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MNOACHUTEJIBHASA 3AIINCKA

[lpu paspaboTke mporpamMmbl 1O OHOJOTHH TEOPETUYECKYIO OCHOBY IS
OTIpeJIeNIeHUs MOIX0/I0B K (POPMUPOBAHMIO COJIEpKaHus yueOHoro mpeamera «buonorus»
cocTtaBwiIn: KoHIentyaiabHble nojoxeHus PI'OC COO o B3auM00OOYCIOBIEHHOCTH
HeNei, colep)kaHus, pPe3yslbTaToOB OOyYeHUS U TPeOOBAaHUN K YPOBHIO IMOATOTOBKH
BBIITYCKHUKOB, TOJOKEHUSI 00 OO0mWX NeNaxX W TPUHIHIAX, XapaKTepU3YIOLIHX
COBPEMEHHOE COCTOSIHUE CHCTEMBI CpeAHero olmiero oOpasoBanusi B Poccuiickoit
Oenepannn, a TakkKe MOJOXKEHUSI O clienupuke OMoIoTHH, €€ 3HAYCHUU B MO3HAHUU
YKUBOIM TIPUPOJABI U OOECIICUCHUH CYIIECTBOBAHUS yesoBeueckoro obmecta. CorjaacHo
Ha3BaHHBIM TTOJIOKECHUSM, OTIPEZeNICHbl OCHOBHBIE ()YHKIIMH MPOTPAMMEBI IO OUOJIOTUHN U
€€ CTpYKTypa.

[IporpamMmma mo Ouosioruu Aa€T MPECTaBICHHE O IENsIX, 00 oOIIel cTpaTeruu
oOydeHHs, BOCIIMUTAHUS W PA3BUTHSA OOYYAIOIIUXCS CPEICTBAMH Y4eOHOro mpeaMera
«buonorus», ompeznenser o0s3aTeNFHOEC TPEIMETHOE COACPIKAHUE, €r0 CTPYKTYPY,
pacmpe/enieHe o pasjiesiaM U TeMaM, PeKOMEHIyeMYI0 TTOCIIeIOBATEIbHOCTh U3yUEHUS
y4eOHOTro Marepuaiia ¢ y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3EH, JIOTUKH
00pa3oBaTeIHHOTO MPOIlecca, BO3PACTHBIX OCOOCHHOCTEH 00yUaromuXCsl.

B mporpamme mo OWOJIOTMH TakXKe YYUTHIBAIOTCS TPEOOBaHUS K IIAHHPYEMBIM
JUYHOCTHBIM, METANpPEAMETHBIM H TPEJAMETHBIM  pe3yiabTarTaM OOydYeHHs B
(GbOopMHUPOBaHNM OCHOBHBIX BHUOB Yy4€OHO-TIO3HABATENHHON JESITEIbHOCTH/yueOHBIX
JIEUCTBHM 00YJarOIINXCS IO OCBOSHUIO COJIEPIKAHUS OUOTOTHYECKOT0 00pa30BaHuUs.

B mporpamme mo Oumomorumu (10-11 kmaccel, 0a30BBIii YpOBEHb) peall30BaH
OPUHIIMI MPEEMCTBEHHOCTH B U3Y4YeHMM Ouonoruu, Ojarogaps uyeMy B Hel
NPOCMaTPUBACTCS HANPaBICHHOCTh HA Pa3BUTHE 3HAHMM, CBSI3aHHBIX C (OPMHUPOBAHUEM
€CTeCTBEHHO-HAyYHOTO  MHPOBO33PCHUS, IEHHOCTHBIX  OpPHUEHTAMH  JIMYHOCTH,
HKOJIOTUYECKOTO MBIIIICHHS, IPEJCTaBICHUI O 3I0pOBOM 00pase KU3HH U OepeKHbIM
OTHOIIIEHUEM K OKpYyKarollel mnpupomHoi cpene. [loaToMy Hapsgy ¢ H3ydeHHEM
00111e0MOJIOTHYECKUX TEOPUH, a TAKKe 3HAHUI O CTPOCHUH JKUBBIX CHCTEM Pa3HOTO paHra
U CYITHOCTH OCHOBHBIX MPOTEKAIONIMX B HUX MPOIECCOB B MPOTpaMMe IO OHOIOTHU
yJIeJIeHO BHUMaHHUE HCIOJIb30BAHUIO MOTYYCHHBIX 3HAHUN B TIOBCETHEBHOW YKU3HU IS
pelIeHus] TMPUKIAIHBIX 33734, B TOM 4YHCJIE: MNPOQUIAKTUKKA HACIEICTBEHHBIX
3a00JIeBaHMl YeNIOBeKa, MEIUKO-TEHETUYECKOr0 KOHCYJIbTUPOBAHUS, OOOCHOBaHUS
HKOJIOTMUECKH 11eJIeCO00pa3HOTo MOBEACHHS B OKPYKaIOIIel MPUPOIHON cpelie, aHanu3a
BIMSIHUS XO3SMCTBEHHOW JEATEIHHOCTH 4YEJIOBEKa Ha COCTOSIHHE NPUPOIHBIX U
UCKYCCTBEHHBIX JKOCHUCTEM. YCHIICHWE BHHMAHUS K TPUKIAIHOW HANpaBICHHOCTH
yuebHoro mpeamera «buonorus» NPOAMKTOBAHO HEOOXOIUMOCTHIO 00€cIeYeHUs
YCIIOBHM JUIsl PENICHHS OJHON M3 aKTyalbHBIX 3aJad IIKOJBHOTO OWOJIOTHYECKOTO
oOpa3oBaHus, KOTopas mpeamnojaracT (opMUpOBaHHE y OOYYaIOMIUXCS CHOCOOHOCTH
alanTUPOBATHCS K M3MEHEHUSM JIMHAMUYHO Pa3BHBAIOIIETOCS COBPEMEHHOTO MHPA.

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



MUpa, paclIMpsieT U 000011aeT 3HAaHUS O )KUBOU MPUPOJIE, €€ OTINUUTEIbHBIX TPU3HAKAX
— YPOBHEBOI OpraHU3alliy U SBOJIOIUH, CO3JAET YCIOBUS JUIS: TO3HAHUS 3aKOHOB KMBOM
npupojbsl, (GopmupoBaHus (YHKIHOHAIBHOW TPAMOTHOCTH, HAaBBIKOB 3J0pPOBOTO U
Oe3omacHoro o0pa3a »U3HU, HKOJIOTMUECKOTO MBIIIJICHUS, [IEHHOCTHOIO OTHOIICHHS K
JKUBOU IIPUPOJIE U YEIIOBEKY.

bonbiioe 3HaueHue OUONOTHS HMMEET TakKe Ui PEIIEHUS BOCIUTATEIbHBIX U
Pa3BUBAIOIINX 3aJa4y CpeAHEro oO0miero oOpa3oBaHMs, COIUATM3ALMHN OO0YJaIOIUXCS.
N3ydenue Ouosoruu obecrieurBaeT YCIOBHS sl (POPMHPOBAHUS HHTEIICKTYaJIbHBIX,
KOMMYHUKAIIMOHHBIX W MH(OPMAIMOHHBIX HABBIKOB, JACTETUYECKOW KYJIBTYpHI,
CIIOCOOCTBYET HWHTErpalid OMOJOTUYECKUX 3HAHUN C MPEJCTABICHUSIMH W3 JAPYTUX
y4eOHBIX MPEMETOB, B YACTHOCTH, PU3UKHU, XUMUU U reorpaduu. HazpanHbie mooxKeHus
0 IIpeJTHa3HaYeHUH yueOHOTO rpeameTa « bHoIorus» cocTaBUIIv OCHOBY JJIS ONIPeIeTICHUS
MOAXOAOB K OTOOPY M CTPYKTYPUPOBAHHUIO €ro COACp>KaHMs, MPEICTaBICHHOTO B
nporpaMme Mo OUOJIOTHH.

Ot6op conepxanusi yueOHoro mnpenmera «buonorusi» Ha 0a30BOM ypOBHE
OCYIIECTBJIEH C TMO3UIMI KyJIbTypOCOOOPA3HOTO IMOAXO0/a, B COOTBETCTBUU C KOTOPHIM
oOyyJaroiyecs JOJKHBI OCBOUTH 3HAHUS U YMEHUS, 3HAYUMBIE JIJ1s1 OPMHUPOBAHUS OOIIICH
KYJIbTYPBI, ONPEACIISIONINE aJIeKBATHOE IMOBEJICHUE YEIOBEKa B OKPYKAIOIIECH TPUPOTHOMN
cpene, BOCTpeOOBaHHBIE B TOBCEHEBHOW KU3HU U MPAKTUUYECKOM AesTeapHoCcTH. Ocoboe
MECTO B 3TOM cHUCTeME 3HAHWM 3aHHUMAIOT JJIEMEHTHI COACpPXKAHUsS, KOTOPBIE CIyXKaT
OCHOBOM uisi (popMUpOBaHUS TPEACTABICHUN O COBPEMEHHON €CTeCTBEHHO-HAyUYHOU
KapTUHE MHpa U [EHHOCTHBIX OPUEHTAIUSAX JTUYHOCTH, CIIOCOOCTBYIONIUX T'yMaHU3AIUU
OMOJIOrMYECKOT0 00pa30BaAHMS.

CTpyKTypHpOBaHHE COJIEpKaHUs y4eOHOTr0 MaTepHualia B mporpaMmme 1o OMOIoruu
OCYIIIECTBIICHO C YYE€TOM MPHOPUTETHOTO 3HAYEHUS 3HAHUN 00 OTJIMYUTEIbHBIX
OCOOCHHOCTSAX KUBOM TPUPONBI, O €€ YPOBHEBOW OpraHM3ally W HBOJIONHMHA. B
COOTBETCTBUU C OTHUM B CTPYKType y4eOHOro mnpenMera «bHOJOTHS» BBIICICHBI
cleAylollre coAepKarelbHble JUHUM: «buomoruss kak Hayka. MeToIbl HAay4yHOTO
no3Hanusy, «Kierka kak Ouwosormueckas cucreman, «OpraHu3M Kak Ouojoruyeckas
cuctemay, «CrucremMa W MHOrooOpa3zue OpPraHMYECKOTO MHpay», «IBOJIOIUS KUBOU
MPUPOJIBI, « IKOCUCTEMBI M MPUCYIITUE UM 3aKOHOMEPHOCTH.

[enp n3ydenus yuebHoro npeamera «buonorus» Ha 6a30BOM ypoBHE — OBJIA/ICHUE
00yJaroUMHKCS 3HAHUSAMH O CTPYKTYPHO-(DYHKITMOHATHHOM OpraHU3aIlii )KUBBIX CUCTEM
pa3HOTO paHra W MpPUOOpETEeHHE YMEHWW HUCIOJIb30BaTh ATH 3HAHUS JUIS TPAMOTHBIX
NEHUCTBUYN B OTHOIIIEHUU OOBEKTOB YKUBOUM MPUPOJIBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX
npooseM.

