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c. [lepBomaiickoe 2024

IMNOACHUTEJBHASA 3AIINCKA

[Tpu pazpaboTke mporpaMmbl MO OMOJIOTHH TEOPETUUYECKYI0 OCHOBY JIJI OTMPEIeTCHUS TI0IX0/I0B K (hOPMHUPOBAHUIO
comepkanusi yueOHoro mpenmera «buornorus» coctaBunm: KoHuentyanbHble mojoxkenuss DPIrOC COO o
B3aMMOOOYCIIOBJICHHOCTH IIEJI€H, CoJIep KaHusl, Pe3yJIbTaTOB 0O0yUEeHHsI U TPEOOBAHMI K YPOBHIO TTOJITOTOBKH BBHIITYCKHUKOB,
MOJIOKEHHST 00 OOIIMX LENSX U MPUHIMIIAX, XapaKTePU3YIOMINX COBPEMEHHOE COCTOSIHUE CUCTEMbl CPEHEro OOIIero
oOpazoBanus B Poccuiickoii denepaiiun, a TakKe MOJ0KEHU O crienuduke Onoiaoruu, e€ 3HaUeHUU B TTO3HAHUU >KUBOM
PUPOABLI M 00ECTICUCHUN CYIIECTBOBAHUS YeJIOBEUECKOTro oOrecTBa. CorjiacHO Ha3BaHHBIM TOJIOKEHHSIM, OTIPEICTICHBI
OCHOBHBIE (DYHKIIMH MMPOTPAMMBI TI0 OHOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o OmoJIOrMU a€T MpEACTaBICHUE O IENAX, 00 00IIel cTpaTeruu o0y4YeHus, BOCIUTAHUS U Pa3BUTHUS
oOyyJarommxcsi CpefcTBaMu y4eOHoro npenmera «buosorusy, onpenenseT 00s3aTeibHOE MPEAMETHOE COJIEpKAHUE, €To
CTPYKTYpPY, pacrpeeieHue o pasjeiaM U TeMaM, peKOMEHIYEMYIO MOCIeI0BaTeIbHOCTh U3YUeHUsI YIeOHOTO MaTepuaia



C Y4ETOM MEKITPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKH 00pa30BaTeILHOTO MPOIIeCcca, BOSPACTHBIX 0COOCHHOCTEH
O0yJarOIITIXCsl.

B nporpamme mo OMOIOTHM TakXe YYUTHIBAIOTCS TPEOOBAaHMS K TUIAHUPYEMBIM JIMYHOCTHBIM, METAIPEIMETHBIM U
MpEeIMETHBIM pe3yibTaTaM 00yueHUs B (GOPMHUPOBAHUN OCHOBHBIX BUJIOB Y4EOHO-TI03HABATEIHHOM €SI TEIbHOCTH/y4eOHbIX
JEUCTBUNA 00YyYarOUIUXCs IO OCBOCHUIO COJIEPKAHUSI OMOJIOTUYECKOT0 00pa30BaHMsl.

B nporpamme no 6uonoruu (10-11 xmaccel, 6a30BbIil ypOBEHB) peain30BaH MPUHIUI MPEEMCTBEHHOCTH B H3yUYECHUHU
ounonoruu, 6y1aroiapsi YeMy B HEM MPOCMATPUBAETCS HAIPABJICHHOCTh HA Pa3BUTHE 3HAHUH, CBA3aHHBIX C (POPMUPOBAHUEM
€CTECTBEHHO-HAYYHOTO  MHUPOBO33pPEHHUS, IIEHHOCTHBIX OpPUEHTAlMd  JUYHOCTH, OKOJOTUYECKOTO  MBIIUICHHUS,
IpeICTaBICHUN O 370POBOM 00pa3e )KU3HU U OEpeKHBIM OTHOIIEHUEM K OKpYXaroliei npupoHoii cpene. [loaromy Hapsay
C M3Yy4YEeHHEM OOIIECOMOJIOTUYECKUX TEOpUH, a Tak)Ke 3HAHUM O CTPOCHHMM >KMBBIX CHUCTEM PAa3HOTO paHra M CYIIHOCTH
OCHOBHBIX ITPOTEKAIOUIUX B HUX MPOLIECCOB B IMPOTrpaMMe M0 OMOJIOTMH yJI€I€HO BHUMAaHHUE UCIOJIb30BAHUIO MMOTYYEHHBIX
3HAHWM B TOBCEIHEBHOW JKW3HHU IS PEIICHUS NPUKIAJHBIX 3a7a4, B TOM YHCIE: TMPO(HMIAKTHUKHA HACIEICTBEHHBIX
3a00JIeBaHUN YeJIOBEKa, MEAMKO-TEHETHMYECKOTO KOHCYJIbTUPOBAHUS, OOOCHOBAaHUS 3KOJOTHYECKH LIEIECO00pa3HOro
IIOBEACHUS B OKPYXKAIOILIEW NPUPOJAHON Cpele, aHAIN3A BIUSHUS XO35MCTBEHHOU JESTEIIbHOCTH YEJIOBEKAa HA COCTOSHUE
NPUPOAHBIX U HMCKYCCTBEHHBIX HKOCUCTEM. YCHJICHHME BHUMAaHUSA K MPUKIAAHOW HAMPaBIEHHOCTH Y4e€OHOro mpeaMera
«buonorus» MNPOAUMKTOBAHO HEOOXOAMMOCTHIO O0O€CTEeUEHUs YCIOBHHM JUIsl PEIICHUsS OJHOM W3 aKTyalbHBIX 3a/1ay
IIKOJLHOTO OMOJIOTHYECKOTO O0pa3oBaHUs, KOTOpas mpeanojaracT (GOpMUPOBaHUE y OOYYarONIUXCS CIOCOOHOCTU
aJIanTHPOBATHCA K M3MEHEHUSIM IMHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MHUpA.

buonorus Ha ypoBHE cpenHero o0miero 0opa3oBaHus 3aHUMaeT BaxkHoe MecTo. OHa oOecnieurBaeT (GOPMHUPOBAHUE Y
OoOy4JaronMxcsi MPeACTaBICHU O HAydyHOW KapTUHE MUpa, paciudpser v o000IIaeT 3HaHWUs O KUBOM mHpupoae, eé
OTJIMYUTENBbHBIX MPU3HAKAX — YPOBHEBOW OpraHU3allMi W BOJIIOIUH, CO3JAET YCIOBUS IS MO3HAHUS 3aKOHOB >KUBOMU
npupoasl, GOpMHUPOBAaHUS (DPYHKIIMOHAILHON TPaMOTHOCTH, HABBIKOB 370POBOTO M 0Oe30macHoro olpasza IKU3HH,
HKOJIOTUYECKOTO MBINIJICHUS, IEHHOCTHOTO OTHOIICHHUS K KMBOU MPUPOJIE U YETIOBEKY.

Bonbioe 3HaueHre OMOIOTHS UMEET TaKXKe ISl PEIIeHUs BOCTIUTATEILHBIX U PA3BUBAIOIINX 337]a4 CPETHETO 00IIero
oOpa3oBaHus, colHalIn3anuu oOydawomuxcsa. M3ydenwe Ouonoruu obOecrieunBaeT yYCIOBHUS 11  (OPMUPOBAHUS
WHTEJUICKTYaJbHBIX, KOMMYHHUKAITMOHHBIX W WH(POPMAIMOHHBIX HABBIKOB, 3CTETHUYECKOW KYJIbTYPBI, CIIOCOOCTBYET
WHTErpaluy OMOJIOTHUECKUX 3HAHUH C TPEICTABICHUSMH U3 IPYTUX yU4EOHBIX MIPEAMETOB, B YaCTHOCTH, (PU3UKHU, XUMUU U



reorpadun. Ha3BaHHBIC TIOJNIOKEHHS O TPEIHA3HAYCHWHM Yy4deOHOTO mpeaMmeTa «bBuoJoTHs» COCTaBWIM OCHOBY IS
OTIPEJICIICHHS TIOJIXO0I0OB K OTOOPY M CTPYKTYPUPOBAHHIO €TO COACPKAHUS, IPEACTABICHHOTO B MPOTPaMMe 10 OMOJIOTHH.

Ot6op coxmepxanust ydeOHOoro mnpeamera «buosorus» Ha 0a30BOM YpPOBHE OCYHIECTBIEH C TO3UIHIA
KyJIbTYPOCOOOPA3HOTO MOAX0/a, B COOTBETCTBUH C KOTOPHIM 00yUaromuecs JOJKHBI OCBOUTH 3HAHUSI K YMEHUS, 3HAUMMbIE
st (opMHUpPOBaHUS OOIIEH KyJIbTYphI, ONpPEACISIONINe aJeKBAaTHOE IMOBEJCHUE YEJIOBEKAa B OKpYKAlOUIEH MPUPOTHOM
cperne, BOCTpeOOBaHHBIC B MTOBCEIHEBHOM JKU3HU M MPAKTUUECKON AesaTenbHOCTH. Oco00e MECTO B 3TOW CHUCTEME 3HAHUU
3aHUMAIOT DJIEMEHTBI COJICpKaHMs, KOTOpBIE CIy>KaT OCHOBOW JJsi (pOPMHUPOBAHUS NPEACTABICHUM O COBPEMEHHOM
€CTECTBEHHO-HAYYHOM KapTUHE MHUpAa W IICHHOCTHBIX OPHUEHTAlUSIX JIMYHOCTH, CIHOCOOCTBYIONIUMX T'yMaHHU3allUU
OMOJIOTUYECKOTO 00pa30BaHMUSI.

CTpyKTypupOBaHUE COJAEpKaHUA YYEeOHOro MaTepuajia B NporpamMme MO OHMOJOTHU OCYIIECTBIEHO C Y4E€TOM
MPUOPUTETHOTO 3HAYCHUSI 3HAHUM 00 OTIMYUTEIBLHBIX OCOOCHHOCTSIX JKMBOUM MPUPOJIBI, O €€ YPOBHEBOW OpraHu3aluu u
ABOJIIONMH. B COOTBETCTBUM C 3TUM B CTPYKTYpE YUeOHOTO npeaMeTa «bUoIoTHsy BhIAEICHBI CISAYIONINE COAepKaTeIbHbIC
muHuu: «buosorus kak Hayka. MeToqbl HaydyHOTO MO3HaHUsY, «KileTka kak Omosornueckas cucreMay, «OpraHus3M Kak
Oononornyeckas cucrema», «CucremMa W MHOroo0OpasWe OpPraHU4YecKOro MHpa», «IBOJIOIUS JKUBOW TMPHUPOIBDY,
«IKOCHUCTEMBI U MIPUCYILIAE UM 3aKOHOMEPHOCTI.

[enr u3yuenust yueOHoro npenmera «buonorus» Ha 0a30BOM YpOBHE — OBJaJICHHE OOYYarOIIMMHUCS 3HAHUSIMHU O
CTPYKTYPHO-(DYHKIIMOHAILHOM OPraHU3alliM >KMBBIX CUCTEM Pa3HOTO paHra U MpUoOpeTeHHEe YMEHUMN HCIOJIb30BaTh 3TH
3HAHMS JIJ151 TPAMOTHBIX JEHCTBUN B OTHOIIIEHUU OOBEKTOB KUBOU MPUPOJIBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX TPOOIIEM.

