AHHOTaNUs K pado4nM nporpaMmam mno 61oJiorum B 5-9 kiaacce

|.PaGouas mporpamma o OHOJOTHU JJIsT OCHOBHOM INKOJIBI pa3paboTana Ha ocHOBe: DyHIaMEHTAILHOTO
aapa coiep)kanusi obuiero oOpazoBanus, TpeOoBaHUN K pe3ynbTaTaM OCHOBHOTO 0o0mIero oOpa3oBaHUs,
npencraBicHHbXx B DenepanpHoM [ocymapctBenHom Crangapre OO6mero OOpa3oBaHUS BTOPOTO
nokosieHuss (IIpuxaz MunoOpnayku ot 17.12.2010r. Nel897); mpumepHbIX NporpaMMm MO y4eOHBIM
npeameram «buosorus 5-9 knaccel» (CTaHAapTHl BTOPOrO MOKOJIEHUS); aBTOPCKOW yueOHOW MporpamMmbl
H.1.Conun, B.b.3axapoB «IIporpamma ocHoBHOro oo0mero oOpa3oBanus. buonorus. 5-9 kimaccel.
Konnenrpuueckuii kype» M.: Ipoda,2017; (PI'OC); ocHOBHOI 00pazoBaTeNbHON IPOTrPaMMbI OCHOBHOTO
obmero oOpazoBanus bOY r1. Owmcka «Cpenmnsis oOmieoOpasoBarenpHas mkoma Ne 13 wMmeHHm
A.C.Ilymkunay.

I1.I1leJu nporpaMMsbl 00y4eHHs:

OCBOEHHE 3HAHUH O KUBOU MPUPOJE U MPUCYIIUX €I 3aKOHOMEPHOCTSAX; CTPOCHUH, )KU3HEACIATEIbHOCTU U
cpenooOpasyrolieil poju KUBBIX OPraHU3MOB; YEJNOBEKE Kak OHOCOIMATIbHOM CYIIECTBE, O pOJIH
OMOJIOTMYECKON HAYKU B MPAKTUYECKON NESATEbHOCTH JIOAEH; METOAaxX MO3HAHUS AKUBOU IPUPOIBI.
I11.OcHoBHBIC 321a4N NIpeNOIaBaAHUS NPeIMeTa:

-BJIaJleHHe YMEHHSAMH IPUMEHATh OMOJOTrNYeCKHEe 3HAaHUS JJ11 0ObSICHEHUS MIPOLIECCOB U SIBJICHUN KUBOM
MIPUPO/IbI, KUZHEEATEIbHOCTH COOCTBEHHOTO OpPraHM3Ma; MCIHOJb30BaTh MHGOPMAIUIO O COBPEMEHHBIX
JOCTHXKEHHUSIX B o0nacTh OMOJOTHMM W JKOJIOTMH, O (QakTopax 3/I0pOBbS U pHUCKa; paboTath C
OMOJIOTMYECKUMH  NPUOOpaMHM, HWHCTPYMEHTAMH, CIPABOYHHKAMH; TPOBOJWUTH HAOMIOJEHHUS 3a
OMOJOTMYECKUMH 0OBbEKTaMU U COCTOSTHHEM COOCTBEHHOTO OpPTraHM3Ma, OMOJIOTHYeCKUe SKCIIEPUMEHTHI;
-pa3BUTHE MO3HABATEJbHBIX MHTEPECOB, HHTE/NJIEKTYAJbHbIX M TBOPYECKMX CIHOCOOHOCTEH B
npolecce MpoBeACHUs HAOMIOIEHUH 32 dKUBBIMHU OpraHU3MaMu, OMOJIOTMYECKUX SKCIIEPUMEHTOB, pabOThI C
Pa3IMYHBIMU UCTOYHUKAMH UH(OpMaLINH;

-BOCNIMTAHME IO3UTHBHOTO I[EHHOCTHOTO OTHOIIEHUS K XUBOM MpUpOJE, COOCTBEHHOMY 3/I0pPOBBIO U
3I0pPOBBIO IPYTUX JIFOJIEH; KyJIbTYpbl IOBEJICHUS B IPUPO/IE;

-HCINOJIb30BAHHE TPUHOOPETEHHBIX 3HAHMWA W YMEHHH B TOBCeIHEBHOHM KM3HHM JUIs yXoJa 3a
pacTeHUSIMH, JOMALTHUMH >KUBOTHBIMH, 3200ThI 0 COOCTBEHHOM 3/I0POBBE, OKa3aHMsI IEPBOM MOMOLIH cee
U OKPYXAIOIIUM; OIEHKH MOCIEACTBUI CBOEH JEATEIbHOCTH MO OTHOIIEHUIO K MPUPOIHOW Cpelne,
COOCTBEHHOMY OpraHu3My, 3IO0pPOBBIO JAPYrUX JIOJCH; [uis COONMIOJIEHUS TpaBUIl TIOBEICHUS B
OKpY)Kalolllel cpelie, HOPM 3JI0pOBOr0 00pasza XU3HM; MpoduiIakTUKU: 3a00JIeBaHUN, TpaBMaTU3Ma U
CTPECCOB, BpeIHbIX NpuBbIYeK, BUY-undexun.

-(popmupoBaHue Ha 6a3e 3HAHUK M YMEHUN HAYIHOUW KapTHUHBI MUPa KaK KOMIIOHEHTa O0IIeYeI0OBEYECKON
KYJIbTYpBI;

-TUrMeHuYecKoe BOCHUTaHWe U (GOPMUPOBAHHME 30POBOTO 00paza KU3HU B IEIIX COXpaHEHUs
MICUXUYECKOTO, (PU3NYECKOTO U HPABCTBEHHOTO 3/I0POBbS YEIIOBEKA;

-yCTaHOBJIEHHE TADMOHUYHBIX OTHOLICHUM y4YalIuXcs C OPHUPOJOH, CO BCEM JKHBBIM KaK TIJIaBHOU
LIEHHOCTBHIO Ha 3emIie;

-MOJAr0TOBKA IIKOJHHUKOB K MPAKTUYECKOW NESATENIbHOCTH B 00JACTH CEIbCKOTO W JIECHOTO XO3SHCTBA,
MEUIIMHBI, 37JPaBOOXPAHEHUS;

- COUMAJIbHAS AIaANTAlUs JIeTeH, OKa3aBIINXCS B TPYAHOMN )XKHU3HEHHON CUTYaIIHH.

-¢hopMHpOBaHMe YBOXUTEILHOTO OTHOLIEHHS K cebe, cBoeMy oO0pa3y, CTpeMJIEHHE COXPAaHUTh
BHYTPEHHHE CHJIBI, YMEHUE PEAbHO OLICHMBATH PE3YJIbTaThl CBOEH NEATEIBHOCTH B COOTBETCTBUHU C
YPOBHEM U COCTOSTHUEM MCUXO(PHU3HMUECKOTO U MHTEIJIEKTYaJIbHOTO pa3BUTHS;

-cnoco0cTBOBATH (POPMHUPOBAHUIO TAKMX HPABCTBEHHBIX KAueCTB JMUYHOCTH, KaK TepIEHHE, MUJIOCEpIHE,
TpyoJito0He, TF000Bb K POJTHOMY Kparo.

IV.CtpykTypa tucuMmiinHbl: YueOHOE coepKaHnue Kypca OMOJOTHN BKITIOYAECT:

Ha u3ydenue Ouosioruu yucio ydeOHBIX yacoB 3a nepuo1 o0ydeHus ¢ 5 no 9 kinacc cocraBnser 278 4
Bbuomorus. Beenenue B Ononoruro. 5 xiacc.344, 14 B HeAEIIO

buonorus. XKusoit opranusm. 6 kiacc. 344, 14 B Hezento

buonorus. MHoroo6pasue *HBBIX OpraHU3MOB. 7 Kjlacc. 684, 24 B HEJEIIO

buonorus. Uenosek. 8 kiracc. 684, 24 B HeACIIO



buonorus. O6mme 3akoHOMEpHOCTH. 9 Ki1ace. 684, 24 B HEACTIO

V.Pe3yabTaTbl 00y4yeHus1 (JIMYHOCTHBbIE, TMpeIMeTHbIe, MeTanpeIMeTHbIe) Y4eOHOro Kypca
«buosorusa»

JIMYHOCTHBIE Pe3yJIbTaThI
dopmupoBaHUE OTBETCTBEHHOTO OTHOIIEHUS K 00ydeHUIO; (OPMUPOBAHNE TIO3HABATEILHBIX HHTEPECOB H
MOTHBOB K OOy4eHHIO; ()OPMHUPOBAHHE HABBIKOB TIOBEICHUS B IPUPOJIC, OCO3HAHUS IICHHOCTH KHBBIX
00BEKTOB; OCO3HAHUE IICHHOCTH 3JI0pOBOrO0 W 0Oe3omacHoro oOpasa >KH3HU; (OPMHUPOBAHUE OCHOB
9KOJIOTHYECKOU KYJIbTYpHI.
PazButne u popmupoBanue nHTEpeca K U3y4ECHUIO IPUPOIbI; PA3BUTHE MHTEIUICKTYAIbHBIX U TBOPYECKUX
CIIOCOOHOCTEH; BOCIIUTAHHE JIPYrUX JIOJEH; pa3BUTHE MOTUBAIMU K MOJYYCHHUIO HOBBIX 3HAHUU,
JATbHEUIIIEMY H3YYEHUIO €CTECTBEHHBIX HayK.

IIpeameTHbIE pe3y/ibLTATHI

VYyamuecs JOJDKHBI 3HATh:

OCHOBHBIE TIPU3HAKH >KMBOW MPHUPOJBI, YCTPOMCTBO CBETOBOTO MHMKPOCKOIA, OCHOBHBIE OpPraHOUIBI
KJIETKH, OCHOBHBIC OPTaHMYECKHE W MHUHEpaJIbHBIE BEIIECTBA, BXOMAIINE B COCTAB KIETKH, BEIYIIUX
€CTECTBOUCIIBITATENICH W WX pPOJb B H3YyYECHUU NPHUPOJBI, CYIIECTBCHHBIC TPU3HAKKH CTPOCHUS U
KU3ZHEICSITSIIbHOCTH U3y4aeMbIX OMOJIOTHIECKUX 0OBEKTOB, OCHOBHBIE MMPU3HAKH MPEJCTABUTEIIEH 11apCTB
YKUBOU MPUPOJIBI; OCHOBHBIE Cpebl OOMTAHUS KHUBBIX OPTaHU3MOB, PUPOJIHBIE 30HBI HAIlIEH TUTAHETHI, UX
obuTarenei; MpeaKoB YeJIOBEKa, MX XapaKTePHbBIE YePThI, 00pa3 KU3HHU.

MeTtanpeaMeTHble pe3yabTaThl

VYyammecs: J0JKHBI yMeTh:

MIPOBOIUTH MPOCTEHINTNE HAOIIOCHNS, N3MEPEHUS, OBITBI, CTABUTH YUYEOHYIO 331a4y MOJT PYKOBOJICTBOM

YUUTENs, CHCTEMATH3UPOBAaTh U 0000IIAaTh pa3HbIe BHIBI WH(POPMAIIWU, COCTABISATH IUIAH BBITIOJTHECHUS
y4eOHON 3a/a4yd; TPOBOJUTH NPOCTEHNIYIO KIIACCH(PHUKALIUIO J>KUBBIX OPraHU3MOB II0 OTACITHHBIM
[[apCTBaM, HCIIOJIb30BaTh JIOTIOJTHUTEIFHBIC UCTOYHUKN WH(GOPMAIIMU ISl BHITIOJTHEHHUS Y9eOHOW 3a1auu;
y3HaBaTh U3y4aeMble OOBEKTHI Ha TAOIUIIAX, B TIPUPOJIC.
JlaBaTh XapaKTEPHCTUKY T'€HETUYECKUX METOJIOB HM3YyYeHHUs OHOJIOTHYECKUX OOBEKTOB; pabOTaTh C
Y4eOHHUKOM, padOyeil TeTpaipl0 M JUAAKTUYCCKMMH MaTepUaliaMHU; COCTaBJISITh KOHCIEKT maparpada
yueOHHKA JIO/MITH TIOCIIe 3YYSHHS MaTepraia Ha ypoKe; pa3padaTbiBaTh MIAH-KOHCIIEKT TEMBbI, HCIIOJIb3YSI
pasHble MCTOYHMKH HH(OpMAIMK; TOTOBHTH YCTHBIC COOOIICHUS W MUChMEHHBIC pedeparbl Ha OCHOBE
0000IIeHNsT Marepuaja yd4eOHHMKAa W JONOJHHUTENBHON JIUTEpPaTyphl; I0JIb30BAaThCS IMOMCKOBBIMU
cucremamu MHTEpHETA

V1. OcHoBHbIE 00pa3oBaTe/ibHbIE TEXHOJIOTHH:

B npenongaBanum Kypca OHOJIOTHU MCTIONB3YIOTCS CIEIYIOIINE JIEMEHThI TEXHOJIOTHI: YPOBHEBOM
muddepeHnnanuu, mpooiieMHOT0 00y4YeHHs, 3J0pOBbecOeperaIuX TeXHOIOTUN, KOJIJIEKTUBHOTO
oOyueHus1, pa3BUTHUS KPUTUYECKOTO MBIILICHUS 00YJarOIIHXCS.

VIl. ®opMbl KOHTPOJIA: TECT, CAMOCTOSATEIbHAS pad0Ta, YCTHBIN OMpPOC, 1a00paTOpHbIE U MPAKTHUECKUE
paboThI, TBOpUYECKUE 3aaHUS, KOHTPOJbHAs paboTa

VII1.YyeOH0-MeTOANYECKHIT KOMILJIEKT:

1.buonorus. Paboune nporpammel. 5—9 kinaccel. — M.: [Ipoda, 2017.

2.HWN.Conun, A.A.IlnemakoB «buonorus. Bsenenue B Ouonoruro», S5 Kiacc: Y4eOHUK IS
0011e00pa30BaTeNbHBIX YUpEeKIACHUH (KOHLIeHTprueckuil kype)— M.: [Ipoda,2015

3.Yuebnuk. H.M.Connn «buonorus. Xusoit opranusm». 6 kiacc, ydeOHHK Ui 00I1eo0pa3oBaTenbHbIX
yUpexIeHUH (KOHIIEHTPUUYECKHI Kypc) ¢ 2JIEKTPOHHBIM NpuiokenueMm. M.: Jlpoda,

4.3axapoB B. b., Conun H. W. Buonorus. MHorooOpa3ue *HUBBIX OpraHM3MOB. 7 KJacc: Y4eOHUK C
ANIEKTPOHHBIM TpuiiokeHueM — M.: [lpoda,



5.Conun H. U., Canun M. P. buonorus. Yenosek. 8 kiacc: yueOHUK C AJIEKTPOHHBIM IPUIIOKEHUEM. —
M.: Ipoda.

