX 3HAHUU B
MPAKTUYECKOW JIEATEIbHOCTU 4YEJIOBEKa, Pa3BUTHUM COBPEMEHHBIX MEIULMHCKUX TEXHOJOTUN U
arpoOUOTEXHOJIOTU;

BOCMIUTaHHE YOSKAEHHOCTH B BO3MOXKHOCTH TIO3HAHUS YEJIOBEKOM JKMBOW  MPUPOJIBI,
HEOO0X0AMMOCTH OEpeKHOr0 OTHOIIEHUS K HeH, COOMIOAEHUS H3TUYECKUX HOpPM IpPH HPOBEIEHHUH
OMOJIOTMYECKUX HCCIIE0BAHUN;

OCO3HAHHE IIEHHOCTH OMOJIOTHYECKUX 3HAHUN JJIS MOBBIIIEHUS YPOBHS 3KOJIOTHYECKON KYIbTYpHI,
i GopMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MIpUMEHEHHE MPHOOPETEHHBIX 3HAHUN U YMEHUH B TIOBCETHEBHOM JKU3HM TSI OLEHKU TIOCTIEACTBUIMA
CBOEH JEATENIbHOCTU 0 OTHOUICHHIO K OKpYKalolLle cpene, cOOCTBEHHOMY 370pPOBbI0, 0OOCHOBAHUE U
coOuoiIeHre Mep MpoHIaKTUKY 3a001€BaHU.



B cucreme cpennero obero oopasoBanus «buonorusy, uzydaemast Ha 6a30BOM ypOBHE, SIBIISICTCS
OGSI?;aTCJIBHBIM y‘Ie6HBIM npeaMeToM, BXOJAIIUM B COCTAaB HpeI[MeTHOI\/JI oOnactu «EcTecTBEHHO -HaY4HBbIC
MPEAMETHD).

Jiis u3ydenust Onoioruu Ha 6a30BOM YPOBHE CPEIHETO 00IIero oOpa3oBaHus OTBOJAUTCS 68 4acoB:
B 10 xacce — 34 yaca (1 gac B Hegento), B 11 kimacce — 34 ygaca (1 yac B Hezeln0).



COJAEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. buosiorusi kak Hayka.

buomornss kak Hayka. CBsi3b OHONOTMM C OOUIECTBEHHBIMH, TEXHHUYECKHMH | APYTHMHU
€CTECTBEHHBIMH HayKaMu, GHIIOCO(DUEH, STUKOH, SCTETUKON U 1paBoM. Postb Gronoruu B GopMHpOBaHUT
COBPEMEHHOM HayyHOU KapTuHBI Mupa. CucTeMa OMOJOrMYECKUX HaYK.

Metopl MO3HAHMSI JKUBOM NpUpOJbl (HaONIOEHUE, HKCIEPUMEHT, OINMCAaHUE, U3MEpPEHHE,
KJaccu(uKaIus, MOICINPOBAHNE, CTATHCTUYECKask 00padOTKa JaHHBIX).

JdemoHcTpauum:

[Toptpetsr: Y. Hapsun, I'. Mennens, H. K. Konpuos, /x. Yorcon u @. Kpuk.

Tabmuis! u cxeMbl: «MeTo bl TO3HAHUS )KUBON TIPUPOJIBD).

JlabopaTopHble U NPAKTHYECKHE PAadOThI:

[IpakTueckas pabora Ne 1. «/cnonb3oBaHue pa3IMUHbIX METOAOB IPU U3YYE€HUU OMOJIOTHYECKUX
OOBEKTOBY.

Tema 2. /KuBble cucTeMbl 1 MX OPTraHU3aIUS.

XKusble cucremspl (OnocHCcTeMbl) Kak MpeaMeT u3ydeHust 6uosorun. OTINYME JKUBBIX CUCTEM OT
HEOpPraHWYECKOW MPUPOIBIL.

CpoiicTBa O6MOCHMCTEM U UX pa3HOOOpasue. YPOBHM OpraHM3alul OMOCHCTEM: MOJIEKYISPHBIH,

KJIETOYHBIH, TKaHEBEIH, OpraHu3MEHHBIH, MOMYJISIIUOHHO-BUJOBOMH, 9KOCHUCTEMHBIHN
(6uoreornieHOTHYECKHIT ), OMOCHEPHBIHN.
JdemoHcTpaumnu:

Tabmuib! u cxembl: «OCHOBHBIE MPU3HAKH KU3HIY, «YPOBHU OPraHU3aIluy )KHBOM MPUPOIBD.

Ob6opynoBanue: moaens Moiekyisl JJHK.

Tema 3. XuMuYecKHil COCTAB U CTPOCHUE KJIETKH.

XHUMHUUYECKUH COCTaB KIETKU. XUMHUYECKHE FIEMEHThI: MAKPOAJIEMEHTBI, MUKPO3JIeMEHTh. Bona u
MHHEpaJIbHbIE BEIIECTBA.

OyHKIMU BOJBI U MUHEpAIbHBIX BELIECTB B KieTke. [loanep:kanue ocMoTHUecKkoro OanaHca.

benku. CoctaB u crpoeHue OelkoB. AMHMHOKHCIOTHI — MOHOMephl OenkoB. HesameHumble u
3aMEHHMMbIE AMHHOKUCIOTHL. AMHHOKHUCIOTHBIH COCTaB. YPOBHH CTPYKTYpbl OEJIKOBOW MOJIEKYIIbI
(mepBuyHasi, BTOpUYHAs, TPETUYHAS M YETBEPTUYHAS CTPYKTypa). XUMHYECKHE CBOMCTBAa OEIKOB.
buonoruueckue QpyHKIM OEIKOB.

®depMeHThI — Ouonornyeckue karaausatopsl. CTpoeHue ¢pepMeHTa: akTUBHBINA LIEHTP, cyOcTpaTHas
cneruduanocts. Kodpepmentsl. Butamunsl. OTnnunst epMEeHTOB OT HEOPraHUYECKHX KaTalau3aTOPOB.

YrneBoasl: MOHOCaxapuabl (TIIOK03a, pub03a U 1e30Kcuprbdo3a), Aucaxapuisl (caxaposa, J1aKTo3a)
U ToJiMcaxapuabl (Kpaxmall, TIIMKOTeH, 1IeJITi0J103a). buonornyeckue GyHKIMH YTIEBOAOB.

Jlunuapl: TpuraMuepuasl, (ochoaunuasl, crepounsl. 'uapodunabHO-THAPOPOOHBIE CBOWCTBA.
buonornyeckue Qynkuuu nunuaoB. CpaBHEHHE YIIEBOJOB, OENKOB M JIMOMIOB KaK HCTOYHHKOB
SHEPIuH.

Hyxneunnoseie xucnotel: JJHK u PHK. Hykmeotuabsl — MOHOMEpPBI HYKIEMHOBBIX KHCIOT.
Crpoenue u ¢pynkiuu JJHK. Crpoenue u ¢pynkuuu PHK. Bunst PHK. AT®: crpoenue u pyHKIuH.

[Mutonorus — Hayka o kierke. KinetouHas Teopust — mpuMep B3aUMOJCHUCTBUS WO U (PaKTOB B
Hay4YHOM MO3HAaHUU. MeTobl U3y4EHUsI KIIETKH.

Knerka kak 1menmoctHas kwuBasg cuctema. OOmmMe MpU3HAKM KIETOK: 3aMKHYyTas HapyKHas
MeMmOpana, mojekynsl JIHK kak reneTnueckuii anmapar, cucTeMa CUHTe3a Oeka.



Tumbl  KIETOK:  dyKapuOTHUeCKass W Npokapuothdeckas.  OCOOCHHOCTH  CTPOCHHSA
MpOKapHOTHUYECKOW KieTku. Kierounas crenka Oakrepuil. CTpoeHHE JYKApUOTHUYECKOW KIIETKH.
OCHOBHBIE OTIIMYHS PACTUTEIILHOM, )KUBOTHOM U TPUOHON KIETKH.

[ToBepXHOCTHBIE CTPYKTYpBl KIETOK — KJIETOYHAs CTEHKA, TJIMKOKAIUKC, WX (QYHKIUH.
[Tnazmatudeckass MeMOpaHa, e€ cBoiicTBa u ¢pyHknmu. LluToruiazma u e€ opranouisl. OTHOMEMOpaHHBIE
opraouasl kietku: OIIC, ammapat Tonbmpku, nnzocomsl. [lonyaBTOHOMHBIE OpraHOWIbI KJIETKH:
MUTOXOHJAPHUH, MIacTuabl. IIpoucxoxaenue Mmutoxonapuil u miuactul. Buasl nnactun. HememOpanHbie
OpraHoujibl KJIETKH: PUOOCOMBI, KIETOUHBIM ILIEHTp, LEHTPHOJIM, PECHUYKH, XKIYTUKH. DyHKIUU
OPraHoMJIOB KJIETKHU. BKiroueHus.

SAnpo — perynasTopHblii LeHTp kieTku. CrTpoeHue sjapa: siaepHas 000J0uKa, KapHoIlulazMma,
XPOMAaTHH, SJPBIIIKO. XPOMOCOMBI.

TpancnopT BemECTB B KIETKE.

JdemoncTpaumnu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. llneinen, P. Bupxos, Ix. Yorcon, ®@. Kpuk, M.
VYunkuue, P. ®pankinun, K. M. bap.

Juarpammsl: «PacripeneneHne XMMHUYECKUX 3JIEMEHTOB B HEXHUBOM Ipupoae», «Pacmpenenenue
XMUMHUYECKUX DJIEMEHTOB B JKUBOI MPUPOJE».

Tabmumsr 1 cxembl: «llepuoguueckas Tabauna XMMUYECKHX 3J€MEHTOB», «CTpOEHUE MOJIEKYIIbI
BOJbI», «buocuHTes Oenka», «CTpoeHue Moyekynbl Oenka», «CtpoeHue depmenta», «HykienHoBble
kuciotel. JJHK», «Crtpoenue monexkynslt AT®», «CTpoeHHE 3YKapHOTHYECKON KIeTKn», «CTpoeHue
JKUBOTHOM KJIETKH», «CTpOEHHE paCTUTENIbHON KIeTKH», «CTpOoeHHE MNPOKAPHUOTHYECKON KIIETKNY,
«CTpoeHue sapa KIETKH», «YTIEBOAbD, «JIMIuIbD.

O6opynoBaHue: CBETOBOW MHUKPOCKOTII, 000pYyAOBaHUE JJIsl IPOBEICHUs HAOIIOCHUHN, N3MEPEHUH,
SKCIEPUMEHTOB, MUKPOIIpENapaThl PaCTUTEIbHBIX, )KUBOTHBIX U OAKTEpUATbHBIX KIETOK.

JlaGopaTopHble M IpaKTH4ecKue padoThbi:

JlabopaTtopnast pabota Ne 1. «M3yueHne KaTaJIuTUYECKOW aKTUBHOCTH ()EPMEHTOB (HA MpuUMepe
aMuUIIa3bl WM KaTajlasbl)y.

JlaGopaTtopHas padota Ne 2. «M3yueHue CTpoeHUs KJIETOK PaCTCHHUH, )KMBOTHBIX M OaKTEpHUH MO
MHKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpENapaTax U UX OIMHCAHUEN.

Tema 4. JKuznenesiTeJLHOCTh KJIETKH.

OOmeH BemiecTB, WIM METab0IM3M. ACCHUMHIIIANMSA (TUTACTHYECKHH OOMEH) W JTUCCHUMMJISAIIHS
(oHepreTnyeckuii 0OMEH) — JIB€ CTOPOHBI €JUHOrO Mpoiecca Meradonusma. Poib 3aKOHOB COXpaHEHUS
BEIIECTB M SHEPTUU B IOHUMAaHUU MeTaboIM3Ma.

Tunsl oOMeHa BemiecTB: aBTOTPO(HBIN U reTepoTpodHblid. Ponb ¢hepMeHTOB B 0OMEHE BELIECTB U
MIPEBPAICHUU SHEPTUU B KIIETKE.

®ortocunre3. CBeroBas u TeMHOBas (a3bl poTocunTesza. Peakuuu gorocunreza. DPPeKTHBHOCTD
doTocunTe3a. 3HaueHue GPoTOoCUHTE3a A KU3HU Ha 3emie. BrnusHue yciaoBuil cpenbl Ha POTOCHHTE3 U
CHOCOOBI TOBBIIICHHSI €T0 MPOJYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.

XeMOocuHTe3. XeMOCHHTE3UpYIoIIe OakTepry. 3HaYeHHEe XEMOCHHTE3a JUIsl )KU3HHU Ha 3emiie.

OHepreTuyeckuii oOMeH B KieTKe. PaciienieHue BemecTB, BbIAEICHHE M aKKyMYJIMpOBaHHE
SHEPIUU B KIIETKE. DTambl 3HepreTudeckoro oomena. ['mukonus. bpoxenue u ero Bunasl. Kucinoponnoe
OKHCIICHHE, WM KJIeTouyHoe apixaHue. OxuciaurenbHoe QochopuinpoBanue. IPPEKTUBHOCTD
SHEPreTUYEeCKOro 0OMeHa.

Peakiun marpuuyHoro cunresa. I'enermueckas mHpopmauus u JJHK. Peanuzanms renermueckoit
uHpopMmanuu B kieTke. ['eneTnueckuii koa u ero cpoictea. TpaHckpunims — MaTpuusbiil cunre3 PHK.



Tpancnsmus — OuocunHTte3 Oenka. Drambl TpaHcmsinuu. Koguposanune amuHOKucioT. Pons pubocom B
OouocuHTe3e OenKa.

Hexnerounsie ¢opmbl xu3Hu — BUpychl. Mcropusi oTkpeitus BupycoB (. WM. VBanoBckwii).
OCOOEHHOCTH CTPOCHUS M KU3HEHHOTO IMKJIA BUPYcoB. bakteprodaru. bone3nu pacrenuii, ’)KUBOTHBIX U
YeJI0BeKa, BhI3bIBaeMbIe BHUpycamu. Bupyc nmmynonedunura yenoseka (BUY) — Bo30yaurtens CITH/a.
OOparHasi TpaHCKpPHUIIIUS, peBepTaza M UHTErpasa. llpodunakTuka pacnpocTpaHeHHS BUPYCHBIX
3a00JICBaHHI.

JdemoHcTpaumnu:

IToptpetsr: H. K. Konsuos, JI. Y. UBanosckui, K. A. Tumupszes.

