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HHOACHUTEJBHAA 3AIIMCKA

[Ipu pa3paboTke nporpamMmbl IO OWOJIOTHH TEOPETHUYECKYIO OCHOBY JJIsi OMpEICIICHUS

MOAXOAOB K (OPMHUPOBAHUIO COAEpXKaHUA ydeOHOro mnpeaMera «bHONOTUsS» COCTAaBHIIU:
koHuenryaiabHbie TonoxeHus PI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJICH, COACp)KaHUs,
pe3yJIbTaTOB O0yUYeHUs U TPEOOBAHUI K YPOBHIO MOATOTOBKH BBITYCKHUKOB, TIOJIOKEHHUS 00 00IHX
HEeISIX W TPHUHININAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHUCTEMBI CPEIHEro OOIIero
obpazoBanusi B Poccuiickoii denmepanuu, a TakkKe MOJOXKEHHS O crenuduke Owonoruu, e
3HAYCHHUH B TTO3HAHUHU JKUBOW MPUPOJIBI U 00ECTICUEHNUHU CYIIIECTBOBAHHUS YEJIOBEUYECKOTO 00IIECTBA.
CornacHo Ha3BaHHBIM MOJIOKEHHIM, OMPEICICHBl OCHOBHBIE (DYHKITUU IPOTPAMMBI 110 OMOJIOTHHU U
€€ CTpyKTypa.
[Iporpamma 1o Owuonoruu Aa€T MNpeACTaBICHUE O LEIAX, 00 OOIeH cTpaTerud OOydYeHHS,
BOCIIUTAHUS M PA3BUTHsI O0yUaIOLIUXCA CPEACTBAMH yueOHOro npeamera «buonorusy», onpeaenser
00s13aTeIbHOE MPEIMETHOE COJEPIKAHKUE, €r0 CTPYKTYPY, PACIPEICIICHHE MO pa3feiaM U TeMam,
PEKOMEHIYEMYIO TTOCIIEAOBATEIFHOCTh H3yUSHHUST yIeOHOr0 MaTepraia ¢ y9éTOM MEXKIIPEAMETHBIX
U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKK 00pa3oBaTeNbHOrO MpoIlecca, BO3PACTHBIX OCOOEHHOCTEH
o0OyJaromuxcs.

B nmporpamme o 6MOJI0THN TaKKE YUYUTHIBAIOTCA TPEOOBAHUS K TUIAHUPYEMBIM JIMTUHOCTHBIM,
METaNpPeMETHBIM U TPEIMETHBIM pe3ysibTaTaM OOydYeHHs B (OPMHUPOBAHWU OCHOBHBIX BHJIOB
y4eOHO-TI03HABATENbHON  JeSATeNbHOCTH/Y4eOHbIX JEHCTBUI OOydarolmuxcs IO OCBOCHHUIO
coJiepKaHusl OMOJIOTMYECKOTr0 0Opa30BaHMUsI.

B mporpamme mo Omonormu (1011 kmaccel, 0a30BBIi ypOBEHb) peann30BaH TMPHHIIUI
MPEEMCTBEHHOCTH B HM3y4YeHUM Ouwoyiornd, Onaromaps 4dYemy B HEH MpoCMaTpUBaeTCs
HANPaBIEHHOCTh HA Pa3BUTHE 3HAHUW, CBSI3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYYHOTO
MHUpPOBO33PEHHUSI,  LEHHOCTHBIX  OpPUEHTAlUl  JUYHOCTH,  DKOJOTMYECKOTrO  MBIIUICHHUS,
MIPEICTABJICHHI O 3JOPOBOM 00pa3e )KU3HU M OEPEKHBIM OTHOIIIEHHUEM K OKPY’KAIOIICH TPUPOTHOM
cpene. [loaTomy Hapsiay ¢ u3yueHueM OOIIEOMOTOTHYECKUX TEOPUH, a TaK)KE 3HAHHI O CTPOCHUU
JKUBBIX CHUCTEM PAa3HOTO paHra M CYI[HOCTH OCHOBHBIX TMPOTEKAIONIMX B HHUX IPOILIECCOB B
mporpaMMe 1O OWOJOTHH YAENEHO BHHUMAHUE WCIIOJNB30BAHUIO TIOJYYEHHBIX 3HAHUH B
MOBCEHEBHON JKM3HU JUIsI pEHIeHUsT TPHUKIAJAHBIX 3a7a4, B TOM YHCIE: TPOPUIAKTUKH
HACJIEJACTBEHHBIX  3a00J€eBaHUN  4YEJIOBEKa,  MEIUKO-TEeHETHYECKOrO0  KOHCYJIbTHPOBAHUS,
000CHOBaHHS JKOJIIOTUYECKH I11eJeco00pa3HOro MOBEACHUS B OKpY’Kalolleld MPUPOAHON cpene,
aHalM3a BIUSHUSA XO3AMCTBEHHON [EATENBHOCTH 4YelOBEKa Ha COCTOSHHME MPUPOJIHBIX U
MCKYCCTBEHHBIX OSKOCHCTEM. YCHJICHHE BHUMAaHMsS K TPUKIAJHONW HANPaBIEHHOCTH Y4eOHOTO
npeaMmeTra «bHONOTHS» MPOAMKTOBAHO HEOOXOIUMOCTHIO OOECIEUEHHUs YCIOBUU I PEIICHUS
OJIHOM M3 aKTyaJbHBIX 33/1a4 IIKOJBHOTO OMOJOTHYECKOro OO0pa3oBaHMs, KOTOpas Mpeiroaraet
dbopMupoBaHre y OOYydYaIOIIUXCS CIOCOOHOCTH aJalTUPOBAThCA K HW3MEHEHUSM JUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MHDA.

buonoruss Ha ypoBHe cpemHero oOmero oOpa3oBaHus 3aHUMaeT BaxHoe Mecto. OHa
obecrieunBaer (opmupoBaHHEe Yy OOyYAIOIIUXCS TMPEACTABICHUNH O HAYYHOW KapTHHE MUDA,
pacmupsieT U 00001IaeT 3HAHUS O JKUBOW MPHUPOJE, €€ OTIMYUTENbHBIX MPU3HAKAX — YPOBHEBOM
OpraHW3allii W DBOJIONHH, CO3Ma€T YCIOBUS JJIA: TO3HAHUS 3aKOHOB >KHBOM TPUPO/IBI,
dbopmupoBanus (PYHKITMOHAILHOW TPaMOTHOCTH, HABBIKOB 370pPOBOTO M 0Oe30macHoro oOpasza
JKU3HH, 9KOJIOTUUECKOTO MBILIUIEHHS], IEHHOCTHOTO OTHOILIEHHUS K )KMBOM MPUPOJIE U YEIIOBEKY.

Bonpiioe 3HaueHne OMOIOTUS UMEET TaKKe JUIsl PEeIIeHUs] BOCITUTATENbHBIX U Pa3BUBAIOIINX
3amay cpeaHero oO0miero oOpa3oBaHUs, CONMATM3AIMU oOydaromuxcs. V3ydeHue Ouosoruu
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oOecrieunBaeT ycioBUA s (OPMHpPOBAHHUS HUHTEIUIEKTYadbHBIX, KOMMYHUKAIIUOHHBIX U
MH(OPMALIMOHHBIX HABBIKOB, 3CTETUYECKON KYJIbTYpHBI, CIOCOOCTBYET MHTETPALlUU OMOJIOTHYECKHX
3HaHUH C MPEICTaBICHUSAMU M3 JPYTrUX Y4YeOHBIX MPEAMETOB, B YaCTHOCTH, (U3UKU, XMUMUU U
reorpajuu. Ha3BaHHBIE MOJOXKEHUS O NpeIHa3HaYeHHH YyuyeOHoro mnpeamera «buonorus»
COCTaBUJIM OCHOBY JJIsl ONpEAENICHUS MOIX0J0B K 0TOOPY U CTPYKTYPUPOBAHHIO €TO COJIEPKAHUS,
NPECTAaBICHHOTO B IIPOrpaMMe Mo OMOJIOTHH.

OTt6op comepkanust yueOHOro mpenmera «buonorus» Ha 0a30BOM YpPOBHE OCYIIECTBIIEH C
MO3UIUI KyJIBTYpOocOOOpa3HOro MOAXO0/Aa, B COOTBETCTBHHM C KOTOPHIM OOydYaroImuecs IOJKHBI
OCBOUTH 3HAHUS U YMEHUS, 3HAUMMbIE JJs1 (GOPMUPOBaHUSA OOLIEH KYyJIbTYpHI, ONpEACIsIoNne
aJIcKBaTHOE IIOBEJCHHE UYEJIOBEKa B OKpYXarolled MpPUPOAHOM Cpele, BOCTPEOOBAHHBIE B
MOBCEIHEBHOM JKU3HU M TPAKTHYECKON nesTenbHOCTH. Oco00e MECTO B ITOW CHCTeME 3HAaHUI
3aHUMAIOT 3JIEMEHTHI COJIEPKaHUsl, KOTOPbIE CIIyKaT OCHOBOM i (OpMUPOBAHUS TIPEICTABICHUN
0 COBPEMEHHOW E€CTECTBEHHO-HAYyYHOW KapTUHE MHpa M IIEHHOCTHBIX OPUEHTALMSX JIMYHOCTH,
CMOCOOCTBYIOIIMX TYMaHHU3aMK OMOJIOTHYECKOTO 00pa30BaHuUs.

CTpyKTypUpOBaHUE COAEpX aHUs Y4YeOHOro Mmarepuasa B IporpamMMme I0 OHOIOruU
OCYIIECTBIIEHO C Y4Y€TOM MPHOPUTETHOTIO 3HAYECHUS 3HAHUKW 00 OTIMYUTENBHBIX OCOOEHHOCTAX
YKUBOU MPUPOJIBL, 0 €€ YPOBHEBOM OpPraHU3alliy U SBOIIOIMH. B COOTBETCTBUU C ATHM B CTPYKType
y‘-I€6HOFO npeamera «bnonornsy BBIACJICHBI CIICAYIOIUEC COACPKATCIbHBIC JIMHUH! «bnonorus xak
HayKa. MGTOI[I)I HAay4YHOT'O ITO3HAHUA», «KieTka kak 6I/IOJIOFI/I‘~I€CKa$I CucreMmay, ((OpFaHI/I3M KakK
Ouosnorudeckasi cuctema», «CrucremMa U MHOrooOpasue OpraHudecKoro MUpay», « IBOJIOIUS KUBOI
IPUPOABD, « DKOCUCTEMBI U MIPUCYILIUE UM 3aKOHOMEPHOCTH.

[lenp wu3yueHuss yueOHoro mnpeamera «buosorus» Ha 0a30BOM ypOBHE — OBJIAJCHHE
00y4aroIUMUCS 3HAHUSIMH O CTPYKTYpPHO-(YHKIIMOHAIBHON OpraHU3alluy XKUBBIX CUCTEM Pa3HOTO
paHra v npuoOpeTeHrne yMEHHUH UCIob30BaTh 3TH 3HAHUS JJIsl TPAMOTHBIX JEHCTBUI B OTHOLLICHUN
00BEKTOB KMBOI MPUPOJIBI U PEIIEHUS PAa3IHMUHBIX KU3HEHHBIX POOIIEM.

Joctuxenne unenu wuszydeHust ydeOHoro mnpeamera «buosiorus» Ha 0a30BOM YpOBHE
o0ecrieunBaeTcs peleHueM CIEeAYOMUX 3aau:

OCBOCHME 00YYarOIIMMUCS CUCTEMbI 3HAaHUHA 0 OMOJOrMUYECKUX TEOPUAX, YUEHHSX, 3aKOHAX,
3aKOHOMEPHOCTSIX, TUIIOTe3aX, MpaBUiIaX, CIyKalUX OCHOBOM JUIsl (JOPMUPOBAHUS MPEICTaBICHUN
(6] GCTGCTBeHHO-HaquOfI KapTUHC MUpa, O METOJAaX HAYYHOI'O IMO3HAHUA, CTPOCHUM, MHOF006paSI/II/I
A OCOOEHHOCTAX JKHUBBIX CHCTEM Pa3sHOro ypOBHA OpraHu3alMy, BBIJAOMINXCA OTKPBITHUAX U
COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTUY;

¢dopmupoBaHne y OOyyaromMXCs IO3HABATENIbHBIX, HHTEJUIEKTYaJbHBIX M TBOPYECKUX
CIIOCOOHOCTEH B Ipoliecce aHalln3a JaHHBIX O MYTSAX Pa3BUTHA B OMOJIOTMHM HAayYHBIX B3IJISJ0B,
UJEN U TIOJIXO/I0B K U3YyYEHHUIO )KMBBIX CUCTEM PA3HOTO YPOBHS OPraHU3aLUY;

CTaHOBJIEHUE y 00yUarommxcs oOuei KyabTypsl, ((yHKIIMOHAIBHON IPaMOTHOCTH, Pa3BUTHE
YMEHUN OOBACHATH U OLIEHUBATH SIBJICHUS OKPY’KAIOIIEro MHpa >KMBOW MPUPOJBl HA OCHOBaHWUU
3HAHUU U OIBITA, OJYUYEHHBIX MPU U3yUYE€HUU OHOJIOTHH;

dbopMupoBaHHe y OOYydYalOMMUXCSd YMEHUH WITIOCTPUPOBATh 3HAYEHUE OWOJIOTHYECKUX
3HAaHMM B IPAKTUYECKOW JEATEIbHOCTH YEJIOBEKA, Pa3BUTHUM COBPEMEHHBIX MEAMIIMHCKUX
TEXHOJIOTUH U arpoOHOTEXHOJIOTHIA;

BOCIIMTaHUE Y6e)1(21éHHOCTI/I B BO3MOJKHOCTH IIO3HAHUS YEJIOBEKOM >KMBOH Mpupoanl,
HEO0OXOIUMOCTH OEepeKHOr0 OTHOIIEHHS K Hel, COOJIIO/IEHUs] ITUUECKUX HOPM IPH MPOBEIEHHUU
OMOJIOTMYECKUX MCCIIEJOBAHUM;

OCO3HaHME IEHHOCTH OMOJIOTMYECKUX 3HAHWUN JJIs1 TOBBILICHHUS YPOBHSA HKOJOTHYECKOM
KYJbTYpBI, 17151 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;
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NpUMEHEHHE TPUOOPETEHHBIX 3HAHWM W YMEHWH B IOBCETHEBHOW JKU3HU JJISI OICHKH
HIOCJICAICTBHI CBOCH JICATENILHOCTH 10 OTHOIICHUIO K OKpYXKalollei cpeae, COOCTBEHHOMY
3JI0pOBBIO, 000OCHOBAHHE U COONIOICHHE Mep MPOoUIaKTHKH 3a00JIeBaHUN.

B cucreme cpenHero obmero odpaszoBanus «buomnorus», uzydaemas Ha 0a30BOM YPOBHE,
SBISICTCS  00S3aTENIbHBIM YYEOHBIM TPEIMETOM, BXOMAAIIMM B COCTaB IPEIMETHOH o00iacTu
«EcTecTBeHHO-HAYYHBIC ITPEIMETHI.

Jlist u3ydenust OMoaoruu Ha 6a30BOM YPOBHE CPEHETo 00IIero o0pa3oBaHusi OTBOIUTCS 68
yacoB: B 10 kiacce — 34 yaca (1 gac B Henemo), B 11 kitacce — 34 vaca (1 gac B Heneio).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. buojsiorusi Kak Hayka.

Buonorus kak Hayka. CBsi3b OMOJIOTMH C OOIIECTBEHHBIMU, TEXHHUECKUMH WU JIPYTUMH
€CTECTBCHHBIMU HayKamu, (uiocodueil, 3TUKOW, 3CTETUKONM u mpaBoM. Ponp Ouonoruu B
dbopMUpOBaHUN COBPEMEHHOM Hay4HOI KapTUHbBI Mupa. CucTeMa OMOJIOTHYECKUX HaYK.