6.MamownToB C. I'., 3axapoB B. b., Aradonosa U. b., Conun H. U. buonorus. Obuiyre 3akoHoMepHOCTH. 9
KJIacC: Y4EOHUK C IEKTPOHHBIM MpriiokeHueM. — M.: [Ipoda.

IX.Coaep:xkanue yue6Horo kypca «buosiorus»

Buosiorusi. Beenenue B ouosoruio. 5 kinacce (34 4, 1 4 B Hezer0)

Pa3znen 1. JKuBoii opranusm: crpoenne u uzydenue (8 u)

Muoroo6pa3ue XHUBBIX Opranu3MoB. OCHOBHBIE CBOWCTBA JKMBBIX OPraHU3MOB: KJIETOYHOE CTPOCHHE,
CXOJHBIM XMMHYECKMH COCTaB, OOMEH BELIECTB M JHEPIUM, NUTAHUE, IbIXaHWE, BBIACIEHHUE, POCT U
pa3BHUTHE, Pa3IPAKUMOCTb, JABM)KEHUE, pa3MHOKEHUE. buoiorns — Hayka O >KHMBBIX OpraHM3Max.
Pa3nooOpa3ue O6uonormueckux Hayk. MeToapl M3ydeHus: NpUpOAbl: HAOIIOAEHHUE, SKCIEPUMEHT (OIBIT),
n3Mmepenue. O0opynoBaHue Ui HayYHBIX UCCIIEJOBaHUM (J1abopaTopHOe 000pyI0BaHUE, YBEIUYUTEIIbHbIE
puOOPbI, U3MEPUTENIbHBIE TPUOOPHI). YBeIUUUTENbHbIE TPUOOPHI: py4Has JIyna, CBETOBOM MHUKPOCKOIL.
Knerka — snemenTapHas equHuIa KuBoro. besnsaepubie u siaepHbie kieTku. CTpoeHue U GyHKIUHU sIpa,
LUTOIJIa3Mbl U €€ OpPraHouI0B. XpPOMOCOMBI, MX 3HaueHue. Pa3nnuus B CTPOEHMM PACTUTEIBHOU M
KUBOTHOM KJIeTOK. CoaepkaHne XMMHYECKHX JJIEMEHTOB B KieTke. Boma, apyrue HeopraHuyeckue
BEIIECTBA, HUX POJIb B JKU3HENEATENbHOCTH KIETOK. OpraHmyeckue BeUIeCTBA U HX pOJIb B KIETKeE.
BemecTBa u siBieHus B OKpYXarolieM Mupe. Benukre ecTecTBOUCIIBITATENH.

JlabopaTopHble U NpPaKTHYeCKUe padoThI

3HaKOMCTBO ¢ 000pYyI0OBAaHUEM JUIsl HAYUHBIX UCCIIEJOBAHUIA.

[IpoBenenue HaOMOEHUH, ONBITOB U MU3MEPEHUN C LENbI0 KOHKPETH3AMHN 3HAHUN O METOAAaX MU3Y4EHHUS
MIPUPOJIBI.

1.YcTpoicTBO pydHOU JIymbl, CBETOBOTO MHUKpockomna*.CmpoeHue

Kkemox (Ha 20moeblx MUKpoOnpenapamax)

2.CtpoeHure KIETOK KOXKHIIBI YTy  JIyKa™.

3.0mnpenenenue cocraBa CEMsIH MIICHUIIBI.

4. Onpenenenue HU3NIECKUX CBOMCTB OEITKOB, JKUPOB, YIIIEBOJIOB

Pa3znen 2. MHoroo6pasue :kuBbIX opranuzmosn(14 q)

Pa3Butne xu3Hu Ha 3emiie: KH3Hb B JPEBHEM OKeaHe; Jieca KaMEHHOYrOJIbHOTO IepPHOJa; paciBeT
JPEBHUX MPECMBIKAIOLIUXCSA; MTUIBI M 3Bepu mnpouuioro. PasHooOpasue IKHUBBIX OPraHHU3MOB.
Knaccudukanus opranmszmon. Bua. [lapctBa sxuBoit npuponbl: bakrepun, ['pudsl, Pacrenus, JKuBotHble.
CyllecTBeHHbIE TPU3HAKH TPEACTABUTEICH OCHOBHBIX LIAPCTB, HMX XapaKTepUCTUKA, CTPOECHUE,
O0COOCHHOCTH KH3HEAEATEIbHOCTH, MecTa OOWTaHMs, UX POJIb B IPUPOJIE U KU3HU yenoBeka. OxpaHa
YKUBOU TIPUPO/IBI.

Paznen 3. Cpena oouTaHus KUBBIX opranu3sMoB (6 u)

HazemHo-BO31yIIHas, BOJHAas M TIOYBEHHAs cCpelapl obOutaHus opranu3moB. [IpucnocobiaeHHOCTHh
OpraHu3MoOB K cpejie oOuTanus. PacTeHus U >KUBOTHBIE Pa3HBIX MATEPUKOB (3HAKOMCTBO C OTAEIbHBIMU
MIPEJICTAaBUTEISIMU KUBOM MPUPOJIBI KaXJ0oro marepuka). [lpupomnesie 30HBI 3eMiu: TyHApa, Taiira,
CMEIIIaHHbIE U IMHUPOKOJIUCTBEHHBIE Jieca, TPABSIHUCTbIC PAaBHUHBI— CTENH U CABaHHbI, yCTHIHU, BIAYKHBIC
Tpornnueckue seca. JXKuzHb B Mopsix U okeaHax. CooOIliecTBa MOBEPXHOCTH W TOJIIM BOJbI, JOHHOE
COO00IIECTBO, COOOIIECTBO KOPAIJIOBOTO pH(]a, TITyOOKOBOIHOE COOOIIECTBO.

JlabopaTopHble M NpaKTHYecKHe padoThI

Omnpenenenue (y3HaBaHUe) HanOoJee paclpOCTPAaHEHHBIX PACTEHUH M >KMBOTHBIX C MHCIHOJIb30BAHHUEM
pa3NUYHBIX HCTOYHUKOB MHpopMaruu(poTorpaduii, aTiacoB-onpeaenuTenei, aydyen, repdapues u Jp.).
HccnenoBanne 0coOEHHOCTEH CTPOEHUS pacTeHWM W IKUBOTHBIX, CBSI3aHHBIX CO CpeJOd OOHUTaHUS.
3HAKOMCTBO C 3KOJIOTUYECKMMHU IPoOIeMaMu MECTHOCTH U AOCTYITHBIMH ITyTSAMHU UX PELICHUS.

Paznen 4. Uenosek Ha 3emure (5 u)

Hayunble mpenctaBiaeHHs O HPOUCXOXKACHHUM 4eEIOBEKa. /[peBHME IpenKH uelnoBeKa: IPUONUTEKH U
aBcTpanonuteku. Yenoek ymenbld. YenoBek mnpamoxoadmuid. YenoBek pasyMHbIN (HeaHaepTaiell,
KpPOMaHBbOHELl, COBPEMEHHBIM ueNnoBeK). VI3MEeHeHus B NPUPOJE, BBI3BAHHBIE JEATEIBHOCTHIO YEJIOBEKA.
KucnoTtHele m0X1u, 030HOBas AbIpa, MapHUKOBBIN 3(deKT, paanoakTuBHBIE OTXOIbl. buonormueckoe



pasHooOpa3ue, ero oOeaHeHHME W IyTH coxpaHeHus. ONyCTHIHUBAaHHE W €ro NPHYUHBIL, OOopbba ¢
OIlyCThIHMBaHUEM. BakHeimue skonornyeckre mpooaeMbpl: COXpaHEHHEe OMOJIOTUYECKOTO pa3Ho0Opasus,
00opp0a ¢ YHHUYTOKEHUEM JIECOB M ONMYCTHIHMBAHHEM, 3alllUTa IUIAHETHl OT BCEX BUJIOB 3arpsi3HCHHA.
3/10pOoBbE UeIOBEKAa U OE€30M1aCHOCTD JKU3HU. B3anMOCBs3b 310pOBbs U 00pas3a )KU3HU. Bpeonvie npugbiuxu
u ux npoghunakmuxa. Cpeoa odbumanus uenosexa. IlpaBuia MOBEIECHUS YEIOBEKA B ONACHBIX CUTYAIUAX
MPUPOJHOTO poucxoxaeHus. [Ipocrelimme crocoObl OKa3zaHus MEPBOI MOMOIIIH.

JdeMoHcTpanus

HI[OBI/ITI)IC pacTCHUA U OITACHBIC )KUBOTHBIC CBOCH MECTHOCTH.

JlabopaTopHble U NpaKkTHYecKue padoThl

H3mepeHne cBOero pocTa U Macchl Tea.

OgageHre IpoCTEHIIMMU CIIOCO0aMM OKa3aHHs EPBOIl JOBpaueOHOM MOMOIIIH.

Pe3epBHoe Bpems 1 u

Buosiorus. ’Kusoii opranusm. 6 kiaacc (34 4, 1 1 B HeaeI10)
Pa3znen 1. CTpoeHue u CBOiicTBa KUBBIX oOpranu3mos (11 )
Tema 1.1. OCHOBHBIE CBOMCTBA XMBbIX OPTAHMU3MOB (1 u)
MHoroo0Opa3ue >XKuBbIX OpraHu3MoB. OCHOBHBIE CBOICTBa JKHMBBIX OPraHU3MOB: KIETOYHOE CTPOCHHE,
CXOJHBI XUMHYECKHH cocTaB, OOMEH BEIIEeCTB M JHEPrHM, NMUTAHUE, AbIXaHWE, BbIACIECHHE, POCT U
pa3BUTHE, PA3APAKUMOCTh, IBUKEHHUE, PAa3MHOKEHUE.
Tema 1.2. XUMHNYECKUI COCTAB KJIETOK (2 1)
CopnepxaHne XMMHUYECKUX 3JIEMEHTOB B KieTke. Bona, npyrue HeopraHuuyeckue BeELeCTBa, UX POJIb B
KU3ZHEJEATeNIbHOCTH KiIeToK. OpraHnyeckue BellecTBa: OEIKH, JKUPbI, YIIIEBOIbl, HYKJIEHHOBBIE KUCIOTHI,
UX POJIb B KIIETKE.
JlaGopaTopHble M IpaKTUYecKue padoThl
Onpenenenne cocTaBa CEMsIH MILEHULIBI.
Tema 1.3. CTPOEHME PACTUTEJIBHOM U JXWBOTHOM KJIETOK. KJIETKA - JXWBAS
CUCTEMA (2 u)
Knetka - anemeHtapHas eAuMHUIIA )KUBOTO. be3bsanepHble u saepHblie KieTku. CTpoeHue U QyHKIMM sS7pa,
LUATOIUIA3Mbl U €€ OpPraHoMJ0B. XpPOMOCOMBI, UX 3HadyeHHe. Pa3inuus B CTPOCHUM DPACTUTEIIBHOM M
KUBOTHOM KJIETOK.
JlabGopaTopHble M IpaKTHYeCKUe padoThI
CrpoeHue KIeTOK KUBBIX OPraHU3MOB (Ha TOTOBBIX MUKPOIIPENaparax).
Tema 1.4. AEJIEHUE KJIETKHU (1 1)
Henenue - sadicHetiuiee ceolicmeo Kiemok. 3nauenue oeieHusi Oisi pOCMA U pa3eumus MHO2OKIEMOUYHO20
opeanuszma. /lea muna denenus. /lenenue — ocHo8a pasmMHodiceHusi opeanuzmos. OcHOBHble munvl OeleHUs
xkremox. Mumos. Ocnognule smanvl mumosa. CywHocms melo3a u e2o 6uosocuiecKoe sHavenue.
JdemMoHcTpanus
Muxponpenapam «Mumos». Mukponpenapamvl XpOMOCOMHO20 HAOOPA Uelo8eKd, HCUBOMHBIX U
pacmeHuli.
Tema 1.5. TKAHU PACTEHUI W )KUBOTHBIX (1 u)
[lonarue «rkaHb». KieTouHble 31€MEHTBI M MEXKJIETOYHOE BEIIECTBO. THUIbl TKaHEW pacTeHui, X
MHOT000pa3ue, 3Ha4yeHne, 0COOEHHOCTU CTPOEHHUSL.
Tunsl TkaHel )KMBOTHBIX OPTAHU3MOB, UX CTPOEHHUE U (PYHKITUH.
JlabopaTopHble H IPaKTHYeCKHe PadoThI
TkaHM )KUBBIX OPraHU3MOB.
Tema 1.6. OPTAHBI U CUCTEMBI OPI"TAHOB (3 u)
Ilonste «opran». OpraHbl LIBETKOBOTO pacTeHus. BHemHee cTpoeHue u 3HaueHue KopHs. KopHeBble
cucreMbl. Bunonsmenenus kopueil. Ctpoenue u 3HayeHue nodera. [louka— 3agarounslii moder. Crebernb
Kak oceBoil opran nobera. [lepensmxenue BemecTs mo credmo. Jluct. Ctpoenne u Gpynkuuu. [Ipoctsie u
CIIOXHBIE JHUCThs. LIBETOK, €ro 3HaueHHWEe U CTpoeHUE (OKOJOLBETHUK, THIYMHKH, NecTUkn). Couserwus.
[Tnoapl, ux 3HaueHue M pazHooOpaszue. CTpoeHHe CEeMsIH OJHOJOJIBHOTO M JBYAOJBHOTO PACTCHHM.



Cucrempl opraHoB. OCHOBHBIE CHUCTEMBI OPraHOB >KMBOTHOTO OpraHM3Ma: IMHUIIEBApUTEIbHAs, OIOPHO-
JBUTATENbHAs, HEPBHAS, YHJIOKPUHHAS, PA3MHOXKEHUSI.

JlabopaTopHble U NpPaKTH4YeCKUue padoThl

Pacnio3naBanue opraHoB pacTe€HUH U )KUBOTHBIX.

Tema 1.7. PACTEHUSA U )KMBOTHBIE KAK HHEJIOCTHBIE OPI'TAHU3MEI (1 1)

B3anmoCBsI3b KIETOK, TKAHEW U OPraHOB B opraHu3max. JKuBble OpraHu3Mbl U OKpYXKarolas cpeaa.
Pa3znen 2. ’KusnenessiteJbHOCTH Opranu3mos (18 u)

Tewma 2.1. IMTAHUE U ITMIIIEBAPEHUE (2 u)

CymHocTh mOHSATUS «muTaHue». OCOOCHHOCTH TIHTaHUS PACTUTEIBHOTO opraHu3Ma. llouBeHHOE
nutanue. Bozaymnoe nutanue (HoTOCHHTE3).

Oco0OeHHOCTH TUTAaHHS XKUBOTHBIX. [paBOSIHBIC J>KUBOTHBIC, XUIIHHKH,TPYIIOEIbl,CAMOHOHTHIL.
[InmeBapenune u ero 3HAYECHUE.

OCOOEHHOCTH CTPOCHHUS MUIIECBAPUTEIBHBIX CHUCTEM >XUBOTHBIX. [luieBapurTenbHbie (EPMEHTHI U X
3HAuYEHUE.