Tabmumer u cxembl: «Tunel mutanus», «Metabonu3am», «MHTOXOHIPUSY, «DHEPTETHUSCKUN
obmeny», «Xmopormnacty, «Dorocuntes», «Crpoenune JTHK», «Ctpoenne u QpyHKIMOHUpPOBAHUE TEHAY,
«CuHre3 6enka», «I'enHernueckuit kon», «Bupycey», «bakrepuodarn», «CTpoeHre W KU3HEHHBIN LMKII
Bupyca CIIN/1a, Oakrepuodaray, «Pennmukanus JJHK».

Ob6opynoBanue: moaenu-amukanun «Yasoenune JIHK u tpanckpunuwmsy, «buocunres Oemkay,
«CtpoeHue KieTkn», Moaenb cTpykTypsl JJHK.

Tema S. PasMHOKeHHe U MHAMBHAYAJIbHOE PA3BUTHE OPraHU3MOB.

Krnerounsrii uki1, wiv >KM3HEHHBIN UK KieTku. MaTepdasza u muto3. [Iporeccel, mporekaromniue
B uHTepdaze. Perukanus — peakuust matpuunoro cuntesa JJHK. Crpoenne xpomocoMm. XpoMOCOMHBINH
Habop — KapHOTHUIl. JIUMIOUIHBIN U TalJIOUIHBIA XpOMOCOMHBIE Ha0Ophl. Xpomatu bl Llutonoruueckue
OCHOBBI Pa3MHOXKEHUS U MHAUBHUAYAJbHOTO Pa3BUTHUS OPTaHU3MOB.

Henenue xnerku — Murto3. Craauum muTtoza. [Iporecchl, NMPOUCXOIAIIME HA Pa3HBIX CTaIUAX
MHUTO3a. BHOJIOrn4ecKunil CMBICII MUTO3a.

[IporpamMmmupyemasi rudesb KIETKH — aromnTo3.

@opMbl pa3MHOKEHHSI OpPraHM3MOB: Oecrosioe M MmojioBoe. Bujel 6ecrosoro pa3MHOXKEHHUS:
JieieHue HaJBO€, T[OYKOBAaHME OJIHO- M MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE, BEreTaTUBHOE
pa3MHoxeHue. VICKycCTBEHHOE KJIOHUPOBAHNE OPTraHU3MOB, €r0 3HAYEHHUE IS CEJICKIIUH.

[TonoBoe pa3MHOXKEHHE, €T0 OTINYHUS OT OECIOJIOrO.

Meiio3. Craguu meio3a. [Iponeccsl, mpoucxoadiye Ha ctaausax Meiosa. [loBenenne xpomocom B
Mmeiose. Kpoccunrosep. bruonornueckuii cMbIC M 3HaYEHUE MENH03a.

l'amerorenes — mnpomecc oOpa3oBaHUS TMOJIOBBIX KJIETOK Yy JKUBOTHBIX. [loyioBbIe Keje3bl:
CEMEHHHKH U simuHuKU. OOpazoBaHue U pa3BUTHE MOJIOBBIX KIETOK — raMeT (CIepMaTO30U/1, sIHIeKIeTKa)
— cmepmaroreHe3 #  oBoreHe3. (OCOOEHHOCTHM CTpPOEHHUS SHIEKIETOK M CIepMaTO30MIOB.
OmnonotBopenue. [lapreHorenes.

WunuBuayanbHoe pa3BuTHe (OHTOTE€HE3). DMOPHOHAIBHOE pa3BUTHE (SMOpPUOTEHE3). Tarbl
SMOpPHOHAIILHOTO PA3BUTHUS y TO3BOHOYHBIX J>KMBOTHBIX: JpOOJIEHHE, TacTpyJslus, OPraHOTEHE3.
[ToctomOproHanbHOEe  pa3BuThe. TuMbl  MOCTIMOPHOHATBHOTO  PAa3BUTHS: MPSMOE, HENPsIMOe
(mnumHOYHOE). BiunsiHue cpeapl Ha pa3BUTHE OPTraHU3MOB, (JaKTOPBI, CIIOCOOHBIE BHI3BIBATH BPOKIEHHbBIE
YPOICTBA.

Poct u pasButue pacreHnii. OHTOreHe3 IBETKOBOIO PpACTEHHUS: CTPOCHHE CEMEHH, CTaauu
pa3BUTHSL.

JdeMoHcTpanum:

Tabmuupel u cxembl: «POpMBI pPa3MHOXKEHHMS OPraHU3MOB», <«J/IBOiHOE OIJIOJOTBOpEHHE Y
LIBETKOBBIX pacTeHuit», «BererarnBHOe pa3MHOKEHHE pacTeHuil», «JleneHue KieTku OakTepuii»,
«CTpoeHHE MOJIOBBIX KIETOK», «CTpoeHune XpoMocoMbl», «Kierounsni nukm», «Pemmukanus JHK»,
«Muto3», «Meio3», «IIpsMoe u HenpsMoe pa3BUTHEY», «]'aMETOreHe3 y MIIEKOIIUTAIOUINX U YEIOBEKay,
«OCHOBHBIE CTaJUN OHTOI'E€HE3a.



OGopynoBanue:  MHKPOCKOIN,  MuKpompemnaparbl  «CrepMaTo30uIbl  MIICKOMHUTAIOIIETOY,
«Sliluexsierka Miekonurawoomero», «KapuokuHe3 B KIETKax KOpellka JIyKa», MarHuTHash MOJENb-
ammuukanus «Jlenenue kierkm», moaens JJHK, moaens metadazHoi XpOMOCOMEI.

JlabopaTopHble U NPAKTHYEeCKUE PadoThI:

Jlaboparopuas padora Ne 3. «HabroneHre MUTO3a B KIIETKaX KOHYMKA KOPEIIKA JIyKa Ha TOTOBBIX
MUKpOIpenaparax».

Jlaboparopuass pabora Ne 4. «V3ydeHune CTpOCHHS TIOJIOBBIX KJIETOK HAa TOTOBBIX
MUKpOIpernaparax».

Tema 6. HaciencTBeHHOCTh U H3MEHYHBOCTH OPraHU3MOB.

[Ipenmer u 3anaun renetuku. Mcropus pa3BuTHs IeHETUKH. Ponp nurtosiornn u 3MOpuosIoTHH B
CTAaHOBJICHUM T'€HETUKH. BKilaJ pocCHHCKHUX M 3apyO€KHBIX YYEHBIX B pa3BUTHE T'€HETUKH. MeToibl
TeHEeTUKH  (TUOPUIOJIOTHYECKHH, I[UTOTCHETHUYECKHH, MOJIEKYJIsSIpHO-TeHeThuueckuii). (OCHOBHBIE
reHeTUYEeCKue NOHATH. ['eHeTn4ecKasi CHMBOJIMKA, HCIIOJIb3yeMasi B CXeMax CKpeLIuBaHHM.

3aKOHOMEPHOCTH Hacle[0BaHUs MPU3HAKOB, ycTaHOBJIeHHbIe I'. MenneneM. MoHnoruOpuaHoe
CKpelllMBaHHE. 3aKOH eInHOO0Opa3usi rubpuI0B NepBOro mnokoJsieHus. IIpaBuiio AOMUHUPOBAHUS.
3aKoH paciieryieHus Mpu3HakoB. ['nnoTe3a unctotsl ramet. [lonHOE U HEMOJIHOE TOMUHUPOBAHHE.

JurubpugHoe  cKpeuiuBaHHEe.  3aKOH  HE3aBUCUMOIO  HACJENOBaHUS  IPHU3HAKOB.
[{uToreHeTnvyeckre OCHOBBI AUTMOPUIHOTO CKPEUIMBaHUSA. AHAIM3UPYIOIIEe CKpEllMBaHUE.
Hcnonb30BaHne aHAIM3UPYIOLIETO CKPEIIUBAHUS JUIsl ONIPEAETIeHHs T€HOTUIIA 0COOH.

CuemieHHoe HaclenoBanue npusHakoB. Pabora T. Moprana mo crenjieHHOMY Hacle0BaHUIO
reHoB. HapyiieHnue criernyieHusi reHoB B pe3y/ibTaTe KPOCCHHIOBEPA.

XpOMOCOMHAsI TEOPUS HACIEICTBEHHOCTH. [ eHeTHUEeCKUE KapThl.

l'eneruka mnona. XpoMOCOMHOE ONpeAeeHUuE IMoja. AYTOCOMBI M MOJIOBBIE XPOMOCOMBI.
['omorameTHsIe U rereporaMeTHble Opranu3Mbl. HacnenoBanve npu3HakoB, CUEIJIEHHBIX C TOJIOM.

N3meHunBOoCTh. Buabl M3MEHUMBOCTU: HEHACIIECJACTBEHHAs] M HACIEACTBEHHasd. Posb cpenbl B
HEHACJIEJICTBEHHOW  W3MEHYMBOCTU.  XapaKTepUCTUKA  MOAU(DUKAIIMOHHOW  M3MEHYUBOCTH.
Bapuannonnslii psan u BapuauvoHHas Kpuas. Hopma peaknuum npusnaka. KonumyecTBeHHblE U
KaueCTBEHHbIE MTPU3HAKU U X HOpMa peakuuu. CBoicTBa MOIM(UKAIIMOHHONW W3MEHYUBOCTH.

HacnenctBennasi, Wi TeHOTUIMYECKAs, W3MEHUYMBOCTh. KoMOMHATHBHAsT HW3MEHUYUBOCTD.
Meii03 1 1oJIOBO# IpoIlecC — OCHOBAa KOMOMHATUBHON M3MEHUYMBOCTH. MyTalMOHHAsi H3MEHUHUBOCTb.
Knaccudukanuss myranuii: reHHble, XpOMOCOMHBbIE, T€HOMHbIe. YacToTa W NPUYUHBI MYTalUU.
Myrarennbie (pakToppl. 3aKOH TOMOJIOTMUECKUX PsIOB B HacCleICTBEHHOW wu3MeHunBoctu H. U.
Basuiiosa.

BuesaepHas HacIeCTBEHHOCTh U U3MEHUYHUBOCTb.

I'enetnka wuyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbI T'E€HETUKH UEJIOBEKa:
reHeaornyeckuii, OMIM3HEOBBINA, IIUTOTEHETUIECKUM, OMOXUMUYECKUI, MOJIEKYIIIPHO -T€HETUYECKHI.
CoBpeMeHHOE ONpeeieHUe I'eHOTUNA: TOJIHOTEHOMHOE CEKBEHUPOBAHME, T€HOTUIIUPOBAHUE, B TOM
gucne ¢ mnomouisio [I[IP-ananu3a. HacnenctBenHble 3a0o0lieBaHUs 4eNOBEKa: TeHHbIE OOJIE3HH,
00JIE3HM C HAClEeACTBEHHON MpeIpacHnoyOKEHHOCTbIO, XPOMOCOMHbIe Oosie3Hu. ComMaTHuyecKHe Hu
reHepaTuBHble MyTanuu. CTBOJIOBBIe KIETKU. [IpMHIHUIBI 370poBOro 0o0pa3a KU3HU, AUATrHOCTHUKH,
NpoQUIAKTUKA U JIEYeHUS TEeHEeTHYeckuX Ooye3Heil. MeauKo-TeHeTHYecKoe KOHCYJIbTUPOBAHUE.
3HaueHue MEIUIIMHCKOW TEeHETUKHM B TNPEJOTBpAIICHUHM W JIEYCHHH TE€HETHYeCKUX 3a00JieBaHUMN
4eJI0BEKa.

JdemoHncTpaumnu:

IToptpets: I. Mennens, T. Mopran, I'. ne ®puz, C. C. YerBepuxos, H. B. Tumocdeesn-
Pecosckuii, H. . BaBuios.



Tabnuue! 1 cxembl: «MOHOTHOPHIHOE CKPELTMBAHKUE U €r0 IIUTOTEHETHYECKask OCHOBA», «3aKOH
pacleneHus] U €ro LUTOrE€HETHYecKas OCHOBa», «3aKOH YHMCTOTBI ramer», «JlurubpuiaHoe
ckpemuBanue»,  «lluronormueckue  OCHOBBI ~ JWTHOPUAHOTO  CKpeUIMBaHus»,  «Meno3sy,
«B3auMoielicTBrE aJUICNIbHBIX T€HOBY», «l €HETHYECKHE KapThl PACTECHHM, KUBOTHBIX M YEJIOBEKay,
«['eneruka noisay», «3aKOHOMEPHOCTU HACJIEJOBAHUS, CLIEIIJIEHHOIO C 1MojoM», «KaproTumsl yenoBeka
Y ’KUBOTHBIX», «Buabl u3aMeHunBOCTHY, «MomuprKannoHHas N3MEHIUBOCThY, «HacnenoBanue pesyc-
(dakropay, «I'eHeTHKa rpyIm KpoBm», «MyTallMOHHAS U3MEHUYHUBOCTD.

ObopynoBanue:  Mojenu-ammiukanuu — «MoHOTHOpUAHOE — cKpemuBaHue», «HemomHoe
noMuHupoBaHuey, «JluruOpuanoe ckpeuuBanue», «llepekpéct XpomMocoM», MHUKpPOCKON U
MuKpornpemnapar «Jpo3oduna» (Hopma, Mytanuu GOpMbI KPBUTBEB U OKPACKH Teja), repdapuit «I'opox
ITIOCEBHOM.

JlabopaTopHble U NPAKTHYECKHE PadOThI:

Jlabopatopnast padota Ne 5. «UM3yueHue pe3yabTaTOB MOHOTHOPHIHOTO W AUTHOPUIHOTO
CKpEILMBAHUS Y IPO30(PUIIBI HA TOTOBBIX MUKpOMpEnapaTaxy.

JlabopatopHast pabotra Ne 6. «M3yueHue MoAM(PUKAIMOHHONW W3MEHUMBOCTH, MOCTPOCHHUE
BAPUALIMOHHOTO PsJia U BApUALIMOHHON KPUBOI»

JlabopaTtopnast pabota Ne 7. «AHanm3 MyTaruii y 1po30¢ sl Ha TOTOBBIX MUKpPOIIpEnapaTax.

[IpaxTrueckas pabota Ne 2. «CocTaBiieHre U aHATIN3 POJOCIOBHBIX YEIOBEKaY.

Tema 7. Cenexuust opranuzmMoB. OCHOBbBI OMOTEXHOJIOTUH.

Ceneknysi Kak Hayka W MPOIECC. 3apOKICHHE CENEKIMU U JoMecTukarusa. Yuenwe H. .
BaBmiioBa 0 1eHTpax TMPOMCXOXKIACHUS M MHOT0OOpa3usi KyJabTypHBIX pacTeHuil. LleHTpsl
MIPOUCXOXKACHUS JOMAIIHUX KMBOTHBIX. COpT, MOpOJa, IITAMM.

