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HOACHUTEJIBHAS 3ATIMCKA

[lpu paspaboTke mporpamMmbl 1O OHOJOTHH TEOPETUYECKYIO OCHOBY  JUIS
OTIpeJIeNIeHUs MOIX0/I0B K (POPMUPOBAHMIO COJIEpKaHus yueOHoro mpeamera «buonorus»
cocTtaBwiIn: KoHIentyaiabHble nojoxeHus PI'OC COO o B3auM00OOYCIOBIEHHOCTH
HeNe, colep)kaHus, pe3ylbTaToB oOydeHHus U TpeOOBaHUN K YpPOBHIO IMOATOTOBKH
BBIITYCKHUKOB, TIOJIOKEHUSI 00 OOmUX WeNIX W TNPUHIMIAX, XapaKTEPU3YIOUIHX
COBPEMEHHOE COCTOSIHUE CHCTEMBI CpeAHero olmiero oOpasoBanusi B Poccuiickoit
Oenepannn, a TakkKe MOJOXKEHUSI O clienupuke OMoIoTHH, €€ 3HAYCHUU B MO3HAHUU
YKUBOM TIPUPOJBI U OOECIIEUEHUHU CYIIECTBOBAHUS YelloBedeckoro obmecta. CorjgacHo
Ha3BaHHBIM TTOJIOKECHUSM, OTIPEZeNICHbl OCHOBHBIE ()YHKIIMH MPOTPAMMEBI IO OUOJIOTUHN U
€€ CTpYKTypa.

[IporpamMmma mo Ouosioruu Aa€T MPECTaBICHHE O IENsIX, 00 oOIIel cTpaTeruu
oOydeHHsI, BOCIIMTAHUS W PA3BUTHUA OOYYAIOIIUXCS CPEICTBAMH Y4eOHOro MpeaMera
«buonorus», ompenenser o0s3aTeNFHOEC TPEIMETHOE COACPIKAHUE, €r0 CTPYKTYPY,
pacmpe/enieHe o pasjiesiaM U TeMaM, PeKOMEHIyeMYI0 TTOCIIeIOBATEIbHOCTh U3yUEHUS
y4eOHOTro Marepuaiia ¢ y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3EH, JIOTUKH
00pa3oBaTEIBHOIO MPOIIecca, BO3PACTHBIX OCOOCHHOCTEH 00yUaromuxcsl.

B mporpamme mo OWOJIOTMH TakXKe YYUTHIBAIOTCS TPEOOBaHUS K IIAHHPYEMBIM
JUYHOCTHBIM, METANpPEAMETHBIM H TPEJAMETHBIM  pe3yiabTarTaM OOydYeHHs B
GbopMHUPOBaHUM OCHOBHBIX BHUIOB Yy4e€OHO-TIO3HABATEIHLHON JESITEIbHOCTH/y4eOHBIX
JEUCTBHM 00yJarOIIUXCS IO OCBOCHUIO COJIepKaHMsI OMOJIOTHUYECKOTO 00Opa30BaHMS.

B mporpamme mo Oumomorumu (10-11 kmaccel, 0a30BBIii YpOBEHb) peall30BaH
OPUHIIMI MPEEMCTBEHHOCTH B U3Y4YeHMM Ouonoruu, Ojarogaps uyeMy B Hel
IPOCMATPUBACTCS HANPABICHHOCTh HA PAa3BUTHE 3HAHWMN, CBSI3aHHBIX C (POPMHPOBAHUEM
€CTeCTBEHHO-HAyYHOTO  MHPOBO33PEHUS, IEHHOCTHBIX  OpPHUEHTAMH  JMYHOCTH,
HKOJIOTUYECKOTO MBIIIICHHS, IPEJCTaBICHUI O 3I0pOBOM 00pase KU3HH U OepeKHbIM
OTHOIIIEHUEM K OKpYyKarollel mnpupomHoi cpene. [loaToMy Hapsgy ¢ H3ydeHHEM
00111e0MOJIOTHYECKUX TEOPUH, a TAK)Ke 3HAHUIM O CTPOCHUU JKUBBIX CUCTEM Pa3HOI'0 paHTa
U CYITHOCTH OCHOBHBIX MPOTEKAIONIMX B HUX MPOIECCOB B MPOTpaMMe IO OHOIOTHU
yJIeJIeHO BHUMaHHUE HCIOJIb30BAHUIO MOTYYCHHBIX 3HAHUN B TIOBCETHEBHOW YKU3HU IS
pelieHus] TMPUKIAIHBIX 3a7ad, B TOM 4HCJe: MNPOMUIAKTHKH HACICICTBEHHBIX
3a00JIeBaHMl YeNIOBeKa, MEIUKO-TEeHETUYECKOTr0 KOHCYJIbTHPOBAaHUS, OOOCHOBaHUS
HKOJIOTMUECKH 11eJIeCO00pa3HOTo MOBEACHHS B OKPYKaIOIIel MPUPOIHON cpelie, aHanu3a
BIMSIHUS XO3SMCTBEHHOW JEATEIHHOCTH 4YEJIOBEKa Ha COCTOSIHHE NPUPOIHBIX U
UCKYCCTBEHHBIX JKOCHUCTEM. YCHWICHHEC BHHMMaHUS K TPUKIAIHONW HAMPaBICHHOCTH
yuebHoro mpeamera «buonorus» NPOAMKTOBAHO HEOOXOIUMOCTHIO 00€cIeYeHUs
YCIIOBHM JUIsl PENICHHS OJHON M3 aKTyalbHBIX 3aJad IIKOJBHOTO OWOJIOTHYECKOTO
o0Opa3oBaHus, KOTOpas mpeamnojaraeT (OpMUPOBAHUE y OOYYarOMIMUXCS CHOCOOHOCTH
alanTUPOBATHCS K M3MEHEHUSIM JMHAMUYHO Pa3BUBAIOIICTOCS COBPEMEHHOTO MHPA.

buonorus Ha ypoBHE cpenHero oomero o0pa3oBaHus 3aHUMaeT BaxHoe MecTo. OHa
obecrnieunBaeT (PopMUpOBAHHE y OOYYAIOUIUXCS TMPEJCTABICHUA O HAyYHOW KapTHHE



MUpa, pacHIMpseT U 0000I1aeT 3HAaHUS O KUBOU MPUPOJE, €€ OTIMUUTENbHBIX MPU3HAKAX
— YPOBHEBOI OpraHU3alliy U SBOJIOIUH, CO3JAET YCIOBUS JUIS: TO3HAHUS 3aKOHOB KMBOM
npupojbsl, (GopmupoBaHus (YHKIHOHAIBHOW TPAMOTHOCTH, HAaBBIKOB 3J0pPOBOTO U
Oe3omacHoro o0pa3a *U3HU, YKOJIOTMUECKOTO MBIIIJICHUS, [IEHHOCTHOTO OTHOIICHUS K
JKUBOU IIPUPOJIE U YEIIOBEKY.

bonbiioe 3HaueHue OUONOTHS HMMEET TakKe Ui PEIIEHUS BOCIUTATEIbHBIX U
Pa3BUBAIOIINX 3aJa4y CpeAHEro oO0miero oOpa3oBaHMs, COIUATM3ALMHN OO0YJaIOIUXCS.
Nzydenne Ouosoruu obecrneunBaeT YCJIOBHS Uisi (OPMHUPOBAHUS HUHTEIUICKTYaJbHBIX,
KOMMYHUKAIIMOHHBIX W HWH(OPMAIMOHHBIX HABBIKOB, O3CTETHMUYECKOM KYIbTYpBHI,
CIIOCOOCTBYET HWHTErpalid OMOJOTUYECKUX 3HAHUN C MPEJCTABICHUSIMH W3 JAPYTUX
y4eOHBIX MPEMETOB, B YACTHOCTH, PU3UKHU, XUMUU U reorpaduu. HazpanHbie mooxKeHus
0 IIpeTHa3HauYeHUH yueOHOTO MpeaMeTa « bBHoaorusy» cocTaBuIIv OCHOBY IS ONIPEACTICHUS
MOAXOAOB K OTOOPY M CTPYKTYPUPOBAHHUIO €ro COACp>KaHMs, MPEICTaBICHHOTO B
nporpaMme Mo OUOJIOTHH.

Ot6op conepxanusi yueOHoro mnpenmera «buonorusi» Ha 0a30BOM ypOBHE
OCYIIECTBJIEH C TMO3HUIMKA KyJIbTypOCOOOPA3HOTO MOJX0/a, B COOTBETCTBHUH C KOTOPHIM
oOyyJaroiyecs JOJKHBI OCBOUTH 3HAHUS U YMEHUS, 3HaYUMBIE JI71s1 GOPMHUPOBAHUS 001
KYJIbTYPBI, ONPEACIISIONINE aJIeKBATHOE IMOBEJICHUE YEIOBEKa B OKPYKAIOIIECH TPUPOTHOMN
cpene, BOCTpeOOBaHHBIE B TOBCEHEBHON KU3HU U MPAKTUUYECKOH AesTenbHOCTH. Ocoboe
MECTO B 9TOHM cHUCTeMe 3HAHHMM 3aHMMAIOT AJIEMEHTHI COJEpP>KaHUs, KOTOphIE CIy>KaT
OCHOBOM uisi (popMUpOBaHUS TPEACTABICHUN O COBPEMEHHON €CTeCTBEHHO-HAyUYHOU
KapTUHE MHpa U [EHHOCTHBIX OPUEHTAIUSAX JTUYHOCTH, CIIOCOOCTBYIONIUX T'yMaHU3AIUU
OMOJIOrMYECKOr0 00pa30BaAHMUS.

CTpyKTypUpOBaHUE COJIEpKaHUs yueOHOTr0 MaTrepuaia B MIporpaMMme 1o OMOJIOoTHUr
OCYIIIECTBIICHO C YYE€TOM MPHOPUTETHOTO 3HAYEHUS 3HAHUN 00 OTJIMYUTEIbHBIX
OCOOCHHOCTSAX KUBOM TPUPONBI, O €€ YPOBHEBOW OpraHM3ally W HBOJIONHMHA. B
COOTBETCTBUU C DOTHUM B CTPYKType ydeOHoro mpeamera «buosorus» BbIIeIEHbI
cleaylollre cojAepkarelbHble JUHUM: «buonmoruss kak Hayka. MeTOIbl Hay4yHOTO
no3Hanusy, «Kierka kak Ouwosormueckas cucreman, «OpraHu3M Kak Ouojoruyeckas
cuctemay, «CrucremMa W MHOrooOpa3zue OpPraHMYECKOTO MHpay», «IBOJIOIUS KUBOU
MPUPOJIBI», « IKOCUCTEMBI U PUCYIITUE UM 3aKOHOMEPHOCTH.

[ens n3ydenus yuebHoro npeameta «buonorus» Ha 6a30BOM ypoBHE — OBJIA/ICHUE
00yJaroUMHKCS 3HAHUSAMH O CTPYKTYPHO-(DYHKITMOHATHHOM OpraHU3aIlii )KUBBIX CUCTEM
pa3HOTO paHra W MPUOOpPETEHHE YMEHUW HUCIOJIb30BaTh ATH 3HAHUA JUISI TPAMOTHBIX
NEHCTBUIN B OTHOIIIEHUU OOBEKTOB KUBOU MPUPOJIBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX
npooseM.

JlocTkeHue 1enu u3ydeHus yueoHoro npeamera «buonorus» Ha 6a30BOM ypOBHE
o0ecreynBaeTcs pelIeHUEM CIIEYIONINX 3a/1a4:

OCBOCHHE OOYYAIOIIMMHUCS CHCTEMbI 3HAHUN O OMOJIOTUYECKUX TEOPUSX, YUCHUSX,
3aKOHAX, 3aKOHOMEPHOCTSAX, THUIOTe3ax, TNpaBuiaxX, CIyXalliX OCHOBOW st
dbopMUpOBaHUS TPEACTABICHUA O €CTECTBEHHO-HAYYHOW KapTUHE MHUpPa, O METO/Aax
HAay4YHOTO TTO3HAHMUSI, CTPOCHHUH, MHOTOOOpa3uu U OCOOEHHOCTSX KUBBIX CHCTEM Pa3HOTO



YPOBHSI OpraHU3alliM, BBIAAIONIMXCS OTKPBITUSAX M COBPEMEHHBIX HCCJIEIOBAaHUAX B
OMOJIOTHH,

¢opMupoBaHue y OOydyarolMXCsl MO3HABATEIbHBIX, HWHTEIUIEKTYAIbHBIX U
TBOPUYECKHUX CMOCOOHOCTEN B MPOIECCE aHaNM3a JAaHHBIX O MYyTSIX Pa3BUTUS B OMOJOTUU
HAy4YHBIX B3IJISI0B, UAEH M MOAXOJOB K HM3YUEHHUIO KUBBIX CHUCTEM Pa3HOIO YpPOBHS
OpraHu3aluu;

CTaHOBJIEHUE y 00yYarommxcs o0mel KyiabTyphl, (PYHKINOHAIBHONW I'PaMOTHOCTH,
pa3BUTHE YMEHUN OOBSICHSTH U OLIEHUBATD SIBJICHUS OKPYKAIOIIEr0 MUPa >KUBOM MPUPOIBI
HA OCHOBAaHUU 3HAHUU U OMbITA, MOJYYEHHBIX IPU U3yYEHUU OUOJIOTUH;

dbopMupoBanre y oOy4arolmuxcss yYMEHUH  WUIIOCTPUPOBATH  3HAUYCHHE
OMOJOrMYECKMX 3HAaHWUW B TMPAKTHYECKOM JIEATEIbHOCTH YEJIOBEKa, pPa3BUTUU
COBPEMEHHBIX MEUIIMHCKUX TEXHOJIOTHI U arpoOMOTEXHOIOTUH;

BOCIUTaHKE YOEKAEHHOCTU B BOZMOKHOCTH MO3HAHUS YEJIOBEKOM >KUBOW MPUPOIBI,
HEOOXOJIMMOCTH OEPEKHOTO OTHOIIEHUS K Hel, COOMIOEHUsT ITHUYECKUX HOPM IpHU
IIPOBEJIEHUU OMOJIOTUYECKUX UCCIIE0OBAHUI;

OCO3HAHHME IICHHOCTH OWOJOTMYECKMX 3HAHWW JJIs TIOBBIINICHUS  YPOBHS
HKOJIOTMUECKON KYNbTYpPBI, 4711 (GOPMHUPOBAHUS HAYUHOT'O MUPOBO33PEHMUS;

NPUMEHEHHE NPHOOPETEHHBIX 3HAHWM W YMEHUW B TOBCEJHEBHOM XU3HU IS
OLICHKU TMOCJEACTBUM CBOEH MAEATEIbHOCTH [0 OTHOIIEHUIO K OKpY’Kalolleh cpene,
cOOCTBEHHOMY  3/I0pOBBIO, OOOCHOBaHHME U COONIOJEHHE Mep MPOPHUIAKTUKU
3a00JIeBaHMI.

