MHHHUCTEPCTBO NPOCBEUIEHHSI POCCUHCKOW ®EJAEPALLIMM

MunucTeperso 00pasoBanus, HAYKH H MOJI0AeAKHOH noanTukl Pecnybinku

Komu

Ynpasaenune obpaszosanus agmuuucrpaunn MO I'0Q "CoikroiBrap"

MAOY "Jlnueii Ne 1" r. ChIKTbIBKapA

PACCMOTPEHO

[LIMO yunreneit ectecTBeno-
MATEMATHHCCKHX HAYK

*f\kkfg( E.®. Yyvnposa

[TpoTokon Nel or 30.08.2024 r.

129,
ey

COIIACOBAL 10 L v lBhl’)KAl HO
3amecnqe1b rmpet('ropa o5 jlnpemopﬁ\l AQY "Jlnuedt Nel"

4{% J1.b. lt:pacuMOB'a v, yr.C "'"“’“‘Rapﬂ

i pyis ot 30.08.2024 1. Ne252

T rprrred v ¥

H. A TTosionckas

PABOYAS ITPOI'PAMMA
(ID 381448)

yuebnoro npeamera «buoaorus. bazosbiii ypoBenb»

s odyvatowmxes 10 = 11 knaccos

“CbIKTbIBRAp 2024



MNOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke mnporpaMmbl MO OWOJOTHU TEOPETHUYECKYI0 OCHOBY A
omnpeneneHuss MOAXOAOB K (OPMUPOBAHMIO COAEpKAaHUA Y4yeOHOro MpeaMeTa
«buonorus»  cocraBuiM:  KoHUentyanbHble — nojoxkenus ~PIOC  COO o
B3aMMOOOYCIIOBJICHHOCTH IIEJIeH, CONIepKaHus, pe3yabTaTOB 00yYeHUsI U TpeOOBaHUH K
YPOBHIO TMOJTOTOBKH BBIMTYCKHUKOB, TMOJIOKEHHSI 00 OOHMX LENsAX M MPUHIUIAX,
XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPEHEro 00IIero 00pa3oBaHus B
Poccuiickoit denepannn, a TakKe MOJOKEHUSI O crieluPpuKe OMOJIOTHH, €€ 3HAYCHUU B
MO3HAHUH >KUBOW MPHUPOABI U 00ECIIEUCHUH CYIIECTBOBAHUS YEIOBEYECKOT0 OOIIECTRA.
CornacHO Ha3BaHHBIM MOJIOKEHUSAM, OIpPEIeSIEHbl OCHOBHBIC (DYHKIIUU MPOTPAMMBI 110
OMoOrHM U €€ CTPYKTYpa.

[IporpamMma mo Ouosoruu Aa€T MpencTaBiICHHE O IeNsAx, 00 obmel cTpareruu
oOy4eHMs, BOCOUTAHUS U Pa3BUTUSA OOY4YaIOIIMXCA CPEACTBaMU YYEOHOro NpeaMera
«buonorusy, onpenenser 00sA3aTeIbHOE NPEIMETHOE COJEpKaHUE, €ro CTPYKTYpY,
pacnpesesieHue 1o pasziesaM U TeMaM, PEKOMEHIYEMYIO TIOCIIEI0BATENbHOCTh U3YUEHUS
yuyeOHOro MaTepuaia ¢ y4éTOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKU
00pa30BaTeNbHOrO MPOIIECCa, BO3PACTHBIX OCOOCHHOCTEN 00yYaromMXCsl.

B mporpamMe mo OMOJOrMU TakX e YUYUTHIBAIOTCA TPEOOBAHMS K IUIAHUPYEMBIM
JUYHOCTHBIM, METalpeAMETHbIM M  NPEIMETHBIM  pe3yjibTaTaM OOy4YeHus B
(GOpMUPOBAHUM OCHOBHBIX BHJIOB Yy4€OHO-IIO3HABATEIbHON JESTEIbHOCTH/Y4eOHBIX
JENUCTBUN 00YyJarONTUXCs IO OCBOCHUIO COJIEPKAHUSI OMOJIOTUYECKOT0 00pa30BaHUsI.

B mporpamme mo Ouonmoruu (10—-11 xmaccel, 0a30BBIi ypOBEHb) peaM30BaH
NPUHIUI TPEEeMCTBEHHOCTH B HW3Y4YeHUM Ouosoruu, Onarogaps uYeMy B HeE
MIPOCMATPUBAETCS HAIIPABJIEHHOCTh HA Pa3BUTHE 3HAHUM, CBA3aHHBIX C (DOPMUPOBAHUEM
€CTECTBEHHO-HAYYHOTO  MHMPOBO33PEHMs, LEHHOCTHBIX  OpUEHTalUi  JIMYHOCTH,
HKOJIOTMYECKOTO MBIIIJICHUS, IPEICTaBICHUA O 3JOPOBOM 00pa3e *KU3HU U OEpeKHBIM
OTHOUIEHUEM K OKpyKawomiel npuponHoi cpene. [losTomy Hapsay ¢ HU3ydyeHUEM
001IEOMOIOTUYECKUX TEOpUd, a TaKK€ 3HAHMM O CTPOEHUU MKUBBIX CHCTEM Pa3HOIO
paHra M CYIIHOCTM OCHOBHBIX MPOTEKAIOIIMX B HHUX IMPOLECCOB B MporpamMme o
OMOJIOTHM YZEJIEHO BHUMaHHE MCIIOJIb30BAHUIO MOJYYEHHBIX 3HAHUN B MOBCEIHEBHOMN
KU3HU JJIs1 pEIICHUs TPUKIIQIHBIX 3a/1a4d, B TOM YUCIe: MPOQPHIAKTUKUA HACIICCTBEHHBIX
3a007€BaHUN 4YeJIOBEKa, MEIMKO-TEHETUYECKOrO0 KOHCYJIbTUPOBAHMS, OOOCHOBAHUS
AKOJIOTUYECKH 11e71ecCO000Pa3HOro MOBEJICHUS B OKPY>KaIOIIe NPUPOIHOM Ccpesie, aHallnu3a
BIIMSIHUASL XO3SAMCTBEHHOW JESATENIBHOCTH YEJIOBEKAa Ha COCTOSSHUE NPUPOAHBIX H
HCKYCCTBEHHBIX 3KOCHUCTEM. YCHWJICHHE BHHMMAaHHUS K MPUKIAIHOW HAINPABIECHHOCTH
yaeOHOro mpenmera «buojOTHS» MPOJUKTOBAHO HEOOXOJUMOCTBIO OOECTICYCHUS
YCIOBUM /U peuieHus: OAHOW M3 aKTyalbHBIX 3aJad ILIKOJBHOTO OHOJIOTMYECKOro



oOpa3oBaHusi, KOTOpasi mpeamnoyaracT (HOpMHUPOBaHHE Yy OOYUYAIOIIMXCA CIOCOOHOCTH
aJanTUPOBATHCS K N3MECHEHHSIM TMHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MHUPA.

buonorus Ha ypoBHe cpefHero o01ero 0opa3oBaHus 3aHUMAaET BakHOE MecTo. OHa
oOecrieunBaeT (QopMUpOBaHUE y OOYYAIOMIMXCS MPEICTABICHUNA O HAy4YHOM KapTUHE
MHpa, pacmupseT U 000011aeT 3HAHUS O )KHUBOW MPUPOJIE, €€ OTIIMUNTEILHBIX MTPU3HAKAX
— YPOBHEBOWM OpraHu3allid M SBOJIOLUHU, CO3JAET YCIOBHUS JJIA: NO3HAHUS 3aKOHOB
KUBOU TIpUPObI, popMupoBaHUs (PYHKIIMOHATIBHON I'PaMOTHOCTH, HABBIKOB 3I0POBOIO
1 0e30MacHoro oopasa >KU3HHU, IKOJIOTHYECKOTO MBIIUICHHS, IEHHOCTHOTO OTHOILIEHUS K
KUBOU NIPUPOJIE U YEIIOBEKY.

Bonwmmoe 3HaueHue OWONIOTHS WMEET TaKXKe I PEIICHUS BOCIUTATEIBHBIX H
pa3BUBAIOIIMX 3a7a4 CPEAHEr0 O0IIero 00pa3oBaHUs, COLMATH3AIMHN O0YYaIOUTUXCA.
N3yuyenue Ouosioruu obOecreurBaeT YCIOBHUsS NIl (OPMUPOBAHUS UHTEIICKTYaJIbHbIX,
KOMMYHUKAIIMOHHBIX W HMH(QOPMALIMOHHBIX HABBIKOB, ACTETHYECKON KYJIbTYpHI,
CIIOCOOCTBYET HMHTETPAIlMH OWOJOTUYECKUX 3HAHWKA C MPEACTABICHHSAMH U3 JIPYTHX
y4eOHBIX NPEIMETOB, B YacTHOCTH, (U3MKH, XuMuUM U reorpaduu. Ha3paHHbIe
MOJIOKEHUS O MPEeIHA3HAYEHUU yueOHOTOo npeameTa «bruosiorus» cocTaBUiv OCHOBY JJIS
OMpeNeNeHus] TMOAXOJOB K OTOOPY U CTPYKTYPUPOBAHHMIO €ro  COJEp KaHMS,
MIPE/ICTABJICHHOTO B MPOTpaMMe Mo OUOJIOTHH.

Ot6op coxepxkanusi yueOHoro mpeamera «buonorus» Ha 0a30BOM YpOBHE
OCYUIECTBJIEH C MO3ULUNA KyJIbTYpOCOOOPAa3HOrO MOAX0AAa, B COOTBETCTBUU C KOTOPHIM
oOydJaromiecs: JIOJKHBI OCBOUTH 3HAHWUS W YMEHHMs, 3Ha4UMble Uil (POpMUPOBaHUS
oOIel KyJIbTypbl, ONPEACNSIONINE aJeKBAaTHOE IMOBEJECHUE YEJOBEKAa B OKpPYXKarollen
MPUPOTHOM Ccpelle, BOCTPEOOBAHHBIE B TIOBCEAHEBHOM JKM3HM U TMPAKTHYECKOM
nestenbHocTH. Oco0oe MecTo B 3TOM CHUCTEME 3HAHMM 3aHUMAlOT SJIEMEHTHI
collepKaHUsl, KOTOpbIE CIY>KaT OCHOBOW Juisi (OPMUPOBaHUS MPEICTABICHUN O
COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTHMHE MHpPa U IEHHOCTHBIX OPHEHTAIIHIX
JUYHOCTHU, CIIOCOOCTBYIOIIUX TYMaHU3AIMKU OMOJIOTHYECKOTO 00pa30BaHMUS.

CTpyKTypUpOBaHUE COJIepKaHUsl y4eOHOro mMaTtepuaia B MporpaMme 1o OMOJoruu
OCYILIECTBIICHO C YY€TOM MPUOPUTETHOIO 3HAYCHHUS 3HAHUM 00 OTJIMYUTEIIBHBIX
OCOOCHHOCTSIX JKMBOW MpUpOABl, O €€ YpPOBHEBON oOpraHu3ainvu W SBojonuu. B
COOTBETCTBUM C DJTUM B CTPYKType ydeOHOro mnpenmera «buomorus» BbIIEIEHBI
CIeNyIolue CcojepkaTrenbHble JUHUM: «buonorus kak Hayka. MeToabl Hay4HOTO
no3HaHus», «Knerka kak Ouonormyeckas cucrema», «OpraHu3M Kak OHOJIOTHYECKas
cuctema», «CucreMa M MHOrooOpazue OpraHM4ecKOro Mupay», «IBOJNIOLUS KUBOU
MPUPOBDY, « IKOCUCTEMBI M PUCYIIINE UM 3aKOHOMEPHOCTIY.

[ens uzyuenus yuebHOTro nipeameta «buosorus» Ha 6a30BOM YpOBHE — OBJIAJICHUE
OOyYaroIMMUCS 3HAHUSMH O CTPYKTYPHO-(DYHKITMOHAJILHON OpraHU3aIlii IKUBBIX
CHUCTEM pa3HOTO paHra W MpUOOpPETEHHWE YMEHHUM WCIOJIB30BaTh JTH 3HAHUS IS



IPAMOTHBIX JEHCTBUN B OTHOIIEHWN OOBEKTOB KUBOW MPHUPOABI U PEIICHUS PA3TUIHBIX
KU3HEHHBIX IpOo0IeM.

JlocTikeHue 1enu u3ydeHus: yueOHoro npeamera «buonorus» Ha 6a30BOM ypoBHE
oOecrieunBaeTcs pelieHueM CIeIyIoNUX 3a1au:

OCBOEHHE OOYUYaIOIUMUCS CUCTEMBbl 3HAHUN O OMOJIOTMYECKUX TEOPHSIX, YUCHUSX,
3aKOHAaX, 3aKOHOMEpPHOCTSX, THUIOTE3aX, MpPaBHIAX, CIYXAaIlUX OCHOBOM I
dbopMHUpoBaHUs TPEACTABICHUN O €CTEeCTBEHHO-HAYYHOW KapTUHE MHUpa, O METOoJax
HAY4YHOT'O MMO3HAHMS, CTPOEHUU, MHOTO00Opa3r U 0COOEHHOCTSIX KUBBIX CUCTEM PA3HOIO
YPOBHSI OpTraHMU3aIluH, BBIJAIOMIMXCS OTKPBITHSX U COBPEMEHHBIX HCCIEAOBAHUSIX B
OMOJIOTHY;

dopMupoBaHne y OOYyYarOIIMXCS TIIO3HABATEIbHBIX, HHTEIUICKTYaJIbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B MpOIlecCce aHAIM3a JAaHHBIX O MyTSIX Pa3BUTHs B OWOJIOTHHU
HAy4YHBIX B3IJISAJIOB, UJIEH W TOJIXOJ0B K M3YYCHHIO >KUBBIX CHCTEM Pa3HOTO YPOBHS
OpraHu3allly;

CTaHOBJICHHE Y 00YyYarOIUXCsl 00IIeN KyJIbTypbl, (DYHKIIMOHAIBLHON TPaMOTHOCTH,
pa3BUTHE YMCHHHA OOBSCHATH M OIICHUBATh SBJICHUS OKPYXKAIOIIETO MHpa KUBOKH
MIPUPOIbI HA OCHOBAHUM 3HAHUUN U OTBITA, TIOJYUYCHHBIX MPU U3YUECHUU OHOJIOTUY;

dbopmupoBaHre y  oOydaromuxcsi ~yYMEHHH  WUIIOCTpUPOBATh  3HAUCHUE
OMOJIOTUYECKUX 3HAHUW B MPAKTHUYECKOW JESATENbHOCTH YEJOBEKA, PAa3BUTUU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOHOTEXHOJIOTUH;

BOCIIUTAHUE YOCKIEHHOCTH B BO3MOXKHOCTH TIO3HAHHUS YEJIOBEKOM >KHMBOM
IPUPOJIbI, HEOOXOAUMOCTH OEPEKHOTO OTHOLICHUSI K HEll, COOJIIO/IEHUSI STHUECKUX HOPM
P TIPOBEJICHUN OMOJIOTUYECKUX UCCIICIOBAHUIA;

OCO3HAHME IICHHOCTH OHWOJIOTUYECKMX 3HAHUM [JI1 TIOBBIICHUS  YPOBHS
AKOJIOTUYECKOHN KYJIbTYpPbl, AJ11 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

NpUMEHEHUE NPUOOPETEHHBIX 3HAHUN M yMEHUW B TOBCEJHEBHOW >KU3HU IS
OLICHKM IIOCJICICTBUA CBOEU JEATEIBHOCTH MO OTHOLICHUIO K OKPYXKAIOLIEH Cpene,
COOCTBEHHOMY  3[I0pOBbIO, OOOCHOBaHME M COONIOJIGHHE Mep MNPOPUIAKTUKA
3a00s1eBaHUM.

