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INOACHUTEJIBHASA 3ATIMCKA

[Tpu pa3zpaboTke mporpamMMbl O OHOJIOTUH TEOPETUYECKYIO OCHOBY JUIS OIPENENIEHUsS MOAXO0J0B K
dbopMUPOBaHUIO CO/EepKaHUA y4yeOHOro mpeamera «bHuoNIOTHs» COCTaBMIIM: KOHLENTYaJbHbIE MOJOKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH IIeNIeH, COoAep)KaHus, pe3ylbTaToB OOydeHHs W TpeOOBaHMU K
YPOBHIO MOJATOTOBKHM BBIITYCKHUKOB, IMOJOXEHHS 00 OOIIMX IMeNsiX M NPUHIMUIAX, XapaKTepU3YIOLIUX
COBPEMEHHOE COCTOSHHE CHUCTEMBI CpefaHero obmiero odpaszoBanust B Poccuiickoit dexepanmu, a Takxke
MOJIOKEeHUsL O crneuuduxke Ouonoruu, €€ 3HAYCHUH B TO3HAHMM >KUBOM MPUPOABI M OOecreueHUun
CYIIIECTBOBAHMS YEJIOBEYECKOro oOmecTBa. COrIacHO HAa3BaHHBIM TOJOXKEHUSM, OIpPENENIeHbl OCHOBHBIC
(GyHKIIMY IpOrpaMMbl IO OMOJIOTUH U €€ CTPYKTYpa.

[Tporpamma 1o O6uosioruu Ma€T MpeaCTaBICHUE O IEIIAX, 00 00IIel cTpaTeruu 00ydeHus, BOCITUTAHUS
U pa3BUTUS OOY4YaIOIIMXCS CpeacTBaMu y4yeOHoro mnpeamera «buonorusy», ompenenser o0s3aTenbHOE
NPEMETHOE COAEpIKaHUE, €ro CTPYKTYpPY, pacupeieiieHHe IO pa3aeiaM M TeMaM, PEKOMEHIYEMYIO
MOCIIE0BATEIbHOCTh M3YUYEHHsI y4EeOHOro Marepualia ¢ Y4ETOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBSI3€H, JIOTUKH 00pa30BaTEIBLHOTO MPOIIECCa, BO3PACTHBIX OCOOCHHOCTEH 00yJarOIIUXCS.

B nporpamme mo OHMOJOTMHM TakKe YYUTHIBAIOTCS TPeOOBaHUS K IUIAHUPYEMBIM JIMYHOCTHBIM,
METaIlpeIMETHBIM U TPEIMETHBIM pe3yibTaraM oO0ydeHHs B ()OPMHUPOBAHMM OCHOBHBIX BHJIOB y4eOHO-
MO3HABATEIILHON  JEATENbHOCTH/Y4eOHBIX  JEUCTBUH  OOYYalOIIMXCS 1O OCBOCHHMIO  COJIEpKaHUs
O1oJI0rnYecKoro 00pazoBaHusl.

B mporpamme mo Owonoruu (10-11 kiaccel, 0a30BbIii YpOBEHb) peEANTU30BAH MPUHIUI
IIPEEMCTBEHHOCTH B M3YYEHHUH OMONOTHH, Ojaromaps 4eMmy B HEHl MpoCMaTpUBAeTCs HANpPaBICHHOCTh Ha
pa3BUTHE 3HAHUMU, CBS3aHHBIX C (HOPMUPOBAHMEM ECTECTBEHHO-HAyUYHOTO MHUPOBO33PEHUS, IIEHHOCTHBIX
OpPHEHTAIU JIMYHOCTH, SKOJIOTMYECKOTO MBIIUICHUS, MPEICTaBICHHH O 3A0pOBOM 00pasze >KU3HU H
OepeXHBIM OTHOLICHHEM K OKpyXarwlued mnpupoaHoi cpene. I[lostomy Hapsiny ¢ U3ydeHHEM
001Ie0MOIOrMYECKIX TEOpUH, a TaK)Ke 3HAHWW O CTPOCHHUHU JKHMBBIX CHCTEM DPAa3HOTO paHTa U CYIIHOCTH
OCHOBHBIX MTPOTEKAIOIIMX B HUX MIPOLIECCOB B IpOrpaMMe Mo OMOJIOTUHU YIeJICHO BHUMaHUE UCTIOIb30BaHUIO
MOJYYCHHBIX 3HAHWW B TIOBCEIHEBHOW JKM3HM /IS pEIICHUS TMPHUKIAAHBIX 3a7ad, B TOM YHCIE:
npo(UIaKTUKA HACJIEICTBEHHBIX 3a00JIeBaHUN 4YelIOBEKa, MEIUKO-TEeHETUYECKOrO0 KOHCYJIbTUPOBAHMS,
000CHOBaHHUS SKOJOIMYECKH LEJIeco00pa3HOro MOBEJIEHUS B OKpYXKarolled MPUPOAHOM Cpele, aHaau3a
BIIMSIHUS XO35IICTBEHHON JIEATETbHOCTH YEJIOBEKA Ha COCTOSHUE MPUPOAHBIX U UCKYCCTBEHHBIX 3KOCHCTEM.
VYcuneHne BHMMaHUs K NPUKIAJHOW HaNpaBJIEHHOCTH ydyeOHOro mpenmera «buonorus» mpoauKTOBaHO
HEOOXO/IMMOCTBIO O0ECIeUeHUsI YCIOBMM JJIsi pelleHHs OJHOM M3 aKTyalbHBIX 3aJad ILIKOJBHOTO
OMOJIOTMYeCcKOro 00pa30BaHUsI, KOTOpas Mpearnojaraet (GpopMHUpOBaHHWE Y OOYYArOUIUXCS CIOCOOHOCTH
a/IalITUPOBATHCS K U3MEHEHUSIM IMHAMHYHO PAa3BUBAIOIIETOCS COBPEMEHHOI'O MUpA.

buonorust Ha ypoBHe cpeaHero oOuiero odopazoBaHusl 3aHMMaeT BakHoe MecTo. OHa obecrieunBaeT
dbopmupoBaHue y 00yJaromuxcs MpeCTaBIeHUH 0 HaAyYHON KapTUHE MUPA, pacIIupsieT 1 000011aeT 3HaHHs
O JKMBOW NPHUPOAE, €€ OTIMYMTENBHBIX IPU3HAKAX — YPOBHEBOM OPraHM3allMd W DBOJIOLHH, CO3IAET
yCIOBUS JJIs: TMO3HAHUS 3aKOHOB JXUBOW MpPHPOIbI, (opMupoBaHUS (YHKIHMOHAIBHONW TI'PaMOTHOCTH,
HaBBIKOB 3/I0POBOTO M 0€30macHOTO 00pasa KM3HH, SKOJIOTUYECKOTO MBIIIICHNS, [IEHHOCTHOTO OTHOIICHUS
K ’KMBOH NPUPOJIE U YETIOBEKY.

Bonbioe 3HadeHne OMONOTHS MMEET TakXKe ISl PEIICHHsS BOCIUTATENBHBIX W PAa3BUBAIONINX 3aj]ad
cpeaHero oobmero oOpa3oBaHUs, coluanu3anuu oOydaromuxca. M3ydyenue Ouonorun obecneuuBaeTt
ycnoBus Ui (pOPMUPOBAHUS MHTEIUIEKTYalbHBIX, KOMMYHHKAIIMOHHBIX W WH(MOPMAIMOHHBIX HaBBIKOB,
JCTETUYECKON KYJIbTYpbl, CHOCOOCTBYET HMHTErpalMu OHOJOTMYECKMX 3HAHUWA C TNPEACTaBICHUSMH U3
JIPYTUX Y4eOHBIX TPEIMETOB, B YaCTHOCTH, (U3WKH, XMMHUU U Teorpaduu. Ha3zBaHHBIE TOJOXKEHUS O
npeHa3HayYeHUH ydeOHoro mnpenMera «buHOJIOTHS» COCTaBWIM OCHOBY MJISi ONpEAENeHHUS MOAXOJOB K
0TOOPY M CTPYKTYPHUPOBAHUIO €r0 COACPIKAaHUS, TPEICTABICHHOTO B IPOrpaMMe M0 OMOJIOTHH.

OT16o0p conepxanus ydeOHoro nmpeamera «buonorus» Ha 6a30BOM ypOBHE OCYIIECTBIEH C MO3UIMNA
KYJBTYpOCOOOpA3HOTO IMOIX0/1a, B COOTBETCTBUU C KOTOPBIM OOYYArOIMIMECs! JOJDKHBI OCBOMTH 3HAHUS W
yYMEHUS, 3HauuMble i1 (HOPMHUPOBaHMS OOLIEH KyJIbTYphl, ONpEAESIONINe aJeKBATHOE IOBEICHHUE
YeJIOBeKa B OKPY’KAIOIIEH MPUPOIHON Cpene, BOCTPeOOBAHHBIE B TOBCETHEBHOMN JKM3HU W TMPAKTHYCCKOM
nesreabHOCTH. Oco00e MECTO B ATOM cCHUCTeMe 3HaHUI 3aHUMAIOT 3JIEMEHTHI CO/IEPIKaHUs, KOTOPhIE CIyXKat



OCHOBOM 111 (OPMHUPOBAHMS TIPEACTABICHUH O COBPEMEHHON €CTeCTBEHHO-HAYYHOW KapTHHE MHpa H
[IEHHOCTHBIX OPHEHTAIMAX JIUYHOCTH, CIIOCOOCTBYIOIIUX I'YMaHU3aUU OUOIOTHYECKOT0 00pa30oBaHMUSL.

CrpyKkTypupoBaHHE COJEpkKaHUsA y4eOHOTO Marepuajga B MporpaMMme Mo OMOJIOIMU OCYILECTBIEHO C
y4€TOM TNPHOPHUTETHOIO 3HAUEHHS] 3HAHUN 00 OTIMYMTEIBHBIX OCOOCHHOCTSIX JKUBOW MHPUPOABI, O €&
YPOBHEBOH OpraHu3alud W 3BOJIOLMH. B COOTBETCTBMM € 3TUM B CTPYKType Y4eOHOro Ipeamera
«buonorus» BblIEIEHBI CIEAYIOIINE COAepKAaTeNbHbIE TUHUM: «buosorus xkak Hayka. MeToasl HaAy4HOIO
no3HaHusm», «KineTka kak 6uosiorndeckas cucrema», «OpraHusM Kak 6uosiorudeckas cucremay, «Cucrema u
MHOTr000pa3ue OpraHu4YeCcKOro MHpay, «IBOIIONMS XUBOW HPUPOAB», «IKOCHCTEMBI M IMPHCYIIUE HM
3aKOHOMEPHOCTH.

Llens u3yuenust yuebHoro npeamMera «buosnorus» Ha 6a30BOM YpOBHE — OBIJIAZICHHE O0YYAIOIIUMHUCS
3HAHUSMM O CTPYKTYPHO-(YHKLIMOHAJIBHON OpraHU3allM >KUBBIX CUCTEM Pa3HOI'O paHra u npuoOpereHue
YMEHUH HCIOJNBb30BaTh 3TU 3HAHUS JJIsI TPAMOTHBIX JICHCTBUN B OTHOIIEHHH OOBEKTOB >KUBOW MPUPOIBI U
pEeLICHUs] Pa3JINYHbIX )KU3HEHHBIX IPOOIIEM.

JocTmwkenne nenu uzydeHus: yueOHoro npeamera «buonorus» Ha 6a30BOM ypoBHE 0OecreunBacTCs
pEILIECHUEM CIIEAYIOIINX 3a1au:

OCBOCHHME OOYYAIOIIUMHUCS CHUCTEMbl 3HAHUH O OHOJOTHMYECKHUX TEOPHsX, YYEHHUSX, 3aKOHaX,
3aKOHOMEPHOCTSX, THIOTe3aX, MNpaBUIIaX, CIY)KalIMX OCHOBOM A (OPMHPOBAHUS NPEACTABICHUH O
€CTeCTBEHHO-HAYYHOW KapTUHE MHUpPa, O METOJaxX HAayJyHOrO TIIO3HAaHUs, CTPOCHUH, MHOTOOOpa3HH H
0COOEHHOCTSIX KMBBIX CHUCTEM PA3HOTO YPOBHsI OpraHM3allu{, BBIAAIOIIUXCS OTKPBITUSX U COBPEMEHHBIX
HCCIICAOBAHUSX B OMOJIOTHU;

(dopmupoBaHue Yy 00y4aroIUXCsl MO3HABATEIbHBIX, HHTEUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
B TPOLIECCE aHAJIHM3a JAHHBIX O IMYTAX Pa3BUTHA B OMOJOTMM HAYYHBIX B3TJISIOB, WACH M TOAXOIOB K
W3YYEHHUIO JKUBBIX CUCTEM PA3HOI'O YPOBHsI OpraHU3alluu;

CTaHOBJICHUE Yy O0yUarOMIMXCs 00LIeH KyIbTyphl, (PYHKIIMOHAIBHOW TPAMOTHOCTH, Pa3BUTHE YMEHUN
OOBSICHATh U OLICHUBATh SIBJICHUS OKPY)KAIOLIEr0 MHpa *HUBOM MPUPOJbl HA OCHOBAaHMM 3HAHUN U OIBITA,
MIOJTYYCHHBIX TIPH U3Y4YEeHUU OMOJIOTHH;

¢dopmupoBaHue y OOy4yarolIMXCsl YMEHHUI WIIIOCTPUPOBATh 3HAUE€HUE OMOJIOTMYECKUX 3HAHUM B
IPAKTUYECKON JIEATEIbHOCTH 4YEJIOBEKA, pa3BUTUM COBPEMEHHBIX MEAMIMHCKUX TEXHOJIOTMH U
arpoOMOTEXHOJIOT A

BOCIIUTaHHE YOXKIEHHOCTH B BOSMOKHOCTH MO3HAHUS YEIIOBEKOM JKUBOW MPUPOJIBI, HEOOXOIMMOCTH
OEepe’)KHOTO OTHOULICHUsT K HEW, COONIOEHHMs S3TUYECKUX HOPM TpU MPOBEIEHUM OHOJIIOTHYECKUX
HCCIICIOBAHNIA;

OCO3HaHHME LIEHHOCTH OMOJOTMYECKMX 3HAHUM Ul MOBBIIICHUS YPOBHS SKOJIOTHYECKOH KYJIbTYpHI,
U1t OpMHUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

IpUMEHEHHE MPUOOPETEHHBIX 3HAHUW U YMEHMH B MOBCEIHEBHOW YKU3HH JJIsl OLIEHKU MOCIEICTBHM
CBOEH NIeATEIbHOCTH IO OTHOIIECHHIO K OKpYXarollel cpene, cCOOCTBEHHOMY 370pOBbIO, 0OOCHOBAaHUE U
coOutro/IeHre Mep NPOpUIAKTUKU 3a001€BaHui.