B cucrteme cpemnero obmiero oopazoBanusi «buonorus», usydyaemas Ha 0a30BOM
YPOBHE, SIBIISIETCS 0013aTENbHBIM YUEOHBIM PEIMETOM, BXOSALIUM B COCTaB MPEAMETHON
obnactu «EcTecTBeHHO-HayuHBIE TPEIMETHDY.

PaGouas mporpamma paszpaboTaHa ¢ ydeToMm paboueil mporpaMMbl BOCIIMTAHUS
Aoy YAO «Yykorckuit OKpyxkHO mnpoguiabHbIi Juuei».lIporpamma
npeqHa3HaueHa Uil TUIAHUPOBAaHWS W OpraHW3alMd CHCTEMHOM BOCIUTATEIbHOU
NESATENbHOCTH C 1EJbl0 JOCTHKEHUS OOYyYaroIIMMHCS JIMYHOCTHBIX PE3yJIbTaTOB
oOpa3zoBanusi, onpezeneHHbix @PI'OC; peanusyercs B €IUHCTBE YPOUHOH M BHEYPOUHOUH
nestenbHOCcTU.  [IpenycmarpuBaer npHOOIIEHHE OO0YyYarOIIUXCS K  POCCUHCKUM
TPAIUIMOHHBIM JyXOBHBIM LEHHOCTSIM, BKJIIOYas KyJbTYpHbIE LEHHOCTH CBOEH
ATHUYECKOW TIpyNIbl, MpaBWiIaM M HOpPMaM IIOBEJCHHUS B POCCUHCKOM OOLIECTBE.
Pe3ynbTaThl JOCTHXKEHUS L€, pEHIeHHs 3a7ad BOCIUTAHUS JaHbl B (opMe LEIEeBBIX
OPUEHTHUPOB (HAmpaBJIeHUHN), NPEJACTABIEHHBIX B BUAEC OOOOIICHHOTO MOpPTpeTa
BBIIIYCKHMKA Ha YPOBHE OCHOBHOI'O OOLIEro OOpa3oBaHUS M OTPa)KE€Hbl B JTMYHOCTHBIX
pe3yabTaTtax JaHHOW paboueld mporpamMebl. [loOyxaeHue oOydaromuxcsi coOJ0IaTh
HOPMBI ~ TIOBEJIEHHsA, TIpaBuja OOLIEHUS CO CBEPCTHHKaAMU W  IEeJarorami,
COOTBETCTBYIOIIME YKJIaay oOIIeo0pa3oBaTeIbHOM OpraHU3aliy, YCTAaHOBJICHHE U
NOJJIEPKKY J00pOoXkKenaTeabHo aTtMocdepsl; MPUMEHEHHE WHTEPaKTUBHBIX (popm
yueOHOM  paboThl —  HMHTEJUICKTYaJbHbIX, CTHUMYJIUPYIOIIUX I03HABATEIbHYIO
MOTHBAIIUIO, UTPOBBIX METOJUK, IUCKYCCUH, NAIOIIUX BO3MOXXHOCTb NMPUOOPECTH OMBIT
BEJICHUS! KOHCTPYKTHUBHOTO JMajiora; TpyIIoBOMl paboOThl, KOTOpass YYHUT CTPOUTH
OTHOUIEHHWs] W JeHCTBOBaTh B KOMaHJAE, CIOCOOCTBYET pa3BUTHIO KPUTUYECKOTO
MBILIUICHUSI.



MaxkcruManbHOE HUCIOJIb30BAHME BOCHHUTATENIBHBIX BO3MOXKHOCTEH COJEpKaHUs
y4eOHBIX MPEeAMETOB ISl (POPMUPOBAHUS Y OOYUAIOIIUXCS POCCUNUCKHUX TPaJAUIIMOHHBIX
JyXOBHO-HPaBCTBEHHBIX U COLMOKYJIBTYPHBIX [IEHHOCTEH, POCCUHCKOIO HUCTOPUYECKOTO
CO3HAHUSI HAa OCHOBE MCTOPUYECKOTO MPOCBELICHUS; TPUBJICYCHUE BHUMAHUS
00y4JarImuxcsi K HEHHOCTHOMY acCleKTy M3y4YaeMbIX Ha YpoKaxX MpPEIMETOB, SIBICHUN U
cOOBITHI, MHULIUUPOBAHUE OOCYKIEHUH, BBICKA3bIBAHUN CBOErO0 MHEHUS, BBIPAOOTKHU
CBOET0 JIMYHOCTHOI'O OTHOILIEHUS K H3Yy4YaeMbIM COOBITUSAM, SBJICHUAM, JIHUIAM;
noOyxJieHne oO0yJaromuxcsi coOolaTh HOPMBI TOBEACHMS, NpaBHiia OOILIEHUS CO
CBEPCTHMKAaMU U I€JaroramMy, COOTBETCTBYIOIIME YKIIaay oO0IIeo0pa3oBaTeIbHON
OpraHu3alluy, YCTAaHOBIIEHUE U MOJICPKKY J0OpOoKeTaTeIbHOM aTMOC(EPbl; IPUMEHEHUE
WHTEPAKTUBHBIX (QOopM y4ueOHOM pabOoThl — HHTEIUICKTYalbHBIX, CTUMYJIHPYIOIIUX
MO3HABATEIbHYI0O MOTHBAIMIO, UTPOBBIX METOJUK, TUCKYCCHH, AIOUIMX BO3MOKHOCTH
PUOOPECTH ONBIT BEICHHSI KOHCTPYKTUBHOI'O IMAJI0ra; IPyNIoBOi paboThl, KOTOpasi yuuT
CTPOUTH OTHOIIEHUS U JIEHCTBOBATh B KOMaH/IE, CIIOCOOCTBYET Pa3BUTHUIO KPUTUUYECKOTO
MBIIIICHHS

[TpuBneueHne BHUMaHUA OOYYArONIMXCA K IIEHHOCTHOMY AacCIMEeKTy M3y4aeMbIX Ha
ypoKax MpeAMETOB, SIBJICHUN U COOBITHI, UHUITUUPOBAHUE OOCYKJICHUH, BHICKA3bIBAHUI
CBOET0 MHEHHS, BBIPAOOTKH CBOETO JIMYHOCTHOTO OTHOIIEHUS K U3y4aeMbIM COOBITHSIM,
ABJICHUSM, JIMLIaM; [PUMEHEHHE WHTEPaKTUBHbIX (GopM yueOHOM paboThl —
MHTEJUIEKTYaIbHBIX, CTUMYJIMPYIOIINX MTO3HABATEIFHYIO0 MOTHUBAIIMIO, UTPOBBIX METOIUK,
JTUCKYCCHI, AAlOIIMX BO3MOKHOCTh MPHOOPECTH OMNBIT BEIECHUS KOHCTPYKTUBHOIO
JUayiora; TPYNIOBOM paboThl, KOTOpas YYUT CTPOUTH OTHOILIEHHUS W JCHCTBOBATH B
KOMaHJIe, CIOCOOCTBYET Pa3BUTHIO KPUTHUECKOTO MBILIUICHUS

Jnst mzydenuss Ouojoruu Ha 0a30BOM YPOBHE CpenHero obmiero oOpa3oBaHUs
otBoauTcs 68 yacoB: B 10 kmacce — 34 vaca (1 yac B Hegento), B 11 kmacce — 34 yaca (1
4ac B HEJICJIO).

COJAEPKAHUE OBYYEHUA

10 KJTACC

Tema 1. buoJsiorus kak Hayka.

buonorus kak Hayka. CBsi3b OHMOJNOTMM C OOIIECTBEHHBIMH, TEXHUYECKUMHU U
JIPYTHMH €CTECTBEHHBIMH HayKamu, Guinocodueit, STUKON, SCTETUKON U mpaBoM. Poib
Oouonoru B (GOPMUPOBAHMM COBPEMEHHOW Hay4yHOW KapTuHbl Mmupa. Cucrema
OMOJIOrMYECKUX HAYK.

MeToapl TO3HAaHUS KUBOM MNpUPOAbl (HAOMIOEHUE, SKCIEPUMEHT, OIHCaHUE,
U3MepeHue, Knaccupukanus, MOAeTupOBaHIE, CTaTHCTHYECKast 00pabOTKa JaHHBIX ).

JleMoHCTpaUHu:

[Toprpetsr: Y. HapsuH, I'. Mennens, H. K. Konbnos, /Ix. Yorcon u @. Kpuk.

Tabnuuel u cxembl: «MeTObI MO3HAHUS KUBON TPUPOJIBI».

JlabopaTopHble M NpaKTHYeCKHe padoOThI:



[TpakTuueckas padora Ne 1. «Mcnonb3oBaHue pa3inyHbIX METOJOB MPU U3YUYECHUU
OMOIOTMYECKIX 0OBEKTOBY.

Tema 2. JKuBble CHCTEMbI M UX OPraHU3aMsl.

JKuBbie cucteMbl (OMOCUCTEMBI) KaK MpeAMET U3yueHus Ononorun. OTINYUe KUBBIX
CUCTEM OT HEOPraHUYECKOU MPUPOIBI.

CpoiicTBa OMocucTeM MU HUX pa3HoOOpasue. YPOBHH OpraHU3alMid OHOCUCTEM:
MOJIEKYJIAPHBIM, KJIETOYHBIMA, TKAHEBBIM, OPraHU3MEHHBIW, MOMYJAIMOHHO-BUIOBOM,
AKOCHUCTEMHBIN (OMOTEOIIEHOTHYECKHI ), OMOoChepHBIi.

JdeMoHcTpauum:

Tabnuiet 1 cxembl: «OCHOBHBIE MPU3HAKU KU3HI», « Y POBHU OpraHU3alMK >KMBOU
IPUPOABD».

O6opynoBanue: moaens Moiekynsl JTHK.

Tema 3. XuMu4ecKknii COCTAB M CTPOEHHE KJIETKH.

XUMHUYECKUNA COCTAaB KIETKM. XHUMHUUYECKHE DJIIEMEHTBl: MaKpO3JIEMEHTHI,
MUKpO3JIeMeHThl. Bosia 1 MUHepanbHbIE BELIECTBA.

@OyHKIMU BOJIbI U MUHEPAIIbHBIX BEILECTB B KileTKe. [loanepxanne ocCMOTHYECKOTO
OanaHca.

benku. CoctaB u cTpoeHHEe O€NKOB. AMHHOKHCIOTBI — MOHOMEpPBHI OEIIKOB.
He3zamenuMble W 3aMEHUMBIE AMHHOKHCIOTHI. AMHMHOKHUCIOTHBIM COCTaB. Y POBHU
CTPYKTYpPbI O€JIKOBOW MOJIEKYJIbI (IIepBUYHAsS, BTOpUYHAS, TPETUYHAS U YETBEPTHUUHAS
CTPYKTypa). XuMudeckue cBoiicTBa 0enkoB. buonornueckue GpyHKuuu O€nKoB.

®epMeHThl — Ouosiormueckue katanuzaTopbl. CTpoeHue (epMeHTa: aKTHUBHBIN
HEeHTp, cyOcTparHas creunduunocts. Kodepmentsl. Butamunbl. Otanuns GpepMeHTOB OT
HEOPraHMYECKHUX KaTajau3aTopoB.

VYrneBoabl: MOHOcaxapubl (TJIIOKO3a, pubo3a M Je30Kcupubo3a), Aucaxapuabl
(caxaposa, 1aKkTO3a) U nmoJaucaxapuabl (Kpaxmal, TIIMKOTeH, LeJUI0a03a). buonornueckue
(GyHKIUU YTIIEBOJOB.

Jlunuaet: Tpuraunepubl, pocoaunuabl, crepouasl. ['uapodpmibHO-ruAPOPOOHBIE
cBoiicTBa. buonornyeckue pyHkuu nunuaos. CpaBHEHUE YIIIEBOJIOB, OEIKOB U JIUIHJIOB
KaK HCTOYHHKOB 3HEPIHH.

Hyxnennosbsie xucnotel: JJHK u PHK. Hykneornabr — MOHOMEpBI HYKJIEMHOBBIX
kucnot. Crpoenne u ¢ynkiuu JJHK. Crpoenune u pynkuuun PHK. Buast PHK. ATO:
CTpOEHHUE U (PYHKIIHH.

[utomorus — Hayka o kierke. Knerounas teopust — npumep B3aUMOACHCTBUSA UIIEN
¥ (aKTOB B HAYYHOM MO3HAHUU. METO/IbI U3yUCHHS KIETKH.

Knerka kak nenoctHas skuBas cuctema. OOuue NpU3HAKU KIETOK: 3aMKHYTas
HapyxHasi MeMOpana, monekynsl JIHK kak remermueckuii ammapar, cUcTeMa CHHTE3a
Oenka.

Tumbl KJIETOK: dyKapuOTHUYECKass M MpokapuoTuueckas. OCOOCHHOCTH CTPOCHHS
npokapuoTHueckon kietku. KnetouHas creHka Oakrtepuil. CTpoeHHE 3YKapHOTHUYECKON
kJ1eTKH. OCHOBHBIE OTJIMYHS PACTUTEIBHOMN, )KUBOTHON M IPUOHON KIETKH.

[ToBepXHOCTHBIE CTPYKTYpPhl KJIETOK — KJIETOYHAs CTEHKa, TJIUKOKAIUKC, MX
¢ynkuuu. Ilnasmarnyeckass memOpana, e€ cBoiictBa u ¢yHkiuu. Luromnazma u eé



opra"ousl. OgqHOoMeMOpaHHbie opraHou sl kieTku: DIIC, anmapat ['oibKu, TU30COMBI.
[lonyaBTOHOMHBIE OpraHOMABl KJIETKA: MUTOXOHIpHUH, Iactuibl. IlpouncxoxneHue
MUTOXOHJIpUH u T1nactud. Buasl mnactun. HememMOpaHHbIE OpraHoujbl  KIETKH:
puOOCOMBI, KIIETOUHBIN IIEHTP, HEHTPUOIH, PECHUYKH, XKTYTUKU. DYHKIIMM OPraHOUI0B
KJIETKH. BKiroueHus.

SAnpo — perynaropHslid 1eHTp kieTku. CTpoeHue sjapa: saepHas o000J0uKa,
KapHoIuIa3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BelecTB B KJIETKE.

JdeMoHcTpauum:

[TopTpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. llneiinen, P. Bupxos, [Ix. YoTtcon,
®. Kpuxk, M. Yunkunc, P. ®panximn, K. M. bap.

Huarpammel: «PacnpenesieHHe XMMHUYECKUX 3JIEMEHTOB B HEXHBOW IPUPOIEY,
«Pacnpenenenne XuMHYECKUX AJIEMEHTOB B JKMBOW MPUPOIE».

Tabnmuuet u  cxembl: «llepumomuueckas TabMUIa XUMHUYECKUX DIEMEHTOBY,
«CTtpoeHne MoJekyinbl Boabl», «buocunTe3 Oenka», «CTpoeHHE MOJEKYJbl OeiKay,
«Ctpoenue dpepmentay, «Hyknennossie kucnoTsl. JJTHK», «Ctpoenue monekynst ATDy,
«CTpoeHHe >YyKapuOTHYECKON KIETKM», «CTpOoeHHE >KMBOTHOW KIETKH», «CTpoeHue
pacTUTENbHON KIETKW», «CTpPOCHHE MPOKAPUOTHYECKOM KIeTKn», «CTpoeHue sapa
KIIETKIY, « YTIEBOAB», «JIUTUIbI.

