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HOACHUTEJIBHAS 3AIIMCKA.

[Ipu paspaboTke mporpammbl MO OMOJIOTHH TEOPETHYECKYI) OCHOBY ISl OTpEAeeHMUs
NOJIXOM0B K (POPMHUPOBAHHMIO COAep:kaHus ydeOHOro mnpenmera «buonorus» cocraBuid:
koHuentyanbable mojioxeruss ®IOC COO o B3auMOOOYCIOBIEHHOCTH LENeH, COOepKaHUs,
pe3yibTaToB OOy4eHHs U TPeOOBAHUH K YPOBHIO NMOJATOTOBKH BBITYCKHHUKOB, TOJOXKEHUS 00
OOMIMX LEISIX U TPUHIMIAX, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSIHME CHCTEMBI CPEIHETO
obmero obpaszoBanus B Poccuiickoit denepannu, a Takke MOJOKEHUS O crienuduke OHMOIOruy,
€€ 3HAUEHUHU B IIO3HAHUH >KUBOU npupoabl 1 O6eCHeLIeHI/II/I CYLIECCTBOBAHUA YCJIOBEUYECCKOIO
obmrectBa. CorjacHO Ha3BaHHBIM TOJIOKEHUSIM, OMpee/ieHbl OCHOBHBIE (DYHKIIUU MPOrPaMMBbI
1o OUOJIOTUH U €€ CTPYKTYpa.

HOpMaTI/IBHLIe AOKYMCHTBI

Pabouast mporpamMma coCTaBJIeHa Ha OCHOBE!

Oenepanbhbiii 3akoH «O0 obpasoBanuun B Poccuiickoit @enepanum» oT 29.12.2012 Neo
273-®3 (c n3MeHeHUsIMU 1 JOTIONTHEHUsIMU OT 24.09.2022 Ne 371-D3);

IIpuka3z MunucrepcTsa npocsemenus PO or 12.08.2022 Ne 732 «O BHeCEHUM U3MEHEHUU B
(benepanbHBI TOCYHApPCTBEHHBIH 00pa30BaTENbHBIA CTaHAAPT CpenHero odmero oopa3oBaHMs,
YTBEPKACHHBIN NpukazoM Munucrepcrsa npocsemienus P@ ot 17.05.2012 Ne 413»;
Canurapabie mnpaBuna CII 2.4.3648-20 «CaHUTapHO-3MIUAEMUOJIOTHYECKHE TpPeOOBaHUS K
OpraHu3alusM BOCIUTAHHUA WM OOYYEHHUS, OTAbIXa WU O3JOPOBJICHHS JETeH M MOJIOJESIKNY,
YTBEPKACHHBIX TOCTAHOBJIEHUEM [ TaBHOTO rOCY1apCTBEHHOIO CaHUTapHOro Bpada Poccuiickoit
Deneparun ot 28.09.2020 Ne28 (manee — CIT 2.4.3648-20);

Canurtapuble npaBuna u Hopmbl CanlluH 1.2.3685-21 «Il'uruenuueckue HOpPMaTUBBI U
TpeboBaHus k obecredeHH0 0e30mMacHOCTH U (W) Oe3BPEAHOCTH ISl 4YelioBeKa (paKTOPOB
cpensl OOUTaHUS), YTBEPKIEHHBIX IOCTAHOBJIEHHEM | JTABHOTO TOCYIapCTBEHHOTO CAHUTAPHOTO
Bpaua Poccuiickoii @eneparym ot 28.01.2021 Ne2 (nanee - CanlluH 1.2.3685- 21);

Ycrap MBOY COIII Ne 21 r. Canbcka,

[Monosxenue o padounx nporpammax MbBOY COIII Ne 21 r. Canbcka,

Kanennapubiii yuebnbiii rpaduk Ha 2023-2024 yuebHbIi rox;

Pacniucanne ypokos Ha 2023-2024 yueOHblii rof.

[Iporpamma mo Ouosioruu NaéT mpencTaBieHue o Heisix, 00 obmel crparerun oOydeHus,
BOCIIUTAHUSI M pa3BUTHUSl OOYYAIOIUXCS CpencTBaMH ydeOHOro mnpenmera «buomorusy»,
ompenensier 00s3aTeNbHOE MPEIMETHOE COACPIKAHHE, €ro CTPYKTYPY, pachpeneseHHe I1o
paszmenaM U TeMaM, PEKOMEHAYyEeMYI0 MOCIEeNOBATENbHOCTh M3YUEHHs] Y4eOHOro mMartepuana c
yUETOM MEXIPEAMETHBIX W BHYTPUIIPEIAMETHBIX CBsI3€H, JIOTMKH 00pa3oBaTEIbHOTO MPOIecca,
BO3PACTHBIX OCOOEHHOCTEN O0yHYarOIIIXCSI.

B mnporpamme o OWONOTMH TakKe YYHUTHIBAIOTCS TPEOOBAaHUS K IJIAHUPYEMBIM
JMYHOCTHBIM, METAlNpEAMETHbIM M MPEAMETHbIM pe3yibTaraM OOyueHHsi B (OPMHUPOBAHHUU
OCHOBHBIX BHJIOB Y4e€OHO-TIO3HABATEILHON IEATENBHOCTH/YI€OHBIX NEHCTBUN OOYHaIOIUXCS TIO
OCBOEHHIO COZICPIKaHMsI OHOJIOrMYECKOro 00Opa3OBaHMSI.

B mporpamme mo Owuomormu (10 kiacc, 0a30BbI ypOBEHb) peANTU30BAH MPUHIIHII
NPEEMCTBEHHOCTH B M3yYeHHHM OHOJIOTHM, Onarozapsi 4eMy B HeH MOPOCMAaTPUBAETCS
HAMPaBJIEHHOCTh HAa Pa3BUTHE 3HAHHM, CBSI3aHHBIX ¢ (POPMHUPOBAHHUEM €CTECTBEHHO-HAYYHOIO
MUPOBO33PEHHUS, IIEHHOCTHBIX OpHEHTAI[Mil  JINYHOCTHU, OKOJOTHYECKOTO  MBIILICHHUSI,



MPEICTaBICHU O 370pOBOM 00pasze »KU3HU U OEpeKHbIM OTHOIIEHUEM K OKPYKAroIIeH
npuponHoii cpene. IlosToMy Hapsiny ¢ W3y4eHHEM OOIEOMONIOTHYECKUX TEOPHH, a TaKkKe
3HAHUH O CTPOCHUM KUBBIX CUCTEM PA3HOTO PAHTa U CYIIHOCTH OCHOBHBIX MPOTEKAOIINX B HIUX
MPOLIECCOB B MpOorpaMMe Mo OWOJIOTHU yAEJeHO BHUMAHHE WCIOJIb30BAHUIO TOJYYEHHBIX
3HAHWI B MOBCETHEBHON KU3HU Ui PEIICHUs MPUKJIAHBIX 3a/1a4, B TOM YHCIE. TPOQUIAKTHKA
HACJIICTBEHHBIX ~ 3a00JIEBAHUH  YEJIOBEKa, MEAMKO-TEHETHYEeCKOrO0  KOHCYJbTHPOBAHMS,
00OCHOBaHHMSI IKOJIOTHUECKH LeNIecO00Pa3HOrO MOBEACHUS B OKpPY’KaroIlel MPUPOAHON cpene,
aHaAIM3a BJIMSIHUSI XO3SUCTBEHHOW [NEATEBHOCTH YEJOBEKAa HAa COCTOSHUE TPUPOIHBIX H
HUCKYCCTBEHHBIX 3KOCHCTEM. YCHJICHHE BHUMAHHS K MPUKIAJAHONH HAMPaBIEHHOCTH Y4eOHOTO
npeamera «buosnorus» MPOIUKTOBAHO HEOOXOAUMOCTBIO OOeCTeYeHHs YCIOBUHN I pelIeHUs
OJTHOM M3 aKTyaJbHBIX 33Ja4 HIKOJBHOTO OHOJIOTHYECKOro 00pa30BaHus, KOTOPask MPEANoIaraet
dbopmupoBaHre Y OOYYAIOIIMXCS CHOCOOHOCTU aganTHPOBATHCS K H3MEHEHUSIM IHHAMHYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MHUPA.

buonoruss Ha ypoBHe cpemHero obmiero oOpa3oBaHusl 3aHUMaeT BaxkHOe Mecto. OHa
obecrieunBaer (pOpMUPOBAHHE y OOYYAIOIIMXCS MPEACTABIIEHUH O HAYYHOW KApTUHE MHPA,
paciupsieT 1 0600maeT 3HAHUS O JKUBOU MPUPOE, €€ OTIMYUTENILHBIX IPU3HAKAX — YPOBHEBOM
OpPraHU3allMd W DHBOJIOLHH, CO3MAET YCJIOBHS MU, TO3HAHUS 3aKOHOB >KWUBOU MPUPOIbIL,
dbopmupoBanus (PYHKIIMOHABLHOW T'PAMOTHOCTH, HABBIKOB 3I0pOBOTO M OezomacHoro odpasa
YKU3HH, SKOJIOTUYECKOTO MBIIIJICHUS], IEHHOCTHOTO OTHOIIEHUS K YKHUBOU MPHUPOJIE U YEJIOBEKY.

Bombmoe 3HadeHue OWONOTUST HMMEET TakXKe JJisi PEIIeHUs BOCIHTATEIbHBIX W
Pa3BHBAKOIINX 33/1a4 CpenHero odmero odpa3oBaHus, colpanu3auu oOydyaromuxcs. Usydenue
ouonorun obecrnieunBaer YCIIOBUSI TUTST bopMupoBaHUs UHTEJUIEKTYaJbHBIX,
KOMMYHHUKAIIMOHHBIX ¥ MH()OPMAIMOHHBIX HABBIKOB, 3CTETUYECKOW KYJIBTYPhI, CIOCOOCTBYET
UHTErpaiui OMOJIOrMYeCKUX 3HAHUH C TMPEJACTABIICHUSMU U3 JNPYTHX y4eOHBIX MPEIMETOB, B
YaCTHOCTH, (PU3UKH, XUMHUH 1 reorpaduu. HasBaHHBIE MOJIOKEHHS O TPeIHASHAYSHUHN Y4eOHOTO
npeavera «bUOJIOTHS» COCTAaBUJIM OCHOBY JUII ONPEIENeHUs TMOIXOJIOB K OTOOpYy U
CTPYKTYPUPOBAHHIO €0 COAEPIKAHUS, TPEICTABICHHOTO B IPOrpaMMe 1o OHOJIOTHH.

OTt6op conepskanus yueOHOro npeamera «buosorus» Ha 0a30BOM YPOBHE OCYIIECTBJIEH C
MO3UIUH KYJBTYPOCOOOPA3HOTO MOAX0a, B COOTBETCTBUU C KOTOPBIM OOYYArOIINECs TOJIKHBI
OCBOWTDb 3HAHUSI U YMEHHUs], 3HaAYUMbIC JUIsi (POPMUPOBAHMS OOIIEH KYJIbTYPhI, OMPEAEISIOIIIe
aJIeKBaTHOE TIOBEACHHE YEJIOBEKa B OKPYKAIOLIEH NPUPOAHON cpene, BOCTpeOOBaHHBIE B
MOBCETHEBHOHN KU3HU U MpaKTHUeCKOH AestrenbHOCTH. Ocoboe MeCTO B 3TOH CHUCTeMe 3HAHWIA
3aHUMAIOT JJIEMEHTbI COIEPKAHWsS, KOTOPbIE CJIyKaT OCHOBOW niisi  (pOPMHUPOBAHHUS
MPEICTABJICHUA O COBPEMEHHOH eCTeCTBEHHO-HAYYHOW KapTHHE MHpa W LEHHOCTHBIX
OPUEHTAIUSIX JTUYHOCTH, CIOCOOCTBYIOMINX I'YMaHU3ALUU OMOJIOTHYECKOTO 00pa30BaHUsI.

