ABTOHOMHA I HEKOMMEPYECKA 1 OPAHU3ALIMA BBICIIEI'O OBPA3OBAHMAA
«MEXJIYHAPOIHBIM BAHKOBCKHUHW MHCTUTYT UMEHU AHATOJIMA COBYAKA»

SKOHOMUWYECKUI JIMLIEN
«YTBEPXJIAIO» «I[TPUHATO»
PeKTop PEIICHUCM NICAArOrn4CeCKOro COBCTa

AHO BO «MBU numenu Anaronus CoOyaka» OKOHOMHYECKOTO JIUIIES
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HOACHUTEJBHASA 3AITUCKA

[Ipu paspaboTke mporpaMmbl 1O OHMOJOTHH TEOPETHUYECKYI0 OCHOBY IS
OTpeNeeHUsT TMOAXO0A0B K (OPMUPOBAHUIO COMEpKaHHUS YYEOHOTO TIpeaMeTra
«buosiorus»  coCTaBWIM: KOHIENTyalbHbie TmonoxkeHus @DPIrocC COO o
B3aMMOOOYCIIOBJICHHOCTH 1IeJIel, COIepKaHusl, pe3yJIbTaTOB 00y4YeHUs U TpeOOBaHUM
K YPOBHIO TOATOTOBKH BBITYCKHUKOB, MOJOKEHUS 00 OOMIMX TENSIX W MPUHITUNAX,
XapaKTepU3YyIOUIUX  COBPEMEHHOE COCTOSIHUE CHUCTEMbl CpPEIHEro  oOIlero
obpazoBanuss B Poccuiickoit dexneparnuu, a TakkKe IMOJOXKEHUS O CHeludpuKe
Ouonoruu, e€ 3HAYEHMUM B TIO3HAHUM SKUBOM TIPUPOABI U oOecreueHuu
CYILIECTBOBaHMs 4YesoBeueckoro ooOmiectBa. CoOrjlacHO Ha3BaHHBIM IOJOKEHUSM,
ompeseeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMEI TI0 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouosioruu JaéT MpeacTaBiIeHUE O 1Eesx, 00 o0uel cTpareruu
0oOy4eHHMsI, BOCIIUTAHUS U PA3BUTHS O0yYaIOMIMXCA CPEACTBAMHU yueOHOTO MpeaMera
«buonorusy, onpenensieT o0s3aTeNbHOE MPEAMETHOE COJEpPKAHUE, €r0 CTPYKTYPY,
pacripeniefieHde 1o pasliellaM U TeMaM, PEKOMEHIYEMYIO IOCJIeI0BaTeIbHOCTh
M3y4eHHs] y4eOHOro marepuajna ¢ y4€TOM MEXKIPEIMETHBIX U BHYTPHUIIPEIMETHBIX
CBSI3€M, JIOTMKM 00pa30oBaTeIbHOrO  MpoIlecca, BO3PACTHBIX  OCOOCHHOCTEU
00yJarommxcs.

B nmporpamme nmo 6MOJIOTUM TaK)Ke YUUTHIBAIOTCS TPEOOBAHMS K IUIAHUPYEMBIM
JUYHOCTHBIM, METalmpeAMETHBIM M TMPEIMETHBIM pe3yJibTartaM OO0ydeHus B
(hopMUpPOBaHUM OCHOBHBIX BHUIOB y4e€OHO-TIO3HABATEIbHOW JEATEIbHOCTH/yUueOHBIX
JENUCTBUN 00YyYaIONUXCs IO OCBOCHUIO COJIEPKAHUSI OMOJIOTUYECKOT0 00pa3oBaHUsl.

B mporpamme no Ouonorum (10—11 xmaccel, 6a30BBI ypOBEHb) peaqn30BaH
MNPUHIUIT TIPEEMCTBEHHOCTH B M3YyYCHMH OWOJIOTHH, Ojarojgapss 4emy B HeEl
MPOCMATPUBACTCS  HAMPABICHHOCTh HA  Pa3BUTHE 3HAHWM, CBSI3aHHBIX C
(hopMUPOBAHUEM E€CTECTBEHHO-HAYUYHOT'O MUPOBO33PEHHUSI, [IECHHOCTHBIX OpPUEHTAIIUMA
JUYHOCTHU, YKOJOTHYECKOTO MBIIIJICHUS, TPEICTABICHUN O 3JOPOBOM 00pa3e KU3HU
1 OCpeXHBIM OTHOIIICHUEM K OKpYyXKaromier mpupoaHoit cpene. IlosTomy Hapsmy c
M3y4yeHUueM OOIEeOMOIOTHYECKUX TEOpUid, a TakKe 3HAHUM O CTPOCHHUU IKUBBIX
CHUCTEM Pa3HOTO paHra M CYIIHOCTU OCHOBHBIX MPOTEKAIOIIMX B HUX IMPOIECCOB B
nporpaMme Mo OMOJIOTUM YJIeJIEHO BHUMAaHUE WCIOJIb30BAHUIO MOJYYEHHBIX 3HAHUMA
B T[IOBCEJHEBHOM JKW3HU IS PEUICHUS TMNPUKIAAHBIX 3a/7ad, B TOM YHCIE:
MpO(MIAKTUKA HACIEACTBEHHBIX 3a00JC€BAaHUN YEIOBEKA, MEIUKO-TEHETHYECKOTO
KOHCYJIbTUPOBaHMS, OOOCHOBAaHHSI SKOJOTHUECKU I1€JIeCOO00PA3HOI0 TMOBEACHUS B
OKpY’KaroIEl MPUPOJHOM CPEIe, aHAIM3a BIUSHUS XO3AMCTBEHHOM NEATEIBHOCTHU
YeJIOBEKa Ha COCTOSIHUE MPUPOJHBIX M HUCKYCCTBEHHBIX JKOCUCTEM. Y CHIICHUE
BHUMaHUS K TPUKIATHOW HAMPABICHHOCTH Yy4yebHoro mpenmera «buonorusy
MPOJIMKTOBAHO HEOOXOAMMOCTHIO 00€CTIeUeHUs YCIOBHM MJisi PEIICHHS OJHON U3
aKTyaJIbHBIX  3aJlad  IIKOJIBHOTO  OHMOJIOTHYECKOro  00pa3oBaHHUs, KOTOpas
npennonaraer (GOpMUPOBAHHUE y OOYYAIOIIUXCS CIHOCOOHOCTH aJanTUPOBATHCS K
M3MEHEHUSIM JUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOIO MUPA.



buonorust Ha ypoBHe cpeaHero oOuiero o0pa3oBaHus 3aHUMAET BaKHOE MECTO.
Ona obOecneuynBaeT (GopMuUpoBaHHE y OOYUYAIOIMIMUXCS TMPEICTABICHUNH O HAYIHOU
KapTUHE MHpa, pacmupseT u o0000m@aeT 3HaHUS O OJKUBOM Tpupone, e€
OTJIMYUTENBbHBIX TPHU3HAKAX — YPOBHEBOW OpraHu3allid U HBOJIOIMHU, CO3AaET
YCJIOBUS JIJIS: TO3HAHUS 3aKOHOB >KMBOU MPUPO/IbI, (popMupoBaHus GyHKIIUOHATHHON
IPaMOTHOCTH, HaBBIKOB 3/I0pOBOTO U Oe30macHoro o0Opas3a >KU3HH, IKOJOTHYECKOTO
MBIIUIEHNS, IEHHOCTHOTO OTHOIIECHHSI K )KUBOU MPUPOJIE U YEIIOBEKY.

Bonbiioe 3HaueHue OUOJOTUST UMEET TaKXKe JJIs PelIeHUsT BOCIUTATENbHBIX U
Pa3BUBAIOIIKX 33/1a4 CPEIHETO 00I1Iero 00pa3oBaHusl, COLMAIU3AIUN 00YYaIOIIUXCS.
N3yuenue ouonoruu o0ecrieunBaer yCJIOBHUS LTSI dbopmupoBaHus
WHTCJUICKTYaJIbHBIX, KOMMYHHMKAIIMOHHBIX W  HWH(POPMAIIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJbTYpbl, CIOCOOCTBYET HWHTErpALMM OMOJIOTMYECKMX 3HAHUM C
MIPEACTABICHUSIMU U3 JAPYTUX Y4EOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKHU, XUMHUHU U
reorpadguu. Ha3BaHHBIE TNOJOXKEHUS O TMpEAHA3HAYEHWU Y4YEOHOro IpeaMeTa
«buonorus» CcoOCTaBWIM OCHOBY JUIsl ONpEIEICHUs IMOAXOAOB K OTOOpYy U
CTPYKTYPUPOBAHMIO €TI0 COJIEPKAHUS, IPEICTABIEHHOTO B IPOrpaMMe MO OMOJIOTHH.

Ot6op conmepxanusi ydyeOHoro mnpenmera «buonorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C MO3ULUN KyJbTypoCOOOpa3HOro IOAXO0/a, B COOTBETCTBHHU C
KOTOPbIM 00ydYaroluecss JOJDKHBI OCBOUTH 3HAHUS W yMEHUS, 3HAYUMBIE JJIs
(dbopmupoBaHus 00LIEH KYJIBTYpPbl, ONPEAEISAIONINE aJICKBATHOE MMOBEJICHUE YEJIOBEKA
B OKpY>Kalollled MPUPOJHON cpeie, BOCTpeOOBAHHBIC B TOBCEIHEBHON >XU3HU U
MpaKkTUYECKON aesTenbHOCTH. Ocoboe MECTO B ITON CHUCTEME 3HAHUM 3aHUMAIOT
AJIEMEHTBl  COJEpXkKaHUsS, KOTOpPhIE CIY>KaT OCHOBOM i (HOPMHUPOBAHUS
MPEJICTABICHUN O COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHE MUPA U IEHHOCTHBIX
OpUEHTAlUAX JIMYHOCTH, CIOCOOCTBYIOIIMX TyMaHU3AUUU  OMOJOTHUYECKOIrO
o0pa3oBaHus.

CTpyKTypupoBaHUE COJAEpX)aHUs Y4eOHOro Marepuajga B MporpaMMe I0
OMOJOTMM OCYLIECTBIEHO C YY€TOM MPHOPUTETHOTO 3HAYEHHUS 3HAHUU 00
OTJIMYUTENBHBIX OCOOEHHOCTSIX >KMBOW MPUPOJBI, O €€ YpPOBHEBOW OpraHM3aluu U
HBOJIIOLMU. B COOTBETCTBUU C 3TUM B CTPYKType ydeOHOro mpeamera «buosorus»
BBIJICJICHBI CIEAYIOIIME CoJiepKaTelibHble TuHUM: «buonorus xak Hayka. Metozsbl
Hay4YHOTO mo3HaHus», «Kierka kak Owosornueckas cuctema», «OpraHu3M Kak
Ouonoruueckas cucreMa», «CucreMa U MHOrooOpasue OpraHH4eCKOro MHpPay,
«IBOMIOLMSA KUBOU MPUPOBI», « IKOCUCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.

[lenp wu3ydeHust ydeOHoro mnpeamera «buosorus» Ha 0a30BOM YpOBHE —
OBJIaJICHHE  OOydYalOIMUMHCS  3HAHUSMH O  CTPYKTYpHO-(GYHKIIMOHATHHOM
OpraHU3aIMK )KUBBIX CUCTEM PA3HOTO paHTa U MPUOOpETEHNE YMEHUN UCIIOIh30BaTh
OTU 3HAHUS JJIs1 TPAMOTHBIX JIEHCTBUI B OTHOIICHHH OOBEKTOB KWBOW MPUPOJIBI U
PELIeHUS PAa3IMYHbIX KU3HEHHBIX TPOOJIEM.

