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1. ITosicHUTEAbLHAA 3aMNCKA

VY4eOHast mporpamma ydeOHOTo npenmMeTa «bronorusy cocraBieHa B COOTBETCTBUH C
TpeOOBaHUSMU:

- OdenepalbHBINA TOCYAAPCTBEHHBIN 00pa30BaTeIbHbIN CTAHAAPT CPEIHETO 00IIeTro 0Opa3oBaHusl,
YTBEP)KICHHBIH nprka3zoM MunucrepcTBa oopazoBanus U Hayku PO ot 17.05.2012 r. Ne 413;

- l'ocynapcrBennas nmporpamma PO «Pa3Butue oOpa3oBanusi», yTBepKIAEHHAS TTOCTAHOBICHUEM
oT 26 nexadps 2017 r. Ne 1642;

- OCHOBHOI 00111€00pa30BaTEILHOM MpOrpaMmMbl cpeiHero ooiero oopazosanust MbOY «COILL
Nel2y», yrBepxkaenHoi npukazom NeS6 ot 26.08.2020 rona.

Henu u 3a0auu yueonozo npeomema «buonocusn» na yposne cpeonezo oouie2o oopazoeanus

Pabouas mporpamMmma OpHEHTHPYET Ha TIOJTOTOBKY KOMITIETEHTHOCTHBIX JTFO/ICH, CIOCOOHBIX K
AKTHUBHOU TBOPYECKOM AEATENBHOCTH; Pa3BUTUE CAMOCTOATEIBHOCTH U HATYypaTUCTUYECKOMN
WHUIIMATUBHOCTH; ()OPMUPOBAHNE COBPEMEHHOU MPUPOT00CO00pa3HOM KApTUHBI MUPA B
MHUPOBO33PEHUH, IPAKJAHCKON OTBETCTBEHHOCTH, TYXOBHOCTH U KYJIbTYPHI.

OCHOBHOMH 11€J1bI0 OMOJIOTMYECKOTO 00pa30BaHUS SBJISIETCS TIOJITOTOBKA OMOJIOTUYECKH U
9KOJIOTUYECKU TPAMOTHOT'O YEJIOBEKa, KOTOPBIN JIOJKCH MOHUMATh 3HAYCHUE J)KU3HU KaK
HauBEICIIIEN OCHHOCTH, YMETh CTPOUTH CBOU OTHOLICHUS C HpI/IpO[[OI\/JI Ha OCHOBC YBaXXCHUA K
KHU3HH, YEJIOBEKY, OKPYKAOIIEH cpelie, 001a/1aTh SKOJIOTHYSCKON KYIbTYPOH, OpUEHTHPOBATHCS
B OMOJIOTUYECKON U TIOTPaHUYHBIX ¢ HEH 00JIacTsAX 3HAHUS, 3HATh OMOJIOTUYCCKUE TEPMUHBI,
TIOHSITHS, TCOPHH.

Pabouas nporpamMmMa HarpasiieHa Ha pElICHHUE CISAYIOIINX 3a/1a4 U3yueHus Kypca «buonorusy»
B 10-11 kiaccax Ha yrioyOJeHHOM ypOBHE:

- cucTeMHoe (opMHUpOBaHKE 3HAHUH 00 OCHOBAX HayKH OMOJIOIMU B KOHTEKCTE €€
HCTOPUYECKOTO Pa3BUTHUS M HA YPOBHE COBPEMEHHOTO €€ COCTOSIHUSA B aCTIeKTe MPOPHILHOTO
00y4YeHHsI HIKOJIbHUKOB;

- OBJIaZICHUC criocobamu I[O6BIBaHI/IH 1 TBOPYECKOI'O MPUMCECHCHUSA 3TUX 3HaHI/II>'I;

- PaCKpPBITUC KYJIbTYPOJIOTrHUICCKOTO 3HAUYCHUS OMOJIOTHH B ITO3HAHHMH 3aKOHOB >KUBOI MpUpoaAbI
" MaTCpruaJIbHOM obecneueHUH Pa3BUTHA HUBUIIN3AIIUU U )KU3HU O6H_ICCTB21;

- posu o011ero 6GMOIOTHYECKOro 00pa30BaHUs JJIs MOBBIMLIEHHS KYJIbTYphI yJaIlehncst MOJIOAEKH
U CaMOCTOSITEIILHOTO BbIOOpA MPaBUIIbHBIX IPUOPUTETOB U OPUEHTHPOB B MapuipyTe Oynyen
o0Opa3oBaTenbHON U MPO(heCCHOHATBHON AEATENbHOCTH;

- q)OpMI/II)OBaHI/Ie HAay4YHOI'O MUPOIIOHMMAHUSA KaK KOMIIOHCHTA HAYYHOI'O MUPOBO33PCHUA U KAaK
YCJI0BUS TOHUMAHUS TYMAHUCTUYICCKUX, DKOKYJIIbTYPHBIX HeHHOCTeﬁ n HpI/IpO)IOCOO6p33HLIX
OpPHUCHTHUPOB B JKU3HCHHOM MO3UIIUH JIMYHOCTH,

- PaCKpBITHE KPacOTHI IIPOLIECCA CAMOCTOSTENBHOTO MMO3HAHUS KUBOM IIPUPOJIBI, €TO
BO3BBILIAIOIIET0 CMBICIIA, HAIIPABJICHHOI'O HA pa3BUTHE UHTEPECA K MIO3HAHUIO, K HAYKE
OHMOJIOTUM U pa3BUTHE BHYTPEHHEN MOTUBALIMU YUEHUS KaK JMYHOCTHOM NMpeAMETHO-
OMOJIOTUYECKON KOMITETEHIIUU U IEHHOCTH;

- pa3BUTHE JIMYHOCTU CPEJICTBAMH MpeAMeTa OMOJIOTUU Ha OCHOBE (POPMHUPOBAHUS
0011ey4eOHbIX U MPEIMETHBIX YMEHUI U HaBBIKOB, yUeOHO-TI03HABATEIbHON AEATEIbHOCTH
poUIMPOBAHHOTO XapaKTepa Ha JOCTaTOUYHO BICOKOM KOMIIETEHTHOCTHOM YPOBHE.

W3yueHre OMOIOTHN Ha yrITyOJIEHHOM YPOBHE OPHEHTHPOBAHO HA: TIOJTOTOBKY K
nocjienyouemMy npodeccnoHaaIbHOMY 00pa30BaHUI0; Pa3BUTHE UHIMBHYaTbHbBIX
crocobHocTel 00yyaromuxcs myreM 6osee rIyooKoro, 4eM mperycMaTpuBaeTcs: 6a3o0BbIM
YPOBHEM, OBJIaJIEHHUs] OCHOBaMH OMOJIOTMH U METOJIaMH M3Y4EHHUS] OPraHMUECKOro MUpA.
W3yueHre OMOIOTHY Ha yrITyOJICHHOM YpPOBHE 00€CIIEUNBALT: MPUMEHEHHE MTOTyYSHHBIX 3HAHUH
JUISL PELIeHUs] IPAKTUYEeCKUX U y4eOHO-UCCIIeI0BATENbCKUX 3a/1a4 B U3MEHEHHOM,



HQCTaHI[apTHOI\/JI CUTyalluu, yMCHUC CUCTCMATU3HUPOBATh U 0606H_[aTI> MOJIYYCHHBIC 3HAHUSA,
OBJIAACHHUEC OCHOBaAMH HCCHCHOB&TCHLCKOﬁ ACATCIIBHOCTHU 6I/IOJIOFI/I‘ICCKOI>’I HaIpaBJICHHOCTU U
IpaMOTHOTO OPOPMIICHHS TTOTYYCHHBIX PE3yJIbTaTOB; Pa3BUTHE CIIOCOOHOCTH MOJICIIUPOBATH
HEKOTOpbIe 00BEKTHI M MPOIIECCHI, MPOUCXOIAIINE B )KUBOM npupoje. M3yueHue nmpeamera Ha
yIIyOJIGHHOM YPOBHE MO3BOJIIET (DOPMUPOBATH Y 00YJAIONTUXCS YMEHHE aHAIU3UPOBATD,
MPOTHO3MPOBATH M OIICHUBATH C TTO3UIMH SKOJOTHYECKON 0€30MacCHOCTH MOCIIECTBHS
NeSITeIIbHOCTH YEJIOBEKA B AKOCUCTEMAX.