B cucreme cpennero obmero odpasoBanust «buonorusy», uzydaemas Ha 0a30BOM YpPOBHE, SIBJISETCS
00s13aTeNIbHBIM Y4€OHBIM MPEIMETOM, BXOSIIMM B COCTaB MpeAMETHOU obnactu «EcTecTBEHHO-Hay4HbIe
PEIMETHI».

Jnis u3ydenust 6Moa0ruu Ha 6a30BOM YpOBHE CPEAHEro 001Iero oopa3oBaHusl OTBOAUTCS 68 4acoB: B
10 knmacce — 34 gaca (1 gac B Henento), B 11 kimacce — 34 gaca (1 gac B Henenio).



COJEPKAHUE OBYYEHUA
10 KUIACC

Tema 1. buoJsiorusi Kak Hayka.

buonornss kxak Hayka. CBsi3pb OHMOJIOTMH C OOIIECTBEHHBIMHM, TEXHHUYECKUMH U JAPYTHMHU
€CTECTBEHHbIMHM HayKaMmH, (puiocodueid, 3TUKOH, 3cTeTUKON U npaBoM. Posib 6uonorun B opMupoBaHuu
COBPEMEHHOU Hay4HOU KapTUHBI Mupa. CUCTeMa OMOJIOTUYECKUX HAYK.

Metonbl Mo3HaHMS KUBOM NpUPOAbI (HAOJMIOAEHUE, SKCIEPUMEHT, OINUCaHWe, HW3MEpEeHHe,
KJaccu(uKanus, MOICIMPOBAHUE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX ).

JdemoHcTpaumuu:

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

TaGnuupl 1 cxembl: «MeTobl TO3HAHUS JKUBOW IPUPOABI».

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:

[Tpaktnyeckas pabdora Ne 1. «cnonb3oBaHME Pa3IMYHBIX METOJOB IPU M3YYEHHUU OMOJOTHMYECKUX
00BEKTOBY.

Tema 2. JKuBble cucTeMbl 1 UX OPraHU3aIUA.

Kupble cucrembl (OMOCHCTEMBI) Kak IMpeAMET H3ydeHus Ouosoruu. OTIUYME XKUBBIX CUCTEM OT
HEOPraHUYECKON MPUPOBL.

CpoiicTBa OmocucTeM M HMX pa3HOoOpaswe. YPOBHU OpraHM3alUU OHMOCHCTEM: MOJEKYJISPHBIM,
KJICTOYHBIH, TKAHEBbIHA, OPraHU3MEHHBIN, NOMYJIALUOHHO-BUIOBOM, S3KOCUCTEMHBIN (OMOre0leHOTUYECKHI),
OroChepHBIN.

JdeMoHcTpanum:

Tabmuubt u cxembl: «OCHOBHBIE TPU3HAKH KU3HUY, «Y POBHH OpTraHU3ALUHU KUBOU TPUPOIIBDY.

Ob6opynoBanue: moaens Mojaekyisl JJHK.

Tema 3. XumMuveckuii cocTaB U CTPOCHHE KJIETKH.

XUMUYECKUN COCTaB KJIETKU. XMMHUYECKHUE AIEMEHTBI: MAKpOAJIEMEHTBI, MUKPO3JIEMEHTh. Bona u
MUHEpPAJIbHBIE BELIECTBA.

OyHKIMY BOJbI 1 MUHEPAJIbHBIX BEIECTB B KieTke. [lonaepkanue ocMoTrHueckoro 6aiaHca.

benku. CoctaB u cTpoeHHe O€IKOB. AMHUHOKHCIOTBI — MOHOMEphl OenkoB. HeszameHumble U
3aMEHUMBbIE AMUHOKUCIOTHl. AMHHOKHUCIOTHBI coOCTaB. YPOBHM CTPYKTYpbl OEIKOBOW MOJIEKYJIBI
(mepBuYHasl, BTOpPHYHAs, TPETUYHAsT M UETBEPTUYHAS CTPYKTypa). XUMHYECKHE CBONCTBA OEIKOB.
buonornyeckue pyHKINN OEIKOB.

®epmeHThl — Ouosornueckue kKatanuzatopbl. CTpoeHue depMeHTa: aKTUBHBIM IIEHTp, CyOcTpaTHas
cneunduynocts. Kopepmentsl. Butamunsl. OTinuns GepMEeHTOB OT HEOPTaHMUECKUX KAaTalu3aToOpPOB.

YrneBonpl: MOHOCaxapu bl (TIIIOKO3a, pud03a U JAe30KCupr003a), Aucaxapubl (caxaposa, JIaKTo3a) u
noJjucaxapuabl (KpaxMail, TIIIMKOTeH, 11eJuTio103a). bruojornueckue GyHKIMM yriIeBOI0B.

Jlununer:  Tpurnuuepuabl, Gocponunuabl, crepouabl. [uapoduabrHO-rUAPOPOOHBIE CBOMWCTBA.
buonornyeckue ¢pynkunn aunuaoB. CpaBHEHHE YTIIEBOIOB, OCIKOB U JIUMHU/I0OB KaK HCTOYHUKOB SHEPTUU.

Hyxneunossie kucnotel: JJHK u PHK. Hykneotuasl — MoHOMEpB! HYKIE€MHOBBIX KUCIOT. CTpoeHue u
¢ynkuuu JJHK. Ctpoenne u pynxuuu PHK. Buast PHK. AT®: ctpoenue u GpyHKIMH.

[utonoruss — Hayka o kjeTke. KieTouHnas Teopus — mpuMep B3auMOJEHCTBUS UIeH U (HaKTOB B
Hay4YHOM ITO3HAHUU. MeTO/IbI U3y4EHUS KIETKH.

Knetka kak nenoctHas >xuBasi cuctema. OOmie nmpu3Haky KJIETOK: 3aMKHYyTasi Hapy»Hasi MeMOpaHa,
monekyisl JJHK kak renerndeckuii anmapar, cucrema CuHTe3a Oelka.

Tunsl KJIETOK: dyKapuoTHYecKas U mpokapuotuyeckas. OcoOEHHOCTH CTPOCHUS MPOKAPHUOTUUECKOU
kiaetku. Kierounast crenka Oakrepuil. CTpoeHHE JyKapHUOTHUYECKOW KiIeTKH. OCHOBHBIE OTJIMYHA
PacCTUTENbHOM, KUBOTHOM U TPUOHON KIIETKH.

[ToBepXHOCTHBIE ~CTPYKTYpbl ~KJIETOK — KJETOYHAs CTEHKa, TJIUKOKAJIUKC, WX (QYHKIUH.
[Tnazmatuueckass memOpana, €€ cBoiictBa W ¢yHkumu. [{uromnazma u e€ opranounsl. OgHOMEMOpaHHBIC
opraHouasl knerku: OIIC, ammapatr I'onbmxku, mnmu3ocomsl. [lomyaBTOHOMHBIE OpraHOMABI KIIETKU:
MUTOXOHJIPUH, TIACTUIBL. [IporcxoxaeHne MUTOXOHApUN W TacTua. Buael mmactua. HememOpanHbie
OPTaHOM/IbI KJIETKH: pUOOCOMBI, KJIE€TOUHBINA LEHTP, LIEHTPUOIIHU, PECHUYKH, KI'YTHKH. DYHKIIMN OPTaHOU OB
KJIETKU. BrirroueHus.



SAnpo — perynsaTopHblil HeHTp kieTku. CTpoeHue spa: saepHas 000J04Ka, KapuoIula3Ma, XpOMAaTHH,
SIIPBIIIKO. XPOMOCOMBI.

TpaHcoOpT BEIIECTB B KIIETKE.

JdemoHcTpaumuu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. llIBann, M. lneiinen, P. Bupxos, Ix. Yorcon, ®. Kpuk, M.
VYunkunc, P. ®pankinun, K. M. bap.

[uarpammsl: «PacnpeneneHne XMMHMYECKHX JJIEMEHTOB B HEXMBOM mpupone», «Pacnpenenenue
XUMHUUYECKHX 3JIEMEHTOB B KUBOM PUPOLEY.

Tabmuubl u cxemsl: «llepuonnyeckas TabauIa XUMHUYECKUX 3JIEMEHTOB», «CTpOEHHE MOJEKYJIbI
BOJbI», «buocunrte3z Oenka», «CtpoeHue Mojiekyinbl Oenka», «Ctpoenue ¢epmenTa», «HykienHoBbIe
kuciotel. JIHK», «Ctpoenne mosekynbl AT®», «CTpoeHHE 3SYKapUOTHYECKOM KIETKW», «CTpoeHue
KUBOTHOM KIIETKW», «CTpOEHHME pacTUTENIbHON KiIeTKu», «CTpoeHue MpOKapuOTHUYECKON KIIETKNY,
«CTpoeHue sanpa KIETKW», «Y TIeBoAb, «JIunuasn».

O06opynoBaHue: CBETOBOW MHKPOCKOM, 000OpyHOBaHWE JUIsi MIPOBEICHUS HAOIIOICHUN, U3MEPEHHU,
9KCHEPUMEHTOB, MUKPOIIPENapaThl PACTUTENbHBIX, ’KUBOTHBIX U OAKTEPUATIbHBIX KIETOK.

JlabopaTopHble U NIpaKkTHYeCKHe PadoThI:

JlaGopatopnass pabora No 1. «M3yueHue KaTaIMTHYECKOW aKTHBHOCTH ()EpMEHTOB (Ha MpuUMeEpe
aMuUJIa3bl WM KaTajlasbl)».

JlaGopatopHast pabora Ne 2. «3yyeHHe CTpOEHMs KIIETOK pacTEHUH, *KHBOTHBIX M OakTepuil moa
MHUKPOCKOIIOM Ha F'OTOBBIX MUKpPOIIpENapaTax u UX OIMHCAHUEN.

Tema 4. ' KuznenessTeJJbHOCTDL KJICTKHU.

OOmeHn BemiecTB, WM MeTa0ONMM3M. AcCUMUIALUS (TJIACTUYECKUA OOMEH) W JIMCCHUMUIISIUS
(sHepreTnyeckuii 0OMEH) — JB€ CTOPOHBI €IMHOro mpolecca MeTrabonauzMa. Poib 3aKOHOB COXpaHEHMs
BEIIECTB U SHEPTUHU B IOHUMaHUU META00IU3MA.

Tunbsl oOMeHa BemiecTB: aBTOTPO(dHBIM U rerepoTpodHblid. Poiabs pepMeHTOB B 0OMeHe BelecTB U
IPEBPALLEHUH SHEPTUU B KIIETKE.

®otocunTe3. CeeroBas U TeMHOBas (as3bl GorocuHTe3a. Peakuuu dortocunreza. DPPEKTUBHOCTD
¢dorocunTe3a. 3HaueHne (HOTOCHHTE3a JUIS )KU3HM Ha 3emuie. BiustHue ycnoBuil cpensl Ha (GoTOCHHTE3 U
CHOCOOBI NOBBIILIEHHS €r0 IPOJAYKTUBHOCTH Y KYJIBTYPHBIX PAaCTEHUI.

XeMocHHTe3. XeMOCUHTE3UPYIOIINE OaKTepuH. 3HAU€HUE XEMOCUHTE3a JUIsl )KU3HU Ha 3eMJle.

OHepreTuyecknii oOOMeH B KJeTke. PaciienyieHue BelecTs, BbIACICHUE U aKKyMYJIHPOBaHUE SHEPTUU
B KJIETKE. DTarbl dHepreTuueckoro oomMena. ['nmukonus. bpoxkenne u ero Bunbl. KucimopogHoe okucieHue,
WIN KJIeTouHoe Abixanue. OkucnurensHoe hochopunupoBanne. IPHEeKTUBHOCTh S3HEPTETHUECKOT0 0OMEHA.

Peakuuu matpuunoro cunte3a. ['enernueckas undopmanus u JIHK. Peanuzanus renetnueckoit
uHpopManuu B KieTke. ['eHeTnueckuil kox u ero cBoicTBa. TpaHckpumius — marpuunblii cuHte3 PHK.
Tpancusiiuss — OuocuHTe3 Oenka. Otambl TpaHciasuuu. KoaupoBanue amuHokucinor. Posip pubocom B
O6uocuHTe3e OenKa.

Heknerounsie ¢opmbl xku3Hu — Bupycel. Mcrtopusi otkpeitust BupycoB (. Y. HVBanoBckuii).
OCOOEHHOCTH CTPOEHMS U KU3HEHHOTO IMKJIa BUpycoB. bakrepuodaru. bonesnu pacreHuii, KUBOTHBIX U
YyeJloBeKa, BbI3bIBaeMble BUpycamu. Bupyc nmMmmyHnonedunurta yenoseka (BUY) — Bo3Oyaurens CIIN/a.
OOpaTHass TpaHCKpUIIMs, peBepraza M uHTerpasza. llpodunakTuka pacrnpoCTpaHEHHMs BUPYCHBIX
3a00JI€eBaHUH.

JleMoHCTpanum:

[Toptpetsr: H. K. Konsnos, /. . UBanosckuit, K. A. Tumupsizes.

Tabmuuel u cxembl: «Tunel nutanusy, «MeTtabonuzm», «MUTOXOHIPUS», « IHEPreTUIECKUA 0OMEH»,
«Xnopormact», «®Dortocunresn, «Crtpoenne JIHK», «Ctpoenue nm ¢dyHkunoHupoBaHue reHa», «CuHTE3
Oenkay», «leHernyeckuii kon», «Bupycw», «bakrepuodarn», «CTpoeHME M KU3HEHHBIH UK BUpYyca
CIINda, 6aktepuodaray, «Pemnukanus JHK».

Ob6opynoBanue: moaenu-ammnkamun «Ynasoenne JHK wu tpanckpunums», «buocunres Oenkay,
«CTpoeHue KIeTkn», Moaenb cTpykryps! JJHK.

Tema S. PasMHOKeHHe M HHAMBHAYAIbHOE PAa3BUTHE OPraHU3MOB.

Krerounslii UK, WU )KU3HEHHBIN 1K KieTku. MHTepdaza u murtos. [Iporeccrl, mporekaromue B
untepdaze. Permkauusa — peakius marpuyHoro cuHresa JIHK. Crpoenue xpomocoMm. XpOMOCOMHBIH



Habop — KapwoTurl. JIUIUIONIHBIN U TalUIOWIHBIM XPOMOCOMHBIE HaOOphl. XpoMartusl. Lutomornueckue
OCHOBBI Pa3MHOKEHUSI U UHAUBUAYAJIBHOTO Pa3BUTHS OPTaHU3MOB.

