MHHHUCTEPCTBO MPOCBEINIEHUS POCCUIACKOM ®EJEPAIIIN
MuHHCTEpPCTBO 00PAa30BAHUS U HAYKH AJITACKOI0 Kpasi

MyHununajabHoe o0pazoBanue MaMOHTOBCKOI0 pailoHa AJITaliCKOro Kpasi

MKOY "Kocrunosgorosckasa COILI "

PACCMOTPEHO YTBEPXIEHO
[legarornyeckum coBeTOM JIMpEKTOp LIKOJIBI

N.H.Iynnep
[Tpuka3z Ne 106/1 ot 31.08.2023r.

[IpoTtoxon Ne 16 ot 30.08.2023r.

LWynnep UpwHa
HectepoBHa
C=RU, OU=gupekTop
wkonel, O="MKOQOY "
KocTtuHonoroeckas
couw"™, CN=LWynnep
: MpwnHa HectepoBHa, E=
i ~" sh_klog@mail.ru

# noaTeepxaar aToT
[OKYMEHT CBOeWn
yOoCTOoBepsiioLen
noAnvchbio

2023.09.21

1556 PABOYAS IPOTPAMMA
(ID 3028180)

yueOHoro npeamera «buoJsiorusi. bazoBbiii ypoBeHb»

s oOygaromuxest 10 kiacca

c. ITokposka 2023



MOSICHUTEJBbHASA 3AIINCKA

Pabouas mporpamma yueOHOro npenmMera «buosiorus» Ha ypoOBHE CPEIHETO
obmero oOpa3oBaHHsI COCTaBlicHAa Ha OCHOBE TpeOOBaHWMN K pe3yiabTaTam
ocBoenust ®OIT COO, npeacrasiennsix B PI'OC COO, a taxxke (enepaabHOM
paboueit mporpamMmsbl BocniuTanus, ¢ yaétom Konuenmuu npenogaBanus OMOJIOTHH
B Poccuiickoii ®enepaunu (yTBep)AEHHOW pacnopsbkeHueM IIpaBurenbcTBa
Poccuiickoit ®@epeparuu ot 9 anpens 2016 1. Ne 637-p) U TNOMICKHUT
HEIMOCPEICTBEHHOMY TMPUMEHEHHUI0 TpH peanu3anuu obs3atenbHoi yactu DOIT
COO.

OBLIASA XAPAKTEPUCTUKA YYEBHOI'O ITPEJMETA «bUOJIOTI' US1»

[Ipu pa3paboTke mnporpaMMmbl MO OHOJOTMH TEOPETUYECKYIO OCHOBY IS
ONpENENeHHUs] MOAXO0J0B K (POPMUPOBAHUIO COJAEPKAHUSA Y4YEOHOro IpeameTa
«buonorus» cocraBwiM: KoHUeNTyaidbHble Tmonoxkenus @I'OC COO o
B3aMMOOOYCIIOBJIEHHOCTH  IIeJIeil, coJepKaHusi, pe3ylbTaToB OOy4YEeHHUS U
TpeOOBaHMI K YPOBHIO MTOATOTOBKU BBITYCKHHKOB, TTOJIOKEHUS 00 OOIINX MENIX 1
NPUHIINATIAX, XapaKTePU3YIOUINX COBPEMEHHOE COCTOSHHE CHCTEMBI CpPETHETO
obmiero oOpazoBanus B Poccuiickoii dexpepanuu, a TakkKe IMOJOXKEHHUS O
cnenuduke 0MoIornu, €€ 3HAYCHUH B MMO3HAHUM KUBOM MPUPOJILI U 00ECIICYCHUH
CYIIIECTBOBAHMSI YesoBeYeCKOro obmiecTBa. COrjlacHO Ha3BaHHBIM TOJIOKEHUSIM,
OTIpe/ieNIieHbl OCHOBHBIC (DYHKIIMK IPOTPAMMBI 110 OMOJIOTHUHU U €€ CTPYKTYpA.

[Iporpamma 1o Owuonorum Aa€T NOpeaCcTaBlIeHUWE O LemsIX, 00 obmiei
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS M PA3BUTUS OOYHAIONIUXCS CpEJACTBAMHU
yueOHOoro mnpeamera «buosorus», omnpenensieT o00s3aTeabHOE MPEIMETHOE
COJEp)KaHUE, €ro CTPYKTypy, pacmpeleieHue 1o pa3iejiaM U TeMa,
PEKOMEHyEMYIO TOCJIEI0BATEILHOCTh M3YUEHUsI YUYEOHOr0 MaTepuaia ¢ y4éToM
MEXIPEAMETHBIX W BHYTPUIIPEAMETHBIX CBS3CH, JIOTHKA 00pa30BaTeIHLHOTO
IpoIIecca, BO3PACTHBIX OCOOCHHOCTEH 00yJarOImmMXCsl.

B nporpaMmme 1o OuONIOTMH TaKXe YUYUTHIBAIOTCS TpeOOBaHUSA K
IJIAHUPYEMBIM JTMYHOCTHBIM, METANpEIMETHBIM W TPEAMETHBIM pe3yJbTaTaM
oOydyeHuss B (OPMUpPOBAHMM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIbHOU
JeATEeIbHOCTH/Y4eOHbIX JEeUCTBUN OOYydYarolIuXCcsi MO OCBOCHUIO COJEp KaHUs
OMOJIOrMYecKOro 00pa3oBaHMsL.

B nporpamme mo Ouosormm (10 kmacc, 0a30BbIii ypOBEHb) pean30BaH
MPUHITUI TPEEMCTBEHHOCTH B HM3yYeHHWHM OWOJOruu, Ojarojapss 4emMy B HEH
POCMATPUBACTCA HAMpPaBICHHOCTh Ha pa3BUTHE 3HAHWM, CBSI3aHHBIX C
dbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHUS,  IEHHOCTHBIX
OpUEHTAIINN JIMYHOCTH, SKOJIOTHYECKOTO MBIIUICHHS, IPEACTABICHHUN O 3JI0POBOM
oOpasze >XKU3HH U OEpeKHbIM OTHOILIEHHUEM K OKpYXarolled NpUpOAHON cpene.
[ToaToMy Hapsiay ¢ M3ydeHHEM OOIEOMOIOTMUECKUX TEOpUH, a Takke 3HAHUU O



CTPOEHUU >KMBBIX CUCTEM PA3HOIO PAHra M CYIIHOCTH OCHOBHBIX IPOTEKAOIINX B
HUX IPOLIECCOB B MPOrpaMMe IO OMOJIOTMH yIEJIEHO BHUMAaHHUE HCIIOIb30BAHUIO
MOJIYYEHHBIX 3HAHUU B MMOBCEIHEBHOM JKU3HU ISl PEIICHUS NMPUKIIAIHBIX 33]1a4, B
TOM 4YHCle: NPOQUIAKTUKY HACIEACTBEHHBIX 3a00JIEBaHMUN YEIOBEKa, MEIUKO-
TFE€HETUYECKOTO KOHCYJIbTUPOBAHMS, 000CHOBaHUs JKOJIOTUYECKU
1EJIeCO00pa3HOTo0 TOBEACHUS B OKpY)KAIOIIEW NPUPOTHOM cpene, aHaam3a
BJIUSIHUSA XO3SMCTBEHHOM JESITENIBHOCTU YEJIOBEKA HAa COCTOSHHE MPUPOJHBIX WU
MCKYCCTBEHHBIX SKOCHCTEM. Y CHJICHHE BHUMAaHUS K NMPUKIAJIHOW HAIIPaBIECHHOCTH
yueOHoro npenMera «buosiorusi» MpoJUKTOBAHO HEOOXOJUMOCTBIO 0OecreueHus
YCIIOBUM JUIsI PEIICHUS] OJTHOM M3 aKTyalbHBIX 3a/1ay IIKOJbHOTO OMOJOTUYECKOTO
oOpa3oBaHMs, KOTOpas mpeamnojaraer (GOpMHUPOBaHHE Yy  OOYyYarOIIUXCS
CIIOCOOHOCTH aJaNTUPOBAThCA K M3MEHEHHMSIM JUHAMUYHO Pa3BUBAIOILLETOCS
COBPEMEHHOT'O MHPA.

buonorust Ha ypoBHE cpeaHero o0miero oOpa3oBaHHUS 3aHUMAeT Ba)KHOE
Mecto. Ona obOecneunBaeT (OPMUPOBAHUE Y OOYYAIOUIUXCA MPEACTABICHUN O
HAay4YHOM KapTHUHE MHpA, pacIIMpseT U 0000UIaeT 3HAHUS O KUBOUM mpupoje, e€
OTJINYWTENIbHBIX TNPU3HAKaX — YPOBHEBOW OPraHU3alMM W 3BOJIIOLUH, CO3LAET
yCIOBUSL  JUIA: TO3HAHUS  3aKOHOB  JKMBOM  mpupoisl, (OPMUPOBAHUSA
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3/I0pOBOTO M 0Oe€30mMacHOro obpasa
KU3HH, SKOJOTHYECKOTO MBILIEHHS, IEHHOCTHOTO OTHOIIECHHS K KUBOW MPUPOJIE
Y YEJIOBEKY.

