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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mporpamMmbl MO OUOJOTMU TEOPETHUECKYI0 OCHOBY JJisi
OTIpENIeICHUs] TMOIX0J0B K (POPMHUPOBAHUIO COJACPN AHUSA Yy4yeOHOTo MpeaMera
«buonorusi» coctaBWiIM: KoHIenTyaneHble mnojoxenus DPIOC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JIeH, COJAEp)KaHUsA, pe3yJlbTaToB OOydYeHus u
TpeOOBaHMI K YPOBHIO MOATOTOBKH BBIITYCKHUKOB, MOJIOKEHUS 00 O0LIUX HENSIX U
MPUHLNNAX, XAPAKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHETO
obmiero oOpa3oBanusi B Poccuiickoit ®denepaiyu, a TakKe TOJOXKEHUS O
cnerupuke OMONOTHH, €€ 3HAYCHUHU B TTO3HAHUY KUBOW MPUPOJBI U 00€CTICUeHNN
CYILIECTBOBAHHSI YeJIOBEUECKOro odOmiecTBa. COrIaCHO Ha3BAaHHBIM IOJIOXKEHUSM,
OTpe/ieieHbl OCHOBHBIE (DYHKIIMU MPOTPAMMBbI IO OMOJIOTHU U €€ CTPYKTYpa.

[Iporpamma 1o Owuonoruu JaéT TPEACTABICHHE O LEsX, o0 oOmen
CTpaTerud OOy4eHHUs, BOCHUTAHHUS U PA3BUTUA OOYUYaAIOIIMXCS CPEICTBAMU
yueOHOro nmnpeamera «bHONOrUsS», ONpeAenseT o00sA3aTelbHOE MPEAMETHOE
collepKaHUE, €ro CTPyKTypy, pacopeneiieHue Mo pas3jeliaM M TeMaM,
PEKOMEHIyEMYIO TOCJIeI0BATEILHOCTh U3yUeHUs y4eOHOTrO Marepuasia ¢ y4EToM
MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH 00pa3oBaTeIbHOTO
MpOIIECcCa, BO3PACTHBIX OCOOCHHOCTEH 00yUarOIMnXCsl.

B nporpaMmme 10 OHOJIOTMHM Tak)Ke€ YUYUTHIBAIOTCA TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEAMETHBIM U MPEIMETHBIM pE3yJbTaTaM
oOyueHuss B (OPMHPOBAHMM OCHOBHBIX BHJIOB Y4€OHO-IIO3HABATEIHHOU
NeSITeIbHOCTH/YUeOHBIX JEHCTBUM OOYYaIONMIMXCA IO OCBOCHHUIO COJCPIKAHHUS
OMOJIOrUYECKOro 00pa3oBaHUsl.

B nmporpamme mo omosnoruun (10-11 kmaccel, 0a30BBI YpPOBEHB) pean30BaH
MPUHITUI TPEEMCTBEHHOCTH B M3yYCHMHM OHWoOJioTuM, Ojarojiapss 4yeMmy B HeH
MPOCMATPUBAECTCS HANPABICHHOCTh HA pa3BUTHE 3HAHUW, CBA3AHHBIX C
(GOpMHpPOBAaHHEM  €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, IIEHHOCTHBIX
OpPUEHTALUN JTUYHOCTH, SKOJOTUYECKOTO MBIIUIEHUS, NPEICTABIEHUN O 3I0POBOM
oOpa3e XM3HU M OEpEeKHbIM OTHOILIEHHWEM K OKpYXarolleld MPUPOIHON cpere.
[ToaToMy Hapsxy ¢ H3y4eHHEM OOIIEeONONIOTHUYECKUX TEOPUid, a TAKKe 3HAHUN O
CTPOCHUU >KUBBIX CUCTEM Pa3HOTO PAaHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX MPOIIECCOB B MporpamMme 1no OUOJOTUHU YIEIEHO BHUMAHHUE UCIOJIb30BAHUIO
MOJTYYCHHBIX 3HAHUM B TTOBCEIHEBHOM >KU3HU JJIsl pEIICHUS PUKIIAIHBIX 3a/a4, B
TOM 4YHUCJe. TPO(UIAKTUKYA HACIEJCTBEHHBIX 3a00JICBaHWI 4YEIOBEKa, MEINKO-
T€HETUYECKOTO KOHCYJIbTUPOBAHMS, 000CHOBaHUS AKOJIOTUYECKHU
1esnecoo0pa3Horo TMOBEACHHUS B OKpY)Karolled NpUpOIHON cpene, aHalu3a
BIIMSIHUSL XO3SUCTBEHHOW ACSATEILHOCTH YEJIOBEKa Ha COCTOSHHUE MPUPOJHBIX U
HMCKYCCTBEHHBIX SKOCUCTEM. Y CHJICHHE BHUMAHUS K MPUKJIATHON HAMPABICHHOCTH
ydueOHOro mpenMera «buosorus» mpoJUKTOBAHO HEOOXOIUMOCTHIO 00€CTICUCHUS



YCIIOBUH ISl PEIlIeHUs OJJHOM U3 aKTyaJbHBIX 3a/1ay HIKOJIBHOTO OMOJIOrHYECKOIro
oOpa3oBaHMs, KoTopas mpeamnojaraetr (OpPMUPOBaHHE y  OOydYaromuXxcs
CHOCOOHOCTH aJalTHPOBAThCS K HW3MEHEHUSM JWHAMUYHO pPa3BUBAKOLIETOCA
COBPEMEHHOTI'O MUPA.

buonorust Ha ypoBHe cpenHero oOIero oOpa3oBaHUs 3aHUMAET BAKHOE
mecto. OHa obecmeunBaeT (GOPMHUPOBAHUE Yy OOYYAIOMIUXCS TMPEACTABICHUN O
HAay4YHOU KapTUHE MUpA, paclIupseT U 0000IIaeT 3HaHUS O KUBOW MpUpPOAE, €€
OTIIMYUTENIBHBIX IPU3HAKaX — YPOBHEBOW OPraHU3allid WM HBOJIIOLUH, CO31AET
yCIIOBUSL  JJIA:  IO3HAHUS  3aKOHOB  JKMBOM  NpUpOAbl,  (HOPMHUPOBAHUS
(YHKIMOHAIBPHOW T'PAaMOTHOCTH, HAaBBIKOB 3J0pOBOro M Oe3zomacHoro oOpasza
YKU3HH, YKOJIOTHYECKOTO MBIIIJIEHHS, IEHHOCTHOTO OTHOIICHUS K KUBOW NPHUPOAE
Y YEJIOBEKY.

Bonbiioe 3HaueHne OMOJIOTUS UMEET TAKXKE JUIsl PELICHUS] BOCIIUTATEIbHBIX U
pa3BUBAaIOIIMX  3aJad  CpeiHero  obmiero  oOpa3oBaHMs,  COLMAIU3ALUU
oOyuaronuxcs. M3yyenue 6uosornu odecrieynBaeT yciaoBusl st GOpMUPOBAHUS
WMHTEJUIEKTYAJIbHBIX, KOMMYHHKAallMOHHBIX M  MH(OPMAIMOHHBIX  HABBHIKOB,
ACTETUYECKON KYJbTYpbl, CHOCOOCTBYET HHTETrpald OMOJOTMYECKHX 3HAHHUM C
IPEJICTAaBICHUAMH U3 APYTUX YUEOHBIX IMPEIMETOB, B YaCTHOCTH, (PU3UKH, XUMUU
u reorpaduu. Ha3BaHHBIE TOJOKEHUS O NpeIHA3HAYEHUH Yy4eOHOro IMpeaMeTa
«buosorusi» COCTaBUIM OCHOBY JJIA ONpEAENCHUs IMOAXOJ0B K OTOOpY H
CTPYKTYPUPOBAHHIO €r0 COJEP)KAHUS, TMPEJACTABIEHHOTO B MporpaMMe 0
OHOoIOrHH.

Ot6op coxepkanus yueOHOro mnpeamera «buonorus» Ha 0a30BOM YpOBHE
OCYIIECTBIEH C MO3UIMM KyJIbTypOCOOOpPAa3HOrO IMOJAXO0Jd, B COOTBETCTBUU C
KOTOPbIM OOy4arolHuecs: JOJKHBI OCBOMTH 3HAaHHWA W YMEHHMs, 3HAUUMBbIE IS
dbopmupoBaHusi O00IIEH KYyJIbTYphbl, OMNpPEACISIONIME aJeKBaTHOE TIOBEACHUE
YeJIoBeKa B OKpY’Karoleld MPUPOJHOM cpejie, BOCTpeOOBAHHBIC B MOBCEIHEBHOM
XKU3HU U MPaKTUUYECKOM JesTenbHOCTH. Ocoboe MecTo B 3TOH cUCTeMe 3HaHHi
3aHMMAIOT 3JIEMEHTHI COJIEPkKaHUs, KOTOPBIE CIIY>KAT OCHOBOMW /1711 (pOPMUPOBAHUS
NPEACTABICHU O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHpa H
LHEHHOCTHBIX  OPHEHTAIMSX  JIMYHOCTH, CHOCOOCTBYIOIIMX  TI'yMaHHU3alUu
Ouooruueckoro oopazoBaHusl.

CtpykTypupoBaHUe cOJep>KaHUs y4eOHOro Marepuana B Mporpamme 1o
OMOJIOTUU OCYIIECTBICHO C YYETOM NPHOPUTETHOTO 3HAYEHMS] 3HAHUU OO0
OTIIMYUTENBHBIX OCOOCHHOCTSX >KMBOU MPUPOJIBI, O €€ YPOBHEBOW OpraHU3AlMU U
ABOJIIOLIUU. B COOTBETCTBHUM C 3TUM B CTPYKType yueOHoro npeameta «buonorus»
BBIJICJICHBI CIIEIYIOUIUE COJAEPKATEIbHbIE JIMHUU: «bronorus kak Hayka. Metoasl
Hay4yHOro mno3HaHus», «Kierka xak Ouonoruueckass cuctema», «OpraHuszM Kak



Oononornueckasi cucrema», «CrucreMa W MHOTOOOpa3ue OpraHUYECKOro MHUpa,
«IBOJIOIMS AKUBOU MPUPOABD?, K IKOCUCTEMBI U IPUCYIIHE UM 3aKOHOMEPHOCTHU.

[lenp u3yuenus ydeOHOro mpenmera «buomorus» Ha 0a30BOM YpPOBHE —
OBJIaJICHUE  OOYYAIOMIMMHUCS  3HAHUAMU O  CTPYKTYPHO-(PYHKIIMOHAIBHOU
OpraHu3allii >KUBBIX CHCTEM PpAa3HOTO paHra M MpuUoOpeTeHHue YMEHUu
WCITOJIB30BaTh OTU 3HAHWS JII TPAMOTHBIX JCHCTBHUU B OTHONIICHHH OOBEKTOB
YKUBOUW TIPUPOJIBI U PEIICHUSI PA3JINYHBIX KU3HEHHBIX TIPOOJICM.

JlocTrxeHne 1enu u3ydeHus: yuyeObHoro npeamera «buosnorus» Ha 6azoBoM
YPOBHE 00€CIICUMBAETCS PEIICHUEM CIEAYIOIIMX 3a/1ay:

OCBOCHHE OO0YYaIOIIUMHCS CUCTEMBbl 3HAHUNW O OMOJOTUYECKUX TEOPUSX,
YUYEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MpaBuiIaX, CIyXalluX OCHOBOU
U1t OPMHUPOBAHUS TIPEACTABICHUA O E€CTECTBEHHO-HAYYHOW KapTHHE MHpPA, O
METO/IaX HAY4YHOIO MO3HAHUS, CTPOCHUU, MHOTOOOpA3uu U OCOOCHHOCTSAX KUBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHU3allvH, BBIJAIOMINXCS OTKPBITUSAX U COBPEMEHHBIX
HCCJICIOBAHUAX B OMOJIOTHH;

dbopMupoBaHHe Yy OOYYarOMIMXCS TMO3HABATEIbHBIX, HHTEIUICKTYyalbHBIX H
TBOPYECKUX CIOCOOHOCTEW B MpOIECCE aHAIM3a JAHHBIX O MYyTSX Pa3BUTHUS B
OMOJIOTUY HAYYHBIX B3IJISAOB, UJIEH W TOAXOJOB K HM3YUYCHHIO >KMBBIX CHUCTEM
Pa3HOTO YpOBHS OpraHU3alNH;

CTaHOBJICHHE Yy oOydarommxcsi oOmeld KyabTypbl, (YHKIIMOHAIBHON
rPaMOTHOCTH, Pa3BUTHE YMEHHUI OOBSCHITH U OLICHUBATH SBJICHUS OKPY KAIOIIETO
MHpa KUBOW MPUPOALI HA OCHOBAaHWW 3HAHUW U OIBITA, MOJYYEHHBIX MPH
H3yYCHHH OMOJIOTHH,

dbopmupoBaHre y OOydYarOMMXCS YMEHUN WUIIOCTPUPOBATH 3HAYCHUE
OMOJIOTUYECKUX 3HAHUW B MPAKTUYECKOM JNESITEIHHOCTH YEJIOBEKa, DPa3BUTUU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOIOTHIA;

BOCIIUTaHUE YOEXKIEHHOCTH B BO3MOXKHOCTH TIO3HAHUS YEJIOBEKOM >KHUBOU
MPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOT'O OTHOIICHUS K HEH, COOIIOICHHS ATHICCKHUX
HOPM IIPU MPOBEJACHUN OMOJOTUUYECKUX UCCIICI0BaHUMN;

OCO3HAHMUE IICHHOCTH OWOJOTUYECKUX 3HAHWN ISl TIOBBIIIECHUS YPOBHS
AKOJIOTUYECKOHN KYIbTYpHI, 1151 GOPMUPOBAHUS HAYUYHOT'O MUPOBO33PEHHS,

pUMEHEHNEe MPUOOPETEHHBIX 3HAHUN U YMEHUN B TTOBCEHEBHOM KU3HU JIJIsI
OLICHKH MOCJIEACTBHI CBOEU JIESITEIBHOCTH IO OTHOLICHUIO K OKPYKAIOIIEH Cpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHME U COONIOAEHUE Mep NPODOUIAKTHUKA
3a00J1eBaHUM.

B cucreme cpemnero oOmiero ooOpasoBaHusi «buosnorus», m3zydaemas Ha
0a30BOM YPOBHE, SIBISETCS OOS3aTEIBHBIM yYEOHBIM MPEIMETOM, BXOJSAIIUM B
COCTaB MpeaMeTHOM o0nacTu «EcTecTBeHHO-HAyUHbIE TIPEIMETHI».



Jlnst m3ydenwnsi Onosoruu Ha 6a30BOM YPOBHE CPEIHETO 00IIero 00pa3oBaHus
orBoautcs 68 vacos: B 10 kmacce — 34 gaca (1 yac B Hexemo), B 11 kiacce — 34
qaca (1 gac B Heelo).



COAEPKXAHUE OBYUYEHUA
10 KJIACC

Tema 1. Buosiorusi Kak HayKa.

buonorus kak Hayka. CBsi3b OMOJIOTMH C OOIIECTBEHHBIMU, TEXHUYECKUMHU U
JIPYTUMU €CTECTBEHHBIMH HaykKaMu, (puiiocoduelt, STUKON, SCTETUKOU U TIPABOM.
Pons Ouonorun B (HOpMUPOBAHMM COBPEMEHHOMW HAy4YHOW KapTUHBI MUpA.
Cucrema OMOJIOTHYECKUX HAYK.

MeTo 1l TO3HAHUS )KUBOM TIPHPO B (HAOII0ACHHE, SKCIICPUMEHT, OITUCaHUE,
U3MEpeHue, KilacCU(pUKALMs, MOJACTUPOBaHUE, CTaTHUCTHYecKas o00padoTKa
JTaHHBIX).

