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HHOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke mporpamMmbl MO OHOJIOTHM TEOPETHYECKYIO OCHOBY Ui ONpPEACTICHUS
NOJIXO0A0B K (DOPMHUPOBAHMIO COJEpKaHUsA YydeOHoro mnpeamera «buosorus» cocTaBuUiM:
koHnenrtyaibaple nojoxenns OI'OC COO o B3aMMOOOYCIOBICHHOCTH IIEJIeH, COAep:KaHUs,
pe3yabTaToB O0y4eHUs M TpeOOBaHMM K YPOBHIO MOATOTOBKU BBITYCKHHMKOB, IOJOXEHHUS 00
O0IMX WENAX W MPHUHLIUIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMbI CPEIHETO
ob1ero oopazoBanus B Poccuiickoit denepannu, a Takxke NOJOKEHUS O crieluduke OUoI0ruu, eé
3HaYCHWU B TIO3HAHUM >KUBOM NPUPOJBI U 0O0ECHEUeHUH CYIIECTBOBAHUS YEIOBEUECKOTO
ob6mecTBa. CorylacHO Ha3BaHHBIM MOJIOKEHHSM, OTIPEJICIEHbl OCHOBHBIE (DYHKIIMH MTPOTPAMMBI MO
OuoJsIoruy U e€ CTpyKTypa.

[TporpamMma mo Guonoruu AaéT MpeACTaBICHUE O IENAX, 00 00mel cTparernu o0y4YeHUs,
BOCIIUTaHUsI M pa3BUTHS oOOyyaroIuXcs cpeacTBamMM ydeOHoro mnpeamera «buomorusy,
orpenenseT o00s3aTeNbHOE NPEIMETHOE COJCpXKaHHWe, €ro CTPYKTYpY, paclpeieiieHue o
paszenaM M TeMaM, PEKOMEHIYEeMYI0 I0CIel0BaTeIbHOCTh M3y4eHUs y4eOHOro MaTepuaia C
y4€TOM MEXKIIPEIMETHBIX M BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTUKW 00pa30BaTEILHOTO IPOLEcCca,
BO3PACTHBIX OCOOEHHOCTEH 00y4JaroLIUXCsl.

B nmporpamme mo OWONIOTMM TaKkKe YUYUTHIBAIOTCS TpeOOBaHMUSA K IUIAHUPYEMBIM
JMYHOCTHBIM, MeETalpeAMETHbIM M HPEIMETHBIM pe3ysibTaTaM oO0y4deHHs B (OPMHPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIbHON JESITEIBHOCTH/YU€OHBIX NEHCTBHI OOYYarOUIMXCS IO
OCBOEHHUIO COJIEpKaHUsl OMOIOIHYECKOro 00pa3oBaHMsL.

B mporpamme mno Ouomorumu (10 kmacc, ©a30BbIi YpPOBEHb) peaqU30BaH MPUHIUI
IIPEEMCTBEHHOCTH B U3y4yeHMM Ouosnoruu, Onarogaps dYeMy B HeH NpocMaTpUBaeTcs
HaNpPaBICHHOCTh Ha Pa3BUTHE 3HAHWM, CBS3aHHBIX C (OPMHPOBAHHEM ECTECTBEHHO-HAYYHOTO
MHUpPOBO33PEHHUS, LEHHOCTHBIX  OpPUEHTAlMH  JMYHOCTH,  SKOJIOTUYECKOTO  MBILIUICHUS,
MIPEJCTAaBICHU O 310pOBOM o0O0pa3e XU3HU M OEpexHbIM OTHOLIEHUEM K OKpYXarollen
npupoHoi cpeze. [loatomy Hapsaay ¢ u3ydeHueM oOIeOMOIOTHYECKUX TEOPUH, a TaKKe 3HAHUI
O CTPOCHHMHU >KHMBBIX CHUCTEM pa3HOTO paHra M CYIIHOCTH OCHOBHBIX NPOTEKAOIUX B HHUX
MIPOILIECCOB B MpOorpamMme Mo OMOJIOTHH YAEICHO BHUMAaHHE MCIIOJIb30BAaHUIO MOTYYE€HHBIX 3HAaHUH
B TIOBCEIHEBHOW J>KM3HU I pEIIeHHs NPUKIATHBIX 3a7ad, B TOM YHCIE: TPOPHIAKTHKA
HACJIe/ICTBEHHBIX ~ 3a00J€BaHUN  YelloBeKa, MEIUKO-TEeHETHYECKOrO0  KOHCYJIbTHPOBAHUS,
00OCHOBaHHUS JKOJOTMYECKH IIeJIECO00Pa3HOTO MOBEACHHUS B OKPY)KAIOIIEH NPUPOIHOHN cpere,
aHaJIM3a BIIMSAHUS XO3SMCTBEHHOW JEATENILHOCTH YEJIOBEKa Ha COCTOSHUE MPHPOJIHBIX U
MCKYCCTBEHHBIX JKOCHCTEM. YCWJICHHE BHUMAHUS K TPHUKIATHONW HANpaBICHHOCTH y4eOHOTO
npeamera «bUOJOTHS» MPOJUKTOBAHO HEOOXOIUMOCTBbIO OOECHEeUeHMs YCIOBUI I pelieHUs
OJTHOW M3 aKTYaJIbHBIX 33/1a4 IIKOJHFHOTO OMOJIOTHYECKOTO 00pa3oBaHMs, KOTOpAas Mperoiaraet
¢dopmHpoBaHHE y O0ydYarOIUXCSd CIHOCOOHOCTH aJanTHPOBATHCA K HM3MEHEHUSM JWHAMHYHO
Pa3BUBAIOMIETOCS COBPEMEHHOTO MUpA.

buonorus Ha ypoBHe cpeaHero oOiiero oOpa3oBaHMs 3aHHMMaeT BaxHoe MecTo. OHa
oOecnieunBaeT (popMHpOBaHUE Yy OOYyYarOIIMXCS MPEJICTaBICHUM O HAydyHOM KapTHHE MHpa,
pacupsieT 1 000011aeT 3HaHUs O XKHUBOH MPHUPOJIE, €€ OTIIMUUTENbHBIX MPU3HAKAX — YPOBHEBOU
OpTraHW3alliil ¥ DJBOJIOIHMH, CO3MaET YCIOBUS JUIS: TIO3HAHUS 3aKOHOB JKWBOM TIPUPOJIEI,
¢dbopmupoBaHUsa (QYHKIMOHAIBHOM T'PaMOTHOCTH, HaBBIKOB 37I0pPOBOr0 M Oe3omacHoro oOpasa
KHU3HH, YKOJIOTHYECKOTO MBIIUIEHUS, IEHHOCTHOTO OTHOIICHUS K )KUBOH MPHUPOJIE U YETIOBEKY.

Bonbmioe 3HaueHue OHOJOTHST HMMEET TakXKe [UIs pPELICHUs BOCIHMTATENBHBIX U
Pa3BUBAIONIMX 3a7a4 CPEAHETO OOIIEero oOpa3oBaHUsl, COMHANHM3AIK oOydarmmxcs. M3ydenue
O6uosioruu obecreunBaeT ycaoBUs A (POPMUPOBAHUS MHTEIUICKTYAIbHBIX, KOMMYHUKAIIMOHHBIX
U WHQOPMAIMOHHBIX HABBIKOB, JCTETUYECKOH KYJIbTYpHI, CIOCOOCTBYET HWHTETPAIUH
OMOJIOTMYECKUX 3HAHMHA C MPEACTABICHUSIMU W3 JAPYIMX y4eOHBIX MPEAMETOB, B YAaCTHOCTH,
¢busnku, xumun 1 reorpaduu. HazBaHHBIE MOMOXKEHHS O TPEIHA3HAYCHUU YUeOHOTO NpenMeTa



«buonorus» cocTaBUIN OCHOBY JUISI ONIPEACTICHUS MOAXO0I0B K OTOOPY U CTPYKTYPHPOBAHUIO €TO
coJiepKaHusl, MPEJCTaBICHHOTO B IPOrpamMMe 1o OMOIOTHH.

OT10op coxepkanusi yaeOHoro npeamera «buonorus» Ha 6a30BOM ypOBHE OCYIIECTBIEH C
MO3UIUI KYJIbTYpOCOOOPA3HOTO MOAXO0J1a, B COOTBETCTBUH C KOTOPHIM OOydaromuecs: AOKHBI
OCBOUTH 3HAHUS U YMEHUS, 3HAYMMBbIC i1 (pOpMHpOBaHUS OOIIEH KyIbTYphI, OMPEICIISIONINE
aJIecKBaTHOE TIOBEJCHHE 4YeJOBEKa B OKpYKaoIIeH MPUPOAHON cpele, BOCTpPEOOBAHHBIE B
MMOBCETHEBHOM >KM3HU M MPAKTUYECKOW aestenbHOocTH. Oco0oe MeCTO B ITOW cucTeMe 3HAHUMN
3aHMMAIOT  3JEMEHTHl  COJIEpP)KaHUs, KOTOpbIE CIy>KaT OCHOBOM ans  (opmupoBaHUs
IIPEICTABICHU O COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTUHE MHUpa M ILIEHHOCTHBIX
OpHUEHTAIMIX JIMYHOCTHU, CIIOCOOCTBYIOIIMX I'YMaHU3aluU OUOJIOTHYECKOr0 00pa30oBaHMUs.

CTpyKkTypHpoBaHHE COAEp)KaHUS Y4YeOHOro Marepuajga B MporpaMme IO OHOJIOTHH
OCYILIECTBIICHO C Y4€TOM MPUOPUTETHOTO 3HAUEHUS 3HAHUN 00 OTIUYMUTEIHHBIX OCOOEHHOCTSIX
KUBOM IPUPOABI, O €€ YPOBHEBOM OpraHU3allMM WM 3BOJIOLMHU. B COOTBETCTBUMM C 3THM B
CTpYKType yueOHOro mpenmera «buoOJIOTHS» BBIJCIEHBI CIEAYIOIINE COJEpKATEeNbHbIE JTHMHUU:
«buonorus kak Hayka. MeToapl Hay9HOTO MO3HaHUs», «KileTka Kak OMoJorHYecKas CUCTEMaY,
«Opranusm kKak Ouonorumueckas cucreMayn, «CucrtemMa U MHOTOOOpa3ue OpPraHUYeCKOTr0 MHPay,
«IBOJIONUSA KUBOU MIPUPOIBD», «IKOCUCTEMBI U IPUCYIITUE UM 3aKOHOMEPHOCTH.

Lenp wm3ydenus ydeOHOro mnpenmera «buonorus» Ha 0a30BOM ypOBHE — OBJaJICHUE
OOyJaroOMUMUCST 3HAHUSAMH O CTPYKTYPHO-(DYHKIMOHAIBHON OpTraHW3alid KUBBIX CHCTEM
pPa3HOTO paHra W NMPUOOpEeTeHHnEe YMEHUU MCIOJB30BaTh ATH 3HAHMS JUJISl TPAMOTHBIX JIEHCTBUI B
OTHOIICHUN 00BEKTOB KUBOW NIPUPOJIBI U PEIICHUS PA3IMIHBIX )KU3HEHHBIX TTPOOJICM.