B cucreme cpennero o6miero obpazoBanus «buosiorusy», uzyuaemas Ha 0a30BOM
YpOBHE, SBISIETCS OOS3aTENbHBIM YYEOHBIM MPEAMETOM, BXOJISIIMM B COCTaB
npeaMeTHOU 06sacTu «EcTecTBeHHO-HayYHBIC TTPEAMETHD».

Jlns u3ydyeHus Ouosiorud Ha 0a30BOM YpOBHE cCpeaHero oOmero oOpa3oBaHUS
orBoauTcs 68 yacoB: B 10 kinacce — 34 vaca (1 yac B Henenmo), B 11 kimacce — 34 gaca (1
yac B HEJETIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JIPYTMMH €CTECTBEHHBIMH HayKamH, Quiiocoduen, STUKOM, 3CTETUKON U MPaBOM.
Ponp Owonormu B (HOpMHUPOBAaHMHM COBPEMEHHOW HAyYHON KapTHUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTobl TO3HAaHUS KUBOM IPUPOIbI (HAOIIOIEHUE, SKCIIEPUMEHT, OITMCaHUE,
U3MepeHue, KilaccupUKalMs, MOJETUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

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

Tabnuibl U cxeMbl: «MeTo/Ibl TO3HAHUS )KUBOU MPUPOJIBI.

JlaGopaTopHblie 1 NIpaKTHYeCKHe padoThI:

[Ipaktnueckass padora Ne 1. «Jcmosb3oBaHWE pa3IUYHBIX METOAOB IPHU
U3YYeHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U X OPraHU3AIUSA.

’Kusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydenusi ouosoruu. OTinuue
YKUBBIX CUCTEM OT HEOPTraHUYECKOU MPUPOJIBI.

CaoiicTBa OMOCHCTEM U UX pa3HOOOpa3ue. YPOBHHU OpraHu3aluid OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BHJIOBOM, SKOCHCTEMHBIHN (OMOTeoIeHOTHYECKu ), OMoCEpHBIH.

JdeMoHCTpauu:

Tabnuipl u cxeMbl: « OCHOBHBIE MPU3HAKHU KU3HUY, «YPOBHU OpraHU3alUU
YKABOW MPUPOIBI».

O6opynoBanue: mojaenb MoJiekyibl JIHK.

Tema 3. Xumuueckuii cOCTaB M CTPOEHHE KJIETKH.

XUMHAUYECKUM COCTaB KIIETKH. XHMUYECKHE DJIEMEHTBI: MaKpODJIEMEHTHI,
MUKPO3JIEMEHTHI. Bosia 1 MuHEpaibHbIE BEIIECTBRA.

OyHKIMM BOABI U MHUHEpPAIbHBIX BemlecTB B KieTke. l[loanepikanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u cTpoeHHEe O€TKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEJIKOB.
He3ameHnMmble M 3aMEHUMbIE AMUHOKUCJIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl O€JIKOBOW MOJIEKYyJibl (TIepBUYHAs, BTOPUYHAS, TPETHUYHAS U
YeTBEpPTUYHAs CTPYKTypa). XHUMHUECKHE CBOWcTBa OenkoB. buonoruueckue
byHKIIUM OETIKOB.



®depmentsl — Ouonormdeckue Karaimm3aTtopbl. Ctpoenue (Qepmenra:
aKTUBHBIM IIEHTp, cyOcTpatHas crneuuduunoctb. KodepmenTsl. Butamunsbl.
OTnnuus pepMEHTOB OT HEOPTaHUYECKUX KaTaIU3aTOPOB.

VYraeBoasl: MoOHOcaxapuabl  (TJIIOKO3a, pubo3a ©  Je30KCHpH003a),
aucaxapuabel  (caxaposa, JaKTo3a) MW Iosmcaxapulibl  (Kpaxmal, TJIMKOTEH,
HeITo03a). buonornueckue GyHKIUU YTII€BOOB.

Jlunuael:  Tpurauuepuabl, QocPoaunuasl, CcTepouasl. [HapoduiabHO-
ruapodoOHbie  cBoiicTBa. buonormueckue ¢GyHkuuu aunuaoB. CpaBHeHUe
yTJE€BO0B, OEJIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTUU.

Hyxnennoseie kucnorel: JHK wu PHK. Hykneormaer — MoHOMEpHI
Hyki1enHOBBIX kKucnoT. Ctpoenne u Gynkunu JJHK. Ctpoenne u ¢pynkuuu PHK.
Bunasl PHK. AT®: ctpoenne u GhyHKIIHIH.

[{uTosnorus — Hayka o kierke. Knerounas Teopus — npuMep B3auMOJIEUCTBUS
uei 1 paKkToB B HAYYHOM MMO3HAHUH. MeTOAbl N3YUEHUS KIIETKH.

Knerka kak mnenoctHas >xuBasg cuctema. OOmme NpHU3HAKH —KIIETOK:
3aMKHyTas HapykHasi memOpana, moiiekyael JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a Oeka.

Tunsl KIETOK: »yKapuoTHyecKas U Ipokapuornyeckas. (OcoOeHHOCTH
CTpPOEHHUsI MPOKAapHOTUYECKON KieTku. KnerouHas creHka Oakrepuil. CTpoeHue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XUBOTHOM H
IrpUOHOM KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAs CTE€HKA, INIMKOKAIUKC, MX
dbynkuuu. [Tnazmarnueckas memOpana, e€ ceorictBa u pyHkiuu. [{utomnasma u eé
opranouipl. OnHoMemOpanHbie opranounbl kietku: OIIC, anmmapart ['ombmxw,
TM30COMBI. [107yaBTOHOMHBIE OpPraHOMIbl KIETKH: MHUTOXOHAPHUM, TUIACTUIBL.
[Ipoucxoxknenne MUTOXOHIpUM u TacTua. Bunmbl mmactun. HememOpannbie
OpPraHoOu/bl KJIETKU: PUOOCOMBI, KIJIETOYHBIM LEHTP, UEHTPUOJIH, PECHUYKH,
KryTUKU. OYHKIMKM OPraHOUAO0B KJIETKU. BKIiltoueHus.

Anpo — perynaropHslid 1eHTp kieTku. CTpoeHue sAapa: saepHas 000JI0UKa,
KapHOoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIETKE.

JdeMoHCTpauu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. llnelinen, P. Bupxos, Ix.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Hunarpammer:  «PacnpeneneHne XMMUYECKHX 3JEMEHTOB B HEXUBOWU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B dKUBOU IIPUPOIEH.

Tabmupl u cxemsl: «llepuoanueckas TabnuLa XUMHUYECKHX AJIEMEHTOBY,
«CTpoeHre MoJeKyJibl BoJb», «brocunTes 0enka», « CTpoeHrue MOJIeKyJIbl OenKay,
«Ctpoenue ¢pepmenta», «Hykmennossie kuciotel. JIHK», «CTpoeHue mMosieKyibl



AT®», «CtpoeHue 3yKapuOTHYECKOW KIIETKN», «CTpOEHHE >KMBOTHOM KIIETKH,
«CTpoeHHE pPACTUTENBbHON KIETKW», «CTpoeHHEe MNPOKAPUOTUYECKON KIIETKWY,
«CTpoeHue spa KIETKn», « Y TIeBOAb, «JIMIuab.

O6opyioBaHue: CBETOBOM MHUKPOCKON, OOOpYy/IOBaHHWE MJi IPOBEIACHUS
HAOIOICHUH, W3MEpPEHU, HKCIIEPUMEHTOB, MHKpPOIpEnapaThl PAaCTUTENbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIuTUYECKONM AaKTUBHOCTHU
(dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTajasbl)».

JlaGopatopHas pabota Ne 2. «M3ydeHue CTpOeHUS KIETOK PACTCHHUIA,
KUBOTHBIX W OaKTepHWil MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpENaparax M HX
OMHICAHUEY.

Tema 4. ’KusHeaesiTeIbHOCTh KJIETKH.

OOMeH BeNIeCTB, WU METa00IN3M. ACCUMUIIALINS (TUTAaCTUYECKUN OOMEH) U
JUCCUMWIAIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTrabonu3ma. Poib 3aKOHOB COXpaHEHHWs BEIIECTB WM HHEPrUM B NOHUMAHUU
MeTabor3ma.

Tunel oOMeHa BelecTB: aBTOTPOQHBIN U reteporpodHsiil. Ponbs dhepmenToB
B OOMEHE BEIIECTB U MPEBPALLEHUN YHEPTUU B KIIETKE.

®ortocunte3. CperoBas U TeMHOBasg (a3pl (oTocuHTe3a. Peakuuu
¢dorocunTeza. IphekTUBHOCTL (HOTOCHHTE3a. 3HaUCHHE (POTOCUHTE3A IS KU3HU
Ha 3emiie. BausiHue ycnoBuid cpeibl Ha (POTOCUHTE3 U CIOCOOBI MOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMOCHHTEe3. XEeMOCUHTE3UPYIOIINe OakTepuu. 3JHAUeHHE XEeMOCHHTE3a IS
JKU3HU Ha 3eMJIE.

OHepreTudeckuii oOMeH B KieTke. PaciiernsieHue BellecTB, BBIJICICHHE U
aKKyMYJMPOBAaHHE DHEPrUM B KJIETKE. OTambl JHEPreTUYECKOro OoOMeHa.
['mukonu3. bpoxenue u ero Buael. KucnopomHoe okucieHue, WM KIETOYHOE
JIBIXaHHUE. OkucnurenbHOe dbochopunpoBaHue. O (HEeKTUBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakuum wmatpuuyHoro cuHTe3a. [eHernueckas wuHpopmanus u JIHK.
Peanuzanus renetudeckoil nHopmanuu B KiIeTKe. ['eHEeTWYeCKUW KOJ U €ro
cBoiicTBa. Tpanckpunuus — Marpuusblii cuHTe3 PHK. Tpancnsuus — Guocuntes
Ooenka. Ortanbl TpaHcasuuu. KomupoBanwe amuHokucior. Ponas pubocom B
OouocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HU — BUPYCHl. MicTopust oTkpeiTust Bupycos (/1. U.
NBanoBckuit). OCOOCHHOCTH CTPOCHHMSI M JKMU3HEHHOTO IIMKJIa BHUPYCOB.
baktepuodaru. bonesHu pacTeHui, JKUBOTHBIX M YEJIIOBEKA, BBI3bIBAEMbIC
Bupycamu. Bupyc ummynozaedpunura yenoseka (BMY) — BozOyautens CIIM/a.



OOpatHast ~ TpaHCKpWILIMA, peBepTaza u  uHTerpasa. [Ipoduiakrtuka
pacmnpocTpaHeHHs BUPYCHBIX 3a00JI€BaHUIA.

JdeMoHCcTpanuu:

[Toptpetsl: H. K. Konbrios, . U. UBanosckuii, K. A. Tumupszes.

Tabmuubr u cxembl: «Tunel nutaawsy, «Metabommuzmy, «MUTOXOHAPUSY,
«OHepreTnyeckuii oomMen», «Xijopomnact», «Dotocunres», «Crpoenue JIHK»,
«CTtpoeHue U PyHKIIMOHUpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTnueckuit komy,
«Bupyce», «bakrepuodarn», «Crtpoenune u xuzHeHHbM nukia Bupyca CIIN/]a,
0aktepuodaray, «Permmukarus JJHK».

Oo0opynoBanue: monaenu-anmnkanun «Yasoenue JIHK u Tpanckpunuums»,
«buocunTes 6enka», «CTpoeHne KIeTKu», Mojaeb cTpykTypsl JJTHK.

Tema S. Pa3MHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KieTouHblii UK, WU JKU3HEHHBIM LUK KIeTku. MHTepdaza u Mutos.
[Ipoueccel, mpoTekaromue B uHTepdaze. Perunmkanus — peakuus MaTpUYHOIO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBI Ha0Op — KapHOTHIIL
JunnouaHeli M TalvIOWAHBIA ~ XpPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIbI.
[{uTonoruuyeckue OCHOBBI PA3MHOKEHHSI M  WHIWBUAYaJIbHOTO  Pa3BUTHUS
OpraHU3MOB.

Henenne knetku — muto3. Cragum muto3a. Ilpouecchl, npoucxonsdiue Ha
Pa3HBIX CTAAUIX MUTO3a. BUOTOrMYeCKuid CMBICT MUTO3A.

[Iporpammupyemasi rubenb KISTKU — aromTo3.

®opMbl pa3MHOKEHUSI OPraHU3MOB: Oecrosioe U nosnoBoe. Bunabl Oecronoro
Pa3MHOXEHUS: JEJIICHHE HAJBOE, II0YKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEr€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIIOHUPOBaHUE
OpraHU3MOB, €r0 3HAYCHHE TSI CEJICKIUU.

[TosoBo€ pa3MHOKEHUE, €TO0 OTIMYHS OT OECIIOJIOTO.

Meiio3. Cranuun meio3a. [Ipouecchl, MpOUCXOIAIIME HA CTaAusX Meno3a.
[ToBenenne xpomocoM B Meno3e. KpoccuHrosep. buomormyeckuid CMbBICT U
3Ha4YEeHUE Meno3a.

["ameTorenes — mnpouecc OOpa3oBaHUs MOJOBBIX KJIETOK Yy >KUBOTHBIX.
[TonoBBIE JK€J€3bl: CEMEHHMKH U sSUYHUKU. OOpa3oBaHuE W pa3BUTHE TOJIOBBIX
KJIETOK — TraMmeT (CHepMaro30M]l, SHIEKIeTKa) — CHEpPMAaTOreHe3 U OBOIEHE3.
OCOOEHHOCTH CTpPOEHMS SWILEKIETOK U crepMaTo30ouaoB. OmIogoTBOpEHUE.
ITaprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOTE€HE3). OMOpPHOHAIBHOE Pa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOUYHBIX >KUBOTHBIX:
npobiieHue, racTpyisuusi, opraHoreHe3. IloctamOpuonanbHOe pa3Buthe. THUIIBI
NOCTAIMOPHOHAIBHOTO Pa3BUTHS: MpsAMOE, HempsiMoe (IMYMHOYHOE). BnusHue



Cpelbl Ha Pa3BUTHE OPTraHU3MOB, (AKTOPBI, CIIOCOOHBIE BHI3BIBATH BPOXKIAEHHBIC
YpOICTBa.

