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IlosicHuTeILHAA 3aIMCKA

Pabouas mporpamma cocTaBiieHa Ha OCHOBE OCHOBHOM 00pa3oBaTebHON MPOrpaMMBbl OCHOBHOTO 0011iero oopa3zoBanus MbBOY
Vapanosckoir CII, B momHOM cooTBeTcTBUU ¢ DefepaibHbIM TOCYJAPCTBEHHBIM 0O0pa30BaTENIbHBIM CTAaHAAPTOM OOIIETo
oOpa3oBaHMsI, TpeOOBaHUSAMU K pe3yJbTaTaM OCBOCHHS OCHOBHOM 00pa30BaTeIbHOW MPOTrpaMMbl OCHOBHOTO OOIIETo
oOpa3zoBaHus, (PyHAaMEHTAIBHBIM SIAPOM COJAEPIKAHMSI OCHOBHOTO 00IIero oOpa3zoBaHus, (penepalbHOTO MepeyHsl Y4eOHHUKOB,
0a3ucHOrO y4eOHOro IiaHa, aBTOPCKOM mporpammel. buomnorus. 5-9 ki, Pabouas nporpamma : yueGHO-MeTOIu4YecKoe mocodue /
H.B. babuues, B.. Cuornasos. - M. : JIpoda, 2019.

[Iporpamma pazpabarbiBaeTCsi Ha ypOBEHb 00pa30BaHUs 1 OPUEHTUPOBAHA HA UCIIOJIL30BAHUE YICOHUKOB:

- buonorus 5 xi. : yuebnuk / B.U. Cuornazos, A.A. [lnemakos. — M. : JIpoda, 2019;

- buonorus 6 k. : yue6nuk / B.. CuBornasos. — M. : [Ipoda, 2020;

- buonorus 7 k. : yuebnuk / B.1. CuBornazos, M.P. Canun, A.A.Kamenckuit. — M. : Jlpoda;

- buonorus 8 ki. : yuebnuk / B.1. CuBornazos, M.P. Canun, A.A.Kamenckuit. — M. : Jlpoda;

- buomorus 9 k1. : yue6nuk / B.b. 3axapos, B.. Cusornazos, C.I'. MamonToB, N.b. Aradonos. — M. : Jlpoda, 2019.

®denepanbHblii 0a3uCHBIA y4eOHBIM TIaH I oOmieoOpa3oBaTelnbHBIX yupexaeHuil Poccuiickoit ®enepanmu otBoaut 34
y4eOHBIX Yaca JjIsi 00s3aTeIbHOTO U3yYeHus Ouoyioruu B 5-x , 34 — B 6-x, 68 — B 7-X,8-X, 66 — B 9-X Kjaccax OCHOBHOM IIKOJIbI
u3 pacuéra 1 ydyeOHBIN yac B HEACNIO B 5-X, 6-X Kjaccax U 2 y4eOHBIX yaca B Helento B 7-9 kiaccax. O01iee 4ucio y4eOHbIX
4acoB 3a nepuoj1 00ydeHus ¢ 5 mo 9 kiace cocrapisieT 270 .

Kypc 6uonorndeckux AUCHUILUIMH BXOAUT B YUCIIO €CTECTBEHHBIX HAYK M3YYAIOIUX MPUPOY, & TAKKE HAYYHBIE METOJIbI ¥ MYTH
MO3HaHUS 4YejoBeKoM mpupoabl. Kypc 6uonoruu coderaercst ¢ kypcoM reorpaduu. buosorus u reorpadusi mpoIonKaT Kype
«OKpy>Xaroluii MUp» Ha4YaIbHOW IIKOJIBI.

VYuebnsiii kypc «buosorus», B couepkaHUM KOTOPOTO BEAYIIMM KOMIIOHEHTOM SIBJISIOTCS Hay4YHbIC 3HAHUS, HAYYHBIE METObI
MO3HAHUS, TPAKTUYECKUE YMEHUS U HaBBIKH, MTO3BOJISIET CPOPMUPOBATH Y YUAIIUXCS SMOLMOHATBHO-IIEHHOCTHOE OTHOIIIEHHUE K
M3y4aeMOMY MaTepuaiy, CO3/1aTh YCJIOBHS sl (POPMUPOBAHUS KOMIETEHIIMM B HMHTEJUIEKTYaJIbHBIX, IPaX1aHCKO-TIPABOBBIX,
KOMMYHUKAIIMOHHBIX 1 UHPOPMALIMOHHBIX 00JIACTSX.



B conepxanuu kypca «buonorus. 5 xkinace» aBropoB B.W. CuBornazosa, A.A. IlnemakoBa (n3natensetBo «Jlpoda») Oombiioe
BHUMaHHUE YJEJICEHO PAaCKPBITUIO CIIOCOOOB M MCTOPUU MO3HAHUS MPHUPOJBI YETOBEKOM, MPEACTABICHBl OCHOBHBIC €CTECTBECHHBIC
HAyKH, BblIeNieHa crieruuyeckas pojib KaXI0H U3 HUX B HCCIEAOBAHUN OKPY’KAIOIIEro MUpa, B KU3HU deloBeka. B 5 kiacce
yuyaliecs y3HaloT, 4YeM JKUBas MpUpoJa OTJIMYAETCS OT HEKHBOHM, MONYy4al0T OOIIue TMpEeACTaBICHUS O CTPYKTYpe
OMOJOTHYECKON HayKH, €€ MCTOPUU U METOJAX HCCIENOBAaHUS, I[apCTBaX XKUBBIX OPraHU3MOB, CpelaXx OOMTaHHS OPTaHU3MOB,
HPABCTBEHHBIX HOpMaxX M MPHUHIIMIIAX OTHOIICHUS K mpupoae. OHM MOTy4yaroT CBEJIEHHUS O KIETKE, TKaHSIX M OpTraHax *KUBBIX
OpPraHu3MoOB, 00 YCIOBHUSX KU3HU U Pa3HOOOPA3UU, paCIPOCTPAHEHUH U 3HAYCHUHU OaKTepuii, TpHOOB, paCTEHUI U )KUBOTHBIX.

N3yyenue 6MONOTHHU B 5 KIIACCE HANpAasieHo Ha 00CMUMCEHUEe 00YUarouuUMUcs ciedyrouux yeel:

® OCBOCHHME 3HAaHUN O MHOrooOpa3uM OOBEKTOB M SIBJICHUM NPUPOJIBI;, CBA3M MHpa JKUBOM M HEXHUBOW NPUPOABI; 00
VW3MEHEHNH IPUPOJHOM CPEABI MO BO3ICUCTBUEM YEIIOBEKA;

® OBJIAJICHWC HAYaIbHBIMH HWCCIICIOBATEIBCKUMA YMEHUSMH TPOBOAWTH HAOIIOMCHUS, OMUCHIBATH WX PE3yJbTaThI,
(hopMyIHpoOBaTh BHIBOJIHI,

® pPa3zBUTHUC HMHTCPECA K HU3YUCHHIO IIPHUPOAbLI, MHTCIUICKTYAJIbHBIX H TBOPYCCKHX CIIOCOOHOCTEN B IMpoIeCCC PCIICHUA
IIO3HAaBAaTCJIbHBIX 3a1a4,

® BOCIHUTAHUE TOJIOKUTEIBHOIO SMOLMOHAIBHO-IIEHHOCTHOTO OTHOIIEHUSI K MPUPOAE; CTPEMIICHUSI JEMCTBOBATH B
OKpYXaloIlel Cpe/ie B COOTBETCTBUU € HKOJIOTMYECKUMH HOpMaMH MOBEIECHHUSI, COOIOAATh 3A0POBBIM 00pa3 KU3HU;

® TPUMEHCHHE MOJYYCHHBIX 3HAHUN U YMEHUM B TTOBCEIHEBHOM >KM3HU sl 0€30MMacCHOTO MOBEACHUS B IPUPOIHOM cpelie U
OKa3aHMS MPOCTEUIINX BUJIOB NEPBOM MEAUIIMHCKON TOMOIIH.

N3yuyenue Ouwonornn B 6 Kkiacce oOmeoOpasoBaTenbHod 1mkoael no JuHun YMK B.M. CuBornazoBa siBisercs
NPOJOHKEHUEM M3y4YeHHs] OMOJIOrMH, HayaToro B 5 kiacce no yueOHuky «buonorus» B.M. CuBornazoBa u A.A. Ilnemakosa.
Kypc «buonorus. 6 xmacc» aBtopa B.M. CuBormazoBa (u3gaTenbcTBO «JIpoda») mTOCTpOEH Ha OCHOBE CpPaBHUTEIBHOTO
W3Y4YEHUSI OCHOBHBIX IPYIII OPTaHU3MOB, UX CTPOCHHUS U KU3HEACSATENBHOCTH.

Llenu obyyenus 6 6 knacce:



OCBOCHHE 3HAHHI O KHBOW MPHUPOJIEC; O CTPOCHUH, KUZHEACITSIHHOCTH U CPE000PA3yIOIICH POJITU KUBBIX OPTAHU3MOB; O
posi OUOJIOTUYECKON HAYKU B MPAKTUYECKOU NIESITEILHOCTH JIFOAEH, METOAaX MO3HAHUS KUBOUW MPUPO/IBI;

OBJIQJICHHNEC YMCHHUSMH IPHUMCHSATH OMOJOTHYCCKHUE 3HAHMS IS OOBSCHEHHUS IPOIECCOB M SIBJICHUHN JKUBOW IPHPOJIBL;
paboTrath ¢ OWOJOTHMYECKHMMH MNpPUOOpaMH, HWHCTPYMEHTAMH, CIPAaBOYHUKAMH, TIPOBOAWTH HAOIIOJCHUS 34
OMOJIOTMYECKUMH O0BEKTAMU,

pPa3BUTHE II03HABATEIbHBIX HHTEPECOB, WHTEJUIEKTYAJIbHBIX W TBOPYECKHUX CIIOCOOHOCTEH B MPOLECCE MPOBEACHUS
HaOMIOACHUI 3a JKMBBIMH OpraHU3MaMH, OHOJOTMYECKHUX OKCIIEPUMEHTOB, padOThl C pa3IMYHBIMH HCTOYHUKAMH
uH(popmanuu;

BOCIIUTAHUE TO3UTUBHOI'O IEHHOCTHOI'O OTHOIIEHHUS K JKMBOW IPHUPOJAE, COOCTBEHHOMY 3/I0POBBIO M 30POBBIO JPYTUX
JIIOJIEH; KyJIBTYPBI IIOBEICHUS B IIPUPOJIE;

UCIIOJIb30BAaHUE MPUOOPETEHHBIX 3HAHUNW M YMEHUW B MOBCEAHEBHOM XU3HM JJIA yXOJa 3a PACTCHUSIMH, JOMAIIHUMU
’KUBOTHBIMH, 3a00THI O COOCTBEHHOM 3/I0pPOBbE, OKa3aHHE MEPBOM MOMOINU ce0e M OKPYKAIOMIMM; IJIs COONIOACHUS
MpaBWJ TOBEJAEHUS B OKpYXKAIOIIEH cpelle M HOPM 370pOBOro oOpasza >KWU3HHU, s Npo(UIaKkTUKU 3a00JIeBaHUM,
TpaBMaTH3Ma U CTPECCOB.

[Ipn uzyuyenum kypca «buonorus. 7 knacc» aBTtopoB B.WM. CupornazoBa, M.P. Canuna, A.A.KameHckoro (u3aaTeiabCTBO
«/Ipoda») oOyugaromuecss moJydaroT YriyOJICHHbIE 3HAHUS O CTPOCHHHM, >KU3HEACATECIHHOCTHM W MHOrooOpasuu OaKTepui,
rpuOOB, pacTeHWH, >KUBOTHBIX, BHUPYCOB, MPHUHIMIAX WX KIACCH(PHUKAIUU; 3HAKOMSITCS C DBOJIOIUEH CTPOSHUS KUBBIX
OpPraHU3MOB, B3aMMOCBS3bIO CTPOCHUS U (PYHKIIUN OPTaHOB U X CUCTEM, C MHAUBHUIyaIbHBIM PA3BUTHEM OPTaHU3MOB.

L]enu obyuenus 6 7 knacce:
® OCBOCHHE 3HAHWI O )KHBOUW MPHUPOJE; O CTPOCHUH, KUZHEICATSILHOCTH U CPEA000Pa3yIOIIeH pOIN KUBBIX OPTaHU3MOB; O

POJI OMOJIOTUYECKON HAYKW B MMPAKTUUECKOU JEATEILHOCTH JIIOICH, METO/1aX TTO3HAHUS KUBOW TIPUPOJIBI;



® OBJIAJICHUC YMCHHSIMH IPUMCHSTh OWOJIOTHMYCCKHE 3HAHUSA JJII OOBSICHECHHS IPOICCCOB W SBJICHWUH J>KUBOH MPHUPOJIHI;
paboTaTh ¢ OWOJOTHUECKMMH TpUOOpaMH, HWHCTPYMEHTaMH, CIPaBOYHWKAMH, NPOBOJHUTH HAOIOJCHUS 3a
OMOJIOTHYECKHUMHU 00BEKTAMU;

® pa3BUTHE IMO3HABATEIILHBIX HMHTEPECOB, HMHTEIUICKTYATbHBIX M TBOPUYECKUX CIOCOOHOCTEH B Mporecce MPOBEACHUS
HaOMIOJICHN 3a XKUBBIMH OpTaHU3MaMH, OHOJOTHYECKHX SKCIIEPUMEHTOB, pabOThl C pa3IUYHBIMH HCTOYHHKAMHU
uHpopManmy;

® BOCIWTAaHWE MO3UTUBHOIO LIEHHOCTHOTO OTHOIIEHHUS K >KMBOW MPHUPOJAE, COOCTBEHHOMY 30POBBIO M 3J0POBBIO APYTHX
JIIOJIEN; KyJbTYpHI IIOBEJICHUS B IIPUPOJIE;

® ICIOJIb30BAaHHE MPUOOPETEHHBIX 3HAHWN U YMEHUW B MOBCEIHEBHOM KU3HM JJIS yXOJla 3a PACTEHUSMH, JOMAITHUMHU
KUBOTHBIMH, 3a00Thl O COOCTBEHHOM 3/I0POBBE, OKa3aHHE IMEPBOM MOMOIIM ce0e M OKPYKAIOIIMM; ISl COOIIOACHUS
MpaBuJI TIOBEACHUS B OKPYXKAIOIIEH cpelie U HOPM 3J0pOBOro oOpa3a >KHU3HHU, IS TPO(HIaKTHKK 3a00JE€BaHUA,
TpaBMaTU3Ma U CTPECCOB.

