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AHHOTanUs K padoyeil nporpamme no ouoJsiorum 10 kiace

PaGouas mporpamma coctaBieHa Ha ocHoBe DenepanbHOro ['ocyIapcTBEHHOT0O cTaHaapTa, MpUMEpHOU
MporpamMMBbl cpeHero (IOJIHOT0) 001ero oopa3oBanus (0a30BbIi YPOBEHB) M IIPOTPAMMBI CPETHETO
(momHOTO) O0IIIETO 0OpazoBanus o ouosnoruu st 10-11 kmaccoB (6a30BBIN yPOBEHB) aBTOPOB
(ITporpammsl st 06meoOpa3oBaTenbHBIX yupexxaenuit [lpuponosenenue 5 knacc bruonorus.6-11 kmaccer.-
M. [poda 2009.-138c¢.), mOTHOCTBIO OTpakarotei coaepkanue [puMepHoii mporpaMmel, ¢
JOTIOJTHEHUSIMH, HE TIPEBBIIIAIOIIMMH TPeOOBaHUS K YPOBHIO MOJATOTOBKH 00y4aromuxcs.. ba3oBslit
YpOBEHb CTaHIapTa OPUEHTUPOBAH HA (OPMUPOBAHKE OOIICH OMOTOTHYECKOM IPaMOTHOCTH M HAYYHOTO
MHUPOBO33PEHUS YUalIUXCsl. 3HAHUS, TIOJTYYCHHBIC Ha YpOKaxX OMOJIOTHH, TOJDKHBI HE TOJIBKO OMPEEIIATh
00N KyJbTYPHBIH YPOBEHb COBPEMEHHOTO YEJIOBEKA, HO U 00ECTICYHTD €T0 aJeKBATHOE IMOBEICHHUE B
OKpY’KaroIel cpese, IoMoYb B pealibHOM Ku3HH. Ha m3ydeHue Onosioruu Ha 6a30BOM YPOBHE OTBOJIUTCS
69 gacos, B Tom uncie B 10 kmacce — 35 gacos, B 11 ximacce-34 gyaca. CornacHo aeictByroniemy bazncHomy
yueOHOMY TUIaHy paboyasi mporpamma rpeaycMaTpuBaeT ooydeHue 6Moaoruu B o0béMe 1 yac B HEJeNo B
10 xnacce u 1 yac B Henenro B 11 kiacce.

Uzyuenue kypca «buonorus» B 10 kinacce Ha 6a30BOM ypOBHE OCHOBBIBAETCSI HA 3HAHUSX, MOTY4EHHBIX
yUYalIMMUCS. B OCHOBHOH IIKOJIE, M HAIIPaBJIEHO Ha (HOPMHUPOBaHHE €CTECTBEHHOHAYYHOTO MUPOBO33PEHHUS,
HKOJIOTMYECKOTO MBIIUICHHUS U 3J0POBOr0 00pa3a >KM3HH, Ha BOCIIUTaHHUE OEPEKHOTO OTHOIICHUS K
OKpykarotei cpene. IMEeHHO o3ToMy, Hapsiy C OCBOEHHEM O0IIeOMOIOTHYECKUX TEOPUH, H3ydEeHHEM
CTPOCHHS OMOJIOTHYECKUX CHCTEM PAa3HOTO PaHTa M CYIIIHOCTH OCHOBHBIX OMOJIOTHYECKUX MPOIIECCOB, B
MPOrpaMMe YACIEHO CEPbEZHOE BHUMAHUE BO3MOKHOCTH UCIIOJIb30BaHUS MOJYYEHHBIX 3HAHUI B
TTOBCETHEBHOM KU3HH JIJISl PeIIeHUs] MpUKIaauHbixX 3a1a4. [Ipodunaktuka CI1INa; nocnencTBus BIUsTHUS
AJIKOT0JIsl, HHKOTUHA, HAPKOTUYECKUX BEUIECTB HA Pa3BUTHUE 3apO/IbIIIa YeJIOBEKA; BIUSHUE MyTareHOB Ha
OpraHu3M YeJIOBEKa, HACJICACTBEHHBIC 00JIE3HN YEIIOBEKA, NX NMTPUYHHBI U TPO(PIIIAKTHKA; METUKO-
F€HETUYECKOE KOHCYJIbTUPOBAHUE — ITU U APYrU€ TEMbI IOMOT'YT CETOJIHSIIIHUM IIKOJIbHUKAM KOPPEKTHO
aJanTHPOBATHCS B COBPEMEHHOM OOIIIECTBE M MCIOJIb30BaTh MPHOOPETEHHBIC 3HAHUS U YMEHHS B
coOCTBEHHOM >KU3HU. J[J1s1 mproOpeTeHUsI MPAKTUIECKUX HABBIKOB IMOBHIIIICHUS YPOBHS 3HAHUI
MPOrpamMMOil IpelyCMaTPUBACTCS BBITIOJIHEHHE Psijia JTA0OPATOPHBIX U MPAKTUUYECKUX PabOT. 3asiBJICHHOE B
porpaMMe pasHooOpasue padoT MpeAnonaraeT BaApuaTUBHOCTh BbIOOpA YUUTEIEM KOHKPETHBIX TEM padboT
1 (HopM UX MPOBEACHUS C YUETOM MaTEPHUATTLHOTO 00ECTICUCHHMSI IIKOJIbI, PO Ki1acca U pe3epBa
BpeMeHH. PaboThI, OTMEUEHHBIE 3HAKOM *, 00s13aTeNbHBI 7S BRIMOIHEHUS. B mporpamme gaércs
paclpeiesieHre MaTepuana o pa3aeiaaM U TeMaM. B OCHOBY CTpYKTYpHUpPOBaHUS Kypca MOJI0KEHA
YPOBHEBAsi OpraHu3alusl.

TPEBOBAHMUS K YPOBHIO NIOATI'OTOBKHN YUAIIUXCS B pesynbTare n3ydeHuss OHOJIOTHN Ha
0a30BOM ypOBHE YUCHHK JIOJDKEH: 3HATH/TIOHMMATh ® OCHOBHBIE MOJOXKEHUS OMOIIOTHUECKUX TeOpUid
(xneTounas, sBomrornoHHas Teopus U.J/lapsuna); yauenns: B.U. Bepnaackoro o 6mocdepe; CynmHocTh
3akoHOB [".MeHzens1, 3aKOHOMEPHOCTEH N3MEHYMBOCTH; ® CTPOEHUE OMOIIOTUYECKUX 0OBEKTOB: KIIETKH;
T€HOB U XpOMOCOM; BHJIa U IKOCHCTEM (CTPYKTYpa); ® CYIIIHOCTh OMOJIOTUYECKUX MPOIIECCOB:
pa3sMHOXKEHHUE, OIUIOIOTBOPEHHUE, IEHCTBUE HCKYCCTBEHHOTO U €CTECTBEHHOTO 0TOOpa; (GOPMHpPOBAaHUE
MIPHUCIIOCOOJICHHOCTH, 00pa30BaHUe BUI0B, KPYTOBOPOT BEIIECTB M MPEBPAICHUE SHEPTUN B IKOCHCTEMAaX H
o6uocgepe; ® BKIIaJl BbIIAIOMIMXCS YUEHBIX B pa3BUTHE OMOIOTMUECKON HAyKH; ® OMOJIOTUYECKYIO
TEPMUHOJIOTHIO M CUMBOJIMKY; YMETh ® OOBSCHSTH : POJIb OMOJIOTHU B (POPMHPOBAHUU HAYIHOTO
MHUPOBO33PEHUST; BKJIA]] OMOJIOTHUECKUX TEOpHid B (pOpMHpOBaHNE COBPEMEHHOMN €CTeCTBEHHOHAYYHON
KapTHUHBI MUPA; €AMHCTBO KUBOU U HEXKUBOU IIPUPOBI, POJCTBO KUBBIX OPraHU3MOB; OTPULIATEIILHOE