Poct u pazButue pacreHuil. OHTOr€HE3 IBETKOBOI'O PACTEHUS: CTPOCHHUE
CEMEHH, CTA/INM PA3BUTHSI.

JleMOHCTpauM:

Tabmuet 1 cxembl: «Dopmbl pa3MHOXKEHHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJOTBOPEHUE Y LBETKOBBIX pacTeHUi», «BereraruBHOoe pa3MHOKEHHUE
pacteHuit», «Jlenenne xknetku Oaktepuit», «CTpOEHHE TMOJOBBIX KIIETOK,
«Ctpoenune xpoMocoMbl», «Knerounsiii mukm», «Pemmmkamus JHK», «Mutosy,
«Menosy», «Ilpsmoe n HenpsiMoe pazBuTHeE», «l'ameToreHes y MIEKONUTAIOIUX U
4yeJnoBeKay, « OCHOBHBIE CTaIUA OHTOTEHE3A.

Oo6opynoBaHue: MHUKPOCKOII, MHUKpPOIIpenaparsl «CriepMaTo30u,ibl
MJIEKOIIMTAIOLIEr0», «SIMIEeKIeTKa MIIEKOIUTAIEero», «Kapnoknues B KieTkax
KOpEelIKa JIyKa», MarHuTHAas MOJENb-allIUINKanus «/lenenue KIeTKn», MOJIEIb
JIHK, Mmonenb MmeTadazHOi XpOMOCOMBI.

JlabopaTopHbie U MIpaKTHYECKHE PadOThI:

JlaGoparopHass pabora Ne 3. «HaOmroneHue muTO3a B KIETKaX KOHYHMKA
KOpEILIKA JIyKa HAa TOTOBBIX MUKPOIIPENAPATAX).

JlaGopatopuas pabota Ne 4. «M3yueHwe CTpPOCHHS TOJIOBBIX KIJIETOK Ha
TOTOBBIX MUKpOIIpenapaTax».

Tema 6. HacsiencTBEeHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

IIpenmer u 3amaun resetuku. Mcropus passutus reHeTuku. Poss nuronoruu
¥ SMOpHOJIOTMM B CTAHOBJICHWM TE€HETUKU. BKiaa poccHiicKMX U 3apyOe’KHBIX
YU4E€HBIX B pa3BUTHE TE€HETUKU. MeToAbl TEHETHKU (TMOPHI0IOTHYECKUH,
HUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKhil). (OCHOBHBIE TI'€HETHYECKUE
NOHATHS. ['eHeTnUecKas CUMBOJIMKA, UCIIOIb3yEeMasi B CXEMAaX CKPEILMBAHUMN.

3aKOHOMEPHOCTH HACJIEAOBAHMS IIPU3HAKOB, YCTAHOBIIEHHbIE I'. Mennenem.
MoHorubpuiHOe CKpellMBaHHE. 3aKOH €IUHO0-00pa3usi TUOpHIOB TMEPBOTO
nokoneHud. IlpaBuno agoMuHMpOBaHWs. 3aKOH pPACLICIUIEHWS NPU3HAKOB.
['unoresa ynctoTel rameT. [lonHOE M HEMOJIHOE TOMUHUPOBAHUE.

JurubpugHoe  CKpellMBaHHWE. 3aKOH  HE3aBHUCHUMOTO  HAcCJEeJOBaHMs
npusHakoB.  LluToreHeTnueckue - OCHOBBI ~ JAUTMOPUIHOTO  CKPEIMBaHUS.
AHanm3upyromee cKkpeuBanue. Vcrnonp30BaHne aHAIM3UPYIOLIETO CKPEIIMBAHUS
JUTSI OTIPEICIICHUsI TEHOTHUIA OCOOH.

CuemnienHoe HacnenoBaHwe TmpuszHakoB. PaGora T. Moprana 1o
CLEIJICHHOMY HacJeJOBaHMUIO IT'eHOB. Hapylenue cuernsieHns reHOB B pe3ysbTaTe
KPOCCHHIOBEpa.

XpOMOCOMHAas TEOPUS HACIEICTBEHHOCTHU. | €eHETUUECKHUE KAPTHI.



['enetuka mosia. XpoMOCOMHOE ONpeAesieHUE mojia. AyTOCOMBI U TMOJOBBIC
XpOMOCOMBI. ['OMOramMeTrHsle M rereporameTHele opraHu3Mmbl. HacnegoBanue
MIPU3HAKOB, CLIETUICHHBIX C ITOJIOM.

W3MeHunBOCTh. BUIbI ©3MEHUMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp  cpempl B HEHAcIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPHUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbBIN psifi M BapyualliOHHAsT KpHUBasl.
Hopma peakunu npusHaka. KollMuecTBEHHbIE M KayeCTBEHHBIE NMPU3HAKK U HX
HOpMa peakiuu. CBoMCTBA MOAUPUKAIIMOHHON U3MEHYUBOCTH.

HacnencrBeHHasi, wiM Te€HOTHUIMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHas
U3MEHYHMBOCTh. Mei03 W TMOJOBOM MpOIECC — OCHOBA KOMOWHATHBHOW
W3MEHUYMBOCTUA. MyTarmoHHas U3MeHUYNBOCTh. Kitaccudukamus MyTamnuii: TeHHBIC,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa U mpuunHbl MyTaluii. MyTtareHHbie (pakToOpBbl.
3aKOH rOMOJIOTHYECKHUX PSAIOB B HaclieacTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BuesinepHas HaclIeICTBEHHOCTh U U3MEHYUBOCTb.

I'enernka uyenoBeka. Kapuortun uyenoBeka. OCHOBHBIE METOAbI TE€HETUKH
YeJIOBeKa: TCHECATOTHYCCKNM, OJIM3HCIIOBBIM, IINTOTCHETHYCCKHUM, OMOXHMMHUYCCKUH,
MOJIEKYJIAPHO-TE€HETUYECKUM. CoBpeMeHHOE OIIPENICIICHNE IEeHOTUIIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, FEHOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIbIO
[T11P-anamm3a. HacmenacTtBeHHbie 3a00JIeBaHUS UEIOBCKA: T'CHHEBIC OOJIC3HU,
OOJIE3HH C HACJIEICTBEHHOM MpPEeIpacnoyioKEHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
Comarnueckue H reHepaThBHble MyTauuud. CTBONOBBIE KJIETKHU. [IpuHIUIIBI
3I0POBOT0 00pa3a KU3HU, TUATHOCTUKHU, MPOPUIAKTUKU U JICUCHUS T€HETUYECKUX
Oone3Hel. MenuKo-reHeTUYeCKOe KOHCYJIbTUPOBAHHUE. 3HAUECHUE MEIUIIMHCKOMN
TE€HETUKHU B MPEAOTBPALICHUH U JICUEHUU T€HETHYECKUX 3a00JI€BaHUI YEIOBEKa.

JemoHncTpanum:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ge @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmuupr w  cxembl:  «MOHOTHOPUIHOE  CKpELIMBAHHE U €0
LATOIE€HETUYECKAas: OCHOBa», «3aKOH pACIICIUIEHUS U €ro LHUTOr€HETHYeCKas
OCHOBa», «3aKOH  YHCTOThl  Tramer», «JurubpumHoe  CKpeluMBaHHEY,
«lIutonornyeckue  OCHOBBI  JUTHOPHAHOTO  CKpemMBaHus»,  «Mehos3y,
«B3anmonencTBue aJUICNIBHBIX TE€HOB», «l'€HeTMYecKue KapTbl pACTEHUN,
JKMBOTHBIX W YEJIOBEKa», «l'eHeTuka mosa», «3aKOHOMEPHOCTH HAaCJEHOBAaHUS,
CUEIJIEHHOTO0 € TmoioM», «KapHhoTumbl YelloBeKa U KUBOTHBIX», «BHIbl
U3MEHUYMBOCTHY», «MoaudukaroHHas W3MEHUYUBOCTH», «HacnmemoBanme pesyc-
daktopay, «I'eHeTrka rpymni KpoBu», « MyTarimoHHas U3MEHUYUBOCTDY.

O6opynoBanue: MoAeNU-aMIIUKaU «MOHOTHOPUIHOE CKpEIIUBAHUEY,
«Henonnoe nomuHupoBanuey, «Jurnbpunnoe ckpemmBanue», «llepekpéct



XpOMOCOM», MHUKPOCKON M MuUKpompemnapar «Jpo3zoduia» (Hopma, MyTanuu
(bOpMBI KpBUIBEB U OKPACKH TeTa), repOapuit «I'opox MOceBHOIN.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

JlabopaTtopHas pabota No 5. «V3ydeHue pe3ynbTaTOB MOHOTHOPHUAHOTO U
JUTHOPUIHOTO CKPEIIUBAHUS y IPO30(HIbI HA TOTOBBIX MUKPOIIPENapaTax».

JlabopaTtopHas pabora Ne 6. «M3yuenne MoauUKAIMOHHON W3MEHYUBOCTH,
MIOCTPOCHUE BapUALIMOHHOTO PsA/Ia U BApUALMOHHON KPUBOD.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauui y Jpo30Quiibl HA TOTOBBIX
MHUKPOIIPETapaTaxy.

[Mpaktueckass pabora Ne 2. «CocTaBieHWe W aHAJIW3 POJOCIOBHBIX
YEJI0BEKa.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI O0HOTEXHOJIOTHH.

Cenexkuys Kak Hayka M IpolecC. 3apOKICHUE CEJIEKUUU U JTOMECTHKALUS.
VYuenne H. WM. BaBuioBa o0 1eHTpaXx NPOUCXOXKICHUS U MHOTrooOpas3us
KyJIbTYPHBIX pacTeHUW. LIeHTpbl MPOMCXOXKIECHHUSI AOMAIIHUX XUBOTHBIX. CopT,
IIOpOJ1a, ITAMM.

CoBpeMeHHbIE METO/IbI ceNeKIMU. MaccoBbId M UHAUBUAYATIbHBIA OTOOPHI B
CEJICKIMU PACTEHMM M JKUBOTHBIX. OLEHKa 3KCTepbepa. BInM3KopoACTBEHHOE
cKpeluBaHue — uHOpuAMHT. Yucras nuHus. CKpelmMBaHUE YHUCTBHIX JIUHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIAMHI.
OtnanénHass rtubpugm3zauus u €€ ycnexu. VICKyCCTBEHHBIM MyTareHes u
NOJIyYCHUE TOJMIIONI0B. JIOCTHIKEHHs CEJIEKUMU pPAcTeHWil, >KMBOTHBIX U
MUKpPOOPTaHU3MOB.

buotexHONMOTHs Kak OTpacib NPOW3BOACTBA. ['€HHAs WHKEHEpHs. OTalbl
co3ganusi pexomOuHantHod JIHK wu Tpancrennsix opranuzMoB. Kierounas
nHxeHepus. Kietounsle KyJabTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHUE PACTEHUM.
KiioHupoBaHue BBICOKONPOIYKTUBHBIX CEJIBCKOXO3SWCTBEHHBIX OPTaHU3MOB.

Dkoyioruyeckue M dtuyeckue  npodmemsl. MO - reHeTruyecku
MOAU(PUIUPOBAHHBIE OPTAHU3MBI.
JemoHcTpanuu:

[Toptpersr: H. W. Basunos, . B. Muuypun, I'. JI. Kapneuenko, M. .
HNBanHoB.

Tabnuipl U cxeMbl: KapTta «lIeHTpbl NMPOUCXOXKACHUS U MHOTO00pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoapl 1oMalIHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pacreHumity, «OtnanéHnas ruopuausanus», «PadoTel akagemuka M. @. MiBaHoBay,
«Ilomumnongus», «OO0beKTH OuoTexHoyuorum», «Kiierounsie KymbTypel U
KJIOHUpOBaHue», « KoHCTpyrnpoBaHue U EPEHOC TEHOB, XPOMOCOM).

O06opyaoBaHue: MYJISKH TUIOJ0B U KOPHEIIIOAOB IUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuii, repoapuit «CenbCKOX035HCTBEHHBIE PACTCHUS Y.



JlabopaTtopHblie U npakTHYecKHe padoThI:

Okckypeusi «OCHOBHBIE METOJIbI M JOCTH)KEHHUS CEJEKIMH PAcTEeHUH MU
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIMIO, IUIEMEHHYIO bepmy,
COPTOUCHBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3SAUCTBO, J1aOOPATOPUIO
arpOyYHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIUOHHASE OHOJIOTHS.

[IpeAnocbuUIKM BO3HUKHOBEHHS 3BOJIOIMOHHON TEOPUHU. BOJIIOIMOHHAS
Teopust U €€ MecTO B OMOJIOTMHU. BiusiHue >BOJIIOIMOHHON TEOPUU HAa pa3BUTHE
OHOJIOTUU U APYTHUX HAYK.

CBuzerenbcTBa HBOMONUU. [lameoHTOIOrMYECKHE: TOCIIEI0BATENBHOCTD
NOSIBJIEHHS BHUJOB B NAJICOHTOJOTMYECKOM JIETONMUCH, MEPEXOAHBIE (POPMBIL
buoreorpaguyeckue: cxoncTso u paznuuue ¢payH u (aop MaTepuKOB U OCTPOBOB.

OMOpHOIOrMYECKHEe: CXOJACTBA M pa3ivuus SMOPHOHOB pa3HBIX BHJIOB
MO03BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKUE: TOMOJIOTUYHbIC, AHAJIOTUYHbIE,
pPYJIMMEHTApHBIE OpPraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMHUYECKHE: CXOJICTBO
MEXAaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX IyTeH y BCeX
OpraHU3MOB.

OomonnoHHass teopus Y. [lapBuna. IIpeanochUIKM BO3HUKHOBEHHS
JapBuHU3Ma. JIBHOKylIuMe CHJIbI 3BONIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXEHUE TPU OTPAHUUYEHHOCTH PECYPCOB, HEOINpEAEeNEHHAs] U3MEHUYUBOCTb,
O0opb0a 3a CyIecTBOBaHHE, €CTECTBEHHBIM OTOOD).

Cunrernueckas Teopus 3Bosoruu (CTD) u e€ 0OCHOBHBIE MOJOKEHHUS.

MuxkpoaBosonus. [lomynsus kak eAMHUIA BUAA U SBOJTIOLUU.