[Tpn uzyyenun kypca «buosorus. 8 knacc» aBtopoB B.M. CuBormazoa, M.P. Canuna, A.A.KameHckoro (M34aTenbCTBO
«/Ipoda») obOyuaromniuecs MoOJydarOT 3HAHUSI O YEJIOBEKE Kak O OWOCOIMAJIbHOM CYIIECTBE, €r0 CTAHOBJICHUU B MpOlIEcCe
aHTpororese3a U (OpMUPOBAHUU COLIMAIBHOM cpenbl. J[aéTrcst onmpeneneHue CUCTEMAaTHYEeCKOTO MOJIOKEHUS YeJIOBEeKa B PSAY
KUBBIX CYILIECTB, €ro TI'E€HETUYeCKas CBSA3b C JKUBOTHBIMU MPEIKAMH, YTO T[O3BOJIAET YYalIUMCS OCO3HAaTh €IUHCTBO
OMOJIOTUYECKHUX 3aKOHOB, UX MPOSBIICHUE HA Pa3HbIX YPOBHIX OpPraHU3aliy, MOHATh B3aUMOCBSI3b CTPOCHUS U (PYHKIIUH OpraHOB
U cucTeM. 3HaHUsI 00 0OCOOEHHOCTAX CTPOCHMS U (PYHKIIMOHHPOBAHUS YEJIOBEYECKOTO OPraHru3Ma, MOJIyYeHHbIE B KypCe, HAy4YHO
00OCHOBBIBAIOT HEOOXOJIMMOCTh BEACHUS 3I0pPOBOro obOpasza ku3HU. B Kypce yzaensercs OoJibllloe BHMMAaHHWE CaHUTapHO-
TUTUEHUYECKOU CITy:k0e, oXpaHe MPUPOIHONU Cpejibl, TUIHOW TUTHeHE. BKIIIoUeHne CBEICHUI MO MCUXOJIOTHH TO3BOJIUT OoJiee
paloHaIbHO OpPraHU30BaTh Y4YEOHYIO, TPYAOBYIO, CHOPTHUBHYIO [EATEIBHOCTh M OTJBIX, JIETYE BIHMCATHCA B KOJIICKTHB
CBEPCTHUKOB U CTaTh JIMYHOCTHIO.

Llenu obyuenus 6 8 knacce:
® OCBOEHHE 3HaAHUH O YEJIIOBEKE KaK OMOCOIMAIIbHOM CYIIIECTBE;



OBJIQJICHUE YMEHHUSIMHU TMPUMEHATh OHOJOTMYECKHE 3HAaHHUS Uil OOBACHEHHS HKU3HEIEATEIbHOCTH COOCTBEHHOTO
OpraHusma, BIUsHUS (AKTOPOB 3J0OPOBBS M PUCKA; HAOIIOIEHUS 32 COCTOSTHUEM COOCTBEHHOT'O OPraHHU3Ma;

Pa3BUTHC II03HABATCIIBHBIX HWHTCPCCOB, HWHTCIUICKTYAJIBHBIX MW TBOPYCCKHUX CITOCOOHOCTEH B Imponecce pa6OTBI C
Pa3iIn9HbIMU UCTOYHHUKAMU I/IH(i)OpMaHI/II/I;

BOCIIMTAaHHUC ITIO3UTHUBHOI'O HCHHOCTHOI'O OTHOIICHUA K CO6CTB€HHOMy 3A0POBLIO U 3A0POBLIO IPYIUX J'II-OI{CI\(JI;

UCITIOJIb30BAaHUE MPUOOPETEHHBIX 3HAHMM M YMEHHM B NOBCEAHEBHOM >KM3HHM JIsi 3a00ThI O COOCTBEHHOM 30POBBLE,
OKa3aHusl MEpBOM MOMOIIM ce0€ M OKpPY)KAIOIIMM; OLEHKH IOCJIEICTBUM CBOEH MAESITENBbHOCTH IO OTHOIICHHUIO K
COOCTBEHHOMY OPIaHH3MY, 370POBBIO APYTUX JIIOJEH; A COONIONEHUS HOPM 3JI0pOBOr0 00pasa »KU3HHU, NPOPUITAKTUKU
3a00eBaHuM, TpaBMaTU3Ma U CTPECCOB, BPEHBIX MpUBbIueK, BUY-nHdpexuuu.

B kypce «buonorus. 9 xnacc» asropoB B.b. 3axaposa, B.. Cusornaszosa, C.I'. MamonToBa, 1.b. AragonoBa (n31arenbcTBO
«poda») oOyuaroniuecss mojydaroT 3HaHUS 00 OCHOBHBIX 3aKOHAX >KM3HM Ha BCEX YPOBHAX €€ OpraHu3alid, 3HaKOMSTCS C
COBPEMEHHBIMHM JOCTHKEHUSIMU B 00JIaCTH OMOJIOIMM, OCO3HAIOT MECTO 4ejoBeKa B OMocepe M €ro OTBETCTBEHHOCTH 3a
cocTosiHUe pupoAbl. B 9 kitacce Takke MpoXoaaTCss OCHOBBI IIUTOJIOTUU, TEHETUKHU, CEJIEKIINH, TEOPHS IBOJIOIUH.

Lenu obyuenus 6 9 knacce:

® OCBOCHHMC 3HAHHMM O JKMBOU Impupoac " MNpUCYHIHUX en 3aKOHOMCPHOCTAX; CTPOCHHH, KHU3HCACATCIbHOCTH U

cpenooOpa3yroleil poi KUBbIX OPraHU3MOB; YEJIOBEKE KaK OMOCOIMAIbHOM CYILIECTBE; O POJIM OMOJIOTMYECKON HAyKU B
MIPAKTAYECKOU JIEATENBHOCTH JIFOJAEH; METOJAxX ITO3HAHUS )KUBOU PUPOIbI;

¢ OBJIAJICHUC YMCHUAMHU IIPUMCHATDH OMOJIOrNYECKUE 3HAHUSA JJIA 00BACHEHHS IIponecCcCoB u SIBICHUM >KUBOU IIPUPOIHI,

KHU3HEACSITEIbHOCTH COOCTBEHHOTO OpPraHM3Ma; MCIOJIb30BaTh MH(POPMAIMIO O COBPEMEHHBIX JOCTHKEHHSIX B 00JacTu
OMONOTHH U DKOJIOTUH, O (haKTOpax 3J0pPOBBS M PHUCKa; paboTaTh ¢ OMOJOTHYECKHUMH MPUOOpaMH, WHCTPYMEHTAMH,
CIPaBOYHHUKAMH; TPOBOJIUTH HAOMIOAEHUS 3a OMONOTMYECKUMU OOBEKTaMHU M COCTOSIHUEM COOCTBEHHOTO OpTaHW3Ma,
OMOJIOTUYECKHUE IKCIIEPUMEHTBI;



® pa3BUTHE TO3HABATEIbHBIX HHTEPECOB, WHTEIUICKTYaJbHBIX M TBOPYECKUX CIOCOOHOCTEH B MpOIECCe MPOBEIACHHUS
HAONIIOJICHU 3a JKUBBIMH OpPraHU3MaMH, OWOJIOTUYECKUX OSKCIEPUMEHTOB, pabOThl C PpPa3IWYHBIMU HCTOYHUKAMU
uHbOpMaIny;

® BOCHHUTaHUE MO3UTHUBHOTO IIEHHOCTHOI'O OTHOIIEHUS K UBOM MPUpPOJIe, COOCTBEHHOMY 3J0POBBIO U 3JI0POBBIO JPYTHUX
JOJIeH; KyJIbTYphl MIOBEICHUS B IPUPOJIE;

® CIOJb30BaHUE MPUOOPETEHHBIX 3HAHWW M YMEHHI B TOBCEIHEBHOMW JXM3HU JJIs yXOJa 3a PACTCHUSIMHU, JTIOMAIIHUMHU
KUBOTHBIMH, 3a00Thl O COOCTBEHHOM 37I0pPOBbE, OKa3aHUs MEPBOM MOMOIIU ce0€ U OKPYN AIOIIUM; OLEHKH MOCIEeACTBUN
CBOCH JNIESITEIBHOCTH IO OTHOIICHUIO K MPUPOJHON cpejie, COOCTBEHHOMY OpPraHu3My, 3J0pPOBBIO JPYTHX JIIOACH; IS
cOOJIIOICHUSI TIPaBUJI MOBEACHUS B OKPY KaIOIIEH cpejie, HOpM 3I0pOBOTO o0pasa *Ku3HH, NPOPUIAKTUKH 3a00JIeBaHUMH,
TpaBMaTHU3Ma U CTPECCOB, BpeAHbIX NpuBbluek, BUY-undexuun.

Kypc mnpennonaraer npoBeaeHUE AEMOHCTpauui, HaOMIOJECHMH, 1a0OpaTOPHBIX M MPAKTUYECKUX padoT. 3asBICHHOE B
nporpamme pazHooOpazue JJabOpaTOPHBIX U MPAKTUYECKUX padOT MPEAoiaraeT BApUAaTUBHOCTh BBIOOpA YUUTEIEM KOHKPETHBIX
TeM paboT u GopM UX MPOBEJEHHUS C YUETOM MaTEepUaIbHOIO 00ECIICUeHUS U pe3epBa BpeMeHU. PaboThl, OTMEUEHHBIE 3HAKOM *,
pEKOMEHyeTcsl Il 00s3aTeNIbHOTO BbINOJHEHUA. KypcHMBOM BbIJEJIEH Marepuai, KOTOPbIA MNOIJEKHUT H3YyYEHUI0, HO HE
BKJItoUaeTcsi B TpeboBaHus K YPOBHIO MOATOTOBKU BBIITYCKHUKOB (M3Y4aeTcs [0 YCMOTPEHUIO YUUTE).

P€3y.HBTaTI:>I HU3Yy4YCHUS MPCIMCTA B OCHOBHOM IIKOJIC pasaciICHbl HaA MPEAMCETHBIC, MCTAITPCAMCETHBIC U JIMYHOCTHLIC N YKA3aHEBI B
KOHIEC TEM, Pa3aciOB U KypCOB COOTBECTCTBCHHO.

KoppekTtupoBka yueOHbIX YaCOB IO KJIaccaM:

6 Kiacc
o PeszepBHoe Bpemsi (3 4). U3 Hux: cucrematusamus U 0000meHne Tembl «CTpoeHHE >KMBBIX OpraHu3moB» (1 u),
cucrteMatuzamnus U o0obmenne Tembl «Ku3zHenearenbHOCTh opraHu3MoBy (1 4), cuctematusanust ¥ 000OIIEHNE TEMbI
«Opranuszm u cpenay» (1 q).



7 xnacc
e PesepBHoe Bpems (1 1). U3 Hux: Bxognoit koutposs. Tect (1 v).

e Tema 3.1. OGmas xapakrepuctrka pactenuii (1 1) BMecrto (2 4).
Tewma 3.2. Huzmue pactenus (3 1) BMecTo (2 4). O6ocHOBaHUE: 0OJIBIION 00beM yueOHOro MaTepuarna.

8 Kiacc
e PesepHoe Bpems (4 u). M3 Hux: cucrematusamusi u o0oOmieHue Ttembl «Koopaunarus u perymsuus» (1 4);
cucreMaTtusaius 1 0oo0meHue teMsl «Onopa u 1euxeHue» (1 4); cucrematuzauusa u 00001enue rem « BHyrpenHnss cpena
opranu3Ma», «Tpancmopt BemiectB» (1 u); cucrematuzamuss U 0000meHue TeMm «/lpixanue», «llumeBapenue»,
«Brigenenne» (1 4).

9 knacc
o Tewma 1.1. Xumuueckast opranuzanus kiaeTku (2 4) Bmecto (3 4).
Tema 1.2. OGMeH BelecTB U MpeoOpa3zoBaHue YHEPTHH B KiIeTke (4 1) BMecTo (3 4). OO0CHOBaHHE: CIOKHOE COJIEpIKaHHE
y4eOHOTr0 MaTepuania.

e Pazgen 2. PazmMHOXEHHME M WHIUMBUAYaJbHOE pa3BUTHE OpraHu3moB (4 4 + 1 4 u3 pe3epBa Ha CUCTEMAaTHU3aLUIO U
0000IIICHIE TEMBI).

e PesepBHoe Bpems (3 u). 13 Hux: cucremaruzaius u 00001ieHrne TeMbl « CTpyKTypHasi OpraHu3alivs KUBbIX OPraHU3MOBY
(1 4); cucremaruzamusi u o0oOmenue Ttem «Pa3MHOXKEHHWE W WHIMBHUAYAJIbHOE pAa3BUTHE OPTaHU3MOBY,
«HacnencTBeHHOCTh M1 UI3MEHYMBOCTH OpraHu3MoBy (1 4); cuctemaruszaius u 0000IIeHne TeM «DBOJIIOIHS KUBOTO MUPA
Ha 3emiie», «B3auMooTHOIIEHHS opranu3Ma 1 cpeibl. OcHOBBI 3komorum» (1 ).



HJIaHI/IpyeMbIe pe3yJabTaThbl 0CBOCHUA y‘lEﬁHOﬁ nmporpamMmmal

B pe3ynbraTte nzyuenus Kkypca OMOJIOTMM Ha 3Tane OCHOBHOT'O OOIIEro 00pa3oBaHMUs:

BrINyCKHUK HAYYHMTCH M0JIb30BAaThCS HAYYHBIMU METOJAMU JIJISL PACIIO3HAHMS OMOJIOTMYECKUX POOJIEM; 1aBaTh HAYYHOE
oOBsicHEHHE OHOJOrHUYecKuM (hakTaM, MpoleccaM, SBICHUSAM, 3aKOHOMEPHOCTSIM, UX POJIHM B JKU3HH OPraHU3MOB U YEJIOBEKA;
MPOBOANTH HAOIIOACHUS 32 )KUBBIMU O0BEKTaMHU, COOCTBEHHBIM OPTaHU3MOM; ONUCHIBATh OMOIOTHYECKHE 0OBEKTHI, MPOIECCHl U
SBJICHHSI; CTABUThH HECJIOKHbIE OUOJIOTrMYECKUE HKCIIEPUMEHTHI U HHTEPIIPETUPOBATH UX PE3YJIbTATHI.

BolycKHUK OBJIajieeT CUCTEMOW OMOJIOrMYECKUX 3HAHUW — TMOHATUSMHU, 3aKOHOMEPHOCTSMH, 3aKOHAMHU, TEOPUSMH,
MMEIOLMMH BaKHOE 00111€00pa30BaTEIbHOE U NT03HABATEIBHOE 3HAUECHUE; CBEJICHUSIMU 110 UCTOPUH CTAHOBJICHUSI OMOJIOTHH KaK
HAyKH.

BoIycKHMK OCBOMT 0O0IIME MpHEMbl: OKa3aHWs IEPBOM MOMOINM; PAlMOHAJIbHOW OpraHu3aluu TpyAa U OTIbIXa;
BBIPALIMBAHUS U Pa3MHOXKEHUS KYJIbTYPHBIX PACTEHUN U JOMAIIHMUX >KMBOTHBIX, YXOJla 32 HUMH; IPOBEJACHUS HAOIIOACHUN 3a
COCTOSIHUEM COOCTBEHHOIO OpraHu3Ma; mpaBuia paOoTbl B KaOuWHeTe OHONOrMHM, € OHMOJOTHYECKHMMH MpudopamMu Hu
MHCTPYMEHTAMH.

BbillyCKHUK mnpuoOpeTeT HABBIKM MCIOJb30BaHUS HAYYHO-TIOMYJISIPHOM JIMTEpaTypbl MO OHOJOTHUH, CIPaBOYHBIX
MaTepuanoB (Ha OYMa)KHBIX U 3JI€KTPOHHBIX HOCUTENSX ), pecypcoB MHTepHeTa npu BBINOJIHEHUH Y4€OHBIX 3a1a4.

