MyHununaabHoe 0101keTHOe 00111e00pa30BaTeIbHOE YUpPeKIeHue
«MomeHckasi 0CHOBHas1 0011e00pa3oBaTe/JbHAs HIKOJIA
SIxoBiieBckoro paiiona bearopoackoii od1actm»

PaccmoTpeno «CoruacoBano» «YTBep:KIa10»
Ha 3acenanur MO yuuTteneit 3amectutenb gupekropa no YBP | JlupekTop mKobl:
OCHOBHOT'O 3B€HA UYepuosa 3.M. Pycanogsa O.I1.
[Iporokon Ne ~ oT «_ » « » 2015r.
2015r. Ipukaz Ne
OT« _ » 2015r.

PABOYAS ITPOT'PAMMA
1o yueoOHomy Kypcy «buosorus»

Crynennb (Kjacc): 0OCHOBHOe 0011ee 00pa3oBaHue
5-9 kiacc

yuureab: bonnapenko UHecca AHaTO/IbeBHA




IlosicHuTeNbHAA 3aNIHCKA K nporpamMme.

Pabouas mporpamma 1o GHOJIOTHH /1711 OCHOBHOM HIKOJIBI COCTAaBIICHA HA OCHOBE:
DyHIaMEHTANBHOTO si/ipa coAepxkaHus obiero odpazoBanusi, TpeboBaHuil K pe3yabTaTam
OCHOBHOTO 00111ero 00pa3zoBaHus, IpeAcTaBiIeHHbIX B DexepanbsHoM ['ocyaapcTBeHHOM
Cranmapre O6mero O6pazoanust BToporo nokojeHus (ITpukaz Muno6puayku ot 17.12.2010r.
Ne1897); npuMepHBIX Mporpamm 1o yueOHbIM npeameraM «buonorus 5-9 kiacce» (cTaHIapThl
BTOporo mokojieHus) M., IIpocsenienue, 2011; aBTopckoii yaeoHo# nporpammsl H.M.Conun,
B.b.3axapos «IIporpamma ocHOBHOTO 00111eT0 00pa3zoBanus. buomnorus. 5-9 kiaccel.
Konnenrpuueckuii kype» M.: [Ipoda,2015; (PI'OC); obpazoBarenbHON TporpaMMbl OCHOBHOTO
obmero oopazoanuss MBOY «Momenckas OOII»

Jannast pabovast mporpaMma OpHEHTUPOBAaHA HA MCTIOIh30BAHUE YICOHUKOB MO0 OMOJIOTUU U
yuebHo-MeTonundeckux nocodbuit YMK «Cdepa xu3HI»(KOHIIEHTPUUIECKHM KypC), CO3/1aHHBIX
KOJUIEKTHBOM aBTOPOB 1o pykoBojcTtBoM H.U.Conuna.

Lenu 6monornyeckoro o6pa3oBaHusi B OCHOBHOI 1IKO0J€e GOPMYIUPYIOTCS Ha HECKOJIBKUX
YPOBHSIX: TII00aJTbHOM, METAPEAMETHOM, INYHOCTHOM U IIPEAMETHOM, Ha YPOBHE TPEOOBAHUIA
K pe3yibTaTaM OCBOCHHS COJIEPKAHUS IIPEIMETHBIX POIPAMM.

['mobGanbHbIe eI OMOIOrHYECKOro 00pa30BaHUS SBISIOTCS OOLIMMU JIJIsl OCHOBHOMW M CTapIleit
IIKOJIBI K OIIPEACIIAIOTCA COIMAJIbHBIMU Tpe6OBaHI/IHMI/I, B TOM 4YHCJIC UBMCHCHHUEM COHH&HBHOﬁ
CUTYaIlMH PA3BUTHUS — POCTOM HWH(POPMAIIMOHHBIX MTEPErpy30K, N3BMEHEHUEM XapaKTepa 1
CHI0CcO0O0B OOLICHHUS U COIMATIBHBIX B3aMMOICHCTBHIA (00BEMBI U CIIOCOOBI TTOTYIEHUS
UH(OpPMAIINHU TIOPOXKAAIOT PsiJl OCOOCHHOCTEW pa3BUTHS COBPEMEHHBIX MOPOCTKOB). Hanbomnee
MNPOAYKTUBHBIMHA C TOYKH 3PCHUA PCIICHHA 3a4a4 pa3BUTHA IMOAPOCTKA ABJISAIOTCA
COLIMOMOpaJIbHAsA U MHTEIJIEKTYaJIbHAs B3POCIIOCTb.

[Tomumo 3TOTrO, rN06aTBHBIE LEMH (HOPMYTUPYIOTCSA C YIETOM PACCMOTPEHHS OMOJIOIHYECKOT0
00pa3oBaHMs KaK KOMIIOHEHTa CUCTEMbI 00pa30BaHUs B 1I€JIOM, IO3TOMY OHHU SIBJISIOTCA
HanOoJsiee OOLIMMHU U COLMATIbHO 3HAYUMBIMHU.

C y4eToM BbIIIIEHA3BAaHHBIX MOAXO0B II100aTbHBIMU IEJISIMU OMOJIOTUYECKOTO 00pa30oBaHuUs
SIBJISIFOTCSI:

o couyuanuzayusa o0y4yaeMbIX KaK BXOXJIEHUE B MUD KyJIbTYphl U COLIMATIbHBIX
OTHONICHUH, 00eCeurBalOIIKe BKIFOUEHUE YUAIUXCsl B TY MM UHYIO TPYIITY WIH
OOIIHOCTb — HOCUTEIIS €€ HOPM, LIEHHOCTEH, OpUEeHTAINi, 0CBanBaeMBbIX B ITpoIecce
3HAKOMCTBA C MUPOM JKUBOW MPUPOJIBI;

e npuoduyeHue K NO3HABATEIbHOMN KYIbType KaK CHCTEME I03HABATEIbHBIX (HAYUHBIX)
LIEHHOCTEHN, HAKOTIJIEHHBIX O0IIECTBOM B cpepe OMOIOrHuecKOi HaAyKH.

[TomuMmo 3TOTO, OHOJIOTHYECKOE 00pa30BaHNE TPU3BAHO 0OECTICUNTD:

* OpueHmayur0 B CHCTEME MOPAJIBHBIX HOPM U IIECHHOCTEN: PU3HAHNE BBICOKOM IIEHHOCTH
YKU3HU BO BCEX €€ MPOSIBICHUSIX, 3J0POBbs CBOETO U JAPYTUX JIOJEH; 3KOJOTHYECKOE
CO3HaHUE; BOCIIUTAHUE JIIOOBU K NPUPO/IE;

e pa3eumue NO3HABATEIbHBIX MOTHBOB, HAMPABJIECHHBIX HA MOJIy4€HHUE HOBOT'O 3HAHUS O
YKUBOM NPUPOJE; TO3HABATEIbHBIX KAUE€CTB JIMYHOCTH, CBA3aHHBIX C YCBOEHUEM OCHOB
HAyYHBIX 3HAHUH, OBJIAICHUEM METOJaMH UCCIeI0BaHusl IPUPOIbl, (HOpMUPOBAHHEM
WHTEJUICKTYaJIbHBIX YMEHUIA;



e 061adeHue KIYCBBIMA KOMIETCHTHOCTSIMU: Y4eOHO-TIO3HABATEILHBIMH,
WH(OPMAIMOHHBIMH, [ICHHOCTHO-CMBICJIOBBIMH, KOMMYHHUKATHBHBIMU;

e (¢hopmuposanue y yaaumxcs no3HaBaTeIbHON KYJIbTYphl, OCBAMBAEMOM B IIPOIIECCE
MO3HABATEIILHOMN JIEATEIbHOCTH, H CTCTHYECKOM KYJIbTYPhI KaK CIIOCOOHOCTH K
AMOLIMOHAIBHO-IICHHOCTHOMY OTHOILLIEHUIO K 00BEKTaM KMBOU ITPUPO/IBI.

B Heil yunThIBalOTCS OCHOBHBIE UCH U TIOJIOKEHUS MPOTPaMMBbl Pa3BUTHA U (OPMHUPOBAHUS
YHHUBEpPCAIbHBIX YUEOHBIX JEHCTBHI It 00111ero o0pa3oBaHusi, COOII0JaeTCs IPEEMCTBEHHOCTh
C MporpaMMaMH Ha4aJIbHOTO 001Iero oopa3zoBanus. KoHkpeTH3npyer coaepkanue CTaHaapTa,
peanusyeT 6asucHblii yposeHs (T.€. onpeaensieT MUHUMAabHBIM 00beM coliepkaHus Kypca
OMOI0TUM 17151 OCHOBHOM 1IKOJIbI). CTpYKTYypH3alys IporpaMmMbl OCYIIECTBIEHA B COOTBETCTBUN
¢ bazucHbpIM y4eOHBIM M1aHOM. B mporpaMme mpenycMOTpeHo pa3BUTHE BCEX OCHOBHBIX BUIIOB
nesTeabHOCTH 00yuaeMbIX. iMeeT 0coOeHHOCTH, 00YCIIOBICHHBIE, BO-TIEPBHIX, TPEAMETHBIM
coJlep>KaHHuEeM CHCTEMBI O0IIEer0 00pa30BaHUU; BO-BTOPBIX, ICUXOJOTHYECKHUMH BO3PACTHBIMU
0cobeHHOCTSIMH 00ydaeMbIX. B yHUBEpCaIbHBIX yUEOHBIX AEHCTBHUIX BEAYIIYIO POJIb UTPACT
MO3HABATENIbHAS JIEATENIbHOCTDh U, COOTBETCTBEHHO, MIO3HABATENbHbIC YUeOHbIC ACHCTBHS.

MecTo y4eOHOr0 nmpeaMera B y4eOHOM ILJIaHe

B cootBerctBHu ¢ BYIIoMm Kypcy OMOJIOTHH Ha CTYIIEHH OCHOBHOTO OOIIIET0 00pa3oBaHus
IIPEIUIECTBYET KypC OKPYKAIOILEr0 MUPA, BKIIIOYAIOIUN HHTETPUPOBAHHbBIE CBEICHHUS U3
KypcoB (pM3HMKH, XUMUH, OMOJIOTHH, aCTPOHOMUH, reorpadun. [lo oTHOmEHHIO K KypCy
OMOJIOTHH TaHHBIN KYpC ABISETCS MPOIEIEBTUUECKUM, B XOJI€ OCBOEHUS €r0 COJepKAHUSA Y
ydamuxcst GopMUPYIOTCSI AIeMEHTapHBIE TPEICTABICHUS O PACTCHUSAX, JKUBOTHBIX, TPHOAX U
OakTepusIxX, UIX MHOr000pa3uu, pojii B IPUPOJIE U )KU3HU YeIoBeKa. B cBoro ouepenp,
coJiep’kaHue Kypca OMOJIOrMM B OCHOBHOM IIKOJIE, BKIIOYAOIIee CBEACHUSI 0 MHOI000pazuu
OpPraHu3MOB, OMOJIOIHYECKON MPUPO/IE M COLMATIBHON CYIITHOCTH YelIOBEeKa, CITY)KUT OCHOBOM
JUTSL U3yYEeHUS O0IIKX OMOJIOTUYECKUX 3aKOHOMEPHOCTEH, TEOpUid, 3aKOHOB, TUIIOTE3 B CTapIlIei
HIKOJIE, TJIe 0c000€e 3HaUeHUE MPHOOPETAIOT MUPOBO33PEHUYECKHE, TEOPETHUECKUE TOHSITHS.

VYyeOHoe copepxkaHue Kypca OMOIOTUN BKIFOUYAET:

Bbuonorus. Beenenne B Ononoruro. 5 knacc. 344, 14 B HeEIIO

buonorus. Kusoii opranusm. 6 kiacc. 344, 14 B Heneno

buonorust. MHOTOOOpa3ue KUBBIX OPraHU3MOB. 7 Kiacc. 684, 249 B HeIelo

bronorusa. Uenosek. 8 kiace. 684, 24 B Henelnro

buonorus. O6miue 3akoHOMEpHOCTH. 9 Kimacce. 684, 24 B HEAETIO

s peanuzanuu paboueit nporpamMmMel B yueonom miane MbOY «Momenckas OOILL»
BBIJICJICHO 84 (Bcero Ha nepuoj o0ydeHus) 1mo lyacy B Heieno ¢ 5 mo 6kiace; mo 24aca B

Hemenro ¢ 7 mo 9 kiacc, Bcero B rox 272 4.

ABTopckas yueoHasi nporpamma H.M.Conun, B.b.3axapoB «IIporpamma ocHOBHOT0 0011€TO
oOpa3oBanus. buonorus. 5-9 xknaccel. Konnentpuueckuit kype» M.: ipoda,2015; (PI'OC).



TpeGoBanus k pe3yjJbTaTaM 00y4eHusl.

JesarenbHOCTh 00pPa30BaTEIBHOTO YUPEKACHUS B 00YUeHUU ONOJIOTHH JJOJDKHA OBITH
HalpaB/IeHa Ha JOCTH)KEHHE 00yUYaroIUMUCS CIEAYIOIUX JHYHOCTHBIX Pe3y/IbTaTOB:

1. 3HAHHWE OCHOBHBIX MPUHIUIIOB U MPABHJI OTHOLICHUS K )KUBOU MPHPOJIE, OCHOB
37I0pOBOT0 00pa3a *KU3HU U 3J0POBHECOEPETAIOIINX TEXHOJIOTHIA;

2. peanm3aius yCTaHOBOK 37J0pOBOT0 00pa3a KU3HHU;
Cq)OpMHpOBaHHOCTb MO3HABATCJIIbHBIX UHTCPECOB U MOTUBOB, HAITPABJICHHBIX Ha
U3y4eHHE KUBOW TPUPOJIbI; MHTEIUICKTYAIbHBIX YMEHHUH (JI0OKa3bIBATh, CTPOUTH
paccykJIeHUsl, aHaJTM3UPOBATh, CPABHUBATD, JI€JIaTh BBIBOJBI U JIP.); ICTETUUYECKOTO
OTHOIIIEHHUS K )KUBBIM OOBEKTaM.

MeTal’[penMeTHLIMI/I pe3yjabTaTaMn OCBOCHH BBIITYCKHUKAMU OCHOBHOM IIKOJIBI IIporpamMmaI

110 OMOJIOTHH SIBIISIOTCS:

1. ymeHue paboTaTh ¢ pa3HbIMU UCTOYHUKAMU HHGOPMAIIUU: TEKCTOM y4EeOHHKA, HAYYHO-
MOIYJISIPHOM JIMTEPATYPOU, CIOBAPSMH M CIIPABOYHUKAMHU; aHAJIM3UPOBATh U OLICHUBATh

uH(pOopMaIIrIo, TPEoOPa3OBLIBATh €€ U3 OJHOMN (OPMBI B IPYTYIO; OBJIA/ICHUE
COCTABJISIIOLIIMMU UCCIIEA0BATEIILCKON M MPOEKTHOMN ACSATEIBHOCTH, BKJIFOYAsT YMEHHUS
BUJIETH MPOOJIEMY, CTABUTH BOIIPOCHI, BHIABUTATh TUIIOTE3bI, JaBaTh ONPEACTICHUS

IIOHATHAM, KJIaCCI/I(l)I/IIII/IPOBaTI), Ha6JIIOI[aTI), IMPOBOAWTD SKCIICPUMCHTLI, ACJIATh BHIBO/IbL
U 3aKIIFOYCHUS, CTPYKTYPUPOBATH MAaTCpHral, O6T>HCHHTB, JOKa3bIBaTh, 3allIMIIIAaTh CBOU

HCH;
2. yMEHHE OpPraHU30BLIBaTh CBOIO YUEOHYIO JIEATEIbHOCTh: ONPEACIATH 1Ie)ib PadoThI,
CTaBUTh 3aJa4M, TUIAHUPOBATH — ONPEAEIISATH MOCIEA0BATEIbHOCTD ICUCTBUIN 1

MMPOTrHO3UPOBATH PE3YJIbLTATHI pa6OTH. OCYH_IGCTBJ'IHTB KOHTPOJIb U KOPPECKIUIO B CJIyUac

06H21py>KeHI/I$[ OTKJIOHCHHH W OTINYHI IIpU CJIMYCHUU PEIYJIBTATOB C 3aJaHHBIM

9TAaJIOHOM. OLIeHKa pE3yJIbTAaTOB p8.6OTI>I — BBIACJICHUC U OCO3HAHUNEC yHalllUMCA TOI'0, YTO
YK€ YCBOCHO M 4UTO €UIC MOJIC)KUT YCBOCHUIO, OCO3HAHNEC KAYCCTBA U YPOBHSA YCBOCHMUA,

3. CIOCOOHOCTH BBIOMPATH LIE€JIEBBIE U CMBICIIOBBIE YCTAHOBKH B CBOMX JIEHCTBUAX U
IIOCTYIIKaX 110 OTHOLIEHUIO K )KMBOM MPUPOJIE, 310POBBI0 CBOEMY U OKPYKaIOIIUX;

4. yMEHHMeE CIIyllaTh U BCTYINATh B JUAJIOT, y4aCTBOBATh B KOJJIEKTUBHOM OOCYKJICHUH
po0JieM; HHTETPUPOBATHCS B TPYIIIY CBEPCTHUKOB U CTPOUTH MTPOTYKTUBHOE
B3aUMOJICVCTBUE CO CBEPCTHUKAMU U B3POCIIBIMU; YMEHUE aICKBATHO UCIIOIb30BATh

peYeBbIE CPECTBA ISl TUCKYCCUM M ApTyMEHTAIMU CBOEH NO3ULIMH, CPABHUBATH Pa3HbIC

TOYKHU 3pCHUSA, apr'YMCHTUPOBATH CBOIO TOYKY 3pCHUA, OTCTANBATH CBOIO IMO3UIHIO.

