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1. llosicHUTEIBLHASA 3ANNCKA

[Ipu pa3paboTke nporpamMmbl MO OHOJOTUM TEOPETUUYECKYID OCHOBY ISt
omnpeneneHusl TMOAXOA0B K (POPMUPOBAHUIO COJEpKAHHUS Y4eOHOro mpeaMera
«buonorus»  cocraBuiM:  KoHuentyaiabHele nonoxeHus DPIOC  COO o
B3aMMOOOYCIIOBJICHHOCTH 1I€JIeH, CollepKaHusl, pe3yJIbTaTOB 00y4eHUs U TpeOOBaHUMN
K YPOBHIO TOATOTOBKH BBIMTYCKHUKOB, MOJOKEHUS 00 OOIIMX IEJSIX W MPUHIIATIAX,
XapaKTEpU3yIOMINX COBPEMEHHOE COCTOSHHE CHCTEMBI  CPEIHEr0o  0OIIero
obpazoBanusi B Poccuiickoit dexneparuu, a TakkKe IMOJOXKEHUS O CHenuduke
Owonornn, e€ 3HAYEHWW B TIO3HAHWHM JKWBOW TIPUPOABI W oOecredeHnun
CYILIECTBOBAaHMS 4yesnoBeueckoro oobmiectBa. CoriiacHO Ha3BaHHBIM TOJIOKEHHUSIM,
orpe/eneHbl OCHOBHBIE (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mo 6uosioruu Aa€T MpEACTaBICHUE O LEAX, 00 o0lIel cTpaTeruu
oOy4eHUs, BOCIIUTAHUS M PA3BUTHSI OOYYAIOMINXCS CPEACTBAMU yueOHOTO IpeIMeTa
«buonorus», onpeaensieT o0s3aTeIbHOE MPEIMETHOE COJIEpKaHUE, €ro CTPYKTYpY,
pacmpenesieHue 1o pasjieliaM M TeMaM, PEKOMEHIYEeMYIO IOCJIeI0BaTeIbHOCTD
U3Y4YeHHUS] yueOHOTO MaTepuaya ¢ Y4ETOM MEXKIIPEAMETHBIX U BHYTPHUIPEIMETHBIX
CBsI3EH, JIOTUKHU 00pa3o0BaTEIHLHOTO npoiiecca, BO3PACTHBIX
0COOEHHOCTEH 00yUaroIMXCH.

B nporpamMmmMe mo GHoJIOTHH TakXe YUYUTHIBAIOTCS TPEOOBAHUS K TUTAHUPYEMbIM
JUYHOCTHBIM, METANpPEAMETHBIM U TPEAMETHBIM pe3yibTaTaM OOy4YeHUsS B
(hopMUPOBAHNH OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIBLHON JEATEIbHOCTH/YUSOHBIX
nerlcTBU 00y4arommxcsl M0 OCBOCHUIO COACPKAHUSI OMOJIOTHYECKOr0 00pa3oBaHus.

B nporpamme no 6uosnoruu (10—11 kmaccel, 0a30BbI ypPOBEHb) peaii30BaH
MPUHITUIT TIPEEMCTBEHHOCTH B M3YYCHHHM OWOJIOTHH, Ojarojgaps 4YeMmy B HeEH
POCMATPUBACTCS  HANPABICHHOCTh HAa  pa3BUTHE 3HAHWH, CBS3aHHBIX C
dbopMHpOBaHEM €CTECTBEHHO-HAYYHOT'O MUPOBO33PEHUS, IIEHHOCTHBIX OPUCHTAIIUN
JUYHOCTH, PKOJOTHYECKOTO MBIIIJICHUS, TIPEICTABIICHUNA O 30POBOM 00pa3e KU3HH
U OEpeXHBIM OTHOIICHUEM K OKpyKaroiiel npupoaHout cpene. [loatomy Hapsiay ¢

HU3ydeHueM OOIEeONOIOTUUECKIX TEOpHid, a TakXKe 3HAHUM O CTPOCHUU IKUBBIX



CUCTEM PA3HOI0 PAaHra M CYHIHOCTH OCHOBHBIX IMPOTEKAIOIIMX B HHUX IPOLIECCOB B
nporpamMme Mo OMOJIOTHH YEJIEHO BHUMAaHUE MCIOJIb30BAHUIO MOJYYCHHBIX 3HAHUN
B IIOBCEJHEBHOM JKMW3HU [UIsl pEIIECHUS NPUKIAAHBIX 337a4, B TOM YHCIE:
npo(UIAKTUKYA HACJIEICTBEHHBIX 3a00JICBaHUIN YETIOBEKAa, MEIUKO-TeHETHUYECKOTO
KOHCYJIbTUPOBaHHUs, OOOCHOBaHWS SKOJOTUYECKH I1€71eCO00pa3HOro IMOBEJACHUSI B
OKpYXaIEH MPUPOAHOM Cpele, aHAIN3a BIWSHUA XO3IMCTBEHHOW AEATEIIbHOCTHU
YeJioBeKa Ha COCTOSHUE NPHUPOAHBIX M HMCKYCCTBEHHBIX SKOCHUCTEM. Y CHUIICHHE
BHUMAHMS K NPUKIAJAHOW HANpaBICHHOCTH Y4yeOHOro rmpeamera «buonorus»
MPOJAUKTOBAHO HEOOXOJAMMOCTBIO OOECIICUCHUSI YCJIOBUHM ISl PEIICHUS OJHON W3
aKTyaJlbHBIX  3a/ay  IIKOJIBHOTO  OMOJOTrMY4ecKoro  o0pa3oBaHus, KOTOpas
npeanonaraer (GpopMupoBaHue y OOydYarOMIMXCA CIOCOOHOCTH aJaNnTHPOBATHCA K
M3MEHEHUSM JUHAMUYHO Pa3BUBAIOILIETOCS COBPEMEHHOI'O MUPA.

buonorust Ha ypoBHE CpeHEro o01Iero 00pa3oBaHus 3aHUMAET BaXKHOE MECTO.
Ona obecneunBaeT (OPMUPOBAHUE y OOYUYAIONIUXCS MPEICTABICHUN O HAy4YHOU
KapTUHE MHpa, pacmupser u o0oOuiaer 3HaHMS O JKMBOM mpupoje, €€
OTJIMYUTENIBHBIX MPU3HAKAX — YPOBHEBOM OpraHW3alMyd W DSBOJIIOLWH, CO3MAET
YCIJIOBHS IJ1s1: TTIO3HAHUSI 3aKOHOB KMBOU MPpUpPOibl, popMUpoBaHus ()yHKIIMOHATIBLHOM
IPaMOTHOCTH, HaBBIKOB 3/I0pOBOT0O M 0e30macHOro o0Opasza >KU3HHU, 3KOJOTHYECKOIrO
MBIIUIEHUS, IEHHOCTHOTO OTHOIICHHUSI K YKUBOU MPUPOJIE U YEIIOBEKY.

Bonbiioe 3HaueHrne OMONIOTHS UMEET TaKXKe JJIsl PEeLIECHUS] BOCIIUTATENbHBIX U
Pa3BUBAIOIINX 33/1a4 CPETHETO 00IIero 00pa3oBaHus, COIMAIU3AIUN 00YUYaIOIUXCSl.
N3yuenue ounonoruu o0ecrieuynBaer YCIIOBHUS LISt dbopmHpoBaHUs
WHTEJUICKTYaJbHbIX,  KOMMYHHUKAITMOHHBIX ¥  WH()OPMAIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJIbTYpbl, CIOCOOCTBYET HWHTErpallMM OMOJIOTMYECKMX 3HAHUM C
NPEICTAaBICHUSIMHU U3 APYTMX y4eOHBIX MPEAMETOB, B YACTHOCTH, (PU3UKHU, XUMUH U
reorpaduu. Ha3BaHHBIE TOJOXKEHUS O TMpeAHA3HAYCHUH Y4YeOHOTOo TMpeaMeTa
«buonorus» cocTaBWIM OCHOBY JUIsl ONpENEieHUs MOAXOAOB K OTOOpY H

CTPYKTYPUPOBAHHIO €TI0 COJICPKAHUS, TIPEICTABIIEHHOTO B IPOrpaMMe 10 OHMOJIOTHH.



Ot6op comepkanus ydeOHoro mpeamera «buonorwms» Ha 06a30BOM ypOBHE
OCYHIECTBIEH C TMO3UIMH KyJIbTYpOCOOOpPAa3HOrO0 TMOJX0Ja, B COOTBETCTBHH C
KOTOpPBIM O0OydYaroImuecs IOJKHBI OCBOWUTh 3HAHUS W yMEHHS, 3HAYUMBIC IS
(dopMupoBaHus 00IIEH KyIbTYpHhI, OMPENEIIONINe aJeKBaTHOE MMOBEICHIE YeTOBEKa
B OKpYyXalolled NpUPOJHON cpejie, BOCTpeOOBAHHBIE B IMOBCEIHEBHOM >XU3HU U
MIPaKTUYECKON AesaTeNbHOCTH. Oco00oe MECTO B 3TOM CUCTEME 3HAHUHM 3aHUMAIOT
AJIEMEHTBl  COJIEpXKaHUs, KOTOphIE CIy>KaT OCHOBOM g  (HOPMUPOBAHMS
IPE/ICTaBIICHUI O COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTUHE MUPA U [IEHHOCTHBIX
OpUEHTAIMSIX  JIUYHOCTH, CHOCOOCTBYIONIMX TyMaHHM3AallMH  OHMOJOTHYECKOTO
o0pa3oBaHUs.

CTpykTypupoBaHHE COJEp)KaHUS y4eOHOro MaTepuaia B MPOrpaMMe IO
OMOJOTHH OCYIIECTBICHO C YYETOM MPUOPUTETHOTO 3HAYCHHUA 3HAHUKA 00
OTJIMYUTEIBHBIX OCOOEHHOCTSIX KUBOW MPHUPOABI, O €€ YpOBHEBOM OpraHu3alud U
ABOJIIONIMU. B cOOTBETCTBUU € 3TUM B CTPYKType yueOHOTrO mpeamera «buomorus»
BBIJIETICHBl CJIEAYIOUINE COJepKaTenbHble NUHUU: «buonorus kak Hayka. MeTozsl
HAyyHOTO TO3HaHU», «KieTka kak Omonormueckas cuctema», «OpraHum3Mm Kak
Oouonoruyeckas cucrema», «CucreMa M MHOrooOpazue OpPraHMYEeCKOro MHUpPay,
«OBOJIIOLINS KUBOU MPUPOAB, « DIKOCUCTEMBI U MPUCYILIUE UM 3aKOHOMEPHOCTI.

enr wm3yueHuss ydeOHoro mnpenmera «buosorus» Ha 0a30BOM ypOBHE —
OBJIAJICHHUE  OOYYarOUIMMHCS ~ 3HAHUSIMH O  CTPYKTYPHO-()YHKUIMOHAJIBHOM
OpraHM3alMM >)KUBBIX CUCTEM Pa3HOI0 paHra v NpuoOpeTeHre YMEHUMN UCIO0JIb30BaTh
ATH 3HAHUA AJISl TPAMOTHBIX JEHCTBHI B OTHOIIEHWH OOBEKTOB JKMBOW MPHUPOABI U
pEIIEeHUs Pa3IMYHBIX )KU3HEHHBIX MTPOOIIEM.

