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IMNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mnporpamMmbl MO OHOJOTHM TEOPETUYECKYIO OCHOBY JUIS
ONpeJeNeHus] MOAXO0J0B K (OPMUPOBAHUIO COAEPN AHUSA Yy4eOHOro IpeaMeTa
«buonorus» cocraBuiM: KoHuenryaiabHble nonoxkeHus PIOC COO o
B3aMMOOOYCIIOBIEHHOCTH LE€JIEH, COAEpKAHMs, PE3yJbTaTOB OOydYeHus W
TpeOOBaHUN K YPOBHIO MOATOTOBKH BBIITYCKHUKOB, MOJIOXKEHUS 00 OOIIUX LEJSAX U
MPUHIUINAX, XAPAKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMbI CPEIHErO
o01ero oopazoBanus B Poccuiickoit denepannu, a TakKe MOJT0KEHUS 0 crieruduke
Ouosiornu, €€ 3HAYEHWU B TIO3HAHUU JKUBOM MPUPOABI U 00ECTICUECHUU
CYILIECTBOBAaHUS 4YeJIOBEYECKOro o0mecTBa. COriacHO Ha3BaHHBIM IOJIOKEHUSIM,
OTIpe/IeICHBl OCHOBHBIC (DYHKITMH MPOTPAMMBI TIO OMOJIOTHH H €€ CTPYKTYpa.

[Tporpamma o Onoorum 1aét MpeaCTaBICHUE O MENSIX, 00 O0Iel cTpaTerun
oOy4eHws1, BOCTUTAHUS U PA3BUTHS 00YUAIONMUXCS CPEICTBAMHU YI€OHOTO IpeIMeTa
«buonorusy, onpenenser 00s13aTeILHOE MPEIMETHOE COJEPKAHNE, €TO CTPYKTYPY,
pacmpeneneHue mo pasjeliaM U TeMaM, PEKOMEHIYEMYIO MOCIEJ0BATEIbHOCTD
U3y4eHHs yaeOHOTO MaTepuaina ¢ y4ETOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX
CBSI3€H, JIOTUKM OOpa30BaTEIBHOTO TpoOIlecca, BO3PACTHBIX OCOOEHHOCTEH
00yyJarommxcs.

B nporpamme o 61o10ruu Tak:ke YYUTHIBAIOTCSA TPEOOBAHUS K TUTAHUPYEMBIM
JUYHOCTHBIM, METANpPEeIMETHBIM M TPEAMETHBIM pe3ysibTaTaM OOYy4YeHHUsS B
dbopmMupoBaHumn OCHOBHBIX BUJIOB y4eOHO-TI03HABATEIHLHOM
NeSTENbHOCTH/YIEOHBIX JCHCTBUN OO0ydYalomMXCd 1O OCBOCHUIO COJEPKAHUS
OMOJIOTUYECKOTO 00pa30BaHMUS.

B nporpamme no 6uonorum (10—11 kmaccel, 6a30BbIil YpOBEHB) peaan30BaH
OPUHIIMI TMPEEMCTBEHHOCTH B HW3Yy4Y€HUU Ouonoruu, Omarojaps 4emMy B Hei
IPOCMAaTPUBAETCS HAMNpPAaBICHHOCTh HA pPa3BUTUE 3HAHUN, CBS3aHHBIX C
dbopMUpOBaHUEM  €CTECTBEHHO-HAYYHOTO MHUPOBO33pEHUS, IEHHOCTHBIX
OpUEHTAlUN JTMYHOCTH, SKOJOTUYECKOTO MBIIUICHUS, MPEICTaBICHUI O 3J0POBOM
o0Opa3e >XHM3HM U OEpeKHbIM OTHOUICHHUEM K OKpYKalolled MPUPOJHON cpene.
[ToaToMy Hapsimy ¢ U3ydyeHHeM OOLIEOMOIOTUYECKUX TEOPUM, a TakKe 3HAHUU O
CTPOEHUU KUBBIX CUCTEM PAa3HOTO paHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B
HUX TPOILIECCOB B MPOrpaMMe MO OMOJOTUM YAENEHO BHHUMAHHE HCIOJIb30BAHUIO
IIOJTYYCHHBIX 3HAHWI B TTOBCEAHEBHOM XU3HM IS PEIICHUS TPUKIAAHBIX 3a/1a4, B
TOM 4Hclie: NpO(UIAKTUKY HACIEACTBEHHBIX 3a00JIEBAHMI 4YENOBEKa, MEIUKO-
Tr€HETUYECKOr0 KOHCYJIbTUPOBAaHUSI, 000CHOBAHUS IKOJIOTMUECKH LIEIeCO00pa3HOTo
MOBEJACHUS B OKPYXKAIOIIEH MIPUPOJHON Cpele, aHalnu3a BIMUSHUSA XO3IMCTBEHHOMN
NESATeTbHOCTU YEJIOBEKAa Ha COCTOSTHUE MPUPOAHBIX U UCKYCCTBEHHBIX IKOCHUCTEM.
VYcunenne BHHMMaHUA K TPUKIAAHOM HAMPaBICHHOCTH Y4eOHOro TpeameTa
«buonorus» NpoaUKTOBaHO HEOOXOAUMOCThIO 00ECTIEUeHHSI YCIIOBUH JIISl PEIICHUS



OJIHOM M3 aKTyaJIbHBIX 3aJ]a4 IIKOJHLHOTO OMOJOTHYECKOTO 00pa30BaHUsI, KOTOpas
npeanogaraeT (popMUpoOBaHHE Y OOYUYAIOIIUXCS CIIOCOOHOCTH adalTHPOBATHCS K
WU3MEHEHUSIM TMHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MHUPA.

buonoruss Ha ypoBHE cpeaHero oOmiero 0oOpa3oBaHHsS 3aHUMAET BaXKHOE
mecto. OHa oOecrieunBaeT (popMupoBaHHE y OOYYAIOMIMXCSA TMPEJICTABICHUN O
HAyYHOU KapTHHE MHpa, paclIupsieT U 0000UIaeT 3HAHUS O KUBOW MpUpoie, €€
OTJINYUTENbHBIX MNPHU3HAKAX — YPOBHEBOM OPraHW3alliM M SBOJIOLMH, CO31AET
yCIIOBUSL  JUISi:  TIO3HAHWUSI  3aKOHOB  JKMBOWM  MPHUPOJBI,  (OPMUPOBAHUS
(GYHKIIMOHAJIBHOW T'PaMOTHOCTH, HAaBBIKOB 3J0pOBOr0 M 0Oe3omacHoro ooOpasa
KU3HU, SKOJIOTMYECKOTO MBIIIJIEHHS], IEHHOCTHOIO OTHOIIEHUS K KUBOW MPUPOAE
U YEJIOBEKY.

Bonbioe 3HaueHUE OMOJIOTHSI UMEET TaKXKE JIJIs PEIICHUS] BOCIIUTATEIbHBIX U
pa3BUBAIOLIMX  3a/Ja4  CpelHero ooOmero  00pa3oBaHMs,  COLMAIM3ALUU
oOyuaronuxcs. M3ydyenne 6uonoruu oOecreyuBaeT yciaoBus yisi (GOPMUPOBAHUS
WHTEJUICKTYaJIbHbIX, KOMMYHHUKAIIMOHHBIX W  HWH(GOPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKOW KYJIBTYphI, CIIOCOOCTBYET HMHTEIrpAIlMU OMOJIOTMYECKUX 3HAHUU C
NpeACTaBICHUSAMH U3 APYTUX YUYECOHBIX MIPEIMETOB, B YACTHOCTH, PUBHKU, XUMUU U
reorpaduu. Ha3BaHHBIE TMOJOXKEHUS O TMpeJHAa3HAYEHUU Y4YEOHOro Impeamera
«buonorus» cocTaBUIM OCHOBY JMJIi ONpPENENeHUs IMOAXOAO0B K OTOOpYy H
CTPYKTYPUPOBAHHIO €r0 COJEp)KaHUs, TMPEICTABICHHOTO B TMIporpaMme IIo
OHMOJIOTUH.

Ot60p conmepxkanusi yuyeObHoro npenmera «buosorus» Ha 0a30BOM ypOBHE
OCYHIECTBIEH C MO3MLMKA KyJIbTYpOoCOOOpPa3HOrO MOAXO0/A3, B COOTBETCTBUHU C
KOTOPBIM OOy4aromniuecs JOJDKHbI OCBOMTh 3HAHUSL W YMEHMS, 3HAUUMBbIC IS
dbopmupoBaHus 0OIIEH KyJIbTyphbl, ONPEACIAIONIUE aJCKBATHOE TMOBEJICHUE
YeJIOBEKa B OKPY’KAIOUIEH MPUPOAHOU cpejie, BOCTpEOOBaHHBIE B MOBCEIHEBHOM
KU3HU U MPAKTUYECKOU aAesTeabHOCTH. Ocoboe MEeCTO B 3TOM cHUCTeME 3HAHUU
3aHUMAIOT BJIEMEHTBI COJIEPKAHUSI, KOTOPBIE CIY>KAT OCHOBOU JijIsi (pOpMHUPOBAHUS
NPEACTAaBICHUA O COBPEMEHHOM €CTECTBEHHO-HayYHOM KapTMHE MHUpa U
IEHHOCTHBIX  OpPUEHTAlMSIX  JIMYHOCTH,  CIIOCOOCTBYIOIIMX  T'yMaHU3alUHU
OMOJIOTHYECKOTO 00pa30BaHMUS.

CtpykTypupoBaHUE COJEpKaHHUS Yy4eOHOro Marepualia B Mporpamme Mo
OMOJIOTUM OCYIIECTBICHO ¢ YYETOM TPHOPUTETHOTO 3HAYEHUS 3HAHUU 00
OTIMYUTEIILHBIX OCOOCHHOCTSX JKMBOU MPHUPOJIBI, O €€ YPOBHEBOW OpraHuU3aIiuu
ABOJIIOIMHU. B COOTBETCTBUM C 3THM B CTPYKType ydeObHoro npenmeta «buomorusy»
BBIJICJIEHBI CIIEYIOLIME COAEpKaTelbHble TMHUU: «buonorus kak Hayka. MeTo bl
HAy4yHOTO Mo3HaHus», «KieTka kak Omomormueckas cucrema», «OpraHu3M Kak
Ouonornyeckas cucreMa», «CucreMa M MHOTOOOpaswe OpraHuYeCKOro MHUPAY,
«IBOJIOIMS KUBOU MPUPOABDY, « IKOCUCTEMBI U MIPUCYIIIUE UM 3aKOHOMEPHOCTH.



Lens u3yuenus yueOHOro mpeamera «buosorus» Ha 0a30BOM YpPOBHE —
OBJIaJIcHHE  OOYy4YalIIMMHCS  3HAaHUSIMH O  CTPYKTYPHO-(PYHKIIMOHAIBHON
OpraHu3allMi >KUBBIX CHCTEM pAa3HOTO paHra MW MPUOOpPETEHUE YMEHH
UCIIOJIb30BaTh ATH 3HAHUS JJIsi TPAMOTHBIX JACHCTBUI B OTHOIICHUU OOBEKTOB
YKUBOU MPUPOJIBI U PEIICHUS PA3TUYHBIX )KU3HEHHBIX MPOOIIEM.

JlocTkeHue 1enu u3ydeHus: yuyeonoro npeamera «buonorus» Ha 6a3oBoM
ypOBHE 00€CTIeUNBAETCS PEIICHUEM CIEYIONINX 3a/a4:

OCBOCHHME OOYyYaIOIIUMUCS CHUCTEMbl 3HAHUH O OMOJOTUYECKUX TEOPHUAX,
YUEHHUAX, 3aKOHAX, 3aKOHOMEPHOCTSIX, THUIOTE3aX, MpaBuiax, Cly>Kaluux OCHOBOM
Uit GOPMHUPOBAHUS TPEICTABICHUNH O €CTECTBEHHO-HAyYHOW KapTHHE MHUpa, O
METOJIaX HAyYHOT'O MO3HAHMS, CTPOEHUU, MHOTOOOPa3uu U OCOOEHHOCTSX >KMBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpraHU3AIMU, BBIAAIOIIMXCS OTKPBITUSIX U COBPEMEHHBIX
HCCJICIOBAaHUIX B OMOJIOTHH;

dbopMupoBaHuEe y OOYYaIOIIMXCS TO3HABATENbHBIX, HWHTEJUIEKTYaJbHbIX U
TBOPYECKHUX CIIOCOOHOCTEH B MpOIlECCe aHalu3a JAHHBIX O MYyTSIX Pa3BUTHUS B
OMOJIOTMU HAyYHBIX B3TJISAOB, MACH M TMOAXOJOB K HM3YUYEHHUIO >KHUBBIX CHUCTEM
pPa3HOr0 YpOBHSI OpraHU3alluu;

CTAaHOBJICHHE Yy oOOydarommxcs oOmmed KyJabTypbl, (YHKIHOHAILHOM
IPAaMOTHOCTH, PA3BUTHE YMEHUM OOBSICHATH U OLCHUBATH SIBIICHUS OKPYXKAIOIIETO
MUpa KUBOM MPUPOABI HA OCHOBAaHWUHY 3HAHUH U OIBITA, MOJYYCHHBIX IPU U3YYCHUU
Onooruu;

dbopmupoBaHue y OOyYalONIMXCS YMEHUN WUIIOCTPUPOBATH 3HAYCHUE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JEATEIbHOCTH 4YeJOBEKa, Pa3BUTHHU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUH U arpoOUOTEXHOJIOTUH;

BOCIIUTAHHE YOEKJIEHHOCTH B BO3MOXHOCTH TO3HAHMS YEIIOBEKOM >KHUBOMU
IPUPOJIbI, HEOOXOUMOCTH OEPEKHOTO OTHOLIECHUS K HEM, COOMIOICHUS] STUUECKUX
HOPM TP TIPOBEJICHUN OMOJIOTUYECKUX UCCIIEIOBAHMNIA;

OCO3HAHHME IIEHHOCTU OWOJOTUYECKUX 3HAHUW [JIsl TOBBIICHUS YPOBHS
AKOJIOTUYECKOHN KyIbTYpHbI, 1Jisl (POPMUPOBAHUSI HAYYHOT'O MHUPOBO33PEHHUSI;

MPUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHHI B TOBCETHEBHOM XKU3HU IS
OLICHKH MOCJIEACTBAN CBOEH JIEATEIBLHOCTH IO OTHOLICHUIO K OKPYKAIOLIEN Cpelie,
COOCTBEHHOMY 37I0POBbIO, OOOCHOBaHHME U COONIOEHHWE Mep MNPOPUIAKTUKH
3a00yIeBaHUM.

B cucreme cpemnero oOmiero obOpaszoBanusi «buonorus», m3ydaemas Ha
0a30BOM YpOBHE, SBISIETCS OO0s3aTEIbHBIM yUE€OHBIM TMPEIMETOM, BXOISIINM B
COCTaB MpeaMeTHOM o0nactn « EcTecTBeHHO-HAayYHbIE TIPEIMETHD.

Jliist u3ydenust Ouonoruu Ha 6a30BOM yPOBHE CpPEHETO 00Iero oopa3oBaHus
otBoauTcs 68 yacos: B 10 knacce — 34 yaca (1 yac B Henento), B 11 knacce — 34 yaca
(1 gac B Henemto).



COJEPKAHUE OBYUYEHUA
10 KUIACC

Tema 1. buosorusi kKak Hayka.

buonorust kak Hayka. CBsi3b OMOJIOTUU C OOIIECTBEHHBIMH, TEXHUUYECKUMU U
JIPYTMMH €CTECTBEHHBIMU HayKamHu, (uiocodueil, ITUKOM, S3CTETUKON U MPaBOM.
Ponb Guonoruu B popMUpOBaHUM COBPEMEHHOM HAy4YHON KapTUHBI Mupa. Cucrema
OMOJIOTUYECKUX HAYK.

MeTtobl MO3HAHUS KUBOM PUPOBI (HAOII0IEHUE, SKCIIEPUMEHT, OITUCAaHUE,
U3MepeHue, KiaccupuKalus, MOJCIUPOBAHUE, CTaTHUCTUYECKas 00paboTka
JTAHHBIX ).

