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[osicHUuTeEIbHASA 32K CKA.
Pabouast mporpamMma mo Ouostorust st 6-9 Kiacca COCTaBiIeHa B COOTBETCTBHH C (peepaibHbIM
KOMITOHEHTOM TOCYJIapCTBEHHBIX 00pa30BaTENIbHBIX CTAaHAAPTOB HAYAIBHOTO OOIIET0, OCHOBHOTO
o6i1ero u cpeaHero (oaHoro) oopasopanus (nmpuka3z Munucrepcrsa oopasoBanust PO Ne 1089 or
05.05.2004 ) u mporpammoii OCHOBHOTO 00111eT0 00pa3oBanus 1o 6uonoruun astropoB H.U. ConmHa,
B.b.3axapoga, E.T.3axapoBoii (0a30BbIif ypoBeHb), «JIpoda», 2011. Mockaa.
YpoBeHb U3y4eHHUs y4eOHOT0 MaTeprala. OCHOBHAs 00IIeo0pa3oBaTeIbHAS IKOJIA.
Lean u3yyeHus npeaMera:
4 OCBOEHHE 3HAHUH O JKUBOI MMpUpOAC U NPUCYITUX en 3aKOHOMCPHOCTSX; CTPOCHHHU, KUZHCACATCIbHOCTU
1 CpenoodpasyroImnii POIH )KUBBIX OPTaHU3MOB; YeJIOBEKEe KaK OMOCOIHAIBHOM CYIIECTBE; O POIH
OHMOIOTHYECKON HAYKH B MMPAKTHIECKOM IEeATEIIbHOCTH JIFOIeH; METOAAX TIO3HAHMUS KHUBOM PUPOIBI;

4 OBJIaJIleHHE YMEHUSAMU NIPUMCHSATH OMOJOTHUYEeCKHE 3HAHUS TSI O0BSICHEHHS TIPOIIECCOB U SIBICHUMN KUBOU
MIPUPOJIBI, KUIHEACATSIBHOCTH COOCTBEHHOT'O OPraHU3Ma; UCTIOIh30BaTh HH(OPMAITUIO O COBPEMEHHBIX
JIOCTHKCHUSAX B 00JIACTH OMOJIOTHH U DKOJIOTHH, O JaKTOpax 3J0POBbs M PHCKa; paboTaTh C
OHMOJIOTUYECKUMH TIPUOOPaMH, HHCTPYMEHTAMH, CIIPABOYHUKAMH; TPOBOUTH HAOIOJICHUS 32
OMOJIOTHYECKUMH 00BEKTaMH M COCTOSTHUEM COOCTBEHHOTO OpraHN3Ma, OMOJIOTHICCKHE IKCIIEPUMEHTHI,

v\ pa3BUTHE NO3HABATEIbHBIX HHTEPECOB, HHTE/IEKTYAIbHBIX H TBOPYECKHX CIIOCOOHOCTE B Iporiecce
MpoBeeHNs HAOII0AEHHUH 32 )KUBBIMU OpPraHU3MaMH, OMOJIOTHUECKUX 3KCIIEPUMEHTOB, PA0OTHI C
Pa3siIMYHbIMH UCTOYHUKAMU I/IH(I)OpMaHI/II/I;

v BOCNHMTAHHE MTO3UTUBHOTO IEHHOCTHOTO OTHOILEHHS K )KUBOU MPUPOIE, COOCTBEHHOMY 3/I0POBBIO U
3I0POBBIO APYTHX JIFOACH; KyJIbTYpbI IIOBEICHHUS B IIPUPOJE;

v HCI0JIb30BaHUe NPHOOPEeTEeHHBIX 3HAHUI M YMEeHHNi B MOBCeHEBHOM *KU3HU U1 yX0/1a 32
pacTeHUsIMHU, IOMAITHUMHU KHBOTHBIMH, 3200ThI 0 COOCTBEHHOM 310pPOBbE, OKa3aHUs MEPBOI MOMOIIHN cede
U OKPYKAIOLINM; OLIEHKH ITOCIIEICTBUI CBOCH NESTEIBHOCTH 110 OTHOIIEHHIO K PUPOAHOMN Cpese,
COOCTBEHHOMY OpPTaHU3MY, 3I0POBBIO APYTHX JIIOACH; TSl COONIOICHHS IPABUII TIOBEICHUS B
OKpY>KaloIleH cpejie, HOPM 310pOBOr0 00pa3a KU3HU, POPUIAKTUKH 3a00JI€BaHHM, TpaBMaTU3Ma U
CTpeccoB, BpeHbIX npuBbuek, BUY-undekimn.

Ieab nannoii nporpammel  Co3iaHue yClnoBUM JUIS pa3BUTHS U BOCIUTAHUS TBOPUECKON U COLMAIBHO
3pesioil TMYHOCTH, oOsafaromeil NpoyHbIMU 0a30BBIMM 3HAHUSAMHU M CIIOCOOHOHM alanTHpPOBATHCS K
YCIJIOBUSIM COBPEMEHHOM KU3HHU.

3anaun Ha y4eOHBIN TOAI.

1. IlpenocraBneHue pa3HOCTOPOHHETO, YHUBEPCAIBHOIO 0a30BOro 0Opa3oBaHMs, B COOTBETCTBUU C
TpeOOBAaHUIO K OCHOBHOMY OOIIeMy OOpa30BaHMIO U TPEeOOBAaHUSAM, MPEIBIBISIEMBIM K BBITYCKHMKY
OCHOBHOM IIIKOJIBI.

2. @opMHpOBaHUE TMO3UTHUBHOM MOTHBAIlMM K y4eOHOH JAeATeNbHOCTH 4Yepe3 (OpMbl OpraHu3alu
MIO3HABATENIbHOM JIEATEILHOCTU Ha YPOKE; TBOpUECKHE pabOThl, CO3/IaHNE CUTYallMU ycIiexa Ha YpOKE,
WHIVBUAYAJIBHBIN MIOAXO0/, OPraHU3aL1I0 BHEYPOUHOU JEATEIBHOCTH.

3. @®opmupoBaHHE KYJIBTYphl CAMOCTOSTEIILHOW MAEATENBHOCTH OOYJaloImuXcs depe3 paboTy o
COCTaBJIECHUID KPOCCBOPJOB, BBIINOJHEHUIO IIPOEKTOB, COCTABJICHUIO NPE3CHTALMN, YYacTHIO B
pa3auyuHbIX (hOpMax OpraHu3aluy paboThl Ha YPOKE U B HEYPOUHOE BpEMSI.

4. Pa3BuTHE JMYHOCTH, BIAJCIOUICH KIIOYEBBIMM KOMIIETEHIMSIMM Ha OCHOBE HCIOJIb30BaHUS
COBPEMEHHBIX TEXHOJIOTUI 00yUEHUSI.

[IpuMeHeHne Ha ypokax pa3iM4yHbIX (POpM MPOBEAEHUS YPOKOB U COBPEMEHHBIX HMHTEPAKTHBHBIX
METOJI0B 00yUY€eHUSs, TO3BOJISET MPUBUTH UHTEPEC K U3YUEHUIO MTpeIMETa.

- oOyueHue B COTPYAHUYECTBE

- 1a0OPaTOPHBII MPAKTUKYM

- TECTUPOBAHUs

- MyJIbTUMEIUIHBIE CLIEHAPUU YPOKa

- IOMAIlIHUE TBOPYECKHE 3a1aHUS




5. Pa3BuTHE 1yXOBHO — HPAaBCTBEHHOW, (PM3UUECKU — 3710POBOU JINYHOCTHU, CIIOCOOHOM K TBOPUECTBY U
CaMOOIIPEJEIICHUIO YePe3 OPraHU3aluI0 ypOKa:

- coOIMI0IeHNe CAHUTAPHBIX HOPM U TIPaBUII

- 3cTeThYecKoe opopMIICHHE KaOMHETa

- CO3MTaHNE MaTePHATBHO-TEXHIUECKON 0a3bl KabWHeTa

- co3/1aHue OIaroNpPHUATHOTO MCHUXOJIOTHYECKOT0 KIIMMaTa

6. Pa3BuTHe cOTpyAHHMYECTBAa BCEX YYAaCTHUKOB OOpa30BaTENILHOIO IpOIEcca, 4Yepe3 COBMECTHYIO
JeSATEeNbHOCTh TEaroroB, poAUTENeH, 00yJalomuXcs y9acTHe B Pa3IMYHBIX KOHKYPCaxX, OJIMMITNAIAX
Pa3IMYHOTO YPOBHS, TYPHUPAX, IPEIMETHBIX HEICIAX.

YMK k nporpamme, COCTOUT U3:

1. YueOnuk: Conun H.U. buonorus. 6 knacc. )Kupoit opranusm: YueOHUK 1t 00111e00pa3oBaTeIbHbIX
yaeOHbIX 3aBeneHui — M.: [Ipoda, 2010

2. H.N.Conun buonorus >xuBoit opranusM, pabodast TeTpajs K yaeOHUKY 6 Kiacc.

Mocksa, «Jpoda», 20111.

3. Yuebnuk B.b.3axapos, H.1 Conun. buonorus. MHOroo6pasue >KuBbIX opranu3mMoB. 7kiacc.MockBa,
«poda», 2008

4. B.b.3axapos, H.W. Conun. buonorus. MHOroo6pasue »KuBbIX opranu3mMoB. Pabouas TeTpaas
Mocksa, «JIpoday». 2011

5. Yuebnuk H.U.Conun, M.P. Cantun. buonorus. Yenosek. 8 kiacc. Mocksa, «Jlpoday», 2008

6. H.1.Conun, M.P. Canun. buonorus. Yenosek. PaGouas Terpaas. Mocksa, «Jpoday, 2011

7. C.I''Mamonros, B.b. 3axapos, H.U.Couun buonorus. O6mue 3akoHOMEpHOCTH.9 Ki1acc.

Mocksa, «JIpodar», 2009.

8. LuOynesckwuii, B.b.3axapos, H.W. Connn. buonorus. O0miie 3akOHOMEpHOCTH paboyvas TeTpaib K
yueOHuKy. 9 kinacc Mocksa. «Jlpoda» 2012

B coorBerctBUM ¢ denepanbHbIM 0a3MCHBIM Yy4YeOHBIM IUIAHOM B pPaMKaX OCHOBHOIO OOIIEro
00pa3oBaHus H3y4YeHHe OHOJIOTHHN CKJIA/(BIBACTCS CIEAYIOIIM 00pa3oM:

« buojiorus» B 6 Kjacce BBIJEICHO 1 yac B HEIEIIO.

C y4eToM 3TOTrO COCTaBJICHO KaJCHIAPHO - TEMAaTUYEeCKOe TUIaHWpoBaHWe Ha 35 yaca,

« buoyornst» B 7 knacce BBIACICHO 2 yaca B HEJEINIO.

C y4eToM 3TOTO COCTaBJICHO KAaJCHIAPHO - TEMaTHYeCcKoe TuiaHupoBanue Ha/(0 gacos,

« buoyornst» B 8 knacce BBIACICHO 2 yaca B HEJEINIO.

C yd4eToM 3TOr0 COCTaBJICHO KAJICHJAPHO - TEMATHYeCKOe IUIaHHpoBaHue Ha 70 4acos,

« buosornst» B 9 knacce BhIACICHO 2 yaca B HEJEINIO.

C yd4eToM 3TOr0 COCTaBJICHO KAJICHJAPHO - TEMATHYeCKOe IUIaHHupoBaHue Ha 70 yacos

BKJIIOYAIOIIEE BOIMPOCHI TEOPETHUYECKOM M MPAKTUYECKOW IMOJATOTOBKH YYalUXCA U
peann3anuio HallMOHAIBHO - PETHOHATFHOTO KOMITOHEHTA. (9KOJIOTHS)

®opmbl padoThl: YPOK, IKCKYpCHUs, MPAKTUKYM, JJabopaTopHasi paboTa, KOHPEpEeHLIUs, YpPOK-
JMAJIOT.
Metoasbl, ucnoab3dyemble B padore: HaONOJEHHE, CpaBHEHHE, MOJICIMPOBAaHUE, U3MEPEHUE,

OKCIICPUMCHT, OIIBbIT.

Pe:xxum 3ansaTHii: yueOHas, BHEypOUHasi U CAMOCTOSITENIbHAS 1€ITEIbHOCTb.

OO0uey4yeOHbIe yMEHNS, HABBIKU H CIIOCOOBI 1eSITeJIbHOCTH



B xonme mnpenonaBaHus OMOJOTMM B OCHOBHOM IIKOJIe, pabOThl Haa (POPMHUPOBAHUEM Y

yUaluxcsl MePeUUCICHHBIX B MPOrpaMMe 3HAaHHW M YMEHH, ClieayeT oOpaimiarh BHUMaHUE Ha TO,
9TOOBl OHU OBJIAJIEBATM YMEHUSMH OOIICYy4eOHOTr0 XapakTepa, pa3HOOOpa3HBIMH CIIOCO0AMU
JESTSILHOCTH, IIPHOOPETAITH OIIBIT:

e pemarb TIEHETUYECKHE 3a/ayd, COCTaBJISITh  POJOCIOBHBIE, CTPOUTH
BapHallMOHHbIE KPUBbIC HA PACTUTEIHHOM U )KUBOTHOM MaTepHale;

® BIIAJIETH SI3bIKOM IIPEIMETA;

® OIKCHIBATh KJIETKH PACTEHUH M KUBOTHBIX (TI0J] MUKPOCKOIIOM), OCOOEH BHIa
110 MOP(OJIOTHUECKOMY KPUTEPHUIO, SIKOCUCTEMBI U arpO3KOCUCTEMBI CBOCH MECTHOCTH;

® [I0Jb30BaThCS 3HAHUEM OMOJIOTHMYECKHX 3aKOHOMEpPHOCTEH Uil OOBSICHEHHUS C
MaTepUATUCTUYECKUX TO3UIMI BOMPOCOB MPOUCXOXKACHUS M Pa3BUTHUS KU3HH Ha
3emJie, a TaK)Ke pa3JInYHbIX TPYII PaCTEHUI U )KUBOTHBIX, B TOM YHUCIIE U YEIOBEKA,

® TPaMOTHOrO (POPMYIUPOBAHUS PE3YIHTATOB OMOJOTHUYECKUX UCCIICJOBAHMUIA;

e ompenenaeHus COOCTBEHHON MO3UIMM IO OTHOIICHUIO K HKOJIOTHYECKUM
npobiieMaM, MOBECHUIO B IPUPOIHOM cpesie;

® COCTaBJISITb CXEMbI CKPELIMBaHUS, IyTEM IE€PEHOCAa BELIECTB M HHEPrUU B
9KOCUCTEeMaXx (LIeTH MUTAHMUs], TUIIEBbIC CETH);

® CpaBHUBAThH: OMOJIOTHYECKUE OOBEKTHI (Tea )KMBOW U HEXUBOM IPUPOJBI 110
XUMHUYECKOMY COCTaBY, 3apObILIN YEJIOBEKA U JPYIUX MIICKONMHUTAIOIINX, SKOCUCTEMbI
U arpoO’KOCHCTEMbI CBOEM MECTHOCTH), MPOIECChl (€CTECTBEHHBI M HMCKYCCTBEHHBIN
0TOOD, MOJIOBOE U OECIOJIOe Pa3MHOKEHHE) U JIeJaTh BHIBOIBI HA OCHOBE CPABHEHHS;

¢ HaxoAuTh uUHGOpPMALHMIO O OHOJOTHYECKHMX OOBEKTaxX B  Pa3IMYHBIX
UCTOYHUKAX (y4yeOHBIX TEKCTax, CIPABOYHHMKAX, HAYYHO-TIOMYJISPHBIX HU3JAHUSIX) H
KPUTHYECKH €€ OLICHUBATD;

® SCHOrO, TOYHOIO, TI'PaMOTHOTO H3JIOKEHHsS CBOMX MBICIIEH B YCTHOH U
MUCbMEHHOW peud, HCIOJIb30BAaHUS PA3JIMYHBIX S3BIKOB OWOJIOrHU (CIIOBECHOTO,
CHUMBOJIMYECKOTO, Ipa)udeckoro), CBOOOJHOTO Mepexo/a ¢ OJHOTO S3bIKa Ha JPYrou
JUTSL WJUTFOCTPAIIUH, UHTEPIIPETAIINH, apTYMEHTAllUU U I0Ka3aTeIbCTBa;

Jlutuepartypa u o6pa3oBartesibHbIe PeCypChI:

1.
2.
3.
4.

http://interneturok.ru/ru

http://freematerials.ru/

http://www.alleng.ru

DJIeKTpPOHHOe nocodue Kk yueOHukam kypca Kupuniia u Medoaus.

Cnoco0bl MpoBepKH pPe3y/IbTATOB: MHIUBUAYAIBHBIA OMPOC ydauxcs, GpoHTAIbHBIN ONpocC,
KOMOMHHPOBAaHHBIA OINpOC, YCTHAas KOHTPOJIbHAs paboTa, OMOJOTMYECKMH U TrpapuuecKuit
JUKTAHT, TECTUPOBAHUE YYALIUXCs, KpaTKas MHCbMEHHas KOHTpOJbHas paldoTa, MHCbMEHHas
KOHTpOJIbHAs paboTa, Sk3aMeH (TMCbMEHHAas U ycTHas (popma), 3a4er.

Ilepeuensb cpeacTB 00ydeHus:

o TrepOapuii no Ouonoruw,

e KOMIUIEKT TabmuIl 1o pazaeny «O0rmas ounomorus,
o MYJIbTUMEIUNHBIC PE3EHTAlINH,

e KOMIUIEKT MYJbTUMEIUITHOTO 000PYIOBAHHSL.


http://interneturok.ru/ru
http://freematerials.ru/
http://www.alleng.ru/

Cooepotcanue npozpammol.
Buosaorus. 6 kiaacc. 7ZKuBoii opranusm.
ABTOD
H. U. Conun
(35 uacoes, 1 uac 6 neodenro)
Kypc «KuBoii opranusm» IOCTPOEH Ha OCHOBE CpPAaBHUTEIBHOIO HM3Y4YEHHUS OCHOBHBIX TpYyII
OpraHU3MOB, HX CTPOCHHS U )KH3HEIEATCILHOCTH.

TEMATUYECKHWMH IIJIAH
HasBanue tembl Kommuectso yacos
Pazgean 1. CTpoenne KMBBIX OPraHU3MOB

Tema 1.1. MHOrooOpasue )UBBIX OPTraHMU3MOB, UX OCHOBHBIE CBOHCTBA 1
Tema 1.2. XuMuueckuii COCTaB KJIETOK 1
Tema 1.3. CTpoeHuEe PACTUTEIBHONW M AKUBOTHOMN KJIETKH 4
Tema 1.4. TkaHnu pacTeHUN U YKUBOTHBIX 2
Tema 1.5. Opransl U CUCTEMBI OPTraHOB KMBOTHBIX 5
Tema 1.6. Opranusm kak eauHoe uenoe. KoHTponb 3HaHMii 1O Teme 2
«CTpoeHHe KUBBIX OPTraHU3MOB.

Bceero 14

Pa3nea 2. 7Ku3HenesiTe IbHOCTH OPraHU3Ma

Tewma 2.1. [lutanue u numeBapeHue 3
Tema 2.2. JIpixanue 1
Tema 2.3. IlepeaBurkeHne BEIIECTB B OpraHU3MeE 2
Pema 2.4. Beinenenue 2
Tema 2.5. OnopHbIE CHCTEMBI 1
Tema 2.6. JIBrkeHue 1
Tema 2.7. Perynsauus npoueccoB )KU3HEAEITEIBHOCTH 2
Tema 2.8. PasmMHOXeHHUE 2
Tema 2.9. PocT u pa3zButne 2
Tewma 2.10. IloBTopenue u o0obuieHne 3HaHui o TeMaM «CTpoeHue 2
opranusMa. JKu3HenesaTeNbHOCTh OpraHu3Ma. | ecTHpOBaHUE.

Bcero 18

Pa3znea 3. Opranusm u cpejaa

Tema 3.1. Cpena oOutanust. @akTopsl Cpepl 1
Tema 3.2. ITpupoansie coodiecTBa 1
Tema 3.3. UToroserit ypok. 3auer 3a Kypc 6uosoruu 6 kiacca. 1
Bcero 3
UTOIo 35




COJEPXAHHUE KYPCA
PA3JIEJI 1
CTpoeHue 1 cBOMCTBA ’KUBBIX OPraHU3MOB (/3 uacos).
Tema 1.1
OcHoBHbBIE CBOIICTBA )KMBBIX OPraHU3MOB (] uac)
MHuoroo6pasue xKuBbIX opraHu3MoB. OCHOBHBIE CBOICTBA JKHUBBIX OPTraHU3MOB: KJIIETOYHOE CTPOCHUE,
CXOJIHBIi XMMUYECKHI COCTaB, OOMEH BELIECTB W HHEPTUH, MUTAHHE, ABIXaHUE, BBIICICHUE, POCT U
pa3BUTHE, PA3APAKUMOCTD, TBUKEHUE, PA3MHOKEHHUE.
Tema 1.2
XumMudeckuii coctaB KjeTok (1 gac)

ConepxaHue XMMUYECKHX 3JIEMEHTOB B KieTke. Boja, npyrue HeopraHmuecKue BElIecTBa,
HUX POJIb B KU3HEJAECATECIbHOCTH KJIeTOK. Oprannyeckue BelllecTBa: OEJIKU, )KUPBI, yIIeBOIbI,
HYKJIEUHOBBIE KUCJIOTHI, UX POJIb B KJIETKE.

m JlaGopaTtopHbie pabOThI

OrmnpeneneHne coctaBa CEMSIH MIIICHUIIBI.

