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IHHOACHUTEJIBHASA 3ATIMCKA

[Ipu pazpaboTke mporpaMMbl MO OHOJOTHH TEOPETHUYECKYIO OCHOBY Uil OMpEIeNICHHs MOIXOJ0B K
dopmupoBaHui0 cofepxkaHus ydeOHoro mpeamera «buonorus» CcocTaBWIM: KOHILENTYallbHBIC
nosioxkernst @PI'OC COO o B3auMOOOYCIOBICHHOCTH LEJEH, COACp)KaHUs, PEe3y/IbTaTOB OOyYeHUS U
TpeOOBaHMK K YPOBHIO TOATOTOBKM BBITYCKHHUKOB, IOJIOKEHUS 00 OOMMX LENIX W HPUHIUIAX,
XapaKTePU3YIOIINX COBPEMEHHOE COCTOSHUE CHCTEMBI CpefHero oomiero ooOpazoBanust B Poccuiickoii
®enepanyn, a TakXKe IMOJOKEHUS 0 crieruduke OMoaoruy, e€ 3Ha4eHUH B TIO3HAHUH KUBOW MTPUPOIBI U
o0ecrieyeHNH CyYIIECTBOBaHMSA dYeJoBedeckoro obmecTBa. COTacHO Ha3BaHHBIM — MOJIOKECHUSIM,
OTIpeieNIeHbI OCHOBHBIE (DYHKIMH ITPOTPAMMBI 110 OMOJIOTUH U €€ CTPYKTYpA.

[Iporpamma o Gmosoruu Ta€T MPEACTaBICHUE O MENsX, 00 00IIel cTpaTeruy 00yICHHs, BOCITUTAHHS 1
pa3BUTHS OOydJaroOUIMXCsl CpeicTBaMu ydeOHOro mpenmera «buosorusi», ompenenser o0s3aTenbHOE
MPEeIMETHOE COAEpP)KaHUE, er0 CTPYKTYpY, paclpelelieHHe TO0 paslesiaM W TeMaM, PEKOMEHIYeMYIO
MOCIIEIOBATEIHLHOCTh U3YUEHHsI YI€OHOTO MaTepraia ¢ y4éTOM MEKIPEAMETHBIX U BHYTPUIIPEIMETHBIX
CBSI3€H, JIOTUKH 00pa30BaTEILHOTO MPOIIEcca, BO3PACTHBIX 0COOCHHOCTEH 00yJaronnuXxcsl.

B mporpamme 1o OHONOTHM TaKkKe YYUTHIBAIOTCS TpEOOBaHUS K IUIAHUPYEMBIM JIMYHOCTHBIM,
MeTanpeIMETHBIM U MPEIMETHBIM pe3ylibTaTaM 00y4eHus: B (GOpMUPOBAHHH OCHOBHBIX BHJOB y4eOHO-
MMO3HABATEIPHOW JICSITEIbHOCTH/YIeOHBIX JACUCTBUNA OOY4YaAIOMUXCS IO OCBOCHHUIO COJACPIKAHUS
O6uos0rnueckoro oopazoBaHusl.

B nporpamme mno Owosormu (10-11 kmaccel, 0a30BBI  ypOBEHb) peaqU30BaH MPUHLUI
MIPEEMCTBEHHOCTH B U3yYCHUN OMOJIOTHH, Oaroapsi 4eMy B HEil MpocMaTpUBAETCsI HAPABIEHHOCTh Ha
pa3BUTHE 3HAHWH, CBS3aHHBIX ¢ (POPMUPOBAHHEM €CTECTBEHHO-HAYYHOTO MUPOBO33PEHUS, IICHHOCTHBIX
OpUEHTAINI JIMYHOCTH, 3KOJOTHYECKOTO MBILIUICHUS, MPEACTaBIEHUN O 310pOBOM oOpa3e >KHU3HU U
OCpe)XHBIM OTHOIIIEHHEM K OKpyXaromeid mnpupoaHou cpene. I[lostomy Hapsay ¢ H3y4eHUEM
0011eO1OIOTMUECKUX TEOPHUH, a TaK)Ke 3HAHUM O CTPOCHMHU JKUBBIX CHCTEM PAa3HOTO paHra U CyHU[HOCTH
OCHOBHBIX TMPOTEKAIONIMX B HHUX MPOLECCOB B IMpOorpaMMe MO OHOJOTHMH YAEICHO BHHUMaHUE
MCIO0JIb30BAHUIO TIOJYYEHHBIX 3HAHUI B MOBCEIHEBHOM KU3HU Ul pElICHUs MPUKIAJAHBIX 33734, B TOM
yyciie:  NpOQMIAKTUKM  HACIEJACTBEHHBIX  3a00JeBaHMil  4YejIoBeKa, MEAUKO-T€HETHYECKOTO
KOHCYJbTUPOBAaHUSA, OOOCHOBAHMSI JKOJOTHYECKH I1e1eco00pa3HOro TMOBEAEHUS B OKpYKarolen
NPUPOJHON cpele, aHauu3a BIMSHHUS XO3SMCTBEHHOM [EATEIBHOCTH YeJNOBEKa Ha COCTOSHHE
MPUPOJHBIX U HMCKYCCTBEHHBIX JKOCHCTEM. YCHJIEHHE BHUMAaHHs K TNPUKIAAHON HANpaBICHHOCTH
yueOHOoro mnpeamera «buosiorus» NPOAUKTOBAHO HEOOXOAUMOCTHIO OO€CleYeHHs] YCIOBUN st
pelieHus OJHOM W3 aKTyalbHBIX 3a/lad IIKOJBHOTO OWOJIOTUYECKOro OO0pa3oBaHUs, KOTOpas
npennonaraetT (opMUpOBaHHE Yy OOYYAIOMIMXCS CIOCOOHOCTH aJaNnTUPOBAThCd K H3MEHEHUSIM
JMHAMHYHO Pa3BHBAIOIIETOCS COBPEMEHHOTO MUPA.

buonorus Ha ypoBHe cpenHero oodmiero o0Opa3oBaHus 3aHMMaeT BakHOe MecTo. OHa obecrieuynBaeT
dbopMupoBaHHe y 00yJaromMXcs MPEeACTaBICHUN O HaydyHOH KapTHHE MUpa, pacumpseT u o0oOlIriaer
3HaHUS O >KUBOU MpHUpOJE, €€ OTIMYUTENBbHBIX MPHU3HAKAX — YPOBHEBOW OpPraHMU3allMd U HBOJIIOLHUU,
co34aéT YCIOBHS JUiA: TO3HAHHWS 3aKOHOB JKUBOW TPUPOIbI, (QopMHUpOBaHUS (PYHKIIMOHAIBHON
I'PaMOTHOCTH, HaBBIKOB 3J0pPOBOIO M 0€30MacHOro obpa3a KU3HH, HKOJOTMUECKOTO MBIIIICHHS,
LIEHHOCTHOTO OTHOIIEHUS K )KUBOM MPUPOJIE U YETOBEKY.

Bonpiioe 3HaueHne OMONOTHSI MMEET TaKKe JJs PEIIeHUs BOCIUTATENBHBIX U PAa3BUBAIOLIUX 33734
cpeaHero oOmiero oOpa3oBaHMs, cOLMAIM3alMU oOydaromuxcs. M3yuenue Ouosjoruu obecrednBaeT
ycnoBust sl (GOPMUPOBAHMS MHTEIIEKTYaIbHBIX, KOMMYHUKAITMOHHBIX U WH()OPMAIIMOHHBIX HABBIKOB,
ACTETUYECKOM KyIbTYpBI, CIOCOOCTBYET MHTErpalii OMOJIOTMUYECKUX 3HAHWM C MPEeACTaBICHUSIMU W3
JIpyrux y4eOHBIX MPEAMETOB, B YaCTHOCTH, (U3MKU, XUMUU U Teorpaduu. HasBaHHbBIE MONOXKEHUS O
npeJHa3sHauYeHUH y4eOHOro npenmera «bHosorus» cocTaBUIM OCHOBY JJISl OTPEAETICHUs MOAX0J0B K
0TOOPY U CTPYKTYPUPOBAHHUIO €0 COJAEPKaHUs, IIPEJCTABICHHOTO B IIPOrpaMMe 1o OMOJIOTHH.



OT10op conepxanus ydeOHoro mpenmera «buosnorus» Ha 0a30BOM YpPOBHE OCYHIECTBIEH C MO3UIMN
KYJIBTYpOCOOOPa3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM 00yUaroHecs JOKHBI OCBOUTH 3HAHUS U
yMEHUS, 3HaYUMbIE i1 (OPMHUPOBaAHUS OOIIEH KYIbTYphI, ONpeAesIoNe aJeKBaTHOE MOBEACHUE
YelloBeKa B OKPYXKAWOIMIEH MNPUPOJHOW cpele, BOCTPEOOBAaHHBICE B TOBCETHEBHOW JKHU3HH H
NpaKTUYeCKOi JedarenbHOCTH. (Oco0oe MecTo B 3TOM CcHUCTeME 3HAHMW 3aHUMAIOT 3JIEMEHTHI
COJICpKaHUSA, KOTOpPBIE CIy)KaT OCHOBOW JIsi (OPMHUPOBAHHUS TIPEACTABICHUH O COBPEMEHHOMN
€CTeCTBEHHO-HAYYHOW KapTHHE MHpa M IICHHOCTHBIX OPHEHTAIMSIX JHYHOCTH, CHOCOOCTBYIOLIMX
ryMaHHU3aluyu OMOJIOTHYECKOr0 00pa30BaHusl.

CrpykTypupoBaHHE COJEpKaHUS y4yeOHOro Marepuana B IporpaMMme Mo OHOJIOTUH OCYIIECTBIEHO C
y4€TOM NPUOPUTETHOTO 3HAYCHUS 3HAHWUN OO OTIMYUTENILHBIX OCOOCHHOCTSX YXHUBOW MPHUPOMBI, O €&
YPOBHEBOW OpraHU3alMd ¥ SBOJIIOLUUH. B COOTBETCTBHHM C 3TUM B CTPYKTYpe y4eOHOTO Ipenmera
«buonorus» BBIAETCHBI CIEAYIOMINE COJepKaTenbHble JMHUM: «buonorms kak Hayka. MeToabl
HAy4YHOTO TO3HaHUs», «Kierka kak Owmornormueckas cuctema», «OpraHuzM Kak OHoOIOTHYECKas
cucteMay, «Cucrema W MHOrooOpasue OPraHM4YecKOTO MHUpay, «IBOJIONUSA >KUBOW MPUPOJIBDY,
«IKOCUCTEMBI M IPUCYIIHE UM 3aKOHOMEPHOCTH.

Henb n3ydyenust yuebHoro npeamera «buosnorus» Ha 6a30BOM ypoBHE — OBJIaZieHHE OOy4YaroUIMMUCS
3HaHUSIMH O CTPYKTYpHO-(DYHKIIMOHAIBHOW OpraHW3allid JKUBBIX CHCTEM pa3HOTO paHTra W
nproOpeTeHne YMEHHI HCIOJIb30BaTh 3TH 3HAHMS U TPAMOTHBIX JACHCTBUI B OTHONICHHH OOBEKTOB
YKUBOU TIPUPOBI M PEIICHUS PA3ITUYHBIX )KU3HEHHBIX TIPOOIIeM.

JlocTtrkeHune 1enu usydeHusi yueOHoro npeamera «buonorus» Ha 6a30BOM ypoBHE oOecrieuyuBaeTCs
pElIeHUEM CIeTyIOIUX 3a/1ay:

OCBOEHHE OOYYAIONUMUCS CHUCTEMbl 3HAaHUH O OHOJOTHYECKHX TEOPUSAX, YYCHHAX, 3aKOHaX,
3aKOHOMEPHOCTSX, TUIOTE3aX, MpaBUiIaX, CIyKallUX OCHOBOM Misi (popMHpOBaHUs MpeICTaBICHUNA O
€CTECTBEHHO-HAYyYHON KapTHHE MHpa, O METOJaX HAy4YHOrO MO3HAHMS, CTPOCHHHU, MHOT000pasuu H
OCOOCHHOCTSIX JKUBBIX CHCTEM pA3HOTO YPOBHS OpraHM3alliM, BBIJAIOLIIUXCA OTKPBITUAX H
COBPEMEHHBIX UCCIIEOBAHUAX B OMOJIOTHH;

(dbopmupoBaHue y oOydaroluxcs Mo3HaBaTeIbHbIX, HHTEJUIEKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEH B
MpoLIeCCe aHalu3a JaHHBIX O MYyTSAX Pa3BUTHUS B OMOJIOTUM HAYYHBIX B3IUIAJIOB, HJAEH U MOIXOJOB K
M3YYEHHUIO KUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3alluu;

CTaHOBJIEHHE y 00ydYaromuxcsi o0med KylbTypbl, (PYHKIMOHAIBHON I'PaMOTHOCTH, Pa3BUTHE yMEHUMU
OOBSCHATH U OLEHUBATH SIBJICHUSI OKPYKAIOIIEr0 MHpa >KUBOM NPUPOJBI Ha OCHOBAaHUU 3HAHUM U
OTIbITA, MOJIYYEHHBIX IPU U3YYEHUU OHOJIOTUU;

dbopMupoBanue y oOy4yaroUmIMXCs YMEHUN WIUIIOCTPUPOBATh 3HAa4YCHHE OHOJOTMYECKUX 3HAHWM B
MPAKTUYECKONH JESATENIbHOCTH YEeJIOBEKa, PAa3BUTUU COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUH U
arpoOUOTEXHOJIOTUH;

BOCITUTaHHE YOSKIEHHOCTH B BO3MOYKHOCTH MO3HAHHS YEIIOBEKOM KUBOUM MPUPOJIbI, HEOOXOIUMOCTU
OEepeKHOTO OTHOIIEHUS K HEH, COOMIOJEHHS ATUYECKUX HOPM MpPH MPOBEACHUU OHOIOTUYECKUX
HCCIEIOBAHUH;

0CO3HAHME IIEHHOCTH OMOJIOTMYECKUX 3HAHWH /IS MOBBIMICHUS! YPOBHS 9KOJIOTHYECKOHN KyIbTYpbI, IS
(bopMUpOBaHUS HAYYHOTO MUPOBO33PEHHS;

IpUMEHEHHE MPUOOPETEHHBIX 3HAHWN M YMEHHMH B MOBCETHEBHOM >KM3HU JJIS OLIEHKU MOCIEICTBUHA
CBOEH JeSATEeIBHOCTH 110 OTHOLLIEHUIO K OKpYXKarollel cpesie, COOCTBEHHOMY 3/10pOBbIO, 000 CHOBaHHE U
coOuroiIeHne Mep MpoHIaKTUKY 3a001€BaHui.

B cucreme cpennero oobmero obpazoBanus «buosnorus», mzydaemass Ha 0a30BOM YpOBHE, SBISETCS
00s13aTeNIbHBIM y4eOHBIM TPEIMETOM, BXOJSIIMM B COCTaB IpeaMeTHOM obmactu «EcTecTBeHHO-
Hay4HbIE MTPEIMETHI».

Jnst nu3yyeHus 61osoruu Ha 6a30BOM ypOBHE cpeiHero olriero oOpa3oBanus oTBouTcs 68 yacos: B 10
knacce — 34 gaca (1 gac B Henenmo), B 11 ximacce — 34 yaca (1 1ac B Heenio).



COJAEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. buosiorusi Kak Hayka.

buomornss kak Hayka. CBs3p OHOJOrHMM ¢ OOIIECTBEHHBIMHM, TEXHHUYECKUMH M JIPYTUMHU
€CTCCTBCHHBIMU Haykamu, (uimocoduel, 3TUKOH, OICTCTHKOW U TmpaBoM. Pons Owuonoruu B
(hopMUpPOBaHUY COBPEMEHHOW HAY4IHOU KapTHHBI MUpa. CucTeMa OMOJIOTHIECKUX HAYK.

Metonpl TO3HaHMSI JKMBOM HpUPOAbl (HAOMIOJEHHE, OSKCIEPUMEHT, ONHMCAaHUE, H3MEpPEHHE,
KJIaccu(uKaIus, MOICIMPOBAHNE, CTATHCTUYECKask 00padOTKa JaHHBIX).