MeTo/p1 TO3HAHUS KUBOM PUPOIbI (HAOII0EHIE, SIKCIIEPUMEHT, OITUCaHUE, U3MEPEHHE,
KJaccuukanms, MOJASITHMPOBAHUE, CTATUCTHYECKAss 00pabOTKa JaHHBIX).

JleMoOHCTpanum:

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

Tabmuie! U cxeMbl: « MeTOIbI TO3HAHUS )KUBOW TIPUPOJIBI.

JlaGopaTopHble U NpaKkTH4YecKHe padoThbi:

[Tpaktnueckast pabora Ne 1. «lcnonbp3oBaHue pa3iaMYHBIX METOJOB IPU H3YYEHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. JKuBble cuCTEMbI M UX OPraHU3aIUA.

Kupbie cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouonoruu. OTIuYHMe >KUBBIX
CUCTEM OT HEOPTaHUYECKOU MTPUPO/IBI.

CpoiicTBa OumocucTeM © HWX pa3HooOpasue. YPOBHU OpraHu3alid  OHUOCHCTEM:
MOJICKYJISIDHBIM,  KJIETOUHBIM,  TKAHEBBIH, OPraHU3MEHHBIH,  MOIMYJIALHOHHO-BHIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JleMoHCTpanum:

Tabmuupel u cxembl: «OCHOBHbIE NPHU3HAKU KU3HU», «YPOBHU OpraHM3alMM >KUBON
TPUPOBI».

Ob6opynoBanue: moaens Monekynbl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHHUE KJIETKH.

XUMUYECKUH  COCTaB KJIETKH. XWUMUYECKUE  DIJIEMEHTHI: MaKpO3JIEMEHTHI,
MHUKpO3JIeMEHTHL. BoJla 1 MUHEpallbHbIE BEILIECTBA.

OyHKIMM BOJBI M MHUHEpaJIbHBIX BeleCTB B KieTke. [logaepikaHue OCMOTHYECKOTO
OanaHca.

benku. CocraB u cTpoeHne 0€IKOB. AMUHOKHUCIIOTEI — MOHOMEPHI OenkoB. HesameHnmble
U 3aMEHHMMbl€ AMHHOKHUCIIOTHI. AMUHOKHMCIOTHBIH COCTaB. YPOBHU CTPYKTYphl O€lKOBOM
MOJIEKYJbl (TIepBUYHAs, BTOPUYHAS, TPETHYHAS W YETBEPTUYHAS CTPYKTypa). XUMUYECKUE
cBoicTBa 0enKkoB. bruonornyeckue GyHKIMU OEITKOB.

®epMeHThl — Ouosiornyeckue KaraiauzaTopbl. CTpoeHue ¢GepMeHTa: aKTHUBHBIA LIEHTD,
cyoctpatHas cnenuduuHocth. Kodepmentsl. Butamuubl. OTiuuuss  QepMEHTOB  OT
HEOPTraHWYECKHUX KaTalu3aTOpOB.

YrneBoabl: MOHOCaxapu bl (TJIFOKO3a, puO03a U 1e30KCHpU003a), Arcaxapuasl (caxaposa,
JaKTO3a) MW TMOJIMcaxapuibl (Kpaxmal, TJIMKOTeH, LeiUloio3a). buonornueckue QyHKuuu
YTJIEBOJIOB.

Jlunuasl:  TpUraMuepuisl, Qochonunuael, crepouabl. [uapodmibHO-THAPOGOOHBIE
cBoiictBa. buonornyeckue ¢yHkuuu aunuaoB. CpaBHEHHE YTIIEBOJOB, OEIKOB W JUIHA0B Kak
HMCTOYHUKOB YHEPIHH.



Hyxkneunoseie kucnotsl: JIHK u PHK. Hykneotunbl — MOHOMEPBI HYKJIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynkuumu JIHK. Crpoenne u ¢pynxnum PHK. Bugst PHK. AT®: ctpoenue u
byHKIMN.

[uronoruss — Hayka o kiuerke. Kiierounas Tteopus — npuMmep B3auUMOJCHCTBUS UACH U
¢dakTOB B HAYYHOM MO3HAHUH. METO bl U3YUYCHUS KIETKH.

Knerka kak nenoctHas »xuBast cucrema. OOmiye Npu3Haky KIETOK: 3aMKHYyTasl HapysKHasi
memOpana, mosiekynbl JIHK kak reneTnueckuil anmapar, CuCTeMa CUHTE3a Oeka.

Tunbsl KIETOK: J3yKapuoTHdeckas M mpokapuoTudeckas. (OcoOEHHOCTH CTPOEHUs
MIPOKapUOTUUYECKON KIeTKU. KieTounas crenka 6akrepuii. CTpoCHHE dyKapUOTHIECCKON KIICTKH.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KIJIETOYHAs CTEHKA, TIMKOKAIMKC, UX (DYyHKIHH.
[TnasmaTtuueckas MemOpana, e€ cBoicTBa M (QyHkHuu. lluTomnmazmMa u e€ OpraHOU[IBL
OnnomeMOpannbie opranousl kinetku: DIIC, anmapat [Nonbmku, muzocoMsl. [lomyaBToHOMHBIE
OpraHou/bl KJIETKU: MHUTOXOHAPUH, IMIacTuiabl. IIpoucxoxneHne MHUTOXOHIPUA U IIACTHI.
Buner mitactun. HememOpaHHbIe OpraHOUIbI KIIETKU: pUOOCOMBI, KJIETOYHBINA EHTP, LIEHTPUOJIH,
PECHUYKHU, KIyTUKH. DyHKIIMM OPraHouI0B KJIETKU. BritoueHus.

SAnpo — perynaropHslil neHTp KieTku. CTpoeHue spa: saaepHas o00JI0uKa, Kaproria3ma,
XPOMAaTHH, AJIPBIIIKO. XPOMOCOMBI.

TpaHCIOpT BEIIECTB B KIIETKE.

JdeMoHcTpanum:

[loptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. IIneiinen, P. Bupxos, Ixx. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

Huarpammbl:  «PacnpenesieHue XMMHYECKHX JJIEMEHTOB B  HEXUBOW IPUPOJECH,
«Pacnpeenenre XuMUYECKUX AJIEMEHTOB B JKUBOU MPUPOJIEN.

Tabmuer u cxembl: «llepuoguyeckas Tabmua XUMHUYECKUX JJIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJIbI», «buocunTes 6enkay, «CTpoeHre MosieKyibl Oenka», «CTpoenue dpepmeHTa,
«Hyxneunossie kuciotsl. JJTHK», «Ctpoenne monekyinst AT®y», «CtpoeHne 3ykapruoTHYECKON
KJIeTKN», «CTpoeHue MKUBOTHOM KieTkn», «CTpoeHHe pacTUTENbHOW KieTkn», «CTpoeHue
MIPOKAPUOTUUYECKON KIIETKN», «CTpOEHHE sApa KIETKU», « YTIIEBOABDY, «JIUMUIbD).

OOGopyaoBaHue: CBETOBOM MHKPOCKOI, OOOpYyJIOBaHWE I MPOBEACHHS HAOIIOICHUH,
WU3MEPEHHM, IKCIIEPUMEHTOB, MHUKPOIpPEINapaThl PACTUTEIBHBIX, KUBOTHBIX M OaKTEepUaTbHBIX
KJIETOK.

JlabopaTopHbIie U IpaKTHYeCKHe PadoThI:

JlaGopatopuast pabora Ne 1. «M3yueHue KaTaqIuTHYECKON aKTUBHOCTH (EepMEHTOB (Ha
IpUMepe aMHJIa3bl WK KaTanaas3bl)y.

JlaboparopHas pabora Ne 2. «UM3yueHWe CTpOCHHSI KJIETOK PACTCHUM, XKUBOTHBIX U
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpeNapaTax U UX OMHCAHHEY.

Tema 4. /KuzHeaesiTeJIbHOCTh KJIETKH.

O6meHn BemiecTB, WIM MeTa0OMU3M. AcCCUMWIANMS (TJIaCTHUECKUd OOMEH) u
JUCCUMUIIALIUSA (SHEpreTHYecKrii 00OMeH) — JIBe CTOPOHBI €AMHOTO Tpoliecca MeTabonu3ma. Ponb
3aKOHOB COXPAHEHHUS BEIIECTB M SHEPTUU B TOHUMaHUU MeTaboIn3Ma.

Tunber oOMena BerecTB: aBTOTPOHBIN U TeTepoTpodHbi. Pons depmeHTOB B 00MEeHE
BEIIECTB U MPEBPALICHUH SHEPTUHU B KIIETKE.

@®otocunTe3. CBeroBas u TeMHOBas ¢a3bl ¢orocuHTe3a. Peakiuu ¢oTocuHTe3a.
O dexTuBHOCTH (hoTOCHHTE3a. 3HAUEHHE (POTOCUHTE3A ISl XKU3HU Ha 3emiie. BiusHue ycinoBuit
cpenpl Ha (POTOCUHTES3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.
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XemocuHTe3. XEMOCHHTE3UPYIOIIHEe OaKTepuu. 3HAUYCHHWE XEMOCHHTE3a I KU3HH Ha
3emuie.

Ouepreruyecknii oOMeH B KieTke. PacmieruieHme  BEIIECTB,  BBICICHHE U
aKKyMYJIMPOBaHHE SHEPTUHU B KJIETKE. DTallbl SHepreTnyeckoro ooMena. I'mukonus. bpoxenue u
ero Buabl. KucinopogHoe OKHCIEHHME, WIM  KJIETOYHOE  JibIxaHue. OKHUCIUTENIbHOE
dochopmmmpoBanre. DPPEKTUBHOCT IHEPTETUIESCKOTO OOMEHA.

Peakuuu wmarpuuHoro cunres3a. leHernueckas wunpopmamms u JHK. Peammzanums
reHeTudecKkoi mHdopmanuu B KieTKe. [ €eHeTHYeCKui KOJ W ero CBOWCTBA. TpaHCKpUIIIIHS —
MatpuuHblii cuate3 PHK. Tpancnsius — 6uocunTe3 Oenka. Drtamnbl TpaHcuanuu. Koauposanue
aMHHOKHUCIOT. Pons pubocom B OnocuuTe3e Oernka.

Hexnerounsie ¢opmbl ku3HM — Bupychl. Mcropusi oTkpeiTHs BupycoB (. U.
NBanoBckuit). OCOOEHHOCTH CTPOSHHUS M KU3HEHHOTO ITMKJIa BUpPYycoB. bakrepuodaru. bonesnu
pacTeHUi, )KUBOTHBIX U YEJIOBEKa, BhI3bIBa€MbIe BUpycaMu. Bupyc nMMyHOepUIINTa YeTOBEeKa

(BY) - Bo30oymurens CIIMJla. OOpaTHas TpaHCKpHIIHS, peBEpTaza W HUHTErpasa.
[IpodunakTrka pacripocTpaHeHUsI BUPYCHBIX 3a00JI€BaHUIA.
JdeMoHcTpanum:

[Toptpetsi: H. K. Konbuos, /1. . UBanosckuit, K. A. Tumupsizes.

Tabmumer w cxembl: «Tumbl  mutaHus», «Metabonu3am»,  «MHUTOXOHAPHUD,
«JHepreTnueckuii oomen», «Xmnopomiact», «Dorocunres», «Ctpoenue JHK», «Ctpoenue u
dbyHkuoHupoBanue reHa», «CuHtre3 Oenka», «l'eHeTmueckwii  Kom», «Bupycen,
«bakrepuodarn», «Ctpoenne u xu3HeHHbId 1uka Bupyca CIIHNMa, O6axtepuodaray,
«Pennmukanus JJHK».

O6opynoBanue: moaenu-anmukauu «Yasoenue [IHK u tpanckpunims», «buocunres
Oenka», «CTpoeHHe KIETKW», MOieNb CTpyKTyphl JITHK.

Tema S. PasMHOKeHHe M HHIMBHAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knetounslii 1uki, wiM KU3HEHHBIM WK kieTku. MHtepdaza m mwuros. Ilponeccst,
nporekaromue B uHTepdasze. Permmukanus — peakuus marpuunoro cunteza JIHK. Crpoenue
XpoMOcoM. XPOMOCOMHBIH HAa0Op — KapHOTHUIl. JIUTUIOMAHBIA M TaIIOMIHBIM XPOMOCOMHBIE
Habopbl. Xpomatuasl. LluTonoruueckue OCHOBBI Pa3MHOXKEHHUS U MHIWBUIYaTbHOTO Pa3BUTHUS
OpraHu3MOB.

Henenne wimetkn — muto3. Cramuu mwurtosa. [lporiecchl, mpoucxonsiyde Ha pa3HBIX
CTaJUsAX MUTO3a. BUONIOrNYecKuii CMBICII MUTO3a.

[Tporpammupyemasi TuOesb KIETKH — allonTo3.

®opMbl  pa3MHOKEHMsI OpraHM3MOB: Oecrosioe | TojoBoe. Buasl  Gecmonoro
Pa3MHOKEHUS: JICJICHUE HAJBOE, MOYKOBAHHWE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3OBaHUE,
BET€TATUBHOE pPAa3MHOKEHHUE. VICKyCCTBEHHOE KJIOHUPOBAaHHUE OPraHU3MOB, €r0 3HAYEHHUE IS
CEJICKLIUU.

[TomoBoe pa3MHOXKEHUE, €TO OTIUYHUS OT OECITOIOTO.

Meiio3. Cragum meito3a. Ilpoueccsl, nmpoucxomsmue Ha craausx menosa. [loBemenne
xpoMmocoM B Mero3e. Kpoccunrosep. buonornueckuii cMpIci ¥ 3HaYEHUE Me03a.

["amerorenes — mporecc 00pa30BaHUS MOJIOBBIX KIETOK Y KUBOTHBIX. [10oOBBIC XKene3bl:
CeMEHHUKHU U smuHuKH. OOpa3oBaHME W PA3BUTHE TOJIOBBIX KJIETOK — raMeT (CrepmMaTo30u,
SUIEKTIETKa) — CclepMaToreHe3 W oBoreHe3. (OCOOCHHOCTH CTPOSHHUS SHIEKIETOK W
crepmaTto3onaoB. Omioaorsopenue. [laprenorenes.

WuauBuayanbHOe pa3BuUTHE (OHTOTEHE3). OMOpHOHANIBHOE pPa3BUTHE (IMOPHOTEHE3).
Otanbl 3MOPHOHATBHOIO Pa3BUTHA Y MMO3BOHOYHBIX JKHBOTHBIX: JIPOOJIEHHE, TacTpyJsius,
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opranoreses. IloctamMOproHanbHOe pa3BUTHE. THIBI TOCTAIMOPHOHAIBHOTO Pa3BUTHS: MPAMOE,
HenpsiMoe (TMYMHOYHOE). BnusiHMe cpenapl Ha pa3BUTHE OPraHU3MOB, (PAKTOpPBI, COCOOHBIE
BBI3bIBATH BPOXKACHHBIE YPOJCTBA.

Poct u pazButue pacreHuil. OHTOreHe3 [IBETKOBOI'O PACTEHUSA: CTPOCHUE CEMEHM, CTalUU
pa3BUTHSL.

JleMoOHCTpanum:

Tabmuubl u cxembl: «@OPMbI Pa3MHOKEHHUSI OPTaHU3MOBY, «JIBOIHOE OMIIOIOTBOPEHHUE Y
LIBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOXXEHUE pacTeHui», «JleneHne KiIeTKu
Oakrepuit», «CTpoeHHe MOJIOBBIX KIETOK», «CTpoeHHue XpOMOCOMBI», «KIeTOUHBIH LMK,
«Permukanus ITHK», «Mwutosy», «Menosy», «lIpsamoe u Henpsamoe pasButue», «l'amerorenes y
MJIEKONIUTAIOLIUX U YeJI0BEKa», «OCHOBHBIE CTaJJUN OHTOTEHE3a».

