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HOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke mporpamMMmbl MO OHUOJOTMH TEOPETHUECKYIO OCHOBY JUIS
OTpe/eNieHUs] TOAXO0M0B K (POPMHUPOBAHUIO COJCpXKAHUS Y4eOHOro IpeamMera
«buonorus» cocraBwiM: KoHUenrtyaidbHble nonoxkenus PIOC COO o
B3aUMOOOYCIIOBIICHHOCTH IIeNiel, COJep)KaHusi, pe3yJbTaToB OOydYeHUS U
TpeOOBaHMI K YPOBHIO MTOATOTOBKH BBITYCKHHKOB, TTOJIOKEHHUS 00 OOITUX MEIIX U
MPUHITUTNIAX, XapPaKTePU3YIOMUX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEIHETrO
obmiero oOpazoBanusi B Poccuiickoit denepanuu, a TakkKe TMOJIOKEHUS O
cnenuduke OMOIOTHH, €€ 3HAYCHNUHU B MMO3HAHUH KUBOW MPHUPOJIBI U 00CCTICUCHUH
CYIIIECTBOBAHMS YeJIOBEUECKOro oOmiecTBa. COTTacHO Ha3BaHHBIM TOJOKEHUSM,
OTIpe/IeICHBl OCHOBHBIC (DYHKITHH MPOTPaMMBbI TT0 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owuosnoruu Aa€T TpelCTaBlieHHWEe O IemsIX, 00 obmiei
CTpaTerud OOYy4YCeHHs, BOCIHTAHWS W Pa3BUTHS OOYyYaAIOIIUXCS CpPEICTBAMHU
yaeOHoro mpeamera «buonorus», omnpenenseT o00s3aTeNbHOE MPEeIMETHOE
COJEp>)KaHUE, €ro CTPYKTypy, pacmpeleleHue 1o pa3felaM U TeMaw,
PEKOMEHIyeMYIO TOCJIEeI0BATEeIbHOCTh M3YUEHUSI YU4EOHOr0 Marepuaia ¢ y4éToM
MEXKIPEAMETHBIX ¥ BHYTPUIPEIMETHBIX CBS3CH, JIOTMKH 00pa30oBaTEelbHOTO
MpoI1iecca, BO3PACTHBIX OCOOCHHOCTEHN 00yUaroImmXcsl.

B nmnporpaMmvme mo OuoNIOTHHM TaKXe YUYMTHIBAIOTCS TpeOOBaHUA K
IUIAHUPYEMBIM JIMYHOCTHBIM, METAlpeIMETHBIM U MPEAMETHBIM pe3yJibTaTaM
oOyueHuss B (OPMHUPOBAHWU OCHOBHBIX BHJOB Yy4eOHO-IIO3HABATEILHOM
JESATeTbHOCTH/YUYeOHBIX JEHCTBUI OO0YydYarONIUXCsl MO OCBOCHHUIO COJICPKAHUS
OMOIOrMYecKOro 00pa30BaHHUA.

B nporpamme mo 6uonorun (10-11 xmaccel, 6a30BbIil ypOBEHb) peain30BaH
NPUHIMI TPEEMCTBEHHOCTH B HM3yYEeHUW OWOJIOTHH, Omaromapsi 4emy B Hel
MPOCMATPUBACTCS HANpPABICHHOCTh Ha pPa3BUTHE 3HAHWW, CBSI3aHHBIX C
bopMHpOBaHHEM  €CTECTBEHHO-HAYYHOTO  MHPOBO33PEHUS,  IIEHHOCTHBIX
OpHEHTAIlUN JIMYHOCTH, SKOJOTUYECKOTO MBIIIJICHUS, MPECTaBICHUN O 3J0pPOBOM
oOpa3e >XKM3HH W OEpeKHBIM OTHOIICHHUEM K OKPYXKAIOIIeW MPUPOIHON cpene.
[ToaTomMy Hapsioy ¢ U3y4eHHEM OOIIEOMOIOTHYECKIX TEOPH, a TakkKe 3HaHUU O
CTPOEHUH >KMBBIX CUCTEM PA3HOTO PaHTa U CYNTHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B MPOrpaMMme MO OMOJIOTHH YAECICHO BHUMAHUE HCIOJIb30BAHUIO
MOJTyYeHHBIX 3HAHWN B MMOBCEAHEBHOMN JKU3HM /ISl PEIICHUS TPUKIATHBIX 3a/1a4, B
TOM dYHCJe: TMPOPUIAKTHUKY HACIEICTBEHHBIX 3a00JIEBaHUN YelIOBEKa, MEIUKO-
TCHETHYECKOTO KOHCYJIbTUPOBAHUS, 000oCHOBaHUS HKOJIOTUICCKU
1eJeco00pa3HOro TMOBEACHUS B OKpYy)Kalollled NpUpPOJHOM cpene, aHaiau3a
BIIVSTHHSI XO3SIICTBEHHOW JIEATEIHHOCTH YeJOBEKa Ha COCTOSHHE TMPHUPOJHBIX U
MCKYCCTBEHHBIX DKOCUCTEM. Y CHIICHHEC BHUMAHHUS K MPUKIIATHOW HAPABICHHOCTH
yueOHOrO mpenmMera «buomorusy MPOIUKTOBAHO HEOOXOIMMOCTBIO 00eCIIeueHus



YCIIOBUH JUIsl pEIIEHUs] OJHOM M3 aKTyaJbHBIX 33Jau IIKOJIHHOIO OMOJIOTHYECKOro
oOpa3oBaHMsl, KOTopas mpeanojaraer (OpPMUPOBAHHE y  OOyYaroIIMXCs
CIIOCOOHOCTH aIallTUPOBAThCA K M3MEHEHHMSIM JUHAMUYHO Pa3BUBAIOILIETOCS
COBPEMEHHOT'O MHPA.

buonoruss Ha ypoBHE cpenHero o6mero oOpa3oBaHHUs 3aHHUMAeT Ba)XKHOE
mecto. OHa oOecneurBaeT (GOpPMHUPOBAHUE Yy OOYyYarOIIMXCS MPEICTaBICHUA O
HAay4YHOM KapTUHE MHpA, paclidpseT U 000OUIaeT 3HAHUS O KUBOM MHpupone, €&
OTJINYWTENbHBIX TNPHU3HAKaX — YPOBHEBOW OPraHM3allMM W DBOJIIOLNH, CO3MAET
yCIIOBUSL  JJIs: TO3HAHWS  3aKOHOB  JKMBOM  NpupoAbl, (OpMUPOBaHUS
(YHKIIMOHAJIBHOW TI'PaMOTHOCTH, HAaBBIKOB 3J0pOBOro M Oe3zomacHoro ooOpasza
KU3HU, YKOJIOTMYECKOTO MBIIUICHUS, IEHHOCTHOTO OTHOILIEHHUS K )KUBOM MpUpPOJIe
U YEIJIOBEKY.

Bonbiioe 3HaueHne OMOJIOTUS UMEET TAKXKE JUIsl PELICHHs] BOCIIUTATEIbHbBIX U
pa3BUBAIOIIMX  33Jad  CpeJHero  oomero  oOpa3oBaHus,  COLMAIM3ALNU
oOyuaronuxcs. M3ydyenue 6uosornn oOecrieyuBaeT yciaoBus Ui (popMUpOBaHUS
WMHTEJUIEKTYaJIbHbIX, KOMMYHHMKAallMOHHBIX M HWH(OPMALIMOHHBIX HABBIKOB,
ACTETUYECKON KYJIbTYpBl, CIOCOOCTBYET MHTErpaluu OHWOJIOTMYECKUX 3HAHHUM C
NPEICTABICHUSAMHU U3 JAPYTUX y4e€OHBIX NMPEAMETOB, B YACTHOCTH, (PU3UKHU, XUMUH
u reorpaduu. Ha3zBaHHblE NOJIOKEHHUS O MpEeAHA3HAYEHUH Y4eOHOro mnpeaMera
«buonorusi» CcoCTaBUIM OCHOBY JMJIA ONpENENeHUs MOAXOAOB K OTOOpy H
CTPYKTYPUPOBAaHHIO €ro COJAEp’KaHWsA, MPEACTaBICHHOIO B Iporpamme I10
OHOJIOTHH.

OT60p coxmepkanus ydeObHOro npenMera «buomorus» Ha 0a30BOM YpPOBHE
OCYHIECTBJIEH C MO3ULMHA KyJIbTYpOCOOOpPAa3HOrO0 MOJAXO0/a, B COOTBETCTBUM C
KOTOPBIM OOYyYaloluecs: JOJKHBI OCBOUTH 3HAHUS M YMEHHS, 3HAYUMbIE JIs
¢opMupoBaHus OOIIEH KyJIbTYphl, ONPEICNSIOIINE aJEKBATHOE IIOBEIECHUE
YeJioBeKa B OKpPYXalollleld MPUPOAHONU cpesie, BOCTpEOOBAHHBIE B MOBCEIHEBHOMN
XKU3HU U MPAKTUYECKOU aesTenbHOCTH. Oco0oe MeCTO B 3TOM cHUCTeME 3HaHUU
3aHUMAIOT 3JIEMEHTHI COICPIKAHUSI, KOTOPBIE CIyXaT OCHOBOM At pOpMUpPOBaHUS
IPEICTABICHU O COBPEMEHHOM €CTECTBEHHO-HAy4YHONH KapTHHE Mupa H
LIEHHOCTHBIX  OpPUEHTAIMSX  JIMYHOCTH, CIOCOOCTBYIOIIMX  TyMaHHW3alUu
OMOJOrMYECKOr0 00pa30BAHMSL.

CrtpyKTypupoBaHHE COJEpXKaHUS Yy4yeOHOro Marepuaja B IMPOrpamMMme IO
OMOJIOTMM OCYILECTBICHO € YYE€TOM NPUOPUTETHOTO 3HAUYEHHUS 3HAHUM 00
OTIIMYUTENIbHBIX OCOOCHHOCTSX JKUBOW MPUPOABI, O €€ YPOBHEBOM OpraHusaiuu u
ABOJIIOLMU. B COOTBETCTBUHU C 3THM B CTPYKType yueOHoro npeamera «buonorus»
BBIJICJIEHBI CIIEYIOLIUE COJEpKATENbHbIE JINHUK: «bronorus kak Hayka. MeTozsl
Hay4yHOro mno3HaHus»», «KineTka kak Ouosiornueckas cucreMa», «OpraHusm Kak



Oounonornyeckas cuctema», «CrucreMa M MHOTOOOpa3we OpraHu4YeCKOTO MHUPAY,
«IBOJIOIMS KUBON TIPUPOBI», « IKOCUCTEMBI U MIPUCYIIIUE UM 3aKOHOMEPHOCTH.

Henp wm3yuenus ydeOHoro mnpeamera «buomorus» Ha 0a30BOM YpOBHE —
OBjlaJicHuE OOy4YalolUMHUCSA 3HAHUSMH O  CTPYKTYpHO-(DYHKIIMOHAIbHOU
OpraHW3allid >KUBBIX CHUCTEM pa3HOTO paHra ¢ NPUOOpPETeHHE yMEHUM
UCIIOJIb30BaTh ATH 3HAHUA JJIsi TPAMOTHBIX JEUCTBHM B OTHOILIEHUU OOBEKTOB
YKUBOU MPUPOJIbI U PEIICHUS PA3JIMUHBIX )KU3HEHHBIX MPOOJIEM.