JdemoHcTpanuu:

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

Tabnuiel 1 cxembl: «MeTo bl MO3HAHUSI SKUBOUW TPUPOIBI.

JlaGopaTopHble U MpakTUYeCKHe padoThI:

[Tpaktuueckas padora Ne 1. «lcmonp3oBaHHe pa3IUYHBIX METOJOB MpPH
U3Y4YEHUU OUOJIOTUUECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U UX OPraHU3 AU,

Kussie cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3ydeHus ouosioruu. Otauuue
YKUBBIX CUCTEM OT HEOPTaHUYECKON MPUPOIBI.

CaoiicTBa OMOCHCTEM U UX pa3HoOOpa3ue. Y POBHU OpraHu3alui OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIM, TKAHEBbIA, OpPraHU3MEHHBIM, MOMYJISIIMOHHO-
BUJIOBOM, 9KOCUCTEMHBIN (OMOreoIeHOTHYECKUIT), OnoCc(epHBIA.

JdeMoHcTpanuu:

Tabmuupl u cxeMbl: «OCHOBHBIE MPU3HAKU KU3HU», «YPOBHU OpraHu3aluu
YKUBOU IIPUPOABD».

O6opynoBanue: moaenb Mmonekyisl JTHK.

Tema 3. XuMHYeCKHIl COCTAB U CTPOEHUE KJIETKH.

XUMHAYECKHN COCTAB KJIETKA. XHUMHUYECKHUE JJIEMEHTBI: MaKpPO3JIEMEHTHI,
MUKpO3JIEMEHTHI. Bo/la 1 MUHEpalIbHbIE BEIIECTBA.

OyHKIMA BOJABl U MHUHEpaIbHBIX BemlecTB B kieTke. lloanepxkanue
OCMOTHUYECKOI0 Oasianca.

benku. CoctaB u crpoenne 0eaKkoB. AMUHOKHCIOTHI — MOHOMEPHI OEIKOB.
HeszaMeHnmble 1 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYpbl OCNKOBOM MOJEKynbl (TIEpBUYHAS, BTOPUYHAS, TpPETUYHAS U
YeTBEpPTUYHAS CTPYKTypa). XHUMHUYECKHE CBOWCTBa OeikoB. buonormdeckue
byHKIIUU OEIIKOB.



depMeHThI — Orosorndeckue karaauzaropsl. CTpoenne pepMeHTa: aKTUBHBIH
neHTp, cyoctpatHas crneuuduuaHocts. Kodepmentsl. Burtamubbl. Otaudus
(dbepMEHTOB OT HEOPTraHUYECKUX KATATH3aTOPOB.

VYreBoipl: MOHOCaxapu bl (TIII0K03a, pud03a 1 1e30Kcupr003a), Tucaxapu/ibl
(caxaposa, JlakTO3a) W Tojducaxapuiibl (Kpaxmani, TJIHUKOTEH, IIeJITI0J03a).
buonoruyeckue GyHKIUU YTIIEBOOB.

Jlunuasl:  Tpurauuepunbl, Qocdonmunuasl, crepounsl. [wapoduibHO-
ruipo@oOHbie  cBoMcTBa. buonorndeckue GyHkiuuu JunuaoB.  CpaBHEHUE
YIJIEBOAOB, OCIKOB U JIUMU0B KaK HICTOYHUKOB SHEPTHHU.

Hykneunossie xkwucnorsl: JHK wu PHK. Hykneotuasl — MoOHOMEpHI
HyKJIenHOBBIX Kuci0T. Ctpoenue u ¢pynknuu JJHK. Ctpoenne u ¢pynkuun PHK.
Bunast PHK. AT®: ctpoenue u pyHKIIHH.

[uronorus — Hayka o kietke. Kiietounas teopus — npumMep B3auMOACHCTBUS
uaei u pakToB B HAYYHOM MO3HAHUU. METOIbl U3YUYEHUSI KIETKH.

Krnerka kak nenoctHas xuBasi cuctema. OOuiue npu3Haky KJIETOK: 3aMKHYyTast
HapyxHass memOpana, Monekynbl JIHK kak renetnueckuil ammapaT, cuUCTEMa
CUHTE3a Oelka.

Tunel KJIETOK: »yKapuoTHYecKas M mpokapuotruyeckas. OcoOeHHOCTH
CTpOEHHUsI MpOKapuoTUYECKOM KieTku. KierouHas crenka Oakrtepuil. CtpoeHue
AYKAPUOTUYECKON KJIETKM. (OCHOBHBIE OTJIMYMUS PACTUTEIIBHOM, >XUBOTHOU H
IrpUOHOM KJIETKH.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsA CTCHKA, TJIMKOKAJIUKC, UX
¢ynkuuu. [Tnazmarnyeckas memOpana, e€ cBoiictBa U pyHkuuu. LluTomnasma u eé
opranouipl. OnHoMemOpanHbie opraHouabl kietku: JIIC, ammapar [Monbmxu,
IU30COMBI. [lonyaBTOHOMHBIE OpraHOMABl KJIETKH: MHTOXOHAPHUH, IUIACTHIBIL.
[IpoucxoxkneHne MUTOXOHIApUM u TacTua. Bupel minactua. HememOpaHHbIe
OpraHOWIbI KJIETKA: PUOOCOMBI, KJICTOYHBINH IIEHTP, IIEHTPUOJIA, PECHUYKH,
KryTUKU. OYHKIIMA OPraHOUJIOB KIIETKU. BKitoueHusl.

Anpo — perynatopHblii 1eHTp KieTkd. CTpoeHue sjpa: siaepHas 000J04Ka,
KapuoIuia3ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCnOPT BELIECTB B KJIETKE.

JdeMoHcTpauuu:

[Toptpetsl: A. Jleenryk, P. I'yk, T. llIBanu, M. lneliaen, P. Bupxos, k.
Yorcon, ®@. Kpuk, M. Yuikunc, P. @pankiun, K. M. bap.

Jnarpammel: «PacnipenesieHue XuMHYECKHUX JJIIEMEHTOB B HE)KUBOW ITPUPOAEY,
«PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B )KMBOU MIPUPOJE.

Tabmuubr u cxemsl: «lleproguueckas TadiaUIIAa XUMHUYECKUX DIEMEHTOBY,
«CTtpoeHure MOJIEKYITbI BOJIbI», «brocnuHTes 6enkay, «CTpoeHrne MOJIEKYJIbl OenKay,
«Ctpoenue ¢pepmenta», «Hykmennossie kuciotel. JIHK», «CTpoeHne MOJIEKYIIBI



AT®», «CtpoeHne 3yKapuOTUUECKON KIETKN», «CTpOCHUE MKUBOTHOU KIIETKWY,
«CtpoeHue pacTUTENbHON KIETKN», «CTpOoeHHE MPOKAPUOTUYECKON KIETKWY,
«CtpoeHnue sijipa KIETKN», « Y TIeBOAbD, «JIunuabh».

O6opynoBaHue: CBETOBOM MHUKPOCKOM, OOOpYy/IOBaHWE I IPOBEICHUS
HAOJIIOICHUI, W3MEPEHUi, HKCIIEPUMEHTOB, MHUKPOIMpENapaThl PaCTUTEIbHBIX,
KUBOTHBIX U OAKTEPUAIbHBIX KIETOK.

JlaGopaTopHble U MpaKTUHYeCKHe PadoThI:

JlabopatopHass pabora No 1. «M3yueHue KaTadIUTHUYECKOM aKTUBHOCTH
dbepMeHTOB (Ha IPUMEPE aMUJIA3bl UIIH KaTanasbl)y.

JlabopatopHasi pabota No 2. «M3ydeHuwe cTpoeHHs KJIETOK pacTEHUH,
KUBOTHBIX U OaKTEpUil MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHKpOIIpernapaTax U UX
OTHCAHUE.

Tema 4. 7KuzHeaesTeJIbHOCTH KJIETKH.

OOMeH BemiecTB, Wi MeTa0oIu3M. AcCUMUIIALMS (TIaCTUYECKUT OOMEH) U
JUCCUMWIIISIITUSL (DHEpreTUuecKuid OOMEH) — JIBe CTOPOHBI €IMHOrO Ipolecca
MeTabosm3ma. Pojib 3aKOHOB COXpaHEHUs BEIIECTB W DYHEPrUM B TMOHUMAHUU
MeTaboau3ma.

Tumnbel 0OMeHa BelecTB: aBTOTPOPHBIN U reTepoTpodHbIi. Poibs epMeHTOB B
oOMeHe BelEeCTB U MPEeBpaICHUN SHEPTUU B KIETKE.

®orocunte3. CpetoBass W TeMHOBas (a3pl ¢GoTocuHTe3a. Peakuuu
dboTocunTe3a. IPPeKTUBHOCT POTOCHHTE3a. 3HAUCHHE (HOTOCUHTE3a JJIS KU3HU
Ha 3emwsie. Biausinue ycnoBuii cpeabl Ha (POTOCMHTE3 U CHOCOOBI MOBBIIICHUS €r0
IPOJIYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCHUHTE3UPYIOIIHe OakTepuu. 3HAUEHHE XEMOCHHTE3a JUIs
KW3HU Ha 3eMII€.

DHepreTuueckuii oOMeH B KJeTke. PacrierieHue BElIeCTB, BbIJEICHUE U
AKKyMYJIMPOBAHHE SHEPTUH B KIIETKE. DTallbl JHEPreTUYeCKOro oOMeHa. I mukonus.
bpoxenne u ero Buibl. KuciopogHoe OKHUCIEHHE, WM KJIETOYHOE JbIXaHUE.
OxucnurensHoe pochopunupoBanue. IPPEKTUBHOCTh IHEPTETHIECKOTO 0OMEHa.

Peakiun wmatpuunoro cwHTe3a. ['enermueckas wuHbpopmanus u JIHK.
Peanmuzarus renetwdeckoit mHpOpManuu B KIETKE. [ €HETHUECKHW KO W €ro
cBoiicTBa. Tpanckpunuus — Matpuusblid cuaTe3 PHK. Tpancisauus — OnocunTes
Oenka. Otambl TpaHchusanuu. KoaupoBanwe aMHUHOKHCIOT. Poms pubocom B
OouocuHTese Oenka.

Hexknerounsie ¢popMbl xku3HN — BUpYCHI. icTopust oTkpsiTus Bupycos (. U.
NBanoBckuit). OCOOCHHOCTHM CTPOCGHHUS M KU3HEHHOTO IIMKJIa BHUPYCOB.
bakrepuodarn. bonesnu pacreHuid, XKUBOTHBIX U YEJIOBEKAa, BHI3HIBACMBIC
Bupycamu. Bupyc ummyHonedumura yenoseka (BUY) — BozOyaurens CITN/a.



OOpatHas ~ TpaHCKpUWIIIMA, peBepraza W wuHTerpasa. I[IpodumakTrka
pacmpocTpaHeHHUsI BUPYCHBIX 3a00JICBaAHHIM.

JdeMoHcTpanuu:

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

Tabmuiel U cxeMbl: «Tumbel nutanusy, «Metaboausm», «MHUTOXOHAPHSI,
«JHepreTuyeckuii oomen», «Ximopormiacty, «®Dotocuntesy, «Ctpoenue JIHK»,
«CtpoeHue u QPyHKIIMOHHpPOBaHUE TeHa», «CuHTe3 Oenkay, «['eHeTnueckuit ko,
«Bupycw», «bakrepuodarn», «Ctpoenne u xu3HeHHBbIM 1ukn Bupyca CITN/a,
Oaktepuodaray, «Permmukarus JJHK».

O6opynoBanue: monaenu-antuinkanuu «Yasoenue JIHK u tpanckpunumsy,
«buocunres 6enka», «CTpoeHue KIeTK», Mojesb cTpykTypbl JTHK.

Tema S. PazMHoKeHHe 1 MHAMBHAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Knerounsiii 1uki, Wiu >KU3HEHHBIM LMK KieTku. MHTepdaza u MHUTO3.
[Ipoueccsl, mpotekaromue B uHTepdaze. Perumkanus — peakuus MaTPpUYHOTO
cunteza JIHK. Crpoenue xpoMocoM. XpOMOCOMHBIM Ha0Op — KapHOTHIIL
JIunmonaHBIA M TAlUIOMJHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XpOMAaTHBI.
[[uTosiornueckne OCHOBBI PA3MHOXKEHUS W  MHIMBUIYAJIbHOTO  Pa3BUTHSA
OpPTraHU3MOB.

Henenne knetkn — muto3. Ctagum mutosa. IIpoueccel, mpoucxoasume Ha
pPa3HBIX CTAAUSIX MUTO3d. BUOJIOTUYECKUN CMBICI MUTO3A.

[Tporpammupyemasi rubesb KJIETKH — aromnTo3.

®opMBI pa3sMHOKEHHSI OPraHU3MOB: Oecroyioe U mosnoBoe. Bunpl 6ecnonoro
Pa3sMHOXKEHUA: JICJICHUE HaJABOE, IIOYKOBAaHHE OJHO- M MHOTOKJIETOYHBIX,
CropooOpa3oBaHue, BETeTaTUBHOE pa3MHOXKeHUe. VICKyccTBEHHOE KIOHHpPOBaHUE
OPraHu3MOB, €0 3HAYECHUE JIJIS CEIECKIIUU.

[lonoBoe pazMHOXKEHHE, €r0 OTINYHSL OT OECTIOJOTO.

Meiio3. Cragum Mmerioza. I[lponecchl, mpoucXoAsIIMe Ha CTagusX Meio3a.
[ToBenenne xpomocom B Meno3e. KpoccuHrosep. buonmormdyeckuii CMbICT H
3Ha4YeHUE MeHno3a.

l'ametorenes — mporecc 00pa30oBaHUS TOJOBBIX KIETOK Y IKHUBOTHBIX.
[TomoBbIe JKene3bl: CeMEHHUKU U sIMYHUKU. OOpa3oBaHHWE W PA3BUTHE IMOJOBBIX
KJIETOK — TraMmeT (CnepMaTo30Hu[, SHUIIEKIETKa) — CHEePMAaTOreHe3 M OBOTCHES.
OcoOCHHOCTH CTPOCHHS SUIEKIETOK M crepMaTo30uaoB. OmIogoTBOPEHUE.
[Taprenorenes.

NnnuBunyanbHoe pa3BuTHe (OHTOreHEe3). OMOpHUOHAIBHOE  pPa3BUTHE
(amMOpuoreHes). tanbl YMOPUOHATIBLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npobiieHne, racTpyisanus, opraHorene3. IloctamOpuoHanbHOE pa3BuUTHE. THITBI
MOCTAMOPHOHAILHOTO Pa3BUTHA: TpsAMOE, HempsiMoe (MuunHOYHOE). BrusiHue



Cpenbl Ha Pa3BUTHUE OPTaHU3MOB, (AKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOKIEHHBIC
YPOJICTBA.

Poct u pa3Butue pactenuii. OHTOr€HE3 LBETKOBOTO PACTEHHS: CTPOEHUE
CEMEHH, CTA/IUH Pa3BUTHUA.

JdeMoHcTpanuu:

Tabmuubr u cxembl: «DOpMBI Pa3MHOXKEHUS OPraHU3MOBY», «J[BoitHOE
OIUIOJJOTBOPEHUE Yy LBETKOBBIX pacTeHui», «BereratnBHOe pa3MHOXKEHUE
pacteHui», «Jlenenne xkieTku Oakrepuity, «CTpoeHHE TOJIOBBIX KIETOKY,
«Crtpoenne xpomocoMbl», «Knertounwiii mukin», «Pemmukamus JTHK», «Mutos»,
«Meiozy», «lIpsmoe u HemnpsiMoe pa3BuUTUE», «l'aMeToreHe3 y MIEKONUTAOIINUX U
4YenoBeKa», «OCHOBHBIE CTAIMM OHTOTEHE3a.