JlocTuxkenune neiau u3ydeHus ydeOHoro mnpenmera «buonorus» Ha 06a30BOM ypoBHE
o0ecTieYnBaeTCs pEIIeHUEM CIETYIONUX 3a/1au:

OCBOEHHUE O0YUYaIOIIMMUCS CUCTEMBI 3HAHUM O OMOJIOTUYECKUX TEOPHUSIX, YUCHUSIX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THUIOTE3aX, TMpaBWIaX, CIyXalluX OCHOBOW g  (OpMHUPOBaHUS
MIPEJICTABJICHU O €CTeCTBEHHO-HAyYHOM KapTHHE MHpa, O METOJaX Hay4YHOTO I[O3HaHUS,
CTPOCHHM, MHOroOOpa3MM U OCOOEHHOCTAX JKUBBIX CHCTEM pa3HOrO YPOBHS OpraHMU3alUH,
BBIIAIOIINXCS OTKPBITUAX U COBPEMEHHBIX UCCIIEIOBAaHUIX B OMOJIOTUH;

¢bopMupoBaHHe y OOy4aroUMXcs IO3HABATENbHBIX, HWHTEIEKTYaJbHBIX M TBOPYECKUX
CIOCOOHOCTEH B Mpollecce aHallM3a JaHHBIX O MyTAX Pa3BUTHS B OMOJIOTUM HAayYHBIX B3TJISIOB,
WJIeH ¥ TI0JIXO0/I0B K M3YUYEHHUIO )KMBBIX CHCTEM PA3HOTO YPOBHS OpraHU3allUM;

CTaHOBJIEHHE Yy OOydJarommxcsi oOmeil KynbTypbl, (QYHKIMOHAIBHOH TPaMOTHOCTH,
pa3BuUTHE YMEHHUH OOBACHITH M OIICHUBATH SIBJICHUS OKPYXAIOIIETO0 MHpA KUBOW MPUPOJBI Ha
OCHOBaHUU 3HAHUH U OMbBITA, MOTYYCHHBIX NIPU U3yYECHUH OUOJIOTHH;

¢dbopMupoBaHHe Yy OOy4arolUMXCs yMEHUN WUIIOCTPUPOBATh 3HAYEHHE OHMOJIOIMUYECKUX
3HAHUN B MPAKTUYECKOW JEATEIBbHOCTH YEJIOBEKAa, PAa3BUTUU COBPEMEHHBIX MEIUIIMHCKUX
TEXHOJIOTHI 1 arpoOUOTEXHOIOTHIA;

BOCIIUTaHHE YOEXKIAEHHOCTH B BO3MOXXHOCTH IIO3HAHUS YETIOBEKOM UBOW MPHUPOJIBI,
HE00XO0IMMOCTH OEpEeKHOr0 OTHOIIEHUSI K HEeW, COOMIOAEHHS 3TUYECKUX HOPM NpPHU MPOBEIECHUN
OMOJIOTMYECKHUX UCCIEIOBAHUNL;

OCO3HAaHHE IEHHOCTU OMOJOTMYECKMX 3HAHUN JJI TOBBIIIEHUS YPOBHS 3KOJIOTMYECKOU
KYJIBTYpBI, 17151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS,

MPUMEHEHUE TPUOOPETEHHBIX 3HAHWUH W YMEHHWW B TIOBCEIHEBHOW KW3HU JIsI OLICHKH
MOCTIE/ICTBUM CBOEH JEATENbHOCTH MO OTHOUICHUIO K OKpY)Xarolled cpene, coOCTBEHHOMY
3I0pOBBIO, 000CHOBaHUE U COOII0ICHNE Mep PO IIIaKTHKH 3a00I€BaHUN.

B cucreme cpennero obuiero oopazoBanus «buonorusy», usydaemass Ha 6a30BOM YpPOBHE,
SBJIAETCS O00SI3aTEIbHBIM yUE€OHBIM TPEAMETOM, BXOJSAIIMM B COCTaB MpPEIMETHOW 00J1acTu
«EcTecTBeHHO-HAYUYHBIE PEMETHI.

Jlnst u3ydeHus: Onosioruu Ha 6a30BOM ypOBHE CPEIHETO 00IIero 00pa3oBaHUs OTBOAUTCS B
10 kimacce — 34 vaca (1 Jac B Henemi0).



COJAEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. buojsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTMU C OOIIECTBEHHBIMU, TEXHUYCCKUMHU H JIPYTHMH
€CTECTBEHHBIMH Haykamu, ¢uiaocodpueil, >TUKOH, 3CTETHKOM M mpaBoM. Ponbp Ouosnoruu B
(hopMUPOBaHUH COBPEMEHHOM Hay4dHOU KapTUHBI Mupa. CHUCTeMa OMOJOTUYECKIX HaYK.

MeToapl TO3HAHUS KUBOM MpUPOAbI (HAOMIOEHNE, YKCIEPUMEHT, OIMCaHUe, U3MEPEHUE,
KJIacCUUKAIUS, MOJISTHPOBAHKE, CTATHCTHUYECKAss 00pabOTKa TaHHBIX).

JdemoHcTpauuu:

[Toptpetsr: Y. HJapsun, I'. Mennens, H. K. Konbuos, /Ix. Yorcon u @. Kpuk.

Tabnuie! u cxeMbl: «MeTo/Ibl TO3HAHUS )KUBOW TPUPOJIBI».

JlaGopaTopHble M IPaKTHYeCKUe PadoThI:

[Ipaktuueckass padora Ne 1. «lcnonp30BaHHE pa3IUYHBIX METOJOB IPU H3YYECHUU
OMOJIOTUYECKIX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbl M1 X OPraHU3aI U,

XKusbie cucrembl (OMOCHCTEMBI) KaK MpeAMeT u3ydeHus Ouonoruu. OTiIHUMEe KUBBIX
CHUCTEM OT HEOPTAaHUYECKOU MPUPOJIBI.

CpoiicTBa OmocucteM U HX pa3HOoOOpa3we. YPOBHM OpraHu3alii OHOCUCTEM:

MOJIEKYJISIPHBIH, KJICTOYHBIH, TKAHCBBIH, OpraHu3MEHHBI, MOMYJISIIUOHHO-BUOBOM,
AKOCHCTEMHBIN (OMOTCOIIEHOTUYECKHH ), OMOC(EPHBI.

JdemoHcTpaumuu:

Tabmuubl 1 cxembl: «OCHOBHBIC TPU3HAKH JKU3HU», «YPOBHH OpraHU3AIMH >KUBOU
MIPUPOJIBI».

O6opynoBanue: moaens Moiekynsl JJHK.

Tema 3. XuMHu4ecKHii cocTaB U CTPOEHHE KJIETKH.

XVMMUYECKUI COCTaB KJIETKU. XUMHUYECKUE DJIEMEHTBI: MAaKPOIJIEMEHTHI, MUKPO3JIEMEHTBHI.
Boga n MmuHepasibHbIE BEIIECTBA.

@OyHKIMM BOABI M MHHEpAIbHBIX BeHIECTB B KieTke. llomaepxkaHue OCMOTHYECKOTO
OanaHca.

benxu. CocraB u crpoeHue 0enkoB. AMUHOKUCIOTH — MOHOMEpHI OekoB. HezameHnMble 1
3aMEHUMBbIE aMUHOKUCIOTHI. AMUHOKHUCIIOTHBIN COCTaB. YPOBHU CTPYKTYPHI OEITKOBON MOJIEKYJIbI
(mepBUYHAasi, BTOPUYHAsL, TPETUYHAS U YETBEPTUYHAS CTPYKTYpa). XUMHUECKUE CBOUCTBA OEIIKOB.
buonoruueckue GpyHKIMM OEIKOB.

depmeHTHl — Ouosiorndyeckue karanuszatopel. CTpoeHHe (epMeHTa: akTHUBHBIH ILIEHTD,
cyoctpatHas  cneuuduuHoctb. Kodepmentsl. Buramuubl.  Oriauuus  (epMeHTOB  OT
HEOPraHMYECKUX KaTaJIn3aTOpPOB.

VYreBonbl: MOHOCaxapubl (TJII0OK03a, pubo3a U ne30Kkcupub03a), Tucaxapuibl (caxaposa,
JaKTO3a) W MoJucaxapuabl (Kpaxmal, TJMKOIeH, LeJUIi03a). buonornueckue QyHKIUU
YTJIEBO/IOB.

Jlumuapl:  Tpurimuepuabl, ¢dochonunuapl, crepounsl. ['uapodunbHO-TUAPOPOOHBIE
cBoiicTBa. buonoruueckue Qynkunu aununoB. CpaBHEHHE YIJIEBOJIOB, OEIKOB M JIMIUIOB Kak
HCTOYHUKOB DHEPIHH.

Hykneunosbie kucnotel: JIHK n PHK. Hykneotnibl — MOHOMEpPBI HYKJIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynkuuun JHK. Crtpoenne m ¢ynkuun PHK. Bugst PHK. AT®: ctpoenue u
GyHKIUH.

[Mutonmorus — Hayka o kiuerke. KiierouHas Teopuss — npuMep B3auMOJEHCTBUS UAECH U
(hakTOB B HAyYHOM MTO3HAHUHU. MeTo/1bl U3yUEHUS KIETKH.

Knerka kak menoctHast xuBasg cuctema. OOImue NMpU3HAKU KIETOK: 3aMKHYTasl Hapy>KHas
MeMOpaHa, mosekyinbl JIHK kak renerndeckuii anmapar, cuctema cuHTe3a Oenka.



Tumbl KIETOK: dyKapHOTHUECKass M mIpokapuoTuyeckas. (OCOOCHHOCTH CTpPOEHUS
MpOKapruOTHUECKON KieTku. Kietounas crenka Oaktepuil. CTpoeHHE 3YKapHOTUUYECKOW KIICTKHU.
OCHOBHBIE OTJIMYHS PACTUTEIIBHON, )KUBOTHOM 1 TPHOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAas CTEHKa, IIMKOKAIUKC, UX (YHKLHUU.
[Ina3maruueckass memOpaHa, e€ cBoiictBa M ¢yHKkuumu. lluToruiasma u €€ OpraHouabl.
OnnomemOpannbie opranousl kietku: DIIC, anmapar ['onbmku, mm3ocombl. [ToryaBToHOMHBIE
OpraHoubl KJIETKH: MUTOXOHIPHUH, IIacTU bl [Iporcxoxkienne MUTOXOHAPUI U muacTul. Buel
wiactug. HememOpaHHble OpraHoufbl KIETKHA: PHUOOCOMBI, KJIETOYHBIM IIEHTp, LEHTPHUOIIH,
PECHUUKH, KIYyTHUKU. DyHKINN OpraHOUA0B KIETKU. BKitoueHus.

SAnpo — perynsropublii neHTp kieTku. CTpoeHue sipa: sijaepHas 000J04YKa, Kapuoria3ma,
XPOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEeHIECTB B KIIETKE.

JdemMoHcTpanum:

[Toptpetsl: A. Jleenryk, P. I'yk, T. llIann, M. llIneiinen, P. Bupxos, Ix. Yorcon, @.
Kpuxk, M. Yunkunc, P. ®panxnun, K. M. bap.

Huarpammbl:  «PacnpeneneHue XUMHUYECKHX  3JE€MEHTOB B HEXKHUBOM  HPUPOJIE»,
«Pacrnpenenenre XMMUYECKUX 3JIEMEHTOB B JKUBOW IIPUPOIEN.

Tabmumper u cxemsbl: «llepuognueckas TabnuIa XUMUYECKUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOABI», «bruocuuTe3 Oenka», «CtpoeHne MoyeKyisl Oenka», «CtpoeHue GpepMeHTay,
«Hyxneunossie kucnorsl. [JHK», «Ctpoenne monekynsl AT®», «CTpoeHne 3yKapuoTHYECKOR
KieTkn», «CTpoeHue KHUBOTHOM KiIeTkn», «CTpoeHHe pacTUTENbHOM KieTku», «CTpoeHue
MIPOKAPUOTUUECKOU KIIETKNY, «CTPOCHHE s1Ipa KIETKU», «Y TIeBOABDY, «JIunuas».

O6opynoBaHme: CBETOBOW MHKPOCKOI, OOOPYIOBAaHHE IS TPOBEACHHUS HAOIIOICHUH,
U3MEpEeHUl, HKCIEPUMEHTOB, MHUKPOINpENaparbl PacTUTENbHBIX, KMBOTHBIX M OaKTepUATbHBIX
KJIETOK.

JlaGopaTropHble U NpaKTHYecKue padoThbl:

JlaboparopHast padora Ne 1. «M3ydeHHe KaTaIMTHYECKOW aKTUBHOCTH (EPMEHTOB (Ha
MIpUMepe aMHJIa3bl WIN KaTajaa3bl)y.

JlabopatopHas pabora No 2. «M3yueHue CTpOCHHS KIETOK pPACTEHUH, >KUBOTHBIX U
OaKkTepHii Mo MUKPOCKOIIOM Ha FTOTOBBIX MUKPOIIpENapaTax U UX OMUCAHUE.

Tema 4. /KusHeaesiTeJIbHOCTh KJIETKH.

OOMeH BelecTB, WM MeTa00au3M. ACCUMIIIAIMS (TUTACTUYECKH OOMEH) U JUCCUMUIISIUS
(oHepreruyeckuii oOMEH) — JIB€ CTOPOHBI €IMHOrO mpolecca Meradonusma. Ponb 3akoHOB
COXpaHEHHMs BEIIECTB M SHEPTMM B TOHUMaHUU MEeTa0oIM3Ma.