BbInyCKHHUK MOJIyYUT BO3MOKHOCTb HAYYHUTHCSH:

® O0CO3HAHHO UCNONIL308AMb 3HAHUSL OCHOBHBIX NPABUIL NOBEOEHUSI 8 NPUPOOE U OCHO8 300P0B8020 00pA3A HCUHU 8 DbIMY;

® guIOUpamMb yenegvle U CMbICIIO8ble YCMAHOBKU 8 CE0UX OEUCMBUSAX U NOCMYNKAX NO OMHOWEHUIO K JCUBOU npupooe,
300p0BbI0 CBOEMY U OKPYHCAIOUUX,

® OpUEHMUPOBAMbCA 6 CUcmeMe HNO3HABAMENbHbIX YEHHOCMeU — BOCHPUHUMAMb UHQGOpMayulo OUOI02UUeCcK020
CO0epIHCanUs 8 HAYYHO-NONYJIAPHOU Jumepamype, cpeocmeax maccosou ungopmayuu u HMnmepuem-pecypcax, Kpumudecku
OYEHUBAMb NOTYUEHHYIO UHGDOPMAYUI0, AHATUSUPYSL ee COOepHcanue U OaHHble 00 UCMOYHUKe UHDOpMayuu;

® co30aeamsv COOCMEEHHbIE NUCLMEHHble U YCHMHble COOOUleHUss 0 OUO0N02UYeCKUX SABIEHUAX U Npoyeccax Ha OCHOGe
HEeCKONbKUX UCMOYHUKOS UHDOpMAyuu, conposortcoams GblCMyNnIeHue npeenmayueli, y4umoléas 0COOEHHOCMU ayOoumopuu
C6EPCMHUKOG.



KuBble opranusmbl

BbInyCKHMK HAYYHUTCH:

® BBIJICISITh CYIIECTBEHHBIC NMPU3HAKU OMOJIOTHUECKHX OOBEKTOB (KJIETOK W OPTAaHU3MOB PACTCHHH, )KHBOTHBIX, TPHOOB,
OaKTepuil) U MPOILIECCOB, XapAKTEPHBIX JIJISl 5)KUBBIX OPTaHU3MOB;

® ApPryMEHTHUPOBaTh, MPUBOJUTH JOKA3aTEIbCTBA POJCTBA PA3JIUYHBIX TAKCOHOB pACTEHUM, >KUBOTHBIX, I'PHUOOB U
OakTepuii;

® ApPTyYMEHTHPOBATh, MPUBOIUTH JOKA3aTEILCTBA PA3ININI PaCTCHUMN, )KUBOTHBIX, TPHOOB M OaKTEpHIA;

® OCYHICCTBISATh KJIaCCU(UKALNUIO OHOJOTMYECKUX OOBEKTOB (pacTeHUM, >KMUBOTHBIX, OakTepuil, rpuOOB) HA OCHOBE
oTnpeeIeHHs UX MPUHAIJICKHOCTH K ONPEEICHHONW CUCTEMAaTUYECKON TPYIIIIE;

® pacKphIBaTh pOJIb OMOJIOTUHU B MIPAKTUYECKOMN JACATEIBHOCTHU JIFOJICH; POJIb PA3IMUHBIX OPTAaHU3MOB B KU3HU YEJIOBEKA,;

® OOBSICHATH OOIIHOCTH MPOUCXOXKIEHUS W DBOJIOIUHU CUCTEMATHYECKUX TPYMI PACTEHUM M KMBOTHBIX Ha MpUMEpax
COTIOCTaBJICHUS OMOJIOTHYECKUX 0OBEKTOB;

® BBISBIIATH MPUMEPHI U PACKPBIBATH CYITHOCTH MPUCIIOCOOICHHOCTH OPTaHU3MOB K Cpejie OOUTaHNS;

® pa3nuyYaTh MO BHENTHEMY BHIY, CXEMaM W ONHCAHHUSIM peallbHble OMOJIOTHYECKHE OOBEKTHl WIIM WX H300paKeHUS,
BBISIBIIATH OTJIMYUTEIIBbHBIC MPU3HAKK OMOJIOTUYECKUX 00BEKTOB;

® CpaBHUBAaTh OUOJOTHYECKHE OOBEKTHI (PACTEHMsI, >KUBOTHBIE, OaKTEpwWH, T'pPHObI), MPOIECCHl >KUIHEACATEIHHOCTH;
JIeaTh BBIBOJBI M YMO3aKIIFOUCHHS HA OCHOBE CPaBHCHMUS;

® YCTaHABJIMBATh B3aUMOCBS3H MEXKIY OCOOCHHOCTSIMHU CTPOCHHUS W (DYHKIHMSAMHU KIETOK W TKAHEH, OPraHOB U CHUCTEM
OpraHoB;

® UCIIOJIHb30BAaTh METO/Ibl OMOJIOTUYECKON HAyKW: HAOTI0OIaTh U OMHUCHIBATH OMOJIOTHYECKUE OOBEKTHI U MPOIIECCHI; CTABUTH
OMOJIOTUYECKHE SKCTICPUMEHTHI U OOBSCHATH UX PE3YJIbTATHI;

® 3HATh M APTYMEHTUPOBATH OCHOBHBIE MTPABUJIA TIOBEJACHHS B IPUPOJIC;

® aHAJU3UPOBATH U OIICHUBATH TIOCIIEACTBUS ACATEIHPHOCTH YEIOBEKa B IPUPO/IC;

® ONHUCHIBaTh M MCIOJIb30BaTh MPHEMBI BBIPAIIUBAHUS U PA3MHOKCHHUS KYJbTYPHBIX PACTCHHHA M JIOMAITHUX JKUBOTHBIX,
yX0/1a 32 HUMU;

® 3HATh M COONIOAATH MpaBwiia pabOTHl B KAOMHETE OUOJIOTHH.

BI)IHyCKHI/IK IMOJIYIHUT BO3SMOKHOCTD HAYIUTLCH



® Haxooumv UHGOpMAyUl0 O PACMEHUsX, IHCUBOMHBIX 2pubax u 6axmepusx 6 HAYYHO-NONYIAPHOU Jumepamype,
OUuoI02UYeCKUX CI08apsX, CnpasoyHukax, Mumepuem pecypce, aHAIU3UPOBAMbd U OYEHUBAMb ee, NepesoOUmb U3 0OHOU hOpMbL 8
opyayio;

® 0CHOBAM UCCNE008AMENLCKOU U NPOEKMHOU O0esmeibHOCMU N0 U3VYEHUIO OP2AHUMO8 DPA3IUYHBIX YAPCME JHCUBOU
nPUPOOLL, BKIIOUASL YMEHUS (POPMYIUPOBAMb 3A0A4U, NPEOCMABIAMb pabomy HA 3auumy u 3auuams ee.

® UCNONBL308AMb NPUEMbL OKA3AHUSL NEPEOU NOMOWU NPU OMPAGIEHUU SO0BUMbBIMU cPUdAMU, O0BUMBIMU PACTEHUSMU,
VKYCAX HCUBOMHBIX, paboOmul ¢ ONPeOeIumesIMu pacmeHull, pasmMHONCEHUS U BbIPAWUBAHUS KYIbIMYPHbIX PACMEeHUL, YX000M 3d
OOMAUHUMU HCUBOMHBIMU,

® OPUEHMUPOBALCA 6 CUCHeEMe MOPANbHbLIX HOPM U YEHHOCmel N0 OMHOWIeHUI0 K 00BeKmam JHCUBOU Npupoobl
(npusHanue BvICOKOU YEHHOCMU JHCUSHU 80 B6CEX ee NPOSBGIeHUSX, IKOI02UYECKOe CO3HAHUe, IMOYUOHAILHO-YEHHOCMHOE
OMHOUWeEHUE K 00bEeKMAaM HCUBOU NPUPOObL),;

® OCO3HAHHO UCNONIL308AMb 3HAHUSL OCHOBHBIX NPABUIL NOBEOCHUs 8 Npupooe; GblOUPAMb Yelegble U CMbICI08ble
VCMAHOBKU 8 CEOUX OeUCMBUSX U NOCMYNKAX N0 OMHOWEHUIO K IHCUBOU NPUPOOe;

® co30asamv cobCmEeHHble NUCbMEHHbIE U YCMHbLE COOOWEHUS O PACMEHUSIX, HCUBOMHBIX, OaKkmepus u 2pubax Ha 0CHo8e
HEeCKONbKUX UCMOYHUKO8 UHDOpMayuu, conposortcoams GblCmyNnieHue npeenmayueli, y4umoléas 0COOEHHOCMU ayOumopuu
CBEPCMHUKO8,

® pabomams 8 cpynne CEepCMHUKO8 NpU peuleHUU NO3HABAMENbHBIX 3a0ay CEA3AHHLIX C U3YYeHUueM 0cobenHocmel
CMPOEHUsL U HCUSHEOESIMENbHOCMU PACMEHUT, HCUBOMHBIX, 2pub08 U Oakmeput, NiaHupo8ams CO8MECMHYI0 O0esimelbHOCHb,
VUUMbI8AMb MHEHUe OKPYAHCAIOUWUX U AOEK8AMHO OYEHUBAMb COOCMBEHHbIN 6KAO 8 0esIMENbHOCHb SPYNNbL.

Yes10BEK M €10 310pOBbe

BbInyCKHMK HAY4YHUTCH:

® BBIJCIATH CYIIECTBEHHbIE MPU3HAKU OMOJOTMYECKUX OOBEKTOB (KMBOTHBIX KIJIETOK M TKAHEW, OPraHOB U CHUCTEM
OpIaHOB YEJIOBEKA) U MTPOLIECCOB JKU3HEEATENBHOCTH, XapaKTEPHBIX JJI OPraHU3Ma YEeJI0BEKa,

® ApryMEHTHpPOBATh, NPUBOAUTH JOKA3aTEIbCTBA B3aMMOCBS3HM 4YEJIOBEKA M OKPYKAIOLIEH CpEIbl, POJACTBA YEJIOBEKA C
KUBOTHBIMUY;

® ApryMEHTHUPOBATH, IPUBOJUTH 10KA3aTEIbCTBA OTIIMYNN YEJIOBEKA OT )KUBOTHBIX;



® ApPTYMEHTHUPOBaTh, NPHUBOJUTH JIOKA3aTEIHCTBA HEOOXOAMMOCTH COOMIOACHUS Mep MpO(IIaKTUKHA 3a00JI€BaHUM,
TpaBMaTHU3Ma, CTPECCOB, BPEAHBIX MPUBBIUCK, HAPYIIECHUS OCAHKU, 3pEHUS, CITyXa, HHOEKITMOHHBIX M MPOCTYIHBIX 3a00IeBaHUT;

® OOBSCHATH DBOJIOIMIO BUAA YeIOBEK pa3yMHBIM Ha MPHUMEpPAX COMOCTABJICHHUSI OMOJOTUYECKUX OOBEKTOB M APYTHX
MaTepuabHBIX apTe(aKTOB;

® BBLIIBISATH MPUMEPHI M TOSICHATH IPOSIBJICHHWE HACJIEJACTBEHHBIX 3a00JI€BaHUI y YEJIOBEKa, CYIIHOCTh IPOIECCOB
HACJICICTBEHHOCTH U U3BMEHYUBOCTH, IIPUCYIIICH YEIIOBEKY;

® pa3nuyYaTh MO BHEIIHEMY BHJYy, CXEMaM M OIHMCAHUSM peajibHble OMOJIOTHYECKHE OOBEKTHI (KJIETKH, TKAaHU OpPTaHbI,
CHUCTEMbI OPTaHOB) WX UX U300PAXKEHUSI, BBISIBISATD OTJIMYUTEIbHBIC IPU3HAKK OMOJIOTHYECKUX 00BEKTOB;

® CpaBHUBATH OUOJOTUYECKUE OOBEKTHI (KJIETKU, TKAHW, OpPTraHbl, CUCTEMbl OPraHOB), MPOIECCHI >KU3HEACATECIBHOCTU
(muTaHue, TpIXaHue, OOMEH BEIECTB, BBIJICICHUE U JIP.); IeJIaTh BBIBOABI U YMO3AKIIOUCHHS HA OCHOBE CPAaBHCHHS;

® YCTaHABJIMBATh B3aMMOCBS3U MEXJY OCOOCHHOCTSIMH CTPOCHHUS U (YHKIUSMH KJICTOK U TKaHEW, OPraHOB M CHUCTEM
OpTraHoB;

® ICMOJIb30BAaTh METOJIbl OMOJIOTMYECKOM HayKH: HaOJ0aTh M ONHCHIBATH OMOJIOTHYECKHE OOBEKThI M MPOLECCHI;
MPOBOAUTH UCCIIEIOBAHUS C OPTaHU3MOM YEJIOBEKA U OOBSICHATH UX PE3YJIbTAThI;

® 3HAaTh U APryMEHTUPOBATH OCHOBHBIC MPHUHIIMILI 3J0POBOr0 00pa3a >KW3HU, PAIMOHAIBHON OpraHu3aluu Tpylaa U
OTIbBIXA;

® AHAIM3UPOBATH U OIICHUBATH BIUSIHUE (DAKTOPOB PHUCKA Ha 3I0POBHE UCTIOBEKA;

® OIKCHIBAThH M UCIOJIH30BATh MPUEMbI OKa3aHUS TIEPBOM MTOMOIIIH;

® 3HATh U COOIOJIATh MpaBUiia pabOThl B KAOWHETE OUOJIOTHUH.

BbINyCKHUK MOJYYHT BO3MOKHOCTH HAYYUTHCS:

® 00BACHAMb HE0OXO00UMOCMb NPUMEHEHUs. MmeX UIU UHBIX NPUeMO8 NpU OKA3AHUU Nepeoll 008payueOHOU NoMowu npu
OMPABNEHUSX, 0HCO2AX, OOMOPOAHCEHUAX, MPABMAX, CNACEHUU YMONAIOWe20, KPOBOMEYEHUSX,

® HaxoOoumv UHGOpMAYUIO O CMPOEHUU U IHCUBHEOEAMENbHOCU Yel08eKa 6 HAYYHO-NONYIAPHOU Jumepamype,
OuoI02UUeCKUX CO8apsX, CNpasoyHukax, Mumepuem-pecypce, AHAIUUPOBAMb U OYESHUBAMD ee, NepeBoOUmsb U3 0OHOU Gopmbl 6
opyayio;

® OPUEHMUPOBAMBCA 6 CUCEME MOPAILHLIX HOPM U YEHHOCHEU N0 OMHOULEHUI0 K COOCMBEHHOMY 300P08bI0 U 300P08bI0
Opyaux aoel;



® Haxo0ums 8 yuebOHOU, HAYYHO-NONYIAPHOU aumepamype, Uumepnem-pecypcax ungopmayuro 0o opearuzme 4enosexd,
oopmaamo ee 6 8uUde YCMHbIX COOOUeHUL U OOKIA008;

® QHATU3UPOBAMb U OYECHUBAMb Yejledble U CMbLCI0Bble YCMAHOBKU 8 CBOUX OeliCMBUSIX U NOCMYNKAX N0 OMHOUWEHUIO K
300P0BbIO CBOEMY U OKDYHCAIOWUX, NOCTeOCMBUSL GIUSHUSL (PAKMOPOB PUCKA HA 300P06be UEL0BEKA.