Bonbiioe 3HaueHne OMOJIOTUSI UMEET TAKXKE JIsl peLIEeHHs] BOCTIUTATENbHbIX U
pa3BUBAIOIIMX  3aJad  CpeaHero  odmero  oOpa3oBaHus,  COLUAIM3ALNU
oOyuaromuxcs. M3ydenune 6mosorun odecrneynBaeT yciaoBus JJjsi GopMUpOBaAHUS
WHTEJUIEKTYaJbHbIX, KOMMYHHMKAllMOHHBIX W HMH(POPMALMOHHBIX HaBBIKOB,
ACTETUYECKON KYJIbTYpbl, COCOOCTBYET HMHTETpallMi OWOJOTMYECKUX 3HAHUMU C
IPEJCTaBICHUSAMU U3 APYTUX YY€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpaduu. Ha3BaHHbIE MOJOXKEHUS O IpeIHAa3HAYEHUH Y4YeOHOro Mpeamera
«buonorus» COCTaBUIM OCHOBY JJis ONpENENeHUs IMOAXOAOB K OTOOpy H
CTPYKTYPUPOBAHHMIO €ro COAEpKaHus, MPEACTaBICHHOr0 B Mporpamme 1o
OHOJIOTHH.

Otb6op coxepxkanus ydeOHoOro mpeameta «buosorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C MO3MUIMHA KyJIbTypOCOOOpPAa3HOTO MOJIXO0Ja, B COOTBETCTBUH C
KOTOPbIM OO0y4aroluecs: JOJDKHbI OCBOMTh 3HAHUS W YMEHHUS, 3HAYUMBIE [JISt
dbopmupoBaHusi O00IIEH KyJbTYphl, OMNpPEACISIIONIME aJCKBaTHOE IOBEJICHUE
YEeJIOBEKa B OKPYIKAIOIIEH MPUPOTHON cpejie, BOCTPEOOBAaHHBIE B IOBCEIHEBHOU
KU3HU U TPaKTHUEeCKON aesTenbHOCTH. Ocoboe MECTo B 3TOM cucTeMe 3HAHUM
3aHHUMAIOT 3JIEMEHTHI COACPKAHUSI, KOTOPBIE CIyaT OCHOBOM At pOpMUPOBaHUS
IIPEICTABJIEHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W



HEHHOCTHBIX  OPUEHTAIMSX  JUYHOCTH, CIOCOOCTBYIOIIMX  T'yMaHHU3allUU
OMOJOrNYECKOro 00pa3oBaHUsl.

CTpykTypupoBaHHE COACpX)aHUS y4yeOHOro Marepuajga B MPOTrpaMMe I10
OMOJIOTUM OCYIIECTBICHO € Y4YETOM NPUOPUTETHOTO 3HAYCHHsSI 3HAHUKH 00
OTJIIMYUTETBHBIX 0COOEHHOCTSX JKUBOM MPUPOJBI, O €€ YPOBHEBOW OpraHU3alMH U
HBOJIIOLINU. B COOTBETCTBHM C 3TUM B CTPYKType yueOHoro npeameta «buonorusy»
BBIJICTICHBI CIICAYIONINE COJepKaTeIbHble TUHUN: «bronorus kak Hayka. Metoabl
Hay4YHOTO Mo3HaHusm», «KieTka kak Ouonormyeckas cucrema», «OpraHumsMm Kak
ouonoruueckas cucreMa», «CucTeMa M MHOrooOpa3ve OpPraHu4ecKOoro Mupay,
«BOJIIOLIUSA KUBOU MPUPOABD, « DIKOCUCTEMBI U MIPUCYIIUE UM 3aKOHOMEPHOCTI.

HEJU U3YUYEHUSA YYEBHOI'O ITPEJIMETA «BUOJIOI' U5

[lenr usyuenus yueOHoro mpeamera «buosorus» Ha 0a30BOM YpPOBHE —
OBJIaJIcHWE  OOyYaOIMIMMHCS 3HAHUSIMH O  CTPYKTYPHO-(DYHKITMOHAIBHOMN
OpraHW3allid JKUBBIX CHCTEM pa3HOTO paHTa ¥ TPHOOPETCHUE yMEHUI
WCITOJIB30BaTh ATH 3HAHWS JUIA TPAMOTHBIX JCUCTBHH B OTHOIIEHWHW OOBEKTOB
YKUBOM TIPUPOJIBI U PEIICHUS PA3INYHBIX KU3HEHHBIX MPOOIIEM.

JocTikeHue 1enu u3ydeHus yueOHoro npeamera «buosnorus» Ha 6a3oBom
YPOBHE 00ECIIEUNBAETCS PEIICHUEM CIEAYIOIIMX 3a/1ay:

e OCBOEHME OOYYAIOIIMMHUCS CHUCTEMBl 3HAaHUH O OMOJOTHMYECKHX
TEOPUsSIX, YUCHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, THUIOTE3aX, MpaBHIIaXx,
CIyKallluX OCHOBOM s  (OpPMHUPOBAHUS  TPEJACTABICHUN O
€CTECTBEHHO-HAYYHOW KapTUHE MUpPA, O METO/IaX HAYYHOTO MMO3HAHMS,
CTPOEHUH, MHOTr0oOpa3vu U OCOOEHHOCTSIX JKHUBBIX CHUCTEM Pa3HOrO
YPOBHSI OpTaHW3aIliH, BBIJAIONINXCS OTKPBITHUIX W COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

e (opmupoBaHue y 00yJaroIMXCs M03HABATEbHBIX,
WHTEJUIEKTYaJIbHBIX U TBOPYECKHX CIIOCOOHOCTEN B MpOIECCE aHAIM3a
JAHHBIX O MYyTSIX Pa3BUTUSA B OMOJIOTMHM HAYYHBIX B3TJIAJIOB, UACH U
MO/IXO/IOB K M3yUCHHIO )KMBBIX CUCTEM PA3HOTO YPOBHS OpraHU3AIINH;

e CTaHOBJICHHE y OOYYAIOIMIMXCA OOIIEH KyJIbTYyphl, (DYHKIIMOHATILHON
TPAMOTHOCTH, Pa3BUTHE YMEHUW OOBSCHATh W OIICHUBATH SIBICHUS
OKPYKAIOIIEro MUpPa KMBOW MPHUPOJIBl HA OCHOBAHWW 3HAHWW M OTIBITA,
MIOJTYYCHHBIX TIPH U3yYECHUU OUOJIOTHH;

e (opmupoBanue y o0ydaromuxcs yMEHHN WIUTFOCTPUPOBATH 3HAYEHUE
OMOJOTUYECKUX 3HAHUN B TPAKTUYECKON EATETLHOCTH YelIOBEKa,
pa3BUTHH COBPEMEHHBIX METUITUHCKIX TEXHOJIOTHUMA u
arpoOMOTEXHOJIOTHIA;



e BOCMHTAaHHE YOEKAEHHOCTH B BO3MOXKHOCTH ITO3HAHUS YEIOBEKOM
KUBOW TPUPOJIbI, HEOOXOIUMOCTH OEpPEeKHOTO OTHONIIECHUS K HEH,
COOJIIOICHUSI JTHUYECKUX HOPM TMPU TNPOBEACHUU OUOJOTUYECKUX
HCCIEeI0BAHUM;

e OCO3HAHHUE LIEHHOCTU OMOJIOTMYECKUX 3HAHUH ISl TOBBILLICHUS YPOBHS
DKOJOTHYECKON  KyJbTYphl, Id  (OPMHPOBAHUS  HAYYHOTO
MHUPOBO33PEHUS;

e TMpPUMEHEHHUE NPHOOPETEHHBIX 3HAHWKW M yMEHUM B TOBCEIHEBHOMU
YKU3HU JIJIS1 OLIEHKHU TOCIJIEICTBUN CBOEH NEATEIBHOCTH IO OTHOLIEHUIO
K OKpy)XXarouied cpene, COOCTBEHHOMY 3I0pPOBBIO, OOOCHOBAHHE H
coOiroieHue Mep MpopUIaKTUKUA 3a00JIeBaHUM.

B cucreme cpeanero oOmiero oOpaszoBanus «buonorus», uzydaemass Ha
0a30BOM YpOBHE, SBIISIETCS OO0S3aTENIbHBIM YYEOHBIM IMPEIMETOM, BXOMISIIMM B
COCTaB MpeaMeTHOM o0nacTu « EcTecTBeHHO-HAYUYHBIE PEIMETHI.

MECTO VYYEBHOI'O HNPEIMETA «bBbHOJIOI'USA» B YYEBHOM
IIJIAHE

Jnst u3ydenus: 6MoJioruu Ha 0a30BOM YPOBHE CPEAHETO OOIIEro oOpa3oBaHus
otBoautcs B 10 kimacce — 34 gaca (1 gac B Heneno).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Tema 1. buoJsiorusi Kak HaykKa.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMM HayKamu, (puiiocoueit, STUKON, SCTETUKON U MPaABOM.
Ponb Ouonormu B (HOpPMUPOBAHMM COBPEMEHHOM HAy4yHOW KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

Metoabl O3HAHUS KUBOW MPUPOIbI (HAOIIOICHUE, SKCIIEPUMEHT, ONMCAHHUE,
U3MepeHue, KilaccupUKalMs, MOJEeTUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konbnos, /Ixx. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTo bl TO3HAHUS )KUBOU MPUPOJIBI.

JlaGopaTopHblie 1 NpaKkTHYeCKHe padoThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHWe pa3IUYHBIX METOAOB IPHU
U3YYeHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aIUA.

Kusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouosoruu. Otinyue
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTUYECKUH ), OMOCEepHBIA.

JdeMoHCTpaum:

Tabmuibl u cxembl: «OCHOBHBIE TPU3HAKU JKU3HWY», «YPOBHU OpPTraHU3AIUU
YKABOW MPUPOIBI».

O6opynoBanue: moaesb MoJiekyibl JITHK.

Tema 3. Xumuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAYECKUM COCTaB KIIETKH. XHMUYECKHE DJIEMEHTBI: MaKpODJIEMEHTHI,
MHUKPO3JIEMEHThI. Bo/ia 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHUHEpPaJIbHBIX BelIeCTB B KieTke. [loamepskanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHEe OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEIKOB.
HezaMeHrnMble 1 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAs CTPYKTypa). XHUMHUECKHE CBoicTBa OenkoB. buonorumueckue
GbyHKUIMUU OENKOB.



®depmentsl — Owuonormdeckue Karanm3aTtopbl. CtpoeHue (Qepmenra:
aKTUBHBIM IIEHTp, cyOcTpatHas crneunduunocts. KodepmeHnTsl. ButamuHsbl
OTnuunst epMEHTOB OT HEOPTAHUYECKUX KaTaTu3aTOPOB.

YraeBoasl: MoOHOcaxapuabsl  (TJIIOKO3a, pubo3a ©  Je30KCHpH003a),
aucaxapunipl - (caxaposa, JakTo3a) M MoJucaxapuibsl  (Kpaxmai, IJIMKOTEH,
HesToa03a). buonornueckue GyHKIUU YTII€BOOB.

Jlununel:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [uaApOPHIBHO-
rupodoOHbie  cBoiicTBa. buonormyeckue ¢GyHkuuu aunuaoB. CpaBHeHUe
YTJIE€BOOB, OEJIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTHUU.

HykneunoBsie kucinotrel: JHK wu PHK. Hyxkneotuasl — MoOHOMEpHI
Hyki1enHOBBIX kKucnoT. Ctpoenne u Gynkunu JJHK. Ctpoenne u ¢pynkuuu PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIIHH.

[utonorus — Hayka o kietke. KiietouHas Teopust — mpuMep B3aUMOIEHCTBHUS
ujel 1 paKkToOB B HAYYHOM MMO3HAHUH. MeTOAbl U3YUEHUS KIICTKH.

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

Tunsl KIETOK: »yKapuoTHyecKas U Ipokapuoruyeckas. (OcoOeHHOCTH
CTpOEHMsI MpoKapuoTHueckoil kierku. Knerounass crenka Oaxtepuil. CTpoeHue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XUBOTHOM H
IrpUOHOM KJIETKHU.

[IoBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAIUKC, UX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBorictBa u GpyHkiuu. [{uTomnasma u eé
opraHousibl. OpHomemOpannbie opradoubl kietku: JOIIC, ammapat ['onbmxw,
an30combl. [loyaBTOHOMHBIE OPraHOMIbl KJIETKU: MHUTOXOHIPHH, TUIACTUIBI.
[Ipoucxoxaenne MUTOXOHJApUN W Tiactun. Bunbl mnactun. HememOpanHbie
OpPraHou/bl KJETKU: PUOOCOMBI, KIETOYHBIM LEHTP, UEHTPUOJIH, PECHUYKH,
KryTUKU. QyHKIUKA OPraHOU/I0B KJIIETKU. BrirroueHus.

Anpo — perynaropHslid 1eHTp kieTku. CTpoeHue saapa: saepHas 000JI0UKa,
KapuoIuia3Ma, XpoMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIIECTB B KIIETKE.

JdleMoHCcTpaum:

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

Huarpammel:  «PacnpenenieHue XMMHYECKUX DJIEMEHTOB B HEXKHUBOM
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B dKUBOU IIPUPOJIEH.

Tabmuubr n cxembl: «llepuogndeckas TabiauIa XUMHUYECKUX JIIEMEHTOBY,
«CTpoeHue MOJIEKYJIbl BOAb, «buocunres 6enkay, « CTpoeHHe MOJIEKYJIbl OeliKay,
«Ctpoenue ¢pepmenta», «Hykmennossie kuciotel. JIHK», «CTtpoeHue Mosiekysibl



AT®», «CtpoeHne 3yKapuOTHYECKOW KIETKN», «CTpOEHHE >KMBOTHOM KIIETKH,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHue MPOKAPUOTUYECKOU KIIETKWY,
«CTpoeHue sqipa KIEeTKu», « Y TIAeBOAb, «JIMIuIb.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHHWE MJii MPOBEACHUS
HAOJIOCHUM, H3MEPEeHHM, SKCIEPUMEHTOB, MHUKPOIpENnapaTrbl PaCTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHblie 1 NpaKkTHYeCKUE PAdOThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIUTUYECKONM AaKTUBHOCTHU
(dbepMeHTOB (Ha MPUMEpE aMUIIa3bl UK KaTajasbl ).

JlabopaTopHas pabGota Ne 2. «M3ydyeHue CTpoeHUs KIETOK PACTCHUI,
KUBOTHBIX W OaKTepHil MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpENaparax M HX
OMHCAHUEM.

Tema 4. ’/KusHenessTeIbHOCTb KJIETKH.

OOMeH BelIecTB, WK MEeTa00Iu3M. ACCUMUIAIUS (TUTACTUYECKU OOMEH) U
TUCCUMWIAIMSA (PHEPreTuueckuii oOMEH) — JIB€ CTOPOHBI €JAMHOTO Mpoliecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUM B TMOHUMAaHUU
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTPOQHBIN U reTepoTpodHbiid. Ponb ¢pepmenToB
B 0OMEHE BEIIECTB U MPEBPAIIEHUN YHEPTUU B KIIETKE.

®ortocunte3. CperoBas U TeMHOBag (a3pl (¢doTocuHTe3a. Peakiuun
dbotocunTeza. DPpdhekTuBHOCTL (OTOCUHTE3a. 3HAUCHUE (DOTOCHUHTE3A ISl KUZHU
Ha 3emuie. BiausiHue ycnoBuii cpenasl Ha GOTOCUHTE3 U CIIOCOOBI TIOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMoCHHTEe3. XEeMOCHHTE3UPYIoIUe OakTepun. 3HAUCHUE XEMOCHHTE3a IS
JKWA3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PaciiernieHue BeliecTB, BbIJCICHUE U
aKKyMYJIMPOBAaHHE DHEPrUM B KIETKE. OTambl SHEPreTUYECKOro OOMeHa.
I'mukonus. bpoxenue u ero Buabl. KHCIOpOOHOE OKHMCIIEHHE, WM KIETOYHOE
JIBIXaHHUE. OkucnurenbHOe dbochopunpoBaHue. O HEeKTUBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakiuu wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzanmsi reHetudeckoil nHopmanuu B KiIeTKe. | eHETWYECKUW KOJ U €ro
cBoiicTBa. Tpanckpumnuus — Matpuuabli cuHTe3 PHK. Tpancnsnus — GuocunTe3
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuHOKHUCIOT. Ponbs pubocom B
OounocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HU — BUPYCHI. MicTopust oTkpeiTus Bupycos (/1. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMS M JKMU3HCHHOTO IIMKJIa BUPYCOB.
bakrepuodaru. bonesnu pacreHuid, KUBOTHBIX W YEJIOBEKAa, BHI3HIBAEMBIC
Bupycamu. Bupyc mmmynoxneduiura yenoseka (BMIY) — BozOyautens CIIM/a.



OOpatHast ~ TpaHCKpHUIIIIMSA, peBepTaza W uHTerpaza.  lIpodwunakruka
pacmnpocTpaHeHHs] BUPYCHBIX 3a00JICBaHUIA.

JleMOHCTpaum:

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

Tabmuupbl U cxembl: «Tumnel nutaHus», «Merabonuzmy, «MUTOXOHAPUS,
«OHepreTnyeckuii oomMen», «Xijopomact», «Dorocunres», «Crpoenue JIHK»,
«CtpoeHre u PyHKITMOHHpPOBaHUE TeHA», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupyce», «bakrepuodarn», «Crpoenue u xuzHeHHbM nuki Bupyca CIIN/]a,
oaktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: monenu-anuinkanun «Yasoenue JIHK u Tpanckpumnius»,
«buocunTes 6enka», «CTpoeHne KIeTKu», Mojaeb cTpykTypsl JJTHK.

Tema 5. Pa3MHOkKeHMe U HHANBHUIYAJIbHOE Pa3BUTHE OPTAaHM3MOB.

KrnerouHblii UK, WM JKU3HEHHBIM 1ukia kietku. MHTepdaza u MuTO3.
[Tpoueccel, mporekaromue B uHTepdaze. Pemnmukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBI Ha0Op — KapHOTHIIL
JunnouaHeli M TalvIOWAHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XpOMaTHUJIbI.
[{uToNOrM4ecKkue OCHOBBI PAa3MHOKEHHUS M  UHAUBUAYAJIBHOTO  pPa3BUTHUSA
OpraHU3MOB.

Henenne knetkn — muto3. Cragum muto3a. Ilpoueccsl, npoucxonsdmue Ha
Pa3HBIX CTAAUIX MUTO3a. bBUOTOrMYECKU CMBICT MUTO3A.