BIIMSIHUE AJIKOTOJIsl, HUKOTMHA, HAPKOTHUUYECKUX BEIIECTB HA pa3BUTHE 3apO/bIIIa YEIOBEKA; BIUSHUE
MYTareHOB Ha OPTaHU3M YEJIOBEKa, SKOJIOTUYECKHX (PaKTOPOB HA OPraHU3Mbl; B3aUMOCBSI3U OPTaHU3MOB U
OKpY>KaloIllel Cpe/ibl; MPUUMHBI IBOJIOLUHU, U3MEHSIEMOCTH BUO0B, HAPYIIEHUs pa3BUTHSI OPTaHU3MOB,
HACJICICTBEHHBIX 3a00JICBaHUN, MyTallUi, YCTOHYNBOCTH U CMEHBI HKOCHUCTEM; HEOOXOAUMOCTh COXPAaHECHHUS
MHOT000pa3usi BUAOB; ® PellIaTh dJIeMEHTapHbIe OMOJIOTMYECKUE 3aaU; COCTABIISATh JIEMEHTAPHBIE CXEMbI
CKpEILMBAHUA U CXEMBI IEpEHOCca BEIIeCTBA U YHEPTUH B 3KOcHUCTeMax (IL[EMH MUTAHUs); ® OMUCHIBATh
ocobeii BUJI0B 0 MOP(HOIOrHUECKOMY KPUTEPUIO; ® BBISBIIATH IPUCIIOCOOJICHHSI OPraHU3MOB K cpelie
oOuTaHUs, UICTOYHUKH MyTareéHOB B OKpY»Karolei cpefie (KOCBEHHO), aHTPOIOTeHHbIE U3MEHEHUS B
HKOCHUCTEMAaX CBOCH MECTHOCTH; ® CPABHHUBATh: OMOJIOTHUECKUE OOBEKTHI (TeJa KUBOK M HEXKHUBOMN MPUPOJIBI
10 XUMHYECKOMY COCTaBY, 3apOJBIILIN YEJIOBEKA U APYTUX MIEKOIMUTAIOIINX, TPUPOIHBIE SKOCUCTEMBI U
arpo3KOCHUCTEMBI CBOCH MECTHOCTH), MMPOIIECCHI (ECTECTBEHHBIN U HCKYCCTBEHHBIN 0TOOD, MOJIOBOE U
Oecrosioe pa3MHOKEHHE) U JIeJIaTh BBIBOJIBI HA OCHOBE CPAaBHEHHSI;, ® aHAIM3UPOBAThH M OIICHUBATh
pa3IMyYHbIe TUTIOTE3bl CYITHOCTH KU3HH, IPOUCXOKACHUS )KU3HU U YeTTOBEKa, II100aIbHbBIE SKOTOTUIECKHE
pOOJIEMBI M ITyTH MX PELICHUs, IIOCIIEACTBUS COOCTBEHHOM ACATEIBHOCTH B OKPYXKAIOIIEH cpejie; ® n3ydaTh
M3MEHEHHUS B SKOCHCTEMax Ha OMOIOTHYECKUX 00BEKTaxX; ® HAXOAUTh HH(POPMAIUIO O OMOIOTUYECKUX
00BEKTaxX B pa3INYHBIX UCTOUYHUKAX (y4eOHUKAX, CIPAaBOUYHUKAX, HAYIHO-TIOMYIIAPHBIX U3/IaHHSIX,
KOMIIBIOTEPHBIX 0a3ax JaHHBIX, pecypcax MHTepHETa) U KpUTUYECKHU €€ OLIEHUBATh; UCIIOIb30BaTh
MpUOOPETEHHBIC 3HAHUS U YMEHUS B IPAKTUYECKON AESITETbHOCTU U TIOBCETHEBHOM KU3HU IS ®
coOmoIeHrs Mep PO(GUIAKTUKN OTPABIICHHA, BUPYCHBIX U IPYTUX 3a00JI€BaHMIA, CTPECCOB, BPEIHBIX
MPUBBIYEK (KypeHUE, aTKOTOJIN3M, HAPKOMaH

IHosicHUTEAbLHAA 3alIHCKA

[Ipennaraemasi paboyasi mporpaMma peaiu3yeTcsi Mpy UCI0JIb30BaHUHU yueOHUKOB «buonorus. 10 kmace» u
«buonorus. 11 kmacc» mox penakuueil mpogeccopa B. B. Ilaceunuka. I[Iporpamma coctaBieHa B
COOTBETCTBUU c TpeOOBaHUAMHU K pe3yabpraTam CpeIHero ob1ero o0pa3zoBaHus,
yTBepKAeHHBIMU DesiepalibHbIM roCyAapCTBEHHBIM 00pa30BaTENIbHBIM CTAaHJAPTOM CPEAHETO
oO1ero oopa3oBaHusl.

[Iporpamma pa3paboTana ¢ y4€TOM aKTyaJbHBIX 3a/1a4 00yu€HHsI, BOCIIUTAHHS M Pa3BUTHsI 00YyUaIOIIUXCSL.

[IporpaMMa yuuTBIBa€T yCIOBUS, HEOOXOAUMBIE ISl Pa3BUTHS JMYHOCTHBIX M MO3HABATEIHHBIX KAueCTB
00yJaronmxcs.
[Iporpamma BkiIHOYaeT OOSA3ATENBHYIO YacTh Y4E€OHOTO Kypca, M3JIOXKeHHYI B «lIpuMepHON OCHOBHOM
o0pa3zoBaTeNbHON MporpaMMe 1o OMOJIOTHH Ha YPOBHE CpeHEro o0I1ero oopa3oBaHus» U paccuntana Ha 70
4yacoB. B mporpamme conepKuTCs NpUMEpHBIN MepedeHb Ja00paTOPHBIX M MPAKTUYECKUX PadOT, HE BCE U3
KOTOPBIX 00s13aTeJIbHBI JJIs1 BHIIIOJIHEHUS. Y YUTEIb MOKET BHIOPATh U3 HUX T€, ISl IPOBEACHUS KOTOPBIX €CTh
COOTBETCTBYIOIIME YCIOBUS B IIKOJIE.

OcBoeHue mporpaMmsbl 1Mo OMOJIOTMH OOECTIeYMBAET OBJIQJICHUE OCHOBAMM Y4eOHO-HCCIIeI0BaTeIbCKON
NESTEIbHOCTH, HAyYHBIMA METOJIAMHU PELIEHUS Pa3InYHBIX TEOPETUYECKUX U MIPAKTUUECKUX 3aad.
N3yuenne Owosormu Ha 0a30BOM YpOBHE OPHEHTHPOBAHO Ha obecreueHue o0IIeo0pa3oBaTeIbHON H

OOIIEKYIbTYPHOM MOATOTOBKH BBITYCKHUKOB.



Ha 6a3oBoM ypoBHe u3yueHue npeamera «buonorusi», B 4acTi GOpMUPOBAHHS Y 00yUAIOMIUXCSI HAYYHOTO
MHUPOBO33PEHHUS, OCBOCHHUS OOIIEHAYYHBIX METOJOB, OCBOCHHS IPAKTHYECKOTO MPUMEHEHHS Hay4YHBIX
3HaHUI, OCHOBAaHO Ha MEXIIPEIMETHBIX CBS3AX C MpeAMETaMH 00JacTeil €CTECTBEHHBIX,

MAaTEMAaTUYCCKHUX U T'YMAaHUTAPHBIX HAYK.

OO01mas xapakrepucTuKa y4e0HOro npeamera
B cucteme ectecTBeHHO-HAyYHOTO 00pa30BaHUsl OMONIOTHS KaK y4eOHBIN MpeIMeT 3aHUMAET BaKHOE MECTO

B (OpPMHMpPOBAHMHU: HAYYHOH KapTHHBI MHUPA; (YHKUUOHAIBHOM I'PAaMOTHOCTH, HEOOXOIMMOH JUIs
MIOBCEJJHEBHON JKM3HU; HABBIKOB 3/I0pOBOrO0 M 0€30MacHOro Juis 4YeJOBeKa M OKpyXawuell cpelsl
o0pa3a >KU3HU; DKOJOTHYECKOTO CO3HAHMS; LIEHHOCTHOTO OTHOWICHHWS K JKMBOH NPUPOAE U UEIIOBEKY;
COOCTBEHHOW TIO3MIIMU 110 OTHOIICHHIO K OWOJIOTHYECKOH WH(GOpMANNU, TOIy9aeMOd W3 pa3HbIX
UCTOYHHUKOB. M3yuenue Ouonoruu co3gaerT ycioBus ius  (popMupoBaHuss y oOydaromuxcs
MHTEJUIEKTYaJIbHbBIX, TPAKJAHCKUX, KOMMYHUKALMOHHBIX U HH(POPMALIMOHHBIX KOMIIETEHIIUH.

H3ydenue kypca «brosiorus» B cTapiieil KoJIe HaPaBJICHHO HA PEHICHHUE CIEAYIOUIUX 3a1aY:

1) dbopmupoBanue cuUCTeMbl OMOJOTHYECKUX 3HAHUK KaK KOMIIOHEHTa €CTECTBEHHO-HAyYHOW KapTHHBI
MUDA;

2) pa3BUTHE JMYHOCTH OOYYAIOIMXCSA, UX MHTEIJIEKTYaJbHOE M HPABCTBEHHOE COBEPLICHCTBOBAHMUE,
(dbopMHEpOBaHKE Y HUX TYMaHHCTUYECKUX OTHOIICHUH M SKOJIOTUYECKH [EIeCO00Pa3HOr0 OBEJCHUS B OBITY
Y TPYAOBOM ESITEIBbHOCTH;

3) BBIPaOOTKY MOHMMAaHUS OOLIECTBEHHOW MOTPEOHOCTH B Pa3BUTHUU OMOJOTHM, a Takke (popMHUpOBaHUE
OTHOIIEHMS K OMOJIOTUHU KaK BO3MOXHOM 06sacTu OyAyIiel NpakTH4ecKoi 1esTeTbHOCTH.

Ienan Ouonornyeckoro oOpa3oBaHUs B CTaplied IMIKoiEe (POPMYIUPYIOTCS Ha HECKOIbKUX YPOBHSX:
r7100abHOM, METanpeJMETHOM, JIMYHOCTHOM W TIPEJIMETHOM, Ha YpOBHE TpeOOBaHWU K pe3ylbTaTam
OCBOCHHUS COJCPKAHUS MIPEIMETHBIX MPOTPAMM.