JBrkymue cuibl ((paxTopbl) 3BOJMIOLMKU BUAOB B Ipupojae. MyTallmOHHBIN
mpoiiecc ¥ KOMOWHATHBHAs W3MEHYMBOCTH. [lOMymnsIMOHHBIE BOJHBI M Jpeud
reHoB. M3onsiums 1 MUrpausi.

EctecTBeHHbIil 0TOOp — HampaBisiomuii ¢akrop sBoionud. DopMbl
€CTEeCTBEHHOTO 0TOOpA.

[IpucnocoOIeHHOCTh OpraHU3MOB KakK pe3yibTaT 3BoJouud. [Ipumepsl
MPUCTIOCOOJICHHI Y OpraHu3MOB. ApoMoph03bl M UIUO-aJaNTAIHH.

Bun wu BumooOpazoBanue. Kputepum Buma. OcHoBHBIE  (DOpPMBI
BUJ1000pa30BaHus: TeorpaduuecKoe, IKOJI0rHIeCcKoe.

MakposBomorusi. PopMbl  3BONIONUU:  (uUileTUYECKas, JIUBEpreHTHas,
KOHBEpreHTHas1, napasuienbHas. HeoOpaTtuMocTh 3BOMIOLUU.

[IporcxoxieHnEe OT HeClEeUUaTM3UpPOBaHHBIX NpeakoB. [Iporpeccupyromas
crieruanu3anys. AJanTuBHaAs paguarus.

JdeMoHCcTpanuu:



[Toptpetsi: K. Jlunneit, XK. b. Jlamapk, Y. Jdapsun, B. O. KoBanesckuii, K.
M. Bap, 2. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabnunps! 1 cxemsl: «Pa3BuTHe OpraHMYECKOro Mupa Ha 3emiiey», «3apoIbIiin
NO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OoppOBl  3a
CyluecTBOBaHHE», «EcTecTBeHHBI 0TOOP», «MHOrooOpasue COpTOB pPaCTEHUI,
«MHoroobpasue  mopoa  KHMBOTHbIX»,  «llomymsuum»,  «MyTtanuoHHas
U3MEHYUBOCTB», «Apomopdo3sl», «Mamoamantamumn», «OOwas aereHepaunus,
«/IBmwxymme cwibl 3Bomoonun», «Kapra-cxema wapmpyra nyremectsus Y.
Hapsuna», «boppba 3a cymectBoBaHue», «IIpucnocoOIeHHOCT OpraHU3MOBY,
«["eorpaduueckoe BunooOpa3zoBaHmue», « IKOJIOTUUECKOE BUI000PA30BAHHE).

OOopyioBaHHE: KOJUIEKIHMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
HAOOp IUIOAOB M CeMsH, Koiuiekuus «lIpumepbl 3alUTHBIX MPUCIIOCOONECHUN Y
XKUBOTHBIX», MOJeNb «OCHOBHBIE HANpPaBICHHS 3BOJIIOLMU», 0ObEMHAs MOJEINb
«CTpoeHue ToJIOBHOTO MO3ra TO3BOHOYHBIX).

buoreorpapuueckas kapra wMupa, KoJuleKuus «@DPOpMBI COXPAHHOCTH
HCKOIMAEMbIX JKMBOTHBIX W pacTeHWil», Mojaenb ammuiukanus «llepexpéct
XpOMOCOM», BIIaXKHble npenaparbl «Pa3BuTue HacekoMmoro», «Pa3Burtue
JATYIIKW», MUKporpenapat «/[pozopuna» (Hopma, myrauuu (GOpMbI KpbUIbEB U
OKpPACKH Tena).

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaboparopHass pabora Ne 1. «CpaBHeHHE BHJIOB MO MOP(}OIOrHUECKOMY
KPUTEPUIO».

JlaGoparopnas pabora Ne 2. «Onucanue npucrnocoO0JCHHOCTH OpraHu3Ma M
€€ OTHOCUTENBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHME U Pa3BUTHE )KU3HHM HA 3emJie.

JloHay4yHBle TpPENCTABICHHUS O 3apOKJICHUM >KM3HU. HayuHble TrHIoTesbl
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: abuoreHe3 M MaHcIepMusi. XUMUYecKas
HBOMIONUS. AOHMOTEHHBIM CHUHTE3 OpPTraHUYECKUX BEIIECTB W3 HEOPraHUYECKHX.
OKCIEPUMEHTAIBHOE MOATBEPKIACHNE XUMUYECKON IBOMIOINH. HavanpHbIe STansl
ounonornyeckor sBomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYP M BO3HHKHOBEHHE NPOTOKJIETKU. IlepBble KIETKH W KX 3BOJIIOLUS.
@opMUPOBaHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

PasButne xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxein. Apxeickas u
npoTepo3oiickas dpel. l[laneo3olickas spa u €€ mepuoiabl: KEeMOPUUCKUH,
OPZIOBUKCKHH, CUITYPUNCKUN, IEBOHCKUH, KAMEHHOYT OJIbHBIN, IIEPMCKHUH.

Me3so030iickas 3pa 1 €€ nepruoabl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

KaliHo3oMickas 3pa W €€ mnepuoAbl: MAJICOTCHOBBIM, HEOIECHOBBIN,
AHTPONOTE€HOBBIM.



XapakTepucTuKa KiIMMaTa M IeoJIOTHYECKHX MporeccoB. OCHOBHBIE 3Tarlbl
HBOJIIOLIMM PACTUTEIBHOTO U >KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHUH u
KUBOTHBIX. [T0osiBJIEHHE, paclBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

CucremMa OpraHMYecKOTO MHpa KaK OTpaxkeHHe 3BoJIIOIUU. OCHOBHBIE
CUCTEMATUYECKUE TPYIIbI OPraHU3MOB.

DBOJIOLHS YeT0BEKa. AHTPONOJIOTHS KaK Hayka. PazButue npeacraBieHui o
MPOUCXOKJICHUHM YeJIoBeKa. MeToabsl HW3ydeHusi aHTponoreHesa. (CxoncrtBa u
pa3InyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHUE YEIOBEKA.

JBwxkymue  cuiabl  (pakrtopsl) — aHTpomoreHe3a.  HacneactBeHHas
U3MEHYMBOCTb M €CTECTBEHHBI 0TOOp. OOIIeCTBEHHBI 00pa3 KU3HH,
W3rOTOBIICHUE OPYAUI TPpyAa, MBIIUICHHUE, PEYb.

OCHOBHBIE CTaIMU U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIONUTEKH, YemoBek
yMenbld, Yemoek npsaMoxoasmmi, YemoBek HeaHIepTalbCcKkui, UYenoBek
pa3ymHblii. Haxonkum HMCKONaeMbIX OCTaTKOB, BpPEMs CYIIECTBOBAHMS, 00JIaCcTb
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIU.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOUTHAsS
(eBpa3umiickasi),  HErpo-aBCTpaJiouiHas  (PKBaTOpuaibHAasl),  MOHIOJOWUJHAs
(a3maTcko-aMmepukaHckasi).  UepTel  MPHUCIOCOOJIEHHOCTH  MPEACTABUTENCH
YEJIOBEUECKUX pac K YCJIOBHUSM CYIIECTBOBaHMWS. EIMHCTBO 4YeNOBEYECKUX pac.
Kputuka pacusma.

JlemoHncTpanum:

[Toptpetsl: ®@. Penu, JI. Ilactep, A. M. Onapun, C. Mwmuiep, I'. Opu, 4.
JlapBuH.

Tabmumer n cxembl: «Bo3aukHoBeHnue ConHeuHOM cucTeMbl», «Pa3Butme
opraHudeckoro Mupa», «PacturenbHas kineTka», <«OKHBOTHas  KIETKay,
«IIpokapuoTnueckass kieTtka», «COBpeMEHHas CHCTEMa OPraHWYECKOro MUpPAy,
«CpaBHEHHE aHATOMHUYECKHMX 4YEepT CTPOEHHUS YeJIOBEKa U YeOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE Me€CTa NAJCOHTOJOIMYECKHMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4EJIOBEKa», «/lpeBHenmme moan», «/peBHue monm», «llepBbie
COBPEMEHHBIE JII0IU», «HemoBeuecKue pach».

O6opynoBanue:  Mymsku  «lIpoucxoxaenne — denmoBeka»  (OFOCTHI
aBCTPAJIONIMTEKA, NMUTEKAHTPONA, HEaHJEPTalblla, KPOMAHBOHIIA), CIJICNIKH WJIU
M300pKEHHUSI KAaMEHHBIX OpYIud NEepBOOBITHOTO ueloBeKa (KaMHHU-YOIIEPHI,
pyowmna, ckpebiia), TEOXpPOHOJOTHYECKas Taliuia, KouieKuus «DopMel
COXPaHHOCTH UCKOIIAEMBIX )KMBOTHBIX M PACTEHUI».

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

[Tpaktuueckast padota Ne 1. «M3yueHue MCKOMaeMbIX OCTATKOB PACTCHHUM U
YKUBOTHBIX B KOJUIEKLIUSAX).



OKCcKypcHsl «IBOJIOLUSA OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHBIN WIH KPA€BEAUECKUI My3€il).

Tema 3. Opranu3msl M OKpYysKamoLas cpeaa.

DKoNorus Kak Hayka. 3ajauu U pa3aeibl 9KOJOTUA. MeTOoabl SKOJIOTUYECKUX
UCCJIET0OBAHNI. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUs OpPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPUOPTAHU3MEHHAS.

Oxonornueckue (axropel. Kiaccudukanusa skonoruueckux (HakTOpOB:
abnotnyeckue, OWMOTHYECKHE U AaHTPOIOreHHble. JIeHCTBUE HKOJIOTUYECKUX
(GhaKTOpOB Ha OPTAHU3MBI.

Abuotnyeckue (aKTOpbl: CBET, TEMIIEpaTypa, BIAXKHOCTh. DOTONEPUOIN3M.
[TpucniocoOnenust OpraHU3MOB K  JIEHCTBHUIO  a0MOTHYECKUX  (DaKTOPOB.
buonornyeckne puTMsl.

buotnueckne (hakTopBHL. Bunpr  OMOTMYECKMX  B3aUMOJECHCTBUI:
KOHKYPEHIMS, XUIIHUYECTBO, cCUMOMO03 U ero (opmsl. Ilapasutusm, koomneparus,
MyTyaju3M, KOMMEHCAJIM3M (KBapTHPAHCTBO, HAaXJECOHUYECTBO). AMEHCAIN3M,
HelTpanu3M. 3HayeHHe OHOTUYECKUX B3aUMOJEHUCTBUN JJI CYyLIECTBOBAHUS
OpPTraHK3MOB B ITPUPOIHBIX COOOIIECTBAX.

DKOJIOTMYECKHE XapaKTepUCTUKH mnonyjsiuud. (OCHOBHBIE MOKa3aTeau
NOMYJSLMNA: YHCIEHHOCTh, IIOTHOCTh, POXJIa€MOCTh, CMEpPTHOCTb, MPHUPOCT,
MUrpanys. J[MHaMuKa YACIEHHOCTH MOIYJISILUU U €€ PEryIsiusl.

JlemoncTpanum:

[Toptpetsl: A. I'ymGonbar, K. @. Pynbe, O. I'ekkensb.

Tabnuuel u cxembl: kapta «IIpupognsie 30HbI 3emiany, «Cpeabl 0OUTaHUS
Opranu3moBy», «@otonepuoausm», «llonmymsauum», «3aKOHOMEPHOCTH POCTa
YHCJIEHHOCTHU NOMYJIALUU HHPY30pun-Tyhpenbkmny», «[lumessie nenm».

JlaGopaTopHblie M NpaKkTHYeCKHE padoThI:

JlaGoparopnas pabota Ne 3. «Mopdonornyeckrue 0COOCHHOCTH PACTEHUM U3
pPa3HbIX MECT OOMTAHUS.

JlabopaTtopHas paborta Ne 4. «BiusHre cBeTa Ha poCcT U pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktruueckast padota Ne 2. «Ilomcyu€T MIOTHOCTH NMOMYJISIUNA Pa3HBIX BUIOB
pacTeHUu».

Tema 4. Coo0mecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CoobmiectBOo opraHuzMoB — OuoueHo3. CTpyKTypbl OHOILIEHO3a: BHUIOBas,
MPOCTPaHCTBEeHHAsA, Tpoduueckass (mumenas). Buapl-momuHanTtel. CBsizu B
ouoneHose.

Dkonornueckre cuctembl (3kocucreMsbl). [loHsaTne 00 »skocucTemMe W
ouoreonieHoze. DOYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: MPOIYILIEHTHI,



KOHCYMEHTBI, peAyLEHTbl. KpyroBopoT BEMIECTB U MOTOK 3HEPIUU B IKOCUCTEME.
Tpoduyeckue (muIIeBbie) YPOBHM OKOCHUCTEMbI. [lWileBble 1LeMM U CETH.
OcHOBHBIE TOKa3aTeIu HKOCUCTEMBbI: OMoMacca, MNPOAYKIUS. DKOJIOTHYECKHE
nupamMubl: TPOAYKUHUU, YHCICHHOCTH, Ouomaccel. CBOICTBA 3KOCUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKIeccus.

[IpupoHbIe PKOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCHCTEMA XBOMHOIO
VI IIAPOKOJIUCTBEHHOTO Jieca.

AHTpOTIOrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCHCTEMBI.
buonornyeckoe u X034MCTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpasue kak QakTtop ycroWunBocTH dKocucTteM. CoxpaHEHHE
OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6mocdepe. ['panuiibl, coctaB U CTPYKTypa
ouocheprr. Kuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OMochepbl Kak
I00aNbHOW 3KOCUCTEMBL. J[MHaMHuYeckoe paBHOBecME€ M oOpaTHas CBS3b B
ouocdepe.

KpyroBopoThl BEMIECTB U OMOr€OXMMHUYECKUE LUKIIbI 3JIEMEHTOB (yriepoja,
a30Ta). 30HAIBHOCTh OMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3eMian. AHTPONOreHHbIE U3MEHEHUs B Ouocdepe.
['1o6asbHBIE IKOIOTHYECKUE TIPOOIIEMBI.

CocyiiecTBoBaHUE MIPUPOJIBI 151 YEJI0BEUECTRA. Coxpanenue
O1opa3zHo0Opa3us Kak OCHOBa ycToWYMBOCTU Ouochepsl. OCHOBA pallOHAIBHOTO
yOpaBJIEHUS NPHUPOJHBIMU pECypcaMd U HUX UCIHOIb30BaHUE. JlOCTHXKEHUs
OMOJIOTHY U OXpaHa MPUPOJIBI.

JlemoHcTpanum:

[Hoptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepranckuii.