[Iporpammupyemas rubenb KIETKH — arnomnTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecrosioe U nosuoBoe. Bunabl Oecronoro
Pa3MHOXEHUS: JEJICHHE HaJBOE, II0YKOBAaHWE OJHO- W MHOTOKJIETOYHBIX,
CHOpO00Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHHUE. VICKyCcCTBEHHOE KIIOHHMpPOBAaHUE
OpPTaHMW3MOB, €r0 3HAYEHUE JJIS1 CEJIEKIINH.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJOTO.

Meiio3. Cranuu meito3a. Ilpouecchl, MPOUCXOIAIINE HA CTaAUsAX Meio3a.
IToBenenne xpomocoM B Menose. KpoccuHrosep. bHOJIIOrMYECKUMH CMBICT H
3Ha4YEHUE Meno3a.

["ameTorenes — mnpouecc 0Opa3oBaHUsl MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBble >kene3bl: CEMEHHUKM U SIMYHUKUA. OOpa3oBaHHWE M PA3BUTHE TOJOBBIX
KJIIETOK — TaMeT (CIepMaro30ui, SIMIEKIETKa) — CHEePMATOre€He3 M OBOIEHES3.
Oco0OeHHOCTH CTpOEHUsl SULEKIETOK MU crepMaro30ouoB. OIUIog0TBOpEHUE.
[Taprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOUYHBIX >KUBOTHBIX:
npobiieHue, ractpyisuusi, opraHoreHe3. IloctamOpuonanbHOoe pasButue. TuUmb
NOCTAMOPHUOHAIBHOTO Pa3BUTHA: MpsIMOE, Hempsimoe (IMYMHOYHOE). BrusHue



CpeIlbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CHOCOOHBIC BBI3BIBATH BPOKIEHHBIC
YPOJACTBA.

Poct u pasButue pactrenuii. OHTOreHE3 IBETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHH, CTAJINM Pa3BUTHUSL.

JdeMoHCcTpanuu:

Tabmuet 1 cxembl: «Dopmbl pa3MHOXKEHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE Yy LBETKOBBIX pacTeHUi», «BereratTuBHOE pa3MHOKEHUE
pactenuitn, «J/lemenue kneTku Oaktepuit», «CTpOE€HHE TIOJIOBBIX KIIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrii mukim», «Pemmukauus JHK», «Mutos»,
«Meriosy, «IIpssMoe u HenmpsiMOe pa3BUTHE», «l 'amMeTOreHe3 y MIECKONMUTAIOMNX U
yeoBekay, « OCHOBHBIE CTaJIMM OHTOTCHE3a.

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CniepmaTo3ouasbl
MJICKOIIUTAIOMIETOY, «SIHleKIeTka MieKonuTarouero», «KapuoknuHes B KieTkax
KOpEIlIKa JIyKa», MarHuTHas MOJEb-alIuIuKanus «JleieHue KIeTKW», MOJIEIb
JIHK, Mmonenb MmetadazHON XpOMOCOMBI.

JlabopaTopHbie U MIPaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 3. «HaOmiompeHue MuTO3a B KJIETKaX KOHYHKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOIIpEnaparax.

JlabopatopHas pabora Ne 4. «/3yueHue CTpOCHHS TMOJOBBIX KIETOK Ha
FOTOBBIX MUKPOTIPENapaTaxj».

Tema 6. HacsiencTBeHHOCTH M U3MEHYHUBOCTH OPraHU3MOB.

[IpenMet u 3amaum reHeTuku. Mictopus pa3BUTHA T€HETUKU. Posib uTomoruu
1 SMOPHOJIOTHH B CTAHOBJICHUH TCHETUKH. BKiam poCCHUCKUX M 3apyOeKHBIX
Y4EHBIX B Ppa3BUTHE TCHETHKA. MeETOJbl TEHETHUKH (THOPHIOJOTHUCCKUM,
IUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKuil). (OCHOBHBbIE TI'€HETUYECKUE
noHsATusA. [ eHeTn4Yeckasi CHMBOJIMKA, UCTOJIb3yEMasi B CXEMaxX CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HacJieI0BaHUsl MPHU3HAKOB, YCTaHOBIIEHHbIE ['. Menaenem.
MonorubpuiHOe CKpellMBaHUEe. 3aKOH €JIWHO-00pa3us THOPHUIOB IIEPBOTO
nokosieHus. IlpaBuno JOMHUHUpPOBaHMWS. 3aKOH PACHICIUICHUS MPU3HAKOB.
['unoresa yuctoTel ramer. [1oaHOE U HEMOIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCeJOBaHUS
npu3HakoB.  lluToreHeTHMueckue  OCHOBBI  JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanuzupytouiee ckpenmpanue. Mcnoib30BaHre aHATU3UPYIONIETO CKPEIIMBAHUS
JJISL OTIPEICJICHHS] TEHOTHIIA OCOOH.

CueruieHHOe  HacienoBaHue TnpuszHakoB. Pab6ora T. Moprana 1o
CLUEIUICHHOMY HACJIEJOBaHUIO I'eHOB. HapyleHne cuerieHusi reHOB B Pe3yJIbTaTe
KPOCCHUHITOBEpA.

XPpOMOCOMHasI TEOPUS HACJIEACTBEHHOCTU. [ eHETHUECKUEe KapThl.



['enetuka mosia. XpoMOCOMHOE ONpeAesieHUe mojia. AyTOCOMBI U TMOJOBBIC
XpoMOCcOMBI. ['omorametrHeie M reTeporaMeTHeie oOpranusmbl. HacienoBanue
MIPU3HAKOB, CLICTJIEHHBIX C MOJIOM.

N3mMeHunBOCTh. BUIbI ©3MEHYMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbIN psifi ¥ BapyualliOHHAsT KpHUBasl.
Hopma peakuuun npuszHaka. KonuuecTBEeHHbIE M KAYECTBECHHBIE NMPU3HAKA U KX
HOpMa peakiuu. CBOMCTBAa MOAUPUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBeHHasi, wiM Te€HOTHUIMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAs
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpoOIecC — OCHOBA KOMOWHATHBHOMU
W3MEHYMBOCTUA. MyTaImoHHas U3BMEHUYMBOCTh. Kitaccudukanust MyTanuii: TeHHBIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa U NPUUYUHBI MyTauuidi. MyTareHHble (HhakTOpHI.
3aKOH rOMOJIOTHYECKHUX PSAIOB B HacleacTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enernka uyenoBeka. Kapuortun uyenoBeka. OCHOBHBIE METOABI TE€HETHKH
YeJIOBEKa: TCHECAIOTHUYCCKUM, OIM3HCI[OBEIN, IINTOTCHETHISCKUM, OMOXUMUYCCKUH,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpemeHHOE ONPENIECIICHHE reHOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[M[]P-ananu3a. HacnencTtBeHHble 3a0o0jieBaHUSI 4YEJIOBEKAa: TEHHBbIE OO0JIE3HHU,
OOJIE3HH C HACJEICTBEHHOW MpPEeIpacroyioKEHHOCThIO, XPOMOCOMHBIE OOJIE3HH.
Comatnueckue UM TreHeparuBHble MyTauuu. CTBOJOBbIC KiETKU. [IpuHIUIIBI
3I0POBOTO 00pa3a KU3HU, TUATHOCTUKHU, MPOPHIAKTUKA U JICUCHUS T€HETUYECKUX
Oone3Hel. MenuKo-rTeHeTUYECKOe KOHCYJIbTUPOBAHHME. 3HAUYECHUE MEIUIIMHCKOMN
TCHETHKH B MIPEAOTBPAIICHUY U JICUEHUU TEHETHUECKUX 3a00JI€BaHN YEIOBEKa.

JlemoHncTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBusos.

Tabmuiet u cxembl:  «MOHOTHOpPUAHOE  CKpeIIMBAaHWE HM  €ro
UTOTCHETUYECKAsd OCHOBa», «3aKOH pACHICIUICHUS W €ro LHUTOT€HETHYECKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpeIIMBaHUE,
«lluTonornyeckne  OCHOBBI ~ JUTHOPUIHOTO  CKpeHIMBaHus»,  «Mehosy,
«B3anmonencTBUE AJUICNIBHBIX TE€HOB», «['e€HeTHYeckue KapTbl pACTEHUM,
JKUBOTHBIX U YEJIOBEKa», «l'€HeTHMKa moJyia», «3aKOHOMEpPHOCTU HacCIEIO0BaHUS,
CUCIUICHHOTO ¢ mnoJiom», «KapuoTunbl uyenmoBeka M KUBOTHBIX», «Buubl
W3MEHYUBOCTHY, «MoaudukanmonHas W3MEHUYUBOCTHY, «HacnemoBanue pesyc-
daktopay, «I'eHeTrka rpynm KpoBu», « MyTarimoHHas U3MEHUYHUBOCTHY.

O6opynoBanue: MojAeIU-anmIuKau «MOHOTHOPUIHOE CKpEITUBAaHUE),
«Hemonmunoe momuHupoBanue», «JlurnbpumHoe ckpemmBanue», «llepexpéct



XpOMOCOM», MHUKPOCKON M MuUKpompemnapar «Jpo3zoduia» (Hopma, MyTanuu
(GbOopMBI KPBUIBEB U OKPACKH Tema), repbapuit «I'opox mOCEeBHOMY.