® co30asamv coOCMBEHHble NUCbMEHHbLE U YCIHble CO0OUeHUsT 00 OpeanusMe Hello8eKa U e20 HCUSHEOesIMelbHOCIU HA
OCHOBE HECKOJIbKUX UCMOYHUKO8 UHGOpMAYUU, CONPOBOMNCOAMb GbICIYNIeHUe Npe3eHmayuetl, Y4umolédas 0coOeHHOCmU
ayoumopuu c8epCmHUK0O8;

® pabomams 6 epynne CepCMHUKO8 NPU peuleHUUd NO3HABAMENbHbIX 3A0ay CEA3AHHBIX C 0COOEHHOCMAMU CMPOEHUs U
JHCUBHEOESMENIbHOCMU OP2AHUIMA HeNl08eKd, NIAHUPOBAMb COBMECHMHYIO 0esmelbHOCIb, YYUmbléams MHEeHUe OKPYICAIOUWUX U
A0eKB8AMHO OYEHUBAMb COOCMBEHHDBIU BKILAO 8 0esIMEIbHOCb 2PYNNbL.

OO0umue OMoOIOrMYECKHE 3aKOHOMEPHOCTH

BbInyCKHMK HAYYMTCH:

® BBIIEATh CYILIECTBEHHbIE MPU3HAKU OHOJIOTUYECKUX OOBEKTOB (BHJA, SKOCUCTEMbI, OHOC(heEpbl) U MPOLECCOB,
XapaKTEePHBIX JIJIs1 COOOIIECTB KUBBIX OPTaHU3MOB,;

® apryMEHTHUPOBAThH, IPUBOJIUTH IOKA3AaTEIHCTBA HEOOXOIMMOCTH 3aIUTHI OKPYKAIOIICH CpPe/Ibl;

® apryMEeHTHPOBATh, IPUBOJUTH JI0KA3aTEIbCTBA 3aBUCUMOCTH 3/J0POBbS UEJIOBEKA OT COCTOSIHUSI OKPY KAIOLIEH cpebl;

® OCYLIECTBIISAITh KiIacCU(UKAIMIO OHOJOTMYECKUX OOBEKTOB HA OCHOBE OMNpEACNICHUS WX MPUHAAJICKHOCTH K
OTIpEICTIEHHON CUCTEMAaTHYECKOM TPyTITIE;

® DPACKpBIBaTh POJb OMOJIOTUM B TMPAKTHYECKOW NEATEIHHOCTH JIOACH; POJb OHMOIOTHYECKUX OOBEKTOB B MPUPOJE U
’KU3HU YEJIOBEKA; 3HAUYEHNE OMOJIOTMYECKOr0 pa3HOO0pa3us i COXpaHeHUs Ouocgepsl;

® OOBSCHSITH OOIIHOCTH MPOUCXOXKICHUS U HBOIIOLIMHU OPraHW3MOB Ha OCHOBE COIOCTABIICHHUSI OCOOCHHOCTEN UX CTPOEHUS
1 QYHKIIMOHUPOBAHUS;

® OOBSCHATH MEXaHM3Mbl HACJEIACTBEHHOCTH W W3MEHUYMBOCTH, BO3HUKHOBEHHMS MPHUCIOCOOJIEHHOCTH, TPOIECcC
BHJ1000pa30BaHMUS;

® pa3nmuyaTh MO BHEIIHEMY BHJy, CXeMaM W OIMCAaHUSIM peajbHbIe OMOIIOTUYECKHE OOBEKTHl WM MX H300paKeHHS,
BBISIBJISIS] OTJIMUMTENBHBIE PU3HAKA OMOJIOTHYECKUX O0BEKTOB;

® CpaBHMBATh OMOJIOTUYECKHE OOBEKTHI, MPOIIECCHI; €TaTh BHIBOAbI U YMO3AKIIOUEHHUSI HA OCHOBE CPaBHEHMS;



® YCTaHABJIMBATH B3AaUMOCBS3H MEXTY OCOOCHHOCTSIMH CTPOCHUS U QYHKIIUSIMH OPTAaHOB U CHCTEM OPTaHOB,;

® HCIIOJIH30BATh METOIbI OMOJIOTUYECKON HAyKW: HAOTIOIATh U OMMCHIBATH OMOJIOTHIECKHE OOBEKTHI U MPOIIECCHI; CTABUTH
OHMOJIOTHYECKHUE IKCIIEPUMEHTHI i OOBSCHATH UX PE3yJIbTaThI;

® 3HATh W apTyMEHTHUPOBATh OCHOBHBIC TpaBHJIa TIOBEIECHUS B TPHUPOJIC; aHAIM3UPOBATH M OIEHUBATH TOCICACTBUS
JEeSTEIIEHOCTH YEJIOBEKa B TIPUPOJIC;

® ONHUCHIBATh M MCIOJIb30BaTh MPHUEMbI BBHIPAIIMBAHUS U PA3MHOKEHUS KYJIbTYPHBIX PACTEHUN W JOMAITHUX XUBOTHBIX,
yX0/ia 32 HUMHU B arpoIieH03ax;

® 3HATh U COOIOJATH MpaBmiia paboThl B KAOWHETE OUOJIOTHUH.

BbINYCKHUK MOJYYHT BO3MOKHOCTH HAYYUTHCS:

® NOHUMAMb DIKOJO2UYeCKUe npodieMvl, SO3ZHUKAIOWUE 6 YCI08UAX HePAYUOHAIbHO20 NPUPOOONOLb308AHUS, U NYMU
peutenus Smux npoonem,

® QHAMU3UPOBATb U OYECHUBAMb Yeaesble U CMbICI08ble YCMAHOBKU 8 C80UX OCUCMBUSX U NOCMYNKAX NO OMHOWEHUIO K
300P08bI0 CEOEMY U OKPYHCAIOUIUX, NOCIeOCMBUSL 6IUSAHUSL (PAKMOPO8 PUCKA HA 300P06be Uel08eKd;

® Haxooums uUHGOpMaAyUio No onpocam odwel OuoiocuU 6 HAYYHO-NORYIAPHOU aumepamype, CReyuaIu3upoSanHbLx
OUOI0CUYECKUX CLOBAPSIX, CNPABOUHUKAX, HmepHem pecypcax, anaiuzuposams u OYyeHusams ee, nepeeooums U3 00HoU hopmol
8 Opyeyio;

® OPUEHMUPOBAMBCSL 8 CUCMEME MOPAIbHLIX HOPM U YEHHOCmel N0 OMHOWIEHUI0 K 00beKmam diCusol npupoobl,
COOCMBEHHOMY 300pP08bI0 U 300P0O6bI0 Opyeux NI00el (NPU3HAHUE BbICOKOU UYEHHOCMU MCUBHU 60 6CeX ee NPOSBIEeHUSX,
IKOJIO2UUECKOE CO3HANUE, IMOYUOHAIbHO-YEHHOCMHOE OMHOUWEHUE K 00bEKMAaM HCUBOT NPUPOObL);

® Haxooumv 8 YYeOHOU, HAYUHO-NONYJSAPHOU aumepamype, Humepnem pecypce umnghopmayuio o H#cugou npupooe,
opopmisims ee 6 8ude NUCLMEHHBIX CO0OWeHUll, 00KIA008, pedhepamos,

® co30asamv CcOOCMBEHHbIe NUCbMEHHble U YCMHble COOOWEHUsT O COBPEMEHHbIX npobiemax 6 obaacmu Ouorocuu u
OXPAaHblL OKpYIAHCAiouell Cpedbl HA OCHOBE HECKObKUX UCTOYHUKOS8 UHpOpMAYUL, CONPOBONCOamsb 8biCMYNIeHIe npe3enmayuell,
VUUMDBLEAST 0COOEHHOCMU AYOUMOPUU CEEPCIMHUKOS,

e pabomamv 6 2cpynne CEEePCMHUKO8 NPU PEeuleHul NO3HABAMENbHbIX 3A0a4 CEA3AHHbIX C MeopemudecKumu u
IPaKmuyeckumu npobiemamu 6 o61acmu MOIEKYISAPHOU OUONO2UU, 2EHEMUKU, IKO02UU, OUOMEXHOLO2UU, MeOUYUHbL U OXPAHbL
OKpYHcaroueli cpeobl, NIAHUPOBANb COBMECMHYIO 0esiMelbHOCb, VHUMbLEAMb MHEHUE OKPYNCAIOWUX U AOCK8AMHO OUECHUBAMb
COOCMBEHHDIU BKIIAO 8 OesIMEIbHOCHb 2PYNNbL.



ConeprxaHue y4eOHOro rnpeamera

N3moxeHHbId B IPOrpaMMe MaTepuail COOTBETCTBYET pa3feiaM CTaHJapTa OCHOBHOIO OOILEro oOpa3oBaHUsS MO OMOJOTHHA U
pacnpenened mo pas3aeiaMm.

Bbuoaorus. 5 kaacc (34 4, 1 4 B Henen0)

Paznen 1. ’KuBoii opranusm: crpoenne u u3ydenue (8 u)

MHoroo0pasue XUBBIX OpraHu3MoB. OCHOBHBIE CBOMCTBA KMBBIX OPraHU3MOB. BHOJIOTHS — HayKa O JKHBBIX OpraHHU3Max.
Pa3noobpa3ue Ouosornueckux Hayk. MeToapl M3ydeHus MPUPOAbI: HAOIIOIeHHE, SKCIIEPUMEHT, n3Meperue. O0opy1oBaHue IS
Hay4YHBIX HCCIICIOBaHMM. YBeNIMUMUTENbHBIC TTPHOOpHl. KieTka u ee ctpoeHue. besbsnepupie u sacepHbie KieTkd. CTpoeHue u
(GYHKIUU s1Ipa, [MUTOIUIa3MbI, OPTaHOUI0B. XPOMOCOMBI. Pa3inuus B CTpOECHUU PAaCTUTEIBHOM, )KUBOTHOH U TPUOHON KIICTOK.
XUMHUYECKHI COCTaB KIETKA. Boja m pyrvue HEOpraHMYECKHE BEIIECTBA U UX POJib. OpraHWYECKHE BEIIECTBA U UX POJb B
KJIETKE. BelecTBa u SIBIICHUS B OKPYkKalOIIEM MUpe. Benukue ecTteCTBOUCIBITATENH.

JlaGopaTopHble H MpaKkTHYeCKHE PadoThl (BUPTyaJbHbIE U peaIbHbIe)
e 3HAKOMCTBO C 000PY/I0BAaHUEM JIJIs1 HAYYHBIX UCCIIEIOBAHUM.

OnpeneneHue MeToaa U3yYEHUs.

N3roroBneHne BOASHON JINH3HL.

VY CTpoiicTBO CBETOBOIO MUKPOCKOIA™.

CrtpoeHue KIETOK pacTeHUN U KUBOTHBIX ™,

Kpaxman v )Kupbl B KJIETKaX paCTEHUM.

IIpenmeTHbIe pe3yJbTATHI 00yUeHUSA
Yuyamuecs J0KHBI 3HATh:

— OCHOBHBIE TTPU3HAKH KUBOTO;

— YCTPOMCTBO CBETOBOTO MUKPOCKOIIA;
— OCHOBHBIE OPTraHOUbI KJIETKU;



— OCHOBHBIE OPIaHUYECKUE U HEOPTAHUUYECKHUE BEIIECTBA KIIETKH;
— BEIYLIUX €CTECTBOUCIIBITATEIICH.

Yyanmecs T0KHbI YMETh!

— XapaKkTepU30BaATh 3HAUCHHE OMOJIOrMYECKUX 3HAHUH B TOBCEAHEBHOM KU3HU;
— XapaKTepU30BaTh METOIbI OMOJOTHUYECKUX UCCIICIOBAHMIA;

— paboTaTh € JYIMOil U CBETOBBIM MUKPOCKOTIOM;

— y3HaBaTh OPraHOU bl KIETKU;

— OOBSACHATDH POJIb OPTaHUYECKUX U MUHEPAJIbHBIX BEIIECTB B KIIETKE;

— c00JII01aTh MpaBuia MOBEACHUS B KAOMHETE OMOIOTHH.

MeTanpeaMeTHblie pe3yJIbTaThl 00y4eHUs!

VYyamuecs 10JKHBI YMETh:

— NPOBOAUTH NPOCTEMIINE HAOTIOIEHUS, U3BMEPEHHUS, OBITHI;
— CTaBUTh YYEOHYIO 3a]1a4y [0/ pyKOBOJACTBOM YUHUTEIIS;

— CHCTeMaTU3UpOBaTh U 00001IAaTh pa3Hble BUIbI HH(POpMaALUK;
— COCTaBJIATH IJIaH BBINOJHEHUS y4eOHOH 3a/1au.

Paznen 2. MHorooopasue ;KuBbIX opranusmMon (15 )

Pa3Butune xu3HU Ha 3eMJie: KU3Hb B IPEBHEM OKEAHE; JiIeCa KAMEHHOYTOJBHOTO MEPUO/A; PACIBET APEBHUX MPECMBIKAOIIUXCS,
NTUIBI U 3BepH mporuioro. PaznooOpasue u kinaccudukaius KuBblx opranu3moB. Buna. [lapcTBa sxuBoit npupossl. [Ipusnaku
OCHOBHBIX IIaPCTB, UX XapaKTEPUCTHKA, CTPOCHUE, OCOOCHHOCTH >KU3HENESITECIbHOCTH, MECTa OOWUTaHUs, POJib B MPUPOJIC U
KU3HEAEATEIbHOCTH yeraoBeka. OXpaHa )KUBOU HPHUPOIBI.

JlaGopaTopHble 1 NpakTHYeCKUE PAdOThI
e lI3yyeHne OKaMEHEJIOCTEN.

[TyTemecTBre B IapCcTBO OaKTEpUil.

CTpoeHHE HUIANOYHBIX TPUGOB .

N3yuyeHue mieceHu.

N3 yero cocTout THHA.



Crpoenue mxa™.

OmnpeneneHue AepeBbEB MO MIOAM.
Omnpenenenue Bo3pacra Jiepesa.
SInoBUTOE CEMENCTBO.

Hckonaemble mpocTeNIne.

TaliHbIil MUp aKBapuyMma.

AKTUHHUH U MENY3BI.
[TayxooOpa3Hbie U HACEKOMBIE.
3eMHOBOJIHBIE U TIPECMBIKAIOIITHECS.
CrpoeHne nTuubero nepa.
CtpoeHue ckesneTa 03BOHOYHOT O™,
DKCKypCHH B IpUPOAY (BUPTYaJIbHBIE U peabHBIC).

IIpeameTHbIe pe3yJbTATHI 00yUeHUS

VYyammecs D0 KHBI 3HATh:

— CYILIECTBEHHbIC MMPU3HAKKU CTPOCHUSI U )KU3HEICSITEILHOCTH U3y4aeMbIX OMOJIOTUUECKUX O0BEKTOB;
— OCHOBHBIE TTPU3HAKU MIPEJICTABUTEIICH LIAPCTB >KUBOU MPUPOIBI.