Tunel oOMeHa BemecTB: aBTOTPOHBIN U rereporpodHbiii. Poib pepMeHTOB B 0OMEHe
BELIECTB U NIPEBPALLEHUH JHEPTUH B KIIETKE.

®ortocunre3. CmeroBas u TemHOBas (¢da3el (orocuHTe3a. Peakmuu ¢oTocunrtesa.
D¢ dexTuBHOCTH PoTOCHHTE3a. 3HAUeHUEe (POTOCUHTE3a AJIS JKU3HU Ha 3emue. BiusHue ycnosuit
cpebl Ha GOTOCUHTE3 U CIIOCOOBI MOBBIILIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XemocuHTe3. XEeMOCHHTE3upyrolue OakTepuu. 3HAUEHHWE XEMOCHHTe3a JUIs KU3HU Ha
3emue.

DOHepreTudyeckuii 0OMeH B KieTke. Pacienienue BenecTs, BbIACIEHUE U aKKyMYJIUPOBAaHUE
SHEPTMHM B KJIETKE. OTambl dHEpreTudeckoro oobmena. [nmkxomms. bpoxeHue u ero BHUBL
KucnopoagHoe okucieHue, Wid KieTouHoe JbixaHue. OxucnutensHoe (dochopuarpoBaHue.
O} heKTUBHOCTH DPHEPTETHIECKOTO OOMEHA.

Peaknum marpuuyHoro cuHre3a. ['eHermueckas wuHdpopmauus u JIHK. Peanuzanms
reHeTuyeckol mHdopmanuu B KieTke. ['eHeTHdYecKuil KoJ U ero cBoWcTBa. TpaHCKpUNIUS —
matpuunblii cuate3 PHK. Tpancnauus — 6uocunte3 Oenka. Dtanbl Tpancisuuu. Koguposanue
aMUHOKHCIIOT. Ponb prubocoM B 6rocuHTE3€e Oenka.

Hexnerounsie opMmsl sxu3Hu — BUpychl. Mctopust otkpsitus BupycoB (. W. IBanoBckuit).
Oco0eHHOCTH CTPOEHHUs U JKU3HEHHOro LuKia BHpycoB. bakrepuodaru. bonesnu pactenwuii,



KMBOTHBIX M YEJIOBEKAa, BBI3BIBAEMbIC BHpycaMu. Bupyc mmmyHnoneduimra yenoseka (BUY) —
Bo3Oyautens CIIWla. OOpaTHas TpaHCKpUNIUSA, peBepraza MW uHTerpasza. I[Ipodunakrtuka
pacnpocTpaHEeHHUs] BUPYCHBIX 3a00J1€BaHUil.

JdemoHcTpaumu:

[optpetsr: H. K. Konsuos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmuet  u cxembl:  «Tumbl  nutanus»,  «Meraboauamy»,  «MHUTOXOHAPUIN,
«QHepreTuueckuil ooMeny», «Xmoporuact», «Porocunres», «Ctpoenue JIHK», «Ctpoenue u
¢dbyHkmoHupoBanue  reHa», «CunHre3  Oenkay, «l'eHermueckuii  koa»,  «Bupycoe»,
«bakrepuoparn», «Ctpoenme u xku3HeHHbIH 1wka Bupyca CIIMIda, Oaxtepuodaray,
«Penmukanus [JJHK».

Ob6opynoBanne: moaenu-antumkanmu «Y apoenue JIHK wu Tpanckpumnus», «buocunrtes
oenkay, «CTpoeHHE KIETKU», MoJeab CTpykTypsl JJHK.

Tema 5. PasMHOKeHHe U MHANBHIYaJIbHOE Pa3BUTHE OPTraHU3MOB.

Kierounslii 1uKki, WM JKM3HEHHBIM [HMKN KieTku. MHTepdasza m murtos. Ilpomecchr,
npoTekaromue B uHTepdase. Pemnmukamus — peaknus marpuunoro cunrteda J{HK. Crpoenue
XpoMOCOM. XPOMOCOMHBIM HaboOp — KapuoTui. JIUMIOMAHBIA U TarIOWIHBIA XPOMOCOMHBIE
Habopbl. XpomaTuabl. LluTomorndyeckne OCHOBBI Pa3MHOXKECHUS W MHIMBHIYaJbHOTO PA3BHUTHUS
OpraHU3MOB.

Jenenue knetku — Muto3. Craguu Muto3a. Ilponeccsl, mpoucxoasmiye Ha pa3HbIX CTaIUsAX
MHUTO3a. brosornueckuii cMbICa MUTO3a.

[IporpamMmmupyemast ru0esb KIETKH — allonTo3.

@®opMbl pa3MHOKEHHSI OPTaHU3MOB: OECIIONIOe U MOJIOBOE. Buabl 6ecrnonoro pa3sMHOKEHHUS:
JIeJICHUE HaJIBOE€, MOYKOBAHME OJIHO- M MHOTOKJIETOYHBIX, CIIOpOOOpa3oBaHHUE, BEreTaTUBHOE
pa3MHo)keHue. IcKycCTBEHHOE KIIOHUPOBAHUE OPraHU3MOB, €T0 3HAYEHUE JJIs1 CEIEKLIHH.

[TosnoBoe pa3MHOXKEHUE, €70 OTIIMYUS OT OECIOIOrO.

Meito3. Craguum wMeiioza. Ilponecchl, mpoucxonasmye Ha cTagusx Menosa. I[loBeneHue
XpoMocoM B Mero3e. KpoccuHrosep. bronorndecknii CMbICI M 3HAaYEHUE ME03a.

['amerorenes — mpoiecc oOpa3oBaHMs MOJIOBBIX KJIETOK y KUBOTHBIX. [lonoBBIE Keme3bl:
CEMEHHMKU U SU4YHUKH. OOpa3oBaHuE M PA3BUTHE IOJIOBBIX KJIETOK — raMmeT (CrepMaTo30uf,
AilleKIeTka) — crnepmaroreHe3 M oBoreHe3. (OcCOOEHHOCTH CTpPOCHMs SHIEKIETOK U
cnepmaro3onioB. OmnonorBopenue. [lapreHorenes.

WupuBuayanbHoe pa3BuUTHE (OHTOTeHE3). OMOpUOHAJIbHOE pa3BUTHE (3MOPHUOTEHE3).
Oranbel 3MOPHOHANIBHOIO pPa3BUTUS y TO3BOHOYHBIX JKMBOTHBIX: ApOOJEHUE, TacTPyJIsILus,
opraHoretnes. IloctamMOproHanbHOE pa3BUTHE. THUMBI MOCTIMOPHOHAIBHOIO PA3BUTHUS: MPSIMOE,
HenpsiMoe (JIMYMHOYHOE). BnusiHue cpeipl Ha pa3BUTHE OPraHU3MOB, (DaKTOPBI, CIOCOOHBIE
BBI3BIBATH BPOXKAEHHBIE YPOICTBA.

PocT u pasButue pacreHuil. OHTOreHe3 1BETKOBOI'O PACTEHMs: CTPOEHUE CEMEHM, CTaIuu
pa3BUTHSL.

JdemoHcTpaumnu:

Tabmuuel u cxempl: «PopMBbl pa3MHOXKEHHSI OPTaHU3MOBY, «/IBOWHOE OIJIOJOTBOPEHHE Y
LIBETKOBBIX pacTeHui», «BereraTuBHOE pa3sMHOKEHUE PACTEHUI», «/leeHne KieTku OakTepuiiy,
«CTpoeHHE TOJOBBIX KIETOK», «CTpoeHHE XpOMOCOMBI», «KieTouHbll 1UKI», «Permkanus
JHK», «Mwuto3», «Meiio3», «IIpsMoe u Henpsamoe pazBuThe», «I 'aMeToreHe3 y MiaeKOMUTAIOIINX
U 4en0BeKay, «OCHOBHBIE CTaAMHM OHTOTEHE3a.

O6opynoBaHue: MHKpPOCKOM, MHUKponpemnaparsl «CrnepMaTo30Ubl MIIEKOMHUTAIOIIET Oy,
«Siuekierka MilekonuTaroniero», «Kapuokrnues B KJI€TKax KOpeENIKa JIyKa», MarHUTHasE MOJIENb-
anmukanus «Jlenenne kinetkn», moaens JJHK, monens meradaznoit XpoMoCOMEI.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlabopaTtopHas pabota Ne 3. «Habmromenre MuTo3a B KJIETKAaX KOHYMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKPOIMpENapaTax».



JlaboparopHass pabora Ne 4. «M3ydeHWe CTPOCHHUS TOJIOBBIX KJIETOK Ha TOTOBBIX
MHKpOIpenapaTax.

Tema 6. HaciiencTBeHHOCTH M H3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTUkd. Mcropusi pa3BuTUsS TeHETUKU. Poiib LUTOIOTMM U
SMOPHUOJIOTUH B CTAHOBJICHUU T€HETUKU. BKIIaa pOCCUNCKHUX U 3apYOCIKHBIX YUEHBIX B Pa3BUTHE
TeHETUKH. MeToapl TeHEeTUKH (THOPUIOJOTHYECKHH, ITUTOTEHETHYECKUM, MOJEKYISIPHO-
reHeTu4eckuii). OCHOBHbBIE T€HETUYECKUE MOHATHS. ['eHeTHnueckass CUMBOJIMKA, UCIIOJb3yeMas B
CXeMax CKpeIIMBaHMI.

3aKOHOMEPHOCTH  HAcJIeIOBaHUsI ~ NPU3HAKOB,  ycTraHoBieHHbie [.  MeHnaenem.
MonoruOpuaHOe CKpeluBaHue. 3aKOH eIMHO00pa3usi THOPHUI0B NEPBOro MnokojeHus. [IpaBuiio
JTOMUHUPOBaHMUS. 3aKOH pacllelUIeHus Mpu3HakoB. [umore3a uyuctoThl ramer. llonHoe u
HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpemiMBaHhe. 3aKOH  HE3aBUCHMMOTO  HACJIEIOBAHMS  MPU3HAKOB.
[{uToreHeTH4YEeCKHe OCHOBBI JUTHOPHIHOTO CKpENIMBaHMs. AHAIU3HPYIONIEE CKPEIIMBaHUE.
Hcnonb30BaHre aHATM3UPYIOMIETO CKPEIMBAHMS JIJIS ONIPEICTICHIS TE€HOTUIIA OCOOH.

CuerienHoe HacnenoBaHue npusHakoB. PabGora T. Moprana mno cHemieHHOMY
HACJIEIOBAHUIO 'eHOB. Hapyllienue cueryieHus: TeHOB B Pe3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHas TEOpUsI HACTEACTBEHHOCTH. [ eHeTHYeCKue KapThl.

'enetnka mona. XpoMOCOMHOE OmpeneseHre moja. AyTOCOMBI U TOJIOBBIE XPOMOCOMBI.
['omorameTHbIe U TeTeporaMeTHbIe Opranu3Mbl. HacieroBanue npu3HakoB, CIIEIJICHHBIX C TTOJIOM.

N3MenunBOCTh. BBl N3MEHUMBOCTH: HEHACIIEACTBEHHAS U HACIIEICTBEHHAs. Posib cpenibl B
HEHACJICACTBEHHONH W3MEHUYMBOCTH. XapaKTepUCTHKA MOJIU(PHUKAIMOHHON HM3MEHUYHUBOCTH.
BaprnannonHslii psg v BapuanuoHHas Kpusas. Hopma peakumm npusHaka. KosnmuecTBeHHbIE U
Ka4yeCTBEHHBIC MTPU3HAKY U UX HOpMa peakiuu. CBoiicTBa MOIU(DHUKAIIMOHHON H3MEHYHNBOCTH.

HacnencrBenHas, WM TeHOTUIIMYECKAs, M3MEHYMBOCTh. KoMOMHATHBHAS H3MEHYHBOCTD.
Meiio3 U TONOBOW TMpoOLIECC — OCHOBA KOMOMHATUBHOM W3MEHYMBOCTU. MyTanmoHHas
M3MEHUMBOCTh. Kimaccudukamnmst Myranuil: TeHHBIE, XPOMOCOMHBIE, T€HOMHBIe. Yacrora
MPUYMHBI MyTaluil. MyTtareHHsie (pakTopbl. 3aKOH TOMOJOTHYECKHX PSIOB B HACJEICTBEHHOM
n3meHunBocty H. 1. BaBuiiona.