CrtpykrypupoBaHue conep:kaHusi y4eOHOro Marepuaja B mporpaMmme Mo OuoJoruu
OCYIIECTBJICHO C YYETOM MPUOPUTETHOTO 3HAYEHUS] 3HAHUN 00 OTIMYUTENIbHBIX OCOOEHHOCTSX
JKMBOH MPUPOABI, O €€ YPOBHEBOM OpraHu3alvMyd W SBOJIOUUMHU. B COOTBETCTBMM C 3TUM B
CTPYKType y4eOHOTro mpeamera «bUOJIOTHs» BBIISICHBI CIASIYIOIINE CONEPKATEIbHbIC JTUHUH:
«buonorust kak Hayka. MeToapl HAYYHOTO Mo3HaHUs, «KiieTka kak Ouojornyueckas cucTemMay,
«Opranusm kak Ouojorudeckasi cucrema», «Cuctema u MHOroodpasue OpraHu4eCcKoro MHpPay,
«IBOJFOIHS JKUBOW TIPUPOIBD, « IKOCUCTEMBI U TIPUCYIITHE UM 3aKOHOMEPHOCTI .

Heny wm3yuyenus yueOHOrOo mpenmera «buonorus» Ha 0a30BOM ypOBHE — OBJIAalEHUE
0o0y4aromUMHUCS 3HAHUSAMH O CTPYKTYPHO-(YHKIIMOHAJIBHOW OpPraHU3alliH JKUBBIX CHCTEM
pPa3HOTO paHra u MpUoOpPETeHNe YMEHHI UCTIONb30BaTh STH 3HAHMS IJIS1 TPAMOTHBIX ICHCTBHIA B
OTHOLICHUH OOBEKTOB YKUBOW MPUPOIbI U PEIIEHUS PA3TUIHBIX KHU3HEHHBIX MPOOIIEM.



JlocTiwkeHne 1eau u3ydeHuss ydeOHOro mnpeamera «buosorus» Ha 0a30BOM ypOBHE
o0ecrieunBaeTcs pelieHreM CISAYIOLNX 3a1a4:

OCBOEHHME OOy4YarOIIMMKCS CUCTEMbl 3HAHUNH O OWOJIOTHUECKUX TEOPHUSIX, YUCHHSIX,
3aKOHAaX, 3aKOHOMEPHOCTSIX, TMIIOTe3aX, MpPaBUJaX, CIIyKal[UX OCHOBOW st (popMUpOBaHMS
NpeACTaBJIeHU O €eCTECTBEHHO-HAyYHOW KapTHHE MHpa, O METOJAaX HAyYHOrO MO3HAHWS,
CTPOEHHMH, MHOTOOOpa3WH M OCOOEHHOCTSIX KMBBIX CHCTEM PAa3HOTO YPOBHS OpraHHM3allvu,
BBIAFOIIUXCS OTKPBITUSAX U COBPEMEHHBIX MCCIIEIOBAHUSIX B OMOJIOTHH,

bopmupoBaHre y 0Oy4arOIUXCs TMO3HABATENbHBIX, MHTEJUIEKTYAIbHBIX W TBOPYECKHX
CHOCOOHOCTEH B MPOIIECCe aHaN3a JaHHBIX O MyTSX Pa3BUTHs B OMOJOTHM HAYYHBIX B3TJISIOB,
ueil U MOAX0A0B K U3YYEHUIO KUBBIX CUCTEM Pa3HOI'O YPOBHS OPraHU3aIlNY,

CTaHOBJIEHHE y OOydJaromuxcsi o0meid KynbTypbl, (QYHKIHOHAJIBHONH TIPaMOTHOCTH,
pa3BUTHE YMeHUN OOBSICHSITH M OLIEHHBATDH SIBICHHSI OKPYKAIOIIEr0 MUpPA JKUBOW MPHUPOILI Ha
OCHOBAHHMH 3HAHHIA U OIBITA, MOJYYEHHBIX MPH U3y4E€HUH OUOJIOTHH,

bopmupoBaHre y OOyYarOIUXCs yYMEHWH HJUTIOCTPUPOBATH 3HAYEHHE OMOJIOTHYECKUX
3HAHUN B MPAKTUYECKOH MeSTEIbHOCTH YEJOBEKA, PA3BUTUH COBPEMEHHBIX MEIMIIMHCKUX
TEXHOJIOTUH U arpoOHOTEXHOIOTHIA,

BOCIUTaHHE YOEKIEHHOCTH B BO3MOJKHOCTHU TIO3HAHHS YEIOBEKOM >KMBOIM MPUPOIIbI,
HEOOXOIUMOCTH OEpPEKHOTO OTHOIIEHUS K Hel, COOTFOIEHHS] AITUYECKUX HOPM IPH MPOBEICHUU
OMOIOTMYECKHUX UCCIIEN0OBaHUIA,

OCO3HAHKE I[IEHHOCTH OHOJIOTMYECKUX 3HAHUHN ISl TMOBBIIIEHHUS YPOBHS KOJOTMYECKOMH
KYJBTYPbI, 1751 POPMUPOBAHUSI HAYYHOTO MHPOBO33PEHHUS,

npUMeHeHHe MPHOOPETEHHBIX 3HAHWUN W yMEHWIH B MOBCEIHEBHOU JKU3HU Ui OLEHKH
MOCIENCTBHII CBOEH MEATENbHOCTH MO OTHOINEHHIO K OKpYJKaroliel cpene, cCOOCTBEHHOMY
3I0POBBIO, 00OCHOBaHUE U COOJTIOICHNE Mep MPOHIaKTUKK 3a00I€BaAHHIA.

B cucreme cpennero o6iero obpasoBanus «buonorus», usy4aemas Ha 6a30BOM yPOBHE,
SIBISIETCST 00s13aTENbHBIM yUeOHbIM TPEAMETOM, BXOISINMM B COCTaB MNPEIMETHOH 00nacTu
«EcTecTBeHHO-HAYYHBIE TPEIMETHI».

s uzydenust Ouonornu Ha 6a30BOM YpOBHE CpeHEro 001mero 00pa3oBaHusl OTBOAUTCS B
10 kmacce — 34 4aca, 1 4ac B HememIO.



COAEP/)KXAHUE OBYUEHNUSA
Tema 1. buoJsiorusi Kak HayKa.

buonoruss kak Hayka. CBsi3p OHojoruu ¢ OOLIECTBEHHBIMH, TE€XHUYECKUMH U JPYTHMHU
€CTeCTBEHHBIMU Haykamu, (uiocoduel, >THKOH, >cTeTukoil u mpaBoM. Pomp Omojornu B
(dbopMupOBaHIH COBPEMEHHOM HAy4YHOH KapTHHBI Mupa. CucTemMa OMONIOTUYECKUX HayK.

MeTtonpl MO3HAHUS KUBOH MPHUPOIbI (HAOMIOAEHHE, SKCIEPUMEHT, ONMUCAHUE, U3MEPEHUE,
KJIacCU(pUKALHSL, MOIETMPOBAHUE, CTATUCTHYECKAsi 00paboTKa TaHHBIX).

JAemMoHCTpauMu:

IHoptperer: Y. dapsun, I'. Mennens, H. K. Konbuos, [Lx. Yorcon u ®@. Kpuk.

Tabnuupl u cxembl: «MeTOABI TO3HAHUS XKUBOW TPHUPOBD».

JlabopaTopHble U NpaKkTH4YeCKHe PadoThI:

IIpaktnueckast pabora Ne 1. «Mcnonmp3oBaHME pPAa3JIMYHBIX METOJAOB TPU H3YYEHHU
OMONOTUYECKHX OOBEKTOBY.

Tema 2. /KuBble cHCTEMBbI H HX OPraHH3ALHUS.

JKusble cucrembl (OMOCHCTEMBI) Kak TpeaAMeT n3ydeHus: Ononoruu. OTiIndue KUBbIX CUCTEM
OT HEOPraHUYECKON NPUPOBL.

CpoiictBa OumocucreM U ux pasHooOpasue. YpPOBHH OpraHu3aluu  OHOCHUCTEM:
MOJICKYJIIPHBIM,  KJIETOYHBIN,  TKAaHEBbIH, OPraHU3MEHHBIN,  MOMYJSILUOHHO-BUAOBOM,
SKOCHCTEMHBIN (OHOreOLeHOTHYECKH i), OnochepHBIil.

Obopynosanue: moaenb Mosiekyiiel JIHK.

Tema 3. XuMu4ecKHUil COCTAB U CTPOCHUE KJIETKH.

XHUMHUYECKUH COCTaB KJIETKU. XMMHUYECKHUE BJIEMEHTHI. MaKpOd3JEMEHTbI, MUKPO3JIEMEHTHI.
Bopna u MuHepanbHbIE BelIeCTBa.

DyHKIIUN BOJBI 1 MUHEPAJIbHBIX BEIIECTB B KieTke. [lonnep:kaHue ocMoTHIecKoro GanaHca.

benku. Coctas u cTpoeHue 6eIKoB. AMHHOKHCIIOTH — MOHOMEpPBI OenkoB. HezameHnmere
U 3aMEHHMble AMHUHOKHUCIOTBL. AMHHOKHCIOTHBIH COCTaB. YPOBHH CTPYKTYpbl O€IKOBOH
MOJIEKYJIbl (TIEpBUYHAS, BTOPHYHAS, TPETUYHAS W UETBEPTHUYHAS CTPYKTypa). XUMHYECKHE
cBoiicTa OenkoB. buonornyeckue QyHKINN OETKOB.

DepmenTsl — Onosormueckre karaiam3aropbl. CTpoeHue (epMeHTa: aKTUBHBIA LIEHTP,
cyocrpatHas  cnenuduuHocTh.  Kodepmentsl. Buramuuer.  Otiauumst  ¢GepMEHTOB  OT
HEOPraHMYEeCKHX KaTaju3aTOpOB.

YrneBoasl: MOHOCaxXapusl (TIII0OK03a, pudo3a 1 ne30kcupubdo3a), aucaxapusl (caxaposa,
JAaKTO3a) W TmoJucaxapuabl (Kpaxmal, TJHKOTeH, LeJulojo3a). buonormueckue ¢GyHKINU
YTJIEBOJOB.

Jlumuper:  Tpurmunepunsl, Qocdomunuaer, crepounsl. [ mapodunbHO-rHnpodoOHBIE
cBoiictBa. buonornueckne Qynxnum mununoB. CpaBHEHUE YIIeBOIOB, OSNKOB M JMIIUAOB KaK
HUCTOYHUKOB HEPTHH.

Hyxnennoseie kucnotel: [IHK n PHK. Hykneotuasl — MOHOMEPBI HYKJIEMHOBBIX KUCIOT.
Crpoenne u ¢ynkuun JIHK. Crpoenne n ¢ynxumn PHK. Bugst PHK. AT®: crpoenune u
byHKUINH.