O6opynoBaHue: CBETOBOM  MHKPOCKOI, 0O0OpyJdoBaHHE IJisi  IPOBEICHUS
HaOJIIOICHUH, U3MEPEHUH, HIKCTIEPUMEHTOB, MUKPOIIpENapaThl pACTUTEIbHBIX, JKUBOTHBIX
U OaKTepUaTbHBIX KIETOK.

JlaGopaTopHble M MpakTHYeCKHe PadoThI:

Jlaboparopnas padora Ne 1. «/3ydyeHne kaTaluTUYECKON aKTUBHOCTH (EPMEHTOB
(Ha mpuMepe aMusIa3bl WK KaTajaasbl)y.

Jlaboparopnast pabora Ne 2. «/3ydyeHue CTpoeHUs: KJIETOK PaCTCHHM, )KUBOTHBIX U
OaxTepuil Mo MUKPOCKOIIOM Ha TOTOBBIX MUKPOTpENaparax u X OMUCaAHUE.

Tema 4. ’KnuzHeaessTeJJLHOCTh KJIETKH.

OOmeH BelecTB, WIM MeTa0OMU3M. AcCCUMWISAIUS (IJIAaCTUYECKUN OOMEH) u
TUCCUMWISIHS  (PHEpreTHUeckuii oOMEH) — JIB€ CTOPOHBI €IMHOTO IIpoliecca
Merabonu3Ma. Pollb 3aKOHOB COXpaHEHUs BEHIECTB W DHEPrUU B TOHUMAHHUHU
MeTaboIn3Ma.

Tunber oOMmeHa BemiecTB: aBTOTPOdHBIN U rerepoTpodHbIi. Ponb depMeHTOB B
oOMeHe BeIeCTB U MPEeBpaIleHUN SHEPTHH B KIIETKE.

®otocunTe3. CBeroBast U TemHOBas (asbl ¢orocunreza. Peakunu (ortocuHTesa.
DddexTuBHOCTh PoTOocuHTE3a. 3HAUCHUE (HOTOCUHTE3A IJIs KU3HU Ha 3emie. BiusHue
yCIIOBUW Cpelbl Ha (DOTOCHHTE3 M CIOCOOBI TIOBBIIICHHS €r0 MPOJYKTUBHOCTH Y
KYJIbTYPHBIX PaCTCHHI.

XeMocuHTe3. XeMOCHUHTE3UpYIoIre 0akTepruu. 3HaYeHUE XeMOCHUHTE3a JIJISl KU3HU
Ha 3emuie.

DHepreTuueckuii OOMEH B KIJIETKe. PacuiersieHue BEIIECTB, BBIJICICHHE U
aKKyMYJIMpOBaHUE DHEPrMM B KIETKe. DTambl 3HepreThueckoro obmena. [nukomus.



bpoxenune wu ero Buupl. KucnopomHoe oxuciaeHue, WM KIETOYHOE JIbIXaHUE.
OxkucnurenpHoe pocopunupopanue. DPGHEeKTUBHOCTb IHEPTETHICCKOTO OOMEHa.

Peakuun MatpuuHoro cunresa. I'eHetnueckas undopmanus u JJHK. Peanuszanus
reHETUYEeCKON HHpOpMAIUH B KJIETKE. | eHeTuUeCcKuit KO/ M €ro CBOMCTBA. TpaHCKPUITITUS
— wmarpuunblii cuHTe3 PHK. Tpancisuus — OuocuHTe3 Oenka. DTambl TPAHCISILHUHU.
KonunpoBanue amunokucior. Ponb pubocom B OnocuHTe3e Oenka.

Heknerounsie ¢opmbl xu3HM — BHpychl. Mcrtopus otkpeitus BupycoB (/1. WU.
HBanoBckwuif). OCOOEHHOCTH CTPOEHUSI W KMU3HEHHOTO LKKIJIa BUpycoB. bakrepuodaru.
bose3sHn pacreHui, KUBOTHBIX W YEJIOBEKAa, BbI3BIBAEMBbIE BHpycamHu. Bupyc
uMmyHoepunuta gyenoBeka (BUY) — Bo3oyaurens CIIN/la. OOpaTHas TpaHCKPHUIIIHUA,
peBeprasza u uHrerpasa. [IpopunakTuka pacnpocTpaHeHUs BUPYCHBIX 3a00JI€BaHU.

JleMoHCTpaUHu:

[Toptpetsr: H. K. Konbuos, /I. 1. UBanosckui, K. A. Tumupsses.

Tabnmuuet u  cxembl: «Tumbl nutanusy, «Metabonuzmy», «MHUTOXOHIPUS,
«JHepreTruueckuit  oomen», «Xmoporact», «®Potocunte3», «Ctpoenne JHK»,
«Ctpoenue u (QyHkuuoHupoBanue reHay, «CuHTe3 Oenka», «[eHeTnueckuii Koy,
«Bupyce», «bakrepuodparn», «Crtpoenune u xu3HeHHbIM 1ukn Bupyca CIIN/a,
Oakrepuodara», «Permmukarus JHK».

O6GopynoBanue: wMoaenu-anminkauun «Yasoenue JHK wu  tpanckpumnimsy,
«buocunres 6enka», «CTpoeHue KISTKH», Mojenb cTpykTypsbl JTHK.

Tema 5. Pa3MHOKeHHEe U HHAMBUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

KrneTounslif 1K1, WIK )KU3HEHHBIA UK Ki1eTKu. MaTepdasza u mutos. IIporeccsl,
nporekarmomue B uHTepdaze. Pernmkanums — peakuuss marpuyHoro cunte3a JIHK.
CtpoeHue XpoMOCOM. XPOMOCOMHBIM HaOOp — KapuOTHI. JIMIUIOWIHBIN W TaluIONuIHBIN
XpoMOCOMHbIe HaOopbl. Xpomatuibl. LluTonornueckue OCHOBBI PAa3MHOKEHUS U
WHJMBU1yaJIbHOTO Pa3BUTHUSI OPraHU3MOB.

[enenune xnetkn — muto3. Cragum murto3sa. [Ipoueccsl, npoucxoasume Ha pa3HbIX
CTaJIUsIX MUTO3a. bUOIOrMYECKH CMBICT MUTO3A.

[Tporpammupyemasi TuO€Ib KIETKU — allONTO3.

®opmMbl pa3MHOKEHHUSI OpraHu3MoOB: Oecrojoe H mojoBoe. Buapl Oecnosoro
Pa3MHOXKEHMS:  JICJICHWE  HAJBOE, IOYKOBAaHME OJHO- M  MHOTIOKJIETOYHBIX,
cropooOpa3oBaHMe, BEreTaTMBHOE pa3MHOXKeHHe. VICKycCTBEHHOE KIIOHMpPOBAHHE
OpPraHNU3MOB, €r0 3HAYECHUE JIJIS CEJICKIUH.

[TonoBoe pa3MHOXKEHHUE, €r0 OTIUYHS OT OECIIONoro.

Meiioz. Craaun wmeiosza. [lpomecchl, mnpoucxonsdiipe Ha CTaaAusIX Meio3a.
[ToBenenne xpomocom B meno3e. Kpoccunrosep. buonormuyeckuii ¢CMbICH U 3HA4EHUE
Meno3a.

["ameTorene3 — mpoiiecc 00pa3oBaHUs MOJIOBBIX KJIETOK y KMBOTHBIX. [lojoBbIe
JKEJe3bl: CEMCHHUKH M sSUYHUKH. OOpa3oBaHWE W Pa3BUTHE TOJIOBBIX KIETOK — TaMeT
(cmepmaTo3ou], SWILIEKIETKa) — cliepMaToreHe3 U oBoreHe3. OCoOEHHOCTH CTPOEHHS
AUIIEKIIETOK U criepMaTo3ouoB. OmnonoTBopenue. [laprenorenes.

NunuBuayansHOE pa3BUTHE (oHTOTEHE3). DOMOpHOHaTBEHOE pa3BUTHE
(oMOpuorene3). OTamnbl 3MOPHOHAIBHOTO PAa3BUTHS Y TIO3BOHOYHBIX KMBOTHBIX:



IpoOJieHue, TacTpyiasamnus, opraHoreHes. IlocTaomOpuoHanmpHOE pa3BuUTHE. THIBI
MOCTAIMOPHUOHATILHOTO Pa3BUTHS: MPSAMOE, HepsAMoe (JTUIMHOYHOE). BiusHue cpenbl Ha
pa3BUTHE OPraHU3MOB, (PaKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOXKAEHHBIE YPOJICTBA.

Poct u pazButue pactenuii. OHTOT€HE3 I[BETKOBOT'O PACTEHMS: CTPOCHUE CEMEHH,
CTaJIuH Pa3BUTHSL.

JleMoHCcTpaUHu:

Tabmuupl u  cxeMbl: «®OpMbl  pa3MHOXKEHHS OpPraHu3MoB», «JlBoitHOe
OIUIOJIOTBOPEHUE Y IIBETKOBBIX pacTeHUi», «BereraTuBHOE pa3zMHOXXEHUE PACTECHHIN»,
«/lenenue knetku 6akrepuit», «CTpoeHUE MOJOBBIX KIETOK», «CTPOEHHUE XPOMOCOMBI»,
«Knerounbiii nukny, «Pemmukamus JTHK», «Murtoszy», «Meito3y», «IIpsmoe u Henmpsimoe
pazButue», «l'ameToreHes y MIEKOMUTAIONIUX U 4YeloBeKa», «OCHOBHBIE CTaJIUU
OHTOT'CHE3a.

OGopynoBaHnue: MHKPOCKOII, MHKpPOITpENapaThl «Cnepmaro3ouibl
MJICKOTIUTAIOIIET O, «SIMIeKIIeTKa MIIeKOMUTaroIIero», «Kapuokunes B KJeTKax KOpelika
JyKa», MarHuTHas Mojenb-anmuikanusa «Jlenenue knetkw», moxaens JIHK, monens
MeTadazHoi XPOMOCOMBI.

JlaGopaTopHble M NpakTHYeCKHe PadoThI:

JlaGoparopnas pabora Ne 3. «HaGmromeHrne MuTo3a B KJIETKaX KOHYHMKA KOPEIIKa
JyKa Ha TOTOBBIX MUKPOITIPENapaTaxy.

JlaGoparopras paborta Ne 4. «V3ydeHHEe CTpOEHHUS IMOJOBBIX KIETOK Ha T'OTOBBIX
MHKpOIIpPENnapaTaxy».

Tema 6. HacjieiCTBEHHOCTh U K3MEHYMBOCTH OPraHU3MOB.

[IpenmeT m 3amaum reHeTukd. Mctopus pa3BUTHS T€HETHKU. Poiib LHUTOJIOTMU H
SMOPHOJIOTHH B CTAHOBJICHUH TCHETHKH. BKiIaa poCCHMCKHX M 3apyOeKHBIX YUEHBIX B
pa3BUTHE TEHETUKH. METOJbl TEeHETHKU (THOPUI0JIOTHYECKUM, LUTOTCHETUUYECKUM,
MOJIEKYJIIpHO-TeHeTH4YeCKui). (OCHOBHbICE TEHETHMYECKHUE TMOHATUA. [ eHeTnueckas
CHMBOJIMKA, UCIIOJIb3yEeMasl B CXeMaxX CKPEIIMBAHUMN.

3aKOHOMEPHOCTH HacCJIeJIOBaHUs MPU3HAKOB, YycTaHoBieHHble [. MeHnaenem.
MonorubpuaHoe CKpelrMBaHue. 3aKOH €IMHO00pa3us THOPUIOB MEPBOTO MOKOJICHUS.
[IpaBuio qoMuHHUpOBaHUS. 3aKOH pacHICIJICHUs MPU3HAKOB. [ MMOTE3a YUCTOTHI raMeT.
[TonHOE M HEMOJMHOE TOMUHUPOBAHHUE.

JlurnOpuHoe CKpenuBaHue. 3aKOH HE3aBUCHMOIO HACJICAOBaHUS IPU3HAKOB.
[luToreHeTHYECKUE  OCHOBBI ~ JUTHOPUAHOTO  CKpEIMBaHUS.  AHAIM3UPYIOIICE
ckpemuBanue. Vcronb3oBaHWE aHAIU3UPYIOUIETO CKPEIIUBAHUS JJISL  OINPEICIICHUS
TEHOTHUIIA OCOOH.

CuemieHHoe HacienoBaHue mnpusHakoB. PaGora T. Moprana mo crenjieHHOMY
HaCJIEIOBAHUIO TeHOB. HapylieHnne cerieHust TEHOB B PE3yJIbTaTe KPOCCUHIOBEPA.

XpoMOCOMHasi TEOpUsl HACIEACTBEHHOCTH. [ eHeTuUeCKHUe KapThI.

'enetnka mnona. XpOMOCOMHOE oOmpeleleHrue IMona. AYTOCOMBI M TMOJOBBIE
XpoMocoMbl. ['oMoramMeTHbi€ U TeTeporaMeTHbIe oprannu3Mbl. HacnenoBanue npu3HaKkoB,
CLICIUICHHBIX C IMOJIOM.

N3meHunBOCTh. BHABI M3MEHYMBOCTH: HEHACNCACTBCHHAS 1 HacleAcTBeHHasd. Poib
Cpenbl B HEHACIEJACTBEHHOW W3MEHUYMBOCTH. XapaKTEpUCTUKA MOAUDPHUKAITMOHHON



W3MEHYMBOCTHU. BapnanimoHHbIi psx 1 BapuaumoHHas kpusas. Hopma peakunu npusHaxa.
KonuyecTBeHHbIE M KauyeCTBEHHbIE IpPU3HAKM M HMX HopMa peakuuu. CBoiicTBa
MOIU(PUKATMOHHON U3MEHUNBOCTH.

HacnencrtBeHHas, WM TeHOTUIIMYECKas, W3MEHYUBOCTh. KomOuHaTuBHas
M3MEHUYMBOCTh. Mel03 M MOJ0BOW MpPOLECC — OCHOBA KOMOWHATUBHON M3MEHYHBOCTH.
MyrtannonHass W3MEeHUMBOCTh. Kiaccudukanuss MyTanuid: TeHHbIE, XPOMOCOMHBIE,
reHoMHble. YacroTa MW OpUYMHBI MyTanuidl. MyTtareHHble  (akTopbel. 3aKOH
rOMOJIOTUYECKHUX PAJIOB B HaclieAcTBeHHOUM n3MenurnBoctu H. V. BaBuioga.

BuesnepHas HaclIeICTBEHHOCTh U U3MEHYUBOCTD.

