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MNOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke mporpaMmbl MO OHOJOTHMM TEOPETUYECKYI0 OCHOBY JJis
OMpeNIeNICHUs] TOJIXO0J0B K (OPMHUPOBAHUIO COJEPKaHUS Y4YeOHOro mpeaMeTa
«buosiorus» coctaBWIM: KOHIENTyalbHbie Tnonoxkenus @PIroOC COO o
B3aMMOOOYCJIOBJICHHOCTH IIEJIeH, COJIepKaHUs, pPe3yJabTaTOB OOy4YeHUs U
TpeOOBaHMI K YPOBHIO MTOJATOTOBKH BBIITYCKHUKOB, TIOJIOKEHHS 00 OOIIHX TEIX U
MIPUHITUIIAX, XaPAKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHETO
obmero obpazoBanus B Poccuiickoii ®denepanuu, a TakXkKe IOJOKEHUS O
cnenugurke 0MoJIoruu, €€ 3HaYeHUH B TO3HAHUU >KMBOW MPUPOABI U 00eCIeueHU!
CYIIIECTBOBAHMSI YEJIOBEYECKOTO 00mecTBa. COTjlacCHO Ha3BaHHBIM TIOJIOKCHUSIM,
ompeiesIieHbl OCHOBHBIC (DYHKITUU ITPOTPaMMBI 110 OMOJIOTHH U €€ CTPYKTYpa.

PaGouas mporpamma no ydebnomy mnpeamety «buonorus» mna 10 kmacca
cocraBiieHa Ha ocHoBe TpeboBanuii ®I'OC COO, OOIlI COO, denepanbHOU
paboueit mporpamMmbl 1o yuyebHoMmy npenmery «buonorus», OOII COO MAOY
«I1Ixoma Ne 85» u ¢ yu€tom paboueit mporpaMMbl BOCITUTAHUS IITKOJIHI.

[Iporpamma 1o Ouonoruu Aa€T mMpeACTaBICHUE O IMeniax, o0 oOmen

CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUSA OOYYAIOIIMXCA CPEICTBAMHU
yueOHOoro mnpeamera «buonorus», omnpeaenser o00sA3aTelbHOE MPEAMETHOE
COJlEp)KaHWE, €ro CTPYKTypy, pacopeleieHue Mo pasjernam U Temaw,
PEKOMEHIyEMYIO TTOCJIeIOBATEILHOCTh U3YUEHUSI YUYEOHOTO MaTepHaia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBS3€H, JIOTMKKM 00pa3oBaTEIbHOTO
MpoI1iecca, BO3PACTHBIX 0COOCHHOCTEHN 00yJaromuxcs.

B mporpaMmvme mo OuWOMOTMM TaK)XKe YUYUTBHIBAIOTCA TpPeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METAaNpPeIMETHBIM W TPEIMETHBIM pe3yJbTaTam
oOyuenuss B (GOPMHPOBAHMU OCHOBHBIX BHJOB y4eOHO-TIO3HABATEILHOM
JeATEeIbHOCTH/YUeOHBIX JEeHCTBUN OO0YydYaroluXcsi MO OCBOCHHUIO COJIEp KaHUs
OMOJIOTNYECKOTr0 00pa30BAHMSL.

B mporpamme mo 6uonorun (10—11 xmaccel, 6a30BbI YPOBEHB) pean30BaH
IOPUHIIMI TMPEEMCTBEHHOCTH B H3y4Y€HUU Owuosnoruu, Omarogaps 4emy B He
MPOCMATPUBACTCS HAIMpPABJICHHOCTh HAa pa3BUTHE 3HAHWMA, CBS3aHHBIX C
dbopMUpOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHUS,  IICHHOCTHBIX
OpHEHTAIUN JIMYHOCTH, SKOJOTHIECKOTO MBIIUICHUS, IPEACTABICHUI O 3J0POBOM
oOpa3e XKM3HM M OEpeKHBIM OTHOIIEHHUEM K OKpYKalolled MPUpPOIHON cpene.
[TosTomMy Hapsiy ¢ M3ydeHHEM OOIIEOMOIOTHYECKIX TEOpUH, a TakKe 3HAHHUHA O
CTPOEHUH JKUBBIX CHCTEM Pa3HOTO PaHTa M CYITHOCTA OCHOBHBIX MPOTEKAIONINX B
HUX TIPOIIECCOB B MPOTrpaMMe MO OMOJIOTHH yAENIEHO BHUMAaHHUE HCIIOIh30BAHUIO
MOJIYYCHHBIX 3HAHUHM B MOBCEIHEBHOM KU3HU JUIsl PEIICHUs TPUKIAAHBIX 3a/1a4, B
TOM dYHucie: MPOPUIAKTHKY HACJICICTBECHHBIX 3a00JEBaHUI HYETIOBEKAa, MEIUKO-
TE€HETUYECKOTO KOHCYJIbTHPOBAHUS, 000CHOBaHUS IKOJIOTUYECKU



1eJIeco00pa3HOro TMOBEACHUS B OKpYXKaloIled NPUPOJHOW Ccpeae, aHanusa
BIIMSIHUS XO3SIMCTBEHHOM JESTEIIBHOCTH YEJOBEKA HA COCTOSHHUE NPUPOAHBIX U
MCKYCCTBEHHBIX DKOCUCTEM. Y CUJICHHE BHUMAHUS K IPUKIAJHON HAIIPaBIEHHOCTH
y4yebHoro npenmera «buosorus» mpoauKkTOBaHO HEOOXOIUMOCTHIO 00ECTICUeHUs
YCIIOBUH sl peIlIeHUs] OJJHOW M3 aKTyaJbHBIX 3a/1ay HIKOJIBHOTO OMOJIOTUYECKOTO
oOpa3oBaHMsl, KOTopas mHpeamnojaraerT (OpMUPOBaHHE Yy  OOydYarOIIUXCS
CIOCOOHOCTH aalTUPOBAThCA K M3MEHEHMSIM JAMHAMUYHO Pa3BUBAIOLLETOCS
COBPEMEHHOT'0 MHpA.

buonorus Ha ypoBHE cpeaHero ooOmero oOpa3OBaHMS 3aHUMAET BaXKHOE
mecto. OHa oOecneunBaeT (OpMHpPOBAHUE Yy OOYYAIOIIMXCS NPEICTaBICHUN O
HAay4YHOM KapTHUHE MHpa, pacliupsieT U 0000IIaeT 3HAHUS O >KMBOU Mpupojae, eé
OTJINYMTENIbHBIX INPU3HAKaX — YPOBHEBOW OPraHMU3allMA W D3BOJIIOLWH, CO3HAET
yCIIOBUSL  JJIsi:  TIO3HAHMSI  3aKOHOB  KUBOM  MpHUPOAbI,  (popMHpOBaHUS
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3/J0pOBOTO M 0Oe3omacHOro obpasa
KU3HU, YKOJIOTMYECKOTO MBIIUICHUS, IIEHHOCTHOIO OTHOLIEHUS K KMBOU MPUPOE
U YEJIOBEKY.

bonbiioe 3HaueHne OMOIOrUsl UMEET TAKXKE JUUISl PEILICHHS] BOCUTATENBHBIX U
pa3BUBAIOIIMX  3a4ad  CpeJHero oOmero  o0pa3oBaHUs,  COLMAIU3ALUU
oOyuvaromuxcs. M3ydyenune 6uonorun odecrneynBaeT yciaoBus sl (GOPMUPOBAHUS
MHTEJIEKTYaJbHbIX, KOMMYHHMKAallHOHHBIX W HWH(POPMALMOHHBIX HaBBIKOB,
ACTETUYECKON KYJIBTYpHI, CIOCOOCTBYET WHTErpaly OMOJOTHYECKUX 3HAHUU C
IPEJICTaBICHUAMU U3 APYTUX YY€OHBIX NMPEAMETOB, B YACTHOCTH, (DU3UKHU, XUMHUU
u reorpaduu. Ha3zBaHHbIE TOJOXKEHHUS O MpeAHA3HAYEHUH Y4YeOHOro Mpeamera
«buonorus» COCTaBUIM OCHOBY I ONpENEIEHUs MOAXOJ0B K OTOOpy H
CTPYKTYPUPOBAaHHMIO €ro COAEpP’KaHUsA, IMPEACTABICHHOI0O B IIporpaMme IIo
OHOJIOTHH.

Ot60p coxmepkanusi yuebHoro npeamera «buosjorusi» Ha 0a30BOM YpPOBHE
OCYHIECTBJIEH C MO3ULHNA KYyJIbTYpOCOOOpPA3HOrO0 MOJXO0Jd, B COOTBETCTBHH C
KOTOPBIM OOYyYalolUecs: JOJKHBI OCBOUTH 3HAHHUA M YMEHHs, 3HAYUMbIE IS
¢dopMupoBaHus O0OIIEH KyJIbTYpbl, ONPEACIAIOIINE aJ€KBaTHOE IIOBEJICHUE
YeJioBeKa B OKpYyXKarolled MpUpOJHOU cpene, BOCTpeOOBAaHHbBIE B MOBCEAHEBHOM
KU3HU U MPAKTUYECKOU aesTenbHOCTH. Oco00oe MeCTO B 3TOM CUCTEME 3HaHM
3aHHUMAIOT 3JIEMEHTHI COJIEP KaHUs, KOTOPbIE CIIyKaT OCHOBOW JJIs1 (HOPMUPOBAHMUS
IIPEICTABIICHUA O COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTHHE MHUpa W
LHEHHOCTHBIX  OPHEHTALMSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHU3aluu
OHOJOrNYECKOro 00pa30BAHMSL.

CrpykTypupoBaHHe cOepXaHUs Y4yeOHOro Marepuajga B MpOrpaMMe II0
OMOJIOTMM OCYIIECTBIEHO C Y4YETOM MPUOPUTETHOrO 3HAYEHUs 3HaHUU 00
OTIIMYUTENIbHBIX OCOOCHHOCTSX JKUBOW MPUPOABI, O €€ YPOBHEBOIM OpraHu3anuu u



HBOJIIOLIMU. B COOTBETCTBUHU € 3TUM B CTPYKType yueOHoro npeamera «buomorus»
BBIJICJICHBI CIIEIYIONINE COoJepKaTeabHble TUHUU: «buonorus kak Hayka. MeToibl
HAay4YHOTro To3HaHUs», «KieTka kak Ouosoruueckas cucrema», «OpraHusm Kak
ouonornyeckas cucremay, «CucreMa U MHOrooOpazne OpraHM4eCKOro MHpay,
«OBOJTIOLMS KUBON NPUPOJB», « IKOCHCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.

Lens usyuenus yueOHoro mpeamera «buonorus» Ha 0a30BOM ypOBHE —
OBJIaJICHHE  OOYy4YalIIMMHCS  3HAHUSIMH O  CTPYKTYpHO-(YHKUIHOHAIBHOU
OpraHu3allid >KUBBIX CHCTEM pa3HOrO paHra M NPHUOOPETEHHE YMEHHI
UCIOJIB30BaTh ATH 3HAHMS JJIsl TPAMOTHBIX JEHCTBHI B OTHOLIEHUU OOBEKTOB
’KUBOM MPUPOJIBI U PEIICHUS PA3TUYHBIX )KU3HEHHBIX MPOOJIEM.

JoctixkeHue nenu uzydeHus yueOHoro npeamera «buonorus» Ha 6a3oBoM
YPOBHE 00€CIeUNBAETCS PELIEHUEM CIIEAYIOLINX 3aa4:

OCBOEHHE OOYYaIOUIMMHCS CHCTEMBbl 3HAHMA O OWOJIOTUYECKUX TEOPUsX,
YUYEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTe3aX, MpaBujax, CIy>KaluX OCHOBOM
JUist POPMHUPOBAHUSI TPEJICTABICHUNA O €CTECTBEHHO-HAy4YHOW KapTUHE MUpa, O
METO/IaX HAyYHOI'O MO3HAaHHUS, CTPOCHHH, MHOIOOOPAa3uu U OCOOEHHOCTSIX KUBBIX
CUCTEM Pa3HOr0 YPOBHS OPraHM3ALMH, BBIIAIOIIMUXCA OTKPBITUAX U COBPEMEHHBIX
UCCJIeIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHrue y OOYy4YalOIIMXCS IMO3HABATENIbHBIX, MHTEJUIEKTYyaJbHbIX H
TBOPYECKUX CIIOCOOHOCTEW B MPOLECCE aHANIM3a JAHHBIX O IMYTAX pPA3BUTHUS B
OMOJIOTMM HAy4YHBIX B3IJISI0B, MW U MOAXOAOB K W3YYEHHMIO >KUBBIX CHUCTEM
Pa3HOT0 YpOBHS OpraHu3alluy;

CTAaHOBJICHHE Yy oOydarommxcss oO0mell KyJabTypbl, (YHKIHMOHAIBHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUHN OOBSCHATH U OLEHUBATH ABJICHUS OKPYKAIOIIETO
MHpa KUBOW MPUPOABI HA OCHOBAHMM 3HAHWI M OMNbITA, MOJIYYECHHBIX IPHU
U3Y4YEHUU OHOJIOTUY;

dbopmupoBaHre Yy OOYy4YalOIIMXCAd YMEHHMM WUIIOCTPUPOBATh 3HAUYECHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOM JAESITENIbHOCTU YEJIOBEKA, Pa3BUTHU
COBPEMEHHBIX MEIUIUHCKUX TEXHOJOTUH 1 arpoOHOTEXHOIOTHiA;

BOCIIUTaHUE YOEXKAEHHOCTH B BO3MOXKHOCTH TO3HAHHS YEJIOBEKOM >KHBOM
MIPUPOJIbI, HEOOXOTUMOCTU OEPEKHOTO OTHOIICHUS K HEH, COOTIOICHUS STUUECKUX
HOPM IIPU NPOBEACHUU OMOJIOTUYECKUX UCCIICIOBAHUM;

OCO3HAaHUE IIEHHOCTH OWOJIOTUYECKUX 3HAHMM Ui TOBBILIECHUS YPOBHS
HKOJIOTHYECKOM KYJIbTYPBI, 111 POPMUPOBAHUS HAYUHOTO MUPOBO33PEHUS;

NpUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUHN B MOBCEIHEBHOM JKU3HU IS
OLICHKH TOCJIEJICTBUI CBOEH IESITEIbHOCTH IO OTHOUIEHUIO K OKPY KaloIlEel cpeae,
COOCTBEHHOMY 3/I0pOBBIO, OOOCHOBaHWE W COONIOCHHE Mep NPOPUITAKTUKH
3a00sieBaHUM.



B cucreme cpennero o6miero obpazoBanus yueOHbIN npeaMer «buonorusy,
M3y4aeMblii Ha 0a30BOM ypOBHE, SIBIISIETCS 00513aTEIbHBIM YYEOHBIM MTPEAMETOM.

Jnst u3yueHnust 6MoJIoruu Ha 6a30BOM YPOBHE CpeJIHET0 00111ero o0pa3oBaHus
oTBoauTCS 68 yacoB: B 10 kimacce — 34 gaca (1 gac B Hegenro), B 11 kmacce — 34
yaca (1 yac B Hezeno).

Ha u3ydenue 6monorun B 2026—2027 y4eOHOM Tojy COTJacHO y4eOHOMY
wiany u kaneraapHomy rpabpuky MAOY «lllkoma Ne 85» B 10 «A» kiacce
orBoautcs 31 ydac, B 10 «b» knacce 34 yaca (u3 pacu€ra | yac B Henmemto, 34
y4eOHbIE HEIeNU ¢ yUYETOM Mpa3AHUYHBIX THEH).

[Ipennmaraemeiii B mporpamMme MO OHOJOTHM TEpPEYeHb JTa0OPATOPHBIX H
MPAKTUYECKUX PAOOT SBISETCA PEKOMEHJATEIbHBIM, YYHUTENb JIeJaeT BHIOOD
MPOBEICHUS JTA0OPATOPHBIX PabOT M OMBITOB C YyYE€TOM HHIWBHIYaTbHBIX
O0COOCHHOCTEM 00yJarOUXCH.






