MysununansHnoe kasennoe o0meobpa3oBaTebHOE
y4pexaeHue»
«beprunckas cpexuss o6meo6pazoBareabHas MK0JI2»

PexomeHnoBaHa: CornacoBaHo : YrBepxaao :
Ha 3acenanun MO 3aByu o VBP JlMpexTop LIKOJIBI
Pyx. MO Bonneipesa P.H. Apauikuesa C.M. 1lloBonnaes C.V.
ot 29 aBrycra 20)2r ot 30 aBrycra 2022 ITpuxa3 Ne |
G Pios 0. [}/_ Or 30 arycra 2022r.

PABOYAA YYEBHAA NMPOrPAMMA

MO BNUONOTNN

9 kKnacc

CocraBneHa Ha ocHoBe:
1) Nporpammbl ans obuieobpasoBaTenbHbIX yupexaeHuin. buonorua. 6 — 11
Knaccol. — M., Apoda, 2005.

YyebHuk: B.b. 3axapos, C.I. MamoHTO8B, B.U. Cusornasos
Buonorua. M.: poda, 2019r.

Cocrasutens: bongpipesa P.H.

2022 -2023 yuebHblit rog,



NMOACHUTENBbHAA 3AMUCKA
Pa6oyasi nporpamMma paspaboTaHa Ha OCHOBaHMK

* 1) ®egepanbHoro 3akoHa P® ot 29.12.2012 r. Ne 273-93 «O6 obpasoBaHuun B Poccuiickon
depepaunm» (c uam. 1 gon., Bctyn. B cuny ¢ 15.07.2016)

* 2) ®enepanbHblii roCyOapCTBEHHbIV 0Opa3oBaTenbHbIV CTaHAAPT OCHOBHOIO obLuero
06pasoBaHus, YTBEPXXAEHHbIN NpukazoM MuHucTepcTBa obpasoBaHusi U Haykn Poccuinckon
depepaunn ot «17» gekabps 2010 r. Ne 1897;

* 3) dyHaameHTanbHoOro aapa cogepaHus obLiero obpasoBaHus;
* 4) Npuvkaza MuHoGpHaykm 06 yTBEpXKAeHUN heaeparnbHOro NnepeyHs y4eGHUKOB

* 5) MprmepHON OCHOBHOWM 0Bpa3oBaTENbLHOM NPOrpaMmMbl OCHOBHOMO 00LLEro 06pa3oBaHus,
onobpeHHas pelleHnem deaeparnbHOro y4ebHo - metoamnyeckoro o6beamHeHnst no odemy
obpaszoBaHuto (npoTokon oT 8 anpens 2015 r. Ne 1/15);

* 6) OcHoBHOWN 06pasoBaTenbHOM NPOrpaMmbl OCHOBHOMO 06LLEero o6pa3oBaHust obpa3oBaTenbHOM
opraHunsauuu;

* 7) MprmepHon nporpammel No Guonormm
+ 8) MNonoxeHne 0 NPOEKTHOW AeATENbHOCTU yYalmxcsa obLieobpaszoBaTensHOM OpraHM3auuu;

* 9) N'opoBow kanengapHbin rpadunk MKOY»bepruHckas COLU» Ha 2022 — 2023 y4ebHbIn rog, Ha
OCHOBE KOTOPOro ycTaHaBnuaaeTcs 34 HedenbHas NPOAOIMKMTENBHOCTL Yy4ebHOro roaa.

* 10) YuebHbinn nnaH MKOY COW  Ha 2022 — 2023 y4yebHbIli rog.

LIENTU 6rnonornyeckoro o6pa3oBaHnsi B OCHOBHOW LLUKOIE (hOPMYNMPYIOTCA HA HECKOMNbKMX YPOBHSIX:
rnobansHoOM, meTanpegMeTHOM, MMYHOCTHOM M NPEAMETHOM, Ha YPOBHE TpeboBaHUN K
pesynbTataMm OCBOEHWSI COAEPXKaHNS NPEeAMETHBLIX MPOrpamMm.

"mobanbHble Lenu bronornyeckoro obpasoBaHUs ABNAOTCA OOLLUMMKN 151 OCHOBHOW 1 CTapLUei
LLKONbI U ONpeaensoTca coumanbHbIMU TpeGoBaHUSMU, B TOM YNCTE U3MEHEHMEM COLManbHOM
CMTyaummn pasBUTUS — POCTOM MHGOPMAaLMOHHBLIX NEPErpy30K, N3MEHEHNEM XapaKkTepa 1 crocoboB
o6LLEeHNs 1 coumanbHbIX B3anMogencTBuin (06bembl U cnocobbl nonydeHns nHdopmauum
nopoxgaarT psig 0COGEHHOCTEN pasBUTUS COBPEMEHHbIX NOAPOCTKoB). Hanbonee npoayKkTMBHLIM C
TOYKW 3PEHMS PELLEHUs 3a4a4 pasBUTUS NoApPOCTKa ABNATCSA coLmoMopanbHas U
WHTENnNeKTyanbHas B3pOCMOCTb.

Momumo atoro, rnobanbHble Lenn opMynmMpyoTcs ¢ Y4ETOM PacCMOTPEHUS BMONOrMYeckoro
0bpasoBaHmMs kKak KOMMNOHEHTa CUCTEMbl 0Opa3oBaHMs B LENIOM, NMO3TOMY OHM SIBSIIOTCS Hambornee
0oBLWMMM N coumanbHO 3HAYUMbIMKU. TO eCcTb rnobanbHbIMKU Lensamm druonornyeckoro obpasoBaHus
ABIAOTCA:

-coumanumaaumsa obyvyaeMblx, Kak BXOXXOEHUE B MUP KyNbTypbl U cOLMarnbHbIX OTHOLLEHWIA,
obecrneymBaloLLNX BKITHOYEHME YYaLLMXCS B TY UMM UHYIO TPYNNy Uy oBLHOCTbL — HOCUTENS ee
HOPM, LLlEHHOCTEN, OpUEHTaLNIA, OCBaMBaEMbIX B MPOLIECCE 3HAKOMCTBA C MUPOM XMBOW NpUpobI;

- MIPUOBLUEHUE k nosHaBaTenbHON KynbType Kak cucTeMe no3HaBaTenbHbIX (Hay4HbIX)
LeHHOCTEWN, HaKoMeHHbIX 00LWLEeCcTBOM B cdhepe OMOnormieckon Hayku.

MomMmmo aToro Gruonormnyeckoe obpasoBaHue NpM3BaHO obecneunThb:

-OPUEHTALUIO B cucteme mopanbHbIX HOPM M LIEHHOCTEN: NPU3HAHNE BbICOKOW LLEHHOCTU XN3HN
BO BCEX €€ NPOsIBNEHUSX, 300pOBbs CBOErO U APYrUX MoAen; 9KONornyeckoe Co3HaHue,
BOCNMTaHMe NobBM K NpUpoae;

-PA3BUTUE nosHaBaTenbHbIX MOTUBOB , HANpaBneHHbIX Ha NofyYyeHe HOBOro 3HaHUS O XXMBOW
npupogae; No3HaBaTenbHbIX KAYECTB NMNYHOCTU, CBA3AHHbLIX C YCBOEHUM OCHOB Hay4YHbIX 3HAHUNA,
oBrageHve MetTogamy UccnefoBaHnsi NpMpoabl, POPMUPOBAHME NHTENMNEKTYarNbHbLIX YMEHUN;

-OBJNIAAEHME kntoveBbIMM KOMNETEHTHOCTAMM: Yy4€OHO-NO3HaBaTENbHBIMWU, NH(POPMALNOHHBIMN,
LLeHHOCTHO-CMbICINOBbLIMUW, KOMMYHMKATUBHbLIMU;



-®OPMUPOBAHMUE y yyawinxcsa nosHaBaTenbHOW KynbTypbl, OCBanBaemoWn B npoLiecce
nosHaBaTeNbHON AeATENbHOCTU, U 3CTETUYECKON KYNbTYpPbl, KaK CMOCOBHOCTN K AMOLIMOHANBHO-
LEHHOCTHOMY OTHOLLUEHMIO K 0O beKTaM XXMBOW NpUPOAbI;

Mpennonaraembie pe3ynbTaTbl O0yYeHUS.
JInyHoCTHbIE:
* [NocTeneHHo BbICTpanBaTb COOCTBEHHOE LIENOCTHOE MUPOBO33pPEHME:!

— OCO3HaBaTb CoBpeMeHHOe MHoroo6pa3|/|e TUNOB MNPOBO33pPEHUA, 00LWEeCTBEHHbIX, PENMUTNO3HbIX,
aTEeNCTUYEeCKUX, KyrnbTYPHbIX TpaﬂVILWIIZ, KOTOpble onpenendroT pa3Hble 06bsACHEeHNs
npouncxoasiiero B MMpe,;

— C y4eTOM 3TOro MHOF006p33Mﬂ nocTteneHHo Bblpa6aTbIBaTb CBOM COOCTBEHHbIE OTBETLI HA
OCHOBHbI€ XXN3HEHHbIE€ BOMNPOCHLI, KOTOPblEe CTaBUT NUYHBIN XXU3HEHHbIN OrbIT;

— YHNUTbCA NpU3HaBaTb NPOTUBOPEYNBOCTb N HE3aBEPLLUEHHOCTb CBOMUX B3rna40B Ha MUpP,
BO3MOXXHOCTb X NUSMEHEHWNA.

* YunTbCs UCnonb3oBaTb CBOW B3rNsiabl Ha MUp anAa 06bsACHEeHUS pa3nn4yHbIX CMTyaLLMVI, peweHunsA
BO3HMKaOLWNX npo6neM N N3Brie4eHns XXM3HEeHHbIX YPOKOB.

» Ocos3HaBaTb CBOW MHTEPECHI, HAXOAUTb M U3yyaTb B yuebHMKax No pasHblM NnpegmMeTamMm matepuan
(M3 MakcMmyma), UMetoLLMIA OTHOLLIEHME K CBOMM UHTEpeCcaMm.

* icnonb3oBaTtb CBOM MHTEpech! Ans Bblbopa MHABMAYanbHON 0Opa3oBaTeNnbHON TpaekTopuu,
noTeHumansHon Byayuien npodeccnn u COOTBETCTBYIOLLENO NPOUIBEHOr0 0Opa3oBaHus.

® an/IO6peTaTb onbIT y4aCTnAa B Aenax, NnpuHoCALLNX Nnosib3dy JiogAaM.

* YUnTbCs CaMOCTOSATENbHO BblOMpaTh CTUMb NOBEAEHUS, MPUBbLIYKK, obecrnedynBatoLLme
©e3onacHbIn 0bpas XKN3HN N COXpaHEHUE 300POBbsi — CBOETO, a TakK e Onn3kux nogen n

OKPY>KatoLLX.

* YUNTbCSA CaMOCTOSATENBHO NMPOTUBOCTOATL CUTYaLMAM, NPOBOLMPYIOLLMM Ha NOCTYMKKU, KOTOpble
yrpoxatoT 6e30MacHOCTU 1 300POBbHO.

* BeiOMpaTb NOCTYMNKKM, HaLENEeHHbIE HA COXpaHEHNE N BepexHOe OTHOLLEHME K Npupoae, 0COOEHHO
KMBOW, n3beras NpoTUBOMOMOXHbIX NOCTYMNKOB, MOCTENEHHO y4achb M OCBauBasi cTpaTernio
pauMoHanbHOro NPMPOAONOoSb30BaHUS.

* Yuutbecs yoexaaTtb ApYrux Niofaein B He0GX0AMMOCTY OBNafeHust cTpaTermelt paunoHanbHoro
NPUPOAONONbL30BaHUS.

* Vlcnonb3oBaTb 3KONOrMYeCKOe MbllUfIEHNE AN Bbl60pa cTpartermn cobCTBEHHOrO NoBeAeHUs1 B
KayecTBe O4HOM N3 LIEHHOCTHbIX YCTaHOBOK.

» CpeacTBOM pasBUTUSA NIMYHOCTHBIX Pe3ynbTaToB CRYXXMT Y4eBHbIN MaTepuar, u npexae BCero
NPOAYKTVBHbIE 3afaHus y4ebHMKa, HaUeneHHble Ha —yMeHWe OLEHNBATL:

— PUCK B3aUMOOTHOLLEHWI YernoBeKa U Npupoabl;

— NoBeAeHne YernoBeka C TOYKMN 3peHMs 300pOBOro obpasa K13HU.
MeTanpegmeTHble:

PerynatueHblie YY[:

» CamocTosITenbHO 06HapyunBaTb 1 OPMYNMpoBaTb NPobemMy B KITaCCHON U MHAMBUAYAITbHOM
y4ebHOM AeaTenbHOCTHU.

* BoiaBuratb BepCcun pelieHund ﬂp06ﬂeMbI, OCO3HaBaTb KOHEYHbIN pesynbTart, BbI6VIpaTb n3
npennoXXeHHblX N NCKaTb CaMOCTOATENIbHO CpeaACcTBa AOCTUXEHUA Lien.

* CocTaBnaTtb (MHOMBMAYANbHO MK B FPyNne) nnaH pelleHnsa npobnems! (BbINOIHEHWSI MPOEKTA).

* MogbupaTtb K Kaxxgon npobneme (3agade) agekBaTHYO €/ TEOPETUYECKYHO MOAESb.



» PaboTas no npeanoXeHHOMY U CaMOCTOSATENbHO COCTaBNEHHOMY MriaHy, UCNoNb30BaTh Hapsaay ¢
OCHOBHbIMW 1 AOMOMHUTENbHbLIE CPEACTBA (CNpaBoYHas nutepaTypa, CNoXxHble Npubopsl,
KOMMbOTEP).

* [MnaHnpoBaTb CBOI MHAUBMAYANbHYIO 06pa3oBaTenbHYy0 TPAaeKToOpUIo.

* PaboTtaTb No caMoCTOATENBHO COCTABNEHHOMY MMaHy, CBEPASACH C HUM U LeNbio OeATeNbHOCTH,
ncnpasnsas owmbKM, NCNomnb3ys caMoCTosATeNbHO nogobpaHHbIe cpeacTsa (B TOM YMcne u
NHTepHeT).

» CBOOOAHO NONb30BaThCS Bblpa6OTaHHbIMI/I KPpUTEPUAMMN OLIEHKMN N CaMOOLEHKN, nCXoaA U3 uenm n
MMEeLNXCA Kputepues, pasnnyasa pe3ynbTtat u cnocobbl AeNCTBUNA.

* B xone npeactaBlieHnA NpPoOekKTa AaBaTb OLEHKY ero pesynbratam.

» CamocTosATENBHO OCO3HaBaTb NPUYnHBbI CBOEIo ycrnexa Unn Heycnexa n HaxoanTtb crnocobbl
BbiXo4a u3 cutyalunn Heycnexa.

* YMEeTb OLEHNTb CTENEHDb ycnewHoCcTn CBOEN I/IH,EI,I/IBMﬂyaJ'IbHOIZ o6pasoBaTean0|7| OeATenbHOCTU.

* [laBaTb OUEeHKY CBOMM JINYHOCTHbIM Ka4eCTBaM M YepTam xapaKTepa(«KaKOB FI))), onpenendaTb
HanpasJlieHnA cBOero pa3BnTuA (((KaKI/IM A XO4y CTaTb», «4TO MHE 4114 3TOro Haao C/J,eJ'IaTb»).