Mecmo ¢ yueonom nnane

B cootBercTBHYM ¢ yUEOHBIM IJIAHOM Ha TEKYILUN y4EOHBIN IO Ha U3YYEHHUE yUEOHOI O
npenMmera «bronorus» oTBOIUTCS:

yriayOneHHbIN YPOBEHbD:
10 xnacc - 102 gyacoB, 3 yaca B HEJIEJIO;
11 xnacc - 68 gaca, 2 gaca B HEJICIIIO.

Yueono-memoouueckoe u mamepuanvno-mexunuueckoe obecneuenue 00pazoeameibHoO20
npouyecca

[Tporpamma yriry0ieHHOTO Kypca 1o npeaMeTy «buosorus» ocHoBaHa Ha y4eOHO-
METOAMYECKOM KOMILJIEKTE, 00ECTIEYHBAIOIIEM 00ydIeHHE KypCy OMOJIOTHH B COOTBETCTBUH C
®denepanbHBIM FOCYIaPCTBEHHBIM 00pa30BaTEIbHBIM CTAHAAPTOM CPEIHETO (IIOJIHOTO) OOIIEro
00pa3oBaHMs, KOTOPBIM BKIIOYAET B CEOS YICOHUKHU:

1. U.b.Aradonosa, B.1. Cusornazos Ouosnorus 10 knacc ba3oBblil u yriyOnéHHbIi
ypoBeHb- M.: «/Ipoda», 2021.

2. W.b.Aradonona, B.1. Cuormnazos 6uonorus 11 knacc ba3zoBbiii 1 yriyOnEéHHBIN
ypoBeHb- M.: «/Ipoda», 2021.

Ilepeuensv cpeocme UKT, neob6xooumuix onsa peanuszayuu npozpammeol
AnmnaparTHble CpeacTBa

o KomnbloTep — yHHBEpCaIbHOE YCTPOUCTBO 00pa0OTKH HH(POPMAIIH; OCHOBHAS
KOH(UTypalusi COBpEMEHHOI'0 KOMIIbIOTEPA 00ECIIEYNBAET ydaleMycs MyJIbTUMEIUa-
BO3MOXXHOCTH: BUACOM300pakeHNEe, KaYeCTBEHHBIN CTEPE03BYK B HAYITHUKAX, PEUEBOI
BBOJI ¢ MUKpO(hOHA U JIp.

o IlIpoekTop, noacoennHAEMbI K KOMIBIOTEPY, BUACOMArHUTO(HOHY, MUKPOCKOITY U T. I1.;
TEXHOJOTHYECKHUM 37IEMEHT HOBOW I'PaMOTHOCTH — PaIUKAJIbHO MOBBIIIAET: YPOBEHb
HATJISTHOCTH B pa0OTE YUUTEINsI, BOSMOKHOCTD JIJISl YYaIIUXCS MPECTABIATh PE3yabTaThl
cBoel paboThl Bcemy Kinaccy, 3 (PEeKTUBHOCTh OpPraHU3aIMOHHBIX U aJIMUHUCTPATUBHBIX
BBICTYILICHUH.

o IlpunTep — no3BoseT GUKCUpPOBaTh HA Oymare HHGOpPMAIUIO, HAICHHYIO U
CO3JaHHYIO YHallIlUMUCA UJIU YIYUTCIICM. JIJ'IH MHOTHUX IIKOJBHBIX HpI/IMeHeHI/Iﬁ
HEOOXOIUM HIIH JKeNlaTelIeH I[BETHOU MPUHTEP. B HEKOTOPHIX CUTYaIIUSAX OYCHb
JKeaTeNIbHO MCIIOIh30BaHue OyMaru U n300pakeHust 00JbIoro ¢popmara.

e YcrpoiicTBa 1Js1 PyYHOr0 BBOJAA TEKCTOBOM HH(pOpMaLUY 1 MAHUIYTHPOBAHUA
IKPAHHBIMH 00bEKTAMU — KJIaBUATYpPa U MBITIH (M pa3HOOOpa3HbIE YCTPOUCTBA
aHaJIOTHYHOTro HazHaueHus ). OcoOyro poiib crienuanbHble MOJU(PHUKAIIMHA ATUX YCTPOUCTB
UTPAIOT /IS YYAIUXCs ¢ IpoOIeMaMu IBUTATEIILHOTO XapakTepa, Hanpumep, ¢ JJLIT.

e YcrpoiicTBa s 3anMcH (BB0a) BU3YaJbHOM M 3ByKOBOM HHoOpMauMu: CKaHeD;
doroanmapar; BuIeOoKkamMepa; HUPpPOBOl MUKPOCKOT; ayJAHO U BUACO MarHUTO(POH —



JIAI0T BO3MOKHOCTh HETIOCPEICTBEHHO BKJIIOUATh B YUEOHBIH Mporiecc HHPOPMalMOHHbIE
00pa3bl OKpPYXKAroIIero Mupa. B KOMIUIEKT ¢ HayITHUKAaMH YacTO BXOJIUT
WHIMBUYaJIbHBIA MUKPO(OH I BBOJIA PEYH yUaIlIErocs.

IIporpammHubIe cpeacTBa

OnepannonHas cucrema.

®daiinoBeIid MEHEIKED (B COCTABE ONEPAITMOHHONW CHUCTEMBI WITH JIp. ).
AHTUBHpYCHAsl Iporpamma.

IIporpamma-apxusarop.

HuTerpupoBanHoe 0(hruCHOE MPUIIOKEHUE, BKIIOYAIOIEe TEKCTOBBIN pelakTop,
pacTpoBBIi U BEKTOPHBIH rpaduueckue pelakTopbl, IporpaMmy pa3padoTKu
[PE3EHTALMUN U 3JIEKTPOHHBIE TaOJINLIBI.

BupTtyanbHble KOMIBIOTEPHBIE 1TA00OPATOPHH.

1. IlpeameTrHble pe3y/abTaThl 0CBOCHHUSI Y1eOHOI0 NIpeaMeTa

N3yuenue yuebHOro npenmMera «bronorus» HanpaBiieHO Ha JOCTUKEHHUE CIIETYIOIINX
IUTaHUpYyeMBbIX pe3yibraToB ocBoeHuss OOII COO.

BbinyckHUK Ha yriiy0JIeHHOM yPOBHE HAYUHTCS:

OLIEHUBATh POJIb OMOJOIMUYECKUX OTKPBITUI U COBPEMEHHBIX MCCIEI0BAHUMN B pa3BUTHH
HayKHU U B IIPAKTHUYECKON NEATEIbHOCTH JIIOJIEH;

OLICHUBATH POJIb OMOJIOTHH B (POPMUPOBAHUN COBPEMEHHON HAYYHOM KapTHHBI MUDA,
IPOTHO3UPOBATh NEPCHEKTUBBI Pa3BUTHUS OMOJIOTHH;

YCTaHABJIMBATh M XapaKTEPU30BaTh CBSA3b OCHOBOITOJIATAIONINX OMOIOTUIECKUX MTOHITHI
(kJIeTKa, OpraHu3M, BUJ, IKocucTeMa, Ouocdepa) ¢ OCHOBOIOJIArAOUUMH MTOHITUAMHI
JIPYTUX €CTECTBEHHBIX HAYK;

000CHOBBIBaTh CUCTEMY B3IJISIIOB HA JKUBYIO IPUPOY U MECTO B HEN YENIOBEKA,
npUMeHsst OMOJIOTHUECKUE TEOPUH, YUEHHUSI, 3aKOHBI, 3aKOHOMEPHOCTH, TOHUMATh
TPAHUIBI UX IPUMEHUMOCTH;