CoBpeMeHHBIC METOJbI CeJICKIUH. MacCOBBIM W WHIWBHUIYAJTbHBIH OTOOpPHI B CEJEKIIUU
pacteHnii u >KUMBOTHBIX. OlleHKa 3KcTephepa. BIM3KOpPOJICTBEHHOE CKpEUIMBaHUE — WHOPUIAMHT.
Uucras muansa. CkpeniuBaHWe YUCTBHIX JIMHHWHA. ['ereposuc, wnm rubpuaHas cuia. HepoacTBeHHoe
cKpelrBanue — ayropuaunr. Otnanénnas rubpuauzanus u e€ ycnexu. MIckycCTBEHHBIH MyTareHes u
MOJIYy4YEHHUE NOJIUIIIONA0B. JIOCTHIKEHUSI CENIEKIIUU PACTEHU, )KUBOTHBIX 1 MUKPOOPraHU3MOB.

buorexHonoruss kak oOTpaciib NPOU3BOACTBA. ['€HHas WHXKEHEpUs. OTallbl CO3/aHUs
pekomOunantHoi JIHK u Tpancrennsix opranusmoB. Kiierounas wHxenepus. Kiierounble KyJbTypHI.
MuKkpoKIIOHaIbHOE pa3MHOXEHUE pacTeHUN. KiionupoBanue BBICOKOIIPOTYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPTaHU3MOB. DKOJIOrH4eckue u studeckue mnpodnemsl. MO — renernuecku
MOAU(PHUIIMPOBAHHBIE OPTAHU3MBI.

JlemoHcTpanmu:

[optpetsr: H. Y. Bapuios, U. B. Muuypun, I'. 1. Kapneuenko, M. @. VBaHoB.

Tabmuiel u cxembl: KapTa «L[eHTpbI TPOUCXOKACHUS U MHOTOOOpa3us KyJIbTYPHBIX PaCTCHHUII,
«[Topoapl JOMaITHUX KUBOTHBIX», «CopTa KyAbTYpHBIX pacTeHuiy, «OTnanéHHas rudopuan3aIusy,
«Pabotbl akanemuka M. @. UBanoay, «l[lomumnonnusy», «O0bekThl OMOTeXHOIOTUNY, «KieToyHble
KYyJbTYpbl U KJIOHUpOBaHUE», «KOHCTpyHpOBaHuE U EPEHOC T€HOB, XPOMOCOM.

O6opynoBaHue: MyJISDKHU IJI0JI0B ¥ KOPHETUIOAOB AUKUX (POPM U KYIbTYPHBIX COPTOB PACTCHHIA,
repOapuii «CenbCKOX035HCTBEHHBIE PACTEHUS.

JlabopaTopHble H IPaKTHYeCKHE PadOThI:

Okckypeusi «OCHOBHBIE METOJABI W JOCTHIKEHHS CEeNEKIIMH pPACTeHWH U SKUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIIMIO, IUIEMEHHYI0 (epMy, COpPTOUCHBITATEIbHBIA YYacTOK, B TEIIMYHOE
XO03SIICTBO, Ta00OPATOPHUIO arpOYHUBEPCUTETA WM HAYYHOTO IICHTPA)».

11 KJIACC



Tema 1. DBosronOHHAsA OHOJIOTHS.

[Ipennoceliky BOSHUKHOBEHHS 3BOJIIOLMOHHON TEOPUU. DBOJIOLMOHHAS TEOpUs U €€ MECTO B
Ouonornu. BriusiHue SBOIONMOHHON TEOPUU HA Pa3BUTHE OMOJIOTUU U APYTHX HAYK.

CupnerenbcrBa 3BoJioLMU. [laneoHToIOTMUECKUE: MOCIEI0BATEILHOCTD IOSBICHUS BUJIOB B
MAJIGOHTOJIOTUIECKOM JIETOMMCH, TepexoaHbie (opMmbl. bruoreorpaduueckue: CXOACTBO M pa3iIHyuue
dayH u (0p MaTEPUKOB U OCTPOBOB.

DOMOpHOJIOTHYECKHE: CXOACTBA H  PAa3NU4Msg SMOPUOHOB pA3HBIX BHJOB MO3BOHOYHBIX.
CpaBHUTEIIbHO-aHATOMUYECKHE: TOMOJIOTMYHbIE, AaHAJIOIMYHbIE, PYAMMEHTApHbIE OpPraHbl, aTaBU3MBI.
MouiekynapHO-OMOXUMUYECKUE:  CXOJACTBO  MEXAaHU3MOB  HACJIEACTBEHHOCTM U OCHOBHBIX
MeTab0INYECKUX MYyTeH y BCeX OpraHU3MOB.

OpomonmonHas teopus Y. Jlapsuna. Ilpeanochlnki BO3HMKHOBEHHMS JapBUHH3MA. J[BIOKylue
CHJIBI 3BOJIIOUMHU BUAOB 1O J[lapBuHy (M30BITOYHOE pPa3MHOXKEHHE IPU OTPAHUYEHHOCTH PECYPCOB,
HeoImpeAenéHHas U3MEHYHUBOCTh, 00ph0a 3a CyIIECTBOBAHKE, €CTECTBEHHBIN O0TOOD).

Cunrernueckas Teopust 3Bosronnu (CTD) u €€ OCHOBHBIE MOJIOKEHHUS.

MuxkposBotorus. [Tomysius Kkak equHIIa BUAa U 3BOJIOLUH.

JBukymue cuibl (¢pakTophl) HBOJIOUMKM BUIOB B MpHUpojae. MyTallMOHHBIM Ipolecc Hu
KOMOMHATHBHAsI U3MEHUYUBOCTh. [lonmymsiimoHHbIe BOJHBI U Apeiid reHoB. M3onsnus u Murparusi.

EctectBenHslit 0TOOp — HampaBisitomuii pakTop 3BoOIKUHA. POPMBI €CTECTBEHHOTO 0TOOpA.

[IpucnocobaeHHOCT, OpraHU3MOB Kak pe3yabTaT 3BoJitouuu. llpumepsl mnpucnocoOneHuid y
OpraHu3MoB. ApoMOP(O3bl U UIMOATATITALINH.

Buna u Bunoo6pazoanue. Kputepun Buaa. OcHoBHBIC (DOPMBI BUA00Opa30BaHUs: TeorpadudecKkoe,
JKOJIOTMYECKOE.

Makpossomtorusi.  Popmbl  dBoMIONMM:  (pueTHyeckas, JMBEpPreHTHas, KOHBEPreHTHas,
napajuiensHas. HeoOpaTuMocTh SBOTIOIHH.

[IpoucxoxaeHre OT HeCleNUaIu3UpOBaHHBIX MpeakoB. llporpeccupyromas crenuanin3amnms.
AnantuBHas paguaius.

JdemoncTpaumnu:

[Toptpetsr: K. JIunnueit, K. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K. M. bap, O. I'ekkenp, O.
Miromiep, A. H. CeBepios.

Tabmumpsl 1 cxembl: «Pa3BuTHE OpraHMYEcKOro Mupa Ha 3emie», «3apoJIbIld MO3BOHOYHBIX
KUBOTHBIX», «ApxeonTtepukc», «DopMbl OOpbOBI 3a cyliecTBOBaHHE», «EcTecTBeHHBIN 0TOOP»,
«MHoroobpa3ue COpTOB  pacTeHuii», «MHOroobpasue TmOpoaA  KUBOTHBIX», «llomymsuuny,
«MyTallMoHHAasT HW3MEHYUBOCTH», «ApoMopdosbl», «Manoamantanumy», «OOwmWas aereHepaus»,
«IBmxymme cuibl 3Boronuny, «Kapra-cxema Mmapmpyra mytemectBus Y. [lapeuna», «bopwrba 3a
cymiectBoBanue», «lIpucnocobieHHocTh  opraHu3mMoBy, «l'eorpaduyeckoe  BuUAO0Opa3OBaHUEY,
«DKOJIOTHUECKOE BUI000pa30BaHUE).

O6opynoBaHMe: KOJUIEKIIUS HACEKOMBIX C Pa3IMYHbIMHM TUIIaMU OKPACKH, HA0OP IUIOJ0B U CEMSH,
KoseKus «[Ipumepsl 3allIUTHBIX MPHUCIOCOOIEHUN Yy JKUBOTHBIX», MOJelb «OCHOBHBbIE HAINPaBICHUS
HBOJIIOLIUNY, 00bEMHAsE Mo1eNb «CTpOEHHE TOJJIOBHOTO MO3Ta TO3BOHOYHBIX).

buoreorpaduueckas kapra mupa, koyekius «DopMbl COXPaHHOCTH MCKOMAEMbIX XHBOTHBIX U
pacteHmit», Mojaenp ammmkanus —«llepekpéct xpomocom», BiaxHble mpenaparbl  «Pa3Buthe
HacekoMoroy, «Pa3BuTue Jarymku», Mukponpenapar «Jpo3odunay (HopMa, Myraiuu GopMbl KpbUIbEB
Y OKpacKH Telna).

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JIabopatopHnas padota Ne 1. «CpaBHeHUE BHIOB 110 MOP(HOIOTHIECKOMY KPUTEPUIO».



JlaboparopHas pabora Ne 2. «Omnucanue MpPUCIIOCOOIIEHHOCTH OpraHU3Ma M €€ OTHOCHTEIILHOTO
XapaxkTepay.

Tema 2. Bo3HMKHOBeHMe 1 Pa3BUTHE KU3HU Ha 3eMuie.

JloHay4yHble TIpEeICTABIICHUS O 3apOXKJACHUH >kM3HU. HayuHble runoTe3sbl BOSHUKHOBEHHS KU3HU Ha
3emute: abnoreHes M MmaHcrnepMusl. XUMAYECKas IBOJIONHS. AOMOTEHHBIM CHHTE3 OPraHUIeCKIX BEIIECTB
W3 HEOPraHWYECKUX. DKCIEPUMEHTAIBHOE MOATBEPKICHHE XUMHYECKOM 3Boonnu. HauanbHbie sTambl
ounosnornyeckoit sBomonmu. Imnoresa PHK-mmpa. ®opmupoBanne MeMOpaHHBIX CTPYKTYp H
BO3HUKHOBEHHME TMPOTOKIETKU. [lepBbie KIE€TKHM U WX 3BoJONUSA. DOPMUPOBAHHE OCHOBHBIX TPYIII
YKUBBIX OPTaHU3MOB.

PazButue xxu3nu Ha 3emuie mo spam u nepuojaM. Kartapxen. Apxeickas U MpoTEpO30MCKas pbl.
[Taneo3oiickass 2pa u €€ mepHOAbl: KEeMOPUNCKHUM, OPJAOBUKCKUM, CHIYPUHUCKHUM, JIEBOHCKUH,
KaMEHHOYT OJIBHBIN, IEPMCKHM.

Me3o30iickas 3pa 1 €€ epruoabl: TPUACOBBIN, FOPCKHI, METOBOM.

Kaiino3zoiickas spa u €€ nepuoabl: MaJ€OreHOBbI, HEOT€HOBBIN, AHTPOTIOT€HOBBIM.

XapakTepucTuKa KiIMMaTa ¢ TeoJIOTHYEeCKHX TmpoiieccoB. (OCHOBHBIE ATambl  SBOJIOLUHU
pPaCTUTENBHOTO U JKMBOTHOTO MHpa. ApoMopdo3bl y pacTeHHU W KUBOTHBIX. [losiBieHmWe, pacuBeT u
BBIMHPAHHE TPYII )KUBBIX OPTaHU3MOB.

Cucrema OpraHM4YecKOTO MHpa Kak OTpaxkeHue 3BoJonruu. OCHOBHBIC CHCTEMATHUYECKUE TPYIIIIBI
OpraHU3MOB.

DBOJIIOIMST YeJIOBeKa. AHTPOIOJIOTHSI Kak Hayka. Pa3BuThe MpencTaBiICHUN O MPOMCXOKICHUHU
yenmoBeka. MeToasl u3ydeHHsi aHTpomoreHe3a. CXoJcTBa W pa3IMuvs YENOBEKA W JKUBOTHBIX.
CucremaTrueckoe MoJIoKEHUE YeJI0BeKa.

JBuxymue cuibl (dakrtopsl) aHTpomnoreHe3a. HacrnencTBeHHass M3MEHUYHMBOCTh M €CTECTBEHHBIM
oT60p. OOIIEeCTBEHHBIN 00pa3 KU3HHU, H3TOTOBJICHUE OPYIUN TPY/Ia, MBIIINICHUE, PEYb.

OCHOBHBIE CTaIUU W BETBU SBOJIOLMH YEJIOBEKA: aBCTpajionuTekH, YenoBek ymensid, YenoBek
npaMoxosamuii, YenoBek HeaHaepTanbCckuid, YenoBek pasyMHbli. Haxogku HCKOMAaeMbIX OCTaTKOB,
BpeMsi CYIIECTBOBaHMsI, 00JaCTh pacIpOCTpaHeHus], 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HH, OPYIUsl.

UYenoBeueckre packl. OcCHOBHbIe OoJbllie pachkl: €BpomeouJHas (eBpasuiickas), Herpo-
aBCTpaJIOUIHAS (3xBaTOpHANIbHASA), MOHTOJIOUAHAS (a3marcko-aMepuKaHCKas). YepTol
MPUCIIOCOOJICHHOCTH TPEICTaBUTENeH YeJIOBEUECKUX pac K YCIOBUSAM CyllecTBOBaHHUS. EQuMHCTBO
yenoBedyeckux pac. Kputuka pacuszma.

JdemoncTpaumnu:

[Hoptpetsr: @. Pean, JI. Ilactep, A. U. Onapun, C. Muinep, I'. FOpu, Y. lapBus.

Tabnuipsl 1 cxembl: «Bo3nukHoBeHne CoONHEYHOH cUCTeMbl», «Pa3BUTHE OPraHMYECKOro MHpPay,
«PactutenbHas kietka», «KuBoTHas kietka», «lIpokapuotuyeckas kierka», «CoBpeMeHHas cucTema
OpraHMYecKoro Mupay», «CpaBHEHHE AHATOMHYECKUX YEepPT CTPOCHMS YelOBEKa M UeIOBEKOOOpa3HbIX
00e3bsiH», «OCHOBHBIE MeCTa MaJCOHTOJIOTUYECKUX HAXOJOK TPEIKOB COBPEMEHHOTO YEeJIOBEKay,
«[peBHueiimue moan», «/Ipesrue moaun», «llepBbie coBpeMeHHbIE TI0ANY», «HenoBeuecKue pach».