MosHaBaTenbHble YY[:
* AHanManpoBaTb, CpaBHMBaTb, KnaccudnumpoBaTb 1 0006LLaTb NOHATUS:

— AaBaTb onpeaeneHne NoHATUAM Ha OCHOBE N3YYEHHOro Ha pas3nnyHbIX npegmMeTax yqe6Horo
maTepuana;

— OCYLUECTBIIATL JIOrMYECKY0 onepauunto yctaHoBEeHNA poao-BMOOBbIX OTHOLLUEHUI;

— 0606LLaTb NOHATUSI — OCYLLECTBIATL NTIOFMYECKY0 ornepauuto nepexoda oT NOHATUS C MEHbLLUM
0O6bEeMOM K MOHATUIO C BOMbLLUMM 06BEMOM.

» CTpouTb NOrM4YecKoe paccyxaeHue, BKIoYatLlee yCTaHOBNEHNE NPUYNHHO-CINEACTBEHHbIX
CBSI3en.

» Co3gaBaTb MOAENN C BblAENEHNEM CYLLLECTBEHHbIX XapakTepucTUK obbekTa, Npeobpas3oBbiBaThb
MOZENN C LeNbio BbISIBNEHNS 06LLMX 3aKOHOB, ONpeaensoLwmx AaHHy0 NpeaMeTHyo obnacTb.

* MpeacrtaenaTb MHOPMAaLMIO B BUAE KOHCMEKTOB, Tabnuu, cxem, rpadmKoB.

* [MpeobpaszoBbiBaTh MHGOOPMALNIO N3 OQHOMO Buaa B APYron 1 BblbnpaTb YAoOHYyo Ans cebs
dopmy cmkcaumm n npeactasneHnsa nHgopmaumun. lNpeacraensatb MHpoOpMaumio B oNTUMansHON
dopme B 3aBUCMMOCTM OT agpecara.

* [loHMMasa No3MLmIo ApYyroro, pasnuyaTb B €0 peyn: MHeHMe (TOYKY 3peHusl), [oKa3aTenbCTBO
(aprymeHTbl), hakTbl; rMNOTE3bl, aKCUOMbI, TEOPUN. 11151 3TOro camoCTOATENBHO UCMNONb30BaTb
pasnuyHble BUAbI YTEHNS (M3y4aloLLee, MPOCMOTPOBOE, O3HAKOMUTENBHOE, MONCKOBOE), MPUEMBI
cnylaHus.

» Camomy co3gaBaTb UCTOYHMKM MHEPOPMALIMW Pa3HOro TUna v Ans pasHbix ayauTopun, cobnogaTtb
MHPOPMAaLMOHHYO TMIMEHY M NpaBuia MHpopMaLVoHHON 6e30NacHOCTMW.

* YMeTb MCMOoSb30BaTh KOMMbIOTEPHBLIE U KOMMYHUKALMOHHBIE TEXHOMOMMW Kak UHCTPYMEHT As1s
AOCTMXKEHMS1 CBOWX Liernen. YMeTb BbioMpaTh agekBaTHble 3a4ave MHCTPYMEeHTarnbHble NMporpaMmHo-
annapaTHble CPeACcTBa U CepBUCHI.

KommyHukaTtmeHble YY[:
» OTcTanBasi CBOK TOYKY 3pEHUS], NPUBOAUTL apryMeHTbl, MOATBEPXKAAs UX hakTamu.

* B anckyccum ymeTb BbIABUHYTb KOHTPApryMeHTbl, NepedpasnpoBaTb CBOK MbICHb (BNageHne
MEXaHNU3MOM 3KBMBASIEHTHbIX 3aMeH).

* YYnTbCS KPUTUYHO OTHOCUTLCS K CBOEMY MHEHMIO, C JOCTOMHCTBOM NpU3HaBaTb OLUMGOYHOCTb
CBOEro MHEHUS (eCny OHO TaKOBO) M KOPPEKTUPOBATDL ETO.



* [oHMMas No3nUMIO ApYroro, pasnuyaTtb B €ro peyn: MHEHUE (TOYKY 3peHus), JoKasaTeNbCTBO
(aprymeHTbl), haKTbl; TMNOTE3bI, aKCUOMbI, TEOPUMU.

* YMeTb B3rNsAHYTb Ha CUTYaLMIO C MHOW NO3NLMN U [OroBapmBaThCS C N0AbMMU UHBIX MO3ULIUIA.
[MpeaomeTHble:
06BbACHATL ponb 6nopasHoobpasms B nogaepkaHnm GuocgepHoro KpyrosopoTa BELLECTB.

— Xapakrtepun3oBatb nHamsngyanbHoe pa3ButTne opraHn3ma (OHTOFeHe3), o6pasoBaHme NnonoBbIX
KNEeToK, onfioaoTBopeHNE n BaXKHeMLLMeE 3Tanbl OHTOreHe3a MHOMOKNETOYHbIX;

— 06BACHATL NpUpPOAY YCTOMYMBOCTU HOPMASIbHOrO OHTOreHe3a;
— NPUBOAUTL NMPUMEPbI MPUCMOCOBNEHNI Y PACTEHUIA U KUBOTHbIX.

— UCMONb30BaTb 3HAHMS MO 3KONOrMK Ans ONTUMaribHON opraHmnsauumn 60pb6b| Cc I/IHCbeKLI,VIOHHbIMI/I
3aboneBaHUAMM, BpeagunTenamMmn gomMmallHero n npvlyca,u,eﬁHoro XO35NCTBA;

— NOMb30BaTbCA 3HAHUSIMM MO reHeTUKe U Cenekunn Ansg CoXpaHeHns NOPOAHON YACTOTI
AOMaLLHUX XMBOTHbIX (COBak, KoLLeK, akBapuyMHbIX pbl6, Kyp 1 gp.);

— cobntogatb I'IpOd.)I/IJ'IaKTMKy HacrneacTBeHHbIX OonesHen;

— UCNOSb30BaTh 3HAHUS NO TEOPMM SBOMOLMM ANS ONTUMAaNbHOW opraHv3saumm 6opbbbl ¢
WMH(EKLNOHHBIMM 3a00NeBaHMSIMI, BpeaUTeENsiMU JOMALLHEro 1 npuycaaebHoro xo3sncTea.

— HaxoauTb B NPOSIBNEHUSAX XKU3HEAEeAaTeNbHOCTN OpraHn3MoB obLLue CBOMCTBA XUBOMO U
OOBACHATb UX;

— XapaKktepun3oBaTb OCHOBHbIE YPOBHU OpraHn3aunn XXnBoro;

— NOHMMAaTb Porib perynsunm B o6ecnevyeHnmn XusHeaeaTenbHOCTU U SBONOLMN XXUBbLIX CUCTEM, a
Ansi 9TOro Heo6xoAUMO HaxoAnTb 0bpaTHbIE CBSA3M B MPOCTbIX CUCTEMAX U UX POSb B NMpoLieccax
(PYHKLUMOHMPOBAHUS N Pa3BUTUS KMNBbIX OPraHN3MOB;

— nepevncndaTb OCHOBHbIE MONTOXEHUA KIETOYHON TEeopUN,

— XapaKTepu3oBaTb OCHOBHbIE CTPYKTYPHbIE 3M1IeMEHTbI KNETKU, UX (OYHKLMM U porib B
KM3HEeOEeATeNbHOCTU LIeNoro opraHMama, 0CO6EHHOCTU CTPOEHMS KNETOK pasHbIX LLApCTB XUBbIX
OpraH13MoB;

— XapakTepuaoBaTb 0OMEH BELLECTB B KIETKE U €ro 3HepretTuyeckoe obecrneyeHme;
— XapakTepusoBaTb MaTepuarnbHble OCHOBbI HACNEACTBEHHOCTM U CNOCOGLI AEMNEHNS KNETOK;
— YMETb MOMb30BaTbCs MUKPOCKOMNOM, FOTOBUTL U paccmMaTpuBaTh NpoCcTeilne MUKponpenaparhbl;

— O0OBSICHATL OCHOBHbIE (hr3nonormyeckne yHKLUM YenoBeka 1 GUONOrMYECKUin CMbICH KX
perynsiunu;

— 0OBSCHATL BMOMOTMYECKUIA CMbICTT U OCHOBHbIE (DOPMbI PA3MHOXEHUSI OPraHN3MOB;

— pasnuyaTtb OCHOBHblE (haKTOpbl Cpedbl U XapakTepU3oBaTb 3aKOHOMEPHOCTU UX BIMSIHASA Ha
OpraHv3ambl B pasHbIx cpegax obuTaHus;

— NONb30BaTbCS MOHATUSIMM 00 3KONOrMYECKON HULLIE U XXM3HEHHON hopMe, BroueHo3e,
akocncTeMe, buoreoLeHo3e U BUOreoXMMMYECKOM KPYroBOpoTe, NPoAyLeHTax, KOHCYMEHTax u
pedyueHTax, NULLIEBOV NupamMmuae, NMWeBbIX Lensix;

— XapakTepusoBaTb 6rocgepy, €€ OCHOBHbIE (OYHKLUM 1 POSb KM3HU B UX OCYLLECTBIEHWN;

— KnaccuuumMpoBaThb XMBble OpPraHM3Mbl MO KX POSISIM B KPYroBOPOTE BELLECTB BbIAENATb LiEnu
NMUTaHUs B 9KOCUCTEMAX;

— Xapakrepun3oBaTtb NPpU4YnNHbI HU3KON yCTOI;I'-II/IBOCTI/I adlrpoO3KOCUCTEM;

— nNpnBoAnNTb NpUMepbl UIAMEHYNBOCTU N HACNegCTBEHHOCTU Y paCTeHI/II7I N XXNBOTHbIX U OOBbSCHATL
NPUYNHY 3TOIro ABJTIEHUA;



— Xapakrtepun3oBaTb 3aKOHbl HacrnegoBaHUA . MeHgens, ux uMTonornyeckne oCHoOBbl, OCHOBHbIE
NnonoXxeHud XpOMOCOMHOI7I TEeopun HacneaCTtBeHHOCTU;

— Xapakrtepu3osaTtb npunpoay HacneacTtBeHHbIX 6onesHen;

— OOBACHSITL SBOMIOLMIO OPraHMYECKOro Mmnpa n eé 3aKOHOMEPHOCTU (CBUOETENLCTBA SBOMOLUN,
OCHOBHbIE MOSIOXEHNST TEOPUMN eCTECTBEHHOrO 0TOopa Y. [lapBuHa, y4eHus o BUAE U
BMA000pa3oBaHUK, O rMaBHbLIX HAaNpaBneHMsaX 3BONOUMOHHOro npouecca A.H. CesepuoBa, Teoputo
NCKyCCTBEHHOro oTbopa Y.

ﬂapBMHa, MEeTOoAbl Cenekumm n nx bruonornyeckme OCHOBbI);
— Xapakrtepun3oBaTtb nNponcxoxgeHne n OCHOBHbIE 3Tarlbl 3BOJTIOLIMN XNU3HW;

— 00BSACHATL MECTO YenoBeka cpean XMBOTHbIX U SKONormyeckme npennocbiyikn NPpoOnNCxoxaneHuna
YenoBeKa,;

— Xapakrepun3oBaTb OCHOBHbIE cobbITKS, BblOENUBLLME YENOBEKA U3 XXUBOTHOIO Mupa.
— Xapakrtepun3oBaTtb 3KOJ1orm4eckme I'IpO6J'IeMbI, cTodalwine nepen 4enoBe4yecTtBoMm,

— HaXO4MTb NPOTUBOPEYUNST MEXAY AEATENBHOCTHIO YENOBEKa U NPUPOAOH M NpeanaraTe Cnocoobl
YCTpPaHeHNs1 3TUX NPOTUBOPEYMNA;

— OOBSACHATL U [OOKa3blBaTb H€O6XOﬂI/IMOCTb 6€pe)KHOFO OTHOLWIEHNA K XUBbIM OpraHn3mMam.

— NPUMEHSATL GUONOrMYecKkme 3HaHMs Anst opraHn3aummn 1 NNaHMPoBaHNs COGCTBEHHOIO 300POBOro
obpasa X13HM 1 AesTENbHOCTM, Gnarononyyms cBoen ceMbm 1 GnaronpusaTHOW cpeabl 0OUTaHUS
4yeroBeyecTB

BbINyCcKkHWK HayunTcs:

— BblAENSATb CyLLECTBEHHbIE NPU3HAKN Bronormdeckmx 06BbEKTOB (BMAA, IKOCUCTEMBI, BMocdepsbl) 1
MpPOoLIECCOB, XapakTepHbIX Asi COOBLLECTB XNBbIX OPraHU3MOB;

— aprymMeHTUpoBaTb, NPUBOAMTL AoKasaTenbCcTBa HEOOXOAMMOCTI 3aLLUThI OKpY»KatoLLen cpeabl;

— aprymeHTMpoBaThb, NPUBOANTL JOKa3aTeNbCTBa 3aBMCMMOCTU 300POBbA YenoBeka OT COCTOSIHUS
oKpy>KatoLlen cpeabl;

— OCYLLIECTBIATb KnaccuduKkaumo 61Monormyecknx o6 bLEKTOB Ha OCHOBE onpeaerneHns nx
NPUHAONEXHOCTU K OnpeAeneHHo cucTeMaTuyeckon rpynne;

— packpblBaTb posfib GUonorMn B NPakTUYeCKoN AeaTenbHOCTY ftoaein; ponb G1Monornieckmx
06BHEKTOB B MPMPOAE M XU3HM YeroBeKa; 3Ha4yeHne brnonornyeckoro pasHoobpasus ans
coxpaHeHuns bruocdepbi;

— 0O BACHATE OBLLHOCTL NPOUCXOXKOEHMS Y 3BOMIOLIMN OPraHM3MOB Ha OCHOBE COMOCTaBMNEHNS
0COBEHHOCTEN UX CTPOEHMST U PYHKLNOHMPOBAHMS;

— OOBACHATL MEXaHU3Mbl HACNEACTBEHHOCTU U N3MEHYMBOCTU, BOSHUKHOBEHUS
NpPUCNOCOBEHHOCTH, NMPOLECC BUOA0O0OPa30BaHNS;

— pa3nuyaTb No BHELLUHEMY BMAOY, CXeMaM M ONUCaHUSIM pearibHble G1onornyeckne o6bEKTbI UN UX
N3006paxeHns, BbISABNSAA OTNNYMUTENbHBIE NMPU3HAKN B1ONOrMYeckmx 0GbEKTOB;— CpaBHMBATb
Guornorvyeckme 06bEKTbI, MPOLECCHI; AernaTb BbiBOAbl U YMO3aKMHYEHUS HA OCHOBE CPaBHEHUS;

— yCTaHaBNMBaTb B3aMMOCBSA3M MeXay 0CODEHHOCTAMM CTPOEHUS U PYHKLMSIMW OpPraHoB U CUCTEM
OpraHos;

— MUCnonb3oBaTb METOALI BUONOrMYECKON HayKK: HAbNAaTh U ONUCLIBaTb BUoNorMyeckme o6 beKThbI
M MPOLIECCHI; CTaBUTb OMOMNOrMyeckne aKCNepUMEHTbI U OOBACHATb UX Pe3ynbTaThl;

— 3HaTb N apryMmeHTnpoBaTb OCHOBHbIE MNMpaBuiia noBegeHuna B rnpyupoae; aHann3mpoBsaTtb U
oueHumBaTb NnocneancTena AeATeribHOCTU YerlioBeKa B npupoae,

— OMnUCbIBaTb 1 NCNOJ1b30BaThb MNpUeMbl BblpallMBaHNA N Pa3MHOXEHUA KyIbTYPHbIX paCTeHI/II7I n
OOMaLlUIHUX XMBOTHbIX, yYXO04a 3a HAMU B arpoueHo3ax;



