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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3zpaboTke mHporpaMmbl MO OUOJOTUM TEOPETUYECKYIO OCHOBY IS
OTIpEJEICHHs] TMOJAX0J0B K (POPMUPOBAHUIO COJEpNKAHUS Y4eOHOro MpeameTa
«buonorusi» coctaBwiIM: KoHUentyaiabHble mnonoxenus PIroC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JIel, COAEp)KaHUSA, pE3yJIbTaTOB OOydeHUs U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, TOJIOKEHUS 00 OOIIMX LIENAX U
NPUHIIMIIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHEro
oOmrero oopazoBanus B Poccuiickoit denepainu, a Takke MOJ0KEHUS O cielupuke
Ouonornu, €€ 3HAYEHWH B TIO3HAHUM >KUBOW TMPHUPOABI U 0OECIeUECHUH
CYIIECTBOBAHMS UeJIOBEUECKOro oOmiecTBa. COracHO Ha3BaHHBIM MOJIOXKEHUSM,
OTpe/ieieHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[TporpamMma no 61o0TrUM 1AaET NPEACTABICHUE O LENSIX, 00 001Iel cTpaTeruu
oOy4eHMsI, BOCHUTAHUS U Pa3BUTHUS 00YUAIOLIUXCS CPEACTBAMU YU€OHOI O MpeaMeTa
«buonorus», onpenenser 00s13aTENbHOE NPEAMETHOE COAEPIKAHUE, ET0 CTPYKTYPY,
pacnpeneneHue 1Mo paszieiaM M TeMaM, PEKOMEHIYEMYIO IOCIeA0BaTeIbHOCTh
U3y4eHHUs Y4eOHOTro MaTepuaia ¢ yu€ToM MEeXIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBSI3€H, JIOTUKM OOpa30BaTEIbHOIO MpOILECCa, BO3PACTHBIX OCOOEHHOCTEH
o0yyJarommxcs.

B nporpamMme no OMOI0THY TaK)Ke YUUTHIBAIOTCA TPEOOBAHUS K IIIIAHUPYEMBIM
JUYHOCTHBIM, METANpEeIMETHbIM M TNPEIMETHBIM pe3ylibTaraM OO0y4YeHHUs B
(dbopMupoBaHUU OCHOBHBIX BUJIOB yue0HO-103HaBaTEIbHON
NeATeTbHOCTH/YUEOHBIX JEeHCTBUM OOy4YaloIIMXCS 1O OCBOCHHUIO COJCpIKAHUS
OMOJOrNYECKOro 00pa30BaHUS.

B nporpamme no ouosnoruu (10—11 kmaccel, 0a30BbIil YpOBEHB) peaIM30BaH
OPUHLIAII TPEEMCTBEHHOCTM B HU3yYE€HUU Ouoyioruu, Omaronmapsi 4emy B Hel
IPOCMATPUBAETCS HAIPaBICHHOCTb HAa pa3BUTHE 3HAHWM, CBSI3aHHBIX C
(GbOpMHpOBAaHHEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHHUS,  LEHHOCTHBIX
OpUEHTALUN JIMYHOCTH, SKOJIOTUYECKOTO MBILUICHUS, IPEACTABICHUN O 3J0POBOM
oOpa3e XKM3HM M OEpeKHbIM OTHOUIEHHWEM K OKpY)Karouled NPUPOIHON cpene.
[Toaromy Hapsiy ¢ U3ydeHHEM OOIIEOMOJOTHYECKUX TEOPUid, a TakKe 3HAHUHU O
CTPOEHUH >KMBBIX CUCTEM PA3HOIO PAHra M CYIIHOCTH OCHOBHBIX IPOTEKAOIINX B
HUX MPOIIECCOB B MPOrpaMMe MO OMOJIOTMH YIENEHO BHUMAaHHUE HCIOJIb30BAHUIO
MOJIYYeHHBIX 3HAHUU B MMOBCEIHEBHOM JKU3HU ISl pELICHUS MPUKIAIHBIX 33724, B
TOM 4HKcie: NPOPUIAKTUKY HACJIEICTBEHHBIX 3a00JIeBaHUN 4YeNOoBEKa, MEIUKO-
T€HETUYECKOT0 KOHCYJIbTUPOBAHUS, 000CHOBAHMSI HKOJIOTHYECKH 11eJIeCO00pa3HOTro
MOBEACHUS B OKPYKAIOWUIEW NPUPOJHON Cpelle, aHAIM3a BIMSHUS XO3SIMCTBEHHOU
JeATEIbHOCTH YEJIOBEKA Ha COCTOSIHUE MPUPOJIHBIX U MCKYCCTBEHHBIX 3KOCHUCTEM.
VYcunenue BHHMMaHMS K MPUKIAIHON HAMpaBICHHOCTH YYEOHOro mpeaMera
«buonorusy NpoAUKTOBaHO HEOOXOJUMOCTBIO O0ECTIeUeHHUs YCIIOBUH JUISI peLICHHUS



OJTHOM M3 aKTyaJIbHbIX 33]a4 HIKOJIBHOTO OMOJIOrHYECKOro 00pa3oBaHusl, KOTOpas
npeanonaraet (GOpMUPOBAHUE y OOYYAIOMIMXCS CHOCOOHOCTH aJanTHPOBATHCS K
WU3MEHEHUSM JUHAMUYHO Pa3BUBAIOLIErOCS COBPEMEHHOTO MUPA.

buonorust Ha ypoBHE cpeaHero o0mero oOpa3oBaHHUS 3aHMMAET Ba)KHOE
mecTo. OHa oOecreunBaeT (OPMHUPOBAHUE y OOYyYarOIIMXCS IMPENCTAaBICHUN O
HAyYHOW KapTHHE MHUpPa, paclIupseT U 0000IaeT 3HaHHUS O KUBOHM MpHUpoje, e
OTJINYWTENIbHBIX TNPU3HAKAX — YPOBHEBOW OPraHMU3allMA W 3BOJIIOLUH, CO3HAET
yCIOBUSL  JJIA: IO3HAHUS  3aKOHOB  JKMBOM  Npupoasl, (OPMUPOBAHUSA
(YHKIIMOHAJIBHOW TPaMOTHOCTH, HAaBBIKOB 3/I0pOBOTO M Oe3omacHoro ooOpasza
KU3HM, DKOJIOTMYECKOT0 MBILUICHHS, IEHHOCTHOTO OTHOILICHHS K KUBOM MPUPOJIE
1 YEJIOBEKY.

bonbiioe 3HaueHre OMONIOrUs UMEET TAKXKE JIJISl PEIICHUs] BOCIUTATENIbHBIX U
pa3BUBAIOIIMX  3aJad  CpelHero  obmero  o0pa3oBaHUsA,  COLUAIM3ALNU
oOyuatomuxcs. M3yuenue 6uoiaoruu odecrneynBaeT yciaoBUs A (pOpMUpOBaHUS
WHTEJUIEKTYaJbHbIX, KOMMYHHKAallMOHHBIX W HH(POPMALIMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJIbTYpbl, COCOOCTBYET HMHTETpallMi OWOJOTMYECKUX 3HAHUM C
MIPEICTABICHUSIMU U3 IPYTUX YUEOHBIX IPEAMETOB, B YACTHOCTH, (PU3UKU, XUMHUU U
reorpaduu. Has3BaHHBIE MOJIOKEHUS O MpeIHA3HAYECHUH Y4eOHOro IpeamMera
«buonorus» cocraBWIM OCHOBY Ui ONPEICICHUS NOIXOJOB K OTOOpY H
CTPYKTYPUPOBAHHMIO €r0 COAEp)KaHUsA, MPEACTaBICHHOTO B Iporpamme 1o
OHOJIOTUH.

OT10op conepxanus yuyeOHoro mpeamera «buonorus» Ha 0a30BOM ypoBHE
OCYILECTBIEH C MO3UIMM KyJIbTypoCOOOpPa3HOTO MOJIXOJa, B COOTBETCTBUH C
KOTOpPBIM OOYyYaroluecs: JOJKHBI OCBOMTbH 3HAHHUA M YMEHMs, 3HAYUMbIE JIs
dbopmupoBaHusi 00IIEH KyJbTYphl, OMNpPEACISIIONIME aJeKBaTHOE IOBEICHUE
YyeJoBeKa B OKpYKarolleld MPUPOJHON cpejie, BOCTPEOOBAHHBIE B MOBCEIHEBHOM
KU3HU U MpaKTHUeCKOM aesTenbHOCTH. Ocoboe MEecTo B 3TOM cucTeMe 3HAaHUMU
3aHHUMAIOT 3JIEMEHTBI COCPKAHUSI, KOTOPbIE CIyKaT OCHOBOM At pOpMUpPOBaHUS
MPEACTABICHHM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX ~ OpPHEHTALMSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHHW3alUU
OMOJOrNYECKOro 00pa30BaHUs.

CTpykTypupoBaHHE COAEpX)aHUs Y4yeOHOro Marepuajga B IMPOTrpaMMe I10
OMOJIOTMHM OCYIIECTBICHO C Y4YETOM MPUOPUTETHOrO 3HAUYEHHUs 3HAHUHA 00
OTIIMYUTENBHBIX OCOOCHHOCTSX >KUBOW MPUPOABI, O €€ YPOBHEBOIM OpraHu3aluu U
HBOJIIOIMU. B COOTBETCTBUM C ATUM B CTPYKType yueOHoro npeamera «buonorus»
BBIJICJICHBI CIIEYIOUINE COAEPKATEIbHbIE TMHNN: «bruonorus Kkak Hayka. MeToabl
HayyHOro mno3HaHus», «KieTka xak Ouonoruueckas cucrema», «OpraHu3m Kak
Oouonoruueckas cucreMa», «CucreMa M MHOrooOpa3ue OpPraHu4ecKoro Mupay,
«IBOIOIMS KUBON NPUPOJB, « IKOCUCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.



Lens m3yuenuss yueOHoro mpeamera «buomorus» Ha 6a30BOM ypOBHE —
OBIAJICHHUE  OOYyYalONIMMHCS  3HAaHUSAMH O  CTPYKTYpHO-(QYHKIIMOHATHHON
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO0 paHra M MNPUOOPETEHHE YMEHHM
WCIIOJIb30BaTh ATU 3HAHMS JJI TPAMOTHBIX JEUCTBUI B OTHOILIEHUU OOBEKTOB
YKUBOM MIPUPOJBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

JlocTmxenue 1ienu u3ydeHus: yueOHoro npenmera «buonorus» na 6azoBomM
YPOBHE 00€CIIEUNBAETCS PEIICHUEM CIEAYIOIINX 331ay:

OCBOCHHME OOYYaIOIMMHUCS CHUCTEMbl 3HAHUH O OUOJOTHYECKUX TEOPUSX,
YUEHHSIX, 3aKOHaX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBHUIIax, CIy>KaIlUX OCHOBOU
JUIst (POPMUPOBAHUSL TPEACTABICHUN O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METOJIaX HAay4YHOTO MO3HAHMS, CTPOSHUH, MHOTO00pa3uu U 0COOCHHOCTSIX KUBBIX
CUCTEM pPa3HOr0 YPOBHS OPraHM3alMH, BBIIAIOIMIMXCA OTKPBITUAX U COBPEMEHHBIX
UCCIIEJOBaHMSIX B OMOJIOTHH;

dbopmupoBaHre y OOYy4YalOIIMXCSA IMO3HABATENIbHBIX, MHTEIUICKTYyaJIbHBIX U
TBOPYECKUX CIOCOOHOCTEW B MPOLECCE aHalIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTMM HAy4YHBIX B3IVISIIOB, WAEH W TOJAXOJOB K HM3YyYEHHUIO JKUBBIX CHUCTEM
Pa3HOTO YPOBHSI OPTaHU3aUY;

CTaHOBJIEHHE Yy oOydarommxcs oOued KyiabTypbl, (PYHKIIMOHAIbHON
I'PaMOTHOCTH, Pa3BUTHE YMEHHUM OOBSACHATH U OLICHUBATDH SIBJICHUS OKPYXKAIOLIETO
MUpa KUBOW MPUPOJIbI HA OCHOBAHUH 3HAHUI U OMbBITA, MOTYYEHHBIX IPU U3yUEHUN
Omooruy;

¢opMupoBaHue y OOydalOIIMXCS YMEHUHA WIUIIOCTPUPOBATH 3HAYEHUE
OMOJIOTMUECKUX 3HAaHUM B NPAKTHUUECKON JEATENIbHOCTH 4YEJIOBEKa, Pa3BUTHU
COBPEMEHHBIX MEIULMHCKHUX TEXHOJOTUH U arpoOMOTEXHOIOTHf;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOKHOCTH TO3HAHUS YEJIOBEKOM >KHUBOU
MPUPOJIbI, HEOOXOUMOCTU OEPEKHOTO OTHOIICHHUS K HEW, COOMI0ICHUS dTUYECKUX
HOPM IIpU MIPOBEIECHUH OMOJIOTUYECKUX UCCIIeI0BAaHUM;

OCO3HAaHUE IIEHHOCTH OWOJIOTMYECKUX 3HAHWM [JIsl TOBBIIIEHUS YPOBHS
HKOJIOTUYECKOM KYJIbTYpbI, 111 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUH B MOBCEIHEBHOM JKU3HU IS
OLICHKH TOCJIE/ICTBUIA CBOEH AESITENIbHOCTH MO OTHOUIEHUIO K OKPYXKAIOILEH cpeie,
COOCTBEHHOMY 3/I0POBbIO, OOOCHOBaHWE U COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00JIeBaHU.

B cucreme cpennero oOuiero oOpaszoBanusi «buosorusi», uzydyaemas Ha
0a30BOM YpOBHE, SBISIETCSI O0S3aTENIbHBIM YYEOHBIM TMPEIMETOM, BXOMASIIMM B
cocTaB IpeaMeTHoM obnacTu «EcTrecTBeHHO-HAYUHbIE TIPEIMETHDY.