I'enetuka yenoseka. Kapuorun yenoexka. OCHOBHbIE METO/IbI T€HETUKHU YEJIOBEKA:
reHEeaJIOTUYeCKUil, OJIM3HENOBBIN, IUTOTCHETUYECKUM, OMOXUMHUYECKUN, MOJEKYISIPHO-
reHeTuueckuii. COBpeMEHHOE OIpEEIeHUE T€HOTHUIIA: IOJJTHOT€HOMHOE CEKBEHUPOBAHUE,
FEHOTUIIMPOBaHWE, B TOM uuciae ¢ nomombilo [IIP-ananu3a. HacnenctBeHHsbie
3a0oyieBaHUsT ~ 4YeJIOBEKAa: TEeHHble  OO0JIe3HH, OOJE3HH C  HACJIEICTBEHHOUN
IPEIPacloI0KEHHOCThIO, XpOMOCOMHBIE Oosie3HH. ComaThyeckue W T'eHepaTHBHbIE
mytanuud. CTBONOBBIE KIETKU. [IpUHIMIBI 30pOBOTO 0O0pas3a >KWU3HH, AHATHOCTHKH,
npoQUIAKTUKM M JIEUEHUST TIEHETHMYeCKMX  Oosie3Hel. MenuKo-reHeTHuecKoe
KOHCYJIbTUPOBaHUE. 3HAUYEHUE MEIULUHCKON TN'€HETUKHU B MPEJOTBPAIICHUU U JICUCHUU
FeHEeTHYECKHUX 3a00JIEBaHUI YeI0BeKa.

JleMoHCTpaunm:

[Toprpersr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
TumodeeB-Peconckuii, H. 1. BaBuios.

Tabnuupel 1 cxembl: «MOHOTMOPUIHOE CKPEIIMBAHME M €r0 LUTOT€HETUYecKas
OCHOBa», «3aKOH PpAaCUICIUIEHUS U €ro LUTONEHETUYeCKash OCHOBA», «3aKOH YHMCTOTHI
rameT», «JlurnbpunHoe ckpemuBaHuey, «LluTonornueckue OCHOBBI AUTHOPHUIHOTO
CKpeluBanus», «Menosy, «B3anuMoiercTBrue auieibHBIX T€HOBY, «[ eHeTnuecKkne KapThl
pacTeHul, )KUBOTHBIX U Y€JIOBEKa», «[ eHeTrKa monay, «3aKOHOMEPHOCTH HACJIEAOBaHHS,
CLEIUIEHHOTO ¢ noJoM», «KaprnoTunsl yenoBeka U )KMBOTHBIX», «BHIbl ”3MEHYUBOCTHY,
«MoaudukannonHass u3MeHYMBOCTH», «HacnemoBanue pesyc-dakropa», «l'eHeTnka
rpynn KpoBn», « MyTallMOHHAas HU3MEHUNBOCTBY.

O6opynoBanue:  MoJenu-anmiaukauud  «MOHOTMOpUIHOE  CKpEIIMBaHHUE,
«Hemnonnoe nomuHupoBanue», «urudbpuanoe ckpemmuBanuey, «llepekpéct xpomocomy,
MUKpPOCKON U MuKponpenapaT «Jlpozoduna» (Hopma, myrauuud (OpMbI KpBUIbEB U
OKpacku Tena), repbapuii «I'opox mMoCceBHOIM.

JlaGopaTopHble M NpaKTHYeCKHe PadoThI:

JlaGopatopHast pab6ota Ne 5. «M3yueHue pe3ynbTaTOB MOHOTHOPUIHOTO U
JUTUOPUIHOTO CKPEIIUBAHUS Y AP030(UIIBl HAa TOTOBBIX MUKpPOTIPEnapaTaxy.

JlaGopatopnass pabora Ne 6. «M3yueHune MoaAM(PUKAITMOHHON HW3MEHYUBOCTH,
IIOCTPOEHHE BAPUALIMOHHOIO Ps/Ia U BAPUALIMOHHOU KPUBOMY.

Jlaboparopnast pabora Ne 7. «AHanu3z MyTauuid y Jpo30(uiibl Ha TOTOBBIX
MUKpoIpernaparax».

[TpakTuueckas padota Ne 2. «CocTaBieHHne U aHAIU3 POAOCIOBHBIX YEJIOBEKaY.

Tema 7. Cenexkuusi oprann3MoB. OCHOBbI OMOTEXHOJIOTHH.



Cenekius Kak HayKa M MpoIEcC. 3apOXKACHUE CEJIEKIUN U JOMECTUKAIUA. YUeHne
H. WM. BaBuiioBa o 1eHTpax NPOUCXOXKIACHUS U MHOTO00pa3usi KyJbTYPHBIX PAcCTCHUI.
LleHTpbl IPOUCXOKACHHS TOMAIIHUX )XKMBOTHBIX. COPT, MOpOa, ITaMM.

CoBpeMeHHBIE METOJbI CENEeKIMU. MaccoBBIii M HHIUBUIYAIbHBII OTOOPHI B
CeJIeKIMU pacTeHud © KUBOTHBIX. OuLeHKa »sKcrepbepa. biauszkoponcTBeHHOE
ckpemmBanue — UHOpuAUHT. Yucras nuHus. CkpelMBaHue YUCTHIX JUHUM. ['eTeposuc,
win rubpunHas cuna. HepoactBeHHoe ckpemuBaHue — ayrOpuauHr. OtaanéHHas
ruOpuanzanus u e€ ycnexu. MCKycCTBEHHBIH MyTareHe3 M MOJy4YyeHHUE MOJIUIIIOU]IOB.
JlocTrKeHus CeNeKIUN pacTeHUH, )KUBOTHBIX U MUKPOOPTaHU3MOB.

broTexHoIOorus Kak 0Tpaciib NPOU3BOACTBA. | €HHAsI MHKEHEpUs. JTallbl CO3/1aHM
pexomOunanTHol JIHK u Tpancrennsix oprannzmoB. Kiierounas nunxenepus. Knerounsie
KYJIbTYpHI. MUuUKpOKIOHaJIbHOE pa3MHOXXEHUE pacTeHUH. KiionupoBanue
BBICOKOIIPOJIYKTUBHBIX ~ CEJIbCKOXO3SIICTBEHHBIX  OPraHU3MOB. ODKOJOTHMYECKHE U
strueckue npobaemel. MO — reHeTnuecku MOAUPHUITUIPOBAHHBIE OPTAHU3MBI.

JleMoHCTparmu:

[Toptpetsr: H. U. BaBunos, . B. Muuypun, I'. [[. Kapneyenko, M. ®@. 1BaHoB.

Tabnuuel u cxemsl: Kapta «LleHTpbl MPOUCX0XKAEHNUS U MHOT000pa3us KyJIbTypHBIX
pacteHuii», «llopoabl JOOMamIHUX JKUBOTHBIX», «COpTa KYyJIBTYPHBIX PpaCTCHHII»,
«Otnanénnas rubpunuszanus», «Padoter akagemuka M. ©. UBanoBay, «llonummonausy,
«O0bekThl  OnoTexHoJorum»,  «KieTtouHble  KymbTypbl ¥ KJIOHHUPOBAHHEY,
«KoHcTpynpoBaHue 1 IepeHOC FEHOB, XPOMOCOM).

O6opynoBaHue: MYJSDKH TUIOZOB M KOPHEIUIOAOB IUKHX (OPM U KYyIBTYpPHBIX
COpPTOB pacTeHuid, repbapuii «CenbCKOX035UCTBEHHBIC PACTEHUS.

JlaGopaTopHble M paKTHYEeCKHEe PadoThI:

Okckypeusi «OCHOBHBIE METO/BI U JOCTUKEHUS CENEKIUU PACTEHUN U KUBOTHBIX
(Ha CeNeKUMOHHYIO CTaHIMIO, IUIEMEHHYI0 (hepMy, COPTOMCHBITATENbHBIA y4YacTOK, B
TEIUIMYHOE X0341CTBO, JIA0OPATOPUIO arpOYHUBEPCUTETA UIIM HAYYHOT'O LIEHTPA)».

11 KJIACC

Tema 1. IBorOMOHHAs 0HOJIOTHSA.

[Tpennoceliki BOSHUKHOBEHUS 3BOJIIOLIMOHHON TEOPUH. DBOJIIOLMOHHAS TEOPUS U
e€ MecTo B Ouosoruu. BivsHue 3BOIOIMOHHON TEOPUH HA pa3BUTHE OMOJIOTUU U APYTUX
HayK.

CBuaerenbcTBa 3BOIONMH. [ [aneoHTONOrHUECKHUE: TOCIEA0BATENBHOCTD MTOSIBJICHHUS
BUJIOB B MAJICOHTOJIOTMYECKOM JeTONmUCH, nepexonaHsie ¢opMmel. buoreorpaduueckue:
CXOJ/ICTBO M pa3nuuue GpayH u (HIop MaTepHKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOJICTBA U  pa3nuuus HSMOPHUOHOB  pa3HbIX  BHUJIOB
NO3BOHOUYHBIX.  CpaBHUTENbHO-aHATOMUYECKHE:  TOMOJIOTMYHBIE,  AHAJOTUYHBIE,
pyIMMEHTapHble OpraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMUYECKUE:  CXOJCTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METa0OINYECKHX MTyTeH Y BCEX OPraHU3MOB.

OpomounonHas Teopust Y. Jlapeuna. [IpeAnocbulki BO3HUKHOBEHHUS JTapBUHU3MA.
JIBIOKyIIMe CHIIBI 3BOJIOUMHU BUAOB 1o JlapBuHy (M30BITOUYHOE pPa3MHOXKEHUE MpU
OTPaHUYEHHOCTH PECYPCOB, HEONpeIeIEHHAsT U3BMEHYUBOCTh, 00ph0a 3a CyIeCTBOBAHUE,
€CTECTBEHHBIN 0TOOD).



Cunrernueckas Teopus sBoonnu (CTD) u e€ 0CHOBHBIE MOJIO0KEHUSI.

MukposBomtouus. [Tonmynsauus kak eIMHALIA BUAA U 3BOJIIOIUH.

JBmxymiue cuibl ((hakTopbl) IBOIIOIUN BUIOB B IpUpoe. MyTallMOHHBIN MPOIECC
¥ KOMOWHATUBHAs U3MEHYUBOCTh. [lomymsimonnbie BOJIHBI U Apelid renos. M3onsauus u
MUTpALIHSL.

EctectBenHbIl 0TOOp — HanpaBIIArOMIMiA hakTop SBOMIOIUU. DOPMBI €CTECTBEHHOT'O
oTbopa.

[IpucnocoOMeHHOCTh ~ OpPraHM3MOB  Kak  pe3ylbTarT  HBoiolnuu. [Ipumepst
npHrcrnocoOIeHuil y opranu3MoB. ApoMop(o3bl U UANOATANTALINH.

Bun u BunoobpazoBanue. Kpurepun Buna. OcHoBHBIE (HOPMBI BUI00OPA30BAHUS:
reorpaguuecKkoe, IKOJIOrH4eCcKoe.

MaxkposBomtonus.  @opMmbel  dBoMIOIMU:  (GUIETHYECKas,  TUBEPreHTHas,
KOHBEpIeHTHas1, napasienbHas. HeobpaTumocTs 3BOMIOIUY.

[IpoucxoxaeHue OT HECNEUHAIU3UPOBaHHBIX MpeakoB. I[Iporpeccupyromas
cnenuanu3anus. AanTuBHAs paaraysl.

JleMoHCTpaum:

[Toprpetsr: K. JIunnen, XK. b. Jlamapk, Y. lapsun, B. O. Koanesckuii, K. M. bap,
9. I'exkens, . Mromnep, A. H. CeBepuos.

Tabnmuupel U cxembl: «Pa3BUTHE OpPraHMYECKOro MHUpa Ha 3emiie», «3apoJIbllu
MO3BOHOYHBIX KUBOTHBIX», «Apxeontepukc», «DopMbl O0pHOBI 3a CYIIECTBOBAHHEY,
«EctectBenHbIit 0T00p», «MHOrooOpa3ue cCOpToB pacTeHui», «MHOrooopasue mopoj
KUBOTHBIX», «llomymsimuuy, «MyTanMoHHasE U3MEHYHUBOCTH», «APOMOPGHO3bI»,
«Mmunoanantanun», «O0mast nerenepanus», «Bmwkymme cuibl sBomonun», «Kapra-
cxema wmapmpyra mnyremectsus Y. [lapBunay, «boppba 3a cyliecTBOBaHHEY,
«[Ipucnoco6eHHOCTh OpraHU3MOBY, «I"eorpaduueckoe BUJI000pa30BaHKeE,
«OKOJIOTHYeCKOe BU1000pa30BaHUE.

O6opynoBaHue: KOJUIEKIUS HACEKOMBIX C pa3MYHBIMU THUIIAMU OKpPACKH, HaOOp
IUIOJIOB U ceMsH, Koymekius «[Ipumepsl 3alIMTHBIX TPUCTIOCOOTIEHUN y KUBOTHBIX,
Mojienb «OCHOBHBIE HAMPaBIEHUS IBOIIOLUNY, 00BEMHAs MoJienb « CTpOeHHE TOJIOBHOTO
MO3ra 03BOHOYHBIX).

buoreorpaduueckast kapra mupa, Kouiekuus «PopMbl COXPaAaHHOCTH HMCKOMAeMBbIX
JKUBOTHBIX M pacTeHUil», mozenb ammiukanusa «llepekpéct XpoMocom», BIIaKHbIE
npenapatel  «Pa3BuTHe Hacekomoro», «Pa3BuTHe JATYIIKH», MHKpOIpenapar
«/Ipozoduna» (Hopma, MyTaru GOPMBI KPHUIHEB 1 OKPACKH TEA).

JlaGopaTopHble M NpaKTHYeCKHe PadoThI:

JlaGoparoprass pabora Ne 1. «CpaBHeHHE BHIOB 10 MOP(OJIOTHIECKOMY
KPUTEPHUION.

Jlaboparopnast pabora Ne 2. «Onucanue mpuCIOCOOJEHHOCTH OpraHu3Ma U eé
OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HNKHOBeHHEe H pa3BUTHE KU3HHU Ha 3emJie.

JloHayuHble TIpeACTaBICHUS O 3apOXKACHUU KU3HU. HayuHble T'UIOTE3bI
BO3HUKHOBEHHUSI KM3HHM Ha 3emiie: abMoreHe3 W MaHcnepMus. XUMHYECKas SBOJIOLMS.
AOUOreHHBIN CUHTE3 OPraHUYECKUX BELIECTB U3 HEOPraHMYECKHX. DKCIIEPUMEHTAIbHOE



NOJITBEPKICHUE XUMUYECKOM 3Bosonnu. HauanbHble STanbl OMOIOrHYecKON SBOTIOIUY.
['unoreza PHK-mupa. ®opmupoBaHue MeMOpaHHBIX CTPYKTYp U BO3HUKHOBEHUE
MPOTOKJETKU. [lepBhie KIIETKM U UX 3BOIIOLHSA. DOPMUPOBAHUE OCHOBHBIX IPYIIT AKUBBIX
OpraHU3MOB.

Pa3Butne xu3Hu Ha 3emie mo spaM u nepuoaam. Karapxeil. Apxeickas u
npotepo3oiickas 3pel. [lameosolickas 3pa u €€ mepuoabl: KeMOPUNUCKUN, OPIAOBUKCKHU,
CUJIypUHCKUH, N€BOHCKUM, KAMEHHOYT OJIbHBIN, IEPMCKHM.