HpeIlMeTHbIMI/I pe3yJdbTaTaMi OCBOCHUSA BBIITYCKHUKaMH OCHOBHOM IIKOJIBI nporpamMmmsl 110

OMOJIOTUY SABJISTFOTCS

1. B nmo3HaBaTe/ibHOI (MHTEJLUIEKTYyaJIbHOM) cepe:

evloesieHue CYHICCTBCHHLIX ITPHU3HAKOB OMOJIOrHYeCKUX 00BEKTOB (OTHI/I‘{I/ITCJ'IBHBIX IMPU3HAKOB

’KUBBIX OPTaHHU3MOB; KJIETOK M OPraHU3MOB PACTEHUH, )KUBOTHBIX, [PUOOB U OaKTEpHUii;
OpraHu3Ma 4esioBeKa; BUI0B, SKocHcTeM; Ouochepsl) U mporeccoB (0OMEH BELIECTB U

MMPEBpAIICHUEC DSHEPTIUU, INTAHUEC, ABIXaHHUEC, BBIACICHUEC, TPAHCIIOPT BEIIECTB, POCT, Pa3BUTHUC,

Pa3MHOXKCHHUE, PETYJISIHS KU3HEACATEIILHOCTH OpraHi3Ma; KpyroBOpOT BELIECTB U
NPeBpaIeHHE YHEPTUU B IKOCHCTEMAX);

e npugedeHue N0KA3ATEILCTB (APTYMEHTAIIHS) POJICTBA YEIOBEKa C MICKOMHUTAIOIIUMU

KUBOTHBIMU, B3aUMOCBs3U YCIIOBEKa U Oprma}omeﬁ Cp€Aabl; 3aBUCUMOCTH 310POBbA



YeJI0BEKa OT COCTOSIHUS OKPYKAroIeH cpeibl; He0OOXOAMMOCTH 3aIlUThI OKPY’KaIOIIeH
cpefbl; coO0IeHUs Mep NPOQHIAKTUKN 3a001€BaHuU, BEI3bIBAEMBIX PACTEHUSIMH,
KUBOTHBIMH, OaKTepUsIMH, TpUOaMu M BUpYCaMH, TpaBMaTu3Ma, crpeccos, BUY-
UH(EKIUH, BPEIHBIX IPUBBIYEK, HAPYIICHUS OCAHKHU, 3pEHUS, CIyXa, MHPEKIIMOHHBIX U
MPOCTYTHBIX 3a00JICBAHUM;

e Kaaccuguxayus — onpereneHue NpUHaUIEKHOCTH OMOIOIHYECKUX 00bEKTOB K
OIIPEIEICHHON CUCTEMAaTUYECKON IPYIIIIE;

e 00vAcHeHue PO OUOJIOTUH B IIPAKTUYECKOHN EATEIbHOCTH JIFOJIEH; MeCTa U poJiu
4eJI0BEKa B PUPOJE; POACTBA, OOIIHOCTH MPOUCXOXKICHHUS U SBOIIOIUN PACTCHUHN U
KUBOTHBIX (Ha IPUMEPE COMOCTABICHUS OTJCIIBHBIX IPYIII); POJIA PA3IUUYHBIX
OpPraHU3MOB B XHU3HH YEIIOBEKA; 3HAUCHHSI OMOJIOTMYECKOT0 pa3HO00pasus s
coxpaHeHMst 6Mocepbl; MEXaHU3MOB HACJIEICTBEHHOCTH U U3MEHYMBOCTH, IPOSIBICHUS
HACJIC/ICTBEHHBIX 3a00JIeBaHUH y YeJI0BEKa, BUI000pa30BaHMs U IPUCTIOCOOIEHHOCTH;

e paziuueHue HA TAOJINLAX YACTEH U OPraHOMUIOB KIETKH, OPIaHOB U CUCTEM OPraHOB
YeJI0BEKa; Ha )KUBBIX 00bEKTaX U Ta0IMIIaX OPraHOB IIBETKOBOT'O PACTEHUsI, OPraHOB U
CUCTEM OPraHOB JKUBOTHBIX, PACTCHUM Pa3HbIX OTIEJIOB, )KUBOTHBIX Pa3HbIX TUIIOB U
KJIACCOB; HanOoJee PacCpOCTPAHEHHBIX PACTCHUH M JOMAIIHUX KHUBOTHBIX; CHETOOHBIX
U SIIOBUTHIX TPHUOOB; ONACHBIX JIJIS UeJIOBEKa pACTEHUH U KUBOTHBIX;

e cpagHeHue OUOJIOTMYECKUX OOBEKTOB U IPOLECCOB, YMEHUE JENIaTh BBIBO/BI U
YMO3aKJIFOYE€HHs] Ha OCHOBE CPaBHEHHS;

e  @blAGIEHUE U3MEHYNBOCTH OPTaHU3MOB; IIPUCIIOCOOIEHUIM OPraHU3MOB K Cpe/ie
OoOUTaHUS; TUIIOB B3aUMOJIEHCTBUS Pa3HbIX BUIOB B 3KOCHCTEME; B3aUMOCBSI3EH MEXKIY
O0COOEHHOCTSIMU CTPOEHMSI KJIETOK, TKaHEH, OpraHoB, CUCTEM OPraHOB U UX (PYHKLHAMU;

e 061a0eHue METOJaMH OMOJIOIMYEeCKON HayKU: HaOJII0/IEHHE U OITUCAHNE OMOJIOTMUECKUX
00BEKTOB U MPOLIECCOB; IOCTAHOBKA OMOJIOTMYECKUX IKCIIEPUMEHTOB U O0BICHEHNE UX
pe3yNbTaToB.

2. B 1EHHOCTHO-OPHEHTAIMOHHOI c(epe:

® 3HAHUe OCHOBHBLIX IIPAaBUJI IIOBCACHUA B IIPUPOAC U OCHOB 3J0pOBOT'O 06pa3a KH3HH,
® (dAHa1u3 U OUCHKA MOCJIEICTBUN NCATEILHOCTH YSIIOBEKa B nprupoac, BIUAHUA q)aKTOPOB
pUCKa Ha 3JO0POBLEC UCIIOBCKA.

3. B cepe TpynoBoii AeATENbHOCTH:

e 3HaHue N COOIOJICHUE TIPABIII paOOTHl B KaOUHETE OMOJIOTHH;
e cobnwdenue TIpaBU pabOTHI C OMOJIOIrMYECKUMH TPUOOpPaMU U MHCTPYMEHTaMH
(TIperrapoBabHBIE UTIIBI, CKATBIIEINH, JTYITbI, MUKPOCKOTIHI).

4. B cdepe pusnveckoii 1esiTeJIbHOCTH:

® o0cé0oenue MpUuECMOB OKAa3aHUA nepBoﬁ TIOMOIIH ITpH OTPABJICHHUU SIJOBUTBIMH FpI/I6aMI/I,
paCcTCHUAMHU, YKYCaX )KMBOTHBIX, IPOCTYJHBIX 3360J’IeBaHI/I$[X, oXxKorax, O6M0p0)KeHI/I5[X,
TpaBMax, CITaCCHUU YTOIIAIOIICTO, paHHOHaHBHOﬁ opraHu3aluvu Tpylda U OTAbIXA,
BbIpallluBaHWA U Pa3MHOXKCHHA KYJIbTYPHBIX paCTeHI/Iﬁ " JOMAIIHUX XUBOTHBIX, YXOJa
3a HUMH,; IPOBCACHUA Ha6HIOHCHHﬁ 3a COCTOSIHHEM COOCTBEHHOT'O opraHusma.

5. B acternyeckoii chepe:

e 0671a0eHue YMEHUEM OLIEHUBATh C 3CTETUUECKON TOUKH 3PEHUS 0OBEKThI AKHUBOH
IIPUPOJBI.



IlnanupyeMblie npeaMeTHBIE Pe3YJIbTAThHI OCBOCHUS
oOpa3oBaTe/ibHOM MporpaMmmel o buosorun
Kusble opranusmsl (5 - 7 kjaaccol)

BbINYCKHUK HAYyYUTCS:

* XapaKTepU30BaTh OCOOEHHOCTU CTPOEHHSI U MPOLIECCOB KU3HEEATEIbHOCTH OMOJIOrMUECKUX
00BEKTOB (KJIETOK, OPTaHU3MOB), UX IPAKTUUYECKYIO 3HAUUMOCTb;

* IPUMEHSATH METO/Ibl OMOJIOTUYECKOHN HAyKH JUIs U3YYEHHSI KJIIETOK U OPraHU3MOB: TPOBOIUTH
HaOJII0ICHNUS 32 )KUBBIMU OPTaHU3MaMHM, CTABUTh HECTIOKHbBIE OMOJIOTMUECKUE SKCIIEPUMEHTHI U
OOBSICHATH MX PE3YJIbTAThl, ONMCHIBATh OMOIOrMYECKHE OOBEKTHI M MPOLIECCHI;

* UCTIOJIB30BATh COCTABIISIONINE UCCIIEIOBATEIBCKON U MPOESKTHOW JAEATEIBHOCTH 110 H3yYCHHUIO
JKUBBIX OPTaHU3MOB (IIPUBOIUTH JI0KA3aTEILCTBA, KIIACCU(UIIUPOBATh, CPABHUBATH, BHISBIISTH
B3aMMOCBSI3H ),

e OPUCHTHUPOBATLCA B CUCTCMC ITO3HABATCIIbHBIX LIGHHOCTEH: OLICHUBATb HH(bOpMaHHIO (6]
JKMBBIX OpraHu3Max, IoJiy4acMyro M3 pa3sHblX HCTOUYHHUKOB; MMOCICACTBUA ACATCIIbHOCTHU
YCJIOBCKA B IIPUPOJL.

Buinycknux noayuum 603mM0oiuCHOCIb HAYYUMbC:

e COOMI00ams npasuia pabomul 8 Kaburneme OUOLO2UU, C OUOLOSULECKUMU NPUOOpAMU U
UHCMPYMEHMamu,

* UCNONIBL308AMb NPUEMBL OKA3AHUSL NEPBOTL NOMOWU NPU OMPABIEeHUU S008UMBLMU
epubamu, 1008UMbLMU PACIMEHUSIMU, YKYCAX HCUBOMHBIX, PAOOMbL C ONpedenumensmu
pacmenuil; blpauUSanUsi U PA3MHONCEHUS KYJIbMYPHBIX pACMEHUL, OOMAUHUX
HCUBOMHBIX,

e 8blOCIAAMb ICMemuiecKue 00CMOUHCMBA 00bEKMO8 HCUBOU NPUPOObL;

* OCO3HAHHO COONIOOAMb OCHOBHbIE NPUHYUNBL U NPABULA OMHOULEHUSL K JHCUBOU NPUPOOe;
* OPUEHMUPOBAMBCIL 8 CUCTEeMe MOPATIbHBIX HOPM U YEeHHOCMEl N0 OMHOULEHUIO K
00vbeKmam Hcusol nPUPoOblL (MPUHAHUE BbICOKOU YEHHOCIMU JHCUSHU 80 6CeX eé
NPOSIBNIEHUSX, IKOJIOSUUECKOe COZHANHUE, IMOYUOHATbHO-YEHHOCIHOE OMHOWEHUE K
00beKmMam HCUBOU NPUPOObL);

* HAX0OUMb UHPOPMAYUIO O PACMEHUSX U HCUBOMHDBIX 8 HAYUHO-NONYIAPHOU
qumepamype, 6UOI02UYECKUX CLOBAPSX U CNPABOYHUKAX, AHATUIUPOBANDb, OYEHUBAMb €€
U nepesooums u3 0OHOU hopmbvl 8 OpyeyIo;

* 8b10UpaAMb Yeesble U CMbLCIIO8ble YCMAHOBKU 8 CEOUX OeUCMBUSIX U NOCMYNKAX N0
OMHOWEHUIO K JHCUBOLL Npupooe.

Yes0Bek U ero 310poBbe ( kiace)

BhBINYCKHMK HAYVUUTCS:

* XapaKTepHU30BaTh OCOOEHHOCTH CTPOEHUS U MPOLIECCOB KU3HEAEATEILHOCTH OpraHu3Ma
YeJI0BEKa, UX MPAKTUUECKYI0 3HAYMMOCTh;

e IPUMEHSTH METO/IbI OMOJIOTUYECKOM HayKU MPU M3YYEHUU OpraHu3Ma YyeoBeKa:
MIPOBOAMTH HAOIIOICHUS 32 COCTOSIHUEM COOCTBEHHOTO OpraHN3Ma, H3MEPEHUsl, CTABUTH
HECJIOKHbIE OUOJIOTMYECKHEe IKCIIEPUMEHTHI U OOBSICHAThH UX PE3YyJIbTaThl;

e HCIIOJIb30BATh COCTABIISIONINE UCCIEA0BATEILCKON U MPOEKTHOM AESITENBHOCTH 10
M3YYEHHUIO OpraHu3Ma 4YesoBeKa: MPUBOIUTH J1I0Ka3aTeIbCTBA POJICTBA YETIOBEKA C



MJICKOTIUTAIOIIUMU YKHBOTHBIMH, CPABHUBATH KJICTKH, TKaHH, IIPOIIECCHI
YKU3ZHEJEATEIIbHOCTH OpraHM3Ma 4eJI0BEeKa; BBISIBIISITh B3aUMOCBSI3U MEXTY
OCOOCHHOCTSIMU CTPOCHHSI KJIIETOK, TKAaHEH, OpraHOB, CUCTEM OPTraHOB U UX (PYHKIIUSIMH,
e OPUEHTUPOBATHCS B CUCTEME [TO3HABATENBHBIX LIEGHHOCTEN: OIIEHUBATh HHPOpMAIIHIO 00
OpraHU3Me YeJIOBEKa, MOJIy9aeMyI0 U3 Pa3HbIX HCTOYHHUKOB, MTOCICACTBYS BIUSHUS
(bakTOpoB pHcKa HA 310POBbE YETIOBEKA.

BuinyckHuk noayuum 603mMoicHOCb HAYHUMbCL:

* UCNONIL308AMb HA NPAKMUKE NPUEMbBI OKA3AHUSL NEPBOU NOMOWU NPU NPOCYOHBIX
3a001€8AHUSX, 0HCO2AX, OOMOPONHCEHUAX, MPABMAX, CRACEHUU YIMONAIOWe2o0,
PAYUOHANBbHOU OpeaHu3ayuy mpyoa u omowvixa, npoeederuss Hab10eHUll 3a COCMOSHUEM
CcOOCMBEHHO20 OP2aHU3Ma;

* 8b10€/1AAMb ICMemuiecKue 00CMOUHCMEA Yello8eviecko20 mena,

* Peanu308u18ams YCMAHOBKU 30008020 00PA3A HCUZHU,

* OPUEHMUPOBAMBCA 8 CUCTEeMe MOPATIbHBIX HOPM U YEeHHOCMell N0 OMHOUEHUIO K
CcOOCMBEHHOM) 300P08bIO U 300P08bI0 OPYIUX NH00elL;

* HAX0OUMb 8 Y4eOHOU U HAYYHO-NONYJIAPHOU Tumepamype uHgopmayuro oo opeanusme
yenoeexa, ohopmasms eé 8 ude YCMHbIX cO0OueHull, OOKIA008, peghepamos,
npezeHmayuil;

* AHATUZUPOBAMb U OYEHUBAMb YeTlegble U CMbICI08bLE YCIMAHOBKU 8 CBOUX OCUCMBUSX U
HOCMYNKAX NO OMHOWEHUIO K 300POBbI0 CBOEMY U OKPYHCAIOWUX, NOCTeOCMBUSL BIUAHIUSL
@axkmopoe pucka Ha 300po8be UenoseKa.

OO0mme dmosroruveckmne 3aKkoHOMepHocTH (9 Ki1ace)

BhIyCKHUK HAYYUTCS:

* XapaKTepU30BaTh O0IIHE OHOJIOTHYECKHE 3aKOHOMEPHOCTH, UX MPAKTUYECKYIO
3HAYUMOCTb;

¢ [IPUMCHSATH MCTOABI OMOIOTrHYEeCKOM HAYKHU OJId U3YUYCHUA 06HII/IX OMOJIOTHYSCKUX
3aKOHOMCpHOCTeI>'IZ Ha6J'IIOI[aTB W OIIMCBIBATH KIICTKHW HA TOTOBBIX MUKPOIIpCIIapaTrax,
3KOCHCTEMEI CBOCH MECTHOCTH,

* UCTIOJIF30BATh COCTABIISIONINE IPOSKTHOM 1 UCCIIEIOBATEIBCKON JCATEIIEHOCTH TI0
U3YYEHUIO 00X OMOIOTHYECKUX 3aKOHOMEPHOCTEH, CBONCTBEHHBIX KUBOM MPUPO/IE;
MIPUBOJIUTH JIOKA3aTEIHCTBA HEOOXOIMMOCTH 3aIUTHI OKPYKAIOMICH CPEIbI; BBIICISTH
OTIUYHUTETbHBIC TPU3HAKHU )KUBBIX OPTAaHU3MOB; CYIIIECTBEHHBIC IPU3HAKU
OHMOJIOTUYECKUX CHCTEM U OMOJIOTUIECKUX MPOIECCOB;

« OPUEHTUPOBATHCS B CUCTEME MO3HABATENBHBIX IEHHOCTEN: OIIEHUBATh HH()OPMAIIHIO O
JESTSIILHOCTH YeJIOBEKA B IMPUPOJIC, TIOTyJaeMYI0 U3 Pa3HBIX HCTOYHUKOB;
AHAIM3UPOBATH M OIICHUBATH ITOCIICJICTBUS JACSITEILHOCTH YSJIOBEKA B TIPUPO/IE.
Buinycknux noayuum 603mModicHOCb HAYYUMbCAL:

* 8b106U2AMb 2UNOMEZBL O BOZMONCHBIX NOCIEOCMBUSX OEMENbHOCU YeN08eKd 6
9KOCUCmeMax u ouocgepe; * apeymMeHmuposanms c8010 MOYKY 3peHUs 8 X00e OUCKYCCUU
1o 00CYHCOEHUIO 2TI0OANILHBIX IKOJIOSUYECKUX NPOOIEM.