JoctxkeHue uenu u3ydeHus ydeOHoro mnpeamera «buosiorus» Ha 6a3zoBOM
ypOBHE 00€CreunBaeTCs peleHUEM CIeAYIOIINX 3a/1ay:

OCBOEHHE OOYYaIOIIUMUCS CHUCTEMbl 3HAHUW O OHOJIOTMYECKUX TEOPHSIX,
YUCHUSAX, 3aKOHAX, 3aKOHOMEPHOCTSX, THIIOTE3aX, MpaBWJIAX, CIYXaIlUX OCHOBOM
s (GOPMUPOBaHUS TPEACTABICHUN O ECTECTBEHHO-HAYyYHOW KapTUHE MHpa, O

MCTOJAaX HAyY4YHOI'0 IMO3HAHHA, CTPOCHHH, MHOFOO6paBI/II/I U OCOOCHHOCTSX >KHBBIX



CUCTEM pa3HOr0 YPOBHS OpPraHHW3allMd, BBIJAIOIIMXCS OTKPBITHSIX M COBPEMEHHBIX
UCCJIeIOBAHUSX B OMOJIOTHH;

dbopMupoBaHre y oOOydaloOIIUXCsl TO3HABATENBHBIX, HHTEIUICKTYaJbHBIX U
TBOPYECKUX CIOCOOHOCTENl B MPOLECCE aHalu3a JAHHBIX O NYTIX pa3BUTUS B
OMOJIOTUM HAYYHBIX B3TJIAJ0B, UACH W MOAXOJOB K H3YUYEHHUIO >KHUBBIX CHCTEM
Pa3HOIO YPOBHSI OPraHU3alUY;

CTaHOBJICHHE Yy oOOydammmxcsa oOmeld KyJabTypbl, (YHKIIHMOHAIBHON
IPAaMOTHOCTH, Pa3BUTHUE YMEHUU OOBSICHATH M OLICHUBAThH SBIICHUSI OKPYKAIOIIETO
MUpa KUBOW MPUPOAbl HA OCHOBAHWU 3HAHWM U OMbITA, MOJYYEHHBIX MIPU U3yYEHUU
OuoJoruu;

dbopMupoBaHHEe Yy OOyYarolUXCAd YMEHWH WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTUYECKUX 3HAHUW B NPAKTUYECKOW JAESITENIbHOCTH YEJIOBEKa, Pa3BUTHH
COBPEMEHHBIX MEJIULIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUH;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOXXHOCTH IO3HAHMS YEJIOBEKOM KUBOM
OPUPOJIbI, HEOOXOAUMOCTH OEpPEKHOT0 OTHOILUEHUS K HEH, COOMIOJEHUS STUYECKUX
HOPM IIPU IPOBEACHUN OMOJIOTUYECKUX UCCIICI0BaHUM’;

OCO3HAHWE IIEHHOCTH OMOJOTMYECKUX 3HAHWM IS TOBBIIIEHUS YPOBHS
HKOJIOTMYECKOM KYJIbTYpPHI, 111 (GOPMUPOBAHMSI HAYYHOT'O MUPOBO33PEHUS;

NpUMEHEHUE MPUOOPETEHHBIX 3HAHUM M YMEHHUI B TTOBCEAHEBHOM >KU3HU IS
OLICHKHU ITOCJICICTBUN CBOEM JEATEIBHOCTH IO OTHOLIEHHUIO K OKPYXKAKOILIEU cpene,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHWE U COOJIOJIEHHEe Mep NPOPHIAKTHKA
3a001eBaHUM.

B cucreme cpennero oOmiero obOpasoBanus «buonorus», u3yuaemas Ha
0a30BOM ypOBHE, SIBISETCA OO0sA3aTENbHBIM YYEOHBIM MPEIMETOM, BXOASIIMM B
cocTaB NpeaMeTHON o0nacTu « EcTecTBeHHO-HAyUHbIE IPEIMETHD.

Jlnst u3yuenus Ouwonornu Ha 0a30BOM ypOBHE CpelHero oOiero oOpa3oBaHMUs
otBoauTCs 68 yacom: B 10 kiacce — 34 gaca (1 gac B Henento), B 11 knacce — 34 yaca

(1 yac B HEzEIIO).

COJAEPXAHUE OBYUYEHUA



10 KJTACC

Tema 1. buosiorusi kKak Hayka.

buonorus xak Hayka. CBsi3b OMOJOTUU C OOILIECTBEHHBIMHU, TEXHUYECKUMU U
APYTUMH €CTECTBEHHBIMU HayKamH, (pumocoduelt, 3TUKON, 3CTETUKONH M TPaBOM.
Ponb 6uonoruu B hopMHpPOBaHUM COBPEMEHHON HaydyHOM KapTuHbl Mupa. Cucrema
OMOJIOTUYECKUX HaYK.

MeTonbl MO3HAHMS KUBOM MPUPOJIbI (HAOIIOACHHUE, IKCIIEPUMEHT, ONUCAHUE,
U3MepeHue, KiaccupuKalus, MoJEIMpPOBaHNEe, CTaTUCTUYECKass 00pab0OTKa JaHHBIX).

JlemoHcTpanum:

[Toptpersl: Y. lapsun, I'. Menaens, H. K. Konbios, Ix. Yorcon u ®@. Kpuk.

Ta6J'II/IHI)I N CXCMBI. «MGTOI[BI II03HAHUS )KUBOM IIpUPOALID».

JlabopaTopHbie U MPaKTHYECKHE PadOThI:
[Ipaktuueckass pabora Ne 1. «lcmonb3oBaHue pa3iMyYHBIX METOAOB IpHU

M3Y4EHUHU OMOJOTNYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucteMbl U UX OPraHU3ALMSL.

Kusble cucTembl (OMOCUCTEMBI) KaK IpeaMeT u3ydeHus: Ouosioruu. OTinyue
KUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIlui OMOCHUCTEM:
MOJICKYJISIPHBIM, KJIETOYHbIA, TKAHEBBIM, OPraHU3MEHHBIN, TOMYJISIIIUOHHO-BUI0BOM,
AKOCHUCTEMHBIN (OMOTE€O0IIEHOTHYECKHUH ), OnOChEepHBI.

JlemoHcTpanum:

Tabuuubl 1 cxembl: «OCHOBHbIE MPU3HAKU XKU3HW», «YPOBHU OpraHHU3aLUU

YKABOM IIPUPOIBI».

Oo6opynoBanue: mojesb MoJiekysbl JIHK.

Tema 3. XumMuueckuii COCTaB M CTPOCHHE KJICTKH.



XUMHYECKUN COCTAB KIIETKH. XUMHYECKHE JJIEMEHTBhI: MAKPOAJIEMEHTHI,
MUKpPO3JIEMEHTHI. Bo/la 1 MUHEpaJIbHBIE BEIIECTBA.

OyHKIMA BOABI W MHUHEPAIBHBIX BEIIECTB B KieTke. llognepxkanue
OCMOTHUYECKOI0 OanaHca.

benku. CoctaB u cTpoeHue OENKOB. AMHUHOKHUCIOTHI — MOHOMEPHI OENKOB.
He3aMenumble ¥ 3aMEHHMbIE aMUHOKHCIOTHI. AMWHOKUCIOTHBIN COCTaB. YPOBHHU
CTPYKTYpbhl ~ OCJIKOBOM  MOJEKynbl (MEpBUYHAsl, BTOPUYHAS, TPETUYHAS W
YeTBEPTUYHAS CTPYKTYpa). XUMUYECKHUE CBOMCTBA OeIKoB. buonornyeckue GyHKIMU
OEJIKOB.

depmeHThl — Onosiornueckue Karaauzaropbl. CTpoeHne pepMeHTa: aKTUBHBIM
LEHTp, cyoOcTtpatHas crneuuduuHocts. Kodepmentel. Butamunbsl. OTianuns
(hepMEHTOB OT HEOPTAHUYECKUX KaTaIU3aTOPOB.

VYrieBoibl: MOHOCaxapuIbl (TIOKO3a, pud03a U 1e30KCuprbd03a), Tucaxapuibl
(caxaposa, JlakTo3a) U ToJMcaxapuibl (Kpaxmaia, TJIMKOreH, IeJUI0I03a).
buonornyeckue QyHKIIMU YTIII€BOIOB.

Jlunuael:  Tpurnuuepunsl, ¢ochonmunuapl, crepounsl. 'mapoduibHO-
rugpodoOHbIe cBolicTBa. buonorndeckue GpyHkiuu aunuaoB. CpaBHEHHUE YTIIEBOIOB,
OEJIKOB M JIUTIUJIOB KaK UICTOYHUKOB YHEPTHUHU.

Hyxnennoseie kucnorel: JHK wu PHK. Hykneotmaer — MOHOMEpHI
HyKki1ernHOBBIX KuciaoT. Ctpoenue u pynkruu JHK. Crpoenune u ¢ynkuun PHK.
Buasr PHK. AT®: ctpoenne u hyHKIUN.

[{uTosiorust — Hayka o kieTke. KilerouHnas Teopust — npumep B3auMOJICHCTBUS
uzei 1 PaKkToB B HAYYHOM MO3HAHUU. MEeTOIbl U3YUECHHS KIICTKU.

Kinerka kak nienoctHas sxuBas cuctema. OOIIMe Mpu3HaKku KIETOK: 3aMKHYTast
HapyxHas MmemOpana, mosiekyJbl JIHK kak renernueckuii annapar, cucreMa CUHTE3a
Oernka.

Tumnbel KIETOK: JyKapuoThueckas W TmpokapuoTudeckas. OcCoOEHHOCTH

CTpPOSHHUS TPOKAPUOTUYECKON KieTku. Krnetounas crenka Oakrepuit. CTpoeHue



AYKapUOTUYECKON KJIETKU. OCHOBHBIE OTINYMS PACTUTENIBHOM, )KUBOTHOU U TPUOHOM
KJIETKH.

[ToBEpXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAsl CTEHKA, INIMKOKAJIHMKC, UX
¢yukuu. [lnazmatnyeckas MmemOpana, e€ cBoiicTBa u (yHKuuu. [{uTonnasma u eé
opraouzabl. OpHomeMOpanHble opraHouasl kietku: OIIC, ammapar [onbmxu,
mu30coMbl.  [loyaBTOHOMHBIE OpraHouAbl KJIETKH: MHTOXOHJIPUH, IUIACTHJBIL.
[IpoucxoxaeHne MHUTOXOHApUA M Iulactud. Bunel mmactun. HememOpaHHBIE
OpPraHOUbl KJIETKU: pUOOCOMBI, KJIETOYHBINA LIEHTP, LEHTPUOIH, PECHUYUKH, KI'YTUKH.
QyHKIMY OPraHOUAOB KJIETKH. BKItoueHns.

SAnpo — perynsTopHblii HeHTp kieTku. CTpoeHHe siapa: siaepHas 000Ji0uKa,
KapuoIuia3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEUIECTB B KIIETKE.

JlemoHncTpanum:

[Toptpersl: A. JleBenryk, P.I'yk, T.IlIBann, M. lllneinen, P.Bupxos,
JIx. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®pankiun, K. M. bap.

[uarpammel: «Pactpenenenre XUMUYECKUX AJIEMEHTOB B HEKUBOW MPUPOIELY,

«Pacnpenenenue XMMHUYECKUX 3JIEMEHTOB B )KMBOM MPUPOIE».

Tabmuubl u cxeMmbl: «Ilepuoandeckass Tabnuia XUMHYECKUX JIIEMEHTOBY,

«CtpoeHue MoJIeKysbl BOAbl», «buocunres Oenkay, «CTpoeHUE MOJICKYJIBI OCJIKa,
«Ctpoenue ¢epmenrta», «Hykmennossie kuciothl. JIHK», «CTpoeHHE MOICKYIIBI
AT®», «CtpoeHue 3yKapHOTHUYECKON KIETKn», «CTPOEHUE KUBOTHOW KIIETKWY,
«CtpoeHue pacTuTenbHOM KIETKH», «CTpPOCHHE MPOKAPUOTUYECKON KIETKU,
«CtpoeHue sazipa KIETKN», « Y TIeBOAbD, «JIunuaph».

OO0opy/iIoBaHKE: CBETOBOM MHUKPOCKOI, OOOpyAOBaHUE HJsi MPOBEICHHUS

HAOJIIOJICHUM, W3MEPEHUM, SKCIEPUMEHTOB, MHKpONpenapaTbl PaCTUTEIbHbIX,
YKUBOTHBIX M OaKTEpHUAIIbHBIX KIICTOK.

JlaGopaTopHbie U MpaKTHYECKHE PadOThI:

Jlabopatopnass pab6ota Nel. «M3yueHue KaTaMUTUUECKOW aKTUBHOCTHU

dbepMeHTOB (Ha MpUMepe aMuiIa3bl WU KaTalla3bl)y.
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JlaGopatopnas pabora Ne2. «U3ydyeHwe CTpoeHHs KIETOK pacTEHUM,
’KMBOTHBIX M OaKkTepWil TOJ MHKPOCKONOM Ha TOTOBBIX MHKpOIIpernapaTax M HUX

OIMKMCAHHUCH .

Tema 4. ’KuzneneaTeJJbHOCTL KJIETKH.