Me3o30¥ickas 3pa 1 €€ NEepUoibl: TPUACOBBIN, FOPCKUH, MEJOBOM.

KaiiHo3oiickas 3pa u €€ nmepruo/pl: MajJeoreHOBbI, HEOT€HOBBIN, aHTPONOTECHOBBIN.

XapakTepucTHKa KJIMMaTa M Te0JIOTUYECKUX mpoueccoB. (OCHOBHBIE 3Tallbl
ABOJIIOLIMM PACTUTENIBHOTO U )KMBOTHOTO MHUpPa. ApOoMOP(O3bl Yy pacCTEHUN U KUBOTHBIX.
[losiBieHME, pacUBET U BBIMUPAHKE TPYIIN KMBBIX OPraHU3MOB.

Cucrema OpraHMdYeckoro Mupa Kak OTpaxkeHHe HIBoonuu. (OCHOBHBIE
CHUCTEMATHUYECKHUE TPYIIIBI OPraHU3MOB.

DBOJIOLMSA 4YEJNOBEKa. AHTPONOJIOTHS Kak Hayka. Pa3BuThe mnpencraBieHH O
MIPOUCXOXKACHUU YeloBeKa. MeToabl h3ydeHHus: aHTpornoreHe3a. CxoacTBa M pa3iandus
YeJI0BEKa U KUBOTHBIX. CHCTEMAaTHYECKOE MOJI0KEHUE YEIIOBEKA.

JBuxymme cunbl (pakTopbl) aHTpororene3a. HacnencrBeHHas M3MEHYHMBOCTh U
ecTecTBeHHbI 0TOOp. OOIIecTBEHHbI 00pa3 KU3HHW, W3TOTOBJIEHHWE OpYAUU Tpyxa,
MBIIIEHHUE, PEYb.

OCHOBHBIE CTaguM W BETBH DBOJIOLMM YEJIOBEKA: ABCTPAJIONHTEKH, YenoBek
yMenbii, YemoBek npsMoxondmui, YenoBek HeaHAEPTalbCKUM, YEIOBEK pa3yMHBIN.
Haxonky McKoOmaeMbIX OCTAaTKOB, BPEMs CYIIECTBOBAHMS, OOJIACTh PACIPOCTPAHEHUS,
00BEM IrOJIOBHOTO MO3ra, 00pa3 KU3HH, OPYIHs.

Yenoseueckne pacbl. OCHOBHbIE OOJBIIME pachkl: €BponeouiHas (eBpasuiickas),
HErpo-aBCcTpajouaHas (PKBaTOpUaidbHAasA), MOHIOJOUAHAS (a3MaTCKO-aMEpPUKAHCKas).
YepThl NpPUCIOCOONICHHOCTH TMpEACTABUTENEH YENOBEYECKUX pac K  YCIOBUSAM
CyliecTBOBaHHUs. ENMHCTBO yenoBeueckux pac. Kpurnka pacusma.

JleMoHCTpaunm:

[Toptpetsr: @. Penu, JI. [Tactep, A. . Onapun, C. Musnep, I'. FOpu, Y. lapsuH.

Tabmuuer u  cxembl: «Bo3nukHoBeHue CoOJIHEUHOH cHCTeMBI», «Pa3Butne
OPraHU4eCcKOro MHUPA», «PacturenpHas KIIETKa, «KuBoTHas KJIETKa,
«IIpokapuornueckas Kierka», «CoBpeMEHHass CHCTEMa OpPraHWYeCKOro MHpay,
«CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHHS YEIIOBEKA U YEIIOBEKOOOPA3HBIX 00E3bSIHY,
«OCHOBHBIE MeCTa MaJIEOHTOJIOTMYECKUX HAXOJIOK MPEJKOB COBPEMEHHOTO YEJIOBEKaY,
«/lpesHenmme mroan», «peBHne mroam», «llepBbie  COBpEMEHHBIE  JIOAWY,
«YemoBedeckue paceh».

Ob6opynoBanue: Mymsku «IIpoucxoxaenue denoBeka» (OIOCTBI aBCTpaJIONUTEKA,
MUTEKAHTPOIIa, HEaHJIePTaJIblla, KPOMAHBOHIIA), CICTKUA WM M300paKEHUS KaMEHHBIX
opyAMii  TEpBOOBITHOIO  4YeloBeKka  (KaMHHU-YOIIepsl,  pybuna,  ckpeOna),
TEOXPOHOJIOTHYECKass Ta0nuia, KoJuleKius «®DOpMbI COXPAaHHOCTH HCKOMAEMBIX
JKUBOTHBIX U PACTCHUI.

JlaGopaTopHble M NpaKTHYECKHEe PadoThI:



[Tpaktuueckass pab6ora Ne 1. «M3yueHue HCKOMAEMBIX OCTATKOB pPACTEHHH U
YKUBOTHBIX B KOJUIEKIUSX).

DKCKypcusi «IBOJIIOIUS OPraHUIeCKOro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYYHBIN
WM KpaeBeIuecKuil Mmy3eit).

Tema 3. Opranu3mbl 1 OKPYKAKOIIasA cpeaa.

OKoOJIOTHSl KaK HaykKa. 3aJauyd W pa3feibl SKOJOTHMH. MeTOoApl SKOJIOTHYECKUX
UCCIIEIOBaHUM. DKOJIOTrM4€CKOE€ MUPOBO33PEHIE COBPEMEHHOT'O YEIOBEKA.

Cpenpl oOuTaHMs OpPraHU3MOB: BOJIHAs, HA3€MHO-BO3/YIIHAs, TOYBEHHAas,
BHYTPUOpPTaHU3MEHHAS.

Oxonornyeckue  (aktopel.  Kiaccudukamusi  sKomormdeckux — (QaxTopos:
abMoTHUYECKUE, OMOTUYECKUE U AaHTPONIOreHHbIE. [IeficTBHE 3KONOrnYecKuX (GakTopoB Ha
OpraHU3MBI.

AbGuotnueckne (GakTOpbl: CBET, TEMIEparypa, BIAKHOCTh. DOTONEPHOIU3M.
[Tpucnocobnenus opraHu3MoB K JEHCTBUIO abuoTuuecknx (akxtopoB. bruonormdeckue
PUTMBI.

buotnueckue ¢akropsl. Bumasl OHOTHYECKMX B3aUMOJCWUCTBHIA: KOHKYPEHIIUS,
XUIIHAYECTBO, cuMOMO3 u ero Qopmel. [lapazutusm, Koomepauus, MyTYyajJu3M,
KOMMEHCaIN3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIIN3M, HEUTpaan3M. 3HaUeHHe
OMOTHMYECKUX B3aMMOJEHCTBUN JUIsl CYIIECTBOBAHMSI OPraHU3MOB B MPHUPOIHBIX
CcOo0O0IIeCTBAX.

DKOJOTHYECKUE XapaKTEPUCTUKU MOMyJsiii. OCHOBHBIE MOKa3aTeNd MOMYJIISIUU:
YUCJIEHHOCTb, IIOTHOCTh, POXKIAEMOCTh, CMEPTHOCTh, IPUPOCT, MUTpalus. JluHaMmuka
YUCJIEHHOCTH MONYJIALNU U €€ perysuus.

JleMoHCTpaum:

[Toptpetsl: A. I'ym60apaT, K. ®@. Pynbe, 3. ['ekkens.

Tabnmuuet u cxembl: kapra «lIpupomubie 30HBI 3emuu», «Cpensl OOWUTaHUS
OopraHu3zMoBy, «Potonepuoauzm», «llomymnsuumn», «3aKOHOMEPHOCTH POCTA YUCICHHOCTH
oMY HHPY30puu-Tyhenbkmy, «lluiespie memm.

JlabopaTopHble U MpaKTHYeCKUE PadOThI:

Jlaboparopnas pabota Ne 3. «Mopdonorndeckrne 0COOEHHOCTH PACTEHUI U3 PA3HBIX
MECT OOUTaHUS».

JlaboparopHast pabora No 4. «BnusHue cBeTa Ha pPOCT U Pa3BUTHE YEPEHKOB
KOJIeycay.

[TpakTuueckass padora No 2. «[logcuéT MIOTHOCTH MOMYJSALUNA pPa3HBIX BHJIOB

pacTeHUI».
Tema 4. CoobuiecTBa M IKOJIOrHYeCKHE CHCTEMBI.
CooOmectBo opraHu3mMoB — OuoneHo3. CTpykTypbl OMOLIEHO3a: BHJOBas,

NpOCTpaHCTBeHHas!, Tpopuueckas (muiesas). Buasl-nomuHanTsl. CBsi3u B OMOLIEHO3E.
DKonorudyeckue cuctemsl (3xocuctemsl). [loHsTHE 00 3KOCHCTEME U OHOTEOIIEHO3E.
@OyHKIMOHAJIbHbIE KOMIIOHEHTHI 3KOCHCTEMBI: MPOIYLIEHTbI, KOHCYMEHTHI, PEIYLICHTHI.
KpyroBopoT BemecTB 1 NOTOK 3HEPTUHU B IKocucTeMe. Tpoduueckue (MUIeBbie) yPOBHU
skocucTembl. [lumessle nenu u cetd. OCHOBHBIE MOKa3aTesld YKOCUCTEMBI: OMoMacca,



IPOIYKIHS. DKOJOTUYECKUE MUPAMUbL: MPOIYKLIUU, YUCIEHHOCTH, OomMaccel. CBoiCTBa
HKOCHUCTEM: YCTOMUHUBOCTD, CAMOPET YIS, pa3BuTue. CyKieccus.

[TpupoaHble SKOCUCTEMBI. DKOCUCTEMBI 03€p M PEK. DKOCHCTEMA XBOMHOTO WU
HIMPOKOJIMCTBEHHOTO JIeca.

AHTpPOIIOT€HHBIE 3KOCUCTEMBI. ATpPO3KOCHCTEMBI. YpO03KOCHCTEMBI.
buonorudeckoe n X03s1iICTBEHHOE 3HAUECHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpasue kak ¢akrop ycroHuumBocTH dKocucteM. CoxpaHeHue
OMOJIOrHYecKOro pa3HooOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6nocdepe. I'panuiipl, coctaB U CTpyKTypa ouocgepsl.
JKuroe BemectBo u ero pyakuun. OcobeHHOoCTH OMochephl Kak I00aTbHON SKOCUCTEMBI.
Junamuueckoe paBHOBecue U oOpaTHas CBs3b B Onocdepe.

KpyroBopoTs! BenecTB U OMOreOXMMHYECKHE IIUKIIBI 2JIEMEHTOB (YIJIepoa, a30Ta).
3oHanbHOCTH Onochepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoeyectBo B Onocepe 3emnn. AHTpOTNOreHHbIE HM3MEHEHHS B Ouocdepe.
['mo6asibHBIE SKOIOTHUYECKUE TTPOOTIEMBI.

CocymecTBOBaHUE TPHUPOABI U YenoBedecTBa. CoxpaHeHUe OHOpazHOOOpa3us Kak
OCHOBa ycToiunBocTu Ouocdepsl. OCHOBAa pallMOHAIBHOIO YIPABJICHUS HTPUPOIHBIMU
pecypcamu M X UCHoib30BaHue. JloCTHKEHUST OMOJIOTHHU B OXpaHa MPUPOIbI.

JdeMoHcTpauum:

[Toptpetsr: A. JIxx. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabmuupl u cxemsl: «[lumesble nenu», «bHOLIEHO3: cOCTaB M CTPYKTYpay,
«IIpuponusie coobmecTBay, «Llenu nmutanus», « Ikojgorudeckas nupamuaay», «buochepa
U YeJIOBEK», «KOCUCTEMa HIMPOKOIMCTBEHHOTO Jieca», « DKOCHUCTEMa XBOMHOTO Jecay,
«buoneHno3 Bomoéma», «ArpoueHos», «lIpuMepHble aHTPONOreHHbIE BO3IEHCTBUS Ha
pupoy», «BaskHelIne UCTOYHUKH 3arpsiI3HEHMS BO3/TyXa U TPYHTOBBIX Bo/», «IlouBa —
Ba)KHEHIIasi cocTapisitomas ouocdeps», «PakTopsl gerpaganuu nouBy, «IlapHUKOBBIT
abdext», «DakTopbl paguOaKTUBHOTO 3arpsisHEHUs1 Ouochepwl», «OO0Imas CTpyKTypa
ouochepsr», «Pacnpoctpanenue xu3Hu B 0mochepe», «O30HOBBIN dKpaH OMochepbi»,
«Kpyrosopor yriepoaa B Ouocdepe», «KpyroBopor azota B Ipupoie».

OGopynoBanue: Mojenb-anmnKanus «Tunuyasle  OUOIEHO3BI», TepOapuid
«PactutenpHbpie cooOmiecTBay, Koyuekiuu «buonenosy, «Bpeautenun BaxHEHITNX
CEJIbCKOXO3SMCTBEHHBIX KYIbTYp», TepOapuu W KOJUIKIIMM PACTEHUH W >KUBOTHBIX,
MPUHAJICKAIINE K Pa3sHBIM ASKOJOTUYECKHM TpyIaM OAHOro Buja, KpacHas kHura
Poccuiickoit ®enepanu, n300pakeHHst OXpaHIEMbIX BHJIOB PACTCHUI U KUBOTHBIX.



INVIAHUPYEMBIE PE3VJIBTATBI OCBOEHUSA [NPOI'PAMMBI 110
BUOJIOTUN HA BA30OBOM YPOBHE CPEJHEI'O OBLIEI'O
OBPA30OBAHMUA

Cornacao ®I'OC COO, ycraHaBiauBaroTca TpeOOBaHUS K pe3yjbTaTaM OCBOCHHS
oOyyaromMMHUCS  [pPOrpaMM  CpedHero  oOmero  oOpa3oBaHUs:  JIMYHOCTHBIM,
METaNpeIMETHBIM U MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpyKkType TMYHOCTHBIX pe3yabTaTOB OCBOEHUS NpeaMeTa «broorus» BelIeIeHbI
CIIEJIYIOIUE COCTABJISAIOIIME: OCO3HAHHME OOYYaIOIIMMUCS POCCHUMCKONW TIpa’kAaHCKON
UIACHTUYHOCTH  —  TOTOBHOCTM K  CaMOpPa3BUTHIO,  CAMOCTOSITEIbBHOCTH U
caMoOIpeieNICHUI0, HAIUYUe MOTHBAMM K OOy4YeHHIO OMOJIOTHH, LEJEeHANpPaBIEeHHOE
pa3BUTHE BHYTPEHHUX YOEKIEHUN JIMYHOCTHM HA OCHOBE KIIOYEBBIX LIEHHOCTEH U
UCTOPUYECKUX TPAJAULUN pa3BUTHUA OMOJIOTUYECKOT0 3HAHUS, TOTOBHOCTh U CLIOCOOHOCTH
00y4JarIuXcsi PYKOBOJCTBOBAThCS B CBOEH NEATEIBHOCTH LIEHHOCTHO-CMBICIOBBIMU
YCTaHOBKAaMH, MpPUCYIIUMHU CHCTEME OHOJOrMYECKOro 00pa3oBaHMs, HaJlIW4He
HKOJIOTMUYECKOT0 MPABOCO3HAHUS, CIOCOOHOCTH CTaBUTh IIEJIM U CTPOUTH >KU3HEHHbIE
IUTaHBI.