OCHOBHOE COJEPKAHME Ha CMyneHu 0CHO8HO20 00We20 00pazo8anus
Buosorus. Beeaenune B 6uoJioruio. 5 kiacc (34 4, 1 1 B Hememnio)
Pa3nea 1. 7KuBoii opranusm: crpoenue u usydenue (8 u)

MHoroo6pa3ue XuBbIX OpraHu3MoB. OCHOBHBIC CBOMCTBA KUBBIX OPraHU3MOB: KJIETOYHOE
CTpOEHHE, CXOTHBIM XUMHUECKUN COCTaB, 0OMEH BEIIECTB U YHEPTHH, TUTAHKE, JbIXaHHE,
BBIJICJICHUE, POCT U Pa3BUTHUE, PA3APAKUMOCTh, IBUKECHHE, pa3MHOKEeHHE. bruonorus — Hayka o
JKUBBIX OpraHU3Max.

PazHooOpasue 6uonornveckux Hayk. MeTo bl M3ydeHHs IPUPOIbI: HAOIIOICHUE, SKCTICPUMEHT
(ombIT), m3meperue. O6opyaoBaHKE ISl HAYYHBIX UCCIEAOBaHUH (JJabopaTopHOE
00opyioBaHue, YBEITUYATEIbHBIC TPHOOPHI, U3MEPUTEIIBHBIE IIPUOOPHI). Y BETUIUTEIHHBIC
npuOOpBI: pydHast JyIa, CBETOBONH MUKpOCKOI. KitleTka — 31eMeHTapHas eIMHHIIA )KUBOTO.
besbsinepnsie u sinepHbie KiaeTku. CTpoeHue u QYHKIUH SApa, IATOTUIA3MBI M €€ OPTaHOUIOB.
XpOMOCOMBI, X 3HaYCHHE. Pa3inuusi B CTPOCHUU PACTUTEIBHOM U )KUBOTHOM KIICTOK.
CopepxaHre XUMHUYECKHX JJIEMEHTOB B KJIeTKe. Boza, qpyrue HeopraHndeckre BEmecTBa, ux
POJIb B )KU3HENEATEIHHOCTH KJIeToK. OpraHudeckue BelecTBa U UX poJib B KiieTke. Berecta u
SIBIICHUS B OKpY’KaroIIeM Mupe. Bennkne ecTecTBOMCIBITATEITH.

JlabopaTropHble M NpaKkTHYeCKHEe Pa0OThI
3HAKOMCTBO C 000PYJOBaHUEM JIJIsl HAYYHBIX UCCIIETOBAHHIA.

[TpoBenenue HabMIOJEHUH, ONIBITOB U U3MEPEHUH C 11eTbI0 KOHKPETH3alluK 3HaHUH 0 MeToax
W3Y4YEHUS IPUPOJBI.

1.YcTpoiicTBO pyyHOM JyIibI, CBETOBOTO MUKpOCKOMa™.

Cmpoenue knemok (Ha 20mogvix MUKpOnpenapamax)

2.CtpoeHue KJIEeTOK KOXKUIIbI YeLTyH JTyKa™.

3.0mpeneneHne cocTaBa CEMsH NIIIEHULIBI.

Omnpenenenne GU3NUECKUX CBOMCTB OEJIKOB, KHUPOB, YIIIEBOIOB.

Pa3nes 2. MHoroo6pasue »uBbIX OpranusMos(14 u)

Pa3Butue xu3Hu Ha 3emiie: XKHU3Hb B JPEBHEM OKEaHE; Jeca KAMEHHOYI0JIbHOTO IIEPHO/IA;
pacuBeT IPEBHUX NMPECMBIKAIOMIUXCS; MITUIIBI M 3BepH Mpouuioro. Paznoobpasue KUBBIX
opranu3moB. Kiaccudukanus opranuzmoB. Bua. Llapctsa xuBoit npuposst: bakrepuu, I'puosl,
Pacrenus, JKuBotHble. CyliecTBEHHbIE IPU3HAKY ITPEICTABUTENEH OCHOBHBIX APCTB, UX
XapaKTepUCTHKA, CTPOCHHE, 0OCOOEHHOCTH KU3HEJESITeIbHOCTH, MECTa OOUTAaHUS, UX POJIb B
IIPUPOJIE U )KU3HM uesoBeka. OxpaHa )KMBOW TPUPOJIBI.

Pa3nen 3. Cpena oouTanus ;KUBbIX OPraHu3mMoB (6 1)

HazemHo-BO31y1IHAasI, BOIHAS M TOYBEHHAsI cpeibl 00uTaHus opraHu3MoB. [IpucnocoOi1eHHOCT

OpPraHu3MOB K cpenie oouTanusi. PacTeHus U )KUBOTHBIE Pa3HBIX MaTEPHKOB (3HAKOMCTBO C
OTJIEIbHBIMU IIPECTABUTENSIMU KUBOM MPUPOABI KaXkI0r0 Matepuka). [IpupoaHbie 30HbI



3eMiiH: TyHJpa, Tallra, CMEIIAHHbIC U IIHPOKOJIMCTBCHHBIC JIeCa, TPABIHUCTHIC PABHUHBI—
CTCIH M CaBaHHBI, MyCTHIHH, BIAXKHBIC TPOIMYECKHE jieca. JXU3Hb B MOPSIX M OKeaHaX.
Coo01ecTBa MOBEPXHOCTH U TOJIIIH BOJBI, JOHHOE COOOIIECTBO, COOOIIECTBO KOPAJLIIOBOTO
puda, rIryOOKOBOJIHOE COOOIIIECTBO.

JlabopaTopHble 1 MPaKTHYECKUE paOOTHI
Onpenenenue (y3HaBaHue) HauboJee pacIpOCTPAaHEHHBIX PACTEHUN U JKUBOTHBIX C
UCTIOJIb30BAaHUEM Pa3IMYHBIX UCTOYHUKOB HH(popMmaruu (pororpaduii, araacos-

OTpeNIeTUTENCH, uydel, repoapueB u Jip.).

HccnenoBanre 0COOEHHOCTEH CTPOCHHS PACTCHHI 1 KUBOTHBIX, CBSI3aHHBIX CO CPEeIOi
oOurauus.

3HAKOMCTBO C 9KOJIOTHYECKHUMH MPOOIeMaMi MECTHOCTH U JOCTYITHBIMH MYTSIMH UX PELICHUS.
Pa3nen 4. YestoBek Ha 3emute (5 u)
Hayunble npencraBieHus 0 MPOUCXOXKACHUN YelloBeKa. J[peBHUE NpeAKHU YeIoBeKa:
JPUOIIMTEKHU U aBCTPAIONUTEKU. UenoBek ymenbii. Yenosek npsamoxoaamui. Yenosek
pa3yMHbIi (HeaHiepTajel], KpoMaHbOHEL, COBPEMEHHBIN YenoBeK). MI3MeHeHus B mpupoze,
BBbI3BaHHBIE JIEATEILHOCTHIO YenoBeKka. KucioTHbie 105K /11, 030HOBas JbIpa, MapHUKOBBIN
3 deKT, paTnoakTUBHBIE OTXO0/bI. Bronornyeckoe paznoodpasue, ero 00eTHEHNE U TyTH
coxpanenus. OnycThIHUBaHUE U €ro IPUYUHBL, 60pb0a ¢ onmycThIHUBaHUEM. Bakneiime
IKOJIOTHYECKHE TIPOOJIEMBI: COXpaHEHUE OMOIOTUIECKOT0 pa3Hoo0pas3usi, 6oproa ¢
YHUYTOKEHUEM JIECOB M OIYCTHIHUBAHUEM, 3aIlIUTA [IJIAHETHI OT BCEX BUJOB 3arpsI3HEHUM.
310poBBE UeNIOBEKa U 0€30MMaCHOCTD KU3HHU. B3auMOCBsI3b 3710pOBhs U 00pa3a Ku3HU. Bpednvie
npugvluku u ux npogunakmuxa. Cpeda ooumanus wenosexa.llpaBumna moBeeHUs YEIOBEKA B
OTIACHBIX CUTYAIUSIX MPUPOIHOTO MporcxoxaeHus. [IpocTeiime crniocoObl OKa3aHus EPBOit
ITOMOLIH.
JeMoHcTpanus
SInoBuUTHIE pacTEHUs U OMACHBIE KUBOTHBIE CBOE MECTHOCTH.
JlabopaTopHble U NpaKkTHYeCKHe PadboThl
W3mepeHune cBoero pocra U Macchl Teja.
OBnazneHre NpoCcTeHIIMMU CIOCOOaMU OKa3aHUs MEPBON JOBpaueOHOM MOMOIIH.
IToBTOpenue u 0606menue 1 u

Buosorus. ’Kusoii opranusm. 6 kiaace (34 4, 1 u B HezeII0)
Pa3nen 1. CTpoeHue u cBoiicTBa :KUBbIX OpraHu3mos (11 u)

Tema 1.1. OCHOBHBIE CBOMCTBA XUBBIX OPTAHM3MOB (1 u)

MHuoroo6pasue KuBbIX opranu3mMoB. OCHOBHBIE CBOMCTBA KUBBIX OPTraHU3MOB: KJIIETOUHOE
CTpOEHHE, CXOHBI XUMHUECKUN COCTaB, 0OMEH BEIIECTB U YHEPTHH, TUTAHHE, JbIXaHHE,
BBIJICJICHHUE, POCT U Pa3BUTHE, PA3IPAXKUMOCTh, IBH)KEHHE, PAa3MHOKEHUE.



Tema 1.2. XUMWYECKHUI COCTAB KJIETOK (2 u)

Co;[epxcaHHe XUMHUYCCKUX 3JICMCHTOB B KJICTKC. Bozna, APYruc HEOPraHn4CCKUC BCUICCTBA, UX
POJIb B ) KU3HCACATEIIBHOCTHU KIICTOK. Opl"aHI/ILIeCKI/Ie BCIIIECTBA: 6CJ'IKI/I, JKUPbI, YIITICBOAbI,
HYKJICMHOBBIC KUCJIOTHI, KX POJIb B KJICTKC.

JlabopaTopHble U NpaKkTHYecKue padoThl

OrnpeneneHne cocTaBa CEMsIH MILIEHUIIBL.

Tema 1.3. CTPOEHUE PACTUTEJIbBHOU N XKUBOTHOMU KJIETOK.

KJIETKA - )KUBASI CUCTEMA (2/4 1)

Knerka - anemeHTapHas equHuLA )KUBOTO. be3bsanepHble u aaepHble kieTku. CTpoeHue u
GyHKIMY siipa, HUTOIIA3MbI M €€ OPraHOUA0B. XpOMOCOMBI, UX 3HaueHue. Paznuuus B
CTPOCHHMH PACTUTEIBHOMN U JKUBOTHOM KIIETOK.

JlabopaTropHble M NpaKkTHYeCKHEe PA0OThI

CtpoeHue KIETOK KUBBIX OPTaHU3MOB (Ha TOTOBBIX MUKpOIIpenaparax).

Tema 1.4. JEJIEHUE KJIETKU (1 u)

Henenue - sadicHetiuiee ceoticmeo kiemox. 3HaueHue oenerus 0Jisk pocma U pa3eumusl
MHO20KNIEeMOYH020 op2anusma. /{ea muna oenenus. /lenenue — 0CHO8A PA3SMHONCEHUS
opeanuzmos. Ocrnognvie munvl deieHus kiemox. Mumo3. Ocnosnvie smansvt mumo3sa. CyuwHocms
Melio3a u e2o buonocuyeckoe 3HayeHue.

JleMoHcTpan U

Muxkponpenapam « Mumosy. Mukponpenapambvi XpOMOCOMHO20 HAOOPA 4eN08eKA, HCUBOMHBIX U
pacmeHull.

Tema 1.5. TKAHU PACTEHWI U )KUBOTHBIX (1 u)

[TonsTne «tkanby. KieTouyHble 31EMEHTBI U MEKKIETOYHOE BEIIECTBO. THIBI TKAHEH pacTEeHU,
X MHOTOOOpa3ue, 3HaueHne, 0COOEHHOCTH CTpOeHUs. TUITbI TKaHel KUBOTHBIX OPTraHU3MOB, UX
CTpOoeHHE U (PYHKLIHUH.

JlabopaTopHble U NpaKkTHYecKue padoTbl
TKaHU )KMBBIX OPraHU3MOB.
Tema 1.6. OP’TAHBI 1 CUCTEMbBI OPI"TAHOB (3 u)

[Tonsitue «opran». Opransl IIBETKOBOTO pacTeHUs. BHelHee cTpoeHue 1 3HaueHHne KOPHSL.
Kopuessie cucrembl. Bunonzmenenus kopueil. Ctpoenue u 3Hauenue noodera. Ilouka—
3auaTo4HbIi mooer. Ctedenp Kak oceBo opran modera. [lepenBrkeHune BEIIECTB MO CTEOITIO.
Jluct. Ctpoenue u pyHkimu. IIpocTeie u crnoxkHbIe TUCTHS. L[BETOK, ero 3Ha4eHne U CTPOCHHE
(OKOJIOLIBETHUK, THIYMHKY, NTecTUKH). Couerus. [110ab1, UX 3HaUEHHE U pa3HOOOpa3ue.
CtpoeHue ceMsiH OJJHOJI0JIBHOTO U IBYI0JIBHOTO pacTeHui. Cuctemsl opranoB. OCHOBHBIE



CHUCTCMBI OPTaHOB JXUBOTHOT'O OpraHu3Ma: MUIICBAPUTCIIbHAA, OIIOPHO-ABUTaTCIIbHAsA, HCPpBHAs,
OHJOKPUHHAA, Pa3MHOKCHHA.

JlaGopaTopHble U NpaKTH4YeCKHe PadoThI
Pacno3naBanue opraHoB pacTEeHHUI U )KUBOTHBIX.
Tema 1.7. PACTEHU A U )KMBOTHBIE KAK HEJIOCTHBIE OPT"TAHU3MBI (1 1)

B3anMoCBs3b KJIETOK, TKAHEN U OPTaHOB B OpraHu3Max. JKuBbIE OpraHu3Mbl U OKpY Karomas
cpena.

Pa3nen 2. 7KuzHeaessiTeIbHOCTh OpraHu3MoB (18 u)

Tema 2.1. IMTAHUE N [IMIIIEBAPEHUE (2 u)

CyurHocTh NOHATHS «UuTaHue». OCOOCHHOCTH MUTAaHUSI PACTUTENBHOTO opranu3ma. [louBenHnoe
nutanue. BoznymHoe nuranue (Gporocunres). OCOOEHHOCTH MUTAHUS KUBOTHBIX. TpaBosigHbIC
JKUBOTHBIE, XUIITHUKH, TPYIIOEIbl; CUMOUOHTHI, Mapa3uThl. [luieBapeHue u ero 3HaueHue.
Oco0eHHOCTH CTPOEHUS MUILEBAPUTEIBHBIX CUCTEM KUBOTHBIX. [luiieBaputenbHbie (hepMEHTHI
U UX 3HAYCHHE.

JleMoHcTpan s

JleiicTBue eiy104HOro coka Ha Oenok. JleficTBue ciitoHbl Ha Kpaxmail. OIbIThL, JOKa3bIBarOIINE
o0Opa3oBaHHe KpaxMala Ha CBETY, IOIJIOIIEHHUE YIIIEKUCIIOro Ta3a JUCThSIMH, POJIb CBETa U BOJbI
B )KU3HU PACTEHUM.

Tewma 2.2. JIBIXAHUE (2 u)

3HaueHue IpIxaHus. Poip Kuciaopoaa B mpolecce pacleruIeHnss OpraHMuecKHUX BEIIECTB U
0CBOOOKIeHUS dHEepTruid. J{pixanue pacteHuil. Poib yCThUIl U YeueBUYEK B JbIXaHUH PACTEHUH.
JlpixaHue )KxuBOTHBIX. OpraHbl IbIXaHUsS KUBOTHBIX OPIraHU3MOB.

JleMoHCcTpaL U

OnBIThI, HJUTIOCTPUPYIOLINE JIbIXaHUE MPOPACTAIOLINX CEMSH; AbIXaHUE KOPHEW; 0OHapyXeHne
YTJIEKHUCIIOTO ra3a B BBIBIXAEMOM BO3JYyX€.

Tema 2.3. IIEPEJIBMDKEHUE BEINECTB B OPTTAHU3ME (2 u)

HepeHoc BCIICCTB B OPraHMU3MeE, €Iro 3HaUYCHUC. Hepe)]BmKeHHe BCIICCTB B PACTCHUMU.
OcoOeHHOCTH CTPOCHUSA OPraHOB paCTCHHﬁ, O6CCHC‘{I/IBaIOH_II/IX nmponecc nepeHoca BCIICCTB.

Oco0eHHOCTH TIEpPEHOCa BEIIECTB B OpraHU3Max KUBOTHBIX. KpoBeHOCHAs crcTeMa, ee
ctpoenne u Gyukiuu. 'emonmumda. KpoBs 1 ee cocTaBHbIC YacTH (TU1a3Ma, KJIETKA KPOBH).