— Haxo4uTb B y4ebHoM, Hay4YHO-NonynsapHow nuTepatype, MHTEpHET pecypcax MHGopMaLmio O
XXMBOW npupoge, ohopMnaTb ee B BUAE NUCbMEHHbIX COOBLLEHMI, foKNaAoB, pecdepaTos;

— 3HaTb 1 cobntogath Nnpaswna paboThl B kabuHeTe Guonoruu.
BbINyCKHUK MONYYMUT BO3MOXHOCTb HAY4YNTHCA:

— NMOHMMaATb 3KOoJ1orn4yeckne I'IpO6J'IeMbI, BO3HMKaloLWne B YCIOBUAX HeEpPaLUMOHarbHOro
npupoaonosib3oBaHnAa, 1 Nyt peleHnd 3aTnx npo6neM;

— aHanm3npoBaTtb U OLUEeHUBaThb LeneBble N CMbICI1I0Bbl€ YCTAaHOBKU B CBOUX OEencTBnAX u NOCTYynKax
NO OTHOLLUEHWMIO K 340POBbI0 CBOEMY M1 OKpYyXatoLwmnx, nocrnencrtesna BIIMAHUA (baKTOpOB pUCKa Ha
300pOBbE YEIIoBEKA,

— HaxoguTb I/IHq.)OpMaLI,M}O no Bonpocam obuwien 6uonorum B Hay‘-IHO-I'IOI'IyJ'IFIpHOIZ nnTepartype,
cneunann3npoBaHHbIX ouronornyeckux cnoBapsx, cnpaBOYHUKaAX, MHTepHeT pecypcax,
aHann3npoBsaTb U oUueHnBaTb ee, nepeBoanTb U3 OfHON (*)OprI B APYryto;

— OPUEHTUPOBATLCH B CUCTEME MOparbHbIX HOPM U LIEHHOCTEN MO OTHOLLUEHUIO K 0O beKTaM >KMBOK
npupoabl, COGCTBEHHOMY 300POBbLIO M 300POBLI0 APYrMX Ntoaen (MpU3HaHNe BbICOKOW LIEHHOCTH
N3HM BO BCEX €€ NPOSIBIIEHNSIX, IKONOrMYEeCKoe CO3HaHNe, 3MOLIMOHAaNbHO-LIEHHOCTHOE OTHOLLEHNE
K obbeKkTam

YXMBOW NPUPOAbLI);— co3aaBaTh COBCTBEHHbLIE MUCbMEHHbIE U YCTHbIE COOBLLEHNSI O COBPEMEHHbIX
npobnemax B ob6nactn GuonorMm n oxpaHbl OKpPY>KatoLLEN Cpeabl HA OCHOBE HECKOMbKUX NCTOYHUKOB
NHGOPMaLMK, CONPOBOXAATL BbICTYMMEHWE Npe3eHTaumen, yunTbiBas 0COBEHHOCTU ayanTopum
CBEPCTHUKOB;

— paboTaTb B rpynne CBEPCTHUKOB MPW peLleHn no3HaBaTerbHbIX 3a4ay CBA3aHHbIX C
TEOPETUYECKUMU U NPAKTUYECKUMU NpoGneMamm B 0611acT MONEKynsipHON GMOMoriun, reHeTrKN,
3KOMOrnm, BMOTEXHONOMMKN, MEANLIMHBI U OXpaHbl OKpy)KatoLen Cpeabl, NNaHnpoBaTb COBMECTHYHO
AesATENbHOCTb, YYNTbIBATb MHEHME OKPYXXaIOLLMX U afleKBaTHO OLeHMBaTb COGCTBEHHbIN BKMa B
AesATeNbHOCTb rpynmbl.

CopepxxaHue yuyeb6HoOro npegmerta
BBepeHue

MecTo kypca «ObLias 6uonornsi» B CUCTEME €CTECTBEHHOHAYYHbIX OUCLIMMNIINH, @ TaKKe B
Guonornyeckux Haykax. Llenun n 3agayum kypca. 3Ha4eHne npegmeTta ansa noHMMaHus eanHCTBa
BCEro XMBOro, B3anMOCBS3N Bcex YacTen buocdepbl 3emnu.

Xumunueckas opraHun3auusa KneTtkun

OneMeHTHbIN cocTaB KNeTkn. PacnpocTpaHeHHOCTb 3NeMeHTOB, UX BKNaa B 0Opa3oBaHue XnBomn
MaTepum 1 0ObEKTOB HEXMBOW Npupoabl. MakposneMeHTbl, MUKPO3NIEMEHTLI; UX BKIag B
obpa3oBaHMe HEOPraHNYECKNX U OPraHNYECKNUX MOJIEKY XKMBOrO BELLLECTRA.

HeopraHunyeckne Monekyrbl XXMBOro BeLLLEeCTBa: BOAA; XMMUYECKne CBOMCTBA 1 Gruonornyeckas

ponb. Conu HeopraHMYecknx KACMOT, UX BKMag B obecrneyeHne NpoLeccoB Xn3HeaeaTensHOCTU 1

noaaepxxaHue romeoctasa. Ponb KaTMOHOB 1 aHMOHOB B 06ecrneYeHnm NpoLeccoB

XunsHegeaTenoHocTM. OCMOC 1 OCMOTUYECKOE AaBreHne; OCMOTUYECKOe NOCTYMNeHne MOMeKyn B
KNeTKy.

OpraHuyeckne monekynbl. bBuonoruyeckme nonumepsl — GENKKU; CTPYKTYpHasi OpraHn3auusi.

®dyHKUMKM BenkoBbIX Monekyn. Yrneeoabl. CTpoeHne n buonornyeckasi posnb. Kupbl —
OCHOBHOW CTPYKTYPHbI KOMMOHEHT KINETOYHbIX MEMOpPaH N UCTOYHMK 3Heprun. JHK — monekynbi
HacneacTteBeHHocTh. Peagynnukauunsa [OHK, nepegada HacnegcTBeHHOM MHOpMaLmMn U3 NOKONEHUS B
nokonexue. Nepegada HacnegCTBEHHOW MHpOpMaLUKn 13 gapa B uMtonnasmy; TpaHckpunums. PHK,
CTPYKTYpa 1 yHKLMN. MHDOPpMaLMOHHbIE, TpaHCNOpPTHLIE, pubocomanbHblie PHK.

O6meH BelecTB U Npeobpa3oBaHue 3HepPrumn B KrneTke

OO6MeH BELLECTB M NpeBpaLLEHNE 3HEPTUM B KNeTKe. TpaHCNopT BELLECTB Yepes KIETOUHYHO
membpaHy. MNHo- 1 harounTos. BHYyTpUKIETOYHOE NiLLeBapeHNe N HAKOMMEHNE SHEPTUK;
pacLuenneHve rmiokosbl. BrocnHTes GenkoB, XUPOB U YrNEeBOAOB B KIETKE.



CTpoeHue 1 hyHKUUM KINeToK

MpokapunoTuyeckne KneTku; popma n pasmepbl. CTpoeHne uuTonnasmbl 6akTepranbHON KNeTku;
opraHusauusi metabonuama y npokapuort. 'eHeTuyeckuii annapat 6aktepuin. CnopoobpasoBaHue.
PasmHoxeHne. MecTo 1 ponb NpokapuoT B BuoLieHo3ax.

3yKapMOTVI‘-IeCKaFI KIneTKa. LlI/ITOI'IJ'Ia3Ma sykapmomquKon KNEeTKN. OpraHennb| umuTonnasmbl, X
CTPYKTYypa 1 beHKLI,VIVI. LlVITOCKeJ'IeT. BkritoueHus, 3HayeHue 1 poIb B MeTabonmame KneTok.
Kneto4yHoe A0P0 — UEHTP ynpaBlieHUA XN3HeoeATElNMbHOCTbIO KINETKN. CprKTypr KINeTo4YHOoro
A0pa: aaepHasn obonouka, XpomMmaTuH (FeTepOXDOMaTI/IH), AOPbILKO. OcobeHHOCTU CTpoeHuda
paCTMTeﬂbHOVI KIETKU.

[eneHune kneTok. KneTkn B MHOrOKNeTo4HOM opraHuame. lNoHssmue o dughghepeHUUposKe
K/1€MOK MHO20K/1eMOYHO20 opaaHu3ma. Mumomuyeckul yukn: uHmepghasa, pedynnukayus JHK;
MUmMo3, ¢hasbl MUMOMUYECKO20 OesieHus U rnpeobpasosaHusi XpOMOCOM, OUONOrMYECKUIN CMbICIT U
3HayeHne MnTo3a (6ecnonoe pasmMHOXeHWE, POCT, BOCMOSTHEHWE KNETOYHbIX NOTEPb B
hn3NoNorM4eCcKUX 1 NaToNIOrM4YECKUX YCroBusx).

Knemo4Hasi meopusi cmpoeHusi op2aHU3Mos.

o [pakTnueckas pa6ora Ne1 CtpoeHne KneTok GakTepuin, pacTEHN N KNBOTHbBIX HA FOTOBbIX
MUKponpenapaTax

Pa3MHoOXeHWe opraHMsmoB

CyLHOCTb 1 hOpMbI Pa3MHOXEHMSA OpraHn3moB. becnonoe pasmMHoOXeHNe pacTeEHUIN N XNBOTHBIX.
[MonoBoe pa3MHOXEHUE XUBOTHBIX N pacTeHNin; obpasoBaHNe NOSOBLIX KITETOK, OCEMEHEHUNE U
onnoaoTBopeHne. bronornyeckoe 3HadyeHMe NONOBOrO pa3MHOXeHUs. a-memoaeHes. Nepuodbi
0bpa308aHUs M0/108bIX KITEMOK: pasMHOXeHUe, pocm, co3pesaHue (Melio3) u ¢hopmuposaHue
rnosoebix Kremok. OcobeHHocmu criepmMamozeHesa u ogozeHesa. OnNnogoTBOpeHME.

MHauBuayanbHoe pa3BUTUE OPraHM3MOB (OHTOreHes)

OMOpuroHanbHbIV Nepuof pa3BuTnsa. OCHO8HbIe 3aKOHOMePHOCMU OpobrieHusi; obpa3osaHue
00HOC10lIHO20 3apoldbiwa — 6nacmynbl. [acmpynsayusi; 3akoHoOMepHoOcmu obpasosaHust
08ycrioliHo2o 3apodbiwia — 2acmpysibl. [lep8uyHbIli opeaHozeHe3 u danbHeluwasi
OughbghbepeHuuposka mkaHell, opaaHos u cucmem. NocTamBproHanbHbIN Nepuof passuTusa. Popmbl
nocTambpuoHanbHoro nepunoaa paspntus. Henpsimoe pasBuTue; NOMHbIA U HEMOHbLIA MeTamMopd03.
Buonorndecknin cmbicn passntnsa ¢ metamopdosom. MNpsmoe passutne. CtapeHue.

O6Lume 3aKOHOMEPHOCTU pa3BUTUA. BMoreHeTUYeCcKNin 3aKoH.

Cxodcmeo 3apodbiwel u 3M6puoHarnbHas dusepaeHyus rpusHakos {3akoH K. bapa).
GuozeHemuueckuti 3akoH (3. Nekkens u K. Mionnep). Pabomei A. H. Cesepuoga 06
aMOpUOHasbHOU U3MeH4YU8ocmuU.

3aKOHOMepHOCTU HacnegoBaHUA NPU3HAKOB

OTtkpbiTne I'. MeHaenem 3akOHOMEPHOCTEW HacnegoBaHMs NpU3HaKoB. MBpugonornyecknii Metog
N3y4YeHNs HacrnegCTBEHHOCTH.

eHemuyeckoe onpedenieHue rora.

eHOTUN KaK LenocTHas cuctema. BsammopeicTere annenbHbIX U HeannenbHbIX FeHOB B
onpeneneHuy nNpusHakoB.

o [lemoHcTpaums. KapTbl XxpoMmocom yenoseka. PogocnosBHble BbiAAKOWNXCH NpeacTaBuTenen
KynbTypbl. XpOMOCOMHbIE aHOMar1mn YefioBeka n nx peHoTUNMYECKUE NPOSIBIIEHMS.

o [paktnyeckas paborta Ne2 PelieHne reHeTMYECKNX 3a4a4 U COCTaBIiEHME POLOCIOBHbIX.
3aKOHOMEpPHOCTU U3MEHUYNBOCTU

OcHoBHble hopMbl M3MEHYMBOCTU. ["[eHOTUNNYECKas N3MeHYNBOCTb. MyTaumn. 3HavyeHne myTaumi
ANS NPaKTUKN CEeNbCKOro Xo3amncTea u buotexHonornn. KombnHatmeHasi U3MeHYNBOCTb.
OBONOLNOHHOE 3HaYeHne KOMOUHATUBHOM U3MEHUYMBOCTHU.



deHoTUNNYeckas, unm MO,D,I/I(*)I/IKaLI,I/IOHHaFI, M3MeH4YNBOCTb. Porb yCJ'IOBI/II7I BHELLHeN cpeabl B
pa3BuTnn N NposAaBieHnn NpnM3Hakos 1 CBOWCTB.

o [lemoHcTpaums. Npumepbl MoaNPUKALNMOHHOW U3MEHUYNBOCTY.

e [paktnyeckas pabota Ne3 BrisiBrneHne nameH4nBoCTU opraHnamoB. MocTpoeHne
BapMaLNOHHON KpMBOW (pa3mepsbl NMMCTbEB PacTEHWUA, aHTPONOMETPUYECKNE AaHHbIE
yyawmxcs).

Cenekuus paCTeHMﬁ, XUBOTHbLIX U MUKPOOPraHUM3MoB

LleHmpsbI npoucxoxx0eHust U MHO2006pa3susi KyrbmypHbIXx pacmeHuti. CopT, nopoaa, lTamMm.
MeToapbl cenekummnm pacTeHUn N XXMBOTHBIX. JJOCTUXEHNSA N OCHOBHbIE HAMNpPaBIiEHNSI COBPEMEHHOWN
cenekumn. 3HadyeHne cenekumm ans pasBuUTUS CENbCKOX03ANCTBEHHOMO NPOM3BOACTBA,
MEeOULIMHCKON, MUKPOOMONOrMYeCcKon 1 Apyrux oTpacnen NpoMbILLIIEHHOCTH

MHOF006p33Me XnBoro mupa. OCHOBHbIe CBOMCTBA XUBbIX OpraHn3moB

EOMHCTBO XMMMYECKOro cocTasa XXUBOW MaTepPUN; OCHOBHbIE MPYMNMbl XUMUYECKNX 3N1EMEHTOB U
Mornekyn, obpasyroLine xnsoe BeLecTBo brocdepbl. KneTouHoe CTpoeHrne opraHM3mos,
Hacengowmux 3emnto. OOMeH BeLLECTB U caMoperynsaumsa B 6MONorMyecknx cuctemax.
CamoBocnpounsBeeHne; HacNeACcTBEHHOCTb U U3MEHUYMBOCTb Kak OCHOBA CYLLLECTBOBaHUS XXMBOW
mMaTepuun. PocT n passutue. PazgpaxmmocTb; hopMbl n3bmpaTtensHon peakumm opraHnaMoB Ha
BHELLHME BO34EeNCTBUSA. PUTMUYHOCTb NPOLLECCOB XMU3HEAEATENbHOCTM; BUONOrMyeckme puTmbl U NX
3HayveHne. [IMCKPETHOCTh KNBOMO BELLLECTBA M B3aMMOOTHOLLIEHME YacTU U Lenoro B buocncremax.
OHepro3aBUCMMOCTb XMBbIX OPraHN3mMoB; hOPMbl NOTPEONEHNS SHEPTUN.