Omnpenenenue GU3NIESCKUX CBOMCTB OCIIKOB, )KUPOB, YIIIEBOJIOB.
Tema 1.3
CTpoeHune pacTuTeJIbHOM U *KUBOTHOM KJIeTOK (4 uaca)

Knerka — snemeHTapHas equHULa KUBOro. be3bsanepHsie u saepHble KieTku. CTpoeHue
1 QYHKIIUU si7ipa, HUTOIJIa3Mbl U €€ OPraHoOu0B. XPOMOCOMBI, UX 3HAYCHUE.

Pa3znnuusa B cTpO€HUM PACTUTEIIBHOU U )KUBOTHOM KIIETOK.

m J[aGopaTopHbie U IpakTHUECKHUE PabOThHI

CTtpoeHue KJIETOK )KUBBIX OPTaHU3MOB (Ha TOTOBBIX MUKpOTpenaparax)™.
Tema 1.4
TkaHu pacTeHMil U ’)KUBOTHBIX (2 yaca)

[lonstue «TkaHb». KieTouHble 37€MEHTHI U MEXKJIETOYHOE BEIIeCTBO. [HUMbl TKaHEU
pacteHuii, ux MHOrooOpa3ue, 3HaUueHHUE, OCOOCHHOCTH CTPOCHUs. THIBI TKaHEW KUBOTHBIX
OpPraHu3MOB, UX CTpOCHHUE U (QYHKIIUH.

m JlaGoparopnas pabora
TxaHu KUBBIX OPTaHHU3MOB*.
Tema 1.5
Opransl U cucTeMbl OPraHos (5 uaca)

[Tonsitue «opran». Opranbl IBETKOBOTO pacTeHUs. BHelIHee cTpoeHne U 3Ha4YeHHE KOPHSI.
KopHuesbie cuctembl. Bunon3smMeHeHns: KOpHEN.

Ctpoenue u 3HadyeHue nmoodera. [louka — 3avuaTOYHBIN MOOET.

Crebenpb Kak oceBoii opras noodera. I[lepenBruxkeHune BemecTs No CTeOo.

Jluct. Crpoenne m ¢yukuuu. [Ipocteie U ciioxHBIE JUCThI. l[BETOK, ero 3HaueHUE U
CTpoeHHE (OKOJIOLBETHUK, TBIYMHKH, NECTUKH ). COLIBETHSI.

I[Inonwr. 3naduenme u paszHooOpazue. CTpoeHHE CEMSIH OJIHOJIOJIBHOTO U JABYIOJIBHOTO
pacTeHuu.

Cucrembl  opraHoB.  OCHOBHBIE  CHCTEMBl  OPraHOB  JKMBOTHOIO  OpraHu3Ma:
NUIIeBapyUTeJIbHAsl, KPOBEHOCHAs, JbIXaTeJbHas, BbIAECIUTEJIbHAs, OIIOPHO-JABUraTElIbHAs,
HEpBHAasl, SJHAOKPUHHAsI, pa3MHO>KEHUSI.

m JlaGoparopnas pabora
Pacrnio3HaBaHue opraHoB y pacCT€HUH U dKUBOTHBIX *.
Tema 1.6
PacTeHusi 4 5KMBOTHBIE KaK 1eJIOCTHBIE opranu3msel (2 uac)



B3anMoCBsI3b KIIETOK, TKAaHEH U OpraHoB B opranu3Max. JKuBble OpraHu3MbI U OKPYKaIOIIas
cpena.

TecTtupoBaHue 1o TeMe.

PA3JIEJI 2
KusHenessTeIbHOCTH opranusma (18 uaca)
Tema 2.1
IIntanue v nuineBapenue (3 uaca)

CymHOCTh TOHATHUSL «IUTaHue». (OCOOCHHOCTH THMTAHHUS PACTUTEIBHOTO OpraHu3Ma.
ITouBenHoe nurtanue. Bo3mymHoe nmutanue ((GOTOCUHTES).

OCOOCHHOCTH TNHUTAHHUSA >KUBOTHBIX. TpaBOSAHBIC JKWUBOTHBIC, XWIIHUKH, TPYIIOCIHI,
CUMOMOHTBI, HAPA3UTHI.

I[TumeBapenne u ero 3HaueHue. OCOOCHHOCTH CTPOCHHS IMHUIIEBAPUTEIBHBIX CHCTEM
KUBOTHBIX. [IuimeBapuTensabie (GEpMEHTHI M UX 3HAUCHHE.

m JleMoHCTpanus ISUCTBUS KEITyJOYHOTO COKa Ha OEJIOK, CIIFOHBI Ha KpaxMall; ONbITa,
JIOKa3BbIBAIOIIETO 0Opa30BaHUE KpaxMaja Ha CBETY, MOTJIOMICHUE YIIIEKUCIOro raza
JIMCTBSIMH; POJIA CBETA U BOJIbI B )KU3HU PACTCHHH.

Tema 2.2 JIbixanue (I uaca)

3HadyeHue ApIxanus. Poyib KHMCIopo1a B Mpollecce pacHICIICHUsI OPTaHUYECKUX BEIECTB U
OCBOOOXICHHS YHEPTUH. [pIXxaHre pacTeHui. Poiib YCTHUIT M Y€UEBUYCK B MIPOIECCE JIBIXaHUS
pacteHnuii. J/IpixaHue >KUBOTHBIX. OpraHbl IbIXaHUS JKUBOTHBIX OPTaHU3MOB.

m JlemMoHCTpaIys ONbITOB, HIUTFOCTPUPYIONINUX IBIXaHUE MPOPACTAIOIIUX CEMSH, JIbIXaHHUE
KOpHel; oOHapyKeHHE YTIIEKHUCIIOrO ra3a B BbIJIBIXaéMOM BO3IyXe.

Tema 2.3

IlepenBuskeHue BeniecTB B opranusme (2 yaca)

Ilepenoc BemiecTB B opranusme, ero 3HadeHue. llepenBurkeHue BEIIECTB B PaCTCHHUH.
OCOOGEHHOCTH CTPOCHHS OPraHOB PACTECHHUM, 00SCIICUYNBAIOIINX MTPOIIECC TIEPEHOCA BEIISCTB.

Oco0OeHHOCTH TIEpeHOCa BEIIECTB B OpraHu3Max >KMBOTHBIX. KpoBeHOCHas cucrema, ee
cTpoeHue, QyHKIIUU.

I'emomuM@a, KpoBb U €€ cocTaBHBIC YacTH (TU1a3Ma, KIICTKH KPOBH).

m [IpakTuueckas padora

[lepenBuxxeHnne BOIbI U MUHEPAIBHBIX BEIIECTB MO CTEOIIO™.

[ JleMoHCTpalusi OmbITa, WUIIOCTPUPYIOMIETO IIYTH TIEPEABHMIKECHUS OPTaHUYECKHUX
BEIIECTB MO CTEOII0; CTPOCHUS KJIIETOK KPOBH JISITYIIIKH U YEJIOBEKA.
Tema 2.4 Boineaenue (2 uaca)

Ponb BeIENIEHUST B MIpOIIECCE KU3HEAEATEIbHOCTH OPraHU3MOB, MPOJAYKTHI BBIJICICHUS Y
pacTeHuil W KUBOTHBIX. Bpigenenue y pacreHuii. Bwigenenume y KXUBOTHBIX. (OCHOBHBIC
BBIJICIIUTEIIbHBIE CUCTEMBI y )KUBOTHBIX. OOMEH BEIIECTB U SHEPTUH.

Tema 2.5
Omnopuble cucremsl (1 vaca)

3Ha4yeHUEe ONOPHBIX CUCTEM B )KU3HU OpraHUu3MOB. OMOPHBIE CUCTEMBI pacTeHUu. OnopHbIe
CHCTEMBI )KUBOTHBIX.

m JlaGopaTopHas pabora

Pa3znoo6pa3ue onmopHBIX CUCTEM KUBOTHBIX.

m /[eMOHCTpalys CKeIeTOB MIIEKOTIUTAIOIINX, PACITMIIOB KOCTEN, PAKOBUH MOJUIKOCKOB,
KOJUIEKIINIH HACEKOMBIX.
Tema 2.6 JIBu:xenue (1 uaca)

JIBM>KEeHME Kak Ba)KHEUIIass OCOOCHHOCTh >KUBOTHBIX OPraHW3MOB. 3HAaUCHUE JBUTATECIbHON

aKTUBHOCTU. MeXaHU3MbI, 00ECTISUNBAIOIINE IBUKEHUE KUBBIX OPraHU3MOB.



m JlaGopaTopHble 1 IpaKTHUYECKUE PadOThI

JIBmwxenne nady3opun Ty HeIbKU.

Ilepememenne nOXKAEBOrO YEpBsl.
Tema 2.7
Peryasinusi mnpoueccoB ’KU3HeAesATeIbHOCTH (2 uaca)
JKnsHenesTenbHOCTh OpPraHMU3Ma U €€ CBA3b C OKpYXKarlleld cpenoit. Peryisnus nponeccos
KU3HENEATEIILHOCTH oOpranu3moB. Paznpaxumocts. HepBHas cucrema, O0COOSHHOCTH
crpoeHus. Pediiekc, MHCTUHKT.

OHJ0OKpuHHas cucrema. Ee poiap B peryiasuuu NpOLECCOB KU3HEAEITeIbHOCTU. JKenessl
BHYTPEHHEHN cekpenun. POCTOBBIEC BellleCcTBa paCTCHUH.

m /leMOHCTpalus MUKPOIIpEnapaToB HEPBHON TKAHU, KOJIEHHOTO M MUTATEILHOTO pe(IIeKCOB,
MoJieieil HEPBHBIX CUCTEM, OPTraHOB YyBCTB PACTEHMM, BBIPAILIEHHBIX 110C]IE 00paOOTKU POCTOBBIMU
BELIECTBAMM.

Tema 2.8 Pazmuo:kenue (2 uaca)

buonornueckoe 3HaueHHE pa3sMHOXKEHUSA. Buael pasmHoxkeHus. becrnonoe pa3MHOXKEHHE
KUBOTHBIX (JIeJIeHHe MPOCTEHIINX, NOUYKOBaHUe ruipsl). becnionoe pazmHoxkenue pactenuit. [lonosoe
pasMHOXeHHEe Oprann3MoB. OCOOEHHOCTH TIOJIOBOTO Pa3MHOKEHUS )KUBOTHBIX. OpTraHbl pa3MHOKCHHS.
ITonosele knerku. OmnoporBopeHue. IlonoBoe pasmHOkeHue pacreHuid. OnbUIeHUE, BOMHOE
orutonoTBopenre. OOpa3oBaHKe TIOOB U CEMSH.

m [Ipaktuueckas pabora

BereraTuBHO€ pa3MHOKEHNE KOMHATHBIX pacTeHUA™.

m /lemoHcTpanusi cnocoOOB Pa3MHOMKEHUs PACTEHUI; pa3HOO0pa3Hst U CTPOEHUS COLBETUH.
Tema 2.9
PocTt u pazButne(2 uaca)

Poct u pasButne pacrenuii. MHauBuayanpHOE pasBuTHE. PacnpocTpaHeHHe IIOJOB M CEMSH.
CocTosiHME TOKOs, €r0 3HAa4Y€HUE B JKU3HM pacTeHUH. YclloBUS IpopacTraHus ceMsH. Ilutanme m poct
popocTKOB. OCOOEHHOCTH pa3BUTHUS JKUBOTHBIX OpraHu3MoB. Pa3zBuTue 3apojplima (Ha npumepe
naHueTrHuka). [TocramObpuonanbHOe pa3BuTHE )XUBOTHBIX. [IpsiMoe u HenpsiMoe pa3BUTHE.
JlaBopaTopHble U MPaKTHIECKHE PabOTHI

[IpsiMmoe 1 HenpsiMOe pa3BUTHE HACEKOMBIX (Ha KOJJIEKIIMOHHOM Marepuaie)™.

m JleMoHcTpamus cnoco00B pacpoOCTPAHEHUSI IJIOI0B U CEMSIH; IPOPACTAHUS CEMSIH.
PA3JIEJT 3
Opranusm u cpena (3 uaca)
Tema 31
Cpeaa oouranus. ®axkropsl cpensl (1 yac)

Bnusiaue ¢akTopoB HEXMBOM HpUpOABI (TeMIeparypa, BIaXXHOCTb, CBET) HA JKUBbIE OPraHU3MBI.
B3aumooTHOIIEHNS AKUBBIX OPTraHU3MOB.

m JleMOHCTpanus KOJUIEKIUH, HIUTFOCTPUPYIOIIUX YKOJIOTUYECKHAE B3aUMOCBS3H )KUBBIX OPraHU3MOB.
Tema 3.2
IIpupoansie coodbmecrtsa (1 uac)

[Ipupoanoe coobmecTBo u ’kocucteMa. CTPpYKTypa W CBSI3M B MPUPOJHOM coobmiectBe. [lenu
MIUTaHUS.

m /leMoHCTpamus Mozenel HIKOIOrHYECKUX CUCTEM.
HTorosoe TeHCTUPOBaHUE.



7 KITACC

buosiorusi. MHoroo0pa3sue »KuBbIX OPraHu3MoOB
ABTOpPBI: b. b. 3axapoes, H. Y. Conun, E. T. 3axaposa
HOACHUTEJIBHAS 3AIINCKA

[Ipenmaraemasi mporpamMma TpeJHa3HayeHa JJis M3y4YeHUsT Ouojoruu B 7 Kjacce CpeaHei
0011e00pa3oBaTeIbHON IMIKOJBI W SIBISIETCS. TMPOJIOJDKCHUEM JIMHUM OCBOCHUS OHOJIOTHYECKUX
MUCHHIUINH, HadaTol B 5 kiacce yueOHUKOM «lIpuponoBenenne» A. A. Ilnemakoa u H. 1. Connna
n yueOHukom <« Kuoit opranmsm» H. U. Conmna nms ydgamumxcs 6 kiaccoB. lIporpamma
paccuntana Ha 70 4acoB W mpeamnojaraeT OJIOYHBIH MPUHIMUII MOCTpoeHUsl Kypca. IlepBas oOmias
YacTh KaXIOW TEMBI CONEPKHUT OOIIYI0 XapaKTEepUCTHKY paccMaTpPUBAEeMOl CHCTEMaTHYECKOU
TPYIIIBI; BTOpasi 4acTh XapaKTEepHU3yeT pasHooOpas3we BHUAOB >KUBBIX OPTAHW3MOB MPEIACTAaBISHHOTO
TaKCOHa M OCOOCHHOCTH MX KHU3HEACATEIbHOCTH, PaclpOCTPaHEHHOCTH M dKojoruu. Kpome storo,
Kypc IIpeycMaTpruBaeT pa3HoOOpa3HbIe 1a00paTOPHBIE PaOOTHI.

B niporpamme chopMyTupoBaHbl OCHOBHBIC MOHSTHS, TPCOOBAaHUS K 3HAHUSIM U YMCHUSIM
y4Yalnuxcs Mo Kaxaomy pasaeiny. KypcruBoM B 1TaHHOM ITporpaMMe BBIJIEIICH MaTeprall, KOTOPBIi
MOJJICKUT U3YYEHHIO, HO HE BKIIOUaeTcst B TpeOoBaHus K YPOBHIO IOATOTOBKU BBITYCKHUKOB. 3HAHUE
CHCTEMaTHYECKUX TAKCOHOB HE SIBIISICTCS 00SI3aTEIIbHBIM.

TEMATHYECKHH IJTAH
Haspanue Temel Komuectso
4acoB
Beenenne 2
Paznen 1. HapcrBo IIpokapuorsi

Tema 1.1. MHOTOOOpa3ue, 0COOEHHOCTH CTPOCHUS U MTPOUCXOKIECHUE 2
IPOKAPUOTHYECKHUX OPraHU3MOB

Bcero 2

Paznen 2. llapcTrBo I'pudnl

Tewma 2.1. OGm1as xapakTepucTuka rpuooB 2
Tema 2.2. JIumaiHuku 2
Tema 2.3. KontponbHo-o6omaromuii ypok no teme «llapcrsa [IpokapuoTsi. 1
I'puobI».

Bcero 5

Paznea 3. lapcTrBo PacTrenus
Tema 3.1. O61mas xapakTepucTHKa pacTeHUN 1
Tema 3.2. Huzmme pacrenus 3
Tema 3.3. Bricume pacteHust 3)

Tema 3.4. Otaen ['onocemeHHbIE pacTEeHUS 2
Tema 3.5. Otnen [Tokpeitocemennsie (LIBeTkoBbIE) pacTeHUs 4
Tema 3.6. KoHTpobHO-00001IaI0IMI YPOK O MPOKAPUOTAX, IpUdax u 1

NACTEHUIX

Bcero 16

Pasznea 4. apcTBo ’KuBOTHBIE

Tema 4.1. O0Omas XxapakTepruCTHKa KUBOTHBIX | 1




Tema 4.2. [ToanapctBo OQHOKIETOYHBIE

Tema 4.3. IlonuapcTBO MHOTOKJIETOUHBIE

Tema 4.4. Tun KuireunomnomaoCTHRIE

Tema 4.5. Tun Ilnockue yepu

Tewma 4.6. Tun Kpyrusle uepsu

Tewma 4.7. Tun KonbuaTeie uepsu

Tema 4.8. Tun Momrocku

Tema 4.9. Tun UnenucroHorue

Tema 4.10. Tun Urnokoxue

Tema 4.11. Tun Xopnossle. [loaTun becuepennbie

Tema 4.12. IToxrun ITo3Bonounsie (UYepenusie). Hagkiacc PriOb

Tema 4.13. Kinacc 3eMHOBOIHEIE

Tema 4.14. Knacc [IpecMbikaroniuecs

Tema 4.15. Knacc [Ttunsr

Ol W N[N OO P FRPIOIDN P RN DNDNDN

Tema 4.16. Kitacc Miekonuraroime

Bcero 39
Paznen S. lapcTBo Bupycsl
3aKiIroueHue
Hrtorosslil ypok
UTOIo 70

COJEPXAHMUE KYPCA
(70 yacos, 2 yaca B HeJ1€JI10)
BBenenue (2 yaca)
Mup KUBBIX OpraHU3MOB. Y POBHU OpraHU3alM1 U CBOMCTBA KUBOI0. OCHOBHbIE MOJIOKEHUS YUEHUS
Y.[lapBuHa 0 ectecTBeHHOM 0TOOpe. EcTecTBeHHas crcTemMa KUBOW MPUPOABI KaK OTPAKEHHE
9BOJIIOLIMHM KU3HU Ha 3emuie. [lapcTBa »uUBOM MpUpOIbI.
PA3/IEJT 1
IapcrBo [Ipokapuotsl (2 yaca)
Tema 1.1
MHoroo06pa3ue, 0c00€HHOCTH CTPOEHHSA M NIPONCXOKAeHHE TPOKAPHOTHYECKUX OPraHU3MOB (2
yaca)
[Ipoucxoxaenue u 3Bostonus daktepuid. O01IME CBOWCTBAa TPOKAPUOTUYECKUX OPTaHU3MOB.
Msoroo0Gpasue ¢popm Oakrepuit. OcoOeHHOCTH cTpoeHUs OakTepranbHON KieTkU. [ToHsaTHe 0 THIax
oOmMeHa y mpokapuoT. OCOOEHHOCTH OpraHU3aIH U KU3HEIEATETbHOCTH MPOKAPUOT;
PacrpoCTpaHEHHOCTb U POJIb B OMOIIEHO3aX. DKOJOTHYECKas poJib M MEAMIIMHCKOE 3HaYeHue (Ha
npuMepe npeacrasureneit noauapersa Hacrosimue 0akrepun).
m JlemMoHcTpauus
CxeMbl BO3HUKHOBEHUS OJTHOKJIETOYHBIX 3yKapUOT, MHOTOKJIETOYHBIX OPraHU3MOB; Pa3BUTHE LIapCTB
pacTeHUii U KUBOTHBIX, MPECTABIEHHBIX B yueOHMKe. CTpOeHHE KJIETOK pa3InYHbIX MPOKAPUOT.
Crtpoenue u MHOroobpasue OakTepuil.
m Ocroguble nonsamusi. besbsinepHblie (MPOKaPUOTHUECKUE) KIETKU. DYKapUOTHIECKHE KIICTKH,
UMeEIoIIMe OrpaHMYeHHOE 0005104KOH s11po. KiteTka — aieMeHTapHasi CTpyKTypHO-(yHKIIMOHATIbHAS
€/IMHULIA BCETO KUBOTO.
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m Vmenus. OOBSACHATH C MATEPUATUCTHYECKUX MO3UIIUN MPOI[eCC BOSHUKHOBEHUS KU3HU Ha
3emJje KaK eCTeCTBEHHOE COOBITHE B LIETIH HBOJIIOIIMOHHBIX TPeoOpa3oBaHU MaTEpUU B I€JOM.
XapakTepu3oBaTh 0COOCHHOCTH OPTraHU3AIMH KJIETOK MPOKAPUOT, aHATTU3UPOBATh UX POJIb B
o6unorneHo3ax. [IpuBoAUTE MpUMEpPHl paCIPOCTPAHEHHOCTH IPOKAPHUOT.