JlocTixkeHue 1enu u3ydeHus yuyeOHoro mnpenmera «buonorus» Ha 6azoBoM
YpOBHE 00€CIIEUNBACTCS PEIICHUEM CIICAYIOMINX 3a4a4:



OCBOCHHE OOYYaIOIUMHUCS CHCTEMbl 3HAHUM O OHOJIOTHMYECKUX TEOPHSIX,
YUYEHUAX, 3aKOHAX, 3aKOHOMEPHOCTSX, TMIIOTE3aX, MpaBWiIaX, CIYy>KallMX OCHOBOMU
st GOPMHUPOBAHMS TIPEACTABICHUN O €CTECTBEHHO-HAYYHOW KapTHHE MHpPA, O
METO/IaX HAYYHOTO IO3HAHMS, CTPOCHUHM, MHOTOOOpA3HH U OCOOEHHOCTSIX MKUBBIX
CUCTEM Pa3HOr0 YPOBHS OpPraHHU3allMd, BBIJAIOIMIMXCS OTKPBITHSIX M COBPEMEHHBIX
HCCJICOBAaHUSIX B OMOJIOTHH,

dbopMupoBaHre y 0OyYarOmUXCs TO3HABATEIbHBIX, WHTCIUICKTyaIbHBIX U
TBOPYECKUX CIOCOOHOCTEH B MpOIECCe aHalu3a JaHHBIX O NYyTSIX pa3BUTUS B
OMOJIOTUM HAYYHBIX B3IJIAJ0B, UJEH W MOAXOJOB K H3YUYEHHUIO >KUBBIX CHUCTEM
Pa3HOTO YPOBHSI OpPraHU3aIUY;

CTaHOBJICHHME Yy oOydJaomuxcsi oO0mel KyJabTypbl, (QYHKIMOHATHEHOU
IPaMOTHOCTH, Pa3BUTHE YMEHHI OOBSCHATh U OLICHUBATH SIBJICHUSI OKPY>KAIOIIETO
MHpa KUBOW MPUPOJIBI HA OCHOBAHUU 3HAHUU M OMBITA, MOTYUYECHHBIX TIPU U3YUECHUU
OMOJIOTHH;

dbopmupoBaHre y OOydYaroImMXCs YMEHUN WUIIOCTPUPOBAThH 3HAUYCHUE
OMOJIOTMYECKUX 3HAHUW B TMPAKTUYECKOU JEATEILHOCTH 4YEJIOBEKa, PpPa3BUTUU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOHOTEXHOJIOTUH;

BOCIIUTaHUE YOEKJAEHHOCTH B BO3MOXKHOCTH IIO3HAHUSI YEIOBEKOM >KHUBOM
MPUPOIbI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHHS] K HEW, COOMIOEHUS ITUUYECKUX
HOPM IIpY IPOBEICHUH OMOJIOTMYECKUX UCCIEOBAaHUM;

OCO3HAHME IIEHHOCTH OHOJIOTMYECKUX 3HAHUM Ui TOBBIIICHUS YPOBHS
AKOJIOTUYECKOMN KyJIbTYPHI, 1Sl POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

IpUMEHEHUE MPUOOPETEHHBIX 3HAHWM W YMEHHM B MOBCEIHEBHOM >KU3HU IS
OLICHKHU MOCJICICTBUM CBOEH JEATEIBHOCTH MO OTHOIICHUIO K OKPYXKAaroUIEeh Cpee,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME U COOJIOJEHHE Mep NPOPHIAKTUKA
3a00s1eBaHUM.

B cucreme cpeanero oOmiero oOpa3zoBanus «buosnorus», wusydaemas Ha
0a30BOM ypOBHE, SIBISIETCS OOS3aTENbHBIM YUYEOHBIM MPEIMETOM, BXOSIINM B
COCTaB MpeaMETHOU 001acTH « ECTECTBEHHO-HAYUYHBIE TTPEAMETHI».

Jlns u3ydeHus: OMOJOTMM Ha 0a30BOM ypOBHE CpeHero o0Iiero oopasoBaHus
OTBOAUTCSA 68 YacoB:

B 10 xitacce — 34 yaca (1 yac B Hezeno),

B 11 xiacce — 34 yaca (1 gac B Heneno).



COJEPXKXAHUE OBYUEHUA

10 KJIACC

Tema 1. buosiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
APYTUMU €CTECTBEHHBIMU HayKamH, (uiocoduel, 3TUKOW, ICTETUKONW M IMPaBOM.
Ponp Ouonorun B pOpMUPOBAHUU COBPEMEHHOW HAay4YHON KapTHHBI Mupa. Cuctema
OMOJIOTUYECKHUX HaYK.

Meroabl MMO3HAaHUS KUBOW MpUponbl (HAONIOAEHHE, SKCIEPUMEHT, ONUCAHUE,
U3MepeHue, Kiaccudukaius, MoIeIMpoBaHUE, CTaTUCTUYECKasi 00pabOoTKa TaHHBIX).

JleMoHcTpanuu:

[Toptpetsr: Y. lapsun, I'. Mennens, H. K. Konsos, [Ix. Yorcon nu @. Kpuk.

Tabnuubl 1 cxeMbl: «MeTO bl TO3HAHUS )KUBOU TTPUPOIBD).

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

[Ipaktuueckass pabora Nel. «Mcnonb3oBaHHE pa3IUYHBIX METOJOB MpH
M3yUYEeHUH OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3alMs.

XKupble cucteMbl (OMOCHMCTEMBI) Kak MpeAMET U3ydeHus Ouosioruu. OTiauune
KUBBIX CUCTEM OT HEOPTAHUYECKOW MPUPOIBI.

CBoiicTBa OMOCHCTEM M HUX pa3HOOOpa3ue. YPOBHU OpraHu3alui OUOCHUCTEM:
MOJICKYJISIPHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIN, TOMYJISIIMOHHO-BUI0BOM,
HKOCHUCTEMHBIH (OMOTE€OLIEHOTUYECKHU ), OMOChEpHBI.

JdeMoHcTpanuu:

Tabmuubr 1 cxembl: «OCHOBHBIC TMPHU3HAKH KU3HUY», «YPOBHH OpTraHU3AIUU
YKUBOU MPUPOABD).

O6opynoBanue: mojaesb MoJiekybl JIHK.

Tema 3. Xumnueckuii COCTAB U CTPOCHUE KJIETKH.

XUMHUYECKUM COCTaB KJIETKM. XHMHUYECKHE DJIEMEHTHI: MAaKpOSJEMEHTHI,
MHKPO3JIEMEHTHI. Bo/la 1 MUHEpAJIbHBIE BEIIECTBRA.

OyHKIIMM BOJABI M MHUHEpaJIbHBIX BemiecTB B kietke. [lomnepxkanue
OCMOTHUYECKOT0 OanaHca.

benku. CoctaB u cTpoeHue O€IKOB. AMHHOKHCIOTHI — MOHOMEPHI OEJKOB.
He3aMeHnmble ¥ 3aMEHUMbIE aMHUHOKHCIOTBI. AMWHOKHCIOTHBIN COCTaB. YPOBHHU
CTPYKTYpbl ~ O€JIKOBOWM MOJIEKYyJibl  (TIEpBUYHAs, BTOpUYHAs, TpPETUYHA W
YETBEPTUYHAS CTPYKTYpa). XUMHUECKHE CBOMCTBA OekoB. buonornyeckue GhyHKIIMU
OEIKOB.

depmeHTHl — Onosornueckue KartanmzaTopbl. CTpoeHue (hepMeHTa: aKTUBHBIN
IEeHTp, cyoOcTtpatHas crenuduunocts. Kodepmentsl. Butamuabsl.  OTiauuus
(hepMEHTOB OT HEOPTraHUYECKUX KaTaIu3aTOPOB.



VYrneBoabl: MOHOCaxapubl (TJIOKO3a, pudo3a U 1e30KCUpr003a), AUCaxapu bl
(caxapo3a, JlakTOo3a) MW TOJHMCAaXapuibl (Kpaxmaia, TJIUMKOIEH, IeJUII0I03a).
buonoruueckue GyHKIIUU YTI€BOJOB.

Jlumuasl:  Tpurnunepunsl,  docdhomunuapl, crepounbl. [mapoduabHO-
ruipodoOHbIe cBOMCTBA. buonornyeckue GyHkiuu aunuaoB. CpaBHEHUE YTIIEBOOB,
OENKOB U JIMMUAOB KaK HICTOYHUKOB SHEPTUH.

Hyxkneunoseie kucnorsr: JIHK w PHK. Hykneortunsr — MoHOMEpEI
HyKki1euHOBBIX KuciaoT. Ctpoenue u pyukiuu JHK. Crpoenune u ¢ynxuuun PHK.
Buasl PHK. AT®: ctpoenune u GyHKIUH.

[utonorus — Hayka o kieTke. Kinerounas teopus — npuMep B3aUMOJIEHCTBUA
uzei u (akToB B HAYYHOM MO3HAHUU. MeTOo1bl U3yUEHHS KICTKH.

Kietka xak nenoctHas xuBasi cucrema. OOLme MpU3HaKU KIETOK: 3aMKHYTas
Hapy>kHas MmemOpana, Mmosiekysbl JIHK kak renernueckuii anmapar, cucteMa CUHTE3a
Oenka.

Tunel KIETOK: SyKapruoTUUYecKast U mpokapuotudyeckas. OCOOEHHOCTH CTPOEHUs
npokapuotuyeckod  kinetku.  Kierounas  ctenka — Oakrepuil.  CtpoeHue
AYKapUOTUYECKON KJIETKU. OCHOBHBIE OTIUYHS PACTUTENIbHOM, )KUBOTHOW U TPUOHOM
KIIETKHU.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAIUKC, MX
¢bynkuuu. Ilnasmatuueckas memOpaHna, €€ cBoiicTBa W pyHkuu. [{uTormiasma u eé
opranousipl. OnHomemOpanHbie opradHounabl kietku: OIIC, anmapat ['ombmxw,
nu3ocoMbl. [lojlyaBTOHOMHBIE OpraHOWAbBl KJIETKU: MUTOXOHJIPUU, IUIACTHUBIL.
[Ipoucxoxnenne MUTOXOHApUM W TutacTula. Buael mmactun. HememOpanHubie
OpraHOMIbI KJIETKH: pHOOCOMBI, KIIETOYHBIN IIEHTP, IIEHTPUOIU, PECHUYKH, KTy TUKH.
QyHKIMY OPraHOMAOB KJIETKH. BKItoueHuns.

SAnpo — perynsaropHblii UeHTp kieTku. CTpoeHue siapa: siiepHas 000J0uKa,
KapHoIlUia3Ma, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCcnoOpT BELIECTB B KJIETKE.

JdeMoHcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneiinen, P. Bupxos, k.
Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®panknun, K. M. bap.

Juarpammbl: «PacrnipenerieHne XUMUYECKHUX 3JIEMEHTOB B HEKUBOW IIPUPOJAEY,
«PacripeieneHre XuMUYECKHUX 3JIEMEHTOB B )KMBOW ITPUPOIEN.

Tabmuubr u cxemsl: «llepuoanueckas TabIMLIa XUMHUYECKHX 3JIEMEHTOBY,
«CTpoeHue MoJIeKyJibl BOAbl», «buocunTes Oenkay, «CTpoeHrue MOJIEKYJIbl OelKay,
«Ctpoenue ¢epmenta», «Hyknemnossie kucnotel. JIHK», «CTpoeHne Mosekybi
AT®y», «CtpoeHue 3yKapuOTHUECKON KIETKW», «CTpOeHUE MKUBOTHOU KIIETKH,
«CtpoeHue pacTuTeNnbHOW KIeTKW», «CTpoeHHe MNpPOKApHUOTHUYECKON KIIETKUY,
«Ctpoenue saapa KIEeTKN», « Y TIEBOABDY, «JIMmuasD.



O6opynoBaHue: CBETOBOW MHUKPOCKOI, OOOpyIOBaHUE [UIsl TPOBEACHUS
HaOJIO/ICHUM, W3MEpPEHUM, SKCIIEPUMEHTOB, MHUKpOIpEnapaThl PpPaCTUTEIIbHBIX,
KUBOTHBIX U OaKTEpUATIbHBIX KIJIETOK.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

Jlabopatopnass pabora Nel. «l3ydeHue KaTaIUTUYECKOW aKTUBHOCTHU
(dhepMeHTOB (Ha MpUMeEpe aMuUIa3bl WK KaTajlas3bl)».