OOMeH BemiecTB, WU METa00Iu3M. ACCUMUIIALNS (TUIACTUYECKUM OOMEH) U
TUCCUMWJIISIIUSL  (PHEpreTHYecKuii OOMeH) — JBe CTOPOHBI €IMHOIO IMpoliecca
MeTabonu3ma. Poilb 3aKOHOB COXpaHEHHsS BEUIECTB W SHEPIMM B IOHUMaHUU
MeTadoJIu3Ma.

Tunsl oOMeHa BelecTB: aBTOTPO(dHBIN U rerepoTpodHbIil. Posib pepmeHTOB B
0oOMEHE BEIIECTB U MPEBPAIICHUN SHEPTUH B KIIETKE.

®orocunte3. CBeroBas u TemHoBas (a3pl  (oTocuHTe3a. Peakiuu
¢porocunteza. DPPpexkTuBHOCTH (HOTOCHHTE3A. 3HAUEHUE (POTOCUHTE3A AJIs )KU3HU Ha
3emie. BnusiHue ycioBui cpenbl Ha (POTOCHMHTE3 M CIOCOOBI TMOBBIIICHHS €ro
IPOAYKTUBHOCTH y KYJBTYPHBIX PACTEHUH.

XeMocuHTe3. XEeMOCHUHTE3UpYIoIue OakTepuu. 3HAYEHUE XEMOCHHTE3a s
KU3HU Ha 3eMIIE.

OHepreTudeckuii oOMeH B KieTke. PaciernieHne BelIeCTB, BBIJCICHUE U
AKKyMYJMPOBAaHUE HPHEPTUU B KIIETKE. DTallbl SHEPreTHYeckoro oomMena. ['nmukonus.
bpoxenne u ero Buabl. KuCIOpOJHOE OKHMCIEHHE, WJIH KJIETOYHOE JIBIXaHHE.
OxucnurensHoe GocopunupoBanre. IHHEKTUBHOCTh IHEPTrETUIECKOTO OOMEHA.

Peakiuu wMartpuuHoro cuHte3a. ['‘enernueckas wuHdopmanus u JHK.
Peanuzanus reHernueckor wuHOpManuu B KIETKE. ['@HETHYECKH KOJI U €ro
cBoiictBa. Tpanckpunius — marpuunblii cunte3 PHK. Tpancmsius — OuocuHTes
Oenka. Otambl TpaHciasanuu. KomupoBanue amuHOKUCIOT. Ponas pubocom B
OouocuHTe3e OenKa.

Hekinierounsle QopMbl ku3HU — BHUpPYCHL. McTopusi oTkpbiTHs BHUpycoB (/.
W. BanoBckuit). OCOOEHHOCTH CTPOCHHMSI U KU3HEHHOTO IIMKJIa BHPYCOB.

bakrepuodaru. bonesnu pacteHuil, >)kUBOTHBIX U Y€JIOBEKA, BHI3bIBAEMbIEC BUPYCAMU.



11

Bupyc ummynonedunura yenoBeka (BHUY) — Bozboymutens CIIWa. OOpatHas
TPaHCKPHUIIIHS, peBepTa3a u uarerpasa. [Ipodunaktrka pacmpocTpaHeHUsI BUPYCHBIX
3200JICBaHUI.

JlemoHcTpanum:

IToptpetsl: H. K. Konsuos, . Y. MBanosckuii, K. A. Tumupsses.

Tabmuubl u cxembl: «Tunel muTadusy, «MeTtabomusm», «MUTOXOHAPHUSY,

«JHepreTuyeckuii ooMeH», «Xioporiact», «Potocunte’», «Ctpoenue JIHK»,
«Ctpoenue u (yHKIIMOHUPOBaHUE TeHay, «CuHTe3 Oenkay, « '€HEeTHYECKU KOy,
«Bupycoe», «bakrepuodarn», «Crpoenue M xku3HeHHbIM wmukn Bupyca CIIM/la,
O6akrepuodaray», «Pemmukarus JJTHK.

Oo6opynoBanue: mojenu-anmivkaun «Yasoenue JHK u Tpanckpunuumsy,

«buocunres 6enka», «CTpoeHue KIeTKn», Mojelb cTpykTypsl JTHK.

Tema 5. Pa3MHOKeHHe M1 MHAMBUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KieTouHblii 1MKJ, WM JKU3HEHHBIA IMKI KieTku. MHTepdasza u Murtos.
[Ipoueccsl, mporekatomue B HHTepdaze. Permmukamus — peakuus MaTpUYHOTO
cunteza JIHK. Crtpoenue xpomocoMmM. XpOMOCOMHBI Ha0Op — KapUOTHIL.
JINTUTONMTHBIN ¥ TaruIOUAHBIA XPOMOCOMHBIE HA0Ophl. XpoMaTusl. [luTonornyeckue
OCHOBBI Pa3MHOKEHUS U UHAUBUAYAIBHOTO Pa3BUTHSI OPTAHU3MOB.

Henenue knetku — muto3. Craguu mutosa. IIpomeccel, nmpoucxoasmme Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOJIOrMYECKUI CMBICIT MUTO3A.

[Iporpammupyemasi THOEIb KJIETKH — aronTo3.

@DopMbI pa3MHOKEHHsI OPraHU3MOB: Oecroyioe W MoyioBoe. Bumbl 6ecmosoro
Pa3MHOXKEHUA: JICJICHUE HAABOE, IIOYKOBAHWE OJHO- M  MHOTOKJIETOYHBIX,
cropooOpa3oBaHUe, BEreTaTuBHOE pa3MHOXKeHHEe. VCKycCTBEHHOE KIJIOHMpPOBaHUE
OPTraHU3MOB, €0 3HAYEHUE JIJIS CEJIEKIIUU.

ITonoBoe PAa3MHOKCHHUC, CTO OTIIUYHUSA OT OecroJioro.



12

Meiio3. Cragum Mmerioza. [Ipomeccsl, nmpoucxondiiue Ha CTaausx Meno3a.
[ToBenenue xpomocom B Meo3e. Kpoccunrosep. buonornueckuii cMbici U 3HaU€HHE
Meno3a.

["ameTorenes — mporecc 00pa3oBaHus MOJOBBIX KJIETOK Y KUBOTHBIX. [TooBBIE
’KeJe3bl: CEMEHHUKH U sudHUKH. OOpa3oBaHue U pa3BUTHE MOJOBBIX KIETOK — raMeT
(cnmepmarto3ou/l, sSIUIEKIIeTKa) — criepMaTorene3 u oporene3. OCoOOEHHOCTH CTPOCHUS
AUIIEKIETOK U criepMaTo3ouaoB. OmiogaorBopenue. [laprenorenes.

WunuBuayanbHoe  pa3BuTHE  (OHTOreHe3). OMOpUOHAIBHOE  pa3BUTHE
(amOpuorenes). Jtarbl 3MOPHOHAIBHOTO PA3BUTHS Y IO3BOHOYHBIX KUBOTHBIX:
ApobsieHue, racTpyisiuusi, opraHoreHes. lloctamOpuonaneHOE pa3BuTHE. THUIIBI
MOCTAMOPUOHATBLHOTO PAa3BUTHS: MPSIMOE, HENMPsSIMOE (JIMYMHOYHOE). BiusHue cpessl
Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIOCOOHBIE BHI3BIBATH BPOKIEHHBIE YPOICTBA.

Poct u pasButrue pacteHuil. OHTOreHe3 LBETKOBOTO PACTEHHs: CTPOCHHE
CEMEHH, CTAJNH Pa3BUTHSI.

JlemoHncTpanum:

Tabmuubl 1 cxeMbl: «DOpMBl  pa3MHOMKEHHUS OpPraHu3MoB», «JlBoiiHOE

OTUIOJIOTBOPEHUE Y I1IBETKOBBIX pacTeHui», «BereratuBHOe pa3MHOXKEHHE
pacteHmity, «Jlenenue kieTku 6aktepuiiy, «CTpoeHHe MOJOBBIX KIETOK», «CTpoeHue
xpomocoMbl», «Knerounsii mukim», «Pemmukanms [JHK», «Mwutos», «Menosy,
«ITpsimoe u HempsiMoe pa3BUTHE», «['aMETOreHe3 y MIICKOMMUTAIONIUX U YEJIOBEKAY,
«OCHOBHBIC CTaAUNU OHTOT'CHE3aY.

O0opya0BaHKE: MUKPOCKOII, MUKpOIpenapaThbl «CrniepmMaTo30M, 16l

MJICKOTTUTAIOIIETO», «SIUIEKIEeTKa MIJIEKONMUTAMEro», «KapuoknHe3 B KIETKax
KOpEIIIKA JTyKa», MAarHUTHAsI MOJeNb-anuinkanus «Jlenenne knetku», moaens JTHK,
Mojieslb MeTa(azHoil XpOMOCOMBI.

JlaGopaTopHblie 1 NpakTHYeCKUE PadOThI:

JlaGopartopHas pabGora Ne 3. «HaOmromenue MuTO3a B KIETKaX KOHYHKA

KOPCUIKA JIYKa Ha TOTOBBIX MHUKPOIIPCIIapaTax».
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JlaGopatopHas pabota Ne 4. «M3ydeHume CTpOEHHUs TIOJOBBIX KJIETOK Ha

T'OTOBBIX MHUKPOIIpCIIaparaxa».

Tema 6. HacsieAcTBEHHOCTh M U3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3agaun reHeTUKU. VIcTOpUS pa3BUTHS TEHETUKH. POJIb IMTOJIOIrMU U
SMOPHOJIOTUY B CTAHOBIICHUU TEHETHKHU. BKJag poCCHICKUX U 3apyOeKHBIX yUEHBIX
B pa3BUTHE T€HETUKU. MeTo/Ibl TeHETUKH (THOPUI0IOTUUECKHM, TIUTOT€HETUYECKHM,
MOJIEKYJISIpHO-TeHeTHYecKui). OCHOBHBbIE T€HETHYECKHE TMOHATHS. | eHeTuyeckas
CHMBOJIMKA, UCIIOJIb3yEMasi B CXEMaX CKPEIIMBAHUM.

3aKOHOMEpPHOCTH HAacJeJOBaHUs NPU3HAKOB, YCTaHOBJIEHHbIE ['. MeHaenem.
MoHorubpuHoe CKpelluBaHue. 3aKOH eauHOooOpa3usi THOpPUIIOB  IEPBOIO
nokosicHuA. [IpaBuiio JOMUHHMpPOBaHUS. 3aKOH paCIICIUICHUs MpPU3HAKOB. [ mmores3a
YUCTOTHI raMeT. [1o1HOe 1 HenoJIHOe TOMUHUPOBAHUE.

JurubpuaHoe ckpemmBaHye. 3aKOH HE3aBUCUMOTO HACIIEIOBAHUS MPU3HAKOB.
[{uroreneTnueckue OCHOBBI JUTHOPUIHOTO CKpEHIMBaHUSA. AHAIU3UPYIOIIEe
CKpenuBaHue. Vcrnonp30BaHue aHANM3UPYIOWIETO CKPEIIMBAHUS JJISI ONPEICIICHUS
TE€HOTHUIIA OCOOH.

CuerienHoe HacnenoBaHue npusHakoB. Pabora T. Moprana 1o cuemnjieHHOMY
HACJIEIOBAaHNIO T'eHOB. HapyleHnue cuerieHus reHOB B PE3YyJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHAasi TEOpHUsI HACIIEACTBEHHOCTH. | €HETUYECKHUE KapThI.

['eHeTtuka mosia. XpoMOCOMHOE ONpeAesieHue mosa. AyTOCOMBI U MOJOBBIE
XpOMOCOMBI. ['OMOraMeTHble M TeTeporaMeTHble oOpraHnu3mbl. HacienoBanue
IIPU3HAKOB, CLIETVIEHHBIX C MTOJIOM.