Jlst u3ydenusi 6uojaoruu Ha 6a30BOM YPOBHE CPEIHETO 00IIero 0opa3oBaHus
orBoauTcs 68 yacos: B 10 kiacce — 34 yaca (1 yac B Henento), B 11 kiacce — 34 yaca
(1 yac B HeneMO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak HaykKa.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH HayKamu, (puiiocopueit, STUKON, SCTETUKON U MPaABOM.
Ponb Ononoruun B popMUpOBaHUU COBPEMEHHOM Hay4yHOH KapTHHBI Mupa. Cuctema
OMOJIOTMYECKHUX HAYK.

Metoabl TO3HAHUS KUBOW PUPOIbI (HAOIIOICHUE, SKCIEPUMEHT, ONMCAHHUE,
U3MepeHue, KilacCUpUKalMs, MOJETUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

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

Tabnuibl U cxeMbl: «MeToIbl MO3HAHUS )KUBOU MPUPOJIBI.

JlaGopaTopHblie M NpaKkTHYeCKUe padoThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHWe pa3IUYHBIX METOIOB IPHU
U3YYEHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBbie cucTeMbl U UX OPraHU3aIUA.

’Kusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouosoruu. OTinuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTE0IIEHOTUYECKUH ), OMOCEPHBIA.

JdeMoHCTpanuu:

Tabmuibl u cxembl: «OCHOBHBIE MPU3HAKU JKU3HW», «YPOBHU OpPTraHU3AIUU
YKABOW MPUPOIBD».

O6opynoBanue: moaesb MmoJiekyibl JIHK.

Tema 3. XumMuueckuii cCOCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKUM COCTaB KIIETKH. XHMUYECKHE DJIEMEHTBI: MaKpODJIEMEHTHI,
MHUKpPO3JIEMEHThI. Bo/la 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHUHEpaJIbHBIX BelleCTB B KieTke. [loanepskanue
OCMOTHYECKOT0 OanaHca.

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



depmeHTHI — Onosornueckue Katam3aTopbl. CTpoeHue pepMeHTa: aKTUBHBIH
1eHTp, cyocrpatHas cnenududHocTh. Kodepmentsl. Burtammubpl. Otangus
(GhepMEHTOB OT HEOPTaHUYECKUX KaTaJIu3aTOPOB.

VYrieBoibl: MOHOCaXapuabl (TIIH0K03a, pru003a U 1€30KCUpr003a), Thucaxapu bl
(caxaposza, JlakTo3a) W mHojucaxapuibsl (Kpaxmana, TJIMKOTEH, IeJTI0J03a).
buonornueckue QyHKIIUU YTIIEBOIOB.

Jlununel:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [HaApOPHIBHO-
rupodoOHbie  cBoiicTBa. buonormyeckue ¢GyHkuuu aunuaoB. CpaBHeHUE
YTJIE€BO0B, OEIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTHUU.

HykneunoBesie kucnotrel: JHK wu PHK. Hykneotuasl — MoOHOMEpHI
Hyki1enHOBBIX KucnoT. Ctpoenne u Gpynkuuu JJHK. Ctpoenne u ¢pynkuuu PHK.
Buasl PHK. AT®: cTtpoenune u GpyHKIIHH.

[utonorus — Hayka o kietke. KiietouHas Teopust — mpuMep B3aUMOICHCTBHUS
ujeil 1 PaKkToB B HAYYHOM MMO3HAHUM. MeTOAbl U3YUEHUS KICTKH.

Kierka kak nenoctHas xuBasi cucteMma. OO1ye Npu3HaKku KIETOK: 3aMKHYTasl
HapykHas MmemOpana, Moiekynsl JIHK kak reHerumdeckuil ammapaT, cuctema
CUHTE3a OelnKa.

Tunel KJIETOK: DJyKapuoTHueckas U mpokapuotudeckas. OcoOEHHOCTH
CTpOEHHUsI MPOKapHOTHYECKON KieTku. KierouHas crenka Oaktepuil. CTpoeHwue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XUBOTHOM H
IrpUOHON KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAsA CTEHKA, IIMKOKAJIUKC, UX
bynkuuu. [Tnazmarnueckas memOpana, e€ ceorictBa u QpyHkiuu. [{utomnasma u eé
opraHousibl. OgHomemOpannbie opradousl kietku: JOIIC, ammapat ['onbmxw,
nn30coMBbl.  [loyaBTOHOMHBIE OpraHOWbl KJIETKU: MUTOXOHIAPHUH, TUIACTUIBI.
[Ipoucxoxxenne MUTOXOHJApUN W Tactua. Bunbl mnactun. HememOpaHHbie
OpraHOWJIbI KJIETKU: PUOOCOMBI, KJIETOYHBIN IIEHTP, LEHTPUOJIU, PECHUYKH,
KryTUKU. QyHKIUKA OPraHOU/I0B KJIIETKU. BrirroueHus.

Anpo — perynaropHslid 1IeHTp kieTku. CTpoeHue saapa: sjaepHas 000JI0UKa,
KapuoIia3mMa, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIIECTB B KJIETKE.

JdeMoHCTpauu:

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

Jnarpammel: «PactipeiesieHne XUuMUYECKUX SJIEMEHTOB B HEKUBOU MPUPOAEY,
«PacmpeneneHne XuMUYECKUX 3JIEMEHTOB B dKUBOU MPUPOIE».

Tabmuubr u cxembl: «llepuoamdeckass TabnuIa XUMHUYECKUX DJIEMEHTOBY,
«CTpoeHne MOJIeKyJbl BOJIb», «brocunTes 0enka», « CTpoeHne MOJIEKYJIbl Oenkay,
«Ctpoenue ¢pepmenta», «Hykmennossie kuciotel. JIHK», «CTtpoeHue mMosekysibl



AT®», «CTpoeHne 3yKapuOTHYECKOW KIIETKN», «CTpOeHUE >KMBOTHOW KIIETKW,
«CTpoeHHEe pPACTUTENBbHOM KIETKW», «CTpoeHHE NPOKAPUOTUYECKON KIIETKWY,
«CTpoeHue szipa KIEeTKu», « Y IeBOAb, «JIMIuIb.

O6opyioBaHue: CBETOBOM MHUKPOCKON, OOOpYyJOBaHWE MJii IPOBEACHUS
HAOJIOCHUM, W3MEPEeHHM, SKCIEPUMEHTOB, MHUKPOIpENnaparbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIbHBIX KJIETOK.

JlabopaTtopHble U NpakTHYecKHe padoThbI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIuTUYECKONM AaKTUBHOCTHU
(dbepMeHTOB (Ha MPUMEpE aMUIIa3bl UK KaTaaasbl)».

JlabopatopHas pabGota Ne 2. «lM3ydyeHue cTpoeHHS KIETOK PACTCHUI,
KUBOTHBIX W OaKTepuil MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHKpOIpernapaTax U HX
OIHCAHUE.

Tema 4. ’KusHeaesiTe IbHOCTh KJIETKH.

OOMeH BelIecTB, WK MeTa00Iu3M. ACCUMUIIAIUS (TUTACTUYECKU OOMEH) U
JUCCUMWIAIMSA (PHEpPreTuueckuidi oOMEH) — JIB€ CTOPOHBI €JAMHOTO IMpoliecca
MeTrabonm3ma. Pojb 3aKOHOB COXpaHEHHWs BEIIECTB M DHEPruM B NMOHUMAHUU
MeTabom3ma.

Tunsl oOMeHa BelecTB: aBTOTPOGHBIN U reTepoTpodHbIil. Ponb hepmeHTOB B
oOMeHe BEIIEeCTB U MPEBPAIICHUN YHEPTUH B KIIETKE.

®ortocunTe3. CperoBas U TeMHOBag (a3pl (¢doTocuHTe3a. Peakiuun
dbotocunTeza. DPdhekTuBHOCTH (OTOCHHTE3a. 3HAUCHUE (DOTOCHUHTE3A ISl KUZHU
Ha 3emiie. BaustHue ycnoBuil cpenbl Ha (OTOCHMHTE3 U CHOCOOBI MOBBILIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMocuHTe3. XEeMOCHUHTE3UPYIole OaKkTepuu. 3HAYCHUE XEMOCHHTE3a JJIS
JKU3HU Ha 3eMIIE.

DHepreTuueckuii oOMeH B KieTke. PaciiernieHue BeliecTB, BbIJEICHUE U
aKKyMYJIMPOBAaHHE YHEPTUU B KIIETKE. DTarbl SHEpreTuueckoro ooMeHa. [ nukomnms.
bpoxenne u ero Buibpl. KuCIOpogHOE OKHCIIEHHE, WIM KIETOYHOE JbIXaHUE.
OxucnurensHoe GochopunrpoBanne. IPHEKTUBHOCTh IHEPrETUIECKOTO OOMEHA.

Peakium wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzauus reHetuueckoil nH@opManumu B KieTKe. ['eHeTHYecKkuid KOA U €ro
cBoiicTBa. Tpauckpumnuus — Matpuubli cuHTe3 PHK. Tpancnsnus — GuocunTes
Oenka. Otamnbl TpaHciasauuu. KomupoBanue ammuokuciaor. Ponbs pubGocom B
OonocuHTe3e Oenka.

Hexkiierounsie ¢popmbl xu3HU — BUpYChl. UcTtopust oTkpsiTus Bupycos (. WM.
NBanoBckuit). OCOOCHHOCTH CTPOCHHMS M JKMU3HCHHOTO IIMKJIAa BUPYCOB.
bakrepuodarn. bonesnu pacreHuid, KWUBOTHBIX W YEJIOBEKAa, BHI3HIBACMBIC
Bupycamu. Bupyc mmmynoxedumuta yenoeka (BUY) — BozOyautens CITM/]a.



OOpatHast ~ TpaHCKpumwmsi, peBepraza W  uHTerpaza. lIpodunaktuka
pacnpocTpaHEHHs BUPYCHBIX 3a00JIC€BaHUIA.

JleMoHCTpauM:

[Toptpetsl: H. K. Konbiios, . U. UBanoBckuii, K. A. Tumupsizes.

Tabmuubl U cxembl: «Tunel nutanusy, «Merabonuzmy, «MuUTOXOHAPUSY,
«OHepreTnyeckuii oomMen», «Xiopomact», «Dorocunres», «Crpoenue JIHK»,
«CtpoeHre u PyHKITMOHUPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupyce», «bakrepuodarn», «Crtpoenune u xuzHeHHbd nukia Bupyca CIIN/]a,
oaktepuodaray, «Pemmukarus JJTHK».

Oo6opynoBanue: monenu-anmnkanun «Yasoenue JIHK u Tpanckpumnius»,
«buocunTes 6enka», «CTpoeHne KIeTKu», Mojaeb cTpykTypsl JJTHK.

Tema 5. Pa3MHOkKeHMe U HHANBHUYAJbHOE Pa3BUTHE OPTAaHU3MOB.

KrnerouHnplii 1UKI, WM JKU3HEHHBIM LUK KieTku. WHTepdaza U MUTO3.
[Tpoueccel, mporekaromue B uHTepdaze. Pemnmukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIbI.
[{uToNOrM4eckue OCHOBBI PAa3MHOKEHHUS M  UHAUBUIAYAJIBHOIO  pPa3BUTHUS
OpraHU3MOB.

Henenne xnetkn — muto3. Cragum muto3sa. Ilpoueccsl, npoucxonsdmue Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYECKU CMBICT MUTO3A.

[Iporpammupyemast ruGenb KIETKH — arnomnTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecroyioe U nosnoBoe. Bunabl Oecronoro
Pa3MHOXEHUS: JEJICHHE HAJBOE, II0YKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
CIIOpO0Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHHUE. VICKyCcCTBEHHOE KIIOHHMpPOBaHUE
OpPraHMW3MOB, €r0 3HAYEHUE JJIS1 CEJIEKIINH.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJOTO.

Meiio3. Cranun meio3a. [Ipouecchl, MPOUCXOIAIINE HA CTaAusX Meno3a.
IToBenenne xpomocoM B Menose. KpoccuHrosep. bBHOJIOrMYECKUMH CMBICT H
3Ha4YEHUE MeHo3a.

["ameTorenes — mnpouecc 0Opa3oBaHUs MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBble *kene3bl: CEMEHHUKU U SIMYHMKU. OOpa3oBaHuE M Pa3BUTHE MOJOBBIX
KJIETOK — TraMmeT (CHepMaro30M], SHIEKIeTKa) — CHEpPMAaTOTeHE3 U OBOIEHE3.
Oco0eHHOCTH CTpOEHUsl SULEKIETOK MU crepMaro30ouoB. OIUIoA0TBOpEHUE.
ITaprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  pa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOUYHBIX >KUBOTHBIX:
npobiieHue, ractpyisiusi, opraHoreHe3. IloctamOpuonanbHOe paszButhe. TUIBI
NOCTAMOPHUOHAJIBHOTO Pa3BUTHA: NpsMOE, HempsiMoe (JIMYMHOYHOE). BrusHue



Cpelbl Ha Pa3BUTHE OPTAaHU3MOB, (PAKTOPHI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC
YPOJACTBA.

Poct u pazButue pacreHuil. OHTOreHEe3 IIBETKOBOTO PACTEHUS: CTPOCHHE
CEMEHH, CTAJINM Pa3BUTHUS.

JdeMoHCcTpanuu:

Tabmumpt 1 cxembl: «Dopmbl pa3MHOXKEHHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE Yy LBETKOBBIX pacTeHui», «BereratTuBHOE pa3MHOKEHUE
pactenuitn, «J/lemenue kneTku Oaktepuit», «CTpOEHHE TIOJIOBBIX KIIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounbiii mukn», «Pemmukanus JTHK», «Mutosy,
«Meriosy, «IIpsMoe 1 HenmpsiMOe pa3BUTHEY, «l 'aMeTOreHe3 y MJIEKONMUTAIOUINX U
yenoBekay, « OCHOBHBIE CTaJIMM OHTOTEHE3a.