JlocTikeHue 1enu u3ydeHus: yueOHoro npeamera «buonorusi» Ha 6a30BOM
YPOBHE 00€CTICUNBAETCS PEIICHUEM CISAYIOIINX 3a]1a4:

OCBOCHHME OO0YYaIOIIUMUCS CHUCTEMbl 3HAHUN O OUOJOTHYECKUX TEOPUsX,
YYEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBuiIaxX, CIyKalluX OCHOBOM
st GOPMUPOBAHUS TMPEJICTABICHUN O €CTECTBEHHO-HAYYHOM KapTHHE MHUpa, O
METO/IaX HAy4YHOTO MO3HAHMS, CTPOSHUU, MHOTOOOpa3uu U OCOOCHHOCTSX KMBBIX
CUCTEM Pa3HOTO YPOBHSI OpPraHHU3allMH, BBIIAIOIINXCS OTKPHITUSIX U COBPEMEHHBIX
HCCJICIOBAHUIX B OMOJIOTHH,

dbopmupoBaHUe y OOYYaIOMIMXCS TMO3HABATEIbHBIX, HHTEJUICKTYyaJIbHBIX H
TBOPUYECKHX CIIOCOOHOCTEH B MPOIECCE aHANIM3a JAaHHBIX O MYTIX Pa3BUTHS B
OMOJIOTUM HAyYHBIX B3IVISIOB, WJEH U TOJIXOJOB K M3YUEHHUIO >KUBBIX CHUCTEM
Pa3HOr0 YPOBHS OpraHU3aluu;

CTAaHOBJICHHE Yy oOydaroumxcss oOmeil KyJabTypbl, (PYHKIHOHAJIBbHON
TPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH U OLICHUBATH SIBJICHHS OKPY KAIOIIETO
MUpa >KMBOW NPHUPOABl HA OCHOBAHMM 3HAHUW M OIBITa, IOJIYYEHHBIX MPH
M3y4YeHUH OHOJIOTHH;

dbopmupoBaHue y OOydYarOIIUXCSl YMEHUW WUIIOCTPUPOBATh 3HAYCHHE
OMONOTUYECKUX 3HAHUM B TMPAKTUUECKOW JESATEIHHOCTU YEJIOBEKAa, Pa3BUTUU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUI;

BOCIHUTaHUE YOEKJIEHHOCTH B BO3MOXKHOCTU TO3HAHUS YEIOBEKOM >KHUBOM
MPUPOJIbI, HEOOXOUMOCTU OEPEKHOTO OTHOIIECHUS K HEeW, COOMIOICHUS] ITUYECKUX
HOPM TIPU TIPOBEICHUN OMOJIOTHUECKUX UCCIIEOBAaHU;

OCO3HAHHE IIEHHOCTH OWOJIOTMYECKUX 3HAHUW JUIsl TOBBIIIEHUS YPOBHS
AKOJIOTUYECKOHN KYJIbTYPBI, 11l (GOPMUPOBAHUS HAYUHOT'O MUPOBO33PEHHS;

MIPUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUW B TOBCEIHEBHOM MKU3HU IS
OLICHKH TMOCJIEACTBUN CBOEH JEATEIBHOCTH MO OTHOLICHUIO K OKPYXAIOIIECH Cpee,
COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBaHHME U COONIIOICHHE Mep MNPOPUIAKTUKH
3a00sieBaHUM.

B cucreme cpeagnero oOmiero oOpaszoBanus «buonorus», u3ydyaemas Ha
0a30BOM YpOBHE, SBISIETCS O0S3aTE€NbHBIM YUE€OHBIM TMPEIMETOM, BXOMISIINM B
COCTaB MpeaMeTHOI o0nacTu « EcTecTBeHHO-HayUYHBbIE PEIMETHI.



Jyist u3ydeHust Ouooruu Ha 6a30BOM YPOBHE CPEIHETO O0Iero 00pa3oBaHuUs
otBoauTCs 68 yacoB: B 10 kiacce — 34 ygaca (1 gac B Henento), B 11 knacce — 34
yaca (1 gac B HezeII0).



COILEPKXAHUE OBYUYEHUA
10 KUIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMU, TEXHUICCKUMH U
JPYTUMHU €CTeCTBEHHBIMU Haykamu, puiocodueil, STUKON, ICTETUKON U MPaBOM.
Ponb Ouonoruu B (HOPMUPOBAHMM COBPEMEHHOM HAy4yHOW KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HaYK.

Metoabl TO3HAHUS KUBOUM MPUPOIBI (HAOII0ICHUE, SKCIIEPUMEHT, OMKUCAHUE,
U3MEpeHue, KiIacCu(pUKalMs, MOJCTUPOBAHUE, CTaTHUCTHYecKass o00paldoTka
JTAHHBIX ).

JdeMoHCcTpanuu:

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

Tabmuier 1 cxeMbl: «MeTO bl MO3HAHUS JKHUBOM TTPUPOJIBD.

JlaGopaTopHble U NpaKTHYEeCKHE PadOThI:

[Ipaktuueckass pabora Ne 1. «lcmonp3oBaHHMe pa3IWYHBIX METOJIOB IPHU
M3YUYECHUHN OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMBI U X OPTaHU3AIUSA.

Xusble cuctembl (OMOCHCTEMBI) Kak MpeaMeT u3ydenust ouosoruu. OTinyue
KUBBIX CUCTEM OT HEOPTaHUYECKON MPUPOIBI.

CBoiicTBa OMOCHCTEM U UX pa3zHoOOpa3ue. YPOBHU OpraHU3alud OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBINA, IOIYJISLHUOHHO-
BUJIOBOM, YKOCUCTEMHBIN (OMOreoIeHOTHYECKHI ), OnochepHBI.

JdeMoHCcTpanuu:

Tabmuter u cxembl: «OCHOBHBIC MPU3HAKU KU3HUY, «YPOBHU OpraHU3AIHNH
KUBOU IPUPOABDY.

O6opynoBanue: Moaenb moJiekyisl JJHK.

Tema 3. XumMu4ecKkuii cOCTaB M CTPOCHHE KJICTKH.

XUMHAYECKAN COCTaB KJIETKH. XUMHYECKHE JJIEMEHTBI: MAaKpPOSJIEMEHTHI,
MHUKpPO3JIEMEHTHI. Bo/la 1 MUHEpaibHbIE BELIECTBA.

@OyHKIMM BOABI M MHUHEpalbHBIX BewIeCTB B Kierke. lloanepxanue
OCMOTHUYECKOI0 OanaHca.

benku. CoctaB u cTpoeHne OeTKOB. AMUHOKHCIOTBI — MOHOMEPHI OCIIKOB.
HeszaMeHnmble 1 3aMEHHMbIE AMUHOKHUCIIOTBI. AMUHOKHCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl O€lKOBOM MoJekyidbl (IEepBUYHAs, BTOPUYHAs, TpPETUYHAS U
YeTBEpPTUYHAsA CTPYKTypa). XHUMHYECKHEe CBoilcTBa OenkoB. buonormyeckue
byHKIMN OEIKOB.



depMeHTHl — Owmosiorudyeckue Kartaiauszatopbl. CTpoeHHe (epMeHTa:
aKTUBHBIA IIeHTp, cyOcTpartHas crneuu@uuHocts. Kodepmentsl. BuramuHbl.
OTnuuusa pepMEHTOB OT HEOPTaHUYECKUX KaTaIU3aTOPOB.

VYrneBoasl: MoHOcaxapuabl  (TJIOKO3a, pubo3a U Je30KCupud03a),
aucaxapuabl  (caxapos3a, JaKTo3a) M Toimcaxapuibl (Kpaxmal, TJIMKOTEH,
HeJuT0I103a). bruonorndeckue GyHKIMH YTIIEBOIOB.

Jlumuael:  Tpurnunepunsl, Qochomunuasl, crepouabl. ['uapoduibHO-
ruapopoOHble  cBoiicTBa. buonormyeckue ¢GyHkuuu aunuaoB. CpaBHeHue
YTJIEBOJIOB, OEIKOB U JIUIHUI0B KaK HCTOUHUKOB SHEPTHUHU.

Hykneunnoswsie xkucnorsl: JHK u PHK. Hykineotuasl — MOHOMEpHI
HyKJIenHOBBIX KUcHOT. Ctpoenue u pynkiuu JAHK. Ctpoenne u ¢pynxuun PHK.
Buast PHK. AT®: ctpoenue u GpyHKIIHUH.

[utonorusa — Hayka o kietke. Knerounas teopust — mpumep B3auMOACHCTBUSA
uaei u pakToB B HAYYHOM MO3HAHUU. MEeTOIbl U3YUEHHS KIETKH.

Knerka kak 1uenocTHass >kuBas cucteMa. OOmMe TPU3HAKUA KIIETOK:
3aMKHyTas HapykHasi memOpana, moiyiekyibel /IHK kak renernueckuii ammapar,
CUCTEMa CUHTE3a Oelka.

Tunbel KI€TOK: »yKapuoTHYecKas U mpokapuotudyeckas. OcoOEeHHOCTH
CTpOEHHUsl MpOoKapuoTUYecKON kieTku. Knerounas creHka Oaktepuil. CTtpoeHue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIIBHOM, >XKUBOTHOW H
rpUOHOM KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYpbI KIETOK — KJIETOYHAsI CTE€HKA, MIITMKOKAIUKC, UX
¢bynkuuu. [Inazmarnueckas meMmOpana, e€ cBoiicTBa u ¢pyHkuuu. [{luronnasma u eé
opranouipl. OnHoMemOpanHbie opraHouabl kietku: IIIC, ammapar [Monbmxu,
nu30coMbl. [loayaBTOHOMHBIE OpPraHoOWbl KIETKU: MHUTOXOHIPHUH, IUIACTHUIBI.
[IpoucxoxkneHnne MUTOXOHIApUM u mnactua. Buasl mmactun. HememOpanHbie
OpraHOWJIbl KJIETKHU: PUOOCOMBI, KJIETOUYHBI WEHTP, LEHTPUOJIH, PECHUYKH,
KIyTHKU. QyHKIIMM OPraHOMJOB KIIETKU. BKItOUEHHS.

Snpo — perynasTopHbld 1eHTp kineTku. CTpoeHue sjpa: saepHas o0o0JIouKa,
KapuoIlIa3mMa, XpOMaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHcnopTt BEIECTB B KIIETKE.

JlemoHncTpanum:

[Toptpetsi: A. Jleenryk, P. I'yk, T. llIann, M. lIneiinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®@panknun, K. M. bap.

Huarpammel:  «PacnpeneneHne XHUMHUYECKUMX DJEMEHTOB B HEKHBOU
npupone», «PacrpeneneHne XuMHIECKUX JJIEMEHTOB B )KUBOW IPUPOIEY.

Tabmuier u cxembl: «llepuoamueckas TabnHIla XUMHYECKUX SJIEMEHTOBY,
«CTpoeHue MOJIeKyJIbl BO/Ib», «brocunTes Oenka», « CTpoeHrne MOJIEKYJIbI OenKay,
«Ctpoenue ¢pepmenta», «Hykinennossie kuciotel. [JHK», «CtpoeHue mosekyibl



AT®», «CtpoeHue 3yKapuoTHUYECKOM KIeTKW», «CTpoeHHEe >KMBOTHOU KIIETKN,
«CTpoeHue pacTUTENbHOM KIETKN», «CTpoeHHe MNPOKAPUOTUYECKOW KIIETKNY,
«CTpoeHue aipa KIeTKN», « YTIeBOIAbD, «JIumuapn.

OOopynoBaHue: CBETOBOM MHMKPOCKON, OOOpYJIOBaHUE JIsi IPOBEICHHUS
HAONIOACHUM, W3MEPEHHH, SKCIEPUMEHTOB, MHUKPOIpENapaThl pPaCTUTEIbHBIX,
KUBOTHBIX U OAKTEPHUAIIbHBIX KJIETOK.