JdeMoHcTpauus

JleiicTBue >KeNMyAOYyHOTO coka Ha Oenok. JleiicTBue ciroHbl Ha Kpaxmai. OTBITHI, JT0Ka3bIBAIOIINE
o0Opa3oBaHHE KpaxMalla Ha CBETY, MOIJIOIIEHNE

YTJIIEKUCIIOTO ra3a JIMCThSIMHU, POJIb CBETA U BOJIBI B )KU3HU PACTEHHUH.

Tema 2.2. IBIXAHUE (2 u)

3HaveHue apixaHus. Posib kucmopoaa B poliecce paciierieHus OPraHMIeCKUX BEIIECTB M OCBOOOXKICHHUS
sHeprui. Jlpixanue pacteHui. Poyib yCTBUII M YE€YEBHYEK B JBIXaHUU PACTCHUU. [[pIXaHWE >KHUBOTHBIX.
Opraspl JpIXaHUS KUBOTHBIX OPTaHU3MOB.

JdeMoHcTpanus

OnBIThI, MIUTIOCTPUPYIOIINE JbIXaHUE MPOPACTAIOLIUX CEMSH; AbIXaHUE KOpHE; oOHapyKeHue
YIJIEKHCIIOTO Ia3a B BBIIBIXAaEMOM BO3yXE€.

Tema 2.3. IEPEJIBM’KEHUE BEIIECTB B OPTAHU3ME (2 u)

[lepenoc BemecTB B opranusme, ero 3HaueHue. IlepeaBmxenue BemecTB B pacTeHnH. OCOOEHHOCTH
CTPOEHHS OPTaHOB PAaCTEHUI, 00eCTeYnBaIOIINX POLIECC MEPEHOCA BEUIECTB.

OcoOeHHOCTH TepeHoca BEIIECTB B OpraHM3Max >KMBOTHBIX. KpoBeHOcHas cucrteMa, ee CTpOeHHE U
¢dbyakuuu. ['emonmmmda. KpoBb 1 ee cocTaBHbIC YacTH (I1a3Ma, KIETKH KPOBH).

JdemoncTpauust

OnpIT, WUIIOCTPUPYIOIIUNA MYTU TMEPEIBMKEHUS OPraHMYECKUX BEIIEeCTB M0 CTeONI0 pacTeHHs.
Mukponpenaparsl «CTpO€HHE KIETOK KPOBH JIATYIIKU» U «CTpOEHUE KIETOK KPOBU YEIIOBEKAY.
JlaGopaTopHble M IPaKTHYeCKUe padoThI

[lepenBurkeHue BOJIbI U MUHEPAIBHBIX BEIIECTB MO CTEOITIO.

Tema 2.4. BBIAEJIEHUE. OBMEH BEIIECTB 1 DHEPTUU (2 u)

Ponp BelIEneHUs B mpouecce KU3HEAEATEIbHOCTH OpraHu3MoB. IIpoJyKThbl BBIJENIEHHS Y pacTeHHU U
KUBOTHBIX. Belgenenue y pacrenuil. Beinenenue y xMBOTHbIX. OCHOBHBIE BBIJCIUTEIIbHBIE CUCTEMBI Y
KUBOTHBIX. OOMEH BEIIEeCTB U YHEPTUH.

Tema 2.5. OIIOPHBIE CUCTEMBI (1 u)

3HauE€HHE OIOPHBIX CHUCTEM B KU3HHM OpraHm3mMoB. OmopHble cUCTeMBbl pacTeHUuM. ONOpPHBIE CHUCTEMBI
KUBOTHBIX.

JdemMoncTpanus

Ckenetsl MiekonuTamux. Pacnuisl kocteld. PakoBUHBI MOJUTIOCKOB. KOJIeKIIMM HaCEKOMBIX.
JlabopaTopHble H IPAKTHYeCKHE Pad0ThI

Pa3HooOpa3ue OmopHBIX CUCTEM KUBOTHBIX.

Tema 2.6. IBUXKEHUE (2 u)

JIBuKeHHe KaK BasKHEHWIasi 0COOCHHOCTh KMBOTHBIX OPraHM3MOB. 3HAYEHHE TBUTATEIHLHOW aKTUBHOCTH.
MexaHu3Mbl, 00eCTIeUnBAOIINE JBUKEHHUE KUBBIX OPTaHU3MOB.

JlabopaTopHble H IPaKTHYeCKHe PadoThI

IBuxenne nndysopuu tydensku. [lepemenieHue 105/1€BOTO YEPBS.

Tema 2.7. PET'YJIALWA TPOLIECCOB XXU3HEJEATEJIBHOCTHU (2 u)



JKu3HenesaTenbHOCTh OpraHM3Ma M €€ CBA3b  C OKpyXKawumed  cpenod. Perymsuus npoueccos
KHU3HEIEATSIPHOCTH Opranu3MoB. Paznpaxumocts.HepBHas cucrema, ocobenHoctu crpoeHus. Peduekc,
WHCTUHKT.

Tema 2.8. PASMHOXEHUE (2 4)

buonoruueckoe 3HaueHWe pa3MHOXKEHHUS. Buael pasmHoxkeHus. becrnonoe pa3MHOXKEHHME >KMBOTHBIX
(menenue mpocTedux, MoYkoBaHue rujpbl).becrnonoe pasmuoxxkenune pacteHuil. [lonoBoe pasmMHOXKEeHHE
opranu3MoB. OCOOEHHOCTH MOJIOBOIO Pa3MHOXKEHHUS )KUBOTHBIX. Opransl pa3MHOKeHU. [10/10BbIE KIIETKH.
OmnonorBopenue. IlonoBoe pasmHoxkeHue pacreHuid. OmnbuieHue. J[BoWHOE — OIUIOAOTBOpPEHUE.
OO6pazoBaHue IJI0/I0B U CEMSH.

JdeMoHcTpanus

Crioco0b1 pa3MHOXKEHHUS pacTeHHid. Pa3HOOOpas3ue U cTpoeHue COIBETHI.

JlabopaTopHble U NpaKTHYeCKue padoThl

BereratuBHO€ pa3MHOKEHHE KOMHATHBIX PACTEHHI.

Tema 2.9. POCT U PA3BUTUE (2 u)

Poct u pa3zButue pacrenuil. UnnuBuayansHoe pasButue. Pacrpocrpanenue mionoB u cemsiH. CoctosiHue
MIOKOSI, €r0 3HAYeHHE B )KM3HU PACTEHMH. YCIOBHS NpopacTaHusl ceMsH. [lutaHue u pocT mpOpOCTKOB.
OcoOeHHOCTH pa3BUTUSl JKUBOTHBIX OpraHu3MoB. Pa3BuTue 3apoppllia (Ha MpUMEpPE JAHIIETHUKA).
[TocTamMOpHoOHaNbHOE pa3BUTHE KUBOTHBIX. [IpsiMoe U HenpsiMoe pa3BUTHE.

JdeMoHcTpanus

CriocoOsbl pacpocTpaHeHus M1010B U ceMsiH. [Ipopactanue cemsH.

JlaGopaTopHble M IpaKTHYecKue padoThl

[Ipsimoe u HenpsAMoe pa3BUTHE HACEKOMBIX (Ha KOJUIEKIIHOHHOM MaTepuase).

Tema 2.10. OPTAHU3M KAK E/IMHOE LEJIOE (1 u)

B3anmoCBsI3b KIIETOK, TKaHEW M OpPraHoB B oOpranusme. PerymstopHass AesSTEILHOCTh HEPBHOU U
rymopaibHOil cucteM. OpranusMm (YyHKIIMOHHUPYET Kak enuHoe menoe. OpraHm3sm — Ouojoruyeckas
cucreMa.

Paznen 3. Opranusm u cpena (2/4 q)

Tema 3.1. CPEJJA OBUTAHUM . ®AKTOPBI CPEJBI (1 )

Bnusinue (axkTopoB HEXHBOW HpHUpOIbI (TeMIEpaTypbl, BIAKHOCTH, CBETAa) Ha JKUBbIE OPTraHU3MBI.
B3anMocBs131 KUBBIX OPraHU3MOB.

JdemoncTpauust

Komnexunu, HumroCcTpUpyrOIINe 3K0JIOTHYECKUE B3aUMOCBS3HU )KUBBIX OPraHU3MOB.

Tema 3.2. [IPUPOJIHBIE COOBIIECTBA (1 u)

[Ipupoanoe cooburecTBo. Dxocucrema. CTPyKTypa U CBSI3U B IpUPOJHOM cooliiectse. Llenu nuranus.
JdemoncTpauust

Mopenu 3KOJ0rHYeCKUX CUCTEM, KOJUIEKIUH, NILTIOCTPUPYIOLINE MMUILEBbIE LENU U CETH.

PezepBHOe Bpemsi— 1 4.

Buosiorusi. MHorooopasue ;KHBbIX Opranu3smMoB. 7 kiaacc (68 4, 2 4 B Hezero)
Beenenne (3 4)
Mup KHMBBIX OpPraHHM3MOB. YPOBHH OpraHHM3allMd W CBOWCTBA JKUBOrO. DKocucTeMbl. buocpepa —
rio0anbHasi SKOJIOTWYecKas CHCTeMa; I'paHHIbl U KOMIOHEHThl Ouocdepsl. IlpuunHbl MHOroo6pasus
KHUBBIX OpPraHuU3MOB. OBoJtoIMOHHas Teopus Y. JlapBHMHA O NPHUCIOCOOIEHHOCTH K PazHOOOpa3HbIM
yCIOBUSAM cpenibl ooutanus. EcrecTBeHHas cuctemMa Kiaccu(UKaIMKM Kak OTpakeHUE Mpoliecca IBOTIOLNUN
OpraHU3MOB.
Pa3nen 1. Hapcrso ITpokapuorsi (3 4)
Tema 1.1. MHOI'OOBPA3UE, OCOBEHHOCTM CTPOEHUA W IIPOUCXOX/IEHUE
IMPOKAPUOTUYECKNX OPI'AHU3MOB (3 u) Ilpoucxoxnenue u sBosrouus Oakrepuii. OOriue
CBOMCTBA NMPOKAPHUOTHUECKUX OpraHu3MoB. MHorooOpasue ¢opm Oakrepuil. OcoOEHHOCTH CTPOCHHUs
OakrepuanbHOil KieTku. IloHaTtme o Tumax oOmeHa y mnpokapuoT. OcCoOEHHOCTH OpraHu3aluud u



KHU3HEIEATSIBHOCTH MPOKAPHOT; PACIPOCTPAHEHHOCTh M UX POJIb B OMOIIEHO3aX. DKOJOrH4YecKas pojb U
MEIUIIMHCKOE 3HaueHue (Ha mpuMepe npeacrasureneil noauapersa Hacrosmme 0akrepun).
JdeMoHcTpanus

CrpoeHue KIeTOK pa3In4HbIX IPOKAPUOT.

JlabopaTopHble 1 NpaKkTHYecKue padoThl

3apucoBKa CXEMbI CTPOEHUSI IPOKAPUOTHUECKOMN KIETKH.

Paznen 2. IlapcTBo I'pudsi (4 u)

Tewma 2.1. OBILIAA XAPAKTEPUCTUKA I'PUBOB (3 1)

[Ipoucxoxaenne u 3BodronHs TpuOOB. OcobenHocmu cmpoeHus Kiemox epubos. OcCHOo8Hble yepmbl
oOp2aHu3ayuy MHO2OKIemounblx 2pubos. Omoenur.

Xumpuouomuxoma, 3ucomurxoma, Ackomuxoma, basuouomuxoma, OQomukoma; epynna Hecosepuiennvie
epubwil. OCOOEHHOCTH JKU3BHEAEATEILHOCTH W pacmpocTtpaHeHue. Ponb rpuboB B OHOIEHO3aX H
XO3SIICTBEHHOM AESATEIbHOCTH YEJIOBEKA.

JdeMoHcTpauus

CxeMbl CTpOCHHSI TMpPEACTaBUTEICH Pa3IUYHBIX CHUCTEMATHUYECKUX Tpymm TpuOOB, pa3IUIHbIE
npejacTaBuTeNy napcrsa ['pulsl, CTpoeHHE MI0I0BOTO Tejla HUISIIIOYHOro Tpuda.

JlabopaTopHble U NpaKkTHYeCKue padoThl

Crtpoenue miecHeBOTO Tprba Mmykopa®. Pacro3naBanue cheT00OHBIX U STOBUTHIX TPUOOB™ .

3HaHMEe yJalIUMUCS CUCTEMAaTHYECKHX TAKCOHOB HE SIBJISIETCS 0053aTEIbHBIM.

Tema 2.2. JUIIAMHUKUA (1 u)

[Tonsitre o cumbuo3ze. O0IIas XapaKTepUCTHKA JTUIIAWHUKOB. THIIBI CIIOEBUI JIMIIAHUKOB; 0COOEHHOCTH
AKHU3ZHEJESATENIbHOCTH, PACTIPOCTPAHEHHOCTh U 3KOJIOTHYECKAsl POJIb JIMIIAHHUKOB.

JdeMoHcTpauus

CxeMbl CTpOCHHUS JIUIIAHHUKOB, Pa3IMYHbIE TPEACTABUTEIIH JINIIAHUKOB.

Pasznen 3. IlapcrBo Pactenns (16 q)

Tema 3.1. OBILIASI XAPAKTEPHCTUKA PACTEHUM (2 u)

PacTuTenpHblil OpraHu3M Kak 1enoctHas cucrema. KieTku, TKaHu, Opranbl ¥ CUCTEMbI OPraHOB PACTEHUM.
Perynsuumst sxu3HenesTeIbHOCTH pacTeHuil; GUTOropMOHBL. OCOOCHHOCTH KU3HEACITEIPHOCTH PACTECHUH.
®otocunTe3. [TurmenTsl. CuCTEMAaTHKA PACTEHUI; HU3IIUE U BBICIINE PACTCHHUS.

JdemoncTpauust

Pucynku y4yeOHMKa, TOKa3bIBAIOIINE OCOOCHHOCTU CTPOCHHS M IKUZHEACSITEIbHOCTH Pa3IMYHBIX
npeacTaBuTeNed 1mapcrBa pacTteHuid. CXeMmbl, OTpa)Kkalollue OCHOBHBIE HAIPaBJICHUSA 3BOJIIOLUU
PaCTUTENBHBIX OPraHU3MOB.

Tema 3.2. HU3IIWE PACTEHUA (2 1)

Bopopocnau kak apeBHeias rpymima pacTeHUM.

Obmas XapaKTepUCTUKA  BOJOPOCICH. Ocobennoctu CTpOEHUs Tena.
MHOTOKJIETOYHBIE BOAOPOCIH. MHOrooOpasue BOAOPOCHEH: OTAENbl 3eleHble BoAopociu, bypbie
BoJopocnu u KpacHble BOIOpOCIH.

PacripocTpanenrie B BOAHBIX W HA3eMHBIX  OHOIIEHO3aX,’KOJIOTUYECKAs POJIb BOJOPOCIHEH.
[IpakTHyeckoe 3HaYCHHE.