BresnepHast HaClIeACTBEHHOCTh U U3MEHUYUBOCTb.

I'enetnka uyenoBeka. Kapuortum denoBeka. OCHOBHBIE METOJbI TE€HETUKH YeEJIOBEKa:
TeHEeaNoTHYEeCKUil, OMM3HENOBBIA, IUTOTCHETUYECKUH, OHOXMMHUYECKUN, MOJICKYISIPHO-
reHeTuyeckuid. COBpEMEHHOE OMpeJeleHUe TEHOTHUIA: TIOJIHOTEHOMHOE CEKBEHHPOBAHUE,
TeHOTUIIUPOBaHUEe, B ToM uucie ¢ mnomoripio [IIIP-ananuza. HacnenctBeHHble 3a001eBaHUS
YeJIOBeKa: TeHHBIE 00JIe3HU, OOJIE3HH C HACIIEICTBEHHON MPEAPACTION0KEHHOCTHI0, XPOMOCOMHBIE
6one3nu. Comarnueckue U reHepaTuBHble MyTanud. CTBOJIOBBIE KIETKU. [I[pUHIUIIBI 340POBOTO
oOpasa KW3HM, AUATHOCTUKH, MPOQPIIAKTUKA U JIEYCHUS TEHETHUYeCcKux Oosie3Hed. Menuko-
T€HETUYECKOE KOHCYJIbTUPOBAaHME. 3HAUYEHHE MEIULMHCKON TE€HETUKM B MPEIOTBpAIICHUU H
JICUCHUH T'eHEeTHYECKUX 3a00JIeBaHMI YeJIOBEKA.

JdemoHcTpanum:

[Toptpersr: I'. Mennens, T. Mopran, I'. ne ®@pus, C. C. Yersepuxos, H. B. Tumodees-
Pecorckuii, H. 1. BaBuios.

Tabmuupl 1 cxeMbl: «MOHOTHOPUIHOE CKPENIMBAHUE M €T0 IUTOTCHETHYeCKash OCHOBA,
«3aKOH paclIeIUIEHUsT U €ro IUTOTeHEeTHYeCKass OCHOBa», «3aKOH YHCTOTBI TaMeTy,
«lurnbpunnoe ckpemuBanuey, «lluToNorMUecKkue OCHOBBI JAUTHOPUIHOTO CKPEIIMBAHUY,
«Meno3y, «B3auMoaencTBre auIeNbHbIX T€HOBY, «I eHeTHUeCKHe KapThl PACTEHUH, )KUBOTHBIX U
yenoBekay, «l'eHeTuka Tmona», «3aKOHOMEPHOCTH HacClEAOBaHUS, CLEIUICHHOTO C TOJIOMY,
«KapuoTumnsl yenoBeka ¥ IKHBOTHBIX», «Bumbl u3MeHunBOCTHY», «MoaudukamonHas
M3MEHYNBOCTHY, «HacnemoBanme pesyc-pakropa», «l'eHeTHka Tpynm KpoBu», «MyTarmoHHas
U3MEHYUBOCTh.



Ob6opynoBanne: wmoaenu-anumkanuun «MoHOTHOpUAHOE CKpemuBaHue», «HemomHoe
JOMUHUpOBaHUEe», «/luruOpuanoe ckpemuBaHue», «llepekpécT XpoMocoM», MHKPOCKOI H
Mukpomnpenapar «/[pozoduna» (Hopma, Mmytanuu (Gopmbl KPBUILEB U OKPACKH Teia), repdbapuit
«I"opox moceBHOI.

JlaGopaTopHble M IPaKTHYeCKUe PadoThI:

Jlaboparopnas pabota Ne 5. «M3yueHue pe3ynbTaToB MOHOTHOPUIHOTO M TUTHOPHIHOTO
CKpEIIMBaHUS Y IPO30(UIIBI HA TOTOBBIX MUKPOTIpENapaTax.

JlaGopaTopHas pabora Ne 6. «M3ydyeHne mMoaupuKaMOHHON M3MEHUYHMBOCTH, TIOCTPOCHHUE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOI».

JlaGopaTopHas pabora Ne 7. «AHanu3 MyTanuid y Apo30oHIBI  HAa TOTOBBIX
MHUKpOIIpenaparax.

[IpakTuueckas pabora Ne 2. «CocTaBieHue 1 aHaIN3 POAOCIOBHBIX YEIIOBEKay.

Tema 7. Cenexuusi opranusMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuus Kak HayKa M MpOILEcC. 3apOoxkKACHUE CEIEKIMU U qomectukanus. Yuyenue H. U.
BapuioBa 0 IEeHTpax MPOUCXOXKACHHUS M MHOT000pa3us KYJIbTYPHBIX pacTeHui. LleHTpbl
MIPOUCXOXKACHUS JOMALIHUX )KUBOTHBIX. COpT, IOPOAA, LITAMM.

CoBpeMeHHbIE METO/bl CelNeKUUU. MacCoBbII M HHAMBUAYAIbHBIN OTOOPHI B CEJICKIIUU
pacTeHuii U >KUBOTHBIX. OlleHKa 3KCTepbepa. bIu3KopoaCTBEHHOE CKpellMBaHUE — WHOPUIUHT.
Uucrasa nunuda. CkpelmyBaHue YucThIX JuHUi. ['ereposuc, win rubpuanas cuna. Hepoacrsennoe
cKkpemMBanue — ayropumuHr. OtnanéHHas rulpunmsanus U e€ ycnexu. VCKycCTBEHHBIM
MyTareHe3 ¥ TIOJIYYCHHE TMOJUIUIOUI0B. JlOCTHMIKEHUS CeJNeKIMH PpACTEeHUM, >KUBOTHBIX U
MHUKPOOPTraHU3MOB.

buorexnonoruss kak orpacib MNpPoOu3BOACTBAa. ['€HHas WHXKEHEpHs. OTambl CO3IaHUS
pexombunantHoit JIHK wu Tpancrenneix opranuzmoB. Kierounas wumxenepusi. Kietounsie
KYJIbTypbl. MUKpPOKIIOHAJIbHOE pa3MHOKeHHE pacTeHuid. KioHupoBaHUE BBICOKOTPOIYKTUBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPraHu3MOB. OKOJOTHMYeCKHe W JThdeckue mnpodnembl. MO —
TCHETHYECKU MOU(DUIIMPOBAHHEBIC OPTaHU3MEI.

JlemoHcTpauu:

[Toptpetsr: H. U. BaBuiios, U. B. Muuypun, I'. /I. Kapneuenko, M. @. lBaHOB.

Tabmumer 1 cxembl: KapTta «LeHTpBl MPOMCXOXKIEHUS M MHOT000pa3wsi KYJIbTYPHBIX
pactenuit», «llopoapl TOMalIHUX >KHUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHui», «OrnanéHHas
rubpuamzanus», «Pabotel akamemumka M. @. HBanoBay, «llomumnounmus», «OOBEKTHI
onorexHonoruny, «Kierounsle KynbTyphl M KIOHUpOBaHHE», «KOHCTpyHpOBaHHME M TIEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MYJSDKH TUIOJIOB U KOPHEIUIONOB JUKUAX (OPM M KYJbTYPHBIX COpPTOB
pactenuii, repoapuit «CenbCKOX03sIIICTBEHHBIE PACTCHHSI.

JlaGopaTopHble U IPaKTHYeCKUE PadoThI:

Okckypcusi «OCHOBHBIE METOIbl U JIOCTHXKEHUS CENeKIIMH PAaCTeHUH M KUBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (EepMy, COPTOUCHBITATENbHBIA YYacTOK, B TEIUTUYHOE
X035ICTBO, Ta0OPATOPHUIO arpOYHUBEPCHUTETA WIIM HAYYHOTO LIEHTPA)».



INIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA INIPOTPAMMBI 110 BUOJIOTUN HA
HFA30BOM YPOBHE CPEJJHEI'O OBIIET'O ObPA3OBAHUMA

Cormacio ®I'OC COO, ycraHaBIuBalOTCS TpeOOBaHHMSA K pe3yiabTaTaM OCBOCHUS
00yJaroIUMUCS TPOTPaMM CPEIHEro O0IIero 00pa3oBaHMs: TUYHOCTHBIM, METAlPEIMETHBIM U
MIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType JNMYHOCTHBIX pE3yJIbTaTOB OCBOEHUSI NpeameTra «buOIOTHS» BbIIEICHBI
CIIEAYIOIIME  COCTABIIAIOIIME: OCO3HaHHME  OOYYArOIIMMHUCS  POCCHHCKOM  Ipa)KIaHCKOU
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPA3BUTHUIO, CAMOCTOSITEIBHOCTH U CaMOOIPEIEICHHUIO,
HaJIM4yue€ MOTHUBALIUU K 06y‘-IeHI/IIO 6I/IOJ'IOFI/II/I, HOCJICHAIIPABJICHHOC PAa3BUTHUC BHYTPCHHUX
yOexeHU JTUYHOCTH Ha OCHOBE KIIFOUEBBIX IIEHHOCTEH M HCTOPUYECKUX TPAIUIMI pa3BUTUS
OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTh O0YYAaIOIINXCSl PYKOBOJCTBOBATHCS B CBOEH
JeSITeIbHOCTH 1I€HHOCTHO-CMBICTIOBBIMU YCTAaHOBKAMH, MPUCYIIMMH CHCTEME OHOJIIOTHYECKOTO
00pa3oBaHMsl, HATMYHE YKOJIOTUIECKOTO MPABOCO3HAHUS, CTIOCOOHOCTH CTAaBUTH IIETH U CTPOHUTH
KU3HEHHBIC TUIAHBI.

JIngHocTHBIE PE3YIbTATBI OCBOCHHA MNPECAMCTA «buomorusy JOCTUTAaKOTCA B C€AUHCTBEC
y4eOHOW M BOCHUTATENBHOHN JESTENbHOCTH B COOTBETCTBMM C TPAJAULMOHHBIMU POCCHUCKUMHU
COIMOKYJIBbTYPHBIMH, HUCTOPUYCCKHMMU U AYXOBHO-HPABCTBCHHLIMU LCHHOCTAMHU, NPUHATBIMH B
oOmiecTBe MpaBWJIaMH M HOPMAaMH TOBEICHHS M CIIOCOOCTBYIOT MpoIleccaM CaMOIO3HAaHMS,
CaMOBOCIIUTAaHUA W CaMOpa3BUTHUA, PASBUTUA BHyTpeHHef/'I o3 JIMYHOCTH, ITaTPpUOTU3MA,
YBOKEHUSA K 3aKOHY W TPABOMOPSAIKY, YENOBEKY TpyJda U CTapuieMy MOKOJEHHUIO, B3aUMHOTO
YBaXXCHUA, 6€p€)I(HOFO OTHOUICHU S K KYJIBTYPHOMY HacJIeanuro n TpaguuusaIMm
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, NpUpoAE U OKPYKAKOIIEH Cpelie.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS yueOHOro mpenmMera «buonoOrus» AOMKHBI OTPaXKaTh
TOTOBHOCTb M CIIOCOOHOCTH OOYYaIOUIMXCS PYKOBOJCTBOBATHCS COPMHPOBAHHOW BHYTpPEHHEH
MO3UIMEN IMYHOCTH, CUCTEMOM IIEHHOCTHBIX OPUEHTAIINH, MO3UTUBHBIX BHYTPEHHUX YOSKICHU,
COOTBETCTBYIOIIUX  TPAAUIMOHHBIM  IIEHHOCTSIM  POCCHMCKOro  O0IECTBa, paclIMpEeHUe
KU3HEHHOTO OIbITa M OMbITa AESITETbHOCTH B MPOIECCe peaju3allid OCHOBHBIX HAlpaBICHHMA
BOCIIUTATEIILHON ACATCIIbHOCTH, B TOM YHCJIC B YaCTH:

1) rpakIaHCcKOro BOCHMTAHMSA:

c(hOPMHUPOBAHHOCTDh  TPAXKJIAHCKOM TO3UIMU  OOydYaromerocs Kak akTUBHOTO W
OTBETCTBEHHOT'0 YJIEHa POCCUIICKOTr0 O0IIECTBa;