Henenune knetkn — Muto3. Ctaaun muto3a. IIpouecchl, npoucxoadiye Ha pa3HbIX CTaJHUsIX MHUTO3A.
buonornueckuii cMbICII MUTO3A.

[Tporpammupyemasi rubesb KIETKH — aronTo3.

@DopMbI pa3MHOXKEHHUS OPTaHU3MOB: Oecronoe U MojaoBoe. Buapl 0ecronoro pa3MHOKEHHS: Je/ICHHE
HA/JIBOE, IIOYKOBAHME OJHO- W MHOTOKJETOYHBIX, CIIOPOOOpa30BaHUE, BEreTaTUBHOE pPa3MHOXKEHHE.
HckyccTBEeHHOE KIIOHMPOBAaHUE OPraHU3MOB, €70 3HAUEHUE JJIS1 CEJIEKIIUH.

[TonoBoe pa3MHOKEHHUE, €T0 OTIIMYUS OT OECIOIOro.

Meiio3. Craauu meiiosa. IIpouecchl, npoucxonsiue Ha ctaausx meiioza. [loBenenne xpomocoM B
Meiioze. Kpoccunrosep. buosnornueckuii CMbICI M 3HAYEHUE MEii03a.

["ameTorenes — mporecc 00pa3oBaHus MOJIOBBIX KJIETOK Y )KUBOTHBIX. [10JI0BBIE JKelle3bl: CeMEHHUKHU U
anyHukd. OOpa3oBaHMe U pa3BUTHE TIOJOBBIX KIETOK — TaMeT (CrepMaro3oui, SHIEKIeTKa) —
cepmaroreHe3 u oBoreHe3. OCOOEHHOCTH CTPOEHHS SHIEKIETOK M CIepMaTo30ua0B. OIUIOI0TBOPEHHE.
[TapTeHnorenes.

WunuBuayansHoe pa3Butue (OHTOreHe3). OMOpHOHanbHOE pa3BUTHE (3MOpHUOTEHE3). Tarbl
SMOpPUOHAIBHOTO Pa3BUTHUA Yy TO3BOHOYHBIX JKMBOTHBIX: JApOOJEHHE, TacTPYJSILHs, OpPraHOreHes.
[TocTamOproHanbHOE pa3BUTHE. TUIBI TOCTIMOPUOHAIBHOTO Pa3BUTHS: MPSAMOE, HENPSIMOE (JINYMHOYHOE).
Brnusinue cpenpl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIOCOOHBIE BHI3BIBATH BPOXKIEHHBIEC YPOJICTBA.

Poct u pa3zButue pacrenuii. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOSCHUE CEMEHH, CTaIUU Pa3BUTHSL.

JdeMoHcTpanum:

Tabmuubl u cxembl: «DOpMBI pa3MHOKEHHSI OPTaHU3MOBY, «J[BOIHOE OIIOIOTBOPEHHUE Y IIBETKOBBIX
pacteHuii», «BereraTuBHOE pa3MHOXKEHHE pacTeHUiD», «JleneHue kietku Oaktepuii», «CTpoeHue MOJIOBBIX
KJIEeTOK», «CtpoeHue xpomocoMbl», «Knetounbi mukiy, «Permmukamus JIHK», «Mwutoszy», «Meito3y,
«IIpssmoe u HempsiMoe paszBuTue», «l'ameTroreHes y MIEKONUTAOIIMX U 4YesloBeKa», «OCHOBHbBIE CTaIuU
OHTOI'€HE3a».

O6opynoBaHue: MUKPOCKOI, MUKporpenapatsl «CriepMaTo30UIbl MIECKOMUTAIOIET0y, «SlilekieTka
MileKonuTaroero», «Kapuokunes B KjIeTKax KOpelIKa JyKa», MarHUTHas MOJeNb-anmiukauus «Jlenenue
kieTkny», Mmoaens JJHK, Moxens meTadaznoit XxpoMOCOMBI.

JlabopaTopHble 1 IpakTHYeCKHE PAadOThI:

JlaGopatopHast pabota Ne 3. «HaGmroneHne MuTO3a B KJIETKaX KOHYMKA KOpEIIKa JyKa Ha FOTOBBIX
MUKpOIIpenaparax».

JlaGopatopHas pabota Ne 4. «/3yueHne CTpOECHNUs MOJIOBIX KIETOK Ha TOTOBBIX MUKpOIpenapaTax».

Tema 6. HacsieacTBeHHOCTh U M3MEHYMBOCTH OPraHU3MOB.

[Tpeamer u 3agaun reHeTukd. VcTtopust pa3BUTUS TeHETUKU. Ponb IUTONOTMU W 3MOpPUONIOTHH B
CTaHOBJIEHUM TeHeTHKU. Bkian poccuiickux M 3apyOexHbIX YYEHBIX B pa3BUTHE T'€HETUKU. MeTomabl
TeHEeTUKU  (TMOpUAONIOTUYECKHM,  LIUTOTCHETHYECKUH,  MOJEKyIsIpHO-TeHeTndeckuil).  OCHOBHBIE
reHeTUYEeCKre NOHTH. [ 'eHeTndyeckasi CUMBOJIMKA, UCIIOJIb3yeMasl B CXeMaX CKpEeIMBaHHM.

3aKOHOMEPHOCTH HACJIeZIOBaHUsI TMPHU3HAKOB, ycTaHOBIeHHble [. Menaenem. MoHorubpuaHoe
CKpelllMBaHHEe. 3aKOH €JIMHO0-00pa3us TMOpHIOB MEpBOro MokosieHus. lIpaBuno goMuHupoBaHus. 3aKOH
pacleruIeHHs IPU3HAKoB. I nnores3a unctorsl ramet. [loiHOE U HENOJIHOE TOMUHUPOBAHHE.

JurubpunHoe ckpemmuBaHue. 3aKOH HE3aBUCHMMOTO HACJE€IOBaHMs IMPHU3HAKOB. LluTtorenernueckue
OCHOBBI IUTMOPHUTHOTO CKpPEIIMBAaHUA. AHaIM3MUpYIollee CKpeluBanue. Vcrnonb30Banne aHaIM3UPYIOIIEro
CKpEIIMBAHUS JUISl ONIPEICIIEHNS TeHOTUIIa 0COOU.

CueruieHHoe HacnenoBaHue nmpus3HakoB. Padora T. Moprana no cuerieHHOMY Hacjel0OBaHHUIO T€HOB.
Hapymenue cuensienusi reHOB B pe3yJibTaTe KPOCCUHTOBEpPa.

XpOMOCOMHasl TEOpUS HACIIECTBEHHOCTH. | eHeTHUecKne KapThl.

I'enetnka mnona. XpOMOCOMHOE OIpEAENIeHHE TOoJa. AYTOCOMBI M IOJOBBIE XPOMOCOMBI.
I'omMorameTHsbIe U reTeporamMeTHbIE OpraHnu3Mbl. HacnenoBanne npu3sHaKkoB, CHEIIIEHHBIX € TIOJIOM.

W3menunBocTh. Buapl M3MeHYMBOCTH: HEHAcHEeACTBEHHas M HaciencTBeHHas. Poib cpenbl B
HEHACJIEICTBEHHON M3MEHYMBOCTH. XapaKTePUCTUKAa MOJIU(PHUKAIMOHHON M3MEHYMBOCTH. BapuannoHHBIH
psn v BapuanmoHHas kpuas. Hopma peakiuu npusHaka. KomudyecTBeHHbIE U KaueCTBEHHBIE TPU3HAKU U UX
HopMa peakuuu. CBoiicTBa MOAM(PUKAIIMOHHON U3MEHYMBOCTH.



HacnencTBenHas, WM reHOTHNHMYECKas, U3MEHUMBOCTh. KoMOMHATHBHAs M3MEHUYMBOCTh. Meilo3 u
MOJIOBOM  TPOIECC — OCHOBA KOMOWHATHBHOW  HM3MEHYMBOCTH. MyTallMOHHAsT W3MEHUYUBOCTD.
Knaccudukanust MmyTanuii: TeHHbIC, XPOMOCOMHBIC, TeHOMHBIC. YacToTa W MPUIUHBI MyTaliuii. MyTareHHbIC
(akTopsl. 3aKOH TOMOJIOTHUECKUX PSII0B B HACIEeACTBeHHOM n3MenunBoctu H. . BaBuiosa.

BHesinepHas HacneqCTBEHHOCTh U U3BMEHUYHUBOCTb.

I'eneruka uenoseka. Kapuorun uenoeka. OCHOBHbBIE METO/bI TEHETUKH YEJIOBEKA: T€HEATOTNUECKHUIA,
OJIM3HENOBBIN, IMTOTEHETUYCCKUM, OMOXUMHUYECKHH, MOJIeKYyIsIpHO-TeHeTnuecknii. CoBpeMeHHOE
OIpe/ICJIEHUE T€HOTHIIA: MTOJIHOTEHOMHOE CEKBEHHPOBAHME, I'€HOTUIIMPOBAHUE, B TOM YHCJIE C ITOMOUIbIO
[TL[P-ananu3a. HacnenctBeHHsle 3a0ojieBaHUsl YeJOBeKa: TeHHbIe 0oJie3HU, OOJIE3HH C HACIIEICTBEHHOU
IIPEIPACIIONOKEHHOCTBIO, XPOMOCOMHBIE Oose3HH. ComaTHueckue U reHepaTuBHble MyTaluu. CTBOJIOBbIE
kieTku. [IpuHImunel 370poBoro o0Opasza >KU3HM, JAUATHOCTUKH, MPOGUIAKTHUKU M JEUEHUS TeHEeTHYECKHX
Oone3Hed. MeaMKO-TEHETUYECKOE  KOHCYJIbTHUPOBAaHUE. 3HAYEHHE  MEIMLMHCKOM  TIEHETUKH B
MPEOTBPALICHUH U JICUEHUU TeHETUYECKUX 3a00JIeBaHUI YeI0oBeKa.

JdemoHcTpaumnu:

[Toptpetsr: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepuxos, H. B. Tumodees-Pecopckuii, H.
. BaBuios.

Tabmuupl 1 cxembl: «MOHOTMOPUIHOE CKPEIIMBAHME U €ro IUTOTEHETHYeCKas OCHOBa», «3aKOH
pacIIeryieHHsI ¥ €ro HUTOTCHETHIECKasi OCHOBA», «3aKOH YHCTOTHI raMeT», «urudpumiHoe cKpemmuBaHuey,
«{utonornueckue OCHOBBI JUTHOPUIHOTO CKpemmBaHusy, «Meio3», «B3aumoneicTBue amienbHbIX
reHoB», «l'eHeTnueckue KapThbl paCTEHUM, )KUBOTHBIX U 4eloBeKa», «l eHeTuka mnona», «3aKOHOMEPHOCTU
HACJIEJI0BAHMS, CLEIUIEHHOTO C MoJIoM», «KapuoTumbl yenoBeka M KUBOTHBIX», «BuIbl NM3MEHUHMBOCTHY,
«MomudukanonHas H3MEHUMBOCTHY», «HacnemoBanue pesyc-pakropay, «['eHeTHKa TpyII KpOBHY,
«MyTalunoHHass U3MEHYUBOCThY.

O6opynoBaHue: MO/IETU-aNIIMKAL N «MonorubpuaHoe CKpEILUBAHUEY, «Hemnonnoe
JTOMHUHHUPOBaHUE», «/IurnbpuaHoe ckpeumBanue», «llepekpéct XxpoMocom», MUKPOCKOI U MUKpOIpenapar
«Apo3odunay (Hopma, MyTanuu GOPMBI KPBUTEEB M OKPACKH Tela), repdapuii «I 0pox moceBHOI».

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

Jlaboparopuass pabora No 5. «/3ydeHue pe3yabTaTOB MOHOTHOPHIHOTO W JTUTHOPHIHOTO
CKpEIIMBAaHUS Y IPO30(UIIbI HA TOTOBBIX MUKpPOIpENnapaTax.

Jlaboparopnass pabora Ne 6. «M3ydeHwe MOIU(MUKAIMOHHOW HM3MEHYMBOCTH, IIOCTPOCHUE
BapHaLlMOHHOTO psiZia U BapUallMOHHOW KPUBOI.

JlaboparopHnas padota Ne 7. «AHanu3 myTanuil y Apo30¢puiibl Ha TOTOBBIX MUKpOIIpEnapaTax».

[Tpaktnyeckas padora Ne 2. «CocTaBieHHe U aHaIU3 POJIOCIOBHBIX YEIOBEKa.

Tema 7. Cesiekuusi oprann3moB. OCHOBbI OMOTEXHOJIOTUM.

Cenexkuus Kak HayKa U IIpoLecc. 3apoKIeHHUE celeKIMU U nomectukanus. Yuenue H. M. BaBuiiosa o
LEHTPax MPOMCXOXKIEHUS U MHOrooOpasus KylbTYPHBIX pacTeHHH. L{eHTpbl MpoMCXO0KIeHUs AOMaIIHUX
XKUBOTHBIX. COpT, IOpOJIA, IITAMM.

CoBpeMeHHbIE METOJIbI CeJIeKIIMH. MaccoBblif M MHAMBUAYAIbHBIN OTOOpHI B CEIEKIUU PACTEHUN U
KHUBOTHBIX. OlleHKa 3KcTepbepa. bBINM3KOPOACTBEHHOE CKpeluBaHHe — WHOpWUAMHI. Yucras JIUHMA.
CkpeuBanue 4MCThIX JuHUM. [ereposuc, mnm rubpugHas cuna. HepoacTBeHHoe ckpemiuBaHue —
ayropuaunr. OtnanénHass rulOpuamzanus U e€ ycrnexu. VICKycCTBEHHBI MyTareHe3 M IOJy4YeHHE
NOJUIUION0B. JIOCTHKEHUS CETeKIIUU PaCTEHUH, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buotexHonorus kak oTpacibs Npou3BojAcTBa. ['eHHas nHXeHepus. DTanbl CO37aHNs peKOMOMHAHTHON
JHK wu tpancrenHbsix opranu3moB. Knerounas muxkeHepus. KierouHble KyabTypbl. MHUKPOKIOHAJIBHOE
pa3MHOKeHUE pacTeHuil. KioHMpoBaHME BBICOKOIPOAYKTUBHBIX CEIbCKOXO3HCTBEHHBIX OpPraHU3MOB.
Okonorudeckue u studeckue npoodsnemsl. 'MO — reneTndecku MOAUPUIIUPOBAHHBIE OPTaHU3MBI.

JemoHncTpanuu:

[Toptpetsr: H. 1. BaBunos, 1. B. Muuypums, I'. JI. Kapnieuenko, M. ®@. IBaHoOB.