JdemMoHcTpanus

CxeMmbl cTpoeHUs BOIOPOCIIEN PA3IMUHBIX OTIEIIOB.

JlabopaTopHble H IPAKTHYeCKHE Pad0ThI

M3yueHne BHEIIHETO CTPOEHUS BOJOpOCIen™.

Tema 3.3. BBICILIME CITOPOBBIE PACTEHUMA (4 1)

[Ipoucxoxxnenre u oOmIas XapakTepUCTUKAa BBICIIUX pacTeHud. (OcoOEHHOCTH OpraHu3aluud U
WHIUBUAYAIILHOTO pa3BUTUS BhICIIUX pacTeHuil. CmopoBbie pacteHus. OOmas XapakTepuCTHKa,
npoucxoxzaenue. Otnen  MoOXOBHIHBIE;  OCOOCHHOCTM  OpraHM3allMM,  JKU3HEHHOTO  IUKJIA.
Pacnpoctpanenue u pois B OuoneHosax. Otaen IlnayHoBuHbIe; 0COOCHHOCTU OpraHU3alMH, )KU3HEHHOTO
nukia. Pacnpocrpanenue u ponb B OuoneHosax. Otaen XBOLIEBHJIHBIE; OCOOEHHOCTH OpraHU3alllH,
KU3HEHHOTO LMKJa. PacpocTpanenue u posb B 6uoreno3ax. Oraen



[TanopotHukoBuaHbIe. [IporicxoxkaeHne 1 0COOEHHOCTH OPraHU3alKY MANOPOTHUKOB. JKM3HEHHBIN UK
MaropoTHUKOB. PactipocTpanenue u poib B OMOLIEHO3aX.

JdeMoHcTpanus

Cxembl CTPOEHHUS M KU3HEHHBIX IIMKJIOB MXOB, XBOIIEH M IJIAYHOB, Pa3JIMYHBIE IIPEICTABUTEIN MXOB,
IUIAYyHOB U XBOLIEHM, CXEMbl CTPOEHHUS MAallOPOTHHMKA; JPEBHHE NANOPOTHUKOBUIHBIE, CXeMa LHUKIA
pa3BUTHSI MAIIOPOTHUKA, PA3JIMYHBIE [IPEICTABUTENH MTaIOPOTHUKOBUIHBIX.

JlabopaTopHble 1 NpaKkTHYecKue padoThl

W3ydeHne BHEIHETO CTPOCHUS MXa™.

W3ydeHne BHETHETO CTPOCHUS TAIOPOTHUKA™.

Tema 3.4. BBICILIME CEMEHHBIE PACTEHUA. OTAEJI T'OJIOCEMEHHBIE PACTEHUA (2 u)
[Ipoucxoxaenne u 0COOEHHOCTH OPraHU3AIMH TOJIOCEMEHHBIX PACTECHH; CTPOEHHUE Tela, KU3HEHHBIC
(dopMbI rojgoceMeHHbIX. MHOrooOpasue, pacipoCTpaHEHHOCTh TOJIOCEMEHHBIX, UX pOJib B OMOLIEHO3aX U
MIPaKTUYECKOE 3HaYCHHE.

JdeMoHcTpauus

CxeMbl CTpOEHUS TOJI0CEMEHHBIX, LIUKII Pa3BUTHSI COCHBI, PA3JIMUHBIE [TPEICTABUTENIH FOJIOCEMEHHBIX.
JlabopaTopHble 1 NpaKkTHYeCKue padoThl

N3ydenne cTpoeHus 1 MHOrooOpasusi FOJIOCEMEHHBIX paCTEeHHIT™.

Tema 3.5. BBICIIME CEMEHHBIE PACTEHUA. OTAEJI ITOKPBITOCEMEHHBIE (LIBETKOBBIE)
PACTEHUA (6 u)

[IpoucxoxaeHue 1 0cOOEHHOCTH OpPraHr3aluy MOKPHITOCEMEHHBIX PACTEHUH; CTPOEHUE Tella, KUZHEHHbBIE
dbopmel  TOKpeITOceMeHHBIX. Kiaccet  OmnomonbHbie u  JIBynmonbHBIE. OCHOBHBIE — CeMeWCTBa
MOKPBITOCEMEHHBIX pacTeHuil (2 ceMelcTBa OJHOMOJIBHBIX U 3 ceMeicTBa JBYIOJIbHBIX PACTEHHM).
MHuoroo0pa3ue, pacHpoCTpaHEHHOCTh ILBETKOBBIX, UX pOJIb B OHOIIEHO3aX, B JKU3HHM YEJIOBEKA U €ro
XO3SMCTBEHHOU IEATEIbHOCTH.

JdemoncTpauust

CxeMa CTpOeHMsI LIBETKOBOI'O PACTEHMsI; CTPOEHUS LIBETKA, LIUKJI Pa3BUTHS IIBETKOBBIX PAaCTEHUH (ABOMHOE
OIIOJOTBOPEHME), IPEICTABUTEIH PA3IINYHBIX CEMENCTB MOKPHITOCEMEHHBIX PACTEHU .

JlaGopaTopHble M IpaKTHYecKue padoThl

N3yueHnune cTpoeHHs MOKPHITOCEMEHHBIX PACTCHHUIT™ .

Pacnio3HaBanue Hambonee pacHpOCTPAaHEHHBIX PpAacTeHUH CBOEH MECTHOCTH, ONpeAeieHHe uX
CHCTEMaTHUYECKOTO MOJIOKEHU ™.

Pasznen 4. IlapcrBo Kuporubie (38 1)

Tema 4.1. OBIIAS XAPAKTEPUCTHUKA XXMBOTHBIX (1 )

JKuBOTHBIN OpraHu3M Kak LenocTHas cucreMa. KileTku, TKaHM, OopraHbl U CHCTEMBI OPraHOB KMBOTHBIX.
Perynsauus >Ku3HEAEATENBHOCTH JKMBOTHBIX; HEpPBHAasT W SHIOKpPUHHas perymsinuu. OcoOeHHoCTH
KU3HEJCATEIILHOCTH KMBOTHBIX, OTJINYAIOIIME UX OT IPEICTABUTENIEH APYrUX LAPCTB XKUBOU IPHUPOJBI.
CucremaTka >KMBOTHBIX; TAaKCOHOMHYECKHE KaT€rOpUHU; OJHOKJIETOYHBIE W  MHOTOKJIETOYHBIC
(Oecro3BOHOYHBIE M XOPAOBBIE) XKMBOTHbIE. B3aMOOTHOILIIEHNS KUBOTHBIX B OMOILIEHO3aX; TPO(pHUUECKUe
YPOBHHU U LIETIA TUTaHUSL.

JdemMoHcTpanus

Pacnpeznenenue )xMBOTHBIX U pacTeHUH 10 IJIaHeTe: Ouoreorpapuyeckue o0IacTH.

JlabopaTopHble H IPaKTHYeCKHe PadoThI

AHanmu3 CTPYKTYphl pPa3IUYHBIX OHMOMOB CYIIH U

MHPOBOT'O OK€aHa Ha CXEMax U MIUIFOCTPALUX.

Tema 4.2. IOAHAPCTBO OJJHOKJIETOYHBIE (2 u)

OOmiast xapakrepucTuka npocredmux. KieTka oZHOKIETOUHBIX KHBOTHBIX KaK LIEJIOCTHBIA OpPraHU3M;
0COOEHHOCTH OpraHu3alMy KJIETOK MPOCTEHIINX, ClielalbHble OpraHouibl. PazHooOpa3ue npocteimmx u
UX pOJIb B OMOIIEHO3aX, dKU3HH YEIOBEKA U €ro X03sHCTBEHHOM NesTenbHOCTH. T CapKoKTyTHKOHOCIIBL;
MHOTo00pa3sue (opM CapKOJOBBIX U KI'YTHKOBBIX. Tun CrOpOBUKH; CHOPOBUKH — MAPa3UThl YEIOBEKa U
KHUBOTHBIX. OcoOeHHOCTH opranu3anuu npeacrasureneil. Tun Ungyzopun. MHoroobpasue uadysopuit u
UX pOJib B OMOIIEHO3aX.

JdemMoHcTpanus



CxeMbl CTpoeHHUs1 aMeOBbl, IBIIICHBI 3eJICHONH W MH(Y30puHu Ty(eNbKH, MPEACTABUTENIN PA3IUYHBIX TPYIII
OJHOKIJICTOYHBIX.

JlabopaTopHble H IPaKTHYeCKHe PadoThI

Crpoenue ameObl, IBIIICHBI 3eJICHON 1 HHPY30pUHU TY(DEIbKH.

Tema 4.3. IOALAPCTBO MHOI'OKJIETOYHBIE (1 u)

O6H121$[ XapaKTCpUCTUKA MHOT'OKJICTOYHBIX JXUBOTHBIX; THIIbI CUMMCTPHH. Knerku u TKaHW >XKUBOTHEBIX.
[Ipocreiinyie MHOTOKIETOYHbIE— I'YOKH; UX PACIIPOCTPAHEHUE U SKOJIOTMUECKOE 3HAUECHHUE.
JdeMoHcTpanus

Tuner CUMMCTPUH Y MHOTOKJICTOYHBIX JXUBOTHBIX, MHOFOO6pa3I/IC F}’6OK.

Tema 4.4. TUII KNINEYHOIIOJIOCTHBIE (3 u)

OcoOeHHOCTH OpraHM3aluy KUIIEYHOTIOJIOCTHBIX. becrnonoe u nonoBoe pazMHOXeHHe. MHOT0OOpasue u
PacrpoCTpaHCHUEC KUINCYHOIIOJOCTHBIX; THAPOHUIHBIC, CIII/I(l)OI/II[HBIC U KOPAJJIOBBIC TIIOJIUIIBL. Pomr B
MIPUPOJIHBIX COOOIIECTBAX.

JdeMoHcTpauus

Cxema cTpoeHus TUAPBI, MEAy3bl M KOJOHHM KOPAJJIOBBIX NOJUINOB. buoneHos kopamioBoro puda.
BHemnee 1 BHyTpeHHEE CTPOECHHUE KUIIEYHOIIOJIOCTHBIX.

JlabopaTopHble 1 NpPaKTHYeCKUe padoThl

N3ydeHue miakaToB U TaOJUL, OTPaXKAIOLIUX X0/ pereHepaluu y THJIPbI.

Tema 4.5. TUII TINIOCKUE YEPBU (2 u)

Oco0OeHHOCTH OpraHu3alvu IJIOCKUX dYepBed. CBOOOJHOXKMBYIIME pECHUYHbIE 4YepBU. MHoroobOpasue
PECHUUHBIX 4YepBed M HX posib B OuorneHo3ax. [lpucrnocoOneHus Kk mapa3suTU3My Y IUIOCKHUX YepBeil;
KJIaCCHhI COCﬂJ’IBHII/IKI/I n JleHTOYHBIC YCpBU. TTonsiTHE O KM3HEHHOM IUKIIC, OUKIIBI pa3BUTUA IICYCHOYHOI'O
cocaipllMKa MU OblYbero menHa. MHorooOpasue IUJIOCKUX 4YepBel-Iapa3uToB; Mepbl NPOGUIAKTUKI
Mapa3uTapHbIX 3a00JIEBaHNMN.

JdemoncTpauust

CxeMbl CTpOEHHUs TUIOCKHX YepBEi, BEAYIIMX CBOOOJHBIA M Mapa3sUTHYECKUN oOpa3 >ku3HU. PaznmnyHbie
MPEJICTAaBUTENIN PECHUYHBIX uepBeil. CXeMbl JKM3HEHHBIX IUKJIOB MEYEHOYHOIO COCAJbIINKA U OBIYBETO
LEIHS.

JlaGopaTopHble M IpaKTUYecKue padoThl

JKu3zHeHHble IUKIIBI IEYEHOYHOTO COCANIBIINKA M ObIYBEro IEemHs.

Tema 4.6. TUII KPYTJIBIE YEPBU (1 u)

Oco0OeHHOCTH OpraHu3alliy KPYyIJbIX YepBel (Ha mpuMepe dyenoBeueckoi ackapubl). CBOOOTHOKUBYILIHE
U TMapa3uTUYecKhe Kpyrible uyepBH. LUK pa3BUTHS 4eNOBEYECKOM acKapuiabl; Mepbl MPOQPHIAKTUKH
acKapu103a.

JdemoncTpauust

Cxema CTpOeHHMSI U IIUKJT Pa3BUTHS YEIIOBEUECKOM aCKapH/IbI.

Pa3znuunbie cBOOOAHOKHUBYIIIHE U Mapa3uTHUECKUe (GOPMBI KPYTIIBIX YEPBEH.

JlaGopaTopHble M IPAKTHYECKHE PA0OTHI

JKu3HEeHHBII UK YeTOBEYECKON aCKapH/IbI.

Tema 4.7. TUIT KOJIBYATBIE YEPBHU (3 u)

Oco0OeHHOCTH OpraHu3alluy KOJIbYAThIX 4YepBed (Ha MpUMEpe MHOTOIIETUHKOBOTO 4YepBsl HEPEH]Ib);
BTOpPUYHAs MOJIOCTh Telna. MHOroo6pasue KojabuaThlX YepBeil; MHOTOIIETHHKOBBIE

Y MaJIOLUIETUHKOBBIE KOJIbYAThIC YEPBH, MUABKU. 3HAUCHHE KOJIbUaThIX YepBei B OMOIIEHO3aX.
JdemMoncTpanus

Cxema CTpOEHHA MHOTOLIETUHKOBOTO W  MAJOLIETHHKOBOTO  KOJIbYAThIX 4YepBed. PaznuuHble
npencraBuTeny tuna Kospyarsie yepsu.

BHemHee cTpoeHne JOKAEBOTO YEPBSL.

Tema 4.8. TUII MOJUIFOCKH (2 1)

Oco0GeHHOCTH OpraHu3ali MOJUTIOCKOB; CMEIIaHHasl MOJIOCTh Telna. MHOTrooOpazne MOJUTIOCKOB; KJIACChI
Bbproxonorue, JIBycTBopuaThie U ['0JI0BOHOTHE MOJUTIOCKU. 3HAUEHUE MOJUTIOCKOB B OHoIlleHo3aX. Poisib B
YKU3HHU YEJIOBEKA U €r0 XO35ICTBEHHON JNEATEIBHOCTH.

JdemMoHcTpanus



Cxema cTpoeHHst OPIOXOHOTHX, JBYCTBOPYATHIX M TOJIOBOHOTHMX MOJUIIOCKOB. PazimnuHble mpeacTaBUTeNnu
TUIIA MOJUIFOCKOB.

JlaGopaTopHble U NPpaKTHYeCKHE PadOThI

Bremnee cTpoeHne MOJIITIOCKOB.

