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Pab6ouas nporpamma no 6mosiornu ®rocC
(0a3oBbIil yPOBEHD)

10-11 kaace

[Iporpamma y4eOHOro mpeamera «buosorus» Ha ypOBHE OCHOBHOTO 0O0mIero o00pa3oBaHUs
COCTaBJ€HAa B COOTBETCTBUU C TpeOOBAHUSIMH K pe3yjbTaTaM OCHOBHOTO 0OImIiero oOpa3oBaHus,
YTBEp)KJICHHBIMH DeniepaibHbIM TOCYIapCTBEHHBIM 00pa30BaTENIbHBIM CTAaHAAPTOM OCHOBHOTO OOIIETO
oOpa3oBaHUsI.

Pabouas nporpamma mo 6uostoruu st 10 - 11 kiaccoB coctaBiieHa ¢ omopoi Ha (yHJaMEeHTaIbHOE
SAPO  colepkaHus  oOmero oOpasoBanusi (pazmen  «buosorusi»), Ha ocHoBe DeneparbHOTO
['ocynapcTBeHHOTO CTaHOapTa, MPOTPaMMBI MO OWMOJIOTHU il 00IIe00pa3oBaTeNbHBIX MIKON (COOPHHK
buosnorus. Paboune nporpammel. [Ipeamernas muaus yueOHUKOB «JInHus xu3Hm». 10—11 ximacesr: yue0.
nocobue aisa oOieoOpazoBaTeNbHBIX. Opranu3aiuii: 6a3oBsiil yposensb / B. B. Tlaceunux, I'. I'. [1IBenos, T.
M. EdumoBa. — M. : Ilpocsemenne, 2020), MmOJHOCTBIO OTpaxkaromiel cojaepkanue I[IpumepHOi
MIPOTPaMMBEI, C JOTIOJTHEHUSMH, HE MPEBBIIIAIONTIMH TPEOOBAaHUS K YPOBHIO TOATOTOBKH O0YJaIOIIIIXCS.

KonuyecTtBo wacoB B Henemto o nporpamme: 10 kinace - 1 gac B Henento, Bcero 34 vaca, 11 kmacce - 1
yaca B HeAEI0, Bcero 34 vaca.

Ilnanupyembie pe3yabTaThl 00yueHus «buosorus»

TpeGoBanusi K pe3yabTaTaM OCBOCHHUS Kypca OHOJOTHH B OCHOBHOW IIKOJIE OMPEICIISIOTCS
KIIIOYEBBIMH  3a/la4aMu  o0miero o0Opa3oBaHUs, OTPAKAIONIMMH WHAWBHIYaJbHBIE, OOIIECTBEHHBIE H
roCyaapCTBCHHBIC HOTp€6HOCTI/I, M BKIHOYAKOT JIMYHOCTHBIC, MCTAIIPEAMCTHBIC U MMPEAMCTHBIC PE3YIbTAThI
OCBOEHHS MTPEIMETA.

