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PABOYASA NMPOrPAMMA

YyeGHoOro npegmeta: «bnonoruns»
YpoBeHb o6pa3oBaHMA: OCHOBHOe obOLiee obpasoBaHue (5-9 knacc)

Cpok peanu3sauum: 5 net

Mporpamma paspaboTtaHa

Yuutenem ouonorun: UctomuHon T.HO.



MosscHUTeNnbHanA 3annUckKa
Pabouyaa nporpamma oCHOBHOro obuero obpasoBaHus nNo buonornu ana 7-9 KNaccos cocTaBNeHa Ha OCHOBE:

1.®enepanbHOro rocyJapcTBEHHOTO 00Pa30BaTEIbHOIO CTaHAAPTa OCHOBHOIO 00IIEr0 00pa30oBaHUs, YTBEPKIEHHOIO MPUKA30M
MunucrtepctBa oOpa3zoBanus u Hayku P® ot 17 nexabps 2010 roga Ne 1897

2.IlpumMepHOI1 OCHOBHOI 00pa30BaTEIbHON MPOrpaMMbl OCHOBHOTO O0IIEro 00pa30BaHusl.
3. OcHOBHOM 00pa3oBaTeIbHOM MpOorpaMMbl OCHOBHOTO 00111er0 oOpazoBanus (HoBas penakius) ['bOY COII c.IlpenonoBenHka.

4. ObweobpazoBatenbHon y4dyebHon nporpammbl  B. U. CuBornasosa: «[lporpamma OCHOBHOro obuiero ob6pa3oBaHMA Mo
6uonorum 5—9 Knaccbi». Apoda. 2019r.

Pabouas nporpamma npeaycmaTpuBaeT MCNONb30BaHWE B yyebHOM npouecce obopyaoBaHue umpposoit nabopaTopumn «TouKa
pocTa».

Y4yeOHO-MeTOANYECKUN KOMMNNEKT

YyebHo-MeToanyeckoe obecneyeHne y4ebHoro npouecca npegycmatpusaeT ucnonb3osaHme nuHum YMK (yyebHO-MeToanyeckmx

komnnektoB) «Cdpepa xm3Hn» no 6uonorum ¢ 5 no 9 knacc.

6 knacc: y4ebHuk. buonormnsa. Cusornasos B.W., — M.: [lpoca.2019r.

7 knacc: y4ebHuk buonorna. Cwusornasos B.W., Canun M.P. KameHckun A.A — M.: [lpocha. 2020r

8 knacc: y4ebHuk. buonormnsa. Cusornasos B.M., CanuH M.P. KameHckun A.A.— M.: [1poca.2019r.

9 knacc: y4ebHuk buonorna. 3axapos B. b., Cuornasos B.W., MamoHToB C. I'., AracgoHoBa U. b.,— M.: [Jpocpa. .2020r
JIMYHOCTHBIE, IPeIMETHbIE, MeTaNPpeAMeTHbIE IVIAHUPYeMble pPe3yJibTAaThl 0CBOeHUsI Y4eOHOro npeamera «buosorus»

Ha CTyneHb 7-9 Knacc

JInyHoCTHbIE pe3ynbTaThbl

hopMMpOBaHNE OTBETCTBEHHOIO OTHOLLEHNS K 0ByYeHU0; hopMUpoBaHME No3HaBaTENbHbIX UHTEPECOB N MOTUBOB K 06YYEHNIO;

hopMMpOBaHNE HABLIKOB NOBEAEHNSA B NPUPOAE, OCO3HAHUSA LLEHHOCTU XXMBbIX OOBEKTOB; OCO3HAHWE LLIEHHOCTU 340pOBOro U

6esonacHoro obpasa Kn3Hu; PopMMpoBaHME OCHOB IKOSTOrMYECKOW KYNbTYpbl.

PasBuTre n dopMmpoBaHne MHTEpPeca K U3y4eHUo NpUpoabl; pasBuTUE MHTENNEKTyanbHbIX U TBOPYECKMX CNOCOBHOCTEN; BOCMUTaHUE

GepeXxXHOro OTHOLEHUS K Npupoae, (hOpMUPOBaAHNE IKONOMMYECKOrO CO3HAHWS; NPU3HAHNE BbICOKOW LIEHHOCTW XW3HW, 340POBbS CBOENO

N Opyrux nogen; passutme MoTmBaumm K NoSy4eHMo HOBbIX 3HAHUI, JaNbHENLLIEMY U3YYEHWNIO eCTECTBEHHbIX HayK.



Ils1anupyemble npeAMeTHbIE Pe3yJbTAThI

Yyamuecsa JOKHBI 3HATD:

OCHOBHbI€ MPU3HaKM XXMBOW NPUPOAbI, YyCTPOUCTBO CBETOBOIMO MMUKPOCKOMAa, OCHOBHbIE OpraHoUAbl KNEeTKWN, OCHOBHbIE OpraHuyeckue u
MUHeparnbHble BELLECTBA, BXOASLUME B COCTaB KNEeTKU, BeAyLUMX eCTECTBOUCTbITATENEN U UX POSib B U3YYEHMUN NPUPOAbI; CYLLIECTBEHHbIE
MPU3HaKN CTPOEHUS U XU3HEAEATENbHOCTU U3yYaeMblX GMONOrMYecknx 06 bEKTOB, OCHOBHbIE MPU3HaKM NpeacTaBUTENEN LApCTB XNBOW
NpUpPOAbl; OCHOBHbIE cpefbl OOUTaHNS XXMBbIX OPraHN3MOB, NMPUPOAHbIE 30HbI HaLLIEel NNaHeTbl, UX obuTaTenei; NPeaKkoB YenoBeka, ux
XapaKTepHble YepTbl, 06pas XXU3HWN.

Mnaxun pyemMblie MeTanpeamMeTHble pe3yrbTaTbl

Yyalumecs OOMKHbl yMeTb:

NpoBOANTb NPOCTENLIME HabNaeHNS, N3MEPEHUS, ONbITbl, CTaBUTb y4ebHyt0 3agady nog pyKoBOACTBOM y4UTENs, CUCTEMATM3MpPOBaTh
n 0606LWwaTh pasHble BUAbl MHOPMaLMK, COCTaBMATL NMaH BbINONTHEHUS y4ebHOM 3aaayum; NpoBOAUTL NPOCTENLLYHO Knaccudukaumo
XXMBbIX OPraHN3MOB MO OTAENbHbLIM LlapCTBaM, MCNOMb30BaTh LOMOSHUTESIbHbIE MCTOYHUKN MHADOPMaLUUK AN BbINOSHEHUS y4eOHOoM
3ajayu; yaHaBaTb U3y4yaeMble 06bEKTbI Ha Tabnmuax, B npupoae.

[aBaTb XapakTepUCTUKY reHETUYECKMX METOAOB N3yYeHns Brnonormyeckmx o6bLeKToB; paboTaTb C y4ebHNKOM, paboyen TeTpaabio n
ANOAaKTUYEeCKMMN MaTepuanamm; CoCTaBNATb KOHCNEKT naparpada yyebHuka ao/mnm nocne ndyvyeHms matepuana Ha ypoke;
paspabartbiBaTb NraH-KOHCMNEKT TEMbI, UICNOSb3Ys pasHble NCTOYHUKN MHAPOPMaLUK; TOTOBUTb YCTHbIE COOBLLIEHNSA N MUCbMEHHbIE
pedepatbl Ha 0OCHOoBe 0600LLEHNST MaTeprana y4ebHMKa 1 4ONONHUTENBHOM NUTepaTypbl; NOMb30BaTbLCA MOUCKOBBIMU CUCTEMAMMU
NHTepHeTa.

B pe3yabTaTe n3ydyeHusi Kypca 0H0JIOTMM B OCHOBHOM 1IKO0JIE:

BbIyCKHUK Hay4yHMTCsl TIOJIb30BAaThCS HAayUYHBIMH METOJAaMU JJIsl pAclO3HaHUsA OUOJIOTMYECKUX MpoOsieM; JaBaTh HaydyHOE OOBSCHEHUE
OouosnornueckuM ¢akram, mporeccam, sIBICHUIM, 3aKOHOMEPHOCTSIM, UX POJIM B )KU3HH OPraHW3MOB U Y€JI0BEKa; MPOBOAUTH HAOMIOIEHUS 32 )KHBBIMU
0o0BeKTaMu, COOCTBEHHBIM OPTaHU3MOM; OIHCHIBATH OHUOJOTHMYECKHE OOBEKTHI, MPOILECCHl M SBIICHUS; CTaBUTh HECIOXKHBIE OHOJOTHYECKHE
AKCIEPUMEHTHI U UHTEPIPETUPOBATH UX PE3YyIbTATHI.

BrImyckHUK OBJaieeT CUCTEMOW OMOJOTMYECKUX 3HAHMM — TOHSTHUSAMH, 3aKOHOMEPHOCTSMH, 3aKOHAMH, TEOPUSIMHU, UMEIOIIMMH Ba)KHOE
o011eo0pa3oBaTenbHOE U O3HABATENIbHOE 3HAUEHUE; CBEICHUSIMU 10 UCTOPUN CTAHOBIIEHUSI OMOJIOTUN KaK HAYKH.

BhIyCKHUK OCBOUT OOIIME MTPHEMbl: OKa3aHWs TEpPBOIMl TMOMOIIW; palMOHAIBHOW OpraHu3allid TpyJa M OTAbIXa;, BHIPALIUBAHUA U
Pa3MHOKEHHSI KyIbTYpPHBIX PACTCHHI U OMAITHUX KUBOTHBIX, YXOJa 32 HUMH; TPOBEICHUS HAOIOICHUH 32 COCTOSSHUEM COOCTBEHHOTO OpraHU3Ma;
npaBuiIa paboThl B KaOMHETEe OMOJIOTUH, ¢ OMOJIOTHYECKUMHU MTPUOOPAMU U MHCTPYMEHTaMHU.



BrImyckHHK MPUOOPETET HABBIKKA MCIIOJIB30BAHUS HAYIHO-TIOMYISIPHON JTUTEPaTyphl 110 OMOJIOTHH, CIIPABOYHBIX MaTepraioB (Ha OyMaKHBIX U
AIIEKTPOHHBIX HOCHUTEISX), pecypcoB MHTepHeTa pH BBHITIOJHEHUH YI€OHBIX 3aj1a4.

BhINyCKHUK MOJYYUT BO3MOKHOCTh HAYUYHThCS:

® 0CO3HAHHO UCNONBL306AMb 3HAHUSA OCHOBHBIX NPABUL NOBEOEHUsL 8 NPUPOOE U OCHO8 300P0B020 00PA3a HCUZHU 8 ObIMY;

® guIOUpamb Yyenesvie U CMbICIO8ble YCMAHOBKU 8 C8OUX OelCMBUSIX U NOCHYNKAX N0 OMHOULEHUIO K JHCUBOL Npupooe, 300p08blo C80eMY U
OKPYAUCAIOUUX,

® OpUEHMUPOBAMbCSL 8 CUcmeMe NO3HABAMENbHLIX YEHHOCMel — 80CHPUHUMAMb UHDOPMAYUI0 OUOI02UHECKO20 COOEePIHCAHUS 8 HAYUHO-
NONYNAPHOU umepamype, cpeocmeax maccosou ungopmayuu u Humepnem-pecypcax, Kpumudecku OYEHUBAmv NOJAYHYEHHYIO UHGOopMayuio,
aHanuzupys ee cooeparcanue u OaHHbvle 00 UCMOYHUKE UHGDOpMayUU;

® co3z0asamob cobcmeeHnHble NUCbMEHHbIe U YCMHble COOOUeHUs 0 DUOI02UYEeCKUX AB8NEeHUAX U NPOYeCccax Ha OCHOBE HECKOIbKUX UCTMOYHUKOS
ungopmayuu, conposoHcOams 8biCMynJieHue npeseHmayueti, yuumolédas 0cob6eHHOCMuU ayOumopuu c8epCmHUKOS.

7KuBble opranusmMsl

BbpInyCKHUK HAy4YUTCH:

® BBIIEIATH CYHUIECTBEHHBbIE NPU3HAKK OHOJOTHYECKHX OOBEKTOB (KJIETOK M OpPraHU3MOB pPACTEHUM, KUBOTHBIX, TpHOOB, OakTepuil) u
MIPOIIECCOB, XapaKTEPHBIX JIIS )KHUBBIX OPTaHU3MOB;

® apryMeHTUPOBATh, IPUBOJUTH I0KA3aTEIbCTBA POJCTBA PA3IMYHBIX TAKCOHOB PACTEHUM, dKUBOTHBIX, TPUOOB U OaKTepuii;

® apryMeHTUPOBATh, IPUBOIUTH JI0KA3aTEIbCTBA PA3IMUNN PACTEHUH, )KUBOTHBIX, IPUOOB U OaKTepuii;

® OCYIIECTBIATh KIACCHU(PUKANKNIO OHOJOTHYECKUX OOBEKTOB (pacTeHUM, >KMBOTHBIX, OAaKTEpHii, TPUOOB) Ha OCHOBE OIPEACICHUS WX
MPUHAJICKHOCTH K ONIPEACIICHHON CUCTEMaTHYECKOU TPYIIIeE;

® pAacKphIBaTh POJib OMOJOTUU B MPAKTUYECKOM NEATEILHOCTH JIFOJICH; pOJIb Pa3IMUHBIX OPraHU3MOB B KHM3HU UEIOBEKa,

e OOBSACHATH OOLIHOCTH MPOUCXOXKICHHUS U HSBOJIIOLUU CHCTEMAaTHYECKHX TPYII PACTeHU M >KUBOTHBIX Ha MPUMEpPAX COMOCTaBJICHUS
OMOJIOTHYECKUX 00BEKTOB;

® BBISABJIATH IPUMEPHI U PACKPBIBATH CYIIHOCTH IPUCIIOCOOIEHHOCTH OPraHU3MOB K Cpeie 00OUTaHuUS;

® pa3IMYaTHIIO BHEIIHEMY BHUY, CXEMaM U OMHUCAHUSIM pealibHble OMOoJIoTHYecKrue 0OOBEKThI MIIM UX U300paKeHHUs], BHISBISATH OTIIMYUTEIbHBIC
MPU3HAKUA OMOJIOTHYECKHX OOBEKTOB;

® CpaBHMBaTh OHOJOrMYeCKHe OOBEKTHI (paCTeHHS, >KMBOTHBIC, OaKTepHH, TPUOBI), MPOIECCH >KU3HEICATEIILHOCTH; AENaTh BBIBOABI U
YMO3aK/IIO4YEeHUS Ha OCHOBE CPaBHEHUS,

¢ YCTaHaBJIMBATh B3aHMOCBSI3U MEXK1Yy OCOOCHHOCTSIMU CTPOCHUS U (PYHKUIUSAMHU KIIETOK M TKaHEW, OpraHOB U CHCTEM OPraHoOB;

® JCMOJB30BaTh METOJIBI OMOJIOTHYECKON HayKu: HAOMIOAATh M OMHUCHIBATH OMOJIOTHYECKHE OOBEKTHI U MPOIIECCHI; CTABUTH OMOJIOTHYECKH e
AKCIEPUMEHTHI U OOBACHATH UX PE3YIbTATHI;

® 3HATh U APTYMEHTHPOBATH OCHOBHBIE MTPaBUIIa TIOBEJICHUS B TIPUPO/IE;

® aHAM3HUPOBATh U OIICHUBAThH MOCIEICTBUS ACATEIHHOCTH YETIOBEKa B PUPOJIC;

® OMKCHIBATh M UCIIOJIH30BATh IPUEMBI BBIPAIIIMBAHUS U PA3MHOKEHUS KyJIbTYPHBIX PACTCHHUH U TOMAIIHUX KMBOTHBIX, YXOJa 32 HUMU;

® 3HATh U COOOATH MpaBUiia pabOThl B KaOWHETE OMOJIOTHH.



BhINyCKHUK MOJYYUT BO3MOKHOCTh HAYUYHThCS:

® HAXOOUMb UHGDOPMAYUIO O PACMEHUSIX, HCUBOMHBIX 2pUOAX U OAKMEPUSX 8 HAYYHO-NONYIAPHOU aumepamype, OUONOSUYECKUX CNLOBAPSIX,
cnpagounuxax, Mnmepnem pecypce, ananu3uposams u OYyeHusamy ee, nepedooums u3 00HOU YopMbl 8 OpYeyIo;

® OCHOBAM UCCEO08AMENLCKOU U NPOEKMHOU O0essimelbHOCHU N0 U3YYEeHUI) OP2AHUMO8 DPA3IUYHLIX YAPCME JHCUBOU NPUPOObL, BKIIOYAL
VYMeHUsl hopMyIUposams 3a0aiu, NPeOCmasisims pabomy Ha 3auumy u 3auuams ee.

® UCNOIBL306AMb NPUEMbL OKA3AHUSL NEPBOU NOMOWU NPU OMPABILEHUU AO0BUMbBIMU cpUOAMU, SO0BUMBIMU PACIEHUIMU, VKYCAX HCUBOMHDLX,
pabomwl ¢ onpedenumensmu pacmeHuil; PA3sMHONCEHUS U 8bIPALYUBAHUSL KYIbMYPHBIX PACMEHULL, YX000M 3 OOMAWHUMU HCUBOMHBIMU,

® OPUEHMUPOBAMBCSL 6 CUCmeMe MOPAIbHbIX HOPM U YEHHOCHmel N0 OMHOWEHUI0 K 00beKmam JHCUBOU Npupoobl (NPU3HAHUE BbLCOKOLL
YEHHOCMU HCUSHU 80 BCeX ee NPOSIBIEHUSX, IKOI02UYECKOe COZHAHUE, IMOYUOHATIbHO-YEHHOCIMHOe OMHOWEHUE K 00bEeKmam Hcusotl npupoosl);

® OCO3HAHHO UCNOIL308AMb 3HAHUS OCHOBHLIX NPABUIL NOGEOCHUs. 6 Npupoode;, GblOUPamMv yenesble U CMbLCIOBble YCMAHOBKU 6 CEOUX
0eticmeusix U NOCMYNKAX N0 OMHOWLEHUIO K HCUBOU NPUpooe;

® co30asamv cOOCMBEHHbIE NUCbMEHHbIe U YCMHble COOOWEHUS O PACMEHUSIX, JHCUBOMHBIX, Oakmepus u 2pubax HA OCHOBE HECKOIbKUX
UCTNOYHUKO8 UHPOPMAYUU, CONPOBOANCOAMb BLICMYNICHUE NPE3eHMAaYUell, YYUmulédst 0COOEHHOCMU AyOUMopUU C8epCMHUKO8,

® pabomamv 8 2epynne CE8epCMHUKO8 NPU pPeueHuu NO3HABAMENbHbIX 3a0a4 CES3AHHbIX C U3V4eHUueM O0CoOeHHOCmel CmpoeHus U
HCUZHEOESIMENLHOCMU PACMENUL, HCUBOMHBIX, 2pubd06 u baxmepuil, NIAHUPOBAMb COBMECMHYIO OesMeNIbHOCMb, YUUMbl8amb MHEHUE OKPYICAIOWUX U
A0eKBaAMHO OYEeHUBAMb COOCMBEHHBLU BKAAO 8 0esIMENbHOCIb 2PYNNbL.

Yes10BeK U €ro 310p0Bbe

BbIMyCKHUK HAYYUTCS:

® BBIICIIATH CYIICCTBCHHBIC MPU3HAKK OHMOJIOTMYECKUX OOBEKTOB (PKMUBOTHBIX KJIETOK M TKaHEH, OPraHOB M CHCTEM OpPraHOB YeJOBEKa) W
IIPOLIECCOB JKU3HEICATSIIBHOCTH, XapaKTEPHBIX JUISl OPraHU3Ma 4eJIOBeKa;

® apryMEeHTHPOBATh, IPUBOIUTH JIOKA3aTEIbCTBA B3aMMOCBSI3M Y€JI0BEKa M OKPYXKAIOIICH CPEJibl, POJICTBA YEJIOBEKA C )KHBOTHBIMHU;

® apryMEHTHUPOBAThH, IPUBOUTH JI0KA3aTEIbCTBA OTIIMYUH YeJIOBEKa OT )KMBOTHBIX;

® apryMEHTHPOBATh, MPUBOJMUTH JIOKA3aTEILCTBA HEOOXOIUMOCTH COOJIFOJICHUST Mep MPO(HIAKTHKH 3a00JIeBaHUM, TpaBMaTU3Ma, CTPECCOB,
BPEIIHBIX MPUBBIYCK, HAPYIICHHUS OCAHKH, 3PCHHUS, CITyXa, HHPEKIIMOHHBIX U TPOCTY/IHBIX 3a00JICBaHUN;

® OOBSCHATH HBOJIONMIO BUAa YelOBEK pa3syMHBI Ha MpPHUMEpPax COMOCTABJICHUS OHOJOTMYECKHX OOBEKTOB M JPYIHMX MaTepPHAIbHBIX
apTedakToB;

® BBISABIATh NPUMEPBI U TOSICHITH TPOSIBIICHUE HACICICTBCHHBIX 3a00JICBaHUN y 4YeJIOBEKa, CYIIHOCTH IPOIIECCOB HACIEJACTBEHHOCTH M
W3MEHYHMBOCTH, TIPUCYILEH YEIOBEKY;

® pa3InuyaTh MO BHEIIHEMY BUIY, CXeMaM U OMUCAHUSIM peabHble OUOIOTHUYECKUE OOBEKTHI (KJIETKH, TKAHU OpTaHbl, CHCTEMbI OPTaHOB) WM
WX U300paKeHUs, BBISIBIATH OTIUYUTEIbHbIC TPU3HAKN OUOIOTHUECKUX 0OBEKTOB;

® CpaBHMBAaTh OMOJOTHYECKHE OOBEKTHI (KJIETKH, TKaHU, OPTaHbl, CUCTEMbl OPTaHOB), MPOLIECCH KU3HEACATEIHbHOCTH (ITUTAHUE, JBIXaHUE,
0OMeEH BeIlIecTB, BBIACTICHUE U Jp.); JAeJaTh BHIBOJBI M YMO3aKIIOUEHUS Ha OCHOBE CPaBHEHUS,

® YCTaHABJIMBATh B3aUMOCBSI3H MEXIY OCOOCHHOCTSIMH CTPOCHUS U PYHKIIUSMU KIETOK U TKaHEH, OPraHOB M CUCTEM OPTraHOB;



® ICII0JIb30BATh METOIbl OMOJIOTUYECKOI HayKH: HAOII0AaTh U ONKCHIBATH OMOJIOTHYECKHE OOBEKTHI U POIIECCHI; TPOBOANUTH UCCIEOBAHUS C
OpPraHu3MOM YeJIOBEKa U OOBICHATH UX PE3YJbTATHI,

® 3HATh U APTYMEHTUPOBATh OCHOBHBIC MIPUHIIMIIBI 3I0POBOTO 00pa3a KHU3HH, PAMOHAIBHON OpraHnu3aliy TPyAa U OT/AbIXa;

® aHAIM3MPOBATH U OLICHUBATH BIMSHUE (DAKTOPOB PHCKA HA 370POBHE YEIOBEKA;

® OIMCHIBATh U UCIIOJIB30BATh MMPHEMbI OKa3aHUs ITEPBOI TTOMOIIIH;

e 3HaTh U COOJIIOATh MpaBUiia pabOThl B KaOMHETE OMOJIOTHUH.