OCO3HAHUC CBOMX KOHCTHTYLHMOHHBIX TIIpaB H 065[321HHO0T€I>1, YBAXKCHHUEC 3aKOHA MU
MIPaBOTIOPSIIKA;

TOTOBHOCTbh K COBMECTHOW TBOPYECKOW AEATEIBHOCTU MPHU CO3JaHUM yYEOHBIX IMPOEKTOB,
pelieHrnr yuyeOHbIX U MO3HABATENbHBIX 33124, BHITOJTHEHHH OMOIOTHYECKUX HKCIIEPHUMEHTOB;

CIIOCOOHOCTh ~ OMPEACNATh COOCTBEHHYIO TIO3HMIIMI0 10 OTHOIICHUIO K  SIBJICHUSAM
COBPEMEHHOM KU3HU U OOBICHITH €€;

YMCHUEC YUUTBEIBATDH B CBOUX )IeﬁCTBPIHX HCO6XO)II/IMOCTB KOHCTPYKTHUBHOI'O
B3aMMOJICHCTBUS TIOJEH C pa3HBIMHU YOKICHHUSIMH, KYJIbTYPHBIMH LEHHOCTSIMH U COITMAIbHBIM
MOJIOXKEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B TMPOIIECCE COBMECTHOTO BBIMOJHEHUS YYEOHBIX,
MMO3HAaBATCJIbHBIX HW HCCICAOBATCIIBCKUX 3aaa4, YBaXUTCJIBHOIO OTHOMICHUA K MHCHUIO
OTIIMTOHEHTOB MPH 00CYXIEHUN CIIOPHBIX BOMPOCOB OMOIOTHYECKOTO CONECPIKAHNUS,

TOTOBHOCTh K T'YMaHUTapHOU U BOJIOHTEPCKON EATEIBHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMS:



c(hOPMHUPOBAHHOCTh POCCHICKONW TPa’KJAHCKOW MICHTUYHOCTH, MMaTPUOTU3MA, YBAKEHUS K
CBOEMY HapoJay, YyBCTBAa OTBETCTBEHHOCTH Iiepes PoauHOHN, ropaocTu 3a CBOM Kpai, CBOIO
Ponuny, cBOM s3BIK M KYJIBTYPY, MPOIILJIOE U HACTOSAIIEE MHOTOHAITMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHUE K MPUPOAHOMY HACIEAUIO M MaMSITHUKAM IPUPOJIbL, TOCTUKEHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIOCOOHOCTH OLICHUBATh BKJIA/l POCCUMCKUX YUEHBIX B CTAHOBIICHUE U Pa3BUTHE OMOJIOTHH,
MOHMMAHUS 3HA4YeHHs] OWOJIOTMM B TIO3HAHWU 3aKOHOB IMPUPOJIbI, B IKU3HU 4YEJIOBEKa U
COBPEMEHHOT0 00I1IeCTBa;

ueitHas yoexAEHHOCTh, TOTOBHOCTh K CITYXEHHIO ¥ 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSI:

OCO3HaHHUE AYXOBHBIX [IEHHOCTEH POCCHIICKOT0 Hapo/a;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUSI, STUYECKOTO ITOBEACHHS,

CIOCOOHOCTH OIICHUBATh CUTYAIIMIO U IPUHUMATh OCO3HAHHBIEC PEIICHUS, OPUEHTUPYACH Ha
MOpPaJIbHO-HPaBCTBEHHbIE HOPMBI U IIEHHOCTH;

OCO3HaHHWE JIMYHOTO BKJIAJa B IOCTPOEHUE YCTOMYMBOTO OYAYIIIETo;

OTBETCTBEHHOE OTHOIIIEHUE K CBOMM POJUTENSM, CO3/IaHUI0 CEMbH HA OCHOBE OCO3HAHHOTO
MIPUHSATHSI LIEHHOCTEW CeMEIHON KU3HU B COOTBETCTBHHU C TPATUIUSAMU Hapo10B Poccuu;

4) 3cTeTHYECKOTr0 BOCTIMTAHUS:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKIIIOYAs ICTETHKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHUI;

MMOHMMAaHKUE SYMOLIMOHAIEHOTO BO3ACMCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPD@XCHHIO B Pa3HBIX BHUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBISATH
KauyecTBa TBOPUYECKOU JTUUHOCTH;

5) ¢usuyeckoro BocnuTaHusi, (GopMHpPOBaHMA  KYJLTYPbl  310POBbA U
AMOLUMOHAJIBHOTO 0JIArONOIyYns:

MMOHMMAaHUE U peau3alus 3J0pOBOTr0 U 0e30macHOro obpasza >KM3HU (3J0pOBOE MHUTAHUE,
COOJIOICHNE TUTHEHWYECKUX IMPaBUI U HOPM, COaJaHCHPOBAHHBIA PEXKHUM 3aHSATHH M OTAbIXA,
perynsipHasi (¢u3MYeCKas aKTUBHOCThH), OEpeXHOro, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIICHUS K COOCTBEHHOMY (DM3HUECKOMY U ICUXUUYECKOMY 3/I0POBBIO;

MOHMMAaHUE I[IEHHOCTH TPaBWJI HWHJUBUAYAIHHOTO U KOJUIGKTHBHOTO 0€30TIacHOTO
MOBEJICHUS B CUTYalUsIX, YTPOXKAIOIINX 3JOPOBbIO U )KU3HU JIOCH;

OCO3HAHUE TOCJIEICTBUA M HENPUSITHS BPEAHBIX MPHUBBIYEK (YIMOTPEOJICHUS aJIKOTOJIS,
HapKOTHUKOB, KYPEHHUS);

6) TPY10BOr0 BOCIIUTAHUA:

TOTOBHOCTB K TPYAY, OCO3HAaHUE IIEHHOCTH MacTepPCTBa, TPYIAOTIO0HE;

TOTOBHOCTh K aKTUBHOM JIESITEIILHOCTH TEXHOJOTUYECKON M COIMAIIbHOW HAINpaBICHHOCTH,
CIOCOOHOCTh HHUIIMUPOBATD, TUTAHUPOBATH U CAMOCTOSITENIHO BBIMIOJIHATH TAKYIO 1€ATEIbHOCTS;

WHTEpPEC K pa3inu4HbIM cepam mpodeccCHOHaTbHON NesATEeIbHOCTH, YMEHHE COBEpIIATH
OCO3HAaHHBIN BEIOOP OynyIiei mpodeccuu U peanr30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh M CIOCOOHOCTH K OOpa30BaHMIO M CaMOOOpPA30BAHUIO HAa MPOTSKEHUH BCel
KU3HU;

7) 3K0JI0rM4eCKOr0 BOCIIMTAHMS:

HKOJIOTHUECKU IIeNIeCO00pa3HOe OTHOIIEHHE K MPUPOJE KaK MCTOYHUKY KU3HHU Ha 3emIe,
OCHOBE €€ CYIIIECTBOBaHMS,

MOBBIIIICHUE YPOBHS JKOJOTUYECKOW KYIBTYphl: MPUOOPETEHHE OMbITa IUIAHHUPOBAHUS
MTOCTYIIKOB M OIIEHKH WX BO3MOYKHBIX TIOCIICJICTBUM JIJISI OKPYXKAIOIIEH CPEIbl;

OCO3HaHUe TTI00aThHOT0 XapaKTepa SKOJOTHIECKUX MPOOJIeM U MyTeH X pelIeHUs;

CIIOCOOHOCTh MCIOJIb30BaTh MPHOOpETaeMble MPU M3YYCHUH OWOJIOTHU 3HAHUS U YMEHUS
MpU pelIeHuH MPoOJeM, CBS3aHHBIX C PAlMOHATBHBIM MPHPOJONOIL30BaHUEM (COOIIOJCHHE



IIpaBWJ TMOBEJEHUS B NPUPOJE, HAIPABICHHBIX HAa COXpPAaHEHHME PAaBHOBECHS B JKOCHCTEMAX,
OXpaHy BHJIOB, SKOCUCTEM, OHoChephl);

AKTUBHOE HEINPUATHE JCUCTBUN, NPUHOCALIMX BPEH OKPYXKAKOLIEH NPUPOJHON Cpelne,
YMEHHE MIPOrHO3MPOBATh HEOJIArONMPHUATHBIE SKOJIOTMYECKHUE IOCIEICTBUS MPEAIPUHUMAEMBIX
JENCTBUN U NIPEAOTBPALLATh UX;

HaJIM4YUEe PAa3BUTOrO SKOJOTMUYECKOTO MBIIUICHUS, HKOJIOTMYECKON KYJIbTYpHl, OIbITa
NESTEIbHOCTH ~ DKOJIOTUYECKOW  HAlpaBICHHOCTH, YMEHHS PYKOBOJCTBOBaTbCSI HMH B
M03HABATEIbHON, KOMMYHUKATHBHOM W COLMAIbHOM MpPaKTUKEe, TOTOBHOCTH K YYacTHIO B
MIPaKTUYECKON JAESITEIbHOCTH IKOJIOTMYECKOI HAIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(OPMHPOBAHHOCT, ~ MHUPOBO33PEHHSI, COOTBETCTBYIOUIETO COBPEMEHHOMY  YPOBHIO
pa3BUTUA HAyKM W OOIIECTBEHHON MpAaKTUKH, OCHOBAaHHOTO Ha Juajore KyjibTyp,
CTIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MECTA B OJIHUKYIBTYPHOM MHUDE;

COBEpIICHCTBOBAHUE SI3bIKOBOM M YUTATENBCKON KYJIBTYpPhl KaK CPEJICTBA B3aMMOICHCTBHUS
MEX1y JIFOJIbMU U TIO3HAHMSI MUPA;

MOHUMaHUe CcHerupUKU OMONOTHHM KaK HayKd, OCO3HaHUs e€ poilu B (POpPMHUPOBAHUU
PalMOHAIBbHOTO HAYYHOI'O MBILIUIEHHUS, CO3/IaHUU LIEJIOCTHOIO IPEJCTaBICHUs 00 OKpYKaIOLIEM
MUpE Kak O €IWHCTBE MPHUPOMAbI, YeIOBeKa M OOIIeCTBAa, B MO3HAHUHM MPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHuu NpooIeM COXpaHEeHUsI IPUPOIHOTO PaBHOBECHS;

yOeXAEHHOCTh B 3HAYMMOCTH OHOJIOTUU JIsi COBPEMEHHOH LMBUIM3AIUU: OOeCTIeUeHUs
HOBOI'O YpPOBHSl Pa3BUTHS MEIULMHBI, CO3/1aHHUE MEPCHEKTUBHBIX OMOTEXHOJOIHM, CIOCOOHBIX
peliaTh pecypcHble mpoOJieMbl Pa3BUTHS YEJIOBEUECTBA, MOMCKA MyTe BhIXOAAa W3 TNI0OaIbHBIX
9KOJIOTMUYECKUX IpobsieM U obecriedeHus nepexoja K yCTOWYMBOMY Pa3BUTHUIO, PAllMOHAIBHOMY
WCIOJIb30BAHUIO IIPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aWHTEPECOBAHHOCTh B TOJYYCHHUH OMOJOTHMYECKUX 3HAHUHM B IEJSAX MOBBIIEHUS OOIIEi
KYJIbTYpbl, €CTECTBEHHO-HAY4YHOH TIpaMOTHOCTH, KaK COCTaBHOM dYacTH (PyHKIHMOHAIBHOM
IPaMOTHOCTH 00y4aromuxcs, GopMUpyeMoi Ipu U3y4yeHUN OUOJIOTUH;

MOHMMAaHUE CYIIHOCTH METOJIOB IO3HAHMS, MHCIIOJIBb3yeMbIX B €CTECTBEHHBIX HAyKax,
CIIOCOOHOCTH HCIOJIb30BaTh TMOJy4YaeMble 3HAHMS JJI aHajdu3a U OOBSICHEHMs SBJICHUN
OKpY’KAaloIIero MHUpa M NPOMCXOIAIIMX B HEM H3MEHEHHMH, yMEHHe JielaThb OOOCHOBAHHBIE
3aKJIIOYEHHST HAa OCHOBE HAy4YHbIX (AaKTOB M MMEIOIIMXCS JaHHBIX C LENbI0 IOJY4YEHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIIOJIb30BaTh OMOJIOTWYECKUE 3HAHUA JUISl PELIEHUs
po6JIeM B peabHbIX KU3HEHHBIX CUTYallUsX;

OCO3HAaHHE IIEHHOCTH HAy4YHOW AESITEIbHOCTH, TOTOBHOCTh OCYUIECTBIIATH IPOEKTHYIO U
HCCIIEIOBATENBCKYIO AESATEIBHOCTh MHIUBUYaIbHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HEIMpPEphIBHOMY O0Opa30BaHUI0O M C€aMOOOpa3OBaHHUIO, K
aKTUBHOMY IIOJIyYEHMIO HOBBIX 3HAaHMM 1O OWOJOTUM B COOTBETCTBHUM C IKU3HEHHBIMU
MOTPEOHOCTSAMHU.