Tabmuubl u cxemsl: «llumeBbie 1enu», «bUOIEHO3: COCTaB U CTPYKTYypay,
«IIpuponnbie cooOmiecTBa», «llenmu nuranusy, «IKoJOTHYECKasT TUPAMUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MUPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOMHOTO  Jeca», «buoneno3s Bomoéma», «Arpouenos», «lIpumepnsie
AHTPONIOTEHHbIE  BO3JECWCTBHS HAa NpUPOLY», «BaxkHEHMIIME  HMCTOYHHUKHU
3arpsi3HEHMs] BO3JlyXa U TPYHTOBBIX BOa», «[louBa — BakHEHIIasi coCTaBisIONMIAs
ouochepr», «DakTopsl Aerpaganuu mousy, «llapaukoBeiil d3¢dexr», «DakTopsl
paIMoaKTUBHOIO 3arpsi3HeHus Ouocdepbl», «OO0mas cTpykTypa Ouochepb»,
«Pacnipoctpanenue ku3Hu B Ouochepe», «O30HOBBIA 23KpaH Ouocheps,
«KpyroBopot yriepoaa B Ouocdeper», «KpyroBopot azoTa B Ipupoae».

O6opynoBanue: Mojaelb-anmukamnus «TUnudHbIe OMOIIEHO3B», TepOapuit
«PacturenbHBIe COOOIECTBaY, KOUIEKINH «bHoIeH03», «Bpeaurenn BaKHEHIIINX
CEJIbCKOXO3SIICTBEHHBIX  KYJIbTYp», TepOapuu M KOJUJIEKIMH pACTEHUH W
JKUBOTHBIX, MPUHAJJICKAIINE K Pa3HBIM SKOJIOTHYECKUM TPYIIIaM OJHOTO BHJA,



Kpacnasa knura Poccuiickoii ®enepauuu, H300paK€HUS OXPAHSIEMBIX BHJIOB
pPaCTEHUN U )KUBOTHBIX.

IINIAHUPYEMBIE PE3YJIbBTATBI OCBOEHHUA ITPOI'PAMMBLI I1O
BUOJIOTUN HA BA30BOM YPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHUA

Cornmacio ®I'OC COO, ycranaBiauBaroTcs TpeOOBaHUA K pE3ysibTaTam
OCBOEHHUS  OOydaloIUMHUCS  TporpaMMm  cpenHero  oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METANIPEAMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykTyp€ JIHMYHOCTHBIX PE3YJbTATOB OCBOCHHUA Ipeamera «buomorus»
BBIJICJICHBI CIEAYIOIINE COCTABJISIONINE: OCO3HAHUE OOYYAIOIIMMUCS POCCUHCKOMN
rPaXJaHCKOM UAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIbBHOCTH
U CaMOONpPEACJICHUIO, HalWyuMe MOTHUBAllMM K OOydeHHIo OuOJOoruu,
I[eJICHANpPABICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTH Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTHSA OHOJOTHUUECKOTO
3HaHUs, TOTOBHOCTh M CIOCOOHOCTh OOYYarOIIUXCS PYKOBOJCTBOBATHCS B CBOEHU
JESITEIbHOCTH I[I€EHHOCTHO-CMBICTOBBIMM  YCTAHOBKaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAIWYKME HKOJOTHMUYECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTh II€JIA U CTPOUTD KU3HEHHbIE TUTAHBI.

JIMYHOCTHBIE PE3YJIbTATBl OCBOCHUS NpeaMeTa «bHOJIOTHS) JOCTUTAIOTCS B
€IUHCTBE Y4YEOHOM U BOCHHUTATEIBHOM JEATEIIBHOCTM B COOTBETCTBUU C
TPaJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIbTYPHBIMU, HCTOPUYECKUMH U JYXOBHO-
HPaBCTBEHHBIMU IICHHOCTSMHM, IMPUHSATHIMA B OOIIECTBE MpaBUIaMHU M HOpMaMU
MOBEJCHUSI W CIOCOOCTBYIOT TIpoOlieccaM CaMOMO3HAHUS, CaMOBOCIUTAHUS U
CaMOpa3BUTHA, PA3BUTUS BHYTPEHHEW TMO3ULHMH JIMYHOCTH, IATPUOTHU3MA,
YBAXKEHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPyJa U CTApIIEMY MOKOJICHUIO,
B3aMMHOTO YBA)XKCHUS, OEPEKHOTO OTHOUIEHUSI K KYJIbTYPHOMY HACIEIUI0 U
TPAAULUAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepannu, Tpupoae U
OKpYKaroUIen cpelie.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUsI ydeOHoro mpeamera «buosorus
JIOJKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYaIOITUXCSl PYKOBOCTBOBAThCS
c(hOpMUPOBAHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0O0IIecTBa, PaCHIUPEHHE >KHU3HEHHOTO
OMBITA M OMNbITA JIEITEILHOCTH B MPOIIECCE Peaau3alii OCHOBHBIX HaIpaBJICHUH
BOCHUTATEIILHOMN AEATEIIbHOCTH, B TOM YUCJIE B YACTH:



1) rpa:kaaHCcKOro BOCIIUTAHUSI:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAaHME CBOMX KOHCTUTYIMOHHBIX IIpaB U OOSI3aHHOCTEH, YBa)KEHHE
3aKOHA W MPaBOMOPSIIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOW JEATEIBHOCTA IPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENIbHBIX 3a/1a4, BBHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IMO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHUE YYUTHIBATH B CBOUX JEUCTBHUSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMUA IEHHOCTSIMU U
COLMAJIBHBIM IT0JI0KEHUEM;

FOTOBHOCTh K COTPYAHUYECTBY B IIPOLECCE COBMECTHOI'O BBIMOJIHEHHUS
y4eOHBIX, TMO3HABATEIBHBIX W MCCIEAOBATEIbCKUX 3a/lady, YBaXXKUTEIHLHOTO
OTHOIIICHHS K MHEHHUIO OIIMOHEHTOB MpPU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCTh K T'YMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
MaTPUOTU3MA, YBAXKEHUS K CBOEMY HApOAy, UYYBCTBA OTBETCTBEHHOCTH IIEpE]
Ponunoi, ropaoctu 3a CBOW Kpal, CBOWO PoauHy, CBOM S3BIK M KYJIBTYDY,
IIPOLIIOE M HACTOSIIEE MHOTOHALIMOHAJIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIEHNE K MPUPOJHOMY HACIEIUIO U MaMITHUKAM MPUPOIBI,
JTOCTIXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYAE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJIOTHMH, TOHMMAaHHUS 3HAYEHWS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBRA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIYKEHHIO M 3ammuTe OTeuecTBa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOT0 HAPOa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYAIlMI0 M TMPUHUMATh OCO3HAHHBIC pelICHUs,
OPUEHTHUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOLIEHHUE K CBOUM POJMUTENISM, CO3JaHUI0 CEMbU HAa OCHOBE
OCO3HAaHHOTO MPHUHATHS LEHHOCTEM CEMEWHOM KWU3HU B COOTBETCTBUU C
TpaauuusMu Hapos1oB Poccuu;



4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOYAsl ICTETHKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIICHUH;

MOHMMAaHUE YMOIIMOHATILHOTO BO3/IEHCTBUS KUBOU IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HBIX BHJIaX HMCKYCCTBA, CTPEMJICHHE
IPOSIBIISITH Ka4eCTBA TBOPUECKOM JINYHOCTH;

5) ¢pusuuyeckoro BOCHUTAHUA, POPMHUPOBAHMUS KYJILTYPbI 310POBbSI U
IMOIUOHAIBHOTO 0JI1ATONOTyYHS:

NOHMMAaHUE W peaju3alus 3J0pOBOTO W 0e30MacHOro oOpasza KU3HU
(310poBOE  TMTaHWE, COOJIIOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOamaHCHpPOBAaHHBIA PEXUM 3aHATHM W OTAbIXa, peryispHas Qunueckas
aKTUBHOCTb), OEpEKHOT0, OTBETCTBEHHOI'O M KOMIIETEHTHOI'O OTHOLIEHUS K
COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 370POBbIO;

MOHMMAaHWE IIEHHOCTH TPaBWJI HWHAWBHUIYATbHOTO H  KOJUIGKTHBHOTO
0€30IacHOTO MOBEJICHHS B CUTYAIIHSIX, YIPOKAIOIINX 3J0POBBIO M KU3HU JIIOCH;

OCO3HAHHE TOCICACTBUN W HENPHITHS BPEIHBIX MPUBBIUCK (YIOTPEOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUSI);

6) Tpy10BOT0 BOCIIMTAHMSI:

TOTOBHOCTD K TPY/y, OCO3HAaHUE IIEHHOCTH MacTepCTBa, TPY10JIt00ue;

TOTOBHOCTh K AKTUBHOW JEATEIHbHOCTH TEXHOJOTUYECKOW W COLMAIBHOU
HaIpPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATH U CAMOCTOATEIHHO
BBITIOJIHATH TaKyIO I€SITEIbHOCTD;

WHTEpEC K pa3InyHbIM cdepam npodecCHoHaTbHOU JeSATeIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud H  pealn30BbIBATH
COOCTBEHHBIC KHU3HEHHBIC TUTAHBI;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa3oBaHHI0O W C€aMOOOpa30OBaHMIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

IKOJIOTUYECKU IIeJIeCO00pa3HOE OTHOIICHHE K TMPHUPOAE KaK HCTOYHHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIIeCTBOBAHUS;

MOBBIIICHUE YPOBHA OKOJOTHYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
IUTAHUPOBAHUSI TOCTYNIKOB M OLIEHKM HMX BO3MOXHBIX TOCJIEICTBHMA ISt
OKPYKAIOIIEN CPELBI;

OCO3HaHWE TI00ATBHOTO XapakTepa IKOJOTUYECKUX MPOoOJIeM W TMyTed HX
pelieHus;

CIIOCOOHOCTh HCIIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HAHWST W yMEHUS TPU PEIICHHH TPoO0JIeM, CBSI3aHHBIX C PAIMOHAIBLHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJl  MOBEACHHUS B MPUPOJIE,



HalpaBJICHHBIX Ha COXPAaHEHHWE pPAaBHOBECHUS B SKOCHCTEMAaxX, OXpaHy BHUJIOB,
aKOocucTeM, brochepsr);

aKTUBHOE HENpUsITHE JEHCTBUN, MNPUHOCALUIUX Bpel  OKpYKarolieu
NPUPOIAHON cpeie, YMEHHE MPOrHO3UPOBATH HEOJIArONPUSTHBIE IKOJIOTHYECKUE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJIMYue Pa3BUTOrO FKOJIOTMYECKOTO0 MBIIUICHUS, IKOJIOTUYECKON KYJIbTYPHI,
OTIbITa NEeSATEeIbHOCTH HKOJIOTMYECKOM HaIpPaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBAThCSl UMH B ITO3HABATEIbHOM, KOMMYHMKATUBHOM M COIMATIBHOU
MIPaKTUKE, TOTOBHOCTH K Y4aCTHUIO B MIPAKTUYECKOMN JIEATETbHOCTH SKOJIOTUYECKON
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JUAJOre
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YHUTATEIBCKOM KYJIbTYphl Kak CpeACTBa
B3aMMO/ICHCTBUSI MEXKTY JIFOJbMU U TIO3HAHUSI MUDA;

NOHUMAaHUE Ccrnenu@uKku OUOJIOTUM KaK HayKd, OCO3HaHUs €€ pOoJu B
bopMHUpPOBaHUN PAIMOHATIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpEACTaBICHUS] 00 OKpY)KalollleM MHUpPE KaKk O €IMHCTBE MPHUPOJIbI, YeJOBEKa U
oOllecTBa, B TO3HAHWU MPHUPOJHBIX 3aKOHOMEPHOCTEM W PEIICHUH MpoOiemM
COXpaHEHUS TPUPOITHOTO PABHOBECHS,

yOEeXKIEHHOCTh B 3HAYMMOCTU OMOJIOTUU JJII COBPEMEHHOW IMBHIIA3AIUU:
oOecrieyeHuss HOBOTO YPOBHS PAa3BUTHSA MEAMIIMHBI, CO3/aHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pEelIaTh PECypCHble  MPOOJEMBbl  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTEeH BbIX0OJIa U3 TII00ATBHBIX AKOJOTHUECKUX MPOOIeM U
oOecrieueHusi  Mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBLHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TMOJYYCHUU OMOJOTMUECKUX 3HAHUM B IENIX
MOBBIINIEHUs OOIIEeH KyJbTYpbl, €CTECTBEHHO-HAYYHONH T'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHON TPaMOTHOCTH OOydaromuxcs, GopMHUpyeMOit
IPU U3y4YCHUU OMOJIOTHH,

MOHMMAaHHUE CYITHOCTH METOJOB IMO3HAHUS, UCIOJh3YEMbIX B €CTECTBEHHBIX
HAyKax, CIOCOOHOCTH WCIIOJNb30BaTh IOJy4yaeMble 3HAHUS [UJIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUPA U MPOUCXOISANINX B HEM M3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIFOYCHHS Ha OCHOBE HAy4YHBIX (DaKTOB U
MMEIOIIUXCS JAHHBIX C LEJIbI0 MOJTYyUYEeHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO MCIOJIb30BATh OMOJOTUYECKHE 3HAHMS JUIs
peleHus Tpo0IeM B peaabHbIX )KU3HEHHBIX CUTYaIUsX;



OCO3HaHUC I CHHOCTH H&y‘-IHOﬁ ACATCIIbBHOCTHU, T'OTOBHOCTL OCYIICCTBIISATH
IMPOCKTHYIO U UCCIICAOBATCIILCKYIO ACATCIIbHOCT MHANBUAYAJIbHO U B I'PYIIIIC,

I'OTOBHOCTD n CITOCOOHOCTH K HCIIPCPBLIBHOMY 06p330BaHI/IIO 141
caM006pa3013aHm0, K AaKTHBHOMY IIOJIYYCHHIO HOBBIX 3HAHUH 110 OWOJIOTUH B
COOTBCTCTBUHU C ) XKU3HCHHBIMHA HOTpC6HOCT$IMI/I.

