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HOACHUTEJIBHASA 3AIIMCKA

IIpu pa3paboTke mporpaMMbl MO OHOJIOTMH TEOPETUYECKYIO OCHOBY IS
OTpeeNeHHs] TMOAXO0J0B K (OPMUPOBAHUIO COJAEpPKAHUS Yy4yeOHOro mpeamera
«buosorus» cocTaBWIM: KOHIENTyalbHble TnonoxkeHus @PIrOC COO o
B3aMMOOOYCIIOBJICHHOCTH  II€JICH, COJEp)KaHUs, pPE3yAbTaTOB OOydYeHUsS W
TpeOOBaHU K YPOBHIO OJATOTOBKH BBITYCKHUKOB, TIOJIOXKEHUS 00 OOIIUX LEIAX U
MPUHIIMIIAX, XapaKTEPHU3YIOIIUX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEIHETO
obrrero oopazoBanusi B Poccutickoit deneparinm, a Tak:ke MOJ0KEHUS O crierupuke
Ouosnornu, €€ 3HAYEHWW B TIO3HAHUM JKUBOW TMPUPOJALI U 0OOeCredeHun
CYILLECTBOBAaHMS 4eNoBeuecKoro odmiectBa. CorjiiacHO Ha3BaHHBIM MOJIOKEHUSM,
orpezieNieHbl OCHOBHBIE (DYHKIIMH MPOTPaMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma no 6moorun 1aét MpeICTaBICHHUE O LENX, 00 00IIeH cTpaTeruu
00y4eHUs, BOCIUTAHUSI U Pa3BUTHSI 00YUaIOIINXCSI CPEACTBAMU YUeOHOI0 ITpeaAMETa
«buonorusy, onpenenser o0g43aTENbHOE MPEAMETHOE COJEPIKAHUE, €ET0 CTPYKTYPY,
pacrpenenesue no pasjieinaM M TeMaM, PEKOMEHIYEMYIO IOCIEN0BaTEIbHOCTD
U3Y4YCeHHS y9eOHOTO Marepuasa ¢ y4€TOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBA3E€H, JIOTUKM 00pa30BaTEbHOIO MPOLECCa, BO3PACTHBIX OCOOEHHOCTEH
00yyYarommxcs.

B nporpamme no 6M010ruu TakKe YYUTHIBAIOTCSA TPEOOBAHUS K IIIAHUPYEMBIM
JUYHOCTHBIM, METAlpPEAMETHBIM U TPEIMETHBIM pe3yibTaTaM oOy4YeHus B
dbopmupoBaHuU OCHOBHBIX BUJIOB y4eOHO-TTI03HaBaTEIbLHON
NEeATENbHOCTH/YUEOHBIX JEHCTBUNA OOYYaIOIIMXCA MO OCBOCHUIO COJEpKaHUs
OMOJIOTUYECKOro 00pa30BaHMS.

B mporpamme mo 6uonorun (10—11 xmaccel, 6a30BbIH yPOBEHb) peaini30BaH
OPUHIMI [PEEMCTBEHHOCTH B H3y4Y€HUU Ouonoruu, Onarogaps 4emy B Hel
MPOCMATPUBAETCSl HAMPABJICHHOCTh HA pa3BUTHE 3HAHUW, CBS3aHHBIX C
dbopmMupoBaHueM €CTECTBEHHO-HAYyYHOI'0 MUPOBO33PEHUS, LEHHOCTHBIX
OpUEHTAIMN JTUYHOCTH, SIKOJIOTHUYECKOTO MBIIUICHUS, IPEICTABICHUN O 3J0POBOM
o0Opa3e XW3HM M OEpEeKHbIM OTHOLIEHUWEM K OKpYXKarolled MPUPOIHON cpene.
[ToaToMy Hapsay ¢ u3ydeHHeM OOIeOMOIOTMUYECKUX TEOpUM, a TaKKe 3HAHUU O
CTPOCHHUM JKHMBBIX CUCTEM PA3HOr0 PaHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOMIUX B
HUX TPOIIECCOB B MPOTrpaMMe MO OMOJOTHH yJIeJICHO BHUMAaHHUE WCIIOIh30BAHUIO
MOJIYYEHHBIX 3HAHUW B TTOBCEHEBHOM KU3HU MU PEIICHUSI MPUKIATHBIX 3a7a4, B
TOM 4Hclie: NPO(UIAKTUKK HACIEJCTBEHHBIX 3a00JI€BaHMUI YEIOBEKa, MEIUKO-
T€HETHYECKOT0 KOHCYJIbTUPOBAaHMSI, 000CHOBAHUS IKOJIOTMUYECKH 1IeTIeCO00Pa3HOTO
MOBEICHUS B OKPY>KAIOIIEH NMPUPOJTHON CpEeAe, aHAIU3a BIHSHUS XO3SIMCTBEHHOU
JesSATeTbHOCTU YEeJIOBEKAa Ha COCTOSIHUE MPUPOJAHBIX U UCKYCCTBEHHBIX IKOCHUCTEM.
VYcunenue BHUMaHMS K TPUKIATHOM HANpPaBJIEHHOCTH Y4YeOHOro mpeamera
«buonorus» NpoANKTOBaHO HEOOXOAUMOCTHIO 00ECTICUCHUS YCTIOBUH JIJISl pEIICHHUS



OJTHOM M3 aKTyaJbHBIX 3aJlay IIKOJIHLHOTO OMOJIOrMYECKOro 00Opa3oBaHus, KOTOpas
npennonaraeT GoOpMUPOBaHHE Yy OOYyYAIOMIMXCSI CIIOCOOHOCTU aJanTUPOBATHCS K
U3MEHEHUSAM JUHAMAYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MHPA.

buonoruss Ha ypoBHE cpemHero o0miero oOpa3oBaHHs 3aHHUMAeT Ba)XXHOE
Mecto. Ona obecnieunBaer (OpMHUPOBAHUE Y OOYYAIONIMXCS MPEICTABICHUN O
HAyYHOU KapTHUHE MHpA, pacliupsieT ¥ 0000LIaeT 3HAHUS O XUBOM Ipupoje, e
OTJIMYUTENBHBIX IPU3HAKaX — YPOBHEBOW OpraHM3allid WM 3BOJIIOLUH, CO3JAET
yCIOBHUS  JJIs: TO3HAHMSI  3aKOHOB  JKMBOW  MPUPOAbI,  (POPMHUPOBAHUS
(yHKIMOHAIBHOW T'PAMOTHOCTH, HAaBBIKOB 3J0pOBOro M 0Oe3omacHoro oOpasa
YKU3HH, SKOJIOTUMYECKOI0 MBIIUIEHUS, IEHHOCTHOI'O OTHOIIEHUSI K KUBOW MPUPOJIE
Y YEJIOBEKY.

bonbiioe 3HaueHne OMOIOTUS UMEET TAKXKE JIJISl PEIICHHs BOCIIUTATENbHBIX U
pa3BUBAIOLIMX  3a7a4y  CpelHero  oOmero  0o0pa3oBaHMs,  COLMANIM3ALUU
oOyuaromuxcs. M3ydyenune 6uonorun obecreynBaeT yciaoBus JUisi (GOPMUPOBAHMUS
WHTEIUICKTYaJIbHbIX, KOMMYHHMKAIIMOHHBIX W  HWH(GOPMAIIMOHHBIX  HABBHIKOB,
ACTETUYECKON KYIbTYPHI, CIOCOOCTBYET HMHTErpalii OMOJOTMYECKUX 3HAHUU C
NPEICTaBICHUAMHU U3 IPYTUX YUEOHBIX IPEAMETOB, B YACTHOCTH, PU3UKHU, XUMUU U
reorpa¢uu. HazpaHHbIe TOJNIOKEHUS O MpeAHA3HAYECHUU Y4eOHOro MpeaMera
«buosnorus» cocTaBUIM OCHOBY [UIsl ONpEACNIEHUS TMOAXOAOB K OTOOpY H
CTPYKTYPUPOBAHHIO €ro COAEp)KaHUsA, MPEACTaBICHHONO B Iporpamme 1o
Ouosoruu.

Ot60p comepxanusi yuebHoro npeamera «buonorusi» Ha 06a30BOM ypOBHE
OCYLIECTBJIEH C MO3ULMHA KyJIBTYpOCOOOpPa3HOrO0 MOJAXO0Ja, B COOTBETCTBUHM C
KOTOpPBIM O0y4aromuecs JOJKHbI OCBOMTh 3HAHUS M YMEHHUS, 3HAYUMBbIE IS
dbopmupoBaHus 0OIIEH KyJIbTYyphl, OMNpPEACIAIONIMe aJeKBaTHOE TOBEICHUE
YelioBeKa B OKPYXAIoleld MPUPOIHON cpesie, BOCTpEOOBAHHBIE B MOBCEIHEBHOM
KHU3HU U TpaKTHUecKoM aesrenbHocTH. Oco0oe MecTo B 3TOM cucTeMe 3HAaHWUN
3aHUMAIOT 3JIEMEHTHI COJIEpPKaHUsl, KOTOPbIE CIY>KaT OCHOBOM 11 (POpMUPOBaHUS
IIPEACTABICHU O COBPEMEHHOM €CTECTBEHHO-HAyYHOM KAapTUHE MHUpA U
[EHHOCTHBIX  OpPUEHTAlMAX  JIMYHOCTH,  CIIOCOOCTBYIOIIMX  T'yMaHHU3alluU
OMOIOTHYECKOro 00pa3OBaHMS.

CTpyKTypUpOBaHUE COJAEpX)aHUs Y4YeOHOro marepuaia B HpOrpaMme IO
OMOJIOTUM OCYILIECTBIEHO C YYETOM NPUOPUTETHOIO 3HAYEHUs 3HAHUU 00
OTJIMYUTENbHBIX OCOOCHHOCTSAX KUBOM MPHUPOJIbI, O €€ YPOBHEBOW OpPraHM3alMU U
3BOJIIOLMHU. B COOTBETCTBHH C 3TUM B CTPYKType yueOHOro npeamMera «buosorus»
BBIJICNICHBI CIEAYIONINE coAep KaTeabHble TUHUM: «buonorus kak Hayka. MeTojsl
HAy4yHOTo mo3HaHus», «Kierka kak Ouosiornueckas cucremay, «OpraHu3zM Kak
Ouonornueckas cucreMa», «CucreMa M MHOrooOpa3ve OpraHu4eckoro Mupa,
«OBOJIOLMSA KUBOU MPUPOABD), «IKOCUCTEMBI U IPUCYIINE UM 3aKOHOMEPHOCTH».



Henps wm3yuenus ydeOHOro mnpemmera «buomorus» Ha 0a30BOM YypOBHE —
OBJIaJIcHUE  OOYYalOIUMHUCS  3HAHUSIMU O  CTPYKTYPHO-(DYHKIIMOHATLHOU
OpraHu3alldd J>KUBBIX CHUCTEM pa3HOrO paHra H NPUOOPETEHHE YMEHH
UCIIOJIb30BaTh ATH 3HAHUS JJII TPAMOTHBIX JIEWCTBUI B OTHOIIECHUU OOBEKTOB
YKUBOU MPUPOJIBI U PEIICHUS PA3JIMUHBIX )KU3HEHHBIX MPOOJIEM.

JlocTtkenue 1enu u3ydeHus: yueoHoro npeamera «buonorus» Ha 6a30BOM
ypOBHE 00€CTIeurnBaeTCs pEIICHUEM CIIEYIONTUX 3a1a4:

OCBOCHHE OOYYAIOIIUMHKCS CHUCTEMbI 3HAHUH O OWOJIOTUYECKUX TEOPHSX,
YUYECHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBUIax, CIYKaIIMX OCHOBOMU
JUist OPMUPOBAHUSI TPEJICTABIICHUN O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METOJIax HAyYHOTO MO3HAHUS, CTPOCHUH, MHOTOO0pa3uu U OCOOEHHOCTSX >KHBBIX
CHUCTEM Pa3HOT0 YPOBHSI OpPraHU3AIUU, BBIJAIOIIUXCS OTKPBITUSIX U COBPEMEHHBIX
HCCJICIOBAHUSX B OMOJIOTHH,

dbopMupoBaHuE y OOYYaIOIIUXCS IMO3HABATENbHBIX, HWHTEUIEKTYaJbHBIX H
TBOPUYECKHX CIIOCOOHOCTEH B MPOIECCE aHANIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTUY HAYYHBIX B3IJISI0OB, WIEH M TIOJXOJOB K H3YYEHUIO YKUBBIX CHCTEM
pPa3HOro YpOBHSI OpraHU3alluu;

CTAaHOBJICHHE Yy oOOydJarommxcs oOmel KyiabTypbl, (YHKIHOHAIBHOM
TPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OICHUBATH SBJICHUS OKPYKAIOIIETO
MUpa KUBOM NPUPObI HA OCHOBAHUM 3HAHUH U OIBITA, OJYYEHHBIX MIPU U3YUECHUU
Oouooruu;

dbopMupoBaHue Yy OOYy4YaIOIIMXCS YMEHHUHA WLIIOCTPUPOBATh 3HAYCHUE
OMOJIOTUYECKUX 3HAHWW B TPAKTHUECKOW JCATEIBHOCTA YEIIOBEKAa, Pa3BUTHHU
COBPEMEHHBIX MEUIIUHCKUX TEXHOJIOTUN U arpoOHOTEXHOJIOTUH;

BOCIIUTaHUE YOEKIEHHOCTU B BO3MOXKHOCTH TTO3HAHUSI YEJIOBEKOM >KHUBOM
IPUPO/IBI, HEOOXOAUMOCTH OEPEKHOTO OTHOIIECHUS K HEH, COOTIOICHUS ATHISCKUX
HOPM TP TPOBEICHUN OMOJIOTMYECKUX UCCIIETOBAHMI;

OCO3HAHUE IIEHHOCTU OHOJIOTUYECKUX 3HAHUM JJIsI TIOBBIIICHUS YPOBHS
AKOJIOTUUECKOHN KYIbTYPBI, 151 (GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

NpUMEHEHUE MTPUOOPETEHHBIX 3HAHUM U YMEHUN B TTOBCEIHEBHOM KU3HU TS
OLICHKU IOCJIEICTBHIM CBOEH NEATENBHOCTH IO OTHOLICHHIO K OKPYXKAIOIIEN Ccpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME U COOJIIOICHHE Mep NPOPUIAKTUKI
3a0o0seBaHUM.

B cucreme cpennero oOmiero ob6paszoBanusi «buonorusi», w3ydaemas Ha
0a30BOM YpOBHE, SIBISIETCS OO0S3aTENbHBIM yYE€OHBIM TMPEAMETOM, BXOJSIIAM B
COCTaB MpeaMEeTHOM obnacTh «EcTecTBeHHO-HAYyUHbIE PEMETHI.

Jlist u3ydenust OMooruu Ha 6a30BOM YPOBHE CPEIHEr0 00IIero o0pa3oBaHus
orBoauTcs 68 yacoB: B 10 kimacce — 34 vaca (1 wac B Henento), B 11 kimacce — 34 yaca
(1 gac B HEenenio).



COJAEP XAHME OBYUYEHUA
10 KJIACC

Tema 1. buosiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMU, TEXHUYECKUMH U
JPYTUMHU €CTECTBEHHBIMU HayKamH, (puimocoduei, TUKOM, ICTETUKON U MPaBOM.
Ponp Ouonorun B popMUpOBaHUY COBPEMEHHOM HAYyIHOU KapTUHBI Mupa. Cructema
OMOJOTMYECKHUX HAYK.

Mertobl TO3HAHUS KUBOM MPUPOIbI (HAOIIOICHHE, SKCIIEPUMEHT, OIMCAHUE,
U3MepeHue, Kiaccuukalus, MOJEIUpOBaHUE, CTaTHCTHYecKas o00paboTka
JTAHHBIX ).

JdeMoHCcTpanuu:

[Toptpetsr: Y. HapBun, I'. Menaens, H. K. Konbios, Ix. Yorcon u ®@. Kpuk.

Tabnuiel u cxeMbl: «MeToAbl TO3HAHUS KUBOU TTPUPOIBIY.

JlaGopaTopHble U NpakTHYecKue padoThi:

[Ipaktnueckass padora Ne 1. «cnonp30BaHHE pa3IWYHBIX METONOB IPHU
U3Y4CHUHN OMOJIOTUYECKUX O0BEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aIUA.

’Kubie cuctembl (OMOCUCTEMBI) KaK MpeIMET n3ydeHus: ouonoruu. Oinune
YKUBBIX CUCTEM OT HEOPTaHUYECKON MPUPOIBI.

CaoiicTBa OMOCHCTEM U MX pazHOOOpaszue. Y POBHU OpPraHU3alMK OMOCUCTEM:
MOJIEKYJIAPHBIM, KJIETOYHbIM, TKAHEBbIM, OPraHU3MEHHBIM, MONMYJIALUOHHO-
BUIOBOM, SKOCHCTEMHBIHN (OMOT€OIEHOTHIECKUI), OOChepHBIi.

