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HHOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke mHporpaMmbl MO OHOJOTMM TEOPETUYECKYIO OCHOBY IS
onpeneneHusl MOAXOAOB K (OPMUPOBAHUIO COJIEPKAHHUS Y4eOHOTO MpeaMeTa
«buonorus» coctaBuiaM: KoHuentyaibHble nojoxenus DIrOC COO o
B3aMMOOOYCIIOBJICHHOCTH IEJIeH, COAEpKAaHMSA, pe3yNbTaToB OOydeHUs U
TpeOOBaHUIl K YPOBHIO MOJATOTOBKH BBHIMTYCKHUKOB, MOJO0XKEHHUS 00 OOIIUX HENAX U
NPUHIHNINAX, XaPAKTEPU3YIOIIUX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEOHETO
obmero oOpa3oBanuss B Poccuiickoit ®Denepany, a TakkKe TOJOKEHUS O
cnenuduke OMoyoruu, €€ 3Ha4YeHUH B MO3HAHUU JKUBOM MPUPOABI U 00ECTICUCHUN
CYILIECTBOBAHMS YeJIOBeYeCKOro obmiectBa. COrIACHO HAa3BaHHBIM MOJIOXKEHUSM,
OIpe/ieNIeHbl OCHOBHBIE (PYHKIIMU TPOTPaMMBbI 110 OUOJIOTHH U €€ CTPYKTYpa.

[IporpaMma 1o Ouosiorun Ja€T MpeAcTaBlIeHUE O LesIX, o0 oOuieit
CTparerud OOy4YeHMs, BOCHUTAHUS M Pa3BUTHS OOYYaIOIIUXCS CpEJCTBAMU
yueOHoro mnpeamera «buonorus», omnpeneiaseT 00s3aTenbHOE MPEIMETHOE
colepKaHUe, €ro CTPYKTypy, paclpeielieHHe 1O pas3jieliaM U TeMawm,
PEKOMEHIyEMYIO MOCIEN0BATEIbHOCTh U3YUEHUsI Y4eOHOro Marepuaia ¢ y4eToM
MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBSA3EH, JIOTUKH 00pa30BaTEIbHOTO
npoluecca, BO3paCTHbIX 0COOEHHOCTEN 00yUYaroIuXCsl.

B nporpamme 1o OHONOIMM TakKe YYMTHIBAIOTCS TpeOOBaHUA K
MJIAHUPYEMBIM JIMYHOCTHBIM, METANpeAMETHbIM M TNPEIMETHBIM pe3yJbTaTam
oOyueHuss B (OPMHpPOBAHMU OCHOBHBIX BHJIOB Yy4E€OHO-TIO3HABATEIIHLHOU
NeSATEeIbHOCTH/YUEOHBIX JEHCTBUNM OOy4YaloIMXCSd IO OCBOCHMIO COJACpIKAHUS
OMOJI0rMYecKOro o0pa3zoBaHusl.

B nporpamme no 6uosoruu (10—11 kmaccel, 6a30BbIi YPOBEHb) peaii30BaH
MPUHIUI TMPEEMCTBEHHOCTH B M3Yy4YEHHM OHWOJIOrMM, Oyiaroiapsi 4yemy B HeEl
MPOCMAaTPUBAETCSl  HAMpPaBICHHOCTh HA pa3BUTHE 3HAHWM, CBA3AHHBIX C
(GopMUpOBaHHEM  €CTECTBEHHO-HAyYHOTO MHUPOBO33pEHUS, LEHHOCTHBIX
OpUEHTALN JIMYHOCTH, SKOJOTUYECKOIO MBIIIJIEHUS, IPEICTABIECHUN O 3I0pPOBOM
oOpa3e XHM3HM M OEpeKHBIM OTHOIIEHHEM K OKpY’Karolleil MpUpOTHOU cpeje.
[TorTOMy Hapsaxy ¢ U3ydeHHEM O0OIeOMOIIOrMYeCKUX TEOpUM, a TaKKe 3HAHUU O
CTPOEHHUU >KUBBIX CUCTEM PAa3HOTO PaHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOUIUX B
HUX TPOIECCOB B Mporpamme Mo OMOJOTHH yAEIECHO BHUMAaHUE HCIIOJIb30BAHUIO
MOJYYEHHBIX 3HAHHWI B NMOBCEIHEBHOM >KU3HM JUISl PEILICHUS MPUKIAJAHBIX 33/]a4, B
TOM 4YHCle: NPO(QUIAKTUKMA HACIEIACTBEHHBIX 3a00JIEBAaHUM 4YeNOBEKa, MEIUKO-
T€HETUYECKOTO KOHCYJIbTUPOBaHUS, 000CHOBaHHUS AKOJIOTMYECKU
[IEJ1eCO00pa3HOro TMOBEACHUS B OKpYXalollled MNPUPOJHOM cpeje, aHalu3a
BJIMSIHUSL XO3AMCTBEHHOW IEATEIBHOCTH YEJIOBEKAa HA COCTOSHUE NPUPOIHBIX H
HCKYCCTBEHHBIX SKOCUCTEM. Y CUJIEHUE BHUMAHMS K IMPUKIAIHON HAIPABIEHHOCTH
ydyeOHoro npeamera «buonorus» MpoJUKTOBAaHO HEOOXOJIMMOCTBHIO O0OecreueHus



YCIIOBUHM JIJIsl pEIICHUs OJTHOM M3 aKTyaJbHBIX 3aj[au IKOJIHOTO OHOJOTrHYEeCKOr0o
oOpa3oBaHMs, KOTopas mpeamnojaraetT ¢GopMuUpoBaHHE Yy  OOydYarOIIUXCS
CIIOCOOHOCTH aIallTUPOBATBCA K W3MEHEHHSIM JIUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'O MUpA.

buonoruss Ha ypoBHE CpeIHEro oOIIero 0Opa3oBaHWs 3aHUMAET BaXKHOE
mecto. OHa oOecrieunBaer (GpopMUpOBaHUE y OOyYarOUIMXCsl MPEICTABICHUNA O
HAyYHOW KapTHHE MHpa, paciiupsieT U 0o0oOIIaeT 3HaHUA O KUBOW mpupone, e€
OTJINYUTENIBHBIX NPHU3HAKAX — YPOBHEBOW OPraHU3allMM W JBOJIOLMH, CO3MAET
yCIOBUSI  JJIs:  TO3HAHWS ~ 3aKOHOB  JKMBOM  mpuponbl, (GOpMHUPOBAHUS
(GyHKIHOHATBHOM T'PaMOTHOCTH, HAaBBIKOB 3JI0pOBOrO W Oe3omacHoro obpasza
KU3HH, DKOJIOTMYECKOT0 MBIIUICHHS], HIEHHOCTHOIO OTHOILIECHHS K )KUBOM MPUPOJIE
U YEJIOBEKY.

bonbiioe 3HaueHre OMOJIOTUSI UMEET TAKXKE JJI PELIEHUS! BOCIIUTATEIbHBIX U
pa3BUBAIOIIMX  3aJad  CpelHero  obmero oOpa3oBaHMs, COLMAIU3ALUU
oOyuaromuxcs. M3yuenue Guonorun odecrieynBaeT yciaoBus Uil GOPMUPOBAHUS
WHTEJUICKTYAJIbHBIX, KOMMYHHMKAallMOHHBIX M  HWH(OPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJBTYphl, CIOCOOCTBYET MHTErpaldyd OMOJOTMYECKHX 3HAHHWM C
MPEACTABICHUSIMHU U3 JAPYTUX YYEOHBIX MPEIMETOB, B YACTHOCTH, (PUBHKHU, XUMUU
u reorpaduu. Ha3zBaHHbIE MOJOKEHUS O MpeAHA3HAYEHUU Y4YEOHOro mpeaMera
«buonorus» CcOCTaBUJIM OCHOBY JUIsl ONPEICNICHUS MOAXOAOB K OTOOpY H
CTPYKTYPUPOBAHHMIO €r0 COJAEp)KaHUs, TMPEACTABICHHOTO B MporpamMme Mo
ounonoruu.

Ot60op copepkanus yueOHoro mpenmera «buosorus» Ha 6a30BOM ypOBHE
OCYIIECTBJIEH C MO3ULMI KyJIbTypOCOOOpPA3HOIO MOAXO/Aa, B COOTBETCTBHH C
KOTOPBIM OOyYaroluecs: JOJDKHbl OCBOUTH 3HAHUS U YMEHHS, 3HAYUMBIC IS
dbopmupoBaHusi 0OIIEH KyJIbTYphbl, ONPEACISIONIME aJeKBATHOE TOBEJCHUE
YyeJjloBeKa B OKpY’Karolleld MPUPOAHOM cpelie, BOCTpeOOBaHHbIC B MOBCEIHEBHOM
KU3HU U TPaKTHUECKON aestenbHOCTH. Ocoboe MEecTo B 3TOM cucTeMe 3HaHWH
3aHUMAIOT 3JIEMEHTHI COAEPKaHUsI, KOTOPbIE CIY>KaT OCHOBOH Uit (OPMUPOBAHUS
IIPEICTABICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE Mupa U
[HEHHOCTHBIX  OPUEHTALMSIX  JIMYHOCTH,  CHOCOOCTBYIOIIMX  T'yMaHHU3allUU
OMOJIOTUYECKOTO 00pa30BaHMUS.

CTpyKTypupoBaHHE COJIEpKaHUS ydyeOHOro Marepuajla B Mporpamme Io
OMOJIOTHM OCYIIECTBICHO C YYE€TOM NPUOPUTETHOTO 3HAYEHMsI 3HAHUM 00
OTIMYUTEIBHBIX OCOOEHHOCTSAX KUBOM MPHUPOABI, O €€ YPOBHEBOW OpraHU3allU U
ABOJIIOLIMU. B COOTBETCTBHM C 3TUM B CTPYKType yueOHOro npeamera «buonorus»
BBIJIEJIEHBI CIICIYIOIINE COAEPKATEIbHbIE JIMHUU: «bHONOrHs Kak Hayka. Meroabl
Hay4yHOro mo3HaHus», «Kierka xak Ouonornueckas cucremayn, «OpraHusm Kak



ouonoruyeckas cucrema», «CucremMa ¥ MHOrooOpasue OpPraHuyecKOro MHpay,
«IBOJIONMS KUBON MPUPOJIBI», « IKOCUCTEMBI U MTPUCYIIIUE UM 3aKOHOMEPHOCTH.

Lens uzyuenus yueOHoro mpeamera «buomorus»y Ha 6a30BOM ypOBHE —
OBJIaJIcHUE  OOYy4YaloIMMHUCA  3HAHUSIMH O  CTPYKTYPHO-(QYHKIIMOHATHHOU
OpraHM3allMii JKUBBIX CHUCTEM pa3HOIO0 paHra M NPUOOpEeTEHUE YMEHUMU
WCIOJIb30BaTh 3TU 3HAHUS AJII TPAMOTHBIX JCHCTBHI B OTHOIICHHMH OOBEKTOB
YKUBOU MPUPOJIbI U PEIICHUS PA3TUYHbBIX KU3HEHHBIX MPOOIIEM.

JlocTikeHne nenu m3ydeHus ydyeOHoro npeamera «buonorus» Ha 6a30BOM
YpOBHE 00€CIIEUNBACTCS PEIICHUEM CIICAYIONINX 3a/1a4:

OCBOCHHME OOYYaIOIIMMHCS CUCTEMBI 3HAHUW O OHOJOTUYECKUX TEOPHUSX,
YUECHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUTIOTE3aX, MPaBUIIaX, CIyKaIlluX OCHOBOU
Uit OPMUPOBAHUSL MPEACTABICHUM O E€CTECTBEHHO-HAYYHON KapTHUHE MHpA, O
METO/aX HAay4YHOIrO MO3HAaHMs, CTPOEHUH, MHOTOOOpa3HH U OCOOEHHOCTSIX JKUBBIX
CHCTEM Pa3HOTO YPOBHS OPTaHHU3AINH, BBIIAIOMINXCS OTKPBITUSAX U COBPEMEHHBIX
UCCJIEIOBAHUSX B OMOJIOTHH;

dbopmupoBaHue y OOYYArONIMXCS TMO3HABATEIbHBIX, WHTEJUICKTYaJbHBIX U
TBOPUYECKUX CIOCOOHOCTEW B MPOLECCE aHaldu3a JAaHHBIX O NYyTSIX pa3BUTUS B
OMOJOTHH HAay4YHBIX B3TJSAO0B, UACH U TOIXOJOB K HM3YyUYEHUIO KUBBIX CHCTEM
Pa3HOTO YPOBHSI OPTaHU3AIUY;

CTAaHOBJICHHE Yy oOOydJarommxcss oO0mel KyJbTypbl, (YyHKIIMOHAIHLHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH U OLIEHUBATH SBJICHUS OKPY>KAIOIIETO
MHpa JKHBOW TPUPOJLI HA OCHOBAaHWUW 3HAHWW W OMNbBITA, MOJYyYCHHBIX TIPU
M3yYEeHUU OMOJIOTHH;

dbopmupoBaHre y OOy4YaONIMXCA YMEHHM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTUYECKUX 3HAHMM B MPAKTHUECKOW JEATEIHbHOCTH 4YEIOBEKa, pPa3BUTUU
COBPEMEHHBIX MEAUITMHCKUX TEXHOJOTUH U arpoOMOTEXHOJIOTHIA,

BOCIIUTaHUE YOEXKAEHHOCTH B BO3MOKHOCTH TMO3HAHUS YEJIOBEKOM >KHMBOM
MPUPOJIbI, HEOOXOTUMOCTU OEPEIKHOTO OTHOIIECHHUS K HEM, COOIOICHUS STUUECKUX
HOPM IPHU NPOBEJICHUN OMOJIOTUYECKHUX UCCIIEI0BAHMI;

OCO3HAHHWE IICHHOCTU OWOJIOTMYECKUX 3HAHWUW JUISI TIOBBIMICHUS YPOBHS
IKOJIOTUYECKOMN KyIbTYPHI, IUisl POPMUPOBAHUS HAYIHOTO MUPOBO33PEHHS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUN B TOBCEAHEBHOM XKU3HU TS
OLICHKH IOCJEICTBUI CBOEH AESTENIBHOCTH 110 OTHOLIEHUIO K OKPY’KaIOIIeH cpefe,
COOCTBEHHOMY 3/I0POBBIO, OOOCHOBaHHWE U COONIOACHHE MEP NPODUIAKTUKU
3a00JIeBaHU.