OO6opynoBaHue: MUKpPOCKON, MHKporpenaparbl «CrnepMaTro30ubl MIIEKOIHUTAIOLIET0»,
«Sineknerka Miuekonurawoomero», «KapuokuHe3 B KiIeTKax Kopellka JyKa», MarHuTHas
Mojienb-anmaukanus «/lenenue knetkn», moaens JJHK, Monens meTadaznoit XpoMOCOMBI.

JlabopaTopHble 1 NpakTHYeCKHEe PadOThI:

JlaGopatopHas pabota Ne 3. «HabmroeHne MUTO3a B KJIETKAaX KOHYMKA KOpeEIIKa JIyKa Ha
TFOTOBBIX MUKpOIIpenapaTaxy.

JlaGopatopnast pabota Ne 4. «/3ydyeHue CTpPOCHHS TOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIIpenaparaxy.

Tema 6. HaciiencTBeHHOCTh M U3MEHYHBOCTH OPraHU3MOB.

IIpenmer m 3agaunm reHetuku. Mcropust pasButus reHetuku. Ponb nurtonoruu u
SMOPHOJIOTUN B CTAHOBJICHUU F€HETUKHU. BKi1ag poccHiicKuX U 3apyOeKHbIX YUEHBIX B pa3BUTHE
FeHETUKU. MeToapl TEeHETUKH (TUOPUI0JIOTUYECKUI, LUTOT€HETUUYECKUH, MOJEKYJIIpHO-
reHeTuuecknii). OCHOBHbIE TEHETUUECKUE NTOHATHS. ['eHeTnYecKass CMUMBOJIMKA, UCTIOIb3yEMasl B
CXEMax CKpELMBaHUM.

3aKOHOMEPHOCTH  HACJElOBaHUS  NPU3HAKOB, ycTaHOBJIeHHble [. MeHnaenem.
MonoruOpuaHOe CKpenBanue. 3aKoH eMHO000pa3usi THOPUAOB MEpBOTO mokoJieHus. [IpaBuio
JOMMHHUPOBAHMs. 3aKOH pAcCIIEIUICHHs Ipu3HakoB. ['mmore3a yucroTel raMer. llomHoe u
HEIOJIHOE JOMUHUPOBAHHUE.

JurubpunHoe ckpemMBaHME. 3aKOH HE3aBUCHMOrO  HACJEIOBAaHUS  MPU3HAKOB.
[{uToreHeTnyecke OCHOBBI JUTMOPHUIHOTO CKPEIIMBAHMS. AHAJIU3UPYIOLIEE CKpEIIMBAHUE.
Vcnonb30BaHne aHATM3UPYIOLIETO CKPEIMBAHU JUIsl ONPEIeIeHNs] TEHOTUIIA OCOOH.

CueruieHHoe HacienoBaHue mpusHakoB. PabGora T. Moprana mno cLemIEHHOMY
HacJe0BaHNIO TeHOB. HapylieHue clieruieHns TeHOB B pe3yJIbTaTe KPOCCUHIOBEpA.

XpOMOCOMHasI TEOPHUS HACJIEACTBEHHOCTH. | eHeTHYeCKre KapThl.

I'eneruka nona. XpoMOCOMHOE OIPENEICHUE 10Ja. AYTOCOMBI U IOJIOBBIE XPOMOCOMBI.
['omorameTHble M TeTeporaMeTHbIE OpraHu3Mbl. HacienoBaHue NpPU3HAKOB, CLEIUIEHHBIX C
MTOJIOM.

W3meHunBOCTh. BHIbI N3MEHUNBOCTH: HEHACIIEICTBEHHAS U HAcJeACTBEHHas. Ponb cpenbl
B HEHACJIEJICTBEHHOW HW3MEHUYMBOCTU. XapaKTePUCTUKAa MOJU(PHUKAIMOHHON H3MEHYHUBOCTH.
Bapuanuonsslii psn v BapuanmonHas kpusas. Hopma peakiuu npusHaka. KonnuecTBeHHbIE U
KaueCTBEHHbIE MPU3HAKU U UX HOpMa peakuuu. CBoicTBa MOAN(PUKALIMOHHONW N3MEHYMBOCTH.

HacnencTBenHnas, iy reHoTunuyeckas, "3MeH4MBocTh. KoMOMHATHBHAST M3MEHYUBOCTb.
Meiio3 u moNIOBOM mpolecc — OCHOBA KOMOMHATUBHOW W3MEHYMBOCTH. MyTallMOHHAs
u3MeHunBOCTh. Kraccu¢ukaius MyTaluii: TeHHble, XpOMOCOMHBIE, I'eHOMHbIe. YacTroTra



MPUYHHBI MyTaluid. MyTtareHHbIe (aKTOphl. 3aKOH TOMOJIOTHYECKUX PSIIAOB B HACIEICTBEHHON
n3MmenunBocty H. . BaBunosa.

BuesinepHast HacIe1CTBEHHOCTh U N3MEHYUBOCTb.

I'enetnka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl T€HETUKH YEJIOBEKa:
reHealoTnYecKuii, OJIM3HELOBbIM, IMTOreHETUYECKUH, OMOXUMHUYECKHUM, MOJEKYJISApPHO-
reHeTuueckuil. COBpEMEHHOE OIIpe/eIeHUE TEHOTUIA: IIOJHOT€HOMHOE CEKBEHHPOBAHHUE,
TeHOTHIIMPOBaHUE, B TOM uucie ¢ nomomsio I1IIP-ananmmu3a. HacnencTBeHHsle 3a0o0ieBaHUS
YyelloBeKa: TreHHble Ooyie3HH, OOJIE3HHM C  HAcJIEACTBEHHOM  IMPeIpacloiokeHHOCTHIO,
xpoMocomHble Oone3nu. ComaTuueckue M TeHepaTHBHble MyTanuu. CTBOJOBBIE KIIETKH.
[TpuHIMIBI 370POBOTO 00pa3a KHU3HHU, TUATHOCTUKH, MPO(PUIAKTHKH U JICUCHHUS] TeHETUYECKIX
Oone3Hel. MeauKo-reHeTUUeCKOe KOHCYJIBTUPOBAHME. 3HAYEHHE MEIAUIMHCKOW I'€HETUKHU B
MPEIOTBPALICHUH U JICUEHUU TeHETUYECKIX 3a00JIeBaHUH YeIOBeKa.

JdeMoHcTpanum:

[Moptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodees-
Pecosckmii, H. Y. BaBuios.

Tabmuipl 1 cxeMbl: «MOHOTHOPUAHOE CKPEIIMBAHKUE M €r0 UTOT€HETHYECKas OCHOBAY,
«3aKOH pacUICIUVIEHUs] M €ro IUTOT€HETUYECKas OCHOBa», «3aKOH YHUCTOTBI TaMeT»,
«lurnbpuanoe ckpemuBanue», «L{UTOIOTHUECKHE OCHOBBI JUTHOPHIHOTO CKpPEIIMBAHUS,
«Merio3», «B3aumoaencTBre amielbHbIX T€HOB», «['eHeTnueckne KapThl paCTEHUM, JKUBOTHBIX
u 4yenoBeka», «l'eHeTuka mona», «3aKOHOMEPHOCTH HACIEAOBAaHMS, CLEIJIEHHOIO C MOJOMY,
«Kapuotunsl uyenoBeka © IKUBOTHBIX», «Bumel wu3MenunBoctn», «MonudukanronHas
U3MEHUYUBOCTH», «HacnenoBanue pesyc-gakropay», «l'eHeTHKa rpynn KpoBu», «MyTallMoHHas
MU3MEHYUBOCTDY.

Ob6opynoBanue: MoAeTU-aNIUIMKaLUU «MoHoruopuaHoe ckpeuBanue», «HemnonHoe
JOMUHUpOBaHueY», «JuruOpuaHoe ckpemuBaHue», «llepekpéct XpomMocom», MHKpPOCKOIN H
MuKpornpenapar «Jlpo3oduna» (Hopma, mytauuu GopMbl KPbUILEB U OKpPacKu Telna), repdbapuit
«I"opox MOCEeBHOW.

JlabopaTopHbIie U IpaKTHYeCKHe PadoThI:

JlaGopatopHas pabota Ne 5. «M3yueHue pe3ynbTaTOB MOHOTMOPUAHOTO U JAUTHOPUIHOTO
CKpEIIMBaHUS Y IPO30(UIIBI HA TOTOBBIX MUKpPOIIPENapaTaxy.

JlaGopaTtopHnast pabota Ne 6. «M3yueHne Moau(pUKaIMOHHON U3MEHUYUBOCTH, TOCTPOEHUE
BApUALIMOHHOTO Psiia U BApUALIMOHHON KPUBOI».

JlaGopatopHass pabora Ne 7. «AHanu3 MyTanuMii y JApo30QWiIbl Ha TOTOBBIX
MUKpOIIpenaparax».

[TpakTueckas padota Ne 2. «CocTaBieHue U aHaIU3 POAOCIOBHBIX YETOBEKa.

Tema 7. Cesiekuust oprann3moB. OCHOBbI OMOTEXHOJIOTHM.

Cenexuus Kak HayKa U Ipolecc. 3apoKIEHUE CElNeKIUU U AoMecTukanus. Yuenue H. U.
BaBunoBa 0 LEHTpax MNPOUCXOXKICHUS M MHOrooOpaszusi KyJbTypHbIX pacTeHui. LleHTpbl
MIPOUCXOXKACHUS JOMAITHUX KUBOTHBIX. COpT, TOPOJa, IITAMM.

CoBpeMeHHbIE METOJIbl CeNEeKIMU. MacCOBbI M MHAMBUIYAIbHBIM OTOOPHI B CENEKLUU
pacTeHui 1 kUBOTHBIX. OLleHKa 3KcTepbepa. bIM3KkopoACTBEHHOE CKpeIMBaHNEe — MHOPUIUHT.
Uucras nwHusA. CkpenBaHWe YWCTHIX JIMHWK. ['erepo3uc, wWiauM THOpUIHAS CHIIA.
Hepoacreennoe ckpemuBanue — ayTopuauHr. OtnanéHHas rubpuauzanuss U e€ yCHexu.
HckyccTBEHHBII MyTareHe3 M IOJIY4YEHHE MOJIUILUIONAOB. JIOCTMXKEHMSI CENEKLUU PACTEHMH,
YKUBOTHBIX U MUKPOOPTraHU3MOB.



buotexHosoruss Kak oTpacib MNPOW3BOACTBA. ['€HHas HWHXKEHEpHs. OTambl CO3JaHUS
pexomOuHanTHOM JIHK u Tpancrennsix opranusmoB. Kierounas unxenepus. Knetounsle
KYJbTYypbl. MUKPOKJIOHAJIBHOE pa3MHOKEHHE pacTeHuil. KilonupoBaHue BhICOKOMPOAYKTHUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPTraHU3MOB. OKOJOTHYECKHMEe M dTudeckue mnpobiaemsl. MO -
FeHETUYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpauu:

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

Tabmuipel u cxembl: Kapta «LIeHTpbI MPOMCXOXKIEHUS W MHOTOOOpasusi KyJbTYpPHBIX
pacteHui», «llopoabl TOMalIHUX KMBOTHBIX», «CopTa KyJbTypHBIX pacTeHUui», «OTnanéHHas
rubpuam3amusy, «Paboter akagemuka M. @. HWeanoBay, «[lomumnoungus», «OOBEKTHI
ouorexHonorun», «Kiaetounele KyJabTypbl U KJIOHHpOBaHUE», «KOHCTpynpoBaHue M HEpPEHOC
TE€HOB, XPOMOCOMY.

O6opynoBaHue: MyJSKU IJIOJI0OB U KOPHEIUIOAOB AUKUX (OPM U KYyJIbTYPHBIX COPTOB
pactenuii, repoapuii «CellbCKOX03SUCTBEHHBIC PACTCHUS.

JlabopaTopHble 1 NpakTHYeCKHEe PadOThI:

Okckypeusi «OCHOBHBIE METOJABI U JIOCTHIKEHHUS CENEKLUUU PACTeHHH M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (pepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEILTUYHOE
XO03SICTBO, JTA00OPATOPUIO arpOyHUBEPCUTETA WM HAYYHOTO IICHTPA)».

11 KUIIACC

Tema 1. DBo1IOHOHHAA OHOJIOTHS.

[IpeanocbuUIKM BO3HUKHOBEHHUSI JBOJIIOIMOHHONW TEOPUHU. DBOJIIOIMOHHAS TEOpHs U €&
MecTO B Orosoruu. BiusHue 3BOIIOLIMOHHON TEOPUH HA pa3BUTHE OMOJIOTMU U APYTUX HAYK.

CBuzerenbcrBa dBomonuH. [laneoHToNOrMYECKHE: TOCIENOBATENBHOCTh MOSBICHUS
BUJIOB B MaJICOHTOJIOIMUYECKOHN JIETONUCH, NepexoaHbie GopmMbl. buoreorpapuueckue: cxoIcTBO
U paznnume GayH U Qiiop MaTEpUKOB U OCTPOBOB.

OMOpPHOJIOrMYECKHE: CXOJCTBA U pa3iauuus SMOPHOHOB pPa3HBIX BUIOB IO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMUYHBIE, aHAJOTUYHBIE, PYIUMEHTapHbIE OpraHbl,
aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHUYECKHE: CXOJCTBO MEXAaHU3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METa00JIMYECKUX ITyTEeH Y BCEX OpraHM3MOB.

OpomtonmonHas teopus Y. JlapBuna. Ilpeanochuiku BO3HUKHOBEHMSI JIapBHHU3MA.
JIBIoKymime Cuibl 3BOJIIOUMU BUAOB 1o JlapBuHy (M30BITOUYHOE pa3sMHOXKEHHE MpU
OTPaHUYEHHOCTH PECYypCcoB, HeompelenéHHas HW3MEHUMBOCTb, OOprOa 3a CyIIeCTBOBaHHE,
€CTECTBEHHBIN OTOOD).

Cunrerudeckas teopus 3Bomonuu (CTI) u e€ ocHOBHBIE TTOJIOKEHUS.

MuxkposBomtonus. [lomynanusa kak eIMHULA BUAA U DBOJIIOLIUN.

JBmwxymue cuibl ((hakTophl) BOIIONUN BUAOB B NpHupojae. MyTalMoOHHBIN mpolecc U
KOMOHMHATHBHAsT HW3MEHYUBOCTh. [lomymsiiuoHHble BOMHBI U Apedd reHoB. M3zonauusa u
MUTpaIus.

EcrectBennblii oTO0p — Hampapistomuid ¢aktop 3Bomonund. DopMbl ecTeCTBEHHOTO
otbopa.

[Tprcnioco0IeHHOCTh OPraHU3MOB KakK pe3yJibTaT 3Bosonuu. [IpuMeps! npucnocoOaeHui
y opranu3MoB. ApoMop(}03bl U UANO0ATATITAIIAHN.

Bun u BumooOpazoBanue. Kpurtepuum Buga. OcHOBHBIE (OpMBI BHI000pa30BaHUS:

reorpagpuuecKkoe, IKOJIOTrHUECKOE.
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MaxposBomonus. PopMbl 3BOMIONUH: (QHUIIETHYECKas, TUBEPreHTHas, KOHBEPreHTHasd,
napasuienpHas. HeoOpaTuMocTh 3BONIOLMH.

[IpoucxoxkaeHre  OT  HECHEUUATU3UPOBAHHBIX  TPEIKOB. [Iporpeccupyromas
crenuanu3anus. AJanTuBHas paJaualus.
JdemoHcTpanuu:

IToprpersr: K. Jlunnedt, XK. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkenb, @. Miomnep, A. H. CeBepiios.