Tabmuubl 1 cxembl: kapta «LIeHTpBI MPOMCXOXKIEHUS U MHOr000pasusi KyJIbTYPHBIX DPAaCTEHHI»,
«Ilopoapl JOMaIIHUX JKUBOTHBIX», «CopTa KyIbTYpHBIX pacTeHHil», «OTmanéHHas TUOpUIAU3ALULY,
«Pabotel akanemuka M. @. HBanoBay, «llomummonaus», «OO0beKTbl OHOTeXHOJOTHMY», «KieTouHble
KYJIBTYpPbI U KIIOHUpOBaHue», «KoHCTpyHpoBaHHe U EPEHOC TE€HOB, XPOMOCOMY.

ObopynoBanue: MYJISDKM IJIOZOB M KOPHEIUIONOB AMKHMX (DOPM M KyJIbTYPHBIX COPTOB PACTEHHIA,
rep6apuii «CenbCKOX035HCTBEHHbIE PACTEHUS».



JlaGopaTopHble H MpaKkTH4YecKue padoThbi:

Oxckypcusi «OCHOBHBIE METObI M JJOCTUKEHHUS CEJIEKIIUU PACTEHUHN U )KMBOTHBIX (HA CENEKIIMOHHYIO
CTaHIINIO, TUIEMEHHYIO (epMy, COPTOMCIBITATEIbHBIA yYacCTOK, B TEIIMYHOE XO3SIMCTBO, J1a0OpaTOpPHUIO
arpOyHUBEPCUTETA WIM HAYYHOT'O LIEHTPA)».

11 KUIIACC

Tema 1. IBoIIOIIHOHHASA OMOJIOTHS.

[IpennochbuIKu BO3HUKHOBEHHUS SBOJIIOIMOHHON Teopuu. DBOJIOLMOHHAs Teopusi U e€ MecTo B
O6uonornu. BrusHue SBOTIONMOHHON TEOPUHU HA Pa3BUTHE OUOJIOTUH U APYTHX HAYK.

CuzerenbctBa sBomonuu. [lageoHTonornyeckue: MOCAEAOBATEIbHOCTh TIOSBICHUS BUIOB B
[aJICOHTOJIOTHYECKOM JIeTONHCH, NepexoaHbie popMel. bruoreorpadguueckue: cXoacTBO U pasindue hayH u
¢b10p MaTepUKOB U OCTPOBOB.

OMOPHOTIOTHYECKUE: CXOJICTBA M Pa3IHuusi SMOPHOHOB Pa3HBIX BHJIOB MO3BOHOYHBIX. CpaBHUTEIHHO-
AQHATOMUYECKHE: TOMOJIOTMYHBIC, AaHAJOTUYHbIC, PYyAUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKyIIpHO-
OMOXMMHYECKHE: CXOJCTBO MEXAHM3MOB HACJIEICTBEHHOCTH M OCHOBHBIX METa0OJIMYECKUX IYTEH y BCeX
OpPraHU3MOB.

OpomtonmonHas teopus Y. Japsuna. [Ipennocbuiku BOSHUKHOBEHUS AapBUHU3MA. J[BHXKYIIME CHIIbI
9BOMIONMKM  BUAOB 10 JlapBuHy (M30BITOUHOE pa3MHOXKEHHE TPU OTPAHUYEHHOCTH PECypCOB,
HeomnpeaenéHHas H3MEHYUBOCTh, 00pb0a 3a CyIIECTBOBAHKE, ECTECTBECHHBIN OTOOD).

Cunrerudeckas teopus 3Bomonun (CTD) u e€ ocHOBHBIE TTOTOKEHUSI.

MuxkposBomtonus. [lonynsanusa kak eMHUIA BUAA U IBOJIIOLIUU.

JBukytiue cuibl (pakTopbl) SIBOIIOIHUH BHIOB B IpUpoie. MyTallMOHHBIH MpoLiecC 1 KOMOMHATHUBHAS
U3MEHYMBOCTD. [lomysroHHbIe BOJTHBI U Apeiid reHoB. M30msamust 1 MUTpanusi.

EctectBeHHbIi 0TOOp — HanpaBisomui hakTop 3Boonund. @opMbl €CTECTBEHHOTO 0TOOpA.

[TprcriocoONeHHOCT, OpPraHu3MOB KakK pe3ynbTar HBojouuu. llpumepsl npucnocobneHuit y
Opranu3MoB. ApoMOp(O3bl U UAUO-aIANITAIIH.

Bun u BumooOpazoBanue. Kpurepun Buga. OcHoBHBIE (opMBI BHI000pa3oBaHUs: reorpaduaeckoe,
9KOJIOTHYECKOE.

MaxponsBosrorusi. DopMbl IBOTIONUH: (UIETHYECKAs!, JUBEPTEHTHAS, KOHBEPIeHTHAs, TTapaJlIeIbHast.
HeoGpatumocTs 3BOITIOLINY.

[IpoucxoxaeHne OT HeClNEeUUAIU3UPOBAaHHBIX MpeakoB. [Iporpeccupyromias —crenuanu3anus.
AnanTuBHAas paguaiys.

JdemoHcTpaumnu:

[Toprpetsr: K. JIunnein, XK. b. Jlamapk, Y. Japsun, B. O. KoBanesckuii, K. M. bap, 3. I'ekkens, O.
Mromnep, A. H. Cesepriios.

Tabmuel 1 cxembl: «Pa3BuTue OpraHWyeckoro Mupa Ha 3emie», «3apobllId MO3BOHOYHBIX
KUBOTHBIX», «Apxeontepukc», «Dopmbel 00ppObl 3a cymiecTBoBaHUE», «EcTecTBeHHBIH 0TOODY,
«MHorooOpa3ue copToB pacTeHui», «MHOrooopasue mopoa KUBOTHBIXY», «llomymsauuny, «MyTalmoHHas
U3MEHYHUBOCTHY, «Apomopdossry, «muoamanramumy, «OOmas aereHepanus», «JBUXKYyIIHE CHIIbI
sBomonnny, «Kapra-cxema wmapmpyra mnyremectsus Y. JlapBunay, «boppba 3a cyliecTBOBaHHEY,
«IIpucnocobneHHoctb  opranusmoB»,  «l'eorpapuueckoe  BupooOpa3zoBaHHE»,  «IKOJOTHUYECKOE
BU000pa30BaHUE».

O6opynoBaHue: KOJUIEKIUS HACEKOMBIX C Pa3jMUYHBIMM THUIIAMU OKPACKH, HAOOp IUIOJOB U CEMSH,
koyuteknus «lIpumepsl 3alUTHBIX TPHUCIOCOONCHUN Yy KUBOTHBIX», MOjaenb «OCHOBHBIE HaIpaBIICHUS
IBOJTIONINMY, 00bEMHAsA MOieTb «CTPOEHHE TOJIOBHOT'O MO3Ta MO3BOHOYHBIX .

buoreorpadudeckas kapra mupa, Koyekius «DPopMbl COXPaHHOCTH HMCKOMAEMBIX >KUBOTHBIX H
pacTtenuii», moaens anmiuukanus «llepekpéct xpomocom», BiakHble mpernaparbl «Pa3Butue HaceKOMOroy,
«Pa3BuTHE IATYIIKUY», MUKpOTpenapat «Jpo3oduia» (HopMa, myTaniuu GOpMbI KPBUIBEB U OKPACKH TETa).

JlaGopaTopHble U NpaKkTH4ecKue padoTbi:

JlaGopatopHas padota Ne 1. «CpaBHeHuE BUIOB 110 MOP(OIOTHIECKOMY KPUTEPHION.

JlaGopatopnast pabora Ne 2. «Onucanue NpUCIIOCOOJIGHHOCTH OpTraHW3Ma M €€ OTHOCHTEIBHOTO
XapakTepay.

Tema 2. Bo3HnkHOBeHHME M pa3BUTHE )KU3HU Ha 3emie.



JlonayuHble MpeacTaBiIeHUs O 3apOXKIACHUM KU3HU. HaydHble rHmore3sl BOSHUKHOBEHUS >KM3HU Ha
3emiie: abMOTeHe3 U MaHCTIEPMHsL. XUMHUUECKasi IBOJIOHS. AGHOTeHHBI CHHTE3 OPraHMYECKUX BEIIECTB U3
HEOPraHWYECKUX. OKCHEPUMEHTAIBHOE MOATBEPKICHUE XUMHUYECKOM »HBoonuu. HavanbHble 3Tamsl
O6uonornyeckoit sBomouuu. lunoresa PHK-mupa. ®opmupoBanue MeMOpaHHBIX CTPYKTYp H
BO3HUKHOBEHHE MPOTOKIETKHU. [lepBble KieTkH U ux 3Bosronus. PopMHUpPOBaHUE OCHOBHBIX TPYIIN KUBBIX
OpraHU3MOB.

PazButue xu3nu Ha 3emiie 1o 3paMm W nepuojam. Karapxeil. Apxeiickas U NpOTEpO30MCKasl APbI.
[Maneosoiickas 2pa u e€ TEpUOABl: KEMOPUNCKUN, OpPJOBUKCKUN, CHIIYPUHUCKHN, JIEBOHCKUH,
KaMEHHOYTOJIbHBIN, TEPMCKH.

Me3so30iicKas 3pa U €€ IepruoAbl: TPHACOBBIN, FOPCKUH, MEJIIOBOM.

Kaiino3zoiickas apa 1 €€ nepuo/ibl: ajJeoreHOBbINA, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTUKa KIMMAaTa U Fe€0J0rH4ecKuX MpoueccoB. OCHOBHBIE 3TAIlbI ABOJIIOLUU PACTUTEIBHOTO
U KMBOTHOTO Mupa. ApomMopdo3bl y pacTeHHI U KUBOTHBIX. [losiBleHMe, paclBET W BbIMHpPAHUE TPYIII
JKUBBIX OPraHU3MOB.

Cucrema OpraHM4eCcKOro Mupa Kak OTpakeHHe 3BOJOLMH. OCHOBHBIE CHCTEMAaTUUYECKHUE TPYIIIbI
OpraHU3MOB.

OBOJIIOLIUSL YEJIOBEKa. AHTPONOJIOTHUS KaK Hayka. Pa3BUTHE NpPEACTABICHHI O NPOUCXO0XKICHUU
yesnoBeka. Meroabl u3yueHusi aHTtpornoreHe3a. CXoAcTBa W pa3jiMyMsl 4YEJNOBEKA U KUBOTHBIX.
CucremMaTH4ecKoe MOJI0KEHHUE YEIOBEKa.

JBwxynme cuibl ((akTopsl) aHTpororeHe3a. HaciencTBeHHas HW3MEHYMBOCTh M €CTECTBEHHBIN
ot0op. Ob1ecTBeHHBIN 00pa3 )KU3HU, U3TOTOBICHUE OPYAUM TPYy/a, MBIILIICHUE, PEYb.

OcCHOBHBIE CTaJIUM W BETBU HBOJIOIMU YEJIOBEKA: aBCTpajiomuTeku, YermoBek ymenbid, YemoBex
npsaMoxosaumi, Yenosek HeanaepTanbckuil, Yenosek pazymubiid. Haxonku MckonaeMbIX OCTaTKOB, BpeMs
CYIIECTBOBaHHMS, O0JIACTH pacIpoCTpaHeH s, 00BEM TOJIOBHOTO MO3Ta, 00pa3 )KU3HU, OPYAHUSL.

Yenoseueckue pacbl. OCHOBHBIE OOJIBIINE PAChl: €BPOINIEONIHAS (€Bpa3HiicKas), HErpO-aBCTPaIouIHAS
(9KBaTOpHAJIbHAS), MOHT'OJIONIHAS (a3UMaTCKO-aMepUKaHCcKas). YepThl MpUcrocoOIeHHOCTH IIpeICTaBUTeNIen
YEJI0BEUECKUX pac K YCIOBHAM CyILeCTBOBaHUS. ENMHCTBO yenoBeueckux pac. Kputuka pacusma.

JdemoHcTpaumnu:

[Toptpetsr: @. Penn, JI. ITacrep, A. W. Onapun, C. Munep, I'. FOpu, Y. /lapBuH.

Tabmuubr u cxembl: «Bo3HukHOBeHHe COJHEYHOH CHCTEMBI», «Pa3BUTHE OPraHUYECKOTO MHPaAY,
«PactutenbHas kietka», «OKuBoTHas kietkay», «lIpokapuornueckas kierka», «CoBpeMeHHas cHUCTeMa
OpraHMYecKoro Mupa», «CpaBHEHME AaHATOMHUYECKUX 4YEepT CTPOEHHUS 4YeloBeKa U YeIOBEKOOOpa3HbIX
00e3bsiH», «OCHOBHBIE MeECTa MAJECOHTOJOTHYECKUX HAXOJOK MPEJKOB COBPEMEHHOIO YEJIOBEKa»,
«/IpeBHerimme moan», «Ipesaue moan», «IlepBbie COBpeMEHHBIE JIIOAN», «UeIT0BEYECKUE pAChI».

Ob6opynoBanue: mymspku «lIporcxoknenune denoBeka» (OHOCTBI aBCTPAJONUTEKa, MUTEKAHTPOINA,
HeaH/epTaliblla, KPOMaHbOHIIA), CIENKH WIM U300paKeHHs KaMEHHBIX OpYAMH MEpBOOBITHOTO YEIOBEKa
(xkaMHU-yOTIIIEphl, pyOHIa, cKkpedia), TeOXpOHOJIOrHYecKas Tabnuia, KoieKius «DopMbl COXpaHHOCTU
MCKOIIA€MbIX )KHBOTHBIX M PACTEHUIN.

JlabopaTopHbIie U IpaKTHYeCKHe PadoThI:

[Ipaktuueckass pabora Ne 1. «M3yueHne HCKOMAEMBIX OCTAaTKOB pACTEHHWW M JKUBOTHBIX B
KOJUICKIUSAX».

OKcKypcusi  «OBOJIIOLMSI  OpraHUYeckoro Mupa Ha 3emie» (B eCTEeCTBEHHO-HAy4YHBIH WJIU
KpaeBeuecKuil My3eit).

Tema 3. Opranusmbl U OKpPY:Kalolas cpeaa.

DKOJIOTHSl KaK Hayka. 3aJaud W pa3Aelibl 3KOJIOrMU. MeTOabl SKOJOTHYECKUX HCCIEeI0OBAHUM.
DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl 0OuTaHUS OPraHU3MOB: BOIHAS, HA3E€MHO-BO3/AYIIIHAS, TOUBEHHAs, BHYTPHOPTaHU3MEHHAS.

Oxonorundeckue (axropsl. Knaccudukaius skogorudeckux (GpakTopoB: abMOTHYECKHE, OMOTHIECKHE
U aHTpoToreHHble. [[eficTBre sKoIorndYeckux (akTopoB HAa OPTaHU3MBI.