JlaboparopHas padota Ne2. «M3ydyeHue cTpoeHus KIETOK PACTEHUM, KUBOTHBIX
U OaKTepHil Mo MUKPOCKOTIOM Ha TOTOBBIX MUKpOIIpErapaTax U UX OMUCAHUEY.

Tema 4. ’KnzueaessTeJJLHOCTH KJIETKH.

OOMeH BemiecTB, WM MeTaboau3M. AcCUMWIALUS (TJIaCTUYEeCKUd OOMEH)
TUCCUMUJIIAIUS  (PHEPTreTHYeCKUA OOMEH) — JBE€ CTOPOHBI €IMHOTO Iporiecca
Metabonu3ma. Pojb 3aKOHOB COXpaHEHHMS BEHIECTB M HSHEPrUUM B TOHUMAHUU
MeTaboIu3Ma.

Tunel oOMeHa BemiecTB: aBTOTPODHBINA U rerepoTpodHsbiil. Poib GepmeHTOB B
oOMeHEe BEIlIeCTB U PEBPAIICHUN SHEPTUU B KIIETKE.

®otocunTe3. CBeToBas U TeMHOBas (ha3bl hoTocuHTe3a. Peakiuu GporocunTesa.
OddextuBHOCTh (hoTOCHMHTE3a. 3HaueHUE (OTOCHHTE3a MJid JKU3HU Ha 3eMile.
Brnusaue ycioBuil cpeabl Ha  QPOTOCHHTE3 U CIOCOOBI  TOBBIIIEHUS — €TO
MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHI.

XeMOCUHTEe3. XEMOCUHTE3Upylomme OakTepuu. 3HAYCHHE XEMOCHHTE3a s
KU3HU Ha 3eMJI€.

DOHepreTuueckuii oOMEH B KJeTke. PaciiernsieHue BeEIIeCTB, BBIJCICHHE U
aKKyMYJUPOBAHHE DPHEPTUU B KIJIETKE. DTallbl SHEPreTudeckoro oomena. [nmukomnus.
bpoxenne u ero Buabl. KuciopogHoe OKHCIEHHE, WM KIETOYHOE JIbIXaHUE.
OxucnurensHoe GpocopunrpoBanue. IPGHEeKTUBHOCTh IHEPTETUIECKOTO OOMEHA.

Peakuuu wmarpuuHoro cuHre3a. [enermyeckas wuH(opmauus u JIHK.
Peanuzanus reneruueckord uHOpManuu B KIETKE. ['@HETHYECKHIl KOJI U €ro
cBoiicTtBa. Tpanckpumius — marpuunbiii cunte3 PHK. Tpancmsmus — OuocunTes
Oenka. Otambl TpaHchsauuu. KoaupoBanue aMuHOKUCIOT. Pons pubocom B
OnocuHTese Oernka.

Heknerounsie ¢opmbl xu3Hu — BUpychl. Mctopusi otkpbiTus BupycoB (/1. .
NBanoBckuit). (OCOOCHHOCTH CTPOCHHUS H  JKM3HEHHOTO IIMKJIa  BHUPYCOB.
bakrepuodaru. bone3nu pacTeHuii, )KUBOTHBIX U YEJIOBEKA, BHI3BIBAEMBIC BUPYCAMHU.
Bupyc ummynopepunura yenoseka (BUY) — Bo3Oymurtens CIIWHa. O6partnas
TPaHCKPUIIIUS, peBepTa3a u uurerpasa. [Ipodunakrtrka pacrpocTpaHeHUs BUPYCHBIX
3a001eBaHUM.

JdeMoHcTpanuu:

IToptpetsi: H. K. Konsuos, . U. Usanosckuii, K. A. Tumupsses.

Tabmuiet 1 cxembl: «Tunbl nuTanus», «Metabonuzm», «MUTOXOHAPUS,
«JHepreTuyeckuii ooMen», «Xioporiact», «®Potocunted», «Ctpoenue JJHK»,
«Ctpoenue n GyHKIIMOHUPOBaHHE TeHa», «CuHTe3 Oenkay, «['eHeTmuecKkuil Kom,
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«Bupyco», «bakrepuodarn», «Ctpoenue u xuszHeHHbId 1ukn Bupyca CIIN/a,
Oakrepuodaray, «Pemmkarus JTHK.

O6opynoBanue: Moaenu-ammukanuu «Yasoenne [IHK wm tpanckpumumsy,
«buocuntes 6enkay, «CTpoeHue KIeTku», Mojesb cTpykTypsl JJHK.

Tema 5. PasMHokeHMe M1 MHIUBHUAYAJbHOE PAa3BUTHE OPTAaHU3MOB.

Krerounplii 1WKI, WU KU3HCHHBIM TWMKI KiIeTku. MuTepdaza m muto3.
[Ipomeccrl, mpotekatomue B wuHTepdaze. Pemmukamums — peaxkius MaTpUYHOTO
cunre3a JIHK. Crtpoenue xpomocoM. XpOMOCOMHBIM HaOOp — KapHUOTHIL.
JIMTIIOMAHBIN ¥ TalJIONIHBIM XpOMOCOMHBIE Ha0Ophl. XpoMmaTuasl. LluTonorundyeckue
OCHOBBI Pa3MHOXEHHUS U HHAUBUIYaIbHOTO Pa3BUTHUSI OPTaHU3MOB.

Henenue xnetkn — muto3. Cramgum murtosa. [lporecchl, MpoUCXOnsIIHe Ha
Pa3HBIX CTAIUSIX MUTO3a. BUOIOrMYECKU CMBICT MUTO3A.

[Iporpammupyemasi rubesb KJISTKU — aromnTo3.

@®opMbI pa3MHOKEHHS OPTraHU3MOB: Oecrosioe W mojoBoe. Buasl Gecrosioro
pPa3sMHOXKEHUA: JICJICHUE HAABOE, I[IOYKOBAHME OJHO- W  MHOTOKJIETOYHBIX,
CIIOpoOOpa3oBaHUE, BETETATHUBHOE pa3MHOXXeHUEe. VCKyCcCTBEHHOE KIIOHUPOBAHUE
OPTraHU3MOB, €r0 3HAYEHUE JJISI CEJIEKIIUU.

[TonoBoe pa3MHOKEHHUE, €70 OTINYHS OT OECIIOJIOTO.

Meiio3. Craguu Meiosa. IIpoueccel, mpoucxoisuyue Ha CTagusix Meno3sa.
[ToBenenne xpomocom B Meio3e. KpoccuHrosep. brosiornueckuii CMbICT U 3HAYCHUE
Meno3a.

["ameTorenes — mporiecc 0Opa3oBaHus MOJOBBIX KJIETOK y *KUBOTHBIX. [lo0BBIC
’KeJIe3bl: CEMEHHUKH U sudHuKH. OOpa3oBaHUe U Pa3BUTHE TOJIOBBIX KIETOK — raMeT
(cepmaTto3ou/, SIMIEKIIeTKa) — criepMaTorene3 u oporene3. OCoOCHHOCTH CTPOSHUS
SMUEKIETOK U criepMarto30u0B. OmnonorBopenue. [lapreHorenes.

NunuBuayanbHoe  pa3BuTue  (OHTOreHe3). OMOpPHOHAIBLHOE  Pa3BUTHE
(omOpuorenes). Jrarnbl SMOPHOHATBLHOTO PAa3BUTHS y TO3BOHOYHBIX IKHUBOTHBIX:
npoOsieHre, TacTpyisius, opraHoreHes. [locTamOpuoHanbHOE pa3BUTHE. THIIBI
MOCTAIMOPUOHAIBHOIO PA3BUTHUS: MPSAMOE, HEMpsAMoe (TMYUHOYHOE). BiusHue cpensl
Ha pa3BUTHE OPTAaHU3MOB, (PAKTOPHI, CHOCOOHBIE BBI3BIBATh BPOXKAEHHBIE YPOICTBA.

Poct m pasButue pacteHuit. OHTOT€HE3 LBETKOBOTO PACTEHUS: CTPOCHHE
CEMEHHU, CTaJINU PA3BUTHSL.

JdeMoHcTpanuu:

Tabmuubr u  cxembl: «@DOpMbI Pa3MHOXKEHHUS OpraHU3MOBY», «JIBoiiHOE
OIUIOJIOTBOPEHUE Yy I1IBETKOBBIX pacTeHuil», «BereratuBHOE pa3MHOKEHUE
pacteHui», «Jlenenue kietku 6aktepuin»y, « CTpoeHHE MOJIOBBIX KIETOK», «CTpoeHHE
xpoMocombl», «Kiterounbii 1mukim», «Pemmukanus HHK», «Mwurtos3», «Meios3y,
«IIpsimoe u HempsiMoe pa3BuTue», «['aMeToreHe3 y MIIEKOMUTAIOIINX U YEJIOBEKay,
«OCHOBHBIE CTAIMM OHTOTEHE3a».

O6opynoBanue: MHUKPOCKOTI, MHUKPOIIPENapaThl «CniepmMaTo30u bl
MJICKOITUTAIOWIETO», «JSlinekneTka muekonurarmero», «Kapuokunes B KieTkax
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KOpEIIIKA JIyKa», MArHUTHAs MOJeNb-anmumKanus «Jlenenne knetku», moaens JJHK,
MOJieTb MeTa(azHOi XPOMOCOMBI.

JlaGopaTopHble M IpaKTUYeCKUEe padoThI:

JlabopatopHas pabora Ne3. «HabmoaeHre MuTo3a B KJIeTKaX KOHYMKA KOpelIka
JyKa Ha TOTOBBIX MUKpOIIpenapaTax».

JlaboparopHas padota Ned. «M3ydueHue cTpoeHHUs MOJOBBIX KJIETOK Ha TOTOBBIX
MHKpOIpenapaTaxy.

Tema 6. HacsieAcTBEHHOCTH 1 MK3BMEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3anaumn reHeTuku. Mcropus pa3BuTusa reHETUKU. Poip muTosioruu u
AMOPHOJIOTUN B CTAHOBIICHWU T€HETUKU. BKiag poccuiickux u 3apyOeKHbIX yUEHBIX
B Pa3BUTUE TE€HETUKU. MeTO/bl T€HETUKHU (THOPUIO0JIOTMYECKUM, IUTOT€HETUYECKUH,
MOJIEKYJISIpHO-TeHETHYeCKUil). OCHOBHBIE TE€HETHYECKHE NOHATUA. [eHeTHueckas
CHMBOJIMKA, UCIIOJIb3yEMAs B CXEMaX CKPEIIUBAHUM.

3aKOHOMEpPHOCTU HAacJeAOBaHUs IPU3HAKOB, yCTaHOBJIEHHbIE I'. MeHaenewm.
MoHorubpuiHoe CKpellMBaHuEe. 3aKOH €auHOo00pa3usi THOPHUIOB  TEPBOTO
nokosicHusA. [IpaBuiio JOMUHHMpPOBAHUS. 3aKOH PACIICIUIEHUS] MPU3HAKOB. | mmnoresa
YUCTOTHI raMeT. [1oHOe 1 HemoJIHOe TOMUHUPOBAHKE.

JuruOpuaHoe ckpenuBaHue. 3aKOH HE3aBUCUMOTO HACJIEIOBaHUS MPU3HAKOB.
[{uroreneTnueckre OCHOBBI JTUTHOPUIHOTO  CKpEIIMBaHUS. AHAIU3UPYIOIIEe
CKpenuBanue. Vcrnonp30BaHue aHATM3UPYIOMIETO CKPENIMBAHUSA ISl ONPEACIICHUS
reHOTHIIa OCOOU.

CueruienHoe HacienoBanue npusHakoB. Pabora T. Moprana 1o crernjieHHOMY
HACJIEIOBAaHNIO I'eHOB. HapynieHue cuerieHus: FreHOB B Pe3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHas TEOpHs HACIEACTBEHHOCTH. [ €HETHYECKUE KAPTHI.