JlemoHcTpanum:

Tabmuupl u cxembl: «OCHOBHBIE MPU3HAKU JKU3HUY», «YPOBHU OpraHU3AIMU
YKABOU TIPUPOABI.

O6opynoBanue: monenb Moaekyibl JTHK.

Tema 3. XumMunuecKknu COCTaB U CTPOEHHUE KJIETKH.

XUMUYECKUM COCTaB KIETKH. XHMHYECKHE HIIEMEHTBHI: MaKpOJJIEMEHTHI,
MHKPO3JIEMEHTHI. Boga 1 MUHEpaIbHbIE BEIIECTBA.

OyHKIMM BOABI M MHUHEpPAIbHBIX BelieCTB B KieTke. llomnepxanue
OCMOTHYECKOro OasiaHca.

benku. CoctaB u crpoeHne 0€IKOB. AMUHOKHCIOTHI — MOHOMEPHI OEIKOB.
HezaMeHnmbie 1 3aMEHUMbIE AMUHOKUCIIOTBI. AMUHOKHUCIIOTHBINA COCTaB. Y pPOBHU
CTPYKTYpbl O€IKOBOW MOJEKyJbl (TepBUYHAS, BTOpPUYHAs,, TpPETHUYHAs U
YeTBEpPTHYHAs CTPYKTypa). XHUMHUYECKHe cBoiicTBa OenkoB. buonoruueckue
GbyHKIIMN OENKOB.



depmeHThI — Onosiorndyeckue kataauzatopbl. CTpoeHue hepMeHTa: aKTUBHBIN
HeHTp, cyOctpatHas cneuuduuHocts. Kodepmentsl. Burtamunbl. Otinuus
(hepMEHTOB OT HEOPTraHUYECKUX KaTaIu3aTOPOB.

VYreBoel: MOHOCaxapu bl (TIIFOK03a, pru003a U Ae30KCUpr003a), Trucaxapuibl
(caxapo3a, JlakTo3a) M ToOJMcaxapuabl (Kpaxmaa, TJUKOIeH, IEeJUII0I03a).
buonoruueckre GyHKIMH YTIIE€BOIOB.

Jlunmuael:  Tpuraunepunasl, Qochonmunuabl, crepouabl. [ uapoduIbHO-
rupopoOHbIe cBoiicTBa. buonormyeckue ¢yHkuun JunuaoB. CpaBHEHUE
YTJIEBOJIOB, OEJIKOB U JIUIMHJIOB KaK HICTOUHUKOB YHEPTUH.

Hykneunossie xkucnorsl: JHK u PHK. Hykneotuaslt — MOHOMEpHI
HyKJIenHOBbIX KucIoT. Ctpoenne u ¢pynkuuu JJHK. Crpoenune u pynkmuun PHK.
Buast PHK. AT®: ctpoenue u pyHKIIHH.

[uTonorus — Hayka o kietke. Knerounast Teopusi — npuMep B3auMOICUCTBUS
uzaei u pakToB B HAYYHOM MO3HAHUU. METO/Ibl U3YUYEeHHUSI KIETKH.

Krnerka kak nienoctnas xuBast cucrema. OOIue npru3HaKky KJIETOK: 3aMKHYyTast
HapyxHas memOpana, monekynsl JIHK kak remermueckmii ammapaT, cucTtema
cuHTe3a Oernka.

Tunbel KJIETOK: »yKapuoTHYecKass U mpokapuotudeckas. OcoOEHHOCTH
CTpOEHHUs TpoKapuoThdeckor kieTku. Kiierounas crenka Oaktepwmii. CTpoeHue
3YKAPUOTUYECKON KIETKU. (OCHOBHBIE OTJIIMYMS PACTUTEIIBHOM, >XKUBOTHOW U
IrpUOHOM KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTEHKA, MJIMKOKAIUKC, UX
¢bynkiuu. [Tnazmarnueckas memOpana, e€ cBoiicTBa u Qpynkiuu. [{utomnasma u eé
opranouipl. OnHoMemOpanHbie opraHouabl kietku: OIIC, ammapar I'onbiku,
n130coMbl. [loyaBTOHOMHBIE OpPraHOWbl KJIETKW: MUTOXOHAPWUH, IUIACTUIBI.
[Ipoucxoxaenne MUTOXOHJApUH W TuIacTuA. Buabl tumactua. HememOpanHbIe
OpraHOUJbl KJIETKU: PUOOCOMBI, KJIETOUYHBIA LIEHTP, LEHTPUOJIU, PECHHUYKH,
KryTuku. OyHKIIMHA OPraHOUJI0B KIIETKU. BriltoueHus.

SAnpo — perynsaropHblii HeHTp KieTku. CTpoeHue snpa: siaepHas 000JI0UKa,
Kapuoruia3ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BENIECTB B KJIETKE.

JdeMoHCcTpanuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneinen, P. Bupxos, Ix.
Yorcon, ®@. Kpuk, M. Yuikunc, P. ®pauknun, K. M. bap.

Junarpammbl: «PacrpeneneHne XuMAYeCKUX 3JIEMEHTOB B HEXKUBOU ITPUPOAELY,
«Pacrnpenenenue XuMUYECKUX 3JIEMEHTOB B JKUBOU MPUPOAE.

Tabmuuel u cxembl: «llepuoanueckass TabauIa XMMHUYECKUX 3JIEMEHTOB,
«CTpoeHre MOJIeKyJIbl BOMIbI», «brocunTes Oenkay, «CTpoeHue MoJIeKyJbl Oemkay,
«Crtpoenne pepmentar, «Hyxnennossie kucnotsl. JJHK», «Ctpoenne monexyssl



AT®y», «CtpoeHne 3yKapruOTHYECKOW KIETKN», «CTPOCHHUE KUBOTHOM KIIETKN,
«CTpoeHre pacTUTENbHON KIETKn», «CTpOEHHE MPOKAPHUOTUYECKOM KIIETKUY,
«CTpoeHue sipa KIEeTKN», «YTIEBOAbY, «JIUmuabh.

OO6opynoBaHne: CBETOBOM MHUKPOCKON, OOOpYIOBaHWE MJIS IPOBEIACHHUS
HAOJIIOICHUI, W3MEPEHM, SKCIEPUMEHTOB, MUKpPONpPENaparbl pPaCTUTEIbHBIX,
KUBOTHBIX U OAKTEPHUAIIbHBIX KIETOK.

JlaGopaTopHblie U NpakTHYecKue padoThi:

JlabopatopHass pabora Ne 1. «/3ydyeHue KaTalUTUYECKOW aKTUBHOCTU
dbepMeHTOB (Ha MpUMeEpPe aMIIIa3bl WM KaTajlas3bl)y.

JlaGoparopHasi pabora No 2. «l3ydeHuwe CTpoeHMsI KIETOK pacTeHU,
KUBOTHBIX U OaKTEpHil MO, MUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpENaparax M HX
OIHCAHUE.

Tema 4. ’KusHeaesTeJIbHOCTh KJIETKH.

OOMeH BelIecTB, WM METa00IM3M. ACCUMUIISALMS (TUTACTUYECKUM OOMEH) U
JTUCCUMWIISIUS (SHEPTeTUYeCKHii OOMEH) — JBE CTOPOHBI EIMHOIO IIpollecca
MeTabonu3ma. Ponb 3aKOHOB COXpaHEHUs BELIECTB W HHEPrUM B IMOHUMAaHUU
MeTaboau3ma.

Tunsl oOMeHa BeniecTB: aBTOTPOGHBIN U reTepoTpodHblid. Poib ¢pepmeHTOB B
0OMEHE BEILECTB U MPEBPALIECHUH SHEPTUH B KIIETKE.

®orocunTe3. CBeroBas u TeMHOBasg (a3pl (¢orocuHTe3a. Peakuun
dbotocunTeza. DPphekTUBHOCTh (HOTOCHUHTE3a. 3HaUeHUE (POTOCHMHTE3a JJIsl KU3HU
Ha 3emuie. BnusiHue ycnoBuii cpeabl Ha (OTOCHHTE3 M CIIOCOOBI MOBBIIIEHUSI €T0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUHU.

XeMOCUHTE3. XEMOCHUHTE3UPYIOIIHE OaKTepUuu. 3HAYEHUE XEMOCUHTE3a s
YKU3HU Ha 3eMII€.

DHepreTruecknii oOMeH B kJeTke. PaciersieHue BelecTB, BBIJCICHHUE U
AKKyMYJIUPOBAHHE SHEPTUU B KIIETKE. DTalbl YHEPTreTUIECKOro oOMeHa. [ mukonus.
bpoxxenne u ero Buibl. KuCIOpOJHOE OKHUCIEHHME, WM KJIETOYHOE JIbIXaHHE.
OxkucnurensHoe pochopunupoBanue. IPHEKTUBHOCTh IHEPTETUUECKOTO OOMEHA.

Peaknmm wmatpuuyHoro cuHTte3a. ['eHermueckas wuHbopmanus u JHK.
Peanuzanus renernueckoil uHGoOpMalNUU B KiIeTKe. |'€HETHYECKUM KO U €ro
cBoiicTBa. Tpanckpunuusa — Marpuunbiii cuaTe3 PHK. Tpancnsauus — OuocunTes
Oenka. Otanbl TpaHcisiuuu. KoaupoBanue amuHoOkucior. Pomb pubocom B
OuocuHTe3e OemnKa.

Hexknerounsie ¢popMmel xu3Hu — BUpychl. Uctopust oTkpeitus Bupycos (/1. U.
NBanoBckuit). OCOOCHHOCTHM CTPOCHHS M KMU3HEHHOTO LMKIAa BHUPYCOB.
bakrepuodaru. bonesnu pacTteHui, KUBOTHBIX W 4YEJIOBEKAa, BbHI3bIBAEMbIC
Bupycamu. Bupyc ummyHnonedunura genoeka (BUY) — BozOyaurens CIT/]a.



OOpaTHass  TpaHCKpUIILIUs, peBepraza W  uHTerpasza.  IIpodunakrtuka
pacrpocTpaHeHHUs BUPYCHBIX 3a00I€BaHUIA.

JdeMoHCcTpanuu:

[Toptpersr: H. K. Konsuos, . U. Banosckui, K. A. Tumupszes.

Tabmunpl u cxembl: «Tunel nmutanusy, «Metadonuzmy, «MUTOXOHAPUSIIY,
«IHepreTudeckuii oomeny, «Ximopomiacty, «Porocuntesyn, «Ctpoenune JIHK»,
«Ctpoenre U PyHKIIMOHHpPOBAHUE TeHa», «CuHTe3 Oenka», «[ eHeTuuecKuili Komy,
«Bupych», «bakrepuodarn», «Ctpoenne u xu3HeHHbIM nuki Bupyca CIIN/a,
O6aktepuodaray, «Permmukamus JJHK».

Ob6opynoBanue: monenu-anmunkanuu «Yasoenue JIHK u tpanckpumnuusy,
«buocunres 6enkay, «CTpoeHue KIeTKu», Mojienb cTpykTypsl JJHK.

Tema 5. Pa3MHOKeHNe M1 HHAMBHUAYAJbHOE PA3BUTHE OPraHU3MOB.

Knerounslii 1uki, wWin >KU3HEHHBIM LUK kieTku. MHTepdaza U MUTO3.
[Ipoueccnl, mportekatomue B uHTepdaze. Pemnukamuss — peakuus MaTPUUHOTO
cunteza JIHK. Crpoenne xpomMocoM. XpOMOCOMHBIM Ha0Op — KapUOTHIL
JIMIIONMAHBIA W TAIUIOMJHBIK ~ XPOMOCOMHBIC — HAOOpBL.  XPOMATHIBI.
[{uTonornueckue OCHOBBI PAa3MHOXKEHUSI W  MHIUBUAYAJIbHOIO  PAa3BUTHUSA
OpraHHU3MOB.

Henenue kierku — muto3. Craaun muto3a. IIpoueccsl, Npoucxonsinne Ha
pPa3HBIX CTAJIUSIX MUTO3a. BUOIOrMYeCKuid CMBICT MUTO34.

[Iporpammupyemasi THOEIb KJIETKH — aroITo3.

DopMbI pa3MHOXKEHHsI OPraHU3MOB: Oecrioyioe U nosnoBoe. Bunbl 6ecmnonoro
Pa3sMHOXEHUS: JICJICHUE HAJABOE, IIOYKOBAHWE OJHO- M MHOI'OKJIETOYHBIX,
CIOpooOpa3oBaHKE, BET€TATUBHOE pa3MHOXKeEHUE. VICKycCTBEHHOE KIOHHPOBAHUE
OpPraHu3MOB, €0 3HAYEHUE JIJIS1 CEJICKIINHU.

[TonoBoe pa3MHOXKEHHE, €r0 OTINYHS OT OECIIOIO0TO.

Meiioz. Cragun wmeito3a. Ilpouecchl, NpOUCXOIAIIME HA CTaAusX Meio3a.
[ToBenenue xpomocom B Meno3e. Kpoccunroep. buonorudeckuii CMbICI U
3HAUYCHUE MEN03a.

['amerorenes — mporiecc 00pa3oBaHHsA TOJNOBBIX KJIETOK Y JKWBOTHBIX.
[TonoBeie xene3bl: CEMEHHUKUA M AMYHUKUA. OOpa3zoBaHHE W Pa3BUTHE IOJIOBBIX
KJIETOK — TaMmeT (CrepMaTo30u[, SHIEKJIeTKa) — CIepMaToreHe3 M OBOTCHES.
OCOOEHHOCTH CTpPOEHMS SULEKIETOK U crepMaTo30ouaoB. OIuiog0TBOpEHUE.
[TapTenorenes.

NunuBunyanbHOoe pa3BuTHe (OHTOTeHe3). OMOPHOHAIBHOE pa3BUTHE
(aMOpuorenes). Jtanbl SMOPUOHATBHOTO PA3BUTHUS Y MO3BOHOYHBIX >KUBOTHBIX:
npobsieHne, TacTpyisnus, opraHoreHes. IloctamOpuoHanbHOE pa3BuTHe. TuUITbI
NOCTAMOPUOHANILHOTO PAa3BUTHUA: TPSMOE, HempsMoe (JIMYMHOYHOE). BrusHue



cpenbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOKIAEHHBIC
YpO/JICTBA.

Poct u pa3Butue pacteHuii. OHTOr€HE3 LBETKOBOTO PACTEHMS: CTPOCHHUE
CEMEHH, CTAINU Pa3BUTHS.

JdemoHcTpanuu:

Tabmunpel u  cxeMbl: «DOpMBI Pa3MHOXKEHHUSI OPraHU3MOB», «J[BoitHOE
OIUIOJIOTBOPEHHE Y IIBETKOBBIX pacTeHUil», «BereraTuBHOE pa3MHOXKEHHE
pacrenuity, «Jlenenue xkietku Oaktepuil», «CTpoeHHE TMOJOBBIX KIETOK,
«Ctpoenne xpomMocoMb», «Knerounsii mukin», «Pemnukanus JHK», «Mwuto3»,
«Metio3», «IIpssMoe U HenmpsiMoe pa3BuTHE», «l'aMeToreHe3 y MJIEeKONMUTAIOUIUX U
yenoBekay, «OCHOBHBIE CTAIMM OHTOT€HE3a».

OGopynoBaHue: MHKPOCKOT, MHKPOIPENAPATHI «CriepMaTo30uibl
MJICKOTTUTAIOLIETO», «SIHeKIeTKa MieKonuTarnero», «Kapmoknnes B KieTkax
KOpeIlKa JyKa», MarHUuTHas MOJAENb-aliuiukanusa «Jlenenue KIeTKn», MOJeNb
JIHK, monens metadha3HOM XpOMOCOMBI.

JlaGopaTopHble U NpakTHYecKue padoThi:

Jlabopatopnasi pab6ora Ne 3. «HaOmroneHue MuTO3a B KIETKAX KOHYMKA
KOpEIIIKa JJyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

Jlaboparopuast pabora Ne 4. «/3yueHue CTpPOCHHS TIOJOBBIX KIETOK Ha
TOTOBBIX MUKPOIIpENnapaTaxy.

Tema 6. HacsieICTBEHHOCTh M H3MEHYUBOCTH OPTraHU3MOB.

[Ipenmer u 3amaun reHeTUKU. MicTopusa pa3BUTHUS T€HETUKU. POb LIUTONIOTUM
¥ SMOpPHOJIOTHH B CTAaHOBJICHUM TEHETHUKU. BKIIall POCCHIMCKUX W 3apyOESKHBIX
y4€HBIX B pa3BUTHE TEHETUKU. MeToapl TEeHETUKU (TUOPUIO0IOTHUYECKUM,
IIUTOICHETUYECKUM, MOJICKYISIpHO-TeHETH4YeCKUii). (OCHOBHBIE T'€HETHUYECKHUE
noHATHs. ['eHeTnyeckas CHMBOJIMKA, UCTIOJb3yeMasi B CXeMax CKPEIIMBaHUM.