JlabopaTtopHble U npakTHYecKHe padoThbI:

JlabopatopHas pabota Ne 5. «/3ydeHue pe3ynbTaTOB MOHOTHMOPUAHOTO W
JUTHOPUIHOTO CKPEIUBaHUS y TPO30(HIbI HA TOTOBBIX MUKPOIIPEIapaTax.

JlabGopaTtopHnas paborta Ne 6. «M3yuenne MoauUKaIMOHHON N3MEHUNBOCTH,
IIOCTPOECHUE BaPUALIMOHHOIO PAZIa U BAPUALMOHHON KPUBOW».

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauuil y Jpo30¢Guisl Ha TOTOBBIX
MHUKPOIIPEapaTaxy.

[Tpaktnueckast pabora Ne 2. «CocTaBieHHME W aHAIU3 POJOCIOBHBIX
YEJI0BEKa.

Tema 7. Cenekuus opranu3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuys Kak Hayka M IpolecC. 3apOKICHUE CEJIEKUUU U JTOMECTHKALUS.
Yuenue H. UW. BaBumoBa 0 I1eHTpaXx MPOUCXOXKIEHUS U MHOrooOpasus
KyJBTYPHBIX pacTeHUM. LIeHTpbI NMPOUCXOXKACHUSA JOMAIIHUX >KUBOTHBIX. CoOpT,
IIOPOJ1a, ITAMM.

CoBpeMeHHbIE METOJbI CeNeKIUU. MaccoBbI U MHAUBUAYAJIbHBINA OTOOPHI B
CEJICKIMM PACTEHHM M JKUBOTHBIX. OLEHKa 3KCTepbepa. BIuM3KopoACTBEHHOE
CKpelnBaHue — HUHOpuAMHr. Yucras nuHus. CKpellMBaHUWE YHCTBHIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIAMHI.
Otrnanénnas rtubpummuzanuss U e€ ycnexu. VCKyCCTBEHHBIM MyTareHes u
IIOJIyYEHHUE TNOJMUIUIOUIOB. JIOCTMIKEHMsI CENeKLUMU pAaCTeHUM, XUBOTHBIX H
MHKPOOPraHU3MOB.

broTexHoJOrus Kak OTpaciib IMPOU3BOACTBA. ['€HHas WMH)KEHEpHUs. OTallbl
co3ganusi pexomOuHantHod JIHK wu Tpancrennsix opranuzMoB. Kierounas
uHKeHepus. Kilerounele KyapTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHNUE PACTEHUM.
KJyloHHpOBaHKWE BBICOKOIIPOAYKTUBHBIX  CEJIILCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Okojoruueckne W dTtudeckue  mnpoosmembl. MO - reHeTruyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JlemoHcTpanumu:

[Toptpers: H. WM. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. .
HNBaHOB.

Tabmuiel m cxeMbl: Kapta «LIeHTpbl NMPOMCXOXKIACHUS W MHOT000pa3us
KYJBTYPHBIX pacTeHuit», «Ilopoapl 1oMaliHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OtaanéHHas rudpuauzaius», «Padbotel akagemuka M. @. lBaHoBay,
«Ilomumnongus», «OO0beKTH OWOTEXHOMOTHHY, «KileTouHble KymbTypsl W
KJIOHUpOBaHue», « KoHCTpyrnpoBaHue U IEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MyJIsIKH TUIOJOB U KOPHEIIJIOIOB AUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHuii, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUS».



JlabopaTtopHble M npakTHYecKHe padoThbI:

Okckypeusi «OCHOBHBIE METOJIbI M JOCTH)KEHHUS CEJEKIMH PAcTEeHUH MU
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AUCTBO, J1aOOPATOPUIO
arpOyHUBEPCUTETA WK HAYYHOTO LIEHTPA)».



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
BUOJIOTUN HA BA30BOM YPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHUA

Cormacho ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K PE3yIbTaTaM
OCBOGHMs  OOyyalolmMMHUCA TNpPOrpaMM cpeiaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U IPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX PpE3yJbTATOB OCBOCHUA IpeaMera «buosorus»
BBIJICJICHBI CIIEAYIOUIME COCTABJISAIONINE: OCO3HAHHWE OOYYaIOIIMMUCI POCCUICKON
rPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIMM K  OOy4YeHHI0O  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTH Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTHSA OHOJOTHUUECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICTIOBBIMM  YCTAHOBKAMH, NPUCYIIMMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAJIMYHME HKOJOTHUYECKOTO ITPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH 1ICJIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOEHUS mpeamera «buonorus» AOCTUTarOTCs B
€IUHCTBE Y4YEOHOM U BOCIHUTATEIBHOM JEATCIIBHOCTH B COOTBETCTBUU C
TPAJIUIIMOHHBIMU POCCUMCKUMHU COLUOKYJIBTYPHBIMU, HCTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH, IPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpMaMU
MOBEJCHUSI W CIOCOOCTBYIOT TpOIECCaM CAaMOIIO3HAHMS, CAMOBOCIHTAHHS U
CaMOpA3BUTHUSA, PA3BUTUA BHYTPECHHEHW TMO3ULHMU JIMYHOCTH, MATPUOTHU3MA,
YBOXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPyJa U CTApIIEMY MOKOJICHUIO,
B3aMMHOTO YBa)XXCHHUS, OCPEKHOrO OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TPAAULUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon ®denepanuu, npupoie U
OKPY>KaIOIIEH Cpee.

JInyHOCTHBIE pe3ynbTaThl OCBOEHUsSI ydeOHoro mpeamera «buomorus»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYaIOIIUXCSl PYKOBOCTBOBAThCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHMCKOIrO OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
ONbITAa W OMbITA JICITEILHOCTH B MPOILIECCE Peaanu3alii OCHOBHBIX HAIpaBJICHUH
BOCHUTATEJILHON JEATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpaKIaHCKOT0 BOCIIMTAHUS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYaIOMIErocst KaKk aKTUBHOTO U

OTBETCTBEHHOTO YWICHA POCCUMCKOI0 OOIIECTBA;



OCO3HAHHE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTA TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENbHBIX 3a/1ay, BHITOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO IIO3HMIIMIO TI0 OTHONICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOIMMOCTH KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIIOJIEH C pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMUA IEHHOCTSAMH U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHEHHUS
y4eOHBIX, TO3HABATEIBHBIX W MCCIEAOBATEIBCKUX 3a/lad, YBaXKUTEIHLHOTO
OTHOUIIEHUSI K MHEHHUIO OINMOHEHTOB IMpHU OOCYXJIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
NaTpUOTU3Ma, YBaKEHUS K CBOEMY HApOJy, YYBCTBA OTBETCTBEHHOCTH IEpPE]l
Ponunoil, ropaoctu 3a CBOW Kpail, cBOO PoauHy, CBOM SI3BIK U KYJIBTYDY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHATIBHOTO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOILICHHUE K MPUPOTHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXEHUSM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIQJ POCCHUHCKUX YYEHBIX B CTAaHOBJICHUE U
pa3BuTHE OWOJIOTWMH, TOHMMAaHHUS 3HAYEHHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amure OTeuecTna,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHUE TyXOBHBIX IECHHOCTEW POCCUIICKOTO HAPOJa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHU;

OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO TMPUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaauusIMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUpPY, BKJIIOYAs ICTETUKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIIICHU;



MOHMMAHUE YMOIMOHATBHOTO BO3/ICHCTBHUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXXEHHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIIATh KAYECTBA TBOPUECKOM JIMYHOCTH;

5) ¢pusuyeckoro BOCHUTAHUA, (POPMHUPOBAHMUS KYJILTYPHI 30POBbSI U
IMOIUOHAIBHOTO 0J1ATONOTyYHS:

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATHUM U OTHAbIXa, peryispHas ¢uznueckas
aKTUBHOCTb), OEpEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

MOHMMAaHWE I1EHHOCTU TPaBUJ HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBE/ICHUS B CUTYallUsIX, YIPOXKAIOIIUX 3J0POBBIO U JKU3HU JIIOEH;

OCO3HAHHWE MOCIEACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YIOTpPEOIICHUS
aJIKOTOJIs, HAPKOTUKOB, KYPEHUSI);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYA0II00HE;

FOTOBHOCTh K AKTUBHOM JEATEIBHOCTA TEXHOJOTMYECKOM WM COLHUAIBHOMU
HaIpPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATH U CAMOCTOATEIHLHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

MHTEpEC K pa3InyHbIM cpepaM MpoPhecCHOHAIBHON AESITENbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealu30BbIBATH
COOCTBEHHBIE KU3HECHHbIC TUTAHBL;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa3oBaHHI0O W C€aMOOOpa30BaHMIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKU 1EJIECO00pa3HOE OTHOIICHHE K MPUPOJAE KaK HCTOUHHKY
YKW3HU Ha 3eMJIe, OCHOBE €€ CYyIlIECTBOBAHMS;

MOBBINICHUE YPOBHS OKOJOTUYECKOW KyJIbTYpPhI: TNPUOOpPETEHHE OIbITa
MJIAHUPOBAHUSI TIOCTYNKOB W OIEGHKM WX BO3MOXHBIX TOCJIEACTBUNA ISt
OKPYKAIOIIEN CPELBI;