I'moGanbHbIe 11€TM OMOIOTHUYECKOT0 00pa30BaHUs SABISIOTCS OOLIMMU /7151 OCHOBHOM M cTapiiel MIKOIbI U
OIIPENEIIAIOTCS COLIMATIBHBIMU TPEOOBAHUSAMMU, B TOM YHCIIE U3MEHEHNUEM COLIMAIbHOM CUTYyallul pa3BUTUS —
poCcTOM MHGOPMALMOHHBIX IEPerpy30K, U3MEHEHHEM XapakTepa U CHOCOOOB OOLIEHHS M COLMAIBHBIX
B3aUMOJIeHCTBUI (00BEMBI U CIIOCOOBI MONTYUYEeHUSI MH(POPMAIIUHN TOPOXKIAIOT Pl 0OCOOEHHOCTEH pa3BUTHS
COBPEMEHHBIX TOJPOCTKOB). Hambornee mNpoAyKTUBHBIMU Ui pelIEHHs 3aJad pa3BUTHUS TOAPOCTKA
ABJISIIOTCS] COLIMOMOpaJIbHAsl U MHTEJUIEKTyaIbHAasl B3POCIOCTb.

I[Tomumo »sToro, riobGanmpHble 1ETW (GOPMYITHPYIOTCS € Y4ETOM PACCMOTPEHHS OHOJOTUYECKOTO
00pa3oBaHMs KaK KOMIIOHEHTa CUCTEMbI 00pa30BaHUs B IEJIOM, TIO3TOMY OHHU SBIISIOTCS Hanbosee oOIMH

U COMAJIBbHO 3HAYUMBIMU.



C yu€ToMm BbIIIEHA3BAHHBIX MTOIX0/0B INI00ATBHBIMU IENISIMU OMOJIOTHYECKOTO
00pa3oBaHMUs SIBISTFOTCSI:
— counmagm3anus oOy4aromuxcs Kak BXOXJIEHHE B MHP KyJIbTYpbl W COIMAJIbHBIX OTHOIICHUH,
obecreynBarolee BKIOYEHUE yJaluXcs B Ty WIM HHYIO TpyHIy JU00 OOLIHOCTh — HOCUTENs €€ HOPM,
LIEHHOCTEW, OpUEHTAIMH, OCBAaUBAaEMbIX B IIPOLIECCE 3HAKOMCTBA C MUPOM YKUBOW IPUPOIBI;
— npuoOlIeHHe K II03HABAaTEJIIbHOM KYJIbTYpPE KaK CHCTEME I103HABATEIbHBIX (HAayYHBIX) LIEHHOCTEH,
HAKOIUICHHBIX 00IIECTBOM B cepe OMOIOTHIECKOM HAYKH.
ITomumo 3TOrO, OMOIOrHUecKOe 00pa30BaHUE HA CTAPIICH CTYIEHH PU3BAHO 00ECIIEUUTh:
— OPHEHTALMI0 B CHUCTEME STHYECKUX HOPM U ILIEHHOCTEH OTHOCHTEIBHO METOJOB, PE3yJIbTaTOB U
JOCTUKEHUM COBPEMEHHOM OMOJIOrMYECKO HAYKU;
— pa3BHUTHE [103HABATEJIbHBIX KaueCTB JIMYHOCTH, B TOM YHUCIIE€ [103HABATEIbHBIX UHTEPECOB K U3YUEHUIO
00IIKX OMOJOrMYECKMX 3aKOHOMEPHOCTEH U caMOMy IPOIEcCY HayYHOTO TIO3HAHUS;
— OBJIaJIeHHe Y4eOHO-TIO3HABaTEJIbHBIMM UM  IIEHHOCTHO-CMBICIOBBIMM  KOMIIETEHTHOCTSIMU  JUIS
(dbopMHpOBaHUS TIO3HABATENLHOW W HPABCTBEHHOW KYJIBTYphl, HAYYHOTO MHPOBO33PEHHUS, a TaKKe
METOJI0JIOTHEN  OMOJIOTMYECKOTO  AKCIIEPUMEHTa M JIEMEHTapHBIMH  METOJaMU  OMOJIOTMYECKUX
HCCIICIOBAHUN;

— (bopanOBaHne 3KOJOTHYCCKOI'O CO3HAaHUsA, HICHHOCTHOI'O OTHOLICHUA K JKUBOH IIpUPOAC U YCIIOBCKY.

MecTto kypca 0M0JIOTHM B YUeOHOM ILIaHe
KonnyectBo 4acoB, 0OTBOJMMOE Ha MU3y4eHHE OMOJIOTUM B CTapIlEH IIKOJIE, 3aBUCUT OT y4eOHOro IulaHa

YTBEpP)KJIEHHOTO 00pa3oBaTeNbHON opranu3anuei. [lanHas paboyasi mporpaMma pacCuMTaHa Ha IPOBEICHHUE
1 yaca KJ1acCHBIX 3aHATUN B HEJEIIO IPU U3yYeHUHU IpeameTa B TedeHue aByx Jjet (10 u 11 kmacesr). Obuiee
YHCII0 Y4eOHBIX YacoB 3a 2 rojaa oOyueHus coctaiseT 68 4, u3 Hux 34 u (1 u B Hegento) B 10 knacce, 34 v (1
4 B Hejenmo) B 11 kiacce.

Kypcy Owosiormm Ha CTyneHH CpemHero oOmero oOpa3oBaHUs TMPEAIIeCTBYeT Kypc OHOJIOTHH,
BKJTIOYAIOIIUI 3JIEMEHTAapHbIE CBEACHUS 00 OCHOBHBIX Ouonormueckux oObekrax. ConepikaHue Kypca
OMOJIOTMM B OCHOBHOW  IIKOJIE, CIY)KAT OCHOBOW JUII M3y4eHHS OOIUX OHOJOTrHYeCcKuX
3aKOHOMEPHOCTEH, TEOpUil, 3aKOHOB, THIIOTE3 B CTapIlIEH IIKOJIE, IIe 0c000e 3HaUCHHE IPUOOPETAIOT
MHUPOBO33PEHYECKHE, TEOPETUUECKUE TTOHATHSL.

Takum oOpazom, coxepkaHue Kypca OMOJOrMM B CTapIieil Ikose, Oojee MOJHO pPacKpbIBAaeT 0OIIue

OHOJIOTHYECKHUE 3aKOHOMCPHOCTH, MPOABJIAOIIHUECA HA PA3HBIX YPOBHAX OpraHU3allin JKUBO IMPpUPOJBI.

Pe3yabTaThl 0CBOEHHS Kypca OHOJIOTUH



JlesarenbHOCTh 00pa30BaTENILHOTO yUpexkIeHUs 001iero o0pa3oBanusi B 00y4eHUH OMOJIOTHH B CpeIHEi
(moytHOM) IKOJIE JOJDKHA OBITH HAlpaBleHAa Ha JTOCTH)KEHUE OOYYAIOUIMMMUCS CIEAYIOIIHUX JUYHOCTHBIX
pe3yJIbTaTOB:

1) peanu3any 3THYECKUX YCTAHOBOK 10 OTHOLIEHUIO K OMOJIOTMYECKMM OTKPBITUSAM, UCCIEIOBAHUAM U UX
pe3yibTaram;

2) mpu3HaHUS BBICOKOM LIEHHOCTHM H3HU BO BCEX €€ IMPOSIBICHUSX, 3/10POBbsS CBOErO U JPYTUX JIOIEH,
peain3alnuy yCTaHOBOK 3/J0pPOBOr0 00pa3a )KHU3HHU;

3) copMHPOBAHHOCTHU MO3HABATEIbHBIX MOTHBOB, HAIPaBJIIEHHBIX Ha [10JIy4€HHE HOBOI'O 3HAHUS B 00J1aCTH
Ouosloruu B CBA3M € Oyaymed NpodecCHOHAIBHOM JeATENbHOCThIO MM OBITOBBIMM IPOOJIEMaMH,
CBSI3aHHBIMU C COXPaHEHHEM COOCTBEHHOTO 3/I0OPOBBSI U IKOJIOTHYECKON O€30IacCHOCTH.
MeTtanpeaMeTHBIMH pe3yJIbTATAMH OCBOCHHUSI BBIITYCKHUKAMH CTapIlel IIKOJIbl 6a30BOro Kypca OHOJI0rHU
SBIISIIOTCSL:

1) oBageHne COCTABISAIOUIMMHU MCCIE0BATENBCKOM U MPOEKTHON AEATENbHOCTH, BKJIIOYAsi YMEHUS BUJIETh
npo0JeMy, CTaBUTh BOIIPOCHI, BBIIBUTATh THIIOTE3bI, JaBaTh OMPEACICHHS MOHATHUSAM, KIACCH(PHUINPOBATH,
HaOII0AaTh, MPOBOAUTH AKCIEPUMEHTHI, JeiaTh BBIBOABI W 3aKIIOUEHHs, CTPYKTYpHUpPOBaTh MaTepHal,
OOBSICHATB, 10Ka3bIBATh, 3AlIUIIATH CBOU UJIEH;

2) ymMeHus paboTaTh C pPa3HbBIMM MCTOUYHUKAMH OMOJIOTMYECKON MH(pOpPMALUU: HAXOJUTh OUOJIOTHYECKYIO
nH(pOpMALIMI0O B pPa3IMYHBIX MCTOYHHMKAX (TeKcTe ydeOHMKa, Hay4YHO-TIONMYJIAPHOW JHTepaType,
OMOJIOTMYECKUX  CJIOBapsiX U CIPaBOYHUKAx), aHAJIM3UpOBaTh M  OLEHUBAaTh  MH(OpPMAIUIO,
peoOpa3oBbIBaTh HH(POPMALIHIO U3 OJTHON (OPMBI B IPYTYIO;