3aKOHOMEPHOCTH HaCJIeJIOBaHUs MPU3HAKOB, ycTaHOBJIeHHBIE I'. Menaenem.
MonorubpugHoe cKpeluBaHue. 3aKOH €AUHO-00pa3usi TUOPUIOB TMEPBOTO
nokoJjeHus. [IpaBuino TOMUHUPOBaHUS. 3aKOH PaClICIUICHUs MPU3HAKOB. | nnore3a
YUCTOTHI raMeT. [TomHOe U HemoIHOE IOMUHUPOBAHUE.

JlurnOpuHOEe  CKpeIMBaHME. 3aKOH  HE3aBHCHMOIO  HACJIeHOBaHUS
npu3HakoB.  lluToreHernueckue  OCHOBBI  JUTHOPUIHOTO  CKpEUIMBAHUSI.
AHanu3upymoliee ckpeiurBanue. Fcrnoap30BaHe aHATU3UPYIONIETO CKPEIUBaHUS
JUISL OTIpEJIeTICHUSI TEHOTHITA OCOOH.

CuemnienHoe HacnenoBaHue npu3HakoB. Padora T. Moprana no cuernjieHHoMy
HaCJIeIOBaHUIO T€HOB. HapyIieHue clienieHusi TeHOB B Pe3yJIbTaTe KPOCCUHI OBEPA.

XPpOoMOCOMHas TEOpHs HACIEICTBEHHOCTH. [ eHeTudecKkue KapThl.



I'enernka mosa. XpoMOCOMHOE ONpeAeNeHrne nojia. AyTOCOMBI U TOJIOBBIE
XpoMocoMbl. ['omMoramerHbie W TeTeporamMeTrHbie opraHu3mbl. HacnenoBanue
MPU3HAKOB, CLIETUICHHBIX C TTOJIOM.

HN3MeHunBOCTh. BUbl NK3MEHYHMBOCTH: HEHACIICACTBECHHAS U HACJI€ICTBCHHAS.
Ponp  cpenpl B HEHAcneACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHKA
MOAU(GUKAIIMOHHONW M3MEHUYMBOCTH. BapuaimoHHbIN psijl 1 BapuallMOHHAS KPHUBas.
Hopma peaknuu npusnaka. KonmyecTBEHHbIE M KAYECTBEHHBIE IMPU3HAKU U HUX
HOopMa peakiuu. CBolcTBa MOAU(PUKAIIMOHHON U3MEHYUBOCTH.

HacnmencTBenHasi, WM TEHOTHUIIMYECKas, HW3MCEHYMBOCTh. KoMOMHATHBHAS
W3MEHYMBOCTh. Melo3 U TMOJ0BOM Mpolecc — OCHOBAa KOMOMHATHUBHOM
U3MEHYMBOCTH. MyTallMOHHas U3MEHYNBOCTh. Kitaccudukarus MyTamnuii: reHHbIe,
XpPOMOCOMHBIE, FTeHOMHBbIE. HacToTa U NMpUYMHBI MyTaluid. MyTareHHble (akTopsbl.
3aKOH rOMOJIOTMYECKHUX PSAJO0B B HaclIeACTBEHHON n3MeHunBocty H. . BaBunoga.

BuesnepHast HacI€ACTBEHHOCTh U U3MEHUYHUBOCT.

I'enernka uyenoBeka. Kapuortun uyenoBeka. OCHOBHBIE METOAbI T'€HETHKHU
yeJoBeKa: reHeaJIoTMYECKUM, OJM3HEI[OBBIN, IINTOr€HETUYSCKUHM, OMOXUMUYECKHUH,
MOJIEKYJIIPHO-T€HETUYECKU. CoBpemMenHoe ONPEACIICHUE reHoTUMna;:
MOJTHOTEHOMHOE CEKBEHHPOBAHHUE, T€HOTUIIMPOBAHUE, B TOM YHUCJIE€ C MOMOIIBIO
[111P-ananu3a. HacnencrBenHnble 3a0o0jieBaHMS YEIOBEKA: TI'C€HHBIE OOJIC3HH,
00JIe3HU C HACIEJCTBEHHOW MpPEeapachoioxKEHHOCTbIO, XPOMOCOMHbBIE OOJIE3HHU.
Comatnueckue UM TreHepaTuBHble MyTauuu. CTBOJOBbIe KiIeTKU. [IpuHIUIBI
3JI0POBOTO 00pa3a >KM3HU, TUATHOCTHKHU, MPO(UIAKTUKHI U JICYEHUS TeHETHIECKUX
Oone3Heil. Menuko-TeHeTHYecKkoe KOHCYJIbTHpPOBaHHE. 3HAUCHHE MEAMIIMHCKON
TEHETUKU B MPEAOTBPAICHUU U JICYCHUU TeHETUUECKUX 3a00JIeBaHUI YeI0OBEKA.

JlemoHcTpanum:

[Toptpersi: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B.
Tumodeen-Pecockuii, H. 1. BaBuos.

Tabnuipl U cxembl: «MOHOTHOPUAHOE CKPEIIMBAHUE U €T0 IIUTOT€HETUY eCKast
OCHOBA», «3aKOH PACIIECIICHHS U €r0 IUTOM€HETUYECKask OCHOBAY, «3aKOH YUCTOTHI
rameTy, «JlurubpumaHoe ckpemuBanuey, «L{luTomorunaeckue OCHOBBI TUTHOPHUTHOTO
CKpemuBanusay, «Menosy, «B3zanMonencTBie ajieIbHBIX T€HOBY, «l €HETHYECKHUE
KapThl PACTEHUH, )KUBOTHBIX M 4eNOBEKa», «l'€HeTuka monay», «3aKOHOMEPHOCTH
HACJIEIOBaHU, CIIEIUIEHHOrO C MOJIoM», «KapHOTUIBI 4YelOBEKA U YKUBOTHBIX»,
«Bunpl m3meHunBOCTHY, «MoaudukarmoHHas H3MEHUMBOCThY», «HaciemoBanue
pe3yc-dakropay, «I'eHeTnka rpymm KpoBu», «MyTarmoHHAasI 3MEHYUBOCTH.

OOGopynoBaHue: Mojenu-anmuiukanuu «MOHOTUOPUIHOE CKpelIMBaHUEY,
«Henonnoe nomMuHupoBaHuey», «JurudpumgHoe ckpemuBanue», «llepexpécr
XPOMOCOM», MUKPOCKOIT U MUKpoIipenapart «JIpo3oduiaa» (HopMma, MyTariuu (GopMbl
KPBUIbEB M OKPACKH Teja), repdapuii «I opox moceBHOW.



JlabopaTopHble U IpaKkTHYecKne padoThl:

JlaboparopHast pabora Ne 5. «3yueHue pe3yabTaToB MOHOTHOPHIHOTO U
TUTHOPUAHOTO CKPEIIUBAHUS Y IPO30(HIIbI Ha TOTOBBIX MUKpPOMpEnapaTaxy.

Jlaboparopnas pabota Ne 6. «3yuenne MoaupuKaMOHHON H3MEHYUBOCTH,
IIOCTPOCHME BAPUALIMOHHOIO PsAJIa U BAPUALMOHHOW KPUBOW.

JlaGoparopHasi pabora Ne 7. «AHanu3 MmyTanui y Apo30(uiibl Ha TOTOBBIX
MUKpONpenaparaxy.

[Ipaktuyeckass pabora Ne 2. «CocraBieHME UM aHAJIU3 POJOCIOBHBIX
YEJIOBEKA.

Tema 7. Cestekuusi opranuzmMoB. OCHOBbI O0MOTEXHOJIOTHH.

Cenexuysi Kak Hayka M IpoLecC. 3apOKICHUE CEJIEKUUU U JOMECTHKALUS.
VYyenune H. U. BaBuiioBa o ieHTpax MpOUCXOXKACHUS 1 MHOTO0Opa3us KyJIbTYPHBIX
pacteHuil. LIeHTpbl MPOUCX0XKIEHUS JOMAILIHUX KUBOTHBIX. COpT, MOpOAa, IITAMM.

CoBpeMeHHbIE METO/IbI CeleKIUU. MaccoBBIM U MHAMBUAYAJIbHBIA OTOOPHI B
CEJIKIMU DPACTEHU M KMBOTHBIX. OIEeHKa 3KcTepbepa. BiIM3KOpoaCTBEHHOE
ckpemuBaHue — HHOpuAMHr. Ywucrass nuHusA. CKpelMBAHUE YHUCTHIX JIMHUM.
I'erepo3uc, wnu rubpuanas cuia. HepoacTBeHHOE CKpellMBaHHE — ayTOPUIUHT.
Otnanénnas rubpuauzanus u e€ ycnexu. IckycCTBEeHHBIM MyTareHes u Mnoxy4eHue
NOJUIUIONI0B. JIOCTHKEHUS CENEKIIMA PACTEHUH, )KUBOTHBIX U MUKPOOPIraHU3MOB.

buorexHonorus Kak OTpacib NPOWU3BOACTBA. ['€HHas MHXKEHEpHUs. OTambl
co3ganusi pexkomOunantHor JIHK wu Ttpancrennsix opranuzmoB. Kiierounas
uHxkeHepusd. Kiierounble KyiabTypbl. MUKPOKIOHAIBHOE Pa3MHOXKEHUE PACTEHUM.
KiioHupoBaHue BBICOKONPOAYKTUBHBIX CEJIbCKOXO3MCTBEHHBIX OpPraHU3MOB.

Okonoruyeckue W Atudyeckue  npoosembl. MO —  reHeruyecku
MOJIU(PUIIMPOBAHHBIE OPTraHU3MBI.
JleMoHCTpauuu:

[Toptpersr: H. W. BaBuios, 1. B. Muuypun, I'. JI. Kapneuenko, M. O.
NBaHoB.

Tabmumpel U cxeMmbl: kKapta «lleHTpbl NPOUCXOXKICHUS W MHOT000pa3us
KYJIbTYPHBIX pacTeHuii», «Ilopojbl 1OMalIHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pacteHuit», «OTaanéunas rudpuanzanus», «Padborsl akagemruka M. @. MIBaHoBay,
«ITonmummongus», «OOBEKThl OuoTexHONOTUU», «KieTouHble KyJIbTYypbl U
KJIOHUpOBaHue», «KOHCTpyrpOBaHuE U MEPEHOC TEHOB, XPOMOCOM.

OO6opynoBanue: MyJIsIKH TUIOA0B M KOPHEIIOI0B JUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHui, repoapuii «CenbCKOX03HCTBEHHBIC PACTCHUSY.

JlabopaTopHbIe M IpaKTHYecKHe padoThbI:

Okckypcuss «OCHOBHBIE METOABI U JOCTUKEHUS CEJIEKIUH PACTCHUN WU
KUBOTHBIX (Ha CEJNEKIIMOHHYIO CTaHIIHIO, IJIEMEHHYO bepmy,



COPTOMCHBITATEIbHBIM  y4aCTOK, B TEIUIMYHOE XO34ICTBO, J1aOOpaTOPHUIO
arpOyHMBEPCUTETA UM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. JBoIrOMOHHASE OMOJIOTHS.

[IpeanocbulkM BO3HUKHOBEHMS 3BOJIIOLMOHHOM TEOPUU. OBOIIOLHUOHHAS
Teopusi U €€ MecTo B OMONIOruu. BiusiHME SBONIOIMOHHON TEOpUH Ha pa3BUTHE
OMOJIOTUHU U APYTHUX HAYK.

CBuzerenscTBa HBoMOIUU. [lalleoHTOIOTMYECKHE: TOCIIE0BATEIBLHOCTD
NOSIBJICHUSI BUJOB B MaJ€OHTOJOTUYECKOM JIETONUCH, TMEPEXOTHbIE (POPMBI.
buoreorpaguueckue: cxonctso u paznuune ¢payH u (Gaop MaTepuKoOB U OCTPOBOB.

OMOpPHOJIOTMYECKHE: CXOJACTBA W Pa3iuuMs SMOPHOHOB pa3HBIX BHUOB
NO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJOTHYHBIE,
PYIMMEHTapHBIE OpTraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHYECKUE: CXOICTBO
MEXaHU3MOB HACJIEJCTBEHHOCTH M OCHOBHBIX META0OMUYECKHX MyTeH y BCEX
OpraHU3MOB.

OpomonmonHas Teopust Y. JlapBuHa. Ilpeanochbuiki BO3HUKHOBEHUS
JapBUHK3MA. JIBWXKylMe CHIbl 3BONIONMHM BUAOB 1O JlapBuHy (M30bITOYHOE
Pa3MHOXEHHUE MPU OTPAHUYEHHOCTH PECYPCOB, HEONMpEAENEHHAsT MU3MEHUYUBOCTD,
O6opb0a 3a CylleCTBOBAHUE, €CTECTBEHHBINH OTOOD).

Cunrernueckas Teopus 3o (CTI) u e€ OCHOBHBIE MOJI0XKEHHUS.

Muxkpossosronus. [Tomynsanus kak eauHuIa BUJa U 3BOJIOLHH.

JIBmkymme cuibl ((pakToOphl) SBOJIOLKMUA BUIOB B mpupoae. MyTalnoHHBIN
npouecc ¥ KOMOWHATHMBHAS M3MEHYMBOCTH. llomynsiimoHHBIE BOJHBI U Apend
reHoB. M3051us U MUrpamnusi.

EctecTBennbiit or6op — Hampapistonuii ¢dakrtop sBomonun. DopmMbl
€CTECTBEHHOT 0 0TOOpA.

[Ipucnoco6IeHHOCTh OpPraHU3MOB KakK pe3ynbTaT 3BoNtoLUU. [Ipumepsl
PUCTIOCOOJICHU Y OpraHu3MoB. ApoMop(h03bl U UAHO-aJaNTaI|H.

Bun wu BumooOpazoBanme. Kputepum Buma. OcHOBHBIE  (DOpMBI
BUJ1000pa3oBaHus: reorpaduyeckoe, IKOJIOrHIECKOe.

MakposBomnonus. DopMbl  IBONIONUU:  (uieTHYecKas, IUBEpreHTHas,
KOHBEpreHTHasl, nmapasuienbHas. HeoOpaTuMocTh HBONTIOIUH.

[IpoucxoxJieHHEe OT HeCleLHATM3UpPOBaHHBIX NpelakoB. IIporpeccupyronias
cnenuanu3anusa. AJanTUBHAS paguanus.

JemoHcTpanum:

[Toptpersi: K. JIunnei, XK. b. Jlamapk, Y. {apsun, B. O. KoBanesckuii, K. M.
bap, 3. I'ekkenp, ®. Mromnep, A. H. CeBep1ios.



Tabnuupl 1 cxembl: «Pa3BUTHE OpraHMYECKOro MUpa Ha 3emie», «3apoAbIln

MTO3BOHOYHBLIX  JKHBOTHBIX, «ApXeonTepukc, «Dopmbl OopeOBI 32
cymectBoBanue», «EctecTBeHHBI 0TOOPY», «MHOrooopasue COpTOB pacTEHUN,
«MHoroo0Opasue opoJ JKUBOTHBIX», «[Tomystuuny, «MyTtauuoHHas

U3MEHYUBOCTHY, «Apomopdo3b», «amoamantanuuy», «OOmas gereHepanus»,
«/IBmxymme cunbl 3Bomoouum», «Kapra-cxema wapuipyra mnyremectBus Y.
HNapsunay», «boprba 3a cymectBoBaHue», «lIpucmnocoO0IeHHOCTh OpPraHU3MOBY,
«["eorpagnueckoe BUI000pa3zoBaHue», « IKOJIOTMUYECKOE BUI000PA30BAHHUEN.

OOGopynoBaHue: KOJUIEKIMST HACEKOMBIX C Pa3IMYHBIMU THUIIAMH OKPACKH,
HA0Op IJIO/IOB M CeMsAH, KoyuieKuus «[Ipumepbl 3alMTHBIX MPUCITIOCOOTICHUHN Yy
KUBOTHBIX», Mojelb «OCHOBHBIC HAIPABJICHHUS SBOJIONUHN», 00BEMHAS MOJIETh
«CTpOeHHE TOJIOBHOTO MO3Ta MO3BOHOYHBIX».

buoreorpadguueckass kapra wMwupa, kowiekius «DOpMbI COXPaHHOCTH
UCKOMAEMBIX JKMBOTHBIX W pacTeHWil», wmonenp ammmkanus «llepexpéct
XPOMOCOM», BJIayKHbIE Npenapatsl «PazButne Hacekomoro», «Pa3BuTue JArymkm»,
Mukponpemnapart «Jlpozoduna» (Hopma, myTaruu (GopMbI KPBUTEEB U OKPACKH TEIA).

JlabopaTopHble U IpaKkTH4YecKue padoThl:

JlaboparopHasi pabora Ne 1. «CpaBHeHue BHAOB IO MOpP(]OIOrHYecKOMy
KPUTEPHUION.