O6opynoBaHue: MHUKPOCKOTI, MUKpPOTIpEnapaThl «CriepMaTo30U/1bI
MJIEKOTIMTAIOLIETO», «SiekneTka MieKkonuTarmero», «Kapuoknues B KIeTKax
KOpElIKa JyKa», MarHuTHas MOJEib-allUINKauus «/leneHne KIeTkn», MOJeib
JIHK, monens MeTada3zHOM XpOMOCOMBI.

JlaGopaTopHble U MpakTUYeCKHe padoThI:

JlaGopatopHass pabora Ne 3. «HaOmromeHue muTo3a B KIETKAX KOHYMKA
KOpEIIIKa JJyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

JlaGopatopHasi pabora Ne 4. «3yueHue CTpOEHHsI TOJIOBBIX KIIETOK Ha
TOTOBBIX MUKpOIIpEnapaTaxy.

Tema 6. HacsieAcTBEHHOCTh 1 K3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHetuku. Mctopust pazsutus reHeTuku. Ponbs nurosnorun
U SMOpPHOJIOTMM B CTAHOBJICHMM TE€HETHUKHU. BKiIag pOCCHUUCKUX M 3apyOeKHBIX
y4€HBIX B pa3BUTUE TEHETUKU. MeToApl TeHETHKU (TUOPUI0TOTUYECKUH,
IUTOT€HETUYECKU, MOJEKYJISIpHO-TeHEeTUUECKUi). (OCHOBHBIE TI'€HETUYECKHE
noHsTUs. ['eHeTnueckas CUMBOJIMKA, UCIIOJIb3yeMas B CXeMaX CKpEIIMBaHUM.

3aKOHOMEPHOCTH HACII€IOBAaHMS MPU3HAKOB, ycTaHOBIeHHBIE [. MeHnenem.
MoHornbpumHoe CKpelmrBaHue. 3aKOH €IWHO-00pa3usi THOPHUIOB TIEPBOTO
nokosieHus. [IpaBuino qomMmuHUpoBaHus. 3aKOH paclleruieHus: pu3HakoB. [ ' unoresa
yucToThl raMeT. [loHOe U HeMoTHOE JTOMUHUPOBAHUE.

JuruOpuaHoe  CKpenuBaHWe. 3aKOH  HE3aBUCHMOTO  HACJICJIOBaHUS
npu3HakoB.  l[uTOreHeTHYECKHE  OCHOBBI  IUTHOPUIHOTO  CKPEIIMBAHUSI.
AHanu3upymoniee ckpemuBanue. Mcnonb3oBaHue aHaIU3UPYIOIIETO CKPEIIMBAHUS
JUTSL OTIpEICTICHUS TEHOTHIIA OCOOH.

CuerienHoe HacneoBaHue npusHakoB. Pabora T. Moprana 1o cuerieHHOMY
HaCJIEI0OBaHUIO reHOB. HapyllleHue clierieHusi TeHOB B PE3YJIbTaTe KPOCCUHTOBEPA.

XpoMOCOMHas TEOPHUS HACIECACTBEHHOCTHU. [ €HETUYECKHE KAPTHI.



I'enetrnka mosia. XpoMOCOMHOE OIpeAeiieHHE MoJia. AyTOCOMBI U TOJIOBbBIE
xpoMocombl. ['oMorameTrHsie MW TeTeporameTHbie oOpraHusMmbl. HaciiegoBanue
MIPU3HAKOB, CLIEIICHHBIX C ITOJIOM.

N3meHunBOCTh. BUIbI N3MEHUMBOCTH: HEHACJIEICTBCHHAS M HACJICICTBCHHAS.
Ponmp  cpenpl B HEHACIEACTBEHHOM  M3MEHUYMBOCTU.  XapaKTEPUCTUKA
MoAU(UKAITMOHHON U3MEHUNBOCTH. BapuaimoHHbIN psil 1 BapualluOHHAS KPUBAs.
Hopma peakuuu npuszHaka. KoluuecTBEHHBIE M KAUY€CTBEHHBIE MPU3HAKU U UX
HOpMa peakiuu. CBolcTBa MOAU(PUKAITMOHHON N3MEHYHUBOCTH.

HacnenacTBennas, wium T'e€HOTUIHYECKas, H3MEHUMBOCTh. KoMOMHATHBHAS
W3MEHYMBOCTh. MeHo3 U TMOJIOBOM MpollecC — OCHOBA KOMOWHATHUBHOM
W3MEHYMBOCTH. MyTallMOHHAs U3MEHYUBOCTh. Kilaccudukarus MyTaluii: TeHHEBIE,
XPOMOCOMHBIE, FTeHOMHbIe. YacToTa U mpuuuHbl MyTaluii. MytareHasie (hakTopBbl.
3aKOH rOMOJIOTHYECKUX PSAJIOB B HacleACTBeHHON n3menunBocty H. M. BaBumnoga.

BuesnepHas HaClI€CTBEHHOCTh U U3BMEHUYUBOCT.

I'enetnka uyenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOAbl T€HETHKU
YyeJIoBeKa: FreHeaIOTMUYECKUM, OJIM3HEIIOBBIN, IIUTOTCHETHYCCKUM, OMOXUMHUYCCKHH,
MOJIEKYJIAPHO-TE€HETUUECKHU. CoBpeMeHHOE ONPEEIICHUE FeHOTHIIA:
MIOJTHOT€HOMHOE CEKBEHUPOBAHHUE, T€HOTUIIMPOBAHKUE, B TOM YHUCIIE C MOMOIIBIO
[II1P-anamm3a. HacmencTtBennnie 3a00JieBaHUS YEIOBEKA: TE€HHBIC OOJIC3HHU,
00JIe3HU C HACJIEJCTBEHHOM MpPEeApacloyiO)KEHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
Comatnueckne W reHepaTuBHble MyTauuu. CTBOJOBbIE KIETKU. [IpuHUHANBI
3I0pOBOTO 00pa3a >KU3HU, TUATHOCTUKH, NMPO(UIAKTUKHA U JICYEHUS TeHETUYECKHIX
0osne3Held. MeauKo-TeHEeTUYECKOe KOHCYJIbTUPOBAHHWE. 3HAYEHUE MEIUIIMHCKOU
TE€HETUKH B MIPEJOTBPAIICHUY U JICYCHUN T€HETUYECKUX 3a00JIeBaHUI YeI0BEeKa.

JdeMoHcTpanuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B.
Tumodees-Pecosckuii, H. . BaBunos.

Tabnuie! U cxembl: «MOHOTUOPUHOE CKPEIIMBAHUE U €70 [TUTOT€HETHYECKast
OCHOBa», «3aKOH PaCLICIJICHUS U €T0 IMTOTEHETUYECKasi OCHOBA», «3aKOH YUCTOTHI
ramer», «lurubpumaHoe ckpemmuBanuey, «LIuTorornyeckre 0CHOBBI JUTHOPHIHOTO
CKpemuBaHusy, «Menosy, «BzaumoaencTBue aaielbHbIX TeHOBY, «I eHeTnueckue
KapThl pacTeHUH, )KUBOTHBIX U 4eJoBeKay, «l eHeTuka moja», «3aKOHOMEPHOCTHU
HACJIEJIOBAHUSI, CUEIJIEHHOTO C MOJIOM», «KapHOTHIIBI 4YeJIOBEKAa U KUBOTHBIX),
«Bunpl m3smMeHUnMBOCTHY», «MoaudukanmoHHas HU3MEHUYMBOCTHY», «HaciemoBanue
pesyc-pakropay, «['eHeTrKa rpyni KpoBu», « MyTarmoHHass HK3MEHUUBOCThY.

OGopynoBaHue: MOJEIU-aMIUIMKAU  «MOHOTHOPHUIHOE CKpEITMBAHUE,
«Hemonmunoe nmomuuupoBaHue», «Jlurnbpumnoe ckpemBanue», «llepexpéct
XPOMOCOM», MUKPOCKOT U MUKpoImpenapat «[po3odunay (Hopma, MyTariuu GopMbl
KPBUIBEB M OKPACKH Tela), repoapuii «I'opox moCceBHOIM».



JlabopaTopHble U NpaKkTH4ecKne padoThbi:

Jlabopatopuasi pabota Ne 5. «/3ydeHue pe3ynbTaTOB MOHOTHOPUIHOTO U
JAUTMOPUHOTO CKPEIIMBAaHMS Y APO30(HIIbI HA TOTOBBIX MUKpPOIIPENapaTaxy.

JlaGoparopnas padora Ne 6. «M3yyeHne MoauUKaIIMOHHOW U3MEHUYHUBOCTH,
IIOCTPOEHUE BAPUALIMOHHOIO Psifia U BAPUALIUOHHOU KPUBOM.

JlabopatopHast pabora Ne 7. «AHanu3 MyTanui y Ipo30(uiibl Ha TOTOBBIX
MUKPOIIPENapaTaxy.

[Ipaktuueckas pabora No 2. «CocTaBieHHMe U aHaIU3 POJOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTUM.

Cenekuys Kak HayKa U IMPOILECC. 3apOKICHUE CEJIEKINUHA U JIOMECTHUKAIUS.
VYyenue H. . BaBuiioBa o ieHTpax MpOMCXOXKICHUS 1 MHOTOO0pa3usi KyJIbTYPHBIX
pactenuil. LIeHTpbI MpOMCX0KAEHUS TOMAIIHUX KUBOTHBIX. COpT, IOpOAA, IITAMM.

CoBpeMeHHbIE METO/IbI CeeKIUU. MacCoBBIM U MHANBUAYAIbHBINA OTOOPHI B
CEJIEKIIMM PACTEHUW M KUBOTHBIX. OLIEHKa SKCTEpbEpa. bIM3KOPOICTBEHHOE
ckpeuiuBaHue — HHOpuAMHT. Ywucrag nuHua. CKpellMBaHUE YHCTHIX JUHUU.
I'erepo3uc, wnu rubpunHas cuna. HepoicTBeHHOE CKpellMBaHHE — ayTOPUAMHI.
Otnanénnas rudbpuauzanus u e€ ycnexu. MIcKycCTBeHHbBIN MyTareHes3 u NoJIy4eHHe
NOJIMIUIOUIOB. JIOCTHKEHUS CEIEKIMN PACTEHN, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss kak OTpacib NPOWU3BOACTBA. ['€HHAs WHKEHEpHUs. OTambl
co3ganusi pexomOunantHoM JIHK wu Tpancrennsix opranuzmoB. Kierounas
uHxeHepus. Kierounsle KyiapTypbl. MUKpPOKIIOHAJIBHOE Pa3MHOXKEHHUE PACTECHUMU.
KiioHnpoBanue BBICOKONIPONYKTUBHBIX CEJIbCKOXO3SIMCTBEHHBIX OPraHU3MOB.

Okojoruyeckue W dtudyeckue  npodinembl. ['MO  —  reHetrmuecku
MOJIU(PHUIIMPOBAHHBIE OPTAHU3MBI.
JleMoHCTpauuu:

IToptpers: H. M. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. O.
NBaHoB.

Tabnmunpel 1 cxembl: Kapta «LleHTpbl OPOUCXOXKACHUS U MHOTro00pa3us
KyJIbTYPHBIX pacTeHuil», «[lopoabl ToMalIHUX KUBOTHBIX», «CopTa KyIbTYpHBIX
pactenmity, «OtmanéHnas ruopuausanus», «PadoTer akagemuka M. @. MBaHoBay,
«Ilomumnongus», «OObeKThI OWOTEexXHONOTHNY, «KIeToO4HBIE KyJIbTYpPHI U
KJIOHUpOBaHUe», « KoHCTpynpoBaHUE U MEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHHE: MYJISKH TUIOJIOB M KOPHEIIOAOB TUKUX (DOPM U KYJIbTYPHBIX
COpTOB pacTeHui, repoapuit «CenbCKOX03IMCTBEHHBIE PACTCHUS.

JlabopaTopHble U NpaKkTU4ecKne padoThbi:

Okckypcusi «OCHOBHBIE METOJbI M JOCTHMIKEHHUS CEJIEKIMM PpAacCTeHUU W
KHUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIIUIO, TIEMEHHYO bepmy,



COPTOMCHIBITATEILHBIN  y4aCTOK, B TEIUIMYHOE XO3SIMCTBO, J1aOOpaTOPHUIO
arpOyHUBEPCUTETA WIIM HAYYHOT'O LIEHTPA)».

11 KJIACC

Tema 1. DBoTIOLIMOHHANA 0HOJIOTHA.

[IpennoceulIkn BO3HUKHOBEHHUS HBOJIOLMOHHOW TEOPUU. ODBOJIIOLUOHHAS
Teopus U €€ MecTo B OWONOruu. BiusiHue 3BOJIIOIMOHHON TEOPUU HA Pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBugerenscTBa dBOJONMU. [laneoHTOmOrMYecKue: MOCIEI0BATEILHOCTD
MOSIBJICHUS BHUJIOB B MaJICOHTOJOTUYECKOW JIETONMHMCH, TMEPEXOJHbIE (HOPMBI.
buoreorpaguyeckue: cXoJCTBO U paznuure hayH U Gop MaTEpUKOB U OCTPOBOB.

OMOpHOJIOTUYECKHE: CXOJCTBA W PA3NMUMsl SMOPHUOHOB pa3HBIX BHUIOB
NO3BOHOYHBIX. CpaBHHUTEIIbHO-AHATOMUYECKHE: TOMOJIOTHYHBIEC, AHAJIOTUYHBIE,
pYJIMMEHTapHbIE OpTraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHUYECKHE: CXOJCTBO
MEXaHU3MOB HACJEJACTBEHHOCTH M OCHOBHBIX METa0OJMYECKUX NyTeH y Bcex
OpraHU3MOB.

OpomonmonHas teopuss Y. [lapBuna. Ilpenmnocblnku BO3HUKHOBEHUS
JapBUHU3MA. J[BIKYIIME CHUJIBI 3BOJIONMU BUAOB 10 JlapBuHYy (M30BITOYHOE
pPa3MHOXEHUE MPU OIPAaHUYEHHOCTH PECYPCOB, HEOMpeaeNEHHAasT W3MEHUYHUBOCTb,
0opb0a 3a CyllecTBOBAaHUE, €CTECTBEHHBIN OTOOD).

Cunrernyeckas teopus 3Botouu (CTI) u e€ 0OCHOBHbBIE MOJIOKEHUS.

MukposBomonus. [lomynsinus kak eAMHKUIA BUAA U SBOJTIOLUH.

JBrxymue cuibl ((pakTophl) SBOIIOUMKA BUIOB B MpUpoJe. MyTallMOHHBIN
npouecc U KOMOWHATHMBHAS WM3MEHYMBOCTH. llomynsiiuoHHBIE BOJHBI M Apeud
reHoB. M30uust 1 MUrpanus.

EcrectBennsiii o1OOp — HampaBmsromuid  ¢akrop sBomound. Dopmbl
€CTEeCTBEHHOTO 0TOOpA.

[Tprcnoco0neHHOCTh OpPraHU3MOB KakK pe3ylbTaT dBoMONuH. [IpumMepst
PUCTIOCOOJICHHUI Y OPTaHI3MOB. ApoMOpP( 036l M HINO-a TN TAIHH.

Bun wu BumooOpazoBanme. Kpurepum Buma. OcHoOBHbIE  (HOpPMBI
BU000pa3oBaHus: reorpadpuieckoe, IKOJIOrHYECKoe.

MaxkposBomoonus. DopMbl  3BONIONUHU:  (UIETUYECKas, JAUBEPreHTHAS,
KOHBEpIeHTHasl, napasuiesibHas. HeoOpaTuMocTh 3BOIIOLUY.

[IpoucxoxieHne OT HecleUnaaIu3upOBaHHBIX NpeakoB. [Iporpeccupyromas
crnenuanu3anrs. AJanTUBHAs paguarus.

JdemoHcTpanuu:

[Toptpetsr: K. JIunneit, K. b. Jlamapk, Y. Japsun, B. O. KoBanesckuii, K. M.
bap, 3. I'ekkenpb, ®. Mroanep, A. H. CeBepiios.