B cucreme cpennero oOmiero oOpazoBanusi «buosnorus», uzydaemas Ha
0a30BOM YpOBHE, SBISETCS O0sA3aTENbHBIM Y4YEOHBIM MPEIMETOM, BXOJISALIUM B
COCTaB MpeaMeTHOM 00aacTu « EcTecTBeHHO-HAyUHbIE IPEIMETHI.



Jlst m3ydenust Onoioruu Ha 6a30BOM yPOBHE CPEIHETO 00Iero oOpa3oBaHUs
otBoauTCs 34 vaca (1 yac B Hezen).
Peanu3zanus J1aHHOM MPOrpaMMbl TIPEIyCMaTPUBACT HCITOJIb30BAHHE
obopyoBaHus, cpeAcTB 00yueHus 1 Bocriutanus LlenTpa « Touka pocray.

1. OGmee obopy0BaHUE:
« Iudponas naboparopus yueHHUECKas

o Kowmmekt MMoCy bl 1 O60py,7_'[0BaHI/I$I I YYCHUYICCKUX OIIBITOB



COILEPKXAHUE OBYYEHMUSA
10 KJTACC

Tema 1. BuoJiorusi Kak HayKa.

buonorus kak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JAPYTUMH €CTECTBEHHBIMH HayKamH, pusocodueit, STUKOM, 3CTETUKON U MPaBOM.
Pons Ouonoruu B (QoOpMUpPOBaHMM COBPEMEHHOM HAy4YHOM KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTobl TO3HAHUS KUBOUM TPUPOABI (HAOII0EHUE, SKCIIEPUMEHT, ONTUCAHUE,
U3MEpeHue, KiIaccupuKanus, MOJICTUPOBAHUE, CTaTHCTHYEcKass 00paboTka
JTAHHBIX ).

JlemoHCcTpauuu:

IToptpetsl: Y. lapsun, I'. Mennens, H. K. Konbios, [[x. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTo/ bl TO3HAHUS )KUBOU MPUPOJIBD.

JlaGopaTopHble U NpaKkTHYecKue padoThbl:

[Ipaktrnueckass padora Ne 1. «lcnonp3oBaHWe pa3IUYHBIX METOAOB MPHU
M3YyUYECHUH OMOJIOTHUECKUX OOBEKTOBY.

Tema 2. )KuBble cucTeMbl U X OPraHU3aIMS.

Kusble cuctembl (OMOCUCTEMBI) KaK MpeAMET u3ydeHus: ouosioruu. Otinnuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOJIBI.

CBoiicTBa OMOCHCTEM U MX pazHOOOpa3ue. YPOBHU OpraHU3aIuu OUOCHUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIM, TKAaHEBbIA, OPraHU3MEHHBIN, MOMYJISIMOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTe0IeHOTUYECKU ), OMOCEPHBII.

JlemoHCcTpauuu:

Tabnuibl 1 cxembl: «OCHOBHBIC TTPU3HAKH KU3HWY, « Y POBHHU OpPTaHU3AIUU
YKABOU IIPUPOIBI».

O6opynoBanue: Mojienb Mosiekysl JIHK.

Tema 3. XuMu4ecKkuii cCOCTAB M CTPOEHHE KJIETKH.

XUMHUYECKAN COCTAB KIIETKH. XHUMHUUYECKUE DJIEMEHTBI: MaKPOIJIEMEHTHI,
MHKpPO3JIEeMEeHThl. Boia 1 MuHEpaibHbIE BELIECTBA.

OyHKIMM BOABI M MHUHEpaJIbHBIX BelleCTB B KieTke. lloanepikanue
OCMOTHUYECKOT0 OanaHca.

benku. CoctaB u ctpoeHre OEIKOB. AMHUHOKHCIOTBI — MOHOMEPHI OEIIKOB.
He3ameHnnmble 1 3aMEHUMbIE aMUHOKHUCIOTHI. AMUHOKUCTIOTHBIM COCTaB. Y POBHHU
CTPYKTYphl O€IKOBOW MOJIeKyJbl (TIepBUYHAs, BTOpUYHAs, TpPETUYHAS U
YeTBEpPTUYHASL CTPYKTypa). XHUMHYECKHE CBOIlcTBa OenkoB. buonornueckue
byHKIIMU OEJKOB.



depmenTsl — Owonormyeckue Karamuszatopbel. CTpoeHue depmeHTa:
aKTUBHBIM TEHTp, cyOcTpatHas cnenupuuHocTb. KodepmeHntsl. BuramMuHbl.
OTnuuust PepMEHTOB OT HEOPTAaHMYECKUX KaTaIH3aTOPOB.

VYraeBoasl: MoHOcaxapuabl  (TJIOKO3a, pudo3a ©  Je30KCHpu003a),
aucaxapuiel - (caxaposa, JaKTo3a) M mojucaxapuibl  (Kpaxmall, TJUKOIEH,
1esutoo3a). buonornueckne GyHKIUU YTI€BOIOB.

Jlununer:  Tpuraunepuasl, Qochomunuasl, crepounsl. [ MaPOPUIBHO-
ruapodobHbie cBoiicTBa. buonornueckue Qynkuuu aunugoB. CpaBHEHHE
yTJIEBOJIOB, OCJIKOB U JIMIHIOB KaK UCTOUHUKOB YHEPTUHU.

HykneunnoBesie xkucinotrel: JIHK u PHK. Hykneotuasl — MoOHOMEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pyukiuu JJHK. Ctpoenne u ¢pynkuuu PHK.
Buast PHK. AT®: ctpoenue u GpyHKIIUH.

[{utonorus — Hayka o kierke. Knetounas Teopusi — npuMep B3auMOJEHCTBUS
uael u GakToB B HAYYHOM MO3HAHUH. METO/Ibl U3YUYEHUSI KIETKH.

Knerka kak mnemoctHas »xuBasg cuctema. OOLIMe MNpPU3HAKH KIETOK:
3aMKHyTasi HapyxHas mMemMOpana, monekysbl JIHK kak reHeruueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunel KJIETOK: JyKapuoTH4YecKass U Mpokapuothyeckas. OcoOeHHOCTH
CTpOEHHUS TpoKapuoThYeckor kieTku. Kierounas crenka Oakrtepuii. CTpoeHue
AYKapUOTHYECKON KJIeTKH. OCHOBHBIC OTJIMYHUS PACTUTEIBHOM, >KUBOTHOM H
IrpUOHON KJIETKH.

[IoBEpXHOCTHBIE CTPYKTYpPbI KJIETOK — KJIETOYHAsl CTEHKA, TJIMKOKAJIMKC, UX
¢bynkuuu. [Inazmarnueckas memOpana, e€ cpoiictBa u ¢pyHkuuu. [{uronnazma u eé
opranounbl. OnHomeMOpaHHbie opraHouabl kietku: IIIC, ammapar [Nombmxw,
mu30combl. [1oayaBTOHOMHBIE OpraHOWIbBI KJIETKH: MHUTOXOHJPHUH, IUIACTHUJIBL.
[Ipoucxoxaenre MUTOXOHIpUNA U TMactula. Buasl mnmactun. HememOpanHbIe
OpraHOMJbl KJIETKH: PHUOOCOMBI, KIETOYHBIA LEHTP, LEHTPUOIH, PECHUYKH,
KIyTUKA. QyHKIIMU OPraHOMIOB KIIETKU. BKitoueHus.

Anpo — perynaropHsiidi 1eHTp KieTku. CTpoeHue sjpa: siaepHas o00104Ka,
KapuoIuia3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHcrOpT BENIECTB B KIIETKE.

JdeMoHcTpanmuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. IlIneinen, P. Bupxos, [Ix.
Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panxinn, K. M. bap.

[wnarpammsbl:  «PacnpeneneHrne XMMUYECKUMX 3JIEMEHTOB B HEXKUBOM
npupoze», «PacrpeneneHne XuMUYECKUX 3JIEMEHTOB B KUBOW MIPUPOJEN.

Tabmuubr 1 cxembl: «llepuoguueckas TabnMIla XUMUYECKUX DIIEMEHTOBY,
«CTpoeHue MoJIeKyJIbl BOJbD», «brocunrtes 6enka», « CTpoeHre MOIeKyJIbl OeKa,
«Ctpoenue pepmenta», «Hyknennossie kuciotel. [JHK», «Ctpoenne Mosnexyibl



ATDy», «CTpoeHrE 3yKapUOTUUECKON KIETKN», «CTPOEHUE JKMBOTHOWU KIIETKH,
«CtpoeHue pacTUTENbHON KIETKNW», «CTpoeHrne NpPOKapUOTHYECKOM KIETKW»,
«CtpoeHnue sapa KIETKn», « Y TIeBOAbD, «JIunuasn.

ObopynoBaHue: CBETOBOM MHMKPOCKON, OOOpyAOBaHWE [JIsl MPOBEICHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MUKpONpPENnapaTbl pPacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHATBHBIX KICTOK.

JlaGopaTopHble 1 NpaKkTH4YecKue padoThbl:

JlaGopatopHas pabora Ne 1. «M3yueHne KaTaJIUTHYECKOH AaKTUBHOCTH
(dbepMeHTOB (Ha IpUMEPE aMIIIa3bl WU KaTajasbl)y.

JlaGopatopnas pabota Ne 2. «M3ydeHue CTpOeHHUS KIETOK PACTCHHIA,
KUBOTHBIX U OaKTepHil MOJ, MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpernaparax M X
OTIHCAHUE.

Tema 4. 7KuzHeneATeIbHOCTH KJIETKH.

OOMeH BelIecTB, WM MEeTa0oM3M. ACCUMUIIAIUSA (TUTaCTUUECKU OOMEH) U
JTUCCUMUJISIIUSL (SHEPreTUUeCKii OOMEH) — JBE CTOPOHBI E€IMHOrO Ipoliecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHMsI BEIECTB M DHEPrUM B TMOHUMAHUU
MeTaboIM3Ma.

Tunbl oOMeHa BeliecTB: aBTOTPO(DHBIN U reTepoTpodHbIil. Poib dhepMeHTOB
B 0OMEHE BEIIECTB U MPEBPAIICHUN YHEPTUH B KIIETKE.

®ortocunte3. CBeroBas u TeMmHOBas ¢a3pl (orocuHTe3a. Peakiuu
dboTocunTeza. DPpdhekTuBHOCTH (HOTOCUHTE3a. 3HaAUCHUE (DOTOCUHTE3a ISl KUZHU
Ha 3emiie. BinusHue ycioBuil cpeqpl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILICHUS €r0
IPOJYKTUBHOCTH Y KyJIbTYPHBIX PACTEHUH.

XeMOCHHTEe3. XEeMOCHUHTE3UPYIOINUE OaKTepuu. 3HaUYCHHE XEMOCHHTE3a JIJIs
KU3HU Ha 3eMIie.

OHepreTuueckuii oOMeH B KJeTke. PaciersieHue BeIiecTB, BBIICICHUE U
AKKyMyJIMPOBaHUE DHHEPrUM B KIJIETKE. OTalbl HSHEPreTUYecKoro ooOMeHa.
I'mukonu3. bpoxkenue u ero Buibl. KuciopoaHoe OKHCIIEHHE, WM KIETOYHOE
JIbIXaHUE. OxkucnurenbHOe dbochopunupoBaHue. OddexTuBHOCTH
SHEPIreTUICCKOr0 OOMEHa.