BbInyCKHHK MOJYYUT BO3MOKHOCTH HAYYHThCH:

® 00BACHAMb HE0OX0OUMOCb NPUMEHEHUS MeX UIU UHBLX NPUEMO8 NPpU OKA3AHUU NEPEOl 008paA4eOHOU NOMOWU NPU OMPABIEHUSX, 0HCO2AX,
0OMOPOIICEHUAX, MPABMAX, CRACEHUU YIMONAIOWe20, KPOBOMeUeHUsIX,

® HAXOOUMb UHDOPMAYUIO O CMPOCHUU U IHCUSHEOesIMEeNbHOCMU Yel08eKa 6 HAYYHO-NONYJIAPHOU aumepamype, OUOI02UYEeCKUX CLOBApsX,
cnpasounuxax, Mnmepnem-pecypce, ananuzuposams u oyeHu8amy ee, nepegooums U3 0OHOU hopmel 8 Opy2yIio;

® OpUEHMUPOBAMBCS 8 CUCEME MOPATIbHbIX HOPM U YeHHOCMel O OMHOWEHUIO K COOCMBEHHOMY 300P08bI0 U 300P08bI0 OPY2UX TH00ell;

® HaxoOumv 6 yuebHOU, HAYYHO-NONYIAPHOU aumepamype, Mnmepnem-pecypcax ungopmayuio o6 opeanusme uenosekd, oQopmisims ee 8
8UOe YCMHBIX COOOWEeHUN U OOKIA008,

® AHATU3UPOBAMD U OYEHUBAMb YeNesble U CMbLCLO8ble YCMAHOBKU 8 C80UX OeUCMBUAX U NOCMYNKAX N0 OMHOWEHUIO K 300P08bI0 C80EM) U
OKPYHCAIOUWUX, NOCTeOCMBUS BIUAHUSL DaKMOPO8 PUCKA HA 300P08be UeN08eKda.

® co030a8amv COOCMBEHHble NUCbMEHHbIE U YCMHblE CO0OUleHUss 00 OpeanHu3Me Yelo8eKd U e20 HCUZHeOesmeNbHOCIU HA OCHO8E HEeCKONbKUX
UCTNOYHUKO8 UHGDOPMAYUL, CONPOBOHCOAMb 8LICMYNIEHUE Npe3eHmayuel, yuumoléas 0COOEHHOCMU ayOUmopuu c8epCmHUKO8,

® pabomamv 6 epynne c6epCMHUKO8 NPU peuleHuU NO3HABAMENbHbIX 3A0aY C8A3AHHLIX C OCOOEHHOCMAMU CMPOEHUS U HCUSHEOesMelbHOCmU
Op2aHUu3Ma 4enoeexa, NIaHUpo8ams COBMECMHYI0 0esimelbHOCMb, YUUMbl8ams MHeHUe OKPYHCAIOUUX U AOeK8AMHO OYEHUBAMb COOCMBEHHbIIL 8KI1AO 8
0esmenbHOCMb 2PYNNbL.

Oo01mme 6moJIornYecKre 3aKOHOMEPHOCTH

BbINMyCKHUK HAYYUTCS:

® BBIICIATH CYIIECTBEHHBIE IPU3HAKU OMOJIOTHUECKUX 00BEKTOB (BHUa, IKOCHCTEMBI, OMOC(ephl) U MPOIIECCOB, XapaKTEPHBIX ISl COOOIECTB
KUBBIX OPraHU3MOB;

® apryMeHTUPOBAThH, IPUBOJIUTH JI0KA3aTEIHCTBA HEOOXOIMMOCTH 3alIUThI OKPY)KAIOIIEH CPEeIbl;

® apryMEHTUPOBAThH, IPUBOJUTH I0KA3aTEIHCTBA 3aBUCUMOCTH 3/J0POBbS UEJIOBEKA OT COCTOSIHHS OKPY>KaIOIIEH cpebl;

® OCYIIECTBIATh Kiaccuukamuio OWOJIOTHMUECKUX OOBEKTOB HAa OCHOBE ONpEAeNeHUS UX MNPHUHAUIEKHOCTH K  OIpPEIeICHHOMN
cHCTeMaTHYeCKOU TpyIIIe;

® packpbIBaTh pOJib OMOJIOTMU B MPAKTUYECKON NEATEIBHOCTH JIO/EH; pOJib OMOJOIMUECKHMX OOBEKTOB B MPUPOJE U KU3HU YEIIOBEKa,
3Ha4YeHHEe OHMOJIOTHYECKOT0 pa3HooOpas3us Ul coXpaHeHHs Ouocdepsr;

® OO0BACHATH OOIIHOCTh TMPOMCXOXKJIEHHS U HBOJIOIUM OPraHU3MOB Ha OCHOBE COIOCTaBJIECHUS OCOOCHHOCTEH UX CTPOEHUS U
(G YHKIIMOHUPOBAHUS;

® OOBACHATH MEXaHU3MbI HACJIEJCTBEHHOCTH U N3MEHUYMBOCTH, BOSHUKHOBEHUS IPUCIIOCOOIEHHOCTH, MTPOLIECC BU000OPAa30BaHuS;



® pa3nMyaTh IO BHEUIHEMY BHJy, CXeMaM M OMMCAHUSAM peajibHble OMOIOrnYeckre 0OBEKTH MM UX N300paKeHUs, BBISBIISASA OTIMUUTEIIbHBIC
MPU3HAKHA OMOJIOTHYECKUX OOBEKTOB;

® CpaBHUBATh OMOJIOTUYECKHE OOBEKTHI, IPOIIECCHI; JIENATh BHIBOAbI M YMO3aK/IIOUEHHS HA OCHOBE CPABHEHUS;

® YCTaHABJIMBATH B3aMMOCBSI3U MEXKITYy OCOOCHHOCTSAMHU CTPOCHUS M (YYHKIUSIMHU OPTaHOB U CHCTEM OPTaHOB;

® JCII0JIb30BAaTh METOJIbI OMOJIOTHUECKOW HAayKH: HAOIOJaTh M OMUCHIBATH OMOJIOTHYECKHE OOBEKTHI M MPOIECCHI; CTAaBUTh OMOJIOTHYECKUE
AKCIEPUMEHTBI U OOBACHATH UX PE3YJIbTaThI;

® 3HATh U APTYMEHTUPOBATh OCHOBHBIE MpaBUJIa MIOBEJCHUS B IPUPOJIEC; aHATU3UPOBATh U OLIEHUBATh MOCIEACTBUS AEATEILHOCTH YEJIOBEKa B
MIPUPOJIE;

® OMNUCHIBAaTh U MCIOJIb30BaTh MPUEMbI BBIPALIUBAHUS U PAa3MHOKEHMS KyJbTYPHBIX PAaCTEHMM M JIOMAIIHUX >KMBOTHBIX, YXOJa 32 HUMH B
arpoleHo3ax;

® HaXoJWUTh B y4yeOHOM, HaydHO-TIOMYJspHOW suTeparype, VHTepHeT-pecypcax HMHpoOpMaluio o XKUBOW mpupoie, oGopMmisiTe €e B BUIE
MMCBMEHHBIX COOOIIEHUH, TOKIa0B, pedepaToB;

e 3HaTh U COOJIIOATH MpaBUiia paboThl B KaOMHETe OMOJIOTHUH.

BbInyCKHHUK MOJIYy4YUT BO3MOKHOCTh HAYUHMThCS:

® NOHUMAmMb IKOIO2UYecKUe NPobIeMbl, BO3HUKAIOWUE 8 YCIIOBUAX HEPAYUOHATLHO20 NPUPOOONONb306AHU, U NYMU PEUleHUS JIMUX NPoOIeM;

® QHANU3UPOBAMb U OYEHUBAMD YeNesble U CMbICII08ble YCMAHOBKU 68 CEOUX OCUCMBUAX U NOCMYNKAX NO OMHOUEHUIO K 300P08bI0 CB0EMY U
OKPYHCAIOWUX, NOCTIEOCMBUS GIUAHUS hAKMOPOB PUCKA HA 300P0OBbE YeN0BEKd,

® HaxoOoumv uHGOpMayuio no eonpocam oobweu OuonouU 6 HAYYHO-NONYIAPHOU Jumepamype, CHeyualusupo8aHHbIX OUONOSUYECKUX
cnosapsx, cnpagoynukax, Mumepnem pecypcax, ananu3uposams u OYyeHusamy ee, nepesooums u3z 00HOU Popmbl 8 Opyeyio;

® OPUEHMUPOBAMBCA 8 CUCMEME MOPANbHBIX HOPM U YEHHOCMEU N0 OMHOUIEHUI0 K 00beKMAaM JHCUBOU NPUpoobl, coOOCMEEHHOMY 300PO8bIO U
300p06bI0 Opy2ux nt0oel (NpusHanue 6bICOKOU YEHHOCMU JCU3HU 60 6CEX ee NPOSGIEeHUAX, IKOJIO02UUECKOe CO3HAHUE, IMOYUOHATbHO-YEHHOCHHOE
OMHOUEHUE K 00BEeKMAaM HCUBOU NPUPOObL),

® co30asamov cOOCMBEHHbIE NUCLMEHHbIE U YCMHble COOOUEHUs O CO8PEMEHHBIX NpodaIeMax 68 obaacmu OUOLO2UU U OXPAHBL OKPYACAIOufel
cpedbl Ha OCHOBE HECKONbKUX UCHMOYHUKOG UHGOpMayuu, CONpo8odcOamsv 6biCMYNIeHue npesenmayuel, yYumvleéds 0COOEeHHOCMU ayOumopuu
CBEpCMHUKOS;

® pabomamv 8 2pynne c8epCMHUKOS NPU peulenul NO3HABAMENbHBIX 3a0aY C8A3AHHBIX C MEOPEMUYecKUMU U NPAKMU4ecKUMyu npooiemamu 8
obnacmu MoneKyIApHOU OUONO2UlU, 2eHEeMUKU, IKOJI02UU, OUOMEXHON02UU, MEOUYUHbL U OXPAHbL OKpYAlcaloujeli cpeobl, NIaHUpOo8amsb COBMECMHYIO
0esmenbHOCMb, YYUMbleamsb MHEHUe OKPYHCAIOUUX U A0eK8AMHO OYEHUBAMb COOCMBEHHbIU 8KIIAO 6 0esIMeNbHOCb 2PYNNbl

CopeprkaHue yuebHoro npegmerta

7 Khacc



BeeaeHue (3 u)

MMUp KMBbIX OPraHM3MOB. YPOBHM OpraHn3aummn 1 CBOMCTBA XMBOTO. IKoCUCTEMbI. Buocdepa — rnobanbHas sKONOrMYECKasa CUCTEMA; TPaHULbI U
KOMMNOHEHTbl 6uocdepbl. MPUUMHBI MHOro0bpPasuA KMBbIX OPraHM3MOB. IJBOJMIOLMOHHAA Teopua Y. [apBMHa O NPUCNOCOBNEHHOCTM K
Pa3HO0b6pPa3HbIM YCI0BUAM cpeabl 06uTaHMA. ECTecTBeHHasa cucTeMa KnaccuduKaumm Kak oTparkeHne npoLecca 3801HLUNM OpraHM3mosB.

Pasgen 1. Llapctso MpokapuoTsi (3 )
Tema 1.1. MHoroobpasue, 0ocobeHHOCTM CTPOEHUSA U MPOUCXOXKAEHNE NPOKAPUOTUYECKMX OPraHM3MOB (3 u)

MpoucxoxaeHne u ssonoumsa Haktepuin. Obwme CBOMCTBA MPOKAPUOTUYECKUX OpraHM3moB. MHoroobpasve dopm 6aktepuit. OcobeHHOCTU
CTpoeHus BaKTepuanbHOM KNeTku. MNoHATME o Tunax obmeHa y npokapuoT. OCOBEeHHOCTM OpraHM3aunM U KU3HEAEATE/NbHOCTU MNPOKapUOT;
PacnpoCTPaHEHHOCTb U POJib B BUOLEHO3aX. DKOMOTMUYECKas POb U MeAULMHCKOE 3HaYeHMe (Ha Nnpumepe npeacTaBuTenel noguapcTea Hactoawme
baKkTepum).

JdemoHcTpauyma:

e CTpoeHMe KNeToK Pas3/INyHbIX MPOKAPUOT.
MpegMmeTHble pe3ynbTaTbl 06yYeHUs

Yyalumecs fONKHbI 3HATb:

— CTPOEHME U OCHOBHbIE NPOLLECCHI XKU3HEAEATENIbHOCTU BaKTepUIA;
— pa3Hoobpasue u pacnpocTpaHeHne bakTepuii u rpmbos;

— ponb 6aKkTepuin n rpnboB B NPUPOAE U KU3HU YENOBEKA;

— MeToAbl NPOPUAAKTUKM MHDEKLMNOHHBIX
3aboneBaHu.

Yyawmeca 4oaKHbl YMETb:



— [aBaTb OOLLY0 XapaKTepPUCTUKY BaKTepuam;
— XapakTtepnsosaTb GOpMbl GaKTEPUAbHbBIX KNETOK;
— OT/InMYaTb BaKTEPUM OT APYIUX }KUBbIX OPraHNU3MOB;

— 06BACHATL Ponb baKkTEPUt N TPUOOB B MPUPOAE U }KNU3HU
yesoBeKa.

MeTanpeameTHble pe3ynbTaThl O6y‘-leHVIF| Yyalwmecsa gonXKHbl YMETb

— paboTaTb ¢ yuebHMKOM, paboyeit TeTpaabio M ANAAKTUYECKMMU MaTePUanamm, COCTaBNATb KOHCMEKT naparpada yyebHuka Ao u/mam nocne
N3y4eHNs MaTepunana Ha ypoKe;

— pa3pabaTblBaTb NNAH-KOHCMNEKT TEMbI, UCMO/b3Ys Pa3Hble UCTOYHUKN MHOPMaLLUK;

— rOTOBUTb YCTHblE COOBLLEHNA U NMMCbMEHHble pedepaTbl Ha OCHOBe 0606LLeHUA MHPOPMaLMK y4ebHUKA U AO0NONHUTENbHBIX UCTOYHUKOB;
— N0/Ib30BATLCA MOMCKOBLIMU cUcTeMamu UHTepHeTa.

Pasgen 2. Llapcteo Mpubbi (4 4)

Tema 2.1. O6was xapaKTepucTmMka rpnbos (3 u)

MpoucxoxaeHne n agoawouua rpubos. OcobeHHocMuU cmpoeHua Knemok 2pubos. OCHOBHblE Yepmbl OP2aHU3AUUU MHO20K/1emoYHbIX 2pubos.
Omdensel: Xumpuduomukoma, 3uzomukoma, Ackomuxkoma, basuduomuxkoma, Omukoma; epynna HecosepweHHble 2pubbl. OcobeHHOCTU
KU3HeAeATeNbHOCTU U pacnpocTpaHeHne. Ponb rpnbos B 6MOLEHO3aX U XO3AMCTBEHHOWN AeATENbHOCTU YeI0BEKA.

JemoHcTpauma:
e (Cxembl CTPOEHUSA NpeAcTaBUTENEN PA3TIMYHbBIX CUCTEMATUYECKUX FPYNN rpnboB., pa3nndHbie Nnpeactasutenn uapctea [pubsbl, cTpoeHme

NN040BOro Tena WAANoYHOro rpuba.
NabopaTtopHble K NpakTUYeckme paboTsbi:

*
1. CrtpoeHue nnecHesoro rpuba mykopa .



*
2. PacnosHaBaHMe cbefobHbIX U S40BUTLIX TpUbOB .

Tema 2.2. luwaiHmnkm (1 4)

MoHATME 0 cumbuose. ObLLasA XxapaKTepPUCTMKa NLWANHUKOB. TUNbI CI0EBULL, INLIANHUKOB; OCOBEHHOCTHU }KN3HEAEeATEeIbHOCTH,
PacnpOCTPaHEHHOCTb M 3KONOTUYECKan PO/b NNLLANHUKOB.

JemoHcTpauma:

e Cxembl CTPOEHUSA NNLLIANHUKOB, Pa3INYHble NPEACTaBUTENN NULLIANHUKOB.
MpeameTHble pe3ynbTaTbl 06yYyeHUs

Yyalumecs fONXKHbI 3HATb:

— OCHOBHbIE NOHATUA, OTHOCALLMECA K CTPOEHUIO NPO- U SYKAaPUOTUYECKOM KNETOK;
— CTPOEHME 1 OCHOBbI XN3HEeAeATEeNbHOCTU KNETOK rpunba;

— 0COHEHHOCTN OpraHn3aLMK WAAMNOYHOTO rpnba;

— Mepbl NPOUNAKTUKN FPUBKOBLIX 3aboneBaHN.

Yyauwmeca JoMKHbl YMETb:

— [aBaTb 06LLYO XapaKTepUCTUKy 6akTepuii 1 rpmbos;

— 06BACHATb CTPOEHUE rPUBOB M NNLWANHUKOB;

— NPMBOAUTb NPUMEPBI PACNPOCTPAHEHHOCTU FPUOOB U NNLLIANHUKOB;

— XapaKTepu3oBaTb Posib rPMBOB M NULWANHUKOB B BMOLLEHO3aX;

— onpeaensTb HeCbeA0OHbIE W/ANOYHbIE FPUBHI;



— 06BbACHATbL Ponb 6aKkTepuin 1 rPUBOB B MPUPOAE N }KU3HU YENOBEKA.

MeTanpeameTHble pe3ybTaTbl 0byyeHun

Yyauwmeca gomKHbl yMeTb:

— paboTaTb ¢ yuebHMKOM, pabouelt TeTpaabio U AUAAKTUYECKUMIW MaTepuranamu;

— COCTaBNATb KOHCMEKT naparpada yuebHMKa A0 U/MAK Nocae U3ydyeHnsa maTepuasna Ha YPoKe;

— N0/1b30BaTbCA BUONOTMUYECKMMM CTIOBAPAMM U CNPABOYHMKAMM ANA MOUCKa onpeaeneHuii 6Moormiyeckux TePMUHOB;

- pa3pa6aTb|BaTb NNaH-KOHCNEKT TeéMmbl, UCNOJIb3YA Pa3HblE NCTOYHUKHU VIH(I)OpMaLI,VIVI,'

— roTOBUTb COOBLEHMA HA OCHOBE 0606LLeHNs MHPopMaLMKM y4ebHMKA U AONONHUTENbHbBIX UCTOYHWUKOB;
— N0/Ib30BATLCA MOUCKOBbIMU cUCTeMammM NIHTepHeTa.

Pasgen 3. LlapcTteo PacteHua (184)

Tema 3.1. O6Lwan xapakTepmUcTMKa pacteHnin (1 y)

PactutenbHbIn OpraHn3m KaK uenoCtHaAa Ccucrtema. Knetkun, TKaHw, OpraHbl U CUCTEMDLI OpPraHOB paCTeHMﬁ. Pel'yJ'IﬂLl,Mﬂ KU3HENEATE/NIbHOCTU
paCTEHMl‘a,' d)MTOI'OpMOHbI. OcobeHHoCTH KN3HeneATeIbHOCTU paCTEHMl‘a. dotocuHTes. MurmeHTol. CucTemaTUKa paCTeHVIVI,' HU3Wmne un Bbicwne
pacrteHunA.

JemoHcTpauma:

¢ PucyHKM yuebHMKa, NoKasbiBaloLWmMe 0COBEHHOCTU CTPOEHMA U KU3HEAEATENbHOCTU PA3/IMYHbIX NPeACTaBUTeNEN LapcTBa PacTeHnin. Cxembl,
OTpakatoLimMe OCHOBHbIe HanpaBAeHMA 3BONOLMMN PACTUTE/IbHBIX OPraHU3MOB.
Tema 3.2. Hu3wwue pactexHuma (4 y)



Bogopocnn Kak apesBHenwaa rpynna pacteHui. O6was xapakrepucTuka Bogopocseir. OcobeHHocTM cTpoeHus Tena. OOHOKNETOYHble W
MHOTOKNeTO4YHble Bogopocnn. MHoroobpasme Bogopocnei: oTaenbl 3enéHble Bogopocnu, bypble Bogopocan u  KpacHble BOZOPOCAW.
PacnpocTpaHeHune B BOAHbIX M HAa3eMHbIX HMOLLEeHO3aX, 3KON0rMYeckan poab Bogopocnei. MNpakTuyeckoe 3HaYeHKe.

JdemoHcTpauma:

Cxembl CTpoeHunAa BOﬂ,OpOCﬂeVI Pa3In4YHbIX OTAENOB.

NabopaTtopHbie paboTbl

3
1. W3yuyeHue BHeWHero CTpOEHUA BOAOPOCNEN .
Tema 3.3. Bbicwme cnoposble pacteHus (5 u)

MpoucxoxaeHne M obwan xapakKTePUCTMKA BbICWUIMX pacTeHUn. OCOBEHHOCTM OpraHu3auMmM U UHAMBUAYANbHOIO Pa3BUTUSA BbICLUMX PACTEHUN.
CnopoBble pacteHua. Ob6waa xapaKTepucTuka, npoucxoxkaeHuve. Otgen MoxoBuAHble; OCOBEHHOCTM OpraHM3aumMK, KU3HEHHOTO UMKAA.
PacnpocTpaHeHune 1 ponb B buoueHosax. Otgen MnayHoBMAHble; 0COBEHHOCTM OpraHM3auuu, XU3HEHHOro UMKAa. PacnpocTpaHeHue U ponb B
6uoueHosax. OTaen XsoweBuaHble; OCOBEHHOCTM OpraHM3auMKM, KUM3HEHHOro UMKAa. PacnpocTpaHeHMe M ponb B 6uoueHosax. OTaen
ManopoTHMKoBUAHbIE. MponcxoxkaeHne u 0cobeHHOCTN OpraHM3aLMmM NanoOPOTHUKOB. U3HEHHbIN LKA NanopoTHUKOB. PacnpocTpaHeHWe U posib B
buoueHo3ax.

JemoHcTpauma:

Cxembl CTPpOEHUNA N U3HEHHDbIX LUMK10B MXOB, XBOIJ.I,eﬁ M NNayHOos,
pa3ainyHble NnpeacrtaBuUTeN MX0B, N1ayHOB U XBOLLLGIZ,
CXeémbl CTPOEHNA NaNOPOTHUKA,

ApeBHME NANOPOTHUKOBUAHDbIE,

CXema unKna pa3sntnAa NnanopoTHUKa,
pa3zinyHble NpeacTtaBnUTeENIM NAaNOPOTHUKOBUAHDIX.

MpakTnuyeckmne paboTbi:

*

1. W3yyeHMe BHeLWIHEro CTPOEHMNA MXa .

*

2. WN3y4yeHme BHeLWIHero CTpoeHUA NanopoTHUKA .
Tema 3.4. Bbicwune cemeHHble pacteHuns. Otaen NonocemeHHble pacteHus (14)



MpouncxoxaeHne n 0cobeHHOCTN OpraHM3aL MM roIOCEMEHHbIX PACTEHWUIA; CTPOEHUE Tena, XU3HeHHble GopMbl rosiocemeHHbIX. MHoroobpaswe,
PacnpoCTPaHEHHOCTb rOIOCEMEHHbIX, UX POJIb B BMOLEHO3aX U NPaKTUYECKoe 3HaYeHue.

JdemoHcTpauma:

e Cxembl CTPOEHUA rON0CEMEHHBIX,
® LMK/ pa3BUTUA COCHBbI,

® pas/MyHble NPeACcTaBUTENN FOIOCEMEHHDbIX.
NabopaTtopHble 1 NpakTUyeckme paboTsbi:

%
1. W3yuyeHue CTPOEHUA N MHOro06pPa3nA ro1I0CEMEHHbIX PACTEHUIA .
Tema 3.5. Bbicwme cemeHHble pacteHus. Otaen MokpbiTocemeHHble (LiBeTKoBble) pacTeHua (6 4)

MpoucxoxaeHne n 0ocobeHHOCTM OpraHn3aLMm NOKPbITOCEMEHHbIX PAaCTEHWUN; CTPOEHWE TeNa, XU3HEeHHble GOoPMbl NOKPbITOCEMEHHbIX. Knacchbl
OpaHogonbHble U [AByAonbHble. OCHOBHblE CEMEWCTBA MOKPbITOCEMEHHbIX PacTEHUI (2 cemeicTBa OAHOAO/bHLIX U 3 ceMelcTBa ABYAO0NbHbIX
pacTeHui). MHoroobpasue, pacnpocTpaHEHHOCTb LBETKOBbIX, UX POSb B BUOLEHO3aX, B }KM3HW YE/I0BEKA U €70 XO3AUCTBEHHOW AEeATE/IbHOCTMU.