JdemoHcTpaumnu:

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

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

JlabopaTopHble U NPAKTH4YEeCKUE PAdOThI:

[IpakTueckas pabora Ne 1. «lcnonp3oBaHue pazIu4HBIX METOJOB IPHU HM3YUYEHUU OMOJOTHYECKHX
0OBEKTOBY.

Tema 2. 7KuBble cucTeMbl U HX OPraHU3aLMA.

XKusble cucrembl (OMocHcTeMbI) Kak HpeaMeT u3ydeHus Oouosnoruu. OTiauuue XUBBIX CHUCTEM OT
HEOPraHUYECKOW MPUPOIBIL.

CpoiicTBa OMOCHCTEM U HMX pa3HooOpaszue. YPOBHM OpraHu3ali OHOCHCTEM: MOJIEKYJSPHbIH,

KJIETOYHBIH, TKaHEBHIH, OpraHU3MEHHBIH, MOMYJIAIIMOHHO -BUJOBOM, 3KOCHCTEMHBIHN
(ObuoreoneHoTHYECKHIT), OHOChHEPHBIH.
JdemoncTpaumnu:

Tabmuup! u cxembl: «OCHOBHBIE PU3HAKH KU3HWY, «YPOBHH OPraHU3AIUN KUBOW TTPUPOIBI.
Ob6opynoBanue: moaens Mosiekyiasl JJHK.

Tema 3. XuMuYecKHUil COCTAaB U CTPOCHUE KJIETKH.

XHWMHYECKUN COCTaB KIIETKM. XMMHUYECKHE 3JIEMEHTBI: MAaKpO3JIEMEHThI, MUKPO3JIeMEHThl. Boaa u
MHHEpaJIbHBIE BEIIECTBA.

OyHKIMU BOJBI U MUHEPATbHBIX BelllecTB B KieTke. [lognep:kanrue ocMoTudeckoro Ganaxca.

benku. CoctaB u crpoeHue OenkoB. AMHHOKHCIOTHI — MOHOMepbl OenkoB. HesameHumble u
3aMEHHMMbIE aMHUHOKHUCIOTHl. AMHUHOKHCIOTHBIM COCTaB. YPOBHU CTPYKTYphl OEIKOBOM MOJEKYIbI
(mepBuYHasi, BTOpUYHAs, TPETUYHAs U YETBEPTHUYHAsA CTPYKTypa). XHUMHUYECKHUE CBOICTBA OEIIKOB.
buonorndeckue GyHKIIMU OCIKOB.

@®epMeHTHl — OHoJOruueckue kartanuzatopbl. CTpoeHue ¢GepMeHTa: aKTUBHBIN IIEHTp, cyOcTpaTHas
cnenuduunocts. Kodepmentsl. Buramunpl. Otmianuus  (QepMEeHTOB  OT  HEOPraHMYECKHX
KaTaJin3aTopOB.

VYrneBoasl: MOHOCaxapu/bl (TJII0K03a, prub03a U e30Kcuprb03a), nucaxapuibl (caxaposa, J1akTo3a) u
MoJIMcaxapuabl (Kpaxmall, TIIMKOTeH, [eJUTi0J03a). buonornueckue GyHKIMH YTIEBOIOB.

Jlununael: tpurnunepuasl, dochomunuael, crepounbl. [uapodunsHO-TUAPOGOOHBIE CBOICTBA.
buonornyeckue ¢ynkiun nunuaoB. CpaBHEHHE YIJIEBOJOB, OENKOB W JIMIUAOB KaK HCTOYHUKOB
SHEPIruH.

Hyxneunnossie kucnotel: IHK n PHK. HykiieoTuasl — MOHOMEpBI HYKJIEMHOBBIX KACIOT. CTpOEHME U
¢ynkuuu JJHK. Ctpoenne u pynxuuu PHK. Buast PHK. AT®: ctpoenue u pyHKIMH.

Mutonorus — Hayka o kierke. KierouHas Teopus — mpuMep B3auMOJIECUCTBUS HUIeH M (akTOB B
Hay4YHOM MO3HAaHWU. MeToabl U3y4EHUsI KIETKH.

Knerka kak nenoctHast kuBas cucrema. OOIIMe NpU3HAKM KIETOK: 3aMKHYyTasi HapyxXHas MeMOpaHa,
moutekyisl JIHK kak renerndeckuii anmapar, cucrema cuHTe3a Oenka.

Tumnsl KIeTok: sykapuoTHdecKas M MpokapuoTHueckas. OCOOEHHOCTH CTPOEHHs MPOKApPUOTUYECKOMN
kiaetku. Knerounast crenka Oaxtepuil. CTpoeHue 3yKapuOTHUYECKOW KIeTKH. OCHOBHBIE OTIMYUS
pacTUTENIbHOMN, )KUBOTHOM 1 TPUOHON KIIETKH.



[ToBepXHOCTHBIE = CTPYKTYpPBl KIETOK — KJIETOYHas CTeHKa, TJIMKOKAIMKC, WX (QYHKIHH.
[Tna3marnueckass wmemOpana, e cBoiictBa u  ¢yHkuuu. LluTorulasma u  e€  opraHouppl.
OnnomemOpanubie opranounsl kinetku: OIIC, ammapar [ombmku, mmzocomsbl. IlomyaBTOHOMHBIE
OpraHoujibl KJIETKU: MHUTOXOHJpPUH, IutacTuiabl. [IpoucxoxkieHne MUTOXOHIApUA M IulacTuA. Bumisl
wiactua. HememOpanHble OpraHoubpl KJIETKU: pUOOCOMBI, KIIETOYHBIN LEHTpP, HEHTPHOIH, PECHUYKH,
Kryruku. OyHKIMYM OPraHOUI0B KIIETKH. BriItoyeHus.

SAnpo — perynaropubsiii neHTp KieTku. CTpoeHue siapa: siiepHas 000J04YKa, KapuoIia3mMa, XpoMaTHH,
SIIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEemECTB B KIETKE.

JdemoHcTpaumnu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IllBann, M. Illneiinen, P. Bupxos, k. Yorcon, ®@. Kpuk, M.
VYunkune, P. ®pankinun, K. M. bap.

Huarpammsl: «PacnpeneneHne XMMHUYECKHX 3JIEMEHTOB B HEXUBOM mpupone», «PacmpeneneHue
XMUMHMUYECKUX 3JIEMEHTOB B KUBOI MPUPOJEN.

Tabmuupr u cxembl: «llepuoanueckass Tabnuila XUMUYECKHX 3JIEMEHTOB», «CTpoeHuEe MOJIEKYIIbI
BOJbI», «buocunres Oenkay, «CtpoeHue mMolekyiasl Oenkay, «CtpoeHue gpepMmenTtay, «HykinenHoBble
kucnotel. JIHK», «Ctpoenue moinekynsl AT®y», «CtpoeHue s3ykapuoTudeckon kietkny, «CtpoeHue
JKUBOTHOU KJIETKH», «CTpOEHHE PACTUTENbHON KIETKW», «CTpOEHHE MPOKAPHUOTHYECKON KIIETKWY,
«CTpoeHue sapa KIETKH», «YTIEBOAbD, «JIMIuIbD».

O6opynoBaHue: CBETOBOM MHKPOCKOT, 000pYyIOBaHUE JUIsl MPOBEIACHUS HAONIOJACHHUM, W3MEPECHHH,
SKCIEPUMEHTOB, MUKPOIIpENapaThl paCTUTEIbHBIX, )KUBOTHBIX U OAKTEpUATbHBIX KIETOK.
JlabopaTopHble U NPAKTHYECKHE PadOThI:

JlaGoparopHas pabora Ne 1. «l3yueHue KaTaauTH4YECKOW aKTUBHOCTH (EPMEHTOB (Ha IMpUMeEpe
aMUJIa3bl WM KaTaasbl)y.

JlabopatopHast pabota Ne 2. «/3ydeHune CTpOCHHS KJIETOK PACTCHHH, )KMBOTHBIX W OaKTEpUU MO
MHKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpENapaTax v UX OMHUCAHUEN.

Tema 4. ’KuznenesiTeJLHOCTh KJIETKH.

OO6meHn BemiecTB, WIM MeTa00JU3M. ACCUMWIAIUSA (TJIACTHYECKUH OOMEH) M JIHCCUMMJIISIINS
(oHepreTuyeckuii 0OMeH) — IB€ CTOPOHBI €IMHOTO Mpoliecca MeTabosu3Ma. Poib 3aKOHOB cOXpaHeHust
BEIIECTB U SHEPTUU B IOHUMAaHUU MeTaboIU3Ma.

Tunbel oOMeHa BemiecTB: aBTOTPO(HBIA U TerepoTpodHbid. Pons dhepmeHTOB B 0OMEHE BEIIECTB U
MIPEBPAILCHUH SHEPTUU B KIIETKE.

dotocunre3. CBeroBass u TemHoBas (a3l porocuHTe3a. Peakmuu dotocuaTe3a. DPPEeKTUBHOCTD
dboTocunTe3a. 3HaueHne GoTOCHUHTE3a AJIs KU3HU Ha 3emiie. BiusHue ycioBuii cpenbl Ha GOTOCHHTES
Y COCOOBI OBBIIICHUS €70 TPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCHHTE3UpYIoIIe OakTepun. 3HaYeHHEe XeMOCUHTE3a JUIsl )KU3HU Ha 3eMIie.
DHepretudeckuii 0OMeH B KieTke. Paciernienre BemecTs, BbIICICHUE U aKKyMYJIUPOBAHUE SHEPTUU
B KIJETKe. OJTambl 2Heprernyeckoro oOmeHa. [nmmkonu3. bpoxkenume u ero Buabl. Kuciopomnoe
OKHUCJIGHHe, WIU KieTouyHoe jpixanue. OxucnurenbHoe ¢ocopmiupoanue. IPGHEKTUBHOCTH
HHEPreTUYeCKOro 0OMeHa.

Peakiun marpuuHoro cuute3a. I'enetnueckass mHpopmanus u JIHK. Peanuzanus reHermueckoi
uHpopmanuu B KieTke. ['eHeTHueckuil ko M ero cBoiictBa. TpaHCKpUMNIMS — MAaTPUUHBIA CHHTE3
PHK. Tpancnsuus — OuocunTte3 Oenka. Otamel TpaHcasuuu. KonupoBanue amMumHOKHCHOT. Poinb
pubocom B OMocHHTE3€ Oernka.

Hexnerounsle ¢opmbl ku3HM — BHUpychl. Mcropus otkpeiTus BupycoB ([I. M. BanoBckwif).
OCOOeHHOCTH CTpPOEHHS W JKU3HEHHOro IMKIa BHpycoB. bakrepuodaru. bonesnu pactenui,
KUBOTHBIX M 4YeJOBEKa, BbI3bIBaeMble BUpycaMu. Bupyc unmmyHozedurura yenoeka (BUY) —
Bo30yautens CIIM[a. OOpaTHas TpaHCKpuIIUs, peBepraza u uHTerpasza. Ilpodumaktuka
pacrpocTpaHeHHs] BUPYCHBIX 3a00JI€BaHUH.

JdemoHncTpaumnu:



IToptpetsl: H. K. Konbuos, /1. Y. UBanosckuii, K. A. Tumupsses.

Tabmuie! u cxembl: « Tunel nmutanus», «Metabonu3m», «MUTOXOHAPU), « DHEPTETUUECKUN OOMECHY,
«Xnoportacty, «®ortocunres», «Crpoenne JIHK», «Crpoennme u (QyHKIHMOHUPOBAHHE TEHAY,
«Cunre3 Oenka», «['enermueckuii xom», «Bupyche», «bakrepuodarny, «CTpoeHHE W KUIHCHHBIH
ki Bupyca CIIN/la, 6akrepuodaray, «Permmmkarus JTHK».

Ob6opynoBanue: moaenu-anmumkanuu «YnBoenue JIHK wu tpanckpunmus», «buocuHTe3 Oenkay,
«CTpoeHue KIeTku», Mojieib cTpykrypsl JJHK.

Tema S. PasMHOKeHHe U HHAMBHAYaJIbHOE PAa3BUTHE OPraHU3MOB.

KiieTouHblil UKII, WM KU3HEHHBIN UK KieTku. MaTepdaza u muro3. [Iporeccsl, mpoTekaronme B
uHTepdasze. Permukanus — peakuus marpuuHoro cuaresa JJHK. Ctpoenne xpomocom. XpoMOCOMHBIH
Habop — kapuoTwr. JIUMIOWAHBIA W TaIUIOWJHBIA XPOMOCOMHBIE HAOOpBIL. XpOMAaTHIbI.
[luronornyeckre OCHOBBI Pa3MHOKEHHUS M MHIMBUIYAIBHOTO Pa3BUTUS OPTaHU3MOB.

Henenue knetku — muto3. Ctaaun Mutosa. Ilporecchl, mpoucxoasdiue Ha pa3HbIX CTAIUSAX MHUTO3a.
buosornueckuit cMbICIT MUTO3A.

[Iporpammupyemasi rudesb KIETKH — aromnTo3.

@®opMBbl pa3MHOKEHHS OPraHU3MOB: OecIioyioe U MojoBoe. Buapl 6ecronoro pa3sMHOMKEHUs: JeeHUe
HaJBOE€, MOYKOBAHUE OJIHO- U MHOTOKJIETOYHBIX, CIOPOOOpa3OBaHKE, BEreTaTMBHOE pPa3MHOKEHHE.
HckyccTBeHHOE KJIOHMPOBAHNUE OPTaHU3MOB, €T0 3HAYEHUE JUISI CEJIEKIINH.

[TonoBoe pa3MHOXKEHHE, €70 OTIINYHNS OT OECIOIOrO.

Meiios. Craguu meiio3a. [Ipormeccsl, mpoucxoasmue Ha cTaausx meiosa. [loBeneHue xpomocoMm B
Mmenose. KpoccnHrosep. bruosmornueckuii CMbICT M 3HaYEHUE MENH03a.

['amerorenes — mpouecc oOpa3oBaHMsI MMOJIOBBIX KJIETOK Y )KUBOTHBIX. [10JI0BbIE JKee3bl: CEMEHHUKH U
auyHuKkd. OOpa3oBaHHWE W pPa3BUTHE TMOJOBBIX KIETOK — TaMeT (CrepMaTo30M], SHIeKIeTka) —
cnepMaroreHe3 M  oBoreHe3. (OcOOEHHOCTH CTpPOEHHUS  SHIEKIETOK M CIEepPMaTO30UIO0B.
OmnonotBopenue. [TapreHorenes.

NunuBuayanpHOoe pa3BuTHe (OHTOreHe3). OMOpHOHAIBHOE pa3BHUTHE (dMOpHOreHe3). Tarbl
SMOpPUOHAIBHOTO PAa3BUTHUS Y IO3BOHOYHBIX >KMBOTHBIX: ApPOOJEHHE, TracTpy/sius, OpPTraHOTEHE3.
[TocTaomOproHanbHOE pa3BuUTHE. THUMBI MOCTAIMOPUOHAIBHOTO PAa3BUTHUS: MpPSAMOE, HEMpsIMoe
(inumHOYHOE). BrnusHMe cpeapl Ha pa3BUTHE OPraHU3MOB, (AKTOPBL, CIOCOOHBIE BBI3BIBATH
BpOXAEHHBIE YPOJCTBA.

Poct u pazsutue pactenuil. OHTOreHe3 IBETKOBOTI'O PACTEHUS: CTPOCHHUE CEMEHH, CTaIuU Pa3BUTHUS.
JdemoHcTpaumnu:

Tabmuis! u cxembl: «DoOpMBbl pa3MHOKEHHUST OPraHU3MOBY, «/BOHHOE OIIOOTBOPEHHUE Y IIBETKO BBIX
pacTeHuii», «BereraTuBHOE pa3MHOKEHHE pacTeHHi», «JleneHune kieTtku Oakrepuit», «CTpoeHHE
MOJIOBBIX KJIETOK», «CTpoeHue XpomMocoMbly», «Knetounsi nukim», «Pemmukanus JHK», «Mutosy,
«Meiio3», «lIpsmoe u Hempsimoe pa3BuTHe», «l'amMeToreHe3 y MIIEKONUTAIOMIUX M YEIOBEKa»,
«OCHOBHBIE CTA/IMA OHTOTEHE3A.