I'enetnka mosia. XpoOMOCOMHOE ONpPEAECICHHUE MOJIa. AYTOCOMBI M TOJIOBBIE
XpOMOCOMBI. ['OoMOramMeTHele H TreTeporaMeTHbie oOpraHu3Mbl. HacnmemoBanue
[IPU3HAKOB, CLENIJICHHBIX C MOJIOM.

N3menunBOCTh. BUIbl M3MEHYMBOCTU: HEHACIICICTBEHHAs M HACJIEIACTBEHHAs.
Ponp  cpempl B HEHACIEACTBEHHOM  HM3MEHYHBOCTH. XapakTepucTruka
MOJU(PUKAIIMOHHOW M3MEHYMBOCTU. BapuanmoHHBIN psij ¥ BapuallMOHHAs KpUBasl.
Hopwma peakiiuu npusnaka. KoanuecTBEeHHbIE M KAUECTBEHHBIE MPU3HAKUA U UX HOpMa
peakimu. CBOMCTBAa MOAU(PUKAIIMOHHON H3MEHYHUBOCTH.

HacnenctBennasi, wiMm TeHOTHNHYECKas, W3MEHYMBOCTh. KoMOWHaTHBHAS
M3MEHYMBOCTh. Melo3 U TMOJIOBOM Tpolecc — OCHOBAa KOMOMHATHBHOM
M3MEHYMBOCTH. MyTanmonHas W3MeH4YuBOCTh. Kitaccudukaiuys MyTaluii: T€HHBIE,
XpPOMOCOMHBIE, TeHOMHbBIE. HacToTa ¥ MpUYMHBI MyTanuid. MyTareHable (DaKTOpHI.
3aKOH TOMOJIOTHYECKHUX PSJIOB B HaclieACTBeHHOM n3MeHunBoctr H. M. BaBuioga.

BHesnepHas HaCIeCTBEHHOCTh U U3MEHUYHUBOCTb.

I'eneruka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOJAbl TEHETUKHU
YyeJIOBEKA: T'€HeaJOrnuecKnui, OJIM3HENOBBIN, ITUTOICHETHYECKHUI, OMOXMMHYECKHI,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOe ONpeaECICHUE TE€HOTHUIIA!



MOJJHOTEHOMHOE CEKBEHUPOBAHHWE, T€HOTUIIMPOBAHWE, B TOM YHUCJIE C IOMOIIBIO
[T11P-ananu3a. HaciaencTBeHHBIC 3a00IeBaHUs YeOoBeKa: TeHHBIC 00JIe3HH, 00JIC3HU
c HACJICACTBEHHOU MIPEAPACTIOIOKEHHOCTHIO, XPOMOCOMHBIE 00JIe3HU.
Comartnueckue # TeHepaThuBHble MyTaluu. CTBONOBBIE KHETKH. [IpUHIMIEBI
3I0pOBOr0 00pasa >KU3HU, TUATHOCTUKHU, NPOMOUIAKTUKU U JICYCHUSI TeHETHYECKUX
0ose3Heil. MenuKo-TeHeTHYeCKOe KOHCYJNBTUPOBAHHE. 3HAUCHUE MEIUIIMHCKON
TCHETHKHU B MPEAOTBPAIEHUH U JICUEHUY TCHETHYECKUX 3a00JIeBaHNI YEIOBEKa.

JdeMoHcTpanuu:

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

Tabnuipl 1 cxembl: «MOHOTHOPUAHOE CKPELIMBAHUE U €T0 IUTOTCHETUYECKAs
OCHOBa», «3aKOH PACIICIJICHHUS U €ro [IUTOTCHETUYECKAs] OCHOBA», «3aKOH YHCTOTHI
rameT», «JlurubpunHoe ckpeniuBanuey, «l{uronorndyeckue OCHOBBI AUTUOPHUIHOTO
CKpemuBanus», «Meno3», «B3anumMoaeiucTBUE ajUIeIbHBIX T'eHOB», «l'eHeTmyeckue
KapThl PacTCHUM, KUBOTHBIX W 4YeEJIOBEKa», «['€HEeTHMKa Moja», «3aKOHOMEPHOCTHU
HACJICIOBAHUS, CIEIUIEHHOTO € MoJoM», «KapHOTHIbl 4YenoBEKa W KUBOTHBIXY,
«Bunpl u3meHuuBoCcTH», «MonudukanmonHas HW3MEHUUBOCTHY, «HacnemoBanue
pesyc-baktopay, «I'eHeTuka rpynn KpoBw», « MyTarimoHHasi U3MEHUHUBOCTHY.

O6opynoBanue: MojAeIU-aNIUIMKaIUu ~ «MOHOTHOPUIHOE  CKpEIIMBAHHUE),
«Henonnoe  nomuHupoBanue», «JurmbpugHoe ckpemmBanue», «llepekpéct
XpOMOCOM», MUKPOCKON M MHKporpenapat «/{pozoduna» (Hopma, mytauuu Gopmbl
KPBUIbEB M OKPACKH Tela), repoapuii «['opox moceBHOM».

JlaGopaTopHblie 1 NpaKkTUYeCKUe padoThI:

Jlabopatopnasi pabora NeS5. «M3ydeHue pe3yJbTaTOB MOHOTHOPUIHOTO U
JUTUOPUIHOTO CKpPEUIMBaHUs y AP030(PHIIbl Ha TOTOBBIX MUKpOTMpEnapaTaxy.

JlaGoparopHass pabora Ne6. «M3yuenne moaupUKAIMOHHONW H3MEHYUBOCTH,
IMOCTPOCHUE BAPUALIMOHHOIO PSZla U BAPUALIMOHHON KPUBO.

JlabopatopHasi pabota Ne7. «AHanmu3 MyTauuid y JApo30¢uiabl HAa TOTOBBIX
MHKponpenapaTax».

[Ipaktuueckas padora Ne2. «CocraBiieHre U aHAIU3 POJOCIOBHBIX YEIOBEKaY.

Tema 7. Cesiekuust oprann3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuusi Kak Hayka M TPOIECC. 3apOXKJICHHE CENEKIMU U JOMECTUKAIIUS.
VYyenue H. 1. BaBuioBa 0 1meHTpax MPOUCXOXKIECHUS U MHOTO0Opa3usi KyJIbTypPHBIX
pactenuid. LIeHTpbl MPOUCXOKACHUS JOMAITHUX KUBOTHBIX. COpT, opoAa, ITaMM.

CoBpeMeHHbIE METOJIbl CEJICKIIMU. MacCOoBbI U WHIWBUAYaJIbHBIA OTOOPHI B
CEJEKIIMU pacTeHUW U KUBOTHBIX. OIllEeHKa »JKcTepbepa. BIM3KOPOICTBEHHOE
ckpemuBanue — wuWHOpumuHTr. Ywucras nuHUsA. CKpenMBaHWE YWUCTHIX JIMHHM.
I'ereposuc, wim rubpunnas cuia. HepoacTBeHHOE CKpemUBaHWE — ayTOPHIIMHT.
Otpanénnas rudpuanzauusa u e€ ycnexu. CKycCTBEHHBIM MyTareHe3 W MOJydyeHHe
HNOJIMIUIOUIOB. JIOCTMKEHUS CEJIEKIMU PACTEHNUM, ) KUBOTHBIX U MUKPOOPTaHU3MOB.
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buorexHoMOrusl Kak OTpacib NPOU3BOACTBA. ['€HHAass WH)KEHepHus. OTambl
co3manusa pekomOuHanTHOM JIHK wu Tpancrennsix opranusmoB. Kierounas
nmxkeHepus. Krnetounsle KyapTypbl. MHUKPOKIOHAJIBHOE Pa3MHOKEHUE PACTCHUM.
KiloHnpoBaHnue  BBICOKONPOIYKTHBHBIX  CEJIbCKOXO3SMCTBEHHBIX  OPraHU3MOB.
Okosoruueckue u atudeckue npodseMel. [MO — renetrnueck MOAUGUIIUPOBAHHBIE
OpTaHU3MBI.

JleMoHCTpanuu:

IToptpetsl: H. 1. BaBuiios, 1. B. Muuypun, I'. [I. Kapnieuenko, M. ®@. IBaHOB.

Tabmuubr u cxembl: kKapta «LIeHTpbl NPOUCXOXKACHUS W MHOr000pas3us
KyJbTYPHBIX pacTeHuil», «llopoabl qomMamHuUX KUBOTHBIX», «CopTa KyJbTYpPHBIX
pactenui», «Otnanéanas rudpuam3anus», «Padboter akagemuka M. @. BaHoBay,
«Ilomunnounnusa», «OOBeKkTHl OHOTEeXHOJOrUM», «KilerouHble KyabTYphl U
KJIIOHUpOBaHUE», «KOHCTpyHpOBaHUE U IEPEHOC TE€HOB, XPOMOCOM).

OO6opynoBaHue: MYJISDKUA TUIOJOB U KOPHEIUJIONOB JUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHui, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUSI.

JlabopaTopHbIe U NpaKTHYECKHE PA0OTHI:

Okckypcus «OCHOBHBIE METOABI W JOCTMIXKEHMSI CEJEKUWH PACTCHUUW U
’KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIUIO, INIEMEHHYIO (epMy, COPTOUCTIHITATEIbHBIN
y4acTOK, B TEIUIMYHOE XO3SICTBO, JJaOOPaTOPHUIO arpOyHUBEPCUTETA WM HAYYHOIO

LIEHTPA)».
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IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBbI
11O BUOJIOI'M HA BA3OBOM YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Cormacuo ®I'OC COO, ycranaBiuBalTcd TpeOOBaHUS K pe3yJibTaTaM
OCBOCHHMSI 00yYarOIUMUCS MPOrpaMM CPEIHEro OOIIEro 00pa3oBaHus: JUYHOCTHBIM,
METaNpeIMETHBIM U IPEIMETHBIM.

JINYHOCTHBIE PE3YJIBTATHBI

B cTpykType JIMYHOCTHBIX pe3yJbTaTOB OCBOCHHUS mpeaMera «buosiorus»
BBIJICTICHBI CJICYIONIME COCTABJISIONINE: OCO3HAHUE OOYYAIOMIMMUCA POCCUHUCKOM
rPaXJaHCKOM MJCHTUYHOCTH — FOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH U
CaMOOIIPEICIICHUIO, HAINYHNE MOTHUBAIAU K 00y4eHHIo OuoJioruy,
IIeJICHANPABJICHHOE PAa3BUTHE BHYTPEHHUX YOCKICHUN JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPATULIMN Pa3BUTUS OUOJOTHYECKOTO
3HaHUs, TOTOBHOCTh U CHOCOOHOCTH OOY4YalOIIMXCSI PYKOBOJICTBOBAThCS B CBOEHU
JNEATENbHOCTH [IEHHOCTHO-CMBICJIOBBIMA ~ YCTAHOBKAMH, TMPUCYIIMMU CHCTEME
OMOJIOTUYECKOTO  O0pa3oBaHWsA, HAJIWYUE  OSKOJOTHYECKOTO  MPABOCO3HAHUA,
CITOCOOHOCTH CTaBUTH LIEJIU U CTPOUTH KU3HEHHBIC TIIaHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOCHUA mpeamera «buonorus» nocturaroTcs B
€MHCTBE Yy4YeOHOW ¥ BOCIHUTATEIBHOM JEATEILHOCTM B COOTBETCTBUU C
TPAAUIMOHHBIMU POCCUHUCKUMHU COLMOKYJIBTYPHBIMUA, UCTOPUUYECKUMH U JTyXOBHO-
HPAaBCTBEHHBIMU IIEHHOCTSIMHU, TMPUHATHIMH B OOIECTBE IpaBUJIaMH M HOPMaMH
MOBEJICHUS W CIOCOOCTBYIOT TMpOIleccaM CaMOIO3HAHHWSA, CAMOBOCIIUTAHUS H
CaMOpA3BUTHSA, PA3BUTHS BHYTPEHHEN MO3ULIMU JIUYHOCTH, TATPUOTU3MA, YBAKCHUS
K 3aKOHY WM NPaBOIMOPANKY, YEIOBEKY TpyJa U CTApIIEMy IMOKOJICHUIO, B3aUMHOTO
YBOKCHHS, OCPE)KHOTO OTHOIICHUS K KyJIBTYPHOMY HACICAWI0 W TPATULIHAIM
MHOTOHAIIMOHAJILHOTO Hapoaa Poccuiickon denepanuu, OpupoAe U OKPYKAIOIIEH
cpene.