JdemoHcTpauyma:

e (Cxema CTPOEHNA UBETKOBOIO pacteHnA,;
L4 CTpOEHNA UBETKa,

®  UMKN pasBMTUA LBETKOBbIX PacTeHUI (ABOMHOE ONN0A40TBOPEHMUE),

® NpeacTaBUTENIN PA3/INYHBIX CEMEMNCTB MOKPbITOCEMEHHbIX PAaCTEHUN.
NabopaTtopHble 1 NpaKkTUYeckme paboTsbi:

%
1. W3y4yeHue CTPOEHUA NMOKPbITOCEMEHHbIX PACTEHUN .

*
2. PacnosHaBaHue Hanbonee paCI'IpOCTpaHéHHbIX paCTEHMl‘a cBoeit MEeCTHOCTH, onpeaeneHne nx CUCTemMaTtn4eCKoro NoNoxKeHmna .

MpegMmeTHble pe3ybTaTbl 06yYeHUs
Yyawmecs A0MKHbI 3HATb:

— OCHOBHbIE METOAbI U3YyYEHUA PACTEHNN;



— OCHOBHbIE IpynMbl PacTeHUI (BOAOPOC/IN, MXM, XBOLLM, NAAYHbl, NaNOPOTHUKK, TONIOCEMEHHbIE, LIBETKOBbIE), UX CTPOEHNE, 0COBEHHOCTH
U3HeaeATeNbHOCTU U MHOroobpasue;

— 0COBEHHOCTM CTPOEHUSA U }KU3HEAEATEIbHOCTU NNLIANHUKOB;

— pOAb pacTeHul B buocdepe 1 KU3HU YEN0BEKA;

— MPOUCXOXKAEHNE PACTEHMI U OCHOBHbIE 3Tamnbl Pa3BUTUA PAaCTUTENILHOTO MMpa.

Yyalumecs foNKHbl yMeTb:

— [iaBaTb 06LLYI0 XapaKTEPUCTUKY PacTUTENbHOIO LApCTBa;

— 06BACHATL PO/b pacTeHUt B buocdepe;

— [laBaTb XapaKTEPUCTMKY, OCHOBHbIM rpynmnam pacteHui (BOAOPOCAAM, MXaM, XBOLLAM, NiayHam, ManopoTHUKAM, FOIOCEMEHHbIM, LLBETKOBbIM);
— 06BACHATL NPOUCXOXKAEHNE PACTEHUI N OCHOBHbIE 3TaMbl Pa3BUTUA PACTUTENIbHOTO MUPA;
— XapaKTepu3oBaTb PacnpOCTPaHEHME PACTEHUI B PA3INYHbIX KNMMATUYECKUX 30HaX 3eMnu;
— 06BACHATbL NPUYMHBI PA3INUKIA B COCTaBE PUTOLLEHO30B PA3NYHbIX KNMMATUYECKUX MOSACOB.
MeTanpeameTHble pe3ynbTaTbl 06yyeHuUs

Yyaumecs AONKHbI YMETb:

— BbINONHATL NabopaTopHble PaboTbl NOL PYKOBOACTBOM YUYUTENS;

— CpaBHUBATb Hpe,CI'CTaBMTeJ'Ieﬁ pa3HbIX rpynn paCTeHMVI, Aenatb BbIBOAblI Ha OCHOBE CpPaBHEHUA;
— OuU€eHnBaTb C 3CTETUYECKOMN TOUKM 3peHunAa npep,CTaBMTeneﬁ PacTUTENBHOIO MUPAQ,

— Haxo4uTb MHOOPMALMIO O PACTEHMAX B HAYYHO-MONYAAPHON UTepaType, 6MONOrMYECKMX CNOBAPAX U CNPABOYHUKAX, aHA/IM3NPOBATL U
OLLEeHUBATb €€, NepeBoANTb U3 0AHOM GOPMbI B APYTyIO.



Pasgen 4. Llapctso *KnBoTHble (394)
Tema 4.1. O6wan xapaKTEPUCTMKA KUBOTHbIX (1 4)

MMBOTHbIA OpraHM3m KaK LenocTHaa cuctema. KieTKu, TKaHW, opraHbl U CUCTEMbI OPraHOB KUBOTHbIX. Perynauua »KusHeaeaTenbHOCTU
MBOTHbIX; HEPBHAA U SHAOKPUHHAA peryasunm. OCOBEHHOCTU KU3HEAEATEIbHOCTM }KNUBOTHbIX, OT/IMYAlOLLME X OT NpeacTaBuTenei Apyrmx Luapcrs
XMBOW npupoabl. CUCTEMATUKA KUBOTHbIX; TAKCOHOMMYECKME KATEroOpuK; OAHOK/IETOYHbIE U MHOTOK/IETOYHbIE (Decrno3BOHOYHbIE N XOPAO0BbIE)
MBOTHblE. B3aMOOTHOLLIEHUA }KNUBOTHbIX B BUOLLEHO3aX; TPOPUUYECKUE YPOBHUN U LIEENU NUTAHUA.

JemoHcTpauma:

e PacnpeaeneHune XUBOTHbIX U pacTEHU NO NaHeTe: buoreorpapuryeckme obnactu.
NabopaTtopHble paboTbl:

AHanus cTpyKTypbl PasNMYHbIX GUOMOB CYLIN U MUPOBOIO OKEaHa Ha CXeMaXx U UANKOCTPALMAX.

MpegmeTHble pe3ynbTaTbl 06yYeHUs

Yyawmecs fONKHbI 3HATb:

— NPW3HAKKN OPraHM3ma KakK LLe/IOCTHOM CUCTEMDbI;

— OCHOBHblEe CBOMCTBA XMBOTHbIX OPraHN3MOB;

— CXOZACTBO M PasiMuma MeXKAY PacTUTENIbHbIM U }KUBOTHBIM OPraHU3Mamu;

— YTO TaKoe 300/10T1A, KAKOBa €€ CTPYKTypa.

Yyawmecs AONKHbI YMETb:

— 0OBACHATb CTPYKTYPY 300/710rMYECKOIN HAayKKU, OCHOBHbIE 3Tanbl €€ pa3BUTMA, CUCTEMATUYECKUE KaTeropum;
— NpPeACTaBAATb 3BOIOLUMOHHDBIN NYTb PAa3BUTUA }KUBOTHOMO MUPA;

— KI'IaCCVId)VILI,VIPOBaTb KUBOTHblIE 0OBEKTLI MO UX NPUHaANEXHOCTU K CUCTEMATUYECKUM TPYyNMNaMm,



— NPUMEHATb ABOMHbIE HAa3BAaHUA }KUBOTHbIX NPU NOArOTOBKE COOOLLEHMN, AOKNAA0B, NPEe3eHTaLMN;

— 06BACHATL 3HAYEHME 300/10MMYECKMX 3HAHUI ANA COXPAHEHUSA KU3HWU Ha NNaHeTe, pa3BeAeHMNa PeaKNX U OXPaHAEMbIX 3KUBOTHbIX, BbiBeAeHUA
HOBbIX NOPOS, }KUBOTHbIX;

— MCNONb30BaTb 3HAHMA NO 300/10TMU B MOBCEAHEBHOW XKU3HMU.
Tema 4.2. NoauapctBo OaHOKNETOUYHbIE (2 Y)

O6ulan xapaKTepuCTUKa MPOCTeMIMX. KneTKa OAHOKNETOYHbIX KMBOTHbIX KaK LLe/IOCTHbIA OpraHuM3m; OCOBEHHOCTM OpraHM3aumm KAeToK
NpoCTellmMX, crneuManbHble opraHouabl. PasHoobpasuve npocTelWwnX M UX POAb B OMOLEHO3aX, U3HM YE/IOBEKA W €ero X03sAMWCTBEHHOM
AeAatenbHocTU. Tun CapKOXKIyTUKOHOCLbI; MHOroobpasme Gopm capKoAoBbIX U KIYTUKOBbIX. Tun CNopoOBUKM; CNOPOBUKM — MNapasvTbl Ye/I0BEKa U
¥KMBOTHbIX. OcobeHHOCTU opraHunsauumn npeactasutenei. Tun MHdysopumn. MHoroobpasme MHpy3opuii n Ux ponb B GMOLLEHO3aX.

JdemoHcTpauyma:

e Cxembl CTpOeHUsi amebbl, 3Br/IeHbI 3e/1EHOM U MHPY30pUN TyPeNnbKu,
® NpeAcTaBUTENN PA3NNYHBIX TPYNN OAHOKNETOUYHbIX.
MpakTnyeckmne paboTsbi:

1. CrpoeHue amébbl, 3BrneHbl 3eN1EHON U MHPY30pUN TydENbKN.
MpeameTHble pe3ynbTaTbl 06yyeHUA

Yyauwmeca goMKHbl 3HaTb:

— NPU3HaKN OAHOK/IETOYHOIO OpPraHN3ma;

— OCHOBHbIe CUCTEMATUNYECKME TPYNNbl OAHOKNETOYHbIX U UX I'Ipe,CLCTaBMTeI'Ieﬁ,'
— 3Ha4YeHune OAHOKNETOYHbIX XXUBOTHbIX B 3KO/IOTNYECKUX CUCTEMAX;

— NapPasUTMYECKUX NPOCTENLLNX, Bbi3biBaeMble UMK 3a60N1€BAHNA Y YENOBEKA M COOTBETCTBYHOLLME MEpPDI
NPOOUNAKTUKMN.

Yyawmeca 4oaKHbl YMETb:



— paboTaTb C KMBbIMU KyAbTypamu NPOCTENLLNX, UCMONb3YA NPU 3TOM YBENUUUTENbHbIE MPUBOPLI;
— pacno3HaBaTb OHOK/IETOYHbIX BO3OyauTe e 3a60/1eBaHMN YENOBEKA;

— PacKpbIBaTb 3HAYEHWNE OLHOKNETOYHbIX }KMBOTHbIX B MPUPOAE U KU3HU YE/TOBEKA;

— NPUMEHATb MOJIyYeHHble 3HaHMA B MOBCEAHEBHOMN KU3HW.

Tema 4.3. NoauapctBo MHorokneTouHble (1 y)

O6LLI,aFI XapPaKTEPUCTUKA MHOTOKNIETOYHbIX XXUBOTHbIX; TUMbl CUMMETPUN. KNeTKu n TKaHM }KUBOTHbIX. npOCTeVILUMe MHOIOK/1ETOYHbIE — Fy6KVI; nx
pacnpocTtpaHeHne n aKosorm4yeckoe sHavyeHue.

JdemoHcTpauyma:

e  TWMNbl CUMMETPUN Y MHOTOK/IETOUYHbIX }KMBOTHbIX,
e MHOroobpasue rybox.
Tema 4.4. Tun KuweyHononocTHble (2 4)

OcobeHHOCTH OpraHn3aunmn KMWe4YHONONOCTHbIX. becnonoe n nonosoe pasmMmHOXXeHune. MHoroo6pa3me N pacnpocCTpaHeHne KNWe4YHONO/0CTHbIX;
rmapounaHble, CLI,Md)OM,CI,HbIe M KOpannosble noaunmol. Ponb B NPUPOLHbIX COO6LLI,eCTBaX.

JemoHcTpauma:

e Cxema CTPOeHMA rmapbl, meay3sbl M KOJIOHMM KOPaaIoBbIX NONMOB.
e bBuoueHos Kopannosoro puda.
e BHelHee 1 BHYTPEHHEE CTPOEHME KMLIEYHOMONOCTHbIX.

Tema 4.5. Tun MNnockue yepsu (2 )

OcobeHHOCTM opraHM3aumMm NNAOCKMX YepsBel. CBOOOAHOMKMBYLIME PECHUYHble 4YepBU. MHOroobpasme pecHWYHbIX 4YepBern M WX POnb B
buoueHo3ax. MNpucnocobneHma K napasmTMaMy y NAOCKUX YepBelt; Knaccbl CocanblUMKM U JIEHTOYHbIE YepBU. [TOHATUE O KU3HEHHOM LMKAE; UNKbI
Pa3BUTMA MNEYEHOUYHOro cocanbliMKka W Oblubero uenHsA. MHoroobpasue NOCKMX YepBein-napasvToB; Mepbl NPOOUAAKTUKM NapasmMTapHbIX
3aboneBaHu.



JemoHcTpaumna:

e CxeMmbl CTPOEHMA NJOCKUX YePBEN, BeAyLMX CBOOOAHbIN N NapasmMTUUYECKMA 06Ppa3 KU3HW.
e PasninyHble NpeacTaBUTENN PECHUYHbIX YEePBEN.

o CXxeMbl }KU3HEHHbIX LMKNOB NEYEHOYHOIO COCaNbLIMKA U BblYbEro LEenHs.
NabopaTtopHbie paboTbl:

1. KM3HEeHHble UMKIbl NEYEHOYHOrO COCaNbLUMKA U BbIYbErO LEMHS.
Tema 4.6. Tun Kpyrabie yepsu (1 y)

OcobeHHOCTM OpraHM3aLMn KPYrabiX YepBel (Ha Nnpumepe YeioBeyYeckol ackapuabl). CBO604HOXKMBYLLME M NAPA3UTUUYECKME KPYT/ble YEPBU.
LIMKn pa3BMTUA YeNOBEYECKOM acKkapuabl; Mepbl NpoduaaKTUKKM ackapmaosa

JdemoHcTpauyma:

e (Cxema CTPOEHUNA U UNKN PaA3BUTUA yenoBeyecKkomn aCKapuasbl.

e PasnnuHble cBO6OAHOXKMUBYLME M NAapas3UTUYECKME GOPMbI KPYIbIX YepBel.
NabopaTtopHble paboTa:

1. XU3HEHHbI UMKN YeNOoBeYeCKon ackapuapl.
Tema 4.7. Tun KonbyaTble Yepsu (3 u)

OcobeHHOCTH OpraHn3auunmn Konb4aTtbiX qepseﬁ (Ha npmnmepe MHOroweTMHKOBOIo 4epBA HepeM,CI,bI),' BTOPUNYHAA NONOCTb TENA. MHoroo6pa3me
KONb4aTbIX l-IepBel‘;U MHOIoweTnHKOBbIE N Ma/1IOWLETUHKOBbIE KOJZ1ib4aTble YepBU, NMNABKN. 3HayeHue KosbyaTbIX qepBeﬁ B 6MOLI|eHO3aX.

JemoHcTpauma:

e (Cxema CTPOEHMA MHOTOLETUHKOBOIO M Ma/IOLLLETMHKOBOIO KO/1bYaTbIX YepPBEWN.
e PasnuuHble npeactaBuTenn Tna Konbyatble Yepsu.
MpakTnuyeckmne paboTbi:

1. BHellHee cTpoOeHMe JOXKOEBOrO YepBsA.
Tema 4.8. Tun Monntocku (2 u)



Ocob6eHHOCTM OPraHn3aLLMM MOIIFOCKOB; CMELLAHHasA NoaoCTb Tena. MHOroobpasme Mo/IIOCKOB; Knaccbl bptoxoHorve, [gycTBopyaThie U
F0NI0BOHOTME MOIIOCKU. 3HAYEHNE MOINTIOCKOB B BMOLEHO03aX. PO/b B }KU3HM YEN0OBEKA U €ro X035 WCTBEHHOMN AeATeIbHOCTH.

JdemoHcTpauma:

e (Cxema CTpoeHUs BPHOXOHOMMX, ABYCTBOPYATLIX M FTOTIOBOHOIMX MOJIJTFOCKOB.
e PasnnyHble NpeacTaBUTENN TUMA MOJTFOCKOB.
MpakTnyeckue paboTsbi:



1. BHewHee cTpOEHME MOIHOCKOB.
Tema 4.9. Tun YneHuctoHorme (7 4)

MpoucxoxaeHne U 0COBEHHOCTU OpraHU3auUuKu YNEeHUCTOHOrMX. MHoroobpasme YNeHUCTOHOrUX; Knaccbl PakoobpasHblie, MaykoobpasHble,
Hacekomble 1 MHOroHOXKN. Knacc PakoobpasHble. ObLlan xapakTepmuCcTUKa Knacca pakoobpasHbIX Ha MPMMeEpe PeYHOoro paka. Bbicwuimne v Hu3wne
paku. MHoroobpasve M 3HayeHMe pakoobpasHbix B buoueHosax. Knacc layKkoobpasHble. Ob6uiaa xapakTepucTMka naykoobpasHbix. [ayku,
CKOPMNWOHBI, Knewu. MHoroobpasme M 3HayeHWe naykoobpasHbix B 6uoueHo3ax. Knacc Hacekomble. MHoroobpasuve Hacekombix. Ob6uwasn
XapaKTePUCTUKA K/lacCa HACEKOMbIX; OTpPAAbl HAaCEKOMbIX C MOJIHbIM W HEMo/iHbiIM npespalleHem. MHoroobpasve U 3HayeHMe HACEKOMbIX B
brnoueHo3ax. MHOrOHOXKMW.

JdemoHcTpauyma:

e (Cxema CTPOEHUs PEYHOro pakKa.

e Pa3/inyHble NPeACTaBUTENN HU3LLMX U BbICLLIMX PAKOOOPa3HbIX.

e (Cxema CTpOoEeHUs NnayKa-KpecToBMKa.

e Pa3nnuHble NnpeacTaBuUTeNM Knacca MNaykoobpasHble.

e Cxembl CTPOEHUS HACEKOMbIX Pa3/INYHbIX OTPSAA0B.
MpakTnyeckmne paboTsbi:

*
1. V|3y‘-IeHMe BHELWHEro CTpOEHNA U MHOI'OO6pa3Mﬂ YNEeHNCTOHOTunX .

MpegMmeTHble pe3ynbTaTbl 06yYeHUs

Yyawmecs fONKHbI 3HATb:

— COBpPEMEHHbIe NpeACcTaBNeHNA 0 BOSHUKHOBEHUM MHOTOKNIETOUYHbIX }KMBOTHbIX;
— 06LLYI0 XapaKTepUCTUKY TUNa KMULLIEeYHOMNONOCTHbIE;

— 0bLyto XapaKTepucTnKy Tmna Naockue Yepsu;

— 06LLyt0 XapaKTepucTnKy TMna Kpyrablie yepsu;

— 06LLyI0 XapaKTepUCTUKY TMNa KonbyaTble Yepsu;

— 06LLYI0 XapaKTePUCTUKY TUMA YeHUCTOHOorMe.



Yyawmeca gonKHbl YMETb:

— onpeaenaTb CMCTEMATUUYECKYIO MPUHAA/EKHOCTb }KUBOTHbIX K TOW UKW MHOM TaKCOHOMMYECKOM rpynne;

— HabaaTh 332 NOBEAEHNEM XKUBOTHbIX B NPUPOAE;

— paboTaTb C KMBbIMU }KUBOTHbIMU U GUKCUMPOBAHHbBIMU NpenapaTtamn (KONNeKUMAMM, BAAXKHbIMU U MUKpONpenapaTamu, Yydenamm n ap.);
— 06bACHATL B3aMMOCBA3b CTPOEHUA U PYHKLMIA OPraHOB U UX CUCTEM, 06Pa3a KU3HU U cpeabl 0BUTAHUA }KUBOTHbIX;

— MOHUMaTb B3aMMOCBA3M, CIOXKMUBLLMECA B MPUPOAE, U UX 3HAYEHUE ANS SIKONOTUUYECKUX CUCTEM;

— BbIAENATb }KMBOTHbIX, 3aHECEHHbIX B KpacHYH KHUTY, 1 CNocobCTBOBATb COXPAaHEHUIO UX YNCIEHHOCTM U MecT 0buTaHus;

— OKasblBaTb NepBY0 MEANLMHCKYIO MOMOLLb MPU YKYCaxX OMacHbIX NN A00BUTbIX }KUBOTHbIX;

— MCNONb30BaTb MEPbI NPOGUNAKTUKM NapasUTapHbIX 3a60/1eBaHUA.

Tema 4.10. Tun Urnokoxue (1 y)

Obwas xapakmepucmuKka muna. MHo2o06pa3ue uanokoxcux; Knaccel Mopckue 38€30bl, MopcKue excu, fonomypuu. MHoz2o006pa3ue u
9KOs02uU4ecKoe 3HaYyeHue.

JemoHcTpauma:

e (Cxembl cmpoeHusa MopcKoli 38e30bl, MOPCKO20 eXa U 2010mypuu.
e (Cxema npudoHHo20 buoyeHosa.
Tema 4.11. Tun Xopaosble. becuepenHble (1 y)

I'Ipomcxom,u,eHme XopAaosbixX;, noaTuUnbI 6ecqepeng|x M NO3BOHOYHDbIX. O6LLI|aﬂ XapaKTeEPUCTUKA TUNAa. MoaTtun Becqepengle: NAHUETHUK,
ocobeHHOCTU ero OpraHnsaunmn n pacnpoCcTpaHeHUA.

JemoHcTpauma:

e (Cxema CTpOEeHUNA NaHUETHUKa.



e Cxema meTtamopdosa y acumauni.
Tema 4.12. NoaTtun MNo3BoHouYHble (YepenHbie). Haaknacc Pbibbi (2 )

Obuwan xapaKTepuctuka No3BOHOYHbIX. MponcxoxkaeHne pbib. Ob6Lan xapakTepuctuka pblb. Knaccbl XpsauwieBble (akyabl M cKaTbl) U KOCTHble
pblbbl. MHOroobpasme KOCTHbIX Pblb: XPALWEKOCTHblE, KUCTENepble, ABOAKOAbIWALLIME U Aydenepble pbibbl. MHoroobpasve BMAOB M YepTbl
NPMCNOCcoBAeHHOCTU K cpeae 06UTaHMUA. IKONOTMYECKOE M XO3ANCTBEHHOE 3HaYeHue pblb.

JemoHcTpauma:

e MHoroobpasue pbib.

e (Cxema CTPOEHUs KUCTENepPbIX U yYenepbix pblb.
NabopaTtopHan pabora:

*
OcobeHHOCTU BHeLIHero CTPOEHUA pr6 B CBA3UN C o6pa30N\ HKU3HN .

Tema 4.13. Knacc 3emHoBOAHblE (2 4)

MNepBble 3eMHOBOAHbIE. O6U.I,aﬂ XapaKTEPUCTUKA 3eMHOBOAHbIX KaK NepBblX Ha3eMHbIX NO3BOHOYHbIX. becxBocTble, XxBOCTaTble U 6e3Horune

amounbumn; mHoroobpasue, cpena 0bMTaHMA U SKoNOTMYECKUE 0COBEHHOCTU. CTPYKTYPHO-GYHKLMOHANbHAA OpraHn3aLma 3eMHOBOAHbIX Ha Npumepe
NATYLWKKU. DKONOrMYECKan posib MU MHOroobpasne 3eMHOBOAHbIX.

JemoHcTpauu:

e MHoroobpasue amounbuin.

e CxeMbl CTPOEHMA KUCTENEPbIX Pblb M 3eMHOBOAHbIX.
NabopatopHan paborTa:

*
Ocob6eHHOCTU BHELLHEero CTPOEHUNA NATYyWKn, cBA3aHHbIE C eé o6pasoN\ HKU3HN .

