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MHNOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke mporpamMmbl MO OUOJOTMU TEOPETHUECKYI0 OCHOBY JJisi
OTIpEICICHUs] TMOIX0J0B K (POPMHUPOBAHUIO COJACPNKAHUSA YyueOHOTo MpeaMera
«buonorus» coctaBwiaM: KoHUeNTyampHble mnojoxenus OIOC COO o
B3aMMOOOYCIIOBICHHOCTH II€JIeH, COJAEp)KaHUA, pe3ylbTaToB OOyuYeHUs U
TpeOOBaHMI1 K YPOBHIO MOATOTOBKH BBIITYCKHUKOB, MOJIOXKEHUS 00 0OLIUX IEIIX U
MPUHLNNAX, XAPAKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHErO
obmiero oOpa3oBanusi B Poccuiickoit ®denepaiyu, a TakKe TMOJOXKEHUS O
cnerupuke OMONOTHH, €€ 3HAYCHUHU B TTO3HAHUY KXKUBOW MPUPOJBI U 00€CTICUeHNN
CYILIECTBOBAHMSI YeJIOBEUECKOro obOmiecTBa. COrIaCHO Ha3BAaHHBIM IOJIOKEHUSM,
OTpe/ieieHbl OCHOBHBIEC (DYHKIIMHU MPOTPaMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owuonoruu Ja€T TPEACTABICHHE O LEsX, 00 oOmein
CTpaTerud OOy4eHHUs, BOCHUTAHHUS U PA3BUTUA OOYUYAIOIIMXCS CPEICTBAMU
yueOHOro mnpeamera «buonorus», omnpenenser o0sA3aTeNbHOE MPEIMETHOE
collepKaHUE, €ro CTPyKTypy, paclpeielieHhe MO pa3jieliaM M TeMaM,
PEKOMEHIyEMYIO TOCJIEI0BATEILHOCTh U3yUEHUs YU4eOHOTro Marepuasa ¢ y4EToM
MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH 00pa3oBaTEeIbHOTO
MpoIIEcCca, BO3PACTHBIX OCOOCHHOCTEHN 00yYaromuxcsl.

B nporpaMmme 10 OHOJIOTMHM Tak)Ke€ YYUTHIBAIOTCA TpeOOBaHUS K
IJIAHUPYEMBIM JIMYHOCTHBIM, METANpPEAMETHBIM U MPEIMETHBIM PE3yJIbTaTaM
oOyueHuss B (OPMHPOBAHMM OCHOBHBIX BHJIOB Y4€OHO-IIO3HABATEIHHOU
NeSITeIbHOCTH/YUeOHBIX JEHCTBHM OOYYalOMMXCA IO OCBOCHHUIO COJCPIKAHMS
OMOJIOTUYECKOr0 00pa30BaHUsI.

B nporpamme mo omosnoruun (10-11 kmaccel, 0a30BBIl ypOBEHB) pean30BaH
MPUHITUIT TPEEMCTBEHHOCTH B M3y4YCHMHM OHWOJoruM, Ojarojapss 4yeMmy B HeW
MPOCMATPUBAECTCS HAMNPABICHHOCTh HA pa3BUTHE 3HAHUW, CBA3AHHBIX C
(GOpMHpPOBAHHEM  €CTECTBEHHO-HAYYHOIO MHUPOBO33PEHUH, IIEHHOCTHBIX
OpPUEHTALUN JTUYHOCTH, SKOJOTUYECKOTO MBIIUIEHUS, NPEICTABIEHUN O 3I0POBOM
oOpa3e XKM3HM M OEpEeKHbIM OTHOLIEHHWEM K OKpYXalolleld MPUPOJHON cpene.
[ToaToMy Hapsmy ¢ u3yd4eHHEM OO0IIeONOJIOTHUYECKUX TEOPUi, a TAKKe 3HAHUN O
CTPOCHUU >KUBBIX CUCTEM Pa3HOTO PAaHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX MPOILIECCOB B MporpamMme 1o OUOJOTUU YIEIEHO BHUMAHHE UCIOJIb30BAHUIO
MOJTYYCHHBIX 3HAHUM B TTOBCEIHEBHOM >KU3HU JJIsI pEIICHUS PUKIIAIHBIX 3a/a4, B
TOM 4YHUCJe. TPO(UIAKTUKYA HACIEJCTBEHHBIX 3a00JICBaHMI 4YEIOBEKa, MEINKO-
T€HETUYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUS AKOJIOTUYECKHU
1esnecoo0pa3Horo MOBEACHHUS B OKpY)Karolled NpUpOIHON cpene, aHamu3a
BIIMSIHUSL XO3SUCTBEHHOW ACSATEILHOCTH YEJIOBEKa Ha COCTOSHHUE MPUPOJHBIX U
MCKYCCTBEHHBIX SKOCUCTEM. Y CHJICHHE BHUMAHUS K MPUKIATHON HAMIPABICHHOCTH
y4eOHOro mpenMera «bruoNorus» MPOJIUKTOBAHO HEOOXOIUMOCTHIO 00€CTICUeHUS



YCIIOBUH JIJIsl PEIICHUs OJTHOM M3 aKTyalIbHbIX 3314 IIKOJIBHOTO OMOJIOTUYECKOTO
oOpa3oBaHMsl, KOTopas mpeamnojaraetr ¢GOpMHUpPOBaHME Yy  OOyYaroIIMXCs
CIIOCOOHOCTH aJalTHPOBAaThCI K W3MEHEHUSM JUHAMUYHO pPa3BUBAIOLIETOCS
COBPEMEHHOI'O MUPA.

buonorust Ha ypoBHe cpenHero oOIero oOpa3oBaHUs 3aHUMAET BAXKHOE
Mecto. OHa obecreunBaeT (GOPMHUPOBAHUE Yy OOYUYAIOIMIUXCS TMPEACTABICHUN O
HAay4YHOU KapTUHE MUpA, paclIupseT U 0000IIaeT 3HaHHS O KUBOW MpUpPOAE, €€
OTIIMYUTENIBHBIX IPU3HAKaX — YPOBHEBOW OpraHU3allid W HBOJIIOLUHU, CO31AET
yCIOBUSL ~ JJIA: IO3HAHUS  3aKOHOB  JKMBOM  mpupoasl, (OPMUPOBAHMSA
(YHKIMOHAIBPHOW TI'PAaMOTHOCTH, HaBBIKOB 3J0pOBOro M Oe3zomacHoro oOpasza
YKU3HH, DKOJIOTHYECKOTO MBIIIJIEHHS, IEHHOCTHOTO OTHOIIEHUS K KUBOW NPHUPOAE
Y YEJIOBEKY.

Bonbiroe 3HaueHne 6MOIOTHs UMEET TaKXKe JIJIsl PeLIEHUs] BOCIUTATEIbHBIX U
pa3BUBAIOIIMX  3aJay  CpelHero  o0mero o0pa3oBaHMs,  COLHUAIM3ALUU
oOyuaronuxcs. M3ydenue 6uosornu odecrieynBaeT yciaoBus s GOpMUpPOBaHUS
VUHTEJUIEKTYAJIbHbIX, KOMMYHHMKAallMOHHBIX M  MH(OPMAIIMOHHBIX  HABBHIKOB,
ACTETUYECKON KYJBTYpbl, CIOCOOCTBYET HHTETrpalMyd OHOJOTMYECKHX 3HAHHUM C
IPEJICTABICHUAMH U3 APYTUX YUEOHBIX MPEIMETOB, B YaCTHOCTU, PU3UKH, XUMUU
u reorpaduu. Ha3BaHHbIE TOJOXKEHUS O NpeIHA3HAYEHUH Yy4eOHOro IMpeaMeTa
«buonorus» COCTaBUIM OCHOBY JUIsl OMNpEAENICHHs MOAXOJ0B K OTOOpY U
CTPYKTYPUPOBAHHMIO €r0 COJEP)KAHUS, TMPEACTABIEHHOTO B MporpaMMe 0
OuooruM.

Ot6op coxepkanus yueOHOro mpeameTra «buosnorus» Ha 0a30BOM YpOBHE
OCYIIECTBIEH C MO3UIMHI KyJIbTypOCOOOpPAa3HOrO IMOJAXO0Jd, B COOTBETCTBUU C
KOTOPbIM OOy4Yaromuecs: JOJKHBI OCBOMTH 3HAaHUA W YMEHHMs, 3HAUUMbIC IS
dbopmupoBaHus O00IIEH KyJbTYphI, OMNpEACNSAIONIUE aJeKBAaTHOE TOBEJCHUE
YeJIoBeKa B OKPY’KAroIIeH MPUPOJHOM cpejie, BOCTpeOOBAaHHBIC B MOBCEIHEBHOM
XKU3HU U MPaKTUUYECKOM JesTenbHOCTH. Ocoboe MecTo B 3TOH cHCTeME 3HaHMi
3aHMMAIOT 3JIEMEHThI COJIEPKaHUs, KOTOPBIE CIIyKaT OCHOBOW J1J1s1 (pOPMHUPOBAHUS
MPEACTABICHU O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHpa H
LHEHHOCTHBIX  OpPHEHTAIMSAX  JIMYHOCTH, CHOCOOCTBYIOIIMX  TI'yMaHHU3alUu
OuooruuecKoro oopazoBaHusl.

CTpykTypupoBaHHe COJEp>KaHUs ydyeOHOro marepuaja B Mporpamme Io
OMOJIOTUH OCYIIECTBIEHO C YY€TOM NPUOPUTETHOTO 3HAYECHMS] 3HAHMK 00
OTIIMYUTENBHBIX OCOOCHHOCTAX JKMBOUM MPUPOJIBI, O €€ YPOBHEBOW OpraHU3allviu U
3BOJIIOLIUU. B COOTBETCTBHUM C 3TUM B CTPYKType yueOHOoro npeamera «buomgorus»
BBIJICJICHBI CIIETYIOLIME COAEPKATENbHbIE JIMHUN: «bronorus kak Hayka. MeTozsl
Hay4yHOro mno3HaHus», «Kietka xak Ouonoruueckass cuctema», «OpraHuszM Kak



ononornyeckas cucrteMa», «CucreMa M MHOTOOOpa3ue OpPraHUYECKOrO MHUPa»,
«IBOJIIOIMUS AKUBOU MPUPOABD?, K IKOCUCTEMBI U IPUCYIIINE UM 3aKOHOMEPHOCTHU.

[enp n3yueHusa yueOHoOro mnpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJlaJicHUE  OOyYalOIUMHUCSA 3HAHUSAMH O  CTPYKTYpHO-(DYHKIIMOHAJIBLHOM
OpraHu3allii >KUBBIX CHCTEM pa3HOTO paHra | MPUOOpPETEHHE YMEHUU
WCIIOJIB30BaTh ATU 3HAHWS IS TPAMOTHBIX JCHCTBHUU B OTHONIICHHH OOBEKTOB
YKUBOUW TIPUPOJIBI U PEIICHUSI PA3TNIHBIX KU3HEHHBIX MPOOIICM.

JocTikenne 1einu u3ydeHus ydeOHoro npeamera «buonorus» Ha 6a3o0BoM
ypPOBHE 00€CIIEUMBACTCS PEIICHUEM CIISTYIONINX 3a/1ay.

OCBOCHHE OOYYAIOITUMUCS CHUCTEMbI 3HAHMH O OHMOJOTMYECKUX TEOPHSIX,
YUYEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIOTE3aX, MPaBUiIaX, CIYkKalUX OCHOBOM
U1t OPMHUPOBAHUS TIPEACTABICHUA O E€CTECTBEHHO-HAYYHOW KapTHHE MHpPA, O
METO/IaX HAy4YHOTO MO3HAHMS, CTPOCHUU, MHOTOOOPa3uu U OCOOCHHOCTSX >KHBBIX
CHUCTEM Pa3HOTO YPOBHSI OpraHU3aIiH, BbIIAIOIIUXCS OTKPBITUAX U COBPEMEHHBIX
HCCJICIOBAHUAX B OMOJIOTUH;

dbopMupoBaHUe Yy OOYYaIOIIMXCS TMO3HABATEIBHBIX, HHTEIUICKTYyaJIbHBIX U
TBOPYECKUX CIOCOOHOCTEW B MpOIECCE aHAIM3a JAHHBIX O MYyTSAX pPa3BUTHUS B
OMOJIOTUM HAy4YHBIX B3IVISA0B, HACH M TMOAXOJ0B K HM3YUCHHUIO JKMBBIX CHCTEM
pPa3HOIr0 YPOBHS OpraHU3alNH,;

CTAaHOBJICHHE y oOydJaromuxcsi oOmeld KyabTyphl, (PYHKIIMOHAIBHON
rPaMOTHOCTH, Pa3BUTHE YMEHHUI OOBSCHITH U OLICHUBATH SABJICHUS OKPY KAIOIIETO
MHpa >KUBOW MPUPOJBI HAa OCHOBAHWU 3HAHUW U OIbBITA, MOJYUYCHHBIX MPH
H3YYCHHH OMOJIOTHH,

dbopmupoBaHre y OOydYarOMMXCS YMEHHH WUIIOCTPUPOBATH 3HAYCHUE
OMOJIOTUYECKUX 3HAHUW B MPAKTUYECKOM NESITEIHLHOCTH YEJIOBEKa, pPa3BUTUU
COBPEMEHHBIX MEUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOIOTHIA;

BOCIIUTaHNE YOEKIEHHOCTH B BO3MOXKHOCTH TIO3HAHHUS YEJIOBEKOM >KHUBOU
MPUPOJIBI, HEOOXOIUMOCTH OEpEKHOT0 OTHOIIICHHS K HEH, COOJIIOICHUS dSTHUSCKUX
HOPM IIPU MPOBEJACHUN OMOJIOTUUYECKUX UCCIICI0BaHUM;

OCO3HAHHUE IICHHOCTH OHOJOTUYECKUX 3HAHWN ISl TIOBBIIIECHUS YPOBHS
AKOJIOTUYECKOHN KYJIbTYpHI, 115l GOPMUPOBAHUS HAYUYHOT'O MUPOBO33PEHHS,

MIPUMCEHECHHUE NMPUOOPETEHHBIX 3HAHUI U YMECHHUI B TIOBCETHCBHOM KU3HU IS
OLICHKH MOCJIEACTBUM CBOEU JESITEIBHOCTH 10 OTHOLLICHUIO K OKPYXKAKOUIEN Cpele,
COOCTBEHHOMY 3/10pOBbIO, OOOCHOBaHHWE U COONIOACHUE Mep NPODOUIAKTHKA
3a00J1eBaHU .

B cucreme cpemnero oOmiero oOpasoBaHusi «buosnorus», mzydaemass Ha
0a30BOM YPOBHE, SIBISETCS OOS3aTEIBHBIM yUEOHBIM TPEIMETOM, BXOJSAIIUM B
COCTaB MpeaMeTHOM o01acTu « EcTecTBeHHO-HayUHbIE TIPEIMETHI».



Jlnst m3ydenus: Ononoruu Ha 6a30BOM yPOBHE CpEHETr0 001Iero 00pa3oBaHus
orBoautcs 68 vacos: B 10 kmacce — 34 gaca (1 yac B Hexemo), B 11 kmacce — 34
qaca (1 gac B Heneno).



COILEPKXAHUE OBYYEHUA
10 KJIACC

Tema 1. buosiorusi Kak HayKa.

buonorus kak Hayka. CBsi3b OMOJIOTMH ¢ OOIIECTBEHHBIMU, TEXHUYECKUMHU U
JPYTUMU €CTECTBEHHBIMU HaykKaMmu, (puiiocoduelt, STUKON, SCTETUKON U MPABOM.
Pons Ouonorun B (HOpMUPOBAHMM COBPEMEHHOM HAy4YHOW KAapTUHBI MHpA.
Cucrema OMOJIOTHYECKUX HAYK.

MeTo bl TO3HAHUS )KUBOM TTPHPO b (HaOII0ACHHE, SKCIICPUMEHT, OITUCaHUE,
U3MepeHue, KiaacCUpUKalus, MOJACIMPOBAHUE, CTaTUCTUYEeCcKas o00padoTka
JTaHHBIX).

JleMOHCTpaL UK

[Toptpetsr: Y. lapBun, I'. Menaens, H. K. Konbios, [x. Yorcon u ®@. Kpuk.