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CnepMato30u sl
MJIEKOIUTAIOLIETO», «SIHIIEKIeTKa MIIEKOMUTAWEro», «KapuokuHe3 B KIE€TKax
KOpEIlIKa JIyKa», MarHuTHas MOJIeNb-alIuInKauus «JleaeHue KIEeTKu», MOJIEIb
JIHK, Mmonenb metadazHoi XpOMOCOMBI.

JlabopaTopHbie U NpaKTHYECKHE PadOThI:

JlaGopatopuas pabora Ne 3. «HaOmiomeHue mMuTO3a B KJIETKaX KOHYHKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOIIPENapaTaxy.

JlabopaTtopHas pabora Ne 4. «M3yueHue CTpOCHHS TMOJOBBIX KIETOK Ha
FOTOBBIX MUKPOIIPENapaTaxj».

Tema 6. HaciieicTBEHHOCTh U MK3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3aaun reHeTuku. Mictopus pa3BUTHs reHETUKU. Posb nutonorun
U OMOpPUOJIOTUM B CTAaHOBJICHWHM TE€HETUKH. Bkiag poccHiiCKUX W 3apyOeiHBIX
y4€HBIX B pa3BUTHE TEHETUKH. MeToAbl TEHETHKH (TUOPHUI0IOTHYECKUH,
IUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKuil). (OCHOBHBIE TI'€HETHYECKUE
noHsATusA. [ 'eHeTn4Yeckasi CHMBOJIMKA, UCTOJIb3yEMasi B CXEMax CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HAcJeI0BaHUs MPU3HAKOB, YCTaHOBIICHHbIE I'. Menaenem.
MonorubpuHoe CKpenMBaHue. 3aKoH eauHooOpa3usi THOPHUIOB TEPBOTO
nokoJieHus. [IpaBuiio JOMUHMPOBaHUS. 3aKOH PaCIICIVIEHU MPU3HAKOB. [ nnore3a
YUCTOTHI raMeT. [1oTHOE M HEMOJIHOE TOMUHUPOBAHUE.

JurubpuaHoe  CKpenuBaHWe. 3aKOH  HE3aBUCHUMOTO  HACJIeIOBAHUS
npu3HakoB.  lluToreHeTnueckue  OCHOBBI  JIUTHOPUIHOTO  CKPEIIMBAHUS.
AHanuzupyouiee ckpenmpanme. Mcnoap30BaHue aHATM3UPYIOLIETO CKPEIIMBaHUS
JUJISL OTIPEICJICHHS TEHOTHIA OCOOH.

CuernnieHHoe HacnenoBaHue npusHakoB. Pabora T. Moprana o cuerjieHHOMY
HAaCJIEIOBAaHUIO T€HOB. HapyieHune clerieHns TeHOB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHasi TEOpUsI HACIIEACTBEHHOCTH. | €HEeTUYECKHUE KapThl.



['enetuka moyia. XpoMOCOMHOE OMNpPEAEIICHUE M0JIa. AYTOCOMBI M TOJIOBbIE
XpoMOCOMBI. ['oMorametrHele M rereporaMeTHble OpraHu3Mbl. HaciegoBanue
MIPU3HAKOB, CLIETVIEHHBIX C MOJIOM.

N3MeHunBOCTh. BHIbI ”3MEHYMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYNBOCTH. BapranoHHbBIN psifi ¥ BapualliOHHAsT KpUBasl.
Hopma peakuuu npuszHaka. KoinuecTBEHHbIE M Kaue€CTBEHHBIE NMPU3HAKK U UX
HOpMa peakiuu. CBoCcTBa MOAUPUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBeHHasi, wiM TeHOTHUIMYECKas, W3MEHUYMBOCTb. KoMOuHaTuBHAs
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpoIecC — OCHOBA KOMOWHATHBHOMU
M3MEHYMBOCTUA. MyTalmoHHas U3MEHUYNBOCTh. Kimaccudukammsi MyTanuii: TeHHbIC,
XpPOMOCOMHBIE, TeHOMHBIE. HacToTa U MpUYKMHBI MyTauuid. MyTareHHble (PaKTOPBHI.
3aKOH rOMOJIOTHYECKHUX PSAIOB B HacliencTBeHHOM n3menunBoctu H. M. BaBuiosa.

BHesinepHas HaclieICTBEHHOCTh U U3MEHYUBOCTb.

I'enernka uyenoeka. Kapumortun uyenoBeka. OCHOBHBIE METOABI T€HETHKH
YeJIOBEKa: TCHECATOTHYCCKIM, OJIM3HEI[OBBIM, IIMTOTCHETHYCCKHM, OMOXMMHUYCCKUH,
MOJIEKYJISIPHO-TE€HETUUECKHM. CoBpemenHOE ONPENICIICHHE Tr€HOTHUIA!
MOJTHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[M[]P-ananu3a. HacnencTtBeHHble 3a00JieBaHUS 4YEJIOBEKA: TeHHBbIE OO0JE3HHU,
00JIe3HU C HACJIEIACTBEHHOM MpPeApacloiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
Comartnueckue u TreHepaTuBHbe MyTanuu. CTBOJOBBIE KJIETKHU. [IpuHIUIIBI
3I0POBOT0 00pa3a MKU3HU, TUATHOCTUKHU, MTPOPHIAKTUKA U JICUEHUS T€HETUYECKUX
Oomne3Hel. MenuKo-reHeTHYeCKOe KOHCYJIbTUPOBAHHME. 3HAUYECHUE MEIUIIMHCKOMN
TeHETHKH B MPEAOTBPAIICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHNN YEIOBEKa.

JlemoHcTpanum:

[Toptpersr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabnuibl u cxembl: « MOHOTHOPHUIHOE CKPEIIMBAHKE U €T0 IIUTOTeHETUYECKasI
OCHOBA», «3aKOH PACIICIIJIEHUS U €r0 IUTON€HETUYECKAsi OCHOBa», «3aKOH YUCTOTHI
rameT», «JlurubpunaHoe ckpemmBanuey, «Llutonornyeckre OCHOBBI AUTUOPUTHOTO
CKpelIMBaHusD», «Menosy, «B3auMoaecTBre aeIbHbIX TEHOBY, «l €HeTHYeCcKue
KapThl pacTeHUH, )KUBOTHBIX M 4eJoBeKay, «[ eHeTnka moisia», «3aKOHOMEPHOCTHU
HACIIEJIOBaHUsI, CLUEIUICHHOTO C ToJioM», «KapuoTumnbl yeaoBeKa U >KMBOTHBIXY,
«Bunpl uzsmeHunBoCTHY, «MoaudukalmoHHas HU3MEHUYHMBOCTHY, «HacnmemoBanue
pesyc-daktopay, «I'eHeTrka rpyIn KpoBu», « MyTalluOHHAsI U3MEHYUBOCTHY.

O6opynoBanue: MojAeIU-amIuKaun «MOHOTHOPUIHOE CKpEIIUBAHUEY,
«Hemonmunoe momuHupoBanuey, «JlurnbpumHoe ckpemmBanue», «llepexpéct
XPOMOCOM», MEKPOCKOTI 1 MUKpoTipenapart «JIpo3zoduinay (Hopma, MyTaruu GOpMbI
KPBUIBEB U OKPACKU TeJa), repoapuit «I opox moceBHOM».



JlabopaTopHble M NpaKkTHYeCKHEe PadOThI:

JlaGopatopHas pabota Ne 5. «V3ydeHme pe3ynbTaTOB MOHOTHOPHIHOTO U
JUTHOPUIHOTO CKPEIIUBAHUS y IPO30(HIbI HA TOTOBBIX MUKPOIIPENapaTax».

JlabopaTtopHas pabora Ne 6. «M3yuenrne MoauUKAIIMOHHON W3MEHYUBOCTH,
MIOCTPOCHUE BapUALIMOHHOTO PsA/Ia U BApUALMOHHON KPUBOWD.

JlabGopaTtopHas pabora Ne 7. «AHamu3 MyTaluid y Apo30(uiIbl Ha TOTOBBIX
MUKpOIpenapaTax».

[Ipaktuueckass pabora No 2. «CocTaBieHHe W aHAJIU3 POJIOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenexknusi opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuus Kak Hayka M Ipolecc. 3apOKICHUE CEIEKUUU U JTOMECTUKAIUS.
VYyenune H. U. BaBuiioBa o eHTpax MPOUCXOXKACHHUSI © MHOTO00pa3usi KyJIbTYPHBIX
pacteHuil. LIeHTpbI TPOUCX0KIEHHS JOMAIIHUX )KUBOTHBIX. COpT, MOpOa, IITaAMM.

CoBpeMeHHbIE METO/IbI celeKIUuu. MaccoBblii M1 UHAUBUAYATbHBIA OTOOPHI B
CEJEKIIMU pPACTEHUNM U KUBOTHBIX. OIIEHKa JKCTephepa. bIM3KOpoacTBEHHOE
cKkpeluBaHue — uHOpuAMHT. Yucras nuHus. CKpelmMBaHUE YHUCTBHIX JIUHUU.
['erepo3uc, wnu rudbpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIAMHI.
Otnanénnast rudbpuanszanus u e€ ycnexu. MickyccTBeHHbIN MyTareHes u nojyyeHue
HOJIATIONIOB. JIOCTHKEHNUS CENEKIIMYA PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonorus kak OTpacib MPOU3BOACTBA. |'€HHAs HMHKXEHEpHUs. ITaIbl
co3ganusi pexomOuHantHoM JIHK wu Tpancrennsix opranu3zMoB. Kierounas
uHxeHepus. Kierounsle KyapTypbl. MUKPOKIOHAIBHOE PAa3MHOKEHUE PACTEHUM.
KiioHupoBaHue BBICOKONPOAYKTUBHBIX CEJIBCKOXO3SMCTBEHHBIX OPraHU3MOB.

Okojoruueckre W dTtudeckue  mpoosmembl. MO -  reHetruyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JemoHcTpanuu:

[Toptpers: H. 1. Basuiios, 1. B. Muuypun, I'. JI. Kapneuenko, M. .
HNBaHoB.

Tabnuupl u cxeMbl: Kapta «lIeHTpbl MPOUCXOXKACHUS U MHOTO00pa3us
KYJbTYPHBIX pacTeHuit», «I[lopoasl 1oMalHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pactenuity, «Otnanénnas rudpuanzanusy, «Padotsl akanemuka M. @. MBaHoBay,
«Ilomumnongus», «OO0bekTh OuoTexHosorun», «Kierounsie KymbTypel U
KJIOHUpOBaHHe», « KOHCTpyHpoOBaHHE U MEPEHOC T€HOB, XPOMOCOM).

O6opynoBaHue: MYJISKH TUIOJ0B U KOPHETIIOAOB IUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUS».

JlaGopaTopHblie ¥ NpakTU4YecKue padoThbi:

Okckypcust «OCHOBHBIE METOABI UM JOCTHXKEHUS CEJEKIUU PACTEHUU U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIINIO, MJIEMEHHYIO bepmy,



COPTOUCTIBITATENIbHBIA ~ yYaCTOK, B TEIUIMYHOE XO3AKCTBO, JAOOPaATOPHIO
arpOYHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. JBorOMOHHAsST OHOJIOTHA.

[TpennochlIKM BO3HMKHOBEHMSI HBOJIIOLIMOHHOW TEOPUH. OBOJIIOLUOHHAS
Teopusi U €€ MecTo B OMoNOruM. BiusHuE 3BONIOIMOHHON TEOpUM Ha pa3BUTHE
OHOJIOTUU U APYTHUX HAYK.

CBuzerensctBa 3BoMONUU. [lameoHTONOrMYECKHE: MOCIEI0BATENBHOCTD
HOSIBJICHUS BHUJOB B HAJICOHTOJOTMYECKON JIETOIHUCH, MEPEXOAHBIE (POPMBIL.
buoreorpaguueckue: cxoncTso U paznnuue ¢payH u (Gaop MaTepuKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M PA3IU4Msl SMOPHOHOB pa3HBIX BHUIOB
MO03BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHbIC, AHAJIOTHYHbIE,
pPYJIMMEHTApHBbIE OpPraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMHUYECKHE: CXOJCTBO
MEXAaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX IyTeH y BCeX
OpraHU3MOB.

OomonnonHass tTeopus Y. JlapBunHa. IIpeanochUIKM BO3HUKHOBEHUS
JapBuHU3Ma. JIBHOKylIME CHJIBI 3BONIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHE IIPU OIPAaHUYEHHOCTH PECYPCOB, HEONpEEIEHHAsT W3MEHYMBOCTD,
O0opb0a 3a CyIecTBOBaHKE, €CTECTBEHHBIM OTOOD).

Cunretnueckas Teopus sBosionnu (CTI) 1 €€ OCHOBHBIE MOTO0KEHHUS.

MuxkposBosorus. [lomynsus kak eAMHUIA BUAA U SBOJIIOLUU.

JBrxymue cuiibl ((pakTopbl) 3BOJIOLMKM BUAOB B Mpupojae. MyTallMOHHBINA
Ipolecc M KOMOMHATHBHasT M3MEHYUBOCTH. [lomynsiiuOHHBIE BOJHBI U JIpeud
reHoB. M30iums 1 Murpanusi.

EctecTBeHHBII 0TOOp — HamnpaBisgiomuili ¢gakrop 3Bomouud. DPopMbl
€CTECTBEHHOTO 0TOOpA.

[IpucnocoOneHHOCTh OpraHU3MOB KakK pe3yJbTaT 3BoJouud. [Ipumepst
MPUCTIOCOOJICHHUI Y OpraHu3MoB. ApoMoph03bl U HAHOATATITAIIIH.