METAINIPEJMETHBIE PE3YJIbTATBI

MertanpeameTHble pe3yibTaTbl OCBOGHUS ydeOHOro mpenmera «buosiorus» BKIIOYAIOT:
3HaYMMble Ui (OPMHUPOBAHHMS  MHPOBO33pPEHUS  OOy4arOIIMXCS  MEXKIUCIMUITIMHAPHbIE
(MexmpeMeTHbIe) OOIIeHAYYHbIE MOHATHS, OTPAKAIOIIUE 1IEIOCTHOCTh HAYYHON KapTUHBI MHpa
U crenru(uKy METOJIOB MO3HAHU, UCIOIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPTHS,
SIBIIGHUE, TPOLECC, cucTeMa, Hay4yHbId (DaKT, NMPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, HCCIelOBaHHUEe, HaOJIOJCHUe, M3MEpPEHHEe, SKCIEPUMEHT U JPYIHX), YHUBEpCalbHbIE
yueOHble JIeHicTBUS (ITO3HABaTENIbHbIE, KOMMYHHUKATHUBHBIE, PETYJSTUBHBIE), 0OECIEUUBAIOLINE
¢dopmupoBanre (yHKIIMOHATBHOW TI'PaMOTHOCTM M COLMANBHON KOMIIETEHIMH OOYydYaroIuxcs,
CIOCOOHOCTh oOyuaromuxcst HCIIOJIb30BaTh OCBOEHHbIE MEXIMCIUIUTMHAPHBIE,



MHPOBO33PEHUYECKHE 3HAHUS M YyHUBEPCAIbHbIE Y4YeOHbIC JICHCTBUS B IIO3HABATEIBHON W
COIMAJIbHOM MPAKTHUKE.

MeTtanpeaMeTHble Pe3yNbTaThl OCBOSHUS TMPOTPAMMEBI CpeIHero oodmero oOpazoBaHUs
JIOJDKHBI OTPaXKATh:

OBi1ajieHne YHMBEPCAIBLHBIMH YU€OHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a3oBbIe JOrHYECKHeE TeHCTBHUS:

CaMOCTOSITENILHO (HOPMYIHpPOBaTh M aKTyaJM3MPOBATh MPOOJIEMY, paccMaTpuBaTh €€
BCECTOPOHHE;

HCIIOJIb30BaTh MPU OCBOCHHUH 3HAHUU MPHUEMBI IOTUYECKOTO MBINUICHHS (aHAN3a, CUHTE3a,
CpaBHEHUs, Kiaccupukanuu, 0OOOIIECHUS), PACKPHIBATh CMBICT OHOJOTHYECKUX TOHSTHHA
(BBIOENATH WX XapaKTePHbIC MPU3HAKH, YCTAHABINBATH CBSI3U C IPYTUMHU IMOHSATHSIMU );

OIPENeNIATh IIeNU NeATeIBHOCTH, 3a7aBas MapaMeTpbl U KPUTEPUU WX JTOCTHIKCHHS,
COOTHOCHUTH PE3YyJIbTAThI ACATEILHOCTHU C TIOCTABICHHBIMU IICIISIMU;

UCIOJIb30BaTh OHOJOTHYECKHE TIOHATHS Uil OOBsSCHEHHS (AKTOB M SBICHUH JKUBOU
TIPUPOJIBI;

CTPOHUTH JIOTHYECKHE PaCCYKICHHS (MHIYKTHBHBIC, ICTYKTUBHBIC, 10 AHAJIOTHH ), BBISBIISTh
3aKOHOMEPHOCTH W TPOTHBOPEYHS B PACCMATPUBACMBIX SIBIICHUSAX, (POPMYIUPOBATH BHIBOJBI H
3aKIIIOYCHUS;

MIPUMCHSITh CXEMHO-MOJICIIBHBIE CPEACTBA IS MPEICTABICHHS CYIIECTBEHHBIX CBSI3CH U
OTHOIICHUI B W3y4aeMbIX OHOJIOTMYECKMX OOBEKTaX, a TAaKKE MPOTUBOPEYHUH PA3HOTO poJa,
BBISIBJICHHBIX B PA3JIUYHBIX WH()OPMAIIMOHHBIX HCTOYHHUKAX;

pa3pabarbIBaTh IJIaH PEIICHHs MPOOJIEMBI ¢ YUETOM aHATN3a UMCIOIIUXCS MATCPUATLHBIX U
HEMaTepUaIbHBIX PECypPCOB;

BHOCHUTh KOPPEKTHBBI B JICATEIBHOCTh, OLICHUBATh COOTBETCTBUE pPE3YJIBTATOB LIEISIM,
OIICHUBATH PUCKU MOCIICICTBUH JACITEILHOCTH;

KOOPJIMHUPOBaTh W BBINOJHATE pPabOTy B YCIOBUSAX PEaJbHOrO, BUPTYaJbHOTO H
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEATHBHOE MBIIUICHUE IPU PEIICHUH XU3HEHHBIX TPOOIIeM.

2) 6a30BbIe HCCJIEN0BATEIbCKHIE e CTBHA:

BIIa/IETh HaBBIKAMH Yy4eOHO-HCCIENOBATENCKOW M MPOEKTHON NEATENbHOCTH, HaBBIKAMHU
paspereHust mpobaeM, CIIOCOOHOCThIO W TOTOBHOCTBIO K CaMOCTOSITEIEHOMY ITOMCKY METOJIOB
pelIeHrs MTPAKTUUECKHX 3a]a4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB MO3HAHUS;

WCIIOJIb30BAaTh PA3JIMYHBIC BHJIBI JICATEIHHOCTH IO IIOJYYCHHUIO HOBOTO 3HAHUS, €ro
WHTEpIpETANH, TPeoOpa3OBaHUI0 U MPUMEHEHHIO B Y4€OHBIX CHUTYalMsX, B TOM YHCIE MpH
CO3/IaHUH YYEOHBIX U COIMAIILHBIX TIPOCKTOB;

(dbopMUpOBaTh HAYYHBIA THUI MBIIIJICHUS], BIaJeTh HAYYHOH TEPMUHOJOTHEH, KIIFOUEBBIMU
TMOHATHSIMH M METOJIaMU;

CTaBUTh U (popMynHpoBaTh COOCTBEHHBIE 3ajaud B 00pa30BaTENbHON JESTEIBHOCTH U
KU3HEHHBIX CUTYaIUsIX;

BBISIBJISITH TPUYMHHO-CIECTBEHHBIE CBS3M M AaKTyaJU3UpOBaTh 3a/ady, BBIIBUTaTh
TUIOTE3Y €€ PEIIeHUs, HaXOIUTh apTYMEHTHI [Tl JJOKAa3aTelIbCTBA CBOUX YTBEPXKICHHMIA, 3a/1aBaTh
napaMeTpsl U KPUTEPUU PEIICHHUS,

aHAJIM3WPOBATH MOJIYUCHHBIC B XOJ€ PEUICHUS 3aJ1a4¥l Pe3yabTaThl, KPDUTUICCKU OI[CHUBATH
WX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIIOBUSX;

JaBaTh OIEHKY HOBBIM CHTYAITUsM, OIECHUBAThH MPHOOPETEHHBIHN OIBIT;

OCYIIIECTBIATh IIeJICHANPABIECHHBI TMOWCK IMEpPeHOca CPEACTB U CHOCOOOB JEWCTBUS B
poeCCHOHANIBHYIO CPEY;

yMeTh MEPEHOCUTh 3HAHHWS B  TIO3HABaTENbHYID U  MPAKTHYECKYI0  00IacTu
KHU3HEICATCIIEHOCTH;

yMeTb UHTErPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTei;



BBIIBUTaTh HOBBIE WJEU, MpeniaraTb OPUTHHAIbHBIE TOAXOJIbl W pEIICHHs, CTaBHUTb
IpoOJIeMBI U 33Ja4H, IOMyCKalOINe aIbTEPHATUBHBIE PELICHHUS.

3) paGora ¢ nngopmanmeii:

OPUEHTUPOBATbCSI B PA3IMUYHBIX MCTOYHHMKAX HHGpoOpMauuu (TeKcre ydeOHOro mocoowus,
HAYYHO-TIONYJISIPHOW JUTEpaType, OMOIOTHYECKUX CIIOBAPSX U CIPABOYHUKAX, KOMIBIOTEPHBIX
0a3ax ngaHHBIX, B VIHTepHeTe), aHAIM3UPOBaTb HH(MOPMALMIO DPA3JIUYHBIX BUAOB U (HOpM
MPEJCTABICHUS, KPUTUIECKU OLIEHUBATH €€ I0CTOBEPHOCTh M HEPOTUBOPEUHBOCTbD;

(GbopMynMpoBaTh 3ampochl M MPUMEHATh pa3IM4YHbIE METOIbl INpPH IOMCKE U OTOOpe
Ouosiornyeckoil nupopMary, He0OXOIMMOM /7S BEITOTHEHUS YUeOHBIX 3a1a4;

IpUOOpeTaTh OMNBIT MCIOJb30BaHUS HH()OPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUH,
COBEPILIECHCTBOBATH KYJIBTYPY aKTUBHOTO MCIIOJIB30BAHUS PA3IMUHBIX IIOMCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO ~ BBIOMPAaTh ONTUMAIbHYIO (OpMY IHpPEACTaBICHUS OHOIOIMYECKON
uHpopManuu (cxembl, rpaduKu, TUarpaMMBbl, TaOIHUIIbI, PUCYHKH U APYTOe);

UCIOJb30BaTh HAYYHBIM SI3BIK B KauecTBe CpeJICTBa IMpH paboTe ¢ OHOJIOrHMYecKon
uHbopManMel: NPUMEHATh XMMUYECKHe, (U3UYECKUe M MaTeMaTUYeCKHE 3HAKU W CHMBOJIBI,
¢bopmynbl, abOpeBHATypy, HOMEHKJIATypy, HCIOJIb30BaTh M IPeoOpa3oBbIBaTh 3HAKOBO-
CHUMBOJIMYECKHE CPEJICTBA HATJISITHOCTH;

BJaJleTh HABbIKAMM DPACIO3HABaHMA M 3alUThl HMHGOpMAIMM, HWHPOPMALMOHHON
0€30MacCHOCTH JINYHOCTH.

OBJajieHNe YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMM el CTBHSIMU:

1) oOmenmue:

OCYILLIECTBIIATh KOMMYHUKAIIMM BO BceX c(epax *KU3HH, aKTUBHO Y4acTBOBAaThb B JMAJIOre
WIA JTUCKYCCHUH TIO CYIIECTBY OOCYXKIaemoil Tembl (YMEHHE 3a/J1aBaTh BOIPOCHI, BBICKA3HIBAThH
CYXJIEHUSI OTHOCUTEIIbHO BBIIOJHEHUS Mpe/JlaraéMod 3aJaud, Y4YUThIBaTb MHTEPEChl U
COTJIACOBAHHOCTH TO3UIUH IPYTUX YUACTHUKOB AUAJIOra WIN JUCKYCCHH);

pacrio3HaBaTh HeBepOajlbHbIE CpeACTBa OOIEHUs, MOHMMaTh 3HAYEHHE COLUAJIbHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHHSI KOH(IMKTHBIX CHTYyallud, YMETh CMATYaTh KOH(MIUKTHI U
BECTH I1€PETOBOPHI;

BJIAJIETh PA3IUYHBIMH CIIOCOOAMHU OOIIEHHS W B3aWMOJCHCTBHUS, MOHWMATh HAMEPEHHUS
APYTUX JIOJIeH, TPOSBIATh YBaXXHUTEIbHOE OTHOIIEHHE K COOECETHHKY M B KOPPEKTHOH (hopme
(bopMyIHpPOBATH CBOU BO3PAKCHHUS;

pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHUS C HCIIOJIb30BAaHUEM S3BIKOBBIX
CPEICTB.