LlapcTBa »X1MBON NpUpOAabl; KpaTkasi XapakTepucTnka eCTECTBEHHOM CMCTEMbI Knaccndmkaumnm
XMBbIX OpraHn3mMoB. Bugoeoe pasHooGpasue.

PasButne 6Monorumn B JoAapBMHOBCKUM nepuog

Pa3BuTne dbuonorun B 4OAapBMHOBCKMIA Nepuop. [0CNOACTBO B Hayke npeAcTaBneHuii 0o
«M3Ha4yanbHON LenecoobpasHoOCTM» U HEM3MEHHOCTM XMNBOW npupoabl. Paboms! K. JluHHes no
cucmemamuke pacmeHul U XueomHbix. 3gonouuoHHas meopus XK. b. Jlamapka.

Teopusa Y. lapBuHa 0 NPOUCXOXAEHUM BUAOB NyTEM €CTEeCTBEHHOro otobopa

Mpeanocbinkn BO3HUKHOBEHUS y4eHns Y. [lapBuHa: LOCTMXKEHNS B 0ONACTN €CTECTBEHHbIX HayK,
3KCneaMLUMOHHbIN maTtepuan Y. [JapBuHa. YdyeHue Y. [lapBuHa 06 nckycctBeHHOM oTbope.

YyeHne Y. [lapBnHa 0 ecTeCTBEHHOM OTOOpE. Bua — anemeHTapHas 3BONOLMOHHAsA eanHULa.
BceobLan nHanBmayanbHasi USMEHYMBOCTL U M30bLITOYHAs! YNCITIEHHOCTL NoToMCTBa. bopbba 3a
CYLLLECTBOBaAHME M €CTECTBEHHbI OTOOP.

Mpucnocob6neHHOCTL OpraHU3MOB K YCIOBUSIM BHELLHEW cpefbl Kak pe3ynbTaT
OeNCTBUA eCTeCTBEHHOro oTéopa

MpucnocobuTenbHbleE 0COBEHHOCTY CTPOEHWS, OKPaCKM Tena U NOBEAEHUS XMBOTHbIX. 3ab0Ta o
notomcTtae. ®r3nonornyeckme agantaumm.

MukpoaBontouuns

Bua kak reHeT4eckn N3onmMpoBaHHasi CUCTEMA; PENPOAYKTUBHAS U30NSALMS U ee MEXaHU3MbI.
MonynauMoHHas CTPyKTypa BMAaa; 9KONOrMYeckue 1 reHeTUYECKMEe XapakTepyucTUKX NOMynsiLyin.
Monynaums — aneMeHTapHas 3BOMOLMOHHas eguHuua. Myt u ckopocTe BUA00Gpa3oBaHus;
reorpacpuyeckoe 1 aKkonormyeckoe BUAooGpasoBaHue.

e [pakTnyeckue paboTbl Ne4 3ydyeHne NpncnocobeHHOCT OpraHn3MOoB K cpefe
obuTaHua*.

Buonoruyeckmne nocnencTeusi agantayuun. MaKpO3BOJ1lOL|VIH

(MaBHbIe HanpaBneH1s 3BONIOLMOHHOIO Npolecca. bronornyeckun nporpecc n GUONOrMYECcKni
perpecc (A. H. CeepuoB). [NyTn goctmxkeHna bnonornyeckoro nporpecca. OCHo8HbIe
3aKOHOMEPHOCMU 380/TIOUUU: OuBep2eHUUS, KOHBEP2EHUUS, NapasnienusmM, npasuna 3eomouyuu
epyrn op2aHu3Mos.



Pe3yanaTb| 3BOJTOUNNA: MHoroo6pa3|/|e BMAOB, OpraHn4yeckad Ll,eJ'IeCOO6pa3HOCTb, nocrteneHHoe
YCINOXHEeHne opraHn3audunn.

Bo3HMKHOBeHME XN3HU Ha 3emne

OpraHuyecknini MUp Kak pesynbtaT 3BofouUMn. BosHUKHOBEHME 1 pa3BUTUE XN3HN Ha 3emne.
Xumuyeckni, npegbuonornyeckuin (Teopus akagemuka A. . Onapuna), buonornyeckun un
counanbHbI aTanbl Pa3BUTUSA XUBOWN MaTEPUN.

dunoreHeTUYECKME CBA3UN B XKMBOW NPUPOAE; eCTECTBEHHAs KNnaccuduKaLus XNBbIX OpraHN3MoB.
Pa3Butue Xn3Hu Ha 3emne

PasBuTre xun3Hn Ha 3emre B apXenckyto 1 NpoTepo30iickyto apbl. [MepBble cneapl Xun3Hu Ha 3emre.
MosiBNeHne BCcex COBPEMEHHbIX TUMOB 6eCrno3BOHOYHbIX XMBOTHBIX. [lepBble xopaoBble. Pa3sutne
BOZHbIX pacTeHUM.

PasBuTtune xn3Hm Ha 3emne B naneo30|7|CKy+o apy. MNosiBNneHne n aponouus CyXOonyTHbIX paCTeHMVI.
naI'IOpOTHMKM, CeéMeHHble NanopoOTHUKK, roJToCeMeEHHbIE paCTEHUA. BO3HMKHOBEHWE NO3BOHOYHbIX:
pbl6bl, 3EMHOBOAHbIE, NpeCMblKaloLLnecs.

PasButre xun3Hn Ha 3emre B Me3030MCKYH U KaliHO30MCKyto apbl. MosiBneHne 1 pacnpocTpaHeHue
NOKPbITOCEMEHHbIX PacTEHUIA. BO3HMKHOBEHME NTUL U MnekonuTatowmx. MosieneHne n passune
npumaToB.

MpouncxoxaeHne Yyenoeeka. MecTto YenoBeka B xunBow npupoge. CucremaTnyeckoe nonoxeHne
Bnga Homo sapiens B cucteme X1MBOTHOro Mmpa. lNpusHaku 1 CBOMCTBa YeroBeka, No3BossoLmne
OTHECTM €ro K pasfnnyHbIM CUCTEMATMYECKAM Ipynnam LapCTBa XMBOTHbIX. CTaamum aBonouum
yeroBeka: PEBHENLLMIA YENOBEK, OPEBHMUI YENOBEK, MEPBbIE COBPEMEHHbIE NIOAN.

CaoncTBa YenoBeka kak buonornyeckoro suga. NonynsaumMoHHas cTpyktypa Buga Homo sapiens;
YyeroBeYyeckune pachl; pacoodpasoBaHne; €OMHCTBO MPOUCXOXKAEHUS pac. AHTUHaYYHas CYLLHOCTb
pacuama.

Pa3BuTue XXMBOTHbIX U pacTEHUI B pa3NunyHble Nepuoabl cylectsoBaHma 3emnu. NocteneHHoe
YCINOXHEHNE OpraHn3aumm 1 NpMcnocobeHne K yCrnoBuaM cpebl XXMBbIX OpraHM3MoB B NpoLecce
apontounu. MNMponcxoxaeHne yenoseka. [BuxyLme cunbl aHTponoreHesa. Ponb Tpyaa B npovecce
npeBpaLlleHnst 06e3bsiHbl B YenoBeka. YenoBe4veckne pachl, UX €4UHCTBO.

Buocdepa, ee cTpykTypa u chyHKLUMN

Brnocdepa — xuBas obonoyka nnaHeTbl. CTpykTypa 6mnocdepbl. KomrnoHeHmb! 6uocghepsi: xusoe
seuwecmeso, sudoeol cocmas, pasHoobpasue u 8kad 8 buomaccy,; bBUOKOCHOE U KOCHOE 8elecmeo
buocepepsi (b. N. BepHadckuti). KpyroBopoT BeLLecTB B npupoae. EctectBeHHble coobLlecTBa
XKMBbIX OpraHn3moB. buoreoLieHo3bl. KOMNOHEHTbI GMOreoLEeHO30B: NPOAYLEHTbI, KOHCYMEHTHI,
peayueHTbl. BroueHo3bl: BuaoBoe pasHoobpasue, NNoTHOCTL nonynsiuuii, Guomacca.

AbunoTnyeckue dakTopbl cpeabl. Ponb TemnepaTtypbl, OCBELLEHHOCTU, BIIAXHOCTU Y APYrnx
(haKTOpPOB B XXM3HEOEATENbHOCTM coobLecTB. IHTEHCMBHOCTbL AEACTBUS hakTopa cpeabl;
orpaHuydmBatomin daktop. Baanmoaenctane aktopoB cpeabl, Npeaenbsl BbIHOCIIMBOCTH.
Buotnueckme daktopbl cpeabl. Lienn n cetn nutaHmns. 3konoaudeckue nupamudbl: qucer,
buomaccsl, s3Hepauu. CMmeHa 6noueHo30B. [NpuinHbI CMeHbl B1oLIEH030B; hopMMpPOBaHNE HOBbIX
COOOLLIECTB.

®opMbl B3aVMOOTHOLLEHWI MeXAY opraHuamamu. [o3nTuBHbIE OTHOLLEHNS — CUMOMO3:
MyTyanuam, Koonepaumsi, KOMMeHcanuam. AHTUOMOTUYECKME OTHOLLEHNS: XULLIHUYECTBO,
napasnTnam, KOHKypeHuus. HentpanbHble OTHOLLEHNS — HEUTpanmn3m.

MpakTnyeckue paboTbl Ne 5-6 CocTtaBneHne cxem nepegaym BELECTB 1M aHeprun (Lenewn
nuTaHns)*.

VI3yquV|e N ONnCaHne 3KOCUCTEMbI CBOEN MECTHOCTM, BbISIBIIEHME TUMOB B3aMMOOENCTBUS pa3HbIX
BWOOB B JAHHOWN 3KOCUCTEM

Buocdepa n yenosek

MpupoaHble pecypchl 1 UX UCMOSb30BaHKE.



AHTponoreHHble hakTopbl BO3AENCTBUS Ha BroLieHO3bI (POorb YenoBeka B Npupoae); nocneacTeus
XO35IMCTBEHHON AesATeNnbHOCTH YernoBeka. [Mpobnembl paumoHanbHOro Npupoaononb30BaHuUs,
OXpaHbl MPMPOAbI: 3almTa OT 3arpsi3HEHUIA, COXPaHEeHWe 3TaNIOHOB M NaMSATHUKOB NpUpoAabI,
obecneyeHre NPUPoOaHbLIMM pecypcaMn HaceneHus NnaHeTbl.

e [leMOHCTpauus kapT 3anoBeHbIX TEPPUTOPUIA HALLEN CTPaHbI.

o [paktnyeckas pab6ora Ne7 AHanus n oueHka NOCNeACTBUN OeATENBHOCTM YErOBEKa B
aKocucTemax®.

YyeOHO-TeMaTUyYeCcKUin nNnaH:

HavmeHoBaHWe nsydaemon Tembl

1 MHoroo6pasme XnBOro munpa. ypOBHVI opraHmsauunm n oCHOBHbIE CBOWCTBA XMBbIX opraHm3moB

2 Pasgen: CTpyKTypHasa opraHuM3aums X1BbIX OPraHu3MoB
XuMnyeckasi opraHM3auns KneTku
O6wmeH BelecTB U Npeobpa3oBaHNe SHEPTMM B KNETKE

CTpoeHune 1 yHKLMM KNETOK

3 Pasgen: PasMHoOXeHMe n vHAuBMAyanbHoOe pa3BUTMe OpraHM3MoB
Pa3smHoxeHne opraHMsmoB

MH,ElMBVI,ElyaJ'IbHOG pas3BnuTne opraHn3mMoB

4 Pasgen: HacneactBeHHOCTb U USMEHYUBOCTbL OPraHU3MoOB
3aKOHOMEpPHOCTM HacnegoBaHWs NPU3HaKoB
3aKOHOMEPHOCTM U3MEHUYMBOCTU

.Cenekums pacteHum, X1MBOTHbIX, MUKPOOPraHM3MOB

5 Pasgen: 9sonouus XXMBoro mmpa Ha 3emne

Pa3BunTre Grnonornn B 4oAapBUHOBCKUIA Nepuoa

Teopusa Y. [lapBuHa 0 NpOMCXOXOEHUM BUOOB NYTEM €CTECTBEHHOIO OTOOpa.
CoBpeMeHHble npeacTasneHnsi 06 asontoumn. MUKpO3BONOLMS U MaKpO3BOOLUS.
MprcnocobneHHOCTb OPraHN3MOoB K YCITOBMSIM BHELLHEN Cpefbl Kak pe3ynbTaTt 3BOSIoLUn
Bo3HMKHOBEHME XN3HN Ha 3emiie

PasBuTtne xu3Hu Ha 3emne

6 Pasgen: BsanmooTHoweHus opraHnama u cpegbl. OCHOBbI 3KONOrun.
Tema 5.1. Buocepa, eé cTpykTypa u dyHKUNN.

Tema 5.2. Buocepa n yenosek

7 lMosTOpeHme Torosbin ypok

8 NToro

NMepeyeHb KOHTPOJbHbLIX paboT

Tema




KoHTponbHas paboTta Ne1 « OCHOBbI YYEHUS O KIETKEY.

KoHTponbHas paboTta Ne2 «PasmHoxeHne 1 MHAMBUAYyanbHOe pa3BuTe OPraHM3MOB»

KoHTponbHasi pabota Ne3 « OCHOBbI y4eHMs 0 HAacNeACTBEHHOCTM U U3MEHYMBOCTMY

KoHTponbHas pabota Ne 4 «Y4yeHue o6 aBonoumm»

KoHTponbHasi padota Ne 5 « OcHoBbI akonorum»

o g | Wl N

NToroeas koHTponbHas paboTa- BbiNnonHeHUe paboTbl 3a Kypc 9 knacca

MepeyeHb npakTUYeckux pabor

Ne | Tema

MpakTtnyeckasn pabota Ne1 «MN3ydeHne kneTok 6akTepuii, pacTEHUI U XKUBOTHBLIX»

MpakTnyeckasn pabota Ne2 «PelueHne reHeTu4ecknx 3agaqd».

MpakTuyeckasi pabota Ne3 «BbisiBNeHMe N3MEeHYMBOCTM OpraHM3amoB. [ocTpoeHne BapraLMOHHOM KPUBO

Mpaktudeckas pabota Ned «BhisiBneHne NnpncnocobneHHoCTH K cpeae obutaHms»

MpakTnyeckasn pabota Ne5 «CocTaBrneHme cxeM nepeaayn BELLECTB U SHEPTUN»

| O B~ W[ N P

MpakTudeckas pabota Ne6 «AHanm3 1 oueHKa NoCNeacTBUN OeATENBHOCTUN YENoBeKa B 3KOCUCTEMAX»

MecTto npeamMeTta B y4eGHOM nnaHe

Cpok peanusauumn nporpammbl; 1 rog. Ha naydenune 6ruonormmn B 9 knacce otsogutcsa Ha 6a3oBoM
ypoBHe 68 Jacos, 13 pacyeTta 2 4yaca B Hegent. Paboyas nporpamma paccymtaHa Ha 68 vyaca,
YMeHbLLEHa Ha 2 Yaca 3a CHET pe3epBHOro BpPEMEHN HA OCHOBaHUM yCTaBa LUKOMbI U rpadunka
y4ebHoro npouecca Ha 2019-2020 y4ebHiin rog. Mpu naydennn Guonorumn B 9 knacce nposoantca 4
nabopaTopHbIX paboTbl, KOTOPbIE ABMAKTCA COCTABHLIMW YaCTAMWU KOMOVHMPOBAHHbBIX YPOKOB.