JlesiTenbHOCTh 00pa30BaTENBHOTO YUpexkAeHUs 0011ero oopazoBaHus B 00y4eHHH OMOJIOTUU B CpeTHEM
(TmosTHOM) MIKOJIE AOJHKHA OBITH HAIlpaBjeHa Ha JOCTHIKEHHUE 00YJArOITUMUCS CIEAYIOIINX
JIMYHOCTHBIX Pe3yJIbTATOB!
1) peanu3amum 3THYECKUX YCTAHOBOK MO0 OTHOIICHHUIO K OMOJIOTHYECKUM OTKPBITUSIM, UCCIICAOBAHUSIM U MX
pe3yibTaram;
2) mpHU3HaHUS BBICOKOHW IIEHHOCTH JKU3HU BO BCEX €€ MPOSBICHUSX, 3I0POBbS CBOCTO M JPYTUX JIIOJEH,
peanu3aiiy yCTaHOBOK 3JI0POBOTO 00pa3a KU3HU;
3) cOopMHPOBAHHOCTH MMO3HABATEIHLHBIX MOTHBOB, HAIIPABJICHHBIX Ha MOJyYCHUE HOBOTO 3HAHUS B 00JIACTH
OMOJIOTHY B CBSI3M € OynyIIeil MpoQecCHOHATBHOM IESTETbHOCTHIO HITH OBITOBBIMH IPOOIIEMaMH,
CBSI3aHHBIMU C COXPaHEHHEM COOCTBEHHOTO 3JI0POBbSI M IKOJIOTHUYECKOW OE30IaCHOCTH.
MeTtanpeaMeTHBIMHU Pe3yJIbTATAMH OCBOCHHUS BBIITYCKHUKAMU CTapIIeH IKOJIbI 0a30BOT0O Kypca
OMOJIOTUY SIBJISTIOTCS:
1) oBlajieHue COCTABISIOMIMMU HCCIIEIOBATENBCKON M IPOCKTHOM JEATEIBHOCTH, BKIIIOYAsi YMCHHUS BUICTh
po0JieMy, CTaBUTh BOIIPOCHI, BBIJIBUTaTh TUIIOTE3bI, 1aBaTh ONPECICHHS MTOHATUSIM, KIIaCCU(DUIIUPOBATH,
HaOJIF0/1aTh, IPOBOJAMTH YKCIICPUMEHTHI, JICIAaTh BBIBOBI U 3aKIIFOYCHUS, CTPYKTYPHPOBATh MaTEpHA,
OOBSICHATD, IOKa3bIBaTh, 3AIUIATH CBOU HJICH,
2) ymeHwus paboTaTh ¢ pa3HbIMU HCTOYHUKAMH OMOJIOTHYECKOW MH(POPMALIUHU: HAXOIUTh OUOJIOTHYECKYIO
WHGOPMAIIHIO B PA3JIMYHBIX HCTOYHHKAX (TEKCTE ydyeOHMKA, HAYYHO-TIOMYJISIPHOM JIUTeparype,
OMOJIOTUYECKUX CIIOBAPSIX M CIIPABOYHUKAX), aHATTM3UPOBATh U OLIEHUBATh HHPOPMAIIHIO,
peoOpa3oBbIBaTh HH(OPMAIIHIO U3 OJTHON (JOPMBI B APYTYIO;
3) ciocOGHOCTH BHIOUPATH 1IEJIEBBIE U CMBICJIOBbIE YCTAHOBKHM B CBOMX JIEMCTBUAX U MOCTYIKaX MO
OTHOILIEHMIO K KUBOU MPUPOJE, CBOEMY 370POBBIO U 3/J0POBBIO OKPYKAIOIINX;
4) ymeHMs aIeKBaTHO UCIOJIb30BaTh peueBble CPECTBA ISl AUCKYCCUU U apTyMEHTAIlUU CBOEH MO3UIINH,
CpaBHUBATh pa3Hble TOUKH 3PEHHsI, ApT'yMEHTUPOBATH CBOIO TOUKY 3pEHMSI, OTCTAaUBaTh CBOIO MO3UIIMIO.
IIpeaMeTHBIMHU pe3yIbTaTAMU OCBOCHMS BBIITYCKHUKAMHU CTapIIei IIKOJIbI Kypca OM0IoTHN 6a30BOT0
YPOBHSI SIBJISIFOTCS:
B nosnasamenwvnoii (unmennekmyanwvhoii) cgpepe:
1) xapakTepucTHKa CoJepKaHusl OMOJIOTUYECKUX TEOpHil (KIeTouHas!, 3BOIIOLMOHHAs Teopus lapBuHa);
yuenus Bepnaackoro o 6uocdepe; 3akoHoB MeHaems1, 3aKOHOMEPHOCTEH N3MEHUNBOCTH; BKJIa1a
BBIJIAIOIINXCS YUEHBIX B pa3BUTHE OMOJIOTUYECKON HAYKH;
2) BbIJICJIEHUE CYLIECTBEHHBIX MPU3HAKOB OMOJIOTMYECKHX 00BEKTOB (KJIETOK: PACTUTENbHBIX M AKHUBOTHBIX,
JOSIEPHBIX U SAEPHBIX, TOJOBBIX U COMATUUYECKUX; OPTaHU3MOB: OJTHOKJIETOYHBIX 1 MHOTOKJIETOYHBIX;



BHJIOB, KOCUCTEM, Onocdepsl) 1 mporieccoB (0OMEH BEIIECTB, pa3MHOXKEHUE, JISTICHUE KIIETKH,
OIIOJJOTBOPEHHE, AICHCTBHE UCKYCCTBEHHOTO M €CTECTBEHHOT'O OTOOPOB,

(dopmMupoBaHHUe MPUCTIOCOOIEHHOCTH, 00pa30BaHUE BUIOB, KDYTOBOPOT BELIECTB U MPEBPALCHHS

SHEPruM B SKOCHUCTEMaxX U buochepe);

3) oOBsicHeHUE poi OHoIOTHH B (POPMHUPOBAHUH HAYYHOTO MUPOBO33PEHHUS; BKJIaa OMOIOTHUECKUX
TEOpHii B (GOpMUPOBAHNE COBPEMEHHOW €CTECTBEHHO- HAYYHOW KapTUHBI MUPA; OTPULIATEIILHOTO BIUSHUS
QJIKOTOJIsI, HUKOTHHA, HAPKOTHYECKUX BEIIECTB HA Pa3BUTHE YEJIOBEKA; BIMSHUS MyTarecHOB Ha OPTaHU3M
YeJI0BEKa, YIKOJOTHUECKUX (PaKTOPOB HA OPTraHU3MBI; IIPUYMH SBOJIONHH, U3MEHSIEMOCTH BUI0B, HAPYIICHUI
pa3BUTHS OPraHU3MOB, HACIIEICTBEHHBIX 3a00JIEBaHII, MyTallUid, YCTOWYMBOCTH U CMEHBI SKOCHCTEM;