Jlabopatopnas padbora Ne 2. «Onucanue nprucrnoco0JIeHHOCTH OpraHu3Ma u eé
OTHOCHUTEIIBHOTO XapaKTepa.

Tema 2. Bo3HMKHOBeHME U Pa3BUTHE KM3HHU HA 3emuie.

JloHay4yHbIe TPEACTaBIEHUS O 3apOXKICHUM XKU3HU. HayuHble TUnoTessl
BO3HMKHOBEHUSl KU3HM Ha 3emJjie: abuoreHe3 W maHcrnepMus. XuMU4ecKas
ABOMIONMS. AOWOTreHHBIA CHUHTE3 OpPraHWYECKUX BEIIECTB M3 HEOPTaHUYECKHX.
DKCIEpUMEHTAIBHOE MOATBEPAKACHNE XUMUUYECKON 3BONIIOLMU. HavanbHbie 3Tarbl
ouonornyeckou sBomronuu. [mmoresa PHK-mupa. @opmupoBanre MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHHE MNPOTOKJIETKHU. l[lepBble KIETKM W HMX 3BOIIOLUSL.
DopMHUPOBAHNE OCHOBHBIX TPYIII KUBBIX OPTaHU3MOB.

PazButne xu3Hu Ha 3emuie 1o 3pam U nepuogaM. Karapxeil. Apxeiickas u
npotepo3oiickas d3pbl. Ilameosoiickas 3pa W €€ TepUOabl: KEMOPHUCKHUM,
OPJAOBUKCKHUH, CLITYPUHUCKHAM, NEBOHCKUM, KAMEHHOYT OJIbHBIN, TIEPMCKHUU.

Me3o30KcKas 3pa v €€ NEPUOAbI: TPUACOBBIN, FOPCKUNA, MEITOBOM.

KaiiHo30Mckass »pa W €€ mnepuoabl: MAJICOr€HOBBIM, HEOICHOBBIM,
AHTPOMNOT€HOBBIM.

XapakTepuCTUKa KiIUMara U T€OJIOTUYECKUX MporeccoB. OCHOBHBIE 3TaIlbl
HBOJIIOIMM PACTUTENIBHOIO M KHUBOTHOIO MHUpa. ApomMop]o3bl y pacTeHuidl u
KUBOTHBIX. [10siBIIEHME, pacBET U BBIMUPAHUE TPYII )KUBBIX OPTAHU3MOB.



Cucrema OpPraHMYECKOro MHpPA KaK OTpaxkeHWe HIBONMIOIUU. (OCHOBHBIC
CHUCTEMAaTUYECKHUE TPYIbl OPraHU3MOB.

DBOJIIOIMS YETTOBEKA. AHTPOIIOJIOrUs KaKk Hayka. Pa3Burue npencraBieHUi o
NPOUCXOXKIACHUU YelloBeKa. MeToabl H3ydeHHusi aHTpororeHe3a. (CxXoictBa u
pa3nuyus 4E€IOBEKA U )KUBOTHBIX. CUCTEMATHUUECKOE MOJTOKEHHUE YEIOBEKA.

JBrxyiire cuiibl (hakTopsl) aHTpororenesa. HacneacrBeHHas ”3MEHUYHUBOCTh
U eCTeCTBEHHBIN 0TOOp. OOIecTBEHHBIN 00pa3 >KW3HH, H3TOTOBJICHUE OPYAH
TpyAa, MBILJIEHUE, PEYb.

OCHOBHBIE CTaAUU W BETBU 3BOJIIOIMU YEJIOBEKA: aBCTPAIONUTEKH, HeloBek
yMenbi, YemoBek npaMoxondiiuu, YenoBeK HeaHAEpPTalbCKuM, YenoBek
pa3ymHbIii. Haxonku HMCKOMaeMbIX OCTaTKOB, BpPEMs CYIIECTBOBaHHUS, 00JACTh
pacnpocTpaHeHusi, 00bEM TOJI0BHOTO MO3Ta, 00pa3 )KU3HU, OPYIH.

UYenoBeueckue packl. OCHOBHBIE  OOJBIIME  pachl:  €BPOIEOUHAS
(eBpasmiickasi),  Herpo-aBCcTpajJioujHasi  (3KBAaTOpHAJIbHASs]),  MOHIOJOMIHAS
(a3maTcko-amepukaHckas).  YepThl  MPUCIOCOOJICHHOCTH  MPEACTaBUTENCH
YEJIOBEUECKUX pPac K YCJIOBHUSIM CYHIECTBOBAHUA. EIMHCTBO YEIIOBEYECKUX pac.
Kpuruka pacusma.

JdeMoHCcTpanuu:

[Toptpersi: ®@. Pean, JI. Ilactep, A. . Omapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmunpl 1 cxembl: «Bo3HukHoBeHHe COJIHEUHOW cHUCTEMBI», «Pa3Butue
opraHuyeckoro wmupa», «PacturenpHas KieTka», <« KuBOTHas  KJIeTKay,
«IIpokapuornueckasi kierka», «CoBpeMEHHas CHUCTeMa OPraHMYECKOro MHpay,
«CpaBHEHUE AaHATOMUYECKMX YEPT CTPOCHUSI YEJIOBEKAa U UEIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa TAJCOHTOJOIMYECKUX  HAXOJOK  IPEIAKOB
COBPEMEHHOI'0 4YelnoBeKay, «/lpeBHeuiue moan», «pesHue mroan», «llepsbie
COBPEMEHHBIE JIIOANY, «UeroBeuecKne pace».

O6opynoBanue:  Mmymsiku  «lIpoucxoxnenne — yenoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HeaHJepTalblla, KPOMAaHbOHIIA), CJCNKU WU
U300paKEHUsI KaMEHHBIX OpYAWIl TEPBOOBITHOIO 4YelIOBEeKa (KaMHH-YOMIEPHI,
pyOuna, ckpebna), TreoxpoHoJoruyeckass TaOnuna, Kowiekuus «DopMbl
COXPAaHHOCTU MCKOMAEMBIX KUBOTHBIX U PACTCHUIN».

JlaGopaTopHblie U npakTU4YecKue padorThli:

[TpakTuueckast pabora Ne 1. «/3yueHue MCKOMAaEMbIX OCTAaTKOB PACTEHUH U
KUBOTHBIX B KOJUIEKIIMSIX.

DKCcKypeusi «IBONIONUS OPraHMYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
Hay4YHBIN WA KPACBEIYECKUN MY3€i).

Tema 3. OpranusMbl U OKpPY:KaIIAs Cpeaa.



DKOJOrvs Kak Hayka. 3aJaud U pa3Jienbl SKOJOruH. MeTobl HKOIOrMYeCKUX
UCCJIeIOBAaHUM. DKOJIOIrMYECKOEe MUPOBO33PEHHUE COBPEMEHHOTO YETIOBEKA.

Cpenpl oOuTaHUsT OPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYIIHAs, IMOYBEHHAs,
BHYTPUOPTaHU3MEHHAS.

Okonornyeckue (akrtopel. Kiaccupukanuss >3KoI0ruyeckux (PakTopoB:
abuotnyeckue, OWOTHMYECKHME W aHTPOIOreHHble. JIelCTBHE HSKOJIOrHMYECKHX
(hakTOpOB Ha OPraHU3MBI.

AOGuotnueckue (akTopbl: CBET, TEMIEPATypa, BIAKHOCTb. DOTONEPUOIU3M.
[Ipucnocobnenust OpraHu3MOB K  JCHCTBUIO  aOMOTHMYECKMX  (PaKTOpOB.
bronornueckre puTMBI.

buornueckue dhaxTopsl. Bunbl OMOTHYECKUX B3aUMOACHCTBUN: KOHKYPEHITHS,
XUIIHUYECTBO, cUMOMO3 U ero (opmsl. [lapazutusm, xoomepaius, MyTyalusM,
KOMMEHCaIu3M (KBapTUPAHCTBO, HAXJICOHUYECTBO). AMEHCAIU3M, HEUTpAIU3M.
3HaueHre OWOTHUYECKUX B3aMMOJEWUCTBHUM /Jii CYIIECTBOBAHUS OPraHU3MOB B
IPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XApAKTEPUCTHUKU momyjsuud. OCHOBHBIE IOKA3aTENH
HNOMYJISUMU: YHUCIEHHOCTh, IJIOTHOCTh, POXKJIA€MOCTb, CMEpPTHOCTb, IPHUPOCT,
Murpanus. J{nHaMuka YuCIEHHOCTHU MONMYJISIUUU U €€ PEryJIsLus.

JdeMoHcTpanuu:

[Toptpetsi: A. I'ymOonbar, K. @. Pynbe, O. ['ekkerns.

Tabmuuel 1 cxembl: kapra «[Ipupoansie 30HbI 3emuny, «Cpeabl 0OUTaHMS
opraHusMoB», «®Doronepuoauzm», «llonynsamuu», «3aKOHOMEPHOCTH pOCTa
YHCIEHHOCTHU NOMyJIAIuU HHPY30pun-Tyhenpkn», «llumessie nenm».

JlabopaTopHble U IpaKkTHYecKne padoThbl:

Jlabopatopnas pabora Ne 3. «Mopdosornyeckre 0COOEHHOCTH PacTeHUN U3
Pa3HBIX MECT OOUTAHUS.

JlaboparopHast pabota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KOJIEyCay.

[Ipaktuueckas padora Ne 2. «[loncyéTr miIOTHOCTH NOMYNSIUN Pa3HbIX BUIOB
PaCTEHUI.

Tema 4. Coo011ecTBa 1 YKOJOrHYE€CKHE CHCTEMBI.

Coo0miecTtBo opranu3mMoB — OuoneHo3. CTpyKTypbl OHMOLIEHO3a: BUIOBa,
NpoCTpaHCTBEHHasA, Tpoduueckas (muieBas). Bunpbl-gomunantsl. CBsizu B
ouoneHose.

Dkoyoruyeckre cucrtembl (3kocucTembl). lloHsiTHe 00 »3KocHCTEME W
ouoreonieHo3e. @DYHKIIMOHATbHBIE KOMIIOHEHTbI HKOCUCTEMBI: TMPOAYLIEHTHI,
KOHCYMEHTBI, peAyleHThl. KpyroBopoT BeleCTB U MOTOK SHEPTUHU B SKOCUCTEME.
Tpoduueckue (munieBsie) ypoBHU dKOCUCTEMBI. [TuieBrie nenu u cetu. OCHOBHBIE
NOKAa3aTelu 3KOCHCTEMbl: OMoMacca, NPOAYKIHUS. OKOJIOIMYECKUE MHPaAMUJBI:



OPOJYKIIMU, YHUCICHHOCTH, OuoMacchl. CBOICTBA HSKOCHUCTEM: YCTOWYHMBOCT,
caMoperymsiuus, pazsurue. Cykieccusl.

[IpuponHble IKOCUCTEMBI. DKOCUCTEMBI 03€pP M PEK. DKOCUCTEMA XBOWHOIO
WJIM IIUPOKOJIMCTBEHHOIO Jieca.

AHTpOIIOr€HHbIE  3KOCHCTEMBL.  ATPO3KOCHCTEMBI. Y POO3IKOCHCTEMBI.
buonoruueckoe 1 X034iCTBEHHOE 3HAUEHHUE arpOdIKOCHUCTEM U YPOOIKOCUCTEM.

buopasznooOpasue kak ¢akrop ycroiunBoctu dKocucteM. CoxpaHeHUe
OMOJIOrMYEeCKOro pazHooOpasus Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6uocdepe. I'panuiibl, cocTaB U CTPYKTypa
ouochepnl. KuBoe BemectBo u ero ¢yHkuuu. OcobeHHOCTH Ouochepbl Kak
rI00aIbHOM JKOCHCTeMBbl. J[MHaMHueckoe paBHOBECHE U oOpaTHasi CBSI3b B
ouocdepe.

KpyroBopoTsl BellecTB U OMOT€OXUMHUYECKUE IUKJIIBI JIEMEHTOB (yTiiepoa,
azora). 3oHabHOCTh Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B OMochepe 3emiin. AHTPOIIOTeHHBIE M3MEHEHUS B Onocdepe.
['mo6anbHbBIE YKOIOTHYECKUE TIPOOTIEMBI.

CocyiiecTBoBaHMe MPUPOIbI U YesioBeuecTBa. CoxpaHeHue ornopazHooOpasus
KaK OCHOBa YyCTOMYHMBOCTH Ouocheprl. OCHOBa palMOHAIBHOTO YIpPaBICHUS
NPUPOAHBIMHA PECYPCAMU U UX HCIIONb30BaHME. JloCTIKEeHNs OMOJIOTHH U OXpaHa
IPUPO/IBI.

JemoHncTpanum:

IToptpetsr: A. JIx. Tencau, B. H. Cykaués, B. 1. Bepnaackuii.

Tabauupr u cxemsl: «llumieBsie nenu», «bUOLIEHO3: COCTaB U CTPYKTYpay,
«IIpupogueie coobmiectBay, «llenu nutaHus», «IKOJOrMUECKasi TUpPaAMUJIAY,
«buocdepa u yenoBek», «IKOCUCTEMA IUPOKOIUCTBEHHOrO Jiecay, «IKOocUcTeMa
XBOMHOro  Jjeca», «buomeHo3 BogoéMa», «ArpoueHosdy», «lIpumepHbie
AHTPOIIOrE€HHBIE BO3JAEHUCTBUS HA IPUPOLY», «BaxkHenme HCTOYHUKY 3arpA3HECHUS
BO3JlyXa M TPYHTOBBIX BOA», «llouBa — BaxkHelmIasi cocTaBistomias ouocheps»,
«®akTtopel  nerpajauuud  nouB»,  «llapHukoBblii  3ddekT»,  «DakTOpHI
PaAMOAaKTUBHOTO 3arpsisHeHus Oumocdeprb», «OOmas crpykrypa Ouocheps»,
«Pacnipoctpanenne xu3Hu B Ouocdepe», «O30HOBBI dKpaH Ouocheps,
«Kpyrosoport yriepona B Ouochepey, «KpyroBopoT azora B IpUpOIEH.

OO6opynoBanue: Mopaenb-anmukanus «TunuyHble OMOLEHO3bI», TepOapwuii
«PacturenbHbIe COOOIIECTBaY, KOMUIEKIIMA «broleHo3y», «Bpeaurenu BaKHEHITNX
CEIIbCKOXO3SIICTBEHHBIX KYJIBTYp», TepOapuu v KOJUICKIIUNA PACTCHHUH U )KUBOTHBIX,
NpUHAJISKAIINE K Pa3HBIM SKOJIOTUUECKUM TpyIiaM ogHOro Buaa, KpacHast kaura
Poccuiickoit  ®enepanun, H300paKEHUST OXpaHSAEMBIX BHJIOB PpACTEHUU W
KUBOTHBIX.



INIAHUPYEMBIE  PE3VJIBTATbBI OCBOEHUA [TPOIPAMMLI 11O
BMOJIOTMN HA  BA3OBOM  VYPOBHE CPEJHEI'O  OBLIEI'O
OBPA30OBAHIA

Cornacio ®I'OC COO, ycraHaBiauBarTCsS TpeOOBaHUS K pe3yJbTaram
OCBOCHHUS OOYyYaIOIMMHUCA TIporpaMM  CcpeaHero oOmero oOpa3oBaHMS:
JMYHOCTHBIM, METAMPEAMETHBIM M MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType AMYHOCTHBIX pE3yJNbTATOB OCBOCHUS IpeaMera «buosorus»
BBIJICJICHBI CJIEAYIOIINE COCTABJISIONINE: OCO3HAHNE OO0YYalOIUMUCS POCCUMCKON
rpaXXJaHCKON MJACHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONpENENeHUI0, HaJINdhe MOTHBAllMM K  OOy4YeHHI0  OWOJIOTHH,
[[€JICHANIPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHUW JIMYHOCTH HA OCHOBE
KJIFOUEBBIX I[IEHHOCTEH W MCTOPUYECKUX TPAJAUIUMN Pa3BUTHUA OHOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIMXCS PYKOBOJICTBOBATHCS B CBOCH
JEATENBHOCTH LIEHHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMHA CHCTEME
OMOJIOrMYECKOT0  00pa30BaHMs, HAJIUYME HSKOJOTMUECKOTO IPaBOCO3HAHUS,
CITIOCOOHOCTH CTaBUTH 1I€JIU U CTPOUTD KU3HEHHBIE TIIaHBI.