PA3JIEJI 2 HapcTBo I'pudsl (5 uaca)
Tema 2.1
Oobmas xapakrepucTuka rpuoos (2 vaca)

[Ipoucxoxaenue u 3Bononusl rpudboB. Ocobennocmu cmpoenus Kiemox cpub6os. OcHoHble
uepmuol OpeaHU3AYUU MHO2OKAEMOUHbLX 2pubos. Omoenvi: Xumpuouomuxoma, 3ucomukoma,
Acxomuxoma, bazuouomuxoma, Omuxoma, epynna Hecosepwennvie epubvi. OCOOEHHOCTH
KUZHEJEATCIIPHOCTH U pacrpocTtpaHeHue. Poxp rpuboB B OHOILIEHO3aX U XO3SHCTBEHHOM
NEeATEIbHOCTH YeJIOBEKa.

m JlemoncTpanusi. CXeMbl CTPOEHUS MpeACcTaBUTeNIeH Pa3miuHbIX CHCTEMaTHYECKUX TPYII IPUOOB.
Paznuunble npeacrasutenu napersa ['pudsl. CTpoeHue M1010BOTO Tella HUIAIIOYHOro Ipuba.
m JlaGopaTopHbIe U MPAaKTUUECKHE PadOTHI
CrtpoeHue miecHeBOro rpuda Mykopa®.
PacriozHaBaHue cbe00HBIX U SIIOBUTHIX IPUOOB*.
Tema 2.2 Jlumaiiauku (2 yac)
[TonsTe o cumbOumoze. OOmias XapakTEPUCTUKA JUIIAWHUKOB. THUIBI CIOCBUI JIMIIAHHUKOB;
0COOEHHOCTH YKU3HECSITETbHOCTH, PACIPOCTPAHEHHOCTD U IKOJIOTHYECKask POJIb JTUIIAHHUKOB.
m Jlemonctpanus. CxeMbl CTPOCHUS TUIIAMHUKOB. PaznmuyHbie npecTaBUTENN JTUITAHHUKOB.
m OcHosnvle nonamus. LapcTBa sxuBoii npupoasl. Jlosaepasie (IpoKapruOTHYECKHUE) OpraHU3MBbL;
OakTepuu, MHaHOOAKTEpHH. DYKAPUOTHUECKHE OPTaHU3MbI, HIMEIOIINE OTPaHNYEHHOE 000I0UKON
SA7IPO.
m Ymenus. OOBSCHATH CTPOCHHE TPUOOB M JUINIAWHUKOB. [IpuBOANTE IpUMEpHI
pacmpoCTpaHEHHOCTH TPUOOB U JUIIAHHUKOB U XapaKTEPU30BaTh UX POJIb B OMOLIEHO3aX.
m KonTpoabHo-o6o0marommii ypok. (ldac)
PA3JIEJ 3
HapctBo Pactenusn (16 uacos)
Tema 3.1
O 0 mas xapakrepucruka pacrenui (I uaca)
PacturenbHblil opraHu3M Kak ILeinocTHas cucrema. KiieTku, TKaHU, OpraHbl U CUCTEMBbl OPTaHOB

paCTCHHﬁ. PCI‘YJ'ISII_[I/IH KHU3HCOCATCIBbHOCTHU paCTeHI/Iﬁ; (bHTOFOpM OHBI. OcobeHHOCTH
KUBHCOACATCIPHOCTH paCTeHI/II\/'I; (1)OTOCI/IHT€3, nmurMeHTel. CHcTeMaTHKa paCTeHHfI; HU3IIKWC U BBICHINEC
pacTeHu:.

m /lemoHcTpamus. Pucynku yueOHMKA, TIOKAa3bIBAIOIIHE 0COOCHHOCTH CTPOCHHS U KU3HEACITEITbHOCTH
Pa3IMYHBIX MpeICTaBUTeNel apcTBa pacTeHnid. CXeMbl, OTpa)karollue OCHOBHbBIE HAMIPABICHHS
HBOJIIOLIMY PACTHUTENBHBIX OPTaHU3MOB.

Tema 3.2

Husmme pacrenus (3 vaca)

Bogopocnu kak ApeBHelmas rpynma pacrteHuil. OOmias xapakTepUCTHKa BOJOPOCIEH.
OcobenHoctu crpoeHust Tena. OJHOKIETOYHBbIE M MHOTOKIJIETOYHBIE BOJOpOciId. MHoroobpasue
BOJIopocieii: otaens! 3enensle Bogopociu, bypeie u Kpachubsie Bonopocnu. Pacripoctpanenue B BOJHBIX
Y Ha3eMHBIX OMOIIEH03aX, IKOJIOTHYECcKas poyib Bogopociei. [IpakTuyeckoe 3HaueHUE.

m JlemoHcTpanusa. CxeMbl CTPOCHHS BOJOPOCIIEN pa3IMYHbIX OTEINIOB.
m JlaGopaTtopnas pabota
N3yuenne BHENIHETO CTPOSHUS BOJAOPOCIICH™.
Tema 3.3
Broicuiue pacrenus (35 uaca)
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[IpoucxoxaeHne u 00Imas XapaKTepUCTUKA BBICIIMX pacTeHud. OcoOEHHOCTH OpraHu3aluu |
MHJUBHAYyaJIbHOTO PA3BUTHS BBICIIUX PACTEHUU.

CrnopoBeie pactenus. O01mas XxapakTepuCTHKA, TPOUCXOKICHUE.

Otnen MoxoBHIHBIE; OCOOEHHOCTH OpraHM3ally, KU3HEHHOro LuKia. Pacnpocrpanenue u poib B
OuoIIeHO3aX.

Otnen IlnayHoBHAHBIE; OCOOCHHOCTH OpraHU3alllK, )KU3HEHHOTO 1UKiIa. Pactipoctpanenue u poiib
B OMOIICHO3aX.

Otnen XBoleBUIHBIE; 0COOEHHOCTH OpPraHU3alluy, KU3HEHHOTo MKIa. PactipocTpanenue u poib B
OuoIeHO3aX.
Otnen [ManoporaukoBuansie. [Ipoucxoxaenne u 0COOEHHOCTH OPraHU3aLUU TATTOPOTHUKOB.
JKM3HEHHBIN NUKI IaOPOTHUKOB. PaciipocTpaHeHre manopoOTHUKOB B IPUPOJIE U UX POJIb B
OHOLIEHO3aX.
Hemouctpanusi. CxeMbl CTPOCHHUS U KU3HEHHBIX IUKJIOB MXOB, XBOIIEH U iayHOB. Paznuunble
MPEACTaBUTENN MXOB, IUIayHOB UM xBomed. Cxembl CTpOEHMs MaloOpOTHUKA;  JAPEBHUE
MarnopoTHUKOBUAHBIE. (Cxema TIIeHa pa3BUTHUS MANOpOTHHKA. Pas3nuuHble mnpeacTaBUTENN
IIaIIOPOTHHUKOB.
m JlaGoparopHas pabora

W3yueHne BHEIIHETO CTPOCHUST MXOB™,

W3ydenue BHEUTHETO CTPOCHUS MAIOPOTHUKA™.
Tema 3.4
Otnen INosiocemennbie pactenus (2 uaca)

[Ipoucxoxnenne W OCOOCHHOCTH OpraHU3alldd TOJIOCEMEHHBIX pACTEHUW; CTPOCHHE TeJa,
KHU3HEHHBbIE (POPMBI rOJIOCEMEHHBIX. MHOTr000pasue, pacupoCTPAaHEHHOCTh TOJIOCEMEHHBIX, UX POJb B
OMOIICHO3aX U MPAKTUIECKOE 3HAUYCHUE.
m JlemoHcTpauus. Cxembl CTPOECHUS TOJIOCEMEHHBIX, ITUKIT Pa3BUTHSI COCHBI. PaznuyHble ipeacTaBuTenn
rOJIOCEMEHHBIX.
m JlaGopatopHas paboTa

N3yuenue cTpoeHust 1 MHOr00Opa3us TOJIOCEMEHHBIX pacTeHumit™.
Tema 3.5
Otnen IoxpbiTocemennnie (I{BeTkoBbIe) pacTtenus (4 uacos)
[TpoucxoxaeHrne 1 0COOEHHOCTH OpPraHU3allii MOKPBITOCEMEHHBIX PACTeHHI; CTPOSHHUE Tena,
KU3HEHHBIE (hOpMBI TOKpBITOceMeHHBIX. Kimaccsl OHom01bHBIE U J[BYI0JIBHBIE, OCHOBHBIE CEMENCTBA
(2 cemeiicTBa OTHOIONBHBIX U 3 ceMeicTBa IBYAOIBHBIX pacTeHuii). MHOrooOpasue,
pPacIpoOCTPaHEHHOCTh IIBETKOBBIX, X POJIb B OMOIIEHO3aX, B )KU3HU YEJIOBEKA U €T0 XO3SIMCTBEHHOMN
NEATEIIbHOCTH.
m JlemoncTpanusa. Cxema CTpOCHHS IBETKOBOTO PACTEHUS; CTpOEHUs 1BeTKa. [{uki pazButus
[BETKOBBIX pacTeHUi (IBOIHOE omonoTBopeHue). [IpenctaButenu pa3nuyHbIX CEMENCTB
MOKPBITOCEMEHHBIX PACTCHUH.
m JlaGopatopHbie U MPaKTUYECKHE PaOOThI
N3ydenne cTpoeHus: HOKPhITOCEMEHHBIX paCTEHUIT™.
PacnoznaBanue Haunbonee pachpoCTpaHEHHBIX pPACTEHHI CBOEM MECTHOCTH, OMNpeneleHHe UuX
CHUCTEMAaTUUYECKOTO MOJOKEHUS B )KHU3HU UelloBeKa™.
m Ocnognuvie nonamus. PactutensHblil oprann3M. Huzmmue pactenus. OTaensl pacTeHH. 3eleHble,
OyphIe U KpacHbIE BOJOPOCIH.
Mxwu, TIayHbl, XBOIIY, TAMOPOTHUKH; KU3ZHEHHBIA ITUKI; CHOPOPUT U TaMeTO(HUT.
['omoceMeHHbIe pacTeHUs; 3HAYCHUE TOSBICHUS CEMEHH; >KM3HEHHBIM ITUKJI COCHBI; CHOpOMUT U
rameToQur.
Beicime pacrenus. Otaensl pacteHuil. 1lokpbeITocEMEHHBIE pacTeHUs; 3HAUYECHUE IOSABICHUS IUIOJA;
KU3HEHHBIA IUKJT [IBETKOBOTO PACTEHHUS;, CIOPOPHT U TaMeTO(HT.
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m Vmenusn. OOBSCHAT OCOOEHHOCTH OpPraHU3aIlUK KJIETOK, OPTaHOB U TKaHeW pacTeHuid. [IpuBonuTh
IIPUMEPHI PACTIPOCTPAHEHHOCTH BOJIOPOCIIEN, CIOPOBBIX, TOJOCEMEHHBIX U IIBETKOBBIX PACTCHUHN U
XapaKTepU30BaTh UX POJIb B OMOIIEHO3aX.
KoutpoabHo-o6o6matromuii ypok (1 gac)
PA3JIEJT 4
apcrBo JKuBotHbie (39 uacos)
Tema 4.1
O0mas xapakTepucTUKA JKUBOTHBIX (1 uac)
JKMBOTHBIM OpraHu3M Kak LeJOCTHas cucrtema. KIleTKu, TKaHHW, OpraHbl U CUCTEMBI OPraHOB
KUBOTHBIX. Perynsnus >XKU3HEIEsATEIbHOCTH >XUBOTHBIX; HEPBHAs M HHAOKPHUHHASA PErYJSLUU.
OCOOEHHOCTH JKU3HEACIATEILHOCTH KUBOTHBIX, OTJIMYAIOIINE UX OT MPEACTaBUTENEH APYruX HApCTB
XKUBOM mpupoasl. CucTteMaThka >XUBOTHBIX; TaKCOHOMUYECKHE KaTE€TrOpHH; OJHOKIJIETOYHBIE H
MHOTOKJIETOYHbIE (0ECIIO3BOHOYHBIE M XOPJIOBHIC) )KUBOTHBIE.
Tema 4.2
Hoauapcro OnHokIeTOYHBIE (2 Yaca)

O6mast xapakTepucTuka mnpocreimux. KiieTka OJHOKJIETOYHBIX >KMBOTHBIX KakK II€JIOCTHBIN
OpraHu3M; OCOOCHHOCTH OpraHW3aluu KJIETOK MPOCTEHINNX, CIENHAIbHBIE OpPTaHOUIBI.
Pa3nooOpasue mpocTtedmux U MX pojib B OMOIEHO3aX, JKU3HU YEJOBEKa U €ro XO03siCTBEHHOM
JeSITEIbHOCTH.

Tun CapkooceymukoHocyvl;, MHO2000Opa3zue popm capKoOO8bIX U IHC2YMUKOBBIX.

Tun Cnoposuxku, cnopouku — napas3umel uenrogeka u wcusomuvix. OcobenHocmu
opeaHuzayuu npeocmagumerell.

Tun Ungyszopuu. Mnozoobpasue ungysopuil u ux poib 8 6UOYEHO3AX.

m [lemonctpanus. CxeMbl CTpOeHUs aMeObl, SBIJICHBI 3eJIeHON U UH(DY30pHH Ty(PeTbKu.
[IpencraBureny pa3nu4HbIX TPYII OJHOKJIETOUHBIX.
m JlaGoparopnas pabota
Crtpoenue undy3opuu TyQeabKu.
Tema 4.3
MoauapcTBo MHoOrok/1€TOYHBIE (2 Yaca)

Obwasn xapakxmepucmuka MHO2OKIEMOYHbIX HCUBOMHBIX, Munvi cummempuu. Kiemku
u mraHu scugomuuix. Ilpocmetimiue MHo20KIemoyHble — 2YOKU, UX pacnpocmpaHerue
U 2KoJ02U4YecKoe 3HaveHue.

m /[lemoHcTpanus. TUnbl CUMMETPUH Y MHOTOKJIETOYHBIX KUBOTHBIX. MHOT0OOpasue ryoox.
Tema 4.4
Tun KuineunonoJsoctHble (2 uaca)

OcoOeHHOCTH  OpraHu3alii  KUIIEYHONOJOCTHBIX. becrojoe u IMO0JIOBOE  pa3MHOXKEHHE.
MHoroo0pa3ue U pacrnpocTpaHEHHWE KHUIIEYHOIOJIOCTHBIX; T'MIPOUJHbIE, CUU(OUAHBIE U KOPAJIbL.
Ponb B mpupoaHbIX co0OIIECTBAX.

m /lemoHcTpanus. Cxema CTpoeHUs TUApPbI, MEAY3bl M KOJJOHMH KOPAJIOBBIX MOJIUINOB. broneHnos
KopaJiioBoro puda. BHemHee 1 BHyTpeHHEE CTPOEHUE KUIIEUHOIOIOCTHBIX.

Tema 4.5

Tun [lnockue yepsu (2 yaca)

OcoOeHHOCTH  OpraHM3allud  IUIOCKMX  depBed. CBOOONHOXHMBYIIME PECHUYHBIE  YEpBH.
MHorooOpa3ue pecCHHUYHBIX uepBell W UX pojb B OuoreHosax. [IpucnocoOieHus K mnapasuTusMy y
IIJIOCKUX YE€pBEH; KJIacChl COCAIBIIMKOB U JIEHTOUYHBIX 4epBei. [loHATHE O KU3HEHHOM LIUKIIE;
LUKIBl Pa3BUTHS MEYEHOYHOTO COcCajibIIMKa M Oblubero memHs. MHoroobpasue IMJIOCKUX dYepBei-
Mapa3uToOB; MEPhI MPOPUIAKTHKHU MMapa3uTAPHBIX 3a00JEBaHUMN.

m JlemoHcTpanus. CxemMbl CTPOCHHMS INIOCKUX YepBeH, BEAYIINX CBOOOAHBIN U Mapa3uTU4YeCcKuil oopas
KU3HU. PazinuHble NpeACcTaBUTENN PECHUYHBIX YepBel. CXeMBbl dKU3HEHHBIX LIMKJIOB [IE€YEHOYHOI0
COCaJIBIIIMKA M OBIYBETO IIEITHS.
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Tema 4.6
Tun Kpyriasbie yepBu (1 uac)
Oco0eHHOCTH OpraHU3aliK KPYTIIBIX YepBei (Ha MpUMEpe acCKapHIbl YeIIOBEUECKOM ).
CBOOOAHOXKUBYIIHE U MApa3UTUUYECKHUE KPYyTIible YepBU. L{UKI pa3BUTHS acKapU bl YEIIOBEYECKOI;
MepbI TPOPUITAKTUKH aCKapuI03a.
» Jlemonctpanusi. Cxema CTpOEHUS M LMKJI Pa3BUTHUS acKapuabl uejgoBeueckod. Pazmuunble
CBOOOIHOKUBYIIHUE U TTAPAZUTHICCKHE (POPMBI KPYTIIBIX YEPBEH.
Tema 4.7
Tun Kosbuarsie yepBu (1 yaca)

Oco0eHHOCTH OpraHuU3aly KOJIbUaThIX YepBel (Ha mpuMepe MHOTOLUIETUHKOBOTO YepBs HEPEUbl);
BTOpUYHAS MOJOCTh Tena. MHoroobpasue  KOJIbYATBIX  4YEpBEH; MHOTOIICTHHKOBBIE U
MaJIOIETUHKOBBIE KOJbYAThle YEPBU, MUSABKU. 3HAUEHHE KOJILYATHIX YepBel B OMOIIEHO3aX.

» Jlemonctpamus. Cxema CTpOSHUS MHOTOIIETHHKOBOTO M MaJIOIIETHHKOBOTO KOJIbYAThIX YEPBEH.
Paznuunble mpeacTaBUTENN TUIA KOJIbYATHIX YePBEH.
m JlaGoparopnast pabora
Buemnee ctpoeHue J0XKAEBOrO YepBsl.
Tema 4.8
Tun MoJurockn (2 yaca)

OcCoOeHHOCTH OpraHU3alliid MOJUTIOCKOB; CMEIIaHHAs IMOJIOCTh Tena. MHOorooOpasue MOJUTIOCKOB;
KJacchl bBpIOXOHOTHX, ABYCTBOPYATHIX U TOJOBOHOTHUX MOJUIFOCKOB. 3HAYEHHWE MOJUIIOCKOB B
OmorieHo3ax. PoJib B )KM3HM YEIIOBEKA U €0 XO3IHCTBEHHOM IS TEIIEHOCTH.

m JlemoHncTpanusa. Cxema cTpoeHUs OPIOXOHOTUX, ABYCTBOPYATHIX M TOJOBOHOTHX MOJUIFOCKOB.
Pa3nuuHbIe IpeIcTaBUTENH THTIA MOJUTFOCKOB.
m JlaGoparopHas paboTa
BHemnee cTpoeHME MOJUIIOCKOB.
Tema 4.9
Tun Ynenucronorue (6 uacos)
[IpoucxoxaeHue u 0COOEHHOCTH OpPraHU3aluK YWIEHUCTOHOTUX. MHOTrooO0pasue YWieHUCTOHOTHX;
KJIACCBI PAKOOOPA3HBIX, MTAYKOOOPA3HBIX, HACCKOMBIX 1 MHOTOHOKEK.

Knacc PakooOpa3nbie. OOmias xapaKTEepUCTHUKa Kilacca pakoOOpa3HBIX Ha MOpUMeEpe
peuyHoro paka. Beicmme w Hu3mme paku. MHoroobOpasue W 3HAYCHHE PAKOOOPAa3HBIX B
OuoIIeHO3aX.

Knacc IlaykooOpasnble. OOmias xapakTepucTHKa NaykooOpa3HbIX. Ilayku, CKOpPIHOHBI,
kJen. MHorooOpasue u 3HadueHue MayKooOpa3HbIX B OMOIIEHO3aX.

Kmacc Hacexkombie. MmuorooOpa3sue HacekoMmbix. OOImasi XxapaKTepHUCTHKa KJlacca
HACEKOMBIX; OTPSIJbl HACEKOMBIX C MOJHBIM U HEMOJHBIM MeTaMopdo3oM. MHoroobpasue u
3HAYEHHE HACEKOMBIX B OMOIIeHO3aX. MHO2OHOMCKU.

m JlemoHcTpamus. Cxema CTpOeHHsI pedHOro paka. PaznudHbie nNpeIcTaBUTEIN HU3IINX U
BBICIIUX pakooOpa3HbIX. CxeMa CTpOCHUS NMayKa-KpeCcTOBUKA. Pa3imuHbIe TTpeCTaBUTEITH
kjacca. CxeMbl CTPOSHUS HACEKOMBIX PAa3IMUYHBIX OTPSI0B; MHOTOHOKEK.
m JlaGopaTopHas pabora

H3ydeHne BHENTHETO CTPOCHUSI I MHOTOOOpa3Hsl WICHUCTOHOTHX ¥,
Tema 4.10 Tun Urnoxkoskue ( 1 gyac)

OO0mrast xapakTepucTuka TUna. MHOTrooOpa3ue HITIOKOXHX; KilacChl MOpPCKHE 3BE3/IbI,
Mopckue exu, ['onorypun. MHOroo6pasue u 3K0JIOTH4eCKOe 3HAUCHUE.

m JlemoHcTpanmsi. CxemMbl CTPOSHHSI MOPCKOM 3BE3/IbI, MOPCKOTO €Xa U rojiotrypuu. Cxema
MPUIOHHOTO OHUOIICHO3A.

Tema 4.11

Tun Xopaosbie. becuepennsie (1 uac)
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[IpoucxoxxaeHue XOpPAOBBIX; TOATHIIBI  OECUEepenHbIX W  IO3BOHOYHBIX. OOmas
xapaktepuctuka tuna. [lontun becuepenHsie: JaHIIETHUK; OCOOEHHOCTH €ro OpraHu3aluy 1
pacrpocTpaHEHMUsI.

m /lemoHctpauus. Cxema CTpOCHUS JaHLIETHUKA.