4) mpuBeZICHNE T0KA3aTEeNILCTB (apryMEeHTaIUs) €MHCTBA )KUBOW U HEKUBOW MPHUPOJIBI, POJICTBA KUBBIX
OpPraHu3MOB; B3aMOCBSI3€H OPraHMU3MOB U OKPYXKAOIIEH Cpeibl; He0OOXOAUMOCTH COXPAaHEHHUS
MHOT000pa3us BUJIOB;

5) yMeHHEe MOJIb30BaThCsl OMOJIOTHUECKONW TEPMUHOJIOTHEN H CUMBOJIMKOM;

6) pelieHne >IeMEeHTapHBIX OMOJOTHUECKUX 33/1a4; COCTABIICHHE YJIEMEHTAPHBIX CXEM CKPEIIMBAHUS M CXEM
MEpeHOca BEIIECTB U SHEPIHH B 3KOCUCTEMaX (1eNH MUTaHUS);

7) onucanue ocoOeit BUIOB 10 MOP(HOIOTHIECKOMY KPUTEPHIO;

8) BBISIBIIEHHE U3MEHYMBOCTH, IPUCIIOCOOJIEHUI OpraHU3MOB K Cpejie OOUTaHMsl, UICTOYHUKOB MYTareHoOB B
OKpyXarolen cpesie (KOCBEHHO), aHTPOTIOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOEH MECTHOCTH; M3MEHEHUM
B DKOCHCTEMAaX Ha OMOJIOTUIECKUX MOJCIISIX;

9) cpaBHEHHE OMOJIOTHIECKUX OOBEKTOB (XUMUYECKUAN COCTAB TEJ KUBOW M HEIKUBOU TIPUPOJIBI, 3aPOIBITII
YeJI0BeKa U APYIHX MIICKOTUTAIONINX, TPUPOIHBIE SKOCUCTEMBI U arpO3KOCHUCTEMBI CBOSH MECTHOCTH),
MPOLIECCOB (€CTECTBEHHBINH U MCKYCCTBEHHBIN 0TOOPHI, MOJIOBOE U OECIOI0e pa3MHOKEHHUS) U
(bopMyTHpOBKa BHIBOJIOB HA OCHOBE CPaBHEHHUSI.

B yennocmmno-opuenmayuonnoi cghepe:

1) aHanu3 1 OIIEHKA Pa3IMYHBIX TUIIOTE3 CYLTHOCTH KU3HU, IPOUCXOKICHUE YeJIOBEKa U BOSHUKHOBEHHE
KU3HHU, TTI00aNBbHBIX SKOJIOTMUECKUX MPOOIEM U MyTel UX pelieHwus, MOCIeICTBUI COOCTBEHHON
NeSITEeIbHOCTH B OKpYXaloIlei cpese; Ouosiornyeckoit nHpopmanuu, NoaydaeMoil U3 pa3HbIX HCTOYHUKOB;
2) OlLIEHKA dTHYECKHUX aCMeKTOB HEKOTOPHIX UCCIIEAOBaHUMN B 00JaCTH OMOTEXHOJIOTHH (KJIOHUPOBAHUE,
HCKYCCTBEHHOE OTLIIOIOTBOPEHHUE, HATIPABICHHOE U3MEHEHUE T'€HOMA).

B cgpepe mpyooeoii deamenvrnocmu: oBnaicHe yMEHUSMH U HaBBIKAMH IOCTAHOBKU OMOJIOTMYECKUX
AKCIEPUMEHTOB U OOBSICHEHUS UX PE3yJIbTaTOB.

B cpepe puszuueckoit oeamenvnocmu: 060cHOBaHNE U COOMIOACHNUE MEP MPOPHUIAKTUKH BUPYCHBIX
3a00JIeBaHUI, BPEIHBIX IPUBBIYEK (KYpeHHE, YIIOTpeOICHHE aTKOT0JIs, HAPKOMaHHsI ); TPaBUJI TOBE/ICHUS B
OKpYyJKarollen cpene.