JIMYHOCTHBIE PE3YyJIbTAaThl OCBOCHUA NpeaMeTa «bromorus» TOCTUTraroTCs B
EIMHCTBE YYCOHOW ¥ BOCIUTATENBHOW JCSITEIIBHOCTHA B COOTBETCTBUU C
TPAJIULIMOHHBIMUA POCCUUCKUMU COIMOKYJBTYPHBIMU, HCTOPUYECKUMH U TYXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, MPHUHSATHIMUA B OOIIECTBE MpaBWIaMU M HOPpMaMU
MOBEJICHUS M CIIOCOOCTBYIOT IIpOIlecCaM CaMOIIO3HAHHUS, CAaMOBOCIHTAaHHS U
CaMOpa3BUTHUSA, PpA3BUTHUA BHYTPECHHEHM TMIO3UMLIHMM JIMYHOCTH, MaTPUOTU3MA,
YBAKEHUS K 3aKOHY M ITPABOMOPSIAKY, YEJTOBEKY TPYZa U CTapIIEMy IOKOJECHUIO,
B3aUMHOI'0 YBa)KCHHS, OEpPEKHOr0 OTHOIIEHUS K KYJbTYPHOMY HACJICIUI0 U
TpAAUIUAsIM MHOTOHAIIMOHAJIIBHOrO Hapoaa Poccuiickon denepannu, OTpupoie U
OKpYXarolIen cpee.

JInuHOCTHBIE pE3yJbTaThl OCBOEHHUS YyueOHOro mnpeaMera «buoaorus
JOJDKHBI OTpaXkaTh TOTOBHOCTH U CIIOCOOHOCTH 00YUYAIOIIUXCS PYKOBOJACTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEH MO3UIIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHHMX  YOEXIEHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBA, PACIIMPEHUE KU3ZHEHHOTO
ONbITa U OMNbITA ACATEILHOCTH B IMPOIECCE pealvu3ald OCHOBHBIX HAlpaBJICHUMN
BOCTIUTATEIbHOM JESITEIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpaKIaHCKOro BOCIIMTAHUS

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3ULIMKM 00YYAIOIIEToCcs KaK aKTUBHOTO U

OTBETCTBEHHOT'O WICHA POCCUMCKOI0 OOIIECTBA;



OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX MTPaB U 00513aHHOCTEH, YBOXKEHHE 3aKOHA
Y TIPaBONOPSIIKA;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATEIbHOCTH MTPHU CO3/IaHUU y4EOHBIX
NPOEKTOB, PEIICHWH Yy4YeOHBIX W TIO3HABATEIBHBIX 3a/1a4, BBIMOJIHEHUHU
OMOJIOrMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OMNpPEAENATh COOCTBEHHYIO IMO3UIIMIO TIO OTHOIICHHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSCHSTH €€

YMEHHE yYWUTHIBATH B CBOMX JIEUCTBHSIX HEOOXOIMMOCTH KOHCTPYKTHBHOTO
B3aUMOJICHCTBHUS JIFOJEH C pa3HbIMU YOSKICHUSIMU, KYJbTYPHBIMU IIEHHOCTIMU U
COLIMAIbHBIM ITOJIOKEHHUEM;

FOTOBHOCTh K COTPYIHUYECTBY B IIPOLECCE COBMECTHOI'O BBINOJIHEHUS
y4eOHBIX, T[O3HABATEIIbHBIX M HCCJIEAOBATEIbCKUX 3aJlad, YBaXKUTEIHHOTO
OTHOIICHHUS K MHEHUIO OIMOHEHTOB NpPH OOCYXKJACHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOT0 COICPKAHUS;

FOTOBHOCTh K T'YMaHUTAPHOM U BOJIOHTEPCKOU JIEITEIBHOCTH;

2) NATPUOTHUYECKOT0 BOCTIUTAHUS :

c(hOopMUPOBAHHOCTb POCCUNUCKON rpakIaHCKON UJEHTUYHOCTH, TATPUOTU3MA,
YBa)KEHHUS K CBOEMY HapOJly, 4YyBCTBAa OTBETCTBEHHOCTH mepen PonnHoil, ropaoctu
3a CBOM KpaH, cBOIO PoauHy, CBOM S3BIK M KYJBTYpy, NPOIUIOE M HACTOALIEE
MHOT'OHAIIMOHAJIBHOTO Haponaa Poccuu;

LIEHHOCTHOE OTHOIIIEHUE K NMIPUPOJHOMY HACJIEIUIO U MAMSATHUKAM IPUPOJIbI,
NOCTHKEHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTHUSAX, TPY/IE;

CIIOCOOHOCTHh OIIEHWBATh BKJIAJ POCCHUHCKUX Y4YEHBIX B CTAHOBJICHHE H
pa3BuTHE OWOJIOTUM, TOHUMAHMS 3HAYCHUS OWOJOTMU B TMO3HAHUU 3aKOHOB
MIPUPO/IBI, B dKU3HHU YEJIOBEKA U COBPEMEHHOTr0 0OIIIeCTBa;

uaeiiHas yOeXIE€HHOCTh, TOTOBHOCTh K CIy)KeHHIO W 3ammre OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 Cy/Ib0Y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

OCO3HAaHME JYXOBHBIX IEHHOCTEN POCCUMCKOIr0 HApO/Ia;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUYECKOTO TIOBE/ICHHSI;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W MPUHUMATh OCO3HAHHBIE PEIICHWS,
OPHUEHTUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBbI U LIECHHOCTH;

OCO3HAHHE JIMYHOTO BKJIAJ[a B TOCTPOEHUE YCTOMYMBOrO OYyAYIIEro;

OTBETCTBEHHOE OTHOLIECHHUE K CBOUM POJMUTENSIM, CO3/IaHUI0 CEMbU HA OCHOBE
OCO3HAHHOI'O TMPHHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauuusIMu HapoaoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYAs ICTETUKY OBbITa, HAYYHOTO U
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHUN’;



MOHUMAaHHE YMOIIMOHAIBHOTO BO3/ICUCTBUS KUBOM MPUPOJILI U €€ [IEHHOCTH;

TOTOBHOCTh K CAaMOBBIPOKEHHUIO B Pa3HBIX BHJIaX HCKYCCTBA, CTPEMJICHHE
MPOSIBIATh KAYECTBA TBOPUYECKOU JIMUHOCTH;

5) ¢usuueckoro BocnuTaHusi, GOpMHPOBAHMS KYJbTYPbI 310POBbSl U
3MOIMOHAJIBLHOIO 0JIaromoJIy4ns:

NOHUMAaHUE U pean3alus 3JJ0pOBOro U 0€30MacHOro 00pasza JKU3HU (310POBOE
UTaHue, COOJII0IEHNE TUTUEHNYECKUX MMPABUI U HOPM, COATaHCUPOBAHHBIN PEKUM
3aHATHM W OTHABIXa, peryispHas (Qu3nydeckas aKTUBHOCTH), OEpEeKHOTO,
OTBETCTBEHHOT'O U KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (DU3UUECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

NOHUMAHWE 1EHHOCTH MPaBWI HWHIWBUAYAIBHOTO U  KOJJIEKTUBHOI'O
0€30MacHOr0 MOBEACHUS B CUTYAIIUSAX, YTPOKAIOIIUX 3/I0POBBIO U KU3HU JIOJICH;

OCO3HAHUE TOCEICTBUN M HEMPHUATHUS BPEIHBIX MPUBBIUEK (YMOTpeOIeHUs
AJIKOT 0JIsI, HAPKOTUKOB, KypEHUs);

6) Tpy10BOr0 BOCIUTAHMS:

TOTOBHOCTH K TPYZy, OCO3HAHNE LHEHHOCTH MacTEpCTBa, TPYAOI00HE;

TOTOBHOCTh K AKTUBHOM JESTEIHHOCTH TEXHOJOTMYECKOW U COLMAIBHOM
HAIPABJIEHHOCTH, CIIOCOOHOCTh MHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOSTEIHHO
BBITIOJIHATh TaKyI0 JAESTEIbHOCTD;

MHTEpPEC K pa3IuuHbIM cepam npodecCHoHaIbHON JeATeTbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyayiied mnpodeccud ¢ Peau30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TUIAHbL;

TOTOBHOCTh W CHOCOOHOCTh K OOpa3oBaHMIO W CaMOOOpa30BaHUIO Ha
MPOTS)KEHUU BCEHN KU3HU,

7) 3K0JIOrH4e€CKOro BOCIIMTAHMS

AKOJIOTHYECKH 11eJIECO00Pa3HOE OTHOIICHHE K MPUPOIE KAaK UCTOUHUKY KUZHU
Ha 3emJie, OCHOBE €€ CYyIIECTBOBAHUSI;

MOBBIIICHUE YPOBHS HKOJIOTUYECKON KyJIbTYphl: MPUOOPETCHUE OIbITA
IUIAHUPOBAHUS TOCTYNKOB W OIEHKM WX BO3MOXHBIX TIOCJIEACTBUN  JIst
OKPY’KAIOIIEH CPEBI;

OCO3HAaHHE TJI00aTBPHOTO XapaKTepa IKOJOTHMYECKUX MpoOjIeM W MyTed uX
pernieHus;

CIIOCOOHOCTbH UCIOJIb30BaTh MPUOOpETaEMbIe TPU U3YUEHUN OMOJIOT UM 3HAHUS
M yMEHUS TpU  PEIICHHH TpoOJieM, CBSI3aHHBIX C  PAIMOHATBHBIM
OPUPOJONOIb30BAHUEM  (COONIOJIEHHE  TpaBWJl  TOBEACHUA B  IPUPOJIE,
HAIIPaBJICHHBIX Ha COXPAHEHUE pPABHOBECUSI B DJKOCHUCTEMaX, OXpaHy BHJIOB,
IKOCHUCTEM, OHochephl);



AKTUBHOE HENPUATUE ACUCTBUM, IPUHOCAIINX BPEA OKPYKAIOLIEW TPUPOTHON
cpelle, yMEHHE MPOTHO3UPOBATh HEOJATONPUSTHBIE SKOJIOTUYECKUE TMOCIEICTBUS
IPEeANPUHUMAEMBIX IEHCTBUN U ITPEAOTBpALaTh UX;

HAJIMYKE PA3BUTOrO 3KOJOTMYECKOr0 MBIIIJIEHUS, 3KOJIOTMYECKON KYJIbTYpHI,
OIbITa JEsITENbHOCTH HKOJIOTMYECKOM HAIpPABJIEHHOCTH, YMEHUS
PYKOBOJICTBOBATBHCS MMM B IIO3HABATEJIbHOM, KOMMYHHMKaTUBHONH WM COLMAJIBHOU
IPAKTUKE, TOTOBHOCTH K YYaCTHIO B IPAKTUYECKOMN AEATEINBHOCTH IKOJIOIMUECKOM
HAIpPABJIEHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(OPMUPOBAHHOCTb MMPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKH M OOILIECTBEHHOW NPAaKTHKH, OCHOBAHHOIO HA JUAJiOre
KYJbTYp, CIOCOOCTBYIOIIET0 OCO3HAHHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPIIECHCTBOBAHHUE SI3bIKOBOM M UYUTATEIbCKOM KYJbTYpbl KaK CpeACTBa
B3aUMOJICHCTBHSI MEXKY JIFOAbMU U IO3HAHUS MUDPA;

NOHMMaHUe crnenu@uKku OWOJIOTUM KaK HayKd, OCO3HaHUS €€ poiu B
(GopMUpPOBAaHUU PAIMOHATBHOIO HAYYHOTO MBIIIJIEHUS, CO3/aHUU LIEJIOCTHOTO
Npe/ICTaBlIeHUss 00 OKpY)KaloUeM MHpE KaK O €AMHCTBE MPUPOJbI, YETOBEKAa U
obmiecTBa, B IO3HAHUM HPUPOJIHBIX 3aKOHOMEPHOCTEH U pelIeHHH Hpolsem
COXpaHEHUs IPUPOJAHOIO0 PABHOBECHS;

yOEeXKIEHHOCTh B 3HAYMMOCTU OHMOJIOTMHU JJII COBPEMEHHOW IMBUJIM3ALNM:
oOecrieyeHus: HOBOI'O YPOBHSI Pa3BUTHS MEAMIIMHBI, CO3/IaHHE TEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIOCOOHBIX  pellaTh PEeCcypcHble  NpoOJEeMBbl  pa3BUTHUS
YeJI0BEUECTBa, NIOMCKA MyTel BbIXOAA U3 INIOOATBHBIX IKOJOTHYECKUX MPOoOJieM U
o0OecrieyeHusi  nepexoja K  YCTOMUMBOMY  Pa3BUTHIO,  PalMOHAIBHOMY
UCIOJIb30BAaHUIO TMPUPOJHBIX PECYpCOB U (POPMUPOBAHUIO HOBBIX CTAHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUH OHMOJIOrMYECKUX 3HAHUM B LEIIX
NOBBILIEHUS OOIIEN KYyJIbTYpbl, €CTECTBEHHO-HAy4HOW TIPAaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHATILHOW TPaMOTHOCTU OOydarommxcs, GopMupyeMoi
IpY U3y4YE€HUU OUOJIOTHH,

NOHMMAaHUE CYIIHOCTU METOJOB IO3HAHMS, UCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaxX, CIOCOOHOCTH UCIOJIb30BaTh MOJIy4aeMble 3HaHHUS [JIsl aHalu3a |
OOBSICHEHMSI SIBJICHUM OKpY)KAlOIIEro MUpa M NPOUCXOASIIHUX B HEM HM3MEHEHUH,
yMEHHE JielaThb OOOCHOBAHHBIE 3aKJIIOUEHUS HAa OCHOBE HAy4YHBIX (AKTOB U
UMEIOIUXCS JaHHBIX C LEJbI0 MOJYyYEeHHs TOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSATENIbHO MCMOIb30BaTh OMOJIOTUYECKUE 3HAHUS IS
peleHus npobJieM B peabHbIX )KU3HEHHBIX CUTYalIUsX;

OCO3HAHME ILIEHHOCTU HAYYHOM JEATEIbHOCTH, TOTOBHOCTH OCYILECTBIISTH
IPOEKTHYIO M HCCIIEA0BATENbCKYIO AESTEIBHOCTh HHAMBUAYAIBHO U B TPYIIIE;



TOTOBHOCTh M  CIIOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUI0, K AKTUBHOMY IOJYYEHHIO HOBBIX 3HAHUWA MO OHOJIOrMU B
COOTBETCTBUM C KU3HEHHBIMU TOTPEOHOCTSIMHU.

METAINPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yiabTaThl OCBOCHHS yd4eOHOTO mpeamera «buomorus»
BKJIIOYAIOT: 3HAuYuMMBbIe JJs (OpMHpOBaHHS MHUPOBO33PEHUS OOYyYaAIOIINUXCS
MEXTUCIUTUTMHAPHBIC (MEXIIPEIMETHBIC) OOIICHAYYHbIE MOHSATHS, OTPaKAIOIINE
IEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa M ChHeuu(uKy METOJO0B TMO3HAHMUS,
UCTOJIb3YeMbIX B €CTECTBEHHBIX HayKaX (BEIECTBO, YHEPIUs, sIBICHUE, MPOLIeCC,
CUCTEeMa, HAy4YHBIM (DaKT, MPUHIIMI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs,
ucclieloBaHre, HaOI0IeHNne, U3MEPEHHE, IKCIIEPUMEHT U IPYTUX ), YHUBEPCATbHbIE
yueOHbIe JCeHCTBUS (IIO3HABATENIbHBbIE, KOMMYHUKATHUBHBIC, PETYJISITUBHBIC),
obecneunBaomue GopMupoBaHue (PyHKIHOHATBHON IPaMOTHOCTH U COLUATBHON
KOMIIETEHIIMM  OOYyYalolHUXCs, CHOCOOHOCTh OOY4YalIIMXCA  HMCIOJIb30BATh
OCBOEHHBIE MEKIUCIUITIMHAPHBIE, MUPOBO33PEHUECKNE 3HAHMS U YHUBEPCAIbHbBIE
y4eOHBIC IEWCTBYSI B TIO3HABATEIHLHON U COIMATILHOM MPaKTHKE.