JleMoHCcTpan U

OnbIT, WIUTIOCTPUPYIOIINNA YT MEPEIBUKECHUSI OPraHNUECKUX BEIIECTB MO CTE0JII0 PACTEHHSL.
Mukponpenaparsl «CTpO€HHE KJIETOK KPOBH JIATYIIKU» U «CTpOEHHUE KIETOK KPOBU YEIIOBEKA.



JlabopaTopHble U NpakTHYecKue padoThl

[TepenBmkeHre BOIBI 1 MHHEPAJIBHBIX BEHIECTB MO CTEOIIO.

Tema 2.4. BBIAEJIEHME. OBMEH BEINECTB 1 DHEPTUU (2 u)

Poub BeIAETIEHUS B IIPOLIECCE KUHEACITEIBHOCTA Opraiu3MoB. [IpoiyKThl BbIIEICHUS Y
pacTeHui U )KMBOTHBIX. Briienenue y pactenuil. Beinenenue y ;kuBoTHbIX. OCHOBHBIE
BBIJICJINTEIIbHBIE CUCTEMBI Y )KMBOTHBIX. OOMEH BEILLIECTB U SHEPTUU.

Tema 2.5. OIIOPHBIE CUCTEMBI (1 u)

3HaueHMe OIIOPHBIX CUCTEM B KM3HHU OPraHU3MOB. OHOpHBIe CHUCTCMBbI paCTeHHfI. OHOpHBIe
CHUCTCMBI JKXUBOTHBIX.

JdeMoHCcTpanus

Ckenetsl MaekonuTarmux. Pacnumisl kocteidl. PakoBuHbl MouTtockoB. KoJeKkunu HaceKOMBIX.
JlaGopaTopHble U NpaKkTH4YecKHe padoThl

Pa3nooOpasue onmopHBIX CHCTEM KUBOTHBIX.

Tewma 2.6. IBUKEHUE (2 4)

I[BI/DK@HI/IG KaK BaKHEHIIast 0COOCHHOCTD JKMBOTHBIX OpraHMu3MoOB. 3HaueHue I[BPIFaTeJII)HOfI
AKTUBHOCTH. MeX&HI/BMLI, 06eCHGIII/IBaIOH_II/Ie ABUIKCHUC KUBBIX OPTaHHU3MOB.

JlabopaTopHble U NpaKkTHYeCcKHe PadoThl

JIBuxenne nudy3zopuu Ty(penbku.

[TepemenieHue q0KAEBOTO YEPBS.

Tewma 2.7. PET'YJIALUA ITPOLUECCOB XXU3HEJAEATEJIBHOCTU (2 u)
Ku3HeneaTenbHOCTh OPraHu3Ma U €€ CBSI3b C OKpY’Karolllel cpeoi. Perymnsanus nporeccos
KHU3HEAESITeIbHOCTH opranu3MoB. Pazapaxumocts. HepBHas cucrema, 0cOOEHHOCTH CTPOCHUS.
Pednexc, ”HCTHHKT.

Tema 2.8. PASMHOEHHUE (2 4)

buonoruueckoe 3naueHre pasMHokeHus. Buabl pasmuoxenus. becrionoe pasMHoxkeHHe
JKUBOTHBIX (JeNIeHUE MPOCTEUIITNX, TOYKOBaHUE TUPHI). becmonoe pa3MHOKEHHE PaCTEHUH.
[TomoBoe pazmMHOkeHHE OpraHu3MoB. OCOOEHHOCTH TIOJIOBOTO PA3MHOXKEHUS KUBOTHBIX.
Opransl pazmMHoxeHus. [lonossie kneTku. OmnonorBopenue. [lonoBoe pazMHOXKEHHE PACTEHU.
Omneutenne. [[BoiiHoe ommonoTBoperne. OOpa3oBaHue MIOAOB M CEMSIH.

JdemoHcTpauus

Cnioco0OnI pa3MHOKEHHUS pacTeHui. PasHOOOpa3ue u cCTpoeHne COIBETHH.



JlabopaTopHble U NpaKkTHYecKHe padoThl

BereraTtuBHOE pa3MHOKEHUE KOMHATHBIX PACTCHUM.

Tema 2.9. POCT U PA3BUTUE (2 u)

Poct u passutue pacrenuil. UnapuBuayansHoe pa3suthe. PacripocTpaHeHne IUI00B U CEMSH.
CocTosiHME NTOKOSI, €r0 3HaYeHHE B KU3HU pacTeHuM. Y cioBus npopactanus ceMsH. [lutanue u
pocT npopocTKoB. OCOOEHHOCTH Pa3BUTHUS )KUBOTHBIX OpraHu3MoB. PazBuTue 3apopiiia (Ha
npuMepe JaHieTHuka). [loctamOproHanbHoe pa3BUTHE )KUBOTHBIX. [IpsiMoe 1 HenmpsiMoe
pa3BUTHE.

JdemoHcTpauus

Crioco6b! pacripocTpaHeHus II0A0B U ceMsH. [Ipopactanue cemsH.

JlabopaTopHble 1 IpakTHYeCKHE PadOThI

[Tpsimoe u HenpsIMOe pa3BUTHE HACEKOMBIX (Ha KOJJIEKLIMOHHOM MaTepuae).

Tema 2.10. OPTAHU3M KAK EZIMHOE LEJIOE (1 )

B3anMocBA3b KIETOK, TKAHEH U OPTaHOB B OpraHu3Me. PerynsatopHas 1edaTeabHOCTh HEPBHOU U
rymopainbHoOi cucteM. Opranu3m QyHKIMOHUPYET Kak eAuHoe 1ennoe. Opranuzm—
Ouosornyeckas CUCTeMa.

Pa3nen 3. Opranusm u cpeaa (2 1)

Tema 3.1. CPEJA OBUTAHUSA. ®AKTOPBI CPEJIBI (1 u)

Bnusinue ¢pakTopoB HEXMBOW MPUPOJIBI (TEMIIEPATYPHhI, BIAXKHOCTH, CBETA) Ha JKUBbIE
opraHu3msl. B3auMOCBSA3U KUBBIX OPTaHU3MOB.

JAeMoHcTpanus
Konnexkunu, WimocTpupyOIKe SKOJIOTHYECKNE B3AUMOCBSI3H JKUBBIX OPraHU3MOB.
Tema 3.2. IIPUPOIHBIE COOBIIECTBA (1 u)

[Tpupoanoe coobmecTBo. Dxocuctema. CTpyKTypa U CBS3U B IPUPOTHOM coobmiectse. Llenun
MUATaHUA.

JdeMoHcTpanus
Mopenu 3KOTOTHYeCKUX CUCTEM, KOJUICKIIMHU, WLTFOCTPUPYIOIIUE MUIIEBbIC IS U CETH.
IMoBTOpeHue u 0600IeHNEe — 3 4.

BuoJjiorusi. MHOrooopasue ;KHBbIX OpraHu3MoB. 7 Kjaacc (68 u, 2 4 B Hezemr0)



Beenenue (3 u)

Mup KHMBBIX OPraHU3MOB. YPOBHH OpraHU3allMU M CBOMCTBA JKUBOT0. JKOCUCTEMBL. bruocepa
— ro0balbHas HKOJIOTMYECKasi CUCTEMa; IPAHULIbI U KOMIIOHEHTHI Ouocdepbl. [Ipuannbl
MHOT000pPa3us JKUBBIX OpPraHU3MOB. DBoOIMOHHAs Teopust U. JlapBrHa 0 MPUCTIOCOOIEHHOCTH
K pa3HOO00pa3HBIM yCIOBHAM cpeibl oOuTanus. EctecTBeHHas cucteMa KiacCU(PUKAIUU KaK
OTpa)kKEHHE MIPOLIECCa 3BOJIOLUN OPTaHU3MOB.

Pa3nea 1. HapcrBo IIpokapuors (3 u)

Tema 1.1. MHOI'OOBPA3UE, OCOBEHHOCTU CTPOEHUA U ITPONCXOX/IEHUE
[TPOKAPUOTUYECKUX OPI"TAHU3MOB (3 u)

[Ipoucxoxaenue u 3Bosronus 6akTepuii. OOIMEe CBONCTBA TPOKAPHUOTUUECKUX OPTaHU3MOB.
Mmuoroo6pasue popm Oaktepuii. OcobeHHOCTH cTpoeHUs OakTepuanbHOi kieTku. [lonsTue o
TUNax oOMeHa y nmpokapruoT. OCOOEHHOCTH OpTraHU3aIMH U KU3HEACATEIbHOCTH TIPOKAPHOT;
pacmipoCTpaHEHHOCTh U POJIb B OMOIIEH03aX. DKOJIOTHYECcKas poJib MU MEIULIMHCKOE 3HAaUeHHE (Ha
npumMepe npezacrasureneit noauapersa Hacrosmme 0akrepun).

JleMoHCcTpan U

CtpoeHue KIETOK pa3IUYHbIX IPOKAPUOT.

JlaGopaTopHble U NpaKkTHYecKHe padoThl

3apucoBKa CXEMbI CTPOCHHUS MTPOKAPUOTUYECKON KIIETKH.

Paznea 2. HapcTBo I'pudsi (4 u)

Tewma 2.1. OBILIIAA XAPAKTEPUCTUKA T'PUBOB (3 q)

[IpoucxoxaeHue u 3BOIOLHS TPUOOB. OcobennHocmu cmpoenust Kiemok epu6os. OcHogHvle
yepmovl OPeaHU3AYUU MHO2OKIeMOUHbIX 2pubos. Omoenvl. Xumpuouomuxoma, 3ucomMukoma,
Ackomuxoma, bazuouomuxoma, Oomuxoma; epynna Hecosepuiennvie epudorl. Oco0eHHOCTH
JKU3HENEATENIbHOCTH U pacripocTpanenue. Poib rpuboB B OMOIIEH03aX U XO3SIIICTBEHHOMN
NeSITeIIbHOCTH YETIOBEKA.

JdeMoHcTpanus

CxeMBbI CTpOeHUS IPECTaBUTENEH pa3IUuYHBIX CUCTEMATHUECKUX TPYII TPUOOB, pa3IMuHbIE
npejcTaBuTeNy napcrsa ['pubsl, cTpoeHue Ma010BOro Tea HUIAINOYHOro Irpuda.

JlaGopaTopHble U NpaKTH4YeCKHe PadoThI
Crpoenue miecHeBoro rpuda mykopa®*.
PacnioznaBanue cheTOOHBIX U SAOBUTHIX TPUOOB*.

1 3nanue yqalmuMucs CUCTCMATHYCCKUX TaAKCOHOB HE ABJISICTCA 00513aTENbHBIM.

Tema 2.2. JIMIIAWUHUKUA (1 )



[Tonsitue o cum6bmo3e. OOIIast XapakTepUCTUKA JIUIIAHHUKOB. TUIIBI CIOEBUII JTUIIAIHUKOB;
0COOEHHOCTH JKU3HEIEATEIbHOCTH, pacpOCTPaHEHHOCTh U 3KOJOrMYecKasl pojib JUIIAHHUKOB.

JdemoHcTpauus

CxeMblI CTpOeHUs JIMIIANHUKOB, pa3IMyHbIe MPEICTaBUTENN JUIIAMHUKOB.
Pasnen 3. HapcTrBo Pactenus (16 u)

Tema 3.1. OBIIIASI XAPAKTEPUCTUKA PACTEHHM (2 1)

PacTurenbHblil Opranusm Kak HeaocTHad cucteMa. KiieTku, TKaH!u, OpraHbl U CHCTEMbI OPTaHOB
pacTeHui. Perynsanus »Ku3HeAeATENbHOCTH pacTeHui; GUTOropMoHsl. OCOOCHHOCTH
JKu3HeaesTenbHoCTH pacTeHuil. ®orocunTes. [lurmenTrl. CucTeMaTuKa pacTEHU; HU3IINE U
BBICILIUE PACTCHUS.

JleMoHCcTpan U

PI/ICYHKI/I y‘Ie6HI/IKa, ITOKa3bIBAIOIIHEC 0COOCHHOCTU CTPOCHUSA U KUSHCACATCIIBHOCTU Pa3JIMIHBIX
Hpe,I[CTaBI/ITeHeﬁ mapCTBa paCTeHHﬁ. CXGMH, OTpaXXaromurue OCHOBHLBIC HAIIPABJICHUSA 9BOJIOLIUA
PACTUTCIIBHBIX OPraHU3MOB.

Tema 3.2. HU3IIMWE PACTEHUA (2 1)

Bonopocnu kak npeBHelas rpymnmna pacteHuil. O01mas XxapakTepucTuKa BOJIOPOCIEH.
OcoOenHoctu cTtpoeHus tena. OTHOKIETOUHbIE U MHOTOKJIETOUHBIE BO1opocid. MHoroobpasue

BOJIOPOCIICH: OTAeNbI 3esieHbie Bogopociu, bypsie Bogopociu u KpacHsie Bogopociu.
PacnipocTpanenue B BOJAHBIX M HA3eMHBIX OMOLIEHO3aX, IKOJIOTHYECKask POJIb BOJIOPOCIEH.
IIpakTHueckoe 3Ha4YECHHUE.

JdemoHcTpauus

CxeMBlI cTpOoeHus BOJOPOCIIEN PA3IMYHBIX OTHEIIOB.
JlabopaTopHbIe U NIpaKTHYeCKHe padoThl

M3yueHne BHEIIHEro CTPOEHUS BOAOPOCIIEi™.

Tema 3.3. BBICILIME CIIOPOBBIE PACTEHUS (4 u)

[IporcxoxaeHue u 00IIast XapaKTepUCTHUKA BBICITUX pacTeHnid. OCOOCHHOCTH OpTraHU3aIluy U
UH/IMBUYaJIbHOTO Pa3BUTHA BhICIINX pacTeHUH. CriopoBble pacTeHus. OOmias xapakTepucTHKa,
npoucxoxaenue. Otnen MoxoBuHbIe; 0COOEHHOCTH OpPraHU3alnu, )KU3HEHHOTO [IUKJIA.
Pacnpoctpanenue u poib B 6uonenosax. Otnen [InayHoBuaHbIE; 0COOEHHOCTH OpraHU3aIHH,
’KU3HEHHOTO LKKJa. PacnipocTpanenue u poib B Ouonenosax. Otaen XBOIIEBHUIHBIE,
0COOEHHOCTH OpraHM3alluy, )KU3HEHHOTO 1KKJa. PacpocTpaHeHnue U posib B OUOIIEHO3aX.
Otaen IlanopotHukoBuaHbIe. [Iponcxoxkienne 1 0COOEHHOCTH OpraHU3aIMH MaIOPOTHUKOB.
JKu3HeHHBI UK ManopoTHUKOB. PactipocTpanenue u posb B OMOIIEHO3aX.

JleMoHcTpanus



CxeMbl CTpOEHHSI U )KU3HEHHBIX LIUKJIOB MXOB, XBOIIEH U TJIAYHOB, Pa3JIMYHbIC TPEICTABUTEIN
MXOB, IUTAYHOB U XBOILIEH, CXEMBI CTPOEHUS TAIIOPOTHUKA; IPEBHUE MMAIOPOTHUKOBUIHEIE,
cXeMa IMKJIAa Pa3BUTHS MMAIOPOTHUKA, PA3IMYHBIC IPEICTABUTEIH MAaIOPOTHUKOBUTHBIX.
JlaGopaTopHble M NpaKTHYeCKHE PadOThI

M3yueHre BHEIIHEr0 CTPOCHUS Mxa*.

W3ydeHne BHEIIHET0 CTPOCHUS MAalOPOTHUKA ™.

Tema 3.4. BBICILIME CEMEHHBIE PACTEHU .

OTHAEJI TOJIOCEMEHHBIE PACTEHHUA (2 u)

[TpoucxoxaeHne 1 0COOEHHOCTH OpraHU3alluy TOJIOCEMEHHBIX PACTEHMI; CTpPOEHUE Tea,
JKU3HEHHBIE (DOPMBI TOIOCEMEHHBIX. MHOTr000pas3ue, pacpoCTpaHEHHOCTh TOJIOCEMEHHBIX, UX
POJb B OMOLIEHO3aX M MPAKTUYECKOE 3HAUCHHE.

JleMoHcTpan U

CxeMsbl CTPOCHUSA T'OJIOCCMCHHLIX, IUKJI Pa3BUTUA COCHBI, PA3JIMYHBIC IPEACTABUTCIIN
I'OJIOCEMCHHBIX.

JlabopaTopHble U NIpaKkTHYeCKHe PadoThI

N3ydeHue cTpoeHus: 1 MHOrooOpa3us roJ0CEMEHHBIX pacTeHUI™.

Tema 3.5. BBICILIME CEMEHHBIE PACTEHU .

OTIEJI IIOKPBITOCEMEHHBIE (UIBETKOBBIE) PACTEHUA (6 )

[TpoucxoxxaeHne 1 0COOEHHOCTH OpraHU3aluy OKPHITOCEMEHHBIX PACTEHUI; CTPOCHUE Tea,
KU3HEHHBIE (popMbl TOKpbIToceMeHHbIX. Kitaccel OnHoonbHbIe U [IByn0sibHBIE. OCHOBHBIE
ceMelCcTBa MOKPBITOCEMEHHBIX pacTeHUH (2 ceMeiicTBa 0JTHOJIONBHBIX U 3 ceMelcTBa
JIBYJIOJIBHBIX pacTeHuil). MHoroo0Opasue, paclipoCTpaHEHHOCTb 1IBETKOBBIX, X POJIb B
OMOIIeH03aX, B )KU3HU YEJIOBEKa U €r0 XO3IUCTBEHHOM e TeTbHOCTH.