Tema 4.14. Knacc Npecmbikatowmeca (2 y)

MpoucxoxaeHne pentuanin. ObWas XapaKTepUCTUKA NPECMbIKAIOLWMXCA KaK MNepBMYHOHA3EMHbIX KMBOTHbIX. CTPYKTYPHO-GYHKLMOHaNbHAA

OpraHM3aumna NPEeCMbIKALLMXCA Ha NpUMepPe AlepuLbl. YewynuyaTtble (3Meu, ALLEPULBI U XaMeNeoHbI), KPOKOAWbI U Yepenaxu. PacnpocTpaHeHune m
MHOroobpasve popm penTUANi; NONOKEHNE B IKONOTMYECKUX CUCTEMAX. BbimepLume rpynnbl NpecmblKatoLWwmxca.



JemoHcTpaumna:

e MHoroobpasune npecmblKatoLLNXCA.
e Cxembl CTPOEHUS 3€MHOBOAHbIX U PENTUNUNA.

Tema 4.15. Knacc Mtrupl (44)

MpoucxoxkaeHne NTUL,; NePBONTULI U UX NPEAKU; HacToAlwmMe NTULbl. Knnerpyaple, unn netamouwme; 6ecknnessle, nnm 6erarowme; NMHIBUHbI, UK
nnasatouwme ntnubl. OcobeHHOCTM OpraHM3aLUmM U 3KoMornyeckasa audpdepeHUnpPoBKa NeTatowmx NTuL, (MTULbI Aeca, CTenen U NycTbiHb, OTKPbITbIX

BO3/YLLUHbIX NPOCTPaHCTB, 60/10T, BOAOEMOB U nobepexunit). OxpaHa M nNpuBaeYeHME MTUL; AOMalLHME NTULbl. POnb NTUL, B NPUPOAE, KU3HMU
YyeN0BEeKa U ero X03ANCTBEHHOMN AeATEIbHOCTU.

JdemoHcTpauyma:

e MHoroobpasue ntuy,
e Cxembl CTPOEHUA PENTUANIN U NTULL.

NabopaTtopHble paboTbl

*
OcobeHHOCTU BHeLIHero CTpOEHHMNA NTUL, CBA3aHHbIE C UX o6pa30N\ HKU3HN .

Tema 4.16. Knacc Manekonutatouime (4 y)

MpoucxoxaeHne mnexkonutatowmx. lMepso3sepu (yTKOHOC M exuaHa). Huswume 3Bepu (cymuaTtble). Hactoswme 3Bepu (nnaueHTapHble).
CTpYKTYpPHO-PYHKUMOHANbHbIE OCOBEHHOCTU OpraHM3auMm MAEKONUTAOWMX Ha npumepe cobakn. IDKONOrMYecKaa poib MNEKOMUTAIOWMX B
npouecce pasBUTUA XUBOW NpMpPoOAabl B KAMHO30MCKON 3pe. OCHOBHbIE OTPAAbI NALEeHTapHbIX MaeKonuTatowmx: HacekomoaaHble, PyKokpbinble,
lpbi3yHbl, 3anMueobpasHblie, XuwHble, JlacToHorne, KutoobpasHble, HenapHokonbITHble, [MapHOKONbITHble, [MpumaTbl W Ap. 3HayeHue

MaekonnTarwmnx B npnpoge n X03AACTBEHHOM OEeATENbHOCTU YENOBEKA. OxpaHa UEHHbIX 3Bepel51. JomawHne maekonutaowme (prngM N MEenKni
pOFaTbIl\/‘I CKOT U gpyrue CeNbCKOXO3ANCTBEHHbIE )-KMBOTHbIe).

JemoHcTpauma:

e CxeMmbl, OTpaKaloLLMe IKONOTUYECKYIO AnbdEPEeHLMPOBKY MAEKOMUTAIOLMX.
e MHoroobpasme MNeKONUTAIOLLMX.

e Cxembl CTPOEHUA PENTUANIN U MNEKOMUTALOLMX.



NabopaTtopHble paboTbl:

3
1. U3y4yeHMe cTPOEHUA MAEKOMUTAIOLWMX .

*
2. Pacno3HaBaHWe XMBOTHbIX CBOEN MECTHOCTU, onpeaeneHne X CUCTEMaTUUYECKOrO NOJIOKEHUA U 3HAYEHUA B XKU3HM YeNoBeKa .

MpegmeTHble pe3yibTaTbl 06yYeHUs

Yyawmecs fONKHbI 3HATb:

— COBPEMEHHbIe NpeACcTaBNeHNA 0 BOSHUKHOBEHWW XOPLOBbIX }KUBOTHbIX;
— OCHOBHbIe HanpaB/NeHUA 3BOJOLLUM XOPLOBbIX;

— 06LLYI0 XapaKTepUCTUKY HaaKnacca Poibbl;

— 06LLYI0 XapaKTepPUCTUKY Knacca 3eMHOBOAHbIE;

— 06LLYI0 XapaKTepUCTUKY Knacca Mpecmblkatolmecs;

— 0bLLyI0 XapaKTepUCTUKy Knacca Mtuubl;

— 0bLLyI0 XapaKTepUCTUKY Knacca MnekonuTatowme.

Yyawmecs AONKHbI yMETb:

— onpegenAatb CUCTEMATUYECKYHO MPUHAONEKHOCTb XXUBOTHbIX K TOM AN NHOWN TAaKCOHOMMYECKOM rpynne,

— paboTaThb C }KMBbIMU }KUBOTHbIMWU U GUKCMPOBAHHbLIMKM NpenapaTtamm (KOANEKUUAMM, BAAKHbIMU U MUKpPONpenapaTaMum, Yydyenamm u ap.);
— 06bACHATbL B3aMMOCBA3b CTPOEHUS U PYHKLUMIA OPraHoOB U UX CUCTEM, 06pa3a KU3HU U cpeabl 0OUTAHUA KUBOTHbIX;

— MOHUMATb U YMETb XapPaKTEPUN30BaATb 3KOJIOTMYECKYIO POJib XOPA0BbIX XKUBOTHbIX;



— XapaKTepu30BaTb XO3ANCTBEHHOE 3HaYeHME NO3BOHOYHbIX;

— HabnoaaTh 33 NOBEAEHMEM }KMBOTHbIX B NPUPOAE;

— BbIAENATb XXMBOTHbIX, 3aHECEHHbIX B KpacHYH KHUTY, M CNOCOBCTBOBATb COXPAHEHUIO UX YNCIEHHOCTU U MeCT 0bUTaHUSA;
— OKa3bIBaTb NEPBY0 MeAULMHCKY MOMOLLb MPU YKYCaxX ONacHbIX UAU AA0BUTBIX KUBOTHbIX.

MeTanpeameTHble pe3ynbTaTbl 0b6y4eHun

— [aBaTb XapaKTEPUCTUKY METOAaM U3yYeHUss BUONOTMYECKMX 06 BEKTOB;

— HabNAaTb U ONUCIBATL PA3/INYHbIX NPEACTaBUTENEN KUBOTHOTO MUPA;

— Haxo4MUTb B Pa3/IMYHbIX MCTOYHMKAX HEOOXO0AMMYIO MHGOPMALUIO O Y KUBOTHbIX;

— M36MpaTeNlbHO OTHOCUTLCA K BUONOrMYECKON MHPOPMALUK, COAEPIKALLENCA B CPEACTBAX MAacCOBOM MHOPMaLMK;

— CPaBHUBATb XMBOTHbIX N3yYEHHbIX TAKCOHOMMYECKUX TPYNN MEXK Ay CoOboi;

— UCNOQ1Ib30BaTb MHLI,yKTMBHbIﬁ " ,El,e,ﬂ,yKTMBHblﬁ nogxo4bl Nnpun N3y4eHMm KPynHbIX TAKCOHOB,

— BblABNATb NPU3HAKKU CXO4CTBA U PA3/INYNA B CTPOEHUMN, o6pa3e KU3HN N noBegeEHUN UBOTHDbIX;

— O606LI.I,aTb 1 Aenatb BblBOAbI MO NYYEHHOMY MaTeEPUANY;

— pa6OTaTb C AONONHUTENbHBIMU NCTOYHUKaMU MHd)OpmaLI,MM, MCNoa1b30BaThb 4214 NOUCKaA MHd)OpMaLLMM BO3MOXHOCTU MHTepHeTa;
— NpeacrtaBaATb M3yLIeHHbIl;i maTepunan, MCnosiblya BO3SMOXKHOCTU KOMMNbIOTEPHDbIX TEXHONOMUN.

Pasgen 5. Bupychbl (1 4)

Tema 5.1. MHoroobpasue, 0cobeHHOCTU CTPOEHMS N MPOUCXOXKAEHUA BUPYCOB (1 )



Ob6uas xapaKTepUCTMKa BUPYCOB. McTopua UX OTKpbITMA. CTpoeHue BMpyca Ha Npumepe Bupyca TabayHon mo3anku. Bsanmogeiicteume Bmpyca u
KNeTKu. Bupycbl — Bo36yauTenn onacHolx 3abosieBaHuiM YenoBeka. [podpunaktuka 3abonesanunsa rpyunnom. MNMponcxoxaeHne BUPYCOB.

JdemoHcTpauma:

e Mogaenu pasnnyHbIX BUPYCHbIX YaCTuLL.
e (Cxembl B3aMMOAENCTBMA BUPYCa U KNETKU NPWN rOPU30HTa/IbHOM M BEPTUKaZIbHOM TUMNE nepeaadn nHGeKumm.
e (Cxembl, OTparKatoLLMe NPOLLECC PA3BUTUA BUPYCHbIX 3ab01eBaHNA.

MpegmeTHble pe3yibTaTbl 06yYeHUs

Yuawmeca A0NKHbI 3HATb:

— 0b6uWume NPUHLMMNbI CTPOEHUA BUPYCOB KMUBOTHbIX, PaCTEHUI 1 BaKkTepui;

— NYTWU NPOHUKHOBEHUA BUPYCOB B OPraHU3Mm;

— 3Tanbl B3aMMOAENCTBMA BUPYCA N KNETKU;

— Mepbl NPOPUNAKTUKN BUPYCHBIX 3aboneBaHni.

Yuawmeca A0MKHbI yMeTb:

— 06BACHATb MEXaHU3Mbl B3aMMOLENCTBUA BUPYCOB U KNETOK;

— XapaKTepun3oBaTb ONacHble BUPYCHble 3aboneBaHna YenoseKka (CMNL, renatut C u ap.);
— BbIABAATb NPU3HAKKN CXOACTBA U PA3/IMYNA B CTPOEHUM BUPYCOB;

— OCYLLLECTBAATb HA NPAKTUKE MepPOonpUATUA NO NPOPUAAKTUKE BUPYCHbIX 3ab601eBaHU.
MeTanpeameTHble pe3ynbTaTbl 0byyeHumA

Yyalmeca 0OKHbI YyMeTb:

— 0606wWaTb 1 genaTb BbIBOAbI NO U3YYEHHOMY MaTepuany;



— paboTaTb C AONONHUTENIbHBIMU UCTOYHMKAMU MHPOPMALIMKN, MCNONb30BaTb A1 NOMCKA MHGOPMALMM BO3SMOXKHOCTU NHTEpHET];

— nNpeAacTaBAATb U3YUYEHHbIA MaTepunan, UCNONb3YyA BO3MOMNKHOCTU KOMMbIOTEPHbIX TEXHOIOTUA.

CopgepaHue yyebHoro npegmerta
8 Knacc

CopgepaHue yyebHoro npegmerta

Pasgen 1. MecTo yenoBeKa B CUCTEME OpraHMYeckoro mupa (2 )

YenoBeK KaK YacCTb KMBOM npupoapl. MecTo yesioBeKa B CMCTEME OpraHMYeckoro mmpa. YepTbl CXOACTBA YENOBEKA N KUBOTHbIX. CXOACTBO n
pa3nanymnAa YyenoBeKa u ‘-Ie}'IOBeI-(OO6pa3HbIX ob6e3bsAH. Yenosek pa3yMHbIl‘;1.

JdemoHcTpauyma:

e CKenetbl YeNOBEKA M NO3BOHOYHbIX.
e Tabnuupl, CXeMbl, PUCYHKM, PACKPbIBAIOLLME YEPTbI CXOACTBA YE/I0BEKA U MKUBOTHbIX.
MpegMmeTHble pe3ynbTaTbl 06yYeHUs

Yyawmeca A0NKHbI 3HATb:

— NPU3HaKu, AOKa3biBaowmne poacTeso Ye/10BEKA U
*KMBOTHbIX. Yyalmeca JONKHbI YMETb:

— aHaNM3MpPOoBaTb 0COBEHHOCTU CTPOEHUA YeNoBEKA U Ye/T0BEKOOOPa3HbIX 06€e3bsAH, A PEBHUX NPEAKOB Ye/I0BEKA, NPeACTaBUTeNel PA3IUYHbIX
pac.

Pasgen 2. NMpoucxoxkaeHue Yenoseka (2 u)

Buonormyeckne u coymanbHble pakTopbl aHTPOMNOCOLMOreHesa. ITanbl aHTponoreHe3a 1 GakTopbl CTAHOB/IEHUA YenoBeKa. Pacbl YenoBeKa, Ux
NPOUCXOXKAEHME N eANHCTBO.



JemoHcTpaumna:
e Mogenb «[lponucxoxaeHue yenoseKka».
e Moaenn ocTaTKoOB MaTepuranbHOM NepBOObLITHOM Ky/IbTYypPbl YE/IOBEKA.
e U30bparkeHne npeacTaBUTeIen PasIMUHbIX pac YesoBeKa.
MpeameTHble pe3ybTaTbl 06yYyeHUs

Yyauwimeca gomKHbl 3HaTb:

— buonormyeckue u coyunanbHble d)aKTOpr dHTpOnoreHesa,
— OCHOBHbI€ 3Tanbl 3BO/IKOLUN HENOBEKA;

— OCHOBHbI€ 4epPTbl pacC 4esioBEKaA.

MeTanpeameTHble pe3ybTaTbl 06yyeHUs

Yyalumecs gOoNKHbl YMETb:

— paboTatb ¢ yuebHMKOM, pabouei TeTpaabto U ANAAKTUYECKMMU MaTepManaMm, COCTaBAATb KOHCMEKT Nnaparpada yyebHuKka 4o u/unm nocne
M3y4YeHUs MaTepurana Ha yPoKe;

— pa3pabaTbiBaTb NAAH-KOHCMEKT TEMbI, UCNOb3YA PAa3Hble UCTOYHUKN MHPOPMaLUW;

— rOTOBWUTb YCTHblE COODLLEHMA U MMCbMEHHbIe pedepaTbl Ha 0CHOBE 0606LWeHNA HGOPMaLMKM yYebHMKA U AONONHUTENBHbBIX UCTOYHUKOB;
— NONb30BaTbCA MOUCKOBbIMU cUCTEMamm MIHTepHeTa.

Paspgen 3. Kpatkaa nctopma pasBuUTUA 3HAHUI O CTPOEHUM U GYHKLMAX OpraHM3ma yenoseka (1 u)

HayKku o yuenoseKe: aHaTomus, Gnsnonorms, rmrmeHa. Bennkne aHatomol U dpmusmnonoru: f'mnnokpat, Knasguin NaneH, AHgpeac Besanumi.
JemoHcTpauma:

e [lopTpeTbl BENMKUX Y4EHbIX — aHAaTOMOB U GM3N0JIOrOB.



MpegMmeTHble pe3ybTaTbl 06yYeHUs

Yyauimecs A0NXKHbI 3HATb:

— BK/1af, OTEYECTBEHHbIX YYEHbIX B Pa3BUTME 3HAHMI 06 OpraHn3me YenoBeKa.

KnetoyHoe cTpoeHue opraHM3ama. TKaHWU: anuTennanbHble, COeANHUTENbHbIE, MblleYHble, HepBHaA. OpraHbl YenoBevyeckoro opraHusma. Cucremol
opraHoB. B3anmocsa3b OpraHoB U CUCTEM OpPraHOB Kak OCHOBA romeocTasa.

JdemoHcTpauyma:

e Cxembl CTPOEHUSI CUCTEM OPraHOB Ye/I0BEKa.
MpakKTnyeckne paboTsbi:

1. W3yyeHWe MMUKPOCKOMMUYECKOTO CTPOEHMUA TKAHEN.

MpegmeTHble pe3ynbTaTbl 06yYeHUs

Yyauwmeca goMKHbl 3HaTb:

— OCHOBHbIE€ MPU3HAKKN OPraHn3ma
yenosekKa. Yyawmeca 00N KHbI YMETb:

— Y3HaBaTb OCHOBHbIE CTPYKTYPHblIE KOMMOHEHTbI KNIETOK, TKaHen Ha Ta6nmu,ax M MUKponpenapaTax;

— YCTaHaB/1MBaATb U 06BACHATL B3aMMOCBA3b mexay CTpoeHnem n d)YHKLI,MﬂMM KNEeToK TKaHeﬁ, OpraHoB N UX CUCTeM.

— BbINONHATL NabopaTopHble PaboTbl NO4 PYKOBOACTBOM YUUTENS;

F'ymopanbHasn perynauma. *enesbl BHyTpeHHeN cekpeunn. TOPMOHbI U UX posb B 06MeHHbIX Npoueccax. HepBHO-rymopanbHas perynaums.

JemoHcTpauma:



CxeMbl CTPOEHMA IHAOKPUHHbIX Kenes.

Tabaunubl, UANKOCTPUPYIOLLME CTPOEHME, BUONOrMYECKYHO AKTUBHOCTb M TOYKN MPUIONKEHNA TOPMOHOB.
doTorpadmm 601bHbIX C PA3TNYHBIMKU HApYLWEHUAMU GYHKLMA SHAOKPUHHDBIX XKenes.
HepsHana perynauma.

3HayeHne HEPBHOM CUCTEMDbI.

LeHTpanbHasa 1 nepndpepuyeckas HepBHbIE CUCTEMDI.

BeretaTmMBHaA U cOMaTUYECKas YacCTU HEPBHOM CUCTEMDI.

PedneKc; npoBeseHne HEPBHOIrO MMMYbCA.

CtpoeHue 1 GyHKLMM CNMHHOTO MO3ra, OTAE/10B r0/IOBHOMo MO3ra.

Bonblwme nonywapua ronosHoro mosra. Kopa 60nblmx nonywapum.

3HayeHMne Kopbl HONbLINX NONYLWAPUI U €€ CBA3M C APYTMMKU OTAENAMM MO3Ta.
OpraHbl 4yBCTB (aHaNM3aToOPbI), X CTPOEHUE N GYHKLINK.

CTpoeHune, GYHKLUN U TUTUEHA OPraHOB 3peHUA.

CTpoeHue 1 dyHKLUMKM OpraHoB cayxa. MpeaynpexxaeHne HapyLweHui cayxa.

OpraHbl 0cA3aHKA, BKyca, 06OHAHMA.

e [UrneHa opraHoB YyBCTB.

JdemoHcTpauma:

e Mopaenm ronoBHOro Mmosra, OpraHoB 4YyBCTB.
e Cxembl pedneKTopHbIX Ayr 6e3ycnoBHbIX pedIeKcos.
NabopaTtopHble paboTbl:

1. W3yyeHue roNoBHOro Mo3ra YesioBeKa (Mo mynsaxkam).
2. W3yyeHue nameHeHMA pasmepa 3paydka.
MpegMmeTHble pe3ynbTaTbl 06yYeHUs

Yyawmeca A0NKHbI 3HATb:

— POJIb PErYNATOPHbIX CUCTEM;

— MeXaHM3M AeiCTBUA FOPMOHOB.
Yyaumecs A0MKHbI YMETb:

— BblABNATb CyLWWECTBEHHbIE NPU3HAKU CTPOEHUNA U d)yHKLI,MOHVIpOBaHVIﬂ OpraHoB 4yBCTB,

— cobntogaTb Mmepbl NPodUAAKTMKN 3a601eBaHNI OPraHOB YyBCTB.

MeTanpeameTHble pe3ynbTaTbl 06y4eHun



Yyawmeca gonKHbl YMETb:
— 0606LWaTb U genatb BbIBOAbI MO U3YYEHHOMY MaTepuany;

— paboTaTb C AONONHUTENbHBIMU UCTOYHUKAMU MHPOPMaLMM, UCMO/b30BaTb A/ MOMCKa MHPOPMaLMM BOSMOXKHOCTM MHTepHeTa;
— NPeACTaBAATb U3yHEHHbIN MaTepua, UCMOAb3ys BO3SMOMXKHOCTM KOMMbIOTEPHbIX TEXHONOTUA.

— BbINONHATL NabopaTopHble paboTbl NO4 PYKOBOACTBOM YUYUTENS;

Pasgen 6. Onopa v geukeHue (8 u)

CKeneTt 4enoBeKa, €ro OTAEe/bl: OCEBOW CKeNeT, CKeNeT MosAcoB KoHeyHocTel. OcobeHHOCTM CKefeTa YeNOBEKa, CBA3aHHble C TPYAOBOWM
AEeATENbHOCTbIO M NpAMoxoXaeHnem. CocTaB M CTpoeHue KocTel: TpybuaTbie rybuyatbie KOcTU. PocT KocTei. Bo3pacTHble M3MEHEHMA B CTPOEHUM
KocTel. Tunbl coeanHeHUn KocTell. 3aboneBaHns ONOPHO-ABUraTENbHON CUCTEMBI M X NPOodPUNAKTUKA. MblwedyHaa cuctema. CTpoeHue n passutue
MbiwL. OCHOBHble Tpynnbl Mbiwl, UX GYHKUMU. PaboTa MbilwL; CTaTUYECKas M AMHAMUYecKaa Harpysku. Posib HEPBHOW CUCTEMbI B perynauuu
PaboTbl MbiWL, . YTOMAEHWE MbILIL, POJib aKTUBHOIO OTAbIXa B BOCCTAHOBAEHUN aKTUBHOCTU MbILEYHON TKaHWU. 3HAYEHNEe PU3NYECKON KyNbTypbl U
peXxuma Tpyaa Aaa npaBuabHOro GpopmMmnpoBaHMA ONOPHO-ABUIaTENIbHOM CUCTEMDI.

JdemoHcTpauyma:

e CKener YyesioBeKa, OTAE/NbHbIX KOCTEN.
e Pacnunbl KocTem.

e [pnémbl OKa3aHMA NepPBOM NOMOLLM NPU NOBPEXKAEHUAX (TPAaBMAX) ONOPHO-ABUTAaTEIbHON CUCTEMDI.

NabopaTtopHble paboTbi:

1. W3y4yeHue BHELIHEro CTPOEHMA KOCTEN.
2. M3mepeHune maccbl U pocTa CBOEro
opraHusma. Mpaktnyeckue paboTbi:

1. BbiaBneHWE BAUAHUA CTaTUCTUYECKOM U AMHAMMYECKON PaboTbl HA YTOM/IEHWE MbILUL,
MpegMmeTHble pe3yibTaTbl 06yYeHUs

Yyaumecs AONKHbI 3HaTb:

— YaCTU CKeJieTa 4Ye/10BeKa,



— XMMUYECKUI COCTaB N CTPOEHMNE KOCTEN;

— OCHOBHbIE CKeJIeTHble MbiLLbl
yesnoBeKa. Yyalmeca O0/1KHbl YMeTb:

— pPacCno3HaBaTb YaCTu CKesleTa Ha HAarnAAaHbIX I'IOCO6VIFIX,'
— HaXo4uUTb Ha HAarnAAHbIX nocobunsax oCHOBHbIE MblLWLbI;

— OKa3blBaTb NepPBYLO AOBpa‘-IE6HyIO NMOMOLLb NpU nepesiomax.