Ob6opynoBanue: Mynsxu «lIpoucxoxaenue dyenoBeka» (OHOCTHI aBCTPATIONUTEKA, MUTEKAHTPOIIA,
HeaH/epTaliblla, KPOMAHbOHIIA), CIETIKH UM M300paKEHUSI KAMEHHBIX OPYAH MepBOOBITHOTO YelOBEeKa
(kamMHU-"OTIIIEpPHI, pyOmIIa, CKpebia), reoxpoHoIornyeckas Tabiuia, KouieKus «PopMbl COXpaHHOCTH
HCKOMAEMbIX )KUBOTHBIX U PACTEHUI.

JlabopaTopHble H IPaKTHYeCKHe padoThI:

[Ipaktueckas pabota No 1. «/3ydyeHune HCKOMAeMBIX OCTAaTKOB PACTEHHM W JKUBOTHBIX B
KOJUIEKLIUSIX.



DKCKypcHsi «DBOJIIOIUSL OpPraHMYEecKoro Mupa Ha 3emie» (B €CTECTBEHHO-HAYYHBINM WU
KpaeBeAUeCKU My3eil).

Tema 3. OpranusMbl M OKpPYKaloLIas cpeaa.

DKoJIoTHSl KaK Hayka. 3aJauyd M paslesbl SKOJIOTUH. MeETOoabl 3KOJOIMYECKHX HCCIIEJOBaHUIL.
DKOJIOTUYECKOE MUPOBO33PEHUE COBPEMEHHOTO YENIOBEKA.

Cpenpl 0OMTaHHS OPraHU3MOB: BOJHAsS, HA3EMHO-BO3/IyIIIHAs, TIOYBEHHAs, BHYTPHOPTaHU3MEHHAS.

Okonoruveckne  ¢aktopbl. Kimaccudukamusi  IKOJIOTHYECKUX — (PAKTOPOB:  aOMOTHYECKHE,
OMOTHYECKHE U aHTPOIIOTeHHBIE. JleliCTBHE SKOJIOTHIECKUX (PAaKTOPOB Ha OPTaHU3MBI.

AbGuotnueckue (aKTOpBl: CBET, TeMIleparypa, BIaxHOCTb. Dotomepuomu3Mm. [IpucmocobneHus
OpPraHu3MOB K JICHCTBUIO aONOTHYECKHX (PAaKTOPOB. bronornueckre puTMsl.

buotnueckue ¢dakroppl. Buubl OMOTHYECKMX B3aUMOJEHCTBUN: KOHKYPEHLHS, XUITHUYECTBO,
cumbuo3 u ero ¢opmel. [lapasutusm, koomepauus, MyTyalu3M, KOMMEHCAIM3M (KBapTHPAHCTBO,
HaxJICOHU4YeCTBO). AMeHcaiu3M, HeUTpanu3M. 3HauYeHHEe OHOTHYECKHMX B3aUMOJCUCTBUN s
CYIIECTBOBaHMS OPraHU3MOB B IPUPOJIHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTEPUCTUKU MOMyisauuu. OCHOBHbBIE MOKA3aTeIu MOMYISILIUKI: YUCIEHHOCTD,
IJIOTHOCTh, POXKAAEMOCTh, CMEPTHOCTb, IPUPOCT, MUrpalus. JIMHAMHUKA YHCICHHOCTH NOMYJSALUU U €€
perynsuus.

JdemoncTpaumnu:

[Toptpetsl: A. I'ym6onbar, K. @. Pynse, 3. I'ekkens.

Tabmuer u cxemsl: kapta «lIpuponneie 30HBI 3emun», «Cpeabl OOUTaHUS OPraHU3MOBY,
«Dotonepuoauzmy», «llomynsnuny, «3aKOHOMEPHOCTH POCTa YHUCICHHOCTH MOMYJSIIMM WHQY30puu-
Tydenbkny, «[lumespie nenmy.

JlaGopaTopHble M MpaKTH4ecKue padoTbi:

Jlabopatopnass pabora Ne 3. «Mopdomoruueckne OCOOEHHOCTH pACTEHWW M3 Pa3HBIX MECT
oOUTaHUDY.

JlabopaTtopnas padota Ne 4. «BiausiHue cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJICYCa.

[Tpaktrueckas padota Ne 2. «IToacd€r MIOTHOCTH MOMYJISALUA pa3HBIX BUIOB PACTCHHIN.

Tema 4. CooO1ecTBa M IKOJOrH4YeCKHE CHCTEMBI.

CooOmiectBo opranu3smMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BHJIOBAsi, MPOCTPAHCTBEHHAs,
Tpoduueckas (rnuiieBas). Buabi-noMmuaanTel. CBsi3u B OHOIICHO3E.

DOkonoruueckue cucteMbl  (3kocuctembl). [lonstue 00 »sKocucremMe U OHOTEOIEHO3E.
OyHKIMOHATbHBIE KOMIIOHEHTBI 3KOCHCTEMBI: IMPOJAYLIEHThI, KOHCYMEHTBHI, penyleHTbl. Kpyroopor
BEIIIECTB M MOTOK SHEPruu B dKocucteme. Tpoduueckue (MUILEBBIE) YPOBHU 3KOocucTeMbl. [lurieBbie
uenu u cetd. OCHOBHBIE MOKA3aTENH 3KOCUCTEMBI: OMomacca, MPOIyKIHs. JKOJOTHUYECKHE MHPAMUIbL:
MPOIYKIIMH, YUCIEHHOCTH, Oromacchl. CBOICTBA AKOCUCTEM: YCTOMYMBOCTh, CAMOPETYISIUS, Pa3BUTHE.
Cyxkueccust.

[Ipupoanbie  SKOCHCTEMBL. ODKOCHUCTEMBI 03€p M peK. OKOCHUCTeMa XBOMHOrO  WIH
IIUPOKOJIMCTBEHHOTO Jieca.

AHTpOTIOTEHHBIE  DKOCHCTEMBI. ATpPO3KOCUCTEMBIL.  YpOoskocucteMsl. buonoruueckoe u
X034iCTBEHHOE 3HAU€HHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpaszue kak ¢akTop ycroHuMBOCTH 3KocucTeM. CoxpaHeHHe OHOJOrMYECKOTO
pa3zHooOpa3us Ha 3emuie.

VYuenne B. U. Bepnaackoro o 6uocdepe. ['panuibl, coctaB u cTpykTypa Ouocdepsl. Kusoe
BemiectBO M ero QyHkiuu. OcoOeHHOCTH Ounocdepbl Kak I100anbHOM 3KocUCTeMBl. [lMHaMuueckoe
paBHOBecue 1 oOpaTHasi cBsi3b B OHocdepe.



KpyroBopoTs! BemiecTB U OMOr€OXMMUYECKHE LIUKIIBI 3JIEMEHTOB (YIiiepoJia, a30Ta). 30HAJIbHOCTD
ouochepsl. OCHOBHBIEC OMOMBI CYIITH.

UYenoeuectBo B Omochepe 3emun. AHTpONOTeHHbIE H3MeHEHHsT B Ouocdepe. [mobanbpHbIE
HKOJIOTUYECKUE TPOOIEMBI.

CocymiecTBoBanue MNpuUpoAbl W denoBeuecTBa. CoxpaHeHue OMOpa3HOOOpaswsi Kak OCHOBA
ycroiunBocTd Ounocepsl. OCHOBAa palMOHAIBHOIO YIPABJIEHUS MNPUPOJHBIMH pecypcamMH U HUX
ucnoJib3oBanue. JIoCTHKEeHUs: OMOJIOTUU U OXpaHa MPUPOIbI.

JdemoHcTpaumnu:

[Moptpetsr: A. JIxx. Tencnu, B. H. Cykaués, B. U. Bepnaackuii.

Tabmuuer u cxemsl: «[lumeBbie menm», «buomeHo3: cocrtaB W CTpyKTypa», «lIpuponHbie
coobmectBa», «llenn nmutanus», «Kojgoruyeckas nupamuga», «buocdepa m yenosexk», «IKocucTeMa
LIIMPOKOJIMCTBEHHOTO Jiecay, «JKOCHUCTeMa XBOMHOro iecay, «buoueHo3 BogoéMa», «ArpoLEHO3»,
«IIprMepHBIE aHTPOIIOT€HHBIE BO3JECUCTBUS Ha NPUPOAY», «BakHeWIIne HCTOYHUKH 3arps3HEHHS
BO3JlyXa U TPYHTOBBIX Bo/», «[louBa — BaxkHelIas cocTaBisitomas 6rnocheps», «PakTopsl Aerpajaliu
nouB», «llapHukoBbiii 3ddexT», «DakTophl pagIuOAKTUBHOIO 3arpsi3HeHUs Ouocdepb», «OOmas
CTpyKTypa Ouocdepnl», «PacnpocTpanenue xu3zHu B Ouochepe», «O30HOBBIH 3KpaH Ouochepb»,
«KpyroBopot yriepoaa B 6uocheper», «KpyroBopot azoTa B Ipupoe».

OGopynoBanue: wmoaenb-ammuinkanus «Tunuaaeie OuoIeHO3b», TepOapuii  «PacTuTenbHbIE
coobmiecTBa», Koulekuuu «buoneHos», «Bpeautrenun BaXHEMIINX CETbCKOXO3SWCTBEHHBIX KYIbTYP»,
repOapuy M KOJUIEKIIMM PACTeHUN M KMBOTHBIX, MPUHAAISKAIINE K PA3HBIM 3KOJIOTMUECKUM TpyTIaM
onHoro Buaa, Kpacnas kuura Poccuiickoit denepannu, n3o00pakeHus: 0XpaHsIeMbIX BUJOB PACTEHUH U
KHUBOTHBIX.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA TTPOI'PAMMBI 110 BUOJIOI'MN HA BFA30BOM
YPOBHE CPEJJHEI'O OBIIEI'O OEPA30OBAHUA

Cornacao ®I'OC COO, ycraHaBmuBaroTCsl TpPeOOBAaHUS K pe3yIbTaTaM OCBOCHHS O0Y4arOIUMUCS
MpOorpaMM CpeIHEro o0IIero 00pa3oBaHus: JMYHOCTHBIM, METAIIPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType JIMYHOCTHBIX pe3yJIbTATOB OCBOCHMS IpeaMeTa «BbHOIOrHs» BBIIEICHBI CIEAYIOIINE
COCTABJISIFOIIME: OCO3HAHKME OOYUYaIOIIMMUCS POCCHUICKON TPa¥IaHCKON HMIESHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEJILBHOCTA M CAMOOTIPEICIICHUIO, HATMYUE MOTUBAIIMK K OOy4eHUI0 OMOJIOTHH,
LIeJICHANIPABJICHHOE PA3BUTHE BHYTPEHHUX YOEXKJEHUW JIMYHOCTH HA OCHOBE KIFOUEBBIX IIEHHOCTEH W
UCTOPUYECKUX TPAAULIMKM pa3BUTHS OMOJOTMYECKOTO 3HAHUS, TOTOBHOCTh U CIIOCOOHOCTH O0yYaroIuXcs
pYKOBO)ICTBOBaTBCﬂ B CBOGfI ACATCIIBHOCTH TCHHOCTHO-CMBICJIOBBIMU YCTaHOBKaMI/I, HpI/ICYHII/IMI/I
cucTeMe OHOJIOTMYECKOr0 OoOpa3oBaHMs, HAIWYUE HKOJIOTHYECKOTO IMPABOCO3HAHHUSA, CIOCOOHOCTH
CTaBUTH LICJIN U CTpOI/ITB KN3HCHHBIC ITJIAHBI.

HI/I'-IHOCTHI)Ie pe?)y.]'II)TaTI)I OCBOCHUS npe)IMeTa «BI/IOJ’IOFI/ISI» JOCTUTAKOTCA B €AMHCTBEC yqe6H0171 158
BOCHI/IT&TGJ’IBHOI‘/'I JCATCIIBHOCTH B COOTBETCTBUHU C Tpa)II/IHI/IOHHBIMI/I pOCCPIfICKPIMH COHI/IOKy.TIBTypHI)IMI/I,
I/ICTOpI/I'-IeCKI/IMI/I nu JIYXOBHO-HpaBCTBeHHBIMI/I OEHHOCTAMU, HpI/IHSITI)IMI/I B O6II.[GCTBG HpaBI/IJ'IaMI/I nu
HOpPMaMH TIOBEJEHUS M CIIOCOOCTBYIOT MpOIlECCaM CaMOTIO3HAHUS, CAMOBOCIUTAHUS U CAaMOPA3BUTHS,
paSBI/ITI/ISI BHYTpeHHCﬁ MNO3uIKMKU JIMYHOCTH, HanI/IOTI/ISMa, yBa)KeHI/ISI K SaKOHy 158 HpaBonopmey,
YEJIOBEKY TPYy/Ia U CTapIIeMy IMOKOJEHUIO, B3aUMHOTO YBOXKCHHS, OEPEIKHOTO OTHOLIECHHUS K KYIbTyPHOMY
HACJIEIMI0 M TPaJuLMsAM MHOTOHAIMOHAJIBbHOrO Hapona Poccuiickoit ®enepaunu, nOpupoae u
OKpYKarolleu cpene.