®dopmbl opraH1sauum y4ebHoro npouecca

Mpun n3yveHnn Gnonormm NCnonb3yto Takne MeToabl: obLeanaakTMYeckme nekums, pacckas,
becepna, paboTta ¢ KHUIOM, aKpaHHbIe NOcobUs. aKCNepMMeHT, HabnogeHne, NnpakTudeckasl paboTa;
TWNbl YPOKOB: BBOAHbLIN, N3y4eHNe HOBOro MaTepmarna, o6o0LaroLmin, y4eTHO-NPOBEPOYHbINA. Buabl
ypoKa C y4eTOM XapakTepa AesiTENbHOCTU YUUTENS N yHaLLMXCS: YPOK-NEKUNS, YPOK

OO BbACHUTENNbHbBIN, MPOBNEMHbINA, UCMOMNBb30BaHUS TEXHUYECKMUX CPEACTB (TENEYPOK, KUHOYPOK).

®PopmbI opraHmnsaumm koHTpona [Npu 0by4yeHnn oben Gnonorun NPUMeHsTCA NabopaTopHble
YPOKW, 3a4€eTbl, TECTbI, 3aLUMUTbI MPOEKTOB.

KaneH.qapHo — TeMmaTn4yeckoe niaHuwpoBaHue

Ne | Tema ypoka MpeametHbie YY[ Yacbl | [laTta | KoppekTupoBka




Paspen No1 BBegeHue. 2 yaca

1. BbIsaBnSOT B U3y4eHHbIX paHee
Omonornyecknx gucumnimHax
obLwue YepTbl opraHu3auum
Beegenune. bronornsa | pacteHuin, XnMBOTHbIX, (PUGOB 1

— HayKa O XXMW3HMW. MUKpoopraHnamoB. O6bACHAT
€AVHCTBO BCEr0 XXNBOMO U
B3aMMO3aB1CMMOCTb BCEX YacTeun
ouocdepbl 3emnu

2. PackpblBaloT CyLLHOCTb peakuunn
meTabonumama. O6bACHAT
MEeXaHN3Mbl cCaMmoperynsaumnm
O1ONornYecknx CUCTEM.
AHannanpyoT npoLecchl
CaMOBOCMNpPOM3BEAEHUS, pOCTa U
pasBUTUSA OPraHN3MOB.
XapaktepusytoT
HacneacTBEHHOCTb U
N3MEHYNBOCTb, 3aNoMUHaOT
MaTtepuarnbHble OCHOBbI 3TUX
ceoncTB. CpaBHUBAOT hOpMbI
pasapaXxnMoCcTh Y pasnnyYHbIX
Ouonornyeckmx 00bLEKTOB.
OTmMeyvaloT 3Ha4YeHne
Ouronorn4yecknux puTMoB B
NPUPOAE U XN3HW YeroBeka.
PackpbiBatoT 3Ha4yeHne
ONCKPETHOCTU U
9HEpPro3aBnMCUMOCTU
OMONOrM4Yecknx CUCTEM.
XapaktepuaytoT MHoroobpasme
Xusoro mupa. lNpueogat
NPUMEpPbI NCKYCCTBEHHBIX
Krnaccmumkauunmn XxmBbix
opraHnamoB. 3HaKOMSATCSA C
paboTtamu K. JInHHes. O6bsacHsAOT
NPUHLMNbI, NeXallne B OCHOBE
NOCTPOEHUSI ECTECTBEHHON
Knaccudmkauum XnBoro Mmpa Ha
3emne

OcCHOBHbIE CBONCTBa
XXMBbIX OpraHn3moB

Paspen 2. CmpykmypHasi op2aHu3ayus xuebix opa2aHu3amos (13 yacos)

3. XapakTepusyloT XMmudeckmne
3M1EMEHTbI, 00pasyloLLME XUBOE
BELLECTBO; pa3nnyatoT Makpo- 1
MUKpPO3nemMeHTbl. OnncbiBaoT
HeopraHn4eckne Monekynbl
KMBOro BELLECTBA, UX

Xumunyeckas XUMUYECK/E CBOWNCTBA W
opraHnsauma Knetki. | 6onoruyeckyto pons.
HeopraHudeckne

XapakTepuayoT opraHnyeckue
Bellecrsa MOMeKyrnbl: Bruonornyeckme
nonumepbl — Gernku (CTpyKTypHas
opraHusauus n yHkumn),
yrnesoapl (CTPOeHnE n
Buonornyeckas posnb), XMpbl —
OCHOBHOW CTPYKTYPHbIN
KOMMOHEHT KNeTOYHbIX MemMbpaH




N UCTOYHUK 3HEepruu.
XapaktepusytoT JHK kak
MOMeKyrbl HacnegCTBEHHOCTH.
OnucbiBatoT nNpouecc
peaynnukaumun JHK),
pacKpbIBalOT €ro 3HavyeHue.
OnuceiBaloT Npouecc nepegaym
HacrneacTBEHHOW MHAOpMaLMK U3
aApa B uutonnasmy —
TpaHckpunuumio. PasnuyatoT
CTPYKTYPY 1 pyHKunn PHK

Xumnyeckasa

opraHun3auua KneTku.

OpraHunyeckue
BelLlecTBa — benku

XapakTepusyoT opraHMyeckue
Monekynbl: Guonoruyeckune
nonmmMepbl — Genkun (CTPYKTypHas
opraHunsauuns n yHKumm),

Xumnyeckasa

opraHmn3auua KneTku.

OpraHunyeckue
BelecTBa —
yrneeoasbl U nunuapl

XapakTepuaytoT opraHuyeckue
MOMeKynbl: yrnesogpbl (CTpoeHue n
Buonoruyeckas ponb), Xupbl —
OCHOBHOW CTPYKTYPHbIN
KOMMOHEHT KNEeTOYHbIX MeMbpaH
N UCTOYHUK 3HEPrnun.

Xumnyeckas

opraHun3auuna KneTku.

OnucbiBatloT Npouecc
pegynnukaumm JHK),
pacKpbIBalOT €ro 3Ha4YeHME.

OpraHunyeckue OnucbiBatloT Npouecc nepegayn

BellecTBa — HacnencTBeHHOW HGopMaLmm 13

HYKNEenHoBblE anpa B uMTonnasmy —

KMCNOTHI TpaHckpunuumio. PasnunyatoT
CTPYKTYPY U doyHKumn PHK

NnacTtnyecknn OnucbiBalOT NPOLIECCHI CMHTE3A

obmeH. BrnocuHTes
Oenkos

©enkoB 1 poTOCUHTES

OHepreTnyeckun
obmeH

XapakTepusyroT TpaHCcnopT
BELLECTB B KNETKy N n3 Heé
(cbaroumTo3 1 NMMHOLNUTOS).
Ob6BbACHAT cobbITUSA, CBA3aHHbIE
C BHYTPUKITETOYHbIM
nuLLieBapeHneM, NOAYEPKMBast ero
3Ha4YeHue Ans opraHMsmMa.
MpuBOAAT NpUMeEpBbI
3HepreTnyeckoro obmeHa

MpokapuoTnyeckas
KneTka

XapaktepusyloT hopmy 1
pasmMepbl NPOKapUOTUYECKNX
KMNeTOK; CTPOEHWE LUTONMNa3msbl,
opraHusauuio metabonuama,
reHeTU4eCcKknin annapart 6aKkTepui.
OnwucbiBatoT npouecc
crnopoobpasoBaHus, ero
3HayeHue 4Ns BbDKMBAHMUS
DOakTepun Npu yxyaweHum
YCMNOBWIA CYLLLECTBOBAHMS;
pa3MHOXeHMe NpoKapuoT.
OueHunBaloT MEeCTO 1 ponb
npokapuoT B bmoLeHo3ax




10.

OykapunoTnyeckas
knetka. Liutonnasma
N eé opraHomabl

XapaktepuayloT uMTonnasmy
3YKapUOTUYECKOW KNEeTKM:
opraHensbl LMTonnasmbl, Ux
CTPYKTYPY U cbyHKumn. OTmevatoT
3HayeHue umMTockerneTa.
XapakTepuayoT TUMbl KINEeTOYHbIX
BKITOMEHMWIA U UX POrib B
MeTabonmame KneTok.

11. XapakrepusyloT KneTo4Hoe a4po
KaK LEeHTp ynpaBneHus
KneTto4yHoe siapo XN3HEAEATENBbHOCTbLIO KNETKU;
CTPYKTYpbI aapa (agepHas
obonoyka, XpOMaTuH, SAPbILLKO).
12. | MNMpakTuyeckas PaboTatoT ¢ rotoBbiMU
paboTta Ne1 npenaparamu u cpaBHMBaKT
«M3yyeHmne knetok KNEeTKN pacTEeHNN KUBOTHbIX.
DakTepuin, pacTeHumn OakTepui.
N XXMBOTHbIX Ha
roTOBbIX
MUuKpornpenapaTax »
13. [atoT onpegeneHne NOHATULO
«MnTO3». ONpeaenstioT ponb
KNEeTKN B MHOTOKNETOYHOM
opraHuame. PasbsacHAT noHATUeE
0 AnddepeHUNPOBKE KNETOK
MHOFOKNEeTOYHOro opraHnsma.
[eneHne kneTku .
KpaTko onucbiBalOT MUTOTUYECKUI
LMK MHTepdasy, asbl
MUTOTMYECKOrO AeneHns n
npeobpasoBaHNst XPOMOCOM.
PackpblBatoT 61Monorn4yeckui
CMbICI U 3Ha4YeHne MUTOo3a
14. | KneTo4Has Teopus XapakTepusylT OCHOBHbIE
CTPOEHMs NOSOXXEHNSA KNETOYHON Teopuu.
OpraHn3moB
15 | KoHtponbHasa pa6oTta Ne1 OCHOBbI y4€HUA O KIeTke

Paspgen 3. PaamHo)eHue u uHlueudyanbHOe pa3geumue op2aHU3Moe

(5 vacos

)

16. XapakTepusyloT CYyLLHOCTb U
Becnonoe P pn3y yiul
dopMbl pasMHOXEHUS
pasMHOXeHue
opraHuamoB. becnonoe
OpraHn3MoB
pasMHOXeHWue .

17. XapakTepusyoT CyLLHOCTb 1
GopMbl pasMHOXEHUS
opraHnamoB. CpaBHuBatoT
Hecnonoe 1 nonosoe
pa3mMHoxeHune. OnucebiBatoT

Monoeoe npouecc obpa3oBaHNs NOMOBbIX
pasMHOXeHue KMNETOK, BbISIBNAS obLyue yepTol
OpraHn3MoB nepuvoaoB raMoToreHesa, B TOM

yncne menosa. OnpegensoT
NMOHATUA «OCEMEHEHME» U
«onnogoTeBopeHne». PackpbiBatoT
Ouornormnyeckoe 3Ha4yeHne
pa3MHOXeHUs




18.

WnoueuayaneHoe
passutne
MHOIOKNETOYHOro
opraHuama.
OMmbGpuoHansHoe
passutne

O6o3HayvaloT nepuoabl
WHAWBMAYaNbHOrO pa3BUTUS.
XapaktepuayroT aMbpuoHanbHbIn
nepuoa passuTUSA 1 ONUCLIBAIOT
OCHOBHbIE 32aKOHOMEPHOCTH
ApobneHus — obpasoBaHue
OOHOCITONHOro 3apoabilla —
BnacTtynbl, racTpynsaumio n
opraHoreHes. OnpegensoT atanbl
JanbHenwen anddepeHUMpoBKM
TKaHen, OpraHoB U CUCTEM.

19.

WHanemayansHoe
pasButne
MHOrOKNEeTO4YHOro
opraHuama.
MocTambpuoHanbHoe
pasButne

XapakrepusytoT
NocTaMbpUoHanbHbIA Nepuog,
pas3BUTUSA, Er0 BO3MOXHbIE
dopMbl. PasbACHAT CYLLHOCTb
HENpPSAMOro pasBuUTUS; NOMHOO 1
HenosiHoro metamopdoaa.
[eMOHCTpMpYIoT NOHMMaHne
©uonornyeckoro cMmbicna
pasBuTUSa ¢ MeTaMopdO30M.
XapakTepuaylT npsaMoe passutne
1 ero nepuodbl
(oopenpoayKTMBHBIN,
penpoayKTUBHbIN U
NOCTPENPOAYKTMBHBIN); CTapeHue.
MpnBOAAT POPMYNUPOBKU 3aKOHa
3apogblweBoro cxoactea K. bapa
1 BUOreHeTNYeCcKoro 3akoHa

3. lekkensa u ®. Mionnepa

20.

KoHTponbHasa paboTta Ne2 «PasmHoXeHue u
MHAUBUAYyarnbHoOe pa3BUTUE OPraHM3MoOB»

Paspgen 4. HacnedcmeeHHOCMb U U3MEHYUBOCMb Op2aHu3mMoe (17 4acoB)

21.

"eHeTMKa KaK Hayka.
OCHOBHbIE NMOHATUSA
reHeTUKu

BoisicHst0T NCTOPUIO TEHETUKN, ee
pasBuTune. BbISICHAOT OCHOBHbIE
NMOHATUA TEHETUKUN

22.

M'Mbpuaonornyeckui
MeToq U3y4YeHus
HacneacTBEHHOCTU

MepBbIn 3aKOH
MeHnpens

XapaktepuayroT
rmépunaonornyeckmin MeTog
N3y4eHunst xapakrepa
HacnegoBaHUA NPU3HAKOB

dopmynumpytoT 3akoHbl MeHaens.
MpuBoQAT UUTONOIMYECKNE
obocHoBaHuA 3akoHOB MeHaens.
[eMOHCTPUpPYOT CNOCOBHOCTL
BbINWCbIBATb FEHOTUNMbI
OpraHn3moB 1 ramer.
CocTtaBnsaoT cxembl
CKpeLmBaHu1s, peLaoT
npocTenwmne reHetTudeckne
3agaun, CTPOSIT POLAOCIOBHbIE.

23.

BTopoWn 3akoH
Menpens. 3akoH
YMUCTOTbI rameT

dopmynumpytoT 3akoHbl MeHaens.
MpuBogAT UUTONOrMYECKNE
obocHoBaHug 3akoHoB MeHaens.
[leMoHCcTpmpyloT cNoCcoBHOCTL
BbINWUCbIBATb FEHOTUNMbI
OpraHn3MoB 1 ramer.




CocTaBnsoT cxembl
CKpelLMBaHus, peLuatoT
npocTtenLne reHeTMdeckme
3agayu, CTPOSAT POOOCIOBHbLIE.

24. ®opmynupyloT 3akoHbl MeHgens.
MpuBOAAT UUTONOrMYECKME
00OCHOBaHUs1 3akoHOB MeHaens.

OurnbpugHoe [eMOHCTpUpYOT CNOCOBHOCTL

CKpeLlLMBaHue. BbINUCbIBaTb rEHOTUMbI

TpeTnn 3akoH opraHn3moB U ramer.

MeHaens CocTtaBnsoT cxembl
CKpeLLMBaHus, peLuatoT
npocTenLune reHeTu4eckme
3agaun

25. | MNpaktuyeckas AHanM3anpyT reHoTMN Kak
pabota Ne2 CUCTEMY B3aVMOENCTBYHIOLLNX
«PeweHne reHoB OpraHn3ma; onpegensoT
reHeTu4eckux 3agau PopMbl B3aMMOAENCTBUS
n aHanm3 annenbHbIX U HeannenbHbIX
COCTaBMEHHbIX reHoB
POOOCITOBHbIX»

26. | XpomocomHasi dopmynupytoT 3akoH MopraHa u
Teopus [at0T XapaKTepucTuKy
HacnNeaCcTBEHHOCTU. CLIENIIEHHOro HacrneaoBaHns
CuenneHHoe reHoB (npuaHakoB). O6bACHAIT
HacnepoBaHue MeXaH13Mbl XpOMOCOMHOrO
NpU3HaKoB onpegeneHns rnona.