Tabnuibl u cxembl: «Pa3BuTHEe OpraHnyeckoro Mupa Ha 3emiiey, «3apoIbIIIH
MO3BOHOYHBIX  KUBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OoppObI  3a
cymectBoBanue», «EctecTBeHHBIN 0TOOP», «MHOrooOpasue COpTOB PaCTCHUID,
«MHoroo6pasue  TOpoJ  JKUBOTHBIXY, «ITonynsaunmny», «MyTaunonHas
U3MEHUYMBOCTHY», «ApoMopdosbl», «numoamanranum», «OOmas aereHepanusy,
«JIBmkyme cuibl 3Bomonun», «Kapra-cxema wapmpyra nyremectBus Y.
Hapsuna», «bopbba 3a cymiectBoBanue», «IIpucrnocoO0IeHHOCTh OpPraHU3MOBY,
«I"eorpaduueckoe BU000pa3zoBaHuEe», « IKOJIOTHIECKOE BUI000PA30BAHHE.

O6opynoBaHue: KOJUJIEKIMS HACEKOMBIX C PAa3JIMYHBIMU TUIIAMU OKPACKH,
HAOOp IJIOIOB M CeMsH, KoJuleKius «[Ipumepsl 3aUTHBIX MPUCTIOCOOICHUN Y
KUBOTHBIX», MOJeNb «OCHOBHBIE HAIpPaBJICHUS IBOJIONUNY, 00BEMHAS MOJEIb
«CTtpoeHue roJIOBHOIO MO3Ta O3BOHOYHBIX).

buoreorpapuueckas kapra wmupa, KouleKuus «@DOpMbI COXPAHHOCTH
UCKOMAEMBIX JKMBOTHBIX M pacTeHui», wmonenb anmummkanus «llepexpéct
XpOMOCOMY, BIaXKHbIe IpenapaTsl «PazButre HacekoMoro», «Pa3zpurue JIArynkmy,
Mukpomnpenapar «lpo3odunay (Hopma, MyTauuu GOpMbI KPbUILEB U OKPACKH TeEJIa).

JlaGopaTopHble U MpakTUHYeCKHe padoThI:

JlaGopatopHass pabora Ne 1. «CpaBHeHHe BHUJIOB MO MOP(HOIOTUUECKOMY
KPUTEPHUIOY.

Jlabopartopnas pabota Ne 2. «Onucanue nprucrnoco0JIeHHOCTH OpraHu3ma u eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHME U pasBUTHE KM3HHM HA 3emuie.

JloHay4Hble TPEICTaBIEHUS O 3apOXKJICHUU >KU3HU. HaydHble rumnoressl
BO3HUKHOBEHHUSl JKM3HM Ha 3emiie: a0MOreHe3 M MaHCIepMus. XHUMHUYeCcKas
3BOMIOIMS. AOHMOTEHHBIM CHUHTE3 OpPraHMYECKHUX BEIIECTB W3 HEOPraHUYECKHX.
DKCHEepUMEHTAIBHOE MOATBEPKICHNE XUMUUYECKON 3BOIoIMH. HavanbHble 3Tamnsl
ounonornyeckor sBosmonuu. I'mnoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYP M BO3HUKHOBEHHME MPOTOKJIETKU. I[lepBble KIETKM M HMX 3BOJIOLUS.
®opMHUPOBAHUE OCHOBHBIX TPYII KUBBIX OPTraHU3MOB.

PazButne xu3Hu Ha 3emie mo 3paM u nepuojaMm. Karapxei. Apxeiickas u
nporepo3oiickass 3pel. llameosolickass spa u €€ mNEepUOAbl: KEMOPHIICKHUH,
OPIOBUKCKHH, CUITYPUHUCKUN, IEBOHCKUW, KAMEHHOYTOJIbHBIN, IEPMCKHM.

Me3o30iickas 3pa U €€ NepUObl: TPUACOBBIN, FOPCKUN, MEJIIOBOM.

KaiiHo3olickas »3pa u €€ mnepuoAbl: MNaJICOTCHOBBIA, HEOICHOBBIM,
AHTPOIIOr€HOBBIM.

XapakTepUCTUKA KJIMMAaTa W Ie0JIOTMYECKUX IpoiueccoB. OCHOBHbBIE 3Tallbl
ABOJIIOLIMMA PACTUTEIBHOTO M KUBOTHOIO Mupa. ApomMopho3bl y pacTeHHH u
XKUBOTHBIX. [losiBNIEHME, paclBET U BRBIMUPAHUE TPYIII KUBBIX OPTaHU3MOB.



Cuctema OpraHMYECKOTO MHpa KaK OTpakeHHe 53BoJoUUMUA. (OCHOBHbBIE
CHCTEMAaTUYECKHUE TPYIIIBI OPTaHU3MOB.

DBOJIIOIMA YeJIOBEKa. AHTPOIOJIOTUS KaK Hayka. Pa3Butue nmpeacTaBieHUn O
MPOUCXOKJIECHUHM 4YesnoBeka. Meroabl u3ydeHus aHTponorene3a. (CxonacrtBa u
pa3Iinuus YeJI0BEKa U KUBOTHBIX. CUCTEMATUYECKOE MOJI0KEHUE YEIOBEKA.

JBuxyiue cuiibl ((hakTopsl) anTpornorenesa. HacineacrseHHas '3MEHYMBOCTD
U eCTeCTBEHHBbIN oTOOp. OOuIecCTBEHHbIN 00pa3 >KW3HHU, M3TOTOBJICHUE OPYIUi
Tpy/Zla, MBIIUIEHUE, PEYb.

OCHOBHBIE CTaIUM W BETBU 3BOJIIOIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMenbl, YemoBek mnpAMOXonAimuKA, YenoBeK HeEaHAEPTalbCKUK, YeloBeK
pa3ymHbIil. Haxonku uMCKOmaeMbIX OCTATKOB, BpEMsl CYLIECTBOBaHHUA, 00JaCTh
pacrpocTpaHeHus, 00bEM TOJIOBHOT'O MO3Ta, 00pa3 KU3HU, OPY/IHS.

UYenoseueckue pacbl. OcCHOBHBIE  OOJIBIIME  pachl:  €BPOICOMIHAS
(eBpasmiickasi),  Herpo-aBcTpajioujHasi  (dKBaTOpHalIbHAs),  MOHTOJIOMIHAS
(a3uarcko-amMepuKaHcKkas).  UepThl  MPHUCIOCOOJICHHOCTH  MpEJCTaBUTENICH
YEJIOBEUECKUX Pac K YCJIOBUAM CYLIECTBOBaHUs. ENMHCTBO 4eIOBEYECKHX pac.
Kpuruka pacusma.

JdemoHcTpanuu:

[Toprpersr: ®@. Pean, JI. Ilactep, A. WM. Onapun, C. Mwuiep, I'. IOpu, Y.
JlapBuH.

Tabmuupel 1 cxembl: «Bo3amkHoBeHne ComMHEUHON CcUCTEMBI», «Pa3BuTHe
OpraHuvyeckoro Mupa», «PacturenpHas KieTka», «KUBOTHas  KIETKa»,
«ITpokapuornueckas kieTka», «COBpEeMEHHas CHCTEMA OPraHUYECKOrO0 MHpPay,
«CpaBHEHUE aHATOMHUYECKHX YEPT CTPOCHUS YEJIIOBEKAa U UeOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa MAJCOHTOJOTUYECKUX  HAXOJOK  MPEIKOB
COBPEMEHHOI'0 4YeJNOBeKay, «llpeBHeumue moan», «lpeBHue moam», «llepsbie
COBPEMEHHBIE JIFOAN», «HeIIOBEUECKUE Pachly.

O6opynoBanue:  mymsku — «lIpoucxoxaeHue  demoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHJEPTalblla, KPOMAHbOHIIA), CJICNKH WU
U300paKECHUS KaMEHHBIX OpPYAWH TMEePBOOBITHOTO 4YeIOBEeKa (KaMHHU-YOTIIIEPHI,
pyOuma, ckpeOma), TeOXpoHOJIOTHYECKass Ta0nuia, KoJuiekius «Dopmbl
COXPaHHOCTH UCKOMAEMBbIX KUBOTHBIX U PACTCHUIN.

JlabopaTopHble U NpaKkTU4ecKne padoThbl:

[Ipaktuueckas padota Ne 1. «M3ydeHue MCKOMAaeMbIX OCTATKOB PACTEHUU H
KUBOTHBIX B KOJUIEKIIHSX).

DKCKypcus «IBOJIOUS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAyYHbBIA WA KPAaeBETUECKHUI My3eil).

Tema 3. Opranu3msl u OKpYysKalasi cpeaa.



OKOJIOTHSl KaK HayKa. 3aa4ud ¥ pa3Jenbl 3KOJIOTHMH. MeTOIbl 3KOJIOrMYECKUX
UCCIIEI0BaHNNA. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTI'O YEJIOBEKA.

Cpenpl oOWTaHUS OPraHU3MOB: BOJHAsl, HA3€MHO-BO3J]yILIHAsl, IOYBEHHAs,
BHYTPHOPTraHU3MEHHAS.

Oxonoruueckue (¢aktopel. Kraccudukamuss SKoJOTHYECKUX (PAKTOPOB:
abuoTnueckue, OMOTHYECKHE M aHTPOIOTEHHbIE. JIeHCTBHE SKOJIOTrMYECKHUX
(aKTOpOB HA OPraHU3MBI.

AbuoTnueckue (QakTophl: CBET, TEMIEPATYPA, BIAKHOCTh. DOTONEPUOIU3M.
[IpucniocoOnenust OpraHU3MOB K  JICUCTBUIO  aOMOTHUYECKUX  (HAKTOPOB.
buonorndyeckne puTMBl.

bruotnueckue pakropsl. Buapl 6MoTHYECKMX B3aMMOACHCTBUI: KOHKYPEHLINA,
XMIIHUYECTBO, cuMOM03 U ero Gopmsl. [lapazutusm, koomnepaiusi, MyTyalau3M,
KOMMEHCaIu3M (KBapTUPAHCTBO, HaxJIEOHUYECTBO). AMEHCAIM3M, HEHUTpaJIU3M.
3HaueHue OMOTHYECKHUX B3aMMOAECUCTBUM MJs1 CYLIECTBOBAHMSI OPIaHHU3MOB B
IPUPOAHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTePUCTUKU nomyiasauud. OCHOBHBIE IOKA3aTENH
HNOMYJSIMU: YUCIEHHOCTb, IUIOTHOCTh, POXKJIAEMOCTb, CMEPTHOCTb, MPHUPOCT,
murpanus. J[uHaMuka YuCI€HHOCTH MOMYJIALNHN U €€ Peryisusl.

JdemoHcTpanmuu:

[optpetsi: A. 'ymGonbar, K. @. Pynbe, O. ['ekkensb.

Tabmuubl u cxemsl: kapta «lIpupoansie 30Hb1 3emun», «Cpeabl oOUTaHUS
opranusMoBy», «®doronepuoguzm», «llonmymsmum», «3aKOHOMEPHOCTH pOCTa
YUCJIIEHHOCTU NOMYISUUU UHDY30puu-TYy(henbku», «[Iuniespie nenm».

JlaGopaTopHble U NpakTUYeCKHe PadoThI:

Jlabopartopnas pabora Ne 3. «Mopdosiorudeckue 0COOEHHOCTH PacTEHUN U3
Pa3HBIX MECT OOUTAHUS.

JIaGopatopHast padota Ne 4. «BnusiHue cBeta Ha pOCT U Pa3BUTUE YEPEHKOB
KOJIeyCcay.

[Ipaktuueckas padota Ne 2. «IloacyéT MIOTHOCTH NOMYISUMI pa3HbIX BUIOB
pacTEHUI.

Tema 4. Coo01mecTBa ¥ 3K0JI0rH4eCKHe CHCTEMBI.

Coo0miectBo opraHuzMoB — OuoieHo3. CTpyKTypbsl OWOIIEHO3a: BUAOBAs,
NpPOCTpaHCTBEHHAs, Tpoduueckas (mumieBas). Bwuabl-nomunantel. CBs3u B
ouoneHose.

Dkoyoruueckue cuctembl (dKocuctemsbl). [loHstHe 00 »dKocHCTeME W
ouoreoneHo3e. DOYHKIUOHAJIbHBIE KOMIIOHEHTBI 3KOCHCTEMBI: IPOJAYIEHTHI,
KOHCYMEHTBI, peaylueHThl. KpyroBopoT BEIIECTB M OTOK SHEPIHH B 3KOCUCTEME.
Tpoduueckue (nuieBbie) ypoBHU dKOcucTeMBI. [IumeBsie 1ienu u cetn. OCHOBHBIE
[OKa3aTeNId 3KOCUCTEMBbI: Ouomacca, NPOAYKLHA. DKOJIOTMYECKHE TNHPaAMUJbIL:



OPOAYKLIUH, YUCICHHOCTH, Ouomacchl. CBOICTBa 3IKOCHCTEM: YCTONYHMBOCTD,
camoperyJsinus, pazsurue. CyKueccus.

[IpuponHbie PKOCUCTEMBI. DKOCUCTEMBI 03€p U peK. DKOCUCTEMA XBOWHOTO
WJIN IIUPOKOJIUCTBEHHOTO JIeCa.

AHTpPOIIOT€HHBIE ~ IKOCUCTEMBI.  ATPOIKOCHUCTEMBI. Y POOIKOCUCTEMBI.
buonoruyeckoe 1 X03IMCTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpasue kak QakTtop ycToluMBOCTH dKocucTteM. CoxpaHeHHe
OHOJIOTUYECKOT0 pa3HO00pasus Ha 3eMIie.

Yuenue B. U. Bepnaackoro o Ouocdepe. I'paHuiipl, cocTaB U CTPYKTypa
ouocdepnl. Kupoe BemecTBO M ero ¢GpyHkuuu. OcobeHHOCTH Ouochepsl Kak
rII00AJIbHOM 3KOCUCTeMBl. J[MHamMHuueckoe paBHOBecME U oOpaTHasi CBS3b B
ouocdepe.

KpyroBopoTsl BeniecTB 1 OMOr€OXMMHUYECKUE LIUKIIbI 3I€MEHTOB (yriepoa,
azora). 30HATbHOCTh Orochepnl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Onochepe 3emiid. AHTPOINIOTeHHBIE U3MEHEHUs B Orocdepe.
['oGanbHbIE HKOJIOTUYECKUE TPOOIIEMBI.

CocyuiecTBoBaHME MPUPOIBI U yesnoBeyecTBa. CoxpaHeHrne 6uopazHooOpa3us
KaK OCHOBa YycroilunmBocTH Ouochepbl. OCHOBa pPALMOHATBHOIO YIPABICHUS
OPUPOAHBIMUA PECYPCAMU U UX HCIMOJIb30BaHuE. JloCTHXKEHUsT OMOJIOTHUHM U OXpaHa
IPUPOJIBI.

JdeMoHcTpanuu:

[Toptpersr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabmuupbl n cxemsl: «llumeBbie nenm», «bUOLIEHO3: COCTaB U CTPYKTypay,
«IIpuponubie coobmiectBay, «llenn nutanusy, «IKOJOTHYECKAasT NUPaAMUADY,
«buocdepa u yenosek», «IKOCUCTEMA MIHPOKOIUCTBEHHOTO JIeca», « IKOCHUCTEMA
XBOMHOro  Jeca», «buonenos Bomoéma», «Arpouenos», «lIpumepHsie
AHTPOIOTCHHBIE BO3/ICUCTBUS Ha IPUPOAY», « BaxKHeNIIe UICTOYHNUKY 3arpsi3HEHUS
BO3JyXa W TPYHTOBBIX BOI», «[louBa — BakHeHIIass cocTaBisOmas 6uocepu»,
«®Daktoppl  gerpagauud  nouB»,  «llapHukoBeIi  3pdekT»,  «DaKTOpHI
PaIMOAKTUBHOTO 3arps3HeHus Ouocdepb», «OOmas crpykrypa Omochepsi»,
«Pacmpoctpanenue xku3HH B Ouocdepe», «O30HOBBIN dKpaH Ouocheps,
«KpyroBopoT yriepoaa B Ouocdepe», «KpyroBopot azoTa B mpupoze».