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

OCBOCHHE OOYYArOIIMMHUCS CHCTEMbI 3HAaHUW O OMOJIOTHYECKUX TEOPUAX, YUCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSAX, THUIOTe3ax, TNpaBuiaxX, CIyXalliX OCHOBOW st
dbopMUpOBaHUS TPEACTABICHUA O €CTECTBEHHO-HAYYHOW KapTUHE MHUpPa, O METO/Aax
HAay4YHOT'O TIO3HAHMUSI, CTPOCHHUH, MHOTOOOpa3uu U OCOOCHHOCTSIX )KUBBIX CUCTEM Pa3HOTO



YPOBHSI OpraHU3alMM, BBIAAIOIIUXCS OTKPBITHSX M COBPEMEHHBIX HCCIEIOBAaHUSIX B
OMOJIOTHH,

¢opMupoBaHue y OOydyarolMXCsl MO3HABATEIbHBIX, HWHTEIUIEKTYAIbHBIX U
TBOPYECKHX CIOCOOHOCTEN B MpOLIECCe aHaIM3a JAHHBIX O MYTSIX Pa3BUTHs B OMOJIOIMU
HAy4YHBIX B3IJISI0B, UAEH M MOAXOJOB K HM3YYEHHUIO KUBBIX CHUCTEM Pa3HOIO YpPOBHS
OpraHu3alNY;

CTaHOBJIEHUE y 00yYarommxcs o0mel KyiabTyphl, (PYHKINOHAIBHONW I'PaMOTHOCTH,
pa3BUTHE YMEHUHN OOBSACHATH U OLIEHUBATD SIBJIICHUS OKPYXKAIOIIEr0 MUPa KUBOU MIPHUPOJIbI
HA OCHOBAaHUU 3HAHUU U OMbITA, OTYYEHHBIX IPU U3yUEHUHU OUOJIOTUH;

dopmupoBaHue y  OOy4yarOUMXCS  YMEHMM  WUIIOCTPUPOBaTh  3HAUCHHE
OMOJOrMYECKMX 3HAaHWUW B TMPAKTHYECKOM JIEATEIbHOCTH YEJIOBEKa, pPa3BUTUU
COBPEMEHHBIX MEAMIIMHCKUX TEXHOJIOTHH U arpoOMOTEXHOIOT U

BOCIIUTaHKE YOEXKAEHHOCTU B BOZMOKHOCTH IMO3HAHMSI YETOBEKOM KUBOM MPUPO/IBL,
HEOO0XOJAMMOCTH OEpeKHOTO OTHOIICHUS K HeH, COOMIOACHHS AITUYECKUX HOPM MpHU
IIPOBEJIEHUU OMOJIOTUYECKUX UCCIIE0OBAHUI;

OCO3HAaHUE IICHHOCTH OWOJIOTMYECKMX 3HAHMW JUIsl TIOBBIIIEHUS  YPOBHS
HKOJIOTMUECKON KYNbTYpPBL, 4711 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

OpUMEHEHHE NPUOOPETEHHBIX 3HAHMW M yYMEHUH B IOBCEIHEBHOW >KHU3HM IS
OLICHKU TMOCJEACTBUM CBOEH MAEATEIbHOCTH [0 OTHOIIEHUIO K OKpY’Kalolleh cpene,
COOCTBEHHOMY  3/I0pPOBBIO, O0OOOCHOBaHHWE M COOJIOACHHE Mep MNpPOPUIAKTUKU
3a00J1€BaHUIL.

B cucreme cpeanero oOmiero oOpasoBanus «buoiorus», usydaemass Ha 0a30BOM
YPOBHE, SIBIISIETCS 003aTENbHBIM YYEOHBIM MPEIMETOM, BXOSALIMM B COCTAB MPEAMETHON
obnactu «EcTecTBeHHO-HayuHBIE TPEIMETHDY.

PaGouas mporpamma paszpaboTaHa ¢ ydeToMm paboueil mporpaMMbl BOCIIMTAHUS
Aoy YAO «Yykorckuii OKpyxkHOM mnpoduiabHblii Juuei».lIporpamma
npeqHa3HaueHa Uil IUIAHUPOBAaHUS W OpraHU3alli CHCTEMHOM BOCIUTATENbHOU
NESATENbHOCTH C 1EJbl0 JOCTHKEHUS OOYyYaroIIMMHCS JIMYHOCTHBIX PE3yJIbTaTOB
oOpa3zoBanusi, onpezeneHHbix @PI'OC; peanusyercs B €IUHCTBE YPOUHOH M BHEYPOUHOUH
nestenbHOCTU.  [IpenycmarpuBaer mnpHoOIIeHHE O0y4aromMXCsl K  POCCHMCKHM
TPAIUIMOHHBIM JyXOBHBIM LEHHOCTSIM, BKJIIOYas KyJbTYpHbIE LEHHOCTH CBOEH
ATHUYECKOW TIpyNIbl, MpaBWiIaM M HOpPMaM IIOBEJCHHUS B POCCUHCKOM OOLIECTBE.
Pe3ynbTaThl JOCTHXKEHUS LENH, PEHICHMs 3a7ady BOCHUTAHUS AaHbl B (OpME IIEJIEBBIX
OPUEHTHUPOB (HANpaBieHUIN), NPEJCTABIEHHBIX B BUAE OOOOIIEHHOTO MOPTpeTa
BBIIIYCKHMKA Ha YPOBHE OCHOBHOI'O OOLIEro OOpa3oBaHUS M OTPa)KE€Hbl B JTMYHOCTHBIX
pe3yabTaTtax JaHHOW paboueld mporpamMebl. [loOyxaeHue oOydaromuxcsi coOJ0IaTh
HOPMBI  TIOBEJEHHs, TMpaBwia OOIIEHWS CO CBEPCTHUKAMHM W  I€Iaroramu,
COOTBETCTBYIOIIME YKJIaay oOOIIeo0pa3oBaTEIbHOM OpraHu3ali, YCTAaHOBJICHHE W
NOJJIEPKKY J00pOoXkKenaTeabHo aTtMocdepsl; MPUMEHEHHE WHTEPaKTUBHBIX (popm
yueOHOM  paboThl —  HMHTEJUICKTYaJbHbIX, CTHUMYJIUPYIOIIUX I03HABATEIbHYIO
MOTHBAIINIO, UTPOBBIX METOJUK, TUCKYCCUH, JAIOUIMX BO3MOKHOCTh IMPHUOOPECTH OMBIT
BEJICHUS! KOHCTPYKTHUBHOTO JMajiora; TpyIIoBOMl paboOThl, KOTOpass YYHUT CTPOUTH
OTHOUIEHHWs] W JeHCTBOBaTh B KOMaHJAE, CIOCOOCTBYET pa3BUTHIO KPUTUYECKOTO
MBILIUICHUSI.



MaxkcruManbHOE HCIOJIb30BAHHE BOCHUTATENIBHBIX BO3MOXKHOCTEH COJEpKaHUs
y4eOHBIX MPEeAMETOB ISl (POPMUPOBAHUS Y OOYUAIOIIUXCS POCCUMCKUX TPaAUIIMOHHBIX
JyXOBHO-HPaBCTBEHHBIX U COLMOKYJIBTYPHBIX [IEHHOCTEH, POCCUHCKOIO HUCTOPUYECKOTO
CO3HAHUSI HAa OCHOBE MCTOPUYECKOTO MPOCBELICHUS; TPUBJICYCHUE BHUMAHUS
00y4Jarmuxcsi K HEHHOCTHOMY acHeKTy M3y4YaeMbIX Ha YpOKaxX MPEIMETOB, SIBICHUHN U
cOOBITHI, MHULIUUPOBAHUE OOCYKIEHUH, BBICKA3bIBAHUN CBOErO0 MHEHUS, BBIPAOOTKHU
CBOET0 JIMYHOCTHOI'O OTHOILIEHUS K H3Yy4YaeMbIM COOBITUSAM, SBJICHUAM, JIHUIAM;
noOyxJieHne oO0ydaromuxcsi coO0ito1aTh HOPMBI TOBEACHMS, MpaBuiia OOLICHUS CO
CBEPCTHMKAaMU U II€JlaroraMd, COOTBETCTBYIOUIME YKiIaay oOueo0pa3oBaTelbHON
OpraHu3alluy, YCTAaHOBIIEHUE U MOJICPKKY J0OpOoKeTaTeIbHOM aTMOC(EPbl; IPUMEHEHUE
WHTEPAKTUBHBIX (QOopM y4ueOHOM pabOoThl — HHTEIUICKTYalbHBIX, CTUMYJIHPYIOIIUX
MO3HABATEIbHYI0 MOTHBAIMIO, UTPOBBIX METOIUK, TUCKYCCHH, TAIOUIMX BO3MOKHOCTH
NPUOOPECTH ONBIT BEICHHSI KOHCTPYKTUBHOI'O IMAJI0ra; IPyNIOBON paboThl, KOTOpasi yuuT
CTPOUTH OTHOIIEHUS U JIEHCTBOBATh B KOMaH/IE, CIIOCOOCTBYET Pa3BUTHUIO KPUTUUYECKOTO
MBIIIICHHS

[TpuBneueHne BHUMaHUSA OOYYArOMIMXCSA K IIEHHOCTHOMY acleKTy M3y4yaeMbIX Ha
ypoKax MpeAMETOB, SIBICHUN U COOBITUN, HHUIIMUPOBAHUE O0CYXEHUMN, BEICKa3bIBAHUN
CBOET0 MHEHHS, BBIPAOOTKH CBOETO JIMYHOCTHOTO OTHOIIEHUS K U3y4aeMbIM COOBITHSIM,
ABJICHUSM, JIMLIaM; [PUMEHEHHE WHTEPaKTUBHbIX (GopM yueOHOM paboThl —
MHTEJUIEKTYaIbHBIX, CTUMYJIUPYIOIINX TO3HABATEIHHYIO MOTHUBAIIUIO, UTPOBBIX METOIHK,
JTUCKYCCHI, AAlOIIMX BO3MOKHOCTh MPHOOPECTH OMNBIT BEIECHUS KOHCTPYKTUBHOIO
JUayiora; TPYNIOBOM paboThl, KOTOpas YYUT CTPOUTH OTHOILIEHHUS W JCHCTBOBATH B
KOMaHJIe, CIOCOOCTBYET Pa3BUTHIO KPUTHUECKOTO MBILIUICHUS

Jlnst m3ydenuss O6uonoruu Ha 0a30BOM YPOBHE CpeIHEro oO0IIero oOpa3oBaHHUS
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 Ipoliecca
Merabonu3Ma. Pollb 3aKOHOB COXpaHEHUs BEHIECTB W DHEPrUU B TOHUMAHHUHU
MeTaboIn3Ma.

Tunber obMmeHa BemiecTB: aBTOTPOodHBIN U rerepoTpodubiii. Ponb ¢depmeHTOB B
oOMeHe BeIeCTB U MPEeBpaIleHUN SHEPTHH B KIIETKE.

®otocunTe3. CBeroBas U TemHOBas (a3bl (orocuHTe3a. Peakumu ¢orocunTesa.
DddexTuBHOCTh PoTOocuHTE3a. 3HAUCHUE (HOTOCUHTE3A IJIs KU3HU Ha 3emie. BiusHue
YCIIOBUU cpelbl Ha (OTOCHHTE3 M CIOCOOBI TOBBIIMICHUS €r0 MPOJYKTUBHOCTH Y
KYJIbTYPHBIX PaCTCHHI.

XeMocuHTe3. XeMOCUHTE3UPYIoIne 0akTepuu. 3HaUeHUE XEMOCHUHTE3a JIJIsl KU3HU
Ha 3emuie.

DHepreTuueckuii OOMEH B KIJIETKe. PacuiersieHue BEIIECTB, BBIJICICHHE U
aKKyMYJIMpOBaHUE SHEPrMM B KIETKe. DTambl >HEpreThueckoro obmeHa. [mukonwms.



bpoxenune wu ero Buupl. KucnopomHoe oxuciaeHue, WM KIETOYHOE JIbIXaHUE.
OxkucnurenpHoe pocopunupopanue. IPGHEeKTUBHOCTb SHEPTETHIECKOTO OOMEHa.