HIPOBOJUTH YU€OHO-HUCCIIEOBATENBCKYIO IEATEIILHOCT 110 OMOJIOTUU: BBIABUIaTh
TUIOTE3bl, INIAHUPOBATh paboTy, OTOUpATh U MPEOOPa30BIBATH HEOOXOIUMYIO
UH(OPMALINIO, TPOBOAUTE SKCIIEPUMEHTBI, HHTEPIIPETUPOBATh PE3ybTATHI, A€TIaTh
BBIBOJIbI HA OCHOBE TIOJTyUYE€HHBIX PE3yJIbTaTOB;

BBISIBJISITH U 0OOCHOBBIBATH CYIIECTBEHHbIE OCOOCHHOCTH Pa3HbIX YPOBHEH OpraHu3anuu
KU3HU;

YCTaHABIIMBATh CBSA3b CTPOEHUS U (YHKIMII OCHOBHBIX OMOJIOTMYECKUX MaKpOMOJIEKYIL,
UX pOJIb B IIpolieccax KJIETOYHOro MeTaboIu3Ma;

pelaTh 3aJa4y Ha ollpesiesieHue nociuenosareabHoct Hykineotunos JJHK n nPHK
(MPHK), anTukogonoB TPHK, nocnenoBaTelbHOCTH aMUHOKHUCIIOT B MOJIEKyJie Oernka,
[IPUMEHSIS 3HAHUSA O PEAKLUAX MATPUYHOIO CUHTE3a, TCHETUYECKOM KOJIE, IPUHIIUIIE
KOMILJIEMEHTAPHOCTH;

JIeNIaTh BBIBOJIBI 00 U3MEHEHHSIX, KOTOPhIE MPOU30MIYT B MPOIIECCaX MATPHUHOTO
CHHTE3a B CIIy4ae U3MEHEHUS MOocae0BaTeIbHOCTH HyKi1eoTua0B JIHK;



e CpaBHHUBaTh (pa3bl JAEJCHUS KICTKH; PeliaTh 3ajaul Ha ONpe/IeICHUE U CPaBHEHUE
KOJIMYECTBA reHeTu4ecKkoro Marepuana (xpomocom u JJHK) B kiieTkax MHOTOKJIETOUHBIX
OpPraHU3MOB B pa3HbIX (pazax KJIETOYHOIO IUKJIA;

e  BBIIBIIATH CYHIECTBCHHBIC IIPU3HAKU CTPOCHHS KJIIETOK OPTaHU3MOB Pa3HBIX LJapCTB
YKUBOU TPUPO/IbI, YCTAaHABINBATH B3aUMOCBS3b CTPOCHUS U (PYHKIUH yacTel u
OpPraHOUJOB KIIETKH;

e 000OCHOBEIBaTh B3aUMOCBS3b IIACTHYCCKOTO U OHEPTCTUUCCKOI' O 06MCHOB; CpaBHHBATb
IMPONLECChI INTACTUYCCKOr'o U SHEPTCTUUECKOT'O O6M€HOB, IMPOUCXOAAIINX B KIICTKaX
JKHUBBIX OPTaHHU3MOB;

e OIpCACIATH KOJIUYCCTBO XPOMOCOM B KIICTKAX paCTeHI/Iﬁ OCHOBHBIX OTACJIOB Ha PAa3HbIX
JTarnax XU3HCHHOI'O IIUKJIa,

e pemIaTh TCHETUYECKHUE 3a7a9d Ha TUTHOPUIHOE CKPEIIUBAHUE, CIICTIICHHOE (B TOM YHCIIE
CIICTIJICHHOE C IT0JIOM) HAcJIe0BaHKE, aHAIM3UPYIOIIEe CKPEITUBaHHUE, TPUMEHSIS 3aKOHBI
HACJIEICTBEHHOCTU U 3aKOHOMEPHOCTH CUEIJIEHHOIO0 HACJIEAOBAHUS;

e  pacKphIBaTh MPUYMHBI HACIEICTBEHHBIX 3a00JIEBAaHUH, APTYMEHTHPOBATH
HEO0OXOIUMOCTh MEp MPEAYNPEKACHUS TAKUX 3a00JI€BaHUM;

e CpaBHHUBATH PA3HBIC CII0COOBI PAaSMHOXKCHUA OPraHU3MOB;
e XAapaKTCPU30BaTh OCHOBHLIC 3TAIlbl OHTOI'CHC3a OPTraHN3MOB;

e BBUIBJISATH IIPUYHHBI U CYIIECTBECHHBIC MPU3HAKK MOIU(UKAIMOHHOW U MyTallMOHHOM
U3MEHYUBOCTH; 00OOCHOBBIBATH POJIh H3MEHYUBOCTH B €CTECTBEHHOM U MCKYCCTBCHHOM
otbope;

e 00OCHOBEIBAThH 3HAUECHHUE Pa3HbIX MCTOA0B CCIICKINH B CO3AaHUN COPTOB paCTeHHﬁ,
mopoa ’)KMBOTHBIX U IITAMMOB MUKPOOPIraHU3MOB;

e 00OCHOBEIBATH MNPUYUHBI UBMCHACMOCTHU U MHOI‘OO6paSI/I${ BHUIOB, ITPUMCHAA
CUHTCTUYCCKYIO TCOPHIO 3BOJIIOLINH,

e XApPaKTCPU30BATh MOIMYJIALUIO KaK CAUMHHUIY 3BOJIIOLIUH, BUJ] KaK CUCTCMATUYCCKYIO
KaTCroprro U Kak pe3yJIbTaT 3BOJJIIOIUHU;

e  YCTaHAaBJIMBATh CBA3b CTPYKTYPBI U CBOMCTB 3KOCHCTEMBI;

e  COCTaBJIATH CXEMbI IEPEHOCA BEILIECTB U SHEPTUU B IKOCUCTEME (CETH NMUTAHU),
IPOTHO3UPOBATh UX U3MEHEHUS B 3aBUCUMOCTH OT U3MEHEHHs (DaKTOPOB CPEJIbI;

e APTYMEHTHPOBATH COOCTBEHHYIO MO3HUITHIO IO OTHOIICHHIO K IKOJIOTHICCKUM MpodIeMam
Y TIOBEJICHUIO B IPUPOJIHOM Ccpesie;

e 000CHOBBIBATH HEOOXOJIUMOCTh YCTOMYMBOTO PA3BUTHUS KaK YCIOBHUS COXPAHEHUS
ouocdepsr;

e OLICHUBATh NPAKTUYECKOE M ITHUECKOE 3HAUEHHE COBPEMEHHBIX MCCIIEJOBAHUN B
OMOJIOTHH, METUIIUHE, SKOJIOTUU, OMOTEXHOJIOTHH; 00OCHOBBIBATH COOCTBEHHYIO OLICHKY;

e BBIIBIIATH B TEKCTE OMOJIOTHUECKOTO COEPIKAHUS MPOOJIEMY U apryMEHTHPOBAHO €€
OOBSICHSTD;

e TIPEICTaBIATH OMOJOTHYECKYIO HH(OPMAITHIO B BUE TEKCTA, TAOIHUIIbI, CXEMBI, Tpaduka,
JMarpaMMbl U J€J1aTh BBIBOJIbI HA OCHOBAHUH MPEACTABICHHBIX JAaHHBIX;
npeoOpa3oBbIBaTh rpaguk, TabIUILy, IUarpaMMy, CXEMY B TEKCT OHOJIOTHYECKOTr0
COJIepKaHUSI.