JIngyHOCTHBIE pe3ysIbTaThl OCBOCHUSI y4eOHOro mpeameTa «bruonorus JOKHbBI
OTpaXaTh TOTOBHOCTh W  CIOCOOHOCTh OOY4YaloOIMUXCS  PYKOBOJCTBOBATHCSA
chopMHUPOBAHHOW BHYTPEHHEH IIO3MIIMEH JUYHOCTH, CHCTEMOM IICHHOCTHBIX
OpPMEHTAIlM{,  TO3WTHUBHBIX  BHYTPEHHUX  YOEKIEHHUH,  COOTBETCTBYIOIIUX
TPAIUIIUOHHBIM IIEHHOCTSM POCCHUHCKOTO OOIIeCcTBa, paclIupeHue >KU3HEHHOTO
ONbITa U OMNbITAa ACATEIBHOCTH B MPOLECCE peaau3allid OCHOBHBIX HAIpaBJICHUH
BOCITUTATEJIbHOU JIESTEIIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOro BOCTIMTAHUS

c(hOPMHUPOBAHHOCTh TPAKIAHCKON TMO3UIMK O00YYaIOMErocs Kak aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUICKOTO OOIIECTBA;
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OCO3HAHWE CBOMX KOHCTHTYIIMOHHBIX MpaB U 00S3aHHOCTEH, YBAKCHHUE 3aKOHA
U MIPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH ACATEIHHOCTH MPHU CO3MAHUN YICOHBIX
OPOEKTOB, PpEIIEHUH Y4eOHBIX M  TO3HABATENbHBIX  33Ja4, BBINIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OMPENEsATh COOCTBEHHYIO TO3UIIMIO IO OTHOIIEHUIO K SIBICHUSIM
COBPEMEHHOM KU3HHU U OOBSICHATH €€;

YMEHUE YUYWUTHIBaTh B CBOUX JACHCTBUAX HEOOXOAMMOCTh KOHCTPYKTHBHOIO
B3aMMOJICUCTBUS JIIOJIEH C pa3HBIMH yOEKIEHUSMU, KYJIbTYPHBIMU IIEHHOCTSIMHU U
COLIMAJIbHBIM ITOJIOKEHUEM;

FOTOBHOCTh K COTPYAHUYECTBY B MPOILIECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHBIX, TMO3HABATEIbHBIX M  MCCJIEAOBATEIbCKUX 3a7a4, YBAXKHUTEIHHOTO
OTHOIIEHUSI K MHEHHIO OIMOHEHTOB TP OOCYXICHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOW U BOJIOHTEPCKOMN JEATEIbHOCTH;

2) NaTPUOTUYECKOTO BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUNCKOM TPAKIAHCKONW HACHTUYHOCTH, MaTPUOTU3MA,
YBaXKEHHS K CBOEMY HapOJy, Y4yBCTBA OTBETCTBEHHOCTH Tepe PoauHoil, ropaoctu 3a
CBOM Kpa#, cBOW PoauHy, CBOM S3BIK M KyJbTYpYy, IPOLIJIOE K HACTOSLIEE
MHOTOHAIlMOHAJBbHOI0 Hapoaa Poccnu;

IIECHHOCTHOE OTHOIIEHWE K MPUPOJHOMY HACIEIUIO W MaMSTHUKAM MPUPOJbI,
NOCTUXKEHUAM Poccuu B HayKe, HICKYCCTBE, CIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTH OLIEHUBATh BKJIAJ] POCCUMCKUX YUEHBIX B CTAHOBJICHUE U Pa3BUTHE
OMOJIOTHHY, TOHUMAHUS 3HaYeHUs1 OMOJIOTHHU B TIO3HAHUU 3aKOHOB MPHUPOJIbI, B )KU3HU
YeJI0BeKa U COBPEMEHHOTO 00IIIECTBA;

uaerHas yOeXJIEHHOCTh, TOTOBHOCTh K CIyXeHHIO W 3ammuTte OreuecTsa,
OTBETCTBEHHOCTb 3a €r0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHUE IYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIIEHHWBATh CUTYAIIMI0O M MPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJa B IOCTPOCHUE YCTONYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIIEHHWE K CBOUM POJUTEIISIM, CO3JaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUS EHHOCTEN CEMENHON KU3HU B COOTBETCTBUU C TPALULIUSAMU
Hapo 0B Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHHUS:

ACTETUYECKOE OTHOIICHHWE K MHPY, BKIIOYas JCTETHKY ObITa, HAyYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPyJa, OOIIECTBEHHBIX OTHOIIECHUI;
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MMOHMUMAaHHUE SYMOLIUOHAIBHOTO BO3JIECTBUS KUBOM IPUPOABI U €€ IEHHOCTH;

FOTOBHOCTh K CAMOBBIPQXXCHHUIO B PAa3HbIX BHAAX MCKYCCTBA, CTPEMIIEHUE
MPOSIBJIATH KAY€CTBA TBOPUYECKOM JIMYHOCTH;

5) ¢usuyeckoro BoCnUTAHUA, (POPMHMPOBAHMS KYJIbTYPHI 310POBbS H
IMOLMOHAJIBLHOTO 0JIArOMOJIy YU :

MMOHUMAaHUE M pean3alys 3I0pOBOro U 6e30macHOro oopasa KuU3HH (310POBOE
MUTaHue, COO0IeHNe TUTHCHHYECKUX MPAaBUI U HOPM, COQTAaHCUPOBAHHBIN PEKUM
3aHATAM W OTABIXa, peryispHas (Qu3nueckas aKTUBHOCTh), OCEPEKHOTrO,
OTBETCTBEHHOTO M KOMIIETEHTHOT'O OTHOIIEHUS K COOCTBEHHOMY (pu3nueckomMy H
MICUXUYECKOMY 37I0POBBIO;

IMOHMMAHWE I[EHHOCTHM MpPaBWI HHAUBUAYAIBHOIO H  KOJUIEKTHUBHOIO
0€30macHOTO MOBEICHUSI B CUTYaIIUSX, YTPOXKAIOIINX 3JOPOBBIO M KU3HU JIFO/ICH;

OCO3HAHWE TMOCIEACTBUN M HENPUATHUS BPEIHBIX MPUBBIUEK (YMOTpeOICHUS
AJIKOT'0JIsI, HAPKOTHKOB, KYPEHUS);

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYY, OCO3HAHHE [IEHHOCTH MacTepCTBa, TPYA0JIIO0UE;

FOTOBHOCTh K AKTUBHOW JEITEIbHOCTH TEXHOJIOTHYECKOM W COLHAIbHOMN
HaIPaBJIECHHOCTH, CIIOCOOHOCTh WHHUIMUPOBATH, IUIAHUPOBATH U CAMOCTOSITEIHHO
BBIMOJIHATH TAKYIO ICSATEIbHOCTD;

WHTEpEC K pa3MuHbIM cdepam mpoPecCUOHAbHON AEATeNbHOCTH, yYMEHUE
COBEpIIAaTh OCO3HAHHBIM BBIOOp OyAylied mnpopeccuu U  peasu30BHIBATH
COOCTBEHHBIC KU3HECHHbIC TUTAHbL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHUIO U CaMOOOpa30BaHUIO Ha
MPOTSIKECHUN BCEU KU3HU;

7) IKOJIOTrH4YeCKOr0 BOCIIMTAHUSA:

AKOJIOTMYECKH 11€JIECO00pa3HOe OTHOIIEHUE K MPUPOJIC KaK UCTOYHUKY >KU3HU
Ha 3eMJie, OCHOBE €€ CyIIECTBOBAHUS;

MOBBIIICHUE YPOBHS JKOJIOTMUECKOW KYJIbTYpbl: MPUOOPETEHUE OIbITa
TJTAHUPOBAHMS TTOCTYIIKOB M OLIEHKU WX BO3MOYKHBIX IMOCIIEICTBUAN JJISI OKPYKAFOIIEH
Cpenpl;

OCO3HaHME TJIO0AJTBLHOIO XapakTepa JKOJIOTHYECKUX MpodJieM W MyTed Hux
pelieHus;

CIIOCOOHOCTH MCIOJIB30BaTh MPUOOpPETAEMbIE TIPU MU3YYCHUH OMOJIOTUU 3HAHUS
M yMEHMS TP  pEIICHUU  TpoOJieM, CBSI3aHHBIX C  PAIMOHAIBHBIM
MIPUPOJIOTIOIB30BaHUEM (COOIIOICHUE TIPABUJI TTOBEICHUS B PUPOJIC, HATTPABICHHBIX
Ha COXpaHEHUE PABHOBECHUS B SKOCHCTEMAX, OXPAaHy BHUJIOB, IKOCUCTEM, Ouochepsl);

AKTUBHOE HENPUATUE JIEUCTBUM, MPUHOCAIINX BpPEd OKPYKAKOLIEH MPUPOTHOU
cpene, yMEHUE NPOTHO3UPOBATH HEOJATONMPHUSATHBIE JKOJIOTHUYECKHE TOCIECTBUSA
NPEANTPUHUMAEMBIX IEMCTBUM U MPEAOTBPAILATh UX;
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HaJU4He Pa3BUTOTO SKOJOTHMUECKOTO MBIIUICHHS, YKOJOTUYECKONH KYJIbTYPHI,
OTIBITA JIESITEIIBHOCTH SKOJIOTHYECKOW HANPaBICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS
MMHU B TI0O3HABATEIIbHON, KOMMYHUKATUBHON M COIMAIBLHOM MPAKTHUKE, TOTOBHOCTH K
YyYacCTHUIO B IPAKTHUECKOHN JEATETLHOCTH IKOJIOTUYCCKON HAIIPaBICHHOCTH;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAyKH W OOINECTBEHHOW MPAKTHKH, OCHOBAHHOTO Ha JHAJIOTE
KYJBTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEpIIICHCTBOBAHNE SI3BIKOBOH W YHTATENbCKON KyJIbTYphl KaK CpeICTBa
B3aUMOJCHCTBHS MEXIY JTIFOJBMH U TTO3HAHUS MHPA,;

MOHMMaHue crenuduku OWOJOTHH KaK HAayKH, OCO3HaHHUA €€ poJu B
(GhOpMHUpPOBAaHUM PAIMOHATILHOTO HAYYHOTO MBIINUICHUS, CO3aHUH I€JI0CTHOTO
MPEACTABICHUS] 00 OKPYXKAIOIIEeM MHpPE KaK O €IMHCTBE IMPHUPOJIbI, YEIOBEKa U
oOlecTBa, B TMO3HAaHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH U pEIIeHUH MpodiieM
COXpaHEHUS IPUPOTHOTO PABHOBECHS,;

yOCXKIEHHOCTh B 3HAYMMOCTH OWOJIOTHM JJII COBPEMCHHOW ITUBUJIM3AIINH:
oOecrieueHrss HOBOTO YPOBHS pa3BUTUS MEIWUIIMHBI, CO3JIaHUE TIEPCIICKTUBHBIX
OMOTEXHOJIOTHI, CTIOCOOHBIX PEIIaTh PECYPCHBIE TPOOIEMbI PA3BUTHS YEIOBEUECTBA,
MOMCKa IMyTeH BBIXOAA M3 TJIOOAIBHBIX JKOJIOTMUYECKHX MpoOjeM u obecreueHus
nepexoja K yCTOMYMBOMY Pa3BUTHIO, PAITMOHAIIBHOMY HCIIOJIB30BAHUIO MPHUPOTHBIX
pecypcoB U (OPMHPOBAHUIO HOBBIX CTaHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B TOJYYEHHUU OHOJIOTMUECKMX 3HAHUW B  IENAX
MOBBIIICHUS OOIIEH KYJIbTYpbhl, ECTECTBEHHO-HAYYHON TPaMOTHOCTH, KaK COCTaBHOM
4acTH (DYHKIIMOHAJILHON IPAMOTHOCTH O0yUaromuxcs, GopMupyeMon npu u3y4eHuu
OMoJI0TrNY;