JIn4HOCTHBIE pe3ylbTaThl OCBOEHHUS Yy4eOHOro mpeamera «buomorus» HOMKHBI OTpa)kaTh
TOTOBHOCTB U CITOCOOHOCTH 00YJArOIINXCsI PYKOBOJICTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEH MO3HUIIHEH
JUYHOCTH, CHCTEMOW  IICHHOCTHBIX  OpHEHTAIlMH, TO3UTHUBHBIX  BHYTPEHHHX  YOCKICHHMH,
COOTBETCTBYIOIIMX TPAJAUIMOHHBIM IIEHHOCTSAM POCCHHCKOTO OOINECTBa, PaCHIUPEHHE >XU3HEHHOTO
OTBITAa M ONBITA JIEATEILHOCTH B IPOIECCE peaTM3allid OCHOBHBIX HAINpaBICHUW BOCIUTATEIbHON
JIEITEALHOCTH, B TOM YHCJIE B YACTH:

1) rpakIaHCKOro BOCIMTAHUS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3WIUHM OOYYaIOMIErocsi KaK aKTUBHOTO M OTBETCTBEHHOTO
YJICHa POCCUHCKOTO OOIIEeCTBa;

OCO3HAaHHE CBOMX KOHCTUTYIIMOHHBIX IIPaB U 00S3aHHOCTEH, yBaKEHHUE 3aKOHA U MPaBOMOPSIKA;

TOTOBHOCTH K COBMECTHOM TBOPUECKOH JEATEIHbHOCTH MPHU CO3JaHUH YU€OHBIX TPOEKTOB, PELUICHUH
y4eOHBIX U MMO3HABATEIIBHBIX 3a/1a4, BHITOJHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OMPENENATh COOCTBEHHYIO IMO3UIMIO MO0 OTHOIICHHIO K SIBJICHHUSM COBPEMEHHOMN
JKU3HHU U OOBSICHSTH €€,

YMEHHME YYUTHIBATH B CBOUX JEUCTBUAX HEOOXOJUMOCTh KOHCTPYKTHBHOTO B3aMMOJCHUCTBUS
JOJIeH ¢ pa3HbIMH YOEXKICHUSIMH, KYJIbTYPHBIMU [ICHHOCTSIMU M COITHANIBHBIM TOJI0KEHHEM;

TOTOBHOCTh K COTPYAHUYECTBY B MPOIIECCE COBMECTHOTO BBITIOJHEHUS YU€OHBIX, MO3HABATEIBHBIX
U WUCCIIEJIOBATEIbCKUX 3a/la4, YBAKUTEIHHOTO OTHOIIECHHS K MHEHHIO OMNMOHEHTOB MPHU OOCYXKIECHUU
CTHIOPHBIX BOIPOCOB OMOJOTHYECKOTO COJICPIKAHUS;

TOTOBHOCTh K TYMaHUTAPHOUN M BOJOHTEPCKON NESITENLHOCTH;

2) naTPpHOTHYECKOI0 BOCIIUTAHNS:



c(hOPMHUPOBAHHOCTH POCCUHCKON TPaKTAHCKOW MICHTUYHOCTH, MATPUOTH3MA, YBAKEHUS K CBOEMY
HapO/y, YyBCTBAa OTBETCTBEHHOCTHU nepea PoauHoM, ropaoctu 3a CBOM Kpal, cBot0 PoanHy, CBOU S3bIK U
KYJbTYpPY, POILLJIOE U HACTOALEE MHOTOHALIMOHAJIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHHWE K MPUPOJHOMY HACIEIUI0O U MaMSITHHUKAM HPUPOJIbI, TOCTHKEHUSIM
Poccuu B Hayke, UCKYCCTBE, CIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCHMCKHX YYEHBIX B CTAHOBICHHEC WM PAa3BUTHE OWOJIOTHH,
TMOHUMAaHUsI 3HAYCHHUSI OMOJIOTMH B MO3HAHWM 3aKOHOB MPHUPOJBI, B KU3HHU YEJIOBEKAa U COBPEMEHHOTO
00IIIeCTBA;

uaeiHas yOeKIEHHOCTh, TOTOBHOCTh K CITY)KEHHIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTH 3a €T0
cyas0y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

OCO3HAaHME JYXOBHBIX IEHHOCTEN POCCUIICKOTO HApO/1a;

c(hOopMUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO ITOBEICHHUS;

CIIOCOOHOCTh OIICHHMBATh CUTYallMI0O W TPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh Ha
MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIa/Ia B MIOCTPOCHUE YCTOMUHUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOLICHHE K CBOUM POJUTENSAM, CO3JaHUI0 CEMbH HAa OCHOBE OCO3HAHHOTO
MPUHATUA LIEHHOCTEH CEMEHOM )KU3HU B COOTBETCTBUU C TpaAUIMSIMHU Hapoa0B Poccuu;

4) 3cTeTMYEeCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHWE K MHpPY, BKJIIOYAs OCTETHUKY ObITA, HAYYHOTO W TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIMIECTBEHHBIX OTHOIIICHUI;

IMOHUMAaHHE SMOIIMOHAIIBHOTO BO3JECHCTBUS KUBOM IPUPOBI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIPAKEHHMIO B Pa3HbIX BUAAX HMCKYCCTBA, CTPEMJIEHHE MPOSBIATh KadyecTBa
TBOPUYECKOH JTMYHOCTH;

5) ¢usnyeckoro BocnuTaHUA, GOPMHPOBAHMS KYJLTYPbI 30POBbS M 3MOLMOHAJIBLHOIO
O0J1aronmoJryyms:

MOHMMAaHWEe M pealu3anus 3J0poBoro u Oe3omacHoro oOpa3a XKu3HU (3I0pOBOE MUTaHUE,
coONIoIcHHe TUTMEHWYECKHX NPaBHJI M HOPM, COaJaHCHPOBAHHBIM pEXKUM 3aHATUNH M OT/bIXa,
perynspHas ¢u3nyecKas aKTUBHOCTH), OEpPEKHOT0, OTBETCTBEHHOI'O M KOMIIETEHTHOTO OTHOIICHHUS K
coOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 37J0POBbIO;

MMOHMMAaHHE IEHHOCTU MPaBWI WHAMBHUAYAJIBHOTO U KOJJIEKTUBHOTO O€30MaCHOTrO MOBEICHHS B
CUTYaLMSX, YTPOKAIOUIUX 3J0POBBIO U KU3HU JIFOJIEH;

OCO3HAHHUE MOCIEACTBUI 1 HETIPUATHS BPEIHBIX IPUBBIYEK (YIOTPEOICHUS aJIKOTO0JIs, HAPKOTUKOB,
KypeHus);

6) TPy10BOr0 BOCIIUTAHMA:

TOTOBHOCTb K TPYAY, OCO3HAHUE IIEHHOCTH MacTepCcTBa, TPYAOTIIO0HE;

FOTOBHOCTh K AKTUBHOM JEATEIbHOCTH TEXHOJOTMYECKOW M COLMAIBHON HAlpaBIIEHHOCTH,
CIOCOOHOCTh HHUIIMUPOBATh, IUTAHUPOBATh U CAMOCTOSITENILHO BBITIOJIHATH TAKYIO IEATEIbHOCTS;

MHTEpPEC K pas3nu4HbIM cdepaM MTpodhecCHOHATbHOW JesTeNbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIH BEIOOpP Oynymiel mpodeccuu u peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TITAHBI;

TOTOBHOCTh U CLIOCOOHOCTH K 00OPa30BaHUIO U CAMOOOPa30BaHUIO HA IPOTSHKEHUH BCE KHU3HU;

7) 3K0J10IrM4eCKOro BOCIIMTAHUSA:

HKOJIOTHUECKHU 11eJIecO00pa3HOe OTHOIIEHUE K MPHUPOJAE KaK MCTOYHHUKY JKU3HU Ha 3eMJjie, OCHOBE
€€ CyIIECTBOBAHUS;

MOBBIIIEHUE YPOBHS 3KOJOTUYECKON KYIbTYphI: IPUOOPETEHUE OMBITA ITAHUPOBAHHUSI TIOCTYIKOB U
OLIEHKH UX BO3MOXHBIX MOCJIEJICTBUN JIJIsl OKPY>KAIOLIEN Cpebl;



0CO3HAHME TJI00ATBHOTO XapaKTepa SKOJIOTMYECKHX MPOOIeM U IMyTel UX PeIICHHUs;

CIIOCOOHOCTh HCTOJIB30BaTh MPUOOpPETaeMble TP W3YYCHHUU OMOJIOTUU 3HAHUS U YMEHUS TIpH
pemeHnn TMpoOJieM, CBS3aHHBIX C PAlMOHAIBHBIM MPUPOAONOIB30BAHUEM (COONIIOCHUE TPABUI
IIOBEICHUS B IPUPOJE, HAIPABJICHHBIX HA COXPAHEHHWE PABHOBECHSI B JIKOCHCTEMAX, OXPaHY BUJIOB,
IKOocUcTeM, Onocdepsl);

AKTUBHOE HEINpUITHE JEWCTBUM, MPUHOCSAUIMX BpEI OKPYXKAKIIEH NPUPOJHOW Cpele, yMEHUeE
MIPOTHO3MPOBATh HEOJATONMPUSTHBIE SKOJOTUYECKUE TOCIEACTBUS MPEANPUHUMACMBIX JIEHCTBUA U
MPEAOTBPAILATh UX;

HaJIMYue Pa3BUTOTO HKOJOTMYECKOTO MBIIIJIEHUSI, SKOJIOTHYECKON KYIbTYpPbI, OIbITA JESTEIbHOCTH
9KOJIOTMYECKOM  HAIpaBJIEHHOCTH, YMEHMsSI  pPYKOBOJCTBOBATbCSI MMH B  IIO3HABAaTEJIbHOM,
KOMMYHUKATUBHOW M COIIMAJIBHOW TMPAKTHKE, TOTOBHOCTU K YYaCTUIO B TMPAKTUYECKOU IEATEIbHOCTH
9KOJIOTMYECKOMN HalpaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

c(OpMHUPOBAHHOCTh MUPOBO33PEHUS], COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
1 OOIIECTBEHHOW MPaKTUKH, OCHOBAHHOTO Ha JMAOre KyJabTyp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO
MecCTa B MOJUKYJIBTYPHOM MUDPE;

COBEPIICHCTBOBAHUE S3bIKOBOM M UMTATENIbCKON KYJIbTYphl KaK CpEACTBAa B3aUMOJCHCTBUS MEXKIY
JIIOJIbMH | TIO3HAHUST MUDA;

MOHUMaHHe CHeuu@UKA OHOJOTUM KaK HayKH, OCO3HaHus €€ poid B (HOpPMHUPOBAHHUU
PaIMOHATIBHOTO HAYYHOTO MBIIIJICHUS, CO3JJaHUH 1IEJIOCTHOTO MPEACTABICHUS 00 OKPY)KalolleM MHUpe
KaK O €IMHCTBE MPHUPOJIbl, YEIOBEKa U 00I1IeCTBa, B MO3HAHUH MPUPOIHBIX 3aKOHOMEPHOCTEN U PEIIEHUN
npo0sieM CoXpaHeHHsI PUPOJHOTO PABHOBECHS,

yOeXKIEHHOCTh B 3HAYMMOCTH OMOJIOTHH JUIsi COBPEMEHHOM LMBHIIM3ALMU: 00€CIIeYeHHs] HOBOTO
YPOBHS pa3BUTHUSI MEAULIMHBI, CO3JIaHUE TMEPCIEKTUBHBIX OWOTEXHOJIOTUH, CHOCOOHBIX penarh
pecypcHble MpoOIeMbl pa3BUTHS YEIOBEYECTBA, MOMCKA MyTeH BBIXOJA U3 TI00ATBHBIX 3KOJOTUYECKHX
npoOieM U oOecreueHus: mNepexoja K YCTOMYMBOMY pAa3BUTHIO, PALMOHAIBHOMY HCIOJIb30BaHUIO
MIPUPOIHBIX PECYPCOB U (POPMUPOBAHHIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHHH OMOJOTMUECKUX 3HAHUM B LEISIX MOBBIIIEHUS OOIIei
KYJIBTYpPbI, €CTECTBEHHO-HAYYHO! IPaMOTHOCTH, KaK COCTaBHOH 4yacTu (DyHKIIMOHAJIbHOW I'PaMOTHOCTH
o0y4Jaromuxcsi, GoOpMUPYEMOM MPU U3YICHUH OMOJIOTHH;

MMOHUMAaHKE CYIIHOCTH METOJOB MO3HAHMS, UCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTU
WCII0JIb30BATh IMOJIydaeMble 3HAaHUA JUIsl aHallu3a U OOBSCHEHUS SIBJICHUN OKPY)KAIOIIEro Mupa H
MPOUCXOAIINX B HEM U3MEHEHUH, yMEHHUE JellaTh 00OCHOBAaHHBIC 3aKIIOUYEHHS Ha OCHOBE HAyYHBIX
(haKTOB U UMEIOIIUXCS IAHHBIX C IIETBIO MOJIY4YEHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIb30BaTh OWMOJIOTMYECKUE 3HAHUS JJIsl pEelleHus mpoOieM B
pEabHBIX KU3HEHHBIX CUTYAIHSIX;

OCO3HAHME LIEHHOCTH HAY4YHOW [EeSATENIbHOCTH, TOTOBHOCTb OCYHIECTBISATh MPOEKTHYIO U
HCCIIEIOBATENIbCKYIO ACITEIbHOCTh MHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HEMpPephIBHOMY OOpa3oBaHUIO M CaMOOOpPa30BaHHIO, K aKTUBHOMY
MOJIY4YEHHUIO HOBBIX 3HAHUH MO OMOJIOTHH B COOTBETCTBUU C JKU3HEHHBIMU MOTPEOHOCTAMH.

METAIIPEIMETHBIE PE3YJIBTATBI

MeTaHpe,Z[MeTHLIC PE3YyIbTAThl OCBOCHHA y‘IC6HOI‘ 0 IpeaMETa «buojorus» BKIIIOYAIOT: 3HAYUMBbIC
HJIA q)OpMI/IpOBaHI/IH MHPOBO33PCHUA O6yanOH_[I/IXC$I MCKIUCHUIIIINHAPHBIC (MC)Kl'IpeI[MeTHLIC)
O6H_IeHayLIHBIC MOHATHUA, OTpaAXKAIMIUC HEJIOCTHOCTDH HaquOﬁ KapTUHbBI MUpa U CHGI_II/I(I)I/IKy MECTOA0B



[I0O3HAHUS, MCIOJb3YEMbIX B €CTECTBEHHBIX HayKaX (BELIECTBO, SHEPIHs, SIBJICHUE, IPOILECC, CUCTEMA,
HAy4HbIH (paKT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpPHSs, HCCIEIOBAaHUE, HAOIIOICHHUE,
W3MEpPEeHUE, OHKCIIEPUMEHT U JPYIrux), YyHHUBEpCAJIbHbIE Y4eOHble JeHUCTBHUS (IIO3HABATEIIbHEIE,
KOMMYHHUKATHBHBIE, PETYSTUBHBIE), 0OecreunBarone GopMupoBanie (pyHKIMOHAIBLHOW IPaMOTHOCTH
M COLMAIBHOW KOMIETEHIMH OOyJaromuXcs, CHOCOOHOCTh OOYYaromUXCs HCIOJIh30BATh OCBOCHHBIC
MEXJAUCLUUIIMHAPHBIE, MHMPOBO33PEHUECKUE 3HAHUS U YHHUBEpcajbHble YyueOHble JEHCTBUS B
ITI03HABATEIBLHOW U COL[UATIbHON MPAKTHUKE.