COAEPKXAHUE OBYUYEHUA
10 KVIACC

Tema 1. buoJsiorusi Kak HaykKa.

buonorus kak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMY, TEXHUYCCKUMU H
JPYTUMHU €CTECTBEHHBIMU HayKamu, (uimocodueit, 3TUKOM, ICTETUKON U MPaBOM.
Ponb Ouonoruun B (HOpMHUPOBAHMM COBPEMEHHOM HAy4yHOW KapTHUHBI MHUpA.
Cucrema OMOJIOTMUECKUX HAYK.

Metoapl TO3HAHUS KUBOUM PUPOIbI (HAOII0IEHHE, SKCTIEPUMEHT, ONTMCAHMUE,
U3MepeHue, KiIaccupuKaius, MOJETUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JdeMoHCTpanuu:

IToptpersr: Y. lapsun, I'. Menaens, H. K. Konbros, [Ix. Yorcon u ®@. Kpuk.

Tabmuiel 1 cxeMbl: «MeTobI MO3HAHUS KUBOW MPUPOIBI.

JlaGopaTopHble U NpaKTHYEeCKHE PadOTHI:

[Ipaktuueckass pabora Ne 1. «lcnonb3oBaHWe pa3IUYHBIX METOAOB IPHU
M3YYECHUHN OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMBI U X OPTraHU3AIHUA.

JKupble cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. Otaudue
JKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CpolicTBa OMocHCTEM U UX pazHooOpasue. YPOBHU OpraHU3AINH OMOCHUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MOMYJISLUUOHHO-
BHJIOBOM, SKOCUCTEMHBIN (OMOTE0IIeHOTUYECKHUH ), OMOChEPHBII.

JdeMoHCcTpanuu:

Tabnuter u cxembl: «OCHOBHBIC MPU3HAKU KU3HU», «YPOBHU OpraHU3AINH
KUBOU IPUPOIBDY.

O6opynoBanue: moaenb MoJiekyisl JJHK.

Tema 3. XumMu4ecKkuii cOCTaB M CTPOEHHE KJICTKH.

XUMHYECKAN COCTaB KIETKH. XUMHUYECKHE SJIEMEHTBI: MAKPOAJIEMEHTHI,
MHUKpPO3JIEMEHThL. Bo/ia 1 MUHEpaibHbIE BELIECTBA.

@OyHKIMM BOABI W MHUHEpaAIbHBIX BemleCTB B KieTke. [loxnmepxkanue
OCMOTHYECKOT0 OasiaHca.

benku. CoctaB u cTpoeHHe OEIKOB. AMUHOKHCIOTHI — MOHOMEPHI OETIKOB.
He3aMeHnMble U 3aMEHUMbIE aMHUHOKHCIOThl. AMUHOKUCIIOTHBIN COCTaB. Y pOBHU
CTPYKTYpbl O€IKOBOM MOJeKydbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAA CTPYKTypa). XHUMHUYECKHE CBOWCTBa OenkoB. buonornueckue
(GyHKIHUH OENKOB.



depmeHTHl — OuWosormdyeckue Katanu3atopel. CTpoeHme (epmenTa:
aKTUBHBIA IIeHTp, cyOcTparHas creudduunocts. Kodepmentsl. ButaMuHbI.
OTnnuusa pepMEeHTOB OT HEOPTAHUUECKUX KaTallu3aTOPOB.

VYrneBoasl: MoHOcaxapuabl  (TIOk03a, pubo3a u  Ae30Kcuprbdo3a),
aucaxapuipl  (caxapos3a, JaKTo3a) M TOJIMcaxapulbl (Kpaxmai, TJMKOTEH,
1esI003a). buonorndyeckue GyHKIMH YTIIEBOIOB.

Jlunuasl:  Tpurmuuepuabl, Qochomunuasl, crepouabl. ['mapoduibHO-
ruapopoOHble  cBoWcTBa. buonormueckue QyHkuuum aunuaoB. CpaBHEHHE
YTJIEBOJIOB, OEIKOB M JTUMHUI0B KaK HCTOUHUKOB YHEPTHH.

Hykneunossie kucinotsl: JHK wu PHK. Hykneotuaslr — MoHOMEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenune u ¢pynkuuun JJHK. Crpoenue n pynknuun PHK.
Buast PHK. AT®: ctpoenue u GpyHKIMH.

utonorus — Hayka o kierke. Knerounas teopus — mpuMep B3auMOIEUCTBUS
ujei 1 pakToB B HAYYHOM MMO3HAHUU. MEeTO/Ibl U3YUEHUS KIETKH.

Knerka xak 1enoctHass >kuBas cuctema. OOmMe MNpU3HAKUA KIETOK:
3aMKHyTas HapykHasi memOpana, mojekyisl JIHK kak reHernueckuii ammapar,
CUCTeMa CUHTe3a OelKa.

Tunbel KJI€TOK: »yKapuoTHYeCKas M mpokapuotudeckas. OcoOEeHHOCTH
CTpOEHHUsI MpOKapHOTUYEeCKOM KieTku. Knerounas creHka Oakrepuil. CtpoeHue
IYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >KUBOTHOW U
IrpUOHON KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KJI€TOYHAsl CTEHKA, NIMKOKAIUKC, UX
¢bynkuuu. [1nazmarnueckas memOpana, e€ ceoiictBa U pyHkuu. Llutomnnasma u eé
opranoupl. OnHoMmemOpannbie opranHounbl kietku: OIIC, ammapat ['ombmxw,
au30coMbl. [loyaBTOHOMHBIE OPraHoOWIbl KJIETKH: MUTOXOHIPHH, ILIACTUIBL.
[Ipoucxoxknenne MUTOXOHApUM W TulacTuia. Bunel mnactun. HememOpanHble
OpraHOMJIbl KJIETKU: pPUOOCOMBI, KJIETOYHBIM LIEHTpP, UEHTPHUOIU, PECHUYKH,
KIyTUKU. OYHKIMA OPraHOUIO0B KJIETKU. BKIItoueHus.

SAnpo — perynsaTopHslil eHTp kineTku. CTpoeHue sanapa: siaepHas 000JouKa,
KapuoIlIa3Ma, XpOMAaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIETKE.

JlemoHcTpanum:

[Toptpetsi: A. Jleenryk, P. I'yk, T. llIBann, M. Illneiinen, P. Bupxos, [Ix.
Yorcon, ®. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

Hunarpammbel:  «PacnpeneneHne XHMUUYECKUX JJIEMEHTOB B HEXHUBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KUBOM MPUPOIEN.

Tabmuuer u cxemsl: «llepuomanueckas Tabnuila XUMHUYECKUX DJIEMEHTOBY,
«CTpoeHre MOJIEKYJIbI BOJIbI», «buocunTes 0enkay, « CTpoeHue MOJIEKYJIIbl OelKay,
«Ctpoenue ¢pepmenta», «Hykmnennossie kuciotel. JIHK», «CTpoeHue Mosekyibl



AT®», «CtpoeHue 3yKapuOTHUYECKON KIETKN», «CTpOEHUE KUBOTHOU KIIETKH,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHHe MPOKApUOTUYECKOU KIIETKNY,
«CTpoeHue sapa KIeTKn», « YTIIeBOAbD, «JIunuasn.

OOopynoBaHue: CBETOBOM MHMKPOCKON, OOOpYyJOBaHUE HJisi MPOBEICHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MUKPOIpPENapaThl pPaCTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIIbHBIX KIETOK.

JlaGopaTopHblie U NpaKTHYEeCKHE PadOThI:

JlaGoparopnas pabora Ne 1. «/3yueHue KaTadIUTUYECKOW aKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpE aMIIIa3bl UM KaTajaasbl)y.

Jlabopatopnas pabora Ne 2. «M3ydeHue CTpoeHHS KJIETOK pacTEHUH,
KUBOTHBIX M OaKTEpUU IMOJ MUKPOCKOTIOM Ha TOTOBBIX MHUKpOIIpEernaparax u ux
OMHCAHUEN.

Tema 4. ’KusHeaesiTe1bHOCTH KJIETKH.

OOMeH BeIIeCTB, WM METa00IM3M. ACCUMUIISALNS (TUIACTHYECKUM OOMEH) 1
JUCCUMWISIMSA (PHEpreTuuyeckuii oOMEH) — JIB€ CTOPOHBI €IMHOr0 Ipoliecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEUIECTB M SHEPrMM B MOHUMAHHH
MeTaboau3ma.

Tunel oOMeHa BemecTB: aBTOTpO(dHBIN U reTepoTpodHbIi. Poib GepmeHToB
B 0OMEHE BEIIECTB U MPEBPALIEHUN YHEPTUU B KIIETKE.

®orocunTe3. CeroBas u TeMHOBasg (a3pl (¢oTocuHTe3a. Peakuuu
dborocunTe3a. DPheKTUBHOCTh (GOTOCHHTE3a. 3HaUCHHE (OTOCHHTE3a ISl )KU3HH
Ha 3emuie. BiusiHue yciioBuii cpeibl Ha (POTOCMHTE3 M CIIOCOOBI MOBBIIIEHUSI €r0
MPOJAYKTUBHOCTH Y KYJbTYPHBIX PACTCHUI.

XeMOcuHTEe3. XEMOCUHTE3UPYIOIINEe OakTepuu. 3HAaUeHHE XEMOCHUHTE3a ISl
YKU3HM Ha 3emIe.

OHepreTnueckuii oOMeH B KjeTke. PaciersieHue BelIeCTB, BbIACICHUE U
aKKyMYJMpOBAaHHE DSHEPrud B KIETKE. OTalbl JHEPreTHYecKoro oOMeHa.
['mukonu3. bpoxenue u ero Buabl. KucnoponHoe OkKucI€HHE, WIH KIETOYHOE
JIbIXaHUE. OxkucnurenbHoOe dbochopunupoBanue. OddexTuBHOCTH
HHEPreTUYECKOro 0OMeHa.

Peakiuu wmatpuuHoro cuHre3a. [eHermyeckas wuHpopmauus u JHK.
Peanuzauust reHetuueckoil mH@opmanuu B KieTKe. ['€HETHYECKMH KOA U €ro
cBoiicTBa. Tpanckpumnius — matpuunbiii cunte3 PHK. Tpancmsius — OuocunTes
Oenka. Ortanbl TpaHciasuuu. KomupoBanue amuHOkucior. Ponb pubocom B
OounocuHTe3e Oenka.

Heknerounsie popMbl ku3HU — BUpPYChL. McTopus oTkpbiTus Bupycos (/. U.
WBanoBckuit). OCOOGHHOCTH CTPOCGHUS © JKM3HEHHOTO IIMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacteHui, KUBOTHBIX U YEJIIOBEKA, BBI3bIBAEMBIC
Bupycamu. Bupyc ummynoaeduiura yenoseka (BUY) — Bo3Oyaurens CIIN/da.



OOpatHas  TpaHCKpHUIIIIMA, peBepTaza W uHTerpaza.  I[Ipodwunaktuka
pacnpocTpaHeHHUs] BUPYCHBIX 3a00JI€BaHUIA.

JeMoHCTpanuu:

IToptpetsr: H. K. Konpsnos, /1. Y. UBanosckuit, K. A. Tumupsses.

Tabmumer 1 cxembl: «Tunel nuTanusy, «Metabonuzm», «MHUTOXOHAPHS,
«JHepreTudeckuii oomen», «Ximopormiacty, «Potocuntesy, «Crpoenue JIHK»,
«CtpoeHue u PyHKIMOHUPOBaHUE reHa», «CuHTe3 Oenkay, « 'eHeTHUYeCKU Koy,
«Bupyce», «bakrepuodarn», «Ctpoenne u xu3HeHHbIM nuki Bupyca CIIN/a,
oaktepuodaray, «Permukarms JJTHK.

Oo6opynoBanue: monaenu-anrumkanuu «Yasoenue JIHK u Tpanckpumnimsy»,
«buocunres 6enka», «CTpoeHue KIeTku», Moaenb cTpykTypsl JJHK.

Tema 5. Pa3MHOKeHre M MHAMBUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Kierounblii muki, Wik >KU3HEHHBIM ITMKI KiIeTkd. MHTepdaza m MuTos.
[Ipouieccrl, mpotekatomue B uHTepdaze. Permnukamnus — peakiuss MaTpuyHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBIM Ha0Op — KapUOTHIIL.
JunnouaHeli M TalVIOMAHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XPOMAaTHUBI.
[{uTosornyecKkrue OCHOBBI PAa3MHOXEHUS UM HUHIAUMBUAYAJIbHOIO Pa3BUTHSA
OpraHU3MOB.

Henenne kinetkn — muto3. Cragum muto3a. [Iporecchl, npoucxoadmme Ha
Pa3HBIX CTAAUIX MUTO3a. BHOIOrMYECKU CMBICT MUTO3A.

[Iporpammupyemasi TuOeNb KIETKH — aromnTo3.

@dopMbI pa3sMHOKEHHSI OPraHU3MOB: Oecroyioe U mojioBoe. Buasl Oecrionoro
Pa3MHOKEHUS: JICJICHUE HAJABOE, ITOYKOBAaHHUE OJIHO- W MHOTOKJIETOYHBIX,
CropooOpa3zoBaHKe, BET€TaTUBHOE pa3MHOXKeHUE. VICKyCCTBEHHOE KIIOHUPOBAHUE
OpPraHu3MOB, €r0 3HAYEHUE JIJI CEJICKIIUU.

[TonoBoe pazMHOXKEHHE, €r0 OTIINYUS OT OECIOJIO0TO.

Meito3. Crangumn wmeiiosza. I[Ipoiecchl, mpoucxoAsiiue Ha CTaAUSAX MEo3a.
IToBenenne xpomocom B Meno3e. KpoccuHroBep. bHOmOrmyeckuid CMbICT U
3HAYEHHUE MEN03a.

['ameTorenes — mporecc 00pa3oBaHUSl TMOJOBBIX KIETOK Yy >KMBOTHBIX.
[TonoBeie *emne3bl: CEMEHHUKU M sAUYHUKUA. OOpa3oBaHME W Pa3BUTHE IMOJIOBBIX
KJIIETOK — TaMeT (CrnepMaTo30u[l, SWIIEKIeTKa) — CIEpPMAaTOT€HE3 U OBOTCHE3.
OCcoOCHHOCTH CTPOCHHS SUIEKIETOK M crepmaTo3ounoB. OmIogoTBOpPEHUE.
[TapTeHorenes.

NunuBuayanbHoe pa3BuTue (OHTOreHe3). OMOpHOHAIBLHOE Pa3BUTHE
(3MOpuorenes). Jrtanbl SMOPHOHAIBLHOTO PAa3BUTHS y IMO3BOHOYHBIX >KMBOTHBIX:
npoOieHue, racTpyisiius, opraHorene3. [loctamOpuonanbHOE pa3Buthe. THIIBI
MOCTAIMOPHOHAIBHOTO Pa3BUTHS: MpPsAMOE, HenpsAMoe (JInuyuHouHOoe). BiusHue



Cpellbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIIOCOOHBIC BBHI3BIBATH BPOKIAEHHBIC
YPOJICTBA.

Poct u pasButue pacteHuii. OHTOT€HE3 LBETKOBOTO PACTEHHS: CTPOCHUE
CEMEHHU, CTA/INU Pa3BUTHSL.

JdeMoHCTpanuu:

Tabmumelr u cxeMbl: «®DOpMBI Pa3MHOXKEHHS OpPraHM3MOBY», «J[BoiiHOE
OIUIOJIOTBOPEHME y LBETKOBBIX pacTeHUi», «BereraTuBHOE pa3MHOKECHUE
pacteHui», «Jlenenne kinerku Oakrepuity, «CTpoeHHE TIOJOBBIX KIETOKY,
«Ctpoenune xpomocoMbl», «Knerounsrit nmukin», «Pemmukanus JHK», «Mwutosy,
«Meio3y, «IIpsmoe u HenpsiMoe pa3BUTHEY, «['aMeTOreHe3 y MIEKOMUTAIIUX U
4ye0BeKa», «OCHOBHBIE CTAIMM OHTOT€HE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOIPENApATHI «CnepmaTo30uasl
MJICKOIIATAIOLIETOY, «SHIeKIeTka MiueKonuTarueroy, «Kapuoknses B KieTkax
KOpElIKa JIyKa», MarHuTHas MOJEb-anIukanus «JleleHue KIETKW», MOJEINb
JIHK, Mmoznenb MetadazHoil XpoMOCOMBI.