27. dopmynupytoT 3akoH MopraHa u

[aloT XapaKTepucTuky

PeweHne cLenneHHoro HacneaosaHns

reHeTU4ecknx 3agau reHoB (npu3HakoB). OB bACHSIOT
MeXaH13Mbl XpOMOCOMHOrO
onpegeneHns nona.

28 | MeToabl U3yyeHus XapakTepusytoT MeTofbl FeHEeTUKN
reHEeTUKN. N COCTaBMSAOT POAOCIOBHbIE

29. XapakTepusyoT OCHOBHbIE
3aKoHOMEpPHOCTH o

POpMbI UISMEHYMBOCTU, MyTaLMNA,

N3MEHYMBOCTMN.

WX 3Ha4YeHue AN NPaKkTUKK

HacneactBeHHas <
CernbCcKoro Xo3ancTea u

N3MEHYMBOCTb
BuoTexHonorum.

30 XapakTepuaylT OCHOBHbIE
YpoBHU .

POpMbI UISMEHYMBOCTU, MyTaLMNA,

BO3HWKHOBEHUSA

9 y WX 3HaYeHVe ANns NPakTUKK
myTaumn. Ceoncrtea <
. CernbCcKoro Xo3ancTea u
MyTaummn. dakTopbl.
BuoTexHonorum.

31. XapakTepusyloT porb YCroBuii

3aKoHOMEpPHOCTH P PUSYIOT Y
BHELLHeWn cpefbl B pa3BuTun 1

N3MEHYMBOCTMW.

NposiBNEHNN NPU3HaKoB n

deHoTUNNYeckas 4
cBoncTB. CTPOAT BapuaunoHHbIE

N3MEHYNBOCTb
psgbl U KpYBbIE HOPM peakumnm

32. | MNpaktuyeckas CTposaT BapmnauMOHHbIe psabl U
paboTa Ne 3 KpUBbIE HOPM peakunn
«M3yyeHne

N3MEH4YNBOCTU.




MocTpoeHune
BapuaunoHHOro psiga
N KpUBON»

33. | UeHTpbl [MepeuncnaT LeHTpPbI
MHoroobpasmns un NPOUCXOXAEHMS KyNbTYPHbIX
MPONCXOXAEHNA pacTeHwii. [laloT onpegeneHus
KyNbTYPHbIX MOHATUSIM KCOPTY», «NopoAay,
pacTeHun. «LITaMMy». XapaKkTepusyoT

MeTO/bl CeneKkuumn pacTeHnii n

34 | MeToppi cenexumn XMBOTHbIX. OLeHnBaloT
pacTeHin u JOCTUXEHUS U OMUCHIBAOT
KNBOTHbIX OCHOBHbIE HaNpaBneHus

35 COBPEMEHHON Cenekunu.

OBOCHOBLIBAIOT 3Ha4YeHME
cenekuun Ans pasuTus
Cenexuns CenbCKOXO3ANCTBEHHOTO
MWUKpPOOPraHM3mos NPoV3BOACTBa, MEAVNLIMHCKON,
MUKPOBUONOMMYECKOI N APYInX
oTpacren NPOMbILLITEHHOCTH
36 | KoHTponbHasa paboTta Ne3 «OCHOBbI y4eHus o

HacneaCTBEHHOCTU U UBMEHYUBOCTU»

Pasgen 3Bontouus XXMBoTHOro mmupa Ha 3emne 18 yacos

37. Xapakmepu3syrom
npedcmaesneHusi OpesHuUX U
CpeOHEeBEKO8bIX
ecmecmeoucrisimamernel o
XKueou npupode. OueHusarom
PasButne 6rnonorun B
_ npedcmassneHusi ob
O00apBUHOBCKUI o
«U3HayvarnbHol
nepnoA uernecoobpasHocmu» u
Heu3MeHHOCMU Xuaoul NMpupoodkbi.
3anomuHarom npuHUUrbI
buHapHoU Knaccugukauuu
K. JluHHes.
38. 3HakoMsImcsi ¢ OCHO8HbIMU
MOSIOXKEHUSIMU 3807THOUUOHHOU
OBonOUNOHHas meopuu XK. b. Jlamapka.
Teopusa XK. b. Xapakmepu3syrom
Jlamapka npozpeccusHsie U owUboYHbIe
r0s10XKeHUSs1 980JTFOUUOHHOU
meopuu XK. b. Jlamapka
39. OnpenenstoT AOCTUXKEHNS HaYKK
N TEXHONOIMIM B KayecTBe
NpPeanocCbISTIOK CMEHbI
HayuHble 1 KPEaLMOHNCTCKNX B3rNAA0B Ha
coymarnsHo- KMBYIO 1 HEXXMBYIO MPUPOAY
3KOHOMUYECKUNE 3BOMIOLIMOHHBIMM
npeAnochInkn npeacTaBneHnsIMN.
BOZHWKHOBEHUA U XapakTepuayloT Hay4Hble
yTBEPXKAEHNA npeanockINKA, NobyavsLIKE
9BOJTOUMOHHO yH€HUA | 4 NapeuHa k NOMCKY MEXaHN3MOB
4. [lapeuHa N3MEHEHUS B XMBOW Npupose.

AHannanpyoT aKCnegMUMOHHbIN
matepuan Y. [lapBnHa B KayecTBe
NpeAanocbINkM paspaboTku




3BOMNOLIMOHHON TEOPUN.

40.

Yyenune Y. lapsuHa
06 NCKyCCTBEHHOM
oTbope

XapakTepusyloT y4eHne

Y. lapBrHa 06 NCKYCCTBEHHOM
oTbope, PopMbl NCKYCCTBEHHOIO
oTOopa 1 06BACHAKT MeTOAbI
CO34aHnNs HOBbIX NOPOS,
[OMAaLLHNX XXMBOTHbBIX N COPTOB
KyNbTYPHbIX PacTEHUN.

41

Yyenune Y. lapBuHa o
€CTECTBEHHOM
oTbope

3anoMnHaloT OCHOBHbIE
nonoxexHus Teopun Y. [lapsmHa o
€CTeCcTBEHHOM OTOOpeE.
XapaktepuaytoT oopmbl 60pbObI
3a CyLLleCTBOBaHME U MeXaHN3M
ecTecTBeHHoro otbopa; gatot
onpeneneHne NoHATUs
«ECTECTBEHHbIA OTOOP

42.

Bua, ero kputepun n
CTPYKTYypa

XapaktepuayloT KpuTepum Buaa:
CTPYKTYPHO-(PYHKLMOHANbHbLIN,
LINTOreHeTUYECKNN,
3BOMOLMOHHBIN, 3TONOMM4YEeCKNN,
reorpacuyeckui n
pPENPOAYKTUBHBIA. 3HAKOMATCS C
nyTamMu BugoobpasoBaHns
(reorpacmyeckmm un
9KOMOrM4YeCcKnM), 4at0T OLEHKY
CKOPOCTWN BO3HUKHOBEHMWS HOBbIX
BMAOB B pa3HOobpasHbIX KpYNHbIX
TakcoHax

43.

OnemeHTapHble
3BOJTHOLMOHHbIE
dakTopbl

OB BbACHSAIT MexaHN3Mbl
penpoayKTUBHOM U30MSILNN.
AHanM3npyoT NPUYNHbI
pasaeneHnst BUOOB Ha
nonynsiumMm. 3anomMuHaroT
MPUYUHBI FTEHETUYECKUX Pas3nnynin
pasnn4YHbIX NONYNSLMA OQHOro
BUaa.

44.

dopmbl
€CTeCTBEHHOro
oTbopa

3HakomsaTCcs ¢ hopmamm oTbopa
AalT OLLEHKY CKOpOCTH
BO3HUKHOBEHWS HOBbIX BUAOB B
pa3HoobpasHbIX KPYMHbIX
TaKCoHax

45.

(MaBHble
HanpaeneHus
3BONIOLUU

XapakTepuaytoT rnaBHble
HanpasneHus Gruonormyeckomn
apontouun. OTpaxatroT
noHnmaHue brmonornyeckoro
nporpecca Kak npouBeTaHus Tow
UIN MHOW CMCTEMaTUYEeCKOon
rpynnel, a Guonornyeckoro
perpecca - Kak yrHeTEHHOro
COCTOSIHWUSI TAKCOHa, MpUBOAsLLEee
€ro K BeiMupaHnuio. [latoT
onpeneneHne 1 xapakTepusyoT
NyTW OOCTUXEHNS
Buonoruyeckoro nporpecca
(rmaBHble HanpaBneHus
NPOrpeccMBHON IBONOLMN):




apomopdo3a, nanoagantaumm u
obwen gereHepauunu.

46.

Tunbl 3BOMOLMOHHBIX
U3MeHeHnn

. MpuBoaaT npumepsbl
OVBEPreHunn, KOHBEPreHL MmN 1
napannenmama. O6bACHAT
NPUYNHBLI BOSHUKHOBEHMS
CXOAHbIX MO CTPYKTYpe u/mnm
PYHKLMAM OpraHoB y
npeacraBuUTENEN pasnuyHbIX
cucTeMaTuyeckmx rpynn
OpraHn3mMoB. 3anomMuHarT
OCHOBHbI€E NMpaBua sBosoumn,
OLEHMBaIOT pesynbTaThl
3BOMIOLMN

47.

MpurcnocobneHHOCTb
OopraHuM3moB —
pesynbTaT AencTens
€CTeCTBEHHOro
oTbopa

XapakTepuaytoT CTPYKTYPHO-
hYHKLMOHANbHYI0 OpraHn3auuto
XKMUBOTHbIX, pacTeHWi, rpnbos u
MUKPOOPraHN3MOoB Kak
nprcnocobneHne K ycroBusam
cywectsoBaHus. MNMpuBoaar
NPUMepPbI PasfnyHbIX
NpMCcnocobneHnn TUMNOBbIX
OpraHn3MOoB K YCNOBUSIM Cpeapl.
[atoT oueHKy TUMUYHOro
NoBeaEeHUS XXUBOTHBLIX U 3a60Te O
NOTOMCTBE KakK
npucnocobnexHnsm,
obecnevnBaroLmm ycnex B
bopbbe 3a cyliecTBOBaHME.
MpuBoaaT NpMmeps.I
dm3nonormyeckmx agantauuin.
OBbACHSAOT OTHOCUTENBHbIN
Xapaktep npucrnocobnenuni n
NPUBOAAT NPUMEpLI
OTHOCUTENBLHOCTW aganTaunin

48.

Mpaktuyeckas pabota Ne4 «BuisiBneHne
npuMcnocobneHHOCTN K cpede obutaHmns»

49.

CoBpeMeHHble
npeacTaBeHnst o
BO3HUKHOBEHUN
YKM3HWU Ha 3emne

XapakTepuayrT XMMUYECKNI,
npeabuonornyeckunin (Teopms
akagemuka A. V. OnapuHa),
dumonornyeckur 1 coumarnbHbIN
aTanbl pasBUTUS XUBOW MaTepum.
OnpepenstoT dounoreHeTn4eckme
CBS3U B XUBOW Npupoae 1
CpaBHMBatOT X C €CTECTBEHHON
Knaccuukaumen xmBbix
OpraHn3MoB

50.

KnsHb B apxenckyto u
NpOTEPO30MCKYI0 apy

XapakTepuayoT pasBuTue Xu3Hu
Ha 3emre B apXenckyto n
NPOTEPO30MCKyt0 apbl. OTMevaloT
nepsble cneabl XU3Hn Ha 3emne;
NosiBMeHNE BCEX COBPEMEHHBIX
TUNOB 6eCNO3BOHOYHbIX
XXMBOTHBIX, NEPBbLIX XOPAOBbIX
XXMBOTHBIX; pa3BUTUE BOAHbIX
pacteHun




51.

Knsub B
naneo3onCKyLo apy

XapaKTepuayloT pasBuTHE KNU3HU
Ha 3emne B Naneo3onckylo apy.
OTmMmevatoT nosiBrieHne
CYXOMYTHbIX PacTeHWI;
BO3HUKHOBEHWE NMO3BOHOYHbIX
(pbIO, 3€MHOBOAHbIX,
NPECMbIKaOLLMXCS).

52.

KnsHb B
ME3030UCKYI0 U
KaHO30MCKYI0 3pY.

XapakTepusyioT pasBuTue Xu3Hu
Ha 3emre B Me3030MCKyt0 1
KanHo30Wckyto apbl. OTMeyvatoT
nosiBreHne n pacnpocTpaHeHne
NMOKPbITOCEMEHHbIX PaCcTEHUI;

53.

MpoucxoxageHne
yeroBeka

. XapakTepuayloT MeCTO YenoBeka
B KMBOW npupoae, ero
CUCTEMATUYECKOE MOJTIOXKEHNE B
CUCTEME KMBOTHOIO MMpa.
OTmMeualoT Npu3Hakn U CBONCTBa
YenoBeka, NO3BOSAOLLNE OTHECTHU
€ro K pas3fnmyHbim
cuncreMatTn4eCknM rpynnam
LapcTtBa XNBOTHbIX. OnucblBatloT
CTaaunn 3BOSHOLMM YeNnoBeKa:
OPEBHENLLNX, OPEBHUX U MEePBbIX
COBPEMEHHLIX NoAen.
PaccmatpuBatoT 1 3anoMuHaroT
NONynsILMOHHYIO CTPYKTYPY Y
Bnaa Homosapiens (pacsbl).
3HaKOMATCH C MEXaHM3MOM
pacoobpa3oBaHunda, oTMeYas
€[MHCTBO NPONCXOXOEHNS pac.
MpnBOAAT apryMeHTMPOBaHHYIO
KPpUTUKY TEOPUN pacusma

54

KoHTponbHasa pabota Ne 4 «YuyeHue 06 aBonoummn»

Pazpgen Ne6 . BaanmooTHOLWEHNA opraHn3ma u cpeabl

55. DoOpMynNMpPYOT OCHOBHbIE

NONOXEHUS y4eHns
B. . BepHaackoro o 6uocdepe.
OO BACHAIOT HEBO3MOXHOCTb

CTtpykTypa CYLLECTBOBaHMS XN3HN 3a

Guocdepbl. rpaHvMuamm drmocgepsi.

KpyroBopoT BewecTB | XapakTepuaytoT KOMMOHEHTbI

B Npupoae buocdepol. OnpegensioT
rnmaBHY PYHKLMIO Brnocdepbl Kak
obecrneveHne GoreHHoro
KpyroBopoTa BeLLEeCTB Ha
nnaxere.

56. | Uctopus OnpegensoT 1 aHanmampyroT
chopmMmpoBaHus NoHATUE «cpeda obuTaHmsa»,
NPUPOOHBIX «aKocucTemar», «GUoreoL,eHo3,
CO00BLLECTB XNBbIX «aKonoruyeckasi nupamuaa,
OpraHn3MoB. «BbroueHo3»

BuoreoueHos.
BuoueHos
57. ABMOTAYECKNE XapaktepuayloT abuoTtudeckmne

hakTOpbl, Ha KOHKPETHbIX




rakTopbl

npumepax A4eMOHCTPUPYHO UX
3HayeHue.

58. XapaktepuayroT Guotudeckmne
daKkTopbl, HA KOHKPETHbIX
Buotnueckne npvMepax 4eMOHCTPUPYIO NX
dakTophbl 3HaveHue. XapakTepusyroT
¢OpMbI B3aUMOOTHOLLIEHWI
MeXay opraHMaMamum.