JlocTikeHne 1enu u3ydeHus ydeOHoro mnpeamera «buomorus» Ha 6a30BOM ypoBHE OOECIEUMBACTCS pEIICHHUEM
CIEAYIOIIMNX 3a1a4:

OCBOCHHE OOYYAOUTUMUCS CHUCTEMBbI 3HAHMM O OHMOJIOTMYECKUX TEOPHUSX, YUYCHHSX, 3aKOHAX, 3aKOHOMEPHOCTSX,
TUIO0TEe3aX, MPaBWIaX, CIyKaIUX OCHOBOW it POPMUPOBAHUS MPECTABICHUN O €CTECTBEHHO-HAYYHON KapTUHE MHPA, O
METO/IaX HAyYHOTO MO3HAHUs, CTPOSHUH, MHOTOOOPa3uHi U OCOOCHHOCTSIX KUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3AIINH,
BBIJIAIONTUXCSI OTKPBITUSX U COBPEMEHHBIX UCCIEAOBAHUSIX B OUOJIOTHHY;

dbopMupoBaHUE Y OOYUYArONIUXCS MO3HABATEIBHBIX, UHTEJUICKTYAJIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH B Mpoliecce
aHaJu3a JJAHHBIX O MyTAX Pa3BUTHS B OMOJIOTUM HAYYHBIX B3IJISIIOB, UJIEH U TTOJAXO0B K U3YYEHUIO )KUBBIX CUCTEM Pa3HOTO
YPOBHSI OpraHU3alMY;



CTaHOBJICHHE y O0y4aroumxcs o0Imend KyJabTyphl, QYHKIIMOHAIBHON IPaMOTHOCTH, Pa3BUTHUE YMEHHUH OOBSICHATH U
OLICHUBATH SIBJICHUS OKPY>KAIOIEro MUpPA KUBOU MPHUPOABI HA OCHOBAHUU 3HAHUMW M OMBITA, TIOJYYEHHBIX MPU U3yUYECHUU
OHoJIOTHH,

¢dopmupoBanre y 0O0ydaroOUIMXCsS YMEHUI WIUTIOCTPUPOBATh 3HAYCHHWE OMOJIIOTMYECKUX 3HAHWHA B IMPAKTHYECKOU
JeSITETILHOCTH YeJIOBEeKa, PA3BUTHH COBPEMEHHBIX MEIUITUHCKIX TEXHOJIOTHIA U arpoOMOTEXHOIOT HiA;

BOCIHUTAaHUE yOEXKAEHHOCTH B BO3MOXXHOCTH TMO3HAHHS YEIOBEKOM KHBOW MPHUPOJABI, HEOOXOIAUMOCTH OEpe’KHOTO
OTHOIIICHUS K HEH, COOMIOIEHUS] ITUUECKUX HOPM TIPH MPOBEACHUN OMOJIOTHUECKUX HCCIEI0BAHUM;

OCO3HaHUE EHHOCTU OMOJIOTMYECKUX 3HAHUM /17151 TOBBILIEHUS YPOBHS HKOJIOTUYECKOM KyJIbTYpBI, 17151 YOPMHUPOBAHHUS
HAyYHOTO MUPOBO33PEHUS;

IPUMEHEHUE TNPUOOPETEHHBIX 3HAHMM M YMEHUHW B TOBCEAHEBHOW >KM3HM U1 OLIEHKH IOCIEACTBHI CBOEH
JEATEIIbBHOCTH TI0 OTHOIICHHIO K OKPYXalollew cpejie, COOCTBEHHOMY 370pOBbIO, OOOCHOBAHHME U COOJIIOJICHUE MEP
npoUIaKTUKU 3a00JIeBaHUH.

B cucreme cpennero obumero oopazoBanusi «buonorus», uzyyaemasi Ha 6a30BOM YPOBHE, SIBJIIETCS 00s3aTENIbHBIM
y4eO0HBIM MTPEIMETOM, BXOISALIMM B COCTaB MpeAMETHON 00nacTu «EcTecTBeHHO-HAay4HbIE PEAMETHDY.

Jliis u3yyenus: 6uonoruu Ha 6a30BOM ypoBHE CpeaHero olmiero oopasoBanust oTBoauTcs 68 vacos: B 10 kiacce — 34
yaca (1 gac B Hemento), B 11 kmacce — 34 gaca (1 gac B HeAemIO).

COJAEPKAHUE OBYYEHUS

10 KVIACC

Tema 1. BuoJsiorusi Kak HayKa.

buonorus kak Hayka. CBA3b OMOJIOTUH C OOIECTBEHHBIMU, TEXHUUYECKUMH U JPYTUMHU €CTECTBEHHBIMH HayKaMH,
bunocodueit, HTUKON, ICTETUKON U mpaBoM. Posib OHonoruu B (hOPMUPOBAHMM COBPEMEHHOW HAy4YHON KapTHHBI MHpA.
Cucrema OMOJIOTMUECKUX HaYK.

MeToapl TO3HAHUS JKUBOM MNpUpOAbl (HAOIIOAEHHE, SKCIEPUMEHT, ONHUCaHHe, HU3MEpeHHe, Kiacchu(puKaius,
MOJICIUPOBAHUE, CTATUCTUYECKAst 00pabOTKa TaHHBIX).

JdeMoHCTpanuu:



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

Tabmus! 1 cxeMbl: « MeToIbI TO3HAHUS )KUBOW TPUPOJIBD).

JlabopaTtopHble U npakTHYecKHe padoThbI:

[Ipaktuueckas pabora Ne 1. «cronb3oBaHue pa3IMUHbIX METOJOB MPU U3YUYEHUU OMOJIOTUYECKUX 0OBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U UX OPraHU3AIUSA.

Xusbie cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus Ounonorud. OTIUYMe KUBBIX CHCTEM OT HEOPraHWYeCKOu
IPUPOBIL.

CpoiicTBa OMoCcHCTEM U UX pa3HOOOpa3ue. YpOBHHU OpraHU3aluu OMOCUCTEM: MOJIEKYJIIPHBIN, KII€TOUYHbIHN, TKaHEBbIH,
OpraHW3MEHHBIH, ONMYJISUOHHO-BUA0BOM, SKOCUCTEMHBIN (OMOre0leHOTHYECKHIT ), OnochepHbI.

JlemoHncTpanum:

Tabnuupl u cxembl: «OCHOBHBIE IPU3HAKHU KU3HWY», «YPOBHU OPraHU3alUU KUBOU IPUPOIBD».

O6opynoBanue: moaenb MmoJiekyibl JIHK.

Tema 3. XumMuueckuii cOCTaB M CTPOEHHE KJICTKH.

XUMHAUYECKUM COCTaB KIIETKH. XUMHYECKHUE DJIEMEHTBHI: MAKPOAJIEMEHTBI, MUKPO3JIEMEHTHI. Bojna u MHUHEpasbHbIE
BEILECTBA.

DyHKIMYU BOJBl U MUHEPAJIbHBIX BelIECTB B KieTke. [lognepxanue ocMoTHyeckoro danaHca.

benku. CoctaB M cTpoeHHe O€JIKOB. AMHUHOKHCIOTBI — MOHOMEpbl OenkoB. He3aMeHuMble W 3aMEHHMBbIE
AMUHOKHCIIOTHI. AMUHOKHCIIOTHBIN COCTaB. Y POBHU CTPYKTYpPbI OCJIKOBOM MOJIEKYJ bl (IEpBUYHAs, BTOPUYHAs, TPETUUHAs
U YeTBEPTUYHAS CTPYKTYypa). XUMHUYECKHE CBONCTBA OekoB. bruonornueckue GyHKIIMN OSIKOB.

®depMeHThl — OUoornueckue katanu3aropbl. CTpoeHue GpepMeHTa: akTUBHBIA LIEHTP, CyOCTpaTHas CrieUu(PUIHOCTb.
Kodepmentsl. Butamunbl. Otinuust GepMEHTOB OT HEOPTaHUYECKUX KaTalu3aTOPOB.

VYrieBobl: MOHOCAXapuabl (TIIFOK03a, pud03a U Ae30Kcupru003a), Tucaxapuibl (caxapos3a, JaKT03a) U MOJIrcaxapubl
(kpaxmaJl, TIIMKOTEH, IeJITI0103a). bruonornueckue GyHKIIUN yTiIeBOIOB.

Jlunuaet: tpurmnepuasl, (Gochomunuan, crepounsl. ['mapodunbHO-rHAPOGOOHBIE CBOWCTBAa. buonormueckue
bynkuun munuaoB. CpaBHEHUE YTIIEBOIOB, OCJIKOB U JIMIIUI0B KaK UICTOYHUKOB SHEPTHH.

Hyxneunossie kucnotel: JJHK u PHK. Hykieotuasl — MoHOMEpBI HyKIEMHOBBIX KUCI0T. Ctpoenue u pynkuuu JJHK.
Crpoenne u pynkiuu PHK. Buast PHK. AT®: crpoenue u ¢pyHKIIUN.



[{utonorust — Hayka o kiuetke. Kiierounas Teopus — nmpuMep B3auMOACHCTBUS UaeH U (aKTOB B HAYYHOM IO3HAHUU.
Metons! n3ydeHus KIETKU.

KieTka kak nemocTtHas xuBas cucrema. O0mre npu3Haky KJIETOK: 3aMKHYTasl HapykHast MemOpana, MosekyJiisl JJHK
KaK TeHeTHUYECKHI anmapar, CucTeMa CUHTe3a Oeka.

Tunel KJIETOK: JyKapuOTHYecKas W MpokapuoTthyeckas. OCOOEHHOCTH CTPOCHHUS NPOKAPUOTUUYECKON KIIETKHU.
Knerounast crenka Oaktepuii. CTpoeHHE dyKapHOTHYECKOW KIeTKA. OCHOBHBIC OTJIMYHS PACTHTEIBLHOM, KUBOTHOH WU
rpUOHON KJIETKHU.

[ToBepXHOCTHBIE CTPYKTYPhI KJIIETOK — KJIETOYHAs CTEHKA, TTIMKOKAIMKC, UX PpyHkuuu. [Inazmaruueckas memoOpaHa, €€
cBoiicTBa M ¢yHkuuu. I{utonnazma u e€ opranouasl. OgHoMeMOpanHble opranouabl kietku: JIIC, anmapar ['onbaxu,
I130COMBI. [IoiryaBTOHOMHBIE OpraHOUbl KJIIETKU: MUTOXOHAPUH, IIIaCTUABL. [IponCcXoXaeHrne MUTOXOHIPUN U IUIACTUL.
Bunpel mmactun. HemeMOpaHHble OpraHoubl KJIETKU: PUOOCOMBI, KJIETOYHBIA LEHTpP, LIEHTPUOJH, PECHUYKHU, KIYTHUKH.
@yHKIMY OPraHOUAOB KJIETKHU. BKiroueHusl.

SAnpo — peryniartopHblii HeHTp kieTku. CTpoeHue szpa: siepHas 000J0YKa, KapuoIlia3Ma, XpOMAaTHH, SIPBIIIKO.
XpOMOCOMBI.

TpaHCIOpT BEMIECTB B KIIETKE.

JlemoHcTpanum:

[Toptpersr: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneiinen, P. Bupxos, k. Yorcon, ®@. Kpuk, M. Yunkunc, P.
®panknul, K. M. bap.

Jnarpammel: «PacnpeneneHne XMMHUYECKUX DSJIEMEHTOB B HEXMBOM mpupone», «PacmpeneneHne XUMHYECKHX
AJIEMEHTOB B JKMBOM IIPUPOIE».

Tabnuubl u cxemsl: «Ilepuoanueckas Tabiva XUMUYECKUX AIEMEHTOBY, «CTpOoeHHE MOJIEKYIbl BOJbD, «bHOCHHTES
oenka», «CTpoeHue Mosekyibl 6enka», «Ctpoenue pepmenta», «Hyknennosbie kucnotsl. JJTHK», «Ctpoenue Monekysbi
AT®», «CtpoeHue 3yKapHOTHUECKON KIETKNW», «CTpOeHUE KUBOTHOM KIETKW», «CTpOEHUE PACTUTEIbHOW KIETKWY,
«CTpoeHre MpOKapHuOTUYECKON KIETKW», «CTpOEHHUE sAapa KIETKN», « Y TIIEBOABD, «JIUmuab.

O6opynoBaHue: CBETOBOM MHKPOCKOII, 000pYI0BaHKE sl IPOBEICHUS HAOIIOEHUMN, N3MEPEHUN, SKCIIEPUMEHTOB,
MUKpOIpenapaTbl paCTUTEIbHBIX, d)KUBOTHBIX U OAKTEPHAIIbHBIX KJIETOK.

JlaGopaTopHblie 1 NpakTHYeCKUE PadOThI:



JlabopaTopHas pabora No 1. «/3ydeHme KaTaauTHYECKOW aKTUBHOCTH (PEpMEHTOB (Ha MpUMEpEe aMuja3bl WIH
KaTajasbl)y.