JlabopaTopHbIie M IpakTHYecKUue padoThbl:

JlaGoparopuas pabGora Ne 3. «HaGmromenme MuTO3a B KIETKaX KOHYHMKA
KOpEUIKa JIyKa Ha TOTOBBIX MUKPOIIPENapaTax».

JlaGoparopuas pabora Ne 4. «M3yueHuwe CTpOEHHsI TOJIOBBIX KJIETOK Ha
TOTOBBIX MUKPOMPENapaTaxy».

Tema 6. HacjiencTBEeHHOCTh M HI3MEHYHUBOCTh OPraHU3MOB.

[Ipenmer u 3agauu reHeTuku. Mictopust pa3BUTUs TeHETUKH. Poiib iuTonorun
U SMOPHOJIOTUH B CTAHOBJICHUU TEHETUKH. BKiIag poCCHUUCKUX M 3apyOeKHBIX
VYEHBIX B pa3BUTHE TEHETHUKU. MeETOJbl TEHETUKU (TUOPUAOIOTHUYECKUN,
IUTOT€HETUYECKUH, MOJEKYISIpHO-TeHeTH4YeCKUil). (OCHOBHBIE T'€HETUYECKHUE
NMoHATHS. ['eHeTHnYecKass CHMBOJIMKA, UCIIOIb3yeMasi B CXeMaX CKPEIIMBaHUIA.

3aKOHOMEPHOCTH HaCJIe/IOBaHUs MPU3HAKOB, YCTaHOBIECHHBIE ['. Menaenem.
MonorubpugHoe ckpenBaHue. 3akoH eAuHooOpasusi TUOPUIOB TMEPBOTO
nokojeHusd. IlpaBuno AJOMUHUpOBaHUS. 3aKOH paCUICIUICHUS IPU3HAKOB.
I'unote3a ynctoTel rameT. [loJIHOE M HEMOJTHOE JOMUHUPOBAHUE.

JurubpuaHoe  CKpeniMBaHWE. 3aKOH  HE3aBHCHUMOTO  HaCJeJOBaHUS
npu3HakoB.  lluToreHeTnyeckue  OCHOBBI  JUTHOPUAHOTO  CKpELIMBAHUSI.
AHanu3upytolee cKkpenBanue. Vcnonap30BaHue aHATU3UPYIOLIET0 CKPEMBaHUS
JUTSL OTIPEICIICHUsI TEHOTHUIIA OCOOM.

CueruieHHOe  HaciienoBaHue mnpu3HakoB. Pabora T. Moprana 1o
CLEIUICHHOMY HACJIEJOBaHHUIO T'eHOB. HapylieHne cueruieHusi reHOB B PE3yJIbTaTe
KPOCCUHTOBEpA.

XpoMOCOMHas TEOpUs HACIEICTBEHHOCTHU. | €eHETUUECKHUE KAPTHI.



I'enetrka mosia. XpoMOCOMHOE OMpeAeiieHre moJjia. AyTOCOMBI W TOJIOBBIE
XpoMoCcOMBI. ['oMorameTHble W TeTeporamMeTHble opraHu3mbl. HacnemoBanue
MIPU3HAKOB, CIIETIJIEHHBIX C MOJIOM.

N3menunBoCTh. BUIbI N3MEHUMBOCTH: HEHACJIEACTBCHHAS M HACJICACTBCHHAS.
Ponmp  cpenpl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHKA
MOU(UKAITMOHHONW M3MEHUYMBOCTH. BapualimoHHbIN ps ¥ BapuallioOHHAas KprBasi.
Hopma peakumu npuszHaka. KoamyecTBEHHbIE M KAYECTBEHHbBIC MPU3HAKA U HX
HopMa peakiuu. CBolicTBa MOAU(DUKAIIMOHHON U3MEHYHUBOCTH.

HacnmencrtBeHHas, WM Te€HOTHUIIMYECKas, HM3MEHYHMBOCTH. KomOMHATHBHAas
W3MEHYUBOCTh. Melo3 W TMOJIOBOM MpolecCc — OCHOBa KOMOWHATHBHOMN
M3MEHYUBOCTU. MyTaliMoHHasi U3MEHYMBOCTh. Kitaccudukaiust MyTaiuii: reHHBIE,
XpOMOCOMHBIE, TeHOMHbIE. HacToTa U mpuunHbl MyTaluid. MyTareHubie (GakTOpHhI.
3aKOH TOMOJIOTHYECKHUX PSZIOB B HaclieAcTBeHHOM n3menunBoctu H. . BaBuiosa.

BuesnepHast HaCiI€ACTBEHHOCTh U U3MEHUYHUBOCT.

I'enernka yenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METO/bl TEHETUKHU
YeJIOBEKA: TeHeaIOTHYCCKUI, OJTM3HELOBRIN, IUTOTCHETUUCCKUM, OMOXUMHUYSCKHM,
MOJICKYJISIPHO-TEHETUYECKH . CoBpeMeHHOE OIpEJICIICHUE F€HOTHIIA:
MTOJTHOTEHOMHOE CE€KBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCIIE C MOMOIIbIO
[TI1P-anamm3a. HacmencTtBennnle 3a0o0jicBaHUS 4YeJIOBEKAa: TCHHBIC OOJIC3HH,
0OJIe3HU C HACJEJCTBEHHOM MPEApaCHOIOKEHHOCThIO, XPOMOCOMHbBIE OOJIE3HHU.
ComaTnueckue | TeHepaThBHble MyTanuv. CTBOJOBbIE KIETKH. [IpHUHITUIIBI
3I0POBOTO 00pa3a KM3HU, TUATHOCTUKH, TPOPUIAKTUKHA U JICUCHHUS T€HETUUCCKUX
Oomne3Hed. MeauKo-TeHETHYECKOe KOHCYJIbTUpPOBAaHUE. 3HAUYCHUE MEIUITUHCKOM
TE€HETUKH B MIPEJOTBPAIICHUH U JICUCHUU T€HETUYECKUX 3a00JIeBaHUI YeIOBEKA.

JdeMoHCTpanuu:

[Toptpertsi: I'. Mennens, T. Mopran, I'. ne @pus, C. C. Uersepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBunos.

TaOmuopl W CXEMBL: «MOHOTMOPUAHOE  CKpellMBaHUE U  €ro
[IUTOTCHETUYECKass OCHOBa», «3aKOH pACHICIUIEHUS W €ro IMTOreHeTHYecKas
OCHOBa», «3aKOH  YHCTOTHI  ramer», «JlurubpuaHoe  CKpelluBaHHUEY,
«lluTonornyeckre  OCHOBBI ~ JUTHOPUAHOTO  CKpeHIuBaHus»,  «Mehosy,
«B3auMoznencTBe alIeNbHBIX T'€HOB», «l'€HeTHMYecKne KapThl pPACTEHUH,
JKUBOTHBIX M 4YejloBeKay», «l'eHeTwka monia», «3aKOHOMEPHOCTHU HacleI0BaHUs,
CUEIUICHHOTO ¢ moJioMm», «KapuoTunbl uYenoBeka U KUBOTHBIX», «Buubl
U3MEHYUBOCTHY, «MoaudukarmoHHas W3MEHUYUBOCTHY, «HaciemoBanue pesyc-
bakTopay, «I'eHeTrKa rpynn KpoBu», « MyTallMOHHAs U3MEHYUBOCThH.

OGopynoBaHue: MOJEIU-aNIUIMKAIMA  «MOHOTHOPHUIHOE CKPEITUBAHHECY,
«HenomHoe nmoMuHHMpoBaHue», «JurnOpumaHoe ckpenuBanue», «llepekpéct



XpOMOCOMY», MHUKPOCKON W Mukporpenapar «Jlpozoduna» (HOpMa, MyTaruu
(bopMBI KPBUIBEB M OKPACKH Tela), repdbapuii «I"opox mOoCeBHOM.

JlaGopaTopHble U NpaKTHYEeCKHE PadOThI:

JlaGoparopnas pabotra No 5. «M3yueHue pe3yJlbTaTOB MOHOTHOPHUIAHOTO U
JTUTHOPUIHOTO CKPEIUBAHUS Y TPO30( I HA TOTOBBIX MUKPOIIPETapaTax.

JlabopatopHas pabora Ne 6. «M3yueHne MoAN(PUKAIIMOHHON N3MEHUYNBOCTH,
IIOCTPOEHHUE BAPUALMOHHOIO Psifia U BAPUALIMOHHON KPUBOI».

JlaGoparopnas pabota Ne 7. «AHanu3 MyTauuil y Apo30(uiabl Ha TOTOBBIX
MHKpOITpEnapaTax».

[Ipaktuueckas pabora No 2. «CocTaBlieHHE€ U aHalU3 POJOCIOBHBIX
YEIOBEKA.

Tema 7. Cenekuust opranusmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa M IpoIlecC. 3ap0KJACHUE CEIEKIMU U JTOMECTUKALUS.
VYuyenue H. UW. BaBunoBa 0 1eHTpax TMPOUCXOXKIACHUS © MHOrooOpasus
KYJIbTYPHBIX pacTeHHi. LIeHTpbl MpOUCXOXKAEHUA AOMAIHUX XUBOTHBIX. CoOpT,
IIOpOJIa, ITAMM.

CoBpeMeHHbIE METOIbI CeIeKIIMUA. MacCOBBI U MHAUBUAYATbHBIN OTOOPHI B
CEJEKIIMM PACTEHUHM U KUBOTHBIX. OLEHKa JKCTEpbepa. BIM3KOPOICTBEHHOE
CKpeluBaHue — WHOpuAMHT. Yucrtas nuHus. CKpelIMBAaHUE YWCTHIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHUE — ayTOPHIMHT.
Otnanéunas tuOpuamsanus W €€ ycmexu. VICKyCCTBEHHBIM MyTareHe3 W
MOJIyYEHHE TOJMIUIOUJIOB. JIOCTHIKEHMSI CENEeKUUMU pacCTeHUil, MXUBOTHBIX U
MHKPOOPTaHU3MOB.

buorexHonorus kak OTpaciab MPOU3BOACTBA. ['€HHAs WHXKEHEpHUs. ITallbl
co3ganusi pexombObunantHo JIHK wu Tpancrenneix opranu3moB. Kierounas
uHkeHepus. Kilerounble KyJabTypbl. MUKPOKIIOHAIBHOE Pa3MHOXKEHUE PACTEHUM.
KnonupoBanve BBICOKONMPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX OPraHW3MOB.

Okojornyeckue M 3Tudeckue  npodmembl. MO  —  reHeTuuyecku
MOIU(ULIPOBAHHBIE OPTaHU3MBI.
JlemoHCcTpanumu:

[Toptpersi: H. W. BaBunos, . B. Muuypun, I'. [I. Kapneuenko, M. O.
HBaHOB.

TaGauubl u cxembl: kapta «LIeHTpBI TPOUCXOXKIEHUS M MHOro00pasus
KyJbTYPHBIX pacTeHui», «Ilopoasl 1oMalIHUX KUBOTHBIX», «CopTa KyJIbTypHBIX
pacteHuit», «Otnanénnas rudpuanzanusy, «Padotel akagemuka M. @. MiBaHoBay,
«Ilomumnongus», «OObEKThl OHOTEXHOJOTHM», «KileTouHble KYyJIbTypbl H
KJIOHHpOBaHKe», «KOHCTpynpoOBaHUE U IIEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MyJIsKH TIOJA0B U KOPHEIIOI0B JUKUX (OPM U KYJIBTYpPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKoX035UCTBEHHBIE PACTCHUS.



JlaGopaTopHble ¥ NpakTHYecKue padoThbl:

Okckypeuss «OCHOBHBIE METOABI M JOCTHKEHUS CEJEKIMU PACTEHUW U
KUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIIUIO, MJIEMEHHYIO bepmy,
COPTOUCIIBITATENIbHBIA ~ YYaCTOK, B TEIUIMYHOE XO3SIMCTBO, J1a0OpaTOPHIO
arpOyHUBEPCHUTETA WJIM HAYUYHOTO LICHTPA)».



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 110
bBMOJIOTMN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIET'O
OBPA30OBAHNMA

Cornmacio ®I'OC COO, ycraHaBIMBalOTCS TpeOOBaHUS K pe3ysbTaTaM
OCBOCHHUs  OOydYaloIMMHUCSA TporpaMM CpeaHero oOmero  o0pa3oBaHUS:
JUYHOCTHBIM, METAPEIMETHBIM H MPEMETHBIM.

JIMYHOCTHBIE PE3YJIbTATDBI

B cTpyKType JMYHOCTHBIX pe3yJIbTaTOB OCBOCHUSI mpeamera «buosiorus»
BBIJICJICHBI CIEAYIOUINE COCTABJISIONINE: OCO3HAHUE OOYYarOIUMHUCS POCCUMCKOMN
IrpaXJaHCKOM MJICHTUYHOCTH — FOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSATEIIbHOCTH
U CaMOOINpEAENICHNI0, HaJlM4yhe MOTHBallMM K  OOy4eHHio  Ouojoruw,
I[eJICHANPABJIICHHOE pPa3BUTHE BHYTPEHHHX YOEXKIEHUM JIMYHOCTHU Ha OCHOBE
KJIFOYEBBIX I[IEHHOCTEH W MCTOPUYECKUX TPATULMN PA3BUTHS OUOJIOTHYECKOTO
3HAHWSI, TOTOBHOCTh M CIIOCOOHOCTh OOYYaronuxcsi PyKOBOJCTBOBATHCS B CBOCH
JEATEIBHOCTH LIEHHOCTHO-CMBICIIOBBIMA  YCTAHOBKAMH, IPUCYIIUMU CHUCTEME
OMOJIOTMYECKOTO0  00pa30oBaHMs, HAJIUYHWE HKOJOTMYECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTABUTH LIEJIU U CTPOUTH KU3HEHHBIE TUTAHBI.

JIn4HOCTHBIE pe3ynbTaThl OCBOEHUS mpeamMera «buonorus» AOCTUTarOTCs B
CIMHCTBE Y4YEOHOW M BOCHUTATEIBHOW JESITEIIbBHOCTH B COOTBETCTBUU C
TPAJUIIMOHHBIMU POCCUMCKUMHU COLMOKYJIbTYPHBIMU, UCTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, TMPUHSATHIMUA B OOIIECTBE MpaBUIaMU MU HOpMaMu
MOBEJICHUSI YW CHOCOOCTBYIOT MpOIECcCaM CaMOIIO3HAHUS, CAMOBOCHUTAHUS U
CaMOpAa3BUTHUS, PpAa3BUTUA BHYTPEHHEH IIO3MLMU JIMYHOCTH, NATPUOTHU3MA,
YBKEHHUS K 3aKOHY M MPABOMOPSAKY, YEJIOBEKY TPyJla U CTapIIeMy IMOKOJICHUIO,
B3aMMHOT'0 YBa)KEHHS, OEPEKHOr0 OTHOIIECHUS K KYJIbTYPHOMY HACJIEAUI0 U
TPpAAUIHUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickont denepanuu, Opupoae U
OKPY KaroIlen Cpee.

