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MNOACHUTEJIBHASA 3AIINCKA

[Ipu paspaboTke mnporpamMmbl 1O OWOJOTHU TEOPETHUYECKYIO OCHOBY JIJIS
OTIpEICICHHS] TOAXOA0B K (DOPMHUPOBAHHMIO COJACP)KAHUS Y4EeOHOTO MpeaMeTa
«buosorus»  cocraBWIM: KOHIENTyajdbHble mnosnoxkeHus DIOC COO o
B3aMMOOOYCIIOBJICHHOCTH IIeJIeH, COIepkKaHUsl, Pe3yJIbTaTOB 00ydeHUsl U TpeOOBaHUIA
K YPOBHIO MOJTOTOBKH BBITYCKHHKOB, MOJOXKEHUA 00 OOMIMX LENSIX U MPUHIUNAX,
XapaKTepU3yIOIIMX COBPEMEHHOE COCTOSIHUE€ CHCTEMBI  CPEIHEro  OOIIero
obpazoBanus B Poccuiickoit ®denepanuu, a Takke IOJOXKEHHS O crenuduke
Ouonoruu, e& 3HAYEHUHM B TIO3HAHUU IHKUBOM TpUPOABI U oOecleueHuu
CYIIIECTBOBaHMsI dYenoBeueckoro ooOmiectBa. CoOTylacHO Ha3BAaHHBIM ITOJIOKEHUSM,
OTIpeIeICHBl OCHOBHBIC (DYHKIMH MPOTPAMMBI TI0 OHOJIOTHH U €€ CTPYKTYpa.

[Iporpamma o 6moJIOrUU JAET MPEACTaBICHUE O IENIX, 00 00IIeil cTpaTeruu
0o0y4eHHs, BOCIIUTAHUS U PA3BUTUS O0YUYAIOIIUXCS CPEACTBAMH Y4E€OHOTO MpeaMera
«buonorus», onpeaensieT o0s3aTeIbHOE MPEIMETHOE COJEpKaHUE, €ro CTPYKTYpY,
pacripefielieHue Mo pasfielaM U TeMaM, PEKOMEHJYEMYIO0 TIOCJIeI0BaTeIbHOCTh
M3y4YeHUs] y4eOHOro marepuana ¢ y4éToOM MEXKIPEAMETHBIX M BHYTPHUIIPEAMETHBIX
CBs3E€H, JIOTUKM OO0pa3oBaTEIbHOTO MPOIECCa, BO3PACTHBIX  OCOOCHHOCTEH
oOydJarommxcs.

B mporpamme no 6MOJI0THN TakKe YYUTHIBAIOTCA TPeOOBaHUS K ITJIAHUPYEMbIM
JUYHOCTHBIM, METAlpPeAMETHBIM U TPEAMETHBIM pe3yJibTaTaM OOydYeHHs B
GhopMUPOBAHUM OCHOBHBIX BHJIOB Y4e€OHO-TIO3HABATEIBLHON JCATEIbHOCTH/YUSOHBIX
JEUCTBUN 00YYAIONTUXCS IO OCBOCHUIO COJIEPKAHUSI OMOJIOTUYECKOT0 00pa3oBaHMsI.

B mporpamme mo 6uosoruu (10—-11 kmaccel, 6a30BBI ypOBEHBb) peaiu30BaH
NPUHIMI TPEEMCTBEHHOCTH B M3y4YeHMHM OWONOruM, Ojarojgapss 4eMy B HeEW
MPOCMATPUBACTCS  HAMNPABICHHOCTh HA  Pa3BUTHUE 3HAHMM, CBSI3aHHBIX C
dhopMUPOBAHUEM €CTECTBEHHO-HAYYHOT'O MUPOBO33PEHMUS, [IEHHOCTHBIX OpPUEHTAIIUMA
JIUYHOCTH, IKOJOTUYECKOTO MBIIUICHUS, IPEACTABICHUN O 3JJ0POBOM 00pa3e KU3HU
1 OEpeKHBIM OTHOIIEHUEM K OKpyXkarolie mpupoaHoit cpene. [loatomy Hapsay c
U3y4yeHHEeM OOIeONOIOTUUECKUX TEOpUM, a TaKkKe 3HAHUU O CTPOCHHM >KHUBBIX
CUCTEM Pa3HOT0 paHra M CYHUIHOCTH OCHOBHBIX MPOTEKAIOIIUX B HUX IPOIIECCOB B
mporpamMme 1o OMOJIOTHH YJEJIC€HO BHUMAaHUE MCIOJb30BAHUIO TTOJYICHHBIX 3HAHUN
B TIOBCEAHEBHOM JKWM3HM Il pENICHUS TMPUKIAJHBIX 3a/ad, B TOM YHCIE:
npoMIIaKTUKNA HACIEACTBEHHBIX 3a00J€BAaHUN YEJIOBEKA, MEIUKO-TEHETHUECKOTO
KOHCYJIbTUPOBaHUS, OOOCHOBAaHUS DSKOJOTUYECKH I1€7IeCO00Pa3HOTO TOBEICHUS B
OKpYXarUed NPUPOJHON Cpelle, aHAIN3a BIWSHUA XO3IMCTBEHHOW AEATEIIBHOCTH
YeJOBEKa Ha COCTOSHHE NPHUPOJHBIX M MCKYCCTBEHHBIX SKOCHUCTEM. Y CHUJICHHE
BHUMaHUS K TMPUKIAJAHON HaAMpaBICHHOCTH Yy4eOHOro mnpenMera «buomorusy
MPOJIMKTOBAHO HEOOXOJUMOCTBIO OOECIEUeHUsS] YCIOBUHM JJIsl pEIIeHUs OJHON U3
aKTyaJbHBIX  337la4  IIKOJBHOTO  OHOJOTMYECKOro  oOpa3oBaHUs, KOTopas
npeanosiaraer (GOpMUPOBAHHE Y OOYYAIOIIMXCA CIOCOOHOCTH aJalTUPOBAThCS K
M3MEHEHUSIM JUHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOTO MUPA.

buonorust Ha ypoBHE cpeaHero o0uiero o0pa3oBaHus 3aHUMAET BaXKHOE MECTO.
Ona obOecneunBaeT (popmMupoBaHHE y OOYYAIONMUXCS TMPEACTABICHUN O HAyYHOU
KapTHHE MHpa, pacmupsieT U o0000m@aer 3HaHMS O JKUBOM mpupoae, eé
OTJIMYUTENIbHBIX MPU3HAKAX — YPOBHEBOW OpraHU3alMd W SBOJIOIUHU, CO3MAET
YCIIOBHS JIJIsI: TIO3HAHUS 3aKOHOB KHBOU MPUPOIbI, opMUpOBaHUS (HYHKIIMOHATHLHOM



TPaMOTHOCTH, HaBBIKOB 3JI0POBOTO M 0€30MacHOT0 00pa3a >KU3HHU, YKOJIOTHIECKOTO
MBIIIICHUS, IIEHHOCTHOTO OTHOIICHUS K )KHBOU MPUPOJIC U YETIOBEKY.

Bonbiioe 3HaueHue OMOJIOrUS UMEET TakXKe /I PEIleHUs BOCIUTATENbHBIX U
Pa3BUBAIOIIMX 33/a4 CPEHEro O0IIero 00pa3oBaHus, COIMANIM3AIUN 00YUYaIOIIUXCSI.
N3yuyenue ounonoruu oOecreunBaer yCIIOBHUS TUTSI dbopmHpoBaHUs
WHTEJUICKTYalbHbIX, =~ KOMMYHUKAIMOHHBIX W  HMH(DOPMAIMOHHBIX  HABBIKOB,
ACTETUYECKON KYIbTYpbI, CIIOCOOCTBYET HWHTErpallMi OHOJIOTMYECKUX 3HAHUHM ¢
MPEACTABICHUSIMU U3 JPYTHX Y4eOHBIX MPEIMETOB, B YACTHOCTH, GUBHKU, XUMHUH U
reorpa¢uu. Ha3BaHHbIE TOJNOXKEHHS O TMpeIHA3HAYCHUH Y4eOHOTro TNperIMeTa
«buonorus» COCTaBWJIM OCHOBY JUISI OMPEIEICHHS IMOAXOAOB K OTOOpYy U
CTPYKTYPHPOBAHHIO €TO COJICP KAHMS, MPEACTABICHHOTO B TIPOrpaMMe TI0 OMOJIOTHH.

Ot6op comepxkaHusi ydeOHOTO Tpenmera «bwomorus» Ha 06a30BOM ypOBHE
OCYIICCTBIEH C TMO3WIMK KyJIbTYypOCOOOpa3HOTO IMOAXOAa, B COOTBETCTBUU C
KOTOPBIM OOydJaromniuecss ITOJDKHBI OCBOWMTH 3HAHUS W yMEHUS, 3HAYMMBIC IS
dbopmupoBaHus O0MIEH KyJIbTYpPbI, ONPEACIAIONNE aeKBAaTHOE MOBEICHNUE YeTOBEKA
B OKpYXalolleld NpUpPOJHON cpejie, BOCTPEOOBAHHBIE B IOBCEIHEBHOW >KU3HU U
MpaKTU4YeCKor aesTenbHOCTH. Ocoboe MEeCcTo B 3TOM CHUCTEME 3HAHMM 3aHUMAIOT
DJIEMEHTBl  COJIEpKaHUs, KOTOpbIE CIyXaT OCHOBOM it (OpMHUpPOBAHUS
MIPE/ICTABICHUI O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHUHE MUPA U IIEHHOCTHBIX
OpUEHTAlMAX  JIMYHOCTH, CIHOCOOCTBYIONIMX T'yMaHM3allMd  OHOJOTHYECKOTO
oOpa3oBaHUs.

CTpyKTypupOBaHUE COJAEpXKaHUS Y4YeOHOro Marepuajga B MpOTpaMMe II0
OMOJIOTHY  OCYIIECTBICHO C YYETOM MPUOPUTETHOTO 3HAYCHUS 3HaHUK 00
OTIMYUTEIBHBIX OCOOCHHOCTSIX JKMBOW TMPHUPOJBI, O €€ YPOBHEBOW OpTaHM3AIlUU U
IBOJTIOITUU. B COOTBETCTBUU C ATHUM B CTPYKType ydeOHOTrO mpenmera «buosorusy»
BBIJICIICHBI CIIEAYIOIINE COJep)KaTellbHble TUHUU: «buonorns kxak Hayka. MeTozpl
Hay4yHOTO TMO3HaHWI», «KieTrka kak Owonormyeckas cuctemay», «OpraHus3M Kak
Ononornyeckas cuctema», «CuctemMa W MHOTOOOpasWe OPraHWUYECKOTO MHUpPay,
«DBOJTIOIHS KUBOM MPUPOIBI», « IKOCUCTEMBI U TIPUCYITUE UM 3aKOHOMEPHOCTH.

[lenr wu3ydenus ydyebHoro mnpeamera «buonorus» Ha 0a30BOM ypoOBHE —
OBJIaJIcHNE  OOy4YaIOMUMHCSI  3HAHHSMH O  CTPYKTYpHO-(GYHKIIMOHATHHOM
OpraHU3alliy )KUBBIX CUCTEM Pa3HOTO paHra v MPUOOPETEHHE YMEHHUI HCIIOIh30BATh
OTU 3HAHUS JJI1 TPAMOTHBIX JIEHCTBUI B OTHOIICHUH OOBEKTOB YKUBOW MPUPOJIBI U
PEIICHUS PAa3IMYHBIX KU3ZHEHHBIX TPOOJIEM.

JlocTmokeHne menu u3ydeHus ydeOHoro mpenMera «buonorusi» Ha 06a30BOM
YPOBHE 00CCIICUMBACTCS PEIICHUEM CICAYIOIINX 3a/1a4:

OCBOCHHE OOYYaIOIUMHCS CHCTEMBbI 3HAHHUH O OHOJIOTHUECKUX TEOPHSIX,
YYCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, THIOTe3aX, MpaBujaX, CIyXaIluX OCHOBOM
st (OPMUPOBAHKS TIPEACTABICHUM O E€CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METO/aX HAyYHOTO IMO3HAaHMS, CTPOCHHH, MHOTOOOpa3MM U OCOOEHHOCTSIX >KMBBIX
CUCTEM Pa3HOTO YPOBHSI OPTaHM3AIMH, BBIJAIOLIUXCS OTKPBITUSX U COBPEMEHHBIX
HCCIIE0OBaHUSIX B OMOJIOTHU;

dbopmupoBaHUEe Yy OOYYAIONMUXCS TMO3HABATENLHBIX, WHTEIUICKTyaJIbHBIX U
TBOPYECKUX CIOCOOHOCTEW B TMpoOIlecCCe aHaaM3a JaHHBIX O MYTSAX pPa3BUTHS B
OWONOTMY HAyYHBIX B3TJS0B, WACH M TOAXOJOB K HW3YYCHHUIO JKUBBIX CHUCTEM
Pa3HOTO YPOBHSI OPTaHU3AINY;



CTaHOBJICHHE Yy oOydarommuxcs oOmel KyabTypbl, (QyHKIHOHAIBHON
IPAMOTHOCTH, PAa3BUTHE YMEHHHA OOBSACHATH M OLICHUBATH SIBJICHUS OKPY’KAIOIIETO
MUpa KUBOW IPUPOJIbI HA OCHOBAaHUM 3HAHWN M ONBITA, TOJYYEHHBIX IIPU U3YUYEHUU
OHOJIOTHH,

dopMupoBaHue y OOy4aroUMxcs YMEHUH WJUIFOCTPUPOBATH 3HAUYECHHE
OMOJIOTMYECKUX 3HAaHMM B MPAKTUYECKOM JESITEIbHOCTH YEJIOBEKAa, pPa3BUTUU
COBPEMEHHBIX MEIULIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUH;

BOCIIUTAHHE YOEKIEHHOCTH B BO3MOXHOCTH IO3HAHUSA YEJIOBEKOM KUBOU
IPUPOJIbI, HEOOXOAUMOCTH OEpPEKHOTO OTHOLUEHUS K HEH, COOIOJEHUS dTUYECKUX
HOPM IIpU IPOBEICHUH OMOJIOTMYECKUX UCCIEI0OBaHUM;

OCO3HAHWE IIEHHOCTH OHWOJIOTMYECKMX 3HAaHUM IS TOBBIIEHUS YpPOBHSA
HKOJIOTUYECKOM KYIbTYpPHI, A1 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

NPUMEHEHUE MPUOOPETEHHBIX 3HAHWN U YMEHHI B MOBCEIHEBHOM >KU3HU IS
OLICHKHU TMOCJEACTBUN CBOEH JEATENBHOCTH MO OTHOILIEHUIO K OKPY’XKaoIlIe cpene,
COOCTBEHHOMY 3[I0pOBbIO, OOOCHOBaHME U COOJIIOJIEHHE Mep NPOPHIAKTUKA
3a00JIeBaHUM.