Peakiuu marpuuHoro cunre3a. ['eHermueckas wuHpopmamus u JHK.
Peanuzanusi reHernueckodt wHbopManuu B KieTKe. ['€HETHYECKHil KOA M €ro
cBoiicTBa. Tpanckpunuus — marpuunblii cunte3 PHK. Tpancnsauus — OuocunTes
Oenka. Ortanbl TpaHciasuuu. KoaupoBanue amMuHOKHCIOT. Ponbs pubocom B
OounocuHTe3e OenKa.

Hexknerounsie ¢popmbl xu3HU — BUpYChl. Uctopust oTkpeitust Bupycos (1. .
NBanoBckuit). OCOOEHHOCTH CTPOGHHMSI W KU3HEHHOIO IIMKJIa BHUPYCOB.
bakrepnodaru. bone3Hu pacteHuil, >KUBOTHBIX M YEJIOBEKA, BbI3bIBAEMbIC
Bupycamu. Bupyc nmmyHnonedpunurta uyenoseka (BUY) — Bo3dyautens CIIN/a.



OOparHast ~ TpaHCKpUNIMS,  peBepraza W uwHTerpasza.  lIpodunaktuka
pacrpocTpaHeHUs BUPYCHBIX 3a00JI€BaHUIA.

JdeMoHcTpanmu:

[Toptpetsr: H. K. Konbsuos, 1. . UBanosckui, K. A. Tumupsses.

Tabmuubr 1 cxembl: «Tumnel nmutanwsy, «Metabonu3am», «MUTOXOHIPUS,
«JHepreTuyeckuii oOMeny», «Ximopormiacty, «Dorocuntes», «Crtpoenne JIHK»,
«Ctpoenue u GyHKIHOHUPOBaHUE TeHay, «CuHTe3 0enkay, «'eHeTHuecKuit Koy,
«Bupycsi», «bakrepuodarn», «Crpoenue u xu3HeHHbIH nukin Bupyca CIIM/a,
o0akxtepuodaray, «Permmukarus JJHK».

ObopynoBanue: Moaenu-ammiukanuu «Yasoenue JJHK u Tpanckpummsy,
«buocuntes 6enka», «CTpoeHue KIETKW», MOAeNb cTpyKTypsl JJTHK.

Tema 5. PazmHoKXeHNe U MHAUBUAYAJbHOE PA3BUTHE OPraHU3MOB.

KierouHblii MUK, WX SKU3HEHHBIM MK KieTku. MHTepdaza u MHUTO3.
[Iporieccsl, mpoTekaromue B uHTepdaze. Perumkanus — peakiuss MaTpUYHOTO
cunteza JIHK. Crpoenne xpomocomM. XpOMOCOMHBIH HabOp — KapUOTHIIL.
JMmuiongHelii WM TalUIOMJHBIA ~ XPOMOCOMHBIE ~ HAOOpbhl.  XPOMATHIIBI.
[{uTonornueckue OCHOBbI PA3MHOXKEHUS W HWHAUBUAYAIBHOTO  Pa3BUTHS
OpraHU3MOB.

Henenue knetku — muto3. Craauu murto3a. IIpoueccel, npoucxonsiine Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOJIOrMYECKUN CMBICIT MUTO3A.

[Iporpammupyemasi TuOEIb KJIETKH — aromnTo3.

@dopMbI pa3MHOKEHHsI OPraHU3MOB: Oecrosioe u mojoBoe. Buapl 6ecnonoro
Pa3sMHOXEHUA: JEJIEHWE HAJABOE, II0OYKOBAHWUE OJHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOKeHHUE. MICKycCTBEHHOE KIIOHHMPOBAHUE
OPTraHU3MOB, €0 3HAYEHUE NI CEJICKIINU.

[TonoBo€ pa3MHOXKEHHUE, €T0 OTIIMYUSI OT OECTIOJIOTO.

Meiio3. Cranuu meio3a. IIpouecchl, MpOUCXOAIIME HA CTaAUsAX MeKo3a.
IToBenenne xpomocoM B Menose. KpoccuHrosep. bHOIIOrMYECKUMiA CMBICT H
3HaYCHHUE MENo3a.

['amerorenes — mporecc oOpa3oBaHUS TIOJOBBIX KIETOK Y >KUBOTHBIX.
[TonoBeie kene3bl: CEMEHHUKH U sMYHUKA. OOpa3oBaHUE M Pa3BUTHE TOJIOBBIX
KJIETOK — TaMmeT (CrepMaro3oujl, SIMIEKIIeTKa) — CIepMaToreHe3 W OBOTreHE3.
OCOOEHHOCTH CTPOCHMS SIMIEKJIETOK W crepMaro3ousoB. OTI0I0TBOpPEHUE.
[Taprenorenes.

NunuBunyanbHoe pa3BuTHe (OHTOTEHE3). OMOpPHOHAIBHOE Pa3BUTHE
(amOpuorenes). DTanbl SMOPUOHATIBLHOTO PA3BUTHSL Y MO3BOHOYHBIX JKUBOTHBIX:
npoOsieHue, racTpyysnus, opraHorene3. IloctamOpuonanbHOe pazButue. Tumbl
MOCTAMOPHUOHAIBHOTO PA3BUTHSA: MPAMOE, HEmpsiMoe (JIMunHOYHOE). BrusHue



Cpenbl Ha Pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIIOCOOHBIC BBHI3LIBATH BPOXKIEHHBIC
YPOJCTBA.

Poct u pa3Butue pacteHuil. OHTOr€HEe3 IIBETKOBOTO PACTEHHUS: CTPOECHHUE
CEMEHU, CTAINU PA3BUTHSL.

JleMoHCcTpaLUM:

Tabmuiel u  cxembl: «DOpMBI pa3sMHOXKEHHUSI OPraHU3MOBY, «JIBoiHOE
OIUIOJIOTBOPEHME y [BETKOBBIX pAacCTEHUU», «BereraTtuBHOEe pa3MHOXKEHHE
pactenmity, «JleneHnue kieTku Oakrepuit», «CTpoeHHE TMOJOBBIX KIIETOKY,
«Ctpoenune xpomocombl», «Kierounsli mukin», «Pemmukanus JTHK», «Mwutos3y,
«Meiio3y, «IIpsiMoe u HenpsiMoe pa3BuTHE», «['aMeTOreHe3 y MICKONUTAIOIINX U
4yeJo0BeKa», «OCHOBHBIC CTaJIMU OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «Cniepmato3ouasl
MJICKOITUTAIOIIETOY, «SUIEKIeTKa MIIEKONUTAIomero», «Kapuokunes B KieTKax
KOpEIIKA JIyKa», MarHuTHas MOJICNIb-alllUIUKaus «JleneHne KIeTkn», MOJElb
JIHK, monens meTadazHoit XpOMOCOMBI.

JlaGopaTopHble M NpaKTH4YeCKHe padoThI:

JlaGoparopuas pabora Ne 3. «HabmromeHume MuUTO3a B KJIETKaX KOHUYHKA
KOPEIIIKA JIyKa Ha TOTOBBIX MUKPOIPENapaTaxy.

JlaGoparopuas pab6ora Ne 4. «M3ydeHHe CTPOCHHS IOJOBBIX KIETOK Ha
FOTOBBIX MUKpPOIIpEnaparax».

Tema 6. Hacsie1cTBEHHOCTh U H3MEHYHUBOCTH OPraHU3MOB.

[IpeaMeT u 3amaun reHeTrk. VIcTopus pa3BUTHS TEHETUKU. POJb UTOIOTHN
U SMOPHOJIOTUM B CTAHOBJICHHMU TEHETUKH. BKitam poccuUiickux W 3apyOeskKHBIX
y4EHBIX B pa3BUTHE TEHETUKH. MeETonbl TEHETUKH (THOPHI0JIOTHICCKHM,
LIUTOTEHETUYECKUM, MOJEKYISIpHO-TeHeTUUYeCKui). (OCHOBHBIE T'€HETUYECKUE
NoHsATUA. ['eHeTHYeCKasi CUMBOJIMKA, UCTIOJIb3yEeMasi B CXEMaxX CKPEUIMBaHUM.

3aKOHOMEPHOCTH HaCJIeIOBaHUs MPU3HAKOB, yCTaHOBJICHHbIE . MeHenem.
MonorubpunHoe CckpemuBaHue. 3aKOH €IWHO-00pa3us THOPUIOB MEPBOTO
nokosieHusa. IlpaBuino JOMMHUPOBaHMS. 3aKOH PpacHICIUICHUS TMPU3HAKOB.
I'unoresa ynuctoTel ramet. [10JIHOE M HEMOTHOE IOMUHUPOBAHUE.

JluruOpuaHOEe  CKpEelIMBaHME. 3aKOH  HE3aBHCHMOTO  HACIICOBAHMS
mpu3HaKkoB.  [lUTOreHeTHMYECKHE  OCHOBBI  JUTHOPHAHOTO  CKpPCIIHBAHUA.
AHanu3upyolee cKkpenmpanue. Mcnonp30BaHne aHaIu3upyOLIEro CKPeInBaHus
JUTSL OTIPEIeSICHUsI TEHOTUITa OCOOH.

CuemienHoe HacnefoBaHue nmpusHakoB. Pabora T. Moprana 1o
CLEIUIECHHOMY HACJIEAOBAaHMIO I'eHOB. HapylieHne cuemnieHus reHoB B pe3ysbTare
KPOCCHUHIOBEpa.

XpOMOCOMHasi TEOpHUs HACIEACTBEHHOCTH. | €HETUUECKHE KapThI.



['eHernka mosa. XpoOMOCOMHOE ONpPEAETEHHUE MoJia. AYyTOCOMBI U MOJIOBBIE
XpoMOCOMBI. ['omorameTrHele W reTeporaMeTHele OpraHusmbl. HacienoBaHue
IIPU3HAKOB, CLETUICHHBIX C ITOJIOM.

N3MeHunBOCTh. BUIbI ©3BMEHYMBOCTH: HEHACIIEACTBEHHAS U HACIICICTBEHHASI.
Ponp  cpempl B HEHACIENCTBEHHOM  HM3MEHUYMBOCTH.  XapaKTEPHUCTHKA
MOAN(UKAIMMOHHON N3MEHYMBOCTH. BapuarimoHHbIN sl M BapUallMOHHAS KPUBAs.
Hopma peakuum mpusHaka. KomndecTBEHHBIE M KAYECTBEHHBIE NMPU3HAKU U UX
HOopMa peakuuu. CBoicTBa MOIU(PUKATMOHHON U3MEHYUBOCTH.

HacnenctBeHHasi, wiM TeHOTUIMYECKas, W3MEHUYMBOCTh. KomOMHaTHBHas
U3MEHUMUBOCTh. Meio3 U TMOJIOBOM TMpoIlecC — OCHOBA KOMOWHATUBHOM
M3MEHYMBOCTH. MyTarimonHas n3aMeHunBOCTh. Kinaccudukaius MyTaiuii: reHHEBIE,
XPOMOCOMHBIE, TeHOMHBIE. HacToTa U NMpuYuHbI MyTanuil. MyTareHHble (aKTOpHI.
3aKOH rOMOJIOTMYECKUX PSAJOB B HAaclieIcTBEHHOM n3menunBoctyu H. U. BaBuiosa.

Bresnepnast HaclIeICTBEHHOCTh U U3MEHYUBOCTD.

['enetuka uyenoBeka. Kapuorumn uenmoBeka. OCHOBHBIE METOAbl T€HETUKH
YeJIOBEKa: TCHCAIOTHUYCCKUM, OJIM3HEI[OBBIM, IMTONCHETHUCCKHUI, OMOXUMHUYCCKHIA,
MOJIEKYJIIPHO-TEHETUUECKHM. CoBpemeHHOE ONIPENICIICHHE TEHOTHUIIA:
IIOJJHOT€EHOMHOE CEKBEHUPOBAHHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C IOMOIIBIO
[111P-ananu3a. HacneacTtBenHble 3a0ojieBaHMS 4YeIIOBEKAa: TI'€HHBIC OOJIC3HH,
00JIe3HU C HACIEICTBEHHON MPeapacnoioKeHHOCThI0, XPOMOCOMHBIE OOJIE3HH.
Comarnueckne W TreHepaTuBHble MyTanuu. CTBOJOBbIE KJIETKU. [IpuHUMAMBI
3I0pOBOTr0 00pa3a KU3HH, TUATHOCTUKU, MPOPUITAKTUKH U JICUCHUS TeHETUYECKHIX
Oone3Heil. MeauKo-TeHeTUYeCKoe KOHCYJIbTUPOBaHUE. 3HAYCHHE MEIUIIMHCKOU
TC€HETHKHU B MPEAOTBPAIEHUH U JICUCHUN TeHETUYECKUX 3a00JIeBaHUN YEIOBEKA.