Tema 4.12

MoaTun Io3Bonounnie (Uepennnie). Haakmnace Poiobl (6 yacos)

OOmass xapakTepUCTHKa IMO3BOHOYHBIX. lIpoucxoxxaenue pber0. OOmiasi xapaKTepUCTHKA
pw10. Kimaccer Xpsimesnie (akysibl U ckaTthl) U KocTHbIe pBIOBI. MHO200Opaszue KOCMHbIX
poulo: XpaweKkocmuwvle, Kucmenepwvle, 080aKoOblwiaAWUe U Jyuyenepvie pbulobl.
MHoroo0pa3ue BHUJIOB U YEpPTbl HNPUCIOCOOJIEHHOCTH K Cpelie OOMTaHUs. DKOJOTHYECKOe U
XO3SIMCTBEHHOE 3HAYCHHUE PBIO.

» JlemoHcTpauusi. MHOroo6pasue peio. Cxema CTpOSHHSI KUCTEIEPHIX U JIydeTlephiX PhIO.
» JlaGoparopnas pabora
Oco0OeHHOCTH BHEITHETO CTPOCHUS PHIO B CBSI3U C 00pa3oM KU3HU*.
Tema 413
Kaacc 3emHoBoanbie (2 yaca)

[lepBbie 3emHOBOAHBIE. OOIIasi XapaKTepUCTHUKA 3E€MHOBOJHBIX KaK MEPBBIX HA3€MHBIX
MO3BOHOYHBIX. becxBocThle, XBocTaThle U Oe3HOorne ampudnu; MHOrooopasue, cpesia OOUTaHus U
AKOJIOTHYEeCKHE 0COOeHHOCTU. CTPYKTYpPHO-(YHKIIMOHAIbHAs OpTaHU3allMsl 3eMHOBOJIHBIX Ha
puUMepe JIATYIIKH. DKOJIOTHUECKast pOJIb © MHOI00Opa3ue 36eMHOBOTHBIX.

m JlemoHcTpauusi. MHoroo6pasue ambubuii. Cxema cTpoeHUsI KUCTEIEPHIX PbIO U
3€MHOBO/HBIX.

m JlaGopartopHas pabora

Oco0eHHOCTH BHEIIHETO CTPOSHUS JIATYIIKH B CBSI3U C OOpa3oM KHU3HU™.

Tema 4.14

Knacc IIpecmbikaomuecs (2 uaca)

[IpoucxoxaeHue pPEenTHIHIA. O6mas XapaKTepHUCTHKA MPECMBIKAIOLIUX CS Kak
MEePBUYHOHA3EMHBIX XUBOTHBIX. CTPYKTYypHO-(DYHKIIMOHAJIbHAS OpTaHU3AIUs TMPECMBIKAIOIINXCS
Ha mpuMepe smepuisl. Yenryiuateie (3MeH, SIMIEPUIBI U XaMEIEOHBI), KPOKOAWIbI M UYepenaxu.
Pacnipoctpanenne u MHOTOOOpaszue (OpM pENTHIINI; IONOKEHHE B JKOJOTUYECKUX CHUCTEMaX.
Brimepiie rpynnsl IpecMbIKAIOIUXCSL.

m JlemoHcTparusi. MuorooOpaszue mpecMbIkaromuxcs. Cxema CTpOCHHS 36MHOBOIHBIX U PETITHIIHM.
Tema 4.15
Kaacc IItuns! (3 uaca)

[IpoucxoxaeHrne NTHUL; MNEPBONTUIBI W MX HNPEIKH; HacTosue nTuubl. Kuierpyabsle, win
neraronie; OECKWJIeBble, WM Oerarolie; NHHTBUHBI, WIM IUTaBaomue NTUIBL OcoOeHHOCTH
OpraHM3alMy U dKojioruueckas auddepeHnnpoBka geTaumx NTHI (ITULBI Jeca, CTeNel U MyCThIHb,
OTKPBITHIX BO3AYLIHBIX IPOCTPAHCTB, O0JIOT, BOJOEMOB U Modepexuii). OxpaHa U NpUBICYEHUE NTHUIL;
JOMalIHue NTUlbl. Poabs NTHIL B TpUpoJe, KU3HU YeJI0BeKa U €ro X035 CTBEHHOH 1eATeIbHOCTH.

m /lemoHnctpauusa. Muoroo6pasue ntuil. Cxema CTpO€HMs peNTUIINN U NTHUII.

m JlaGopaTtopnas pabora

Oco0eHHOCTH BHEIIIHETO CTPOEHUS IITULL B CBSI3U ¢ 00pa3oM KU3HU*.

Tema 4.16

Knacec MaekonuTtalwiuue (5 uaca)
[Tpoucxoxnenne miekonutaronmx. [lepo3sepu (yTkoHoc M exuaHa). Husmme 3Bepu (cymuaTsie).
Hacrostmme 3Bepu (mmanentapubie). CTpyKTypHO-(DYHKIIMOHATBHBIE OCOOCHHOCTH OpTraHU3aIluu
MJIEKOMTUTAIOIIMX Ha MpUMepe co0aku. DKOJOrMueckas pojb MIIEKONMMTAIOIUX B Ipolecce
pa3BUTUA KMUBOM MNpUPOABI B  KalWHO30MCKOW d3pe. OCHOBHBIE OTpSAAbl  IUIALlEHTApPHBIX
MJICKOTIMTAIONINX: HACEKOMOSAHBIE, PYKOKpBUIbE, ['pbI3yHbI, 3aiille0Opa3Hble,  XUIIHBIE,
JACTOHOTHE, KHTOOOpa3HbIe, HEMApHOKOINBITHBIC, MapHOKONBITHBIE, MPUMAThl W Jp. 3HAYCHHE
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MJIEKOIUTAIOLIUX B IPUPOAE U XO3SIMCTBEHHOM NEATEIbHOCTH 4denoBeka. OXpaHa LIEMHBIX 3BEpeil.
Jlomanmaue MileKomuTaromue (KPYIHBIA U MEJIKUH pOoraThlii CKOT U JPYTHE CEIbCKOXO035HCTBEHHBIC
JKUBOTHBIE).
* JleMoHCTpanus CX€M, OTPAXAIOIUX SKOJIOTMYECKYI0 AU(PepeHIMpPOBKY MIIEKONUTAOIIMX.
MHuoroo6pa3zue miekonuraomux. Cxema CTpOeHUs PENTHINN U MIEKOIUTAIOIINX.

e JlaGopaTopHble U paKTU4ECKUE pabOThI

N3ydyenue CTpOeHUsT MICKOITMTAFOIINX *.

Pacrio3zHaBaHM€ JKUBOTHBIX CBO€M MECTHOCTH, ONIPEIEICHUE UX CUCTEMATUUECKOIO MOJIOKEHUS U

3HAYCHHS U )KU3HH YeIoBeKa™.

m  OKcKypcuu. Milekonuraromue jieca, CTeny; BOJAHBIE MICKOIMTAIOIIKE.

* Ocnosnvle nonsamus. JKUBOTHbIN opranu3M. OHOKJIETOUHbIE )KUBOTHbIE. MHOIOKJIETOUHBIE
XKHUBOTHbIE. CHCTEMAaTHKa KUBOTHBIX; OCHOBHBIE TUIIbl OECII03BOHOYHBIX JKUBOTHBIX, UX
KJIacCU(UKAIUS.

OcHoBHbIE THUIIBI YepBel, UX Kiaccuukanus. JlydeBas u ABYCTOpPOHHAA CUMMeTpusi. Bropuunas
MOJIOCTh Tena (IIeJIoM).

Mountocku. CMenanHast oJoCcTh Tella.

CucremaThKka WICHHCTOHOTHX; KJIAacChl pakooOpa3HBIX, MayKOOOpPa3HBIX, HACEKOMBIX W
MHOT'OHOXEK.

Tun Xopnoseie. BHyTpeHHHI 0CEBOM CKENIET, BTOPUYHOPOTOCTD.

Hanxmacce Pei6b1. XpsimieBbie 1 KocTHBIE pIOBL. [Iprcnocobnenus kK BogHOMY 00pasy KH3HH,

KOHEYHOCTH, >ka0epHbIil annapar, popma Tena.

Knacce 3emnoBoanbie. becxBocTthie, xBocTtarsie U 6e3Horne ampuodbuu. Ilpucnocobnenns K BOZHOMY U
Ha3zeMHOMY 00pa3y *H3HH, popMa Tella, KOHEYHOCTH, OpPraHbl BO3AYIIHOTO JIbIXaHU.

Knacc Ilpecmbikaromumecs. MHorooOpa3ue NpPEeCMBIKAIOLIUXCSA: 4YellyH4yaTble, KPOKOIMIIBI,
yepenaxu. I[Ipucnocobnenuss k HazeMHOMY oOpa3y >kHM3HH, (opMa Tejaa, KOHEUHOCTH, OpraHbl
BO3JIYIIHOI'O JIbIXaHHUS.

Knace Iltuusl. MuorooGpasue ntuu. IlpucnocoGienus k mnosery, ¢opma Tesa, KOHEUYHOCTH,
OpraHbl BO3AYIIHOTO JbIXaHUSI.

Knacc Mnekonutaromue. MHOroo6pasue MIeKONU TAIOLIHX.

m  Vwmenus. OOBICHATH  OCOOEHHOCTM  JKMBOTHOrO  opraHusma. IlpuBoauts  npumepsl

pacnpoCTpaHEHHOCTH MPOCTEHIINX U XapaKTepHU30BaTh UX POJIb B OMOIIEHO3AX.

OOBACHIATH OCOOEHHOCTH OpraHU3allid MHOTOKJIETOYHOrO >KMBOTHOTO opraHuszma. l[IpuBoauth

IPUMEPBI PaCIPOCTPAHEHHOCTH MHOTOKJIETOUHBIX U XapaKTepHU30BaTh UX POJb B OMOLIEHO3aX.

[IpuBoaUTH MpUMEPHl PACIPOCTPAHEHHOCTH IUIOCKUX M KPYIJIBIX YepBEH M XapakTepH30BaTh UX

poJb B OMOIIEHO3aX.

OOBACHIATH 0COOEHHOCTH OpraHM3alli MHOTOUIETUHKOBBIX U MaJOLIETUHKOBBIX KOJbYATBIX YEpPBEHl.

[TpuBOAMTH PUMEPHI PACIPOCTPAHEHHOCTH YepBEN M XapaKTepU30BaTh UX POJIb B OMOLIEHO3aX.

OOBACHAT 0COOEHHOCTH OpPraHM3allU MOJUTIOCKOB. [IpMBOANTH MpUMEpPHI UX PACHPOCTPAHEHHOCTH U

XapaKTepUu30BaTh pPoJib B OUOIIEHO3aX.

OOBACHATP  OCOOCHHOCTM  OpraHu3aluu  WieHUCTOHorux.  [lpuBoauTh  mpumepsl  HX

pacnpoCTpaHEHHOCTH M XapaKTepH30BaTh POJib B OMOLIEHO3aX.

OOBACHITH NPUHIUIIBI OPraHU3ALUN XOPAOBBIX JKUBOTHBIX U BBLAENATH IPOIPECCUBHBIE U3MEHEHUS B

UX CTPOCHUH.

OO0BACHATH NPUHLUIIBI OPTAaHU3ALNHU PHIO U BBIAEIATH MIPOrPECCUBHBIE N3MEHEHUSI B UX CTPOSHUHU.

OOBSACHATH NPUHLUIIBI OpraHU3ai aM(pUOUi, BELAETUTH IPOTPECCUBHBIE U3MEHEHUSI B UX CTPOCHUU

Y IPOBOJIUTH CPABHUTENIbHBIN aHAIN3 C IPEIKOBOM IPYIION — phlOaMu.

OOBACHATH NPUHIUIIBI OPTaHU3ALUN PENTUIINH, BBIACIATH IPOTPECCUBHBIE U3MEHEHUS B UX CTPOCHUU

Y IPOBOJIUTH CPABHUTENIbHBINA aHAIIN3 € TIPEKOBON TPYIION — aM(puOUIMHU.

OOBSCHATH MPUHIUIIBI OPraHU3aLUU MTHII, BBIJIEIATh NPOTrPECCUBHbIE U3MEHEHHUS B UX CTPOEHHU U

IIPOBOJUTH CPABHUTEJBHBIN aHAIU3 C MPEJKOBOU I'PYNIION — PENTUIIASIMU.
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OOBSICHATH TMPUHIUIIBI OPTaHU3AINHA MIICKOIHUTAIOIINX, BBIIEISITh MPOTPECCHBHBIE U3MEHEHUS B UX
CTPOCHUHU M TPOBOJAUTH CPABHUTEIIbHBIN aHATU3 C PEIKOBOW IPYINIONA — PENTHIUSIMHU.
PA3JIEJI S HapcTBo Bupycsi (1 1yaca)

O61mas xapakTepuctuka BupycoB. Mctopus ux otkpbiTus. CTpoeHue BUpyca Ha IPpUMEpPE BUpyca
TabayHOW Mo3amku. B3ammopeiicTBue BHpyca M KIETKA. BHUpychl — BO30YIUTENH OMACHBIX
3aboneBanuil yenoseka. [Ipodunakruka 3a0oneBanus rpummom. [IpoucxoxaeHrue BUPYCOB.

» JlemoHcTpanusa. Mojenu pa3auyHbIX BUPYCHBIX YacTuuil. CXxemMbl B3aUMOJICHCTBUS BUPYCa U KIIETKU

IIPU TOPU3OHTATIBLHOM U BEPTUKAILHOM THUIle Niepeaun nHpekuuu. CxemMbl, OTpakarolire Iporecce

Pa3BUTHUS BUPYCHBIX 3a00JICBAHUIA.

OcHosuvie nonamus. Bupyc, 6akrepuodar. BzaumoeiicTBrue Bupyca v KJIeTKU. BupycHbie

MH(EKIMOHHBIE 3a00IeBaHus, MEPHI TPOYUIAKTUKH.

Vmenus. OObSICHATH NPUHIUIIBI OPTraHU3AI[UN BUPYCOB, XapaKTep UX B3aUMOJACIHCTBHUSA C KIETKOM.
3akawuenue (2 uac)

OcoOeHHOCTh OpraHu3aIii, MHOTO00Pa3He JKUBBIX OPraHU3MOB; OCHOBHbIE 00J1aCTH MTPUMEHEHHUS
OHMOIOrMYecKuX 3HAaHUHN B MPAKTUKE CEIIbLCKOTO X035HCTBa, B PsJie OTpaciaeil MPOMBIILIEHHOCTH,
IIPU OXPaHE OKPYIKAIOILIEH Cpelibl U 310POBbs YEIIOBEKA.

TPEBOBAHMUS K YPOBHIO IOJATI'OTOBKHU YUAIIIUXCS, SAKAHYNBAIOIINX 7 KJIACC

B pezynomame uzyuenusn npeomema yuaujuecs 7 Kiaccoé 00JIHCHbL:

3HATH/IIOHUMATh

* 0COOCHHOCTH XM3HHU KaK (POPMBI CYIIECTBOBAHUSI MaTEPHH;

* pyHmamMeHTaIbHbIC MOHATHS OUOJIOTHH;

* 0 CyIIECTBOBAHUU IBOJIIOLIMOHHON TEOPHH;

* OCHOBHBIE IPYMIIBI IPOKAPUOT, TPUOOB, PACTEHHIA M )KUBOTHBIX, 0COOEHHOCTH X OpPraHU3alINHY,
MHOT000pasue, a TAaKKe IKOJIOTHIECKYI0 U XO3SHCTBEHHYIO POJIb )KHBBIX OPraHU3MOB; OCHOBHBIE
obnacTu nmpUuMeHeHUs OMOJOTUYECKUX 3HAHUN B MPAKTUKE CEIbCKOT0 X035HUCTBA, B psiJie OTpacie
MPOMBIIJICHHOCTH, IIPH OXPAHE OKPYNKAOLIEH CPEABI U 310POBbS YETOBEKA;

yMeTh

* [T0JIb30BAThCS 3HAHUEM OMOJIOTHUECKUX 3aKOHOMEPHOCTEH ISl OOBSICHEHHS C
MaTepHaJTUCTUUYECKUX MO3ULUNA BOIIPOCOB MPOUCXOXKICHUSA U Pa3BUTHS KU3HU Ha 3eMIie, a TaKKe
pa3IUYHBIX TPYNI PACTEHUM, JKUBOTHBIX, B TOM YUCJIEC U YEIIOBEKA;

* 1aBaTh apTyMEHTUPOBAHHYIO OI[EHKY HOBOW WH(OpPMAIINH 1O OUOJIOTHYECKUM BOIIPOCaM;

* paboTaTh C MUKPOCKOTIOM M MU3TOTOBJISITH MTPOCTEUIIINE MPETapaThl i1 MUKPOCKOTTUYECKUX
HCCIe0BaHUM;

* paboTath ¢ y4eOHON U HAYYHO-TIOMYJISPHON JTUTEPATYPOU, COCTABIISTH TIJIaH, KOHCIIEKT,
pedepar;

* BIIAJIETh A3BIKOM IIPEIMETA.

Jlns moBbINIEHHsS O00pa30BaTE€IbHOTO YPOBHS U TMOJNYYEHHS HAaBBIKOB IO MPAKTUYECKOMY
HCoNb30BaHKI0 [lolydeHHBIX 3HAHWUK MPOrpaMMON MPEIYCMATPUBAET BBINOJHEHHE pANa
1abopaTopHBIX PpadOT, KOTOPBIE MPOXOASATCS TOCIEe MOAPOOHOrO HMHCTPYKTaXa M O3HAKOMIICHHS
yYaluXxcsl ¢ YCTAHOBJICHHBIMU MPAaBUIIaMHU TEXHUKH O€301IaCHOCTH.

s yroyOneHusl 3HaHUW U pacHIMPEHHUs KPyrozopa ydaliuxcs peKOMEHIYIOTCS AKCKYPCHH IO
paznenaM nporpammbl: «MHoroodpasue Gopm KUBOI MPUPOABD», «Pa3zBUTHE )KU3HU HA 3eMe».

B 3axiroueHue npuBeieH ClMCOK OCHOBHOM U JIOTIOJHUTEIBHON JIMTEPATYPHI.

Jluteparypa
OcHoBHas nuTeparypa
3axapoe B. b., Conun H. H. buonorus. Muoroo6pa3zue JXuBbIX OpraHM3MOB: Y4eOHHK IS 7 Kilacca CpeHei
mkonbl. M.: JIpoda, moboe u3nanue.
JlononHuTenbHAsA IUTEpPaTypa
1. buonornyeckwuii SHIMKIONEANYECKHH cioBaph. M.: CoBerckast SHIIMKIONe M, 1989.
2. Mawmontos C.I'., 3axapos B. b., Koznosa T. A. OcHOBbI OHOJIOTHH: KHHUTa JIJIsi caMo00pa3oBaHus. M.:
[Ipocsemenne, 1992.

17



Mennukos b. M. bruonorus: dopMsl 1 ypoHH ku3HH. M.: [IpocBemenue, 1994.

Onywm 0. Dxonorus. T. 1—2. M.: Mup, 1986.

Conun H. U. buonorus. XKupoi opranusm: yaeOHUK u1st 6 Kitacca cpeaneit mkoisl. M.: JIpoda, 2005.
Onunr P. buonorus B mudpax. M.: Mup, 1992

@®oynu P. Enie oqnH HEMOBTOPUMBINA BUJ (9KOIIOTHYECKHE ACTIEKTHI ABOJIOUH desoBeka). M.: Mup, 1990.
DKOJIOTHYECKHE OYEePKH O IIpHUpojie 1 denoBeke / mox pexd. b. I'pxxumeka. M.: IIporpecc, 1988.
HayIIHo MOIYJIIPHAS JINTEPATYpPaA

AxumymikiH Y. Mup XUBOTHBIX (6€CITO3BOHOYHBIE M UCKOTIA€MbIe )KUBOTHBIE). M.: Mbicib, 1999.
Axumymikud Y. Mup KMBOTHBIX (MJIEKOTHUTAIOINE, Wi 3BepH). M.: Mebicib, 1999.

Axumymikia M. Mup KUBOTHBIX (HACEKOMBIE, MayKH, AOMAaIlHHE )KUBOTHBIE). M.: Mbicib, 1999.
Axnmymikne U. Hesunnmeie HuTH npupoasl. M.: Meicnb, 1985.

I'pxxumek b. Jlukoe xuBoTHOE 1 YermoBek. M.: Muicib, 1982.

EscrokoB B. B. Mudst o Beenennoii. Hopocubupck: Hayka, 1988.

Yundpu A. T. Bpems mno Owomormdgeckum dbacam. M.: Mup, 1990.

rmmnaap 3. B. Uctopust xwu3Hu Ha 3emie / xynox. 3. bypuan. Ilpara: Atpus, 1977.

Orrenbopo /1. Kusas mmanera. M.: Mup, 1988.