B cucreme cpennero obmero oOpa3zoBaHus «buonorus», usyuyaemas Ha
0a30BOM YpOBHE, SIBJISIETCS OOSI3aTEJIbHBIM Yy4Y€OHBIM IPEAMETOM, BXOJSAIIMM B
cocTaB IpeIMeTHON obnacTu «EcTecTBeHHO-HAYUHBIE TIPEAMETHD».

Jlisa u3yuenus: Ouosiorun Ha 0a30BOM YpOBHE CpPEAHEro OOIIero oOpa3oBaHUs
orBoauTcs 68 yacos: B 10 kiacce — 34 gaca (1 yac B Henenio), B 11 kimacce — 34 gaca
(1 yac B HeneO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH HayKamu, (puiiocoueit, STUKON, SCTETUKON U MPaBOM.
Ponp Ouonoruu B (HOPMUPOBAHMM COBPEMEHHOM HAy4yHOW KapTUHBI MHpA.
Cucrema OMOJIOTMUECKUX HayK.

MeTobl TO3HAaHUS KUBOUM PUPOIbI (HAOII0IEHUE, SKCIIEPUMEHT, OITMCAaHuE,
U3MEpEeHHe, KiIacCU(pUKALMs, MOJETUPOBAHUE, CTaTHCTHYECKas o00paboTka
JTAHHBIX ).

JlemoHcTpanum:

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

Tabnuibl U cxeMbl: «MeToIbl TO3HAHUS )KUBOU MPUPOJIBI».

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

[Ipaktnueckass padora Ne 1. «Jcrmosb30oBaHME pa3IUYHBIX METOAOB IPHU
U3YYEHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U UX OPraHU3AIUSA.

JKusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydenus ouosoruu. OTnnuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CpoiicTBa 6MOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHu3aIii OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTe0IIeHOTUYECKUH ), OMOCEpHBIA.

JemoHncTpanum:

Tabnuipl U cxeMbl: « OCHOBHBIE MPU3HAKHU KU3HUY», «YPOBHU OpraHU3alUU
YKABOW MPUPOIBI».

Oo6opynoBanue: moaenb MoJiekyibl JIHK.

Tema 3. XumMuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHUYECKUN COCTaB KIIETKU. XHUMHUYECKHE JJIEMEHTBI: MAaKpOJJIEMEHTHI,
MHUKPO3JIEMEHThI. Bosia 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI M MHUHEpaJIbHBIX BenlecTB B Kkierke. lloanepkanue
OCMOTHUYECKOro OanaHca.

benku. CoctaB u cTpoeHHe OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEIKOB.
He3aMeHnMble ¥ 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y pPOBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAs CTPYKTypa). XHUMHUECKHE CBOWcTBa OenkoB. buonoruueckue
GbyHKUIMUU OENKOB.

®epmeHTsl — Ouonorumyeckue Karaiauzatopbl. CTpoeHue QepmeHra:
aKTUBHBIA IIeHTp, cyOcTpaTtHas crneuu@uuHoct. KodepmeHTsl. ButamuHbI.
OTnnuus pepMEHTOB OT HEOPTaHUYECKUX KaTalIU3aTOPOB.

VYraeBoasl: MoHOcaxapuabl  (TJIIOKO3a, pubo3a ©  Je30KCHUpuO03a),
aucaxapuapl  (caxaposa, JaKTo3a) MW IoiMcaxapulibl  (Kpaxmal, TJIMKOTEH,
1eJUTI0I03a). bronorndyeckue GyHKINMM YTII€BOIOB.



Jlunupaer:  Tpurmuuepuasl, GocPoaunuabl, CcTepouabl. [ uapoduILHO-
ruapodoOHbie  cBoiicTBa. buonornueckue ¢GyHkuuu unuaoB. CpaBHEHUE
YTJIE€BOA0B, OEJIKOB U JIMIHUI0B KaK HCTOYHUKOB YHEPTHUU.

HykneunoBsie kucinorel: JHK wu PHK. Hyxkneotuasl — MoOHOMEpHI
HyKJIenHOBBIX KuciaoT. Ctpoenue u ¢pyukiuu JJHK. Ctpoenne u dpynkuun PHK.
Bunasl PHK. AT®: ctpoenue u pyHKIIHIH.

[utonorus — Hayka o kietke. KiietouHas Teopus — npuMep B3auMOIEUCTBUS
uzei u (akToB B HAYYHOM MO3HAHUHU. METO/IbI U3YyUCHHS KIETKH.

Knerka kak uenoctHass »xuBasg cucteMa. OOImKMEe TPU3HAKUA KIIETOK:
3aMKHyTas HapyXHasi memOpana, moiiekyabsl JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunel KJIETOK: JyKapuoTHYecKass MW mpokapuotuyeckasd. OcoOEHHOCTH
CTpPOEHUsI MPOKapHOTUYECKON KieTku. KnerouHas creHka Oakrepuil. CTpoeHwue
DYKapUOTUYECKOM KIETKHM. OCHOBHBIE OTJIMYHS PACTUTEIIBHOM, MXWUBOTHOU U
IrpUOHON KIIETKHU.

[IoBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, TIIMKOKAIUKC, UX
¢ynkun. [Inazmatuueckas memOpana, e€ cBoiicTBa 1 pyHkuuu. L{utonnazma u eé
opranouabl. OgHomeMOpannbie opraHouasl kieTku: OIIC, anmapat ['onbmxw,
an30cOoMBI. [10yaBTOHOMHBIE OPraHOWIBl KJIETKU: MHUTOXOHIPHHM, ILIACTUIBI.
[Ipoucxoknenne MUTOXOHIApUM u TiacTua. Bunbl mmactun. HememOpanHbie
OpraHOMJIbl KJIETKU: pPUOOCOMBI, KJIETOYHBIA IIEHTP, LEHTPUOJIA, PECHUYKH,
KryTUKH. OYHKIMKA OPraHOUAO0B KJIETKU. BKIiltoueHus.

Anpo — perynaropHslid 1IeHTp kieTku. CTpoeHue saapa: saepHas 000JI0UKa,
KapuoIuia3Ma, XpoOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEUIECTB B KIIETKE.

JlemoHncTpanum:

[Toptpetsl: A. Jleenryk, P. I'yk, T. llIBanu, M. lIneiinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yuikunc, P. @panxinn, K. M. bap.

Hunarpammer:  «PacnpeneneHne XMMUYECKHX JJIEMEHTOB B HEXKUBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B dKUBOU IIPUPOIEH.

Tabmuupl u cxemsl: «llepuoanueckas TabiMIa XUMHUYECKHUX 3JIEMEHTOBY,
«CTpoeHue MOJIEKYJIbl BOAb, «bruocunres 6enkay, « CTpoeHHe MOJIEKYJIbl OeliKkay,
«Ctpoenue ¢pepmentay, «Hyknennossie kucnotel. JJHK», «CtpoeHne MoyeKysbl
AT®», «CtpoeHne >yKapuOTHYECKOM KIETKW», «CTpOEHHE KMBOTHOU KIIETKW»,
«CTpoeHHEe paCTUTENbHON KIETKW», «CTpoeHHe MNPOKAPUOTUYECKON KIIETKWY,
«CTpoeHue aapa KIETKN», « YTIEBOIAb, «JIumubn.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHWE MJii IPOBEACHUS
HAOJIOICHUM, W3MEPEHHH, SKCIEPUMEHTOB, MHUKpPONpPENnaparbl PpPacTUTEIbHBIX,
’KUBOTHBIX U OAKTEPHAIIbHBIX KIETOK.

JlabopaTtopHble U mpakTHYecKHe padoThbI:

Jlabopatopnas pabora Ne 1. «M3yueHume KaTaJIUTUYECKONW AaKTUBHOCTH
dbepMeHTOB (Ha MpUMEPE aMIIIa3bl UK KaTaaasbl)y.



JlaGoparopuast paGota Ne 2. «U3ydeHme CTpoeHHUS KIETOK pacTeHUl,
YKUBOTHBIX M OakTepuil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpONpEnaparax M HX
OMHICAHUEY.

Tema 4. ’KuzneneaTeJJbHOCTL KJIETKH.

OOMeH BEIIEeCTB, WM METa00IM3M. ACCUMUIIALNS (TUTACTUYECKUM OOMEH) U
JUCCUMUJIISIUS (SHEPTeTUYeCKHii OOMEH) — JIB€ CTOPOHBI E€IMHOro IIpoliecca
Merabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB WM DHEPrud B MOHUMAHUU
MeTabonu3ma.

Tunel oOMeHa BemecTB: aBTOTPOQHBIA U reTepoTpodHbIA. Pois dhepmeHToB
B 0OMEHE BEIIECTB M MPEBPAIICHUN YHEPTUHU B KIIETKE.

®ortocunte3. CperoBas U TeMHOBag (a3pl (¢doTocuHTe3a. Peakiuu
dbotocunTeza. DPhekTuBHOCTH (hOTOCHHTE3a. 3HAUCHUE (DOTOCHUHTE3A ISl KUZHU
Ha 3emiie. Biausinue ycnoBuil cpeapl Ha (DOTOCHHTE3 U CIIOCOOBI MOBBIIICHUSI €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHHUI.

XeMOcCHHTe3. XEeMOCUHTE3UpYIoIIe OakTepuu. 3HAaUCHUE XEMOCHHTE3a JJis
YKU3HH Ha 3emie.

DHepreTuueckuii oOMeH B KjeTke. PaciiernieHue BeecTB, BBIJCICHHUE U
aKKyMYJIUPOBAaHHE DHEPrUM B KJIETKE. OTambl HSHEPreTUYECKOro oOMeHa.
['mukonu3. bpoxkenwe u ero Buabl. KuciopogHoe OKHCIEHHE, WU KIETOYHOE
JIbIXaHUE. OkucnuTenbHOe dbochopunupoBanue. O¢ddexTuBHOCTH
HHEPreTUYECcKoro oOMeHa.

Peakium wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzauus reHetuueckoil uH@opMmanuu B KieTKe. ['eHeTHYecKuid KOA U €ro
cBoiicTBa. Tpanckpunuusa — Matpuusblii cuaTe3 PHK. Tpancnsiuusa — GuocunTe3
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuHOKHUCIOT. Ponb pubocom B
onocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HU — BUpYChl. cTopust oTkpsiTus Bupycos (/1. W.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMSI M JKMU3HEHHOTO IIMKJIa BUPYCOB.
bakrepuodaru. bonesnu pacreHuid, KUBOTHBIX W YEJIOBEKA, BBI3HIBACMBIC
Bupycamu. Bupyc mmmynoneduiuta yenoseka (BUY) — BozOyaurens CIIM/]a.
OOpatHast ~ TpaHCKpUIIIIMSA, peBepTaza W uHTerpaza.  lIpodwunaktuka
pacnpocTpaHeHHUs] BUPYCHBIX 3a00JICBaHUM.

JdeMoHCTpanuu:

[Toptpetsr: H. K. Konsuos, /1. 1. iBanosckuii, K. A. Tumupsses.

Tabnuiel 1 cxembl: «Tunbl nutanusy, «Metadbonuzm», «MUTOXOHIPUSY,
«HepreTudyeckuii oomen», «Ximopormiacty, «Potocuntes», «Crpoenue JJHK»,
«CTtpoeHue U PyHKIIMOHUpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTnueckuit komy,
«Bupycw», «bakrepuodarn», «Ctpoenure u xu3HeHHbIH UK Bupyca CIIN]a,
oaktepuodaray, «Permmukarus JJTHK».

Oo0opynoBanue: monenu-anmvkanun «Yasoenue JIHK u Tpanckpunuus»,
«buocunTes 6enkay, «CTpoeHHne KIETKN», Mojenb cTpykTypsl JJHK.

Tema S. PasmMHoOKeHHe M HHAUBUAYAIbHOE PAa3BUTHE OPraHU3MOB.



Knerounslii 1UKII, WX JKU3HEHHBIM NHMKI KieTku. MHTepdaza m mMuTo3.
[Ipoueccol, mpoTekaromue B uHTepdaze. Perumkanus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBIM Ha0op — KapHOTHIL
JIMTION THBIN M TalUIOMJHBIA  XPOMOCOMHBIE Ha0OPBI. XpomaTuisl.
[{uTonoruuyeckue OCHOBBI PA3MHOKEHHSI W  WHIAWBHUAYAJbHOTO  Pa3BUTHA
OpraHU3MOB.

Henenue knetku — muto3. Craaum murtosa. IIpoueccel, nmpoucxonsiue Ha
Pa3HbIX CTAAUIX MUTO3a. BHOTOrMYEeCKui CMBICT MUTO3A.

[Iporpammupyemas rubenb KIETKH — arnomnTo3.

@DopMBbI pa3sMHOKEHHSI OPTaHU3MOB: Oecroyioe U 1moJioBoe. Buael Oecrionoro
Pa3MHOXKEHUS: JEJIEHWE HAaJABOE, ITIOYKOBAHUE OJHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BET€TATUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIIOHUPOBAaHHE
OpPTaHMU3MOB, €r0 3HAYEHUE JJIS CEJIEKIIUH.