VYyamumecs 10MKHbBI YMETh:

— OMPENENATh MPUHAIICKHOCTh OMOJIOTHUECKUX 0OBEKTOB K OJJHOMY M3 LIAPCTB KMUBOW ITPUPO/IBI;
— yCTaHaBJIMBaTh YE€PThI CXOACTBA U Pa3IUUMs y NPEACTABUTENICH OCHOBHBIX 1IaPCTB;

— y3HaBaTh U3YYEHHBIC OOBEKTHI B IPUPOJIC M HA PUCYHKAX;

— yCTaHaBIMBaTh Y€PTHI MIPUCITOCOOICHHOCTH OPTaHU3MOB K Cpejie OOMTaHUS;

— OOBSICHAITH POJIb MPE/ICTABUTENEH 1IAPCTB )KUBOUW MPUPOJIHI B )KU3HU YEIIOBEKA.

MeTtanpeameTHble pe3yJbTaThl 00yYeHust

VYyamuecs: J0KHbI yMETh:

— MPOBOAUTH MPOCTEHIIYIO KIACCU(PUKALINIO )KUBBIX OPraHU3MOB I10 OTJIEJIBHBIM LIAPCTBAM;

— HMCMOJIB30BaTh JIONOJHUTEIbHBIE HCTOYHUKY MH(DOPMALIUK AJI BHIOTHEHUS YueOHOM 3a1a4u;
— CaMOCTOSITEIbHO TOTOBUTh YCTHOE COOOIIEHUE Ha 2-3 MUH.



Pa3nen 3. Cpena oouranus :KuBbIX opranu3mos (5 )

HazemHuo-Bo3aymiHast, BogHas ¥ TOYBEHHAS CPEJIbI OOMTaHUs OpraHn3MoB. [Iprcrmoco6IeHHOCTh OPraHu3MOB K Cpejie OOUTaHMS.
Pactenust v >KMBOTHBIE Pa3HBIX MAaTEPUKOB (3HAKOMCTBO C OTJCIHHBIMH MPEICTABUTEIIIMH KHBOUW MPUPOJIBI KAXKIOTO MATEPUKA).
[Tpupoaubie 30HBI 3eMJIM: TyHIpA, TaliTa, CMEIIaHHBIE U TUPOKOJIUCTBEHHEBIC Jieca, TPABIHUCTHIC PABHUHBI — CTEMH M CaBaHHBI,
MyCTBIHU, BIIAXKHBIC Tpormudeckue Jieca. JKu3Hb B Mopsx M okeaHax. CooOmiecTBa MOBEPXHOCTH WM TOJIIH BOJBI, JOHHOE
c000I1IeCTBO, COOOIIECTBO KOPANIOBOTO pr(a, rimyOboKOBOAHOE COOOIIIECTRO.

JlaGopaTopHble 1 NpaKTHYeCKHe PadoThl
e PacnpocrpaHeHue Mo 0B U CEMsIH B Ha3€MHO-BO3IYIITHOM cpeie™.
e JKuBOTHBIEC IBOMHUKHU C PA3HBIX MATEPUKOB.
e Omnpenenenue (y3HaBaHUE) PACTEHUN U )KUBOTHBIX C UCIIOJB30BAHUEM PA3IMYHBIX HCTOYHUKOB MH(OPMAIIUH.
e lccnenoBanne 0COOEHHOCTEH CTPOSHUS PACTCHHUM M )KMBOTHBIX, CBSI3aHHBIX CO CPEIOM OOMTaHUS.

IIpeaMeTHbIe pe3yabTaThl 00y4eHHs

VYyammecs 10JKHBI 3HATH:

— OCHOBHBIE CpeJIbl OOMTaHUS )KUBBIX OPTraHU3MOB;

— MPUPOJIHBIE 30HBI HAILIEH TUTAHETHI U UX OOUTATENEH.

VYyanmecs T0MKHbI YMETh:

— CpaBHMBATh PA3JIMYHbIE CPE/Ibl OOUTAHUS;

— XapaKTepU30BaTh YCIOBHS )KM3HU B Pa3IMYHbBIX CpelaX OOUTaHUS;
— CpaBHMBATh yCJIOBUS OOMTAHUS B PA3JIMUHBIX IPUPOIHBIX 30HAX;
— BBISIBJISITH YEPThI IPUCIIOCOOTIEHHOCTH KUBBIX OPIraHU3MOB K OINpEAeIEHHBIM YCIOBUSIM;
— MPUBOJUTH IPUMEPHI OOUTATENIEH MOpEH U OKEaHOB;

— Ha0JI01aTh 32 KUBBIMU OpraHU3MaMH.

MeTanpeaMeTHble pe3yJIbTaThl 00y4YeHUs!

Yyammecs 10JKHbI YMETh:

— YCTaHaBJIMBaTh IPUYMHHO-CJIEACTBEHHBIE CBS3H;

— (opMyNIHpPOBATH U BBIABUTATH MPOCTEHIIINE TUIIOTE3bI;



— BBIICJIATDb B TCKCTC CMBICJIOBBIC HaCTHU M O03arjiaBJIMBAaTh UX, CTaBUTh BOIIPOCHI K TCKCTY.

Paznen 4. UenoBek Ha 3emute (6 u)

Hayunble npeacTaBieHnst 0 MPOUCXOKICHUH YelIOBEKa. J[peBHUE IPEAKN YEIOBEKA: APUONUTEKN U aBCTPAIONUTEKHU. YemoBeK
ymenbiid. YenmoBek npsimoxonasiuidi. YenoBek pazymHblid (HeaHaepTasell, KpOMaHbOHEL, COBPEMEHHBIN uenoBek). M3meHeHus B
MpUpOJIe, BhI3BAHHBIC ACITEIBLHOCTHIO YeloBeKa. KUCIOTHBIE MOXKIM, 030HOBAs JbIpa, MApHUKOBBIA I(PPEKT, paguoaKTUBHBIC
oTxo1bl. buonornueckoe pazHooOpasue, ero oOeqHEHHE W NMYTU COXpaHeHMs. ONMyCThIHUBAaHUE U €ro NpUYUHBI, O0pbOda C
OIyCTBIHMBaHUWEM. BakHeWIMe SKOJOrMYecKHe MpoOJIeMbl: COXpaHEHUE OHOJIOTUYECKOTO pa3HooOpas3usi, Ooppba ¢
YHUUYTOKEHUEM JIECOB U ONYCTHIHUBAHUEM, 3alllUTa IUIAHETHI OT BCEX BUJOB 3arpsi3HEHUH. 310pOBbE YEJIOBEKa U OE30MaCHOCTb
KHU3HU. B3anMocBs3b 310p0Bbs U 00pa3a )xu3HU. BpenHble puBbIUKY U UX npoduiiaktuka. Cpena ooutanus yenoseka. [IpaBuna
MOBE/ICHHUS YEJIOBEKA B OMACHBIX CUTYaLUAX MPUPOJHOro MpoucxoxaeHus. [Ipocreiimume cnocodbl okazaHus EepBO MOMOIIIH.

JlemoHCcTpanus
S noBHUTHIE PACTEHMS U ONACHBIE )KMBOTHBIE CBOEH MECTHOCTH.

JlabopaTopHbie U NPaKTUYECKHE PadOThI
e (CpaBHEHHUE YETOBEKA U IIMMIIAH3E.
ITo crpanuuam KpacHoit kHUTH.
JKansiuime HaceKoMBIE.
[TepBas momo1ibs mpu OOMOPOKEHUU U TEIJIOBOM yaape™.
W3mepeHne cBOEro pocTa U Macchl Tena.

IIpeaMeTHblIe pe3yabTaThl 00y4eHHs

VYyarmuecs NOJKHEI 3HATh:

— MPEJKOB YEJIOBEKa, X XapaKTEPHbIEC YEPThI, 00pa3 )KU3HU;

— OCHOBHBIE 3KOJIOTHUECKHUE MPOOJIEMBI, CTOAIIME NIEPE] COBPEMEHHBIM UEJIOBEYECTBOM;

— MpaBUJIa MOBEJEHUS YEJIOBEKA B OMACHBIX CUTYAlUAX IPUPOAHOTO MPOUCXOKIACHHUS;

— MpocTeire crnocoObl OKa3aHus MEPBOM MOMOIIH MPU 03KO0TraxX, 0OMOPOKEHUH U AP.

Yuamuecs 10 KHbI YMETh:

— OOBACHATH MPUUMHBI HEFATUBHOTO BIMSHUS XO3HCTBEHHOU JESTEIbHOCTH YEJIOBEKa Ha MPUPOY;



— OOBACHATH POJIb PACTEHUI U )KUBOTHBIX B KU3HH YEJIOBEKA;

— 00OCHOBBIBATh HEOOXOUMOCTb MPUHATHS MEP M0 OXPaHE KUBOW MPUPOIBL;

— c00II01aTh MpaBUyia MOBEJACHUS B PUPOJIE;

— pa3nuyaTh B IPUPOJE U HA PUCYHKAX ONMACHBIE IS )KU3HU YEIOBEKA BBl PACTCHUMN U )KUBOTHBIX;
— BECTHU 3/I0POBBIN 00pa3 ’KU3HU U MPOBOAUTH OOpHOY C BpeIHBIMH MPUBBIUKAMH CBOMX TOBAPHUIICH.

MeTanpeaMeTHble pe3yJIbTaThl 00yYeHUs!

VYyamuecs 10JKHBI YMETh:

— paboTaTh B COOTBETCTBUU C MIOCTABJICHHOM 3a7auei;

— COCTABJIIATH NPOCTOM U CJIOKHBIU IIJIaH TEKCTA;

— Y4acTBOBAaTb B COBMECTHOM JESTEIbHOCTH;

— paboTarth ¢ TEKCTOM Maparpada u ero KOMIOHEHTAMU;

— Y3HaBaTh U3y4aeMble OOBEKThI Ha TA0IMIaX (PUCYHKaX ), B IPUPOJIE.

JIMYHOCTHBIE Pe3yJbTATHI 00yUeHUs

— dopmupoBaHre OTBETCTBEHHOTO OTHOIIICHUS K O0YyUEHHUIO;

— (opMUpOBaHUE TTO3HABATEIHLHBIX UHTEPECOB U MOTUBOB K O0yUEHHUIO;

— (opMUpOBaHKE HABBIKOB MTOBEJICHUS B TIPUPOJIE, OCO3HAHUS [ICHHOCTHU KUBBIX O0BEKTOB;
— OCO3HaHME LIEHHOCTH 3/I0pPOBOr0 U 0€30MacHOro 00pasa KU3HU;

— (popMUPOBAHNE OCHOB IKOJIOTUUYECKON KYIbTYPHI.



Buosorus. 6 kiaace (34 gacos, 1 yac B HeeINI0)

B 6 knacce yvamuecs: yriyOusioT 3HaHUSL O CTPOCHUH, JKU3HEIEATEIbHOCTH )KUBBIX OPTaHU3MOB, a TAaK)KE O BO3IEUCTBUN CPEJIBI
oOWTaHHs HA )KUBOU OPTaHU3M.

Pa3nen 1. CtpoeHue kuBbIX opranu3mos (11 u)

Tewma 1.1. OcHOBHBIE CBOMCTBA >KUBBIX OPraHU3MOB (1 1)
MHuoroo0pasue *KuBbIX OpraHu3mMoB. OCHOBHbIE CBOMCTBA >KMBBIX OPraHU3MOB: KJIETOYHOE CTPOCHHUE, CXOIHBIM XUMHUYECKUI
coctaB, OOMEH BEIIECTB W DHEPruUM, NUTAHUE, JbIXaHUE, BBIJCICHHE, POCT W Pa3BUTHE, PA3APAKUMOCTb, IBUIKEHUE,
pPa3MHOXKEHUE.

Tema 1.2. Xumudeckuii cocTaB KIETOK (2 )
ConepkaHue XMUMHYECKUX 3JIEMEHTOB B KJieTKe. Bona, npyrue HEOpraHMYecKHUe BEIIECTBa, UX POJIb B KU3HEACSITEILHOCTH
KJIeTOK. OpraHr4ecKre BEIIeCTBA: OCNKH, JKUPHI, YTIEBO/IbI, HYKJICHHOBBIE KUCIIOTHI, UX POJIb B KJIETKE.

JlabopaTopHble U NpaKTHYECKHE PadOTHI
e OrmpeneneHre cocTaBa CEMsIH MIIICHUITBI™.

Tema 1.3. CTpoeHue pacTUTEIILHOM U )KUBOTHOM KileTok. KieTka — wuBast cuctema (2 )
Kierka — aneMeHTapHas eIMHMIA KUBOTO. be3bsaepHbie U saepHble KieTku. CtpoeHrne B GYHKIUU spa, IATOIIA3MbI B ¢&
OpPraHoUI0B. XpOMOCOMBI, X 3HAUCHUE. Paznnuuns B CTPOEHUM PACTUTEIIBHON U )KUBOTHOMU KJIETOK.

JlaGopaTopHble 1 NpakTHYeCKHe PadoThl
e (CTpoeHue KJIETOK KUBBIX OPTaHU3MOB (Ha TOTOBBIX MUKpOTIpEnaparax).

Tewma 1.4. Jlenenue knetku (1 4)
Henenue — sadicneliuiee ceoucmeo Kiemok. 3Havenue oenenus 0Jisl pocma U passumusi MHO20KIemMouHo20 opeanusma. [ea muna
oenenus. [lenenue — ocnosa pazmuodicenus opeanusmos. Ocnognvie munvi oenenus kiemok. Mumos. OcHogHble 5manvl MUmo3sa.
CywHocmub metio3a u e2o buoI02uUecKoe 3HaveHue.



JemoHCcTpanus
e Muxponpenapam « Mumosy». Mukponpenapamsi XpOMOCOMHO20 HAOOPA 4el08eKA, HCUBOMHBLX U PACHEHULL.

Tewma 1.5. Tkanu pacTeHui 1 )KUBOTHBIX (1 1)
[TonsiTre «TKaHBY. KIeTouHbIE IEMEHTHI U MEKKIETOUYHOE BEUIECTBO. THIBI TKaHEH pacTeHMId, ©X MHOT0OOpasue, 3HaYCHHE,
0COOCHHOCTH CTPOCHUs. THITBI TKaHEH )KUBOTHBIX OPTaHU3MOB, UX CTPOSHHUE U (DYHKITHH.

JlaGopaTopHble 1 NpaKTHYeCKHEe PadoThI
e TkaHU KUBBIX OPTaHU3MOB™.

Tema 1.6. Oprasbl U cuCTEMBbI OPTaHOB (3 )
[lonatne «opran». OpraHbl IBETKOBOI'O pacTeHHs. BHeIIHee CTpOCHHME M 3HA4YCHUE KOpHA. KOpHEBBIE CHUCTEMBI.
Bunousmenenus kopHeil. Ctpoenne u 3HaueHue noodera. Ilouka — 3avaTounsiii moder. Ctebenb Kak OCeBOWM opraH mooera.
[lepenBmxenue BemiecTB 1mo crednto. Jluct. Ctpoenne u yukuuu. I[Ipocteie U ciioxHbie TuUCThbs. [[BeTOK, ero 3HaueHue u
CTpoeHHE (OKOJOLBETHUK, THIYMHKH, necTuku). Conserus. Ilnoasl, ux 3HaueHue u pasHooOpasue. CTpoeHHE CEMSH
OJIHOAOJBHOTO W JBYAOJBHOrO pacteHuil. Cucrembl opraHoB. OCHOBHBIE CHCTEMBI OPraHOB >KMBOTHOI'O OpIraHHM3Ma:
MULIEBAPUTENBHAS, OIIOPHO-ABUTaTENIbHAS, HEPBHASI, SHAOKPUHHAS, Pa3MHOKECHHSI.