Peakuun MatpuuHoro cunresa. I'eHetnueckas undopmanus u JJHK. Peanuszanus
reHETUYEeCKON HHpOpMAIUH B KJIETKE. | eHeTUUecKuil KoJ1 M ero CBOMCTBA. TpaHCKPUITIIHS
— matpuusblii cuHte3 PHK. Tpaucnsuus — OuocuHte3 Oenika. DTambl TPAHCISALNH.
KonunpoBanue amunokucior. Ponb pubocom B OnocuHTe3e Oenka.

Heknerounsie ¢opmbl xu3HM — BHpychl. Mcrtopus otkpeitus BupycoB (/1. WU.
WBanoBckwuit). OcOOEHHOCTU CTPOEHUS U KHU3HEHHOTO LIMKIJIa BUPYcoB. bakrepuodaru.
bosesHn pacreHui, KUBOTHBIX M YEJIOBEKA, BBI3BIBAEMBIE BHpycamu. Bupyc
uMmyHoepunuta gyenoBeka (BUY) — Bo3oyaurens CIIN/la. OOpaTHas TpaHCKPHUIIIHUA,
peBeprasa 1 uHrerpasa. [IpopunakTiuka pacnpocTpaHeHus: BUPYCHBIX 3a001€BaHUM.

JleMoHCTpaUHu:

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

Tabnmuuet u  cxembl: «Tumbl nutanusy, «Metaboauzm», «MUTOXOHIPHSY,
«JHepreTruueckuit  oomen», «Xmoporact», «®Potocunte3», «Ctpoenne JHK»,
«Ctpoenue u (QyHkunonupoBanue reHa», «CunHte3 Oenka», «['eHeTHyecKuit KOI»,
«Bupyce», «bakrepuodparn», «Crtpoenune u xu3HeHHbIM 1ukn Bupyca CIIN/a,
Oakrepuodara», «Permmukarus JJHK».

O6GopynoBanue: wMoaenu-anminkauun «Yasoenue JHK wu  tpanckpumnimsy,
«buocunres 6enka», «CTpoeHue KIETKH», Mojieab cTpykTypbl JJHK.

Tema 5. Pa3MHOKeHHEe U HHAMBUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

KrneTounslif 1K1, WK KMU3HEHHBINA UK KiIeTku. MuTepdaza u muto3. [Ipomeccsi,
nporekarmomue B uHTepdaze. Pernmkanums — peakuuss marpuyHoro cunte3a JIHK.
CtpoeHue XpoMOCOM. XPOMOCOMHBIM HaOOp — KapuOTHI. JIMIUIOWIHBIN W TaluIOWTHBIN
XpoMOCOMHbIe HaOopbl. Xpomatuibl. LluTonornueckue OCHOBBI PAa3MHOKEHUS U
WHJMBU1yaIbHOTO Pa3BUTHUS OPTraHU3MOB.

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

[Tporpammupyemasi TuOeb KIETKH — allONTO3.

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

[TonoBoe pa3MHOXKEHHUE, €r0 OTIUYHS OT OECIIONoro.

Meiioz. Craaun wmeiosza. Ilpomecchl, mNpoucxondiine Ha CTaausx Meio3a.
[ToBenenne xpomocom B meno3e. Kpoccunrosep. buonormuyeckuii ¢CMbICH U 3HA4EHUE
Meno3a.

["ameTorene3 — mpoiiecc 00pa3oBaHUs MOJIOBBIX KJIETOK Yy >KMBOTHBIX. [lojoBble
JKEJe3bl: CEMCHHUKH M sSUYHUKH. OOpa3oBaHWE W Pa3BUTHE TOJIOBBIX KIETOK — TaMeT
(cmepmaTo3ouj, sWlIEKIEeTKa) — crepMaToreHe3 U oBoreHe3. OCoOEHHOCTH CTPOEHHS
AUIIEKIIETOK U criepMaTo3ouoB. OmnonoTBopenue. [laprenorenes.

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



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

Poct u pazButue pacteHuii. OHTOT€HE3 IIBETKOBOTO PACTEHUS: CTPOCHUE CEMEHH,
CTaJIuH Pa3BUTHSL.

JleMoHCcTpaUHu:

Tabmuupl u  cxeMbl: «®OpMbl  pa3MHOXKEHHS OpPraHu3MoB», «JlBoitHOe
OIUIOJIOTBOPEHUE y IIBETKOBBIX pacTeHHiI», «BereraTuBHOE pa3MHOKEHUE PACTEHUIN,
«/lenenue knetku Gakrepuit», «CTpoeHUE MOJOBBIX KIETOK», «CTpOEHUE XPOMOCOMBIY,
«Knerounbiii nukny, «Pemmukamus JTHK», «Murtoszy», «Meito3y», «IIpsmoe u Henmpsimoe
pazButue», «l'ameToreHe3 y MIEKONMUTAIONIMX U 4YelloBeKa», «(OCHOBHBIE CTaIuu
OHTOT'CHE3a.

OGopynoBaHnue: MHKPOCKOII, MHKpPOITpENapaThl «Cnepmaro3ouibl
MJICKOTTUTAIOIIET 0, «SIMIeKIIeTKa MIEKOTTUTAIIIEro», «KapruokrnHes3 B KJIETKaxX KOpeIIka
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 MHKPOIPENApaTaxy.

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

Tema 6. HacjieiCTBEHHOCTh U K3MEHYHUBOCTH OPraHU3MOB.

[IpenmeT m 3amaum reHeTukd. Mctopus pa3BUTHS T€HETHKU. Poiib LHUTOJIOTMU H
AMOPHOJIOTHH B CTAHOBJICHUH TC€HETHUKH. BKJag pocCHCKHX U 3apyOeKHBIX YUYEHBIX B
pa3BUTHE TEHETUKH. METOJbl TEeHETHKU (THOPUI0JIOTHYECKUM, LUTOTCHETUUYECKUM,
MOJIEKYJIIpHO-TeHeTH4YeCcKuii). (OCHOBHbICE TEHETHMYECKUE TMOHATUA. [ eHeTnueckas
CHMBOJIMKA, UCIIOJIb3yEeMasl B CXeMaxX CKPEIIMBAHUMN.

3aKOHOMEPHOCTH HacJIeIOBaHUs TPU3HAKOB, YycTaHoBjieHHble [. MeHnenem.
MonorubpuaHoe CKpelrMBaHue. 3aKOH €IMHO00pa3us THOPUIOB MEPBOTO MOKOJICHUS.
[IpaBuio qoMuHHUpOBaHUS. 3aKOH pacHICIJICHUS MPU3HAKOB. [ MMOTE3a YUCTOTHI TaMeET.
[TonHOE M HEMOJMHOE TOMUHUPOBAHHUE.

JlurnOpuHoe CKpenuBaHue. 3aKOH HE3aBHCHMOTO HACJEIOBAaHUS IPU3HAKOB.
[luToreHeTHYECKUE  OCHOBBI ~ JUTHOPUAHOTO  CKpEIMBaHUS.  AHAIM3UPYIOIICE
ckpemuBanue. lcrnonb3oBaHWE aHATUM3UPYIOMIETO CKPEIIUBAHUSA ISl ONPEICIICHUS
TEHOTHUIIA OCOOH.

CuemieHHoe HacienoBaHue mnpuszHakoB. Pabota T. Moprana mo crenjieHHOMY
HaCJIEIOBAHUIO TeHOB. HapylieHnne cerieHust TEHOB B PE3yJIbTaTe KPOCCUHIOBEPA.

XpoMOCOMHasi TEOpUs HACIEACTBEHHOCTHU. [ eHeTuYecKue KapThl.

'enetnka mnona. XpOMOCOMHOE oOmpeleleHrue IMona. AYTOCOMBI M TMOJOBBIE
XpoMocoMbl. ['oMoraMeTHbi€ U T€TEpOraMeTHbIe Oprann3Mbl. HacienoBanve npu3HaKoB,
CLICIUICHHBIX C IMOJIOM.

N3meHunBOCTh. BHABI M3MEHYMBOCTH: HEHACNCACTBCHHAS 1 HacleAcTBeHHasd. Poib
Cpenbl B HEHACIEACTBEHHOW W3MEHYMBOCTH. XapaKTepUCTUKA MOIU(DUKAITMOHHON



W3MEHYMBOCTHU. BapnanmoHHblil pal 1 BapuaumoHHas kpusas. Hopma peakuuu npusHaka.
KonuyecTBeHHbIE M KauyeCTBEHHbIE IpPU3HAKM M HMX HopMa peakuuu. CBoiicTBa
MOIU(PUKATMOHHON U3MEHUNBOCTH.

HacnencrtBeHHas, wiM TeHOTUIIMYECKas, HM3MEHYMBOCTb. KoMOMHaTHUBHAs
M3MEHUYMBOCTh. Mel03 M MOJ0BOW MpPOLECC — OCHOBA KOMOWHATUBHON M3MEHYHBOCTH.
MyrtannonHass W3MeHUMBOCTh. Kiaccudukanuss MyTanuii: TeHHbIE, XPOMOCOMHBIE,
reHoMHble. YacroTa MW OpUYMHBI MyTanuidl. MyTtareHHble  (akTopbel. 3aKOH
rOMOJIOTUYECKHUX PSAIOB B HaclieaAcTBeHHOM n3MenurnBoctu H. V. BaBunoga.

BuesnepHas HaclIeICTBEHHOCTh U U3MEHYUBOCTD.

I'enetuka yenoseka. Kapuorun uenoBeka. OCHOBHbIE METO/IBI T€HETHKHN YEJIOBEKa!
reHEeaJIOTUYeCKUil, OJIM3HENOBBIN, IUTOTCHETUYECKUM, OMOXUMHUYECKUN, MOJEKYISIPHO-
reHeTuueckuil. COBpeMEHHOE OIpEEICHUE T€HOTHUIIA: IOJJTHOT€HOMHOE CEKBEHUPOBAHUE,
TEHOTUIIMPOBaHWE, B TOM uuciae ¢ nomomblo [II{P-ananu3za. HacneactBennsie
3a0oyieBaHUsT ~ 4YeJIOBEKAa: TEeHHble  OO0JIe3HH, OOJE3HH C  HACJIEICTBEHHOUN
IPEIPacio0KEHHOCThIO, XpOMOCOMHBIE Oosie3HH. ComaThyeckue M TI'eHEpaTHBHbIE
mytanuud. CTBONOBBIE KIETKU. [IpUHIMIBI 30pOBOTO 0O0pas3a >KWU3HH, AHATHOCTHKH,
npoQUIAKTUKM M JIEYEHUST TIeHETHYecKuX  Oose3Heil. Menuko-reHeTHuecKoe
KOHCYJIbTUPOBaHUE. 3HAUYEHUE MEIULUHCKON TN'€HETUKHU B MPEJOTBPAIICHUU U JICUCHUU
FEHEeTHYECKHUX 3a00JIEBAaHUI YeloBeKa.

JleMoHCTpaunm:

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

Tabnuupel 1 cxembl: «MOHOTMOPUIHOE CKPEIIMBAHME M €r0 LUTOT€HETUYecKas
OCHOBa», «3aKOH pAaCUICIUIEHHUS U €ro LUTOINeHETHYecKash OCHOBa», «3aKOH YUCTOTHI
rameT», «JlurnbpunHoe ckpemuBaHuey, «LluTonornueckue OCHOBBI AUTHOPHUIHOTO
CKpenuBanus», «Menosy, «B3auMoIercTBUE alIeIbHBIX T€HOBY, «[ eHeTHUecKne KapThl
pacTeHul, )KUBOTHBIX U Y€JIOBEKa», «[ eHeTrKa monay, «3aKOHOMEPHOCTH HACJIEAOBaHHS,
CLEIUIEHHOTO ¢ NIoJI0M», «KapnoTunsl yenoBeka 1 )KMUBOTHBIX», «BUIbl N3MEHYMBOCTHY,
«MoaudukannonHass u3MeHYMBOCTHY, «HacnemoBanuwe pesyc-pakropay, «l'eHeTHka
rpynn KpoBn», « MyTallMOHHAas HU3MEHUNBOCTBY.