N3MeHunBOCTh. BUbI N3MEHYMBOCTH: HEHACIICICTBEHHAs M HACJIEIACTBEHHAS.
Poman cpennl B HeHacJIeJCTBCHHOH U3MCHYUBOCTH. XapakTepuCTUKa
MOAU(UKAIIMOHHON W3MEHYMBOCTH. BapwaroHHBIN psia ¥ BapuallMOHHAs KpUBasl.
Hopwma peakiiuu npusnaka. KoanuecTBEeHHbIE M KQUECTBEHHBIC MPU3HAKUA U UX HOpMa

peakimu. CBOMCTBAa MOAU(PUKAIIMOHHON N3MEHUYHNBOCTH.
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HacnencrBenHas, WiaM TEHOTUIMYECKas, W3MEHYMBOCTh. KomOuHaTHBHAas
U3MEHYUBOCTh. Meiio3 U TMOJIOBOM TpoIlecC — OCHOBAa KOMOWHATUBHOM
M3MEHYMBOCTH. MyTanMoHHass M3MEHYMBOCTh. Kiaccudukamuss MyTauii: TeHHEIE,
XpPOMOCOMHBIC, TeHOMHBIC. HacToTa ¥ MpUYWHBI MyTanuid. MyTareHHbie (DaKTOpHI.
3aKOH TOMOJIOTHYECKHUX PAZIOB B HaceICTBEHHOW n3MeHunBocty H. . BaBuiiosa.

BuesinepHas HaclieICTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka uyenoBeka. KapuoTtumn denoBeka. OCHOBHBIE METOJbl TEHETHUKH
YeJIoBeKa: TeHEaJoTrnYecKui, OJM3HEIOBBIM, IIMTOTCHETHUYECKUM, OMOXUMUYECKUH,
MOJIEKYJIIPHO-TEHETUUECKUM. CoBpemeHnHOE ONPENIEIICHHE TEHOTHIIA:
MOJIHOTEHOMHOE CEKBEHHPOBAHHUE, TCHOTUIIMPOBAHUE, B TOM YHCIE C IOMOIUIBIO
[111P-ananu3a. HacnenctBenHsie 3a00IeBaHMs YEI0BEKA: T€HHBIC OOJIE3HH, OOJIE3HU
c HACJIEJICTBEHHOM MPEAPACTIOIOKEHHOCTHIO, XPOMOCOMHBIE 00JIe3HMU.
Comatuueckue U TeHepaTuBHble MyTauuu. CTBOJOBbIC KIETKU. [IpUHIUIIBI
3I0pOBOTO 00pa3a *KU3HHU, NUATHOCTUKU, MPOPUIAKTUKYA U JICYECHUS TCHETUYECKUX
Oone3Hell. MenuKo-rTeHeTHYECKOe KOHCYJIbTHPOBAHME. 3HAYEHUE MEIUIIMHCKON
TE€HETUKH B MPEJOTBPAICHUHU U JICYCHUN T€HETUYECKUX 3a00JIeBaHUI YeTIOBEKa.

JlemoHcTpanum:

[Hoptpetsl: I'. Mennens, T.Mopran, I.ge @pu3, C. C.UYerBepukon, H.
B. Tumodees-Pecosckuii, H. 1. Bapuios.

Tabnuibl u cxembl: «K MOHOTHOPUTHOE CKPEIIMBAHKUE U €T0 IUTOTCHETHYECKas

OCHOBa», «3aKOH PACHICIIJICHUS U €ro IIUTOTEHETUYECKasi OCHOBa», «3aKOH YHUCTOTHI
ramer», «JlurudpugHoe ckpenBaHuey, «L{uTomornyeckue OCHOBBI JTUTHOPHUIHOTO
CKpemnBaHus», «Meio3», «BzanmonencTBue ajuleibHBIX T€HOB», «l'eHeThueckue
KapThl PacTCHUWM, KUBOTHBIX W YEJIOBEKa», «['€HEeTHMKa Moja», «3aKOHOMEPHOCTU
HACJIEIOBAHUsI, CLUEIUIEHHOro ¢ moJioMm», «KapuoTumbl 4enoBeKa M KUBOTHBIX),
«Bunpl m3mMeHumBOCTHY», «MomudukarmoHHas HW3MEHUYHMBOCTHY, «HacnemoBanue
pesyc-akropay, «['eneTuka rpyni KpoBu», «MyTallnoHHAss ”3BMEHYHUBOCTHY.

O6opynoBanue: MoJenu-anmukauu ~ «MOHOTHOPpUIHOE  CKpEIMBAHUE,

«Henonnoe  nomuHupoBanue», «Jurubpugnoe ckpemmBanue», «llepekpéct
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XPOMOCOM», MUKPOCKOT M MHKporpemnapaT «JIpo3odmia» (Hopma, mytanuu (GopmsbI
KPBUIBEB M OKPACKH Tela), repdapuii «I'opox moceBHOM».

JlabopaTopHble U MpaKkTHYeCKHe PA0OThI:

JlabopaTopHass pabora Ne 5. «l3ydeHuwe pe3ylbTaToB MOHOTHOPHUIHOTO U
JUTHOPUIHOTO CKPEIIUBaHUS Y IPO30(HIIbI HAa TOTOBBIX MUKPOTIPETapaTax».

JlabopaTtopHas pabdota Ne 6. «M3yueHne mMoaupuKaMOHHON W3MEHYHBOCTH,
MOCTPOEHUE BapUAIIMOHHOIO PsiJia M BApUAILIMOHHON KPUBOY.

JlabopaTtopHast pabora Ne 7. «AHanu3 mMytanuii y Apo30(uiibl Ha TOTOBBIX
MHUKpOIIpeTrapaTax.

[Ipaktuueckass pabora Ne2. «CocTaBieHME | aHAIU3 POJIOCIOBHBIX

YCJIOBCKA».

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuys Kak HayKa M NpOLECC. 3apOKICHUE CENEKUHH U JOMECTHUKAIUS.
VYuenne H. W. BaBuioBa 0 LeHTpax MPOUCXOXKJIEHUS U MHOTOOOpa3usi KyJIbTYypPHBIX
pactenuid. LIeHTpbI TPOUCXOKAECHUS JOMAITHUX KUBOTHBIX. COpT, opoAaa, ITaMM.

CoBpeMeHHbIE METO/bl celeKIMU. MacCcoBbI U MHAMBUIYAJIbHBIA OTOOPHI B
CEJIEKUMU pPACTEHH M KUBOTHBIX. OneHka »3KcTepbepa. biIM3KopoacTBEHHOE
ckpemuBanue — wuHOpuauHr. Yucras nuHus. CkpelMBaHUE YHCTBIX JIMHUH.
I'erepo3uc, wim rubpuanas cwia. HepoacTBeHHOe CKpeluBaHUE — ayTOpPUAMHI.
Otnanénnas rubpuauzanus U e€ ycnexu. MckycCTBEeHHBI MyTareHe3 U MOJIy4eHUe
MTOJUIIONIOB. JJOCTHKEHNS CENEKINN PACTEHHUM, J)KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHoJOTHS Kak oOTpacib MpPOM3BOJACTBA. ['€HHAs WH)KEHEpUs. OTarlbl
co3ganusi pexomoOuHanTHod JIHK wu Tpancrensnsix opranuszmoB. Kierounas
uHxeHepus. Kietounele KynbTypbl. MUKpPOKIOHAIBHOE Pa3MHOKEHHUE PACTCHUM.
KilonnpoBanue  BBICOKONPOIYKTMBHBIX  CEJIbCKOXO3SHWCTBEHHBIX  OPraHU3MOB.
Dkosiornueckue u atndeckue npodseMel. ['MO — renerrnueck MOAUGUIIUPOBAHHBIE
OpPraHU3MBI.

JleMoHCTpAIUU:
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[loptpersl: H.  U. BaBunos, W. B.Mwuuypun, I. . Kapneuenko, M.
@. I1BaHOB.

Tabmuiel 1 cxembl: KapTa «LIeHTphl MNPOUCXOXKIECHUS U MHOT000pasus

KYJbTYpPHBIX pacTeHui», «llopoabl TOMamHUX XKUBOTHBIX», «CopTa KyJIbTYPHBIX
pactenuity, «OtnanéHHas rudpuausainus», «PadoTel akagemuka M. @. liBaHoBay,
«Ilomunnongusa», «OO0BEKTHI OHOTEXHOJOrMMW», «KileTouHbIE KyNbTYpHl U
KJIOHHUpOBaHue», « KoHCTpyrnpoBaHue U MEPEHOC TEHOB, XPOMOCOM).

OO6opy/ioBaHKE: MYJISIKHU TUIOZ0B U KOPHEIJIOI0B JUKUX (OPM U KYJIbTYpPHBIX

COpPTOB pacTeHuil, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUS».

JlaGopaTopHblie M NpaKTHYeCKHe padoThI:

Okckypcust «OCHOBHBIE METOJIBI W JIOCTHDKEHHUSI CEJEeKIUH PACTEHHU U
KUBOTHBIX (Ha CEJICKIIMOHHYIO CTAHIIUIO, TNIEMEHHYIO (hepMy, COPTOUCTBITATEIHHBIM

Y4aCTOK, B TCINIMYHOC XOSHﬁCTBO, J'Ia60paTOpI/II-O AIrpOYHUBCPCUTCTA UJIN HAYHYHOI'O

LIEHTPA)».

IVNTAHNPYEMBIE PE3VIJIbTATBEI OCBOEHUMA ITPOI'PAMMEBI 110 BUOJIOI'NA
HA BA30BOM YPOBHE CPEJAHEI'O OBIIETI'O OBPA3OBAHUA

Cormacuo ®I'OC COO, ycraHaBIMBarOTCS TpPeOOBaHUS K pe3yJbTaTam
OCBOEHHS 00YJArOIMIMMHUCS TPOTPaAMM CPEIHEro 00IIero 00pa3oBaHus: JINIYHOCTHBIM,

MCTAIIPpCAMCTHBIM U ITPCAMCTHBIM.

JINYHOCTHBIE PE3YJIBTATDBI

B cTpykType JNMYHOCTHBIX pe3yJbTaTOB OCBOEHHUSI mpeamera «buonorus»
BBIJIETICHBl CIJIEAYIOIIME COCTABJISIONINE: OCO3HAHME OOYYaIOIIMMUCS POCCHICKON

Fpa)I()IaHCKOﬁ NICHTUYHOCTH — 'OTOBHOCTHU K CaMOPAa3BUTHIO, CAMOCTOATCIIbBHOCTHU U
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CaMOOIPEICIICHUIO, HAJINYKE MOTHBALINHU K 00y4EeHUIO ouomoruwu,
I[eJICHANIPABIICHHOE PpAa3BUTHE BHYTPEHHUX YOCKJICHUN JMYHOCTH Ha OCHOBE
KJIFOYEBBIX I[IEHHOCTEH W HCTOPUYECKUX TPATULMN Pa3BUTUS OHUOJIOTHYECKOTO
3HAHMUS, TOTOBHOCTh U CIOCOOHOCTh OOYYArOIIMXCS PYKOBOJCTBOBATHCS B CBOCH
JESATEILHOCTH  [IEHHOCTHO-CMBICJIOBBIMU ~ YCTAHOBKAMHM, TMPUCYIIUMU  CHCTEME
OMOJIOTUYECKOTO  O0pa3oBaHWsA, HAIWYUE  OKOJOTHYECKOTO  MPABOCO3HAHUSA,
CITOCOOHOCTH CTaBUTD LIEJIU U CTPOUTH KU3HEHHBIC TIJIaHBI.

JIMYHOCTHBIE PE3yJbTaThl OCBOCHMS Mpeamera «buojorus» JOCTUTarTCsS B
€MHCTBE Yy4YEeOHOW ¥ BOCIUTATEIBHOM JEATEIBHOCTM B COOTBETCTBUU C
TPAAULMOHHBIMUA POCCUNUCKUMU COIMOKYJIBTYPHBIMH, UCTOPUUYECKUMHU U JTYXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMU, MPUHATHIMH B OOILECTBE MpaBUJIaMHM W HOPMaMH
MOBEJICHUSI W CHOCOOCTBYIOT TIpOIlecCaM CaMOIIO3HAHMS, CAMOBOCIHUTAHUSA W
CaMOpa3BUTHsA, PA3BUTHSI BHYTPEHHEU MO3ULUU JIMYHOCTH, TATPUOTU3MA, YBAKECHUS
K 3aKOHY W NPaBOIMOPAJKY, YEIOBEKY TpyJa U CTAPIIEMYy IOKOJICHUIO, B3aUMHOTO
yBaKEHUSI, OCEPEKHOTO OTHOUIEHUS K KYJIbTYPHOMY HACJIECIUI0 M TPATUIUSAM
MHOTOHAIIMOHAJIBHOTO Hapojaa Poccuiickorn denepanuu, OpUPOJIE U OKPYKAOIIEH
cpene.