Tabmuiplr u  cxembl: «Pa3BuTue oOpraHuueckoro Mupa Ha 3emiey, «3apoJblin
MO3BOHOYHBIX JKHUBOTHBIX», «Apxeontepukcy, «®DopMbl OOppObBI 3a CYIIECTBOBaHHEY,
«EcrecTBeHHbBIld  0TOOp», «MHOTOOOpa3ue COPTOB pacTeHwit», «MHoOrooOpasue mOpos
JKUBOTHBIX), «ITomynsiumy, «MyTanuonHas U3MEHUYHUBOCTbY, «ApoMoph0o3bD»,
«Mnnoananranuny, «OO0mas aereHepauus», «JBrkymue cuibl sBomtonun», «Kapra-cxema
mapuipyrta nytemectBus Y. lapeuna», «bopsba 3a cymiectBoBaHue», «IIpucrnoco0ieHHOCTh
opranuszMoBy, «I'eorpaduueckoe Bu1000pazoBaHme», « IKOJIOTHIECKOE BU000Pa30BAHUEY.

O6opyoBaHMe: KOJIJIEKIUS HACEKOMBIX C Pa3JIMYHBIMU TUIIAMH OKPACKU, HAOOP IJI0/I0B U
ceMsiH, Kosutekuust «lIpumepbl 3alUTHRIX PUCTIOCOOIEHUH Y KUBOTHBIX», Mojieldb « OCHOBHBIE
HAIPAaBIICHUS IBOIIOLUNY, 00bEMHAs MoJieb « CTpOCHHE TOJIOBHOTO MO3Ta MO3BOHOYHBIXY.

buoreorpaduueckass kapra Mupa, KoOeKus «QPOpMBI COXPAaHHOCTH HCKOTAEMBIX
JKUBOTHBIX U pacTeHHi», Mozaenp anmiukanus «llepekpéct xpomocom», BIaKHbIE IpenapaThl
«Pa3Butne Hacexomoro», «Pa3BuTue nArymkm», Mukpornpenapat «Jlpozoduna» (HOpMa,
MyTaluu GOPMBI KPbUIHEB U OKPACKH TEJa).

JlabopaTopHble 1 NpaKkTHYeCKHE PAadOThI:

Jlaboparopuas padota Ne 1. «CpaBHeHHE BUIOB 110 MOPHOJIOTUYECKOMY KPUTEPUIO».

JlaGopatopHass pabota Ne 2. «OmnucaHue NpPUCHOCOOIEHHOCTH OpraHu3Ma M eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe U pa3BUTHE )KU3HU Ha 3emJie.

JloHay4uHbIe TPEJCTaBICHUS O 3apOXKACHUM >KU3HU. HayuHble runore3sl BOSHUKHOBEHHUS
KU3HU Ha 3emiie: a0MOreHe3 W MaHCHepMus. XUMHUYecKas 3BOJIOLUSA. AOHOreHHBIH CHHTE3
OPraHMYECKUX  BEILECTB M3  HEOPraHWYECKUX. OKCIIEPUMEHTAIBHOE  IOATBEP)KIECHUE
XUMUYECKON 3BoJtonnK. HavanbHble sTansl Ouonorudeckoit spostonuu. ['unoreza PHK-mupa.
®opmMupoBaHue MEMOpPAHHBIX CTPYKTYp U BO3HUKHOBEHHUE MPOTOKJIETKU. [lepBble KIETKH U UX
sBoNMOLMA. PDOPMHUPOBAHUE OCHOBHBIX I'PYIII KUBBIX OPraHU3MOB.

Pa3Butne >xu3Hu Ha 3emie 1o 3paM u nepuoaaMm. Karapxeil. Apxeiickas u
npotepo3oiickast 9pel. [lanmeos3oiickas spa u €€ TEpUOIbl: KEMOPHUHCKHUM, OpPJIOBUKCKUM,
CUITypPUNCKUH, I€BOHCKUN, KAMEHHOYTOJIbHBIN, TEPMCKHIA.

Me3so30iicKas opa 1 €€ IepUOAbl: TPHACOBBIN, FOPCKUH, MEJIIOBOM.

KaitHo3oiickas spa 1 €€ nepuobl: MajJeoreHOBbIi, HEOT€HOBBIM, AHTPOIOTEHOBBIH.

XapakTepucTuKa KJIMMaTa M TeoJIoTHYecKux mnpoieccoB. OCHOBHBIE 3Talbl 3BOJIIOIMH
pacTUTEIBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHud M KUBOTHBIX. [losiBieHue,
pacuBEeT U BBIMUPAHUE TPYII KUBBIX OPTaHU3MOB.

CucremMa opraHM4ecKoOro Mupa Kak OTpa)keHue 3BOJOLHUU. OCHOBHBIE CUCTEMATHUUYECKUE
TPyl OPraHU3MOB.

OBojronusl 4eloBeKka. AHTpOMOJOrusi Kak Hayka. Pa3BuTue mpelcTaBieHHd O
IIPOUCXOXKAECHNUN YelloBeKa. MeTo1bl M3ydeHus: aHTpornorene3a. CxoAcTBa U pa3inyusl 4eJIoBeKa
Y )KMBOTHBIX. CUCTEMATUYECKOE MTOJIOKEHHUE YETIOBEKA.
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Jewxkymmue cuinbl  (pakTopel) aHTpomoreHe3a. HacmencTBeHHas HW3MEHUMBOCTHD U
ecTecTBEeHHBIN 0TOOp. OOIIeCTBeHHBIN 00pa3 KU3HHU, U3TOTOBJICHUE OPYIUIl TPya, MBILIICHHE,
peub.

OCHOBHBIE CTaJMM U BETBH 3BOJIIOLIMM YEJIOBEKA: ABCTPAJIONMUTEKH, UENOBEK yMEIbIH,
UYenoBek npsmoxondmuii, YenoBek HeanaepTaibckui, YemoBek pasyMmubiid. Haxonku
MCKOTMIAeMbBIX OCTATKOB, BPEeMsl CYyIIECTBOBAHUS, 00JIACTh PACIPOCTPaHEHUs], 00bEM TOJOBHOTO
Mo3ra, 00pa3 KU3HHU, OPYIUs.

Yenoseueckue packl. OcHOBHBIE OOJIbIIME pachl: €BpOIEeOoHaHas (eBpa3uiicKasi), HEerpo-
aBcTpajioujiHas  (9KBaTOpUAbHAsA), MOHTOJOWJHAs  (a3uaTrcko-aMepukaHckas). YepTsl
MPHUCIIOCOOJICHHOCTH TPEJCTAaBUTENICH YEIOBEYECKMX pac K YCIOBHUSM CYIICCTBOBAHUS.
EnuncTBo uenoBeueckux pac. Kpuruka pacusma.

JdemoHcTpanuu:

[Hoptpetsr: @. Penn, JI. ITacrep, A. U. Onapun, C. Mumnep, I'. ¥Opu, Y. /lapBuH.

Tabmumer 1 cxembl: «Bo3nukHoOBeHNe COTHEYHON CUCTEMBI», «Pa3BUTHE OPraHHYECKOTO
mupa», «PacturenbHas kieTtka», <« KuBoTHas kierka», «lIpokapuoTuyeckas KieTKay,
«CoBpeMeHHas cucTeMa OpraHM4ecKoro Mupa», «CpaBHEHHE aHATOMUYECKHUX YEepT CTPOECHUS
YeNoBeKa M 4elIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJICOHTOJOTUYECKHX HAaXOJO0K
MPEJKOB COBPEMEHHOrO 4YeloBeKay», «/[peBHeitmme moam», «/peBrue moan», «llepBbie
COBpPEMEHHBIE JII0In», «UeoBeuecKre paco».

O6opynoBanue: wmynsku  «lIpoucxoxaeHue uenoBeka» (OIOCTBI  aBCTPAJONUTEKA,
MUTEKAaHTPOIa, HeaHAepTalblla, KPOMAHbOHIIA), CICNKH WM U300paKeHHs] KaMEHHBIX OpYyIui
MEPBOOBITHOTO YelOBeKa (KaMHHU-YOIIIEPhI, pyOnia, ckpebdia), TeOXpOHOJIOTHIeCKas Ta0JuIa,
KOJUTEKIUs «POPMBI COXPAaHHOCTH UCKOMAEMBIX YKUBOTHBIX U PACTCHUID.

JlabopaTopHbIie U IpaKTHYeCKHe padoThI:

[TpakTiueckast padota Ne 1. «M3yueHne UCKOMAEMBIX OCTATKOB PACTEHUI U KUBOTHBIX B
KOJUIEKLIHASX).

DKCKypcusi «DBOJIIOIUS OPraHUYECKOTO MHpa Ha 3emie» (B €CTeCTBEHHO-HAYUYHBIN WIH
KpaeBeuecKuil Mmy3en).

Tema 3. OpranusmMsl U OKpYKaloIas cpeaa.

DKOJIOTHS KakK HaykKa. 3aJadyd M pas3lelibl JKOJOTHH. MeToAbl IKOJIOTHYECKUX
UCCIJIEJOBaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl ~ oOuTaHMS  OpPraHMW3MOB:  BOJHAs,  HAa3eMHO-BO3JYIIHas, IOYBEHHAs,
BHYTPHUOpPraHU3MEHHasl.

Oxonorudeckue (akropsl. Kimaccudukamus skogoruyeckux (GakTopoB: aOMOTHYECKUE,
OMOTHYECKHUE M aHTPOIOTECHHBIE. J[eCTBHE IKOJIOTHIYECKUX (PaKTOPOB HA OPTaHU3MBI.

AOuotnueckue  (QakTOpel:  CBET, TEMIIEparypa, BIAKHOCTb. DOTOMEPUOAU3M.
[TpucnocoOneHust OpraHu3MOB K JSHCTBHIO a0MOTHUYECKUX (PaKkTOpoB. brojornveckre puTMBbl.

buotnueckue  Qaktopel. Buabpl OHMOTHYECKHMX  B3aMMOJAEWUCTBUN:  KOHKYPEHIIMS,
XUITHUYECTBO, CMMOMO03 U ero ¢gopmel. [lapazutusm, koomepaius, MyTyaan3M, KOMMEHCAITH3M
(KBapTUpPAHCTBO, HaxJeOHWYECTBO). AMEHCAIM3M, HeUTpanu3M. 3HaueHHE OHUOTHUYECKUX
B3aMMOJICHCTBHI JIJIsl CYIIIECTBOBAHUSI OPTAHU3MOB B MPUPOIHBIX COOOIIECTBAX.

DKOJIOTHYECKUE XapaKTEPUCTHKUA MOmyssiuid. OCHOBHBIE TOKAa3aTeNy TOMYJISIIUH:
YUCJIEHHOCTh, IUJIOTHOCTh, POXIAAEMOCTb, CMEPTHOCTh, MPHUPOCT, MHTpainusd. JuHamuka
YUCJIICHHOCTHU MOMYJIALNU U €€ PEeryIIsIiusl.

JleMoHCTpanum:

[Toptpetsr: A. I'ymboasar, K. @. Pynse, O. ['ekkens.
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Tabmumpl u cxemsl: kapta «[Ipupogubie 3081 3emuny, «Cpeasl 0OMTaHUS OPraHU3MOBY,
«®Dotonepuoguzmy», «llonmynsuum», «3aKOHOMEPHOCTH pOCTa YHUCJIEHHOCTH MOIYJIALUN
uH}y30pun-Tyhenpkm», «llumenpie nenmy.

JlaGopaTopHble H MpaKkTH4YecKHe padoThbi:

JlaGopaTtopHnas pa6ota Ne 3. «Mopdomornueckre 0cOOEHHOCTH PACTCHHUI U3 Pa3HBIX MECT
0oOUTAHUS.

JlaboparopHas padota Ne 4. «BiusHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB KOJIEYCa.

[Tpaktrueckas padora Ne 2. «IToacuér MIOTHOCTH MOMYJIALMA Pa3HBIX BUIOB PACTCHUM.

Tema 4. Coo011ecTBA M DKOJIOTHYECKHE CHCTEMBEI.

CoobmectBo  opranuzmMoB —  OuoneHo3. CTpykTypsl  OuoleHO3a:  BHJOBasd,
NpOCTpaHCTBEHHas!, Tpoduueckas (mumieBast). Bunsl-noMmuHanTel. CBsi3M B OHOIIEHO3E.

Dkojnoruyeckre cucreMbl (3kocuctemsbl). [lonstue 00 3KkocucTeMe W OHMOreOlEHO3E.
OYHKIMOHAIbHBIE KOMIIOHEHTBl JKOCHCTEMBI: MPOAYLEHTBl, KOHCYMEHTBI, pPEIyLEHTHI.
KpyroBopor BemecTB M TOTOK SHEPrud B dKocucteme. Tpoduyeckume (MUIIEBBIE) YPOBHU
skocucteMbl. [IumeBbie nenu u cetd. OCHOBHBIE IIOKa3aTelIM 3KOCUCTEMBI: Ouomacca,
OPOAYKIHSA. DKOJOTHYECKHE MUPAMUABL: TMPOMYKIUHU, YUCICHHOCTH, Ouomaccel. CBoMcCTBa
9KOCUCTEM: YCTOWYUBOCTD, CAMOPETYIISIus, pazButue. CyKieccus.

[IpuponHble 3KOCHCTEMBL. JKOCHUCTEMBI 03€p M peK. OJKOocHCTeMa XBOWHOTO WU
LIMPOKOJINCTBEHHOTO JIEca.

AHTpPOIIOTEHHBIE SKOCUCTEMBbI. ATPOIKOCUCTEMBI. YPpOOIKOCUCTEMBI. buonornyeckoe u
XO03SIUCTBEHHOE 3HAYCHHE arpOdKOCUCTEM U YPOOIKOCHCTEM.

buopasnoobpasue kak ¢aktop ycroiunBoctu skocucteM. CoxpaHeHHe OHOIOTHYECKOTrO
pa3zHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6uocdepe. I'panuibl, coctaB U CTpyKTypa Ouochepsl.
Xusoe BemectBo u ero QgyHkuuu. OcoOeHHOCTH OHoc(epbl Kak TI00aJbHONW 3KOCHUCTEMBI.
JunaMmuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopotsl BemiecTB U OHMOTr€OXMMHYECKHE LMKIBI AJIEMEHTOB (YIJiepoja, a3oTa).
3oHanbHOCTH Ouochepsl. OCHOBHbIE OMOMBI CYIIH.

YenoseuecTBO B Ouoctepe 3eminn. AHTPOIIOTeHHbIE H3MeHeHus B Onocdepe. ['mobanbHbIe
HKOJIOTMUYECKHE TPOOIIEMBI.

CocymiecTBoBaHUE MPUPOJIBI U yeroBedecTBa. CoxpaHeHHEe OMOpa3HOOOpa3us Kak OCHOBA
ycroifunBoctu 6nocdepsl. OCHOBAa PALlMOHATIBHOIO YIPABICHUS MPUPOIHBIMU peCypcamMH U UX
ucnosb3oBaHue. JloCTHKEHHs OMOJIOTUH U OXpaHa MIPUPO/IBL.

JdemoHcTpaumuu:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepuanckuii.

Tabmuupl u cxemsl: «[lumesbie nenu», «bHoEHO3: cocTaB U CTPyKTypa», «IIpupoaHsie
coobmiectBay, «llemn mnuTaHus», «OKoNOrMYecKas mnupamuaa», «buochepa u yenoBex»,
«JKocucremMa IIMUPOKOJMCTBEHHOTO Jieca», «IJKOCHCTEMa XBOWHOro Jeca», «buoneHos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPONMOreHHbIE BO3JEHCTBUS HA TMPUPOIY»,
«BaxHeiilline MCTOYHHUKHU 3arps3HEHHs] BO3JyXa W TPYHTOBBIX Boa», «[louBa — BaxHeimias
cocrasisiroas ouocheps», «PakTopsl Aerpaganuy Moy, «IlapHuKoBbIi 3P pexTy, «DaKkTophl
PaaMOaKTUBHOTO 3arps3HeHus1 6nochepnn», «Oomas cTpykTypa ouochepsn», «PacmpocTpanenue
x®u3HH B Onochepe», «O30HOBBIN dKkpaH Ouocheps», «KpyroBopor yriaepomga B O6mocdepe»,
«KpyroBopoT a3ora B npupojie».