JlaGopaTopHble U NpaKTHYEeCKHE PadOThI:

JlaboparopHass pabora Ne 1. «/3yueHue KaTadIUTUYECKOW AKTUBHOCTH
(bepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTaasbl)y.

Jlabopatopnasi padora No 2. «M3ydeHue CTpOE€HMsI KIETOK pacTeHUH,
KUBOTHBIX M OaKTEepUi IMOJ] MUKPOCKOIIOM Ha T'OTOBBIX MHUKpOIpEenaparax U HUx
OMHUCAHUEY.

Tema 4. ’)KusHeneATeIbHOCTb KJIETKH.

OOMeH BeIIecTB, WM MeTa0oIu3M. ACCUMUIALMS (TUTAaCTUYECKUM OOMEH) |
JUCCUMWISIIUS (PHEpreTUYecKuii OOMEH) — JIB€ CTOPOHBI €IMHOr0 IMpolecca
Metabonu3ma. Polib 3aKOHOB COXpaHEHHUsI BEIIECTB M SHEPrUM B IMOHUMAaHUU
MeTabou3ma.

Tunsl oOMeHa BeniecTB: aBTOTPO(HBINA U reTepoTpodHbiid. Ponb dhepmeHTOB
B 0OOMEHE BEIIECTB U MPEBPAILCHUH YHEPTUU B KIIETKE.

®orocunTe3. CperoBas © TeMHOBasg (a3bl (oTocuHTe3a. Peakuuu
dhorocunTe3a. DPpheKTUBHOCTh (hOoTOCHHTEe3a. 3HAUeHUE (POTOCHHTE3a NI JKU3HU
Ha 3emuie. BnusiHue ycnoBuii cpeapl Ha (OTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €T0
MIPOJAYKTUBHOCTU Y KYJBTYPHBIX PACTEHUM.

XeMOCHHTEe3. XEMOCUHTE3UPYIOIIUE OakTepuu. 3HAUEHUE XEMOCHHTE3a s
KU3HU Ha 3emuie.

DOHepreTuueckuii oOMeH B kjeTke. PacierieHue BelecTB, BBIJICICHHE U
AKKyMYJIUPOBAaHUE DSHEPrUM B KIETKE. OTallbl JHEPreTHYECKOro oOMeHa.
I'mukonu3. Bpoxkenwe u ero Buabl. KucimopoaHoe OKHUCIEHHE, WU KJIETOYHOE
JIbIXaHHE. OkucnuTenbHOe dbochopunrpoBaHue. OddexTuBHOCTD
HHEPreTUYECKOro 0OMeHa.

Peakiuu wmatpuuHoro cuHre3a. ['eHermyeckas wuHpopmauus u JHK.
Peanuzanusi renernueckol wHGoOpManuu B KIETKE. ['€HETMYECKUM KOA U €ro
cBoiicTBa. Tpauckpumniusa — matpuunbiii cuate3 PHK. Tpancnsius — 6uocunres
Oenka. Oranbl TpaHcisuuu. KomupoBanue amuHOkuciaor. Ponbp pubocom B
OounocuHTe3e Oemnka.

Heknerounsie popMbl xu3HU — BUpYChl. cTopus oTkpsiTusa Bupycos (. W.
NBanoBckuit). OCOOCHHOCTH CTPOCHHMS ¥ IKU3HEHHOTO IIMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacreHuid, >KMBOTHBIX M YEJOBEKa, BbI3bIBAEMbIC
Bupycamu. Bupyc mmmynoaedpunura yenoseka (BMY) — BozOyaurens CIIN/a.



OOpatHass ~ TpaHCKpUWIIIUS, peBepTaza u  uHTerpaza. lIpodunakruka
pacnpocTpaHeHUs! BUPYCHBIX 3a00JIEBaHUIM.

JdeMoHCcTpanuu:

IToptpetsr: H. K. Konesnos, /I. . UBanosckuit, K. A. Tumupsses.

Tabmumer 1 cxembl: «Tunel muTanusy, «Metabonuzm», «MHUTOXOHAPHSI,
«JHepreTudeckuii oomen», «Xiopormiacty, «Potocuntes», «Ctpoenue JIHK»,
«CtpoeHue u pyHKIMOHUPOBaHUE reHay, «CuHTe3 Oenkay, «['eHeTHYeCKUil Koy,
«Bupyce», «bakrepuodarn», «Ctpoenne u xu3HeHHbIM nukia Bupyca CIIN/a,
Oaktepuodaray, «Pemmuxkarus JTHK».

Oo6opynoBanue: moxaenu-aniumkanuun «Yasoenue JIHK u Tpanckpumnimsy»,
«buocunres 6enkay, «CTpoeHue KIeTKu», Mojenb cTpykTypbl JTHK.

Tema 5. Pa3MHOKeHre 1 MHAMBUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

Kierounblii 1uki, WiIM >KM3HCHHBIM LMK KiIeTku. MHTepdaza m MHUTO3.
[Ipoueccnl, mpoTekaromue B uUHTepdaze. Perumkanus — peakuus MaTPUYHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBI Ha0Op — KapHOTHIIL.
JlunouaHeldi WM TAalUIOUJIHBIA ~ XPOMOCOMHBIE  HaOOpbl.  XpOMATHBIL.
[uTosornueckrue OCHOBBI PAa3sMHOXEHUS W  MHIWBUAYAIbHOIO  PAa3BUTHUA
OpraHU3MOB.

Henenne xietku — muto3. Cragum mutoza. Ilpoueccsl, mpoucxoasime Ha
Pa3HbIX CTAAUAX MUTO3a. BHOJIIOrMYECKU CMBICT MUTO3A.

[Iporpammupyemast Tubenb KIETKH — aroITo3.

@DopMBbI pa3sMHOKEHHSI OPraHU3MOB: Oecrioyioe U mosioBoe. Bupl 6ecmnosioro
Pa3MHOXKEHUSA: JICJICHUE HAJABOE, IIOYKOBAHME OJHO- M MHOTIOKJIETOYHBIX,
CIOpooOpa30BaHKE, BETETATUBHOE pa3MHOXKeHUE. VICKyCCTBEHHOE KJIOHUPOBAHUE
OPraHu3MOB, €0 3HAYEHUE ISl CEIEKIIUU.

[TonoBoe pazMHOKEHHUE, €70 OTIANYUS OT OECTIOJIOTO.

Meito3. Craguu Mmeio3a. IIporecchl, Npoucxoasdiiue Ha CTagusx Menosa.
IToBenenne xpomocom B Meio3e. Kpoccunrosep. buonormdyeckuii CmbICa U
3HAYEHHUE MEHO03a.

['ametoreHes — mporecc 0Opa3oBaHUsI TMOJOBBIX KIETOK Yy IKUBOTHBIX.
[TonoBeie xesne3bl: CEMEHHUKH M AuYHUKUA. OOpa3oBaHUE W Pa3BUTUE IOJIOBBIX
KJIIETOK — TaMmeT (CrnepMaro30u[l, SHUIEKJIeTKa) — CHEpPMATOreHe3 M OBOTCHES.
OcoOEHHOCTH CTPOCHHS SUIECKIETOK U crepMaTo30uaoB. OIuiogoTBOpEHUE.
[TapTeHorenes.

WupuBunyanbHoe  pa3BuTHE  (OHTOreHe3). OMOpUOHANIBHOE  pa3BUTHE
(3MOpuorenes). Jrtanbl SMOPHOHAIBHOTO PA3BUTUSL Y MO3BOHOYHBIX >KMBOTHBIX:
npobsienne, TacTpyisnms, opraHorene3. [loctamOpuoHanbHOE pazButHe. THIIBI
NOCTAIMOPUOHANIBHOTO Pa3BUTHUS: TpsAMOE, HempsMmoe (IMYMHOYHOE). BiusHue



Cpelbl Ha Pa3BUTHE OPTraHU3MOB, (PAKTOPHI, CIIOCOOHBIE BBHI3BIBATH BPOXKIEHHBIE
YpOJCTBA.

Poct u pasButue pacteHuii. OHTOT€HE3 LBETKOBOI'O PACTEHUS: CTPOCHHUE
CEMEHU, CTA/INU PA3BUTHSL.

JdeMoHCcTpanuu:

Tabmuupr u cxembl: «DOpMbl Pa3MHOXKEHHUST OPTraHU3MOBY, «JIBoitHOE
OIUIOJIOTBOPEHME y LIBETKOBBIX pacTeHUi», «BerertaTuBHOE pa3MHOKEHUE
pacteHui», «Jlenenne xkineTkn Oakrepuit», «CTpOEHHE TMOJOBBIX KIETOK»,
«Ctpoenne xpomocoMbl», «Knerounsrit mukimy, «Pemnmukanus JTHK», «Mutos»,
«Meio3y, «IIpsmoe u HenpsiMoe pa3BUTHE», «['aMeToreHe3 y MIEKONUTAIOIUX U
4yea0BeKa», «OCHOBHBIE CTAIMM OHTOT€HE3a.

O6opynoBaHue: MHKPOCKOT, MHKPOIPENAPATHI «CrnepMato30uabl
MJICKOIIATAIOLIETOY, «SHlekieTka MiekonuTaromero», «Kapuokunes B kineTkax
KOpElIKa JyKa», MarHuTHas MOJEJb-alIinKanusa «JleneHue KIeTKW», MOJEIb
JTHK, mozaens MetadazHoil XpoOMOCOMBI.

JlaGopaTopHble M IpakTHYecKUe padoThbI:

JlaGoparopnass pabora Ne 3. «HaGmromeHme MuTO3a B KIETKaxX KOHYHKA
KOpENIKa JIyKa Ha TOTOBBIX MUKpOIIpenapaTax».

JlaGoparopHasi pabora Ne 4. «M3yueHue CTpOCHHMs TIOJIOBBIX KJIETOK Ha
TOTOBBIX MUKPOIIpEapaTaxy.

Tema 6. HacjiencTBEHHOCTh M HU3MEHYHUBOCTH OPTaHU3MOB.

[Ipenmer u 3amaun reHeTuku. Mictopus pa3BUTHs reHETUKU. Poiap nutonoruu
U SMOPHOJIOTUH B CTAHOBJICHUM TEHETUKHU. BKiIag poCCHUUCKUX M 3apyOeKHBIX
YYEHBIX B PpPa3BUTHE TEHETUKU. METOolbl TE€HETUKH (THUOPUI0IOTHYECKUIA,
LUTOT€HETUYECKUH, MOJEKYISIPHO-TeHeTHUYeCKUi). (OCHOBHBIE TI'€HETHYECKHUE
noHATUA. ['eHeTnueckass CHMBOJIMKA, UCIIOJIb3yEMasi B CXEMaX CKPEIIMBAHUM.

3aKOHOMEPHOCTH HACJIEIOBAaHUS MPU3HAKOB, yCTAHOBJICHHbIE '. MeHnenem.
MonorubpuHoe CKpeuBaHue. 3aKOH €IuHO00pa3us THOpPUIIOB TEPBOTO
nokoneHus. IlpaBuno gomMuHUpOBaHMS. 3aKOH paCLICIJICHUS PU3HAKOB.
I'mnote3a ynctoTel rameT. [lojIHOE M HEMOJTHOE JOMUHUPOBAHUE.

JlurnOpuHOEe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCeJOBaHUS
npu3HakoB.  lluToreHeTnueckne  OCHOBBI  JUTHOPUAHOTO  CKpEIMBAHUS.
Ananuzupytoiiee ckpeupanue. Mcnoap30BaHre aHATU3UPYIONIETO CKPEIIMBAHUS
VTSI OTIpE/IeNIEHUs TEHOTHUIIA OCOOH.