MMOHUMAaHUE CYITHOCTH METOJIOB IO3HAHMS, HCIIOJIB3YEMBIX B ECTECTBEHHBIX
HayKax, CHOCOOHOCTH WCIOJb30BaTh IOJy4YaeMble 3HAHMS IS aHalu3a W
OOBSCHEHUSI SIBJICHUM OKpYXKAIOUIEro MUpa M MPOUCXOIANUX B HEM H3MEHECHHH,
yMEHUE JenaTh OOOCHOBAHHBIC 3aKIIOYCHHS HAa OCHOBE HAYYHBIX (DAKTOB W
MMEIOIIHNXCS JAHHBIX C IETbI0 TTOJTyYCHHS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIFHO HCITOJIb30BaTh OHMOJOTHYCCKAE 3HAHMS IS
perieHus Mpo0JieM B peajbHbIX KU3HEHHBIX CUTYaIUsX;

OCO3HaHWE IICHHOCTU HAy4YHOW JEeSATEIHbHOCTH, TOTOBHOCTH OCYIIECTBISTH
MIPOCKTHYIO M MCCIICIOBATEIBCKYIO IEATESILHOCTh HHIUBUIYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K  HENPEPBHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUI0, K AaKTUBHOMY TIOJYYCHHMIO HOBBIX 3HAHWM 10 OWOJOTUU B
COOTBETCTBHH C KU3HECHHBIMU IMOTPEOHOCTSIMHU.
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METAINPEAMETHBIE PE3YJIbTATHI

MeranpeaMeTHbie PE3yJIbTaThl OCBOCHUS y4eOHOTO mpenMera «buoiorus»
BKJIFOYAIOT: 3HAYUMbIE [T (OPMHUPOBAHUS MHPOBO33PEHUS  OOYJAFOIIHXCS
MEXIUCHUIUIMHAPHBIC (MEXKIPEIMETHBIC) OOIICHAYyUYHbIC ITOHATHS, OTPa)KaroIIue
IIEJIOCTHOCTh HAYYHOHW KapTUHBI MHpa W CHeUu(pUKy METOJOB IO3HAHUS,
WCIIOJIb3yEMBbIX B €CTECTBCHHBIX HayKax (BEIIECTBO, DHEPTHUS, SBJICHHE, IMPOIIECC,
CUCTEMa, HAy4YHBIM (DAKT, MPUHIMI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCleI0BaHre, HAOII0eHNEe, U3MEPEHHE, YKCIIEPUMEHT U JIPYTHX), YHUBEPCATbHBIC
yueOHble JeicTBHS  (ITO3HABATCIIbHBIC, KOMMYHHUKATUBHBIC, PETYJISATUBHEIC),
obecnieunBaronie (GpopmMupoBaHue (QYHKIIMOHATLHOW TPaMOTHOCTH U COIMAIBHOM
KOMIIETEHIIMM ~ OOYy4YaloIIMXCA, CIOCOOHOCTh  OOYYarolMXCS  HCIOJIb30BaTh
OCBOCHHBIC MEKIUCIHUIUIMHAPHBIC, MUPOBO33PEHUYCCKNE 3HAHUSA M YHUBEPCAIHHBIC
y4eOHBIC ICUCTBUS B MO3HABATEIIFHON M COLIMAIBHOM MPAKTHKE.

MeranpenMeTHbIE PE3yabTaThl OCBOCHMS IPOTPAMMBI  CPEIHETO  OOIIEero
00pa3oBaHUsl 1OJHKHBI OTPAXKATh:

OBaagenne YHHBEPCATbHBIMH yueOHBIMHU MO3HABATEIbHBLIMH
JeHCTBUSIMM:

1) 6a30BbI€e JJOTHYECKHE TeCTBHA:

CaMOCTOSTEIBHO dhopMyIHpOBaTh n aKTyaJIu3upPOBaTh pooiiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh TPHW OCBOCHWH 3HAHUW TMPUEMBI JIOTHYECKOTO MBIIIJICHUS
(aHanm3a, cMHTE3a, CpaBHEHMS, KiaccuduKaIuyu, 0000IIeHHS), PACKPhIBATh CMBICI
OMOJIOTHYCCKUX TOHATUM (BBIACIAT, MX XapaKTepHbIE MPHU3HAKH, YCTaHABIMBATH
CBSI3U C JIPYTUMH TIOHATHSIMH ),

OTpeNeNaTh TN JESITCIIbHOCTH, 3aJaBas MapaMeTpbl W KPUTEPHH HX
TOCTHKEHHUSI, COOTHOCUTD PE3YJIBTATHI ACATCIBHOCTH C TIOCTABICHHBIMU IETISIMU;

UCIIOJIb30BaTh OMOJIOTMUECKHE TOHATUS Uil OOBsSCHEHHUS (aKTOB M SBJICHUMN
YKABOU IIPUPOJBI,

CTPOUTh JIOTHYECKHUE pacCyXacHHs (MHIYKTUBHBIC, JCIYKTUBHBIC, TIO
aQHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W TPOTHUBOPEUYHS B pPacCMaTPUBAEMBIX
SIBJICHHSIX, (DOPMYJTUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

IMPUMEHSTh CXEMHO-MOJICJIbHBIC CPEACTBA IS MPEJICTABICHUS CYIICCTBEHHBIX
CBSI3¢M W OTHOIICHHWH B M3y4aeMbIX OHOJIOTHYCCKMX OOBEKTaX, a TaKxke
MPOTHBOPEYMI Pa3HOTO poOja, BBIABICHHBIX B Pa3IMYHBIX HHGOPMAIMOHHBIX
HCTOYHHKAX;

pa3pabaThiBaTh TUIAaH pEHICHUS TPOOJeMbl ¢ Y4ETOM aHadu3a HMMEIOITUXCS
MaTepHaTbHBIX U HEMATePUATLHBIX PECYPCOB;

BHOCUTH KOPPEKTHBBI B JIEATEILHOCTh, OIIEHUBATh COOTBETCTBUE PE3YJIHTATOB
IIEJISIM, OLICHHBATh PUCKH TIOCIICACTBUI ACATEIBHOCTH;
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KOOPJMHHUPOBATH U BBIMOJHATH PabOTy B YCIOBUAX PEATBLHOTO, BUPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIILJICHUE MPU PEIICHUH KU3HEHHBIX MPOOIIeM.

2) 6a30BbIe HCCJIeA0BATEIbLCKHE TeHCTBHS:

BJa/IE€Th HABBIKAMU YUYEOHO-MCCIIEOBATEIbCKON M NMPOEKTHOM NEATENbHOCTH,
HAaBbIKAMU  paspemieHusi  mpoOjeM, CIOCOOHOCThIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TOMCKY METOJOB PEIICHUs MPAKTHUYECKHUX 3afad, MPUMEHEHUIO
pa3IMYHbIX METOJIOB IO3HAHUS;

UCIOJIb30BaTh PA3JIMYHbIE BUIBI JEATEIBHOCTH 10 MOJIYYEHUIO HOBOTO 3HAHMS,
€ro MHTEPIPETALNHU, IPEOOPA30BAHNIO U IPUMEHEHUIO B YUEOHBIX CUTYyalUsIX, B TOM
YHCIIe TIPU CO3/IaHUU YUYEOHBIX U COIIMATBHBIX MPOCKTOB,

(dopMupoBaTh Hay4YHBIH THUM MBIIIJICHUS, BIaJA€Th HAYYHOM TEPMHHOJOTHEMH,
KJIFOUEBBIMU MOHATHAMH U METO/IAMU;

CTaBUTh M (OPMYJIMPOBATh COOCTBEHHbIE 3aJaud B 0Opa30BaTEIbHOU
JESITeIbHOCTH Y )KU3HEHHBIX CUTYaIIHsX;

BBISIBJISITh TPUYMHHO-CIICICTBEHHBIE CBS3M U aKTyaJlM3UpoOBaTh 3ajady,
BBIIBUTATh TUIIOTE3Y €€ pEeIIeHUs, HaXOJAUTh apTyMEHTHI JIsl JOKa3aTeIbCTBA CBOMX
YTBEPXKACHUMN, 3a71aBaTh IApaMETPbl U KPUTEPUU PEILICHUS;

aHaJIM3UPOBATh MOJYyYEHHBIE B XOJ€ PELICHUS 3aJaul pe3yIbTaThl, KpUTUUECKU
OLICHHWBATh UX JJOCTOBEPHOCTH, MPOTHO3MPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

JaBaTh OLEHKY HOBBIM CHTYAIUsM, OIEHUBATH MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBJISATh 1EJICHAIIPABJICHHBII MOUCK IEpeHOoca CPEeICTB U CHOCOOOB
JEeMCTBUS B IPOPECCUOHAIBHYIO CPELY;

yMETh NEPEHOCUTh 3HAaHUS B IIO3HABATEIbHYIO M MPaKTUYECKYI0 00JacTu
KHU3HEACSITEIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTeH;

BBIIBUTaTh HOBBIE HJEU, MpeasiaraTb OPUTMHAJIBHBIE MOJXOAbl U PELICHHUS,
CTaBUTh MPOOJIEMBbI U 337a4H, I0IYCKAIOIIKE albTepHATUBHBIC PEILICHUS.

3) pabora ¢ unpopmanueii:

OpUEHTHUPOBATHCSA B PA3IMYHBIX MCTOYHUKAX MHPOPMALMU (TEKCTE y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJSIPHOM  JUTEepaType, OHOJOTHYECKHX  CIIOBapsSX W
CIpPaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VHTepHeTe), aHanM3upoBaTh
MH(GOPMALIMIO PA3IMYHBIX BUIOB U (POPM IPEICTaBICHUS, KPUTUUECKH OLICHUBAThH €€
JOCTOBEPHOCTH U HEMTPOTUBOPEUNBOCTD;

(dopMyIMpOBaTh 3ampoCchl U MPHUMEHATH Pa3jMYHbIE METOABl MPHU TIOMCKE U
otbope Ouosornyeckor WHOpMAIHK, HEOOXOMUMOW I BBITIOJHEHUS Y4eOHBIX
3ajady;

npuoOpeTaTh ONBIT HCIMOJNB30BaHUS MHGOPMALMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHI, COBEPIICHCTBOBATh KYJIbTYpPy aKTUBHOTO HCIOJIB30BAaHUS Pa3TUYHBIX
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MTOMCKOBBIX CUCTEM;

CaMOCTOSITEIbHO  BBIOMpaTh  ONTHUMAIBHYID  (GOpMy  TpPEICTaBICHUS
ouonornueckoit nHGOpMaIu (CXeMbl, TpapuKH, TUATPAMMBI, TaOIHIIBI, PUCYHKH U
Jipyroe);

UCIIOJIb30BaTh HAYYHBIM $3bIK B KauyecTBe CpeAcCTBAa IMpu paboTe ¢
Owonornyeckor  mHGOpMAIMEH: NPUMEHITh XUMHUYECKHWe, (Qu3nyeckue U
MaTeMaTUYeCKhe 3HaKU W CHUMBOJBIL, (OpMyJbl, abOpeBHaTypy, HOMEHKJIATYpY,
UCIIOJIb30BaTh U MPe0Opa30BbIBaTh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATIISAHOCTH;

BJIa/ICTh HABbIKAaMU PACIIO3HABAHUS U 3alUTHI HH(MOpMAIU, THHOPMAIIMOHHON
0€30MacHOCTH JTUYHOCTH.