MeTanpeameTHble pe3ynbTaTbl 06yyeHUs

Yyalumecs goNKHbl yMETb:

— 0606WaTh 1 genaTb BbIBOAbI NO U3yYEHHOMY MaTepuany;

— paboTaTb C AONONHUTENbHBIMU UCTOYHUKAMU MHDOPMALMM, UCMONb30BaTb A1 MOMCKa MHPOPMALMM BOSMOXKHOCTM MHTEpHETa;
— NpeacTaBAATb U3YUYEHHbI MaTepuan, UCNONb3YA BO3MOMNKHOCTU KOMMbIOTEPHbIX TEXHO/IOTUA.

— BbINONHATL NabopaTopHble PaboTbl NOL PYKOBOACTBOM YUYUTENS;
Pasgen 7. BHyTpeHHAs cpena opraHuama (4 4)

MoHATME «BHYTPEHHAA cpefa». TKaHeBan XUAKOCTb. KpoBb, €€ cOCTaB M 3HavyeHMe B obecneyeHnn XKunsHeaeAaTeNbHOCTU opraHn3ma. KnetouHble
3N1EMEHTbl KPOBW: 3PUTPOLMUTLI, JIEMKOUUTbI, TpombouuTbl. [Mnasma Kposu. CBEpTbiBaHWE KposW. [pynnbl Kposu. Jlumda. UmmyHwuTeT.
NHdeKuMOHHbIe 3aboneBaHuAa. [MpeaynpegutenpHble NpuBUBKK. [epennBaHue Kposwu. [oHopcTBo. 3HadyeHue pabom /1. llacmepa u U. W.
MeyHukosa

B 06s10cmu uMMyHUMema.
JemoHcTpauma:

e Cxembl M Tabanubl, NOCBALLEHHbIE COCTABY KPOBU, FPYMNMNam KpPOBMU.
MpakTnyeckue paboTsbl:



1. WM3y4yeHue MUKPOCKOMNUYECKOTO CTPOEHUA KPOBMU.

MpegmeTHble pe3ynbTaTbl 06yYeHUs

Yyauwmecs goNKHbl 3HATb:

— NPWU3HAKKN BHYTPEHHEN cpeabl OPraHnU3Ma;
— MPU3HAKN UMMYHUTETA;

— CYLLHOCTb NPUBMBOK M UX 3HAYEHME
Yyalmeca f0NKHbl YMETb:

— CpaBHUBATb MeXKay Coboi cTpoeHMe N GYHKLUM KNETOK KPOBMU;

— 06bACHATL MEeXaHU3Mb! CBéprIBaHVIﬂ M nepenmBaHnA KPoBU.

MeTanpeameTHble pe3ynbTaTbl 06yyeHun

Yyawmecs foNKHbl YMeTb:

— 0606WaTb M AeNaTb BbIBOAbLI MO M3yYEHHOMY MaTepuany;

— paboTaTb C JONONHUTENbHBIMW UCTOYHUKAMM MHPOPMALMKM, UCNOIb30BATb A/1A NOMCKA MHPOPMaLMM BO3SMOXKHOCTM NIHTepHETa;
— NPeACTaBAATb U3yYEHHbIN MaTepua, UCNONb3ys BOSMOXKHOCTM KOMMbIOTEPHbIX TEXHONOTUN.

— BbINONHATL NabopaTopHble PaboTbl NOL PYKOBOACTBOM YUYUTENS;

Pasgen 8. TpaHcnopT BewecTs (5 u)

Cepaue, ero CTpoeHue 1 perynauus geatenibHoCcTU. Bonblioi n manbiii Kpyru KposoobpaleHus. JiumdoobpalueHue. [IBUKEHNE KPOBU MO
cocysam. KposaHoe aasneHune. 3aboneBaHNs opraHoOB KPOBOOBPALLEHMA, UX NPeaynpeXKaeHue.

JemoHcTpauma:



e Mogenb cepgua YyenosekKa.
e Tabanupbl M CXeMbI, UINOCTPUPYIOLLME CTPOEHNE KNETOK KPOBM M OPraHOB KPOBOOOpaLLeHNA.
MpaKTnyeckune paboTbl:

1. UsmepeHMe KpOBAHOIo AaBNEHUA.
2. OnpegeneHue nyabca v NOACYET YMC/Ia CEPAEYHbBIX COKPALLLEHWUNA.
MpeameTHble pe3ynbTaTbl 06y4eHUs

Yyauwimeca gomKHbl 3HaTb:

— Cyuw,eCTtBeHHble NPU3HAaKN TPAHCNOPTa BeLWweCTB B
opraHunsme.

Yyauimeca JonXHbl ymeTb:
— Pa3aindaTb 1 ONUCLIBATb OPraHbl KpOBeHOCHOVI n !'IMMd)aTM‘-IeCKOl‘;I CUCTem;
— U3MEPATb NYyNbC U KPOBAHOE OaB/1EHUNE;

— OKasblBaTb NepByIo A40BpaYebHY0 NOMOLLb NPU KPOBOTEYEHUSIX.

MeTanpeameTHble pe3ynbTaTbl 06yyeHUs
Yyalumecs goNKHblI YMETb:
— 0606WaThb U genaTb BbIBOAbI NO U3yYEHHOMY MaTepuany;

— pa6OTaTb C AONONHUTENbHbIMU NCTOYHUKaMU MHd)OpMaLI'MM, MCNnonb30BaTb 4214 MOUCKa MHd)OpMaLI,MM BO3MOXHOCTH VIHTepHeTa,'

— NPeACTaBAATb U3yHEHHbIN MaTepuan, UCMONb3ys BOSMOMKHOCTM KOMMbIOTEPHbIX TEXHOIOTUA.
— BbINONHATL NabopaTopHble PaboTbl NOA PYKOBOACTBOM yUnUTENA

Pasgen 9. AbixaHue (5 u)



MoTpebHOCTb OpraHM3Ma YesioBeKa B Kucnopoae Bosayxa. OpraHbl AbIXaHUs, UX CTPOeHMeE. [bixaTe/ibHble ABUXKEHUS. [a3000MeH B NETKUX,
TKaHAX. [lepeHoc rasos spuTpoOLMTaMKN 1 NAAa3MON KPpoBU. Perynauns abixaHua. MickyccTBeHHOe AbixaHue. [onocoBoi annapar.

JdemoHcTpauma:

e Mogenu ropTaHu, NErKuUX.

e Cxembl, UNIOCTPUPYHOLLME MEXAHU3M BAOXA U BblA0OXa, NPUEMbI UCKYCCTBEHHOTO AbIXaHWA.
NabopaTtopHbie paboTbl:
OnpeaeneHune 4acToTbl AblXaHuWA.

MpeameTHble pe3ynbTaTbl 06yYyeHUs

Yyauimeca g0KHbI 3HATb:

— OpraHbl gblXaHUA, UX CTPOEHNE U d)yHI-(LI,VII/I;

— FUrMeHUYecKne mepbl U Mepbl NPOPUNAKTUKMN NETOYHBIX
3aboneBaHuit. Yyalimecs AONKHbI YMETb:

— BblABNATb CyLWWLECTBEHHbIE NPU3HAKU AblxaTeﬂbHOVI Cncrtembl, npoueccbl AbIXaHUA U ra3oo6meHa;

— OKa3biBaTb nNepeyro p,ospaqe6Hy|0 NOMOLUb NPU cnaceHn ytonarwowero n oTpaBaeHNUM yrapHbiMm ra3om.

MeTanpeameTHble pe3ynbTaTbl 06yyeHun

Yyawmecs AONKHbI YMETb:

— 0606WaTb M AeNaTb BbIBOAbLI MO M3yYEHHOMY MaTepuany;

— paboTaTb C JONONHUTENbHBIMW UCTOYHUKAMM MHPOPMALMKM, UCNOIb30BATb A/1A NOMCKA MHPOPMaALMM BO3SMOXKHOCTM NIHTEepHETa;
— NPeACTaBAATb U3yYEHHbIN MaTepuan, MCNOb3ys BOSMOXKHOCTA KOMMbIOTEPHbIX TEXHONOTMNA.

— BbINONHATL NabopaTopHble PaboTbl NO4 PYKOBOACTBOM YUYUTENS;

Pasgen 10. NuwesapeHue (5 y)



MuTaTeNbHble BELECTBa U NULLEBbIE NPOAYKTbI. MOTPebHOCTL YeN0BEKA B MULLE U NUTATENbHbIX BelecTBax. ButamuHbl. MNuwesapeHne. CTpoeHue

1 GYHKLMM OpraHoB nuiesapeHusa. MNuesapuTesibHble Kenesbl: NeYeHb U NoAKeNyA04HAA Kenesa. Tanbl NPoLeccoB NULLEBAPEHUS.
UccnedosaHus W. . lNasnosa 8 06aacmu nuuwjesapeHus.
JemoHcTpauma:

e Mogenb Topca Yenoseka.
e  MynaXu BHYTPEHHUX OPraHoB.
MpakTnyeckue paboTbl:

1. Bo3aencTBme CAOHbI — Ha Kpaxmarn.
NabopaTtopHble paboTbl:

OnpeaeneHne HOPM PaLMOHANbHOIO NUTaHKA.
MpeameTHble pe3ynbTaTbl 06yyeHUs

Yyauwmeca goMKHbI 3HaTb:

— OpraHbl I'IMLLI,eBapMTefIbHOﬁ CUCTEMbI;

— rMIrMeHnYeckne mepbl U Mepbl NPOGUNAKTUKMN HapyLIeHUA PaboTbl NULLEBAPUTENbHOM
cuctembl. Yyalmecs SOMKHbI yMeTb:

— XapaKTepn3oBaTb NULLEBAPEHUE B PA3HbIX OTAENAX I'IMLLLEBapMTeJ'IbHOVI CNCTembl.

MeTanpeameTHble pe3ynbTaTbl 06yyeHun

Yyawmecs AONKHbI yMETb:

— 0606WaTb M AeNaTb BbIBOAbLI MO M3yYEHHOMY MaTepuany;

— paboTaTb C 4ONONHUTENbHBIMU UCTOYHMKAMM MHPOPMALMM, UCNOIb30BATb A1 NOMCKA MHPOPMaALMM BO3MOMXKHOCTM MIHTEpHETa;

— NpeacTaBAATb U3YYEHHbIM MaTepuan, UCNONb3YA BO3MOXKHOCTU KOMMNbIOTEPHbIX TEXHOIOTUA.



— BbINONHATL NabopaTopHble PaboTbl NO4 PYKOBOACTBOM YUUTENS;

O6uan xapakTepncTMka obmeHa BeLLLEeCTB U 3Hepruun. MaacTUYecKnii U sSHepPreTMYecknin obmeH, Nx B3aMMOCBA3b.

BuTamuHbl, nx ponb B obmeHe BeuwlecTs. NMNoBUTaMmmnHo3. N’MNepBUMTaMmnHOS.

MpeameTHble pe3ynbTaTbl 06yYyeHUs

yHaU.I,MeCﬂ AO0/1KHbl 3HATb:

— 0co6eHHOCTM NNACTUYECKOro U HepreTnyeckoro obmeHa B OpraHn3me 4enoBeKa,
— POJib BUTAMUHOB.
Yyauwmeca gomKHbl YMETb:

— BblABNATb CyLWWLECTBEHHbIE NPU3HAKA obmeHa BewecTs N npeBpalleHnA sSHeEpPrnn.

KoHeyHble NPOoAYyKTbI obmeHa BewecTB. OpI'aHbI BblaeneHma. Noyku, nx CTpoeHne n d)YHKLI,MVI. O6pa3OBaHme MO4n. PONb KOXKM B BblBeAEHUU N3
OpraHn3ma nNpoayKTos obmeHa BewecTB.

JemoHcTpauma:

e Mogenb noyek.
MNpeameTHble pe3ynbTaTbl 06y4eHUs

Yyawmeca goMKHbl 3HaTb:

— OpraHbl MOLIeBbILI‘eJ]MTeIIbHOﬁ CNCTembl,

— Mepbl NPOodUAAKTUKKN 3a60NeBaHNIT MOYEBBIAENNTENBHOM CUCTEMBI.



CtpoeHune n GyHKUMN KOXKU. Ponb KOXKM B Tennoperynauumn. 3akanmsaHue. FlmrneHudeckue TpeboBaHus K ogexkae, ooysu. 3ab6oneBaHuns KOXKN U
nX npegynpexaeHue.

JemoHcTpauuma

o (Cxembl, UANIOCTPUPYIOLWME CTPOEHME KOXHbIX NMOKPOBOB Ye/10BEKA, MPON3BOAHbIE KOXMW.

MpegmeTHble pe3yibTaTbl 06yYeHUs

Yyauwimeca gomKHbl 3HaTb:

— CTpOEeHMe U GYHKLNWN KOXKMU;

— rMrmeHunYeckme TpeboBaHUA NO YXOA4y 3a KOMKEW, HOrTAMM, BONIOCaMK, 0BYBbIO U
ofexaon. Yuyaumecs A0NKHbl YMETb:

— 06BACHATb MEXaHU3M TEPMOpPErynaLnu;

— OKa3blBaTb NePBYO NOMOLb NMPU NoBpeXO4EHUA KOXKN, TENSTOBLIX N CONHEYHbIX YAapaXx.

Pasgen 14. PaamHoxeHue un passutune (3 4)

CucTema opraHoOB PasMHOXKEHUA: CTPOeHMe U rTMrneHa. OnnogoTeopeHme. BHyTpuyTpobHoe pa3sutue, poapl. Jlaktauma. PocT u passutue
pebéHKa.

MnaHMpOBaHUE CEMbMU.
MpegMeTHble pe3ynbTaTbl 06yYeHUs
Yyawmecs A0NKHbI 3HATb:

— CTpoeHMe 1 GpYHKLMN OPraHOB MONOBOI CUCTEMbI YE/TOBEKA;

— OCHOBHbI€ 3Tanbl BHyTpMVTpO6HOFO M BO3PACTHOIo pa3BnUTUA YE/TOBEKA.

Pasgen 15. Bbicwana HepBHan AeaTenbHOCTb (5 u)



Pednekc — ocHoBa HepBHON aeaTenbHocTU. UccnedosaHus . M. CeyeHosa, W. T1. Nasnosa, A. A. YxmomcKoeo, I1. K. AHoxuHa. Buabl pedneKkcos.
®opmbl noseaeHns. OcobeHHOCTU BbICLIE HEPBHOM AeATENbHOCTM M NOBeAeHUA 4yenoBeKa. [o3HaBaTenbHble Mpoueccbl. TopMmoXKeHue. Tunbl
HepBHOM cucTtemMbl. Peub. MblwneHne. Co3HaHue. Buonornyeckme putmbl. COH, €ro 3HayeHne u rurmeHa. furmeHa ymctBeHHoro Tpyaa. Mamsarsb.
Amoumn. OcobEHHOCTN NCUXMKM YETOBEKA.

MpegMmeTHble pe3yibTaTbl 06yYeHUs
Yyawmecs AONKHbI 3HaTb:

— CTPOeHUe u BuAbl pepnekcos
— ocobeHHocT BH/1 yenoseka

— 3Ha4eHune CHa, ero d)a3b|.
Yyawmeca JoNXHbl YMETb:

— BbIAENATb CYLLLECTBEHHbIE NPU3HAKN NCUXUKN YEN0BEKa;
— XapaKTepu30oBaTb TUMbl HEPBHOWN CUCTEMDI.
Paspgen 16. Yenosek u ero 3goposbe (5 u)

CobntogeHne CaHUTAPHO-TUIMEHUYECKMX HOPM WM NpaBua 340poBOro o6pasa *KM3HW. OKasaHWe nepBol A0BpPayebHOM nomolwm npu
KPOBOTEYEHUU, OTPABNEHUWN YyrapHbIM rasom, CNaceHMM YTOMAKLWEro, TPaBMax, OXKOrax, 06MOpoKeHUU. YKpenseHue 340p0OBbA: ABUraTesbHas
aKTUBHOCTb, 3aKa/iMBaHWe. DaKTOPbl PUCKA: CTPeCChbl, TMNoANHaMKA, nepeyTomaeHue. BpeaHble NPUBbIYKM, UX BAMAHWE HA 340POBbE YeNoBeKa.
YenoseKk M OKpyxkKatowan cpesa. OKpyKalowas cpeaa Kak UCTOYHMK BelwecTB M 3Hepruu. Cpepa obuTaHus. MNpaBuna noBefeHUs YesoBeKa B
OKpY»KatoLen cpese.

MpakTnuyeckmne paboTbi:



1. M3yyeHWe NpMEMOB OCTAHOBKM apTEPUANbHOIO U BEHO3HONO KPOBOTEYEHWUA.
2. AHanus v oueHKa BAMAHUA Ha 340pOBbe YenoBeKa GaKTOPOB OKPYIKatoLLelr cpeabl.
MpeameTHble pe3ynbTaTbl 06yyeHUA

Yyauwmecs gonKHbl 3HATb:
— NPUEMbBI PaLIMOHA/IbHOW OPraHu3aummn Tpyaa v oTApIXa;

— OTpuuaTeIibHOE BINAHUE BPeAHbIX NMPUBbIYEK.
Yyauwimecs gomKHbl YMETb:

— cobnt04aTb HOPMbI IMYHOM TMTMEHBI U NPOPUNAKTUKM 3ab0NeBaHN;

— OKa3blBaTb NepByto ,D,OBpaLIE6HYIO nomMmoLlb.

MeTanpeameTHble pe3ynbTaTbl 0by4YeHUs

Yyalumecs gOoNKHblI yMETb:

— NNaHNpPOBaTb CO6CTBEHHyPO yqe6Hy+o AeATENIbHOCTb KaK CaMOCTOATENIbHO, TaK U NO4 PYKOBOACTBOM YHUTENA,
— Y4acTBOBaTb B COBMECTHOM AeATeENbHOCTU (pa60Ta B ManbiX rpynnax);

— pa6OTaTb B COOTBETCTBMMU C NOCTABAEHHOM 3a,c|,aqe171, NA1aHOM,

— BblAENATb NMaBHblE U CYyUW,ECTBEHHbIE MPU3HAKU I'IOHﬂTVIVI;

— COCTaBNATb OnncaHume O6'beKTOB;

— COCTaBNATb NPOCTbIE U CNOXKHbIE NJ1aHbl TEKCTQ,

— OCyLWeCTBNATb NOUCK U OT60p MHd)OpMaLI,MM B AOMNO/THUTENbHbLIX NICTOYHUKAX;

— BblABNATb NPUYNHHO-CNeACTBEHHbIE CBA3N,

— pa6OTaTb CO BCEMU KOMMNOHEHTAMMU TEKCTAQ;

— oueHuMBaTb CBOIO PaboTy N AeATeNIbHOCTb OAHOK/IACCHUKOB.



JINYHOCTHbIE pe3ynbTaTbl 06yYeHUn

— dopMMUpOBaHME OTBETCTBEHHOIO OTHOLLEHUSA K YYEHUIO, TPYAY;

— dopMMnpoBaHME LLESIOCTHOTO MUPOBO33PEHUS;
— popmMmmnpoBaHME OCO3HAHHOCTU U YBAXKUTE/IbHOTO OTHOLLEHUSA K KOJI/IEram, APYTMM NIOAAM;

— $GOpPMMNPOBAHNE KOMMYHUKATUBHOW KOMMNETEHLUM B ODLLLEEHUM C KOJIJIEFaMMU;

— dopmMpoBaHME OCHOB 3KONIOTMYECKOM KyAbTypbl.

CopgepxaHue yyebHoro npegmerta

9 Knacc

Paspen 1. BeepeHue (1 4)

MecTo KypCa B CUCTeme eCTeECTBEHHOHAYYHbIX ONCUMNNNNH, @ TaKXKe B 61onormMyecKnx HayKax. Uenu n 3agauun KypcCa. 3Ha4yeHune npegmeta onAa
NOHMMAHNA eANHCTBA BCEIO XKNBOTO N B3aMMO3aBUCUMOCTU BCEX yacTemn 6MOC(I)epr 3emnn.

Pasgen 2. CTpyKTypHan opraHM3aLma *KMUBbIX opraHn3mos (12 y)

Tema 2.1. Xumnyeckas opraHunsauma Knetku (5 )

DNeMEeHTHbIA COCTaB KAEeTKWU. PacnpoCTpaHEHHOCTb 3N1EMEHTOB, UX BKAag, B o06pasoBaHME XKMBOW MATEPUU N OOBEKTOB HEXMBOM MPUPOLbI.
MaKpo3aiieMeHTbl, MUKPO3/IEMEHTbI; UX BKNag B 0bpa3oBaHMe HEOPraHMYECKUX M OPraHUYeCcKUX MOJIEKY/N MBOro BeliecTBa. HeopraHuyeckue
MOJIEKY/Ibl KMBOMO BellecTBa. Boga; eé xmmmyeckme cBoncTBa U buonornyeckaa ponb. Connm HeopraHMYECKUX KUCNOT, UX BKNag B obecneyeHue
NPOLLECCOB XM3HEEATENbHOCTU U NOAAEPKaHNe romeocTasa. Ponb KaTUOHOB U aHMOHOB B 06ecneyeHMn NPOLLECCOB XM3HeaeATeNbHOCTU. Ocmoc U
OCMOTUYECKOE AaBNEHME; OCMOTUYECKOE MOCTYNJIEHWE MOJIEKYN B KNeTKy. OpraHM4Yeckne monekynbl. buonormyeckme nonammepbl — 6enku; ux
CTPYKTYpHaa opraHusauma. PyHKUMM GenkoBbix MONEKYN. Yrnesogbl, UX CTPOeHWe U buonornyeckaa posb. HKuMpbl — OCHOBHOW CTPYKTYPHbIM
KOMMOHEHT KAETOYHbIX MeMbBpaH WU UCTOUYHUK 3Heprun. JHK — monekynbl HacneactBeHHocTU. Peaynnmkauma OHK, nepepaya HacneacTBeHHOM
nHpopmauum 13 NOKONEHUA B NoKoseHUe. MNepenava HacnenCcTBEHHOM MHbOPMaLMK U3 sgpa B uMTOonNAasmMy; TpaHckpunumsa. PHK, eé cTpyKkTypa u
dyHKUMN. MHdopMaLUMOHHbIe, TPaHCNOPTHbIEe, pubocomanbHble PHK.



JemoHcTpaumnsa

e Ob6BbEMHbIE MOAENU CTPYKTYPHOM OpraHM3aummn BMoorMyeckmx noMmepoB — H6e/IKOB U HYK/IEMHOBBIX KMC/IOT, X CPaBHEHME C MOAENsMM
MCKYCCTBEHHbIX NOIMMEPOB (Hanpumep, NONNBUHUAXIOPUAOM).

MpegmeTHble pe3yibTaTbl 06yYeHUs

Yyauwimeca gomKHbl 3HaTb:

— MaKpPO3/1eMEHTbI, MUKPO3/1IEMEHTbI, X BKNaZ B 06pa3oBaHMe HEOPraHMYECKMX U OPraHUYECKMX MOIEKYA }KMBOFO BELLLECTBA;
— XMMUYECKMe CBOIMCTBA M BMONOTNYECKYIO POSib BOAbI;

— POJib KATUOHOB M aHMOHOB B 06ecneYeHn NPOLLECCOB XKU3HEeAEeATeIbHOCTY;

— YPOBHW CTPYKTYPHOM OpraHM3aumm 6e1K0oBbIX MONEKY;

— NPUHUMNbI CTPYKTYPHOM OpraHm3aumnm u GyHKLMN YINeBoa0B;

— NPUHUMNbI CTPYKTYPHOM OpraHmM3aumnm u GyHKLMN }KNPOB;

— CTPYKTYpPY HyKnenHoBbix Kncnot (AHK n PHK).