JlemoHcTpanuu:

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

Tabmumet u  cxembl:  «MOHOTHOpPUAHOE  CKpEIIMBAaHUE UM €ro
LUTOTEHETUYECKAasi OCHOBa», «3aKOH pACIICIUICHUSI W €ro IUTOreHEeTHYeCcKas
OCHOBa», «3aKOH  YHCTOTHl  ramer», «JlurubpumaHoe  CKpernuBaHuey,
«lluTonoruueckue OCHOBBI JTUTHOPHTHOTO CKpEILUBAHUSY, «Meiosy,
«B3auMoJelicTBUE  aJUIENIbHBIX T'E€HOB», «l'€HETMYECKHE KapThl PACTECHHI,
KUBOTHBIX WU 4YeJOBeKa», «['eHeTuka moja», «3aKOHOMEPHOCTH HacCJEIOBAHUS,
CLUEIUIEHHOTO ¢ mnosiom», «Kapuotumbsl uYenoBeka M KUBOTHBIX», «Bumisl
U3MEHUYMBOCTHY, «MoauduKkaonHas HU3MEHYUBOCTHY, «HacrnemoBanue pesyc-
daktopa», «I'eHeTrka rpymm KpoBu», « MyTarimoHHas ”3AMEHUYHUBOCTHY.

ObopynoBanue: Moaenu-ammiukau «MOHOTHOPUIHOE CKpEIIMBAHUE,
«Hemonmxnoe nmomuHupoBanue», «JlurnOpunHoe ckpemmuBanue», «llepexpéct



XpOMOCOMY», MHUKPOCKOII W MHKpompemnapaTr «Jlpo3oduna» (HOpma, MyTanuu
(OpMBI KPBUIBEB U OKPACKH Teja), Tepoapuit «['opox moceBHO».

JlaGopaTopHble 1 NpaKTH4YecKue padoThl:

JlabopaTtopHas pabota Ne 5. «M3yuenue pe3yabTaToB MOHOTHOPUIHOTO U
JUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(HIIbI HAa TOTOBBIX MUKPOTIPENapaTax».

JlabopaTtopHas pabota Ne 6. «3ydenne MoauuKanmOHHON N3MEHUYNBOCTH,
ITIOCTPOECHUE BAPHUALIMOHHOIO Psiia U BApUALIMOHHON KPUBOMY.

JlabopaTtopHas padota Ne 7. «AHanu3 mMyTanuil y apo30(uiibl Ha TOTOBBIX
MUKpOITpenaparaxy.

[Ipaktuueckass pabora Ne 2. «CocraBieHue U aHaJIU3 POJOCIOBHBIX
YEJIOBEKaY.

Tema 7. Cesnexuusi opranu3moB. OCHOBbI OMOTEXHOJIOTUH.

Cenekuus Kak Hayka U MpoUEecC. 3apOKICHHE CEJEKIUH W JIOMECTHKALIMS.
Yyenue H. W. BaBumoBa 0 1eHTpax TMNPOUCXOXKIACHUS W MHOrooOpasus
KYJbTYPHBIX pacTeHUU. [[eHTphl MPOUCXOXKICHUS TOMAIIHUX >KUBOTHBIX. CoOpT,
IIOPO/1a, IITAMM.

CoBpeMeHHbIE METO/IbI CeNeKIU. MacCoBbIM U UHIMBUIYATbHBI OTOOPHI B
CEJIEKIIMM DPACTEHWH M KUBOTHBIX. OIleHKa 3KcTepbepa. bim3kopoacTBeHHOE
ckpeniuBanue — WHOpuauHT. Ywucras nuHug. CKpelIMBaHUE YHUCTHIX JIMHUM.
I'eteposuc, unu rubpunHas cuia. HepoJacTBeHHOE CKpelMBaHUE — ayTOPHJIUHT.
Otnanénnass tubpuauzanus u €€ ycnexu. VICKyCCTBEHHBIM MyTareHe3 u
MOJyYEHUE TIOJUIUIONOB. JIOCTMIKEHUSI CENEeKUMH PACTEHUH, >XUBOTHBIX U
MHKPOOPTaHU3MOB.

buotexHonorust Kak OTpacib NPOU3BOJACTBA. ['€HHas WHKEHepHs. ITarllbl
co3nanusi pexomoOmHanTHOM JIHK wu Tpancrennsix opranusmoB. Kierounas
uHxeHepusd. Kietounsle KynbTypbl. MUKPOKIIOHAIBHOE PAa3MHOKEHUE PACTECHUM.
KnonupoBanue BBICOKONPOAYKTUBHBIX CEJIBCKOXO3SMCTBEHHBIX OPraHU3MOB.

Okosiornueckue W dthyeckue  npobnembl. MO —  reHeTHuyecku
MOJAU(PUIIUPOBAHHBIE OPTAHU3MBI.
JemoHcTpanuu:

[Toptpersi: H. U. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. .
HMBaHOB.

Tabnuipel U cxeMbl: kKapta «LleHTpbl NpPOUCXOXKACHUS W MHOTroo0pasus
KYJbTYPHBIX pacTeHui», «Ilopoapl 1oMalHUX KUBOTHBIX», «COpTa KYJIbTYPHBIX
pactenmity, «Otnanénnas rudpuan3anus», «Padoter akagemuka M. @. MIBaHoBay,
«lomunnounusa», «OObEKTH OWOTEXHONOTHHY, «KileTouHble KyJIbTYpHl W
KJIOHUpOBaHUe», « KoHCTpynpoBaHUE 1 MEPEHOC TEHOB, XPOMOCOMY.

O6opynoBaHue: MYJISKH TUI0OJIOB M KOPHETUIOA0B AUKUX (POPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035HCTBEHHBIC PACTCHUS.



JlaGopaTopHble 1 NIpaKTH4YecKue padoThl:

Okckypenusi «OCHOBHBIE METOABI U JIOCTUXKEHHUSI CEJEKIMH PAacCTEHUN U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIHNIO, IJIEMEHHYIO bepmy,
COPTOMCHBITATENILHBIN ~ y4acTOK, B TEIUIMYHOE XO3SHUCTBO, J1a0OpaTOpHIO
arpOyHMBEPCUTETA WM HAYYHOTO LEHTPA)».



[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA IIPOTPAMMBI 110
BMOJIOTUN HA  BA30BOM  VYPOBHE CPEJHEI'O  OBLIET'O
OBPA30OBAHUA

Cornmacno ®I'OC COO, ycraHaBnuBalTCi TpeOOBaHUS K pe3yibTaTaM
OCBOCHMs  OOydaloUIMMHCA HOporpaMM  CpPEeJHEero oomero oOpa3oBaHHUA:
JUYHOCTHBIM, METANIPEMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJIbTATDBI

B cTpykType JIHMYHOCTHBIX PE3YJHTATOB OCBOCHHUS MpeaMeTa «bHOoJIorHs»
BBIJICJICHBI CJIEAYIONINE COCTABJISIOIINE: OCO3HAHWE OOYYaIOIIMMUCS POCCHHCKON
rPaXJaHCKOM UAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSATEIIbHOCTH
W CaMOOIpEJeICHUI0, HAIMYhe€ MOTHUBAllMU K OOy4YeHUIO  OHOJIOTHH,
I[eJICHANPABIICHHOE Pa3BUTHE BHYTPEHHHX YOCKICHMM JHYHOCTH Ha OCHOBE
KJIFOYEBBIX IICHHOCTEH M HMCTOPUYECKUX TPAJAUIUN Pa3BUTHS OHOJOTHYECKOTO
3HaHUSA, TOTOBHOCTh M CHOCOOHOCTH OOYYaOIIMXCS PYKOBOACTBOBATHCS B CBOEH
JNEATEIbHOCTH I[I€EHHOCTHO-CMBICJTOBBIMM YCTAHOBKAMH, NPUCYIIMMH CHUCTEME
OMOJIOTHYECKOr0  00pa30BaHMs, HAJIMYME HSKOJOTMYECKOrO0 IMPaBOCO3HAHUA,
CITOCOOHOCTH CTaBUTH LIEJIU U CTPOUTH KU3HEHHBIC TIIaHBI.

JIMYHOCTHBIE PE3yJIbTAaThl OCBOCHUS TpeameTa «bHOJIOTHUS TOCTUTAKOTCS B
€IMHCTBE Y4YeOHOW ¥ BOCHUTATEIbHOM JCSTEILHOCTH B COOTBETCTBUHU C
TPAIULIMOHHBIMA POCCUMCKUMHU COLUOKYJIBbTYPHBIMU, HCTOPUUYECKUMH U TyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSIMH, TPUHSATHIMHA B OOIIECTBE IpaBUJIaMH M HOPMaMH
MOBEJICHUSI W CIOCOOCTBYIOT MpOIleccaM CaMOIIO3HAHUS, CAaMOBOCIIUTAHHUS H
CaMOpPa3BUTHs, PA3BUTHS BHYTPEHHEW TIO3UIMUA JIMYHOCTH, MATPUOTU3MA,
YBaXEHHUS K 3aKOHY W MPABOIOPSAJKY, YEIOBEKY TPyJa U CTApUIEMy MOKOJICHUIO,
B3aMMHOI0 YBa)XXEHUS, OEPEKHOT0 OTHOUIEHUS K KYJIbTYPHOMY HACIEIUIO H
TpAAUIHASIM MHOTOHAIMOHAIBLHOTO Hapoaa Poccuiickon denepamuu, nNpupoae u
OKPYXKaroLIen cpee.

JlnyHOCTHBIE pe3yibTaThl OCBOCHMsS ydeOHoro mpeamera «buonorus
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CLIOCOOHOCTH O0YYalOIIUXCsl PyKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH MO3WIMUEN JIMYHOCTHU, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIlM{, TO3UTUBHBIX BHYTPEHHHX  YOCXKJCHUH, COOTBETCTBYIOIIMX
TPAAUIIMOHHBIM IIEHHOCTSAM POCCHMCKOTO OOIECTBa, PACIIMPEHHUE >KU3HESHHOIO
OIBITA W OMbITA AEATEIBHOCTH B MPOIECCE peaan3aliid OCHOBHBIX HAIPaBICHUUN
BOCIIUTATEJIBHOM JIESTEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kaaHCcKOr0 BOCIMTAHUS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMHA 00yYarOIIETOCs KaK aKTHBHOTO U

OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTRA;



OCO3HAHWE CBOMX KOHCTUTYIIMOHHBIX TIpaB U OOS3aHHOCTEH, YBaKCHHE
3aKOHA U MIPaBOIMOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JAEATEIbHOCTH TMpPU CO3JIaHHUU
Y4EOHBIX MPOEKTOB, PEIICHUH YUYEOHBIX U MO3HABATENIbHBIX 3a/1a4, BBIMOJHECHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IMO3MIIMIO 1O OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHE YUYUTHIBaTh B CBOUX JACHCTBUSIX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBHUS JIIOJIEH C Pa3HBIMHU YOSKICHUSIMH, KYJIbTYPHBIMU IIEHHOCTSIMU U
COLIMAJIbHBIM ITOJIOKEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLECCE COBMECTHOIO BBIIIOJIHEHHUS
y4eOHBIX, TO3HABATEIBHBIX W HUCCIEAOBATEIbCKUX 3a7ay, YBaXXUTEJIHHOTO
OTHOIIIEHUS K MHEHHUIO OIMOHEHTOB NpPH OOCYXIEHUU CIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

FOTOBHOCTh K TYMAHUTAPHOU U BOJIOHTEPCKOU JIESITEIIBHOCTH;

2) IaTPHMOTHYECKOT0 BOCTIMTAHHUS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXJaHCKON WJICHTUYHOCTH,
MaTPUOTU3MA, YBAXKEHUA K CBOEMY HApOJly, YyBCTBA OTBETCTBEHHOCTH NEPEN
Ponunou, ropmocty 3a cBOM KpaW, CBOK PoauHy, CBOW S3bIK U KYJIBTYpY,
IIPOLLIOE U HACTOSALIEE MHOTOHALIMOHAIBHOTO Hapoaa Poccnu;

LEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HACIEAUIO0 U MaMATHUKAM MPUPOJIBI,
TOCTHXKEHUAM Poccnu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTHUSX, TPYAE;

CIIOCOOHOCTh OILICHUBATh BKJIAJ, POCCUHCKUX YYEHBIX B CTAHOBJICHUE W
pa3BUTHE OWOJOTWMH, TOHUMAaHUS 3HA4YCHUs] OWOJOTMU B TO3HAHMHM 3aKOHOB
IPUPOJIBI, B ’KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIIEeCTBA;

ujeitHas yOeXJIEHHOCTh, TOTOBHOCTh K CIIyXeHuIo H 3ammute OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSI:

OCO3HAaHME AYXOBHBIX IEHHOCTEN POCCUMCKOT0O HAPOa;

c(hOpPMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, JTHUYECKOTO TOBEICHUS,

CIIOCOOHOCTh OIICHMBATh CUTYAIMI0 W MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH;