Tabmuibl U cxembl: «MeTo bl MO3HAHUS )KHUBOUM MPUPOIBI».

JlaGopaTopHblie ¥ NpaKTHYeCKHE PadoThI:

[Ipaktuueckas pabora Ne 1. «lcmonb3oBaHue pa3iMUYHBIX METOJOB MpU
M3YUYECHUHN OMOJIOTUUYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbl U HX OPraHU3aANMS.

Xussie cuctembl (OMOCHCTEMBI) Kak MPeAMET U3ydeHus: ouonorun. OTindue
YKUBBIX CUCTEM OT HEOPTraHUYECKOU MPUPOJIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpa3ue. YPOBHU OpPTaHHU3alMU OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OpPraHU3MEHHBIA, MNOMYISIHUOHHO-
BUJIOBOM, 9KOCHCTEMHBIH (OMOT€OLEHOTHYCCKUI), ONOCHEPHBIH.

JlemoHcTpauuu:

Tabmuibl 1 cxeMbl: «OCHOBHBIE TTPU3HAKH KU3HW», «YPOBHHU OpPTaHHU3AIUN
YKABOW MPUPOIBI».

Oo6opynoBanue: mojaesb MoJiekybl JIHK.

Tema 3. XumMu4ecKHii COCTaB U CTPOEHHE KJIETKH.

XUMHUYECKUN COCTaB KIIETKH. XHMHUYECKHUE BJIEMEHTBHI. MaKpO3JIEMEHTHI,
MHUKpPO3JIeMEHThI. Boia 1 MUHEpaibHbIE BELIECTBA.

OyHKIMM BOALI M MHUHEpaJIbHBIX BellecTB B KieTke. llomnepikanue
OCMOTHUYECKOro OanaHca.

benku. CoctaB u ctpoeHne 0eTKOB. AMUHOKHCIOTBI — MOHOMEPHI OEIKOB.
HezaMeHuMmble ¥ 3aMEHUMbIE aMUHOKHUCIOTHI. AMUHOKUCIOTHBIA COCTaB. Y POBHHU
CTPYKTYpbl ~OCIKOBOW MOJCKY/Ibl ([epBHYHAs, BTOPHYHAs, TPETUYHAS U
YeTBEPTHYHAsl CTPYKTypa). XUMHUECKHE CBOWcTBa OenkoB. buonornueckue
GbyHKIMH OEITKOB.



depmenTsl — Owuonormyeckue KaranusaTtopbl. CTpoeHue (QepmeHTa:
aKTUBHBIM T1IeHTp, cyOcTpatHas crnenuduunoctb. KodepMmeHThl. ButamuHsbl.
OT1nuyust pepMEHTOB OT HEOPTAHUYECKUX KaTaTU3aTOPOB.

VYrieBoabl: MoOHoOcaxapuibsl  (INIIOKO3a, pubo3a ©  JIe30KCHpu003a),
nucaxapuasl  (caxaposa, JaKTo3a) M Toiucaxapuabl  (Kpaxmani, TIIMKOTEH,
eJUTI0II03a). brostornyeckue GyHKIMH yTIIEBOIOB.

Jlununel: Tpuraunepuasl, Qochomunuasl, crepounsl. [ uapodUIBHO-
rusipopobHble  cBOMcTBA. buonornueckue QyHkuuu gunuaoB. CpaBHEHHE
YTJIEBOJI0B, OEIKOB U JUIHUA0B KaK UICTOYHUKOB SHEPTUH.

HykneunnoBeie xkwucnotrel: JHK u PHK. Hykineotuast — MoHOMEpHI
HyKJIenHOBBIX KucioT. Ctpoenne u ¢pynkiun JHK. Ctpoenue u ¢pynxmuu PHK.
Bunet PHK. AT®: ctpoenne u pyHKIUH.

[{uTosnorus — Hayka o kierke. KnerodHas Teopust — npuMep B3auMOACHCTBUS
uzael u (akToB B HAYYHOM MMO3HAHUU. MEeTO/1bl U3yUeHUs KIETKH.

Knerka xak 1nenoctHas xuBas cucteMa. OOmme NpU3HAKH KIIETOK:
3aMKHyTas HapyxHas memOpana, moisekysbl /JIHK kak renerudeckuil amnmapar,
CUCTEMa CUHTE3a OenKa.

Tunel KIETOK: »yKapuoTHuUecKas U MpokapuoTuueckas. (OcoOEHHOCTH
CTpPOEHMs MpoKapuoTHueckor kieTku. Kmerounas crenka Oakrepuil. CtpoeHue
AYKAPUOTUYECKON KIETKA. OCHOBHBIC OTJIMYUSA PACTUTEIBHOW, XWBOTHOM U
rpUOHOM KIIETKH.

IIoBEpXHOCTHBIE CTPYKTYPbI KJIETOK — KJIETOYHAsl CTEHKA, MIIMKOKAJIUKC, UX
dbynkuuu. [Tnazmatuueckas memOpana, e€ cpoiictBa u ¢pyHKuuu. [{urormaszma u eé
opranoussl. OmHOoMeMOpaHHbIe opraHowabl kieTku: OIIC, ammapar I'ombmkwu,
I30CcOMBL.  [10yaBTOHOMHBIE OpPraHOWIBl KIETKHA: MHUTOXOHIPHUH, IIJIACTHIBI.
[Ipoucxoxnenne MUTOXOHIApUM M mactua. Buasl mmactun. HememOpanHbie
OpPraHoubl KJIETKU: PHUOOCOMBI, KIJIETOYHBIM LEHTP, LEHTPHUOIH, PECHUUKH,
KryTUKU. QyHKIIUU OPraHOUI0B KIIETKU. BKitoueHusl.

Anpo — perynaropHblid HeHTp KieTku. CTpoeHue sjpa: sijaepHas 000J04Ka,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BEIECTB B KIIETKE.

JlemoHcTpauuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. IlIBann, M. llneitaeH, P. Bupxos, Ix.
Yorcon, @. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

[unarpammel:  «PacnpeneneHue XUMHUYECKUX DJJIEMEHTOB B HEXHUBOU
npupone», «PacnpeneneHne XUMHUUECKUX JIEMEHTOB B )KUBOU IIPUPOIE».

Tabmupl u cxemsl: «llepuoanueckas Tabnuia XUMHUYECKHX AJIEMEHTOBY,
«CTpoeHre MOJIEKYJIbl BOAbI», «buocunres 6enka», «CTpoeHne MOJIEeKYJIbl Oenka,
«Ctpoenne pepmenta», «Hyknennonbie kucinothl. JJHK», «Ctpoenue Mosexybl



AT®», «CTpoeHne 3yKapuOTHUYECKOW KIETKU», «CTpOeHue KUBOTHOW KIIETKU»,
«CTpOE€HHE PACTUTENIBHOM KJIETKW», «CTpOoeHHE MNPOKAPUOTHUYECKOU KIIETKH»,
«CtpoeHue sapa KIeTKu», «YTIeBoab, «JIunuas.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJOBaHHME J[UIsl TMPOBEACHUS
HAOMIOACHUHM, H3MEPEHHUH, SKCIEPUMEHTOB, MHUKpOIpEnaparbl PacTUTEIbHBIX,
YKUBOTHBIX U OAKTEPUATIbHBIX KIIETOK.

JlaGopaTopHble ¥ NpPaKTUYeCKUE PAdOThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaIUTUYECKOW AaKTUBHOCTU
(depMenTOB (Ha MpUMEpe aMUIIa3bl MM KaTajaa3bl)».

JlabopatopHas pabora Ne 2. «M3yyeHue CTpOeHUS KJIETOK PpACTECHUH,
KUBOTHBIX W OaKTepUil MOJ MHKPOCKOIIOM Ha TOTOBBIX MHUKpOIpenaparax M ux
OMHCAHUE.

Tema 4. ’KusHenesiTeJbHOCTb KJIETKH.

OOMeH BeIEeCTB, WK MeTaboIu3M. AccuMusnus (MIacTHIecKuii 0OMeH) U
JTUCCUMIIIALNS (PHEPreTHUSCKHii OOMEH) — JBE CTOPOHBI €IUHOrO Ipolecca
MeTabonu3ma. Poiap 3aKOHOB COXpaHEHHs BEIIECTB W HHEPrUM B IMOHUMAHUU
MeTabom3Ma.

Tunbel oOMeHa BemecTB: aBTOTpOGHBIN U rerepoTpodHbiil. Poinb hepMeHTOB
B 0OMEHE BEIIECTB U MPEBPAIEHUN YHEPTUU B KIIETKE.

®orocunTe3. CeroBas U TeMHOBas (a3bl (oTocuHTe3a. Peakuuu
dborocunTeza. DPpdhekTuBHOCTL (hOTOCHHTE3a. 3HAaUeHUE (POTOCUHTE3a NSl KU3HU
Ha 3emse. Biausinue ycioBuil cpenbl Ha (OTOCHMHTE3 U CIIOCOOBI MOBBIIIICHUSI €TI0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTCHHIA.

XeMOoCHHTe3. XEeMOCHUHTE3Upytolue 0akrepun. 3HaUyeHUE XEMOCHHTe3a s
JKA3HU Ha 3eMJIe.

DHepreTuueckuid oOMeH B KieTKe. PacriernsieHue BENIeCTB, BBIJICJICHHE U
aKKyMYJUPOBaHHE DHEPrUU B KIETKE. OTambl DSHEPreTUYecKoro oOMeHa.
I'mukonmus. bpoxeHue um ero Buiabl. KHCIOpOOHOE OKHCIIEHWE, WIM KIETOYHOE
JIBIXaHHUE. OkucnurensHoe dbochopunupoBanue. O HEKTUBHOCTh
HEPreTUYECKOro OOMEHa.

Peakiuu wmaTpuuHoro cuHre3a. l'eHernueckas wuHpopmauus u JHK.
Peanuzanus renetwdyeckoil uH@opManuu B KIETKE. [ €HETUYECKH KOJ U €ro
cBoiicTBa. Tpanckpumnims — marpuunsiii cuate3 PHK. Tpancnamus — GuocunTes
Oenka. Ortanbl TpaHchsiuuud. KoaupoBaHue aMUHOKHCIOT. Ponbs pubocom B
OonocuHTe3e Oenka.

Hexknerounsie popMbl )KU3HU — BUPYCHI. VicTopust oTkpeiThs BupycoB (1. H.
WBanoBckmit). (OCOOEHHOCTH CTPOCHUS H JKM3HEHHOTO IIMKJIA BHPYCOB.
bakrepuodaru. bonesnn pacreHuid, XWUBOTHBIX M YEJIOBEKa, BHI3HIBAEMBIC
Bupycamu. Bupyc mmmyHoneduiuta denoseka (BUY) — Bo3Oyaurens CIT/a.



OOpatHast ~ TpaHCKpUWIIIUS, peBepraza W  uHTerpaza. lIpodunakruka
pacnpocTpaHEHUs] BUPYCHBIX 3a00JI€BaHUIA.

JleMOHCTpaLUm:

[Toptpetsi: H. K. Konbuos, /. Y. UBanosckuii, K. A. Tumupsses.

Tabmuupl U cxembl. «Tubl muTaHUA», «MeTabom3m», «MHUTOXOHIPHS,
«JHepreTuyeckuii oomen», «Xiopomnact», «®Dorocunres», «Crtpoenne JIHK»,
«CtpoeHue U pyHKIIMOHUpPOBaHUE reHa», «Cunte3 Oenka», «['eHeTnueckui Koa»,
«Bupycer», «bakrepuodarn», «CtpoeHue u ku3HeHHBIM 1uki Bupyca CITN/a,
O0akTepuodara», «Perumkarus JTHK».

O6opynoBanue. Moaenu-anmukanuu «Yapoenue JIHK u Tpanckpumims»,
«buocunTes 6enka», «CTpoeHue KIeTku», Moaensb cTpykTypsl JJHK.

Tema 5. Pa3MHOXkeHUE M HHAUBUAYATIbHOE PA3BUTHE OPraHU3MOB.

KierouHnblii IIUKI, WM S>KU3HEHHBIM LMK KieTku. WHTepdaza u MUTO3.
[Ipoueccrl, mpoTekaromue B uHTepdaze. Perumkanusa — peakuus MaTPUUHOTO
cunteza JIHK. Crpoenne xpoMocom. XpOMOCOMHBIH HabOp — KapHUOTHIL
JIumiouaHbIi W TalUIOMJIHBIA ~ XpPOMOCOMHBIE  HAOOphl.  XpOMaTHIBI.
[{utonoruuyeckue OCHOBbI Pa3MHOXKEHUS U  HWHIUBUAYAIBHOTO  Pa3BUTHUA
OpraHHU3MOB.

Henenue knetkn — muto3. Ctaaum murosa. lIpoueccel, npoucxoasume Ha
Pa3HBIX CTAUSIX MUTO3a. bHOTOrHYeCKU CMBICI MUTO3A.

[Iporpammupyemas ruOeb KJIETKU — aromnTo3.

@dopMbI pa3MHOXKEHHsI OPraHU3MOB: Oecrioyioe U mosioBoe. Bujbl 6ecmosoro
Pa3MHOXXEHUA: [IEJICHUE HaJBO€, IIOYKOBAaHUE OJHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOKeHHE. MICKyCCTBEHHOE KJIOHMPOBaHWE
OpPraHU3MOB, €r0 3HAUEHHE JIJISl CEJICKIUU.

[TonoBoe pa3MHOXKEHHE, €r0 OTIUYHS OT OECIOJIOTO.

Meiio3. Cragun menosa. [Ipoueccsl, NpOUCXOAsIIME HA CTaausIX Meio3a.
IToBenenne xpomocoM B Menose. KpoccuHrosep. buosiormyeckuid CMBICI H
3Ha4YEeHUE MEH03a.

["ameTtorenes — mnpouecc 0Opa3oBaHUSA MOJOBBIX KIETOK Yy KUBOTHBIX.
[TonoBbie *emne3bl: CEMEHHUKH U SIMYHUKH. OOpa3oBaHUE U Pa3BUTHE IMOJOBBIX
KJICTOK — ramer (Crepmaro3om[i, SHIEKICTKa) — CIIEPMATOTeHE3 M OBOTCHE3.
Oco0eHHOCTH CTpPOEHUs SNWLEKJIETOK MU CHepMaro3ounoB. OIogoTBOpEHUE.
[Taprenorenes.

WunuBuayanpHOe pa3BuThue (OHTOTEHE3). OMOPHUOHAIBLHOE pPa3BUTHE
(smOpuorenes). Drtamnbl SMOPHOHATIBHOIO PAa3BUTHS Y MO3BOHOYHBIX JKUBOTHBIX:
npoOneHue, racTpyisiius, opraHorere3. [loctomOpuoHansHOE pa3BUTHE. THUIIBI
OCTAMOPHOHAIHOTO Pa3BUTHS. TpsAMoOe, HempsMmoe (IMYuHOYHOE). BiusHue



Cpelnbl Ha Pa3BUTHE OPTraHU3MOB, (PAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOKICHHBIC
YpOJCTBa.

Poct u pasButue pactenuii. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOCHUE
CEMEHH, CTa/INM PA3BUTHUS.

JdeMoHCTpaMu:

Tabmuubpl u cxeMbl: «®DOpMBI pPa3MHOXKEHHSI OpPraHU3MOB», «J[BOiHOE
OIUIOJIOTBOPEHNE y [BETKOBBIX pACTECHUI», «BereraruBHOE pa3MHOKEHHE
pacteHuit», «JlemeHue KIeTku Oaktepuit», «CTpPOCHHE TIOJOBBIX KIIETOK»,
«Ctpoenue xpoMocombl», «Knerouneiii mukm», «Pemmmkamusa JHK», «Mwutos»,
«Menos», «IIpsamoe u HenpsiMoe pa3BUTHE», «['aMETOreHe3 y MIIEKOTIUTAIOIIUX U
yesoBeka», «OCHOBHBIE CTaJIMM OHTOTCHE3a».

O6opynoBanue: MHKPOCKOTI, MHKPOITPENapaThl «CriepmMaTo30U1bl
MJIEKOIIMTAOIIEr0», «SHIeKIeTKa MIIEKONnTarmero», «Kapnokunes B KieTkax
KOpEIlIKa JIyKa», MarHuTHas MOJEJNb-alIUIMKalus «JlejeHue KIETKU», MOJENb
JIHK, Mmonenb MmeTadazHOi XpOMOCOMBI.