JlaGoparopHas pabdota Ne 2. «3ydyeHue cTpoeHUs KIETOK PAaCTEHUM, KUBOTHBIX U OaKTEpUHN MOJ MUKPOCKOIIOM Ha
rOTOBBIX MUKpOIIpEnaparax u X OMUCaAHUE.

Tema 4. ’KuzneneaTeJJbHOCTL KJIETKH.

OOMeH BemecTB, I MeTaboIM3M. ACCUMITSIINS (TTTACTUISCKUN OOMEH) M TUCCUMUJIAIINS (SHEPTETUICCKUH OOMEH )
— JIB€ CTOpPOHBI €IMHOIO Impolecca Meradonu3dMa. Poilb 3aKOHOB COXpaHEHHUs BEIIECTB U SHEPIMH B MOHUMAaHHUU
MeTabor3ma.

Tunsl oOMeHa BemiecTB: aBTOTPOGHBIA U rerepoTpodHblil. Ponb depmMeHTOB B 00OMEHE BELIECTB U MPEBPALLECHUU
DHEPIUU B KIIETKE.

®dotocunte3. CBeroBass U TemMHoBas (pa3bl doTocuHTe3a. Peakiuu dorocuntesa. IPPekTUBHOCTL (POTOCHUHTE3A.
3HaueHne (QOTOCHMHTE3a IJIs XKU3HM Ha 3emie. BrusHue ycnoBuil cpelbl Ha (POTOCHHTE3 M CHOCOOBI MOBBIIIEHUS €ro
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHHUI.

XemocuHTe3. XeMOCHHTE3UPYIOIINE OaKTepru. 3HaUCHNE XEMOCHHTE3a ISl )KM3HU Ha 3emuie.

DHepreTu4eckuil 0OMeH B KileTKe. Pacienienue BelecTB, BbIIEIEHNE U aKKyMYJIUPOBAHUE SHEPTUH B KIIETKE. DTarbl
sHepreTnyeckoro obmeHna. ['nmukonus. bpoxkenue u ero Buabl. KucnopogHoe okuciIeHUE, WM KIETOYHOE JIbIXaHHUE.
OxucnurensHoe GochopunrpoBanne. IPPHEKTUBHOCTh IHEPrETUIECKOTO OOMEHA.

Peakiuun marpuuHoro cunrtes3a. ['enetnueckass unpopmanus u JJHK. Peanuzarnus renermyeckoit naopmanuu B
KJeTke. ['eHeTnueckuii ko u ero cBoicTBa. Tpanckpurnius — MatpudHbiii cuHTe3 PHK. Tpancnsiius — 6uocunres Oenka.
Oransl Tpancasauud. KogupoBanue aMmuHOKUCHOT. Posib pubocoM B OMocuHTE3€ OeliKa.

Hexkierounsie ¢hopmbl sxu3Hu — BUpYChl. cTopust oTkpsiTust BupycoB (/1. Y. UBanoBckuit). OcOOGEHHOCTH CTPOCHHUS U
YKU3HEHHOTO ITMKJIa BUpYcoB. bakTepuodaru. bone3nu pacrenuii, )KUBOTHBIX M Y€JIOBEKa, BhI3bIBaEMbIe BUpycamu. Bupyc

ummyHoneduimta uvenoBeka (BUY) — BozOymutens CIIM[la. OOpatHas TpaHCKpUIIUSA, peBepTa3a W WHTErpasa.
[TpodmmakTuka pacnpocTpaHeHUsI BUPYCHBIX 3a00JICBAHUIA.
JdeMoHCcTpanuu:

[Toptpetsl: H. K. Konsuos, /1. 1. UBanosckuii, K. A. Tumupsses.



Tabmus! u cxembl: « Tumbel muTaHusm Y, «MeTadboauzm», « MUTOXOHAPHUSY, « JHEPTeTUUECKUN 0OMEH, «XIIOPOILIAcTy,
«®otocunrte3», «Ctpoenue JIHK», «Crpoenne u (yHKUHOHMpOBaHUE TreHa», «CuHTE3 Oenkay, «['eHeTHUeCKUul KO,
«Bupycsi», «bakrepuodarny, «Ctpoenue u xuzneHHslin nuki supyca CIINa, 6akrepuodaray, «Pemnukanus JJHK».

Oo6opynoBanue: Mogenu-anmiukanuu «Y apoenue JJHK u tpanckpunius», «buocunres 6enkay», «CTpoeHHE KIETKN,
Mojienb cTpykTypsl JTHK.

Tema S. PazmHoKeHHe M HHAUBUAYAIbHOE PAa3BUTHE OPraHU3MOB.

KiieTouHbIii 1K1, WK KU3HEHHBIM LUKA KiaeTku. MuTepdaza u muto3. Ilponecchl, nporekaromue B uHTepdase.
Pernmukanus — peakuus matpuunoro cuare3a JJHK. Ctpoenne xpomocom. XpoMoCOMHBINH HAOOP — KapHOTHUTI. JJuTIouIHbIHM
U TalvIOuAHBIA XPOMOCOMHBIE HaOOpbl. XpoMatuabl. LluTonornueckne OCHOBBI Pa3MHOKEHUS U HUHIUBUAYaIbHOIO
Pa3BUTHS OPraHU3MOB.

[enenne xknetku — muto3. Craauu murtosa. IIponeccel, npoucxoasdmue Ha pa3HbIX CTaIAsIX MUTO3a. buonornyeckui
CMBICJI MUTO3A.

[TporpamMmmMupyemasi ru0eib KIETKH — aromTo3.

®opmbl pa3sMHOXKEHHSI OpraHU3MOB: Oecroyioe W mojoBoe. Buabl Oecnojioro pa3MHOKEHUs: JAEJIEHUE HaJBOE,
MIOYKOBAaHUE OJIHO- U MHOTOKJIETOYHBIX, CIOPOOOPA30BAHKE, BET€TATUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIIOHUPOBAHUE
OpPTaHMW3MOB, €r0 3HAYEHNE JJIS1 CEJIEKIINH.

[TonoBoe pa3MHOKEHHE, €T0 OTIANYHS OT OECTIOJIOTO.

Meiio3. Cragum wmeito3a. Ilpoueccel, mpoucxopsuue Ha craausx Meno3a. lloBeneHue XxpoMocoM B Meiio3e.
Kpoccunrosep. buonornueckuit CMbICI U 3HAUEHUE MEN03A.

["ameTorenes — mporecc 0Opa3oBaHUsl MOJIOBBIX KIETOK y *UBOTHBIX. 110JI0BBIE Kee3bl: CEMEHHUKH U SIMYHUKU.
OOpa3oBaHue W pPa3BUTHUE TMOJOBBIX KIETOK — rameT (CHepMaro3oufl, SUIEKIeTKa) — CIIEPMAaTOreHe3 W OBOTEHE3.
OcoOeHHOCTH CTPOECHHMS SIMLIEKIIETOK U criepMaTo3ouaoB. Omiogorsopenue. [laprenorenes.

NunuBunyanbHoe pa3BuTHE (OHTOTEHE3). OMOpHOHANBHOE pa3BUTHE (dMOpHoOreHes). ITambl dMOPHOHAIBHOTO
pa3BUTHUSL Y MO3BOHOYHBIX JKMBOTHBIX: APOOJEHHE, racTpyisuusi, opraHoreHe3. IloctamOpuonanbHoe pa3Butue. TuIbI
NOCTAIMOPHUOHAIBHOTO PA3BUTHUSA: NIPSIMOE, HEMPSIMOE (JIMYMHOUYHOE). BiusiHue cpeapl Ha pa3BUTHE OPTraHU3MOB, (PAKTOPBI,
CIIOCOOHBIE BBI3BIBATh BPOXKAEHHBIE YPOICTBA.

PocTt u pa3Butue pacrennii. OHTOreHe3 UBETKOBOIO PACTEHU: CTPOCHUE CEMEHM, CTaIUN PA3BUTHS.



JleMOHCTpauM:

Tabmumpr U cxeMbl: «@OpMBbI Pa3MHOXKEHUSI OPTaHU3MOBY», «JIBOWHOE OIJIOJOTBOPEHHE y LIBETKOBBIX PACTCHUIN»,
«BereraTuBHOE pa3MHOXXEHHE pacTeHUi», «Jlemenue kieTku OakTepuit», «CTpoeHHEe TOJOBBIX KIETOK», «CTpoeHHe
xpomocoMbl», «Knerounsiii mukim», «Permukamus JHK», «Mwurtosz», «Meio3», «lIpsiMoe u HenpsaMoe pa3BUTHEY,
«["ameToreHes3 y MIICKONUTAIOMINX U YETI0BEKa», « OCHOBHBIE CTAJIMM OHTOTEHE3a.

OOopynoBaHue:  MHKpPOCKOI,  MHUKpomnpenapatbl  «CnepMaTo30HJbl  MIIEKOIMTAIOMIEro»,  «SHleKneTka
MJIEKOIIMTAIOWIET0», « KapnoKknHe3 B KIETKAX KOPEIIKA JIyKa», MArHUTHAsI MOAEb-allIIMKanus «/leleHne KIIeTKn», MOJEb
JAHK, monens meTada3zHoi XpoOMOCOMBI.

JlaGopaTopHblie M NpaKTHYeCKHe PadoThI:

JlabopaTtopHas pabota Ne 3. «HaGnrogeHre MuTO3a B KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha TOTOBBIX MUKpOIIpEnapaTaxy.

JlabopaTtopHas padota Ne 4. «3ydyeHne cTpoeHHs MOJOBBIX KJIETOK HAa TOTOBBIX MUKPOIIpENapaTaxy.

Tema 6. HacsiencTBEHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[Ipeamer u 3amaud reHeTHKU. VcTopus pa3BUTHS TEHETUKHU. Pojib IUTONOTMM W SMOPHOJIOTMM B CTaHOBJICHUU
reHeTHKU. Bkian poccuilckux U 3apyOeKHBIX yUEHBIX B pa3BUTHE T'€HETUKH. MeToabl reHeTUKH (TMOPUA0IOTUYECKUM,
IUTOT€HETUYECKU, MOJEKYIsIpHO-TeHeTHYecKni). (OCHOBHbIE TE€HETHMYECKHE TMOHATUA. ['eHeTuueckas CHMBOJIMKA,
HCIIOJIb3yEMas B CXEMaX CKPEIINBAHUN.

3aKOHOMEpPHOCTH HacCeI0OBaHUs MPU3HAKOB, YCTaHOBJIEHHBIE I'. MenaeneM. MoHoruOpuaHOEe CKpelMBaHue. 3aK0H
ennHooOpa3usi rTHOpUAOB nepBoro nokojeHus. IlpaBuiio goMuHUpOBaHUA. 3aKOH paclUEIUIeHUsl Mpu3HakoB. ['mumoresa
quCcTOTHI raMeT. [IosHoe 1 HermoMHOEe TOMUHUPOBAHUE.

JuruOpuaHoe CKpeuMBaHue. 3aKOH HE3aBUCMMOIO HAaclelOBaHUA MpU3HAaKoB. LlUTOreHeTMuecKue OCHOBBI
JUTHOPUIHOTO CKpEIIMBaHUA. AHaIM3MUpylollee CKpeluBaHue. M crnonap30BaHMe aHAIU3UPYIOLIETO CKPEIIUBaHUS IS
OTIpeJICIICHHS TEHOTHUIIA 0COOU.

CueruieHHOoe HacienoBaHue nmpusHakoB. Pabora T. Moprana no cuerieHHOMY HaciieoBaHHIO reHoB. Hapyienue
CLICIIJICHUsI TEHOB B PE3YyJIbTaTE KPOCCUHIOBEPA.

XpOMOCOMHAas TEOPUS HACIEICTBEHHOCTHU. | €eHETUUECKHNE KAPTHI.