JleMOHCTpaLuM:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konbnos, /Jx. Yorcon n @. Kpuk.

Tabmuipl U cxembl: «MeToJ1bl MO3HAHUS )KUBOUM MPUPOIBI».

JlaGopaTopHble U NpPaKTHYeCKHE PadOThI:

[Ipaktuueckas pabora Ne 1. «lcmonb3oBaHue pa3iMYHBIX METOJOB MpU
W3YUYECHUHN OMOJIOTMYECKUX OOBEKTOBY.

Tema 2. JKuBble cucTeMbl M UX OPTaHU3AIUA.

Xussie cuctembl (OMOCHCTEMBI) KaK MPeJAMET U3ydeHus: ouonorun. OTindue
YKUBBIX CUCTEM OT HEOPTraHUYECKOU MPUPOJIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpa3ue. YPOBHU OpPTaHHU3AlMU OMOCUCTEM:
MOJICKYJISIPHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIA, MNOMYISLHUOHHO-
BHJIOBOM, 9KOCHCTEMHBIH (OMOTreOIeHOTHYCSCKHUI), OMOChEpHBI.

JlemoHcTpauu:

Tabnuibl 1 cxeMbl: «OCHOBHBIE TTPU3HAKH KU3HW», «YPOBHU OpPTaHHU3AIUN
YKABOW MPUPOIBI».

Oo6opynoBanue: moaenb MoJiekyibl JTHK.

Tema 3. XuMHYeCKHIi COCTAB U CTPOEHHE KJIETKH.

XUMHUYECKUN COCTaB KIIETKH. XHMHUUYECKHUE BJEMEHTBHI. MaKpOJJIEMEHTHI,
MHUKpPO3JIeMEHThI. Boia 1 MUHEpaibHbIE BEIIECTBA.

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

benku. CoctaB u crpoeHre 0eTKOB. AMHUHOKHCIOTBI — MOHOMEPHI OEJIKOB.
HezaMeHnMble ¥ 3aMEHUMbIE AMUHOKHUCIOTHI. AMUHOKUCIOTHBIA COCTaB. Y POBHH
CTPYKTYpbl ~OCIKOBOW MOJCKY/Ibl (MEepBHYHAs, BTOPHYHAs, TPETUYHAS U
YeTBEPTHYHAsl CTPYKTypa). XHUMHUECKHE CBoOWcTBa OenkoB. buonornyeckue
GbyHKIMH OEIKOB.



depmeHThl — Oumosormueckue Katanmm3aTopbl. Ctpoenue (epmeHTa:
aKTUBHBIM I1IeHTp, cyOcTpatHas crneuuduuHoctb. KodepmeHnTbl. BuTamussbl.
OT1nuuust pepMEHTOB OT HEOPTAHUYECKUX KaTaIU3aTOPOB.

VYrieBoabl: MoOHOcaxapuibsl  (INIIOKO3a, pubo3a ©  JIe30KCHpr003a),
nucaxapuasl  (caxaposa, JaKTo3a) M Tonucaxapuabl  (Kpaxmani, TJIMKOTEH,
IeJUTE0II03a). bromorndeckne GyHKIUN YTIIEBOIOB.

Jlununel: Tpuraunepuasl, Qochomunuasl, crepounsl. [ uAPOGUIBHO-
rusipopobHble  cBOMcTBa. buosnornueckue QyHkuum saunuaoB. CpaBHEHHE
YTJIEBOJIOB, OEIKOB U JTUIUI0B KaK UCTOYHUKOB SHEPTUU.

Hykneunossie xkucnotrel: JHK u PHK. Hykineoruasl — MoHOMEpHI
HyKJIenHOBbIX KuciIoT. Ctpoenne u Qpynkiun JHK. Ctpoenue u ¢pynxiuun PHK.
Bunst PHK. AT®: ctpoenue u GpyHKIUH.

[{uTosnorus — Hayka o kierke. KierodHas Teopust — NpuMep B3auMOACHCTBUS
uzaei u (akToB B HAYYHOM MMO3HAHUU. MeTO/1bl U3yUeHUs KIETKH.

Knerka kak 1nenoctHas >xuBas cucteMa. OOmmMe NpHU3HAKH KIIETOK:
3aMKHyTas HapyHasi memOpana, moiyiekyiasl JIHK kak renerudeckuil amnmapar,
CUCTEMa CUHTE3a OenKa.

Tunel KIETOK: »yKapuoTHueckas U MpokapuoTuueckas. (OcoOEHHOCTH
CTpOEHMsI MpoKapuoTHueckon kieTku. Knerounas crenka Oakrepuil. CtpoeHue
AYKAPUOTUYECKON KIETKA. (OCHOBHBIC OTJIMYUA PACTUTEIBHOW, XWBOTHOM U
rpUOHOMN KIIETKH.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTE€HKA, INIMKOKAIMKC, MX
dbynkuuu. [Inazmatuueckas memOpana, e€ cpoiictBa u ¢dyHkuuu. [{luronnazma u eé
opranoussl. OmHoMemOpaHHbIe opraHowabl kieTku:. OIIC, ammapar I'ombmxwu,
an30coMbl.  [1oyaBTOHOMHBIE OPraHOWIbI KJIETKU: MHUTOXOHIPHUH, TUIACTUIBI.
[Ipoucxoxnaenne MUTOXOHIApUN M mactua. Buasl mmactun. HememOpanHbie
OpraHoufbl KJIETKU: PHUOOCOMBI, KIJIETOUHBIM LEHTP, LEHTPHUOIH, PECHUUKH,
KryTuku. QyHKIIUU OPraHOUI0B KIIETKU. BKirroueHus.

Anpo — perynaropHslid HeHTp KiIeTku. CTpoeHue sjpa: siaepHas 000J04Ka,
KapuoIuiazMa, XpoOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BEIECTB B KIIETKE.

JlemoHcTpauu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. lllanu, M. lnelinen, P. Bupxos, Ix.
Yorcon, @. Kpuk, M. Yunkunc, P. ®panxnun, K. M. bap.

[unarpammel.  «PacnpeneneHue XUMHYECKMX DJIEMEHTOB B HEXHUBOU
npupoze», «PacrpeneneHne XUMUYECKUX 3JIEMEHTOB B dKUBOW IPUPOAEY.

Tabnmuupl u cxemsbl: «llepuoanueckas TabnMIIa XUMUYECKUX ASJIEMEHTOBY,
«CTpoeHne MOJIEKYJIbl BOAbI», «buocunres 6enka», «CTpoeHre MOJIEKYJIbl Oelka»,
«Ctpoenue pepmenta», «Hykneunonbie kucinotsl. JJHK», «Ctpoenue Momexybl



AT®», «CtpoeHue 3yKapuOTHUECKOW KIETKN», «CTpOoeHUE >KMBOTHOM KIIETKU»,
«CTpoeHHE pPACTUTENBHOM KIETKW», «CTpoeHHE NPOKAPUOTHUYECKOU KIIETKH»,
«CTpoeHue sapa KIeTKn», «YTIeBOAb», «JIMmuas.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyIOBaHHME JUIsl TMPOBEACHUS
HAOMIOACHUH, H3MEPEHHH, SKCIEPUMEHTOB, MHUKpOIpEenaparbl pPacTUTEIbHBIX,
YKUBOTHBIX U OAKTEPUATIbHBIX KIJIETOK.

JlaGopaTopHble M NPaKTUHYeCKUE PA0OThI:

JlabopatopHass pabora Ne 1. «M3ydeHuwe KaTaIUTUYECKOW aKTHUBHOCTU
(depMenTOB (Ha MpUMEpe aMUIIa3bl MM KaTajaa3bl)».

JlabopatopHas pabora Ne 2. «M3ydyeHue cCTpoeHUS KJIETOK paCTEHUH,
KUBOTHBIX W OaKTepHUil MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpenaparax U ux
OIHCAHUE.

Tema 4. ’KusHenesiTeJbHOCTb KJIETKH.

OOMeH BeIEeCTB, WK MeTaboIu3M. AcCUMIIALUSA (IIaCTUYSCKUN OOMEH) U
JTUCCUMIIIALNS (PHEPreTHUSCKHii OOMEH) — JBE CTOPOHBI €IUHOrO Ipolecca
MeTabonu3ma. Pojib 3aKOHOB COXpaHEHHs BEIIECTB M SHEPIHMM B IOHUMAaHUU
MeTabon3Ma.

Tunbel oOMeHa BelecTB: aBTOTPOGHBIN U rereporpodHsblil. Ponb dhepmeHTOB
B 0OMEHE BEIIECTB U MPEBPAILEHUN YHEPTUHU B KIIETKE.

®orocunTe3. CeroBas u TeMHOBas (a3bl (oTocuHTe3a. Peakuuu
dbotocunTeza. DPdhekTuBHOCTH (hOTOCHHTE3a. 3HAUECHUE (POTOCUHTE3a NI KU3HU
Ha 3emsie. Biausinue ycioBuii cpenbl Ha GOTOCHMHTE3 U CIIOCOOBI MOBBIIICHUS €r0
MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHI.

XeMocHHTe3. XEeMOCHHTEe3UpyIolIue OakTepuu. 3HaueHHEe XEMOCUHTE3a IS
JKA3HU Ha 3eMJIe.

DHepreTuueckuid oOMeH B KieTKe. PacriernsieHue BenIecTB, BBIICICHHE U
aKKyMYJIUPOBAaHHE DHEPrUU B KIJIETKE. OTambl DSHEPreTUYecKoro oOMeHa.
I'mukonmus. bpoxeHue m ero Buiabl. KHCIOpOOHOE OKHCIIEHWE, WIM KIETOYHOE
JIBIXaHHUE. OKucnuTenbHOE dbochopunupoBanue. O HEKTUBHOCTh
HHEPreTUYECKOro OOMEHa.

Peakiuu wmarpuuHoro cuHre3a. l'eHernueckas wuHpopmamus u JIHK.
Peanuzanus renetndyeckoil uH@opManuu B KIETKE. [ €HETHYECKHM KOJ U €ro
cBoiicTBa. Tpanckpumnms — MmatpudHbiii cuate3 PHK. Tpancnsmus — GuocunTes
Oenka. Ortanbl TpaHchsauuud. KoaupoBaHue aMUHOKHUCIOT. Ponbs pubocoMm B
OounocuHTe3e Oenka.

Hexknerounsie popMbl )KU3HU — BUPYCHI. VicTopust oTkpeiThs BupycoB (1. U.
WBaHoBckmii). OCOOEHHOCTH CTPOCHHSIT W JKM3HEHHOTO I[MKJIa BHPYCOB.
bakrepuodaru. bonesnn pacreHuid, KXWUBOTHBIX M YEJIOBEKA, BHI3HIBAEMBIC
Bupycamu. Bupyc mmmyHonedunuta denoeka (BUY) — Bo3Oymutens CITU/a.



OOparnast ~ TpaHCKpummus, peBeprazda u  uHTerpaza. IIpodunakruka
pactpoCcTpaHEHUs] BUPYCHBIX 3a00JICBaHMUIA.

JleMOHCTpaLuM:

[Toptpetsl: H. K. Konsuos, . Y. UBanoBckui, K. A. Tumupsszes.

Tabmuupl U cxembl. «Tumbel nuTaHuA», «MeTabonmu3m», «MUTOXOHIPHS,
«JHepreTuyeckuii oomen», «Ximopomnact», «®Dotocunres», «Crtpoenne JIHK»,
«CTtpoeHue U PyHKIIMOHUPOBaHHUE TeHa», «CuHTe3 Oenka», «['eHeTHIecKuii Ko»,
«Bupycer», «bakrepuodarn», «CtpoeHue u xu3HeHHBIM 1k Bupyca CIIN/a,
O0akTepuodara», «Permkarus JTHK».

O6opynoBanue: Moaenu-anmiukanuun «Yasoenne JIHK u Tpanckpummms»,
«buocunTes 6enka», «CTpoeHue KIeTKn», Moaens cTpykTypsl JJTHK.

Tema 5. Pa3MHOKeHHe M HHAUBUAYAIbHOE PA3BUTHE OPTraHU3MOB.

KierouHnblii IIUKI, WM S>KU3HEHHBIM LMK KieTku. WHTepdaza u MUTO3.
[Ipoueccrl, mpoTekarmue B uHTepdaze. Perumkanus — peakuus MaTPUUHOTO
cunteza JIHK. Crpoenne xpoMocom. XpOMOCOMHBIM Ha0Op — KapHOTHIL
JIuniouaHbli W TalUIOMJIHBIA ~ XpPOMOCOMHBIE  HAOOphl.  XpOMaTHBL.
[{utonornuyeckue OCHOBBI Pa3MHOXKEHUS U  HWHIUBUAYAJIBHOTO  Pa3BUTHUA
OpraHHU3MOB.

Henenue knetkn — muto3. Ctagum murosa. lIpoueccel, npoucxoasume Ha
Pa3HBIX CTAUSIX MUTO3a. bHOIOrHYeCcKuil CMBICIT MUTO3A.

[Iporpammupyemasi ruOeNb KJIETKU — aromnTo3.

dopMbI pa3MHOKEHHsI OPraHU3MOB: Oecrioyioe U mosioBoe. Bujbl 6ecmosoro
Pa3MHOXXEHUA: [IEJICHUE HAJIBOE, IIOYKOBAaHUE OJHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOKeHHUE. MICKycCTBEHHOE KJIOHHPOBaHUE
OpPraHU3MOB, €r0 3HAYECHHE JIJISl CEJIEKIUU.

[TonoBoe pa3MHOXKEHHE, €r0 OTIUYHS OT OECIOJIOTO.

Meiio3. Cragun menosa. IIpoueccel, Npoucxoasiiye Ha CTaausaX Meio3a.
IToBenenne xpomocoM B Menose. KpoccuHrosep. buosiornueckuii CMbICI U
3Ha4YEHUE MEH03a.

['amerorenes — mnporecc oOpa3oBaHUsI TOJIOBBIX KJIETOK Yy YKHWBOTHBIX.
[TonoBeie *emne3bl: CEMEHHUKH U SIMYHUKH. OOpa3oBaHUE U Pa3BUTHE IMOJOBBIX
KJICTOK — ramer (Crepmaro3om[i, SHIEKICTKa) — CIIEPMATOreHE3 M OBOTCHE3.
OcoOEHHOCTH CTPOCHHS SMIIEKICTOK U crepMaro3ouaoB. OTuio0TBOpEHUE.
ITaprenorenes.

WunuBuayanbHoe pa3Buthue (OHTOreHe3). OMOpPHUOHAIBLHOE pPa3BHTHE
(smOpuorenes). Drtarbl SMOPHOHATIBHOIO PAa3BUTHS Y MO3BOHOYHBIX JKUBOTHBIX:
npoOneHue, racTpyssiusi, opranorede3. [loctaomOproHansHOE pa3BUTHE. THUTIBI
OCTAMOPHOHAILHOTO PAa3BUTHS. TMpsAMoe, HempsMmoe (MMyuHOYHOE). BiusHue



Cpelbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIOCOOHBIE BBHI3BIBATH BPOXKIEHHBIE
YPOACTBA.

Poct u pasButue pactenuii. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOCHUE
CEMEHHU, CTAIUU Pa3BUTHSL.

JdeMoHCcTpauu:

Tabmuubpl u cxembl: «®DOpMBI pa3sMHOXKEHHSI OpPraHU3MOB», «J[BOWHOE
OIUIOJIOTBOPEHME y IBETKOBBIX pACTECHHI», «BeretaTuBHOE pa3MHOXKECHHE
pacteHuit», «JlemeHue KIeTku OakTepuii», «CTpPOCHHE TIOJOBBIX KJIETOK»,
«Ctpoenue xpoMocombl», «Knertounbsiii mukn», «Permmukanus JJHK», «Mwutos»,
«Menos», «IIpsimoe n HenpsMoe pa3BUTHE», «] aMETOTEHE3 Y MIIEKOIIUTAIOIIUX U
yesoBeka», «OCHOBHBIE CTaJIMM OHTOTCHE3a».