Bun wu BumooOpazoBanue. Kputepum Buma. OcHoBHBIE  (DOpPMBI
BUJ1000pa30BaHus: reorpaduueckoe, IKOJI0THYeCcKoe.

MakposBonmorusi. PopMbl  3BONMIONUU:  (uUileTUYECKas, JIUBEpreHTHas,
KOHBEpreHTHas, napauenbHas. HeoOpaTuMocTh 3BOJIONUY.

[IponcxoxIeHnEe OT HeClEeUUaTM3UpPOBaHHBIX MpeakoB. [Iporpeccupyromas
crnenquanu3anus. AJanTuBHas paguarus.

JdeMoHCcTpanuu:

[Toptpetsr: K. JIunnen, XK. b. Jlamapk, Y. Japsun, B. O. KoBanescknii, K. M.
bap, 3. I'ekkenb, . Mromnep, A. H. CeBepiios.



Tabmuibl u cxembl: «Pa3BuTHEe oprannyeckoro Mupa Ha 3emiiey, «3apoIbIIm
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOppObI  3a
cyliecTBoBaHue», «EcTecTBeHHBI 0TOOP», «MHOrooOpasue COpToB paCTEHUID,
«MHoroo6pazue  mopoa  KMBOTHbIX»,  «llomymsimum»,  «MyTanuoHHas
U3MEHUYUBOCTHY, «Apomopdo3b», «Uaunoamantanum», «OOmas aereHepanus»,
«/IBmxymue cunbel 3Boouun», «Kapra-cxema wmapmpyra nyremectBuas Y.
HapBuna», «bopnba 3a cyuiecTBoBaHuE», «IIpucnocoOIeHHOCT, OpPraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHUE», « IKOJIOTHIECKOE BUI000PAZOBAHUEY.

OO6opynoBaHuE: KOJUIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIONOB U CeMsiH, KosuieKiusi «[IpuMepsl 3alUTHBIX MPUCTIOCOOJICHUN Yy
KUBOTHBIX», MOJIeTb «OCHOBHBIC HAIPABICHUS 3BOJIIOIUNY», OOBEMHAS MOJIEIb
«CTpoeHue ToJIOBHOTO MO3ra TO3BOHOYHBIX).

buoreorpaduyeckas kapra wmupa, KoJuleKiusa «DOpMBI COXPAHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHWil», Monenp ammmkanus «llepekpéct
XpPOMOCOM», BIIaXKHBIE ITpenapathl «PazButune HacekoMoroy, « PazBuTue Jasarymkm,
MuKponpenapar «/Ipozoduia» (Hopma, MmyTanuu GopMbI KPbUIBEB U OKPACKH TENA).

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlabopatopHas pabdota Ne 1. «CpaBHeHHE BHUIOB MO MOP(OJIOTHUECKOMY
KPUTEPHUIOY.

JlabGopartopHas padota Ne 2. «Onucanue npucnoco0IEHHOCTH OpraHu3Ma 1 €
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE *KU3HU Ha 3emue.

JloHayuyHbIe TIPEACTABIEHUS O 3apOXKICHUM XKU3HU. HayuyHble TUnoOTE3BI
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 W MaHCHepMHs. XHUMHUYECKas
HBOMIONUS. AOHMOTEHHBIM CHUHTE3 OpPraHWYECKUX BEIIECTB W3 HEOPraHUYECKHX.
DKCHEPUMEHTAIBHOE TTOATBEPKIACHUE XUMUUECKOW IBOIOIMA. HavabHbIe 3Tamnbl
ounonornyeckoi sBomoruu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYP U BO3HUKHOBEHHE MPOTOKJIETKHU. IlepBble KIETKM M HMX IBOIIOLMA.
DopMUPOBAHUE OCHOBHBIX T'PYIII )KUBBIX OPTaHU3MOB.

Paseutne xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxein. Apxenckas u
npotepo3oiickas dpbl. llaneo3olickas spa u €€ mNepuoibl: KEeMOPUUCKUH,
OPAOBHUKCKHH, CHITYPUHUCKHN, J€BOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3so30iickas 3pa 1 €€ nepruoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaliHo3zoiickags »3pa W €€ mnepuoAbl: MaJCOT€HOBBIM, HEOTE€HOBBIM,
AHTPOMOTE€HOBBIM.

XapakTepucTKa KJIMMaTa U TeoJornyeckux mpoiieccoB. OCHOBHBIE Tallbl
HBOJIIOIIUU PACTUTEILHOTO M JKMBOTHOTO MHpa. ApomMopdo3bl y pacTeHHN U
KUBOTHBIX. [TosiBJIEHHE, paclBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.



Cucrema OpPraHMYECKOro MHUpa Kak oOTpaxeHue 3Boitounud. OCHOBHBIE
CUCTEMATUYECKUE IPYIIbI OPraHU3MOB.

OBOJIOLHA YeT0BEKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTue npeactaBieHuil o
MPOUCXOKICHUHM YeJIoBeKa. MeTronbsl HW3ydeHusi aHTponoreHesa. CxoncrtBa u
pa3IMyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHUE YETOBEKA.

JBrxyuiue cuibl (pakTopbl) anTponorere3a. HacineacteenHas '3BMEHUUBOCTh
U eCTeCTBeHHbIN 0TOOp. OOIIeCTBEeHHBIN 00pa3 >KU3HU, U3TOTOBICHUE OPYIUi
TPYyZa, MBILIJIEHUE, PEYb.

OCHOBHBIE CTAIUM W BETBU JBOJIIOIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMenbi, YemoBek mnpsaMoxonsmuid, YenoBeKk HeaHAEpPTaNIbCKuM, YernoBek
pazymHbIi. Haxonku MCKOmaembIX OCTaTKOB, BpEMSl CYIIECTBOBAaHHSA, 00IacTb
pacnpocTpaHeHus, 00BbEM TOJIOBHOTO MO3Ta, 00pa3 KU3HHU, OPYIH.

YenoBeueckre packl. OCHOBHblE  OOJbIIME  pachl:  €BPOMNEOUHAs
(eBpasmiickasi),  Herpo-aBCTpajoujiHas  (dKBaTOpUaibHasl),  MOHTOJIOMJHAS
(a3maTcko-amMepukaHckas).  UepTsl  NPUCHOCOOJEHHOCTH  MPEACTaBUTENEH
YEJIOBEUECKUX pac K YCJIOBHUSM CYIIECTBOBaHHWS. EIMHCTBO 4YeNOBEYECKUX pac.
Kputuka pacusma.

JlemoHncTpanum:

[Toptpetsl: ®@. Penu, JI. Tlactep, A. M. Onapun, C. Mwuiep, I'. FOpu, 4.
apBuH.

Tabmuupel 1 cxembl: «Bo3nukHoBeHne CoaHeuHON cHCTEeMbl», «Pa3BuThe
opraHuyeckoro mupa», «PacturenpHas wierka», <«OKUBOTHas  KIETKay,
«IIpokapuotnueckas kietka», «COBpeMEHHas CHUCTEMa OPraHUYECKOrO0 MHPaAY,
«CpaBHEHHE aHATOMHUYECKHX 4YEpT CTPOCHHUS YelIOBEKa U YeOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa NaJCOHTOJOIMYECKMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4EJIOBEKa», «JlpeBHenmme moan», «/lpeBHue monm», «llepBbie
COBPEMEHHBIE JI0N», «HenoBedecKrue pacs».

O6opynoBanue:  mymsiku — «lIpoucxoxkiaenue — yenmoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEpTallblla, KPOMAaHBOHIIA), CIJICTIKK WJIU
U300pKEHHUSI KAaMEHHBIX OpYIud NEepBOOBITHOTO YeIoBeKa (KaMHHU-YOIIEPHI,
pyOumsia, ckpebnia), TreoXpoHoJoruueckas Ta0numa, Kouiekuusa «Dopmbl
COXPAHHOCTHU UCKOMAEMbIX KUBOTHBIX M PACTCHUIN.

JlaGopaTopHblie 1 NpakTHYeCKUE PadOThI:

[IpakTuueckast pabora Ne 1. «/3ydeHue MCKOMaeMbIX OCTAaTKOB pacTeHUU U
YKUBOTHBIX B KOJUIEKLIUSAX).

DKCKypcusl «IBOJIIOIUSL OPraHUYeCcKoro Mupa Ha 3emie» (B €CTECTBEHHO-
HayYHBIN WM KPaeBEeIUECKUN My3eil).

Tema 3. Opranu3msl U OKpYy:Kamomias cpeaa.



DKOJIOTHSl KaK HayKa. 3aJaud ¥ pa3aeibl 3KOJOTMU. METOoIbl KOO HYECKUX
UCCJIEI0BAHNN. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MMOYBEHHA,
BHYTPUOPTAHU3MEHHAS.

Oxonornueckue (axropel. Knaccudukanusa skonorudeckux (HakTOpOB:
abnoTnyeckue, OWMOTHYECKHME U aAHTPOIOreHHbE. JIEHCTBUE HKOJIOTMYECKUX
(GhaKTOpOB Ha OPTAHU3MBI.

AOGuoTtnueckue (HakTophl: CBET, TEMIIEpaTypa, BIAKHOCTb. DOTONEPUOAU3M.
[IpucnocoGnenusi OpraHU3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buosiornueckue puTMBl.

buoTtnueckue ¢aktopsl. Bunbl OnoTHYECKUX B3aUMOICHCTBUI: KOHKYPEHITHS,
XUIIHUYECTBO, cCUMONO3 U ero (opmel. Ilapazutusm, koomepanusi, MyTyalusM,
KOMMEHCAJIU3M (KBapTHUPAHCTBO, HAXJEOHUYECTBO). AMEHCAIN3M, HEUTpaIu3M.
3HaueHne OMOTHMYECKHMX B3aMMOJCHCTBHM [Js CYLIECTBOBaHHUS OPraHU3MOB B
IPUPOAHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTepUCTUKH monyjsiuud. (OCHOBHBIE IOKa3aTeian
NOMYJSLMNA: YHUCIEHHOCTh, IIOTHOCTh, POXKJIa€MOCTb, CMEpPTHOCTb, MPHUPOCT,
MuUrpanvs. J[MmHaMuKa YACIEHHOCTH MOIYJISLUU U €€ PEryIsaius.

JemoncTpanum:

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

Tabmuupbl u cxemsl: Kapta «l[Ipupognsie 30HbI 3emum», «Cpenbl oOUTaHUS
opranusmoBy», «®Portonepuoanusm», «llomymsauum», «3aKOHOMEPHOCTH pOCTa
YHCIEHHOCTHU NOMYJIAIUU HHPY30pun-Tyhpenbkny», «[lumessie nenm».

JlaGopaTopHblie 1 NpakTHYeCKUE padoThI:

JlaGopartopnas pabota Ne 3. «Mopdonornyeckue 0COOCHHOCTH PaCTEHUM U3
pa3HbIX MECT OOMTAHUS.

JlabopaTtopHas pabora Ne 4. «BnusiHrie cBeTa Ha pOoCT U Pa3BUTHE YEPEHKOB
KOJIeycay.

[Ipaktruueckas pabota Ne 2. «IloncyéT NIOTHOCTH NOMYJISUNA Pa3HbIX BUIOB
pacTeHu».

Tema 4. Coo01miecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiectBO opraHu3zmMoB — OuorieHo3. CTpyKTypbl OHOIIEHO3a: BUAOBas,
MPOCTpaHCTBEHHAsA, Tpoduueckass (mumenas). Buabl-momuHanTtel. CBsizu B
OHOIIEHO3E.

Dkonornueckrue cuctembl (dkocucteMsbl). [loHsaTne 00 »skocucTemMe W
ouoreoneHoze. DyHKIUOHATBHBIE KOMIIOHEHTBI 3KOCHCTEMBI: TMPOAYIEHTHI,
KOHCYMEHTBI, peAYLEHThl. KpyroBopoT BEMIECTB U MOTOK 3HEPIUU B HIKOCUCTEME.
Tpoduueckue (muieBbie) ypoBHU 3KocucTeMbI. [IuieBble nenu u cetu. OCHOBHbBIE
MOKa3aTelid KOCUCTEMbI: OHoMacca, MPOAYKIUSA. OKOJIOTMYECKHUE MHPAMMIIbI:



OPOAYKIINH, YWCICHHOCTH, OuomMacchl. CBOICTBAa SKOCHUCTEM: YCTOWYHBOCTD,
camoperyJsinus, paputue. CyKueccus.

[IpupoaHbIe PKOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCHCTEMA XBOMHOIO
WJIU ITUPOKOJIUCTBEHHOTO JIEca.

AHTpONOrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCUCTEMBI.
buonornyeckoe u X034iCTBEHHOE 3HAUEHHE arpO3KOCHCTEM U YPOOIKOCUCTEM.

buopasznooOpasue kak QakTtop ycroWunBocTH dKocucTteM. CoxpaHEHHE
OMOJIOTUYECKOT0 pazHooOpasus Ha 3emiie.

VYuenune B. W. Bepnaackoro o Ouocdepe. ['panuiipl, coctaB U CTPyKTypa
ouoceprr. Kuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OHochepbl Kak
rI100anbHOM 3KOCHCTEMBI. JlMHAMUYEeCcKOoe paBHOBeCHE W oOOpaTHas CBA3b B
ouocdepe.

KpyroBopoTsl BemiecTB 1 OMOr€OXMMHUYECKHE LIUKIIBI 3JIEMEHTOB (yriepoaa,
a30Ta). 30HAIBHOCTh OMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emin. AHTPONIOTEHHBIE U3MEHEHHUs B Onocdepe.
['1o6abHBIE IKOIOTHYECKUE TIPOOIIEMBI.