['eneTnka moma. XpPOMOCOMHOE OIpeleNeHUE MoJia. AYTOCOMBI U TOJOBBIE XPOMOCOMBI. ['OomMorameTrHeie H
reTeporaMeTHsle Oprauusmsl. HaciienoBanue npu3HaKoB, CHEILNIEHHBIX C TIOJIOM.



N3MeHunBOCTh. BHbl M3MEHUYMBOCTH: HEHACJIECACTBEHHAs M HACJIEACTBEHHAas. Poyib cpeabl B HEHACIECICTBEHHOMN
U3MEHYMBOCTU. XapaKTEePUCTUKA MOIU(PUKAIMOHHON N3MEHUYMBOCTH. BaprannoHHbI! psia U BapualronHas kpusas. Hopma
peaknuu mpu3Haka. KomndyecTBeHHbIE W KaueCTBEHHBIE MPU3HAKA U WX HOpMa peakiuu. CBoicTBa MOIU(PUKAITMOHHON
U3MEHYUBOCTH.

HacnenctBeHHasi, i reHOTUIIMYECKAs, U3MEHYMBOCTh. KOMOMHATUBHAS U3MEHYMBOCTh. Mei03 1 T0JI0BOI Tpoliecc
— OCHOBa KOMOWHATHUBHOM WM3MEHUYMBOCTH. MyTallMOHHAas W3MEHYMBOCTh. Kiaccudukaius MyTaluil: TEHHBIE,
XPOMOCOMHBIE€, T€HOMHBbIC. YacToTa ¥ NpUYMHBI MyTarui. MytareHHble (hakTopbl. 3aKOH TOMOJIOTUYECKHX PSJIOB B
HacJieICTBeHHOM u3MeHunBoctu H. . Basuiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

['eneruka yenoseka. Kapuorun dyenoBeka. OCHOBHbBIE METO/IbI TEHETHKHU YEJIOBEKA: FEHEATOTHYECKUH, OJIM3HEIOBBIN,
ATOTCHETUYECKUH,  OHMOXMMHYECKUM,  MOJEKYJIsipHO-TeHeTuYeckuil.  COBpeMEHHOE  OMNpe/eSieHUEe  TeHOTHIIA:
MTOJJHOTEHOMHOE CEKBCHHPOBAHHUE, T€HOTUIIMPOBaHWE, B TOM uyucie ¢ nomompbto [I[[P-anamu3a. HacnencrBeHHbie
3a00JIeBaHUs YeJIOBEKa: TeHHbIe 00JI€3HU, 00JIE3HU C HACIIEACTBEHHOM MPEIpacioyioKEeHHOCThIO, XPOMOCOMHbBIE OOJIC3HHU.
Comarnyeckue W TeHepaTuBHble MyTanuu. CTBOJIOBbIE KJIETKH. [IpMHIMINBI 370pOBOTO OOpa3a >KU3HU, JUATHOCTHKU,
npodUIAKTUKA U JICUCHUS] TeHETUUECKUX 0oJie3Hel. MeUKO-TeHETUYECKOe KOHCYIbTUPOBAHKE. 3HAUCHUE MEAUITUHCKOM
TE€HETUKH B MIPEJOTBPAICHUHU U JICUCHUN T€HETUYECKUX 3a00JIeBaHUM YyeToBEKa.

JlemoHncTpanum:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodeer-Pecorckuii, H. 1. BaBuiios.

Tabnuibl U cxembl: «MOHOTHOPUIHOE CKPEIIMBAHUE U €T0 IIUTOTEHETUYECKAs OCHOBAY, «3aKOH PACIICTUICHUS U €T0
[UTOTE€HETUYECKas: OCHOBa», «3aKOH YHUCTOTHI ramer», «JuruOpumaHoe ckpenmBanuey», «llutomornueckne OCHOBBI
JTUTHOPUIHOTO CKpeluBaHus», «Mehos», «B3auMojeicTBUEe alieNIbHBIX Te€HOBY», «l @HEeTHMYeCKHUe KapThl PaCTCHUH,
JKUBOTHBIX M 4YeJOBeKa», «['eHeTuka momnay, «3aKOHOMEPHOCTH HACIIEIOBAHMS, CIETUICHHOTO ¢ mosiom», «KapuoTumsl
YEJIOBEKa M JKUBOTHBIX», « Bubl u3MeHunBOCTHY, «MOoaudukamonHas usMeHIMBOCThY, «HacnemoBanue pesyc-pakropay,
«I'enernka rpynn kpoBm», « MyTanOHHasi U3MEHYUBOCTD).

O6opynoBanue: Mozaenu-anmukauuun — «MoHoruOpuaHoe  ckpenuBaHue», «HemomHoe — JOMUHUpPOBAHHEY,
«Iurnbpugnoe ckpemupanue», «llepekpéct XxpoMocoM», MUKPOCKOIT M MUKporipenapar «Jpo3odunay (HopMma, MyTauuu
(bopMBI KPBUTBEB M OKPACKH Tela), repoapuii «I"opox moceBHOM.



JlaGopaTopHblie 1 NpaKkTHYeCKUE PAdOTHI:

JlabopaTtopHas pabota Ne 5. «/3ydeHue pe3yabpTaToB MOHOTHOPHUTHOTO M TUTHOPHUTHOTO CKPEIUBAHUS Y APO30(DHITBI
Ha TOTOBBIX MHUKPOITPENApATaX».

JlabopaTtopHas pabora Ne 6. «M3yuenue MoAM(UKAIIMOHHON W3MEHYMBOCTH, MOCTPOECHUE BAPUAIMOHHOTO psla U
BapUALMOHHON KPUBOWY.

JlaGopatopHas paboTa Ne 7. «AHanu3 MmyTauuil y Apo30¢Guiibl Ha TOTOBBIX MUKpOIIpEnaparTaxy.

[TpakTueckast padota Ne 2. «CocTaBieHue U aHAJINU3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cenekuusi opranusmMoB. OCHOBbI O0HOTEXHOJIOTHH.

Cenexkuysi Kak Hayka M IMPOLECC. 3apOKICHUE CEJeKIMM U AoMmectukanus. Yuenue H. WM. BaBunoBa o meHTpax
MIPOUCXOXKJICHUS U MHOTO00pa3usi KyJIbTYPHBIX pacTeHuid. [{eHTphl MpoUCX0XKIeHUs JOMAIIHUX KUBOTHBIX. COopT, IOpoa,
ITaMM.

CoBpeMeHHbIE METOAbl CEeNeKIUU. MaccoBbI M MHIAUBUIYATbHBIA OTOOpPHI B CENEKUMU PACTEHUA U >KUBOTHBIX.
Onenka skcTepbepa. binM3kopoacTBeHHOE cKpenuBaHue — MHOpUAUHT. Yuctas nuaus. CKpelMBaHUE YUCTHIX JIMHUU.
['ereposuc, unu rubpuaHas cuna. HeponcrBenHoe ckpemuBanue — aytopuaunr. Otnanénnas rudpuanszanus u e€ yCcrexu.
HNCKyCCTBEHHBIMT MyTareHe3 | TMOJYyYEHHWE TMOJMUIUIOMAOB. [[OCTHXKEHMS CENeKUUM PACTEeHHM, XKUBOTHBIX U
MHKPOOPTraHU3MOB.

buorexHoMorus Kak OTpacib MPOU3BOJACTBA. ['€HHass MHXKeHepus. Otambl co3nanug pexomOuHanTHOM JIHK un
TPAHCTEHHBIX Opranu3moB. Kinerounasa nnxenepus. Kinerounbsie KyabTypbl. MUKPOKIOHAIBHOE Pa3MHOKEHUE PACTECHUN.
KnonupoBanue BBICOKOTPOAYKTHUBHBIX CEIbCKOXO3SMCTBEHHBIX OPTaHU3MOB. DKOJIOTHUECKHE W ITUYECKHE MPOOIIEMBI.
I'MO — reneTruecku MOIU(PHUIIMPOBAHHBIE OPTaHU3MBI.

JlemoHCcTpauumu:

[Toptpersr: H. 1. Basuiios, 1. B. Muuypumn, I'. /{. Kaprieuenko, M. ®@. lBaHOB.

Tabmuibl 1 cxeMbl: KapTa «L{eHTphI TPOUCX0KACHNUSI U MHOTO00pa3usl KyJIbTYPHBIX pacTeHuin», «[lopoasr momanmamnx
KUBOTHBIX», «CopTa KyJIbTYpPHBIX pacTeHuil», «Otnanénnas rudbpuausamnus», «Padoter akamemuka M. @. VBanoBay,
«ITomunnonus», «O0BEKTHl OMOTEXHOIOTHIY, «KJIETOUHBIE KYJIBTYPhl U KIIOHUPOBaHUE, «KOHCTpyHpOBaHUE U TIEPEHOC
TE€HOB, XpPOMOCOMY.



ObopynoBaHue: MYJSDKM TUIOJIOB UM KOPHEIUIOAOB JUKHX (DOPM M KYJIBTYPHBIX COPTOB pacTeHHid, repOapwii
«CenbCKOX035IIICTBEHHBIE PACTCHUS.

JlaGopaTopHble U NpakTHYecKHe PadoOThI:

Okckypeusi «OCHOBHBIE METOJbl U JOCTUKEHHS CEJIEKIIMM PACTEHMM M JKMBOTHBIX (Ha CEJIEKUMOHHYIO CTaHIUIO,
IUIEMEHHYIO (epMy, COPTOUCIBITATENbHBI YYacTOK, B TEIUIMYHOE XO3SIMCTBO, J1aDOpaTOPUIO arpOYHHUBEPCUTETA WM
HAy4YHOI'O LIEHTPA)».

[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA ITPOITPAMMBI 110 BUMOJIOTMM HA BA30BOM YPOBHE
CPEJJHEI'O OBILEI'O OBPA3OBAHINA

Cornacao ®I'OC COO, ycTaHaBianBaroTCs TpeOOBaHUSA K PE3YJIbTaTaM OCBOCHHS 00YHAIOIUMUCS MPOTPaMM CPEIHETO
o01iero o0pa3oBaHus: IMYHOCTHBIM, METANIPEAMETHBIM U TTPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpyKType JTUYHOCTHBIX pE3yJbTaTOB OCBOEHUsS NpeaMeTa «buoyorus» BbIJEIEHBI CIEIYIOUIME COCTaBISIOIINE:
OCO3HaHHE 00YYarOUIUMUCS POCCUNCKON IPakIaHCKON UAEHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH
Y CaMOOTPEENICHUI0, HAJINYME MOTHUBAILUU K O0yUEHHUI0 OMOJIOTHH, LIeJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUIM
JMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTENW U UCTOPUUYECKUX TPATUIMMI pa3BUTHs OMOJIOTMYECKOr0 3HaAHHSI, TOTOBHOCTD U
CIIOCOOHOCTh OOYy4YarOIIMXCAd PYKOBOACTBOBATHCS B CBOEH JI€ATENBHOCTH I€HHOCTHO-CMBICIOBBIMU YCTAHOBKAMH,
MPUCYLIUMHU CUCTEME OMOJIOTMYECKOro 0Opa30BaHUs, HAIWYUE IKOJOTMYECKOTO MPaBOCO3HAHMS, CIIOCOOHOCTH CTaBUTh
LEIN U CTPOUTH KU3HEHHBIC MJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS MpeaMeTa «buoorus» JOCTUTAOTCS B €IMHCTBE y4eOHOW M BOCIMTATEIbHON
JEATEIIBHOCTH B COOTBETCTBUU C TPAJUIMOHHBIMU POCCUUCKUMHU COLUOKYJIBTYPHBIMH, UCTOPUYECKUMHU U JTYXOBHO-
HPaBCTBEHHBIMU LIEHHOCTSIMU, PUHITHIMUA B OOIIECTBE MPaBWJIaMH U HOPMaMu MOBEACHUS M CIOCOOCTBYIOT Mpoleccam
CaMOMO3HaHUs, CAMOBOCIIUTAHUS U CAMOPA3BUTHUS, Pa3BUTUS BHYTPEHHEN MO3UIIUN JTUYHOCTH, MATPUOTU3MA, YBAKEHHUS K
3aKOHY M TPABOMNOPSAKY, YEJIIOBEKY TPyJa U CTaplieMy MOKOJIEHHIO, B3AUMHOTO YyBa)K€HHs, OEpPEKHOTO OTHOILEHUS K



KYJIbTYPHOMY HACJICAUIO U TPAAULHASIM MHOTOHAIMOHAIBHOTO Hapoja Poccuiickoit denepanuu, IpUpoAe U OKPYKAOIIEH
cpezne.