JImuHOCTHBIE pe3ynbTaThl OCBOEHHMsS Tmpenamera «buonorus» pocrurairorcss B
€IMHCTBE Y4EOHON UM BOCIIUTATENIbHOM AESITEIbHOCTH B COOTBETCTBUM C TPAAULIMOHHBIMU
POCCHUHCKMMHM  COLMOKYJIbTYPHBIMH, HCTOPHUYECKHMMH W JIyXOBHO-HPaBCTBEHHBIMU
LHEHHOCTSAMM, TPUHATHIMH B OOIIECTBE TMpaBUJIaMU M HOPMaMH IIOBEIEHUA U
CHOCOOCTBYIOT MpOLIECCaM CaMOIO3HAHUs, CAMOBOCIIUTAHUS U CaMOPa3BUTHS, PA3BUTHUS
BHYTPEHHEN MO3UIUHU JIMYHOCTH, MATPUOTU3MA, YBAXKEHHUS K 3aKOHY M MPABONOPAJIKY,
YeJIOBEKY TPY/a U CTapIIeMy ITOKOJIEHUIO, B3AUMHOTO YBa)K€HUs1, OepeKHOT0 OTHOIICHHUS
K KyJbTYPHOMY HacCJIEAUI0 U TPaJuLHsIM MHOTOHAIMOHAJIBHOrO Hapoja Poccuiickoin
denepauuu, NPUPOJIE U OKPYKAKOLIEH Cpeie.

JIm4HOCTHBIE pe3yJbTaThl OCBOEHHUs yuyeOHoro mnpenmera «buomorus» TOMKHBI
OTpa)kaTb ~ TOTOBHOCTb U  CHOCOOHOCTH  OOYyYalOUIMXCS  PYKOBOJCTBOBATHCS
chopMuUpOBaHHOM BHYTPEHHEH MO3UIUEH JIMYHOCTH, CUCTEMON IICHHOCTHBIX OPUEHTAIUH,
MO3UTHUBHBIX BHYTPEHHUX YOECXIEHHH, COOTBETCTBYIOIIMX TPAIUIIMOHHBIM LIEHHOCTSIM
poccuiickoro o0miecTBa, pacUIMPEHUE XU3HEHHOTO ONbITa U ONbITa JEATEIbHOCTU B
IPOLECCE pealn3aluy OCHOBHBIX HAlpaBJIEHUH BOCIMTATEIbHOW JEATENBHOCTH, B TOM
YHCJIe B YaCTH:

1) rpaskIaHCKOr0 BOCTIMTAHMS:

c(OpMHUPOBAHHOCTh TPAXKIAAHCKOM MO3ULMK OOydYalolerocs Kak AaKTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUHCKOTO OOIIECTBA;

OCO3HAHME CBOMX KOHCTUTYIIMOHHBIX IPaB M OOSI3aHHOCTEW, yBa)KCHHE 3aKOHA U
IIPABOIIOPSI/IKA;

TOTOBHOCTh K COBMECTHOH TBOpPYECKON NEeSATENbHOCTU MPHU CO3JAHUU YUeOHBIX
NPOEKTOB, PEUICHUN Y4eOHBIX M TO3HABATENbHBIX 3a7ay, BHIIOJHEHUH OWOIIOTHYECKHX
AKCIIEPUMEHTOB;



CIIOCOOHOCTh ONpENENsTh COOCTBEHHYIO MO3UIMIO MO OTHOIICHUIO K SIBICHUSM
COBPEMEHHOM XM3HU U OOBICHSATH €€

YMEHUE YYHUTHIBATh B CBOMX JEHUCTBHUSIX HEOOXOJUMOCTh KOHCTPYKTHUBHOTO
B3aMMOJICHCTBUSL JIOACH C pa3HbBIMU YOEXKJACHUSIMH, KYJIbTYPHBIMH IIEHHOCTSIMHU U
COIMAILHBIM MOJI0KEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IMPOLIECCE COBMECTHOTO BBITIOJIHEHUS YUEOHBIX,
MO3HABATEIBHBIX U HCCIEAO0BATEIILCKUX 3aJlay, YBAXKUTEIBHOIO OTHOIICHUS K MHEHHIO
OTIMOHEHTOB MPHU 00CYKICHUU CITIOPHBIX BOMTPOCOB OMOJIOTHYECKOTO COAEPKAHUS;

TOTOBHOCTh K TYMaHUTApPHOU U BOJOHTEPCKOM JESITEIHLHOCTH;

2) NaTpMOTHYECKOr0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCHUUCKOM T'PaKIaHCKOM HWJIEHTUYHOCTH, MaTPUOTU3MA,
YBaXXEHUs K CBOEMY HapoJly, UyBCTBa OTBETCTBEHHOCTU Ieper PoauHON, ropaocTu 3a
CBOM Kpail, cBow PoawHy, CBOM S3BIK W KYJIbTYpy, MPONUIOE U HACTOSIEE
MHOTOHalIMOHAJILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIICHHE K MPUPOJHOMY HACIEAUI0O W MaMITHUKAM MPUPOJIBI,
nocTmkeHussM Poccun B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJOTUSIX, TPYIE;

CIOCOOHOCTH OIIEHUBATh BKJIQJ POCCHUUCKHX YYEHBIX B CTAHOBJICHUE U Pa3BUTHE
OMOJIOTUM, TTOHUMAaHUS 3HAYCHHUS OMOJIOTMM B TO3HAHUHM 3aKOHOB MPUPOBI, B JKU3HU
YeJIOBEKa U COBPEMEHHOI0 OOIIIECTBA;

ujeiiHas yOeXIEHHOCTb, TOTOBHOCTh K CIyKeHHIO u 3ammre OTeuecTsa,
OTBETCTBEHHOCTH 32 €0 CYyAbOY;

3) IYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHUE JYXOBHBIX [IEHHOCTEW POCCHIICKOTO HAPOa;

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBE/ICHHUS,;

CIIOCOOHOCTh  OIEHUBATh CHUTYallMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTHUPYSCHh HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HAHUE JUYHOTO BKJIJIa B MOCTPOCHUE YCTOMYUBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOUM POJUTENSAM, CO3JAaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO TMPHUHSATUSA LEHHOCTEH CEMEWHON >KMU3HH B COOTBETCTBHM C TPATULIMSIMHU
HapojioB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHMS:

ACTETHYECKOE OTHOIIEHHWE K MHUpPY, BKIIOYas OJCTETUKY OBbITa, HAY4YHOTO U
TEXHUYECKOT'0 TBOPUYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHUMH;

MOHUMaHHE SMOLMOHATIBLHOTO BO3/IEUCTBUS AKUBOW MPUPOJIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAXKEHUIO B PA3HBIX BUaX UCKYCCTBA, CTPEMJICHUE POSBIISITh
KauecTBa TBOPUYECKOU JINYHOCTH;

S) ¢usuveckoro BocnuTAHUS, (OPMUPOBAHUS KYJbTYPHI 310POBbSI H
IMOIMOHAJIBHOTO 0JIATOMOJIYYHS:

NOHMMAaHUE W pealu3anus 370pOBOTO M 0e30macHOro obpasa >KM3HH (3A0POBOE
MUTaHue, COOJIOJICHUE TUTHCHUYECKUX TMPAaBUI W HOPM, COAIaHCHUPOBAHHBIM PEXKHUM
3aHATHIA U OTJBIXA, pEryJsipHas pu3ndecKas akKTUBHOCTD), O€PEKHOT0, OTBETCTBEHHOTO U
KOMITIETEHTHOTO OTHOIIEHHUS K COOCTBEHHOMY (PU3MUECKOMY U TICUXUUYECKOMY 3JI0POBBIO;



NOHMMAaHHE LEHHOCTH MPaBUJ MHJMBUIYAIBHOTO U KOJJIEKTUBHOI'O 0E30MacHOI0
MOBEJICHUSA B CUTYalLIUSIX, YTPOXKAIOIINX 3I0POBBIO U XKU3HU JIIOACH;

OCO3HAHWE TIOCIIEJICTBUH M HENPUATHUS BPEIHBIX MPUBBIYEK (YMOTPEOICHUS
aJIKOT0JIs1, HAPKOTUKOB, KypeHUs);

6) Tpy10BOr0 BOCTIUTAHUA:

TOTOBHOCTH K TPYly, OCO3HAHHUE IIEHHOCTU MacTEPCTBa, TPYA0Jt00ue;

FOTOBHOCTh K AKTUBHOW JIESITEIIBHOCTH TEXHOJIOTMYECKOM ¢  COIUaIbHOMN
HAIPABJICHHOCTH, CHOCOOHOCTh WHUIMUPOBATH, IUIAHUPOBATh U CAMOCTOSITEIIBHO
BBITIOJIHSITH TaKYIO JIEATEIIbHOCTD;

UHTEpEC K pa3iaudHbiM chepam MpodeccHOHATbHOW NeATeIbHOCTH, YMEHHUE
COBEpIIaTh OCO3HAHHBIA BBHIOOP Oyayiie nmpodeccuu U peaau3oBBIBATH COOCTBEHHBIE
YKU3HEHHBIE TUIAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpPa30BaHHUIO U CaMOOOPa30BaHUIO HA MPOTSKEHUU
BCEH JKU3HHU,

7) 3K0JI0TU4€eCKOT0 BOCTIMTAHUS:

HKOJIOTHYECKH IIeJIecCO00pa3HOe OTHOIICHHE K MPHUPOJE KaK UCTOYHHKY >KM3HU Ha
3emJie, OCHOBE €€ CyIIECTBOBAHUS;

MOBBIIIEHUE  YPOBHS  DKOJIOTMYECKOW  KYJIBTYpBHI: MPUOOpETEHHE  OMbITa
MJIAHUPOBAHUSL MOCTYNKOB M OIIEHKM MX BO3MOXKHBIX TOCIEICTBHM ISl OKPY>KAIOIICH
cpenbl;

OCO3HAHHUE TI00ATBHOTO XapaKTepa YKOJIOTHIECKUX MTPOOIeM U MyTel UX pelieHus;

CIIOCOOHOCTH HCIIOJIB30BaTh MpUOOpETaeMble MpU U3YyYEHUH OMOJOTHHM 3HAHUS U
YMEHHUS TPU PEHICHUU TPOOJIEM, CBA3AHHBIX C PAllMOHAIBHBIM MPUPOIONOIb30BAHUEM
(cobOuroieHre TpaBuIl MOBEJICHUS B TIPUPO/IE, HAIIPABICHHBIX HA COXPaHEHHE PABHOBECHS
B DKOCHCTEMaX, OXpaHy BHUJIOB, SKOCUCTEM, Ouochepsl);

AKTUBHOE HENPUATHE JICMCTBUM, MPUHOCAIIMX BpEd OKPYXAOUIEH MTPUPOTHON
cpene, yMEHHE TNPOTHO3UPOBATH HEOJATOMPUSATHBIE HSKOJOTHYECKHUE TOCIEICTBUS
MPEAIPUHUMAEMBIX JEUCTBUNA U MPEAOTBPALIATh UX;

HaJU4He Pa3BUTOTO IKOJIOTUYECKOTO MBITIUICHUS, DKOJIOTHIECKOM KYJIbTYPhI, ONBITA
JIEATETIbHOCTU HKOJOTUYECKOW HaIpPaBIEHHOCTH, YMEHUS PYKOBOACTBOBATHCS HMH B
MO3HABATEIHLHOM, KOMMYHUKATUBHON M COIIMATBLHOM TTPAKTUKE, TOTOBHOCTU K YYaCTHUIO B
MPaKTUYECKOM JIeATeIbHOCTU SKOJIOTUUECKON HAPaBIeHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHUSA:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHHUSI, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAayKW W OOIIECTBEHHOW NPAKTHUKH, OCHOBAHHOTO Ha JHUAaJOre KYJbTYp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTa B MOJUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHHUE SI3BIKOBOM M YHUTATENbCKOM KYIbTYpbl Kak CpelICTBa
B3aUMOJICHCTBUSI MEXY JIFOJIbMU U TMO3HAHUS MUPA;

NOHMMAaHHUe CHeM(PUKU OMOJIOTHH KaK HAyKH, 0CO3HAHU € poiu B GopMHUpPOBaHUHT
pallMOHATILHOTO HAYYHOTO MBINIJIEHUS, CO3JaHUU IIEJIOCTHOTO TMPEJACTaBICHUs 00
OKPYXAaIOIIeM MHUpPE KaK O €IMHCTBE MPUPOJIbI, YeIOBEKa M OOIIECTBa, B TO3HAHUU
MPUPOJTHBIX 3aKOHOMEPHOCTEM U pelIeHUH TPoOJeM COXpaHEHUsS MPHUPOTHOTO
paBHOBECHS;



yOeXIEHHOCTh B 3HAYMMOCTH OWOJIOTUM Ml COBPEMEHHOH IMBHJIM3ALUU:
o0ecrieueHUs] HOBOTO YPOBHSI pa3BUTUS MEAMLMHBI, CO3JAAHHME MEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIOCOOHBIX pellaThb PECypCHbIE NPOOJIEMBI PAa3BUTHUS YEIIOBEUYECTBA,
MIOMCKa ITyTeH BBIX0J1a U3 INT00AIBbHBIX KOJIOIMUECKUX Mpo0iIeM 1 obecrieueHus nepexoaa
K YCTOMYMBOMY pPa3BUTHIO, PALlMOHAIBHOMY HCIIOJIb30BAHHMIO MPHUPOIAHBIX PECYPCOB U
(OopMHPOBAHHIO HOBBIX CTAHJAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B TOJyYEHUU OMOJOTMYECKUX 3HAHMM B LENSX MOBBIIICHUS
o0mie KyJabTypbl, €CTECTBEHHO-HAYYHOH TI'DaMOTHOCTH, KaK COCTaBHOM 4YacTu
(YyHKIMOHAIBHOM rPaMOTHOCTH 00y4arouuxcsi, GopMUpyeMon IpU U3y4EeHUU OUOJIOTHH;

HNOHMMAaHHE CYITHOCTU METOJI0B IT03HAHMSI, UCTIOIb3YEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTU MCIOJIb30BaTh MOJIY4YaeMble 3HAHUS JJIs aHAIU3a U OOBACHEHUS SBICHUUI
OKPY’KaIOIEro MUpa U IPOUCXOIALINX B HEM U3MEHEHUI, yMeHue ieaTb 000CHOBaHHbBIE
3aKJII0YEHHS] HA OCHOBE HAay4HbBIX (DAKTOB M MMEIOIIMXCS JTAHHBIX C LEIbI0 MOJTyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CAMOCTOSATENBHO MCIOIb30BaTh OMOIOTMYECKUE 3HAHUS 111 PEILIEHUS
po0JIeM B pealIbHBIX )KU3HEHHBIX CUTYaIUsIX;

OCO3HAHME LIEHHOCTHM HAay4yHOW J€ATEIbHOCTH, TOTOBHOCTb OCYILECTBISAThH
IPOEKTHYIO U UCCIIEA0BATENbCKYIO AESITEIbHOCTh HHIMBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTb U CITOCOOHOCTbH K HEMIPEPHIBHOMY 00pa30BaHMIO U CaMO00Opa30BaHUIo, K
aKTUBHOMY ITOJIYYEHHUIO HOBBIX 3HAHUHM MO OMOJIOTUM B COOTBETCTBUU C YKU3HEHHBIMU
NOTPEOHOCTSAMHU.