BbinyckHUK Ha yriiy0JIeHHOM yPOBHE IOJIYYHUT BO3MOKHOCTh HAYYUTHCH:

*  0P2aHU308bIBAMb U NPOBOOUNMb UHOUBUOVATLHYIO UCCAE008AMENbCKYI0 0emMeNbHOCHb NO
buonoeuu (unu paspabamvléams UHOUBUOYATbHBIL NPOEKM): 8b108U2ANb 2UNOME3bI,
NIAHUPOBamMs pabomy, omoupams u npeobpazosvleams HeoOX00UMYI UHGOpMayuo,



nPOBOOUMb IKCHEPUMEHMbL, UHMEPNPEMUPOBAMb Pe3Vilbmambl, 0e1amb 6bl600bl HA
OCHOB€ NOJIYUEeHHbIX Pe3VIbmamos, Npeocmasisims NPOOYKM C80UX UCCIe008AHUL,

® NPOcHO3UpOoeambs nocne0Cmeus COOCMEEHHbIX UCCIe00B8AHULL C yuemom dmudecKux Hopm
U 9KoJ1I02u4ecKux mpe606aHuﬁ;

e GblOCIAMD cyuiecmeeHHnbvle 0COOEHHOCMU JHCUSHEHHBLX YUKTI06 npedcmaeumeﬂed PA3HbBIX
omoesnoes pacmeﬂuﬁ U munoe #Cu6onmHblx, u306pa9fcamb UUKITIbL pa3eumust 6 8uoe cxem,

® dHaJU3UpOoeantb U UCNOb306antb 6 peuerHuu y'-l€6Hblx U UCCNe008aMENbCKUX 3A0aY
qubopMauuio O COBPEMEHRHbLX UCCIE00BAHUSIX 8 6“0]1021/!1/!, Meduuuﬁe u 9Kosocuu,

® apzcymeHmupoeanito Heobxo0uMocmo cunmesda ecmeCcmeerHHO-Hay4Hozo u
COYUOCYMAHUMAPHO2O0 3HAHUA 6 INOXY MHd)OpMaL;MOHHOiZ yusuausayuu,

*  MOOEnUpo8ams UsMeHeHue IKOCUCIeM N0 GIUAHUEM PA3TUYHBIX SPYAN PaKmMopos
OKpydHrcaroujeli cpeowl;

°  BHIAGIAMb 8 NPOYECCe UCCIE)08AMENbCKOL 0esAMebHOCIU NOCAe0CMBUSL
AHMPONO2EHHO20 B030€UCMEUS. HA IKOCUCEMbL C80€20 Pe2UOHA, NPedadaanmb Cnocodbl
CHUDICEHUSL AHMPONO2EHHO20 8030€UCMBUSL HA IKOCUCEMbL,

*  UCNOIB308AMb NPUOODEMEHHbIE KOMNEMEeHYUU 8 NPAKMUYECKOU 0esimelbHOCMU U
NOBCEOHEBHOU JHCUHU OJIs1 NPUOOPEemeHUs ONbIMA 0esIMeIbHOCIU, NPeoulecmeayoulel
npogheccUoHANbHOL, 8 OCHO8E KOMOPOU Iexcum OUo102usl KaKk y4eOHblll npeomen.

II1. Conepxxanue y4eOHOr0 nmpeamera

Copepxanue yueOHOTo MpeaMeTa COOTBEeTCTBYeT DefiepaibHOMY rocyapCTBEHHOMY
00pa30BaTeIbHOMY CTaHIAPTY CPETHETO OOIIero 00pa3oBaHusl.

B nanHO#i yacTu nporpaMmbl IPUBEACHO PEKOMEHIYEMOe pacipeieiieHne y4eOHbIX 4acoB MO
paszenam Kypca, onpeziesieHa [oCIe10BaTeIbHOCTh N3Y4EHHs YU€OHBIX TEM B COOTBETCTBUU C
3ajjauaMy 00ydeHusl. YKa3aH MUHUMAJbHBIN [epedeHb AeMOHCTPALU, IPOBOJAUMBIX YUUTEIEM
B KJ1acce, 1a00paTOpPHBIX PabOT, BHIIOIHIEMBIX YICHUKAMHU.

Beenenne B kypce omosorun s 10 — 11 kaaccos
10 xnace
Opranu3MeHHbI YPOBEHb KM3HU

Kueoii opeanuzm kax 6uonoeuveckasn cucmema. OIHOKIETOYHbIE U MHOTOKJIETOUYHbIE
opranu3Mebl. TkaHH, OpTaHbl, CHCTEMBI OPTaHOB, MX B3aUMOCBS3b KaK OCHOBA IIEJIOCTHOCTH
MHOT'OKJIETOYHOT0 opranu3ma. ['omeoctas. OCHOBHBIE IPOLIECCHI KU3HEEATEIBIFOCTH
OJTHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPTaHW3MOB. THIIBI IUTAHHSI U CTIOCOOBI TOOBIBAHUSI U
OpraHu3Mamu: reTepoTpodsl (carpoTpodbl, MapasUThl, XMITHUKN) U aBTOTOO(]HI (XeMOTpOdbI 1
doroTpodsl). Perynsuus npoueccoB )KU3HEAEATEILHOCTH OPIaHU3MOB.

PazmHoxeHue u pa3BuTHE OpraHu3mMoB. Bocnpon3BeaeHue OpraHu3MoB, €ro 3HaueHue. TUrbl
pa3MHOKeHud. becnionoe v MojgoBoe pa3MHOKEHUE, €ro 3HaueHue. OII010TBOPEHUE U €T0
3HaueHue. BHeNHee u BHYTpeHHEE OIUIOI0TBOPEHNUE Y )KUBOTHBIX. [[BOITHOE OTJI0IOTBOPEHHE Y
LBETKOBBIX pacTeHui. JKM3HEeHHbIE IUKJIIbI U Yepe0BaHe MOoKoJeHn. NHauBHu1yaibHOE
pa3BUTHE MHOTOKJIETOYHOTO OpraHu3Ma (OHTOreHes3). OMOpHOHAIBHOE U TOCTIMOPHOHAIBHOE
pa3BuTHE opraHu3MoB. [[puunHbl HapyieHuid pa3BUTHs opraHu3MoB. [lociencTBus BausHUS
AJIKOTOJIs1, HHKOTHHA, HAPKOTHYECKUX BEIIECTB Ha PA3BUTHE 3apO/IbIIIa YeIOBEKa.

JlaboparopHnas pabota Ne 1 «CBoiicTBa KUBBIX OPTraHU3MOB.

OcHo6Hble 3aKOHOMEPHOCMU HACe0068a s npu3Hakos. HacnencTBEHHOCTh U U3MEHYUBOCTh —
CBOMCTBA OPraHn3MoOB. MI3MeHUNBOCTh NPU3HAKOB OpraHu3ma u e€ Tunsl. I 'eHernka. Mcropun
Pa3BUTHUS T€HETHUKHU.



Metonbl reHeTuKU. MeTobl U3y4EHUs HACIEACTBEHHOCTH YelloBeKa. [ eHeTnueckas
TEPMUHOJIOTUSL U CUMBOJIMKAa OCHOBHBIE TIOHSTHUS TEHETUKU. [ eHbl U IPU3HAKHU.
3aKOHOMEPHOCTH HacJeAOBaHUs, yCTaHOBIEHHBIE ['. MeHaeneM, ux HUTOJI0THYE€CKUE OCHOBBI.
MoHorudpuaHOoe U TUTHOPUIHOE CKpEIMBaHUE. 3aKOHOMEPHOCTH CIIETUIEHHOTO HACTIETOBaHUS.
3akon T. Moprana. BzaumoneiictBue renoB. Teopust reHa. Pa3BuTre 3HaHUI O TEHOTHIIE.
I'enoTun kak nenoctHas cucrema. ['eHoM yenoBeka. XpoMOCOMHas TEOpHUs HACJIEACTBEHHOCTH.
Omnpenenenue noia. ['eHeTnka rnoja u HacJAEOBaHUE, CIIEINIEHHOE C MOJIOM.

HpaKTI/I‘{eCKaH pa60Ta: «Pemenue 3a1a4 110 TCHECTHKE»

HacnencrBennsie 601e3HU, UX MPO(PUIAKTHKA. DTHIECKHUE aCTIEKThl MEAMIIMHCKON TeHETHKH.
OcHoBHble dakTopbl, hopMHUpyIOIIKE 310pOBbe YenoBeka. O0pa3 )KU3HU U 310POBbE YEIIOBEKA.
Ponb TBOpuecTBa B )KM3HU U€IOBEKA U OOLLECTBA.