JIM4HOCTHBIE pe3yIbTaThl OCBOCHUS yUeOHOTO mpenmMera « bHojaorusy TomKHBI OTpakaTb TOTOBHOCTh U CIOCOOHOCTh
oOyyaromuxcs pyKOBOJCTBOBAaThCS C(HOPMHUPOBAHHONW BHYTPEHHEW MO3ULMENH JUYHOCTH, CHCTEMOH LEHHOCTHBIX
OpUEHTALIUN, TO3UTUBHBIX BHYTPEHHHMX YOEKIEHHI, COOTBETCTBYIOIIUX TPAaJULUOHHBIM ILIEHHOCTSIM POCCUICKOTO
o0IIecTBa, PACIIUPEHUE )KMU3HEHHOTO OIbITa U OMbITa JEATEIHHOCTH B IMPOILIECCE peaau3allid OCHOBHBIX HaIpaBICHUN
BOCIIUTATEIBHOU I€ATEIbHOCTH, B TOM YHCJIE€ B YACTH:

1) rpaKIaHCKOT0 BOCTIMTAHUS

C()OPMUPOBAHHOCTH IPAXKJAHCKON MO3ULMKU 00YYarOUIerocsi Kak akTUBHOTO UM OTBETCTBEHHOT'O WJIEHA POCCUICKOTrO
00I11eCTBA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX IPAB U 00s13aHHOCTEH, YBAKEHHUE 3aKOHA U MPABOIIOPSIIKA;

TOTOBHOCTh K COBMECTHOW TBOPUYECKOW AESITENBHOCTU MPHU CO3JAHUU YUYEOHBIX MPOEKTOB, PEUICHUH YUYEOHBIX U
NO03HABATEJIbHBIX 33]1a4, BHIIOJTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTB ONPENENSITh COOCTBEHHYIO O3UIIUIO TI0 OTHOIICHHUIO K SIBJICHUSM COBPEMEHHOM KU3HU U OOBSICHSTH €€;

YMEHUE YUYUTHIBaTh B CBOMX JECUCTBUSAX HEOOXOAMMOCTh KOHCTPYKTMBHOI'O B3aMMOJIEUCTBHS JIIOJIEH C pa3sHbIMU
yOEXKIEHUAMHU, KYJIbTYPHBIMU HEHHOCTSIMU M COLIUATIBHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOLIECCE COBMECTHOTO BBIMOJHEHUS Y4YEOHBIX, I103HABATEIbHBIX U
UCCJIEIOBATENbCKUX 3a7a4, YBAKUTEIBHOIO OTHOIICHHS K MHEHHUIO ONIMOHEHTOB NMPHU OOCYXIAEHHH CIOPHBIX BOMPOCOB
OMOJIOTMUYECKOT0 COJEPKaHUS;

TOTOBHOCTb K TYMaHUTAPHON U BOJIOHTEPCKOM NEATEIbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

c(OPMUPOBAHHOCTH POCCUHCKOM IpaXKAaHCKOW MIACHTUYHOCTH, NATPUOTH3MA, YBAXKEHHUS K CBOEMY HApOy, YyBCTBA
OTBETCTBEHHOCTH Itepen PonnHOM, ropnocTy 3a cBOM Kpail, CBOIO PonuHy, CBOM SI3bIK M KYJIBTYPY, IPOLIIOE U HACTOSAILIEE
MHOTOHallMOHaIbHOTO Hapoaa Poccnu;

LEHHOCTHOE OTHOUIIEHHE K MPUPOAHOMY HACIEOUI0O M TMaMATHUKaM MPUPOJbI, AOCTWXKeHUsM Poccum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJOTUAX, TPY/E;



CIIOCOOHOCTh OIICHMBAThH BKJIAJ POCCUMCKUX YUEHBIX B CTAHOBJICHHWE W PA3BUTHE OWOJIOTWH, IOHUMAHUS 3HAYCHUS
OMOJIOTMH B MTO3HAHUU 3aKOHOB MPUPOJIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujeitHas yoexxIEHHOCTh, TOTOBHOCTH K CITy>KeHHIO U 3amuTte OTedecTBa, OTBETCTBEHHOCTD 3a €T0 CYAL0Y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHHUE JTyXOBHBIX LICHHOCTEN POCCUICKOIO HAPOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUICCKOTO TTOBEIACHMUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIIUIO U IPUHUMATh OCO3HAHHBIC PELICHUSI, OPUEHTUPYSICh Ha MOPaJIbHO-HPAaBCTBEHHBIE
HOPMBI U [ICHHOCTH;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM POAUTEISAM, CO3JaHHUI0 CEMbUM HAa OCHOBE OCO3HAHHOTO IIPUHSATUSA LIEHHOCTEU
CEMEMHOM KU3HU B COOTBETCTBHUM C TPAAULIUSIMU Hapo10B Poccnu;

4) 3¢TEeTUYeCKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOIIECHUE K MHUPY, BKIIIOYAsl 3CTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYa,
OOIIECTBEHHBIX OTHOIIICHHUH;

MMOHUMAaHHUE YMOIMOHAIIBHOTO BO3JICUCTBHS KUBOU MPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHHIO B PA3HBIX BUIaX UCKYCCTBA, CTPEMIICHUE MPOSIBIIATH KAU€CTBA TBOPUYECKOM JINYHOCTH;

5) pusnyeckoro BocnuTaHus, POPMHPOBAHUSA KYJIbTYPbI 310POBbSI H IMOLMOHAJIBLHOIO 0JIarONoJIyYMs:

MOHUMAaHUE U peasn3aliys 3J0pOBOro U 0€30MacHOro o0pa3a >KU3HU (310pOBOE MUTAHUE, COOJIIOICHUE TUTUEHUYECKHUX
paBuj U HOPM, COAJTaHCUPOBAHHBIA PEXKHUM 3aHATUM W OTHbIXa, PEryisapHas (u3nueckas aKTUBHOCTB), OEpexKHOro,
OTBETCTBEHHOTO M KOMIIETEHTHOI'O OTHOIICHUSI K COOCTBEHHOMY (DHM3UYECKOMY U TICUXUUYECKOMY 370POBbIO;

MOHMMAaHUE IEHHOCTH TIPaBWJI WHAWUBUIYAJIBHOTO M KOJUJIEKTUBHOTO O€30MaCHOTO TIOBEJEHUSI B CHUTYaIlUsX,
YIPOKAIOWIMX 3J0POBBIO U KU3HHU JIFOJEH;

OCO3HAHHE MOCIEACTBUIN U HEMPUSTHS BPEIHBIX MPUBBIYEK (YIIOTPEOIEHUS aJIKOT OIS, HAPKOTUKOB, KypEHUS);

6) TPy10BOI0 BOCIIUTAHMS:

TOTOBHOCTh K TPy, OCO3HAHHUE IICHHOCTH MacTepCTBa, TPYAO0II00UE;

FOTOBHOCTh K AKTHUBHOW JIESITEIBHOCTH TEXHOJOTHMUYECKONM U COIMAJIbHOM HAMpaBJIC€HHOCTH, CIOCOOHOCTh
WHULIMUPOBATh, TUIAHUPOBATh U CAMOCTOATENIBHO BBIMOJIHATH TAKYIO JI€ATEIIbHOCTD;



UHTEPEC K pa3IMuHbIM chepam npodecCHOHATBHON AeSITETbHOCTH, YMEHUE COBEpIIaTh OCO3HAHHBIN BBIOOp OyayIIeit
npodeccuu 1 peann30BbIBaTh COOCTBEHHBIC )KIU3HEHHBIC TUIAHBI,

TOTOBHOCTb U CIIOCOOHOCTH K 00OPa30BaHUIO U CAMOOOPA30BAHUIO HA IPOTSKEHUH BCEH KU3HU;

7) 3K0JIOTH4€CKOI0 BOCIIUTAHMSA

HKOJIOTHYECKU LEJIECO00PA3HOE OTHOIIEHHE K IIPUPO/IE KAK MICTOYHUKY KHU3HU Ha 3eMile, OCHOBE €€ CyIIeCTBOBAHNUS;

MOBBIIICHHE YPOBHS HKOJIOTMYECKON KyJIbTyphl: MPUOOPETEHHUE OMbITa IJIAHUPOBAHUS MOCTYNKOB M OLEHKU HUX
BO3MO>KHBIX MTOCJIEACTBUAN JIJIS1 OKPYKAIOIIEH CPEJIbI;

OCO3HaHUE II00albHOI0 XapaKkTepa dKOJIOrMUECKUX IpoOJIeM U IMyTeH UX pelieHus;

CIOCOOHOCTh MCIOJIb30BaTh NMPUOOpETaeMble MPU U3yYE€HUU OMOJOTMM 3HAHUS M YMEHHUS NIpPU PEUIeHUH MpodJieMm,
CBSI3aHHBIX C PAllMOHAIBHBIM MPUPOJONOIb30BaHUEM (COOJIOJECHUE MPaBUJ MOBEACHUS B MPUPOJE, HANPABICHHBIX HA
COXpaHEHHUE PaBHOBECHS B IKOCUCTEMAX, OXPaHy BUIOB, 3KOCUCTEM, OMOCHEpPHI);

AKTUBHOE HENPUIATHE [ECHUCTBUM, NMPUHOCAIIMX BPEA OKPYKAIOLIEW NPUPOAHOM Cpene, YMEHHE IPOTHO3HPOBATH
HEOJIarONpUITHBIE KOJOTUYECKHUE MOCIEACTBUS NPEIPUHUMAEMBbIX AEUCTBUNA U IPEJOTBpAIIATh UX;

HaJIM4HME Pa3BUTOTO KOJOTMYECKOTO MBIIUICHHMS, IKOJIOTMYECKOW KYJIBTYpPBI, ONbITA ACITEIBHOCTH 3KOJOTHYECKON
HaIlpaBJIICHHOCTH, YMEHHUSI PYKOBOJACTBOBATHCSI MMHU B II03HABATEJIBHOW, KOMMYHUKATUBHOW W COLMAIBHOW ITPAKTHKE,
TOTOBHOCTH K YYACTHIO B IPAKTUYECKOUN AESATENBHOCTH IKOJIOTUYECKON HAIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(OpMUPOBAHHOCTH MUPOBO33PEHUS], COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM
IPAKTUKH, OCHOBAHHOI'O Ha JIUaJIore KyJbTyp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPLICHCTBOBAHUE S3BIKOBOM M YMTATENBCKOW KYJIbTYpPbl KaK CpEICTBA B3aMMOJEUCTBUS MEXAY JIIOJBMH U
MTO3HAHUS MUPA;

NOHMMaHUE creuru(UK OMOJOTMHM KaK HayKH, OCO3HaHUs €€ poyid B (POPMHUPOBAHMM PALMOHAIBHOTO HAYYHOTO
MBIIUICHUS, CO3JaHUH 1IeJIOCTHOTO MTPEICTaBICHHS 00 OKpYXKAIOIeM MUPE KaK O €IMHCTBE MIPUPO/bI, YETIOBEKa U 00IIECTBa,
B IIO3HAHUH MPUPOAHBIX 3aKOHOMEPHOCTEH U PEIIeHNH MPo0JIeM COXpaHEHUS TPUPOJIHOTO PaBHOBECHS;

yOEXKIEHHOCTh B 3HAYUMOCTU OHMOJIOTHU Il COBPEMEHHOM LMBWIM3ALUU: 00ECIEYeHUs HOBOTO YPOBHS Pa3BUTHUS
MEJUIMHBI, CO3JaHUE TMEPCIEeKTUBHBIX OMOTEXHOJOTUW, CHOCOOHBIX pellaTh pPECypcHbIE NPOOJIEeMbl pPa3BUTHSA