O6opynoBaHue: MUKPOCKOI, MUKpompenapaTtsl «CrnepMaTo30uabl MIESKOTUTAIOIEroy, «Sliflexnerka
MJIeKonuTawIero», «KapuoknHe3 B KJIETKaX KOpEUIKa JyKa», MarHuTHas MOJeJb-alIuIiKanus
«[lenenue xnetku», moaens J{HK, monens metadazHoit XxpoMOCOMBEI.

JlabopaTopHbIe H IPaKTHYeCKHE PadOThI:

JlaboparopHas pabota Ne 3. «Habmrogenue MuTO3a B KJIeTKaX KOHUMKA KOpEIIKa Jyka Ha TOTOBBIX
MHKpOIpenaparax.

JIaGopatopHas pabota Ne 4. «/3ydeHne CTpOEHNUs MOJIOBBIX KJIETOK Ha TOTOBBIX MUKPOIIpenaparax».
Tema 6. HacieicCTBEHHOCTh M H3MEHYMBOCTH OPraHM3MOB.

[Ipenmer u 3amaun reHeTHKH. VcTopus pa3BUTHS TeHETUKH. Pojb LUTOJIOTMHM M SMOPHOJIOTHUU B
CTaHOBJICHUM T€HETUKH. BKiiag poccHiCKUX M 3apyOeKHBIX YUYEHBIX B pa3BUTHE MeHETUKU. MeToibl
TeHEeTUKU (THOPHI0JIOTHYECKUHM, LUTOICHETHYECKUH, MOJIEKYIsIpHO-TeHeTH4eckuii). (OCHOBHBIE
TE€HETUYECKUE MOHATHA. [ eHeThuecKass CHMBOJIMKA, UCIIOIb3yEeMasl B CXeMaX CKpELUBaHUMN.



3aKOHOMEpPHOCTH HACJIEIOBaHUSA MPHU3HAKOB, yCTaHOBIeHHble [. Menaenem. MoHoruGpugHOE
CKpelIMBaHue. 3aKOH €IUHO-00pa3us TMOpPHUAOB IMEPBOTO MOKOJEHHS. [IpaBHiio JOMUHUPOBAHMS.
3aKoH paciieryieHus Ipu3HaKkoB. ['nnores3a uncrotel ramet. [lonHoE U HEMOJIHOE TOMUHUPOBAHHUE.
JuruOpunHoe CKpelMBaHue. 3aKOH HE3aBUCHUMOTO HACIEJOBaHUs NpU3HAKoB. LluTorenermueckue
OCHOBBl ~ TUTMOPHIHOTO  CKpeIlMBaHUs.  AHanmu3upymomiee ckpemmuBaHue. cmosb3oBaHue
AHAJM3UPYIOIIEr0 CKPEIIMBAHUSA IS ONIPEeNICHHS TeHOTHIIa 0CO0u.

CuermienHoe HacienoBanue npuszHakoB. Padora T. Moprana no cuersyieHHOMY HacjaeJI0BaHUIO TEHOB.
Hapymenune cuerieHns reHoB B pe3yJbTaTe KpOCCUHIOBEPA.

XPpOMOCOMHAsI TEOPUS HACIIEACTBEHHOCTH. [ eHeTHYECKHE KapThl.

I'enetnka mnosa. XpOMOCOMHOE OIpeNeiIeHUuEe I0Ja. AyTOCOMBI U IOJOBBIE XPOMOCOMBI.
I'omorameTHsle U rereporaMeTHble Opraiu3Mbl. HaciienoBanue Npu3HAKOB, CLEIUIEHHBIX C ITOJIOM.
N3meHunBoCTh. BHIBI M3MEHUMBOCTH: HEHACIEACTBEHHAs W HacieAcTBeHHas. Ponb cpensl B
HEHACJIEJICTBEHHOM  W3MEHYMBOCTU.  XapaKTepUCTUKA  MOAU(PUKAIIMOHHOM  HM3MEHYUBOCTH.
Baprnanmonsslii psnx u BapuanvoHHas Kpuas. Hopma peaknuum npusHaka. KonmdecTBeHHbBIE U
KayecTBEHHbIE MTPU3HAKU U UX HOpMa peakuuu. CBoiicTBa MOIM(UKAIIMOHHONW N3MEHYUBOCTH.
HacneacrBennas, win reHOTHNHMYECKasi, M3MEHUMBOCTh. KoMOWMHATHBHAs M3MEHYMBOCTh. Meiio3 u
MIOJIOBOM TMpoliecc — OCHOBa KOMOMHATMBHOM W3MEHYMBOCTU. MyTallMOHHAs W3MEHYUBOCTb.
Knaccudukanuss myranuii: reHHble, XpOMOCOMHBIE, T€HOMHbIe. YacToTa W NPUYMHBI MYyTalUH.
Myrarennble (pakTopbl. 3aKOH TOMOJIOTMUECKUX PSIOB B HAcieACTBEHHON u3MeHunBoctu H. U.
Baswuosa.

BresaepHas HacIeICTBEHHOCTh U N3MEHYHUBOCTb.

I'enetuka yenoBeka. Kapnotun yenoseka. OCHOBHBIE METO/IbI TEHETUKH YEJIOBEKA: T€HEATOTMYECKUH,
OJIM3HEIOBBIN, ITUTOTCHETUYECKUM, OMOXMMUYECKUN, MOJICKYISIpHO-TeHeTHnueckuii. CoBpeMeHHOe
ONpe/IeJICHUE TEHOTUIA: TOJHOTC€HOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHUCIE C
nmomompio [I[[P-amanu3a. HacinencTtBeHHble 3a00JieBaHUS dYEIOBEKA: T'€HHBIC OOJIC3HH, OOJIC3HH C
HACJIEICTBEHHOM MpeApacioioKEHHOCThIO, XpOMOCOMHBIE OoJie3HH. ComMaTHUeCcKUe U TeHEepaTHBHbIE
myrtauud. CTBOJIOBBIE KIETKU. [IpUHIMIIBI 310pOBOTO 00pa3a KU3HU, JUATHOCTUKH, TPODUITAKTHKY U
JICYEHUs  TeHeTHMYecKux  Ooje3Hell. MeauKo-TeHeTHYeCKOoe  KOHCYJAbTUPOBAaHHE.  3HAa4YCHHE
MEJHUIIMHCKON FeHETUKH B MPEAOTBPAILICHUH U JICYEHUU TeHETUYECKIX 3a00JIeBaHU YETIOBEKaA.
JdemoncTpaumnu:

[Moptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodeer-Pecosckuii, H.
. BaBunos.

Tabmumpl U cxembl: «MOHOTHMOPHIHOE CKPEIIMBAHWE W €ro LUTOTEHETHYeCKas OCHOBa», «3aKOoH
pacileryieHus] U ero IUTOrEHeTHYecKas OCHOBa», «3aKOH YHCTOTHI Tamer», «/lurubpunnoe
cKkpemuBanue»,  «llutomormyeckre  OCHOBBI  JIUTHOPUAHOTO  CKpelIMBaHUs»,  «Meho3y,
«B3aumoielicTBUE ajuIeNIbHBIX T'€HOB», «l'€HeTHuecKue KapThl pacTEHUM, KUBOTHBIX U YEJIOBEKa»,
«'eneTuka nona», «3aKOHOMEPHOCTU HACIEAOBaHMs, CUEIUIEHHOTO ¢ MoJoM», «KapuoTurel yenoBeka
U ’KUBOTHBIX», «Buabl uaMeHunBoCTH», «MoaudukannoHHas U3MEHIUBOCThY, «HacnenoBanue pesyc-
bakropay, «'eHeTHka rpymn KpoBu», «MyTallMOHHAS U3MEHYHUBOCTD).

Ob6opynoBaHue: MO/I€N -aNIUIMKaluu «MoHorubpuaHoe CKpEILUBAHUEY, «Henonnoe
JOMUHHUpOBaHUE», «JlurubpunHoe ckpemuBaHue», «llepekpécT XpomMocom», MHUKPOCKON U
MuKpomnpenapat «/Ipo3odunay (Hopma, myTanu GopMbI KPBUIEEB U OKpAcKH Tema), repbapuit «I opox
IIOCEBHOM.

JlabopaTopHbIe H IPaKTHYeCKHE PadOThI:

JlaGopatopHass pabora Ne 5. «M3yueHwe pe3ynbTaTOB MOHOTHOPUIHOTO ¥ AUTHOPHIHOTO
CKpEeLIMBaHUA y AP030(UIIBI Ha TOTOBBIX MUKPOIpEnapaTax.

JlabopatopHass pabora Ne 6. «M3yueHne MOIU(PHUKAIIMOHHON W3MEHUMBOCTH, IOCTPOCHUE
BApUALIMOHHOTO Psifia U BapUALIMOHHOW KPUBOI».

JIaGopatopHas pabota Ne 7. «AHanu3 MyTauuii y Apo30(uisl Ha TOTOBBIX MUKPOIIpEnaparaxy.
[Tpaktuyeckas padora Ne 2. «CocTaBiieHUE U aHAJIM3 POJIOCIOBHBIX YETOBEKa.



Tema 7. Cesiekuusi oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa U MpoOLECC. 3apoKIeHUE celieKnK U jomectukanus. Yuenue H. M. BaBuiosa o
LEHTpaxX TMPOUCXOXKACHUS M MHOrooOpasusi KyJlbTypHBIX pacTeHuil. L[eHTpsl mHpOMCXOXKACHUS
JOMAIHUX KUBOTHBIX. COpT, IOpO1a, ILITAMM.

CoBpemeHHbIE METO/BI celeKIuu. MaccoBblil U MHIMBUyadbHbIH OTOOpBI B CEJNEKLUUU PACTCHUHN U
KUBOTHBIX. OlleHKa 3KcTepbepa. BiIM3KOpOACTBEHHOE CKpellMBaHUE — WHOpUAUHT. Yucras JUHUS.
CkpemuBanue 4uCTBIX JUHHUA. ['erepo3uc, wimm rubpuaHas cwia. HepoacTBeHHOE CKpeUIMBaHUE —
ayrOopuauar. OTnanénHas rudpuamsanus U e€ ycrexu. VICKYCCTBEHHBIM MyTareHe3 W IOJIydeHHe
MOJIMIIIIOUIOB. JIoCTHXKEHMSI CENEKIIUU paCTEHUH, )KUBOTHBIX U MUKPOOPTraHU3MOB.

bruoTexHonorus Kak orpacib Mpou3BoACTBA. ['eHHast WH)KeHepHs. DTarbl CO3IaHMs PEKOMOMHAHTHOMN
JHK wu  TtpaHcrennsix opranu3moB. KierouHas  uHxeHepusa. KieTouHble  KyJIbTYpHI.
MUuKpOKIOHaIBHOE pa3MHOKEHUE pacTeHuil. Knonuposanue BBICOKOIIPOYKTUBHBIX
CEJIbCKOXO35IMCTBEHHBIX OPraHU3MOB. DJKOJIOTHYECKHE U dTudeckue npodiaemsl. MO — renernuecku
MOAU(PUIMPOBAHHBIE OPTAHU3MBI.

JleMoHCTpanmu:

IToptpetsr: H. Y. Basuiios, . B. Muuypus, I'. JI. Kapnieuenko, M. @. IBaHoB.

Tabmuipel 1 cxembl: kapTa «LleHTpbl NMpPOUCXOXKAEHHS M MHOT000pa3usl KyJbTYpHBIX PacTEHHID»,
«[Topoapl JOMalIHUX KUBOTHBIX», «CopTa KYJAbTYpHBIX pacTeHuil», «OTnanéHHas rudpuan3aiusy,
«Pabotel akagemuka M. @. MBaHoBay, «llomummonnnsay, «O0bEeKTEl OMOTEXHOJIOrNmny, «KiaeTouHnie
KYJIBTYpPBI ¥ KJIOHUpOBaHUE», «KOHCTpyHpoBaHUE U IEPEHOC T€HOB, XPOMOCOM.

O6opynoBaHue: MyJISKH IUIOJOB UM KOPHEIUIOJOB JUKUX (DOPM M KYJIBTYpHBIX COPTOB pacTEeHHUH,
rep6apuii «CelbCKOX035HCTBEHHBIE PACTEHUSY.

JlabopaTopHble U NPAKTHYECKHE PAadOThI:

Okckypcusi «OCHOBHBIE METO/IbI U TOCTHYKEHUS CENEKIIMHN PACTEHUHN U JKUBOTHBIX (Ha CENIEKIIMOHHYIO
CTaHIIMIO, IUIEMEHHYIO (epMy, COPTOUCIBITATEIbHBIA Y4YacCTOK, B TEIUIMYHOE XO3SICTBO,
Ja00paTOPHIO arPOYHUBEPCUTETA WIIM HAYIHOTO IIEHTPA)».

11 KJIACC

Tema 1. DBoJIOUOHHASA OMOJIOTHS.

[Ipenmoceikn BO3HUKHOBEHHUSI ABOJIOIMOHHOW TEOPHH. ODBOJIIOIMOHHAS TEOpHs M €€ MecTo B
Oouosornu. BriusiHuE SBOJIOIMOHHON TEOPUU HA Pa3BUTHE OMOJIOTUU M JPYTUX HAYK.

CeugerenbcTBa HBOMIONMK. [lalleoOHTOIOTHYECKHE: TIOCIEIOBATEIBHOCTh TOSIBIICHUS BHJIIOB B
MAJICOHTOJIOTUYECKOM JICTONUCH, TepexoaHbie (opMbl. bruoreorpaduyeckue: CXOJCTBO M pa3iHule
¢dayH u ¢a0p MaTEepUKOB U OCTPOBOB.

DOMOpPHUOJIOTMYECKHe: CXOICTBA U PA3IMYUs SMOPUOHOB Pa3HBIX BUAOB MO3BOHOYHBIX. CpaBHUTEIHHO-
AHATOMHYECKHE: TOMOJIOTUYHBIC, aHAJIOTUYHBIC, PYJAMMEHTAPHBIC OPTraHbl, aTaBU3Mbl. MOJICKY/ISPHO-
OMOXMMUYECKUE: CXOJCTBO MEXaHU3MOB HACJICJCTBEHHOCTH M OCHOBHBIX META0OJMYECKHX IMyTEH Yy
BCEX OPTaHU3MOB.

OomoimonHas teopust Y. JlapBuna. [Ipeanocbuiku BO3HUKHOBEHUS JapBUHU3MA. J[BUXKYIIHE CHIIBI
sBONMIONMKM BHAOB 10 JlapBuHy (M30BITOYHOE pPAa3MHOKEHHE TPU OTPAaHMUYEHHOCTH PECYpPCOB,
HeonpeaenéHHas U3MEHYHBOCTh, 00pb0a 3a CyIeCTBOBaHHE, ECTECTBEHHBIN 0TOOD).

Cunrernueckas Teopust sBoonuu (CTD) u e€ 0OCHOBHBIE MOT0KEHHUS.

MuxkposBosrorus. [lomysius kak equHIIa BUAa U 9BOTIOIUH.

JBuxymue cuiibl ((hakTopbl) BOTIONUU BUAOB B MpUpoJe. MyTallMOHHBIN Mpoliecc 1 KOMOWHATHBHAS
M3MEHUYUBOCTb. [lomynsroHHbIe BOJTHBI U peiid reHoB. V301 1 MUTpALIHSL.

EctectBeHHBII 0TOOp — HaMpaBIsIOMUi hakTop BOOIHUHA. POPMBI ECTECTBEHHOTO 0TOOpA.
[IpucocobneHHOCT, OpPraHU3MOB Kak pe3ynapTaT d3Boitonud. [IpuMepsl mnpucnocobmeHuit y
OpraHu3MoB. ApoMOP(O3bI U HUINO0-aJANTAIUH.



Bun u BugooOpazoBanme. Kpurepun Bunma. OcHoBHbIE (hOpMBI BHI000pa3oBaHus: reorpaduieckoe,
9KOJIOTMYECKOE.

MaxkposBostorust. @opMbl BOTIONHK: GHUIECTHYECKAs], AUBEPTEHTHASL, KOHBEPTEeHTHAs, MapajuIeIbHasl.
HeobOpaTumocTs 3BOJIONUY.

[IpoucxoxxaeHue OT HecHeUaJIW3UpOBaHHBIX MHpeakoB. [Iporpeccupyromas coenuanau3anys.
AnanTuBHas paguanus.

