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Pabouas mporpamma mo yueOHOMY npeamery «bHONOTHsS» i YpOBHS OCHOBHOTO OOIIETO
oOpaszoBanms  (5-9 KilaccoB) cocTaBi€Ha B COOTBETCTBHHM ¢ TpeboBaHusiMu  DemepaabHOTO
roCcyJIapCTBEHHOI0 00pa30BaTEIbHOIO CTaHJapTa OCHOBHOIO oOmero oopasoBanus (PI'OC O0O0),
Ha ocHoBe [IpumepHoit mnporpammbl 1o mnpeametry «buonorus», OCHOBHOW 00pa3oBaTeNbHOM
MIpOrpaMMbl OCHOBHOTO 0011ero oopazoBanus MOY CIII Nel5, aBropckoit mporpaMMsbl 1o OHOJIOTHN
K yuyeOHOMYy KomIuiekcy non pemakiueid B.B. [Taceunuka u ap. (M.: IIpocBemenne) u npeaMeTHON
muaun  yueOHukoB B.B. Ilaceunmka, C.B. Cymartoxuna, I'.C. KammnoBa 5-9 kiaccer — M.:
[Ipoceemenue, 2016).

Y4eOHO-MeTonYeCKui KOMIUIeKC moxa pexakuueil B.B. Ilaceunwka u ap. HEe HapymiaeT
MIPEEeMCTBEHHOCTH, UMEET 3aBEPIICHHYIO JIMHUIO U COOTBETCTBYET LIESAM M 3a7auaM OOHOBJIIEHHOTO
COJIEp>KaHUsl €CTECTBEHHO - HayyHOro oOpa3oBaHus B ycioBusx peanu3anuun OI'OC O00. YyebHo-
METOJIMYECKUI KOMIUIEKC MO3BOJIIET pealn30BaTh LM E€CTECTBEHHO - HAYYHOIo 0Opa3oBaHUs,
chopMUpOBaTh BEAyIIUE KOMIICTCHIIMH, OOECIEUUTh YPOBEHb TIMOATOTOBKH  YYalluXCs B
COOTBETCTBHUH C MPEABABIAEMbIMH TPEOOBAHUSIMHU.

PaGouas mporpamMmma paccuntana Ha 238 4acos,

W3 HUX:

5 kmacce - 34 gaca.

6 kmacc - 34 gaca.

7 knacc - 34 gaca.

8 kuacc - 68 yacos.

9 kiace - 68 yacos.

IInanupyemsblie npeaMeTHbIC Pe3yJbTaThl H3y4eHUs1 y4eOHOro npeamera «buosorus»

B xome m3yuenuss ~ ydeOHOro mpeaMmera ydaiuecs MOJy4aroT BO3MOYKHOCTH JIOCTHUYb
HE0OXOIMMBIX MPEMETHBIX PE3yJIbTaTOB B cO0TBeTCTBUHU ¢ TpeboBanusimu ®I'OC O0O0.

IlnanupyeMble MpeaMeTHbIE Pe3YabTaThl JJIA 5 KJacca:

Yyauuiics HAy4YuTCo

* XapaKTepu30BaTh OCOOCHHOCTH CTPOCHHS M TPOIECCOB KUZHEACATENLHOCTH OHOIOTHYECKUX
00BEKTOB (KJIETOK, OPTaHU3MOB), UX MPAKTUYECKYI0 3HAYMMOCTb;

* IPUMEHATh METOJbI OMOJOTHYECKONW HAyKH JUIsl U3YYeHHUs KJIETOK M OPraHU3MOB: IPOBOAMTH
HAOJIIOJICHUsST 32 JKUBBIMH OpPTaHW3MaMH, CTaBHTh HECJIOXKHBIC OHOJIOTUYECKHE JKCICPUMEHTHI H
OOBSICHSITH X PE3YyJbTATHI, OMUCHIBATH OMOIOTUYECKIE OOBEKTHI U MPOIIECCHI;

* HCTIOJIH30BAaTh COCTABIISIONINE HCCIIENIOBATEILCKOW M IMPOEKTHOW MEATENFHOCTH I0 H3YYCHUIO
KUBBIX OpPraHU3MOB (TPUBOAMTH JIOKA3aTEIbCTBA, KiIacCU(DHUIIMPOBATh, CPAaBHUBAThH, BBISBISTH
B3alMOCBSI3H);

* OPUEHTHUPOBATHCS B CHUCTEME TMO3HABATENBHBIX I[EHHOCTEH: OllEHWBAaTh WHGOPMAIUIO O >KUBBIX
OpraHW3Max, IOJIy9aeMyi0 W3 Pa3HBIX HMCTOYHHKOB; TIOCJIC/ICTBHS JICATEIHHOCTH 4YEIIOBEKa B
MIPHUPOJIE.

Yuenuk nonyuum 603moxucHocms HAyYUmMbCa '

* coOnr00ams npasuia pabomol 8 Kabureme OUOLO2UU, C OUOIOSULECKUMU NPUOOPAMU U
UHCMPYMEHMamu,

* LUCNONL308AMb NPUEMBL OKA3AHUS NEPEOLL NOMOWU NPU OMPABLEHUU SO08UMBIMU 2PUOAMU,
A00BUMBIMU PACMEHUAMU, YKYCAX HCUBOMHBIX, pAOOMbL ¢ ONpedelumensimu pacmerutl,
BbIPAUWUBAHUSL U PAZMHONCEHUSL KVIbMYPHBIX PACTEHUU, OOMAUMHUX HCUBOMHBIX,

* 8bl0eNIAAMb ICmemuiecKue 00CMOUHCMEa 00bEKMO8 HCUBOLL NPUPOObL;

* 0CO3HAHHO COONIO0AMb OCHOBHbIE NPUHYUNBL U NPABUILA OMHOULEHUS K HCUBOU NPUPOOe;
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* HAXO0O0UMb UHGOPMAYUIO O PACMEHUAX U HCUBOMHBIX 8 HAYYHO-NONYIAPHOU Jumepamype,
OUOIOSUYECKUX CLOBAPSX U CNPABOYHUKAX, AHATUIUPOBATD, OYEHUBAMD €€ U NepPesoOUNb U3 0OHOU
Gopmol 6 Opyeyio;

* 8bIOUPamMb yeegble U CMbICI08bLE YCMAHOBKU 8 CEOUX OCUCMBUSX U NOCHYNKAX NO OMHOUEHUIO K
JHCUBOLL NPUPOOe.

IlnanupyemMble IpeAMeTHbIE Pe3YJabTAThI JJIA 6 Kjacca:

Yyammiics HaAy4YuTCs:

* XapaKTepU30BaTh OCOOCHHOCTU CTPOCHHUSI M MPOLECCOB JKU3HEICATCIBHOCTH OHOIOTHYSCKIX
00BEKTOB (KJIETOK, OPTaHU3MOB), MX MPAKTHIECKYIO 3HAUUMOCTH;

* IPUMEHATh METOJbl OMOJIOTMYECKON HAyKW JUIsi M3Yy4YCHHs KIETOK M OPTraHWU3MOB: IPOBOJIHTH
HAOJIIOJICHUsT 32 JKUBBIMH OpPraHM3MaMH, CTaBUTh HECJIOXHBIC OHOJIOTUYECKHE SKCICPUMEHTHI H
OOBSICHATB MX PE3YJIbTAThl, OIMCHIBATH OMOJIOTMYECKHE OOBEKTHI M MTPOIIECCHI;

* HCTIOJIB30BATh COCTABIISIONIME HMCCIENIOBATEIBCKOW M IMPOEKTHOM JEATENILHOCTH IO H3YYECHHUIO
KHUBBIX OPraHU3MOB (TIPUBOJIUTH JIOKA3aTENbCTBA, KIAacCHU(DUIMPOBATh, CPABHUBATh, BBISBISTH
B3aUMOCBSI3H);

* OPUEHTHPOBATLCS B CHUCTEME II03HABATEIIBHBIX I[IEHHOCTEH: OIICHWBAaTh MH()OPMAIMIO O >KUBBIX
OpraHu3Max, MOJy4aeMyl M3 pPa3HbIX HCTOYHHMKOB; IOCJEICTBUS JACATEIBHOCTH 4YeJOBEKa B
MIPHUPOJIE.

Yuenuk nonyuum 603modxcnocms nayuumoca:

* cobodams npasuia pabomsl 8 Kabuneme oOuosO2UU, C OUOTOSUYECKUMU NPUOOPAMU U
UHCMPYMEHmamu,

* OCO3HAHHO COONIOOAMb OCHOBHbIE NPUHYUNBL U NPAGUILA OMHOULEHUS K JHCUBOT NPUPOOe;

* OPUEHMUPOBAMBCSL 8 CUCEME MOPATILHBIX HOPM U YEHHOCEL N0 OMHOULEHUIO K 00beKMaMm HCUBOU
npuUpoOsl (NPU3HAHUE BbLCOKOU YEHHOCMU JCUSHU 80 6CEX €€ NPOSIBILEHUSX, IKON0SUUEeCKOe COZHANUE,
IMOYUOHATILHO-YEHHOCHOE OMHOUWEHUE K 00bEKmMAam HCUBOU NPUPoObl);

* HAXO0OUMb UHGOPMAYUIO O PACMEHUSX U HCUBOMHBIX 8 HAYYHO-NONYIAPHOU Jumepamype,
OUOIOCUYECKUX CLOBAPSAX U CNPABOYHUKAX, AHATUIUPOBATND, OYEHUBAMD €€ U NepesoOUmMb U3 OOHOU

Gopmbl 6 Opyeyio.