Ocnosnble 3AKOHOMEPHOCMU USMEHYUBOCTU. M3MeHYnBOCTD IIPHU3HAKOB OpraHn3mMa u €€ TUIIBI
(HaCJ'IeI[CTBeHHaH u HeHaCJ'IeI[CTBeHHaﬂ). 3aKOHOMepHOCTI/I HU3MCHYHNBOCTH. HaCJ'ICI[CTBeHHaH
M3MEHUYHUBOCTh: KOMOMHATHUBHAS U MyTalluOHHad. MOI[I/I(l)I/IKaL[I/IOHHaSI HN3MCHYHUBOCTbD. HopMa
PEaKknuu. MyTaLII/II/I, X MaT€puajibHasad OCHOBA — U3MCHCHUC I'CHOB U XPOMOCOM. BI/I,Z[I)I MYy-
TaLII/If/'I " X NPUYHHBI. HOCJIGI[CTBI/ISI BJIMAHHA MYTAarcHOB Ha OpraHu3M. Mepm 3alIMTHBI CPCAbI OT
3arpsA3HCHUA MyTarcHaMu. Mepbl HpO(i)I/IJ'IaKTI/IKI/I HaCJICICTBCHHBIX 3a00JIeBaHNH YeIOBEKaA.

JlaGopaTtophnas padota Ne 2 «MoaudukaiioHHasi ”3AMEHYHUBOCTH.
Cenexyus u buomexuonocus Ha ciyscoe yenogevecmea. Cenexuus u e€ 3agaun. Brxmag H. .

BaBuiioBa B pa3BuUTHE CeICKIMU. YUCHHE O IEHTPaX MHOT000Pa3Hsl U IPOUCXOXKICHUS
KYJIbTYPHBIX paCTCHI/If/'I. 3aKOH rOMOJIOTHYECKH pAaOB HaCJIeIICTBeHHOﬁ N3MCHYUBOCTH. MCTOIII)I
CEJICKIINU, UX TCHETUYEeCKHUE OCHOBBI. OCOOCHHOCTH CEJICKIIUU PACTCHUH, )KUBOTHBIX U MUK-
POOPraHK3MOB.

EI/IOTGXHOJIOFI/ISI, eé HaIrrpaBJICHUA. OTUYECKHE aCIICKThI MMPUMCHCHUA TCHHBIX TEXHOJIOTHIA.
OTHYECKHUE aCIEKThI Pa3BUTHUA HCKOTOPBIX HCCIICIOBaHUM B OHMOTEXHOJIOTUH (KJIOHI/IpOBaHI/Ie qc-
JIOBCKA, HAITPABJICHHOC U3MCHCHHC FCHOMa).

Llapcmeo Bupycul, eco paznoobpasue u snauenue. llapcTBa MpOKapuOTHUECKUX OPTaHU3MOB, UX
pa3zHooOpasue 1 3HaueHue B npupoje. LlapcTBa sykapuoTudeckux opraHu3MoB, UX 3HAUECHUE B
npupoze. LlapcTBO HEKIeTOUHBIX OpraHU3MOB — BHPYCOB, UX pa3HOOOpa3ue, CTPOEHUE U
¢GbyHKIIMOHKMpOBaHUE B IIpupoe. BupycHsie 3a0oneBanus. [IpodunakTuka BUpYCHBIX
3a0oneBaHnii. OpraHu3MeHHbIH YPOBEHb KU3HU U €TI0 pOJib B IPUPOJIE.

JlabopaTtophnast pabota Ne 3 «BupycHbie 3a0071€BaHMs paCTEHUI

KieTounbiit YPOBE€HDL OPraum3aluu ;KU3HHU

Cmpoenue orcusou kniemxu. Llutonorus — Hayka o kieTrke. MeTo bl n3y4eHus! KIeTKu. M.
[netinen u T. llIBaHH — OCHOBOMOJIOKHUKHU KJIETOYHON Teopun. OCHOBHBIE TIOJIOKEHUS
KJIeTOuHOM Teopuu. OCHOBHBIE MOJIOKEHUS COBPEMEHHOTO YUeHHUs 0 KieTke. MHOrooOpasue
KJICTOK M TKaHEH.

CtpoeHue KIeTOK U BHYTPUKIIETOUHBIX 00pa3oBaHuil. OCHOBHbBIE YaCTH KIIETKHU.
[ToBepXHOCTHBIN KOMILJIEKC KJIETKH, €r0 CTpoeHue U ¢pyHKkuuu. Lluronnasma, e€ opraHouabl; UX
cTpoeHue U pyHKUIUU. Aapo, ero ctpoenue u pyHkunu. Bzaumocss3u crpoeHus U QyHKIUN
qacTell ¥ OPraHOUI0B KIIETKU.

XPpOMOCOMBI, UX XUMUYECKUHN COCTaB, CTPYKTypa U PYHKIMH. 3HaU€HUE BUAOBOTO IIOCTOSTHCTBA
qucia, GopMbl U pa3MePOB XpOMOCOM. | OMOIOrHYHBIE U HETOMOJIOTUYHBIE XPOMOCOMBI.

OCOOEHHOCTH KJIETOK IPOKApUOT U DYKAPUOT. I'unoTe3pl BO3HUKHOBEHUS 3YKapI/IOTI/I‘lCCKOI7I
KJICTKHU.

Ilpoyeccul ocuznedesmenvrocmu kiemku. JleneHne KIeTKU: MUTO3 U Mero3. [lonroroska
KJIeTKHU K Aenenuto. Knerounsiit uki. Matepdasza u muros3. das3sl Muto3a. Meiio3 u ero ¢asbl.
CXo0zcTBO M pa3ianune MUTO3a U Melo3a. 3HaueHue MUTO3a U Mefo3a. COMaTH4YECKUE U MTOJIOBBIE
KJICTKH. JIMTIJTONTHBIN U TaIIOUIHBIA HA0Op XPOMOCOM B KJIETKAX.



Pa3BuTHE MONOBBIX KJIETOK Y pacTEHUI U )KUBOTHBIX. KileTka — OCHOBHasl CTpYKTypHas U
(byHKIMOHATIBHAS €AMHUIIA KU3HEACATEIBHOCTH OJHOKIETOYHOTO U MHOTOKJIETOUHOTO OPTraHu3-
MoB. KieTka — enuHuIa pocTta U pa3BuTus opranu3mMoB. Crieruanu3anus KJIeTok, 00pa3oBaHue
TKaHeil. MHOrooOpasue KJIeToK ¥ TKaHu. ['apMoHus, IPUpPO10cO00Pa3HOCTh U YIPaBJICHUE B
KMBOH KieTke. HayuHoe no3HaHue u nmpobiema 1es1ecoo0pa3HoCTH B IPUPOJIE.

KneTounslii ypoBeHb OpraHu3alyiy KU3HU U €T0 POJIb B IPUPO/IE.

JlaGopatopnas pabota Ne 4 «3yueHue MHOrooOpa3usi B CTPOSHHH KIETOK» (Ha puMepe
OJTHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPIaHU3MOB).

JlaGopaTtopnas pabota Ne 5 «/3yueHne CBONCTB KJIETKH».
Mo.iekyasipHbIii YPOBEeHb OPraHU3AIUN KUZHU

MounekynsipHBIil cOCTaB KUBBIX KJIETOK. OpraHMuecKrue 1 HEOPraHNYECKUE BEIIECTBA B KIIETKE.
XnMHYecKasi OpraHu3anus KIeTku. Makpo- u MuUkpoasieMeHTsl. X poib B kineTke, OCHOBHBIE
OMOIOJIMMEPHBIE MOJIEKYJIbI )KUBON MaTepuu. OCOOEHHOCTH CTPOEHUS MOJIEKYJI OPraHU4YECKHX
BEIIECTB: OENKOB, YIIIEBO/IOB, JUIHUI0B, HYKJICMHOBBIX KUCIOT. BelIki U HyKJIIENHOBBIE KUCIIOTHI,
B3aMMOCBSI3b X CTPOEHUS U (DYHKIMHU, 3HAUCHHE B KIIETKE.