JdemoHcTpaumnu:

[optpetsr: K. Jlunneit, XK. b. Jlamapk, Y. lapBun, B. O. Kopanesckuii, K. M. bap, O. I'ekkens, .
Miromnnep, A. H. Ceseprios.

Tabmuuer u cxembl: «Pa3BuTue opraHMyeckoro Mupa Ha 3emie», «3apoibIld MO3BOHOYHBIX
KHUBOTHBIX», «ApxeonTepukcy, «DPopMbel OOprObI 3a CylmecTBOBaHHE», «ECTECTBEHHBIH OTOODPY,
«MHoroobpa3ue COpTOB pacTeHuil», «MHorooOpa3ue TMOpOJa JKUBOTHBIX», «llomymsimmumy,
«MyTaloHHasT HM3MEHYHUBOCTBHY, «ApoMopdosb», «auoamanrauumn», «OOmas aereHepaunus»,
«JIBmxymue cuibl 3Bomtonuny, «Kapra-cxema mapmipyra nyremectsust Y. Jlapuna», «bopn0a 3a
cyuiecrBoBanue», «lIpucnocobieHHoCTh oOpraHuzMoBy, «l'eorpaguyeckoe BuA00Opa3oBaHUEY,
«DKOJIOTUYECKOE BU1000pa30BaHUE.

O6opynoBaHue: KOJUIEKIUS HACEKOMBIX C Pa3IMYHBIMU THIAMH OKpPAackd, HabOp IUIOJOB U CEMSH,
koJutekuust «IIprumepsl 3aMTHBIX TPUCTIOCOOIEHUH Y KUBOTHBIX», MOJielb «OCHOBHBIE HAIIPABIICHUS
IBOJTIONHMHY, 00bEMHAA MOENb «CTpOEHHE FOJIOBHOTO MO3Ta MO3BOHOYHBIX).

buoreorpaduueckas kapra mupa, KoJuieKiusi «@POpMbl COXPAaHHOCTH HMCKOMAEMbIX XUBOTHBIX U
pactenmit», wmojenp ammukanus «[lepekpéct xpomocom», BiaxHble mnpenaparsl «Pa3Buthe
Hacekomoro», «Pa3Butue msrymku», Mukpompenapar «Jlpo3zoduna» (Hopma, MyTrauuud (Hopmbl
KPBUTHEB U OKPACKH TeNa).

JlaGopaTopHble M IpaKTH4YecKue padoThbi:

JlabopaTtopHnas padota Ne 1. «CpaBHEeHHE BHAOB 110 MOP(OJOTUIECKOMY KPUTEPUIOY.

JlaGopaTopHass pabota Ne 2. «OmmcaHue NPUCIIOCOOJEHHOCTH OpraHm3Ma M €€ OTHOCHUTEIHLHOTO
XapaxkTepay.

Tema 2. Bo3HUKHOBeHHE U Pa3BUTHE KU3HU HA 3emuie.

JloHay4Hble NpPEACTaBICHUS O 3apOKJICHUU KU3HHU. HaydyHble rumoTe3bl BOZHUKHOBEHUS KU3HHM Ha
3emiie: abWoreHe3 M IMaHCHEPMHUA. XUMHUYECKas 3BOJIONUS. AOHOTEHHBI CHHTE3 OPraHUYEeCKHX
BEILIECTB M3 HEOPraHUYECKUX. OKCIHEPUMEHTAIbHOE IOATBEPKACHHE XUMUYECKOW HBOJIIOLUU.
Hauanpabie sTanel Ouonornyeckoit spomonun. ['unoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYP M BO3HUKHOBEHHME NpOTOKJEeTKU. [lepBble KieTkm u ux 3Bomouus. dopmupoBaHue
OCHOBHBIX I'PYII )KUBBIX OPraHU3MOB.

PasButne xu3Hu Ha 3emiie mo 3pam u nepuojam. Karapxeil. Apxelickas M HNPOTEPO30MCKasl 3PBI.
[laneo3olickas spa M e mepuoAbl: KEMOPHICKHI, OPIOBUKCKHH, CHIYypHUICKUHN, JAEBOHCKHIA,
KaMEHHOYT'OJIbHBIN, IEPMCKUM.

Me3zo3oiickas 3pa U €€ Mepuoibl: TPUACOBBIN, IOPCKUNA, MEJIOBOM.

Kaiino3zoiickas spa u €€ nepuo/ipl: MajeoreHOBbI, HEOr€HOBbIN, AaHTPOIIOTCHOBBIH.

XapaKkTepuCcTUKa KIMMaTa U Te0J0rMYecKux mpoueccoB. OCHOBHBIE ATalbl 3BOJIIOLUN PACTUTEIBHOIO
U JKUBOTHOTO MuUpa. ApoMopdo3bl y pacTeHUil W KUBOTHBIX. [losiBlieHHe, paciBeT W BBIMHUpaHUE
TPYII KUBBIX OPTaHU3MOB.

Cucrema OpraHMYEcKOro Mupa Kak OTpakeHHE HBOJIIOLMUA. OCHOBHBIE CHUCTEMATUYECKUE TPYIIIBI
OpraHu3MOB.

DBOJIIOIMSL  YelOBEeKa. AHTpOIOJIOTMS Kak Hayka. Pa3BuTHe NpencTaBI€HUM O MPOUCXOKICHUU
gyenoBeka. Metoasl u3ydeHus aHTponoreHe3a. CXOACTBa M pas3IMyMsl 4YEJIOBEKa M KUBOTHBIX.
CucremaTueckoe NoJIOKEHUE YeI0BEKa.

JBmkymiue cuibl (pakropsl) aHTporioreHesa. HacneacTBeHHast U3MEHYMBOCTD U €CTECTBEHHBIN 0TOOP.
OO11ecTBeHHBIN 00pa3 KU3HHU, U3TOTOBICHUE OPYUH TPYAa, MBIIIJICHUE, PEUb.



OcHOBHBIE CTaJuU M BETBH HBOJIIOLMM YEJIOBEKA: aBCTPAJONUTEKH, YenoBek ymenslid, YenoBek
npsaMoxo i, Yenosek HeanaepranbCKkui, Yenosek pasyMmHbld. HaxoIku MCKOIAeMbIX OCTATKOB,
BpeMsl CyIIeCTBOBaHUs, 001acTh pacpocTpaHeHust, 00bEM roJI0BHOTO MO3ra, 00pa3 >KU3HH, OPYAHSL.
Yenoseueckue pacsl. OCHOBHBIE OOJIBIINE PAChl: EBPONEOUIHAS (€Bpa3UiicKasi), HErpo-aBCTPaIOUIHAS
(3kBaTOpUANbHAsA), MOHIOJIOWJHAs  (a3MaTCKO-aMepHKaHCKas). UepThl  IPUCIIOCOOIIEHHOCTH
IIPEJICTABUTENEH YEJIOBEYECKMX pac K YCIOBHUSAM CYIIECTBOBAHMS. ENMHCTBO YelOBEUECKUX pac.
Kpuruka pacusma.

JdemoHcTpaumnu:

[optpetsr: @. Pean, JI. [Tactep, A. U. Onapun, C. Mumnep, I'. FOpu, Y. JlapBus.

Tabmuuper u cxembl: «Bo3nukHoBeHHe COJHEYHON CHCTEMBI», «Pa3BUTHE OPraHMYECKOTO MHPaAy,
«PacrurtenbHas kietka», « KuBotHas kierka», «[Ipokapuotudeckas kierka», « CoBpeMeHHas cucTeMa
OpraHMyYecKoro Mupa», «CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHMS UEIOBEKA U YEJIOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MECTa NAJEOHTOJOIMYECKUX HAXOJOK IPEIKOB COBPEMEHHOI'O YEIOBEKa»,
«/peBHenmue moan», «Jpesaue moany», «llepBeie coBpeMeHHBIE T, «Yen0BeYeCKUe pachh».
Ob6opynoBanue: mymsbku «lIpoucxoxaeHue yenoBeka» (OIOCTbI aBCTPAJIONMMUTEKA, MUTEKAHTPOIIA,
HeaHJepTallblla, KPOMAaHBOHIIA), CJENKH WU H300paK€HUS KaMEHHBIX OpYyIUl IepBOOBITHOIO
YyeJioBeKa (KaMHU-YOMIEphl, pyOusa, ckpebia), reoXpoHoJioruueckas Tabiauia, KoJueKus «DopMbl
COXPAHHOCTH MCKOIAaeMbIX KUBOTHBIX U PaCTEHUID.

JlabopaTopHble U NPAKTHYECKHE PAadOThI:

[IpakTtuueckass pabora Ne 1. «M3ydeHue HCKOMAEMBIX OCTATKOB PACTEHHH UM IKUBOTHBIX B
KOJUTEKIIHSIX).

OKCKypcHsi «DBOJIIOIMS  OPTaHMYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYYHBIM WU
KpaeBeTUECKUIN My3€ei).

Tema 3. Opranusmbl U OKpY:KalOLIas cpeaa.

DKOJIOTHSI KaK Hayka. 3aJadyd W pa3feibl 3KOJOTHMH. METOJbl 3KOJOTHMYECKUX HCCIEIOBAHMIA.
DKOJIOTHYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHus OPraHU3MOB: BOJHAS, HA3EMHO-BO3/1yIlIHAs, TOYBEHHAs, BHYTPUOPTraHU3MEHHas.
Oxosornueckue dakropsl. Kimaccudukarus s3xkoioruaeckux paxkTopos: abMOTHYECKHE, OMOTHYECCKUE U
aHTponoreHHsle. JlelicTBUE 3KOIOTHYECKUX (PaKTOPOB HA OPraHU3MBbI.

Abuotuueckue ¢akTophl: CBET, TemrepaTypa, BiaxHocTb. dotonepuonusm. Ilpucnocobnenus
OpPraHU3MOB K JICHCTBHUIO a0HMOTHYEeCKNX (haKTOpOB. bruosornueckue puTMel.

buotnueckue QaxkTopel. Buasl OHOTHYECKHMX B3aUMOJEHCTBUN: KOHKYPEHIIHS, XUIIHHUYECTBO,
cum6uo3 u ero ¢opmel. Ilapasutusm, koomepaius, MyTyalu3M, KOMMEHCAIU3M (KBapTHUPaHCTBO,
HaxJICOHUYECTBO). AMEHCAIM3M, HEUTpaiu3M. 3HAaYeHUE OHWOTHYECKUX B3aUMOJICHCTBUN IS
CYIIIECTBOBaHMS OPraHU3MOB B IPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKU Monyiasiuud. OCHOBHBIE IOKAa3aTEIW MNOMYJSIUU: YHCIECHHOCTD,
IJIOTHOCTb, POKAA€MOCTb, CMEPTHOCTb, MPUPOCT, MUrpausl. JuHaMuUKa YUCIEHHOCTU MONYJSLUUUA U
e€ peryssums.

JdemMoHcTpanum:

IToptpetsi: A. I'ymOonbar, K. ®@. Pynbe, 3. I'ekkens.

Tabmuuelt u cxembl: kapta «IIpuponnbsle 30HBI 3emuu», «Cpeapl OOMTaHUS OPraHU3MOBY,
«Doronepuoausmy, «llonmynauun», «3aKOHOMEPHOCTH POCTa YMCICHHOCTH MOMYJISALUU WHPY30pUU-
Tyenskny, «Ilumesbie nenu».

JlabopaTopHbIe H IPaKTHYeCKHE PadOThI:

JIaGopatopHas pabota Ne 3. «Mopdonoruyeckre 0COOEHHOCTH PaCTEHUH U3 pa3HBIX MECT OOUTAHUD».
JIaGopatopHas pabota Ne 4. «BnusiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB KOJIEyCay.

[Tpaktuyeckas padora Ne 2. «[1oac4€T IUIOTHOCTH MOMYJISLMNA Pa3HbIX BUAOB PACTCHUI».

Tema 4. CooO1ecTBa U IKOJOTrHYECKHE CHCTEMBI.

CoobmiecTBo opraHuzmMoB — OuoueHo3. CTpykTypbl OHOLIEHO3a: BHJOBas, NPOCTPAHCTBEHHas,
Tpoduueckas (nuiieBas). Bunpl-noMmuHanTel. CBsi3u B OHOIIEHO3E.



DKkonoruveckue  cucTteMbl  (d9Kocuctembl). [loHstTme 00 9KocucTeMe U OHOTEOIEHO3E.
OyHKIMOHATBHBIE KOMIOHEHTBI SKOCHUCTEMBI: MPOIYIICHTHI, KOHCYMEHTBI, PeayleHThl. KpyroBopor
BEIIECTB M MOTOK SHEPTruu B dKocucreMe. Tpoduueckue (MUIEBhIE) YPOBHU KOCHCTEMBI. [IuieBbie
menu u cetd. OCHOBHBIE TIIOKa3aTelu SKOCUCTEMBI: Ouomacca, NPOAYKIUS. DKOJIOTHYECKUE
MUpPaMUIBI:  TPOAYKIMU, YHUCICHHOCTH, OuomMaccel. CBOWCTBAa JKOCHCTEM: YCTOWYHBOCTH,
camoperyiauus, pazsutue. Cykueccus.

[Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI 03€P U PEK. DKOCUCTEMA XBOWHOTO WJIM IIHUPOKOIUCTBEHHOT O
neca.

AHTpOTIOTEHHBIE ~ JKOCHCTEMBI.  ATpPOIKOCHCTEMBI.  YpOoskocucrembl.  buomorndyeckoe u
X035MCTBEHHOE 3HAYCHHUE arpOdKOCUCTEM U YPOOIKOCHUCTEM.

buopasnooOpasne kak (dakrop ycroiumBocTH dKocucTeM. CoXpaHCHHE OHOJOTHYECKOTO
pa3zHooOpa3us Ha 3emuie.

VYuenue B. U. Bepraackoro o 6uochepe. ['panuiibl, coctaB u cTpykrypa 6uochepsl. XKuBoe BemectBo
u ero ¢pyHkuuu. OcobeHHocTH GHochepsl Kak rinodanbHOM 3KOCUCTEMBI. JMHaMUYEeCKOe paBHOBECHE
1 oOpaTHas cBs3b B Ouocdepe.

KpyroBopoTsl BeliecTB U OMOT€OXUMHYECKHE IUKIIBI JIEMEHTOB (yriiepoja, a3oTa). 30HAIBHOCTh
o6unocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuectBo B Oumocdepe 3emin. AHTpomNOreHHbe H3MEHEHHMs B Owochepe. ['mobambHbIE
AKOJIOTHYECKUE TPOOIIEMBI.

CocymiectBoBanue mnpupoibl U denoBeuecTBa. (CoxpaHeHHe OuopasHooOpa3usi Kak OCHOBa
ycrounBocTH Onocdepsl. OCHOBA pPaIMOHAIBHOTO YIPABICHHUS TPUPOJHBIMH peCcypcamMu M WX
ucnoJib3oBanue. JloCTiKeHus: OMOJIOTHH U OXpaHa MPUPO/IbI.

JdemoncTpaumnu:

[Toptpetsr: A. [Ix. Tencau, B. H. Cykaués, B. U1. Bepnanckuid.

Tabmuubpr u cxembl: «llumeBsle menw», «buoneHo3: coctaB u CTpykTypa», «lIpupomHbie
cooOmecTBay, «llemu mutanusy, «dKomorudeckas nupamuaa», «buocdepa u yemoBek», « IKocucTemMa
IIAPOKOJIUCTBEHHOTO Jieca», «IKOCUCTEMA XBOMHOTrO Jiecay, «bHOIEHO3 BOAOEMa», «ATpPOILIEHO3Y,
«IIpumMepHbIE aHTPONOTrEHHbIE BO3ACHCTBUS HAa MpPUpPOAY», «BaxHelllne MCTOYHUKH 3arps3HEHUS
BO3JlyXa M TPYHTOBBIX Bom», «llouBa — BakHelmias cocraBistomas Ouocdeprl», «DakToOpsbl
nerpanauuu nousy, «l[lapaukosbiit addexr», «DakTOphl paJMOaKTUBHOIO 3arps3HEeHUs Ouochepb»,
«Obmas crpykrypa Ouochepr», «PacmpoctpaHeHune >xu3HH B Ouocdepe», «O30HOBBIM IKpaH
o6uocheps», «Kpyrosoport yriepona B 6nochepe», «KpyroBopoT azora B mpupoie.