JdeMoHcTpanus

Cxema cTpoeHHUs IBETKOBOTO PACTEHUS; CTPOSHHUSI IBETKA, LIUKJI Pa3BUTHS LIBETKOBBIX PACTCHHM
(1BOIHOE OTIIOJIOTBOPEHHE), MIPEACTABUTEH PA3IMYHBIX CEMEICTB MOKPHITOCEMEHHBIX
pacTeHuil.

JlabopaTopHbIe M NpaKkTHYeCKHE PAadOThI

W3ydeHue cTpoeHs] MOKPHITOCEMEHHBIX pACTECHHIT™.

Pacno3naBanue nHanbosee pacnpoCTpaHCHHBIX paCTeHHf/'I CBOCH MCCTHOCTH, OIIPCACIICHUC UX
CHCTEMATUYECKOI0 ITOJI0KECHHI ™,

Paznen 4. IlapcrBo ’KupotHbie (38 1)



Tema 4.1. OBILIASA XAPAKTEPUCTUKA )XKMBOTHBIX (1 4)

JKMBOTHBIN OpPraHU3M Kak LEI0CTHasA cuctema. KileTKu, TKaH!, OpraHbl U CUCTEMBI OPraHOB
JKUBOTHBIX. Perynsums ;xu3He e TeIbHOCTH JKUBOTHBIX; HEPBHAS M HJIOKPUHHAS PErYIIsLUU.
Oco0eHHOCTH KU3HEACSITEIbHOCTH KUBOTHBIX, OTIMYAIOIINE UX OT NPEACTABUTENEH IPYTUX
LApCTB KUBOM npupoabl. CHCTEMAaTHKA KUBOTHBIX; TAKCOHOMUYECKHUE KAaTETOPUH;
OJTHOKJICTOYHBIE ¥ MHOTOKJIETOUHBIE (OE€CIIO3BOHOYHBIE U XOPJIOBBIC) KHUBOTHBIE.
B3anmooTHOIIEHHS )KUBOTHBIX B OMOIIEHO3aX; TPOPUUECKIE YPOBHU U IIETH MUTAHUS.
JdemoHcTpauus

Pacnpenenenne »KMBOTHBIX U PACTEHUH 110 MJ1aHeTe: Onoreorpaduveckrue 00IacTH.
JlabopaTopHble 1 pakTHYeCKHEe PadoThI

AHaIIN3 CTPYKTYPHI pa3IMYHBIX OMOMOB CYIIIM M MUPOBOTO OKEaHa Ha CXeMax M MILTIOCTPAIHSIX.
Tema 4.2. IIOAIAPCTBO OAHOKJIETOYHBIE (2 1)

OO61mas xapakTepucTiKa npocredmx. KieTka oJHOKIETOUHBIX KHUBOTHBIX KaK 11€T0CTHBIHI
OpraHu3M; 0COOEHHOCTH OPTaHMU3aLUHU KJIETOK MPOCTEHIINX, CTICIIHATbHBIC OPTaHOU/IBI.
Pa3znooOpa3ue npocTelux u ux poib B OMOIIEHO3aX, )KU3HH YEJIOBEKA U €ro X031iCTBEHHOM
nesitenbHOCTH. Trun CapKOKTyTHKOHOCIBI; MHOT00Opas3ue (hopM CapKOIOBBIX U )KTYTHKOBBIX.
Tun CriopoBUKH; CIOPOBUKU — Mapa3UThI YEIOBEKa U KUBOTHBIX. OCOOEHHOCTH OpraHU3aI|H
npencrasuteneid. Tun Uady3opun. MHOTr0o0Opasue nHMY30puii U KX POJIh B OMOIICHO3aX.

JleMoHcTpan U

CxeMmbl cTpoeHHs aMeObl, IBIJICHBI 3€JIeHON U MH(Y30puH Ty(PeabKu, NpeICTaBUTENH
Pa3IUYHBIX FPYMIH OJHOKJIETOYHBIX.

JlaGopaTopHble 1 MpaKkTHYecKHe PadoThI

CtpoeHue ameObl, 3BIVICHBI 3€71€HON U UHPY30pUU TYy(PETbKH.

Tema 4.3. IOJHAPCTBO MHOI'OKJIETOYHBIE (1 u)

OO11ast XxapaKTepUCTHKAa MHOTOKJIETOYHBIX dKHBOTHBIX; TUIIBI CUMMeTpUU. KiteTkn u Tkanu
XUBOTHBIX. [IpocTeiinme MHOTOKIIEeTOUHbIe— TYOKH; X PaclpOCTpaHEHHE U SKOJIOTHIECKOe
3HaYeHHUE.

JdeMoHcTpanus

THITBI CHMMETPUH Y MHOTOKJIETOYHBIX KHBOTHBIX, MHOT000pa3ue IryooK.

Tema 4.4. TUIT KUIHEYHOITOJIOCTHBIE (3 u)

OcobeHHOCTH OpraHn3aIMy KUIIEYHOIIOJIOCTHHIX. becmooe 1 moioBoe pa3MHOXKEHHE.
MHoroo0pasue u pacpocTpaHeHUe KHILIECYHOIIOJIOCTHBIX; TUAPOUTHBIE, CU(POUTHBIC U

KOpPAaJUIOBbIE MONHIBL. POJIb B MpUPOIHBIX cOOOIIeCTBAX.

JleMoHcTpanus



Cxema cTpoeHHs TUIPBI, MEY3bl U KOJIOHUU KOPAJUTOBBIX MOJUIOB. BHOIIEHO3 KOpaJLJIOBOTO
puda. BHeninee 1 BHyTpeHHEE CTPOSCHUE KUIIIEUHOIIOIOCTHBIX.

JlaGopaTopHble U NpaKTH4YeCKHe PadoThI

N3yueHue miakatoB U TaOJIMLL, OTPAXKAIOIINX XOJ] pereHepaliy y TUApbI.

Tema 4.5. TUII INTOCKUE YEPBU (2 u)

Oco0eHHOCTH OpraHU3alUH IJI0CKUX YepBeid. CBOOOIHOKUBYIIINE PECHUYHBIE YEPBU.
MHorooGpa3ue peCHUYHBIX YepBel U UX poJib B OuoreHo3ax. [Ipucrnocobaenus k napasutuzmy
y IJIOCKUX yepBeit; kiaccel Cocanbiiuky U JIenTounble uepBu. [IoHATHE O )KU3HEHHOM IUKIIE;
LUKJIbI PA3BUTHUS IEYEHOUHOI'0 COCANbIIMKA U ObIYbero 1enHs. MHorooOpasue iocKux 4epBeii-
Napa3ruTOB; MEPHI MPO(UIAKTHKH Mapa3UTAPHBIX 3a00JI€BaHUI.

JleMoHCcTpaL U

CxeMmbl cTpOeHMs IIJIOCKUX YepBel, BEYIIMX CBOOOJHBIN U apa3uTHUECKU 00pa3 KU3HH.
Paznuunble npencTaBuTeNIn peCHUYHBIX yepBeil. CXeMbl )KU3HEHHBIX IIUKIIOB [1I€YEHOYHOIO
COCJIBLINKA U OBIYBETO LIeTIHS.

JlaGopaTopHble U NpaKkTHYecKHe padoThl

JKuzHeHHbIe HUKIIbI IEYEHOYHOTO COCATIBbINNKA U ObIYBETO LEIHS.

Tema 4.6. TUII KPYTJIBIE YEPBMU (1 u)

Oco0OeHHOCTH OpraHU3alK KPYTJIbIX YepBel (Ha MpUMepe YeI0BEUECKON acKapu/Ibl).
CB0OOHOXKMBYIIIME U TAPA3UTHUECKUE KPYTJIble uepBH. LMK pa3BuTHs YenoBeyeckon
acKapH/ibl; Mepbl MPO(PUIAKTUKY acKapua03a.

JleMoHcTpan U

Cxema CTpOEHHMsI U IUMKJI Pa3BUTHSI YEIOBEYECKOU aCKapUabl.

PaznuuHble CBOOOJHOKMBYIIKE U NTApa3UTHYECKHE (OPMBI KPYTIIBIX YEPBEH.

JlabopaTopHble U NpaKkTHYecKue padoTbl

JKM3HEHHBIN UK 4eTTOBEYECKON acKapHIbl.

Tema 4.7. TUII KOJIBYATBIE YEPBU (3 u)

Oco0eHHOCTH OpraHU3aIK KOJbYaThIX YepBel (Ha MpUMEpPe MHOTOIIETHHKOBOTO YEPBsI
HEepeu/ibl); BTOPUYHAS MOJIOCTh Tesia. MHOrooOpasue KoibuaThIX YepBeil; MHOTOIIETUHKOBBIE

1 MAJIOIICTUHKOBBIC KOJIBYATHIC I-IepBI/I, IIUSIBKHA. 3Ha'-IeHI/Ie KOJIbYaThIX qepBeﬁ B 6I/IOHGHO33X.
JdemoHcTpauus

Cxema CTPOCHHUA MHOT'OIICTHUHKOBOT'O 1 MaJIOIIETUHKOBOT'O KOJIbYAThIX IIG];)BGI\/'I. Paznuunnie
MNpEaACTaBUTCIIN TUIIA Konbuatsie YCpBHU.



JlabopaTopHble U NpakTHYecKue padoThl

Buelnee cTpoeHne 10X AEBOTO YEPBSL.

Tema 4.8. TUII MOJUIFOCKU (2 1)

OcoOeHHOCTH OpraHU3ali MOJUTIOCKOB; CMEIIaHHasl MOJIOCTh Tena. MHorooOpasue
MOJUTIOCKOB; KJ1acchl bproxoHorue, JIBycTBopuaTsie U ['o1oBOHOTHME MOJUTIOCKU. 3HAUECHUE
MOJUTIOCKOB B OHOIIeHO03aX. POJb B *KH3HU YeJIOBEKa U €ro XO3sIIICTBEHHOM J1eATeIbHOCTH.

JdemoHcTpauus

Cxema CTPOCHUA 6pIOXOHOFI/IX, JABYCTBOPYATBHIX U I'OJIOBOHOTHX MOJIJIFOCKOB. Paznuunnie
nNpeaACTaBUTCIIN THUIIA MOJIJIFOCKOB.

JlaGopaTopHble U NpaKkTHYecKHe padoThl

BHemHee cTpoeHne MOJUTFOCKOB.

Tema 4.9. TUII YWIEHUCTOHOI'UE (7 u)

[Tpouncxoxaenne u 0COOEHHOCTH OpraHU3aluy YWICHHCTOHOTUX. MHOTrOO00Opasue
YJIEHUCTOHOTHX; Kiacchl PakooOpasnsie, [laykooOpa3ubie, Hacekomble 1 Muoronosxku. Kiacc
PakooOpasnbie. O0mas xapakTepUCTHKA KJIacca paKooOpa3HbIX Ha IIPUMeEpPE PEUYHOTO paKa.
Bricmive u Husmue paku. MHoroo6pasue u 3HaueHHne pakooOpa3HbIX B OnoleHo3ax. Kiace
[TaykooOpaznblie. O01iast XxapakTeprucTuKa naykooopasHbixX. [1ayku, CKOPIHOHBI, KIIEIIH.
MuorooGpa3ue u 3HaueHre naykooopasHbix B 6uonenoszax. Kimacc Hacekombie. MHOrooOpasue
HaceKoMbIX. O0Ias XapaKTepUCTUKa Ki1acca HACEKOMBIX; OTPS/Ibl HACEKOMBIX C IOJIHBIM U
HEMOJIHBIM IpeBpaleHueM. MHOrooOpasue 1 3HaueHUEe HACEKOMBIX B OMOLIEHO3aX.
MHOTrOHOXKH.

JAeMoHcTpanus

Cxema cTpoeHHUsI peuHOro paka. Pa3nuyHble npecTaBUTENN HU3MINX U BBICHIMX PaKOOOpPa3HbIX.
Cxema cTpoeHus nayka-KpectoBuka. Paznnunsle npencraButenu kiacca [TaykooOGpasHsle.
CxeMbl CTPOCHUA HACCKOMBIX PA3JIMYHBIX OTPAI0B.

JlaGopaTopHble U NpaKTH4YeCKHe PadoThI

W3ydeHre BHEIIHETO CTPOEHUS U MHOT000pa3Hsl WIEHUCTOHOTHX *.

Tema 4.10. TUIT UTJIOKOXMUE (1 u)

Obwas xapakxmepucmuxa muna. Muozoobpa3zue uenoxooscux; kiaccel Mopckue 36e30bi,
Mopcxkue excu, I'onomypuu. Mhocoobpazue u sxon0euieckoe 3Havenue.

JleMoHCcTpan U

Cxembl cmpoeHust MOPCKOLUL 386e30bl, MOPCK0O20 edxca u 2onomypuu. Cxema npudoHHO20
buoyenosa.



Tema 4.11. TUITI XOPAOBBIE. IO TUII BECYHEPEIIHBIE (1 u)

[TpourcxoxaeHne XOpAOBBIX; MOATUIIBI OECUEPETTHBIX U MO3BOHOYHBIX. OO0IIas XapaKTepuCcTUKa
tuna. [Tontun becuepenHple: TaHLETHUK; OCOOCHHOCTH €r0 OpraHU3aluu U PACIPOCTPAHEHHUS.

JdemoHcTpauus

Cxema ctpoenus naHiieTHuka. Cxema Mmeramopdo3a y aciuani.

Tema 4.12. IIOATUIT ITO3BOHOYHBIE (UEPEITHBIE).

HAIKJIACC PBIBHI (2 u)

OO011as xapakTepucTHKa M03BOHOYHbIX. [Iponcxoxaenue po16. Ob1iast XxapakTepucTHKa phIo.
Knaccer XpsimeBsie (akysisl u ckatel) 1 KocTHBIE ppIOBI. MHOT00Opa3ue KOCTHBIX PHIO:
XPALIEKOCTHBIE, KMUCTENephIe, IBOSIKOIbIIAIIME U JTydenepble. MHOrooOpasue BUI0B U YepThl
MPUCTIOCOOJIEHHOCTH K Cpejie 00UTaHMsI. DKOJIOTUYECKOE U XO35MCTBEHHOE 3HaUEHUE PHIO.
JleMoHcTpan U

MHoroo6pasue pp10. Cxema CTpOCHUS KUCTETIEPHIX U JTyYeTephIX PhIo.

JlaGopaTopHble U NpaKkTHYecKHe padoThl

Oco0eHHOCTH BHEIIHETO CTPOCHUS PBIO B CBSI3U C 00pa30M KHU3HU ™.

Tema 4.13. KITACC 3EMHOBOJHBIE (2 u)

[TepBbie 3eMHOBOIHBIE. O0IIas XapaKTEPUCTHKA 3€MHOBOIHBIX KaK MEPBBIX HA3EMHBIX
N03BOHOUHBIX. becxBocThle, XBocTaThle U 6e3HOrne am(puoOun; MHOroobpasue, cpesia 0OMTaHUS
U 9KoJIorndeckre ocobeHHocTH. CTPYKTypHO-(YHKIIMOHAIbHAS OpTraHU3alns 36MHOBOIHBIX Ha
IpUMepe JIATYHIKH. DKOJIOTHYecKasi pojib U MHOT00Opa3ue 3eMHOBOTHBIX.

JAeMoHcTpanus

Msoroo6pa3ue ampuouit. CxemMbl CTPOEHUS KUCTENEPHIX PbIO M 36MHOBOIHBIX.
JlabopaTopHble M NpaKkTHYeCKHE PA0OTHI

Oco0eHHOCTH BHEUIHETO CTPOEHUS JISATYILKH, CBI3aHHBIE C €€ 00pa3oM KU3HH*.

Tema 4.14. KIIACC [IPECMBIKAIOIIMECHA (2 )

[Tpoucxoxaenue pentuiuii. O01as XapaKTepPUCTHKA MPECMbIKAIOIINXCS KaK
NEPBUYHOHA3EMHBIX KUBOTHBIX. CTPYKTYPHO-(QYHKIIMOHATBHAS OPTaHU3aIHs
IPECMBIKAIOLIUXCS Ha TpUMepe sAliepuibl. YerryituaTeie (3MeH, SIEPULbl U XaMeJICOHBI),
KPOKOAMJIBI M uepenaxu. PacrpocTpanenne u MHOTooOpasue popM penTuinii; OI0KEeHUE B
HKOJIOTHUECKUX CUCTeMaX. BbiMepIue rpymibl pecMbIKAOIIUXCS.

JleMoHcTpanus

MHoroo0pasue nmpecMbIkaromuxcs. CXeMbl CTPOSHUS 3eMHOBOIHBIX M PENTHIIHH.



JlabopaTopHble U NpakTHYecKue padoThl
CpaBHI/ITe.HLHbe/'I AHAJIN3 CTPOCHUS CKCJICTOB UCPCIIaxu, ANCPHULIbI U 3MCH.

Tema 4.15. KJIACC IITULIBI (4 1)

[IpoucxoxaeHue NTUIl; IEPBONTHULIBI U UX MPEJKU; HACTOAIIKUE NTUILI. Kunerpyabie, niu
JIeTaronme; OeCKWiIeBble, WIM Oerarollre; MMHIBUHEL, WIH IIaBaronue nTuisl. Ocod0eHHoCcTH
OpraHu3aIMy 1 dKoJIorrueckas TuddepeHIIMPOBKa JETAIOMUX NTHI] (ITULIBI Jieca, CTeTICH U
MyCThIHb, OTKPBITHIX BO3AYIIHBIX POCTPAHCTB, OOJIOT, BOJOEMOB U nobepexuii). Oxpana u
MIPYBJICUCHUE NITULL;, IOMAIIHUE NTULBL. POJIb NITUIL B IPUPO/IE, dKU3HU YEIOBEKA U €T0
XO3SIMCTBECHHOM IEITEIILHOCTH.