JlaGopaTopHbIe M IPaKTHYECKUE PadoThI:

JlaGopaTopHas pabora Ne 3. «HaOmromeHme MHTO3a B KIETKaX KOHYHMKA
KOpEILIKA JIyKa Ha TOTOBBIX MUKpPOIIPENapaTax».

JlabopatopHas pabora Ne 4. «l3ydeHue CTpOeHHS TOJOBBIX KIETOK Ha
TOTOBBIX MUKPOIIPEIapaTax».

Tema 6. HacJieICTBEHHOCTh U M3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHetuku. Mcropus pa3Butus reHeTUKU. Poib nuronoruu
U OMOpPUOJIOTUU B CTAaHOBJICHUHM Te€HETUKH. Bkiag poccuiickux u 3apyOesKHBIX
yu€HBIX B pa3BUTHE TCHETUKH. MeToAbpl TeHETUKH (THOPHI0JOTHYECKUH,
IIUTOICHETUYCCKUH, MOJIEKYJIIPHO-TeHeTHYeCKHi). (OCHOBHBIE TI'€HETHYECKHE
noHATUA. [ eHeTHYecKass CUMBOJIMKA, UCTIOJIb3yeMasl B CXEMaX CKPEIIUBAHUM.

3aKOHOMEpPHOCTH HacCJE€AOBaHUs MPU3HAKOB, YCTaHOBIEHHBIE I'. Menaenem.
MonorubpunHoe ckpemuBaHue. 3aKOH €IWHO-00pa3us THOPUIOB IEPBOTO
nokoyieHud. IlpaBuno JOMHUHUPOBAHMA. 3aKOH PpPACUICIUICHUS MPU3HAKOB.
['unioresa ynctoTsl rameT. [1loHOE M HEMOJIHOE TOMUHHUPOBAHUE.

JurubpuaHoe  cKpelMBaHue. 3aKOH  HE3aBHUCUMOIO  HACJIEIOBaHUs
npu3HakoB.  lluToreHeTHyeckue - OCHOBBI ~ JUTHOPHUIHOTO  CKpEIIUBAHUS.
AHanu3upyolee ckpeupanue. Mcnoap30BaHue aHATU3UPYIOIIETO CKPEIIMBAHUS
JUISL OTIPE/ICJICHUS TEHOTHIIA OCOOH.

CuerieHHOe  HacieaoBaHue Tmpu3HakoB. Pabora T. Moprana 1o
CLUEIUIECHHOMY HACJIEOBAaHMIO I'eHOB. HapylieHue cuemnieHus reHoB B pe3ysbTare
KPOCCUHTOBEPA.

XpOMOCOMHAas TEOPUS HACIEACTBEHHOCTH. [ eHETHUECKME KapTHI.



['enetuka mona. XpoMOCOMHOE OMNpejeieHue mnoja. AyTOCOMbI U TMOJOBbIE
XpoMocOMBI. ['OMOrameTHele W rereporaMeTHbie opraHu3Mbl. HacnenoBanue
MIPU3HAKOB, CIEMJIEHHBIX C ITOJIOM.

M3MeHunBOCTh. BHabl N3MEHUYNMBOCTH . HEHACJICACTBSHHASA U HACIEICTBEHHA.
Ponb  cpenbl B HEHACHIEACTBEHHOM  M3MEHUMBOCTU.  XapaKTEPUCTHKA
MOAU(UKAIIMOHHON N3MEHYNBOCTH. BapuarmoHHbBIN psl U BapHAIlOHHAST KPUBasl.
Hopma peakuuum npusHaka. KonndecTBEHHBIE M KAUYE€CTBEHHBIE NMPU3HAKU M UX
HOopMa peakiuu. CBoicTBa MOAUGMUKAITMOHHONW U3MEHUUBOCTH.

HacnencrBenHass, WM TeHOTHIIMYECKas, W3MEHYHMBOCTL. KoMOuHaTHBHas
W3MEHYHMBOCTh. Melo3 W TOJIOBOM MpoIllecC — OCHOBAa KOMOWHATHBHOM
W3MEHUYMBOCTUA. MyTarmoHHasi K3MEHYMBOCTh. Kimaccudukamus MyTaruii: TeHHbBIE,
XPOMOCOMHBIE, TeHOMHBIE. YacToTa U MPUYUHBI MyTanuii. MyTareHHbie (hakTOpHI.
3aKOH TOMOJIOTUYECKUX PSAJIOB B HACJIeACTBeHHOM n3MeHnunBoctu H. 1. BaBuiosa.

BHesinepHas HacIeICTBEHHOCTh U HK3MEHUYUBOCTb.

['enetuka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOJbI T€HETHUKHU
YeJI0BEKa. I€HEaJIOrnYSCKUM, OJIM3HEIOBBIN, IINTOT€HETHYESCKUM, OMOXUMUYECKUH,
MOJIEKYJISIPHO-T€HETUUECKU. CoBpemMeHHOE ONpENEITICHUE FeHOTHIIA.
MOJIHOTEHOMHOE CEKBEHUPOBAHHWE, T'C€HOTUIIMPOBAHUE, B TOM YHMCJIE C MOMOIIBIO
[111P-ananu3a. HacnenacTtBenuble 3a0ojieBaHMS 4YeJOBEKAa: T'CHHBIC OOJIC3HH,
00JIe3HU C HACIEJCTBEHHOM MpPeapacioyio)KeHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
ComaTnueckne M TreHepaTuBHble MyTauuu. CTBOJOBbIE KIETKU. [IpuHUHAMBI
3I0pPOBOTO 00pa3a KU3HH, THATHOCTHKHU, MPOMHMIAKTUKHN U JICUSHUS TEHETHUYECKUX
Oomne3Heil. MeanKo-TeHeTUYECKOe KOHCYJIbTUPOBAHUE. 3HAUYCHHE METUIIMHCKON
T'CHETHKH B TIPEJOTBPAIICHUHN 1 JICUYCHUN IeHETHYSCKUX 3a00JICBaHUM YeIOBEKa.

JleMOHCTpaL UM

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepuxos, H. B.
Tumodees-Pecosckuit, H. 1. BaBumos.

Tabmuet © cxembl:  «MOHOTHOpHUIHOE  CKpEIIMBAaHUE M €ro
UTOTCHETUYECKAss OCHOBa», «3aKOH PAaCUICIUICHUS M €ro IMTOr€HETUYeCKas
OCHOBaY, «3aKOH  YHCTOTBI  TraMeTy, «JluruObpuiHOE  CKpElIMBaHUE»,
«IluTomornueckue OCHOBBI JTUTUOPUIHOTO CKPEILLUBAHUSY, «Meiio3z»,
«B3auMoIeCTBHE AJUICNIbHBIX TE€HOB», «l['eHeThYeckue KapThl PaCTECHUH,
JKUBOTHBIX M 4YeJjoBeka», «['eHeTwka moja», «3aKOHOMEPHOCTH Hacje0BaHMS,
CUEIUICHHOTO ¢ mnosiom», «Kapuotumbl dYenmoBeka H KUBOTHBIX», «Buab
U3MeHYnBOCTH», «MoaudukanonHas HW3MEHUYUBOCTH», «HacnemoBaHue pesyc-
daktopa», «I'eHeTrka rpymm KpoBu», «MyTalimoHHasi U3MEHUYUBOCTHY.

O6opynoBanne: MOACIU-ANMIIIUKAINN «MOHOTHOPUIHOE CKPEIUBAHUEY,
«HemonHoe moMuHMpOBaHUE», «JluruOpumHoe ckpemuBaHue», «llepexpécr



XpOMOCOM», MHUKPOCKOI H MHUKporpemnapar «J[pozodwmia» (Hopma, MyTanuu
(bOpMBI KPBUTEEB M OKPACKH Teja), Tepoapuii «I['opox OCEBHOI.

JlabopaTopHble U NpaKkTHYecKHe Pa0OThI:

JlaGoparopHas pa6ora Ne 5. «M3ydeHue pe3ynbTaTOB MOHOTHOPHUIHOTO W
JUTHUOPUTHOTO CKPEIMBAHUS Y IPp030( Wbl HA TOTOBBIX MUKPOIIpENapaTax».

JlabopaTtopHas pabora Ne 6. «M3ydenne MoanpUKAITMOHHONW W3MEHUYUBOCTH,
IIOCTPOECHUE BAPUALIMOHHOTO Psifia U BAPUALIMOHHON KPUBOMY.

JlaGoparopHas pa6ora Ne 7. «AHanu3 MyTarui y Jpo30(duiibl Ha TOTOBBIX
MHUKpPOIpenapaTax».

[Ipaktuueckas pabora Ne 2. «CocTaBieHHME W aHaIW3 POJOCIOBHBIX
YeJI0BeKay.

Tema /. Cesekuust opranuzMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexkuys Kak HayKa M IPOLECC. 3apPOKIACHUE CENEKUNUHA U JOMECTHKALUS.
VYuyenne H. W. BaBwioBa 0 1EHTpaXx TNPOUCXOXKIECHUS U MHOrooOpasus
KyJbTYPHBIX pacTeHuM. LIEeHTpBl IPOUCXOXKIAEHUS AOMAIIHUX XUBOTHBIX. CopT,
IIOPOJ1a, IITAMM.

CoBpeMeHHbIE METO/IbI CEJEKIIMU. MaccoBbI U MHAUBUIYAJIbHBIA OTOOPHI B
CEJICKLIMM DPACTEHUM M JKMBOTHBIX. OILIEHKa 3KcTephepa. BIM3KOpOACTBEHHOE
cKkpeniuBanue — HUHOpuAuHT. Ywucras nuHusg. CKpelMBaHUE YHUCTHIX JIMHUM.
['erepo3uc, wnu rubpuaHas cuia. HepoAacTBEHHOE CKpeIIMBaHUE — ayTOPUIMHT.
Otpanénnas rtuOpuauzanmss U €€ ycnexu. VICKyCCTBEHHBIM MyTareHes u
IIOJIy4YCHHUE IIOJIMIUIOUIOB. JIOCTHIKEHMS CEJIEKUMU PpPACTCHUHN, >KUBOTHBIX H
MHUKPOOPraHU3MOB.

buorexHosoruss Kak OTpacib MPOU3BOACTBA. ['€HHas WHXKEHEpUs. OTambl
co3ganust pexomoOuHantHo JIHK wu TtpaHcrennsix opranusmoB. Kiertounas
uHKeHepus. Kiietounble KyJabTypbl. MUKPOKIOHAIBHOE Pa3MHOKEHUE PACTEHU.
KJyIOoHMpOBaHUE BBICOKOIIPOAYKTHUBHBIX CEIbCKOXO3SIMCTBEHHBIX OPraHU3MOB.

Okonoruueckue W dTtudeckue  mpoomembl. MO -  reHeTuyecku
MOUDUITUPOBAHHBIE OPTAHU3MBI.
JleMoHCcTpanuu:

[Toptpersr: H. M. BaBunos, M. B. Muuypun, I'. JI. Kapneuenko, M. @.
HBaHOB.

Tabmuubpl u cxembl: kKapta «lIeHTpBl MPOUCXOXKIEHUS M MHOr000pa3us
KYJIbTYPHBIX pacTeHuil», «Ilopoapl 1oMalIHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuit», «Otaanéunas rubpuauzanus», «Padoter akagemuka M. @. BanoBa»,
«Ilomumnonnus», «OO0beKThI OuoTexHonorun», «KiaeTouHble KyJIbTyphl U
KJIOHUpOBaHUe», Kk KOHCTpyHpOBaHHUE U IEPEHOC T€HOB, XPOMOCOM».

O6opynoBanue: MyJISKU TUIOJIOB M KOPHETUTOAO0B TUKHUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuit, repbapuii «CenbCKOX035UCTBEHHbBIE PACTCHUS.



JlabopaTopHble U NpakTHYecKHe Pa0OThI:

Okckypeuss «OCHOBHBIE METOABl W JIOCTHXKCHHS CENIEKIUU PACTEHUH U
KUBOTHBIX (Ha CEJIEKIIHOHHYIO CTAHIIHIO, TUIEMEHHYIO bepmy,
COPTOMCIBITATEBHBIA ~ YY4aCTOK, B TCIUIMYHOE XO3AHCTBO, J1A0OPATOPHIO
arpoyHUBEPCUTETA WM HAYYHOTO IICHTPA)».

11 KJIACC

Tema 1. DBoJIIOIIUOHHAS] OMOJIOTHA.

[IpeanocbuUIKM BO3HUKHOBEHUS 3BOJIIOLMOHHOW TEOpUU. OBOJIIOLHUOHHAS
Teopuss U €€ MecTo B OMOJOTMU. BiusiHue HBONIOIMOHHONW TEOPUM Ha Pa3BUTHE
OMOJIOTHHU U APYTHUX HAYK.

CBuzerenbctBa 3BoMonuU. [lameoHTOMOrHYECKHe: MOCIEI0BATEIbHOCTD
NOSIBJIEHUS BHJIOB B MAJEOHTOJIOTMYECKOW JIETONMUCH, NEPEXOAHbIE (POPMBI.
buoreorpaguueckue: cXoAcTBO U pazianune GpayH u (Gaop MaTepuKoOB U OCTPOBOB.

OMOpHOIOTHYECKHE: CXOACTBA U pa3iuuus 5MOPHOHOB pa3HbIX BUOB
NIO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE. T'OMOJIOTUYHBIE, AHAJOTUYHBIE,
pPYJIIMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYJIAPHO-OMOXUMHUYECKUE: CXOICTBO
MEXaHU3MOB HACJEJCTBEHHOCTH M OCHOBHBIX META0OIMYECKUX IyTEeH y BCEX
OpraHU3MOB.

OpomonnoHHas teopus Y. JlapeuHa. IIpeanochlikM BO3HUKHOBEHMS
JTapBUHM3MA. J[BMKyIIME CHJIBI 3BONIONMU BHIOB 1o JlapBuHy (M30BITOYHOE
pa3MHOXEHUE MPU OTPAHUYEHHOCTH PECYPCOB, HEONpeneiaEHHass W3MEHYUBOCTD,
Oopn0a 3a CyIIecTBOBaHUE, ECTECTBEHHBINH 0TOOD).

Cunterndeckast Teopust 3Bositoninu (CTD) u €€ OCHOBHBIE MOJIOKEHUS.

MukposBosntonus. [Tonynsiuus kak eMHULA BUAA U 3BOJIIOLUH.

JBxymue cuibl (akToOpbl) IBOJIONUU BHIOB B MpHpoje. MyTallmOHHBIN
npolecc U KOMOMHATHBHAs M3MEHYMBOCTh. [lomylssiiiMOHHBIE BOJIHBI U JApend
reHoB. M3o0s1ust 1 MUrpanus.

EcrecTBeHHbIlt 0TOOp — HampaBisitoumii  ¢akrop sBojtonuu. Dopmbl
€CTECTBEHHOTO 0TOODA.

[Ipucnoco0aeHHOCTh OpPraHU3MOB KakK pe3yJbTaT 3Boionuu. [Ipumepst
PUCTIOCOOJIEHUI y OpraHu3MoB. ApoMop(}o3bl U UAHO-aJanTal|H.

Bun wu BumooOpazoBanue. Kpurepuum Buga. OcHOBHbIE  (HOPMBI
BUI000pa30BaHus: reorpaduueckoe, YKOJIOTHIECKOE.

MakposBomorusi.  DopMbl  3BOJIOLUMU:  (UIETHYECKAsl, JUBEpreHTHas,
KOHBEpreHTHas1, napajuienbHas. HeoOpatuMocTh 3BOMIOLUY.

[IpoucxoxkaeHne OT HecleHAIU3UPOBAHHBIX TpeakoB. IIporpeccupyromas
crieruanu3anus. AJanTuBHAS paguaIus.