OCO3HAHHWE JIMYHOTO BKJIAJa B TOCTPOEHUE YCTOWMYMBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOIIEHHUE K CBOMM POAUTENSAM, CO3/IAaHUIO CEMbU HA OCHOBE
OCO3HAHHOI'O TIPUHATHUS LEHHOCTEM CEMEMHOM KU3HU B COOTBETCTBUM C
TpaauusiMu Hapo10B Poccuu;

4) 3¢TeTHYECKOT0 BOCIIMTAHHA:

ACTETUYECKOE OTHOILIEHWE K MHUpPY, BKJIIOYAs 3CTETUKY ObITa, HAy4YHOIO U
TEXHUYECKOT0 TBOPUYECTBA, CIIOPTA, TPYAa, 0OIIECTBEHHBIX OTHOIICHUH;



MOHMMAHHUE 3MOLIMOHAIIBHOTO BO3JICUCTBUS KUBOU MPUPOJIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CAaMOBBIPAKEHUIO B Pa3HBIX BHUAAX HMCKYCCTBa, CTPEMIICHUE
IPOSIBIISATh KAUECTBA TBOPUECKOM JIMUHOCTH;

5) ¢usnyeckoro BocnUTAHHA, GOPMHUPOBAHHUS KYJIbTYPbI 310POBbSI W
3MOLMOHAJIBHOIO 0JIaronoJyums:

MOHMMAHUE W peaau3amus 3I0pOBOT0 M 0Oe30macHoro obpasza KU3HU
(3mopoBOe  TIMTaHWE, COOJIFOICHWE TUTMEHWYECKHX TPaBWJI W HOPM,
COQIaHCUPOBAHHBIM pPEXUM 3aHATHUH U OTAbIXa, peryisipHas ¢dusndeckas
aKTUBHOCTb), OEpPEHKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHONIIEHUS K
cOOCTBEHHOMY (DM3UUECKOMY U TICUXUYECKOMY 3/10POBBIO;

MOHMMAaHUE I1EHHOCTU TPaBUJ HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30I1acHOr0 MOBEJCHUS B CUTYAIUAX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUE TOCIEICTBUI U HENMPUATHUS BPEAHBIX NMPUBBIUCK (YMOTpeOICHUS
AJIKOTOJIs, HAPKOTUKOB, KYpEHUS);

6) TpyA0BOT0 BOCTIMTAHUSI:

TOTOBHOCTh K TPYAy, OCO3HaHUE IIEHHOCTH MAacTepCTBa, TPYyAOJt00ue;

FOTOBHOCTh K AKTMBHOM JEATEIBHOCTA TEXHOJOTMYECKOM M COIMAJIbHOMU
HAIpPaBJICHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, TJIAHUPOBATH U CAMOCTOSTEIILHO
BBIMIOJIHATh TaKyl0 JEATEIbHOCTD;

MHTEpEC K Pa3IMuHbIM cdepam npodhecCHOHATBHONU JeATEIbHOCTH, YMEHUE
COBEpILAaTh OCO3HAHHBIA BBHIOOp Oyaymied mnpodeccun MW peanu30BbIBATh
COOCTBEHHBIC KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh W CIHOCOOHOCTh K OOpa3oBaHUI0O U CaMOOOpa30BaHHUIO Ha
MPOTSHKEHUU BCEU JKU3HU,

7) IKOJIOrHYECKOr0 BOCIIUTAHUSI:

HKOJIOTMYECKHU 11€JIeCO00pa3HOe OTHOIICHHE K MPUPOAEC KaK HCTOYHUKY
YKA3HU Ha 3eMJIe, OCHOBE €€ CylIECTBOBAHUS,

MOBBIIIICHWE YPOBHS DKOJOTUYECKON KyJIbTYpbl: MPUOOPETECHUE OMbITA
IJIAHUPOBAHUSI TOCTYNKOB W OIEHKM UX BO3MOXHBIX TIOCJIEACTBUN  JJIst
OKPYXaroLIen Cpebl;

OCO3HAHHME TJI00aTBLHOTO XapaKTepa JKOJIOTHUECKHX MPOoOJeM W IMyTed HuX
peleHus;

CIIOCOOHOCTh HMCIOJIB30BaTh MpUOOpETaeMble MpPU U3YYEHUU OHOJIOTHH
3HAHUA W YMEHUsSI TIpU pelieHud NpoOJeM, CBS3aHHBIX C paldOHAIbLHBIM
MPUPOJIOTIONB30BaHNEM  (COOMIOJIEHHE  TpaBWU  TOBEACHUS B TNPHUPOJE,
HalpaBJICHHBIX HAa COXPAHEHHE pPABHOBECHUS B SKOCHCTEMAx, OXpPaHy BHJIOB,
AKOCHUCTEM, OHOChEpPHI);



AKTUBHOE  HENPUATHUE JCUCTBHM, NPUHOCAIIMX BPEd  OKPYXKaKOLIEH
MPUPOIHOM cpejie, YMEHHE MPOTHO3MPOBATH HEOJIArONPHUSATHBIE HKOJIOTHUYECKUE
NOCJIEACTBYS NPEANPUHUMAEMBIX JCHUCTBUI U IIPEIOTBPAILATD UX;

HaJIM4KME PA3BUTOIO HKOJIOTHYECKOTO MBIIUICHUS, SKOJIOTUYECKON KYJIbTYPBL,
OIbITa NEATEIbHOCTH JKOJIOTHYECKOM HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBAaTbCSI MMH B IO3HABATEIbHONW, KOMMYHUKAaTUBHOW M COLMAJIBHOU
IIPAKTUKE, TOTOBHOCTH K YYaCTHIO B MPAKTUYECKOU ACATEIBHOCTU IKOJIOTUYECKOU
HaIpPABJICHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHUS:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HayKH M OOILECTBEHHOW NMPAKTHKU, OCHOBAHHOI'O HA JHAJIOre
KYJBTYp, CHOCOOCTBYIOLIErO OCO3HAHUIO CBOET0 MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPLICHCTBOBAHUE SI3BIKOBOM M YHUTATEIBCKOW KYJIBTYpPhl KaK CpEICTBA
B3aMMOJICHCTBHS MEXTY JIFOABMU U MIO3HAHUS MUDA;

NOHMMaHuE creuu(pukn OHOJOTMM KakK HayKH, OCO3HaHUS €€ poju B
(OpMHpPOBAaHMN PALMOHATBHOTO HAYYHOI'O MBIIIJIEHUS, CO3JaHUU IIEJIOCTHOTO
MPEACTABICHUS 00 OKPYXKAIOIIEM MHUpPE KaK O €IUHCTBE MPUPOJbI, YEIOBEKA U
oOlIecTBa, B MMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEW M PEHICHUH MpoOJIemM
COXpaHEHUs IPUPOJHOTO PAaBHOBECHS;

yOeKAEHHOCTh B 3HAYUMOCTU OHOJIOTMM JJIi COBPEMEHHOW IMBHIIM3ALIMU:
oOecreyeHrss HOBOTO YpPOBHSI Pa3BUTHUSI MEIULMHBI, CO3JaHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTHM, CHOCOOHBIX pElIaThb PECypCHble MpOOJIEMbl  Pa3BUTHUSA
YeJI0BEYECTBA, OUCKA MyTeH BBIXOJA U3 IIO0AIBHBIX SKOJIOTMUECKUX MPoOeM U
o0ecrieyeHus  Mepexoja K  yCTOMYMBOMY  pPa3BUTHIO,  PalMOHAIBHOMY
UCIIOJIb30BAaHUIO MPHUPOJIHBIX PECYPCOB U (POPMHPOBAHUIO HOBBIX CTAHJAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHHHM OHMOJOTMYECKUX 3HAHUN B IEJsIX
MOBBILICHUSI OOIIeW KyJIbTYpbl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, Kak
COCTaBHOW 4acTH (PYHKIIMOHAIBHOW TPAMOTHOCTH OOydwaromuxcs, (GpopmMupyemon
IpY U3y4YEeHUU OMOJIOTHH;

MMOHMMAHHUE CYLIIHOCTH METOJOB IMO3HAHUS, HCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH HCIOJIb30BaTh IMOJy4YaeMble 3HAHUS [JIs aHalu3a |
OOBSCHEHHUSI SBJICHUM OKPY>KAIOIIEr0o MUpa U MPOUCXOIAIIUX B HEM M3MEHEHUH,
yMEHUE JieJaTh OOOCHOBAHHBIE 3aKIIOUYEHHS HAa OCHOBE HAayyHbIX (AKTOB U
MMEOIIMXCS JAHHBIX C LENbI0 NOJIYYEHUS TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BaTh OMOJIOTUYECKUE 3HAHMS IS
pelieHus Ipo0JieM B PEANIbHBIX )KU3HEHHBIX CUTYALINSAX;

OCO3HAHME LIEHHOCTU HAYYHOM JEATEIbHOCTH, T'OTOBHOCTb OCYILECTBIIATH
MIPOEKTHYIO U UCCIIEIOBATENBCKYIO AEATEIbHOCTh HHIUBUIYATIbHO U B TPYIIIIE;



TOTOBHOCTb M  CIOCOOHOCTh K  HENpPEephIBHOMY  00Opa3oBaHUIO |
caMm000pa3oBaHUIO, K AKTHUBHOMY TMOJYYEHHUIO HOBBIX 3HaHWA MO OWOJIOTUU B
COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTIMHU.

METANPEIMETHBIE PE3YJIBTATBI

MertanpeaMeTHble pe3yJbTaThl OCBOCHHUSI ydeOHOro mpenmera «buosorus»
BKJIIOYAIOT: 3HAYMMble g (OPMHUPOBAHUS MHPOBO33PEHUST OOyYAIOIIMXCA
MEXKIUCIUIUTMHAPHBIE (MEXKIPEAMETHBIE) OOIIEHAYYHbIE MOHSATHS, OTPAKAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHpa M CHCNU(PUKY METOIOB IO3HAHUS,
HCTIOJB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPrus, sIBICHUE, MPOIiecc,
CUCTEMa, Hay4HbIH (haKT, MPUHIINI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UccleloBaHue,  HaOOJIeHHe, HU3MEpPEHUe, OKCHEPUMEHT U JIPYTUX),
YHUBEpCaJIbHbIE Yy4YeOHBbIE JEHUCTBUSI (MO3HABATEJbHBIE, KOMMYHUKATHUBHEIE,

pEryJsITUBHBIE), o0ecIeynBaroIne (dbopmupoBaHue (yHKIHMOHATBHOU
IPaMOTHOCTH ¥  COLMAJbHOW KOMIIETEHIMM OOy4aroluxcs, CIOCOOHOCTb
00yyJaronmxcs UCIIOJIb30BAaTh OCBOCHHBIE MEXIUCUUIUIMHAPHBIE,

MHUPOBO33PEHYECKME 3HAHMS WM  YHUBEpCaJbHbIe Yy4YeOHbIE JCHCTBUS B
ITI03HABATEIIbHOW U COLUAIIBHOW MPAKTHUKE.

MeTtanpenMeTHbIE PE3yJIbTaThl OCBOCHHS TMPOTPAMMBI CPEIHETO OOIIeTo
00pa3oBaHUsl TIOJDKHBI OTPaXkKaTh:

OBaaneHue YHHUBepPCAJIbHBIMH y4eOHBIMU MO3HABATEIbHBIMHU
AefCTBUSIMU:

1) 6a3oBbIe JJOrHYecKHe AeiiCTBUS:

CaMOCTOATENLHO  (OPMYJIHpPOBATH W aKTyalW3upoBaTh  MpodIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh TPU OCBOCHHM 3HAHUN MPUEMBI JIOTUYECKOTO MBIILICHUS
(ananu3a, cuHTE3a, CpaBHEHUS, KiIaccuukaimu, 0000IIeHN s ), pACKPHIBATH CMBICI
OMOJIOTUYECKUX TIOHITHH (BBIACISATh UX XapaKTepHBbIC MPU3HAKHU, YCTAaHABINBATH
CBSI3U C IPYTUMH MOHSATHSIMH );

OTIPENIENSITh 1EU JeATeTLHOCTH, 3aJaBas MapamMeTpbl U KPUTEPUH UX
JIOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACATEIBHOCTU C TTIOCTABICHHBIMHU IIEIISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHIE TOHATHUS JUI 0OBSICHEHUS (PAaKTOB M SIBJICHHUM
YKABOU IIPUPOJBI,

CTPOUTH JIOTHUECKHE pacCyXKIeHUs (MHIYKTUBHBIC, JICTyKTUBHBIC, IIO
aHAJIOTUH), BBIABJIATH 3aKOHOMEPHOCTH W TPOTHBOPEYHMS B PACCMATPUBACMBIX
SIBJICHHSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKITFOUCHUS,

MPUMEHSTH CXEMHO-MOJICITbHBIE cpencTtBa IS MIPEICTABIICHUS
CYILIECTBEHHBIX CBSI3€M U OTHOIICHUM B M3y4aeMbIX OHUOJIOTMYECKUX OOBEKTaxX, a



TaKKe  MPOTUBOPEYMM  Pa3HOrO  poOJa,  BBIABICHHBIX B Pa3IMYHBIX
WH(GOPMALIMOHHBIX HCTOUYHUKAX;

pa3pabaThiBaTh IJIaH pEUICHUsI MPOOJIeMbl C YUETOM aHANIM3a MMEIOIIMXCSA
MaTepUaIbHBIX U HEMAaTEPUATIbHBIX PECYpPCOB;

BHOCUTBH KOPPEKTHUBBI B JESATEIBHOCTD, OIIEHUBATH COOTBETCTBHUE PE3YIHTATOB
LEJIsIM, OLIEHUBATh PUCKH MOCIEACTBUMN JACSATEIbHOCTH;

KOODJAWHUPOBAaTh W  BBIIOJHATH pabOTy B  YCJIOBUSX  PEalbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIJICHUE MTPH PEIICHUH KU3HEHHBIX MPOOIIeM.