O6opynoBanue:  MoJenu-anmiaukauud  «MOHOTMOpUIHOE  CKpEIIMBaHHUE,
«Hemnonnoe nomuHupoBanuey, «Iurndbpuanoe ckpemmBanmey, «llepekpéct xpomocom,
MUKpPOCKON U MuUKponpenapaT «po3zodpuna» (Hopma, myrauuud (OpMbI KpbUIEB U
OKpacku Tena), repbapuii «I'opox mMoCceBHOIM.

JlaGopaTopHble M NpaKTHYeCKHe PadoThI:

JlaGoparopnass pabGota Ne 5. «/3ydeHue pe3ynbTaTOB MOHOTHOPUIHOTO U
JUTUOPUIHOTO CKPEIIUBAHUS Y AP030(UIIBl HAa TOTOBBIX MUKpPOTIPEnapaTaxy.

JlaGopatopnast pabora Ne 6. «M3yueHue MoauUKAIMOHHON HM3MEHUYHMBOCTH,
IIOCTPOEHHE BAPUALIMOHHOIO Ps/Ia U BAPUALIMOHHOU KPUBOMY.

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

[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. BaBmiioBa o 1eHTpax HMPOUCXOXKACHUS U MHOTO0Opa3us KyJIbTYpPHBIX pacTEHUH.
LleHTpbl IPOUCXOKACHHS TOMAIIHUX )XKMBOTHBIX. COPT, MOpOa, ITaMM.

CoBpeMeHHBIE METOIbI CEJNEeKIMU. MaccoBBII W HMHIMBUIYAIbHBIH OTOOPHI B
CeJIeKIMU pacTeHud © KUBOTHBIX. OuLeHKa »sKcrepbepa. biauszkoponcTBeHHOE
ckpemmBanue — UHOpuAUHT. Yucras auHus. CkpenuBanue 4yuCThIX JuHUM. ['eTeposuc,
win rubpunHas cuna. HepoactBeHHoe ckpemuBaHue — ayrOpuauHr. OtaanéHHas
ruOpuanzamus u e€ ycnexu. MCKycCTBEHHBIH MyTareHe3 M MOJy4YyeHHUE MOJIUIIIIOU]IOB.
JlocTrKeHus CeNeKIUN pacTeHUH, )KUBOTHBIX U MUKPOOPTaHU3MOB.

broTrexHoOorus Kak 0Tpaciib IPOU3BOACTBA. | '€HHAsI MHKEHEpUs. DTallbl CO3/1aHU
pexomOunanTHol JIHK u Tpancrennsix oprannzmoB. Kiierounas nnxenepus. Kinerounsie
KYJIbTYpHI. MUuUKpOKIOHaJIbHOE pa3MHOXXEHUE pacTeHUH. KiionupoBanue
BBICOKOIIPOJIYKTUBHBIX ~ CEJIbCKOXO3SIICTBEHHBIX  OPraHW3MOB. OKOJOTUYECKHE U
strueckue npobaemel. MO — reHeTnuecku MOAUPHUITUIPOBAHHBIE OPTAHU3MBI.

JleMoHCTparmu:

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

Tabnuuel u cxemsl: Kapta «LleHTpbl MPOUCX0XKAEHNUS U MHOT000pa3us KyJIbTypHBIX
pacteHuii», «llopoabl AOMamIHUX JKUBOTHBIX», «CopTa KyJIbTYpHBIX PpAaCTEHUI»,
«Otnanénnas rubpunuzanus», «Paboter akagemuka M. @. UBanosay, «llomummonnus»,
«O0bekThl  OnoTexHoJorum»,  «KieTtouHble  KymbTypbl ¥ KJIOHHUPOBAHHEY,
«KoHcTpynpoBaHue 1 IepeHOC FEHOB, XPOMOCOM).

O6opynoBaHue: MYJSDKH TUIOJAOB M KOPHEIUIONOB TUKUX (OPM U KYJIBTYPHBIX
COpPTOB pacTeHuid, repbapuii «CenbCKOX035UCTBEHHBIC PACTEHUS.

JlaGopaTopHble M NpaKTHYeCKHe padoThI:

Okckypeusi «OCHOBHBIE METO/BI U JOCTUKEHUS CENEKIUU PACTEHUN U KUBOTHBIX
(Ha CeNeKUMOHHYIO CTaHLHUIO, TUIEMEHHYI0 (epMy, COPTOHMCIBITATEIbHBIA YYacTOK, B
TEIUIMYHOE X0341CTBO, JIA0OPATOPUIO arpOYHUBEPCUTETA UIIM HAYYHOT'O LIEHTPA)».

11 KJIACC

Tema 1. IBoTrOMOHHAsA 0HOJIOTHSA.

[Tpennoceliki BOSHUKHOBEHUS 3BOJIIOLIMOHHON TEOPUH. DBOJIIOLMOHHAS TEOPUS U
e€ MecTo B Ouosoruu. BiusHue 3BONIOIIMOHHON TEOPUH HAa Pa3BUTHE OUMOJIOTUU U APYTUX
HayK.

CBuaerenbcTBa 3BOIONMH. [ [aneoHTONOrHUECKHUE: TOCIEA0BATENBHOCTD MTOSIBJICHHUS
BUJIOB B MAJECOHTOJIOTMYECKOM JeTOmUCH, nepexoansie ¢opmel. buoreorpaduueckue:
CXOJ/ICTBO M pa3nuuue GpayH u (HIop MaTepHKOB U OCTPOBOB.

OMOpHOJIOTUYECKUE: CXOJICTBA U pa3nuuus HSMOPHOHOB  pa3HbIX  BHUJOB
NO3BOHOUYHBIX.  CpaBHUTENbHO-aHATOMUYECKHE:  TOMOJIOTMYHBIE,  AHAJOTUYHBIE,
pyIMMEHTapHble OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMUYECKUE:  CXOJCTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METa0OINYECKHX MTyTeH Y BCEX OPraHU3MOB.

OpomounonHas Teopust Y. lapeuna. [Ipeanocbulki BO3HUKHOBEHUS JTapBUHU3MA.
JIBIOKyIIMe CHIIBI 3BOJIONUU BUAOB 10 JlapBuHy (M30BITOYHOE pPa3MHOXKEHUE MpU
OTPaHUYEHHOCTH PECYPCOB, HEONpeIeIEHHAsT U3BMEHYUBOCTh, 00ph0a 3a CyIeCTBOBAHUE,
€CTECTBEHHBIN 0TOOD).



Cunrernueckas Teopust sBoonnu (CTD) u e€ 0CHOBHBIE MOJIOKEHUS.

MukposBomtouus. [Tonmynsauus kak eIMHALIA BUAA U 3BOJIIOIUH.

JBmxynue cuibl ((haKkTopbl) IBOIIOIUN BUIOB B IpHUpoe. MyTallMOHHBINA MPOIECC
¥ KOMOWHATUBHAs U3MEHYUBOCTh. [lomymsimonnbie BOJIHBI U Apelid renos. M3onsauus u
MUTpALIHSL.

EctectBenHbIl 0TOOp — HanpaBIIsArOmIMiA hakTop 3BONIOIUU. DOPMBI €CTECTBEHHOTO
oTbopa.

[IpuciocoOMeHHOCTh ~ OPraHMW3MOB  Kak  pe3ylbTaT dBOMOIUU. [Ipumepsl
npHrcrnocoOIeHuil y opranu3MoB. ApoMop(o3bl U UANOATANTALINH.

Bun u Bunoobpazosanue. Kpurepuu Buna. OcHoBHBIE (OpMBI BUI000pa30BaHUS:
reorpaguuecKkoe, IKOJIOrH4eCcKoe.

MaxkposBomtonus.  @opMmbel  dBoMIOIMU:  (GUIETHYECKas,  TUBEPreHTHas,
KOHBEpIeHTHas1, napasenbHas. HeobpaTumocTs 3BONMIONUY.

[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 O0OpHOBI 3a CYIIECTBOBAHHE,
«EctectBenHbIit 0T00p», «MHOrooOpa3ue cCOpToB pacTeHui», «MHOrooopasue mopoj
KUBOTHBIX», «llomynsimuuy, «MyTanMoHHasE HM3MEHYHMBOCTH», «ApoMopdo3bI»,
«Mmunoanantanun», «O0mast nerenepanus», «Bmwkymme cuibl sBomonun», «Kapra-
cxema wmapmpyra mnyremectsus Y. [lapBunay, «bopsba 3a cymiecTBoBaHHEY,
«[Ipucnoco6eHHOCTh OpraHU3MOBY, «I"eorpaduueckoe BUJI000pa30BaHKeE,
«DKoI0rnYecKoe BU1000pa3oBaHUEy.

O6opynoBaHue: KOJUIEKIUS HACEKOMBIX C pa3MYHBIMU THUIIAMU OKpPACKH, HaOOp
IUIOJIOB U CeMsH, Koyekius «[Ipumepsl 3alIMTHBIX MPUCIIOCOOJICHUN y >KMBOTHBIXY,
Mojienb «OCHOBHBIE HAMPaBIEHUS IBOIIOLUNY, 00BEMHAs MoJienb « CTpOeHHE TOJIOBHOTO
MO3ra 03BOHOYHBIX).

buoreorpaduueckas kapta mupa, Koiekuus «PopMbl COXPaAaHHOCTH MCKOMAeMBbIX
JKUBOTHBIX M pacTeHUil», mozenb ammiukanusa «llepekpéct XpoMocom», BIIaKHbIE
npenapatel  «Pa3ButHe Hacekomoro», «Pa3BuTHe JATYIIKW», MHKpOIpernapar
«/pozoduna» (Hopma, MyTaru GOPMbI KPBUTHEB M OKPACKH TENA).

JlaGopaTopHble M NpaKTHYeCKHe PadoThI:

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

Jlaboparopnast padora Ne 2. «OnucaHue mpHUCIOCOOJEHHOCTH OpraHu3Ma U e€
OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HNKHOBeHHe M pa3BUTHE KM3HHU HA 3emure.

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



MOJITBEPKICHUE XUMUYECKOM 3Bostoninu. HavanbHbie 3Tarbl OMOI0THYECKOM SBOJIOLUU.
['unoreza PHK-mupa. ®opmupoBaHue MeMOpaHHBIX CTPYKTYp U BO3HUKHOBEHUE
MpOTOKJIETKU. [lepBhie KIIeTKM U UX 3BOOLHS. DOPMUPOBAHUE OCHOBHBIX IPYIIT dKUBBIX
OpraHU3MOB.

Pa3Butne xu3Hu Ha 3emie mo 3paM U nepuoaaMm. Kartapxeil. Apxelickas u
npotepo3oiickas 3pel. [lameosolickas 3pa u €€ mepuoabl: KeMOPUNUCKUN, OPIAOBUKCKHU,
CUJIypUHCKUH, N€BOHCKUM, KAMEHHOYT OJIbHBIN, IEPMCKHM.

Me3o301ickas 3pa 1 €€ NEpUOJIbl: TPUACOBBIM, FOPCKUH, MEJIOBOM.

KaiiHo3oiickas 3pa u €€ nmepruopl: NaaeoreHOBbIA, HEOT€HOBBIN, AHTPOIOT€HOBBIH.

XapakTepucTHKa KJIMMaTa M Te0JIOTUYECKUX mpoueccoB. (OCHOBHBIE 3Tallbl
ABOJIIOLIMM PACTUTENILHOTO M KUBOTHOTO MHpa. ApoMOp(O3bl y paCTEHUI U KUBOTHBIX.
[losiBieHME, pacUBET U BBIMUPAHKE TPYIIN KMBBIX OPraHU3MOB.