IlnaHMpyeMble MpeaMeTHbIE Pe3VabTaThl JJIs 7 Kaacca:

Yuyamuiicd HAyYHTCH:
* XapaKTepU30BaTh OCOOCHHOCTH CTPOCHHUS M TPOILECCOB HKU3HEIEATEIHLHOCTH OHOJOTHYECKUX
00BEKTOB (KJIETOK, OPTAaHU3MOB), UX MPAKTHYECKYIO 3HAYMMOCTb;
* IPUMEHATh METOJIbI OHMOJOTHYECKOH HAyKW JUIsl WU3YYEHHUs KJIETOK W OPTaHW3MOB: IPOBOJHTH
HaONIO/IEHUsI 32 JKUBBIMH OpPraHM3MaMH, CTaBUTh HECIOKHBIE OWOJIOTUYECKUE AIKCIEPUMEHTHI U
OOBSICHATH X PE3YyJIbTATHI, OMUCHIBATH OMOJIOTHIECKUE OOBEKTHI U MPOIIECCHI;
* HCIIOJIb30BAaTh COCTABISIONINE HCCIEAOBATEHCKOM W TPOEKTHOW MEATENBHOCTH MO H3yYSHHUIO
KUBBIX OpPraHU3MOB (TIPUBOAMTH JIOKA3aTeIbCTBA, KJIACCU(DHUIIMPOBATh, CPAaBHUBATH, BBHIABIATH
B3aUMOCBSI3H);
* OPHEHTHUPOBATHCS B CHCTEME ITO3HABATEILHBIX IICHHOCTEH: OIEHWBATh WH(POPMAITUIO O JKHUBBIX
OpraHm3Max, IMOJIy9aeMyl0 W3 pa3HbIX HCTOYHHKOB; TIOCTEACTBUS JIEATEIHHOCTH YElOBEKa B
IPHUPOJIE.

Yuenuk nonyuum eo3modxncnocms nayyumoca:

* cobnooams  npasuna pabomevl 6 KabuHeme Ouonocuu, ¢ OuorOUHECKUMU Npudbopamu  u
UHCMPYMEHmMamu,

* UCNONIBL308AMb NPUEMBL OKA3AHUS NEPBOTL NOMOWU NPU OMPABLEHUU A008UMBIMU 2PUOAMU, O0EUMBIMU
PACMeHUAMU, YKYCax JHCUBOMHBIX, padbomvl ¢ ONnpedelumensimMu pacmeHuti, Gblpausanus u
PASMHOMNCEHUSL KYTbIMYPHBLX PACMEHUL, OOMAUHUX HCUBOMHDLX,
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* gbi0eNsIMb IcmemudeckKue O0CMOUHCIEA 00bEKMO8 HCUBOL NPUPOObL;

* OCO3HAHHO COONOOAMb OCHOBHBLE NPUHYUNDBL U NPABULA OMHOULEHUSL K HCUBOU NPUPOOe;

* OPUEHMUPOBAMBCSL 8 CUCTEMe MOPAIbHbIX HOPM U YEeHHOCMel N0 OMHOWEHUIO K 00beKmam Jdcusoul
npupoosbl (NpuUsHaHUe 8blCOKOU YEHHOCMU HCUSHU 80 6CeX €€ NPOSBIEeHUSX, IKOIOSULECKOe CO3HAHUE,
IMOYUOHATLHO-YEHHOCMHOE OMHOUEHUEe K 00beKMam HCUBOU Npupoobl);

* HAXOOUMb UHGOPMAYUIO O PACMEHUSX U JHCUBOMHLIX 6 HAYUHO-NONYIAPHOU Jumepamype,
OUOI0CUYeCKUX COBAPSX U CNPABOUHUKAX, AHATUSUPOBAMb, OUEHUBAMb €€ U Nepegooums U3 0OHOU
Gopmul 6 Opyeyio;

* 8bIOUPAMb Yenedble U CMbICI08blEe YCMAHOBKU 8 CEOUX OelCMBUSX U NOCMYNKAX NO OMHOUWEHUN) K
JHCUBOTL NPUpooe.

IlnanupyemMble NpeaMeTHbIE Pe3YJbTAThI 1M 8 Kjacca:

Yyammiicst HAyYuTCs:

* XapaKTepU30BaTh 0COOCHHOCTH CTPOCHHS U MPOIECCOB KU3HEACATEIILHOCTH OpraHu3Ma 4ejoBeKa,
UX MPAKTUYECKYIO 3HAYNMOCTB;

* IPUMEHATh METOJIbI OMOJOTMYECKOW HAYKW TpPU HW3YYEHHH OpraHM3Ma 4YeJIOBEeKa: IMPOBOJUTH
HAOJIOACHUST 3a COCTOSHMEM COOCTBEHHOTO OpraHW3Ma, HW3MEPEHHUs, CTaBHTh HECIOXKHBIC
OMOJIOTMYECKHE IKCTICPUMEHTBI U OOBSCHATh X PE3YJIbTATHI,

* HCTIOJIb30BATh COCTABIIAIOUINE HCCIENIOBATEIBCKOW M IMPOEKTHOW MEATENFHOCTH IO H3YYEHUIO
OpraHu3Ma 4YelloOBeKa: IPHBOIWTH JIOKA3aTEILCTBA POJICTBA UYEJIOBEKA C MIICKOMUTAIOIUMHU
KUBOTHBIMH, CPaBHUBATh KJIETKH, TKAaHU, MPOIECCHI >KU3HEACSITEIBHOCTH OpraHH3Ma 4YeJOBeKa;
BBISIBJIATh B3aUMOCBSI3H MEX/Ty OCOOCHHOCTSIMU CTPOCHUS KJIETOK, TKAaHEH, OPraHOB, CHCTEM OPTraHOB
1 uX QYHKIUAMU;

* OPUEHTHPOBATKLCS B CHCTEME IM03HABATEIIBHBIX IIECHHOCTEH: OI[EHMBATh HHPOPMAIIHIO 00 OpraHu3Me
YeJIOBeKa, IOJIy4aeMyl0 M3 pa3sHbIX HCTOYHUKOB, TOCIEJCTBHS BIMSHUS (DAaKTOPOB pHCKAa Ha
3JI0pOBbE YETIOBEKA.

* MCTIOJIK30BATh HA MPAKTHKE MPUEMBI OKa3aHHsI IEPBOM MTOMOIIIH MTPH MPOCTYAHBIX 3a00JI€BaHUSX,
0’orax, 0OMOpOKEHUSIX, TpaBMax, CIIACeHUH yTOMAIOLIEr0; pallMOHAILHON OpraHu3aluy Tpyia v
OTJIbIXa; IPOBEACHMS HAOIIOIEHNUH 32 COCTOSTHUEM COOCTBEHHOI'O OpraHU3Ma;

* BBIJIEJIATh ACTETUYECKUE IOCTOMHCTBA YEI0BEUYECKOTO TENa;

* peaM30BBIBATh YCTAHOBKH 37I0POBOTO 00pa3a KH3HH,

* OPUEHTHUPOBATHCS B CUCTEME MOPAJIbHBIX HOPM U LIEHHOCTEH 10 OTHOIIEHUIO K COOCTBEHHOMY
3II0OPOBBIO U 3/I0OPOBBIO JPYTHX JIFOJICH;

Yuenuk nonyuum eozmorncnocmo nayuumoca:

* HAXO0O0UMb 8 Y4eOHOU U HAYYHO-NONYIAPHOU TUumepamype uHopmayuro ob opeanusme Yernosexd,
oopmaams €€ 6 8ude YCMHbIX CO0OWeHUl, 00KIa008, pedepamos, npe3eHmayull,

* AHANU3UPOBATND U OYEHUBAMD YeTlesble U CMbICI08ble YCMAHOBKU 8 C8OUX OeUCMBUAX U HOCMYNKAX
10 OMHOUWEHUIO K 300POBbI0 CBOEMY U OKPYIHCAIOUUX, NOCIe0CMEUsL 6TUAHUL (PAKMOPOE PUCKA HA
300p0o8be uenoseKa.

Ilnanupyemble NpeAMeTHbIE Pe3YIbTATHI 1A 9 KiIacca:
Yyamuiicss HAy4YuTCsA:

* XapaKTepu30BaTh OOIIHE OMOJOTHYeCKHe 3aKOHOMEPHOCTH, UX MPAKTUYECKYIO 3HAUUMOCTh;

* IPUMEHATh  METOJIbl  OMOJOTMYECKOW HAyKh Ui HU3y4yeHHs oO0muX  OHOJOTMYECKHX
3aKOHOMEPHOCTEH: HaOMI0AaTh U ONMUCHIBATh KJIETKHM HAa TOTOBBIX MHUKpOIpEnaparax, SKOCHUCTEMbI
CBOEH MECTHOCTH,;

* ICNOJB30BaTh COCTABIIONIME MPOEKTHOW W HCCIEN0BATEIBCKOW JIEATEIBHOCTH IO HM3YyYEHHIO
o0mux OMOJOTMYECKHX 3aKOHOMEPHOCTEH, CBOWCTBEHHBIX JKMBOH MpHpOAE; TNPHUBOIMUTH
JI0Ka3aTeNnbCcTBA HEOOXOAMMOCTH 3alIUThl OKpYXAroIleld Cpelsl; BBLACIATh OTIMYUTEIbHbIE



MPU3HAKU JKUBBIX OPTaHU3MOB; CYIIECTBEHHBIC IPU3HAKU OMOJIOTUYECKUX CUCTEM U OHMOJIOTUYECKUX
MIPOIIECCOB;

* OPHCHTHUPOBATBCS B CHUCTEME TIIO3HABATENBHBIX [IEHHOCTEW: OIEHUBAaTh WHMOPMALUIO O
JeSITeTbHOCTH YEJIOBEKA B IPUPOJIC, TIOIYIaEMYIO U3 Pa3HbIX HCTOYHHUKOB;

* aHAJIM3UPOBATH U OLICHUBATH MOCIIEACTBHS JISATEIHHOCTH YEIOBEKA B IPUPOJIC.