3) cmocoOHOCTh BBHIOMpATh IIEJIEBbIE M CMBICIOBBIC YCTAaHOBKM B CBOUX JCHCTBUSAX M MOCTYIKAax IO
OTHOIIECHHUIO K JKHBOH MPUPOJE, CBOEMY 3/10POBBIO U 3/10POBBIO OKPYKAIOLINX;

4) ymMeHHs a/IeKBaTHO KCIIOJIb30BAaTh PEUEBbIE CPEACTBA JJISl AUCKYCCUU U apryMEHTAllMM CBOEH MO3MUIINH,
CpaBHMBATh pa3HbIE TOUKH 3PEHUs, apTyMEHTHPOBATh CBOIO TOUKY 3PEHMSI, OTCTAUBATH CBOIO MO3ULIMIO.
IIpeaMeTHBIMHU pe3yJibTATAMH OCBOCHHUS BBIIYCKHUKAMHU CTaplled LIKOJbl Kypca Ouoioruu 6a3oBoro
YPOBHSI SIBJISIFOTCSL:

B noznasamenvhoii (unmennekmyanvhoii) ciepe:

1) XapakTepuCTHUKa COJepXKaHUs OMOJIOTMYECKHX TEOpUi (KJIETOYHAsA, HBOJIOIMOHHAs Teopus JlapBuHa);
yuenus Bepnanckoro o Ouocdepe; 3akoHOB MeHzaens, 3aKOHOMEPHOCTEH M3MEHYMBOCTH; BKJIaja
BBIIAIOIINXCS YUEHBIX B pa3BUTHE OMOJOTMYECKON HAYKH;

2) BbIJIEJIEHHE CYHIECTBEHHBIX MPU3HAKOB OMOJIOIMYECKUX OOBEKTOB (KJIETOK: PACTUTENbHBIX U KUBOTHBIX,
TOAJIEPHBIX U SAJIEPHBIX, MOJOBBIX M COMAaTHMYECKUX; OPraHU3MOB: OJHOKJIETOUHBIX M MHOTOKJIETOYHBIX;

BUJIOB, JKOCHCTeM, Ouocdepbl) U TmporeccoB (0OMEH BEMIECTB, PAa3MHOXKEHHUE, JCJICHUE KIICTKH,



OIJIOZIOTBOPEHHE, neiicTBue UCKYCCTBEHHOTO u €CTECTBEHHOTO 0TOOPOB,
(dopmHpoBaHKE MPUCTIOCOOIEHHOCTH, 00pa30BaHUE BUIOB, KPYTOBOPOT BEIIECTB M MPEBPAILICHUS

SHEPTUU B IKOCHUCTEMaX U omochepe);

3) oOBsicHeHHe PO OMOJIOTMU B JOPMUPOBAHUHU HAYYHOTO MUPOBO33pEHUS; BKJIa1a OMOIOIHYECKUX TEOPHit
B ()OpPMHPOBAHNE COBPEMEHHOHN €CTECTBEHHO- HAyYHOU KapTUHBI MUPA; OTPULIATEIILHOTO BIMSHUS aJIKOTOJIs,
HUKOTHHA, HAPKOTUYECKMX BEUIECTB HA PAa3BUTHE UYECJIIOBEKA; BIMSHHUSA MyTarcHOB Ha OpraHHM3M 4eEIOBEKa,
HKOJIOTHYECKUX (PAKTOPOB HA OPraHU3MBI; IPUUYHH 3BOJIOLNH, H3MEHIEMOCTH BUIOB, HAPYIICHUN Pa3BUTHA
OpPraHU3MOB, HACJIeJICTBEHHBIX 3a00JI€BaHUN, MyTallUi, YCTOHUMBOCTU M CMEHBI SKOCUCTEM;

4) npuBeneHUE 10KA3aTEIbCTB (apryMEHTAlUs) €JMHCTBA JKUBOM M HEKUBOW MPUPOJBI, POJCTBA KHUBBIX
OpPTaHU3MOB; B3aWMOCBS3€ OPraHM3MOB M OKpPYKAaIOIIEW cpenbl; HEOOXOIUMOCTH COXPaHCHHS
MHOT000pa3us BUIOB;

5) yMeHHe noJb30BaThCsl OMOIOTHYECKO TEPMUHOIOTHENH U CUMBOJIUKOI;

6) pelieHue 3JIeMEHTapHbIX OMOJIOTMYECKUX 3a/1a4; COCTABJIEHUE 3JIEMEHTAPHBIX CXEM CKPEIIMBAHUSA U CXEM
IIepeHoca BEILECTB U SHEPTUU B dKOCUCTEMaXx (LIeTH MUTaHUS);

7) onucanue ocoOeit BUIOB 10 MOP(HOJIOTHYECKOMY KPUTEPHUIO;

8) BbIsABIIEHHE M3MEHYMBOCTHU, MPUCIIOCOOIEHUI OPraHu3MOB K cpefie OOMTaHMs, UICTOYHHUKOB MYTareéHOB B
OKpy>Katolel cpesie (KOCBEHHO), aHTPOIIOI€HHBIX U3MEHEHUI B 9KOCUCTEMAax CBOE MECTHOCTH; U3MEHEHUH
B DKOCHUCTEMaxX Ha OMOJIOTUIECKUX MOJIEIISX;

9) cpaBHeHHE OMOIOTHYECKUX OOBEKTOB (XMMHUYECKUN COCTAB TEIN )KMBOW M HEXHBOW TMPUPOJIBI, 3aPOIBIII
YeJI0BEeKa M JAPYTHMX MIIEKONUTAIOMIMUX, MPUPOAHBIE HKOCUCTEMBI U arpO3KOCHCTEMBbI CBOEH MECTHOCTH),
IPOIIECCOB  (€CTECTBEHHBIH M HCKYCCTBEHHBI OTOOpPBHI, I0JIOBOE U O€crojoe pasMHOXKEHUs) MU
(bopMyIHpOBKa BEIBOJIOB Ha OCHOBE CpPaBHEHHSI.

B yennocmmuo-opuenmayuonnoit cghepe:

1) aHamU3 W OLIEHKA pa3IMYHbIX TMIOTE3 CYIIHOCTH XU3HH, MPOUCXOKICHUE UYeIOBEKa U BO3HHUKHOBEHUE
KHU3HH, TJO00ANbHBIX OHKOJOTHMUECKUMX NpoOjaeM M MyTed HX pelleHus, MOCIEeICTBUI COOCTBEHHOM
JeSITeIbHOCTH B OKpYJKalollel cpeze; 01onornyeckoi MHGopMaum, nojay4aeMon u3 pasHblX HCTOYHUKOB;
2) OlLleHKa ATHYECKHUX acCIeKTOB HEKOTOPBIX HCCIEAOBaHHUNH B 00JAaCTH OMOTEXHOJOTHMHU (KJIOHHpPOBAHHE,
HCKYCCTBEHHOE OIUIOIOTBOPEHUE, HAIIPABJICHHOE U3MEHEHUE IeHOMA).

B cgpepe mpyooeoii oeamenvnocmu: OBNAJCHUE YMEHUSIMH W HABBIKAMH TOCTAHOBKU OMOJIOTHYECKUX
AKCTIEPUMEHTOB B OOBSICHEHUS HX PE3YJIbTaTOB.

B cepepe pusuueckon oeamenvnocmu: o00CHOBaHHE M COOJIOJIeHUE Mep NPOGUIAKTUKUA BUPYCHBIX
3a00JeBaHUi, BPEIHBIX PUBbIUEK (KypeHHUe, ynoTpeOIeHne alKoross, HApKOMaHus); IPpaBui OBEACHUS B

OKpY>Karollen cpenie.



COAEPXAHUE KYPCA BUOJIOT'NAN
buoJsiorusi Kak KOMILUIEKC HAYK 0 'KMBOM NpUpoae

buonoruss kak KOMIUIEKCHas Hayka, METOAbl HAy4yHOTO TO3HAHUS, HCIOJIb3yeMble B OWOJOTHH.
Cospemennvie Hanpasnenus 6 ouonocuu. Poib Ouonoruu B GOpMUPOBAaHUN COBPEMEHHOW HaYyYHOW KapTUHBI
MHpa, TPAKTUYECKOE 3HAUYCHUE OWOJIOTHYCCKUX 3HAHWH. bruosiormveckne cUcTeMbl Kak MpEeaIMeT U3ydeHUs
OHOJIOTHH.

CTpykTypHble U QYHKIHOHAIbHbIE OCHOBBI KU3HH

MonekynsapHble OCHOBBI kU3HM. Heopranuudeckue BeliecTBa, MX 3HaueHue. OpraHuvyeckue BEIIECTBA
(yrmeBonpl, JIUMHUIBI, OCTKH, HYKIEHHOBBIE KHUCIOTH, AT®) m umx 3Havuenwe. buomomumepsl. /[[pyeue
opeanuveckue gewecmaa kiemku. Hanomexnonozuu 6 buonocuu.

[uTosorusi, MeToAbl UUTOIOTHHU. POJIb KIIETOYHON TEOpHUHM B CTAHOBJIEHUU COBPEMEHHON €CTECTBEHHO-
Hay4YHOW KapTuHbl Mupa. Knetku nmpokaproT M 3ykapuoT. OCHOBHBIE YaCTH WU OPTaHOMJBI KJIETKH, MX
byHKIIH.

Bupycbl — HexiierouHas (hopMa KU3HU, MEPhI MPO(PHIIAKTUKH BUPYCHBIX 3a00ICBaAHUMA.