JInuyHOCTHBIE pe3yibTaThl OCBOEHUsI ydeOHoro mpeamera «buomorus»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYarOIIUXCSl PYKOBOJCTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTHUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHHUE KU3ZHEHHOTO
ONbITAa U OMNbITA JEITEILHOCTH B MPOLIECCE PeaTu3alii OCHOBHBIX HAIpPaBIICHUMN
BOCHUTATEIIbHOMN AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa:x1aHCKOTr0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAXKIAHCKOM MO3UIIMKM 00YYaIOIIerocsl Kak akTUBHOTO U

OTBETCTBEHHOTO WICHA POCCUMCKOTO OOIIECTBA;



OCO3HAHHE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOS3aHHOCTEH, YBa)KCHHE
3aKOHA U IIPaBOIOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOW [IESITEIBHOCTH TIPU CO3JAaHUU
Y4EOHBIX MPOEKTOB, PEUICHUU YYEOHBIX M IMO3HABATENbHBIX 3aJlay, BHIIOJIHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OMNpPEACNATh COOCTBEHHYIO IMIO3MIIMIO IO OTHOIICHHIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHE YUYUTHIBATH B CBOMX JCUCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOIO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMHU YOSKICHUSIMH, KYJIbTYPHBIMU IIEHHOCTSIMU |
COLMAJIBHBIM ITOJI0KEHUEM;

FOTOBHOCTh K COTPYJAHUYECTBY B MPOILECCE COBMECTHOTO BBINOJHEHUS
y4eOHBIX, TMO3HABATEIbHBIX U MCCIEAOBATEIbCKUX 3a/lady, YBaXKUTEIHLHOIO
OTHOIIEHUS! K MHEHHUIO OMNMOHEHTOB TMpH OOCYXICHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPKAHUS;

TOTOBHOCTb K TYMaHUTApHOM U BOJIOHTEPCKOU JIESITEIBHOCTH;

2) IaTPMOTHYECKOI0 BOCIIUTAHUSA:

c(hOopMHUPOBAHHOCTH POCCUHCKOU TpaKIaHCKOH UIEHTUYHOCTH,
[aTpUOTU3Ma, YBAXKEHUS K CBOEMY HApOAy, YyBCTBA OTBETCTBEHHOCTH IIE€peN
Ponunoil, ropmoctu 3a CBOM Kpai, cBOXO PoauHy, CBOM S3BIK U KYJBTYDPY,
MPONLIOE U HACTOSIIEE MHOTOHAIIMOHAILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHUE K IMMPUPOJHOMY HACIEIUIO U IMAMATHUKAM IPUPOJBIL,
JOCTHXKEHUAM Poccuu B Hayke, HCKYyCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ POCCHUHCKMX YYEHBIX B CTaHOBJIEHUE U
pa3BuTHE OWOJOTUM, TMOHUMAHUS 3HAYECHHS OHUOJIOTUM B TIO3HAHUM 3aKOHOB
MPUPOJIBI, B )KU3HU YEIOBEKA U COBPEMEHHOTO 00IIEeCTBa;

ujeitHas yoexxJIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO U 3ammre OtedecTsa,
OTBETCTBEHHOCTh 3a €r0 Cyb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX LIECHHOCTENW POCCUICKOT0 HApOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ’THYECKOTO TTOBEICHMUS;

CIIOCOOHOCTh OIIEHHMBATh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIE pelIeHUs,
OPHUEHTHUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIAJa B TIOCTPOCHUE YCTOMYMBOTO OYAYIIErO;

OTBETCTBEHHOE OTHOLIECHHWE K CBOUM POJMTENSAM, CO3JaHUI0 CEMbH HA OCHOBE
OCO3HAaHHOTO MPHUHATHS LIEHHOCTEM CEMEWHOU JKU3HU B COOTBETCTBUMU C
TpaguuusaMu HapooB Poccuu;

4) 3¢TeTHY€eCKOro BOCIIUTAHMUSL:

ACTETUYECKOE OTHOIIEHHWE K MUPY, BKIIOYas ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTa, TPYAa, OOIIECTBEHHBIX OTHOIICHU;



MOHMMAHHUE 3MOIIMOHAIBHOTO BO3/ICHCTBHUS )KUBOM IPUPOJIBI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHHUIO B PAa3HBIX BUIAX HCKYCCTBA, CTPEMIICHUE
MPOSIBIISATh KAYECTBA TBOPUECKOM JIMYHOCTH;

S) ¢usuyeckoro BocnuraHus, GOPMHPOBAHHMA KYJAbTYPbl 310POBbS U
3MOIMOHAJIBLHOIO 0JIaronoJy4ns:

NMOHMMAaHUE W peanu3alus 370pOBOTO U 0Oe30macHoro obpasza KU3HU
(3mopoBO€  TUTaHUE, COOJIIOJICHWE TUTMEHWYECKUX TMpaBWI W HOPM,
cOQIAaHCUPOBAHHBIA PEXUM 3aHSATUA U OTAbIXa, peryisapHas Qu3ndeckas
aKTUBHOCTBH), OEpEeKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K
COOCTBEHHOMY (hM3HUECKOMY U TICUXHUYECKOMY 3/I0POBbIO;

MOHMMAaHUE IIEHHOCTU TPAaBUJI HWHIWBUAYAJIBHOTO U  KOJUJIEKTUBHOI'O
0€30MacHOro MOBEJICHUS B CUTYallUsIX, YTPOKAIOIIUX 3J0POBBIO U KU3HHU JIFOJIEH;

OCO3HAHHE TMOCIEACTBUN M HEMPUSITHS BPEIAHBIX MPUBBIYEK (YyMOTpeOICHUS
QJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPYy, OCO3HAHUE EHHOCTH MacTepCTBA, TPYI0JII00HE;

FOTOBHOCTh K AKTHUBHOW JESTEIBHOCTH TEXHOJOTMYECKOM M COLMAIbHOU
HaIpPaBJICHHOCTHU, CIIOCOOHOCTh MHUIIMUPOBATDH, TJIIAHUPOBATH U CAMOCTOSTEIILHO
BBITIOJTHSATh TaKyIO JEATEIbHOCTD;

MHTEPEC K pa3IMuHbIM cpepaM MNpOoPEeCCUOHAIBHON AESITEIbHOCTH, YMEHHE
COBEpIaTh OCO3HAHHBIK BBHIOOp Oyayimiel mnpodeccud ©  Pealu30BBIBATH
COOCTBEHHbIE KU3HEHHbIE TUTAHBL;

TOTOBHOCTh U CIIOCOOHOCTH K OOpa3oBaHUI0O M CaMOOOpa30BaHUIO Ha
MPOTSKEHUU BCEU KU3HU;

7) 3K0JIOrH4eCKOro BOCIMTAHMUSA

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIICHWE K MPUPOJIE€ KaK HCTOUYHUKY
’KU3HU Ha 3emiie, OCHOBE €€ CylIECTBOBAHUS;

MOBBIIIIEHUE YPOBHSI HKOJOTUYECKON KyJIbTYpbl: MPUOOPETEHUE OIbITA
IUIAHUPOBAHUSI TIOCTYNIKOB M OLEHKM WX BO3MOXHBIX MOCHEACTBUNA ISt
OKpY>KaroLIEN Cpebl;

OCO3HAHHME TJI00aTBHOrO XapakTepa 3KOJIOTMUECKHX MpoOJjeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTh HCIOJIb30BaTh MPUOOpPETaEMble TIPH HU3YYCHUH OHOJOTUU
3HAHMST W YMEHHUS TPU pEIIeHUH TMpoOJieM, CBSI3aHHBIX C PalMOHAIBHBIM
MPUPOJIONIOIB30BaHUEM  (COOJIO/IGHHE  TpaBWJ  TOBEJACHUS B NPUPOJIE,
HallpaBJI€HHBIX HA COXPAaHEHUE pPAaBHOBECHS B 3KOCHUCTEMAX, OXpaHy BHUJOB,
AKOCHCTEM, OHOChEphI);



AKTUBHOE  HENPUIATHE JCUCTBHUM, NPUHOCAIIMX BPEHN  OKPYKaAOUIEH
MPUPOIHON cpejie, YMEHHE MPOTHO3UPOBATH HEOJIATONMPHUSTHBIE 3KOJIOTHMYECKHE
MOCJIEACTBUS MPENPUHUMAEMBIX IEUCTBUN U MPEOTBpAIIaTh UX;

HaJMYue Pa3BUTOrO SKOJIOTMYECKOTO0 MBIIUICHUS, YKOJIOTUYECKON KYJIbTYPHI,
OmbITa NEeATEeNbHOCTH HKOJIOTUYECKOM HaIpPaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBAaTbCS MMH B IO3HABAaTEIbHOW, KOMMYHHMKATHUBHON M COLUAIBHOU
MPaKTUKE, TOTOBHOCTU K YYaCTHUIO B MPAKTUUECKOUN JMEATEIbHOCTH YKOJOTHUUECKOM
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 NTO3HAHMSA:

c(OpMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUSI HAYKH M OOIIECTBEHHON MPAKTUKH, OCHOBAHHOTO Ha JUajore
KYJbTYpP, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOEIO MECTA B MOJIUKYJIbTYPHOM MUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOW KYJIbTYpPhl KaK CpeICTBa
B3aMMOJICHCTBUS MEXKY JIFOAbMHU U IMO3HAHUS MUPA;

MOHMMAaHUE chnerudUuKd OHOJOTMM KaK HayKH, OCO3HaHHS €€ poJid B
GbopMUPOBAaHUU PAIMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IIEJOCTHOTO
MpeacTaBlieHuss 00 OKpYXKaloleM MHpE KaK O €IMHCTBE MPHUPObI, YEJIOBEKa H
oOIIecTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUU MpodsieM
COXpaHEHHUS IPUPOJTHOTO PABHOBECHS,

yOeKAEHHOCTh B 3HAYUMOCTH OWOJIOTHUU ISl COBPEMEHHOM ITMBUIIM3AIUU:
oOecrieuyeHus: HOBOTO YPOBHS pPAa3BUTHS MEIUIIMHBI, CO3/JaHHE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelIaTh pPECypcHble  MPOOJEMBbI  Pa3BUTHS
YeJI0BEYECTBa, MOMCKA MYTEeW BHIXOJa U3 III00AbHBIX IKOJIOTUUECKUX MPOoOIeM U
oOecrieueHusi Mepexoja K  YCTOWYMBOMY  DPa3BUTHIO,  PaIllMOHATBLHOMY
WCIIOJIb30BAHUIO TIPUPOJIHBIX PECypcoB U (POPMUPOBAHUIO HOBBIX CTAaHIIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJY4YEHUU OHMOJOTMUECKUX 3HAHUU B IEJSIX
MOBBIIIEHUS OOIIEeH KyJIbTYpbl, €CTECTBEHHO-HAyYHOW TPaMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKIIMOHAIBHON TPaMOTHOCTH OOydYaroImmxcs, GOpMHUPYEMO
IpU U3y4YEeHUU OMOJIOTHH;

MMOHMMAHHUE CYITHOCTH METOJIOB MO3HAHMS, UCTOJb3yEMbIX B €CTECTBEHHBIX
HayKax, CIHOCOOHOCTH HCIIOJIb30BaTh IIOJy4YaeMble 3HAHUS JUIsl aHaiau3a M
OOBSICHEHUS SIBIICHUW OKPYXKAIOMIEro MUpPa M MPOUCXOASAININX B HEM U3MECHEHH,
yMEHHUE JieJlaTh OOOCHOBAaHHbBIE 3aKIIOUEHHS Ha OCHOBE HAy4YHBIX (AKTOB H
MMEIOITUXCS JJAHHBIX C IIEJIbIO MOTYUYEHHS JOCTOBEPHBIX BBHIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BAaTh OHOJOTMYECKUE 3HAHUS IS
pelIeHus Mpo0OJIeM B pealbHBIX KU3HEHHBIX CUTYAIUSX;

OCO3HAHHUE LEHHOCTH HAYYHOH JAESTEIbHOCTH, TOTOBHOCTHb OCYILECTBISATH
MIPOEKTHYIO U UCCIIEA0BATENBCKYIO ICSITEIbHOCTh HHINBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTh M  CIIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa30BaHUIO W
caM000pa30BaHUIO, K aKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHHWHA 1O OWOJIOTHU B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSIMHU.

METAINIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHbie pe3yibTaThl OCBOCHUS ydeOHOro mpeamera «buosorusy»
BKJIIOYAIOT: 3HA4YMMble MJisi (OPMUPOBAHUS MHUPOBO33PEHHUS OO0YyUaIOMUXCS
MEXIUCHUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHBIC MOHATHS, OTPa)KaroIIre
IEJTOCTHOCTh HAy4YHOM KapTUHBI MuUpa M cHeuuuky MeTOJ0B MO3HAHMS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEILIECTBO, YHEPTHUsl, SIBIICHHUE, MPOIIECC,
CUCTEMa, Hay4YHBIM (akT, MPUHIMUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCClieIOBaHUE,  HAOJIOJICHWE,  W3MEpPEHue,  JKCIEPUMEHT H  JIPYTHX),
YHUBEpCaJIbHbIe ydeOHble JeicTBUS (ITO3HABATEIbHbIE, KOMMYHUKATUBHBIC,

pEryJIATUBHBIE), o0ecIeunBaroIne dbopmupoBaHue byHKITMOHATBHON
IPaMOTHOCTH ¥  COI[MAJIBHOW KOMIETEHIIMU OOYyYarolmuxcsi, CIHOCOOHOCTH
00yJaronmxcs UCTIOJIb30BaTh OCBOCHHBIC MEXIUCITUTUTMHAPHEIE,

MUPOBO33pPEHUYECKHE 3HAHUSI W  yHUBEpPCAJIbHbICE y4yeOHBbIE JICUCTBUS B
MMO3HABATEILHON U COLIMAIIBHOM MPAKTHUKE.

MeranpeaMeTHbIE PE3yJIbTaThl OCBOCHMSI MPOTPAMMBI CPEJIHETO OOIIEro
00pa3oBaHus JIOJHKHBI OTPaXkKaTh:

OBaajnenue YHHBEpPCATbHBIMHA yueOHbIMH NMO3HABATEJIbHBIMHU
AeCTBUSIMM:

1) 0a30Bble JJOoruvecKue JaeicTBUS:

CaMOCTOSITeILHO  (OpPMYyJNIHpPOBaTh W AKTyaJlM3UpPOBaTh  MpoOIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHHM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(ananuza, cMHTE3a, CpaBHEHUS, KiIacCcUpUKaIKU, 0000IIEHN ), PACKPBIBATH CMBICI
OMOJIOTMYECKUX TOHSATUN (BBIACIATh UX XapaKTepHbIE MPU3HAKH, YCTAHABIUBATH
CBSI3U C IPYTUMHU MOHSTHUSIMH);

ONpEeNeNaTh LeNu JACSTEIbHOCTH, 3aJaBas IMapaMeTpbl M KPUTEPUH HUX
JIOCTUKEHHUS, COOTHOCUTD PE3YJIbTATHI ACSATEIbHOCTU C ITOCTABIICHHBIMU LIEJISIMU;

WCIIOJIb30BaTh OMOJIOTUYECKHUE MOHITHUS JUIsl OOBbSICHEHUs (PAKTOB U SIBJICHUU
YKABOW NPUPOJIBI;

CTPOUTH JIOTMUECKUE PACCYXKJECHHS (MHIYKTUBHBIE, JIETyKTUBHBIE, IO
aHAJIOTUH), BBIABJIATH 3aKOHOMEPHOCTHM W MPOTHUBOPEYMS B PACCMATPUBAEMBIX
SBJICHUSX, (DOPMYJIMPOBATH BHIBOBI U 3aKJIIOUCHUS;

MPUMEHSITh CXEMHO-MO/ICJIbHBIC cpeacTBa IS npeACTaBICHUS
CYIIIECTBCHHBIX CBSI3€H M OTHOIIECHUN B M3Y4YaeMBIX OMOJIOTHYECKUX OOBEKTax, a



TAaKK€  MPOTUBOPEUMI  Pa3HOrO0  poOAd,  BBIIBICHHBIX B Pa3JIMYHBIX
MH(GOPMALMOHHBIX HCTOUYHUKAX;

pa3pabaTbiBaTh IUIAH PELICHUS NPOOJEMbl C YU4ETOM aHajdu3a MMEIOLIUXCS
MaTepHUaJIbHBIX U HEMAaTepUaIbHbIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEILHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKHU MOCIIEACTBUN JAESITENbHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCIOBHSIX  peaibHOro,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOIO B3aMMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE TP PEIICHUN KU3HEHHBIX MPOOIIEM.