AOuoTtndeckrue (HhakTOphl: CBET, TeMmIlepaTypa, BiIaKHOCTh. dDoromepuonusm. [Ipucrnocobnenus
OpPraHU3MOB K JICUCTBUIO a0NMOTHYeCKuX (pakTopoB. buonornueckue puTmel.

buotnueckne Qakropel. Buasl OmoTHYECKMX B3aMMOJICHCTBUN: KOHKYPEHIIHS, XHUIIHHYECTBO,
cum6Ono3 u ero ¢opmel. [lapazutusm, Koomepamus, MyTyalu3M, KOMMEHCAIU3M (KBapTHPAHCTBO,



HaxJICOHWYECTBO). AMEHCaIM3M, HEUTpaiu3M. 3HauyeHHWe OMOTHYECKMX  B3aUMOJACHCTBUN  JUIs
CYIIECTBOBaHMS OPraHU3MOB B IPUPOJIHBIX COOOIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKU Momyasiund. OCHOBHBIE MOKA3aTeNH MOMYJISIUN: YUCIECHHOCTb,
IUIOTHOCTh, POKIAEMOCTh, CMEPTHOCTh, MPHUPOCT, MUTparus. J[MHaAMHKA YUCICHHOCTH TOIMYNSAIHA U €8
perysuus.

JdemoHcTpaumuu:

[Toptpetsr: A. I'ym6oasaT, K. @. Pynse, 3. ['ekkens.

Tabmuubr u cxembl: kapra «llpupomubie 30HBI 3emnu», «Cpeapl OOUTaHUS OpPTraHU3MOBY,
«Dotonepuoguzmy», «llomynauun», «3aKOHOMEPHOCTH POCTAa YWCICHHOCTH MONYISIUU HH(PY30pHUH-
Tydenbkny, «[lumessie nemnm.

JlaGopaTopHble U NpaKkTH4YecKre padoThbi:

Jlaboparopuas pabora Ne 3. «Mopdomorndeckue OCOOCHHOCTH PpACTEHHUM U3 Pa3HBIX MECT
oOUTaHUSY.

JlaboparopHnas padota Ne 4. «BinsHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIEYyCay.

[TpakTrueckas padota Ne 2. «IToacuéT MIOTHOCTH MOMYJISIMA PA3HBIX BUOB PACTCHUI.

Tema 4. Coo01ecTBa U 3K0JI0THYEeCKHE CHCTEMBbI.

CooOuiectBo opranu3smMoB — OuorneHo3. CTpyKTypsl OHOLIEHO3a: BUAOBas, MPOCTPAHCTBEHHAs,
Tpodudeckas (numieBas). Bunsl-nomuHanTel. CBs3u B OHOIIEHO3E.

Okonoruyeckue  cucteMbl  (dkocucremsbl). [lonatue 00 9skocuctemMe U OHOreolEHO3E.
QOyHKIIMOHATBHBIE KOMIIOHEHTBI HSKOCHCTEMBI: MPOAYIEHTHI, KOHCYMEHTBI, penyuneHThl. Kpyrosopor
BEIIECTB U MMOTOK HEPTUU B dKocucTeme. Tpoduueckue (MUILIEBbIE) YPOBHU SKOCUCTEMBI. [IuieBbIe nenu u
cetd. OCHOBHBIE MOKA3aTeNN SIKOCUCTEMbI: OMoMacca, IPOAYKIMSL. DKOJIOTMUECKUE TUPaMUIbl: TPOAYKIIUH,
YHUCIIEHHOCTH, OroMacchl. CBOMCTBA DKOCUCTEM: YCTOMYHUBOCTh, CAMOPETYJIIsLUsA, pa3BuTHe. CyKiieccusl.

[TpuponaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03EP U peK. DKOCHUCTEMA XBOMHOIO MM IIMPOKOJIUCTBEHHOIO
jeca.

AHTpPOIIOTEHHBbIE ~ 3KOCHCTEMBI.  ArposKocucTembl.  YpOoskocucreMbl.  buonornueckoe u
XO03SUCTBEHHOE 3HAYCHHE arpOdKOCHCTEM U YPOOIKOCHCTEM.

buopasnHooOpasue kak Qakrop ycroiumBoctH dkocucteM. CoxpaHeHHE OHMOJIOTHYECKOTO
pa3HooOpasus Ha 3emiie.

VYuenne B. U. Bepranckoro o 6uocdepe. ['panuiibl, coctaB u cTpykrypa 6nocdepsl. JKuBoe BemecTBo
u ero ¢yHkuuu. OcoOeHHOCTH Onocdepsl Kak Io0albHOM 3KocUCTeMBl. JlMHaMUYecKoe paBHOBECHE U
oOpaTHas cBsi3b B Ouocgepe.

KpyroBopotsl BemecTB U OMOr€OXMMHYECKHE IMKIIBI 3JIEMEHTOB (Yriepoja, a3oTa). 30HaJbHOCTh
ouocdepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuectBo B Ouochepe 3emsn. AHTpONOreHHble H3MeHeHUs B Ouocepe. I[obanbHble
9KOJIOTHYECKHE TPOOIIEMBI.

CocymecTBoBaHue MpUpojabl U yenoBeuecTBa. CoxpaHeHHe OHMOpa3HOOOpa3us Kak OCHOBa
ycroiunBocTd  Omocdeprl. OCHOBa palMOHAIBHOTO YIPABICHUS MPUPOJHBIMH peECypcaMH M UX
UCToNb30BaHue. JlocTikeHns: OMONIOTUH U OXpaHa MIPUPO/IBIL.

JemoHcTpaumnu:

[Toprpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuuper u  cxemsl: «[lumesbie wnenm», «buorneHo3: coctaB M CTpykTypay, «lIpupoaHbie
coobmiectBa», «llemu muTaHus», «IJKojormueckas mupamuaa», «buocdepa m uyemoBek», «IKocucTeMa
HIMPOKOJIUCTBEHHOTO Jiecay, «DKOCHUCTeMa XBOMHOro Jjeca», «buoneHo3 Bomoémay, «ATpoLEeHO03Y,
«[IpuMepHbIe aHTPOTIOTEHHBIE BO3ACUCTBUS HA TPUPOY», «BakHeille HCTOYHUKY 3arps3HEHHS BO3/1yXa
U TPYHTOBBIX BOA», «llouBa — BakHelas cocTaBisiomas ouochepb», «DakTopbl Aerpajaluu MOYBY,
«[TapuukoBbiii 3pdexT», «DakTopsl pPaAMOaKTUBHOTO 3arps3HeHHs Ouocdepb», «OOmas CTpyKTypa
o6uocteps», «Pacmpoctpanenune xu3HU B Ouochepe», «O30HOBBI 3kpaH Ouocdepnl», «Kpyroopor
yriepoja B 6uocgeper, «KpyroBopot a3ora B IpHpoJie».

OOopynoBanue: Mojenb-ammuakanus «Tunugaeie  OWOLIEHO3B», TepOapuii  «PacTuTenbpHBIC
cooOmiecTBa», Koutekiuu «buoreHo3», «BpeauTenu BaXHEHIINX CENTbCKOXO3SHCTBEHHBIX KYIBTYP»,
repOapuy W KOJUICKIIMM PACTCHWH ¥ JKUBOTHBIX, MPHHAMISKANIMNE K PAa3HBIM SKOJOTHYECKUM TpYIIam
onHoro Buna, Kpacnas kuura Poccuiickoit @eneparnu, n300paxeHHs] OXpaHSIEMBIX BHJIOB PAaCTECHUH U
KUBOTHBIX.



I[TNTAHUPYEMBIE PE3VJIbTATBI OCBOEHMA ITPOI'PAMMELI I10 BMOJIOTMIM HA BA30BOM
YPOBHE CPEJJHEI'O OBIIIET'O ObPA3OBAHNA

Cornacao ®I'OC COO, ycraHaBnuBarOTCsl TpeOOBaHHS K pe3yibTaTaM OCBOCHHUS OOYYaIOUIMMHUCS
IpOrpaMM CpeAHero o0Iero o0pa3oBaHus: JUYHOCTHBIM, METAIIPEAMETHBIM U IIPEAMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbHI

B cTpykType JIMYHOCTHBIX pE3ylbTaTOB OCBOEHHUs Ipeamera «bHoJorus» BbIACIEHBI CIEIYIOLINe
COCTABIISIIONINE: OCO3HAHUE OOYYAIOMIMMHUCS POCCHUCKOW TPaXKITaHCKOH HICHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH M CAMOOIPEACNICHUIO, HAIMYNE MOTHUBALMU K OOy4YEHHIO OHOJIOTHH,
[eJICHANIPABICHHOE Pa3BUTHE BHYTPEHHUX YOEXKJICHHM JTUYHOCTHM HAa OCHOBE KIIIOYEBBIX IIEHHOCTEH W
UCTOPUYECKHUX TPaJULUN Pa3BUTUS OMOJOTHYECKOrO 3HAHMS, TOTOBHOCTh M CIIOCOOHOCTH OOYYaroIIMXcs
PYKOBOJACTBOBATHCS B CBOEH JEATEIBLHOCTH LEHHOCTHO-CMBICIOBBIMU YCTAHOBKAMH, MPUCYIIUMUA CUCTEME
Ouosoruueckoro o0pazoBaHus, HAJMYKHE SKOJIOTHYECKOro MPaBOCO3HAHUS, CIIOCOOHOCTH CTaBUThH LEIU U
CTPOUTD KU3HEHHBIC IIJIAHBI.

JIn4HOCTHBIE pe3yNbTaThl OCBOCHUS MpenMera «buonorus» mocTUraloTcs B €IMHCTBE y4eOHOU U
BOCITUTATEILHON JIEATEIIBHOCTA B COOTBETCTBUU C TPAJAUIIMOHHBIMU POCCUMCKUMU COIMOKYJIBTYPHBIMH,
UCTOPUYECKUMH U JYXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMU, IPUHATHIMH B OOIIECTBE MPABUJIAMU U HOPMaMU
MOBEJICHUS U CIIOCOOCTBYIOT IpOIlEcCaM CaMOIIO3HAHUS, CAMOBOCIIMTAHUS M CaMOPAa3BUTHS, Pa3BUTHS
BHYTPEHHEH MO3UIMHU JIMYHOCTH, NATPUOTU3MA, YBAXKEHUSI K 3aKOHY M IPABONOPAJIKY, YEJIOBEKY TpyAa U
CTapiieMy IOKOJEHHI0, B3aUMHOTO YBa)XKCHHUS, OEPEKHOrO0 OTHOIIEHUS K KYJIbTYPHOMY HACJICAHIO U
TpaAUIMsAM MHOTOHALIMOHAJIBHOTO Hapoaa Poccuiickoit @eaepaunu, Ipupoae U OKpYKarollen cpese.

JIM9HOCTHBIE Pe3yJbTaThl OCBOCHHS yUeOHOTO TpeameTa «BHoIorus» J0KHEI OTPaXaTh TOTOBHOCTh
U CIIOCOOHOCTh OOYyYarolIUXcsl PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHONM BHYTPEHHEH MO3UIMEH JIHMYHOCTH,
CHUCTEMON IICHHOCTHBIX OpPHMEHTAIMi, TO3UTUBHBIX BHYTPEHHUX YOEKIEHHM, COOTBETCTBYIOIIUX
TPaJMLIMOHHBIM LEHHOCTSM POCCHUHCKOTO OOIIECTBa, pACHIUPEHHUE IKUZHEHHOTO OIbITa M  OIbITa
JIESATEILHOCTH B MPOIIECCE pealn3allid OCHOBHBIX HAMPABICHUM BOCMUTATEIBHON NEATEILHOCTH, B TOM
YUCJIE B YACTHU:

1) rpakIaHCKOro BOCIIMTAHUS:

c(hOpPMUPOBAHHOCTH TPAKIAHCKON MO3UIMH 00YYarOIIerocs Kak akTUBHOTO M OTBETCTBEHHOTO YJieHA
POCCHICKOTO 00IIIEeCTBA;

OCO3HaHHE CBOMX KOHCTHTYIIHOHHBIX MIPaB U 00SI3aHHOCTEH, YBaXKEHHE 3aKOHA U TIPABOIIOPSIKA;

TOTOBHOCTb K COBMECTHOM TBOPUYECKOW IEATEIHHOCTH TMPHU CO3/IaHUU y4EOHBIX MPOEKTOB, PEIICHUU
yueOHBIX ¥ MMO3HABATEIbHBIX 33/1a4, BHITOJHEHUU OUOJIOTMUECKUX IKCIIEPUMEHTOB;

CITOCOOHOCTH OTIPEIENATh COOCTBEHHYIO TTO3MIIMIO TIO OTHOIICHUIO K SIBIIEHUSM COBPEMEHHOU >KU3HU
1 OOBSICHATH €€;

YMEHUE YUUTHIBaTh B CBOUX JCHCTBUAX HEOOXOIMMOCTh KOHCTPYKTUBHOTO B3aUMOICHCTBHUSI JTFOJIEH C
pa3HbIMH YOKIACHUSIMH, KYITbTYPHBIMU IIEHHOCTSIMHU M COITUAIBHBIM MOJ0KEHHEM;

TOTOBHOCTb K COTPYIHHUYECTBY B MPOIIECCE COBMECTHOTO BBHITIOJIHEHMS YUEOHBIX, TTO3HABATEIBHBIX U
HCCIIEIOBATENCKUX 33]1a4, YBAKUTEIFHOTO OTHOIICHUS K MHEHHUIO OMIMOHEHTOB MPU 00CYKIEHUU CIIOPHBIX
BOIIPOCOB OMOJIOTUYECKOTO CO/EPIKAHMUS;

TOTOBHOCTh K T'YMaHUTApPHOU U BOJIOHTEPCKOM JI€ATEIbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

c(OpPMUPOBAHHOCTh POCCUUCKON Tpa)KTaHCKOW HMIASHTHYHOCTH, MATPHOTU3MA, YBAKEHHUS K CBOEMY
Hapo/dy, YyBCTBAa OTBETCTBEHHOCTH mepea PoauHON, ropaocTH 3a CBOM Kpail, cBoro PoanHy, CBOM S3bIK U
KYJIbTYpY, IPOILIOE U HACTOSIIEe MHOTOHAIIMOHATBLHOTO Hapoia Poccuu;