[TosoBO€E pazMHOKEHUE, €TO OTIIMYHS OT OECIIOJIOTO.

Meiio3. Cragun Mmeiosa. IIponeccsl, TpoUCXOAdIIMEe HAa CTAaUAX MeEHO03a.
[ToBenenne xpomocoM B Meio3e. Kpoccunrosep. buonormueckuii cMmbici U
3Ha4YeHUE Meno3a.

["ameTorenes — mporecc 0OOpa3oBaHUsl MOJOBBIX KIETOK Yy >KHUBOTHBIX.
[TonoBbie Kene3bl: CEMEHHUKU U SMYHUKU. OOpa3oBaHHWE W PAa3BUTHUE MOJOBBIX
KJIIETOK — TaMeT (CIiepMaro30ui, SHLEKIETKAa) — CHEpPMAaTOre€He3 M OBOIEHES.
OCOOEHHOCTH CTpPOEHMS SWILIEKJIETOK M clepMaTo30uaoB. OmIogoTBOpEHUE.
[TapTeHorenes.

WunuBuayanbHoe pa3BuUTHE  (OHTOTreHe3). OMOpPHOHAIBHOE  pa3BUTHE
(amMOpuorenes). Jrtarnbl SMOPHOHATIBLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOrieHue, racTpyisiius, opraHorene3. IloctamOpuoHanbHOE pazBuTHE. TUIBI
NOCTAIMOPHOHAIBHOTO Pa3BUTHS: MpAMOE, HempsMoe (JIMYMHOYHOE). BnusHue
Cpellbl Ha pa3BUTHE OPTraHU3MOB, (PAKTOPHI, COCOOHBIE BBHI3BIBATH BPOKIEHHBIC
YPOJICTBa.

Poct m pasButne pacteHuii. OHTOreHe3 LIBETKOBOI'O PACTEHUSA: CTPOEHUE
CEMEHH, CTA/INM PA3BUTHSI.

JdeMoHCTpaum:

Tabmuubr u cxembl: «DOpPMBI pPa3MHOXKEHHUS OPTaHU3MOBY, «JlBoitHOE
OIUIOJOTBOPEHUE Y IIBETKOBBIX pacTeHUil», «BereraruBHOoe pa3MHOKEHHUE
pactenuity, «J/lenenue kieTku Oaktepuit», «CTpOE€HHE TIOJIOBBIX KIIETOKY,
«Ctpoenne xpoMocoMbl», «Knerounsiii mukn», «Permukamus JJTHK», «Mutos»,
«Menos», «IIpsamoe u HenmpsAmMoe pa3BUTHEY, «] aMETOreHe3 y MIICKOMUTAIOIINX U
4enoBeka», «OCHOBHBIE CTAIMA OHTOTE€HE3A.

O6opynoBanue: MHKPOCKOTI, MHUKpONpenapaTsl «CniepmaTo30u bl
MJIEKOIIUTAIOLIETO», «SIMLEKIeTKa MIIEKONUTAIoWEro», «Kapuoknues B KieTKax
KOpelIKa JIyKa», MarHuTHas MoJiefib-anmuinkanus «Jlegenue KIeTku», MOJelb
JHK, monens Metada3Hoit XpOMOCOMBI.

JlabopaTtopHble M NpakTHYecKHe padoThI:



Jlabopatopnast padora Ne 3. «HaOmromeHwe MHTO3a B KJIETKaX KOHYMKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKPOIPENapaTax.

JlaGoparopuas pabota Ne 4. «M3ydeHHe CTPOCHHS IIOJIOBBIX KIETOK Ha
TOTOBBIX MUKpOIIpPENaparaxp».

Tema 6. HaciieicTBEHHOCTH M1 KBMEHYMBOCTH OPraHU3MOB.

[Ipenmert u 3a1aun reHETUKU. MIcTOpus pa3BUTHs T€HETUKUA. POJIb IMTOJIOTHH
U ASMOPHOJIOTUH B CTAHOBJICHUW TEHETUKH. BKiIaa poCCHUCKUX M 3apyOeKHBIX
Y4€HBIX B pa3BUTHE TEHETUKH. MeToapl TEHETHKH (THOPHIO0IOTHYCCKUH,
UTOTCHETUYECKUH, MOJEKYISIpHO-TeHETUYECKHi1). (OCHOBHBIE T€HETHYECKHUE
noHsATHsA. [ eHeTnYecKasi CHMBOJIMKA, CMOJIb3yEMasi B CXEMax CKPEIIMBAHUM.

3aKOHOMEPHOCTH HACJIEOBAHUS MPU3HAKOB, YCTAaHOBJIEHHbIE ['. MeHnenem.
MonorubpuiHoe CKpenmBaHue. 3aKoH eAuHOooOpa3usi TUOpPUIO0B MEPBOTO
nokoyieHusA. IIpaBuno JOMHUHMpOBaHMS. 3aKOH PpACHICIUICHUS MPU3HAKOB.
['unoresa ynuctoThl ramet. [10JHOE U HEMOJTHOE IOMUHUPOBAHUE.

JurubpuaHoe  CKpeniuBaHWEe. 3aKOH  HE3aBUCHUMOTO  HAaCIIeIOBAaHMS
npu3HakoB.  lluToreHeTMdecKWe  OCHOBBI  JUTHOPUIHOTO  CKpEUIMBaHUSI.
AHanu3upymolee ckpernuBanue. Fcrnoap30BaHne aHATUM3UPYIOIIETO CKPEITMBaHUS
JUJISL OTIPEICJICHHS TEHOTHIIA OCOOH.

CueruieHHOe  HacienoBaHue Tnpu3HakoB. PabGora T. Moprana 1o
CLECTJICHHOMY HAcCJIEIOBaHHIO TeHOB. HapyllieHue cuernyieHus reHOB B PE3YJIbTaTe
KPOCCHUHTOBEpA.

XpOMOCOMHas TEOPUS HACJIEACTBEHHOCTH. | eHeTuYeCcKue KapThl.

['enetnka mosa. XpoOMOCOMHOE ONpeAeseHUE moyia. AyTOCOMBI U MOJIOBBIE
xpoMocoMbl. ['omMorametrHsie W rereporaMeTHbie oOpraHusmbl. HacnegoBanue
MIPU3HAKOB, CLICTJIEHHBIX C MOJIOM.

N3menunBoCcTh. Buabl N”3MEHYMBOCTH: HEHACIICACTBEHHAS M HACJICICTBCHHAS.
Pomp  cpempl B HEHACIEACTBEHHOM  M3MEHUYMBOCTU.  XapaKTEPUCTUKA
MOU(DUKAIIMOHHONW M3MEHUYMBOCTH. BapuanimoHHbIN s 1 BapuallMOHHAS KpUBas.
Hopma peaknuu npusHaka. KonmyecTBEHHbIE M KAYECTBEHHBIE MPU3HAKU M UX
HOopMa peakiuu. CBoKicTBa MOAU(UKAITMOHHON N3MEHYHNBOCTH.

HacnencTtBenHas, Wiad TI€HOTHIWYECKAas, H3MEHUMBOCTH. KoMOMHATHBHAsS
W3MEHYMBOCTh. Meio3 W TOJOBOM TMpOIECC — OCHOBA KOMOWHATHBHOU
W3MEHUYMBOCTU. MyTarmoHHasi "3MeHUYUBOCTh. Kitaccudukaimsi MyTaiuii: TeHHbIE,
XPOMOCOMHBIE, TeHOMHBIC. YacToTa ¥ MpUYUHBI MyTaluil. MyTtareHHble (pakTophl.
3aKOH TOMOJIOTMYECKHUX PSAZIOB B HaclieACTBeHHOM n3menunBoctu H. M. BaBuiiosa.

Buesnepnast HaciIeACTBEHHOCTh U U3MEHUYUBOCT.

I'enetnka yenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOALI TE€HETUKH
YyeJIOBEKA: reHeaornuecKuil, OJIM3HEIOBBIH, [TUTOT€HETUYECKHUI, OMOXUMHUYECKHI,
MOJIEKYJISIPHO-T€HETUUECKHIA. CoBpemeHHOe ONpEeEICHUE FeHOTHUIIA:
MOJJHOTEHOMHOE CEKBEHUPOBAHHUE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIUIBIO
[11P-ananu3a. HacnenctBenuble 3a0o0jeBaHUsS 4YEIOBEKA: ICHHBIE OOJIE3HH,
00JIe3HU C HACIEACTBEHHOM MPEApaCHOIOKEHHOCTbIO, XPOMOCOMHbBIE OOJIE3HHU.
Comartnueckue u reHepatuBHble MyTanuu. CTBONOBBIE KJIETKHU. [IpuHIUIIBI



3I0POBOTO 00pa3a KU3HH, TUATHOCTUKU, TPOPIITAKTUKH U JICUCHUS TEHETUIECKUX
Oone3Hel. MenuKo-reHeTUYECKOe KOHCYJIbTUPOBAHMUE. 3HAYEHUE MEIUIIMHCKOM
IEHETHKHU B MPEAOTBPAILICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHU YEIOBEKa.

JdeMoHCcTpanuu:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodeen-Pecorckuii, H. 1. BaBuios.

Tabmuubt u  cxembl:  «MOHOTHOPHIHOE  CKpEIIMBAHME U €TI0
[UTOT€HETUYECKAasT OCHOBa», «3aKOH pACIICIUICHUS U €ro LHUTOreHEeTHYecKas
OCHOBa», «3aKOH YHCTOTHI  TameT», «JlurubpumHoe  CKpelMBaHHE,
«lluTonornyeckne  OCHOBBI  JTUTHOPUAHOTO  CKpenIMBaHus»,  «Meno3»,
«B3auMoznencTBue ajeNbHBIX T'€HOB», «l'€HeTHMYecKne KapThl pacTEHUH,
JKUBOTHBIX W 4YeJOBeKay», «l'eHeTnka mona», «3aKOHOMEPHOCTH HACJICIOBAHUS,
CUCIUICHHOTO ¢ mnoJioMm», «KapuoTunbl uyenmoBeka © KUBOTHBIX», «Buibl
U3MEHUYMBOCTHY», «MoaudukalroHHas W3MEHUYMBOCTH», «HacnmemoBanue pesyc-
daktopay, «I'eHeTrka rpymnim KpoBu», « MyTarimoHHas U3AMEHUYHUBOCTHY.

O6opynoBanue: MojeNu-amIuKanun «MOHOTHOPUIHOE CKpEIIMBaHUEY,
«Hemonmnoe nmomuHupoBaHuey, «JurnbpunHoe ckpemmBanue», «llepekpéct
XpOMOCOM», MHUKPOCKOI W MuKporpenapar «Jlpozodumna» (Hopma, MyTranuu
(GbopMBI KPBUIBEB M OKPACKH Tela), repbapuii «I"opox moceBHOM.

JlaGopaTopHblie 1 NpakTHYeCKUE padoThI:

JlaGoparopHas pabotra No 5. «M3yueHue pe3yabTaTOB MOHOTHOPHUIAHOTO U
JTUTHOPUIHOTO CKpPEUIMBaHUS Yy AP030(PHIIbl Ha TOTOBBIX MUKPOTpEIapaTaxy.

JlaGoparopHas pabota Ne 6. «3yueHue MoaupuKarmOHHON U3MEHYHBOCTH,
ITOCTPOECHUE BAPUALIMOHHOTO PsAZIa U BApUALMOHHON KPUBOW.

JlaGoparopHas pabota Ne 7. «AHanu3 MyTauuil y apo30duiibl Ha TOTOBBIX
MHKpOIpEnapaTax».

[Ipaktuueckass pabora Ne 2. «CocraBieHwe W aHAJIU3 POJIOCIOBHBIX
YEJIOBEKaY.

Tema 7. Cenekuusi opranuzmMoB. OCHOBBI OHOTEXHOJIOTHH.

Cenekuus Kak HayKa W MPOIECC. 3apOKICHUE CEJICKIUU U JOMECTHUKAIIUS.
Yuyenue H. W. BaBumoBa 0 T1eHTpax TMPOUCXOXKIACHUS U MHOT000Opa3us
KYJbTYpHBIX pacTeHuH. LIeHTpbl MPOUCXOKACHUS JOMAIIHUX >KUBOTHBIX. COpT,
1opoAa, ITaMM.

CoBpeMeHHbIE METO/Ibl CeJIeKIIMU. MaccoBbIN U UHAUBUYaTbHBIN OTOOPHI B
CENEKIIMU pPACTEHUHW U KHUBOTHBIX. OILIEHKa JKCTEphepa. bIM3KOpOICTBEHHOE
ckpemuBanue — uWHOpuAMHT. Yucras nuausa. CKpelmMBaHUE YHUCTBHIX JIUHUU.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelllMBaHHE — ayTOPUIMHT.
Otrnanénnas rtubpumm3anus U e€ ycrnexu. VICKycCTBEHHBIM MyTareHes u
MOJyYEHUE TOJUIUIONJIOB. JIOCTMKEHHSI CENEeKIMU PpACTCHHM, >KUBOTHBIX U
MHKPOOPTaHU3MOB.

buotexHonorusi Kak OTpacib MNPOU3BOACTBA. ['€HHAs WHXKEHEpHUs. OTaIbl
co3nanus pexomOuHanTHOM JIHK wu Tpancrennsix opranusmoB. Kierounas
nHxeHepud. Kietounsle KyJbTypbl. MUKPOKIIOHAIBHOE PAa3MHOKEHUE PACTEHHUM.



KJ'IOHI/IpOBaHI/Ie BBICOKOITPOAYKTHUBHBIX CEIbCKOXO03SIMCTBEHHBIX OpPraHnu3MoOB.

DKOJIOTHYECKHE u ITUYECKUEC pOOJIEMBL. I'MO — FC€HETUYECKH
MOU(DUITUPOBAHHBIE OPTaHU3MBI.
JlemoHCTpanumu:

[Toptpersl: H. WM. BaBunos, M. B. Muuypun, I'. [I. Kapneuenko, M. @.
HBaHOB.