O6opynoBanue: MHKPOCKOTI, MHKPOITPENapaThl «CriepMaTo30U1bl
MJIEKOIIUTAOIIEr0», «SHIeKIeTKa MIIEKONUTarmero», «Kapnokunes B KieTkax
KOpEIIKa JIyKa», MarHuTHas MOJEJb-alIUIMKalus «/leieHue KIETKU», MOJENb
JIHK, Moznenb meTtadazHOi XpOMOCOMBI.

JlaGopaTopHbIe M IPaKTHYECKUE PadoThI:

JlaGopaTopHas pabora Ne 3. «HaOmromeHme MHTO3a B KIETKaX KOHYHKA
KOpEILIKA JIyKa HAa TOTOBBIX MUKpPOIIPENapaTax».

JlabopaTopHas pabora Ne 4. «l3ydeHuwe CTpOEHHUS TOJIOBBIX KIIETOK Ha
TOTOBBIX MUKPOIIPEIapaTax».

Tema 6. HacjiecTBEHHOCTh U M3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun resetuku. Mcropus pa3Butus reHeTUKU. Poib nuronoruu
U OMOpPUOJIOTUU B CTAaHOBJICHUHM Te€HETUKH. BKiag poccuiickux M 3apyOeHBIX
yu€HBIX B pa3BUTHE T'CHETUKH. MeTOoAbl TeHETUKH (THOPHI0JOTHYCCKUH,
IIUTOICHETUYCCKUH, MOJIEKYJIIPHO-TeHeTHYeCKHi). (OCHOBHBIE TI'€HETHYCCKHE
noHATUA. [ eHeTuYecKass CUMBOJIMKA, UCTIOJIb3yeMasi B CXEMaxX CKPEIIMBAHUM.

3aKOHOMEpPHOCTH HacCJ€AOBaHUs MPU3HAKOB, YCTaHOBIEHHBIE I'. Menaenem.
MonorubpuHoe CKpelMBaHue. 3aKoH e€IuHOo00pa3us THOPHUIIOB IIEPBOIO
nokoyieHud. IlpaBuno JOMHHUPOBAHUA. 3aKOH PACHICIUICHUS IPU3HAKOB.
['unioresa ynctoTsl rameT. [1oJ1HOE M HEMOJIHOE TOMUHHUPOBAHUE.

JurubpuaHoe  ckpelMBaHue. 3aKOH  HE3aBHUCUMOIO  HACJIEIOBaHUs
npu3HakoB.  l[uToreHeTHueckue - OCHOBBI  JIUTHOPUIIHOTO  CKPEIIMBAHUA.
AHanuzupyroliee ckpenpanue. Mcnoap30BaHue aHATU3UPYIOIIETO CKPEIMBAHUS
JUISL OTIPE/ICJICHUS TEHOTHIIA OCOOH.

CuerieHHOe  HacieaoBaHue Tpu3HakoB. Pabora T. Moprana 1o
CLUEIUICHHOMY HACJIEJOBAaHUIO I'eHOB. HapymeHnne cuemnienus reHoB B pe3yibTare
KPOCCUHTOBEPA.

XpOMOCOMHAasI TEOPHS HACJIEACTBEHHOCTH. [ eHeTHUECKMEe KapThl.



['eneTuka noma. XpOMOCOMHOE OIPEIEIICHHUE I0Ja. AyTOCOMBI U ITOJOBBIE
XpoMocoMBbI. ['OoMoramMeTrHele W rereporaMeTHble opraHu3Mbl. HacnenoBanue
MIPU3HAKOB, CIEMJIEHHBIX C ITOJIOM.

M3MeHuynBOCTh. BHIbl M3MEHUYHMBOCTH. HEHACICACTBEHHAs 1 HACICACTBCHHAS.
Ponb  cpenbl B HEHACHEACTBEHHOHM  M3MEHUMBOCTU.  XapaKTEpUCTHKA
MOAU(UKAIIMOHHON N3MEHYNBOCTH. BapuarmoHHBIN psl U BapHAIlOHHAST KPUBasl.
Hopma peakuuum npusHaka. KonndecTBEHHBIE M KAUYE€CTBEHHBIE NMPU3HAKU M UX
HOopMa peakiuu. CBolicTBa MOAU(DUKAIIMOHHONW U3MEHYHUBOCTH.

HacnencrBenHass, WM TeHOTHIIMYECKas, W3MEHYHMBOCThL. KoMOuHaTHBHas
W3MEHYHMBOCTh. Melo3 W TOJIOBOM MpoIllecC — OCHOBAa KOMOWHATHBHOM
W3MEHUYMBOCTU. MyTaIrimoHHass N3MEHYMBOCTh. Kimaccudukamnus MyTamuii: TeHHbBIE,
XPOMOCOMHBIE, TeHOMHBIE. YacToTa W MPUYUHBI MyTanuii. MyTareHHbie (hakTOpHI.
3aKOH TOMOJIOTHYECKHUX PSAJIOB B HAcJIeACTBeHHOM n3MeHnunBoctu H. 1. BaBuiiosa.

BHesiiepHas HacIeICTBEHHOCTh U NK3MEHUYUBOCTb.

['enernka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOJbI T€HETHUKH
YeJI0BEKa. I€HEaJIOrMIYECKUN, OJIM3HEIOBBIN, IINTOT€HETHYESCKUM, OMOXUMUYECKUH,
MOJIEKYJISIPHO-T€HETUUECKU. CoBpeMeHHOE ONPENEITICHUE TeHOTHIIA.
MOJIHOTEHOMHOE CEKBEHUPOBAHHWE, TC€HOTUIIMPOBAHUE, B TOM YHUCJIE C MOMOIIBIO
[11P-ananu3a. HacneacTtBenHble 3a0ojieBaHMS 4YeJIOBEKAa: TCHHBIC OOJIC3HH,
00JIE3HU C HACIEJICTBEHHOW MpPEeapacroioKeHHOCThIO, XPOMOCOMHBIE OO0JIE3HH.
Comatnueckne M TreHepaTuBHble MyTanuu. CTBOJOBbIE KIETKU. [IpuHUAMBI
3I0pPOBOTO 00pa3a KM3HH, THArHOCTHKH, MPOMIIAKTUKHN U JICUSHUS TEHETHYECKUX
Oomne3Heil. MeauKo-TeHeTUYECKOe KOHCYJIbTUPOBAHUE. 3HAUYCHHE METUIIUHCKON
TCHETHKH B TIPEJOTBPAICHUN U JISYCHUH I'eHETHUECKUX 3a00ICBaHUI YeIIOBEKA.

JleMOHCTpaum:

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

Tabmumet ©W cxembl:  «MOHOTHOPUIHOE  CKpEIMBAaHUE M €r0
UTOTCHETUYECKAsT OCHOBa», «3aKOH pAaCUICIUICHUS WU €ro LMUTOTC€HETHYECKas
OCHOBaY», «3aKOH  YHUCTOTHI  ramer»,  «JluruOpuaHoe  CKpEIIMBaHUE,
«I{uTomornueckue OCHOBBI JTUTUOPUIHOTO CKPEILUBAHUSY, «Meiio3»,
«B3anMOAEUCTBUE QJUICNIBHBIX TE€HOB», «['€HeTHYecKne KapThl PACTEHUH,
JKUBOTHBIX M 4YejoBeka», «['eHeTwka Tmoja», «3aKOHOMEPHOCTH HacJeI0BaHUS,
CUCIUICHHOTO ¢ mnosiom», «KapuoTumbsl dYenmoBeka H KUBOTHBIX», «Buabl
W3MeHYnuBOCTH», «MoaudukanuoHHas H3MEHUMBOCTH», «HacnemoBanue pesyc-
daktopa», «I'eHeTuKa rpymm KpoBu», «MyTarimoHHasi U3MEHYUBOCTHY.

O6opynoBanne: MoOACIU-AMIIIUKAINN «MOHOTHOPUIHOE CKPEIUBAHUEY,
«Hemonmunoe momunupoBaHue», «Jlurnbpumnoe ckpemnmBanue», «llepexpéct



XpOMOCOM», MHUKPOCKOI W MUKporpenapaTr «J[pozodpwmia» (HOopma, MyTaiuu
(bopMBI KPBUTBEB U OKpPACKH Tena), repbapuid «['opox moceBHO».

JlabopaTopHble U NpakTHYecKHe PadoThI:

JlabopaTtopHas pabora Ne 5. «l3ydenue pe3yabTaTOB MOHOTHOPUIHOTO U
JUTUOPUIHOTO CKPELIUBAaHUS Y Ap030(MIIbl HA TOTOBBIX MUKpOIIpEnapaTax».

JlabopaTtopHas pabora Ne 6. «M3yuenne MoanpUKAITMOHHONW U3MEHUYUBOCTH,
IIOCTPOEHUE BAPUALIMOHHOTO Psiia U BAPUALMOHHON KPUBOMY.

JlaGoparopHast pa6ota Ne 7. «AHanu3 myTtanui y JIpo30(uiibl Ha TOTOBBIX
MUKpOIIpenaparax».

[TpakTnueckass pabora Ne 2. «CocTaBieHHE M aHAJIU3 POAOCIOBHBIX
YeJI0BEKay.

Tema /. Cesekumst opranuzMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuys Kak HaykKa M IPOILECC. 3apOKACHUE CEJIEKLIUU U JTOMECTHUKALUS.
Yyenne H. W. BaBwioBa o0 1eHTpaXx MPOUCXOXKIEHUS M MHOrooOpasus
KYJBTYPHBIX pacTeHuM. LIEHTpBl MPOMCXOXKAEHUS AOMAIIHUX XUBOTHBIX. CoprT,
IIOPOJ1a, IITAMM.

CoBpeMeHHbIE METO/bI CEIEKIIMU. MaccoBbI U MHAUBUIYATIbHBIH OTOOPHI B
CEJICKLIMM DPACTEHUI M JKUBOTHBIX. OIlEHKa »KcTepbepa. bBIM3KopoICcTBEHHOE
CKpelinBaHue — HUHOpuauHr. Yucrtas nuHus. CKpelMBaHWE YHMCTHIX JIMHHM.
['erepo3uc, wnu rubpuaHas cuia. HepoAacTBEHHOE CKpeIIMBaHUE — ayTOPUIMHT.
Otpanénnas rtuOpuauzanmss U €€ ycnexu. VICKycCTBEHHBIM MyTareHes u
IIOJIy4YEHUE TOJIMIUIOUIOB. JIOCTHI)KEHMS CEIeKUMU pACTCHUH, >XUBOTHBIX U
MHUKPOOPraHU3MOB.

buorexHosoruss Kak OTpacib IMPOU3BOACTBA. ['€HHas WHXKEHEpHs. OTambl
co3ganusi pexomoOuHantHo JIHK wu TtpaHcrennsix opranusmoB. Kiertounas
uHxeHepus. Kiietounble KyJabTypbl. MUKPOKIOHAIIBHOE Pa3MHOKEHUE PACTECHHM.
KJylOoHMpOBaHUE BBICOKOIIPOAYKTHUBHBIX CEIBCKOXO3SIMCTBEHHBIX OPraHU3MOB.

Okonoruueckne W dTudeckue  npoosmembl. MO -  reHeTuyecku
MOIU(DUITUPOBAHHBIE OPTAHU3MBI.
JleMoHCcTpanuu:

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

Tabmuubr u cxembl: kKapta «lIeHTpBl MPOUCXOXKIEHUS M MHOT000pa3us
KYJIbTYPHBIX pacTeHuil», «Ilopoapl 1oMamIHuX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuit», «OtaanéuHas rubpuauzanus», «Padotel akagemuka M. @. BanoBa»,
«Ilomumnounnusa», «OO0beKThl OuoTexHonorun», «KierouHnsie KyJabTYyphl U
KJIOHUpOBaHue», « KoHCTpyHpoBaHue U IEPEHOC TEHOB, XPOMOCOM».

O6opynoBaHue: MYJISKH TUIOJIOB M KOPHETTONOB JUKHUX (DOPM H KYJIBTYPHBIX
COpPTOB pacTeHuil, repbapuii «CenbCKOX035UCTBEHHBIE PACTCHUS.



JlabopaTopHble M NpaKkTHYeCKHe PadOThI:

Okckypeuss «OCHOBHBIE METOABl W JIOCTHKCHHS CENIEKIMU PACTEHUH |
KUBOTHBIX (Ha CEJIEKIIHOHHYIO CTAHIIHIO, MJIEMEHHYO bepmy,
COPTOMCIBITATEBHBIA  YY4aCTOK, B TEIUIMYHOE XO3AHCTBO, J1a0OPAaTOPHIO
arpoyHUBEPCHUTETA WIIM HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. DBoJIIOIIUOHHAS] OMOJIOTHA.

[IpeanocbuUIKM BO3HHUKHOBEHUS 3BOJIIOLIMOHHOM TEOPUHU. OBOIIOLMOHHAS
Teopuss U €€ MecTo B OMOJOTMHU. BiusiHue HBONIOIMOHHONW TEOPUM Ha Pa3BUTHE
OMOJIOTHHU U APYTUX HAYK.

CBuzerenbctBa 3BoMonuU. [lameoHToMOrHYECKHe: MOCIEI0BATEIbHOCTD
NOSIBJIEHUS BHJIOB B MAJEOHTOJIOTMYECKOW JIETONMUCH, NEPEXOAHbIE (POPMBI.
buoreorpaguyeckue: cXoAcTBO U paznuuue payH u (Gaop MaTepUKOB U OCTPOBOB.

OMOpHOIOrHYECKHEe: CXOACTBA U pa3iuuus SMOPHOHOB pa3HbIX BHUOB
II03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE. T'OMOJIOTUYHBIE, AHAJOTUYHBIE,
pPYJIIMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUYECKHE: CXOACTBO
MEXaHU3MOB HACJIEJCTBEHHOCTH M OCHOBHBIX META0OIMYECKUX IyTeH Yy BCeX
OpraHU3MOB.

OpomonnoHHas teopus Y. JlapeuHa. IIpeanochlikM BO3HUKHOBEHMS
JTapBUHM3MA. J[BMKyIIWMEe CHIJIBI 3BONIONMU BUIOB 1o JlapBuHy (M30bITOUHOE
pPa3MHOXEHHUE MPU OTPAHUYEHHOCTH PECYPCOB, HEoMpeneiaEHHas W3MEHUYMBOCTD,
Oopb0a 3a CylecTBOBaHKE, €CTECTBEHHBINH 0TOOD).

Cunterndeckas Teopusi 3Bositoninu (CTD) u €€ OCHOBHBIC MOJIOKEHUS.

MukposBosntonus. [Tonynsiuus kak euHULA BUAA U 3BOJIIOLUH.

JBmxymue cuiabl (GakTopbl) IBOJIOLNUU BHIOB B MpHpoje. MyTallMOHHBIH
npolecc U KOMOMHATHBHAsT M3MEHYMBOCTH. [lomyssiiiMOHHBIE BOJHBI U Apend
reHoB. M3os1us 1 MUrpanus.

EcrecTBeHHbIlt 0TOOp — HampaBisitoumii  ¢dakrop sBojonuu. Dopmbl
€CTECTBEHHOTO 0TOODA.

[Ipucnoco0neHHOCTh OpPraHU3MOB KakK pe3yJbTaT 3Bojouuu. [Ipumepst
PUCTIOCOOJIEHUI Y OpraHu3MoB. ApoMop(}o3bl U UAKOAJANITAIIUH.