O6opynoBanue: Mojaelb-anmmIuKanus «TunudHbie OMOIIEHO3B», TepOapwHii
«PacturenbHbIe COOOIIECTBaY, KOMUICKIINH «bHoieHO3», «BpeauTenn BaxkHESHITHX
CETBCKOXO3SUCTBEHHBIX KYIbTYp», TepOaprul M KOJUICKIIUU PACTCHUM U KUBOTHBIX,
MPUHAJIEXKAIINE K Pa3HBIM SKOJIOTMYECKUM TpyIIaM OJHOro Buaa, KpacHas kHura
Poccuiickoit ®eneparun, wn300paKEHUST OXpaHSEMbIX BHJIOB pacTeHUN U
KUBOTHBIX.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA IIPOITPAMMBI 11O
BMOJIOTMN HA  BA30OBOM  VYPOBHE CPEAHEI'O  OBHIEI'O
OBPA30OBAHIA

Cornmacno ®I'OC COO, ycraHaBnuBaKTCs TpeOOBaHUS K pPeE3ysbTaTam
OCBOCHHUS  OOYyYaloOIMMHCS TporpaMM  CpeaHero  oOImero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATDBI

B cTpykType JMYHOCTHBIX PE3YJIbTATOB OCBOEHHUA mpeamera «buonorus»
BBIJICJICHBI CIEAYIONIUE COCTABJISIONINE: OCO3HAHUE OOYYAOIIMMHUCS POCCUMCKON
IPaKJAHCKON UJIEHTUYHOCTH — FTOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONpENEICHUI0, HalWYhe MOTHUBAlMM K  OOy4YeHHIO  OHOJIOTrHH,
IICJICHAINIPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHM IUYHOCTH Ha OCHOBE
KJIIOYEBBIX IIEHHOCTEH M HCTOPUYECKUX TPaJULUN pPa3BUTHS OHOJIOTHYECKOTO
3HaHUA, TOTOBHOCTb U CIOCOOHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JEATENBHOCTH LEHHOCTHO-CMBICIIOBBIMM  YCTAaHOBKaMH, IPUCYIIHUMH CHUCTEME
OMOJIOrMYecKOro  00pa3oBaHUs, HAJIMYME SKOJIOIMYECKOr0 IPaBOCO3HAHUA,
CIIOCOOHOCTH CTaBUTh LIEJIU U CTPOUTD KU3HEHHBIE IJIaHBI.

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS NpeaMera «buosiorus» JOCTUraroTcs B
€IVMHCTBE Y4YEOHONW M BOCHUTATEIBHOM JESATEIHHOCTU B COOTBETCTBUHM C
TPAIULIMOHHBIMU POCCUICKUMH COLIMOKYJIbTYPHBIMU, HCTOPHUYECKUMH U JTyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMHU, MPUHSATHIMU B OOINECTBE MpPaBHWJIAMH M HOPMaMH
MOBEJCHUS W CIOCOOCTBYIOT MPOIECCaM CaMOIIO3HAHMSI, CAMOBOCIUTAHUS H
CaMOpa3BUTHUS, PpAa3BUTHA BHYTPEHHEH TMO3UIMU JIMYHOCTH, MAaTPUOTHU3MA,
YBO)XEHUS K 3aKOHY U IMPABOMOPSJIKY, YEIOBEKY TPyAa U CTaplIeMy MOKOJICHHIO,
B3aMMHOTO YBa)XE€HHUSA, OEpPEKHOTO OTHOIICHHS K KYJIbTYpPHOMY HACIEIUI0 |
TpaJULIUSIM MHOTOHAlMOHAIBHOTrO Haponaa Poccuiickoit denepanuu, npupoae u
OKpYXarollen cpeje.

JIM4HOCTHBIE pe3yNabTaThl OCBOCHHSI Yy4yeOHoro mpenmera «buonorus»
JOJIKHBI OTpaXkaTh TOTOBHOCTh M CIIOCOOHOCTh 00YUYaIOIIMXCs PYKOBOJICTBOBATHCS
chOpMHpPOBAHHON BHYTPEHHEW TMO3ULIMENH JUYHOCTH, CHCTEMOWM IEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUN, COOTBETCTBYIOLIUX
TPAJAULIMOHHBIM IEHHOCTSIM POCCHICKOTO 00IleCcTBa, paclIMpeHUe >KU3HEHHOTO
OMbITAa U OMbITA JEATEILHOCTH B IMPOLIECCE pealn3allii OCHOBHBIX HaIlpaBJICHUM
BOCIIUTATENIbHON JESATEIHbHOCTH, B TOM YHCIIE B YACTH:

1) rpakIaHCKOr0 BOCIIUTAHMS:

c(hOpMHPOBAHHOCTh TPAKIAHCKON MO3ULKUK 00YUaIOIIErocsl Kak akTUBHOTO U

OTBETCTBEHHOI'0 YJIEHA POCCUIMCKOTO OOIIEeCTBa;



OCO3HaHUE CBOMX KOHCTUTYIIMOHHBIX IPaB U 00S3aHHOCTEH, YBaXKEHHE 3aKOHA
Y IIPaBOIIOPSIKA;

TFOTOBHOCTb K COBMECTHOM TBOPUECKOM JIEATEIBHOCTH MTPHU CO3AAHUN YUEOHBIX
IPOEKTOB, PpELICHUH Yy4eOHBIX U [IO3HABATENbHBIX 3aJay, BBINOJIHEHUU
OMOJIOrMUECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OTPEENSITh COOCTBEHHYIO TIO3UIIMIO 10 OTHOIIEHUI0 K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHE YYUTHIBATH B CBOMUX JEHCTBUSIX HEOOXOAUMOCTh KOHCTPYKTUBHOTO
B3aMMO/JICHCTBHUS JIIOJICH C Pa3HbIMU YOSKIACHUSIMH, KYyJIbTYPHBIMHU IIEHHOCTSMU U
COLUAJIBHBIM I1OJIOKECHUEM;

FOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBINOJIHEHUS
yueOHBIX, T[I03HABaTEJbHBIX U HCCIENOBATEIbCKUX 3a/1a4, YBaXUTEJIHHOTO
OTHOUIEHUS! K MHEHHUIO ONIMOHEHTOB IMpU OOCYXJEHUH CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/IePKAHUS;

TOTOBHOCTH K T'YMaHUTAapHOM U BOJIOHTEPCKOU IESATEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTb POCCUNUCKON rpaXJaHCKOU UIEHTUYHOCTH, TATPUOTU3MA,
YBaXXEHHUsI K CBOEMY HapOJly, 4YyBCTBAa OTBETCTBEHHOCTH nepen PonuHoi, ropaoctu
3a CBOM KpaH, CBOIO PoauHy, CBOM fA3BIK M KYJbTYpPY, IPOLUIOE U HACTOSAILEE
MHOT'OHAaIIMOHAJIBbHOr 0 Hapoaa Poccuu;

LIEHHOCTHOE OTHOILLIEHHUE K MPUPOJHOMY HACHEAUIO U MAMATHUKAM IIPUPOJIBI,
NOCTHKEHUAM Poccun B HayKe, HICKYCCTBE, CTIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OLIEHMBAaTh BKJAJ POCCUHCKUX YYEHBIX B CTAHOBJIEHUE U
pa3BuTHE OWOJOrMM, NOHUMAaHUS 3HAYE€HHUs OWUOJOTMM B TO3HAHUM 3aKOHOB
OPUPOABI, B )KU3HU YEJIOBEKA U COBPEMEHHOI'0 O0ILIECTBA;

ujeiiHas yOeKIEHHOCTb, TOTOBHOCTh K CIIy>)KeHHIO M 3aumute OtedecTsa,
OTBETCTBEHHOCTh 3a €r0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAaHUE TYXOBHBIX IEHHOCTEW POCCUMCKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO MTOBEACHHUS,

CIIOCOOHOCTh OILICHMBATh CUTYAallMI0 M MPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPHUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH,;

OCO3HaHHUE JIMYHOTO BKJIAJa B IOCTPOEHUE YCTOMYMBOTO OyAyIIEro;

OTBETCTBEHHOE OTHOILLIEHHUE K CBOMM POJUTEIISIM, CO3JaHUIO CEMbU HA OCHOBE
OCO3HAHHOI'O IPUHATUSA LEHHOCTEM CEMEHWHOM JKU3HM B COOTBETCTBUH C
TpaIuiusIMHi Hapo10B Poccuu;

4) 3¢TeTHYEeCKOro BOCIIMTAHUSA:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKIIOYAs 3CTETHKY ObITa, HAy4YHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIOPTA, TPYAa, OOIIECTBEHHBIX OTHOLICHHI;



MOHUMAaHHE SMOLIMOHAIIBHOTO BO3/ICUCTBUS KUBOIM IPUPOJIbI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHHUIO B PAa3HbIX BUIAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOM JINYHOCTH;

5) ¢puzun4yeckoro Bocnutanus, GOPMHUPOBAHMS KYJIbTYPbI 310POBbSI U
IMOIHMOHAJILHOTO 0JIArONOJIyYHs:

MOHUMAaHUE U pean3alus 3J0pOBOro U 0€30MacHOr0 00pa3a KU3HH (3J0pOBOE
nUTaHue, COOJI0IEHNE TUTUEHUYECKUX TTPaBUIT U HOPM, COATaHCUPOBAHHBIN PEKUM
3aHATUH W OT/AbIXa, peryisipHas (u3nyeckass akTUBHOCTh), OEpPEKHOTO,
OTBETCTBEHHOTO M KOMIIETEHTHOT'O OTHOIIEHUS K COOCTBEHHOMY (pU3MYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

NOHUMaHUE IIEHHOCTH TMPaBUJ HWHIUBUIYATbHOTO U  KOJUIEKTHBHOIO
0€30MacHOro MOBEACHUS B CUTYAIIUSIX, YIPOXKAIOIIUX 3JI0POBBIO U )KU3HHU JIIO/ICH;

OCO3HAHME TOCJICICTBUI W HEMPHUATHUS BPEIHBIX MPUBBIUEK (YMOTpeOIeHuUs
AJIKOT0JIs, HAPKOTUKOB, KYpEeHUSI );

6) Tpy10BOI0 BOCIIMTAHMSA:

TOTOBHOCTh K TPYY, OCO3HAHUE IIEHHOCTU MacTepCTBa, TPYIO0JIIO0UE;

TOTOBHOCTh K AKTHBHOM JESITEIBLHOCTH TEXHOJOTUUYECKON M COIMaIbHOU
HaIPaBJICHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, TUIAHUPOBATh U CAMOCTOSITEILHO
BBITIOJTHSITh TaKy0 JESATEIbHOCTD;

UHTEpEeC K pa3iudHbiM cdepaM MmpodecCUOHATBLHOU JeATebHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIK BBHIOOp Oyaymeld mnpodeccun UM Pean30BBIBATH
COOCTBEHHBIE KU3HEHHBIE TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUIO M CaMOOOpa30BaHHUIO Ha
MPOTS)KEHUU BCEU KU3HU;

7) 3KOJIOrM4eCKOr0 BOCTIUTAHMS:

AKOJIOTMYECKH 1eJ1€CO00pa3HOE OTHOIICHHUE K MPUPOE KaK UCTOYHUKY KU3HU
Ha 3eMJle, OCHOBE €€ CYIleCTBOBaHUS;

MOBBIIICHUE YPOBHS JKOJIOTUYECKOW KYJIbTYpbl: MPUOOPETEHUE OIbITA
IJIAHUPOBAHUSI TMOCTYNKOB UM OIEHKM WX BO3MOXHBIX MOCIEACTBUI IS
OKPYKaIOUIEN CPEJIbL;

OCO3HaHHWE TI00ATBFHOTO XapaKTepa HKOJIOTHYECKUX MpOOJIeM U TyTed ux
pelieHus;

CIIOCOOHOCTH UCIOJIB30BAThH MPUOOPETAEMBIC TIPU U3YUCHUN OMOJIOTHH 3HAHUS
U yMEHHS TpU PEIIEHUH TMpoOJieM, CBSI3aHHBIX C  PAIlMOHAIBHBIM
IPUPOAOIIONH30BaHNEM  (COOMIOIGHNE  MPaBWJI  TOBENEHUS B MPHUPOJE,
HAIIPaBJICHHBIX Ha COXPAaHEHUE pAaBHOBECUS B DKOCUCTEMAX, OXpPaHY BHUJOB,
IKocHCTEeM, Orocdepsl);



AKTUBHOE HENPUATHE IEUCTBUM, IPUHOCAIIMUX BPEJ OKPYKAIOLIEN IPUPOTHOU
cpelie, yMEHHE MPOrHO3MPOBAaTh HEOJAroMpUsTHbIE SKOJOTUUYECKUE IMOCIIEICTBUS
IIPEAIIPUHUMAEMBIX JIEUCTBUM U IIPEIOTBPAIATh UX;

HAJIMYHUE PA3BUTOTO IKOJIOIMYECKOrO MBIIUICHHUS, SKOJIOTHYECKOM KYJIbTYpHI,
OIbITa NEeSATETbHOCTU HKOJIOTUYECKOM HaIPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMHU B IO3HABATEIbHOW, KOMMYHHUKATHBHOM M COLMAJIBbHOU
MPaKTUKE, TOTOBHOCTU K YYaCTHIO B MPAKTUYECKON NEATETbHOCTH IKOJIOTUYECKOM
HaIIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOT 0 O3HAHMS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIECTBEHHOW MPAKTUKH, OCHOBAHHOTO HA JIMAJIOTe
KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIMKYJIbTYPHOM MHPE;

COBEPUICHCTBOBAHUE SI3BIKOBOM W YHUTATEIBCKOM KyJIbTYphl KaK CPEACTBA
B3aUMOJCHCTBHS MEXIY JIFOJbMU U NTO3HAHUS MUPA;

NMOHUMaHHE Cheru@UKA OHOJIOTMM KaK HayKh, OCO3HaHHS €€ poJu B
(opMUpPOBAaHUU PALMOHAIBHOTO HAYYHOT'O MBILIUIEHUS, CO3JaHUU LETOCTHOTO
IpeCTaBlIeHUs 00 OKpYXKarolleM MHUpE KaK O €JIMHCTBE MPHUPObl, YEJIOBEKA U
oOliecTBa, B MO3HAHMM MPUPOIHBIX 3aKOHOMEPHOCTEH M pEIIeHHH MpoliaeM
COXpaHEHUS ITPUPOJTHOTO PAaBHOBECHS,

yOeXIEHHOCTh B 3HAYMMOCTU OMOJOTMHU /JI1 COBPEMEHHOW LMBWIM3AIUU:
oOecrieyeHuss HOBOTO YpPOBHSI Pa3BUTUS MEAMUIMHBI, CO3JAAHHE MEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pElaTb PECypCHble  MpPOOJIEMbl  pa3BUTHS
YeJI0BEYECTBA, IOMCKA MyTe BBIXOJAA U3 II100aIbHBIX SKOJIOTUYECKUX MPOOJIEM U
o0OecrieyeHuss  mepexoja K  YCTOMUMBOMY — Pa3BUTHIO,  PAlMOHAIBHOMY
UCIOJIb30BAHUIO TMPUPOJHBIX PECYpCOB U (POPMUPOBAHHIO HOBBIX CTaHIAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B TIOJYYEHHH OWOJOTMYECKUX 3HAHUU B IEJIX
NOBBIIIEHNUS OOIIEH KyJIbTyphbl, €CTECTBEHHO-HAYYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM 4acTu (HyHKIIMOHAJIBHOM T'PaMOTHOCTH OOydaromuxcs, GopMUpyeMoil
pU U3Y4YE€HUU OHOJIOTHH;

NOHUMAaHHUE CYIIHOCTH METOJOB IO3HAHMS, UCIIOIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIOJb30BaTh IOJy4YaeMble 3HAHHUA /IS aHalu3a M
OOBSICHEHHSI SIBICHUI OKPYKAIOIIETO MUpPa M MPOUCXOIAIINUX B HEM M3MEHEHUIA,
yMEHUE JejaTb OOOCHOBAaHHBIE 3aKIIOYEHUS Ha OCHOBE HAy4yHBIX (DaKTOB H
UMEIOINXCS JAHHBIX C LIEJIBIO OJYUYE€HHSI TOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BaTh OHMOJIOTMYECKUE 3HAHUS IUIf
peleHus mpooyieM B peabHBIX )KU3HEHHBIX CUTYaIIUAX;

OCO3HAHME ILIEHHOCTH HAyYHOU JECATEIBHOCTH, TOTOBHOCTH OCYILECTBIATH
IPOEKTHYIO U UCCIEA0BATENBCKYIO ACSITEIBHOCTh NHANBUYAJIBHO U B TPYIIIIE;



TOTOBHOCTh M  CIIOCOOHOCTh K  HEMPEpPhIBHOMY  OOpa30BaHUIO W
caM000pa30BaHNI0, K aKTUBHOMY IIOJYyYEHUIO HOBBIX 3HAHHMM 1O OHOJIOTHH B
COOTBETCTBHH C KU3HEHHBIMH IMOTPEOHOCTSIMHU.

METAINPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIE pe3yibTaThl OCBOECHHs ydyeOHOro npeamera «buonorus»
BKJIIOYAIOT: 3HAYuMble 17 (HOPMHUPOBAHHUS MHUPOBO33PEHUS O0O0YHAIOIIHUXCS
MEXIMCIUIUIMHAPHBIE (MEXKIPEAMETHBIC) OOIICHAayUYHbIE MOHSATHS, OTPa)KaIOLIUe
[EJIOCTHOCTh HAay4YHOM KapTUHBI MHUpa U CHEeUU(PUKy METOJOB MO3HAHMUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, 3HEPIHs, SBJICHHE, IPOLECC,
CUCTEMa, Hay4yHbIH (DaKT, MPHUHIIMI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUS,
UCCIIeJOBaHNE, HA0JI0IeHUE, U3MEPEHHE, SKCIIEPUMEHT U JPYTHUX ), YHUBEPCAJIbHbIE
yueOHble JeicTBUs  (TIO3HaBaTelbHbIE, KOMMYHUKATHUBHBIE, PETYJISATHUBHBIE),
obecrieunBaronme GopmMupoBanre GyHKIMOHATLHON TPAMOTHOCTH U COIIMAIBHON
KOMIIETEHLIUH OO0YyYaromMXcsi, CHOCOOHOCTh OOYYaroIIMXCS  MCIOJIb30BaTh
OCBOEHHBIE MEKIUCIUILIMHAPHBIE, MUPOBO33PEHUECKHUE 3HAHUS U YHUBEPCAJIbHbIE
yueOHbI€ AEUCTBUS B TO3HABATEIBHON U COLMATIbHON IIPAKTHKE.

MertanpeaMeTHble pe3ysibTaThl OCBOCHMSI IMPOTPAMMBI CPEIHEr0 OOIIEero
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OsianeHue YHUBEPCATbHBIMHA Y4eOHBIMHU NMO3HABATEJIbHBIMHU
NEeHCTBUAMM:

1) 6a3oBble JOTHYECKHE NeiiCTBHUS:

CaMOCTOSITENILHO  (hOpMYNIHpOBaTh M aKTyalM3UpOBaTh  MpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIOJb30BaTh P OCBOCHHUU 3HAHUM NPUEMBI JIOTMYECKOIO MBIIUICHUS
(aHanu3a, CUHTE3a, CpaBHEHMUsI, KiaccuduKaiu, 0000IEHNs), PACKPhIBATh CMBICI
OMOJIOTMYECKUX TOHATHI (BBIACTATh UX XapaKTepHbIC MPU3HAKHU, YCTaHABIMBAThH
CBSI3H C APYTUMU TIOHATHUSIMHU );

OMpeNeNsITh LEeNu JAEATeIbHOCTH, 3a/aBas MapaMeTpbl M KPUTEPUH HUX
JNOCTUXKEHUS, COOTHOCUTD PE3YJIbTAThI ACSITEIIbHOCTU C MOCTABICHHBIMU LIETISIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATUS U1 0ObsICHEHUS! (DAaKTOB U SIBJICHUM
YKABOM IIPUPOBI;

CTPOUTH JIOTUYECKUE pacCyXJAeHUs (MHIYKTUBHBIC, JACIyKTHBHBIC, IIO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W TPOTHBOPEUHS B PACCMATPHUBAEMBIX
ABICHUAX, (OPMYITHPOBATH BHIBOJBI U 3aKITIOUCHUS;

IPUMEHSTh CXEMHO-MO/IENbHBIE CPEACTBA ISl IPEACTABIICHUS CYILIECTBEHHBIX
CBA3€H M OTHOLIEHWHA B U3Y4aeMbIX OHOJOTMYECKUX OOBEKTaX, a TaKKe
IPOTHUBOPEYMI PA3HOTO pOJAA, BBISBICHHBIX B PAa3NMMYHBIX HH(DOPMAIIMOHHBIX
UCTOYHHKAX;



pa3pabaTeiBaTh IUIaH pelIeHUs MpoOJIeMbl C YYETOM aHaau3a UMEIOLIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JIEATEIBHOCTD, OLICHUBATH COOTBETCTBUE PE3YIIbTATOB
L[EJISIM, OLIEHUBATh PUCKU MOCIIEICTBUM NESATEIbHOCTH;

KOOPAMHUPOBATH U BBINOIHATH pabOTY B YCIOBUSIX peajIbHOT0, BUPTYaIbHOIO
1 KOMOMHUPOBAHHOT'O B3aUMOIEHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE NTPU PELIEHUH KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKHIE AeCTBHUA:

BJIJIETh HAaBbIKAMHU Y4€OHO-UCCIIEI0BATENbCKON U MPOEKTHOM JESTENbHOCTH,
HaBbIKaMHM  pa3pelieHus MpoOjeM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSATEIILHOMY IIOMCKY METO/IOB PELICHUS IPAKTUYECKUX 3a]a4, IPUMEHEHHUIO
Pa3JIMYHBIX METOAOB MO3HAHUS;

UCIIOJIb30BaTh PAa3JIMYHBIE BHUJIBI JEATEIIBHOCTH M0 MOJYYEHUIO HOBOIO
3HAaHUSA, €ro HHTEpIpeTalyy, NpeoOpa3oBaHUI0 U MNPUMEHEHHI0 B Y4YeOHBIX
CUTYallUsIX, B TOM YKCJIE TIPU CO3/IaHUU YY€OHBIX U COLUATIBHBIX TPOEKTOB;

(dbopMHUpOBaTh HAYYHBIN TUN MBILUICHUS, BIaI€Th HAYYHOU TEPMHUHOJIOTHUEH,
KJIFOUEBBIMU NTOHATHUAMHU U METOJAMU;

CTaBUTh M (HOpPMYIUpPOBaTh COOCTBEHHBbIE 3aJaud B 00pa30BaTEIbHOU
NEATEIbHOCTH U JKU3HEHHBIX CUTyalUsX;

BBISIBIIT [IPUYMHHO-CJIEACTBEHHBIC CBS3M W AKTyaJIM3WpPOBATh 3aJavy,
BBIJIBUTATh TUIIOTE3Y €€ PEIICHHS], HAXOAUTh apIyMEHTHI ISl JOKa3aTENbCTBA CBOMX
YTBEPKIACHUH, 3a/1aBaTh [MAPAMETPBI U KPUTEPHUH PEILICHHUS;

AHaJIM3UpPOBAaTh IIOJYYEHHBIE B XOAE€ PELIEHHs 3aJadyd  pe3yJIbTaThl,
KPUTHYECKHU OLIEHMBATh UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIIOBUSIX;

JIaBaTh OLIEHKY HOBBIM CUTYAallUsIM, OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

OCYULIECTBJIATh LIE€JCHANPABICHHBIM TOUCK MEPEHOCAa CPEICTB M CHOCOOOB
JEHCTBUS B TPOPECCHOHAITBHYIO CPENY;

yMEThb MEPEHOCUTh 3HAHUS B MO3HABATENIbHYIO U NPAKTHUUYECKYIO 00jacTu
KU3HEACATEIbHOCTH;

yYMETb UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE HJIEH, NpEIaraTb OPUTMHAIBHBIE NOAXOABI U PELICHHS,
CTaBUTb NMPOOJIEMBI U 33/1a4H, IOMYCKAIOIINE aTbTepPHATUBHBIC PEILICHUSI.

3) pa6ora c nHpopmanmeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHUKAX MHPOPMAINH (TEKCTe Y4eOHOTO
nocoOus, Hay4yHO-TIONYJSIPHOW JUTEepaType, OHOJOTMYECKHX CJIOBapsAX H
CIPaBOYHHMKAX, KOMIIBPIOTEPHBIX 0a3ax NaHHBIX, B VHTepHeTe), aHAIU3UPOBAThH
MHGOPMAIMIO PAa3TUYHBIX BUAOB U (HOPM IpeACTaBICHUsI, KpUTUUECKU OLIEHUBATh
€€ JOCTOBEPHOCTh U HENIPOTUBOPEUYNBOCTb;



dbopMynHpoOBaTH 3aMpPOChl U MPUMEHSITh PA3JIMYHBIE METOJbI TP MOUCKE U
otOope Ouonornyeckor MHGOpMAIN, HEOOXOIUMOM ISl BBHITIOJTHEHHUS YUCOHBIX
3ajay;

npUOOpETaTh OMBIT KMCHOJIB30BaHUS MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTU, COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOT'O MCIIOJIb30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENLHO  BBIOMpATh  ONTHUMAIbHYIO  (GOpMY  MPEACTaBICHUS
ouosiorndyeckoi nHGopmaluu (CxeMbl, rpaduKu, TuarpaMMbl, TaOJIUIIBI, PUCYHKHU U
Jpyroe);

UCIOJIb30BaTh HAYYHBIM $3bIK B KauecTBE CpeACTBA Npu pabore C
OuoJornyeckod HHGpOpMalUe: TPUMEHATh XUMHUYECKue, (Qu3nyeckue u
MaTEeMaTHYCCKUE 3HAKW W CUMBOJIBI, (OpMYIbI, aOOpeBHATYPYy, HOMCHKJIATYpY,
UCIIOJIB30BaTh W MPeoOpa3oBBIBaTh  3HAKOBO-CHMBOJUYECKHE  CpPEICTBA
HaTJIATHOCTH;

BJIaJCTh ~ HABBIKAMH  pACIO3HABaHWUS WM 3allUThl  WHOOpMAIUH,
UH(OPMAIIMOHHON 0€30MaCHOCTH TUYHOCTH.

OBj1ajieHre YHUBEPCATbHBIMHA KOMMYHUKATHBHBIMU J1€/iCTBUSIMHU:

1) o0OmmeHue:

OCYIICCTBIIATh KOMMYHUKAIIMH BO BceX c(hepax )KU3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOTE WM TUCKYCCHUU TIO CYIIECTBY 0OCYXIaeMoi TeMbl (yMEHHE 3aJaBaTh
BOTIPOCHI, BBICKA3bIBATh CYXIACHHS OTHOCHUTEIHLHO BBHITIOJHCHUS TIpejiaraeMoun
3a/1a4, YIUTHIBATh MHTEPECHI W COTIACOBAHHOCTH MO3HIMN IPYTHUX YYACTHHKOB
JMajora Uik JUCKYCCHH);

pacro3HaBaTh HEBepOAJTbHBIE CpEACTBA OOIIEHWS, TOHUMATh 3HAYCHUC
CONMAIBHBIX 3HAKOB, TPEINOCHUIOK BO3HHUKHOBEHHUS KOH(JIMKTHBIX CHUTYyaIlHUi,
YMETh CMATYaTh KOH(DJIUKTH U BECTH TTEPETOBOPHI;

BJIQJICTh PA3MYHBIMU CIIOCOOaMu OOIEHUS W B3aWMOJCHCTBHUSA, MMOHUMAThH
HAMEPEHUS IPYTUX JIOCH, IPOSIBIATh YBAKUTEIHLHOE OTHOIIEHNE K COOECETHUKY
U B KOppeKTHOU (hopme hOpMyTHpOBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHUS C HCIIOIh30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasl IesiTeJIbHOCTh:

MOHUMATh W WCIIOJIH30BaTh MPEUMYIIECTBA KOMAH/IHON M WHIWBHUIYaTHHOU
paboThI IPU pEIIEHUU OMOJIOTUYECKON MPOOIIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHUS TPYIIOBBIX (hOPM B3aUMOJICHCTBUS NP PEIICHUN y4eOHOM 3a1a4H;

BBIOMpATh TEMATUKy M METOJIbI COBMECTHBIX JIEHCTBUN C Y4YETOM OOIIMX
WHTEPECOB U BO3MOXXHOCTEH KaKI0T0 YiIeHa KOJIJICKTHBA,

OpUHUMATh II€Id  COBMECTHOW  JICSATEIHHOCTH, OpPTraHW30BBIBATH U
KOOPJIMHUPOBATh JCUCTBUA II0 €€ JOCTHUXKCHHUIO: COCTABJIATH IUIAH JACHCTBHM,



pacnpenenarth poyid ¢ Y4ETOM MHEHUH YYacCTHHMKOB, OOCYXJaTh pPE3yJbTaTbl
COBMECTHOM pabOThHI;

OLIEHMBATh Ka4€CTBO CBOETO BKJIAJa U KaX/I0I0 YJaCTHUKA KOMaH/ bl B 00U
pe3yabTaT 1o pa3paboTaHHBIM KPUTEPUSIM;

peajaraTtb HOBBIE IIPOEKTHI, OLICHUBAaTh MWJEHU C IO3ULIHMH HOBU3HBI,
OpPUTMHAJILHOCTH, IPAKTUYECKOIN 3HAUUMOCTH;

OCYILECTBIATh IO3UTHUBHOE CTPATETMYECKOE TIOBEJCHHE B PA3IUYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaAXKEHHUE, ObITh MHUIIMATUBHBIM.

OBJ1aieHHe YHUBEPCAJIbHBIMH PeryJIATHBHBIMH AeHCTBUSIMM:

1) caMmoopraHu3anms:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS Ui BBIABICHUS MpOOJIEM U HX
pelIeHus B )KU3HEHHBIX U YYEOHBIX CUTYaIUsIX;

BbIOMpAaTh HA OCHOBE OHMOJOTMYECKUX 3HAHUU I1IeJIEBbIE U CMBICIOBBIC
YCTAaHOBKU B CBOMX JIEHCTBUSX U MOCTYIKAaX IO OTHOUIEHHMIO K >KMBOM NPUPOAE,
CBOEMY 3/I0POBBIO U 3I0POBbIO OKPYKAIOIINX;

CaMOCTOATENIbHO OCYIIECTBIISATh MO3HABATEIbHYIO JEATEIbHOCTD, BBISBIISTH
npoOJieMbl, CTaBUTh U (HOPMYJIHUPOBATH COOCTBEHHBIC 3aJlauyd B 00pa3oBaTEILHON
NESTENbHOCTU U KU3HEHHBIX CUTYalUsX;

CaMOCTOSATEILHO COCTABJISITH IJIaH PEIICHUsI TPOOIEMBbI C YUETOM UMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U TIPEANOUYTECHHI;

JlaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacIMpsTh paMKH Y4€OHOIO MpeMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

JIeJIaTh OCO3HAHHBIN BEIOOP, apIryMEHTUPOBATH €r0, OpaTh OTBETCTBEHHOCTH 32
pelIeHHE;

OLICHUBATh NPHUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMHUPOBAHUIO W MPOSBICHUIO IIUPOKOW JPYIULUMU B
pasHbIX OO0JIaCTAX 3HAHMM, MOCTOSIHHO TIOBBIINIATH CBOM 00pa3oBaTeNbHBIN U
KYJIbTYPHBI YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTYallMsiIM, BHOCUTb KOPPEKTUBBI B JIE€ATEIBHOCTD,
OLICHUBATh COOTBETCTBHE PE3YJIbTATOB LIEIISIM;

BIaJieTh  HABbIKAMHU  TIO3HABATEeNbHOM  pedrexkcun Kak  OCO3HaHUsA
COBEPILIAEMBIX JIEUCTBUA M MBICIUTEIBbHBIX MPOLECCOB, HUX pE3YyJbTaTOB H
OCHOBaHUM, UCHOJB30BaTh MPUEMBI pedIeKCUH Ui OLEHKH CHUTyallluH, BbIOOpa
BEPHOI'0 PELICHUS;

YMETh OLIEHUBAaTh PHUCKHM M CBOEBPEMEHHO IPUHUMATh PELIEHUS M0 HX
CHUKEHUIO;

OPUHUMAaTh MOTHUBBI W apryMEHTBl JAPYTMX IPU AaHAIN3E pE3yJbTaTOB
NEeSATENBHOCTH;



3) npuHsiTHE Ce0s M IPYIUX:

MpPUHUMATH ceOsl, MOHUMAasi CBOM HEJIOCTATKU U JIOCTOMHCTBA,;

IIPUHUMATh MOTHBBI M apryMEHTbl APYTHX IPU aHaju3e pe3yJbTaToOB
NEATEbHOCTH;

PU3HABATH CBOE MPaBO M MPABO APYTUX HA OIMIHOKH;

pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP C TIO3ULIUU JPYTOro YeJOBeKa.