JleMoHcTpan s

Mmuoroo6pasue ntu. Cxembl CTPOEHUSI pENTHINN U ITHIL.

JlaGopaTopHble U NpaKkTHYecKHe padoThl

Oco0eHHOCTH BHEIIHET0 CTPOSHMSI IITHIL, CBA3aHHBIE C UX 00pa30M XXU3HU™.

Tema 4.16. KITACC MIJIEKOITUTAIOILME (4 u)

[Tpoucxoxaenue miexonuraromux. [lepsossepu (yrkonoc u exuana). Husmme 3sepu
(cymuarsie). Hactosmue 3Bepu (ruanentrapabie). CTpyKTypHO-(QYHKIIMOHAIBHBIE 0COOCHHOCTH
OpraHM3aly MJIEKONUTAIOIINX Ha IpUMepe cCoOOaKH. DKOJOTHYecKasi poJjib MIEKOIUTAONIUX B
IIPOLIECCE PA3BUTHS JKUBOU NPUPOABI B KaHHO30MCKON 3pe. OCHOBHBIE OTPSAbI IUIALIEHTAPHBIX
miexkonurtatomux: Hacekomosinable, Pykokpsiibie, I ppi3yHsl, 3aiiiieo0pasHbie, XUIHBIE,
Jlacronorue, Kuroo6pasnsie, HenapaokonsiTHble, [lapHokonbiTHBIE, [IpuMate! u ap. 3HaueHue
MJIEKOTIUTAIONIUX B IPUPOJE U XO3SIICTBEHHOM 1€ATENbHOCTH YeaoBeka. OXpaHa HEeHHBIX
3Bepeil. JlomamHue MieKonuTaromue (KpymHbId 1 MEJIKHI poraTblif CKOT U Ipyrue
CEJIbCKOXO035HCTBEHHBIE )KUBOTHBIE).

JleMoHcTpaL U

CxeMpbl, OTpaxarome KOJIOrHIecKyro AuddHepeHInpoBKY MIIeKOTUTaOMUX. MHOrooOpasue
MIIeKOUTAIOMNX. CXEMBI CTPOSHUS PENITUIINHA U MIIEKOTTUTAOIIUX.

JlaGopaTopHble U MpaKkTHYecKne padoThl
N3yuenune cTpoeHUsI MIICKOTTUTAOIITIX *.

Pacno3naBanme >XKUBOTHBIX CBOEH MECTHOCTH, OIIPECACIICHUEC UX CUCTEMATUYCCKOI'O ITOJIOKCHUA U
3HAYCHHUS B KU3HU YeIOBEKa™.

Paznesn 5. Bupycsl (2 u)
Tema 5.1. MHOI'OOBPA3UE, OCOBEHHOCTU CTPOEHUA

N ITPONCXOXAEHNA BUPYCOB (2 u)



OO6mas xapakrepucTika BupycoB. Victopust ux oTkpbitusa. CTpoeHHe BUpyca Ha IpUMeEpe
BUpyca TabayHOU Mo3auku. B3anmozeiicTBue Bupyca u KieTku. Bupycsl — Bo3OynuTenu
ornacHbIX 3a00neBanmii yenoBeka. [Ipodunaktika 3adoneBanus rpunmnoM. [Ipoucxoxnenue
BHUPYCOB.

JdemoHcTpauus

Mogenu pa3auuHbBIX BUPYCHBIX 4acTull. CXeMbl B3aUMOACHCTBHS BUPYCA U KIETKU IIPU
TOPU30HTAILHOM U BEPTHKAIBHOM THMAX nepenayn uHpekun. CXxeMbl, OTpaskarolye Iporecce

pa3sBUTHSI BUPYCHBIX 3a00JI€BaHU.

3akiouenue (1 9)

Oco0eHHOCTH OpraHu3alMi 1 MHOTOO0pasne )KUBbIX OpraHu3MoB. OCHOBHBIE 00JIaCTH
PUMEHEHHUS OMOJOTUYECKUX 3HaHUH B IIPAKTUKE CEIbCKOT0 X034HUCTBA, B pAJie oTpacieil
IPOMBIIIJICHHOCTH, IIPU OXPaHe OKPYKAIOIIEH Cpeibl U 310pOBbsI YeJIOBEKa.

O0o0menune u nopropenne — 1 u.

Buosiorus. Yenosek. 8 kiace (68 u, 2 u B Hezeio)

Pa3nen 1. MecTo 4esioBeka B cCTeMe OPraHUYecKoOro Mupa (2 9)

YenoBek Kak 4acTh )KUBOM MPpHPO/Ibl. MecTo 4eraoBeKa B CHCTEME OpraHuYeckoro Mupa. UepTol
CXO0JCTBA YCJIOBEKA U JKXUBOTHBIX. CXOI[CTBO H pa3iniunsa 4CJIOBCKa U T-IGJ'IOBCKOO6p'¢13HI)IX
00e3bsiH. UenoBeK pa3yMHBIH.

JleMoHcTpan U

CkerneTsl yesloBeKa U O3BOHOYHBIX. TabJIUIIbl, CXEMbI, PUCYHKH, PACKPBIBAIOIINE YEPTHI
CXOJICTBA YEJIOBEKA U KUBOTHBIX.

Paznea 2. IIpoucxo:xkaenue yenoBexa (2 u)

buonoruueckue u counanbHble GAaKTOPbl AHTPOIIOCOLMOTEeHEe3a. DTanbl aHTPONIOTeHe3a U
(akTOpsl CTaHOBIIEHU YesloBeKa. Packl yemoBeka, MX MPOMCXOXKAECHUE U €AUHCTBO.

JdeMoHcTpanus

Mopnenb «IIpoucxoxxaenne yenoBeka». Moaenn 0cTaTKOB MaTepUaibHON IEPBOOBITHOM
KYJIbTYpHI uesoBeka. M300pakeHue mpecTaBuTeNeil pa3uyHbIX pac yeloBeKa.

Pa3nea 3. KpaTkas ucropusi pa3BUTHA 3HAHMI
0 CTPOCHHH M (PYHKIUSIX OPraHu3Ma 4esaoBeka (1 u)

Hayxku o yenoBeke: anHaTomusi, GU3HOJIOTHA, TUTHECHA. Benukue anaToMbl U (PU3UOJIOTH:
[I'unmoxpar, Knasauit I"'anen, Aunpeac Bezanmii.



JleMoHcTpanus

[TopTpeThl BEIMKUX yUYEHBIX — aHATOMOB M (DH3UOJIOTOB.

Pasnen 4. O61mmii 0630p cTpoeHus U PyHKIUIT opraHusMa desaoBeka (4 u)

Kiierounoe crpoenne opranusmMa. TkaHU: SNIUTENUATbHBIE, COCAMHUTEIbHBIC, MBIILICUHBIE,
HepBHas. Opranbl 4elioBeueckoro opranu3mMa. Cucremsl opraHoB. B3auMocCBsi3b OpraHoB 1
CHUCTEM OpPraHOB KaK OCHOBA FOMEOCTa3a.

JdemoHcTpauus

CxeMbl CTPOEHHUSI CUCTEM OPT'aHOB YEJIOBEKA.

JlabopaTopHble U IpakTHYeCKHE PadOThI

N3ydyeHne MUKPOCKOITUYECKOTO CTPOEHHUS TKAHEM.

PacrioznaBanue Ha TabnMIIax OPraHOB U CUCTEM OPI'aHOB.

Pa3nesn 5. Koopannauus u peryasinus (10 1)

['ymopanbHas perynsuus. JKene3sl BHyTpeHHEH ceKperu. [ OpMOHBI U UX pOJib B 0OMEHHBIX
npoueccax. HepBHoO-TymMopanbHast perynisuus.

JleMoHcTpaL U

CxeMmbl CTpOeHUs! SHAOKPUHHBIX jkene3. TaOiauiibl, MILTIOCTPUPYIOIINE CTPOSHHE,
OMOJOTUYECKYI0 aKTUBHOCTh M TOUKH NMPUIIOKEHUSI TOpMOHOB. DoTorpadguu O0JIbHBIX €
Pa3IMYHBIMU HapyIIEeHUAMH (QYHKIMHA YHIOKPUHHBIX kene3. HepBHas perynsauus. 3HaueHue
HepBHOU cuctemsl. LleHTpanbHas u nepudepudeckas HepBHbIe cucTeMbl. BererarusHast u
COMaTHueCKasi 4aCTH HEpBHOI cucteMsl. Pediekc; nposeaenne HepBHOro ummynbca. CTpoeHue
1 QYHKIIMH CIMHHOTO MO3Ta, OTAEJI0B IOJIOBHOTO MO3ra. boibline nomymapus ToJI0BHOTO
mo3ra. Kopa 6ospmux nomymapuil. 3HadeHne Kopbl O0IbIINX NOTYIIAPHHA U €€ CBA3U C
JIpyruMHU oTAeraamMu Mo3ra. Opranbl 4yBCTB (aHaJIU3aTOPbl), X cTpoeHue u Gpynkuuu. CtpoeHue,
(GyHKLIMU ¥ TUTHEHA OpraHoB 3peHus. CTpoeHue u GyHKIUN OpraHoB ciyxa. [Ipenynpexaenue
HapymeHui ciayxa. Opranbl ocsi3aHus, BKyca, 00OHSHUS. [ MTHEHa OpraHOB YyBCTB.

JleMoHCcTpaL U

Mojienu ro10BHOTO MO3ra, OpraHoB 4yBCTB. CxeMbl pedIeKTOPHBIX AYT O€3yCIOBHBIX
pedIieKkcoB.

JlaGopaTopHble U NpaKTH4YeCKHe PadoThI
N3yuenune roJoBHOTO MO3ra desioBeka (1o MyJIshKaMm).
N3ydeHne usmMeHeHus pa3Mepa 3padka.

Pa3nen 6. Onopa u nBu:xenne (8 u)



CKelleT 4eaoBeKa, €ro OTACIbI: OCEBOM CKEIIET, CKEJIET M0sSCOB KoHeuHOCTeH. OCOOEHHOCTH
CKeJIeTa YeJIOBEKa, CBSI3aHHBIE C TPY/IOBOM JIEATEIILHOCTHIO M TPsAMOX0xaeHrueM. CoctaB u
CTpOEHHE KoCTel: TpybuaThie U ryduaThie KocTH. PocT kocteil. Bo3pacTHbie H3MeHEHUS B
CTPOCHHUH KOCTEH. THITBI COeTMHEHUs KOCTel. 3a00IeBaHUs OMTOPHO-IBUTATEIHHON CUCTEMBI U
ux npodunaktuka. Meimednas cuctema. CTpoeHHe U pa3BUTUE MBI OCHOBHBIC TPYIIITHI
MBI, uX GyHKIUHA. PaboTa MBI, cTaTHYecKas U TMHaMH4YecKas Harpy3ku. Posb HepBHOI
CUCTEMBI B PETYJISIIUU pa0OTHI MBIIIII. Y TOMJICHUE MBIIIII, POJIb AKTUBHOTO OT/IBIXA B
BOCCTAHOBJICHUY aKTUBHOCTH MBIIIICYHON TKaHU. 3HaYCHUE (PU3UYECKOM KYJIbTYPHl U PEKUMA
Tpyda sl MPaBUILHOTO (DOPMHUPOBAHUS OMTOPHO-IBUTATEIILHON CHCTEMBI.

JleMoHcTpanus

Ckerier 4yenoBeka, OTAEIbHbIX KocTel. Pacnuibl koctel. IIpueMbl oka3aHus nepBoil moMomu
IPU HOBPEKJICHUAX (TPaBMax) ONMOPHO-IABUTAaTEIbHONW CUCTEMBI.

JlabopaTopHble U IpakTHYeCKHE PadOThI

W3y4eHne BHEIIHETO CTPOEHUS KOCTEH.

W3mepeHne Macchl U pocTa CBOET0 OpraHu3Ma.

BeisiBieHre BAMSAHMS CTATUYECKON M JUHAMUYECKON HAarpy3KH Ha yTOMJICHUE MBIIIII.

Pa3nen 7. BuyTpennsisi cpena opranusma (3 4)

[TonsiTne «BHYTpeHHsIA cpena». TkaHeBas )kuIKOCTh. KpoBb, €€ coCTaB v 3HaUYEHUE B
o0ecreueHn! KU3HEACSITeIbHOCTU opranu3Ma. KieTouHble 371IeMeHThl KPOBH: 3PUTPOLIUTHI,
JAerKouuTsl, TpoMOoIUThI. [Tna3ma kpoBu. CBepThiBaHKe KpoBU. ['pynmbl kposu. JIumdpa.
Nmmynurer. MHpexunonnsle 3ad6oneBanus. [Ipexynpenurensubie npuBuBky. [lepennBanue
KkpoBHU. JloHOpCTBO.3Hauenue pabom JI. [lacmepa u . U.Meunukoea 6 obracmu ummynumema.
JleMoHCcTpan U

CxeMbl 1 TabIUIIBI, TOCBSILEHHBIE COCTaBY KPOBU, IPYIIIaM KPOBH.

JlabopaTopHble H NpaKkTHYecKHe PadboThl

N3y4yeHrne MUKPOCKOIIMYECKOTO CTPOEHHUS KPOBH.

Pa3nen 8. Tpancnopr BemecTs (4 )

Cepaie, €ro CTpoeHHUE U PErYISLUs AeITeIbHOCTH. BoNbIIoil 1 Maliblif KpyTH KpOBOOOPAIICHHUSI.
Jlumpoobpamenue. JIpmxenue kposu o cocynam. KpossitHoe naBnenue. 3a001eBaHus OPraHOB
KPOBOOOpAIIIEHUS, UX MPEYNPEKICHHE.

JleMoHCcTpan U

Monens cepana genoBeka. TaOIUIBl M CXeMBI, MILTIOCTPUPYIOIINE CTPOSHHUE KIIETOK KPOBH U
OpPraHOB KPOBOOOpPAIIICHHUS.

JlabopaTopHble U NpakTHYecKue padoThl



N3mepenne KpoBsIHOTO JABJICHHUSL.
Omnpenenenue nyabca v MOACYET YNCia CepIeYHBIX COKPALLICHUM.
Pa3nen 9. Abixanue (5 4)

[TorpebHOCTH OpraHu3Ma 4yesnoBeka B KHUcIopoie Bo3ayxa. Opranbl IbIXaHUs, UX CTPOCHUE.
JpixatenbHble qBrkeHUs. ['a3000MeH B Jierkux, TkaHsx. [lepeHoc ra30B SpUTpOIHTaMU

U I1a3MoH KpoBu. Perymsanusa neixanus. MckyccrBeHHOe nbixanue. ['010coBoi ammapar.
JleMoHcTpan s

Mopaenu ropTaHuy, JICTKUX. CXGMBI, WJUTIOCTPUPYIOIIUC MCXAHU3M BJ10Xa U BbIIOXA, TIPUEMbI
HNCKYCCTBCHHOI'O AbIXaHHA.

JlabopaTopHble U NpaKkTHYeCcKHe PadoThl

OrnipezerieHne 4acTOThI AbIXaHUS.

Pa3nen 10. ITumeBapenue (5 u)

[TurarenbHble BellecTBa U MUIIEBbIE TPOAYKTHL. [I0TpeOHOCTD YenoBeka B MUILE U MUTATEIbHbBIX
BemecTBax. Butamunsl. [Tumesapenue. CtpoeHne U GyHKIIUN OPTraHOB IHUIEBAPEHHUSL.
[TuieBapuTeNbHBIE KeJe3bl: eUeHb U MOJUKETYA0YHas XKelle3a. DTalbl IPOLecCoB
numieBapenus.Mccneoosanus U. 1. Ilasnosa 6 obnacmu nuwesapeHus.
JleMoHCcTpan U

Mogens Topca yenoBeka. Mymnsiki BHYyTPEHHUX OpTaHOB.

JlabopaTopHbIe U NIpaKkTHYeCKue padoThl

Bo3zelicTBue xeny1ouHOro coka Ha OeJIKH, CIIFOHbI — Ha Kpaxmad.

Omnpenenenre HOPM PallMOHAIBHOTO TUTAHMUS.

Pa3nen 11. O0MeH BelecTB M 3Hepruu (2 u)

OO61as xapakTepucTHKa 0OMeHa BelecTB 1 dHepruu. [lnactuueckuii u sHepreTuueckuit oOMeH,
UX B3aUMOCBsI3b. BUTaMUHBI, X poJb B 0OMeHe BemlecTB. [ unoButamMuHo3. [ unepBuTaMuHo3.

Pa3nen 12. Boigenenue (2 u)

Koneunsle nponykTel 0OMeHa BeniecTB. Opransl BeiaeneHus. [louku, ux crpoenne U GyHKIHH.
O6pa3zoBanue Mo4H. PoJb KOXKH B BBIBEIEHUH U3 OPraHW3Ma MPOyKTOB OOMEHA BEIIECTB.

JdeMoHcTpanus
Mopens moyex.

Pa3nen 13. IloxkpoBsl Tes1a (3 u)



Ctpoenue u GyHKIMH KOXKHU. POJb KOKU B TETUIOpETrYy AUy, 3akanuBaHue. [ urueHudeckue
TpeOoBaHUs K oJiexk/1e, 00yBH. 3a00IeBaHMs KOKU U X IPEIyNPEKICHUE.