2) 0a3oBbI€e MCCiIeI0BaTEIbCKUE 1eHCTBHSA:

BJIJI€Th HABBIKAMH Y4EOHO-HUCCIIEA0BATENbCKON U IPOEKTHON JIEATEIbHOCTH,
HaBBIKAMM  pa3pelieHus MpoOiieM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY IOMCKY METO/I0B PELIEHUS] TPAKTUYECKUX 3a]a4, IPUMEHEHHUIO
pa3IMYHbIX METOJOB IMO3HAHUS;

UCIIOJIb30BaTh pa3IMYHbIe BUbl JEATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HUHTEpPHpETalHH, MPeoOpa3OBaHUI0 W IMPUMEHEHHIO B YYEOHBIX
CUTyalUsiX, B TOM YHUCJIE IPU CO3JaHUH YU€OHBIX U COL[MAIbHBIX TPOEKTOB;

(GbopMuUpPOBaTh HAYYHBIM TUI MBIIUICHUS, BIAJETh HAYYHONH TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMH;

CTaBUTh M (OPMYIUPOBATh COOCTBEHHBIE 33Jaud B 00pa30BaTEIbHOU
JEATENbHOCTH U KU3HEHHBIX CUTYaLHSX;

BBISIBJISIT NIPUYMHHO-CIIEACTBEHHBIE CBSI3U U aKTyaJU3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pelleHUs, HaXOAUTb apryMEHThl IS JI0Ka3aTesibCTBa
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PELLICHHUS;

aHAIM3UPOBATh IIOJYYEHHBIE B XOAE€ pELIECHUsA 3aJa4yd Ppe3yJbTaThl,
KPUTHYECKU OLICHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIOBHUSIX;

JIaBaTh OLIEHKY HOBBIM CUTyallUsIM, OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

OCYILECTBISATh IEJICHANIPABICHHBIM MOUCK IEpeHoca CPeICTB U CIOCOOOB
JeHCTBUS B IPOPECCUOHAIBHYIO CPELLY;

yMETh NEPEHOCUTh 3HAHUS B IO3HABATENIbHYIO M TMPAKTHUYECKYIO O00JacTH
KU3HEIEATEIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUSA U3 Pa3HBIX YUEOHBIX MIPEIMETOB;

BBbIIBUTaTh HOBBIE MJIEH, MpeAJiaraTb OpUrHHAJIbHBIE MOAXOJbl U PEIlEHus,
CTaBUTh MPOOJIEMBI U 3a/1a4H, IOMYCKAIOIINUE aJbTEPHATUBHBIEC PEIICHUS.

3) padora ¢ uHpopmanmen:

OPUEHTHPOBATHCS B PA3IUYHBIX UCTOYHHUKAX MH(pOpMaluu (TeKcTe yueOHOro
nocoOusi, HAay4YHO-TIOMYJIAPHOW JUTEparype, OHOJOTMYECKHX CJIOBapsAX MU
CIPAaBOYHMKAX, KOMIBIOTEPHBIX Oa3zax NaHHbIX, B WHTepHeTE), aHaIU3UPOBATH



HHOOPMAITUIO PA3TMYHBIX BUJOB U (OPM MPEACTABICHUS, KPUTUIECKU OIICHUBATh
e€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;

(bopMyIUPOBATh 3aMpPOCHl U MPUMEHATH Pa3IMYHbIE METOJbI MPH IOWUCKE U
otbope Ouonorndeckoi MHMOpMaUKU, HEOOXOIUMOM JJIsl BHITIOJHEHUS! YU4€OHBIX
3azay;

MpUOOpETaTh OMNBIT KCHOJIB30BAHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBATh KYJIbTYPY aKTHBHOTO HCITOJIB30BAHUS PA3IMIHBIX
MTOVICKOBBIX CUCTEM;

CaMOCTOATENTLHO  BBIOMpATh  ONTHUMAIBbHYIO  (GOpMy  TPEICTaBICHUS
Oouosornyeckor nHGopMaruu (cxemsbl, rpaduKy, JUarpaMMbl, TaOJIUIIBI, PUCYHKH
H JIpyroe);

WCIIOJIP30BAaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBAa TpH paboTe C
Ononornyeckor WHPOpPMANMEH: TPUMEHATh XUMHUYECKHE, (U3UYeCKue W
MaTeMaTUYeCKUe 3HaKh W CUMBOJBI, (HOpPMYJibl, abOpeBHATypy, HOMEHKIATYpY,
UCIIOJIB30BaTh W MPeoOpa3oBBIBATh  3HAKOBO-CHMBOJWYECKHE  CpPEACTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMH  PACTO3HaBaHWA W 3alUThl  WHOOpMAIH,
nH(OPMAITMOHHON 6€30MaCHOCTH JIMYHOCTH.

OBjaieHHe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH 1€HCTBUAMM:

1) oOmenme:

OCYIIECTBIISATH KOMMYHUKAIIMH BO BCeX cepax >KU3HU, aKTUBHO y4aCTBOBAThH
B JMAJIOTe€ WM TUCKYCCHUU MO CYIIECTBY OOCYyXIaeMoi Tembl (YMEHHE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKICHUS OTHOCHUTEIHHO BBITIOJHEHUS TMpeiaraeMoi
3a/lay, YYUTHIBATh UHTEPECHI U COTJIIACOBAHHOCTH IMO3UIMNA JAPYTHX yYaCTHUKOB
JAajiora Ui JTUCKYCCHH);

pacno3HaBaTh HeBepOaJbHBIE CpeAcTBa OOIEHWS, I[OHMMATh 3HAYEHUE
COIIMAJIBHBIX 3HAKOB, MPEANOCHIIOK BO3HUKHOBEHHUS KOH(DJIMKTHBIX CHUTYaIlHi,
YMETh CMATYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BIAJCTh PA3JIUYHBIMU CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBHSI, TTOHUMATh
HaMEpEHUs JIPYTUX JIIOJIEH, MPOSIBIATh YBAKUTEILHOE OTHOILIIEHUE K COOECETHUKY
U B KOPpEKTHOU popme hopMyIupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO H3JIaraTh CBOKO TOYKY 3PEHHUS C HCIOJIH30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas JAesiTeJIbHOCTD:

MOHUMATh M HCIIOJIb30BaTh MPEUMYIINECTBA KOMAHJIHONW M WHIWBUIYaIbHOM
paboThHI MPU PEIICHUH OMOJIOrMYECKON MPOoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MIPUMEHEHUS TPYIOBBIX (DOPM B3aUMOJICHCTBUS NP PEIICHUN yIeOHOM 3a1a4H;

BBIOMpPATh TEMATHKy M METOJbI COBMECTHBIX NEHCTBUHA C Y4YETOM OOIIUX
WHTEPECOB M BO3MOXKHOCTEH Ka)KJ0T0 YjieHa KOJUICKTHBA,;



IPUHUMATh LEJIM  COBMECTHOM  JESATENbHOCTH, OpPraHU30OBBIBaTH U
KOOPAUHUPOBATh JEWUCTBUSL MO €€ OCTUKEHHIO: COCTaBJISATh IUJIAH JEHCTBUH,
pacnpenensiTh poiM € YYETOM MHEHUW YYaCTHUKOB, OOCYXAAaTh pPe3yJbTAaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJAa M KAXKIONO YYaCTHHKA KOMaHAbl B
001Ut pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajaraTb HOBBIE MPOEKThI, OLIEHMBaTh WJEW C TO3UMLUUU HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISTh IO3UTHBHOE CTPATETMYECKOE IOBEAEHUE B PA3IMYHBIX
CUTYaIMSIX, TPOSIBJISITH TBOPYECTBO U BOOOpaKEeHUE, ObITh MHUIIUATUBHBIM.

OByaieHUe YHUBEPCAJIbHBIMH PeryJsTHBHBIMH J1eHCTBUSMMU:

1) camoopranuszauus:

UCIIOJIb30BaTh OHMOJOTHYECKHE 3HAHUS [UIA BBIABICHUS MpoOJIeM M HX
pEIICHHS B )KM3HEHHBIX U YY€OHBIX CUTYaIUsIX;

BBIOMpAaTh Ha OCHOBE OMOJOTMYECKHX 3HAHUM LIENEBbIE U CMBICIOBBIC
YCTAaHOBKU B CBOUX JEHCTBUAX MU MOCTYIKAX IO OTHOIIECHHUIO K >KMBOM MpPHUPOJE,
CBOEMY 3JI0POBBIO U 3J0POBBIO OKPYKAOIINX;

CaMOCTOSITEJIbHO OCYLIECTBIIATH [MO3HABATENIBHYIO NIE€SITEIbHOCTh, BBISBISATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIE 3aJja4l B 00pa3oBaTEIbLHOMN
JEATENbHOCTH U dKU3HEHHBIX CUTYaLUSX;

CaMOCTOSITENIFHO ~ COCTAaBJISITh IUIAaH pELIEHUs TpoOJieMbl € y4ETOM
HUMEIOIIUXCSL PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPENOYTECHUIA;

JTaBaTh OIIEHKY HOBBIM CUTYaIUsIM;

pacIIMpATh paMKH Y4EOHOI0 MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

JieJIaTh OCO3HAHHBIN BBHIOOP, apryMEHTUPOBATh €ro, OpaTb OTBETCTBEHHOCTD
3a pEeIIEHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO W MPOSBICHUIO HIMPOKOW SpPYAHMIMH B
pa3HbIX O00JIaCTAX 3HAHWN, TOCTOSHHO TIOBBIIIATH CBOM OOpa30OBaTENbHBIA U
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTyallUsiM, BHOCUTb KOPPEKTUBBI B J€ATEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISM;

BJIAJE€Th HABBIKAMHM  IIO3HABATENBHOM  peduieKCMH Kak  OCO3HaHMS
COBEPILIAEMbIX JIEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX PE3YyJbTaTOB H
OCHOBAHM, MCIOJb30BaTh NPUEMBI pe(IEKCUU JUIsl OLIEHKU CHUTyalud, BbIOOpa
BEPHOT'O PEILIEHUS;

YMETh OILICHUBATh PUCKHM U CBOEBPEMEHHO NPUHUMATh PEIICHUS IO HX
CHU)KEHHUIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYTMX IPU AaHAIM3E pPE3YJIbTAaTOB
NEATEIbHOCTH;

3) npuHATHE ce0s U APYTUX:

PUHUMATh Ce0sl, IOHUMas CBOU HEJJOCTATKU U IOCTOMHCTBA;

IIPUHAMATh MOTHMBBI M apryMEHTBl APYTMX IPU AaHAIU3E pPE3YJIbTAaTOB
NESATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYrUX HA OMIMOKHU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MHUP € O3ULIUU JPYTOro YeJOBEKa.

NPEAMETHBIE PE3YJIBTATBI

[IpeametHbie pe3ynbTarhl ocBoeHHs mporpammbl COO 1o Ouosnoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crielupuyeckue Juist yueoHoro npeamera «buonorusy»
Hay4YHbIE 3HAHUS, YMEHUS U CHOCOOBI JEHCTBUN MO OCBOCHUIO, MHTEPIIPETALIMHU U
npeoOpa3oBaHUIO0 3HAHUM, BUABI JESITEIBHOCTH MO MOJYYEHUIO HOBOTO 3HAHMS H
MPUMEHEHUIO 3HAHUW B PA3JIMYHBIX YUEOHBIX CHUTYyaIlUsiX, a TaKKe B PEaJbHBIX
KU3HEHHBIX CUTYallMsIX, CBSI3aHHBIX C Oumoisiorueil. B mporpamme npeaMeTHble
pe3yNbTaThl IPEACTABIICHBI IO F0JIaM 00yUYEHUSI.

[IpenMeTHble pe3yabTaThl OCBOEHUs ydueOHoro mpeamera «buomnorus» ¢ 10
Kjlacce NOJKHbI OTPAXKaTh:

c(OpMHPOBAHHOCThH 3HAHUNA O MECTE U POJIH OMOJIOTMH B CUCTEME HAy4YHOI'O
3HAHMSI €CTECTBEHHBIX HAayK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOU KapTHUHBI MHUpa M HAyYHOTO MHPOBO33PEHHS, O BKJIAJE POCCUUCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OUONOTHH, (DYHKIIMOHATBEHON
IPaMOTHOCTH Y€JIOBEKa JUIsl peUIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE paCKpbIBaTh COJEpKaHUE OMOJIOTMYECKUX TEPMUHOB WU TOHSITHIL:
KU3Hb, KJIETKA, OpraHu3M, MeTa0oau3M (0OMEH BEeUIeCTB M IpeBpalleHue
HHEPTUH), TOMEOCTa3 (CaMOpPETyJIsIus), YPOBHEBAsT OpraHU3aIls KUBBIX CHUCTEM,
CaMOBOCHPOU3BEICHHE (PENPOIYKIIKSA), HACIEICTBEHHOCTb, U3MEHYMBOCTb, POCT U
pa3BUTHE;

YMEHHE H3JlaraTb OWOJIOTHUYECKUE TeopuH (KJIETOYHas, XPOMOCOMHas,
MyTallMOHHAsI, IIEHTpajibHAsg JIOrMa MOJIEKYJIApHON Ouonorun), 3akoHbsl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 LeHTpax MHOroo0Opasus u
MPOUCXOXKIECHUS KyJIbTYpHbIX pacTteHuilt H. 1. BaBuiioBa), onpenensarb rpaHUIlbl
WX TPUMEHUMOCTH K KUBBIM CUCTEMAaM;

yMEHUE BJIaJIETh METOJIJaMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIO/IEHNE U
OMMCAHHE YKUBBIX CHUCTEM, NPOLECCOB W SIBICHHUI, OpraHu3aius U MpPOBEACHHUE
OMOJIOTMYECKOTO  3KCHEPUMEHTa,  BBIABM)KEHUE  TUIOTE3bl,  BBISIBICHHE
3aBUCUMOCTH MEXIy HWCCIEAYyeMbIMA BEITUYMHAMH, OOBSICHEHUE TIOTyUYCHHBIX



pPE3yIbTATOB, MCIOJB30BAaHHBIX HAYYHBIX TOHATHMA, TEOPUH M 3aKOHOB, YMECHHE
JIeaTh BBIBOJIBI HA OCHOBAHUU TOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHHE BBIJEISTH CYIIECTBEHHBIE MPU3HAKK BHPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPTraHW3MOB, OCOOCHHOCTH
MPOLIECCOB: OOMEHa BEIECTB M NPEBpAIICHUs SHEPruu B KIeTKe, (OTOCUHTE3A,
MJIACTHYECKOTO W JHEPreTUYecKoro oOMEeHa, XEMOCHHTe3a, MHTO03a, Meio3a,
OIJIOIOTBOPEHMSI, PA3MHOXKEHUS, WHANBUAYAIBHOTO PAa3BUTHS  OpraHU3Ma
(oHTOTEHER);

yMEHUE TPUMEHATH TMOJYyYEHHbIE 3HAHUS JJISI OOBSCHEHUS OMOIOTHYECKUX
MPOLIECCOB U SIBJICHUH, JUJISl MPUHATHUS MPAKTUYECKUX PEIICHUN B MOBCEAHEBHOM
KU3HU C I1eJbl0 oOecredeHrs Oe30MacHOCTH CBOErO 30POBBS U 370POBbS
OKPY>KaIOIIUX JIIOICH, COOMIOCHISI HOPM TPaMOTHOTO TMOBEJACHHS B OKPYKAIOIIeH
OPUPOJHON cpene, MOHUMaHHE HEOOXOJUMOCTH HCIOIb30BaHUS JOCTHKEHUIM
COBPEMEHHOMU ouonmoruu OMOTEXHOJOTUIH  JJII  PalUOHAIBHOTO
PUPOIOTIONH30BAHUS;

YMEHHE pelaTh »JJIEMEHTAapHble TEHETHYEeCKHE 3aJayd Ha MOHO- U
JUTUOPUIHOE CKpeIllMBaHUE, CLEIUICHHOE HacleOBaHUE, COCTaBJISATh CXEMBbI
MOHOTUOPHUIHOTO CKpPEIIMBAHUS IS TMpe/ICKa3aHus HACIETOBaHUS MPU3HAKOB Yy
OpPTaHU3MOB;

YMEHHUE BBINOJIHATh JTA0OPATOPHBIE M NpPAKTUYECKHE paldOThl, COONIOAATH
npaBuia mpu pabote ¢ yueOHbIM U Ja00paTOPHBIM 000PYAOBAHUEM;