Tema 4.9. TUIT YIEHUCTOHOI'UE (7 u)

[IpoucxoxxaeHre 1 0COOEHHOCTH OPTraHU3aALUN YWIEHUCTOHOTHUX. MHoroo6pa3ue UICHUCTOHOTHUX;
KJIaCChI PakooOpasnbie, IlaykooOpa3Hsle,

Hacexombie 1 Muoronoxku. Kinacc PakooOpasnbie. OOmmiasi XapakTepuCTHKa Kilacca pakooOpa3HBIX Ha
pUMepe peyHoro paka. Beicime n Hu3mue paku. MHOrooOpasue U 3HaueHHe pakooOpa3HbIX B
OnoIIeHO3aX.

Knacc [TaykooOpasnbie. O0mas xapakTepuUCTHKa MayKoOOpa3HbBIX.

[layku, ckopnuosbl, kiend. MHorooOpasue W 3HaYeHHE MayKooOpa3HbIX B OuoneHo3ax. Kiacc
Hacexombie. MHOr0o0Opasue HaceKOMBIX.

OOmrast XapaKTepHCTUKA Klacca HACEKOMBIX; OTPSIbl HACEKOMBIX C TIOJTHBIM M HETIOJHBIM IPEBPAIICHUEM.
MHuoroo0Opasue 1 3HaYeHHE

HACEKOMBIX B OMoIIeHO3aX. MHOTOHOXKH.

JdeMoHcTpauus

CxeMa CTpOeHHUsI peyHOro paka. Pa3muvHbIe TpeACTaBUTENN HU3IIMX M BBICHIMX pakooOpasHbx. Cxema
CTpOeHHUsl MayKa-KpecToBHKa. Pasnmuunble mpenctaButenu kiacca llaykooOpasnbeie. Cxembl CTpOEHUS
HACEKOMBIX Pa3JIMYHBIX OTPSIOB.

JlabopaTopHble U PaKTHYeCKUe padoThI

W3yueHre BHEIITHETO CTPOCHUSI I MHOTOOOpa3us WICHUCTOHOTHX *.

Tema 4.10. TUIT UTJIOKOXXHUE (1 )

Obwas xapakmepucmuxa muna. MHozoobpasue uenokodicux; knaccel Mopckue 36e30vl, Mopckue eoicu,
Tonomypuu. Muo2oobpasue u sxonocuyeckoe 3Hauenue.

JdemoncTpauust

Cxembl cmpoenus MOpCKolL 36e30bl, MOPCKO20 exca u 2onomypuu. Cxema npudorHHo2o buoyeHosa.

Tema 4.11. TUIT XOPJIOBBIE. [TIOATUIT BECHEPEITHBIE (1 u)

[IpoucxoxxaeHre XOpJOBbIX; MOATHIBI OecuepenHbIX M MO3BOHOYHBIX. OOIIas XapakTepuCTHUKa THUIIA.
[Toarun becuepenuspie: TaHIIETHUK; 0COOEHHOCTH €r0 OPraHU3alMK U PACTIPOCTPAHECHHUS.

JdemoncTpauust

Cxema ctpoenus naHieTHuka. Cxema metamopdo3a y acuuuil.

Tema 4.12. IIOATUIT ITO3BOHOYHBIE (UEPEITHBIE). HAJIKJIACC PBIBbI (2 u)

OOmas xapakTepucTuka Mo3BOHOYHBIX. [Ipoucxoxaenue poi6. OOmias xapakrtepuctuka pbio. Kiaccer
Xpsmesble (akynbl M ckaTel) U KocTHble pbIObl. MHOrooOpasue KOCTHBIX pbIO: XPAIIEKOCTHBIE,
KHCTEIepble, ABOSKObIIIAIINE U JTydenepbie. MHOrooopasue BUJO0B U YepPThI IPUCTIOCOOICHHOCTH K Cpeie
oOuTaHus. DKOJIOTUYECKOE U XO35IMCTBEHHOE 3HAYEHUE PHIO.

JdemMoHcTpanus

Mmuoroo06pasue ppi0. Cxema CTpoeHUs! KUCTENEPHIX U TydenephiX phIO.

JlabGopaTopHble M IPAKTHYECKHE PA0OTHI

OCc0OCHHOCTH BHEIIHETO CTPOEHUS PBIO B CBSI3U C 00pa3oM KU3HH ™.

Tema 4.13. KITACC 3EMHOBO/IHBIE (2 u)

IlepBbie 3emMHOBOJHBIE. OOMIas XapaKTEpUCTHKA 3€MHOBOJHBIX KaK IMEPBBIX HA3€MHBIX MO3BOHOYHBIX.
becxBocThle, xBocTaTele M Oe3Horme am@uOuu; MHOrooOpasue, cpega OOUTaHUS U HKOJOTMUYECKHE
ocobeHHOCTH. CTpPYKTypHO-(DYHKIIMOHAIbHAs OpraHu3alisl 3€MHOBOJHBIX Ha IMpHUMEpe JISATYIIKH.
DKosornyeckas pojb U MHOrooOpa3ue 3eMHOBOIHBIX.

JdemMoncTpanus

Msoroo6pasue ampuduit. Cxembl CTPOCHUS KUCTENEPHIX PhIO M 3¢MHOBOTHBIX.

JlabopaTopHble H IpaKTHYecKHe padoThl

OCOOGEHHOCTH BHEIIHETO CTPOEHUS JISATYIIKH, CBSI3aHHBIE C ee 00pa3oM >KU3HU™ .

Tema 4.14. KITACC I[TPECMBIKAIOIIHMECHA (2 u)



[Ipoucxoxnenue pentuwinid. OOmas XapakTEpUCTUKA TMPECMBIKAIOIIMXCA KaK IMEePBUYHOHA3EMHBIX
KUBOTHBIX. CTpPyKTYpHO-(DYHKIIMOHAIIbHAS OpraHW3aIusl MPECMBIKAIONMXCS Ha MPUMEpE SIICPHIIBL.
Uemryituatele (3MeH, SIIEpULIBI M XaMEJICOHbI), KPOKOIWIBI M dYepenaxu. Pacnpoctpanenue u
MHOTOOOpa3ue (opM pEnTHIUH; TOJIO)KEHWE B OKOJOTHMYECKHUX CHCTeMax. BbIMepIiue TpyIsl
MIPECMBIKAIOIIUXCSI.

JdeMoHcTpauus

Muoroo6pasue nmpecMbIKaromuxcsi. CXeMbl CTPOCHHS 36MHOBOHBIX U PETITHIIHH.

JlabopaTopHble U NpaKkTHYeCKue padoThl

CpaBHHTEINIbHBIN aHATIU3 CTPOCHHS CKEJIETOB Yepenaxu, sIeprilbl U 3MEU.

Tema 4.15. KIIACC IITHULBI (4 u)

[IpoucxoxneHue MTUll; TEPBONTHUIBI U WX TMPEAKU; HACTOSIIME NTULBL. Kuierpyaple, Win JIETAIOIINE;
OeckuieBble, WM Oeraroliye; MUHTBUHBIL, WM TUlaBaroniue NTUIBL. OCOOEHHOCTH OpraHu3allud U
sKoJoruueckast nudQPepeHIpoBKa JEeTarONMX NTUIl (NITULBI Jieca, CTENed W IMYCThIHb, OTKPBITHIX
BO3JIyLIHBIX IPOCTPAHCTB, 0OJIOT, BOJOEMOB U mMoOepexuii). OXpaHa U MPHUBJICYEHHUE INTHUIL, JTOMALIHUE
ntuiel. Posib TUI B IPUPOE, )KU3HH YEJIOBEKA U €0 XO3IMCTBEHHOW JIEATEIIbHOCTH.

JdeMoHcTpauus

MHuoroo0pasue ntuil. CxeMbl CTPOSHHS pENTHIIMHI U MITHULL.

JlabopaTopHble U PaKTHYeCKUe padoThI

OcoOenHoctu BHEIITHETO

CTPOCHHMSI TTHUII, CBSA3aHHBIE C WX

00pazoM KU3HU*.

Tema 4.16. KITACC MJIEKOITUTAIOIIUE (4 q)

[Ipoucxoxnenne wmiekonurtatoumx. llepBo3Bepn (yrkoHoc u exuaHa). Husmme 3Bepu (cymuartsie).
Hacrosimue 3Bepu (twrameHtapubie).  CTpyKTypHO-(PYHKIIMOHAJIBHBIE OCOOEHHOCTH  OpraHM3aIluu
MJICKOTIMTAIOIIMX HA TMpUMepe coOaku. DKOJIOTHYecKas POjb MIIEKOMUTAIOUIMX B IPOLIECCe Pa3BUTHUS
YKUBOU MIPUPOJIBI B KATHO30MCKOH 3pe.

OcCHOBHBIE OTpsiAbl IJIALIGHTApHBIX MJekonuTaromux: HacexkoMosiaabie, Pykokpsuible, ['pbI3yHBI,
3aitiieoOpasnsie, Xumiaeie, Jlacronorue, Kuroobpasusie, HenmapHokonsiTHbie, [lapHOKOTIBITHBIE, [IprMaThI
U Jp. 3HaYEHHUE MJICKOTMTAIOIINX B MIPUPOJIEC U XO3AUCTBEHHOW AEATEIbHOCTH YenoBeka. OXpaHa EHHBIX
3Bepeil.  JlomamHme — muekonuTaromue  (KpymHBIE M MEIKMHA  poratblii  CKOT W JpYyTHe
CEJIbCKOXO3SHCTBEHHBIE )KUBOTHBIE).

JdemoncTpauust

Cxembl, OTpaxkarollde HKOJOTHYECKYyI0 AU QPepeHIupoBKy  MIEKOMHUTAIIMUX. MHoroodpasue
MJIEKONTUTAINX. CXEMBbI CTPOEHUS PENTHIIMIM U MIIEKOIUTAOIIHX.

JlaGopaTopHble M NPAKTHYECKH PAdOThI

N3ydeHue cTpoeHus: MIEKOMUTAIOMINX ™.

Pacno3naBaHue KMBOTHBIX CBOEH MECTHOCTH, ONPEACIICHUE UX CUCTEMaTH4YECKOTO

MOJIOKEHUS U 3HAYCHHUSI B )KU3HU YeloBeKka™

Pa3nea 5. Bupycsi (2 1)

Tema 5.1. MHOI'OOBPA3UE, OCOBEHHOCTU CTPOEHUA U I[TPOUCXOXIEHUA BUPYCOB

(2 9)

OOmas xapaktepucTuka BHpPYcoB. Mcropuss ux oTkpeiTua. CTpoeHHe BUpyca Ha MpHMeEpe BHpyca
TabauHol Mo3auku. B3ammoseiicTBie Bupyca U KIeTkU. Bupycsl — Bo30yauTeNH omacHbIX 3a00J1€BaHUN
yenoBeka. [Ipodunaktuka 3adoneBanus rpunmnoM. [IporcxoxaeHne BUPYCOB.

JdemMoncTpanus

Mopgenu pa3nIMyHBIX BHUPYCHBIX 4acTull. (CXeMmbl B3aUMOJCIHCTBUS BHpyca M KJIETKH MpHU
TOPU30HTAIILHOM W  BEPTHKAIBHOM Tumax mnepenaud uHpekuuu. CXeMbl, OTpaXkarollue MpoIiece
pa3BUTHUS BUPYCHBIX 3a00JICBAaHUM.

3akmouenue (1 9)

Oco0OeHHOCTH OpraHM3alii U MHOrooOpaszue KUBBIX OpraHu3MoB. OCHOBHBIE OOJIACTH MPUMEHEHUS
OMOJIOTMYECKUX 3HAHUN B TPAKTHKE CEIHCKOTO XO3SIMCTBA, B psijie OTpaciieldl MPOMBIIIJICHHOCTH, MPHU
OXpaHe OKPYXalolLel Cpe/ibl U 3I0POBbs YETOBEKA.



PesepBHoe Bpemsa— 1 4.

buoaorus. Yesnosek. 8 kiacc (68 4, 2 4 B HEZIEIIIO)
Pa3znen 1. MecTo yesioBeKka B cHCTeMe OPraHu4eckoro mupa (2 1)
UYenoBek Kak 4acThb KMBOM MPUPOJbl. MeCcTO 4enoBeKa B CUCTEME OPraHMYECKOro Mupa. UepTsl cXoacTBa
YeJl0oBeKa M JKUBOTHBIX. CXOJACTBO M pa3iMuusl YEJIOBEKa M 4YEJOBEKOOOpa3HbIX 00e3bsiH. YenoBek
pa3yMHbIN.
JdeMoHcTpanus
CkeneTsl yenoBeKa M IO3BOHOYHBIX. TaONmuUIbl, CXEMbI, PUCYHKH, PacCKpbIBAIOIIME YEPThl CXOJCTBA
YeJI0BEKA U )KUBOTHBIX.
Paznen 2. IlpoucxoxieHue yeaoBeka (2 1)
buonorudeckne u conuanbHble (DAKTOPBl AHTPONOCOLMOTEHE3a. JTambl aHTpONoreHe3a M (HaKTOPbI
CTaHOBJIEHUS YeJoBeKa. Packl uenoBeka, UX MPOUCXOKICHUE U €JMHCTBO.
JdeMoHcTpauus
Mogens «IIpoucxoxaeHue 4yenoBeKay.
Mogenu oCcTaTKOB MaTepuaIbHOM MEPBOOBITHON  KYJIBTYPHI YEJIOBEKA.
N300paxkenue npeacTaBUTeNe pa3IuyHbIX pac YeloBeKa.
Paznen 3. KpaTkasi ucTopusi pa3BUTHsI 3HAHUH 0 CTPOEHUH U (PYHKIHSIX OpraHu3zma desoBeka (7 1)
Hayku o uenoeke: anaromusi, ¢usuosiorus, rurueHa. Bemukue anatomsl U ¢usnonoru: [ umnmokpar,
Knasouii I'anen, Aunpeac Bezanmii.
JdeMoHcTpanus
[TopTpeTsl BENUKUX yYEHBIX — aHATOMOB M (PU3UOJIOTOB.
Paznen 4. O0mmii 0630p cTpoeHust u GyHKIMii opraHu3Ma dejiopeka (4 u)
Knerounoe crtpoeHue opranusma. TKaHW: SIHTENHAIbHBIC, COCAMHHUTEIBHBIC, MBIIICYHBIC, HEPBHAS.
Opranel genoBeueckoro opranusma. Cucremsl opraHoB. B3auMOCBSI3b OPraHOB M CHUCTEM OPraHOB Kak
OCHOBA TOME0CTa3a.
JdemoncTpauust
CxeMBlI CTpOEHUS CUCTEM OPraHOB YEJIOBEKA.
JlaGopaTopHble M IpaKTHYecKUue padoThI
N3y4yeHrne MUKPOCKOIIMYECKOTO CTPOCHMSI TKAHEH.
Pacnio3naBanue Ha TaGnMIaX OPraHOB M CUCTEM OPTaHOB.
Paznen 5. Koopaunauus u perymasius (10 u)
I'ymopanpHas peryssuus. JKene3bl BHyTpeHHel cekpelnu. I OpMOHBI M UX pojib B OOMEHHBIX IpOLIECCaXx.
HepBHo-rymopanbpHas peryisnus.
JdemoncTpauust
CxeMbl CTpOEHMS OSHIOKPUHHBIX >keie3. Talniuipl, WUIIOCTPUPYIOLIME CTPOCHHE, OHOJOTMYECKYIO
aKTUBHOCTb M TOYKHU INPHIIOKEHUS TOpMOHOB. Dortorpaduu OOJBHBIX C PA3IUYHBIMU HAPYLIEHUSMHU
GyHKUMH SHAOKPUHHBIX >kene3. HepBHas perynsuus. 3HaueHue HEpBHOM cucteMbl. lleHTpanbHas u
nepugepruyeckas HepBHbIC CUCTEMbl. BeretatnBHas M comaTtuyeckas 4acTd HEpBHOH cuctemsl. Peduekc;
[IPOBEICHUE HEPBHOro MMIlyibca. CTpoeHue M (QYHKIMM CIIMHHOTO MO3ra, OTJEJIOB TI'OJIOBHOIO MO3ra.
bonpmue mnomymapust rojsoBHoro Mosra. Kopa O6onipmux mnosymapuil. 3HaueHHE KOpPbI  OOJIBLIMX
MOJIyIIapUil M ee CBA3M C JIpYruMu otaenamu mosra. OpraHbl 4yBCTB (QHAJIM3aTOPbl), UX CTPOEHHUE U
¢ynkuuu. CrpoeHue, (QyHKIMM M TUTHMEeHAa opraHoB 3peHus. CTpoeHue M (YHKUIMU OpPraHoB CiyXa.
[Ipenynpexnaenue HapymeHuil cyxa. Opraabl ocsi3aHus, BKyca, 000HsIHUsA. [ UTHeHa OpraHoB UyBCTB.
JdemMoncTpanus
Mojienu ToJIOBHOTO MO3Ta, OpraHoB 4yBCTB. CXeMbl pe(IeKTOPHBIX IYT 0€3yCIOBHBIX pe(IeKCcOoB.
JlabopaTopHble H IPAKTHYeCKHe PadoThI
M3yueHne roJJoOBHOTO MO3ra 4eJoBeKa (110 MyJIsKaMm).
W3ydyeHne n3MeHeHns pa3Mepa 3padka.
Paznen 6. Onopa u nBuxkenue (8 u)
Ckener yenoBeKa, €ro OTHENBbI: OCEBOM CKENIeT, CKeJeT IMOsCOB KoHeuHocTed. OcoOeHHOCTH cKenera
YeJI0BEKA, CBA3AHHBIE C TPYAOBOM JEATENBHOCTBIO M NpsAMOXoxkaeHueM. CocTaB M CTpPOEHHE KOCTEH:



TpyO4atbie u ry0uaTbie KOCTH. PocT kocreil. BospacTHbie WM3MeHEHHs B CTPOEGHUHM KocTel. Tumbl
coerHeHus1 KocTed. 3abosieBaHUsI OMOPHO-IBUraTeIbHONM CUCTEMBI W UX MpoQMIakTUKa. MpledHas
cucrema. Ctpoenue u pasButue Mbim. OCHOBHBIE TpyNIbl MbIII, X (yHkoud. PaboTta MbImr
CTaTU4ecKas U IMHAMHYEeCKast Harpy3Ku. Posib HEpBHOM CUCTEMBI B PETYJISIIIMUA PaOOThI MBIIII. Y TOMJICHUE
MBIIIII, POJIb AKTUBHOTO OT/IbIXa B BOCCTAHOBJIEHUH aKTUBHOCTHU MBIIICYHOH TKaHU. 3HaUeHUE (PU3nyecKon
KYJBTYPBI U peKUMa TpyZa Uil IPaBUIBHOTO (POPMHUPOBAHUS OMIOPHO-IABUTATEILHON CHCTEMBI.
JdeMoHcTpanus

Ckener denoBeKka, OTIENbHbIX KocTeW. Pacnmiibl kocteil. [lpuembl okazaHus IEpBOM MOMOILIU IPU
MOBPEKJACHUX (TpaBMax) ONOPHO-/IBUTaTEIbHON CUCTEMBI.

JlabopaTopHble U NpaKkTHYeCKue padoThl

W3ydeHne BHELIHETO CTPOEHUsI KOcTel. I3MepeHne Macchl M pocTa CBOEro OpraHu3ma.

BrisiBnenue BIUSAHNS CTATUYECKON M TMHAMUYECKOW HAarpy3KU Ha YTOMJIEHUE MBI,

Pa3znen 7. BuyTpennsis cpena opranusma (3 q)

[Tonartue «BHYTpeHHSssE cpenma». TkaHeBas XUAKOCTh. KpoBb, €€ COCTaB W 3HA4YCHHE B OOECIICUCHHH
KHU3ZHEJESITENIbHOCTH opranu3ma. KieTouHsle 3yeMeHTBl KPOBU: SPUTPOLUTHI, JEUKOUUTHI, TPOMOOIUTHI.
[1na3zma kpoBu. CBepThiBaHue KpoBH. [ pynmnsl kpoBu. JIumpa. UmMmmynurter. MHpeknnonHsie 3a001eBaHMsl.
[Ipenynpenurensubie npuBuBkU. [lepenuBanue kpoBu. JloHOpcTBO. 3Hauenue pabom JI. Ilacmepa u M.
U .Meunukosa 6 obracmu ummyHumema.

JdeMoHcTpauus

Cxembl 1 TaOIUIIBI, TOCBSIIEHHBIE COCTABY KPOBHU, TPYIIIaM KPOBH.

JlaGopaTopHble M NpaKTHYecKue padoThl

N3ydyeHne MUKPOCKOITMYECKOTO CTPOEHUS KPOBH.

Pa3znen 8. Tpancnopt BemecTB (4 u)

Ceparie, ero CTpOEHHE W PEryJsIus ACSITSIBHOCTH. BONBINOW W Mayblii KPyrd KpPOBOOOpAIICHHS.
JInmpooOpamenue. JIBmkeHrEe KPOBH 1O COCYIaM.

Kpossinoe naBnenue. 3a00sieBaHNs OPTraHOB KPOBOOOpAIICHHUS, UX MPETYIPEkKICHHE.

JdemoncTpauust

Mopnens cepaia yenoBeka. TabMUIbl U CXEMbl, WIIIOCTPUPYIOIIUE CTPOEHHE KJIETOK KPOBU U OPraHoB
KpOBOOOpaIeHHSI.

JlabGopaTopHble M IpaKTHYeCKUe padoThI

N3mepeHue KpoBsSHOTO JaBJICHUSI.

Ornpenenenue mynbca U MOJCYET YMCIA CEPIICYHBIX COKPAILCHUH.

Paznen 9. JIpixanue (5 q)

[ToTpeGHOCTH OpraHu3Ma 4yenoBeKa B KHCIopoie Bo3ayxa. Opransl AbIXaHusl, UX CTpoeHHE. J{pIXxaTebHbIe
nBukeHus. ['a3000MeH B Jierkux, TkaHgx. [lepeHoc rasoB spuTponuTamMu M IUIa3MOW KpoBU. Perymsius
npixanus. VckycctBeHHoe bixanue. ['0y10coBoii amnmapar.

JdemMoHcTpanus

Mogenu ropranu, Jierkux. CXeMbl, WUIIOCTPUPYIOLIME MEXaHU3M BJIOXa U BbIAOXA, MPUEMBI
HCKYCCTBEHHOT'O JbIXaHUSI.

JlaGopaTopHble M IPAKTHYECKHE PA0OTHI

Ornpesnenenre 4aCTOThI JbIXaHUs

Pasznea 10. Inmesapenne (5 u)

[TuTarenbHble BeliecTBA U MUILEBbIE NPOXYKThI. IloTpeOHOCTH denoBeka B MHIE W MUTATENbHBIX
BeniectBax. Butamunsl. [TumeBapenue. Ctpoenue U (yHKIMU OpraHoB nuiieBapeHus. IlumeBaputenbHble
Kene3bl: TMEeYeHb M MOKENyJOoYHas JKene3a. JTamlbl MpoleccoB NuieBapeHus. Hccnedosanus M. I1.
Ilasnosa 6 obracmu nuwesapenus.

JdemMoncTpanus

Monens Topca uenoBeka. Myisiki BHYTPEHHUX OPTraHOB.

JlabopaTopHble H IPaKTHYeCKHe PadoThI

BozneiicTBre jxenyI04HOro coka Ha OeNIKM, CIIOHBI — Ha Kpaxmasl. OnpezeneHne HOpM paroHaIbHOTO
MIUTaHUS.

Paznen 11. O6meH BemecTB 1 dHepruu (2 4)



OOmiast xapakrepucTika oOMeHa BemecTB W SHepruu. Ilmactuueckuil m sHepreTHdeckuii oOMeH, HX
B3aMMOCBS3b. BUTaMuHBI, UX POJIb B 0OMEHE

BewecTB. ['unoBuramMmuo3. ['unepBuTaMuHoO3.

Pa3nen 12. Boigesaenne (2 1)

Koneunsie mpoayktel oOmeHa BemecTB. Opranbl BbiieneHus. Ilouku, uX cTpoeHuMe H  (QYHKIHH.
OO6pazoBanue Mouu. Pojib K0O’k1 B BBIBEIGHUU U3 OpraHU3Ma IpoayKTOB 0OMEHa BEIIECTB.

JdeMoHcTpanus

Mogenb noyex.

Paznen 13. [Tokpossl Tea (3 4)

Ctpoennie 1 QyHKIMH KOXH. POJIb KOKHU B TEIUIOPETyIsUK. 3akanuBaHue. | urueHnvyeckne TpeOoBaHuUs K
onexie, 00yBH. 3a00JeBaHHS KOKU U UX MIPEIYPEKICHHUE.

JdeMoHcTpauus

CxeMmbl, WITIOCTPUPYIOLINE CTPOEHUE KOKHBIX ITOKPOBOB YEJIOBEKA, TPOU3BOIHBIE KOXKH.

Pa3znen 14. PazmHokenue u pazsutue (3 1)

Cucrema opraHoB pa3MHOXKEHHS: cTpoeHue W rurueHa. OmnogorBopenue. BHyTpuyrpoOHoe pa3BuTHE,
poapl. Jlakranus. Poct u pazsutue pedenka. [InanupoBanue ceMbu.

Pa3znen 15. Boiciiasi HepBHasi e TeIbHOCTD (5 )

Pedunekc — ocHoBa HepBHOU nesTenbHOCTH. Hccnedosanus U.M. Ceuenosa, HU. Il.Illasnosa, A. A.
Yxmomckoeo, I1. K. Anoxuna. Bunsl pediiekcos.

®opmbl  moBeneHus. OCOOCHHOCTH BBHICIHICH HEPBHOW JIEATEILHOCTH W TIOBEJCHUS YeENOBEKa.
[To3HaBarenbHble Tpolecchl. TopmoxkeHue. Tumbl HepBHOW cuctembl. Peusb. Mpmnenue. Co3HaHue.
buonornueckue purmel. CoH, €ro 3HaueHUWe M rurueHa. [ urueHa ymcTBeHHoro tpyzaa. I[lamsars.Omonum.
Oco0eHHOCTH ICUXUKH YEJIOBEKa.

Paznen 16. YesroBek u ero 3aoposbe (4 u)

ColnrofieHre CaHUTAPHO-TUTHEHUYECKUX HOPM M TMPaBWI 3I0pOBOro odOpasza ku3HU. OkazaHue NepBOi
JNOBpayeOHOMl TOMOIIM MPU KPOBOTEUEHHM, OTPABICHMM YrapHBIM Ta30M, CHACeHHH YTOMAIOIIEro,
TpaBMax, OXorax, OOMOpPOKEHHHU. YKpEIUICHHE 3I0pOBbs: JBUTATENbHAs AaKTHUBHOCTh, 3aKaJUBAaHUE.
@akTOpBI pUCKa: CTPECCHI, TUIIOANHAMUS, [TIEpEyTOMIIEHNE. BpelHbIe MPUBBIYKY, UX BIUSHHUE Ha 3/I0POBbE
yenoBeka. YenoBek u okpyxaromias cpena. Okpyxaronias cpejia Kak ICTOYHUK BellecTB U dHepruu. Cpena
oburanus. [IpaBuia noBezeHus yenoBeka B OKpYyXaroliei cpese.

JlabGopaTopHble M IpaKTHYeCKUe padoThI

N3yuenue npueMoB OCTaHOBKHU apTEPUATILHOTO U BEHO3HOI'O KPOBOTECUEHUH.

AHanu3 ¥ olleHKa BIUSHUS Ha 3I0pOBbE YeloBeKa ()akKTOPOB OKPYKAIOIIEH CPEJIbI.