METAINIPEIJMETHBIE PE3YJIBTATbBI

MeTtamnpenMeTHbIe pe3ybTaThl OCBOCHHs ydeOHOTO mpemmera «buomorusy
BKJIIOYAIOT: 3HAYMMble i1 (GOPMHPOBAHUS MHUPOBO33PEHUSI O0yUYaIOIIMXCS
MEXIUCIUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIe MOHATHUS, OTpa)Karouue
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHEeNU(PUKYy METOJ0B TIO3HAHUS,
UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPrus, sIBJICHUE, MPOILiecC,
CUCTEMa, Hay4YHbIN (akT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
uccieoBaHue,  HaONIOJIeHHe, M3MEpPeHHE,  OKCIEPUMEHT ©  JAPYTHX),
yHUBEpCalbHble Y4eOHbIC JeWcTBUS (TO3HABATENbHbIE, KOMMYHUKATUBHbBIE,

PErYJISITUBHBIE), 00ecreynBaroIne (dbopmHpoBaHue (YyHKIMOHATIBHOM
IPAMOTHOCTH W  COLUMAJbHOM KOMIIETEHUMH OOYy4YalolIUXCs, CIOCOOHOCTh
oOyuaromxcs UCIIOJIB30BAaTh OCBOCHHBIE MEXIMCUUIUTMHAPHBIE,

MHUPOBO33PEHUYECKUE 3HAHMS W  YHUBEpCAJIbHble y4uyeOHbIE JIEHCTBUS B
ITO3HABATEIILHON 1 COLMAIIBHOM MPAKTHKE.

MertanpenMeTHbIE PE3yJIbTaThl OCBOECHHSI MPOrPaMMbI CPEIHEr0 OOIIEro
00pa30BaHus JOJKHBI OTPaXKaTh:

OBaanenue YHUBEpPCAIbHBIMU y4eOHbIMH NMO3HABATEJIbHBIMHU
NEeHCTBUAMM:

1) 6a3oBbIe JIOrHYECKHE IeiiCTBUS:

CaMOCTOATENBbHO  (QOPMYyJIHMpPOBAaTH U aKTyallU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE,

UCIIOJIB30BaTh INPU OCBOCHWHM 3HAHUW NPUEMBI JIOTMYECKOTO MBIIUICHHUS
(amanm3a, cMHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIUHA, O00OIICHUS ), PACKPBIBATH CMBICT
OMOJIOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBATH
CBSI3U C APYTUMU TOHATHSMU);

ONpEAENATh LEIN JAEITeNbHOCTH, 3a/laBasg MapaMeTpbl U KPUTEPUH HX
JNOCTHKEHHSI, COOTHOCUTD PE3YJIBTATHI AESATENBHOCTH C TOCTABICHHBIMU LIETISIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS IS OObsICHEHUS (DAaKTOB U SIBJICHUM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHYECKHE PACCYXICHUS (MHIYKTUBHBIE, JEAYKTUBHBIE, IIO
aHaJIOTHH), BBIABIATh 3aKOHOMEPHOCTH M TMPOTHBOPEUYHS B PACCMATPUBAEMBIX
SBIICHUSIX, (DOPMYIMPOBATH BHIBOABI U 3aKIIOUCHMUS;



NPUMEHSATH CXEMHO-MO/IEJIbHbIE cpenctea Ui IPEACTaBIICHHUS
CYILLECTBEHHBIX CBSI3€ll M OTHOLIEHUH B M3Y4YaeMbIX OMOJIOTMYECKHUX OOBEKTaX, a
TAK)KE€  NPOTUBOPEUMH  Pa3HOrO  pOAd,  BBIIBICHHBIX B Pa3JIMYHBIX
MH(POPMALMOHHBIX HCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBb KOPPEKTHUBBI B IESTEIILHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB
LIEJISIM, OLICHUBATh PUCKU NIOCIIEIACTBUN ACATENBHOCTH;

KOOPAMHUPOBaTh M  BBIIOJHATH pabOTy B  YCIOBUAX  PEAJIbHOTO,
BUPTYAJIbHOI'O 1 KOMOMHHUPOBAHHOT'O B3aUMOICHCTBHUS;

pa3BUBATh KPEATUBHOE MBIIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

2) 6a30BbIe HCCIEN0BATEIbCKIE TeliCTBUS:

BJIa/IETh HaBbIKaMU y4€OHO-UCCIIEI0BATENbCKON U MPOEKTHON JESATEIBHOCTH,
HaBBIKAMM  pa3peuieHusi NpoOsieM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY IMOMCKY METO0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

WCIIOJIB30BaTh pPa3JIMYHbIE BUJIBl JACITEIBHOCTH 110 IOJIYYEHUIO HOBOTO
3HaHUS, €ro HUHTEPIpETAlUH, MPEeoOpa3OBaHHUI0O M TNPUMEHEHUI0 B YYE€OHBIX
CUTYalIUsIX, B TOM YHCIIE IPU CO3/IaHUH YYEOHBIX U COLMATIBHBIX IPOEKTOB;

(GopMHpOBaTh HAYYHBI TUI MBILLJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMHU MTOHATUSAMHU U METO/IAMY;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOU
NEATEIbHOCTH U XKU3HEHHBIX CUTYaLHsIX;

BBISIBJIATh TIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pEeIlIeHUs, HaXOAUTh APTYMEHTHI IJIsl J10Ka3aTelbCTBa
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PEILLICHHUS;

aHAIM3UPOBaTh IIOJyYEHHBIE B XOJE PELICHHsS 3aJa4d  pPe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTh, MPOrHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIISITh LEJICHAIIPABICHHbBIN MOUCK MepeHoca CPEeACTB M CHOcoO0B
JeHCTBUS B MPOPECCUOHANBHYIO CPELLY;

YMETh NEPEHOCUTh 3HAHUS B TO3HABATEIBHYIO M MPAKTUYECKYHO OOJACTH
KU3HEIEATEeIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, Mpejiaratb OPUTrMHAJIbHBIE MOJIXOJbl U pPELICHUS,
CTaBUTH NMPOOJIEMBI U 331a4H, TOMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ unpopmaumei:



OpPUEHTHPOBATHCS B PA3TUUYHBIX UCTOYHHKAX HHPOpPMAINH (TEKCTe Yy4eOHOTO
nocoOusi, HAyYHO-TIONMYJIIPHOW JUTEpaTrype, OHOJOTHYECKUX CIOBapAX U
CIIPaBOYHHMKAX, KOMIBIOTEPHBIX 0Oa3zax NaHHbIX, B WHTepHeTe), aHaIU3UpOBATH
uH(OPMAIUIO PA3IMYHBIX BUJOB U (HOPM MPEACTABICHUS, KPUTUUECKU OLICHUBATh
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNUBOCTH;

dbopMynTupoOBaTh 3aMpOChl U MPUMEHATh PA3IMYHBIE METOABI MPU TOUCKE U
otbope Ouosorndeckor mHMOpPMaIMKM, HEOOXOUMOM Il BHITIOJHEHUSI yUYeOHBIX
3aj1ay;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHI, COBEPILICHCTBOBATh KYJIbTYPy aKTUBHOTO MCIOJIB30BAaHUS Pa3IMUHBIX
MIOMCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaNbHYI0  (GOpMYy  IpEACTaBICHUS
ouonornyeckor uHbopmalu (cxeMbl, rpaduKy, TUarpaMmbl, TaOJIUIIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAY4YHBIM S3BIK B KadecTBe CpeAcTBa mpu paboTe ¢
OMoJOrnyeckod HHPOpMalUME: NPUMEHATh XUMHUYECKHE, (U3UYECKUE U
MaTeMaTUYECKUE 3HAaKM U CUMBOJIbI, (hopMyibl, abOpeBHATypy, HOMEHKJIATYpY,
UCIONB30BaTh U NPeoOpazoBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPE/ICTBA
HaTJISAHOCTH;

BJIaJeTh ~ HAaBBIKAMH  pACIO3HABaHMS WM 3aIIUTHl  MH(POpPMAIUH,
MH(POPMaIMOHHON 0€3011aCHOCTH JIUYHOCTH.

OgilajeHHe YHHBEPCAJIbHBIMA KOMMYHUKATUBHBIMH J1eliCTBUSIMM:

1) o6menmne:

OCYIIIECTBISTh KOMMYHHUKAIIMK BO BCeX chepax KU3HU, AKTUBHO yU4aCTBOBATh
B JIMAJIOTe WM JUCKYCCHM TIO CYHIECTBY OOCY>KIaeMol TeMbl (yMEHHE 3aJ1aBaTh
BOIPOCHI, BBICKA3bIBaTh CYXJCHHUS OTHOCHUTEIBHO BBINOJHEHMS MpeisiaraeMoin
3aJ]a4uM, YYUTHIBATh MHTEPEChl U COTJIACOBAHHOCTH MO3ULMUN JPYTHMX YYAaCTHUKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpEACTBA OOIIEHHUS, TOHMMATh 3HAYCHHE
COLIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HMKHOBEHHMS KOH(DIMKTHBIX CHUTYaIlWH,
YMETb CMAT4aTh KOH(MIUKTHI U BECTU MIEPErOBOPHI;

BJIAJIETh PA3IMYHBIMU CHOCOOaMM OOILEHUS U B3aUMOJEHCTBUS, MOHUMATH
HaAMEPEHUs IPYTUX JIIOJICH, MPOSBIIATh YBAKUTEIBHOE OTHOIIICHHE K COOECETHUKY
U B KOPPEKTHOU GopMe hopMyTupoBaTh CBOM BO3PAKECHHUS;

pa3BEPHYTO U JIOTMYHO HM3JIaraTb CBOK TOYKY 3pPEHHUSI C HCIIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB.

2) cOBMeCTHasl 1eATeTbHOCTD:



NOHUMAaTh M HCIIOJb30BATh MPEUMYILECTBA KOMAHIHON M MHIMBUAYaJIbHOU
paboThI IpH pelIEHUN OUOJIOTHUECKON MPOOIIeMbI, 000CHOBBIBATh HEOOXOIUMOCTh
MPUMEHEHUS TPYNIOBBIX (HOPM B3aUMOJIEHCTBUS MPHU PEIlIEHUU Yy4eOHOH 3a1auH;

BBIOMpPATh TEMATHKy M METOJIbl COBMECTHBIX NEHUCTBUM C y4y€ToM OOIIuX
WHTEPECOB M BO3MOKHOCTEN Ka)KIOro YjeHa KOJUIEKTHBA,;

OpUHUMATh LA  COBMECTHOM  JEeATEIbHOCTH, OpPraHU30BbIBaTH U
KOOPAMHUPOBATh JIEUCTBUSA MO €€ NOCTHKEHHUIO: COCTABJATh IUIAH JICWCTBUU,
pacnpeienarb pojud ¢ Y4€TOM MHEHHH YYacCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAayeCTBO CBOEr0 BKJIA/Ja M KaXJIOrO0 yYaCTHHKAa KOMaHIbl B
OOIIMii pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npemjlaraTb HOBBIE IIPOEKTHI, OLICHUBAaTh WJIEH C IIO3MIHMH HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISITh IMO3UTUBHOE CTPATETMYECKOE IOBEACHUE B PA3IUYHBIX
CUTYaLIHSIX, TPOSABIISITH TBOPYECTBO U BOOOPAKEHUE, ObITh MHULIUATHBHBIM.

OByaieHHe YHMBEPCAJIbHBIMH PeryJIsTUBHBIMHU AeHCTBUSMMU:

1) camoopranu3anms:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS JUIA BBIABICHUS MpOOJIEM M HX
pEIIeHMs B )KM3HEHHBIX U YU€OHBIX CUTYyaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAaHOBKH B CBOMX JEHCTBMSIX M IIOCTYIIKaxX IO OTHOUIEHUIO K JKMBOW IPHUPOLE,
CBOEMY 3/I0POBBIO U 3I0POBBI0 OKPYKAIOIINX;

CaMOCTOATENIBHO OCYIIECTBIIATh MO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3ajlaul B 00pa3oBaTebHON
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

CaMOCTOSITEJIbHO ~ COCTaBJISITh IUIAH pELIEHUs MpodsiieMbl C  Y4ETOM
UMEIOITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsITh paMKH Y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHI;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEILICHMUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

CrocOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW DSPYAMIIMHU B
pa3HbIX 00JaCTSIX 3HAHWM, MOCTOSHHO TMOBBIIIATH CBOM OOpa30BaTEIbHBIM U
KYJIbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;



BJa/JeTh HAaBbIKAMU  [O3HABATENbHOM  pedrekcud Kak  OCO3HaHUs
COBEPIIAEMbIX JIEUCTBUA M MBICIUTENIbHBIX MPOLECCOB, HMX pPE3yIbTaTOB H
OCHOBAHUI, MCNOJIb30BaTh NPUEMBI peQuIeKCUM NJIsl OLIEHKU CUTyalluu, BbIOOpPA
BEPHOT'O PEILECHUS;

YMETh OLEHUBATh PUCKHM W CBOEBPEMEHHO IPUHUMATh PEIIEHUS IO HX
CHU)KEHMUIO;

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AHAIN3E pPE3yJbTaTOB
NEATEIbHOCTH;

3) npuHATHE cedsT U APYTHX:

IPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

OPUHUMATh MOTHBBI W apryMEHThl APYrUX IpU aHaJIU3€ pe3yJbTaTOB
NEATEIbHOCTH;

pU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLIMOKY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3ynbTarhl OcBOeHHs mporpammbl COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crienupuueckue st yueOHoro npeamera «bromorus»
HAy4YHbIC 3HAHUSI, YMEHUS U CIOCOOBI IEUCTBUM 1O OCBOCHHIO, HHTEPIIPETAIIUU U
npeoOpa3oBaHUIO 3HAHUM, BUJIBI JIEATEIIBHOCTH IO MOJTYYECHHI0 HOBOTO 3HAHUS U
MPUMEHECHHUIO 3HAHWI B Pa3fIMYHBIX YU4E€OHBIX CUTyallUsIX, a TaKXE€ B peaibHbIX
JKU3HEHHBIX CUTYyallUsiX, CBS3aHHBIX ¢ Owuojorueil. B mporpamme mnpeaMeTHbie
PE3yNbTAThl IPEACTABIICHBI TIO TO/1aM 00YUYEHHUSI.