[IEHHOCTHOE OTHOIIEHUE K IPUPOJHOMY HACIEANIO M TTaMSATHUKAM MPUPOJIBI, TOCTHREHUsIM Poccun B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OIICHMBAaTh BKJIQJ POCCHMCKUMX YYEHBIX B CTAaHOBJICHHUE M pPa3BUTHE OWOJIOTUH,
MOHMMAHUS 3HAueHUs OMOJOTHMH B TIO3HAHWM 3aKOHOB MPHUPOJBI, B KM3HU YEJIOBEKa M COBPEMEHHOTO
00111eCTBa;

ujeiHas yOeKIEHHOCTh, TOTOBHOCTh K CIy)K€HHIO M 3amure OTedecTBa, OTBETCTBEHHOCTh 3a €ro
cyne0y;



3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHUE JYXOBHBIX LIECHHOCTEN POCCUNCKOr0O HAPOAa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO ITOBEJCHHUS;

CIOCOOHOCTh OLIEHMBATh CHUTYallMI0 W TPUHUMATh OCO3HAHHbBIE pEIICHHs, OPUEHTUPYICh Ha
MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHME JIMYHOTO BKJIaJa B IOCTPOECHUE YCTOMUMBOTO OYAYIIETo;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POAMUTEIISAM, CO3/JAHUI0 CEMbH HA OCHOBE OCO3HAHHOT'O IIPUHATHUS
LIEHHOCTEN CEMENHOM )KU3HU B COOTBETCTBUU C TPAAULUAMU HapooB Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS :

ACTETUYECKOE OTHOIICHHE K MHPY, BKJIIOYAsl 3CTETHKY ObITa, HAYYHOTO M TEXHUYECKOT'O TBOPUECTBA,
cropTa, Tpy/Ja, 0OIeCTBEHHBIX OTHOIICHU;

MMOHUMaHUE SMOLHUOHAIBHOTO BO3JICUCTBHS )KUBOM MIPUPOBI U €€ LIECHHOCTH;

FOTOBHOCTh K CaMOBBIPA)KEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHUE IMPOSBIATh KadyecTBa
TBOPYECKOM JINYHOCTH;

5) ¢usuyeckoro BocnUTAHUA, (OPMUPOBAHMS KYJBTYPbI 30POBbSI H IMOUMOHAJIBLHOIO
Os1aromosyqusi:

MOHMMAaHUE U peau3alus 3I0pOBOro u 0e30nacHoro odpasa KHu3HU (370pOBOE MUTaHKE, COOTIOCHHE
TUTMEHUYECKUX MPABUI U HOPM, COATAaHCUPOBAHHBIM PEXUM 3aHATUN U OTAbIXA, peryispHas (usndeckas
AKTUBHOCTH), OEPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHHS K COOCTBEHHOMY (PH3UYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

MOHMMAaHHUE LEHHOCTU MPaBWJI HHIWBUIYaJbHOTO M KOJIJIEKTUBHOTO O€30MacCHOTO TOBEJCHUS B
CUTYyalUsX, YTPOKAKOLIUX 340POBBIO U KU3HU JIIOJIEH;

OCO3HaHUE TOCJEACTBUNA M HEMPHUATHS BPEIHBIX MPHUBBIUEK (YHOTPEOIEHUS alKOTroJsi, HAPKOTHUKOB,
KYpEHHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTB K TPYZly, OCO3HAaHHE IEHHOCTH MacTepPCTBa, TPYI0TIO0HE;

FOTOBHOCTh K AKTUBHOW JEATEIBHOCTH TEXHOJOTMYECKOW M COLMAIbHOM HAaINpaBIECHHOCTH,
CIIOCOOHOCTh MHULIMMPOBATD, IJIAHUPOBATh U CAMOCTOSITEIIBHO BBIIOIHSTH TaKyl0 JAESITEIbHOCTD;

MHTEpPEC K pa3Nu4HbIM cdepaM npodeccuoHAIbHON AESITeNbHOCTH, YMEHHUE COBEpPIIATh OCO3HAHHBIM
BbIOOp Oyayiel npodeccuu U pean30BbIBaTh COOCTBEHHbBIE )KU3HEHHbIE TJIaHbI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO M caMOOOPa30BAHUIO HA NMPOTSHKEHUH BCEH )KU3HU;

7) IKOJIOTHYECKOT0 BOCIIMTAHMS:

HKOJIOTHYECKH IIeJIecO00pa3HOe OTHOLIEHHE K MPUPOAE KaK MCTOYHHKY KH3HM Ha 3emie, OCHOBE €€
CyILIECTBOBAHUS;

MOBBIIIEHNE YPOBHS 3KOJOIMUYECKOW KYJIbTYpPbI: IPUOOPETEHUE OMNbITA INIAHUPOBAHUS MOCTYIKOB U
OLICHKH UX BO3MOXHBIX ITOCIIEICTBUN JIJIS1 OKPYXKAIOIIEH CPENIbL;

0CO3HaHME INT00ATBHOTO XapaKTepa 3KOJOrMYECKUX Mpo0eM U IMyTel UX pelieHus;

CIIOCOOHOCTh HCIIOJIB30BAaTh MpUOOpEeTaeMble MPU H3YYEHUHM OWOJOTMM 3HAHUS U YMEHUS IpHU
pelLeHnH MpodIieM, CBA3aHHBIX C PALMOHAIBHBIM IPUPOAONOIb30BaHNEM (COOIIOCHNE MTPABUIT TOBEICHHS
B IPUPOJIC, HAINPABICHHBIX HAa COXPAHEHHWE pPABHOBECHsS B DJKOCHCTEMAX, OXPaHY BHJIOB, JKOCHCTEM,
o6uocdepsl);

AKTUBHOE HENPUATHE JEUCTBUM, NPUHOCAIIMX BpEI OKPYXAIIIEH MPUPOAHON Cpene, yMeEHue
IPOTHO3UPOBAaTh HEOJArONpUSATHBIE HKOJOTHYECKUE TMOCHEJICTBUS MPEANPUHUMAEMBbIX JCUCTBHH U
peoTBpallaTh UX;

HaJIMYME PA3BUTOrO 3KOJOTUYECKOIO MBIIUIEHUS, IKOJIOTUYECKON KYJIbTYpHI, ONBITA JESATEIBHOCTH
9KOJIOTMYECKON HANpaBiICHHOCTH, YMEHUS PYKOBOJACTBOBATHLCS UMM B MTO3HABATEIbHON, KOMMYHUKATUBHOM
U COLUMAIbHOM IpPaKTUKE, TOTOBHOCTH K YYacTHI0 B IPAKTUYECKOW JEATEIbHOCTU 3KOJOTHYECKON
HaIlPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI'0 IO3HAHMA:

c(OpMHUPOBAHHOCTH MUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U
00I11eCTBEHHOM NMPAaKTUKU, OCHOBAHHOT'O HA JTHAJIOTe KYJIBTYp, CIIOCOOCTBYIOIIEr0 OCO3HAHHIO CBOETO MECTa
B MOJIUKYJIBTYPHOM MHPE;

COBEpUICHCTBOBAHUE SI3BIKOBOM M UYUTATENICKOM KYJIBTYPBl KaK CpPEACTBA B3aUMOJAEHUCTBHUSA MEXKITY
JIOJIbMU U TTO3HAHUS MUPA;



MOHWMaHHE CTICU(PUKN OMOIOTHN KaK HAayKH, OCO3HAHUsS €€ POl B (JOPMHPOBAHUH PAIIMOHATIHLHOTO
HAYyYHOTO MBIIICHUS, CO3JaHUM IEJIOCTHOTO TPEICTABICHUS 00 OKPYXAIOIIeM MHpE KaKk O CIUHCTBE
NpUPOJIBI, 4YeJOBEeKa W OOIIecTBa, B IMO3HAHWM IPHPOTHBIX 3aKOHOMEPHOCTEH W PEIICHHH MpoOiieM
COXpaHEHHUSI IPUPOJTHOTO PABHOBECHS;

yOeXKIIEHHOCTh B 3HAYUMOCTH OWMOJIOTMH Ui COBPEMEHHON IMBWIIM3AIUU: OOECIICUCHHS] HOBOTO
YPOBHSI Pa3BUTHUS MEIUIIMHBI, CO3/IaHUE MEPCICKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX peliaTh pPecypCHBIC
npoOJIeMbl Pa3BUTHS YEIOBEYECTBA, MOUCKA IyTeH BBIXOAA M3 TJIOOATBHBIX JKOJIOTUYECKUX HpOOIeM |
obecrnievyeHus nepexo/ia K yCTOMYUBOMY Pa3BUTHIO, PAIlMOHAILHOMY MCIOJIb30BAHUIO TIPUPOTHBIX PECYPCOB
¥ (OPMHUPOBAHUIO HOBBIX CTaHJAAPTOB )KU3HU;

3aMHTEPECOBAHHOCTH B IMOJIYYEHUU OMOJOTUYECKUX 3HAHWHA B IEJSIX MOBBIMICHUS OOIIEH KYIbTYpHI,
€CTECTBEHHO-HAYYHOW TPAMOTHOCTH, KaK COCTaBHOM YacTH ()yHKIIMOHAJIHHON IPaMOTHOCTH OOYUYaIOIIHXCS,
dbopMupyeMoii IpU U3ydeHUU OUOJIOTHH;

MOHMMaHHE CYITHOCTH METOJIOB TIO3HAHUS, MCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
UCIIONIb30BATh TIOYyYaeMble 3HAHWS JUIS aHalW3a W OOBSCHEHUS SIBJICHUW OKPYKAIOMIETO MHpa U
NPOMCXOJSIINX B HEM U3MEHEHUH, YMEHHE JIeJIaTh 000CHOBAHHBIC 3aKJIFOUYCHUS HA OCHOBE HAYYHBIX (haKTOB
Y UMCIOIINXCS JAHHBIX C IIENIBIO MOTYYCHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOSITETILHO HCIIOJIB30BaTh OWOJIOTUYECKUE 3HAHHS JUIA PEUICHUs NpoOjeM B
PEATBbHBIX KU3HEHHBIX CUTYAIUsX;

OCO3HAHHWE IEHHOCTH HAy4YHOW JICATEIIbHOCTH, TOTOBHOCTh OCYIICCTBISATh IPOCKTHYIO U
HCCJICIOBATEILCKYIO ACSITEIbHOCTh MHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHUI0 U CaMOOOpa30BaHUIO, K aKTUBHOMY
MOJTYYEHUIO HOBBIX 3HAHUH 110 OMOJIOTHH B COOTBETCTBUU C KU3HCHHBIMH ITOTPEOHOCTSIMH.

METANPEAMETHBIE PE3YJIbTATHI

MertanpenmeTHble pe3yIbTaTbl OCBOEHUS y4eOHOro npenMera «bronorusy BKIIOYatoT: 3HaYUMBbIe JUIs
(GopMHpOBaHUS MHPOBO33PEHHSI OOYHYAIOLIMXCSA MEKAMCUUIUIMHAPHBIE (MEXIpeAMETHbIE) OOLICHAyYHbIE
HNOHSTHSL, OTpaXKaroIllMe IEJIOCTHOCTh HAyYHOM KapTHHbBI MHUpa U clHeuu(uKy MeTOJ0B IO3HAHUS,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIus, sBJICHHE, MPOLIECC, CUCTEMA, HAyYHbIN (axT,
IOPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, MCCIEJOBAHNE, HAOIIOJCHUE, W3MEPEHUE,
9KCHEPUMEHT M JpPYTuX), yYHUBEpCaJbHble YyueOHble AEUCTBUS (IIO3HABaTelIbHbIE, KOMMYHUKAaTUBHbIE,
perynsaTuBHble), obecneunBaromue (opmupoBaHue (YHKIUOHAIBHOW TI'PAMOTHOCTH U COLHUAIBHON
KOMIIETEHIINH oOyyaromuxcs, CHOCOOHOCTh oOyyJaromuxcs HCII0JIB30BATh OCBOEHHBIE
MEXIUCUUIUIMHAPHBIE, MHPOBO33PEHUYECKWE 3HAHWA M  yHUBEpPCAJIbHbIE y4yeOHble JCHCTBUS B
MO3HABATEJILHON U COLIMAJIBHOM NPAKTUKE.

MeranpeamMeTHble pe3yibTaThl OCBOECHUS MPOrpaMMBbl CPETHEro o0I1ero o0pa3oBaHMs JOKHBI
OTpaXkaTh:

Osgi1aieHHe YHUBEPCAJIbHBIMU Y4eOHbIMHU NO3HABATEIbHBIMH A€ CTBUSIMMU:

1) 6a30Bble JJOTHYECKHE [€iiCTBHSI:

CaMOCTOSITENILHO (POPMYJIUPOBATh U aKTYaJIM3UPOBATh MPOOIIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

UCMOJIb30BaTh NPU OCBOCHMM 3HAHUM MNPHUEMBI JIOTUYECKOTO MBIIUICHUs (aHaiau3a, CUHTE3a,
CpPaBHEHHUs, KJacCU(pHUKaluu, 00O0OIIEHUs), PAaCKPbIBATH CMBICI OMOJIOTMYECKUX TMOHSATHH (BBIIEIATH HMX
XapaKTepHble MPU3HAKU, YCTAHABIMBATh CBSI3U C JPYTUMHU MTOHATHUIMHN ),

ONpeAeNATh LETN ACSITEIbHOCTH, 3aJlaBas IMapamMeTpbl M KPUTEPUU HX JOCTH)KEHUS, COOTHOCHUTH
pE3yJbTaThl JEATEIBHOCTH C IOCTABIEHHBIMU LIENSAMU;

MCIIOJIb30BaTh OMOJIOTHUECKHUEe MOHITHS sl 00bsCHEHUs (DaKTOB U SIBJICHUN KUBOU MPUPOJIBI;

CTPOUTH JIOTUYECKHUE paCCYKICHHUS (MHIYKTUBHBIC, NEIYKTHBHBIC, IO AaHAJOTMM), BBIIBIATH
3aKOHOMEPHOCTH U MMPOTUBOPEUUS B PACCMAaTPUBAEMBbIX SIBICHUSAX, POPMYIUPOBATH BBIBOJIBI U 3AKIIOUEHUS;

IIPUMEHSTHh CXEMHO-MOJIETIbHBIE CPENICTBA IS NIPEACTABIEHUS CYLIECTBEHHBIX CBA3E€H U OTHOLIEHUH B
U3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a TaKKe MPOTHUBOPEUMI Pa3HOIrO POJia, BHISIBICHHBIX B Pa3iIMYHBIX
UH(POPMALIMOHHBIX HCTOYHHKAX;

pa3palaTheiBaTh IUIaH pelIeHUs MpoOJeMbl ¢ Y4ETOM aHalu3a MMEIOIIUXCS MaTepuaIbHBIX U
HEMaTEepUAJIbHBIX PECYPCOB;



BHOCUTb KOPPEKTUBBI B JESITEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LENISM, OLCHUBATH
PHUCKHU NOCIEACTBUN NEATENBHOCTH;

KOOPJIMHUPOBATh U BBINOIHATE pab0OTy B YCIOBUSX PEANbHOr0, BUPTYaIbHOIO U KOMOMHUPOBAHHOTO
B3aUMOJCUCTBUS;

pa3BUBATh KPEATMBHOE MBILIUIEHUE [P PELLICHUH )KU3HEHHBIX NIPOOJIEM.