Iutonorust — Hayka o kinerke. KnerouHas teopust — mpuMep B3aUMOACHUCTBUS UAEH U
(akTOB B HAYYHOM NO3HAHUH. METOBI U3YUEHHSI KJIETKH.

Krnetka kak nenoctHast »xuBast cuctema. OOImue Npu3Haky KJIETOK: 3aMKHYTast Hapy KHast
memOpana, Mosekysbl [IHK kak reHernueckuii anmapar, cucreMa CHHTe3a OeJka.



Tumel KJIETOK: JyKapuOTHUECKass © mpokapuotudeckas. (OCOOEHHOCTH CTPOEHUS
npokapuoTHuecKor kieTku. Kierounas crenka Oaxrepuil. CTpoeHHE SYKapHOTHYECKOH KIETKHU.
OCHOBHBIE OTIIMYUS PACTHTENILHOMN, JKUBOTHOM U TPUOHON KJIETKH.

IToBepXHOCTHBIE CTPYKTYpPbI KJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAIMKC, WX (DYyHKIHH.
[Tnasmarnueckass memOpana, e€ cpoiictBa W (yHkmum. lLluromnasma u €€ oOpraHOWABI.
OnnomemOpanneie opranouas! kietku: DIIC, anmapar [Nombmky, muzocomsel. [loyaBTOHOMHBIE
OpraHoWbl KJIETKU: MUTOXOHApHUH, MiacTuiel. lIpoucxoxaeHne MUTOXOHAPUN M MJIACTUL.
Buner mnactun. HemeMOpaHHBIE OpraHOUABI KJIETKH: pUOOCOMBI, KJIETOYHBIN LEHTP, LIEHTPHOIH,
PECHUUKH, KI'yTUKU. PYHKIINM OPraHONI0B KJIeTKH. BriroueHus.

Anpo — perynsaTopHblii ueHTp kieTku. CTpoeHue sapa: saepHas o00J0UKa, Kapuoria3ma,
XPOMATHH, SIIPBILIKO. XPOMOCOMBI.

TpaHcnopT BelecTB B KJIETKE.

AemMoHCTpauMu:

IMoptpersr: A. JleBenryk, P. I'yk, T. llIsann, M. llnetinen, P. Bupxos, x. Yorcon, @.
Kpuxk, M. Yunkunc, P. ®@panknun, K. M. bap.

Tabmuubt n cxemsl: «Ilepuopndeckass TabmuIa XUMHYECKUX 3JEMEHTOB», «CTpoeHHue
MOJIEKYJIbI BOIBD), «brnocunTes Oenkay, « CtpoeHue Mosekyibl Oenka», «Ctpoenue hepMeHTay,
«Hyxneunnosbie kucnotel. [IHK», «Ctpoenne monekyiasl AT®», «CTtpoeHne 3ykapuoTUUECKON
kjneTkn», «CTpoeHue XUBOTHOHN KieTkw», «CTpoeHue pacTUTeNbHON KieTknw», «CTpoeHue
MIPOKAPUOTHUECKOH KiIeTk», «KCTpoeHUe sapa KIETKW», « Y TJIeBOAb, «JIUmuas.

JlabopaTopHble U NpaKTH4YeCKHE PadoThI:

Jlaboparopras padota. «M3ydyeHre CTPOEHUS KJIIETOK PACTEHHH, KUBOTHBIX M OakTepuid
MOJI MUKPOCKOTIOM Ha FOTOBBIX MUKPOIIpenapaTax U UX OMHCaHUE).

Tema 4. 7Ku3Heaesi TeIbHOCTh KJIETKH.

OOmen BemecTB, WU MeTa0ONU3M. ACCUMWISNUS (JIACTHUECKU OOMEH) u
TUCCUMILTALINSA (SHEPreTHIeCKuii OOMEH) — IBe CTOPOHBI €IMHOTO Tpoliecca Merabomusma. Pob
3aKOHOB COXPAaHEHUS BEIECTB U SHEPTUU B MOHIMAaHUH MeTabOoIn3Ma.

Tunel oOMeHa BemiecTB: aBTOTpPOGHBIA U rereporpodusii. Ponb depmenToB B 0OMeHe
BELIECTB U NMPEBPALLEHNUN SHEPTUHU B KIIETKE.

®orocunte3. CseroBass U TemHOBasi (asbl (oTtocuHTesa. Peakiuu (orocuHTesa.
D¢ dextuBHOCTD hoTOCHHTE3a. 3HAUEeHHE POTOCHHTE3A ISl XKU3HHU Ha 3emie. Biustaue ycnoBuit
cpensl Ha (POTOCUHTE3 U CIIOCOOBI MOBBILIEHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCHUHTE3Upyoimue OakTepuu. 3HAYCHHE XEMOCWHTe3a JUISl YKU3HU Ha
3emuie.

Oneprernueckuii  oOMeH B  Kierke. PaciieruieHne  BEINECTB,  BBIACIEHHE U
aKKyMYJIUPOBAHHE YHEPTHUHU B KJIETKE. JTamnbl sHEpreTuueckoro oomena. [mukonus. bpoxenne u
ero Buabl. KucnopogHoe oxucieHue, WM KieToyHoe JbixaHue.  OKUCIUTETbHOE
dochopunmposanne. DPPEKTHBHOCTD FIHEPTETUIECKOTO OOMEHa.

Peaknuun wmatpuuyHOro cmHTe3a. | eHerwdeckas wuHbpopmanus u JIHK. Peanmszanus
TeHEeTHYECKON nHpopMannu B KieTke. |'eHeTndeckuil kox W ero cBoiicrBa. TpaHckpunus —
marpuunblii cunaTe3 PHK. Tpancnsauus — 6uocunTes Oenka. Jranel TpaHcasiuun. Koauposanue
aMUHOKUCIOT. Posib pubocom B OMocuHTE3€e Oerka.

Heknerounsie ¢opmel xu3HH — Bupychl. Hcropus otkpertusa BupycoB (. W
HBanosckwuit). OCOOEHHOCTH CTPOSHHS M JKH3HEHHOTO MUK BUPYcOB. bakrepuodaru. bonesnu
pacTeHHi, JKUBOTHBIX U YEJIOBEKA, BbI3bIBAEMbIE BUpycaMu. Bupyc nMMyHoae(uInTa YenoBeka



(BUY) - Bozbymurens CIIMJla. OOpaTHasi TpaHCKpWILMS, peBepTasa U HWHTErpasa.
[Ipodunakrruka pacnpocTpaHeHHsI BUPYCHBIX 3a001€BaHUH.

JAemMoHCTpaUMHU:

Tabmuier u cxembl: « Tumbl mutanusy, «Metadbomu3zmy, «MUTOXOHIPUS», « IHEPTETUISCKHUIA
obmeny, «Xmopormiaacty, «Potocuntesy, «Ctpoenue [JTHK», «CtpoeHue u GyHKIIMOHUPOBAHUE
reHa», «Cunres Oenka», «l'eHermyeckuii kom», «Bupyce, «bakrepuodarmy, «CtpoeHue u
»u3HeHHbIH nuka supyca CIIMa, Oaxrepuodaray.

Tema S. PasmMHOXKeHHE H HHAMBHAYAJIBHOE PA3BUTHE OPraHU3MOB.

KnerodHblli LMK, WIM >KU3HEHHbIH 1K1 kiaetku. Hutepdaza u mutos. Ilpomeccsi,
npoTekaromue B uHTepdaze. Permkanms — peakunss marpuuHoro cunte3a JHK. Crpoenme
XpOMOCOM. XpPOMOCOMHBIN HabOp — KapuoTwm. J{UIJIOMIHBIA W TarUIOWAHBIA XPOMOCOMHBIE
Habopel. Xpomatunel. LluTosornueckue OCHOBBI PA3MHOXKEHHUS U WHIWBUAYAJIBHOTO PAa3BUTHS
OpPraHU3MOB.

Henenue knetku — muto3. Ctaauu mutosa. Ilponeccsl, mpoucxoAsiniue Ha pa3HbIX CTaIUAX
MHTO3a. BHOJOrn4eCcKuii CMbICI MUTO3A.

IIporpammupyemast THOEINb KJIETKH — arlonTo3.

@DopMBbl pa3MHOKEHHUS] OPraHU3MOB: Oecriojioe U moJsioBoe. Bunbl OGecnosioro pasMHOXKEHHUS:
JeNIeHHe HaaBOE, NMOYKOBAHHWE OJHO- W MHOTOKJIETOUHBIX, CIIOPOOOpPA30OBaHHE, BETETATUBHOE
pasMHOxeHHe. MCKyCCTBEHHOE KIIOHUPOBAHUE OPraHU3MOB, €r0 3HAY€HHE JJIsl CEJIeKLIUU.

[TonoBoe pa3MHOXKEHHUE, €r0 OTIIMYHSI OT OECIoNoro.

Meiio3. Craguu wmeiiosa. [Ipomeccer, mpoucxomsiiue Ha cragusix meinosa. [loeenenue
XpoMocoM B Meto3e. KpoccuHrosep. buonornueckuii CMpICT U 3HAYEHUE MEH03a.

I'amerorenes — mpouecc 0Opa3oBaHUs MOJOBBIX KIETOK y JKUBOTHBIX. [10JIOBBIC JKEIE3HI:
CEMEHHUKU U simuHUKH. OOpa3oBaHHE M Pa3BUTHE MOJIOBBIX KJIETOK — ramer (CIepMaTO30HUI,
SHLIEKIIeTKa) — crepMaroreHes U oBoreHe3. (OcoOEHHOCTH CTPOEHHsl SHLEKIETOK M|
cnepmarozonnoB. Omnonorsopenue. [lapTeHorenes.

WunusunyanpHOe pasutue (OHTOTeHe3). OMOpHOHAIbHOE pa3BUTHE (dMOpPUOTEHE3).
Ortanbel SMOPHOHANBHOTO PAa3BUTHS Y TO3BOHOYHBIX JKUBOTHBIX: JAPOOJIEHHE, TracTPyJisILus,
opranoreHes. IloctamOpuonanpHOE pasBuThe. THIBI MOCTIMOPHOHAIBHOTO PAa3BUTHS: MPSIMOE,
HerpsiMoe (IM4MHOYHOE). BimsiHMe cpenpl Ha pa3sBUTHE OPraHU3MOB, (DAKTOpPBL, CHOCOOHBIE
BBI3bIBATh BPOXKAEHHBIE YPOACTBA.

Poct u pazsutue pactenuil. OHTOreHe3 LIBETKOBOI'O PACTEHUS: CTPOEHUE CEMEHU.

AemMoHCTpauMu:

Tabnuubl u cxembl: «POPMBI Pa3MHOKEHUST OPTaHU3MOBY, «/[BOITHOE OTUIONOTBOPEHUE Y
LBETKOBBIX pacTeHui», «BeretaTuBHOE pa3MHOXEHHUE pacTeHui», «lleneHue KieTku
Oaktepuity, «CTpoeHHEe MOJIOBBIX KJIETOK», «CTpoeHHe XpoMocoMmbl», «KIeTOYHBIA MK,
«Permukauus [JHK», «Murtosy, «Mehosy, «lIpsMoe u Henpsimoe pasBurue», «l'amerorenes y
MJIEKOTIUTAIOLINX U YesoBekay, «OCHOBHbIE CTaUN OHTOTEHE3a.