[IpeameTHBIe pe3yNbTaThl OCBOCHUS y4ueOHOrO mpeamera «buomnorus» 6 10
Kj1acce NOJIKHBI OTPaKATh:

c(hOpMUPOBAHHOCTh 3HAHUN O MECTE U POJU OMOJIOTMH B CUCTEME HAyUYHOTO
3HaHHUS €CTECTBEHHBIX HayK, B (OPMHUPOBAHWU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOW KapTHUHBI MHpa M HAy4YHOTO MHPOBO33PEHHS, O BKJIAJE POCCUNCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPAaMOTHOCTH YeJIOBEKA JJIs PEIlICHUs )KU3HCHHBIX 3a/a4;

YMEHHUE PacCKpbIBaTh COJIEp)KAHUE OMOJIOTMYECKUX TEPMHUHOB U TIOHSATHIA:
KU3Hb, KJIETKa, OpraHu3M, MeTaboiau3M (OOMEH BEIIeCTB M MPEBPAIICHUE
SHEPIruM), TOMEOCTa3 (CaMOpETyJISIIUs), YPOBHEBAsI OPTaHU3AIMS JKUBBIX CUCTEM,
CaMOBOCIIPOU3BeIeHNE (PEMPOAYKITHS), HACTEICTBEHHOCTh, N3MEHYHUBOCTh, POCT U
pa3BUTHE;

yMEHUE U3JIaraTh OHOJIOTHUYECKHEe Teopuu (KIETOYHAas, XPOMOCOMHas,
MyTaIlMOHHAs, IIEHTpaJbHAs JOrMa MOJICKYJIApHON Ouonorun), 3akoHbl (I
Menpens, T. Moprana, H. . BaBunoBa) u ydenus (0 meHTpax MHOTOOOpasus H



IIPOUCXOXKJIEHUS KylbTypHbIX pactenuil H. 1. BaBuioBa), onpenensTs rpaHuiibl
WX IPUMEHUMOCTH K KUBBIM CUCTEMaM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOICHUE U
OMMCAHUE MUBBIX CUCTEM, IIPOIIECCOB U SIBICHHI, OPraHU3aLMs U MPOBEICHUE
OMOJIOTMYECKOTO  3KCIEPUMEHTA,  BBIABM)KEHUE  TUIIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEX]y HCCIEIyEeMbIMH BEJIMYMHAMH, OOBSICHEHHE IMOJTYYEHHBIX
pe3yJIbTaTOB, WCIOJIb30BAHHBIX HAYYHBIX IOHSTHH, TEOPUUW U 3aKOHOB, YMECHHE
JIeTIaTh BBIBOJIbI HA OCHOBAHUH MOJYYECHHBIX PE3YJIBTATOB;

YMEHHE BBIJEIATh CYIIECTBEHHBIE NMPU3HAKU BHUPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH
MPOIIECCOB: OOMEHa BEIECTB M MPEBpAIICHHS dHEPTUU B KIIETKE, (DOTOCHMHTE3A,
IUIACTUYECKOTO M HHEPreTMYEcCKOro oOMEHa, XEMOCHHTE3a, MHUTO3a, Melo3a,
OIUIOJOTBOPEHUS, PAa3MHOXKEHHUSA, WHIAUBUAYAJIbHOIO Pa3BUTUA OpraHu3Ma
(oHTOTEHER);

YMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS ISl OOBSCHEHUS OMOJOTUYECKUX
IIPOLIECCOB U SIBJICHHUM, U1 NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KHU3HU C 1eNplo obOecriedyeHus: Oe30IacHOCTHU CBOETO 3J0POBbsi U 3JI0POBbS
OKPY>KaIOILKX JI0/IeH, COOI0IEHUSI HOPM I'PaMOTHOIO MOBEJCHUS B OKPYKaIOLIei
OPUPOAHON cpele, MOHMMaHUE HEOOXOJIMMOCTH HCIOJb30BAHUS JTOCTUKEHUN
COBPEMEHHOMU OHoJI0rNu u OMOTEXHOJIOTHUI TUIS pPalMOHATILHOTO
IPUPOAOIIOIb30BaHNS;

YMEHUE pelIaTh 3JIEMEHTAPHBIE T'E€HETUYECKHME 33aJa4yd Ha MOHO- U
TUTUOPUIIHOE CKpEIlMBAaHUE, CLEIJICHHOE HacJelI0BaHUE, COCTaBIISATh CXEMBI
MOHOTMOPHIHOTO CKpEIIMBAaHUs ISl Npe/iCKa3aHus HacleOBaHUs MPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBIMOJIHATH JIA0OpATOPHBIE W TPAKTUYECKUE PadOThI, COOIIOJATH
npaBuia npu pabote ¢ ydeOHbIM U Ja00paTOPHBIM 000PYI0BaHUEM;

YyMEHUE KPUTHYECKM OLEHUWBATh M HWHTEPHPETHUPOBATH HHPOPMALIHIO
OMOJIOTUYECKOTO  COAEP)KAHMSI, BKIIOYAIONIYI0 TICEBIOHAYYHBIE 3HAHUS U3
pa3IUYHBIX UCTOYHUKOB (CPEACTBA MAacCOBOM MH(POpPMALIUU, HAYYHO-TIONYJISIPHBIE
MaTepuasbl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEIOBaHUN B OMOJIOTHH,
MeAUIIMHE, OMOTEXHOJIOTHUH;

YMEHUE CO3[1aBaThb COOCTBEHHbIE IHCHMEHHBIE M YCTHBIE COOOULICHUS,
000011as1 6MOJIOTHYECKYI0 UHGOPMAIIUIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO
WCITOJIH30BATh MOHATHUIHBIN armapaTt OMOJIOTHH.

[TpenmMeTHbIe pe3yabTaThl OCBOEHUS ydeOHoro mnpeamera «buonorus» ¢ 11
Klacce JOJKHBI OTPaXKaTh:

c(OpMHPOBAHHOCThH 3HAHUNA O MECTE U POJIKM OMOJIOTMH B CUCTEME HAy4YHOTO
3HAHMSI €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-



HAYYHOM KapTUHBI MUpPAa M HAYYHOTO MHPOBO33PEHHS, O BKJIAJ€ POCCHUMCKHUX U
3apyOeXHBIX y4YEHBIX-OMOJOTOB B pPa3BUTHE OHOJOTUH, (PYHKIIMOHAIHHON
IPaMOTHOCTH Y€JIOBEKa JUIsl pEelICHUs )KU3HEHHBIX 3a/1a4;

YMEHUE PACKpPbIBATh COJEpKAHUE OUOJOTMYECKUX TEPMUHOB WU TOHSITHUM:
BUJI, TIOMYJISALUSA, TeHO(OH, SBOIIONMS, ABIKYIIKUE CUITBI ((DaKTOPBI) HBOIIOLNUH,
MPUCTIOCOOTICHHOCTh OPTaHMW3MOB, BHI000pa30BaHME, JKOJIOTHMYECKHUE (DAKTOPHI,
HPKOCUCTEMA, TMPOAYUEHTbI, KOHCYMEHTBI, PEAYUEHThl, UEeNu MUTaHus,
HKOJIOTHYECKas Mpamua, OMoreoleHos, onocdepa;

yMEHUE Hu3JIaratb OWOJOTHYECKHE TeopuH (IBOJIIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpHs SBONIOIHMH), 3aKOHBI W 3aKOHOMEPHOCTHU
(3apoapimieBoro cxonacrtea K. M. bapa, uepenoBaHus IJIaBHBIX HaIlpaBiICHUN H
nyteit ’Bomonuun A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEIENISITh TPAHUIIBI KX TPUMEHUMOCTH K )KHUBBIM CHCTEMAaM;

YMEHUE BIIAJIETh METOJJAMUA HAYYHOTO IMO3HAHMS B OMOJIOTUU: HAOIIOICHUE U
OTMKCaHUE >KUBBIX CHUCTEM, MPOIIECCOB U SBIICHWH, OpraHU3allis M TMPOBEICHUE
OMOJIOTMYECKOTO  DKCIEPUMEHTAa,  BBIIABIDKEHHWE  TUIOTE3bl,  BBISBICHHUE
3aBUCHUMOCTH MEXAY HCCIEAYEMbIMH BEIUYMHAMU, OOBSICHEHHE IMOJyUYEHHBIX
pe3yJIbTaTOB, UCIHOJb30BAaHHBIX HAYYHBIX NOHATHUN, TEOPUNH M 3aKOHOB, YMEHHE
JIeNaTh BBIBOJIBI HA OCHOBAHWH TIOJTYYEHHBIX PE3yIbTaTOB;

YMEHHE BBIICNATh CYIIECTBEHHBIE TPU3HAKH CTPOCHUS OHOIIOTUYECKUX
OOBEKTOB: BHUJOB, MOMYJALUUN, MPOAYLEHTOB, KOHCYMEHTOB, PpEIYyLIEHTOB,
OMOreolEHO30B U JKOCHUCTEM, OCOOEHHOCTH IPOLIECCOB: HACJIEACTBEHHOM
M3MEHYHMBOCTH, €CTECTBEHHOIO0 OTOOpa, BHI000pA30BaHMS, MPHUCIOCOOJEHHOCTH
OpPraHM3MOB, JEHCTBUS SKOJOTHUECKHX (DAKTOPOB Ha OPTraHMU3MBI, MEpeHoca
BEIIECTB M TIOTOKAa DHEPTMH B JKOCHCTEMax, AHTPONOTEHHBIX HM3MEHEHHHA B
HKOCHCTEMAaxX CBOEM MECTHOCTH, KpPYroBOpOTa BEIIECTB U OMOr€OXMMHUYECKHX
IIUKJIOB B Onocdepe;

YMEHHE TPUMEHSTH MOJyUYeHHBbIC 3HAHUS I OOBSACHEHUS OMOJOTHYECKUX
IIPOILIECCOB W SIBJICHHUM, IJII NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOMU
KU3HU C IeNblo obecriedeHus 0e30MacHOCTH CBOETO 3J0POBbSI U 3I0POBBSA
OKPY>KaIOIUX JI0AeH, COOIOIEHUS] HOPM IPAMOTHOTO MOBEJCHUS B OKpY’KaroIIen
OPUPOJIHON cpene, NMOHUMAHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JTOCTHIKEHUMN
COBPEMEHHOW OMOJIOTHH JIJISl palliOHATEHOTO MPUPOIOIIOIB30BAHNUS;

YMEHHE PEeIaTh dJEMEHTapHbIe OMOJIIOTUYECKUE 3a/1au, COCTABISTh CXEMBI
MEPEHOCa BEIIECTB U YHEPTUH B IKOCUCTEMAaX (LIETH NUTaHUSA);

YMEHUE BBIMOJIHATh JIA0OPATOPHBIE M TPAKTUYECKUE PaOOThI, COOIIOATH
npaBuia mpu paboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHHE KPUTHYECKH OICHUBAaTh W HWHTEPIPETHPOBATH WHGPOPMAIUIO
OMOIOTHYECKOTO COJIEP)KAaHUsA, BKIIOYAIONIYI0 T[ICEBJOHAYYHBIE 3HAHUS W3



pa3IMYHBIX UCTOYHUKOB (CpeACTBa MacCOBOW MH(OpPMALIMU, HAYYHO-TIOMYJISIPHbIE
MaTepuaibl),  paccMaTpuBaTh  TJ0OaldbHBIE  SKOJOTHUYECKHE  MPOOJIEMBbI
COBPEMEHHOCTH, (POPMHUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YyMEHUE CO3/1aBaTh COOCTBEHHbIE IHMCHMEHHBIE M YCTHBIE COOOIICHUS,
00001mass GMOJIOTHYECKYI0 HH(POPMAIMIO W3 HECKOIBKUX HCTOYHUKOB, TPAMOTHO
UCIT0JI30BATh MOHATUIHBIN anmapaT OMOJOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoauvecTBo yacoB DJIeKTPOHHbBIE
HanmeHoBaHue pa3/ie/ioB U TeM undpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (pp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubmuoreka [{OK
1 bronorus xax Hayka 2 05 https://m.edsoo.ru/7f41c292
2 JKvBBIE cHCTEMBI M UX OpraHu3aIus 1 bubmmorexa [JOK
P i https://m.edso0o.ru/7f41c292
bubmuoreka [{OK
X i 1
3 MMHYECKHI COCTaB U CTPOCHUE KIIETKU 8 https://m.eds00.ru/7f41¢c292
bubnunoreka LIOK
4 XK
VSHEACSHTCIILHOCTD IICTRH 6 https://m.edso0o.ru/7f41c292
5 PazmHoOXeHME 1 MHIUBUAYAIbHOE PA3BUTHE 5 1 1 bubmuoreka [IOK
OpraHU3MOB https://m.edso0.ru/7f41c292
6 HacnencrBeHHOCTh M KBMEHYMBOCTD 3 1 15 bubnuoreka [{OK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexuus opranu3mMoB. OCHOBBI 3 bubmmnorexka HOK
OMOTEXHOJIOTHHI https://m.eds00.ru/7f41c292
bubmmoteka IIOK
8 Pesepsiioe Bpens 1 1 https://m.eds00.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 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

KoJun4ecTBO 4acoB DJIEKTPOHHbIE
HaumeHoBaHue pa3ieioB H TeM nudpoBnie
Ne n/m P Kontpoabnbsie IlpakTuueckue (uidpp )
NMPOrpamMMblI Bceero o0pa3oBarTejibHbIE
padoThI padoThI
pecypchl
bu6nmoreka [IOK
1 IBOJIOUHOHHAS OHOOTHA J 1 1 https://m.edsoo.ru/7f4lcc74
5 BO3HMKHOBEHHE U Pa3BUTHUEC KU3HH Ha 9 1 05 bubnunoreka LIOK
3emiie ' https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
3 OpranusMbl 1 OKpyXarolas cpesa S 1 https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
4 Coo0011ecTBa U DKOJIOTHUECKUE CUCTEMBI 9 https://m.edsoo.ru/7fALecTA
bubnuoreka [{OK
S Pesepsroe Bpems 2 1 https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 2.5



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

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoauvecTBo yacoB DJIeKTPOHHbBIE
Ne Hara uudgposbie
Tema ypoka KonrTpoabubie IlpakTuuyeckue
n/n Bcero U3YYeHUs oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
bubmuorexa [JOK
1 buoiiorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
06.09.2024 https://m.edsoo.ru/863e632a
MeTo1bl TO3HAHUA JKUBOM TPUPOJIBI.
[TpakTuueckast padorta Ne 1
2 «Mcnonp30BaHne pa3IUIHBIX 1 0.5 bubmorexa LHOK
P ' 13.09.2024 = https://m.eds00.ru/863e6122
METOJIOB MPU U3YUYECHUU
OMOJIOTHYECKUX 00BEKTOBY
3 buosiornueckue cucremsl, MPOLECCHI 1 bubnuoteka [JOK
U X U3YYEHHUE 20.09.2024  https://m.edsoo.ru/863e6564
4 Xumuueckuii coctaB KiaeTku. Boma 1 bubmuorexa [JOK
U MUHEpaIbHbIE COJIU 27.09.2024  https://m.edsoo.ru/863e674e
bu6mmoreka [JOK
5 b . 1
e, COCTAB i CTPOCHHE GenkoB 04.10.2024  https://m.edsoo.ru/863e6b72
®epMeHThl — OMOJOTHYECKHE
karanu3aTopsl. JlabopaTopHas
6 pabota Ne 1 «M3yuyenue 1 05 bubnnorexka [JOK
KaTaJINTUYECKOW aKTUBHOCTH ' 11.10.2024  https://m.eds00.ru/863e6b72
(dbepMEeHTOB (Ha IpUMepe aMHIIa3bl
WJTH KaTajasbl)»
7 VYraeBospl. JIunuas 1 bubmuorexa [JOK