JlaGopaTopHble 1 NpakTHYeCKHe PadoThl
e Pacrno3HaBaHKe OPTaHOB PACTEHUH U JKUBOTHBIX ™.

Tewma 1.7. PacTeHus u )KMBOTHBIE KaK L[EJIOCTHBIE OpraHu3Msl (1 )
B3anMoCBs3b KJIETOK, TKAHEW U OPraHOB B OpraHn3Max. JKuBbI€ OpraHu3Mbl U OKPY’KAIOIIAs Cpea.

IIpenmeTHbIe pe3yJbTATHI 00yUeHUSA

VYyammecs 101KHBI 3HATh:

— CYTb MOHSATUN U TEPMUHOB: «KJIETKA», «AIPOY», «KMEMOPaHAY, OOOJIOUKAY, IIIACTHIA», KOPTAHOU, KXPOMOCOMAY, «TKAHBY,
«Opran», «KOPEHBb», «CTEOCNb», «IHCT», «IOUKa», «IBETOK», «IUIOM», «CEMs», «CHCTeMa OpPraHOBY», «IIUIIEBAPUTEIIbHASL
CHCTEMa», «KPOBEHOCHAsI CUCTEMA», «JIbIXaTeJIbHAsI CUCTEMa», «BBIICIUTEIbHAS CUCTEMA», «OIMOPHO-ABUTATEIIbHAS CUCTEMAY,
«HEpPBHAS CUCTEMAay, «3HJIOKPUHHASI CUCTEMA, KPA3MHOKEHHEY;



— OCHOBHBIE OPraHOU/IbI KJIETKH, TKAHW PACTEHUI U )KUBOTHBIX, OPTaHbl U CUCTEMbI OPraHOB PACTEHUI U KUBOTHBIX;
— 4TO JIEKUT B OCHOBE CTPOEHUS BCEX JKUBBIX OPraHU3MOB;
— CTPOEHUE YacTel MoOera, OCHOBHBIX OPraHOB CHCTEM OPIaHOB KMBOTHBIX, YKa3bIBATh UX 3HAYEHUE.
Yyammuecs T0KHbBI YMETh:
— pacro3HaBaTh W IOKa3bIBaTh HAa TAOJWIIAX OCHOBHBIE OPraHOUIBI KJIETKH, PACTUTEIbHBIE M KUBOTHBIE TKAHU, OCHOBHBIC
OpraHbl U CUCTEMBI OPTaHOB PACTEHUM U )KUBOTHBIX;
— HCCJIEeI0BaTh CTPOCHUE OCHOBHBIX OPraHOB PACTEHUS;
— YCTaHABJIMBATh OCHOBHBIE YEPTHI PA3JINUMsI B CTPOCHUU PACTUTENBHOMN U JKUBOTHOM KJIETOK;
— YCTaHABJIMBATh B3aMMOCBS3b MEX/y CTPOCHUEM I00Era 1 ero PyHKIHUIMH;
— HCCIeI0BaTh CTPOCHUE YacTel modera Ha HaTypaJIbHbIX 00BEKTaX, ONPEENIATh UX Ha TabIuIax;
— 000CHOBBIBATh BaKHOCTh B3aMOCBSI3M BCEX OPraHOB U CUCTEM OPTaHOB JIJIsl 0O€CIIeueHUs [IeJIOCTHOCTH OpraHu3Ma.

MertanpeameTHble pe3yJibTaThl 00y4eHUs

VYyammecs TOMKHbBI YMETh:

— paboTaTh ¢ JOMOJTHUTEIHLHBIMUA UCTOYHHUKAMU HH(POPMAIIH;
— JIaBaTh ONpPEACICHUS;

— paboTaTh ¢ OUOJOTUUECKUMU OOBEKTAMM.

Paznen 2. JKusnenenreabHOCTh oprann3Mos (18 )

Tema 2.1. Ilutanue u nuieBapeHue (2 1)
CymHOCTb NOHATUS «IUTaHUE». OCOOCHHOCTH MUTaHMSI pacTUTENIbHOTO opranu3ma. [louBeHHoe nutanue. Bo3ayiHoe nutanue
(porocunres3). OCOOEHHOCTH MUTAHMS >KUBOTHBIX. TpPaBOAIHBIE >KUBOTHBIC, XUIIHUKH, TPYMOEAbl; CUMOHWOHTHI, Mapa3uThl.
[TumeBapenue u ero 3HaueHne. OCOOEHHOCTH CTPOEHHUS MUILEBAPUTENIBHBIX CUCTEM KUBOTHBIX. [IuiieBapuTenbHbie hepMeHThI
Y UX 3HA4YCHHE.

JemoHcTpanus
e JleiicTBHUE XeTyIOYHOrO coka Ha Oemnok. [leficTBue ciatoHbl Ha Kpaxman. OnbIThl, T0Ka3bIBalOIIME 00pa30BaHUE Kpaxmalia
Ha CBETY, MOIJIOLIEHHUE YIJIEKHUCIIOTO ra3a JIMCThSIMU, POJIb CBETA U BOJIbI B dKU3HU PACTECHUM.

Tema 2.2. Jlpixanue (2 4)



3HaueHUE JAbIXaHHA. Ponnb KHCJIOPOZa B IMMPOHCCCC PACHICIIICHUS OPraHNYCCKHUX BCIICCTB U OCBO60)KI[CHI/I$I 9HCPIUn. I[BIXEIHI/IG
paCTeHHﬁ. Ponnb YCTbUII U YCUCBUYCK B AbIXaHUHN paCTeHHﬁ. I[BIX&HI/IG KHNBOTHBIX. OpFaHBI ABbIXaHUA )KUBOTHBIX OPIraHU3MOB.

JemoHcTpanus
e OnbIThl, WUIIOCTPUPYIOIIME JbIXaHUE MPOPACTAIOIINX CEMSH; JbIXaHHE KOpHEH; OOHapyKEHHWE YTIJIIEKHUCIOro rasa B
BBI/IBIXaEMOM BO3/1yX€.

Tewma 2.3. IlepenBuskeHue BemecTB B opranusme (2 u)
[lepenoc BemiecTB B opraHusme, ero 3HadeHue. [lepenBukeHue BemiecTB B pacTeHUU. OCOOEGHHOCTH CTPOCHHS OPraHOB
pacTeHul, obOecreuMBaroONUMX Ipoiiecc mepeHoca BemecTB. OCOOEHHOCTH IepeHoca BEIIECTB B OpPraHU3Max >KUBOTHBIX.
KpoBenocnas cucrema, e€ ctpoenue u pyHkuuu. ['emonumda. KpoBb 1 €€ cocTaBHbIe 4acTH (11a3Ma, KJIETKHA KPOBH).

JlemoHCcTpanus
e OnpIT, WUIIOCTPUPYIOIIMN IMyTH MEPEIBUKEHUS OPraHMYECKUX BEIIECTB IO CTEOMI0 pacTeHus. MuKporpenaparsl
«CTpOoeHHE KIIETOK KPOBH JATYIIKW» U «CTPOCHHUE KIIETOK KPOBH YEJIOBEKa».

JlaGopaTopHble 1 NpaKkTHYeCKUE PAdOThI
e [lepenBrkeHne BOJbI U MUHEPATIBHBIX BEIIECTB MO CTEOII0™.

Tema 2.4. Boeinenenne. OOMeH BeIIECTB U d)HEPTUu (2 )
Ponb BhIZI€NIEHNS B TTPOLIECCE KU3HEAEATEIbHOCTU OpraHu3MoB. [IpoyKThl BhIJIESICHHUS] Y PACTEHUM U )KUBOTHBIX. Bhinenenue y

paCTGHHﬁ. BBII[GJ'ICHI/IG Y )KUBOTHBIX. OCHOBHBIC BBIJICJIUTCIBHBIC CUCTCMBI Y JKHUBOTHBIX. O0OMeH BCUICCTB K ODOHCPIUU.

Tema 2.5. Onopusie cuctemsl (1 )
3Ha4Ye€HHE ONOPHBIX CUCTEM B KU3HHU OPraHUu3MOB. ONOpHBIE CUCTEMBI pacTeHU. OTIOPHBIE CUCTEMBI dKUBOTHBIX.

JlemoHcTpanus
e (CkeseTnl MIIEKOMUTAONINX. Pacnmibl kocTel. PakoBUHBI MOJUTIOCKOB. KOJIIEKIIMM HACEKOMBIX.

JlabopaTopHble U NpaKTHYECKHE PadOTHI



e Pa3Hoo0Opa3ue ONOPHBIX CUCTEM KUBOTHBIX ™.

Tema 2.6. JIpmxenue (2 4)
JIBKeHrEe Kak BaKHEWIIass OCOOEHHOCTh J>KMBOTHBIX OPraHM3MOB. 3HAUEHUE JBUTAaTEIbHOM AaKTUBHOCTH. MeXaHU3MBI,
oOecreynBaoNIye IBUKEHUE KUBBIX OPTaHU3MOB.

JlabGopaTopHbie U NpaKTHYECKHE PAadOTHI
o J[BmkeHHe HHPY30pUU Ty PEIbKU.
e [lepemerienue 10AKAEBOTO YEPBSL.

Tema 2.7. Perynsuus Ipo1eccoB )XKU3HEAESITEIHHOCTH (2 1)
Ku3HeaesaTenbHOCTh OpraHru3Ma 1 €€ CBsI3b C OKpYXKarolen cpenoi. Perynsuus npoueccoB KU3HEAEATEIbHOCTH OPTaHU3MOB.
Pazapaxxumocts. HepBHas cuctema, ocobeHHOCTU cTpoeHus. Peduiekc, MHCTUHKT.

Tewma 2.8. PazmuHoxenue (2 )
buonornyeckoe 3HaueHue pazMHOXKEHHs. Bunbl pazmHoxeHus. becnonoe pazMHOXEHHE KUBOTHBIX (JEJICHHE MPOCTEHIIHNX,
MOYKOBaHUE TUJphI). becronoe pa3MHOkeHHEe pacTteHuid. [lomoBoe pasmHOkeHHE OpraHu3mMoB. OCOOEHHOCTH IMOJIOBOTO
pa3sMHOXKeHUs KUBOTHBIX. Opranbl pa3mHoxkeHus. [lonmoBeie kieTku. OmiogorBopeHue. [1onoBoe pa3MHOXKEHHE PACTEHUM.
Omneuienue. J{BoitHoe omiogoTBopeHue. O6pa3zoBaHue MIO0B U CEMSH.

JlemoHCcTpanus
e (CrnocoObl pa3MHOXEHHsI pacTeHui. PasHOOOpa3ue u cTpoeHUe COLIBETHIA.

JlaGopaTopHble 1 NpakTUYeCKUuE PadoThl
e BereratuBHOE pa3MHOKEHUE KOMHATHBIX PACTEHUN™.

Tema 2.9. Poct u pa3Burue (2 4)
Poct u pa3Butne pacrennii. UnauBnayanbHoe pa3Butue. Pacnpoctpanenue miogoB u ceMsiH. COCTOSTHUE TTOKOsI, €0 3HAYCHUE B
KU3HU pacTeHU. Y cnoBus npopactanus cemsi. [lutanue u poct npopocTkoB. OCOOEHHOCTH Pa3BUTHUSA KUBOTHBIX OPraHU3MOB.
Pa3Butue 3apoapiiia (Ha npuMmepe JianuetHuka). [loctamOpruonanbHOE pa3BUTHE )KUBOTHBIX. [IpsiMoe u HEmpsiMoe pa3BUTHE.



JemoHcTpanus
e Cnoco0bl pacnpocTpaHeHus II1010B U ceMsiH. [Ipopacranue cemsH.

JlabGopaTopHbie U NpaKTHYECKHE PAadOTHI
e [Ipsimoe u HenpsiMOe pa3BUTHE HACEKOMBIX (Ha KOJUIEKIIMOHHOM Martepuase)™.

Tema 2.10. Opranusm kak egunoe 1emnoe (1 )
B3anMoOCBsI3p KIIETOK, TKaHEW M OpPraHOB B OpraHu3Me. PerynstopHas OeATEeNbHOCTh HEPBHOM M T'YMOPAJbHOW CHCTEM.
Opranusm GyHKIHOHUPYET Kak eAuHOe 1enoe. Opranu3M — OHUOJIOTMYecKasi CUCTEMA.

IIpenmeTHbIe pe3yJbTATHI 00yUeHUS

Yuyammecs: 101KHbBI 3HATh:

— CyTh MOHSTUW W TEPMHUHOB: IOYBEHHOE MHUTAHUE», «BO3YIIHOE MUTAHUE», «XJOPOIIACT», «(HOTOCHUHTE3», IIUTAHHUEY,
«JIBIXaHHE», «TPAHCIOPT BEIIECTB», «BBIACICHUE», <JIUCTOMAa», «OOMEH BEIIECTB», «XOJOJHOKPOBHBIC >KHUBOTHBIEY,
TETUIOKPOBHBIC KHUBOTHBIC», «OTIOPHAsI CHCTEMa», «CKEIeT», <JIBHKEHHE», «Pa3IpakKUMOCTh», «HEPBHAs CHCTEMay,
«OHJIOKPUHHAs CHUCTEMay, «pPedIIeKC», «Pa3MHOKEHHEY, «IIOJIOBOE Pa3MHOKEHHEY», «OSCIIOI0e Pa3MHOKEHHEY, KIIOYKOBAHUE,
«repMadpoIUTY, «OIUIOAOTBOPEHHEY, KOTBUICHHUE, POCT», «PA3BUTHUEY, KIIPSIMOEC PA3BUTHEY, «HEIPAMOE Pa3BUTHEY;

— OpraHbl ¥ CUCTEMBI, COCTABJISIONIME OPTaHU3MBbI PACTCHUS U dKUBOTHOTO.

VYyamumecs 10MKHbBI YMETh:

— OMPENEIIATh U MOKA3bIBaTh HA TA0IUIE OPTraHbl U CUCTEMbI, COCTABJISIONIUE OPTaHU3MbI PACTEHUN U KUBOTHBIX;

— OOBSICHAITH CYIITHOCTh OCHOBHBIX MPOIIECCOB KU3HEIESITEIILHOCTH OPTraHU3MOB;

— 000CHOBBIBaTh B3aUMOCBSI3b MPOIIECCOB JKU3HEICATEIILHOCTH MEXKIY COOOiA;

— CpaBHUBATh MPOIIECCHI )KU3HEICITSIHHOCTH PA3IMYHBIX OPTaHU3MOB;

— HaAOJI0JaTh 32 OMOJIOTMYECKUMHU MPOLIeCCaMu, OMTUCHIBATh UX, JACaTh BHIBOIBI;

— UCCEA0BaTh CTPOCHUE OT/ICIBHBIX OPTaHOB OPTaHU3MOB,;

— (UKCHUPOBATh CBOM HAOJIIOAEHUS B BUJIE PUCYHKOB, CXEM, TaOJIHIL;

— co0iro1aTh IpaBuiia MOBEICHHUS B KAOMHETE OMOJIOTHH.

MeTanpeaMeTHble pe3yJIbTaThl 00y4YeHUs!