JIM4HOCTHBIE Pe3yJIbTaThl OCBOCHUS yUeOHOTO MpeaMeTa « buomorusy T0KHbI
OTpaXXaTh TOTOBHOCTb U  CIOCOOHOCTh OOYYaloOImMXCSI  PYKOBOJICTBOBATHCS
chOopMHUpPOBAaHHOW BHYTPEHHEH TMIO3MIMEH JUYHOCTH, CHCTEMOM IICHHOCTHBIX
OpUEHTAllU{,  TO3UTHBHBIX  BHYTPEHHUX  YOEXICHHIH,  COOTBETCTBYIOIINX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCUHCKOTO OOIIECTBa, pPaCIIMPEHUE >KU3HEHHOTO
ONbITA W OMNbITA JIEITEIBHOCTH B MPOLECCE pealu3allid OCHOBHBIX HaIlpaBJICHUI

BOCHUTATEIIHLHOMN ACATCIIPHOCTHU, B TOM YHCJIC B HaCTH:

1) rpaIaHCKOTro BOCTIMTAHUS
c(hOpMUPOBAHHOCTh TPAXKIAHCKOMN MO3UIIMK O0Y4YaroIIerocsi Kak akTUBHOTO U

OTBETCTBEHHOTO WIEHA POCCUIMCKOTO OOIIECTRA;
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OCO3HAHHE CBOMX KOHCTHTYIIMOHHBIX TPaB U 00S3aHHOCTEH, yBaKEHHE 3aKOHA
Y TIPaBOTIOPSIKA,;

TOTOBHOCTh K COBMECTHOW TBOPUYECKOU JICATEIBHOCTH MPH CO3IaHUM YISOHBIX
NPOCKTOB, PEIMICHHH YyYeOHBIX W  TIO3HABATENBHBIX  3aj7ad, BBITOJHCHUU
OHMOJIOTHYECKHUX IKCTICPUMEHTOB;

CIIOCOOHOCTH OTPEACNIATh COOCTBEHHYIO IMO3UIINIO IO OTHOIIECHHUIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHITH €€;

YMEHHE YYHTHIBaTh B CBOUX JCHCTBHSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aWMOJICHCTBHUSI JIFOJICH C Pa3HBIMH YOCKICHHUSAMHU, KYJIbTYPHBIMU HEHHOCTSIMH H
COLMAIIbHBIM TTOJIOKEHHEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IMPOIECCE COBMECTHOTO BBITIOJTHEHUS
y4eOHBIX, [O3HABATEIbHBIX H  HCCICIOBATEIbCKUX  3a1a4, YBAKUTEIHLHOTO
OTHOLICHWS K MHEHHUIO ONIOHEHTOB TpU OOCYKICHHH CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COACPIKAHUS;

I'OTOBHOCTDB K FYMaHHTapHOﬁ u BOJIOHTépCKOfI ACATCIIBHOCTH,

2) IAaTPHMOTHYECKOTO0 BOCTIMTAHMA:

c(hOpMHUPOBAHHOCTh POCCUICKON TPa)KIaHCKON HJICHTHYHOCTH, TATPUOTH3MA,
YBAXXEHHUS K CBOEMY HApOJly, YyBCTBA OTBETCTBEHHOCTH niepe PoinHoM, ropaocty 3a
CBOM Kpai, CBOKO PoauHy, CBOM S3BIK WU KYyJbTYpy, HPOLLIOEC W HACTOSAIIECE
MHOTOHAIIMOHAIIBHOTO Hapoja Poccuu;

LIEHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACIIEAUI0 U MAMSITHUKAM MPUPO/IHI,
TOCTHXEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUAX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAQJT POCCHUUCKUX YYEHBIX B CTAHOBJICHHE W
pa3BUTHE OWOJOTHMU, TIOHMMAHHUS 3HAYCHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MIPUPOJIBI, B )KU3HU YEIIOBEKA U COBPEMEHHOTO O0IIIECTBA;

uaenHas yOexXJIEHHOCTh, TOTOBHOCTh K CIY)K€HHMIO M 3ammute (OTeuecTsa,

OTBETCTBEHHOCTb 32 €0 Cyab0y;
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3) TyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS

OCO3HAHHUE JTyXOBHBIX LIEHHOCTEN POCCUIICKOIO HAPOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUICCKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHWBATh CHUTYallMI0 W TPHHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHME JIMYHOT'O BKJIAJa B IOCTPOEHUE YCTOMYMBOr0O OyAyLIEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOUM POJUTEISIM, CO3AHUI0 CEMbU HAa OCHOBE
OCO3HAHHOT'O MIPUHATHS LEHHOCTEW CEMEUHOW )KU3HU B COOTBETCTBUU C TPAAHUIUSMHU

HapoaoB Poccuu;

4) ICTETHYCCKOI'O BOCIIMTAHUA:

9CTCTHYCCKOC OTHOIICHHUC K MHPY, BKIIIO4Yasd O3CTCTUKY 6BITa, HAay4YHOTO H
TCXHUYCCKOI'O TBOpUYCCTBA, CIIOPTA, TPyJda, O6IH€CTB€HHI>IX OTHOIHGHHfl;

ITIOHMMAaHHEC SMOITMOHAJIBHOI'O BO3I[€I>'ICTBI/I$I JKUBOM MpUpoOAbI U e€ OCHHOCTH,

IFOTOBHOCTb K CaAMOBBIPAXCHHUIO B Pa3HBIX BHIAX HCKYCCTBA, CTPCMJICHHUC

IMPOABJIATH KaUuCCTBA TBOp‘IGCKOﬁ JJUYHOCTH,

5) puzuueckoro BoCHUTAHUS, (OPMHUPOBAHHMA KYJIbTYPbl 310POBbSI W
IMOIMOHAIBHOTO0 0J1ATONOJTYyYHs:

MMOHMMAaHME U peau3alius 3J0pOBOro U 0e301acHOro odpasa xKu3HH (3I0POBOE
nuTaHue, COOMI0ACHNE TUTHEHUYECKUX MPaBUiI U HOPM, COATaHCUPOBAHHBIN PEXUM
3aHATU W OTHbIXa, peryjspHas (u3uyeckas aKTUBHOCTh), OEpexHOro,
OTBETCTBEHHOTO M KOMIIETEHTHOI'O OTHOIICHHUS K COOCTBEHHOMY (PU3HUECKOMY U
MICUXUYECKOMY 3/10POBBIO;

NMOHMMAaHHWE I[IEHHOCTH TPaBUJ WHAMBUIYAIBHOTO W  KOJIJIEKTUBHOTO
0€301acHOT0 MOBECHUS B CUTYAIUIX, YTPOKAIOIINX 3JOPOBBIO U JKU3HHU JIIOJIEH;

OCO3HAaHWE TIOCTEACTBUA W HEMPHSITHS BPEIHBIX MPUBBIYEK (ymoTpeOieHus

QJIKOTOJIs1, HAPKOTUKOB, KYpEHUS);
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6) TPyA0BOT0 BOCIIUTAHUSI:

TOTOBHOCTh K TPYly, OCO3HAHHUE IICHHOCTH MacTepCTBa, TPYAO0JII00HE;

TOTOBHOCTh K aKTHBHOM JE€ATEIbHOCTH TEXHOJIOTMYECKOM M COIHUAJILHOU
HaIPaBJICHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, IUJIAHUPOBATH M CAMOCTOSTEIHHO
BBITIOJIHSITH TAKyIO JICSITEIbHOCTD;

WHTEpPEC K Pa3IudHbIM chepaM MpoPeCcCHOHATBHON ACATEIBPHOCTH, YMCHHE
coBepIIaTh OCO3HAHHBIM BBIOOp Oyaymied Tmpodeccu W PeaTn30BHIBATH
cOOCTBEHHBIE KU3HEHHBIC IJIaHbI;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30oBaHUI0O U €amMOOOpa3OBaHUIO Ha

IMPOTSOKCHUN BCEH KHN3HU,

7) 3K0JIOTHYECKOT0 BOCTIUTAHUS

HKOJIOTUYECKH LIETIECO00pa3HOE OTHOIICHHUE K NMPUPOAE KaK UCTOYHUKY JKU3HU
Ha 3emiie, OCHOBE €€ CYIlIECTBOBAHUS;

NOBBIUICHUE YPOBHSA HKOJOIMUYECKOH KyJbTyphbl: NPUOOPETEHHE OIbITa
IJJAHUPOBAHMS TOCTYNKOB U OLIEHKU UX BO3MOKHBIX IMOCIEACTBHAN I OKPYXKAIOIIEH
cpensl;

OCO3HaHUE TJI00AJBHOIO XapakTepa 3KOJOTHYECKUX MpoOsieM U IMmyTedl ux
peleHns;

CIOCOOHOCTh MCIOJIb30BaTh MPUOOPETAEMbIE MTPU U3YUYEHUN OUMOJIOTUU 3HAHUS
M yMEHUS T[pUd  pelIeHHH  npoOjeM, CBA3aHHBIX C  PAlMOHAIBHBIM
MIPUPOJONOIB30BAHUEM (COONIOACHUE IPABUII MIOBEICHUS B IPUPOE, HAPABIICHHBIX
Ha COXpaHEHHUE PAaBHOBECHS B DKOCHCTEMAaX, OXpaHy BUIOB, IKOCHCTEM, Onochepsl);

AKTUBHOE HENPUATHE NEHCTBUM, NPUHOCSIINX BPE OKPYKAOIIEH MTPUPOIHON
cpene, yMEHUE NPOrHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTMUYECKHE MOCIEACTBUS
MPEANPUHUMAEMBIX AEUCTBUNA U MPEAOTBPALIATh UX;

HaJIMYUE€ Pa3BUTOTO JKOJOTMYECKOTO MBILIJIEHUS, dKOJIOTHYECKOU KYJIBTYPHI,

OIIbITa ACATCIBHOCTH AKOJIOTUYECKOM HaIpaBJICHHOCTHU, YMCHHA PYKOBOJACTBOBATLCA
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MU B HOSHaBaTCHBHOﬁ, KOMMYHHKaTHBHOﬁ n COHH&J’II)HOFI IMPAaKTHUKC, TOTOBHOCTHU K

Y4aCTHIO B HpaKTH‘IGCKOﬁ ACATCIIBHOCTHU AKOJIOTUYECKOM HaIIPaBJICHHOCTH,

8) HeHHOCTH HAYYHOT0 MO3HAHMS:

chOpPMHPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKHM W OOLIECTBEHHON NpPaKTHUKU, OCHOBAHHOTO HA JHAJIOre
KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPUICHCTBOBAHUE S3BIKOBOM M YHTATENbCKOW KYJIbTYpbl KaK CpEICTBa
B3aMMO/JICUCTBUS MEXK]TY JIFOJbMU U TIO3HAHUS MUPA;

NOHUMaHue creuuduku OWONOTMM KaK HayKd, OCO3HaHHUsS €& pOoJiu B
GbOpMUPOBAHUU PALMOHATIBHOIO HAYYHOI'O MBIIUICHUS, CO3JJaHUM IIEJIOCTHOIO
MpEJCTaBICHUS] 00 OKpY’)KaIOIIEM MHUpPE KaK O €IUHCTBE NPHUPOJIbI, 4YeIOBEKa U
oOlecTBa, B TMO3HAaHUM MPHUPOAHBIX 3aKOHOMEPHOCTEH U pEIIeHUH MpodiieM
COXpPaHEHUS IPUPOJIHOTO PAaBHOBECHS;

yOEXKIEHHOCTh B 3HAYUMOCTH OWOJIOTHU JJii COBPEMEHHOW IHMBHIIA3AIUU:
oOecriedyeHuss HOBOTO YPOBHSI Pa3BUTUSA MEIULIUHBI, CO3JaHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTHIA, CIIOCOOHBIX PEIIaTh PECYpCHbIE MPOOJIEMbI pa3BUTHUS YEIOBEUECTBA,
MOWCKa TMYyTEeW BBIXOAA M3 TJIOOATBHBIX JKOJOTMYECKHX MpoOJeM U oOecreueHus
nepexo/ia K yCTOWYMBOMY Pa3BUTHIO, PAIlMOHATBLHOMY HCIOJIB30BAaHUIO TTPUPOIHBIX
pecypcoB U (hOPMHUPOBAHUIO HOBBIX CTaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYCHHH OHOJIOTMYECKHX 3HAHUW B MEJAX
MOBBIIIEHUS OOIIEH KyJIbTYpbl, €CTECTBEHHO-HAYYHON I'PaMOTHOCTH, KaK COCTaBHOM
4acTH (DYHKIIMOHAILHON IPAMOTHOCTH 00ydYaromuxcs, GopMupyeMoi npu u3y4eHuu
Oonojoruu;

MOHMMAaHUE CYIIHOCTH METOJOB TO3HAHMS, MCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIHOCOOHOCTH WCMOJb30BaTh MOJydyaeMble 3HAHWS A aHalu3a W
OOBSICHEHUS SIBJICHUU OKPYXKAIOIIEro MUpa W MPOUCXOISIIMX B HEM H3MEHEHUM,
yMEHUE JeaTh OOOCHOBAHHBIC 3aKIIOYCHHS HA OCHOBE HAay4YHBIX (DaKTOB H

HMCIOMUXCA JaHHBIX C HCJIBIO ITOJTYUYCHUA JOCTOBECPHBIX BBIBOJOB,
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CIIOCOOHOCTh CaMOCTOSATEIBHO HCIOJIb30BaTh OWOJIOTUYECKUE 3HAHUS IS
penieHus NpooJieM B pealbHbIX KU3HEHHBIX CUTYaILIUSX;

OCO3HAHWE IIEHHOCTH HAYYHOW JESATEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO U UCCIIEIOBATEIBCKYIO IEATEIbHOCTh HHINBUIYAIIBHO U B TPYIIIIE;

TOTOBHOCTh ¥ CIHOCOOHOCTh K  HENPEpPhIBHOMY  OOpa3OBaHHMIO U
caM000Opa30BaHUI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHMA 110 OWOJOTUH B

COOTBCTCTBUH C XU3HCHHBIMUA HOTp€6HOCTHMI/I.