HPEIMETHBIE PE3YJIBTATDBI

[IpeameTHbie pe3ynbTathl ocBoeHUs mporpammbl COO mo Owonoruu Ha
06a30BOM ypOBHE BKJIIOYAIOT crienupuueckue s yueOHoro npeamera «buomorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUI IO OCBOEHHUIO, HHTEPIPETALMH U
npeoOpa30BaHUIO 3HAHUM, BUJBI ACSITEILHOCTH MO MOJIYYEHHUIO HOBOTO 3HAHUS U
OPUMEHEHUIO 3HAaHUM B Pa3lMYHBIX Y4€OHBIX CUTYallUsX, a TaKKE B PEabHBIX
KU3HEHHBIX CUTYallUsiX, CBSI3aHHBIX ¢ Ouojorueidl. B mporpamme mnpeameTHble
pe3yabTaThl IPEICTaBICHbI 10 TOAaM 00yUYEeHHUS.

IIpenmeTHbIe pe3yabTaThl OCBOEHUS ydeOHoro mpenmera «buosnorus» ¢ 10
K1acce TOJKHBI OTPAKATh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJIOTHMH B CUCTEME HAYUHOTO
3HaHUS ECTECTBEHHBIX HayK, B (HDOPMHpPOBAHUU COBPEMEHHON €CTECTBEHHO-
HAyYHOW KAapTHHBI MHpa U HAYYHOTO MHPOBO33PEHHUSA, O BKJIAJ€ POCCUUCKUX U
3apyOC)KHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHWOJOTHH, (PYHKIIMOHAJTIBLHOU
IPaMOTHOCTH Y€JIOBEKa ISl pElIeHUs KU3HEHHBIX 3a7a4;

YMEHHE PaCKphIBaTh COJIEpPKaHHE OMOJOTMYECKUX TEPMHHOB W TMOHSTHI:
KU3Hb, KJIETKA, OPraHU3M, MeTa00JIi3M (0OMEH BEILIECTB U MPEBpAIllCHHE YHEPTUN),
romMeoctas (CaMOperyysiiusi), ypOBHEBas OpraHu3alMsl SKUBBIX  CHUCTEM,
CaMOBOCIPOU3BeICHHE (PEMPOIYKIIUSA), HACIEACTBEHHOCTb, U3MEHYHBOCTh, POCT U
pa3BUTHE;

yMEHHE Wu3JaraTb OWMOJOTHYECKHE Teopuu (KJIETOYHas, XPOMOCOMHas,
MyTallMOHHAs, IE€HTpajbHasg JOorMa MOJIEKYJsipHOM Ouosnoruun), 3axoHsl (I
Menpgens, T. Moprana, H. 1. BaBuiioBa) u ydyenus (o 1eHTpax MHOroooOpasus u
MPOUCXOXKIEHUS KyIbTypHBIX pacTeHuit H. V. BaBunosa), onpenensiTe TpaHUIlbl UX
IPUMEHUMOCTH K JKMBBIM CUCTEMAM;

yYMEHHE BIAJIETh METOJAMU HAYYHOTO MO3HAHUS B OMONOTUU: HAOIIOIEHUE U
OMMCAHUE >KMUBBIX CHCTEM, MPOLIECCOB W SIBICHUI, OpraHu3aius U MpPOBEACHUE
OMOJIOTMYECKOT0 HKCIIEPUMEHTA, BIJIBUKEHNE TUIIOTE3bI, BBISIBICHUE 3aBUCUMOCTH
MEXAY HCCIEeIyEMbIMU BEIMYUHAMH, OOBSICHEHUE IOJYYEHHBIX pPE3YyJbTaTOB,
UCIOJIb30BAaHHBIX HAYYHBIX MMOHATUNA, TEOPUH U 3aKOHOB, YMEHHE JI€NaTh BBIBOJIbI
Ha OCHOBAHMH TOJTYYEHHBIX PE3YJIbTATOB;



YMEHHE BBIJICNISTh CYIIECTBEHHBIC MPU3HAKKA BUPYCOB, KIETOK MPOKAPUOT H
AYKapuoOT, OJHOKIECTOYHBIX W MHOTOKIETOYHBIX OpPraHU3MOB, OCOOCHHOCTH
IPOLIECCOB: OOMEHa BEIIECTB W MPEBpAIlCHUs] SHEPTUU B KIETKE, (OTOCHUHTE3A,
IUTACTUYECKOTO M DHEPreTUYecKkoro oOMeHa, XEMOCHHTE3a, MHTO03a, Meio3a,
OIUIOZOTBOPEHUS, PA3MHOKEHUS, HWHIMBUIYaTbHOTO Pa3BUTHS  OpraHu3Ma
(oHTOTECHE3);

yMEHHE MPUMEHSTh MOJTyYEHHbIE 3HAHUS JUIsi OOBSICHEHMS] OMOJOTHYECKHUX
IIPOLIECCOB U SIBJICHUH, JUIsl MPUHATUS MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOM
KU3HU C LETpl0 oOecrieyeHus Oe30MacHOCTH CBOETO 3J0POBbS U 3J0POBbBS
OKPYXAaIOIIUX JII0JIeH, COOII0/IEHNS HOPM IPaMOTHOT'O MOBEICHUS B OKPYKAIOIICH
OPUPOAHON cpelie, NMOHMMaHUE HEOOXOJUMOCTH MCIOJIb30BAHUS JIOCTHIKEHUIN
COBpEMEHHOM Oouonormu OMOTEXHOJNIOTHI  JUIsi  PallMOHAIBHOTO
TIPUPOJIOTIOH30BAHHS;

yMEHHE peniaTh d3JEeMEHTapHble TEHETUYECKHME 3aJayd Ha MOHO- U
IUTUOPUIHOE CKPEIIMBAaHUE, CIETUICHHOE HACJeJOBAaHUE, COCTABJIATH CXEMBI
MOHOTHOPHIHOTO CKPEIIMBaHUs sl TPEACKa3aHMsl HACleJOBaHUS MPU3HAKOB Y
OpPraHHU3MOB;

YMEHHUE BBINONHATh J1TA0OPATOPHBIE U NpPAKTUYECKUE pabOThl, COOMIOAATH
npaBuiia Mpu padboTte ¢ ydeOHBIM U J1a0OPATOPHBIM 000PYI0BAHUEM;

YMEHHE KPHUTUYECKH OIICHUBATh MW HMHTEPIPETUPOBATH HHQPOPMAIIHIO
OMOJIOTMUECKOTO  COJEP)KAaHMS, BKIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAaHUSA W3
pa3IMYHBIX UCTOYHUKOB (CpEeAICTBA MAacCOBOW MH(OPMAIINU, HAYIHO-TIOMYIISIPHBIC
MaTepuaibl), STUYECKHE aCIeKThl COBPEMEHHBIX HCCIEAOBaHWN B OHOIIOTHH,
MeauliHEe, ONOTEeXHOJOTHH;

YMEHHE CO37aBaTh COOCTBEHHBIC THCHMEHHBIE U YCTHBIE COOOIICHHUS,
000011asi OMOJIOTHYECKYI0 MH(OPMAIIUIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
UCTIOJIb30BaTh MOHATUHHBIN anmapat OHOJIOTHH.

[IpeameTHBIC pe3ynbTaThl OCBOCHHS y4deOHOTO mpemmeta «buomorus» ¢ 11
Kiacce OJKHBI OTPAXKAaTh:

c(hOpMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYUHOTO
3HAaHUS ECTECTBEHHBIX HayK, B (DOPMHPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KapTUHBI MHpPa U HAy4HOTO MHUPOBO33PEHHS, O BKJIAJE POCCUUCKHUX U
3apyOeKHBIX yUYEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTHH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKa IS PEIICHUs KU3HCHHBIX 3a7a4;

YMEHHE PAaCKphIBATh COACPKAHNE OMOIOTUUECKUX TEPMUHOB U MOHSATUIN: BU/,
NOMyJAIUs, TeHOGOH, SBOJIONHUS, ABIKYIIUE CHIIBI ((PaKTOpbl) SBOJIOLUU,
MPUCTIOCOOJICHHOCTh OPTaHU3MOB, BUI000pa30BaHUE, JKOJOTUYECKUE (HaKTOPHI,
IKOCUCTEMA, TMPOAYIEHThI, KOHCYMEHTBI, PEIyIEHThl, IIEMU  IMHTAHMUS,
AKOJIOTHYECKas MupaMua, OMoreoleHos, onocdepa;



YMEHUE Hu3JlaraTb OWMOJIOrMYecKHe Teopuu (3BOJIIOLIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKas TEOpUS OBOJIFOLMHU), 3aKOHBI M 3aKOHOMEPHOCTH
(3apoabiieBoro cxoactsa K. M. Bbapa, uepenoBaHus TJIaBHBIX HAIpPaBICHHUN U
nyteit sBomoruu A. H. CeBeprioBa, yuenns o 6uochepe B. WM. Bepnanuckoro),
ONPENEIATh T'PAHULIBI UX TPUMEHUMOCTH K KUBBIM CUCTEMAM;

yMEHHE BIIAJIETh METOJJaMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOI0IeHHE U
ONMCAaHHUE JKUBBIX CHUCTEM, IMPOLECCOB U SIBIICHWUM, OpPraHU3alMs U IPOBEACHUE
OMOJIOTUYECKOT0 IKCIIEPUMEHTA, BbIJIBUYKEHNE TUIIOTE3bI, BBISIBICHUE 3aBUCUMOCTH
MEXKIy HCCIEIYEMbIMU BEIMYUHAMH, OOBSICHEHUE TMOJYYEHHBIX PE3yJbTaToB,
UCIIOJIb30BaHHBIX HAYYHBIX MOHITUH, TEOPUNA U 3aKOHOB, YMEHUE JIE€IaTh BBIBOJBI
Ha OCHOBAaHHH MOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIJIEIATh CYIIECTBEHHbIE NPU3HAKH CTPOCHHSI OMOJIOTMYECKUX
OOBEKTOB: BHUJIOB, MONYJALMA, MTPOAYLIEHTOB, KOHCYMEHTOB, PEIYLEHTOB,
OMOreolleHO30B U IKOCUCTEM, OCOOEHHOCTH IMPOILIECCOB: HACIEICTBEHHOMN
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUJI000pa30BaHUs, MPUCIIOCOOICHHOCTH
OpraHU3MOB, JEWCTBHUSI SKOJIOTMYECKUX (DAKTOpPOB Ha OpraHU3MBbI, IepeHoca
BEUIECTB M MOTOKAa JHEPruM B HKOCUCTEMAX, AHTPONOIE€HHBIX H3MEHEHUH B
HKOCUCTEMAX CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB U OHOr€OXMMHUYECKHUX
IIUKJIOB B Ouocdepe;

YMEHHE MPUMEHSTH MOJTYyYEHHbIE 3HAHUS JUIsl OOBSACHEHHS] OMOJOTMYECKHX
IIPOLIECCOB U SIBJICHUM, JUISl NPUHATUSA MPAKTUUYECKUX PEIICHUH B MOBCEIHEBHOMN
KU3HH C LEIpl0 oOecnedeHus 0e30IacCHOCTH CBOErO 3J0pPOBbS U 30POBbS
OKPYXAaIOLUX JI0JEH, COOII0IEHN HOPM IPaMOTHOI'O MOBEACHUS B OKpYKarolei
OPUPOAHON Cpele, NOHMMaHUE HEOOXOJMMOCTH MCHOJIb30BAHMS JIOCTHIKEHUI
COBPEMEHHOW OMOJIOTHH ISl PALIMOHAIILHOTO TPUPOAOIIONb30BaHNUS;

YMEHHE peuiaTh 3J€MEHTapHble OMOJOTMYECKHUE 3aa4H, COCTABIISITH CXEMBI
NEepEeHOCa BEIIECTB U YHEPTUU B IKOCUCTEMAX (LIETIH MUTAHUsA);

YMEHHUE BBINOIHATh JTA0OPATOPHBIE M NPAKTUYECKHUE PabdOThl, COONIOAATH
npaBuiia Ipu padoTe ¢ yueOHBIM U TaO0paTOPHBIM 000PYAOBAaHUEM;

YMEHHE KPUTUYECKH OIICHHBATh W HHTEPIPETHPOBATH HHOOPMALIUIO
OMOJIOTMUECKOTO  COJEP)KAHMS, BKIIOYAIOIIYI0 TICEBJOHAYYHbIE 3HAaHUSA W3
pa3IMYHBIX UCTOYHHKOB (CpPEeACTBa MAacCOBOW MH(pOpPMAIINU, HAYIHO-TIOMYJISIPHbIC
MaTepuanbl),  paccMaTpuBaTh  TIJOOAJbHBIE  SKOJOTMYECKHEe  MPOOIeMbl
COBPEMEHHOCTH, (POPMHUPOBATH IO OTHOUICHUIO K HUM COOCTBEHHYIO MO3UIHUIO;

YMEHHE CO037aBaTh COOCTBEHHbIE IHCbMEHHBIE U YCTHBIE COOOLICHMUS,
00001mas Ouosornueckyro MHGOPMAIMIO U3 HECKOJBKUX HMCTOYHUKOB, TPAMOTHO
WCIIOJIb30BaTh OHATHIHBIN anmapat OMOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuyecTBo yacoB DJIeKTPOHHbBIE
HanMeHoBaHMe pa3/ieioB U TeM undpoBbIe
Ne ni/m P Kourpoasbnbie | IlpakTnyeckue (nudpp )
NnporpamMmbl Bcero o0pa3oBartejibHbIE
padoThI padoTshI
pecypcsl
bub6munoreka [JOK
! bronorust kak Hayka 2 05 https://m.edso00.ru/7f41c292
bu6mmoreka [JOK
2 JKuBbIE CHCTEMBI M X OpraHu3aIus 1 httos://m.edsoo.ru/7fA1c292
. bubmuoreka [JOK
3 XUMHUYECKUI COCTaB U CTPOCHUE KIIETKU 8 1 https://m.edsoo.ru/7f41c292
bu6mmoreka [JOK
4 IKH3HEAIEATELHOCTE KISTKH 6 https://m.edsoo.ru/7f41c292
Pa3smHOXXEHME U MHAUBHUIYaTbHOE PA3BUTHE bubmuoreka [JOK
5 5 1
OpraHu3MOB https://m.edsoo0.ru/7f41c292
6 HacnencrBeHHOCTh U U3MEHYHUBOCTD 8 15 bub6munoreka [JOK
OpPraHU3MOB ' https://m.edso00.ru/7f41c292
7 Cenexkuust opranu3MoB. OCHOBBI 3 bubnunorexa [IOK
OMOTEXHOJIOTUN https://m.edsoo.ru/7f41c292
bu6mmorexa [JOK
8 Pesepsiioe Bpems ! https://m.edsoo.ru/7f41c292
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 4