Cucrema OpraHMdYeckKoro MHpa Kak OTpaxkeHHe HBomonun. (OCHOBHBIE
CHUCTEMATHUYECKHUE TPYIIIBI OPraHU3MOB.

DBOJIOLMSA 4YEJNOBEKa. AHTPONOJIOTHS Kak Hayka. Pa3BuThe mnpencraBieHH O
MIPOUCXOKACHUU YesoBeKa. MeToabsl U3ydeHus: aHTpororeHe3a. CxoacTBa M pa3iandus
YeJI0BEKa U KUBOTHBIX. CHCTEMAaTHYECKOE MOJI0KEHUE YEIIOBEKA.

JBuxymme cuibl (dakTopbl) aHTporiorenesa. HacnencTBeHHas M3MEHYUBOCTH U
€CTECTBEHHBIH 0TOOp. OOIIeCTBEHHBIH 00pa3 >KU3HU, W3TOTOBJICHUE OPYAUN TpyHa,
MBIIIEHHUE, PEYb.

OCHOBHBIE CTaguM W BETBH DBOJIOLMM YEJIOBEKA: ABCTPAJIONHUTEKH, YenoBek
yMenbi, YemoBek npsMoxondiui, YenoBek HeaHAEPTAIbCKUK, YeNOBEK pa3yMHBIMU.
Haxonky McKoOmaeMbIX OCTAaTKOB, BPEMs CYIIECTBOBAHMS, OOJIACTh PACIPOCTPAHEHUS,
00BEM rOJIOBHOTO MO3ra, 00pa3 *KHU3HU, OPYAUS.

Yenoseueckne pacbl. OCHOBHbIE OOJBIIME pachkl: €BponeouiHas (eBpasuiickas),
HErpo-aBCcTpajouaHas (PKBaTOpUaidbHAasA), MOHIOJIOMJHAS (a3MATCKO-aMEpPUKAHCKas).
YepThl NpPUCIOCOONICHHOCTH TMpEACTABUTENEH YENOBEYECKUX pac K  YCIOBUSAM
cyuiecTBoBaHus. EAMHCTBO uenoBeueckux pac. Kpurnka pacusma.

JleMoHCTpaunm:

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

Tabmuuer u  cxembl: «Bo3nukHoBeHue CoJIHEUHOH cHCTeMBI», «Pa3Butne
OPraHU4eCcKOro MHUPA», «PacturenpHas KIIETKa, «KuBoTHas KJIETKa,
«IIpokapuotnueckas Kierka», «CoBpeMeHHass CHCTeMa OpPraHHYeCKOro MHpay,
«CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHHS YENIOBEKa U YEIIOBEKOOOPA3HBIX 00E3bsHY,
«OCHOBHBIE MeCTa MaJIEOHTOJIOTMYECKUX HAXOJIOK MPEJKOB COBPEMEHHOTO YEJIOBEKaY,
«/lpeBHenmme mroan», «peBHue mroam», «llepBbie  COBpEMEHHBIE  JIOAWY,
«YemoBedeckue paceh».

Ob6opynoBanue: Mymsku «IIpoucxoxaenue denoBeka» (OIOCTBI aBCTpaJIONUTEKA,
MUTEKAHTPOIIa, HEaHJIePTaJIblla, KPOMAHBOHIIA), CICTKUA WA W300paKEHUS KaMEHHBIX
opyAMii  TEpBOOBITHOIO  4YeloBeKka  (KaMHHU-YOIIepsl,  pybuna,  ckpeOna),
TEOXPOHOJIOTHYECKast Ta0yuia, KoJuleKius «DOopMBl COXPAaHHOCTH HCKOMAEMBIX
JKUBOTHBIX U PACTCHUI.

JlaGopaTopHble M NpaKTHYECKHEe PadoThI:



[Tpaktuueckass pabora Ne 1. «l3yueHue HCKOMAEMBIX OCTATKOB pAcCTEHUN U
YKUBOTHBIX B KOJUIEKIUSX).

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

Tema 3. Opranu3mbl 1 OKPYKAKOIIasA cpeaa.

OKOJIOTHSl KaK Hayka. 3aJadyd W pa3fenbl SKOJOTHH. MeTOonpl 3KOJIOTHMYECKUX
UCCIIEIOBaHUM. DKOJIOTrM4€CKOE€ MUPOBO33PEHIE COBPEMEHHOT'O YEIOBEKA.

Cpenpl oOuTaHMs OPraHU3MOB: BOJIHAs, HA3eMHO-BO3AYIIHAs, IOYBEHHA,
BHYTPUOpPTaHU3MEHHAS.

Oxonornyeckue  (aktopel.  Kiaccudukamusi  sKomormdeckux — (QaxTopos:
abMoTHYECKUE, OMOTUYECKUE U aHTPONIOreHHBIE. [[eficTBUE 3KOI0TrnYecKuX (akKTOpOB Ha
OpraHU3MBI.

AbGuotnueckne (GakTOpbl: CBET, TEMIEparypa, BIAKHOCTh. DOTONEPHOIU3M.
[Tpucnocobnenus: OpraHu3MoB K JEHCTBUIO abuoThuecknx (axtopoB. buonormueckue
PUTMBI.

buotnueckue dakropsl. Bumbl OHOTHYECKMX B3aMMOACHCTBHUI: KOHKYpPEHIIHS,
XUIIHAYECTBO, cuMOMO3 u ero Qopmel. [lapazutusm, Koomepauus, MyTYyajJu3M,
KOMMEHcaIn3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIU3M, HEUTpanu3M. 3HaueHUE
OMOTHMYECKUX B3aMMOJEHCTBUN JUIsl CYIIECTBOBAHMSI OPraHU3MOB B MPHUPOIHBIX
Cc0o0O0IIeCTBAX.

DKOJOTHYECKUE XapaKTEPUCTUKU MOMyJsiii. OCHOBHBIE MOKa3aTeNd MOMYJIISIUU:
YHUCJIIEHHOCTb, IUIOTHOCTh, POXIAEMOCTh, CMEPTHOCTh, IPHUPOCT, MUTpanus. JuHaMuKa
YUCJIEHHOCTH MONYJIALNU U €€ perysuus.

JleMoHCTpaum:

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

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

JlabopaTopHble U MpaKTHYeCKUE PadOThI:

Jlaboparopnas pabota Ne 3. «Mopdonornyeckne 0cCOOEHHOCTH PACTEHUI U3 PA3HBIX
MECT OOUTaHUS».

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

[TpakTuueckass padora Ne 2. «[logcuéT MIOTHOCTH MOMYJSALUNA pPa3HBIX BHJIOB

pacTeHUI».
Tema 4. CooGuiecTBa 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.
OyHKIMOHATIbHbIE KOMIIOHEHTBI 3KOCHUCTEMBbI: MPOJIYLIEHTbI, KOHCYMEHTHI, PEIyLICHTHI.
KpyroBopoT BemecTB 1 NOTOK 3HEPTUHU B IKocucTeMe. Tpoduueckue (MUIeBbie) yPOBHU
skocucTembl. [lumessle nenu u cetd. OCHOBHBIE MOKA3aTeId 3KOCHCTEMbI: OHOMacca,



IPOIYKIHS. DKOJOTUYECKUE TUPAMUJIbL: TPOTYKIIMHU, YUCIEHHOCTH, Onomaccel. CBOCTBa
HKOCHUCTEM: YCTOMUHUBOCTD, CAMOPET YIS, pa3BuTue. CyKieccus.

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

AHTpPOIIOT€HHBIE 3KOCUCTEMBI. ATpPO3KOCHCTEMBI. YpO03KOCHCTEMBI.
buonoruueckoe u X03siCTBEHHOE 3HAYEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

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

VYuenue B. 1. Bepnaackoro o 6uocdepe. I'panuiibl, coctaB U CTpyKTypa Ouocgepsl.
JKuroe BemectBo u ero pyHkuu. Oco6eHHOCTH Onochephl Kak ri100aabHON SKOCHCTEMBI.
Junamuueckoe paBHOBecue U oOpaTHas CBs3b B Onocdepe.

KpyroBopoTs! BeniecTB U OMOreOXMMHYECKHE IIUKIIBI 2JIEMEHTOB (YTliepo/ia, a30Ta).
3oHanbHOCTH Onochepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoeyectBo B Onocepe 3emmn. AHTpONOreHHbIE HM3MEHEHUsT B Ouocdepe.
['mo6asibHBIE SKOIOTHUYECKUE TTPOOTIEMBI.

CocymecTBOBaHUE TPHUPOABI U YenoBedecTBa. CoxpaHeHUe OHOpazHOOOpa3us Kak
OCHOBa ycToilunBocTtu Onocdepbl. OCHOBA pallMOHAIBHOTO YIPABJICHHUS TPUPOJHBIMU
pecypcamu M BX UCHolib30BaHue. JlocTHKEeHUsI OMOJIOTHU M OXpaHa MPUPO/IBL.

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», «DKOCUCTEMa HIMPOKOIMCTBEHHOIO Jieca», « DKOCUCTEMA XBOWHOIO JIECa,
«buoneHno3 Bomoéma», «ArpoueHos», «lIpuMepHble aHTPONOreHHbIE BO3IEHCTBUS Ha
pupoay», «BarkHelIne UCTOYHUKH 3arpsSi3HEHUs BO3IyXa U TPYHTOBBIX Bo/», «[louBa —
Ba)KHEHIIasi cocTapisitomas ouocdeps», «DakTopsl aerpaganuu mousy», «llapHUKOBBIN
abdext», «DakTopbl paguOaKTUBHOTO 3arpsisHEHUs1 Ouochepwl», «OO0Imas CTpyKTypa
ouocheps», «Pacrpoctpanenue xu3Hu B O6nochepe», «O30HOBBINA dKpaH Ouocheps,
«Kpyrosopor yriepoaa B Ouocdepe», «KpyroBopor azota B Ipupoie».

OGopynoBanue: Mojenb-anmnKanus «Tunudasle  OUOICHO3BI», TepOapuid
«PactutenpHbpie cooOmiecTBay, Koyuekiuu «buonenosy, «Bpeautenun BaxHEHITNX
CEJIbCKOXO3SMCTBEHHBIX KYIBTYp», TepOapuil M KOJUIEKIIMM PACTEHUH M >KUBOTHBIX,
MPUHAJICKAIINE K Pa3sHBIM ASKOJOTUYECKHM TpyIaM OAHOro Buja, KpacHas kHura
Poccuiickoit ®enepanmu, n300pakeHHsi OXpaHIEMbIX BHIOB PACTCHUM U KUBOTHBIX.



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

Cornacao ®I'OC COO, ycraHaBiauBaroTca TpeOOBaHUS K pe3yjbTaTaM OCBOCHHS
oOyyaromMMHucs  [pOrpaMM  CpegHero  obOmero  oOpa3oBaHUsA:  JMYHOCTHBIM,
METaNpeIMETHBIM U MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpyKkType TMYHOCTHBIX pe3yabTaTOB OCBOEHHUS IpeaMeTa «bruosiorus» BelIeIeHbI
CIIEJIYIOIUE COCTABJISAIOIIME: OCO3HAHHME OOYYaIOIIMMUCS POCCHUMCKONW TIpa’kAaHCKON
UJACHTUYHOCTH  —  TOTOBHOCTM K  CaMOpPa3BUTHIO,  CAMOCTOSITEIBHOCTH U
caMoOIpeieNICHUI0, HAIUYUe MOTHBAMM K OOy4YeHHIO OMOJIOTHH, LEJEeHANpPaBIEeHHOE
pa3BUTHE BHYTPEHHUX YOEKIEHUN JIMYHOCTH HA OCHOBE KIIIOYEBBIX LIEHHOCTEH U
UCTOPUYECKUX TPAJULUI pa3BUTHUS OMOJIOTHYECKOT0 3HAHUsI, TOTOBHOCTh U CIIOCOOHOCTD
00y4JarIuXcsi PYKOBOJCTBOBAThCS B CBOEH NEATEIBHOCTH LIEHHOCTHO-CMBICIOBBIMU
YCTaHOBKAaMH, MPUCYIIMMU CHCTEME OHOJOrMYECKOro o00pa3oBaHMs, HaJIWYHE
HKOJIOTMUYECKOT0 MPABOCO3HAHUS, CIOCOOHOCTH CTaBUTh IIEJIM U CTPOUTH >KU3HEHHbIE
IUTaHBI.