Yyanmecs T0IKHbI YMETh:

— OPraHM30BBIBATh CBOIO YUEOHYIO JAEATEIbHOCTD;

— IUIAHUPOBATh CBOIO AESATEIBHOCTD MO PYKOBOACTBOM YUUTENS (POAUTENEN);

— COCTaBJIATH IJIaH padOTHI;

— y4acTBOBATh B TPYMIIOBOIl paboTe (Mamnas Tpyrna, Kjacc);

— OCYIIECTBJIATH MOUCK JAOMOJHUTENbHON HHPOpMay Ha OYMaKHBIX U AJIEKTPOHHBIX HOCUTEISX;
— paboTaTh ¢ TeKCTOM naparpaga ¥ ero KOMIIOHEHTAMU;

— COCTAaBJISATH IIJIaH OTBETA;

— COCTAaBJISITh BOIIPOCHI K TEKCTY, pa30MBaTh €ro Ha OT/AEIbHbIE CMBICIOBBIC YACTH, I€TaTh 10A3ar0J0BKH;
— y3HaBaTh U3y4yaeMble OOBEKTHI Ha TAOIMIIAX;

— OLICHUBATh CBOM OTBET, CBOIO paboTy, a Takke padoTy OAHOKIACCHUKOB.

Pa3nen 3. Opranusm u cpeaa (2 1)

Tema 3.1. Cpena oburanus. @aktopsl cpebl (1 4)
Biusitaue (hakTopoB HEKUBOH TPHUPOJIBI (TEMITEpaTyphl, BIAKHOCTH, CBETa) HAa JKUBBIC OpPraHW3MBL. B3aMMOCBS3M IKUBBIX
OpPTaHU3MOB.

JlemoHCcTpanus
o KouieKimm, WUTIOCTPUPYIOLIKE SKOJIOTHYECKHE B3aUMOCBSI3H KUBBIX OPIaHU3MOB.

Tewma 3.2. Ilpupoansie coobmiecTna (1 9)
[IpupomHoe coobmecTBo. IkocucteMa. CTPyKTypa U CBSI3HM B IPUPOJTHOM coodtecTBe. Llenmu mutanus.

JemoHcTpanus
e Mopenu 3KONOTUYECKUX CUCTEM, KOJUIEKIINH, HILTFOCTPUPYIOIINE MUIIEBBIE LEMN U CETH.

IIpeaMeTHBIE pe3yabTaThl 00y4eHHsI

VYyammecs T0MKHbI 3HATh:

— CyTh TOHATUA U TEPMUHOB «Cpela OOUTaHUS», «(DAKTOPBI Cpenb», «HaKTOPhl HEKUBOW MPUPOIB», «(HAKTOPHI >KHUBOU
MIPUPOIBDY, KITHIIEBHIE NN, KITUIIEBBIE CETHY, KIIPUPOTHOE COOOIIECTBOY», «IKOCUCTEMAY;



— KaK TOT WJIM HHOH (DAKTOP Cpebl MOXKET BIIMATH HA )KHBBIC OPTaHU3MBI;
— XapakTep B3aUMOCBA3CH MEX Ty )KHBBIMUA OpTaHU3MaMH B IIPUPOTHOM COOOIIECTBE;
— CTPYKTYpY IPUPOTHOTO COOOIIECTBA.

MeTanpeameTHble pe3yJbTaThl 00yUYeHuUs!

Yyammecs T0IKHbI YMETh:

— OPraHU30BBIBATH CBOIO YUEOHYIO JESTEIHHOCTD;

— MJIAaHUPOBATh CBOIO JACSATEIBHOCTD MO PYKOBOACTBOM YUUTENS (poaUTENEH);

— COCTaBIIATH IJIaH pabOThI;

— y4acTBOBATh B IPYIIIIOBOM padoTe (Masas rpyra, Kjiacc);

— OCYUIECTBJISITh MOUCK JIOMOJIHUTETbHON HHGOpMAIINKA Ha OyMaXKHBIX M SJIEKTPOHHBIX HOCUTEIISX;
— paboTarth ¢ TEeKCTOM Maparpada u ero KOMIOHEHTAMU;

— COCTaBJIATH IJIaH OTBETA;

— COCTaBIIATH BOIPOCHI K TEKCTY, pa30MBaTh €ro Ha OT/AEIbHBIE CMBICIIOBBIE YAaCTH, JAEJIaTh MTOA3ar0JOBKH;
— y3HaBaTh U3y4yaeMble OOBEKTHI Ha TaOIUIAX;

— OIICHUBATh CBOM OTBET, CBOIO pabOTy, a TaK»Ke padoTy OJHOKIACCHUKOB.

JIN4HOCTHBIE Pe3yJIbTATHI 00yYeHUA

— @opMHpOBaHNE OTBETCTBEHHOTO OTHOIICHUS K 00YUCHHIO;

— (popmupoBaHUE MO3HABATEIBHBIX HHTEPECOB U MOTUBOB, HAIPABJICHHBIX HA NU3YYEHHE MTPOTPAMM;
— pa3BUTHE HABBIKOB O0YUYECHMUS;

— (popmupoBaHUE COIMAIBHBIX HOPM U HaBBIKOB MTOBEACHUS B KJlacce, IIKOJIE, A0Ma U JIp.;

— (popmupoBaHue u JOOpOXKeIaTeIbHbIE OTHOIIEHUS K MHEHUIO APYTOT0 YEJIOBEKa;

— (popmHupoBaHME KOMMYHUKATHBHOM KOMIIETEHTHOCTH B OOIIEHUH W COTPYJHUYECTBE CO CBEPCTHUKAMHM, YUHUTEISIMH,
MOCTOPOHHUMM JIFOJIbMU B TIpoIiecce yueOHOM, 0OLIECTBEHHON U IPYToi JesITeIbHOCTH;

— OCO3HaHME LIEHHOCTH 3/I0pOBOr0 U 0e30macHoro oopas3a >Ku3Hu;

— OCO3HAHME 3HAYEHUS CEMBH B KU3HU YETIOBEKA;

— YBOXHUTEIHHOE OTHOIICHHUE K CTAPIIMM U MJIAIINM TOBapPHUIIAM.

Pe3eps (3 u)



Buosorus. 7 kaacc (68 4, 2 4 B Heem0)

BBenenune (4 9)

Mup KUBBIX OpraHW3MOB. YPOBHH OpraHU3allid M CBOWCTBA KHBOT0. DKOCHCTEMBI. brocdepa — riobanbHast SKOJIOrHIecKast
CHUCTEMa; TPAaHMIBI M KOMIIOHEHTHI Omocdepnl. I[IpuunMHBI MHOTOOOpa3Ws JKUBBIX OPTaHW3MOB. ODBOJIIOIMOHHAS TCOPHS
Y. JlapBrHA O MPUCTIOCOOJIEHHOCTH K Pa3HOOOPa3HBIM YCIOBHSM cpelibl oOnTanus. EcTeCTBeHHAsI cUCTeMa KIIaCCU(HUKAIIUN KaK
OTpaKEHHE MPOIECCa IBOIOIMH OPTaHU3MOB.

Paznen 1. HlapcTtBo bBakrepuu (3 1)

Tema 1.1. MHoroo6pasue, 0cCOOEHHOCTH CTPOEHUS U MPOUCXOKICHUE MPOKAPUOTHUECKUX OPTaHnu3MOB (3 )
[Tpoucxoxnenue u 3Bosmonus O6akTepuil. OOLIME CBOMCTBA MPOKAPHUOTUUYECKUX OpraHu3MoB. MHoroobpasue gopm OakTepuii.
OcoOenHoctu cTpoeHusi OakTtepuasibHOM KieTku. [lonstne o Tumax oOMeHa y mnpokapuoT. OCOOEHHOCTH OpraHU3alUUd U
KHU3HEACSITEIFHOCTU MPOKAPUOT; PACIPOCTPAHEHHOCTh M POJIb B OMOIIEHO3aX. DKOJIOTHYECKas pOJib U MEIUIIMHCKOE 3HAUYCHUE
(na nmpumMepe npencrasurenen noanapcersa Hacrosmme 6akrepun).

JlemoHCcTpanus
e (CrpoeHue KJIETOK Pa3IMYHbIX TPOKAPUOT.

JlaGopaTopHble 1 NpakTHYeCKHe PadoThl
e 3apHCOBKA CXEMbI CTPOEHUS MPOKAPUOTUYECKOUN KIIETKH .

IIpeameTHble pe3yJbTATHI 00y4EeHUSA

VYyanmecs TOMKHBI 3HATh:

— CTPOEHHUE U OCHOBHBIE MPOLECCHI JKU3HEACATENBHOCTU OaKTEpUi;
— pa3Hoo0Opa3ue 1 pacrnpocTpaHeHUue OaKTepuil U TpUOOB;

— poJib OakTepuid ¥ TpUOOB B MIPUPOJIE U KU3HU YEIIOBEKA;

— MeTO/Ibl NPOPUIAKTUKN UH(PEKIIMOHHBIX 3a00JI€BaHUN.
VYyammecs 107KHbI YMETh:

— J1aBaTh OOIIYI0 XapaKTePUCTUKY OAKTEPHUIM;

— XapakTepu3oBaTh (POpPMbI OAKTEPUATIBHBIX KJIETOK;



— OTJINYaTh OAKTEPUH OT APYTUX KUBBIX OPraHU3MOB;
— OOBACHATD POJIb OaKTEepHil ¥ TPUOOB B MPUPOJIE U KUZHU YETIOBEKA.

MertanpeameTHble pe3yJibTaThl 00y4eHUsl

Yyammecs T0KHbI YMETh:

— paboTaTh ¢ Y4eOHUKOM U TUAAKTHYECKHMMH MaTepuajaMH, COCTABIIATh KOHCHEKT maparpada ydeOHUKa J0 W/HIU TOCIe
U3y4EHUsl MaTepuasa Ha ypOKe;

— pa3pabaTbIBaTh IJIAH-KOHCIIEKT TEMBbI, UCIIOJIb3Ys Pa3Hble HCTOYHUKU UH(POpMAIUH;

— FOTOBUTH YCTHBIE COOOIIEHHS U MUCbMEHHbIE pedepaThl Ha OCHOBE 00001IeHNS HHDOPMALIUK YYEOHHUKA U TOTOJTHUT EIbHBIX
HCTOYHUKOB;

— I0JIb30BaThCsl MIOMCKOBBIMU cucTteMamu MHTepHeTa.

Paznen 2. Hapcro I'puonl (4 9)

Tema 2.1. O6mas xapakrepuctuka rpu0oB (3 1)

[Ipoucxoxnenne wu HsBomtouuss rpuboB. Ocobennocmu cmpoenusi Kiemok 2pu6os. (OcCHOBHble uYepmbl OpeaHu3ayuu
MHO2OKNIemouHblx 2pu60os. Omodenvi: Xumpuouomuxoma, 3ucomukoma, Ackomuxoma, bazuoduomuxoma, Omuxoma, epynna
Hecosepuiennvie epubdvl (3nanue ydamumucs CHCTEMATHIECKMX TAKCOHOB He sABJsieTcs 00s3atebubiM). OCOOEHHOCTH JKU3HEIEATEIIbHOCTH
U pacrpocTpadeHue. Poib rpu0oB B OMOLIEHO3aX U XO3SIMCTBEHHOM €S TEILHOCTH YEIOBEKA.

JemoHcTpanus
e (CxeMbl CTPOCHHs TMPEACTaBUTENCH Pa3IMYHBIX CHUCTEMATUYECKUX TPYII TPUOOB, pa3IMYHBIC MPEACTABUTENM APCTBA
['puls1, cTpoeHME TTI00BOTO TEJa MIISTIOYHOTO0 rpuoda.

JlaGopaTopHble 1 NpakTHYeCKUe padoThl
e CTpoeHue miecHeBoro rpuda Mmykopa®.
e Pacrno3HaBaHU€ CheIOOHBIX U SITOBUTHIX TPUOOB*.

Tewma 2.2. Jlumaiinuku (1 9)
[Tonsarue o cumOuro3e. OOIIas XapaKTepUCTUKA JTUITAHHUKOB. THITBI CIIOSBHII JIUIIAWHUKOB;, OCOOCHHOCTH JKH3HEICITCIHHOCTH,
PACIPOCTPAHEHHOCTh M AKOJIOTUYECKAs POJIb JTUIIANHUKOB.



JdemoHcTpanus
e (CxeMbl CTpPOEHUS JIMIIAWHUKOB, PA3JIMYHbIC IPEACTABUTENH JTUIIATHUKOB.

IIpeaMeTHbIe pe3yabTaThbl 00y4eHHs

VYyamumecs 107KHBI 3HATh:

— OCHOBHBIE TIOHSITHSI, OTHOCSIIIIUECS] K CTPOCHUIO MPOKAPUOTHIECKON M 3YKapUOTHUECKOM KIIETOK;
— CTPOEHHUE U OCHOBBI )KU3HEAEITEIbHOCTU KIETOK rpuoda,;

— 0COOEHHOCTH OpraHU3alMK HUIAIIOYHOTO Tpuoa;

— Mepbl TPOQUIAKTUKN TPUOKOBBIX 3a00JIEBAHUIA.

VYyammecs TOMKHbBI YMETh:

— J1aBaTh OONIYIO XapaKTEPUCTUKY OaKTepuil U rpuodoB;

— OOBACHATH CTPOCHHUE IPUOOB U JHMIIAWHUKOB,;

— NPUBOJUTH IPUMEPHI PACTIPOCTPAHEHHOCTU TPUOOB U JIMIIAHUKOB;
— XapaKTepU30BaTh POJIb IPUOOB U JIMIIIAWHUKOB B OMOIICHO3aX;

— OMpeAeNITh HECheJOOHbIE NUIANOYHbIE TPUOBI;

— OOBSICHATDH POJIb OaKTEPHUil M TPUOOB B MPUPOJIC U KU3HU YEIOBEKA.

MertanpeameTHble pe3yJbTaThl 00y4eHUs

VYyamuecs 10JKHbI YMETh:

— paboTarh ¢ y4eOHUKOM M TUJAKTUUECKUMH MaTepuaiaMu;

— COCTaBIIATHh KOHCITIEKT Naparpada yueOHuKa /10 |/WIH MOCie U3yUYeHUs MaTepraia Ha YPOKE;

— M0JIb30BaThCs OMOJIOTUYECKUMHU CIOBApSIMHU U CIIPAaBOYHMKAMHU JIJIS IOMCKA ONpeesIeHu OUOIOrMYECKUX TEPMUHOB;
— pa3pabaThIBaTh IJIaH-KOHCTIEKT TEMBI, UCTIONB3YS Pa3HbIe UCTOYHUKU HH(POPMAIIIH,

— FOTOBUTH COOOIIIEHHS HA OCHOBE 000011IeHNUsI HHPOpPMalUK y4eOHUKA U IONOJHUTEIbHBIX HCTOYHHUKOB;

— TOJIB30BaThCS MOMCKOBBIMU cUcTeMamu MIHTepHeTa.

Paznen 3. IlapcTBo Pactenus (16 u)
Tema 3.1. O01as xapakrepucTika pactrenui (1 1)



PacturenpHpIll OpraHM3M Kak ILENOCTHass cucrema. KIIeTKu, TKaHW, OpraHbl M CHCTEMBl OpPraHOB pacTeHHW. Perymsnms
KHU3HEACITENPHOCTH pacTeHui; (GUTOropMoHbl. OCOOCHHOCTH JKU3HENEATENbHOCTH pacTeHuil. PortocuHte3. [IurmeHTHI.
Cucremarrka pacTeHH; HU3LIME U BBICILINE PACTEHHUS.