59. | MNMpakTnyeckas XapakrepusyloT (oopMbl
paboTa Ne 5 B3aMMOOTHOLUEHNIN MexXay
«CocTaBneHne cxem opraHuamamu
nepegayn BELECTB U
3HEPrnny

60. PackpbliBaloT cyLHOCTb

NpoLEeccoB, NPUBOASALLMX K
MpupoaHbie pecypcbl | 06paszoBaHUIO NOME3HbIX
M UX UCMONb30BaHMEe | UCKOMAeMbIX, pasnuyatoT
ncyepnaemble 1 HemcHepnaemble
pecypcel

61. | NocnenctBus OnucbiBaloT BO3OENCTBUE XKMUBbIX
XO39NCTBEHHOW OpraHn3MoB Ha MnaHeTy..
neaTenbHOCTH AHanManpytT aHTPOMOreHHbIe
yenoseka Ansi dakTopbl BO3LENCTBUS Ha
oKpyXatoLlen cpeabl. | GuoLeHo3bl, NocneacTsums
Mp.p.6 «AHanna un XO3SANCTBEHHON OEATENBHOCTH
OLleHKa nocneacTeui | yenoseka.

OeaTenbHOCTU
YyenoBeka B
aKocucTeMax»

62. | OxpaHa npupoabl u PackpbiBatoT npo6rembl
OCHOBbI paunoHanbHoOro
paunoHanbHOro NpPMpPoOaONONb30BaHNSA, OXPaHbl
nNpMpoaononNb30BaHNA | Npupoabl

63 | KoHTponbHasa pabota Ne 5 «OCHOBbI 3KONOrMn»
Pe3seps. NoBTOpEeHMe nsy4yeHHOro matepmana.

64 | CTpoeHune KkneTok [MoBTOPSAOT, aHANN3NPYOT,
pacTeHWI, XXUBOTHbIX, | CpaBHMBAIOT.
npokapuoT

65 [MoBTOPSAIOT, aHANU3NPYOT,
Xnmunyeckas CpaBHWBAIOT.
opraHusauus Knetku

66 | PaamHoxeHue [MoBTOPSAIOT, aHANN3NPYIOT,
OpraHn3moB CpaBHMBaIoOT.

67 | Utorosas
KOHTpOJibHasA
paboTa

anIﬂO)KeHVIFl: KOHTPONbHO-U3MepUTernibHble MmaTepuanbl AnA npoeegeHuns TEKyLI.I,el‘;I,

n pome)KyTquoﬁ atTrecTauumn




Na6opaTtopHasa paboTta Ne1
«M3yyeHne npucnoco6rIeHHOCTU OpPraHM3MoB cpeae O6UTaHUA»

Llenb paboTbl: paccCMOTPEeTb Ha KOHKPETHLIX NpuMepax NpucrnocobreHHOCTL OPraHn3MoB K cpeae
obuTaHus.

O6opynoBaHue: Tabnuua ¢ N306paKeHMeM Pas3NUYHbIX TUMOB KOHEYHOCTEN HACEKOMBIX,
n3obpaxxeHne XXMBOTHbIX U3 OAHOrO pPoaa, UCTOYHMKN AOMNONHUTENBHOW MHGOPMaLIUK,
onpeaenuTenu Unn onpeaenuTenbHble KapTOYKK.

Xop paboTbl

1. PaccmoTpuTe pasnuyHble TUMbl KOHEYHOCTEN HacekoMbIX (BeratenbHas, NnpbiraTensHas,
nnaesaTenbHagd, konatensHas). MNpuseguTe NpUMepbl HACEKOMBbIX, UMEIOLLMX Takne TUnMbl
KOHeYHocTen. YTo obLuero B x cTpoeHnn? Yto pasnnyHo? O6bACHNTE NPUYUHBI 3TUX
OTIIMYUNA.

2. PaCCMOTpMTe I/1306pa)KeHI/IFI npeanoXXeHHbIX BaM XXUBOTHbIX. 3anonHute Ta6n|/|u,y.

Bun Apean Mecto obuTanus ®opma U oKpacka Pa3Butue xorreit
Tena

Arama KaBKa3sckas

Arama cremHas

3. CpenaiTte BbIBOA O NPUCMOCOBIEHHOCTU KOHKPETHBIX XXUBbLIX OPraHU3MOB K YCIOBUAM
obuTaHug.

Na6opaTtopHas pab6oTta Ne2
«M3yyeHne N3MeHUMBOCTH, KpUTEpMEB BUAA, pe3ynbTaTOB UCKYCCTBEHHOro oTGopa»
Lienb pa6oTbl: 3aKkpenuTb Ha NpPaKTUKe 3HAHMS Y4HaLLMXCS O KpUTEPUSIX BUOA U €ro CTPYKTYpPE.

OGopyaoBaHMe: X1Bble pacTeHUs], Yydena XUBOTHbIX, repbapuii ¢ onpeaenuTenbHbIMU
KapTo4YKamu, N300paKEHNS! KMBbLIX OPraHU3MOB U3 UCTOYHWNKOB AOMONHUTENBHON MHAOPMALIM.

Xopa paboTbl

1. coctaBuTb MOPONOrMYECKY0, (PN3NYECKYIO U IKOMOro-reorpamnyeckyto XxapakTepmucTukm
ONS KNBbIX OPraHN3moB.

2. CpaBHUTb X 1 coenaTb BbIBOA O BUAOBOW NPUHAANEXHOCTU 3TUX OPraHN3MOB, NPUYNHaX
CXOACTBAa W pasnuyus.

Kpurepuu Buaa [TokazaTenmu KpuTepus s ITokazaTenu KpUTEpHs IS
oonexTa Nel oonexTa No2

1.Mopdonoruueckuit

2. dusnonorunueckuii

3.9konoro-reorpaduuecKuit

3. OTBETbTE Ha BONPOCHI:

-MOXHO N TOMbKO HAa OCHOBAHUWN PAaCCMOTPEHHbBIX BaMu KpUTEPUEB CYyAMTb O BUAOBON
NPUHAANIEXHOCTM AaHHbIX OpraHnuamMoB? Nouemy?

- KakoBa cTpykTypa Buga?

- Kakoea poJib I'IOI'IyﬂFILl,VII;I B 3BOJTHOLINOHHOM npou,ecce?



MpakTnyeckas pabota N3
Tema: cTpoeHue pacTuTenbHON, XKMBOTHOM U 6akTepuanbHON KIeTOK Noj MUKPOCKOMNOM

Uenb: 3aKkpennTb YMeHMe roToBUTb MUKponpenapaTbl U pacCMaTpuBaTb UX Nog MUKPOCKOMNOM,
HaxoauTb OCOGEHHOCTU CTPOEHNA KNETOK pasriMyHbIX OpraHn3mMoB, CpaBHUBATb UX MeXAyYy cobown.

06opy.qOBa|-me: MUKPOCKOnMbI, NpeaMeETHbIE N NMOKPOBHbIE CTEKITa, CTaKaHbl C BOOOW, CTEKNSIHHbIE
nano4ku, nykK penanbm, OPOXCKHN, KynbTypa CEHHOW Nanoyku, MUKponpenapaTtbl KNeTokK
MHOIOKINETOYHbIX )XMBOTHbIX.

Xop paboTbl

1.|_|pI/1FOTOBbTe MUKponpenapartbl KOXUUbl JTyKa. Moa MUKPOCKOINOM pacCcMOoTpuTe, a Takke roToBbIN
MUKponpenapart KIneToK MHOIoKneTo4yHoro opraHm3sma.

2.ConocTaBbTe yBUAEHHOE C M306paxeHneM o6beKTOB Ha Tabnuuax.
3apucyiTe KneTkun B TeTpaasx u 0603HadubTe BUAMMbIE B CBETOBOM
MUWKPOCKOMNe OpraHn3Mbl.

3.CpaBHuTte mexay cobon atu knetkn. OTBETbTE Ha BOMPOCKI: B YEM 3aKNO4YaeTCs CXOACTBO U
pasnuyne KneTok?

KakoBbl NpU4MHbI CXOACTBA U pas3nnyuns KNeTok pasHbiX opraHMaMoB? lNMonbiTanTecb 06bSACHUTD, Kak
Luna aBonioumns 6akTepui, XXMBOTHLIX, PACTEHNIN?

Na6opatopHas pa6oTta Ne 4
«N3YYEHUE U3BMEHYMBOCTWU. NOCTPOEHUE BAPUALLIMOHHOWU KPUBOWN»

Llenb paboTbl: 03HaKOMMMCS C 3aKOHOMEPHOCTAMU MOANMUKALMOHHON N3MEHUYNBOCTU, METOANKON
NOCTPOEHUS BApPUALIMOHHOIO psga U BapMaLunoHHOW KPUBO.

O6opynoBaHue: nucTbs fyda, Tonons, BUWHW (Mnn ntoboro Apyroro pacteHnst), IMHeNkKa,
KapaHaaLw.

[nsa BbiNonHeHNs paboThl LenecoodpasHo pasgenuTb yYalmuxcsl Ha rpynnbl MO HECKOIbKY YenoBek
C TaKMM pacyéTomMm, YToObI Kaxxgas rpynna genana paboTy Ha pasHoMm MaTepuane. Kaxgyto rpynny
HeobxoaMMo 0b6ecneynTb AOCTAaTOYHbIM KONMYECTBOM MaTepuana ans uccnegosanus (ot 50 go 100
obpasuoB).

Xop paboTbl.

1. NamepbTe npy NOMOLLM NNHENKN OFNHY NUCTOBbLIX NAACTUHOK.

PesynbTaT 3aHecuTe B Tabnuuy:

Homep nuctoBon nnacTUHKK [nnHa nMcToBOM NNACTUHKK

2. [NocTponTe BapnaumMoHHbIN psg, pacnonoXmB NIMCTbSA B NOPSAKE BO3pacTaHWs ANWHbI IMCTOBON
NNacTuHbI.

3. MocTponTe BapnauUMOHHYO KpUBYHD. 11151 3TOro He06Xx04MMO NOCHUTaTb YNCIO OTAENbHbIX
BapuaHT B BapMaLMoHHOM pagy. Mbl yBuaMM, 4TO Yalle BCEero BCTPEYalTCsl CpeHMe YIeHbl
BapunaLMOHHOro psaa, a k 0bonm KoHLaM psaa YactoTa BcTpeyaeMocTu byaeT cHmkaTbes. Ha ocu
abcuuncc oTknaabiBaeM 3Ha4YeHUs OTAENbHbIX BEMWYMH — ANWHY NTIMCTOBOW NNACTMHKK, a MO OCK
opavHaT — 3HaYeHne, COOTBETCTBYIOLLME YacTOTE BCTPEYAaEMOCTM AaHHOW ANWHHbBI TMCTOBOM
NNacTUHKK.

4. Kakumn npun4ynHamMmu Bbi3BaHO TakKoe pacrnpeneneHne BapmaHTt B BapnaunoHHOM p;l,El,y?

5. Coenatb obulee 3aknveHne o Xapakrtepe KOD,I/I(bI/IKaLI,I/IOHHbIX M3MEHEHNN N O 3aBUCUMOCTHU
npenernos MODM(*)VIKGLI,VIOHHOI;I N3MEHYMBOCTU OT Ba>XHOCTU aHHOIo npn3Haka B
Xn3HenedaTteribHOCTU OpraHnM3mMoB.



NaGopaTtopHas paboTta Ne5
CocTaBneHue cxemM nepeaayv BewECTB U IHeprum (Lenen nUTaHus)

Lenu: 1) npogormkuTe hopMUpOBaHME 3HAHWI O LLENSIX U CETAX MUTaHWS, NpaBuIle 3KONOrMyYeckon
nupamuapl;

2) yunTb COCTaBMNEHMIO CXEM Nepeaaydu BELLECTB M SHeprum (Lenen nutaHus).

O6opy.qOBaHMe: cTaTucTnyeckme gaHHble, pUCYHKU pa3findHbIX BuroLeHo30B, Tabnuubl, CXeMbI
NULLEBLIX Lienen B pa3HblX 3KOCUCTEMAX.

Xop paboTbl:
0246810121416 18 202224 26 28 30 32 34 36 38 40

1. 3Hasa npaBuno nepexona aHepPrum ¢ 0gHOro TPoUYEeCKoro ypoBHsi Ha gpyron (okono 10 %),

nocTponTe nupammay dromacchl cnegyoLlen NUWEeBOn Lenn: pacTeHUs Ky3HEUYNKU NAryLLKK

yXKun acTpeb-3meesa, npeanaras, Yto XMBOTHbIE KaX4oro TPOUYECKOro YPOBHS NUTaKOTCA

TONbKO OpraHn3mMamun npegbiayLero ypoeHs. buomacca pacteHui Ha nccrnegyemon
Tepputopumn coctaenseT 40 T (puc.1)

012345678

Ocobu, MrH
Puc.2. NMupamnga yucen

2. NOCTPONTE NMpaMMAay Yncen nuweson uenu (puc.2), 3Has, 4tTo Gnomacca ogHoro nobera
TpaBstHUCTOro pacTteHus coctaendaeT 5 r (0,005 kr), ogHoro ky3Heunka — 11 (0,01 kr), yka — 1001
(0,1 kr), 3meesina — 2 kr.

3. PaccunTaHHble 3Ha4YeHns BMwnTe B Tabnumuy.
4. OTBETbTE Ha BOMNPOCHI:
e YTO Takoe uenb NMTaHMA N YTO NEXNT B €€ OCHOBE?
e B 4em cyHOCTb NpaBuia 3KONIOrM4eckon nupamuapl?

e Yem onpepensieTcs yCTOMYMBOCTL BMOLIEHO30B?

Na6opaTtopHas pa6oTta Ne6.
U3yyeHue n onmcaHme aIKOCUCTEMbI CBOEN MECTHOCTM!.
BbisiBNneHne TMNOB B3aMMOAENCTBUA pPa3HbIX BUAOB
B AJaHHOM 3Kocucteme (Ha npumepe napka).

Llenb paboTbl: 1) M3y4nTb CTPYKTYpY OMOLIEeHO3a Napka, paccMOTpeTb NokasaTtesnu,
XapakTtepuayoLme O1MoLeHo3;

2)BbISIBUTb MHOTOOGpasne MeXBUAOBLIX B3aMOOTHOLLEHWI, ONPEAENUTb UX 3HAa4YEHUE B MPUPOAE W
XXU3HW YeroBeka.

O6opyaosaHue: Tabnuua «buoueHos aybpasbl», repbapHbie PacTEHNS U KOMMEKLMN XUBOTHBIX
AaHHOro 61oLeH03a, MHCTPYKTUBHBIE KapTOUKM

Xop paboTbl.
1. 1)Bbigenute spycbl CTENN N ONULLUTE B KAXKAOM Spyce BUOOBOW COCTaB pacTEHUN.

2).0TmMeTbTe, OT Kakmx hakTOpOB 3aBUCUT SPYCHOCTb CTENM.



M. 1) OTMeTbTe BMOOBOW COCTaB XUBOTHbIX B KaO0M SIpyce.

2) MNpvBeanTe NpUMeEpPbl BIUSIHWUS PACTEHUI Ha XMBOTHbIX U XKMBOTHbIX Ha pacTeHns. [laHHble
BHecuTe B Tabnuuy.

Bunabl OpraHusamebl, BCTynarowme Bo 3HayeHne
B3aMMOOTHOLLIEHUI B3aMMOOTHOLLEHUS

cumMbunos

MMKopu3a

napasuTuam

XNWHN4YeCTBO

KOHKypeHUnA

3)3anuwmTe npumepbl NULLEBLIX LIENen B Apycax.