2) 6a30BbIe HCCIIEN0BATEILCKIE AEHCTBUS:

BJIa/IETh HaBBIKaMU Y4€OHO-MCCIIET0BATENBCKON U MPOSKTHON JIEATEIHHOCTH,
HaBBIKAMM  pa3pelieHuss MpoOsieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY MTOMCKY METO/IOB PEIICHUS MPAKTHUECKUX 3aa4, IPUMEHEHHUIO
Pa3IMYHbIX METOJIOB MO3HAHUS;

UCIIOJIb30BaTh pPa3iMyHble BUABI JESATEIBHOCTH IO IOJYYEHHIO HOBOIO
3HAaHWA, €r0 HWHTEPIpEeTaIfy, MNPEoOpPa30BaHUIO M NPUMEHEHUI0 B Y4YEOHBIX
CUTYaIlUsAX, B TOM YKCJIE NP CO3aHUH YIEOHBIX U COIIUATBHBIX TPOEKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBIILUICHUS, BIaJACTh HAYYHON TEPMHUHOJIOTHEH,
KITFOUEBBIMU TTOHSATUSIMU U METOJIaMH;

CTaBUTh W (OpMyIUpOBaTh COOCTBEHHBIE 3aqayd B 00pa3oBaTEIbHOMN
JESTEIbHOCTH Y )KU3HEHHBIX CUTYAIIHSsX;

BBISIBJISITH TPUYMHHO-CIICACTBEHHBIE CBS3M M aKTyalIM3UpOBaTh 3ajady,
BBIIBUTaTh TUINOTE3Y €€ pELIeHUs, HAaXOAUTh apryMEHThl ISl JOKa3aTelbCTBA
CBOUX YTBEPKICHHM, 3a/1aBaTh MapaMETPhbl U KPUTEPUU PEIIICHHUS,

aHAIM3UPOBaTh TOJYYCHHBIE B XOJE peHIeHHs 3adadd  pPe3yJbTaThl,
KPUTUYECKH OIICHUBATh WX IOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX
YCIIOBUSIX;

JaBaTh OIICHKY HOBBIM CHTyalldsM, OIICHHBATh NPHUOOPETEHHBINA OIIBIT;

OCYIIECTBIISAThH II€JIEHANPABICHHBIA MOMCK MEpEeHOCca CPEeICTB U CIOCOOOB
NercTBUS B IPO(EeCcCHOHATBHYIO CpEey;

yMETh NEPEHOCUTh 3HAHWS B MO3HABATEIbHYIO M MPAKTUYECKYI0 00JjacTu
KHU3HEIEATEIIbHOCTH;

YMETbh HHTETPUPOBAThH 3HAHUS U3 Pa3HBIX MPEAMETHBIX 001acTell;

BBIIBUTATh HOBBIC MJICH, MPEAJIaraTb OpUTHHAJIBHBIC MOAXOABI U PEIICHHUS,
CTaBUTh MPOOJIEMBI U 337a4H, TOMYyCKAIOIINE albTepHATUBHBIC PEILICHUS.

3) padora ¢ undopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHMKAX MH(pOpMAIUK (TEKCTEe Yy4eOHOTOo
nocoOusi, HAy4YHO-TIOMYJIIPHOM JUTEpaType, OHOJOTMYECKHX CIIOBapsX U
CIpPaBOYHHMKAX, KOMIBIOTEPHBIX 0a3ax AaHHbIX, B MHTepHeTe), aHaIM3HpPOBATH



nH(})OPMAITHIO PA3IMYHBIX BUIOB B (DOPM TIPEACTABICHHS], KPUTUIECKUA OIICHUBATh
€€ I0OCTOBEPHOCTh U HEMPOTHUBOPEUHUBOCTE;

bopMyIUpOBaTh 3alpPOCHl U MPUMEHATH PA3TUUYHBIE METOJbI MPU TMOUCKE U
otbope Oumosornmueckoi mHMOPMAITH, HEOOXOIUMOM 71l BBIMOJHEHUS YUeOHBIX
3ajady;

npuoOpeTaTh OMNBIT MCHOJb30BaHUS WHGOPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOT Ui, COBEPIIEHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3TUYHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOATENILHO  BBIOMpATh  ONTUMAIbHYIO  GOpMy  MPEACTABICHUS
Oouosiorndeckoi nHGopMaIuu (CxeMbl, TpauKku, TUarpaMmbl, TaOJIUIIbI, PUCYHKU
¥ Ipyroe);

UCTIONB30BaTh HAYYHBIA S3BIK B KauyeCTBE CpeACTBA npu pabore cC
Onosornyeckod MHPOpMALMEl: NPUMEHATh XUMHUYECKUE, (PUIHYECKHE U
MaTEeMaTUYeCKUe 3HAaKU U CHUMBOJIBI, (opMyibl, abOpeBUaTypy, HOMEHKJIATYpY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPENICTBA
HaTJISTHOCTH;

BIAJCTh  HAaBBIKAMH  pacloO3HAaBaHWS W 3aMATHl  WH(OpMaIuy,
MH(})OpMATMOHHOW 0€301TaCHOCTH JIMYHOCTH.

OBiaseHue yHUBEPCATbHBIMU KOMMYHUKATHBHBIMH J1€liCTBUSIMH:

1) o0menue:

OCYIIECTBISITH KOMMYHHUKAIIMK BO BCeX c(pepax >KM3HU, aKTUBHO Y4aCTBOBATH
B JMajore WM JUCKYCCUU TO CYIIECTBY OOCYyXKAaeMoW TeMbl (yMEHHEe 3a7aBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXXACHHUS OTHOCHUTEIHHO BBIMOJIHEHUS MpeAiaraeMoi
3a/lay, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH TO3UIUN JNPYTUX YYACTHUKOB
JTMaJIoTa Uik JUCKYCCHUH);

pacrmo3HaBaTh HeBepOalbHBIE CpPEACTBAa OOIIEHHS, MOHMMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, TMPEINOCHIIOK BO3HHMKHOBEHUS KOH(IMKTHBIX CHUTYaIlUH,
YMETh CMATYATh KOHQJIMKTHI K BECTH IIEPETOBOPHI;

BJIQJIETh PA3IUYHBIMH CIOCOOAMM OOINEHUS W B3aUMOJICHCTBUS, TOHMMAThH
HaMEpEeHUs IPYTUX JIFOJICH, MPOSBIISATh YBAXKHUTEIBHOE OTHOIICHUE K COOCCETHUKY
1 B KOPPEKTHOU opMme HopMyIUpoBaTh CBOM BO3PAKECHHUSI,

pPa3BEPHYTO W JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHS C HCIOJb30BaHHUEM
SI3BIKOBBIX CPEJICTB.

2) COBMECTHAsI 1eATETbHOCTh:

MOHUMATh M HCIIOJIh30BaTh MPEUMYIIECTBA KOMAHIHONW M WHIUBHUIYaIbHOM
paboOTHI IPH PEIIEHUH OMOJIOTHYECKON MPOoOIeMbl, 000CHOBBIBATH HEOOXOAMMOCTD
OpPUMEHEHUS TPYNIOBBIX (HOPM B3aUMOJEHCTBUS MPU pEIlIeHUH y4eOHOH 3aauu;

BBIOMpPATh TEMAaTHUKy M METO/Abl COBMECTHBIX JAEUCTBUI C y4€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEHN Ka)XA0T0 YjeHa KOJJIEKTUBA;



MPUHUMATh LEJIM  COBMECTHOM  JEATEIIbHOCTH, OPraHW30BbIBaTb U
KOOPJIMHUPOBATh ACHUCTBUA MO €€ JOCTUKEHHIO: COCTAaBJISITh IUIAH JCUCTBHUM,
pacupenensiaTb pojau € YY4E€TOM MHEHHH YYacCTHHKOB, OOCYXKIaTh pe3yJbTaThl
COBMECTHOM paboThI;

OLICHUBATh KAadeCTBO CBOEr0 BKJIAJa M KaXJOTr0 yYaCTHUKA KOMAaHIBl B
001U pe3yNbTar Mo pa3paboTaHHBIM KPUTEPUSIM;

Mpejaratb HOBBIE NPOEKTHI, OLECHHMBATh WJAEHU C TO3HWIMA HOBU3HBI,
OPUTMHAIIBHOCTH, PAKTUYECKOW 3HAYMMOCTH;

OCYILECTBJISITh TMO3UTUBHOE CTPATETMYECKOE TOBEJCHHUE B Pa3JIMYHBIX
CUTYAIMSIX, TPOSIBIISITH TBOPYECTBO U BOOOPAKEHUE, ObITh MHUIIUATUBHBIM.

OBJ1ajIeHNe YHUBEPCAJbHBIMH PEeryJIsiTUBHBIMHU AeHCTBUSIMM:

1) camoopranu3zanusi:

UCIIOJIb30BaTh OWOJIOTMUECKUE 3HAHUS IS BBISBICHUS NPOOJIEM U HX
pEIIeHUs B )KU3HEHHBIX U YYEOHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMUECKMX 3HAHUW II€JIEBbIE M CMBICIOBBIE
YCTAaHOBKHM B CBOHUX JICMCTBUSAX M MOCTYNKAaX IO OTHOIIEHUIO K JKUBOW MPHUPOJE,
CBOEMY 3JI0POBBIO U 3J0POBBIO OKPYKAIOIIUX;

CaMOCTOSITETIbHO OCYLIECTBIIATh MO3HABATEIBHYIO JESTEIbHOCTD, BBISBIATH
po0IeMBbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3aJ]a4l B 00pa30BaTEIbHON
NEATEIIbHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOATENILHO COCTABJISITH IUIaH  pPEIICHHUs NpodsieMbl € YUYETOM
HMMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANIOUYTCHUH;

J1aBaTh OLICHKY HOBBIM CUTYAIIHSIM;

pacuIMpsTh paMKH y4eOHOTrO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTECHUMH;

JienaTh OCO3HAHHBIN BBIOOD, ApTYMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pellIeHuE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoO0CTBOBaTh (OPMHUPOBAHUIO W TIPOSBIICHUIO IIUPOKOW JPYIUIUU B
Pa3HBIX O00JIACTSIX 3HAHWM, TMOCTOSHHO TOBBINIATH CBOW 00Opa30BaTENbHBIN H
KYJIbTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CUTYallUsIM, BHOCHUTh KOPPEKTHUBBI B JIESITEIBHOCTD,
OIIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIENSIM;

BIAJCTh HABBIKAMHM  TO3HABATEIbHOW  pediekcur KaKk  OCO3HAHUS
COBEpIIAEMbIX JCHUCTBUM M MBICIUTEIBHBIX MPOLECCOB, MX pE3yJbTaTOB U
OCHOBaHMM, MCHOJIb30BaTh MPUEMBI pPeIeKCUU Jisi OLEHKH CUTYyalluu, BbIOOpa
BEPHOI'O PEILICHHUS;

YMETh OLICHMBAaTh PUCKM M CBOEBPEMEHHO NPUHHUMATh PELICHHUS MO HX
CHUKEHUIO;



OPUHUMATh MOTHBBI W apryMEHTBl APYIHX I@pPH AaHAIU3E pe3yJIbTaToOB
JESTENIbHOCTH;

3) npuHsATHE ceOs U APYTUX:

IPUHUMATh ce0s, TOHMMAasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;

OPUHUMATh MOTHBBI W apryMEHThl APYIHX I[pPH AaHAIU3E pe3yIbTaToOB
NESTEIIBHOCTH;

IpU3HABaTh CBOE MPABO U MPABO APYTUX HA OLIMOKH;

pa3BUBAaTh CIIOCOOHOCTh NOHUMATh MHP C IMO3HULMH JPYTOro YeI0BEKa.