10 Orrendopo /. Kuznb Ha 3emne. M.: Mup, 1984.

11. SIxoBxnera 1., SIxoBnes B. Ilo cienam munyBmmero. M.: [leTckas nmuteparypa, 1983.

O N AW

CoNO~wWNE

8 KJIACC

YesoBek
ABTOp H. Y. Conun

IMMOSICHUTEJIBHAS 3AITNCKA

Hacrosimas nporpamMmma npenHa3zHaueHa Al U3ydyeHHs Kypca «HenoBek M ero 3710poBbe» B § Kiacce
cpenHer oOmeoOpa3oBaTENbHOW IIKOJIBI U SIBIISIETCS JIOTHUYECKUM TPOJOJDKEHHUEM IPOrpaMM,
MPEUIOKEHHBIX N1 OCHOBHOW mIKoibl. Hacrosimias mporpamma Oasupyercss Ha  OMOJIOTHYECKHUX
JTUCHIMIUTMHAX, OCBOGHHBIX B HAaYallbHOM MIKoJie, U Kypcax <« KuBoW opranusm» u «MHoroobpasue
KUBBIX OpPraHU3MOBY», M3ydaeMblX B 6 W 7 Kiaccax cooTBeTcTBeHHO. Tembl 1, 2 u 3 momniexar
M3Y4YEHUIO, HO HE BKJIIOUEHBI B TpeOoBaHUs K YPOBHIO MOATOTOBKHU BBHIMTYCKHUKOB. KypcuBOM BbIIETIEH
MaTepuan, KOTOPBIA MOANEKUT U3YUEHHUIO, HO He BKIOUeH B TpeOoBaHHS K YPOBHIO IMOATOTOBKU
BBIITYCKHUKOB.

TEMATHYECKMI IIVIAH
HazBanue Temsl Komuectso yacos
Tema Bsenenue . uncrpykrax Th u OT 1
Tema 1. MecTo uenoBeka B CHCTEME OPTaHUYECKOTO MUpa 2
Tema 2. [IpoucxoxxaeHue yenoBexa 1
Tema 3. Kpartkast ucropus pa3BUTHs 3HaHUN O CTPOEHUU U (PYHKLIUAX 1

opraHmsMa Yenoseka

Tema 4. OOt 0630p cTpoeHHs M PYHKITUN OpraHU3Ma YeJIOBEKa 6
Tema 5. KoopauHanus u peryasmus 12
Tema 6. Onopa u 1BUKEHNE 9

Tema 7. BHyTpeHHss cpefa opranuzma

Tema 8. Tpancnopt BemiecTs 5
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Tema 9. JIpixanue

Tema 10. [TuneBapenue

Tema 11. OOMeH BeIeCTB U SHEPTUH

Tema 12. Breineneune

Toma 13. ITokpoBsl Tena

W Wl N Wb w

Tema 14. PazMHOXEHME U pa3BUTHE

Tema 15. Briciias HepBHas 1€4TEIbHOCTD 5)

UTOIroO 68 + 2 pe3eps

COJIEPKAHUME KYPCA
(70 uacos, 2 uaca 6 neoenio)

BBenenue (1 gac)
3HAKOMCTBO CO CTpyKTypo# yueonuka. Muctpykrax OT u Th.
Tema 1. MecTo 4el0BeKka B cuCTeMe OPraHU4ecKoro Mmupa (2 vaca)

UYenoBek Kak 4acTh JKMBOW MPUPOJBI, MECTO YEJIOBEKAa B CHUCTEME OPraHMYECKOro Mupa. HepTsl
CXOJICTBA 4€JIOBEKA U JKUBOTHBIX. CXOJCTBO U PA3IMuUsl YEIOBEKA M YEJIOBEKOOOpPAa3HBIX 00E3bsH.
Uenosek pa3yMHBIN.

m JleMoOHCTpalys CKEIEeTOB YeJIOBEKA U MI03BOHOYHBIX, TA0JIULI, CXEM, PUCYHKOB, PAaCKPBIBAIOILINX
YEepThl CXOJCTBA YEJIOBEKA U )KUBOTHBIX.

Tema 2. IIpoucxo:xkaenune yesioBeka (1 uaca)

buonoruueckue u couuanbHble (AKTOPHI aHTPOMOCOLMOreHe3a. JTanbl U (HaKTOPhl CTAHOBICHUS
yesioBeka. Pachl uenoBeka, X MPOUCXO0XKIEHUE U €TUHCTBO.

] Hemonctpammst monenu «lIpoucxokneHue uenoBeka», MOJAEIEH OCTaTKOB MaTepUalibHOM
NEepBOOBITHON KyJIbTYpPhl YEIOBEKA, HIUIFOCTPALU IIPEACTaBUTEIECH Pa3INUYHBIX PAac YeIOBEKa.

Tema 3. KpaTrkas ucropusi pa3BuTusi 3HAHUH 0 CTPOeHUM U QYHKIHMAX OPraHnu3Ma vejoseka (1
qyac)

Hayka o wuenoBeke: aHaTomus, (GU3MOJIOTHs, TUTHeHA. Benukue aHaTOMBI ¥ (PU3UOIOTH:
INunnoxpat, Knasauit I'anen, Aunpeac Besanmii.

m JlemMoHCTpalus MOPTPETOB BEIUKUX YUCHBIX — aHATOMOB U (PU3HOIIOTOB.
Tema 4. O61uii 0630p crpoenus u GyHKUMI opranu3zma yenoBeka (6 yaca)

Kierounoe crpoeHue opraHusma. TkaHU: OSHUTENHAIbHBIE, COEIWHUTEIBHBIE, MBILICUHBIE,

HepBHas. OpraHsl 4Yel0Be4YecKoro oprannsma. CHUCTEMBbl OPTaHOB.
B3anMocCBA3b OpraHoB U CUCTEM OPraHOB KaK OCHOBA rOMEOCTa3a.
m JleMOHCTpaus cXeM CUCTEM OPraHOB YeJIOBEKa.

JlabopaTopHble U IpaKTHYECKHE pabOThI

N3yuenne MUKPOCKOIIMYECKOTO CTPOECHUSI TKaHEeH ™*.
PacnoznaBanue Ha TabauIaX OPraHOB U CUCTEM OPTaHOB™ .
Tema 5. Koopaunanus u peryasiuus (12 uacos)

I'ymopanvnaa pecynayusn

I'ymopanbHast perynsuus. JKene3bl BHYTpEeHHEW cekpenuu. ['OpMOHBI U UX POJib B OOMEHHBIX
npoueccax. HepBHO-ryMopalibHast peryisnus.

n JleMOHCTpausi CXeM CTPOEHHUS SHAOKPUHHBIX kene3; Tabmuil cTpoeHusi, OHMOIOrndyecKoin
aKTHUBHOCTU M TOYEK MPUIIOKEHHUS TOPMOHOB; (oTorpaduil OOJBHBIX C Pa3IUYHBIMU HAPYIICHUSIMHU
(GYHKIIMU SHIOKPUHHBIX JKEJe3.

Hepenaa pezynayun

HepBHas perymsnus. 3HaueHue HepBHOW cucTeMbl. LleHTpanbHas u nepudepuueckas HEpBHbBIE
cucTeMbl. BereraTuBHas U comMaTuyecKkas 4acTH HEPBHOW cucTembl. Pedrekc; mpoBeseHre HEPBHOTO
HMITyJIbCA.
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Crpoenne u (QYHKIUM CHOUHHOTO MO3ra, OTAEIOB TOJOBHOTO Mo3ra. bomplnwe momymapus
rojioBHoro mo3ra. Kopa Gonpmux momymrapuii. 3Ha4eHHE KOPHI OOJIBIMNX TMOJIYIMIAPUH U €€ CBS3H C
JIPYTUMU OT/IeJIaMU MO3Ta.

Opranbl 4yBCTB (aHANIMU3ATOPBI), UX cTpoeHHe, GpyHKuuu. CTpoeHue, GyHKIUU U TUTHEHA OPraHoOB
3penus. Ctpoenme u (yHKIUM opraHoB ciyxa. llpemympexaeHue HapymeHWi cimyxa. Oprabl
ocsi3aHMs, BKyca, 000HsHUsA. [ MTneHa opraHoB 4yBCTB.

m /leMoHCTpalus Moienel TOJIOBHOT'O MO3Ta, OPTaHOB YYBCTB; CXeM pe(IeKTOPHBIX IyT
0e3ycloBHBIX pedieKcoB; 0e3yCI0BHBIX PedIeKCOB Pa3IMUHbIX OTJEIOB MO3Ta.
m JlaGoparopHbie U MpaKTHIECKUE PAOOTHI
N3yuenune roioBHOT0 MO3Ta 4eoBeKa (110 MyJisiKam)*.
W3yuenue n3meHeHus pasmepa 3pauxa’*.
Tema 6. Onopa u aBu:KeHue (9 uacos)

Ckerner yenoBeka, ero OT/ejbl: OCEBOI CKeJeT, CKeJeT MosicOB KoHeuHocTel. OCOOEHHOCTH CKeeTa
YEJIOBEKA, CBSI3aHHBIC C TPYJIOBOM NIEATENLHOCTBIO U IpsMoXoxaeHreM. COCcTaB U CTpPOEHUE KOCTEH:
TpyOuatbie u ry0yaTtsle KocTH. Poct kocrteil. Bo3pacTHble M3MEHEHHS B CTPOCHHUU KOCTEW. TuIibl
COCIMHEHUS KOCTEH. 3a00IeBaHMs ONIOPHO-ABUTATEIBHON CUCTEMBI M UX MPOPIIAKTHKA.

Mpimieynass cuctema. CtpoeHue u pa3Butue Mblmn. OCHOBHBIE TPYNIBl MBINIL, UX (QYHKIHU.
PaGora wmbIm; craTuyeckas W JUHAMUYECKas Harpy3ka. Poiib HEpBHOH CHCTEMBI B PETYISIUU
paboThl MBI, YTOMIJIEHHE MBI, pOJIb AKTUBHOTO OTAbIXa B BOCCTAHOBJICHUHU AaKTUBHOCTH
MBIIICYHON TKaHU. 3HAYeHUE (PU3NYECKON KYJIBTYPhl U PEKHUM TpyJla B MPABUILHOM (POpMHUpPOBAHUN
OIOPHO-JIBUTATEIILHOIN CUCTEMBI.

m JleMoHCTpamusi CKelieTa 4elIOBeKa, OTAEIbHBIX KOCTEH, pPacnuioB KOCTEH;, MPUEMOB OKa3aHUS
MEePBOI MOMOIIY MTPH MOBPEKICHUAX (TpaBMax) OMOPHO-ABUTATENILHON CUCTEMBI.

m JIaGoparopHbie U MPaKTHICCKHE PA0OTHI

W3ydyeHne BHEIIHETO CTPOCHUSI KocTen™ .

N3mepenne Maccel ¥ pocTa CBOETO OpraHu3Ma™.

BrisiBiieHUe BIUSHUSA CTATUYECKON U TUHAMHYECKON pabOThl HA YTOMJICHHE MBIIIIT .

Tema 7. Buyrpennss cpeaa opranusma (4 uaca)

[lonsTue «BHYTpeHHsA cpena». TkaHeBas XHAKOCcTb. KpoBb, ee cOoCTaB M 3HAYEHUE B
o0ecrieueHNN JKM3HEIEATCILHOCTH oOpraHu3Ma. KieTouHble SJIEMEHTBHl KPOBHU: JIPHUTPOIUTHI,
nedkouutTsl, TpoMmOoruThl. I[lmazma kpoBu. CBepThiBaHMe KpoBU. ['pynmbl kpoBu. Jlumda.
Nmmynurter. MHdekunonnsie 3aboneBanus. [IpenynpenurensHbie npuBuBKU. IlepenuBanue KpoBH.
JloHopcTBo.

3nauenue pabom JI. [lacmepa u U.U. Meunuxoea 6 obnacmu ummyHumema.

JleMoHCTpalus cXeM 1 TabIuIl, MOCBAIIEHHBIX COCTaBy KPOBH, TPYIIaM KPOBH.

JlaGopartopHas pabota

N3yuyeHne MUKPOCKOTIMYECKOTO CTPOCHUSI KPOBU*.

Tema 8. Tpancnopr Bewmects (35 vaca)

Cepane, ero CTpoeHHE U PETYISALHS eATeTbHOCTH, OONBIION W Malblii KPYTH KpPOBOOOpPAIIEHUS.
Jlumpoobpamenune. [IBmwkeHue kpoBu 1o cocynam. KposiHoe naBiieHue. 3a0oJjieBaHHS OpPraHOB
KpOBOOOpAIICHHUS, UX MPEAYIPEKICHUE.

m JlemoHcTparusi Mojenel cepia YeIoBeKa, TaOJIHIl U CXEM CTPOEHHs KJIETOK KPOBU M OPTaHOB
KpOBOOOpaIeHus.
m JlaGoparopHbie 1 IpaKTUYECKUE PAOOTHI
N3mepenne KpOBSIHOTO NaBICHUS .
OnpeneneHue myiabca U MOJCUET YHCIIa CEPACUHBIX COKPAIICHUI™.
Tema 9. Ipixanue (3 uacos)

[ToTrpeOHOCTH Opranm3ma 4YenoBeKa B KHCIOpOJe Bo3ayxa. OpraHbl ABIXaHHS, UX CTPOCHUE.
JlpixaTenbHble ABMKEHUSA. ['a3000MeH B JIETKUX, TKAHSIX; MEPEHOC Ta30B IPUTPOIUTAMH U TMIA3MOM
kpoBu. Perynsmus neixanus. MIckyccTBeHHOE JbIxaHue. [ 010CcOBO# ammapar.
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m JleMoHcTpamusi MoJieiel ropTaHu, JIETKUX; CXEM, WILTIOCTPUPYIOIIMX MEXaHU3M BJIO0Xa U BBIIOXA;
MIPUEMOB UCKYCCTBEHHOI'O JIbIXaHHUS.
m [Ipaxrtuueckas padbora
Omnpenenenue 4acTOThI JbIXaHUS ™.
Tema 10. [Inmenapenue (4 uacos)
[TuTaTenbHble BellecTBa U MUIIEBbIE MPOAYKTHL. [loTpeOHOCTH uergoBeKa B MHUINE U NMUTATEIbHBIX
BemiecTBax. Butamunuel. [TumeBapenue. Ctpoenne W (YHKIMM OpPraHOB — MHIIEBApEHHS.
[TumeBapuTenbHbIe JKeJe3bl: MeUeHb U MOJKENyA0YHas KeJe3a. DTarnbl MPOoLecCCOB MUIIEBAPEHUS.
HUccneoosanus U. 11. Ilasnosa 6 obracmu nuwesapenusl.
m /leMoHcTpanus Moaenu Topca 4eaoBeKa, MyJsiKeld BHYTPEHHUX OPTaHOB.
m JlaGopaTopHble ¥ IPAKTUYECKUE pabOTHI

Bo3zaeiicTBue xkeny104HOro coka Ha O€lIKH, CIIOHBI Ha KpaxMai®.

OmnpeneneHre HOPM PalMOHAILHOTO TUTAHUS *.
Tema 11. O0men BemecTs u 3Heprun (3 uaca)

OO6mas xapakTepuCTHKa 0OMeHa BemiecTB M 3Hepruu. [lnactuueckuil u sHEpreTHUEecKuii 0OMeH,
UX B3aHMOCBS3b.

Buramunbl. Ix pons B oOMeHe BemecTs. [ unogumamuno3. I unepeumamunos.

Tema 12. Boigenenue (2 uaca)

Koneunble npoaykTel oOmMeHa BemiecTB. Opranbl BblaeneHus. [louku, ux crpoeHue U (QpyHKIUU.
O6pazoBanue Moun. Posb KOXKU B BBIJICTICHUH U3 OpraHU3Ma MPOAYKTOB OOMEHa BEIIECTB.

m /lemMoHCTpanys MOAEIH MOYEK.
Tema 13. Ilokpossl Teaa (3 uaca)

Crpoennie n ¢GyHKIMH KOXH. POIlb KOXKHM B TEIUIOpEryisluU. 3aKkaluBaHUE. | UTHEHWYECKUe

TpeboBaHUs K oieke, 00yBU. 3a001eBaHUS KOXKHU U X MPEAYIPEK ICHHE.

m /leMOHCTpamus cXem CTpOEHUsl KOKHBIX IIOKPOBOB uesioBeKa. [I[pon3BoaHbIe KOXKU.

Tema 14. Pazmuo:xenue u passutue (3 uaca)

Cucrema opraHoB pa3MHOXKEHUS; CTpoeHue u rurueHa. Omnonorsopenue. BuytpuyrpoOHoe pa3Butue,
ponsl. Jlakrauus. Poct u pazsutue pedenka. [InanupoBanue ceMbu.

Tema 15. Boicuiasi HepBHasi AesiTebHOCTD (5 wacos)

Peduiekc — ocHoBa HepBHOU aesTenbHOCTH. Mccrnedosanus M. M. Ceuenosa, U. I1. Ilasnosa, A.
A. Vxmomcrkoeo, Il. K. Anoxuna. Bunbl pednexkcoB. @opmel noBeaeHus. OCOOEHHOCTH BBICIIEH
HEPBHOM NIEATENBHOCTU U TOBeneHUs 4enoBeka. [lo3HaBarenbHble mpouecchl. Topmoxxenue. Tumsl
HepBHOUM cucteMbl. Peub. Mpinuienue. Co3Hanue. buonornueckue putmbl. COH, €ro 3HaueHUE U
ruruena. [ uruena ymctBenHoro tpyaa. [lamsars. Omoruu. OcoOeHHOCTH MCUXUKU YEJIOBEKa.

Tema 16. UestoBeK u ero 310poBbe ( Ha camocmoamenbHoe u3yyeHue, 6 0CHOGHbIX Mmemax)

CobnroieHre CaHUTApHO-TUTHEHWYECKUX HOPM M IpaBWJI 3J0poBOro obpasza xu3Hu. OkazaHue
nepBoil  0BpayeOHOM MMOMOIIM MpPH KPOBOTEUEHHUM, OTPABIEHUU YrapHbIM Ta30M, CIaCeHUU
yTOMAIOIIEro, TpaBMax, 0’KOrax, 0OMOpPOXXEHUH. YKpEMJIEHUE 3/10pPOBbs: JABUTaTelbHAs aKTUBHOCTH,
3akanuBaHue. MaKkTOpbl pUCKA: CTPECCHl, TUIIOJAMHAMUS, NEepeyTOMIIeHHE. BpenHble MPUBBIUKU, HUX
BJIUSIHUE HA 3[J0POBBE UEIIOBEKA.

YenoBek u okpyxarwmas cpena. Okpykaromias cpella Kak UCTOYHMK BelecTB U 3Hepruu. Cpena
oburanus. [IpaBuiia moBeeHUs YeIoBeKa B OKpYysKarollei cpese.

m JlaGoparopHble U TpakTH4YECKHE pabOThHI
N3yuenue npueMoB OCTaHOBKH KalUJUISIPHOTO, apTEPUATHLHOTO  BEHO3HOTO KPOBOTEUECHUN*.
AHan3 1 OIeHKa BIUSAHUS (DAKTOPOB OKPYKAIOIIEH Cpelibl, (aKTOPOB PUCKA HA 310POBbE™.
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9 KITACC

Oo0mas ouosorust
ABTODPBI: B. b. 3axapos, E. T. 3axaposa, H. . Conun
INOACHUTEJBbHASA 3AIIMCKA

[Iporpamma mnpenHasHaueHa s u3ydeHuss npeamerta «OOmas Ouonorus» B 9 Kiaccax
001e00pazoBaTeIbHBIX MIKOJI U PACCYMTaHa Ha 2 yaca KJIACCHBIX 3aHATUH.

[Iporpamma kypca (70 4acoB) MOJHOCTBIO BKJIIOYaeT B ce0d BOMPOCHl MPOTPAMMBI
obmeobpazoBarenbHoi mKoabl ainsi 10—11 knaccoB. B Hell coxpaHeHbI Bce pas3feibl U TEMBI,
u3ydaeMble B cpefHel o0iieo0pa3oBaTenbHON HIKOJIE, OJHAKO COJEp:KaHue KaXJAoro yueOHoro Oioka
YIPOULIEHO B COOTBETCTBUU C BO3PACTHBIMU OCOOEHHOCTSIMHU YHYaILUXCSI U C y4€TOM 00pa30BaTEIbHOIO
ypoBHa. IlpencraBieHo 3HAYUTENbHOE YUCIO JaOOpaTOPHBIX PabOT, NEMOHCTpalMid M IKCKYpPCHUH,
o0Jiervaronmx BOCHpUsATHE ydeOHOoro marepuana. IlocienoBarenbHOCTh M3YUEHHUS] MaTepuaa TakKkKe
CHOCOOCTBYET MHTETpaIK Kypca B CUCTEMY OMOJIOTHYECKOro 00pa3oBaHusl, 3aBepLIaeMoro B 9 kiacce.

[IporpaMMoil mpeaycMaTpuBaeTcs H3Y4YEHHE YYallUMMCS TEOPETHUYECKUX M IPHUKJIAIHBIX OCHOB

oOmieit Owonoruu. B Hell Hamum oTpakeHHWe 3aqayd, CTOSIIME B HACTOAILIEE BpeMs Iepen
OMOJIOTMYECKON HayKOH, pellleHHe KOTOPBIX HAlpaBlIEHO HA COXPAaHEHHE OKPYKAIOLIEH MPHPOIBI U
310pOBbs uenoBeka. Ocoboe BHUMaHHE YAEIEeHO SKOJIOTUYECKOMY BOCITUTAHUIO MOJIOICHKU.
Nzyuenne kypca «OOmias OMONOTHS» OCHOBBIBACTCS HA 3HAHMAX YYANIUXCs, MOIYYCHHBIX TPHU
M3y4YeHUH OWOJOTMYeCKHX AMCHUIUIMH B MJIQAIIMX KiaccaX CpeAHEed IIKOJBI MO CHEelUaIbHbIM
IporpaMMam, U SIBJIE€TCS NPOJOJKEHUEM JTUHUU OCBOEHHUS OMOJIOTMYECKUX TUCLUILINH, HA4aTol B
5 kiacce yuebnukom «lIpuponosenenune» A. A. Ilnemakoa u H. . Conuna, yuebHukom «Kupoii
opranm3m» H. U. Conmna ans ywammxcs 6 kigaccoB M yueOHHMKOM «buomorusi. MHoroo6pasue
#uBbIX oprann3moB» B. b. 3axaposa u H. . Conunna. 3yueHue npeaMera Takx e OCHOBBIBAETCS Ha
3HAHUAX, TPHOOPETEHHBIX HA YPOKaxX XUMHH, (U3UKH, UCTOPUHU, (PU3NYECKOW M SKOHOMHYECKOU
reorpaduu. Cam mpeameT sBiseTcs 0a30BBIM A psfa CIEHMHAIbHBIX TUCIUILINH, W3Yy4aeMbIX
(baKyIbTaTUBHO WJIM WHBIM O00pa3oM B COOTBETCTBHM C MPO(GECCHOHATBLHOW OpPUEHTAIMEH IIKOJIBI,
nuies: (TMMHA3HH ).