JdemoHcTpauus
CxeMbl, HILTIOCTPUPYIOIINE CTPOSHUE KOXKHBIX TOKPOBOB YEJIOBEKA, MPOU3BOIHBIC KOXKH.
Pa3nen 14. Pasmuoxkenue u pa3purue (3 )

CucreMa OpraHoB pa3MHOXEHUS: CTpOeHHE U rurueHa. Ominogorsopenue. BuytpuyrpodHoe
pasButHe, poabl. Jlakranus. Poct u pazsutue pedenka. [InanupoBanue cembu.

Pa3nen 15. Boiciias HepBHast 1eATEJIbHOCTD (5 1)

Pednexc — ocHoBa HepBHOU AestenbHOCTU. Hccnedosanusa U.M. Ceuenosa, Y. 11.11asnosa, A.
A. Yxmowmckoeo, I1. K. Anoxuna. Bunbl pediiekcor. @opmel nosenenus. OcoOCHHOCTH BbICIIEH
HEPBHOU JCSITEIILHOCTU U TTOBEACHUS YesioBeka. [lo3HaBaTebHbIe MPOIEcChl. TOpMOKEHHE.
Tunbsl HepBHOU cucTeMbl. Peub. Mbiienue. Coznanue. buonornyeckue putmel. CoH, ero
3HA4YCHHE U TUTHEeHA. [ uruena ymcrseHHoro tpyaa. [lamsate. OMouun. OCOOEHHOCTH MICUXUKHU
YyeJIOBEKa.

Paznen 16. YesnnoBek u ero 310poBbe (2 u)

CobutoieHne CaHUTapHO-TUTUEHUYECKUX HOPM U MPaBUII 3JI0pOBOT0 oOpasa ku3Hu. OkazaHue
nepBoi JoBpaueOHOM MOMOLIHM PU KPOBOTEUEHUH, OTPABICHUH YTapHbIM I'a30M, CIIACEHUU
YTOMAIOIIET0, TPaBMax, 0)K0rax, 0OMOpPOKEHUHU. YKpPETJIEHUE 30POBbsI: IBUTaTeNbHAS
AKTUBHOCTb, 3aKaJIMBAHUC. CDaKTOpBI pUcCKa: CTPECChI, TMITIOAWHAMMA, ICPCYTOMIICHUC. BpCJIHI)IG
MIPUBBIUKH, UX BIUSHHUE HA 3JI0POBBE UesloBeKa. UenoBek u okpyxaromas cpeaa. Okpyxkaroas
Cp€aa KaKk UCTOYHHK BCIICCTB U DOHCPTHUHU. Cpena oOuTaHMUS. HpaBHna IIOBECACHHU YCIIOBCKA B
OKpYKarollen cpere.

JlabopaTopHble U pakTHYeCKHE PadOThI
N3yuenne npuemMoB OCTaHOBKHM apTEPUAIBLHOTO U BEHO3HOI'O KPOBOTEYECHUIA.
AHanu3 ¥ OlleHKa BIMSHUS Ha 3JI0POBhE UEJIOBEKA (DAKTOPOB OKPYIKAIOIICH CPEIbI.

IToBTOpenune u o0o0menne — 1 4.

Buosorus. O6mue 3akoHoMepHOCTH. 9 KJ1ace (68 4, 2 4 B HENIEIIO)
Beenenue (3 u)

MecTo Kypca B CUCTEME €CTeCTBEHHO-HAYYHBIX TUCIUILINH, a TAK)Ke B OMOJIOTHYEeCKUX HayKax.
Ienwn u 3amaun Kypca. 3HaUCHHE MPEMETA IS IOHUMAaHUsI €IMHCTBA BCETO KUBOTO U
B3aMMO3aBHCHMOCTH BceX yacTel orochepsl 3emMin. YPOBHU OpraHU3allud KU3HU:
MOJIEKYJISIPHO-TEHETUYECKN, KIIE€TOUYHbIM, TKAHEBBIN, OpPraHHbINA, OpPraHM3MEHHBIH,
MOMYJISIIIHOHHO-BHIOBOM, OMOT€OIEHOTUYECKUI U OnocdepHbIil. ETMHCTBO XMMHYECKOTO
COCTaBa )KMBOW MaTEPHUH; OCHOBHBIE TPYMITBI XUMUYECKHUX FJIEMEHTOB M MOJIEKYJI, 00pa3yroIIre
KUBOE BelecTBO Onocdeprl. KileTrounoe cTpoeHue oprann3MoB, Hacensomux 3emnro. OOMeH



BEIIIECTB U CAaMOPETYJISIHUsS B OMOIOrHueckux cucreMax. CaMoBOCTIpOU3BEICHUE;
HACJIEICTBEHHOCTh U U3MEHYMBOCThH KaK OCHOBA CYyILIECTBOBaHUS KUBOM MaTtepuu. Poct u
pa3Butue. Paznpaxxumocts; hopMbI H30MPATEIBHON peakiuyi OPraHU3MOB Ha BHEIITHHE
BO3/IEHCTBUS. PUTMUYHOCTD ITPOIIECCOB KU3ZHEIEATEIBHOCTH; OMOJIOTUYECKUE PUTMBI U UX
3HauYeHHe. [[MCKPETHOCTh KUBOTO BEIIECTBA U B3aUMOOTHOIIEHUS YaCTH U 1I€JIOTO B
O6uocucremMax. JHEPro3aBUCUMOCTD KUBBIX OPraHU3MOB; (OPMBI TOTPEOICHUS IHEPTHUH.
[{apcTBa )UBOW MPUPOABI; KpaTKask XapaKTEPUCTUKA €CTECTBEHHOW CUCTEMBI KJIaCCU(UKAIIUN
JKUBBIX Opranu3MoB. BuyoBoe paznoobOpasue.

JdemoHcTpauus

CxeMbl, OTpaXkarollue CTPYKTYPbI LIAPCTB KUBON IPUPOJIBI.

Pa3nen 1. CTpykTypHasi opranu3anus ;kKMBbIX opranu3mMoB (10 u)
Tema 1.1. XUMHNYECKAS OPTAHU3ALINA KIIETKU (2 u)

DNeMEHTHBIN COCTaB KJIETKU. PacipocTpaHEHHOCTh 3JIEMEHTOB, UX BKJaJ B 00pa30BaHUE KUBOI
MaTepHH U 0OOBEKTOB HEXKUBOW NPUPOAbI. MaKpOl3JIeMEeHThbI, MUKPOJIEMEHTBI; UX BKJIAJ B
o0pa3oBaHNe HEOPraHUYECKUX U OPraHUYECKUX MOJIEKYJI )KUBOT0 BellecTBa. Heoprannueckue
MOJIEKYJIbI )KUBOTO BellecTBa. Bona; ee xuMudeckue cBoicTBa 1 6uosnoruyeckas poib. Conun
HEOPraHMYECKUX KHUCIIOT, X BKJIJ B 00eCTIeYeHHEe IPOIIECCOB KU3HEACATEIIEHOCTH
noJjiep>kaHue romeocrasa. Posib KaTHOHOB U aHMOHOB B 00€CIIEYEHNH POLIECCOB
KU3HENEeATeNIbHOCTH. OCMOC U OCMOTHYECKOE /1aBJIEHNE; OCMOTHYECKOE IOCTYINIEHUE MOJIEKYII
B KJ1eTKy. Opranuueckue Mosekynsl. buonornyeckue noaumepsl — O€NKH; UX CTPYKTYpHas
opranu3anus. QyHKIUU OEIKOBBIX MOJIEKYJI. YTJIEBO/Ibl, UX CTPOCHHUE U OUOJIOrHMYecKas poJb.
JKupbl — OCHOBHOM CTPYKTYpHBIN KOMIIOHEHT KJIETOYHBIX MEMOpaH U UCTOUHUK SHEPTUU.
JHK— mounexynsl HacnencrBeHHocT. Penymmkanus JIHK, nepegavya HacineacTBeHHOM
UH(pOpMaLUU U3 MIOKOJIEHHs B MokojeHue. [lepenada HaciaencTBeHHON MH(OpMaIK U3 spa B
nutornasMy; Tpanckpunuus. PHK, ee ctpykrypa u pynkuun. Mudopmannonssie,
TpaHcnopTHble, pubocomanbHbie PHK.

JleMoHCcTpaL U

OObeMHbIE MOJIENTU CTPYKTYPHOM OpraHu3aluu OMOJIOrHYECKUX MOJIMMEPOB — OEIKOB U
HYKJICMHOBBIX KHCIIOT, UX CPAaBHEHHE C MOJEISIMH HUCKYCCTBEHHBIX MTOJMMEPOB (Harpumep,

MOJIMBUHUIIXIJIOPHJIOM).
Tema 1.2. OBMEH BEHIECTB U [IPEOBPA3OBAHUE SHEPT'UU B KJIETKE (3 u)

OOMeH BelecTB ¥ IpeoOpa3oBaHUE SHEPTHH B KIIETKe. TpaHCIIOPT BEIIECTB Yepe3 KIETOUHYIO
meMmOpany. [TuHo- 1 haroruTo3. BHyTprkieTOUHOE NMUIlleBapeHre U HaKOIJIEHHE YHEPIUH;
pacuienIeHue TIIK03bl. buocnHTe3 0eNnKoB, )KUPOB U YIIIEBOJOB B KIIETKE.

Tema 1.3. CTPOEHUE 1 ®YHKIIMHU KJIETOK (5 u)

[Tpokapuotuueckue KIeTku: ¢popMa u pazmepsl. [lutonnazma 6akTepruanbHON KISTKH.
Opranu3zanus Metabonu3Ma y mpoKapuoT. [ eHeTHIecKuii armapat OaKTepui.
Cnopoo6pazoBanue. PazmHoxeHne. MecTo U posib MPOKApUOT B OMOIIEHO3aX. DYKapUOTUUYECKAS
kieTka. Llurormnasma sykapuornyeckoi kietku. OpraHessibl UTOIIIA3Mbl, UX CTPYKTYpa U
¢ynkuuu. Lutockener. BkiroueHus u ux pojib B MeTaboau3me kieTok. Kierounoe sapo —



LIEHTP YNpPaBJICHUS )KU3HEAEATEIbHOCTBIO KIETKU. CTPYKTYpBI KJIIETOUHOTO si/ipa: siAepHast
000J10YKa, XpOMAaTHH (T€TEPOXPOMATHUH ), AAPBIIIKO. OCOOEHHOCTH CTPOEHUS PACTUTEIBHOM
KJIeTKH. [lenenue kinetok. Knetku B MHOroksiaeTouHoMm opranusme. [lonsarue o

T pepeHIMPOBKE KIETOK MHOTOKJIETOYHOI'O OpraHu3mMa. MUTOTHYECKMI UK nHTepda3a,

penymukanus JJHK; Muto3, ¢pazpl MUTOTHUECKOTO A€TIEHUS U TPEoOPa30BaHUS XPOMOCOM.
Buonornyeckuii cMpICI U 3HaUeHHE MUTO32 (Oecronoe pa3MHOXKEHHE, POCT, BOCIIOJTHEHUE
KJIETOYHBIX MOTEPh B (PU3MOJOTUUECKHUX U MATOJIOTHUECKUX ycinoBusaX). Kiierounas Teopus
CTPOEHHS OPraHU3MOB.

JleMoHCcTpanus

[IpuHUMIIHATBHBIE CXEMBI YCTPOMCTBA CBETOBOTO U JIEKTPOHHOIO MUKPOCKONOB. CXEMBI,
WJUTIOCTPHUPYIOLIUE METO/IbI TPenapaTuBHON OMOXMMHUU U KMMYHOJIOTUU. MoIeNn KIIETKH.
CxeMbl CTPOEHHUS OPTaHOUIOB PACTUTEILHOM U )KUBOTHOM KJIETOK. MUKponpenaparsl KJIETOK
pacTeHuid, ’)KUBOTHBIX U OJIHOKJIETOYHBIX TPUOOB. DUTYPBI MUTOTHYECKOTO IETICHUS B KIIETKAX
KOpeIlKa JyKa Mo MUKPOCKOTIOM U Ha cxeme. MaTepuarbl, paccKa3blBaroliue o Ouorpadusix
YYEHBIX, BHECIIMX BKJIAJ B Pa3BUTHE KIETOUHOU TEOPUU.

JlabopaTropHble M NpaKkTHYeCKHEe Pa0OThI

N3yueHne KIeTok OaKTepHii, paCTeHUI U )KUBOTHBIX HAa TOTOBBIX MHKpOIIpernaparax .
Pa3nen 2. PazMHoOkKeHHe M HHAUBHUIYAJIbHOE PAa3BUTHE OPraHU3MOB (5 )

Tema 2.1. PASMHOXEHUE OPTAHMU3MOB (2 u)

Cy'H_IHOCTL 151 (bOpMI)I Pa3MHOKCHHU OPTaHHU3MOB. becnonoe Pa3MHOKCHUEC paCTeHI/Iﬁ n
JKUBOTHBIX. I1oT0BOE Pa3MHOKCHHUEC JKUBOTHBIX U paCTeHI/II\/'I; 06p330BaHI/IC TTIOJIOBBIX KJICTOK,

OCEMEHEHHE U OIUI0JJOTBOpPEeHHE. bruonornueckoe 3Ha4eHNE TTOJI0OBOTO Pa3MHOKEHUSI.
['ametorenes. [lepuoasr 00pa30BaHUs MOJOBBIX KIETOK: Pa3MHOKEHHUE, POCT, CO3PEBaHUE
(meiio3) 1 popMuUpOBaHUE MOJIOBBIX KIeTOK. OCOOEHHOCTH CliepMaTOreHe3a U OBOT€He3a.
Ormo10TBOpPEHHE.

JleMoHcTpanus

[TnakaTsl, WILTIOCTPUPYIOIIKE CIIOCOOBI BET€TaTUBHOTO Pa3MHOKEHHUSI IJI0JIOBBIX IEPEBLEB U
OBOIIHBIX KyJIbTYp. MuKponpenapaTs! siiiiekineTok. @oTtorpaduu, orpaxkaromiye pazHooopasue
MOTOMCTBA Y OJTHOM Mapsl poaUTENeH.

Tema 2.2. UHIUBUIY AJIbHOE PA3BBUTUE OPTAHU3MOB (OHTOT'EHE3) (3 )

OMOpHOHANBHBIN nepro pa3BuThs. OCHOBHBIE 3aKOHOMEPHOCTH JpoOJIeHUs; 00pa3oBaHHe
OJIHOCJIOITHOTO 3apo/iblilia — OJacTyJbl. ['acTpyisius; 3aKOHOMEPHOCTH 00pa30BaHUs
JIBYCIIOMHOI'O 3apoJiplllIa— racTpyisl. IlepBUUHBIN OpraHoreHes u gaapHemas
muddepeHIMpoBKa TKaHeH, OpraHoB U cucteM. [locTaMOpHOHANBHBIN TEPUO Pa3BUTHS.
@DopMbI TOCTIMOPHOHAIBHOTO NTepHo/ia pa3BuTUs. Hempsimoe pa3BuTHe; MOTHBIA U HEMOIHBII
Meramopdo3. buonorudeckuii cMbIc pa3BuTus ¢ metamopdosom. [Ipsimoe passutue. Poct
OIIPEIEIICHHBIN U HEOIIPEACIICHHBIN.

JdemoHcTpauus



TabmuIel, WILTIOCTPUPYIOIINE TIpoiiecc MeTaMopdo3a y 6eCrio3BOHOYHBIX (KECTKOKPBUIBIX U
YEeITyH4aTOKPBUIBIX HACEKOMBIX ) M TIO3BOHOYHBIX (aMbuoumii).

Pa3nen 3. HacjieicTBEHHOCTh U H3MEHYHUBOCTH OPranu3mMon (20 u)

Tema 3.1. SBAKOHOMEPHOCTU HACJIEJOBAHUM S ITPU3HAKOB (10 1)

Otxkperte I'. Menaenem 3aKkOHOMEPHOCTEH HaclleI0BaHMs IPU3HAKOB. [ mOpumonornyeckuii
METO] U3y4EHUsl HACJIECTBEHHOCTU. MOHOTHOPUIHOE U OTUTUOPUIHOE CKPEIIBAHHE.
3akonsl Mennens. HezaBucumoe u ciierieHHOe HaciienoBanue. ['eneTuueckoe onpeseseHme
nosa. ['eHoTun kak nenocTHas cucrema. B3anmoielicTBre reHOB B ONIPEIEIEHUN TPU3HAKOB.

JdemoHcTpauus

KaprI XPOMOCOM YCJIOBCKaA. PO,Z[OCJIOBHBIC BBIJAOIMUXCSA Hpe,I[CTaBI/ITeHeﬁ KYJIbTYPBHI.
XpOMOCOMHBIe AdHOMAaJIMM 4Y€JIOBCKA U UX q)eHOTI/IHI/I‘-IeCKI/Ie IIPOABJICHUA.

JlaGopaTopHble U NpaKkTHYecKHe padoThl

Pemenne reneTuueckux 3a1a4d ¥ COCTaBICHUE POJOCIOBHBIX.

Tema 3.2. 3BAKOHOMEPHOCTHU UBMEHUYMBOCTHU (6 )

OcHoBHBIE (POPMBI U3MEHUUBOCTH. [ eHOTHITYECKass N3MEHYMBOCTh. MyTanuu. 3HaueHue
MyTalMi Ui IPaKTUKU CEJIbCKOTo X03siicTBa U OnoTexHoaoruu. KomOuHatuBHas
M3MEHYUBOCTbh. DBOJIIOIMOHHOE 3HaUeHNEe KOMOMHATUBHON U3MeHUUBOCTH. DeHoTUIIHYECKaS,
WA MOJU(PHUKAIIMOHHAS, U3MEHYUBOCTh. POJb yCi10BUIl BHELTHEH cpe/ibl B pa3BUTHH U
NPOSIBIIEHUH PU3HAKOB U CBOMCTB.