2) cOBMeCTHAsI 1eSITeJIbHOCTD:

MOHMMAaTh M HCIOJB30BATh MPEUMYIECTBA KOMAHIHOW W WHAWBHIYAIBHOW PaOOTHI MpH
pemeHnH Ouooruyeckoil mpoOaeMbl, 000CHOBBIBATH HEOOXOIUMOCTh NMPUMEHEHHS TPYMIOBBIX
(hopM B3aMMOJEHCTBYS IPU pELIEHUH yueOHO! 3a1auu;

BbIOMpPATh TEMAaTHUKy M METOJbl COBMECTHBIX JEHCTBUH C y4€TOM OOIIMX HMHTEPECOB U
BO3MOYKHOCTEH Ka)KIOTO WICHA KOJUIEKTHUBA;

IPUHUMATh LEJIM COBMECTHOM [JesATEeIbHOCTH, OPraHU30BBIBATH M KOOPAMHHUPOBATH
JEUCTBHS MO €€ TOCTUKEHUIO: COCTABIIATH IUIAH IEUCTBUM, PACIIPEAEIIATh POJIU ¢ YIETOM MHEHUI
YYaCTHUKOB, 00CY)KJaTh pe3yIbTaThl COBMECTHON pabOTHI;

OILIEHUBATh KAUeCTBO CBOETO BKJIaZa M KAKIOTO yJacTHHKA KOMaHIbl B OOIIHMIA pe3yabTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

npeJularaTh HOBBIE TMPOEKTHI, OIEHWUBATh HJIEH C TIO3WIMU HOBHU3HBI, OPUTHHAIHHOCTH,
MPAKTUYECKON 3HAUNMOCTH;

OCYIIECTBIISITh MO3UTHBHOE CTPATETHYECKOE TIOBEJCHHE B PA3JIMYHBIX CHTYaIUsX,
MPOSIBJISITH TBOPUECTBO U BOOOpayKeHHE, OBITh HHUIIMATHBHBIM.

Ogiaenne yHUBEPCAJIBLHBIMH PEeryJssTHBHBIMU 1€ CTBUSAMU:

1) camoopranmu3amus:



WCIOJIb30BaTh OWOJIOTMYECKUE 3HAHWS [Ji BBISBICHUS MPOOIEM W WX pEIICHUS B
KU3HCHHBIX M YUYEOHBIX CHTYaIUsX;

BBIOMPATh HAa OCHOBE OMOJOrMYECKHX 3HAHWI 1IE€JEeBBIC U CMBICIIOBBIC YCTAaHOBKH B CBOUX
JCUCTBUSAX W IOCTYNKAaX IO OTHOIICHUIO K JKMBOW TPHUPOJIE, CBOEMY 3JI0POBBIO M 3J0POBBIO
OKpY>KaloIINX;

CaMOCTOSITEIIFHO OCYIICCTBIIATH ITO3HABATEIBHYIO JCATEIBHOCTh, BBISBISATH IMPOOJIEMBI,
CTaBUTh © (QOpMyIHpOBaTH COOCTBCHHBIE 3a7aud B 0OOpa30BATENbHON JEATETHLHOCTH U
KU3HCHHBIX CHTYaIUsX;

CaMOCTOSITENIbHO COCTABIISITh IUIAH peIIeHHs] MpoOJIeMbl ¢ yU4ETOM HMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH M MPEIIIOYTCHUH;

JlaBaTh OIEHKY HOBBIM CHTYAIIHIM;

pacIMpsATh paMKH Y4eOHOTO IIPeIMETa Ha OCHOBE JIMYHBIX TPEATOYTEHHIA;

JeNaTh OCO3HAHHBIN BHIOOD, apIYMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTD 32 PEIICHNUE;

OLICHUBATh MTPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO MIMPOKOH 3PYIUIIMU B Pa3HBIX 00JIACTAX
3HaHWi1, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTeIbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHUTYaIlUsiM, BHOCHUTh KOPPEKTHBBI B JIESATEIBHOCTh, OLCHHBATH
COOTBETCTBHE PE3YIHTATOB LIEISIM;

BJIaJICTh HABBIKAMU MIO3HABATEIILHOW PE(IICKCUU KaK OCO3HAHUS COBEPIIAEMbIX JICHCTBHI U
MBICTMTEIBHBIX MPOIECCOB, UX PE3YJIbTaTOB W OCHOBAHMIA, MCIOIB30BATh MPHEMBI pedIIeKCUn
JUIsl OLICHKU CHTYAalluH, BIOOpA BEPHOTO PEIICHHS,

YMETh OIIECHUBATh PUCKH U CBOCBPEMEHHO MPUHUMATH PEIICHUS 110 HX CHIDKEHUIO;

MPUHUMATh MOTUBBI U aPTYMEHTHI IPYTUX MPH aHAIIN3E PE3YJIbTATOB JACATEIbHOCTH;

3) npuHsATHE ceds U IPYTHUX:

MPUHUMATH ceOsl, TOHUMasi CBOM HEJOCTATKH U JIOCTOMHCTBA,;

MIPUHUMATHh MOTHBBI U QpTYMEHTHI IPYTHX IIPH aHAIHU3E PE3YJIbTaTOB JICITCILHOCTH;

MPHU3HABATH CBOE MPABO U MPABO JPYTUX HA OIIMOKH;

pa3BUBATh CITIOCOOHOCTH TOHUMATh MUP C MO3UIMH APYroro YeJI0BEKa.

INPEAMETHBIE PE3YJIBTATbBI

[IpenmerHbie pe3yapTaThl ocBoeHHs nporpammbl COO mo Ouonoruu Ha 6a30BOM ypOBHE
BKJIIOYAIOT cnenuduueckue s ydyeOHoro mpeamera «buonorus» HayuyHble 3HAHMS, YMEHUS U
CHocoObl JEWCTBUI IO OCBOEHHWIO, HMHTEpPIpPETAllMd U NpeoOpa3oBaHUIO 3HAHWUW, BUIBI
JESITeIbHOCTH IO TOJIyYEHHIO HOBOTO 3HaHMS U NPUMEHEHMIO 3HAHUM B Pa3IMYHBIX y4eOHBIX
CUTYalUsIX, a TAK)KE B peaJIbHBIX KU3HEHHBIX CUTYyallUsX, CBSI3aHHBIX ¢ Onosnorueil. B mporpamme
IIPEeIMETHBIE PE3yNbTaThl IPEACTABICHBI 110 F0JaM 00y4eHusl.

[IpenmMeTHBIEe pe3ynbTaThl OCBOEHUS yueOHoro npeamera «buonorus» ¢ 10 kaacce 1onKHbBI
OTpaXkaTh:

c(OpPMUPOBAHHOCTh 3HAHUW O MeCT€ M POJM OHOJOTMM B CUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (POPMHUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAY4YHOH KapTHHBI MHpa U
HayYHOTO MHUPOBO33pPEHUS, O BKJIA/E€ POCCUNCKUX U 3apyOekHBIX yUEHBIX-OMOJIOrOB B pa3BUTHE
6uosioruu, PyHKIIMOHAIBHONW IPaMOTHOCTH YeJIOBEKa [l PEeLIeHNs KU3HEHHBIX 3a/1a4;

YMEHHE PacKpblBaTh COJiep:KaHuE OMOJIOrMYECKUX TEPMHUHOB U TMOHATUMN: >KU3Hb, KIIETKA,
OpraHu3sM, MeTabo13M (0OMEH BEIIECTB U MpeBpallleHHe SHEPTUH), FTOMeocTa3 (CaMoperysnus),
ypOBHEBas ~ OpraHu3alus  JKUBBIX  CHCTEM,  CaMOBOCIPOM3BEACHHME  (PEmpOAyKLHs),
HACJIEICTBEHHOCTh, U3MEHYMBOCTb, POCT U Pa3BUTHUE;

yMEHHE Wu3Jaratb OHOJOTUYECKHE TEOpUH (KJIETOYHasl, XPOMOCOMHAs, MYTAal[MOHHas,
LEHTpaJIbHAs JIorTMa MOJIEKYJsipHOil Oumosnorun), 3akoHsl (I. Mennens, T. Moprana, H. W.



BaBuioBa) u yuenus (0 meHTpax MHOrooOpas3usi M MPOUCXOXKACHUS KYIbTypHBIX pacteHuit H. U.
BaBuiosa), onpenensTe rpaHUIbI UX IPUMEHUMOCTH K JKUBBIM CHCTEMaM;

yYMEHHUE BIIAJETh METOJaMH HAy4YHOTO TO3HAHUS B OHMOJNOTHMHU: HAOIIOACHUE U OINHCAHHE
KHUBBIX CHUCTEM, IIPOLECCOB M SBJICHUH, OpraHu3alus M IPOBEACHUE OMOJIOTHYECKOro
9KCIIEPUMEHTA, BbIABM)KCHHE THUIIOTE3bl, BBIIBICHUE 3aBUCUMOCTH MEXIY MCCIEAYEMBIMU
BEIMYMHAMHU, OOBSCHEHHE IOIYYEHHBIX pE3yJIbTaTOB, HCIOJb30BAaHHBIX HAy4YHBIX IOHATHH,
TEOpUH U 3aKOHOB, YMEHHUE J€JIaTh BBIBO/Jbl HA OCHOBAHUU TOJYyYEHHBIX PE3YJIbTAaTOB;

YMEHHME BBIIENATH CYIIECTBEHHBIC NPU3HAKU BUPYCOB, KIIETOK IPOKAPUOT M JYKapHOT,
OJTHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH IMPOIECCOB: OOMEHA BEUIECTB U
IIPEBpAIleHHs] PHEPruu B KiETKe, (OTOCHHTE3a, IUIACTUYECKOIO M 3HEPreTHYEeCKOro oOMeHa,
XEMOCUHTE3a, MUTO3a, MEH03a, OILIONOTBOPEHUS, PAa3MHOXKEHMS, WHIMBUIYaJbHOTO Pa3BUTHUS
opraHusma (OHTOTEHE3);

yYMEHHUE TMPUMEHSATH IMOJNyYCHHbIC 3HAHUS U1 OOBSCHEHUS OMOJIOTMYECKHX IPOILECCOB U
SBJICHUM, JUISI IPUHATHS NPAKTUYECKUX PELICHUH B MOBCEJHEBHON JKHU3HU C 1I€JIbI0 00ecleyeHus
0€30MaCHOCTH CBOETrO 3/I0pOBbSI U 3J0POBBS OKPYXKAIOIIUX JIIOJEH, COOMIOJCHUS HOPM
IpPaMOTHOIO MOBEACHHMS B OKpY)KaloUled MNpUPOJHON cpene, MOHUMAaHHE HEOOXOIUMOCTH
WCTIOJIB30BAaHUS JIOCTHKCHUN COBPEMEHHOW OMOJIOTUM W OMOTEXHOJOTHH IJISi PallMOHAIBHOTO
IIPUPOIOIOIB30BAHUS;

YMEHHE peIlliaTh >3JeMEHTapHble T€HETUYECKHE 3aJadyd Ha MOHO- M JUTHOpHUIHOE
CKpELIMBaHUE, CLEIUIEHHOE HaclleZIOBaHHE, COCTaBIATh CXEMbl MOHOIMOPHUIHOIO CKPELIMBaHMS
JUIS TIpe/ICKa3aHus Hacle0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBIIOJHATH Ja0OpaTOpHble W NpaKTUYEeCKHe paboThl, COOMIOAATh NpaBUiIa IMpU
pabote ¢ y4eOHBIM 1 1a00paTOpHBIM 000pPYyI0OBAHUEM;