Yyauwmeca AONXKHbI YMETb:

— 06bACHATbL NPUHUMN AencTBMA pepMeHTOB;

— XapakTepun3oBaTb GyHKLUMM BEeNKos;

— OTMeYaTb SaHEPreTU4YEeCKYro Poaib YrnesogoB U NA1aCTUYECKYHO d)yHKLI,VIPO Kunpos.

Tema 2.2. O6meH BewecTs M NpeobpasoBaHne SHEPTUN B KneTke (3 u)

O6bmeH BeLLecTB M NpeBpaLLLeHMe SHEPTMM B KeTKe. TPaHCMOoPT BELWECTB Yepes KAeToYHYo membpaHy. MnHo- n daroumTos. BHyTpMKNeTouHOe
NULLEBAPEHME U HAKOMNIEHNE SHEPTUK; PacLLLenIeHne INoKo3bl. BUOCMHTE3 BeNKoB, KNPOB M YINeBOLOB B KNETKe.



MpegMmeTHble pe3ybTaTbl 06yYeHUs

Yyawmeca gomKHbl YMeTb:
— onucbiBaTb 0OMEH BELLECTB U MPEeBPaLLEHUE IHEPTUN B KJIETKE;

— NpMBOAUTL NOAPODOHYIO CXxemy npouecca buocuHTesa b6enkos.

Tema 2.3. CTpoeHue 1 GyHKLUN KNETOK (5 4)

MpoKapuoTUYeCKNe KNeTku: dopma un pasmepsbl. Liutonnasma 6aktepmanbHoli Knetku. OpraHnsaumnsa metabonmsma y npoKapuoT. FeHeTUYeckuni
annapat 6aktepuii. CnopoobpasoBaHune. PasmHoxeHne. MecTo M ponb MPOKapuoT B BuoueHo3ax. dyKapuoTuuyeckasa KneTka. LuTtonnasma
3YKapMOTMYECKOM KneTku. OpraHennbl uMtonnasmbl, UX CTPYKTypa M yHKUMU. LiMTOCKener. BKAOYEHMA U UX PONb B MeTabonuM3me KNETOK.
KnetoyHoe AApO — UEHTP YNpaBAEHUA XU3HEAEeATeNbHOCTbIO KAEeTKU. CTPYKTYpbl K/AETOYHOro sApa: AgepHas 0060/7104Ka, XPOMATUH
(reTepoxpomaTuH), aapbiwKo. OCOBEHHOCTU CTPOEHMA PACTUTENBHON KNeTKWU. [leneHne KNeTok. Knetkn B MHOrokNeTo4yHomMm opraHmsme. MoHaTue o
ANdPepeHLMpPOBKE KIETOK MHOFOK/IETOYHOrO OpraHusma. MUTOTUYECKMI UMKA: UHTepdasa, peaynavkauma OHK; mutos, ¢asbl MUTOTMYECKOTrO
AeNneHus 1M npeobpasoBaHMA XPOMOCOM. BMONOTMYECKUI CMbICN M 3HayeHMe MUTO3a (becrnonoe pasmHOXKEHWE, POCT, BOCMO/IHEHME KAETOUYHbIX
notepb

bU3MONOrNYECKMX M NAaTONOTNMYECKMX YCNoBUAX). KneTouHaa Teopus CTpoeHMa opraHM3moB.
JemoHcTpauuma

MpUHUMNNANbHbIE CXEMbI YCTPOMCTBA CBETOBOIO M 3/IEKTPOHHOIO MMKPOCKONaA.

CxeMmbl, UANOCTPUPYIOLLME METOAbI NPEnapaTUBHON BUOXMMUM U UMMYHONOTUN.

Mopaenu Knetku.

Cxembl CTPOEHUA OPraHONA0B PACTUTE/IbHOM U *KUBOTHOM KNETOK.

MuKponpenapaTbl KN1eTOK PaCTEHUMN, *KUBOTHbIX U OAHOKAETOYHbIX FPUOOB.

Durypol MUTOTUYECKOTO AEeNEHMA B KNETKAX KOPELUKA IyKa Mo MUKPOCKOMOM M Ha CXeMe.
MaTepuanbl, pacckasbiBatowme o 6norpadmax ydeHblx, BHECLUNX BKAAA, B Pa3BUTUE KETOYHOM TEOPUN.

MpakTnuyeckmne paboTbi:



*
2. W3y4yeHue KNeToK BaKTepui, pacTeHUM U XKMBOTHbIX HA FTOTOBbIX MMKpOMNpenapaTax .

MpegMmeTHble pe3yibTaTbl 06yYeHUs

y‘-IaIJJ,MeCFI AO0J1XKHbl 3HATb:
— onpeaneneHunA NOHATUMN «NPOKapUOoTbl», «K3YKAPUOTbI», KXXPOMOCOMbI», KKAPUOTUM», KMUTO3»,

— CTPOEHME NPOKAPUOTUYECKOM KNIETKU;

— CTpOEeHMe NPOKapUoT (baKTepumn 1 cMHeseéHble Bogopocau (LmaHobakTepun));

— CTPOEHME 3YKapUOTUYECKOW KNETKY;

— MHoroobpasune sykapuoT;

— 0COHEHHOCTUN CTPOEHMA PACTUTENBHOMN N }KUBOTHOM KNETOK;

— INaBHbIE YaCTU KNETKU;

— opraHouabl LMTONa3Mbl, BK/IOYEHWUSA;

— CTagMu MUTOTUYECKOTO LUUKNA U CODbITUA, MPOUCXOAALLME B KNETKE Ha KaXKA0W U3 HUX;
— NONOXKEHMUA KNETOYHON TEOPUM CTPOEHUA OPraHU3MOB;

— BMONOrMYECcKniA CMbICT MUTO3a.

Yyauwmeca JoMKHbI YMETb:

— XapaKTepun3oBaTb MeTabonM3M Y NPOKapUOT;

— ONMCbIBaTb FEHETMYECKMI annapaT bakTepuit;

— ONMCbIBaTb NPOLLECCHI CNOPO06PA30BAHMA U PA3MHOXKEHUA MPOKAPUOT;

— 006BACHATbL MECTO M POJib MPOKApMOT B buoLeHo3ax;



— XapaKkTepnsoBaTb GYHKUUM OPraHONAOB LMTOMNAa3Mbl, 3HAYEHME BKHOYEHUIN B XKU3HEAEATEIbHOCTU KNETKY;

— ONUCbIBaTb CTPOEHME U QYHKLMM XPOMOCOM.

MeTanpeameTHble pe3ynbTaTbl 06y4eHun

Yyauimecs gomKHbl YMETb:

— COCTaB/IATb CXEMbI U Ta6J'IVILI,bI ANA UHTerpaumm nonyyYeHH»bIX 3HaHMl‘;1,'

- O606I.Ll,aTb M AenaTtb BblIBOAbI MO NU3YYEHHOMY MaTeEPUANY,

- pa6OTaTb C AONONHUTENBbHBIMU NCTOYHUKaMU VIHd)OpMaLI,VIVI M 1UCNos1b30BaThb X ON1A NOUCKA HeO6XOﬂ,MMOI'O maTepuana;
— NpeactaBaATb M3y‘-IeHHbIl‘;I maTepunan, Ucnosib3ya BO3SMOKHOCTU KOMMbOTEPHbIX TeXHOI'IOI'Mﬁ,'

— 0b6bACHATL PUCYHKHN U CXeMbl, NpeacTaB/IEHHbIE B yqe6Hm<e;

— CaMOCTOATE/IbHO COCTaB/IATb CXeMbl NPOLLECCOB, MPOTEKALWUNX B KNETKe, N «KMPUBA3bIBAaTb» OTAE/IbHble UX 3TaNbl K Pa3/IM4YHbIM KNEeTOYHbIM
CTPYKTYpPam,

— UNAKOCTPUPOBATb OTBET I'IpOCTel‘/‘ILLIMMM cXemMmamMmu n pUCyHKamu;

— pa6OTaTb C MUKPOCKONOM N U3roToBAATDL I'IpOCTel‘/iLLIMe npenapartbl 4N MUKPOCKONMNYECKOro nccanegoBaHumAa.

Pasaen 3. PaaMHOXeHMEe U UHAMBUAYAIbHOE Pa3BUTUE OpraHn3moB (5 u)

Tema 3.1. PaaMHO»KeHMe opraHn3mos (2 4)

CywHocTb M GopMbl PAasMHOMKEHUA OPraHM3mMoB. becnonoe pPasmMHOMKEHWEe PaCTEeHUIM U KUBOTHbIX. M0S0BOE PA3MHOMKEHWE MKUBOTHbLIX W
pacTeHuii; obpa3oBaHMe MONOBbIX KNETOK, OCEMEHEHWEe U ONNoAoTBOpeHue. Buonormyeckoe 3HayeHMe MOMOBOrO PasMHOMEeHWUA. MameToreHes.
Mepuoabl 06pa3oBaHMA MNOMOBLIX KAETOK: PAa3MHOMEHWe, PoCT, co3peBaHue (melio3) M ¢dopmMpoBaHWE MNONOBbIX KneTok. OcobeHHocTH
cnepmartoreHesa u osoreHesa. OnaoaoTeopeHue.



JemoHcTpauuma

MnakaTbl, UANOCTPUPYIOLLME CNOCOBbI BET€TaTUBHOIO Pa3sMHOXKEHMA NI0A0BbLIX AEPEBLEB U OBOLLHbIX KyNbTyp. MUKponpenapaThl ANLEKNETOK.

doTorpadumn, oTpaxatolme pasHoobpasne NOTOMCTBA Y O4HOWN Napbl poguTenei.

MpegmeTHble pe3yibTaTbl 06yYeHUs

Yyauimeca g0KHbI 3HATb:

— MHoroobpasune ¢popm 6ecnosoro pasMmHOMKEHMA U rPYNMbl OPraHM3MOB, 419 KOTOPbIX OHWU XapaKTePHbI;
— CYLLHOCTb MOJIOBOTO Pa3MHOMEHMA U ero 6MoNorMyeckoe 3HaYeHue;

— npouecc rameToreHesa;

— Meno3 1 ero bUoNornMyeckoe sHayeHue;

— CYLLHOCTb ON/IOAOTBOPEHMUA.

Yyalumecs gOoNKHbl YMETb:

— XapaKTepu3oBaTb bMonormyeckoe s3HayeHne 6ecrnonoro PpasmHoOXeEHUSs;

— 0b6bACHATb npouecc Me17103a, I'IpMBO,CI,ﬂLLI,MVI K o6pasoBaHmo ran1ongHbIX ramMerT.

Tema 3.2. MHaAnBMAYyanbHOE Pa3BUTME OpraHM3MOB (OHTOreHes) (3 u)

OMO6pUOHaANbHbIM nepuos pa3suTMA. OCHOBHble 3aKOHOMEPHOCTM ApobneHuA; ob6pa3oBaHME OAHOCNOMHOrO 3apoAblla — 6aactynbl.
FacTpynaums; 3aKOHOMEpPHOCTM 06pa3oBaHUA ABYC/OMHOrO 3apogbia — ractpybl. [lepBUYHbBIN OpraHoreHes U AanbHelwas audpdepeHUMpPOoBKa
TKaHel , opraHoB U cuctem. MocTamMb6pUOHaNbHbIA Nepuog passuta. Popmbl NOCTIMOPMOHANBHOTO Nepuoaa pa3BuTUA. Henpsmoe passuTUe;



MOJIHbIA M HEenosiHbIN meTamopdo3. buonornyeckunii cmbicn passutTMa ¢ metamopdosom. Mpsamoe passutme. CtapeHne. ObLME 3aKOHOMEPHOCTMU
pa3BuUTMA. buoreHeTMyeckunii 3akoH. CxoACTBO 3apoablliel U aIMBpMOHANbHAA AMBepPreHumMA Npu3Hakos (3akoH K. bapa). bBuoreHeTMyeckunii 3aKoH (3.
lekkenb n K. Mionnep). Pabotbl A. H. CeBepuoBa 06 ambpnoHanbHOM U3SMEHUYMBOCTY.

JemoHcTpauuma

e Tabanupl, unntocTpupytowme npouecc metamopdosa y 6€Cno3BOHOUHbIX (FKECTKOKPbINbIX M YeLlyM4YaTOKPbI/IbIX HACEKOMbIX) U
NMO3BOHOYHbIX (amdpurbnit).
Tabaunubl, OTparkatoLmMe CXOACTBO 3apOoAblLLeit MO3BOHOYHbIX }KUBOTHbIX.
Cxembl Npeobpa3oBaHNA OPraHoOB U TKaHel B puioreHese.

MpeameTHble pe3ynbTaTbl 06yyeHUs

Yyauwmeca goNKHbI 3HaTb:

— onpegesieHne NoHATUA KOHTOreHes3»;
— nepuoamsaumio MHAUBUAYANbHOIO Pa3BUTUSA;

— 3Tanbl SMH6PUOHANbHOrO pa3BuUTUA (ApobieHune, racTpynaLmA, opraHoreHes);

— ¢$opMbl NOCTIMOBPUOHANBHOIO NEPUOAA PA3BUTUA: HEMPAMOE Pa3BUTME, PA3BMTUE NOMHLIM U HEMOIHBIM NPEBPALLEHUEM;
— npAmMoe pa3BuTue;

— BuoreHeTMYEeCKN 3aKoH I. Fekkena u K. Mionnepa;

— paboTbl A. H. CeBeproBa 06 sMO6pHOHaNbHOM M3MEHUYMBOCTM.

Yyaumecs A0NKHbI YMETb:

— ONMCbIBATb NPOLLECCHI, MPOTEKAOLWME NPU APOOBNEHUN, FACTPYAALMM U OPraHOreHesE;
— XapaKkTepn3osBaTb GOPMbl NOCTIMOPUOHANBHOIO Pa3BUTUS;

— pasnmyaTh COHbITUA, CONPOBONXKAAOLWME PA3BUTUE OPraHNU3Ma MNPU NOJTHOM U HENOJIHOM NPEBPALLEHNN;



— 06bACHATL BUONOTNYECKMIA CMbIC/T PA3BUTUA C MeTaMopdO30Mm;

— XapaKTepu3oBaTb 3Tanbl OHTOreHe3a Npu NPAMOM NOCTIMBPUOHANLHOM Pa3BUTUM.

MeTanpeameTHble pe3ynbTaTbl 0by4eHun

Yyauimecs gomKHbl YMETb:

— CpaBHMUBATb M COMOCTaBAATb MeXAy cOHOM 3Tanbl Pa3BUTMA KMUBOTHbIX M3YYEHHbIX TAKCOHOMUYECKUX Fpynn;

— MCNONb30BaTb MHAYKTMBHbIA U AeAYKTUBHbIN NOAXOAbI NPU U3YYEHUU KPYMHbIX TAKCOHOB;

— BbIAABNATb MPU3HAKMN CXOACTBA U Pa3/INYMA B PA3BUTUM XKMBOTHbIX Pa3HbIX rpynn;

— 0606WaTh 1 genaTb BbIBOAbI NO U3yYEHHOMY MaTepuany;

— paboTaTb C AONONHUTENLHBIMU UCTOYHUKAMM MHOPMALMK U UCMONb30BaTb UX AN NOUCKa HEOBXOAMMOro MaTepuana;

— NpPpeactaBaATb M3y‘-IeHHbIﬁ maTepunan, MCnosib3aya BO3SMOXKHOCTU KOMNbIOTEPHDbIX TEXHONOTUN.

Pasgen 4. HacnheacTBEHHOCTb M U3MEHUYMBOCTb OpraHM3moB (20 u)

Tema 4.1. 3aKOHOMEPHOCTM HacnenoBaHMUA NPU3HaKoB (10 u)

OTKprTMe . MeHgenem 3aKOHON\epHOCTel‘;1 HacnenosaHnAa MNpPuU3HaKOB. rM6pMAOJ'IOI'M‘-IeCKMVI mMmeTon U3ydeHnAa HacneaCTBEHHOCTU.

MoHormbpuaHoe n nonnMrnbpuaHoe ckpewmsBaHue. 3akoHbl MeHgens. HesaBucnmoe 1 cuenneHHoe HacieaoBaHue. feHeTUYecKkoe onpeaeneHune
nona.

[eHOTUN KaK LenocTHaA cuctema. Baammop,eﬁcmme aNnenbHbIX N HEANNNENIbHbLIX TEHOB B onpegeneHnn npnusHakos.



JemoHcTpaumnsa

e KapTbl XpOMOCOM YenoBeKa.
e PoAo0C/NOBHbIE BblAAKOWMXCA NPeAcTaBUTENEN KYbTYpPbl.
e  XPOMOCOMHbIE aHOMA/INKU YeNoBeKa U UX GeHOTUNNYECKNE NPOABJIEHUSA.

MpakTnyeckue paboTsbi:

PelweHne reHeTMYECKMX 33434 U COCTaBAeHUE POAOC/IOBHbIX.

MpeameTHble pe3ynbTaTbl 06yYyeHUs

Yyauwmeca goNKHbI 3HaTb:

— onpeaeneHns NOHATUMN KTeH», K AOMUHAHTHbIV FeH», K PELLECCUBHBIN FreH», KMPU3HAK», KCBOMCTBO», KHEHOTUM», KTEHOTUNY,
HaCNeACTBEHHOCTbY, K U3SMEHUYMBOCTbY», «MOAUPUKALMNY, KHOPMA PEaKLIUM», KMYTaLMM», KCOPT», KNOPOAA», KLUITAMMY;

— CYWHOCTb FM6pM,CI,OI'IOI'W—IeCKOI'O MeToaa U3yvyeHnAa HacneaCcrBeHHOCTH,

— 3aKoHbl MeHpens;

— 3aKoH MopraHa.

Yyawimeca gonKHbl YyMETb:

— UCNO/Z1b30BaTb NpU peweHnn 3a4a4 reHETUYECKYHO CUMBOJIUNRY,
— COCTaB/ATb reHOTUNbl OPraHN3MOB N 3aNUCbIBATb UX TAMETDI,
— CTPOUTb CXEMbI CKpPELWNBAHNA NPU HE3aBUCMMOM U CcUEN/IEHHOM HacneaoBaHUN, HacneaoBaHUU CUENIEHHOM C NMOJIOM,

— CYWHOCTb reHETUYECKOIO onpeageneHna nonay paCTeHMVI N XKUBOTHDIX;



— XapaKTepn3oBaTb reHOTUN KaK CUCTemy BBaVIMOp,er/'ICTBYI-OU.I,VIX reHoB OpraHmn3ma,

— COCTaBAATb I'IpOCTEVILUVIe poAaocnoBHble U pellaTb reHeTU4YeCKne 3aaavun.

Tema 4.2. 3aKOHOMEPHOCTU U3MEHYNBOCTH (6 4)

OcHOBHble $OPMbl M3MEHYMBOCTU. [eHOTUNUYECKaa M3MeH4YMBOCTb. MyTaumm . 3HadeHue MyTauuid ANA NPaKTUKUM CeNbCKOro X03AMCTBa M
6uortexHonormn. KombUHATUBHAA WU3MEHYMBOCTb. DBO/IIOLMOHHOE 3HAyYeHMe KOMBMHATMBHOW U3MeHuMBOCTM. (deHoTUnNUYeckan, Wan
MoANPUKALMOHHAA, UBMEHUYMBOCTb. POIb YCI0BUI BHELLHEW CpeAbl B Pa3BUTUM U MPOABAEHUN NPU3HAKOB U CBOMCTB.

JdemoHcTpauma

2. Mpumepbl MOANDUKALMOHHON USMEHUYNBOCTHU.

MpakTnyeckne paboTsbi:

MocTpoeHne BapnaLMOHHON KPpMBOW (pasmepbl ANCTbEB PACTEHWUI, AHTPONOMETPUYECKNE AAaHHbIE YUYALLMXCSA).

MpegMeTHble pe3ynbTaTbl 06yYeHUs

Yyawmeca A0NKHbI 3HATb:

— BuUAbl USMEHYNBOCTU U PA3NTNYNA MeEXOY
HUMW.

Yyaumecs g0NKHbI yMETb:

— pacno3HaBaTb MyTaLMOHHYI U KOMOWUHATUBHYIO M3MEHUYMBOCTb.



Tema 4.3. Cenekuma pacteHuin, ) KUBOTHbIX N MUKPOOPraHM3MoB (4 u)

LleHTpbl NPONCXOXKAEHMNS U MHOTO06Pa3ua KybTYpPHbIX pacTeHuin. CopT, nopoaa, wramm. MeToabl cenekumm pacteHni U 3}UBOTHbIX. JOCTUXKEHUS
N OCHOBHble HAMpPaB/feHUsA COBPEMEHHOM ceneKkumn. 3HavyeHune cenekumm ANs PasBUTUA CeIbCKOXO3AMCTBEHHOro NMPOM3BOACTBA, MEAMLMHCKON,
MMUKPOBOMONOrMYECKON N APYTUX OTPAC/IEN MPOMbILLIEHHOCTY.

JdemoHcTpauuma

L CpaBHMTeﬂbelﬁ dHaIn3 nopoa AOMALLHUX MUBOTHbIX, COPTOB KY/IbTYPHbIX paCTeHMﬁ N X OUKnNX npeaxkos.
e Konnekumu n npenapatbl COPTOB KYNbTYPHbIX paCTeHMVI, OT/INYaoWNMXCcA HanbonbLiemn nao40BUTOCTbIHO.

MpeameTHble pe3ynbTaTbl 06yyeHUs

Yyauwmeca goMKHbI 3HaTb:

— METOoAbl CeNeKuunu,

— CMbICN U 3HaYeHUE ABNIEHNA TETEPO3UCa U
nonnnaongun.

Yyawmeca gonxHol YMETb:

— 06BbACHATL MEeXaHU3Mb! nepenayvun npn3Hakos 1 CBOWMCTB M3 NOKO/JIEHMA B NOKOJEHMNE U BOSHUKHOBEHME OTANYNI OT pPoANTENBCKUX d)OpM \
NOTOMKOB.

MeTanpeameTHble pe3ynbTaTbl 06yyeHun

Yyaumecs A0NKHbl YMETb:

— [aBaTb XapaKTEPUCTUKY FEHETUYECKMM METOAAM M3yYyeHUA BMONOrMyecknx 06EKTOB;
— paboTaTb ¢ yuebHMKOM, pabouelt TeTpaabio M ANAAKTUYECKUMIW MaTepuranamu;

— COCTaBAATb KOHCMEKT naparpada yyebHnKa 40 U/Mnm nocne nlyyeHns matepumana Ha ypokKe;



— pa3pabaTbiBaTb NAaH-KOHCMEKT TEMbI, MCNOAb3YA PasHble UCTOYHUKN MHPOPMaLNUK;

— rOTOBWUTb YCTHble COOBLWEHUA U NUCbMEHHble pedepaTbl Ha OCHOBe 0606LEeHNA MaTepmnana yuebHMKa U ONONHUTENBHOW NUTEPaTypPbl;
— N0/1Ib30BATbCA MOUCKOBbIMU cUcTeMamu NHTepHeTa.