HPEAMETHBIE PE3YJIBTATBI

[IpeameTHble pe3ynbTaThl OcBOeHUs mporpammbel COO 1o Ouonoruu Ha
0a30BOM ypOBHE BKJIIOUAIOT cHelupuueckue s yueoHoro npeamera «buomorus»
Hay4yHbI€ 3HAaHUS, YMEHHUS U CHOCOObI IEHCTBUN MO OCBOCHUIO, MHTEPIIPETALIUU U
peoOpa30BaHUIO 3HAHUM, BUIBI ACSITEIBHOCTU IO MOJIYYEHUIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHUW B Pa3IMYHBIX Y4YEOHBIX CUTYyalHsX, a TAKXKE B pPeaJbHbIX
KU3HEHHBIX CHUTyaIlUsiX, CBS3aHHBIX ¢ Ouojoruedd. B mporpamme mnpeameTHbie
pe3yJIbTaThl MIPEICTAaBICHBI IO FoJaM 00yUYEeHUS.

[TpenmeTHbIe pe3yabTaThl OCBOEHUS yueOHoro mpenmera «buonorus» ¢ 10
Kacce NOJKHBI OTPAXKaTh:

c(OpMHPOBAHHOCTh 3HAHUW O MECTE U POJIU OUOJOTUU B CUCTEME HAYYHOTO
3HaHUSA €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAy4YHOW KapTHUHBI MHUpPAa M HAyYHOTO MHUPOBO33PEHHS, O BKJIAJE POCCUNCKUX U
3apyOEKHBIX YYEHBIX-OMOJOrOB B pa3BUTHE OHOJOTUH, (PYHKUIHUOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA JUIsl pEICHUs )KU3HEHHBIX 33/1a4;

YMEHHUE PpaCKpbIBATh COJEpkKaHUE OHUOJOTMYECKUX TEPMUHOB M MOHSATHH:
KU3Hb, KIJIETKA, OpraHu3M, MeTraboau3M (0OMEH BEIISCTB M IPEBpAIlCHHE
SHEPrum), TOMEeocTa3 (CaMOperyisiius), YPOBHEBas OpraHu3alus >KUBbIX CHUCTEM,
CaMOBOCHPOU3BEACHHE (PENPOAYKIIHS ), HACIEICTBEHHOCTh, U3MEHUNBOCTb, POCT U
pa3BUTHUE;

yMEHHE H3/araTb OWOJIOTMYECKHE TEOpuH (KJIETOYHas, XpOMOCOMHas,
MyTaIlMOHHAs, IIEHTPAJbHAs JO0rMa MOJEKyIsIpHOW Owuonoruu), 3akonsl (I
Menpnens, T. Moprana, H. 1. BaBuioBa) u y4uenust (o 1ieHTpax MHOTOOOpas3us u
MPOUCXOXKJECHUS KyJIbTypHbIX pactenuii H. Y. BaBunoBa), onpenenars rpaHullbl
UX IPUMEHUMOCTH K )KUBBIM CHUCTEMaM;

yYMEHHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUSI B OMOJIOTHH: HAOIIOACHUE U
ONKCAHUE JKUBBIX CHUCTEM, IPOLIECCOB W SIBJICHUM, OpPraHu3alus U IMPOBEIACHUE
OMOJIOTHMYECKOTO  OKCIIEPUMEHTa,  BBIABIDKEHHWE  THUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXIYy HCCIEeIyEeMbIMU BEJIMYMHAMU, OOBSCHEHUE MOTYUYEHHBIX



pPEe3yIbTAaTOB, WCIIOJIB30BAHHBIX HAYYHBIX MOHSITHH, TEOPHA W 3aKOHOB, YMCHHE
JIeN1aTh BBIBOJIbI HA OCHOBAHUU TMOJYUYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIJCIATh CYIIECTBEHHBIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPHUOT U
AYKapuoT, OJHOKJIETOYHBIX M MHOTOKJIETOUYHBIX OpPraHU3MOB, OCOOEHHOCTU
IPOLIECCOB: OOMEHAa BEIECTB M MPEBpAIICHUS SHEPTUU B KIETKe, (HOTOCHHTE3A,
IUTACTHYECKOTO W DHEPreTMYeckoro oOMEHa, XEMOCHHTEe3a, MHTO3a, Meno3a,
OIJIOJIOTBOPEHMSI, PA3MHOKEHMS, WHIUBUIAYaJTbHOTO PpA3BUTHUS OpraHu3Ma
(oHTOTCHE3);

yMEHUE MPUMEHATH MOJyYECHHbIE 3HAHUS ISl OOBSICHEHHS] OMOJOTMYECKHX
IPOLIECCOB U SIBJICHUM, JJISl MPUHSATHS MPAKTHUYECKUX PEIICHUM B MOBCEIHEBHOM
KHU3HU C LeNplo obOecriedyeHus: 0e30MacCHOCTU CBOETO 370pPOBbsi M 3/10pPOBbS
OKPYKAIOIINX JIFOJCH, COOIOIEHNsI HOPM TPaMOTHOTO TIOBEICHHUS B OKpPYKArOIIen
MPUPOIHON cpeie, TOHMMaHWe HEOOXOAMMOCTH WCIOJIb30BaHUS JOCTHIKCHHN
COBPEMEHHOU Ouonorun OMOTEXHOJIOTMM IS PaIMOHAIBLHOTO
IPUPOJIOTIOTH30BAHUS;

YMEHHE pemaTh »JJEMEHTapHble TEHETHYECKHEe 3aJadyd Ha MOHO- U
IUTUOPUTHOE CKpEIIMBaHUE, CIEIJICHHOE HAacJIeIOBAaHUE, COCTaBISATH CXEMBI
MOHOTHOPHJIHOTO CKpEIIMBAHM AJIsl MpeACcKa3aHUsl HACIETOBaHUS MPU3HAKOB Y
OpTraHHU3MOB;

YMEHHUE BBIMOJHATh JIa0OpAaTOpPHBIE M MpaKTUYeCKHe paboThl, cOOII0IATh
npaBuia npu padbore ¢ yueOHbIM U Ta0OPaTOPHBIM 000PYI0BAHUEM;

yMEHHUE KPUTHYECKH OIEHWBATh W HMHTEPIPETUPOBATh HWH(OOPMAITUIO
OMOJIOTMYECKOTO  COAEpKaHMsI, BKJIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAHUS U3
Pa3TMYHBIX UCTOYHUKOB (CpEACTBA MACCOBOM MH(MOPMAIIMK, HAYYHO-TIOMYJISPHBIC
MaTepHalibl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEIOBAaHUNA B OWOJIOTHH,
MEIUIHE, OMOTEXHOJIOTHH;

yMEHHE CO3/1aBaTh COOCTBEHHBIE THCHMEHHBIE M YCTHBIE COOOIICHHS,
00001ast Gnosiorndeckyro UHGOPMAIMIO U3 HECKOIBKUX HCTOYHUKOB, TPAMOTHO
MCIIOJIH30BATh MOHSATUHHBIN ammapat OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHMUE

10 KUIIACC
KoanuecTBo yacoB DJIeKTPOHHBbIE Hcnoab3oBanue
Ne HaunmeHoBaHue pa3aesioB (uudposbie) o0opynoBaHus
Konrpoabubie | IlpakTuyeckue
/| W TeM NPOrpaMMbl Bcero o0pa3oBaTe/bHbIC npoexkra «Touka
padoTbI padoThbI
pecypchl pocta»
bubmnoreka LIOK DNeKTPOHHBIC TAOIUIIBI
1 buonorus kak Hayka 2 0.5
E https://m.edso0.ru/7f41c292 | wu maKaThl
5 JKuBble cucTeMBbI U UX 1 bubnuoreka [JOK DNEeKTPOHHBIE TaOIULIbI
OpraHu3aLus https://m.edsoo.ru/7f41c292 U IJIaKaThl
Mukpockort ¢ poBoOH,
MHUKpOMpenaparsl.
. Jlaboparopnoe
3 XHUMHUYECKUH COCTaB U 3 1 bubnuorexa [IOK 060DV LOBALIE [0
BaHHE I
CTPOCHME KIETKU https://m.edsoo.ru/7f41c292 pYA
W3YYCHHIO
XUMHUYECKOTO COCTaBa
KJIETOK
Muxkpockor nudpoBoi,
bubnmoreka [JOK MHUKPOIIPENapaThl.
4 KusznenesaTenbHOCTh KIETKU 6
A https://m.edsoo0.ru/7f41c292 | 3neKTpOHHBIE TAOIUIIBI
U TUTaKaThl
Pa3smuoxenue u Muxpockomn HuppoBoi,
5 VHIMBUyaJIbHOE Pa3BUTHE 5 1 bubmmorexa [OK FOTO]I:BIC (bp
e P https://m.edsoo.ru/7f41c292
OpPraHHU3MOB MHUKpOMpEnaparhbl
6 HacneactBeHHocTs 1 3 15 bu6nmoreka [IOK DNEeKTPOHHBIE TAOIUIIBI
W3MEHYUBOCTh OPTAHU3MOB ' https://m.edsoo.ru/7f41c292 W TIaKaThl
7 Cenekiusi OpraHu3MoB. 3 bubmuorexa [JOK JlaT4rk MyTHOCTH,



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

OCHOBBI OMOTEXHOIOTHH

https://m.edsoo.ru/7f41¢c292

BJI&XHOCTH, pH,
YIJIEKUCIIOTO ra3a u
KHCIIOpO/1a

PesepBHOE Bpemsi

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c292
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https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

ITIOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KoanuectBo 1yacoB DJIeKTPOHHBbIE
Ne ara uudposbie
Tema ypoka Kourpoabhblie | IIpakTnyeckue A p
n/n Bcero U3yuyeHusi | oOpa3oBaTesibHbIE
padoTbI padoTbI
pecypchbl
bubnnorexa [JOK
1 buoiiorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edso0.ru/863e632a
MeTo1bl MO3HAHHUS dKUBOW TPUPOIBI.
[IpakTrueckast padora Ne 1
bubnnorexa [JOK
2 «/cnonp30oBaHue pa3InyHbIX 1 0.5
https://m.eds00.ru/863e6122
METO/IOB IIPY U3YUYEHUU
ouonornueckux o0bekToB» EHT
3 buonoruueckue CUCTEMBI, POIECCHI 1 bubnnorexa [IOK
U UX U3yUYEHHE https://m.edso0.ru/863e6564
4 XUMHUYECKUW COCTaB KIIeTKU. Boia n 1 bu6mmotexka IIOK
MuHepanbHbie conn» EHI https://m.edso0.ru/863e674e
but6mmoreka [JOK
5 b .C 0 1
CATICH. LOCTAB 1 CTPOCIHE DEIKOB https://m.eds00.ru/863e6b72
®epMeHThl — OMOJIOTHYECKHE
KaranuzaTopsl. JlabopaTopHas
pabota Ne 1c¢ npumeHeHneM
6 obopynoBanus Touku pocra 1 0.5 brbmorexa [OK
Py p . ' https://m.eds00.ru/863e6b72
«3yyeHune kataauTu4ecKoin
aKTUBHOCTH (hepMEHTOB (Ha MpUMepe
amuiasbl Wik katanasel)y EHI
7 Vraesonsl. Jlunmaeny EHI 1 but6mmoreka [JOK



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

https://m.edso0.ru/863e6870

bub6mmoteka [IOK
8 Hywrerossie kuenotsl. AT® https://m.edsoo.ru/863e6d5¢
9 Hcropus u MmeTo bl U3ydeHus bubnuorexa [IOK
kietku. Kiierounas reopusi» EHI' https://m.eds00.ru/863e6e88
10 Knerka kak 1iesioctHast >kxuBast
crucreMa
CtpoeHue 5yKapuOTHYECKON KIIETKH.
JlaboparopHas padota Ne 2 1c
pUMEHEHUEM 000pytoBaHuS ToUKH
ocrta «/3yueHue cTpoeHHUs KIETOK bubnorexa [IOK
11 P . Y P 0.5 https://m.edso0.ru/863e6ff0
pacTenuii, KHBOTHBIX, FPHOOB https://m.edsoo.ru/863e716¢c
OakTepuil 1o MUKPOCKOIIOM Ha
TOTOBBIX MUKpOTIpEIiapaTax u ux
OTIMCAHHUE»
bu6mmotexka I[IOK
12 OOMeH BelecTB Wi MeTaboJIn3M httos://m.eds00.ru/8636766¢
bu6mmotexa I1IOK
13 ®otocunTte3. Xemocuntes» EHIT httos://m.eds00.ru/86367c98
N bubnuorexa [JOK
14 neprerieciuii 0bmen» EHI https://m.edso0.ru/863e7aae
JKu3HeHHBIN UK KICTKH. Jlenenue
kjeTku. Muro3. JlabopatopHas
pabota Ne 31c npumeHeHneM
15 obopynoBanus Touku pocta 0.5 bubmmorexa LIOK
https://m.edsoo.ru/863e7dc4
«Habmromerne MruTO3a B KIIETKax
KOHYHKA KOPEIIKa JTyKa Ha TOTOBBIX
MUKpOIpenapaTax»
16 buocunTes Oenka. Peakius bubnuorexa [JOK