CocymiecTBoBaHM€e NPUPOBI U yesoBeyecTBa. CoxpaHeHue OnopazHooOpasus
KaK OCHOBa ycroiunBocTH Ouocgepbl. OCHOBAa palMOHAIBHOIO YIPaBICHUS
MPUPOIHBIMU PECYPCAMU U UX UCIONb30BaHue. JlocTHkeHus: OMOJIOTUN U OXpaHa
MPUPOJIBI.

JlemoHcTpanum:

[Toptpetsl: A. [Ix. Tencnu, B. H. Cykaués, B. 1. BepHaackuii.

Tabmuubr u cxemsl: «llumeBbie nenu», «bUoIEHO3: COCTaB U CTPYKTYypay,
«IIpuponnbie cooOmiecTBay, «llemu nuranusy, «IKoJoTHYECKasT TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA
XBOMHOTO  Jiecay, «buoneno3s Bomoéma», «Arpouenos», «lIpumepnsie
AHTPOITOIE€HHBIE BO3ACHUCTBUS HA IPUPOAY», « BakHENIINE UCTOYHUKHU 3arPSI3HEHUS
BO3J/lyXa W TPYHTOBBIX BOJ», «llouBa — BakHeiIIas coctamistonias ounochepo»,
«®DakTopel  nerpamaumd  nouB»,  «llapHukoBwii  3ddexT»,  «DakToOpbl
pPaZOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OOmas crpykrypa Ouochepb»,
«Pacnipoctpanenue xu3Hu B Ouochepe», «O30HOBBIA 3KpaH Ouocheps»,
«KpyroBopot yrinepozaa B Ouocdeper», «KpyroBopot azota B Ipupoae».

O6opynoBanue: Mojaeb-anmukanus «TunudaHble OMOLIEHO3b», TepOapwHii
«PacTtutenbHble co00IIEeCTBAY, KoJUIeKuun «buoiienos», «Bpenurenu BaxxHeUIInX
CEJIbCKOXO3SIICTBEHHBIX KYJIbTYP», TepOapuu U KOJUIEKIIUHA PACTEHUIN U dKUBOTHBIX,
MPUHAJJICKAIIUE K PA3HBIM SKOJIOTUUECKUM TpyIinam oJHOro Buaa, KpacHast kauura
Poccuiickoit ®enepanmn, wu300paKEHUS OXPaHSEMbIX BHUJOB pACTCHUUA U
YKUBOTHBIX.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOIPAMMBI 110
BMOJIOTUN HA  BA30BOM  YPOBHE CPEAHEI'O  OBLIET'O
OBPA30OBAHIA

Cormacho ®I'OC COO, ycranaBiauBarTCs TpeOOBaHUA K PE3YJIbTaTaM
OCBOGHMs  OOy4alolMMHUCSA TMPOrpaMM  CpeaHero oomero oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType NMYHOCTHBIX pE3yJIbTATOB OCBOCHUA IpeaMeTa «buomorus»
BBIJICJICHBI CIIEAYIONIME COCTABIISAIONINE: OCO3HAHHWE OOYYaIOIIMMUCS POCCUICKON
rPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIBHOCTH
U CaMOONPEACIICHUIO, HaJlWyhe MOTHUBAIlMM K  OOy4YeHHI0O  OHOJIOTHH,
I[eJICHANpPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pa3BUTUS OHOJOTHUUECKOTO
3HaHUs, TOTOBHOCTh M CMOCOOHOCTHh OOYYarOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITENbHOCTH I[I€EHHOCTHO-CMBICTOBBIMM  YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAJIMYME HKOJOTHMYECKOTO ITPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH 1I€JIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JIn4HOCTHBIE PE3ynbTAaThl OCBOEHUS NpeaMeTa «bHOIOrus JOCTUTaKOTCA B
€IUHCTBE YYEOHOM U BOCIHUTATEIHHOM JEATCIIBHOCTH B COOTBETCTBUU C
TPAJIUILIMOHHBIMU POCCUMCKUMHU COLUUOKYJIbTYPHBIMU, ICTOPUYECKUMH U JyXOBHO-
HPAaBCTBEHHBIMU IICHHOCTSIMH, IMPUHSATHIMA B OOIICCTBE MpaBUIaMHU M HOpPMaMU
MOBEJICHUSI W CIOCOOCTBYIOT IIpoOIleccaM CaMOIIO3HAHUS, CAaMOBOCIIUTAHUS U
CaMOpA3BUTHUSA, PpA3BUTHUS BHYTPECHHEHW TMO3ULMUU JIMYHOCTH, NATPUOTU3MA,
YBAXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIIOBEKY TPyJa U CTApIIEMy MOKOJICHUIO,
B3aMMHOTO YBa)XXCHHUS, OCPEKHOIO OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TPAAULUSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Opupoae U
OKPY>KaIOIIEH Cpee.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus»
JIOJKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYarOIIUXCSl PYKOBOJCTBOBAThCS
chOpMHUPOBAHHON BHYTPEHHEW TMO3WIIMEH JIMYHOCTH, CHUCTEMOWM I[E€HHOCTHBIX
OpUEHTAll{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3ZHEHHOTO
OTbITA M OMbITA JIEITEILHOCTH B MPOIIECCE Peaau3alii OCHOBHBIX HAIpaBJICHUH
BOCITUTATEJIbHOM JIESTEIbHOCTH, B TOM YHUCJI€ B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMN 00YYAIOIErocst KaK aKTUBHOTO U

OTBETCTBEHHOTO WI€HA POCCUICKOI0 OOIIECTBA;



OCO3HAHUE CBOMX KOHCTUTYITMOHHBIX ITPAB U 00S3aHHOCTEH, yBaKEHUE 3aKOHA
U TIPaBOIOPSIKA;

TOTOBHOCTBH K COBMECTHOU TBOPUYECKOMN NEATCILHOCTH MPHU CO3/TaHUN YISOHBIX
MPOCKTOB, pEIICHUH Yy4YeOHBIX M TO3HABATCIBHBIX 3a/a4, BBIIOJIHEHUHU
OMOJIOTMYECKUX IKCIICPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TIIO3HMIIMIO TI0 OTHOIICHHWIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHHUE YUYWUTHIBATh B CBOMX JACHCTBHUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOIO
B3aMMO/ICHCTBUS JIIOJICH C Pa3HBIMHM YOCXKICHUSAMH, KYJIbTYPHBIMUA LIECHHOCTSMU U
COIIMAJIBHBIM TTOJI0KEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOIIECCE COBMECTHOT'O BBIMOJHECHHUS
y4eOHBIX, TMO3HABATEIBHBIX U HCCIEAOBATEIbCKUX 3a/lady, YBaXUTEIHLHOTO
OTHOIIICHHS K MHEHHUIO OIIMIOHEHTOB IpPU OOCYXXJICHHH CIIOPHBIX BOIIPOCOB
OMOJIOTHYECKOTO COJICPKAHNS,

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakIaHCKOU MEHTUYHOCTH, TAaTPUOTU3MA,
YBOKEHHUS K CBOEMY HapoJly, YyBCTBA OTBETCTBEHHOCTH Tiepesi PoauHoi, roppoctu
3a CBOM Kpal, cBOIO PojvHY, CBOM S3BIK M KYJbTYpPYy, IPOIUIOE W HACTOSIEE
MHOTOHAIIMOHAJBHOrO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOILICHUE K MPUPOTHOMY HACJIEAUIO U MaMSTHUKAM TIPUPO/IBI,
JIOCTHXKEHUSIM Poccuu B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJICHHUE U
pa3BuUTHE OWOJOTHHM, TOHHMAaHUS 3HAYCHHS OHWOJIOTHM B TIO3HAHUH 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBRA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIYKEHHIO M 3amuTe OTeuecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUIICKOTO HAPOJa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO MMOBEICHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYSACH Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U 1IEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYUBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJIUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEWHOM KWU3HU B COOTBETCTBUU C
TpaauusiMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs ACTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIIICHU;



MOHMMAaHUE AYMOIUOHAIBHOTO BO3/ICUCTBUSI )KUBOM MPUPO/BI U €€ LICHHOCTH;

TOTOBHOCTh K CAMOBBIPDQKEHHUIO B Pa3HbIX BUIAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIIATH KAYECTBA TBOPUECKOM JIMYHOCTH;

5) ¢pusuuyeckoro BoCHUTAHUA, (POPMHUPOBAHMUS KYJLTYPHI 30POBbSI U
IMOIUOHAIBHOTO 0JI1ATONOTyYHS:

MOHMMAaHUE U peann3aliysi 310pOBOro 1 6€30MacHOro o0pasa KHU3HU (310POBOE
MUTaHKUE, COOJIIO/ICHUE TUTUEHUYECKUX MPABUI U HOPM, COATaHCHPOBAHHBIN PEKUM
3aHATHM W OTHbIXa, peryisipHas (Qusuyeckas akTUBHOCTh), OEpPEKHOTO,
OTBETCTBEHHOTO M KOMIIETEHTHOI'O OTHOIICHHUS K COOCTBEHHOMY (DU3UYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

MOHMMAHUE IIEHHOCTH TPaBUJl HHJIUBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHHWE MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YIOTpPEOIICHUS
QJIKOTOJIs, HAPKOTUKOB, KYPEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HAHHE LIEHHOCTU MacTEpCTBa, TPYAOIO0HE;

TOTOBHOCTh K AaKTHUBHOHM JESITEIBHOCTU TEXHOJOTMYECKOM M COLMAIBHON
HaIpPaBJICHHOCTU, CIIOCOOHOCTh MHUIIMUPOBATDH, TIAHUPOBATh U CAMOCTOSATEIHHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

MHTEpEC K Pa3IMYHbIM cepam MnpodhecCHuOHANbHON AESTEIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud H  pealn30BbIBATH
COOCTBEHHBIC KU3HECHHbIE TIJIaHbI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKEHUU BCEU KU3HH;

7) IKOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKH 11eJIeCO00pa3HOE OTHOIICHHUE K MTPUPOJIE KaK UICTOUYHUKY JKU3HU
Ha 3eMJie, OCHOBE €€ CyIlIECTBOBAHUS;

MOBBINICHUE YPOBHA OKOJOTHYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
MJJAHUPOBAHUSI TIOCTYNKOB W OIEHKH WX BO3MOXHBIX TOCJIEACTBUNA ISt
OKPYKaIOUIEN CPEeIbl;

OCO3HAaHHWE TI00ATBHOTO XapakTepa 3KOJOTMYECKHX Mpo0jeM M MmyTed uX
peuieHus;

CIIOCOOHOCTH UCIOJIB30BAThH MPUOOPETAEMBbIE TTPU N3YUCHUU OUOJIOTHH 3HAHMSI
W YMEHHMS TpHU PEIICHUH TMpoOJieM, CBSI3aHHBIX C  paldOHAJbHBIM
IPUPOAOIIOIL30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHS B MPUPOJIE,
HaIpaBJICHHBIX Ha COXPAaHEHHWE pPAaBHOBECHUS B JKOCHUCTEMAaxX, OXpaHy BHUJIOB,
AKOCHUCTEM, OrOCchephl);



AKTUBHOE HENPUATHE NEUCTBUM, IPUHOCAILNX BPEI OKPYKAIOLIEW TPUPOTHON
cpelle, YMEHHE MPOTrHO3UPOBATh HEOJATONPUSATHBIE SKOJOTMYECKHUE MOCIEICTBHS
PEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;

HAJIM4HME PA3BUTOIO KOJIOIMYECKOTO MBILIUICHUS, SKOJIOTUYECKON KYJIBTYpHI,
OIbITa NEATEIbHOCTH DKOJIOTMYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMM B ITO3HABATEJIbHOW, KOMMYHMKATHBHOM M COLUAIBHOU
IIPAKTUKE, TOTOBHOCTH K YYAaCTHUIO B IPAKTHYECKOMN EATENBHOCTH IKOJIOTMYECKON
HaIIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

C()OPMUPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOI'O Ha JUAJore
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPILIECHCTBOBAHNE SI3BIKOBOW M YWTATEIbCKOM KYJBTYpPbl KaK CpEACTBa
B3aUMOJICUCTBUS MEXY JIFOAbBMU U TIO3HAHUS MUPA;

NMOHMMAaHWE creruduKd OWOJIOTMM KaK HayKH, OCO3HAHHUS €€ poJikd B
(GOpMHpPOBAHUM PALMOHAIBHOTO HAYYHOI'O MBIIIJIEHUS, CO3JIaHUU IIEJIOCTHOTO
IpeACTaBIeHUs] 00 OKpYXalolleM MHpPE KaK O €JUHCTBE NMPUPOJbI, YEIOBEKa U
o0miecTBa, B MO3HAHUM HIPUPOJHBIX 3aKOHOMEPHOCTEH W pElIeHHU MpoOsIeM
COXpPAHEHMs IIPUPOJIHOIO PAaBHOBECHS,

yOEXKIEHHOCTh B 3HAUMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIM3AIUU:
oOecrieyeHuss HOBOIO YpPOBHS PAa3BUTUSA MEAMIMHBI, CO3JIaHHUE NEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh pPEeCcypcHble  MPOOJIEMBI  Pa3BUTHS
4eJI0BEYECTBA, TIOUCKA MyTeH BBIXOAA U3 INIOOATBHBIX KOJIOTHYECKUX MPOoOJIeM U
o0ecrieueHuss  Mepexoja K  YCTOMUMBOMY — Pa3BUTHIO,  pallMOHAJIbHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpCcOB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KHU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUM OWOJOIMYECKUX 3HAaHUH B LEJIX
NOBBILICHUSI OO0IIEH KyJNbTypbl, €CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM TPaMOTHOCTH OOydarommxcs, GopMHpyeMOit
IIPU U3y4YE€HUH OMOJIOTHH;

MTOHMMAHHUE CYHIHOCTH METOJOB ITO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM WCIIOJIb30BaTh IMOJy4YaeMble 3HAHUA JJIs aHaiu3a |
OOBSICHEHHSI SIBICHUM OKPYXKAIOIIEr0o MUpPa M MPOUCXOASIIMX B HEM U3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOYEHHMS] Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOIIMXCS JAHHBIX C LIEJIbIO MTOIYYEHHUS JOCTOBEPHBIX BBIBOJOB;

CHIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIB30BaTh OMOJIOTUYECKUE 3HAHUSA IS
pelieHus: IpobJieM B PeaIbHBIX )KU3HEHHBIX CUTYaIINAX;

OCO3HAaHHWE LEHHOCTH HAYYHOM JESATEIbHOCTH, T'OTOBHOCTH OCYILECTBIATH
MIPOEKTHYIO U UCCIEA0BATENBCKYIO AEATEIbHOCTh HHIAUBUAYAJIBHO U B TPYIIIIE;



FOTOBHOCT M  CHOCOOHOCTH K  HENPEPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHUM MO OHOJOrMU B
COOTBETCTBHHU C KU3HEHHBIMH ITOTPEOHOCTSIMH.

METANIPEAMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3yiabTaTbl OCBOEHMsI yuyeOHOro npeamera «buomorus»
BKJIIOYAIOT: 3HAUYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0Yy4aIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPaXKAOLIUE
IEJIOCTHOCTh HAYYHOW KapTUHBI MHpa W CHeHU(HUKYy METOJOB TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIHs, SIBICHUE, MPOIIECC,
CUCTEMa, Hay4yHbIM (DaKT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCleI0BaHNE, HAOII0IEHNE, U3MEPEHUE, IKCIIEPUMEHT U IPYTUX ), YHUBEPCAJIbHbBIE
ydyeOHble JEHCTBUA (IMO3HABATEIbHbIE, KOMMYHHKATUBHBIE, DPETYJISTHBHBIE),
obecneunBaromye GopMUpoBaHue (QyHKIMOHATIBHON IPaMOTHOCTU U COLMAIBHOMN
KOMIETEHIIMM ~ O0YyYarolMXcs, CHOCOOHOCTh OOydYaroluXcs HMCIOJIb30BaTh
OCBOCHHBIE MEKIUCLIUIIIMHAPHBIEC, MUPOBO33PEHUYECKIE 3HAHUS U YHUBEPCAJIbHBIC
y4eOHbIE IEMCTBUS B TO3HABATEILHON M COLUAIIbHOMN MPAKTHKE.

MeTtanpenMeTHbIE PE3yJIbTaThl OCBOCHHSI MPOrPaMMbl CPEIHEr0 OOIIEro
00pa30BaHUsI JOJKHBI OTPAXKATh:

OBananenue YHHMBEPCAJIbHBIMH y4eOHBIMU M03HABATEJIbHBIMH
AeCTBUSIMM:

1) 6a3oBble JJorMYecKHue JAeiicTBUA:

CaMOCTOATENbHO  (QOPMYyJIHMpPOBAaTH W aKTyallU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh INPU OCBOCHWHM 3HAHUW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(ananu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(UKAIIUU, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE NMPU3HAKU, YCTAHABIIMBATH
CBSI3U C IPYTUMH MOHATUSAMH);

ONpENENATh LENU JEATEIbHOCTH, 3aJaBas IapamMeTpbl W KPUTEPUH UX
JNOCTHXKEHHSI, COOTHOCUTD PE3YJIBTATHI AEATENBHOCTH C TOCTABICHHBIMU LIEISIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATUS I 00bsICHEHUS (DAKTOB U SBJICHHIM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTMYECKHE PACCYXICHUS (MHIYKTUBHBIE, JEAYKTUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHBOPEYMS B PAaCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYJIIMPOBATH BHIBOIbI U 3aKIIOUEHUS;

MPUMEHSTH CXEMHO-MOJIENIbHBIE CPEACTBA JUIsl TPEACTABICHUS CYIIECTBEHHBIX
CBA3€H M OTHOLIEHWH B H3y4yaeMblX OHOJIOTMUECKHMX OOBEKTaX, a TaKxKe
IPOTUBOPEUHMI PA3HOTO pPOJa, BBIIBICHHBIX B Pa3IUYHbIX HHPOPMAIIMOHHBIX
VUCTOYHHKAX;



pa3pabatrbhiBaTh IJIAH PEIICHUS MPOOJIEMBbI ¢ Y4ETOM aHAIM3a UMEIOUIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIHTATOB
LIEJISIM, OLICHUBATh PUCKU NIOCIIECIACTBUN ACATEIBHOCTH;

KOOPAMHHUPOBATH U BBIMOIHATH paOb0OTY B YCIOBUAX PEAILHOTO, BUPTYaIbHOTO
¥ KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE TP PEIICHUN KU3HEHHBIX MPOOIIEM.

2) 0a30BBI€E HCCJIE0BATEILCKHE NeHCTBUA:

BJI/IETh HaBBIKAMU Y4€OHO-HUCCIIEI0BATENBCKON U MPOEKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspellieHuss MpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY IMOMCKY METO0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB NO3HAHUS;

WCIIOJIB30BaTh Pa3JIMYHbIE BUJIBl JACITEIBHOCTH 10 IOJIYYEHHIO HOBOTO
3HaHUS, €ro HUHTEPIpEeTAlUU, MPeoOpa3OBaHUI0O M TMPUMEHEHUI0 B YYE€OHBIX
CUTYalIMsIX, B TOM YHCIIE IPHU CO3/IaHUH YYEOHBIX U COLMATIBHBIX IPOEKTOB;

(GbopMHpOBaTh HAYYHBI TUI MBILLJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMH;

CTaBUTb M (HOPMYIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsIX;

BBISIBJIATh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBATh 3ajady,
BBIJIBUTaTh TUINOTE3Y €€ PEIICHUS, HAXOAUTh apTyMEHTHI ISl J0Ka3aTeIbCTBAa CBOMX
YTBEPKJICHHM, 3a/1aBaTh IApaMETPbl U KPUTEPUHN PELLICHHUS;

aHAIM3UPOBaTh IIOJIyYEHHBIE B XOJE PELICHHsS 3aJa4d  pPe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JTOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYILIECTBIISTh LEJICHAINIPaBICHHbIN TMOUCK MEepeHoca CPEACTB M CHOCOOOB
JEHCTBUS B MPOPECCUOHANBHYIO CPELLY;

YMETh NEPEHOCHUTh 3HAHUS B IO3HABATEIbHYIO M MPAKTHYECKYHO OOJacTH
KU3HEIEATEeIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, MpEIaraTb OPUTrMHAJIbHBIE MOAXOJbl U pPELICHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ uHpopmMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(pOpMaIUK (TEKCTE y4eOHOro
nocoOusi, HAy4YHO-IIOMYJIIPHOM JUTeparype, OHOJOTMYECKHX CIIOBapsiAX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHeTe), aHAIM3HpPOBATh
UHGOPMAIIMIO PAa3IMYHBIX BUIOB U (POPM IpECTaBICHUS, KPUTUUECKU OLEHUBATh
e€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;



bOopMyIUPOBaTh 3aMPOCHl U MPUMEHSATh PA3JIMYHBIE METOIbI MIPH TOUCKE U
orbope Omonornyeckol MHpOpMalru, HEOOXOAUMOM JIJIs1 BBHITIOJHEHUS YUEOHBIX
3aj1ay;

npuoOpeTaTh OMBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYI0  (GOpMy  TpEACTABICHUS
ounosiornyeckor nHGopManuu (CxeMbl, rpadUKd, TUarpaMMbl, TAOJIHUIIbI, PUCYHKU U
Apyroe);

UCIIOJIb30BaTh HAyYHBIA fA3BIK B KayeCTBE CpeAcTBa Npu paboTe C
Owonornyeckor HWHPOPMANMEH: TPUMEHATh XUMHYECKHE, (HU3UYECKUE W
MaTE€MaTUYeCKHe 3HaKU W CUMBOJBI, (HOpMYJbl, aOOpeBHAaTypy, HOMEHKIATYpY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATh  3HAKOBO-CHUMBOJIMYECKHE  CPEJICTBA
HarIsiAHOCTH;

BJIQJICTh ~ HAaBbIKAMU  pAaClO3HABaHUS W 3alUTBl  WHOOpPMaLNH,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OBJaieHne YHUBEPCAIbLHBIMI KOMMYHUKATHBHBIMM J1€/iCTBUSIMU:

1) o0menmne:

OCYIIECTBIISATH KOMMYHHUKAIIMK BO BceX chepax KU3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTe€ WM JMCKYCCHUU O CYIIECTBY OOCYXJaemMoil TeMbl (YMEHHE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATH CYKJCHHUS OTHOCUTEIBHO BBIMIOJHEHUS MpeajiaraeMoin
3a/1a4d, YYUTHIBATh MHTEPECHI U COTJIACOBAHHOCTH IMO3UIUN APYrUX YYAaCTHHUKOB
JMasora Wil TUCKYCCUN);

pacno3HaBaTh HeBepOalbHBIE CpeAcTBa OOIEHWS, [MOHMMATh 3HAYCHUE
COIIMAILHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUS KOH(MIUKTHBIX CHUTYaIlUH,
YMETbh CMSATYATh KOH(PJIUKTHI U BECTU MEPETOBOPHI;

BIAJCTh PA3IUYHBIMU CIIOCOOAMHU OOIIEHUS M B3aUMOJICUCTBHS, MTOHUMATh
HaMEPEHUS IPYTUX JIOJIEH, MPOSBIATh YBAKUTEIHLHOE OTHOIIIEHUE K COOCCETHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3pPEHHUS C HMCIOJb30BaHUEM
SI3LIKOBBIX CPEJICTB.

2) coBMecTHas J1esITeJIbHOCTh:

MOHMMATh U HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW U WHIAWBUIYAITHHOU
paboThI MpU PEIICHUN OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MIPUMEHEHHUS TPYIINOBBIX (DOPM B3aUMOJICHCTBUS TIPHU PEIICHUU yueOHOU 3a/1a4H;

BBIOMpPATh TEMATHKy W METOJbl COBMECTHBIX JEUCTBHM C yd&€TOM OOIIUX
MHTEPECOB U BO3MOXKHOCTEN KaXKJI0T0 YJIeHA KOJIJIEKTUBA;

NPUHUMATh 1€JIM  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJAMHUPOBATH JIEUCTBUA IO €€ IOCTUKEHUIO: COCTABIATH IUIAH JEHCTBUM,



pacnpeneniaTb poid ¢ Y4ETOM MHEHHMHM YYaCTHHUKOB, OOCYXKIaThb pPE3yJbTaTbhl
COBMECTHOM padoThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/Ia M KAXI0r0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3ynbTaT 1Mo pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/iaraTb HOBBIE MPOEKTHI, OLECHHMBAaTh HUIEU C TMO3ULUUA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE IIOBEJECHUE B Pa3IUUYHBIX
CUTYaIMSIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

OBJiaeHne YHUBEPCAIbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMH:

1) camoopranu3anusi:

UCIIONBb30BaTh OHMOJOTHYECKHE 3HAHUS U BBIABICHUS MPOOJIEM H HX
pelIeHUs B )KU3HEHHBIX U YUEOHBIX CUTYyaIUsIX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMUECKHX 3HAHUU II€JIEBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX JAEHCTBHSX M MOCTYIKAaX MO OTHOWIEHUIO K KUBOW MPHUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBbI0 OKPYKAIOIIUX;

CaMOCTOATENIbHO OCYIECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIIATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3aJlauyd B 00pa30oBaTEIbHON
JEATEIIbBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOSATENILHO COCTABJISITH IIJIaH PEIICHHUS TPOOJIEMBI C YUETOM UMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUN;

JlaBaTh OLICHKY HOBBIM CUTYaIIUsIM;

pacuIMpsTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHUI;

JienaTh 0CO3HAHHBIN BEIOOD, apryMEHTHUPOBATH €r0, OpaTh OTBETCTBEHHOCTH 32
pelIeHuE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO W MPOSBICHUIO IIMPOKOW SPYAHMIMHA B
pa3HbIX 00JIaCTAX 3HAHUW, TOCTOSHHO TOBBINIATH CBOM OOpa30BaTEIbHBIN U
KYJIbTYPHBIA YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHUTYyallUsiM, BHOCUTh KOPPEKTHUBBLI B JICSITEIHLHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BIAJ€Th HABBIKAMH  TIO3HABATENBHON  pedIeKCMH  KaK  OCO3HAHMS
COBEpIIAEMBIX JEUCTBUM UM MBICIUTEIBHBIX MPOLECCOB, MX pE3yJbTaTOB U
OCHOBAHMM, MCIOJb30BaTh MPUEMBI pe@IeKCUU ISl OLEHKU CHUTyallluH, BHIOOpA
BEPHOT'O PEILICHUS;

YMETh OILICHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEIICHUS MO MX
CHUKEHHIO;

NPUHUMATh MOTHBBI M apryMEHTbl APYTUX NPU aHalIU3€ pe3yJIbTaToB
NEeSATEIbHOCTH;



3) npuHATHE ce0sA U APYTHUX:

IPUHUMATH ce0sl, MTOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

OPUHUMATh MOTHBBI W apryMEHTBhl APYrMX IPU AaHAINU3E€ pe3yJIbTaTOB
NESITENIbHOCTH;

IpU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLIMOKY;

pa3BUBATh CIOCOOHOCTH TOHUMATh MUP € TIO3UIMH JIPYTOr0 YEJIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

[TpenmeTtHbie pe3ynpTaThl ocBoeHusi mporpammel COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crielupruyeckue s yueOHoro npeamera «buonorus
HAy4YHbIC 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUM 1O OCBOCHUIO, UHTEPIIPETAIIUN U
npeoOpa30BaHUI0 3HAHWM, BUBI JAESITEIBHOCTH IO MOJIYYEHUIO HOBOIO 3HAHUS U
INPUMEHEHUIO 3HAHUU B Pa3MYHbIX y4E€OHBIX CHUTyalUAX, & TaKKE€ B peajbHBIX
KU3HEHHBIX CUTYallUsX, CBA3aHHBIX Cc Ouosorueid. B mporpamme mnpenmMerHbie
Pe3yJIbTaThI MIPEACTABICHBI IO roJIaM 00yUYEHUSI.