CueruieHHOe  HacienoBaHue npuszHakoB. PabGora T. Moprana 1o
CLUEIUICHHOMY HACJIEJOBAaHMIO 'eHOB. HapylieHne CuemieHrus reHoB B pe3ybTare
KPOCCUHIOBEpA.

XpoMOCOMHAasi TEOPUS HACIEICTBEHHOCTH. | €eHETUUECKHE KapThI.



I'enetnka mosia. XpoMOCOMHOE OmpeAesieHre mojia. AyTOCOMBI U MOJIOBBIE
XpoMocoMbl. ['omMorameTHble M TeTeporaMeTHble OpraHu3Mmbl. HacienoBaHue
MPU3HAKOB, CIICTJIEHHBIX C MOJIOM.

HN3meHunBoCTh. BUIBI HK3MEHUMBOCTH: HEHACJIEACTBCHHAS M HACJIEICTBCHHAS.
Ponp  cpempl B HEHACIIEACTBEHHOM  M3MEHYHMBOCTU.  XapaKTEPUCTHKA
MOAUGUKAITMOHHON M3MEHUMBOCTH. BapuanimoHHbIi psil 1 BapuallMOHHAS KPHUBas.
Hopma peakumu npuszHaka. KonnuecTBEHHBbIE M KAauY€CTBEHHBIE NMPU3HAKU M UX
HopMa peakinu. CBolicTBa MOAU(DUKAIIMOHHON U3MEHUYHUBOCTH.

HacnmencrBennass, WM TIe€HOTHUIIMYECKas, HW3MEHUYMBOCTh. KoMOWHAaTHBHas
U3MEHYMBOCTh. Melo3 W TMOJOBOM MpolecCc — OCHOBa KOMOWMHATHUBHOM
M3MEHYUBOCTU. MyTarimoHHas u3MeHUUBOCTh. Kitaccudukanusi MyTaiuii: TeHHBIE,
XpPOMOCOMHBIE, TeHOMHbIE. HacToTa ¥ MpUYMHBI MyTauuil. MyTtareHubsie (pakTophl.
3aKOH rOMOJIOTHYECKHUX PSAZIOB B HaclencTBeHHOM n3menunBoctyd H. . BaBuiosa.

BuesnepHas HaciIeACTBEHHOCTh U U3MEHUYHUBOCT.

I'enetnka uyenoseka. Kapuotun uenoBeka. OCHOBHBIE METOAbI TE€HETUKH
YeJIOBEKa: TeHEAIOTHUYCCKUM, ONMM3HEIOBBINA, IINTOTCHETHICCKIUM, OMOXHUMUYCCKUI,
MOJICKYJISIPHO-T€HETUYECKHI. CoBpeMeHHOE OIpPEICIICHUE TE€HOTHIIA:
MOJTHOTEHOMHOE CEKBEHUPOBAHHUE, T€HOTUIIMPOBAHUE, B TOM YHUCJIE€ C MOMOIIbIO
[111P-ananu3a. HacneacTtBeHuble 3a0o0jeBaHUsS 4YeJIOBEKA: TI'CHHBIC OOJIE3HH,
00JIE3HU C HACJEJCTBEHHOM MPEapacloiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
ComaTruueckue U TeHepaTuBHbIe MyTalnuu. CTBOJIOBbIE KIETKU. I[IpUHIIUAIIBI
3I0pOBOTO 00pa3a KM3HU, TMATHOCTUKH, MPODUIAKTUKH U JICUYCHUS TCHETHIECKUX
Oosie3Hel. MeauKo-reHeTUYECKOe KOHCYJIbTUPOBAaHME. 3HAYEHUE MEIUIIMHCKON
TE€HETUKH B MPEJOTBPAIICHUY U JICYEHUN T€HETUYECKUX 3a00JIeBaHUM YeOBeKa.

JdeMoHCcTpanuu:

[Toptpetsi: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

TaOmuopl W CXEMBL: «MoHOTHOpUAHOE  CKpEIIMBAaHUE U €ro
IIUTOTCHETUYECKass OCHOBa», «3aKOH pACHICIJICHUS W €ro IHUTOTreHEeTHYecKas
OCHOBa», «3aKOH  YHCTOTHI  ramer», «JlurubpuaHoe  CKpeIIMBaHUEY,
«lluTonornyeckre  OCHOBBI  JUTHOPUAHOTO  CKpeHIuBaHus»,  «Mehosy,
«B3auMoznencTBre  ajuIeNbHBIX TEHOB», «l'€HeTMYeCKHe KapThl pPAaCTEHUU,
KUBOTHBIX U 4eJoBeKay», «l'eHeTwka Tmosa», «3aKOHOMEPHOCTH HACJIeJIOBaHMUS,
CLUEIUICHHOTO C mnoJioMm», «KapuoTunbl uYenmoBeka M JKUBOTHBIX», «Buubl
M3MEHYUBOCTHY, «MoaudukamonHas H3MEHUYHMBOCTHY, «HacnmemoBaHue pesyc-
(bakTopay, «I'eHeTuKa rpynn KpoBu», «MyTallMoOHHAsi U3MEHYUBOCTD.

OGopynoBaHue: MoJeIH-alIUIMKAI  «MOHOTHOPHUIHOE CKpENIUBAHUE,
«HenomHoe noMuHHMpoBaHue», «JurnbpuaHoe ckpemuBanue», «llepekpéct



XpOMOCOMY», MHUKPOCKOII M MHKpompemnapaTr «Jlpo3zodpuna» (Hopma, MyTanuu
(bopMBI KPBUIBEB M OKPACKH Tella), repoapuii «['opox moceBHO».

JlaGopaTopHble U NpakTHYeCKHE PadOThI:

Jlaboparopnast pabotra Ne 5. «3yueHue pe3yabTaToB MOHOTMOPUIHOTO U
TUTUOPUAHOTO CKPEIIUBAHUS Y TPO30(HIIBI HAa TOTOBBIX MUKPOTIPEIapaTax.

JlabopatopHast pabota Ne 6. «M3yuenne Moan(pUKAIIMOHHON U3MEHUHNBOCTH,
IIOCTPOCHUE BAPUALMOHHOI0 PAZla U BAPUALIMOHHON KPUBOW.

Jlaboparopnast pabora Ne 7. «AHanu3 MyTauuil y apo30(uiabl Ha TOTOBBIX
MHKpPOITpENapaTax».

[Ipaktuueckas pabora Ne 2. «CocraBieHwe W aHaJIU3 POJOCIOBHBIX
YEIOBEKA.

Tema 7. Cenekuust opranusmMoB. OCHOBbI OMOTEXHOJIOTMH.

Cenekuusa Kak HaykKa U MPOIECC. 3apOXKIEHUE CEJIEKIUU U JOMECTUKAIUS.
VYyenne H. WM. BaBunoBa 0 1eHTpax TMNPOUCXOXKIACHUS U MHOrooOpasus
KYJIbTYPHBIX pacTeHHi. LIeHTpbl MpOMCXOXKAEHUA JOMAIIHUX >KUBOTHBIX. COpT,
IIOpOJ1a, ITAMM.

CoBpeMeHHbIE METOJIbI CeNeKIMU. MacCOBBIM U MHANBUIYAIbHBIN OTOOPHI B
CEJEKIIMM pPACTEHUHW U JKUBOTHBIX. OIllEHKAa 3KcTepbepa. bIM3KOpoACTBEHHOE
cKkpemBaHue — uWHOpuAWHT. Yucras nuausa. CKpelmMBaHUE YHMCTBIX JIUHUU.
I'erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpellMBaHHE — ayTOPHIMHT.
Otnanéunas rtubOpuamsanus u €€ ycrnexu. VICKyCCTBEHHBIM MyTareHes u
NOJIyYEHHUE TOJUIUIOUAOB. JIOCTUXKEHHUSI CENEKIMU PACTEHUM, >KUBOTHBIX U
MHKPOOPTaHU3MOB.

buorexHonoruss kak oTpaciap MPOU3BOACTBA. |'€HHAs HWHKXEHEpHUs. ITambl
co3ganusi pexomomHanTHOW JIHK w tpancrennsix opranusmoB. Kierounas
uHxkeHepusa. Kinerounsle KyabTypbl. MUKPOKIIOHAIBHOE Pa3MHOXKEHUE PACTEHUMN.
KnonupoBanne BBICOKONMPOAYKTUBHBIX CEIIBCKOXO3SMCTBEHHBIX OPraHU3MOB.

Okojornyeckue W dtudeckue  npodinembl. MO  —  reHeTuMdecku
MOIU(ULIIMPOBAHHBIE OPTAHU3MBI.
JlemoHcTpanuu:

[Toptpersi: H. U. BaBuios, . B. Muuypun, I'. /I. Kapneuenko, M. .
NBaHoB.

Tabnauupr u cxembl: kapra «LIeHTpbI MPOUCXOXAECHHUA U MHOTOOOpa3us
KyJbTYpHBIX pacTeHuil», «I[lopoasl ToMalHUX KUBOTHBIX», «CopTa KyJIbTypPHBIX
pacrenuity, «OtnanéHnas rudpuanzanusy, «Padoter akanemuka M. @. liBanoBay,
«Ilomumnongus», «OObEKTH OMOTEXHONOTHMY, «KieTouHble KyJIbTYphl U
KJIOHHpOBaHue», « KOHCTpyHpOBaHKE U IEPEHOC IT'€HOB, XPOMOCOM.

O6opynoBaHue: MyJIsiKH TUIOJ0B U KOPHEIJIOI0B JUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUS.



JlaGopaTopHble M NpakTHYecKue padoThbl:

Okckypeuss «OCHOBHBIE METOABI U JOCTHKEHHUS CEJIEKIMHA PACTEHUN H
KUBOTHBIX (Ha CEJICKIIMOHHYO CTaHIINIO, MJIEMEHHYIO bepmy,
COPTOUCTIHITATENIbHBIA ~ yY4acTOK, B TEIUIMYHOE XO35AUCTBO, J1aOOPATOPUIO
arpOyHUBEPCUTETA WIIM HAYYHOTO LICHTPA)».



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHMA IIPOTPAMMBI 110
bBMOJIOTMN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIEI'O
OBPA3OBAHUMA

Cornmacio ®I'OC COO, ycraHaBiauBalTCsS TpeOOBaHUA K peE3yJIbTaTam
OCBOGHHUS  OOydYaloIMMHUCS MPOrpaMM  CpelHero oomero  obOpa3oBaHUS:
JUYHOCTHBIM, METANPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATDBI

B cTpyKType IMYHOCTHBIX pE3yibTAaTOB OCBOCHUA IpeaMera «buomorus»
BBIJICJICHBI CJIEAYIONINE COCTABJISIONIME: OCO3HAHWE OOYyYaIOIMMUCS POCCUNCKOMN
rpakJaHCKON UJAEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONPEACNICHNUI0, HaJU4Yhe MOTHUBAlUM K OOYy4YeHUI0  OHMOJIOTHH,
IIEJICHANPABIIEHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHUN JHMYHOCTH HA OCHOBE
KJIFOUEBBIX I[IEHHOCTEH W HCTOPUYECKUX TPAJIUIMK Pa3BUTHS OHMOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYaIONIMXCS PYKOBOJICTBOBATHCS B CBOEH
JNEATEIIBHOCTA I[IEHHOCTHO-CMBICIIOBBIMUA  YCTAHOBKAMH, MPUCYIIMMUA CHCTEME
OMOJOTUYECKOTO  O0pa3oBaHWs, HAIMYUE DKOJIOTMYECKOrO0 IMPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTH 1LI€JIU U CTPOUTH KU3HEHHBIE TIJIaHBI.