OGopynoBaHre: MHKPOCKOI, MHKponpenaparsl «CrepMaTo30uabl MIIEKOIUTAIOLIETOY,
«Ainexnerka Miekonurarouiero»y, «KapuokuHes B KJeTKax KOpEIIKa JyKa», MarHUTHas
Moaenb-anmukanus «Jlenenne knetkmy, monens JJHK, Mmonens MeTadaszHOM XpOMOCOMBI.

JlabopaTopHble U NpaKTH4YeCKHE PadoThI:

Jlaboparopuas pabora. «HabmromeHne MUTO3a B KJIETKaX KOHYMKA KOpEIIKA JIyKa Ha
rOTOBBIX MUKPOTIPEIapaTax».

Jlaboparopuas paborta. «M3ydeHHe CTPOEHUS TIOJIOBBIX KJIETOK HAa TOTOBBIX
MHUKPOIpenapaTaxy.



Tema 6. HacnencTBeHHOCTD M H3MEHYHBOCTb OPraHH3MOB.

Ilpenmer u 3amaum reHetuku. Mcropuss pasButust reHeTukud. Ponp mutosorud u
SMOPHOJIOTHH B CTAHOBJIEHHH M€HETUKU. BKian poccuiickux 1 3apyOeKHbIX YUEHBIX B PA3BUTHE
TEHETUKH. MeTonbl TEeHETHKH (THOPHIOJIOTHUECKUH, IUTOT€HETHUYECKUH, MOJIEKYJISPHO-
reHernydeckuii). OCHOBHBIE F€éHETHUYECKHE TOHATHA. | eHeTH4Yeckass CHMBOJIMKA, UCTIOJb3yeMasi B
CXeMax CKpPeLIUBAaHUI.

3aKOHOMEPHOCTH  HaclleIoBaHUs  IPU3HAKOB, ycTaHOBJIeHHble [I.  Mennenem.
MoHorubpuaHOe CKpelrBanre. 3aKOH equHO-00pa3usi THOPUIOB NepBOro nokoyieHus. [IpaBuso
JOMHUHHMPOBaHMUsS. 3aKOH paclieryieHus mnpusHakoB. ['mnoreza uyucrotel ramer. IlonHoe u
HEMOJHOe JOMUHUPOBAHUE.

JurnbpunHoe  CKpelMBaHHWE. 3aKOH HE3aBUCHMOIO  HACJIEIOBAaHUS  MPH3HAKOB.
LuToreHeTnyeckne OCHOBBI TUTHOPHIHOTO CKPEIIUBAHUS. AHAIM3HPYIOLIEEe CKPEIlUBaHUE.
Hcnonb3oBaHNe aHATU3UPYIOLIETO CKPEIIMBAHUS ISl ONIPEeNICHHsI TeHOTHIA OCOOH.

CueruieHHoe HacnenoBaHue mpu3HakoB. Padora T. Moprana mo CUEIJIEHHOMY
HacjenoBaHulo reHoB. Hapylenue cuenyieHnst TeHOB B pe3ysbTaTe KPOCCUHIOBEPa.

XpOMOCOMHas1 TEOpUS HACIEACTBEHHOCTH. | eHeTHIeCKre KapThl.

I'eneruka nona. XpoMoCcOMHOE ompezesieHue rnosua. AyTOCOMBI U MOJIOBbIE XPOMOCOMBI.
I'omoramernble u rereporameTHele OpranusMbl. HacnenoBaHue NpPHU3HAKOB, CLEMJIEHHBIX C
MOJIOM.

H3meHunBOoCTh. BUibl N3MEHUMBOCTU: HEHACIIEACTBEHHAs! U HACIEACTBEHHAs. POJb cpenbl
B HEHACJIEACTBEHHOW HW3MEHYHMBOCTU. XapaKTePHCTUKA MOIU(PHUKAIMOHHON HM3MEHYHBOCTH.
Bapuanunonnelil psin 1 BapualnuoHHast kpusas. Hopma peakuun npusnaka. KonnuectseHHble u
Ka4eCTBEHHbIE PU3HAKU U X HOpMa peakiuu. CBoiicTBa MOAN(PHKATMOHHON H3MEHYHBOCTH.

HacnencreeHHas, WM reHOTUITMYECKAs, U3MEHUYNBOCTh. KOMOWHATHBHAS M3MEHYHUBOCTD.
Meiio3 W TOJOBOH TMpoLEecC — OCHOBA KOMOMHATUBHOW M3MEHYMBOCTH. MyTalMOHHAs
u3MeH4YnBOCTh. Kiaccugukarnust MyTauuid: TIeHHblE, XPOMOCOMHBIC, I'eHOMHble. YactoTra u
NPUYHHBI MyTauuid. MyTtareHable GakTopbl. 3aKOH TOMOJIOTHYECKHX PSIOB B HACIEICTBEHHON
u3MeHunsocty H. M. BaBunosa.

Bresinepnast HaCneICTBEHHOCTh U H3MEHYUBOCTD.

I'eneruka uenoseka. Kapuotun dvenosexka. OCHOBHbIE METOIbl T'€HETUKH 4YeJIOBEKa:
reHEeaJIOTUYeCKUH, OJIM3HELOBBIH, [UTOTCHETUYECKUH, OHOXUMHYECKHA, MOJIEKYJISIPHO-
reHetudeckuii. CoBpeMeHHOe OImpefeNeHne TIeHOTUIA. IIOJHOI€HOMHOE CEKBEHHPOBAaHMUE,
TreHOTUITUpOBaHue, B ToM uucie ¢ nomombio [IIP-ananusa. HacnencTeeHHbie 3a0osieBaHuUs
YeloBeKa: TreHHble Ooyie3HH, OONE3HM C  HACJNEACTBEHHOW IPenpacroIOKEHHOCTHIO,
xpoMocoMmHble Oosie3nn. ComaTudeckue W reHepaTuBHble MyTauud. CTBOJIOBBIE KIIETKH.
IIpuaIMITEI 310pOBOrO 00pas3a JKU3HU, AUATHOCTUKH, MPOQPUIAKTUKN U JICYCHUS T€HETHUECKUX
Oosne3Hell. MenuKO-reHeTHYeCKOe KOHCYJIBTUPOBAaHHE. 3HAu€HHE MEAMLIMHCKOW TE€HETUKH B
NPEAOTBPALIECHUH U JIEYEHUH T€HETHUECKUX 3a00JIeBaHUN YEJIOBEKa.

JAemMoHCTpaUMHu:

Tabnuubl 1 cxembl: «K MOHOTHOPHUIHOE CKPEUIMBAHUE M €r0 LUTOTCHETHYECKask OCHOBAY,
«3aKOH pacLIeIUIeHUss U €ero LUTOreHeTH4YecKas OCHOBa», «3aKOH YHUCTOTbI TaMeTy,
«lurubpunnoe ckpemuBaHue», «LluToNMOrMUecKue OCHOBBI AMTHOPHIHOTO CKPEIIMBAHUSY,
«Meiiosy, «B3zaumMonencTBue ajjenbHbIX F€HOBY, «l €HeTUYeCcKrue KapThl pACTEHUM, YKUBOTHBIX
U uesnoBeka», «l'eHeTuka mojia», «3aKOHOMEPHOCTH HACJIENOBAHUS, CLEIJIEHHOTO C IOJOMY,
«KapuoTuriel 4ejoBeKa U KHBOTHBIX», «Bumbl wusMeHunBOCTHY», «MoOnudukamoHHas



u3MeH4YUBOCThY, «HacnenoBanue pesyc-gakropa», «l'eHeTnka rpymn KpoBw», «MyTallOHHas
U3MEHUYUBOCTbBY.

ObGopynoBanue: Mozaenu-amuMkauud «MoHoOrnOpuaHOoe ckpemmnBanuey, «HemonHoe
IOMUHHUpOBaHHEY, «JurnOpumaHoe ckpemuBaHuey, «llepekpécT XpoMOCOM», MHKPOCKOIN U
mMukponpenapat «/pozopuna» (Hopma, MyTauuu GOPMbI KPBIIBEB U OKPACKH TEJIA).

JlabopaTopHble U MpaKkTHYeCcKHe PadoThI:

Jlaboparopras paborta. «M3ydyeHue MOMU(PUKALMOHHONW HW3MEHYHBOCTH, MOCTPOCHUE
BApUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOD».

[Ipaxrrueckast padota. «CocTaBieHUE U aHAJN3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cenexuusi oprann3mon. OCHOBbI OHOTEXHOJIOTHH.

Cenekuust Kak HayKa U IpoLecC. 3apokACHUE CeIeKIUU U noMectukanus. Yuenne H. 1.
BaBunoBa O IeHTpax MPOHCXOXAEGHUS W MHOrooOpasusi KyJbTYpPHBIX pacTeHud. LleHTphI
IIPOUCXOXKACHUS JOMAIIHUX KUBOTHBIX. COpT, MOpOJa, LUITAMM.

CoBpeMeHHbIE METONbI CeleKUUH. MacCOBBI M MHIWBUAYAJIbHBIH OTOOPBI B CEJNEKLIUU
pacTeHmil 1 kMBOTHBIX. OLIEHKA SKCTepbepa. bIM3KOPONCTBEHHOE CKpEIUBAHUE — MHOPUIIMHT.
Uucras nuaus.  CkpemuBaHWe YUCTBIX JIMHWNA. [erepo3uc, Wi TUOpUHAs CHIIA.
Heponcteennoe ckpemmBanne — ayrOpunuHr. OtnanéHHas ruOpuau3anus U €€  yCIexH.
HckyccTBEHHBIN MyTareHe3 WU MOJy4€HUE MNOJUILIOUOB. JlOCTHIKEHUsI CEJEKIMU PaCTeHUH,
JKUBOTHBIX U MUKPOOPTraHHU3MOB.

buorexHonoruss kak oTpacib MpOU3BOACTBA. I'€HHas MH)KEeHepus. ITambl CO3AaHUS
pexomOunanTHOH JIHK wm Tpancrenneix opranmsmos. Knerounas wakeHepus. Kierounsle
KyJIbTypbl. MUKPOKJIOHAJIbHOE pa3MHOKeHUe pacTeHuil. KioHupoBaHue BbICOKOTIPOIYKTUBHBIX
CEJIbCKOXO3SHCTBEHHBIX OPTraHU3MOB. OKOJIOTHYECKHE W JTHUYecKue mnpodmembl. MO -
TeHEeTHYECKH MOAN(PHULIPOBAHHBIE OPTraHU3MBL.

JeMmoHCcTpauuu:

IToptperer: H. K. Basunos, M. B. Muuypun, I'. /I. Kapneuenko, M. @. MBanoB.

Tabmuubl 1 cxembl: kapTa «LIeHTPBI MPOUCXOXKAEHHUS M MHOTO00pasusl KyJbTYPHBIX
pacteHuii», «Ilopoapl nomMalmHuX >KUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHui», «OtnanéHHas
rubpunmzanus»y, «Paboter akamemuka M. @. HpanoBa», «llomumionaus», «OOBEKTHI
onoTtexHonorum», «KneTouHblie KyJabTypbl U KJIOHUPOBAHHE.

ObGopynoBaHue: MyJISDKH TUIOOB W KOPHEIUIOAOB OUKUX (POPM M KYJBTYPHBIX COPTOB
pacrenuii, repbapuii « CeTbCKOX03SIIICTBEHHBIE PACTEHUSD.

INIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA NMPOT'PAMMBI 1O BUOJIOTUN
HA BA30BOM YPOBHE CPEJJHET'O OBIIET'O OBPA3OBAHMUA.

Cormacto ®I'OC COO, ycraHaBauBalOTCA TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
00y4aroImUMHUCs MPOrpaMM cpeHero oduiero oOpa3oBaHus: JIUYHOCTHBIM, METAIIPEIMETHBIM U
NPEAMETHDBIM.

JIMUHOCTHBIE PE3YJbTATBI

B CTPYKTYpPEC JHUYHOCTHBIX PE3YJIBTATOB OCBOCHHA IMPECAMETA «bnonorus» BBIACJICHBI
CIIEAYIOIIME COCTABJLIIOIIME. OCO3HaHHE OOYYarOIUMHUCS  POCCUHCKOW  TpakJaHCKOH
UIEHTUYHOCTH — TOTOBHOCTHM K CaMOpPA3BUTHUIO, CAMOCTOSATENBHOCTH U CaMOONPEEICHUIO,
HaJIU4Yue MOTHBAIIUHU K O6yLIeHI/IIO 6I/IOJ'IOFI/II/I, LHECJICHAINIPAaBJICHHOC Pa3BUTHUE BHYTPCHHUX



yOeKISHUI JTMYHOCTH Ha OCHOBE KITFOUEBBIX LIEGHHOCTEW M UCTOPUYECKUX TPATUIUI Pa3BUTHS
OMONIOTUYECKOTO 3HAHUS, TOTOBHOCTb M CIOCOOHOCTh OOYYarOIIUXCS PYKOBOACTBOBATHCS B
CBOEH  NEITENPHOCTH  LIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKaMH, MPHUCYIIUMH  CHCTEME
Oouonornyeckoro 0Opa3oBaHUs, HAJIUYHE SKOJOTUYECKOrO MPABOCO3HAHUS, CIIOCOOHOCTH
CTaBUTb IIEJIU U CTPOUTD KIU3HEHHBIC TIJIAHBI.

JIndHOCTHBIE Pe3yNbTaThl OCBOCHHS mpeamera «bBHONOTUS» NOCTHUTAlOTCS B €IUHCTBE
y4eOHON M BOCIUTATENHHON AEATEIHPHOCTH B COOTBETCTBUH C TPATUIIMOHHBIMU POCCUHCKUMU
COIMOKYJIbTYPHBIMU, UCTOPHYECKUMH U JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH, MPUHSATHIMH B
ofmiecTBe MpaBUJIaMU U HOPMAaMH TOBEACHHS U CIOCOOCTBYIOT IMpPOLIECCAM CaMOIIO3HAHMS,
CaAaMOBOCIIUTAHUSI U CAMOPA3BUTHS, Pa3BUTHS BHYTPEHHEH MO3UIUU JIMYHOCTH, MATPUOTHU3MA,
YBO)KEHUS K 3aKOHY M IPaBOIOPSAKY, YEIOBEKY TPyda M CTapLIEMy ITOKOJCHHUIO, B3AHMHOTO
yBaXKEeHUs, OEpPeKHOro  OTHOIIEHUS K  KyJbTYPHOMY  HACJIEOUI0 W TPATULUSAM
MHOTOHALIMOHAJIBHOrO Hapoaa Poccutickoit @eaepanuu, NpUpoAe U OKPYKaroLIen cpene.

JIMYHOCTHBIE Pe3yJbTaThl OCBOEHHs yueOHOTO mpenmera «bHoIorusy MOJIKHBI OTPaKaTh
TOTOBHOCTb U CITOCOOHOCTb OOYYarOIMUXCs PYKOBOACTBOBATBHCS C(POPMHUPOBAHHON BHYTpPEHHEH
MO3UIMEH JIMYHOCTH, CHCTEMOH LIEHHOCTHBIX OPHUEHTALMH, TO3UTHUBHBIX BHYTPEHHHUX
yOexeHuil, COOTBETCTBYIOIMUX TPAAUIHMOHHBIM IIEHHOCTSM POCCHIICKOro  OOINEeCTBa,
pacuInpeHne >KU3HEHHOTO OMNbITA M ONbITA JEITEIbHOCTH B MPOLIECCE PEaM3alMH OCHOBHBIX
HAIPaBJICHUH BOCITUTATEIbHON AEATENbHOCTH, B TOM YHCIIE B HaCTH!

1) rpaaaHCKOro BOCUTAHUS:

c(OPMHUPOBAHHOCTh TPAKAAHCKOM TO3MLMK  OOy4aroIlerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'O YIEHA POCCUHCKOTo O0IIecTBa,

OCO3HAHHE CBOMX KOHCTUTYLIHMOHHBIX TpaB U OOS3aHHOCTEH, yBa)XE€HHE 3aKOHA W
NPaBOMNOPSIZIKA,;

TOTOBHOCTh K COBMECTHOM TBOPUECKOH AEATENBHOCTH NPU CO3JaHUN YUEOHBIX MPOEKTOB,
pemeHny y4eOHbIX U MO3HABATENbHBIX 33]1a4, BBITIOJHEHUH OUOJIOTHYECKUX SKCIIEPUMEHTOB,;

CIOCOOHOCTh  OMpENeNATh COOCTBEHHYK) TMMO3HMIMI0O TIO OTHOIIEHUIO K SIBIICHUSM
COBPEMEHHO KU3HHU U OOBSICHATD €€;

yMEHHE VYWUThIBATH B CBOMX JEWCTBHUSIX HEOOXOAMMOCTb  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJEH ¢ pa3HBIMU YOSKISHUSIMHU, KYJIbTYPHBIMH IIEHHOCTSIMU U COI[MATbHBIM
MOJIO)KEHUEM;

TOTOBHOCTh K COTPYOHHYECTBY B IIPOLIECCE COBMECTHOTO BBINOJHEHUSI Y4YEOHBIX,
MO3HABATENBHBIX W HCCIENOBATENbCKUX 3a7ad, YBAKUTENBHOTO OTHOIICHUS K MHEHHIO
OTIIIOHEHTOB MPH OOCYKIEHUH CITOPHBIX BOIPOCOB OUOJIOTHYECKOTO COACPIKAHUS,

TOTOBHOCTb K TYMaHUTAPHOH U BOJIOHTEPCKOH NESITETbHOCTH,

2) NaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpPMHPOBAHHOCTH POCCUICKON MPaXKTAHCKOW UACHTUYHOCTH, TATPUOTH3MA, YBAKEHUS K
CBOEMYy HapoAdy, YyBCTBA OTBETCTBEHHOCTH nepen PonmHON, ropaocTtu 3a CBOM Kpal, CBOKO
Ponuny, cBOI1 sI3bIK U KyJBTYpY, NPOIIJIOE U HACTOsIIIlee MHOTOHALMOHAJIbHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIEHHEe K TPUPOJHOMY HACIENUI0O W TAMSITHUKAM TMPUPOIBL,
OOCTHKEeHUsIM Poccnu B Hayke, NCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPYAE;

CHOCOOHOCTh OLICHMBATH BKJIAA POCCHICKHX Y4Y€HBIX B CTAHOBJICHHE W pa3BUTHE
Ouonoruy, MOHUMaHUS 3HAYEHUST OMOJIOTHH B TIO3HAHUY 3aKOHOB MPUPO/IBI, B JKU3HH YEJIOBEKA U
COBPEMEHHOTO O0IIeCTBa,;

uneiiHas yoexx1EHHOCTb, TOTOBHOCTbD K CIY’KeHHUIO U 3amuTte OTedecTBa, OTBETCTBEHHOCTb
3a ero cynb0y;



3) AyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUS:

OCO3HAaHHUE AYXOBHBIX LIEHHOCTEN POCCUIICKOTO HapOa,

c(pOpMHUPOBAHHOCTb HPABCTBEHHOTO CO3HAHMSI, ITUYECKOTO TIOBEACHNS,

CHOCOOHOCTh OLICHHWBATh CUTYALMIO U MPHHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSCH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH,

OCO3HAHHE JJMYHOTO BKJIJa B MOCTPOEHHE YCTOWYMBOrO Oyy1ero;

OTBETCTBEHHOE OTHOLIEHHE K CBOUM pOIUTENSIM, CO3JaHHUID CEMbH HAa OCHOBE
OCO3HAHHOTO NPUHATHS [IEHHOCTEH CeMEHHOW *XKM3HH B COOTBETCTBUH C TPATUIMSIMU HAPOAOB
Poccuu;

4) 3CTeTHYECKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHHE K MHPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPy, OOIIECTBEHHBIX OTHOLICHUH;

NOHMMaHHUE YMOLMOHAIBLHOTO BO3AECHCTBUS JKUBOH MPHUPOBI U €€ [IEHHOCTH,

TOTOBHOCTh K CaMOBBIPQ)KEHHIO B Pa3HBIX BUAAX HCKYCCTBA, CTPEMJICHHE INPOSBIISITH
Ka4eCTBA TBOPUECKOH JIMUHOCTH;

S5) ¢usuuyeckoro BocnuTaHusi, (GopMHpPOBAHMSA  KYJBTYPbl 3A0POBbSI H
IMOLHOHAJBHOIO 0JIArONOJYYHA:

MOHMMAaHKE U Peaiu3alus 3J0POBOro 1 0e3omacHoro oodpasa JKU3HH (340POBOE MTUTAHHME,
COOMOICHNE TUTHEHNYEeCKUX TPaBWII M HOPM, COaJaHCHPOBAHHBIA PEKUM 3aHATHH M OTOBIXA,
peryisipHas (u3MUecKash AKTUBHOCTb), OEPEKHOro, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHOILIEHUS K COOCTBEHHOMY (PH3UUECKOMY H IICUXUYECKOMY 37IOPOBBIO;

NOHMMAaHUE LEHHOCTH TNPaBWJI HWHIWBUAYATBbHOTO U KOJUIGKTUBHOTO 0€301acHOTO
MOBEJICHHS B CUTYALIUSX, YTPOXKAIOINX 3J0OPOBBIO U JKU3HU JIFOJIEH;

OCO3HAHHE TMOCIENCTBUI U HENPUSTHS BPEAHBIX NPUBBIUEK (YHOTPEOJIEHHUsS! aIKOTOJIs,
HApKOTHKOB, KypEeHHs);

6) TPyAOBOIro BOCTIMTAHHUS:

TOTOBHOCTB K TPYZy, OCO3HAHHE LIEHHOCTH MacTePCTBa, TPYAOIr00ue;

TOTOBHOCTH K AKTUBHOM JI€ATEIbHOCTH TEXHOJIOTUIECKOH 1 COLIMATBHON HAIMPaBIEHHOCTH,
CHOCOOHOCTP  MHHLIMUPOBATb, IUIAHUPOBATH W CAMOCTOSITENIbHO  BBINIOJIHATH — TaKYIO
IesTeIbHOCTD,

UHTEpPeC K pasiuuHbIM chepaM MpodeCCHOHANBHON NEesTeNbHOCTH, YMEHHUE COBEPINATh
OCO3HaHHBIN BEIOOD Oyay1eit mpodeccun u peaan30BbIBaTh COOCTBEHHBIC KIM3HEHHBIE TUIAHBI,