OCO3HaHHME TJI00aTBHOrO XapakTepa 3KOJIOTMUECKHX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHUS M YyMEHUs TIpU peHIeHUH NpoOJeM, CBS3aHHBIX C palMOHAJbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIlpaBJICHHBIX Ha COXPAaHEHHWE PABHOBECHUS B HKOCHUCTEMaX, OXpaHy BHUJOB,
AKOCHUCTEM, OrOochephl);



AKTUBHOE HENPUATHE JEHUCTBUM, MNPHUHOCIIIMX BpEX  OKPYKAOLIEH
NPUPOAHON Cpele, YMEHHE NPOrHO3UPOBATH HEOJArONPHUSATHBIE IKOJIOTMYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;

HaJIMYue Pa3BUTOrO 3KOJOTMYECKOTO MBILIUIEHUS, IKOJIOTUUECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH DKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
IIPAKTUKE, TOTOBHOCTH K YYaCTHIO B IPAKTHYECKOMN JEATENBHOCTH DKOJIOTMYECKON
HaIlpaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKW M OOLIECTBEHHOM NMPAKTHKH, OCHOBAHHOI'O Ha JIHAJIOre
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOW KYJIbTYpbl KaK CPEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

MOHMMaHUe chnerudUKU OHOJIOTUM KaK HayKd, OCO3HaHus €€ poju B
(OpMHpPOBaHUM PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JIaHUU IIEJIOCTHOTO
NpEeACTaBICHUST 00 OKpYXKaloleM MHpPE KaK O €AUHCTBE MPUPOJIbI, YeIOBEKa U
oOIIecTBa, B IMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M PpEIICHUU MpodsieM
COXpaHEHUS IPUPOIHOTO PAaBHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHU JJII COBPEMEHHOW LMBHIIA3AIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3J]aHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pelIaTh  PECypCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJIOBEUECTBA, MOMCKA MyTEeH BBIX0/IAa M3 III00ATBHBIX YKOJOTHYECKUX MPOOJIeM U
oOecrieueHusi  TMepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBLHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpcOB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBINMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJILHOM TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOi
MIPU U3YYEHUU OUOJIOTUH;

NOHUMAaHUE CYIIHOCTU METOJIOB MO3HAHMS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJydaeMble 3HAHUS [JIsi aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXAIOIIEr0 MUPA U MPOUCXOIANINX B HEM M3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOYEHHMS] Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOIINXCS JaHHBIX C IEJIbI0 TIOJIYYEHHSI JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCHOJIB30BaTh OMOJIOTMYECKUE 3HAHUSA IS
perieHus MpooOJieM B peabHbIX KU3HCHHBIX CUTYAIUsX;

OCO3HAHHME LIEHHOCTU HAYYHOU JEATEIbHOCTH, TOTOBHOCTH OCYILECTBIIATH
IIPOEKTHYIO M UCCIIEA0BATENBCKYIO IEITEIbHOCTh NHANBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAaHUWA MO OHOJOTMU B
COOTBETCTBUHM C KU3HEHHBIMH ITOTPEOHOCTIMH.

METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yiabTaThl OCBOCHUS yueOHOTO mnpeamera «buomorus»
BKJIIOYAIOT: 3HAYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0YyYaIOUINXCS
MEXIUCHUIUTMHAPHBIE (MEXKIIPEAMETHbIE) 00IeHayYHbIe MOHATHSA, OTPaKaroIlIne
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOJ0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPrusi, SBJICHHE, MPOIECC,
CUCTEMa, Hay4yHbIM (DaKkT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIEeOBaHUE,  HAONMIOJIEHWe, H3MEpPEHUE, OKCIEPUMEHT H  APYIHXx),
YHUBEpCalbHble Y4YeOHbIE JEWCTBHUS (IIO3HABATENbHbIE, KOMMYHUKATHUBHbIE,

pEryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
IPaMOTHOCTH UM  COIMAJIBHOM KOMIIETEHIIMM OOYYalolIUXCsi, CIOCOOHOCTh
oOy4Jaronmxcs UCII0JIH30BATh OCBOCHHBIE MEXAUCITUTUTMHAPHEIE,

MHUPOBO33PEHUYECKHE 3HAHMS WM  YHUBEpCaJbHbIE y4eOHbIE JIEUCTBUS B
ITO3HABATEIILHON U COLMAIIBHOM MPAKTHKE.

MertanpeameTHble pe3ynbTaThl OCBOEHMSI IMPOTPAMMBbl CPEJHETO OOILEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMHU y4eOHbIMU NMO3HABATEeJIbHbIMH
AeCTBUSIMM:

1) 6a30BbIe JJOTHYECKHE I CTBHA:

CaMOCTOSITENILHO  (OPMYyJIMpOBaTh M aKTyalM3UpoOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPHUEMBI JIOTUYECKOTO MBIIUICHHUS
(aHanm3a, cuHTE3a, CpPaBHEHMU S, KiIacCu(pUKaIU, 0000IICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX MOHATHH (BBIICIATh UX XapaKTEepHbIEC NMPU3HAKU, YCTAaHABIMBATh
CBSI3U C IPYTUMH MOHATUSAMH );

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUHU HX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSTEIBHOCTU C IOCTABICHHBIMU LEJISIMU;

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

CTPOUTH JIOTMYECKHE PACCYXICHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W NPOTHUBOPEYMS] B PAaCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI M 3aKIIIOUCHUS;

NPUMEHSTh CXEMHO-MO/ICJIbHbIE cpencrtea Ui peICTaBIICHUS
CYLIECTBEHHBIX CBS3€M M OTHOIICHUH B M3y4aeMbIX OMOJIOTMYECKHUX OOBEKTax, a



TAaK)K€  NPOTUBOPEYMI  Pa3HOIO0  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3palaThiBaTh IUIAH pEIICHUs MPOOJEMBbl ¢ YUETOM aHaIU3a MMEIOIIUXCS
MaTepuaIbHbIX U HEMaTepUaIbHbIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESTEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

KOOPAMHUPOBATh W  BBINOJMHATH pabOTy B  YCJIOBHUAX  PEaIbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aMMOJIEICTBYS;

pa3BUBaTh KPEaTUBHOE MBIIIICHUE NPU PELIEHUH )KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCIEA0BATEIbCKIE TeliCTBUS:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEIOBATENbCKON U MMPOCKTHON JESTEIBHOCTH,
HaBBIKAMHM  pa3peuieHusi NpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY ITIOMCKY METOJ0B PEUICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB ITO3HAHUS;

UCIIOJIB30BaTh PAa3JIMYHbIE BUJIBI JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpPETALMH, NPeoOpa3OoBaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTYalLUsIX, B TOM YHCJIE TIPU CO3/IaHUH YYEOHBIX U COLMATBHBIX IPOEKTOB;

(GopMUpPOBATh HAYYHBIM TUI MBIIUICHUS, BIaJETh HAYYHONH TEPMUHOJIOTHEH,
KJIIOYEBBIMU MOHATHSIMU U METOJIaMU;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

BBIIBIIATh [IPUYMHHO-CJIEACTBEHHBIE CBS3M M AaKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pELICHUs, HaXOAUThb APTYMEHTHI IS JI0Ka3aTelIbCTBA
CBOMX YTBEP>KJICHHI, 3a/1aBaTh apaMeTPbl U KPUTEPUHN PELLICHHUS;

aHANM3UPOBaTh TIOJIyUEHHbIE B XOJE PpEIICHUs 3aJayd  pe3yJIbTaThl,
KPUTUYECKU OLIEHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;

OCYULIECTBJISTh LEJIEHANPABICHHBIA MMOUCK IEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

YMETh NEPEHOCHUTh 3HAHUS B IO3HABATEIbHYI0 M MPAKTUYECKYIO 00J1acTu
KU3HEIEATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, MpeIjiaratb OpUTHHAIbHBIE MOJIXOJbl U pELICHUS,
CTaBUTh MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) pabdora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3IUUHBIX HCTOYHHUKAX MH(OpMAaIMK (TeKCTe y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJIIPHOM JUTEpaTrype, OHOJOTMYECKUX CIIOBapsAX U
CIPaBOYHMKAX, KOMIBIOTEPHBIX Oa3zax NaHHbIX, B WHTepHeTE), aHaIU3upOoBaAThH



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MIPEACTABJICHHS], KPUTUIECKHU OIICHUBATH
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(GbOpMyIMpPOBATh 3alPOCHl U MPUMEHATH PA3JTMYHBIE METOJbI MPU TIOUCKE H
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM Il BBIIOJHEHUSI yU4eOHBIX
3ajiay;

npUOOpeTaTh OIBIT KCHOJIB30BaHUS HH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
ounosiornyeckor nHGopmaruu (CXembl, rpaduKy, JUarpaMMBbl, TaOJIHIIbI, PUCYHKH
H Ipyroe);

UCTIONB30BaTh HAY4YHBIA S3BIK B KadecTBE CpeACTBa mpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpEICTBA
HaTJISTHOCTH;

BIAJCTh  HAaBBIKAMH  PAcTO3HABaHWS W 3aIATHl  WHOOpMAIUH,
nH(OPMAIMOHHON 6€30MaCHOCTH JINYHOCTH.