JUia noBbIIIEHHS 00pa30BaTEJIbHOIO YPOBHS U IIOJYYEHHsS HABBIKOB IO IPAKTHUYECKOMY
WCIIOJb30BAHUIO TMOJYYEHHBIX 3HAHUM MpOrpaMMoOM NpeAyCcMaTpUBAETCs BBIIOJIHEHUE psga
1a00paToOpHBIX paboOT, KOTOPBIE MPOBOIATCS MOCIE MOIPOOHOTO HHCTPYKTaKa M O3HAKOMIICHHS
yUaluxcsi ¢ yCTAaHOBJICHHBIMHU MTPaBUJIaMU TEXHUKH O€30MacHOCTH.

Jist yriyOneHusl 3HaHUW U pacUIMpEeHHs] KPYro3opa ydalluxcsi PeKOMEHJYIOTCS 3KCKYpPCUU IO
pazznenaM nporpammel: «HacieacTBEHHOCTP M M3MEHYMBOCTH OPTaHHU3MOBY», «IBOJIOLUSA >KMBOTO
Mupa Ha 3emie», «B3zauMooTHomeHus: opraHuzMa U cpeabl. OCHOBBI SKOJIOTUNY», B @aHATOMUYECKHM
My3eit Menakagemuu. C 3T0il ke 1eNbI0 TPEeTyCMOTPEHbI JEMOHCTPALUU U BUI€0(DUIIbMBI.

B mporpamme copmyarpoBaHbl OCHOBHBIEC TIOHATHS, TPEOOBAHUS K 3HAHUSM U YMEHUAM y4alluxcs Mo
OCHOBHBIM OJloKaM HMH(popMauuu. B KoOHIle Kaxaoro pasjena 0003HAUEHbI MEXIPEIMETHBIE CBS3U
Kypca «O01mas 6MosIorus» ¢ IpYruMy U3y4yaeMbIMH IIPEIMETaMU. .

B nporpamme npuBeneH CIMCOK OCHOBHOM, JOTIOJIHUTEIBHON U HAYYHO-TIONYJISIPHOW JINTEPATYPHI.
KypcuBom B 1aHHOM nporpaMme BBIJEIEH MaTepuall, MpeagaraéMblii K U3y4eHUIO B
03HAaKOMHUTEJILHOM IUIaHE.

TEMATUYECKH NJIAH

Hazpanwue Tembl KomaectBo

Beenenue 1

Pa3nea 1. DBoaonns ;kuBoro Mmupa Ha 3emJe

Tema 1.1. MHoroo6pa3sue >xuBoro mupa. OCHOBHbIE CBOWCTBA )KHBBIX 1
ONTAHNRMOR
Tema 1.2. PazButue 6M0ONOrHH B 101apBUHOBCKUNA NEPUOJT 3
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Tema 1.3. Teopus Y. JlapBuHa 0 IPOUCXOKIAECHUHN BUIOB IMTYyTEM 2
€CTECTBEHHOr0 0TOOpa

Tema 1.4. [Ipucnoco0IeHHOCTh OPTaHU3MOB K YCIIOBHSM BHEITHEH CPeJIbl 1
KaK pe3yJbTaT ACHCTBUSI €CTECTBEHHOI0 0TOopa

Tema 1.5. MukposBosronus 2
Tema 1.6. buonorndyeckre nociaeaCTBUS ajganTaiuu. Makpo3BOJIOIHS. 3
CucreMa Mupa

Tema 1.7. BO3HUKHOBECHHE XKHU3HH Ha 3eMJIe 1

Tema 1.8. PazButue xxu3Hu Ha 3eMie
Bcero 17

Pa3zgen 2. CTpykTypHasi Opranu3anms ;KUBbIX OPraHUu3MOB

Tema 2.1. Xumuueckas opraHu3anus KJIeTKu 5
Tema 2.2. OOMeH BemecTB U MpeoOpa3oBaHNe SHEPTHH B KIIETKE 3
Tema 2.3. Ctpoenue u GyHKIIHH KIETOK 6
Tema 2.4. O600maronuit ypok no reme «CTpyKTypHasi OpraHU3aLHsl AKHUBbIX 1
Anrauuevapy

Bcero 15

Paznen 3. PasMHokeHHe U HHAUBHUAYAJIbHOE PA3BUTHE OPraHU3MOB

Tema 3.1. Pa3aMHOXeHHE OpraHu3MOB 3
Tema 3.2. UHauBUgyaabHOE pa3BUTHE OPIraHU3MOB (OHTOICHE3) 3
Bcero 6

Pasznen 4. HacjieicTBEHHOCTh U U3BMEHYMBOCTH OPraHU3MOB

Tema 4.1. 3akOHOMEPHOCTH HACJIEIOBaHUS IPU3HAKOB 9
Tema 4.2. 3akOHOMEPHOCTH U3MEHYUBOCTHU 3
Tema 4.3. Cenexuusi paCTEHUM, )KUBOTHBIX U MUKPOOPIaHU3MOB 2
Bcero 14
Paznen S. BzanmooTHOIIeHHsI OpraHu3Ma u cpeabl. OCHOBBI IKOJI0TMH
Tema 5.1. buocdepa, ee cTpykrypa u GyHKIIUA 9
Tema 5.2. buocgepa u yenoBek 4
Bcero 13
3aksouenne 2
Hroro 68 + 2 peseps

Conep:kanue Kypca
(70 yacos, 2 yaca B HeJ1eJ110)
BBenenue (1 yac)
Mecto kypca «OOmasi OHOJOTHS» B CHCTEME €CTECTBEHHOHAYYHBIX JUCIUIUIMH, a TaKXke B
Omosorndecknx Haykax. Llenw u 3agaun Kypca. 3HadeHWe MpeaMeTa IS OHUMaHHS ¢JIMHCTBA BCEro
KUBOT0, B3aMOCBSI3U BCeX yacTel orochepsl 3emiu.

Pazpgen 1
JdBosouus ;KkuBoro mupa Ha 3emJe (17 yac)
Tema 1.1
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MHuoroo0pa3ue xxkuBoro Mupa. OCHOBHbIE CBOMCTBA KUBBIX OPraHU3MoOB (2 yaca).

EnuHCTBO XMMHUYECKOr0 cocTaBa »HWBOW MaTEpUU; OCHOBHBIE TPYMIbl XHUMUYECKUX SJIEMEHTOB M
MOJIEKYJI, 00pa3yroIIre KUBOE BemecTBO Onocdepnl. KileTouHoe cTpoeHue opraHu3MoB, HACEISIONUX
3emmro. OOMEH BeEIIECTB M caMoperyssinus B Ouoiorudeckux cuctemax. CamMOBOCIPOHU3BEICHHE;
HACJIEICTBEHHOCTh U M3MEHUYMBOCTh KAK OCHOBA CYIIECTBOBAHUS XMBOW martepuu. PocT u pasButue.
Pazapaxkumocts; (Gopmbl  M30MpaTeNbHON peakIWM OPraHW3MOB Ha BHEIIHHE BO3JACHCTBUSL.
PUTMHUYHOCTE ITPOLIECCOB KU3HEAEATEIBHOCTH; OMOJIOTUYECKUE PUTMBI U UX 3Ha4YeHUe. JIMCKpPETHOCTD
’)KHBOT'O BEIIECTBAa M B3aMMOOTHOIIICHHE YaCTH U 1I€JIOr0 B OMOCHUCTEMax. DHEPro3aBUCUMOCTD JKUBBIX
OpraHu3MoB; GOpMbI NOTPEOJICHUS YHEPTUH.

IlapcTBa >XMBOW TIPUPOABI; KpaTKas XapaKTEPUCTHKA €CTECTBEHHOW CHCTEMBI KilacCHU(pUKaIn
’KUBBIX OpraHu3MoB. BuyioBoe pazHoob6pasme.

m JleMOHCTpausi CXeM CTPYKTYPbI HAPCTB KUBOM MTPUPOIBL.
Tema 1.2
Pa3zBurne 0M0JIOrHU B 10AapBUHOBCKHII niepuos (3 uaca)

PazBuTne Owonornu B JOMapBUHOBCKHI Tieproid. [ 'ocmoacTBO B HayKe MpEACTaBICHHH 00
«A3HAYATBHOMN IIeJIECOOOPA3HOCTH» M HEU3MEHHOCTH >XKHBOW mpuponwl. Pabomwer K. Jlumnnes no
cucmemamurke pacmeHull U #HUomHuuvix. Jeonroyuonnas meopusa K. b. Jlamapka.

m JlemoncTpanusi. buorpaguu ydeHbIx, BHECIIIUX BKJIA[ B Pa3BUTHE SBOJIIOIIMOHHBIX UAcH. JKU3Hb U
nesitenbHOCTh JK. B. Jlamapka.
Tema 1.3

Teopus Y. /lapBuHa 0 NPOUCX0XKIAeHNH BUIOB IIyTeM eCTeCTBEHHOI 0 oTdopa (2 uacoes)

IMpennocbuikn BO3HUKHOBeHUs yueHus Y. JlapBuHA: HJOCTHXEHUS B O0JIaCTH €CTECTBEHHBIX HAYK,
SKcneUIIMOHHBIN MaTepuan Y. [lapsuna. Yuenue Y. JlapBuHa 00 HCKYCCTBEHHOM OTOODE.

Vuenne Y. /lapeuHa 0 ecrecTBeHHOM oTOOpe. By — siremeHTapHast SBOTIOIMOHHAS enuHua. Beeobias
WHAYMBHUAYAJIbHASI U3MEHUYMBOCTh U U30BITOYHAS YUCIJIEHHOCTh ITOTOMCTBa. bopr0a 3a cyiiecTBoBaHne
M €CTECTBSHHBIH 0TOOD.

m Jlemonctpanus. buorpadus Y. Japsuna. MapmpyT u KOHKpeTHBbIE Haxoaku Y. JlapBuHa Bo BpeMst
IMyTEIECTBUS Ha Kopadie «buriby.

Tema 1.4

IIpucnocod/1eHHOCTH OPraHM3MOB K YCJIOBMSIM BHELIHEH cpebl Kak pe3yJibTaT J1eiicTBUs
€CTeCTBEHHOIr0 0TOO0pAa (2 uaca)

IIpucniocoburenbHbple OCOOCHHOCTH CTPOEHMs, OKPAacKM Tejla M MOBEACHUs >KMBOTHBIX. 3abora o
notoMcTBe. PU3NOIOTHUECKUE adallTallkH.

Tema 1.5 MukpodBonouusi (2 uaca)

Bua xak reHeTMueckd H30JIMPOBAHHAsl CHCTEMA; PENPOAYKTHMBHAs H30JSILMS U €€ MEXaHU3MBbI.
IlonynsanuoHHass CTpPyKTypa BHAA; SKOJOTHUYECKHME M T'€HETHUYECKHE XapaKTEPHCTUKHU ITOIYJISLIHIA.
HOHYJISILII/IH — DOJICMCHTAapHas JSBOJIOIMOHHAA CIWHUIA. HyTI/I U CKOPOCTH BI/I,ZIOO6paSOBaHI/I$I;
reorpauyeckoe U 3KOJIOTHYECKOe BUI000pa3oBaHuUeE.

m JleMOHCTpalus cxem, WDTIOCTPUPYIOIINX IIPoLiecc reorpadgpuueckoro BUA000pa3oBaHusl; )KUBBIX
paCTeHI/Iﬁ " ) KUBOTHBIX, rep6apI/IeB nu KOJIJIeKIlI/Iﬁ, IMOKAa3bIBarO MNX MHAWBUAYAJIBbHYIO USMCHYUBOCTD
M pa3zHOOOpa3ue COPTOB KYJIbTYPHBIX PACTSHUI U MTOPOJ JOMAIITHUX JKUBOTHBIX, & TAKKE PE3yIbTaThl
MPUCITOCOOJIEHHOCTH OPraHU3MOB K Cpeie OOUTaHUS U Pe3yJIbTaThl BUAOOOPAa30BaHMUs.

m JlaGopaTopHbie U IPAKTUYECCKUE PAOOTHI

H3yuenne npucnocoOIEHHOCTH OPraHn3MOB K cpefie OOuTaHus ™.

H3yueHrne u3MEHYMBOCTH, KPUTEPHUEB BHIA, PE3yJbTAaTOB HCKYCCTBEHHOro OTOOpa Ha copTax
KyJIbTYPHBIX PacTeHHI™.

Tema 1.6
Bbuosiornyeckue nmocsjenacTeus aganranuu. Makpossosonus (2 vaca)

I'maBHBIE HaIpaBICHUS dBOJIIOIIMOHHOIO mporecca. bHomornyeckui mporpecc U OMOJIOTHUECKUN
perpecc (A. H. Ceepuon). Ilytu npoctmwkeHus Owonormyeckoro mnporpecca. OcHo8Hble
3AKOHOMEpPpHOCMU o6071royuu. aMGQPZEHL;Mﬂ, KOHBEpcEeHYUA, napasiieiluim, npaesuia
260IOYUU CPYNN OP2AHUZMOSE.
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Pe3ynpTaThl 3BOMIOIIMN: MHOTOOOpa3We BHIOB, OPraHUYEcKas IeJIecOO00pa3sHOCTh, MOCTEIEHHOE
YCJIO)KHEHUE OPTaHU3aIiH.

m /[eMoOHCTpanuss TIpUMEPOB TOMOJOTMYHBIX W AaHAJIOTUYHBIX OpPraHOB, WX CTPOCHHUS W
MPOUCXOXKIACHUS B OHTOICHE3C, CXEMbl COOTHOIICHUS IIyTEeH MNPOrPECCUBHON OHOJIOTHYECKOMH
SBOJIIOIINH; MaTepHaIOB, XapaKTePUIYIONINX MPeACTaBUTENIEH )KUBOTHBIX U PACTEHUI, BHECEHHBIX B
KpacHyro KHUT'Y U HaXOOsIIIUXCS MOJ OXPaHOU rocyJapcTBa.

Tema 1.7

Bo3nukHoBeHHe KkU3HU Ha 3emuie (I uaca)

OpraHudecKuii MUpP Kak pe3yibTaT SBOJIONNKA. BO3HUKHOBEHHE M pa3BUTHEC KU3HU Ha 3eMiie.
Xumuueckuii, npendbuonmorndeckuii (reopus akagemuka A. WM. OmapunHa), OHMOIOTHYCCKHN U
COLIMAJIbHBIN 3TAITbl Pa3BUTHS )KUBOU MaTEPUHU.

DuIoreHeTUYSCKUE CBSI3U B )KUBOU MPHUPOJIC; €CTECCTBEHHAs KiIacCU(PUKAIUS )KUBBIX OPTaHU3MOB.

| I[eMOHCTpaLII/IH CXEM BO3HHUKHOBCHUA OOHOKJICTOYHBIX SYKapI/IOT, MHOTOKJICTOYHBIX
OpPTraHU3MOB, Pa3BUTHUSA IAPCTB PACTCHUM U )KUBOTHBIX.
Tema 1.8

Pa3Butue xxu3Hu Ha 3emJie (4 uaca)

Pa3Butue xu3HU Ha 3eMile B apXEUCKYIO U IIPOTEPO30MCKYIO 3pbl. IlepBhle cieabl )KU3HU Ha 3eMIIE.
ITosBnenue Bcex COBpPCMCHHBIX THUIIOB OECIIO3BOHOYHBIX IKUBOTHBIX. HCpBI)Ie XOpAOBLbIC. PazButne
BOJIHBIX PACTCHUI.

Pa3Butue xu3HU Ha 3eMJie B NalI€030MCKyI0 3py. IlosBieHne u 3BOMIONUS CYXOITyTHBIX PaCTCHUM.
HaHOpOTHI/IKI/I, CCMCHHBIC IMAalTOPOTHHUKHU, T'OJJOCEMCHHBIC PACTCHUA. Bo3nukHoBeHnEe MO3BOHOYHBIX:
PBIOBI, 3eMHOBOJHBIE, TPECMBIKAIOLINECS.

PazBuTue xku3HU Ha 3eMiie B ME3030MCKYI0 U KalHO30MCKYIO 3phl. [losiBIeHre u pacopocTpaHeHUe
IIOKPBITOCEMCHHBIX paCTeHI/Iﬁ. Bo3nukHoBeHHE IITHULL U MIJICKOIIMTArOIIMX. IlossBnenue wu pa3sBUTHUC
IPpUMAaTOB.

ITpoucxoxxnenue uyenoBeka. MecTo yenoBeka B KHMBOUM mpupoae. CHUCTEMaTUYECKOE ITOJIOKEHUE
Bunxa Homo sapiens B cucreme >KMBOTHOro mupa. IIpH3Haku M CBOMCTBA YEJIOBEKA, MO3BOJISIOIINE
OTHECTH €TI0 K pa3IMYHbBIM CHCTCMATHUYCCKUM TIpPYyIIIaM HapCTBa XMUBOTHBIX. CTaI[I/II/I 9BOJIFOIITUN
4eJ0BEKa: NPEBHEUIIINN YETIOBEK, JPEBHUI YEJIOBEK, IIEPBBIE COBPEMEHHBIC JIFOU.

CaoiicTBa 4yenoBeKa Kak Ouosiornyeckoro Buaa. [lomyssimuoHHasi CTpykTypa Buaa Homo sapiens;
YeJIOBEYECKHE pachl; pacooOpa3oBaHME; €IMHCTBO MPOMCXOXKAECHUsS pac. AHTHHay4Has CYLIHOCTb
pacusma.

m JlemoHcTpauus penpoaykuuid kaptud 3. bypuana, orpaxkaomux ¢ayHy U GIOpy pa3IndHBIX 3P
U [IEPUOJIOB; CXEM Pa3BUTHUS LAPCTB KUBOU NPUPO/Ibl; OKAMEHEIOCTEN, OTIIEYaTKOB PACTECHUN B
JpEeBHUX Nopoaax. MoJienu cKeJIeTOB YeJI0BEKA U II03BOHOUYHBIX )KMBOTHBIX.

] Ocnosuvie nowsmusi. buonorus. JKuzHb. OCHOBHBIE OTJIWYHS KHUBBIX OPraHU3MOB OT
00BEKTOB HEXKHUBOW NMPUPOALL. YPOBHU OpraHu3allvu KUBoi Matepun. OOBEKTHI U METOABI U3YUCHUS
B Omosioruu. MHOTOOOpa3ue KUBOTO MHPA.

Opomrouus. Buj, nomynsanus; ux kpurepuu. boprda 3a cymectBoBanue. EcTecTBeHHbIN 0TOOP Kak
pe3ynbTaT 00pbOBI 32 CYIIECTBOBAHUE B KOHKPETHBIX YCIOBUSAX Cpelibl 0OOUTaHUs. «BOIHBI )KU3HNY.

MakposBomronst. buonornueckuit mporpecc u Ouonormdeckuid perpecc. Ilytu noctuxeHus
OMOJIOTHYECKOTO TIporpecca; apoMopd03bl, UANOATANTAIIUH, O0IIIAs IeTeHEpaIUs.

Teopus akagemuka A. 1. OnapuHa o IpOUCX0K/I€HUHU )KU3HU Ha 3eMIIe.

Pa3BuTHe XMBOTHBIX W pacTeHUW B pa3IM4HbICe NMEpPUOJBI cyliecTBoBaHUs 3emud. [locteneHHoe
YCIOKHEHUE OPraHM3aIluU U TPUCIOCOOTICHHE K YCIOBHUSM CpPEJbl )KMBBIX OPTaHHU3MOB B IPOILIECCE
somonnu. [Ipoucxoxkaenue denoBeka. J[BHKyniue cuibl aHTpororeHesa. Pons Tpyaa B mporecce
MpeBpalieHus 00e3bsHBI B UeJIoBeKka. YemoBedeckre pacel, UX eIMHCTBO. KpuTuka pacusma.

B Vumenusa. O0BSCHATH C MATEPUATIUCTUUECKUX MO3UILIMM MPOIeCC BOZHUKHOBEHUS KU3HU Ha 3emiie
KaK €CTECTBEHHOE COOBITHE B I[EMH IBOJIOLMOHHBIX MPEe0Opa30BaHU MaTEPHUH B IIEJIOM.

OOBSACHATD OCHOBHBIE CBOWMCTBAa JKHMBBIX OpPraHM3MOB, B TOM 4HCIIE IpPOLECChl MeTabonu3Ma,

CaMOPETYJISILUIO; IOHITHE TOMEOCTAa3a KaK pe3yJbTaT 3BOJIIOLUHU )KUBOW MAaTEPHH.
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Hcnonp3oBaTh TEKCT Y4yeOHHMKA M JPYTUX Y4YeOHBIX MOCOOMM [UIsi COCTaBJICHHS TaOuI,
OTpaXkarolUX ATambl Pa3BUTUSA KU3HM Ha 3emile, CTaHOBJIEHHUs uesioBeka. lcronb30BaTh TEKCT
yueOHHMKa Ui padOThI C HATypaIbHBIMU 00BeKTaMu. JlaBaTh apryMEHTHPOBAHHYIO KPUTHKY pacu3Ma.
] Mexmnpenvernble cBi3u. Heopraunuueckas xumus. Kucnmopon, Bomopon, yriepon,
aszot, cepa, hocdop u Apyrue 3eMeHTH nepuoandeckon cucremsl J{. 1. MenneneeBa, X OCHOBHBIE
CBOMCTBA.