Tabmuubl 1 cxembl: kKapta «lleHTpbl MPOUCXOXKAECHUS U MHOTOOOpasus
KyJbTYPHBIX pacTeHui», «[lopoapl 1oMamHuX KMBOTHBIX», «CopTa KyJIbTYPHBIX
pactenui», «Otnanéanas rudpunuzamnusy, «Padoter akagemuka M. @. MBanosay,
«Ilomumnongus», «OOBEKTBI OHOTEXHOJOTHM», «KileTouHbIE KYyJIBTYpBl H
KJIOHHpOBaHKE», «KOHCTpyHpOBaHHE U IEPEHOC TEHOB, XPOMOCOM).

OO0opynoBaHue: MK MIIOAOB U KOPHEIJIO0B AUKUX (POPM U KYJIbTYPHBIX
COpPTOB pacTeHuid, repbapuil «CenbCKOX03sIIICTBEHHBIE PACTEHUS.

JlaGopaTopHblie 1 NpaKTHYeCKHE PadoThI:

Okckypeusi «OCHOBHBIE METOJBI M JOCTHKEHHS CEJIEKIMM PacTeHUH WU
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHILIHNIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AHCTBO, JabOpaTOpUIO
arpoOyHUBEPCUTETA WJIM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. JBorOMOHHAsST OHOJIOT M.

[Ipeanocbulkn BO3HMKHOBEHMS 3BOJIOLMOHHON TEOPUH. OBOJIIOLMOHHAS
Teopust U €€ MecTO B OMOJIOTMU. BiusiHue >BOJIIOIMOHHON TEOPUU Ha pa3BUTHE
OMOJIOTUU U APYTHUX HAYK.

CBuzerensctBa »BomonMU. [laneoHToNMOrnMYeckne: MOCIEeI0BATENbHOCTh
NOSIBJIEHUS BHUJIOB B MAJICOHTOJOTMYECKOW JIETONMMCH, TEPEXOJHbIEe (OPMBI.
buoreorpadguueckue: cxoncTBo U paznuuue GayH u GJaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M PA3IUUMsl SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJOTUYHBIC, AHAJOTUYHbBIE,
pYIUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJEKYIIpHO-OMOXUMUYECKHE: CXOJICTBO
MEXaHU3MOB HACJEICTBEHHOCTH U OCHOBHBIX METAa0OJIMYECKUX MyTeH y Bcex
OpraHU3MOB.

OpomonmonHas Teopusi Y. JlapBuna. Ilpeanochbuiku BO3HUKHOBEHUS
JnapBUHM3MaA. J[BWKyIME CHUJIBI 3BOJIOUMU BHJIOB 1Mo JlapBuHYy (M30BITOUHOE
Pa3MHOXEHHUE MPU OTPAHUYEHHOCTH PECYPCOB, HEOINPEAEIEHHAs] U3MEHUYHUBOCTb,
O0opb0a 3a CylleCTBOBAaHKE, €CTECTBEHHBIN O0TOOD).

Cunrernueckas Teopus 3Bostouu (CTID) u €€ 0OCHOBHBIE MOJOKEHHUS.

Muxkposomronus. [Tonynsnus Kak equHULA BUIA U YBOJIIOLUY.

JBroxkynie cuibl (pakTopbl) SBOJIIOLMM BUJIOB B Hpupoje. MyTanMOHHBIN
IpoLEecC M KOMOMHATHBHas M3MEHYMBOCTH. [lomynsiliMOHHBIE BOJHBI U Jped
reHoB. M3onauusa nu murpanusi.

EctrectBennblii oTOOp — HampaBistonmii  (aktop sBomonud. Dopmbl
€CTECTBEHHOTO 0TOOpA.



[TpucnocoOneHHOCT, OPTraHU3MOB KaK pe3yiabTaT HBOMIONUU. [IpuMeps
MPUCTIOCOOICHUH Yy OopraHu3MoB. ApoMopd03bl U UAHOATANITAIIIH.

Bun wu BumooGpazoBanue. Kputepun Buzma. OcHOBHBIE  (OpPMBI
BUJI000pa30BaHus: reorpaduyueckoe, IKOJIOrHIecKoe.

MakposBoinorusi. DopMbl  IBOMIONUHU:  (UIIETUYECKAs], JIUBEpreHTHas,
KOHBEpIreHTHas, mapasuiesbHas. HeoOpatuMocTh 3BONIOIUY.

[IpoucxoxieHne OT HECIEeUHAIN3UPOBAaHHBIX MpenakoB. lIporpeccupyromas
crenuann3anysa. AIanTUBHAs paJnAaLysl.

JlemoHncTpanum:

[Toptpetsi: K. Jlunneit, XK. b. Jlamapk, Y. Jdapsun, B. O. KoBanesckuii, K.
M. bap, 3. I'ekkens, ®. Mroiutep, A. H. CeBepros.

Tabnuup! U cxembl: «Pa3BuTHE OpraHNYecKOro Mupa Ha 3emiie», «3apoIbIIIH
MO3BOHOUHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOppObI  3a
cyiecTBoBanue», «EctecTBeHHBIN 0TOOPY», «MHOrooOpasue COpToB paCTCHUID,
«MHuoroo6pazue  mopoa  KUBOTHbIX»,  «llomymsimun»,  «MyTanmoHHas
U3MEHUYUBOCTHY, «Apomopdo3b», «Unuoamantanmum», «OOmas aereHepanusy,
«/IBmKkymne cunbl 3BofoIUN», «Kapra-cxema wapuipyra mnytemectBus Y.
Hapsuna», «bopbba 3a cymiecrBoBanue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BU000pa30BaHUE», « IKOJIOTHYECKOE BUAO00PA30BAHUEY.

O6opynoBaHue: KOJUIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUNIAMU OKPACKH,
Ha0Op TJIOJMOB U CEeMsiH, KOJuleKuusi «[IpuMepbl 3alUTHBIX MPHUCIIOCOOJICHUN Yy
KUBOTHBIX», MOZENb «OCHOBHBIE HAIpPaBICHUS 3BOJIIOIUNY, 0O0BEMHAs MOJEIb
«CTpoeHue ToJIOBHOTO MO3ra TO3BOHOYHBIX).

buoreorpadguueckass kapra Mwupa, KoJeKius «DopMbl COXPaHHOCTH
HMCKOIMAEMbIX JKMBOTHBIX M pacTeHUi», Mojenb anmnukanus «llepekpéct
XpOMOCOM», BiaxHble Tmpemnaparel «PazButne Hacekomoro», «Pa3Butue
JSATYUIKW», MUKponpemnapat «/lpo3oduna» (Hopma, MyTaruu (GOpMbl KPbUILEB U
OKpacKH TeJa).

JlaGopaTopHblie 1 NpaKkTHYeCKUE PadoThI:

Jlabopatopuass padota Ne 1. «CpaBHeHue BHUAOB MO MOP(OIOTUUECKOMY
KPUTEPHUION.

JlaGoparopHas padora Ne 2. «Onmcanue mpucIocoOJCHHOCTH OpraHu3Ma H
€€ OTHOCHUTEJILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M pa3BUTHE *KU3HU Ha 3emuie.

JloHayuHbIe TPEACTABICHUS O 3apOXKICHUU KU3HU. HayyHble THMIOTE3BI
BO3HUKHOBEHHUS KM3HU Ha 3emiie: a0uoreHe3 W TNaHCIepMHs. XuUMHUUYecKas
ABOJIONMS. AOHOTEHHBIA CHHTE3 OPraHWYECKHX BEIIECTB M3 HEOPraHUYECKHUX.
DKCIEPUMEHTAIBHOE MOATBEPKICHUE XUMUYECKON IBOMIOINH. HavanbHbIE dTanbl
ouosiornyeckor sposoruu. ['unoreza PHK-mupa. ®opmupoBanue MeMOpaHHBIX
CTPYKTYP U BO3HUKHOBEHHME MNPOTOKJIETKHU. [lepBble KIETKM W HMX 3BOIIOLMSL.
®opMUPOBAHUE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.



Pa3Butue xu3Hu Ha 3emuie 1o 3pam U nepuonam. Karapxeil. Apxeickas u
npoTepo3oiickas dpbl. Ilaneo3olickas spa u €€ mepuoibl: KEeMOPUHCKUH,
OPAOBUKCKHUH, CHLITYPUMCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3030HCKas 3pa U €€ NMEPUObl: TPUACOBBIN, FOPCKUNA, MEITOBOM.

KaliHo3zoiickas »pa ®W €€ TMEepuojbl: MAJICOTCHOBBIA, HEOICHOBBIM,
AHTPOIIOTEHOBBIN.

XapakTepucTKa KJIMMaTa U TeoJOornYecKux mpoieccoB. OCHOBHBIE J3TaIlbl
HBOJIIOLIMM PACTUTEIBHOTO U >KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHUd u
KUBOTHBIX. [TosiBIIEHHE, paclBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

Cucrema OpPraHMYecKOro MHUpa Kak oOTpaxeHue »3BoJrouud. OCHOBHBIE
CUCTEMATUYECKUE TPYIIbI OPraHU3MOB.

OBOJIIOLIMA Y€JIOBEKA. AHTPOIIOJIOTHS KaK HayKa. PasBurue mpeacraBiieHuil o
IPOUCXOXKJIEHUH uesroBeka. Meroabsl H3ydeHus aHTpornorenesa. (CxojactBa u
pa3IMyMs YeJIOBEKA U KUBOTHBIX. CHCTEMAaTUYECKOE MOJIOKEHUE YEIOBEKA.

JBwxkymue  cuiabl  (pakTtopsl) — aHTpomoreHe3a.  HacneactBeHHas
U3MEHYMBOCTb M  €CTECTBEHHbI 0TOOp. OOmiecTBEHHbI o00pa3  KU3HH,
W3TOTOBJICHUE OPYJIU TPyZAa, MBIIICHUE, PEYb.

OCHOBHBIE CTA/IUM W BETBU SBOJIIOIIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMenbld, YenoBek npsaMoxoasamui, YemoBek HeaHIEpTAIbCKUM, YenoBek
pazymHbIil. Haxoaku HMCKOmMaeMbIX OCTaTKOB, BpeMsl CYIIECTBOBAaHMs, 00JIacThb
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pas3 KU3HHU, OPYIHs.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachl:  €BPOINEOUIHAS
(eBpaswmiickasi),  HeErpo-aBCTpaJioMJHas  (PKBATOpUaAlIbHAs),  MOHTOJOUIHAsS
(a3uarcko-amepukaHckas).  UepTbl  MPUCTIOCOOJIEHHOCTH  MpEJCTaBUTENEH
YEJIOBEUECKUX pac K YCJIOBHUSIM CYIIECTBOBaHMWS. EIMHCTBO 4YemOBEYECKUX pac.
Kputuka pacusma.

JdeMoHCTpauu:

[Toptpets: ®@. Peau, JI. Ilactep, A. . Omapun, C. Mumnnep, I'. FOpu, Y.
JlapBuH.

Tabmuupel 1 cxembl: «Bo3nukHoBeHne ConaHeuHO# cucTeMbl», «Pa3BuTHE
opraHuueckoro wmupa», «PactutenpHas kietka», <OKUBOTHas  KJIETKay,
«IIpokapuotnueckas kietka», «COBpeMEHHas CHUCTEMa OPraHUYECKOro MHPaAY,
«CpaBHEHHE aHATOMHUYECKHX YEPT CTPOCHHS YEJIOBEKAa U UYEITOBEKOOOPA3HBIX
00e3bsin», «OCHOBHBIE MeCTa MaJICOHTOJIOIMYECKHMX  HAXOJOK  IPEIKOB
COBPEMEHHOI0 4YeJIOBEKa», «/lpeBHenmme moam», «peBuue moan», «llepsbie
COBPEMEHHBIE JIIOIN», «HeT0BEeUECKUE pachhy.

O6opynoBanue:  Mymsiku  «lIpoucxoxknenue — yenoBeka»  (OHOCTHI
aBCTpAJIONUTEKA, MUTEKAHTPONa, HEaHAEepTalblla, KPOMAaHbOHIA), CIENKH WIH
U300pKEHUSI KAaMEHHBIX OpYJIud NEepBOOBITHOTO ueloBeKa (KaMHHU-YOIIIEPHI,
pyOuna, ckpebia), TeOXpoHOJIOTHYecKass Tabnuma, Kouiekiusa «Dopmbl
COXPAHHOCTU UCKOTIAEMbIX )KUBOTHBIX M PACTCHUIN.

JlabopaTtopHble M NpakTHYecKHe padoThI:



[TpakTuueckas pabora Ne 1. «/3yueHue MCKOMaeMbIX OCTaTKOB PACTEHUU U
YKABOTHBIX B KOJJICKIIUSIX).

DKCKypcHsi «IBOJIOLUS OPraHMYEeCKOro Mupa Ha 3emie» (B €CTECTBEHHO-
Hay4YHBIN WJIM KpaeBeIUeCKUN My3eil).

Tema 3. Opranu3msl U OKpY KaloIIas cpeaa.

DKoJOorus KaK HayKa. 3aJau U pa3feibl SKOJIOTUA. MeToAbl 3KOJIOTHYECKUX
UCCIIEAOBAaHUM. DKOJIOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YEJIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYyIIHAs, MMOYBEHHA,
BHYTPHOPIaHU3MEHHAS.

Okonorudeckue Qakropel. Krmaccuduxamuss sxonornyeckux (HakTOpoOB:
abnoTuyeckue, OWMOTHYECKHUE M aHTPOIOTreHHbIE. JIeMCTBUE HKOIOTHYECKUX
(hakTOpOB Ha OPraHU3MBI.