JlemoHcTpauuu:



[Toptpetsi: K. Jlunnen, XK. b. Jlamapk, Y. Japsun, B. O. Koanesckuii, K.
M. bap, 2. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabnuupl U cxeMbl: «Pa3BUTHE OPraHUYECKOTO MHUpA Ha 3emiie», «3apoIbIIIn
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «DopMbl  OOppOBI  3a
CyllecTBOBaHME», «EcTecTBeHHBIN 0TOOP», «MHOro00Opa3nue COPTOB PACTCHHIA,
«MHorooOpa3ue  mopon  kuBOTHBIX»,  «[lomymsauuu»,  «MyTanuonHas
U3MEHYHMBOCTH», «Apomopdo3br», «Mmuoamantamum», «OOmmas aereHeparms»,
«JIBrmKyImMe Ccuiabl dBoiroiun», «Kapra-cxema wapmpyrta myTemiectBus Y.
JlapBuHa», «boppba 3a cymiecTBoBaHUE», «IIpHCIIOCOOIEHHOCTH OPraHU3MOBY,
«I"eorpaduueckoe BuI000pa3oBaHue», « IKOJOTMIECKOE BUI000pA30BaHUE.

O06opymoBaHHe. KOJUICKITNS HACEKOMBIX C PA3TMYHBIMUA THUIIAMH OKPACKH,
HA0Op IUTOAOB W CeMsiH, KOoJuleKius «[IpuMepsl 3amUTHBIX TPHUCTIOCOOIICHUHA Y
KUBOTHBIX», MOJIeNib «OCHOBHBIC HAINpABICHUS HBOJIONUUY», 00bEMHAS MOJENb
«CTpoeHure roJIOBHOIO MO3ra IO3BOHOYHBIXY.

buoreorpaguueckas kapra wmupa, Koiwiekuus «DopMbl COXpaHHOCTH
HMCKOIAEMbIX JKMBOTHBIX M pacTeHuW», Mojelb ammumkanusa «llepekpéct
XpOMOCOM», BIIAXKHBIE mOpemnaparsl «Pa3zButue Hacekomoro», «Pa3Butue
JSITYIIKA», MUKporpenapar «/Ipozoduna» (HopMa, MyTanuu (GopMbl KPbUIbEB H
OKpAcCKH TeJa).

JlaGopaTopHbIe M IPaKTHYeCKUE padoThI:

JlaGoparopuast pabora Ne 1. «CpaBHeHHE BHUAOB MO MOP(POIOrHYECKOMY
KPUTEPUIO».

JlaGoparopHas pabora Ne 2. «Onucanue IpUCIIOCOOJICHHOCTH OpraHW3Ma U
€€ OTHOCHUTEJIIBHOTO XapaAKTEPa».

Tema 2. Bo3dHuKHOBeHUE U pa3BUTHE KU3HU Ha 3em.ie.

JloHay4dHbIE TIPECTAaBICHUS O 3apOXKACHUU >KWU3HHU. HayuHble rumortessl
BO3HMKHOBEHHUS >KM3HU Ha 3emie. aOuoreHe3 M NaHCIepMus. XuMHUYecKas
HBOMIONMSA. AOHOTEHHBIM CHHTE3 OPraHUYECKUX BEHIECTB M3 HEOPTaHHMYECKUX.
DKCHEPUMEHTAIILHOE TTOATBEPKACHUE XMMUYECKOW ABOIIOLIUK. HavanbHbIe 3Tamnbl
ounonornyeckor sBomtonuu. ['mnoreza PHK-mupa. @opmupoBanre MeMOpaHHBIX
CTPYKTYp W BO3HHUKHOBEHHE NPOTOKIETKU. [lepBble KIETKM M UX SBOJIIOLUS.
@opMHUpPOBAaHUE OCHOBHBIX IPYII KUBBIX OPraHU3MOB.

Pa3BuTue xu3Hu Ha 3emuie 1Mo 3paMm U nepuojaM. Karapxeil. Apxeiickas u
nporepo3oiickas dpbl. Ilaneo3oiickas spa u €€ mnepuoAbl: KeMOPHUIICKUH,
OPAOBUKCKUH, CUITYPUHUCKHAM, JEBOHCKUM, KAMEHHOYTOJIbHBIN, TIEPMCKHUM.

Me3so30iickas 3pa 1 €€ nepruoabl: TPHACOBBIMN, FOPCKUN, METOBOM.

KaiiHo3oiickas »spa W €€ TNEepUOAbl: MMAJCOICHOBBIA, HEOTCHOBBIM,
AHTPOITOT€HOBBIM.



XapakTepucTruKa KJIuMaTa M IeoJIOTMYecKuX mnpoueccoB. OCHOBHBIE 3Tarbl
ABOJIIOLIMM PACTUTEIBHOTO M JKMBOTHOTO MHpa. ApomMopdo3bl y pacTeHUid U
KUBOTHBIX. [T0osiBIIEHME, paclIBET U BBIMUPAHUE TPYIIT AKUBBIX OPTaHU3MOB.

CucremMa OpPraHMYECKOTO MHpa KaK OTpaKkeHHEe 3Botonud. (OCHOBHBIE
CUCTEMATUYECKUE TPYNIIbI OPTaHU3MOB.

OBOJIOLHS YeoBeKa. AHTPONOJIOTHs KaK Hayka. PazBurue npeactaBieHui o
IIPOUCXOXKJICHUH 4YeJIoBeKa. MeToapl H3ydeHHsl aHTpororenesa. CxoactBa u
pa3InyKs 4EeJI0BEKA U KUBOTHBIX. CHCTEMATUUECKOE MOJIOKEHUE YETOBEKA.

JBwxkymue  cuwibl  ((akTopsi) anTpornorene3a.  HacnenctBennas
U3MEHYMBOCTh UM  €CTECTBEHHBIM 0TOOp. OOmIeCTBEeHHBIM 00pa3 KU3HH,
W3FOTOBIICHHE OPYJUH TPyJa, MBILUICHHUE, PEYb.

OCHOBHBIE CTaIMM U BETBU 3BOJIOLMH YEJIOBEKA: aBCTPAJIONUTEKH, HenoBek
yMenblid, YemoBek npsaMoxomdmiui, YesoBek HeaHAEpTAIbCKUM, YenoBek
pasyMHbIii. Haxonku uCKOINaeMbIX OCTaTKOB, BpeMs CYIIECTBOBaHHS, 00JACTb
pacnpocTpaHeHus, 00bEM TOJOBHOTO MO3ra, 00pas3 KU3HU, OPYIHU.

YenoBeueckue packl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOUIHAsS
(eBpasmiickas),  Herpo-aBcTpaJiowjHas  (dKBaTOpHANbHAs),  MOHTOJIOHIHAS
(asmatcko-amepukaHckas).  UepTel  MPHUCIOCOONEHHOCTH  MPEICTABUTEICH
YeJIOBEUECKUX PAC K YCJIOBHUSIM CYIIECTBOBAHMS. EJIMHCTBO 4YeIOBEYECKHX pac.
Kpuruka pacusma.

JleMOHCTpaLUK:

[Toptpetsi: ®@. Pemu, JI. Ilactep, A. N. Omapun, C. Mumnep, I'. FOpu, Y.
JapBuH.

Tabomuuesl 1 cxeMmsel. «Bo3nnkHoBenne CoyiHEeYHON cUCTEMBI», «Pa3Burne
opranudeckoro Mupa», «PacturenbHas kinetka», «KuBOTHas  KJeTKa»,
«IIpokapuoTuueckas kineTka», «CoBpeMeHHas CUCTEMa OPraHUuYecKOro Mupa»,
«CpaBHEHHE AaHATOMHYECKHX 4YEpT CTPOCHUS YEJIOBEKa U 4YeJIOBEKOOOpa3HBIX
o0e3bsiH», «OCHOBHBIE MeCTa IMaJCOHTOJIOTMYECKUX  HAXOJOK IPEIKOB
COBPEMEHHOTO 4elIOBeKa», «JlpeBHenmue moan», «JlpeBHue moau», «llepBbie
COBPEMEHHBIE JIIOIN», «YeoBeueCKue pacel».

Oo0opynoBanue:  Mymspku  «[IpomcxoxiaeHue — denoBeka»  (OIOCTBI
ABCTPAJIONMTEKA, MUTCKAHTPOIa, HEaHIEpTaiblla, KPOMAHBOHIIA), CICIKH WIH
U300paKeHUST KaMEHHBIX OpPYAHMH TEPBOOBITHOTO 4YellOBeKa (KaMHHU-YOIIIEPHI,
pyOmia, ckpeOja), TCOXpOHOJOTHYECCKass TaOyuna, KoJuleKuus «DopMel
COXPAHHOCTH UCKOTIAEMBbIX KUBOTHBIX U PACTCHUI».

JlaGopaTopHble ¥ NpaKTUYeCKUE PadOThI:

[Ipaktuueckas padora Ne 1. «M3yueHnne nuckomaeMbIXx OCTaTKOB PAaCTECHUN U
YKUBOTHBIX B KOJIJICKIIUSIX».



DKCKypcusi «DBOJIIOIMS OPraHMYECKOTO MUpa Ha 3emie» (B eCTeCTBEHHO-
HAYYHBIN WM KPaeBETUECKUI My3eii).

Tema 3. Opranu3sMbl 1 OKPY Kaloas cpeaa.

DKOoJOorus KaK HayKa. 3aJjauyd U pa3Jeibl SKOJOTHH. MeTOoabl SKOJTOTHUYECKUX
MCCIIEIOBaHNM. DKOJIOTMYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEIIOBEKA.

Cpenpl oOWTaHus OpPraHU3MOB. BOJHAsl, HA3€MHO-BO3yIlIHAas, MOYBEHHAs,
BHYTPUOPTaHU3MEHHAS.

Oxonoruueckue (axropel. Kiaccudukanusa skonorudeckux (HakTOpOB:
abnoTtuyeckre, OWOTHMYECKHE U aHTPOINOreHHbIe. JIeHCTBHE SKOJOTHYECKHUX
(bakTOpOB Ha OPraHU3MBI.

AOunoTtndeckue (HakTophl: CBET, TEMIIEpaTypa, BIaXHOCTh. DoTomeprou3M.
[IpucniocoOneHust OpraHU3MOB K  JCWCTBUIO  aOMOTHYECKUX  (DaKTOpPOB.
buosiornueckne puTMasi.

buornueckue (bakTopBhI. Bunapel OMOTUYECKHUX B3aUMOJICUCTBUM:
KOHKYPEHIIUs, XUIHUYECTBO, CuMOKO03 U ero ¢opmel. [lapasutusm, koomnepanus,
MyTyallu3M, KOMMEHcanu3M (KBapTHPAaHCTBO, HAaXJICOHHUYECTBO). AMEHCAIH3M,
HeWTpanu3M. 3HaueHHWe OWOTUYECKUX B3aUMOJICUCTBUU [IJI CYIIECTBOBAHUS
OpPraHU3MOB B MPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKU TomyJiaiuu. (OCHOBHBIE IOKAa3aTelH
NOMYJISILUUA: YHUCIEHHOCTh, IUIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTbH, IPUPOCT,
Murpanus. J[MmHaMuka 4ucIeHHOCTH MOMYJISIUUA U €€ PeryIIsIusl.

JlemoHcTpauuu:

[Toptpetsi: A. I'ymb6onsar, K. ®@. Pynbe, O. I'ekkens.

Tabmuubl u cxemsl: kapTta «I[Ipuponnbie 30Hb 3eMau», «Cpeasl 0OUTaHUS
opranuzmoB», «®otonepuoausm», «llonmymsauun», «3aKOHOMEPHOCTH pOCTa
YUCJIEHHOCTHU NMONYJISUUA UHPY30pUu-Tyhenbku», «[lumensie renm».

JlaGopaTopHble ¥ NPaKTHYeCKHE PadOThI:

JlabopaTtopHas paborta Ne 3. «Mopdonornyeckue 0cCOOEHHOCTH pacTEHUN U3
Pa3HBIX MECT OOUTAHUSIY.

JlabopaTtopHas paborta Ne 4. «BnustHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIeyCa».

[Ipaktuueckas padota Ne 2. «Iloncué€T MIOTHOCTH MOMYJISIUNA Pa3HBIX BUJIOB
pacTeHU».

Tema 4. CooO1iecTBa 1 IK0JI0rH4ecKre CUCTEMBI.

CooOmiecTBo opranu3sMoB — OuoneHo3. CTpyKTypbl OuOlEHO3a: BUIOBaf,
NpoCTpaHCTBEeHHAs, Tpoduueckas (muiieBas). Buabl-momuHantel. CBs3M B
ouorneHose.

Dkonoruueckne cuctembl (3kocucrembl). [loHsTne 00 3KOcHcTeME WU
ouoreorieHo3e. DyYHKIIMOHAIBHBIE KOMIIOHEHTHI HIKOCHUCTEMBI. TPOAYLICHTHI,



KOHCYMEHTBI, peAyLeHTbl. KpyroBopoT BEECTB U MOTOK 3HEPTUU B SIKOCHUCTEME.
Tpoduueckne (muimeBbie) YpPOBHU OSKOCHUCTEMBL. [IWINEBBIC IIEMA ¥ CETH.
OCHOBHbBIE TIOKAa3aTENM SKOCHUCTEMBI: Ouomacca, MPOAYKIHSA. ODKOJIOTHMYECKHE
nupamMujibl:  MPOAYKIMH, YHCJICHHOCTH, OunomMacchl. CBONCTBa HKOCHUCTEM:
YCTOMYHUBOCTb, CAMOPETYJISIMS, pa3BuTue. CyKiieccus.

[IpupoaHbie SKOCUCTEMBI. DKOCUCTEMBI 03€P U PEK. DKOCUCTEMA XBOMHOTO
WJIM [IAPOKOJIMCTBEHHOTO JIECa.

AHTpOTIOTEHHBIE ~ DKOCUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X03s1iICTBEHHOE 3HAYEHUE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopa3znoobOpaszue kak @akTop ycToH4uBOCTH 3KocucTeM. CoxpaHeHue
OMOJIOTMYECKOT0 pazHOOOpasus Ha 3emIIe.

Yuenne B. U. Bepuaackoro o O6mocdepe. ['panuiipl, coctaB u CTPYKTypa
ouochepnr. Kuoe BemectBo u ero ¢yHkuuu. OcobeHHocTH Ouochepnl Kak
rno0anbHOM 3KocHUcTeMBl. JlMHamMuueckoe paBHOBeCcME U oOpaTHas CBA3b B
ounocpepe.

KpyroBopoTsl BEIIEeCTB M OMOTCOXMMHUYECKUE IUKIIBI AJIeMEeHTOB (yriiepoa,
a30ta). 30HATBHOCTH OHocdepbl. OCHOBHBIC OMOMBI CYIIIH.

YenoseuecTBO B Ouocdepe 3emiau. AHTpONOreHHbIe U3MEHEHHS B Ouocdepe.
['mo0anbHbIE SKOJTOTUYECKUE TPOOIEMBI.

CocyiiecTBoBaHME MIPUPOIBI u YeJI0BEYECTRA. Coxpanenue
Oropa3HO00pa3us KaKk OCHOBA YCTOMYMBOCTH Onocgeprl. OCHOBA pallMOHAIIBLHOTO
YVIOpaBICHUS NPUPOJHBIMUA pECypcaMd U HUX HCNOJb30BaHUE. JloCTHXKEHUs
OMOJIOTHY U OXpaHa MPUPOJIBIL.

JlemoHcTpauuu:

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

Tabmuubl u cxemsl: «Ilumesbie nenun», «bUOLIEHO3: COCTaB U CTPYKTypa»,
«IIpupoansie coobmectBa», «llenn nuTaHus», «DKoJOrMYecKass HUPAMUIA»,
«buocdepa u yenoek», «IkocucTeMa HIMPOKOJIUCTBEHHOTO Jieca», « DKOCHCTEMA
XBOWHOTO  Jieca», «buoneno3 Bomoéma», «ArpoueHo3», «lIpumepHbie
AHTPONIOTEHHBIE  BO3JECUCTBHS Ha nIpupoay», «BaxHenmme HMCTOYHHMKHU
3arpsi3HEHUs BO3JlyXa U TPYHTOBBIX BOJ», «[louBa — BaxkHe#Ias cocTaBistOILIas
ouochepor», «DakTopsl gerpaganuu mouB», «IlapHukoBbiil d3pdexT», «DakTophl
paAOaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OO0mas crpykrypa Ouocdepsr»,
«Pacnpoctpanenue xu3Hu B Ouocdepe», «O30HOBBIA dKpaH Ouocheps»,
«Kpyrosopot yriepoaa B Ouocdepe», «KpyroBopor azora B IpuUpoae».