BuoJjiorus. O6mue 3akoHoMepHOCcTH. 9 Kiace (68 4, 2 1 B Heael0)
Beenenne (3 4)
MecTto Kypca B CHCTEME €CTECTBCHHO-HAay4YHBIX IUCIMILINH, 8 TaK)Ke B OMOJIOTHYECKUX Haykax. llemu u
3aJauu Kypca. 3HaUeHHUE MpeaMeTa i TIOHMMAaHUsl SIMHCTBA BCETO JKMBOTO M B3aMMO3aBUCHMOCTH BCEX
yacteil Ouocepbl 3emin. YpPOBHH OpraHU3allMH KU3HH: MOJICKYJISIPHO-T€HETUYCCKUU, KIICTOYHBIH,
TKaHEBBII, OPTaHHBIH, OPraHU3MEHHbBIN, TIOMYJISIIMOHHO-BUI0BOM, OMOTCOIICHOTHUECKUI 1 OMOChEpHBIH.
EMHCTBO XMMHYECKOTO COCTaBa )KUBOM MaTEPHUU; OCHOBHBIC TPYIIIBI XUMUYECKUX 3JICMEHTOB U MOJICKYII,
oOpa3ymomue XuBoe BemecTBo Ouocdeprl. Kierounoe cTpoeHne OpraHM3MOB, HACENSIOMIUX 3EMITIO.
OOMeH BemecTB M caMoperyasiiuus B Ouosnorndeckux cucremax. CaMOBOCIIPOU3BEICHUE;
HACJIe/ICTBEHHOCTh M M3MEHYMBOCTh KaK OCHOBA CYIIIECTBOBAaHMS >XMBOW Mmarepuu. PocT u pasButHe.
PaznpaxumocTb; GpopMbl U30MpaTeNnbHON peakiMy OpraHu3MOB Ha BHEUIHHME BO3ACHCTBUS. PUTMUUHOCTB
MIPOILIECCOB )KU3HEESATEIbHOCTH; OMOJIOIMYECKUEe PUTMBI U UX 3Ha4eHUe. JJUCKpPEeTHOCTh )KMBOTO BELIECTBA
Y B3aMMOOTHOIIEHHUS YacTH U LEJNOro B OMocHucTeMax. DHEpro3aBUCUMOCTb KHUBBIX OPraHU3MOB; (JOPMBI
notpebieHus sHepruu. LlapcTBa XnMBOM NpUpPONBI, KpaTKas XapaKTEPUCTUKA €CTECTBEHHOH CHCTEMBbI
KJaccu(pUKaIK KUBBIX OpraHu3MoB. BugoBoe pasnooOpasue.
JdemMoHcTpanus
CxeMbl, OTpakarolfe CTPYKTYPhl LAPCTB KUBOM MTPHUPO/IBL.
Paznen 1. CTpykTypHasi opranu3amnus ;KuBbIX opranu3mos (10 )



Tema 1.1. XUMHNYECKAS OPITAHU3ALIMA KJIIETKH (2 )

DneMeHTHBIN cocTaB KIETKH. PacpocTpaHeHHOCTh 3JIEMEHTOB, MX BKJIAJ B 00pa30oBaHUE KUBOW MaTepuu
U OOBEKTOB HEXHUBOW MPHPOJBL. MaKpOd’JIEMEHThl, MHKpPO3JIEMEHTHl; WX BKJIaJ B 00pa3oBaHHE
HEOPraHMYECKUX M OPraHUYECKHUX MOJIEKYJ JKMBOIO BellecTBa. HeopraHumdeckue MOJIEKYJbl KHBOIO
BeniectBa. Boma; ee xuMuueckue cBoiicTBa M Ouosorndeckass posib. CoIM HEOPraHMYECKUX KUCIOT, UX
BKJIaJ] B OOEcreueHue MpoLECcCOB KU3HEAEATEIbHOCTH U MOJJIepKaHue romeoctasa. Posib KaTMOHOB U
AHUOHOB B O0OECHEYEHHU TPOLIECCOB JKU3HENAEATENbHOCTH. OCMOC M OCMOTHYECKOE JaBJICHUE;
OCMOTHYECKOE MOCTYIUIEHHE MOJIEKY B KIeTKy. OpraHudeckue MosieKysbl. bruojgornueckue noaumepsl —
OenKM; WX CTPyKTypHas opranuzanus. OyHKuuM OEIKOBBIX MOJEKYNI. YTJIEBOIBI, UX CTPOCHUE U
onosornveckast posib. JKupbl — OCHOBHOW CTPYKTYPHBIH KOMITOHEHT KJIETOYHBIX MEMOpaH M MCTOYHUK
sHeprun. JIHK— wmomnekynsl nHacneactBenHoctu. Penymmmkauus JIHK, nepenada HacnencTBeHHOU
nHpopmMaluy M3 TOKOJIEHHs B mokosieHue. Ilepenaua HaciencTBeHHOM wuHGoOpManuu U3 sapa B
uuromnasmy; TtpaHckpunuus. PHK, ee crpykrypa um ¢yukuun. WHpopmannoHHble, TpaHCIOPTHEHIE,
pubocomansubie PHK.

JdeMoHcTpauus
OObeMHbIE MOJENU CTPYKTYpHOH OpraHum3alvd OHOJIOTMYECKHX IMOJUMEpPOB — OEIKOB U
HYKJIEHHOBBIX KHCJIOT, ux CpaBHEHME C MOJENSAMU  HCKYCCTBEHHBIX IOJIMMEPOB

(HampuMep, TOJTUBUHUIIXIIOPUIOM ).

Tema 1.2. OBMEH BEIIECTB U I[TPEOBPA3OBAHUE DHEPI'MU B KJIETKE (3 u)

OOMeH BemecTB U MpeoOpa3oBaHUE SHEPTHH B KJIETKE. TPaHCIOPT BEIIECTB UYepe3 KICTOUHYI0 MEMOpaHy.
[Tuno- u darouuTo3. BHyTpHKIeTOYHOE MHUIEBApEHUE U HAKOIUIEHHE PHEPTUU; PaCIIENICHUE TIIIOKO3bI.
buocunTe3 6€1K0B, )KUPOB U YIIEBOAOB B KIIETKE.

Tema 1.3. CTPOEHUE U ®YHKINUU KIJIETOK (5 u). [IpokapuoTnueckue kieTku: Gopma u pazmepsbl.
[uromnnazma GakrepuanbHO# KieTku. OpraHuzamusi MeTabonu3Ma y MpokapuoT. ['eHeTndeckuil ammapar
OakTepuii. CiopooOpazoBanue. PazmHoxxeHnne.MecTo u poJib TpOKapuoOT B OMOIIEHO3aX. DyKapHOTHIECKast
kietka. L{uromnnasma sykapuotuyeckoil kieTkd. OpraHesuibl LUTOIUIA3MbI, UX CTPYKTypa U (PYHKIHUU.
Hurtockener. BxiroueHus u ux poib B MeTraboiu3Me KieTok. KieroyHoe siipo — LEHTp yIpaBlieHUs
KHU3ZHEJECSATEIbHOCTHIO KJICTKHU. CTpyKTyphl KJIETOYHOTO aqpa: saaepHas o0oJ10uKa,
XpOMaTHH(IE€TEPOXPOMATHH), AAPHIIIKO. OCOOEHHOCTH CTPOCHUS PACTUTENBHON KIETKH. JleeHue KIIEeTOK.
Knetku B MHOrowsnerounom opranusme. llonstue o auddepeHuupoBKe KIETOK MHOTOKJIETOYHOTO
opranu3Ma. Mutotuueckuid nuki: uatepdasa, peaymnukanus JHK; mutos, pa3sl MutoTHUECKOTO NEneHUs
U npeoOpa3oBaHus XpoMOcoM. bruonornueckuii cMbICT 1 3HaUYe€HUE MUTO3a (Oecrosioe pa3MHOKEHUE, POCT,
BOCIIOJTHEHUE KJIETOYHBIX MOTEPh B (DU3MOJIOTMUECKUX M MATOJOTMUYECKUX YycioBHsX). Kietounas teopus
CTPOEHUS OPTaHU3MOB.

JdemoncTpauust

[IpyHIMOHATBEHBIE CXEMBI  YCTPOWCTBA CBETOBOIO U JJIEKTPOHHOTO  MHUKPOCKOMOB.  (Cxembl,
WUTIOCTPUPYIOIIME METOJAbI TMpenapaTuBHON OHOXMMHUM U UMMyHoJoruu. Mojenu kieTku. CXeMbl
CTpPOEHHUS OPTraHOWJOB PACTUTEIBHOW M >KUBOTHOW KIETOK. MuUKpompenaparsl KIETOK pacTeHUH,
KUBOTHBIX M OJHOKJIETOYHBIX I'puOOB. OUTyphl MUTOTUYECKOTO ACNEHUS B KIETKAaX KOpPEIIKa JIyKa IO
MHUKpPOCKOTIOM M Ha cxeMe. Matepuaibl, pacckasblBarolue o Ouorpadusx ydeHbIX, BHECHIMX BKJIal B
pa3BUTHE KIETOYHOU TEOPHUHU.

JlabopaTopHble H IPAKTHYeCKHE Pad0ThI

N3ydeHue kneTok 6akTepuil, paCTeHUI U )KUBOTHBIX HA TOTOBBIX MUKpOTIpenaparax™.

Pa3zzen 2. PasmMHoKeHne U HHIUBUAYAJbHOE pa3BuTHe opranu3mos (5 u)

Tema 2.1. PASMHOXEHUWE OPI"TAHU3MOB (2 u)

CymHocTs U (OpMBI pa3MHOXKEHHS OpPraHM3MOB. becronoe pa3MHOKEHHE pacTeHUH U >KMBOTHBIX.
[TonoBoe pa3MHOKEHHE JKMBOTHBIX M pAacTEHHi;00pa3oBaHME TIOJOBBIX KJIETOK,0CEMEHEHUE "
OIUIOIOTBOpEHUE. buosorndyeckoe 3HaueHUWEe TNOJOBOrO pa3MHOKEeHHs. ['amerorenes. Ilepuonsl
0o0pa3oBaHUs TOJOBBIX KIETOK: Pa3MHOXKEHHUE, POCT, co3peBaHMEe (Melo3) U (GopMHUpOBaHHE MOJOBBIX
kjeTok. OCOOEHHOCTH criepMaroreHes3a u oporenesa. Omio 0 TBOpEHHE.

JdemMoHcTpanus

[Tnakatel, WJUTIOCTPUPYIOIIKE CHOCOObI BEreTaTMBHOTO PAa3MHOXKEHHS IUIOJIOBBIX JIEPEBBEB U OBOIIHBIX
KylnbTyp. Mukpomnpenaparsl SMIEKIETOK.



doTtorpaduu, oTpakarore pa3sHooOpa3ue MOTOMCTBA Y OJHOM Mapbl POAUTENICH.

Tema 2.2. UHAVMBUAYAJIBHOE PA3BUTUE OPITAHU3MOB(OHTOI'EHE3(3 u)

DOMOpHOHAIBHBIHN Nepro pa3BUTHA. OCHOBHBIEC 3aKOHOMEPHOCTH JIpOOIICHHS; 00pa30BaHKUEe OTHOCIONHOTO
3apojplia — OmacTynbl. lacTpynsinus; 3aKOHOMEPHOCTH OOpa3oBaHMS JBYCIOWHOTO 3apojiblia—
ractpynbl. IlepBuuHbBIl opraHoreHe3 M jganbHeimas aup@GepeHpoBKa TKaHEH, OPraHOB U CHUCTEM.
[TocTaomOproHaNBHBIA TIEpHOA pa3BUTHS. POPMBI MOCTAIMOPHOHAILHOTO TepHoaa pa3BuThs. Hempsimoe
pa3BUTHE; TOJHBIA W HEMOJHBIA MeTamMop}o3. Buonormueckwii cMbICH pa3BUTHS C MeTamopdo3om.
[Ipsimoe pa3ButHe. PocT onpeneneHHblil 1 HEOIIPEIEICHHBIN.

JdeMoHcTpanus

Tabmuupr, wuTIOCTpUpYOIME Tporecc Meramopdo3a y OeCHO3BOHOYHBIX  (KECTKOKPBUIBIX U
YeIyiH4aTOKPBUIBIX HACEKOMBIX) M TIO3BOHOYHBIX (aMpHuOuii).

Pa3znen 3. HacjieicTBEHHOCTh W H3MEHYHBOCTH Opranu3moB (20 u)

Tema 3.1. BAKOHOMEPHOCTU HACJIEJJOBAHUA ITPU3HAKOB (10 1)

OtkpbiTue I'. MenaeneM 3aKOHOMEpPHOCTEW HacjelOBaHUs NpPU3HAKOB. ['MOpHIOIOTHYECKUN METOx
W3Y4YEHHUs HACJIEICTBEHHOCTH. MOHOTMOpHIHOE U MOJUIMOPUAHOE CKpellMBaHUE. 3akoHbl MeHpens.
HezaBucumoe u cuerieHHOe HacieqoBaHue. [ eHeTnueckoe onpeaenaeHue noja. ['eHOTUI Kak LenocTHas
cucreMa. BzauMoeiicTBIE T€HOB B ONIPEECIICHUH TPU3HAKOB.

JdeMoHcTpanus

Kaptel xpoMocom uernoBeka. Po/ocioBHBbIE BBIAAIOIIUXCS MPEICTaBUTENEH KyIbTYphl. XPOMOCOMHbBIE
aHOMAJIMH YeJIOBeKa U X (EHOTUITUYECKUE MPOSIBICHUS.

JlaGopaTopHble M NpaKTHYecKue padoThl

Pemenne reneTHuecKrx 3a/1a4 U COCTaBJIEHHUE POJOCIOBHBIX.

Tema 3.2. 3BAKOHOMEPHOCTU UBMEHYUBOCTH (6 u)

OcHoBHBIE (HOPMBI M3MEHYHMBOCTH. | €HOTHNHMYECKass M3MEHUYMBOCTh. MyTamnuu. 3HaUY€HUE MYTAIuil IS
IIPAKTUKHA CEJIbCKOTO XO3siicTBa M OMOTexHOJOruu. KoMOMHATHMBHAs WM3MEHYMBOCTH. OBOJIOLHOHHOE
3Ha4eHWe KOMOMHATMBHON M3MeHUYMBOCTH. DeHOTHUNHMUEcKas, WIM MOAU(UKAUOHHAs, M3MEHYMBOCTD.
Pouib ycioBuii BHENIHEH Cpelibl B Pa3BUTUM U MPOSBJICHUN MIPU3HAKOB U CBOWCTB.

JdemoncTpauust

[Tpumepsr Mo M DUKAITMOHHOW U3MEHYHMBOCTH.

JlabGopaTopHble M IpaKTHYeCKUe padoThI

[locTpoenne BapHaLMOHHOM KpuBOW (pa3Mepbl JIUCTbEB PACTECHUH, aAHTPONOMETPUYECKHE JaHHBIE
y4ammxcs).

Tema 3.3. CEJIEKIIMS PACTEHHMU, )KUBOTHBIX 1 MUKPOOPT' AH3MOB (4 u)

LleHTpBl MPOUCXOXKIEHUSI U MHOrooOpasusi KyabTypHbIX pacteHui. Copt, nopoja, Imtamm. MeToasl
CCJIEKIIMM PACTEHUN M JKUBOTHBIX. JIOCTM)KEHHMS M OCHOBHBIE HAIPABICHUS COBPEMEHHOM CEJEKLMH.
3HaueHUE CEJNEKUMU JUIsl  Pa3BUTHS  CEJIbCKOXO3SMCTBEHHOIO  IPOM3BOJCTBA,  MEAMLMHCKOM,
MHUKPOOHOJIOTHYECKON U JPYTUX OTpacieil MPOMBIIUIEHHOCTH.

JdemMoHcTpanus

CpaBHUTENIBHBIN aHAJIN3 MOPOJ AOMAIIHMX JXMBOTHBIX, COPTOB KYyJIbTYPHBIX PACTEHUN M HX JHUKHUX
npenkos. Koiekunu u npenaparsl COpToB

KYJIBTYPHBIX PACTCHHUH, OTIMYAIOIIMXCS HAUOObIIEH TI010BUTOCTBIO.

Pa3znen 4. DBononus ;kuBoro mupa Ha 3emute (19 )

Tema 4.1. PA3BUTUE BUOJIOTUU B IOJAPBUHOBCKUU ITEPUO (2 u)

PazButue 6uosioruu B JI0JapBUHOBCKHMM mepuoa. ['ocrnoicTBO B Hayke NpeAcTaBiIeHUu 00 «M3HAYaIbHON
1€JIeCO00pa3HOCTH» U HEU3MEHHOCTH *uBoU npupoabl. Pabotsl K. JIuHHes nmo cucremaTtrke pacTeHUH u
KUBOTHBIX. DBoJronoHHas teopus XK. b. Jlamapka.

JdemMoncTpanus

buorpadgun y4yeHbIX, BHECIIUX BKJIaJ B Pa3BUTHE HBOJIOLHOHHBIX UICH.

Kuznub u gesrenbHocts K. b. Jlamapxka.