Yuenuk nonyuum eozmoricnocms nayuumocsa:

* 8b108U2AMb 2UNOMEZbL O BO3ZMONCHBIX NOCIEOCMBUAX OEAMENbHOCU YeNI08EKA 8 IKOCUCTNEMAX U
ouocgepe;

* AP2YMEeHMUpo8amy CE010 MOUKY 3DEeHUs 8 X00€ OUCKYCCUU NO 0OCYHCOEHUTO 27100AIbHBIX
9KOI02UUECKUX NPOOIEM

®opMbl OPraHu3aluM y4eOHbIX 3aHATHIA:
Oecena, JeKUMs, CEMHHAp, NMPOEKTUPOBAHME, MCCIEN0BaTEIbCKasi paboTa, NMPaKTHUECKUE 3aHATHS,
paboTa ¢ TEKCTOM, CaMOCTOSATeNbHas paboTa, HAOIIOACHUE, JeNoBas Urpa, «MO3TOBOH IITYpMY,
«@yKIMOH 3HAaHUW», TPEHUHT.

Buabl yueOHoii 1eATEJIbHOCTH:
camMocCTosITeNIbHasl paboTa ¢ yUeOHUKOM, IEKTPOHHO-00pa30BaTeIbHBIMU PECypcaMu, TOArOTOBKA U
MIPEJICTaBICHUE MyOIMYHOTO BBICTYIUICHUS B BHJIC NIPE3CHTAIMU, TIOUCK WH(GOPMAIIUU B Pa3TUIHBIX
HMCTOYHHMKAX, OTOOpP M CpaBHEHHWE MaTepuaja U3 HECKOJbKMX HMCTOYHUKOB, COCTaBJICHHUEC IUIaHA,
TE3HMCOB, Pe3IOMe, AaHHOTAIHMH, aHAIHU3 TPOOJIEMHBIX YICOHBIX CUTYaIIUi, BBIMOJTHCHUE TPAKTHUCCKHUX
paboT, pelieHHe JMHTBUCTUYECKUX 3aJa4, aHaIU3 TaOJlHIl, CXEeM, CHUCTeMaTu3alus y4eOHOTro
Marepuania.

DopMBbI KOHTPOJIA:
TECT, KapTOUKH, (PPOHTAIBHBIN OMPOC, KOHKYPC, UTPOBBIE 33JaHMs, COCTABJICHUE IUIaHa, TaOIMIIbI,
YCTHBIN OTBET-PACCyKJICHHE, TPE3CHTALINS.

COJAEPKAHUE YYEBHOI'O ITIPEJJMETA

Pazpnen «’Kusble opranusmen 5-7 kiiace
Bbuonorus. bakrepun, rpudbl, pacrenus
5 kaace

BuoJiorus kak Hayka (6 uacoe)
buonorus — Hayka o kuBOH mnpupoje. Poiap OuOIOTMM B NPakTHYECKOW NEATENBHOCTH JIIOJEH.
PaznooOpasue opranuzMoB. OTIMYUTENbHbIE TPU3HAKU MPEICTAaBUTENEH pa3HbIX LAPCTB KUBOU
npupoJsl. Metonbl Mccae1oBaHusl B OMONOTHH: HaOMI0IeHHe, U3MEpeHune, sKkcrepuMenT. Kierounoe
cTpoeHue opranu3moB. [IpaBuna paGoTsl B kKaOMHeTe OMOIOTHH, TIpaBUiIa PabOTHI ¢ OMOJIOTHYECKUMU
npubopamMu U MHCTPYMEHTaMH.
IKcKypcuu
MHoroo0pasue KHUBBIX OPIraHU3MOB, OCEHHUE SBJICHUS B KU3HHU PACTCHHUN U )KUBOTHBIX.

Knerka — ocHOBa CTpPOeHUS M JKU3HEAEATEILHOCTH OPpranu3mMoB (8 uacog)
VYCTpolCTBO  yBENIWYHUTEIBHBIX TNPHOOPOB (JIyma, cBeToBoW Mukpockomn). [IpaBuma paboTel ¢
MHKpPOCKOIIOM. MeToibl M3yd4eHHUsl KIETKH. XMMHMYECKHMH CcocTaB KiIeTKH. KileTka u ee cTpoeHwue:
000JI04YKa, HUTOIUIa3Ma, SJpO, BaKyoJH, IUIACTHbL. JKHU3HENEeSITeIbHOCTh KJIETKH: MOCTYIUIEHUE
BEIIECTB B KIIETKY (AbIXaHUE, IUTAaHHUE), POCT, PA3IAPAKUMOCTb, pa3BUTHE U JieseHue KieTku. [lonsaTue
«TKaHbY.

Hemoncmpayuu



Muxkpornpenaparsl pa3Iu4HbIX PACTUTEIBHBIX TKaHEH.
JIBM>KEHHE HUTOILIA3MBI B KJIIETKAX JINCTA DIIOJCH.
Jlabopamopuvie u npakmuueckue padomsut
VYCTpoHCTBO  yBEIMUUTENBHBIX HIPUOOPOB, paccMaTpUBaHUE KIETOYHOIO CTPOEHUS PpACTEHUs ¢
ITOMOUIBIO JTYIIBL.
VY CTpoicTBO CBETOBOTO MUKPOCKOIIA U IPUEMBI PAOOTHI C HUM.
[IpuroToBnenue npenapara KOXULBI YEUIyW JIyKa, paccMaTpUBaHME €ro TIO0J MHUKPOCKOIIOM.
IIpuroroBnenue npenaparoB U pacCMaTpyuBaHue MO MUKPOCKOIIOM IIACTH] B KJIIETKaX JIUCTA 3JI0JIEH,
IUIOI0B TOMATOB, PSOMHBI, IIUITOBHHKA.

Mmuorooopa3sue opranuzmos (18 uacoe)
MHuorooOpa3ue opraHusmMoB M HX kiaccuukanusa. OTIMYUTENbHbIE TPU3HAKU IPEICTaBUTEICH
Pa3HBIX LAPCTB KUBOU MPUPOIBIL.
CrpoeHne U JKU3HENEATENBbHOCTh Oakrepuil. PasmHoxeHue Oaxtepuil. bakrepun, uX poiab B
KpPYroBOpOTE BEIIECTB B IPUPOJE U )KU3HHU YeroBeka. PazHooOpa3ue GakTepuil, UX pacnpocTpaHEeHHE B
IIPUPOJIE.
I'pu6b1. O61mas xapakTepucTuka rpudoB, UX CTPOCHHUE U KHU3HEeATeIbHOCTh. MHOrooopasue rpu0oB.
Cwenobusie u snoutbie Tpuobl. [IpaBuia coopa cbenoOHBIX TpUOOB M uX oxpaHa. [IpodunakrTuka
oTpasiieHust rpudamu. Posb rpu6oB B IpUpOE U )KU3HU YEIOBEKa.
Pactenns. OOmas XapakTepuCTHKa pPacTHTEIBHOTO IapcTBa. MHoOrooOpasue  pacTeHHi,
OJTHOKJICTOYHbIE M MHOTOKJIETOYHBIC PACTEHHUs, HU3IIME U BBICIIME pacTeHHs. MecTta oOuTaHMs
pacTeHui.
Bopopociu. MHorooOpaszue BoaoOpocieil — OJHOKJIETOYHbIE W MHOrOKJeTouHble. CTpoeHue
OJITHOKJIETOYHBIX M MHOTOKJIETOUHBIX BoJopociieil. Ponb Bomopociiell B IpUpojie U KU3HU YEIOBEKa,
UCII0JI30BAHNUE.
JInmaitHuKu — CUMOMOTUYECKHE OPTaHU3MbI, MHOTOOOpa3ue U pacpoCTpaHEHUE JIMIIAWHUKOB.
Beicline cropoBele  pacTeHMs. MXxH, MalOpPOTHMKH, XBOIIM, IUIAyHBI, HUX OTJIMYUTEIIBHBIC
0COOEHHOCTH, MHOT0OOpa3ue 1 pacpoCTpaHEHue.
Cemennble pacteHMs. ['omoceMeHHble, 0COOEHHOCTH cTpoeHusd. VX MHorooOpasue, 3Haue€HUE B
MIPUPOJIE U UCTIOIb30BAHUE YEIIOBEKOM.
[TokpbITOCEMSAIHHBIE PAaCTEHHUs, OCOOCHHOCTH CTPOEHHUs W MHOrooOpaszue. 3HaueHUe B NPUPOJE U
KU3HU YEJIOBEKa.
OOmast xapaktepuctuka I1apctBa JKuBoTHble. Pa3HoOOpas3ue JKMBOTHBIX — OJHOKJIETOYHBIE H
MHOTOKJIeTOYHbIe. OXpaHa *KUBOTHOro Mupa. OCOOEHHOCTH CTPOEHHUS OJHOKIIETOUHBIX >KUBOTHBIX U
uX MHOrooOpasue. Posib OJJHOKJIETOUHBIX )KUBOTHBIX B MPUPOJIE U KU3HH YEIIOBEKa.
becrio3dBoHOUHBIE KMBOTHBIE, OCOOEHHOCTM UX CTpoeHHs. MHorooOpaszue 0ecro3BOHOYHBIX
KUBOTHBIX.
[103BOHOYHBIE KUBOTHBIE, 0OCOOEHHOCTH UX CTpOeHUsl. MHOroo0pa3re nN0o3BOHOYHbBIX )KUBOTHBIX.
MHorooOpasue u oxpaHa KHBOW TPUPOJIBI.
Hemoncmpayusn
MyJIspKU TUTOI0BBIX Tell IITSMOYHbBIX I'puOoB. HatypanbHble 00beKThl (TPYTOBHUK, pKaBUWHA, TOJIOBHS,
criopbiHbs). ['epbapHble 3K3eMITIApbl pacTeHui (Mxa (Ha MECTHBIX BHJAAX), CIIOPO HOCSALIETO XBOIIA,
MAropOTHHUKA, XBOU M LHIMIIEK XBOMHBIX (Ha MPUMEpPE MECTHBIX BHJIOB).
OTreyaTKy HCKOMAEMBIX PACTEHMIA.
Jlabopamopuvie u npakmuueckue padomsut
Oco0OeHHOCTH CTPOEHUSI MYKOpa U IPOKIKEH.
BHelnee cTpoeHne IBETKOBOTO pacTEHUS.
Pe3epBHOe Bpemsi — 3 yaca - HCIONB3YETCS ISl IPOBEICHUST YPOKOB OOOOIICHUS U 3aKpETUICHHSI
3HAaHUW, OJUH M3 KOTOPBIX — OJKCKYpCHS, YTO IO3BOJSET HE TOJBKO 3aKpENUTh IOJTY4YEHHbIE
YYaIlIUMUCS 3HAHUS, HO ¥ OCYILIECTBUTH UTOTOBBIN KOHTPOJIb 3HAHUH.