Pasgen 5. 3Bontoums Knsoro mupa Ha 3eme (23 v)

Tema 1.1. MHoroobpasue }u1Boro mmpa. YpoBHM OpraHM3aLMmM U OCHOBHbIE CBOMCTBA KMBbIX OPraHnM3mos (2 u)

YPOBHWM OpraHM3aummn KMU3HU: MONEKYNAPHO -FTeHETUYECKUIA, KNETOYHbIN, TKaHeBbl, OpPraHHblA, OPraHU3MeHHbIN, NONyAAUUOHHO -BMA0BOWM,
B61oreoL,eHOTUYECKUN U BuocdepHbIn. EAUHCTBO XMMUYECKOro COCTaBa KMBOM MaTePUM; OCHOBHbIE TPYMMbl XMMUUYECKUX IEMEHTOB U MOJIEKY,
obpasylowme KMBOe BelecTBO buochepbl. KnetoyHoe cTpoeHMe opraHuM3mMoB, Hacensawwmx 3emnto. O6MeH BelecTB M cCaMoperynaums B
6uonornyecknx cuctemax. CamoBocnpomsBeneHne; HacneaCcTBEHHOCTb M M3MEHUYMBOCTb KaK OCHOBA CYyLLECTBOBAHUA XMBOW MaTepuu. PocT u
pasBuTMe. PasgparKMmocTb; ¢GopmMbl  M36MpaTeNbHOM  pPeakuuuM OpPraHM3MOB Ha BHEWHWEe BO3A4ENCTBMSA. PUTMMYHOCTL  Npoueccos
KU3HEeAeATeNbHOCTU; BUONOTMYECKNE PUTMbI U UX 3HAYEHME. [JMCKPETHOCTb }KMBOTO BELLECTBA M B3aMMOOTHOLLEHWUS YacTU U LLeNoro B buocnctemax.
JHepro3aBMCMMOCTb KMBbIX OPraHM3moB; ¢Gopmbl NoTpebneHus sHepruu. LlapcTBa »KMBOW NpUpOAbl; KpaTKasa XapaKTepPUCTMKAa ecTeCTBEHHOM
cucTembl KnaccuduKaLmMm XKUBbIX OpraHM3mMoB. Buaosoe pasHoobpasue.

JdemoHcTpauma

2. CxeMmbl, OTpaxKatowme CTPYKTYPbl LapCTB }KUBOK NPUpPoab.
MpeameTHble pe3ynbTaTbl 06yYeHUs

Yyauwmeca goMKHbl 3HATb:

— YPOBHM OpPraHn3aLmu }XMBOW MaTepUn 1 HayyHble AUCLUMNINHBI, 3aHUMAIOLLMECH U3yHEHNEM NPOLECCOB KU3HEAEATENIbHOCTU Ha KaXa0M U3
HUX;

— XMMWYECKMNI COCTAB KUBbIX OPraHN3MOB;

— POJIb XMMUYECKMX 31EMEHTOB B 06pPa3oBaHMM OPraHNUYECKUX MONEKY;

— CBOMCTBA ¥KMBbIX CUCTEM U OT/IMYME UX NPOABAEHMUI OT CXOAHbIX MPOLECCOB, NPOUCXOAALLMX B HEKMBOW NPUPOAE;
— LLapCTBa KMBOM NPUPOAbI, CUCTEMATUKY U NPEeACTaBUTENEN PAa3HbIX TAKCOHOB;

— OPUEHTMPOBOYHOE YNCIO U3BECTHbLIX BUAOB MKUBOTHbIX, PACTEHUN, TPUOOB U MUKPOOPraHNU3MOB.



Yyawmeca goNKHbl YMETb:

— [aBaTb onpeaeneHusa ypoBHEN OpraHmn3aLmMm X1UBOTo U XapaKTepnsoBaTb NPOLLECCHI }KU3HEAEATEIbHOCTU Ha KaXA4,0M U3 HUX;

— XapaKTepn3osBaTb CBOMCTBA KUBbIX CUcTem;
- 06'bF|CH’i|Tb, KaK npoABaATCA CBOWMCTBA *KMBOTO Ha KaXXgom n3 ypOBHeﬁ OpraHunsauunu,
— NPUBOAUTb KPATKYIO XapPaKTEPUCTUKRY MCKyCCTBEHHOl)lI W eCTeCTBEHHOW CUCTEM KﬂaCCMd)MKaLI,MVI XKNBbIX OPraHM3mos,

— O6'bF|CHF|Tb, noyemy opraHM3mbl OTHOCAT K Pa3HbIM CUCTEMATUYHECKUM TPYyMNNnam

Tema 1.2. Pa3Butne 6Monornmn B 404apBUHOBCKUIA Nepunog, (2 Y)

Pa3zsumue 6uonozauu 8 000apsuHoscKuli nepuod. locnodcmeo 8 HayKe npedcmasaeHuli 06 «u3Ha4yanbHol yenecoobpazHocmu» U Heu3meHHOCMu
wusol npupoosl. Pabomel K. /luHHes no cucmemamuke pacmeHuli U ¥ UsomHbix. 380A0U4UOHHAA meopus M. b. /lamapkKa.

JdemoHcTpauma

e bBuorpadumm yuyéHbix, BHECLUMX BKNAA B Pa3BUTME 3BONOLMOHHBIX naen. *}usHb u aeatenbHocTtb XK. b. Jlamapka.
Tema 1.3. Teopus Y. lapB1HA O NPOUCXOXKAEHUN BUAOB NYTEM ecTecTBeHHOro otoopa (5 u)

npe,CI'I'IOCbII'IKM BO3HMKHOBEHUA Y4Y€HUA "‘l.,ﬂ,apBMHaZ AOCTUXKEHNA B 0621acTM ecTecTBeHHbIX HayYK, 3KCI'I€AMLI,MOHHbIﬁ maTtepunan L‘|.,£||apBl/1Ha.

YuyeHue Y. lapBuHa 06 UckyccTBeHHOM oTbope. YyeHue Y. [lapBMHA 0 ecTeCTBEHHOM oTbope. Bua — anemeHTapHasa 3BOIIOLUMOHHAA eanHMLA.
Bceobuwas MHAMBMAYANbHAA U3MEHUYMBOCTb U M3BbITOYHAA YNCNEHHOCTb NOTOMCTBA. Bopbba 3a CyLLecTBOBaHWE U eCTECTBEHHbIV OTOOP.

JemoHcTpauuma
e buorpadus Y. AapsmHa. MapLlpyT 1 KOHKpeTHble Haxoakn Y. lapBMHA BO BpemA NyTellecTBUA Ha Kopabae «burnb».

MpegMmeTHble pe3yibTaTbl 06yYeHUs
Yyawmecs A0MKHbI 3HATb:

— NpeAcTaB/eHNsA ecTecTBOUCTbITaTeIEN A0AAPBMHOBCKOM 3MOXU O CYLLHOCTU XXUBOM NpMpoabl;



— B3rnAaabl K. JINHHeA Ha cuctemy *KUBOro MmUpa;
— OCHOBHbI€ NMONOXKEHUA 3BONOUMOHHOM Teopun K. b. JlTamapKa, e€ NO3UTUBHbIE U OLINOOYHbIE YEPTbI;
— y4yeHue Y. [lapBuHa 06 UCKYCCTBEHHOM OTOOpE;

— yyeHue Y. [lapBnHa 0 eCTeCTBEHHOM
oTtbope. Yyalumecs A0NKHbI YMETb:

— OLEeHMBaTb 3HaYeHue 3BONIOLMOHHOM Teopum XK. b. Jlamapka gna pa3sutua buonornu;

— XapaKTepun3oBaTb NPeANoCbI/IKM BO3HUKHOBEHWA 3BOIOLMOHHOM Teopun Y. [lapBuHa;

— [aBaTb onpeaesieHne NOHATUAM «BUA» U KMONYNAUNA»;

— XapaKTepu3oBaTb NpUYMHbI 60pPbObLI 3a CYLLECTBOBAHME;

— onpeaenaTb 3HaYeHMe BHYTPUBUAOBOM, MeXKBUA0BON 60pbbbl 3a cywecTBOBaHUE U 60pbbbl C abMOTUYECKMMM DaKTOpamm cpeabl;

— [1aBaTb OLEHKY eCcTeCTBEHHOMY OTOOPY KaK pe3ynbTaTy 60pbbbl 3a CylLecTBOBaHME.

Tema 1.4. Npurcnocob1eHHOCTb OPraHM3MOB K YCI0BMAM BHELLHEN Cpeabl KaK pe3ynbTaT AeNCTBUA ecTecTBeHHOro ot6opa (2 u)
MpucnocobuTtenbHble 0cobeHHOCTU CTpoeHUs. MOKPOBUTENBCTBEHHANA OKPACKa NOKPOBOB Te/a: CKPbIBatOLLAsA OKpacKa (04HOTOHHas, ABYTOHOBaSA,
pacyneHAlWan M Ap.); npeaocTeperallan okpacka. MumuKpua. [pucnocobutenbHoe noBeAeHUE KMUBOTHbIX. 3aboTa O noTomcTBe.
dusmonormnyeckune agantaumm. OTHOCUTENbHOCTb NPUCNOCOBNEHHOCTW.
JemoHcTpauuma
e MnntocTpauunm, 4EMOHCTPUPYOLWME CTPOEHUNE TENa MKUBOTHbLIX M PACTUTE/IbHbIX OPraHM3MOB, obecneymBatoLLme BblIXKMBaHWE B TUMNYHbIX
ONA HUX YCNOBMAX CYLLECTBOBAHMUA.

e [lpuMmepbl pa3nnyYHbIX BUAOB MOKPOBUTENbCTBEHHOM OKPACKM Y Y KUBOTHbIX.
NabopaTtopHble paboTbl

O6CV)-K,CI|eHV|e Ha Mmogenax poau I'IpMCI'IOCO6MTeJ'IbHOFO nosegeHnA XMBOTHbIX.

MpegMmeTHble pe3yibTaTbl 06yYeHUs



Yyauwimeca A40NXKHbI 3HATb:

— TUNbI NOKPOBUTENLCTBEHHOW OKPACKM (CKpbIBatoLLAn, NpeaoCcTeperaLLasn) U X 3Ha4YeHne ANA BbIXKMBAHUS;
— 06bACHATL OTHOCUTE/IbHBIN XapaKTep npucnocobneHni;
— 0COBEHHOCTU NPUCNOCOBUTENBHOTO NOBEAEHMS.

Yyalwimecs gomKHbl YMETb:

— NpnBOAUTb MNPUMEPDI I'IpMCI'IOCO6VITeJ'IbHOFO CTPOEHUA TENQ, I'IOKpOBVITEI'IbCTBeHHOl‘/i OKpPaCKM NOKpoBOB 1 noBeaeHUA XKUBbIX OPraHM3MOB.

Tema 1.5. Mukpoasontoumsa (2 u)

Bna Kak reHeTUYeCKU U30/IMPOBAHHAA CUCTEMA; PENPOAYKTUBHAA U30N1ALMUA U €€ MexaHun3mbl. MonynaunoHHaA CTPYKTypa BUAA; SKON0OrMYyeckne u

reHeTUYECKMNE XapPaKTEPUCTUKHU I'IOI'IyﬂﬂLI,VIIZ. MNonynAaumAa — 3n1emeHTapHasA 3BOJIIOUMOHHAA eguHuua. lytm n CcKopocTb BM,EI,OO6pa3OBaHMF|;
reorpad)mquKoe N 3KO/N0rn4yeckoe BI/I,EI,OO6pa3OBaHVIe.

JdemoHcTpauma

CxeMmbl, MUNNIOCTPUpPYIOLWME Npouecc reorpadpuyeckoro BMa006pasoBaHus.

Ku1Bble pacTeHMA U KUBOTHbIE, rep6apV||A M KOANneKunun, noKasbiBawowme MHAMBUAYA/IbHYHO U3IMEHYUBOCTb U pa3Hoo6pa3me copToB

KY/NIbTYPHbIX PacTEHU M NOPOL AOMALIHWUX KMBOTHbIX, @ TaKKe pe3y/nbTaTbl NPUCNOCOBAEHHOCTU OPraHM3MOB K cpege obuTaHuA U
pe3ynbTaTbl BUA00OPA30BaHMA.

MpakTnuyeckmne paboTbi:

*
M3yyeHure npnucnocobneHHOCTM OPraHN3MOB K cpeae obuTaHus .

*
M3yyeHne M3MEeHUYMBOCTH, KpUTEPUEB BUAA, PE3Y/IbTaTOB MCKYCCTBEHHOIO OTOOPA HA COPTaX KYNbTYPHbIX PacTEHUN .

MpegMeTHble pe3ynbTaTbl 06yYeHUs

Yyaumecs AONKHbI 3HATb:
— 3HavyeHue 3ab60Tbl 0 NOTOMCTBE A/15 BbIXKUBAHUS;
— onpeaeneHna NOHATUIN «BUAY U «NONYAALMNAY;

— CYWHOCTb reHETUYECKUX NpoLeCCcoB B nonynaunax,



— ¢dopmbl BUAOOOPa3oBaHUA.
Yyawmeca gomKHbl yMeTb:

— 06BACHATb NPUYUHBI Pa3aeneHns BUA0B, 3aHUMaloWMX OOLLMPHbLIN apean 0buTaHMA, Ha NONyAAUUN;

— XapaKTepmn3oBaTtb Npouecc 3KOJ10rm4ecKkoro m reorpacbmqecr(oro BMAOO6pa3OBaHMﬂ,‘

— OLEHMBATb CKOPOCTb BMA006pPa30BaHMS B Pa3/IMUYHbIX CUCTEMATUYECKUX KAaTEFOPUAX MUBOTHbIX, PACTEHUN U MUKPOOPraHU3MOB.
Tema 1.6. Buonormyecku nocneactsma agantaumm. Makpossonwoums (3 )

[NaBHble HanpaB/AeHMA 3BOJIIOLUMOHHOIO npouecca. buonornyecknin nporpecc n 6uonornyeckuin perpecc (A. H. CesepuoB). NMyTn gocTukeHun
6uonornyeckoro nporpecca. OCHOBHblE 3aKOHOMEPHOCTU 3BONIOLMU: AUBEPreHUMA, KOHBEpreHuus, napannennsm. lNpasuia 3asonouMu rpynn
OpraHM3moB. Pe3ynbTaTbl 3BO/IOLMKN: MHOrOO6pa3Me BUAOB, OpraHMYecKas LenecoobpasHoCTb, MOCTENEHHOE YC/IOKHEHME OpraHU3auuu.

JdemoHcTpauma

e [lpuMepbl FOMOJIOFMYHBIX U @aHANOTUYHbIX OPraHOB, UX CTPOEHUA U MPOUCXOXKAEHUA B OHTOreHese.
CxeMbl COOTHOLLIEHMA NyTeN NPOrPeccUBHOM 6MONOTMYECKON 3BONOLUMN.
MaTepuanbl, XapaKkTepusytoLmMe NpeacTaBUTENEN }KUBOTHbIX M PACTEHMIA, BHECEHHbIX B KpacHYO KHUIY M Haxo4AWMXCA Noa, OXpaHoW
rocyaapcrsa.

npeAMETH bl€ Pe3ybTaTbl O6y‘-IEHVIﬂ

Yyauwmeca goMKHbl 3HaTb:

— FNaBHblE HANpPaBAEHUA 3BONOUNN! 6rnonormyeckmi nporpecc un 6rnonormyeckmmn perpecc,
— OCHOBHbl€ 3aKOHOMEPHOCTU 3BONHOUNN. ONBEPTEHLUIO, KOHBEPTreHUNIO U Napannennsm;

— pes3ynbTaTbl 3BOAOLMM.
Yyaumecs A0MKHbI YMETb:

— XapaKTepu3oBaTb NyTU AOCTUNKEHUA BUONOrMYECKOro nporpecca: apomopdos, MamnoaganTaumio 1 obLyro aereHepaumio;

— npunBoanTb Npumepbl rOMOZTIOTNMYHBIX U aHATOTUYHbIX OPraHoOB.



Tema 1.7. BO3HMKHOBEHME KM3HU Ha 3eme (2 u)

OpraHMYeckMn MUpP Kak pesynbTaT 3BOJIIOUMW. BO3HMKHOBEHME M Pa3BUTUE XKM3HKU Ha 3emsie. XMMWYECKUI, npeaduonormyeckmin (teopus
akagemunka A. U. OnapuHa), BMONOrMYECKMA N COLMaAbHbLIN 3Tanbl PasBUTUA KMBOM MaTepun. OUNOreHeTUYecKUe CBA3U B XKMBOW MPUPOAE;
€CTeCcTBEHHanA KnaccudUKaLmsa KUBbIX OPraHU3MOB.

JemoHcTpauuma

e Cxembl BO3HUKHOBEHUA OAHOKNETOYHbIX 3YKapMOT, MHOFOK/IETOYHbIX OPraHM3MOB, Pa3BUTUA LLAPCTB PACTEHUI U 3KUBOTHbIX.
MpegmeTHble pe3yibTaTbl 06yYeHUs

Yyauimeca g0KHbI 3HATb:

— Teopwuto akagaemmka A. . OnaprHa 0 NPOUCXOXKAEHUMN }KU3HUN Ha
3emne. Yyalmeca AONXKHbI YMETb:

— XapaKTepu3oBaTb XMMUYECKUI, Npeabrnonormyeckmii, GONOrMYECKUn U COUMAbHbIN 3Tanbl PAa3BUTUA XKUBOI MaTePUN.

Tema 1.8. PasBuTture U3HU Ha 3emne (3 u)

Pa3BuTME KU3HW Ha 3emne B apXeNCKYl0 M MPOTEpPO30MCKYIo 3pbl. lepBble cneabl XU3HU Ha 3emne. MNosiBNeHME BCEX COBPEMEHHbIX TUMNOB
6eCcrno3BOHOYHbIX KUBOTHbIX. lMepBble XopAoBble. Pa3BuTME BOAHbLIX pacTEHWI. PasBUTME KM3HW Ha 3emsie B Naneo30MCcKylo 3py. MNossneHune u
3BOJIIOLUMA CYXOMYTHbIX PacTeHuid. ManopoTHMKKU, CEMEHHble MNanoOPOTHUKU, TOJIOCEMEHHbIE pPacTeHUs. BO3HMKHOBEHME MO3BOHOYHbIX: PbibbI,
3eMHOBOAHbIE, MpecmbliKalowmecs. Pa3BuUTME KM3HM Ha 3emne B Me3030MCKYI W KalHO30MCKylo 3pbl. loABneHMEe U pacnpocTpaHeHue
MOKPbITOCEMEHHbIX PacTeHuli . Bo3HMKHOBEHME NTUL, U MAeKonuTalowmx. MNossneHne 1M pasBuTue NpMmatos. [poucxoxkaeHue yenoseka. Mecto
yesnoBeKa B KMBOWM npupoge. CucTemaTUyeckoe NosnoxKeHue Bnga Homo sapiens B cucteme XMBOTHOTO Mupa. MpuU3HaKM U CBOMCTBA YE/I0BEKA,
NO3BO/IAIOLLME OTHECTU €ro K Pas/INiHbIM CUCTEMATUMYECKMM Tpynnam LapCTBa KMBOTHbIX. CTaAMM 3BONOLMM YeNOBEeKa: APEBHENLWNA YENOBEK,
[PEBHUI YeNoBeEK, NepBble coBpemMeHHble ntoan. CBOMCTBA YenoBeKa Kak buosormyeckoro BMaa. MNonynsumMoHHas CTpyKTypa Buga Homo sapiens;
yesloBeYeCKune pachl; pacoobpasoBaHMe; e ANHCTBO NPOUCXOMKAEHMA pac. AHTUHAY4YHaA CYLWHOCTb pacu3ma.

JemoHcTpauuma

Penpoaykunn KapTuH 3. BypuaHa, oTparkatowmx dayHy v Gaopy pasanyHbIX 3p U NepUoaO0B.
Cxembl Pa3BUTUA LAPCTB *KMBOW NPUPOLbI.

OKaMeHenocTu, oTneyaTkM PacTeHU B 4 pEBHUX NOPOAAX.

Mopgenu cKenetos YeNoBEKA U MO3BOHOYHbBIX KMBOTHbIX.



MpegmeTHble pe3ynbTaTbl 06yYeHUs

Yyauwmecs gonKHbl 3HATb:

— 3Tanbl Pa3BUTMA KUBOTHbIX U PACTEHUI B Pa3/INYHbIE NEPMOAbI CYLLECTBOBAHUSA
3emau. Yyawmeca A0NKHblI YMETb:

— ONMUnCblBaTb Pa3BunUTUE KN3HU Ha 3emne B apXEVICKy}O n I'IpOTepO3Ol7ICKYPO 3pbl;
— ONMnCbiBaTb Pa3BnUTUE XN3HU Ha 3emne B naneo3oV1CKyro apy,
— OnNuncbiBaTb Pa3BUTUNE XNU3HU Ha 3emne B Me303017|c+<y+o 3PY;

— ONMUCbIBATb PAa3BUTUE XKU3HU Ha 3eme B KaMHO30MCKYIO 3pY.

MpeameTHble pe3ynbTaTbl 06yyeHus 1 pasgena

Yyauwmeca goMKHbI 3HATb:

— ABMXKyullne Cuabl aHTpONOreHe3a,

— CUCTemaTn4yeCKoe Nos1IoKeEHNE YenoBeKa B CUCTEME XKNBOTO MUPa,;

— CBOICTBA Ye/10BEKA KaK BMonormyeckoro B1Aa;

— 3Tanbl CTAHOB/IEHMA YeNl0BEKa KaK buonornyeckoro BunAaQ;

— pPacCbl HENOBEKA N UX XaPaKTEPHbIE ocobeHHOCTM.

Yyawmeca A0NKHbI YMETb:

— XapPaKTepPnN30BaTb POJZIb MPAMOXOKAEHNA, PA3BUTUA TOZTIOBHOITO MO3ra U Tpyaa B CTaHOBJZIEHNUN YENNOBEKAQ,

— onpoBepraTb TEOPUIO pPacKsma.

MeTanpeameTHble pe3ynbTaTbl 06y4eHun

Yyawmeca g0oNKHbl YMETb:

— paboTaTb ¢ yuebHMKOM, pabouelt TeTpaabio M AUAAKTUYECKUMIW MaTepuranamu;



— COCTaBAATb KOHCMEKT naparpada yyebHMKa 40 U/Mam nocae nsydeHma matepmana Ha ypoKe;

— pa3pabaTbiBaTb NNaH-KOHCMNEKT TEMbI, UICMONb3YS Pa3Hble UCTOYHUKMN MHOPMaLNN;

— rOTOBMUTb YCTHbIE COOBLLEHNA U NMCbMEHHbIE pedepaTbl, UCNoNb3ya MHPOPMaLMIO y4EBHMKA U AONONHUTENbHbIX UCTOYHUKOB;
— N0/1Ib30BaTbCA MOMCKOBbIMK cUCTEMamK NHTepHETa;

— BbINONHATL NabopaTopHble paboTbl NOA PYKOBOACTBOM YUYUTENS;

— CpaBHMBaTb NPeACTaBUTENEN Pa3HbIX FPYMN PAaCTEHUIA N XUBOTHbIX, A€NaTb BbIBOAbI Ha OCHOBE CPaBHEHMUS;

— OUEHMBaATb CBOMCTBA NOPOA AOMALLHUX }KUBOTHbIX U KYAbTYPHbIX PacTEHUI MO CPAaBHEHUIO C AUKUMU NPeaKamu;

— Haxo4uTb MHOOPMALMIO O Pa3BUTUM PACTEHMIA U }KUBOTHbLIX B HAYYHO-NOMY/IAPHON NUTepaType, 6MONOrMYECKUX CNOBAPAX U CNIPABOYHUKAX,
aHaIM3MPOBATb U OLLEHMBATb €€, NepeBoANTb U3 04HOM GpOopPMbI B APYryto;

— CpaBHMBATb M COMOCTaBAATb MeXAY COBOM COBPEMEHHbIX M MCKOMAEMbIX Y KUBOTHbIX N3YYEHHbIX TAKCOHOMMUYECKUX TPpynmn;
— MCNONb30BaTb MHAYKTMBHbIN U AeAYKTUBHbIN NOAXOAbI NPU U3YYEHUU KPYMHbIX TAKCOHOB;

— BbIABNATb MPM3HAKMN CXOACTBA U Pa3NINYUA B CTPOEHUM, 06pase KU3HU U NOBEAEHUMN KUBOTHBIX U YENI0BEKA;

— 0606WaTh 1 genaTb BbIBOAbI NO N3Y4YEHHOMY MaTepuany;

— NpPeactaBaATb M3yquHbIﬁ maTepuan, MCnosibaya BO3MOKHOCTU KOMMbOTEPHbIX TEXHONOTUN.