Bun wu BumooOpaszoBanme. Kpurepuu Buma. OcHOBHbiE (HOPMBI
BUI000pa30BaHus: reorpaduueckoe, YKOJIOTHIECKOE.

MaxkposBomorusi.  DopMbl  3BOJIOLUMU:  (UIETHYECKAs], JUBEpreHTHas,
KOHBEpreHTHas1, napajuienbHas. HeoOpaTtuMocTh 3BOIOLUY.

[IpoucxoxkaeHne OT HeclelHaIU3UPOBaHHbIX TpenkoB. IIporpeccupytomias
crieruanu3anus. AJanTUBHAS paguaIius.

JlemoHcTpauu:



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

Tabnuupl U cxeMbl: «Pa3BUTHE OPraHUYECKOTO MHUpa Ha 3emIie», «3apoIbIn
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc»,  «Dopmbl  OOppOBI 32
CyIllecTBOBaHME», «EcCTeCTBEHHBIH 0TOOp», «MHOrooOpa3sue COPTOB PACTCHHI»,
«MHoroobpasue  mopoJ  KHMBOTHbIX»,  «llomynsuum», «MyTtanuonHas
U3MEHUYHMBOCTH», «Apomopdo3er», «Umnoamanramum», «OO0mas aereHepamms»,
«JIBrkymue cuibl sBoJironuu», «Kapra-cxema wmapuipyra mnyrtemecTBus Y.
JapBuna», «boppba 3a cymiecTBoBaHue», «IIpHCIIOCOOIEHHOCT, OPraHU3MOBY,
«I"eorpaduyeckoe Bua000pa3oBaHue», « IKOJIOTUUECKOE BUI000pa30BaHUE.

O6opynoBaHue. KOJUICKIIUS HACEKOMBIX C PA3IMYHBIMUA THUIIAMH OKPACKH,
Ha0Op TUIOAOB W CeMsH, KoJuteKius «[IpuMepsl 3amUTHBIX TPUCTIOCOOICHUHA Y
KUBOTHBIX», MOJieib «OCHOBHBIC HAINPABICHUS HBOJIONUUY», 00bEMHAS MOJENb
«CTpoeHue TOJIOBHOTO MO3Ta O3BOHOYHBIX».

buoreorpaduueckass kapra Mwupa, kowiekiusa «DopMbl COXpPaHHOCTH
MCKOMAaeMbIX JKMBOTHBIX M pacTeHui», wojaenb anmuukanus «llepexpéct
XpOMOCOM», BIIAXHBIE mnOpenaparel «Pa3Butue Hacekomoro», «Pa3Butue
JSITYIIKAY», MUKpompenapar «/Ipo3oduina» (HopMa, MyTanuu (GOpMbI KPbUIBEB H
OKpAcCKH TeJa).

JlaGopaTopHbIe M IPaKTHYECKUE PpadoThI:

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

JlaGoparopHas pabora Ne 2. «Onucanue IpUCIIOCOOJICHHOCTH OpraHu3Ma U
€€ OTHOCUTEIBHOTO XapaKTepa».

Tema 2. Bo3dHuKHOBeHUE U pa3BUTHE )KM3HU Ha 3em.ie.

Jlonay4Hble TpEACTaBICHUS O 3apOKACHUU >KU3HU. HaydHble THUMOTE3BI
BO3HMKHOBEHHUS >KM3HU Ha 3emie. aOuoreHe3 M TaHCIepMus. XUMHUYecKas
HBOMIONMS. AOHOTEHHBIM CHHTE3 OPraHUYECKUX BEHIECTB M3 HEOPTaHHUYECKUX.
DKCHEPUMEHTAIILHOE TTOATBEPKACHUE XUMUYECKOW ABOIIOIUK. HavanbHbIe 3Tamnbl
ounonornyeckor sBomonuu. ['mnoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHHE MPOTOKJETKHU. llepBble KIETKH U HMX DBOJIIOIHS.
@opMHUPOBAaHUE OCHOBHBIX IPYII KUBBIX OPraHU3MOB.

Pa3BuTue xu3Hu Ha 3emiie 1Mo ’paMm U nepuojam. Kartapxeil. Apxeiickas u
nporepo3oiickas dspbl. Ilaneo3oiickas spa u €€ mnepuoabl: KeMOPHUICKUH,
OPAOBUKCKHUH, CLIIYPUMUCKHAM, JEBOHCKUM, KAMEHHOYTOJIbHBIN, TIEPMCKHUN.

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

KaiiHo3oiickas »spa W €€ TEepUOAbl: MMAJCOrCHOBBIA, HEOTCHOBBIM,
AHTPOITOT€HOBBIM.



XapakTepucTUKa KJIMMaTa U reojoruueckux mporeccoB. OCHOBHbBIE ATallbl
HBOJIFOIIMU PACTUTEIBHOTO W KHUBOTHOTO Mupa. Apomopdo3sl y pacTeHUd u
KUBOTHBIX. [10siBIIeHHE, pacliBET U BBIMUPAHUE TPYIIT AKUBBIX OPTaHU3MOB.

CucremMa OpPraHMYECKOTO MHpa KaK OTpaKkeHUE 3BotoUUUA. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

OBOJIOLHS YeoBEKa. AHTPONOJIOTHS KaK HayKa. PazButue npeactaBieHui o
MPOUCXOXKJICHUHM 4YelnoBeka. MeToasl u3ydeHus aHTpornorene3a. CxojacTBa U
pa3InyKs 4eJI0BEKA U KUBOTHBIX. CHCTEMATUUECKOE MOJIOKEHUE YETOBEKA.

JBwxkymue  cuwibl  (hakTopsi) aHTPOINOrCHE3A. HacnencreenHnas
U3MEHYMBOCTh UM  €CTECTBEHHBIM o0TOOp. OOmiecTBeHHBI 00pa3 KU3HH,
U3TOTOBJICHUE OPYIHUM TPYJa, MBIIIUICHUE, PEUb.

OCHOBHBIEC CTaIMM U BETBU 3BOJIIOIMU YEJIOBEKA: aBCTpaonuTeku, YemoBek
yMenbld, Yemoek mnpsaMoxomsamuii, YesoBek HeaHAEPTAIbCKUHM, YenoBek
pasyMHbIii. Haxojku uCKOMaeMblX OCTaTKOB, BpeMs CYIIECTBOBAHHS, O0JIACTb
pacnpocTpaHeHus, 00BEM TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIus.

YenoBeueckue packl. OCHOBHbIE  OOJBIIME  pachl:  €BPONEOUIHAsS
(eBpasmiickasi),  Herpo-aBcTpaJioujHas  (dKBaTOpHANbHAs),  MOHTOJIOHIHAS
(asmarcko-amepukaHnckas).  UepTbl  NPHCIIOCOOJICHHOCTH  MPEJACTaBHTEICH
YEJIOBEYECKUX Pac K YCJIOBHUSAM CYIIECTBOBaHUA. EJIMHCTBO 4ENOBEUECKUX pac.
Kpuruka pacusma.

JleMOHCTpaLuM:

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

Tabomuuesl 1 cxeMmsl. «Bo3nukuoBenne CoiiHeyHOM cUCTEMBI», «Pa3Butne
opraHuueckoro wmupa», «PactutenpHas kieTtka», <«JKuUBOTHasi  KJETKa»,
«IIpokapuoTudeckasi kieTka», «COBpeMEHHas CHCTEMa OpPraHUYECKOro MHUpa»,
«CpaBHEHUE AHATOMHUYECKHX YEPT CTPOCHHS YEJIOBEKAa M YEIIOBEKOOOpPa3HBIX
00e3bsin», «OCHOBHBIE MECTa TMAJCOHTOJIOTMYECKUX HAXOJOK  MPEIKOB
COBPEMEHHOI'0 4YeloBeKka», «JlpeBHeumue moan», «JIpeBHue moam», «llepBbie
COBPEMEHHBIE JIIOIN», «HeT0BEYECKUE PACHI.

OoOopynoBanue:  Myisbku  «[IpoucxoxaeHue — demoBeka»  (OHOCTBI
ABCTPAJIONMTEKA, MUTCKAHTPOIA, HEaHIEpTaiblla, KPOMAHBOHIIA), CICIKH WIH
N300paKeHUST KaMEHHBIX OpYAHWH TEepPBOOBITHOTO dYeloBeKa (KaMHH-YOIIIEPHI,
pyOmia, ckpeOja), TCOXPOHOJOTHYCCKAs TaONMIa, KOJUICKIHS «DopMbl
COXPAHHOCTH UCKOTIA€MBIX YKUBOTHBIX U PACTCHUI».

JlaGopaTopHble ¥ NpPaKTHYeCKUE PadOThI:

[Ipaktuueckas pabora Ne 1. «M3yuenne nckomaemMbIx OCTATKOB PACTEHUN U
YKUBOTHBIX B KOJUIEKITUSX.



DKCKypcusi «DBOJIIOIHS OPTaHMYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAYYHBIN MM KpaeBeaUECKUi My3eii).

Tema 3. Opranu3sMbl 1 OKPY KaloIIas cpeaa.

DKoNorus KaK Hayka. 3aJjauyd U pa3Jeibl SKOJOTHH. MeToabl SKOJTOTHUYECKUX
MCCIIETIOBaHMI. DKOJOTHYECKOE MUPOBO33PEHNE COBPEMEHHOT'O YEIIOBEKA.

Cpenpl oOuTaHWS OPraHU3MOB. BOJHAS, HA3€MHO-BO3MYIIHAS, MOYBEHHAS,
BHYTPUOPTaHU3MEHHA.

Oxonoruueckue (axropel. Kiaccudukanus skonorudeckux (HakTOpOB:
abnoTtuyeckre, OWOTHYECKHE U AaHTPOINOreHHble. JIeHCTBHE HKOJOTMYECKHUX
(bakTOpOB Ha OPraHU3MBI.

AOGuoTtnieckue (HakTophl: CBET, TEMIIEpaTypa, BIAKHOCTh. DoTomeprou3M.
[IpucniocoOneHust  OpraHU3MOB K  JCWCTBHIO  aOMOTHYECKUX  (DAKTOpPOB.
buoniornyeckre puTMai.

buornueckue (bakTopBhI. Bunel OMOTUYECKHUX B3aUMOJICUCTBUMU:
KOHKYPEHIIU, XUIIHUYECTBO, cuMOK03 U ero (opmel. [lapasutusm, koomnepanus,
MYTyaliu3M, KOMMeHcaan3M (KBapTHPAaHCTBO, HAaXJICOHHMYECTBO). AMEHCAIH3M,
HeWTpanu3M. 3HaueHHWe OWOTUYECKUX B3aUMOJCUCTBUU [IJI CYIIECTBOBAHUS
OpPraHU3MOB B MPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKU TOmyJsiiuu. (OCHOBHBIE IOKAa3aTeNH
NOMYJISILUUA: YHUCIEHHOCTh, IUIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, IPHUPOCT,
Murpanus. J[MHaMuka 4ucIeHHOCTH MOMYJISIIUK U €€ PEeTyIIsIIuAL.

JlemoHcTpanuu:

[Toptpetsr: A. I'ymbGonbar, K. ®@. Pynbe, O. I'ekkensb.

Tabmuubl u cxemsl: kapTta «[Ipupoaubie 30HB 3emuu», «Cpeasl oOUTaHUS
opranuzmoB», «®otonepuoansm», «llomynsuum», «3aKOHOMEPHOCTH pOCTa
YUCJIEHHOCTH NMONYJISUUA UHPY30pUU-Tyhenbku», «Iluiensie menm».

JlaGopaTopHble ¥ NpaKTHYeCKHE PadOThI:

JlabopaTtopHas paborta Ne 3. «Mopdonorndeckne 0COOEHHOCTH PaCTEHUN U3
Pa3HBIX MECT OOUTAHUS».

JlabopaTopHas pabora Ne 4. «BnusiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIeyCca».

[Ipaktuueckas padota Ne 2. «[Toacu€T MIOTHOCTH MOMYJISALUNA Pa3HBIX BUJIOB
pacTeHU».

Tema 4. Coo0l111ecTBa ¥ DK0JIOrH4YecCKHUe CUCTEMBI.

CooOmiecTBOo opranu3sMoB — OuoneHo3. CTpyKkTypbl OHOLIEHO3a: BUIOBaf,
NpOCTpaHCTBEHHAs, Tpoduueckas (muiieBas). Buabl-momuHantel. CBs3M B
ouorneHose.

Dkonoruyeckne cuctembl (3kocucrembl). [loHsTne 00 3KOcHcTEME WU
ouoreorieHo3e. DyYHKIIMOHAIBHBIE KOMIIOHEHThI HIKOCHCTEMBI. TPOAYIICHTHI,



KOHCYMEHTBI, pelylleHTbl. KpyroBopoT BEIIECTB U MOTOK SHEPTUU B SIKOCHUCTEME.
Tpoduyeckue (mMUIIEBbIC) YPOBHH OSKOCUCTEMBI. [IWINEBBIE IEMH W CETH.
OcCHOBHbBIE TIOKAa3aTENM SKOCHUCTEMBI: OMomacca, MPOAYKIHSA. DKOJIOTHMYECKHE
nupamMubl:  MPOAYKIMH, YHCJICHHOCTH, Ounomacchl. CBONCTBA HKOCHUCTEM:
YCTOMYMUBOCTb, CAMOPETYIISIMS, pa3BuTue. CyKieccus.

[IpupoaHbIe SKOCUCTEMBI. DKOCUCTEMBI 03€P U PEK. DKOCUCTEMA XBOMHOTO
WJIN [IAPOKOJIMCTBEHHOTO JIECa.

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

buopa3zHoobOpasue kak @akTop ycToHuuBOCTH 3KocucTeM. CoxpaHeHue
OMOJIOTMYECKOT0 pazHOOOpasus Ha 3eMIIe.

Yuenne B. U. Bepuaackoro o O6mocdepe. ['panuiipl, coctaB u CTPYKTypa
ouochepnr. JKuBoe BemectBO u ero ¢yHkiuu. OcobeHHocTH Ouochepnl Kak
rJI00IbHONW JKOCUCTeMBI. J[MHaMuueckoe paBHOBecMe M oOpaTHasi CBSI3b B
ounocpepe.

KpyroBopoThsl BEIIECTB M OMOTCOXMMHUYECKUE IUKIIBI AJIeMEHTOB (Yriiepoa,
a30ta). 30HATBHOCTH OHocdepbl. OCHOBHBIC OMOMBI CYIIIH.

YenoseuecTBO B Ouocepe 3emiau. AHTpONOreHHble U3MEHEHUS B Ouocdepe.
['moGanbHbIE IKOJIOTHYECKUE TTPOOIIEMBI.

CocyiiecTBoBaHue MIPUPOIBI u YeJI0BEYECTRA. Coxpanenue
Oropa3HO00pa3us KaKk OCHOBA YCTOMYMBOCTH Onocgeprl. OCHOBA pallMOHAIIBLHOTO
YIOpaBICHUS NPUPOJHBIMUA pECypcaMd U HUX HUCIOJb30BaHUE. JloCTHXKEHUs
OMOJIOTHY U OXpaHa MPUPOJIBI.