Tema 4.2. TEOPUA Y. JAPBUHA O ITPOUCXOXIEHWN BUJAOB ITYTEM ECTECTBEHHOI'O
OTBOPA (5 u)



[Ipeanoceinku Bo3HUKHOBeHUs yueHust Y. JlapBuHA: JOCTMKEHHS B OOJacTH €CTECTBEHHBIX HAayK,
skcneuIMoHHbI Marepuan Y. Jlapeuna. Yuenue Y. JlapBuHa 00 UCKycCTBEHHOM oTOope. Yuenue Y.
JlapBuHa O ecTecTBEHHOM oOTOOpe. Bug— »sneMeHTapHas »BOJIONHMOHHAS eAuHMIa. Bceeolmas
WHIUBUAyaIbHAS W3MEHYMBOCTh M M30BITOYHAS YMCICHHOCTh MOTOMCTBA. boprOa 3a CyliecTBOBaHUE H
€CTECTBEHHBIN 0TOOD.

JdeMoHcTpauus

buorpadus Y. Jlapsuna. Mapmipyr u KOHKpeTHbie Haxonkd Y. JlapBuHA BO BpeMs IyTEIISCTBUS Ha
Kopabie «buriby.

Tema 4.3. COBPEMEHHLIE IIPEJCTABJIEHUA Ob 3BOJJIIOHUMUM.MUKPOSBOJIIOLUA U
MAKPOS2BOJIIOLUA (5 u)

Bung xak reHeTHYeCKM M30JUPOBAHHAS CHUCTEMA; PEMPOIYKTHBHAS W3OJSIUSA W €€ MEXaHU3MBI.
[MonmynsanroHHass CTPYKTypa BHAQ; OSKOJOTUUECKHME W TEHETHMYECKHE XapaKTePUCTUKU TOMYJISIUH.
[Monmynsauusi—  snemMeHTapHas dBOJIONMOHHAA enuHuna. IlyTh ©  CKOpPOCTh  BHJI000pa30BaHMS;
reorpauueckoe 1 SKOJIOTHYECKOe BUI000pa3oBaHue. [ 1aBHbIe HaMpaBIeHUs 3BOJIIOLHMOHHOTO IMpoliecca.
ApoMopdo3, wuamoamantanus, oOmas gereHepauus. OCHOBHbIE 3aKOHOMEPHOCTH  3BOJIIOIMH:
JTUBEPIreHIMs, KOHBEPTEHIMs, TMapauienu3M. [lpaBuiia HBOJIONMU TPYIIN OPraHu3MoB. Pe3ynbrarhl
SBOJIIOIIMM: MHOrooOpa3ue BHJOB, OpraHHYeckas IeJecO00pa3HOCTh, IOCTENEHHOE YCIOXKHEHUE
OpraHu3aIuHy.

JdeMoHcTpauus

CxeMbl, WIUTFOCTPHUPYIOIINE TTPOIIECC Teorpaduiaeckoro BHI000pa3oBanus. JKuBbie pacCTeHUS U )KUBOTHEIE,
repOapuu W KOJUICKIIMH, TMOKa3bIBAIONINE WHIAUBUAYAIBHYI0 W3MEHYHMBOCTH M pPasHOOOpa3ue COPTOB
KYJIbTYPHBIX DPACTCHHH W TIOPOJ IOMAIIHUX J>KMBOTHBIX, a TaKKe PE3yJabTaThl MPHUCIIOCOOIEHHOCTH
OpraHM3MOB K cpele OOuTaHUS U pPE3ynbTaThl BUAOOOpa3oBaHus. [IpuMepbl TOMOJOTMYHBIX H
AQHAJIOTMYHBIX OPraHoB, UX CTPOCHMS U IMPOUCXOXKACHUS B OHTOreHe3e. CXeMbl COOTHOIIEHUS NyTeu
MIPOTPECCUBHON OMOJIOTHUECKOM 3BOJIONMUA. MaTepHalibl, XapaKTepU3YIOINUEe MPECTaBUTENIECH KUBOTHBIX
Y pacTeHUH, BHECEHHBIX B KpacHyI0 KHUT'Y U HaXOASIIUXCS MTOJT OXPaHOU roCy1apCTBa.

JlaGopaTopHble M IPAKTHYECKHE PA0OTHI

N3yuenune mpucnocoOIeHHOCTH OPTaHU3MOB K cpeie OOuTaHus ™.

N3ydyeHne N3MEHYMBOCTH, KPUTEPHUEB BUJA, PE3Y/IHTATOB UCKYCCTBEHHOTO OTOOpA HAa COPTaX KYIbTYPHBIX
pacTeHuii*.

Tema 4.4. TIPUCITOCOBJIEHHOCTH OPTAHM3MOB K YCJIOBUAM BHEIIHEN CPEJbBI KAK
PE3VJIBTAT 3BOJIFOILINMU (2 u)

buonoruueckuii mporpecc u Ouosoruyeckuii perpecc. IIpucnocoburenbHbie 0COOCHHOCTH CTPOCHUS.
[ToxpoBuUTENbCTBEHHAs! OKpacka IOKPOBOB TeJia: CKpbIBaloIlas oOKpacka (OJHOTOHHAs, JBYTOHOBaf,
pacuneHsitomas ¥ Ap.); Ipegocreperaromias okpacka. Mumukpus. [IpucnocobutensHoe MOBeACHUE
KUBOTHBIX. 3200Ta 0 moToMcTBe. Pu3noornyeckue agantaui. OTHOCUTENFHOCT MPUCIIOCOOICHHOCTH.

JdemMoHcTpanus

WNnnroctpauuy, AEMOHCTPUPYIOLIME CTPOCHHE Tela JKMBOTHBIX M PACTUTEIBHBIX OPraHMW3MOB,
obecreunBaroIfe BbDKMBAHUE B THIMYHBIX JJIS HUX YCJIOBHSIX CYyIIEeCTBOBaHUS. lIpuMepsl pa3imuyHbIX
BHJIOB IIOKPOBUTEIBLCTBEHHON OKPACKU Y JKUBOTHBIX.

JlabopaTopHbIe H IPAKTHYeCKHE PadoThI

OO6cyx1eHne Ha MOJIENAX POJIH MPUCTIOCOOUTENBHOTO TTOBEICHUS )KUBOTHBIX.

Tema 4.5. BOSHUKHOBEHUME XKU3HU HA 3EMJIE (2 u)

Opranvueckuii MUp KakK pe3yabTaT »3BOJIOLMHA. BO3HHMKHOBEHHME U Pa3BUTHE JKM3HU Ha 3emile.
XuMmuueckuil, mpeaduonoruueckuit (teopus akagemuka A. M. OnapunHa), OMOJIOrHUECKUN U COLUATBHBIN
3Tanbl pa3BUTHS KUBOM maTepuu. DUIOreHETHYEeCKHE CBSI3M B JKUBOW NIPUPOJAE; ECTECTBEHHAs
KITacCU(HUKAIUS )KUBBIX OPTaHU3MOB.

JdeMoHcTpanus

CxeMbl BO3HHMKHOBEHHUS OJIHOKJIETOYHBIX JYKapUOT, MHOTOKJIETOYHBIX OpPTraHM3MOB, Pa3BUTHsS LIapCTB
pacTeHu U KUBOTHBIX.

Tema 4.6. PASBUTUE XXU3HU HA 3EMIJIE (3 u)



PazButue xu3Hu Ha 3emiie B apXEWCKyH0 W TMPOTEPO30MCKYI0 3pbl. IlepBble cienbl KM3HU Ha 3emIe.
[TosiBneHne BceX COBPEMEHHBIX THIIOB OECIIO3BOHOYHBIX KUBOTHBIX. IlepBbie XopaoBbie. Pa3BuTHe BOTHBIX
pacrenuii. Pa3Buthe >xu3HM Ha 3emie B naneo3oickyro 3py. IlosBaeHue M 3BONIONUS CYXOIYTHBIX
pacrenuii. IlanopoTHUKH, CEMEHHBIE MANOPOTHUKH, TOJIOCEMEHHBIE pAacCTeHUsA. BO3HUKHOBEHHE
MO3BOHOYHBIX: PBIObI, 36MHOBOJIHBIC, MpEeCMbIKaromuecs. Pa3BuTie >ku3HM Ha 3emiie B ME3030HCKYIO0 H
KalHO30MCKYI0 3pbl. [losBiIeHNE U pacpOCTPaHEHHE MOKPHITOCEMEHHBIX PAaCTeHH. BO3SHUKHOBEHHE NTHUIL
n miuekonutaromux. IlosBinenue u passutue npumaroB. IIpoucxoxzaeHue uenoBeka. MecTto yenoBeka B
XUBOU npupoae. CucremaTHueckoe nojoxenne Buaa Homo sapiens B cucteme )UBOTHOTO Mupa. [Ipu3Haku
U CBOMCTBA 4YEJIOBEKAa, MO3BOJISIOLUIME OTHECTH €ro K pa3jMuHbIM CHCTEMaTH4YECKUM TIpylnaMm LapcTBa
AKUBOTHBIX. CTaJ K 3BOJIIOIMU YEJIOBEKA: JPEBHENIINI YEeJIOBEK, APEBHUIN YEJIOBEK, IIEPBbIE COBPEMEHHBIE
monu. CBoiicTBa YenoBeka Kak Ouosiormdeckoro Buna. [lomynsimuoHHas cTpykTypa Buga Homo sapiens;
YeJI0BEYECKHE pachl; pacooOpa30BaHue; €IMHCTBO MPOUCXOKICHHS pac. AHTHHAy4YHas CYyIIHOCTh pacu3Ma.
JdeMoHcTpanus

Penponykuuu kaptun 3. Bypuana, oTpaxaromux ¢ayHy u ¢iaopy pasdyHbIX 3p U MIEPUOJOB.
CxeMbl pa3BUTHS LAPCTB KUBOM MPUPOJIBI.

OxaMeHenocTy, OTIHEYaTKH PacTeHH B IPEBHUX MOopojaax. MoJenu CKeJlIeTOB 4YeJOBeKa M MO3BOHOYHBIX
KUBOTHBIX.

Pa3znen 5. B3aumooTHouenus opranuzma u cpeabl. OcHoBbl 3xojoruu (5 9)

Tema 5.1. BUOCOEPA, EE CTPYKTYPA U ®YHKIIUU (3 1)

buocdpepa — xmBas obGosouka miaHeTel. CtpykTypa Ouochepbl. KommoneHTbl Oumocdepsl: XHUBOE
BEIIIECTBO, BUJIOBOM COCTaB, pa3HOOOpasue u BKJIaJ B OMomaccy.

buokocHoe u xocHoe BemectBo Oumochepsr (B. WM. Bepnanckuii). KpyroBopoT BemiecTs B TpHpOJE.
EctectBeHHble  cooOmiecTBa  KUBBIX opranu3moB. buoreoneno3sl. KoOMoHeHTb OHMOTEO1IEHO30B:
MPOIYLIEHThL,KOHCYMEHTBI, PEIyLEeHThl. bBHOIIEHO3bI: BHUIOBOE pa3HOOOpa3ue, IUIOTHOCTb TOMYJISIHA,
6uomacca. AGuotuueckue (akTopsl cpenbl. Posb Temmeparypbl, OCBEIIEHHOCTH, BIXHOCTH M JIPYTHX
(akTOPOB B KUZHENEATEILHOCTH cO001IecTB. IHTEHCUBHOCTD JEMCTBUS (pakTOpa Cpeibl; OTrpaHNUUBAIOIINN
(daktop. BzaumopeiictBue GpakTopoB cpenbl, Mpeaeabl BEIHOCIMBOCTH. buotndeckue ¢axropsl cpeapl. Lenn
U CEeTU MUTaHUS. DKOJOTUYECKHE MUPaMUJBL Yucen, Ouomacchsl, sHepruu. CMeHa OuoleH030B. [IpuunHbI
CMeHBbI OMOIIeHO030B;(hOpMHpPOBaHIE HOBBIX cooOmiecTB. POpMbl B3aUMOOTHOIIEHUN MEXIy OpraHU3MaMH.

[To3uTHBHBIC OTHONIICHUS — CHUMOHMO3: MYTyallu3M, KOOIepalus, KOMMEHCAIH3M. AHTHOHMOTHUYECKHE
OTHOIICHHUS: XUIITHUICCTBO, IMAPA3UTU3M, KOHKYpEHITUA. HelTpaibHbIe OTHOIIIEHUS— HEHTPAIIU3M.
JdemoncTpauust

CxeMbl, WITIOCTPUPYIOLIUE CTPYKTYpY Ouochepbl U XapaKTepU3YIOIIHME €€ OTAEIbHbIE COCTaBHbIE YACTH.
TaGnuiel BUIOBOTO COCTaBa U pa3HOOOPa3Us JKUBBIX OPraHU3MOB OHOCHEPHI.

CxeMbl KpyroBopoTa BellecTB B npupoje. Kaprsl, oTpaxarolye reoJIorH4ecKyl0 UCTOPHIO MaTEPHUKOB,
pacrpoCcTpaHEHHOCTh OCHOBHBIX OuMOMOB cymu. Juadunasmbl u kuHOuiabMmbl «buochepa». Ilpumeps
cuMOn03a MeX/1y IPeJCTaBUTENIAIMU PA3IUYHBIX LIAPCTB KUBOU IPUPOIBI.

JlaGopaTopHble M IPaAKTHYeCKHE PA0OThI

CocraBieHue cXeM Mepeiaun BeIecTB U SHepIruu (Lenei nutanus)*.

N3yueHue u onucaHue 3KOCHUCTEMbl CBOEH MECTHOCTH, BBISIBJICHHUE TUIIOB B3aMMOJECHUCTBHS Pa3HbIX BUIOB B
JAHHOM 3KOCHCcTEME™.

Tema 5.2. BUOCOEPA U YEJIOBEK (2 u)

ITpupoHBIe pecypchl M UX UCIOJIb30BaHHE. AHTPONOTeHHbIEe (PaKTOpPBl BO3JECHCTBUS Ha OMOLIEHO3bI (POJIb
YeJioBeKa B MPHUPO/JIE); MOCIEACTBUS XO3SMCTBEHHON JesTeNbHOCTH uesoBeka. [IpobiaeMbl palmoHanbHOTO
IIPUPOIOIIOJIL30BAaHNUS, OXpaHbl IPUPOJBL: 3alllUTa OT 3arpsA3HEHUN, COXPAaHEHHE JTAJIOHOB U MAMATHHUKOB
PUPOIBI, OOECIIeYeHUE IPUPOTHBIMU PECYpPCaMU HACEJIEHUS TJIAaHETHI.

JdemMoncTpanus

KapTs! 3an0Be1HBIX TEPPUTOPUI HAILIEH CTPAHBI.

JlabopaTopHble H IPAaKTHYeCKHe PadoThI

AHanu3 U OlleHKa MOCIIEACTBUHN e TETFHOCTH YeIOBEKa B SKOCUCTEMax™ .

3akiouenue(14)

PesepBHoe Bpems S 4.