Ob6opynoBanue: MO/JIeJTb-aNTITHKALHS «Tunuunsle OMOIICHO3bD», repoapuii
«PactutenpHbie  cooOmecTBa»y, Koulekiuu — «buonenosy, «BpeauTtenn — BakHEHIIMX
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CEJIbCKOXO3SMCTBEHHBIX KYyJbTYyp», TepOapu M KOJUJIEKIMHM pacTeHU U  KHUBOTHBIX,
IIPUHAJIeKALME K Pa3HBbIM dKOJOTMYECKUM IpylaM oaHoro suaa, Kpacnas kaura Pocculickon
Deneparun, N300pakeHHsI OXPaHIEMBIX BHJIOB PACTEHUI U KUBOTHBIX.
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INTAHUPYEMBIE PE3VJIbTATBI OCBOEHU S ITPOT'PAMMBI 110 BUOJIOI'MN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA30OBAHUIA

Cormacao ®I'OC COO, ycraHaBiIMBalOTCA TpeOOBaHUS K peE3yabTaTaM OCBOCHHS
00y4JaroIMMHUCS IPOrpaMM CpeHero oo01ero o0pa3oBaHus: JIMYHOCTHBIM, METAIPEIMETHBIM U
MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType JIMYHOCTHBIX pE3yJbTAaTOB OCBOECHHMS NpeaMera «buonorus» BblIEIEHBI
CJICIYIOIIUE  COCTaBIIAIONIME: OCO3HAHME OOYYAIOIIMMHCS  POCCUMCKON  TpaKJaHCKOU
WUJECHTUYHOCTH — TOTOBHOCTH K CAaMOPA3BUTHIO, CAMOCTOSITEIbHOCTH M CaMOONPEACIIEHUIO,
HAIMYUE MOTHBAIMM K OOy4YeHHIO OWOJIOTWH, LEJCHANpPABICHHOE pa3BUTHE BHYTPEHHHUX
yOXKICHUI JTMYHOCTH Ha OCHOBE KIFOUEBBIX LIEHHOCTEH M MCTOPHUUECKHUX TPAJULUN pa3BUTHUS
OMOJIOTUYECKOT0 3HAHWS, TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIIHUXCS PYKOBOJICTBOBATHCS B
cBOCH JACATCIIBHOCTHU OEHHOCTHO-CMBICIIOBBIMHU YCTaHOBKaMU, MMpUCymuruMu CHUCTEMCEC
OMOJIOTHYECKOT0 00pa30BaHUs, HaJMYMe SKOJOTMUYECKOTO IPaBOCO3HAHUS, CIIOCOOHOCTHU
CTaBUTH LIEJIU U CTPOUTH KU3HEHHbIEC TIJIaHBL.

JInyaOCTHBIC PE3YIbTAaTbl OCBOCHHUA IMMPECAMETA «bnonorus JOCTUIalOTCA B C€AHWHCTBEC
yq€6HOfI M BOCIUTATEIbHOM ACATCIIBHOCTH B COOTBCTCTBUU C TPAAUIIMOHHBIMU pOCCI/IﬁCKHMH
COIIMOKYJIbTYPHBIMH, UCTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LICHHOCTAMM, IPUHATHIMU B
oOmiecTBe MpaBUJIaMH U HOPMaMHu MOBEACHHUS M CHOCOOCTBYIOT IpoOlieccaM CaMOIIO3HAHUSA,
CaMOBOCIIUTAHUA W CaAMOpPAa3BUTUS, PA3BHUTUA BHYTpeHHefI no3uuuu JIMYHOCTH, IMAaTpUOTU3MaA,
YBaXEHUS K 3aKOHY W IIPABOIOPSAIKY, YEIOBEKY TPyJda U CTapIIEMy ITOKOJECHUIO, B3aMMHOIO
YBOXEHHs, OEpPEeKHOT0  OTHOIIEHHWS K  KyJIbTypHOMY  HACIEIUI0 H  TPAAUIIHSIM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Mpupoae U OKPYKAKOLIEH cpele.

JImuaOCTHBIC PE3YIbTATBl OCBOCHUSA yq€6HOF0 npeamMeTa «brnonorus JOJDKHBI OTpaXXaThb
TOTOBHOCTb M CITOCOOHOCTH OOYYaIOIIUXCs PYKOBOJCTBOBATHCA CHOPMHPOBAHHOW BHYTPEHHEU
MO3ULMEN JIMYHOCTH, CHUCTEMOM LEHHOCTHBIX OPUEHTALMM, IIO3UTUBHBIX BHYTPEHHUX
yOeXKICHHUI, COOTBETCTBYIOUIUX TPAJAMIIMOHHBIM IIEHHOCTSIM  POCCHIICKOTO  OOIIecTBa,
PACIIMPCHUC KU3HCHHOT'O OIIBITA W OIbITa ACATCIIBHOCTHU B IMPOLCCCE pain3allid OCHOBHBIX
HaHpaBJ'IeHI/II\/'I BOCHHUTATEIBHOMN ACATCIIbHOCTH, B TOM YHCJIC B 4aCTH:

1) rpakIaHCcKOro BOCIMTAHMSA:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMU  OO0ydYaromierocs Kak aKTHBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTHTYIMOHHBIX IIpaB H O6$I3aHHOCTeI\/'I, YBaXXCHHUEC 3aKOHaA H
MPaBOIOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH NIEATEIHHOCTH MPHU CO3JIaHUU YUEOHBIX MPOECKTOB,
peleHrnr yu4eOHbBIX U TO3HABATENbHBIX 33/1a4, BHITOJTHEHUH OMOIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPECNSATh COOCTBEHHYIO TIO3MIIMI0O TIO OTHOIIEHWIO K  SIBICHUSIM
COBPEMEHHOM KU3HU U OOBSCHSATH €€;

YMEHHE yYUThIBAaTh B CBOMX JCWCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIOJEH ¢ pasHBIMU yOEKICHUSAMHU, KYyJIbTYPHBIMU IEHHOCTSMH U COLUATHHBIM
MOJI0KEHUEM;
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FOTOBHOCTh K COTPYJHHUYECTBY B IIPOIECCE COBMECTHOTO BBIMIOJHEHHS Y4YeOHBIX,
MO3HABATENIbHBIX U HCCJIENIOBATENBCKUX 3aJlay, YBAXKUTEIBHOTO OTHONICHUS K MHEHUIO
OTIIMOHEHTOB NP OOCYX JACHUH CIIOPHBIX BOIPOCOB OMOJIOTUYECKOTO CONCPIKAHNUS,

FOTOBHOCTh K T'YMaHUTAapPHOU U BOJIOHTEPCKOU 1€ATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHUICKOM TPAKIAHCKONW UICHTHYHOCTH, TATPUOTHU3MA, YBAKEHUS K
CBOEMYy HApoOAy, 4yBCTBa OTBETCTBEHHOCTHM Iepel POoIMHON, TOpAOCTH 3a CBOM Kpai, CBOKO
Ponuny, cBOM A3BIK M KYJIBTYPY, POILJIOE M HACTOSLIEE MHOTOHALIMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHHE K MPUPOAHOMY HACIEIUI0 M MaMATHUKAM IPUPOIBL,
JIOCTH>KeHUsIM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCHUMCKUX YUYEHBIX B CTAHOBIIEHHE U pPa3BUTHE
OHOJ0TUH, TOHUMAaHK 3HaYeHUsl OMOJIOTHH B IO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00IIeCTBa;

uaenHas yoexx1IEHHOCTh, TOTOBHOCTh K CITY>KEHHIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCUICKOr0 HapoAa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUSI, STHUYECKOTO MOBEICHHUS;

CIOCOOHOCTH OLICHMBATh CUTYAIlMI0 U MPUHUMATh OCO3HAHHBIC PEILICHUS, OPUECHTUPYSIChH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYyAyIIEro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM POAMUTENAM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUS IIEHHOCTEH CEMEHHOMN KM3HU B COOTBETCTBUU C TPAJUIIMSIMHU HAPOJIOB
Poccuu;

4) 3cTeTHYEeCKOr0 BOCIMTAHMS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKJIOUas ICTETUKY OBbITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHHUI;

MMOHUMaHUE SMOIIMOHAIBHOT'O BO3JACHCTBUS AKUBON PUPOABI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIIEHHE MPOSIBIAThH
KauecTBa TBOPUYECKOM JIMUHOCTH;

5) ¢usuyeckoro BocnuTaHHUS, (OPMHPOBAHMUA  KYJbTYPbl 3I0POBbSI M
3MOIMOHAJIBHOIO 0JIArONOJIYYHS:

MOHMMAaHWE U peain3als 3JOpOBOro U 0e30MacHoro oopasa KU3HM (30pOBOE MUTAHHE,
COOJII0/ICHNE TUTUEHUYECKUX TIPABUJI U HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHATUN U OTIHIXA,
perynsipHass ¢Gu3MYECKas aKTHUBHOCTH), OEPEKHOrO, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUSI K COOCTBEHHOMY (PU3UYECKOMY M IICUXHYECKOMY 370POBbIO;

MOHMMAaHWE I[EHHOCTH TPaBWJI WHAMBUIYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIINX 3IOPOBBIO M JKU3HU JTFOJICH;

OCO3HAHHWE TOCJIEICTBHN M HEMPHUSATHS BPEIHBIX MPUBBIYEK (YHMOTPEOICHHS aIKOTOJS,
HApKOTHUKOB, KYPEHHUS);

6) TPY10BOr0 BOCIIUTAHUA:

TOTOBHOCTH K TPYY, OCO3HAHUE IIEHHOCTH MAacTEPCTBA, TPYI0IIO0HE;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHYECKON M COIMAIbLHOM HAPABJICHHOCTH,
CIIOCOOHOCTh ~ MHUIIMMPOBATh, IUIAHUPOBATH W CaMOCTOSITENBHO  BBHIMOJHATH — TaKyrO
JIeATETbHOCTb;
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UHTEpEC K Pa3IUYHbIM cepaM NpodecCHOHAIBHOM eATENbHOCTH, YMEHHE COBEPIIATh
OCO3HAHHBII BEIOOp OyAyIIel Ipodeccuu 1 peaarn30BhIBaTh COOCTBEHHbIE KU3HEHHBIC TIAHBI;

TOTOBHOCTh M CIOCOOHOCTH K OOpa30BaHUIO M CaMOOOPa30BAaHHUIO HA MPOTSHKEHUHU BCei
KHU3HU,

7) IKOJI0rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKH IIeJIeCO00pa3Hoe OTHOIIEHUE K MPUPOAE KaK UCTOUHUKY JKU3HHU Ha 3emie,
OCHOBE €€ CYILLECTBOBAHHS;

HOBBIIIEHUE YPOBHS 3KOJIOIMYECKOM KyJIbTYpbl: NPUOOpPETEHHE OIbITa IJIAHUPOBAHUS
IOCTYIIKOB M OLIEHKHM UX BO3MO’KHBIX ITOCIIEACTBUH JUIsl OKPY KAIOLIEH Cpeibl;

0CO3HAHME TTI00AIBHOTO XapaKTepa KOJIOTHYECKHX MPo0IeM U IyTe UX PelIeHuUs;

CHOCOOHOCTH HCIIOJIB30BATh NMPHOOpPETaeMble IPU U3YUYEHUH OMOJIOTMU 3HAHHS U yMEHUS
IpU pEIIeHUuH MpoOJsieM, CBS3aHHBIX C palMOHAJIBHBIM IPHPOJONOJIB30BaHHEM (COOII0AEHNE
IpaBUJ MOBEACHMS B INPHUPOJIE, HANPABICHHBIX HAa COXpPAaHEHUE PABHOBECHsS B 3KOCUCTEMAX,
OXpaHy BUOB, YKOCHCTEM, Orochepsl);

AKTUBHOE HENPUATHE NCHCTBUN, NMPUHOCALIMX BPEI OKpY’KAIOUIeW MPHPOIHOU cpene,
yYMEHHE NPOTHO3MPOBATH HEOJIAroNpHUSATHBIE SKOJIOTHYECKHE MOCIEICTBUS MPEANPUHUMAEMbIX
JecTBUI U IPEeJOTBpAllaTh UX;

HAJIMYME PA3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJOTUYECKOW KYJIbTYphI, OIBITA
NEeSITeTbHOCTH  OKOJIOTUYECKOH  HAlpaBlIEHHOCTH, YMEHHS pPYKOBOJCTBOBAaThCSI HMH B
[IO3HABATEJIbHOM, KOMMYHUKATUBHOW W COLIMAIBHOM NpakTHKE, TOTOBHOCTH K Y4YacTHIO B
IPAaKTUYECKOH J1eATeIbHOCTH SKOJIOIMYECKON HAIIPABICHHOCTH;

8) HeHHOCTH HAYYHOT'0 MO3HAHMS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3sBUTHSI HAyKM M OOLIECTBEHHOW TPAKTUKH, OCHOBAaHHOIO Ha JMalore KyJbTyp,
CHOCOOCTBYIOILIETO OCO3HAHUIO CBOET0 MECTa B MOJIMKYJIBTYPHOM MUPE;

COBEPILICHCTBOBAHME S3BIKOBOW M UATATEILCKOW KYJIBTYPBI KaK CPEJICTBA B3aMMOACHCTBUS
MEXTY JIFOJIbMU ¥ TTO3HAHUS MUPA;

NOHMMaHue cnenu(uku OMONOrMH Kak HayKH, OCO3HaHMs €€ posid B (OPMHPOBAHUU
PaLMOHATIBHOIO HAyYHOT'O MBIIUIEHUS, CO3/IaHUH LEIOCTHOTO TPEACTaBICHUs 00 OKpYy KarolieM
MHUpe KaK O IWHCTBE NPUPOABI, 4YelIOBeKa W OOmecTBa, B TO3HAHWUU NPUPOIHBIX
3aKOHOMEPHOCTEW U pEeIIeHIH MPOOIIEM COXPaHEHHS MPUPOTHOTO PABHOBECHS;

yOexIEHHOCTh B 3HAUUMOCTH OHMOJIOTMHU JUIsI COBPEMEHHOW LMBMIIM3ALMU: 0OecreueHus
HOBOT'O YPOBHSI Pa3BUTHUSl MEIMIIMHBI, CO3/IaHHE NEPCHEKTHBHBIX OMOTEXHOJOIMH, CITIOCOOHBIX
pemaTh pecypcHbie IpoOIeMbl pa3BUTHS YEIOBEUECTBA, TIOMCKA ITyTeH BBIXOJIA M3 TII00ATBHBIX
HKOJIOTHYECKUX MPOoOIIeM U obecrieueHus epexo/ia K YCTOWIHMBOMY Pa3BUTHIO, PAITMOHATEHOMY
UCTIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKMX 3HAHWH B LIEJISIX MOBBIMICHUS 0O0IIei
KYJBTYpBl, €CTECTBEHHO-HAYYHOH T'PaMOTHOCTH, KaK COCTAaBHOW 4YacTH (HyHKIIMOHAIHLHOU
rPaMOTHOCTH O0yuUaroumxcs, GopMUpyeMOil Ipu U3yueHUu OUOJIOTHH;

NOHMMaHHE CYIIHOCTH METOJIOB MO3HAHHWS, HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJb30BaTh IMOJyyaeMble 3HAHUS Ui aHalIW3a M OOBACHEHHs SBJICHUMN
OKpY’KaIOIIeT0 MHpa M TPOMCXOIIMNX B HEM W3MEHEHHWH, yMEHHWE JeiaTh OOOCHOBaHHBIE
3aKIIIOYCHHs] HAa OCHOBE HAYYHBIX (DAKTOB M HMMEIONIMXCS JaHHBIX C IENBI0 TIOJXYYCeHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTh CAMOCTOSITENIBHO HCMOJIb30BaTh OWOJIOTUYECKUE 3HAHUS JUISl peIleHUs
po0JIeM B peabHbIX KU3HEHHBIX CUTYalLlUsX;

17



OCO3HAHME IICHHOCTH HAayYHOW JEATEIBHOCTH, TOTOBHOCTH OCYIIECTBIISITH MPOEKTHYIO U
HCCJICIOBATEILCKYIO ACSITEIbHOCTh MHINBUAYATBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENPEpHIBHOMY OOpa30BaHUI0 U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIOJYYCHUIO HOBBIX 3HAHHWA 10 OHWOJOTMHM B COOTBETCTBHH C >KH3HEHHBIMHU
MOTPEOHOCTSIMHU.