Buonorus. MHOroodpasne NnOKpbITOCEMEHHbIX PAaCTeHUI
6 xiacc



Tema 1. 7Ku3nb pacrenni

OcHOBHBIE TPOIECCHI KU3HEACITEILHOCTH (TUTaHKE, AbIXaHHe, 0OMEH BELIeCTB, pOCT, Pa3BUTHE,
pa3MHOkeHue). MuHepalibHOE U BO3AYIIHOE MUTaHue pacteHuid. Potocunrtes. JpixaHue pacTeHHi.
Ucnapenne Boawl. Jlucroman. IlepenBukeHne BOAbI M NHUTATENbHBIX BEIIECTB B PACTEHUH.
IIpopacranue cemsH. CnocoObl pa3sMHOXKEHHUS pacTeHH. Pa3MHOMXEHHE CIIOpPOBBIX pPACTEHUM.
Pasmuoxenue romoceMeHHbiX pacteHuil. [lonoBoe u Oecronoe (BereTaTUBHOE) Pa3MHOXKEHHE
ITOKPBITOCEMEHHBIX PACTEHUH.

Hemoncmpayusn
OnbIThI, JOKa3bIBAIOILIME 3HAUEHUE BOJIbI, BO3/lyXa U TEILIa JUUIsl IPOPAaCTaHUs CEMSIH.

[Iuranne npopoCTKOB 3alIaCHBIMU BEUIECTBAMU CEMEHH.
[Tonmy4yeHne BBITSKKU XJI0pOopUILIA.
[Tornonienue pacTeHUsIMU YIIIEKUCIIOr0 ra3a v BbIIEJICHUE KHCIIOPOa Ha CBETY.
OOpazoBanue Kpaxmana.
JIpIxaHue pacTeHUM.
Hcnapenue BoAbI JINCTHIMHU.
[lepenBukeHUE OPraHUYECKUX BEIECTB MO JIy0Yy.

Jlabopamopnvie u npakmuueckue padomaul
[lepeaBuxenue BOAbI 1 MUHEPAIBbHBIX BELIECTB 110 IPEBECHHE.
BereratuBHOE pa3sMHOKEHHE KOMHATHBIX PACTCHUI

Tema 2. CTpoeHue 1 MHOT000pa3ne NOKPbHITOCEMEHHBIX pacTeHU

CrtpoeHue cemMsiH OJHOJOJIbHBIX M JIBYAOJbHBIX pacTeHH. Buipl KOpHEW W TUIBI KOPHEBBIX
cucteM. 30HbI (y4acTku) KopHs. Bumonsmenenust kopseil. [loGer. [Touku u ux crpoenue. Poct u
paszButue nodera. Buemnee crpoenune nucra. Kierounoe crpoenue nucra. BugonaMeHeHust IMCTHEB.
Crtpoenue crebmsi. MHoroo6pasue crtebneil. Bunonzmenenus moderos. L[BeTok M ero cTpoeHwue.
Congerus. [lnoas! u nx knaccudukanus. Pacripoctpanenre miogoB U CEMSH.
Jemoncmpayusn
BHemiHee 1 BHyTpeHHEe CTPOEHHE KOPHSI.
Crpoenue noyek (BereTaTUBHOM M FeHEPaTHBHOM) M pacloyio’keHue UxX Ha crebie.
CrpoeHue nucra.
Makpo- 1 MUKpOCTpOeHHE CTeO.
Crpoenue 1isetka. Paznuunbie BUIBI COLIBETHIA.
Cyxue u COuHbIE TUIOABI.
Jlabopamopmuvie pabomot
CrpoeHue cemMsiH ABYNO0IbHBIX U OJHOJOJIbHBIX PACTEHUM.
Bunel kopHeil. CtepaHeBast © MOUKOBaTasi KOPHEBBIE CUCTEMBI.
Kopnesoii uexnuk u kopuesvie onocku.
Crpoenue nouek. Pacnonoxenue noyek Ha crede.
Buympennee cmpoenue éemku depesa.
Bunonsmenennbie moderu (KopHeBHINE, KITyOCHb, TyKOBHUIIA).
CrpoeHnne nseTka. Pa3nuuHble BUIbI COLBETUH.
MHoroo6pasue cyXux U COUHbIX IJIOJI0B.

Tema 3. Knaccudukanusi pacrenuit

OcCHOBHBIE CHCTEMAaTHUYECKHWE KAaTEeropuH: BUJ, pOJ, CEMEHCTBO, Kacc, OTAeN, IapcTBO.
3HaKOMCTBO ¢ KJaccuukanmend LBETKOBbIX pacteHuid. Kimacc JIBynmosbhble pactenus. Kiacc
OpnononpHbele. Mopdonornyeckass XapakTEpUCTUKA CEMEHCTB JBYAOJBHBIX M OJHOAOJIbHBIX.
Baxkneiiimme ceapCKOXO3SMCTBEHHBIE pPACTEHUsS, OMOJOTMYECKHe OCHOBBI WX BBIPAIIUBAHUS H
HapOJHOXO03SHCTBEHHOE 3HAYCHHE.

Jemoncmpayusn
JXKusble u repbapHble pacTeHHUS.

PaiioHnpoBaHHBIE COPTa BaXKHEHIINX CEIBbCKOXO035UCTBEHHBIX PACTCHUM.
Tema 4. [Ipupoanbie cooduecTBa
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B3aumocBs3p pacreHuil ¢ aqpyrumu opranuzMamu. Cumo6uo3. PacturenbHble cooOIiecTBa U UX
Tunbl. Pa3BuTHE M CMEHa pacTUTENbHBIX COOOLIECTB. BiusHHE [eATETbHOCTH YeNOBeKa Ha
pactuTenbHbIe COO0IIECTBA U BIMSHUE IPUPOIHOM Cpe/bl Ha YeIOBEKa.

IKcKypcus
Denonozuueckue HabIIOOEHUs 30 86eCEHHUMU ABTIEHUAMU 8 NPUPOOHBIX COOOUECMEAX.

buousiorusi. ’KuBortHsle.
7 kaacce

BBenenue

OO6mue cBeneHUs O KUBOTHOM Mmupe. Mctopusi pa3BuTus 300510Tud. MeTOapl M3ydeHUS
*KUBOTHbIX. Hayka 300morust u ee crpykrypa. CXOACTBO M pa3ivuus KUBOTHBIX M PACTEHUH.
CucremaTKa XKHUBOTHBIX.

Tema 1. IIpocreiimme

Mmuoroob6pa3ue, cpena u mecta oburtanusi. OOpa3 >ku3HM ToBeneHue. buomornyeckue u
9KOJIOTMYECKHE OCOOEHHOCTH. 3HAUE€HUE B IPUPO/JIE U JKU3HU yesioBeKa. KosloHuanbHble OpraHu3Mbl.

Hemoncmpayusn
MukpornpenaparoB NpOCTEHIINX

Tema 2. MHOrokJieTOYHbI€ ;KHBOTHbIE

becriozBonounbIe xkuBOTHEIE. Tun ['yOku. MHOTOOOpa3ue, cpena oOutanus, 00pas KU3HH.
buonoruueckue u 3xonorudeckue 0cCOOEHHOCTU. 3HAYCHHE B IPUPOJC U KHU3IHU YeTIOBEKa.
Tun KuimeyHonosiocTHbIE. Mmuoroob6pa3ue, cpena obOuTaHus, obpas JKU3HHU.
buonoruueckue u 3KOIOTMYECKUE OCOOCHHOCTH. 3HAue€HHWE B NPHUPOJAE U IKU3HU YEJIOBEKa.
Ucuezaroniue, peakue u 0XpaHsIeMbi€ BUJIbL.
Tunst [Tnockue, Kpyrneie, Konpuateie yepBu. Muoroobpasue, cpena mecra ooutanus. O6pa3
YKU3HH U TTOBEJICHUE. buonoruueckue u 3K0I0rHUECKUE O0COOEHHOCTH. 3HaueHue B
MIPUPOJIC U YeTIOBEKa.
Tun Mosmocku. MHoroo0pasue, cpena oOutaHusi, oOpa3 *KU3HU NoBeneHue. buonoruueckue u
AKOJIOTHYECKHE OCOOCHHOCTH. 3HaUE€HHE PUPOJIE U KU3HU YeIIOBEKA.
Tun Ynenucronorue. Kmacc PakoobOpasznsie. Muoroo6pasue. Cpena obutanusi, o0pas >KU3HU U
MoBe/ieHHe. buonorndyeckue W JKOIOTUYECKHUE OCOOCHHOCTH. 3HAUE€HHWE B MPUPOAEC U KHU3HH
yenoBeka. Vcuesaromue pekue u oXpaHseMble BUADL.
Knacc IlaykoobOpaszubie. MuoroobOpasue. Cpena obutanus, oOpa3 KH3HU U TOBEACHHUE.
buonoruueckue m 3xosornyeckue 0coOOEHHOCTH. 3HAYEHHE B MPHUPOJAE U KU3HM yenoBeka. Kiacc
Hacexombie. MHoroo0Opasue. Cpena obutanus, oOpa3 >KM3HM U TOBeJCHHE. buoiorunueckue u
9KOJIOTUYECKHE OCOOCHHOCTU. 3HAUCHUE B MPHUPOJIE U )KU3HU YEIOBEKA.