COJAEPXAHUE KYPCA BMOJIOI' NN

10 xnace
Tema 1. BBenenue.buoJiorns Kak KOMILIEKC HayK O KMBOil Ipupoje. S 4yacos

buonorus xak KOMIUIEKCHasI HayKa, METO/bl HAYYHOTO [MO3HAHUS, UCIIOJIb3YEeMbIE B OMOIOTHH.
Coepemennvie nanpasieHus 8 buonoeuu. Pons 6uonoruu B GopMUpOBaHUH COBPEMEHHON HAYYHON KapTUHBI
MUpa, MPAKTHYECKOe 3HaYeHHEe OMOJIOTHYECKUX 3HaHUN. bronornueckne cucTeMsl Kak MpeaMeT U3ydeHus
OHOJIOTHH.

Tema 2. MoJiekyasipHbIi ypoBeHb. 12 yacos

MounekynsipHble OCHOBBI )XKM3HU. Heoprannyeckue BeuiecTa, ux 3HauyeHue. OpraHu4ecKkue BeIecTBa
(yrneBoJpl, TUMUIBI, OETIKH, HYKJIeHHOBBIE KUCIOThl, AT®) u ux 3Hauenue. buononumepsl. Jpyeue
opeaHudeckue gewjecmea kiemku. Hanomexnonoeuu ¢ ouonocuu.

[uronorusi, METOAbI HUTOJOTUU. POJIH KIETOUHOM TEOPUHU B CTAHOBJIEHUU COBPEMEHHOM €CTECTBEHHO-
Hay4YHOU KapTUHBI MUpa. KineTku nmpokapuot u sykaproT. OCHOBHBIE YaCTH U OPraHOMbI KIIETKH, UX
GbyHKIMH.

Bupycel — HekneTouHas opmMa KU3HU, MEPBI TPO(PUITAKTUKHA BUPYCHBIX 3a00JIEBaHUN.

JKuznenesrenbHocTh KineTku. [Imactuueckuii oOMeHn. dotocunTes, XeMocuHTe3. buocunres Oenka.
DHepreTudeckuii oOMeH. XpaHeHue, epeada U peaau3alys HaclIeICTBEHHOW HH(OpMAIIUY B KIIETKE.
I'enernueckuii kox. I'eH, renoM. ['enomuxa. Brusnue naprozennvix ewjecme Ha npoyeccwvl 6 Kiemke.



Knerounsrii mukn: natepgasa u geneHue. MuTos u Meio3, ux 3aadyenne. CoMaTuieckue u MoJioBbIe
KJIETKH.

Tema 3. Knerounslii ypoBensb. 17 yacos.

Kiterounslii ypoBEeHb OpraHu3alyu KU3HU U €r0 poib B pupoje. Pazsurue 3HaHuil o kiueTke. Knerka kak
3TaIl 3BOJIOIMH KUBOTO B UcTOpHH 3eMin. KieTka - OCHOBHasi CTPYKTypHas U (pyHKIMOHAJIbHAS €ANHULIA
KHU3HEJESITEIbHOCTH OJJHOKJIETOYHOTO ¥ MHOTOKJIETOYHOTO OpraHu3MoB. OCHOBHBIE NOJIOKEHUS KIETOYHOM
TEOpUU. 3HAYEHUE KJIETOYHON TEOPUM B CTAHOBJIEHUU COBPEMEHHOM €CTECTBEHHOHAYYHOM KapTHHBI MHpA.
OcHOBHbBIE YacTU B CTPOCHUM KJIETKH. II0BEpXHOCTHBIN KOMIUIEKC KJIETKH — OHOJIOTHYecKas MemOpaHa.
[uronnazma ¢ opraHouJaMM M BKIHOYEHUAMHU. Snpo ¢ xpomocoMamu. IIoCTOsIHHBIE M BpEeMEHHBIE
KOMIIOHEHTHI KJIETKU. MeMOpaHHble U HeMeMOpaHHblEe OpraHoujbl, UX (pyHKUIMU B KieTke. [losnepHble
(IpoKapHOTHhl) U siAepHbIE (DYKApUOThI) KIeTKU. KileTOUHbIN HUKI )KU3HU KJIETKU. /[eneHne KieTku — MUTO3
u Meno3. Crpykrypa xpomocoM. Crienududeckre O0€IKd XpOMOCOM, UX (YHKIMH XPOMAaTHH — KOMILJIEKC
JHK u cnienmndudeckux 6enkoB. 3Haue€HHE BUIOBOTO TIOCTOSIHCTBA YUCa, (JOPMBI H Pa3MEPOB XPOMOCOM B
KJIETKAaX.

11 kanace
Tema 1. OpranusmenHsblii yposens. 10 yacos
Opranusm — eauHOE LeJIoe.
KusznenestenpbHOCTh Opranu3ma. Perymsius QyHKIuil opraHu3Ma, TOMeocTas.