O6opynoBanue: Monenb-ammukanus «Tunuuneie  OUOIEHO3BI», repbapuil  «PacturenbHble
coob1ecTBay», koyuiekuu «buouenosy, «BpenuTenyu BaKHEHIINX CETbCKOXO3SIICTBEHHBIX KYIbTYPY,
repOapuu U KOJIJIEKIIUU PACTEHUN U KUBOTHBIX, MPUHAAIEKAIINE K PAa3HBIM SKOJOTHYECKUM TpyIIamM
onHoro Buza, Kpacuas kaura Poccuiickoit @enepannu, n300pakeHUsI OXpaHsIEeMbIX BUJIOB PACTEHUN U
KUBOTHBIX.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 BUOJIOTH HA BA30BOM
YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHU A

Cornacho @I'OC COO, ycraHaBiauBarOTCs TpeOOBaHUS K PE3y/lbTaTaM OCBOEHHUS OO0y4YaroLIUMUCS
MPOrpaMM CpeIHEro o0IIero 00pa3oBaHUs: TMIHOCTHBIM, METAIIPEAMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B crpykType JIMYHOCTHBIX pe3ylbTaTOB OCBOCHMs INpeaMmera «buoJIorus» BBIIEIECHBI CIEAYIOIINE
COCTABJISIFOIIME: OCO3HAHNE O0YYAIOIIUMUCA POCCUUCKON TPaXKTAaHCKOW MACHTUUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTU U CAaMOOINpPEACICHUI0, HalW4hMe MOTHBAlMM K OOY4YEHUIO
OMOJIOTHH, IIEJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOSKICHHH JMYHOCTH Ha OCHOBE KITFOYEBBIX
LIEHHOCTEN M MCTOPUYECKHUX TPAJAULIUN pa3BUTHS OMOJIOTUYECKOTO 3HAHUS, TOTOBHOCTh U CIIOCOOHOCTH
oOyuarouuxcss pyKOBOJACTBOBATHCA B CBOEH JESATENBHOCTH IEHHOCTHO-CMBICIOBBIMH YCTaHOBKAMU,
MPUCYIIMMH CUCTEME OHOJOTMYECKOro OOpa30BaHUs, HAJIUYHME HKOJOTUYECKOTO MPAaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTb LIEIH U CTPOUTH KU3HEHHBIE TJIaHBI.

JInuHOCTHBIE pe3yabTaThl OCBOEHHUS npeameTra «buosorus» IOCTUTalOTCS B €IUHCTBE y4eOHOU U
BOCITUTATENIbHOM /1€ TEIbHOCTH B COOTBETCTBUH C TPAAULIMOHHBIMH POCCUMCKUMH COLMOKYIbTYPHBIMU,
HUCTOPUYECKUMH U JTyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMH, NPUHATHIMH B OOILECTBE MpaBUIaMH U
HOPMaMH TMOBEACHUSI M CHOCOOCTBYIOT IMpollieccaM CaMOIMNO3HAHUS, CAMOBOCIIMTAHUSA U CAMOPA3BUTHS,
pa3BUTHUSI BHYTPEHHEH NO3UIUHU JIMYHOCTH, MATPUOTU3MA, YBAKEHMSI K 3aKOHY U IPaBOMOPSIKY,
YelloBEeKy TpyAa M CTapuieMy IIOKOJEHHIO, B3aMMHOTO YBa)KE€HHUS, OEpEeKHOTO0 OTHOIIEHUS K
KyJAbTYpHOMY HaclEeAUI0 W TpagulydsM MHOTOHAIMOHANIBHOTO Hapoaa Poccuiickoit ®enepannu,
IIPUPOJIE U OKPYKAIOLIEHN Cpefe.

JIMYHOCTHBIE PE3yabTaThl OCBOEHHs y4eOHOTro npenmeTa «brnosorusy 10JKHbBI OTpakaTb TOTOBHOCTb U
CIOCOOHOCTh 00Y4arOLIUXCSl PYKOBOJICTBOBATHCS C(DOPMUPOBAHHON BHYTPEHHEH MO3MLMEH JIMYHOCTH,
CHUCTEMOM LEHHOCTHBIX OpHEHTAlLlUM, MO3UTUBHBIX BHYTPEHHMX YOEKIEHUH, COOTBETCTBYIOLINX
TPAIULMOHHBIM LIEHHOCTSIM POCCHUICKOrO OOIIECTBa, pacCIIMpPEHUE >KU3HEHHOTO OINbITa U ONbITa
JESTEIILHOCTH B IPOLIECCE PEAIM3ALMNA OCHOBHBIX HAIIPABJICHUI BOCIUTATEIBHOU NEATEIBHOCTH, B TOM
4HCJIe B YACTHU:

1) rpakIaHCKOro BOCIMTAHUS:

C(OPMHUPOBAHHOCTh TPAKAAHCKOM MO3MLMU OOyUarOLIEerocss Kak aKTUBHOI'O U OTBETCTBEHHOTO WICHA
poccuiickoro o0IecTBa;

0CO3HaHHE CBOMX KOHCTUTYLIMOHHBIX MPaB ¥ 003aHHOCTEH, yBaK€HHE 3aKOHA U IIPABOIIOPSIIKA;
TOTOBHOCTb K COBMECTHOH TBOPYECKOH AEATENILHOCTH HPU CO3/JaHUM Y4eOHBIX MPOEKTOB, PELICHUU
y4eOHBIX U [T03HABATEIbHBIX 33J1a4, BHIIOJHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh ONPEAEIATh COOCTBEHHYIO MO3ULIMIO 110 OTHOIIEHUIO K SBJICHUSAM COBPEMEHHOM XHU3HU U
OOBACHATH €€;

YMEHHUE YUUTHIBaTh B CBOUX JICHCTBUAX HEOOXOIUMOCTh KOHCTPYKTHMBHOI'O B3aMMOJEHCTBHS JIIOJEH ¢
pa3sHbIMU YOEXKAEHUSAMH, KyJIbTYPHBIMHU LIECHHOCTSAMH M COLIUATBHBIM MOJIOKEHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B IPOLIECCE COBMECTHOT'O BBINOJHEHUS YUYE€OHBIX, NO3HABATENbHBIX U
UCCIIEIOBATENIbCKUX 3a]lad, YBAKUTEIHbHOTO OTHOIIEHUS K MHEHHMIO OINOHEHTOB MpHU OOCYXIAECHUU
CIIOPHBIX BONPOCOB OMOJIOTMUECKOTO COJIEPKAHUS;

TOTOBHOCTb K TyMaHUTapHOM U BOJIOHTEPCKOU NEATEIBHOCTH;

2) NaTPpHOTHYECKOI0 BOCIIUTAHNSA:

C(OPMHUPOBAHHOCTh POCCUHCKON T'pa)TaHCKOW HJEHTUYHOCTH, MATPUOTHU3MA, YBAKEHHS K CBOEMY
HapoJy, 4yBCTBa OTBETCTBEHHOCTH Iiepes PoauHoM, TopAaocTy 3a CBOM Kpai, cBOX PonuHy, CBOM sI3bIK
U KYJIBTYpY, IPOILIJIOE U HACTOSIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILLIEHUE K MPUPOJHOMY HaCJIEIUIO U MaMSATHUKAaM MPHUPOJBI, TOCTHKeHUsM Poccun B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYIE;



CIOCOOHOCTh OLIEHUBATh BKJIAJ POCCUICKUX YUEHBIX B CTAHOBJICHHE U Pa3BUTHE OMOJIOTUH, TOHUMAHUS
3HAa4YeHHUs1 OMOJIOTUH B MIO3HAHUU 3aKOHOB IPUPOJIbI, B )KH3HH YEJIOBEKAa U COBPEMEHHOTO OOIIIECTBA;
uaenHas yoexaEHHOCTh, TOTOBHOCTh K CIHyXeHHI0O W 3ammure OredyecTBa, OTBETCTBEHHOCTh 32 €ro
cyas0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHHUS:

OCO3HAHUE JYXOBHBIX IEHHOCTEN POCCUICKOTO HApO/1a;

c(OpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, ’TUYECKOTO TIOBECHUS;

CIOCOOHOCTh OIIEHWBATh CUTYALMIO ¥ IPUHUMATh OCO3HAHHBIC PEIICHUS, OPHEHTUPYSICh Ha MOPAJIbHO-
HPaBCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HAHHKE JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMUMBOIO OYAYIIEro;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM POJUTENSIM, CO3JaHUI0 CEMbH HA OCHOBE OCO3HAHHOI'O IPHUHATHUS
LIEHHOCTEN CEMEWHOM )KM3HU B COOTBETCTBUHU C TPAIULUAMHU Hapo0B Poccun;

4) 3cTeTHYeCKOro BOCIIMTAHMS:

ACTETUYECKOE OTHOLIEHHE K MHUPY, BKJIIOYas ACTETUKY ObITa, HAYYHOIO M TEXHUYECKOTO TBOPUYECTBA,
CIOpTa, TPYAa, OOIIECTBEHHBIX OTHOILLICHUI;

MMOHUMAaHHE SYMOLIMOHAIIBHOTO BO3JAEHCTBUS AKUBOM MPUPOIBI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIP@&XEHHMIO B pa3HbIX BHMJAX HCKYCCTBAa, CTPEMJICHHE IMPOSBIATh KaydecTBa
TBOPUYECKOMN JTUYHOCTH;

5) ¢usnyeckoro BocnuTAHHMS, (GOPMHUPOBAHHMSA KYJAbTYPbI 3A0POBbSI H 3MOLHOHAJBLHOIO
0s1aronosiy4us:

MMOHUMAaHHE W pealn3aIis 3I0POBOTO U Oe30macHOTO 00pa3a KU3HH (3I0POBOE MUTAaHUE, COOI0IEHNE
TUTMEHUYECKUX TMpPaBUJI U HOpPM, cOaJlaHCUPOBAHHBIM pPEXUM 3aHATHM W OTABIXa, peryiaspHas
(bu3UYecKas akTUBHOCTD), OEPEKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHUSI K COOCTBEHHOMY
(buznyecKoMy U IICUXUYECKOMY 37J0POBBIO;

MOHMMAaHHE I[IEHHOCTH MpPaBUi WHAMBHUIYaJbHOTO U KOJUIEKTUBHOTO 0€30MacHOTO TMOBEACHUS B
CUTYaLMSIX, YTPOKAKOUIUX 30POBBIO U JKU3HU JIIOJIEH;

OCO3HAHHE TOCTEACTBUA U HENPUSATHS BPEIHBIX MPUBBIUEK (YHOTpeOJEHUS aJKOroJisi, HAPKOTHKOB,
KypeHHs1);

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTb K TPYAY, OCO3HAHUE IIEHHOCTH MacTepcTBa, TPYAOIO0HeE;

FOTOBHOCTb K AaKTHUBHOM JI€ATEJIBbHOCTH TEXHOJOIMYECKOM M COLMAJIBHON HAIpaBJICHHOCTH,
CHOCOOHOCTh HHUIIMUPOBATh, IUTAHUPOBATh U CAMOCTOSITENILHO BBITIOJIHATH TAKYIO IEATEIbHOCTS;
UHTEpeC K pa3inyHbiM chepam mpodecCHOHATbHONU JEesTeIbHOCTH, YMEHHE COBEPIIATh OCO3HAHHBIN
BbIOOp Oynymieit mpodeccuu 1 peanu3oBbIBaTE COOCTBEHHBIC KU3HEHHbBIE IIAHbL;

TOTOBHOCTh U CLIOCOOHOCTH K 00OPa30BaHUIO U CAMOOOPa30BAHUIO HA IPOTSHKEHUH BCEH KU3HU;

7) 3K0J10IrM4eCKOro BOCIIMTAHUSA:

AKOJIOTHYECKU I1eJ1ecO000pa3HOe OTHOIICHHE K MPUPOJIe KaK MCTOYHHUKY XKU3HU Ha 3emie, OCHOBE €&
CYILECTBOBAHUS;

MOBBILICHUE YPOBHS IKOJOTUYECKOW KYIBTYphl: MPUOOpPETEHHE OMbITa IJIAHUPOBAHUS MOCTYIKOB M
OLIEHKH UX BO3MOXHBIX TIOCJIEJICTBUNA JIJIsl OKPY>KAIOLIEH Cpeibl;

0CO3HaHME TTI00ATBHOTO XapaKTepa SKOJIOTHYECKUX MPOoOJIeM U MyTel UX pelieHus;

CMOCOOHOCTh UCIOJIb30BaTh MpUOOpeTacMble IPU N3YUYEHUH OMOJIOTUHU 3HAHUS M YMEHUS IIPU pelIeHUH
npo0isieM, CBSI3aHHBIX C PALMOHAIBHBIM IPUPOAOIOIL30BAaHUEM (COOIIIOJICHHE NpaBWII MOBEACHUS B
MpUPOJIE, HAIMpPABIECHHbIX HAa COXpPAaHEHUWE PABHOBECHS B HKOCHUCTEMAX, OXpPaHy BHUIOB, 3KOCHCTEM,
o6uocdepsl);

AKTUBHOE HENPHUATHE JEHUCTBUM, TNPUHOCALIUX BpEA OKPY)KAIOIIEH MPUPOJHOM cCpele, yMEHUe
MPOTHO3UPOBATh HEONATOMPUITHBIE AKOJIOTUYECKUE TMOCIEACTBHS MPEAIPUHUMAEMBIX NEHCTBUA U
MpeAOTBPAILATh UX;

HaJIMYUE€ Pa3BUTOTO SKOJIOTMUECKOTO MBIIIJIEHHS, 3KOJOTHYECKON KYJIbTYPBHI, OIBITA JEATEIBHOCTH
SKOJIOTUYECKOW  HAmpaBJIEHHOCTH, YMEHUS  pPYKOBOJCTBOBATHCS MMM B  IO3HABATENIbHOM,



KOMMYHUKAaTUBHOM U COLMAIbHOM NPAKTUKE, TOTOBHOCTU K yYacCTHIO B IPAKTUYECKOU ACATEIBHOCTU
9KOJIOTMYECKOMN HalpaBIEHHOCTH;

8) HeHHOCTH HAYYHOr0 O3HAHUS:

c(OPMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU H
0O0IIeCTBEHHOHN MPAKTUKH, OCHOBAaHHOTO HAa JIUAJIOTE KYIBTYp, CHOCOOCTBYIOLIETO OCO3HAHHUIO CBOETO
MeCTa B MOJUKYIbTYPHOM MHUPE;

COBEPUICHCTBOBAHUE SI3BIKOBOM M YHTATEJIbCKOW KYNbTYPbl KaK CpEACTBA B3aUMOJEHCTBUSI MEXKIY
JIIOJIbMU U NTO3HAHUS MUPA;

MOHMMaHHUe Crenu(pUKNA OMONOTHM KaK HayKH, OCO3HaHHS €€ poiid B (JOPMUPOBAHHH PAIIOHAILHOTO
HayYHOT'O MBIIUICHUS, CO3JaHUH LIEIOCTHOTO IPEJICTaBICHUS 00 OKPYKaIOLEM MUpE KaK O €IUHCTBE
IIPUPO/IbI, YEJOBEKa U OOIIEeCTBA, B MO3HAHUM NPUPOJIHBIX 3aKOHOMEPHOCTEH W pelleHuu mnpoliem
COXpPaHEHUs IPUPOJIHOTO PABHOBECUS;

yOEKIEHHOCTh B 3HAUUMOCTH OMOJIOTUU JJI COBPEMEHHOM IMBUIIM3ALUN: 00€CTIeYeHNsI HOBOTO YPOBHS
pa3BUTHUST MEIUIMHBI, CO3/IaHUE MEPCHEKTUBHBIX OWOTEXHOJIOTHH, CIOCOOHBIX pelIaTh PECYpCHbIE
poOIeMbl pa3BUTHS YEJIOBEUECTBA, MOUCKA IMyTeH BbIXOJa M3 TI00ANBbHBIX SKOJIOTHYECKUX NMPOOIeM U
ofOecrieyeHus Iepexoja K YCTOWYMBOMY pPa3BUTHIO, PALMOHAIBHOMY HCIOJIB30BAHUIO TPUPOIHBIX
pecypcoB U (pOpMHPOBAHHIO HOBBIX CTaHAAPTOB XKHU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUM OWMOJIOTMYECKUX 3HAHUN B LEISIX MOBBIIIEHUS OOLIEH KyIbTYypHl,
€CTECTBEHHO-HAyYHOM T'PaMOTHOCTH, KaK COCTaBHOM dacTu (yHKIIMOHAIBHOM TIpamMOTHOCTHU
oOyuaronuxcs, GopMupyeMoit Ipyu U3y4eHUU OHOJIOTHH;

MMOHMMAaHHE CYIIHOCTH METOJOB MO3HAHMS, MCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTU
UCIO0JIb30BaTh MOJy4YaeMble 3HAHUS JUIsl aHAIM3a U OOBSICHEHUS SIBICHUN OKpYXalollero Mupa u
MPOUCXOAIINX B HEM U3MEHEHUH, YMEHHE JeNaTh 0O0OCHOBAaHHBIE 3aKIIIOYEHHUS Ha OCHOBE HAy4YHBIX
(aKTOB U UMEIOLIUXCS IaHHBIX C IIEJIbI0 MOTYYEHHS T0CTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CAMOCTOSITENIBHO HCIIOJIb30BaTh OMOJIOTMUYECKHE 3HAHUS JAJs pelleHus mpodiieM B
pEaJIbHBIX KU3HEHHBIX CUTyalUsIX;

OCO3HAHME IIEHHOCTH HAYYHOM [JESATCIBHOCTH, TOTOBHOCTb OCYILECTBIATH IHPOCKTHYID H
HCCIIEIOBATENIBCKYIO ACATEIbHOCTh HHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh M CIOCOOHOCTh K HENMPEPHIBHOMY OOpa30BaHUI0O M CaMOOOPa30BaHUIO, K aKTHBHOMY
MIOJIyYEHHUIO HOBBIX 3HaHUH 110 OMOJIOTMH B COOTBETCTBHUHM C )KU3HEHHBIMU IOTPEOHOCTAMHU.