Jemoncmpavyusn
MukpornpenaparoB ruJpsl.
Pa3H000pa3HbIX MOJITFOCKOB U HIX PAKOBHH.
MopckuX 3Be31] B IPYTUX UTIIOKOKHUX.

Jlabopamopnsie pabomost u npaxmuyeckue padbomut
Bueminee crpoeHue 10K AEBOTO YEPBSL.

3HaKOMCTBO C pa3HOO0Opa3ueM pakooOpa3HbIX.
N3yuenue npeacraBuTeneil OTpsS0B HACEKOMBIX.

Tun Xopnoseie. Iloatun becuepennbie. Knacc Jlanuernuku. [loatun Yepennsie. Kiacc
Kpyrnopoteie. Hagknacc PeiObl. MHoOroobpasue: xpsimeBble, kocTHble. Cpenma obOurtanusi, oOpa3
YKU3HH, TTOBEJIeHNE. bruoiorndeckue u dKoJ0TUYeCKre 0COOCHHOCTH. 3HAaYEHUE B MIPUPOJIC U KU3HU
yenoBeka. Mcuesaroiiue, peikue u oXpaHsieMble BUIBI.

Kiace 3emuoBogHBIe. MHOTOOOpa3ue: 6e3norue, xBocrateie, 6ecxBocThie. Cpena obutanus, odpas
KU3HU U TIOBeJIeHUE. bruonorndeckue u 9KoJ0orudeckrue 0COOEHHOCTH. 3HAUCHUE B IPUPOJIC U KU3HU
yenoBeka. lcdesaromue, peakue U oOXpaHseMbIe BUIBI.




Knacc Ilpecmbikatomuecs. MHoroobpasue: sIIepHibl, 3Med, dYepenaxw, Kpokommisl. Cpena
oOuTaHus, 00pa3 KU3HU U MOBeACHHE. buomornyeckue U 3K0JI0rHYecKue 0COOEHHOCTH. 3HAUEHHUE B
MIPUPO/IE U KU3HU YesoBeka. Vcueszaromiue, peakue u oXpaHsieMble BUIbI.
Kimace Iltunpl. Maoroo6pasue. Cpena oOutanus, oOpa3 >KU3HU U MOBEACHUE. buosorndeckue w
9KOJIOTHYECKHE OCOOCHHOCTH. 3HAYCHHE B MPUPOJE U KU3HU 4YeloBeka. Mcuesaromme, pelkue u
OXpaHsieMbl€ BUbI.
Knacc Mnekonutaromue. Baxxneifmie npeactaBuTend oTpsiioB miekonuraroumx. Cpena oOuTanus,
o0pa3 U3HU U MOoBeJeHUE. bruonornyeckre U 3KOJ0THYecKie 0COOCHHOCTH. 3HaYeHHE B MIPUPOJIE U
KU3HM yesoBeka. Mcuesaroniue, peikue u OXpaHsaeMble BUIbI.

Jlabopamopnwvie u npaxmuueckue padoomot
BHemrHee cTpoeHue U IepeBUKCHHIE PBIO.
W3ydeHue BHEUTHETO CTPOCHUS MITHULI.

IKcKypcus
W3ydyeHre MHOTOOOpa3us MTHII.

Tema 3. DxocucTeMBI
EcTecTBeHHbIE U HCKYCCTBEHHBIE OMOIIEHO3BI (BOJIOEM, JIYT, CTEMb, TYHPA, JIEC, HACEICHHBIN
myHKT). DakTopbl cpebl U UX BIUsSHUE HA OuorneHo3. llenu nuranus, moTok 3Hepruu. BzanMocss3b
KOMITOHEHTOB OMOIIEHO3a B MX MPUCIIOCOOJICHHOCTD JIPYT K IPYTY.
IKcKypcus
H3yuenue 83aumocesi3u H#CUBOMHBIX C OPYeUMU KOMNOHEHMAaMU OUOYEHO3d.

Pa3znen «YesioBek u ero 310poBbe» 8 Kiace
Buogorusa. Yenosek.

BBenenue (2 4)

HaYKI/I, HU3y4daromue OpraHu3M 4CJIOBCKA: aHaTOMUA, (I)I/I3I/IOJ'IOI"I/I$I, IICUXOJIOTHS U TUrueHa. Mx
CTaHOBJICHUEC U MCTOAbI UCCIICAOBAHMA.

I. Ipoucxoxnenue yeaoBeka (3 4)

Mecro uenoBeka B cucremaTuke. JlokazarenbcTBa )KUBOTHOTO MTPOUCX 0K ICHUSI uesoBeka. OCHOBHBIE
ATarbl IBOJIOLIUY YeTIOBeKa. BiusHre OMOIOTHYECKHX U COIMANBHBIX (DaKTOPOB Ha HeE.
UYenoseueckue pacel. UenoBeK KaK BHI.

JemoncTpanus Mozaenu «I[Ipoucxoxaenue yenoBeka», Mojiesiell OCTaTKOB APEBHEN KyJIbTYpbI
4eJI0BEKa.

I1. Ctpoenue u ¢pynkuuu opranusma (57 4)

OO0mii 0030p opranuszma (1 4)

YpoBHu opranuszanuu. Ctpykrypa tena. Opranbl ¥ CHCTEMBI OPTaHOB.
Kuerounoe crpoenne oprannzma. Tkanu (3 1)

Buemnsis u BHyTpeHHsIs cpefa opranuzMa. Ctpoenue u QyHkuus kieTku. Poinb sigpa B nepenaue
HaCJIe/ICTBEHHBIX CBOMCTB opranusmMa. Opranouisl KieTku. Jlenenue. JKuzHeHHbIE TPOLIECCHI
KJIETKU: OOMEH BellecTB, OMOCHHTE3 U OHojornueckoe okucienue. Mx 3nauenue. Ponb hepMeHTOB B
obmeHe BemecTB. PocT u passurue kinetku. CocTosHUs (PU3MOTOTHUECKOTO MOKOS U BO30YXKIESHUSI.

Txanu. O6pa3oBanue TKaHel. DNUTENHATbHbIE, COSAMHUTENIbHBIE, MBIIIIEYHbIC, HEpBHAS TKaHU.
Crpoenue u ¢pyHkuus Helipona. CuHaric.

JleMoHCTpanus pazIoXeHNus NePOKCHIa BOJopoa hepMEeHTOM KaTaslazoil.

PeduexTopHasi peryisiuus OpraHoB u cucrem opranusma (1 1)
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LentpanpHas u nepudepuyeckas 4acTu HepBHOU crcteMbl. CHMHHOM 1 TOJIOBHOM MO3T. HepBbl 1
HepBHBIE y3Ibl. Pednekc u pednexkropHas ayra. Heliponnsie nienu. [1porecchl Bo30ykaeHUs 1
TOPMO>KEHUS, UX 3HaueHue. UyBCTBUTEIbHBIE, BCTABOYHBIEC U UCIIOJIHUTEIbHBIE HEHPOHBL. [Ipsimble 1
oOpatHble cBsi3U. Poiib penenTopoB B BOCIIPUSATUH pa3/IpakeHUH.

CamoHa0JII0/IcHHEe MUTATEeIbHOTO pedieKkca U yCIOBHSI €ro MPOsBICHHS U TopMOXkeHHs1. KosieHHbII
pedexc u np.

OnopHo-aBurarenabHas cucrema (7 4)

CkeneT ¥ MbIIIIBL, UX QYHKIUH. XUMUYECKUH COCTaB KOCTEH, UX MaKpO- U MUKPOCTPOCHHE, TUIIbI
kocteil. Ckeser 4elloBeKa, ero Mpucrnoco0ieHue K IpsIMOX0XKACHUIO, TPYIOBOM AESATEIbHOCTH.
W3meHeHus, CBA3aHHbBIE C PA3BUTHEM MO3Ta U peyu. TUIbl COeIMHEHNH KOCTE!: HEeMOABHKHBIE,
MOJTYTIO/IBUKHBIC, TTOJABUKHBIC (CYCTaBbI).

Ctpoenue MbIII ¥ cyX0okuiui. O030p MBIIIIL YeI0BEYECKOro Tea. MBIIIIbl aHTarOHUCTHI U
CUHEPrucThl. PaboTa CKeNeTHBIX MBI U UX perysiius. [[oHsITHe 0 IBUTaTeIbHON eNUHUIIE.
W3meHeHne MBIIIIBI IPH TPEHUPOBKE, MOCIEACTBHSI TUIOIMHAMUHN. DHEPreTUKa MBIIIIEYHOTO
cokpalenus. Jlunamuueckas U ctaTudeckas padora.