Pa3muoxkeHne oprann3MoB (0ecrosioe u nojioBoe). Cnocodbl pasmMHOMCEHUs. Y pACMEHUN U HCUBOMHBLX.
NuauBuayanbHoe pa3BuTHE opranuiMa (oHtorenes). [lpuuunbl HapylieHuid pa3BuTus. PenpoaykTuBHoe
3I0POBBE YETIOBEKA; MOCIEICTBUS BIUSHHS JIKOTOJISI, HHIKOTHHA, HAPKOTUYECKUX BEIIECTB
Ha HMOpHOHATIBHOE pa3BUTHUE uenoBeKa. KusneHnnvle Yyukivl pasHulx epynn opeanu3Mos.

I'eneTnka, MeTo1pI TCHETHKU. [ €HETHUECKas] TEPMUHOJIOTHS U CHMBOJIMKA. 3aKOHBI HACJIeACTBEHHOCTH [
Mennena. XpoMocoMHas Teopus HacieAcTBeHHOCTH. Onpeaenenue nosia. CuemieHHOe ¢ M0JIOM
HacJe0BaHue.

I'eneruka yenoBeka. HaciencrseHHble 3a0071€BaHuUS YETIOBEKa U UX TPEayNpekaeHre. DTHUECKHE
aCTeKThl B 00JIaCTH METUIIUHCKON F€HETHKHU.

I'enoTun u cpena. HenacnencrBeHHas 3MEHUMBOCTh. HacnencTBeHHas M3MEHYMBOCTh. MyTanuu.
MyrtareHsl, uX BIMSHUE Ha 3J0POBbE YEIIOBEKA.

JlomecTtukanus u cenekuus. Meroasl cenekuuu. buorexnonorus, €€ HanpaBiIeHUs U NEPCIIEKTUBbI

pasBurus. buobezonacrnocme.

Tema 2. [lonyJJAsMOHHO BUI0BOH YPOBEHb. 8 Yacos

Bun ero kputepuu u crpykrypa. [Homynauus kak ¢Gopma cyiiecTBoBaHMs BUJa U Kak 0co0asi reHeTuYecKas
cuctema. Mcropus pa3Butus 3BOTIOIMOHHBIX uaeh. Poss Y. JlapBuHa B yueHuu o0 3Bostonun. [lomynsius
KaK OCHOBHAas €IUHHIA 3BOJIOUWHU. J[BIKylue cuibl U (QaKTOpPbl SBOIIONUH. Pe3yiabTaTbl 3BONIOLMH.
BunooOpa3oBanue kak mpolecc yBeiauueHuss BUIOB Ha 3emsie. CoBpeMeHHOE ydeHue 00 SBONIONHH —
cuHTetnuyeckass teopus sBoitoruu (CTD). YenoBek Kak yHUKaIbHBIM BUJA >KUBOW MPHUPOJBI. ITaImbl
MIPOUCXOXKACHUE U SBOJIIOLUS YeJIOBEKa. [ MIIOTE3bl MPOUCXO0XKIEHUS YesoBeKa. OCHOBHBIE 3aKOHOMEPHOCTH
sBomonk. OCHOBHBIE HANpaBJICHUS OSBOMIONUH: apomMopdo3, UAMOAJANTAlMsS U  JIeTeHepalusl.
buopasnoobpasue - coBpemeHHas mpobiaema Hayku U oOmiectBa. [IpoGiema coxpaHeHuss OHOIOTUYECKOTO
pazHooOpa3usi Kak OCHOBa YCTOWYHMBOro paszButus Ouochepsl. BceemupHas crpaTerus coxpaHeHUS
MpUPOAHBIX BUAOB. OCOOCHHOCTH MOMYMSAIMOHHO-BUAOBOTO YPOBHS JKM3HU. Pa3BuUTHE SBOIOIMOHHBIX
uaen, spomonnonHas teopus Y. [apBuna. CunTeTnueckas Teopusi 3BoJolnH. CBHAETENBCTBA HBOJIOLUN
KUBOU MPHUPOJbl. MUKPO3BOIIOLUS U MakpolsBotonus. Bua, ero kputepun. [lonynsiuus — snemeHTapHas
€IMHULIA SBONIONHH. [[BHKYIIME CHUITBI SBOJIOIUH, X BIUSHUE Ha TeHO(GOHI momynsuuu. HampaBneHus
SBOJIIOLINH.

MHuoroo06pa3ue opraHu3MoB Kak pe3yabTaT 3BOJOIUH. [[puHIunb! Kiaccudukanum, CUCTeMaTHKa.