METAIIPEAMETHBIE PE3YJIBTATDI

MertanpenMeTHbie pe3yJbTaThl OCBOCHUSI yueOHOro mnpeaMera «buonorus»
BKJIIOYAIOT: 3HAUYMMbIEe 1Ji1  (OPMHUpPOBAHUS MHUPOBO33PEHUS  OOYYAIOIIUXCS
MEXAUCIUIUIMHAPHBIE (MEXIIPEAMETHBIC) OOIIEHAYUYHbIE TMOHSITHS, OTPaKaIOIINe
LEIOCTHOCTh HAyYHOW KAPTUHBI MHUpa H cCHenudUuKy METOJ0B IO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, SHEPIHs, SIBIICHHUE, MPOILIECC,
CUCTEeMa, Hay4yHbI (aKT, MPUHIIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HcclieIoBaHNne, HAOI0IeHUE, U3MEPEHHE, IKCIIEPUMEHT U JAPYTUX), YHUBEPCATbHBIC
yueOHble  JecTBUs  (IMO3HABATENbHBIE, KOMMYHUKATUBHBIC, PETYJISTUBHEIC),
obecnieunBarone (popmupoBanre (QYHKIMOHATBLHOW TPaMOTHOCTU M COIMATIBLHOMN
KOMIIETEHIIMA  OOYyYaloIIMXCs, CIOCOOHOCTh  OOYYalOIIMXCS  HCIOJIb30BaTh
OCBOEHHBIE MEXAUCUUIUIMHAPHBIE, MUPOBO33PEHUECKUE 3HAHUS U YHHUBEPCAIbHBIC
y4eOHbIE ICMCTBUS B TO3HABATEILHON U COLIMAJIBHON MIPAKTHUKE.

MertanpenMeTHble pe3yibTaThl OCBOCHUS TPOTPAMMBI CPEIHEro OOIIero

00pa3oBaHuUsl TOKHBI OTPAXKATh:

OsJaagenue YHUBEPCAIbHBIMHA Y4eOHbIMU NMO3HABATEJIbLHBLIMHU
NEeMCTBUAMM:

1) 6a30BbI€e JJOrHYECKHE TeiiCTBHA:
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CaMOCTOSITENILHO  (OPMYJTUPOBATb U aKTyaJU3UpoOBaTh  MpoOJeMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh MPHU OCBOCHUM 3HAHUH NPHUEMBI JIOTUYECKOTO MBILUICHUS
(amanm3a, cMHTE3a, CpaBHEHUS, KiacCHUpUKAIMK, 000OIIEHNUs), PACKPBIBATh CMBICI
OMOJIOTMYECKUX MOHATHM (BBIICIATh UX XapaKTEpHbIE IMpPHU3HAKH, YCTAHABIMBATh
CBSA3U C JIPYTUMH MOHSATUSAMH );

ONpENENATh LEIM JAEATEIbHOCTH, 3aJlaBas IapaMeTpbl U KPUTEPUH HX
JOCTUKEHMSI, COOTHOCUTD PE3YJIbTAThl ACSITEIBHOCTH C TIOCTABICHHBIMU LIEJISMU;

UCITI0JIb30BaTh OMOJIOTMYECKHE MOHATUSA ISl OOBSCHEHUSA (DAKTOB W SIBICHUI
KUBOU TIPUPOJIBI;

CTPOUTH JIOTMYECKHE pACCYX ACHUS (MHIAYKTUBHBIC, JAEAYKTHBHBIE, IIO
AQHAJOrUM), BBIABISATH 3aKOHOMEPHOCTM M TNPOTHUBOPEUMS] B PacCMaTpPUBAEMBIX
ABJICHUSAX, (POPMYIHPOBATH BHIBOJbI U 3aKIIIOUCHUS;

IPUMEHATh CXEMHO-MOJEIJIbHBIE CPEJICTBA JUIsl MPECTABICHUS CYIIECTBEHHBIX
CBA3€M M OTHOIIEHUH B H3Y4aeMbIX OHOJIOTUYECKUX OOBEKTaxX, a TaKkKe
MPOTUBOPEUYMII PA3HOrO poAa, BBIABIECHHBIX B Ppa3IMYHBIX HWH(OPMAIMOHHBIX
HMCTOYHHKAX;

pa3pabarbiBaTh IUIAH pEHIEHHUs] MpoOJeMbl ¢ YYETOM aHajau3a HMEIOLIUXCS
MaTepualbHbIX U1 HEMAaTePUAIIbHBIX PECYPCOB;

BHOCUTH KOPPEKTUBBI B JEATEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH TOCIIEACTBUI AESATEIBHOCTH;

KOOPJIMHUPOBATh U BBINOIHATH padOTy B YCIOBUSX PEaJbHOT0, BUPTYaIbHOTO
¥ KOMOMHUPOBAHHOTO B3aUMOJIEUCTBUS;

Pa3BHUBATb KPCATUBHOC MBIIIJICHHUC ITPH PCILICHUH )KU3HCHHBIX HpO6JI€M.

2) 0a30BbIe HCCJIEI0BATEIbCKHE eHCTBHUS:
BJIaJICTh HaBbIKAMU y4€OHO-HCCIICIOBATEILCKOM U MPOEKTHOMN NESITEIBLHOCTH,

HaBBIKAMHM  paspelieHus  mpoodiieM, CHOCOOHOCThIO M TOTOBHOCTBIO K
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CaMOCTOSITEJIbBHOMY ITOMCKY METOJIOB PEUICHUs NMPAKTUYECKUX 3a7ad, PUMEHEHUIO
Pa3IMYHBIX METOJIOB IIO3HAHUS;

MCIIOJIb30BaTh PA3JINYHBIE BUIBI JIEATEIBHOCTH IO TOJIYYEHNUIO HOBOTO 3HAHHS,
€ro MHTEPIIPETALNU, TPEOOPa30BAHNIO M IPUMEHEHHUIO B YUYECOHBIX CUTYAIUsIX, B TOM
YUCJIE IPU CO3/1aHUN YUEOHBIX U COLIMATIBHBIX MPOEKTOB;

¢bopMUpOBaTh HAYUYHBIM TUIl MBIIIJICHHS, BIAJCTh HAYYHOH TEPMHUHOJIOTHEH,
KJIFOUEBBIMU ITOHATUSAMU U METOJIAMH;

CTaBUTb U (OpMyIHpoBaTh COOCTBEHHbIE 3aJaud B 00pa30BaTEIbHOMN
NEATEIIBHOCTH U )KU3HECHHBIX CUTyalUsX;

BBIABJIATh [PUYMHHO-CIICICTBEHHBIC CBA3M M aAKTYyaJIM3UpOBATh 3ajady,
BBIJIBUI'aTh TUIIOTE3Yy €€ PEUICHUs, HAXOAUTh apTyYMEHTHI JUIsl 10Ka3aTelIbCTBA CBOUX
YTBEPKIACHUM, 3a7]aBaTh IAPAMETPBI U KPUTEPHUU PELICHMUS;

aHaIM3UpOBAaTh IIOJYYEHHBIE B XOA€ PEIICHUSA 3aJadyd  pPe3yJIbTaThl,
KPUTHUYECKHA OLICHUBATH MX JIOCTOBEPHOCTH, MPOTHO3UPOBATH M3MEHEHHE B HOBBIX
YCIIOBUAX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIATh LEJICHANPABICHHBIN IOMCK IEPEeHOca CPENCTB U CIOcO00B
JEeNCTBUS B MPOPECCUOHANBHYIO CPELLY;

YMETh NEPEHOCUTHh 3HAHUS B IIO3HABATENbHYIO M MPAKTHYECKYIO0 OOJacTH
KU3HEACATEIIBHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE MJIEH, MPEMJIaraTb OPUTHHAIBHBIE MOAXOABl U PELICHMUS,

CTaBHUTDb HpO6J’I€MBI " 3a1a9i, JOIIYCKAIOMUC aJIbTCPHATUBHBIC PCIICHUA.

3) pabora ¢ unpopmaumeii:
OpPUEHTHUPOBATHCS B PA3IMYHBIX HUCTOYHUKAX HHPOpMAIMU (TEKCTE Yy4eOHOTO
nocoOusi, HAYYHO-TIOMYJSIPHOW  JUTEepartype, OHOJOTHMYECKUX  CJIOBapsiX M

CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax JaHHbIX, B VHTEpHETE), aHaIU3UpPOBATH
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MH(GOPMAIIMIO PA3TUYHBIX BUAOB U (POPM IPEICTaBICHUS, KPUTUIECKU OLICHUBATDH €€
JIOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTD;

dbopMynupoBaTh 3alpochl U MPUMEHSATH PA3IUYHbIE METOJbI MPH MOHUCKE U
otOope Oumosorndyeckoil MHGOpMaAIUU, HEOOXOTUMOW JJIsi BBITOJHEHUS Y4EOHBIX
3ajay;

npuoOpeTaTh OMBIT HCIOJB30BaHUS HHPOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUM, COBEPIICHCTBOBATh KYJIbTYPY AKTHUBHOTO HCIIOIB30BAHUS PA3IUUHBIX
MIOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpaTh  ONTHMalNbHYIO  (HOpMYy  TMpEeACTaBICHUSA
ouonoruueckoi uHGopMaiuu (Cxembl, rpaduKu, TUarpaMMmbl, TaOIUIIbl, PUCYHKU U
Jpyroe);

UCIIONB30BaTh HAY4YHBIM S3BIK B KauecTBE CpEACTBA MpU pabore ¢
Ouonoruueckod  MHPOpMalMeW: TPUMEHATh XUMHUYECKUE, (PU3UUYECKHE U
MaTeMaTUYeCKHe 3HaKh W CHUMBOJBL, (GOpMyibl, aOOpeBHATypy, HOMEHKIATYpY,
UCIIOJIb30BaTh U MPEoOPa30BbIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HAJISTHOCTH;

BJIQJeTh  HAaBBIKAMHM  pAcClO3HABaHWUS  HW  3alThl  HWH(OpMammu,

MH(}OpMAIMOHHOM 0€30MaCHOCTH JIMYHOCTH.