YeJI0BEYECTBA, MOMCKA MyTeH BBIXOJIA U3 TI00ATBbHBIX 3KOJOTHUYECKUX MPOOIeM B 00ECIIeUeHus Mepexoia K yCTOHIMBOMY
Pa3BUTHIO, PALIMOHATIBHOMY MCIIOJIb30BAHUIO MIPUPOJIHBIX PECYPCOB U (DOPMUPOBAHHUIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B IMOJYYEHUU OMOJIOTMYECKUX 3HAHHMM B LEJSIX MOBBIIIEHUS OOLIEH KYyJIbTYphl, €CTECTBEHHO-
HAy4YHOM TpPaMOTHOCTH, KaK COCTAaBHOM YacTU (PYHKIMOHAIBHOW TPaMOTHOCTU OOydYaroIMxcsa, (OpMUpPYyEeMOW Mpu
U3Y4YeHUU OMOJIOTUY;

MOHMMAaHHE CYIIHOCTH METOJOB IO3HaHUS, UCHOJIb3YEeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOIb30BaTh
MOJIy4aeMbl€ 3HAHUS JIJIS1 aHaJIM3a U O0OBSCHEHUS SIBJICHUI OKPY>KaIOIIEr0 MUpa U IPOUCXOSAIINX B HEM U3BMEHEHHI, YMEHHE
Jies1aTh 00OCHOBAaHHBIE 3aKJIFOUEHUS] HA OCHOBE HAYYHBIX (DAKTOB U UMEIOILUXCS JAHHBIX C IIEJIBIO MTOJIyUYEHUs JOCTOBEPHBIX
BBIBOJIOB;

CHOCOOHOCTB CAMOCTOSITENIBHO UCII0JIb30BATh OMOIOIrMUECKHUE 3HAHUS [ PEIIEHUs POOJIEM B peaIbHBIX KU3HEHHBIX
CUTYaLIHSIX;

OCO3HAHWE LEHHOCTU HAYYHOW JeATEIbHOCTH, TOTOBHOCTh OCYILECTBIIATH HMPOEKTHYI0 M HCCIENA0BATEIbCKYIO
NEeATEIbHOCTh HHIUBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTB K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPAa30BaHUIO, K aKTUBHOMY IMOJIYYEHHUIO HOBBIX
3HAHMI 1O OMOJIOTUU B COOTBETCTBUU C )KM3HEHHBIMU OTPEOHOCTSIMH.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIE pe3yIbTaThl OCBOCHHS yUeOHOTO NpeaMeTa « bBUoaorusy» BKIIYAIOT: 3HAYMMBbIE 1711 GOPMUPOBAHUS
MHUPOBO33pEHHUSI O0YUYaIOIIUXCSl MEKIUCIHUIUIMHAPHBIE (MEXIIPEAMETHbIE) OOIlEeHAayYHble TMOHATHS, OTpa’Karolue
LEJIOCTHOCTh HAYYHOW KapTHUHBI MHUpPA W CHEHU(PHUKY METOAOB MO3HAHMS, HCIIOJIb3YEMbIX B E€CTECTBEHHBIX HayKax
(BemiecTBO, FHEPTHUs, SBJIEHUE, IPOLIECC, CUCTEMA, HAYYHBIN (DAKT, MPUHIIKI, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,
UCclel0BaHNe, HaOII0eHUE, U3MEPEHNE, IKCIIEPUMEHT U JPYTUX), YHUBEPCAIbHbIC yUeOHbIe NeUCTBUS (MIO3HABATEIbHBIE,
KOMMYHUKATHUBHBIEC, PETYJISTUBHBIE), oOecnieunBaromye GopmMupoBanre (GyHKIMOHAIBHOW TPAMOTHOCTH U COIMAIbHOU
KOMIETEHIIMH  OOYYalOIIUXCS, CIOCOOHOCTh OOYYaroIIMXCS  HCIOJb30BaTh OCBOCHHBIE  MEXIUCIUILUIMHAPHBIE,
MHUPOBO33pEHUYECKUE 3HAHUS U YHUBEpPCaJbHbIe yueOHbIE IEUCTBUS B TO3HABATEILHOM U COIIMAIBHOM MPaKTUKE.

MeTtanpenMeTHbIe Pe3yJIbTaThl OCBOCHMS MPOrPaMMBbl CPETHETO OOIIEro 00pa30BaHus JOJKHBI OTPAXKATh:



OBJaieHne YHUBEPCAIbHBIMYI YUeOHBIMH MO3HABATEILHBIMU AeHCTBUSAMM:

1) 6a30BbIe JJOrHYeCKHE e CTBUSI:

CaMOCTOATEILHO (POPMYJIMPOBATH U aKTYaJIN3UPOBATH MIPOOIEMy, paccMaTpUBaTh €€ BCECTOPOHHE;

HCIIOJIB30BaTh IPH OCBOCHUM 3HAHUW TMPUEMBI JIOTHYECKOTO MBINUICHHUS (aHajduW3a, CHUHTE3a, CpPaBHCHMS,
KJ1accuduKau, 000OIIEeHHS), PACKPBIBATh CMBICT OHOJOTMYECKUX IMOHATHHN (BBIACIATHL UX XapaKTepHbIE IMPU3HAKH,
YCTaHABJIMBATh CBSI3U C IPYTUMU MOHATUSIMU);

ONpEAEHsATh LENU ACATEIbHOCTH, 3aJaBas NapaMeTpbl M KPUTEPUH HUX JOCTHKEHHUS, COOTHOCUTH PE3YJIbTATHI
JIESITEIIbHOCTH C MOCTABJICHHBIMU LIESIMU;

HCIIOJIb30BaTh OMOJIOTHYECKHE TIOHATHUS JJIs1 0ObSICHEHUS (PAKTOB M SIBJICHUM KUBOUW MPUPOJIBI;

CTPOUTH JIOTHYECKHE PACCYKJICHHUS (MHIYKTHUBHBIC, JCIYKTHUBHBIC, 10 aHAJIOTHH), BBISBIATH 3aKOHOMEPHOCTH H
MPOTUBOPEYUHS B PACCMATPUBAEMBIX SIBJICHUAX, (DOPMYJIHPOBATH BHIBOJIBI M 3aKIIOUCHUS;

MIPUMEHATh CXEMHO-MOJICIIBHBIE CPEJICTBA JJISI MPEACTABICHUSI CYIIECTBEHHBIX CBA3€M M OTHOUICHHN B M3y4aeMbIX
OMOJIOTMYECKUX OOBEKTaX, a TakKe IPOTHBOPEUYMM PA3HOTO poJAa, BBIABICHHBIX B Pa3IWYHBIX HH(POPMAITMOHHBIX
WCTOYHHUKAX;

pa3pabarbiBaTh IUIAaH pPEIICHUST MPOOJEMbl ¢ y4€TOM aHaju3a HUMEIOUIUXCS MaTepUajbHbIX W HEMaTepUabHBIX
pECYpCOB;

BHOCUTH KOPPEKTHUBEI B JICITEIbHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIBTATOB LIEJISIM, OLICHUBATH PUCKHU TTOCIEACTBUI
JIESITEIIbHOCTH;

KOOPJAMHUPOBATH M BHITIOJIHATE PA0OTY B YCIOBHUSAX PEaIbHOTO, BAPTYAJIIBHOTO 1 KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.

2) 6a30BbIE MCCJIEIOBATEIbCKHE IeHCTBHS:

BIIAJCTh HABBIKAMHU YYEOHO-MCCIIEAOBATEILCKOM M MPOEKTHON JEATEIBHOCTH, HAaBBIKAMHU DPAa3pEIICHUs TPOOIIeM,
CIIOCOOHOCTBHIO M TOTOBHOCTBIO K CaMOCTOSITEILHOMY TOMCKY METOJIOB PEIICHUs MPAKTUYECKUX 3a7ad, MPUMEHEHHUIO
PAa3JUYHBIX METOJIOB ITO3HAHUS;

MCIIOJIb30BaTh PA3IMYHBIC BUJIBI ICSITEILHOCTH MO MOJYYEHUIO HOBOTO 3HAHMUSI, €T0 UHTEPIIPETALINH, TPE0OPa30BaAHUIO
Y TIPUMEHEHUIO B YUEOHBIX CUTYAIIUSAX, B TOM YHUCJIE MPU CO3AaHUN YUEOHBIX U COIUATBHBIX MPOEKTOB,;

dbopMHpPOBATh HAYYHBIN TUI MBIIIJICHUS, BIaI€Th HAYYHOU TEPMUHOJIOTHEH, KITFOUEBBIMH MMOHATUSIMH W METOJIaMU;



CTaBUTH U (HOPMYIHPOBATH COOCTBEHHBIE 33aUl B 00Pa30BaTENbHON JEATEIBHOCTH U KU3HEHHBIX CUTYAIHIX;

BBISIBJISITH IPUUMHHO-CJIEICTBEHHBIE CBS3H U aKTyalIM3UpPOBATh 3a/1auy, BBIIBUTATh THIIOTE3Y €€ PEIIeHUs, HAXOIUTh
apryMEHTHI JUIsl I0KAa3aTeNbCTBA CBOMX YTBEPKICHHM, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PELLICHHUS;

aHAJIM3UPOBATh IOJIYYEHHBIE B XOJI€ PELICHUS 3aJaud pe3yjbTaTbl, KPUTUYECKH OLIEHUBATh HX JIOCTOBEPHOCTH,
IPOrHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBHSIX;

JIaBaTh OLIEHKY HOBBIM CHUTYaIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

OCYULIECTBJIATH 1IEJICHANPABICHHBIN TOUCK TIEPEHOCA CPEACTB U CIIOCOOOB JEHCTBHS B MPO(ECCUOHATBHYIO CPENY;

YMETb [IEPEHOCUTH 3HAHUS B IO3HABATEJIbHYIO U MPAKTUYECKYIO 00JIACTH )KU3HEAEATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIIBUTaTh HOBBIE WJEU, MpearaTb OpPUTMHAJBHBIE IOAXOJbl M PEIICHUs, CTaBUTh NPOOJEMBl U 3a/1ayH,
JOMYCKaloUMe albTEePHATUBHbBIC PEILICHHUS.

3) pabora ¢ uHpopmManmeii:

OPUEHTHPOBATHCSI B PA3IMYHbIX HCTOYHUKAX HH(popMmanuu (TEKCTe y4eOHOro mocoOus, Hay4YHO-TIOIMYJISIPHON
auTepaType, OMOJIOTHYECKUX CIIOBapsAX U CHPaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax AaHHBIX, B VIHTepHETE), aHAIM3UPOBAThH
MH(OpPMAIMIO pa3UYHBIX BUIOB M (OpM TMpEACTaBICHUS, KPUTUYECKH OLEHUBATh €€ JOCTOBEPHOCTh M
HEMPOTUBOPEYUBOCTb;

dbopMyIHpOBaThH 3aPOChl U MPUMEHSATHh Pa3IMYHbIE METOJbI MPU MOUCKE U OTOOpe OMoJIorMyecKord uHbOpMaluu,
HEOOXOIMMOM JIJIs1 BBITIOJTHEHUS YICOHBIX 3a/1a4;

puoOpeTaTh OMBIT UCIIOJIB30BAHNUS HH(POPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUHA, COBEPLICHCTBOBAThH KYJIbTYPY
aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOATENLHO BbIOUPATh ONTUMAIbHYIO (OPMY Mpe/ICTaBICHUs OMOJIOrMYecKo MHpopMaluu (CXembl, Tpaduky,
Jarpammbl, TaOJIHUIIbl, PUCYHKH U IPYTOE€);

UCIOJIb30BaTh HAYUYHBIM SI3bIK B KAa4eCTBE CpEACTBa IpuU padboTe ¢ OMoJormueckod uHpoOpManuen: MPUMEHSTH
XUMHUYECKHe, (PU3NUECKUe U MaTeMaTUYeCKre 3HaKH U CUMBOJIbI, (POPMYJIbl, a00peBUaTypy, HOMEHKIATYPY, UCTIOIb30BaTh
U Ipeo0pa30BbIBaTh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATJISTHOCTH;

BJIAJ€Th HABBIKAMHU PACMO3HABAHUS U 3aIIUThl HH(MOpMAIUU, HTHPOPMALIMOHHOM 0€301MaCHOCTH JTUYHOCTH.