HpI/I‘-II/IHI)I HapymcHHsA OCaAHKHU U pa3BUTHUA ITJIOCKOCTOITHA. Hx BBIABJICHUC, ITPEAYIIPCIKACHUC U
HCIIPpABJICHUC.

[lepBas momo1up npu ymuodax, nepeaomMax KOCTe U BbIBUXAX CYCTaBOB.

JdemMoHCTpauMu CKeJIeTa U MYJISKE TOpca 4eJoBeKa, yepena, KOCTeid KOHEYHOCTEHN, TO3BOHKOB,
PacIuIOB KOCTEH, MPUEMOB ITEPBOI ITOMOIIY ITPH TPaBMaXx.

CamoHna0.1101eHust paboThl OCHOBHBIX MBIIIII, POJIb IICYEBOTO MOSICA B ABIKEHHSIX PYKH.
Buytpennss cpena opranusma (3 1)

KoMmnoHeHThI BHYTpEeHHEH Cpefibl: KpOBb, TKaHEBas )KUIKOCTh, TuMda. X B3auMoieiicTBue.
I'omeocras. CoctaB KpoBH: mj1a3Ma U (POPMEHHBIE AIEMEHTHI (TPOMOOLIUTHL, IPUTPOLIUTHL,
neixouuTsl). Ux pynkiuu. CBEpThiBaHne KpoBU. Pob kanbuus U BuTamMuHa K B cBepThIBaHUN
KpoBH. AHanu3 kpoBu. Manokposue. KposeTBopeHue.

Bopnba opranusma c nndexmueit. UMmmynurer. 3amurasie 6apsepsl opranusma. JI. [lactep u U. U.
MeuHuKoB. AHTHreHbl ¥ aHTHTeNa. Crenuduueckuii n Hecrienuduueckuii UMMyHuTeT. UMMyHHUTET
KJIETOYHBIN U TyMopanbHbIi. IMMyHHas cucrema. Posb 1uMpounuToB B MUMMYHHOI 3a1uTe.
@arouuTos. Bocnanenue. MH¢ekunonnslie U napasurapHbie 0oiae3Hu. Bopora undexium.
Bo30Oynurenu u nepeHocunku Oose3nu. bannmio- u Bupyconocurenu. TeueHrne nHPEKIIMOHHBIX
6onesneid. [Ipodunaxtuka. UMMmyHoI0THS Ha Ciy»)0€ 3J0pOBbs: BAKIIMHBI U JIEYEOHBIE CHIBOPOTKHU.
EcrecTBEeHHBIN M NCKYCCTBEHHBIM HMMYHUTET. AKTUBHBIN U TACCUBHBIM UIMMYHHTET. TKaHeBas
coBMecTUMOCTb. [lepennBanue kposu. I’ pynmnsl kpoBu. Pesyc-dakrop. [lepecanka opraHoB v TKaHE.

KposenocHas u immparudeckas cucreMbl opranusma (7 4)

Opranbl KPOBEHOCHOM U TUM(pATHUECKON CHUCTEM, UX POJIb B oprann3me. CTpoeHrne KPOBEHOCHBIX U
muMdatndeckux cocynoB. Kpyru kpoBooOparenusi. Ctpoenue u pabora cepina. ABTOMAaTU3M
cepaua. /[Bmxenue kpoBu o cocyaam. Perynsiust KpoBocHaOKeHUsI OpraHoB. ApTepralibHOE
JlaBlieHHE KPOBH, IyJbC. [ UTHEHa cepieYHOCOCYTUCTOM cucTeMbl. JloBpaueOHas HOMOIb TPU
3a0oseBaHNN cepAla U cocynoB. [lepBas momonib Npu KpPOBOTECUEHUSX.

JdeMoHcTpanum Mozelel cepAlia U Topca 4eJoBeKa, IPUEMOB U3MEPEHHUS ApTEPUAIIBHOTO J1aBJICHUS
no Meroay KopoTkoBa, mpréMOB OCTAaHOBKHA KPOBOTECUYEHU .

JpIxaTenbHasi cucrema (4 4)
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3nauenue npixanusa. Ctpoenue u QyHKIUHU OpraHoB AsixaHus. ['onocooOpa3oBanue. MH(peKIMOHHBIC
Y OpraHMyecKre 3a00JIeBaHuUs AbIXaTeIbHBIX MyTeil, MUHJAINH U OKOJIOHOCOBBIX Ma3yX,
npodunakTuka, foBpadeOHast TOMOIb. ['a3000MeH B NETKUX U TKaHAX. MeXaHU3Mbl BIOXa U
BbII0Xa. HepBHas 1 rymopanbHas peryisanus apixanus. OXpaHa BO3AYIIHOM Cpelbl.

O yYHKIIMOHAIBHBIE BO3MOKHOCTH JbIXaTEJIbHOM CUCTEMBI KAK MTOKA3aTellb 3J0POBbS: ) KU3HCHHAS
€MKOCTb JIETKHUX.

BeisaBiienue u npegynpexaeHue 6onesHeil opranos Jpixanus. @urooporpadus. TyOepkynés u pak
nérkux. Ilepsas nomols yronaroiemy, Ipy yAyILIEHUH U 3aBaJIMBAHUU 3€MIIEH, SJIEKTPOTPABME.
Knunuueckas u 6uonorndeckas cMepTh. VICKycCTBEHHOE AbIXaHUE U HENPSAMON Maccax cepua.
Peanumanus. BiussHue KypeHus U JpYrUX BPEIHBIX IPUBBIYEK HA OPraHU3M.

JdemoHcTpauuu

—  MOJEJIXA I'OPTaHu;

—  MOJIEJIH, MOACHSIOIIEH MEXaHU3M BJIOXA U BbIJIOXA;

—  NpUEMOB ONPEEICHUS IPOXOAUMOCTHA HOCOBBIX XOJI0OB Y MAJICHBKUX JIETEH;
— pOaM PE30HATOPOB, YCUIMBAIOIIUX 3BYK;

—  OIbITa 10 OOHAPYKEHHUIO YTIEKUCIIOTO Ta3a B BBIIBIXaEMOM BO3IyX€E;

—  HM3MEPEHUS KU3HEHHOU EMKOCTH JIETKHX;

— NpUEMOB UCKYCCTBEHHOTO JbIXAHUS.

IInmeBapurenbHas cucrema (7 4)

[TumeBbie TPOAYKTHI M MATATEIBHBIC BEIIECTBA, MX POJIb B 0OMEHE BEIIECTB. 3HAUCHHE
nuieBapenus. CTpoeHue U (yHKIMY NUILEBAPUTEILHON CUCTEMBIL: MTUIIEBAPUTEIbHBIN KaHal,
IIHAILEBAPUTEIbHBIC JKee3bl. [IuieBapenue B pasinuHbIX OTAENaX TUIEBAPUTEIBHOTO TPAKTA.
Perynsauus nesTelbHOCTH NMUILEBAPUTENBHON crcTeMbl. 3a00JIeBaHMs OPraHOB MUILEBAPEHUs, UX
npodunaktuka. ['uruena opranos nuieBapenus. [Ipenynpexaenne xeny104HO-KUILIEYHbIX
MHEKIUH 1 TeIbMUHTO30B. JloBpaueOHast MOMOIIb ITPU MUILEBBIX OTPABICHHUSX.

JeMoHcTpanusa TOpca 4enoBeKa.
Camona0J1to1eHusi: onpeiesieHNe MOJI0KEHUS CIIFOHHBIX KeNE3; IBUKEHUE TOPTaHU MPHU TJIOTAHUU.
OO0men BeuecTB U dHeprum (3 4)

OOMeH BellecTB U YHEPTUU — OCHOBHOE CBOIMCTBO BCEX JKUBBIX cylecTB. [Imactnueckuit u
sHepreTuueckuii 00MeH. OOMeH OeNKoB, KHPOB, YIIIEBOA0OB, BOJIbI U MUHEPAJIbHBIX COJIEH.
3aMeHUMbIE U He3aMEHUMbIe aMUHOKUCIIOTHI, MUKPO- U MaKpo3JeMeHThl. Poib pepmeHToB B 0OMeHe
BelecTB. BuTaMuHbl. DHEProTpaTsl 4eIoBeKa U MUIIEBONW pauuoH. HopMbI 1 pexxuM NuTaHus.
OcHoBHOM U 001 00MeH. DHepreTruyecKas IeHHOCTh IHIIH.

IToxposHbie opranbl. Tensoperyasinus (4 1)

HapyxHble mokpoBbl Tena yenoBeka. Ctpoenue u pyHkius koxxu. Hortu u Bonocsl. Poib Kok B
OOMEHHBIX Mpolleccax, pelenTopbl KOXKH, y4acTHE B TEPMOPETYIIALUU. YXO 32 KOXKeH, HOITSIMU U
BOJIOCAMH B 3aBUCUMOCTH OT TUIIA KOXH. [ UTHeHa o€l U 00yBH.

[TpuunHbI KOXKHBIX 3a007eBaHui. [ prOKOBBIE U Mapa3uTapHble O0JIE3HU, UX MPOPUIAKTHKA U
JedyeHue y aepmaroiiora. TpaBMbl: 0xoru, oOMoposkeHus. TepMoperysisius opranusma.
3akanuBanue. JloBpaueOHas MOMOIIb ITPU O0IIEM OXJIaXIeHUH opranu3Ma. [lepBast momouis npu
TEIUIOBOM U COJIHEYHOM YJ1ape.

JemoncTpauus penbedroi Tabmuipl «CTPOCHHE KOXKH.