Tema 3. IkocucTEeMHBbIH YPOBEHb. 8 4acos.

buoreonieno3 kak OmocucreMa W OCOOBI ypOBEHb OpraHH3al KU3HU. [IpocTpaHCTBEHHAs M BHIOBas
CTpYKTypa OuoreorieHo3a. TUIIBI CBs3€H U 3aBUCUMOCTE B OnoreorieHo3e. [Ipucmnocobiaennst opraHn3MoB K
COBMECTHOM >KHM3HM B OmoreoreHo3ax. CTpoeHHe U CBOWMCTBa S5KOcHUCTeM. KpyroBopoT BelIecTB Hu
MIPEeBpAIEHUS] SHEPTUU B OHOTEOIEHO3€. YCTOWYMBOCTh M JWHAMHUKA DKOCHCTEM. 3apOKICHHE M CMEHa
ouoreorieHo30B. CoxpaHeHue pasHOOOpa3usi IKOCUCTEM. JKOJIOTHUECKHUE 3aKOHBI MPUPOIOTIOIb30BAHUS.



I'unoTe3bl mMponCcXoKAeHHUS KU3HHA Ha 3emiie. OCHOBHBIE ITAIIbI 3BOJIIOLUN OPraHUYEeCKOTr0 MUpa Ha
3emuie.

CoBpeMeHHbIE MPECTABICHUS O IPOUCXOKACHUN YEJIOBEKA. DBOJIIOLMUS YEJIOBEKA (AaHTPOIIOTEHES).
JIBIDKYIIME CHIIBI aHTPOTIOTeHe3a. Packl uesoBeka, uX MPOUCXO0KICHUE U €UHCTBO.

Tema 4 . BuocdepHblii ypoBeHb. 8 yacos.

VYuenue B.U. Bepnanckoro o 6uochepe. @yHKIIMM )KUBOTO BEIIECTBA B Obrocdepe.

['unoTe3bl BOSHUKHOBEHUS XKU3HU (3kuBOro BeulectBa) Ha 3emuie: A.M.Onapuna u [Px. XonneitHa. Dranbl
OMOJIOTUYECKOH SBOJIIOLMH B pa3BuTHH 6uocdepsl. KpyroBopoTsl BemiecTB M MOTOKH YHEPTUU B Ouocdepe.
Bbuonornyeckuii kpyroBopot. brocdepa kak riobanpHas 6uocucTemMa u 3KocucreMa. YeloBeK Kak JKUTEINb
ouocdeprl. [mobanpHBIE u3MeHeHHs B Ouocdepe, BBI3BAaHHBIE MAEATEIBHOCTBIO 4eJoBeKa. Polb
B3aMMOOTHOIICHUI YeJIOBEKa W TPHUPOILI B pa3BUTHH Ouochepbl. OcobeHHOCTH OMOChHEpHOro YpOBHS
KUBOM Marepuu. Okojoruueckue (akTopbl: aOMOTHYECKHE, OMOTHYECKHE, AHTPOIOTEHHBbIE. 3HAu€HUE
HKOJIOTUIECKUX (DAKTOPOB B KU3IHH OPTaHU3MOB.

[IpucnocobaeHust OpraHu3MoB K JEHCTBUIO IKOJIOTMYECKUX (PaKTOPOB.

Buoreonenos. Dxocucrema. PaznooOpasue sxocucreM. B3anMoOTHOIIEHUS TIOMYISIIAN Pa3HBIX BUIOB B
skocuctemMe. KpyroBopoT BemiecTB M MOTOK SHEPTUU B IKOCUCTEME. Y CTOWIMBOCTD U JUHAMHUKA SKOCHCTEM.
[TocnencTBust BIUSHUS 1€ATETLHOCTH YelIOBEKa Ha dKocucTeMbl. CoxpaHeHne 0nopa3zHooOpa3us Kak OCHOBA
YCTONYNBOCTH DKOCHUCTEMEI.



YuyeoHo-temarnueckuii miaan 10 kinace

Ne Tema KoaunuecTtBo B ToM uncie
JacoB
JlabopaTopHbIX KoHTpoJbHBIX
pador padot
10 kaace - 1 yvac B Hemesio, Bcero 34 yaca
1 Beenenue. buonorus B 5 1 1
CHUCTEME HayK.
2 MonexynsapHblii 12 1 2
YPOBEHB.
3 KieTouynslil ypoBeHb 17 2 2
Hroro 34 4 5
11 xaacc - 1 yac B Heneso, Bcero 34 yaca
1 Opranu3MeHHbII 10 - 1
YPOBEHB.
2 [TomynsimoHHO BUIOBOM 8 - 1
YpOBEHB
3 DKOCHUCTEMHBINH YPOBEHb 8 - 1
4 buocdepHslii ypoBeHb. 8 - 1
Hroro 34 0 4