Xumnueckuii cocraB xpomocoM. Ctpoenue u cBoiictBa JIHK kak HocuTenst HacieCTBEHHON
uHpopmanuu. Perummkanusa JJTHK. Xumudeckue rpoueccsl B MOJIEKYIISIPHBIX CUCTEMAX.
BbuocuHTe3 B )KUBBIX KieTKax. MaTpruuHOe BOCIPOU3BOACTBO OenkoB. DoTOCHHTE3, €ro pojb B
npupoie. CBeTOBbIE U TEMHOBBIE peakliuU (POTOCHHTE3a. XEMOCUHTE3 U €0 POJib B IPUPOJIE.
MosekysipHble IPOLIECCH] PACIICIVICHUS BEIECTB B 3JIeMEeHTapHbIX Onocucremax. Craaun
sHEepreTudeckoro ooMeHa. bpoxenune u npixanue. [IpeoOpazoBanue sHeprun B Kiietke. Poib
(epMEHTOB KaK PeryIsiTOpoB OMOMONIEKYISAPHBIX MTporeccoB. CX0ACTBO XMMUYECKOI'O COCTaBa
MOJIEKYJI )KUBBIX CUCTEM KakK J0Ka3aTeJIbCTBO POJICTBA Pa3HbIX OPraHU3MOB. Poib eCTECTBEHHBIX
U UCKYCCTBEHHBIX OHOIOJIIMMEPOB B OKpY:KatolIel cpene .MoneKyIspHblil ypOBEHb XKHU3HHU U €ro
ocobeHHOCTH. BpeMs skonornueckoil KyapTypbl. XUMUYECKOE 3arpsi3HEHUE OKPY KaroLen
cpezbl Kak riaobaiibHas 3Konoruyeckas rnmpobiaema. OCo3HaHUE YEIOBEUECTBOM HENPEXOoIAIen
LEHHOCTH XKU3HU. [ 'yMaHUCTHYECKOE CO3HAHKE U 0JIarOrOBEHUE MEpe]] )KU3HbI0. DKOJIOTHYECKast
KYJIbTYpa — BaKHas 3a7ja4a 4eJI0BEUYECTBA.

JlaboparopHas pabota Ne 6 «Oprannueckre BeIiecTBa KICTKI.
JlabopaTtopHnast pabota No7 «DepMeHTaTUBHBIE TTPOIIECCHI B KIIETKEY.
11 kaace

buonorus kak Hayka U ee IpUKIagHOE 3HaueHue. Beenenue: bruonorus — Hayka O )KUBOM.
Ortpaciu O6uosioruy, ee CBsI3u ¢ APYrUMH HayKaMu. buonocuueckoe paznoobpasue kax npoonema
6 ucmopuu Hayku ouonozuu. Ilpaktruueckas OMoIorus U ee 3HaYeHue. Posp 6ronornyeckux
3HaHUH B (POPMHPOBAHUM COBPEMEHHOIN €CTECTBEHHOHAYYHON KapTHUHbBI MUpA.

Okckypeus Nel «MHuorooGpasue BuioB. Ce30HHbIE U3BMEHEHUS B IPUPOJIEN

O6H_[I/Ie OHOJIOTUYECKUE SBJICHUS U MCTOABI UX UCCIICAOBAHUA. OCHOBHBIC CBOMCTBA KU3HH.
O6HII/I€ IIPpHU3HAKU ouonornyeckux cucrteM. OTIUYNTEbHEIE IIPHU3HAKHA )KMBOI'0 1 HCXKUBOT'O.

OrnpezenieHne MOHATUS «KU3HbY. bruocucreMa kak 00beKT U3y4EeHHS] OMOJIOTUU U KaK
CTPYKTYpHasi €IUHULIA KUBOU MaTepuu. CTPYKTYpHbIE YPOBHH OPraHU3aLUU KUBOW TPUPOIBL:
MOJICKYJISIPHBIH, KJIETOYHBIN, OPTaHU3MEHHBIHN, TIOMYJISIITUOHHO-BUI0BOM, OMOTE€OIIEHOTHYECKHUH,
ounochepHsiii. MeToapl OMONTOTHUECKUX HccheaoBannil. Habmonenue, SKCIiepuMeHT, OMiCcaHue,
W3MEPEHHE U OIPEICIICHNE BUIOB — OHWOJOTHYECKHAE METOABI U3YUEHUS TTPUPO/IBI.
MopenupoBanue u MOHUTOPUHT. OTipe/iesieHne BUJI0B PACTEHUH U )KUBOTHBIX.

JlabopaTtopnas pabota Nel «HaGmronenue 3a )KUBOW KJIETKOM
JlaGopaTtopnas pabota Ne2 «MeTtoanka paboThI C ONPEACIUTEIIMUA PACTEHUN U )KUBOTHBIX)

buocgepHblii ypOBeHb OPraHU3aLUM KU3HU



Ocobennoctu 6uocdepHOro ypoBHs kKMBOI MaTepuu. Ydenue o 6uocdepe. [lonsarue o
ounocdepe. ['panutis u cTpykTypa 6uochepsl. Yuenue B.1. BepHanckoro o ’KHUBOM BELIECTBE U
ero oco0eHHocTsAX. DYHKIINHU )XKHUBOTO BemiecTBa B Onocdepe. [IpoucxoxaeHne KUBOTo
BeIecTBa. [ MmoTe3sl MPOUCX0XKIEHHS )KUBOTO BEIIECTBA Ha 3eMile, X aHaJIU3 U OICHKA.
CoBpeMeHHbIe TUIIOTE3bI TpoucxoxacHus ku3HU (A.. Onapun u Jx. Xonneitn). dusuko-
XUMHYECKast BOJIONUS U pa3BUTHE OMOC(ephl. DTarbl BOSHUKHOBEHHS KHU3HHU Ha 3emiie. DTallbl
9BOJIIOIIUHM OPTaHMYECKOTO MHpA U €€ 3HaAUYCHHE B pa3BUTUU Onochepbl. XpOHOIOTHUS pa3BUTHS
JKU3HU Ha 3emiie. DBomtoius onochepsl. buocdepa kak riodabHas OnocucTema.
OyHKIIMOHANTBHAS HEOAHOPOIHOCTD )KHUBOTO BelecTBa. OCOOCHHOCTH pactpeieICHUs
OromMaccel Ha 3emJie.

KpyroBopoTsl BeniecTB U MOTOKH dHEpruu B 6uochepe. buonornueckuii KpyroBopoT 1 €ro
3HavyeHue. buoreoxummueckue LUKIbL B Ouochepe. buocennasn muepayus amomos. MexaHU3Mbl
ycroiunBocTH 6uocdepsl. Y cnoBus )XuU3HHA B Ouochepe.

Cpenpl xu3HU Ha 3emiie. DKoJorudyeckue GakTopbl U UX 3HaYeHue. AOGMOTHYECKUE,
OMOTHYECKUE U aHTPONIOreHHbIe haKTOpbl. Komniekcrnoe delicmeue ghakmopos cpeowvl Ha
opzanuzm. OOIIME 3aKOHOMEPHOCTH BIUSHUS SKOJIOTHYECKUX (DAKTOPOB HAa OpraHu3M. 3aKOH
ontuMyma. 3akoH MUHMUMyMa. buosnorudeckue putmsl. @otoneprnoansm. YenoBek Kak KUTEb
ouocdepsl.

Jlaboparopnas pabota Ne3 «YcnoBust )xu3Hu B Ouocheper»

['moGaneHbie M3MEHEHUS B Onocdepe, BRI3BaHHBIE NS TEIBHOCTHIO uesoBeka. [Ipobnema
YCTOHYHMBOTO pa3BUTUA OHochepHI.

Posib B3aMMOOTHOIIIEHHI YeloBeKa U MPUPOJIBI B pa3BUTUN Ouochepsl. JKUBOM MUD U KYIbTYpa.