KusnenesrenpHocTh KieTku. Ilmactmueckmii oomen. dotocmHTes, XxemMocuHTe3. buocmures Oeika.
OHepreTudecknii oOMeH. XpaHeHue, Mmepefada W pealu3alus HacleJCTBEHHOW HHGOpPMAaIMU B KIIETKE.
I'enernueckuii kox. I'eH, renoM. ['enomura. Bausanue napkocenHvix 6ewyecmas Ha npoyeccovl 8 Kiemke.

Knerounsii nukin: unrepdasza u aeneHue. Muto3 u meio3, ux 3HaueHue. CoOMaTHUYECKHE U IOJIOBBIE

KIJICTKH.

Opranusm
Opranusm — eANHOE 1IEJI0e.
XKuznenestenbHOCTh Opranusma. Perymsiuus QyHkuuii opraHuzmMa, roMeocTas.

PazMHoxeHHe opraHn3MoB (Oecriosioe U nojoBoe). Cnocobbi pasmMHONCeHUs Y pACMEHUL U HCUBOMHDIX.
WupuBuayansHoe pa3BuTue opranuszMa (onrtoreHes). [Ipuuunbl HapymeHuil pa3BuTus. PenpoaykTtuBHOe
3I0pOBbE  4YEJIOBEKA; IIOCIEACTBUS  BIMSHHUS  QJIKOTOJ, HHUKOTHHA, HApKOTHYECKUX  BEILECTB
Ha SMOpHOHAJIBHOE Pa3BUTHE uenoBeKa. Kusnennvie yukivl pazHvlx epynn op2aHu3Mos.

I'enernka, MeTo1bl reHETUKH. ['eHeTHUECKAsl TEPMUHOJIOTHS U CUMBOJIMKA. 3aKOHBI HACIEACTBEHHOCTH [
Menpnensa. XpomocoMHass Teopusi HaciencTBeHHOCTH. Omnpenenenue mnona. CHEIUIEHHOE ¢ [OJIOM
HacJeI0BaHUeE.

I'eneruka uenoBeka. HacnencTBeHHble 3a0ojieBaHUSI YeNOBEKa U UX MPEAYNpexACHHE. DTHUUECKUE
acIeKThl B 00JaCTH METUIIMHCKON T€HETHKH.

I'enotun u cpena. HenacnencrsenHas M3MEHYMBOCTb. HaciencrBeHHas W3MEHUYMBOCTh. Myranuu.

MYTal"eHBI, HX BJIMAHKUEC Ha 310POBLC YCIOBCKA.



Jomectukanuss U ceyekuus. MeTtonbl cenekuuu. bHoTexXHOonorus, €€ HampaBiCHUs U TEPCIEKTHUBBI

pasBurus. buobezonacrnocme.

IInanupyemMble pe3yJbTaThl H3yYeHHUS] Kypca OHOJIOTUH
B pesyabrare usydyeHusi yueOHOro mpeamera «buosorus» Ha ypoBHe cpeaHero (ImoJHOro) oomero
0o0pa3oBaHNs BHIMMYCKHUK HA 0230BOM YPOBHE HAYUYMTCH:
— packpsIBaTh Ha MPUMEpPaxX Poib OMOJOTUU B (HOPMUPOBAHUH COBPEMEHHOW HAyYHOW KapTHHBI MHpA U B
MPAKTUYECKOM JIeSITEIbHOCTH JIIOIEH;
— MOHUMATh U OIMHUCHIBATH B3aMMOCBS3b MEX/IY €CTECTBEHHBIMU HayKaMmu: Ouosioruei, pusmkoil, Xummeu;
YCTaHABIIMBATh B3aUMOCBSI3b MPUPOIHBIX SIBJICHUIA;
— TIOHMMaTh CMBICJ, pa3iuyaTh M OMNHUCHIBATH CHCTEMHYIO CBSI3b MEXKIY OCHOBOIOJIAralolUMU
OMOJIOTMYECKUMHU MTOHATHSIMHU: KJI€TKa, OPTaHu3M, BHJI, SKOCHCTeMa, buocdepa;
— MPOBOJUTH IKCIEPUMEHTHI MO U3YUYECHUIO OMOIOTHUECKUX OOBEKTOB U SIBICHUM, OOBICHITH PE3yIbTaThl
9KCIIEPUMEHTOB, aHAJTU3UPOBATH UX, (POPMYIUPOBATH BHIBOIBI;
— WCTOJIBb30BaTh OCHOBHBIC METOJBI HAYYHOTO IO3HAHUS B YYCOHBIX OHOJIOTMYCCKUX HCCIICIOBAHMSIX,
MPOBOAUTH KCIEPUMEHTHI M0 U3YYECHUIO OMOJIOTHYECKHX OOBEKTOB U SBICHUH, OOBSCHATH PE3yIbTAaThl
AKCIIEPUMEHTOB, aHAIM3UPOBATh UX, POPMYIUPOBATH BHIBO/IBI,
— (opMyHMpoBaTh TUIIOTE3bBl HA OCHOBAHUU MPEIOKEHHON OMOJIOTHYeCcKOr MH(OpPMAIUU U TpejiaraTh
BapUaHTHI IPOBEPKH TUTIOTES;
— CpaBHHBaTh OMOJIOTHMYECKHE OOBEKTHI MEXAy CO00 MO 3aJaHHBIM KpPUTEPHSIM, JI€1aTh BBIBOABI U
YMO3aKJIIOUE€HUsI HA OCHOBE CPaBHEHUS,
— 000CHOBBIBATh €IMHCTBO KUBOW U HEKUBOW ITPUPOIBI, B3AUMOCBS3U OPTaHU3MOB M OKPYKAIOIIeH CpeIbl
Ha OCHOBE OMOJIOTMYECKUX TEOPUIL;
— MPUBOJAUTH MPUMEPHI BEIIECTB OCHOBHBIX TPYII OPTraHMUYECKUX COEAUHEHUN KIETKU (OEeNKOB, >KHUPOB,
yTJIEBOJIOB, HYKJICMHOBBIX KHCIIOT);
— pacno3HaBaTh KJIETKH (IPOKAPUOT U DYKAPUOT, PACTEHUHN U KUBOTHBIX) 110 OMUCAHUIO, HA CXEMaTHYECKUX
M300paXCHUSIX; YCTAaHABIWBATh CBSI3b CTPOCHUS M (DYHKIMI KOMIIOHEHTOB KIIETKH, OOOCHOBBHIBATH
MHOT000pa3ue KIETOK;
— OOBSACHATH MHOTO0Opa3ne OPraHu3MOB, IPUMEHSISI SBOTIOIMOHHYIO TEOPHIO;
— OOBSICHATH IPUYUHBI HACJICICTBEHHBIX 3a00JICBaHUM;
— BBIABISITh HW3MEHYMBOCTh Y OPTraHU3MOB;, CpaBHUBATh HACIEJCTBEHHYIO M HEHACIEIACTBEHHYIO
W3MEHYUBOCTb;
— BBIBIATH MOpQOIOTHYecKue, (HU3MOJIOTHIECKHE, TOBEICHYECKHE aJanTalid OPraHU3MOB K Cpele

OoOWUTaHMS U IEWCTBHUIO DKOJIOTHIECKUX (haKTOPOB;



— COCTaBJISITh CXEMBI [IEPEHOCA BEIIECTB U DHEPTHH B SKOCUCTEME (€U TTUTAHUS);

— MPUBOJUTH JIOKA3aTEIhCTBA HEOOXOJMMOCTH COXpaHEHHsI OMOPa3HOOOpasusl Isl yCTOMUNBOTO Pa3BUTHUS
Y OXPaHBI OKPYKAIOIIEH Cpebl;

— OIICHUBATH JIOCTOBEPHOCTH OMOJIOTHYECKOW HH(POPMAIIUU, TTOTYYCHHOW M3 Pa3HbIX HCTOYHUKOB;

— TPEACTABJIATh OMOJIOTHYCCKYIO HH(OPMAIHIO B BUJIE TEKCTA, TAOIHIIBI, TpaduKa, JuarpaMMbl U JIeJaTh
BBIBOJIBI HA OCHOBAHUU TIPEICTABICHHBIX JJAHHBIX;

— OIICHUBATh POJIb JTOCTHIKEHUI TCHETHKH, CEJICKIIHH, OMOTEXHOJOTUH B MPAKTUYCCKOW JESITEITHHOCTH
YyeJIOBEKA,

— OOBSACHATh HETATUBHOE BJIMSHUE BEIIECTB (AIKOTOJS, HHUKOTHHA, HAPKOTHYECKHUX BEIIECTB) Ha
3apOJIBIIIICBOE PA3BUTHE YCIIOBEKA.