[TNIAHUPYEMBIE PE3VYIJIbTATHI U3YUEHUA KYPCA BUOJIOT 1
B pe3yabTaTe usyuenusi yueoHoro npeamera «buosorus» Ha ypoBHe cpeHero (IMoJHOro) o0mero
00pa3oBaHusl BLIMYCKHUK HA 02a30BOM YPOBHE HAYYUTCH:
— pAacKphIBaTh HA MMPUMEPaxX PoJib OMOIOTHH B (POPMHUPOBAHUH COBPEMEHHON HAYYHOU KApTUHBI MUPA U B
MIPAKTUYECKON JCSITELHOCTH JTFO/ICH;
— TIOHMMATh U ONMCHIBATh B3aUMOCBSI3b MEX]Iy €CTECTBEHHBIMH HAyKaMu: OHOJIOTUEH, PH3UKON, XUMHEI;
YCTaHABIIMBATh B3aUMOCBSI3b IPUPOIHBIX SBJICHUI,
— TIOHMMATh CMBICTI, Pa3JIMYaTh U OMUCHIBATh CHCTEMHYIO CBSI3b MEXK/Ty OCHOBOTIOJIAratouMHu
OMOJIOTMYECKUMH MMOHATHSIMHU: KJIETKa, OpraHu3M, BHJI, SKOCHCTeMa, orocdepa;
— TPOBOJUTH IKCIIEPUMEHTHI 110 U3yYCHHUIO OMOJIOTUIECKIX OOBEKTOB M SIBJICHHIA, OOBSICHSITH PE3YJIbTATHI
9KCMEPUMEHTOB, aHAIM3UPOBATh UX, POPMYITHPOBATH BHIBO/IHI,
— UCIOJB30BaTh OCHOBHBIC METO Il HAYYHOTO TIO3HAHUS B YUCOHBIX OMOJIOTUYECKUX MCCIICIOBAHUSIX,
MIPOBOJIUTH SKCIIEPUMEHTHI TI0 U3YUCHUIO OMOJIOTHYECKUX 0OBEKTOB U SIBJICHHH, OOBICHATEH PE3yJIbTAThI
IKCMEPUMEHTOB, aHAIM3UPOBATH MX, POPMYITHPOBATEH BHIBO/IBI,
— (GopMyIUPOBATh TUTIOTE3bl HA OCHOBAHHH MPEIOKEHHON OMOJIOTMYeCKON WH(GOPMAIIUHU U Mpejiarath
BapUaAHTHI IPOBEPKHU THITOTE3;
— CpaBHHBATh OMOJIOTHYECKHE 0OBEKTHI MEXKTy COOOM TI0 3aIaHHBIM KPUTEPHUSIM, JISIATh BEIBOJIBI H
YMO3aKIIFOYCHUsI Ha OCHOBE CPAaBHEHUS,
— 00OCHOBBIBAThH €IMHCTBO KUBOH M HEXKUBOU MPHUPOIBI, B3AUMOCBSI3U OPTaHU3MOB M OKPYKAIOIICH CPEJIbI
Ha OCHOBE OMOJIOTMUYECKUX TEOPHIA;
— TPHUBOJIUTH MPUMEPHI BEIIECTB OCHOBHBIX TPYITIT OPTaHUYECKUX COCTUHEHH KICTKH (OSIIKOB, )KHUPOB,
YTJIEBOJIOB, HYKJIICMHOBBIX KUCIIOT);
— pAacIo3HaBaTh KJICTKH (MMPOKAPUOT M YYKAPUOT, PACTCHHUI W KUBOTHBIX) TI0 OTIMCAHUIO, Ha
CXEMaTHYEeCKUX U300paKEHUIX; YCTAHABIIUBATh CBA3b CTPOCHUS M (PYHKITUH KOMIIOHEHTOB KIICTKH,
000CHOBBIBATh MHOTOO0Opa3He KIETOK;
— OOBACHATH MHOTO00pa3ue OpraHu3MOB, IPUMEHSISI 3BOTIOIMOHHYIO TEOPHIO;
— OOBSACHATH MPUYNHBI HACIIEACTBEHHBIX 3a00JI€BaHMUIA;
— BBISBJISITh U3MEHUYMBOCTH Y OPTaHU3MOB; CPABHUBATh HACIEACTBEHHYIO U HEHACIIEICTBEHHYIO
W3MEHUYUBOCTD;
— BBISBJISITH MOpQosIoruueckue, (pu3noaornieckre, NoBeIeHUeCKUe alanTallii OpraHu3MOB K cpefie
oOuTaHUs U IEHCTBUIO HKOJIOTUYECKUX (PAKTOPOB;
— COCTaBJISITh CXEMBI IIEPEHOCa BEIIECTB U SHEPTHH B SKOCUCTEME (LIEMTH MTUTAHMUS);
— IPUBOJIUTH JI0KA3aTEIbCTBA HEOOXOIMMOCTH COXpPaHEHUs OMOpa3HO00pa3usl JUisl yCTOWYMBOTO Pa3BUTHUS
Y OXPaHbI OKPY’KaIoIIEeH Cpelbl;
— OILIGHHUBATh JOCTOBEPHOCTH OMOJIOTUYECKOM MH(POPMALIUH, TIOTYYEHHON U3 Pa3HbIX UCTOYHHUKOB;
— IPEICTABIATh OMOJIOTHYECKYIO0 HH(OPMALIHIO B BUI€ TEKCTA, TaONIULIbI, TpaduKa, 1uarpaMMbl U JIeNIaTh
BBIBOJIbI HA OCHOBAHUHU TMIPEJICTABICHHBIX TAHHBIX;
— OILICHUBATh POJIb IOCTHKEHUIN T'€HETUKHU, CeNIEKIIUU, OMOTEXHOJIOTUN B MPAKTUYECKON IEATEILHOCTH
Yel0BeKa;
— OOBSCHATH HETATUBHOE BIUSHUE BEIIECTB (JIKOTOJIsl, HUIKOTHHA, HAPKOTUYECKUX BEUIECTB) Ha
3apO/IbIIIEBOE PA3BUTHE YEIOBEKA.
BoinyckHUK HA 6230BOM YPOBHE MOJIYYHT BO3MOKHOCTH HAYYUThHCS:
— 0asamv HayuHOe 00bACHEHUEe OUON02UYECKUM (DaKmam, npoyeccam, A6JNeHUsIM, 3aKOHOMEPHOCMAM,
UCnob3ya buoIo2UYecKue meopuu (KiemouHyro, 3801I0YUOHHYIO), YUueHue 0 buocghepe, 3aKOHbL
HAC1e0CMEEeHHOCMU, 3aKOHOMEPHOCTNU UBMEHYUBOCU,
— Xapaxmepuzo8ams co8peMeHHble HANPAGIeHUs 8 PA3sUMuUL OUON0UU, ONUCLIBAMb UX B03MONCHOE
UCNOIb3068AHUE 8 NPAKMUYECKOU 0esimelbHOCU,
— CPABHUBAMb CROCOOBL OelleHUs KIemKU (MUMo3 u metios),
— pewiamy 3a0a4u Ha nocmpoenue gpaemenma emopou yenu [JHK no npeonoscennomy gppaecmenmy
nepeoil, uPHK (MPHK) no yuacmxy JHK;
— pewiamy 3a0a4u Ha onpedeneHue KOaUiecmea XpoMocom 8 COMAMUUECKUX U NOJI08bIX KIeMKAX, d MaKice
8 KIIemKax nepeo Hayaiom oeienus (Metio3a i Mumo3sa) u no e20 OKOHYaHuu (015 MHO2OKIEMOYHbIX
Op2aHU3M08);