OBi1aieHHe YHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMH 1eHiCTBUSIMM:



1) o0menme:

OCYILECTBISATH KOMMYHHUKAIIMU BO BCeX cepax KU3HU, aKTUBHO yYaCTBOBATh B AUAJIOTE WIIM TUCKYCCHH IO CYIIECTBY
oOcy>kaaemMoll TeMbl (YMEHHUE 3aJaBaTh BOIPOCHI, BHICKA3bIBATH CY)KICHUS OTHOCHUTEIHHO BBITIOJHEHUS MpeiaraeMoi
3aJ]a4uM, yYUTHIBaTh HUHTEPECHI U COTJIACOBAHHOCTD IMO3ULIUN APYTUX YYACTHUKOB JUAJIOTa WIH JUCKYCCHH);

pacrno3HaBaThb HEBEpOAJbHBIE CpelICcTBa OOIIEHMsS, NOHMMATh 3HAYEHHE COLMAIBHBIX 3HAKOB, IPEINOCHUIOK
BO3HUKHOBEHUSI KOHQIMKTHBIX CUTYallUid, yMETb CMATYaTh KOH(MIUKTHI U BECTH IEPETOBOPHI;

BJIAJETh PA3IMYHBIMU CIIOCOOAMU OOLIEHUS W B3aUMOJCHUCTBUS, IOHUMATh HAMEPEHUS IPYTUX JIOJEH, MPOSBIATH
YBa)XXUTEJIbHOE OTHOIIEHHE K COOECETHUKY U B KOPPEKTHOM (opMe (HOpMyJIMpOBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO M3J1araTb CBOIO TOUYKY 3PEHUS C UCIOJIBb30BAHUEM S3BIKOBBIX CPEICTB.

2) coBMeCTHasl 1eATeTbHOCTD:

NOHUMATh U HCIOJIb30BAaTh MPEUMYUIECTBA KOMAHIHOM W MHIWBHUAYaIbHOU paOOTHI MPU PEHIEHUH OMOJIOTHYECKON
po0emMbl, 00OCHOBBIBATH HEOOXOAMMOCTbh MPUMEHEHHUS TPYIIOBBIX (OPM B3aUMOJECUCTBHUS NPHU PEHICHUH Y4EOHOU
3aJ1a4u;

BbIOMpATh TEMATHUKY U METOJbl COBMECTHBIX JEUCTBUI C yUETOM OOIIMX UHTEPECOB U BOZMOXKHOCTEH KaXKJ10TO YjieHa
KOJUIEKTHBA;

NPUHUMATh L€JIM COBMECTHOM NI€ATEIbHOCTH, OPTraHU30BbIBATh U KOOPJIMHUPOBATH JEUCTBUS MO €€ JOCTHXKEHHIO:
COCTaBJISITh TUIAH JIEUCTBHM, paclpenesiaTh poJid ¢ YYETOM MHEHMI YYaCTHUKOB, OOCYKIaTh PE3yJbTaTbl COBMECTHOM
paboTHI;

OLICHMBAaTh KAayeCTBO CBOEr0 BKJaJa M KaXJIOr0 y4YacTHHKA KOMAaHIbl B OOIIMH pe3yapTaT MO pa3pabOTaHHBIM
KpUTEPUIM;

npeajiaraTh HOBbIE MTPOEKTHI, OLICHUBAThH UEH C MO3UIIMH HOBU3HBI, OPUTMHAILHOCTH, MPAKTUYECKOW 3HAUUMOCTH;

OCYLIECTBJISTh IO3UTUBHOE CTPATETMYECKOE ITOBEAEHUE B PA3JIUYHBIX CHUTYalMsIX, HPOSBIATH TBOPYECTBO U
BOOOpaKeHHUE, OBITh HHUITUATHBHBIM.

OByaieHHe YHMBEPCAJIbHBIMH PeryJISTHBHBIMHU ACHCTBUAMM:

1) camoopranm3anusi:

UCII0JIb30BaTh OMOJOTMYECKHUE 3HAHUS JJI BBISBIICHUS MMPOOJIEM U UX PEUICHUS B )KU3HEHHBIX U YUEOHBIX CUTYalUsX;



BBIOMPATh HA OCHOBE OMOJOTMYECKUX 3HAHUM LIEJIEBBIE U CMBICIIOBBIE YCTAHOBKHM B CBOMX JIEUCTBHSIX U MOCTYIIKAaX MO
OTHOILIECHMIO K JKUBOU IPUPOJE, CBOEMY 3I0POBBIO U 3J0POBBIO OKPYKAIOIINX;

CaMOCTOSITENIFHO OCYIIECTBISITh MO3HABATEIBHYIO JESTEIBHOCTD, BBIABIATH MPOOJIEMBI, CTAaBUTh U (HOPMYITHPOBATH
COOCTBEHHBIE 33J1a4u B 00pa30BaTEIbHOMN I€ATEIbHOCTH U JKU3HEHHBIX CUTYAIIUX;

CaMOCTOATENIbHO COCTaBJIATh IUIAH PEIICHHS MpoOJieMbl C YY4ETOM HMMEIOLIUXCS PECYpPCOB, COOCTBEHHBIX
BO3MOKHOCTEMN U MPEANIOYTECHNN;

JIaBaTh OLICHKY HOBBIM CHUTYaIlUsIM;

pacuIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHIM;

JIeJ1aTh OCO3HAHHBIM BHIOOD, apryMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTh 3a PELICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO IIMPOKON SPYAULMU B pPa3HbIX 00JIACTAX 3HAHUM, MOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTENIbHBIN U KYJIbTYPHBIN YPOBEHbD.

2) CAaMOKOHTPOJIb:

J1IaBaTh OLICHKY HOBBIM CUTYyalHsIM, BHOCUTh KOPPEKTUBBI B JIESITEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB
LEIISIM;

BJIAJCTh HABBIKAMU MO3HABATENBHON pe(dIeKCHMH Kak OCO3HAaHUS COBEPIIAEMBIX JEHCTBUA W MBICIUTEIbHBIX
MPOLIECCOB, X PE3YyJbTaTOB U OCHOBAHMM, MCIOJB30BaTh MPUEMBI PEPIEKCUN JIsl OLEHKH CUTYyallud, BHIOOpa BEPHOIrO
peleHns;

YMETh OLICHUBATH PUCKU U CBOEBPEMEHHO IIPUHUMAThH PEIICHUS 110 X CHUKEHHUIO;

MIPUHUMATh MOTUBBI U apTYMEHTHI APYTUX MPU AHATU3E PE3YIbTATOB AEATECIBHOCTH;

3) npuHsTHE CeOs ¥ IPYTUX:

MPUHUMATH ce0sl, TOHUMasi CBOM HEJIOCTATKU U JJOCTOMHCTBA;

IIPUHUMATh MOTUBBI U aAPTYMEHTBI APYTUX MPU AHATU3E PE3YIbTATOB AEATEIbHOCTH,

MPU3HABATh CBOE MPABO M MPABO JPYTUX HA OMIMOKY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOrO YeJIOBEKA.

NHNPEAMETHBIE PE3YJIBTATBI



[IpeameTHbie pe3ynbTaThl 0cBoeHuUs nporpammbel COO 1o 6uosoruy Ha 6a30BOM YPOBHE BKIIIOUAIOT CHEIU(PUYECKUE
s yaeOHoro npeameTa «buosorusy HaydHbIE 3HAHUS, YMEHUS U CIIOCOOBI IEHCTBUI 1O OCBOCHHIO, HHTEPIPETAIIUU H
npeo0pa30BaHUI0 3HAHWMA, BUABI JIEATCILHOCTH IO TOJYYCHHIO HOBOTO 3HAHUS W MPUMEHCHHWIO 3HAHWHN B Pa3IMYHBIX
y49eOHBIX CHUTYyaIMsIX, a TAKKE B PEATHHBIX )KU3HEHHBIX CUTYaIUsIX, CBA3aHHBIX ¢ OMOJIOTHEH. B mporpamme mpeamMeTHbIe
PE3YNIBbTaThI MIPEACTABICHBI IO TO/IaM O0yUYEHUSI.

[TpenMeTHBIC pe3yabTaThl OCBOCHUS yueOHOTO mpenmMera «bruonorusy ¢ 10 Knacce TOMKHBI OTPAXKATh:

c(hOpMHPOBAHHOCTh 3HAHUNW O MECTE€ M POJIM OMOJOTMU B CHCTEME HAy4YHOIO 3HAHMSI €CTECTBEHHBIX HAyK, B
(GhOpMHPOBAHUN COBPEMEHHOMN €CTECTBEHHO-HAYYHOW KapTHHBI MUPa U HAYIHOTO MUPOBO33PEHUS, O BKIIAJE POCCUUCKHUX U
3apyOEKHBIX YUEHBIX-ONOJIOTOB B Pa3BUTHE OUOIOTHH, (DYHKIIMOHATLHOW TPAMOTHOCTH Y€JIOBEKA JIJIS PEIICHUS KU3HECHHBIX
3aj1ay;

YMEHHUE PACKPBIBATh COJEPKaHHE OMOJIOTMYECKUX TEPMUHOB U TOHSTHM: >KH3Hb, KJIETKA, OpPraHu3M, MeTaboIn3M
(oOMEH BemIeCTB W TPEBpAIEHUE SHEPIHH), TOMEOCTa3 (CaMOpPETYISIIUs), YpOBHEBAas OpraHW3AIMs JKUBBIX CHCTEM,
CaMOBOCTIPOU3BEICHHE (PETIPOIYKITHS), HACICICTBEHHOCTh, U3MEHUYUBOCTD, POCT U PA3BUTHUC;

YyMEHUE WU3Jaratb OHOJIOTMYECKHE TEOpuH (KJIETOYHAs, XPOMOCOMHAas, MYyTallMOHHAs, IIEHTPAJbHAs J0TMa
MOJIEKYJIIpHO# Ouonorun), 3akousl (I'. Mennens, T. Moprana, H. 1. BaBunoBa) u yuenus (0 meHTpax MHOT000Opasus u
MIPOUCXOXKIEHUS KyIbTypHbIX pacTenuit H. 1. BaBunosa), onpeaensats rpaHUIlbl KX TPUMEHHUMOCTH K KUBBIM CUCTEMaM;

yYMEHUE BIIAJ€Th METOIaMH HAYYHOTO TIO3HAHUS B OMOJIOTHH: HAOMIOACHUE U OMMMCAHKE JKUBBIX CUCTEM, TIPOIIECCOB U
SIBJICHHUI, OPTaHU3AIUs ¥ TIPOBEICHUE OMOIOTHYECKOTO IKCIIEPUMEHTA, BEIABUKCHUE TUIIOTE3bI, BBISIBJICHUE 3aBUCUMOCTH
MEXIy UCCIIeIyEMBbIMHU BEJIMYMHAMHU, OOBSICHEHUE TIOJTYYCHHBIX PE3YJIHTATOB, UCIIOJIb30BAHHBIX HAYYHBIX TOHITHH, TEOpU
Y 3aKOHOB, YMEHUE JIeNIaTh BHIBOJIBI HA OCHOBAaHUH TIOJyUYCHHBIX PE3YyJIbTaTOB;