JlemoHcTpauu:

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

Tabnuipl U cxembl: «IlumeBsie nenu», «bUOIEHO3: COCTaB U CTPYKTYypa»,
«IIpuponubie cooOmiecTBa», «llenmu nuTanus», «IDKoIOrHUECKas MUpaMUIA»,
«buocdepa u yenoek», «IKocUCTEMA HIMPOKOJIUCTBEHHOTO Jieca», « DKOCUCTEMA
XBOWHOTO  Jieca», «buoneno3 Bomoéma», «ArpoueHos», «lIpumepHbie
AHTPONIOTEHHbIE  BO3JECUCTBHS Ha IpuUpoay», «BaxHENIIME HMCTOYHHMKHU
3arpsi3HEHMs] BO3/1yXa W TPYHTOBBIX BOJ», «[loyBa — BaxkHe#IIas coCTaBIsIOILAs
ouochepor», «DakTopsl Aerpaganuu mouB», «llapHukoBbiit 3pdexT», «DakTopsl
pPaAMOaKTUBHOTO 3arpsi3HeHus Oumocdepp», «OO0mast cTpykTypa Ounochepbr»,
«PacnipocTtpanenue xu3Hu B Ouocdepe», «O30HOBBIM 3KpaH Ouochepo»,
«KpyroBopot yriepoaa B 0uocepe», «kKpyroBopor a3ora B pupoae».

O6opynoBanue. MoAeIb-aNIIUKausa «TUMUYHBIE OMOIIEHO3BI», TepOapuit
«PacturenbHbIe COOOIIECTBaY, KOUICKINH «bHoleH03», «Bpeaurenn BaKHEHIITIX
CEJIbCKOXO3SIUCTBEHHBIX ~ KYJBTYp», Tepbapuu W KOJUICKIIUM PACTCHUH U
JKUBOTHBIX, MPUHAJICKAIIUE K Pa3HBIM DKOJOTHYECKUM TIpyInraM OJHOTO BHJA,



Kpacnass knura Poccuiickoii ®@enepanuu, H300paK€HUsS OXPAaHSIEMBIX BHJIOB
pPacTeHUN U JKUBOTHBIX.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA IIPOTPAMMBI 11O
BMOJIOTUN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIET'O
OBPA3OBAHUIA

Cormacno ®I'OC COO, ycranaBnuBaroTcs TpeOOBaHUA K pPE3yibTaTam
OCBOGHMs  OOydarolMMHUCA TNpPOrpaMM  CpeJHero oomero o0pa3oBaHUA:
JUYHOCTHBIM, METAIIPEIMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJIbTATBI

B cTpyKType JIMYHOCTHBIX PE3yJIbTATOB OCBOCHUA IpeaMeTa «buosorus»
BBIJICJICHBI CIICYIOIIME COCTABIISIONINE. OCO3HAHME O0YYaIOIIMMUCS POCCUUCKOM
rPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSATEIIbHOCTH
U CaMOOIpPEACIICHUIO, HalU4yhe MOTHBAllUM K OOy4YeHHUIO  OHOJIOTHH,
IIeJICHANPABJICHHOE PAa3BUTHE BHYTPCHHUX YOEKJICHMM JMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M HMCTOPUYCCKUX TPAJAUIUNA Pa3BUTHS OHOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CHOCOOHOCTH OOYYarOUIMXCsi PYKOBOACTBOBATHCS B CBOECH
JNESATENbHOCTH I[IEHHOCTHO-CMBICIIOBBIMM YCTAaHOBKaMH, NPUCYIIUMH CHUCTEME
OMOJIOTHYECKOTO  00pa30BaHMs, HAJIMYHME OKOJOTMYECKOrOo IPaBOCO3HAHUS,
CITIOCOOHOCTH CTaBUTD LIEJIU U CTPOUTH KU3HEHHBIC TIJIaHBI.

JIM4HOCTHBIE PE3YyNbTATHI OCBOEHUS MpeaMeTa «bHOIOrus» JOCTUTAIOTCS B
€UHCTBE YYEOHONW M BOCHUTATEIBLHON JESITEIBHOCTA B COOTBETCTBUHM C
TPaJUIIMOHHBIMU POCCUMCKUMH COLIMOKYJIbTYPHBIMU, UCTOPUUECKUMHU U TyXOBHO-
HPaBCTBEHHBIMH IIEHHOCTSIMH, IPUHSATHIMH B OOIIIECTBE IpaBUJIAMH M HOPMaMH
MOBEJICHUS W CHOCOOCTBYIOT IIpoOIleccaM CaMOIIO3HAHHWS, CAaMOBOCIUTAHHUS U
CaMOpA3BUTHsS, PpAa3BUTHS BHYTPEHHEW TMO3UIMU JIMYHOCTH, TMATPUOTU3MA,
YBOXKEHHUS K 3aKOHY M MPABOMOPSIKY, YEJIOBEKY TPY/Jla U CTApIIEMy MOKOJIEHUIO,
B3aMMHOTO YBa)KCHHUS, OCPEKHOTO OTHOMICHHS K KYJIbTYpPHOMY HACIEIUI0 HU
TpaAuLMSIM MHOTOHAIMOHAIBLHOTO Haponaa Poccuiickon depepanuu, MpUpPOIE H
OKPY>KaIOIIEn Cpee.

JIuyHOCTHBIE pe3yibTaThl OCBOCHMsS ydeOHoro mpeamera «buonorus»
JIOJKHBI OTPaXaTh TOTOBHOCTh U CLIOCOOHOCTH O0YYarOIIUXCs PyKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOW IIE€HHOCTHBIX
OpUEHTAllUM, TO3UTUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIHMX
TPAIUIIUOHHBIM IIEHHOCTSIM POCCHMCKOro OOIIeCTBa, pacIIMpeHUe >KU3HEHHOTO
OMBITA M OMbITA JIEITEILHOCTH B MPOIIECCE pPeaU3allMi OCHOBHBIX HAaIPABJICHUM
BOCHUTATEJILHON JEATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOT0 BOCTIMTAHUS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIUN 00YUYaOIIETOCs KaK aKTUBHOTO U

OTBETCTBEHHOTO WIEHA POCCUMCKOI0 OOIIECTBA;



OCO3HAaHUE CBOMX KOHCTUTYIMOHHBIX MpaB U OOSI3aHHOCTEH, YBAKCHHE
3aKOHA M PABOIOPAJIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW JEATEIIBHOCTH MPU CO3JaHUU
y4EOHBIX MPOEKTOB, PEIICHUH YYEOHBIX M MO3HABATEIBHBIX 3a7a4, BBHIMOJHEHUH
OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TO3UIIMI0 IO OTHOUICHHUIO K
SIBJICHHUSIM COBPEMEHHOM KU3HHU U OOBSICHATS €€,

YMEHHE YUYHUTHIBaTh B CBOUX JACHCTBHSAX HEOOXOIUMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH ¢ pa3HBIMH YOCKISHUSIMHU, KYJIbTYPHBIMH IICHHOCTSIMH U
COITMAJIbHBIM MOJIOKCHUEM,

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHBIX, TMO3HABATEIbHBIX W MCCIEAOBATEIbCKUX 3a7ad, YBaXUTEIbHOIO
OTHOIIICHWS K MHEHHIO OIIMOHEHTOB MNPH OOCYXICHUU CIIOPHBIX BOIPOCOB
OMOJIOTHYECKOTO COJICPKAHNS;

TOTOBHOCThH K TYMaHUTAPHON U BOJIOHTEPCKOM JEATEIbHOCTH;

2) IATPMOTHYECKOT0 BOCTIMTAHMS

c(hOpMHUPOBAHHOCTH pOCCHUICKOMN TPaXJaHCKOU HUJIECHTUYHOCTH,
MaTPUOTU3MA, YBAXKEHUS K CBOEMY HApOJy, YYBCTBAa OTBETCTBEHHOCTHU TMEPEN]
PoauHoii, ropmoctu 3a CBOM Kpau, CBOIO PoauHy, CBOM S3bIK W KYJBTYpY,
MMPONIOE M HACTOAIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuy;

[IEHHOCTHOE OTHOIIICHHUE K MPUPOJTHOMY HACIEAUIO U MaMSTHUKAM MPUPOJIBI,
JTOCTWXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OIICHUBATh BKJIAJl POCCHUUCKUX YYEHBIX B CTAaHOBIICHHE H
pa3BuTHE OWOJOTHH, TIOHUMAHHMS 3HAYCHUS OWOJIOTMM B IIO3HAHUU 3aKOHOB
MPUPOJIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO O0IIIECTRA,;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIYKeHHIO M 3ammte (OTeuecTBa,
OTBETCTBEHHOCTb 3a €r0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

OCO3HAHUE TYXOBHBIX IEHHOCTEW POCCUICKOTO HAPOJIA;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MOBEACHNS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAIIMI0O W TMPUHUMATh OCO3HAHHBIC PELICHUS,
OPUEHTUPYACH Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U 1IEHHOCTH;

OCO3HAaHME JIMYHOTO BKJIaJa B TOCTPOCHUE YCTOWIMBOTO OYIyIIIEro;

OTBETCTBEHHOE OTHOILIECHUE K CBOUM POJAUTENSAM, CO3/IaHUIO CEMbU Ha OCHOBE
OCO3HAHHOI'0 MPHUHATHUS LEHHOCTEM CEMEWHOM KHU3HU B COOTBETCTBUU C
TpaaulusiMu Hapo10B Poccun;

4) 3CTEeTHYECKOT0 BOCIIMTAHHUS

ACTETUYECKOE OTHOIICHWE K MHpPY, BKJIIOYAs ICTETHKY ObITa, HAyYHOTO W
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPya, OOIIECTBEHHBIX OTHOIIECHUH;



MOHUMAaHHE SMOIMOHATHHOTO BO3ICHCTBHSI )KUBOU MPUPOJIBI U €€ IIEHHOCTH,

TOTOBHOCTh K CAMOBBIPQXEHHUIO B Pa3HBIX BUJAX HMCKYCCTBA, CTPEMJICHHE
MIPOSIBIISITH KAYECTBA TBOPUYECKOU JTUIHOCTH;

5) ¢u3uyeckoro BOCHUTAHUS, (POPMHUPOBAHUS KYJIbTYPbI 310POBbS H
IMOIUOHAIBHOIO0 0J1arONOJTyYHusi:

MOHMMAaHUE U peaju3alusi 3J0pOBOro M 0Oe3omacHOro olpasza KU3HU
(3mopoBoe  mHMTaHHWE, COOJIOJCHHE TUTHCHHYSCKUX TIPaBHJI W HOPM,
cOAIaHCUPOBAHHBIM pEXUM 3aHATHUH M  OTAbIXa, peryispHas (dusndyeckas
AKTUBHOCTh), OEPEKHOTO, OTBETCTBEHHOIO M KOMIIETCHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (hPM3HUECKOMY U TICUXHUYECKOMY 3/I0POBBIO;

MOHMMAaHUE IIEHHOCTH TPAaBWJI WHAWBUAYAIHBHOTO ¥  KOJUICKTUBHOTO
0€30macHOT0 MOBEICHUS B CUTYAIIUSX, YTPOKAIOIINX 3/I0POBBIO U )KU3HU JTIOCH;

OCO3HAHME TIOCICACTBUI W HEMPHUATHS BPEIHBIX MPHUBBIYCK (YIOTPEOJICHHS
aJIKOTOJIsI, HAPKOTHKOB, KypCHHSI);

6) TPyA0BOr0 BOCIIUTAHUS

TOTOBHOCTH K TPY/ly, OCO3HAHHE IIECHHOCTH MacTEPCTBA, TPYIOITIOOHE;

FOTOBHOCTh K AKTHMBHOM JEATEIBHOCTH TEXHOJOTHMYECKOW M COLHUAIBHOU
HaIpPaBJIECHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, IJIAHUPOBATH U CAMOCTOSTEIHHO
BBITIOJIHATH TaKyIO I€ITEIbHOCTD;

WHTEpPEC K pa3IuuHbIM cdhepaM mpodhecCHOHATBHON MeATeTbHOCTH, YMEHUE
COBEpILIAaTh OCO3HAHHBIA BBHIOOpP Oyaymeld mnpodeccun W peanu30BbIBATH
COOCTBEHHbBIC KU3HECHHbIC TIIaHbI;

TOTOBHOCTh M CIHOCOOHOCTh K O0Opa3oBaHUI0O W CaMOOOpPA30BaHHMIO Ha
MPOTSIKECHUU BCEU KU3HU;

7) PIKOJIOTHYECKOT0 BOCIIUTAHMS

DKOJIOTHYECKU I€JIECO00pa3HOE OTHOIICHHE K TPHPOAC KaK HCTOYHUKY
YKU3HH Ha 3eMJIe, OCHOBE €€ CYIIeCTBOBAaHMUS;

MOBBIIICHUE YPOBHS OSKOJOTUYECKOW KYJIbTYPBI: TNPUOOPETEHUE OIbITa
IUTAHUPOBAHMS TOCTYIKOB W OICGHKM WX BO3MOXKHBIX IIOCJICACTBUN IS
OKPYKaIOUIEH CPEIbI;

OCO3HAHHWE TJI00aTBLHOTO XapakTepa KOJOTHYECKUX MpoOjeM W MyTed HuX
pelieHus,;

CIIOCOOHOCTh HWCIIOJIB30BaTh MPUOOpETaeMble TMPU HU3YyYEHUU OWOJIOTHU
3HaHUS W yMEHUSA TPU PEIICHUH TPOOJIEM, CBS3aHHBIX C paIllMOHAIBHBIM
IPHUPOJIONOIL30BaHueM  (COONIIOICHHE  TpaBHJ  IOBEJICHUS B MPHUPOJIE,
HAIMpaBJICHHBIX HA COXpPAaHEHHWE DPABHOBECHS B DKOCHCTEMax, OXpaHy BHJIOB,
9KOCHUCTEM, OHOChEphI);



AKTUBHOE HENPHUATHE JCUCTBHM, NPUHOCIIIMX BPEI  OKPYN aroUEH
MPUPOTHON Cpelie, YMEHHE TPOTHO3UPOBATH HEOJIATOMPUATHBIE IKOJIOTUYSCKUE
MOCJEACTBUSI MPENPUHUMAEMBIX JICHUCTBUN U MPEIOTBPAILATh UX;

HaJIMYue Pa3BUTOr0 3KOJIOTUYECKOTO MBILIIJIEHUS, SKOJIOTHYECKON KYJIbTYPHI,
ombITa NEATEIIbHOCTH AKOJIOTUYECKON HaIIPaBJICHHOCTH, YMEHHS
PYKOBOJICTBOBATbCSI UMH B TO3HABATEIIbHOM, KOMMYHUKATUBHOM U COLHAAIBHOMN
MPaKTUKE, TOTOBHOCTH K YYaCTHIO B IPAKTHUYECKOM IESITEILHOCTH SKOJIOTUYECKOM
HaIlpaBJICHHOCTH,

8) HeHHOCTH HAYYHOTO MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKW M OOIICCTBEHHON MPAKTHKWA, OCHOBAHHOTO Ha JIHAJIOTE
KYJbTYP, CIIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIHTYPHOM MUPE;

COBEPUICHCTBOBAHUE SI3BIKOBOM M YHUTATEIIbCKON KYyJNbTYpPhl KaK CpElICTBa
B3aMMO/JICHCTBUS MEKTY JIFOJbMH U MIO3HAHUS MUDA,

NMOHMMaHUE crnernuduKU OWOJIOTUM KaK HayKd, OCO3HaHUA €€ poju B
GbopMUPOBAHUM PAIMOHATLHOIO HAYYHOTO MBIILJICHUS, CO3JaHUM 1ETOCTHOTO
MPEACTaBICHUS] 00 OKPYXaloIleM MHUpPE KaK O €IUHCTBE MPHUPOJbI, YeOBEKa U
oOIIecTBa, B MO3HAHMM MPUPOJHBIX 3aKOHOMEPHOCTEM U penieHuu MpodieM
COXpaHEHUS IPUPOITHOTO PABHOBECHH,

yOeKAEHHOCTh B 3HAUYUMOCTH OUOJOTUM JJIi COBPEMEHHOW IMBWJIN3AIINU:
oOecrieyeHuss HOBOTO YPOBHS Pa3BUTUSI MEIMIIMHBI, CO3/IaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHM, CHOCOOHBIX pelIaThb PECYpCHbIE MPOOJIEeMbl  pa3BUTHUSA
YeJIOBEUECTBA, MOUCKA MyTeH BBIXO/A W3 II100aIbHBIX YKOJIOTHYECKUX MPOOIIeM U
oOecrieueHuss  MepexoJa K  YCTOMYMBOMY  Pa3BUTHIO,  PalMOHAIBHOMY
WCIIOJB30BAaHUIO TIPUPOJHBIX PECYpCOB M (HOPMUPOBAHHMIO HOBBIX CTAHIAPTOB
KU3HU,

3aMHTEPECOBAHHOCTh, B TIOJYYCHHHM OHWOJOTUYECKHX 3HAHUW B IIEJISIX
MOBBIMICHUST OOIIEH KyJIbTYpbl, €CTECTBEHHO-HAYYHOW TpPaMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIMOHAJIBHOW I'paMOTHOCTU oOydarouiuxcs, (GpopmupyeMoi
MIPU U3YUYECHUH OUOJIOTHH,

MOHMMAHUE CYIIHOCTU METOJOB MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIOJb30BaTh TOJydyaeMble 3HAHUSA JUIA aHaiu3a u
OOBSICHEHHUSI SIBIICHUM OKPYIKAIOIIETO MUpa U MPOUCXOIAIUX B HEM M3MEHEHUH,
yMEHHE JeJlaTb OOOCHOBaHHBIE 3aKJIFOYEHHS Ha OCHOBE HAy4dHbIX (DAKTOB H
UMEIOITUXCS JJAHHBIX C IEJIbIO MTOTYYEHHUS TOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIOJB30BaTh OMOJIOTMYECKUE 3HAHUS IS
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUSX;

OCO3HAaHHE LIEHHOCTHM HAYYHOW MAESTEIbHOCTHU, TOTOBHOCTH OCYIIECTBIATH
MPOEKTHYIO M UCCIIEA0BATEILCKYIO ACATEIbHOCTh UHIUBUIYAIBHO U B TPYMIIE;



TOTOBHOCTb ¥  CIOCOOHOCTh K  HENpPEephIBHOMY  0Opa3oBaHUIO |
caM000pa30BaHUIO, K AaKTHBHOMY TOJYYEHHUIO HOBBIX 3HAaHUM MO OWUONOTHH B
COOTBETCTBHH C )KU3HEHHBIMH IMOTPEOHOCTIMH.