METAIIPEIMETHBIE PE3YJIbTATbBI

MetanpeaMeTHble pe3yiabTaThl OCBOEHUSI y4eOHOTo npeaMera «bHoIorusy BKIIOYAIOT: 3HAUUMBIE IS
dbopMHUpOBaHHMSI ~ MHUPOBO33PEHHA  OOy4AIOUIUXCA  MEXAUCHUUIUIMHApHBIE  (MEXIpEAMETHbIE)
oOlIeHayYHbIE MOHATHUS, OTPAXKAIOIINE [EJIOCTHOCTh HAyYHOU KapTUHBI MHUpa U clielu(UKYy METOI0B
MO3HAHUS, UCTIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTus, SBICHHE, MPOIECC, CUCTEMA,
Hay4yHbI (aKT, MPHUHIIMIL, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHSs, HCCIeAOBaHUE, HAOIIOACHHE,
U3MEpEeHue, DSKCIEpUMEHT U JpYyrux), YHHBEpcalbHble Y4eOHbIe JeHCTBUS (II03HABATENbHEIE,
KOMMYHHKaTHBHBIE,  PEryJIsiTUBHBIE),  obecreunBatomiye  ¢GopmMupoBanue  (PyHKIIMOHATBHOM
I'PaMOTHOCTH U COLMAIILHOW KOMIETEHIIMU O0YyJaroIuXcs, CIIOCOOHOCTh 00yUaroImuxcs UCIOIb30BaTh
OCBOEHHbIE MEXIMCIUIIIMHAPHBIE, MUPOBO33pEHUYECKHE 3HAHUS U YHUBEpCAIbHbIE yueOHbIe eHCTBUS B
MIO3HABATEIbHON U COLMAJIBHOM TPAKTHKE.

MertanpeqMeTHble pe3ylbTaThl OCBOCHHS IPOrpaMMbl CpelHero oomiero oOpa3oBaHUs JOJKHBI
OTpaxarb:

OBi1aieHHe YHMBEPCAIbHBIMH YUeOHBIMH MO3HABATEIbHBIMY 1€ CTBUSIMU:

1) 6a3oBble JIOrMYecKHe AeHCTBHS:

CaMOCTOSITENILHO (POPMYIMPOBATh U aKTyaJIM3UPOBATh MPOOIIEMY, paCCMAaTPUBATh €€ BCECTOPOHHE;
UCIOJb30BaTh IIPH OCBOCHUH 3HAHUI MPUEMBI JOTMYECKOTO MBIIIEHUS (aHalM3a, CUHTE3a, CPAaBHEHHUS,
KiIaccu(uKanuy, o000OLIEeHHs), pacKpbIBaThb CMBICT OHOJOTMYECKMX TOHATHH (BBIIENATH HX
XapaKTepHbIe TPU3HAKHU, YCTAHABIMBATh CBSI3U C IPYTUMHU MOHATHIMH);



ONPENENATh LENU JEATEIIbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUM HUX JOCTHUIKEHHS, COOTHOCHUTH
pEe3yJbTaThI IECATENBHOCTH C IOCTABICHHBIMU LEAMU;

WCIO0JIb30BaTh OMOJIOTUYECKHE MOHITHS ISl OObSICHEHUS (DAKTOB U SBJICHUI KUBOU MTPUPOJIBI;

CTPOUTH JIOTMUECKHE PpACCYXACHHUS (MHIYKTUBHBIC, JEIyKTUBHBIC, [0 aHAJOTWHU), BBISBISATH
3aKOHOMEPHOCTH U TMPOTUBOPEYHS B PACCMATPUBACMBIX SBJICHUAX, (DOPMYIUPOBATH BBHIBOJBI U
3aKJIIOUCHUS;

MPUMEHATh CXEMHO-MOJEIBHBIE CPEACTBA I MPEICTABIECHUS CYIIECTBEHHBIX CBS3€M U OTHOIIEHUN B
M3y4aeMbIX OMOJIOTMUECKMX OOBEKTaX, a TaKXe MPOTUBOPEUUH pPa3HOTO pPOJa, BBISBICHHBIX B
pa3IUYHBIX HHPOPMAITMOHHBIX UCTOYHHUKAX;

pa3zpabaTeiBaTh IUIAH pEIICHUsS MPOOJIEMbI C Y4€TOM aHalu3a HWMEIONIUXCS MATEePHAIBHBIX U
HEMaTEpPHUaIbHbBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B JIEATEIBLHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB LEJSAM, OLEHUBATH PUCKU
MOCJICACTBUM ACATCIBHOCTH;

KOOPJAMHHUPOBATH U BBITMIOJIHATH PabOTy B YCIOBUSX PEATbHOTO, BUPTYaIbHOTO U KOMOMHHPOBAHHOTO
B3aUMOJICHCTBHS,

pPa3BUBATh KPEATUBHOE MBIIIUICHHUE MPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

2) 6a30BbIe MCCIIEA0BATEIbCKIE IeHCTBHS:

BJIQJIETh HaBBIKAMH y4€OHO-MCCIIEIOBATELCKOW M MPOEKTHOW JESATEIbHOCTH, HaBBIKAMU Pa3pelICHUs
mpoOsieM, CHOCOOHOCThIO M TOTOBHOCTBIO K CaMOCTOSITEIbBHOMY TIOMCKY METOJIOB PEIICHUS
MPAaKTUYECKUX 3a7a4, TPUMEHEHUIO PA3TUYHBIX METOJIOB IMO3HAHMUS;

WCIMOJIb30BATh PA3JIUYHBIE BHJBI JIEATEIIBHOCTH MO MOJYYEHHUIO HOBOTO 3HAHMS, €r0 MHTEPIpPETALUH,
npeoOpa3oBaHUI0 ¥ MPUMEHEHHUIO B YYEOHBIX CHUTYAIlMsAX, B TOM YHCJIE TPH CO3JAaHUU YYCOHBIX U
COILMAJIBHBIX MTPOEKTOB;

(dhopMupOBaTh HAYYHBIN THIT MBIITUICHUS, BIAJACTh HAYYHON TEPMUHOJIOTHEH, KIIFOUEBBIMU TMMOHATUSIMH U
METOJIaMHu;

CTaBUTh U (POpMYyIUPOBATH COOCTBEHHBIC 3aa4Ml B 0Opa30BaTEIbHOW NEATEILHOCTH M >KW3HEHHBIX
CUTYyalUsX;

BBISIBJIATh TPUYUHHO-CJIICACTBEHHBIE CBA3M M aKTyaJIM3UpPOBaTh 3a7ady, BBIIBUTATh THUIIOTE3Yy €€
pelIeHHs, HAaXOAUTh apryMEHThl ISl JOKa3aTelbCTBAa CBOMX YTBEPXKACHUM, 3aJaBaTh MapameTpbl U
KpUTEPUU PEIICHUS;

aHAJIM3UPOBATh MOJYYCHHBIE B XOJE€ pEHICHUs 3aJayd pe3yiabTaTbl, KPUTHYECKH OIEHUBATh HX
JIOCTOBEPHOCTb, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBUSIX;

JaBaTh OIEHKY HOBBIM CHUTYAIlUsM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIIECTBJISATh  IICJICHANIPABICHHBIM TOWCK TIEPeHOca CPeACTB HM  CIOCOOOB  JCHCTBUS B
poQecCHOHANBHYIO CPEy;

yYMETb MEPEHOCUTH 3HAHUS B TIO3HABATENbHYIO U MPAKTUYECKYIO 00JIACTH KU3HEICATEIbHOCTH;

yMeTb UHTETPUPOBATH 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIC WJICH, TNpelaraTb OPUTHHAIBHBIC TOJXOJbI U PEHICHUS, CTaBUTh MPOOJIEMbI H
3a/1auu, JOIYCKAIOIINE AIbTEPHATUBHbBIC PEILICHHUSL.

3) pabora ¢ ungopmanmeii:

OpUEHTUPOBAThCS B PA3TMYHBIX HCTOYHMKAX HH(popmammu (Tekcre y4eOHOTO MmocoOus, HaydyHO-
MOMYJISIPHOM TUTEpaType, OUOIOTHUECKUX CIOBApSAX U CIIPAaBOYHHUKAX, KOMITBIOTEPHBIX 0a3aX JaHHBIX, B
WuTepHere), aHanmu3upoBaTh MHGOPMAIUIO PA3IMYHBIX BHJIOB UM (HOPM MPEACTABICHUS, KPUTHUYECKH
OLICHUBATh €€ TOCTOBEPHOCTh U HENPOTUBOPEUUBOCTH;

(dbopMynupoBaTh 3aMpoCchl M MPUMEHATh PA3IMYHBIE METOJBI MPHU MOHWCKE U O0TOOpe OMOIOTHYECKOM
nHpopManuy, HeOOXOAUMOH /7Sl BBITIOTHEHHS y4eOHBIX 3a/1a4;

npuoOpeTaTh OTIBIT HCTIOJIb30BAHUS UH(POPMAITMOHHO -KOMMYHUKATHBHBIX TEXHOJIOTHH,
COBEPILIEHCTBOBATh KYJbTYPY aKTUBHOTO HCIOJIb30BAHUS PA3IMYHBIX TOMCKOBBIX CUCTEM;
CaMOCTOSITENIbHO BBIOMpATh ONMTUMANBHYIO (OPMY TMPEICTaBICHHUS OHOJOTHYECKOW HH(POpMAINH
(cxembl, rpaduky, TUArpamMmbl, TaOIUIIBI, PUCYHKH U IPYTOE);



UCTIOJb30BaTh HAYYHBIA SI3bIK B KAaueCTBE CpEACTBAa IpU paboTe ¢ OMonornyeckoil MHpopMarmei:
MPUMEHATh XUMUYECKUE, PU3NIECKUE U MAaTEMAaTHYECKHE 3HAKU M CUMBOJIBI, (OpPMYJIIbI, a0OpeBHaTypy,
HOMEHKJIATYpY, UCIIOJI30BATh U MPEOOPA30BHIBATh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATIISTHOCTH;
BJIQJICTh HAaBbIKAMH pPAclO3HaBaHWS M 3aIlUThl HH(popManuu, HHPOPMAIUOHHONW O0E30MaCHOCTH
JIMYHOCTH.

OgJaieHNe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH e CTBUAMU:

1) o6menmne:

OCYIIECTBIISITh KOMMYHUKAIlMM BO BCeX cdepax >KHU3HH, AKTUBHO YYacTBOBaTh B JHAJOre WIH
JMCKYCCHUU TI0 CYLIECTBY OOCYXJaeMOW TeMbl (YMEHME 3aJaBaTh BOIPOCHI, BBICKA3bIBATH CYKICHUS
OTHOCHUTEJILHO BBINOJIHEHUSI Ipe/ylaraéMoi 3a/1auk, Y4UThIBaTh UHTEPECHI U COTJIACOBAHHOCTD MO3ULIMM
JPYTUX YY4aCTHUKOB JIMAJIOra UM TUCKYCCHUH);

pacrno3HaBaThb HeBepOaJbHBIE CpeACTBa OOUICHMS, IIOHMMAaTh 3HAYE€HHWE COLUAIbHBIX 3HAKOB,
MPEINOChUIOK BO3HUKHOBEHHS KOH(MJIMKTHBIX CHUTYallMid, YMETh CMSTYaTh KOH(MIMKTHI W BECTH
MIEPETOBOPHI;

BJIAJIETh Pa3IMUHBIMU CIIOCOOaMM OOIIEHUS U B3aUMOJEHCTBUS, MOHUMATh HAMEPEHUS APYTuX JHOAEH,
MPOSIBIIATh YBAKUTEJIBHOE OTHOIIEHHE K COOECEAHUKY U B KOPPEKTHOU Gopme (HopMyIupoBaTh CBOU
BO3paKEHMUS;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBO TOUKY 3pPEHUS C UCIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) COBMeCTHasl 1eSAITEIbHOCTh:

MOHUMAaTh M WCIIOJIB30BaTh TPEHMYIIECTBA KOMAHIHOW W WHIUBUAYaIbHOW PaOOTHI MPHU PEIICHUU
Ouosoruuyeckod MmpoOseMbl, OOOCHOBBIBaTH HEOOXOAMMOCTh NPHUMEHEHHS TIPYMIOBBIX (QOpM
B3aUMO/ICHCTBUS MPU pelIeHNH yueOHOM 3a/1auu;

BBIOMpATh TEMATHKy U METOJbl COBMECTHBIX JIEHCTBUN € y4ETOM OOIIMX MHTEPECOB U BO3MOXKHOCTEH
Ka)/I0T0 4IE€Ha KOJUIEKTUBA,;

IIPUHUMATh 1€ COBMECTHOW JESATEIbHOCTH, OPraHU30BbIBATh M KOOPAMHHUPOBATH NEMCTBUS 1O €€
JOCTH)KEHHUIO: COCTaBJIATh IUIAaH JAEHCTBHM, paclpelesaTh poju ¢ y4ETOM MHEHMHM Y4aCTHHKOB,
00CYX/1aTh pe3yabTaThl COBMECTHOM pabOTHI;

OLICHMBaTh KayeCTBO CBOEr0 BKJIAaJa M KaXJIOro0 YyJYacTHUKAa KOMaHAbl B OOIMMH pe3yabTaT IO
pa3pabOTaHHBIM KPUTEPHUSIM;

Ipe/ularatb HOBbIE NPOEKTHI, OLIEHUBATh WJEHU C MO3ULUU HOBU3HBI, OPUTHHAIBHOCTH, MPAKTHYECKON
3HaYMMOCTH;

OCYLIECTBIIATh IO3UTUBHOE CTPATErMUECKOE IIOBEJCHME B PA3IMYHBIX CUTYalUsX, HPOSBIATH
TBOPYECTBO M BOOOpakeHUE, ObITh MHULIUATUBHBIM.