Pasgen 6. B3amooTHoOLWeHMs opraHnama u cpeapbl. OCHOBbI 3Kon0rmm (7 4)

Tema 5.1. Buocdepa, eé cTpyKTypa B GyHKUMUK (5 4)

Buocdepa — kmBaa obonouka nnaHeTbl. CTpyKTypa 6uocdepbl. KomnoHeHTbl Buochepbl: KMBOE BeELLECTBO, BUAOBOM COCTaB, pasHoobpasune u
BKNag, B 6uomaccy. bBuokocHoe n KocHoe BelecTBo 6uocdepnbl (B. . BepHaackuit). KpyroBopoT BelecTs B npupose. EctectBeHHble coobuiecTBa
YKMBbIX OpraHn3moB. brnoreoueHo3bl. KOMNOHEHTbI 6MOreoLEeHO30B: NPOAYLEHTbI, KOHCYMEHTbI, PeayLeHTbl. BroLeHo3bl: BUAOBOE pa3Hoobpasue,
NAOTHOCTb Mnonynauuii, Guomacca. AbuoTnyeckne ¢akTopbl cpegbl. Ponb TemnepaTypbl, OCBELWEHHOCTU, BNAXKHOCTU W Apyrux ¢aKTtopos B
XM3HEOEeATENbHOCTU coobuwecTB. MHTEHCUMBHOCTb AeNCTBMA ¢aKTopa cpedbl; orpaHuumBatowmii ¢aktop. Bsammoaelicteue ¢akTopoB cpeapbl,
npeaenbl BbIHOCAMBOCTU. Buotnyeckne ¢aktopbl cpeabl. Llenn n ceTm nuTaHuA. DKONOrMYECKME NUpamuabl: uncen, buomaccol, sHeprun. CmeHa
6uoueHo30B. MNMpUUMHbI CMeHbl b1oLLeH0308B; dopMMPOBaHME HOBbIX CO0bLWECTB. POPMbl B3aMMOOTHOLIEHUI MeXAY OpraHuamamu. Mo3nTusHbIE
OTHOWEHMA — cMMBMO3: MyTyannsm, Koonepauusa, KOMMeEHCANN3M. AHTUOMOTUYECKME OTHOLWIEHWA: XWULWHMYECTBO, MApPa3UTU3IM, KOHKYPEHLMA.
HelTpanbHble OTHOWEHNA — HENTPANN3M.



JemoHcTpaumnsa

CxeMmbl, UNNOCTPUpPYLOWME CTPYKTYPY Buocdepbl 1 xapakTepusyroLlme eé oTaesbHble COCTaBHbIE YacTy.
Tabaunubl BUAOBOroO COCTaBa M Pa3HOOOPA3MSA KUBbIX OpraHn3amos buocoepbl.

CxeMbl KpyroBopoTa BeLLEeCTB B NpMpose.

KapTbl, OTpaatoLwue reocIormMyecKyto MCTOPUIO MaTEPMKOB, PAcMPOCTPAaHEHHOCTb OCHOBHbIX HUOMOB CyLuK.
Onadnnombl n KnHodUAbMbI «Brocdepar.

e [lpumepbl cMmbMO3a MeXay NPeAcTaBUTENAMM PA3INYHbIX LAPCTB XMBOW NPpUpPOAbI.

MpakTnyeckue paboTsbi:

*

1. CocTaBneHue cxem nepenayn BeLeCcTB 1 3Hepruu (Lener NnuTaHuma) .
*
2. WU3y4yeHMWe M onncaHMe 3KOCUCTEMbI CBOEN MECTHOCTH, BbiABNEHWE TUMOB B3aMMOAENCTBMA Pa3HbIX BUAOB B AAaHHOM 3KOCUCTEME .

MpeameTHble pe3ynbTaTbl 06yYyeHUs

Yyauwmeca goMKHbI 3HaTb:

— onpeaeneHne NOHATUA «Buocdhepar», «3IKONOTNAY, KOKPYKatoLWwan cpesar», «cpeaa obuUTaHMA», KNPOAYLLEHTbI», KKOHCYMEHTbI», KpeayLeHTbI»;
— CTPYKTYpY U KOMMNOHEeHTbl buocdepbl;

— KOMMOHEHTbI XKMBOFO BELLECTBA U ero QYHKLUUMK;

— KnaccudmumnpoBaTb IKONOTUYECKNE GAKTOPDI.

Yyalumecs foNKHbI YMETb:

— XapaKTepun3oBaTb 6Momaccy 3emnu, BUoNOrMYecKyo NPOLAYKTUBHOCTD;

— onucbIBaTb BUONOTMYECKME KPYrOBOPOTbI BELLECTB B NPUPOAE;

— 06BACHATb AeNCTBUE aBNOTUYECKNX, BUOTUYECKMX M aHTPOMNOreHHbIX PaKTOPOB;

— XapaKTepu30BaTb M Pa3INYaTb IKOJIOTUYECKNE CUCTEMbBI — BMOreoLeHo03, HUOLEHO3 M arpoLEeHos;

— PacKpbIBaTb CYLHOCTb M 3HAYEHWE B MPUPOLE CaMOperyauum



— ONKncCbIBaTb NPOL,EeCC CMeHbI 6VIOLI,EHO3OB M BOCCTaHOB/1IEHNA NPUPOAHbIX COO6IJ.I,ECTB;

— XapakTepun3oBaTb GOPMbl B3aMMOOTHOLLEHUIN MEXKAY OPraHM3MaMn: CUMBUOTUYECKNE, AaHTUBNOTUYECKME N HENTPANbHbIE.

Tema 5.2. buocdepa v yenosek (2 u)

MpupoaHble pecypcbl U UX UCMONb30BaHMe. AHTPOMNOreHHble d)aKTOpr BO3AE[;1CTBVIFI Ha 6MOLI,EHO3bI (pOl'Ib 4Ye/10BEKA B anIpop,e); nocnencrteuA
XO3ACTBEHHOM AEATENIbHOCTU YeNN0BEKaA. I'Ipo6neMb| PaunMOHaNnbHOIoO MNPUPOAONO/ZIb30BAHUA, OXpPaHbl MNpuUupoAadbl: 3aWnTa OT 3anH3HEHMl\;1,
COXpPaHeHUe 3Ta/IOHOB U NAaMATHUKOB Npupoabl, obecneueHune npPUpPoAHbIMU pecypCaMh HaceneHnA NnaHeTbl.

JdemoHcTpauma

e KapTbl 3anoBegHbIX TEPPUTOPUIA HALLEW CTPAHbI.

NabopaTtopHble paboTbl

*
AHanuns u OuUEeHKa I'IOCI'Ie,CI,CTBMlz AeATeNbHOCTU YeNN0BEKa B SKOCUCTEMAX .

MpegMmeTHble pe3ynbTaTbl 06yYeHUs

Yyauwmeca goMKHbl 3HaTb:

— aHTponoreHHble GaKTopbl cpeabl;

— XapaKTep BO34ENCTBUA YenoBeKa Ha buocdepy;

— cnocobbl U MeTOAbl OXPaHbl NPUPOAbI;

— BMONOrMYEcKnii U CoLMaNbHbIN CMbICA COXPAHEHMA BUAOBOMO pasHoobpasmna 6MoLEeHO30B;
— OCHOBbI PALMOHA/IBHOrO NPUPOLONONL30BAHUSA;

— Heucyepnaemble U NOYepnaemble Pecypcbl;

— 3aM0OBeAHWMKM, 3aKa3HMKK, NapKu Poccuuy;

— HECKO/IbKO PaCTeHUM U }KUBOTHbIX, 3aHECEHHbIX B KpacHYHO KHUTY.



Yyawmeca goNKHbl YMETb:

— MNPUMEHATb Ha NpPaKTUKe cBeAeHWA 06 3KONOrMYecKMX 3aKOHOMEPHOCTAX B MPOMbILWIEHHOCTM U CE/IbCKOM XO3SIWCTBE A1 NpPaBU/IbHOM
OpraHM3auumn NecoBoacTBa, PblBOBOACTBA, a TaKKe A/ pPELeHUs BCEero KOMIMJIEeKCa 3aZay OXpaHbl OKpyXKalolieh cpeabl U PaLMOHaNbHOMo
NPMPOAONONb30BaAHMA.

MeTanpeameTHble pe3ynbTaTbl 06y4eHun

Yyalumecs foNKHbl yMeTb:

— paboTaTb ¢ yuebHMKOM, pabouelt TeTpaabio U AUAAKTUYECKUMIW MaTepuranamu;

— COCTaBAATb KOHCMEKT naparpada yuebHMKa 40 U/MAM Nocae U3yYeHUsa MaTepurasna Ha YPOKe;

— pa3pabaTbiBaTb NAaH-KOHCMNEKT TEMbI, UCNONb3YA PasHble UCTOYHUKN MHPOPMaLNUK;

— rOTOBWUTb YCTHbIE COOBLLEHMA U NMMCbMEHHbIE pedepaTbl Ha OCHOBE MHPOPMALUM U3 yY4eBHMKA U AONOHUTE/IbHBIX NCTOYHUKOB;

— M0/1b30BaTbCA NOUCKOBbIMU cUcTeMamn UHTepHeTa;

— M36MpaTeNlbHO OTHOCUTLCA K BUoNornyeckon MHGopmaLnn, CoaepKalleiicsa B CpeacTBax MacCcoBO MHGOpPMaLUK.

JINYHOCTHbIE pe3ybTaTbl 06yYeHUs

— GOpMUPOBAHME YYBCTBA POCCUINCKOM rPaXKAaHCKON MAEHTUYHOCTU: NAaTPUOTM3MA, Nt06BM 1 yBaxKeHMA K OTeyecTBy, YyBCTBa rOPA0CTHM 33 CBOHO
POAMHY;

— 0CO3HaHMA YYaLlWMMUCA OTBETCTBEHHOCTM U foAra nepes PoanHom;

— OTBETCTBEHHOE OTHOLIEHWNE K 0O6Y4YEeHUIO, FOTOBHOCTb M CNOCOBHOCTb K CaMo0bpa3oBaHUIo;

— dopmmnpoBaHME MOTMBALMN K 0OYHEHMIO M MO3HAHWIO, OCO3HAHHOMY Bbibopy byayLel npodeccuu;

— yyalumecs A0NKHbI CTPOUTb AaNbHENLIYO MHANBUAYANbHYIO TPAEKTOPUIO 06pa3oBaHNA Ha Hase opueHTaLUN B Mupe npopeccuii u

npo¢deccMoHaNbHbIX NPeanoYTeEHUN;

— dopmupoBaHME LLeOCTHOrO MMPOBO33PEHMA, COOTBETCTBYIOLLLENO COBPEMEHHOMY YPOBHIO PAa3BUTUA HAYKU U 0BLLECTBEHHOM NPAKTUKMY;



— cobnroaeHme yyalmmmca 1 nponaraHaa npasma NoBegeHus B NPUpoae, NPUpPoL00XPaHUTEIbHON AeATeNbHOCTYH;
— YMeHMe peasn3oBbiBaTb TEOPETUYECKME NO3HAHUA Ha NPAKTUKE;

— OCO3HaHMe 3HaYeHUIM 06pa30BaHUA A1A NOBCEAHEBHOM M3HU M CO3HAHHOTO Bblbopa npodeccuu;

— CNOCOBHOCTb YYaLLMXCA MPOBOAUTL PABOTY HAZ OLUIMOKAMKN ANA BHECEHUA KOPPEKTMB B yCBAaMBaeMble 3HAHUSA;

— NpuBKTb N1060Bb K NPUPOAE, YYBCTBO YBAXKEHUA K YYEHDBIM, N3YYAIOLLMM }KMUBOTHbLIV MUP, Pa3BUTb 3CTETUYECKOE BOCNPUATME 0bLLEeHMA C
YKMBbIMM OpPraHnU3Mamu;

— NPU3HaHMeE y4auMMmnNCA npaBa Kaxgoro 4es10BeKa Ha cobcTBEHHOE APrymeHTUMpoBaHHOE MHEHUNE,

— FOTOBHOCTb Y4alWNXCA K CaMOCTOATE/IbHbIM NOCTYMNMKaM U aKTUBHbIM ,ﬂ,e[;iCTBMFlM Ha NPUpPogoO0XpPaHNTENBHOM NOMPULLE;

— YMeHWE apryMmeHTUpoOBaHHO U 060CHOBaHHO OTCTanBaTb CBOKO TOYKY 3pPEHUA;

— KPUTUYHOE OTHOLWEHNE K CBOMM NOCTYNKam, OCO3HaHWe OTBETCTBEHHOCTU 3a UX PE3Y/1bTAaThl;

— OCO3HaHHOE, YBaXXUTE/IbHOE U p,o6po>+<enaTeanoe OTHOLWEHWE K APpYyromy 4enoBeky, ero MHEHUKO, MUPOBO33PEHUIO, KY/IbTYPE;

— 0CO3HaHWe Ba*KHOCTM GOPMMUPOBAHMNA IKONOTMYECKOWN KYNbTYPbl HA OCHOBE NPU3HAHUA LEHHOCTU }KU3HU BO BCEX €€ NPOABIEHMUAX U
HeobXoAMMOCTM OTBETCTBEHHOTO, 6eperKHOro OTHOLIEHMA K OKPYXKaloWen cpeae;

— YMEeHMeE CAywaTb U CablllaTb Apyroe MmHeHUe, BeCTn ANCKYCCUIO, yMEHNE OonNepmnpoBaTb cba KTaMW Kak onAa AOKa3aTenoCrBa, Tak U ANA
onposepxKeHna cywecteyrowero MHeEHUA



TemaTnueckoe miIaHupoBaHue 7 Kiiacc OMOJIOTHS

Ne HasBaHune Tembl KonunyectBo KonnyectBo ONEKTPOHHbIN pecypc
4acoB KOHTPOJIbHbIX
paboTt
1 BeeneHue . 1 Poccuiickan
2 MHOIOOBPA3ME, OCOBEHHOCTU CTPOEHUNA N 2 3/1eKTPOHHas
MPONCXOXOEHWME MPOKAPNOTNYECKUX OPFAHM3MOB. wkona(P3LLI)
3 OELLlASjI XAPAKTEPUCTUKA TPUBOB. 2 https://resh.edu.r
4 JIMWANHNKA. _ 1 u/"AIKnacc”
5 OBLUAA XAPAKTEPUCTUKA PACTEHUI. 1 1 https://www.yaklass.ru/
6 M3y4eHne cTpoeHnst 1 MHOrooGpasnsi roNIOCEMEHHbLIX PACTEHNIA™. 3 Poccuiickas
7 BbICLUWME CEMEHHbBIE PACTEHWA. OTOEN NMOKPLITOCEMEHHBIE 4 3/1eKTPOHHas
(LUBETKOBbIE) PACTEHUA wkona(P3LL)
8 OBLAA XAPAKTEPUCTUKA XXMBOTHBIX. 1 1 httos://resh.edu.r
9 NOAUAPCTBO OHOKNETOYHBIE. 1 u/"AKnacc"
10 NOAUAPCTBO MHOIOKNETOYHBIE. 1 https://www.yaklass.ru/
11 TN KNWEYHOMNONOCTHBIE. 1 Poccuiickan
12 TN NMNOCKUE YEPBMW. 1 3/1eKTPOHHasn
13 TN KPYTTIbIE YEPBW. 1 wrona(P3LL)
14 TN KOJIbYATBIE YEPBW. 1 https://resh.edu.r
15 TN MONNKOCKN. 1 u/"AKnacc"
https://www.yaklass.ru/
16 TN YNEHNCTOHOIUE. 2 PoccuincKkan
17 TN UTNMOKOXUE. 1 1 3/1eKTPOHHasn
18 TN XOPOOBLIE. NOATWMN BECYEPEMNHLIE. 1 wrona(P3LL)
19 NoATUIM NO3BOHOYHbLIE. 1 https://resh.edu.r
HAOKITACC PbIBhI. u/"AKnacc"
20 KNACC 3SEMHOBOIHbIE. 1 https://www.yaklass.ru/
21 KITACC MNMPECMBbIKAKOLLNECA. 1 PoccuincKkasn
22 KIMACC MTUUbI. 2 3/1eKTPOHHasn
23 KNACC MNEKOMUTAIOLLNE. 3 1 wkona(P3LL)
24 MHOIOOBPA3ME, OCOBEHHOCTU CTPOEHNA N 1



https://resh.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/

MPONCXOXOEHNA BUPYCOB.

https://resh.edu.r
u/"AKnacc"
https://www.yaklass.ru/

WNToro 34 4
Tematnueckoe IIAHUPOBAHUC 8 K1acc OuoJiorus
Ne HasBaHune Tembl KonunyecTtBo Konuyectso ONEKTPOHHLIN pecypc
yacoB KOHTPOJIbHbIX
paboTt

1 MecTo yenoBeka B CUCTEME OpraHM4eCcKoro mupa. 2 Poccuiickan
2 [NpouncxoxaeHune Yenoseka. 2 3/1eKTPOHHasn
3 KpaTkasa ncropma passnutng s3HaHUM O CTPOEHUM U PYHKLMSX opraHM3ma 1 wKona(PaLW)

Henoseka. _ https://resh.edu.r
4 OO0wun 0630p CTPOEHMSA N DYHKLMIA OpraHn3ma YerioBeka. 4 u/"AKnacc”
S KoopanHauws v perynsuns. 13 1 https://www.yaklass.ru/
6 Onopa 1 aBmxeHue. 9
7 BHyTpeHHss cpena opraHusma. 3 1
8 TpaHcnopT BeLlecTs. 4
9 [bixaHue. 5 Poccuiickas
10 MuweBapeHue. 6 3/1eKTPOHHasn
11 OOMeH BeLLEeCTB 1 3HEPTUN. 4 1 wKona(PaLL)
12 Bbioenexue. 2 https://resh.edu.r
13 lMokpoBbl Tena. 3 u/"fIKnacc"
14 PasmHoxeHve 1 passutue. 3 https://www.yaklass.ru/
15 Bobiclwaga HepBHada AeATENbHOCTb. 6 1
16 Yenosek 1 ero 340poBbLe. 1

WNToro 68 4



https://resh.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/

TemaTnueckoe maHupoBaHue 9 kiacc GuosIorus

Ne HasBaHune TemMbl KonunyectBo KonunyectBo ONEKTPOHHLIN pecypc
yacoB KOHTPOJIbHbIX
paboT
1 BeeneHue. 1 PoccuincKkan
2 CTpyKTypHasi opraH13aums XnBbIX OPraHM3moB. 12 1 3NEeKTPOHHan
3 PasmMHOXeHue u nHgmesuayanbHoe passuTve OpraHn3moB. 9 1 wKona(PaLWL)
4 HacnencrBeHHOCTb Y UBMEHYMBOCTb OPraHN3MOB. 20 1 https://resh.edu.r
5 OBOMOLMSA KNBOTO MUpa Ha 3emne. 21 u/"AKnacc"
6 B3anmooTHoLLeHns opraHnama u cpeabl. OCHOBbI 3KONOTUM. 5 1 https://www.yaklass.ru/
WToro 68 4

KonuyectBO y4ebHbIX YacoB

Ha nsyyeHune 6rnonormm 4ncno y4ebHbiX YacoB 3a nepuog obyyeHus ¢ 7 no 9 knacc coctasngaet 170 u:

B 7 knacce 34 yaca — 1 yac B Hegeno;
B 8 knnacce 68 yaca — 2 yaca B Hegenio;
B 9 knacce 68 yaca — 2 yaca B Hegeno.



https://resh.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/

MaTepI/IaHBHO-TeXHI/I‘IeCKoe OCHAIlICHHUC

1. 3kpaH
2. Hoytbyk
3. MynbTMMeANAHbIA NPOEKTop
4. KONOHKMK
LWtaTtMe nabopaTopHbI KOMOUHUpPOBaHHLIM LLU16 1 1 wT
KomnneKkt mukponpenapatos "AHatomua" 1 wt
KomnneKkt mukponpenapaTtos "boTaHuka 1" 1 wT
KomnneKkt mukponpenapatos "3oonorusa" 1 wr
KomnneKkt mukponpenapatos "O6wana 6uonorns" 1 wr
Konnekuusa "MonocemsHHble pacteHma” 3 wT
Konnekuns "CemeHa v naogbl" 12 wr
Konnekums "Pa3BnTHE HACEKOMbIX C HEMOHbIM NpeBpaweHnem. Capanya" 1 wr
Konnekums "Pa3BnTUE HACEKOMbIX C MOJIHbIM NpeBpalLeHnem. Lenkonpag Tytosbii" 1 wt
Habop mynsxkel rpubos 1 wt
Habop mynsxkeli osowen 1 wt

Habop mynsxkei ¢ppyktos 1 wt



Mogenb ugeTka ropoxa 1 wTt
KomnneKT mogenei cTpOeHUA Mo3ra No3BOHOUHbIX 1 LT
Mogaenb "Yepen yenoseka" 1 wT
Mogenb mo3ra B paspese ® 1wt
Mogenb noyku B paspese ® 1wt
Mogenb cepgua (nabopatopHas) o wT
Mogenb cTpykTypbl AHK (pa3bopHas) 1wt
Topc yenoseka pasbopHbIl (42 cm.) 1wt
KomnaKT-guck "Ypoku 6uonornm KuM.O6was lwtbunonorma.lOknacc 2
KomnaKT-guck "Ypoku 6uonornm KuM.0O6was 6uonorua.11knacc 1 2 wr
KomnaKT-guck "Ypoku 6uonorun KuM. usotHble" 1 2 wt
KomnaKT-guck "Ypoku 6uonorun KuM. PacteHusa, 6akrepum, roubbl” 1 2 wt
KomnaKT-guck "Ypoku 6uonornn KuM. Yenosek u ero 3goposbe’ 1 2 Wt
Jlyna npenapoBanbHaa 1 2 wTt
Nlyna pyyHas A/IUX 12 wt
MwuKpocKon WKoAbHbIM 2MM-3M 1 2 wTt
Habop xvm.nocyabl n NnpuHaanexHocTel no 6uonorun ans gem. pabot (KOOBY) Y 1 wr
Habop MHcTpymeHTOB nNpenapoBasbHbix 12 wT
TpaHcnapaHTbl "300n0rna. Mnekonutatowme" A 1wt

TpaHcnapaHnTbl "3o0o0normsa. NTnup" A 1w



TpaHcnapaHTbl "KyabTypHble pacteHns" W- 1wt

TpaHcnapaHTbl "PasmHoxkeHue u passutue" W 1wt

TpaHcnapanTbl "Untonorma" 1wt

TpaHcnapaHTbl "YenoBek 1 ero 3goposbe. JbixaHne" 1wt
Komnnekr tabauy "CtpoeHue tena yenoseka" (10 Tabamu+80 Kapt.) V/ 1wt

KomnnekT Tabauy, "brnonorua 6 knacc" (14 tabn.) 1wt

KomnneKkt Taban

KomnnekT Tabauy no 6uonorum gem. "Yenosek u ero sgoposbe 1" (bopmat Al, nam.) 1wt

KomnneKkt Tabany no 6monormum gem. "Obwas 6monorua 1" (16 tabn., dopmat Al, nam.) 1wt
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