[TpenMeTHbIE pe3yabTaThl OCBOEHUS ydeOHoro mpeamera «buonorus» ¢ 10
Kjlacce JOJKHBI OTPaXKaTh:

c(OpMHPOBAHHOCTh 3HAHUN O MECTE U POJIKM OMOJIOTMH B CUCTEME HAy4YHOIO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHHBI MHMpPa M HAyYHOI'O MHMPOBO33PEHMS, O BKJIAJIE POCCUHCKHUX U
3apyOEKHbIX yUYEHBIX-OMOJIOrOB B pPa3BUTHE OHOJOTMH, (PYHKIUMOHAIBHON
IPaMOTHOCTH Y€JIOBEKa JUIsl pEICHUs )KU3HEHHBIX 3a/1a4;

YMEHUE paCKpbIBATh COJEpKAaHUE OUOJOIMYECKUX TEPMUHOB M TOHSITHUM:
KU3HbB, KJIETKA, OpraHu3M, MeTab0I13M (0OMEH BEIIECTB U IPEBPAILICHUE YHEPTUH),
romMeoctas (CaMOperyisiusi), ypOBHEBas OpraHu3alUsi O KUBBIX  CHCTEM,
CaMOBOCHPOU3BEACHHE (PENPOIYKIHSA), HACIEICTBEHHOCTh, U3MEHYHBOCTb, POCT U
pa3BUTHE;

YMEHHME H3JIaraThb OWOJIOTMYECKHE TEOpUH (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsl, LEHTpaJbHas JIOTMa MOJIEKYJIsIpHOM Ouosnoruu), 3akoHsl (I
Menpens, T. Moprana, H. . BaBunoBa) u ydenus (0 meHTpax MHOTooOpasus H
MPOUCXOXKICHUSI KyIbTYpHBIX pacTteHuil H. M. BaBunosa), onpenensts rpaHullbl UX
MPUMEHUMOCTH K KHBBIM CHCTEMaM;

yYMEHHE BJIaJIeTh METOIaMU HAYYHOTO MO3HAHUS B OMOJIOTUN: HAOIIOACHHUE U
ONMCAHHUE YKUBBIX CHCTEM, IPOLECCOB W SIBICHUI, OpraHu3alus W IMpPOBEACHHUE
OMOJIOTMYECKOT0 IKCIIEPUMEHTA, BHIIBUKEHUE TUIIOTE3bI, BHISABICHUE 3aBUCUMOCTH
MEXIY HWCCIEAYEMbIMU BEIMYMHAMHU, OOBSCHEHUE IMOJYYEHHBIX pE3YyJbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX MOHATUN, TEOPUN U 3aKOHOB, YMEHHUE JI€NIaTh BHIBOJIbBI
Ha OCHOBAHMH IMOJIYYEHHBIX PE3YJIbTATOB;



YMEHUE BBIJENATh CYIIECTBEHHBIC MPU3HAKH BUPYCOB, KJIETOK MPOKAPUOT U
DYKapHWoOT, OJHOKJICTOYHBIX W MHOTOKJICTOYHBIX OpPraHWU3MOB, OCOOCHHOCTH
MIPOIIECCOB: OOMEHA BEIECTB M MPEBpAICHUS SHEPTUH B KJIETKe, (DOTOCHHTE3A,
IJIACTUYECKOTO W SHEPreTHueckoro oOMEHa, XEMOCHMHTEe3a, MHTO3a, Meho3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYAIBLHOTO Pa3BUTHS  OpraHU3Ma
(oHTOTEHER);

yMEHUE TPUMEHATH MOJyYCHHBIE 3HAHUS JISI OOBSICHEHUS OMOJOTHYCCKUX
MPOLIECCOB U SIBJICHUM, NIl MPUHSTHUS MPAKTHUYECKUX PEIICHUA B MOBCEIHEBHOMN
JKU3HH C 1IeJIbl0 o0ecreyeHus: 0e30MacHOCTH CBOETO 370pPOBbS U 370POBBS
OKPYXAaIOIIUX JIOJIEH, COOMI0/IEHNS HOPM IPAMOTHOT'O MOBEJICHUS B OKPY’KaIOIIeH
MPUPOTHONU cpefe, MOHMMaHWE HEOOXOIWMOCTH WCIOJIb30BAHUS JTOCTHKCHUIN
COBPEMEHHOMU OHOJI0THHU u OMOTEXHOJIOTHUH TUIS pPalMOHATILHOTO
PUPOOTIOIH30BAHNUS,

YyMEHUE pellaTh DJJIEMEHTApHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
TUTHOPUIHOE CKpEIIMBaHUE, CIICTUICHHOE HACJIeIOBAaHNWEe, COCTaBISATH CXEMBI
MOHOTHOPHIHOTO CKPEIIUBAHUS ISl TIPEICKa3aHUs HACJIeIOBAaHUS TPU3HAKOB Y
OpPTaHU3MOB;

YMEHHUE BBIMOJIHATh JIA0OpATOpHbIE M MPAKTUYECKUE padOThI, COOIIOJATH
npaBuia npu pabote ¢ ydeOHbIM U Ja00paTOPHBIM 000PYA0BAHHEM;

YMEHUE KPHUTHYCCKH OIICHWBATh M HWHTEPIPETHPOBATH HHPOPMAITHIO
OMOJIOTHYECKOTO  COJEP)KaHMsI, BKIIOYAMONIYI0 TICEBIOHAYYHBIC 3HAHHUS U3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MACCOBOW MH(pOPMAIIUU, HAYUYHO-TIOMYJISIPHBIC
MaTepHuaybl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEIOBaHUN B OHOJIOTHH,
MeJUIMHE, OMOTEXHOJIOTUH;

YMEHHUE CO3/1aBaTh COOCTBEHHBIE IMCHMEHHBIC M YCTHBIE COOOIICHUS,
000011ast 6MoJIOTHYECKyt0 UHGOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
WCITIOJI30BATh MOHSATUIHBIN armapaTt OMOJIOTHH.

[IpeameTHbIe pe3yNbTaThl OCBOCHMS ydueOHOro mpeameta «buonorusy» 6 11
Kjlacce TOJDKHBI OTPAXKATh:

c(hOpPMHPOBAHHOCTH 3HAHUN O MECTE W POJIH OHMOJIOTHH B CHCTEME HAy9IHOTO
3HaHHWS €CTECTBEHHBIX HAyK, B (OPMHUPOBAHWM COBPEMEHHOW €CTECTBEHHO-
HAy4YHOW KapTUHBI MHpPAa M HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OHWOJOTHUH, (PYHKIIMOHAITHHOU
I'PaMOTHOCTH YEJIOBEKA JUTsl pEIICHUS KU3HCHHBIX 3a/1a4;

YMEHHUE PACKPBIBATh COACPKaHNE OMOJIOTUYECKIX TEPMUHOB M MTOHSATHI: BU/I,
MOMYJAIKsA, TeHOMOHA, DBOJIONMS, ABWXKYIIUE CUIBI ((PaKTOphl) HBOIOIUH,
MPUCTIOCOOJICHHOCTh OPTraHU3MOB, BHU000pa30BaHUE, JKOJOTUYECKHUE (PaKTOPHI,
DPKOCUCTEMA, TMPOAYIEHThI, KOHCYMEHTBHI, PEAYIEHThI, IeMU  MUTaHUS,
AKOJIOTHYECKas MUpaMuaa, OuoreoreHos, onocdepa;



YMEHHE H3jaraTh OHOJOTHYECKHEe TeopuH (dBONIOLMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DSBOJIOLMHU), 3aKOHbBI M 3aKOHOMEPHOCTHU
(3apoapiieBoro cxoncrtea K. M. bapa, uepenoBaHusi IIaBHBIX HaIlpaBiICHUN H
nyteit sBomonuun A. H. CeseproBa, yuenust o 6uochepe B. 1. Bepuanckoro),
ONPENENATh T'PAHULIBI UX TPUMEHUMOCTH K KUBBIM CHCTEMAM;

YMEHHE BJIaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJOTHHU: HAOMIOACHUE U
ONHMCAHUE YKUBBIX CHCTEM, IPOLECCOB U SIBICHUWI, OpraHu3aius U MpPOBEACHUE
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BHIIBUKEHUE TUIIOTE3bI, BHISABICHUE 3aBUCUMOCTH
MEXIy HCCIEAYyEMbIMU BEIWYMHAMHU, OOBSICHEHHE IOJYYEHHBIX pE3yJbTaTOB,
MCIIOJIb30BaHHBIX HAYYHBIX MOHSITHUH, TEOPUM U 3aKOHOB, YMEHHE JI€JIATh BHIBOJBI
Ha OCHOBAHMH MOJIYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIICIATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OHOJOTHMYECKHX
OOBEKTOB: BUJOB, MOMYyJSALUUN, MPOAYLEHTOB, KOHCYMEHTOB, PpEIYyLIEHTOB,
OMOreoleHO30B M JKOCHUCTEM, OCOOEHHOCTM IMPOLIECCOB: HACIIEICTBEHHOU
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJIEHHOCTH
OpraHU3MOB, JIEUCTBHS SKOJOTMYECKHUX (PAKTOPOB Ha OpPraHU3MBI, IEepeHoca
BEIIECTB M TIOTOKA SHEPIHMH B SKOCHUCTEMAaX, AHTPONOIE€HHBIX HW3MEHEHUH B
HKOCHCTEMAxX CBOEH MECTHOCTH, KpPYroBOpOTa BEIIECTB U OMOr€OXMMHYECKHX
IIUKJIOB B Onocdepe;

YMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS ISl OOBSCHEHUS OMOJOTUYECKUX
IIPOIIECCOB U SIBJICHHUM, IJII NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOMU
KU3HU C 1eNplo obOecriedyeHus O0e30IacCHOCTU CBOETO 3J0POBbsi U 3JI0POBbS
OKPY>KaIOIKX JII0/IeH, COOI0IEHUS] HOPM I'PaMOTHOIO MOBEJCHUS B OKPYXKaroIei
OPUPOJIHON cpene, NMOHUMaHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHIKEHUMN
COBPEMEHHOW OMOJIOTUH ISl pAllMOHAIBHOTO MPUPOI0NO0JIb30BAHUS;

YMEHUE pelaTh 3JIEMEHTapHble OMOJOTUYECKHUE 3a/layd, COCTABJISATh CXEMBbI
MEPEHOCa BEIIECTB U YHEPTUH B IKOCUCTEMAaX (LIEH TUTAHUSA);

YMEHUE BBIMOJIHATh JTA0OpATOPHBIE M TPAKTUYECKUE PadOThI, COOIIOJATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JJabOPaTOPHBIM 000PYI0BAHUEM;

YMEHHUE KPUTHUYECKU OIIEHWBAaTh M HHTEPIPETUPOBATH HHPOPMAIIUIO
OMOJIOTMYECKOTO  COJEPKAHMS, BKIIOYAIONIYIO IICEBJIOHAYYHbIE 3HAHUS W3
Pa3TUYHBIX UCTOYHUKOB (CPEACTBA MAaCCOBOM MH(OpPMAIIUU, HAYUYHO-TIOMYJISIPHBIC
MaTepuaibl),  pacCMaTpWBaTh  TrJ00aJbHBIE  DKOJOTHYECKHE  TPOOIEMBI
COBPEMEHHOCTH, ((OPMHUPOBATH 110 OTHOUIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHUE CO3/1aBaThb COOCTBEHHbIE IHUCbMEHHBIE M YCTHBIE COOOLICHUS,
000011ast 6MOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
WCITOJIH30BATh MOHATHUIHBIN armapaT OMOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoaunuecTBo yacoB DJIeKTPOHHbIE
HaunMeHoBaHHe pa3aesioB H TeM nu(poBLIe
Ne n/m P Kontpoabnsie IlpakTuueckue (mupp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
b K
1 buonorus kak Hayka 2 0.5 nomorexa 110
https://m.edsoo.ru/7f41c292
bubmuoreka [JOK
2 JKuBble CUCTEMBI U KX OpraHu3aIus 1
https://m.edsoo.ru/7f41c292
3 XUMHYECKHH COCTaB U CTPOECHUE KIETKHU 8 1 bubnmnorexa LIOK
R https://m.edsoo.ru/7f41c292
bubmuorexa [JOK
4 XK 6
HSHEACATCIILHOCTD KICTKH https://m.edsoo.ru/7f41c292
5 Pa3zMHOkeHUE 1 HHAUBUAYATBLHOE PA3BUTHE 5 | bu6mmoreka [JOK
OpraHHU3MOB https://m.edsoo.ru/7f41c292
6 HaciaencTBeHHOCTh U U3MEHYHUBOCTD 2 15 bu6mmoreka [IOK
OpraHM3MOB ' https://m.edsoo.ru/7f41¢292
7 Cenekiust opranu3mMoB. OCHOBBI 3 1 bubnuotexa [JOK
OMOTEXHOJIOT MU https://m.edsoo.ru/7f41¢292
bu6mmoreka [JOK
8 PesepBHoe Bpe 1
PBHOC BpeMA https://m.edsoo.ru/7f41¢c292
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 0 4