MeranpeaMeTHble pe3yNbTaThl OCBOCHHS MPOTrPaMMbl CPETHEro OOIIEro
00pa30BaHus TOJKHBI OTPaXXaTh:

OsiaseHue YHHBepPCAJIbHBIMH yueOHBIMU MO3HABATEIbHBIMH
AeCTBUAMMU:

1) 6a3oBbIe JIOTHYECKHE ICHCTBUS:

CaMOCTOATENILHO  (OPMYJNHMpPOBAaTH W aAKTyaJlIM3UpOBaThb  MpoOJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIONIb30BaTh TMPU OCBOCHWM 3HAHUNW TPHUEMBI JIOTHUYECKOTO MBIUICHUS
(aHanmu3a, CHHTE3a, CPaBHEHUs, KiIacCU(pUKAIIK, 0000IIEHNS), PACKPBIBATH CMBICT
OMOJIOTUYECKUX TIOHATHH (BBIACTATH WX XapaKTEPHbIC MPU3HAKH, YCTAHABIIUBATH
CBSI3M C IPYTUMU MOHSATUSIMU);

ONpeAeNITh IEIU JEATEeIbHOCTH, 3aJaBas MapamMeTpbl M KPUTEPUH HUX
JTOCTHYKEHHS, COOTHOCUTD PE3yIbTAThI JESITEILHOCTH C TIOCTABJICHHBIMU IENISIMU;

UCIOJIb30BaTh OMOJIOTMYECKUE MOHATHUS ISl OObsICHEHUS (DAKTOB U SIBJICHUI
KUBOU MPUPOJIBI;

CTPOUTH JIOTMYECKHE pACCYXKICHUS (MHIYKTUBHBIC, JI€yKTUBHBIE, IO
aHAJIOTWM), BBIABIATH 3aKOHOMEPHOCTH W TPOTHBOPEYHS B PacCMaTPUBAEMBIX
SBIICHUSX, (DOPMYIHPOBATH BHIBOABI U 3aKITIOUCHHS,

PUMEHSTh CXEMHO-MO/IEIbHBIE CPEICTBA JUISI TPE/ICTABIICHUS CYIIECTBEHHBIX
CBS3€H W OTHONIEHWH B M3yYaeMbIX OHOJOTHYECKUX OOBEKTaX, a TakkKe
POTUBOPEYHMA PA3HOTO PpOJAA, BBIABICHHBIX B PA3IUYHBIX HH()OPMAITMOHHBIX
UCTOYHUKAX;



pa3pabarbiBaTh IUIaH PEIICHUS MPOOJIEMBbI C YUETOM aHAIN3a HMEIOIINXCS
MaTepUaJbHBIX U HEMaTEepUaIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JIEITETLHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJSIM, OIIEHUBATh PUCKH MOCIEICTBUI IS TEIbHOCTH;

KOOPJAMHUPOBATh U BBIMOJIHSITH pabOTY B YCIOBUSIX PEaTbHOT0, BUPTYaJIbHOIO
U KOMOMHUPOBAHHOT'O B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOIIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHUE eHCTBUA:

BJIQJIETh HABBIKAMU Y4EOHO-UCCIIEIOBATEILCKON U MTPOEKTHOMN JIESITEIHHOCTH,
HaBbIKAMU  pa3pelieHus MpodJieM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY MTOMCKY METOJIOB PEUIECHUS MPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3JIMYHBIX METO/IOB MO3HAHUS;

UCIIOJIb30BAaTh PA3JIMUHbIC BHUJBI JIEATEIBHOCTH IO TMOJYYEHUI0 HOBOTO
3HAHMSI, €r0 HWHTEpHpeTal, NPeoO0pa3oBaHUI0O M NPUMEHEHUI0 B YUeOHBIX
CUTYaIMsIX, B TOM YHCIIE TIPH CO3/IaHUU YYEOHBIX U COIUATBHBIX IPOEKTOB;

(bopMHUPOBATH HAYYHBIN THUI MBIIUICHUS, BIAJCTh HAYYHOU TEPMUHOJIOTHEH,
KJIFOUEBBIMU TTOHSATUSMU U METOaMU;

cTaBUTh W (opMynupoBaTh COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOMN
NESATENIbHOCTU U )KU3HEHHBIX CUTYyalUsX;

BBISIBJISITh [IPUUYMHHO-CJICACTBEHHBIE CBSI3M W aKTyaJM3UpOBaTh 3ajlauy,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHMs], HAXOAUTh apTyMEHTHI JIs TOKa3aTeIbCTBa CBOUX
YTBEPKJCHUMN, 3a]1aBaTh MapaMeTPhl U KPUTEPUU PEIICHUS;

AHAJM3UPOBATH TMOJYYECHHbIE B XOJE€ pEUICHUA 3a/Jaud pPe3yJbTaThl,
KPUTUYECKHU OIIEHUBATH UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCJIOBUSIX;

J1aBaTh OIICHKY HOBBIM CHUTYyAaIUsIM, OLICHUBATh IPHUOOPETEHHBIN OTIBIT;

OCYIIECTBIIAThH IIEJCHANPABICHHBIA MOUCK TIEPEHOCAa CPEACTB U CIOCOOOB
NEeNcTBUS B MPOPECCUOHATIBHYIO CPENY;

yMETh TMEPEHOCUTh 3HAHUS B TMO3HABATEIIBHYI0 U TMPAKTHYECKYIO 00JIaCTH
KUZHEAEATEIbHOCTH;

yYMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIC WJICH, MpeJjlaraTh OPUTMHAIBHBIC MOJIXOAbl U PEUICHUS,
CTaBUTb MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE aJbTEPHATUBHBIEC PEIICHUS.

3) pabora ¢ naopmanueii:

OpPUEHTUPOBATHCS B PA3TUYHBIX UCTOYHHKAX WH(MOpPMAIH (TEKCTE y4eOHOTO
nocoOusi, HAay4YHO-TIOMYJSAPHOW JHUTEparype, OHOJOTMUECKUX CJIOBApSIX U
CIpPaBOYHUKAX, KOMIIBIOTEPHBIX Oa3ax JaHHbIX, B HHTepHeTe), aHamM3upoBaTh
UHGOPMAITNIO PA3IMYHBIX BUIOB U (HOPM MPEACTABICHUS, KPUTUIECKU OLICHUBATh
€€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTE;



(dbopMynupOBaTH 3aMpPOCHl U MPUMEHATH Pa3IUYHBIE METOMABI MPHU TOUCKE U
orbope Ouonornueckodt MHMOpMaLMK, HEOOXOIUMOM JIJIsi BBITIOJIHEHUS YUECOHBIX
3ajay;

npuoOpeTaTh OMNBIT MCMHOIb30BaHUS HMH(POPMALIMOHHO-KOMMYHUKAaTUBHBIX
TEXHOJIOTHiA, COBEPIIEHCTBOBATH KYJIbTYpy aKTUBHOTO MCTIOIb30BAHUS PA3THUHBIX
MIOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO ~ BBIOMpaTh  ONTUMaNbHYIO  (OpMYy  INpEACTaBICHUS
ounonornyeckoi napopmammu (cxembl, rpaduKu, JUArpaMMBbl, TAOIUIBI, PUCYHKH U
Apyroe);

UCIIOJIb30BaTh HAYYHBIM $3BIK B KadyecTBE CpeAcTBa NpU paboTe C
Ouosjornyeckor HH(pOpMANUE: TPUMEHSATh XUMHUYECKHe, (Qundyeckue W
MaTEeMaTUYECKUE 3HAKM U CUMBOJIBL, (DOpMYysbl, aOOpeBHATYpY, HOMEHKIATYpY,
UCTIONB30BaTh M NpeoOpa3oBbIBaTh  3HAKOBO-CHMBOJIMYECKHE  CPENCTBA
HaTJISTHOCTH;

BJaJIeTh  HABbIKAMH  pAaclO3HAaBaHUS W 3allUThl  MH(pOpMaluH,
nH(GOPMAITMOHHON 0€30MacHOCTH TUIHOCTH.

OBJaieHUe YHUBEPCAJbHBIMU KOMMYHUKATHBHBIMY /1€ICTBUSIMM:

1) obmmeHme:

OCYILIECTBIISATH KOMMYHHUKAIIMU BO BCeX chepax >KM3HM, aKTUBHO y4acTBOBAThH
B JMAaJore WIM JUCKYCCUU TIO CYIIECTBY OOCY>KAaeMoW TeMbl (YMEHHE 3a1aBaTh
BOTIPOCHI, BBICKA3bIBaTh CYKJICHHS OTHOCUTEILHO BBITIONHEHHUS MpejiaraeMoil
3a/1aud, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMNA APYTMX YYaCTHHUKOB
JMajnora Wi JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpPEACTBA OOIICHHs, TOHUMATh 3HAYCHHE
COLIMATBHBIX 3HAKOB, MPEANOCHUIOK BO3HWKHOBEHHWS KOH(MIMKTHBIX CHUTYaIlUH,
YMETb CMAr4aTh KOH(QIMKTHI U BECTH NEPETOBOPHI;

BJaJIeTh Pa3jIMYHBIMHU CIIOCOOAMHU OOIIEHUS M B3aUMOJCHCTBHS, MOHUMATh
HaMEpEeHUs IPYruX JIIOJIeH, MPOSBIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOPpEKTHOU (hopme GOopMyIHpOBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOK TOYKY 3PEHHUSI C HCIIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHAs eITeJIbHOCTh:

NOHUMATh M MCIOJIb30BATh MPEUMYIECTBA KOMAHAHOW U MHAUBUAYAIbHON
paboThI TIPH pelIEHUN OUOJIOTHYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
NPUMEHEHUS TPYMIOBBIX (HOPM B3aUMOJCHCTBHS MPHU PEUICHUH YUeOHOM 3a/1a4H;

BBIOMpATh TEMATUKy M METOJIbl COBMECTHBIX IEHUCTBUHA C Y4YETOM OOLIMX
MHTEPECOB U BOBMOXKHOCTEHN Ka)0ro YjeHa KOJIJIEKTHBA,;

OpUHUMATh  LIE€IM  COBMECTHOM  JIEATENIbHOCTH, OpTraHHU30BbIBATH U
KOOPAWHHUPOBATh JCUCTBUS MO €€ MOCTHXKEHUIO: COCTABIATH IUIAH JCHUCTBUU,



pacupenensTh poiu € Y4ETOM MHEHUHM Y4YaCTHHUKOB, OOCYXJAaTh peE3yNbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/Ia U KAXJA0T'0 YYaCTHUKA KOMaHbl B 00U
pe3ynbTaT Mo pazpadOTaHHBIM KPUTEPHSIM;

IpeIaraTb HOBBIE TIPOEKTHI, OLEHMBATh HUAEH C IMO3UIMM HOBU3HBI,
OPUTMHAIIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OCYILECTBJIATh IIO3UTUBHOE CTPATErMYECKOE IIOBEAECHUE B Pa3JIMYHBIX
CUTYalHsIX, IPOSBIIATh TBOPYECTBO U BOOOpaKEHUE, ObITh MHULIUATUBHBIM.

OgJy1ajieHHE YHUBEPCAIbHBIMH PeryIssTHBHBIMH ACHCTBUAMMU:

1) camoopranuzanusi:

UCMOJIb30BaTh OMOJIOTMYECKHE 3HAHUS I BBIABICHUS MpoOJeM M HX
pELIeHHs B )KU3HEHHBIX U YYEOHBIX CUTYalUsX;

BbIOMpAaTh Ha OCHOBE OHMOJOTMYECKHX 3HAHUM 1IEJEBbIE U CMBICIOBBIE
YCTAHOBKHM B CBOMX JIEMCTBHUSIX M MOCTYIKax IO OTHOUIEHUIO K YKUBOU MPUPOJE,
CBOEMY 3JI0POBBIO U 3/I0POBbIO OKPYKAIOIINX;

CaMOCTOSITETIbHO OCYLIECTBIIATH IO3HABATENIBHYIO JIESITENbHOCTD, BBISBIATH
npoOJeMbl, CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIC 3a/laud B 00pa3oBaTEIbHON
NEATENbHOCTH U JKU3HEHHBIX CUTyalUsX;

CaMOCTOSITENTHO COCTABIIATH IJIaH PELICHHsI TPOOJIEMBI C YUETOM UMEIOLTNXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANIOUYTEHUM;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacHIMpATh paMKH Y4eOHOT0 MpeAMeTa Ha OCHOBE JIMYHBIX MPEIITOYTECHHI;

JieNiaTh OCO3HAHHBIN BEIOOD, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32
peuieHue;

OLICHMBATh PUOOPETEHHBIN OIBIT;

Croco0CTBOBaTh (OPMHUPOBAHUIO W TIPOSBICHUIO HIUPOKOW DJPYAUIUMH B
pa3HBIX 00JIaCTAX 3HAHWM, TMOCTOSHHO TIOBBIIIATH CBOM 0Opa30BaTEIbHBIN H
KYJIbTYPHBIA YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTYaIUsIM, BHOCUTb KOPPEKTUBBI B JIEATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIENAM;

BJIaJ€Th  HABbIKAMHU  IO3HABAaTEJIbHOM  peQuieKCuM Kak  OCO3HaHHUS
COBEpIIAEMBIX JCHUCTBUM M MBICIUTENBHBIX MPOLIECCOB, UX PE3YIbTATOB U
OCHOBaHUI, UCHOJIb30BaTh MPUEMBI peduIeKCUH Ji1 OLUEHKU CHUTYyalllH, BhIOOpa
BEPHOI'O PELICHNS;

YMETh OLICHUBAaThb PUCKHM W CBOEBPEMEHHO NPUHUMATHh PEMIEHUS IO HUX
CHUKEHHUIO;

NPUHUMATh MOTHBBI M apryMEHTbl JPYrUX MpPH aHAIN3E PE3YIbTAaTOB
NEATENbHOCTH;



3) npuHsTHE ceOs ¥ IPYTHUX:

OpPUHUMATh ce0sl, IOHMMAasi CBOM HEJOCTATKHU U JIOCTOMHCTBA;

IPUHUMAaTh MOTHBBI W apryMEHTBhl JPYIMX IIPM AaHAIN3E pPeE3yJIbTaTOB
NEeATEIbHOCTH;

NpHU3HABaTh CBOE MPAaBO U MPABO APYIHX HA OIIUOKH;

pa3BUBATH CIIOCOOHOCTh IOHUMATh MUP € MO3UIMM JPYrOro YeJIOBEKa.

INPEAMETHBIE PE3YJIBTATDBI

[Ipeamernbie pe3ynbrarbl ocBoeHUs nporpammbl COO mno Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue st yaueoHoro npeamera «buonorus»
HAy4YHbIE 3HAHUSA, YMEHUS U CIOCOOBI IEUCTBUN MO OCBOCHUIO, HHTEPIIPETALIMU U
npeo0pa3oBaHUIO0 3HAHUM, BUABI AESITEILHOCTH IO MOJYYEHUIO HOBOI'O 3HAHUS U
NPUMEHEHUIO 3HAHWUW B PA3JIMYHBIX YUYEOHBIX CHUTYaIUSX, a TAKKE€ B PEATbHBIX
KU3HEHHBIX CUTYallMsX, CBSI3aHHBIX ¢ Owosorued. B mporpamme mnpenMeTHbIe
pe3ynbTaThl MPEACTABIECHBI IO F0J1aM 00y4YEHUS.

[IpenmerHble pe3ynbTaThl OCBOCHMS ydeOHoro npeamera «buonorus» ¢ 10
Kj1acce NOJKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUNA O MECTE U POJIH OMOJOTUHU B CUCTEME HAYYHOI'O
3HaHMSI €CTECTBEHHBIX HayK, B ()OPMHPOBAHHUU COBPEMEHHOM €CTECTBEHHO-
HAyYHOM KapTUHBI MHpa U HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCUHCKUX U
3apyOEKHBIX yU€HBIX-OMOJIOTOB B pa3BUTHE OHWOJOTWH, (PYHKIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA ISl PELIEHUS KU3HEHHBIX 3a/1a4;

YMEHHUE PACKpbIBaTh COJEpKaHHEe OMOJOrMYECKHX TEPMHHOB W TOHSITHMA:
KU3Hb, KJIETKa, OpraHu3M, MeTado0ii3M (0OMEH BEIIECTB U MpPEeBpalleHUE SHEPTHH),
roMeocTa3  (caMoOperyisiuusi), YypOBHEBas OpraHU3alUs JKUBBIX  CHCTEM,
CaMOBOCHPOU3BEICHHE (PENPOAYKIHS), HACIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U
pa3BUTHE;

yMEHUE Wu3JaraTh OWOJOTUYECKHE TEOpUH (KJIETOYHAas, XPOMOCOMHas,
MyTallMOHHAs, LIEHTpaJbHAs JOorMa MOJIEKYJSIpHOM Ouonorun), 3akonsl (I
Menpens, T. Moprana, H. 1. BaBuiioBa) u ydeHnus (0 LEHTpax MHOrooOpasus u
MPOUCXOXKAEHUS KyIbTYpHBIX pacTenuid H. M. BaBuiioBa), onpenensaTs rpaHUIbl KX
MPUMEHUMOCTH K KUBBIM CHUCTEMAM;

YMEHHE BJIaJIETh METO/IaMU Hay4YHOI'O IMO3HAHUS B OMOJIOTHM: HAOIIOICHUE U
ONKMCAHHUE MKUBBIX CHUCTEM, NPOLIECCOB U SIBICHUI, OpraHu3aius U MpPOBEACHUE
OMOJOTUYECKOT0 SKCIIEPUMEHTA, BHIIBUYKEHUE TUIIOTE3bI, BBISIBICHHE 3aBUCUMOCTH
MEX]y HCCIENYEeMbIMU BEIMYMHAMHU, OOBSICHEHHE IOJYyYEHHBIX pe3yJbTaToB,
UCIIOJIb30BAaHHBIX HAYYHBIX MMOHSATUNA, TEOPUN U 3aKOHOB, YMEHHUE JI€TIATh BBIBOJBI
HA OCHOBAHMH IOJYYEHHBIX PE3YJIbTATOB;