BbinyckHUK HA 6230BOM YPOBHE MOJTYYHT BO3MOKHOCTh HAYUYHThCS:

— Odasamb HayuHoe O00BACHEeHUe OUON02UYeCKUM (OAKmam, npoyeccam, AGLEHUSIM, 3AKOHOMEPHOCIM,
ucnonv3ys  Ouonocudeckue meopuu  (KIemouHyro, 960JIOYUOHHYIO), YuYeHue o Ouocgepe, 3aKOHbI
HAC1e0CMBEeHHOCMU, 3AKOHOMEPHOCU USMEHYUBOCTU;

— Xapakxmepu3o8amsv COBPEMEHHble HANPAGIEHUS 6 pPA3GUMUU OUOLOUU; ONUCHLIBAMb UX B03MONCHOE
UCNONBb308AHUE 8 NPAKMUYECKOU 0esmelbHOCIU,

— cpasnuamsv cnocoowl Oenerus Kiemku (Mumo3s u metios),

— pewams 3a0ayu Ha nocmpoenue ppaemenma emopou yenu JTHK no npeonosicennomy gppacmenmy nepsot,
uPHK (MPHK) no yuacmxy /[HK,

— pewams 3a0a4u Ha onpeoeienue KOIUUecmed XpoMocom 8 COMAmMU4eckKux U noa08blx KiemKax, d makice
8 KlemKkax neped Ha4aiom OeleHus (Meuosa uiu Mumosa) u no e20 OKOHYAHUU (05 MHO2OKIemOUHbIX
OpP2aAHU3MO8);

— peuwiamsv 2eHemudecKue 3a0aiu Ha MOHOSUOPUOHOE CKPewUusanue, COCMAasisimes cxembvl MOHOSUOPUOHO20
CKpewWu8anus, NpUMeHss 3aKOHbl HACIeOCMBEHHOCMU U UCHOAb3VA OUONOSUYECKYI0 MEPMUHONIO2UI) U
CUMBONUKY,

— YCMAaHaseIu8ams Mmun HAC1e008aHUs U XapaKkmep NposiéleHuss NPUSHAKA N0 3A0AHHOU cxeme pOOOCI08HO,
NpUMeHsisl 3aKOHblL HACIeOCMBEHHOCU,;

— oyeHusamv pe3yIbmamvl G3AUMOOCUCHEUs. Yelo8eKa U OKpydicalouell cpedvl, NPOSHO3UPOBAMb
B03MOJICHbIE NOCIEOCMBUSL O0esAMeNbHOCIU 4el08eKad Ol CYWeCmBO8AHUsT OMOENbHbIX OUON0SULeCKUX

00beKmos u yevlx NpUpoOOHbIX CO0OWecms.

YueoHo-TremaTnueckui miaan 10 kiaace

Tembl (pa3aeJibl) KoJu1-B0 yacoB
1. Beenenue 5

10



2. MoJiekyJisipHblii YPOBEHb

12

3. KileTo4HbIii YPOBEHD

16

Hroro:

33 +1 4 pe3epB

11



Kanenaapuo-remaTudeckuii njan no ouosiornu B 10 kiaacce Ha 2022-2023 y4eoOnblii ros.

Ne IInanupyemblie o0pa3oBaTe/bHbIE Pe3yabTATHI
n/n Tema ypoka/ Tun ypoka (B coorBercTBHH ¢ PI'OC) Nlata
npeaAMeTHbIe MeTanpeaMeTHbIe JIMYHOCTHBIE
YYA
BBenenue (54.)
Buonorus B cucteme Hayk Nmets npencrasienue o | Onpenensts MecTo Bocnuranue y yuamuxcs
Beoonuwiii OMOJIOTUH, KaK HAyKe O OMOJIOTUH B CHCTEME HayK. JyBCTBa I'OPAOCTH 3a
Axmyanuzayusn 3nanuil KHBOH IIPHPOJE; O OneHuBaTh BKJIAJ] POCCHHCKYIO
1 npodeccusix, CBSI3aHHBIX PA3IMYHBIX yUCHBIX- OMOJIOTUYECKYIO HAYKY.
¢ 61/10J10r1/1“el71; 06 OMOJIOrOB B Pa3sBUTUE HAYKH | [[o3HaBaTebHLIA VHTEpEC K
YPOBHEBOH OPraHH3aluKl | 60y CCTOCTREHFEIM HayKa,
KUBOU TIPUPOJIBI.
2 | O0BeKT n3ydeHHs OMOJIOTUN 3HAHNE GHOTOrHUCCKIX Briiensate ocHOBHBIE [Torrmanne MHOrOOOpasHs 1
HayK 1 OGHEKTOB HX H3y- METOIbl OMOJIOTHYECKUX €/MHCTBA JKUBOI [PHPO/Ib] HA
beceoa c anemenmamu obvscnenus, S —. HCCICI0BAHNH. OCHOBAHMM 3HAHUIA O IIPH-
cocmasenenue maoauyvl HPH3HAKOB KUBHIX OGbCHSITE 3HAYCHIC 3HaKax >KHBOTO.
OpTaHU3MOB, YMCHHEC OMOJIOTHH 711 TOHUMAaHUS PeaytM3aniy STHYIECKHIX
AaBath UM HayYHOU KapTHHBI MHpaA YCTaHOBOK IT0 OTHOIIEHUFO
;zzilsjle):;ngg;)em% CocTaBJIeHHE HAa OCHOBE k 6HOMOrHYECKIM
3 | Metoas! HaydHOTO KUBOM 1 HEKUBOI paboThI OTKPBITHAM,
MO3HAHUs B OMOJIOTHH npHposL. 3Hanue N C YYEOHUKOM U IPYTHMU HCCHeﬂOBaHﬂ"IM 11X
) MH(POPMALOHHBIMU pesyinpTaTaM;

JlabopaTopHas pabora 1

«Hcrionp30BaHke pa3IMIHBIX METOJIOB TIPH
M3y4eHUN OMOJIOTHYECKUX 00BEKTOB
Kombunuposannuwiii.

COOJIF0ICHUE TTPaBUII
paboTHI B KabUHETE
ouonoruun

HMCTOYHUKAMHU CXEMBI,
PAaCKpPBIBAIOLLEH 3TaIbl
IIPOBEACHUS

HAaY4YHOT'O UCCJIEIOBAHUSA U UX
B3aUMOCBS3b.

12




buonoruyeckue CUCTEMBI

M UX CBOMCTBA

JlaboparopHas padora 2
«MexaHU3MBbI CaMOPET YIS,
Kombunuposanmuwiil.

‘YMmenue onpenensaTe Ueb
ypOKa U CTAaBUTh 3aJIa4H,
HEOOXOIUMBIE IS €€
JIOCTHYKEHHS.

YMeHHe BOCIIPUHUMATD

5 | Ob6o6maromuit ypok mo teme: «buosorus B WHGOPMAITHIO HA CITYX,
cUCTeMe HayK. MeTobl HayqHOTO paboTaTh B cOCTaBe
MO3HAHUS B OMOJIOTHI TBOPYECKUX TPYIIL.
(KOHTPOJIBHBIN TeCT 1)
Ypok 0606wenus u cucmemamuzayuu 3Hanuul
MouJgekyasipablii ypoBensb (13 4.)
MonekynsipHbIii YpOBEHbB: 3HaTh OCHOBHBIE Omnpenensars nMpeaMeT, 3a1add | YMETh OObSICHSTD
6 | oOmiast xapaKTepuCTHKa METO/IbI U3yUYCHHS ¥ METO/IbI UCCIIEN0BAHMS HE00XOIMMOCTb 3HAHUM O
KIICTKW; UMETh HUTONOTHH KAK HAYKH. KJICTOYHOU TEOPUH JIIS
Ypox uzyuenus u nepeuunoco 3axkpenienus OpCaACTaBJICHUC O OGBLACHITE 3HAUCHHAE NOHHUMaHuA CTNHCTBA
sHanuil MOJICKYJISIPHOM S — CTPOCHHUS 1
Heoprannyeckue BerecTsa: YPOBHE VCCIIEOBAHMM IS Pa3BUTHS (ynxuonnposanus
7 | Boxa, conu OpraHu3aIuu GHOTOTHH 1 APYTHX OpPraHUYECKOTO MHPA.
Kombunuposannwiil. KHBOTO. OMOJIOTUYECKHUX HAYK OsnaneHue
3HaTh COCTaB,
OOBACHATH 3HAUCHUE WUHTEJIEKTYaTbHBIMU
8 | Jlunuael, ux crpoeHue u GyHKIUU. ¢TpocHHC 1 KJICTOYHOM TEOPUH JIIS YMCHUSIMH: JIOKa3bIBATh,
E)SIII‘{aI;ILI/II{IZCKI/IX pa3BI/ITI/I$I 6I/IOHOFI/H/I . CTpOI/ITB paccy)KZ[eHI/IH,
Kombunuposannuwlii BELLECTE, CpaBHUBaTh XUMHYECKUN aHaJIM3UPOBATh, J1ENIATh
VYTaeBojbl, UX CTPOEHHUE U (PYHKLIUH. BxoAAmuX B cocTas | SCCTaB )KI/IBE:’IX OpPTaHU3MOB M | BBIBOJIBI.
Kombunuposannuwii JKHUBOTO; TCIT HC)KUBOW IIPUPOJIBL, COPMHPOBAHHOCTD
9 T —— f;:;:;;;f%glﬁ;jﬁoszm MO3HABATENBHBIX HHTEPECOB
ocHoBomoNAralonM | o FaHI/I‘—I.eCKI/IX . 1 MOTHBOB, HalPaBJICHHBIX
benku, cocras u cTpyKTypa. X HOHSITIIL: p Ha U3yHCHUC TCMBL.
10 | Kombunuposannulii , 6b160pounas nposepra OpraHMHecKIX Branenue cocrapisommmu

mempadet

BCIICCTB B KIICTKC

13




11

benku. ®ynknum 6emkoB

KomOuHMpoBaHHBIH

12

JlaboparopHast pabota 3 «O0HapyxeHUE
JIunuaoB, yrieBoI0B, OSITKOB C TOMOIIBIO
Ka4eCTBEHHBIX

peaKuii»

VDOK ~NpaKmuKym

13

(DepMeHTI)I - buomornueckne KaTaJIu3aTOPhI.