1MN. 1)OxapakrepumaynTe HUXHUIN Apyc (NoACTUNKY, No4vBy, nx obutarenen,
OTMeTbTE Lienn NuTaHuns).

1V. O6bSACHMTE 3HAYEHME B NPUPOAOE U XKU3HWN YerloBeKa.

V. BbiBoa. YTo Takoe ctenb?




MpakTnyeckas pabota Ne1.
«PelueHune reHeTMYECKUX 3aAa4 U cocTaBNeHUe PoAOCIOBHbLIX»

Uenb pa6OTbI: Ha KOHKPETHbIX NpuMepax pacCMOTpeTb HaclregosaHne npmu3HakoB, YCITOBUA UX
npoAsneHnd; NnpoaoImNKNTb (bOpMI/IpOBaHI/Ie YMEHNA aHaMM3NpoBaTb U pellaTb 3a4a4qyn Ha
MOHOFI/I6pI/I/J,Hoe n D,VIFVI6pVID,HO€ CKpelwinBaHu4; 3anmncbliBaTb 3a4a4vyn, ee pelleHne OTBET,
NoNb30BaTbCHA FEHETMYECKON CMMBOSMKOW; OO BACHATL 3aKOHOMEpPHOCTU HaclneaoBaHA € NOMOLLbHO
OCHOBHbIX NOHATUINA FEHETUKN N LUTOMOMH.

O6opynoBaHue: MHCTPYKTUBHbIE KaPTOYKN-3a4aHuS.
Xop paboTbl.
1. MonHoe AoMuHMpOBaHue.

ﬂpraH, nMetoLnin nypnypHble UBeThbl, Aan npun camMmoornbifieHUn 30 noTOMKOB C nypnypHbIMx
usetamu n 9 ¢ 6enbiMn. Kakme MoXXHO caenatb BblBOAbI OTHOCUTENBHO HacnegoBaHus OKpacku
LBEeTOB Yy 3TOro Bnaa? Kakast yacTb MOTOMKOB, UMEHLLMX nypnypHble UBETbI, AO0JKHA OAaBaTb
«4MNCToe» Nno 3TOMy NpPpU3HaKy notomcrea?

2. Ha HenonHoe AOMUHUPOBaHUe.

Y NbBMHOTO 3eBa KpacHas okpacka LIBETKOB A He MOMHOCTLI0 JOMUHUPYET Hag 6enoi okpackon a.
Bsanmopericteme reHoB A 1 a JaeT po30BYHO OKpacky LBETKOB. Mpu ckpelLumMBaHUU ABYX pacTeHuin
NbBUHOrO 3eBa NosydeHbl rmbpuabl, U3 KOTOPLIX %2 Mena KpacHble LBETKK, ¥2 po30BLble U ¥4 Benble.
Onpeagenute reHOoTUN U YEeHOTMN POANTENEN.

3. KopomuHupoBaHue — HacriegoBaHue rpynn Kposu Yenoseka B cucteme ABO.

Y matepu TpeTbs rpynna KpoBu y oTua — HemaBecTHa. PebeHok nmeeT nepsyto rpynny. MoxeT nu y
oTua ObITb BTOpas rpynna KpoBu?

4. MonurnépmnagHoe cKpewmBaHme.

e Kakasi yacTb NOTOMCTBa OT camoonbineHns rmbpruaa AaBeCc 6ygeT AOMUHAHTHA NO BCEM
reHam?

e Y AYWMCTOrO ropoLlKa BbICOKUA POCT pacTeHuUsl, 3eNneHbli UBET U rnagkas popma ceMsiH —
OOMWHaAHTHbIE Npu3Hakn. CKpeLLeHbl pacTEHUS: BbICOKOE C 3€MEHbIMU C 3EMEHbIMU
MOPLLMHNCTLIMU CEMEHAMU U KapfIMKOBOE C 3efIEHbIMU rMagknumm cemeHamun. M3 rmopugHbix
CEMSIH BbIPOCIIO ¥ PaCTEHWUI BbICOKMX C 3€MEHbIMW MagkuMn ceMeHamMmm 1 %2 BbICOKMX C
XKENTbIMU rNagkuMm cemeHamu. KakoBbl reHOTUMNbI CKPELLIEHHBIX PaCTEHNN?

5. Ha cuenneHHoe ¢c nonom HacnegoBaHue.

OTeu 1 CblH JAnNbTOHMKK, @ MaTb pasnuyaeT uBeTa HopManbHo. OT KOro CblH yHacregoBan reH
AanbTOHU3Ma: eCNN U3BECTHO, YTO MOCINEeAHWI ABNSETCA PeLeCcCnBHbIM U NOKanu3oBaH B X -
Xpomocome?

M. AHanu3 poaoCnNoOBHbIX.

B cembe pogurncs ronybornasbiii TEMHOBOSOCHIA peBeHOK, MOXOXKMIA NO 3TUM MPU3HAKam Ha oTua.
Martb y pebeHka kapernasas, TemHoBorocasi, 6abyLika o MaTePUHCKOW NIMHUK — ronybornasas,
TEeMHOBOIOCcas, AeayLika No MaTePUMHCKON NIMHWUN — Kapernasblli, CBETMNOBOMNOChIV, 6abyLika n
AeayLika Mo OTLOBCKOM NMHUK — Kapernasble, TEMHOBOMOChHIE.

CocTtaBbTe CXeMy pOAOCIOBHbIX TPEX NMOKOSIEHWI U OnpeaenuTe:
a) KaKoBbl FEHOTUMbI BCEX YNOMSIHYTbIX LY,

0) kakoBa BEPOSATHOCTb POXOEHNS B 3TOM CEMbeE rojlybornasoro CBETIIOBOIOCOro pebeHka; kakoBa
BEPOSITHOCTb POXOEHUS Kapernasoro CBETNOBOSIOCOro pebeHka?



MpakTnyeckana paborta Ne 2.
AHanus 1 oueHka nocneacTBUNA feATeNIbHOCTU YerloBeKka B 3KOCUCTEMAX.

Lenu: 1) Cd)OpMI/IpOBaTb npencrtasneHne o B3anmMoaencraeme (paKTOpOB cpenbl, yMeHune oueHnBaTb
BInnaAHNE OeATeribHOCTU YelioBeKa Ha BUbl, 3KOCUCTEMbI 1 NMPUHUMATb peLlleHnA No nx oxpaHe.

2) chopmmpoBaTh NpeacTaBneHns 0 NPUPOLHO-PECYPCHBIX BO3MOXHOCTSIX OKpYKatoLLel caepbl,
YMEHMWE OLEHMNBATb UX COCTOSIHUE U NPUMHUMATb PELLEHUS MO UX OXpaHe.

O6opynoBaHue: kapTa akonormyeckme npodnemel Poccum, yuebHuk reorpadusa Poccun, npupoga 8
Knacc, pecdepartbl, BbIMOSIHEHHbIE YYalLUMNCS MO AaHHOW TeMe, MHpopMaunsa ns nepmoanyeckon
neyatu 0 BNMNAHWUN OEeATENbHOCTM YenoBeka Ha bruocdepy 1 OKpyKaloLLyo cpeay.

Xop paboTbl:

3apnaHue 1: BnusiHne aHTponoreHHoro hakropa Ha OKpy»KatoLLyto cpefly, PacTUTENbHbIN U
XKMBOTHbIV MUp (CamocTosiTeNbHasi paboTa B rpynnax ¢ TEKCTOM y4yebHuka, pucyHkamu, Tabnvuamu,
TEKCTaMu neyatu, pedepatamu).

1. Onpegenute opMbl BINAHUS YENOBEKA Ha XUBYIO NpUpoay.
2. NpuBegnTe Npumepbl 3TUX BAUAHWUNA.
3. JaHHble 3aHecuTe B Tabnuuy.

BnusHue yenoBeka Ha XuByto NpMpoay.

dopmMbl BINSHNA Mpumepbl Mocnencrtene BNUAHUSA

3agaHue 2. 1o cBOMM NOCneACTBUSIM BO3OENCTBMSA YeNoBeYeCcKkoro ooLwecTsa Ha cpegy obutaHus
MOFYT ObITb NONOXUTENBHLIMU 1 OTPULIATENBbHBLIMU.

BbinvcaTb B 0gHY KOMOHKY NOMOXUTENbHBIE B APYrY0 OTpULATENbHbIE NOCNEACTBUS BO3AENCTBUS
YyenoBeyeckoro obLecTBa Ha cpeny obuTaHns — CaenaTh BbIBOA, YTO OTPULIATENbHbIX
BO34eNCTBUI GornbLUe, YTO eLle He BCe BO3MOXHOCTW MUCMONb3YeT YENoBeK AN UCNpaBreHns
BbI3BaHHbIX HAPYLLEHWNA.

MpeanoxuTe NyTV peleHns 3Tux npobnem.




TemaTnyeckuit KOHTpONb No TeMe «CTPYKTypHas opraHU3aums XXUBbIX OpraHM3mMoB» 9 Knacce

KoumponbHas paboma paccyumaHa Ha 1 yac

Yactb 1 (A)

Bbibepume 0duH omeem u3 npedrioKeHHbIX YeMbIPEX.

A1. B pe3ynbTate MUTO3a YACITIO XPOMOCOM B KNneTKax Tena
1. ymeHbluaeTcs BABOE 3) COXPaHAETCH HEU3MEHHbIM
2. yBenuumealoTCcH BABOE 4) M3MEHSETCH Cry4anHo

A2. MnasmaTnyeckas membpaHa XXMBOTHOW KITeTKU, B OTNINYME OT KIeTOYHOW CTEHKU
pacTeHumn

1. cocTouT 13 KrneTtyaTtku 3) NpoyHasi, HeanacTu4Has
2. coctouT n3 6enkos 1 NMNUAo0B 4) NpoHuLaema 451 BCEX BELLECTB

A3. LlutTonna3sma He BbINnonHAeT PyHKUUIO

1) nepemeLleHuns BewecTs 3) NMTaHUA

2) B3aMOOeNCTBMSA BCEX OPraHOMAO0B 4) 3aLlLMTHYHO

A4. Ha noBepxHOCTM LLepOXOoBaTOM 3HAONIa3MaTM4ECKOM CeTU pa3mellarTcs
1. nM30COMbI 2) MUKPOTPYGOUKM 3) MUTOXOHAPWUY 4) pubocombl

AS5. TNaBHbIM CTPYKTYPHbLIM KOMMOHEHTOM sifipa ABMAIOTCA

1) Xxpomocomsbl 2) prbocombl 3) MUTOXOHAPWUN 4) XnoponnacThbl

A6. KonnyectBo XpOMOCOM B COMaTU4YECKMX KNeTKax YerioBeka cocTaBnseT:

1) 46 2) 233) 48 4) 24

A7. Ha kakon ctagum nponcxoguT pacxoxneHme XpomMaTua K nosiocam KrneTku B MUTO3e:
1. aHadasa 2) Tenodasa 3) metadpasa 4) npocasa

A8. O6MmeH BelleCcTB MeXAy KIeTKOW U OKpy)KaloLen cpenon perynmpyeTcs:

1) nnasmaTtun4eckon membpaHon 3) agepHor 060NoYKOM

2) aHoonnasmaTn4eckon ceTbio 4) uutonnasmonm

A9. AKTUBHbIN NEPMOA XKU3HU KNETKN, Koraa ocyLecTBNAETCA CUHTE3 OpraHM4ecKux
BelecTB, yABOeHMe XPOMOCOM Ha3blBaeTCA

1. mMuTO30M 2) UHTepason 3) Meno3om 4) ammTo3om

A10. Hocutenamun HacnegcTtBeHHoW MHdopMaLun B KrneTke ABIIAITCA:
1)xnoponnacTbl 2) MUTOXOHAPUM 3) XPOMOCOMbI 4) prbOoCOoMBI
Yactb 2 (B)
B 3adaHuu B1 ebibepume mpu 8epHbIX omeema U3 wecmu.
B1. Yem xapakTepusyetcs pactuTtenbHasa Knetka?
1) cnocob nuTaHus reTepoTpodHbIN
2) OTCYTCTBYET MMKOKaNUKC
3) Bakyonu obbl4HO MenKue

)

4) cnocob nuTaHusa aBTOTPOHbIN



5) kneTovHasn cTeHka oTcyTCTBYeT

6) BaKyOJ11 KpynHbl€ C KIeTO4YHbIM COKOM

lpu ebironHeHuUU 3adaHus B2 ycmaHoeume coomeemcmeue Me)Kdy COOG,O)KGHUGM repeoco u
8mopoeco cmonbuyos.

B2. YctaHOBUTE COOTBETCTBUE:

A XpaHeHune reHeTnyeckon uHgpopmaumm 1) agpo
B) cuHTes AT® 2) pubocomsl

B) cnHTes 6enkoB 3) MUTOXOHAPUM

') y4acTme B KNETOYHOM AeneHumn 4) LeHTpruonu

lpu ebironHeHUU 3adaHusi B3 ycmaHosume ripasusibHyro riocnedosameribHOCMb 6UOI02UYECKUX
rpouyeccos.

B3. YcTaHOBUTe nocnegoBaTernibHOCTL CTaAMM MUTO3a:

A ) aHadgpaza b) npodrasa B) nHtepdpasa ') tenocpasa 1) metacpasa

YacTb 3(C)
Hatime nonHeil pa3sépHymeil omeem.

C1. KakoBo cTpoeHue 1 thyHKUun sgpa?

Kputepuu oueHuBaHusA:

3a BepHOoe BbINOMHEHNE Kaxaoro 3agaHua Jyactu 1(A) — 1 6ann.
MakcumanbHbIM 6ann 3a YacTtb 1(A) — 10 6annos.

3agaHus vyactu 2(B) oueHnBaroTCcsa OT Hyns 4o ABYX 6annos:

- oTBeT 6e3 owmnbok — 2 banna;

- OTBET COAEPXKMT OOHY OLIMOKY — 1 6ann;

- OTBET HEBEPHbIN UMK OTBET, coaepxawui 2 n 6onee owmnbok, — 0 6annos.
MakcumanbHbIM 6ann 3a Yactb 2 (B) — 6 6annos.

YacTtb 3 (C)

CopaeprkaHue BEPHOro OTBETA M yKa3aHWs K OLLEHMBaHMIO (JONYCKaTCS MHbIe (DOPMYMMPOBKM
OTBETA, HE UCKaXKatoLLMe ero cMbicna).

— OTBET BKJ1HOYAET BCE HAa3BaHHbIE BbILLE 3NIEMEHTLI OTBETA, HE COAEPXKUT BMONOrMYECKNX onboK —
3 banna;

— OTBET BKJTOYAET 2 U3 Ha3BaHHbIX BbILLIE 3NIEMEHTOB U HE COAEPXUT OMONOrMYECKNX OLLMOOK, UNn
OTBET BKIHOYAET 3 Ha3BaHHbIX OTBETA, HO COAEPXNUT Herpybble Buonornyeckne owmnbkn — 2 6anna;

— OTBET BKJOYAET 1 13 HAa3BaHHbIX BbILLIE NIEMEHTOB U HE COAEPXUT OMONOrMYECKNX OLLMOOK, UNn
OTBET BKJIHOYAET 2 Ha3BaHHbIX OTBETA, HO COAEPXUT Herpybblie Buonornyeckne owmodkn — 1 6ann;

— OTBET HenpasubHbI — 0 6annos.
MakcumanbHbIn 6ann — 3 6anna.

LlUkana nepeBoaa 6annoB B LWWKOJIbHYHO OTMETKY



MakcumaneHbI 6ann 3a paboty — 19 6annos.
«5» — 17-19 6annos
«4» — 14-16 6annos
«3» — 10-13 6annos

«2» — MeHee 10 bannos