AOuoTtnueckue (HakTophl: CBET, TEMIIEPATypa, BIAKHOCTb. DOTONEPUOAU3M.
[TpucniocoOnenust OpraHU3MOB K  JIEHCTBUIO  aOMOTHYECKHX  (AKTOPOB.
buonornyeckne puTMsl.

buotnueckue (bakTopBhl. Buner OMOTUYECKUX B3aUMOJICHUCTBUN:
KOHKYPEHLUsI, XUIIHUYECTBO, CUMOMO03 U ero ¢opmel. [lapazutusm, koonepamus,
MyTyallu3M, KOMMEHCAJIU3M (KBAPTHUPAHCTBO, HAXJEOHUUYECTBO). AMEHCAIU3M,
HelTpanu3M. 3HayeHHe OMOTUYECKUX B3aUMOACHCTBUM [UIsl CYIIECTBOBAHUS
OpPraHK3MOB B IIPUPOJHBIX COOOIIECTBAX.

DKOJIOTMUECKHE XapaKTepUCTUKH mnonysiuud. (OCHOBHBIE IOKa3aTeian
NOMYJSIMUA: YHUCIEHHOCTh, IJIOTHOCTh, POXJIa€MOCTh, CMEpPTHOCTb, MPHUPOCT,
Murpanus. JlmHaMuka 4ucIeHHOCTH MOMYJISLUA U €€ Perysusl.

JlemoHcTpanum:

[Toptpetsi: A. I'ymOonbar, K. @. Pynbe, O. ['ekkensb.

Tabnuuel u cxembl: kapta «lIpupoansie 30HbI 3eminy, «Cpenpl 0OMTaHUS
opranusMoBy», «®Poronepuoausm», «llomynsuum», «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTHU NOMYJISIMU HHAY30puu-Tyhenbkuy, «llumieBbie memm.

JlaGopaTopHble U NpakTU4YecKue padoThbl:

JlabopaTtopHnas pabota Ne 3. «Mopdonoruueckne 0cCOOEHHOCTH pacTeHUN 13
Pa3HBIX MECT OOHUTaHUS.

JlabopaTtopHas pabora Ne 4. «BnusiHre cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktuueckast padbota Ne 2. «Ilocy€T NIOTHOCTH NOMYISIUNA Pa3HbIX BUJIOB
pacTeHUu».

Tema 4. Coo0mecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiectBO opranu3smMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BUAOBas,
NPOCTpAaHCTBEHHAasA, Tpoduueckass (muiueBas). Buabl-momunantsel. CBsizu B
OHOILIEHO3E.

DKkoJorudeckne CHucTeMbl (dKocuctembl). [loHsiTue 00 »sKOcHCcTeMe W
ounoreoneHo3e. @OYHKIMOHAIBHBIE KOMIIOHEHTBl 3KOCHUCTEMBI: MPOIYLIEHTHI,
KOHCYMEHTBI, peAYyLEHTbl. KpyroBopoT BEMIECTB U MOTOK 3HEPTUU B IKOCUCTEME.
Tpoduueckue (mumieBbie) YpPOBHH OHKOCHCTeMbI. [luieBble LEemu H  CETH.



OcHOBHbBIE TIOKa3aTENIM HKOCHUCTEMBI: OHOMacca, MPOAYKLHA. IDKOJIOTHYECKHE
nupamMubl: TPOAYKIHU, YHCICHHOCTH, Ouomaccel. CBOMCTBA 3KOCHCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKieccus.

[IpupoHbie PKOCUCTEMBI. DKOCUCTEMBI 03EP U peK. DKOCHCTEMa XBOWHOTO
VI IIUPOKOJIMCTBEHHOTO Jieca.

AHTpOTIOrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCHCTEMBI.
buonornyeckoe u X03MCTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpasue kak (akrtop ycroWunBocTH dKocucTteM. CoxpaHEHHE
OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emiie.

Yuenne B. U. Bepuaackoro o Omochepe. ['panurisr, coctaB U CTpyKTypa
ouochepnl. KuBoe BemecTBO U ero ¢yHkuuu. OcodbeHHOCTH Ouochepbl Kak
I00aNbHOW 3KOCUCTEMBI. J[MHaMHYecKkoe paBHOBecME M oOOpaTHasi CBS3b B
ouocdepe.

KpyroBopoThl BemecTB U OMOr€OXUMHUYECKUE ITUKIIBI 3JIEMEHTOB (yriepoa,
a30Ta). 30HAIBHOCTh OMoc(epbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3eMian. AHTPONOreHHbIE U3MEHEHUs B Onocdepe.
['mobGanbHbIE IKOJIOTHYECKUE TIPOOIIEMBI.

CocyiecTBoBaHue MIPUPOJIBI U YeJI0BEYECTBA. CoxpaHeHue
Ooropa3zHooOpasusi Kak OCHOBa ycTounBocTu 6uocdepsl. OCHOBA pallMOHATBLHOTO
yOpaBJIEHUsS MPUPOJHBIMU pECypcaMu U HUX UCIHOIb30BaHuE. JloCTHXKEeHUs
OMOJIOTMU U OXpaHa MPUPOJIbI.

JlemoHcTpanum:

[Hoptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Beprnanckuii.

Tabnuiel u cxembl: «llumesslie nenu», «buoIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie coobmiecTBa», «llenmn nuTtanusy», «IKoJOTHYECKasT NUPAMHUAAY,
«buocdepa u yenoBek», «IKOCUCTEMA ITUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA
XBOWHOTO  Jieca», «buorneHo3d BomoéMa», «ArpoleHo3», «lIpuMepHbie
AHTPOIIOTEHHBIE ~ BO3JCWCTBHS Ha IpuUpody», «BaxHelmme UCTOYHUKHU
3arpsA3HEHUs] BO3AyXa M IPYHTOBBIX BoA», «IlouBa — Ba)KHEWIIasi COCTABIISIONIAS
ouochepr», «DakTopsl Aerpaganuu mousy, «llapaukoBsiii d3GdexTy, «DaKkTOphI
pPaZMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «Oo0mas crpykrypa Ouochepni»,
«Pacnipoctpanenue xu3Hu B Ouochepe», «O30HOBBIT dKpaH Ouocheps,
«KpyroBopot yriepoaa B 6uochepe», «KpyroBopot azora B mpupoe».

O6opynoBaHue: MoJeib-anmuivKanus « Tunuunble OWOILIEHO3bD», TepOapuid
«PacTtutenbHble coobIIecTBaY, KoJuiekuun «buoiienos», «Bpenurenn BaxxHeWmx
CEIIbCKOXO3SIMCTBEHHBIX ~ KYJBTYp», TepOoapuu UM KOJUICKIMH pPACTEHUH U
JKUBOTHBIX, MPUHAJJICKAINE K Pa3HbIM JKOJIOTHYECKUM TPYIIIaM OJHOTO BHIA,
Kpacnas kuura Poccuiickoii ®denepanuu, H300pakeHUsS OXPaHIEMBIX BHIOB
pacTeHui U 5KUBOTHBIX.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMBI T1O
BMOJIOI'MN HA BA30OBOM YPOBHE CPEJIHEI'O OBILIEI'O
OBPA3OBAHUIA

Cornmacio ®I'OC COO, ycranaBiauBaroTcs TpeOOBaHUA K peE3yJbTaTam
OCBOCHMSI  OOyYarOIIMMUCS MporpaMM  cpefaHero obmero  oOpa3oBaHUS:
JUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType JIMYHOCTHBIX PE3YJIbTATOB OCBOEHUS MpeameTa «buosorus»
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONINE: OCO3HAHUE OOYYAIOIIMMUCS POCCUHCKOMN
TPaXJaHCKOM UAECHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONpPEACJICHUIO, HaJlWyMe MOTHUBAllMM K OOydeHHio  OHOJIOTrHuH,
[[EJICHANPABJIICHHOE PAa3BUTHE BHYTPEHHUX YOEXKIEHUU JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH MU MCTOPUYECKUX TPAAMUIUN pa3BUTUS OUOJOTUYECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[I€EHHOCTHO-CMBICJTOBBIMM  YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJOTUYECKOTO  O0pa3oBaHus, HAJIUYHWE HDKOJOTHMYECKOTO0 IPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTh 1I€JIA U CTPOUTD KU3HEHHBIC TITAHBbI.

JInyHOCTHBIE pe3yJibTaThl OCBOCHHS MpeameTa «buonorus» AOCTUTAOTCSA B
CANHCTBE YYEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTH B COOTBETCTBUU C
TPAAULIUOHHBIMUA POCCUICKHUMU COLMOKYJIBTYPHBIMU, UICTOPUUYECKUMH U TyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE IMpaBUIaMU U HOPMaMHU
MOBEJCHUSI W CIOCOOCTBYIOT TpOIECCaM CaMOIIO3HAHMS, CAMOBOCIHTAHHS U
CaMOpa3BUTHUSA, Pa3BUTUA BHYTPEHHEH TO3WIMHM JIMYHOCTH, TMATPUOTU3MA,
YBOXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPY/Ja U CTapIIEMy MOKOJIECHUIO,
B3aMMHOTO YBa)XKCHUS, OEPEKHOTO OTHOIIEHUS] K KYJIbTYPHOMY HACIEIUI0 U
TPaJULMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir Denepaiuu, npupoae u
OKPYKAIOIIEN CpELE.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUsI ydeOHoro mpeamera «buosorus
JIOJDKHBI OTPa)kaTh TOTOBHOCTH U CITIOCOOHOCTH OOYYArOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0O0IIeCTBa, PACHIUPEHHE >XHU3HEHHOTO
OMbITA U OMbITA AEATEILHOCTA B MPOILIECCE peaiv3allii OCHOBHBIX HaIpPaBIICHUI
BOCIIUTATEBHOU ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaKIaHCKOT0 BOCTIMTAHUS

c(hOpMHUPOBAHHOCTh TPAKIAHCKON MO3UIIMKM 00YyYaIOIIEerocs: Kak akTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

OCO3HAHHUE CBOUX KOHCTUTYLIMOHHBIX IIpaB M OOSI3aHHOCTEH, YBa)KCHUE
3aKOHa W MPaBOMOPSIIKA;



FOTOBHOCTh K COBMECTHOW TBOPYECKOW JESITEIBHOCTH NPU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIICHUN y4eOHBIX M MO3HABATENIbHBIX 3a/1a4, BBHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IMO3UIIMIO TIO OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMUA LEHHOCTSIMU U
COLMAJIBHBIM ITOJI0KEHUEM;

FOTOBHOCTh K COTPYAHUYECTBY B IIPOLECCE COBMECTHOI'O BBINOJIHEHHUS
y4eOHBIX, TMO3HABATEIBHBIX W MCCIEAOBATEIbCKUX 3a/lady, YBaXKUTEIHLHOIO
OTHOILIEHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMAHUTAPHOW U BOJOHTEPCKOMN AEATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

chOpMHUPOBAHHOCTh pOCCUCKON IpaXKIaHCKON UJICHTUYHOCTH,
NaTpUOTU3Ma, YBaKEHUS K CBOEMY HApOJy, YYBCTBa OTBETCTBEHHOCTH IEpPE]l
Ponunoi, ropaoctu 3a CBOW Kpai, cBOWO PoauHy, CBOM S3BIK U KYJIBTYPY,
IIPOLIIOE U HACTOSIIEE MHOTOHALIMOHAJIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACHEAUIO U MAMSTHUKAM IPUPOJIbI,
JTOCTUXEHUSIM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuUTHE OWOJOTUM, TMOHMMAHUS 3HAYCHUST OWOJOTMHM B TO3HAHUU 3aKOHOB
MIPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBRA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amute OTeyecTna,
OTBETCTBEHHOCTb 3a €r0 CyAb0Y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHUE IYXOBHBIX LIEHHOCTEW POCCUMCKOTO HApO/1a;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTUPYACH HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOLIEHHUE K CBOUM POJMUTENISM, CO3JaHUI0 CEMbU HA OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMHu HaposoB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYas ACTETUKY ObITa, HAy4YHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIIICHU;

MMOHMMAHHUE YMOIIMOHATBHOTO BO3/ICHCTBHUS )KUBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKECHUIO B Pa3HBIX BHUJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIIATh KAYECTBA TBOPUECKOM JINUHOCTH;

S) ¢usnyeckoro BocnuTaHus, GPOPMHPOBAHMSA KYJAbTYPbl 310POBbS U
IMOIMOHAJILHOIO 0JIarOnoJIyYns:



NOHMMAaHME W pealu3alus 3J0pOBOro U Oe3omacHOro olpa3a >XKHU3HU
(3mopoBOE  TUTaHUE, COOJIIOJICHME TUTMEHWYECKUX TMpaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pETyJsipHas Qu3nyecKas
aKTUBHOCTb), OEpEkKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

MOHMMAHUE LEHHOCTH MPaBUJI HWHIMBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBE/ICHUS B CUTYaIUAX, YTPOKAIOIIUX 37J0POBBIO U KU3HU JIIOICH;

OCO3HaHHUE TOCJIEACTBUN W HEMPUATHS BPEAHBIX MPHUBBIYEK (YMOTpeOIeHus
AJIKOT'0JIs, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYI0II00HE;

TOTOBHOCTh K aKTHUBHOM JESITEIIBHOCTU TEXHOJOTUYECKOH M COLMAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHUIMUPOBATH, IJIAHUPOBATh U CAMOCTOSITEIHHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

UWHTEpEC K pa3InyHbIM cdepaMm MnpodhecCHOHANIBHON ACSITEIBHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIK BBIOOpP Oyayuiell mnpodeccud U pearnu30BbIBATH
COOCTBEHHbIE KU3HECHHbIC TIJIaHbI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHMIO M CaMOOOPAa30BaHMIO HA
MPOTSIKEHNUU BCEH KU3HU;

7) 3K0JIOTMYECKOT0 BOCIIUTAHMSA

HKOJIOTUYECKU 1EJIECO00pa3HOE OTHOIIEHHE K MPUPOJIE KaK HCTOYHHKY
YKU3HHU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHUS;

MOBBIIIEHUE YPOBHA JKOJOTMYECKOH KYJbTYpbl: MPUOOPETEHUE OIbITa
IUIAHUPOBAHMSI TIOCTYNIKOB M OLIEHKM MX BO3MOXKHBIX TMOCJIEICTBHMA ISt
OKPYKaIOUIEN CPEIbI;