JInuHOCTHBIE pe3ynbTaThl OCBOCHUA Npeamera «buonorus» pocturarorcs B
CANHCTBE YYEOHOW ¥ BOCIUTATEIHHOW JCATEIBHOCTH B COOTBETCTBUU C
TPAaJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIBTYPHBIMU, HCTOPUYECKUMU U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSIMH, MPHUHSATHIMUA B OOIIECTBE MpaBUIaMU M HOpPMaMHU
MOBEJICHUSI U CHOCOOCTBYIOT TMpOIECCaM CaMOIIO3HAHUs, CAaMOBOCIIUTAHUS U
CaMOpAa3BUTHUSA, PA3BUTUA BHYTPEHHEW MO3WLMUU JIMYHOCTH, NATPUOTHU3MA,
YBAXXEHHUSI K 3aKOHY M IPABONOPSAKY, YEJIIOBEKY TPY/Ja U CTAPLIEMY IMOKOJIEHUIO,
B3aUMHOTI'O0 YBa)XKCHHS, OCEPEKHOrO OTHOIIEHUS K KYJIbTYPHOMY HaCJIEAUI0 U
TpaJUuLMsM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoit dexnepanuu, npupone u
OKPYXaroUIen cpelie.

JIndHOCTHBIE pe3yJbTaThl OCBOCHUS YyuyeOHoro mpenmera «buonorus»
JIOJDKHBI OTpaXkaTh TOTOBHOCTh U CIIOCOOHOCTH 00YYarOIIUXCSl PYKOBOJICTBOBATHCS
chopMUPOBAaHHOW BHYTPEHHEH MO3UIMUEN JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpWCHTAIlM{, TO3UTHUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIINX
TPaJAMIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITA U OMbITA JICSITEILHOCTH B MPOIIECCE peaM3allMi OCHOBHBIX HaIlpaBJICHUM
BOCHUTATEIIbHOMN AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpakaaHCcKOro BOCIIMTAHUA:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOMN MO3UIIUU 00YUaIOIIEerocsi Kak akKTUBHOTO U

OTBETCTBEHHOTO WICHA POCCUICKOTO OOIIECTBA;



OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX IpaB U OOS3aHHOCTEH, YyBa)KCHHE
3aKOHA U IIPaBONOPSIIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOW JESITEIbHOCTH TIPU CO3JAaHUU
Y4EOHBIX MPOEKTOB, PEUICHUH YYEOHBIX U MO3HABATENIbHBIX 3a/1a4, BBINOJIHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMpPEAENATh COOCTBEHHYIO TMO3HIIMI0 IO OTHOMICHUIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€,

YMEHHE YUYUTHIBATH B CBOUX JACHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUSIMHU, KyJIbTYPHBIMH IIEHHOCTSMU U
COLMAJIBHBIM ITOJI0KEHUEM;

FOTOBHOCTh K COTPYJAHUYECTBY B IIPOIIECCE COBMECTHOTO BBINOJHEHUA
y4eOHBIX, TO3HABATEIBHBIX W MCCIEAOBATEIBCKUX 3a/ad, YBaXXUTEIbLHOIO
OTHOIIEHUS! K MHEHHIO OINIMOHEHTOB MpU OOCYXJICHHH CIIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COACPIKAHUS;

TOTOBHOCTb K TYMaHUTAapHOM U BOJIOHTEPCKOU IEATEIBHOCTH;

2) IaTPMOTHYECKOI0 BOCIIUTAHUSA:

c(hopMHUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOH WUJICHTUYHOCTH,
aTPUOTU3MA, YBAXKEHUS K CBOEMY HApOAy, UYyBCTBA OTBETCTBEHHOCTH IIE€pEN]
Ponunoit, ropmoctu 3a cBOM Kpai, CBOO PoauHy, CBOM S3BIK U KYJIBTYDY,
MPONUIOE M HACTOSIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOWIEHUE K MPUPOJTHOMY HACIIECIUIO U MaMATHUKAM IIPUPOIBI,
JNOCTVKEHUSIM Poccruu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OILICHMBATh BKJIAJ, POCCHUUCKMX YYEHBIX B CTAaHOBJIECHUE H
pa3BuTHE OWMOJIOTHM, TOHUMAHUS 3HAYCHUS OWOJOTMU B TIO3HAHUU 3aKOHOB
MIPUPOJIBI, B )KU3HH YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujeiiHas yOeXIEHHOCTh, TOTOBHOCTh K CIIy’)KeHHIO M 3amurte OTedecTBa,
OTBETCTBEHHOCTh 3a €T0 CyAb0Y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHUE IYXOBHBIX LIEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHHMBAaTh CHUTYAIMI0 M MPUHUMATh OCO3HAHHBIE peIIeHUs,
OPUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIAJa B TOCTPOSCHUE YCTOHIMBOTO OYIyIIIEro;

OTBETCTBEHHOE OTHOLIECHHUE K CBOUM POJUTEISAM, CO3JaHUI0 CEMbU Ha OCHOBE
OCO3HAaHHOTO MPHUHATHS LEHHOCTEM CEMEWHOM KU3HU B COOTBETCTBUMU C
TpaguuusaMu HapooB Poccun;

4) 3¢TeTHYeCKOro BOCIIUTAHMUSL:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKIIIOYAsl CTETUKY ObITAa, HAYYHOTO H
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOIIICHUIH;



MMOHMMAHHUE YMOIMOHAIBHOTO BO3/ICMCTBUS )KMBOM IPUPOJIBI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPDOKEHHMIO B Pa3HbIX BHUAAX HCKYCCTBa, CTPEMJICHUE
MIPOSIBIISATh KAYECTBA TBOPUECKOM JIMYHOCTH;

S) ¢usnyeckoro BocnuraHus, GOPMHPOBAHHMA KYJAbTYPbI 310POBbS U
3MOIMOHAJILHOIO 0JIaronoJay4ns:

NOHMMaHUE W peanu3anus 370pOBOr0 U 0Oe30macHoro obpasza >KU3HU
(310poBO€  TUTaHHWE, COONIOJIEHWE TUTMEHUYECKMX TIpaBWJI W HOPM,
cOaTaHCUPOBAHHBIM pEXKUM 3aHATUM U OTHbIXa, peryispHas (Qusnueckas
aKTUBHOCTH), OEpPEKHOT0, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (hM3HUYECKOMY U TICUXHUYECKOMY 3/10POBbIO;

MOHMMAaHUE 1IEHHOCTH TPaBUJ HHIAUBUIAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBEACHUS B CUTYAIUsAX, YTPOXKAIOUIUX 3/I0POBBIO U KU3HU JIIOJIEH;

OCO3HAHHE TOCIEACTBUN W HEMPUITHS BPEAHBIX MPUBBIYEK (YHOTPEOICHUS
AJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPYAY, OCO3HAHUE [IEHHOCTH MacTepPCTBa, TPYAO0JIIO0UE;

FOTOBHOCTh K AKTUBHOW JAESATEIIBHOCTU TEXHOJIOTMYECKOM W COLMAJIbHOU
HAIPABJICHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, TJIAHUPOBATH U CAMOCTOSITEILHO
BBITIOJTHSATD TaKyIO JEATEeIbHOCTD;

MHTEpEC K pa3iMuHbIM cepamM mpoPecCUOHATbHON JeATebHOCTU, YMEHUE
COBEpIIAaTh OCO3HAHHBIK BBIOOp Oyaymield mpodeccud ©W  Pealn30BBIBATH
COOCTBEHHbIE KU3HEHHbIE TIIaHbI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHHUIO W €aMOOOpa3OBaHUIO Ha
MPOTSKEHUN BCEU JKU3HU;

7) 3K0JIOrn4eCKOro BOCIMTAHMSA

HKOJIOTHYECKH 1E€JIECO00pa3HOEe OTHOIICHHE K MPHUPOJE KaK HCTOYHUKY
KU3HU Ha 3eMJIe, OCHOBE €€ CYyIIIeCTBOBAHMUS;

MOBBIIIIEHUE YPOBHS JKOJOTMYECKON KYJIbTYphbl: MNPUOOpPETEHHE OIbITa
IJITAHUPOBAHUSI TIOCTYNIKOB U OLEHKM WX BO3MOXHBIX [MOCJIEACTBUNA s
OKPY Karollen Cpeibl;

OCO3HaHUE TJI00ATLHOIO XapaKTepa JKOJOTHYECKUX MPOOJeM U MyTel uX
pelieHus;

CIIOCOOHOCTh HCIOJIb30BaTh MPUOOpPETaeMble TPU HU3YYCHUH OHOJIOTHH
3HAHMST W YMEHUS TMPU PEIICHUH TNpoO0JIeM, CBSI3aHHBIX C PaIlMOHAIBHBIM
MIPUPOJIOTIONB30BaHNEM  (COOJIO/ICHHE  MpaBWiI  TOBEACHUS B TPUPOJE,
HalpaBJICHHBIX Ha COXpaHEHHWE pAaBHOBECHUS B HKOCHUCTEMAaX, OXpaHy BHUJIOB,
IKOCHCTEM, Orochepsl);



AKTUBHOE  HENPUIATHUE JICWCTBHM, NPUHOCAIIMX BpEd  OKPYKAIOLIEH
NPUPOAHON Ccpejie, YMEHHE MPOTHO3UPOBATH HEOJIArOMPUSTHBIE SKOJIOTHMYECKHE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUM U MPEIOTBPAIATh UX;

HaJIM4HMe Pa3BUTOIO IKOJIOTMYECKOT0 MBIIUICHHS, SKOJIOTUYECKON KYJIbTYpBI,
OIbITa JEATEeNbHOCTH AKOJIOTHYECKOMN HaIpPaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBAaTbCS MMM B IO3HABAaTEJIbHOW, KOMMYHUKATHBHON M COLIMAIBHOM
MPaKTUKE, TOTOBHOCTH K Y4aCTHUIO B MPAKTUYECKOHN JI€ATEIbHOCTH SKOJOTMYECKON
HaIpaBJIEHHOCTH;

8) HEHHOCTH HAYYHOI'0 ITO3HAHMSA:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKW M OOIIECTBEHHOW MPAaKTHKH, OCHOBAHHOI'O Ha JMAJIOTe
KYJbTYpP, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YHUTATEIbCKOW KYJBTYpPbl Kak CpEICTBA
B3aUMOJEHCTBUS MEXIY JIFOAbMU U IMO3HAHUS MUPA;

MOHMMaHUE Crneuu(puKu OHOJOTMM KaK HayKd, OCO3HaHUA €€ polikd B
(OpMHpPOBaHNUN PALMOHAIBHOIO HAY4YHOI'O MBIIUIEHUS, CO3/IaHUU LIEJIOCTHOrO
IIPEACTABICHHUST 00 OKpPYXAIOIEM MHUpPE KaK O €JUHCTBE MPUPOJbI, YEIIOBEKA U
oOlIecTBa, B IMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIIeHUH Mpodsiem
COXpaHEHUs! TPUPOAHOTO PABHOBECHS;

yOEXKJIEHHOCTh B 3HAYMMOCTH OHMOJIOTUU JJII COBPEMEHHOW LMBWIN3ALUU:
o0ecrieyeHus: HOBOTO YpPOBHSI Pa3BUTHUA MEAULIMHBI, CO3/IaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX peIIaTb PECypCHble  MPOOJIEMbl  pPa3BUTHS
YeJIOBEYECTBA, NOMCKA MyTeH BBIXO/a W3 II100aTbHBIX HKOJIOTMYECKUX MPOOJIeM U
o0OecrieyeHusi mepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  pPAlMOHAIBHOMY
WCITIOJIb30BAHUIO TPUPOJIHBIX PECYypcoB W (OPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHMHM OHMOJOTMYECKUX 3HAHUU B IENIX
MOBBIIICHUST OOIIEHl KyJbTYphbl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKITMOHAILHON TPaMOTHOCTU OOydaromuxcs, GopMupyeMoit
IpY U3y4YEeHUU OMOJIOTHH;