METAINIPEJMETHBIE PE3YJIbTATDBI

MertanpeaMeTHble pe3ylbTaTbl OCBOEHUS y4yeOHoOro mpeamera «buonorus»
BKJIIIOYAIOT:  3HauuMble  Juii  (OPMUPOBAHUS  MHPOBO33PEHHS  OOydaOLIUXCS
MEXIUCUUIIMHAPHBIE  (MEXMpeIMEeTHbIe) OOIleHayuyHble TMOHATHUS, OTpa’Karolue
[IEJIOCTHOCTh HAyYHO! KapTUHBI MHUpA U CIeU(PUKY METO/I0B IO3HAHUS, UCIIOJIb3YEMbIX B
€CTECTBEHHBIX HayKax (BEIIECTBO, YHEPIHsl, ABJIEHUE, POLIECC, CUCTEMA, HAYUHbIN (akKT,
NPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCThb, 3aKOH, TEOpHSs, HUCCIe0OBaHUE, HaOII0JIeHuE,
U3MEpEeHUe, OKCIEPUMEHT W JPYrux), YyHHUBEpCaJbHble y4yeOHble JeWCTBUS
(mo3HaBaTeNbHbIE, KOMMYHHKaTUBHBIE, PETYISITUBHBIE), oOecreunBarolme
¢dopmupoBaHre  (QYHKIMOHAIBHOW TIpPaMOTHOCTH M COLMAIbHOM  KOMIIETEHLUHU
00yyJaromuxcs, CIOCOOHOCTh o0ydJaromuxcs WCIIO0JIh30BATh OCBOCHHBIE
MEXIUCHHUIUTMHAPHBIE, MHPOBO33PEHUECKHWE 3HAHUS M YyHHUBEpCaJbHbIE YydeOHBIE
JICUCTBYUS B TO3HABATEIBLHON U COLIMAIBHOM MTPAKTHUKE.

MeramnpenMeTHsle  pe3yibTaThl OCBOCHHSA IPOTPaMMBI  CpPEIHEro  OOMIero
o0pa3oBaHus JOHKHBI OTPAXKAaTh:

OBiajeHne yHUBEPCAJbHBIMH YUeOHBIMH N03HABATEIbHBIMU /1€ CTBUAMMU:

1) 6a30BbIe JJOrHYECKHE TeHCTBHS:

CaMOCTOSATEIBHO (POPMYIHPOBATD U AKTyaIH3UPOBATH MPOOIEMY, pacCCMAaTPUBATh €&
BCECTOPOHHE;

MCIIOJIb30BATh MPU OCBOCHHMM 3HAHUU NMPHUEMBI JOTMYECKOTO0 MBILIUICHUS (aHaIu3a,
CUHTE3a, CpaBHEHUs, Kilaccudukaim, o000IIeHNs), pACKPbIBATH CMBICT OMOJIOTUYECKUX



HNOHATHM (BBIAECNATh HMX XapaKTepHble NpPU3HAKW, YCTAHABIMBATH CBSI3U C JIPYTUMHU
MOHSATHSMH ),

ONPEEINATh LeNIN IeATEIbHOCTH, 3a/1aBasi HapaMeTPhl U KPUTEPUU UX TOCTHIKEHUS,
COOTHOCHUTH PE3YJIbTAThI ACSITEIBHOCTH C MIOCTABICHHBIMHU LICIISIMU;

UCIIOJIb30BAaTh OMOJIOTMYECKUE MTOHATHS J11 0ObSICHEHHSI (PAaKTOB U SIBJICHUI KUBON
MIPUPOJIBI;

CTPOUTH JIOTUYECKHUE PACCYX ACHUs (MHIYKTHUBHBIE, AEIYKTUBHBIE, 110 aHAJIIOTHUH),
BBISIBIIATH 3aKOHOMEPHOCTHM W  IMPOTUBOPEYUS B PACCMATPUBAEMBIX SIBJICHUSX,
(OopMyIHpPOBATh BBIBOJIbI M 3aKIHOUECHHUS;

MPUMEHATh CXEMHO-MOJIEIbHBIE CpPEICTBA MJIs MPEACTaBICHUS CYIIECTBEHHBIX
CBA3€H M OTHOLIEHUI B M3y4aeMbIX OMOJIOTMYECKHX OOBEKTaX, a TAKKE MPOTUBOPEUUI
Pa3HOTO Pojia, BHIABICHHBIX B PA3TUYHBIX HHPOPMAIIMOHHBIX HCTOYHHUKAX;

pa3zpabarbIBaTh IUIaH peElIeHUs MpoOJemMbl ¢ YYETOM aHajdu3a MMEIOIIUXCS
MaTepualbHbIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JI€ATEIbHOCTb, OLEHUBATH COOTBETCTBUE pE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIIEICTBUI IESITENbHOCTH;

KOOPJAMHUPOBATh U BBIMOJHATH PabOTy B YCIOBHUSX pEaTbHOr0, BUPTYaJIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBUS;

pa3BHUBaTh KPEATUBHOE MBIIIJIEHUE MPU PEIICHUN KUZHEHHBIX MTPOOIEM.

2) 6a30BbIe HCCIIEN0BATEIbCKHE TEHCTBUS:

BJIa/IETh HAaBbIKAMU Yy4€OHO-MCCIIEIOBATENbCKOM M NPOEKTHON JeATEIbHOCTH,
HaBbIKAMU pa3pelieHus mpobiaeM, CIOCOOHOCThI0O U TOTOBHOCTBIO K CAMOCTOSITEIbBHOMY
MOMCKY METOJOB PEIICHUS MNPAaKTHUYECKUX 3a7ad, MPUMEHEHHUIO Pa3IUYHbIX METOJIOB
NO3HAHUS;

MCIIOJIb30BATh Pa3JInYHbIE BUAbI IEATEILHOCTHU 0 MOJIYYEHUIO HOBOTO 3HAHMUS, €T0
UHTEpIpEeTaIH, TPeoOpa30BaHUIO U MPUMEHEHHUIO B YUEOHBIX CUTYallUsAX, B TOM YHCIIE
IIPU CO3JITaHUU YYEOHBIX U COLUAIBHBIX MPOEKTOB;

dbopMUpOBaTh HAyYHBI THUI MBIIUICHUS, BIAJETh HAYYHONH TEPMHUHOJIOTHEH,
KJIIOYEBBIMU MOHATUSMU U METOJIaMU;

CTaBUTH M POPMYIUPOBATH COOCTBEHHBIC 3a/1a4H B 00pa30BaTEIbHOM IeATeIbHOCTH
Y )KM3HEHHBIX CUTYalUsIX;

BBISBJIATh IPUYMHHO-CJIEACTBEHHBIE CBS3HM U aKTyaJIM3UpPOBaTh 3aJady, BbIIBUTaTh
TUNoTE3y €€ peleHusi, HaXOAUTh apIYMEHTHI JJIsl JOKa3aTebCTBA CBOUX YTBEPKIACHUIA,
3aJ1aBaTh apaMeTPbl U KPUTEPUH PELICHUS;

AQHAIM3UPOBATH TIOJYYEHHBIE B XOJE PEIICHMs 3a/a4d PE3YJIbTAThl, KPUTUUECKU
OILICHMBATh UX JOCTOBEPHOCTh, MPOrHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSX;

JlaBaTh OIICHKY HOBBIM CHTYAIlHsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITH LI€JICHANIPABICHHBIN MTOUCK NIEPEHOCA CPENICTB U CIIOCOOOB IEHCTBUS
B IPOECCHOHATIBHYIO CPENY;

YMETh TEPEHOCUTh 3HAHUS B TIO3HABATEJbHYI0O W MPAKTHYECKYIO 00JacTu
KU3HEJEATENBHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;



BBIJIBUI'aTh HOBBIE UJIEH, NIPEAIaraTh OpUrMHaNIbHbIE TIOAXO/bI U PELICHUs, CTAaBUTh
npoOJIeMBbl U 3a/1a4M, JOMYyCKAIOIINE albTEPHATUBHBIE PEILICHUS.

3) pabora ¢ uH(popManmeii:

OPUEHTHUPOBATHCA B PA3IUYHBIX HCTOYHHMKAX HH(OpManUU (TEKCTe y4yeOHOro
0CcO0Ms, HayYHO-TIOMYJISIPHOM JIMTEPAType, OMOJOTUYECKUX CIOBAPAX U CIIPABOYHHUKAX,
KOMITBIOTEPHBIX 0a3ax AaHHbIX, B IHTepHeTe), aHATM3UpOBaTh HHPOPMALIUIO Pa3TUYHbIX
BUJIOB U (opM TmpencTaBieHUs, KPUTUYECKHM OLEHUBAaTh €€ JIOCTOBEPHOCTh U
HEMPOTUBOPEUYUBOCTB;

(bopMyIHpOBaTh 3alPOCHl U MPUMEHATH PA3JIMYHBIE METOJIbI IIPH ITOUCKE U OTOOpPE
Onosiornyeckoit HHPoOpMaIMK, HEOOXOAUMOH JUIsl BHIIOJTHEHUS yUeOHBIX 3a/1a4;

OpuoOpeTaTh  OMNBIT  HMCHOJB30BaHUA  HMH(OPMAIMOHHO-KOMMYHHKAaTHUBHBIX
TEXHOJIOTUH, COBEPIIEHCTBOBATh KYJIbTYpy AaKTUBHOTO HCIIONb30BAHUS Pa3IUYHBIX
MIOMCKOBBIX CHCTEM;

CaMOCTOATENbHO BBIOMPATh ONTHUMAIBHYIO (POPMY MpeacTaBiIeHUs OMOJIOrHYECKOM
uH(popManuu (cxemsl, TpaduKu, JTUarpaMMbl, TaOIHIIbI, PUCYHKU U APYTOE);

UCMOJIb30BaTh HAYYHBIN S3BIK B KaU€CTBE CpPeACTBA MpU paboTe ¢ OMOIOrHYECcKOil
uH(poOpMaLMel: NPUMEHATh XUMUYECKHE, (PU3NYecKue M MaTeMaTUYeCKUEe 3HAKU U
CUMBOJIBI, (OpMYyJIbl, a00peBUaTypy, HOMEHKJIATYpPY, UCIOIb30BaTh U MPE0OpPa30BHIBATH
3HAKOBO-CUMBOJIMYECKUE CPEJCTBA HATIISTHOCTH;

BJaJIeTh HAaBbIKAMHU PACMO3HABAHUS M 3allUThl MH(YOpPMAaLWU, WUH(OPMAIMOHHOM
0€30I1aCHOCTH JIMYHOCTH.

OgiageHne yHUBEpPCAJbHBIMH KOMMYHUKATHBHBIMU 1eiCTBUSIMU:

1) odmeHue:

OCYILECTBJISITh KOMMYHHUKAI[MM BO BceX cdepax *KHU3HH, aKTHBHO y4acTBOBATHh B
JMaJIore WM JUCKYCCHH IO CYIIECTBY OOCYKJ1aeMOil TeMbl (yMEHHE 3a/1aBaTh BOMPOCHI,
BBICKA3bIBATh CYKJICHUSI OTHOCUTEIBHO BBIIOJHEHUS MPEAJaraéMoi 3aJauM, yYUTbIBaTh
MHTEPECHI U COTNIACOBAHHOCTb MO3ULIMNA JPYTMX YYaCTHUKOB JUAOra WK AUCKYCCUH);

pacro3HaBaTh HeBepOaJIbHbIE CPEACTBA OOIIECHNUS, TOHUMATh 3HAYEHHUE COLIUAIbHBIX
3HAKOB, IMPEANOCHUIOK BO3HUKHOBEHUS KOH(MIMKTHBIX CHUTYallUi, yMeTb CMSAIr4arhb
KOH(JIUKTBI U BECTH IEPETOBOPHI;

BJIQJIETh PAa3JIMYHBIMU CHOCOOAMHM OOIIEHHUS W B3aUMOJCHCTBUS, MOHHUMATh
HaMepeHUs JPYTUX JIOJeH, MpOSIBIATh YBAKUTEIBHOE OTHOIIEHUE K COOECeHUKY U B
KOppeKTHOM (opme HopMyTUpOBaTH CBOM BO3PAXKEHHUS;

pa3BEPHYTO U JIOTMYHO U3J1araTh CBOIO TOUKY 3PEHHUS C UCIIOJIB30BAHUEM SI3BIKOBBIX
CPEICTB.

2) coBMeCTHasl 1eSITeJIbHOCTh:

NOHMMATh U MCIOJIb30BaTh MPEUMYILECTBA KOMAaHIHOW U UHIMBUIyaJIbHON paOOTHI
IpU perieHrH OUOJIOrMYecKor MpoOaemMbl, 000CHOBBIBATh HEOOXOAMMOCTb MPUMEHEHUS
TPYNIOBBIX (JOPM B3aUMOJICHCTBUS MPH PEIICHUN y4eOHOM 3a1a4m;

BbIOMpATh TEMATUKY U METOJIbl COBMECTHBIX JIUCTBUI ¢ YUETOM OOIIMX UHTEPECOB
Y BO3MO>KHOCTEHN Ka)10r0 WIEHa KOJUIEKTHBA;



MIPUHUMATh LIEJIM COBMECTHOM NIeSITEIbHOCTU, OPTaHU30BBIBATh U KOOPJIMHUPOBATH
JIEVCTBUSA MO €€ NOCTUKEHUIO: COCTABJIATH IJIaH AEUCTBUM, PACTIPEACIIATH POIU C YUETOM
MHEHHUM YYaCTHUKOB, OOCYK/IaTh pe3yJbTaThl COBMECTHOU PabOTHI;

OIICHWBATh KAa4eCTBO CBOETO BKJIAaJa M KaXKJIOTO yYaCTHHKAa KOMaHIbI B OOITUH
pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejjiaraTb  HOBBIE  TPOEKThI, OIEHMBATh WJEHM C TO3ULIMH  HOBHU3HBI,
OPUTHHAJIBHOCTH, MPAKTHYECKOW 3HAYNMOCTH;

OCYIIECTBIIATh MO3UTUBHOE CTPATETHUYECKOE MOBEJACHUE B PA3JIMYHBIX CUTYalLMsX,
MPOSIBJISITH TBOPUECTBO M BOOOpakeHUE, ObITh MHUIIMATUBHBIM.