YMEHUE KPUTHYECKH OLIEHMBAaTh U HHTEPIPETHUPOBATh HH(POpMAILUIO OHOJIOrMYECKOrO
COJIep’KaHusl, BKJIIOYAIOUIYIO IICEBJIOHAYYHbIE 3HAHHUS M3 Pa3JIMYHBIX HCTOYHMKOB (CpencTBa
MaccoBOi MH(OpMaIUK, HAyYHO-TIONMYJSPHbIE MaTepUabl), STUUECKUE aCIEKTbl COBPEMEHHBIX
HCCIIeIOBaHUI B OMOJIOTHH, MEAUIIMHE, OMOTEXHOIOTHH;

yMEHHE cO3[aBaTb COOCTBEHHbIE IHCBMEHHbIE M YCTHBIE COOOLIeHHs, 00001mas
OMOJOTMYECKYI0 HMH(POpPMAIMI0 M3 HECKOJbKUX HCTOYHUKOB, TIPaMOTHO HCIIOJIb30BaTh
MOHATUIHBIN anmnapat OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne /it P Konrtpoabnsie | Ilpakruueckue (mupp )
NMPoOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcesbl
bubmnoreka IIOK
L buonoris kax Hayka 2 0 05 https://m.edso0o.ru/7f41c292
bubmnoreka IIOK
2 JKuBbIe cHCTEMBI U X OpPTaHHU3aIUs 1 0 0 https://m.edsoo.ru/7f41c292
. bubnuorexa [IOK
3 XUMHUYECKUI COCTaB U CTPOCHUE KIIETKU 8 0 1 https://m.edsoo.ru/7f41c292
bu6nuorexa [IOK
4 X
VSHEACHTEILHOCTD ICTRH 6 0 0 https://m.eds00.ru/7f41c292
PazmHOXeHME M MHIUBUIYAIBHOE PA3BUTHE bubnuoteka [JOK
5) 5 0 1
OpTraHU3MOB https://m.edso0.ru/7f41c292
6 HacnencTtBeHHOCTE M U3MEHYMBOCTh 8 0 15 bu6nuorexa [IOK
OpraHU3MOB ' https://m.edsoo.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 0 0 bubmmoreka [JOK
OMOTEXHOJIOTHHI https://m.eds00.ru/7f41¢c292
bubnunorexa LIOK
8 Pesepeiioe Bpens 1 0 0 https://m.edso00.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 4
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoJsun4yecTBo 4acos Jara Hara JJIeKTPOHHbIE
Ne U3YYeHU s uudgposbie
Tema ypoka Kourposbubie | IlpakTuyeckue | H3YUCHHd
n/n Bcero (paxkTnueckas | oOpa3oBaTesbHbIE
padoThI padoThI 10 IJIAHY
pecypcsl
bu6mmoreka [IOK
1 buonorus B cucreme Hayk 1 0 0 https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
MeTo1bl TO3HAHUSA JKUBOKN
npupoasl. [Ipakrnueckas
pabora Ne 1 «Mcronb3oBanue bubnuorexa [JOK
2 1 0 0.5
pa3IUYHBIX METOJIOB MPHU https://m.eds00.ru/863e6122
W3YYEHUU OMOJIOTHYECKHIX
00BEKTOB
3 buonoruyeckue cucTemsl, 1 0 0 bu6mmoreka [IOK
MPOLECCHI U UX U3YUYEHUE https://m.eds00.ru/863e6564
4 XUMHYECKUM COCTaB KIIETKH. 1 0 0 bu6nmoreka [JOK
Bona u MuHepaibHbIE COH https://m.edso00.ru/863e674¢
5 benku. CocraB u cTpoeHune 1 0 0 bubmuoreka [IOK
0enKoB https://m.edso0o.ru/863e6b72
DepMeHThI — OMOJIOTHYECKHE
karanu3aTopsl. JlabopaTopHas
5 pabota Ne 1 «M3y4yenue 1 0 05 bubnuoreka [IOK
KaTaJTUTUYECKON aKTUBHOCTH ' https://m.eds00.ru/863e6b72
dbepmMeHTOB (Ha mpuMepe
aMUJIa3bl WM KaTajasbl)»



https://m.edsoo.ru/863e6122
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bu6mmoreka [IOK

! Yresozs!. JIMmHAE! 0 https://m.edso0.ru/863e6870
bu6mmoreka [IOK
H .ATOD
8 YIICHHOBBIC KUCIOTRT 0 https://m.edso0.ru/863e6d5¢
9 Hcropust 1 METObI U3y4EHHUS 0 bubnuoreka [IOK
kiieTku. Kierounas teopust https://m.eds00.ru/863e6e88
10 KneTka kak 11€J10CTHAs KUBas 0
cHCcTEMA
CrpoeHnue 3ykapuoTU4eCKOn
kieTku. JJaboparopnas padora
No 2 «3yuenue ctpoeHus
KJIETOK PACTEHUH, JKHBOTHBIX bubmorexa LIOK
11 5 P 5 N ’ 0.5 https://m.eds00.ru/863e6ff0
TPHDOB 1 DAKTCPUH TIOA https://m.edso0.ru/863e716¢
MHUKPOCKOIIOM Ha TOTOBBIX
MHUKpOIIpenaparax u ux
OITHICAaHHE»
12 OOMEeH BeIIECTB U 0 bu6nmoreka [JOK
MeTa00IH3M https://m.eds00.ru/863e766¢
bu6mmoreka [JOK
1 () . X
3 OTOCHHTES. ACMOCHIHTES 0 https://m.edsoo0.ru/863e7c98
. bubnuorexa [JOK
14
Juepremiieckuii 0omen 0 https://m.edsoo.ru/863e7aae
JKn3HeHHBIN MK KIETKH.
Jlenenue kneTku. MuTos.
15 JlaGopatopHas pabota Ne 3 05 bubnnorexka [JOK

«Habnronenne MuTo3a B
KJIETKaX KOHYMKa KOPEIIKa JIyKa
Ha TOTOBBIX MUKpOTMpEnaparax»

https://m.edso0.ru/863e7dc4
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buocuntes 6enka. Peakuus bubnmoreka [JOK
16 0
MAaTPUYHOI'O CUHTE3a https://m.edso00.ru/863e796e
17 Tpancnsaus — OGHOCUHTE3 0 bu6mumorexa [IOK
Oenka https://m.edso00.ru/863e796e
18 Hexnerounsie ¢popmbl )KU3HH — 0 bubnuoreka [IOK
BUPYCBI https://m.eds00.ru/863e7540
bubmuorexa [JOK
DopMBI pA3MHOKEHUS
19 0 https://m.eds00.ru/863e81b6
OpTarHsMon https://m.edsoo.ru/863e831e
bubmuorexa [JOK
2 Meii
0 eHos 0 https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue U pa3BUTHE
MIOJIOBBIX KJICTOK.
Ormo10TBOpEHHE. Eub 1OK
UOJINOTEeKA
21 04 :
JlaboparopHast pabora No 05 https://m.eds00.ru/863e81b6
«M3yueHune cTpoeHUs MOJIOBBIX
KJIETOK Ha TOTOBBIX
MUKpOTpenaparax»»
99 WNHauBHyanbHOE pa3BUTHE 0 bubnnoreka [JOK
OpraHu3MOB https://m.eds00.ru/863e8436
['eneTnka — Hayka o
23 HACJIEICTBEHHOCTH U 0 bubmmorexa LOK
https://m.eds00.ru/863e86f2
U3MECHYUBOCTH
3aKOHOMEPHOCTH HaCJIEeA0BaHUS
24 pU3HAKOB. MOHOTHOpHUIHOE 0 bubmmorexa [JOK
P ' puA https://m.edso00.ru/863e8878
CKpEIINBAHHE
o5 JurubpuiHoe CKperuBaHue. 0 bubnuoreka [IOK

3aK0H HE3aBUCHUMOTI'0

https://m.edso0.ru/863e89a4
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HacCJICAJOBaHUs IIPU3HAKOB

26

CueruieHHOe HacjIe1I0BaHNE
npu3HakoB. JlJaboparopHas
pabota Ne 5 «3yueHue
pe3yJIbTaTOB MOHOTHOPHUIHOTO
U TUTHOPUTHOTO CKPEIIMBAHUS
y IpO30QHIIbI HA TOTOBBIX
MUKpOIpernapaTax»

0.5

bubmuorexa [JOK
https://m.edso0.ru/863e8c60

27

I'eneTrnka nona. Hacinenosanue
MIPU3HAKOB, CIEIIJICHHBIX C
OJIOM

bu6mmoreka [IOK
https://m.edsoo.ru/863e8c60

28

W3MeHYNBOCTSD.
Henacnencreennas
U3MEHYNBOCTh. JIJabopaTopHast
pabota Ne 6. 3yuenue
MOIU(PHUKAITMOHHON
U3MEHYMBOCTH, IOCTPOCHHE
BAPUALIMOHHOTO psiaa U
BApUALIMOHHON KPUBOI»

0.5

bu6mmoreka [JOK
https://m.edso0.ru/863e8efe

29

Hacnencreennas
W3MEHYHBOCTh. JlabopaTopHas
pabota Ne 7. «AHanu3 mytauui
y 1p030(UITI Ha TOTOBBIX
MHUKpOTpenapaTax»»

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/863e8efe

30

I'eneTuka uenoBeka

bu6mmorekxa [IOK
https://m.edsoo.ru/863e8d78

31

PesepBHbIil ypok. O6006111eHIE
no teme «HaciaencTBeHHOCTE U
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HU3MCHUYUBOCTb OPIraHU3MOB»

32 Cenekys Kak HayKa 1 Iporecc 1 buGnnorexa LIOK
H YK pont https://m.edso0o.ru/863e9214
MeTtonasl 1 1OCTHIKEHUA
33 CEJIEKI[U PACTEHUN U 1 buGnnorexa LIOK
T p https://m.edso0o.ru/863e9214
JKABOTHBIX
34 buotexHosorus kak orpacib 1 bubnuorexa [JOK
MPOU3BOACTBA https://m.edso00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME
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YYEBHO-METOINUYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

. buonorus. ba3oserit yposens. 10 kimace/ B.B. [1aceunuk, A.A. Kamenckuii, A.M. Py61oB,
Axuunonepnoe obmectBo «M3narensctBo «lIpocsemenue» 2022 rog

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

. Anacracona JI.I1. O0mas 6uonorus. Junakrudeckue matepuansl. — M.: Benrana-I'pad.
2. bornanosa T.JI., CononoBa E.A. buonorus. CipaBoYHUK AJIs1 CTApUIEKIACCHUKOB U
nocrynaronux B By3bl. — M.: ACT-nipecc, 2022.

3. bonrosa U.B. Co6opuuk 3amau no oOriel 6uosnoruu 1yis noctynaromux B BY3er. — M.:
Onnxc 21 Bexk, 2019.

4. 3axapos B.b., MamonToB C.I'., Conun HU. O0mas 6uonorus: Yue0. aus 10 — 11 kit
obmeobpasoar. Yueb. 3apeaenuii - M.: [Ipoda, 2019.

5. Puc 3., Ctepubepr M. Ot kietok k aromam: MinirocTpupoBaHHOE BBEJCHHE B
MoJeKyIsipHyto 6uonoruto: Ilep ¢ anri. — M.: Mup.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET

1. «Enunas xomnexuus Ludpossix O6pazoBarensHbix Pecypcosy (Habop ¢ poBbIX
pecypcoB k yueoHukam auaun [lonomapesoit M.H.) (http://school-collection.edu.ru/)..

2. bubmmoteka [IOK https://m.edsoo.ru

3. PBUI https://resh.edu.ru/

4. www.bio.1september.ru— razera «buonorus» -mpuioxeHue K «1 ceHTOps»

5. _http://bio.1september.ru/urok/ -Matepuassl k ypoky. Bce paboThl, HA OCHOBE KOTOPBIX
CO3/IaH CaiT, OblTK omyOIuKOBaHkI B ra3ete "buonorus".

6.www.bio.nature.ru — Hay4HbIC HOBOCTH OHOJIOTHH

7._http://ebio.ru/ - DnexrpoHHbIi yueOHUK «BHONTOTHSY.

8. http://www.gbmt.ru/ - TocynapctBennsblii bronorndeckuii myseit uM. K. A. Tumupsizesa.
Bupryanbnbie s3kckypeun: JKuBoTHbIC B MU(DaX U JereHaax, JKUBOTHBIS-CTPOUTEH,

3abora o

notomcTBe, OnacHble )KuBOTHbBIE. L{(poBbie Komuu GpoHa My3€est MOT'YT ObITh
UCTIOJIb30BAaHBI B KAUECTBE MILTIOCTPAIINi
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