TOTOBHOCTh M CHOCOOHOCTh K OOPa30BaHUIO U CaMOOOpPa30BAHHMIO HA MPOTSIKEHUH BCEH
JKU3HH,

7) 3K0JI0rH4eCKOro BOCIIHTAHUS:

SKOJIOTMYECKH Lieieco00pa3Hoe OTHOIIEGHHE K MPUPOJE KaK UCTOYHHKY JKU3HU Ha 3emiie,
OCHOBE €€ CYIIeCTBOBAHUA,

MOBBIIIEHUE YPOBHS 3KOJOTMYECKOW KYJBTYpBL: MPUOOpETEHHE OIbITa IJIAHUPOBAHUS
MOCTYITKOB U OLIEHKH UX BO3MOJKHBIX MMOCIENCTBUI TSI OKPY KAIOIIEH CPemsbl;

OCO3HaHHE INI0OATBHOTO XapakTepa SKOJIOTHYECKHX MPOOIeM U IMyTeH X PeIIeHNs,

CHOCOOHOCTD MCIOJIb30BaTh MpHOOpeTaeMble PU M3YYEHUH OWOJIOTUN 3HAHUS U YMEHUS
NpU peIleHruu MpoldyieM, CBSI3aHHBIX C PALMOHAIBHBIM MPHUPOAOTIOIB30BaHNEM (CcOOMOaeHNE
NPaBUJI TIOBENEHHsI B NPHPOJE, HAMPABICHHBIX HAa COXPaHEHHE PABHOBECHS B HKOCHCTEMAX,
OXpaHy BUIOB, SKOCUCTeM, Orochepsi);



AKTUBHOE HENpUATHE NEHCTBHIA, MPUHOCALINX Bpel OKpPY)KAOLIeH NPUPOAHON cpene,
yYMEHHE MPOTHO3UPOBATh HEOJArOMPUSTHBIE SKOJIOTMYECKHE MOCIENCTBUS MPEANPHHUMASMBIX
JOEHCTBUI U NPENOTBPAILATD UX,

HAJIMYHE PA3BUTOTO HKOJIOTUUECKOTO MBILIUICHHS, 3KOJIOTHYECKON KyJIbTYpPBbI, OIBITA
IESATEIBbHOCTH SKOJOTMYECKOH HANpaBJIEHHOCTH, YMEHHUS pPYKOBOJCTBOBATbCSI HMH B
NO3HABATENBHON, KOMMYHHKATHMBHOH W COIMAJbHON NPAKTHUKE, TOTOBHOCTH K YYacTHIO B
NPAaKTUYECKOHN eSTeIbHOCTH SKOJIOTHYECKOH HANPaBICHHOCTH,

8) HeHHOCTH HAYYHOr 0 MO3HAHMA:

cpOpMUPOBAHHOCTE MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHsI Haykd © OOIIECTBEHHOHW TPAKTHKH, OCHOBAHHOTO HA JUAJIOre KYJIBTYD,
CIIOCOOCTBYIOIIEr0 OCO3HAHUIO CBOETO MECTa B IOJHUKYJILTYPHOM MHUDE;

COBEPIIEHCTBOBAHUE SI3BIKOBOM M UUTATEIIBCKOM KYJBTYPhI KaK CPEICTBA B3AaMMOACHCTBUS
MEXKY JIFOJbMH H ITO3HAHUS MHPA,

NOHMMaHUe cnenudukn OMONOTMM KaK HAayKd, OCO3HaHHMA €€ poJid B (POPMHPOBAHHUU
PaLMOHAIIBHOTO HAYYHOTI'O MBILILIEHHUS, CO3JAHUH LEJIOCTHOTO NPEICTABIeHUS 00 OKPYXKAIOIIEM
MHUpE KaK O €AMHCTBE TIPUPOABI, UEJIOBEKa MU OOINecTBa, B TMNO3HAHWU MPUPOIHBIX
3aKOHOMEPHOCTEH U PelIeHNH NPOOJieM COXPaHEHHs! MPUPOTHOTO PABHOBECHS,

yOeKIEHHOCTh B 3HAUUMOCTH OHMOJIOTMH JJIsl COBPEMEHHOH LUBWIM3ALMH: OOeCIIeYeHUs
HOBOTO YPOBHS Pa3BUTHsI MEAHMLIMHBI, CO3[JaHUE MEPCIEKTUBHBIX OMOTEXHOJIOTHH, CIOCOOHBIX
pewmarb pecypcHble poOIeMbl Pa3BUTHS YEJIOBEUECTBA, TIOUCKA MYTEH BBIXOJA M3 INIOOATBHBIX
SKOJIOTHYECKHX MPoOsIeM U obecriedeHus mepexoaa K yCTOHUYNBOMY Pa3BUTHIO, PAlIOHAIBHOMY
UCTIOJIB30BAHUIO TIPUPOAHBIX PECYPCOB U (GOPMHUPOBAHHIO HOBBIX CTAHIAPTOB JKU3HH,

3aMHTEPECOBAHHOCTD B IMOJIYYEHUH OMOJIOIMYECKHX 3HAHWH B LEJSIX MOBBIMEHUS O0mei
KyJbTYPBl, €CTECTBEHHO-HAYYHOH TI'PaMOTHOCTH, KaK COCTaBHOW 4YacTH (YHKIHOHAJIBHOM
rpaMOTHOCTH OOyUaromuxcsi, GopMUpyeMoi pu U3y4eHUH OUOJIOTHY,

MOHMMaHHE CYIIHOCTH METOIOB TMO3HAHMs, HCIOJB3yEMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCNOJB30BATh TMMOJy4aeMble 3HAHMS [JIsl aHAIW3a MU OOBSCHEHHs SIBICHUH
OKpPY’KAarOIero MHpa U MPOHCXOMSIIUX B HEM H3MEHEHMH, yMEHHUe aejaTb OOOCHOBaHHbBIE
3aKJIFOYEHHsT HAa OCHOBE HAy4YHbIX (PAKTOB M HMMEIOLIUXCS TAHHBIX C LEJNbI0 MOJYYECHHUS
TIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTb CaMOCTOATENIBHO MHCIOJIb30BaTh OMOJIOTHYECKHE 3HAHUS Ul PELICHHS
npoOJIeM B peasbHbIX KU3HEHHBIX CUTYALHSIX;

OCO3HAHHE LIEHHOCTH HAyYHOW AEATENbHOCTH, TOTOBHOCTb OCYIIECTBISITH MPOEKTHYIO H
HCCIIEIOBATENBCKYIO AEATENBHOCTh HHANBUAYAIBHO H B TPYIIIIE,

TOTOBHOCTb M CIIOCOOHOCTb K HENPEPBIBHOMY OOpa3sOBaHUIO M CaMOOOpa3OBaHHIO, K
AKTUBHOMY TIOJYYE€HHIO HOBBIX 3HAaHMH TO OHOJOrMM B COOTBETCTBHH C JKM3HEHHBIMH
NOTPEOHOCTSIML.

METANPEAMETHBIE PE3YJIbTATHI

MertanpenMeTHble pe3yibTaThl OCBOCHUS yueOHOro mpenmera «bHONOTHsS» BKIFOYAIOT:
3HaYUMbIe Ui (OPMHUPOBAHUS MHPOBO33PEHHUs]  OOYHAIOIIUXCS  MEKIUCHUIIHHAPHBIE
(MexmpenMeTHeIe) O0IEeHaAYYHbIE IOHATHS, OTPAKAOLINE LIEJOCTHOCTh HAYYHONW KapTHHBI MUpPa
U cnenn(pUKy METOIOB MO3HAHMS, UCIIOJB3YEMBIX B €CTECTBEHHBIX HayKaX (BELIECTBO, SHEPTHS,
SIBJIEHUE, TPOLECC, CUCTeMa, Hay4dyHbId (DaKT, MPHUHLMUI, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, HUCCIECAOBaHUE, HAONMIONEHNE, M3MEPEeHHe, SKCIEPUMEHT M IPYruX), YHUBEPCAJIbHbIE



yueOHble NeficTBHsA (IIO3HABATENbHBIC, KOMMYHUKATUBHBIE, PETYJIATUBHBIC), 00ECIEeUnBarOLINe
¢dopmupoBanre (HyHKIMOHAIBHOW IPAMOTHOCTH M COLMAIBHOW KOMIETEHLMH OOYHarOIIHXCs,
CHOCOOHOCTh oOy4aromuxcs HCIIOJIb30BATh OCBOCHHBIE MEKIUCIUTIIMHAPHBIE,
MHUPOBO33PEHYECKHE 3HAHHMS U YHHBEpPCAJIbHbIE ydeOHbIe NeHCTBHS B MO3HABATEIBHON U
COLMAJIbBHOM MPAKTUKE.

MertanpenMeTHbIE pPe3yJIbTaThl OCBOEHUS] NMPOrpaMMbl cpenHero odmiero oOpa3oBaHUs
JOJDKHBI OTPAXKATh!

OsnaneHne yHUBEpPCANBHBIMY Y4e0HBIMH NMO3HABATEIbHBIMH 1eHCTBHSIMH:

1) 6a3oBble JIorHYeCcKUe AeHCTBHS:

CaMOCTOATENBHO (POPMYJIUPOBATE MU AKTyaM3UPOBATH MPOOJIEeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCTIOJIb30BATh MPH OCBOCHWH 3HAHUH NPUEMBI JIOTMYECKOTO MBIIJICHNS (aHATN3a,
CHHTE3a, CpaBHEHMs, Kiaccupukanmu, OOOOIEHMs), pPaCKPbIBATh CMBICT OHOJOTHYECKUX
NOHATHUH (BBIIENATh UX XapaKTEPHbIE MPU3HAKH, YCTAHABIUBATD CBS3H C APYTMMHU MOHATHSIMH);

OTIpPEeNeNATh LENH ACATENbHOCTH, 3aJaBas MapaMeTpbl M KPUTEPUH HX TOCTHKECHHS,
COOTHOCHUTD PE3YJIbTAThI IEATENIbHOCTH C IMOCTABJICHHBIMH LIEJISIMU,

UCTIOJIb30BaTh OWOJIOTHYECKUE TOHATUS IUIsI OOBSICHEHUs (DaKTOB W SIBJICHUH >KUBOH
PUPOIBL,

CTPOUTh JIOTUYECKHE PAcCyXIeHHsl (MHIyKTHBHBIE, IENyKTUBHbIE, IO AaHAJOTHH),
BBISIBJIATE 3aKOHOMEPHOCTH U NMPOTHUBOPEUHUS] B PACCMATPUBAEMBIX SIBJICHUSX, (POPMYyIHPOBATH
BBIBOJIbI M 3aKJIFOYCHUS,

NPUMEHSTh CXEMHO-MOJIENIbHbIE CPEACTBA JJIsl MPEACTABIEHHS CYLIECTBEHHBIX CBSI3eH W
OTHOIIEHUH B HM3y4aeMbIX OHMOJIOTHYECKUX OOBEKTaX, a TaKke MPOTHBOPEUUH Pa3HOTO pPOJa,
BBISIBJICHHBIX B PA3JINYHBIX HHPOPMALIIOHHBIX HCTOYHHKAX,

pa3pabaThIBaTh IJIAH PELISHUS MPOOJIEMBI C YUETOM aHAIN3a UMEIOIUXCS MAaTEPUATbHBIX
U HEMAaTEPUAJIBHBIX PECYPCOB,;

KOOPAWHUPOBaTh W BBINOJHATH pPabOTy B YCJIOBUSX pPEaJbHOrO, BHUPTYAJIBHOTO U
KOMOWHHPOBAHHOTO B3aUMOICHCTBUS,

Pa3BUBATh KPEATHBHOE MBILIJICHUE MTPH PELICHUH )KU3HEHHBIX MPOOIIEM.