O6opynoBanue: MoOAEIb-aNIIUKaNusa « TUMUYHBIE OMOIIEHO3BI», TepOapuit
«PacturenbHbIe COOOIIECTBaY, KOUICKINH «broleHo3», «Bpeaurenn BaKHEHIIIHX
CEIbCKOXO3SIUCTBEHHBIX ~ KYJIBTYyp», Tepbapuu W KOJUICKIIUUM PACTCHUH U
YKUBOTHBIX, MPUHAJICKANIME K Pa3HbIM 3KOJOTMYECKUM TpyMaM OJHOIO BHJA,



Kpacnas knura Poccuiickoit @exneparuu, H300paKEHUS OXPaHIEMBIX BHUIOB
pPacTeHUN U )KUBOTHBIX.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA IIPOTPAMMBI 11O
BMOJIOTUN HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBIIEI'O
OBPA30OBAHUIA

Cormacho ®I'OC COO, ycranaBnuBarOTCs TpeOOBaHHUS K pe3yibTaTam
OCBOGHMs  OOydalolMMHUCA NpPOrpaMM  CpeJHero oomero o0pa3oBaHMUA:
JUYHOCTHBIM, METAIPEAMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX PE3yJIbTAaTOB OCBOCHUA IpeaMeTa «buomorus»
BBIJICJICHBI CIIEAYIOIINE COCTABIISIONIME. OCO3HAHME O0YUYaIOIIMMUCS POCCUUCKOM
rPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSATEIIbHOCTH
U CaMOOIPEC/ICHUI0, HaJlW4yhe MOTHBAllUM K OOy4YeHHUIO  OHMOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHUX YOEKICHHH JMYHOCTH Ha OCHOBE
KIIFOYEBBIX IIEHHOCTEH M HMCTOPUUYCCKUX TPAJAUIUNA Pa3BUTHS OHOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CHOCOOHOCTH OOYYarOUIMXCSl PYKOBOACTBOBATHCS B CBOECH
JESITETbHOCTH I[IEHHOCTHO-CMBICJIIOBBIMM YCTAHOBKAMH, NPUCYLIAMHU CHCTEME
OMOJIOTUYECKOTO  00pa30BaHMs, HAJIMYHME OKOJOTMYECKOrO IPaBOCO3HAHUS,
CITIOCOOHOCTH CTaBUTD LIEJIU U CTPOUTH KU3HEHHBIC TIJIaHBI.

JIM4HOCTHBIE PE3YNBTAThl OCBOEHUS MpeaMeTa «BbHOJIOrusS» JOCTUTAIOTCS B
€UHCTBE YYEOHONW M BOCHUTATEIBLHON JESITEILHOCTH B COOTBETCTBHM C
TPaJIUIIMOHHBIMU POCCUMCKUMH COLIMOKYJIBTYPHBIMH, UCTOPUUECKUMU U TyXOBHO-
HPaBCTBEHHBIMH IIEHHOCTSIMH, IIPUHSATHIMH B OOIIECTBE IpaBUJIAMH M HOPMaMH
MOBEJICHUSI U CIIOCOOCTBYIOT TIpoIlecCaM CaMOTO3HAHUS, CaMOBOCIUTAHUSA U
CaMOpA3BUTHS, PpA3BUTHS BHYTPEHHEW TMO3UIMU JIMYHOCTH, TATPUOTU3MA,
YBOXXEHHUS K 3aKOHY M MPABOMOPSAAKY, YEJIIOBEKY TPyJa U CTaplIeMy MMOKOJIEHUIO,
B3aMMHOT'O YBa)XCHHUsS, OCPEKHOr0 OTHOMICHHS K KYJIbTYpPHOMY HAaCIEIUI0 U
TPpaAULMSIM MHOTOHAIMOHAJIBLHOTO Hapona Poccuiickon denepauuu, TpUpPOLIE U
OKPYIKaroIIEn Cpee.

JInyHOCTHBIE pe3yJbTaThl OCBOCHMS YydeOHoro mpeamera «buonorus»
JIOJKHBI OTPa’XaTh TOTOBHOCTh U CLIOCOOHOCTH 00YYarOIIUXCs PyKOBOJICTBOBATHCS
c(hOpMHUPOBAHHOW BHYTPCHHEH TO3WIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllU{, TO3UTHUBHBIX BHYTPEHHHUX  YOCXKICHHH, COOTBETCTBYIOIIUX
TPAIUIIUOHHBIM IIEHHOCTSM POCCHMCKOro OOIIECTBAa, pacHIMpeHUEe >KU3HEHHOTO
OTBITA W OMbITA JIEITEILHOCTH B MPOIECCE pPeaU3allMi OCHOBHBIX HAaIpPABJICHUN
BOCIUTATEJILHON JEATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOr0 BOCIIMTAHMUS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMUA 00YUYaOIIEeT0Cs KaK aKTUBHOTO H

OTBETCTBEHHOTO WIEHA POCCUMCKOI0 OOIIECTBA;



OCO3HAaHME CBOMX KOHCTUTYIMOHHBIX IpPaB U OOS3aHHOCTEH, yBaKEHUE
3aKOHA U IPABOIOPAJIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW JEATEIIBHOCTH MPHU CO3JaHUU
y4EOHBIX MPOEKTOB, PEUICHUHM Y4YeOHBIX M MO3HABATEIBHBIX 3a7a4, BBHITIOJHCHUH
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENIATh COOCTBEHHYIO TO3UIIMI0 1O OTHOUICHHUIO K
SIBJICHHUSIM COBPEMEHHOU KU3HH U OOBSICHATS €€,

YMEHHE YUYHUTHIBaTh B CBOUX JACHCTBHSAX HEOOXOIUMOCTH KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJICH ¢ pa3HBIMHU YOEKIECHUSIMH, KYJIbTYPHBIMH IIEHHOCTSIMH U
COILMAJIBHBIM TTOJI0KEHHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHBIX, TMO3HABATEIbHBIX W HCCIEAOBATEIbCKUX 3a7ad, YBaXXUTEIbHOTO
OTHOIIICHWS K MHEHHIO OIIMOHCHTOB MPH OOCYXICHUU CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCThH K TYMAaHUTAPHOU U BOJIOHTEPCKOM JEATEIbHOCTH;

2) IATPMOTHYECKOT0 BOCTIMTAHMS

c(hOpMUPOBAHHOCTH pOCCHICKOMN TPaXJIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3Ma, YBAXKEHUA K CBOEMY HApOJy, YYBCTBAa OTBETCTBEHHOCTHU MEPE]
PonuHoii, roppoctu 3a CBOM KpaH, CBOXO PoauHy, CBOM SI3bIK M KYJBTYpPY,
MPONIOE M HACTOAIIEE MHOTOHAIIMOHATIBHOTO Hapoaa Poccuy;

IIEHHOCTHOE OTHOIIICHHUE K MPUPOJHOMY HACJIEAUIO U MaMSTHUKAM MPUPOJIBI,
JTOCTWXKEHUAM Poccuu B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OIICHUBATh BKJIAJI POCCHUUCKUX YUYEHBIX B CTAaHOBJICHHE M
pa3BUTHE OWOJOTHH, TIOHUMAHHMS 3HAYCHUS OWOJOTHM B ITIO3HAHUU 3aKOHOB
MPUPOJIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO O0IIIECTRA,;

uaeiiHas yOeXIEHHOCTh, TOTOBHOCTh K CIIyXeHUI0 M 3amure OTeuecTsa,
OTBETCTBEHHOCTb 3a €T0 CYyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA

OCO3HAHUE TyXOBHBIX IECHHOCTENW POCCUICKOTO HAPO/IA;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEACHNS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAIIMI0O W TMPUHUMATh OCO3HAHHBIE PELICHUS,
OPUEHTUPYSCh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U 1IEHHOCTH;

OCO3HAHME JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO Oy AYIIETO;

OTBETCTBEHHOE OTHOLICHUE K CBOUM POJAUTENSAM, CO3/IaHUIO CEMbU Ha OCHOBE
OCO3HAHHOI'0 MPHUHATHUS LEHHOCTEM CEMEWHOM KU3HU B COOTBETCTBUU C
TpaaulusiMu Hapo10B Poccun;

4) 3CTEeTHYECKOT0 BOCIIMTAHHUS

ACTETUYECKOE OTHOIICHWE K MHUpPY, BKJIIOYAs ICTETHKY ObITa, HAY4YHOTO W
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPYyJa, OOIIECTBEHHBIX OTHOIIECHUH;



MOHUMAaHNE YMOIIMOHATILHOTO BO3JICHCTBUS )KUBOU MTPUPOJIBI U €€ 1IEHHOCTH,

TOTOBHOCTh K CAMOBBIPAXEHHUIO B Pa3HBIX BUIAX HMCKYCCTBA, CTPEMIICHUE
MIPOSIBJISITH KAYECTBA TBOPUYECKOU JTUIHOCTH;

5) ¢u3uyeckoro BOCHUTAHUS, (POPMHUPOBAHUS KYJIbTYPbI 310POBbS H
IMOLUMOHAIBLHOTO 0JIATOMOTY YN

MOHMMAaHUE U peanu3alus 3J0pOBOro M 0Oe3omacHOro olpasza KU3HU
(3mopoBoe  mHMTaHHWe, COOJIOJACHHE TUTHCHHYSCKHX TIPAaBHJI W HOPM,
cOamaHCUPOBAHHBIA pPEKUM 3aHATHH W OTIbIXa, peEryisipHas Qu3HUecKas
aKTUBHOCTh), OEPEKHOTrO, OTBETCTBEHHOI'O M KOMIIETCHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (QU3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHWE IIEHHOCTH TIPAaBWJI WHIAWBUAYAJLHOTO U  KOJUIGKTUBHOTO
0€301acHOT0 MOBEICHUS B CUTYAIUSX, YTPOKAIOIINX 3I0POBBIO U JKU3HU JTIOJICH;

OCO3HAHME TIOCICACTBUN W HEMPHUATHS BPEIHBIX MPHUBBIYCK (YIOTPEOICHUS
aJIKOT0JIsI, HAPKOTHKOB, KypEHHUSI);

6) TPyA0BOr0 BOCIIUTAHUS

TOTOBHOCTD K TPY/y, OCO3HaHNE IIEHHOCTH MacTepCTBa, TPy Aomooue;

TOTOBHOCTh K AaKTHUBHOHW JCSITEIBPHOCTH TEXHOJOTHYECKOW W COIHMAIBHOU
HaIpaBJIECHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, IJIAHUPOBATh U CAMOCTOSTEIHHO
BBITIOJIHATH TaKyIO I€SITEIbHOCTB;

WHTEpPEC K Pa3IMUHBIM cdepaM mpodhecCHOHATBHON MeATeTLHOCTH, YMEHUE
COBEpILIAaTh OCO3HAHHBIA BBHIOOP Oyaymed mnpodeccu U peanu30BbIBATH
COOCTBEHHBIC KU3HECHHbIC TIUIAHbI;

TOTOBHOCTh W CIHOCOOHOCTh K 0Opa3oBaHUI0O W CaMOOOpPA30OBAHHMIO Ha
MPOTSIKCHUU BCEU KU3HU;

7) PIKOJIOTHYECKOr0 BOCIIUTAHMS

DKOJIOTUYECKU IIEJIeCO00pa3HOe OTHOMICHWE K MPHPOAE KaK HCTOYHHUKY
YKU3HH Ha 3eMJie, OCHOBE €€ CyIIECTBOBAHUS;

MOBBINICHUE YPOBHS OSKOJOTUYECKOW KyJIbTYPBI: MPUOOpPETEHUE OIbITa
IUTAHUPOBAHMS TOCTYNKOB W OIGHKH MX BO3MOXKHBIX TIIOCJICACTBUN IS
OKPYKaIOIIEH CPEeIbI;

OCO3HaHWE TI00ATBHOTO XapakTepa HKOJOTUYECKUX MPOOIeM W MyTed HX
pelieHus,

CIIOCOOHOCTh HUCIIOJIb30BaTh MPUOOpETaeMble TMPU H3YUYEHUU OUOJIOTHU
3HAHUS W YMEHUSA TMPU PEHICHUH TPOOJIeM, CBS3aHHBIX C paIllMOHAIBHBIM
NPUPOJIONIONL30BaHKEeM  (COOIOJICHHE  TPaBWJI  TOBEIEHUS B MPHPOJIE,
HAIMpaBJICHHBIX HA COXpPAaHEHHWE DPABHOBECHUS B DKOCHCTEMax, OXpaHy BHJIOB,
9KOCHUCTEM, OHOChEpHI);



aKTUBHOE HENPUATHE JEHUCTBUM, NPUHOCALIIUMX BpEN  OKpYyXKarolleu
IPUPOJIHOM Ccpelie, YMEHUE MPOTHO3UPOBATH HEOIArOoNpHUSTHBIE SKOJIOTHUECKUE
MOCJIEJICTBHS MPEANPUHUMAEMBIX JEHCTBUN U IPEIOTBpallaTh HX;

HaJIMYMe Pa3BUTOr0 3KOJIOTUYECKOTO MBILIIJIEHUS, SKOJIOTHYECKON KYIbTYPHI,
ombITa NEATEIIbHOCTH AKOJIOTUYECKON HaIIPaBJICHHOCTH, YMEHHS
PYKOBOJCTBOBATbCSA MMM B IIO3HABATEJIIBHOW, KOMMYHUKATHBHOM M COLMAIBHOU
IIPaKTUKE, TOTOBHOCTH K YYACTHIO B IPAKTUYECKON JIEATEIIbHOCTH 3KOJOTHYECKOU
HaIlpaBJICHHOCTH,

8) HeHHOCTH HAYYHOTO MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHHUS], COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKW U OOLIECTBEHHOM NMPAKTHUKH, OCHOBAHHOI'O Ha JHAJIOTe
KyJbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJHUKYJIBTYPHOM MHUDPE;

COBEPILICHCTBOBAHME SI3BIKOBOM M YNTATEIbCKOM KYyJBTYpPBhl KaK CpEICTBa
B3aUMOJICUCTBUS MEXY JIFOAbMU U TIO3HAHUS MUPA,

MOHMMaHUE crnenuduKu OMOJIOTUM KaK HayKd, OCO3HaHUsA €€ poJu B
(GOpMHUPOBAaHMM PALMOHAIBHOTO HAYYHOTO MBIIUIEHUS, CO3JaHUM LEIOCTHOIO
IPEACTABICHUS 00 OKpPYXaloleM MHUpPE KaK O €JUHCTBE NMPUPOJbI, YEIOBEKa U
o0miecTBa, B IMO3HAHUM MPHUPOAHBIX 3aKOHOMEPHOCTEW M PpELIEHUH MpodiieM
COXpaHEHUs NPUPOJHOIO PAaBHOBECHS;

yOEXKJIEHHOCTh B 3HAYMMOCTH OHMOJIOTMM JJIsI COBPEMEHHON LHMBWIM3ALUU:
oOecrieyeHrss HOBOTO YPOBHSI Pa3BUTHsI MEIULMHBI, CO3JaHUE IEPCIEKTUBHBIX
OMOTEXHOJIOTHH, CIOCOOHBIX  pellaTb PECypCcHble  MpOoOJIEeMbl  pa3BUTHUSA
4eJI0BEYECTBa, IOUCKA MyTeH BbIXOJA U3 II100ANBbHBIX HKOJIOIMYECKUX MPOOJIeM U
o0ecrieueHus  Mepexoja K  YCTOMUMBOMY  pa3BUTHIO,  PalMOHAIBLHOMY
UCIIOJIb30BAHUIO MPUPOJHBIX PECYpPCOB M (OPMHPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B IOJYYEHUU OMOJOTMUECKUX 3HAaHUUW B LEJAX
NOBBILICHUS] OO0IIeH KyJIbTYphbl, €CTECTBEHHO-HAYYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIMOHAJIBHOW I'paMOTHOCTU oOydarouuxcs, (popmMupyemon
IPU U3y4YEHUH OMOJIOTHH;

NOHMMAaHUE CYUIHOCTH METOJOB MO3HAHUS, UCIOJIb3YEMbBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh MOJy4yaeMble 3HAHHUS MJid aHalu3a Hu
OOBSICHEHUS! SIBIICHUN OKPYXKAIOLIEr0 MUpa U MPOUCXOIAIIMX B HEM H3MEHEHMH,
yMEHUE JieNlaTh OOOCHOBAHHBIE 3aKIIIOYEHHS Ha OCHOBE HAy4YHbIX (DAKTOB U
MMEIOIINXCS JaHHBIX C IIEJIbI0 TTOJYYEHUSI IOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHMS IS
peleHus: npoOJieM B pealibHBIX )KU3HEHHBIX CUTYAlMSIX;

OCO3HAHUE LIEHHOCTH HAYYHOH JEATEIbHOCTH, TOTOBHOCTH OCYULIECTBISATH
MPOEKTHYIO M UCCIIEIOBATENBCKYIO JEATEIbHOCTh HHANBUAYAJIBHO U B TPYIIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPhIBHOMY  OOpa3oBaHUIO H
caM000pa30BaHUIO, K AaKTHBHOMY TMOJYUYEHHUIO HOBBIX 3HAaHUM 1O OWONOTHH B
COOTBETCTBHH C )KU3HEHHBIMH IMOTPEOHOCTSMH.