METANPEJMETHBIE PE3YJIbTATHI

MeranpeameTHble pe3ysibTaTbl OCBOEHHMs ydyeOHOro mnpeamera «buojorus» BKIIOUYAIOT:
3HaYMMble A8 (OPMHUPOBAHUS MHUPOBO33PEHUS  OOYYAlOIUXCA  MEXAUCLUUIUIMHAPHBIE
(MeXTpeMeTHbIE) 00LIeHayYHbIE TOHATHS, OTPAXKAIOUIHNE [EJIOCTHOCTh HAYYHOH KapTHHBI MHpa
U cnenu(uKy METO0B MO3HAHMS, HUCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPIHUs,
SBJICHME, IpPOILeCcC, CHCTeMa, HAayuHbId (DaKkT, MPUHLUI, TUNOTE3a, 3aKOHOMEPHOCThb, 3aKOH,
TEOpHsl, UCCleloBaHue, HaOII0eHUE, U3MEPEHUE, HKCIEPUMEHT U JPYIUX), YHUBEpCAIbHbIC
yueOHble JeHCTBUS (103HAaBAaTEIbHbIE, KOMMYHUKATUBHBIE, PETYJATUBHBIE), 00ECIEUNBAIOIINE
¢dopmupoBaHre (YHKIIMOHAIFHOW T'PAMOTHOCTH M COLHAIBHOW KOMIETEHIIMH O0YYaroluxcs,
CHOCOOHOCTh o0yyaromuxcs UCIOJIb30BaTh OCBOCHHBIE MEXIUCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHUBEpCaJbHble y4yeOHble AEHCTBUS B IIO3HABATEIbHON H
COLIMAJIbHON ITPAKTHKE.

MertanpeaMeTHbIE pe3yJIbTaTbl OCBOEHMs NPOrpaMMbl CPEIHEro oO0IIero oOpa3oBaHUs
JIOJKHBI OTPakaTh:

OBJajieHHe YHUBEPCAJIbLHBIMH Y4eOHBIMH MI03HABATEIbHBIMU /1ICHCTBUSAMM:

1) 6a3oBbIe JOrHYeCKHE TeHCTBUS:

CaMOCTOSITENILHO (OPMYJIMPOBATh M AKTyaJIM3UPOBaTh IMpoOJIEMY, paccMaTpuUBaTh €€
BCECTOPOHHE;

UCMOJIb30BaTh IpPU OCBOCHUH 3HAaHUM NpUEMBI JIOTMYECKOrO MBIIUICHUs (aHalu3a,
CUHTE3a, CpaBHEHUs, Kiaccuukanuu, 0000IIEeHHUs1), PacKpbIBaTh CMBICH OHMOJIOTHYECKUX
HNOHATUH (BBIIEIATh UX XapaKTEPHbIE MPU3HAKH, YCTAHABINBATh CBSA3H C APYTUMHU MOHATHSIMH);

ONpEACIATh LENN JEATEIbHOCTH, 3aJaBas NapaMeTpbl U KPUTEPUHM HX JOCTHXKECHHS,
COOTHOCHTB PE3YJIbTaThl AEATEIbHOCTHU C IIOCTABICHHBIMU LIEISIMU;

HCIIOJIb30BaTh OMOJIOTMYECKHE MOHSATHUSI JUIsl OObACHEHUs (AKTOB M SIBICHUN KUBOU
HPUPOJIBI;

CTPOUTH JIOTUYECKUE PpACCYKIEHUS (MHIYyKTUBHBIE, JICIAyKTUBHBIE, II0 AHAJOTHUM),
BBISBIISATH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PaCCMATPUBAEMBIX SIBICHUSAX, (HOPMYIHPOBATH
BBIBO/JIbI U 3aKJIFOUEHHUS;

IPUMEHSTh CXEMHO-MOJIENIbHbIE CPEACTBA JUIS MPEACTaBICHUS CYIIECTBEHHBIX CBS3EeH U
OTHOILIEHUHA B M3y4aeMbIX OHMOJIOTMYECKMX OOBEKTaX, a TAaKXKe MPOTUBOPEUYMH pasHOro poja,
BBISIBJICHHBIX B PA3JIMYHBIX HH(POPMALIMOHHBIX UCTOYHHUKAX;

pa3palaThIBaTh IUIaH pELICHHs TPOOJIEMbI C YUETOM aHAJIM3a UMEIOIINXCS MaTepHalIbHbIX
U HeMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb, OLIEHHBATH COOTBETCTBHE PE3YJIBTATOB LEJM,
OLICHUBATh PUCKU MOCIEICTBUN AESITEIbHOCTH;

KOOPJMHHUPOBATh M BBIIOJHATH pabOTy B YCJIOBUSX peajlbHOro, BUPTYaJIbHOIO U
KOMOMHHMPOBAHHOTO B3aUMOJICHCTBHS;

pa3BUBATh KPEATHMBHOE MBIIUICHUE NP PEILICHUH )KU3HEHHBIX MPOOIIEM.
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2) 6a30BbIe HCCJIEA0BATEIbCKIE IeHCTBHA:

BJIAJICTh HaBBIKAMHU y4EOHO-HCCIEIOBATENBCKONH U MPOEKTHOW JEATEILHOCTH, HaBBIKAMHU
paspenieHus: npoodsieM, ClIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITENIbHOMY IOWCKY METOIOB
peLIeHHs IPAKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3JInYHbIX METO/I0B IIO3HAHMUS;

UCIOJIb30BaTh PA3JIUYHbIE BUJBl AEATEIBHOCTH I0 IOJYYEHHUIO HOBOTO 3HAHMS, €ro
UHTEpIpEeTaln, NPeoOpa30BaHUI0 U MPUMEHEHHIO B YUEOHBIX CUTYalMsX, B TOM YHUCIE TpU
CO3JIaHUH Y4EOHBIX U COIIMATIBHBIX IPOCKTOB;

(GbopMHpOBaTh HAYYHBIM TUIl MBILIUICHHS], BIAJETh HAYYHON TEPMUHOJIOIHUEH, KIIIOUEBBIMU
HOHATUSAMH U METOAAMU;

CTaBUTh W (OPMYJIHPOBATH COOCTBEHHBIE 33Ja4ud B OOpPa30BaTENbHOU NEATEIBHOCTH U
KU3HEHHBIX CHUTYallHsX;

BBISBJISATh [IPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyalIM3UpOBaTh 3ajady, BbIJBUIATh
TUNoTe3y €€ pelleHus, HaXOAWUTh AapryMEeHThl Ul JI0Ka3aTeIbCTBa CBOMX YTBEpPXKACHUM,
3a/1aBaTh NapaMeTpbl U KPUTEPUU PELICHMUS;

AQHIM3UPOBATh IIOJYYEHHbIE B XOJE€ pEUIEHUs 3a7aud pe3yJbTaTbl, KPUTHUYECKU
OLIEHUBATh UX JOCTOBEPHOCTb, IPOrHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYyallUsM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

OCYILIECTBJISATh LEJICHAIIPABICHHBIM MOUCK NEpPEeHOoca CPEeACTB U CIIOCOOOB JIEHCTBUS B
poQeCCHOHATIBHYIO CPEY;

yMETh NEPEeHOCUTh 3HAHHWA B  IIO3HABATEIbHYID M  IPAKTHYECKyl0  00JacTu
KHU3HEIeATEIIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTeil;

BBIIBUTaTh HOBBIE WUJEH, IpEAJararb OpUTHMHAJIbHbIE MOJXOAbl U PELICHHs, CTaBUTh
npoOJIeMbl U 33aJauu, JIOMyCKarollle albTepHATUBHbIE PELICHMUS.

3) padora ¢ nnpopmManmei:

OpUEHTUPOBATLCS B PA3IMYHBIX MCTOYHMKAX HMH(pOpManuu (TeKcTe ydueOHOro mocolus,
HAy4YHO-TIOMYJISIPHOM JIUTEpaType, OMOJIOTMYECKUX CIIOBApsX M CIPaBOYHUKAX, KOMIBbIOTEPHBIX
0a3ax naHHbIX, B VIHTepHeTe), aHATU3UPOBaTh HH(POPMALMIO pa3IUYHBIX BHJIOB U (opM
IIPEJICTaBJICHUS], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

dbopMynMpoBaTh 3ampochl U NPUMEHSATH pa3IMuYHble METOAbl IpPH IMOUCKE U OTOOpe
Ouosiornueckoi MHpopMauu, HeOOXOAMMOM JIJIsi BEITIOJIHEHHS YUEOHBIX 33]1a4;

npuoOpeTaTh ONBIT HCHOJIb30BaHUSA HH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEPUICHCTBOBATH KYJIbTYPY aKTUBHOI'O MCIOJIb30BaHUS Pa3INYHbIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTHUMalIbHYI0 (OpMy MpEACTaBIEHUS OHOJIOTrHYEeCKON
uH(popMaluu (cxemsl, TpaduKH, JUarpaMMbl, TAOIHIIbI, PUCYHKH U IPYroe);

UCTOJIb30BaTh HAYYHBIH S3bIK B KauecTBE CpeACTBAa IMpH paboTe ¢ OHOIOTHYEeCcKOMH
uHpopMaLrel: TPUMEHITh XUMHUYECKHe, (PU3NYeCKHe U MaTeMaTH4eCKUe 3HAKHM M CHMBOJIBL,
dbopmynel, aO0peBUaTypy, HOMEHKIATypy, HCIOJb30BaTh W MpeoOpa3oBhIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJAJe€Th HABBIKAMU PpACHO3HABAHUS M 3alIMThl WHGpOpMaNMK, HH(OPMAIIMOHHON
0€3011aCHOCTH JTMYHOCTH.

Osi1aieHHe YHUBePCAJIbHBIMH KOMMYHUKATHBHBIMM A€l CTBUSIMU:

1) obuenue:

OCYILECTBIISATh KOMMYHHMKAIIMU BO BceX cepax KM3HM, aKTUBHO y4acTBOBATh B JUAJIOTE
WIN JIUCKYCCUU TI0 CYIIECTBY 00CYXTaeMoil TeMbl (YMEHHE 3a/laBaTh BOIPOCHI, BBICKa3bIBATh
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CY)XJICHHsSI OTHOCHUTEIIbHO BBINOJHEHUS] NpeaJaraéMoyd 3aJayd, Yy4HUTbIBaTb HHTEPECHl U
COIIACOBAHHOCTD MO3ULMI APYTUX YYACTHUKOB JUAJIOTa WIH JUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBIE CpEICTBA OOLICHHS, TMOHUMATh 3HAYEHHE COLMAIBHBIX
3HAKOB, MPEANOCHIIOK BOZHUKHOBEHUSI KOH(JIUKTHBIX CUTYallud, YMETh CMAT4aTh KOH(IUKTHI U
BECTHU [1EPETOBOPBHI;

BJIAJICTh PA3IUYHBIMHU CIIOCOOAMH OOIIEHHS M B3aMMOJACHCTBHS, MOHUMATh HAMEPEHUS
JOPYTUX JIOACH, IPOSIBIATh YBAKUTEIHHOE OTHOIICHHWE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIIHpPOBaTh CBOM BO3PAKECHHUS;

pPa3BEPHYTO U JIOTMYHO M3Jararb CBOK TOUYKY 3pPEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) COBMeCTHAs 1eSITeJIbHOCTD:

MOHUMATh M UCHOJb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYaIbHOW pabOThI IpU
pelieHur OMOJIOTHYeCKOl MpobiaeMbl, 000CHOBBIBATH HEOOXOAUMOCTh MPUMEHEHHS TPYIIOBBIX
(dbopM B3aMMOJEMCTBYS IPU peLIEHUH yueOHOH 3a/1auH;

BbIOMpaTh TEMATUKy M METOJbl COBMECTHBIX IEHCTBHI C y4éTOoM OOLIMX UHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0r0 4JeHa KOJIEKTUBA;

MPUHUMATh LEJIU COBMECTHON JESITENbHOCTH, OpPraHU30BBIBATH M KOOPAUHUPOBATH
JIEUCTBUA 1O €€ INOCTUKEHHIO: COCTAaBIATH IUIAH JACHCTBUH, pPaCIpElesATh POJIU C YUETOM
MHEHHUI yYaCTHUKOB, 00CY>KAaTh Pe3yJIbTaThl COBMECTHOMH paboTHI;

OIICHMBATh KaYECTBO CBOETO BKJIaJa U Ka)XJOr0 Y4acTHHKA KOMaHIbl B OOLIUI pe3ysbTar
1o pa3paboTaHHBIM KPUTEPUSIM;

npejyiaraTb HOBbIE IPOEKTHI, OLIEHWBATh HAEU C MO3ULMUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBIIAATh TO3UTHUBHOE CTPAaTETMYECKOE IIOBEIECHHWE B pPAa3IUYHBIX CHUTyalusXx,
HPOSIBJIATH TBOPUECTBO U BOOOpaKeHHUE, ObITh HMHUIIMATUBHBIM.

Osi1aieHHe YHMBEPCAJIbHBIMHU PeryIsTHBHBIMH 1€ CTBUSIMU:

1) camoopranu3amnms:

UCIMOJIb30BaTh OMOJOTMYECKHE 3HAHUS [UI BBIABICHHMS NpoOiIeM M HUX pEUIeHHs B
KU3HEHHBIX U YU€OHBIX CUTYaIHIX;

BbIOMpaTh Ha OCHOBE OMOJOTMYECKUX 3HAHUI 1EJIEBbIE U CMBICIOBBIE YCTAHOBKH B CBOMX
JNEHCTBUSAX M MOCTYINKaxX IO OTHOIIEHUIO K >KMBOW INMPHUPOJAE, CBOEMY 370POBBIO U 3/I0POBBIO
OKpPYXKarOLIHX;

CaMOCTOSITENIbHO OCYILECTBIIATh TMO3HABATENbHYIO AEATENbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh W (OPMYIUpOBaTh COOCTBEHHBIE 3aJaud B O0Opa30BATEIbHOW JIEATENHHOCTH U
’KU3HEHHBIX CUTYyaIUsX;

CaMOCTOSITENIFHO COCTABJIATH IUIAH PelIeHUs MpoOIeMbl ¢ YIETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MO>KHOCTEH U MPEINOYTCHUH;

JTaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paciupsTh paMK1 y4eOHOTO MpeMETa Ha OCHOBE JIMYHBIX MPEATNIOYTEHUH;

JieNiaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHHE;

OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;

croco6cTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO HIMPOKOM SPYyAULIMU B Pa3HBIX 00JIACTSIX
3HAHUU, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaThb OLIEHKY HOBBIM CHUTYallUsM, BHOCUTb KOPPEKTUBBI B JAESTEIBHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YJITATOB LIEIISIM;
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BJIa/IETh HaBBIKAMH [MO3HABATENBbHON peIeKCUU KaK OCO3HAHUSI COBEPILAEMBIX JEHCTBUIMA
U MBICIIUTENBHBIX POIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, UCIIOIB30BATH MPUEMBI peIIeKCUU
JUISL OLIGHKY CUTYyallud, BBIOOPA BEPHOTO PEILICHHS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATD PEIICHUS [0 UX CHIKEHUIO;

IIPUHUMATh MOTHUBBI U apTYMEHTBI JPYTUX MPU aHAIIU3€ PE3YIbTATOB ACSITEIbHOCTH;

3) npuHATHE ceds1 U IPYTrux:

NPUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IIPU aHAINU3E PE3yIbTaTOB ACSITEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIIUOKU;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MHUP C MO3ULMU APYTOro YEJIOBEKA.