YMEHHUE BBIACIATh CYIIECTBEHHBIC MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
JYKapUOT, OJHOKJIETOUYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU
IPOLIECCOB: OOMEHa BEUIECTB U MPEBpAIICHUs YHEPTUU B KIETKe, (POTOCHMHTE3A,
IUTACTHYECKOTO W DJHEPreTHYecKoro oOMEHa, XEMOCHHTEe3a, MHUTO03a, MeHo3a,
OIUIOJIOTBOPEHUS, PA3MHOXKEHUS, WHIUBUIYaJbHOI'O pPa3BUTUS OpraHU3Ma
(oHTOTEHE3);

yMEHHUE MPUMEHSATh MOJIyYEHHbIE 3HAHUS JUIsI OOBSICHEHUS OMOIOTHYECKUX
IIPOLIECCOB M SIBJICHUM, JUISl IPUHATHS NPAKTUYECKUX PELICHUH B IOBCEIHEBHOU
KU3HU C LEIpl0 oOecnedeHus: Oe30MacHOCTH CBOErOo 3[0pOBbS M 30POBBS
OKPYXAIOIUX JIOJIEH, COOI0/IEHHsT HOPM IPaMOTHOTI'O MOBEJICHUS B OKPYKAIOIIEH
NPUPOJHON Cpelle, MOHUMaHUE HEOOXOIWMOCTH HCIOIb30BAHMS JTOCTHKECHHIM
COBPEMEHHOMU ounooruu u OMOTEXHOIOTUM ISt palroHaILHOTO
IPUPOJIOTIOJIH30BAHUS;

YMEHHE peuiaTh JJEMEHTApHbIE TEHETUYECKHE 3aJadyd Ha MOHO- U
TUTHOPUIHOE CKpENIMBAaHWE, CIICTUICHHOE HACIEOBaHUE, COCTAaBJISATH CXEMBbI
MOHOTHOPUTHOTO CKPEUTUBAHUS I TPEICKAa3aHusl HACIEAOBAaHUSI MPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBINONHATH JIA0OpATOPHBIE U TpPAKTUYECKHWE paldOoThl, COOMIOAATh
npaBWiIa Mpu paboTe ¢ y4eOHBIM 1 1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHUE KPUTHUYECKH OIIEHMBATh M HHTEPIPETUPOBATH HUHPOPMAIUIO
OMOJIOTUYECKOTO  COJEPKAHMSI, BKIIOYAIONIYIO TICEBJIOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpEeACTBAa MAacCOBOM MH(OpPMALIMU, HAYYHO-TIOMYJISPHBIE
MaTepHallbl), STUYECKUE aCMEKThl COBPEMEHHBIX WCCIIENOBAaHUA B OHOIOTHH,
MEUIIUHE, OUOTEXHOJIOTUY;

yMEHHE CO03/laBaTh COOCTBEHHBIC IIMCbMEHHBIE U YCTHBIE COOOIIEHUS,
000011ass OMOIOrMYecKyl0 UH(POPMAIMIO M3 HECKOJbKHX HMCTOYHHUKOB, TPAMOTHO
UCTIOJIb30BaTh OHATHIHBIN amnmapaT OMOJIoTHH.

[IpenmeTrHble pe3yibTaThl OCBOeHUs yueOHoro mpeamera «buonorus» ¢ 11
Kj1acce JOMKHBI OTPAXKATh:

c(hOpMHPOBAHHOCTh 3HAHUW O MECTE W POJIU OUOJIOTUU B CHCTEME HAYYHOTO
3HAHWSI €CTECTBEHHBIX HAayK, B (OPMHUPOBAHUHM COBPEMEHHON €CTECTBEHHO-
HAYYHOM KApTUHBI MUpa U HAy4YHOTO MHMPOBO33PEHHUS, O BKJIaJ€ POCCUHCKUX U
3apyO€KHBIX YU€HBIX-OMOJIOTOB B pa3BUTHE OHOJOTWH, (QPYHKIMOHAIBHOU
rPaMOTHOCTH Y€JIOBEKA JJIsl PELICHHS )KU3HEHHBIX 3a/1a4;

YMEHHUE PACKpPbIBATh COJIEpKAHUE OUOTOTMUYECKUX TEPMUHOB U MOHSATUM: BUJI,
MOMYJIAIUS, TeHO(MOH, DBOJIOIMSA, ABUXKYIIHE CUIbI ((aKTOpPHI) HSBOJIOINH,
PUCIIOCOOJICHHOCTh OPraHW3MOB, BUI000pa30BaHUE, IKOJIOTHYECKUE (PAKTOpHI,
DKOCHCTEMA, NPOAYUEHTHl, KOHCYMEHTBI, PEAYLEHTbl, LENH MNUTaAHUs,
AKOJIOTHYECKas TpamMua, OMoreonenos, onocdepa;



YMEHHE W3JIaraTh OHWOJOTHYecCKHe Teopuu (dBOMIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKas TCOPHUS DOBOJIOIMH), 3aKOHbI M 3aKOHOMEPHOCTHU
(3apomprmieBoro cxoactea K. M. bapa, uepenoBaHus TJIaBHBIX HaIpaBJICHUN |
nyteit aBomon A. H. CeseprioBa, yuenus o 6uochepe B. U. Bepnanckoro),
OTIPEENSITh TPAHUIIBI KX TPUMEHUMOCTH K )KHUBBIM CHCTEMAaM;

YMEHHE BJIaJIETh METO/IaMH HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOIIOICHNE U
OMKMCAaHHUE YKUBBIX CHUCTEM, NPOILIECCOB U SIBJICHUI, OpraHu3aius M MpPOBEACHUE
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BBIJIBIDKCHNE THUIIOTE3bI, BEISIBIICHUE 3aBUCUMOCTH
MEXITY HCCIEAYEeMbIMU BEIUYMHAMH, OOBSICHEHUE IONYYCHHBIX PE3yJbTaTOB,
UCTIOh30BAaHHBIX HAYYHBIX MOHITHHA, TEOPUI M 3aKOHOB, YMEHHUE JIENaTh BBHIBOJIBI
HA OCHOBAHMH TOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIICIATh CYIICCTBCHHBIC MPHU3HAKK CTPOCHUS OMOJIOTHYECKHUX
OOBEKTOB: BHIOB, TMONYJAIHWA, TPOAYIEHTOB, KOHCYMEHTOB, PEIYIICHTOB,
OMOTeOIeHO30B W JKOCHUCTEM, OCOOCHHOCTH TMPOILIECCOB: HACJEACTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHJI000pa30BaHUS, MPUCIIOCOOICHHOCTH
OpPraHU3MOB, JEUCTBHS DKOJIOTHYECKUX (PAKTOPOB HA OpPraHM3MBI, TEPEeHOCa
BEIIECTB M TIOTOKAa DHEPrUM B DKOCHUCTEMAaxX, AaHTPONOICHHBIX HW3MCHCHHHA B
AKOCHCTEMAax CBOCH MECTHOCTH, KPYroBOPOTa BEIIECTB M OWOT€OXUMHUYECKHX
ITUKJIOB B Onocdepe;

yMEHHE TPUMEHSATh TOJTyYEHHBbIE 3HAHUS ISl OOBSICHEHUS OMOIOTHYCCKUX
IIPOIIECCOB M SIBJICHUH, JJIS MPUHATHS NMPAKTUYECKUX PEHICHUN B TOBCEIHCBHOM
KU3HU C IeTplo obecreueHuss Oe30ImacHOCTH CBOETO 3J0POBbS W 3I0POBBS
OKPYXAIOIIUX JIOJEH, COOI0IEHNST HOPM TPaAaMOTHOTO TIOBEJICHUS B OKPYKAIOIICH
NPUPOJTHON Cpele, MOHMMaHUE HEOOXOIWMOCTH HWCIOIb30BAHMS JTOCTHKCHHM
COBpPEMEHHOW OMOJIOTUH JIJISl palliOHAIEHOTO MPUPOAOIIOIE30BAHNUS;

yMEHHUE peliaTh dJIEeMEHTapHbIe OMOJIOTHYECKHEe 3aJ]auM, COCTABISATh CXEMBI
nepeHoca BEleCTB U SHEPTUU B IKOCUCTEMAaX (LU MUTAHUs);

YMEHHUE BBINOIHATH JIA0OPATOPHbIE M MPAaKTUYECKHUE paldoThl, COOMIOAAThH
npaBuiia Mpu padoTe ¢ yueOHbIM U 1a00paTOpHBIM 000PYI0BAaHUEM;

yMEHHE KPUTHUYECKH OIICHMBATh ¥ HWHTEPHPETUPOBATH HHQPOPMAIIUIO
OMOJIOTUYECKOTO COJEP)KAaHMsI, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHUS W3
Pa3IMYHBIX UCTOYHUKOB (CpPEICTBA MAacCCOBOM MH(OpPMAIINU, HAYIHO-TIOMYJISIPHBIC
MaTepuaibl),  pacCMaTpUBAaTh  TJOOAJBbHBIE  JKOJOTUYECKHE  MPOOJIEMEI
COBPEMEHHOCTH, (DOPMHUPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHHE CO0371aBaTh COOCTBEHHBIE IMHCHMEHHBICE W YCTHBIE COOOIICHUS,
000011as1 OMOJIOTHYECKYI0 MH(GOPMAILIMIO U3 HECKOJIBKMX HCTOYHUKOB, TPAMOTHO
UCTIOJIh30BATh TIOHATUHHBIN anmapat OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
Kosan4vecTBo yacoB JIeKTPOHHbIE
HaumenoBanue pa3aejioB 1 TeEM nudpoBbie
Ne ni/m P Konrtpoasnbie | IIpakTnueckue (nup )
NMPOrpamMMblI Beero o0pa3oBaTe/ibHbIE
padoTsbI padoThbI
pecypchl
bubmunorexa IHOK
! bronorns Kak nayka 2 05 https://m.edsoo.ru/7f41¢c292
2 JKuBble cCHCTEMBI M KX OpraHU3aLHs 1 bubmmorexa [OK
p 8 https://m.edso0.ru/7f41¢c292
but6mmoreka [IOK
X % 1
3 UMHUYECKUI COCTaB U CTPOEHHUE KIICTKH 8 httos://m.edsoo.ru/7f41c292
bubnunorexa LIOK
4 XK 6
HBHEACATENRHOCTD KICTIH https://m.edsoo.ru/7f41c292
5 Pa3sMuoxeHne 1 HHANBUAYaTbHOE Pa3BUTHE 5 1 bubnunorexa LIOK
OpraHu3MoOB https://m.edsoo.ru/7f41¢c292
6 HacnencTBeHHOCTH U N3MEHYUBOCTD 8 15 but6mmoreka [IOK
OpraHu3MOB ' https://m.edsoo0.ru/7f41c292
7 Cenexnuust opranu3mMoB. OCHOBBI 3 bubnmoreka [JOK
OHMOTEXHOJIOTUH https://m.edsoo0.ru/7f41¢292
bubnunorexa LIOK
P 1
8 C3CPBROC BPEMA https://m.edsoo.ru/7f41¢c292
OBHIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 34 0 4



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KJIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB U TeM undposbie
Ne n/m P Konrpoabusie | IlpakTnuyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypchbl
but6mmoreka [IOK
1 1
IBOIMOUHOHKAs GHONOTHS 9 https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHUE U Pa3BUTHE )KU3HU HA 9 05 bu6muoreka [IOK
3emite ' https://m.edsoo.ru/7f41cc74
but6mmoreka [IOK
3 OprauH3MBl H OKpy:kaiolas cpesa > ! https://m.edsoo.ru/7f41cc74
4 Coob1ecTBa ¥ 9KOJIOTHUECKHE CUCTEMBI 9 E;f;;j;f;;?ﬁﬁ f41cc74
bubmuorexa [JOK
5 P 2
CSCPBHOC BpeMi https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I1O
. 34 0 2.5

[NPO'PAMME



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74




HNOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
Kosan4vecTBo yacoB JIeKTPOHHbIE
uuppoBbie
Nen/m | Tema ypoka Kontpoabubie | IlpakTuueckue p
Bcero o0pa3oBaTe/bHbIE
padoTsI padoTsbI
pecypchl
Bbub6mmoreka [IOK
1 Buosnorus B cuctemMe HayK 1 0 0 https://m.eds00.ru/863e6122
https://m.edso0.ru/863e632a
MeTo bl TO3HAHUS AKUBOW MPUPOBI.
5 [IpaxTrueckas padora Ne 1 1 0 05 bu6nuorexa [IOK
«/crionp30BaHue pa3IMUYHBIX METOJIOB MPH ' https://m.eds00.ru/863e6122
M3YYEeHUU OMOJIOTHYECKIX 00BEKTOBY
3 buonorunueckue CuCTeMbl, MPOIECCHl H UX 1 0 0 bu6nmoreka [IOK
U3y4eHHUe https://m.eds00.ru/863e6564
4 XuMHYECKU cocTaB KiieTKku. Boja u 1 0 0 bubmuorexa [JOK
MHHEPAIBHBIE COJIU https://m.edso00.ru/863e674e
but6mmoreka [IOK
5 b .C 0 1 0 0
S LOCTAR 1 CTPOCHHE DEIIKOB https://m.edso0.ru/863e6b72
®epMeHThl — OHOJIOTHYeCKue
karanu3atopsl. JlabopaTopHas padora Ne 1
6 «3 quHelzcaTanHTnljieCKIZ)ﬁ aIE[I/IBHOCTI/I 1 0 0.5 bubmmorexa [TOK
Y ' https://m.eds00.ru/863e6b72
dbepMeHTOB (Ha MpUMepe aMuIa3bl WK
KaTaJia3bl)»
Bbu6mmoreka [JOK
7 v I 1 0 0
[ICBOMBL IS https://m.eds00.ru/863e6870
8 Hyxnennossie kucnotel. ATO 1 0 0 bubmmorexa LOK

https://m.edsoo.ru/863e6d5c¢c



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c

I/ICTOpI/IH U METOAbI U3YUYCHUA KIICTKH.

bu6moreka [IOK

9 0
Kiterounas Teopus https://m.edso0.ru/863e6e88
10 KiteTka kak 1eJI0CTHas KUBas CHCTeMa 0
CtpoeHue dyKapuOTHYECKOM KIIETKH.
JlabopaTopnas padora Ne 2 «3yueHue
PATOPHAAD . Vi bubmuorexa [IOK
CTPOCHUS KJICTOK PACTCHHM, )KUBOTHBIX,
11 OHBOB 1 GAKTCOH o MIKPOCKOLOM Ha 0.5 https://m.edso0.ru/863e6ff0
p p s P https://m.edso00.ru/863e716¢
TOTOBBIX MUKpOIIpemnapaTax u ux
OTIMCaHUE»
but6mmoreka [IOK
12 OOMEH BeIeCTB WA METa00IH3M 0 htts://m.edso0.ru/863e766¢
Bbu6moreka [JOK
1 o . X 0
3 OTOCHITES. ACMOCHITES https://m.eds00.ru/863e7c98
bubmuorexa [JOK
14 i 00 0
DHEpreTHICCKHH OOMeH https://m.edso00.ru/863e7aae
JKu3HeHHbIN UK KIeTKU. [lenenue
KIeTku. Muro3. JlabopatopHas pabora Ne 3
15 «HabmoreHre MuTO3a B KJIeTKaX KOHYHKA 0.5 bubmmorexa [IOK
g ' https://m.edso0.ru/863e7dc4
KOpEIIKa JTyKa Ha TOTOBBIX
MUKpPOIIpenapaTax»
16 buocunres 6enka. Peakiys MaTpuaHOTO 0 bu6mmoreka [IOK
CHUHTE3a https://m.eds00.ru/863e796e
but6mmoreka [JOK
17 T — 0
PaHCIALKA — OHOCHHTES beKa https://m.edso0.ru/863e796e
but6mmoreka [IOK
1 H —
8 eKJIETOYHBIE (DOPMBI )KU3HU — BUPYCHI 0 httos://m.edso0.ru/863¢7540
bu6mmoreka LIOK
19 DopMBI pa3MHOKEHUS OPraHU3MOB 0 https://m.eds00.ru/863e81b6

https://m.edso0.ru/863e831e



https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e

but6mmoreka [IOK

20 Meiios 0 https://m.edsoo0.ru/863e7f4a
OO0pa3oBaHue U pa3BUTHE MOJIOBBIX KIETOK.

21 OmnogotBopenue. JlabopaTopHas pabora 05 bu6mmoreka [IOK
Ne 4 «M3yuyenne cTpoeHuUs MOJOBBIX KIETOK https://m.eds00.ru/863e81b6
Ha TOTOBBIX MUKpOTIpEnapaTax»

22 NuauBuayanbHOE pa3BUTHE OPraHU3MOB 0 bubmmoreka LIOK

https://m.edso0.ru/863e8436

93 I'eneTuka — Hayka 0 HaCJIEACTBEHHOCTH U 0 bu6numoreka [IOK
W3MEHYUBOCTHU https://m.edso00.ru/863e86f2

24 3aKOHOMEPHOCTH HACIIEAOBAHUS 0 bu6mmoreka [IOK
NpU3HAKOB. MOHOTHOPUAHOE CKpEIINBaHUE https://m.edso0.ru/863e8878

o5 Jurubpunnoe ckpemuBaHue. 3aK0H 0 bu6nuoreka [{OK
HE3aBUCUMOI'0 HaCcJIeI0BaHUs IPU3HAKOB https://m.edso0.ru/863e89a4
CueruieHHOe HacleJ0BaHUE IPU3HAKOB.