METAIIPEIMETHBIE PE3YJIBTATbBI

MertanpeaMeTHbIE pe3yJbTaThl OCBOCHHS ydyeOHOro mnpenmera «buomorus»
BKJIFOYAIOT: 3HAYMMBbIC IS (OPMHPOBAHUS MHUPOBO33PEHUS OOYYAFOIIMXCS
MEXKTUCIUTUIMHAPHBIC (MEXKIIPEAMETHBIC) 00IMeHAYYHbIC TOHSTHS, OTPAKAFOIIHE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHpa H CHeONU(PUKY METOIOB TO3HAHUA,
UCIIOJIb3YEeMbIX B €CTECTBCHHBIX HayKax (BEIIECTBO, SHEPIHs, SBJICHHUE, MPOIECC,
CUCTEMa, Hay4dHbIH (aKT, MPUHLHUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIICJIOBaHWE,  HAONIOJICHWE, HW3MEpPEHHE,  OKCICPUMEHT W JIPYTHUX),
yYHUBEpCaJIbHbIC y4eOHbIC JedcTBUsA (IO3HABaTCNIbHBIC, KOMMYHHKATHBHEIC,

pEryJIATUBHBIC), o0ecreunBaroIme dbopmupoBaHue (byHKIMOHATBHOM
IPaMOTHOCTH ¥  COIMAJIbHOM KOMIIETEHIIMM OOYyYarolIUXcs, CIIOCOOHOCTD
O0y4Jaronmxcs UCIIO0JIb30BaTh OCBOEHHBIE MEXIUCITUTUTMHAPHEIE,

MHUPOBO33PEHUYECKHE 3HAHUS M  YHUBEpCaJbHbIE Yy4yeOHbIE JCHCTBUA B
ITO3HABATEJIbHON U COLMAJIBHON MPAKTHUKE.

MertanpeameTHble pe3yibTaThl OCBOEHHS IPOTrpaMMbl CPEIHEro OOIIEero
o0pa30BaHUs TOJIKHBI OTPaXKaTh:

OBananenue YHHMBepPCAJIbHBIMH y4eOHBIMU MO3HABATEIbLHBIMH
NeCTBUSIMHU:

1) 6a30Bble JJOrHYeCKUe TeiCTBHA:

CaMOCTOSITENIbHO  (OpMYJIMpOBaTh W aKTyaJU3upoBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE,;

UCIIOJIb30BaTh MPHU OCBOCHHM 3HAHUN MNPUEMBI JIOTMYECKOTO MBIILICHUS
(ananm3za, cuHTE3a, CpaBHEHHUS, Kiaccu(HKanuu, 0000IIEeHNs), paCKPBIBATh CMBICI
OMONIOTHYECKUX TOHSATHH (BBIICISATh UX XapaKTepHbIC MPU3HAKH, YCTAHABJIMBATH
CBSI3U C JIDYTHMU MTOHATUSIMH);

ONpENENATh LEIW JEATEIbHOCTH, 3a/aBas IapaMeTpbl M KPUTEPUU HX
JOCTH>KEHHMSI, COOTHOCUTD PE3YJIbTATHI AEATEIBHOCTU C MMOCTABICHHBIMHU LIEJISIMH;

UCITI0JIb30BaTh OMOJIOTMYECKHUE MOHATUS JJIs1 OOBSCHEHUs (PAKTOB U SIBICHUI
JKMBOW TIPUPOJIBI;

CTPOUTHh JIOTHYECKHUE pacCykacHus (MHAYKTHBHBIC, JCIYKTUBHbBIC, IIO
AHAJIOTHH), BBIABISATH 3aKOHOMEPHOCTH W TPOTHUBOPEYHS B PaCcCMATPUBACMBIX
ABJICHUSIX, (DOPMYIUPOBATh BHIBOJIBI M 3aKIIIOUCHHUS;

PUMEHSTH CXEMHO-MOJEJIbHbIE cpeactBa Uil TPEACTABICHUS
CYLIECTBEHHBIX CBSA3€H M OTHOUICHHH B M3y4aeMbIX OMOJIOTMYECKHX OOBEKTax, a



TakK€  NPOTHUBOPEUYHMI  pPa3HOTO  pOJAa,  BBIABICHHBIX B Pa3IMYHbIX
UH(GOPMALIMOHHBIX UCTOUYHUKAX;

pa3palaThiBaTh IUIaH PEIICHUS MPOOJIEMBI C YYETOM aHaIU3a UMEIOIIUXCS
MaTepUaIbHBIX 1 HEMAaTEPUAIIbHBIX PECYPCOB,;

BHOCHUTb KOPPEKTHBBI B JAESITEIBHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OIICHUBATh PUCKU TOCIEACTBUM JEATEIbHOCTH;

KOOPAMHUPOBATh M BBINOJMHATH pabOTy B  YCIOBHSX  PEaTbHOTO,
BUPTYaJIbHOIO U KOMOMHUPOBAHHOI'O B3aUMOJAEHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NTPU PELIEHUH )KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE el CTBHUS:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEI0BATEIbCKON U MMPOSKTHON e TENbHOCTH,
HaBbIKAMHU  paspelieHus npodieM, CHOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSITEIbBHOMY MTOMCKY METO/I0B PELICHUS IPAKTUUECKUX 3a7a4, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB TIO3HAHMS;

UCTIONB30BaTh pPAa3jNyYHbIe BHUIBl JEATEIBHOCTH IO TOIYYCHHIO HOBOTO
3HAaHUA, €ro HWHTEPIpeTaIy, MNPeoOpa30BaHUI0 W NPUMEHEHHIO B YUYEOHBIX
CUTYaIUsAX, B TOM YUCJIE TP CO3aHUH YIEOHBIX M COIMATBHBIX MTPOEKTOB,;

(GopMUpPOBATh HAYUYHBIM TUI MBILUICHUS, BIa/IeTh HAYYHOU TEPMHHOJIOTHEH,
KJIIOYEBBIMU MOHSITUSIMHU U METOJIaMU;

CTaBUTh M (HOpPMYJIMpOBaThH COOCTBEHHBIE 3aJadyd B 00pa3oBaTEIbHON
TESITEIbHOCTH U )KU3HEHHBIX CUTYAIHSIX;

BBISIBJISITH NPUYMHHO-CJICACTBEHHBIE CBSI3M U aAKTyaJU3UpOBaTh 3ajaauy,
BBIIBUTaTh TUIOTE3Y €€ PpEeLIeHUs, HAXOAUTh apryMEHThl JUIsl J0Ka3aTelIbCTBa
CBOMX YTBEp:KJICHUH, 3a1aBaTh MapaMeTpbl U KPUTEPUU PELLEHHUS,

aHAIM3UPOBaTh TOJY4YEHHBIE B XOJI€ PpEIIECHUS 3aJayd Pe3yJIbTaThl,
KPUTHYECKH OIICHUBATHh WX JIOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISATH IIEJICHAINIPABICHHBI TOMCK TEpeHoca CPEJCTB M CIOCOOOB
NEeUCTBUS B MPO(ECCUOHATBHYIO CPEy;

yMETh TEPEHOCHUTh 3HAHUSA B TO3HABATEIBHYIO W MPAKTHYECKYIO OOIacCTH
KU3HECSITENbHOCTH;

YMETbh UHTEIPUPOBATH 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00sacTel;

BBIIBUTATh HOBBIC HJEH, TpeiaraTh OpUTHHAIBHBIE TIOIXOIBl U PEUICHUS,
CTaBUTH MPOOJIEMBI U 33a4H, TOYCKAIOIINE AThTepPHATHBHBIC PEIICHUS.

3) padora ¢ nHpopManmeii:

OPHEHTHPOBATHCS B PA3IMYHBIX UCTOYHUKAX MH(popManuu (TEKCTe y4eOHOTOo
nocoOusi, HAy4YHO-TIOMYJISIPHOM juTeparype, OHOJIOTHUYECKUX CIIOBapsX U
CIpaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B MHTepHETEe), aHAIM3UPOBATH



UHOOPMAITUIO PA3TUIHBIX BUJIOB M (DOPM MPEACTABICHUS, KPUTUYECKH OI[CHUBATH
e€ T0OCTOBEPHOCTh U HEMTPOTUBOPEUNUBOCTH;

dbopMyTUPOBaTh 3alPOCH W MPUMEHATH PA3IUYHBIC METOMBI MPU MOUCKE U
orbope Ouosoruyeckord mH(poOpMaru, HEOOXOAMMOM JIJIs BBITIOJIHEHUS YYCOHBIX
3aj1ay;

npuoOpeTaTh OIBIT KCHOJIB30BaHUS WH(GOPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHH, COBEPIICHCTBOBATH KYJbTYPY aKTUBHOTO WCIIOIH30BAHUS PA3IMIHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSATEIIbHO  BBIOMpATh  ONTUMAJbHYIO  (GOpMY  IPEACTABICHHS
ouonoruueckoi uHbopMaiuu (cxembl, rpadUKH, JAarpaMMbl, TaOJUIbI, PUCYHKH
U JIpYyroe);

WCIIOJI30BaTh HAyYHBIA S3bIK B Ka4yeCTBE CpeACTBAa IMpu paboTe ¢
Oouonoruyeckod uHPOpMANMEH: MPUMEHATh XUMHUYECKHUE, (PU3NUECKHE U
MaTeMaTU4YeCKHe 3HAaKU W CUMBOJBI, (opmysibl, aOOpeBUaTypy, HOMEHKIATYPY,
UCIIOJIB30BaTh W MPeoOpa3oBBIBATh  3HAKOBO-CHMBOJMYECKHE  CPEJCTBA
HaTJISTHOCTH,

BJIAJCTh  HaBBIKAMH  paclo3HaBaHWS W 3alUTBl  WH(pOpMAaInH,
nH(OPMAIMOHHON 0€30MTaCHOCTH JIMYHOCTH.

Ogy1aieHUe YHUBEPCAJbHBIMM KOMMYHHUKATUBHBIMHU JeCTBUSIMU:

1) o0IeHue:

OCYIIECTBIISATH KOMMYHUKAIINH BO BceX c(hepax KM3HU, aKTUBHO y9IaCTBOBATH
B JIMAJIOTe WU JUCKYCCHH IO CYIIECTBY 0OCYKAaeMoil Tembl (yMEHHE 3aJaBaTh
BOIPOCHI, BBICKA3bIBaTh CYXKJEHHS OTHOCHUTEJIBHO BBITIOJIHEHHS TpeiaraeMoun
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMI JIPYTUX YYaCTHUKOB
JTAJIOTa UM TUCKYCCHH);

pacro3HaBaTh HEBEpOaJbHBIC CpPEJCTBAa OOIICHHS, IOHUMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUS KOH(MIMKTHBIX CHUTYaIIWH,
YMETh CMATYATh KOHPJIMKTHI U BECTH MEPETOBOPHI,

BJIAJICTh PA3IUYHBIMU CTIOCOOAMHU OOIICHHS] M B3aWMOJCHCTBUS, ITOHUMATH
HaMEpEHUS IPYTUX JIFOJICH, MMPOSBIISATh YBOXKHUTEIBHOE OTHOIICHUE K COOCCEeTHUKY
U B KOPPEKTHOU PopMe (HhopMyaupoBaTh CBOM BO3PAKEHHUS,;

Pa3BEPHYTO W JIOTUYHO M3J1aratb CBOIO TOYKY 3PEHHS C HCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasl IeSITeJIbHOCTD

MOHMUMATh M KMCIOJB30BaTh MPEUMYIICCTBA KOMAHIHOW W WHIAWUBUIYTBHON
paboThI IPH peIIeHUH OMOJIOTHIECKOM MPoOIeMbl, 000CHOBBIBATH HEOOXOAMMOCTD
MPUMEHEHUS TPYIOBBIX (POPM B3aMMOICHCTBHSI PU PEIICHUH YICOHOW 3a/1auH,

BBIOMpPATh TEMATHUKy U METOAbl COBMECTHBIX JCUCTBUU C y4ETOM OOIIHMX
WHTEPECOB M BO3MOYKHOCTEH Ka)KJI0TO WieHA KOJUICKTUBA,



IIPUHUMATh €A COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOpPJIUHUPOBATh JCHUCTBUS MO €€ JOCTHUKCHHIO: COCTaBJISATh IUIAH JIEMCTBUM,
pacupenensiaTh pojaud ¢ Y4E€TOM MHEHHH YYaCTHHKOB, OOCYXIaTh pPe3yJbTaTh
COBMECTHO paboThI;

OLICHMBATh KA4€CTBO CBOEr0 BKJIAJa U KaXJOTO YYaCTHHKAa KOMAaHIbl B
OOIIMiA pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM,

MpeJiaraTb HOBBIE MPOEKThl, OLUECHUBATH WAEHU C IIO3ULIHAN HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OCYILECTBJISATh TMO3UTUBHOE CTPATETUYECKOE TIOBEICHHE B Pa3JIMYHBIX
CUTYaIMSIX, TPOSIBIISITH TBOPYECTBO U BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

OBJ1aieHHe YHUBEPCAJIbHBIMHU PEryJSITUBHBIMU ACHCTBUSMM

1) camoopraHu3amusi:

UCIIOJIb30BaTh OWOJIOTUYECKUE 3HAHUS [UJIS BBIABJICHHS MPOOJIEM U HX
pelieHus B ®KU3HEHHBIX U YUYCOHBIX CUTYalIUSX;

BBIOMpaTh Ha OCHOBE OHOJIOTUYECKUX 3HAHUU IIEJ€BbIE U CMBICIOBBIC
YCTAaHOBKM B CBOHUX JICMCTBUAX M MOCTYINKax MO OTHOIIEHHUIO K >KUBOU MPUPO/IE,
CBOEMY 3JI0POBBIO U 3JOPOBBI0 OKPYKAIOUIUX;

CaMOCTOSITEJIbHO OCYIIECTBIIATh IT03HABATEIBHYIO JEATEIIBHOCTD, BBISBIIATH
po0JIeMBbl, CTaBUTh U (POPMYJIMPOBATH COOCTBEHHBIE 3a/la4l B 00pa3oBaTEIbHOU
JESATENbHOCTH U )KU3HEHHBIX CUTYalUAX;

CaMOCTOSITENIbHO  COCTaBJIATh IUIAH pEHICHUS MPoOJeMbl ¢  y4E€TOM
UMEIOIIHNXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIIIOYTCHHUIA,

JIaBaTh OLIEHKY HOBBIM CUTYallHsIM,;

pacHIupsITh paMKH Y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MIPEANOYTCHUH;

JieJaTh OCO3HAHHBINM BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pEeIICHHUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO W TIPOSIBICHUIO IIUPOKOW DJPYAUIIMU B
pa3HBIX O0O0JIACTSIX 3HAHWUM, MOCTOSHHO TOBBIIIATH CBOM 0OOpa30BaTENbHBIM U
KYJIbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb!