MOHMMAaHUE CYUIHOCTH METOJIOB MO3HAHUS, UCIOIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIOJb30BaTh MOJydyaeMble 3HAHUS [Js aHajliu3a |
OOBSICHEHHUS SIBIICHUW OKPYXKAIOMIEro MUpPA U MPOUCXOASANINX B HEM U3MEHEHUH,
yMEHHUE JieJaTh OOOCHOBAaHHbBIEC 3aKIIOUEHHS HA OCHOBE HayyHbIX (AKTOB U
MMEIOIIUXCS JaHHBIX C 1[EJIbI0 TTOJYYEHHSI TOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIBHO MCHOJb30BATh OMOJOTMYECKHE 3HAHMS IS
penieHus mpooOJieM B peabHbIX KU3HCHHBIX CUTYAIIHSX;

OCO3HAHHUE LIEHHOCTH HAYYHOM JAESATEIbHOCTH, TOTOBHOCTH OCYIIECTBISTH
MPOEKTHYIO U HCCIIEIOBATENbCKYIO JEATENbHOCTh MHIUBUIYATIbHO U B TPYIIIIE;



TOTOBHOCTh M  CIOCOOHOCTH K  HEMNPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30oBaHUI0, K aKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHUUA TO OHOJOTUU B
COOTBETCTBUH C KM3HEHHBIMH MOTPEOHOCTSIMH.

METAINIPEJMETHBIE PE3YJIBTATBI

MertanpenMeTHbIe pe3ybTaThl OCBOCHHS y4eOHOTO mpeamera «buomorus
BKJIIOYAIOT: 3HAUYMMble JJisi (OPMUPOBAHUS MHUPOBO33PEHHS OO0YYaAIOIIUXCS
MEXTUCIUIUIMHAPHBIC (MEXKIPEIMETHBIC) OOIICHAYYHBIC MOHITHS, OTPaKarolIne
I[EIOCTHOCTh HAy4YHOM KapTUHbBI MHpa U CHeUuPUKy METOJOB MO3HAHUS,
UCIIOJb3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTHUs, SABJICHUE, MPOLECC,
CUCTEMa, Hay4YHbIN (haKT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs,
UCCe/0OBaHNWEe,  HaAOIIOJICHHE,  U3MEpPEHHe, OKCIEPUMEHT U JIPYTHX),
YHUBEpCAJIbHbIE y4eOHble JeHCTBUS (IO3HABaTENbHbIC, KOMMYHHUKATHBHBIC,

PETYJIATUBHBIE), obecrieunBaroIe dbopmupoBaHue byHKIIMOHATHHON
IPaMOTHOCTH ¥  COIMAJIBHOM KOMIIETEHIIMM OO0Yy4Yaromuxcs, CIOCOOHOCTh
oOyyJaronmxcs UCIIOJIb30BaTh OCBOCHHBIE MEXKIUCUUTUIMHAPHBIE,

MUPOBO33PEHUYECKHE 3HAHUSI W  YHUBEpCAIbHbIE YyueOHbIE JCHCTBHUS B
MMO3HABATEIbHON U COMAIIBHON ITPAKTHKE.

MeranpenMeTHbIe PE3yJbTaThl OCBOCHHS MPOTPAMMbl CPEIHETO OOIIETO
00pa3oBaHUs TOKHBI OTPAXKATh:

OBiagenue YHUBEPCAJIbHBIMU Y4eOHbIMH NMO3HABATEIbLHBIMH
AEeCTBUSIMM:

1) 6a30Bble JOrMUYecKue JeiiCTBHS:

CaMOCTOSITeTbHO  (OpMynMpoOBaTh W aKTyalIM3UpOBaTh  MpoOsemy,
paccmaTpuBaTh €€ BCECTOPOHHE;

UCIIOJb30BaTh NPU OCBOCHUM 3HAHUM MPUEMBI JIOTMYECKOTO MBIILICHHS
(ananuza, cUHTE3a, CpaBHEHMSI, KJacCcupUKaIuu, 0000IIEeH s ), pACKPBIBATh CMBICI
OMOJIOTMYECKUX TOHSATUN (BBIJCIATh UX XapaKTepHbIE MPU3HAKU, YCTaHABIWBATh
CBSI3U C JIPYTUMHU MOHSTUSMM);

ONpEeNeNATh LeNU JACATEIbHOCTH, 3aJaBas MapamMeTpbl U KPUTEPUU HX
JNOCTUKEHUS, COOTHOCUTh PE3YJIbTATHI ACATEIBHOCTHU C ITOCTABIICHHBIMU 1EJISIMU;

UCII0JIH30BaTh OMOJIOTMYECKUE MOHATHUS JIsl 0ObSICHEHUS (PAKTOB M SIBJICHUM
KUBOW MTPUPOJIBL;

CTPOUTH JIOTMUECKUE PACCYXKJICHUS (MHAYKTUBHbBIC, JENYKTUBHBIE, IO
AHAJIOTUH), BBISBJIATH 3aKOHOMEPHOCTH U TPOTUBOPEUYUS B paccMaTPUBAEMbBIX
SIBJICHUSX, (DOPMYJIMPOBATH BHIBOBI U 3aKJIIOUCHUS;

MIPUMEHSITh CXEMHO-MO/JICJIbHBIE cpeacTna JUISL MPEJICTABICHUS
CYIIIECTBEHHBIX CBSI3€H M OTHOIIECHUN B M3Y4YaeMBIX OMOJIOTHYECKUX OOBEKTaX, a



TAaK)K€  NPOTUBOPEYMH  Pa3HOrO0  pOAA,  BBIIBICHHBIX B Pa3IMYHBIX
MH(POPMALIMOHHBIX HCTOYHUKAX;

pa3pabaTbiBaTh IUIaH PEIICHUs] TPOOJeMbl C YUYETOM aHalu3a MUMEIOLIUXCS
MaTepHalIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIILHOCTD, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB
LeJIIM, OLIEHUBATh PUCKU MOCIEICTBUN AESATEIbHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCJIOBHUSIX  PEAJBHOTO,
BUPTYaJIbHOI'O U KOMOMHHUPOBAHHOTO B3aMMOJICHCTBHSI;

pa3BUBATh KPEATUBHOE MBIIIJICHUE NPU PELICHUH KU3HEHHBIX POOIIeM.

2) 0a3oBbI€e MCCIeI0BaTEIbCKUE e CTBUA:

BJIJIETh HABBIKAMH y4E€OHO-UCCIIE0BATEIbCKON U MPOEKTHOM AESITENIbHOCTH,
HaBBIKAMM  pa3penieHus MOpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY ITIOMCKY METOJ0B PELIEHUS IPAKTUYECKUX 3a]a4, [IPUMEHEHHUIO
pa3IMYHbIX METOJI0OB MO3HAHUS;

UCIIOJIb30BaTh Pa3IMYHbIe BUJbI JESITEIBHOCTH IO TMOJIYYEHUIO HOBOTO
3HAHMS, €r0 HHTEpPHpETALMH, NPeoOpa3oBaHUI0 M NPHUMEHEHUI0 B Yy4eOHBIX
CUTYalMsIX, B TOM YHCJIE IPU CO3/IaHUH YUEOHBIX M COLMAIBHBIX IPOEKTOB;

(GopMUpOBaTh HAyUYHBIM TUI MBIIUICHUS, BIaJ€Th HAYYHONH TEPMUHOJIOTHUEH,
KJIFOUEBBIMU MOHATUSAMU U METOAAMMU;

CTaBUTh M (OpPMYIUpPOBAaTh COOCTBEHHBbIE 3aJaud B 0Opa30BaTEIbHOM
JESATENBHOCTH U KU3HEHHBIX CUTYalUsX;

BBISIBJIATh [PUYMHHO-CJIEACTBEHHBIE CBSI3U UM aKTyaJU3UpOBaTh 3ajady,
BBIJIBUTaTh TUINOTE3y €€ pEeLICHUs, HaXOAUTh ApryMEHThl AJis J0Ka3aTelbCTBa
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMeTpbl U KPUTEPUHU PELLICHHUS;

aHAIM3UPOBATh IIOJYYEHHBIE B XOJE PELICHHsS 3aJa4d pe3yJIbTarThl,
KPUTHUYECKU OLIEHWBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATh U3MEHEHHE B HOBBIX
YCIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYyal[UsIM, OLICHUBATh NPUOOPETEHHBIN OIIBIT;

OCYIIECTBIIATh LEJICHANPAaBICHHBIN MOUCK IEpeHoca CPEACTB U CIOCOOOB
JEeMCTBUSI B IPOPECCUOHANBHYIO CPELLY;

yMETh MEPEHOCUTh 3HAHUS B MO3HABATEIbHYI0 M MIPAKTUYECKYIO 00JIacTu
KU3HEIEATEIbHOCTH;

YMETh MHTEIPUPOBATH 3HAHUSA U3 Pa3HbIX MPEIMETHBIX 00IacTel;

BBIJIBUTaTh HOBbIE WJIEW, MpeJiaraTb OPUTMHAJIbHBIE MOAXOAbl M PEIICHHUS,
CTaBUTh MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINE ATbTEPHATUBHBIE PEIICHUS.

3) padora ¢ ungopmanmein:

OPUEHTHPOBATHCS B PA3IMUYHBIX UCTOYHHKAX HHPOpPMAINH (TEKCTe Yy4eOHOTo
nocoOus, Hay4yHO-TOIYJIAPHOW JUTEparype, OHOJOTMYECKUX CJIOBapsAX U
CIPAaBOYHMKAX, KOMIBIOTEPHBIX Oa3ax JOaHHbIX, B VHTepHeTe), aHanM3upoBaTh



UH(OPMAITUIO PA3THMYHBIX BUJIOB U (HOPM MIPEACTABICHUS], KPUTUUECKUA OIICHUBATh
€€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;

(GbOopMyIUPOBATh 3alPOCHl M MPUMEHATH PA3IUYHBIE METOJNBI MPU TOWCKE U
otbope Ouosornueckoi mHMoOpMalu, HEOOXOAUMOUN il BBIIOTHEHUS YYEOHBIX
3azay;

npuoOpeTaTh OMBIT MCMIOJIb30BaHUS HHPOPMAIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBATh KYJbTYPY aKTHBHOTO HCITOJIB30BAHUS Pa3IMYHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOATENFHO  BBIOMpATh  ONTUMAIBHYIO  (GOpMYy  TPEACTaBICHUS
Oounosiornyeckor uHpopmaruu (CxeMbl, Tpapuku, TUarpaMMbl, TaOJIUIIbI, PUCYHKU
" Jpyroe);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KadeCTBE CpeAcTBa IMpu  paboTe ¢
Ononornyeckor HWHPOpMAIMEH: TMPUMEHATh XHUMHYECKue, (Qusnyeckue u
MaTEeMaTUYEeCKUE 3HAKW U CUMBOJBI, (OpPMYJbl, abOpeBHATypy, HOMEHKIATYpY,
UCTIONB30BaTh W NpeoOpa3oBbIBaTh  3HAKOBO-CHMBOJIMUECKHE  CPENICTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMHM  pAaclo3HaBaHWA W 3aUTHl  WH)OpMaIuwy,
UH(GOPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OBjajieHHe YHUBEPCAJIbHBIMH KOMMYHHUKATHBHBIMHU J1€HCTBUAMM:

1) oOmenme:

OCYIIECTBIATH KOMMYHUKAIIMH BO BceX c(hepax KM3HU, aKTUBHO y4aCTBOBATH
B JMAJIOT€ WM JUCKYCCHUU MO CYIIECTBY OOCYXJAaeMoi TeMbl (yMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJICHHUS OTHOCHTEIHLHO BBHINIOJHEHHUS IpeiaraeMoin
3a/1ay, YIYUTBIBATh MHTEPECHl W COTJIACOBAHHOCTH IMO3HIMKN IPYTUX YIACTHHKOB
JMaJIora Uik JUCKYCCHUH);

pacno3HaBaTh HeBepOaJlbHBIE CpEACTBa OOIIECHUSA, MOHUMATh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, TMPEINOCHIIOK BO3HHMKHOBEHUS KOH(IMKTHBIX CHTYaIlUH,
YMETh CMATYATh KOH(IMKTHI K BECTH MIEPETOBOPHI;

BIIAJICTh PA3IUYHBIMUA CIIOCOOAMHU OOIIEHUS M B3aUMOJICUCTBUS, MOHUMATh
HaAMEPEHUs JIPYTUX JIOJIeH, MPOSBIATh YBAKUTEILHOE OTHOIIEHUE K COOECETHUKY
U B KOPPEKTHOU GopMme HhopMyIupoBaTh CBOM BO3PAKEHHUS,;

pa3BEPHYTO M JIOTMYHO HW3JIaraTb CBOIO TOYKY 3pPEHHUSI C HCIIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHas JAesiTeJIbHOCTD:

MMOHUMATh M HCIIOJIL30BaTh MPEUMYIIECTBA KOMaHAHOW W WHAWBUIYAJTBLHON
paboTHI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MIPUMEHEHUS TPYITOBBIX (DOPM B3aMMOJICHCTBUS MPU PEIICHUH YISeOHON 3a/1a4u;

BbIOMpATh TEMATUKYy M METOJIbI COBMECTHBIX JEHCTBUNA C YUYETOM OOIIUX
WHTEPECOB M BO3MOXXHOCTEH Ka)/I0T0 WieHa KOJIJICKTHBA;



IPUHUMATh I[€JIM  COBMECTHOM  JI€ATEIbHOCTH, OpPraHU30BBIBATH U
KOOPAMHUPOBATh JEUCTBUS MO €€ JIOCTUKEHUIO: COCTaBJIATH IUJIAH JIEWCTBUH,
pacnpenensaTh poiau ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYXIaTh pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJa M KaXJIOrO y4YaCTHHKAa KOMaHJbl B
001t pe3ysbTar Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajiaraTb HOBBIE MPOEKThI, OLIEHUBaTh HJIEU C T[O3ULIHUH HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJISTh IO3UTHBHOE CTPATETUYECKOE IIOBEJCHUE B Pa3IUYHBIX
CUTYaIUSIX, TPOSIBJISITH TBOPYECTBO M BOOOPAKEHUE, OBITH UHUIIMATUBHBIM.

OgyaieHUe YHUBEPCAJIbHBIMH PeryJssTHBHBIMH JeHCTBUSIMMU:

1) camoopranusauus:

UCIIOJIb30BaTh OHMOJIOTMYECKHE 3HAHUS JUIA BBIABICHUS MpOOJIeM M HX
pEIIeHHs B )KU3HEHHBIX U YY€OHBIX CUTYaIUsX;

BBHIOMpAaTh Ha OCHOBE OHOJIOTMYECKMX 3HAHUU 1IEJIEBbIE M CMBICIOBBIE
YCTAaHOBKU B CBOUX JEHCTBUAX M MOCTYIKAaxX MO OTHOIICHHWIO K KUBOM NPHUPOJIE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEJIbHO OCYLIECTBIIATH MO3HABATEIIBHYIO NIESITEIbHOCTD, BBISBISATH
poOJIeMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3aJlauyd B 00pa3oBaTEIbHON
NESATENbHOCTU U KU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIFHO ~ COCTAaBJATh IUIAH pEIIeHUs MpoOsiieMbl C  Y4ETOM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPENOYTECHUIA;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacIMpATh paMKH Y4EOHOIO MpeAMETa HA OCHOBE JIMYHBIX MPEANOYTEHUN;

JieNlaTh OCO3HAHHBIN BBIOOP, apryMEHTUpPOBATh €ro, OpaTb OTBETCTBEHHOCTH
3a pEIICHHUE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

COCOOCTBOBaTh (OPMHUPOBAHUIO W TMPOSBICHUIO MIUPOKOW JPYAUIMU B
pa3HBIX 00JIACTAX 3HAHWW, TMOCTOSHHO TIOBBINIATH CBOM OOpa3oBaTENbHBIA U
KyJbTYPHBI YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTYallUsiIM, BHOCUTb KOPPEKTUBBI B JI€ATEIbHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIbTATOB LEJISIM;

BJaJI€Th  HABbIKAMM  TIO3HABATEIbHOM  peQUIeKCMHM  Kak  OCO3HaHMUS
COBEpILIAEMbIX JIEUCTBHUM M MBICTUTENbHBIX MPOLECCOB, WX pE3yJIbTaTOB U
OCHOBAHMM, MCHOJIb30BaTh MPUEMBI PEPIIEKCUU Il OLEHKH CUTYalllH, BbIOOpa
BEPHOT'0 PEILEHUS;

yMETh OILICHUBATh PUCKHM U CBOEBPEMEHHO NPUHUMATh PEHIEHUS IO HUX
CHUKEHUIO;



IIPUHAMATh MOTHBBI M apryMEHTBl JPYTMX IpPU AaHaIU3€ pe3yJbTaToOB
NESATENBHOCTH;

3) npuHATHE ce0s U APYTUX:

MIPUHUMATh ce0sl, MIOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

IIPUHAMATh MOTHMBBI M apryMEHTBl JPYTMX @PU AaHaIU3€ pe3yJbTaTOB
NESATENBHOCTH;

MPU3HABaTh CBOE MPABO U MPABO JPYTUX HA OIIMOKU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro 4eJ0BEKa.

NPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTaThl OcBOeHHs Tporpammbl COO 1o Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crielupruyeckue s yueOHoro npeamMera «buonorus»
Hay4HbI€ 3HAHUSI, YMEHHUS U CIIOCOOBI IEUCTBHUI MO OCBOEHUIO, MHTEPIPETALUU U
peoOpa30BaHUI0 3HAHWM, BUIBI JACSITEIBHOCTH IO MOJTYYEHUIO HOBOTO 3HAHUS U
NPUMEHEHHUIO 3HAHUW B PA3JIMYHBIX YUYEOHBIX CHUTYaIUsX, 4 TAKKE B PEATbHBIX
KU3HEHHBIX CUTYallMsX, CBSI3aHHBIX € Ouosiorueil. B mporpamme mnpenMeTHbie
pe3yNbTaThl IPEACTABIIECHBI IO F0J1aM 00YyUYEHUS.

[IpenmeTHbIe pe3yabTaThl OCBOEHUS yueOHOro mpeamera «buonorus» ¢ 10
Kjlacce NOJKHBI OTPAXKATh:

c(OpMHPOBAHHOCTh 3HAHUW O MECTE U POJU OUOJOTMU B CUCTEME HAYYHOTO
3HAHMSI €CTECTBEHHBIX HAyK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YyHOU KapTHUHBI MHUpa M HAyYHOTO MHUPOBO33PEHHS, O BKJIAJE POCCUUCKUX H
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTWH, (PYHKIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa JUIsl pelICHUs KU3HEHHBIX 3a/1a4;

YMEHHUE PACKpPbIBATh COJEpkKAHUE OHUOJOTMYECKUX TEPMUHOB M IMOHSATHM:
KHU3Hb, KJETKa, OpraHu3M, MeTa0oau3M (0OMEH BEUIECTB M NpEeBpalleHHE
SHEPI'uM), TOMEOCTa3 (CaMOpETryJisilUs), YPOBHEBAsI OpraHU3alusl )KUBbIX CHUCTEM,
CaMOBOCHPOU3BEICHHE (PENPOTYKIIKA), HACTIEACTBEHHOCTh, H3MEHYMBOCTh, POCT U
pa3BUTHE;

YMEHUE W3JIaraTh OWOJIOTHUYECKHEe Teopun (KIETOYHAs, XPOMOCOMHa,
MyTallMOHHAs, IIEHTpajbHAsg JIOrMa MOJICKYJIApHON Ouonorun), 3akoHbl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 LeHTpax MHOrooOpasus u
MPOUCXOXKJICHUS KYJIbTYpHbIX pactenuii H. . BaBuioBa), onpeaensTte IrpaHUIlbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAaM;

YMEHHUE BJIAJIETh METOJIaMU HAYyYHOTO MO3HAHUSI B OMOJIOTUH: HAOIIOJCHUE U
OMKMCAHHUE YKUBBIX CHUCTEM, NPOLECCOB M SIBICHHM, OpraHu3alus U MPOBEJACHHE
OMOJIOTMYECKOTO  DKCHEPUMEHTA,  BBIABMKEHUE  THUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXKy HCCICyEeMbIMH BEIMYMHAMU, OOBSICHEHHE TMOTYYEHHBIX



pE3yIbTaTOB, WCIOJIL30BAHHBIX HAYYHBIX MOHSITHH, TEOpU W 3aKOHOB, YMEHHE
JIeN1aTh BHIBOJIbI HA OCHOBAHUU TIOJYYEHHBIX PE3YyJIbTaTOB;

YMEHHE BBIJICISTh CYIIECTBEHHBIE MPU3HAKUA BHPYCOB, KJIETOK MPOKAPUOT M
DYKapuOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPTaHU3MOB, OCOOEHHOCTH
MPOLECCOB: OOMEHa BEILECTB U MPEBpALICHHUs PHEPTUU B KIETKe, (DOTOCHHTE3a,
IUTACTUYECKOT0 W JHEPreTUYecKoro oOMEHa, XEMOCHHTE3a, MHTO3a, MeHno3a,
OIJIOIOTBOPEHUS, PA3MHOKECHHS, WHIUBUAYAIbHOTO Pa3BUTHS  OpraHU3Ma
(oHTOTEHE3);

yMEHUE MPUMEHATH TOJYyYCHHbIE 3HAHUS ISl OOBSACHEHHS] OMOJIOTUYECKHUX
IPOLIECCOB U SIBICHUM, JUIsl MPUHATUS MPAKTUYECKUX PEIICHUN B MOBCEAHEBHOM
KU3HU C IeNpl0 obOecredeHnss Oe30MacHOCTH CBOETO 3J0POBbSI M 3I0POBBS
OKPY>KaIOIIUX JIOACH, COOMIOIEHUSI HOPM TPAMOTHOTO TIOBEJICHUS B OKPY KaroIIei
IPUPOJHON cpene, MOHMMAHUE HEOOXOJMMOCTH HCIOJb30BaHUS JOCTHXKEHUN
COBPEMEHHOMU Ouojoruu U OMOTEXHOJNOTUH i1  PalUOHAIBHOTO
PUPOIOTIOTH30BAHMUS;