INPEAMETHBIE PE3YJIbTATbBI

[TpenmerHble pe3ynbraThl ocBoeHus nporpaMmMbl COO no 6uonoruu Ha 6a30BOM ypOBHE
BKITIOYAIOT crieruduyueckue st yaeOHoro npeamera «buoiorus» HaydHble 3HAHHSA, YMEHUS U
CHOCOOBI JICMCTBUH TI0 OCBOCHHIO, WHTEPIpPETAllMM W NpeoOpa3sOBaHUIO 3HAHWM, BHIBI
JEeSTeIbHOCTH 1O IMOJyYCHUIO HOBOTO 3HAHUS M NPUMEHEHMIO 3HAHUH B Pa3IUYHBIX y4eOHBIX
CUTyallUsIX, a TaKKe€ B pEAIbHbIX >KU3HEHHBIX CUTyalUsX, CBS3aHHbIX C Ouojoruei. B
IporpaMMe NpeaMETHbIE PE3YJIbTaThl IPEACTABIECHBI 110 TOAAM 00YUYEHHUS.

[IpenmeTHble pe3yibTaThl OCBOEHUsI yueOHOro mnpeamera «buonorus» 6 10 knacce
JIOJIKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUM O MeCTe M pOJU OMOJOrMM B CHCTEME HAay4HOTO 3HaHUS
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHUpaA H
HAy4YHOTO MHUPOBO33PEHUS, O BKJIAJI€ POCCUNCKUX U 3apyOeKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
6uonornu, pyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa JUIs peleHNs KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJEpKaHHE OMOJIOrMYECKMX TEPMHUHOB U MOHATHUN: )KU3Hb, KIIETKA,
opraHus3M, Mera0osm3M (OOMEH BEHIECTB M MPEBpallleHHe JSHEPruH), TOMeocTa3
(camoperynsinusi), YpOBHEBasi  OpraHu3alMsl JKUBBIX  CHUCTEM, CAMOBOCIPOM3BEICHUE
(penpoyKIys), HACIEACTBEHHOCTh, K3MEHUYMBOCTh, POCT U Pa3BUTHE;

yMEHUE u3jaraTb OHOJIOTHMUYECKHE TEeOpuu (KJIEeTOYHas, XpOMOCOMHasi, MyTal[MOHHas,
LEHTpajbHas JorMa MOJeKyJsapHoi Ouosorun), 3akoHbel (I. Menpens, T. Moprana, H. H.
BaBwiioBa) u yueHus (0 LIeHTpax MHOT0OOpa3us U MPOUCXOXKACHUSI KyJIbTYpHBIX pacteHuil H. U.
BaBuioBa), onpenenats rpaHUIIbI UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHUE BIa/IeTh METOJaMH HAy4YHOTO MO3HAHUS B OMOJOIMHU: HAOJIIOJEHHE M OIMCAHHE
KUBBIX CHCTEM, IIPOLECCOB U SBJICHUN, OpraHU3aluss M TMPOBEACHHE OHUOJIOIMYECKOTO
HKCIIEPUMEHTA, BBIIBM)KEHUE THIIOTE3bl, BBISBICHHE 3aBUCHUMOCTH MEXAY HCCIETyEeMbIMU
BEIMYMHAMH, OOBSCHEHHE TIOJyUYEeHHBIX DPE3yJIbTAaTOB, HCIIOJBb30BAaHHBIX HAYYHBIX MOHSATHH,
TEOpUI U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJIbI HA OCHOBAHUU IIOJyUYEHHBIX PE3YJIbTATOB;

YMEHHE BBIJIEATh CYLIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPHOT U SYKapHOT,
OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IPOIECCOB: OOMEHA BEIIECTB U
NpEeBpalleHUs] SHEPTUU B KIETKE, (OTOCHHTE3a, MIACTUYECKOI0 M IHEPreTHUecKoro oOMeHa,
XEMOCUHTE3a, MUTO3a, MEH03a, OILIOJOTBOPEHHS, PA3MHOXKEHUSI, NHAUBUAYAIBHOIO Pa3BUTHUS
opranu3ma (OHTOTEHE3);

yMEHHE MPUMEHAThH MOJTy4YCHHbIE 3HAHUA N7l OOBSCHEHUS OMOJOTUYECKUX MPOIECCOB U
SIBJICHUM, ISl IPUHATHS MPAKTUYECKUX PEIICHUI B MOBCETHEBHOM KU3HHU C 1I€IbI0 00eCTIeYeHus
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0€30MacHOCTH CBOErO 3JI0POBbS U 37I0POBbSl OKPYXKAIOIIMX JIIOJIEH, COONIIOIEHUs HOpPM
rPaMOTHOTO TIOBEACHHS B OKpPYKAIOIICH MPUPOAHON Cpele, MOHMMaHWe HEO0OXOIUMOCTH
WCIIOJIb30BaHUsl JOCTHKCHUI COBPEMEHHON OHMOJIOTMHM M OMOTEXHOJOTHH NS PalrOHAIBHOTO
MPUPOIONOIB30BaAHUS;

YMEHHE pellaTh »JJIEMEHTapHble TEeHEeTHYECKHe 3a/Jaddl Ha MOHO- U JUTHOpUAHOE
CKpEIIUBaHKE, CIETUICHHOE HACIIEI0BAaHUE, COCTABIATh CXEMbl MOHOTUOPHUIHOTO CKPEIUBAHUS
JUTSI TIpE/ICKa3aHus HACle0BAHUS TPU3HAKOB Y OPTraHU3MOB;

YMEHHE BBINOJHATH JTAOOpPAaTOpHbIE U MpaKTHUecKue paboThl, coOII0aTh MpaBuUia MpU
paboTe ¢ yueOHBIM U JJa0OpaTOPHBIM 000PYI0BAHHEM;

YMEHHE KPUTHUYECKH OIICHUBATh W HHTEPIPETHPOBATH HH(OpPMAHMIO OHOJIOTHYECKOTO
COJIepKaHMsl, BKIIIOYAIONIYIO TICEBJAOHAYYHBIC 3HAHHUS W3 PAa3IMYHBIX HMCTOYHUKOB (CpeacTBa
MaccoBOM MH(OpPMAaLUU, HAYYHO-TIONMYJISPHbIE MaTepUasbl), STUHUYECKHUE aCIIEKThl COBPEMEHHBIX
UCCJIEIOBAaHUM B OMOJIOTUH, METUIIUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE ITMCBMEHHBIE U YCTHBIE cooOuIeHus, 00001as
OMOJIOTHYECKYI0 HWH(POPMAIUI0 M3 HECKOJBKUX WCTOYHHKOB, TPAMOTHO UCIOJIb30BaTh
MOHATUHHBIN anmapat OUOJIOTHH.

[IpenMeTHbIe pe3yibTaThl OCBOEeHHsS yueOHoOro mnpeamera «buonorus» 6 I1 knacce
JOJKHBI OTPAXKATh:

c()OPMUPOBAHHOCTh 3HAHUI O MECT€ W POJM OWOJIIOTHM B CHUCTEME HAYYHOTO 3HAHHUS
€CTECTBEHHBIX HayK, B (DOPMHpPOBAaHHH COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTHHBI MUpa U
HAYyYHOTO MHUPOBO33PEHUS, O BKJIAJIE POCCUNMCKHUX U 3apYOSKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ouosnoruu, GyHKIMOHAITBHON TPAaMOTHOCTH YEJIOBEKA JIJIsl PEIICHUS )KU3HCHHBIX 3a/1a4;

YMEHHE PACKPBIBATH COJICPKAHUE OMOJIOTUICCKUX TEPMUHOB U MOHSATHIA: BHUJI, TTOITYJISIIHS,
reHo(OHA, SBONIONMS, JBWXKYIIUME CHIBI ((aKTOpbl) DSBOJIONUHU, MPUCTOCOOIEHHOCTD
OpraHW3MOB, BHJ000pa3OBaHWE, JKOJOTHYecCKHe (AKTOPhI, HSKOCUCTEMa, MPOAYIEHTHI,
KOHCYMEHTBI, pEIyLIEHTHI, LIETIH MUTaHUs, SKOJOrH4ecKasi mupamMuaa, OuoreoleHos, onocdepa;

YMEHHE W3jaraTh OwWonormueckue Tteopuu (dBomonuoHHas Tteopuss Y. JlapsuHa,
CUHTETHYECKasl TeOpHs SBOJIIOIHH), 3aKOHBI U 3aKOHOMEPHOCTH (3aposiiieBoro cxoactea K. M.
bopa, uepenoBaHus TNIaBHBIX HampaBieHud W mytei sBomonuu A. H. CeBeprioBa, ydeHus o
ouocdepe B. 1. BepHaackoro), onpeaensaTh rpaHUIbl UX TPUMEHUMOCTH K KHUBBIM CUCTEMAaM;

YMEHHE BIIQJICTh METOJaMH HAyYHOTO ITO3HAHUS B OWOJIOTHUHW: HAOIIOJACHHUE W OTHCAHHE
JKUBBIX CHCTEM, IIPOLIECCOB W SIBICHUN, OpraHu3alvs ¢ TPOBEICHHE OHOIOTUYECKOTO
DKCMIEPUMEHTA, BBIIBI)KEHHWE THIOTE3bl, BBISBICHHE 3aBHUCHMOCTH MEXAY HCCIETyEeMbIMU
BEJIMYMHAMU, OOBSICHCHHWE TOJYyYEHHBIX PE3yJIbTaTOB, HCIIOJIb30BAHHBIX HAYUYHBIX TOHSATHH,
TEOpUH U 3aKOHOB, YMCHHE JICJIaTh BBIBOJIBI HA OCHOBAHWH TIOJYUYEHHBIX Pe3yJIbTaTOB;

YMEHHE BBIICTISATh CYIIECTBEHHBIE MTPU3HAKUA CTPOCHHSI OMOJIOTUYECKIX O0OBEKTOB: BUJIOB,
MOMYJISIIUKM, TPOAYIEHTOB, KOHCYMEHTOB, pPEAyIEHTOB, OHOTEOIICHO30B M JIKOCHCTEM,
O0COOEGHHOCTH  TIPOIIECCOB:  HACIEICTBEHHOH  HM3MEHUYMBOCTH, €CTECTBEHHOTO  OTOOpa,
BHI000pa30BaHMs, MPHUCIIOCOOTICHHOCTH OPTaHHU3MOB, JIEHCTBUS IKOJIOTHYSCKUX (PaKTOPOB Ha
OpTaHU3MBI, TIEPEHOCA BEIIECTB M MOTOKA YHEPTHH B 3KOCHCTEMaX, aHTPOIIOT€HHBIX N3MEHEHUI
B DKOCHCTEMax CBOEH MECTHOCTH, KPyroBOpOTa BEIIECTB M OHMOTCOXMMHYECKUX IIMKIOB B
ouocdepe;

YMEHHE TPUMEHSATH IOJYYCHHBIC 3HAHUS JIJI OOBSICHEHUS OHMOJIOTHUYSCKUX IMPOIECCOB U
SIBIICHUH, 1711 IPUHATHS MIPAKTUUYECKUX PEIICHUI B TOBCETHEBHOM KU3HHU C ENIbIO O0eCTIeUeHUs
0€30MacHOCTH CBOETO 3JI0POBbS U 370POBBSl OKPYXKAIOIIUX JFOJEH, COONIOEHUS HOPM
rPaMOTHOTO TOBEACHMSI B OKpYy)Kalolled MNPUPOAHON cpele, MOHMMaHue HEOOXOIUMOCTH
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UCTIONIb30BAHUS TOCTHKEHUH COBPEMEHHOU Ouonorun TSt PalMOHAIBHOTO
HPUPOJIOIONIL30BAHMS,

YMEHHE pelIaTh 3JIeMEHTapHbIe OMOJOTMYECKHe 3aJadyd, COCTAaBIATh CXEMBI INepeHoca
BEILIECTB M SHEPTUH B HKOCUCTEMAX (IETIN MMUTAHU);

YMEHHE BBINOJHATH J1a0OpaTOpHBIE M NpaKTU4ecKue paboThl, COOMIOAATh MpaBUIA HPU
paboTe ¢ y4eOHbBIM U 1a0opaToOpHBIM 000pYI0BAHUEM;

YMEHHE KPUTHYECKH OIICHUBATH W WHTEPIPETUPOBATH HH(POPMAIHIO OHOJIOTHYECKOrO
COZIEPKaHMS, BKJIIOYAIOLIYIO IICEBJOHAYYHBIC 3HAHUS W3 PA3IMYHBIX HCTOYHUKOB (CpEICTBA
MaccoBOi WH(OpMAIMK, HAYYHO-TIOMYJSIPHBIC MaTepHanbl), paccMaTpUBaTh IJIOOABHbBIC
IKOJOTUYECKUE TPOOIIEMBI COBPEMEHHOCTH, ()OPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO
HO3UIINIO;

YMEHHE CO3[aBaTh COOCTBCHHBIE NHCBMEHHBICE M YCTHBIC COOOLICHUs, 0000Imas
Ouonormyeckyro HMH(OPMALUI0 W3 HECKOJBKUX HCTOYHHKOB, T'PaMOTHO HCIIOJIb30BATh
NOHATUIHBIN armapaTt OMOJIOTHH.
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TEMATHYECKOE IINTAHUPOBAHHME

10 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeEM (undgposbie)
Ne i/m Konrposbuesie IIpakrnyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
buonorus kak Hayka 2 0 1 bubmmorexa LIOK
https://m.edsoo.ru/7f41¢c292
JKvBBIE cHCTEMBI M UX OpraHU3aus 1 0 0 bubmorexa HOK
https://m.edsoo.ru/7f41¢c292
XUMHUYECKUH COCTAaB U CTPOEHUE KIICTKH 8 0 2 Bubmmorexa HOK
https://m.edsoo.ru/7f41c292
KuzneneaTe1bHOCTD KIETKH 6 1 0 bubmmorexa [IOK
https://m.edsoo.ru/7f41¢c292
PazMHOXeHME 1 MTHAMBUAYAIBHOE PA3BUTHE 5 0 9 bubmmnorexka HOK
OpPraHu3MOB https://m.edsoo.ru/7f41c292
HacnencrBeHHOCTE M1 U3MEHUNBOCTD 3 0 4 bubmmoteka IIOK
OpPraHUu3MOB https://m.edsoo.ru/7f41c292
Ceneknust opranu3mMoB. OCHOBBI 3 0 0 bubnnorexa [JOK
OMOTEXHOJIOTHHI https://m.edsoo.ru/7f41c292
but6mmoreka [IOK
Pesepaiioe Bpess 1 0 0 https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 1 9
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Ne /i Konrpoabnsie IIpakTuueckue
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubnuoreka [{OK
! IBOIMOIMORHAT GHONOrHS d 0 1 https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 9 0 1 Bbu6moteka [JOK
3eMite https://m.edsoo.ru/7f41cc74
3 OpranusMmbl ¥ OKpyrKarolas cpeaa 5 0 1 bubmmorexa [IOK
p Py ta cpea https://m.edsoo.ru/7f41cc74
4 Co00111eCTBa U DKOJIOTMUYECKHUE CUCTEMBI 9 1 1 bubmmorexa [IOK
m https://m.edsoo.ru/7f41cc74
bubmmoteka IIOK
P 2 1
> C3CPBHOC BpeMA 0 https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO HACOB I10 34 1 5