2) 6a30BbIe HCCIET0BATEIbCKHE IeHCTBHS:

BJIAJICTh HaBBIKAMHU y4eOHO-MCCIIEJ0OBATEIBCKON U IPOEKTHOM JEesTEIbHOCTH, HAaBBIKAMU pa3peleHUs
npo6ieM, CroCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOATEIBHOMY MOMCKY METOAOB PEIICHHS MPAKTHYECKUX
3ajiay, IPUMEHEHUIO Pa3IMYHBIX METO/I0B IO3HAHUS;

MCIIOJIb30BaTh PA3JIMYHBIE BU/bI JESATEIBHOCTH 10 TOJYyYEHUIO HOBOT'O 3HAHMSI, €r0 MHTEPIPETALUH,
npeoOpa3oBaHUI0 U NPUMEHEHUIO B YYEOHBIX CUTyalUsAX, B TOM YHUCIIE€ IPU CO3/JaHUM Y4YEOHBIX H
COLIMAJIbHBIX IPOEKTOB;

(GopMHpOBaTh HAYYHBIN TUI MBIIICHUS, BIaIeTh HAYYHOH TEPMUHOJIOTHEH, KIIFOUEBbIMU MTOHATUAMUI
U METOJaMU;

CTaBUTh U (POpMyIUpPOBaTh COOCTBEHHBbIE 3aJjaud B 0Opa30BATENbHOM JEATENbHOCTH M JKU3HEHHBIX
CUTYaLUsX;

BBISBIIATh NPUYMHHO-CIICICTBEHHBIC CBA3M W aKTyaJM3UpOBaTh 3ajlady, BbIIBUIATh TUIOTE3y €€
pelleHus, HaXOAUTh apryMEeHThbl Il J0Ka3aTeJbCTBA CBOMX YTBEPXKACHMM, 3aJaBaTh IapaMerpbl U
KPUTEPHUU PELICHHUS;

AQHAIN3UPOBATh IMOJYYEHHBbIE B XOJE PELICHMs 3a/adydl pe3ysbTaTbl, KPUTUYECKU OLIEHUBATh HX
JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCJIOBUSX;

JIaBaTh OLIEHKY HOBBIM CHTYallUsIM, OLEHHBATh IPUOOPETEHHBIN OMBIT;

OCYILLECTBIIAATh  LIEJICHANPABICHHBIH IOMCK IEepeHoca CpeACTB U CHOcOOOB  JCWCTBUS B
po(hecCHOHATLHYIO CPEY;

YMETh MEPEHOCUTh 3HAHUS B [I03HABATEIbHYIO U MPAKTHUECKYIO 001aCTH KU3HEESITEIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTeil;

BBIJIBUT'aTh HOBBIE WJIEH, IpejylaraTb OPUTMHAIbHBIE MOJAXObl U PEIEHUs, CTaBUTh MPOOJIEMBbl U
3a/1a4M, JOMYCKaIOIUe aJIbTEePHATUBHbIE PEILIEHMUS.

3) pabora ¢ undgopmanmeii:

OpUEHTUPOBATLCSA B Pa3IMUHBIX MCTOYHHMKAX HMH(OpManuu (TeKCTe y4eOHOro mnocoOus, Hay4HO-
HOMYJSIPHOM JUTEepaType, OMOIIOTHYECKUX CIOBAapsIX M CIPAaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B
WNHuTepHere), aHanu3upoBaTh HHPOPMAIMIO PA3IUYHBIX BHJIOB M (OpPM MpPEACTaBICHUS, KPUTUUYECKH
OLICHUBATh €€ JOCTOBEPHOCTh U HEIPOTUBOPEUUBOCTE;

(bopMyIUpPOBaTh 3aMPOCHl U MPUMEHSTh Pa3IMUHbIE METOIBI TIPHU MOUCKE U O0TOOpE OMOIOTHYECKOM
uHpOpMaLnu, He0OOXOAMMOM IS BBITTOJIHEHHSI yUeOHbIX 3a7ay;

npuoOpeTaTh  OMBIT  HCHOJIb30BAHUSA  MH(OPMALMOHHO-KOMMYHHMKAaTHUBHBIX  TEXHOJIOTHUH,
COBEPUICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIIOJIb30BaHMS PA3JINYHbBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTHUMAJIbHYIO (OpMY NPEICTaBICHUS OHOJIOTUYECKON HHpOpMaIH
(cxemsl, rpad UKy, TUarpaMMel, TaOJIHIIbI, PUCYHKH U APYToe);

UCIIOJIb30BaTh HAy4YHBIM SI3bIK B KaueCTBE CpelCTBa MpH paboTe ¢ OMOJOrnyeckol MHQOpMaIUei:
OPUMEHATh XUMHUUYECKUe, (U3NUecKue M MaTeMaTHYeCKue 3HAaKU U CHUMBOJIBL, (hopMyibl, abOpeBHaTypy,
HOMEHKJIATypy, UCII0JIb30BATh U IPE0OPa30BbIBATh 3HAKOBO-CUMBOJINYECKHE CPEJICTBA HATIISAHOCTH;

BJAJ€Th HAaBbIKAMU pACIMO3HABaHUS M 3aIlUThl HMH(OpMaruu, HMHPOPMAIMOHHOW O0e30macHOCTH
JUYHOCTH.

OBJiajieHHe YHUBEPCAIbHBIMH KOMMYHUKATHUBHBIMM el CTBUSIMU:

1) obOmenne:

OCYILECTBIISAITh KOMMYHHMKAaIlUM BO BceX cdepax KHM3HHM, AaKTUBHO y4yacTBOBaTh B JHAJIOTe WU
JTUCKYCCUM TIO CYIIECTBY 00CYXkJaeMoil Tembl (yMEHHE 3aJaBaTh BOIPOCHI, BBICKA3bIBATH CYXKJICHUS
OTHOCHUTEIJIBHO BBINIOJIHEHUS NpEUlaraéMoi 3aJaud, YYUTHIBaTh MHTEPECHl M COINIACOBAHHOCTH IO3HMLIMN
JIPYTUX YYaCTHUKOB JIMAJIOra WU IUCKYCCHH);

pacrio3HaBaTh HeBepOalbHbIE CpeJICTBa OOINEHUS, MOHMUMATh 3HAYEHHE COLMAIbHBIX 3HAKOB,
MPENOCHUIOK BOSHUKHOBEHUS KOH(MIMKTHBIX CUTYallUi, yMETh CMAT4aTh KOH(MINUKTHI U BECTH MEPETOBOPHI;



BJIAJETh PA3IMYHBIMU croco0amMu OOLIEHHS M B3aUMOJEWCTBUS, IOHUMATh HaMEpPEHUs APYrHX
Jro/IeH, TPOSIBIIATh YBAXKUTEIHHOE OTHOIIECHHE K COOECEIHUKY M B KOPpPEKTHOH (opme (opMyIHpoBaTh
CBOU BO3PaXKEHHUS;

Pa3BEPHYTO U JIOTMYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCTIOIb30BAHUEM S3BIKOBBIX CPEJICTB.

2) coBMeCTHAs IeITeILHOCTD:

NOHMMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHONH M WHIMBHIYaIbHOH pabOTHl NMpU PEUICHUU
OMOJIOTHYECKO  MpoOJeMbl, O0OOCHOBBIBaTH  HEOOXOAMMOCTh  NPUMEHEHUS  TPYNIOBBIX  (Hopm
B3aMMO/ICHCTBHS IPU PELICHUU Y4eOHOH 3a/1a4H;

BbIOMPATh TEMATUKY U METOJbl COBMECTHBIX ACHCTBUI C yu4€TOM OOLIMX MHTEPECOB U BO3ZMOXKHOCTEH
Ka)JIOTO 4JIeHa KOJJICKTUBA;

IPUHUMATh 1€JIM COBMECTHOW J1€ATEIbHOCTH, OPraHU30BbIBATE U KOOPIMHUPOBATH JEHCTBUS IO €€
JOCTHKEHUIO: COCTABIIATH IUIAH JCHCTBHIA, pacpeiesiTh POJId C yYETOM MHEHUI YUYaCTHHKOB, 0OCYKIaTh
pe3yibTaThl COBMECTHOM paboThI;

OLICHMBATh KAaueCTBO CBOEr0 BKJIAJa M KaXJOTO YYAaCTHHKA KOMAaHAbI B OOLIMI pe3yibTarT IO
pa3paboTaHHBIM KpUTEPUIM;

Ipe/iarath HOBBIE MPOEKTHI, OLEHUBATh MJCH C MO3UIIMKA HOBU3HBI, OPUTHHATIBHOCTH, MIPAKTHYECKON
3HAYUMOCTH;

OCYIIECTBIISITh TO3UTHBHOE CTPATEIMYECKOE TIIOBEACHHWE B PA3JIMYHBIX CHTYalUsAX, MPOSBIATH
TBOPYECTBO U BOOOpaKeHUE, ObITh MHUIIMATHBHBIM.

OsJiaieHNe YHUBEPCAJIBHBIMH PeryIaTHBHBIMM el CTBUSMU:

1) camoopranu3amusi:

UCTIOJIB30BaTh OMOJIOTHYECKHE 3HAHUS JUIS BBIABICHUS NPOOJIEM M UX PEHICHUS B KU3HEHHBIX U
y4eOHBIX CUTYaLUsX;

BHIOMpPATh Ha OCHOBE OMOJIOTMUYECKUX 3HAHHUH IIEJICBBIE U CMBICJIOBBIC YCTAHOBKH B CBOMX JCHCTBHSIX
U MOCTYIKaX MO OTHOLIEHHIO K )KUBOW IPUPOJE, CBOEMY 3[J0OPOBBIO U 3/JOPOBBIO OKPYKAIOIINX;

CaMOCTOSITENIFHO OCYIIECTBIISITh TMO3HABATEIBHYIO JIEATEILHOCTD, BBISBIATH NMPOOJIEMBI, CTaBUTh U
(bopMynHupoBaTh COOCTBEHHBIE 33/1a4K B 00Pa30BaTEIIbHON JESITEIbHOCTH U )KU3HEHHbBIX CUTYaLUsAX;

CaMOCTOSITENIbHO COCTaBJIATh IUJIAH PEIICHHs MPOOJIeMBbl € Y4YETOM MMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U ITPEIIOYTECHUH;

JIaBaTh OLIEHKY HOBBIM CUTYaIlHsIM;

pacuIMpsATh paMKH Y4eOHOT0 IIpeMEeTa Ha OCHOBE JIMUHBIX MPEINOYTEHUH;

JleNlaTh OCO3HAHHBIN BBIOOP, apTyMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBATh (POPMHUPOBAHUIO M MPOSBICHUIO IUPOKOH SPYAUIIUN B PAa3HBIX OOIACTSIX 3HAHWM,
MOCTOSIHHO IMOBBIIIATh CBOM 00pa30oBaTeIbHbBIN U KyJbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYaIlUsIM, BHOCUTh KOPPEKTHUBBI B JI€ATEILHOCTh, OLIEHUBATh COOTBETCTBUE
Pe3yaBTATOB LETISIM;

BJAJ€Th HABbIKAMU IIO3HABATEIbHOM pe(rueKkcuy Kak OCO3HAHUS COBEpLIAEMBbIX JAEHCTBUM U
MBICIUTENBHBIX TPOIIECCOB, UX PE3yJIbTAaTOB U OCHOBAHMM, HCIIOIB30BATh MPUEMBI pedIeKCHU ISl OIICHKH
CHUTYyalll{, BBIOOpA BEPHOTO pEILICHMUS;

YMETh OLIEHUBATh PHUCKH U CBOEBPEMEHHO IPUHUMATH PEHICHHUS TI0 UX CHIDKCHHIO;

HNPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX [IPU aHATIU3€ Pe3yJIbTaTOB JAEATEIbHOCTH;

3) npuHsATHE CeOs1 U IPYTrUX:

NpUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA,;

NPUHUMATh MOTUBBI M @pT'YMEHTHI IPYTUX MIPH aHATN3E PE3YNIbTAaTOB JACATEIbHOCTH;

IPU3HABATh CBOE MPaBO U MPaABO JAPYTUX Ha OMINOKH;

pa3BUBATh CIIOCOOHOCTH TIOHUMATh MHP C MTO3UIMH APYTOTr0O YeIOBEKa.

MNPEJIMETHBIE PE3VYJIBTATbBI

[TpenmeTHbIe pe3ynbTaThl ocBoeHus mporpaMMmbl COO no Ouosioruu Ha 0a30BOM ypOBHE BKJIHOYAIOT
cneunduyeckue s ydyeOHoro mpeamera «buonorus» HayuyHble 3HAHHS, YMEHUS M CIIOCOObI IeHCTBUIA MO
OCBOEHHUIO, MHTEpIpETalud U MpeoOpa3oBaHMUIO 3HAHWM, BUIbI ACSITEILHOCTH IO MOJYYEHUIO HOBOIO



3HAHUS U TPUMEHEHHWIO 3HAHUN B Pa3IMYHbIX Y4E€OHBIX CHUTYyalMsX, a TakKKe€ B pealbHBIX >KU3HEHHBIX
CUTYaIlUsIX, CBSA3aHHBIX ¢ OWonormeil. B mporpaMme mpeaMeTHble pe3yabTaThl MPEACTABIEHBI MO ToJiaM
00yJeHwUsI.