JIaBaTh OLICHKY HOBBIM CHUTYyalMsIM, BHOCUTb KOPPEKTHBBI B JESATEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YIbTATOB LEISM,

BJIaJIcTh ~ HaBBIKAMHU  TIO3HABATEIbHOW  peQueKCMM  KaK  OCO3HaHMS
COBEPIIAEMBIX JEWCTBUM W MBICIUTEIBHBIX MPOILECCOB, HMX PE3YJbTaTOB H
OCHOBaHHM, MCIOJIb30BaTh MPUEMBI pedIICKCUU NI OIEHKH CUTYyalluu, BbIOOpa
BEPHOT'O PELICHMUS,;

YMETh OLICHMBAaTh PUCKM M CBOEBPEMEHHO NPUHHUMATh PELICHHS IO UX
CHIKEHUIO;



IIPUHAMATb MOTHBBI M apryMEHTBHl JPYTMX IIPM aHAJIU3€ pe3yJIbTaTOB
NEATEIIBHOCTH;

3) npuHATHE CeOsl U IPYTUX:

IPUHUMATH ce0sl, MOHUMAasi CBOU HEJAOCTATKU U JIOCTOMHCTBA,

IIPUHUMATh MOTHMBBI W apPryMEHThl [JPYTMX IIpU aHAJIU3€ pPE3YyJIbTATOB
NEATEIIBHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIHUOKH;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJI0BEKa.

IMPEAMETHDBIE PE3YJ/IBbTATDBI

[TpenmerHble pe3ynbTaThl OocBoeHUs nporpaMMbl COO mo Ouoioruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crenuduueckue ais yueOHoro npeamera «buonorus»
Hay4YHbIE 3HAHMSI, YMEHHUS U CIOCOOBI IEUCTBUI MO OCBOEHUIO, HHTEPIPETALUU U
npeoOpa30BaHUIO 3HAHUM, BUIbI IEATEIBHOCTH MO MOJYYEHUIO HOBOTO 3HAaHUS U
NPUMEHEHUIO 3HAHUI B Pa3IMUYHBIX Y4EOHBIX CUTYyallUsX, a TaKKe B pealbHbIX
KU3HEHHBIX CUTYyallUsdX, CBA3aHHBIX C Ouonorueil. B mporpamme mnpeamerHbie
pe3ybTaThl MPEACTABICHBI IO TOAaM 00yYEHUS.

[TpenMeTHbIe pe3ynabTaThl OCBOEHUsI yueOHOTO mpenmeta «buonorus» ¢ 10
Kjlacce NOJKHBI OTPaXKaTh:

c(pOPMUPOBAHHOCTh 3HAHUNA O MECTE U POJIH OMOJIOTUU B CUCTEME HAYYHOI'O
3HAHUS €CTECTBEHHBIX HayK, B (OPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHHBI MHpPAa M HAYYHOI'O MHUPOBO33PEHHMS, O BKIIAJ€ POCCHUHCKHUX WU
3apyOEKHbIX YUEHBIX-OMOJIOrOB B pa3BUTHE OWOJOrWH, (PYHKIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA JUIsl pELICHUS KU3HEHHBIX 3a/1a4;

YMEHHE pPACKpPBIBATh COJAEpKaHHE OMOJIOrMYECKUX TEPMHUHOB M IMOHSTHIL:
KU3Hb, KJIETKa, OpraHm3M, MeTaboiu3M (0OOMEH BEIIECTB MW IPEBpAIlCHHE
DHEPTUH), TOMEOCTa3 (CaMOpETyJIsIus), YPOBHEBAsT OPTaHU3aAIMS )KUBBIX CHUCTEM,
CaMOBOCHpOM3Be/ICHUE (PETIPOAYKITHS), HACICICTBEHHOCTh, I3MEHYMBOCTbD, POCT U
pa3BUTHE;

yMEHUE Wu3jarath OuoJormdeckue Tteopun (KJICTOYHAs, XPOMOCOMHaS,
MYTallMOHHAs, IIEHTpajbHAas JOrMa MOJICKYJISpHOW Owonorun), 3akonsl (I
Meunnens, T. Moprana, H. Y. BaBuiioBa) u yueHwust (0 meHTpax MHOTOoOpas3us u
NPOMCXOXKICHUS KYJIbTYpHBIX pacTenuii H. . BaBuioBa), onpenensiTh TpaHHIIbI
UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

yMEHHUE BJIaJIETh METOIaMH HAyYHOI'O MO3HAHUS B OMOJIOrMH: HAOII0JEHUE U
OMKMCAHUE >KUBBIX CHCTEM, IMPOILIECCOB W SBJICHUM, OpraHu3alvs U MPOBEJICHUE
OMOJIOTUYECKOTO  DKCIEPUMEHTA,  BBIABMXKEHHWE  THUIIOTE3bl,  BBISBIICHUE
3aBHCHUMOCTH MEXIY HCCIEyeMbIMU BeJIMYMHAMH, OOBSCHEHHE IOJIYYECHHBIX



pE3yJIbTATOB, MCIIOJIB30BAHHBIX HAYYHBIX MOHSATUH, TEOPUMl U 3aKOHOB, YMEHHE
JIeaTh BBIBOJIbI HA OCHOBAHUH IOJIyYEHHBIX PE3YyJIbTATOB,;

YMEHHUE BBIJIEIATh CYIIECTBEHHbIE NPU3HAKH BUPYCOB, KJIETOK IPOKAPHOT U
AYKapHOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHW3MOB, OCOOCHHOCTU
MPOLIECCOB: OOMEHa BEIIECTB M MPEBPAIEHUs SHEPTHH B KIETKe, (POTOCHMHTE3A,
IUTACTUYECKOTO M JHEPreTHUecKoro oOMEHa, XEeMOCHMHTEe3a, MHUTO03a, Meio3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHUS, HWHIUBUIYAIBHOIO pa3BUTUS OpraHu3Ma
(oHTOrCHE3);

yMEHHUE MPUMEHSATHh MOJyYECHHbIC 3HAHUS ISl OOBICHEHHUS OMOJOTMUYECKUX
MPOLIECCOB U SIBICHUM, NIl TMPUHATHUS MPAKTUYECKUX PEIICHUI B MOBCEIHEBHOU
XKU3HU C LeJblo o0ecrieyeHus: Oe30MacHOCTH CBOEro 3JI0pOBbS M 3J0POBbS
OKPY’KaIOIIUX J0JeH, COOI0IEHHS] HOPM IPaMOTHOTO TIOBEACHUS B OKPYXKaIOIIEn
OPUPOJHON cpejie, NMOHMMAaHUE HEOOXOJWMOCTH HCIOJB30BaHUS JIOCTHXKEHUN
COBpEMEHHOW  Oumojoruu U OMOTEXHOJNIOTUA Il  PalMOHAIBHOTO
IPUPOAOIIOIB30BAHNUS;

YMEHUE pellaTh 3JJIEMEHTAPHbIE TIE€HETUYECKHE 3aJadyd Ha MOHO- U
JUTHOPUIHOE CKpEIIMBAHKE, CUEIUVIEHHOE HACJIEeI0BAHUE, COCTaBIIATH CXEMBI
MOHOTHOPUAHOTIO CKpEUIMBAaHUS JJIsl MpeicKa3aHUsl HAcJIEeJOBAHUS MPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBINOJHATH JIA0OpAaTOpHBbIE M IpakTU4YecKhe padoThl, COOII0aTh
MpaBuJia MpU padboTe ¢ yueOHBIM U J1a00OPATOPHBIM 000PYI0BAHUEM;

yMEHHE KPUTHUECKH OLEHUBAaTh W HHTEPHPETUPOBATH HHGMOpPMALIHIO
OMOJIOTMYECKOTO  COJAEpKAaHMsl, BKJIIOYAIOIIYI0 IICEBIOHAYYHBbIE 3HAHMUS U3
Pa3IUYHBIX UCTOYHUKOB (Cpe/icTBAa MAacCOBOW MH(OpPMAIIMU, HAYYHO-TIOIYJISIPHBIC
MaTepHUallbl), STUYECKUE AacCleKThl COBPEMEHHBIX HCCICIOBAaHUA B OWOJIOTHH,
MeIUIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTb COOCTBEHHbIE MHCbMEHHBIE U YCTHBIE COOOILEHUS,
000011ast 6MoJIOrMYecKyr0 HHGOPMAIINIO U3 HECKOJbKHX MCTOYHHUKOB, TPAMOTHO
UCIT0JI30BATh MOHATUIHBIN anmapaT OMOJIOTHH.

[IpenMeTHbIC pe3yabTaThl OCBOEHUS yueOHOro mpeamera «buosorus» ¢ 11
Kjlacce JOJIKHBI OTPaXKAaTh:

c(OpMUPOBAHHOCTH 3HAHUM O MECTE U POJM OMOJIOTUU B CUCTEME HAYyYHOTO
3HaHHUA ECTECTBEHHbIX HayK, B (OpPMHpPOBAHMM COBPEMEHHON €CTEeCTBEHHO-
HAy4YHOW KapTHHBI MHpPA M HAYYHOIO MHUPOBO33PEHMS, O BKIJIAJIe POCCUHCKHX U
3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTUH, (QPYHKIHMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA JUIsl pELICHUS KU3HEHHBIX 33/1a4;

yMEHHE DPACKpPBIBATh COJAEpKAHHE OMOJIOTMYECKUX TEPMHUHOB M MOHSITHIL:
BUJI, TIOMYJISIIIMS, TeHOMOH, IBOIIOIMS, JIBIKYIHE CHIIbI ((DaKTOPBI) SBOIIOIHH,
MPUCTIOCOOIEHHOCTh OPraHU3MOB, BHJI000pa30BaHME, 3KOJOrHYECKHe (HaKTOPHI,



DKOCHUCTEMA, TMPOAYILEHTHI, KOHCYMEHTBHI, PEAYLEHTHl, I1eMH MUTaAHUS,
AKOJIOTHYECKas MUpamMua, OMoreorenos, onocdepa;

YMEHHE Wu3JaraTh OWOJIOTHYECKHe Teopuu (dBOMONMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKAas TEOPHUS DBOJIOIMH), 3aKOHBI W 3aKOHOMEPHOCTH
(3apompimeBoro cxonctBa K. M. bapa, uepenoBaHus TJIaBHBIX HANpaBJICHUH WU
nyteit sBomormu A. H. CesepuoBa, yuenus o 6uocdepe B. 1. Bepraackoro),
OTIPEENATh TPAHUIIBI KX TPUMEHUMOCTH K )KHBBIM CHCTEMaM,

yMEHHUE BJIAJIETh METOJIaMH HAYYHOTO MO3HAHUSI B OMOJIOTHH: HAOIIOJCHUE U
ONKMCAHUE KUBBIX CHCTEM, IMPOIIECCOB W SIBJICHUM, OpraHu3alds U MPOBEJICHUE
OMOJIOTUYECKOTO  DKCIEPUMEHTA,  BBIJBMXKEHHWE  THUIIOTE3bl,  BBISBICHUE
3aBHCHUMOCTH MEXIYy HCCIEIyeMbIMU BEIUNYMHAMH, OOBSCHEHHE IOIYYCHHBIX
pe3yNbTaTOB, UCHOJIB30BAHHBIX HAYYHBIX MOHATHUH, TEOPH M 3aKOHOB, YMEHHE
JIeaTh BBIBOJIBI HA OCHOBAHUU TMOJIYYEHHBIX PE3yJIbTATOB,;

yMEHHE BBIICIATH CYIIECTBEHHBIE MPU3HAKKH CTPOEHUS OMOJIOTHYECKHUX
OOBEKTOB: BHIOB, TOIMYJALINNA, TMPOAYIEHTOB, KOHCYMEHTOB, pPEIyICHTOB,
OMOTeoIeHO30B W JKOCHUCTEM, OCOOEHHOCTH TIPOIIECCOB. HACIEICTBEHHOU
M3MEHYMBOCTH, €CTECTBEHHOTO0 OTOOpa, BUA000pa30BaHUSs, MPUCIOCOOJICHHOCTH
OpPraHU3MOB, JIEUCTBHUS SKOJOTUYECKUX (PAKTOPOB HA OPraHu3Mbl, TMEpeHoca
BEIIECTB W IIOTOKA DHEPrMM B DJKOCHCTEMaX, AHTPOIOTCHHBIX WM3MEHEHUU B
HPKOCHCTEMAx CBOEM MECTHOCTHU, KPYroBOPOTa BEIIECTB U OMOr€OXMMHUYECKHUX
LUKJIOB B Ouocdepe;

yMEHUE MPUMEHATHh MOJYyYECHHbIC 3HAHUS ISl OOBACHEHHS OMOJIOTUYECKHX
IPOLIECCOB U SIBJICHUM, JUJI NMPUHATHUS NPAKTUYECKUX PEIIEHUW B MOBCEIHEBHOMN
KU3HU C 1eJblo obecriedyeHUs Oe30MacHOCTU CBOETO 3J0POBbsi U 3/10POBbS
OKPY>KarOIINX JIOACH, COOMI0IEHUSI HOPM IPaMOTHOTO TIOBEJICHHUS B OKPY KaroIen
NPUPOIHON cpesie, TMOHMMAaHUE HEOOXOAWMOCTH WCIOJIB30BaHUS JOCTHXKCHUN
COBPEMEHHOM OMOJIOTHH JIJIs1 PAIIMOHATILHOTO TIPUPOAOIIOIH30BAHUS;

yMEHHUE pelaTh 3JIEMEHTApHbIE OMOJIOTHUECKUE 3a7a4l, COCTABIATh CXEMBI
NIEpPEeHOCa BEIIECTB U SHEPTHH B dKOCUCcTeMax (LeMH MUTaHuUs);

YMEHHUE BBINOJHATh JIA0OpAaTOpHbIE M MpakTUyeckue padoThl, cOOII0IaTh
MpaBuJia Mpu padboTe ¢ yueOHBIM U J1a00OPaTOPHBIM 000PYI0BAHHUEM;

yMEHUE KPUTHUYECKH OIEHWBATh W HHTEPIPETUPOBATH HWH(OOPMAIUIO
OMOJIOTMYECKOTO  COJAEp KaHMsl, BKJIIOYAIOIIYI0 IICEBIOHAYYHbIE 3HAHMUS U3
pa3IMYHBIX UCTOYHHUKOB (CpeaCcTBa MacCOBOM WH(OPMAIIMU, HAYYIHO-TIOMYJIIPHBIC
MaTepualibl),  pacCMaTpuBaTh  [JIOOATBHBIE  JKOJOTHYECKUE  MPOOIIEMBI
COBPEMEHHOCTH, (OPMHUPOBATH MO OTHOLIEHUIO K HUM COOCTBEHHYIO MO3HUILIUIO;

yMEHHE CO3/1aBaTb COOCTBEHHbIE MHCbMEHHBIE U YCTHBIE COOOIIEHUS,
000011ast 6MoJIOrMYecKyr0 HHGOPMAINIO U3 HECKOJbKHX MCTOYHHUKOB, TPAMOTHO
MCIOJIb30BaTh MOHATUIHBIN anmapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE HUcnonb3oBanue
Ne HaumeHoBaHue pa3iesioB H (undpoBbie) 000pyI0BaHHSA
Konrpoabubie IIpakTHuyeckue
n/n TeM MPOrpaMMBblI Bceero oOpa3oBaTe/ibHbIE «Touku PocTa»
padoTsbI padoThI
pecypchl
DNEeKTpOHHBIE
1 Brosorus kak Hayka 2 0.5 bubmmorexa LIOK TaOJIUIIBL
Y ' https://m.edso00.ru/7f41¢292 e
IUIAKATHI.
DJIEeKTPOHHBIE
) JKuBbIE CHCTEMBI I X 1 05 bu6mmoreka [JOK Ta6n1:p -
Oprasu3anus ' https://m.edso00.ru/7f41c292 HeL
ILUIAKATEI.
Mukpockon
3 XUMUYECKUN COCTaB U 8 05 bubnuorexa [JOK 1 poBoOH,
CTPOEHHE KIIETKH ' https://m.edsoo.ru/7f41c292 = cBETOBOIA.
Muxkpomnpenapatsl
Mukpockon
bubnuorexa [JOK uudposoii,
4 XK 6
HBHCEACATEIRHOCTS IIACTIHN https://m.edso0.ru/7f41c292 | CcBETOBOH.
Muxkpormnpenapatsl
Mukpockon
undpoBoii,
PasmHoxenue u CBETOBOIA.
5 WHIUBUOYAJILHOE Pa3BUTHE 5 0.5 bubmmorexa [TOK DJIEeKTPOHHBIE
FHBIILY P ' https://m.edso0o.ru/7f41c292 p
OpraHUu3MOB TaOIHIIHI,
IUTAKATEI.