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

18.10.2024  https://m.eds00.ru/863e6870
bubmuoreka [JOK
8 Hywrentiosbie knenotsl. AT® 25.10.2024  https://m.edsoo.ru/863e6d5¢c
9 Hcropus n meToas! u3ydyeHus bubmmorexa [IOK
kietku. Kinerounas teopust 08.11.2024  https://m.edsoo.ru/863e6e88
10 Knerka xak nenocrtHas xxuBas
cucreMa 15.11.2024
CrpoeHnue 3ykapuoTUYECKON
kieTku. JlabopaTopHas padota No 2
«3y4yeHne cTpoeHus KJIETOK bu6mmorexa [IOK
11 pacTeHMi, KUBOTHBIX, TPUOOB U 0.5 https://m.edso0.ru/863e6ff0
. 22.11.2024
OaxTepuii o1 MUKPOCKOIIOM Ha https://m.eds00.ru/863e716¢
TOTOBBIX MUKpOIIpENapaTax u ux
OTTUCAHUE»
bubmuorexa [JOK
12 (GMEH BEIECTB Ml MeTaCONH3M 29.11.2024  https://m.edsoo.ru/863e766¢
bu6mmoreka [IOK
13 dotocitrres. Xemocntres 06.12.2024  https://m.edsoo.ru/863e7c98
. bubnuoteka [JOK
14 DHepreTHieckHi ooMen 13.12.2024  https://m.edso0.ru/863e7aae
JKu3HeHHBIN MK KISTKU. [{enenue
KkieTku. Mutos. JlabopaTopHas
15 pabota Ne 3 «HaOmoneHue MuTo32a B 0.5 bubmmorexa [IOK
20.12.2024  https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKA KOpeIKa JyKa Ha
TOTOBBIX MUKPOTIPEIapaTax»
16 buocunTe3s Oenka. Peakmms bubmuorexa [JOK
MaTpPUYHOTO CHHTE3a 27.12.2024  https://m.edsoo.ru/863e796e
17 Tpancnsnus — GnocuHTe3 Oenka bub6nuorexa [IOK



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
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

10.01.2025  https://m.edso0o.ru/863e796e
18 Hexnetounsie hopMbl )KU3HU — bubnmoreka [JOK
BUPYCHI 17.01.2025  https://m.eds00.ru/863e7540
bubmuoreka [JOK
19 ®DopMbI Pa3MHOKEHUST OPTaHU3MOB 94.01.2025 httpsE//m.edsoo.ru/863e81b6
https://m.edso0.ru/863e831e
. bu6mmoreka [IOK
20 Meiios 31.01.2025  https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX
kJeTok. OII0I0TBOPEHHE.
21 JlaGopaTtopHnast padora Ne 4 05 bubnnoreka [JOK
«M3yueHune cTpoeHus MOJIOBBIX 07.02.2025  https://m.edsoo.ru/863e81h6
KJIETOK Ha TOTOBBIX
MUKpOIIpEnapaTax»
99 NunuBuyansHOE pa3BUTHE bubnuoreka [IOK
OpraHU3MOB 14.02.2025  https://m.eds00.ru/863e8436
93 I'eneTika — Hayka o bubnnorexka [JOK
HACJEJICTBEHHOCTH U U3MEHYMBOCTH 21.02.2025  https://m.edsoo0.ru/863e86f2
3aKOHOMEPHOCTH HACJIEAOBAHUS
24 npu3HaKoB. MoHOruOpuaHOE bubmorexa HOK
28.02.2025  https://m.eds00.ru/863e8878
CKpEIINBAHHE
UTHOpHUIHOE CKpELMBaHuE. 3aKOH
25 fesaBninqoro HapaneIILOBaHm Bubmorexa ITOK
07.03.2025  https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CuernieHHOe HAClIeJJOBaHHE
26 npusHakoB. JlabopaTopHas pabora 05 bubnuoreka [IOK
No 5 «M3yuenune pe3ynbpTaToB 14.03.2025  https://m.eds00.ru/863e8c60

MOHOTHOPHUIHOTO W TUTHOPUTHOTO



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
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https://m.edsoo.ru/863e8c60

CKpEILIMBAHUA y Jp030(HIIbI HA
TFOTOBBIX MUKpOIIpenapaTax»

97 I'enetuka nona. HacinenoBanue 1 bubmuorexa [JOK
IIPU3HAKOB, CLEIJICHHBIX C II0JIOM 21.03.2025  https://m.edsoo0.ru/863e8c60
M3menunBocTh. HenacneacrreHHas
W3MEHYHMBOCTh. JIJabopaTopHas

98 pabota Ne 6. 3yuenue 1 05 bubnmoreka [JOK
MOAU(PHUKAITMOHHONW U3MEHUYUBOCTH, 04.04.2025 | https://m.edsoo.ru/863e8efe
MOCTPOEHHE BApHUAIIMOHHOTO Psijia U
BApUALIMOHHON KPUBOI»

HacnencrBeHHass N3MEHYMBOCTD.

29 Jlaboparopnas pabota Ne 7. 1 05 bubnuorexa [JOK
«AHanmu3 MyTaluui y 1po30(uisr Ha 11.04.2025  https://m.edsoo.ru/863e8efe
TOTOBBIX MUKPOIIPEIapaTax

bu6mmorexa [IOK

30 Penetiia wenosexa 1 18.04.2025  https://m.eds00.ru/863e8d78

31 MpomerKyTo4HanA aTTecTauma 1 95.04.2025

32 Ceneknus Kak HayKa M IpoLece 1 bubmmorexa [IOK

02.05.2025  https://m.edsoo0.ru/863e9214

33 MeToabs! 1 JOCTHKEHUS CEJIEKITNU 1 bu6mmoreka [IOK
pacTeHHUH U )KUBOTHBIX 16.05.2025  https://m.eds00.ru/863e9214
buotexHoorus kak oTpacib

34 pon3BOACTBa . MTorosas 1 bubnnoreka [JOK
KOHTpOJIbHAsI paboTa 3a Kypc 10 23.05.2025  https://m.edsoo.ru/863e9336
KJ1acca

OBIIEE KOJIMYECTBO YACOB I10 34 4

[TPO'PAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
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11 KJIACC

KosmmyecTBo yacoB DJIeKTPOHHbBIE
Nen/m  Tema ypoka Konrpoubnbsie IIpakrnuyeckue Aara tpponsle
Bcero u3ydyeHusi  oOpa3oBaTesbHbIe
padoThI padoThI
pecypcsbl
1 DBOJIIOIHS U METOJIBI €€ N3YUCHHS 1 buGnnorexa LIOK
04.09.2024  https://m.edsoo.ru/863ea20e
5 Hcropus pasBuTHS IPEACTABICHUN 1 bubnuorexa [IOK
00 3BOMIONIMU 11.09.2024  https://m.eds00.ru/863e9570
bubmuorexa [JOK
3 Mikpoeosorus L 18.09.2024  https://m.edso0.ru/863e9cle
[Tomynsiius Kak IeMeHTapHas
€MHHIIA BUJIA ¥ SBOJIOIIH.
4 ﬂiﬁopjTOpHI;H paboTta Jill'g 1 1 0.5 bubmorexa LHOK
25.09.2024  https://m.edsoo.ru/863e99c6
«CpaBHEHHE BUJIOB 110
MOP(}OIOTHUECKOMY KPUTEPHIO)
5 JIBroky1ue cuibl (3JIeMEHTapHbIE 1 bubnnoreka [JOK
(baKTOpBI) IBOJIOLUH 02.10.2024  https://m.edsoo.ru/863e9da4
. bubnmnoreka [JOK
0 Berectpettibiit 0T00p it ero ¢popmsI 1 09.10.2024 https://m.edsogru/863e9ed0
PesynbTath! 3BOIIOIUY:
MPUCTIOCOOJICHHOCTh OPTaHU3MOB U
7 BHU1000pa3zoBanue. JlaboparopHas 1 05 bubnmoreka [JOK
pabota Ne 2 «Onucanne 16.10.2024  https://m.edso0o.ru/863e9fde
MPUCTIOCOOTIEHHOCTH OpraHu3Ma u eé
OTHOCHUTEJIBHOTO XapaKkTepa»
8 Hampasnenus u nytu 1 bubnuorexa [IOK



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
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MaKpO3BOJIOLUU 23.10.2024  https://m.edsoo.ru/863e9cle
9 HeobOparumocTs 3BOMIONINN 06.11.2024
10 Ucropus xu3HU Ha 3eMIIe U METOIBI
e€ u3ydyeHus 13.11.2024
11 ['unore3sl MpOUCXOKACHUS KUZHU bubnuoreka [IOK
Ha 3emiie 20.11.2024  https://m.edsoo.ru/863ea5a6
12 PazButue xxu3Hu Ha 3emiie o 3pam bubnuotexa [JOK
U epuogam 27.11.2024  https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaITbI BOJTIOIUU
PACTUTEILHOTO M JKHBOTHOTO MUDA.
13 [TpakTuueckast padorta Ne 1 05 bubnuotexa [JOK
«M3yueHne UCKOMaeMbIX OCTaTKOB 04.12.2024  https://m.edsoo.ru/863ea8hc
pacTeHUil U )KUBOTHBIX B
KOJUTCKIIHSAX )
14 CoBpeMeHHas cuctema bubnuorexa [JOK
OpraHUYECKOT0 MUpa 11.12.2024  https://m.edsoo.ru/863ea48e
15 DBOIONHS YEIOBEKA bubmuorexa [JOK
(a"HTpOTIOTEHE3) 18.12.2024  https://m.edsoo.ru/863eac2c
16 JBxyuue cuibl ((hakTopsl) bubnuoreka [IOK
AHTPOIIOTeHE3a 25.12.2024  https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaANH BOIOIAU
YelioBeKa 15.01.2025
18 YenoBeueckne packl M MPUPOTHBIC bubnmoreka [JOK
aJanTanny 4eJI0BeKa 22.01.2025  https://m.edsoo.ru/863eaea2
PesepBHeIil ypok. O6001IEHNE IO
19 TeMe «BO3HUKHOBEHHE U Pa3BUTHE 99.01.2025

JKM3HHU Ha 3eMIIe»



https://m.edsoo.ru/863e9c1e
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

20

DKoJorus Kak HayKa

05.02.2025
21 Cpenbl 00uTaHUS U DKOJIOTHYCSCKHE bu6mmoreka [IOK
(bakTopsI 11.02.2025  https://m.edsoo.ru/863eafec
AlGuotnueckue GakTopHhI.
JlaGopaTtopnast pabota Ne 3.
«Mopdonorudeckue 0COOCHHOCTH
22 ACTEHUH U3 pa3HBIX MECT 0.5 bubmorexa LHOK
P ' 26.02.2025  https://m.edso00.ru/863eb10e
obutanusny. JlabopaTopHas padora
Ne 4. «BnusiHue cBeTa Ha pocT U
pPa3BHUTHE YSPEHKOB KOJICYyCay
bu6mmoreka [IOK
23 b
HOTHHCCKHC (aKTOPL 03.03.2025  https://m.edsoo.ru/863eb348
DKOJIOTUYECKUE XapAKTEPUCTUKU
nomysitun. [Ipaktuueckas pabora
24 02«1 & 0.5
Ne 2 « OHS%T MJIOTHOCTH 11.03.2025
MOMYJISIIIAIA Pa3HbIX BUIOB
pacTeHumn»
o5 Coo01iecTBa OpraHu3MoOB — bubnuotexa [JOK
OMOIIeHO3 18.03.2025  https://m.edsoo.ru/863eb46a
26 DKOJOTHYECKHUE CHCTEMBI bubmuorexa [JOK
(9KOCHCTEMBI) 01.04.2025  https://m.edsoo.ru/863eb46a
OcHOBHBIE TTOKA3aTeNN YIKOCUCTEMBI.
27 DKOJIOTHYECKHE TUPAMUIBI Bubmiorexa LJOK
. p ' 08.04.2025  https://m.edsoo.ru/863eb5fa
CaoticTBa 3kocucteM. CyKieccus
28 IT
PUPOIHBIE YKOCUCTEMBI 15.04.2025
29 AHTpPOTIOTEHHBIE YKOCUCTEMBI



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa

22.04.2025

30 buocdepa — rnobdanpHas 1 bubnmoreka [JOK
3KOCHCTEMA 3eMJIU 29.04.2025 | https://m.edso0.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 bubnmoreka [JOK
ounochepsl 04.05.2025  https://m.edsoo.ru/863ebd16
32 MpomeKyToyHas aTTecTauma 1 11.05.2025
bu6mmoreka [IOK
33 Henosetectso B Grochepe 3emn 1 18.05.2025  https://m.edsoo.ru/863ebale
34 CocyiiecTBoBaHHE IPUPOABI U 1
YeJIoBeYeCTBA 23.05.2025
OBIIEE KOJIMYECTBO YACOB I10 34 95

[NPOT'PAMME



https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* buosorus. O6mas 6uomnorus, 10 kinacce/ Cupornaszos B.1., Aradponora 1.b.,
3axapoBa E.T., O61iecTBO ¢ OrpaHUYeHHON OTBETCTBEHHOCTHIO «[IPODAY;
Axk1monepHoe obuiectBo «M3narensctBo «lIpocBeienue»

* buonorus. O6mas 6uomnorus, 11 kmace/ CuBornazos B.U., Aradonosa 1.b.,
3axapona E.T., O6mecTBoO ¢ orpaHUYCHHONW OTBETCTBEHHOCTHIO «[IPODA»;

AxknmonepHoe obuiectBo «M3narensctBo «lIpocBemenue»

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA
1) http://school-collection.edu.ru - Enunas xosiexnus iudpoBbIX
00pa3oBaTeIbHBIX PECYPCOB

2) http://www.e-osnova.ru/- Xypuan «buonorus. Bee as yunrens!»

3) http://digital.1september.ru — O6mepoccuiickuii npoekt «Illkosa
M (poBOTO BEKay.

4) http://www.electroniclibrary21.ru - Dnexrponnas 6ubaroreka 21 Beka.

5) http://www.ege.edu.ru - OdurmansHeiil nHGOpMaIMOHHBIN opTan EI'D.

6) http://www.zavuch.ru - Caiit a1 yduTee.



7) http://ecosystema.ru - DKoJI0rHIecKHid IEHTP « IKOCUCTEMAY.
8) http://www.uchportal.ru/ - Yaurenbckuii moprai.

9) http://ru-biologia.livejournal.com/12284.html - ITpo6ieMbI 3BOTIOIUH

IHNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1) http://www.edu.ru/ - ®eaepanpHBI 00pa30BaTEIBHBIA MOPTAT

2) www.college.ru - pazagen "OtkpsiToro kosiemka" no buomoruu.

3) https://resh.edu.ru/subject/5/10/ - Poccuiickas 3eKTpOHHAas MIKOJIa

4) edu.skysmart.ru - ckaiicmapt

5) bio-ege.sdamgia.ru - CucremMa TeCTOB Ul TOATOTOBKH U CAMOIIOATOTOBKH

K EI'D