OBj1aieHHe YHHBeEPCAJbHBIMH KOMMYHUKATHBHBIMH JIeHCTBUSIMU:

1) o6menmne:

OCYIIECTBJISATh KOMMYHUKAIIMHM BO BCeX c(epax >KU3HU, aKTUBHO y4acTBOBATh
B JUAJIOT€ WJIA JIUCKYCCUHU MO CYIIECTBY OOCyX)JTaeMoW TeMmbl (yMEHHE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBaTh CYXXJICHHUS OTHOCUTEIBHO BBITIOJHEHUS TIpearaeMoun
3a/1a4M, YYUTHIBaTh MHTEPECHl M COIVIACOBAHHOCTH MO3UIMN JIPYTrUX YYaACTHUKOB
JMajora Uiv JUCKYCCUH);

pacmo3HaBaTh HeEBepOaJbHBIC CpEICTBA OOIIECHMS, TOHUMATh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, MPEITOCHUTIOK BO3SHUKHOBEHHSI KOH(MIUKTHBIX CUTYaIlHi, YMETh

CMSATYATh KOH(IUKTHI U BECTH IEPETOBOPHI;
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BJIQJIETh PA3NUYHBIMU CrocoOaMu OOIIEHHUS U B3aUMOJCHCTBHUS, MOHUMATH
HaMEpeHUs APYTUX JIIOJEeH, IPOSBIATh YBAXHUTEIHHOE OTHOIIEHUE K COOECeTHUKY U
B KOPPEKTHOH opme GopMyTupOBaTH CBOH BO3PAKCHHUS;

pa3BEPHYTO W JIOTUYHO H3JaraTh CBOIO TOYKY 3pPEHHUS C HCIOJIb30BAHHUEM

A3BIKOBBIX CPCIACTB.

2) coBMeCTHasl 1esITeJIbHOCTh:

MIOHMMATh M MCIIOJb30BATh NMPEUMYIIECTBA KOMAHIHOM W WHIWBUIYAIBHOU
paboThl MPU PEIICHUH OMOJIOTMYECKON MpoOsieMbl, 000OCHOBBIBATH HEOOXOAUMOCTH
IPUMEHEHUS TPYIIOBBIX (HOPM B3aUMOJICHCTBUS MPU PEIICHUN yueOHOH 3a/1auH;

BBIOMpaTh TEMAaTUKy WU METOJbl COBMECTHBIX JACHCTBUM C y4€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KAKJIOTO YJIEHA KOJJIEKTHBA;

NpUHAMATh 1€MW  COBMECTHOM  JIEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh JEUCTBUS MO €€ JOCTHXKEHUIO: COCTABIATH IUIAH JCUCTBUM,
pacupenensiaTb poid ¢ YYETOM MHEHUH YYaCTHHKOB, OOCYXIAaTh pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh Ka4€CTBO CBOETO BKJIaJa U KaKI0T0 YYaCTHUKA KOMaHJbI B OOIIMIA
pe3yNbTaT Mo pazpaboTaHHBIM KPUTEPUSIM;

npejjiaraTh HOBBIE TIPOCKTHI, OIEHMBAaTh UJEHU C TO3UIUHA HOBU3HHI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYILLIECTBJISITh MO3UTHUBHOE CTPATErMYECKOE IIOBEACHUE B  Pa3JIMYHBIX

CUTyalusx, IMPOABJIATE TBOPUYCCTBO U BOO6pa)K€HI/I€, OBITH HWHHUITKMATUBHBIM.

OBJ1ajleHUe YHUBEPCAJIbHBIMH PEeryJIATHBHBIMU €l CTBUSIMH:
1) camoopranu3anusi:
UCIIOJIb30BAaTh OMOJIOTHYCSCKHIE 3HAHHUS JIJISl BBISIBJIICHHSI TPOOJIEM U MX PEIICHHS

B ) KU3HCHHBIX 1 y‘IC6HBIX CUTyalHsiIX;
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BbIOMpaTh HAa OCHOBE OHOJOTMYECKMX 3HAHHWM IIeJIeBbIE M CMBICIOBBIC
YCTAaHOBKH B CBOMX JIEHCTBHSIX M IOCTYIKaxX MO OTHOIIEHUIO K JKMBOH MpUPOJE,
CBOEMY 3JI0POBBIO 1 3I0pPOBBIO OKPYKAIOIINX;

CaMOCTOSITENIFHO OCYILIECTBISTh MO3HABATEIbHYIO JACSITENbHOCTb, BBISBISATH
npoOJeMbl, CTaBUTh U (OPMYIHMPOBATH COOCTBEHHBIE 33/Ja4l B 00pa30BaTEIbHON
JESITeIbHOCTU Y )KU3HEHHBIX CUTYaIIHsX;

CaMOCTOSITENIbHO COCTABIISATh ITUIaH PelIeHHs IPOOIeMbI ¢ YYETOM UMEIOIIUXCSI
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U IPEANOYTEHU;

JlaBaTh OLIEHKY HOBBIM CHUTYAI[UsIM;

pacIIUpsATh paMKH y4eOHOTO MPEIMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

JienaTh OCO3HAHHBIN BBIOOD, apTyMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32
peleHue;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

CrocOOCTBOBaTh ()OPMHUPOBAHUIO M MPOSIBJICHUIO IIMPOKOM HSPYAUIMU B
pa3HbIX O0O0JACTSAX 3HAHWM, MOCTOSIHHO MOBBILIATH CBOM 0Opa3oBaTENbHBIA U

KYJbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTYalHsM, BHOCHTb KOPPEKTHBBI B JIESTEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEIIAM;

BJIa/IETh HaBbIKAaMU MIO3HABATENIbHOM pe(hIeKCUU KaKk OCO3HAHMSI COBEPILIAEMbIX
NEUCTBUM W MBICIUTEIBHBIX IMPOLECCOB, HMX PE3YyJbTATOB M OCHOBAaHUM,
UCIOJb30BaTh NPUEMBI pediekcud JUisi OLEHKM CHUTyallMM, BbIOOpa BEPHOIO
peleHns;

YMETh OILICHUBATh PHUCKHM M CBOEBPEMEHHO IPUHHUMATh PEUIEHHS N0 X
CHIDKEHHUIO;

IPUHAMAaTh MOTHBBI M AapryMEHTbl [JPYTMX IIpU AaHAJU3€ pPeE3yJIbTaTOB

ACATCIBHOCTH,
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3) npuHsATHE ce0Osl ¥ APYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

OPUHUMATh MOTHBBI W apryMEHThl JPYrMX I[P AaHAJIU3E€ pPEe3yIbTaTOB
NEeSATENbHOCTH;

pU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLIMOKY;

pa3BUBATh CIOCOOHOCTH TOHUMATh MUP € TTO3UIMH JPYTOro YeIOBeKa.

IHPEAMETHBIE PE3YJIBTATDBI

[IpeametHbie pe3ynbTarhl ocBoeHHs mporpaMmmbl COO 1o Ouosoruu Ha
0a30BOM ypOBHE BKIIIOHAIOT crienu(uyeckue s yueOHoro npeaMera «buosorusy
Hay4YHbIC 3HAHUSI, YMEHUSI U CIOCOOBI JEHUCTBUM MO OCBOEHUIO, MHTEPIpPETAIUU
U MpeoOpa3oBaHUIO 3HAHUMN, BUJIBI JIEATEILHOCTH IO MOJTYYECHUIO HOBOTO 3HAHUS U
MPUMEHECHUIO 3HAHUN B PA3UYHBIX YUYEOHBIX CHUTYyaIUsX, a TAaKKE B peabHBIX
KU3HEHHBIX CHUTYallUsX, CBA3AaHHBIX C OwoJsorueir. B mporpamme mnpeameTHbIe

pe3yabTaThl MPEACTABICHBI MO TOJaM 00yUYCHHUS.

[IpeameTHbIe pe3yabTaThl OCBOCHMS yueOHOTo mpeamera «buonorus» ¢ 10
Kjlacce TOJDKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUW O MECTE U POJIM OMOJIOTUM B CHUCTEME HAyYHOTO
3HAHHUS €CTECTBEHHBIX HAayK, B (JOPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOMU
KapTUHBI MHpPa ¥ HAy9HOT'O MHUPOBO33PEHUS, O BKIIAJE POCCHUHCKUX M 3apyOEKHBIX
y4EHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH, (PYHKITMOHAIILHON TPaMOTHOCTH 4Ye€JIOBEKa
JUTSI peIIeHUS KU3HCHHBIX 3a/1a4;

YMEHHUE PACKPBIBATh COJACpKAHWE OWOJOTUYECKUX TEPMHHOB W TIOHSITHI:
KU3Hb, KJIIETKA, OPTaHu3M, MeTaboa1M3M (0OMEH BEIIECTB M MPEBpaIEHUE YHEPTUN),
romeoctas  (caMoperyssiius), ypOBHEBas  OpraHu3aiusi JKUBBIX  CHCTEM,
CaMOBOCTIPOM3BEACHHE (PETMPOMYKIIHS), HACIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U

pa3BUTHE;
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YMEHUE H3Jaratb OHOJOTMYECKHE Teopur (KJIETOYHas, XPOMOCOMHa,
MYTaIlMOHHAs, [IEHTpajbHas I0TMa MOJIEKYJIsipHOM Ouonorun), 3akonsl (I'. Mennens,
T. Moprana, H. U.BaBunoBa) u yuyeHus (0 UEHTpaXx MHOrooOpasuss u
MIPOUCXOXKJICHUS KyJIbTypHBIX pactenuii H. WM. BaBuiosa), onpenenste rpaHUllbl UX
NPUMEHUMOCTH K KUBBIM CHCTEMAM;

YMEHHE BJIJIETh METOJIaMU HAyYHOTO MO3HAHUS B OWMOJIOTUU: HAOIIOJCHUE U
ONMCAaHUE >KUBBIX CHUCTEM, MPOLECCOB M SBJICHUMN, OpraHU3alus U MPOBEICHUE
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BBIABUKEHUE TUIIOTE3bI, BBISIBICHUE 3aBUCHUMOCTHU
MEXIy MWCCIEIyEeMbIMH BEIMYMHAMH, OOBSCHEHUE IMOIYYEHHBIX pE3yIbTaTOB,
UCIIOJIb30BAaHHBIX HAYYHBIX MOHATHI, TEOPUN U 3aKOHOB, YMEHHE J€JIaTh BBIBOJBI HA
OCHOBAHHH NOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIJEIATh CYLIECTBEHHBIE NMPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
AYKapuoOT, OJHOKJIETOUYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
MpoleccoB: OOMEHa BEIIECTB M MPEBpAEHUs 3HEPIMM B KIETKe, (OTOCHUHTE3a,
IUIACTUYECKOTO M JHEPreTUYecKoro oOMeHa, XEMOCHHTE3a, MHTO03a, Meio3a,
OIUIOJOTBOPEHUS,  PAa3MHOXKEHUSA, HWHAUBHIYAJIbHOTO  PAa3BUTHS  OPraHU3Ma
(oHTOTEHER);

YMEHHME NPUMEHATH IOJY4YEHHbIE 3HAaHUSA 11 OOBSCHEHUS OMOJOTHYECKUX
IPOLIECCOB M SIBJICHUM, I NPUHATHA NPAKTUYECKUX DPEIICHUH B IMOBCEIHEBHOU
KU3HU C LEJIbl0 obOecreyeHus OE30MacHOCTH CBOETO 370POBbS U 3/10pPOBbS
OKpY>KaIOIIUX JIIOJIeH, COONIIOIEHNsI HOPM TPAaMOTHOTO MOBEJAEHHUS B OKpY’Karolen
MPUPOJHON cpele, NOHMMaHWE HEOOXOJMMOCTH UCIOJIb30BAaHUS JIOCTHIKEHHIM
COBPEMEHHOM ouonoruu u OMOTEXHOJIOTHIA JUISt pPalMOHAIIBHOTO
MIPUPOIOIIOIb30BAHUS;

YMEHHE pellaTh »JJEMEHTapHbIE T'E€HETUYECKME 3alayd  Ha MOHO- U
IUTUOPUIHOE CKpEIIMBAHME, CIEIUIEHHOE HAaclIeJOBaHHE, COCTaBJSATh CXEMbI
MOHOTMOPUJIHOTO CKpELIUMBAHUS NJisl TMpEeACKa3aHUsl HacIeAOBaHUS MPU3HAKOB Y

OPTaHU3MOB;
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YMEHHE BBIMOJIHATH JaOOpaTOpHbIE W MPaKTUYECKUE paboThl, COOIIOAATH
IpaBuiia Mpu padboTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

YMEHHE KpPUTHYECKH OIICHMBAaTh W HHTEPIPETUPOBATH HHGOPMAIUIO
OMOJOTHMYECKOTO  COACpXaHHs, BKIIOYAIOUIYI0O TICEBJOHAYYHbIE 3HAHHUS U3
pa3IMYHBIX HMCTOYHUKOB (CpeJICTBAa MaccOBOW WHGOpPMAIlUU, HAYYHO-TIOMYJISIPHBIC
MaTepuaibl), STUYECKHE aCMeKTbl COBPEMEHHBIX HCCIECIOBAHUM B OHOJIOTHH,
MeIHIINHE, OMOTEXHOJIOTUH;

YMEHHE CO3/IaBaTh COOCTBEHHBIC MMChMEHHBIC U YCTHBIE COOOIICHMsI, 00001Iast
OHoNI0THYecKyI0 HH(OPMAIINIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO UCIIOIB30BATh

MOHSATUIHBIN armapaTt OMOJOTHH.

YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA3OBATEJLHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVISA YYEHUKA

Yuebnuk «Jluaus xuzan» 10-11 kmaccel: yuebHOe mocobue miis o0Ieo0pa3oBaTeIbHBIX
opranuzanuii: 06a3zoBbiii ypoBeHb B.B.Ilaceunuk, ['.I'.IlIBenoB, T.M. Edumona.- M.:

[Ipocsemenue, 2020 r.

METOINUYECKHUE MATEPHAJIBI JIUIAA YYUTEJIA

https://rosuchebnik.ru/material/metodicheskaya-pomoshch-uchitelyu-biologii/

http://doc.fipi.ru/metodicheskaya-kopilka/metod-rekomendatsii-dlya-slabykh-shkol/biologia-mr-

00.pdf?ysclid=llew7kptw|898298597

https://uchitel.club/fgos/fgos-

biologiya?ysclid=llew9wcp92811773276&utm source=yandex.ru&utm medium=organic&utm ca

mpaign=yandex.ru&utm referrer=yandex.ru



http://doc.fipi.ru/metodicheskaya-kopilka/metod-rekomendatsii-dlya-slabykh-shkol/biologia-mr-oo.pdf?ysclid=llew7kptwl898298597
http://doc.fipi.ru/metodicheskaya-kopilka/metod-rekomendatsii-dlya-slabykh-shkol/biologia-mr-oo.pdf?ysclid=llew7kptwl898298597
https://uchitel.club/fgos/fgos-biologiya?ysclid=llew9wcp92811773276&utm_source=yandex.ru&utm_medium=organic&utm_campaign=yandex.ru&utm_referrer=yandex.ru‌
https://uchitel.club/fgos/fgos-biologiya?ysclid=llew9wcp92811773276&utm_source=yandex.ru&utm_medium=organic&utm_campaign=yandex.ru&utm_referrer=yandex.ru‌
https://uchitel.club/fgos/fgos-biologiya?ysclid=llew9wcp92811773276&utm_source=yandex.ru&utm_medium=organic&utm_campaign=yandex.ru&utm_referrer=yandex.ru‌

31

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

https://content.edsoo.ru/lab/

http://bio.1september.ru/

http://college.ru/biologiya/

http://www.shio.info/

http://www.darwin.museum.ru/

http://school-collection.edu.ru/



http://bio.1september.ru/
http://college.ru/biologiya/
http://www.sbio.info/
http://www.darwin.museum.ru/
http://school-collection.edu.ru/

TemaTnveckoe MIAHUPOBAHUE

Kontponsubt
€ paboThI
Komunuec KP
HanmenoBanue pa3nenoB u Tem
Ne i/mm TBO DnexTpoHHbIe (ITUpPOBBIC) 00pa3oBaTEIbHBIE PECYPCHI
TIpOTpaMMBbl gacos | IIpakTumueck
re paboThI
1P
L bronorus xak Hayka 2 KP-0 bu6muoreka [IOK https://m.edsoo.ru/7f41¢292
I1P-0,5
2 JKusbie cucTempl u ux opranmzamms | 1 KP-0 bubnmnotexa LIOK https://m.edsoo.ru/7f41¢292
IP-0
3 Xumudecknii  coctaB M cTpoeHue | 8 KP-0 bubmmnoreka LIOK https://m.edsoo.ru/7f41¢292
KIICTKH
I1P-1
A JKu3HEEATENBHOCTD KIETKH 6 KP-0 bubmuoteka [{OK https://m.edsoo.ru/7f41¢292
> PasmHokeHue U MHAMBHIYyanbHOE | 5 KP-0 bubnuoteka [{OK https://m.edsoo.ru/7f41¢292
Ppa3BUTHUC OPTraHU3MOB HP_l
5 HacnenctsenHocts n n3MeH4MBOCTSH | 8 KP-0 bubmmotexa LIOK https://m.edsoo.ru/7f41¢292
OpraHu3MOB IIP-1.5
/ Cenekumst  opranusmos.  OcHoBbl | 3 KP-0 bubnmnoreka LIOK https://m.edsoo.ru/7f41¢292
OHMOTEXHOJIOTHH. IIP-1
3 PesepBHOE BpeMs 1
IToypouHoe miaHupoBaHHue
KonTposnbHeie
Kommaects paboret KP Jlata
Ne /m Tema ypoka DnexTpoHHbIe U(POBEIE 00pa30BaTENbHBIC PECYPCHI
0 4acoB IpakTHyeckne HU3y4CHUS
pa6oter ITP
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1 Buosorus B cuctemMe HayK bubnuorexa L{OK https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
2 MeTonpl  MO3HAHWS ~ JKMBOW  MPHPOJIBL. 0,5 bub6mmoreka [{TOK https://m.edso00.ru/863e6122
[Mpaktnyeckass padora Nel"Vcrmosb3oBanue
Pas3siIMIHBIX METOO0B pu H3YUYCHUH
OMOTIOTNIECKUX 00BEKTOB"
3 Bronornueckue cucTembl, MpOLECCH! M UX bubmmoreka LIOKhttps://m.edsoo.ru/863e6564
HA3y4EHHE
4 XuMudecKkuii cocTaB KieTkH. MuHepanbHbIe bu6mmoreka LIOKhttps://m.edsoo.ru/863e674e
COJIH.
5 benku. CoctaB u cTpoeHue 6eIKoB. bubnnoreka [{OK https://m.edsoo.ru/863e6b72
6 DepMeHTHI-0MONIOTUYEeCKUe  KaTalH3aTopBI. ITP-0,5 bubmuoreka [{OK https://m.edsoo.ru/863e6b72
JlabopaTopuas pabora  Nel"U3yduenue
KaTaJIUTHYECKOW aKTUBHOCTH (hepMEHTOB (Ha
IIpUMepe aMIJIa3bl U KaTajgassl)"
7 Yrieponl. JlumumsL. bu6muoreka LIOK https://m.edsoo.ru/863e6870
8 Hyxknennoseie kucnotsl. AT®. bubmmoreka LIOK https://m.edsoo.ru/863e6d5c
9 Uctopust n METOABI H3yYCHHUS KICTKH. bubnnoreka L{OK https://m.edsoo.ru/863e6e88
Kinerounas teopus.
10 Krerka xak nemoctHas XxuBas CHCTEMa



https://m.edsoo.ru/863e6122
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11 CTpoeHME  JYKAPHOTHYECKOH  KIETKH I1P-0,5 bubmuorexka IIOK https://m.edso0.ru/863e6f0
"JlabopatopHas pabora Ne2 " U3ydeHue
CTPOCHUA  KJICTOK paCTeHHﬁ, JKHBOTHBIX, httpS://m.EdSOO.rU/863€716C
rpubOB U GaKTEPHil IOT MEKPOCKOIIOM"
12 OGMeH BeLeCTB MM METaboH3M bubnnoreka L{OK https://m.edsoo.ru/863e766¢
13 ®dotocunTe3. XeMOCHHTE3 bubmmoreka LIOK https://m.edsoo.ru/863e7¢98
14 DHepreTHYECKuii 0OMeH bubnunoreka LIOK https://m.edsoo.ru/863e7aae
15 JKusneHHbIH MK KIETKH. [leneHne KIeTKu. I1P-0,5 bu6mmoreka LIOK https://m.edsoo.ru/863e7dc4
Muro3.  JlabopatopHas ~ pabora  Ne3
"HaOmogenne MuTOo3a B KIETKaX KOHYMKA
KOpeIIKa Jyka Ha MUKpoIpenaparax"
16 Buocuntes Genka. Peakims marpuunoro bubnnoreka L{OK https://m.edsoo.ru/863e796e
CHHTC3a
17 Tpauncnsums. buocunres Genka. bubnumoreka LIOK https://m.edsoo.ru/863e796e
18 HexsieToumbie GOpMBbI KU3HU-BUPYCHI. bubnnoreka [{OK https://m.edsoo.ru/863e7540
19 DOpMBI Pa3MHOKEHHS OPTaHH3MOB bubmuorexa IJOK https://m.edsoo.ru/863e81b6
https://m.edso0.ru/863e831e
20 Meiios bubnnoreka L{OK https://m.edsoo.ru/863e7{4a
21 O6pa3oBaHie M pPa3BUTHE IMOJNOBBIX KIETOK. ITP-0,5 bubnnoreka [{OK https://m.edsoo.ru/863e81b6
OmnonorBopenue. JlaboparopHas paboTa
Ne4 "H3yueHune CTPOEHUS MOJOBBIX KJIETOK
Ha TOTOBBIX MHUKpoOmnpenapaTax”
22 UnansunyanbHoe pasBUTHE OPraHU3MOB bubnnoreka L{OK https://m.edsoo.ru/863e8436
23 I'eHeTHKa-HayKa O HACJNEJICTBEHHOCTH | bu6mmoreka LIOK https://m.edsoo.ru/863e8612



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e81b6
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HW3MEHYHBOCTH.
24 3aKOHOMEPHOCTH HACJICIOBAHHS MPH3HAKOB. bubmuoreka [{OK https://m.edsoo.ru/863e8878
MoHoTHOpHIHOE CKpEIINBaHNE
25 AurubpunHoe  CKpeliMBaHHE. 3akon bubmmoreka [{OK https://m.edsoo.ru/863e89a4
HE3aBHCHMOTO HACIIEIOBAHHS TIPU3HAKOB.
26 CuemieHHOE  HACNENOBAHME  TPU3HAKOB 11P-0,5 bubnmoreka [{OK https://m.edsoo.ru/863e8c60
JlabopaToprass pabora Ne5 "U3ydenue
pe3ynbrara MOHOTHOPHUTHOTO u
JMTAOPUIHOTO CKPENIMBAaHUS Y IpO30(ut
Ha TOTOBBIX MUKponpenaparax"
27 I'enetnka mona. HacnenoBanue NpH3HAKOB, bubmmoreka [{OKhttps://m.edsoo.ru/863e8c60
CIIETUICHHBIX C TTOJIOM
28 N3MeHYHBOCTS. HenacnencreHHas I1P-0,5 bubnmoreka [{OK https://m.edsoo.ru/863e8efe
m3MeHunBocTh "JlaGopatopHas pabota Ne6
"N3y4enue MOAU(PHUKAITMOHHON
M3MEHYMBOCTH. [TocTpOEHME BapHAI[MOHHOTO
psla v BapualMOHHOM KpuBOM."
29 Hacnenctennas M3MEHYHBOCT I1P-0,5 bubmmoreka [{TOK https://m.edsoo.ru/863e8efe
Jlabopatoprass  pabGora  Ne7  "Amamm3
MyTaIui Ipo3oduit Ha OCHOBE
MHUKponpenaparon".
30 I'eHeTnka yenoBeka bubaroreka I{OK https://m.edsoo.ru/863e8d78
31 PesepBHbIit  ypok. O06oOmeHne 1o Teme bubmuorexa [JOK
"HaciieIcTBEHHOCTh u M3MEHYHMBOCTD
OpraHnu3MoB".
32 Cenexupst Kak HayKa H IPOLEce but6imoreka [{OK https://m.edsoo.ru/863e9214
33 Metozpl M IOCTHAKEHHS CENEKIMH PACTCHHH bubmuoteka [{OK https://m.edsoo.ru/863e¢9214
Y )KUBOTHBIX.
34 BHOTEeXHONIOr | KAaK OTPACIib IPOU3BOICTBA

bubmuoteka [{OK https://m.edsoo.ru/863¢9336




36



		2023-08-31T09:54:00+0300
	Судаков Анатолий Александрович