OBJageHne yHNBEPCAIbLHBIMIA KOMMYHMKATHBHBIMMY J1€/iCTBUSIMU:

1) ob1enne:

OCYIIECTBIISITh KOMMYHHKAIIMU BO BCeX cdepax >KU3HU, aKTUBHO y4acTBOBATH B
JUanore WM JUCKYCCHMM MO CYIIECTBY OOCY>KIaeMoil TeMbl (YMEHHE 3aj]aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJIEHUSI OTHOCUTEIBHO BBIMOJHEHUS MpeajaracMoi
3a/1a4M, YYUTHIBaTh HMHTEPEChl M COIVIACOBAHHOCTH MO3WIUA APYTUX YYaCTHUKOB
JIMajora Uil JUCKYCCHM);

pacno3HaBaTh HeBepOalbHBbIE CpeACTBa OOIIEHUS, TMOHUMATh 3HAYCHUE
COILIMAJIBHBIX 3HAKOB, MPEIMOCHUIOK BO3SHUKHOBEHUSI KOH(MIUKTHBIX CUTYallUi, YMETh
CMATr4aTh KOH(QIUKTHI U BECTH NIEPETOBOPHI;

BJIQJICTh PA3JUYHBIMU CIOCOOAMU OOIIEHUS U B3aUMOJICUCTBHUSA, MOHUMATh
HaMEpEeHUs APYTHX JIIOACH, MPOSIBIATh YBAKUTEILHOE OTHOIICHUE K COOCCETHUKY U
B KOPPEKTHOU opMe (HopMyIIMpOBaTH CBOM BO3PAKEHHUS,;

pPa3BEPHYTO M JIOTMYHO H3JaraTh CBOKO TOYKY 3PEHUS C HCIOJIb30BaHUEM
SI3bIKOBBIX CPE/ICTB.

2) coBMeCTHAsI IesiTeJIbHOCTh:

NOHUMATh W HCMOJb30BaTh MPEUMYLIECTBA KOMAHJHONW M HWHAUBUIYaTbHOMN
paboThI TpU pelieHUH OMOJOTUYECKON MPOOJIeMbl, 000CHOBBIBATH HEOOXOAMMOCTD
MIPUMEHEHUS TPYIINOBBIX (DOPM B3aUMOJICUCTBUS MPHU PEIICHUN YUeOHOM 3aa4H;

BBHIOMpaTh TEMATUKy U METOJbI COBMECTHBIX JEUCTBUH C Y4E€TOM OOIIUX
MHTEPECOB U BO3MOXKHOCTEN KaXKJI0TO UjieHa KOJIJIEKTUBA;

OPUHUMATh  LEJIM  COBMECTHOM  JEATEIbHOCTH, OPraHU30BBIBaTH U
KOOPAMHHUPOBATH JCUCTBUA MO €€ JOCTUKECHUIO: COCTaBJATH IUIAH JEUCTBUH,
pacrpenensTh poiau ¢ y4€TOM MHEHUW YYaCTHHKOB, OOCYXAaTh pe3yJbTaThl
COBMECTHOM paboThI;

OIICHMBATh KaueCTBO CBOETO BKJIAJIa M KAXKJOTO YYACTHHKA KOMaH/bl B OOIINIA
pe3yabTaT Mo pa3paboTaHHBIM KPUTEPHUSIM;

npejjiaraTb HOBBIE TMPOEKTHl, OLEHUBaTh WJAEH C TMO3UIMU HOBU3HBI,
OPUTMHAIBHOCTH, MMPAKTUYECKON 3HAUUMOCTH;
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OCYILIECTBJIATh TO3UTHUBHOE CTPATErMYECKOE TOBEJICEHHE B  Pa3IMYHBIX
CUTYaIHsIX, TPOSIBIISITH TBOPYECTBO M BOOOPAKEHUE, OBITh MHUIIUATUBHBIM.

OBJiaieHNe YHHBEPCAJIbLHBIMY PEryJISITUBHBIMU J€CTBUAMM:

1) caMmoopraHu3anus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JIJIsl BBISIBJICHUS MPOOJIEM U UX PEIICHUs
B )KU3HCHHBIX U YUYEOHBIX CUTYaIUsX;

BBIOMPAaTh HA OCHOBE OHWOJIOTMUECKHX 3HAHUW IIEJICBBIE K CMBICIOBBIC
YCTAaHOBKM B CBOMX JEHCTBHUSIX M IMOCTYyIKax IO OTHOUIEHUIO K >KMBOHN INPUPOJE,
CBOEMY 3JI0POBBIO U 3[IOPOBBIO OKPYKAIOIIHX;

CaMOCTOSITENIBHO OCYLIECTBIIAATh IIO3HABATEIBHYIO JI€SITENBHOCTD, BBISBIATH
MpoOJIeMBbI, CTaBUTh U (POPMYIHMPOBATH COOCTBEHHBIE 337adll B 0Opa30BaTEIHLHOU
NEATEIIbHOCTH U )KU3HCHHBIX CUTYalUX;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PEHICHHS MPOOJIEMBbI C YUETOM UMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTEHUI;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacuupsATh paMKu y4eOHOTro MpeIMeTa Ha OCHOBE JIMUHBIX MPEANOUYTCHHUI;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTh 3a
pelIeHue;

OIICHUBATh IPUOOPETEHHBIN OIIBIT;

croco0CTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO MUPOKOU PYAUIUU B PA3HBIX
00JacTAX 3HAHUMW, MOCTOSIHHO IOBBINIATH CBOM 0Opa3oBaTEIbHBIM M KYJIbTYPHBINA
YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OILICHKY HOBBIM CHUTYyalldsiM, BHOCUTb KOPPEKTHBBI B JAESTEIbHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJILTATOB LEIAM;

BJIQJIETh HABBIKAMHU TMO3HABATEJIbHOU pe(IEKCUU KaK OCO3HAHUS COBEPIIAEMbIX
JEUCTBUM W  MBICIMTEIBHBIX IPOLECCOB, HX PE3yJbTaTOB U OCHOBAHUM,
UCIIOJIb30BaTh MPUEMBI PEeQICKCUU Il OIIEHKU CHUTyallud, BBIOOpa BEPHOTO
pelieHus;

YyMETh OLICHMBAaTb PUCKM M CBOEBPEMEHHO TMPUHHUMATh PEIICHUS MO0 UX
CHIKEHHUIO;

OpUHUMATh MOTHUBBI W apTryMEHTHl JPYIHMX TIPU aHAJIW3€ PE3yJIbTaTOB
NEeATEIIbHOCTH;

3) npuHsiTHE CeOsl U APYIUX:

MPUHUMATH Ce0s1, TOHMMAas CBOM HEJOCTATKU U JJOCTOMHCTBA,

MPUHUMATh MOTHBBI U apryMEHTbl JAPYrUX TMpPU aHaJIu3€ pPe3yJbTaToOB
NEATEIIbHOCTH;

MPU3HABATh CBOE MPABO U MIPABO IPYTUX HA OMINOKY;

pa3BUBATh CIOCOOHOCTh MOHUMATh MUP € TO3ULIMU JPYTOro YeIoBeKa.
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INPEAMETHBIE PE3YJIBTATBI

[Ipenmernsie pe3ynbTarhl ocBoeHus mnporpammel COO no Ouonoruu Ha
0a30BOM YpOBHE BKIIIOYAIOT crienuduyeckue s yueOHoro mpenmera «buomoruspy
Hay4YHbIE 3HAHMS, YMEHHS U CIOCOOBI JEUCTBUN MO OCBOCHUIO, MHTEPIPETALUU U
npeo0pa3oBaHUI0 3HAHUM, BUBI JCSITEIBHOCTH MO IMOJYYEHHUIO HOBOTO 3HAaHUS U
MIPUMEHEHUIO 3HAHMA B PA3JMYHBIX YYEOHBIX CHUTYalMsX, a TAaKKE B PEATbHBIX
KU3HEHHBIX CHUTyalUsAX, CBSA3aHHBIX C Owuojorueid. B mporpamme mnpeaMeTHble
pe3ybTaThl MPEACTABICHBI IO T01aM 00yUYEHUS.

[IpeameTHble pe3ysbTaThl OCBOCHHS ydeOHOro mnpeamera «buonorus» e
10 Kknacce nOMKHBI OTPAKATH:

c(OpPMUPOBAHHOCTH 3HAHUN O MECT€ U POJM OUOJIOTUH B CHUCTEME HAYYHOT'O
3HAaHUA €CTECTBEHHBIX HAyK, B (POPMHPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAYUYHOM
KapTHUHBI MHpa U HAYYHOIO MHPOBO33PEHHS, O BKJIAJE POCCUHCKUX U 3apyOeKHBIX
y4€HBIX-OMOJIOTOB B pa3BUTHE OMOJIOTUH, (PYHKIIMOHAIBHON IPaMOTHOCTH YEJIOBEKa
JUISL PELLICHUS KU3HEHHBIX 3a/a4;

YMEHUE pacKpbIBaTh COJIEP)KAaHUE OMOJIOTMUECKMX TEPMHHOB M TOHSTHI:
KU3Hb, KJIIETKA, OPraHu3M, MeTab0a1M3M (0OMEH BEIIECTB U MPEBPALICHUE SHEPTUN),
roMeoctasd  (camMoOperyiyslus), ypOBHEBasi  OpraHM3alUsl  JKUBBIX  CHUCTEM,
CaMOBOCIIPOU3BeIcHUE (PENPOIYKIUs), HACIEACTBEHHOCTh, U3MEHYUBOCTh, POCT U
pa3BUTHE;

YyMEHUE H3jJaratb OHOJOTMYECKHE TEeopuu (KJIETOYHAs, XpPOMOCOMHas,
MYTallMOHHAs, LIEHTpaJIbHasl JorMa MOJIEKYJISIpHOM Ononorun), 3akonsl (I'. Menaens,
T. Moprana, H. WM. BaBunoBa) u ydenus (0 IEHTpax MHOroobpasus u
MIPOUCXOXKICHUS KyJIbTypHBIX pactenuit H. V. BaBunosa), onpenensiTe rpaHUllbl UX
MPUMEHUMOCTH K KUBBIM CHCTEMAaM;

YMEHUE BIAJETh METOJAaMU HAyYHOI'O MO3HAaHUA B OMOJIOTMM: HAOJIIOJEHUE U
ONMCAHUE >KMBBIX CHUCTEM, IPOLIECCOB M SBJICHUM, OpraHu3alus W NPOBEICHUE
OMOJIOTrMYECKOro IKCHEPUMEHTA, BBIJBUKEHHE TMIIOTE3bl, BBISIBIECHUE 3aBUCUMOCTHU
MEXIY WCCIEIyeMbIMH BEIMYUHAMH, OOBSCHEHHUE TMOIYUYEHHBIX pe3yJIbTaToB,
WCIIOJIb30BAaHHBIX HAYYHBIX NOHATUN, TEOPUNA M 3aKOHOB, YMEHHUE JENAaTh BBIBOJBI HA
OCHOBAHUH TOJYYEHHBIX PE3YJIBTATOB;

YMEHUE BBIIEIATH CYIIECTBEHHBIE NPU3HAKUA BHPYCOB, KIETOK IPOKAPUOT U
9YKapuoT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
npolieccoB: OOMeHa BEIIECTB M MpEeBpalleHUs dHEPruu B KIeTke, (OTOCHHTE3a,
MJIACTUYECKOTO W JHEPreTMYeckoro oOMeHa, XEMOCHHTe3a, MMHTO3a, Meio3a,
OIUIOZAOTBOPEHUS,  PA3MHOXKEHMS, HMHAMBUAYAJbHOTO  Pa3BUTHS  OpraHu3Ma
(oHTOTEHER);

YMEHHE TMPUMEHSTh MOJyUYEHHBbIE 3HAHMUS JISI OOBSICHEHHSI OMOJIOTHUYECKUX
IIPOLIECCOB U SIBJICHUMW, JUISL IPUHATHS IPAKTUYECKUX PELICHUH B IOBCEIHEBHOU
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KU3HU C LEeJbl0 obOecreyeHus Oe30MacHOCTH CBOETO 370pPOBbSI U 3/10POBbS
OKpY>KaIOIIMX JIIOJIeH, COOJIIO/IEHNsI HOPM TPAaMOTHOTO MOBEJACHHUS B OKpY’KaroIen
OPUPOIHON cpele, MOHMMaHHE HEOOXOJUMOCTH HCIHOIB30BaHUS JOCTH)KCHUN
COBPEMEHHOMU ouonoruu u OMOTEXHOJIOTUM LTSt pPalMOHAIIBHOTO
IPUPOAOIIOIH30BAHUS;

yYMEHHE pelIaTh 3J1eMEHTapHble TeHETUYECKUE 3a]]a4l HA MOHO- U TUTHOPUIHOE
CKpEIlMBAaHUE, CIEIUICHHOE HACleOBAaHUE, COCTABISATH CXEMbl MOHOTHOPUIHOTO
CKpEIIMBaHUs JUIsl Pe/ICKa3aHusl HACIEI0BAHMS PU3HAKOB Y OPTaHU3MOB;

yMEHHUE BBINOJHATh JabOpaTOpHbIE W MpaKTHUYEeCKHue paboThl, COOJ0IATh
paBujia Mpu padboTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

yMEHHE KPUTHYECKH OIICHMBATh M  HWHTEPIPETHPOBATH HHOOPMAIIUIO
OMOJIOTHYECKOTO  COACpXaHMs, BKIIOYAIOUIYIO TICEBJOHAyYHbIE 3HAaHUA U3
Pa3IUYHBIX MCTOYHHUKOB (CpelICTBA MacCOBOW HH(pOpPMAIMM, HAYYHO-TIOMYJISIPHBIE
MaTepuasbl), STUYECKHE acCIEKThl COBPEMEHHBIX HCCIENIOBaHUI B OHoJOrUWy,
MEIUIHE, OMOTEXHOIOTHH;

YMEHHUE CO3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOIIEHUs, 00001as
OHoIorHYecKyo HH(HOPMAIINIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO HUCIIOIB30BaTh
MOHSTUNHBIN anmapat OMOJOTHH.