Opranunueckasa xuMmusi. OCHOBHbBIE TPYIIIBI OPraHUYECKUX COEAUHEHUMN.

Ouszuka. MoHnsupyroiiee n3iydeHue; NOHITHE O J03€ U3TyYeHUs U OMOJIOTMYECKOM 3alIuTe.

Actponomusi. Opranuzanus 1iaHeTHbIX cucteM. ConHeyHast cucTema; ee CTpykrypa. Mecro
maHeTsl 3emiid B COHEYHOW CUCTEME.

Uctopus. Kynerypa 3anagnoit EBponsl koHna XV — nepsoii nonoBunsl XVII B. KynsTypa
MepBOro Neproia HOBOH uctopuu. Bennkue reorpaduueckue OTKPBITHS.

DOxkoHOoMHYecKass reorpacdus 3apybexnbix crpaH. Hacemenume wmmpa. [eorpadus
HaceJeHUsl Mupa.

@usnueckas reorpadusga. Mctopus KOHTUHEHTOB.

PA3JIEJ 2
CTpyKTypHasi OpraHu3anus ;KUBBIX OPraHu3MoOB (15 yacos)
Tema 2.1
XuMHYecKasi OpraHnu3anus KJjieTku (5 uaca)

DNeMEHTHBIN CcOCTaB KJIETKU. PacnpocTpaHEHHOCTh 3JEMEHTOB, UX BKJIAJ B 0Opa3oBaHME >KMBOU

MaTepud U OOBEKTOB HEXKUBOW MPUPOJb.. MaKpOdIeMEeHThl, MHUKPOIJIEMEHThl, HMX BKIal B
o0pa3oBaHNE HEOPTaHUYECKUX U OPTAHUYECKUX MOJIEKYJI )KUBOTO BEIIECTBA.
Heoprannueckne MoieKyibl )KHBOTO BEIIECTBA: BOJA; XUMUUYECKHE CBOMCTBA M OMOIOTUYECKAs POIIb.
Conn HEOpraHMYeCKHX KHCIOT, MX BKJIaJ B OOECHEYEeHHE TIPOILECCOB >KU3HEICATEIBHOCTH U
nojajep:kanue romeocrasza. Poib KaTHOHOB M aHHOHOB B 00ECTIEUEHUU MTPOIIECCOB JKU3HEIEATETHbHOCTH.
OcMoc 1 0CMOTHYECKOE JaBJIEHNE; OCMOTHYECKOE MTOCTYIIEHUE MOJIEKYH B KIETKY.

Opranuueckue MOJEKYJBl. Bbuonormdeckue TmodMMepbl — O€JKW; CTPYKTYpHasi OpTaHU3alus.
DyHKUN OEJIKOBBIX MOJIEKYJ. YTiieBoabl. CTpoeHHne u Oumonorndeckas poib. KUpbl — OCHOBHOM
CTPYKTYPHBIH KOMIIOHEHT KJIETOYHBIX MeMOpaH u ucTOYHUK »dHepruu. JJHK — wmomekymnsl

HacneAacTBeHHocTu. Penymnukanus JIHK, nepemaya HacneacTBeHHON WH(GOpMAIIUM U3 MMOKOJICHUS B
nokoJsieHue. llepenaya HacneacTBeHHOW MHGOpMAaMU U3 siApa B UTomjasmy; Tpanckpunuus. PHK,
cTpykTypa u ¢pyskunu. MaHdopmaunonasle, TpaHCIOPTHBIE, pubocomanbabie PHK.

m /lemoHCTpalys 00bEMHBIX MOJIeTIed CTPYKTYPHOM OpraHU3aluy OMOJIOTHYECKUX MOJIMMEPOB: OEIKOB
U HYKJIEMHOBBIX KHCJIOT; UX CPaBHEHHE C MOJIEISIMH UCKYCCTBEHHBIX TTOJIMMEPOB (TTOJIMBUHUIIXIIOPHU).
Tema 2.2

OO0MeH BellecTB U peoGpa3oBaHune YHepruu B Kierke (3 uaca)

OOMeH BelIeCTB M MpPEBpallCHUE HEPruM B KIETKe. TpaHCHOPT BEIIECTB Yepe3 KIECTOYHYIO
MmeMOpany. I[IuHO- U (aronuro3. BHyTpuKIeTOUYHOE MHIIEBApEHWE MW HAKOIUIEHUE JHEPTHUH;
paciieryieHue rifoko3sl. buocuHTes 0enkoB, )KUPOB U YyTIIEBOJAOB B KIIETKE.

Tema 2.3
Crtpoenue u pyHKUUN KJIeToK (6 uacos)

IIpokapuornueckre kiaeTku; popma u pazmepsl. CTpoeHHE LHUTOIIIa3Mbl OAKTEPHUATIBHON KIIETKH;

opraHuzaumsi Metadomu3ma y npokapuor. ['eHermyeckuii anmapar Oaktepuil. CriopooOpa3zoBaHHUE.
Pa3zmHoxeHne. MecTo U posib IPOKapHUOT B OMOIIEHO3aX.
OykapuoTnyeckass KieTka. lluroruiazmMa sykapHOTHYECKOW KieTkH. OpraHeimisbl OUTOILIa3MBI, HX
crpykrypa u ¢yHkunu. lluTockener. BxitoyeHus, 3Ha4eHHE M POJb B METa0OJM3ME KIETOK.
Kierounoe simpo — HeHTp ymnpaBieHUS >KU3HEASSITEIbHOCTHIO KIETKH. CTPYKTYpbhl KJIETOYHOTO
sapa: simepHas o0o00YKa, XpomaThH (TeTEepOXpPOMAaTHH), SAPBIIKO. (OCOOEHHOCTH CTPOEHHS
pacTUTENBHOMN KIIETKH.

Jenenmne kierok. KileTkm B MHOIOKIIETOYHOM opraHusMme. [lonsmue o ouggepenyuposxe
KIemOK MHO2OKAemoUunoeo op2anusma. Mumomuueckuii yuxi: unmepgasa, peoyniuKkayus
HAHK,; mumos, ¢hazel mumomuueckoco oeneHust U npeoopaszoeanusi Xxpomocom, ONOIOrnIecKumn
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CMBICJI M 3HA4YCHHC MHUTO3a (6CCHOJ'IOC Pa3SMHOXCHHUE, POCT, BOCIIOJIHCHUE KIICTOYHBLIX IIOTCPH B
(pU3UOIOTHYSCKHUX U MATOJOTHUYECKUX YCIOBHSIX).

Knemounas meopust CmpoO€eHUsl OpcaHU3IMOB.
| I[CMOHCTpaHI/IH. HpI/IHHI/IHI/IaJ'II)HI)IG CXEMBbI YCTpOﬁCTBa CBCTOBOI'O U 3JICKTPOHHOI'O MUKpPOCKOIIA.
CxeMbI, HILTIOCTPUPYIOIINE METOABI TIPErmapaTUBHON OMOXUMHY U UMMYHOJIOTHH. MOIeTN KIIETKH.
CXeMBI CTPOCHHUS OPTraHOMUIOB PACTHUTEIHFHON M JKUBOTHOU KJIIETOK. MUKponpemnapaThl KJISTOK
paCTCHHfI, KHUBOTHBIX U OOJHOKJICTOUYHbBIX FpI/I6OB. q)I/Il"ypBI MHUTOTHYECKOI'O ACJIICHHUA B KIIECTKAaX
KOpEIIIKa JTyKa 10l MUKPOCKOIIOM M Ha cxeMe. MaTepuairsl, pacCKa3bIBaroIIie o Onmorpapusax
YY€HBIX, BHECIINX BKJIaJ B pa3BUTHUC KJICTOYHOM TEOPHUU.

m JlaGopaTtopHas pabota

N3yuenue kineTok 6akTepuil, pacTeHUI U )KUBOTHBIX HA TOTOBBIX MUKpOIIpenaparax™®.

n OcHognvle nonamus. OpraHU4ecKre U HEOPraHWYeCKUE BEIECTBA, 00pa3yIoIIUe CTPYKTYPHBIC
KOMITOHEHTHI KjIeTOK. [IpokapuoThl: OakTepun U CHHE3eNeHble BOJOPOCIU (LUAaHOOAKTEPUH).
DyKapuoTHYeCKasi KJIETKa; MHOT000pa3ue JyKapUOT; KIETKU OJHOKIECTOYHBIX M MHOTOKJIETOYHBIX
opranuzMoB. OcOOEHHOCTH PACTUTENbHON W >KMBOTHOHM KJIETOK. SApo M uuronigasmMa — TJaBHbIE
COCTaBHbIE YacTH KJIeTKd. OpraHoujpl 1uTOmIa3Mbl. Bxmouenus. Xpomocombl. Kapuorur.
MuroTthueckuii UUKI; MHUTO3. bHOJOrnueckuid cmpici MHUTO3a. [loOXKeHWs KIETOYHOU Teopuu
CTPOCHHUSI OPTraHU3MOB.

B Vuenusa. OObSICHATh PUCYHKH U CXEMBI, IIpeJcTaBIeHHbIC B yueOHrKe. CaMOCTOSTENbHO
COCTaBJISITh CXEMBI IIPOIIECCOB, MPOTEKAIOIIUX B KIETKE, U «IIPUBA3BIBATHY» OT/CJIbHBIE UX ITAMBI K
Pa3IMYHBIM KJIETOYHBIM CTPYKTypaM. MuocTpupoBaTh OTBET NPOCTEHIIMMHU CXEMaMH U PUCYHKAMH
KJICTOYHBIX CTPYKTYp. PaboTarh ¢ MEUKPOCKOIIOM M U3TOTOBJISTH MPOCTEHIIINE MpeTapaThl AJIs
MHKPOCKOIHYECKOTO UCCIETOBAHUS.

m Mexmpenmerssie cBsi3u. Heopranuueckas xumus. Xumudeckue cBia3u. CTpoeHue
BemecTBa. OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU.

Opranuueckas xumus. [[puHIUNB OpraHU3alMU OPraHUYECKUX COCAMHEHUM. YTIEBOIbI,
KUPBI, OCIKHU, HYKJIEUHOBBIE KHCIIOTHI.

®usuka. CBoiicTBa KUAKOCTEH, TEIJIOBbIE ABJIECHUS. 3aKOHBI TEPMOJIUHAMUKH.

KonTpoJibHO - 0000mawmuii ypok. (1 1ac)

PA3JEJ 3

Pa3mHokeHNe 1 MHAUBUAYAJBHOE Pa3BUTHE OPraHu3MoOB (6 uacoes)
Tema 3.1
PasmHoxkeHune opranusmos (3 uaca)
CymHocTh U QOpMBI pa3MHOXKEHHUS OpPraHU3MOB. becronoe pa3MHOXKEHHE PACTEHUH M KUBOTHBIX.
[TonoBoe pa3sMHOKEHHE KUBOTHBIX W PACTECHHI; 00pa30BaHUE TMOJOBBIX KIETOK, OCEMEHEHHE H
OIJI0I0TBOpeHUe. buonormdeckoe 3HaYeHHE IMOJOBOTO pa3MHOXKeHUs. [ a-memoeenes. I[lepuoosi
00pa306aHUst NOJIOBLIX KIEMOK. PA3MHOJCEHUEe, pOCM, co3pesanue (Mmetio3) u gopmuposanue
nonosvix knemox. Ocobennocmu cnepmamoczenesa u ogozeresa. OmnoaoTBOPESHHUE.
m /leMoHCTpanus 1maakaToB, WILTIOCTPUPYIOLIUX CIIOCOOBI BEIr€TaTUBHOT'O PA3MHOXKEHHUS TIT0/TI0BBIX
JIepeBbEB U OBOIIHBIX KYJIbTYp; MUKPOIIPENapaToB SUIEKIETOK; (hoTorpaduii, OTpakaronnx
paszHooOpa3ue NOTOMCTBA Y OJJHOU Mapbl pOAUTENEH.
Tema 3.2
NuanBuayaabHoe pa3BuTHE Opranu3Mos (oHTorenes) (3 uaca)

OMOpHOHANBHBIA TEPUOa pa3BUTUA. OCHOBHblE 3aKOHOMepHOCMU OpOoONeHus;, 0Opazoeanue
OOHOCNOUHO20 3apoodviwia — Oaacmynvl. I acmpynayus, 3aKOHOMEpHOCMU 00paA308aHUs
08YCNIOUH020 3apooviwia — 2acmpynvl. llepsuunslii opecanozenHe3 u  OalbHeUulas
ougpepenyuposrxa mramnei, opeanos u cucmem. IToctomOproHanbHbIN nepro pazBuTus. Popmbl
MMOCTAMOPHUOHATILHOTO Teproaa pa3BuTusa. Hempsimoe pa3BuTHE; MOJHBIA M HEMOJHBIA MeTaMopdo3.
buonornueckuii cMmpict pa3BuTus ¢ metamopdosom. [Ipsmoe pazputue. CrapeHue.

OO0mue 3aKOHOMEPHOCTH pa3BUTHS. buoreHeTHYe CKuii 3aK0H.
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Cxo0cmeo 3apoodviuieti u dMOpuoHaivHas oueepeeHyus npuznaxkos {zaxon K. bspa).
buocenemuuecxuu 3zaxon (3. Il'exxenv u K. Miwoanep). Pabomwr A. H. Ceeepyosa 06
IMOPUOHANLHOU USMEHYUUBOCUL.

m JlemoHcTpanus Tabaul, WUTIOCTPUPYIOLIUX Mpoliecc MeTaMop(o3a y YWICHUCTOHOTHX,
MMO3BOHOYHBIX (3KECTKOKPBUIBIX M YEIIYHYaTOKPBUIBIX, aM(DuOMii); TaOIHI], OTPaXKarOMIMX CXOACTBO
3apoJibliiell TO3BOHOYHBIX JKUBOTHBIX, & TAKXKE CXEM MpeoOpa3oBaHuUs OPraHOB U TKaHeH B (uiioreHese.
Ochognvle  nouwsimusi. MHorooOpasue ¢GOpM H  PacpOCTPAHCHHOCTh OECTOJIOro  pa3MHOMKEHHUS.
buonorunueckoe 3HaueHue Oecnosioro pasmHokeHus. [lonoBoe pasMHOXKEeHHE U ero OHOJIOrHYecKoe
3HaueHue. ['amerorenes; Meiio3 u ero Guosoruueckoe 3HaueHue. OmIog0TBOpEHHE.

B Vuenus. OOBSICHATH MpOLIECC Me03a U APYrue 3Tanbl 00pa30BaHUS MOJOBBIX KIETOK, UCIOJIb3YS
CXEMBbI U PHUCYHKH U3 ydeOHHKA. XapaKTepU30BaTh CYIIHOCTh OECIOJIOTO U MOJIOBOTIO
Pa3MHOXKEHHS.

m Mexmpeamersble cBsi3u. Heopranunueckas xumud. OxpaHa Ipuposl OT BO3AEHCTBUSA
OTXO0/I0B XUMUYECKUX MPOU3BOJICTB.

duzuka. DIeKTpoMarHuTHoe mnoJie. MoHuszupyroiiee u3iiydeHHe, MOHATHE O J03€ H3IYy4eHUs U

OHMOJIOrMYEeCcKOM 3aluTe.
PA3EJ 4
HacyieAcTBEHHOCTh M M3MEHYMBOCTH opranusmos (14 uacos)
Tema 4.1
3aKOHOMEPHOCTH HacJIeJOBAHUSI MPU3HAKOB (9 uacoe)

OtkpoiTie ['. MenaeneM 3akOHOMEPHOCTEN Hacael0BaHus Mpu3HakoB. [ MOpugoIOrnuecKkuii MeToa
M3yUYCHHS HACIEACTBEHHOCTH.

I'enemuueckoe onpedenenue noia.

lenotun kak 1ejocTHasE cucteMa. B3anMoneicTBHE alIeNbHBIX M HEAUIEIBHBIX TE€HOB B
OTpeieNICHUH MPU3HAKOB.

m JlemoHcTpanusa. KapTel XxpomocoM 4esnoBeka. Po1ocI0BHbIE BBIIAIOIUXCS IIPEACTABUTENICH
KYJIbTYpbl. XpOMOCOMHBIE AHOMAJIMH Y€I0BeKa U X (DEHOTHUIIHYECKUE MPOSBICHUS.

m JlabGoparopras pabora

Perienue reHeTnyeckux 3a/1a4 U COCTaBIEHUE POJIOCTOBHBIX.

Tema 4.2

3aK0OHOMEPHOCTH U3MEHYUBOCTH (3 uacos)

OcHoBHBIE (HOPMBI U3MEHYUBOCTH. [ €eHOTUTTMYECKAsi ©3MEHYUBOCTh. MyTaruu. 3HauyeHue MyTaiui
JUIsT TPaKTUKU CEIbCKOro Xo3siicTBa W OmoTexHojoruu. KomOMHaTHMBHAasT HM3MEHYHBOCTb.
DBOJIOIMOHHOE 3HAYEHNE KOMOMHATUBHON M3MEHYUBOCTH.

deHoTUNNYECKAsA, WX MOAUPUKAIMOHHAS, U3MEHYUBOCTh. POoNb ycla0BHil BHEWIHEH cpeasl B
Pa3BUTHU U TIPOSIBICHUU NMPU3HAKOB U CBOWCTB.

m /lemoncrpanus. [Ipumeps! Moan(UKaIMOHHON H3MEHUYUBOCTH.
m JlaGoparopHas pabota

[TocTpoenue BapuaniMoOHHOW KPUBOU (pa3Mephl JUCTHEB PACTCHUM, aHTPOIIOMETPUUECKHE JaHHBIE

y4daluxcs).
Tema 4.3
CesiekUsi paCTeHUii, )KHBOTHBIX 1 MHUKPOOPranu3mMoB (2 vaca)

Llenmpuvl npoucxoxcoenus u mHo2oobpasus kyibmyphelx pacmenuti. CopT, Mopoja, MITaMM.
MeTonbl CeNneKIMn pacTeHUW U KUBOTHBIX. JIOCTH)KEHHMSI U OCHOBHBIE HAlpaBJEHUsS COBPEMEHHOMU
CEJICKIINH. 3HAaUYCHHE CEJIEKIINH ISl Pa3BUTHS CEIIbCKOXO03UCTBEHHOTO MPOU3BOICTBA, MEIUIIMHCKOM,
MUKPOOUOTIOTUYECKON U IPYTUX OTPaCiIei MPOMBIIUICHHOCTH.

m JlemoncTpamus. CpaBHUTENBHBIM aHalW3 TMOPOJ JOMAIIHUX J>KHBOTHBIX M COPTOB KYJIbTYPHBIX
pacTeHMil M uX AUKUX npenkoB. Koiuieknuu u mpenapatsl COPTOB KYJIbTYPHBIX PacTEHUI,
OTJINYAOIINXCI HAaNOOJIBIIEH TI0I0OBUTOCTBIO.
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Ocnosnvle nonwsamus. I'eH. I'eHOTUII Kak cuUCTeMa B3aUMOJEHCTBYIOLUMX T'€HOB opranusma. IIpusHax,
CBOMCTBO, (heHOTHI. ['eHETHUECKOE OMpEeNeNieHHne ojla Y )KUBOTHBIX W pacTeHuid. Hacnencreennas u
HEHACJIEJICTBEHHAs  M3MEHYMBOCThb.  MyTanMoHHas W  KOMOMHATHBHAas  HM3MEHYUBOCTH.
Monuduxanuu; Hopma peakuuu. Cenekuus; rudpuausanus u otoop. 'ereposuc u nonuniaonus, ux
3HaueHue. Coprt, MOpoJa, MTaMM.

m Vumenus. OObACHATh MEXaHU3MBbI [I€pEJaun IPU3HAKOB U CBOMCTB M3 MOKOJEHHUS B ITOKOJIEHHUE, A
TaK)X€ BO3HHUKHOBEHHE OTJIMYMHA OT POAUTENBCKUX (GOpM Yy MOTOMKOB. COCTaBIATH MpoCTeHmmne
POJIOCIIOBHBIE U pelIaTh TeHeThdyeckue 3a1aun. [lonnmaTh HEOOXOJUMOCTh Pa3BUTUS TEOPETUUECKON
TeHETUKH W TPAKTUYECKOH CeJNeKUMH JUIsl MOBBIIEHUS 3()()EKTUBHOCTH CEIbCKOXO3SHCTBEHHOTO
IIPOM3BOACTBA U CHUXKEHUS c€0eCTOMMOCTH IPOI0BOJILCTBUS.

m Mexnpenvernele cBi3u. Heopranuueckas xumus. OxpaHa HNPUPOIBI OT BO3AECHCTBUSA
OTXOJI0B XMMUYECKUX IIPOU3BOJICTB.

Opranumueckas xumua. CrpoeHue U (GYHKIUHM OPraHUYECKUX MOJIEKYJT: OemKH,
nyksienHoBbIe kuciotsl (JJHK, PHK).

®uszuka. JUMCKPETHOCTh »dJIEKTpUUYECKOro 3apsjga. OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON
Teopuu. PenrrenoBckoe usnydenue. [lonsatue o 1o3e u3nydyeHuss 1 GMOJIOrMUECKOi 3amuTe.