YyMEHUE KPUTHYECKH OIICHMBAaTh M HWHTEPHPETUPOBATH HH(POPMAIIUIO
OMOJIOTMUECKOTO  COJACP)KAHUSA, BKIIOYAIONIYIO0 I[ICEBJOHAYYHBIE 3HAHUS W3
pa3IMYHBIX UCTOYHHUKOB (CpPEeICTBa MAacCOBOM MH(pOpPMAINH, HAYYHO-TIOMYJISIPHBIE
MaTepHalibl), STUYECKHUE aCIEeKThl COBPEMEHHBIX HCCIIEIOBaHUA B OWOJIOTHH,
MeJUIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/laBaTh COOCTBEHHBIE IHCHMEHHBIE M YCTHBIE COOOIICHUS,
00001m1ast 6MOJIOTHYECKYI0 UH(GOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCIIOJIb30BATh TOHATUIHBIN anmapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE
10 A KITACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/t KonrpoJsbnsie | IIpakTnyeckn
NPOrpamMMbI Bcero o0pa3oBaTe/bHbIE
padoThI e padoThblI pecypebi
1 buonorus xak Hayka 2 0.5
2 JKuBble cucTeMbl U X OpraHu3anus 1
3 XUMHUYECKUH COCTaB U CTPOCHUE KIIETKH 9 1
4 KuzHeneaTeabHOCTh KIIETKHA 4 1
5 Pa3zMHoxeHne 1 MHAUBUAYaJIbHOE PAa3BUTHE 4 1
OpraHU3MOB
6 HacnencTtBeHHOCTh M U3BMEHUHUBOCTD 9 1 15
OpraHU3MOB
7 Cenexuusi opranu3zMoB. OCHOBBI )
OMOTEXHOJIOTHH
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 31 2 4




TEMATHUYECKOE IINTAHUPOBAHUE

10 b KUIIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3/ie/ioB H TeM unppoBbIe
Ne i/t P KonrpoJsbnsie | IIpakTnyeckn (wugpp :
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI e padoThblI
pecypcsl
1 buonorus xak Hayka 2 0.5
2 JKuBble cucTeMbl U X OpraHu3anus 1
3 XUMHUYECKUH COCTaB U CTPOCHUE KIIETKH 8 1
4 KuzHenesTenbHOCTh KIETKU 6 1
5 Pa3zMHoxeHne 1 MHAUBUAYaJIbHOE PAa3BUTHE 5 1
OpraHU3MOB
H
6 acJeICTBEHHOCTh U U3MEHYUBOCTh g 1 15
OpraHU3MOB
7 Cenexuusi opranu3zMoB. OCHOBBI 3
OMOTEXHOJIOTHH
8 PesepBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 2 4




INOYPOYHOE IINTAHUPOBAHMUE

10 «A» KJIACC
KoanuecTBo 4acoB JlaTa
DJIeKTpPOHHbIEe U (ppoBbIE
Nen/m | Tema ypoka Konrpoabubie | IlpakTnyeckue | H3Y4YE€HH
Bcero o0pa3oBaTesibHbIE PECYPChI
padoTbl padoThI b
1 buonorus B cucreme Hayk 1 07.09 https://m.edso00.ru/O2T4D1UI5
MeToabl mo3HaHUA KUBOU
npupoasl. [IpakTnueckas
abora Ne 1 «crons3oBanue
2 P 1 0.5 14.09 https://m.edsoo0.ru/GAB23860W
pPa3IMYHBIX METOOB MPH
M3YYEHUN OMOJIOTHYECKHUX
00BEKTOB)
Bbunonornueckue cucre
3 HMCTEME, 1 21.09 https://m.edsoo.ru/A7VOYD215
MPOIIECCHI U UX U3yYCHHE
XUMHUYECKUI COCTaB KJIETKH.
4 1 28.09 https://m.edsoo.ru/L17LJ590V
Boga n MuHepasibHbIE COJIH
Bbenku. Cocrtas u cTpoeHue
5 A TaB i cTpocHt 1 05.10 https://m.edsoo.ru/V33INUWSW
O€JIKOB
DepMeHThI — OMOJIOTUYECKHE
karanu3atopsl. JlabopaTopHas
abora Ne 1 «3yuenue
6 P Vy 1 0.5 12.10 https://m.edsoo.ru/VBPPPBGCD
KaTAJIMTUYECKON aKTUBHOCTH
(bepMeHTOB (Ha mpUMepe
aMuJIa3bl WIKM KaTaunas3bl)»
7 VYraeBoasl. JIunuasl 1 19.10 https://m.edsoo0.ru/OJ7NFITIS
Hyxneunosbie kucnorsl. ATD 1 09.11 https://m.edsoo.ru/ WOELRA9B3



https://m.edsoo.ru/O2T4D1UI5
https://m.edsoo.ru/WOELRA9B3
https://m.edsoo.ru/OJ7NFITI5
https://m.edsoo.ru/VBPPPBGCD
https://m.edsoo.ru/V33JNUW5W
https://m.edsoo.ru/L17LJ59OV
https://m.edsoo.ru/A7VOYD215
https://m.edsoo.ru/GAB2386OW

HcTopus u MeToabl U3ydeHus
kietku. Knerouynas teopus

16.11

https://m.edsoo.ru/JXOMJOGM3

10

KieTka xak 1ie1octHas )KxuBas
cucreMa

23.11

https://m.edsoo.ru/XDCLRAF1Q

11

CrpoeHnue 3ykapruoTHYECKON
kietku. JlabopaTopHas pabora
Ne 2 «M3yuenue crpoenus
KJIETOK PaCTEHHUI, J)KUBOTHBIX,
rpu0oB U OaKTepuil Mo
MHUKPOCKOIIOM Ha TOTOBBIX
MUKpOTIperapaTax u ux
OITHCAHUE

0.5

30.11

https://m.edsoo.ru/KZ01WS5SLJY

12

Hexknerounsie ¢popMbl )KHU3HU -
BUPYCHI

07.12

https://m.edsoo.ru/9PGS5FAJB

13

OOMEH BELLECTB.
DHepreTudyeckuii 0OMeH

14.12

https://m.edsoo.ru/LOB3I3XYZ
https://m.edsoo.ru/T2LVIES3L

14

dorocuHTe3. XEMOCHUHTES

21.12

https://m.edsoo.ru/V882FDGSF

15

buocunres 6enka. Peaknus
MaTPHYHOTO CHHTE3a

28.12

https://m.edsoo.ru/540F4L77W

16

Tpaucasus - 6uocuHTe3
Oenka. O00OIIEHHE IO TEME
«O0MeH BelecTB».
Kontpoasnas padora Nel

11.01

https://m.edsoo.ru/TFDKDDWWM

17

DopMBbl pa3MHOKEHUS
OpraHu3MOB

18.01

https://m.edsoo.ru/2JLXB4AOR

18

JKU3HEHHBIN LUK KIETKH.
Henenue knetku. MuTos.
JlaGoparopnas pabota Ne 3

0.5

25.01

https://m.edsoo.ru/COINPWLF4



https://m.edsoo.ru/CO1NPWLF4
https://m.edsoo.ru/2JLXB4AOR
https://m.edsoo.ru/TFDKDDWWM
https://m.edsoo.ru/54OF4L77W
https://m.edsoo.ru/V882FDGSF
https://m.edsoo.ru/T2LVIES3L
https://m.edsoo.ru/L0B3I3XYZ
https://m.edsoo.ru/9PGS5FAJB
https://m.edsoo.ru/KZ01W5LJY
https://m.edsoo.ru/XDCLRAF1Q
https://m.edsoo.ru/JXQMJOGM3

«Habnmromenue MuTo3a B
KJIETKaX KOHYMKA KOPEeIKa
JIyKa Ha TOTOBBIX
MHUKpOIIpenapaTax»

19

Metios. O6pa3oBanue u
Pa3BUTHUC MMOJIOBBIX KIJICTOK.
O1toa0TBOpEHHE.
JlabopaTtopHas pabota Ne 4
«M3yueHune cTpoeHus MOJOBBIX
KJIETOK Ha TOTOBBIX
MHUKpOTIpenaparax»

0.5

01.02

https://m.edsoo.ru/SNUXKO0X86
https://m.edsoo.ru/C29L.4DXB8

20

NuauBuyansHOE pa3BUTHE
OpraHu3MOB

08.02

https://m.edsoo.ru/MA4T8L5AD

21

I'eneTnka — Hayka o
HACJIEICTBEHHOCTHU U
U3MCHYHUBOCTHU

15.02

https://m.edsoo.ru/HESOD768U

22

3aKOHOMEPHOCTH
HacJIeI0OBaHMsI IPU3HAKOB.
MoHoruopuaHoe CKpelBaHue

22.02

https://m.eds00.ru/YYQSGIWI2

23

[[I/IFI/I6pI/I)IHOC CKpCHIMBAaHUC.
3aK0H HE3aBUCHMOI0
HacCJICAOBaHUA IIPU3HAKOB

01.03

https://m.edsoo.ru/YSNANQ65V

24

CueneHHOe HacIeq0BaHNE
npu3HaKoB. JIJabopaTopHast
pabota Ne 5 «M3yuenue
pe3yJabTaTOB MOHOTMOPUTHOTO
U TUTUOPUIHOTO CKPELIUBAHUS
y Ipo30(uIIbl Ha TOTOBBIX
MHUKpOIIpenaparax»

0.5

15.03

https://m.edsoo.ru/P2SQ5ZGN2



https://m.edsoo.ru/YYQSG9WI2
https://m.edsoo.ru/P2SQ5ZGN2
https://m.edsoo.ru/Y5NANQ65V
https://m.edsoo.ru/HESOD768U
https://m.edsoo.ru/MA4T8L5AD
https://m.edsoo.ru/C29L4DXB8
https://m.edsoo.ru/5NUXK0X86

25

T'enetruka noma. Hacienosanue
MIPU3HAKOB, CIICTUICHHBIX C
IOJIOM

22.03

https://m.eds00.ru/3GYGV47YM

26

N3MeHUYnBOCTB.
Henacnenctennas
M3MEHYUBOCTH. JIJabopaTopHast
pabota Ne 6. «3yuenue
MoAN(UKAITMOHHON
W3MEHYUBOCTH, IOCTPOEHUE
BapHUAI[IOHHOTO psJa U
BapHallMOHHOW KPUBON»

0.5

05.04

https://m.edsoo.ru/M3MHUK2VV

27

Hacnencreennas
M3MEHYUBOCTH. JIJabopaTopHast
pabota Ne 7. «AHanu3 MyTanui
y 1p030(HIIbl Ha TOTOBBIX
MHUKpOTpenaparax»

0.5

12.04

https://m.edsoo0.ru/VWT70DZ8R

28

T'eneTuka uenoBeka

19.04

https://m.edso0o0.ru/XU9SFS3GA

29

O0o001IeHNE TT0 TEME
«HacnencTBeHHOCTD B
W3MEHUYUBOCTH OPTaHU3MOB)
Konrponsnas pabora Ne2

26.04

https://m.edsoo.ru/E2IXRS2EB

30

Cenexuus Kak Hayka u
npouecc. Metobl 1

JNOCTHKECHHMS CEJIEKIUU
pacTeHU U KUBOTHBIX

17.05

https://m.edsoo.ru/3128P31.98
https://m.edsoo.ru/JSK3Q6WO0J

31

buorexHonorus kak oTpaciib
IIpONU3BOACTBA

24.05

https://m.edsoo.ru/TAKI9E62K

OBIIEE KOJIMYECTBO YACOB I1O

31



https://m.edsoo.ru/3I28P3L98
https://m.edsoo.ru/TAKI9E62K
https://m.edsoo.ru/JSK3Q6W0J
https://m.edsoo.ru/E2IXRS2EB
https://m.edsoo.ru/XU9SFS3GA
https://m.edsoo.ru/VWT70DZ8R
https://m.edsoo.ru/M3MHUK2VV
https://m.edsoo.ru/3GYGV47YM

ITPOTPAMME

ITOYPOYHOE IINTAHUPOBAHHUE

10 «<b» KJIACC
KoanuecTBo 4acos JlaTa
DJIeKTpPOHHbIe U (ppoBbIE
Nen/m | Tema ypoka Konrpoabubie | Ilpakruueckne | H3y4eHH
Bcero o0pa3oBaTejibHbIE PeCypChl
padoTsbI padoThI A
1 buonorus B cucreme Hayk 1 03.09 https://m.edsoo.ru/O2T4D1UIS
MeToabl Mo3HaHUA KUBOU
npuponsbl. [IpakTnueckas
abora Ne 1 «cnonp3oBanue
2 p 1 0.5 10.09 https://m.edsoo.ru/GAB23860W
Pa3IMYHBIX METO/OB MPH
M3Y4YEHUN OMOJIOTHYECKHUX
00BLEKTOBY
Bbrnonornueckme cuCTEMBI,
3 HOTOTHACCKHE CHETEMBT 1 17.09 https://m.edsoo.ru/A7VOYD215
MIPOIIECCHI U UX U3yUCHHE
X €CKHI cocTa CTKHU.
4 HMIHCCRIHT TaB KICTKH 1 24.09 https://m.edsoo.ru/L17LJ590V
Bopna n MuHepanbHble conu
benku. CocrtaB 1 cTpoeHue
5 K TaB i CTpocHH 1 01.10 https://m.edso0.ru/V33INUWSW
O€JIKOB
depMeHThl — OMOJIOTHYECKHE
karanu3atopsl. JlabopaTopHas
abora Ne 1 «3yuenue
6 P Y 1 0.5 08.10 https://m.edsoo.ru/VBPPPBGCD

KaTAJIUTUYECKOW aKTUBHOCTH
(dhepMeHTOB (Ha mpuMepe
aMuUJIa3bl WIKM KaTanas3bl)»



https://m.edsoo.ru/VBPPPBGCD
https://m.edsoo.ru/V33JNUW5W
https://m.edsoo.ru/L17LJ59OV
https://m.edsoo.ru/A7VOYD215
https://m.edsoo.ru/GAB2386OW
https://m.edsoo.ru/O2T4D1UI5

OpraHu3MOB

7 VYraesonsl. JIunuael 15.10 https://m.edsoo.ru/OJ7NFITIS
HyxknennoBeie kucnotsl. ATO 22.10 https://m.edsoo.rt/WOELRA9B3
Hcto €To 3yue

9 TOPHA 1 METOIH! H3yHeHHA 05.11 https://m.edsoo.ru/JXQMJOGM3
kietku. Knerounas teopus
KneTka kak 1enocTHas »KuBas

10 H 12.11 https://m.edsoo.ru/XDCLRAF1Q
cucrema
CtpoeHune 3yKapuoTHIECKOU
kieTku. JJaboparopHas pabota
No 2 «M3yuenue ctpoeHust

11 KJIETOK PacCTE€HUM, )KUBOTHBIX, 0.5 19.11 https://m.edsoo.ru/KZ01W5LJY
rpu0OB 1 OaKTEepHUil MO
MHUKPOCKOITIOM Ha TOTOBBIX
MHUKpOTIpenaparax»
Hexnerounnie GOpMBbI )KH3HH -

12 $op . 26.11 https://m.edsoo.ru/9PGSSFAJB
BHPYCHI

13 OOMeH BeIecTB. 03.12 https://m.edsoo.ru/LOB3I3XYZ
DHepreTUYecKuii 0OMeH ' https://m.edsoo.ru/T2LVIES3L

14 ®otocuaTe3. XeMOCHUHTE3 10.12 https://m.eds00.ru/V882FDGSF
Buocunres 6enka. Peak

15 e 17.12 https://m.edsoo.ru/540F4L77TW
MaTPUYHOTO CHHTE3a
Tpancasauus - OHOCHHTE3

16 P t 24.12 https://m.edsoo.rt/TFDKDDWWM
Ocka.
O6006menue mo TeMe «OOMeH

17 BemiecTB». KoHTpoibHast 14.01 https://m.edsoo.ru/2JLXB4AOR
pabota Nel
®o a3MHOXKE

18 PMBT PASMHEOACCHI 0.5 21.01 https://m.edsoo.ru/COINPWLF4



https://m.edsoo.ru/WOELRA9B3
https://m.edsoo.ru/CO1NPWLF4
https://m.edsoo.ru/2JLXB4AOR
https://m.edsoo.ru/TFDKDDWWM
https://m.edsoo.ru/54OF4L77W
https://m.edsoo.ru/V882FDGSF
https://m.edsoo.ru/T2LVIES3L
https://m.edsoo.ru/L0B3I3XYZ
https://m.edsoo.ru/9PGS5FAJB
https://m.edsoo.ru/KZ01W5LJY
https://m.edsoo.ru/XDCLRAF1Q
https://m.edsoo.ru/JXQMJOGM3
https://m.edsoo.ru/OJ7NFITI5