JlaboparopHast pabota 4 «Karanuruaeckas
aKTUBHOCTH (PEPMEHTOB (Ha MpUMepe
aMUJIa3bl)»

Kombunuposannuwiii

14

O6o06maromuit ypok 1mo teme « XMMHYeCKHi
COCTAaB KJIIETKI
(KOHTPOJBHBIN TECT 2)

Ypok 0606wenus u cucmemamuzayuu 3HaHul

15

HyxknenHoBbIe KUCIOTHI:
JHK u PHK
Kombunuposannuwiii

16

AT® u 1pyrue HyKI€OTUIBI.
BuTtamunbl
Kombunuposannwiii

aTOMBI U
MOJICKYJTBL,
OpraHUYECKHe U
HEOpraHUYECKHe
BEII[ECTBA,
KOBaJICHTHAsI
CBSI3b,
MaKpOdJIEMEHTHI,
MHKPO3JIEMEHTHI,
OHMOTMOIUMEpHI:
TOMOIIOJIUMEPHI U
IeTepOIIOINMEDHI.

OcobeHHocTH
XHMHYECKOTO
COCTaBa JKUBBIX Op-
raHU3MOB.

Heopranuueckue u
BemecTBa. Poip
BOJBI,

MI/IHep AJIBHBIX

COJIEH B OPraHU3ME.

OcobenHocT
XAMHYECKOTO
COCTaBa JKUBBIX Op-
TaHU3MOB.

Opranunueckue
BemlecTBa. Poip

XapakTepu3oBaTh KIETKY KaK
CTPYKTYPHYIO €IUHULY KHUBOTO.
Pa3BuTune noznaBarenbHOro
MHTEpeca K

W3YYCHHIO OUMOJIOTUN U
MEXITPEIMETHBIX

3HaHWH NPU U3y4EHUU
Marepuana o

XUMHUYECKUX CBA3SX B
MOJIEKYJIax BELIECTB,
HWCKYCCTBEHHOM TOJIYYEHHH
OpraHUYECKUX

BEILIECTB U Jp.

Pemenne Onoiornyeckux 3agay
B LIEIAX
noarotoBku k EI'D.

[TpoBoaNTH OHONMOTHYECKUE
UCCIJIEIOBAHUS U JIEN1aTh
BBIBO/Ibl HA OCHOBE MOJY4YEHHBIX
pe3yJIbTaTOB.

[IpumeHsaTh MOAENN U CXEMBI
JUIs  pelleHus  y4yeOHbIX U
MI03HABATEJIbHBIX 33/1a4;

Bnaners npuémamu
CMBICJIOBOI'O UTCHUA,

y4e0HO-HCCIIeIOBATEIbCKON
JeSATEIbHOCTBIO.

YMeTh 00BICHATH U
MIPUMEHSATH 3HAHUS B
IIPaKTUYECKON
NeITEIbHOCTH

VY BaXUTEIBHO OTHOCUTHCS K
YUUTEIIO U
OJIHOKJIACCHHUKAM.

Haxoauts BeIXOI U3
CHOPHBIX CUTyalU.

Kputnunoe otHoneHue k
CBOUM IOCTYIIKaM,
OCO3HaHHEC
OTBETCTBEHHOCTH 3a UX
mociaencTeus. Ilonnmanne
3HAYEHUS O0yUYEHUS s
MOBCETHEBHOM KU3HH.

dopMupoBaHue
COOCTBEHHOM MO3UILIMH 10
OTHOIIIEHUIO K
OHMOJIOrHYECKOI
nH(pOpMaInu, MoJTy4aeMon

14




17

Bupycsl

Kombunuposannuwiil.

18

O6o0maromuii ypok 1o teme «MOoJIeKyIsIpHBIT
YpOBEHb OpraHU3aIIH KUBON MPUPOIBDY
(KOHTPOJIBHBIN TeCT 3)

VYpox 0b606wenus u cucmemamuzayuu 3HaHul

YIJIEBOJIOB,
JIAIUI0B, OEIKOB,
HYKJICMHOBBIX
kucnot, AT® B
OpraHu3Me

Mexanusm
JIEUCTBUS
KaTaJn3aTopoB B
XUMHYECKHUX
peaxusx. DHeprus
AKTHBAIIHH.
Crpoenue
dbepmenTa:
AKTHUBHBIHN IIEHTD,
cyOcTparHas
CrenupUIHOCTb.
KodepmeHTsr.
Otnuuus
(dbepMEeHTOB OT
XUMHYECKHUX
KaTaJn3aToOpOB.
benku-akTuBaTOphI
1 OeKu-
UHTUOUTOPBI

3HaTh 0 BUpYycax
KaK HEKJIETOUHBIX
(dopmax >KHU3HU.

COCTAaBJIATH TC3UCHI U IIJIAHBI -
KOHCIICKTHI 10 Pe3yJbTaTam
YTEHUS; KIaCCU(PUIUPOBATH U
BBIOMpATh KPUTSPUH IS
KJIacCHU(UKAIUH.

U3 pa3HbIX UCTOYHHUKOB.
Pa3BuTHe M03HAaBaTENHEHOTO
UHTEpeca Mpu

U3y4CHHUU
JIOTIOJTHUTEIIBHOTO
MarepHaia

yueOHHKa

Kuaerounslii yposens (17 4.)

15




19

Knerounslif ypoBeHb: o01ias
xapakrepucTtuka. Kinerounas
TEOpHS

JlaboparopHas pabota 5

TexHMKa MUKPOCKOIIMPOBAHUS

«CpaBHEHHE CTPOCHUS KIETOK PACTCHUH,
AKHUBOTHBIX

rpubOB U OaKTepHil 1101 MUKPOCKOIIOM Ha
TOTOBBIX MHUKPOIpEnapaTax U UX OMHCAHUE.

Beoowuwiii. Axkmyanuzayus 3nanu

20

CtpoeHue KIeTKH.

Knerounas memOpaHa.

[MuTrormazma. KieTouHslit

neHrtp. [{utockener

JlaboparopHast pabora 6 «Habmonenue
TUTa3MOJIA3a U JICTUIa3MOJIN3a B KIIETKAX
KOXKUIIBI JTYKay.

Beceoa

21

PuGocomsl. Anpo DHaonnazMaTudeckast CeThb.

Kombunuposannwiii.

22

Baxyomu. Komniekc 'onbmpxu. JInzocomsl.
JlabopaTtopHas padota 7 «I[Ipurorosnenue,
paccMaTpuBaHUE U ONIMCaHUE
MHUKPOIPENApaToB KIETOK PACTCHUID.
Kombunuposarnnutii.

23

Mutoxonapuu. [Inactuael. Opranon sl
nBIoKeHUs. KieTouHble BKITIOYEHHUS.
JIaGoparophas pabota 8 «Habmonenue
JIBYDKEHUS IIATOIIIIA3MBI Ha TPUMEpE JIHCTA

3HaTh OCHOBHBIE
METO/Ibl U3YUCHUS
KJIETKU; OCHOBHBIE
MOJIOKEHHUS KICTOYHOM
TEOPHH; UMETh
MIPE/ICTABJICHHUE O
KJICTOYHOM YPOBHE
0pI‘aHI/I3aL[I/II/I JKHUBOI'O

Onpenenenne
OCHOBOITOJIararoIIuX
MOHATHH:

IIUTOJIOTHS, METOIbI
W3YYEHUS KIIETKU,
YIABTPAEHTPUPYTHPOB
aHue, KIeToYHas
TeopHsl.

3HaTh 0COOEHHOCTH
CTPOCHHUSI KIETKH

9YKapuoT U MIPOKapUOT.

CtpoeHue KIeTKH.
CX0/1CTBO MPUHITUTIOB
MTOCTPOCHHUS KIICTKH.
OCHOBHBIE YaCTH U
OpPTaHOUIBI KIIETKH, HX

byHKIIUN

Ornpenenenue
OCHOBOIIOJIAraroIIMX
MMOHSATHUH,
XapaKTePU3YIOIIHX
0COOEHHOCTH

Onpenensatb NOpeamer,
3ada4u U MCTOIbI
HCCIIENOBAHUS [IUTOIOI MU
KaK HayKH.

OOBsCHATH 3HAYCHUE
IIUTOJIOTUIECKIX
VCCIICIOBAHHI TSI
pa3BHUTUS OMOJOTUU H
JPYTUX OMOJIOTHYCCKUX

HayK

OOBACHITH 3HAUECHHUE
KJICTOYHOU TEOPUH IS
pa3BHUTHS OHMOJIOTUN

XapaKTepI/I3OBaTI> KIJICTKY

KaK CTPYKTYPHYIO
€UHUILY )KUBOTO.

BoiaensaTs cylecTBeHHbIE
MIPU3HAKU CTPOCHUS
KJIETKH.

PazanuaTh Ha TaOMULAX U
TOTOBBIX
MHUKpOIpenaparax
OCHOBHBIE YacTH U
OpraHOMIBI KIETKH.

YMeTh OOBSICHSITH
HE00XO0IMMOCTb 3HAHUM O
KJIETOYHOW T€OPUU IS
ITOHUMAaHU €IMHCTBA
CTPOCHUS U
(GYHKIIMOHUPOBAHUS
OpraHn4eCcKoOro Mupa.