YMEHHE pemiaTh »JJEMEHTapHble TEHETHYECKHE 3aJadyd Ha MOHO- W
OUTUOPUHOE CKpElMBaHUE, CLEIUICHHOE Hacjlel0BaHUE, COCTaBISATh CXEMbI
MOHOTHOPUTHOTO CKPEIIMBAHMS IS MpE/CKa3aHus HaclieIOBaHUs MPU3HAKOB Y
OpPTraHU3MOB;

YMEHHUE BBINOJIHATH JIA0OpAaTOpPHBIE M IpakTUYECKUe padoThl, COOIHOIATh
mpaBuia mpu padboTe ¢ yueOHbIM U Ta0OPATOPHBIM 000PYI0BAaHUEM;

yMEHUE KPUTUYECKH OIICHMBAaTh M HWHTEPHPETUPOBATH HH(POPMAIIHIO
OMOJIOTHYECKOTO  COJACP)KAHMS, BKJIIOYAIONIYIO TIICEBIOHAYYHBIE 3HAHUA U3
pa3IMYHBIX UCTOYHHUKOB (CpPEACTBA MAacCOBOW MH(pOpMAIINU, HAYIHO-TIOMYJISIPHBIE
MaTepHuaybl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEIOBaHUN B OHOJIOTHUH,
MeIUIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHBIE THCHMEHHBIE W YCTHBIE COOOIIEHMUS,
0000m1asi OMOJIOTHYECKYI0 MH(OPMALIMIO U3 HECKOJIBKMX HCTOYHUKOB, TPAMOTHO
WCITOJIb30BATh TOHATUIHBIN ammapaT OMOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KIIACC

Konn4yectBo 4yacos DJIEKTPOHHBIE
HanMeHnoBaHmne pa3aeoB U TEM nudpoBbie
Ne ni/nn P Konrpoianbusbie | IlpakTnuecku (1ubp )
NPOrpamMMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI e padoThlI
pecypchl
bu6mmoreka [JOK
I buonorns Kak Hayka 2 0.5 https://m.edsoo.ru/7f41¢292
2 JKuBEBIE CHCTEMEBI U NX OpraHu3aIus 1 bubnmorexa [TOK
p 1 https://m.edsoo.ru/7f41¢292
3 XHUMHUYECKHUI COCTAaB U CTPOCHUE KICTKU 8 1 bubmmorexa TIOK
p https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
4 Ku3HeeATELHOCTE KIICTKA 6 https://m.edsoo.ru/7f41¢292
5 Pa3zMHOXeHMe 1 MTHAMBUAYaJIbHOE Pa3BUTHE 5 1 bu6mmoreka [JOK
OpraHu3MOB https://m.edsoo.ru/7f41¢292
6 HacnencrBeHHOCTh 1 I3BMEHYHUBOCTD 2 15 but6mmoreka [JOK
OpPTaHH3MOB ' https://m.edsoo.ru/7f41¢292
. Cenexuust opranu3mMoB. OCHOBBI 3 bubnuoreka [JOK
OHMOTEXHOJIOTUH https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
8 P 1
C3CPBHOC BpEMA https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 4




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosmuecTBo yacos JIEKTPOHHBIE
Jlara
Ne undpoBbie
Tema ypoka Kontpoasubie | IlpakTuyeckue | H3Yy4Y€HH
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI b
pecypchl
bubmuoreka [JOK
1 buonorus B cucteme Hayk 1 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
Mertoabl O3HAHUS )KUBOU MTPUPOJIBI.
[TpakTuyeckas padora Ne 1
2 «HMcnonb30BaHuE pa3IUUHbBIX 1 0.5 bubmmorexa [JOK
P ' https://m.eds00.ru/863e6122
METOJIOB MPU U3YUYEHUU
OMOJIOTHYECKUX O0BEKTOBY
3 buonornyeckue cuctemsl, NpoOLECCHI 1 bubnnorexa [HOK
U UX U3y4YECHUE https://m.edsoo.ru/863e6564
XHUMHUYECKUH cOoCcTaB KJIeTKU. Bona u bubnmoreka [JOK
4 1
MHUHEpAJIbHBIE COJIN https://m.edsoo.ru/863e674¢
bub6mmoreka [{OK
5 b .C 0 1
G, LOCTAB 1 CTPOCHHE DEIKOB https://m.edsoo.ru/863e6b72
depMeHThl — OMOJIOTHYECKHE
karanu3aTopsl. JlabopaTopHas
6 paborta Ne 1 «M3yuenue | 0.5 bubnuorexa [JOK
KaTaJIUTUYECKON aKTUBHOCTHU ’ https://m.edsoo.ru/863e6b72
(dhepMeHTOB (Ha MpUMEpPEe aMUJIA3bI
WJIM KaTamas3bl)»
7 VraeBonnl. JInnuael 1 bu6mmoreka [JOK




https://m.eds00.ru/863e6870

bu6mmoreka [{OK
8 Hyxniennoseie kuenorel. AT® https://m.edsoo.1ru/863e6d5c
9 Hctopus u meToabl U3y4eHuUs bubnnorexa [HOK
kietku. Knerounas reopus https://m.edsoo.ru/863e6e88
10 Kitetka xak menocTHas xKuBas
cucrema
CrtpoeHue 3yKapuOTHYECKON KIIETKH.
Jlabopatopnas padota Ne 2
«3yueHmne cTpoeHus KIETOK bubmmorexa [IOK
11 pacTeHul, )KUBOTHBIX, TPHOOB 1 0.5 https://m.eds00.ru/863e6ff0
OaxkTepuil 0] MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MHKpOIIperapaTax u ux
OTIICAaHUEY
bub6mmoreka [IOK
12 06 e 0
MCH BEHICCTE W METabOIEM https://m.edsoo.ru/863e766¢
bu6mmoreka [IOK
13 o . X
OTOCHHTES. ACMOCHHTES https://m.edso00.1u/863e7¢98
bu6mmoreka [JOK
14 i
Suepreruacciuii obmen https://m.edsoo.ru/863e7aae
JKuzHeHHbBIN KUK KISTKU. [emenune
kjeTku. Muto3. JlaboparopHast
15 abora Ne 3 «Habnronenne MuTo3a B 0.5 Bubmorexa IIOK
p B ) https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKa KOpEIlIKa JIyKa Ha
TOTOBBIX MUKpOIIpEnapaTax»
16 buocunres O6enka. Peakumst bubmuoreka [JOK
MaTpPUYHOI'O CHHTE3a https://m.edsoo.ru/863e796e
17 Tpancnsanus — O6uocunTe3 Oenka bu6mmoreka [JOK




https://m.edso00.ru/863e796¢

Hexknerounsie GopMbl KU3HH —

bu6mmoreka [IOK

18
BHUPYCHI https://m.eds00.ru/863e7540
bu6mmoreka [{OK
19 @OopMBI pa3MHOKEHHS OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
bu6mmorexa [JOK
20 Meli
cenos https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJTOBBIX
KJ1eTOK. OII0I0TBOPEHHE.
JlaboparopHast pabora Ne 4 bubnunorexa [JOK
21 0.5
«M3ydyenne cTpoeHus MOJIOBBIX https://m.edsoo.ru/863e81b6
KJIETOK Ha T'OTOBBIX
MHUKpOIpenapaTax»
2 NunuBunyanbHOE pa3BUTHE bu6mmoreka [JOK
OPTraHU3MOB https://m.edsoo.ru/863e8436
7 I'enetnka — Hayka o bubnnorexa [HOK
HAacJIEeJICTBEHHOCTHU U N3MEHUHNBOCTH https://m.eds00.ru/863e8612
3aKOHOMEPHOCTH HaCJIEI0BaHUS
24 MpU3HAaKoB. MOHOTHOpUIHOE bubnmorexa [IOK
p ’ pH https:/m.eds00.ru/863e8878
CKpEIllUBaHUE
WTHOPUIHOE CKpElUBaHue. 3aKOH
25 ﬁeBaBI/IIZI/IMOFO H;)CJ'IC OBaHUS bubnmorera [TOK
A https://m.edsoo.ru/863e89a4
MIPU3HAKOB
26 ClerieHHOE HaCJIeI0BaHHE 0.5 bubnuotexa [JOK

npu3HakoB. JlaboparopHas pabota
Neo 5 «M3yuyenue pe3ysnbTaToB
MOHOTHOPHJIHOTO M TUTHOPUTHOTO

https://m.edso00.ru/863e8c60




CKpEeIMBaHUA y Ip030(UIIbI HA
TOTOBBIX MUKpOIIpernapaTax»

7 I'eneruka nona. HacnenoBanue | bubnuotexa [JOK
MPU3HAKOB, CLEIUIEHHBIX C MMOJIOM https://m.edso00.ru/863e8c60
N3menunBocTs. HenacnenctBenHas
M3MEHYMBOCTb. JlabopaTopHast
pabota Ne 6. U3yuenue bubnuoreka [IOK

28 . 1 0.5
MOAN(PUKAITMOHHON U3MEHYHBOCTH, https://m.edsoo.ru/863e8efe
MMOCTPOEHNE BApUAIIMOHHOTO Psijia U
BAPUALIMOHHON KPUBOIN»

HacnencTBenHass U3MEHYMBOCTD.

29 JlabopartopHas pabora Ne 7. i 0.5 bubnunorexa [JOK
«AHanu3 MyTanuil y 1po3o¢puiisl Ha ' https://m.edsoo.ru/863e8efe
TOTOBBIX MHUKpOIIperapaTax»

bubmuoreka [JOK

30 T'eneruia uenosexa ! https://m.edsoo.ru/863e8d78
PesepBubIil ypok. O60011€HIE TTIO

31 teme «HacnencTBeHHOCTD U 1
W3MEHYHBOCTH OPTaHU3MOBY»

bubmuoreka [JOK

32 Cenexust Kax nayka u npouece ! https://m.edsoo.ru/863e9214

1 MeTomb!l U JOCTHKEHHUSI CEJIEKITUT | bubmuoreka [JOK
pacTeHUI U KUBOTHBIX https://m.edsoo.1u/863e9214

34 buorexHosorus kak orpacib 1 bubnnorexa [JOK
IPOU3BOJACTBA https://m.edsoo.1u/863¢9336

OBUIEE KOJIMYECTBO YACOB I10 14 4

I[TPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O
MHNPOLECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YYEHUKA

* buonorwus, 10 xnacc/ [lonomapesa M.H., Hukonaes 1.B., Kopamnnosa O.A.; moa penakiuei
ITonomapesoit .H., AkunonepHoe o61mectBo «M3natensctBo «IIpocBemienne

* buonorus, 11 xkmacc/ [Tonomapesa 1.H., Kopaunosa O.A., Kyumenko B.C.; mox penakiueit
ITonomapesoit .H., AkunonepHoe o61mectBo «M3natensctBo «IIpocBemienney

METOIUYECKHUE MATEPHUAJIBI IJIS1 YYUTEJIA
Metoandeckue mocoOust s yUUTeIsT; TUIAKTHUECKUEe MaTepUatbl ISl YPOKOB.

HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETU UHTEPHET
1. Poccwuiickast 37€KTpOHHAs IIKOJIa
2. http://school-collection.edu.ru/).«Enunas xomnekuus Lludppossix O6pazoBaTeabHBIX
Pecypcos»
. http://www.fcior.edu.ru/
. www.bio.lseptember.ru — razera «buosorus»
. Www.bio.nature.ru — Hay4yHble HOBOCTH OHOJOTHH
. www.edios.ru — Di1oc — EHTp AUCTAHITMOHHOTO 00pa30BaHUs
. www.km.ru/education - yueOHbIe MaTepHabl U clI0Bapu Ha caite « Kupumt u
Medouit»
8. http://video.edu-lib.net — yuebubie GpuabMbI
9. I0Ty6
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