Oxckypeus Ne2 «Kuoit mup Bokpyr Hac. [Ipriembl onrcanus KUBOTO TOKPOBA HA TEPPUTOPUU
OKOJIO IIKOJIBI»

Bbuoreounenornyeckuii ypoBeHb OPraHu3aluu ;KM3HU
[TpuponHoe cooOuiecTBO Kak OMOTe0IeHO3 U AIKOCHCTEMA
buoreoneHo3 kak 9actb 6rochepsl. BHOTreoneHo3bl Kak CTPYKTYPHBIE KOMITOHEHTBI OHOC(hepHI.

[TonsATHS «OHOTEOLeHO03Y, «OMOLIEHO3» U «dKOocHcTeMay. [IOHATHS «IKOTOI» U «OHOTOI».
CrtpoeHue u cBoiicTBa 61oreoreHo3a (3kocuctemsl). CTPyKTypa 3KOCHUCTEMBI.
[TpocTtpaHcTBeHHas ¥ BUAOBas CTpyKTypa OuoreoneHo3a. [IpucnocoliaeHns opranu3MoB K
COBMECTHOM >kKM3HH B OnoreoineHo3ax. OyHKIMOHAIbHbIE KOMIOHEHTHI 3KOCUCTEMBI. THIIbI
cBsizelt M 3aBHcUMOcCTel B OroreorieHo3e. CUCTEMBI «XUIIHUK-KEPTBA» U «Iapa3uT-XO35IMH».
[TumieBbie CBSA3M B SKOCUCTEME. DKOJOTUUYECKHE HUIIHU U )KU3HEHHbIE (POPMBI OPraHU3MOB B
6uoreonenose. Tpopudeckue ypoBHH. TNl MUIIEBBIX Henel. [Tupamuoe: uucen. IlpaBuna
9KOJIOrMYeCcKOi mupamuabl. KpyroBopoT BelecTB U NMpeBpalleHus SHEPTUU B OMOTE€0IIEHO3E.
Camoperynsnus B 3KocUCTeMe. Ycmouuugocms u OUHAMUKA dKocucmem. 3apoxIeHUe U CMEHa
o6uoreorieHo30B. [TonsTue o cykueccun. CTaanu pa3BUTHs OMOTEOIIEHO30B.

CyTouHbIE U CE30HHBIE U3MEHEHUS B OnoreoreHo3e. MHOrooopasue OMOreoieHo30B U UX
3HaYeHHUe.

Boanbie sxocuCcTeMBI U CyXOMyTHBIE OMOTe01IeHO3bI. FICKyCCTBEHHBIE OMOTEOIIEHO3BI —
arpo3KocucTeMsbl (arpoOuoneHo3bl). CpaBHUTENbHAS XapaKTePUCTUKA €CTECTBEHHBIX YKOCHUCTEM
U arpo3KOCUCTEM.

JlabopaTtopnas pabota Ne4 «IIpucrnocoO0aeHHOCTh OPraHU3MOB K COBMECTHOM JKHU3HU B
OuoreoneHo3e»

Coxpanenue pazHooOpa3usi sKocucTeM. BinsiHie JesTebHOCTH YeJIOBEeKa Ha OMOTreO0EHO3BI.
Hcnonb3oBanue OMOreoeHO30B B HICTOPUH YEJIOBEUECTBA.

Oxckypeust Ne3 «[Ipupoanas skocucreMa (Jiec, Jyr, BOJTOEM)»

DKOJIOrHYecKHe 3aKOHbI IPUPOAONOIb30BaHus. JKrBasi Npupoaa B IUTEpaType U HAPOTHOM
TBOPYECTBE.

Okckypceust Ned «Arposkocuctema (Tiose, cam)»



JlaboparopHnas pabota Ne5 «CBoiicTBa 3KOCUCTEMY

JlaboparopHas paboTa Ne6 «O1ieHKa IKOIOTUIECKOTO COCTOSIHUS TEPPUTOPHUH, IPUIICTAIOIICH K
TIKOJIE.

[Momy/IsIIHOHHO-BUI0BOI YPOBEHb OPraHU3AIUH KU3HU

OcCoOeHHOCTH TOMYJISIIMOHHO-BUAOBOTO YPOBHS XKHU3HHU. By u BuooOpa3oBaHue.

Bup, ero xapakrepucrtuka u crpykrypa. Kpurepuu Buna. Ilomynsanusa kak CTpyKTypHasi €IMHALA
BUJA U Kak (opMa ero cymiectBoBanus. [lonymsinust Kak CTpyKTYpPHBIH KOMIIOHEHT
6uoreoneno3o0B. Tumnsl nomynsauuii. [lomynanus Kak 31eMeHTapHas €AMHULA IBOJIIOLUH.
[Tonsitue o renodonne nonymsauuu. Mecnenosanus C.C. YerBepukosa. [lonsitue o
MHUKPOABOJIIOLMH U 00pa30BaHUU BUAOB. DlIeMEHTapHbIE (DAKTOPBI 3BOIOLUH. [IBIKYIIUE CUITBI
3BOJIOIMH. EcTecTBeHHBIH 0TOOp — IMIaBHBIN IBIXKYIIUN (akTop 3Boonnn. Dopmbl
€CTECTBEHHOI'0 0TOOpa. B3aumocesass osudxcyuux cun sgonoyuu. BunoodpasoBaHue — nporecc
yBeNIMUYeHUs BUA0B Ha 3emie. [IporcxoxaeHue 1 sTansl 3BOJIIOLNN YETOBEKA.

MecTo yenoBeka B cucTeMe KUBOro Mupa. [IoHATHSA «TOMUHHUIBDY U «TIOHTUABDY.
[IpenmecTBEHHUKHY YEIOBEKa.

[TonmynsiMOHHAs KOHUETLMS IPOUCXOKICHHS YEIOBEKA. JTallbl BOJIIOLUH YEI0BEKa.
Hcropus u3ydeHus: aHTpOIIOTeHE3a.

Oco0eHHOCTH IBOJIIOIMH YeJI0BeKa. YelloBeK KaK YHUKaIbHbIN BUJ] )KUBOW IPUPOIBI.
UYenoBeueckue pachl U TUIIOTE3bI IPOUCXOKIACHUS pac. Haxoku nmaneoauTuyeckoro yeinoBeka
Ha Teppuropun Poccum.

VYdenue 00 SBOJIOIUH U €T0 3HAYCHHUE.
Pa3BuTue 3BOMIIOLMOHHBIX HJIeH B uctopun 6nonoruu. 3uauenue pador K. Jlunnes, XK-b.
Jlamapka u sBosmonoHHON Teopuu Y. Jlapsuna. Yuenue Y. lapBuna o6 3Bomtonuu. Pors
960MIOYUOHHOU MeopUU 8 HOPMUPOBANUU COBPEMEHHOU eCMEeCEEeHHOHAYYHOU KAPMUHbL
mupa. CUHTETHYECKas TeOpHsl 3BOIOIMH. OCHOBHBIE 3aKOHOMEPHOCTH 3BOJIIOLUU. Pe3ynpTaTsl
sBoJIOLMH. POPMHUPOBAHUE NTPUCIIOCOOIEHHOCTH K cpezie oOuTanus. O0pa3oBaHue HOBBIX
Bu0B. CriocoObl BU000pa3oBanusi. MUKPO- 1 MaKpOdIBOJIOIHS. Jl0Ka3aTenbCcTBa SBOTIONNN
JKUBOU NpUPOABl. buoreHeTnuecknii 3aK0H. 3aKOH 3apOJIbIILIEBOro cxXoAcTBa. OCHOBHbIE
HaIPaBIICHUS IBOJONNU: apoMopho3, nanoamanranus, aereaepamus (A.H. Cesepros, U.H.
HImaneraysen). Ilpuunnel Guonoruueckoro mporpecca u 6uosaoruyeckoro perpecca. OCHOBHbIE
apoMop(]O3bI B IBOJIIOIUH PACTEHUH 1 )KUBOTHBIX. CHCTEMa JKUBBIX OPTaHM3MOB Ha 3emIie.
CoxpaHeHue MHOrooOpasusi BU0B - OCHOBA ycToiiunBoctu 6uocdepsl. CoxpaneHue
Oropa3zHo00pa3us — HacylllHas 3a]a4a YeJIOBEYeCTBa.
[Tpobnema coxpaHeHHst GMOIOrHYECcKOro pasHooOpasus. ' eHohoH T 1 0XpaHa peaKuX U
ycye3aromx BuaoB. BceMupHas crpaTterus coxpaHeHHs IPUPOAHBIX BUJIOB.
JlaGopatopHas pabota Ne7 «XapakTepuCTUKU BUAA»
JlaGopaTtopHnast pabota Ne§ «3HaueHHE HCKYCCTBEHHOT'O OTOOpay
JlaGopatopHas pabota Ne9 «BrisiBieHne apoMop(}ho30B U uaAMOAIaNTALUN Y OPraHU3MOB)
Oxckypceus NeS. «BolsiBeHHE cr1ocoO0B pa3MHOKEHHSI pACTEHUN B IPUPOIE»