OBnageHue
MHTEJUICKTYaJIbHBIMU
YMEHHSIMH: I0Ka3bIBaTh,
CTPOUTDH PACCYKJICHUS,
aHAIM3UPOBATh, JICJIaTh
BBIBOJIBI.

CdopmupoBaHHOCTH
IMO3HAaBATCJIbHBIX HHTCPECOB
Y MOTHBOB, HaIPaBJICHHBIX
Ha U3Yy4YCHHUEC TCMBI.
Bnanenue cocraBisiroiiuMu
y4eOHO-UCCIIeI0BATEIbCKOM
JIESITEIIbHOCTBIO.

YMeTh 0OBSICHATD U
MPUMECHSITh 3HAHHUS B
[IPaKTUYECKOU
JIEATEILHOCTH

VBaXXUTEIHHO OTHOCUTHCS K
YUUTCIIIO 1
OJJHOKJIACCHUKaM.

Haxonute BuIxoq U3
CHOPHBIX CUTYalUH.

16




OJIOACH».

Kombunuposannwiii.

24

Oco0OeHHOCTH CTPOEHUS KJIETOK IIPOKAPUOTOB U
9YKapHOTOB.

JlabGopaTopHas pabora 9 «CpaBHeHHE

CTPOEHUS KJIIETOK pAaCTEHUIl, KUBOTHBIX,

rpu0oOB U OaKTEepUii».

Kombunuposanmwiii

25

O6o06maromuii ypok mo teme «Oco0eHHOCTH
CTPOCHHS KIIETOK KHUBBIX OPTaHU3MOBY
(KOHTPOJIbHBIN TeCT 4)

Ypok 0b60b6wenus u cucmemamuzayuu 3SHaHUl

26

OOMeH BellecTB U MpeBpallieHue SHEPTUH B
KJIETKE.

Ypox uzyuenus u nepsuunozo 3akpenyienus 3HaHuy

27

DHepreTudyeckuii 0OMeH B KJIETKE.
Kombunuposarnnuuii.

28

Tune! xineToudoro nutadus. @oTOCHHTES U
XEMOCHHTE3.
Kombunuposarnnuuii.

CTPOCHUA OpPraHON10B
KJICTKHU.

3Hars 00 00MeHe
BEIIECTB U
npeBpalieHre YHEPTUn
KaK OCHOBE
KHU3HCACATCIBbHOCTHU
KJIETKH.

Nmeth npeacTaBicHue
0 T'eHEe, KOJ0HE,
AHTUKOJIOHE, TPUILIETE,
3HATh OCOOCHHOCTHU
MIPOIIECCOB TPAHCIISAIIUN
1 TPAHCKPHIIIIUH.

3HaTh CII0COO0BI
MTUTAHWUS OPTaHU3MOB.

Nwmets npencrasieHue
o (pazax MuTO3Aa,
mporecce
peayIUIUKAIIHH,
KU3HECHHOM LIUKJIE
KJIETKH, UHTep(aze

3HAaTh MPOLIECCHI
KU3HEACATCIIBHOCTHU
KIIETKU.

HaOmronarte ¥ onuceIBaTh
KJIETKUA Ha TOTOBBIX
MUKpOTIpernaparax

OOBICHATE OCOOCHHOCTHU
KJICTOYHOTO CTPOCHUS
OpraHu3MOB. BBIABIATH
B3aMMOCBSI3H MEKIY
CTpOEHUEM U QYHKIUIMHU
KJIETOK.

[TpoBoauTh OMOIOrNYECKUE
UCCIIeIOBaHMsI U 1e1aTh
BBIBO/IbI HA OCHOBE
MIOJIyYE€HHBIX PE3yJIbTaTOB.

CpaBHHMBATH CTPOCHHUE
JYKapUOTHUECKUX U
MMPOKAPUOTHUECKUX KIETOK
Ha OCHOBE aHaJIM3a
MOJTYYEHHBIX JTAHHBIX

Boiaensts cyiecTBeHHbIE
MIPU3HAKH TIPOIECCOB
oOMeHa BEIIeCTB.
OOBICHATH KOCMHYECKYIO
poib hoTOCHHTE3a B
ounocdepe

[TponykTrBHOE OOIICHHE U
B3aHUMOJICICTBUE

B IPOLIECCE COBMECTHOM
yaeOHOMI

JIEATEIILHOCTH C YY4ETOM
MO3UIUH IPYTHX
YYaCTHUKOB J€STEIbHOCTH
pU 00CYXKICHUH
BIIMSIHUSI HAPKOTE€HHBIX
BELIECTB Ha

MIPOLIECCHI B KIIETKE.
Hcnons3oBanue cpeacrs
UKT B peenun
KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX U
OpraHMU3alMOHHBIX 3a7ay.

OBnazeHne METOIaMU
HAYYHOT'O IO3HAHMUS,
HCIIOIb3yEMBIMU TIPH
OHMOJOTHYECKUX
HCCIICIOBAHMSX B ITPOIIECCE
BBITTOJTHEHHS
abopaTOPHBIX padoT.

17




29

[ImacTrnueckuii 0OMeH: OMOCHUHTE3 OEJIKOB
Kombunuposanmuwiii.

30

Perynsmus TpaHCKPUTIITUK U TPAHCIISAIIUU B
KIIETKE

U OpraHusme.

Kombunuposanmuwiii.

31

Henenune kaeTku. MuTos.
Kombunuposannulii.

32

Henenue knerku. Metios.
[TonoBeie KIIETKH

[IpakTrueckas padota «Pemienne
2JIEMEHTAPHBIX 3314 110 MOJIEKYJIIPHON
OHOJIOTHI.

Kombunuposarnnuuii.

33

O6o06matomuii ypok mo teme «KiaeTounbrit
YPOBEHBb OpTaHHU3AIUH KUBOH TPUPOIBDY
(KOHTPOJIBHBIN TECT 5)

Ypok 0b60b6wenus u cucmemamuzayuu 3Hanull

Ornpenenenue
OCHOBOITOJIAralOIINX
MMOHSTHM:

0OMeEH BEIIECTB,
SHEPreTUYECKU I
o0MeH,

IUIACTUYCCKHUI OOMCH,
MeTaboau3M. I mukonu3
. Kiterounoe awixanue.
[Mukn Kpeobca.
JlpIxaTeapHas 1Cb.
OKHCITUTEITBHOE
dbocdoprnupoBanue.
Nwmets npencrasieHue
0 THUIIAX KJIIETOYHOI'O
NUTaHUs: POTOCUHTE3 U
XEMOCHHTE3

3HaTh, KaK MPOUCXOAT
OCHOBHBIE JTaIlbl
OmocuHTe3a OeKa.
XpaHeHue, rnepeaayda u
peanu3anus
HACJICACTBEHHOMN
uH(popMaluu B

KJIETKE. Y METh
MOJIE30BaThCS
TeHETHYECKHUM KOJIOM.

Bb1ensaTh cymecTBeHHbIC
MPHU3HAKHU TIpoIecca
OuocHuHTEe3a OEJIKOB U €T0
MEXaHU3M

BbII[CJISITB CYHIICCTBCHHBIC
IMPU3HAKHU ITPOLIECCOB
KHU3HCOACATCIIbHOCTH
KJICTKH.

OOBACHATH  MEXaHU3MBI
peryisiiiii  MpOLECCOB
KHU3HEIEATEIbHOCTH B
kieTke. OnpenensiTb MUTO3
KaK OCHOBY 0€cI0J10ro
Pa3MHOXXEHHUS U pocTa

[TocTpoenne MeHTanbHOM
KapThl IOHIATUI
OTpa)kaoIlEel CYLIHOCTh
10JIOBOTO

Pa3MHOXKEHHs OPTaHU3MOB.

[IpoaykTuBHOE 0OIIIEHUE U
B3aUMOJIEHCTBHE

18




34

Oo6o06utaromuit ypox
KOH(EpEeHIHs 110 UTOram
y4e0HO-UCCIIeIOBATEILCKON
U MPOEKTHOM JeITeIbHOCTH

Ypok 0bobwenus u cucmemamuzayuu

Pemats OHOIOTHYECKHE
3aJIa4M, CBA3aHHbBIC

C OIIPEAEIICHUEM
MMOCJIEIOBATEILHOCTH
HYKJIEMHOBBIX KHCJIOT U
YCTaHOBJICHUEM
COOTBETCTBUI MEKY
HEH 1
IMOCJICIOBATEILHOCTHIO
aMHHOKHCIIOT B
MENTHIC.

3aJ1a9M 110
MOJIEKYJIIPHOU
OuoIoTrUy.

B MPOLIECCE COBMECTHOM
yaeOHOM

JEATEIBbHOCTH C Y4ETOM
MO3ULIMH IPYTUX
YYaCTHUKOB AESITEIbHOCTU
pu 00CYKJICHUH
BOIIPOCOB MEMOTUYECKOTO
JICJTICHUS KJIETKH.

OBnazieHue MeTOIaMu
HAy4YHOTO MMO3HAHUS B
MPOIIECCe CPAaBHUBAHUSA
MPOLIECCOB MUTO3a U
Me€i103a, MPOLECCOB
00pa3oBaHUs MYXKCKUX U
YKEHCKHX TOJIOBBIX KJIETOK y
YeloBeKa.

JleMOHCTpalnusi HaBbIKOB
M03HABaTEIbHOU
pedaexkcun

19
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