2) 0a30BbIe HCCJIEI0BATEIbCKHE ICHCTBUS:

BJIAJIETh HaBBIKAMU y4eOHO-MCCIENOBATEIbCKON U MPOEKTHOW NEATENIbHOCTH, HaBBIKAMU
paspernieHus: npodseM, COCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbBHOMY TTOHUCKY METONIOB
peLIeHHsI MPAKTHYECKUX 3a/1a4, IPUMEHEHHIO PA3JINYHbIX METO/IOB TIO3HAHUS,

UCIIOJIB30BATh PA3JIMYHBIC BUABI ACATENIBHOCTH MO MOJYYSHHIO HOBOTO 3HAHHUS, €ro
UHTEPIpETalny, NPeoOpa3oOBaHUI0 U NMPUMEHEHHIO B y4eOHBIX CHTYalHsX, B TOM YHUCIE TPHU
CO3/1aHUH y4eOHBIX M COLMAJIbHBIX MIPOEKTOB,;

(bopMupOBaTh HAYYHBIH THUIT MBILILIEHHS, BIaJeTh HAYYHOW TEPMHUHOJIOTHUEH, KITFOYEBBIMHU
MOHATUSIMH M METOAAMU,

CTaBUTh W (POPMYJUPOBATH COOCTBEHHBIC 3a7aud B OOpPa3OBATEIbHON NEATEIBHOCTH U
JKU3HEHHBIX CHTYaLUsX;

BBISIBJIATD TPUYMHHO-CJICACTBEHHBIE CBSI3W M aKTYaJIU3HPOBATh 3a7ady, BBIABUTATH
THIOTE3y €€ pELISHHs, HAXOOUThb AapTyMEHThI Uil JOKa3aTelNbCTBA CBOMUX YTBEP)KACHUH,
3a1aBaTh MapaMeTPbl U KPUTEPUU PELICHNUS,

aHATM3UPOBATh TMOJIyYEHHbIE B XOAE pELIEHWs 3aJaud  Pe3yJbTaTbl, KPUTHUECKH
OLICHUBATh UX JJOCTOBEPHOCTh, IPOTHO3UPOBATh H3MEHEHNE B HOBBIX YCIOBUSIX;

IaBaTh OLIEHKY HOBBIM CHTYaLlUsIM, OLIEHHBATh IPHOOPETEHHBII OTBIT,



OCYILIECTBJISATh LIEJICHAINIPABICHHBIN MMOMCK MEPEHOCAa CPEACTB M CIIOCOOOB NEHCTBHA B
npo(ecCHOHANTBHYIO Cpeny,;

yMeTb TEPEeHOCHTh 3HAaHWA B IO3HABATEIBHYID M  MPAKTHUYECKYHD  objactu
KU3HENIESATENIbHOCTH,

yMeTb HHTETPHPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JacTel;

BBIIBUTaTh HOBBIE HICH, NpPEIJIaraTb OPUTHHAJIBHBIE TOAXOIbl W PELICHHUS, CTAaBUThb
npoOIeMBbl 1 3371a49H, TOMyCKAOINE aJIbTEPHATUBHBIC PELICHHUSI.

3) pabora ¢ nungopmanmeii:

OpPHUEHTHUPOBATHCS B PA3JIMUHBIX MCTOYHUKAX HHGpoOpMaruu (TeKCTe yueOHOro mocodus,
HAYYHO-TIONYJIIPHON JIUTEpaType, OMOJOTHUECKUX CIOBAPSX U CIIPABOYHHKAX, KOMITBIOTEPHBIX
0azax maHHbBIX, B HWHTepHeTe), aHAIM3UPOBaTh HHOOPMALMIO PAa3IMYHBIX BHIAOB U (HOpM
NPEACTaBICHUS, KPUTUYECKU OLIEHUBATh €€ TOCTOBEPHOCTh M HEMPOTUBOPEUHBOCTH;

¢dbopMyIHpOBaTh 3ampPOChl U TNPUMEHATh pPA3IMYHBIE METOIBl NPU TIOHMCKE U OTOOpe
ouonornyeckoit mHGopMaIuK, HeOOXOIMMOH /IS BBITIOJHEHUST Y4eOHBIX 3a1ad;

npuoOpeTaTb OMBIT MCIOJB30BAaHUS HH(YOPMALIHOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHH,
COBEPIIEHCTBOBATh KYJIBTYPY AKTUBHOTO MCIOJB30BAHUS PA3IMUHBIX IIOMCKOBBIX CHCTEM,

CaMOCTOSATEIbHO BBIOMPATh ONTHMAIBHYIO (OpPMY TIpeACTaBICHUS OHUOJOTHYECKON
uHpopmauuu (cxembl, rpaduKy, TUarpaMMbl, TaOIULBI, PUCYHKH U IPYTOE);

UCTIOJIb30BAaTh HAYYHBIA SI3BIK B KaueCTBE CpeAcTBa Npu pabore ¢ OUOJOTHYeCKOH
uHpopMaLnel: NTPUMEHATh XUMHUYECKHe, (PU3NIECKHe W MATeMaTH4eCKHe 3HAKH U CHMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKJIATYPY, HCIOJNB30BAaTh W MpeoOpPa3OBLIBATH 3HAKOBO-
CHUMBOJIMUECKUE CPENCTBA HATJISTHOCTHY,

BJANETh HABbIKAMH pACMO3HABAHUS H 3aMHUThl WHpOpMAIMK, HHOOPMALTHOHHON
6€301acHOCTH JINYHOCTH.

OsnaneHne yHHBEpPCATbHBIMIA KOMMYHHKATHBHBIMH JeHCTBHSAMH:

1) oOmenue:

OCYILIECTBJIATh KOMMYHHUKALIUU BO BCeX cdepax KM3HH, aKTUBHO y4aCTBOBATh B TUAJIOTE
WIA JUCKYCCHU MO CyIIecTBY 00CykmaeMoil TeMbl (yMEHHE 3aJaBaTh BOIPOCHI, BBICKAa3bIBATH
CYXXIIEHHs] OTHOCHTEJNBHO BBINIOJHEHUsI TMpeNjiaraéMoil 3aJadd, YYUTBIBATD HWHTEPECHl U
COTJIACOBAHHOCTD MO3MUMH IPYTruX YYACTHUKOB AMAJIOTa UIIH JUCKYCCHH);

pacrio3HaBaTh HeBepOalbHBIE CpencTBa OOLISHMs, TMOHMMAThb 3HAUYEHHE COLMAJBHBIX
3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUSI KOH(IUKTHBIX CUTYallUH, YMETh CMATr4aTh KOH(PJIUKTHI U
BECTH MEPETOBOPHI,

BJIAJETh PA3JIMYHBIMH CIIOCOOaMU OOIIEHHWs] U B3aUMOJIEHCTBHS, MOHHUMATh HAMEPEHHS
APYTUX JIOJEH, MPOSIBIATh YBAKUTEIBHOE OTHOIIEHUE K COOECETHUKY M B KOPPEKTHOH (opme
(bopMyIHpPOBATH CBOM BO3PAKECHNUS,

Pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHHSI C HCIIOJIB30BAHHEM SI3BIKOBBIX
CPEInCTB.

2) cOBMeCTHAasI AeSITeILHOCTD:

MOHMMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBHIYAJIbHOH pabOThI mpu
pewmeHnn OHONOTHYeCKOH NpoGeMbl, 0OOCHOBBIBATh HEOOXOAUMOCTb MPUMEHEHHUS TPYIITOBBIX
¢dbopM B3aUMOAEHCTBUS NPU peIIeHNH Y1eOHOH 3a1a4y;

BbIOMPATh TEMATUKy M METOIbl COBMECTHBIX ACHCTBUH C y4€TOM OOIIUX HWHTEPECOB H
BO3MOJKHOCTEH KaKAOTO YIEHA KOJUICKTHBA,



NPUHMMATh LEJIM COBMECTHON [AeATEeNbHOCTH, OPraHHu30BbIBATb M KOOPAWHUPOBATb
JNEHCTBHsI MO €€ NOCTHXKEHHUIO. COCTABJIATH IUIAH JEHCTBHM, PACHpPENessTb PONU C y4ETOM
MHEHHH Y4aCTHUKOB, 0OCYK/IaTh Pe3yJIbTaThl COBMECTHOH padoThI,

OLICHMBATh Ka4€CTBO CBOETO BKJIA/A M KAXKIOTO YYaCTHUKA KOMaH/bI B OOIIUI pe3ynbTaT
1o pa3pabOTaHHBIM KPUTEPUSIM,

npeajiaraTb HOBbIE IMPOEKTHI, OLIEHMBATb HAEU C IMO3ULUU HOBU3HBI, OPUIMHAJIBHOCTH,
MPAKTUYECKON 3HAUUMOCTH,

OCYLIECTBJISATb MO3UTHUBHOE CTPATETMYECKOE IMOBEAEHUE B Pa3IMYHBIX CHTYaLUsX,
NPOSIBJISITH TBOPUECTBO U BOOOpaKeHHE, ObITh HHUIIMATUBHBIM.

OBnageHue yHHBepCANbHBIMH PeryJSITUBHBIMH JeHCTBUSIMU:

1) camoopranusanusi:

UCITIOJIB30BaTh OWOJIOTHYECKUE 3HAHHSI AN BBIABICHHA NPOOJIeM M WX pPEIIeHUs B
JKU3HEHHBIX U YUE€OHBIX CHUTYaLIUsX,

BbIOMPATh HA OCHOBE OMOJIOrMUYECKUX 3HAHWH LIEJIEBbIE M CMBICJIOBBIC YCTAHOBKH B CBOHMX
JNEHCTBUSAX M MOCTYIKax MO OTHOLIEHHIO K >KUBOM MPHUPOAE, CBOEMY 3I0POBBIO U 310POBBIO
OKPY>KaIOILIHX;

CaMOCTOSITEIbHO OCYIIECTBJIITh TO3HABATENIbHYIO NEATENIbHOCTb, BBISBISITH MPOOJIEMBI,
CTaBUTb U (POPMYyJIUPOBATH COOCTBEHHBbIE 3adadud B OOpa30BATEIbHOU MAESATENBHOCTH U
JKU3HEHHBIX CUTYaLUsIX;

CaMOCTOSITEIBHO COCTABJISITh IUIAH PELICHHUs MPOOIEMbI C YUETOM HUMEIOLIUXCST PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEANIOUYTEHU],

JlaBaTh OLIEHKY HOBBIM CUTYaLMsIM,

pacLINPATH paMKH y4€OHOTO IPEeAMETa Ha OCHOBE JIMUHBIX MPENNOUTEHN;

JenaTh OCO3HAHHBINA BBIOOP, apTYMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH 32 PELICHHUE;

OLICHUBATh NMPHUOOPETEHHBIN OIIBIT;

cnocoOCcTBOBATh (POPMUPOBAHUIO M TIPOSIBJIEHUIO IIUPOKOH 3PYAUIMH B Pa3HBIX 00JIaCTSAX
3HAHUH, IOCTOSHHO MOBBILIATH CBOH 00Pa30BaTENbHBINA M KYJIBTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTb OLIEHKY HOBBIM CHUTYalLUsIM, BHOCUTb KOPPEKTHBBI B JESITEIbHOCTb, OLIEHUBATH
COOTBETCTBUE PE3YJILTATOB LIEJISIM,

BJIAJIETh HABBIKAMU TIO3HABATEIbHON pedIeKCUN KaK OCO3HAHUS COBEPIIAEMBIX ACHCTBHIM
U MBICJUTEJIBHBIX POIIECCOB, MX PE3YJIbTATOB M OCHOBAHH, NCIIOIB30BATh MPUEMBI pedIekCHU
111 OLIGHKH CUTYalllH, BIOOPa BEPHOTO PEIIEHUS,

YMETb OLIEHHBATh PUCKU U CBOEBPEMEHHO MPHUHNUMATh PELIEHUs 110 UX CHI)KEHHUIO,

MPUHUMATb MOTHBbBI U apIyMEHTBI APYTUX MPU aHAIN3€ PE3yJbTaTOB JAesATENbHOCTH,

3) npunsATHE ce0N M APYrux:

NPUHUMATD ce0sl, TOHUMAsi CBOM HETOCTATKU U IOCTOMHCTBA,

MIPUHUMATh MOTHBBI U apIyMEHTBI APYTUX MPU aHAJIN3€ PE3YJIbTaTOB JAeATENbHOCTH,

NPU3HABATH CBOE MPABO U MPABO APYIHX HA OIIHOKH;

pa3BUBaTh CIIOCOOHOCTb IOHUMATh MHP C IMO3ULMH APYTOro YeJIOBEKa.