OCO3HAaHHME TJI00aTBHOr0 XapakTepa 3KOJIOTMUECKUX MpoOJeM M IMyTed HuX
pelIeHus;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpeTaeMble TPH HU3YYECHUU OHOJIOTHH
3HaHWS W YyMEHUS TIPU PEIICHHH TPoOJIeM, CBS3aHHBIX C PAIMOHAIBHBIM
IPUPOJIOTIOIB30BaHUEM  (COOJIIOJIEHHE  MpaBUJ  TMOBEIEHUS B MPUPOJIE,
HaIlpaBJICHHBIX Ha COXPAaHEHUWE PABHOBECHUS B JKOCHUCTEMaX, OXpaHy BHJOB,
PKOCHUCTEM, OrOchephl);

AKTUBHOE HEMNPUATHE JCUCTBUM, NPUHOCAIIMX BPEH  OKPYXKAKOUIEH
NPUPOIHON Cpelie, YMEHHE NPOrHO3UPOBATH HEOJIArONpPUATHBIE SKOJOTUYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEOTBpAIaTh UX;

HaJIM4KME PA3BUTOTO IKOJIOTMYECKOTO MBIIUICHHUS, YKOJIOTMYECKON KYJIbTYpHI,
OTbITa NEeSATEIbHOCTH HKOJIOTMYECKOM HaIpaBJIEHHOCTH, yMEHUs
PYKOBOJCTBOBaTbCS MMM B IO3HABATEJIBHOW, KOMMYHUKATUBHOMW M COLIMAIBHOU
MIPAKTUKE, TOTOBHOCTH K YYACTHUIO B IPAKTUUECKOMN NIESITEIBHOCTH SKOJIOTMYECKON
HaIlPaBJIEHHOCTH;

8) neHHOCTH HAYYHOI'O ITO3HAHMSA:



c(OPMUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKU M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOI'O Ha JIUAJIOTe
KYJbTYp, CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILIEHCTBOBAHUE SI3BIKOBOW M YHUTATENBCKOM KYJIBTYpbl Kak CpelICcTBa
B3aMMOJICUCTBUS MEXTY JIIOABMU U TIO3HAHUS MUPA;

NOHUMAaHUE CcrneuupuKku OUOJOTUM KaK HayKd, OCO3HaHUA €€ poyiu B
GbopMHpPOBaHUU PALMOHATIBLHOTO HAYYHOT'O MBIIIJIEHUS, CO3/IaHUU IIEJIOCTHOTO
NPECTaBICHUS 00 OKPYXalolleM MHUpPE KaK O €IUHCTBE MPUPOJIbI, YeJOBEKa U
o0IiecTBa, B MO3HAHUHM NPUPOJHBIX 3aKOHOMEPHOCTEH W pEIICeHUH MpoOieM
COXPaHEHUs PUPOTHOTO PABHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTH OWOJIOTUH JJISi COBPEMEHHOW IMBHIN3ALINU:
o0ecriedueHrss HOBOTO YpPOBHS Pa3BUTUS MEIUIMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pEelIaTh PECypCHblE  MPOOJEMBbI  Pa3BUTHS
4eJI0BEYECTBA, TIOUCKA MyTeH BBIXOAA U3 INIOOATBHBIX 3KOJOTMYECKUX MPOOJIEM U
o0ecrieueHuss  Mepexoja K  YCTOMUMBOMY — Pa3BUTHIO,  PallMOHAJIbHOMY
UCIOJIb30BAaHUIO TPHUPOJIHBIX PECYPCOB U (HOPMHUPOBAHHIO HOBBIX CTaHIApTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TIOJYYEHUH OMOJOTMUECKUX 3HAaHUM B LEJIIX
NOBBILIEHUSI OO0IIEH KyJNbTypbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKITMOHAJILHON TPaMOTHOCTH OOydaromuxcs, GopMHpPyeMOit
IPU U3YYCHUH OUOJIOTHH;

MOHMMAaHWE CYIIHOCTH METOJIOB MO3HAHUS, UCTIOIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM WCIIOJIb30BaTh TMOJy4YaeMble 3HAHWUA [Js aHaiau3a |
OOBSICHEHHSI SIBICHUN OKPYKAIOIIETO MUpPAa M MPOUCXOAININX B HEM M3MEHEHUH,
yMEHHE JeNlaTh OOOCHOBAHHBIE 3aKIIOYECHHS Ha OCHOBE HAaydHBIX (AKTOB U
UMEIOIINXCS JAHHBIX C IENBIO MOTYYCHHSI TOCTOBEPHBIX BHIBOIOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUAX;

OCO3HAaHUE LIEHHOCTH HAy4YHOW JAEATEeIbHOCTH, TOTOBHOCTH OCYIIECTBISTH
IPOEKTHYIO M UCCIIEA0BATEIbCKYIO 1€ATEIbHOCTh HHANBHUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IMOJYYEHHIO HOBBIX 3HAHMHA MO OWOJIOTUU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTIMHU.

METANPEAMETHBIE PE3YJIbTATDI

MertanpenMeTHble pe3yibTaThl OCBOCHHS yueOHOTo mnpeamera «buonorus»
BKJIIOYAIOT: 3HAYMMble i1  (OPMHPOBAHHUS MHUPOBO33PEHUSI O0YyUYaIOIIMXCSA
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHbIE) OOIIeHAYYHbIE MOHATHUSA, OTpPaXKarollre
LEJIOCTHOCTh HAy4YyHOM KapTHHBI MUpa U CHEeUUPUKY METOJO0B TMO3HAHUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX Haykax (BEIIECTBO, YHEpPrusi, SABJICHHE, MPOIECC,
CUCTEMa, Hay4yHbIH (akT, MPUHIUII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCJEIOBAHUE,  HAOMIOIEHHE, HM3MEPEHUE, OKCIEPUMEHT W  APYIHX),
yHHUBEpCajbHble yueOHble JeHCTBUS (TO3HABATENbHBIE, KOMMYHHKATHUBHBIC,



PETYJISTUBHBIE), oOecrevynBaromne dbopmupoBanue (YHKIIMOHATEHOM
IPaMOTHOCTH UM  COIMAJIBHOM KOMIETEHIMHM OOYYalolUXCsi, CIOCOOHOCTh
oOy4Jaronmxcs UCII0JIb30BATh OCBOCHHBIE MEXAUCIUTUIMHAPHEIE,
MHUPOBO33pEHUYECKHE 3HAHMS W  YHUBEpPCaJbHble y4eOHbIE JIEUCTBUS B
MO3HABATEJILHON M COLUANIbHOM MpPaKTHKE.

MertanpenMeTHble Pe3yJbTaTbl OCBOCHMSI MPOTPAMMBI CPEIHEro OOIIEero
00pa30BaHus JOJKHBI OTPaXKaTh:

OBaaneHue YHHUBepPCAJIbLHbIMH y4eOHBIMU NMOo3HABATEJIbHBIMHI
AeCTBUSIMM:

1) 6a30BbIe JOTHYECKHUE TeiHCTBHA:

CaMOCTOATENLHO  (opMyIHpOBaTH W aKTyaJIM3UPOBaTh  MpoOJemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJI30BaTh MPU OCBOCHWM 3HAHWA TPHEMBI JIOTHYECKOTO MBITUICHHUS
(ananm3a, cMHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIU, 0000IICHHUS), PAaCKPhIBATh CMBICI
OMOJOTUYECKUX TMOHATUM (BBIICTSATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIMBAThH
CBSI3U C JIPYTUMHU MOHSATUSAMH );

ONpENENATh 1ETU JeATEIbHOCTH, 3ajaBas NapaMmeTpbl W KPUTEPUU UX
JIOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACATEIHHOCTU C TOCTABICHHBIMU LIEIISIMU;

UCITI0JIb30BaTh OMOJIOTUYECKUE MOHATHUS IS OOBsICHEHUSI (DaKTOB U SBJICHHIM
YKUBOM MIPUPOLBI;

CTPOUTH JIOTHUECKHE pPaCCYXIACHUS (MHIYKTUBHBIC, IEAyKTUBHBIC, IIO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W TIPOTHBOPEYMSI B PacCMAaTPHUBACMBIX
SIBJICHUSIX, (DOPMYJITUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MIPUMEHSTH CXEMHO-MO/ICITbHBIE cpencTtBa IS TIPEICTABIICHUS
CYIIIECTBCHHBIX CBSI3€ll M OTHONICHWUH B M3y4aeMbIX OMOJOTHYCCKUX OOBEKTaX, a
TaK)K€  TMPOTUBOPEUMH  PaA3HOTO  pOJAA,  BBIABICHHBIX B Pa3IWYHBIX
UH(OPMAITMOHHBIX UCTOYHUKAX;

pa3pabaThiBaTh IJIAH PEIICHHUS MPOOJEeMbl ¢ YYETOM aHaIM3a UMEIOITUXCS
MaTepHaTbHBIX M HEMATEPUATLHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBHI B ICSITEIIbHOCTh, OIICHUBATH COOTBETCTBHE PE3YIHTATOB
1EJI5IM, OLICHUBATh PUCKH TIOCTIEACTBUMN JCSITEIBHOCTH;

KOOPJIMHUPOBaTh W  BBHINIOJHATH PpabOTy B  YCJIOBHUSIX  PEAIBHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMO,ICHCTBHSI;

pa3BUBATh KPEaTHBHOE MBIIIICHUE TP PEIICHUH )KH3HEHHBIX MPOOJIEM.

2) 6a30BbIE MCCJIEI0OBATEIbCKHE IeHCTBHS:

BJIAJICTh HABBIKAMH y4EOHO-HCCIICIOBATEIIBCKON U MMPOCKTHOM JCSITEIBHOCTH,
HaBBIKAMHM  pa3peuieHusi MpoOsieM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATENILHOMY MOMCKY METO0B PEUICHUS] TPAKTUYECKUX 3aa4, IPUMEHEHHUIO
Pa3IMYHBIX METO/IOB MTO3HAHUS;

WCIIOJIB30BATh PA3IMYHBIE BUILI JACSITEIBHOCTA IO TOJYyYEHUIO HOBOTO
3HAHWS, €T0 HWHTEPHpPETAlNH, MNPeoOpa3oBaHUI0 W TNPUMEHEHHIO B YYEOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPH CO3/IaHUU YICOHBIX M COITUATBHBIX TPOEKTOB;



(dbopMUpOBaTh HAYyYHBIN TUI MBIIUICHUS, BIAJETh HAYYHOH TEPMUHOJIOTHEH,
KJIIOYEBBIMU MTOHATHSIMU U METOJIaMU;

CTaBUTb U (OPMYyJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHON
NESATEIIbHOCTH U )KU3HEHHBIX CUTYalUsIX;

BBISIBJISITH NPUYMHHO-CJICACTBEHHBIE CBSI3M U aAKTyaJIU3MpOBaTh 3aJady,
BBIIBUTaTh TUINOTE3Y €€ pEelIeHUs, HaXOAWTh apryMEHThbl Ui J10Ka3aTelbCTBa
CBOMX YTBEP)K/ICHUH, 33/1aBaTh IapaMeTPbl U KPUTEPUU PELICHMUS;

aHAIM3UPOBaTh IIOJIyYCHHBIE B XOJE PpELICHHsS 3aJa4d  pe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYULIECTBJISITh LEJIECHANPABICHHBIA MMOUCK IEPEHOCa CPEACTB U CIIOCOOOB
NENCTBUS B MPO(PECCUOHANBHYIO CPENY;

YMEThb IEPEHOCUTh 3HAHUS B IO3HABATEJIbHYI0 U MPAKTUYECKYH OOJacTH
KU3HEIEATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTe;

BBIIBUTaTh HOBBIE HJIE€U, NpEUlaraTh OPUTMHANbHbBIC MOJAXOAbl U PELICHHUS,
CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTEPHATUBHBIC PELICHMUS.

3) pabdora ¢ ungopmanmei:

OpPUEHTHPOBATHCS B PA3IMUYHBIX UCTOYHHKAX MHPOpPMAIMH (TEKCTe y4eOHOTro
nocoOusi, HAYYHO-TIOMYJIAPHOM JUTEpaType, OHOJOTHYECKHX CIIOBapsX U
CIPaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3zax NaHHbIX, B WHTepHETE), aHaIU3upOBATH
MH(OPMAIMIO PA3IMYHBIX BUJOB U (POPM MPEACTABICHUS, KDUTUUECKU OLIEHUBATh
e€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;

(GbOopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METObI MPU TMOUCKE U
otbope Ouosorndeckoi MHMOpMaIUKU, HEOOXOAUMOM JJIsi BHIOJHEHUSI YUEOHBIX
3ajay;

npuoOpeTaTh ONBIT HCHOJIb30BaHUS HMH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPLIEHCTBOBATh KYJbTYpYy AaKTUBHOT'O MCITOJIb30BAHUS PA3JIMYHBIX
MIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMANbHYIO  (GOpMYy  TNpEACTABICHUS
ounonornyeckor uHbopMaIu (cxeMbl, rpadyKe, TUarpaMMbl, TAOJIUIIBI, PUCYHKH
H Ipyroe);

UCIIOJIb30BaTh HAy4HbIA A3BIK B KayecTBE CpeAcTBa mpu pabore ¢
Ovonornyeckod HMHPOpMaLMEH: MTPUMEHATh XHUMHUYECKHE, (U3UYECKUEe U
MaTeMaTUYeCKUe 3HAaKU W CUMBOJBI, (HOpMyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEJCTBA
HarJIsHOCTH;

BJIAaJ€Th  HABbIKAMU  pPAclO3HABaHMS U 3alUUThl  MHpOpMauH,
uHGOPMAIIMOHHON 0€30MaCHOCTH JTUYHOCTH.