Muxkpornpenaparsl



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

Muxkpockon

nnudpoBoii,
CBETOBOII.
6 HacnencreeHHOCTE U 3 05 bubmuoreka [JOK DIeKTPOHHEIE
W3MEHUYHUBOCTH OPTaHU3MOB https://m.edsoo.ru/7f41c292
TaOJINLIBI,
IJIAKAThI.
MuxkponpenapaTbl
DNEeKTpOHHBIE
TaOJINLIBI,
7 Cenekuus OpraHu3MoB. 3 bubmmorexa LIOK IJTAKaThI.
OcHOBBI OMOTEXHOJIOTUU https://m.edso0.ru/7f41c292 = MwuKpOCKOIT
U POBOI,
CBETOBOM.
bu6mmoreka [JOK
8 Peseparioe Bpems 1 1 https://m.edso00.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB 34 15 5

[10 [TIPOT'PAMME



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

11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE HUcnoab3oBanue
Ne HaumeHoBaHHe pa3ie/ioB (undposrbie) 000pyI0BaHHSA
KonTpoabubie IIpakTuueckue
n/n U TeM NMPOrpaMMbl Bceero oOpa3oBaTe/ibHbIE «Touku PocTa»
padoThI padoThI
pecypcsl
DNEeKTpOHHBIE
1 DBOJIIOIIMOHHAS OMOJIOTHUS 9 1 bubmorexa HOK TaOJIUIBI
t https://m.edsoo.ru/7f41cc74 HEL
MJIAKAThI.
Mukpockorn
undpoBoii,
CBETOBOM.
Bo3HukHOBEHHE U pa3BUTHE bubnnorexa [JOK
2 9 DNEeKTpOHHBIE
KU3HU Ha 3emiie https://m.edsoo.ru/7f41cc74
TaOJINIIBI,
MJIAKAThI.
Mukponpenaparsl
JlaTunk
OpranusMsl 1 OKpysKarolas bubmuoreka [IOK
3 5 0.5 YTIIEKHACIIOTO ras3a
cpena https://m.edsoo.ru/7f41cc74
U KHCIIOpOJa
aTYUK
4 Coo0miectBa u 9 bubmoreka [JOK ﬂrnexncnoro rasa
JKOJIOTUYECKHUE CUCTEMBI https://m.edsoo.ru/7f41cc74 J
U KHCIIOpoJa
but6mmoreka [IOK
5 P 2
C3CPBHOC BPeMA https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB
- 34 0 1.5

I10 ITPOT'PAMME



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




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Kosun4vecTBO 4acoB JJIeKTPOHHbIE
Ne Hara undposbie
Tema ypoka Kontposbubie IIpakTnueckue
n/m Bcero u3yueHusi  oOpa3zoBaTe/ibHbIE
padoThI padoThI
pecypchl
bubmuoreka [JOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a
MeTo1bI TO3HAHUS KUBOU MIPUPOIBI.
bu6mmoreka [IOK
[TpakTiueckas padorta Ne 1
https://m.edso0.ru/863e6122
2 «cnonb30BaHue pa3IuIHBIX 1 0.5
(O6opyaoBaHWe «Toyka
METOJIOB IPH U3YICHUN Pocra»)
OMOJIOTHYECKUX 0OHEKTOBY
buonoruueckue CUCTEMBI, IPOIECCHI
3 U UX u3ydeHue. J[marnocruaeckas 1 0.5 bubmorexa HOK
y ' ' https://m.eds00.ru/863e6564
pabota
4 XUMHYECKHH cOCTaB KIETKU. Boma n 1 bu6mmoreka [IOK
MHHEPAIIBHBIE COJIH https://m.edsoo.ru/863e674e
bu6mmoreka [IOK
5 b .C 0 1
CATCH. LOCTAB M CTPOCHHE DETROB https://m.eds00.ru/863e6b72
6 ®epMeHThl — OHOJIOTHYECKHE 1 bubnnorexa [JOK
KaTaJau3aTopsl. https://m.eds00.ru/863e6b72
bu6mmoreka [JOK
7 Y I 1
[ICBOMBL. JIHITHAN https://m.eds00.ru/863e6870
8 Hyxnennosbie kuciaotel. ATO 1 bubmorexa HOK

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/ISI U MCTOAbI U3YUYCHHUA

bubmuoreka [JOK

| kieTku. Knetounas Teopust https://m.edsoo.ru/863e6e88
10 Knerka xak nenoctHas xxuBas
cucreMa
CTpoeHue 3yKapuoTUYECKON KIIETKHU.
JlaGopaTopnas pabora Ne 2 Bu6mnoreka [IOK
«3y4yeHue cTpoeHus KIeToK https://m.eds00.ru/863e6ff0
11 pacTeHH, KUBOTHBIX, ITPUOOB U 0.5 https://m.eds00.ru/863e716c
OaKTepHii 101 MUKPOCKOIIOM Ha (O6opynosaHue «Touka
TOTOBBIX MUKpOIIpEIapaTax u ux Pocra»)
OTIMCaHUEe»
bubmuoreka [JOK
12 OBMeH BemECTs MK META00HIM https://m.eds00.ru/863e766¢
bu6mmoreka [IOK
13 Potocres. XemocHiTes https://m.eds00.ru/863e7c98
. bubnuorexa [JOK
14 Onepretieckuii 0Omen https://m.edsoo.ru/863e7aae
15 JKu3HeHHbIN UK KIETKU. [lenenue bu6mmoreka [IOK
KJIETKU. MHUTO3. https://m.edsoo.ru/863e7dc4
16 buocuures Oenka. Peakiusa bubmuoreka [JOK
MaTpUYHOTO CUHTE3a https://m.eds00.ru/863e796e
bubmuoreka [JOK
17 Tpancmms — duocunres benxa https://m.edso0.ru/863e796e
18 Hexknerounsie ¢popmbl )KU3HU — bubnuorexa [IOK
BHUPYCBI https://m.eds00.ru/863e7540
bubmuoreka [JOK
19 DopMBbI pa3MHOKEHHUST OPTaHU3MOB https://m.edso00.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

bubmuoreka [JOK

20 Meiios https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX
KJIeTOK. OIJI0I0TBOPEHHE. bubnmorexa [JOK
21 Jlaboparopnas padota Ne 4 05 https://m.edso00.ru/863e81b6
«JI3yueHue CTpOeHHUsI MOJIOBBIX ' (O6opyaosaHue «Touka
KJIETOK Ha FOTOBBIX PocTa»)
MUKpOIIpenaparax»
99 NuauBuyanbHOE pa3BUTHE bu6mmoreka [IOK
OpraHU3MOB https://m.eds00.ru/863e8436
23 I'eneTuka — Hayka o bubnuorexa [JOK
HACJICICTBEHHOCTH U U3MEHYMBOCTH https://m.eds00.ru/863e86f2
3aKOHOMEPHOCTH HACEIOBaHUS
24 npu3HaKoB. MoHOruOpuIHOE bubmorexa LIOK
https://m.eds00.ru/863e8878
CKpEIIMBaHNE
UTHOPHUIHOE CKpELUBaHUE. 3aKOH
25 flle3aBH12Hf\[/[0ro HaIz:JIL:I[OBaHI/IH bubmmorexa [JOK
https://m.edsoo.ru/863e89a4
MIPU3HAKOB
26 CueruieHHOe Hacae0BaHUe bubnuorexa [JOK
[IPU3HAKOB. https://m.edso00.ru/863e8c60
97 I'eweTuka mosna. Hacieqosanue bu6mmoreka [JOK
MPU3HAKOB, CHETUJIEHHBIX C MOJIOM https://m.edso0.ru/863e8c60
N3smenunBocTh. Henacnencreennas
U3MEHYNBOCTh. JlabopaTopHas bubnmorexa [JOK
28 pabota Ne 6. UzyueHue 05 https://m.edsoo.ru/863e8efe

MOAU(PUKAIIMOHHON U3MEHUYUBOCTH,
MOCTPOCHKE BapHALlMOHHOTO Psia U
BapHAIMOHHON KPUBON»

(O6opyaoBaHre «Touka
PocTa»)



https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe

29

30

31

32

33

34

HaCJ'Ie,Z[CTBeHHaﬂ NU3MCHYHNBOCTD.

I'eneTuka yenoBeka

PesepBHbIil ypok. O600mIeHIE 1O
Teme «HacaencTBeHHOCTh U
U3MEHYMBOCTb OPTaHU3MOB»

CCJ'IGKI_II/ISI KaK HayKa U Mmmponecc

MeToasl ¥ JOCTHKEHHS CEIIEKIINHU
pacTeHUH U )KUBOTHBIX.
broTrexHoorus Kak oTpacib
MIPOU3BO/ICTBA.

Hrorosas KOHTPOJIbHAA pa60Ta

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

34

1.5

bubmuoreka [JOK
https://m.edsoo.ru/863e8efe

bu6mmoreka [JOK
https://m.edso0.ru/863e8d78

bu6mmoreka [IOK
https://m.edsoo.ru/863e9214

bubmuoreka [JOK
https://m.edsoo0.ru/863e9214

bu6nmoreka [JOK
https://m.eds00.ru/863e9336



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 KJIACC

KosunyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara undgposbie
Tema ypoka KonTpoabsubie  IIpakTHueckue
n/m Bcero u3yueHusi  odpa3zoBaTe/ibHbIE
padoThI padoThI
pecypchbl
1 DBOJIIOIHS M METOJIBI €€ U3yUCHUS 1 bubmmorexa [JOK
1 a y https://m.edsoo.ru/863ea20e
5 Hctopus pa3Butus npeacTaBieHUn 1 bubnnorexa [JOK
00 3BOJIIOIINN https://m.eds00.ru/863e9570
bubmuoreka [JOK
3 M 1
HRPOSBOIONIA https://m.edsoo.ru/863e9cle
[Tomynsius Kak 31eMeHTapHast
bu6mmoreka [IOK
€MHUIIA BUJIA W SBOJIOIHIH.
https://m.edso00.ru/863e99c6
4 JlaGopatopnas pabora Ne 1 1 0.5
(O6opyaoBaHue «Toyka
«CpaBHEHHE BHJIOB T10
PocTa»)
MOP(OJIOTHUYECKOMY KPUTEPHUIO»
5 JIBHOKyIHe CUITbI (JIeMEHTapHbIC 1 bubnuorexa [IOK
(bakTOpbI) IBOIOINU https://m.edsoo.ru/863e9da4
bu6mmoreka [IOK
6 EctectBennslit oT60p 1 ero Gpopmbl 1
P $op https://m.edsoo.ru/863e9ed0
PesynbTathl 3BOMIONNN:
MPUCTIOCOOTIEHHOCTh OPraHU3MOB U bubnnorexa [JOK
Bug0o0pa3oBanue. JlaboparopHas https://m.edsoo.ru/863e9fde
7 1 0.5
pabota Ne 2 «Onucanue (O6opynoBaHue «Touka
MPUCTIOCOOIEHHOCTH OpTaHu3Ma U €€ Pocta»)
OTHOCHUTEJILHOTO XapaKTepa»
8 Hanpasnenus u nytu 1 bubnuoreka [IOK

MaKpO3BOIIOLUN

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
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

HeobpaTtumocTs 3BOIONNN

Uctopus xu3nu Ha 3emiie 1 METObI

10 N
e€ U3yueHus
1 ['unoTte3bl MPOUCXOKACHUS KUZHU bubmmoreka [JOK
Ha 3emie https://m.edsoo.ru/863ea5a6
12 PazButue xu3Hu Ha 3emMIie 1o 3pam u bubnmorexa [JOK
repuoam https://m.edsoo.ru/863eabbe
13 OCHOBHBIE 3TaIlbl YBOJIIOLUU bubnnorexa [JOK
PaCTUTENBHOTO U JKUBOTHOTO MHPA. https://m.edso0.ru/863ea8bc
14 CoBpemeHHas cucrema bubnnorexa [JOK
OpraHUYeCcKOro Mupa https://m.edsoo.ru/863ea48e
15 DBoJIIONHS YeToBeKa (aHTPOIOreHe3) E‘[I:f;:I/I//Ir(T)::;(:)(I)l.r(zll;%ach
16 JIBmxyue cuibl ((pakTopsi) bubmmoreka [IOK
aHTPOIIOreHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIMH YBOJIOIUU
YeJioBeKa
18 YenoBeueckue pachl ¥ IPUPOJHbIE bubnnorexa [JOK
aJanTaluu 4eiaoBeka https://m.edso0.ru/863eaea2
PesepsHblit ypok. O60011eH1E 110
19 TeMe «Bo3HUKHOBEHHE U pa3BUTHE
KU3HU Ha 3emie»
20 DKOoJIOTHS KaK HayKa
21 Cpenbl 0OMTaHUA U SKOJIOTUYECKHE bubnnorexa [JOK
(bakTopsl https://m.edsoo.ru/863eafec
AOGuoTtnieckue (HakTophl. bubnmorexa [JOK
22 JlaboparopHnas pabota Ne 3. 0.5 https://m.edsoo.ru/863eb10e

«Moponoruueckue 0COOEHHOCTH

(O6opyaoBaHue «Touka



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
https://m.edsoo.ru/863eb10e

pacTeHui U3 pa3HbIX MECT
oburtanms». JlabopaTopHas pabora
No 4, «BniusiHue cBeTa Ha pOCT U
pa3BUTHE YEPEHKOB KoJeyca»

PocTa»)

bubmmoreka [JOK

23 buornieckue daxropet https://m.edSO(I)l.ru/863eb348

24 DKOJIOTHYECKHE XapaKTEPUCTUKU
TOTTYJISILIAH.

o5 Coo0miecTBa OpraHu3MOB — bubnnorexa [JOK
OMOIIeHO3 https://m.eds00.ru/863eb46a

26 DKOJIOTHYECKUE CUCTEMBI bubnnorexa [JOK
(sxocHCcTEMBI) https://m.eds00.ru/863eb46a
OcCHOBHBIE TIOKa3aTEIIN YKOCHCTEMEI.

27 DKOJIOTUYECKUE TUPAMUBI. bubmmorexa [TOK
Cpotictsa axocHcTem. CyKieccus https://m.edsoo.ru/863eb5fa

28 [TpupoiHbIE S5KOCUCTEMBI

29 AHTpPONIOTr€HHBIE YKOCUCTEMBI

30 buocdepa — rnobdanpHas bubnnorexa [JOK
’KOCUCTEMa 3eMIIn https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTHU CYIIECTBOBAHUS bubnmorexa [JOK
ounocdepnr https://m.edso00.ru/863ebd16

32 YenoseuecTBO B Onochepe 3emin

33 CocymiecTBoBaHUE TTPUPOIBI U bubnmorexa [JOK
YeJI0BeYeCTBa https://m.edsoo.ru/863ebale
PesepBHriit ypok. O000IIEHIE TEMBI

34 «Co0011ecTBa 1 3KOJIOTUIECKHE

CHUCTCMBI»



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

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

1.5






YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

* buosnorus. O6mas ouonorust, 10 kmace/ Cusornazos B.U., Aradonosa U.b.,
3axaposa E.T., O61m1iecTBO ¢ OrpaHM4eHHON OTBETCTBEHHOCTHIO «[IPODAY;
AxnnonepHoe obmectBo «M3narenscTBo «IIpocBenienune»

* Buonorus. Oomas ouonorus, 11 knacc/ Cusornaszos B.U., Aradonosa U.b.,
3axapona E.T., O01ecTBO ¢ OrpaHUYeHHOIN OTBETCTBEHHOCTHIO «/[PODA»;

AxuuoHepHoe obmectBo «M3narenscTBo «IIpocBeiienune»

METOAUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA

CuBornasos, AradonoBa, Mumrakosa: O6mas ouosiorus. 10 kmacc.
Metonnueckoe mocodue k yueonuky B. CuBormnazosa u jnp. Beptukans. DI'OC
CuBornazos, AradonoBa, MumakoBa: O6mast Ouosorus. 11 kiacc.

Metoanueckoe nmocodue k yueonuky B. CuBornazosa u np. BepTukais.

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://resh.edu.ru/

https://www.yaklass.ru/

https://fipi.ru/
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