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

11 KIIACC

KoanuecTBo yacoB DJIeKTPOHHBbIE
HanMeHoBaHMe pa3/iesioB U TeM ungpoBbie
Ne ni/m P Kourpoabnbie | IIpakTnyeckue (mupp )
NMPOrpaMMblI Bcero odpa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
bubmuoreka [JOK
! IBOMOUKOHKAs bUOTIOrHS 9 ! https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHME U pa3BUTHE )KU3HU HA 9 05 bubnuoreka LIOK
3emie ' https://m.edsoo.ru/7f41cc74
Bbubnuoreka [JOK
1
3 OprasH3Mbl 1 OKpYKaiOWas cpeia > https://m.edsoo.ru/7f41cc74
bu6nmoreka [JOK
4 Coo0111eCTBa U DKOJIOTHUYECKUE CUCTEMBI 9 httos://m.edsoo.ru/7fA1cc74
bubmuoreka [JOK
> Pescproe pens 2 https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10
i 34 0 2.5

[NPOI'PAMME



https://m.edsoo.ru/7f41cc74
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IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KoauuyecTBo yacoB DJIeKTPOHHbBIE
undposbie
Nen/m | Tema ypoka Kontpoabubie | IlpakTtuueckue bp
Bcero o0pa3oBaTtejibHbIE
padoThI padoThI
pecypcsl
bub6nunoreka [JOK
1 buosnorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
MeTo/p1 TO3HAHUS KUBOI MPUPO/IBL.
[TpakTuueckas padora Ne 1 bubnmnoreka [HOK
2 1 0.5
«/cronp30BaHue pa3IMuHbIX METOJOB MIPU https://m.eds00.ru/863e6122
M3Y4YEeHUU OMOJIOTHYECKUX OOBEKTOBY
buonorunyeckue cuctembl, IPOLUECCHl U UX Bbubnmorexa [JOK
3 1
M3y4CHHE https://m.eds00.ru/863e6564
4 XuMHUYecKuii cocTaB KiIeTKH. Bona u 1 bubmuoreka [JOK
MHHEPAIbHBIE COJIU https://m.edso00.ru/863e674e
bu6mmoreka [JOK
5 b .C 0 1
CATIH. LOCTAB H CIPOCHHE EIROB https://m.eds00.ru/863e6b72
depMeHTHI — OMOTOrHYecKue
karanu3aropsl. JlabopaTopHas padora Ne 1
6 «3ydeHne KaTaIuTHIEeCKOW aKTUBHOCTH 1 0.5 bubmorexa HOK
v ' https://m.edso00.ru/863e6b72
(bepMeHTOB (Ha IpUMepe aMHUIIA3bl HIIN
KaTajasbl)»
bu6moreka [JOK
7 Y LI 1
HICBOABL. UL https://m.eds00.ru/863e6870
8 Hyxnennossie kucinotel. ATD 1 bubmorexa [TOK

https://m.edso0.ru/863e6d5c



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c

I/ICTOpI/Iﬂ U MCTOABI U3YUYCHH KIICTKH.

bu6nunoreka [JOK

9
Knerounas teopust https://m.eds00.ru/863e6e88
10 Kierka kak 1ieJ10cTHast )KUBasi CUCTEMA
CrpoeHue 3yKapuOTUYECKON KIETKHU.
JIaGopatopHas pabora Ne 2 «M3yuenne
CT Oel:;{I/ISI II)CJIGT(I))K acTeHUH )KI/I]}SI:)ITHBIX Bubmiorexa HOK
11 p 5 5 Iz ’ ’ 0.5 https://m.eds00.ru/863e6ff0
TPUDOB 1 DAKTCPHH O MHUKPOCKOTIOM Ha https://m.edso0.ru/863e716¢
TOTOBBIX MHKpOITperapaTax u ux
OIIMCAHUEY
bu6mmoreka [{OK
12
O6wmer BemecTs wm MeTabomIIM https://m.edso0.ru/863e766¢
bubmoreka [JOK
13 PorocuHTes. XeMOCHHTE3 https://m.edso0.ru/863e7¢98
N bubnuoreka [JOK
14 JuepreTieckuii omen https://m.edsoo.ru/863e7aae
JKu3HeHHBIN HUKIT KISTKU. [lenenue
kieTkn. Muto3. JlaboparopHas padora Ne 3
15 «Habmrorenre MUTO3a B KIIETKAX KOHYAKA 0.5 bubmnorexa [HOK
a ' https://m.edsoo.ru/863e7dc4
KOpEIIIKa JIyKa Ha TOTOBBIX
MHUKpOIpernapaTax»
16 buocunTes 6enka. Peakius MaTpuIHOTO bubmmoreka [[OK
CUHTE3a https://m.edso0.ru/863e796e
bu6mmoreka [{OK
17 T —0 o
panCIAIA HocHHTes beqika https://m.edsoo.ru/863e796e
bub6mmnorexa [JOK
18 H —
CIIICTOHHEIE OPMBI KHSHH — BHPYCHI https://m.edso0.ru/863e7540
bu6mmoreka [JOK
19 @opMbl pa3MHOKEHUS OPTAHU3MOB https://m.edsoo.ru/863e81b6

https://m.edso0.ru/863e831e



https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e

bu6nmnorexa [JOK

2 Meii
0 eHos https://m.edso0.ru/863e7f4a
OGpa3oBaHue U pa3BUTHE MOJIOBHIX KJIETOK.
OmnogorBopenue. Jlaboparoprast pabora bubnmoreka [JOK
21 0.5
Ne 4 «3yuenue cTpoeHus MOJ0BBIX KIETOK https://m.eds00.ru/863e81b6
Ha TOTOBBIX MUKpOIIpenapaTax»
22 WuauBuayanbHOE pa3BUTHE OPraHU3MOB bubamorera [IOK
AHBULY P P https://m.eds00.ru/863¢8436
23 I'eneTrnka — Hayka 0 HaCJIEACTBEHHOCTH U bubnuoreka [JOK
M3MEHYMBOCTH https://m.eds00.ru/863e86f2
24 3aKOHOMEPHOCTH HACJIe10BAHUS Bbubnmoreka [JOK
MpU3HAKOB. MOHOTHOPUIHOE CKpEIIBaHUE https://m.eds00.ru/863e8878
25 JurubpuiHoe cCKpemuBaHue. 3aKoH bubnmnoreka [IOK
HE3aBHCUMOI'0 HACJIEI0BAHUS PU3HAKOB https://m.edso00.ru/863e89a4
CueruieHHOE HACJIeI0BaHKE MPU3HAKOB.
JlaboparopHas padora Ne 5 «M3yueHue
26 e3 J'IllTaTIz)B M(?HOFI/I6 UTHOTO IZII 0.5 bubmmorera [IOK
pesy e ' https://m.edso00.ru/863e8c60
JTUTHOPUTHOTO CKPEIIMBAHUS Y APO30(DUIIBI
Ha TOTOBBIX MUKpOIIpEnapaTax»
I'eneruka noma. HacnegoBanve npu3HaKoB, bubmuoteka [JOK
27
CLIEIIJIEHHBIX C TIOJIOM https://m.eds00.ru/863e8c60
W3menunBocTh. HenacrnencreHHas
M3MEHYHMBOCTD. JlabopaTopHas padora Ne 6.
28 N3yuenne monudukanioHHON 05 bubmuorexa [{OK

U3MEHYMBOCTH, IIOCTPOCHUE
BapHAaLMOHHOIO Psia U BapMallMOHHOU
KpUBOW»

https://m.edsoo.ru/863e8efe



https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
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HacnencrBeHHast ©3MEHUHUBOCTb.
JlabopaTtopHnas pabora Ne 7. « Ananus

bu6maunoreka [JOK

29 MyTanuil y Ipo30¢HiIsl Ha TOTOBBIX L 05 https://m.edsoo.ru/863e8efe
MUKpOITpernapaTax»
bubmuoreka [JOK
30 Penernia wesobexka . https://m.edso]c;.[ru/863e8d78
PesepBHbIil ypok. O0001IeHHE 110 TEME
31 «HacneacTBeHHOCTh M U3MEHYHUBOCTD 1
OpPTaHHU3MOB)
bubmuoreka [JOK
32 Cenexumst kak HayKka u npouecc . https://m.edsogru/863e9214
33 MeToabl M JOCTHUKECHUS CEICKIIUN 1 bubmuoreka [JOK
pacTEeHHUI U KUBOTHBIX https://m.edso00.ru/863e9214
34 buorexHomorust Kak oTpacib MPOU3BOCTBA 1 bubmorexa [TOK
https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I1O 34 4

ITPOI'PAMME



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KIIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Nem/m | Tema ypoxa Kontposabubie | IlpakTuuyeckue i ppoBnbie
Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
1 DBOJIOLMS U METOJIbI €€ N3yUeHUs 1 bubmnorexa [[OK
https://m.edso0.ru/863ea20e
5 WcTopus pa3BuTHs NpeacTaBiIeHU 00 1 bubnmnoreka LIOK
BOJIIOLIUN https://m.edso0.ru/863e9570
Bbu6munorexa [JOK
3 MitiepooBomrowts L https://m.edso0.ru/863e9cle
[Tomynauus Kak 3JieMeHTapHas eUHHIIA
4 BHJIa 1 dBoOIMH. JlabopaTopHas padora 1 05 bubmuoteka [JOK
No 1 «CpaBHeHue BUIOB 11O https://m.edso0.ru/863e99c6
MOP(OJIOTUYECKOMY KPUTEPUION
5 JIBroxymiue cuibl (371IeMEHTapHbIe 1 bubnmnoreka [HOK
(akTOophl) FBOJIIOLIUH https://m.edsoo.ru/863e9da4
. bubnuorexa [JOK
6 EctecTBenHsbIit 0T00p 1 ero Gpopmsl 1 httos://m.edsoo.ru/863e9edo
Pe3ynbTaTel 3BOMIOINM:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
7 BH1000pa3oBanue. JlabopaTopHas pabora 1 05 bubnuorexa [JOK
Ne 2 «Onmcanue npucrocodIeHHOCTH https://m.edso0.ru/863e9fde
opranusma U €€ OTHOCUTEIHLHOTO
XapaxkTepa
8 HanpaBiieHus 1 myTH MakpO3BOIOLMH 1 bubamorexa LIOK

https://m.edsoo.ru/863e9cle



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
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HeoOpatuMocTh 3BOMIOIHT

HcTopus xn3HU Ha 3eMiIe U METOMBI €€

10
U3Y4eHUs
1 ['MnoTe3sl MPOUCX OXKICHUSI )KM3HU Ha bubnmnoreka [JOK
3emie https://m.edso0.ru/863ea5a6
12 Pa3BuTue *u3HU Ha 3eMIie 110 3paM 1 bubmoreka [[OK
rnepuoaam https://m.edso0.ru/863eabbe
OCHOBHBIE 3Tarbl YBOJIIOIUN
pPacTUTEIHHOTO U YKHBOTHOTO MHpA.
13 ITpaktruueckas padora Ne 1 «M3yuenue 0.5 Bubmmorexa [JOK
4 https://m.edsoo.ru/863ea8bc
MCKOITAeMBIX OCTAaTKOB PACTCHUH H
JKUBOTHBIX B KOJUTEKIIHSIX)
14 CoBpeMeHHast cucTeMa OpraHu4YeCcKOro bubnuoreka [JOK
Mupa https://m.edsoo.ru/863ea48e
bu6moreka [JOK
15 DBOJIOLMS YeJIOBEKa (AHTPOIOreHE3) https://m.edsoo.ru/8636ac2c
JBmwxymue cuitbl (paxTopbl) bubmuorexa [{OK
16
AHTPOIIOT€HE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTa/IUM IBOJIOLMH YETOBEKA
18 UYenoBeveckue pacsl U MPUPOIHBIE bubmuoteka [JOK
ajarnTaly 4yeiaoBeKa https://m.edsoo.ru/863eaea2
PesepBHblil ypok. O60011€HIE 110 TEME
19 «B0O3HUKHOBEHHE U PA3BUTHUE KU3HU Ha
3emiie»
20 DKOoIIorus Kak HaykKa
21 Cpenpl 0OuTaHUS U IKOJIOTHYECKUE bu6maunoreka [JOK

(dakTopsl

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



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec

Abuotnueckue akropsl. JlaboparopHas
pabora Ne 3. «Mopdonoruyeckue
O0COOCHHOCTH PaCTEHHMI U3 pa3HbIX MECT

bu6mmoreka [{OK

22 oburanus». JlaboparopHas padora Ne 4. 05 https://m.edsoo.ru/863eb10e
«BnusHue cBeTa Ha POCT U pa3BUTHE
YEPEeHKOB KOJIeyCa
bubnuorexa [JOK
23 buoruieckue paxTops! https://m.edsoi.I ru/863eb348
DKOJOTHYECKHE XapaKTePUCTUKU
24 nonyssiuu. [Ipakrnueckast padora Ne 2 05
«IToncU€T MIOTHOCTHU MOIMYISALUNN Pa3HBIX
BUJIOB PACTCHUI»
25 Coo0miecTBa OpraHu3MOB — OHOIICHO3 E;i?;;fg;gﬁg 63eba6a
bubmuorexa [{OK
26 DKOJIOrHYeCKre CUCTEMBI (IKOCHUCTEMBI) httos://m.e dsogru 1863eb46a
OCHOBHBIE TIOKA3aTEIN IKOCUCTEMBI.
27 Dkonoruyeckue nupamuil. CBolicTBa bubmmorera [IOK
sxocHcTeM, CyKiecens https://m.edso0.ru/863eb5fa
28 [TpupoaHbIe SKOCUCTEMBI
29 AHTPOIOTeHHBIE SKOCUCTEMBI
30 buochepa — rimobanpHas 3KOCHCTEMA bubnmnoreka [HOK
3emiu https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubamnoreka [IOK
ouochepst https://m.edsoo.ru/863ebd16
32 YenoseuecTBO B Onocdepe 3eman
33 CocymiecTBoBaHUE TPUPOIBI U bubmuotexa [{OK

YCJI0BCYCCTBA

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



https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e
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PesepBHbIit ypok. O60011€HIE TEMBI
«Coo0011IecTBa 1 YKOJIOTHUECKUE CUCTEMBI»

OBIIEE KOJIMYECTBO YACOB I1O
[NPOT'PAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI VIS YHEHUKA

* buonorus. O6mas ouonorus, 10 knacc/ Cubornazos B.U., Aradonosa 1.b.,
3axaposa E.T., O6miecTBO ¢ orpaHUuYe€HHON OTBETCTBEHHOCThIO «J[PODAY;
AxumonepHoe obmiectBo «M3narensctBo «IIpocBenienne»

* buonorus. O6mas 6uomnorus, 11 knace/ Cusornazos B.U., Aradhonosa U.b.,
3axaposa E.T., O0miecTBO ¢ OrpaHUYE€HHON OTBETCTBEHHOCTHIO «J[PODAY;

AxkrmonepHoe odmiectBo «M3aatensctBo «lIpocBemnienne»

METOANYECKHUE MATEPUAJIbBI VIS YUUTEJA
Meroanueckue BUACOYPOKH, TOCOOUS U peKoMeHJaluu Ha nopranie "Equnoe

conepxanue obiero oopazosanus" (https://edsoo.ru/)

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH
HUHTEPHET

butbmmoreka [IOK (m.edsoo.ru)



JIOKYMEHT MOZAMNUCAH SMIEKTPOHHOM MOAMMUCHIO

FOCYAAPCTBEHHOE BHODKETHOE OBLLIEOBPA3OBATEJIbHOE 31.08.23 09:41 Ceptudukat F6459377BCE010BCFO0BD8219BF42239
YYPEXXAEHUE CPEQHSAS OBLLLEEOBPA3SOBATEJIbHAS LLUKOJIA N2 644 (MSK)

MPUMOPCKOIO PAMOHA CAHKT-NMETEPBYPrA, lNMeTyxoBa Tamapa BeHopoBHa,

[vpekTop