HNPEAMETHBIE PE3YJIBTATBI

[Ipenmernble pe3yabraThl ocBoeHUs nporpammbl COO nmo Ouosornu Ha 0a30BOM ypOBHE
BKJIFOYAIOT crierduueckue st yueOHoro npenmera «buonorus» HaydHble 3HAHHS, YMEHUS U
crocoObl JeMCTBUH MO OCBOCHHIO, WHTEPIPETAllMM U MNpeoOpa3oBaHUIO 3HAHWHA, BUABI



IESATEIBHOCTH TI0 MOJIYYEHUIO HOBOTO 3HAHUS U NMPUMEHEHHIO 3HAHWH B PA3IMYHBIX yY4eOHBIX
CHUTyalMsIX, a TaKKe€ B pPEaJbHBIX JKU3HEHHBIX CHTYalMsX, CBS3aHHBIX C Ouojorued. B
nporpaMMme MpeaMETHBIE PE3YIIbTAThI MPENCTABJIECHBI MO rofaM OOyYEeHHUS.

[IpenmerHbie pe3ynbTaThl OCBOEHHUs y4deOHOro mnpemmera «buonorus» 6 10 Kiacce
TOJDKHBI OTPAKATh!

cpOPMHUPOBAHHOCTb 3HAHUI O MECT€ W POJIM OHOJIOTHH B CHCTEME€ HAyYHOrO 3HAHUS
€CTeCTBEHHBIX HayK, B ()OPMHUPOBAHHM COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHUHBI MHpa U
HAYYHOTO MHPOBO33PEHHS, O BKJIAJE POCCHICKHUX U 3apYOEIKHBIX yUEHBIX-OMOJIOTOB B Pa3BUTHE
O6uonoruu, pyHKIMOHAIBHONW I'PAMOTHOCTH YEJIOBEKA ISl PELISHHS JKIU3HEHHBIX 337124,

yYMEHHE PaCKPBIBATh COAEPIKaHUEe OMOJIOrMYECKHX TEPMHUHOB U MOHITHH: JKM3Hb, KJIETKA,
opranusM, Mera0onm3M (oOMEH BeIeCTB M MNPEeBpalleHHe JHEPTHH), T'OMEeOCTa3
(camoperynsiusi), ypOBHEBas  OpraHU3alMsl JKUBBIX  CHCTEM, CaMOBOCIIPOU3BEACHUE
(penpoaykumst), HACIEICTBEHHOCTb, HI3MEHUYHUBOCTD, POCT M Pa3BUTHE;

yMEHHE Uu3JaraTb OWOJIOTHUECKHE TEOpUU (KJIETOYHAs, XPOMOCOMHAs, MYyTaLUOHHAs,
LIEHTpaJIbHAsl JOTMa MOJEKyJsipHOW Omosorum), 3akoHbl (I. Mennens, T. Moprana, H. U
Basunosa) u yueHus (0 neHTpax MHOrooOpasust M MPOUCXOKIASHHS KyJIbTYpHBIX pacTermnid H. H.
Baswunosa), onpenensTe rpaHULbl IX TPUMEHUMOCTH K KUBBIM CHCTEMaM,;

yYMEHHE BJIQIETh METOJAMH HAy4HOTO TMO3HAHUS B OMOJOTMU: HAOJMIOACHHE U OMHCAHHE
JKUBBIX CHCTEM, TPOLECCOB W SIBJICHUH, OpraHM3alus M MPOBEACHHE OHOJOrMYeCKOro
SKCMEPUMEHTA, BBIABIDKEHHE THIIOTE3bI, BBIIBICHHE 3aBUCUMOCTH MEXAY HCCIeoyEeMbIMU
BEJIMYMHAMHY, OOBSCHEHHE TIOJYYEHHBIX PE3yJIbTATOB, HCIOJBb30BAHHBIX HAYYHBIX TMOHSITHI,
TEOPHUH M 3aKOHOB, YMEHHE J€JIaTh BBIBOJIbI HA OCHOBAHHH TMOJYUYE€HHBIX PE3YJIbTaTOB,;

YMEHHE BBIIENATh CYIIECTBEHHBbIC MPHU3HAKH BUPYCOB, KJIETOK MPOKAPUOT M SYKAPHOT,
OJTHOKJIETOYHBIX 1 MHOTOKJIETOYHBIX OPraHM3MOB, OCOOEHHOCTH MPOLIECCOB: OOMEHa BEIECTB U
NpEeBpaIeHUs] SHEPTUU B KIIETKe, (POTOCHHTE3a, MIACTUYECKOTO U HHEPreTUYECKOro OOMeHa,
XEMOCHHTE3a, MUT03a, MEH03a, OTUIOJOTBOPEHUS, Pa3MHOXKEHHs, MHIUBUAYATIbHOTO Pa3BUTHUS
opraHu3Ma (OHTOreHe3),

yMEHUE MPHUMEHATh MOJyYEHHBbIC 3HAHUA Uil OOBSICHEHUsI OMOJIOTHUYECKUX MPOLIECCOB U
SIBJICHUH, JJIS1 IPUHATHS IPAKTHYECKUX PELICHUH B TIOBCEAHEBHOM KU3HH C LENBbI0 00eCTIeUeHHSI
0€30MacHOCTH CBOETO 3I0POBbS U 3/0POBBbSl OKPYKAIOLIMX JIFOJAEH, COONIONEHHs HOPM
rPaMOTHOTO MOBEACHUS B OKPYKAIOLIEH NPUPOAHON Cperne.

YMEHHUE pellaTh »3JIEMEHTapHbIE TI'eHETUYeCKHe 3aJadyll Ha MOHO- M AWTHOpPUIHOE
CKpEeLINBAaHKE, CLEIUICHHOE HACIEIOBAHUE, COCTABIIATh CXEMbl MOHOTMOPUIHOTO CKPEIIMBAHUS
1Tl IPEACKA3aHNsl HACJIEIOBAHUSI TPU3HAKOB Y OPraHU3MOB,

YMEHHE BBINOJNHATH JJaOOPAaTOPHBIE U MPAKTUYEeCKHEe paboThl, COOMOIAaTh MpaBwia NpPU
paboTe ¢ yueOHBIM U Ta0OPaTOPHBIM OOOPYIOBAHUEM,

YMEHHUE KPUTHUYECKH OLICHMBATh M WHTEPIPETUPOBATH HMH(POPMALNIO OHOJOTHYECKOrO
COJZIEp KaHMsA, BKIIFOUAIOLIYIO TCEBJIOHAYYHBbIC 3HAHUS W3 PA3JIMYHBIX HCTOYHHUKOB (CpEnCcTBa
MaccoBO MH(OPMALH, HAYYHO-TIONYJISIPHBIE MaTepPHAIIbl), STUYECKHE aCTIEKThI COBPEMEHHBIX
UCCIIEIOBAaHUI B OMOJNIOTHH, MEIULINHE, OMOTEXHOJIOTHH;

yMEHHE CO3/1aBaTh COOCTBEHHBIE NHCBMEHHBIE U YCTHBIE COoOOIeHus, o0o0mas
OnoNornYeckyr0o HMHGPOPMAIMIO M3 HECKOJBKMX HCTOYHHUKOB, TPAMOTHO HCHOJB30BaTh
NOHATUIHBIN armapat OUOJIOTHH.

yMEHHE CO3/1aBaTh COOCTBEHHBIE NHCBMEHHBIE U YCTHBIE CoOOmeHus, o0o0mas
OMONOTUYECKYI0 HH(POPMAIMIO M3 HECKOJBKHX HCTOYHHUKOB, TPAMOTHO HCIOJB30BaTh
NOHATUIHBIN anmapat OUOJIOTHH.















YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIbHOI'O ITPOLIECCA
OBA3SATEJIBHBIE YYEBHBIE MATEPUAJIBI JIUIA YYEHUKA

1.YMK no 6uonoruu mist 10 kjacca mpenMeTHOU JuHuH «JIMHMS Ku3HI» 1oJ penakuued B. B.
ITaceunuka. basosslii yposens. M :IIpocsemenne, 2023 roa.

METOANYECKHUE MATEPHUAJIBI IUIA YUYUTEJIA
1. buonorus, 11 knacc/ Iaceunnk B.B., Kamenckuii A A., Pyouos A M. u napyrue /Ilox pen.

[Taceunuka B.B., AkunonepHoe odmectso «M3narensctBo «IIpocBemenne»

2 buonorus, 10-11 kmaccel/ Argpeesa H. /1., O0mecTBO ¢ OrpaHnYeHHON OTBETCTBEHHOCTHIO «OL]
MHEMO3HUHA»

3 ITonomapesa M.H., Kopaunosa O.A., Cumonosa JI.B. - buonorus. 10 knacc. Meroauueckoe
nocobue.- M., Benrana - I'pad, 2019;

4 ITonomapesa M.H. buonorus. 10 xnacc. Pabouas rerpans. — M.; «Benrana-I'pag».

NUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCHI U PECYPCbHI CETU UHTEPHET
1. «Enunas komnexuus LHudpossrx Obpazosatenbhbix Pecypcosy (http://school-

collection.edu.ru/).

2. https://resh.edu.ru/subject/S/

3. http://ebio.ru/ - DnexkrponHsbIit yueOHUK «buonorusy.

4. http://bio-ximik.narod.ru/bio/bio.htm - cTpoerne kieTok
5. http://biokhimija.ru/lekcii-po-biohimii.html - 6uoxumus
6. http://evolution2.narod.ru/index.htm - sBomrOIIHS

7. http://nrc.edu.ru/est/r4/ - Guonormueckast KapTHHA MUpPa
8. http://planete-zemlya.ru/ - Ilnanera 3emst

9. http://ecologysite.narod.ru/index html - skonorus

10. http://bio-nica.narod.ru/index. html - 6Guonuka
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