JlaGopatopHas pabota Ne 5 «/3yueHue
26 pesyniTaTI())B M(?HOFI/I6pI/IJ1HOFO I?II[I 0.5 bubmmorexa LOK
https://m.edso0.ru/863e8c60
TUTHOPHUIHOTO CKPEIIUBAHUS Y APO30IUIBI
Ha TOTOBBIX MUKpOTIpEnapaTax»

97 ['eneTtuka moma. HacnegoBanue mpu3HaKkoB, 0 but6mmoreka [JOK
CLEIJICHHBIX € ITOJIOM https://m.edso0.ru/863e8c60
M3menunBocTs. Henacnencreennas
n3MeHYnBOCTh. JIabopatopHas pabota Ne 6.

28 N3ydenne monudukanoHHOM! 05 bu6nmnoreka [IOK

WU3MEHYMBOCTH, IIOCTPOCHHE
BAapUALIMOHHOTO Psiia U BAPUALIMOHHOMN
KpUBOW»

https://m.edsoo.ru/863e8efe



https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe

HaCJ'IeI[CTBeHHaH HU3MEHYHUBOCTD.

29 JlaGopaTtopHnast pabota Ne 7. «Ananus 1 05 bu6mmoreka [JOK
MyTalui y 1po30(QuiIbl Ha TOTOBBIX ' https://m.edso0.ru/863e8efe
MUKpOTIpEnapaTax»

bubmuorexa [JOK
30 I 1 0
cHeTHia qeopeia https://m.eds00.ru/863e8d78
Peseprubiil ypok. O600111eHIE TIO TEME
31 «HacnencTBeHHOCTh U H3MEHYMBOCTD 1 0
OpPTaHU3MOBY
but6mmoreka [IOK
32 C 1 0
CAICICHIIL Tl HAyKa H HpOteee https://m.edso0.ru/863e9214

33 MeTobl U JOCTHXEHUS CEJICKIINU 1 0 bubmuotexa [JOK
pPacTEeHUH U KUBOTHBIX https://m.eds00.ru/863e9214

bubmuorexa [JOK

34 b 1 0

MOTEXHOJIOTHUS KaK OTpacib MPOU3BOACTBA httos://m.edsoo. /86369336
OBIIEE KOJIMYECTBO YACOB I1O 34 4

[NPOIT'PAMME



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

KoanuectBo yacos JJIeKTPOHHbIE
Nen/m | Tema ypoka Konrpoabusie | IIpakTHyeckue tposbie
Bcero o0pa3zoBaTejibHbIE
padoTbI padoTbI
pecypchbl
N bubnuorexa [JOK
1 IBOJTIOUHKA M MCTOAI €8 H3YHCHI 1 0 0 https://m.edsoo.ru/863ea20e
5 WcTopus pa3Butus npeacTtaBieHuil 00 1 0 0 bu6nmorexa [IOK
IBOJIIOIIUN https://m.edso0.ru/863e9570
but6mmoreka [IOK
3 Murkpospoionts L 0 0 https://m.edso0.ru/863e9cle
[omynsamus kak >eMeHTapHas eAUMHUIA
4 BUJa ¥ dBoroIy. JlaboparopHas pabota 1 0 05 bubmuotexa [JOK
No 1 «CpaBHeHMe BUAOB 11O https://m.edso0.ru/863e99c6
MOP(}OIOrHUYeCKOMY KPUTEPHIOY
5 JBkymue cuiibl (3JIEMEHTapHBIC 1 0 bu6mmoreka [IOK
(baxTOpBHI) FIBOITIOIUH https://m.edsoo.ru/863e9da4
N bubmuorexa [IOK
6 EctecTBenHbIit 0TOOp 1 ero hopmbl 1 0 htts://m.edsoo.ru/863e9edo
Pe3ynbTaTel 3BOMIOLIMN:
IPUCTIOCOOJIEHHOCTh OPraHU3MOB U
7 BUI000pa3oBanue. JlabopaTopHas pabora 1 0 05 bu6mmoreka [JOK
Ne 2 «Onucanue npucrnoco6IeHHOCTH https://m.edso0.ru/863e9fde
opraHu3Ma u e€ OTHOCUTEIIBLHOTO
XapakTepay
8 HanpasieHus u myTu MaKpO3BOJIIOLIUU 1 0 bubmmorexa LIOK

https://m.edsoo.ru/863e9cle



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

HeoGpatumocTs 3BOIIOIIUN

Hcropust sxu3Hu Ha 3eMiie U METOBI €€

10
U3y4YeHUs
11 I'unore3sl NPOUCXOKACHUS KU3HU HA bu6mmoreka [IOK
3emiie https://m.edso0.ru/863ea5a6
12 PazButue xu3HM Ha 3emiie 10 3paM U bu6mmoreka [IOK
rnepruoaam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3Tarnbl BOIIOLUN
PacCTUTEIBHOTO U KMUBOTHOTO MUPA. Bu6morexa [IOK
13 [TpakTrdaeckas padora Ne 1 «I/I3zfqu1/1e 0.5 httos://m.edsoo.ru/863eagbe
MCKOITAa€MBIX OCTATKOB PACTCHHU U
JKUBOTHBIX B KOJUICKIIHSIX)
14 CoBpeMeHHasi CUCTEMa OPraHU4eCKOT0 bu6mmoreka [JOK
Mupa https://m.edsoo0.ru/863ea48e
15 DBOJIIOIHS YeJIOBEKa (AHTPOTIOTEHE3) E;Irij?/jlr?:gsigzg%eacm
16 JBwxyue cuibl (HakTopsl) bu6mmorexa [LIOK
AHTPOIOTeHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaINN DBOJIIOIMH YEIIOBEKA
18 YenoBeueckue pacbl ¥ IPUPOIHBIE bu6mmoreka [IOK
ajanTalyy 4yeJoBeKa https://m.edsoo.ru/863eaea2
PeseprubIil ypok. O6006111eHIE TIO TEME
19 «BoO3HUKHOBEHHUE U Pa3BUTHE )KU3HU HA
3emiie»
20 OKoJorus Kak HayKa
21 Cpenbl 0OMTaHUS U SKOJIOTHYECKHE Bbubmoreka [JOK

bakTopsI

https://m.edsoo.ru/863eafec



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec

AbuoTtnueckue daktopsl. JlabopaTtopHas
pabota Ne 3. «Mopdonornueckne
0COOCHHOCTHU PAaCTEHUH U3 pa3HBIX MECT

but6mmoreka [IOK

22 oburanus». JlaboparopHas padota Ne 4. 05 https://m.edsoo.ru/863eb10e
«BnusHue cBeTa Ha POCT U pa3BUTHE
YEepEHKOB KOJIeyCay»
bu6mmoreka [JOK
23 brotieckue parrops! https://m.edSO(])_.I ru/863eb348
DKOJOTUYECKUE XaPAKTEPUCTUKU
24 nomynsiuu. [IpakTudeckas padora Ne 2 05
«[ToacY€T MIOTHOCTH MOMYJISALMI Pa3HbIX
BHJIOB PACTECHUIN»
25 Coo01iecTBa OpraHu3MOB — OHOIIEHO3 E;I[?s?;rzfgsifzgweb%a
bubmuorexa [JOK
26 DKOJIOTHYECKHE CUCTEMBI (3KOCHCTEMBI) httos://m.e dSO(E.Iru 1863eb46a
OCHOBHBIE TIOKA3aTEJIH YKOCUCTEMEI.
27 Dxonorudeckue mupamuabl. CBoiicTBa bubmmorexa LOK
https://m.edsoo.ru/863eb5fa
skocucreM. Cykieccus
28 [TpupogHBIE SKOCHCTEMBI
29 AHTPOTIOTEHHBIE YKOCUCTEMBI
30 Buocdepa — rnobdanpHas 3xocucTemMa bu6muoreka [IOK
3emun https://m.edso0.ru/863ebb5e
31 3aKOHOMEPHOCTH CYILIECTBOBAHUS bu6nmnoreka [IOK
6unochepsl https://m.edso0.ru/863ebd16
32 YenoedecTBo B Onocepe 3emiu
33 CocymiecTBoBaHUE TPUPOBI U bu6mmoreka [JOK

YCJI0BCYCCTBA

https://m.edsoo.ru/863ebale
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https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

PesepBHbIil ypok. OO00IIICHHE TEMBI
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YHEHUKA

* buonorus / Ilaceunuk B.B., Kamenckuii A.A., Py6uioB A.M. u apyrue /Iloxg

pen. Ilaceunuka B.B., Akmmoneproe o6mectBo «M3narenbctBo «IIpocBemenue»

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA
METOAMYECKUE MATEPUAJIBI JUJIA YUUTEJIA

* Meronuueckue nocodbus no cepun "Jlunus YMK B. B. Ilaceunuka. buonorus

(10-11) (B)"

Hcrounuk: https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/umk-
liniya-umk-v-v-pasechnika-biologiya-10-11-baz_type-metodicheskoe-posobie/

» MumakoBa. buosorus. Pemienue 3aaay no reaeruke. 10 kimace. YueOHoe
nocooue

* Meronuueckue pekoMmennanuu (Ilaceunuk B. B. 1119 buonorus. 10—11
kJaccel. ba3zoBeril ypoBens. [Toypounsie pa3paboTku.: yued. mocodue s
oO1reobpazonar. opranuszanuii / B. B. [laceunuk, I'. I'. [lIBenios, T. M. Edumosa.
— 2-e u3., crep. — Mockaa : [IpocBemenue, 2023. — 230 ¢. — (JIlunus

KU3HM))



HU®POBBIE OBPA30OBATEJIBHBIE PECYPCbHI U PECYPCBI CETU
HUHTEPHET
* JInuHbIE NTPE3EHTAMU K YPOKaM

« https://foxford.ru/wiki/biologiya

* https://www.yaklass.ru/

* buonorus k EI'D

* B paznene «Meroanueckas IIOMOIIb» HA CalTe Koprnopauuu «Poccurickum
y4eOHUK» MOKHO HAWTHU MHOKECTBO paznudyHbix JOP no 6uonoruu:

* 0030pHsI 1 Kataor Juauik Y MK, BeOrHaphI, yBIeKaTeIbHbIC CTaThH,
pa3TUYHBIC KEHCHI U3 MEeIarorndecKOoro ONbITa KOJUIET, METOIMYECKHE TOCOOHS,
JTATAKTUYECKUE MATEPUAIIBI U AKTYaJIbHbIE KOHKYPCHI. A ellé 371eCh €CTh
BO3MOXHOCTh IPUHATH YYaCTHE B CO3/IaHUU ME€IarOruueCKon SHIMKIoNeauu !

* Ha caiite a1ekTpoHHBIX 00pa3oBatenbHbIX pecypcoB LECTA B paznene
«OUONIOTHS» COAEPKUTCA HECKOIBKO JIECATKOB YUYEOHUKOB, HHTEPAKTHBHBIX
TpeHaXEPOB U MocoOuil B aIeKTpOHHOM Buje. A cepBuc «KmaccHas pabota»
MOMOXKET MeAarory ObICTPO MOJATOTOBUTHCS K YPOKY M CO3JaTh YHUKAIbHYIO
N0JI00PKY MaTepUaIoB JIJIsl HATJIAIHBIX TOCOOUH.

* Ha odunmansHoM caiite rocyiapcTBeHHOTo JlapBHHOBCKOTO My3esl €CTh
BO3MOKHOCTh MPOCMOTPETH Tasiepeto potorpaduii ¢ yBIeKaTEIbHBIX
MHTEPAKTUBHBIX SKCIIO3UIUN U IIPOUTHU» 110 MAPUIPYTY HEKOTOPBIX 3KCKYPCUU U
BBICTABOYHBIX 3JI0B. Takue BUPTYaJIbHBIE «IPOTYIKU» CTAHYT XOPOIINM

JIOTIOJTHEHUEM JIJISI BHEKJIACCHOM pa6OTBI, €CJIHM BBl HAXOOUTECH JAJICKO OT



MOCKBEHI M 3aIJISIHYTh € KJIACCOM B My3ei TTOKa HE yIaéTcsl.

* Pecypc college.ru 6orar marepuanamu ajist noaroToBku k EI'D mo
OOJIBIIMHCTBY MIKOJIBHBIX MPEAMETOB M, KOHEYHO, COACPIKUT AIEKTPOHHBIE
oOpa3oBaTeIbHBIE pecypchl o Ononoruu. Paznen mo Teme «OnOIOTH» 31€Ch
NIPEICTABIICH OYCHb OOIMPHO: TPCHUPOBOYHBIC TECTHI, YUCOHBIC TIAKATHI C
HaTJIATHBIMU MaTepHUajiaMy, KOHCIIEKTHI YPOKOB, MOJICTH, aHUMAITUU U JaKe
urpbl! EcTb BO3MOXHOCTH 33J1aTh BONPOC CHEUATUCTY U COCTABUTH TUIaH
00y4eHHs] Ha OCHOBE IIPON/IEHHBIX TECTOB.

* [IpoekT «Bcst Guonorus» — yHUKaJIBHBINA PECYPC, B KOTOPOM COOpaHbI CTAThH,
HAyYHO-TIOMYJISIPHBIE MAaTEPHUAIIBI, TEMATHYECKUE 0030PbI, JICKIIUU IKCIIEPTOB U
MOCJICIHUE HOBOCTH U3 00J1aCTH OMOJIOTHYECKUX HayK. [luTonorus, skoorus,
MeAUIMHA, O0TaHUKA, TCHETHKA, 300JI0THs, 00TAaHMKA — BCETO JIUIIb YacTh
UHTEPECHEUIIINX TEM, KOTOPbIE €CTh Ha MPOEKTe. ATiIac aHaATOMHUU yenoBeka. Ha
caiite comepkarcs 3D-wmumrocTpanuu, moaApoOHbIE CXEMBI U U300paKeHUS, a
Tak)ke OOIIMPHBIEC CIIPABOYHBIC MATEPHUAIIBI, COJIEPIKAIINE TTOTHYI0 HH(POPMAIIHTO
0 (PYHKITMOHMPOBAHUH YEIIOBEUECKUX OPTaHOB.

* lnpopMallMOHHBIN MOPTAaJ MO CaJ0BOJCTBY, LIBETOBOJCTBY U JIaHIIA()THOMY
TU3aiiHy — WHTEPECHBINA CAalT AJI1 BCeX, KOMY HHTEpeCHa OOTaHMKaA. 3]1eCh €CTh
SHIMKJIONEIUS PACTEHUH, B KOTOPOH yKa3zaHa moapoOHast HHGpOpMaIus 1mo
BBIPAIIMBAHUIO M YXOITY.

* The animal world — yBniekarenbHast 3JIEKTPOHHAS SHITUKIIONEAHS, B KOTOPOIi

Jerko opueHTupoBaThesa. Kpacounsie hororpaduu v pucyHKH, NPpUATHBINA JU3aiiH



¥ BO3MOKHOCTbh MOUCKA 10 aidaBuTy. OTIMYHBINA pecypc sl HIKOJIbHUKOB,
YUHUTENICH U 111 BCEX, KOMY MHTEPECEH YKMBOTHBIN MUP.

* Ha caiire 3oonoruueckoro mysess PAH B Cankr-IlerepOypre ecth
BO3MOXKHOCTh IMIOYUTATH 000 BCEX BUIAX KUBOTHBIX, MPEJCTABICHHBIX MO OTHON
KpBIIIeH. 31eCh MOXKHO U3yUUTh UCTOPHIO My3es, HalTH H(OpMAIIio 00
AKTyaJIbHBIX MEPONPUSITUSAX U BEIOPATH MOAXOASIIYIO SKCKYPCHIO.

* DiieKTpOHHAas Bepcus )KypHana «buosorus» coaepkut noamusky ¢ 2000 o
2018 rr. B pexxnMe OHNalH MOYKHO MOJINCTaTh UHTEPECHBIE CTAThbU U IOCMOTPETH
dororpadun. CaliT ocHaIIEH yIOOHON HABUTAIIMEH U COACPKUT MHOXKECTBO
JONOMHUTENbHBIX (PYHKIUUA. TyT €CTh BO3MOKHOCTh U3YUUTh MOCIEIHUE

HOBOCTH HAaYKHM U JAXKEC 3aIIMCATLCA Ha KYPChI ITOBBIIICHHA KBaJ'II/I(l)I/IKaHI/II/I.

Hcrounuk: https://rosuchebnik.ru/material/elektronnye-obrazovatelnye-resursy-

po-biologii/
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