JleMoHCcTpan U

[Tpumepsl MOAMPHUKATMOHHON NU3MEHYUBOCTH.

JlabopaTopHbIe U NIpaKTHYeCKHe padoThl

[TocTpoenue BaprualmoHHON KPUBOH (pa3Mephl JIMCTHEB PACTEHUH, aHTPOIIOMETPHUUECKUE
JAHHBIE YYAIIUXCH).

Tema 3.3. CEJIEKLIMSI PACTEHMIA, )KUBOTHBIX U MUKPOOPI' AHU3MOB (4 u)

LleHTpBI NPOUCXOXKAECHUS U MHOT000pa3us KyIbTypHBIX pacTeHuil. Copt, Mopoja, mTaMM.
MeTo/bI ceneKIMy pacTeHUI U KUBOTHBIX. JIOCTH)KEHNS U OCHOBHBIE HAIlPaBIICHUS
COBPEMEHHOM CENEKINHU. 3HAUEHNUE CEJIEKIINH JUIsl pAa3BUTHS CEIbCKOXO035HCTBEHHOTO
MIPOU3BOJICTBA, MEAUIIUTHCKOM, MUKPOOHOJIIOTMYECKOM U IPYTUX OTpaciieil MPOMBIIUIEHHOCTH.

JleMoHCcTpan U
CpaBHUTENBHBIN aHATIU3 ITOPOJ JOMAIIHUX )KUBOTHBIX, COPTOB KYJIBTYPHBIX PACTEHUN U UX
JUKUX npeakoB. Komnekuu u npenapaTsl COPTOB KYJIbTYPHBIX PACTEHU, OTINYAOIIUXCS

HaMOOJIBIIIEN IIJIOOBUTOCTHIO.

Pa3nen 4. IBoaonus xuBoro mupa Ha 3emie (19 u)



Tema 4.1. PA3BUTUE BUOJIOI'MU B JIOJJAPBUHOBCKUIA ITEPUO] (2 u)

Pa3Butue Ononoruu B J0AapBUHOBCKHI TIepuo1. ['0CIIOCTBO B HayKe MpeICTaBlIeHUH 00
«M3HAYATBHOM 11eJ1eCO00Pa3HOCTH» U HEM3MEHHOCTH XMBOM npupoabl. Pabote K. JIuaHes mo
CUCTEMATHUKE PACTEHUN U )KMBOTHBIX. DBosmonioHHas Teopust K. b. Jlamapka.

JleMoHcTpan s

buorpaduu yueHbIx, BHECIIUX BKJIAJl B Pa3BUTHE SBOITIOIMOHHBIX uaeH. JKU3Hb U 1eaTeIbHOCTh
K. Bb. JIlamapka.

Tema 4.2. TEOPUA Y. JAPBUHA O ITPOUCXOXAEHMM BUIOB ITYTEM
ECTECTBEHHOI'O OTBOPA (5 u)

[Ipennoceuiku Bo3HUKHOBeHUS yuenus Y. [lapBuna: qocTHkeHUs B 00JIaCTH €CTECTBEHHBIX
HayK, JKcreauuuoHHbIi Matepuan Y. Jlapsuna. Yuenue Y. [JapBuna 00 HCKYyCCTBEHHOM OTOOpE.
Yuenue Y. JlapBuHa 0 ecTecTBEHHOM 0TOOpe. Bua— snemeHTapHas 3BOJIIOIMOHHAS €UHUIIA.
BceoOmas nnauBuIyasibHasi ©3MEHUYUBOCTD U M30BITOUHAS YMCICHHOCTh MOTOMCTBA. boprba 3a
CYIIIECTBOBAHHE U €CTECTBEHHBIN 0TOOP.

JleMoHCcTpan s

buorpagus Y. lapsuna. Mapuipyt u koHkpeTHble Haxoaku Y. JlapBuHa BO BpeMs TyTELIECTBUS
Ha KopaOine «buriby.

Tema 4.3. COBPEMEHHBIE ITPEJICTABJIEHMA Ob 35BOJIFOIINN.
MUKPOSBOJIIOIIMA 1 MAKPOSBOJIIOLIUA (5 )

Bu kak reHeTHYeCcKH N30ITMPOBAaHHAS CHCTEMA; PEIIPOTyKTHBHAS H3O0JISAINS U €€ MEXaHU3MBI.
[TomynsioHHAs CTPYKTYpa BUQ; SKOJOTHYECKHE U TCHETUYECKUE XapaKTEPUCTUKH
nomyssiiuid. [Tomyssiusi— 35eMeHTapHast YBOJIONMOHHAs enuHuIa. [IyTi u ckopocTh
BUJI000pa3oBaHus; reorpaduyeckoe U HKOIOrnueckoe BugooOpa3zoBanue. [ maBHbIe
HaIpaBJICHUS SBOIIOIMOHHOTO npotiecca. Apomopdo3, uanoananraius, oomas qereHeparms.
OcHOBHBIE 32aKOHOMEPHOCTH HBOJIIOIMH: TUBEPTEHIUS, KOHBEpreHIINs, Tapauienu3M. [Ipapuna
9BOJTIOIMU TPYIIIT OPraHU3MOB. Pe3ynbTaThl SBOIONMN: MHOTOO0Opa3ue BUI0B, OpraHHYECKast
11eJ1ec000Pa3HOCTh, MOCTEIIEHHOE YCIOKHEHUE OPTaHU3aIIH.

JdeMoHcTpanus

CxeMbl, WILTIOCTPUPYIOIIHE MTPOLIecC reorpapuueckoro Buoo0pa3oBanus. JKuBble pacTeHus u
JKUBOTHBIE, TepOapiy U KOJJIEKIIUH, TTOKA3bIBAIOIINE UHANBUAYAIEHYIO H3MEHYHBOCTh U
pa3zHoo0pas3ue cOpTOB KyJIbTYPHBIX PACTEHUHN U MOPOJ] TOMAIIHUX KUBOTHBIX, a TAKKE
pe3yabTaThl MPUCIIOCOOIEHHOCTH OPTaHU3MOB K Cpejie OOUTaHUs U PE3YIIbTaThl
BUJ1000pazoBanus. [IpuMepsl TOMOIOTHYHBIX M aHAJIOTMYHBIX OPraHOB, UX CTPOEHUS U
POMCXOXKAEHUS B OHTOreHe3e. CXeMbl COOTHOIIEHUS MMyTel MPOrpecCuBHOM OHOIOTHnYecKOi
ABOJIIOLIMU. MaTepuainbl, XapakTepu3yIOIIe MpeicTaBUTENeH )KUBOTHBIX U PACTEHUH,
BHECEHHBIX B KpacHyI0 KHUI'y U HaXOZSIIMXCS MO OXPaHOM rocyAapcTaa.

JlabopaTopHble U NpakTHYecKue padoThl

N3yuenne mprucnocoO0IeHHOCTH OPTaHU3MOB K cpejie OOMTaHus ™.



N3yueHne n3MEeHYUBOCTH, KPUTEPUEB BUIA, PE3YJIbTATOB UCKYCCTBEHHOTO OTOOpa Ha copTax
KYJIBTYPHBIX pacTeHHI™.

Tema 4.4. IIPUCIIOCOBJIEHHOCTD OPTTAHMU3MOB K YCJIIOBHUAM

BHEIIIHEM CPEJIbI KAK PE3YJIbTAT PBOJIFOLMHU (2 u)

Buonornyeckuii nporpecc u 6nonoruyeckuii perpecc. [Ipucrnocodburensubie 0COOEHHOCTH
ctpoenus. [IokpoBUTENbCTBEHHAS OKpacka MOKPOBOB TeJla: CKPBIBAIOIIAs OKpacka (OAHOTOHHAS,
JBYTOHOBAsI, pacuJICHSIOLIas U Jp.); IpeJocTeperaronas okpacka. MumMukpus.
[TpucnocoOuTenbHOE MOBEACHUE )KUBOTHBIX. 3a00Ta 0 moToMcTBe. PDU3HOTOTHYECKHE
amantanui. OTHOCUTEIBHOCTD PUCTIOCOOIEHHOCTH.

JleMoHcTpan s

Nnmoctpauu, 1EMOHCTPUPYIOLIME CTPOECHHUE TEJIA ) KUBOTHBIX M PACTUTENBHBIX OPraHU3MOB,
oOecrneunBarolIe BbDKUBAHUE B TUITMYHBIX JUIsI HUX YCIOBUAX CyliecTBoBaHUs. [Ipumepsr
Pa3IMYHBIX BUAOB TOKPOBUTEIILCTBEHHON OKPACKH Y ) KUBOTHBIX.

JlaGopaTopHble U NpaKkTHYecKHe padoThl
OO6cyxneHre Ha MOJIEINIAX POJIH MPUCIIOCOOUTENBHOTO TOBEICHHUS KUBOTHBIX.
Tema 4.5. BOBHUKHOBEHUE XNU3HU HA 3EMIJIE (2 u)

Opranudeckuii MUp Kak pe3yJsbTaT 3BOJIIOLMU. BO3HUKHOBEHNE U pa3BUTHE KU3HU Ha 3eMJIe.
Xumuuecku, npendouonornyeckuit (reopus akajgemuka A. M. Onapuna), Onoornyeckuii u
COLIMAJIBHBIN ATAIbl pa3BUTHUSA KUBOK MaTepuu. OUIIOT€HETUYECKHUE CBSA3H B )KMBOW PUPOJIE;
€CTeCTBEHHas KilacCU(UKALUS )KUBBIX OPTaHU3MOB.

JeMoHcTpanus

CxeMbl BO3BHUKHOBEHUS OJJHOKJIETOYHBIX 3YKapHOT, MHOTOKJIETOYHBIX OPraHU3MOB, Pa3BUTHS
LAPCTB PACTEHUN U )KHUBOTHBIX.

Tema 4.6. PASBBUTUE )XU3HU HA 3EMIJIE (3 u)

PazButue xxu3HM Ha 3eMiie B apXEUCKYyI0 U TPOTEPO30ICKYIO Apbl. [IepBbie ciieapl )KU3HU Ha
3emute. [losiBneHne Bcex COBPEMEHHBIX THIIOB OECIO3BOHOYHBIX KUBOTHBIX. [IepBbie XOpA0OBEIE.
PazButue BogHbIX pacTeHuil. Pa3BuTHe kx13HU Ha 3emiie B Maneo30icKyto 3py. [losiBnenue u
ABOJIIOIUSA CYXOMYTHBIX pacTeHu. [lanopoTHUKH, CeMEHHBIE TAIOPOTHUKH, TOJTOCEMEHHbBIE
pacteHus. Bo3HUKHOBEHHE TTO3BOHOYHBIX: PHIOBI, 36MHOBO/IHEIE, IPECMBIKatOIIuecs. Pazpurue
KU3HU Ha 3eMJie B ME3030MCKYIO0 U KalHO30MCKYIO Apbl. [logBieHne u pacnpocTpaHeHne
MOKPBITOCEMEHHBIX pacTeHuil. BO3HMKHOBEHME NMTUIL U MIIeKonUTamux. [losBienue u
paszButue npumatoB. [Ipoucxoxaenue yenoBeka. MecTo 4esoBeka B )KMBOW MPUPOJE.
Cucrematuieckoe noioxkenue suaa Homo sapiens B cucteme kuBoTHoro mupa. [IpuszHaku u
CBOICTBA YE€JI0BEKA, MO3BOJIAIOIINE OTHECTH €T0 K Pa3IMYHBIM CUCTEMATHYECKUM TPYIIIIamM
1apcTBa KMBOTHBIX. CTa Iy SBOJIIOIMHU YEJIOBEKA: APEBHEUIIINI YeI0BEK, APEBHUI YETOBEK,
nepBble coBpeMeHHbIe J1oau. CBolcTBa YenoBeKa Kak Ouosornyeckoro uaa. [lomynaunonnas
cTpyKkTypa Buga Homo sapiens; ueroBeueckue pachl; pacooOpa3oBaHUE; EUHCTBO
MIPOUCXOKICHHS pac. AHTHHAy4Has CYIIHOCTh pacu3ma.



JleMoHcTpanus

Penpoxyxiun kaptun 3. bBypuana, orpaxaromux (payny u Gpaopy pa3aIuuHbIX 3p U IEPUOJIOB.
CxeMbl pa3BUTHUS LAPCTB KUBOU NpUpoAbl. OKaMEHEIIOCTH, OTIIEYaTKU PACTEHUH B IPEBHUX

noponax. Mozaenu CKelneToB 4eJI0BeKa U N03BOHOYHBIX KUBOTHBIX.
Pa3nes 5. B3aumMooTHOmIEeHus1 opranu3ma u cpeabl. OCHOBBI 3Ko0y10ruH (5 9)

Tema 5.1. BUOC®DEPA, EE CTPYKTYPA U ®YHKIIMMUA (3 u)

buocdepa — xuBas obosiouka mianeTsl. CTpykrypa 6mochepsl. KomnoneHTs Onocdepsr:
YKMBOE BEILIECTBO, BHIOBOW COCTaB, pa3HOOOpa3ue 1 BKJIa B Onomaccy. BHokocHoe 1 KocHoe

BemiectBo onocheps (B. U. Bepuaackuii). KpyroBopoT BemecTs B mpupojie. EcrecTBeHHBIC
co00111ecTBa )KUBBIX OPraHu3MoB. bruoreoneHo3sl. KoMmoHeHTsl 6MOreo1eH030B: MPOAYIICHTHI,

KOHCYMEHTBI, peIyLIeHThI. bHo1IeH03bI: BUI0BOE pa3HOO0pas3ue, MIOTHOCTD MOMYJISIHA,
Oomomacca. AGuornueckre GakTophl cpeabl. Poib TemMmepaTypsl, OCBEIIEHHOCTH, BIAKHOCTH U
Ipyrux (GakToOpoB B XKHU3HEAEATEILHOCTU cO00IIecTB. IHTeHCUBHOCTH AeHcTBUS (hakTopa
cpezpl; orpaHnuMBaronmii hakrop. BzanmoneiictBue pakTopoB cpenbl, Ipeaessl
BBIHOCIMBOCTU. buotnueckue dakropsl cpeanl. Llenu u ceTu nutanus. IKOJIOrHuecKre
NUpaMUIbL: Yuces, OnoMacchl, sHeprun. CMeHa 6uoreHo30B. [IpuuHbI CMEHBI OHOIIEHO30B;
dbopMupoBaHue HOBBIX coo0IIecTB. DOPMBI B3aUMOOTHOILLIEHUI MEKIy OpraHH3MaMHu.
[To3uTHBHBIE OTHOIIEHUS — CUMOMO3: MyTYyalau3M, KOONepalys, KOMMEHCAIU3M.
AHTHOMOTHYECKHE OTHOLICHHUS: XUITHUYECTBO, IApa3UTU3M, KOHKypeHIus. HelftpanbHbie
OTHOUIEHUSI— HEUTPAIIU3M.

JleMoHCcTpan U

CxeMmbl, WTIOCTPUPYIOIIKE CTPYKTYPY OHochephl U XapaKTepU3yIOLUe ee OTACIbHbIE
cocTaBHbIE yacTH. TabJIuIbl BUIOBOTO COCTaBa U pa3HOOOPA3Hs KUBBIX OPraHU3MOB OHOCHEPHI.

CxeMbl KpyroBopoTa BelecTB B npupoje. KapTel, oTpaxaromiye reoJoru4eckyro HCTOPUIO
MaTEepPHKOB, PACIPOCTPAHEHHOCTh OCHOBHBIX OMOMOB CylIH. J{naduinbMbl 1 KUHODUIBMBI
«buocpepar. [Tpumepsl ciMOM03a MEXKIY IPEICTABUTENISIMU Pa3IMUHbIX HAPCTB KUBOU
IIPUPOJIBIL.

JlabopaTopHble U NpaKkTHYecKue padoThl
CocraBieHre cxeM Iepeiayl BeleCTB U SHepTuu (1iernei nuraHus)™.

N3yuenune u onrcaHue 3KOCUCTEMBI CBOEH MECTHOCTH, BBISIBJIEHUE TUIIOB B3aMMOICHCTBUS
pa3HBIX BUJIOB B JAHHOM KOCHUCTEME™.

Tema 5.2. BAOC®EPA 1 YEJIOBEK (2 u)

[TpuponaHbie pecypchl U UX UCIOJIb30BaHKE. AHTPOIIOr€HHbIE (PaKTOPbI BO3/IEHCTBUS Ha
OMOIIeHO3bI (POJIb YeTIOBEKa B MPUPO/IE); MOCIEACTBUS XO3IHCTBEHHOM EATEILHOCTH YeIOBEKa.
[TpoOnemsl palioHaILHOIO IPUPOAONOIb30BAHNS, OXPaHbl IIPUPOJIBL: 3aLUTA OT 3arpsA3HEHUH,
COXpaHEHHE TAJIOHOB U MAMATHUKOB MPHUPOJIbI, 00ECTIeYeHNE TPUPOAHBIMU PECypCaMu
HACEJICHUS IUIAHETHI.



JleMoHcTpanus

Kaprts! 3a110BeIHBIX TEPPUTOPUI HALIECH CTPAHBI.

JlabopaTopHble U NpakTHYecKue padoTbl

AHaJn3 1 OLEHKA MOCIIEACTBUH 1EATEIbHOCTH YeJIOBEKa B 3KOcHcTeMax ™.

IHoBTOpeHue u 0000meHe — 6 4
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