BbINYCKHUK HAYYUTHCS:

- BEISBIATE ¥ OOBSICHATH OCHOBHBIE CBOMCTBA )KUBOTO

-XapakTepr30BauT MHOroo0pa3ue CTPYKTYpHBIX YPOBHEH

- aHAJIM3UPOBATH M OIIEHUBATH MTPAKTHYECKOE 3HAUCHNE OMOIOTHA

- Ha3bIBaTh U OOBSICHATH POJIb METOJ/IOB HCCIIEIOBAHUS B OUOJIOTHH

-apTyYMEHTUPOBATh CBOIO TOUKY 3PEHUS B XOJI€ IUCKYCCHUU TI0 OOCYKIEHUIO OCOOCHHOCTEH
CTPYKTYPHBIX YPOBHEH OpraHH3aIny )KU3HU;

- pa3BUBATh MPEJICTABICHIS O COBPEMEHHON €CTECTBEHHO — HaAyYHOU KapTHHE MHPA,

- IPUMEHATH KOMMYHHUKAaTUBHBIE KOMIIETEHTHOCTH TIPH paboTe B Mape WK TPYIIE MPH
00CyX/IeHUH NMPOOJIIEMHBIX BOIIPOCOB Kypca.
Tema 2 : Opeanuzmennsiii ypoOBeHb HCUIHU
BbINnyCKHUK HAYYHUTHCSH:

- XapaKTepu30BaTh OPraHU3M Kak OMOCUCTEMY

-pacKpbIBaTh U OOBSICHATH CBOMCTBA KMBOT'O

- Ha3bIBaTh U OIICHWBATh CTAJAMU PA3BUTHUS 3apOJIbIIIa HAa IPUMEPE JIAHIIETHUKA

- Ha3bIBaTh 3HAYEHHUE U THUIIBI OIUIOIOTBOPEH Usl Y PACTEHUH U AKUBOTHBIX



- OOBSICHATH OCOOEHHOCTH HACJEACTBEHHOCTH U U3MEHUNBOCTH
- XapaKTepU30BaTh OCHOBHBIE (haKTOPHI, (POPMUPYIOIIHE 310POBHE
- Ha3bIBaTh U OOBSICHUATH 3aKOHBI HACJIEOBAHUS TPU3HAKOB
- Ha3bIBaTh MPUYHMHBI HACIEACTBEHHBIX 3a00JIeBaHUN
- OOBSICHSITH CYIIHOCTh U 3HAU€HUE KPOCCHHIOBEpa
O0y4yaomuiics MoJy4YuT BO3MOKHOCTb HAYYHThCS:
- apryMEHTHPOBATh CBOIO TOUKY 3pEHUS MPU 00CYKICHUH 0COOEHHOCTEH OPraHu3MEHHOTO
CTPYKTYPHOTO YPOBHSI KU3HU
- peliaTh 3JIeMEHTapHble FTeHETHUECKUE 3a]aun
- MPUMEHSTh KOMMYHHKATUBHBIE KOMIIETEHTHOCTH paOOTHI B Mape U B TPYIIIE MIPH
BBIMIOJTHEHUH J1Ta00PaTOpHOM pabOThI
- coOmoaTh MpaBuia paboThl B KaOMHETE, 0OpaleHue ¢ JIabopaToOpHbIM 000PYI0BAHUEM
Tema : KnemouHuwiii yposens dHcunu
BbINyCKHUK HAYYHTbCH:
- XapaKTepH30BaTh KIETKY KaK OMOCUCTEMY M KaK CTPYKTYPHBIH YPOBEHb OpraHH3aIuu
KU3HU
- PacKphIBaTh M HA3bIBaTh CTPOCHHUE U M (DYHKIIMHM OCHOBHBIX YacTEH KJIETKHU U e
OpraHOH]IOB
- CpaBHUBATh U PA3NUYaTh KIETKU MPOKAPUOT U SYKAPHUOT
- OOBSICHATH MPOLIECCH )KU3HECSITEIbHOCTH KICTKH
- Ha3bIBaTh OTJIMYHS MEi03a U MUTO3a
- OOBSICHATH CTPOCHUE U (PYHKIUHU XPOMOCOM
- Ha3bIBaTh M XapaKTEPU30BaTh ITAIbI KIETOYHOTO IHKIa
- 00BSACHATH BKJIJ] KJIETOYHOM Teopuu B (GOPMUPOBAHUM COBPEMEHHOI KapTUHE MUpa
BbInyCKHUK MOJYYUT BO3MOKHOCTH HAYYUTHCS:
-aHaJTM3UPOBATh MPU3HAKU KIIETOYHOTO YPOBHS OPTaHU3aIMN KU3HU
- apryMEHTHPOBATh CBOIO TOUKY 3pEHUSI B XOJIe AUCKYCCUU O OMOCUCTEMHOM CYIIIHOCTH
KIIETKU
- XapaKTepu30BaTh KJIETKY KaK 3Tall IBOJIIOLIUY KU3HU Ha 3emiie
- HaXOJUTh B Y4eOHOI IUTEepaType HHPOPMAIIIO
- pemarh HUTOJIOIHYECKHE 3a]jauu
- IPUMEHATh KOMMYHUKAaTHBHbBIE KOMIIETEHTHOCTH pa0OTHI B Mape U B TPYIITE Mpu
BBINIOJHEHUH J1a00paTOpHOM paboThI
Tema 4
Monexynsapuwiii yposeHs dHcuzHu
BbINnyCKHUK HAYYHThCH:
- XapaKTepu30BaTh KOMILJIEKCHI MOJIEKYIT B KIIETKE KaK 3JIeMEHTapHbIe OMOCHCTEMBI M KaK
KOMITOHEHTHI MOJIEKYJISIPHOTO YPOBHS OpraHU3aIMy )KU3HA
- PacKpBIBaTh M OOBSACHATH MPU3HAKH MOJIEKYJISIPHOTO YPOBHS
- OOBSICHATD IIPOIIECCHI CHHTE3a B )KUBOU KIIETKE
- Ha3bIBATh U XapaKTEPHU30BaTh OCOOCHHOCTH CTPOEHUS U (YHKIIUU HYKJICHHOBBIX KHCIIOT
- Ha3bIBaTh U OOBSICHSTH dTalbl OMOCHHTE3a OeKa
- OOBSICHATD CYIIHOCTb KH3HH KaK IJIAHETAPHOTO SIBJICHUS
OO0y4aromuiics MOJIy4UT BO3MOKHOCTb HAYYHThCS &
- apryMEHTHPOBAThH CBOIO TOUYKY 3pEHHSI ITPH 00CYXKAEHUU OCOOCHHOCTEN MOJIEKYIISIPHOTO
CTPYKTYPHOT'O YPOBHSI ’KU3HU
- UCTIOJIb30BATh PEUYEBHIC CPEJICTBA IS JUCKYCCHH U apIyMEHTAIlUN CBOMX MPEACTaBICHUH O
COBPEMEHHOM KapTHHE MHUpa
- penathb JIEMEHTapHbIE 3a/1a41 110 YHEPTEeTUKE KIETKU
Bo1iBuraTh runoTessl 0 BO3MOXKHBIX pe3yibTaTax JAeATebHOCTH YeI0BeKa Ha MOJIEKYJISIPHOM
ypOBHE