OByaieHUe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o0mennme:

OCYIICCTBJIATH KOMMYHHUKAIIMH BO BceX chepax KU3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE WJIM JMCKYCCHUU TIO CYIIECTBY OOCYyKIaemoil TeMbl (yMEHUE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMNA JAPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpPEACTBA OOIIEHHS, TOHMMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHHS KOH(JIMKTHBIX CHUTYaIlUH,
YMETh CMSITYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BJIQJIETh PA3IMYHBIMHU CHOCOOaMM OOIEHWS U B3aUMOJICHCTBHUS, MMOHMMATH
HAMEPEHUS IPYTUX JIIOJICH, MPOSBIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOU Gopme hopMyIupoBaTh CBOM BO3PAKEHMUS;

pa3BEPHYTO W JIOTUYHO HM3JIaraTh CBOIO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MMOHMUMATh M HCIIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHIYaIbHOM
paboThI IPU pelIeHUU OUOIOTUYECKON MPOOIIeMbI, 000CHOBBIBATh HEOOXOMMOCTD
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOM 3a1a4H;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHHN C y4&€TOM OOIIUX
WHTEPECOB M BOBMOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIWUHUPOBATh ACHUCTBUA MO €€ IOCTHKEHHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaTh pe3YJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOErO BKJIAJa M KaXKJIOIO y4YaCTHHKAa KOMaHIbl B
OOIIMiA pe3ybTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/ularatb HOBBIE IIPOEKTHI, OLIEHHMBATh HIAEHU C TO3ULUUNA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTyalUsIX, IPOSBISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HHUIIMATUBHBIM.

OBJ1aieHNe YHUBEPCAIbHBIMH PeryJsSTUBHBIMHU ACHCTBUAMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS U1 BBIABICHUS MpoOJIEeM M HX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JACHCTBHSX M MOCTYIKAax IO OTHOLICHWIO K JKMBOM IPUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
JEATEIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITh IUJIAaH pEIICHHs NpodsiieMbl €  YYETOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HaHHBIM BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH
34 pEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

c1ocoOCTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHHUIO HIMPOKOM JpyAULIUK B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KyJIbTYPHBII YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYyalUsIM, BHOCHTb KOPPEKTHBBI B AESTEIBHOCT,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJE€Th HABBIKAMM  TO3HABATENHHON  peduieKCMH KakK  OCO3HAHMS
COBEpPUIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUi, MCMOJIb30BaTh MPUEMBI peQuieKCHUM AJisi OLEHKU CUTyallld, BhIOOpa
BEPHOI'O PEILLICHHS;

YMEThb OLICHUBATb PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA MO0 HX
CHIKEHHIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYIMX INPU AaHAIU3€ pPe3yJbTaTOB

NEeSATEIbHOCTH;
3) npuHsTHE celOsl ¥ APYTUX:
IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,
OPUHUMATh MOTHUBBI M apryMEHThl JPYI'MX IpU aHaIu3e pe3yJIbTaToB

NEATEIBHOCTH;
IPU3HABATh CBOE MPABO U MPABO APYTUX HA OIINOKHU;
pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IHNPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbie pe3ynbTarhl OocBoeHHUs mporpammbl COO mo Ouosoruu Ha
0a30BOM YpOBHE BKJIIOUAIOT crienuduyeckue st yueoHoro npeamera «buonorus»
Hay4YHbIC 3HAHMS, YMEHUS U CIOCOOBI IEUCTBUIA MO OCBOEHUIO, HHTEPIPETAIIUU U
npeo0pa30BaHUI0 3HAHUM, BUJBI JESITEIBLHOCTH IO MOJYYEHUIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHUU B PA3IMYHBIX YUYEOHBIX CHUTYallUSX, a TaKKe B peajbHBIX
KU3HCHHBIX CUTYaIlUsX, CBA3aHHBIX ¢ Owuosorued. B mporpamme mnpeameTHbie
pe3yabTaThl MPEACTABICHBI MO TOJaM 00yUYCHHS.

[IpenMeTHbIe pe3yiabTaThl OCBOEHHUs ydeOHOro mpeamera «buomorus» ¢ 10
Kacce JTOJHKHbBI OTPaXXaTh:

c(hOpPMHUPOBAHHOCTh 3HAHMH O MECT€ M POJM OHUOJOTHUH B CHCTEME
HAyYHOTO  3HAHUS  CCTECTBEHHBIX HayK, B  (OPMUPOBAHHUU
COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHUHBI MHUPa ¥ HAy4HOTO
MHPOBO33pPEHHUSA, O BKIAJE POCCUHUCKHX M 3apYOSKHBIX YUEHBIX-
OWoNOoroB B pa3BUTHE OWUONOTUH, (YHKIIMOHAIBLHON TPaMOTHOCTH
YeJIoBeKa JJIsl PEIICHUs )KU3HEHHBIX 3a]1a4;

YMEHUE PACKPBIBATh COJACpKAHWE OWOJOTUYECKUX TEPMHUHOB U
MOHSATUM: KU3Hb, KJIETKA, OpraHu3M, MeTadoin3M (0OMEH BEIIECTB U
MpeBpallieHue DJHEPruu), ToMeocTa3d (CaMOperyJsiius), ypOBHEBas
OpraHu3alus KUBBIX CHCTEM, CAMOBOCTIPOU3BEICHHE (PETPOIYKITHS),
HACJIEICTBEHHOCTh, U3MEHYHBOCTH, POCT U Pa3BUTHC;

YMEHUE H3JIaraTh OWOJOTHYECKHE TEOPHH (KJICTOYHAs, XPOMOCOMHas,
MyTaIMOHHAsI, IICHTPAJIbHAS JIOTMa MOJICKYJIIPHOW OMOJIOTHH ), 3aKOHBI
(I'. Mengens, T. Moprana, H. 1. BaBunoBa) u yueHnust (0 ueHTpax
MHOTOOOpa3usi M TPOUCXOXKACHUS KyJIbTypHBIX pactenmii H. .
BaBunoBa), ompenensaTs TpaHUIBI WX MPUMEHUMOCTH K >KHBBIM
CHUCTEMaM;

YMEHUE BJIAJICTh METOJaMH HAyYHOTO TIO3HAHUS B OWOJIOTHH:
HAOIOZICHNE W OINHCAHHUE >KUBBIX CHCTEM, MPOIECCOB W SBICHUH,
opraHu3anuss W TPOBEACHHE OWOJOTUYECKOrO0  JIKCIIEPUMEHTA,



BBIIBUKEHUE  THUIMOTE3bl,  BBIIBICHUE  3aBUCUMOCTH  MEXIY
UCCIIETyeMbIMU BETMUYMHAMHU, OOBSICHEHUE TMOJIyUYCHHBIX PE3yJIbTaTOB,
UCIIOJIb30BAaHHBIX HAYYHBIX TOHATHUH, TEOpPUH M 3aKOHOB, YMEHHE
JIeNIaTh BBIBOJIBI HA OCHOBAHWH TIOJYYEHHBIX PE3yIbTaTOB;

YMEHHE BBIJICIITh CYIICCTBEHHBIC MPHU3HAKA BHPYCOB, KIIETOK
OPOKAPHOT W JYKAPUOT, OJHOKJIETOYHBIX © MHOTOKJIETOYHBIX
OpPraHMW3MOB, OCOOEHHOCTHM TMPOILIECCOB: OOMEHa BEIIECTB U
NpEBpaICHUs] dHEPTHH B KIETKE, (OTOCHHTE3a, IUTACTUYCCKOTO W
DPHEPreTHYECKOTO0  OOMEHa,  XEMOCHMHTEe3a, MHUTO3a,  Meko3a,
OIJIOIOTBOPEHMSI,  PA3MHOXKCHHS,  WHIUBUAYATbHOTO  Pa3BUTHUSA
opraHu3Ma (OHTOT€HE3);

YMEHHE TMPUMEHATH TMOJyYEHHBIE 3HAHUA I OOBSICHEHHS
OMOJIOTUYECKUX TPOIIECCOB U SIBJICHUH, ISl IPUHATHUS MPAKTHUECKUX
pelieHuid B MOBCEJHEBHOM KH3HUM C Lenblo  oOecreueHus
0€30MacHOCTH CBOETO 37I0POBBSI U 3I0POBbSI OKPYKAIOIMIMX JIIOJCH,
COONIONICHUS HOPM TPAMOTHOTO TIOBEICHHS B  OKpPY)KArOIIEH
OPUPOTHON cpele, TOHMMaHWE HEOOXOAMMOCTH HCIIOIb30BAHHUS
JOCTUKEHUM COBpEMEHHOW OuoJIorMH M OUOTEXHOJIOTUH IS
PaLMOHAIBHOIO TPUPOIOTIOIB30BAHUS;

YMEHHE pEeIIaTh JJIEMEHTapHbIE T€HETHYECKHE 3aJayd Ha MOHO- U
IUTUOPUIHOE CKpEIIMBaHHUE, CIEIUICHHOE HAcleAOBaHUE, COCTaBIIAThH
CXeMbl ~ MOHOTHOPUIHOTO  CKpEIIMBAaHUS Il TPEACKa3aHUs
HACJIEIOBAHUSI PU3HAKOB Y OPTaHU3MOB;