METANIPEIMETHBIE PE3YJIBTATBI

MertanpeaMeTHble pe3yiIbTaThl OCBOCHHS ydyeOHOro mnpenmera «buomorus»
BKJIFOYAIOT: 3HAYMMBbIC IS (OPMHPOBAHHUS MHUPOBO33PEHUS O0yYaArOIIHUXCS
MEXKTUCIUTUIMHAPHBIC (MEXKIIPEAMETHBIC) 00IMeHaAYYHbIC TOHSTHS, OTPAKAFOIIHE
IIEJIOCTHOCTh HAyYHOW KapTHUHBI MHUpa H CHeONU(PUKY METOIO0B TO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBCHHBIX Haykax (BEIIECTBO, SHEPIHsl, SBJICHHUE, MPOIECC,
CUCTEMa, Hay4yHbIH (aKT, MPUHLHUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpH4,
UCCIICJIOBaHWE,  HAONIOJICHWE, HW3MEpPEHHE,  OKCIICPUMEHT H  JIPYTHUX),
yYHUBEpCAJIbHbIC y4eOHbIC JeicTBUsA (IO3HABaTCNIbHBIC, KOMMYHHUKATHBHEBIC,

pETyJIATUBHBIC), o0ecreunBaroIme dbopmupoBaHue GyHKIHOHATBHOM
IPaMOTHOCTH ¥  COIMAJbHOM KOMIIETEHIIMM OOYyYaroluXxcs, CIOCOOHOCTD
O0y4Jarommxcs UCIIOJIb30BaTh OCBOEHHBIE MEXIUCITUTUTMHAPHEIE,

MHUPOBO33PEHUYECKHE 3HAHUS M  YHUBEpCaJbHble Yy4yeOHbIE JCHCTBUA B
ITO3HABATEJIbHON U COLUAJIBHON MPAKTHUKE.

MertanpeameTHble pe3ylbTaTbl OCBOEHHS IMPOTPAMMbl CPETHETO OOIIEro
00pa30oBaHUsl TOJIKHBI OTPaXKaTh:

OBananenue YHHBepCaJIbHBIMH y4eOHBIMU MO3HABATEeJIbHbIMH
NeCTBUSIMHU:

1) 6a30BbIe JJOrHYeCKUe TeiCTBHA:

CaMOCTOSITENIbHO  (OpPMYNIHpOBaTh W aKTyaJM3UpoOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJI30BaTh MPHU OCBOCHHHM 3HAHUN MNPUEMBI JIOTMYECKOTO MBIILJIEHUS
(ananmza, cuHTE3a, CpaBHEHHS, Kiaccu(HKauu, 0000IIECHNs), paCKPBIBATH CMBICI
OMONIOTHYECKUX TOHSATHI (BBIICISATh UX XapaKTepHbIC MPU3HAKH, YCTAHABJIMBAThH
CBSI3U C JIDYTUMHU MTOHATUSIMH);

ONpENENATh LEIW JEATEIBbHOCTH, 3aJaBas IapaMeTpbl M KPUTEPUH HX
JTOCTHXKEHHMSI, COOTHOCUTD PE3YNIBTATHI AEATENBHOCTH C MOCTABIEHHBIMU LIETIAMH;

UCIOJIb30BaTh OMOJIOTMYECKHUE MOHATUS JJIs1 OOBsICHEHUsI (PAKTOB U SIBICHUMI
JKMBOW TIPUPOJIBI;

CTPOUTHh JIOTHYECKHUE pacCyXJcHUs (MHAYKTHBHBIC, JCIyKTUBHbBIC, IIO
AHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH W TPOTHUBOPEYUS B PaCCMATPUBACMBIX
ABJICHUSIX, (DOPMYIMPOBATH BHIBOJIBI U 3aKJIFOUCHUS;

PUMEHSTH CXEMHO-MOJIEJIbHbIE cpeactBa  JUIsl  NPEACTABJICHUS
CYLIECTBEHHBIX CBS3€ M OTHOUICHHH B M3y4aeMbIX OMOJIOTMYECKHX OOBEKTax, a



TaKK€  MNPOTUBOPEUYMIl  Pa3HOr0  poja, BBIABICHHBIX B Pa3IMYHBIX
UH(GOPMALIMOHHBIX UCTOYHUKAX;

pa3palaThiBaTh IUIaH PEIICHUS MPOOJIEMBI C YYETOM aHalu3a UMEIOIIUXCS
MaTEepUaIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB,;

BHOCHUTb KOPPEKTHUBBI B JESATEIBHOCTD, OLIECHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OIICHUBATh PUCKU TTOCIEACTBUM JEATEIBHOCTH;

KOOPAMHUPOBATh M  BBINOJIHATH pabOTy B  YCIOBHSX  PEaTbHOTO,
BUPTYaJIbHOI'O U KOMOMHHUPOBAHHOI'O B3aUMOJECHCTBYS;

pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE IIPU PELIEHUH KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE el CTBUS:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MPOCKTHON JESTENBHOCTH,
HaBbIKAMHU  paspelieHus npodieM, CHOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSITEIbBHOMY ITOMCKY METO/I0B PEIIEHUS MPAKTUUECKUX 3a/1a4, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB MIO3HAHMS;

UCTIONB30BaTh pPAa3jNyYHbIe BHUIBl JEATEIBHOCTH IO TOJXYYCHHIO HOBOTO
3HAHWA, €ro HWHTEPIpeTaIfy, MNPEoOpPa30BaHUIO M TPUMEHEHHI0 B YYEOHBIX
CUTYyaIUsIX, B TOM YUCJIE TP CO3JaHUH YI€OHBIX M COIMATBHBIX MTPOCKTOB,;

(GopMHUpPOBATh HAYUYHBIM THUI MBILIUICHUS, Bla/eTh HAYYHOU TEPMHHOJIOTHEH,
KJIIOYEBBIMH MOHSTUSIMHU U METOJIaMU;

CTaBUTh M (OPMYyIUpPOBaTh COOCTBEHHBIE 3aJayd B 00pa3oBaTEIbHON
TESITEIbHOCTH U )KU3HEHHBIX CUTYaIHsIX;

BBISIBJISITH TNPUYMHHO-CIICACTBEHHbIE CBSI3M U aAKTyaJlM3MpOBaTh 3ajauy,
BBIIBUTATh TUINOTE3y €€ pelIeHUs, HaXOAUTh apryMEHThl JUIsl J0Ka3aTelbCTBa
CBOMX YTBEP:KJICHUH, 3a1aBaTh MapaMeTpbl U KPUTEPUU PELLEHHUS,

aHAIM3WPOBATh TOJYYCHHBIE B XOJI€ PpEIIECHUS 3aJayd Pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh WX JIOCTOBEPHOCTD, MPOTHO3MPOBATH U3MEHEHNE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh IEJICHANPABICHHBIN TOMCK TIEpeHOoca CPEJCTB M CIOCOOOB
NEeNCTBUS B MPO(ECCUOHATBHYIO CPEy;

yYMETh TMEPEHOCUTh 3HAHWUSA B TMO3HABATEIbHYIO W MPAKTHYECKYIO OOIacTH
KU3HECSITEbHOCTH;

YMETh UHTErPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00IacTe;

BBIIBUTATh HOBBIC HJEH, TpeiaraTh OpUTHHAIBHBIE TIOIXOJBl U PEUICHUS,
CTaBUTH MPOOJIEMBI U 33a4H, TOMYCKAIOIINE ATbTePHATHBHBIC PEIICHUS.

3) padora ¢ nHpopManmeii:

OPHEHTHPOBATHCS B PA3JIMYHBIX UCTOYHUKAX MHPOPMALUH (TEKCTE yIeOHOTO
nocoOusi, HAy4YHO-TIONMYJISIPHOM juTeparype, OHOJOTHYECKUX CIIOBapsX U
CIpaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B MHTepHETE), aHAIM3UPOBATH



nH()OpPMAIIUIO PA3TUYHBIX BHIAOB M (hOPM MIPEACTABICHHS, KPUTUYECKH OIICHUBATH
e€ TOCTOBEPHOCTh U HEMTPOTUBOPEUNUBOCTH,

GbopMyIHpPOBaTh 3alPOCHl M MPUMEHATH PA3IUYHBIC METOMBI MPU MOUCKE U
orbope Ouosorudyeckord mHpOpMaIu, HEOOXOAMMOM JJI BBITIOIHEHUS YUCOHBIX
3aj1ay;

npuoOpeTaTh OIBIT WCHOJB30BaHUS WH(GOPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHH, COBEPIICHCTBOBATH KYJbTYPYy aKTHBHOTO MCITOIH30BAHUS PA3IMUHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSATEIIbHO  BBIOMpAaTh  ONTUMAaJbHYIO  (GOpMy  IPEACTABICHUS
ouonoruueckoi uHbopMaiuu (cxempl, rpadUKH, JAarpaMMbl, TaOJUIbI, PUCYHKH
u ipyroe);

WCIIOJI30BaTh HAYYHBIM S3bIK B KayeCTBE CpeAcTBa IMpu pabore ¢
Ouonornyeckod HHPOpMAIMEH: MPUMEHATh XUMHUYECKHe, (QU3UYecKHe u
MaTeMaTUYeCKHe 3HAKU W CHUMBOJBI, (HOpMyJibl, aOOpeBUaTypy, HOMEHKIATYPY,
UCIIOJIB30BaTh W MPeoOpa3oBBIBATh  3HAKOBO-CHUMBOJIMYECKHE  CPEJCTBA
HaTJISTHOCTH,

BJIAJCTh  HaBBIKAMH  pacloO3HAaBaHWS W 3aIlUTHl  HWH(OpMAINH,
nH(OPMAIMOHHON 0€30MaCHOCTH JIMYHOCTH.

OgBianeHue yHUBepCcaJIbHBIMH KOMMYHUKATUBHBIMHU JeHCTBUAMMN:

1) o0IeHue:

OCYIIIECTBIIATH KOMMYHHUKAIIMHA BO BCeX c(pepax KM3HU, aKTUBHO yIaCTBOBATh
B JIMAJIOTe WU JUCKYCCHH IO CYIIECTBY 0OCYKAaeMoil TeMmbl (yMEHHE 3a/laBaTh
BOIPOCHI, BBICKA3bIBaTh CYXKJEHUS OTHOCHUTEIIBHO BBITIOJIHEHHS TpeiaraeMoun
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIMN JIPYTUX YYaCTHUKOB
JTAJIOTa UM TUCKYCCHH);

pacro3HaBaTh HEBEpOaJbHBIC CpPEICTBAa OOIICHHS, IOHUMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(MIMKTHBIX CHUTYaIIUH,
YMETh CMATYATh KOH(IUKTHI K BECTH MIEPETOBOPHI,

BJIAJICTh PA3IUYHBIMU CTIOCOOAMHU OOIICHHSI M B3aWMOJCHCTBUS, ITOHUMATH
HaMEpEHUS IPYTUX JIFOJICH, MPOSBIISATh YBAKHUTEIHHOE OTHOIICHUE K COOCCETHUKY
U B KOPPEKTHOU PopMme (HopMyaupoBaTh CBOM BO3PAKEHHUS,;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHSI C HCIIOIH30BAaHHUEM
SI3BIKOBBIX CPEJICTB.

2) cOBMeCTHasl IeSITeJIbHOCTD

MOHUMATh M KCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYaITBHON
paboThI IPY PEIICHUN OMOJIOTHIECKON MpoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYIIOBBIX (DOPM B3aMMOICHCTBHSI PU PEIICHUH YIeOHOM 3a/1auH;,

BBIOMpPATh TEMATHUKy U METOAbl COBMECTHBIX JCUCTBUU C Y4ETOM OOIIHMX
WHTEPECOB M BO3MOYKHOCTEH Ka)KJI0TO WieHA KOJUICKTUBA,



MPUHUMATh LEJIA COBMECTHOM JEATEIBHOCTH, OPraHU30BBIBATH W
KOOPJIUHUPOBATh AEUCTBUA MO €€ JOCTHUIKCHUIO: COCTaBJIATh IUIAH JIEMCTBUM,
pacupenensiaTh pojaud ¢ Y4ETOM MHEHHH YYaCTHHKOB, OOCYXIaTh Pe3yJbTaThI
COBMECTHO paboThI;

OLICHMBATh KA4E€CTBO CBOEr0 BKJAJAa U KaXKJOTO YYaCTHHKAa KOMAaHIbI B
OOIIMiA pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM,

MpeJiaraTb HOBBIE MPOEKThl, OLUECHUBATH HAEHU C IO3ULIHAH HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OCYILLIECTBJISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEICHHE B Pa3JIMYHBIX
CUTYaIMSIX, TPOSIBISITH TBOPYECTBO U BOOOpaXKeHUE, ObITh MHUIIUATUBHBIM.