YMEHUE BBIJICIATh CYIICCTBEHHBIC MPU3HAKH BHPYCOB, KIETOK MPOKAPUOT M DYKAPUOT, OJHOKJICTOUHBIX H
MHOTOKJICTOYHBIX OpPTraHW3MOB, OCOOCHHOCTH TIPOIIECCOB: OOMEHA BENICCTB W TPEBPAICHUS DHEPTUU B KIIETKE,
dboTocuHTE3a, TUTACTUIECKOTO M SHEPTETUIECKOT0 OOMEHa, XEMOCHHTE3a, MUT03a, MeH03a, OTUIOIOTBOPEHUS, Pa3MHOKEHUS,
WHIMBUTyaIbHOTO Pa3BUTHsI OpTaHn3Ma (OHTOTCHE3);

yMEHUE TPUMEHSTh TOJYyYCHHbIE 3HAHUS ISl OOBSCHEHUS OMOJIOTMYECKHX IMPOIIECCOB U SIBIICHUMW, JJIA MPUHSATHUSA
MPAKTUYECKUX PEIICHUN B IMOBCEIHEBHOW JKM3HU C IENIBIO0 0OecreueHuss 0e30MacHOCTH CBOETO 370POBBS M 3I0POBbS



OKpYXKaIOIIUX JIIOJIeH, COOMIO/IEHUS HOPM TPaMOTHOTO TOBEACHHUS B OKPYXAIOUIEH NPUPOAHON cpeje, MOHUMaHHE
HEOOXOJMMOCTH HCIIOIB30BaHUS JOCTHKEHUI COBPEMEHHON OHOIIOTMM M OMOTEXHOJOTHH [UIsl paliOHaJIBHOTO
PUPOIOTIOIH30BAHUS;

YMEHHME pellaTh 3JIEMEHTAPHbIE TI€HETHMYECKUE 3aJaud Ha MOHO- U JUTHOPHUIHOE CKpELIMBAaHHUE, CLEIJICHHOE
HACJIEJOBaHUE, COCTABIATh CXEMbl MOHOTMOPUIHOIO CKPEIMBAaHUS AJIsl NPEICKAa3aHMs HACJIEIOBaHHUS INPU3HAKOB Y
OpTraHH3MOB;

YMEHUE BBINOJHATh JAOOPATOPHBIE U NPAKTUUYECKUE padOThI, COONIOAATH MpaBuia MpU padoTe ¢ y4eOHBIM H
71a060paTOPHBIM 000PYI0BAHUEM;

YMEHHME KPUTHUUYECKU OLEHUBATh U MHTEPIPETHUPOBATh MHPOPMALIMIO OMOJIIOTHUYECKOTO COJEPKaHuUs, BKIIIOUYAIOIIYIO
NICEBJOHAYYHbIE 3HAHUS U3 PA3IMYHBIX HICTOYHUKOB (CpECTBAa MacCOBOM MH(OpMaLIMU, HAYYHO-IOMYJISIPHbIE MaTE€pPHUAIbl),
THYECKHE aCTIEKThl COBPEMEHHBIX MCCIIEIOBAaHUH B OMOJIOTHH, MEIUIIMHE, ONOTEXHOJIOTHH;

YMEHHUE CO3/1aBaTh COOCTBEHHBIE MUCbMEHHBIE U YCTHBIE COOOIIEHUs, 00001as OMOJOTMYECKYI0 UH(OPMAIUIO U3
HECKOJIbKMX UCTOYHUKOB, TPAMOTHO KCII0JIb30BaTh MOHSATUWHBIN anmapaTr OMoJIoTuu.

TEMATUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuectBo yacos JJIeKTPOHHbIE
HanmeHoBaHMe pa3/ieioB U TeM ungpoBbIe
Ne i/m P Konrtpouabnbsie IIpakTnueckue (ubp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bu6mmoreka [JOK
! bronorns kak Hayka 2 05 https://m.edso00.ru/7f41¢c292
2 JKuBEIE CHCTEMEI U X OpraHUu3anus 1 BI/I6J'II/IOTCK3 HOK
p . https://m.edsoo.ru/7f41c292
bu6mmorekxa [IOK
3 X i 8 1
HMHUYCCKHU COCTAaB U CTPOCHUC KIICTKU https://m.edsoo.ru/7f410292
bu6mmorexa [IOK
4 XK 6
MBHCACATCIRHOCTS FACTIH https://m.edsoo.ru/7f41c292



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

5 Pa3zMHOkeHUEe 1 MTHAUBUAYATbHOE PAa3BUTHE 5 1 bubnmoreka [JOK
OpTraHU3MOB https://m.edso0o.ru/7f41c292

5 HacnenctBeHHOCTb M U3BMEHUYMBOCTh 8 15 bubmuorexa [JOK
OpraHM3MOB ' https://m.edsoo.ru/7f41c292

7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnmoreka [JOK
OMOTEXHOJIOTUHU https://m.edsoo.ru/7f41c292

bubmuorexa [JOK
8 Pesepaiioe Bpens L https://m.edsoo0.ru/7f41c292

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 4
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Koutposabubie I[IpakTnueckue
n/n Bceero u3ydyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
bubnuoreka [{OK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edsoo.ru/863e632a
Mertozbl TO3HAHKS )KHBOU
npupojsl. [IpakTudeckas padora
2 NI: lp«Ii[ICHOJ'IIiBOBaHI/IC a31§)II/IqHLIX 1 0.5 bubmorexa HOK
B P ' https://m.eds00.ru/863e6122
METOJIOB IPH U3YUCHUU
OMOJIOTHYECKUX 00BEKTOBY
3 buonornueckue cucrtemsl, 1 bubmmoteka IIOK
MIPOLECCHI U UX U3YUYEHHUE https://m.eds00.ru/863e6564
4 XUMHYECKHH cOCTaB KiIeTKU. Boma 1 bubmmoreka IIOK
Y MUHEPAJIbHBIE COJIU https://m.eds00.ru/863e674e
bu6mmoteka IIOK
5 b .C 0 1
CATICH, LOCTAB M CTPOCHHE DEIKOB https://m.eds00.ru/863e6b72
®epMeHThl — OMOJOTHYECKHE
KaranuzaTtopsl. JlabopaTopHas
6 pabora Ne 1 «M3yuenue 1 05 bubnuotexa [JOK
KaTAINTUYECKON aKTUBHOCTH ' https://m.edso0.ru/863e6b72
dbepMEeHTOB (Ha IpUMepe aMHIIa3bl
WJIM KaTaasbl)»
b K
7 VYraeBospl. JIunuas 1 momorexa 110

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



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

bubnunoreka LIOK

8 Hyxentosbie kuciotsl. ATO https://m.edso00.ru/863e6d5c
9 Hcropust 1 MeTObI U3y4EHHUS bubmmoreka [JOK
kietku. Knetounas teopus https://m.eds00.ru/863e6e88
10 Knerka xak nenocrtHas xxuBas
cucremMa
CTpoeHue 3yKapuoTHYECKOM
kneTku. JlabopaTopHas pabota No 2
«M3yueHue cTpoeHus KJIETOK bubnuoreka [IOK
11 pacTeHMi, KUBOTHBIX, TPUOOB U 0.5 https://m.eds00.ru/863e6ff0
OaxTepuii ol MUKPOCKOIIOM Ha https://m.eds00.ru/863e716¢c
TOTOBBIX MUKpOIpEnapaTax U ux
OTHCAHUE»
bubnunoreka LIOK
12 (JOMeH BEIECTB M META0OMH3M https://m.eds00.ru/863e766¢
bubmmoreka IIOK
13 Potocires. XemocHrres https://m.eds00.ru/863e7c98
. bubmuorexa [IOK
14 DHepreTHieckui 0omer https://m.edsoo.ru/863e7aae
JKvi3HEeHHBII UK KIETKH.
Jlenenue kneTku. MuTos.
15 JlaGoparopHas pabota Ne 3 05 bubmuoteka [IOK
«Habmroieane MuTO3a B KJIIETKAX https://m.edsoo.ru/863e7dc4
KOHYHMKA KOpeIlIka JyKa Ha
TOTOBBIX MUKPOTIpETapaTax»
16 buocunTe3 Oenka. Peakmms but6mmoreka [IOK
MaTpUYHOIO0 CUHTE3a https://m.eds00.ru/863e796e
17 Tpaucnsius — OuocuHTe3 Oenka bubmmorexa TIOK

https://m.edso00.ru/863e796e
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18 Hexknerounsie popmbl )KU3HH — Bu6mumotexa [JOK
BHUPYCHI https://m.eds00.ru/863e7540
bubnunoreka LIOK
19 ®DopMbI Pa3MHOKEHUST OPTaHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
N bu6nuoreka [IOK
20 Meitos https://m.edso0o.ru/863e7f4a
OO6pa3oBaHue U Pa3BUTHE MOJIOBBIX
kJ1eToK. OMI010TBOPEHHUE.
JlaGopaTtopHnast padota Ne 4 bubnnorexa [JOK
21 0.5
«M3y4eHue cTpoeHus MOJIOBBIX https://m.edso0.ru/863e81h6
KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax»
29 WNunuBuayansHOE pa3BUTHE bubnuoreka [IOK
OpraHU3MOB https://m.eds00.ru/863e8436
I'eneTnka — Hayka o
23 Hacle CTBeHHOgFKI/I u bubmorexa HOK
g https://m.eds00.ru/863e86f2
U3MEHUYUBOCTH
3aKOHOMEPHOCTH HACJIeIOBAHUS
24 1} I/I3HaKO]I3) Monoru6 I/II[ HOE brbmmorexa LTOK
P ) prA https://m.eds00.ru/863e8878
CKpEIIUBaHHE
WTHOPUIHOE CKpEIINBaHHUE.
25 éIaKOH iejaBHcmforH; bubmorexa [TOK
https://m.edsoo.ru/863e89a4
HACJICJIOBaHMsI PU3HAKOB
CrenneHHOe HacJIeJOBaHNE
26 npu3HakoB. JlaboparopHas pabota 05 bubnmnoreka [JOK

Ne 5 «M3yuenune pe3ynbTaToB
MOHOTHOPHUIHOTO W TUTHOPUTHOTO

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



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
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CKpEILIMBaHUA y Jp030(HIIbI HA
TFOTOBBIX MUKPOIIPEIapaTax»

I'eneruka nosa. Hacnenopanue bubmuorexa [IOK
27 1
MPU3HAKOB, CLEIJIEHHBIX C IIOJIOM https://m.edsoo.ru/863e8c60
N3menunBocTh. HenacnencrsenHas
M3MEeHYUBOCTb. JlabopaTopHas
paborta Ne 6. Uzyuenue bubnmnoreka HOK
28 . 1 0.5
MOIU(DUKATTMOHHOW U3MEHUHUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHNE BAPUALIMOHHOTO Psijia
Y BapUallMOHHON KPUBOI»
HacnenctBeHHas ”3MEHYHBOCTb.
29 Jlaboparopnas pabota Ne 7. 1 05 bubnnorexa [JOK
«AHamu3 MyTaluui y 1po30Qusl https://m.edsoo.ru/863e8efe
Ha TOTOBBIX MUKPOTIpEIIapaTax»
bubnmorexa LIOK
30 Tenernia esiobeta 1 https://m.edsoo.ru/863e8d78
PesepBHeIit ypok. O6006111€HNE TTO
31 teme «HacnencTBeHHOCTh U 1
W3MEHYHBOCTH OPTAaHU3MOBY
bubnmorexa LIOK
32 Cenekums kak Hayka i mpotece 1 https://m.edso00.ru/863e9214
33 MeToap! 1 TOCTHIKEHUS CEJIEKIINNA 1 bubnunorexa LIOK
pPacTEeHUN U KUBOTHBIX https://m.edso00.ru/863e9214
34 buotexHoorus kak orpacib 1 bubnuotexa [JOK
MIPOU3BOICTBA https://m.edso0.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 34 4
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* buosorus, 10 xknacce/ [Taceunuk B.B., Kamenckuii A.A., Py6iioB A.M. u nip.;
ITon penakuueit [laceunuka B.B. AknmonepHoe o61iectBo «31aTenbeTBo

«HpOCBCHICHI/Ie»

METOJIUYECKHUE MATEPUAJIBI JIJI51 YUUTEJISA
- [Taceunuk B.B., Kamenckuii A.A., Pyouos A.M. u nap. /Ilox pen. Ilaceunuka
B.B.//buomnorus.

bazossiit yposens 10 - 11 kiacc (o 25 centsops 2025 roga)

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://m.edsoo.ru/
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