19

JKu3HeHHBIN UK KICTKH.
Henenune knetku. MuTos.
JlabGopaTopHas padota Ne 3
«Habmonenrne MuTo3a B
KJIETKaX KOHYMKa KOpPeIIKa
JyKa Ha TOTOBBIX
MHKpOIIpenapaTax»

0.5

28.01

https://m.edsoo.ru/SNUXKO0X86
https://m.edsoo.ru/C29L.4DXB8

20

Meiios

04.02

https://m.edsoo.ru/MA4T8L5AD

21

OO0pazoBaHue 1 pa3BUTHE
MOJIOBBIX KJIETOK.
Or10/10TBOpEHHE.
JlabopaTtopHas padorta Ne 4
«/3y4deHne CTpOECHUS MOJTOBBIX
KJIETOK Ha TOTOBBIX
MHUKpOIpenaparax»

11.02

https://m.edsoo.ru/HESOD768U

22

NuauBuyansHOE pa3BUTHE
OpraHu3MOB

18.02

https://m.eds00.ru/YYQSGIOWI2

23

I'enetnka — Hayka o
HACJIEJACTBEHHOCTH U
U3MEHYMBOCTH

25.02

https://m.edsoo.ru/YSNANQ65V

24

3aKOHOMEPHOCTH
HaclleZIOBaHMsI TPU3HAKOB.
MoHorubpuaHoe CKperuBaHie

0.5

04.03

https://m.edsoo.ru/P2SQ5ZGN2

25

JluruOpuHOE CKpeIBaHUE.
3aK0H HE3aBUCHUMOTO
HACJIeIOBaHUS MPU3HAKOB

11.03

https://m.edsoo.ru/3GYGV47YM

26

CremieHHOe HacJeJ0OBaHue
npu3HaKkoB. JlaboparopHas

0.5

18.03

https://m.edsoo.ru/M3MHUK2VV



https://m.edsoo.ru/P2SQ5ZGN2
https://m.edsoo.ru/YYQSG9WI2
https://m.edsoo.ru/C29L4DXB8
https://m.edsoo.ru/5NUXK0X86
https://m.edsoo.ru/M3MHUK2VV
https://m.edsoo.ru/3GYGV47YM
https://m.edsoo.ru/Y5NANQ65V
https://m.edsoo.ru/HESOD768U
https://m.edsoo.ru/MA4T8L5AD

pabora Ne 5 «M3yuenue
pe3yIbTaTOB MOHOTHOPHTHOTO
Y TUTHOPHUHOTO CKPEIIMBAHUS
y Ipo30(QHIIBI HA TOTOBBIX
MUKpOIpernapaTax»

27

T'enetuxa nona. Hacneqosauue
HpI/ISHaKOB, CHCIIJICHHBIX C
IIOJIOM

0.5

25.03

https://m.edsoo0.ru/VWT70DZ8R

28

Henacnencteennas
M3MEHYHUBOCTH. JJabopaTopHast
pabota Ne 6. «3yuenue
MoAN(UKAITMOHHON
W3MEHYUBOCTH, TIOCTPOCHUE
BapHUAIIMOHHOTO PsiJia U
BapHallMOHHOW KPUBON»

08.04

https://m.edsoo0.ru/XU9SFS3GA

29

Hacnencrsennas
M3MEHYHUBOCTH. JJabopaTopHast
pabota Ne 7. «AHanu3 MyTanui
y Ap030(HIIbI Ha TOTOBBIX
MUKpOIpenapaTax»

15.04

https://m.edsoo.ru/E2IXRS2EB

30

I'enetuka yenoBeka

22.04

https://m.edsoo.ru/3128P31.98
https://m.edsoo.ru/JSK3Q6WO0J

31

O0001IeHe MO TEME
«HacnencTtBeHHOCTE U
W3MEHYMBOCTH OPTaHU3MOBY
Kontponbnas padota No2

29.04

https://m.edsoo.ru/TAKI9E62K

32

Cenexuus Kak HayKa

06.05

33

MeToAabl U TOCTHXKEHUS
CEJICKLIUU PACTCHUH U

13.05



https://m.edsoo.ru/3I28P3L98
https://m.edsoo.ru/TAKI9E62K
https://m.edsoo.ru/JSK3Q6W0J
https://m.edsoo.ru/E2IXRS2EB
https://m.edsoo.ru/XU9SFS3GA
https://m.edsoo.ru/VWT70DZ8R

KHUBOTHBIX

34 buorexHonorus

20.05

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34




IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBbTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJBHOM TPOT'PAMMBI

IIpoBepsiemble NpeaMeTHBIE Pe3yJILTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTeIbHON MPOrPaMMbl CPeTHEr0 001IIero 06pa3oBaHus

CdhopmupoBaHHOCTH 3HAHUH O MECTE W POJU OUOJIOTHU B CHUCTEME
HAay4HOTO 3HAaHUS €CTECTBEHHBIX HayK, B (OpMHUPOBaHUU
COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHBI MHUPA M HAYYHOT'O
MHUPOBO33PEHUS; O BKJIAJ€ POCCHUUCKUX M 3apyOeKHBIX YUEHBIX-
OMOJIOrOB B pa3BUTHE OMOJIOrMM; (PYHKIIMOHAIBHONW I'PaMOTHOCTHU

YCJIOBCKA IJIA pCHICHUSA KU3HCHHBIX 3a1a4

YMeHHe pacKpbIBaTh COJEpKaHUE OUOJOTMYECKUX TEPMUHOB U
MOHSITUM: KU3Hb, KJIETKA, OPraHu3M; METa00J13M (0OOMEH BEIIECTB
U TIpeBpalleHNe YHEPTHH), TOMEOCTa3 (CaMOperyJIslins), ypOBHEBas
OpTraHu3aIusI HKHUBBIX CHUCTEM, CaMOBOCITPOU3BEICHNE
(penpoayKiusi), HACJIEICTBEHHOCTb, HW3MEHUYHMBOCTb, pOCT U

pa3BUTHE

YMenue  wu3naratb ~ OHOJOrMYecKHEe  TeopuM  (KJIETO4Has,
XpOMOCOMHasi, MyTalinoHHas), 3akonsl (I'. Mengens, T. Moprana,
H.W. BaBunoBa) u yueHus (0 UEHTpax MHOrooopasus u
IIPOUCXOXKAEHNU  KyJIbTypHbIX pactenut H.JM. Basunosa),

OMpEACIIATh 'PaHUIBI UX IPUMCHHUMOCTHU K )KMUBBIM CUCTEMaM

YMeHue BiazeTh METOJJaMU HAy4yHOro IO3HAaHUA B OHOJIOTUU
(HabnoJIeHNe U ONHCAHME JKUBBIX CHCTEM, NMPOLIECCOB U SBICHUA;
OpraHu3alsi U TMpPOBEACHHE OHOJIOIMYECKOTO SKCIEPUMEHTA,
BBIJIBUKEHUE  TUIIOTE3bl; BBIABICHUE  3aBUCUMOCTH  MEXKIY
UCCIIEy EMBIMU BEJIMYNHAMU, 00BsICHEHUE MOJTyYEHHBIX
pe3yabTaTOB, MCIOJIB30BAHHBIX HAYYHBIX IIOHATHH, TEOPUM U
3aKOHOB; YMEHHME JejaThb BBIBOJbI Ha OCHOBAaHUU IOJyYEHHBIX

pe3yIbTaTOB)

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

1

2

3

4

5

YMeHHE BBIIEIATh CYIIECTBEHHBIE IPU3HAKA BHUPYCOB, KIIETOK
NPOKapUOT W DJYKapHOT, OJHOKIETOYHBIX M MHOTOKJICTOYHBIX
OpraHuW3MOB; OCOOEHHOCTH TIPOILIECCOB OOMEHa BEIIECTB U

MPCBPAlICHHA SHCPIruu B KIICTKC, (1)OTOCI/IHT6321, NJI1aCTUHYCCKOIro 1




DHEPreTUYECKOro  OoOMeHa, XEMOCHHTE3a, MHUTO3a, Meio03a,
OIJIOJIOTBOPEHUSI, PA3MHOXKCHHUS, WHIUBUAYAILHOTO Pa3BUTHS

opraHusMa (OHTOT'€He3)

YMeHHe TpPUMEHATHh TOJIyYeHHbIE 3HAaHMUS Uil  OOBSICHEHUS
OMOJIOTUYECKNX  TIPOLIECCOB W SIBJICHWUH, JUII  TPUHATHS
MPaKTUYECKUX PEIICHHWH B TIOBCEAHEBHOM JKM3HU B LEJAX
obOecriedeHnss 0€30MacHOCTH CBOETO 37I0POBbSI U 37I0POBBS
OKPY’KAIOIIHNX JIFOJIeH, COOMIOICHHSI HOPM TPaAaMOTHOTO ITOBE/ICHUS B
OKpYXAaloIIe MPUPOAHON Cpele; MOHMMaHWe Heo0X0IUMOCTU
WCIIONIb30BAaHUS  JOCTIKEHWW  COBPEMEHHOW  OHWOJOTHM |

OMOTEXHOJIOTUH JJIS1 pAIlHOHAIEHOTO IPUPOAONOIB30BAHNUS

YMeHue pemiaTh 3JeMEHTapHbIE TEHETUYECKUE 3a/1aud Ha MOHO- U
JTUTHOPUTHOE CKpelIuBaHue, CIIEIIJICHHOE HacJeJ0BaHuE;
COCTaBIISATh  CXEMbl ~ MOHOTHOPHIHOTO  CKpPEIIMBAaHHUS IS

Mpe/iCKa3aHus HacJae0BaHus IPU3HAKOB Y OPraHU3MOB

YMeHue BBIOMHATH J1A00OpPATOpHBIE M MPAKTUYECKHE pPadoTHl,
cobmoiaTh NpaBuwiIa NMpu pabore ¢ yd4eOHBIM U Ja0OpaTOPHBIM

000py10BaHHEM

YMeHne  KpUTHYECKM  OLEHMBaTh U HUHTEPHPETUPOBATH
uHbOpMaIMI0  OUMOJIOTUYECKOTO  COAEpAHMS,  BKIIOYAIOIIYIO
MICEBJIOHAYYHbIE 3HAHUSA U3 PAIMUHBIX HUCTOYHMKOB (CMU,
Hay4YHO-TIOIYJISIPHBIC MaTepuabl); JTUYECKHUE ACIIEKThI
COBpPEMEHHBIX  HWCCIAEAOBaHWH B OHWOJIOTUHM,  MEIUIIMHE,

OMOTEXHOJIOTHHA

10

VMeHue co3gaBaTh COOCTBEHHBIE IMCHMEHHBIE M YCTHBIC
coobmienus, 0000mas  OWONOTHYECKYI0  MHPOPMALUIO U3
HECKOJIbKUX HMCTOYHUKOB, I'PAaMOTHO MCIIOJIb30BaTh HMOHSATHIHBIHN

ammapat OHoJI0THr




HHPOBEPAEMBIE 2JIEMEHTbBI COAEPKAHUA

10 KIIACC

Kon

IIpoBepsieMblii 3J1eMEHT COACPKAHUS

1

buoinorus kak Hayka

1.1

buonorust — Hayka o xuBoil mpuposae. Ponp Ouonoruu B opmMupoBaHHH

COBpPEMEHHOM HayyHOU KapTHUHBI Mupa. CrcTemMa OMOJIOTHYECKUX HAYK

1.2

MeTo/1bI IO3HAHHUSI KUBOM MPUPOJIBI (HAOIIOACHNE, SKCIIEPUMEHT, OMMCaHUE,
U3MepeHne, Kiaccu(ukaiys, MOJIeTUpPOBaHUE, CTATUCTUYECKas 00paldoTkKa

JTAHHBIX )

JKuBble cucTEeMBI I X opraHu3anus

2.1

Kussle cucteMsl (6nocucTeMbl) Kak IpeaMeT u3yueHus ouoaoruu. CBoiicTa

OuocucTeM M UX pazHooOpasue

2.2

YpoBHU OpraHu3anuy OHOCUCTEM: MOJIEKYJIIPHO-TEHETUYECKHM, KIETOYHBIH,

OpraHU3MEHHBIN, MOMYJIAIMOHHO-BUIOBON, 3KOCUCTEMHBIN, OMOChepHbIi

XHUMHUYECKUHN COCTAB U CTPOEHUE KIIETKH

3.1

XUMUYECKUN COCTaB KJIETKH. XHUMHYECKHE JJIEMEHTBI: MaKpOAJIEMEHTBHI,
MHKpO3JIeMEHTb. Boxa u MuHepanbHble BemiectBa. DyHKUUM BOIBI U

MHHECPAJIBHBIX BEHIECCTB B KIICTKE. HozmepmaHHe OCMOTHYECKOro OanaHca

3.2

benku. CoctaB u crpoeHne 0enkoB. AMUHOKHCIOTHI — MOHOMEPHI OEJIKOB.
He3ameHnMble M 3aMeHUMBIE aMHHOKHUCIOTBL. AMMHOKHUCIOTHBIM COCTaB.
YPOBHHU CTPYKTYpbI OETTKOBOM MOJIEKYJIbI (IEpBUYHAS, BTOPUYHAS, TPETUYHAS
U YEeTBEPTUYHAS CTPYKTypa). XUMHUYECKUE CBOMCTBa OenkoB. buonornueckue
GbyHKIMHA OEIKOB.

®epMmeHTHI — OnoJornueckue karanu3aropbl. CTpoeHue pepMeHTa: aKTUBHBIN
HeHTp, cyOcTpaTHas crneunpuuHocts. Kodpepmentsl. Butamunbl. OTnnuns

(dhepMEeHTOB OT HEOPTAaHMUYECKUX KaTAIN3aTOPOB

33

VYraneBoasl:  MoOHOcaxapuibl  (TiIIOKo3a, pubo3a H  J1e30KCHpub03a),
qucaxapuabl (caxaposa, JIakTo3a) M IMojducaxapujbl (Kpaxmal, TJIHKOTEH,
eJUTI0NI03a). bruonornueckue GpyHKIIUN YTIEBOOB.