OBJ1aJieHHe YHUBEPCAJIbHBIMHU PEryJITUBHBIMU ACHCTBUSIMM

1) camoopraHu3amusi:

UCIIOJIb30BaTh OWOJIOTUYECKUE 3HAHUS [UJIS BBIABJICHHS MPOOJIEM U HX
pelieHus B AKU3HEHHBIX U YYCOHBIX CUTYAIUSIX;

BBIOMpaTh Ha OCHOBE OHOJIOTMYECKUX 3HAHUU IIEJ€BbIE U CMBICIOBBIC
YCTAaHOBKM B CBOUX JICMCTBUAX M MOCTYINKax MO OTHOUIEHHUIO K KUBOU MPUPO/IE,
CBOEMY 3/I0POBBIO U 3JOPOBBIO OKPYKAIOIIUX;

CaMOCTOSITEJIbHO OCYIIECTBIIATh IT03HABATEIBHYIO JIESTEIbHOCTD, BBISBIATH
poOJIeMBbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3a/la4l B 00pa3oBaTEIbHOU
JESATENbHOCTHU U )KU3HEHHBIX CUTYAIUAX;

CaMOCTOSITENIbHO  COCTaBJIATh IUIAH pEHIeHUs MpoOJieMbl ¢  y4ETOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U MIPEIIIOYTCHHUIA,

JIaBaTh OLIEHKY HOBBIM CHUTYalIlHsIM;

pactIupsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX TIPEANOYTCHUH;

JieJaTh OCO3HAHHBINM BBIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pEIICHHUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO W TPOSIBICHUIO IIUPOKOW DJPYAUIMU B
pa3HBIX O0O0JIACTSIX 3HAHWUM, TMOCTOSHHO TOBBIIIATH CBOM 0O0pa30BaTENbHBIM U
KYJIbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb!

JIaBaTh OLICHKY HOBBIM CHUTYAalUMsIM, BHOCUTb KOPPEKTHBBI B JESATEIIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YIbTATOB LEISM,

BJIaJIcTh ~ HaBBIKAMU  TIO3HABATEIBbHOW  pedueKCMM  KaK  OCO3HaHMS
COBEpIIAEMBIX JEWCTBUM W MBICIUTEIBHBIX MPOILECCOB, HMX PE3YJbTaTOB H
OCHOBaHHM, MCIOJIb30BaTh MPUEMBI pedICKCUU NIl OIEHKH CUTYyalluu, BbIOOpa
BEPHOT'0O PELICHMUS,

YMETh OLICHMBAaThb PUCKM KM CBOEBPEMEHHO NPUHHUMATh PELICHHUS 10 UX
CHIKEHUIO;



IIPUHAMATh MOTHBBI W apPryMEHTBhl JPYyTMX IIPM AHAJIW3E pEe3yJIbTATOB
NEeATEIIbHOCTH;

3) npuHsTHE CeOs M IPYTUX:

IPUHUMATH ce0sl, TOHUMAasi CBOU HEJAOCTATKU U JIOCTOMHCTBA,

IIPUHUMATh MOTHMBBI W apPryMEHThl JPYIMX IIpU aHalIU3€ pe3yJIbTaTOB
NEATEIIBHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIHOKH;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULMU JIPYTOro YEJI0BEKA.

INPEAMETHBIE PE3YJIBTATBI

[TpenmerHble pe3ynpTaThl OocBoeHUs nporpaMMbl COO mo Ouosioruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crenupuueckue ais yueOHoro npeamera «buomorus»
Hay4YHbIC 3HAHMSI, YMEHHUS U CIOCOOBI IEUCTBUI MO OCBOEHUIO, HHTEPIPETALNUU U
peoOpa30BaHUIO 3HAHUM, BUJbI JIEATEIBHOCTH MO MOJYYEHUIO HOBOTO 3HAaHUS U
NPUMEHEHUIO 3HAHUI B Pa3IMUYHBIX Y4EOHBIX CUTYyallUsX, a TakKe B peabHbIX
KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C Ouonorueil. B mporpamme mnpeamerHbie
pE3yNbTaThl IPEACTABICHBI IO T0J1aM 00yUYEHUS.

[TpenmeTHbIe pe3ynabTaThl OCBOEHUS yueOHOTO mpenmeta «buomnorus» ¢ 10
Kjlacce NOJKHBI OTPaXKaTh:

c(pOPMUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTUU B CUCTEME HAYYHOI'O
3HAHMS €CTECTBEHHBIX HAayK, B (OPMHPOBAHUHU COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHHBI MHpPAa M HAyYHOI'O MHUPOBO33PEHMs, O BKIIAJ€ POCCHUHCKHUX WU
3apyOEKHbIX YUEHBIX-OMOJOrOB B pa3BUTHE OHOJOTUMH, (PYHKIMOHAIBHOU
I'PaMOTHOCTH Y€JIOBEKA JUIsl PELICHUS KU3HEHHBIX 3a/1a4;

YMEHHE PACKpPBIBATh COAEpKaHHE OMOJIOIMYECKUX TEPMHUHOB M IMOHSITHIL
KU3Hb, KJIETKa, OpraHm3M, Meraboiu3M (0OOMEH BEIIECTB MW IPEBpAIlCHHE
DHEPTHH), TOMEOCTa3 (CaMOpETyJISAIUs), YPOBHEBAsT OPTaHU3AIMS )KUBBIX CHCTEM,
CaMOBOCHpOM3Be/ICHUE (PETIPOAYKITHSI), HACICCTBEHHOCTh, HI3MEHUYMBOCTbD, POCT U
pa3BUTHE;

yMEHHUE Wu3jarath Ouojorumdeckue Tteopun (KJIETOYHAs, XPOMOCOMHa,
MyTaIlMOHHAasl, IIEHTpajbHas JOrMa MOJICKYJIApHOW Owonorun), 3akoHbl (I
Meunnens, T. Moprana, H. 1. BaBunoBa) u yueHwust (0 EHTpax MHOTooOpas3us u
NPOMCXOXKIACHUS KYJIbTYpHbIX pacTenuii H. . BaBuioBa), onpenensiTh TpaHHIIbI
UX IPUMEHUMOCTH K KMBBIM CHCTEMaM;

yYMEHHUE BJIAJIETh METOIaMH HAyYHOI'O MO3HAHUS B OMOJIOrMH: HAOIIOJEHUE U
OMMCAHUE >KUBBIX CHCTEM, IMPOILIECCOB W SBJICHUM, OpraHu3alvs U MPOBEJICHUE
OMOJIOTUYECKOTO  DKCIIEPUMEHTA,  BBIABMXKEHHWE  THUIIOTE3bl,  BBISIBICHUE
3aBHCHUMOCTH MEXIY HCCIEAYyEeMbIMU BEJIMYMHAMH, OOBSCHEHHE IMOJYUYECHHBIX



pE3yJbTATOB, MCIOJb30BAaHHBIX HAYYHBIX NOHSATUN, TEOPUH M 3aKOHOB, YMEHHE
JIeaTh BBIBOJIbI HA OCHOBAHUH IMOJIyYEHHBIX PE3YyJIbTATOB,;

YMEHHUE BBIJIEIATh CYIIECTBEHHbIE IPU3HAKH BUPYCOB, KJIETOK IPOKApPHOT U
AYKapuoT, OAHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHW3MOB, OCOOCHHOCTU
MPOLIECCOB: OOMEHAa BEIECTB M MPEBPAIEHUs SHEPIHHM B KIETKe, (POTOCHMHTE3A,
IUTACTUYECKOTO M JHEPreTHYecKoro oOMEHa, XEeMOCHMHTEe3a, MHUTO03a, Meio3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHUS, WHIAUBUIYAJIBHOIO pa3BUTUS  OpraHu3Mma
(oHTOrCHE3);

yMEHUE MPUMEHSATHh MOJYyYEHHbIC 3HAHUS ISl OOBSICHEHHUS OMOJIOTMUYECKUX
MPOLIECCOB U SIBICHUM, NIl TMPUHITHUS MPAKTUYECKUX PEIICHUI B MOBCEIHEBHOU
XKU3HU C LeJblo o0ecrieyeHus: Oe30MacHOCTH CBOErO 3/I0pOBbSl M 30POBbS
OKpY>KaroIIUX JIOACH, COOMI0IEHUSI HOPM IPaMOTHOTO TIOBEJICHHUS B OKPY KaroIen
IPUPOJIHON cpeje, NMOHMMaHUE HEOOXOAMMOCTH HCIOJB30BaHUS JIOCTHXKEHUN
COBpEMEHHOW  Oumojoruu U OMOTEXHOJNIOTUA Uil  PalMOHAIBHOTO
IPUPOAOIIOIB30BAHNUS;

YMEHUE pellaTh JJIEMEHTAPHbIE TIE€HETUYECKHE 3aJadyd Ha MOHO- U
JUTHOPUIHOE CKPEIIMBAHKE, CLEIUIEHHOE HACJIEeI0BAHUE, COCTaBIIATH CXEMBI
MOHOTHOPUAHOTO CKpEUIMBAaHUS JJsl MpeicKa3aHUsl HAacJIeJOBAHMS MPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBINOJHATH JIA0OpAaTOpPHBIE M IpakTU4YecKhe padoThl, COOII0aTh
MpaBuJIa MpU padoTe ¢ y4eOHBIM U J1a00OPaTOPHBIM 000PY/I0BAHUEM;

yMEHHE KPUTHUECKH OLEHUBATh W HHTEPIPETUPOBATH HHGOOPMALHIO
OMOJIOTMYECKOTO  COJAEp KAaHMs], BKJIIOYAIOIIYI0 IICEBJOHAYYHbIC 3HAHMUS U3
Pa3IUYHBIX UCTOYHUKOB (Cpe/icTBa MAacCOBOW MH(OpPMAIIMU, HAYYHO-TIOMYJISIPHBIC
MaTepHUallbl), STUYECKHUE AacCIeKThl COBPEMEHHBIX WCCIECIOBAaHW B OWOJIOTHH,
MeIUIMHE, OMOTEXHOJIOTHH;

yMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE U YCTHBIE COOOIIEHUS,
0000111ast OMOJIOTMYECKYI0 MH(POPMAIIMIO U3 HECKOJbKHX MCTOYHHUKOB, TPAMOTHO
UCIOJIb30BATh MOHATUIHBIN anmapaT OMOJIOTHH.

[IpenMeTHBIC pe3yabTaThl OCBOEHUS yueOHOTo mpeamera «buomorus» ¢ 11
Kjlacce JOJIKHBI OTPaXKAaTh:

c(OpMUPOBAHHOCTH 3HAHUM O MECTE U POJM OMOJIOTUU B CUCTEME HayYHOTO
3HAaHUSl ECTECTBEHHBIX HAyK, B (OPMHpPOBAHMH COBPEMEHHON €CTECTBEHHO-
HAy4YHOW KapTHHBI MHpPAa M HAYYHOI'O MHUPOBO33PEHMs, O BKIIaJ€ POCCUUCKHUX U
3apyOEKHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTUH, (QPYHKIHMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA JUIsl pELICHUS KU3HEHHBIX 33/1a4;

YMEHHE pPACKpPBIBATh COJACpKAHHE OMOJIOTMYECKUX TEPMHUHOB M MOHSITHIL:
BUJI, TIOMYJISIIIMS, TeHOMOH, IBOIIOIMS, JIBIKYIIHE CHIbI ((DaKTOPBI) SBOIIOIHH,
MPUCTIOCOOIEHHOCTh OPraHU3MOB, BHJI000pa30BaHME, 3KOJOTUYECKHE (HAKTOPHI,



DKOCUCTEMa, TMPOAYIEHTHl, KOHCYMEHTHI, PEAYIECHTHl, IENMH MUTAHUS,
AKOJIOTHYECKas MupamMua, OMoreorenos, onocdepa;

yMEHHE Wu3JaraTh OWOJIOTHYEeCKHe Teopuu (dBOMONMOHHAsS Teopus Y.
JlapBuHa, CHHTETHYECKas TEOPHUsS OJBOJIOIMH), 3aKOHbI W 3aKOHOMEPHOCTH
(3apompimeBoro cxonctBa K. M. bapa, uepenoBaHus TJIaBHBIX HANpaBJICHUH WU
nyteit sBoror A. H. CeseprioBa, yuenus o O6uocdepe B. 1. Bepnaackoro),
OTIPEENATh TPAHUIIBI KX TPUMEHUMOCTH K )KHBBIM CHCTEMaM,

yMEHHUE BJIAJIETh METOIaMH HAyYHOT'O TIO3HAHUS B OMOJIOTMU: HAOII0JIEHUE U
OMKMCAHHUE >KUBBIX CHCTEM, IMPOIIECCOB W SIBJICHUM, OpraHu3alds U MpPOBEJICHUE
OMOJIOTUYECKOTO  DKCIEPUMEHTA,  BBIJIBMXKEHHWE  THUIIOTE3bl,  BBISBIICHUE
3aBHCHUMOCTH MEXIY HCCIECyeMbIMU BEIUYUHAMH, OOBSCHEHHE IMOJIYYCHHBIX
pPE3yNbTATOB, WCIOJIB30BAHHBIX HAYYHBIX TMOHSATHUH, TEOPHH W 3aKOHOB, YMCHHE
JIeaTh BBIBOJIBI HA OCHOBAHUU TMOJIYYEHHBIX PE3yJIbTATOB,;

YMEHUE BBIICIATh CYIIECTBEHHBIE MPU3HAKKU CTPOEHUS OHOJIOTHYECKHUX
OOBEKTOB: BUIOB, TOIMYJALNNA, TMPOAYIIEHTOB, KOHCYMEHTOB, pEIyICHTOB,
OMOTeoIeHO30B W JKOCHCTEM, OCOOEHHOCTH TIPOIIECCOB. HACIIEICTBEHHOU
M3MEHYMBOCTH, €CTECTBEHHOIO0 OTOOpa, BUA000pa30BaHUSs, MPUCIOCOOJICHHOCTH
OpPraHU3MOB, JIEUCTBHUS SKOJOTUYECKUX (PAKTOPOB HA OPraHu3Mbl, TMEpeHoca
BEIIECTB W IIOTOKA DHEPrMM B DJKOCHCTEMaX, AHTPOIOTCHHBIX HM3MEHEHUU B
HPKOCHCTEMAxX CBOEM MECTHOCTH, KPYroBOpPOTa BEIIECTB U OMOr€OXMMHUYECKHUX
LIMKJIOB B Ouocdepe;

yMEHUE MPUMEHATHh MOJYyYECHHbIE 3HAHUS ISl OOBACHEHHS OMOJOTUYECKHX
IPOLIECCOB U SIBJICHUM, IJI NMPUHATHUS NPAKTUYECKUX PEIIEHUM B MOBCEIHEBHOMN
XKU3HU C IeNbl0 obOecrieyeHUs: O€30MacHOCTH CBOETO 3I0pPOBbS U 30POBbS
OKpY>KarOIIUX JIOACH, COOMI0IEHUSI HOPM IPaMOTHOTO TIOBEJICHHUS B OKPY KaroIIen
NPUPOIHON cpefe, MOHMMAaHUE HEOOXOAWMOCTH WCIOJIB30BaHUS JOCTHXKCHUN
COBPEMEHHOM OMOJIOTHH JIJIs1 pPAIIMOHATILHOTO TIPUPOAOIIOIH30BAHUS;

yMEHHUE pelaTh dJIEMEHTapHbIe OMOJIOTMUECKHUE 3a/1a4d, COCTABIISTh CXEMbI
IIEpPEeHOCa BEIIECTB U SHEPTHH B dKOCUCcTeMax (LIeMH MUTaHuUs);