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4

MaTpU4YHOI'O CMHTE3a

https://m.edsoo.ru/863e796e

bubnuorexa [JOK
o Tpancasius — GuocHiTes berica https://m.eds00.ru/863e796e
18 Hexnerounsie popmbl )KU3HH — bubmmoreka [JOK
Bupycs» EHI’ https://m.eds00.ru/863e7540
bubnnorexa [IOK
19 ®DopMBI pa3MHOXKEHHS OPTaHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubmmoreka [IOK
20 Meiios https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue 1 Pa3BUTHE TTOJIOBBIX
KJIeTOK. OIJI0IOTBOPEHHE.
JlaGopaTtopHnast pabora Ne 4 1c
21 npuMeHeHneM o0opyioBanus Touku 0.5 bubmorexa LOK
https://m.edso00.ru/863e81b6
pocta «M3yueHue cTpoeHus
MOJIOBBIX KJIETOK HA TOTOBBIX
Mukponpenaparax» EHI
29 NuauBunyansHOE pa3BUTHE bu6mmotexa I1IOK
OpraHu3MOB https://m.edso0.ru/863e8436
I'enetuka — Hayka o
23 HacjlaeACTBEHHOCTHU U U3MEHUYHUBOCTH but6mmoreka [JOK
25 anpeJisi BO BceM MHpe https://m.eds00.ru/863e86f2
oTMe4YaeTcs A1eHb TeHeTHKHU.
3aKOHOMEPHOCTH HACJIEAOBaHUS
24 npU3HaKoB. MoHOTHOpUIHOE Bubmrorexa LIOK
https://m.eds00.ru/863e8878
ckpemmBanney EHI
JlurnbpuHoe ckpenmBanmue. 3aKoH Bu6morexa {OK
25 HE3aBUCUMOT'O HACJIEI0BAHMS

MIPU3HAKOB

https://m.edsoo.ru/863e89a4



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4

CuernieHHOE HaclleJJOBaHHE
npu3HakoB. JlaboparopHas pabora
Ne 5 «M3yuenue pe3ynbTaToB

bu6mmoteka IIOK

26 MOHOTHOPHUIHOTO U TUTHOPHIHOTO 05 https://m.edso0.ru/863e8c60
CKpEIIUBAHUS Y APO30(IIIBI HA
TOTOBBIX MUKpOIpenapaTax»

97 I'eneruka nosa. Hacnenopanue bubnuoreka [IOK
MPU3HAKOB, CLIETUICHHBIX C ITOJIOM https://m.eds00.ru/863e8c60
W3menunBocTh. Henacnencreennas
M3MEHYMBOCTb. JIJabopaTopHas
pabora Ne 6. U3yuenue bubnuoreka [LIOK

28 . 0.5
MOTU(PUKATTIOHHOW N3MEHYHBOCTH, https://m.edso00.ru/863e8efe
MOCTPOEHNE BaPUAIMOHHOTO Psia U
BapualMoHHOM kpusoin» EHI
HacnencrBeHHas ”3MEHYUBOCTb.

JlaGopatopHas pabora Ne 7. bubmuoreka [LIOK

29 . 0.5
«AHanu3 MyTauui y 1po3o¢puisl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MHKpOIIpenapaTax»

bu6mmotexa [IOK

30 Peneriica Herobeia https://m.eds00.ru/863e8d78
PesepBHblit ypok. OG001IeHuE 110

31 TeMe «HaciencTBeHHOCTh 1
M3MEHYMBOCTH OPTaHU3MOB)

39 Cenekius Kak HayKa U MpOLIECC» bubnuoteka [IOK
EHI https://m.eds00.ru/863e9214

33 MeToabl U JOCTHKEHUS CEIICKITNT but6mmoreka [JOK
pacTeHUM U )KUBOTHBIX https://m.eds00.ru/863e9214

34 buotexHosiorus Kak oTpacib bu6mmoreka [IOK

npon3Bo/CTBa 18 okTsa0ps - leHb

https://m.edso0.ru/863e9336



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
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YYEBHO-METOAUYECKOE OBECMNEYEHUE OBPA3OBATE/IbHOIO NMPOLECCA

OBA3ATEJIBHBIE YYEGBHBIE MATEPHUAJIBI VIS YYEHUKA

* buonorwus, 10 kimace/ Kamenckmii A.A., Kacnepckas E.K., CuBornazos B.1.,
AxknmonepHoe obmectBo «M3aarenberBo «lIpocBemenne»

METOINYECKHUE MATEPHUAJIBI 1JIA YUUTEJIA

A.JO.NonueBa. A.B.Topranos. buonorus B cxemax u tabiaunax IKCMO Mockaa.
2012 r

I'. W. Jlepuep. buonorus. [TonHblii cipaBOYHUK AJ1s1 HOATOTOBKU K E ' 9. M.
Actpenb 2012 T

['otoBumcs k EI'D. O6mas 6uonorus M Jlpoda 2012 r

EI'D 2012 r. buonorusa. M. Actpens 2012r

EI'3. O6mias 6uonorusi. KoHTpobHBIE U3MEpUTEIbHBIE MaTepuaibl M
[IpocBemenne 2012 r

N.P. MyxamemxaHoB. Mactepckas yautens « TecTsl, 3a4eTsl, Omuronpockr 10-11
kimace» M «BAKO» 2007 r

Oo6mas ononorus: Yueonuk / [Tox pen. Koncranturosa B.M.. - M.: Academia, 2018.
- 704 c.

Bopontos, H.H. buonorus. O6uas 6uonorus. 10-11 knaccel: YueOHUK 11t
001eo0pa3oBaTeNbHBIX yupexaeHuii: basossiii yposens / H.H. Bopontios. - M.:
[Tpocs., 2022. - 304 c.

Henma-Cuonuikas, M.A. OOuias 1 canuTapHasi MUKpPOOHOJIOTHS C TEXHUKON
MUKPOOHOJIOTUIECKHX HCCIeIoBaHui: YueOHoe mocodue / M.A. Jletimma-CroHuIkasi.
- CII6.: Jlans, 2022. - 588 c.

3axapos, B.b. PaGouas TeTpanp o o6mieit 6uonorun: 10-11 knacc: k: YueOHUKY
B.b. 3axaposa, A.I'. Mycrtaduna, B.1. Cuornazosa, H.M. UepHoBoii "O061mas
ouonorus. 10-11 kmacc" / B.b. 3axapos, E.T. 3axapona, A.Jl. Kynaes, B.1.
CuBormnas3os. - M.: Ok3ameH, 2. - 157 C.

T A JloBkosa. [Togroroeka k onuMmuaaam mno o6uosioruu 8-11 kimaccos. M Aiipuc-
npecc 2011

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbBI CETU
UHTEPHET

www.informika.ru - sjgextponssii yueonuk "buosiorus” (Bep. 2.0 - 2000) u3 nukia
"O6yuaroniye sHIMKIoNeAuu". - YueOHbIN Kypc, KOHTpoJIbHBIE Bompockl. (Kak
M0JB30BaThCs - cM. "[lomors".)


http://www.informika.ru/

www.college.ru - pasaen "OtkpoiToro koyiemka" mo brojgoruu. YueOHUK, MOIEIH,
On-line TecThI, yuuTemIO.

www.skeletos.zharko.ru - "OnopHo-aBUraTe bHast CHcTeMa YeaoBeKa'.
OOpa3oBaTeNbHbBIN calT 1o npeaMery buosorus, kype Uenosek. CTpoeHHe CKeleTa.
Meieunast cucrema. Kak 5to paboraet. IIpunoskeHus: 2 CKEIETHBIX SHIIMKIIOEIUH;
IUISL YYUTEIS - YPOKH, JTaOOpaTOpHBIE, 6 TECTOB C OTBETAMHU.

www.biodan.narod.ru - "buo/lan" - bruosorus ot lansl. HoBocTH 1 0030pHI 110
ounonoruu, 3xonoruu. [Ipodiemsl u Teopuu. ECTh TEeMaTHUECKHUE BBIITYCKH,
¢doToranepen, OMorpapuu BEIUKHUX YUEHBIX, CIIELCIOBAPb.

www.bio.1september.ru - st yauteneit "5 uny Ha ypok buosoruu". Ctathu mo:
boranuke, 3oonoruu, buonorun - Yemosek, OOmIeii 6M0JIOruK, JKOJIOTUH.

www.bio.1september.ru - razera "buonorusa" (Mexy BBIX0I0M OYEPEIHOTO HOMEpa
ra3eThbl U MOSBJICHUEM MOJHOTEKCTOBOM BEPCHH HOMEpPA Ha CaliTe YCTAHOBJICH
r0/I0BOM UHTEPBAI)

www.kozlenkoa.narod.ru - Otot caiit Koznenko A.I'. - mpenomaBaress v 1ist
npernoaaBareiieH, Ui TeX, KTO YUUTCSA caM U YYUT JIPYTUX; OYHO U JUCTAHIIMOHHO,
OMOJIOTHUH, XMMHH, IPYTUM IIPEAMETAM - C IIOMOIIBIO KOMITbIOTEpa U VIHTEpHET.

WWW.NSU.ru buosorust B Bompocax 1 0TBETax - yu4eHbIe HOBOCMOMPCKOTO
AxaznemMropojika OTBEUaroT Ha BOIPOCHI CTAPILIEKIACCHUKOB.

www.websib.ru - pazgen "buosorus" HoBocrbOupckoit 00pa3oBaTeIbHOM CETH.
[TonOopka MaTepralioB U CCHUIOK (IIPOrpaMMbl, MPOEKThI, MATEpUaIbl Y YPOKY,
aOUTYpUEHTY).

www.nrc.edu.ru - "buonornyeckas kapTuHa Mupa' - pasjies JIeKTPOHHOTO YueOHHKa
"KoHuenuuu COBpeEMEHHOTO ecTecTBO3HaHuA". KoHIlenuu nporucxox1eHus )KU3HU
u Teopuu 3Bostonud. (Ilepexon mo cepuike BHU3Y "Jlanee...".)

www.floranimal.ru - "FLORANIMAL - pactenus u xuBoTHbIC" Kak SHIIUKIOMEHS.
(O6bem undopmaruu BrieuaTiseT.) BeiOpats OykBy, OTKPOETCS CTpaHUIIA C ABYMS
OonpIIMMU KOJIOHKaMu Ha3Bauwmii: Pactenus u JKuBoTHbie. BeiOnpaem mo Ha3BaHUIO
- OTKPBIBAETCS OMUCaHKE U (HOTO.

www.filin.vn.ua - "®unuH" - WTFOCTPUPOBAHHAS SHIIUKIIONEINS KUBOTHBIX. K
COJKaJICHHIO HE Bce pasjeinl roToBbl. Onucanus u GoTorpadum.
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www.nasekomie.h10.ru "Hacexombie" O HACEKOMBIX IS IIKOJBHUKOB - OIIMCAHUE
OCHOBHEBIX BHIOB, PUCYHKH.

www.invertebrates.geoman.ru Hacexomsie. [TonynspHas kaura Axumymkuaa 1.1, ¢
MHOKECTBOM IIBETHBIX PUCYHKOB U oTorpaduii. -

www.bird.geoman.ru Itumer. [omynspras kaura Akumymkuaa .M. ¢ MHOXecTBOM
I[BETHBIX PUCYHKOB H (poTorpadmuii.

www.animal.geoman.ru Mup >xuBoTHbIX. [Tonynspras kaura Axkumymikuaa U.U. ¢
MHO>KECTBOM ILIBETHBIX PUCYHKOB M (poTorpadmii.

fish.geoman.ru Pei6s1. umrocTprpoBaHHas SHIIMKIIOTICIUS PHIO.

www.plant.geoman.ru - XKu3up pactenuii. 3aHMMaTeIBHO 0 O0TaHUKe. bakrepuu.
JlekapcTBEHHBIE paCTEHUS.

www.livt.net - anexTpoHHast WILTFOCTPUPOBaHHAS SHIMKIoNeAus "YKuBbie
cymectBa". Knaccudukanus u portorpaduu 6e3 Tekcra.

www.nature.ok.ru - Peakue u ncuesarorue >xuBotHeie Poccun. Onucanus 1 rojgoca
PEIKUX KUBOTHBIX.

www.bril2002.narod.ru - buosorus aiis mkoasHUKOB. Kpatkas nuadopm. 1o
pasznenam: O6mias 6uosiorusi, boranuka, 3oomorusi, Yemnosek.

www.festival.1september.ru - ®ectuBane negarornyeckux uaeH "OTKPBITHINA YPOK"
2006 - 2007. Paznen "lIpenogaBanue 6uonorun" - 86 craTeil.

www.charles-darwin.narod.ru - Yapne3 JapBun: Ouorpadus U KHUTH.
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