OBiaieHHe YHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMH A€liCTBUSIMM:

1) obmenme:



OCYIIECTBIISATH KOMMYHUKAIIMH BO BCeX chepax KU3HHU, aKTUBHO y4aCTBOBATH
B JMAJIOTe€ WJIM JMCKYCCHUU MO CYIIECTBY OOCYyXaaemMoil TeMbl (yMEHHE 3a/7aBaTh
BOIIPOCHI, BBICKA3bIBATH CYXKJCHHS OTHOCUTEIBHO BBIIIOJIHEHUS IMpeaJiaraeMoun
3a/1a4d, YYUTHIBATh MHTEPECHI U COTJIACOBAHHOCTH IMO3UIUN APYIUX YYAaCTHHUKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HeEBepOaJbHbIE CpEACTBA OOIIECHMs, TOHMMATh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIIOK BO3HUKHOBEHHS KOH(JIMKTHBIX CUTYyaluH,
YMETh CMSTYATh KOH(QJIMKTHI U BECTH IIEPETOBOPHI;

BJIQJICTh PA3IUYHBIMU CIIOCOOAMU OOIIECHUS U B3aUMOJCHCTBUS, TOHUMATH
HAMEPEHUs IPYTUX JIOJIEH, MPOSBIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOU GopMe (hopMyIupoBaTh CBOM BO3PAKECHHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3pPEHHS C HCIIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasl IesITeJIbHOCTh:

MIOHMMATh U KCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUILYAIbHOU
paboThI IPU PEIICHUH OMOJIOTHYECKOUN Mpo0OsieMbl, 000CHOBBIBATH HEOOXOAUMOCTD
MPUMEHEHUS TPYNIOBBIX (DOPM B3aMMOJICHCTBUS MPHU PEIICHUN YIeOHOM 3a1auH;

BBIOMpPATh TEMATHUKy M METOJbl COBMECTHBIX JEUCTBHM C y4€TOM OOIIUX
WHTEPECOB U BO3MOKHOCTEN KaXKJIOTO YJIEHA KOJJIEKTUBA;

NPUHAMATh I1I€IM  COBMECTHOM  JEATENbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA TO €€ NOCTHKEHUIO: COCTABIISITH IUIAH JEHUCTBUI,
pacrpeniensaTh pPojii C Y4E€TOM MHEHHUM YYaCTHUKOB, OOCYXAaTh pE3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOETr0 BKJIAJa M KAXKIOTO Yy4YaCTHHKA KOMAaHIbl B
o0l pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejJiarath HOBBIE TPOEKTHI, OILEHHBATh UJEHU C TO3UIMHA HOBHU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYILIECTBJISITh MO3UTUBHOE CTPATETMYECKOE TOBEJCHHE B Pa3IMYHBIX
CUTYaIMsSIX, TPOSBJISITH TBOPUYECTBO U BOOOpaKEeHNE, OBITh MHUIIMATHBHBIM.

OBJiaieHNe YHHBEPCAIbHBIMH PEryJSTUBHBIMU AeHCTBUSIMMH:

1) camoopraHu3anusi:

WCIIOJI30BaTh OHOJIOTMYECKUE 3HAHWS JUIsl BBISBICHUS TIPOOJIEM W UX
pEIIeHUs B )KU3HEHHBIX U yU€OHBIX CUTYyAITUsX;

BBIOMpAaTh Ha OCHOBE OHOJIOTMYECKHX 3HAHUU I1I€JIEBbIE U CMBICIOBBIC
YCTAHOBKH B CBOMX JCHCTBHSX W TMOCTYIKAaxX MO OTHOLIEHUIO K >KUBOM MPHUPOJIE,
CBOEMY 3/I0POBBIO U 3/I0POBbIO OKPYKAIOIIUX;

CaMOCTOATENbHO OCYIIECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIISTH
po0seMbl, CTaBUTh U (HOpMYIUpOBaTH COOCTBEHHBIEC 3a7aud B 00pa30BaTEIbHON
JEATEIIbHOCTH U JKU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IUIAH PEIMICHHS TpoOJeMbl ¢ y4€ToM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEIMTOYTCHHI;

JlaBaTh OLIEHKY HOBBIM CHUTYalHsIM;

pacIMpATh paMKH Y4eOHOTO MpeaMETa Ha OCHOBE JIMYHBIX MPEAOYTECHUN;



JieN1aTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBAThH €ro, OpaTh OTBETCTBEHHOCTh
3a pelleHHE;

OIICHUBATH MPHOOPETEHHBIIH OITBIT;

CIOCOOCTBOBATh (OPMHUPOBAHHMIO M TPOSBICHHIO IMHPOKON JPYIUIIMH B
pa3HbIX 00JacTAX 3HAHWH, MOCTOSHHO IIOBBIIIATH CBOW 0Opa30BaTE/IbHBIA M
KYJbTYPHBIN YPOBCHb.

2) CAaMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHTYalldsM, BHOCHTh KOPPEKTHUBBI B JIEATCIBHOCTD,
OILICHHBATh COOTBETCTBUE PE3YJILTATOB IICIISIM;

BJaJCTh HAaBBIKAMHM  IIO3HABATEAbHONH  pedIeKCMH KaK  OCO3HAHHS
COBEPIIACMBIX JCHCTBUH M MBICIMTEIBHBIX IIPOIIECCOB, HX pE3YJIbTaTOB U
OCHOBAHHUM, HCIIONB30BaTh NPUEMBI pedIeKCHU UIS OICHKH CHTYyallld, BhIOOpa
BEPHOTO PEICHHUS;

yMETh OIICHWBAaTh PUCKA W CBOCBPEMECHHO NPUHMMATH PELICHHS [0 HX
CHIDKCHHMIO;

NpPUHUMATh MOTHBBI M apryMEHTBl JPYTHX TIPHU aHajdu3e pPe3yJIbTaToB
JCSITETIbHOCTH;

3) npuHsATHE CeOs M APYTUX:

NPUHUMATh ceOsl, TOHUMAas CBOM HEJIOCTATKU M JOCTOWHCTRA,

NpUHUMAaTh MOTHBBI M apryMEHTBl JPYTHX TMPH aHaIu3e pe3yJbTaToB
TeSITETbHOCTH;

NPU3HABATh CBOE MPABO U MPABO IPYTUX HA OLIHOKH;

pa3BUBATh CIIOCOOHOCTH MOHUMATh MHP C MO3MIIMK APYTOro YeI0BeKa.

HPEIMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3ynbTarbl OcBOoeHHUs mporpammbl COO mo Ouonoruu Ha
0a30BOM YpOBHE BKJIIOUAIOT crienuduyeckue 1t yueOHoro npeamera «buonoruspy
HAy4YHBIC 3HAHUSA, YMEHHUSA U CHOCOOBI TEHCTBUN MO OCBOEHHUIO, HHTEPIPETALUN U
npeoOpa3oBaHNI0 3HAHUH, BUABI JEATEIBHOCTH MO MOJYYCHHIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHUW B PA3JMYHBIX yUEOHBIX CHUTYaIlUAX, a TAKKE B PEaTbHBIX
KU3HCHHBIX CUTYaIlUsX, CBA3aHHBIX ¢ Owuosorueil. B mporpamme mpeameTHbIe
PE3yNbTATHl IPEACTABIICHBI TIO TO1aM O0yUYEHUS.

[TpenmeTHbIe pe3yabTaThl OCBOEHUs ydueOHoro mpeamera «buomorus» ¢ 10
KJlacce TOJKHBI OTPaXaTh:

c(OpMUPOBAHHOCTH 3HAHUNA O MECTE U POJIM OMOJIOTHUH B CUCTEME HAYYHOIO
3HaHUs ECTECTBEHHBIX HAayK, B (OPMHUPOBAHMHM COBPEMEHHOW eCTECTBEHHO-
HAyYHOW KapTUHBI MUpPAa M HAYYHOTO MHPOBO33PECHHS, O BKJIAJE POCCHHUCKHUX U
3apyOeXKHbIX YYEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTHH, (PYHKIIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa ISl pEIICHUS )KM3HEHHBIX 3a/1a4;

YMEHUE PpaCKpbIBATh COJEpkKaHUE OMOJIOIMYECKUX TEPMUHOB U TOHSTHIL:
KU3Hb, KJIETKA, OpraHu3M, MeTabonu3M (0OMEH BELIECTB U MpEeBpalIeHUE
SHEpPruM), TOMEOCTa3 (CaMOpEryslts), ypOBHEBAs OpraHU3allus KUBBIX CHUCTEM,



CaMOBOCIPOU3BEAECHUE (PENPOIYKLKA), HACIEICTBEHHOCTh, U3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTHUYECKHEe Teopuu (KIETOYHas, XPOMOCOMHasl,
MyTallMOHHAs, IEHTpaJibHasg JOrMa MOJIEKYJIApHON Ouosorun), 3akoHbl (I
Mennens, T. Moprana, H. 1. BaBunoBa) u yuenus (o 1ieHTpax MHOrooOpasus u
MPOUCXOXKJIEHUS KylbTypHbIX pacteHuil H. . BaBunosa), onpenensTs rpaHuiibl
WX IPUMEHUMOCTH K )KUBBIM CHCTEMAaM;

YMEHHE BJIaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOIIOIEHUE U
ONHMCAHHUE YKUBBIX CHUCTEM, IPOLECCOB U SIBICHUWI, OpraHu3aiusi U MpPOBEIACHUE
OMOJIOTMYECKOTO  3KCIEPUMEHTA,  BBIABM)KEHUE  THUIIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXKJy HMCCIEIyEeMbIMH BEIMYMHAMHU, OOBSICHEHHE MOIYYEHHBIX
pE3yNbTATOB, UCIOJIb30BAHHBIX HAYYHBIX NOHSITHH, TEOPHd M 3aKOHOB, YMEHHE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIICIATH CYIIECTBEHHBIE NPU3HAKH BUPYCOB, KJIETOK IIPOKApHOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BEIECTB W MPEBpALICHUs] HEPTUU B KIIETKE, (DOTOCHUHTE3A,
IUIACTUYECKOT0 M JHEPreTMYEcKOro oOMEHa, XEMOCHHTE3a, MHTO3a, Meno3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, HWHIAUBHIYAIBHOIO Ppa3BUTUS  OpraHu3Ma
(oHTOTEHER);

YMEHHE NMPUMEHSATh MOJyUYEHHBbIE 3HAHUS A1 OOBSACHEHUS OMOJOTHYECKHX
IIPOILIECCOB W SIBJICHUM, IJII NPUHATHS MPAKTUYECKUX PELICHUN B MOBCEIHEBHOMU
XKU3HH C LeJbl0 o0ecreyeHus: 0e30MacHOCTH CBOEro 3[0pOBbs M 340POBBSA
OKPYXAaIOLUX JOJEH, COOMI0IEHNS HOPM IPAMOTHOT'O MOBEJICHUS B OKPYKAIOIIEH
OPUPOAHON cpele, MOHUMaHUE HEOOXOIMMOCTH MCHOJb30BAHUS JTOCTUKEHUN
COBPEMEHHOMU OHMoIOrNu u OMOTEXHOJIOTHUH TUIS pPalMOHATILHOTO
IPUPOAOTIOIb30BAHNS;

YMEHUE pelIaTh 3JIEMEHTAPHbIE T'E€HETUYECKHWE 33aJadyd Ha MOHO- U
TUTUOPUIIHOE CKpEIMBAaHUE, CLEIJICHHOE HacjelI0BaHUE, COCTaBIISATh CXEMbI
MOHOTHOPHIHOTO CKpEIIMBAHMs IJIsl MpelCKa3aHUsl HaclIeJOBaHMS MPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBIMOJIHATH JTA0OPATOPHBIE W TPAKTUYECKUE PadOThI, COOIIOATH
npaBuia npu paboTe ¢ ydeOHbIM U J1a00paTOPHBIM 000PYI0BaAHUEM;

YMEHHE KPUTHUYECKH OIEHUBaTh U HUHTEPIPETHUPOBAThH HHGPOPMAIUIO
OMOJIOTMYECKOTO  COJEP)KAHMSI, BKIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MACCOBOM MH(pOPMALIUU, HAYYHO-TIOMYJISIPHBIE
MaTepHuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHUN B OHOJIOTHH,
MeIUIMHE, OMOTEXHOJIOTUH;

YMEHUE CO3/1aBaThb COOCTBEHHbIE IHMCbMEHHBIE M YCTHBIE COOOUIEHUS,
0000111ast OMOJIOTMYECKYI0 UH(POPMALIMIO U3 HECKOJIbKUX MCTOYHUKOB, IPAMOTHO
WCIT0JIB30BATh NOHATUIHBIN anmapaT OMOJOTUH.