YMEHHUE BBINOJIHATh JIA0OpAaTOpHBIE M MpakTUYecKue padoThl, COOII0IATh
MpaBuJia Mpu padboTe ¢ y4eOHBIM U J1a0OPATOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTHYECKH OIEHWBATh M HWHTEPHPETHUPOBATH HHGOPMAIUIO
OMOJIOTUYECKOTO  COJIEp)KaHMs, BKIIOYAIONIYI0 TICEBJIOHAYYHbIC 3HAHUS W3
pa3IMYHBIX UCTOYHHUKOB (CpeaCcTBa MacCOBOW WH(OPMAIIMU, HAYYHO-TIOMYJISIPHBIC
MaTepualibl),  pacCMaTpuBaTh  MJIOOATbHBIE  JKOJOTHYECKUE  MPOOIIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOUICHUIO K HUM COOCTBEHHYIO MO3UIHIO;

yMEHHE CO3/1aBaTb COOCTBEHHbIE MHCbMEHHBIE U YCTHBIE COOOIIEHUS,
0000111ast OMOJIOTMYECKYI0 HH(POPMAIMIO M3 HECKOJbKUX MCTOYHHUKOB, TPAMOTHO
MCIIOJIb30BATh MOHATUIHBIN anmapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosnyecTBO yacos JJIeKTPOHHbIE
HanmeHoBaHMe pa3/ieioB U TeM uudpoBbie
Ne n/m P Konrpoabnbie IIpakTHyeckue (ncpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
bubnuoreka [{OK
b 2 .
MIOHIOTI KAt Hayka 05 https://m.eds00.ru/7f41c292
JKvBBIE CHCTEMBI M UX OpPTaHU3aINS 1 bubmmorexa [JOK
P t https://m.eds00.ru/7f41c292
XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 bubmmorexa [IOK
P https://m.edsoo.ru/7f41c292
KuzHenesTenbHOCTh KIETKU 6 bubmorexa HOK
A https://m.edsoo.ru/7f41c292
PasMHOXEHNE U MTHAMBUAYAIIBHOE Pa3BUTHE 5 1 bubnnorexa [IOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
HacnencTtBeHHOCTh M N3MEHYHNBOCTH 8 15 bubnuoreka [{OK
OpTraHU3MOB ' https://m.eds00.ru/7f41c292
Ceneknust opranu3mMoB. OCHOBBI 3 bubnunoreka LIOK
OMOTEXHOJIOTHH https://m.edso0.ru/7f41¢c292
PezepBHOE Bpemst 1 bubmorexa [IOK
P P https://m.edsoo.ru/7f41c292
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 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

KosnyecTBO yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uugpoBbIe
Ne ni/n P Kontposbnble IlpakTuueckue (wnbp )
NPOrpaMMmblI Bcero o0pa3oBaTre/ibHbIE
padoThI padoTsbI
pecypcbl
bubmuoreka [{OK
1 IBOMOUHORKA GHONOTH o 1 https://m.edsoo.ru/7f41cc74
5 Bo3HuKHOBEHHE U pa3BUTHE KU3HU Ha 9 05 bubnnorexa [JOK
3emie ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 OPrasH3Mbl i OKPYKAIOWAs Cpea > L https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
4 Coo01ecTBa 1 SKOJOTUYECKHE CUCTEMBI 9 https://m.edsoo.ru/7fA1ccT4
bubnmoreka LIOK
P 2
> CICPBHOC BpeNA https://m.edsoo.ru/7f41cc74
OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5



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




HOYPOYHOE INIVTAHUPOBAHUE

10 KJIACC
KoJsun4yecTBo yacoB JJIeKTPOHHbBbIE
Ne Hara undgposbie
Tema ypoka Kontposbubie IIpakTnueckue
n/m Bcero u3yueHusi  oOpazoBaTe/ibHbIE
padoThI padoTsbI
pecypchl
bubmuoreka [JOK
1 buonorus B cucreme Hayk 1 https://m.edso00.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo/1bI TO3HAHUS KUBOU MIPUPOIBIL.
[TpakTiueckas padota Ne 1
2 «HMcnonp30BaHue Pa3IUIHBIX 1 0.5 bubmorexa LHOK
P ' https://m.eds00.ru/863e6122
METOJIOB IPH U3YICHUN
OMOJIOTHYECKUX 00BEKTOB»
3 buonornyeckue cuctemsl, MpoLECCH 1 bubnuorexa [JOK
U UX U3Y4YCHHE https://m.eds00.ru/863e6564
4 XUMHYECKHH cOCTaB KIEeTKU. Boma n 1 bu6mmoreka [IOK
MHHEPAIBHBIE COJIN https://m.edso00.ru/863e674e
bu6mmoreka [IOK
5 b .C 0 1
CATCH. LOCTAB M CTPOCHHE DETROB https://m.eds00.ru/863e6b72
®epMeHThl — OHOJIOTHYECKHEe
KaranuzaTtopsl. JJabopaTropHas
6 pabora Ne 1 «M3yuenue 1 05 bubnuorexa [JOK
KaTAJINTUYECKON aKTUBHOCTHU ' https://m.eds00.ru/863e6b72
bepMeHTOB (Ha IpUMEpe aMIJIa3bl
WM KaTaJia3bl)»
7 Yrinesonsl. JIunuael 1 bubmmorexa LOK

https://m.edso00.ru/863e6870



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

bubmuoreka [JOK

8 Hyxenrostie Knciorsl. AT® https://m.edso0.ru/863e6d5c
9 Hcropus u MeTOIbl U3y4EHHUS bubnmorexa [JOK
kietku. Kinetounas teopus https://m.edso0.ru/863e6e88
10 Knerka kak 1ieyiocTHas XuBast
cucrema
CtpoeHue dyKapuoTUYECKOM KIETKH.
Jlaboparophas pabota Ne 2
«M3yueHue cTpoeHUs KJIETOK bubnuoreka [IOK
11 pacTeHui, KUBOTHBIX, TPUOOB U 0.5 https://m.edsoo.ru/863e6ff0
OaxTepuii 101 MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢c
TOTOBBIX MUKpOTpENapaTax u ux
OTICaHUEe»
bu6mmoreka [IOK
12 OOMeH BemecTB Wi MeTaboInu3M httos://m.edso.ru/863e766¢
bu6mmoreka [IOK
13 ®otocnirres. Xemocuntes https://m.edso00.ru/863e7c98
. bubnuorexa [JOK
14 Onepretieckuii 0Omen https://m.edso0.ru/863e7aae
JKu3HeHHBIN UMK KIeTKU. [lenenue
kJeTku. Muros. JlabopaTopHas BuGmorexa [OK
15 pabota Ne 3 «Habnronenune Muros3a B 0.5 httos://m.edsoo.ru/863e7dcA
KJIETKaX KOHYMKa KOPEIIIKa JIyKa Ha
TOTOBBIX MUKpOTIpEmapaTax»
16 buocunTe3 Oenka. Peakmus bu6mmoreka [IOK
MaTPUYHOI'O CUHTE3a https://m.eds00.ru/863e796e
bubmuorexa [JOK
17 Tpascauus — Guocknres benka https://m.edsogru/863e796e
18 Hexnerounsie GopmbI )KU3HU — bubmuorexa [JOK



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

BUPYCBI

https://m.edsoo.ru/863e7540

bu6mmoreka [JOK

19 ®DopMbI pa3MHOKEHHUST OPTaHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
bu6mmoreka [IOK

2 Meii

0 eHos https://m.edsoo.ru/863e7f4a

OO6pa3oBaHue U pa3BUTHE MOJIOBBIX
kJeTok. OMmIo10TBOPEHHE.
JlaGopaTtopnast pabora Ne 4 bubnnorexa [JOK

21 0.5
«3y4eHne CTpOEHUs MOJIOBBIX https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax»

99 NunuBuayansHOE pa3BUTHE bubnuoreka [IOK
OpraHU3MOB https://m.eds00.ru/863e8436

93 I'eneTika — Hayka o bubnnorexka [JOK
HacJaeACTBEHHOCTHU U U3MEHYUBOCTHU https://m.edsoo.ru/863e86f2
3aKOHOMEPHOCTH HACTIEIOBaHUS

24 MpU3HaKoB. MOHOTHOpHIHOE bubmmorexa [TOK

P ' P https://m.edso0.ru/863e8878
CKpEIIMBaHKe
UTHOPUIHOE CKPEIIMBaHUE. 3aKOH
25 fesaBMI::Hf/Ioro HaI:)J'II;I OBaHMS bubmmorexa [JOK
a https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CuernieHHoe HaClIeJOBaHHE
npusHakoB. JlabopaTopHas pabora
Ne 5 «M3yuenue pe3ynbTaToB bubnuorexa [IOK
26 0.5
MOHOTHOPHIHOTO U TUTHOPUTHOTO https://m.edsoo.ru/863e8c60
CKpEIIMBaHUs Y IPO30(HIIbI Ha
TOTOBBIX MUKpOIIpenapaTax»
27 I'eneruka nmona. HacnenoBanue bubmuoreka [JOK



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
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

MMPU3HAKOB, CHUCIVICHHBIX C ITOJIOM

https://m.edsoo.ru/863e8c60

N3menunBocTh. HeHaciencreenHas
U3MEHYNBOCTh. JlabopaTopHas

pabota Ne 6. Uzyuenue bubnnorexa [HOK
28 . 1 0.5
MOIU(DHUKAITMOHHOW U3MEHYUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHKE BAPUALIMOHHOTO Psiia U
BapHUAIlMOHHON KPUBON»
HacnencrBeHnHas "3MEHYMBOCTb.
29 JlaGopaTopnas pabota No 7. 1 05 bubnnorexa [JOK
«AHaM3 MyTalui y 1po30(huisl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpPOIIpErapaTax»
bubmuoreka [JOK
30 Petietitka sesosexa 1 https://m.edsoo.ru/863e8d78
PesepBHsIit ypok. O60011EHIE TIO
31 teme «HacnencrBeHHOCTE U 1
U3MEHYMBOCTH OPTaHU3MOBY
bu6mmoreka [JOK
32 Cenexuits kak Hayka u npouece 1 https://m.edsoo.ru/863e9214
33 MeToap! M JOCTHIKEHUS CEIEKIIHNA 1 bu6nmoreka [JOK
pacTeHUM U JKUBOTHBIX https://m.edsoo.ru/863e9214
34 buorexHosorus xak orpacib 1 bubnnorexa [JOK
MPOU3BOACTBA https://m.eds00.ru/863e9336
OBILEE KOJIMYECTBO YACOB I10 34 4

[TPOTPAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
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

KoJsmn4yecTBo 4acoB JJIeKTPOHHBbIE
Ne Hara undgposbie
n/n Tewa ypoxa Bcero Konrpoapieie  Tpakriieckue u3yyeHHsi o0pa3oBaTe/ibHbIe
padoThI padoThI
pecypchl
1 DBOJIIOIHS M METOJIBI €€ U3yUCHHS 1 bubmorexa LHOK
https://m.edsoo.ru/863ea20e
5 Hctopust pa3BuTHs mpeacTaBICHUN 1 bubnnorexa [JOK
00 3BOJIOIINN https://m.eds00.ru/863e9570
bubmuoreka [JOK
3 MixposBomtors L https://m.edsoo.ru/863e9cle
[onmynsauus kak >eMeHTapHas
€/IMHUIIA BUJIA U HBOJIOLHH.
4 JlaGopatopnas padora Ne 1 1 0.5 bubmorexa LIOK
https://m.eds00.ru/863e99c6
«CpaBHEHHE BUJIOB 110
MOP(OJIOTHIECKOMY KPUTEPUIO»
5 JIBHOKyIIHE CUITBI (DNIeMEHTapHbIC 1 bubnuoreka [IOK
(bakTopbI) IBOITOIUU https://m.edsoo.ru/863e9da4
. bubnuorexa [JOK
6 EctecTBenHsblIi 0TOOp U €ro (popmbl 1 https://m.eds00.ru/863e9edo
Pe3ynbTaThl 3BOMIONMH:
MIPUCTIOCOOTIEHHOCTh OPraHU3MOB U
7 Bug0oOpa3oBanue. JlaboparopHas 1 05 bubnuorexa [IOK
pabota Ne 2 «Onucanue https://m.edsoo.ru/863e9fde
MIPHUCIIOCOOJICHHOCTH OpTaHN3Ma | e€
OTHOCHUTEJIBHOTO XapaKTepa»
8 Hanpasnenus u mytu 1 bubnuoreka [IOK

MaKpO3BOIIOLUN

https://m.edso0.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 3BOIIONINN

Hctopust xu3Hu Ha 3eMiIe U METOIbI

10 n
e€ n3ydeHus
1 ['unoTte3bl MPOUCXOKACHUS KUZHU bubnmorexa [JOK
Ha 3emiie https://m.edsoo.ru/863ea5a6
12 PazButue xu3Hu Ha 3emMIie 1o 3pam u bubnmorexa [JOK
Iepuo1am https://m.edsoo.ru/863ea6be
OCHOBHBIE 3TaIlbl BOTIOIUI
PacTUTENILHOTO U )KHBOTHOTO MHUPA.
[IpakTuueckas padora Ne 1 bubnuoreka [IOK
13 0.5
«/3y4yeHre HCKOIaEMbIX OCTaTKOB https://m.edsoo.ru/863ea8hc
pacTCHHIA 1 )KUBOTHBIX B
KOJUTCKIIUSX »
14 CoBpeMeHHas cucTema bubnnoreka [JOK
OpraHNu4eCcKoro Mupa https://m.edsoo.ru/863ea48e
15 DBouToIUs YeoBeKa (aHTpOIoreHes) bubmmorexa [JOK
https://m.edsoo.ru/863eac2c
16 JIBrokymiue cuiisl ((hakTopsl) bubnuoreka [IOK
aHTPOIIOr€HE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTAJIH YBOJIOIUH
YeoBeKa
18 UYenoBeueckue packl M MPUPOTHBIC bubnmorexa [JOK
aZanTaly 4eJI0BeKa https://m.edsoo.ru/863eaea2
PesepBHelit ypok. O6001IEHNE TTO
19 TeMe «BO3HUKHOBEHUE U pa3BUTHE
KHU3HU Ha 3emie»
20 DKoJorus Kak HayKa
21 Cpenbl 00uTaHUS U DKOJIOTHICCKUE bu6mmorexa [IOK



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

(bakxTopsl

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

AOGuoTtnueckue (HakTopshl.
Jlaboparopnas pabota Ne 3.
«Mopddornoruueckue 0COOEHHOCTH

. bubmmoreka [JOK
22 pacTeHuil U3 pa3HbIX MECT 0.5
https://m.edsoo.ru/863eb10e
obutanus». JlaboparopHas pabora
Ne 4. «BrnusiHue cBeTa Ha poCT U
pa3BUTHE YEPEHKOB KoJieyca»
bu6mmoreka [IOK
23 buoriieckue daxTopet https://m.edsoo.ru/863eb348
DKOJIOTHYECKHE XapaKTEPUCTUKU
nonyisiuu. [Ipaktuueckas padbora
24 Ne 2 «ITopcuért niIoTHOCTH 0.5
TIOMYJISIIIAIA pa3HBIX BUOB
pacTeHum»
o5 Coo01iecTBa OpraHu3MoOB — bubnuorexa [JOK
OHOIIEHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTUYECKNE CHCTEMBI bubmuoreka [JOK
(axocucTeMBI) https://m.eds00.ru/863eb46a
OcHOBHBIE TIOKa3aTeNN IKOCHCTEMBI.
27 DKOJIOTMYECKUE TUPAMUJBI. bubmmorexa [TOK
. https://m.edsoo.ru/863eb5fa
CaoiictBa 3xocucteM. Cykueccus
28 [IpupoHbIE S5KOCUCTEMBI
29 AHTpPOIIOT€HHBIE YKOCUCTEMBI
30 buocdepa — rnobanbHas bubnnorexa [JOK
9KOCUCTEMA 3eMIIN https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubnmorexa [JOK

ounocdepnr

https://m.edsoo.ru/863ebd16



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

32 YenoseuecTBO B Onocdepe 3emin 1
33 CocyliecTBOBaHUE TPUPOJIBI U 1 bubnnorexa [JOK
YeJI0BeYeCTBa https://m.edsoo.ru/863ebale
Peseprubiit ypok. O6001ICHIE TEMBI
34 «Coo00111ecTBa U DKOJIOTUUECKUE 1
CUCTEMBbI»
OBILEE KOJIMYECTBO YACOB I10 34 95

[TPOTPAMME



https://m.edsoo.ru/863eba1e




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIS1 YHEHUKA

METOINYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET
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