— pewiamy 2enemuyecKue 3a0ayu Ha MOHO2UOPUOHOEe CKpewueanue, COCMagiams cxemvl MOHOSUOPUOHO20
CKpewu8anus, NPUMEHsis 3aKOHbl HACAIeOCMBEHHOCMU U UCNONIb3YS OUOIO2UYECKYI0 MEPMUHOIO2UIO U
CUMBONUKY,

— YCmanasaueams mun Hacieo008aHus U Xapakmep npossieHus NpUsHaKa no 3a0aHHOU cxeme
POOOCIOBHOU, NPUMEHSISI 3AKOHbL HACIe0CMEEHHOCU,

— OYeHUuBamv pe3yrIbmamul 63aUMO0ECMEUs. 4e08eKa U OKpYHcalouell cpedsl, NPOSHO3UPOBAMb
803MONACHBLE NOCTIEOCMBUS 0eSIMENLbHOCIMU 4eN08€KA OIS CYWeCmE808anUsl OMOENbHbIX OUON02ULECKUX
00bEKMO8 U Yenvlx NPUPOOHBIX CO0OUeCma.

JlutepaTypa u cpencTBa oOydeHus:
[Tporpamma: IIporpamma mo 6uosoruu Ajis 001Me00pa3oBaTeIbHBIX KO (COOpHUK bronorus. Padoure
nporpaMmsl. [Ipeamernas auHus yueOHUKOB «JIuHus xusHm». 10—11 knaccsl: yue6. nocodue st
00111e00pa3oBaTeNbHBIX. Opranu3aiuii: 6a3oBsiii ypoBens / B. B. Tlaceunuk, I'. I'. lIseros, T. M. Edpumosa.

— M. : IIpocsenienne, 2020

VYueOnuk: buonorus. O0mas ouosorus. 10-11 ki1.: yueOHUK A5 00111€00pa30BaTENBHBIX YUPEKACHUMN /
A.A Kamenckwuii, B.B.ITaceunuk, A.M.Py6uos: - M., [Ipocemenwue. 2020 .
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