JInuHOCTHBIE pe3ynbTaThl OCBOEHHMsS Impenmera «buomorus» pocturaioTcs B
€IMHCTBE Y4EOHON UM BOCIIUTATENIbHOM AESITEIbHOCTH B COOTBETCTBUM C TPAAULIMOHHBIMU
POCCHUHCKMMHM  COLMOKYJIbTYPHBIMHA, HCTOPUYECKUMHU U  JTyXOBHO-HPAaBCTBEHHBIMU
LHEHHOCTSAMM, TPUHATHIMH B OOIIECTBE TMpaBUJIaMU M HOPMaMH IIOBEIEHUA U
CHOCOOCTBYIOT MpOLIECCaM CaMOIO3HAHUsS, CAMOBOCIIUTAHUS U CAMOPA3BUTHUS, PA3BUTHUS
BHYTPEHHEN MO3UIUHU JIMYHOCTH, MATPUOTU3MA, YBAXKEHHUS K 3aKOHY M MPABONOPAJIKY,
YeJIOBEKY TPY/a U CTapIIeMy ITOKOJIEHUIO, B3AUMHOTO YBa)K€HUs1, OepeKHOT0 OTHOIICHHUS
K KyJbTYPHOMY HacJIE€AUI W TPaJuLHsIM MHOTIOHAIMOHAJIBHOrO Hapoja Poccuiickoin
denepauuu, NPUPOJIE U OKPYKAKOLIEH Cpeie.

JIm4HOCTHBIE pe3yJbTaThl OCBOEHHUs yuyeOHoro mnpenmera «buomorus» TOMKHBI
OTpa)kaTb ~ TOTOBHOCTb U  CHOCOOHOCTH  OOYyYalOUIMXCS  PYKOBOJCTBOBATHCS
chopMuUpOBaHHOM BHYTPEHHEH MO3UIIUEH JIMYHOCTH, CUCTEMOU [IEHHOCTHBIX OPUEHTAIUH,
MO3UTHUBHBIX BHYTPEHHUX YOECXIEHHH, COOTBETCTBYIOIIMX TPAIUIIMOHHBIM LIEHHOCTSIM
poccuiickoro o0IiecTBa, pacUIMPEeHUE >KU3HEHHOI'O ONbITa W ONbITa JEATEIbHOCTU B
IPOLECCE pealn3aluy OCHOBHBIX HAlpaBJIEHUH BOCIMTATEIbHOW JEATENBHOCTH, B TOM
YHCJIEe B YACTH:

1) rpaskIaHCKOr0 BOCTIMTAHMS:

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

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

TOTOBHOCTh K COBMECTHON TBOPYECKOM NEeATEIbHOCTU TMPHU CO3JAaHUU YyUeOHBIX
NPOEKTOB, PEUICHUN Y4eOHBIX M TO3HABATENbHBIX 3a7ay, BHIIOJHEHUH OWOIIOTHYECKHX
AKCIIEPUMEHTOB;



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

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

TOTOBHOCTh K COTPYJHUYECTBY B MPOLIECCE COBMECTHOT'O BBITIOJHEHUS YUEOHBIX,
MO3HABATEJBHBIX U MCCIIEA0BATEIIbCKUX 3aJ1ay, YBAKUTEIBHOIO OTHOIICHUS K MHEHUIO
OTIMOHEHTOB MPHU 00CYKICHUU CITIOPHBIX BOMTPOCOB OMOJIOTHYECKOTO COAEPKAHUS;

TOTOBHOCTh K TYMaHUTapPHOU U BOJOHTEPCKOM ACATEIHLHOCTH;

2) NaTpMOTHYECKOr0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCHUUCKON TpakJIaHCKOM WJIEHTUYHOCTH, NaTPUOTU3MA,
YBaXXEHUs K CBOEMY HapoJly, UyBCTBa OTBETCTBEHHOCTU Ieper PoauHON, ropaocTu 3a
CBOM Kpail, cBow PoawHy, CBOM S3BIK W KYJIbTYpy, MPONUIOE U HACTOSIEE
MHOTOHaIlMOHAJILHOTO Hapoaa Poccuu;

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

CIOCOOHOCTH OIIEHUBATh BKJIQJ POCCHUUCKHX YYEHBIX B CTAHOBJICHUE U Pa3BUTHE
OMOJIOTUH, TOHUMAaHUS 3HAYEHHUS OMOJIOTMM B TO3HAHUHM 3aKOHOB TMPHUPOJBI, B KU3HU
YeJIOBEKa U COBPEMEHHOI0 OOIIIECTBA;

ujeiiHas yOeXIEHHOCTh, TOTOBHOCTh K CIyXeHutro u 3ammure OTtedecTsa,
OTBETCTBEHHOCTH 32 €0 CYyAbOY;

3) IYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHUE JYXOBHBIX [IEHHOCTEW POCCHIICKOT0O HApOAa;

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

CIIOCOOHOCTh  OIEHMBATh CHUTYallMi0 W TPUHUMATh OCO3HAHHBIC pEIICHUs,
OPUEHTHUPYSCHh HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HAHUE JUYHOTO BKJIJIa B MOCTPOCHUE YCTOMYUBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOUM POJUTENSAM, CO3JAaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO TPHUHSATUS LEHHOCTEH CEMEWHOM >KU3HU B COOTBETCTBHM C TPATULIMSIMHU
HapojioB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHMS:

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

MMOHUMAaHHE SMOLMOHAJILHOTO BO3/ICUCTBUS dKUBOW MPUPOJIBI U €€ IEHHOCTH;

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

S) ¢usuyeckoro BocnuTaHUs, (opMHUPOBAHUS KYJbTYPbl 310POBbslI U
IMOIMOHAJIBHOTO 0JIATOMOJIYYHS:

NOHMMAaHUE W pealu3anus 370pOBOTO U Oe30macHoro odpasza KH3HH (370pOBOE
MUTaHue, COOJIOJICHUE TUTHCHUYECKUX TMPAaBUI W HOPM, COAIaHCHUPOBAHHBIM PEXKHUM
3aHATHI U OTIBIXA, pEryisipHas pu3ndecKas akTUBHOCTD), OEPEKHOTO, OTBETCTBEHHOTO U
KOMITIETEHTHOTO OTHOIIEHHUS K COOCTBEHHOMY (PU3MUECKOMY U TICUXUUYECKOMY 3JI0POBBIO;



NOHUMAaHHE LEHHOCTH MPaBUJ MHJMBUIYAIBHOTO U KOJJIEKTUBHOI'O 0E30MacHOI0
MOBEJICHUSI B CUTYAIUSIX, YTPOXKAIOIIUX 3/JOPOBBIO U KU3HU JIIOJICH;

OCO3HAHME TIOCIEACTBUI W HENPUATUS BPEIHBIX MPUBBIYEK (yNOTpeOIeHUsS
aJIKOT0JIs1, HAPKOTUKOB, KypeHUs);

6) Tpy10BOr0 BOCTIUTAHUA:

TOTOBHOCTH K TPYly, OCO3HAHHUE IIEHHOCTU MacTEPCTBa, TPYA0Jt00ue;

FOTOBHOCTb K aKTUBHOM JESATENBHOCTH TEXHOJOTMYECKOM U  COLMANIbHOU
HAIPABJICHHOCTH, CHOCOOHOCTh WHUIMUPOBATH, IUIAHUPOBATh W CAMOCTOSITENIBHO
BBITIOJIHATh TaKyI0 JAESITENIbHOCTD;

UHTEpEC K pa3audHbiM chepaMm MpoPeCcCHOHANBHON AESITeNIbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIA BBHIOOP Oyayiie nmpodeccuu U peaau3oBBIBATH COOCTBEHHBIE
YKU3HEHHBIE TJIaHBI;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO M caMOO00Opa30BaHUIO HA MPOTSKEHUU
BCEH JKU3HHU,

7) 3K0JI0TU4€eCKOT0 BOCTIMTAHUS:

HKOJIOTHYECKH IIeJIeco00pa3HOe OTHOIICHHE K MPHUPOJE KaK MCTOYHHUKY >KM3HU Ha
3emJie, OCHOBE €€ CyIIECTBOBAHUS;

MOBBIIIEHUE  YPOBHS  DKOJIOTMYECKOW  KYJIBTYpBHI: MPUOOpETEHHE  OMbITa
IUTAHUPOBAHUS MOCTYMKOB M OLEHKH MX BO3MOJKHBIX IMOCJIEJICTBUN ISl OKpYXKarouiei
CpeIbl;

OCO3HAHME MNI00ATIBHOTO XapaKTepa IKOJIOTHUECKUX IPOoOJIeM U TyTeH UX pelIeHUS;

CIIOCOOHOCTH HCIIOJIB30BaTh MpUOOpETaeMble MpU U3YyYEHUH OMOJOTHHM 3HAHUS U
YMEHHS MPU PELICHUU NPOoOJIeM, CBA3aHHBIX C PAMOHAIBHBIM MPUPOIONOIb30BaHUEM
(cobmrozieHre mpaBuIl TIOBEJICHHSI B IPUPOJIE, HAPABJICHHBIX HA COXpaHEHHE PABHOBECHUS
B DKOCHCTEMaxX, OXpaHy BHUJIOB, IKOCHCTEM, Onochephl);

AKTUBHOE HENPUATHE JICMCTBUM, MPUHOCAIIMX BpEd OKPYXAOUIEH MTPUPOTHON
cpelne, yMEHUE MPOTHO3UPOBATH HEOJArONPUSATHBIE HKOJOTMUYECKHE MOCIEIACTBUS
MPEAIPUHUMAEMBIX JEUCTBUNA U MPEAOTBPALIATh UX;

HaJIMYUe Pa3BUTOrO FKOJIOTHUYECKOTO MBIIIIEHHUS, SKOJIOTUYECKOM KYJIbTYphbI, ONbITa
JEATENBHOCTU 3KOJIOTMYECKON HAINpPABIEHHOCTH, YMEHMsI PYKOBOJICTBOBAaTbCS HMHU B
M03HABaTEIbHOW, KOMMYHUKATUBHON U COLMAJIbHON MPAKTHKE, TOTOBHOCTU K Y4acTHIO B
IPAKTUYECKON JEATENBHOCTH HKOJIOITMUECKON HAIIPABIEHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHUSA:

c(OpMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAayKd W OOIIECTBEHHOW NPAKTUKHA, OCHOBAHHOTO Ha JUAJOre KYJIBTYp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTa B MOJUKYJIBTYPHOM MHUPE;

COBEpIIEHCTBOBAHUE S3BIKOBOM M UYMTATEIbCKOM KYyJbTYpbl KaK CpeICTBa
B3aMMO/JICHCTBUS MEXY JIFOAbBMH U ITO3HAHUS MUPA;