Jlununael:  TpUrmUUEpUasl, cTepounabl, (ochomunuasl. ['mapodunbHO-
ruapodoOHbIe cBoiicTBa. buonormueckue ¢yHkuuu nunuaoB. CpaBHEHHE

YIJICeBO4OB, OCIIKOB U JIMIIUA0B KaK UCTOYHHUKOB SHCPTHUU

34

HykneunoBeie kucnorsl: JHK wu PHK. Hykineoruasl — MoHOMeEpHI

HYKJIeMHOBBIX KUCIOT. Ctpoenne u ¢ynkimn JIHK. Ctpoenue u QyHKIMH




PHK. AT®: ctrpoenue u pyHKIUU

3.5

]_[I/ITOJ'IOI"I/IH — HayKa O KJICTKC. Knerounas TCOPHUA. MeTOIIBI HU3Y4YCHUS KIICTOK

3.6

Knerka kak nenoctHas xuBas cuctema. OOmiye npu3Haky KJIETOK: 3aMKHYTast
HapykHass MmemOpana, mosiekysibl JIHK kak reHeTudeckuii ammapar, cucTemMa

cuHTe3a Oelka

3.7

Tumbel KJIETOK: »yKapHOTHUYecKas M mpokapuotudeckas. OcobOeHHOCTH
CTpOEHHMsl IpoKapuoTuyeckoil kieTku. Kierounas crenka Oakrepuil.
CrpoeHne sykapuoTHueckoil KieTkHM. OCHOBHBIE OTJIMYMS PaCTUTENIBHOM,

KUBOTHOUW ¥ TPUOHON KJICTKH

3.8

I10oBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAsl CTEHKA, INIMKOKAJIMKC, MX
¢ynkuu. [Inasmatinueckas memOpana, e€ cBoiicTBa M ¢yHKuuH. LluTomnazma
u e€ opranonipl. OqHOMEMOpaHHbIE OPraHOM/IbI KJIETKHU: HI0IIa3MaTHYecKast
cerp (OIIC), ammapat I'onbku, Jm30coMbl. [1omyaBTOHOMHBIE OpraHOMIbI
KJICTKM: MUTOXOHJIPHH, TUIacTUIBL. [IponcxokaeHrne MUTOXOHAPUH U TUIACTHL.
Buner mactun. HememOpaHHbIE OpraHOWIBI KIETKU: PUOOCOMBI, KJIICTOYHBIN

HCHTP, pCCHUYKU, KXT'YTHKU. CDYHKI_II/II/I OpraHoOUI0B KJICTKH. Bxirouenus

3.9

Anpo — perynsatopubslii neHTp kieTku. CTpoeHue sizpa: siiepHast 000104Ka,

KAapUOIUIa3Ma, XpOMAaTUH, SAPBIIIKO. XPOMOCOMBI

3.10

TpaHcnopT BEMECTB B KIIETKE

}KI/ISHe}IeﬂTGHBHOCTB KIJIETKH

4.1

OOMeH BelecTB, WM MEeTa0oIu3M. ACCUMIIIALNA (TUTACTUYECKUN 00OMEH) U
JUCCUMMJIISANINS (SHEPreTHUeCKUuii 0OMEH) — JIB€ CTOPOHBI €QMHOTO Tpoliecca
metabonu3ma. Tumbel oOMeHa BelIeCTB: aBTOTPO(HBIN M TeTepOoTPOdHBIN.

Poinb hepmeHTOB B 0OMEHE BEIECTB U MPEBPALICHUH SHEPTUHU B KIIETKE

4.2

®orocunre3. CperoBas U TeMmHOBasg (as3pl (orocuHre3a. Peaxuuu
dorocunteza. DpdexTuBHOCTL PoTOCHHTE3a. 3HayeHHe (OTOCHUHTE3a I
KM3HU Ha 3emuie. BnusiHue ycimoBud cpenbl Ha (OTOCHHTE3 M CIIOCOOBI
MOBBIIICHHSI €T0 MPOYKTUBHOCTU y KYJIbTYPHBIX PACTECHHIA.

XemocuHTe3. XeMOCHHTE3UPYIOIIHE OaKTepuu. 3HAUCHUE XEMOCHHTE3a IS

JKA3HU Ha 3emiie

4.3

OHepreTuyecknii oOMeH B KieTke. PaclienseHue BemiecTB, BbIJEICHHE U
aKKyMYyJIUPDOBaHHE SHEPIUU B KJETKE. DTambl 3HEPreTHYeckoro oOMeHa.
I'nukonus. bpoxkenue u ero Buabl. KucinopogHoe okuciaeHue, WM KJIETOUYHOE

neixanue. DPGHEeKTUBHOCTh DHEPTETUIECKOTO 0OMEeHa

4.4

Peakumm wmarpuuHoro cuHTe3a. l'enermyeckas wunpopmamms u JIHK.

Peanuzanyst reHETHYECKOM I/IH(l)OpMaLII/II/I B KJIeTKe. | eHeTH4eCKHil Kog U €ro




corcTBa. Tpanckpunuus — wmarpuunbiii cuHte3 PHK. Tpancmsaumsa —
6uocunres Oenka. KogupoBanue aMmuHokuca0T. Ponbs pubocom B OMOCHHTE3E

Oenka

4.5

Hexnerounsie opmbl xu3HU — BUPYCHI. McTopust oTKpbITHS BUpYycoB (/..
MBaHoBckuit). OCOOEHHOCTH CTPOEHHMsSI M JKU3HEAEATEIbHOCTH BHUPYCOB.
bakrepuodaru. bone3snu pacreHuil, )KHBOTHBIX WM YEJIOBEKA, BBI3BIBACMBIC
BUpycamu. Bupyc ummynonedunura uenoBexka (BUY) — Bo3Oyautens
CIIW a. [TpodunakTruka pacnpoCTpaHEHHsI BUPYCHBIX 3a00JI€BaHUIA

PaszmHoxenue u HHAWBUYAJIbHOC PAa3BUTUC OPIraHU3MOB

5.1

KiteTounslii UK, WM JKU3HEHHBIM LUK KieTku. WHTepdaza m MUTO3.
[Tpoueccel, mporekaromue B uHTepGase. Pemnukanus — peakus MaTpUIHOTO
cunte3a JIHK. Crtpoenune xpomocom. XpOMOCOMHBIM HabOp — KapHUOTHII.
JIUmIIoOnAHbIE W TalmjOUJHBIA  XPOMOCOMHBIE HAaOOphl. XPOMATHUBI.
[{uronornyeckue OCHOBBI PAa3MHOXKEHHSI M WHIMBUIYAJIbHOTO pPa3BUTHUSA
OpraHu3MOB.

Henenune kierkn — muto3. Ctaguu murtosa. IIpoueccsl, npoucxoasmue Ha

PAa3HbIX CTAAUAX MUTO34A. Buonormueckuii CMBICII MUTO3a

52

@DopMbI pa3MHOKEHHsI OpraHU3MOB: Oecronoe U monoBoe. Buasl 6ecronoro
pPasMHOXKEHUS: JIeJIEHUE HAJBOE, NOYKOBAaHME OJHO- U MHOTOKJIETOUYHBIX,
CrIopooOpa3oBaHUE, BEreTaTUBHOE  Pa3MHOMKCHHUE. HckyccTBeHHOE

KIIOHUPOBAHHUEC OPraHnu3MOB, €0 3HAYCHUC JIs CCIICKIIUN

53

[TonoBo€ pa3MHOKEHUE, €T0 OTIIMYHUS OT OECIIONOTO.
Meiio3. Craguu meiosza. [Ipomeccel, mpoucxoisuue Ha CTagusx Meno3a.
IToBenenue xpomocom B merose. Kpoccunrosep. buosnornueckuii cMbIci U

3HaYEHNUE MeN03a

5.4

['amerorenes — mporecc 0Opa3oBaHHs TMOJIOBBIX KIETOK Y >KUBOTHBIX.
[TonoBele Kenme3bl: CEMEHHUKM U sUYHUKU. OOpa3oBaHHE U pa3BUTHE
MOJIOBBIX KIJIETOK — raMeT (CIepMaTo30H, SIMIIEKIIeTKAa) — CIepMaTOreHe3 U
ooreHe3. (OCOOCHHOCTH CTPOCHMS SMIEKICTOK H  CIEPMATO30HJIOB.

OnnonorBopenue. Ilaprenorenes

5.5

WuauBuayanbHoe pa3BuTHE (OHTOT€HE3). OMOpPUOHANBHOE  pPa3BUTHE
(omOpuorenes). Ortambl SMOPHUOHATIBHOTO Pa3BUTHA Y TTO3BOHOYHBIX
JKUBOTHBIX: JApOOJIeHHEe, TracTpylsnus, opraHoreHe3. [locTamOpuoHanbHOE
pasBuTHE. THUNBI TOCTAIMOPHOHAIBHOTO pPAa3BUTHS: TPSAMOE, HEMPSMOe
(mmumHOYHOE). BrusHue cpeasl Ha pa3BUTHE OPraHU3MOB; (DAKTOPHI,
CHIOCOOHBIE BBI3BIBATh BPOXKIEHHBIC YPOICTBA.

Poct u pa3Butue pacreHuil. OHTOreHe3 LIBETKOBOI'O PACTEHMsI: CTPOCHHE




CCMCHHU, CTAIUN PASBUTHUA

HaCJ'IC,Z[CTBeHHOCTI) U USMEHYUBOCTDb OPIraHU3MOB

6.1

IIpenmer u 3amaum renetuku. Mceropus pasButus TeHETHKU. Bxnan
POCCHUHCKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE T€HETUKH. MeTO/Ibl TeHETUKHI
(TUOPUAOJIOTUYECKUM, ITUTOTEHETUYECKUM, MOJIEKYISPHO-T€HETUYECKUN).
OCHOBHBIE TEHETHUECKHUE MOHATHS. | 'eHeTnYecKasi CUMBOJIMKA, UCIIOJIb3yeMast

B CXEMax CKpEIMBaHUN

6.2

3aKOHOMEPHOCTH HacJIeJOBaHMsI IPU3HAKOB, ycTaHOBJIEHHbIE I'. MeHenem.
MoHorubpuaHOe CKpenMBaHue. 3aKOH eIuHOoO0Opa3us THOPHUIIOB TIEPBOTO
IIOKOJICHUA. HpaBI/IJIO AOMUHHUPOBAHUA. 3akoH PACHICIUICHUA TIPU3HAKOB.
['unoTe3a ynctoThl rameT. [loaHOE U HETOTHOE TOMUHUPOBAHUE.

Jurunbpuanoe  ckpenigBaHue. 3aKOH  HE3aBUCHMOIO  HACIeIOBaHUS
npu3HakoB. [lUToreHeTMyeckue OCHOBBI JUTHOPUTHOTO CKpEIIUBAHUS.
Ananusupyromiee — CKpemuBaHue.  Vicronp3oBaHuMe = aHANIM3HPYIOIIETO

CKpCIIUBaHUA IJIA OIPCACIICHUA I'CHOTHUIIA ocoou

6.3

CueruieHHoe  HaciefoBaHue npu3HakoB. PaGora T. Moprana 1o
CLEIUICHHOMY HacJelOBaHUI0 TeHOB. HapyiieHue cuenjeHuss T€HOB B
pe3ysIbTaTeé KpPOCCHHIOBEpa. XPOMOCOMHAs TEOpHsI HACJIEACTBEHHOCTH.
['eneTnueckue KapThl.

I'eneruka nosa. XpoMOCOMHOE OIpENEICHHUE IOJIa. AyTOCOMBI U IOJIOBBIE
XpoMocoMbl. ['oMorameTHele U rereporaMeTHsle opraHu3Mel. HacnenoBanue

IMPU3HAKOB, COCIIJICHHBIX C I1OJIOM

6.4

H3meHunBOCTh. Buabl N3MEHUMBOCTH: HEHACICACTBEHHAS M HACIICACTBCHHAS.
Ponp cpeapl B HEHAcHEACTBEHHOM HM3MEHYMBOCTH. XapaKTEPUCTHKA
MOIU(DUKAIIMOHHOW M3MEHYMBOCTH. BapuallMOHHBIA Pl U BapUallMOHHAS
kpuBagd. Hopma peaknuu npusHaka. KonudyecTBEeHHbIE W KayeCTBEHHBIE
NpU3HaKu W ©uX HopMma peakuuu. CBoiicTBa  MOIU(DUKAITMOHHON

HN3MCHYHUBOCTHU

6.5

HacnenctBenHas, WM TeHOTHIIMYECKas, W3MEHYMBOCTb. KomOuHaTHBHas
U3MEHYMBOCTh. Mei0o3 M TOJOBOHM IMpolecc — OCHOBA KOMOMHATUBHON
U3MEHYMBOCTU. MyTalMoHHas HM3MEHYMBOCTh. Kilaccudukanms MyTauuid:
TE€HHbIE XPOMOCOMHBIE, T'€HOMHbIE. Yacrora W NPHUYMHBI MYTalHN.
MyTtareHHsle (GakTopbl. 3aKOH TOMOJIOTUYECKHUX PsIOB B HACJIEACTBEHHOU

n3menuynsoctu H.U. BasuioBa

6.6

I'eHeTnka YeIoOBEKa. KapI/IOTI/IH yenmoBeka. OCHOBHEIC METOJABI TCHCTHUKH
YCJIOBCKA: FeHeaHOFquCKHﬁ, 6JIH3H€LIOBBII>1, HHTOFCHGTHHGCKHﬁ,

OMOXMMHUYECKUH, MOJEKYJsIpHO-reHeTndeckuil. COBpEMEHHOE OIpesieIeHHE




TCHOTHUIIA: ITOJJTHOTCHOMHOC CCKBCHUPOBAHUEC, TCHOTUIIMPOBAHUC, B TOM YUCIIC
¢ nomouibto [11[P-ananu3za. HacnencrBenHble 3a001€BaHUs YeIOBEKa: T€HHbIE
Oone3Hu, OOJNE3HM €  HACIEACTBEHHOM  MPEApPacHoIOKEHHOCTHIO,
XpoMOocOoMHbIe  Oosne3Hn. Comaruyeckue U TeHEepaTUBHBIE MYTallUH.
[IpuHIMOBL 370pOBOTO O0pa3a JKWU3HHM, JHArHOCTUKH, NPOQIIAKTHKA U
JeUCHHUS TeHETHYECKUX Ooe3Hei. Menuko-reHeTuuecKoe
KOHCYJIbTUPOBaHHE. 3HaYeHNE MEIULIMHCKON I'€HETUKHU B IIPEJOTBPALLCHUN U

JICUCHUH I'eHEeTUUEeCKHUX 3a00JIeBaHMI YeI0BeKa

CCJ'ICKI_II/IH OpraHnu3MoB. OCHOBBI OMOTEXHOIOTHHI

7.1

Cenekiusi Kak HayKa M MpoIecC. 3apOKJICHUE CENEKIMH U JIOMECTUKAIIUS.
Yuyenne H.M. BaBmimoBa 0 IEHTpax MNPOUCXOXKIACHUS W MHOTO0Opasus
KYJBTYPHBIX pacTeHuil. LIeHTpBl MPOUCXOXKACHUS ITOMAIIHUX >KUBOTHBIX.

Copr, nopoza, mwramm

7.2

CoBpeMeHHbBIE METO/IbI CEIeKIIMU. MacCOBBIN ¥ MHAUBUAYAJIbHBIN OTOOPHI B
CEJIEKIIMM pacTeHUH M KUBOTHBIX. OlieHKa 3KcTephepa. bimzkopoacTBeHHOE
cKpeluBaHue — UHOpuAMHT. Yucras nuHuA. CKpelIMBaHWE YUCTBHIX JIMHHM.
[erepo3uc, wnm ruOpuaHas cwia. HepoICTBEHHOE CKpEHIMBaHUE —
ayrOpuaunr. OtnanéHHas rubpuamszanus U e€ ycnexu. McKycCTBeHHBIH
MyTareHe3 M MOJyuyeHUe MOJUIIOUI0B. JIOCTHKEHUS CENIeKIIMM PACTEHUH,

JKUBOTHBIX U MUKPOOPTaHHU3MOB

7.3

buotexHosoruss kak oTpacib MPOU3BOACTBA. ['€HHass WHXEHEpHsA. DTarbl
co3nanusa pexomOuHantHo JIHK u Tpancrennsix opranusmoB. Kierounas
uHxeHepus. Kiierounble KynbTypbl. MMHKPOKIOHAIBHOE Pa3MHOXKEHUE
pacrenuii. KioHupoBaHWE BBICOKOMPOAYKTUBHBIX CEIBCKOXO3SICTBEHHBIX
OpPraHU3MOB. DKOJIOTHYECKHE U dTHUecKue mnpodnembl. MO — reHeTudecku

MOIM(UIIMPOBAHHBIE OPTaHU3MBbI




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

* buonorus. 10 knacc: yueOHUK 7151 00111€00pa30BaTEIbHBIX OPraHU3aIIH:

0a30BbIi ypoBeHb/ oA penakiuein B.B.ITaceunuka. — M.: [IpocBenienue,

2024

METOIUYECKHUE MATEPHAJIBI JIS1 YYUTEJIA

e Meroanueckoe nocooue/ITaceunnk B.B., AkiinonepHoe o0111ecTBO
m3narenbeTBO "lIIpocBemenue”.

e https://edsoo.ru/mr-biologiya/ —  MeToguueckue  MaTepuasbl

OHOJIOTUHA

I10

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

e https://myschool.edu.ru — PI'UC «Mos mkonay;

e https://Mouypoku.pdr — bubnunoreka uudppoBoro o6pa3zoBaTEILHOTO

konTeHTa (bubnmoreka [{OK).
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