MertanpeaqMeTHbIe Pe3ylbTaThl OCBOCHHUSI NMPOTPaMMBlI CPEIHEro o0mero o0pa3oBaHUS JOJDKHBI
OTpaxkarb:

OgiajeHHe YHMBEPCAJIbHBIMH YUeOHBIMH II03HABATEIbHBIMH el CTBUSIMU:

1) 6a30BbIe JIOTHYECKHE JICHCTBHUS:

CaMOCTOSITENIBHO (POPMYITMPOBATH U aKTYaJIM3UPOBATh MPOOIIEMY, pacCMAaTPUBATh €€ BCECTOPOHHE;

WCIO0JIb30BAaTh TPU OCBOCHUHM 3HAHUU MPUEMBI JIOTMUECKOTO MBIIIEHUS (aHanu3a, CUHTE3a,
CpaBHEHHs, Kilaccu(uKaluuu, 00001eHNUs1), paCKpbIBaTh CMbICT OMOJIOTUYECKUX MOHSATUHN (BBIIEISITh MX
XapaKTepHble MPU3HAKHU, YCTAHABIIMBATD CBSI3U C IPYrUMU MOHATUSAMN);

OTpEENATh NN ACITeTbHOCTH, 3ajlaBasi MmapaMeTpbl U KPUTEPUU UX JOCTHUIKEHHS, COOTHOCHUTH
Pe3yNbTaThl JESATENILHOCTH C MOCTABIEHHBIMU LEJSMH;

MCIO0JIb30BaTh OMOJIOTUYECKHE MOHATHS ISl 00bSICHEHUS (DAaKTOB U SIBJICHUN KUBOU MPUPOIbI;

CTPOUTH JIOTUYECKUE PACCYXKIECHHsSI (MHIYKTUBHBIE, AECTYyKTHUBHBIC, IO aHAJOTHH), BBISBIISTH
3aKOHOMEPHOCTH M TPOTHUBOPEUMs] B PACCMaTPUBAEMBIX SBJICHHUSAX, (HOPMYIHPOBATh BBIBOJBI H
3aKIIIOUEHUS;

MPUMEHSITh CXEMHO-MOJICJIbHBIE CpeJICTBa JUIsl MPEJCTaBICHUS CYIIECTBEHHBIX CBSI3eH U
OTHOIIEHUH B H3y4aeMbIX OHMOJOTHYECKUX OOBEKTaX, a TakKe MPOTHUBOPEUM pPA3HOTO poja,
BBISIBJICHHBIX B PA3JIMYHBIX HH(OOPMALMOHHBIX HCTOUYHUKAX;

paspabaThiBaTh IJIaH peHIeHHUs] MpoOieMbl C y4€TOM aHajiu3a HMEIOIIHUXCS MaTepHalIbHBIX U
HEMaTepUaJIbHBIX PECYPCOB;

BHOCUTH KOPPEKTUBBI B JIEATEIbHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LENSIM, OLIEHUBATh
PHUCKHU MOCEACTBUNA NEATENHOCTH;

KOOPJIMHUPOBATh M  BBIMOJHATH PabOTy B  YCIOBUSAX  PEAIBHOTO, BHUPTYaJbHOTO H
KOMOMHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILJICHUE NPU PELICHUH KU3HEHHBIX MPoOIeM.

2) 6a30BbIe HCCIIEA0BATEIbCKHE IeHCTBHSA:

BIIQJIETh HAaBBIKAMH Yy4eOHO-HMCCIEIOBATENbCKOW W MPOEKTHON AEATehbHOCTH, HaBBIKAMU
paspeleHus mpoodiieM, CHOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY MOMCKY METOJIOB PEIICHUS
MPAKTUYECKUX 3aa4, IPUMEHEHHUIO Pa3IMYHBIX METOJOB MTO3HAHUS;

WCIOJIb30BAaTh  pa3fMYHble BUABl JCSITENBHOCTH IO TOJYYEHHIO HOBOTO 3HAHHS, €ro
UHTEPIpETAINH, MPeoOPa30BaHUI0 U MPUMEHEHHUIO B YYEOHBIX CUTYyalMsIX, B TOM YHUCIIE MPH CO3JAaHUU
y4eOHBIX U COIUANBHBIX TPOEKTOB;

¢opMuUpoBaTh HAy4YHBI THUI MBIIUICHUS, BIAJAETh HAYYHOH TEPMHUHOJIOTHEH, KIIOUEBBIMU
MOHATUSAMHU U METOJIaMU;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3a/1aul B 00pa30BaTeIbHOMN JEATENbHOCTH U KU3HEHHBIX
CUTYaLUsX;

BBISBIIAITh IIPUUMHHO-CJIEICTBEHHBIE CBSI3M M AKTyaJIM3UpPOBATh 3a/1ady, BBIJIBUIaTh T'MIIOTE3Y €€
pELIEeHNs, HAXOIUTh apryMEHTHI JUIsl JOKAa3aTEIbCTBA CBOMX YTBEP)KIACHMM, 3aJaBaTh IapaMeTpbl U
KPUTEPUHN PELLIECHUS;



aHAJIM3UPOBATh IOJIyYEHHBIE B XOJ€ PELICHMs 3aJaud pe3ysbTaThl, KPUTHUYECKU OLIEHHWBATH MX
JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIOBUSX;

J1aBaTh OLIEHKY HOBBIM CHTYallUsIM, OLICHUBAThH MPHOOPETEHHBIN OTIBIT;

OCYIIECTBIISITh LIEJICHANPABICHHBI MOUCK TMEpeHOca CPEeICTB U CIOCO0OB JCHCTBUS B
podeCcCHOHAIBHYIO CPEY;

YMETb IEPEHOCUTH 3HAHUS B IO3HABATENbHYIO U MPAKTUYECKYIO 00JIaCTH )KU3HEAEATEIbHOCTH;

YMETb MHTETPUPOBATh 3HAHMSI U3 Pa3HbIX IPEIMETHBIX 00J1acTell;

BBIJIBUTaTh HOBBIE MJIEH, IIpe/laraTh OPUIMHAJIBHBIE MOJXO0/bl U PELIEHUs, CTaBUTh IPOOJIEMBbl U
3aJ1au, JOIYCKAIOUINe aJIbTEPHATUBHBIE PEIICHHUS.

3) pa6ora ¢ nunopmanmeii:

OpUEHTHPOBATHCS B PA3IMYHBIX MCTOUYHHMKAX MHPOpMaAIUM (TEKCTe y4eOHOTro MocoOusi, HayqHO-
MOMYJISIPHOM JIUTepaType, OMOJOTUYECKUX CIOBAPSAX M CIIPAaBOUYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B
WuTepHere), aHanmu3upoBaTh MH(DOPMALMIO PA3IUYHBIX BUAOB U (OpM MpeacTaBiICHUS, KPUTUUECKU
OIIEHUBATh €€ JOCTOBEPHOCTh U HEPOTUBOPEUUBOCTH;

(hopMyIUpPOBaTh 3aMPOCHl U TPUMEHSTH PA3TUYHBIE METOJIBI TIPU TIOUCKE U 0TOOPE OMOTOTUYECKON
nHpopmanuy, He0OX0AUMOM /1JIs1 BBITIOJTHEHUS y4EOHBIX 3a/1a4;

npuoOpeTaTh  OMBIT  HUCHOJb30BaHUS  HMH(POPMAIIMOHHO-KOMMYHHKAaTHUBHBIX  TEXHOJIOTHUH,
COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3IMUYHbBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTHUMAJIbHYIO (OpMy MpelncTaBieHHs] OMoJIOTHMYecKo HH(opManuu
(cxembl, rpaduku, quarpaMmbl, TaOIUIIbI, PUCYHKH U IPYTOE€);

HCI0JIb30BaTh HAy4YHBIN S3bIK B KaU€CTBE CPEJCTBA MpU paboTe ¢ OHOIOTHYecKoil HHPOpMaIUE:
MIPUMEHATh XUMHUUYECKHE, (PU3MUECKHE W MaTeMaTHYECKUE 3HAKU W CUMBOJIBI, (hOpMYIBI, aOOpeBHaTypy,
HOMEHKJIaTypy, UCIOJIb30BATh U IPEOOPA30BHIBATh 3HAKOBO-CUMBOJIMYECKNE CPEICTBA HATJISTHOCTH;

BJIaJIeTh HaBbIKAMM DPACIO3HABaHUsA M 3allUThl MH(pOpMaMM, MH(GOPMAIMOHHONH 0e30IacHOCTH
JMYHOCTH.

OgiaieHHe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH e CTBUAMU:

1) o0menmne:

OCYILIECTBIISATh KOMMYHHUKAI[MM BO BCeX c(epax >KM3HH, aKTUBHO y4YacTBOBaTb B JMAlOre WU
JUCKYCCUM IO CYHIECTBY OOCyKIaeMol TeMbl (YMEHHE 3aJaBaTh BOIPOCHI, BBICKAa3bIBATH CYKICHMS
OTHOCHTEJIHO BBIIIOJHEHUS IpeAaraéMoi 3aJau, YYUThIBaTh HHTEPECHl U COTJIACOBAHHOCTh MO3ULIUHI
JPYruX y4aCTHUKOB JMAJIOTa WK AUCKYCCUN);

pacrio3HaBaTh HeBepOaJbHbIC CpPEACTBA OOLICHUs, MOHMMAaThb 3HAYEHUE COLUAIBHBIX 3HAKOB,
IPENOChIOK BO3HUKHOBEHHS KOH(IMKTHBIX CUTYallMi, yMeTb CMsr4atb KOHQUIMKTBI U BECTH
IIEPEroBOPHI;

BJIQJIeTh Pa3IMYHBIMM crocoOamMu OOLIEHHS M B3aUMOJCHCTBUSA, MOHMMATh HAMEPEHUs IPYrux
JHo/ieH, MPOSIBIIATh YBRKUTEIBHOE OTHOILIEHHE K COOECETHUKY U B KOPPEKTHOU (opme GpopMyaupoBaTh
CBOM BO3PAXKCHMUS;

Pa3BEPHYTO U JIOTMYHO U3J1araTh CBOIO TOUKY 3PEHHs C UCIOJIb30BAHUEM S3BIKOBBIX CPEJICTB.

2) coBMeCTHAasI 1esSITeILHOCTD:

MOHMMATh U UCIOJIb30BaTh MPEUMYILECTBAa KOMaHIHOW ¥ MHAWBUIYaJIbHOU paOOThl MPHU peleHUH
Ouosnornyeckoi  mpoOneMbl, OOOCHOBBIBaTH HEOOXOJUMOCTb TNPHUMEHEHHUs TPYNIOBBIX (QopM
B3aMMO/ICHCTBHS IIPU PeLIeHUH yueOHO! 3a1a4H;

BBIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX JAEUCTBUI C y4y€TOM OOIIMX HWHTEPECOB U
BO3MOYHOCTEHN KaX/I0TO 4j€Ha KOJUIEKTHBA;



IIPUHUMATD LIEJIM COBMECTHOM AESITEIbHOCTH, OPraHU30BbIBATH U KOOPAMHUPOBATH JEHCTBUS 10 €€
JOCTH)KCHMIO: COCTaBIIATH IUIAH JCUCTBUM, pacHpelnesisaTbh pOJM C Y4ETOM MHEHUN YYaCTHHUKOB,
00CyX/1aTh pe3yabTaThl COBMECTHOM paboOTHI;

OLICHMBATh KAaueCTBO CBOEr0 BKJIAJa M Ka)XJOI0 Y4YacTHHKA KOMaHJIbl B OOLIMI pe3yiapTaT IO
pa3paboTaHHBIM KPUTEPHUSIM;

npeniaraTb HOBBIE IIPOEKTHI, OLIEHWBATh MJEU C T[O3ULIMA HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJIATh IO3UTHUBHOE CTPATETMUECKOE IIOBEJIEHUE B PAa3IMUHBIX CHUTyalUsX, HPOSBIATH
TBOPYECTBO M BOOOPaKEHHE, OBITh MHUIIMATUBHBIM.

OgnaeHHe YHMBePCAJIbHBIMH PeryJsiTAHBHBIMM IeHCTBUSIMH:

1) camoopranuzanus:

HCI0JIb30BAaTh OMOJIOTMYECKUE 3HAHUS IS BBISIBICHUS MPOOJIEM M UX pPELIeHMs B KU3HEHHBIX U
y4eOHBIX CUTYaIUsX;

BBHIOMpATh Ha OCHOBE OMOJIOTMYECKMX 3HAHHWM IeJIeBbIE U CMBICIOBbIE YCTAHOBKH B CBOUX
JEMCTBUAX M TMOCTYNKaX IO OTHOLICHUIO K >KUBOW MPHUPOJE, CBOEMY 3J0POBBIO H 3J0POBBIO
OKPYKaIOIKX;

CaMOCTOSITENIBHO OCYLIECTBIISITh MO3HABATEIBHYIO JI€ATEIbHOCTD, BBIABIATH MPOOJIEMBI, CTAaBUTh U
(dbopMynupoBaTh COOCTBEHHBIE 331a4U B 00pa30BaTeIbHON JESTENbHOCTH U )KU3HEHHBIX CUTYallUsX;

CaMOCTOSITEJIBHO COCTABJIATh IUIAH pEHIeHHs] NpoOJieMbl € YU4ETOM MMEIOIIUXCS PECYpPCOB,
CcOOCTBEHHBIX BO3MOKHOCTEH U MPENOUTEHUI;

JlaBaTh OLIEHKY HOBBIM CUTYaIHsIM;

paciupsaTh paMKH yueOHOTO MpeMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JieNlaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBATH (POPMHUPOBAHUIO U MPOSBICHUIO IIUPOKON 3PYIUIINHN B Pa3HbIX 00JacTIX 3HAHUIM,
MTOCTOSTHHO TIOBBIIIATh CBOM 00pa30BaTeNbHBIN U KYJIbTYPHBIA YPOBEHbD.

2) CAaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTYyallMsIM, BHOCHUTb KOPPEKTUBBI B JI€ATEIBbHOCTh, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEISIM;

BIIJIETh HAaBBIKAMHM TIO3HABATENIbHOM pediekcuu Kak OCO3HaHUS COBEPIIAEMBbIX ICHCTBHU U
MBICIIUTEIBHBIX MPOIECCOB, MX PE3yAbTaTOB M OCHOBAHHM, HCHOJIb30BaTh MPUEMBI peduieKcuH s
OIICHKHU CUTYalllU, BEIOOPA BEPHOTO PEIICHHUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELICHUS 110 UX CHHXKEHUIO;

MIPUHUMATh MOTUBBI U apT'yYMEHTBI IPYrUX IIPU aHAJIU3€E PE3yIbTaTOB ACSITEIbHOCTH;

3) npuHATHE Ce0s1 U APYrUX:

MPUHUMATD ce0sl, MIOHUMAas CBOU HEJOCTAaTKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX MPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;

MPHU3HABATh CBOE MPABO U MPABO APYrUX HA OLINOKHY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIMH APYrOro YeJIOBeKa.