[IpenMeTHbIe pe3ynbTaThl OCBOEHUsS ydeOHoro mnpeamera «buonorusi» 6 10 kKnacce HOMKHBI
OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHUK O MECTE M POJIM OMOJIOTUU B CUCTEME HAyYHOT'O 3HAHUS €CTECTBEHHBIX
HayK, B (DOPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOU KapTUHBI MUPA U HAYYHOTO MHUPOBO33pPEHUS, O
BKIIAJIC POCCUUCKHX U 3apyOCKHBIX YyUYEHBIX-OMOJOTOB B pa3BUTHE OWONOTHH, (YHKIIMOHAILHOM
rPaMOTHOCTH YeJIOBEKa JIJIsl pEeLICHHS )KU3HEHHBIX 3a]1aY;

YMEHHE PACKPBIBATH COACPXKAHHEC OMOJOTMYECKUX TEPMHUHOB U TIOHSTHUMN: KU3Hb, KIIETKA, OPTaHH3M,
MeTabonn3M (OOMEH BEIIeCTB M MpEeBpallleHUE HHEPruu), TOMeocTa3 (CaMOpEeryJsmus), YpPOBHEBas
OpraHu3aIysl JKUBBIX CHCTEM, CAaMOBOCIIPOM3BEACHHUE (PENPOIYKIINs), HACIEICTBEHHOCTh, U3MEHUUBOCTD,
POCT U pa3BUTHE;

yMEHHUE Hu3jaraTb OMOJIOTHYECKHE TeOpuH (KJIETOYHAs, XPOMOCOMHAs, MyTallMOHHAs, IICHTpaJbHAas
JIoTMa MOJIEKYIsIpHOUW Owmosioruu), 3akoHbl (I. Mennpens, T. Moprana, H. 1. BaBunoBa) u yuenus (o
[IEHTpaxX MHOT000pa3us M MPOUCXOXKACHUS KyIbTypHBIX pacteHuii H. . BaBunosa), onpenensts TrpaHULbI
UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHUE BIIAJETh METOJAaMH HAyYHOTO IMO3HAHHWA B OHOJOTHH: HAOJIOJCHHWE W OIMCAHHE KHBBIX
CUCTEM, IPOIECCOB U SBICHUI, OPTaHU3alMsI U TIPOBEACHUE OMOIOTHYECKOrO HKCIIEPUMEHTA, BBIIBUKCHHE
TUTIOTE3bl, BBISBJICHUE 3aBHCHMOCTH MEXKIY HCCICIYeMbIMA BEIUYMHAMHU, OOBSCHEHUE ITOTYYCHHBIX
pe3yNbTaTOB, HCIOJIb30BAaHHBIX HAYYHBIX IOHSATHH, TEOPUM W 3aKOHOB, YMEHHE JellaTh BBIBOABI Ha
OCHOBAHHU TIOJIYYECHHBIX PE3yIbTATOB;

YMEHHE BBIACNATh CYIIECTBEHHBbIE TPU3HAKUM BHUPYCOB, KIETOK MPOKAPUOT M  SYKapHUOT,
OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OpPraHW3MOB, OCOOCHHOCTH TIPOLIECCOB: OOMEHa BEIIECTB H
MPEBpaIeHHs] SHEPTUU B KJIETKe, (POTOCHHTE3a, MIIACTHUECKOTO M SHEPreTHYecKoro oOMeHa, XeMOCHUHTE3a,
MHTO3a, ME€H03a, OTIOIOTBOPEHUS, PAa3MHOKCHHUSI, HHIMBUIYaJIHHOTO PAa3BUTHsI OpraH3Ma (OHTOTEHE3);

YMEHHE MPUMEHATH MOTYyYCHHbIE 3HAHUS U1 00bACHEHUSI OMOJIOTUYECKHUX MPOIECCOB U SBICHUH, [T
NPUHATHS TPAKTUYECKUX PEIICHUH B MOBCEIHEBHOM KHM3HM C IENIBI0 00ecredeHus] 0e30MacHOCTH CBOETO
3I0POBbS U 370POBbSI OKPYXKAIOMIMX JIIOACH, COONIIOIEHNs HOPM TPaMOTHOTO MOBEACHUS B OKPYXKarollen
NPUPOIHON cpene, TOHUMAaHue HEOOXOIUMOCTH HCIONB30BAaHHUS JOCTH)KEHUI COBPEMEHHOW OMOJIOTUU H
OMOTEXHOJIOTHH JIJIsl pAIlMOHATIBHOTO MPUPOIONOIB30BAHNUS;

YMEHHE pemaTth 3JeMEHTapHble TEHEeTHYEeCKHE 3a/Ja4d Ha MOHO- W TUTHOPUIHOE CKPEUIMBAaHHE,
CIIETUIGHHOE HACJEeIOBAaHUE, COCTABIATH CXEMbl MOHOTHOPHUIHOTO CKpEIIMBAHHS IS TMpeAcKka3zaHus
HaCIIeIOBaHMS TPU3HAKOB y OPTaHNU3MOB;

YMEHHE BBITIONHATH JIa0OpaTOpHbIE M MpakTU4YecKHe paboThl, cOON0NaTh MpaBuiia Tpu padoTe ¢
y4eOHBIM U J1a00paTOPHBIM 000PYAOBAHUEM;

YMEHHE KPUTUYECKH OIICHMBATh W MHTEPIPETUPOBATH MHPOPMAIUIO OMOJIOTHMUYECKOTO COAEpIKAHMUS,
BKITIOYAIOIIYIO0 TICEBJIOHAYYHBIC 3HAHUS W3 PA3IMYHBIX HCTOYHHKOB (CpPEICTBAa MAaccOBOM HH(OpMAInH,
HAyYHO-TIOMYJISIPHBIE MaTepuasbl), ATUYECKHE AaCMeKThl COBPEMEHHBIX HCCIEIOBAaHUN B OHOJIOTHH,
MeIUIuHE, OMOTEXHOJIOTHH;

YMEHHUE CO3/1aBaTh COOCTBEHHBIE MHUCBMEHHbIE M YCTHBIE COOOIIEHHUS, 0000Imas OHOJIOrMYECKYIO
WH(GOPMAITHIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO HMCIIOJIB30BATh MMOHSATHIHBIN armmapaT OWoJIOTHH.

[IpenMeTHbIe pe3ynbTaThl OCBOeHUs ydeOHoro mpenmera «buonorusi» 6 11 kKnacce HOMKHBI
OTpaKaTh:

c(OpPMUPOBAHHOCTh 3HAHUW O MECTE M POJM OMOJOTHH B CUCTEME HAyYHOTO 3HAHUS €CTECTBEHHBIX
HayK, B (GOpMUpOBaHNH COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHHBI MUpPa U HAYIHOTO MUPOBO33PEHHUSI, O
BKIIaJIe POCCUUCKHX U 3apyOEKHBIX YyUYEHBIX-OMOJOTOB B pa3BUTHE OWUONOTHH, (YHKIIMOHAIHHOM
IPaMOTHOCTH YEJIOBEKA JIJISl pEIIeHNs )KU3HEHHBIX 3a71ad;

YMEHHE PaCKPBIBATh COACpKAHNE OUOIOTHUECKUX TEPMUHOB U TIOHSITHUINA: BHI, TOMYJISIIIHSI, TeHO(POH,
ABOJIIONNS, ABUXKYIHE CHIIBI ((DaKTOpPHI) IBOIIONNU, MPUCTIOCOOIEHHOCTh OPTaHU3MOB, BHI000pa30BaHuE,
JKOJIOTHYECKHE (AKTOPBI, HSKOCHUCTEMa, TMPOAYIICHTH, KOHCYMEHTBI, PEAYIEHTHl, IeNUu MUTaHHUS,
9KOJIOTUYECKasi MUpaMuIa, OuoreoreHo3, ornocdepa;

YMEHHE Hu3larath Ouojorndeckue Teopuu (dBomrounoHHas Teopus Y. JlapBuHa, CHUHTETHYECKas
TEOpHsI SBOJIONNH), 3aKOHBI W 3aKOHOMEpPHOCTH (3apojpimieBoro cxoiactBa K. M. bapa, depemoBanus



TJIaBHBIX HampaBieHuil u myteit oo A. H. CeeprioBa, yuenus o 6uochepe B. M. Bepnaackoro),
OTIPECIISATh TPAHUIIBI UX MPUMEHUMOCTH K )KHBBIM CUCTEMAaM;

YMEHHE BIJIAJIETh METOJaMU HAy4yHOrO IMO3HAHMA B OMOJOTMH: HAOMIOJCHHE M OINHCAHUE KUBBIX
CHCTEM, IMPOLIECCOB U SBICHUH, OpPraHu3alus U MPOBEICHHE OMOJIOTUYECKOTO SKCIIEPUMEHTA, BBIABIKECHHE
TUIOTE3bl, BBISIBICHUE 3aBHUCHUMOCTH MEXIY HCCIEIyeMbIMU BEJIMYMHAMHU, OOBSCHEHHE IOITy4eHHBIX
pe3yabTaTOB, HCIOJIB30BAHHBIX HAYYHBIX TOHSATHH, TEOpUH M 3aKOHOB, YMEHHE JeNaTh BBIBOABI Ha
OCHOBaHUU MOJTYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIACIATH CYIIECTBEHHbIE TPU3HAKH CTPOCHUSI OMOJIOTUYECKUX OOBEKTOB: BUJIOB, OMYJISIHUH,
POJYLEHTOB, KOHCYMEHTOB, PEAYLIEHTOB, OHOIEOIIEHO30B U HKOCHUCTEM, OCOOCHHOCTH IIPOIECCOB:
HACJIC/ICTBEHHOM W3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUIA000pa30BaHUs, MPHUCIOCOOICHHOCTH
OpPraHU3MOB, JIEHCTBUS HKOJIOTMYECKUX (AKTOPOB HA OPraHU3MbI, IEPEHOCA BEIIECTB U MOTOKA SHEPTUU B
HKOCHUCTEMAaX, AHTPOMOICHHBIX M3MEHEHHH B HKOCHCTEMax CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB H
OMOTreOXMMHYECKUX IIMKJIOB B Onocdepe;

yYMEHUE MPUMEHSATh MOJIYyYCHHBIC 3HAHUS JJIs1 00bACHEHHUS OMOJIOTMYECKHX MPOIIECCOB U SBICHUH, JUIS
OPUHITUS TPAKTHUECKUX PEIICHUN B MOBCEAHEBHOM KM3HU C LIEIbI0 oOecrieyeHus: 6e30MacHOCTH CBOETO
3JI0POBBSI U 37I0POBBSI OKPY)KAIOLIUX JIOJEH, COOMIOCHUS HOPM T'PAaMOTHOTO TOBEACHHUS B OKPY)KaIOLIeH
IPUPOJIHON cpesie, MOHUMaHUuEe HEOOXOAUMMOCTH UCIIOJIb30BAHUS JOCTUKEHHUM COBPEMEHHOI OMoNIoruu asis
PaLMOHATILHOTO MIPUPOI0IOIb30BaHUS;

YMEHHE peIlaTh 3JEMEHTApHbIE OMOJIOTMYECKHE 3aJjaud, COCTABIISATH CXEMbI MEPEHOCa BEIEeCTB U
SHEPruM B 3KocucTeMax (Lenu MUTaHus);

YMEHHE BBINIONHATH JIaDOpaTOpHbIE M IMpakTU4Yeckhe paboThl, cOONII0aTh MpaBUia MpPU padoTe C
y4eOHBIM U JJa0OPATOPHBIM 00OPYI0BAHHUEM;

YMEHHE KPUTHUYECKH OIICHHBATh W HMHTEPIPETUPOBATh MH(OPMALIUIO OHOJIOTHYECKOrO COJEpIKAHUS,
BKJTIOYAIOIYIO0 TICEBJOHAYYHBIC 3HAHUS W3 PA3IMYHBIX HCTOYHHKOB (CpEICTBAa MAaccOBOM HH(OpMAaIuw,
HAyYHO-TIOMYJISIPHBIE MaTepUalbl), paCCMaTPUBATh INI00ATBbHBIE SKOJOTHYECKHE MPOOIeMbl COBPEMEHHOCTH,
(GopMHUPOBATH 110 OTHOLIEHUIO K HUM COOCTBEHHYIO [TO3ULHIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIC MHUCHMEHHBIE M YCTHBIE COOOIIEHUS, 00001as OHOIOTHYECKYIO
UH(POPMALINIO U3 HECKOIBKMX NCTOYHUKOB, TPAMOTHO MCIOJIb30BATh MOHATHWHBIN anmapar OHOIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITACC
KoanuectBo yacoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Ne /i NporpaMMEl Beero KOﬁHTpO.}IbeIe H[%aRanecmae 06PA30BATEILHBIC
padoThI padoThI pecypeb
bu6nuoreka [IOK
. brosorns kak Hayka 2 0 05 https://m.edsoo.ru/7f41c292
bubnmoreka [IOK
2 JKuBbie cucTeMbl U UX OpraHU3aLUs 2 1 0 https://m.eds00.ru/7f41c292
. bubnnoreka LIOK
3 XHUMHYECKUH COCTaB M CTPOCHUE KIIETKU 7 0 1 https://m.eds00.ru/7f41c292
bubnnoreka LIOK
4 JKu3HeaesaTenbHOCTh KIETKU 6 0 0 https://m.eds00.ru/7f41c292
5 PasmHOXeHHe 1 UHAUBHUIYaIbHOE Pa3BUTHE 5 0 1 bubmuorexa [JOK
OpPraHU3MOB https://m.edsoo.ru/7f41¢c292
6 HacnenctBeHHOCTh M K3MEHUMBOCTh 8 0 2 bu6mmoteka [IOK
OpraHu3MOB https://m.edsoo.ru/7f41¢292
7 Ceneknust opranu3mMoB. OCHOBBI 3 0 0 bubnmnoreka [JOK
OMOTEXHOJIOTHU https://m.edso0.ru/7f41¢c292
bu6mmoreka [IOK
8 Peseparioe Bpems . 0 0 https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 34 1 4,5
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11 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3ieioB U TeM (uudposbie)
Ne i/ e —— Beero Kongpo.m,m,le Hp6aKTn'lecKne 06pa30BATETBHBIE
padoThI padoThI pecypee
1 DBOJIIONMOHHAS OWOJIOT U 9 0 1 ﬁtytlgg_l;/?;e;;iorﬁﬁ fA1cc74
2 Bo3HuKHOBEHME U pa3BUTHE KU3HU Ha 9 0 05 bubmmoreka [IOK
3emiie ' https://m.edsoo.ru/7f41cc74
bubnuoreka 1HOK
3 Opranusmel ¥ OKpYXKaroiiast cpejia 5 0 1 https:// m.edscL)E).ruﬂf4lcc74
4 Coo0111ecTBa ¥ DKOIOTHUYECKUE CUCTEMBI 9 0 0 ﬁgsgjl/%eeﬁjiiﬂﬁ/? fA1cc74
bubnnoreka LIOK
S Peseproe spems 2 1 0 https://m.edsoo.ru/7f41cc74
OBLIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 34 1 2.5
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YYEBHO-METOANUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOLIECCA
OBA3ATEJ/IBHBIE YYEGHBIE MATEPHUAJIBI JIJIS1 YYEHUKA

* buonorus, 10 knacc/ [Naceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u apyrue /Ilox pen. [Taceunuka
B.B., Aknnonepnoe obmectBo «M3narensctBo «lIpocBerienne

* buosnorus, 11 xnacc/ Ilaceunuk B.B., Kamenckuii A.A., Pyouos A.M. u apyrue /Ilox pen. [Taceunuka
B.B., Akumnonepnoe o6miectBo «M3narenberBo «IIpocBemnienne

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCHI U PECYPCblI CETU UHTEPHET
bu6mmoreka [IOK