[NPOTPAMME
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INIOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N KosunvecTBO 4acoB Jara JIeKTPOHHBbIE U(PPOBHIE
, Tema ypoxa Konrtposbnusie IIpakTnyeckue oOpa3zoBaTe/IbHbIe
n/n Bcero U3YYeHUS
padoThI padoThbI pecypcbl
bu6mmoreka [IOK
buosorus B cucteme Hayk 1 0 0 05.09.2023 https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
Mertoabl MO3HAHKS )KHBOU
;I())Iipi)lz/(lm. [TpakTrueckas pabota . . , BuGmmorexa LOK
B R 12.09.2023  https://m.eds00.ru/863e6122
METOJIOB MPU U3YICHUN
OMOJIOTHYECKUX 0OBEKTOBY
buonornyeckue CUCTEMBI, 1 0 0 bu6nmoreka [JOK
IPOLIECCHI U MX M3yYEHHE 19.09.2023  https://m.eds00.ru/863e6564
XumMuueckuii coctaB KieTku. Boa 1 0 0 bu6mmorexa [IOK
Y MUHEpaJIbHBIE COJIH 26.09.2023  https://m.edsoo.ru/863e674e
bu6mmoreka [IOK
b . 1
emiit. COCTAR 1t CTPOCHIe bemkos 0 0 03.10.2023  https://m.eds00.ru/863e6b72
bubmuorexa [JOK
Yraeonet. Jlummuet ! 0 0 10.10.2023  https://m.eds00.ru/863e6870
bu6mmorexa [IOK
Hyxnenossie KueroTe. AT® ! 0 0 17.10.2023  https://m.eds00.ru/863e6d5¢
Hcropust u METObI M3yUYEHUS 1 0 0 bubnnorexka [JOK
kietku. Kinerounas Teopust 24.10.2023  https://m.edso0.ru/863e6e88
Kierka xak 1emoctHas )KuBas 1 0 0
cucrema 07.11.2023
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DepMeHThI — OHOJIOTUYECKHE
KaTanu3aropsl. JlabopaTtopHast
pabora Ne 1 «M3yuenue

bu6mmoreka [IOK

10 KaTaJTUTHICCKOW aKTHBHOCTH 05 14.11.2023 = https://m.edsoo.ru/863e6b72
dbepMeHTOB (Ha MpUMepe aMUJIa3bl
WIM KaTaja3bl)»
CTpoeHue 3yKapuoTHYECKOM
kieTku. JlabopaTopHas paborta No
2 «M3yueHue cTpoeHUs KIETOK bubnuoreka [IOK
11 pacTeHH, )KUBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6ff0
. 21.11.2023
OakTepuil Mo MUKPOCKOIIOM Ha https://m.edso0.ru/863e716¢
TOTOBBIX MUKpOIIpENapaTax u ux
OTIFICAHHE»
bubmuorexa [JOK
12 OOMeH BeIleCTR 1 MeTaGomH3M 0 28.11.2023  https://m.eds00.ru/863e766¢
13 OHepreTuyeckuii 0OMeH 0 bubamorexa IOK
05.12.2023  https://m.edsoo.ru/863e7aae
bu6mmoreka [IOK
14 dorocuiites. XemocHuites 0 12.12.2023  https://m.eds00.ru/863e7c98
15 AJMUHUCTpAaTUBHAs KOHTPOJIbHAS 0 bubnuoreka [IOK
paborta 3a |l ueTBepTH. 19.12.2023  https://m.edso0.ru/863e796e
JKu3HeHHBINH MK KIETKH.
Jlenenue kneTku. MuTos.
16 JlaGoparopHas pabota Ne 3 0 bubnuoreka [IOK
«Ha0mrotenne MUTO3a B KJIIETKAX 26.12.2023  https://m.edsoo.ru/863e7dc4
KOHYHKA KOpEIIKa JTyKa Ha
TOTOBBIX MUKpOIIpENapaTax»
17 buocunTe3 Oenka. Peakmms 0 bubmuoreka [JOK
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MaTpu4yHOro cuHresa. TpaHcisust 16.01.2024  https://m.edso0.ru/863e796e
— OunocuHTe3 Oenka
18 Hexknerounsie popmbl )KU3HE — 0 bubmmoreka [IOK
BUPYCHI 23.01.2024  https://m.edso0.ru/863e7540
bu6mmoreka [IOK
19 DOpMBI pa3MHOKCHHSI OPraHU3MOB 0 30.01.2024 https://m.edso0.ru/863e81b6
R https://m.edsoo.ru/863e831e
. bu6mmoreka [IOK
20 Meitos 0 06.02.2024 https://m.eds00.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE
MIOJIOBBIX KJICTOK.
91 OmnonorBopenue. JlaboparopHas 0 bubnuorexa [JOK
pabota Ne 4 «3y4yeHue CTpoeHuUs 13.02.2024 = https://m.edso0.ru/863e81b6
TIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenapaTax
99 NunuBuayansHOE pa3BUTHE 0 bubnnoreka [JOK
OpraHU3MOB 20.02.2024  https://m.edso0.ru/863e8436
I'enernka — Hayka o
23 H&CJ‘IGJICTBGHHOZH/I u 0 bubnuorexa LIOK
27.02.2024  https://m.edso0.ru/863e86f2
U3MEHYHUBOCTH
3aKOHOMEPHOCTH HaCJIeIOBaHHS
24 HpI/I3HaKO]I:. MOHOTI/I6pI/II;[HOC 0 bubmorexa HOK
05.03.2024  https://m.edso0.ru/863e8878
CKpEIIMBaHHE
UTHOPUIHOE CKpEIIUBaHUE.
25 élaI(OH ief:a]s1/1014150:0l 0 Bu6miorexa LIOK
12.03.2024  https://m.edsoo.ru/863e89a4
HaCJIeIOBaHMsI TPU3HAKOB
26 CreruieHHO€e HaCIEI0OBaHNE 05 bu6mmoreka [IOK
npusHakoB. JlJabopaTopHas pabora ' 19.03.2024  https://m.edso0.ru/863e8c60
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Ne 5 «M3yuenue pe3ynbTaToB
MOHOTHOPHUIHOTO W TUTHOPUTHOTO
CKpELTUBaHM Y IPO30(HIIBI Ha
TOTOBBIX MUKPOTIpEIapaTax»

I'eneruka nmona. Hacnenosanue

bubmuorexa [JOK

21 NPU3HAKOB, CLEIUICHHBIX C ITOJIOM 0 26.03.2024  https://m.edso0.ru/863e8c60
N3mMeHunBOCTS.

Henacnencteennas
U3MEHYMBOCTb. JlabopaTopHas

28 pabota Ne 6. U3yuenue 05 bubnuorexa [JOK
MO (DUKAIOHHOM 09.04.2024  https://m.edsoo.ru/863e8efe
WU3MEHYUBOCTHU, TIOCTPOCHUE
BapHAIIIOHHOTO psJa U
BapUAIMOHHON KPUBOII»

Hacnencrsennas n3MeHYHBOCTE.

29 JlaGopaTtopHnast pabota No 7. 0.5 bubnuoteka [JOK
«AHaIN3 MyTalUi y APO30QPHITBI 16.04.2024  https://m.edsoo.ru/863e8efe
Ha TOTOBBIX MUKPOTpenaparax»

I'enernka yenoseka.

30 [IpakTuueckas padora Ne 2. " 1 bubnnoreka [JOK
CocraBiieHre 1 aHAIN3 23.04.2024  https://m.edso0.ru/863e8d78
POIOCHOBHBIX".

PesepsHelit ypok. O60011eHue mo

31 teme «HacencTBeHHOCTh 1 0 07.05.2024
U3MEHYUBOCTH OPTaHU3MOBY

32 Cenekus Kak HayKa U IpoLece 0 bubmorexa HOK

14.05.2024  https://m.eds00.ru/863e9214

33 Mertoabl U JOCTUKEHUS CENEKIINU 0 bubnmoreka [JOK
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pacTeHuil U KUBOTHBIX 21.05.2024  https://m.edso0.ru/863e9214
34 buotexHosiorus Kak orpacib 1 0 bubnuorexa [JOK
IPOM3BOJICTBA 21.05.2024  https://m.edso0.ru/863e9336
35 0 0
OBIIEE KOJIMYECTBO YACOB 110 34 45

[NPOT'PAMME
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INIOYPOYHOE IINTAHUPOBAHHUE

11 KIIACC
N KosunvecTBO 4acoB Jara JIeKTPOHHBbIE U(PPOBHIE
w/n Tema ypoka Beero KonrTpoabnbsie IIpakTHueckue e — o0pa3oBaTe/bHbIE
padoThI padoThbI pecypcbl
1 DBOJIOIUS U METO/BI €€ H3yUeHUS 1 0 0 bubmorexa [JOK
07.09.2023  https://m.edsoo.ru/863ea20e
5 Uctopus pazsutus 1 0 0 bubnunoreka [JOK
IpeACTaBIeHN 00 SBOIIOLUI 14.09.2023 = https://m.edso0.ru/863e9570
bubnuorexa [JOK
3 Mirkpoosooms 1 0 0 21.09.2023 https://m.eds;f).ru/863e9cle
[Tomynsiiust Kak 3J1IeMEeHTapHas
€IMHUIIA BUJIA U DBOJIIOIUH. Euorexa [IOK
4 fgg‘;ﬁigﬁi‘ﬂiﬁ"z el ! 0 ! 28.09.2023 https://m.edsi.ru/863e99c6
MOP(OJIOTUUECKOMY KPUTEPHUIO»
5 JIBroKyume cuisl (3JieMEeHTapHbIe 1 0 0 bubnnoreka [JOK
(aKTOpBI) IBOIIOIMN 05.10.2023  https://m.edsoo.ru/863e9da4
5 EctectBeHHbII 0TOOD U €ro 1 0 0 bubnmnoreka [JOK
bopmbI 12.10.2023  https://m.edsoo.ru/863e9ed0
Pe3ynbpTarsl 3BOIOIUN:
MPUCTIOCOOTIEHHOCTh OPTaHU3MOB
U BUA000pa3oBaHueE. Eubmorexa LIOK
! JlaGoparopias padora No 2 ! 0 ! 19.10.2023 httSs://(;n.f:edscic.)ru/863e9fde

«Ornucanue NpucnocoO0IeHHOCTH
OpraHusMa 1 €€ OTHOCUTEILHOTO
XapaxkTepa»
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Hanpasnenus u mytu

bubmuorexa [JOK

8 MaKpO3BOJFOLIMH 26.10.2023  https://m.edsoo.ru/863e9cle
9 HeobpaTumocTs 3BOTIONNN 09.11.2023
10 Ucrtopus xxu3nu Ha 3emiie u
METO/IbI €€ N3YUCHUS 16.11.2023
11 ['mnore3bl MpoONCXOKAEHUS KUZHU bubnnorexa [HOK
Ha 3emie 23.11.2023  https://m.edso0.ru/863ea5a6
12 PazBuTne xu3Hu Ha 3eMiie 1Mo bu6mmoreka [IOK
3paM | Mepruoiam 30.11.2023  https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIlbl BOJTIOIUU
pPacTUTEIBLHOTO U KUBOTHOTO
13 mupa. [Ipaktuaeckas padora No 1 bubnunoreka [JOK
«M3yueHne UCKOTIaeMBbIX OCTATKOB 07.12.2023  https://m.edsoo.ru/863ea8bc
PACTCHHIA U KUBOTHBIX B
KOJUTEKIIHSIX»
14 CoBpeMeHHas cuctema bubnmnorexa [JOK
OpPraHUYeCcKOTO MUpa 14.12.2023  https://m.edsoo.ru/863ea48e
15 DBOJTIOIHS YETTOBEKA bubnuoteka [JOK
(aHTpOTIOTEeHE3) 21.12.2023  https://m.edsoo.ru/863eac2c
16 JIBmoxkyuiue cuibl (hakTopsbl) bubnnorexka [JOK
AHTPOTIOTeHe3a 28.12.2023  https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJIUU IBOIIOIUU
YelioBeKa 11.01.2024
18 YenoBeueckue pacbl U NPUPOIHBIE bubnnorexka [JOK
amanTaly 4eJI0BeKa 18.01.2024 | https://m.edsoo.ru/863eaea?
19 PesepsHelit ypok. O60011eHue mo
TeMe «BO3HMKHOBEHHE U Pa3BUTHE 25.01.2024
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JKA3HU HA 3eMiie»

20 DKOJIOTHA KaK HayKa 01.02.2024

21 Cpenpl oOuTanus u bu6mmorexa [IOK
9KOJIOTHYECKHE (GaKTOPbI 08.02.2024  https://m.edsoo.ru/863eafec
AbGuotnueckue GakToOpHbI.
JlaGopaTtopnast pabota Ne 3.
«Mopdonoruueckre 0COOEHHOCTH

22 paCsz)Hﬁ 13 pa3HbIX MECT bubmorexa LIOK

15.02.2024  https://m.edso0o.ru/863eb10e

obutanusy. JlabopaTropHas padora
Neo 4. «BnusiHue cBeta Ha pocT U
pa3BUTHE YEPEHKOB KOJIEyCa)

23 buotnueckue GakTopsl bubmmorexa LIOK

22.02.2024  https://m.edsoo.ru/863eb348

DKOJIOTUYECKUE XapaKTEPUCTUKU
nomyssiuu. [Ipaktuueckas pabora

24 Ne 2 «Hop;cv:qéT IJIOTHOCTHA 99.02.2024
MOTMYJISINI pa3HbIX BUOB
pacTeHumn»

o5 Coo0b1iecTBa OpraHu3MoB — bubnuoteka [JOK
OuoIeHo3 07.03.2024  https://m.edsoo.ru/863eb46a

26 DKOJIOTHYECKUE CUCTEMBI bubnmoreka [JOK
(9KOCHUCTEMBI) 14.03.2024 = https://m.edso0.ru/863eb46a
OcHoBHBIE TIOKa3aTeNN

97 HKOCUCTEMBI. DKOJIOTUYECKUE bubnmoreka [JOK
nupamuibl. CBOMCTBA DKOCHCTEM. 21.03.2024  https://m.edsoo.ru/863eb5fa
Cykueccust

28 [TpupoaHbIE S5KOCUCTEMBI
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11.04.2024

29 AHTpPOIIOT€HHBIE IKOCUCTEMBI 1 18.04.2024

30 buocdepa — riobanpHas 1 bubmuorexa [JOK
9KOCHCTEMA 3eMITH 25.04.2024  https://m.edso0.ru/863ebb5e

31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 bubmmoreka [JOK
ouochepsr 16.05.2024  https://m.edso0.ru/863ebd16

32 YenoseuecTBO B Onocdepe 3emiau 1 93.05.2024

33 CocyiecTBoBaHUE TPUPOBI U 1 bu6mmoreka [IOK
4eJI0BEYECTBA 23.05.2024  https://m.edsoo.ru/863ebale
PesepBHeIit ypok. O600IICHHE

34 TeMbl «Coo011iecTsa u 1 93.05.2024
IKOJIOTHYECKUE CHCTEMBI»

OBIIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME
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YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30OBATEJILHOI'O
MPOLIECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA
buonorwus, 11 knacc/ [Taceunuk B.B., Kamenckwuii A.A., Pyonos A.M. u npyrue /ITox pen.

[Taceunuka B.B., Axumonepnoe obuiectBo «M3narensctBo «IIpocemenuer»

METOAUYECKHUE MATEPHUAJIBI 1JI51 YYUTEJIA
Pa6ouas nmporpamma no 6uonorun COO 10 - 11 kmacc.
VYyeonuk. B.B. [Taceunuk, A.A. Kamenckuii, A. M. Py6moB u ap. buonorus 10.

[Toypounsie pa3paboTKH.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
https://resh.edu.ru/
https://infourok.ru

https://uchi.ru
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