INPEIMETHBIE PE3YJIBTATbBI

IIpenmetHbie pe3ynabTaTthl ocBoeHus mnporpaMMmbl COO mo Ouosnornu Ha 0a30BOM ypOBHE
BKJIIOYAIOT crienuduyeckue a1 yueOHoro npeamera «buonorus» HayyHble 3HaAHUS, YMEHUS U CIIOCOObI
NEUCTBUH 10 OCBOEHMIO, HHTEPIPETallud U MpeoOpa3oBaHMIO 3HAHWM, BHJBI JAEATEIILHOCTH IO
MOJIydEHHUIO HOBOTO 3HAHMS M MPUMEHEHWIO 3HAHUHM B PAa3IUYHBIX Y4EOHBIX CHUTYyallUsX, a TaKXKe B



peanbHBIX JKU3HEHHBIX CHUTYaIMsX, CBS3aHHBIX C OWojorued. B mporpamme mnpenMeTHble pe3yiabTaThl
IIPEICTaBJIEHBI 110 r0JIaM OOy4YEeHHUSI.

[IpenmeTHbie pe3ynbTaThl OCBOCHHUs ydeOHOro mnpeamera «buonorust»y 6 10 Knacce ROIKHBI
OTpaxkarb:

c(OpPMHUPOBAHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTUH B CHCTEME HayYHOTO 3HAHUS €CTECTBEHHBIX
HayK, B (OpMHpPOBAaHMM COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTUHBI MHpa U HAYIHOIO
MHUPOBO33PEHHUS, O BKJIAJEC POCCHHACKAX M 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH,
(GYHKIMOHATBLHON TPAMOTHOCTH YEJIOBEKA ISl PEIICHUS )KU3HEHHBIX 33/1a4;

YMEHHE pacKpblBaTh COJAEPKAHUE OHOJOrMYECKMX TEPMUHOB M MOHSATHI: JKU3Hb, KIIETKA,
opranusM, Mmertabonu3sMm (0OMEH BELIECTB U IPEBpALICHUE HHEPruM), FOMEOCTa3 (camMOoperyisuus),
YpOBHEBAasl OpraHM3allisl JKUBBIX CHCTEM, CaMOBOCIIPOM3BEAEHUE (PENpoayKLMs), HACIEIACTBEHHOCTD,
M3MEHUYUBOCTb, POCT U PAa3BUTHUE;

YMEHHE U3JIaratb OMOJIOrMYECKUEe TEOPUHU (KJIETOYHAsl, XPOMOCOMHAsl, MyTallUOHHAs, LIEHTPaJIbHAs
JIoTMa MOJeKylIsapHou Oumosiorun), 3akoHbl (I. Mennens, T. Moprana, H. 1. BaBunoa) u yuenus (o
LEHTPax MHOrooOpa3usi M NPOUCXOXKIEHHUS KylIbTypHbIX pacreHuit H. W. BaBunosa), ompenensits
IPaHULbI UX TPUMEHUMOCTH K KUBBIM CUCTEMAM;

yYMEHHE BIIaJIETh METOJAMHM HAay4yHOTO TO3HAHUS B OMOJIOTMU: HAOJIIOJAECHHE W ONMHMCAHUE >KUBBIX
CUCTEM, IIPOLIECCOB M SBJICHWH, OpraHu3alus U TpOBEACHHE OHOJOTHYECKOrO SKCIEPUMEHTA,
BBIJIBHDKEHHUE THIIOTE3bI, BBISIBICHUE 3aBUCHMOCTH MEXAY HCCIEAYEMBbIMH BEIMYMHAMH, OObSICHEHUE
MOJIyYEHHBIX PEe3y/bTaTOB, MCIOJIb30BAHHBIX HAYYHBIX TMOHATUH, TEOPUH M 3aKOHOB, YMEHHE [esaTh
BBIBOJIbI HA OCHOBAHUH MOJYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIICJATh CYIIECTBEHHbIE TPU3HAKM BUPYCOB, KIETOK MPOKAapUOT U OYKapHOT,
OJIHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH IIPOLIECCOB: OOMEHa BEIIECTB U
IIPEBpAIEHUs] DHEPruM B KJIE€TKe, (OTOCHHTE3a, IUIACTMYECKOTO W HHEPreTH4ecKoro oOMeHa,
XEMOCHHTE3a, MUT03a, MeH03a, OMJI0JJOTBOPEHHMS, Pa3MHOKEHUS, UHIUBHUyaIbHOTO PAa3BUTHUS OpraHu3Ma
(oHTOTECHE3);

YMEHHUE NPUMEHATH MOJIy4YeHHbIE 3HaHUS Ul OObSICHEHUS! OMOJIOIMUYECKUX MPOLIECCOB U SBIECHUH,
IUI TIPUHATHUS NPAKTUYECKUX PELICHUH B IOBCEJHEBHOM JKM3HU C LIEIbI0 oOecreueHHsl 0e30MacHOCTH
CBOErO 3/10pPOBbSl U 3/I0pPOBbSl OKPYKAIOIIMX JIO/IeH, COOJIIONEHHS HOPM I'PAaMOTHOIO IOBEIEHUS B
OKpyXarollled MNPUPOAHOM cpede, TMOHUMAaHUE HEOOXOJUMOCTH HCIOJIb30BAaHUS  JOCTHXKEHUI
COBPEMEHHOM OMOJIOTUU ¥ OMOTEXHOJIOT MM JUIs PAMOHAIBHOTO MTPUPOJIOIIOJIb30BaAHHUS;

YMEHHUE pellaTh 3JIEMEHTapHble MeHETHYECKHUE 3a7adl Ha MOHO- M JUTMOPHUIHOE CKpelUBaHHE,
CLICTIJICHHOE HACJIeZIOBAaHUE, COCTAaBJIATH CXEMbl MOHOTHMOPHIHOIO CKPELIMBAHUS Js IpeICKa3aHUs
HacJleZI0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINOJIHATH Ja00OpaTOpHble M MPAaKTUYECKUE paboThl, coOr0AaTh MpaBUia Ipu padorte ¢
y4eOHBIM U JJa0OpaTOPHBIM 000PYIOBaHUEM;

YMEHHE KpUTHYECKHM OLIEHUBaTb W  HHTEPIPETUPOBaTh HMH(OpManui  OHUOJOrHYECKOro
COJIepKaHUs, BKJIIOYAIOIIYIO IICEBJOHAYYHbIC 3HAHUSA M3 Pa3IMYHBIX UCTOYHHUKOB (CpPEICTBAa MAacCOBOM
uHpOpMalMY, HAyYHO-TIONMYJISIpHbIE MaTepUabl), STUYECKUE ACIEKThl COBPEMEHHBIX HCCIIEIOBAaHUI B
O610JI0THH, MEMLIMHE, OMOTEXHOJIOTHH;

YMEHHUE CO03/1aBaTh COOCTBEHHBIE NMUCHbMEHHbIE U YCTHBIE COOOLIECHMs, 00001as OHOJOrHUYECKYIO
MH(POPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, IPAMOTHO MCHOJIb30BaTh MOHATUHHBIN anmapat OMOJIOTHH.

[IpenmeTHble pe3ynbTaThl OCBOEGHHs ydeOHOro mnpeamera «buonorust»y 6 11 kKnacce ROJIKHBI
OTpaxkarTb:

c(OPMHUPOBAHHOCTh 3HAHUI O MeCTe U POJIM OMOJIOTUH B CUCTEME HAYUYHOTO 3HAHMS €CTECTBEHHBIX
HayK, B (OpPMHUPOBAHMH COBPEMEHHONl €CTECTBEHHO-HAy4yHOH KapTHHbI MHpa M HAY4YHOTO



MHUPOBO33PEHHUS, O BKJIAJEC POCCUHCKUX M 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH,
(GyHKIMOHATBLHON TPAMOTHOCTH Y€JIOBEKA ISl PeIICHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE paACKpbIBaTh COJEpKAHHE OWOJIOTUYECKUX TEPMUHOB W TIOHSTHHA: BUJ, HOIYJISAIHS,
reHO(OHI, ABOJIONMSA, ABWXKYIIHWE CUJIBl ((DaKTOpPBI) SBOJIIOLUHU, HPUCHOCOOIEHHOCTh OpPraHU3MOB,
BHJI000pa30BaHUE, SKOJIOTHYECKHE (PaKTOPbI, IKOCUCTEMA, IPOIYLIEHTHI, KOHCYMEHTHI, PEAYICHTHI, IeTH
MUTAHUS, SKOJIOTUYECKas MUpaMuIa, OuoreoreHo3, ouocdepa;

yYMEHHE Hu3Jaratb OMOJIOTHYECKHE TeopuH (dBoimouMoHHas Teopus Y. JlapBuHa, cMHTETHYECKas
TEOPHUsI 3BOJIIOLMH), 3aKOHBI U 3aKOHOMEPHOCTU (3apoaplmieBoro cxojacrsa K. M. bapa, yepenoBanus
TJIaBHBIX HampaiieHuid u myteit sBomonuu A. H. CeBeprioBa, yuenust o ouochepe B. . Bepuaackoro),
OTIPEJICIIATH TPAHUIIBI UX TPUMEHUMOCTH K )KHBBIM CHCTEMaM;

YMEHHE BJIaJIETh METOJAAMM HAay4yHOTO TMO3HAHHS B OMOJIOTMU: HAOJIOACHHWE W ONMCAHUE >KUBBIX
CHUCTEM, IIPOLIECCOB M SBJICHUHM, OpraHu3alus U MPOBEIEHHE OHOJOTHYECKOTO OSKCIIEPUMEHTA,
BBIJIBIDKEHHUE THIIOTE3bl, BBISIBICHUE 3aBUCHMOCTH MEXAY MCCIEAYEMBbIMH BEIMYHMHAMH, OObICHEHUE
MOJIyYEHHBIX pEe3YyJIbTaTOB, HCIOJIb30BAHHBIX HAYYHBIX IOHSATUI, TEOPUH U 3aKOHOB, YMEHME JeNlaTh
BBIBO/Ibl HA OCHOBAHUH MOJTYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIIEIATh CYIIECTBEHHbIE MPHU3HAKA CTPOEHUS OHOJIOTHYECKHX OOBEKTOB: BHJIOB,
MOMYJISIIIUM, MPOIYLEHTOB, KOHCYMEHTOB, DPEIYLIEHTOB, OHMOTEOIIEHO30B U JKOCHUCTEM, OCOOEHHOCTH
MPOLIECCOB:  HACJIEACTBEHHOW  W3MEHUYMBOCTH,  €CTECTBEHHOIO  OTOOpa,  BHMJI000pa30BaHUf,
MIPUCIIOCOOJIEHHOCTH OPraHU3MOB, JIEHCTBUS OSKOJIOTMUYECKUX (aKTOpPOB Ha OpPraHU3Mbl, IEepeHoca
BEIIECTB M IOTOKA HSHEPrUM B HSKOCUCTEMAX, AHTPOINOTEHHBIX H3MEHEHUIl B OJKOCHUCTEMaX CBOEH
MECTHOCTH, KPYrOBOPOTa BEIIECTB U OMOT€OXMMHUYECKUX IIUKIIOB B Onocdepe;

yYMEHHE MPUMEHSTh MOJyYeHHbIE 3HAHUS U1 OOBSICHEHHS] OMOJIOTHYECKUX MPOLECCOB U SIBICHUH,
JUIS TIPUHSTHS MIPAKTUYECKUX PEHICHH B MOBCETHEBHOM KM3HU C Leibl0 obecrieueHus: 0e30MacHOCTH
CBOET0 3/I0POBbS M 3/I0POBbS OKPYKAIOIIUX JIOACH, COOJIOACHHS HOPM TIpaMOTHOTO MOBEAEHUS B
OKpYXalollled TMPUPOJAHOW cpeAe, TOHWUMaHWE HEOOXOJWMOCTH HCIOJB30BAHHUS  JTOCTHIKEHUHN
COBPEMEHHOM OMOJIOTHH AJISl PALIMOHAIBHOTO MPUPOIOTIONH30BAHMS;

yYMEHHE peuiaTh dIEeMEHTapHble OUOJIOTHYECKUE 3a[aud, COCTABIATH CXEMbl IEePeHOCa BEUIECTB U
SHEPruM B dKocHucTeMax (Lenu MUTaHus);

YMEHHE BBINOJHATH Ja00paTOpHbIE U MpaKTUYecKue paboThl, cOOMI0AATh MpaBuiia npu padote ¢
y4eOHBIM U Ja00paTOPHBIM 000PYI0OBAHUEM;

yMEHHE KPUTHUYECKHM OLEHHBaTh M HMHTEPOPETUPOBATH HHGOPMALNIO  OHUOJIOTHYECKOTO
COJIep’KaHus, BKIIOYAIOIIYIO IICEBAOHAYYHbIE 3HAHUS W3 Pa3IMYHBIX MCTOYHHKOB (CpeICTBAa MAacCOBOM
uHdopMalliy, HAYYHO-TIOMYJIAPHBIE MaTepHalbl), paccMaTpUBaTh IJIOOATbHBIE JKOJIOTHYECKHE
po0IeMbl COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO TO3UIIHIO;

yYMEHHE CO37aBaTh COOCTBEHHBIC NMHCHMEHHBIE U YCTHBIE COOOIIEHUs, 00001as OHOJIOTHYECKYIO
nH(OPMALIHIO U3 HECKOJIBKUX UCTOYHUKOB, TPaMOTHO MCIOJIb30BaTh MOHATHITHBIN anmapaT OUOJIOTHH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3aesioB U TeM undgpoBbie
Ne i/ P Konrpoiabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 b 2 :
HOTIOTHA Kax Hayxa 05 https://m.edso0.ru/7f41c292
2 JKuBBI€ CHCTEMBI U X OpraHu3aIus 1 bubamorexa [JOK
p 1 https://m.edso0.ru/7f41c292
bu6mmoreka [IOK
3 X i 8 1
MMHYECKHUI COCTaB M CTPOCHUE KIETKH httos://m.edso0.ru/7f41c292
bu6mmoreka [IOK
4 XK 6
HSHEACHTEILHOCTS IGIETIH https://m.edso0.ru/7f41c292
5 PazmHOXeHUE M MHAUBUIYAIBHOE Pa3BUTHE 5 1 bubmuorexa [JOK
OPraHu3MoOB https://m.edsoo0.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD 8 15 bu6mmoreka [JOK
OpraHu3MoB ' https://m.edsoo.ru/7f41c292
7 Cenexuusi opranu3MoB. OCHOBBI 3 bubnuoreka [JOK
OMOTEXHOJIOTUU https://m.edsoo.ru/7f41¢292
bubmuoreka [JOK
8 P 1
CSCPBHOC BpeMA https://m.edsoo0.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 4