OsJiaieHNe YHHBEPCAJIbHBIMHU PeryJsiTHBHbIMH 1eHCTBUAMM:

1) camoopraHu3anus:

UCIOJb30BaTh OMOJOIMYECKHE 3HAHMS JUIS BBISBICHUS IMPOOJEM U UX PEIICHUS B JKU3HEHHBIX U
y4EOHBIX CUTYyallUsX;

BbIOMPATh Ha OCHOBE OMOJIOIMYECKMX 3HAHUM LIEJIEBbIE U CMBICIIOBBIE YCTAHOBKH B CBOUX JAEHCTBUSX U
MOCTYIIKaX 110 OTHOUICHUIO K KHMBOH MPUPOJIE, CBOEMY 30POBBIO U 370POBBIO OKPYKAIOLIUX;
CaMOCTOSITEJIBHO OCYILECTBIIATh IM03HABATENIbHYIO JAEATENbHOCTb, BBIABIATH IMPOOJIEMBbI, CTaBUTh U
¢dbopMynupoBaTh COOCTBEHHBIE 3a7]a4ll B 00pa30BaTEIbHON JESITEIbHOCTH U )KU3HEHHBIX CUTYALIUsAX;
CaMOCTOSITEJIbHO COCTABIIATH IJIaH PELICHUS MPOOIEeMbl C YI4ETOM UMEIOLIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTECHU;

J1aBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciMpATh paMKU y4eOHOTO IpeMeTa Ha OCHOBE JIMUHBIX MPEANOUTCHUN];

Jie7IaTh OCO3HAHHBIN BBIOOD, apryMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTH 32 PEILICHUE;

OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;

CocoOCTBOBATh (POPMUPOBAHUIO U TPOSIBICHHUIO IIMPOKOH SPYIMIMH B Pa3HbIX 00JAcTIX 3HAHUH,
MIOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTeNbHBIN U KyJIbTYpHBIN YPOBEHb.

2) CaMOKOHTPOJIb:



JIaBaTh OLIEHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHBBI B ACATEIBHOCTb, OLIECHUBATH COOTBETCTBUE
pe3ynbTaTOB LENSM;

BIIQJICTh HABBIKAMH I[IO3HABATEIIBHONW peQreKkcHd KaK OCO3HAHUS COBEpIIACMbBIX JIEHCTBUH U
MBICIIUTEIBHBIX TPOIECCOB, WX PE3yJIbTATOB U OCHOBAaHWH, HCIOJL30BAaTh MPUEMBI peQIICKCHH s
OIIEHKH CUTYAIIMH, BEIOOpA BEPHOTO PEILICHNUS;

YMETh OLIEHUBATH PUCKH U CBOEBPEMEHHO MPUHUMATDH PEIICHUS IO UX CHUKEHHUIO;

MPUHUMATh MOTHUBBI U @pTYMEHTBI IPYTUX IIPU aHAJIU3E PE3YIIBTATOB JCSITEIBHOCTH;

3) npuHsATHE CeOST M APYrUX:

MIPUHUMATD €051, TOHMMAasi CBOM HEJAOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHUBBI U aPTYMEHTBI IPYTHUX MPU AHAIU3€E PE3YyJIbTAaTOB AEATEIbHOCTH;

MIPU3HABATH CBOE MPABO U MPABO JPYrHX Ha OIINOKH;

pa3BUBATH CIIOCOOHOCTh MOHUMATh MUP C MO3UIIUHU APYTrOro YeIOBEKa.

MHNPEAMETHBIE PE3YJIbTATbBI

[IpenmetrHbie pe3ynabTaThl ocBoeHus nporpammbel COO 1o Ouosiornu Ha 6a30BOM YpPOBHE BKIIIOYAIOT
cnenupuveckue s yaeOHoro mpeamera «bHONIOrHs HaydHbIE 3HAHUS, YMEHUS U CIIOCOOBI IeHCTBUI
10 OCBOEHUIO, HHTEPIPETAINH U TIPEe00pa30BaHUIO 3HAHUHN, BUJIBI JESITEIHHOCTH T10 TTOJTYISHUIO HOBOTO
3HAHHUS W MPUMEHEHHWIO 3HAHWW B PA3IUYHBIX YUYCOHBIX CHUTYAIUSAX, a TAaK)KE B PEATbHBIX KU3HEHHBIX
CUTYallUsIX, CBSI3aHHBIX C OMOJIOTHEH. B mporpaMMe mpenMeTHbIe pe3yabTaThl MPEACTaBICHBI M0 TOIaM
00y4eHwHs.

[IpenmeTtHbIe pe3ynbTaThl OCBOSHHSI ydeOHOTO mpeamera «bronorus» ¢ 10 Knacce TOHKHBI OTPaXath:
Cc(OPMHUPOBAHHOCTh 3HAHWIA O MECTE W POJM OWOJOTHH B CHCTEME HAyYHOTO 3HAHUS €CTECTBEHHBIX
HayK, B (OPMUPOBAHMU COBPEMEHHON €CTECTBEHHO-HAy4yHOW KapTHHBI MHpa W HAay4yHOTO
MHPOBO33PEHHUS, O BKIAJE€ POCCUNCKUX U 3apyOeKHBIX YUEHBIX-OMOJOTOB B pa3BUTHE OMOJIOTHH,
(YHKIIMOHATBHOM IPaMOTHOCTH Y€JIOBEKa JIJIsl pElIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHE pPacKphIBaTh COJIEpaHHEe OMOJIOTMYECKUX TEPMHHOB M MOHSATHM: JKU3Hb, KJIETKA, OPraHHU3M,
MeTabom3M (OOMEH BEIIECTB W TPEBpalleHHWe SHEPTHH), TOMEOCTa3 (CaMOperyisiius), ypoBHEBas
OpraHM3aiusi JKUBBIX  CHCTEM, CaMOBOCIpOU3BelIeHUE  (PEHpOAYKIHsS),  HACIEICTBEHHOCTD,
HU3MEHUYUBOCTb, POCT U PA3BUTHUE;

YMEHHE Uu3Jlaratb OHUOJIOTHMYECKHE TEeOpHUM (KJIETOYHAs, XPOMOCOMHAs, MYTAllMOHHAs, LEHTpajbHas
JI0OTMa MOJIEKYJIsipHOUM Oumostorun), 3akonbl (I'. Menngens, T. Moprana, H. 1. BaBwioBa) u yuenus (o
LEHTpax MHOT00Opa3usi U TMPOUCXOXKIACHHUS KyIbTypHbIX pacteHuii H. W. BaBunoma), onpenensts
IPaHULbI UX TPUMEHUMOCTHU K KUBBIM CUCTEMAaM;

YMEHHE BIJIAJICTh METOJJaMU HAYYHOTO MO3HAHUS B OMOJIOTHUHU: HAOIIOICHUE U OTMCAHUE KUBBIX CUCTEM,
MPOLIECCOB U SIBJICHHI, OpraHU3alus U MPOBEICHHE OHOJIOTUYECKOTO JKCIEPUMEHTA, BBIABIKEHUE
TUIOTE3b], BBISIBICHHUE 3aBUCHUMOCTH MEXAY HCCIIEIyeMbIMU BEIMYMHAMHU, OOBSCHEHHE MOTYyYCHHBIX
PE3yNbTAaTOB, WCIOJF30BAHHBIX HAYYHBIX MOHATUN, TEOPUH M 3aKOHOB, YMEHHE JeJaTh BBIBOJBI Ha
OCHOBAHUU TMOJYYCHHBIX PE3YIbTATOB;

YMEHHE BBIJICISTH CYIIECTBEHHbIE TPU3HAKU BUPYCOB, KIETOK MPOKAPUOT U DYKAPHOT, OJHOKIETOUHBIX
Y MHOTOKJIETOUHBIX OPraHU3MOB, 0COOEHHOCTH IMPOIECCOB: 0OMEHA BELIECTB U MPEBpAILEHUs] SHEPTUU
B KJeTKe, ()OTOCHHTE3a, MJIACTUYECKOTr0 U SHEPreTHYecKoro oOMeHa, XeMOCHHTE3a, MHTO03a, Meilo3a,
OTLIOIOTBOPEHUS, PA3MHOKECHHSI, UHANBUAYATLHOTO Pa3BUTHUS OpraHu3Ma (OHTOTEHE3);

yYMEHHE MPUMEHSTh MOJy4YeHHbIC 3HAHUS U OOBSICHEHHUS OMOJIOTUYECKUX MPOLIECCOB U SBICHUM, A
NPUHATUS NPAKTUYECKUX PpEIIeHUN B IMOBCEJHEBHOM >KM3HM C LEJIbI0 oOecredeHus: 0e30MacHOCTH
CBOETO 3/I0POBbS M 3/I0POBBSl OKPYXKAIOIIUX JIO/EH, COOMIOAEHUS HOPM TI'pPaMOTHOTO TOBEJCHUS B
OKpyXXarollleil MPUPOJHOM cpele, MOHMMaHWE HEOOXOJAMMOCTH HCIOJB30BaHUA JOCTHKEHUN
COBPEMEHHOM OMOJIOTUU M OMOTEXHOJOT U /ISl PAIMOHAIBHOTO MPUPOIOTIOIH30BaAHHUS;

YMEHHUE pellaTh 3JeMEHTapHbleé T'€HETHYECKHE 3a7auyd Ha MOHO- M JUTHOpPUAHOE CKpEILIMBAaHUE,
CIIETIJICHHOE HACJIEJIOBAHUE, COCTABJATh CXEMbl MOHOTHOPUIHOTO CKPEIIMBAHUS JUIsl TpEICKa3aHUs
HACJIeIOBAHUS MIPU3HAKOB Y OPTaHU3MOB;



YMEHHUE BBINOJHATH JAOOpAaTOpHBIE M IpaKTUYecKue paboThl, coOnmogaTh NpaBuia MHpu padore ¢
y4eOHBIM U JTA00paTOPHBIM 000PYIOBAHUEM;

YMEHHE KPUTHYECKH OICHWUBATh M HMHTEPIPETHUPOBATH HHPOPMAIMIO OUOJIOTHYECKOTO COICpPIKAHWS,
BKJTIOUAIONIYIO TICEBOHAYYHBIC 3HAHUS U3 PA3IMYHBIX UCTOYHUKOB (CPEICTBA MacCOBOU MH(pOpMAIUH,
HAyYHO-TIOMYJISIPHBIE MAaTepPHallbl), ITHYECKUE AaCIEeKTHl COBPEMEHHBIX HCCIEAOBAHUNW B OWOJIOTHH,
MEHIHE, OMOTEXHOJIOT UM,

YMEHHE CO3/1aBaTh COOCTBCHHBIC IHUCHMEHHBIC M YCTHBIC COOOIIEHUS, 0000mas OHOJIOTHYECKYIO
MH(OPMALIHIO U3 HECKOJIBKUX HCTOYHHUKOB, TPAMOTHO HCIIOJIB30BATh MOHATHIHBIN ammapaTr OHOJIOTHH.
[IpenMeTHBIC pe3yabTaThl OCBOCHHS yueOHOTO npenmeTa «buonorus» ¢ 11 knacce NOKHBI OTPAXKATh:
c(OPMHUPOBAHHOCTh 3HAHUH O MECTE W POJIM OMOJIOTMU B CHUCTEME HAyYHOTO 3HAHUS €CTCCTBCHHBIX
HayK, B (QOPMUPOBAHWU COBPEMCHHOW €CTCCTBEHHO-HAyYHOW KapTHHBI MHpa W HAYYHOTO
MHPOBO33PEHHUS, O BKIAJC POCCUHCKHX M 3apyOeKHBIX YUEHBIX-OMOJIOTOB B Ppa3BUTHE OHMOJIOTHH,
(YHKIIMOHATLHOW TPAMOTHOCTH YeJIOBEKaA JIJIS PEIICHHSI )KU3HEHHBIX 33]1a4;

YMEHHE PACKPBIBATh COJECpXKaHUE OMOJIOTHUECKUX TEPMUHOB W TOHSATHI: BUJ, IMOMYJISIIHS, TeHOPOH]I,
SBOJIIOLIMS,  JIBIKYIIHE  CWIbl  ((akTOphl)  SBOJIOLMH,  MPUCIIOCOOJICHHOCTh  OPTraHHU3MOB,
BHJI000pa30BaHMe, JKOJOTHYECKHe (HAKTOPBI, YKOCHUCTEMA, MPOJIYIICHTHI, KOHCYMEHTBI, PEIyICHTHI,
LTI MMATAHUS, SKOJIOTUYECKast MUpaMuIa, OMoreomeHos, onocdepa;

YMEHHE U3JIarath OMOJIOTHYECKHE TeopHuH (IBorononHas Teopust Y. [lapBuHA, CHHTETHYECKAsT TEOPHUS
ABOJIIOIIMH), 3aKOHBI M 3aKOHOMEPHOCTH (3apoapimeBoro cxoactBa K. M. bapa, uepenoBanus riaBHbBIX
HanpaBiieHuid u myrted sBomronu A. H. CeseprioBa, yuenuss o Ouocdepe B. WM. Bepnamckoro),
OTIPEJICIIATH TPAHUIIBI UX TPUMEHUMOCTH K )KHBBIM CHCTEMaM;

YMEHHE BJIaJICTh METOJIaMH HAYJHOTO TO3HAHUS B OMOJIOTHH: HAOIIOJACHUE W ONMCAHUE JKUBBIX CHCTEM,
MIPOIIECCOB W SIBJICHWM, OpraHW3aIlus W TPOBEJCHHE OMOJIOTHMYECKOTO AKCIEPUMEHTA, BBIIBIKCHHE
THIIOTE3bI, BBISABICHHE 3aBHCHMOCTH MEXIY HCCIEAYEMBIMH BEIMYHMHAMH, OOBSICHEHHE IMOJYyYCHHBIX
pe3yIbTaTOB, UCIOIBb30BAHHBIX HAYYHBIX MOHITHH, TEOPH M 3aKOHOB, yMEHHE JejaTh BBIBOJBI Ha
OCHOBAHHU TIOJTYYEHHBIX PE3yIbTATOB;

YMEHHUE BBIJICISATH CYIIECTBCHHBIE MPU3HAKN CTPOCHHS OMOJIOTHYECKUX OOBEKTOB: BHJIOB, MOIYJISIIUH,
MPOIYIIEHTOB, KOHCYMEHTOB, PEIyIIEHTOB, OHOTEOIICHO30B M 3KOCHCTEM, OCOOCHHOCTH MPOIIECCOB:
HAaCJEACTBEHHONW WM3MEHYMBOCTH, €CTECTBEHHOro OTOOpa, BHI000pa30BaHMS, MPHUCIOCOOICHHOCTH
OpPraHu3MOB, JICHCTBUS YKOJIOTHYECKUX (DAKTOPOB HAa OPraHU3MBI, IEPEHOCA BEIIECTB U MIOTOKA YHEPTUU
B 9KOCHCTEMaX, aHTPOIIOTCHHBIX U3MEHEHUH B DKOCUCTEMaX CBOEH MECTHOCTH, KPYyrOBOPOTA BEIIECTB U
OMOTeOXMMHYECKUX IIUKJIOB B Onocdepe;

YMEHHUE MPUMEHSTDH TOJTyUYCHHbIC 3HAHUS Il OOBSICHEHHS OMOJIOTUYECKHUX MPOIECCOB M SBICHHUH, VIS
NPUHATUS TPAKTUYCCKUX PEIICHUH B TOBCEJHEBHON >KM3HHM C IEJIBI0 OOecredeHus 0e30MacHOCTH
CBOETO 3JI0OPOBbS U 3J0POBBSI OKPYXKAIOIIUX JIFOJCH, COOJMIOACHUS HOPM TI'PaMOTHOTO TOBEICHHS B
OKpYXKarollled MPUPOJHOW Cpele, TMOHMMAaHUE HEOOXOJAUMOCTH HCIOJb30BAaHUS JIOCTHXKCHHUN
COBPEMEHHOM OMOJIOTHH JIJISl PAIlHOHAILHOTO TIPUPOIOTIOIH30BAHUS;

YMEHHUE pellaTh 3JEMEHTapHbIC OWOJIOTHYECKUE 3aJaud, COCTaBISATh CXEMbI IMEPEHOCA BEIIECTB U
SHEPTUHU B IKOCUCTeMax (IeTy NUTaHus ),

YMEHHUE BBINIOJHATh JITAOOPATOPHBIE W IpaKTUYECKUe paboThl, COONIOIATh TpaBuUia Mpu padote ¢
y4eOHBIM U JTa0OpaTOPHBIM 000PYIOBaHUEM;