[IpenMeTHbIe pe3yabTaThl OCBOEHUS ydeOHOro mpeameta «buonorus» ¢ 11
Kjlacce JOJDKHBI OTPaXKaTh:



c(hOpMUPOBAHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTHU B CHCTEME HAyIHOTO
3HAaHUs ECTECTBCHHBIX HayK, B (OPMHUPOBAHMHM COBPEMEHHOW eCTECTBEHHO-
HAyYHOW KapTUHBI MUpPAa W HAYYHOTO MHPOBO33PCHHS, O BKJIAJEe POCCUHUCKHX U
3apyOeXKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHOJOTHH, (PYHKIIMOHAIBHOU
I'PaMOTHOCTH Ye€JIOBEKa ISl PEIICHHUS KU3HEHHBIX 3a/1a4;

YMEHHE DPACKpPBIBATh COJACpKAHHE OMOJOTMYECKUX TEPMHHOB WM TOHSTHIA:
BUJI, TIOMYJISALNS, TeHO(DOH, SBOIIOIMS, ABIKYIINE CUIBI ((DaKTOPBHI) IBOJIOINH,
MIPUCTIOCOOJICHHOCTh OPTaHW3MOB, BHUI000pa30BaHUE, SKOJOTHYECKUE (PaKTOPHI,
DKOCUCTEMA, TMPOAYIEHTHI, KOHCYMEHTBHI, PEAYIEHThI, IIeMd  MUTaHUS,
AKOJIOTHYECKas pamMua, OMoreoleHos, onocdepa;

YMEHHE W3JaraTh OHOJOTHYECKHEe TEOpHH (SBOMIONMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKAash TEOPHUS OBONIOIMH), 3aKOHBI M 3aKOHOMEPHOCTH
(3apogapieBoro cxonacrtea K. M. bapa, uepenoBaHusi rjaaBHbIX HaIlpaBiICHUN H
nyteit ’Bomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEIENISTh TPAHUIIBI UX TPUMEHUMOCTH K KMBBIM CHCTEMAM,;

yMEHUE BJIaJIETh METOJIAMU HAYYHOTO MO3HAHUSI B OMOJIOTHH: HAOIIOJCHUE U
ONKMCAHHUE YKUBBIX CHUCTEM, NPOILIECCOB M SBJIICHUM, OpraHu3als U IMPOBEICHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEX]Iy MCCIIEyeMbIMH BEJIIMYMHAMU, OOBSICHEHHE IMOJTYYECHHBIX
pE3yNbTaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHSATHH, TEOpHU W 3aKOHOB, YMEHHE
JIeNaTh BBIBOJIBI HA OCHOBAHWH TIOJIYYCHHBIX PE3yJIbTaTOB;

YMEHHUE BBIICIATH CYIICCTBEHHBIC TPU3HAKU CTPOCHUS OMOJOTHYECKHUX
OOBEKTOB: BHJOB, TMONYJAHWA, TPOAYIEHTOB, KOHCYMEHTOB, PEIyIICHTOB,
OMOTEOIIEHO30B W  JKOCHUCTEM, OCOOCHHOCTH TMPOIECCOB: HACIEACTBEHHON
W3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJIEHHOCTH
OpPraHU3MOB, JIEUCTBHS JKOJOTHYECKUX (PAKTOpPOB Ha OpPraHWU3MBI, IEepeHoca
BEI[ECTB W TIOTOKA DHEPTMM B DKOCHUCTEMAax, AHTPOMOTEHHBIX HW3MEHEHUH B
HPKOCUCTEMAax CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB M OHOTr€OXMMHUYECKHX
IIUKJIOB B OMocdepe;

yMEHUE MPUMEHATH MOJyYCHHbIE 3HAHUS JJISI OOBSICHEHUS OMOJOTHYECKUX
IPOLIECCOB U SIBJICHUU, JJIs1 NMPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
XKU3HU C 1eNplo obOecriedeHus: 0e30MacHOCTH CBOETO 3J0POBbSI U 3JI0POBbS
OKPYXAIOIIUX JIOJIEH, COOMI0/IEHNST HOPM IPAMOTHOTO MOBEJICHUS B OKPYKAIOIICH
NPUPOIHONW cpee, MOHUMaHWE HEOOXOIWMOCTH WCIOJNb30BaHUS JTOCTHKCHUIN
COBPEMEHHOW OMOJIOTHH JIJISl palliOHATEHOTO MPUPOIOIIOIB30BAHNUS;

YMEHHE PeIaTh dJIEMEHTapHbIE OMOJIOTUYECKUE 3a/1aul, COCTABISATH CXEMBI
NepeHoca BEIIeCTB U SHEPTUU B dIKOCUCTEMAX (1[eMU MUTaHUS);

YMEHHE BBIMOIHITH JIA0OPATOPHBIE M TPAKTHUECKHE PadOThI, COOIIOAATH
MpaBuJia Mpy padboTe ¢ ydeOHBIM U JTabOpaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIICHWBATh M HWHTEPIPETUPOBATH HHPOPMAITHIO
OMOJIOTMUECKOTO  COJAEP)KAHUSA, BKIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAHUSA W3
pPa3TUYHBIX UCTOYHUKOB (CPEACTBA MACCOBOW MH(OPMAIINU, HAYYHO-TIOMYJISIPHBIC



MaTepuaibl),  paccMaTpWBaTh  TIOOATBHBIE  DKOJIOTHYECKHE  MPOOIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHHUE CO03/1aBaTh COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOLICHUS,
0000111ast GMOJIOTHYECKYI0 MH(POPMALIMIO M3 HECKOJIbKUX MCTOYHUKOB, IPAMOTHO
UCITI0JIb30BATh MOHATUIHBIN anmapaTt OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

HanmenoBaHue pa3jiesioB U TeM
NMPOrpaMmbl

buoiiorus kak Hayka

JKuBBIle cucTeMBI B UX opraHu3anus

KoauuecTBO 4acoB

Bcero

IpakTuyeckue
padoThI

0.5

DJIeKTpOHHbIe (LM (POBbIe)
o0pa3oBaTe/ibHbIEe pecypChl

bubnunorexa LIOK
https://m.edsoo.ru/7f41¢292
«DenepanbHbIA HEHTP
UH(POPMALMOHHO-
00pa3oBaTeNbHBIX PECYPCOB
(OLHOP)» (http://fcior.edu.ru)
«EnuHas KOJUICKIUs [U(PPOBBIX
00pa30BaTEIbLHBIX PECYPCOBY
(http://school-collection.edu.ru)
Poccniickas a5ekTpoHHAs
mkouna (https://resh.edu.ru)
bubmunoreka IIOK
https://m.edsoo.ru/7f41¢292
«DenepanbHbIi LEHTP
MH(pOPMaIMOHHO-
00pa3oBaTeNbHBIX PECYPCOB
(OLIOP)» (http://fcior.edu.ru)
«EnuHas xoyutekus mugpoBbIx
00pa30BaTEIBLHBIX PECYPCOBY
(http://school-collection.edu.ru)
Poccniickas aekTpOHHAs
mkouta (https://resh.edu.ru)

XHUMHUYECKUHN COCTAB U CTPOEHUE KIIETKH

but6mmoreka [IOK
https://m.edso0.ru/7f41c292
«®DenepanbHbIi LEHTP
nH(}OpPMaLIMOHHO-
00pa3oBaTeNbHBIX PECYPCOB



https://m.edsoo.ru/7f41c292
http://fcior.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f41c292
http://fcior.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f41c292

4 KuzaenesaTeabHOCTD KIETKHU

PazmHOXeHME M MHIUBUAYAIBHOE PA3BUTHE
OpraHU3MOB

(®LIHOP)» (http://fcior.edu.ru)
«EnuHas xomeKus U poBhIX
00pa30BaTeIIbHBIX PECYPCOBY»
(http://school-collection.edu.ru)
Poccuiickas anexkTpoHHas
mkosa (https://resh.edu.ru)
bubnunorexa LIOK
https://m.edsoo.ru/7f41¢292
«DenepanbHbIA HEHTP
nH(pOpMaIMOHHO-
00pa30BaTeNbHbIX PECYPCOB
(®LIIOP)» (http://fcior.edu.ru)
«EnuHas KOJUIeKIUs IUPPOBBIX
00pa30oBaTeIBLHBIX PECYPCOBY
(http://school-collection.edu.ru)
Poccuiickas 3eKTpoHHAs
mkosa (https://resh.edu.ru)
bubnunoreka LIOK
https://m.edsoo.ru/7f41¢292
«DenepanbHbIi LHEHTP
UH(}OPMaILMOHHO-
00pa3oBaTeNbHBIX PECYPCOB
(OLIOP)» (http://fcior.edu.ru)
«EnuHas xoyutekus mugpoBbIx
00pa30BaTEILHBIX PECYPCOBY»
(http://school-collection.edu.ru)
Poccniickas anexkTpoHHast
mkouta (https://resh.edu.ru)

HaciencTBeHHOCTh U H3MEHYHNBOCTE
OpraHU3MOB

but6mmorexa [IOK
https://m.edso0.ru/7f41c292
«®DenepanbHbIi LEHTP
nH(pOpMaLMOHHO-
00pa3oBaTeNbHBIX PECYPCOB
(®LIOP)» (http://fcior.edu.ru)



http://fcior.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f41c292
http://fcior.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f41c292
http://fcior.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f41c292
http://fcior.edu.ru/

«Enunas xoytekus muppoBbIX
00pa3oBaTeIbHBIX PECYPCOB»
(http://school-collection.edu.ru)
Poccuiickas anexkTpoHHast
mkomna (https://resh.edu.ru)

Cenekiust opranu3mMoB. OCHOBBI
OHOTEXHOIOT MU

bub6nmoreka [IOK
https://m.edsoo.ru/7f41¢292
«DenepanbHbIA LHEHTP
nH(pOpMaIMOHHO-
00pa3oBaTebHBIX PECYPCOB
(OLHOP)» (http://fcior.edu.ru)
«EnuHas xomuteKus HupOBBIX
00pa30BaTEIbLHBIX PECYPCOBY
(http://school-collection.edu.ru)
Poccniickas a5ekTpoHHas
mkouna (https://resh.edu.ru)

8 PesepsHOE Bpems
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4.5

bubmuoreka [{OK
https://m.edsoo.ru/7f41c292
«®DenepanbHbIN LEHTP
UH(POPMAILIMOHHO-
00pa30BaTeNbHbIX PECYPCOB
(®ILIIOP)» (http://fcior.edu.ru)
«EnuHast koyekus 1udpoBbIX
00pa3oBaTeNBHBIX PECYPCOBY
(http://school-collection.edu.ru)
Poccwuiickast anekTpoHHas
mikouia (https://resh.edu.ru)



http://school-collection.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f41c292
http://fcior.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f41c292
http://fcior.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/

11 KIIACC

Ne i/

HaumeHoBaHue pa3iesioB U TeM
NPOrpamMMbl

DBOJOLMOHHAS OUOIOT U

Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha
3emite

Opranu3Mel 1 OKpyKaroIas cpeia

KoanyecTBo 4acosB

Beero IIpakTn4yeckue
padoTshI
9 1
10 0.5
5 1.5

DJieKTpoHHbIe (uGpPOBbIE)
oOpa3oBaTe/IbHbIE PecypChl

bubmuoreka [JOK
https://m.edsoo.ru/7f41cc74
«DenepalbHbIN UEHTP
nH(pOpPMaIUOHHO-
00pa3zoBaTEeIbHBIX PECYPCOB
(OLIIOP)» (http://fcior.edu.ru)
«EnuHast KoJuteKus @ poBbIX
00pa3oBaTeIbHBIX PECYPCOBY
(http://school-collection.edu.ru)
Poccuiickas 3;1eKTpOHHAS IIIKOJIA
(https://resh.edu.ru)

bu6mmoreka [IOK
https://m.edsoo.ru/7f41cc74
«DenepabHbIN UEHTP
MH(OPMaLIOHHO-
00pa3oBaTEeNbHBIX PECYPCOB
(®LIOP)» (http://fcior.edu.ru)
«EnuHas xoyuteknus g poBbIx
00pa30BaTeNbHBIX PECYPCOB»
(http://school-collection.edu.ru)
Poccuiickas anexkTpoHHas mKoia
(https://resh.edu.ru)

bu6mmorexa [IOK
https://m.edsoo.ru/7f41cc74
«DenepabHbIN UEHTP
MH(OPMaLIOHHO-
00pa30BaTEeNbHBIX PECYPCOB
(OLIOP)» (http://fcior.edu.ru)
«EnuHas xoyuteknus g poBbIx



https://m.edsoo.ru/7f41cc74
http://fcior.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f41cc74
http://fcior.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f41cc74
http://fcior.edu.ru/

4 Coo011ecTBa 1 SKOJIOTUYECKUE CUCTEMBI

5 PesepBHoe Bpems

10

00pa30BaTeIbHBIX PECYPCOBY
(http://school-collection.edu.ru)
Poccuiickas snexkTpoHHas 1mKosa
(https://resh.edu.ru)

bubmuoreka [JOK
https://m.edsoo.ru/7f41cc74
«DenepasibHBIN HEHTP
MH(POPMAIMOHHO-
00pa3oBaTeIbHBIX PECYPCOB
(®LIIOP)» (http://fcior.edu.ru)
«EnuHast KoJuteKus @ poBbIX
00pa3oBaTEIbHBIX PECYPCOBY
(http://school-collection.edu.ru)
Poccuiickas 3;1eKTpOHHAS IIIKOJIA
(https://resh.edu.ru)

bu6mmoreka [IOK
https://m.edsoo.ru/7f41cc74
«DenepanbHbIN HEHTP
MH(OPMaLIOHHO-
00pa3oBaTeIbHBIX PECYPCOB
(®LIOP)» (http://fcior.edu.ru)
«EnuHas xoyuteknus g poBbIx
00pa30BaTeNbHBIX PECYPCOB»
(http://school-collection.edu.ru)
Poccuiickas anexkTpoHHas mKoia
(https://resh.edu.ru)

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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http://school-collection.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f41cc74
http://fcior.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f41cc74
http://fcior.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/

YYEBHO-METOJJNYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBSA3ATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JIS1 YYEHHUKA

* buonorwus, 10 xnacc/ Ilaceunnk B.B., Kamenckwmit A.A., Pyomos A.M. u ap.;
ITon penakuueit [laceunuka B.B. AxknmonepHoe o611ectBo «31aTenbeTBo
«ITpocsenienue»

* buonorus, 11 knacc/ [Taceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u nip.;
ITon penakuueit [laceunuka B.B. AximonepHoe o61ectBo «3marenbeTBo
«ITpocsenienue»

METOJINYECKHUE MATEPUAJIBI JIJIS1 YUUTEJISA

1. buomorus B Tabiuiax u cxemax. boranuka, 30010rus, aHaTOMHUS, 00IIIast
ouosiorus. / aBT. - cocT. A.M.Hukumos, P.A.IlerpocoBa. — M.: Unekca, 2002.
— 104 c.

2. Metonuueckue nocooust K yaeOHuKaMm, IOypouHbIe pa3paboTKu (Ha caiite
m3natenncTBa "[lpocseiienue")

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
HUHTEPHET

- @enepalibHbIN HEHTP HHPOPMALMOHHO-00Pa30BaTEIBHBIX PECYPCOB
(®LUHOP) (http://fcior.edu.ru)

- Enunas xomnekmus mudpoBsix o0pazoBareabHbIX pecypcor (http://school-
collection.edu.ru)

- lHTepHeT-pecypchl HA YCMOTPEHUE YUUTEISI U O0YHaIOIIHXCS

- bubmmoteka L{OK (https://m.edsoo.ru)

- Poccutiickas snexrponnas mkosa (https://resh.edu.ru)