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

11 KVIACC

KoaunuecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHHe pa3aeioB H TeM nudpoBLIe
Ne i/ P Kourpoububie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 DBOJIFOIIMOHHAS ONOJIOT U 9 1 bubmorexa [IOK
https://m.edsoo.ru/7f41cc74
Bo3HUKHOBEHME U pa3BUTHE KU3HU HA bubnuorexa [JOK
2 9 0.5
3emite https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
3 O 5 1
PratHsMbl H OKpYRAIONas cpeia https://m.edsoo.ru/7f41cc74
4 Coo011ecTBa ¥ SKOJIOTHUECKAE CHCTEMBI 9 bubmorexa LOK
https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
5 P 2
C3CPBHOE BpeMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 34 2.5



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




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero H3yUYeHus odpa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
Merto1bl TO3HAHUSA KUBOU TPUPO/IBI.
[IpaxTnueckas padora Ne 1
1 «cnonp30BaHue pa3TMIHBIX 1 0.5 bubmmorera [JOK
P ' 05.09.2023 | https://m.eds00.ru/863e6122
METOJIOB TIPH U3YUCHUHU
OMOJIOTHYECKIX 0OBEKTOBY
bu6moreka [IOK
2 buosnorus B cucteme Hayk 1 https://m.edso0.ru/863e6122
12.09.2023 https://m.edsoo.ru/863e632a
3 buonoruueckue cucTemMsbl, MPOLIECCHI 1 bubmuorexa [JOK
Y UX U3YYCHHUE 19.09.2023 | https://m.eds00.ru/863e6564
4 XuMu4ecKui cocTaB KieTkH. Boyia u 1 bubmuorexka [JOK
MUHEpPaJIbHBIE COJIA 26.09.2023 | https://m.edso0o.ru/863e674e
bu6mmoreka [JOK
5 C 0 1 1
TAPTORAS KOHIPONBHAA pabota 03.10.2023 | https://m.edsoo.ru/863e6b72
depMeHThI — OMOJIOTHYECKUE
KaranuzaTopsbl. JJabopaTtopHas
5 pabota Ne 1 «3yuenue 1 05 bubnuoreka [IOK
KaTaJIUTUYECKON aKTUBHOCTH ' 10.10.2023 | https://m.edso0.ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMuIas3bl
WJTU KaTajiasbl)»
7 Vraesoasl. JInnmael 1 Bubmorexa OK

https://m.edso00.ru/863e6870



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
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

17.10.2023

bubmuoreka [JOK
8 Hywientossle kucioTs!. AT® 24.10.2023 | https://m.edsoo.ru/863e6d5¢
9 Hcropus u MeTo1bl U3y4EHHUs bubnuorexa [JOK
kietku. Knerounas teopus 31.10.2023 | https://m.edsoo.ru/863e6e88
10 Knerka kak 1iemocTHas KuBas
cucrema 09.11.2023
CrtpoeHnune s3ykapuoTHYECKOU
kietku. JlaboparopHast padota Ne 2
«M3yueHue cTpoeHus KIETOK Bubnuoreka ITOK
11 pacTeHMi, )KUBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6ff0
5 14.11.2023
OaxkTepuil 01 MUKPOCKOTIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpPOIIpernapaTax u ux
OTIMCAHUE
bu6mmoreka [IOK
12 ObMeH BelliecTe KM MeTaboIsM 21.11.2023 | https://m.edsoo.ru/863e766¢
bu6mmoreka [IOK
13 Porocuirtes. XemocHires 28.11.2023 | https://m.eds00.ru/863e7c98
. bu6mmoreka [JOK
14 dueprerueckiii oomen 05.12.2023 | https://m.edsoo.ru/863e7aae
’Ku3HeHHBIN MK KIeTKU. [lenenue
KJIeTkH. MuTto3. JlaboparopHast
15 pabota Ne 3 «HaGnrogeHue MuTo3a B 0.5 bubmnorexa [IOK
12.12.2023 | https://m.edsoo.ru/863e7dc4
KJIETKaX KOHUMKA KOpEeIlIKa JyKa Ha
TOTOBBIX MUKpOIIpenapaTax»
16 Buocunres Oenka. Peakims bu6mmoreka [JOK
MaTpUYHOTO CHUHTE3a 19.12.2023 | https://m.edso0.ru/863e796e
17 KonTponsHas pabora bubnuoreka [IOK



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
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e

26.12.2023 | https://m.edsoo.ru/863e796e
18 Hexnerounsie hopmbl )KU3HA — bubmuorexa [IOK
BUPYCHI 11.01.2024 | https://m.eds00.ru/863e7540
bubmmoreka [{OK
19 @opMBI pa3MHOKEHUS OPraHU3MOB 16.01.2024 https://m.edso0.ru/863e81b6
o https://m.edsoo.ru/863e831e
bubmmoreka [{OK
2 Meii
0 eHos 23.01.2024 | https://m.edsoo.ru/863e7f4a
OO6pazoBaHue U pa3BUTHE MOJOBBIX
kieTok. Omio10TBOpeHueE.
21 JlabopaTtopnast pabota Ne 4 05 bubmuorexa [JOK
«M3ydeHne CTpOEHHUS TTOJIOBBIX ' 30.01.2024 | https://m.edso0.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOITperapaTaxy
99 NuauBunyansHOE pa3BUTHE bubnuoreka [IOK
OpraHu3MoOB 06.02.2024 | https://m.edsoo.ru/863e8436
93 I'eneTnka — Hayka o bubnuoreka [IOK
HACJIEICTBEHHOCTH U U3MEHUYUBOCTHA 13.02.2024 | https://m.edso0o.ru/863e86f2
3aKOHOMEPHOCTH HaCIICIOBAHHS
24 MPpU3HAKOB. MOHOTHOpHIHOE bubmorexa HOK
P ] A 20.02.2024 | https://m.eds00.ru/863e8878
CKpelIMBaHHE
0 .3
55| oo menosy BuGiorexa LIOK
A 27.02.2024 | https://m.edsoo.ru/863e89a4
MPHU3HAKOB
CuerieHHOE HaclleJJOBaHHe
npu3HakoB. JlabopaTopHas pabota bubnunoreka [JOK
26 0.5
Ne 5 «M3yuenue pe3ynbTaToB 05.03.2024 | https://m.edsoo.ru/863e8c60

MOHOTHOPUHOTO U AUTUOPUIHOTO



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
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CKpEUIMBaHUA y AP030(UIIbI Ha
rOTOBBIX MUKpOIIpenapaTax»

97 I'enetuka nosa. HacinenoBanue 1 bubmmoreka [{OK
MPU3HAKOB, CIETUICHHBIX C TIOJIOM 12.03.2024 | https://m.eds00.ru/863e8c60
N3menunBocth. HenacneacTBenHas
M3MEHUYMBOCTb. JlaboparopHas

28 pabota Ne 6. M3yuenue 1 05 bubnuorexa [JOK
MOIM(UKAITMOHHON N3MEHUYNBOCTH, 19.03.2024 | https://m.edsoo.ru/863e8efe
MOCTPOCHUE BApUAIIMOHHOTO Psia U
BAPUALIMOHHON KPUBO»

HacnencrBennas N3MEHYHBOCTE.

29 JlabopaTtopnas pabota Ne 7. 1 05 bubmuorexa [JOK
«AHaIM3 MyTaIi y qpo30QHIIel HA 02.04.2024 | https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpOIIpenapaTax»

bu6mmoreka [IOK

30 Petieritka wesosexa L 09.04.2024 | https://m.edsoo.ru/863e8d78
Peseprubiit ypok. O6001eHIE TIO

31 teMe «HacnencTtBeHHOCTh U 1 16.04.2024
W3MEHUYUBOCTb OPraHU3MOBY

32 Cenekuus Kak HayKa M TIpoIecc 1 Bubmmorexa LIOK

23.04.2024 | https://m.edso0.ru/863e9214
bubmuoreka [JOK

33 Kourpoxsnas pagora L 07.05.2024 | https://m.edsoo.ru/863e9214

34 buoTtexHo0THS Kak OTpacib 1 bubnunoreka [JOK
MIPOU3BO/ICTBA 14.05.2024 | https://m.edso0.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I1O 34 4

I[TPOTPAMME



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

KosnuuecTBo yacoB DJIeKTPOHHbIE
Ne Mara uudposeie
n/n Tewa ypoka Bcero Kontpoabusie | Hparririeckie u3yueHnusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcsl
1 DBOJIIOIHS U METOJIbI €€ U3yUEHUs 1 bubmorera [JOK
https://m.edsoo.ru/863ea20e
5 Hcropus pasBuths npeacTaBiIeHUR 1 bubnuorexa [JOK
00 3BOJIIOLINU https://m.edso0.ru/863e9570
bu6moreka [IOK
3 Miripoososrotus . https://m.edsoo.ru/863e9cle
[Tomymsiust Kak dJIeMeHTapHasT
€MHHUIIAa BUJIA ¥ SBOJTIOITUH.
4 Hi60p2TOpHI;ﬂ pabora ;9 1 1 0.5 bubmorexa TOK
https://m.eds00.ru/863e99c6
«CpaBHEeHUE BUJIOB T10
MOP(OJIOrHIECKOMY KPUTEPHUIO»
5 JIBKyIIHe CUitbl (3JIEMEHTApHBIC 1 bubnuoreka [JOK
(haKTOpHI) SBOJIOLUH https://m.edsoo.ru/863e9da4
. bu6mmoreka [JOK
6 EcrectBennsiii 0TOOp ¥ €10 GOPMBI 1 httos://m.edsoo.ru/863e9ed0
Pe3ynbratel 3BosIOIUY:
MPUCTIOCOOIEHHOCTh OPraHU3MOB U
7 BH1I000pazoBanue. JlaboparopHas 1 05 bubnunoreka [JOK
pabota Ne 2 «Onucanue https://m.edso00.ru/863e9fde
MPUCTIOCOOIEHHOCTH OpraHu3Ma u eé
OTHOCHUTEIILHOTO XapaKTepa
3 Hanpasnenus u nytu 1 bubnuoreka [IOK

MakKpO3BOJIIOIUHN

https://m.edsoo0.ru/863e9cle



https://m.edsoo.ru/863ea20e
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HeobOpaTumocTs 3BOTIOIUN

Ucropus xu3Hu Ha 3emiie 1 METOAbI

10 n
e€ u3y4eHus

11 ['mnoTe3bl NPOUCXOXKACHUS KUZHU bubnuorexa [JOK
Ha 3emiie https://m.edsoo.ru/863ea5a6

12 PazButue xxu3HM Ha 3emMIie Mo spam U bubnuoreka [JOK
MepuoIam https://m.edsoo.ru/863ea6be
OCHOBHBIE ATArbl YBOJTIOIUN
PaCTUTEIBHOTO U JKHBOTHOTO MHPA.

13 [IpakTnueckas padora Ne 1 05 bubnuoreka [IOK
«M3yueHune UCKOMaeMbIX OCTaTKOB https://m.edso0.ru/863ea8bc
pacTeHU U KUBOTHBIX B
KOJUICKITHASIX)

14 CoBpeMeHHas cucrema bubnuoreka [IOK
OPraHM4ecKoro Mupa https://m.edsoo.ru/863ea48e

bu6mmoreka [IOK

15 DBOJTIOIHS YeJI0BEKa (aHTPOTIOTEHE3) httos://m.edsoo.ru/863eac2c

16 JBwxyimue cuiibl (hakTopsbl) bubnuoreka [JOK
AHTPOIIOreHE3a https://m.edsoo.ru/863ead44

17 OcCHOBHBIE CTa/IUU IBOJIIOLUU
YernoBeKa

18 YenoBeyeckue packl U MIPUPOTHBIE bubnunoreka [JOK
aJanTalyy 4eJIoBeKa https://m.edsoo.ru/863eaea?2
PesepBublit ypok. O6001IeHHE 110

19 TeMe «BO3HUKHOBEHUE U Pa3BUTHE
KU3HU Ha 3eMie»

20 DKOJIOTus Kak HayKa

21 Cpenbl 0OUTaHUS U SKOJIOTHUYECKUE bu6mmoreka [JOK



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

(baxTopsI

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

AbuoTtnueckue GpakTopsl.
Jlaboparopuas padota Ne 3.
«Mopdostoruueckre 0cOOCHHOCTH

N bubnuorexa [JOK
22 pacTeHuil U3 pa3HbIX MECT 0.5
https://m.edso0.ru/863eb10e
oburanus». JlaboparopHas padora
Ne 4. «Bnusinue cBeTa Ha pocT U
pa3BUTHE YEPEHKOB KOJICYCa
bubmmoreka [{OK
23 buoTtnueckue gaxrto
HOTIHECKHE (akTOpLI https://m.edso0.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKH
nonyisiiuu. [Ipaktuyeckast paborta
24 Ne 2 «IToncuéT TIoTHOCTH 0.5
MOMYJISILIUM pa3HBIX BUIOB
pacTeHui»
o5 Coo01iecTBa OPraHu3MoB — bubnuoreka [JOK
OHOLIEHO3 https://m.edso0.ru/863eb46a
26 OKOJIOTUYECKHUE CUCTEMBI bubnmuoreka [JOK
(?KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcHoOBHBIE MIOKa3aTeNIN YKOCUCTEMBI.
bu6mmoreka [JOK
27 DKOJIOTHYECKUE TTUPAMUJIBI.
= https://m.edsoo.ru/863eb5fa
CaoiicTtBa 3xocucteM. Cykueccus
28 [TpupoaHBIE YIKOCUCTEMBI
29 AHTPOTIOT€HHBIE YKOCUCTEMBI
buocdepa — riodanbHas bubnuoreka [IOK
30
JKOCHUCTEMA 3eMITU https://m.edso0.ru/863ebb5e
31 3aKOHOMEPHOCTHU CYILLIECTBOBAHUS bubnunoreka [JOK

o6uocdepsl

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



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

32 YenoseuecTBo B bnocdepe 3emin 1
33 CocyltiecTBoBaHUE IPUPOJIBI U 1 bubnuorexa [JOK
YeJ0BeYecTBa https://m.edsoo.ru/863ebale
PezepBHblii ypok. O000IIEHNE TEMBI
34 «Coo011IecTBa 1 YKOJIOTUYECKUE 1
CHCTEMBD»
OBUIEE KOJIMYECTBO YACOB I10 34 55

[TPOTPAMME



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




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