NOHMMAaHHEe CeM(PUKU OMOJIOTHH KaK HayKH, OCO3HAHUS € PO B (POPMUPOBAHUH
PalMOHANILHOTO HAyYHOTO MBIIIEHUS, CO3JaHUM IEJIOCTHOTO TpeACTaBiIeHHUs 00
OKpY)KalollleM MHpe KaK O €eIWHCTBE MPHUPOIBI, YeJIOBeKa M OOIIecTBa, B MO3HAHHUU
OPUPOAHBIX 3aKOHOMEPHOCTEH W peHieHMH Npo0JieM COXpaHEHHUs MPUPOIHOTO
paBHOBECHS;



yOeXIEHHOCTh B 3HAYMMOCTHM OWOJIOTMM JJIsi COBPEMEHHOH LMBWJIN3ALUU:
o0ecrieueHUs] HOBOTO YPOBHSI Ppa3BUTUS MEIMIMHBI, CO3JaHME IEPCHEKTHBHBIX
OMOTEXHOJIOTUH, CIOCOOHBIX pellaThb PECypCHbIE NPOOJIEMBI PAa3BUTHUS YEIIOBEUYECTBA,
MIOKCKA ITyTeH BBIX0J1a U3 INT00AIBbHBIX KOJIOIMUECKUX MpobiIeM U obecredyeHus nepexoia
K YCTOMYMBOMY pPa3BUTHIO, PALlMOHAIBHOMY HCIIOJIb30BAHHMIO MPHUPOIAHBIX PECYPCOB U
(OopMHPOBAHHIO HOBBIX CTAaHJAPTOB 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 CYIHOCTU METO/I0B IIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX,
CIIOCOOHOCTU MCIOJIb30BaTh MOJIY4YaeMble 3HAHUS JJIs aHAIU3a U OOBACHEHUS SBICHUUI
OKPY’KaIOIEro MUpa U MPOUCXOAALINX B HEM U3MEHEHUI, yMEeHUe 1eJ1aTh 000CHOBAaHHBIE
3aKJIIOYEHHS] HA OCHOBE Hay4HbIX (DAaKTOB M HMMEIOIIMXCS JAHHBIX C LIEJbI0 MOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

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

OCO3HAHME LIEHHOCTHM HAay4yHOW JI€ATENbHOCTH, TOTOBHOCTb OCYILECTBISATh
IPOEKTHYIO U UCCIIEA0BATENbCKYIO AESITEIbHOCTh MHANBUYAIbHO U B TPYIIIIE;

TOTOBHOCTb U CITOCOOHOCTbH K HEMIPEPHIBHOMY 00pa30BaHMIO U CaMO00Opa30BaHUIo, K
AKTUBHOMY IIOJIyYEHHUIO HOBBIX 3HAHUH 1O OWOJIOTUM B COOTBETCTBUH C KM3HEHHBIMU
NOTPEOHOCTSAMHU.

METAINIPEJMETHBIE PE3YJIbTATDBI

MertanpeaMeTHble  pe3ysbTaThl OCBOEHHS yuyeOHoro mpeamera «buonorus»
BKJIIIOYAIOT:  3HauuMble  Juii  (OPMUPOBAHUS  MHPOBO33PEHHS  OOydaOLIUXCS
MEXIUCUUIIMHAPHBIE  (MEXMpeIMEeTHbIe) OOIleHayuyHble TMOHATHUS, OTpa’Karolue
[IEJIOCTHOCTh HAyYHON KapTUHBI MHUpA U CIeNU(PUKY METOI0B TO3HAHUS, UCIIOJIb3YEMbIX B
€CTECTBEHHBIX HayKax (BEIIECTBO, IHEPIHsl, SIBICHUE, IPOLIECC, CUCTEMa, HAyIHbIN (akKT,
NPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCThb, 3aKOH, TEOpHSs, HUCCIe0OBaHUE, HaOII0JIeHuE,
U3MEpEeHUEe, OKCIEePUMEHT U  JPYrux), YyHHUBEpCaJbHble y4yeOHble  JeHCTBUSA
(mo3HaBaTeNbHbIE, KOMMYHHKaTUBHBIE, PETYISITUBHBIE), oOecreunBaroIye
¢dopmupoBaHre  (QYHKIMOHAIBHOW TIpPaMOTHOCTH M COLMAIbHOM  KOMIIETEHLUHU
00yyJaromuxcs, CIOCOOHOCTh o0ydJaromuxcs WCIIO0JIh30BATh OCBOCHHBIE
MEXIUCIUIUTMHAPHBIE, MHPOBO33PEHUYECKHE 3HAHUS M YHHBEpCalbHble YydeOHbIE
JICUCTBYUS B TO3HABATEIBLHON U COLIMAIBHOM MTPAKTHUKE.

MeramnpenMeTHsle  pe3yibTaThl OCBOGHHSA IPOTPaMMBI  CpPEIHEro  OOmIero
o0pa3oBaHus JOHKHBI OTPAXKAaTh:

OBiajeHne yHUBEPCAJbHBIMH YUeOHBIMH N03HABATEIbHBIMU /1€ CTBUAMMU:

1) 6a30BbIe JJOrMYECKHE TeHCTBUS:

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;

UCIIOJIb30BATh OMOJIOTMYECKUE MTOHATHUS AJ11 OObSICHEHHS (PAKTOB U SIBJICHUI KUBOU
MIPUPOJIBI;

CTPOUTH JIOTUUECKHE PACCYX ACHUS (MHIYKTUBHBIE, JENYKTHBHBIE, IO aHAJIOTHH),
BBISIBIIATH 3aKOHOMEPHOCTHM W  IMPOTUBOPEYUS B PACCMATPUBAEMBIX SIBJICHUSX,
(OopMyIHpPOBATh BBIBOJIbI M 3aKIHOUECHHUS;

MPUMEHATh CXEMHO-MOJIEIbHBIE CpPENCTBA MJIs MPEACTABICHUSA CYLIECTBEHHBIX
CBA3€H M OTHOLIEHUI B M3y4yaeMbIX OMOJIOTMUECKHX OOBEKTaX, a TaKKe MPOTUBOPEUUid
Pa3HOTO Pojia, BHIABICHHBIX B PA3TUYHBIX HHPOPMAIIMOHHBIX HCTOYHHUKAX;

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

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

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

pa3BHUBaTh KPEATUBHOE MBIIIJIEHUE MPU PEILICHUN KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCIIEN0BATEIbCKHE TEHCTBUS:

BJIa/ICTh HABbIKAMU Y4€OHO-UCCIIEIOBATENbCKOM W NPOEKTHON JeATEIbHOCTH,
HaBbIKAMU pa3pelieHus mpobiaeM, CIOCOOHOCThI0O U TOTOBHOCTBIO K CAMOCTOSITEIbBHOMY
MOMCKY METOJOB PEIICHHUsS MPAKTHUECKUX 3aJad, MPUMEHEHHIO Pa3IU4HbIX METOJI0B
NO3HAHUS;

MCIIOJIb30BATh Pa3JIMYHbIE BUbI IEATEIbHOCTH 1O MOJIYYEHUIO HOBOT'O 3HAHUS, €ro
UHTEpIpEeTaIH, TPeoOpa30BaHUIO U MPUMEHEHHUIO B YUEOHBIX CUTYallUsAX, B TOM YHCIIE
IIPU CO3JITaHUU YYEOHBIX U COLUAIBHBIX MPOEKTOB;

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

CTaBUTH M POPMYIUPOBATH COOCTBEHHBIC 3a/]a4K B 00pa30BaTEIbHOM IeATEIbHOCTH
Y )KM3HEHHBIX CUTYalUsIX;

BBISIBJIAITh IPUYMHHO-CJIEACTBEHHBIE CBS3M U aKTYaJIM3UPOBAThH 33]1a4y, BbIJIBUIaTh
TUNoTE3y €€ peleHusi, HaXOAUTh apIYMEHTHI JJIsl JOKa3aTebCTBA CBOUX YTBEPKIACHUIA,
3aJ1aBaTh apaMeTPbl U KPUTEPUH PELICHUS;

AQHAIM3UPOBATH TIOJYYEHHBIE B XOJE PEIICHMs 3a/a4d PE3YJIbTAThl, KPUTUUECKU
OILICHUBATh UX JOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHHE B HOBBIX YCIIOBUSX;

JlaBaTh OIICHKY HOBBIM CHTYAIlHsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITH LIeJICHANIPABICHHBIN MMOMCK MEPeHOca CPEICTB U CIIOCOO0B JIEHCTBUS
B IPOECCHOHATIBHYIO CPENY;

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

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IaCTeH;



BBIJIBUI'aTh HOBBIE UJIEH, NIPEAIaraTh OpUIHHAIbHbBIE OJXOAbI U PELIEHMS], CTABUTh
npoOJIeMBbl U 3a/1a4M, JOMYyCKAIOIINE albTEPHATUBHBIE PEILICHUS.

3) pabora ¢ uH(popManmeii:

OPUEHTHUPOBATHCA B PA3JIMYHBIX HCTOYHHMKAX HHPOpManuu (TeKcTe Yy4eOHOro
0CcO0Ms, HayYHO-TIOMYJISIPHOM JIMTEPAType, OMOJOTUYECKUX CIOBAPAX U CIIPABOYHHUKAX,
KOMITBIOTEPHBIX 0a3ax JaHHbIX, B VIHTepHeTe), aHaTM3UpOBaTh HHPOPMALIUIO Pa3IUYHbIX
BUJIOB U (opM TmpencTaBieHUs, KPUTUYECKHM OLEHUBAaTh €€ JIOCTOBEPHOCTh U
HEMPOTUBOPEUYUBOCTB;

(bopMyIHpOBaTh 3alPOCHl U MPUMEHATH PA3JIMYHBIE METOJIbI IIPH ITOUCKE U OTOOpPE
Onosiornyeckoit HHPoOpMaIMK, HEOOXOAUMOI IS BHIIOJHEHMsI yUeOHBIX 3a/1a4;

OpuoOpeTaTh  OMNBIT  HMCHOJB30BaHUA  HMH(OPMAIMOHHO-KOMMYHHKAaTHUBHBIX
TEXHOJIOTUH, COBEPIIEHCTBOBATh KYJbTYpy aKTHBHOTO MCIIOJIb30BAHUS PAa3IMYHbIX
MIOMCKOBBIX CHCTEM;

CaMOCTOATEIbHO BBIOMPATh ONTHUMAIBHYIO (POpMY MpeAcTaBiIeHHUs] OMOIOTHYECKOM
uH(popManuu (cxemsl, TpaduKu, JTUarpaMMbl, TaOIHIIbI, PUCYHKU U APYTOE);

UCMOJIb30BaTh HAYYHBIN S3BIK B KaU€CTBE CpPeACTBA MpU paboTe ¢ OMOIOrHYECcKOil
uH(poOpMalMeld: NPUMEHATh XUMHUYECKHE, (PU3MYecKue M MaTeMaTUYEeCKUE 3HAKU U
CUMBOJIBI, (OpMYyJIbl, a00peBUaTypy, HOMEHKJIATYpPY, UCIIOJIb30BaTh U MPE0OpPa30BHIBATD
3HAKOBO-CUMBOJIMYECKUE CPEJCTBA HATIISTHOCTH;

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

OgiageHne yHUBEpPCAJbHBIMH KOMMYHUKATHBHBIMU 1eiCTBUSIMU:

1) odmeHue:

OCYILECTBJISITh KOMMYHHUKAIIMM BO BCeX cdepax KM3HH, aKTMBHO y4acTBOBATH B
JMaJIore WM JUCKYCCHH IO CYIIECTBY OOCYKJ1aeMOil TeMbl (yMEHHE 3a/1aBaTh BOMPOCHI,
BBICKa3bIBATh CY)KJIEHUS OTHOCUTEIIBHO BBINIOJHEHUS MpPEAJaraéMoi 3aJadyu, YYUThIBAaTh
MHTEPECHI U COTrNIACOBAHHOCTb MO3ULIUNA JPYTMX YYaCTHUKOB JIMAIOra WK AUCKYCCUH);

pacro3HaBaTh HeBepOaJIbHbIE CPEACTBA OOIIECHNUS, TOHUMATh 3HAYEHHUE COLIUAIbHBIX
3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHUS KOHQIMKTHBIX CHUTyallud, YMETh CMsr4yaTh
KOH(JIUKTBI U BECTH IEPETOBOPHI;