11 KJIACC

KoanuyecTBO 4acoB DJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB H TeEM muppoBbIe
Ne i/m P Konrpoabnbsie IIpakruuyeckue (upp )
NMPOrpamMMbl Bceero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcnl
bubnunoreka LIOK
1 2 0 1
BOMOHHORHAT DHOTOTHA ? https://m.edsoo.ru/7f41cc74
) Bo3HuKHOBEHME U pa3BUTHE KU3HU Ha 9 05 Bu6moteka [JOK
3emie ' https://m.edsoo.ru/7f41cc74
3 Opranu3Mbl U OKpYy>Karommas cpeaa 5 1 bubmorexa OK
P pyRaiom pesL https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
4 Coo0 9 1
000I1eCTBa 1 SKOJIOTHICCKUE CHCTEMbI hitps://m.cdsoo.ru/Tf41ccT4
b K
5 PesepBHOE Bpems 2 nommorexa [0
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 34 0 )5

I[TPOTPAMME







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne JonojiHuTEILHAA ~ LH(PPOBBIE
Tema ypoka Kontpoabusbie IIpakTnueckue
n/n Bcero uHdopManus o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
bubnunoreka LIOK
1 buonorus B cucreme Hayk 1 10 xnacc https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo1pl TO3HAHUS KUBOM 10 kiace
npupoael. [Ipakrnueckas
pabota Ne 1
2 «/cnonp3oBanue 1 0.5 bubmorexa [IOK
' https://m.edso0.ru/863e6122
Pa3IMYHBIX METOJIOB IPH
U3YYEHUU OMOJOTHYECKHIX
00BEKTOB
buonornueckue cucrems, 10 xmacc bu6mmoteka IIOK
3 1
MIPOLECCHI U UX U3YUYECHHUE https://m.edsoo.ru/863e6564
4 XUMHYECKUH COCTaB KIIETKH. | 10 xitacc bubnunorexa LIOK
Boja n MuHepasbHbIe CONH https://m.edsoo.ru/863e674¢
5 benkn. Coctas u cTpoeHue | 10 xmacc bubmuoteka [IOK
OEJIKOB https://m.eds00.1u/863e6b72
DepMeHTHI — 10 kiace
OMOJOTHYeCKHe
6 KaTaJIn3aTopHI. | 0.5 bu6muoreka [JOK

JlaGopatopHas pabora Ne 1
«3yyeHne KaTaaIuTH4ECKON
AaKTUBHOCTH (pepMEHTOB (Ha

https://m.edsoo.ru/863e6b72




IMpuMEPE aMuJIa3bl U1

JlaGopaTtopnast pabota Ne 3

KaTajasbl)»
10 kmacc bubnmorexa [IOK
’ Yraesom. Jiurm e https://m.edsoo.ru/863e6870
g HyxnenHoBbIE KUCTIOTHI. 10 kiace bubmmoreka [JOK
ATO https://m.edsoo.ru/863e6d5¢
Ucropus u metoasl 10 xnacc
9 U3YYEHHUS KIIETKU. bubmmorexa LIOK
https://m.edsoo.ru/863e6e88
Kinerounas reopus
10 Knerka xak nienocrHas 10 kiace
JKHBas CHCTeMa
CrpoeHnue 3ykapuoTHYECKON 10 knacc
KJeTku. JlaboparopHas
pabora Ne 2 «3yuenue
CTPOCHHUSI KIIETOK PACTCHUH, bu6nmorexa LIOK
11 KUBOTHBIX, TPUOOB 1 0.5 https://m.edsoo.ru/863e6ff0
OaxTepuii Mol MUKPOCKOIIOM https://m.edsoo.ru/863e716¢
Ha TOTOBBIX
MUKpOTIpenaparax u ux
OTIMCaHUEC»
2 OOMeH BelecTB Ui 10 kiace bubnuoreka [IOK
MeTaboIn3M https://m.edsoo.ru/863e766¢
10 xmmacc bu6nunorexa LIOK
13 ®otocuiTes. XemocHHTes https://m.eds00.ru/863e¢7c98
. 10 kmace bubnuotexa [JOK
14 Juepretureckuii odmen https://m.edsoo.ru/863e7aae
JKn3HeHHBIN MK KIETKH. 10 kimacc
15 Jlenenne kneTku. MuTo3s. 0.5 bubmorexa I[IOK

https://m.edsoo.ru/863e7dc4




«Habmonenne Mutosa B
KJIETKaX KOHUYMKa KOPEeIIKa
JyKa Ha TOTOBBIX
MUKpOIIpenaparax»

Bbuocunres Oenka. Peakus

10 xnacc

bu6nmoreka [IOK

16
MaTPUYHOI'O CUHTE3A https://m.edsoo.ru/863e796e
17 Tpancnsnus — OGHOCUHTE3 10 xmacc Bu6muoteka [JOK
Oenka https://m.edsoo.ru/863e796¢
Hexnerounsie popmbl
18 dop 11 x1ace bubnuoreka [IOK
JKU3HU — BUPYCHI https://m.edsoo.ru/863e7540
11 xmacc bubnuoreka [IOK
DopMBI Pa3MHOKEHUS
19 https://m.edsoo.ru/863e81b6
OpTaHH3MOB https://m.edsoo.ru/863e83 1e
20 Meiios 11 xmacc bubmuoreka [IOK
https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE 11 knace
MOJIOBBIX KJIETOK.
Onno10TBOpEHHE. BuG 110K
nonnoTeka
21 J1ab 6ota Ne 4 0.5
abopatopHas pabota A2 https://m.eds00.ru/863e81b6
«M3y4enue crpoeHus
MOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax»
” NuauBuayanbHOE pa3BUTHE 11 xmacc bubmuoteka [IOK
OpraHHU3MOB https://m.edsoo.ru/863e8436
I'enernka — Hayka o 11 knace
23 Hacle CTBeHHocyTKI/I u Bubnmorexa [IOK
2 https://m.edsoo.ru/863e8612
U3MEHYUBOCTH
24 3aKOHOMEPHOCTH 11 kmace bubnuotexa [JOK

HacCJICOJOBAaHUs IIPU3HAKOB.

https://m.edsoo.ru/863e8878




25

26

MonorubpuaHoe
CKpEIINBAHHE

Jurndpumnoe
CKpeIlMBaHKe. 3aKOH
HE3aBHCHUMOI0
HACJICJIOBaHMsI IPU3HAKOB

CremiecHHOE HAcIeIOBaHHUE
npu3HaKoB. JlaboparopHas
pabota Ne 5 «M3yuyenue
pe3ynbTaToOB
MOHOTHOPHUIHOTO H
JTUTHOPUTHOTO
CKPEIIUBAHUS Y TPO30(HITBI
Ha TOTOBBIX
MUKpOIIpenaparax»

0.5

11 xnacc

11 xmacc

bubnunorexa LIOK
https://m.edsoo.ru/863e89a4

bubmuoreka [IOK
https://m.eds00.ru/863e8c60

27

28

I'eneTuka nomna.
HacnenoBanue npusHakos,
CIIEIUICHHEIX C IIOJIOM

N3MeHUHBOCTSE.
HenacnencrBennas
U3MEHYUBOCTD.
JlaGopaTopHnas pab6ota Ne 6.
Hsyuenne
MOAU(UKAITMOHHON
W3MEHYHBOCTH, IOCTPOCHUE
BApUALIMOHHOTO psifa U
BAapUALMOHHON KPUBOI»

0.5

11 xmacc

11 xmacc

bubnmorexa LIOK
https://m.eds00.ru/863e8c60

bu6nunorexa LIOK
https://m.edsoo.ru/863e8efe

29

Hacnencrsennasa
N3MCHYUBOCTD.

0.5

11 xmacc

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




JlaGopaTtopHnas pabota Ne 7.
«AHanu3 MyTauui y
Jp030(hUIIBI HA TOTOBBIX

MUKpOIIpenaparax»
11 kmacc bu6nmmoreka [IOK
30 Teteriica enosexa ! https:/m.eds00.ru/863e8d78
Pe3epBHBIii ypOK. 11 knacc
a1 O06o01IeHHE 110 TEME |
«HacnencTrBeHHOCTE U
W3MEHYHBOCTH OPTaHU3MOBY
0 Ceneknus Kak HayKa U | 11 xmacc bu6nmorexa LIOK
rnpoiecc https://m.edsoo.ru/863e9214
MeTtoabsl 1 OCTHIKEHUS 11 xnacc
33 CEJIEKI[UU PACTCHUI 1 1 buGnuorexa [IOK
https://m.edsoo.ru/863e¢9214
JKUBOTHBIX
34 buotexHoorus kak orpacib | 11 knacc bubnuoreka [IOK
[IPOU3BOJICTBA https://m.edsoo.ru/863e9336
OBIIEE KOJIMYECTBO YACOB 34

[10 ITPOT'PAMME




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne n/m Tema ypoka Kourpoububie IIpakTHyeckue tupposhie
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenr
1 DBOJIIOLHS U METOBI €€ N3YUEHUS 1 buGnuorexa [IOK
https://m.edsoo.ru/863ea20e
) WcTopus pa3BuTHs NpeacTaBieHui 00 | Bbu6moteka [JOK
3BOJIIOIIUU https://m.edsoo.ru/863e9570
bubnunoreka LIOK
3 MuipossosmoLs ! https://m.edsoo.ru/863e9cle
[Tomynsmus Kak 3JieMeHTapHast eUHUIIA
4 BHJAa ¥ 3BorOIMH. JlaboparopHas pabota | 0.5 bubmmoreka [JOK
No 1 «CpaBHeHuUE BUIOB 11O https://m.edso0o.ru/863e99c6
MOp(}oIOrHUIecKOMYy KPUTEPHIO»
5 JIBroKyIye cuiiel (37eMeHTapHbIe (DAKTOPHI) | bubnnorexa [JOK
3BOJIIOIUU https://m.edsoo.ru/863e9da4
. bubnuoreka [{OK
6 EcrecTBennblit 0TOOp U €ro GopMbl 1 hitps//m.cdsoo.rw/863¢9ed0
Pe3ynbpratel 3BoIOIIMY:
MPUCTIOCOOJIEHHOCTh OPraHU3MOB U
7 BH1000pa3zoBanue. Jlaboparopuas padota 1 0.5 bubnnorexa [JOK
No 2 «Onucanue npucrnocoOIeHHOCTH https://m.edsoo.ru/863e9fde
opraHusma u €€ OTHOCUTEIIBHOTO
XapaxkTepa
but6mmoreka [IOK
8 Hampasnenus n mytu Makpo3BOJIIOLIMHT 1

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




9 Heob6patumocTs 3BOTIONINH
HcTopus xu3Hu Ha 3emile U METOABI €€
10 W3y4YEHUs
1 I'Mnoressl MPOUCXOKIACHUS KU3HU HA bubnuoreka [JOK
3emiie https://m.edsoo.ru/863ea5a6
12 PazBuTue xu3Hu Ha 3emMJie 10 Hpam U bubmuorexa [{OK
rnepuogam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIlbl YBOJIIOIUU
PacTUTENBHOTO U )KUBOTHOI'O MUpA.
13 [IpakTuueckas padora Ne 1 «M3yuenue 0.5 bubmorexa LIOK
g https://m.edsoo.ru/863ea8bc
HCKOIIAEMbIX OCTATKOB PACTEHUU U
YKUBOTHBIX B KOJIJICKLIMSIX)
14 CoBpeMeHHast cucTeMa OpraHu4ecKoro bubmmoreka [JOK
Mupa https://m.edsoo.ru/863ea48e
15 DBOJTIOIHS YeJIOBEKa (aHTPOTIOTEHE3) bubmorexa [IOK
https://m.edsoo.ru/863eac2c
16 JBroxymue cuitbl (paxTopsl) bubnnorexa [JOK
aHTpOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUH BOJIOLNH YEIOBEKA
13 UenoBeyeckue pacsl U MPUPOTHBIE bubmuoreka [IOK
aJlanTalyy 4eJIOBEKa https://m.edsoo.ru/863eaca?
Pesepubliil ypok. O6006111€HIE TIO TEME
19 «BO3HUKHOBEHWE U PA3BUTHE KU3HHU HA
3emiie»
20 DKoJ0rus Kak HayKa
71 Cpensl 0OuTaHUS U YKOJIOTHIECKHE bubnuotexa [JOK

(baxTopsl

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




AbuoTtndeckue daxkTopsrl. JJabopaTtopHas
pabota Ne 3. «Mopdonorndeckue
0COOEHHOCTH pacTEeHHUI U3 Pa3HBIX MECT

bu6nmmoreka [IOK

22 obutanus». JlabopatopHas padora Ne 4. 0.5 https://m.edsoo.ru/863eb10e
«BnusiHEE cBETa HA POCT M pa3BUTHE
YepEeHKOB KOJIeyca
Bu6muotexa [JOK
= Brotieckite pakTopkl https://m.edsofru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKU
24 nomyssiun. [Tpaktuyeckas pabora Ne 2 0.5
«IIoaCYET IOTHOCTY MOIYJISILUI PA3HBIX
BUJIOB PACTCHHID)
Bbu6moteka [JOK
25 Coo0rmiecTBa OpraHu3MOB — OHOIEHO3 https://m.edsofru/863eb46a
Bbu6moteka [JOK
26 DKOJIOTHYECKHE CUCTEMBI (IKOCUCTEMBI) https://m.edsofru/863eb46a
OcCHOBHBIE MOKA3aTENN IKOCUCTEMBI.
27 Okonorudeckue nupamuabsl. CBoiicTBa bbmmorexa [TOK
skocucTem. CyKiieccus https://m.edsoo.ru/863eb5Sfa
28 [TpupoaHbIe SKOCHCTEMBI
29 AHTpPOIIOT€HHBIE YKOCUCTEMBI
30 buocdepa — rinobdanpHas 3xocucTeMa bubmuoreka [IOK
e https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYILIECTBOBAHUS bubnmnoreka [JOK
omocdepsl https://m.edsoo.ru/863ebd 16
32 YenoeuecTBO B Onochepe 3eminn
1 CocymiecTBoBaHUE TTPUPOIBI U bubnmoreka [JOK

YCJI0BCUECCTBA

https://m.edsoo.ru/863ebale
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YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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