CamMoHa0JII0aeHuA
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paccMOTpEeHUE N0/ JIYITOM ThUIbHOM U JTaJOHHON MOBEPXHOCTH KUCTH;
ompe/ielICHUE THUIA KOXKH C TIOMOIIIbI0 OyMaKHOU candeTK;
onpeJieJICHUE COBMECTUMOCTH IIAMITYHSI ¢ OCOOCHHOCTSIMU MECTHOM BOJIBI.

Boiaeaurtenbnas cucrema (1 u)

3HaueHue OPraHOB BBIJIEICHUS B IIOIEP>)KaHUN TOMEOCTa3a BHYTPEHHEN cpeipl opranu3Ma. Opratbl
MOYEBBIICTTUTENBHON CUCTEMBI, X cTpoeHue U ¢yHkius. CtpoeHue u padorta noyek. Hepponsr.
[lepBuynas u KoHeUHAs Moya. 3a00JI€BaHHSI OPTaHOB BBIJICTUTEILHONW CHCTEMBI 1 UX
MpeaynpexaCHHE.

JleMOHCTpAIUsI MOJICTHN MMOYKH, penbeHON TabIuIsl «OpraHbl BBIICICHUS.
HepsHas cucrema yesioBeka (5 4)

3HaueHue HepBHOU cucTeMbl. Mo3r u nicuxuka. CTpoeHHe HEPBHON CUCTEMBI: CIIMHHOM M F'OJIOBHOU
MO3T — [IEHTpaAJIbHAsI HEPBHAsI CUCTEMa; HEPBBI U HEPBHBIC Y31kl — nepudepuueckas. CtpoeHue u
¢byHKIMU cIMHHOTO Mo3ra. CTpoeHue rojJoBHOr0 Mo3ra. @yHKIMK MPOA0ITOBATOr0, CPEAHEr0
Mo3ra, MocTa u Mo3:xeuka. [lepeqnuit Mo3r. @yHKIIMY IPOMEXKYTOUHOTO MO3Ta U KOPbI O0JIBIINX
nonyuapuil. Ctapas u HoBasi Kopa 0O0JbIINX MOJYIIApUil TOJJOBHOTO MO3ra. AHAJIMTHUKO-
CUHTETUYECKasl U 3aMbIKaTeNbHasl (YHKIUU KOPbI OOJBIINX MOJIYyLIApUN FOJI0BHOIO Mo3ra. Jlonu
OOJIBIINX MOIYIIAPUNA U CEHCOPHBIE 30HBI KOPBI.

ComaTtuyeckuii 1 aBTOHOMHBIN OT/1€JIbl HEPBHOM crCTeMbl. CUMIIATUYECKUI U MTApaCUMITaTUYECKUMA
MOAOT/IEIbl ABBTOHOMHOM HEPBHOM cHCTeMBI. X B3auMozeicTBue.

JleMOHCTpaUsi MOJIETTH TOJIOBHOTO MO3Ta YeIOBeKa.
Ananu3artopsl (4 4)

AHanu3aTopsl U OPraHbl YyBCTB. 3HAUEHHE aHAJIN3aTOPOB. Jl0OCTOBEpHOCTD MOJTydaeMoi
uHpopmanuu. Mmmo3un u ux Koppekuus. 3putenbHblii aHanu3aTop. [lonoxenune u crpoeHue rias.
Xox nmydeit uepes mpo3paunyto cpeay riaza. Ctpoenue u GyHkiuu cerdyatku. Kopkoas yacte
3pUTENBHOIO aHan3aropa. buHokyisspHoe 3penue. ['urnena 3penus. [IpenynpexxaeHue riasHeix
0ose3Hel, TpaBM riasza. [penynpexienue 0IU30pyKOCTH U JallbHO30pKocTH. Koppekius 3peHus..
CayxoBoii aHanu3atop. 3HaueHue ciyxa. CTpoeHue U (yHKIIMU Hapy»XHOTO, CPETHET0 U
BHYTpeHHeETOo yxa. Penenrropsl ciayxa. KopkoBas 4acTh CliyXxOBOro aHajiM3aTopa. [ urnena opraHos
ciyxa. [IpyunHBl TyroyxocTu U IiIyXOTbl, UX NPEAYIPEKICHHE.

Opranbl paBHOBECHS, KOKHO-MBIIIEYHOM YyBCTBUTEILHOCTH, OOOHSHUS U BKyca. VX aHanmM3aTophI.
B3anmoneicTerue aHanu3aTopoB.

JdemMoHcTpanuu

MOZEJIEH IJ1a3a U yXa;

OTIBITOB, BBISBJISIONINX (DYHKIIUHU pagyKHOU 000JI0UKH, XpYyCTaIHNKa, TaJoYeK U KOJIOOoUeK;
oOHapy>KEHHE CIIENIOTro MATHA;

OIIpEJIETICHUE OCTPOTHI CIIyXa;

3pUTEIBHBIE, CIIYXOBBIE, TAKTUIIbHBIE WIIJTIO3UH.

Boicmasi HepBHas nesaTeqbHOCTh. [loBenenue. Ilcuxuka (5 4)

Bxuag oredecTBeHHBIX YUEHBIX B pa3paOOTKy yUe€HHUs O BbICHIEH HepBHOM nesTenbHocTH. M. M.
Ceuenos u N.I1. [TaBnoB. OTKpbITHE LEHTPAIBLHOTO TOPMOKEHUSL. be3ycI0BHbIE U YCIIOBHBIE
pednekcol. be3ycnoBHOE M YCIOBHOE TOPMOKEHHE. 3aKOH B3aUMHOM MHIYKIIMH BO30YKICHUS-
TOpMOXKeHUs. YueHue A. A. YXTOMCKOTro 0 JOMUHAHTE.
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Bpoxa€nasie mporpaMMbl MOBeACHUs: 0€3yCIOBHbBIE pe(IeKChl, ”HCTHHKTHI, 3alle4aTicHue.
[Iprnobperénnbie MporpaMMbl TTOBECHUS: YCIOBHBIC PEIICKCHI, pacCyI0uHas IesATEIbHOCTD,
JMHAMUYECKUN CTEPEOTHIL.

buonoruueckue purmbl. Con u 6oapcrBoBanue. Ctaauu cHa. CHoBuieHUsI. OCOOCHHOCTH BBICIICH
HEPBHOM JIeSITeIbHOCTH YeJIOBEKa: Peub U CO3HAHUE, TPYI0Bas AesaTeabHOCTh. [loTpebHOoCTH NMoei
U KUBOTHBIX. Peub Kak cpe/icTBO OOIIEHHUS U KaK CPEJICTBO OpraHU3aIlMi CBOETO TTOBEACHMUS.
Buemnsis u BHyTpeHHsIs pedb. Posib peun B pa3BUTHUU KUCHINX NCUXUYECKUX QyHKIMH. Oco3HaHHbIE
JNEUCTBUS U UHTYUIUSI.

Ilo3naBarennHBIC IIPONLECChI: OIYHICHUE, BOCIIPUATUEC, IPEACTABIICHUA, IIAMATD, B006pa)KCHI/Ie,
MBIIIJICHUC.

BouieBbie aeiicTBus, MoOyIuTeIbHAS U TOPMO3HAs GYHKIIUK BOJIH. BHYIIaeMOCTh U HETaTHBH3M.
DMOLKHU: IMOIMOHAIILHBIEC PEAKI[UH, YMOIIMOHAIBHBIE COCTOSIHUS U SMOIIMOHAIBHBIC OTHOIICHHUS
(uyBcTBa). BHrManue. ®U3HOIOrHYECKIE OCHOBBI BHUMAHUS, BH/IbI BHUMAHHMSI, €0 OCHOBHBIC
cBoiicTBa. [IpuunHbI paccesHHOCTH. BocnuTanne BHUMaHUs, TaMATH, BOJIU. Pa3Butue
HAOJIIONATENLHOCTH U MBIIILIEHUS.

JdeMoHcTpamun

0€3yCIIOBHBIX U YCIOBHBIX PE(PIICKCOB YEIOBEKA II0 METOY PEYEBOT0 HOAKPEIICHHUS;

JIBOMCTBEHHBIX N300paXE€HU, NIIIO3UI YCTaHOBKU;

BBIITOJIHEHUE TECTOB Ha HAOIIOJATEIbHOCTh W BHUMAHUE, JIOTHUECKYIO U MEXaHHUYECKYIO
[IaMsATh, KOHCEPBATU3M MBIIUICHHUS U TIP.

7Kese3bl BHyTpeHHel cekpenun (3HAOKPUHHAsA cucTeMa) (2 4)

JKenessl BHELIHEN, BHYTPEHHEN U CMeIIaHHON cexpernuu. CBolicTBa rOpMOHOB. B3anMoneiicteue
HEPBHOM U TYMOPAJIbHOM peryisnuu. [IpoMexyTOUHbIi MO3T M OpraHbl S3HIOKPUHHON CUCTEMBI.
I'opMons! runodusa u MUTOBUIHOM Kelle3bl, UX BIMSHHUE Ha POCT U Pa3BUTHE, OOMEH BEILECTB.
['opMOHBI TOIOBBIX XKENE3, HAATOYEUHUKOB U TIOKEITYJOYHOM *kene3bl. [[puunHbl caxapHOro
nuaoera.

JdemoncTpanuu

MOJCIIN Ycperia € OTKHIHOM KpLIIJ.IKOﬁ JJIA TTIOKa3a MCCTOITOJIOXKCHU A FI/IHO(I)I/I?»B.;
MOJCIIN TOPTAHU C IIUTOBUIHOMN )I(eJ'Ie30fI;
IIOYECK C HAAIIOYCYHHNKAMH.