BJQJIETh PAa3JIMYHBIMU CHOCOOAMHM OOILIEHUS U B3aUMOJAEHCTBHUS, MOHHUMATh
HaMepeHUs JPYTUX JIOJeH, MpOSIBIATh YBAKUTEIBHOE OTHOIIEHUE K COOECeHUKY U B
KOppeKTHOM (opme HopMyTUpOBaTH CBOM BO3PAXKEHHUS;

pa3BEPHYTO U JIOTMYHO M3J1araTh CBOIO TOUKY 3PEHHUS C UCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) coBMeCTHasl 1eSITeJIbHOCTh:

NOHMMATh U MCIOJIb30BaTh MPEUMYILECTBA KOMAaHIHOW U UHIMBUIyaJIbHON paOOTHI
IpU perieHrH OUOJIOrMYecKor MpoOaemMbl, 000CHOBBIBATh HEOOXOAMMOCTb MPUMEHEHUS
TPYNIOBBIX (POPM B3aUMOJICHCTBHS NIPH PEIICHUHU YIeOHOM 3a1auu;

BbIOMpATh TEMATUKY U METOJIbl COBMECTHBIX JIE€UCTBUI C YYETOM OOIIMX HHTEPECOB
Y BO3MO>KHOCTEHN Ka)10r0 WIEHa KOJUIEKTHBA;



MIPUHUMATh LIEJIM COBMECTHOM NIeSITEIbHOCTU, OPTaHU30BBIBATh U KOOPJIMHUPOBATH
JIEVUCTBUSA MO €€ NOCTUKEHUIO: COCTABIIATH IJIaH ICHCTBUM, PACIIPEAEIATH POJIU C YUETOM
MHEHHUM YYaCTHUKOB, 00CYK/IaTh pe3yJIbTaThl COBMECTHOU PabOTHI;

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

npejjaraTb  HOBbIE  MPOEKThI, OIEHMBATh MJAEHM C T[O3ULIMH  HOBHU3HBI,
OPUTHHAJIBHOCTH, MPAKTHYECKOW 3HAYNMOCTH;

OCYIIECTBIIATh MO3UTUBHOE CTPATETHUECKOE MOBEJICHUE B PA3IMYHBIX CUTYAIUSX,
MPOSIBJISITH TBOPUECTBO M BOOOpakeHUE, ObITh MHUIIMATUBHBIM.

OBJiageHue YHUBEPCAJIbHBIMH PeryJSITUBHBIMH JeHCTBUAMMU:

1) camoopranu3amusi:

HCIIOJIH30BaTh OMOJIOTMYECKUE 3HAHUS JJIS BBISABICHHs MPOOJEeM M UX PEIICHHS B
YKU3HEHHBIX U YYEOHBIX CUTYyAIUsX;

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 MU (OPMYIHPOBaTh COOCTBEHHBIC 3aJladyd B 00pa3oBaTEIbLHOMN
JIEATENbHOCTH U )KU3HEHHBIX CUTyalusX;

CaMOCTOSITEIPHO COCTABJIATH IUIAH PEIICHUs] MPOOJIEMBbI C YIETOM HMEIOIIUXCS
pPECYpCOB, COOCTBEHHBIX BO3MOXXHOCTEN U MPEATIOUTEHUIA;

JlaBaTh OICHKY HOBBIM CUTYaIlUsM;

pacHIupsITh paMKU Y4€OHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEANOUYTCHHM;

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

OIICHUBAThH MPUOOPETEHHBIN OIIBIT;

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

2) CaMOKOHTPOJIb:

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

BJIQJICTh HABBIKAMH ITO3HABATEIHHOW pPEPICKCHH KaK OCO3HAHHUS COBEPIIACMBIX
JICMCTBUM M MBICIUTENIBHBIX IPOLIECCOB, UX PE3yJbTaTOB U OCHOBAHMI, MCIOJIB30BATh
puEMBI peIeKCHH SIS OIICHKH CUTYaIllH, BBIOOPA BEPHOTO PEIICHNS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO TPUHUMATh PEIICHUS 110 UX CHUKECHUIO;

MIPUHUMATh MOTHUBBI U APTYMEHTBI JIPYTUX MIPU aHAJIU3E PE3YIIbTATOB JACATEIbHOCTH;

3) npuHATHE Ce0s1 M APYIUX:

MPUHUMATD ce0s1, TOHUMAasi CBOM HEJIOCTAaTKH U JIOCTOMHCTBA,

MIPUHUMATh MOTHUBBI U ApTYMEHTBI APYTUX IIPU aHAIIU3E PE3YIIBTATOB JIESITEIBHOCTH;

MPU3HABATh CBOE MPABO U MPABO JIPYTUX HA OIMIMOKH;

pa3BHUBATh CIIOCOOHOCTh TOHUMATh MUP C TMO3UIINH JIPYTOT0 YETOBEKa.



NPEAMETHBIE PE3YJIBTATHI

[IpenmeTtHbie pe3ynbTathl ocBoeHUs nporpammbl COO mo Ouonoruu Ha 0a30BOM
YPOBHE BKIIIOUAIOT creuupuueckue g ydeOHoro mnpeamera «buonorus» HaydHble
3HAaHUS, YMEHHS U CIIOCOOBI IEHCTBUN IO OCBOCHUIO, HHTEPIIPETALIMH U TPEOOPA30BAHUIO
3HaHUH, BUIIBI JICATEILHOCTU MO TMOJYYEHUIO HOBOTO 3HaHUS M MPUMEHEHHIO 3HAHUU B
Pa3ITUYHBIX YUYEOHBIX CUTYALIUAX, @ TAKXKE B PEATbHBIX )KU3HEHHBIX CUTYAIIUIX, CBSI3aHHBIX
¢ 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, (DYHKIIMOHAIBHOW IPaMOTHOCTH YeJIOBEKA JUIsl pELICHUS
YKU3HEHHBIX 3a]1ay;

YMEHHE pPacKpbhIBaTh COACpP)KaHHE OWOJOTHYECKHX TEPMUHOB W TIOHSATUH: BHII,
NOMYJSIIUS, TEeHOMOHA, SBONIONUS, JABWXKYIIHME CHIbI  ((QakTopbl) SBOJIOLUH,
IPUCIIOCOOJIEHHOCTh ~ OPTaHU3MOB, BHJI000pa30BaHUE, HSKOJOTHYECKHE  (DAKTOPHI,
IKOCHCTEMA, MPOAYIEHThI, KOHCYMEHTBI, PEIYIEHThI, IENu MUTaHUs, SKOJIOTHYecKas
nipamuia, OuoreoreHos3, ouocdepa;

yMEHHE Hu3JIaraTh OuoJIorHueckre Teopuu (dBoitonnoHHas teopus Y. JlapBuHa,
CUHTETHUYECKAas TEOPHS SBOJIIOLINN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apOABIIIEBOTO CXOICTBA
K. M. bapa, yepenoBanus riaBHbIX HampaBieHUi u myTted sBoionuu A. H. Cesepiiosa,
yueHust o 6uocdepe B. . Bepnanckoro), onpenensite rpaHUIlbl X MPUMEHHUMOCTH K
YKUBBIM CHCTEMAaM;

yYMEHHUE BIIaJIeTh METOJaMU HAay4yHOrO TIO3HAHMS B OWOJIOTMM: HAONIOACHHE U
ONMCAaHUE JKHUBBIX CHCTEM, IMPOLECCOB U SBJICHUM, OpraHu3aluss MU MPOBEACHUE
OMOJIOTUYECKOTO AKCIMEPUMEHTA, BBIJIBIDKEHHUE THUIIOTE3bl, BBISBICHHE 3aBUCUMOCTH
MEXJY HCCIEIYEeMbIMU BEIUYMHAMHU, OOBSICHEHHWE TOJYYEHHBIX PE3YyIbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX TOHSTUH, TEOPUH M 3aKOHOB, YMEHHUE JeJIaThb BBIBOJbI Ha
OCHOBAHUH TMOJIYYEHHBIX PE3yIbTaTOB;

YMEHHE BBIJICTSATh CYIIECTBEHHbIE MPU3HAKU CTPOCHUSI OMOJIIOTHUYECKUX OOBEKTOB:
BUJIOB, TOMYJSIUI, NPOAYLEHTOB, KOHCYMEHTOB, PpEIYyLIEHTOB, OHOreOleHO30B U
IKOCHUCTEM, OCOOEHHOCTH MPOIIECCOB: HACJIEJICTBEHHON HM3MEHUYMBOCTH, €CTECTBEHHOTO
oTbopa, BUI000pa30BaHuUs, TPUCITIOCOOIEHHOCTH OPraHU3MOB, JEHCTBHS SKOJIOTHUECKUX
(dbakTOpOoB Ha OpraHU3MBI, IEPEHOCAa BEMIECTB W TOTOKAa JHEPTHH B JKOCHCTEMAX,
AQHTPOIMOTEHHBIX M3MEHEHHI B 3KOCHCTEMax CBOEM MECTHOCTH, KPYrOBOPOTa BEILECTB U
OMOTeOXMMHUYECKUX ITUKIIOB B Orocdepe;

yMEHHE TIPUMEHSTh TIOJYYCHHBIC 3HAHUA [JI1 OOBACHEHHUS OHOJOTHYECKUX
MIPOLIECCOB U ABJICHUH, AJI1 MPUHATHUS MPAKTUUECKUX PEIICHUI B MOBCEAHEBHOM KU3HU C
HeNblo obecrieyeHnst 0€30MaCHOCTH CBOETO 3/I0POBbS U 3/I0POBbS OKPY>KAIOIIUX JIOJIEH,
cOONMIOIEHUST HOPM TpPaMOTHOTO TOBEJIEHUS B OKpYXarollel MNpUpPOJHOW Cpele,



MOHUMAaHHE HEOOXOIMMOCTU MCIOIb30BAHUS JTOCTHKEHUNH COBPEMEHHOW OWMOJIOTHH ISt
PalMOHANILHOTO MPUPOIONIOIB30BAHNUS;

YMEHHE pelaTh 3JIEMEHTAapHblE OHOJOTHYECKUE 3a/ladyd, COCTaBISATh CXEMbI
NepeHoca BEIIeCTB U SHEPTUU B SKOCUCTEMaX (LIeMU MUTaHUs);

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

YyMEHUE  KPUTHYECKM  OLEHMBAaTh M  HMHTEPIPETUPOBATh  HHPOPMALUIO
OMOJIOTMYECKOTO CO/ECpX aHUs, BKIIOYAIONIYIO TCEBJAOHAYUYHbIE 3HAHUS M3 Pa3IMYHBIX
UCTOYHUKOB (CpeAcTBa MaccoBOW HMH(OpMAlMM, HAyYHO-TOIMYJISIPHBIE MAaTEpHAIIb),
paccMaTpuBaTh INI0OANIbHBIE SKOJIOTHYECKUE MPOOJIEMBbI COBPEMEHHOCTH, (POpMUpPOBATH
10 OTHOILLIEHUIO K HUM COOCTBEHHYIO IMO3HIIMIO;

yYMEHHE CO3/1aBaThb COOCTBEHHBbIE MUCHBMEHHBIE M YCTHBIE COOOIICHMs, 0000IIas
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 OpPraHU3aALUs 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 VI YYEHUKA

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