YMEHHE KPUTHYECKH OIEHUBATh M HMHTEPIPETUPOBATH MH(POPMAIUIO OHOJOTHYECKOTO COAEPIKAHUS,
BKJTIOUAIONTYIO TICEBOHAYUHbIE 3HAHUS U3 PA3IUYHBIX UCTOYHUKOB (CPECTBA MacCOBOM MH(pOpMaIuy,
HAyYHO-TIOMYJISIPHBIE ~ MaTepHalibl), paccMaTpuBaTh TIOOadbHBIE  DKOJOTHYECKHE  MPOOJIEeMbI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOUIEHUIO K HUM COOCTBEHHYIO MO3UIIHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIE MHUCHMEHHBIE U YCTHBIE COOOIIEHUs, 0000IIas OHOIOTHYECKYIO
MH(OPMALIHIO U3 HECKOIBKUX UCTOYHHUKOB, TPAMOTHO HCIIOJIH30BAaTh MOHATHIHBIN amnmapaTr OHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoiabubie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI pecypest
bubmnoreka [IOK
! bronorus kax Hayka 4 05 https://m.edsci.ru/7f410292
2 JKuBbIe cucTeMBl U MX OpraHu3aIus 4 bubmmorexa [IOK
https://m.edsoo.ru/7f41c292
bubmnoreka IJOK
3 XUMUYECKUI COCTaB U CTPOCHUE KIIETKU 10 1 https://m.e dséf).ru 175416292
bubmnorexka IJOK
4 JKu3HenesTenbHOCTh KIIETKU 10 https://m.e dsg).ru 175416292
5 PazmHOXeHUE M MHAUBUIYAIBHOE Pa3BUTHE 12 1 bu6mmoreka [IOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD 16 15 bu6mmoreka [JOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
7 Cenexuusi opranu3MoB. OCHOBBI 5 bu6mmoreka [JOK
OMOTEXHOJIOIUU https://m.edsoo.ru/7f41c292
8 PezepBHOE Bpems 3 bubmmorexa LIOK
https://m.edso0.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOPAMME 64 0 4
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11 KJIACC

KosauuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (undposbie)
Ne i/ Kourpoububie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
bubmmoreka [{OK
1 1 1
BOMOIVOHHAST GHOTOTAS > https://m.edsoo.ru/7f41cc74
9 Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 14 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
11 1
3 Oprani3Mbl i OKpykalolas cpea 0 https://m.edsoo.ru/7f41cc74
bub OK
4 Coo01mecTBa ¥ 9KOJIOTHUECKHE CHCTEMBI 20 htI/tIszI:jI/(r)rT\.eeI:si.ru 7fa1ceT4
bu6mmoreka [IOK
5 P 4
S3CPBHOC BpEMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10
- 64 0 2.5

I[TPOTPAMME



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

10 KJIACC
N KounyecTBo yacoB Jlara DJIeKTPOHHBbIE HU(PPOBHIE
Tema ypoka KonTpoubnbie | IlpakTnueckue o0pa3oBaTe/IbHbIE
n/n Bcero H3Yy4YeHH s
padoTsI padoThbI pecypchl
bubmmoreka [{OK
1 buostorus B cuctemMe HayK 3 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo bl ITO3HAHUS KUBOU
npuposl. [IpakTudeckas padora
2 NIQ) lp«Il/IICHOJ'III))SOBaHI/Ie pa3lJ)qumx 2 0.5 bubmmorexa LIOK
https://m.edso0.ru/863e6122
METOJIOB TIPH U3YUCHUHU
OMOJIOTHYECKUX 0OBEKTOBY
3 buonornueckue cucTeMHl, 3 bu6mmoreka [IOK
MIPOIIECCHI M UX U3yYEHUE https://m.edsoo.ru/863e6564
4 XUMHYECKHH COCTaB KIETKU. Boma 5 bu6mmoreka [IOK
1 MUHEpaJIbHbIE COJIH https://m.edsoo.ru/863e674e
bu6mmoreka [JOK
5 benku. CocTtaB u cTpoeHHE OCIKOB 2 https://m.eds00.ru/863e6b72
depMeHThI — OMOJIOTHYECKUE
KaranuzaTopsbl. JJabopaTtopHas
5 pabota Ne 1 «M3yuenue 5 05 bubnuoreka [IOK
KaTaJIMTHYECKON aKTHBHOCTH ' https://m.edsoo.ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMuIas3bl
WJTU KaTajiasbl)»
bu6mmoreka [JOK
! Yraesozet. Jrie 2 https://m.edso0.ru/863e6870
bu6nmoreka [JOK
8 Hytentonbie kicnorst. AT® 2 https://m.edso0.ru/863e6d5c



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

I/ICTOpI/ISI U MCTOABI U3YUCHUS

bubmuoreka [JOK

o kietku. Kierounas teopust https://m.edsoo.ru/863e6e88
10 Knerka kak nenocTHas xKuBas
cucrema
Crtpoenune s3ykapuoTUYECKOU
kieTku. JlabopatopHast pabora Ne
2 «M3y4eHne CTpoeHus KIETOK bubnnorexa [JOK
11 pacTeHuM, )KUBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6ff0
OakTepuii 1Mo MUKPOCKOIIOM Ha https://m.edso0.ru/863e716c
TOTOBBIX MUKpOIIpernapaTax u ux
OTTHCAHHEC
bu6moreka [IOK
12 OOMeH BeIecTB Wi MeTaboIu3M https://m.eds0o.ru/863e766¢
bu6mmoreka [IOK
13 dorocuiites. XemocHiTes https://m.edso0.ru/863e7c98
. bu6mmoreka [IOK
14 dmeprerieckiit oomen https://m.edsoo.ru/863e7aae
JKU3HEHHBIN UK KIETKH.
Jenenune kiaeTku. MuTos.
15 JlaGopaTtopnast padota Ne 3 05 bubmuoreka [JOK
«HabmroneHne MUTO3a B KIETKaX ' https://m.edso0.ru/863e7dc4
KOHYMKa KOpeIIKa JIyKa Ha
TOTOBBIX MUKPOIIpEIIapaTax»
16 Buocunres Oenka. Peakiusa bu6mmoreka [JOK
MaTpPUYHOTO CHHTE3a https://m.edsoo.ru/863e796e
17 Tpaucnsmus — OuocuHTe3 Oenka bubmorexa HOK
https://m.edsoo.ru/863e796e
18 Hexnerounsie hopMbl )KU3HU — bubnuorexa [IOK

BUPYCHI

https://m.edso0.ru/863e7540



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
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540

bubmuoreka [JOK

19 @®opMBbI pa3MHOKEHUS OPraHM3MOB https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubmmorexa [{OK
20 Meiios https://m.edsoo.ru/863e7f4a
OO0pazoBaHue U pa3BUTHE MOJOBBIX
kieTok. Omio10TBOpEHUeE.
21 JlabopaTtopnast padota Ne 4 05 bubnuoreka [JOK
«M3yueHne CTpOCHHUS TOJIOBBIX https://m.edso0.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHKpOIIpenapaTax»
29 WNHnuBunyanbHOE pa3BUTHE bubnuoreka [IOK
OpraHu3MOB https://m.edso0.ru/863e8436
I'eneTnka — Hayka o
23 HacneILCTBeHHoZTKH u bubmorexa [IOK
https://m.edso0.ru/863e862
W3MEHUYUBOCTH
3aKOHOMEPHOCTH HACIEAOBAHUS
24 HpI/I3HaK0§. MOHOFI/I6pI/II,[I[HOC bubmmorexa LIOK
https://m.edso0.ru/863e8878
CKpeIllMBaHHE
UTUOPUIHOE CKPELMBaHUE.
25 j3:[a1<0H iefaBHcmfo:; bubmmorexa LIOK
https://m.edsoo.ru/863e89a4
HACJIeIOBaHUS MPU3HAKOB
CueruieHHOE HaclleZJOBaHKe
npusHakoB. JlabopaTtopHas pabora
26 Ne 5 «M3yuenue pe3ynbTaToB 05 bubnuoreka [JOK
MOHOTHOPHUIHOTO M JUTUOPHIHOTO ' https://m.edso0.ru/863e8c60
CKpEIUBaHUS Y IPO30(UITBI HA
TOTOBBIX MUKpOIIpenapaTax»
97 I'enetuka nona. HacaemoBanue bu6nmoreka [JOK

MPHU3HAKOB, CHCIVICHHBIX C ITOJIOM

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



https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
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N3MeHuYnBOCTE.
HenacnencrsenHas n3MEHUNBOCTD.
JlaboparopHuas pabota Ne 6.

bu6mmoreka [{OK

28 HN3yuenne MoaupUKAIIMOHHOM 1 0.5 https://m.edso0.ru/863e8efe
W3MEHYUBOCTH, IIOCTPOCHHE
BApUALIMOHHOTO psija U
BAPUALIMOHHON KPUBON»
HacnencrBeHHast “BMEHYMBOCTb.
JlabopaTtopHnas pabota Ne 7. bubnuoreka [JOK
29 . 2 0.5
«AHAIM3 MyTalMi Y TIPO30PHITBI https://m.edsoo.ru/863e8efe
Ha TOTOBBIX MUKPOTIpETIapaTax»
bu6mmoreka [IOK
30 Petieritka wesosexa 2 https://m.edso0.ru/863e8d78
Peseprubiit ypok. O6001eHIE TIO
31 teMme «HacnencTrBeHHOCTh U 1
W3MEHYUBOCTH OPraHU3MOBY
bu6mmoreka [IOK
32 (CeneRIILA KaK HayKa i MpoLece L https://m.edso0.ru/863e9214
33 MeToabl ¥ JOCTHKEHUSI CEJIEKIINU 5 bu6mmoreka [JOK
pacTeHui 1 )KMBOTHBIX https://m.edsoo.ru/863e9214
34 buoTexHosiorus kak oTpacib 5 bubmuoreka [JOK
IIPOU3BOJICTBA https://m.edso0.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 68 4

I[TPOTPAMME



https://m.edsoo.ru/863e8efe
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11 KJIACC

KoaudecTBo 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

Ne Jara
w/n Tema ypoka Beero Konrpoabubie | IlpakTuuyeckue H3yveHHs o0pasoBaTejibHbIE
padoTsI padoThbI pecypchl
1 DBOJIIOIHS U METOJIbI €€ U3yUEHUs 2 Bubnuotexa LIOK
https://m.edsoo.ru/863ea20e
5 Hcropus pasBuTHs NpeCTaBICHUN 1 bubnuorexa [JOK
00 IBOITIOINH https://m.edso0.ru/863e9570
bu6moreka [IOK
3 Murkpoor oo 2 https://m.edsoo.ru/863e9cle
[Tomymsiust Kak JIeMEeHTapHAs
€IMHUIIA BUJIA ¥ SBOJTFOITHH.
4 Hi6oplal1TopHiﬂ pabora ;9 1 1 0.5 Bubnuorexa LIOK
https://m.edso0.ru/863e99c6
«CpaBHeEHHE BUJIOB T10
MOP(OJIOTrHIECKOMY KPUTEPHUIO»
5 JIBmKyImue cuitbl (3JIEMEHTapHBIC 5 bubmuorexa [JOK
(baxTOpHI) BOIOLUN https://m.edsoo.ru/863e9da4
. bu6mmoreka [JOK
6 EcrectBennsiii 0TO0Op 1 €10 GOpPMBI 2 https://m.eds0o.ru/863e9ed0
Pe3ynbratel 3BosIOIUY:
MPUCTIOCOOIEHHOCTh OPraHU3MOB U
7 BH1I000pazoBanHue. JlaboparopHas 5 1 bubnnoreka [JOK
pabota Ne 2 «Onmcanue https://m.edsoo.ru/863e9fde
MPUCTIOCOOIEHHOCTH OpraHu3Ma 1
€€ OTHOCUTETILHOTO XapaKTepa
8 Hamnpasnenus u nyru 5 bubnuoreka LIOK
MaKpO3BOIIOIUU https://m.edso0.ru/863e9cle



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
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HeobOpaTumocTs 3BOTIOIUN

Wcropus xu3Hu Ha 3emiie u

10 N
METO/IbI €€ U3yUCHUS

11 I'mnoTe3bl NPOUCXOXKIACHUS KU3HU bubnuorexa [JOK
Ha 3emie https://m.edso0.ru/863ea5a6
Pa3BuTHe )xu3HM Ha 3emMIie 1o pam bubnnorexa [JOK

12
U TepHoIaM https://m.edsoo.ru/863eabbe
OCHOBHBIE ATArbl YBOJTIOIUN
PaCTUTEIBHOTO U JKUBOTHOTO MHPA.

13 [IpaxTnueckas padora Ne 1 bubnuoreka [JOK
«M3yueHne UCKOTIAEMBIX OCTATKOB https://m.edsoo.ru/863ea8bc
pacTeHHI U )KUBOTHBIX B
KOJUTEKITHSIX»

14 CoBpeMeHHas cucrema bubmuorexa [JOK
OpraHu4ecKOro MHUpa https://m.edsoo.ru/863ea48e

15 OBOIIONUS YEJIOBEKA bu6mmoreka [IOK
(aHTpOMOTEHE3) https://m.edsoo.ru/863eac2c

16 JBwxymue cuiibl (hakTopsbl) bubnuoreka [JOK
aHTPOIIOTreHE3a https://m.edsoo.ru/863ead44

17 OcCHOBHBIE CTa/IUU IBOJIIOLUU
YernoBeKa

18 YenoBeyeckue packl U MPUPOTHBIC bubnunoreka [JOK
aJlanTally YeJI0BEKa https://m.edso0.ru/863eaeca2
PesepBublit ypok. O6001IeHHE 10

19 TeMe «BO3HUKHOBEHHE U pa3BUTHE
KU3HU Ha 3emiie»

20 DKoJIorus 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
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(baxTopsl

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

AbuoTtnueckue GpakTopsl.
Jlaboparopuas pabota Ne 3.
«Mopdostoruueckre 0coOOCHHOCTH

bubmmorexa [{OK

22 PACTCHIIL 13 PasHbIX MECT https://m.edsoo.ru/863eb10e
oburanus». JlaboparopHas pabora
Ne 4. «Bnusinue cBeTa Ha pocT U
pa3BUTHE YEPEHKOB KOJIEYCa

23 buoTtnyeckue GakTopsl brbmmorexa OK

https://m.edsoo.ru/863eb348

DKOJIOTUYECKHE XapaKTEPUCTUKH
nonyisiiuu. [Ipaktuyeckast paborta

24 Ne 2 «Iloacuér mmoTHOCTH
MOMYJISILIUIM pa3HbIX BUIOB
pacTeHui»

o5 Coo01iecTBa OpraHu3MoB — bubmuorexa [JOK
OuoLEeHO3 https://m.edsoo.ru/863eb46a

26 OKOJIOTUYECKHUE CUCTEMBI bu6mmoreka [JOK
(9KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcHoBHbIE TIOKa3aTeNIN

97 9KOCHUCTEMBI. IKOJIOTHICCKHUE bu6mmoreka [JOK
nupamuibl. CBOMCTBA SKOCHUCTEM. https://m.edso0.ru/863eb5fa
Cyxkueccus

28 [TpupoaHbIE YIKOCUCTEMBI

29 AHTpPOIIOTE€HHBIE KOCUCTEMBI

30 buocdepa — riodanbHas bubnuoreka [IOK
IKOCUCTEMA 3eMIIU https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTH CYILIECTBOBAHUS bubnuorexa [IOK



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

ouocdepsr https://m.edso0.ru/863ebd16
32 YenoseuecTBo B buocdepe 3emin 2
33 CocytiecTBoBaHUE MTPUPOIBI U 5 bubnuorexa [JOK
YeJI0BEeYECTBA https://m.edsoo.ru/863ebale
34 PesepBHbBIii ypoxK. 4
OBIIEE KOJIMYECTBO YACOB I1O 68 55

[TPOTPAMME



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




YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

* buonorus. O6mas ouosorus, 10 kiace/ CuBornazos B.U., Aradgonosa 1.b., 3axaposa E.T.,
OO0111eCTBO € OTpaHUYEHHOM OTBETCTBEHHOCTHIO «/IPODA»; AKIIMOHEpHOE 00IIECTBO
«M3parenscTBO «IIpocBemenne»

* buosorusi. O6mas ouonorus, 11 knacc/ CuBornazos B.U., Aradonosa U.b., 3axaposa E.T.,
OO0111eCTBO € OTpaHUYEHHOM OTBETCTBEHHOCTHIO «/IPODA»; AKIIOHEpHOE 00IIECTBO

«M3narensctBO «lIpocBemenue»

METOIUYECKHUE MATEPHUAJIBI IJIAA YYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETU UHTEPHET