YMEHUE BBIMIOJNHATH J1a0OpaTOpHBIE M TPAKTUYECKHUE padoTHI,
coO0aTh MpaBWwiIa Mpu paboTe ¢ ydyeOHbIM U JabOpaTOpPHBIM
000opy10BaHUEM;

yMEHUE KPUTHYECKU OLICHUBATh U WHTEPIPETUPOBATH MH(POPMAIIUIO
OMOJIOTMUYECKOT0 COAEpKaHMs, BKIIIOUAIOIIYIO NICEBJOHAYUYHbIC 3HAHUS
U3 Ppa3NUYHBIX MCTOYHHUKOB (CpPEACTBA MaccoBOM HWHGOpMAaIH,
HAYYHO-TIOMYJISIPHBIE MaTEpUaibl), YTHUECKUE ACTIEKThl COBPEMEHHBIX
UCCIIEIOBAaHUI B OMOJIOTHH, METUITUHE, ONOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHbIEC NMHCHMEHHBIE M YCTHBIE COOOILEHUS,
000011ast OMOOTHYECKYI0 MH(MOPMAITUIO U3 HECKOIBKUX MCTOYHUKOB,
IPaMOTHO UCTIOJIh30BaTh MOHATUHHBIN anmapat OMOIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJsnyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/ P Konrpoabnbsie IIpakruuyeckue (1upp )
NPOrpaMmblI Bcero o0pa3oBaTre/ibHbIEe
padoThI padoTshI
pecypchbl
bu6nuoreka [IOK
1 broorit kak Hayka 2 05 https://m.edsoo.ru/7f41c292
2 JKvBBIE cHCTEMBI M UX OpraHu3aIus 1 bubmmorexa [IOK
P t https://m.edso0o.ru/7f41c292
. bubnuorexa [{OK
3 XHUMHYECKUH COCTaB M CTPOCHUE KIIETKU 8 1 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
4 HKHSHEASATEILHOCTE KICTKH 6 https://m.edsoo.ru/7f41¢292
PasMHOXeHUE U MTHAUBUAYATIbHOE Pa3BUTHE bubnmnoreka HOK
5 5 1
OpraHu3MOB https://m.edso0.ru/7f41c292
6 HacnenctBeHHOCTh M1 K3MEHIUBOCTD 8 15 bubnuoreka [{OK
OpTraHM3MOB ' https://m.eds00.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnmnorexa [JOK
OMOTEXHOJIOTHH https://m.eds00.ru/7f41¢c292
bubmmoreka IIOK
8 P 1
FIEPBHOC BpEMA https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 4
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4vecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoxka Koutpoabubie IlpakTuyeckue
n/n Bcero u3yyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
bu6mmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a
Mertozbl MO3HAHMS JKHBOU IMPUPOIBI.
[TpakTuueckast paborta Ne 1
2 «Mcnonp30BaHue pa3IuIHBIX 1 0.5 bubmorexa HOK
P ' https://m.eds00.ru/863e6122
METOJIOB IPH U3YUCHUU
OMOJIOTMYECKUX 0OBEKTOBY
3 XUMHUYECKUW COCTaB KIIeTKU. Boma u 1 bu6mmoreka [IOK
MUHEpaJIbHBIE COJIH https://m.eds00.ru/863e674e
bu6mmoreka [IOK
4 b . 1
e, COCTaB H CTPOCHHE Gk https://m.eds00.ru/863e6b72
®epMeHThl — OMOJIOTHYECKHE
katanu3aTopsl. JlabopaTopHas
5 pabota Ne 1 «M3yuyenue 1 05 bubnuoreka [IOK
KaTAINTUYECKON aKTUBHOCTH ' https://m.eds00.ru/863e6b72
dbepMeHTOB (Ha IpUMepe aMHIIa3bl
WJTH KaTajasbl)»
bubmuorexa [JOK
6 I 1
YraesonpL. Jiumuae! https://m.eds00.ru/863e6870
7 Hyxnennoseie kucinotsl. ATO 1 bubmmorexa LIOK

https://m.edso0.ru/863e6d5c
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I/ICTOpI/ISI U MCTOAbI U3YUYCHHUA

bubmuoreka [JOK

8 kietku. Knetounas teopus https://m.eds00.ru/863e6e88
9 Knerka kak nenoctHas xxvuBas
cucremMa
CTpoeHue 3yKapuOTHYECKOUN KIIETKH.
JlaGopaTopHnas pabota Ne 2
«M3y4yeHne cTpoeHus KIETOK bubmuoreka [JOK
10 pacTeHuil, KUBOTHBIX, TPHOOB H 0.5 https://m.edso00.ru/863e6ff0
OaxTepuii o1 MUKPOCKOIIOM Ha https://m.eds00.ru/863e716¢
TOTOBBIX MUKpOIMpENaparax u ux
OTTUCAHUE»
11 buonornyeckue cuctemsl, mpoIECChI bubnnoreka [JOK
U UX U3Y4YCHHE https://m.eds00.ru/863e6564
bubmuorexa [JOK
12 dotocires. Xemocrres https://m.edso00.ru/863e7c98
. bubmuorexa [JOK
13 DHepretieckiit oOmeH https://m.edsoo.ru/863e7aae
JKu3HeHHBIN MK KISTKU. [{eneHue
kieTku. Mutos. JlabopaTopHas Bu6miorexa LOK
14 pabora Ne 3 «HaGmronenue MuTo3a B 0.5 https://m.edsoo.ru/863e7dcA
KJIETKaX KOHYMKA KOpeIIKa JyKa Ha
TOTOBBIX MUKPOTIpETapaTax»
buocunres Oenka. Peakimst bu6mmoreka [JOK
15
MaTpUYHOIO0 CUHTE3a https://m.eds00.ru/863e796e
bubmuorexa [JOK
16 Tpancmiuus — bnocuntes benka https://m.edso00.ru/863e796e
17 Hexknerounsie ¢popmbl )KU3HU — bub6nuorexa [IOK

BUPYCHI

https://m.edso00.ru/863e7540
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bubmuorexa [JOK

18 Obmen BemecTs nim MeTabosHsM https://m.edso00.ru/863e766¢
bu6mmoreka [IOK
19 DopMBI PA3MHOKEHUS OPraHU3MOB https://m.eds00.ru/863e81b6
https://m.edso0o.ru/863e831e
. bubnmoreka [JOK
20 Meiios https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue U pa3BUTHE MOJIOBBIX
kJeTok. OII010TBOPEHHE.
21 JlaboparopHnas pabota Ne 4 05 bubnuorexa [JOK
«3y4yeHne cTpoeHus MOJIOBBIX ' https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOIIpEnapaTax»
99 NHauBHyanbHOE pa3BUTHE bu6mmorexa [IOK
OpraHu3MOB https://m.eds00.ru/863e8436
93 I'enetnka — Hayka o bubnuorexa [JOK
HACJIEACTBEHHOCTH U N3MEHYUBOCTHU https://m.edso00.ru/863e86f2
3aKOHOMEPHOCTHU HACJIEAOBaHUS
24 MPU3HAKOB. MOHOTHOpHUIHOE bubmmorexa LIOK
p ] pr https://m.edso00.ru/863e8878
CKpEIIUBaHUE
UTHOPHUIHOE CKpeluBaHue. 3aKOH
25 flle3aBHI;Hf\[/Ioro HaIz:J'II: OBaHUsA bubmmorexa [JOK
A https://m.edso0.ru/863e89a4
MPU3HAKOB
CrenneHHoOe HacJIeJOBaHNE
npusHakoB. JlabopaTopHas pabora
26 Neo 5 «M3yuenue pe3ynbTaToB 05 bubnuotexa [JOK

MOHOTHOPUAHOTO U JUTHOPUIHOTO
CKpEIIUBAaHUS Y IPO30(HIIBI HA
TOTOBBIX MUKpPOIIpEapaTaxy

https://m.eds00.ru/863e8c60
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97 I'enernka nona. HacnenoBanue 1 bubmuoreka [JOK
MIPU3HAKOB, CIEIIJICHHBIX C TIOJIOM https://m.eds00.ru/863e8c60
H3menunBocTs. Henacnencrteennas
M3MEHYUBOCTh. JlaboparopHas
pabota Ne 6. U3yuenue bubnmoreka [JOK

28 . 1 0.5
MOIU(DUKATTMOHHOW U3MEHUYHUBOCTH, https://m.edso00.ru/863e8efe
MOCTPOCHUE BapHALIMOHHOTO Psijia U
BapUAIMOHHON KPUBOI»

HacnencrBeHnnas "3MEHYMBOCTb.

29 JlaGopaTtopnast pabora No 7. 1 05 bubnuorexa [JOK
«AHaNM3 MyTayi y 1po30Q sl Ha https://m.edso00.ru/863e8efe
TOTOBBIX MUKpOIIpenapaTax»

bu6mmoreka [IOK

30 Teneritica enosexa L https://m.eds00.ru/863e8d78
PesepBHeIil ypok. O600IICHHE 10

31 teme «HacnencTBeHHOCTh U 1
W3MEHYHBOCTH OPTAaHU3MOBY

bu6mmoreka [IOK

32 Ceneiuns kak Hayka # npouece 1 https://m.eds00.ru/863e9214

33 MeToap! M JOCTUIKEHUS CEJIEKIIUNA 1 bu6mmoreka [JOK
pacTeHUH U KUBOTHBIX https://m.eds00.ru/863e9214

34 brortexHonorus kKak orpacib 1 bubnuoreka [IOK
MIPOU3BOJCTBA https://m.edsoo.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I10 34 4

[NPOT'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* buonorus / Ilaceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u apyrue /ITox

pen. [laceunuka B.B., Akunonepnoe o6mectBo «M3narenbctBo «IIpocBemnieHue

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://resh.edu.ru/subject/863/
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