PA3JIET 5
B3aumooTHouieHusi opranusmMa u cpeabl. OcHoBbI 3k0J10ruM (13 uacos)
Tema 5.1
Buocdepa, ee crpykrypa u pyuknun (9 uaca)

buochepa — sxuBas oOomouka miaHeTsl. Ctpykrypa Ouocdepnl. Komnonenmol Ouocgepol:
JHcuUBoe eeujecmeo, 8U0080ll COCMAs, pasHoobpasue u 6k1ao 6 buomaccy, 6UOKOCHOE U KOCHOe
sewecmeo ouocgepvr (b. U. Bepnaockuii). KpyroBopoT BemecTB B mpupojae. EcrecTBeHHbIE
coo0IlleCTBA JKUBBIX OpraHu3moB. buoreoneHo3sl. KoOMIOHEHThl OMOreol€HO30B: MPOIYLEHTHI,
KOHCYMEHTBI, pelylleHThl. broleHo3bl: BU10BOE pa3HOOOpa3ue, INIOTHOCTh MOMYJIALMMA, Ouomacca.

Abunornyeckue (axkTopel cpensl. Pons TemrepaTypbl, OCBEHICHHOCTH, BIQKHOCTH M JAPYTUX
(GakTOpOoB B JKU3HEAEATEIBHOCTH COOOLIecTB. VIHTEHCHMBHOCTh JeMCTBUS (akTopa cpeabl;
orpannuyuBaromuii hakrop. BzanmoneiicTBue GakTopoB cpenbl, Ipeaessl BBIHOCIHBOCTH. bruoTnueckue
¢baxTopsl cpeapl. Llenu u cetn nutanus. IKonocuueckue nupamuowvl: yucen, 6UoMaccyl, IHepul.
Cwmena 6uoneHo30B. [IpuunHbl cMeHbI OMOIIEHO30B; (POPMUPOBAHUE HOBBIX COOOIIECTB.

@®opMbl B3aUMOOTHOILIEHUH MEXJy opraHnu3smMamu. [lo3UTHBHBIE OTHOIIEHUS — CHUMOHO3:
MyTyalau3M, Koolepauus, KOMMEHCAIu3M. AHTHUOMOTHYECKHE OTHOLIECHMS: XHUIIHUYECTBO,
Mapa3suTU3M, KOHKypeHIHs. HeliTpanbHble OTHOIIEHUS — HEUTPAIU3M.

m /lemoHCTpauus: a) cxeM, WUTIOCTPUPYIOIINX CTPYKTYpY Orochepsl 1 XapaKTepU3yIOINUX
OT/EJIbHBIE €€ COCTABHBIE YACTH, TAOIHUI] BUAOBOIO COCTaBa U pa3HOOOPa3Hs KHUBBIX OPraHU3MOB
Oonocdepsl; cxeM KpyroBopoTa BEIIECTB B MPUPO/IE;

0) KapT, OTPAXKAIOIINX FE€OJOTMYECKYI0 UCTOPUIO MAaTEPUKOB; PacpoOCTPAaHEHHOCTH OCHOBHBIX
OMOMOB CYIIIH;

B) 1uadmibMoB U KuHoduibsMa «buochepay;

I) IpUMEPOB CUMOM03a MPEICTaBUTENEH PAa3TUYHBIX [[APCTB )KMBOM MPUPOJIBI.

m JlaGopaTopHbie U MpaKTHYECKUe paOOTHI

CocraBieHue cxeMm mepeAayd BEIIeCTB U 3HEpruu (Lened nuTaHus)™.

N3ydyeHne u onucaHue dKOCUCTEMBI CBOEH MECTHOCTH, BBISIBIEHME THUIIOB B3aMMOJEHCTBUS PA3HBIX
BHUIOB B JaHHOW dKOCHUCTEME™.

Tema 5.2

Buocdepa u uenosek (4 uaca)

IIpupoansle pecypchl M UX UCIOJIb30BAHUE.

AHTponoreHHble ()aKTOpbl BO3AEUCTBUA Ha OMOLIEHO3HI (pOJib YelloBEeKa B MPUPOJE); MOCIEICTBUS
XO3SIMCTBEHHOM JesATeNIbHOCTH YenoBeKa. [Ipo0iaeMbl palimoHaIbHOTO MPUPOIONOIb30BAHMS, OXPaHbl

29



NPHUPOJBI: 3alUTa OT 3arps3HEHUN, COXpaHEHUE STAJOHOB M MaMATHHKOB MPUPOABI, oOecrieueHue
IPUPOAHBIMU PECYPCAMHU HACEIICHHUS IIIIAHETHI.

m /lemMoOHCTpamus KapT 3a10BEHBIX TEPPUTOPUNA HALIEH CTPAHBI.

m [IpakTH4yeckas padoTa

AHanu3 U OLEHKA MOCIEICTBUH IeATEIbHOCTH YeJIOBEKa B 3KOCUCTEMAX *.

m Ocnosnvie nonamus. buochepa. buomacca 3emnu. buonornyeckas npoayKTUBHOCTb. JKuBoe
BELIECTBO U ero pyHKUKU. buonoruueckuii KpyroBopoT BEUIECTB B IPUPOAE. DKoJIorus. BHemHss
cpena. Dxosoruyeckue GpakTopsl. AOHOTHYECKHE, ONOTHYECKHUE U aHTPOIIOT€HHBIE (PaKTOPHI.
DKOJIOTUYECKUE CUCTEMBL: OMOTeoLeHO03, OMOLEH03, arporieHo3. [IpoylieHThl, KOHCYMEHTHI,
peayuenTbl. CaMmoperymsinus, cMeHa OMOIEHO30B U BOCCTaHOBIICHHE OHOIIEHO30B.

Bo3zaeiictBue uenoBeka Ha Omocdepy. OxpaHa mpupoibl; OMOTOTHYSCKUM W COLUATBHBIA CMBICI

COXpaHEHHMS BHJOBOTO  pa3HOOOpa3uss  OHWOIEHO30B. PanmoHanbHOE  HPUPOIOINONIB30BAHUE;
HeycuepraeMbple M HcuUeplaeMble pecypchbl. 3aloOBEIHUKH, 3aKa3HMKH, napku. KpacHas kHwura.
buonuka.
] Ymenus. BeIIBIATh NPU3HAKKU IPUCIOCOOJIEHHOCTH BUAOB K COBMECTHOMY CYILIECTBOBAHUIO B
9KOJIOTMYECKUX CHUCTEMax. AHaJM3MpOBaTh BHUAOBOH COCTaB OMOLIEHO30B. BbliensarTh oTaenbHbIE
(GopMbI B3aMMOOTHOILIEHUH B OMOLIEHO3aX; XapaKTepU30BaTh MUILEBbIE CETU B KOHKPETHBIX YCIOBHSIX
oOuTaHusl.

[IpuMeHsATh Ha MpaKTUKE CBEJACHUS 00 3KOJIOTMUECKHX 3aKOHOMEPHOCTSX B MPOMBIIUICHHOCTH U
CEJIbCKOM XO3SIMCTBE /I IPaBUILHON OpraHU3alliy JIECOBOJICTBA, PhIOOBOACTBA U T. 1., a TaKXKe JJIs
pelIeHHss  BCEro  KOMIUIEKCA  3a/7ad  OXpaHbl  OKpY)KAloILIeH cpelbl W PalUMOHAIBHOIO
HIPUPOOIIOIH30BAHUS.

m MexnpeametrHsie cBsA3u. Heopranunueckas xumus. Kuciaopon, cepa, a3or, ¢pocdop, yriepon,
HX XUMHUYECKue cBoicTBa. OxpaHa IPUPO/Ibl OT BO3AEHCTBUS OTXOA0B XMMUYECKUX ITPOU3BOJICTB.
dusunueckas reorpadpusa. Knumar 3eMinu, KimmaTudeckas 30HAJIbHOCTb.

®usuka. [TonsiTue o 103€ u3nyyeHuss U OMOJIOTMUYECKOM 3alluTe.
3akiouenne (2 uac)

Pe3epBHoe Bpems1 — 2 yaca.

TPEBOBAHMSI K YPOBHIO IOJAI'OTOBKHA YUAIIUXCS1, SAKAHUYNBAIOIINUX 9 KJIACC

B pe3ynemame uzyuenua npeomema yuaujuecsa 9 Kiaccoe 001x4#cHbL .

3HATH/IIOHUMATDH

* 0COOCHHOCTH XU3HU KaK (POPMBI CYyIIIECTBOBAHUSI MaTEPHH;

* ponb GUBMUECKUX U XUMUYECKUX MPOIIECCOB B KUBBIX CUCTEMaX Pa3NIMYHOTO MEPAPXHUUYECKOTO
YPOBHS OpraHU3aIluu;

* hyHIaMEHTATbHBIC TOHATHS OUOIOTHH;

* CYIITHOCTH MPOIIECCOB OOMEHA BEIIECTB, OHTOIe€HE3a, HACJIEACTBEHHOCTH U U3MEHYMBOCTH;

* OCHOBHBIE TEOPUU OHOJIOTHH: KIETOYHYI0, XPOMOCOMHYI) TEOPHIO HACIeJCTBEHHOCTH,
ABOJIIOIIMOHHYIO, aHTPOIIOTeHE3a;

* COOTHOIIIEHHE COLMAIbHOr0 U OMOJOTHYECKOr0 B ABOJIIOIIMHU YEJIOBEKA;

* OCHOBHBIC 06J'IaCTI/I HpI/IMeHeHI/Iﬂ 6I/IOJ'[01"I/I‘-IGCKI/IX 3HaHI/II\/JI B HpaKTI/IKe CCIBCKOTO XOSﬂﬁCTBa, B
pszne oTpacieil IPOMBIIUIEHHOCTH, IPU OXPAHE OKPYKAIOIIEH Cpelbl U 3I0POBbS YEIOBEKA;

yMeTh

* IOJIb30BAThCSl  3HAHWEM  OOIIEOMOJOTHYECKHX  3aKOHOMEPHOCTEH  Ansi  OOBACHEHUS C
MaTepI/IaJ'II/ICTI/I‘—IeCKI/IX HOSI/IHI/Iﬁ BOHpOCOB HpOI/ICXO)K)IeHI/IH 158 paSBI/ITI/ISI JKXHN3HHU Ha 3eMne, a TaKXe
Pa3JIMYHBIX TPYNI paCTEHUU, )KUBOTHBIX, B TOM UHCII€ U YETIOBEKA;

* 1aBaTh apryMEHTUPOBAHHYIO OLIEHKY HOBOM MH(QOpMaIiK 10 OHOJIOrMYECKUM BOIIPOCaMm;

* paboTaTh C MHKPOCKOIIOM M HW3TOTOBJATH MPOCTEHINNE MpenapaThl [Jis MHUKPOCKOMHYECKUX
HCCIeIOBaHMIA,

* pelaTh FeHETUYECKUE 3a/1a4, COCTABIATH POJOCIOBHBIE, CTPOUTH BapUAIlMOHHBIE KPUBBIE HA
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pacTUTEIBHOM U )KUBOTHOM MaTepHalIe;
* paboTaTh ¢ yuyeOHOW W HAyYHO-TIOMYJSPHOH JIMTEPATypOH, COCTaBJIATH IUJIaH, KOHCIEKT,
pedepar;
* BJIAJAECTH A3BIKOM IIPEIMETA.
Jluteparypa
OcHoBHas JuTEeparypa
Mamoumos C. I'., 3axapoe B. b., Conun H. Y. Buonorus. O0ume 3aKOHOMEPHOCTH: YYSOHHK [T 9 Kitacca
cpeanelt mkoiel. M.: JIpoda, moboe n3nanue.
JlononHurenpHas auTepaTypa
1. 3axapos B. b., Conun H. U. Buonorus. MHOroobpasue KMBBIX OPTaHU3MOB: YYEOHHK 1 7 Kilacca cperHen
mkonsl. M.: ipoda, 2005.
Hopoancxuu H. H. Domronus xu3uu. M.: Axkanemus, 2001.
3. Mamoumos C. I'. Buonorusi: mocobue Juisi mocTymnammux B By3sl. M.: JIpoda, 2003.
4. Mamonmos C. I'., 3axapoé B. 5. O0mas Onoaorus: mocodue 1yisi CPeIHUX CICIUATBHBIX YYSOHBIX
3aBefieHui. 4-¢ u3a. M.: Breicias mkoga, 2003.
5. Mamonmos C. I'., 3axapos B. b., Koznoea T. A. OCHOBBI OHOJIOTHHN: KHUTA I caMooOpa3oBaHus. M.:
[Ipoceemenue, 1992.
6. Meonukoe b. M. buonorus: popmbl u ypoBHH xu3Hu. M.: [Ipoceemienue, 1994,
7. Conun H. Y. bruonorwus. )KuBoit opranusm: YueOHuK 15 6 kitacca cpegHeit mkoisl. M.: [Ipoda, 2005.
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TpeGoBaHus K YPOBHIO NOATOTOBKH 00YYAKOIIUXCS.
B pe3ynbrare u3yueHuss OMOIOrHUH YUEHUK JOJIKEH:
3HATH/TIOHUMATD

NPU3HAKH OH0JIOrHYeCKUX 00bEKTOB: )KUBBIX OPIaHU3MOB; T€HOB U XPOMOCOM; KJIIETOK U OPraHU3MOB
pacTeHHi, JKUBOTHBIX, TPHOOB M OaKTEPHIA; MOIMYIIALNI; 9KOCUCTEM H arpOIKOCUCTEM; OHOC(hEPEHI;
pacTeHHid, )KUBOTHBIX U TPUOOB CBOETO PETHUOHA,

CYIIHOCTH OMOJIOrMYeCKMX MPOLECCOB: OOMEH BEIIESCTB W IMPEBpAIlCHHUs SHEPIHHU, MUTAHUE, NbIXaHHUE,
BBIJICJICHUE, TPAHCHOPT BELIECTB, POCT, pa3BUTHE, Pa3MHOXKEHHE, HACIEACTBEHHOCTh M H3MEHYHMBOCTB,
perysinys SKU3HENESTeIbHOCTH OpPraHu3Ma, pa3ApakuMOCTb, KPYTrOBOPOT BELIECTB W IPEBPALICHUS
SHEPTUH B SKOCHCTEMAX;

0CO0EHHOCTH OpPraHM3Ma 4eJIOBeKa, Cro CTPOSHHS, IKU3HEACATENILHOCTH, BBICIICH HEPBHOM
JeSITENBHOCTH U TIOBE/ICHUS,

yMeThb

00BACHATL. poJib OnoJoruu B (POPMUPOBAHUMM COBPEMEHHOW €CTECTBEHHOHAYYHOW KapTHUHBI MHUpA, B
MIPAKTUYECKOM [MESTENbHOCTH JIIOJEM M CaMOro YYEHHKA; POJCTBO, OOIIHOCTh IPOUCXOKICHUS U
SBOJIIOIMIO PACTEHHH W >KUBOTHBIX (HA MPUMEPE COMOCTABICHUS OTAEIBHBIX TPYII); POJNb Pa3IMUHBIX
OpPTaHU3MOB B JKHM3HU YeJIOBEKa U COOCTBEHHOMW NIESATENBHOCTH; B3aUMOCBS3H OPIraHU3MOB M OKPYKAFOIIEH
Cpelbr; OMOIIOTHYECKOTO pa3HOO0pasws B coXpaHeHHH Onochepsr; HE0OXOIUMOCTh 3alIUTHI OKPY KArOIIeH
Cpeabl; POACTBO YeJOBEKa C MIICKONUTAIONUMH >KABOTHBIMH, MECTO U POJb 4YeJIOBEKa B IMPHPOJE;
B3aMMOCBSI3M YEJIOBEKAa W OKPYXKAIOIIEH Cpeabl; 3aBUCHMOCTh COOCTBEHHOTO 370POBBSI OT COCTOSHHS
OKpY’Karoleil cpenpl; NMPUYMHBI HACIEACTBEHHOCTH W H3MEHYMBOCTH, IPOSBICHUS HACIEICTBEHHBIX
3a00J1eBaHuil, UMMMYHHUTETA y 4EJIOBEKa; POJIb TOPMOHOB 1 BUTAMHHOB B OPTaHU3ME;

U3y4yaTh OHOJIOrHYecKHEe 00bEKTHI M MPOLECChl: CTABUTh OMOIOTHYECKUE IKCIIEPUMEHTBI, OTUCHIBATH U
O6’b$1CH$1Tb PE3YJIbTATHI OIIBITOB; Ha6JIIO,ZLaTL 34 pOCTOM U PA3BUTUCM paCTeHI/Iﬁ 1 JKUBOTHBIX, ITOBCACHUCM
XKHUBOTHBIX, CE30HHBIMH H3MEHEHUSIMM B NPUPOJAE; paccMaTpUBaTh Ha TOTOBBIX MHUKpOIpenaparax M
OIIHCHIBATh OMOJOTHYECKHE OOBEKTHI;

PAcno3HaBaTh U ONMUCHIBATH. HAa TAOJIUIIAX OCHOBHBIE YaCTH M OPraHOMJbI KJIETKH, OPTaHbl M CUCTEMBI
OpraHoB 4Y€JIOBCKA, Ha JKUBbIX O6’BCKT3X u Ta6J'II/I]_[aX Opranbl IBETKOBOI'O paCTCHUA, OpraHbl U CUCTEMBI
OpraHoB JXUMBOTHBLIX, paCTCHUA pa3HbIX OTACIOB, KMBOTHBIX OTACJIBHBIX THIIOB MW KJIaCCOB; HauoOoJjee
pacnpoCcTpaHEHHBIE PACTEHUs] M JKMBOTHBIX CBOEH MECTHOCTH, KYJIbTYpHBIE PAcCTEHUS] U JOMAIIHHX
KHUBOTHBIX, CBCI[O6HI>IC " AJ0BUTHIC FpI/I6LI, OIMaCHBIC JIA YCJIOBCKA paCTCHUA U JKUBOTHBIC,

BBISIBJSATh HM3MEHYMBOCTh OPraHU3MOB, IPHUCIOCOOJNICHUS OpPraHW3MOB K CpeAe OOWTaHUs, THIIbI
B3aHMOI[efICTBHH Pa3HBIX BUAOB B OKOCHCTEMCE;

CPaBHMBAThb OMOJIOTHYECKHE OOBEKTHl (KJIETKH, TKAaHH, OpPraHbl M CUCTEMBl OPraHoOB, OPraHU3MBI,
MpeacTaBUTeNe OTACIBHBIX CHCTEMATHUYECKUX TPYIIT) U IeJIaTh BEIBOBI HA OCHOBE CPaBHEHUS;
onpeaeasiTh NPUHAUICKHOCTE OHOJIOTMYECKUX OOBEKTOB K OIPEICICHHOM CHUCTEMAaTHYECKOH TIpyIIe
(xnaccudukanms);

aHAJU3MPOBATL W OIEHWBATH BO3JCHCTBUE (AKTOPOB OKpYXKAmOUIeH cpenbl, (akTopoB pucka Ha
3[I0POBbE, MOCIEICTBUN JEATEILHOCTH YelIOBEKa B IKOCHCTEMaX, BIMSHHE COOCTBEHHBIX TMOCTYINKOB Ha
KHUBbBIE OPIaHU3MBI U SKOCHCTEMBI,

NMPOBOJAUTH CAMOCTOATEIbHBIA MOUCK OHOJIOTHYECKON HH(pOPpMANMU: HAXOAWTH B TEKCTE ydeOHHKA
OTJIMYUTENbHBIE NPU3HAKH OCHOBHBIX CHUCTEMAaTHYECKUX TIpYyMI; B OHMOJOIMYECKHX CJIOBapsX H
CIIpAaBOYHUKAX 3HAYUCHHUA GI/IOJ'IOFI/I'-IGCKI/IX TCPMUHOB;, B PpPa3JU4YHbIX HUCTOYHHKAX HeOGXOJII/IMYIO
MHGOPMAITUIO O KHUBBIX OpraHu3Max (B TOM YHCIIE C UCIIOJIb30BAHUEM HH(DOPMAIIMOHHBIX TEXHOJIOTHH);
HCI0/Ib30BATh NPHOOpPETEHHbIE 3HAHUS M YMeHHUsI B NPAKTHYECKOH e TeJbHOCTH M TOBCEeIHEBHOI
SKU3HU JITIST:

COOJIIO/ICHUsT Mep TNPOPHIAKTHKKA 3a00JICBaHMI, BBI3BIBAEMBIX DPACTCHHUSMHU, JKUBOTHBIMH, OaKTEPHUSIMHU,
rpubaMu W BUpycaMH; TpaBMaTh3Mma, ctpeccoB, BUY-uHDeknnu, BpeqHBIX TPUBBIYEK (KypeHHE,
QJIKOTOJI3M, HApPKOMaHWs); HapyLICHHS OCaHKH, 3PEHHs, CIyXa, HH()EKIHOHHBIX H MPOCTYIHBIX
3a00JIeBaHUl;

OKa3aHUs TIepBOI MOMOIIM MPH OTPABICHUH SAOBUTHIMH TPUOAMHU, PACTEHUSIMH, YKYCaX >KHBOTHBIX; IPH
IIPOCTYAHBIX 3a6OHeBaHI/I$[X, OJXKorax, OGMOpO)KeHI/IﬂX, TpaBMax, CIIACECHHUU YTOIIAOIICTO,

panMOHAaJIbHOM OpraHU3alMy TPYAa U OTAbIXa, COONIIOACHNUS MPaBUJI MOBEJICHHUS B OKPYXKAIOLIEH Cpeae;
BBIpAIMBaHUA U PA3MHOXKEHHSI KYJIBTYPHBIX PACTEHUI U TOMALIHUX XUBOTHBIX, YX0/Ia 38 HUMH;
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