III. aauBuayabHOe pa3sBuTHE OpraHusMma (S 4)

JKuzHeHHbIe HUKIIBI OpraHu3MoB. becnonoe u nosoBoe pasMHoxeHue. [IpenmyiecTsa mojioBoro
pa3MHOXkeHHs. MyKCKasl ¥ )KEHCKasi TOJI0BbIe cUCcTeMbl. CIepMaTO30U bl U AUIEKIIETKU. Posb
MIOJIOBBIX XPOMOCOM B ONPEIEIICHUH TT0J1a OyAyIiero pedeHka. MeHcTpyaluu 1 MOJUTIOLUH.
OO6pa3zoBanue U pa3BUTHE 3aPOIBIIIA; OBYJISIIHS, OTLIOOTBOPEHUE SHIIEKIIETKH, YKPEIIJICHUE
3apojpila B Matke. Pazsurtue 3apoapima u mioaa. bepeMeHHOCTh U poibl. bUOreHeTHUeCKuii 3aKOH
I'exkensi—Mromiepa 1 MpUYKUHBI OTCTYIUICHHS OT Hero. BiusHMe HapKOTeHHBIX BENIeCTB (Tabaka,
QJIKOTOJIs1, HAPKOTUKOB) Ha Pa3BUTHE U 37]0POBHE YEIIOBEKA.

HacnenctBeHHbIe M BpOXK/I€HHBIE 3a00JI€BaHUS U 3a00JI€BaHMUs, TIEPEIAIOIINECS TIOJIOBBIM yTEM:
CIINA, cudunuc u np. Ux npodpunakTuka.

Pa3Butne pedénka mocie poxacHus. HoBopoxxn€HHbIi U rpyaHol peOEHOK, yxo 3a HuM. [TonoBoe
co3peBaHue. buonornyeckas u couuanbHas 3pejaocTb. Bpen paHHUX MOJOBBIX KOHTAKTOB M a0OpPTOB.
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WupuBua u nuuHocTh. TemnepameHT u xapaktep. Camono3HaHue, 00IecTBEHHBIN 00pa3 KHU3HH,
MEXJINYHOCTHBIE OTHOLIEHHs. CTauu BXOXKICHUSA JIMYHOCTH B Ipyniy. IHTepecsl, CKIOHHOCTH,
criocoOHOCTH. BBI0OOp )KM3HEHHOTO MTyTH.

IleMOHCTpaIIHI/I TCCTOB, ONIPCACIAIOIINUX THUIIBI TCMIICPAMCHTOB

Pa3znesn «O0uue OMo10ruyecKue 3aKOHOMEPHOCTI» 9 Ki1ace
Buosorus. Beenenue B 0011y 0H0JIOTHIO

Beenenue
buonorus Hayka o XMBOW mpupoje. 3HaueHHWE OWOJOTHYCCKHUX 3HAHUH B COBPEMEHHOM
KU3HU. Metoasl uccienoBanuss Ouonoruu. CoBpeMEHHbIE NPEACTABICHUS O CYHIHOCTH JKU3HHU.
CBolicTBa )KMBOTr0. YPOBHHU OpraHU3aLUH KMBON TPUPOIbI.
Hemoncmpavyusn
[TopTpeThbl y4eHbIX, BHECIINX BKJIAJ] B pa3BUTHE OMOJOTUYECKON HAYKH.
Tema 1. MoJieKkyJISIpHbI YPOBEHb
OO61mas xapakTepuCcTUKa MOJIEKYJISIPHOTO YPOBHSI OpraHusanuu xkuBoro. CocrtaB, CTpOCHHE U
(YHKIIUM OpPraHUYECKHX BEIIECTB, BXOMSAIIMX B COCTaB JKMBOTO: YIJICBOABI, JUIUABI, OCIIKH,
HYKJIEUHOBBIE KUCH0ThI, AT®, BuTamuubl. bruosornueckue karaan3zaropsl. Bupycsl.
Hemoncmpavyusn
CxeMbl CTPOEHHUS MOJIEKYJI OPTaHMYECKUX COSUHEHUN
Moaens JHK
Jlabopamopuvie u npakmuueckue padomul
Pacwennenue nepoxcuoa 6ooopooa ghepmenmom xamanazoti.
Tema 2. KiteTounblii ypoBeHb
OO01as XapakTepUCTUKa KJIETOYHOI'O YPOBHS OpraHu3auuu kuBoro. Knerka - ctpykrypHas u
(GyHKIIMOHATBHAS €IUHUIIA KU3HU. MeTonbl n3ydeHus KiaeTKu. OCHOBHBIC MOJOXKEHHS KIETOUHOM
Teopun. XUMHUYECKUN COCTaB KJIETKU U €ro MoCTOSIHCTBO. CTpoeHHue KieTKU. DyHKIIMN OpraHOU10B
kietku. [IpokaproTsl, s3ykapuoTsl. XpOMOCOMHBINA HabOp kieTkn. OOMEH BEIIeCTB U MpeBpalleHue
SHEPTUU - OCHOBA KU3HEAESITEIbHOCTH KJIETKU. A3poOHOe U aHa’poOHoe npixanue. Poct. Pazputue u
KU3HEHHBIH LUK KJIeToK. OOIiue MOHSTHS O JAEJCHHH KIETKH (MHUTO3, Melo03). ABTOTpO(dEHI U
TeTePOTPOPHI.
JHemoncmpavyusn
Monenen-anmmukanuii «MuTo3», «Meno3»
Jlabopamopnuvie u npakmuueckue padbomaol
PaccmarpuBanmue KJIETOK PaCTEHHM M )KUBOTHBIX 11OJ] MUKPOCKOIIOM.
Tema 3. Opranu3MeHHbI YPOBEHb
becriosioe u monoBoe pa3MHOXeHHE oOpraHu3moB. l[lonoBble kieTku. OTIIOAOTBOpPEHUE.
NunuBuayanbHO€ pa3BUTHE OpraHu3MoB. buorenernueckuit 3akoH. HacmencTtBeHHOCTs U
M3MEHYUBOCTh — CBOMCTBa OpraHu3MoB. OCHOBHBIE 3aKOHOMEPHOCTH MEpeayd HacCJeICTBEHHOU
nH(popManuu. 3aKOHOMEPHOCTA U3MEHYUBOCTH.
Hemoncmpavyus
Mukpornpenaparsl SULEKIETKH U CIEPMATO301/1a KUBOTHBIX.
Jlabopamopuwvie u npaxmuueckue padoomot
BrisiBnenre M3MEHUYMBOCTH Y OPTaHU3MOB.
Tema 4. IlonyasiiHOHHO-BU/10BOH YPOBEHb
Bun, ero xkpurepun. Ilomynsiuus — »3riemMeHTapHas €IuMHULA 5BOJOIUU. Pa3Butue
ABOJTIOIUOHHBIX TpenctaBieHuit. Y. J[apBUH — OCHOBOMOJOXKHHUK Y4eHUSI 00 3BOMONUH. DaKTOPHI
HBOJIIOIIMM: HACJIEJCTBEHHAs W3MEHUMBOCTh, OOphOa 3a CyIIECTBOBAHUE, €CTECTBEHHBIH OTOOp.
Pe3ynbratel sBOMIOIIMK: MHOTOOOpa3e BUIOB, MPUCIIOCOOIEHHOCTh OPraHU3MOB K cpezie OOUTaHusI.
HckyccrBennsiit otoop. Ceneknusi. OOpa3zoBaHHe BUAOB — MHKPOAIBOMIONMA. MaKpO3BOIIOLUS.
DKoJIorus Kak HayKa. DKOJIoTuYecKue (GakToOpbl U YCIOBUS CPEIbL.
Hemoncmpavyusn
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Fep6ap1/m )41 KOJUICKIIUH, HUJTIOCTPUPYIOIIUC HU3MCHYHNBOCTS, HaCJICACTBCHHOCTD,
MPUCTIOCOOJIEHHOCTD.

Jlabopamopnvie u npakmuueckue padbomaul

H3yuenue mopghonozuyeckozo kpumepus 6uoaq.

BrisiBiienue nprcnoco6aeHui y Opranu3MoB K cpesie OOMTaHusl.

Tema 5. JkocucTeMHbI YPOBEHb

buonenos. Dkocucrtema. buoreoneno3. B3ammocBs3s momymsinuii B Ouoreonienose. Llenu

nutanus. OOMEH BemlecTB, MOTOK M IIpEeBpallleHHe JHEpruM B OuoreHose. VIckyccTBeHHbIE
OMOIIEHO3bI. DKOJIOTHYECKas CyKIECCHSL.

IKcKypcua

N3ydenune u onucaHue 3KOCUCTEMBI CBOEH MECTHOCTH.

Tema 6. buocdepHblii ypoBeHb

buochepa u e€ cCTpyKTypa, CBOWCTBA, 3aKOHOMEPHOCTH. KpyroBopoT BemieCTB U
mpeBpalieHrue dJHepruu B Ouocdepe. Dxomornyeckue Kpuszucbl. OCHOBBI  PallMOHAIBHOTO
MIPUPOJIOTNIONB30BaHusl. BO3HMKHOBEHHME W PAa3BUTHE KU3HU. B3TIsAIbI, THNOTE3I W TEOPUU O

IIPOUCXOXKACHUN KHU3HU. KpaTKaSI HCTOpHUS Ppa3BUTUA OPraHU4YCCKOro Mwupa. HOKaBaTeHBCTBa
OBOJIKOIMH.

Hemoncmpayusn

Monenb-anmmikanus «bruocgepa u yenoBex»
OxaMeHen0CTH ¥ OTIEYaTKH JPEBHUX OPraHU3MOB.
Jlabopamopnywie u npakmuueckue padomoi

H3yuenue naneonmonozuueckux 00KazamenbCme 260110YuU.
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