YUYEBHO-METO/IMYECKOE OBECIIEYUEHUE OBPA30BATEJILHOI'O
MPOLIECCA

OBS3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI JIJI51 YYHEHUKA
* buonorus / [Taceununk B.B., Kamenckuii A.A., Pyonio A.M. u apyrue /lIlox
pen. Ilaceunuka B.B., AknmoneprHoe o6mecTBo «M3narenbctBo «IIpocBemeHney

METOANYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbBI CETH
HUHTEPHET

WWW.Prosv.ru

https://resh.edu.ru

https://www.yaklass.ru/

https://edsoo.ru/metodicheskie-materialy

21


https://edsoo.ru/metodicheskie-materialy

TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
HanMeHoBaHHUe KosmuecTBO yacos
Ne JJleKTpoHHbIEe (I (pPOBbIE)
/o pa3ae/ioB U TeM Beero Kourpoabnbie = IIpakTuyeckue 06PA30BATETHHBIE PECYPChI
NPOrpaMmsl padoThI padoThI
bu6nmoreka IJOK
. brosorus Kkak Hayka 2 05 https://m.edsoo.ru/7f41c292
2 JKuBbIe cucTeMsl U 1 bu6nmoreka IJOK
WX OpraHu3alus https://m.edsoo.ru/7f41c292
3 XUMUYECKUN COCTaB 8 1 bubmuoreka LIOK
U CTPOEHHE KICTKU https://m.edsoo.ru/7f41c292
4 KuszHenesaTenpbHOCTh 6 buomuoreka LIOK
KIETKH https://m.edsoo.ru/7f41¢c292
Pa3zmuoxenue n
5 WHJIUBUYaIbHOE 5 1 bubmmorexa [IOK
pa3BuTHE https://m.edsoo.ru/7f41c292
Opra’Hu3MoOB
6 | mmemmmoem | 8 15 bubmmorexa LIOK
' https://m.edsoo.ru/7f41¢c292
OpPTraHU3MOB
7 OC;::;(;I;I;OB OcHOBBI 3 bubmmorexa [IOK
) https://m.edsoo.ru/7f41¢c292
OMOTEXHOJIOTUU
8 PesepBHOE Bpemst 1 bubmmorexa [IOK
https://m.edsoo.ru/7f41¢c292
OBUHIEE KOJIMYECTBO
YACOBIIO 34 0 4
MNPOI'PAMME
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ITOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
N TeMa VDOKA KosmmuecTBo yacoB DJIeKTPOHHbBIE HHU(PPOBBIE
n/n P Bcero IIpakTH4eckue padoThl o0pa3oBaTeJbHbIE PeCcypChbl
1 buonorus B cucteme Hayk 1 bubmorexa LHOK
Y https://m.edsoo.ru/863e632a
Mertomp! To3HAHUS KUBOH puposl. [IpakTrueckas padora Ne 1 Bubmorexa [IOK
2 «Hcnonp3oBaHue Pa3TUUHBIX METOAOB IPH U3YUYEHHH OMOIIOTHUECKUX 1 0.5 httos://m.edsoo.ru/863e6122
00BEKTOBY ps://m. .
bubmuorexa LIOK
3 buonornueckre cucTeMsl, IPOIECCHl U UX U3YYCHHE 1 https://m.eds00.ru/863e6564
. Bubnunoreka [IOK
4 XHUMHMYECKHUH COCTaB KJIETKH. Boja M1 MUHEpaIbHbIE CONH 1 https://m.eds00.ru/863e674e
5 Benxu. CocraB u cTpoeHue OEIKOB 1 E{;S?/dlon:e;ji;}ﬂISIS 6366b72
DepMeHTH — 6I/IOJ'IOFI/I‘IGCKI/IE3 karanm3aTtopsl. JlJaboparopHas paborta Ne Bubmorexa [[OK
6 1 «/3y4yeHune KaTanuTHUECKONW aKTHBHOCTH (pEpPMEHTOB (Ha IpUMepe 1 0.5 httos://m.edsoo.ru/863e6b72
aMUJIa3bl WM KaTaJlashbl)» ps-fim. '
bubmuorexa LIOK
! YTAeBOZIEL. JIMmuyiEL . https://m.edso0.ru/863e6870
Bubmmoreka [TOK
8 HykneunnoBsie kuciaoTsl. ATD 1 https://m.e dséf).ru 18636d5¢
bubmoteka [IOK
9 Hcropus u MeToibl n3ydeHus KieTku. Kiietounas reopust 1 https://m.edso00.ru/863e6e88
10 KiieTka xak ueisocTHas KUBas CUCTEMA 1
CtpoeHue 3yKaproTHIeCKOU KiteTku. JlaboparopHas padora Ne 2 bubnmnoreka [IOK
11 = «M3y4eHue cTpoeHHUs KIETOK PACTEHUH, KUBOTHBIX, TPUOOB U OaKkTepuit 1 05 https://m.eds00.ru/863e6ff0
11071 MUKPOCKOITOM Ha TOTOBBIX MHKPOITpENapaTax U UX OIMHUCAHUE) https://m.edso00.ru/863e716¢
12 OOMeH BelIecTB WA METa00IN3M 1 ﬁgggl;ll(r)r:eelaic%or}lf/8636766c
bub6nmoreka IJOK
13 | ®orocumtes. XeMoCHHTES 1 https://m.edso0.ru/863e7c98
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Ne Tema ypoka Kosmiecrso yacon DeKkTpoHHbie HUPPOBLIE
n/n Yp Bcero IIpakTHYecKHe padoThI o0pasoBaTe/jbHbIe PecypChbl
. bu6nmoreka IJOK
14 OSuepreruucciuii oGmen 1 https://m.edsoo0.ru/863e7aae
JKvzHenHbIii uKn kietku. Jlenenue kinetku. Mutos. JlabopaTopHas
15 | paGora Ne 3 «Habmronenne MIUTO32a B KJIeTKaX KOHYMKA KOPEIIKa JIyKa Ha 1 0.5 ﬁg?_?;;;i%ié‘}ﬁﬁls 63e7dca
TOTOBBIX MUKpOIIpENapaTax» ps-/im. '
16 = buocunte3 Oenka. Peakuunst MaTpU4HOTO CHHTE32 1 ﬁgggzﬁzzzi?ﬁ/%%?%e
17 | Tpaucnsauus — OUoCHHTE3 Oelka 1 Egggz(;\:e;jz;{ﬁﬁ/%%?%e
18  Hexknerounsle GpopMBbI )KU3HU — BUPYCHI 1 ]r?gg?/d/(r);eeﬁiorﬁ/s 6367540
bu6nunoreka IJOK
19 = ®opwmbl pa3MHOKEHHUS OPTaHU3MOB 1 https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubmuorexa LIOK
20 | Meiios 1 https://m.edsoo.ru/863e7f4a
OO0pazoBaHue U pa3BUTHE MOJOBHIX KIIETOK. OMIOA0TBOPEHHE.
21 | JlabGopatopHas paboTa Ne 4 «M3ydeHne CTPOCHHMS MMOJIOBBIX KJIETOK Ha 1 0.5 ﬁg6gj;(geeléitli)?§/863e81b6
TOTOBBIX MUKpPOIIpENapaTax» ps-/im. '
bubmoTeka [IOK
22 | VuauBuIyanbHOE Pa3BHTHE OPTaHU3MOB 1 https://m.eds00.ru/863e8436
23 | TI'eHermka — HayKa O HACIIEJICTBEHHOCTH U U3MEHYUBOCTH 1 bubamorexa LHOK
B https://m.eds00.ru/863e86f2
o4 3aKOHOMEPHOCTH HACIIEOBaHUS MPU3HAKOB. MOHOTHOPHIHOE 1 Bubnunoreka [IOK
CKpELIBaHUE https://m.edso0.ru/863e8878
o5 JurnbpuaHoe ckpenuBanye. 3aKOH He3aBUCUMOTO HACIICTOBAHUS 1 bu6nmoreka IJOK
NPU3HAKOB https://m.edso00.ru/863e89a4
CueruieHHOE HacieoBaHue Ipu3HakoB. JlabopaTopras padora Ne 5 BuGmmotexa LOK
26 | «l3yyeHue pe3ynbTaTOB MOHOTHOPHIHOTO U AUTHOPUIHOTO 1 05 httos://m.edsoo.ru/863e8¢c60
CKPEUIMBAHUS Y IPO30QHIIBI HA TOTOBBIX MUKPOIIpENapaTax» ps-/im. '
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Ne Tema ypoka Kosmiecrso yacon DeKkTpoHHbie HUPPOBLIE
n/n Yp Bcero IIpakTHYecKHe padoThI o0pasoBaTe/jbHbIe PecypChbl
bu6nmoreka IJOK
27 | T'eneruka mona. HacnenoBaHue MpU3HAKOB, CUETIICHHBIX C TIOJIOM 1 https://m.eds00.ru/863¢8¢60
N3menunBocTs. Henacnenacrsennas u3MeH4HBOCTb. JlabopaTopHas
28 | pabota Ne 6. 3yuenue Mi'L),HHCI)HKaHHOHHOﬁ I/ISMCH‘H/IBOCTI;)/I, H(E)CTpOCHI/Ie 1 0.5 55:6:'17/?;2:1355)()!’5/8 63e8efe
BApUALIMOHHOTO PsiAa U BapUALlMOHHOW KPUBOI» ps: ' '
29 Hacnencreennas nsmenunBocTtb. Jlabopatopnas padota Ne 7. « AHanmmu3 1 05 Bubmmoreka [IOK
MyTalui y Apo30(uIibl Ha TOTOBBIX MUKpPOTIpENapaTaxy ' https://m.edsoo.ru/863e8efe
bu6nunoreka IJOK
30 | Tenmermxa senosexa . https://m.edso0.ru/863e8d78
31 PeseprHbIit ypok. O6obmierne mo Teme «HacieactBeHHOCTD 1 1
W3MEHYUBOCTH OPTaHU3MOBY»
Bbu6nunoreka IJOK
32 | Cenekupa kak Hayka  mpouece ! https://m.edso00.ru/863e9214
33 MeTombl U JOCTYKEHUS CENEKITUN PACTCHUN U JKHBOTHBIX 1 bubimorexa LIOK
https://m.edso0.ru/863e9214
bubmuorexa LIOK
34  bBHOTEeXHOIIOTHS KaK OTpPacilb MPOU3BOICTBA 1 https://m.eds00.ru/863¢9336
OBIIEE KOJIUYECTBO YACOB IO TIPOT'PAMME 34 4
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