OBJiageHue YHUBEPCAJIbHBIMH PeryJSITUBHBIMH JeHCTBUAMMU:

1) camoopranu3amusi:

HCIIOJIH30BaTh OMOJIOTMYECKUE 3HAHUS JJIS BBISABICHHs MPOOJEeM M UX PEIICHHS B
YKU3HEHHBIX U YU€OHBIX CUTYaIMSIX;

BBHIOMPATh Ha OCHOBE OMOJIOTHYECKHUX 3HAHHH IIeJIeBbIe M CMBICJIOBBIC YCTAHOBKH B
CBOMX JICUCTBUSX M MOCTYNKAX MO OTHOIIEHUIO K KUBOM MPHUPOJE, CBOEMY 310POBBIO U
3I0POBBIO OKPYKAIOIITUX;

CaMOCTOSITEILHO ~ OCYIIECTBJISATh  [MO3HABATEIBHYIO JI€ATEIbHOCTb, BBIABISATH
npoOJeMbl, CTaBUTh WU (OPMYJIHUPOBaTH COOCTBEHHBIC 3aJladyd B 00pa30oBaTEILHOMN
JIEATENbHOCTH U )KU3HEHHBIX CUTyalusX;

CaMOCTOSITEIFHO COCTABJIATh IUIAH PEIICHUs] MPOOJIEMbI C YIETOM HMEIOIIUXCS
pPECYpCOB, COOCTBEHHBIX BO3MOXXHOCTEN U MPEATIOUTEHUIA;

JlaBaTh OICHKY HOBBIM CUTYaIlUsM;

pacHIUpsITh PAaMKUA YY4€OHOTO MpeIMETa Ha OCHOBE JTUYHBIX MPEATIOUTCHUIH;

JieraTh OCO3HAHHBIM BBIOOP, apryMEHTHpPOBAThH €ro, OpaTh OTBETCTBEHHOCTH 3a
pelieHue;

OIICHUBAThH MPUOOPETEHHBIN OIIBIT;

crocoOCTBOBaTh (POPMHUPOBAHHUIO M TMPOSIBICHUIO HIUPOKOW SPYIUIIMH B Pa3HBIX
00J1aCTSAX 3HAHUM, TTOCTOSTHHO TIOBBIIIATH CBOM 00pa30BaTeIbHbBIN U KYJIbTYPHBIH YPOBCHB.

2) CaMOKOHTPOJIb:

JIaBaThb OLIEHKY HOBBIM CHUTYallUsIM, BHOCHUTb KOPPEKTHBBI B JICATEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YIbTATOB IIESIM;

BJIQJICTh HABBIKAMH ITO3HABATEIHHOW pPEPICKCHH KaK OCO3HAHHUS COBEPIIACMBIX
JICMCTBUM M MBICIUTENIBHBIX IPOLIECCOB, UX PE3yJbTaTOB U OCHOBAHMI, MCIIOJb30BAaTh
puEMBI peIeKCHH SIS OIICHKH CUTYaIllH, BBIOOPA BEPHOTO PEIICHNS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO ITPUHUMATD PELICHUS 10 UX CHHKECHUIO;

MPUHUMATh MOTHUBBI U APTYMEHTBI JIPYTUX MIPU aHATIU3E PE3YIbTATOB JICSITEILHOCTH;

3) npuHATHE Ce0s1 M APYIUX:

MPUHUMATD ce0s1, TOHUMAasi CBOM HEJIOCTAaTKH U JIOCTOMHCTBA,

MIPUHUMATh MOTHUBBI U APTYMEHTBI IPYTUX ITPU aHAJIA3E PE3YJIbTATOB JIEATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JIPYTUX HA OIMIMOKH;

pa3BHUBATh CIIOCOOHOCTH TOHUMATh MUP C MO3UIIMH JPYTOr0 YEIOBEKa.



NPEAMETHBIE PE3YJIBTATHI

[IpenmeTtHbie pe3ynbTathl ocBoeHUs nporpammbl COO mo Ouonoruu Ha 0a30BOM
YPOBHE BKIIIOUAIOT creuupuueckue st ydyeOHoro mnpenmera «buonorus» Hay4yHbIe
3HAHUS, YMEHHSI U CIIOCOOBI IEHCTBUI IO OCBOCHUIO, HHTEPIIPETALIMH U TPEOOPA30BAHUIO
3HaHUH, BUIIBI JICATEILHOCTU MO TMOJYYEHUIO HOBOTO 3HaHUS M MPUMEHEHHIO 3HAHUU B
Pa3ITUYHBIX YUEOHBIX CUTYAIIUAX, @ TAKKE B pEaTbHBIX )KU3HEHHBIX CUTYAIUSIX, CBI3aHHBIX
¢ Ouonoruei.

[IpenMeTHbIe pe3ynbTaThl OCBOCHHS yueOHOTO npeameta «buonorus» ¢ 11 knacce
JOJIKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTH 3HAHUI O MECTE U POJIU OUOJIOTHH B CUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HAayK, B (POPMHPOBAHHH COBPEMEHHOM €CTECTBEHHO-HAyUYHOM KapTHUHBI
MUpa W HAyYHOTO MHPOBO33PEHUS, O BKJIAJ€ POCCUUCKUX M 3apyOEKHBIX Y4EHBIX-
OMOJIOrOB B pa3BUTHE OUOJIOTHH, (PYHKIIMOHATBHOW IPaMOTHOCTH YEJIOBEKA JIJIsl pELICHUS
YKU3HEHHBIX 3a]1ay;

YMEHHE pPacKpbhIBaTh COACpP)KaHHE OWOJOTHYECKHX TEPMUHOB W TIOHSATUH: BHII,
NOMYJSIIUS, TEeHOMOHMA, SBOJIONUS, JABWXKYIIME CHIBI  ((QakTopbl) SBOJIOLUH,
IPUCIIOCOOJIEHHOCTh ~ OPraHM3MOB,  BHJI000pa3oBaHUE, HKOJIOTMYECKHE  (aKTOPBHI,
IKOCHCTEMA, MPOAYIEHThI, KOHCYMEHTBI, PEIYIEHThI, IENu MUTaHUs, SKOJIOTHYecKas
nipamuia, OuoreoreHos3, ouocdepa;

yMeHHe u3yaraTh Ouosorumdeckue teopuu (dBoitonnoHHas teopus Y. [lapsuHna,
CUHTETHYECKas TEOPHUs IBOJIIOLINHN ), 3aKOHBI K 3aKOHOMEPHOCTH (3apOABIIIEBOrO CXOCTBA
K. M. bapa, yepenoBanus riaBHbIX HampaBieHUi u myTted sBoionuu A. H. Cesepiiosa,
yuerust o 6uocepe B. W. Bepnanckoro), onpenensite rpaHUIBI UX MPUMEHHUMOCTH K
YKUBBIM CHCTEMAaM;

YMEHHE BIIAJIETh METOJaMU HAay4YHOTO TIO3HAHMS B OHOJIOTUU: HAONIOJCHHE U
ONMCAaHUE JKHUBBIX CHCTEM, IMPOLECCOB U SBJICHUM, OpraHu3aluss MU MPOBEACHUE
OMOJIOTUYECKOTO AKCIMEPUMEHTA, BBIJIBIDKEHHUE THUIIOTE3bl, BBISBICHHE 3aBUCUMOCTH
MEXAYy HCCIEAyeMbIMH BEJIMYMHAMHU, OOBSICHEHHE [MOJIYYEHHBIX PE3yJIbTaTOB,
HCIIOJIb30BAHHBIX HAYYHBIX TOHSTUH, TEOPUH U 3aKOHOB, YMEHHUE J€JaTh BbIBOABI Ha
OCHOBAHUH TMOJIYYEHHBIX PE3yIbTaTOB;

YMEHHE BBIJICTSATh CYIIECTBEHHbIE MPU3HAKU CTPOCHUSI OMOJIIOTHUYECKUX OOBEKTOB:
BUJIOB, TOMYJSMUN, NPOAYLEHTOB, KOHCYMEHTOB, PpEIYyLIEHTOB, OHOreOleHO30B U
IKOCHUCTEM, OCOOEHHOCTH MPOIIECCOB: HACJIEICTBEHHON HW3MEHYHMBOCTH, €CTECTBEHHOIO
oTbopa, BUI000pa30BaHuUs, TPUCITIOCOOIEHHOCTH OPraHU3MOB, JEHCTBHS SKOJIOTHUECKUX
(dbakTOpoB Ha OpPraHU3MBI, IMEPEHOCAa BEMIECTB W TOTOKA JHEPTUU B HKOCHUCTEMAX,
AQHTPOIMOTEHHBIX M3MEHEHHI B 3KOCHCTEMax CBOEM MECTHOCTH, KPYrOBOPOTa BEILECTB U
OMOTreOXMMHUYECKHUX ITUKIIOB B Orocdepe;

yMEHHE TIPUMEHSTh TIOJYYCHHBIC 3HAHUA [JI1 OOBACHEHHUS OHOJOTHYECKUX
MIPOLIECCOB U SBJICHUM, JJI1 MPUHITHUS PAKTUUECKUX PEIICHUIN B MOBCEAHEBHOM KU3HU C
HeNblo obecrieyeHnst 0€30MaCHOCTH CBOETO 3/I0POBbS U 3/I0POBbS OKPY>KAIOIIUX JIOJIEH,
CcOOIOIEHUST HOPM TpPaMOTHOTO TOBEJIEHUS B OKpYXKarollell MNpUpOIHOW Cpele,



MOHUMAaHHE HEOOXOIMMOCTU MCIOIb30BAHUS JTOCTHKEHUNH COBPEMEHHOW OWMOJIOTHH ISt
PalMOHANILHOTO PUPOIONIOIBE30BAHNUS;

YMEHHE pelaTh 3JIEMEHTAapHblE OHOJOTHYECKUE 3a/ladyd, COCTaBISATh CXEMbI
NepeHoca BEIIeCTB U SHEPTUU B SKOCUCTEMAaX (LIEMU MTUTaHUs ),

YMEHHE BBINONHATH JIaOOPAaTOPHbIE U MPAKTUYECKUE pabOThl, COOII0IATh IpaBUIIa
pHu paboTe ¢ yueOHBIM U TabOpaTOPHBIM 000PYIOBAHUEM;

YyMEHUE  KPUTHYECKM  OLEHMBAaTh M  HMHTEPIPETUPOBATh  HHPOPMALUIO
OMOJIOTMYECKOTO CO/CpXKaHUS, BKIIOYAIONIYIO ICEBIOHAYYHBIE 3HAHMS W3 PA3TUYHBIX
UCTOYHUKOB (CpeAcTBa MaccoBOW HMH(OpMAlMM, HAyYHO-TOIMYJISIPHBIE MAaTEpHAIIb),
paccMaTpuBaTh INIOOABHBIE YKOJIOTHYECKUE MPOOIEMbl COBPEMEHHOCTH, (POPMUPOBATH
10 OTHOILLIEHUIO K HUM COOCTBEHHYIO IMO3HIIMIO;

yMEHHE CO3/1aBaThb COOCTBEHHbIE NMUCHbMEHHBIE U YCTHBIE COOOIIEHHUs, 00001mas
OMOJIOrMYECKYI0 MHPOPMALMIO U3 HECKOJbKMX HCTOYHUKOB, I'PAaMOTHO HCIIOJIb30BaTh
MOHATUHHBIN amnmapaT OMOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosaunyecTBO yacon DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3aesioB U TeM (uugposbie)
n/n NMPOrpamMMbI Bcero Kontpoaenbie  Hpakruteckue o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
bu6anorexa IIOK
L brotorist kak Hayka 2 05 https://m.edso0.ru/7f41c292
2 JKuBble cCTEMBI U UX OpraHU3alus 1 Bubmiorexa LIOK
https://m.edsoo.ru/7f41c292
3 XUMHUYECKUN COCTAB U CTPOCHHUE 8 1 bubanoreka [JOK
KJICTKH https://m.edsoo.ru/7f41c292
4 JKuzHenesTenbHOCTh KIETKU 6 bubmmorexa LIOK
https://m.edso0.ru/7f41c292
5 PasMHOX€eHHE U MHIMBUAYATBLHOE 5 1 bu6nmoreka [IOK
pa3BUTHE OPraHU3MOB https://m.eds00.ru/7f41¢c292
5 HacnenctBeHHOCTh M K3MEHUYMBOCTh 8 15 bu6nmmoreka [IOK
OpraHu3MOB https://m.edso0.ru/7f41c292
7 Cenexkuust opranu3mMoB. OCHOBBI 3 bubnuoreka [IOK
OMOTEXHOJIOTHH https://m.edso0.ru/7f41c292
8 PesepBHoe Bpems 1 bubnorexa HOK
https://m.edso0.ru/7f41c292
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11 KUIIACC

KoanuectBo yacos DJIEKTPOHHbIE
HaumeHoBaHue pa3aesioB H TeM (ungposBbie)
Ne i/mn Kontpoasnnie IIpakruyeckue
NMporpaMmmal Bcero o0pa3oBaTtejibHbIE
padoThbI padoThI
pecypcbl
bu6mmoreka [IOK
1 2 0 9 1
BOTIOMHOHHA BHOAOTHA https://m.edsoo.ru/7f41cc74
5 BO3HUKHOBEHME U pa3BUTHE 9 05 bubanoreka LHOK
KU3HH Ha 3emIie ' https://m.edsoo.ru/7f41cc74
3 Oprasu3Msl U OKpy’Karomnas 5 1 bubanoreka [JOK
cpena https://m.edsoo.ru/7f41cc74
4 Coo011ecTBa ¥ YKOJIOTHYECKHUE 9 bu6mmoreka [IOK
CHCTEMBI https://m.edsoo.ru/7f41cc74
bu6mmorexka IIOK
P 2
> CICPBHOC BpeMi https://m.edsoo.ru/7f41cc74
34
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YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOIO
IMPOIIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V11 YYEHUKA

* buosorus, 10 knace/ [Taceunnk B.B., Kamenckuii A.A., PyorioB A.M. u npyrue /Ilon
pen. Ilaceunuka B.B., Akiimonepnoe o6mectBo «M3aatensctBo «IIpocBemienne»
* buonorwus, 11 knace/ [Taceunnk B.B., Kamenckuii A.A., PyorioB A.M. u apyrue /Ilox
pen. Ilaceunuka B.B., Akiimonepnoe ob6mectBo «M3aarensctBo «IIpocBemienne»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
HUHTEPHET

https://resh.edu.ru/subject/5/11/

Bbubimorexka MDIII (Mos.ru)

https://resh.edu.ru/subject/lesson/3827/start/118940/

PesynpraTel moucka - Poccuiickas »iekrponHasd mkosia (resh.edu.ru)



https://resh.edu.ru/subject/5/11/
https://uchebnik.mos.ru/catalogue?search=%D0%90%D0%BD%D1%82%D1%80%D0%BE%D0%BF%D0%BE%D0%B3%D0%B5%D0%BD%D0%BD%D1%8B%D0%B5%20%D1%8D%D0%BA%D0%BE%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D1%8B
https://resh.edu.ru/subject/lesson/3827/start/118940/
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