JemoHcTpanus
e Pucynku ydeOHUKa, TOKa3bIBAIOIINE OCOOEHHOCTH CTPOCHUS U )KU3HEACATEIbHOCTH Pa3IMYHbIX MPEACTaBUTENCH apCTBa
pactenuii. Cxembl, OTPayKaroIe OCHOBHBIE HAIIPABIICHUS YBOJIFOLIMU PACTUTEIBHBIX OPTaHU3MOB.

Tema 3.2. Huzmue pactenus (2 )
Bomopocnn kak gpeBHeiinas rpymnmna pacrteHuid. OOmasi xapakTepucTHKa Bojopocieil. OcoOeHHOCTH CTPOCHHS Tena.
OnHOKJIETOYHBIE U MHOTOKJIETOYHBIE BOJOpOCIU. MHOTO0Opa3ue Bogopociei: oTaelbl 3enéHbie Boaopocian, bypreie Bogopociu
u KpacHble Bogopocnu. PacripocTpaHeHre B BOJHBIX U HA36MHBIX OMOLIEHO3aX, SKOJOrnYecKas posib Bojgopociei. [Ipaktuueckoe
3HAYCHHUE.

JlemoHCcTpanus
e (CXeMbl CTPOEHHS BOAOPOCIEN pa3INYHbIX OT/IENOB.

JlaGopaTopHble 1 NpakTHYeCKHe PadoThl
e ll3ydyeHue BHENTHETO CTPOCHUS BOJOPOCIEH™.

Tewma 3.3. Breicmme ciopoBbie pacteHus (4 )
[Tpoucxoxnenne u 00Ias XapakTEpPUCTUKA BBICIIUX pacTeHHil. OCOOEHHOCTH OpPraHM3alMyd U WHAUBUIYATBHOTO Pa3BUTHUS
BbIcHIMX pacTeHuid. CrnopoBele pacteHusa. OOmias xapakTepucTHKa, IpoucxoxiaeHue. Otaen MoXOBUIHBIE, 0COOEHHOCTU
OpraHu3alliy, )KU3HEHHOTO 1HKJIa. PacnpocTtpanenue u pois B OuorieHozax. Otnen [InayHoBuaHbIe; 0COOEHHOCTH OpraHU3alINH,
’KU3HEHHOTOo LuKia. Pacnpoctpanenue u poib B OuoneHosax. Otaen XBOIIEBUAHbBIE;, 0COOEHHOCTH OpraHU3allH, KU3HEHHOTO
nukia. Pacnpoctpanenue u posb B 6uonieHozax. Otaen [lanoporHukoBuansie. [IporcxoxaeHne u 0COOEHHOCTH OpraHU3aluU
ManopoTHUKOB. JKU3HEHHBIN UK MAMIOPOTHUKOB. PactipocTpaneHue u posib B OMOIIEHO3aX.

JlemoHcTpanus



e (Cxemnl CTPOCHUA U JXKU3HCHHBIX ITHUKJIOB MXOB, XBOI].[@I\/'I H IIJIAYHOB, PA3JIMYHBIC IPCACTABHUTCIIM MXOB, IIJIAYHOB U XBOHleﬁ;
CXEMbI CTPOCHHUA IAIIOPOTHUKA, APCBHHUC IIAIIOPOTHHUKOBHAHBLIC, CXCMa IMHUKJIA PA3BUTUSA IIAIIOPOTHHUKA, PA3JIMNYHBIC
MMpCACTAaBUTCIIN ITAIIOPOTHUKOBU/IHBIX.

JlabGopaTopHbie U NpaKTHYECKHE PAadOTHI
e l3yueHue BHEIIHETO CTPOCHUS MXxa*.
e l3yueHue BHEIIHETO CTPOCHUSI MATIOPOTHUKA ™.

Tema 3.4. Beicime cemennsie pactenusi. Otaen ['onocemennsie pactenus (2 1)
[TpoucxoxneHne u 0COOEHHOCTH OPraHHU3aluu TOJOCEMEHHBIX PACTEHUI; CTPOCHHUE TeJa, )KU3HEHHBIE (POPMBI TOJIOCEMEHHBIX.
MHuoroo6pa3sue, pacnpocTpaHEHHOCT TOJIOCEMEHHBIX, X POJIb B OMOLIEHO3aX U IIPAKTUYECKOE 3HAYCHHUE.

JlemoHcTpanus
e (CXxeMbI CTPOCHHS TOJIOCEMEHHBIX, ITUKII PA3BUTHS COCHBI, PA3JINYHbIE TPEACTABUTEIIN FOJIOCEMEHHBIX.

JlaGopaTopHble 1 NpakTHYeCKHE PadoThl
e l3yueHue CTpOEHUS U MHOTOOOpa3us TOJOCEMEHHBIX PaCTEHUN™.

Tema 3.5. Beicime cemennsie pactenus. Otaen [lokpsirocemennnie (L{BeTkoBbIe) pacTerus (6 1)
[IpoucxoxneHne W OCOOCHHOCTH OpraHu3alMid MOKPBITOCEMEHHBIX pACTEHUH; CTPOCHHME TeJa, >KU3HEHHbIE (HOPMBI
nokpeitoceMeHnbiX. Kimacesl OgHononpabie U JIBynoabHbie. OCHOBHBIE CEMENCTBA MOKPHITOCEMEHHBIX pacTeHU (2 ceMelicTBa
OJIHOJIOJIBHBIX W 3 ceMeicTBa [JBYAOJBbHBIX pacTeHuil). MHoroo0Opasue, pacnpoCTpaHEHHOCTh LIBETKOBBIX, HX pOJb B
OMoIIeHO3aX, B )KM3HH YEJIOBEKa U €ro XO3SIIICTBEHHOH 1eATEIbHOCTH.

JemoHcTpanus
e (xeMa CTpPOEHHMS IIBETKOBOIO pACTECHMS; CTPOCHHSI 1BETKA, IMKJI pPa3BUTHSl I[BETKOBBIX pPACTEHUN (IBOMHOE

OTUIOJIOTBOPEHUE), IPEACTABUTENN PA3IUYHBIX CEMENUCTB MOKPHITOCEMEHHBIX PACTCHUH.

JlabopaTopHble U MpaKTHYECKHE PadOTHI



e l3yuyeHune CTPOEHHUS MOKPHITOCEMEHHBIX PACTEHUN™.
e Pacno3naBanue HamOoJsiee pacnpOCTPaHEHHBIX PACTEHHM CBOEM MECTHOCTH, ONPEAEICHHUE HX CHCTEMATHYECKOIrO
HIOJIOKEHUS ™.

IIpenmeTHbIe pe3yJIbTATHI 00YUYeHHUSs

Yyamuecs: T0JDKHBI 3HATH:

— OCHOBHBIE METOJIbl U3YYCHHUS PACTCHUN;

— OCHOBHBIE TPYNIIBI pacTeHUN (BOAOPOCIH, MXH, XBOIIH, TJIAyHBI, TAIOPOTHHUKH, TOJIOCEMEHHEIE, IIBETKOBBIE), MX CTPOCHHE,
OCOOCHHOCTH JKU3HEJIEATEIIBHOCTH U MHOT000pa3ue;

— O0COOCHHOCTH CTPOCHHMSI M KU3HEACITCIIbHOCTH JINIIIAHHNUKOB,;

— POJIb pacTeHUi B Orocdepe 1 )KU3HU YETTOBEKa,;

— MPOUCXOXKICHUE PACTCHUI W OCHOBHBIC ATAIBI PA3BUTHS PACTUTEIHLHOTO MUPA.

VYyammecs T0KHbBI YMETh:

— J1aBaTh OOIIYI0 XapaKTePUCTUKY PACTHTEIHLHOTO 1IapCTBA,;

— OOBSICHATB POJIb pacTeHuil B buocdepe;

— J1aBaTh XapaKTEPUCTUKY OCHOBHBIX TPYII pacTeHUi (BOJOPOCIEH, MXOB, XBOIIEH, IJIAyHOB, MATOPOTHUKOB, TOJIOCEMEHHBIX,
I[BETKOBBIX);

— OOBSCHATH MTPOUCXOXKICHUE PACTEHUIN M OCHOBHBIE 3TAIbl PA3BUTHS PACTUTEIHLHOTO MHUPA;

— XapaKTepU30BaTh PACIPOCTPAHEHUE PACTCHUI B PA3IMYHBIX KIIMMATUYECKUX 30HAX 3€MIIN;

— OOBSICHATH MIPUYHMHBI PA3JIUYUIA B COCTABE (PUTOIIEHO30B PA3TUYHBIX KITUMATHYECKUX TTOSICOB.

MeranpeaMeTHbie pe3yJbTAaThl 00y4eHuUs:

VYyanmecs TOMKHbBI YMETh:

— BBINOJHSATH J1a0OpaToOpHbIe padOTHI MOJT PYKOBOJICTBOM YUUTETIS;

— CpaBHHBATh IIPEACTABUTENIEN pa3HbIX TPYIIN PACTEHUH, AENaTh BEIBOJABI HA OCHOBE CPABHEHHS;

— OLICHUBATh C ACTETUYECKON TOUKH 3PEHUS MTPEACTABUTENIEH PACTUTEIBHOTO MUPA;

— HaXOAUTh MH(OpPMALMIO O PACTEHMSIX B HAYYHO-TIOMYJISIPHOM JUTEpaType, OMOJOTMYECKHX CIIOBAapsAX M CIPAaBOYHUKAX,
aHaJIM3UPOBATh U OLICHUBATH €€, IePEBOAUTH U3 OJHOU (DOPMBI B IPYTYIO.

Paznen 4. llapcTBo JKupotHbie (38 1)



Tema 4.1. O0Omas xapakTepUCTHKA KUBOTHBIX (1 )
JKUBOTHBI OpraHu3M Kak LelocTHasg cucrtema. KileTku, TKaHW, OpraHbl M CHCTEMBl OPraHOB »XUBOTHBIX. Perynsuus
KU3ZHENIEATEIIbHOCTH KUBOTHBIX; HEpPBHAas W DSHIAOKpHHHAs peryasiuuu. OCOOEHHOCTH >KH3HEIECATEIbHOCTH KMBOTHBIX,
OTJIMYAIOIIME UX OT MPEICTABUTENEH IPYTUX LAPCTB KUBOU NpHupoAbl. CUCTEMaTHKa KUBOTHBIX; TAKCOHOMHYECKHE KaTErOpHH;
OJIHOKJIETOYHBIE 1 MHOTOKJIETOYHbIE (0€CITO3BOHOYHBIE U XOPJOBBIE) )KUBOTHBIE. B3aMMOOTHOILIEHHS )KUBOTHBIX B OMOLIEHO3aX;
Tpouueckre ypoBHH U LEMU MUTAHUA.

JdeMoHcTpanus
e Pacnpenenenue JKUBOTHBIX U PACTEHUH 1O MJIaHETe: Ororeorpaduyeckue 00IacTu.

JlabopaTopHbie U NPaKTUYECKHE PadOThI
e AHaNU3 CTPYKTYPHI Pa3IUYHbIX OMOMOB CYIIIM U MUPOBOI'O OK€aHa Ha CXEMax U MUJUTFOCTpaIUsiX.

IIpeaMeTHbIE pe3yabTATHI 00Y4YeHUS

VYyamuecs T0IKHbI 3HaTh:

— IPU3HAKU OpPraHr3Ma KaK LEJIOCTHOU CUCTEMBI,

— OCHOBHBIE CBOWCTBA JKMBOTHBIX OPTaHU3MOB;

— CXOJCTBO U Pa3JINYUs MEXK]1y PACTUTEIBHBIM U )KUBOTHBIM OPraHU3MaMu;

— YTO TaKO€ 300JI0THsl, KAKOBA €€ CTPYKTYypa.

VYyamuecs T0IKHbI YMETh:

— OOBSICHAITH CTPYKTYPY 300JIOTMYECKON HayKH, OCHOBHBIE Talbl €€ Pa3BUTHUS, CHCTEMATUUECKUE KAaTETOPUH;
— MPEJICTABIATH YBOJTIOLMOHHBIA MYTh PA3BUTHS )KUBOTHOTO MUPA;

— KJ1acCU(UIIUPOBATH )KUBOTHBIE OOBEKTHI 10 UX MPUHAJICKHOCTH K CUCTEMAaTHYECKUM TPyIIIaM,

— TPUMEHSTH JBOMHBIC HA3BAHUS )KUBOTHBIX IIPU MOJATOTOBKE COOOIIEHUM, JTOKIAI0B, TPE3CHTAIIH;

— OOBSICHATH 3HAYEHUE 300JIOTMYECKUX 3HAHWUW IJI1 COXpaHEHHUs >KU3HM Ha IUIaHeTe, Pa3BEICHUS PEIKUX U OXPaHSIEMBIX
YKUBOTHBIX, BEIBEICHUS HOBBIX MOPO/T ) KUBOTHBIX;

— WCMOJIb30BaTh 3HAHMS 10 300JI0TUHU B MOBCEITHEBHOW KU3HU.

Tewma 4.2. TlognapcTBo OnHOKIETOUHBIE (2 )



OOmast xapakTepucTuka mnpocTtedmmx. KieTka OIHOKIETOYHBIX J>KMBOTHBIX KakK LEJIOCTHBIA OpraHu3M; OCOOCHHOCTH
OpraHM3aliM KIETOK MPOCTEHUINUX, CHEIHalbHbIe opraHousl. PazHooOpa3ue mpocTeMiuX M UX poJib B OMOLIEHO3aX, KU3HU
YeJlOBEKa U €ro XO3AUCTBEHHOU neaTenbHOCTH. Tunm CapKoXKTYyTHKOHOCIIBI; MHOTOOOpa3ue (GopM CapKOJIOBBIX U KI'YTHKOBBIX.
Tun CnopoBHKH; CHOPOBHKM — TApa3uThl YeNOBEKa W JKMBOTHBIX. (OCOOEHHOCTHM OpraHM3aiiu mnpeactaBurencii. Tunm
Hudy3opun. Muoroobpasue nundpy3opuit 1 UX posib B OHOLIEHO3aX.

JdeMoHcTpanus
e (CxeMbl CTpOeHHS aMeObl, IBIJICHBI 3€TIEHON U UHPY30pUHU Ty(PEIbKU, TPEACTABUTENN PA3TUYHBIX TPYIII OJJHOKIECTOYHBIX.

JlaGopaTopHble 1 NpaKTHYeCKHE PadoThI
e C(Crpoenne aMEObI OOBIKHOBEHHOM, 3BIJICHBI 3€1EHON U MHDY30pUU TyPeEIbKu™,

IIpeameTHbIe pe3yJbTATHI 00yUeHUS

VYyammecs D0 KHBI 3HATh:

— MPU3HAKU OJHOKJIETOYHOTO OpPraHu3Ma;

— OCHOBHBIE CUCTEMATUUYECKHE TPYIINbI OJJHOKIECTOYHBIX U UX MPEIACTABUTEIICH;

— 3HA4YEHHE OJHOKJIICTOYHBIX JKUBOTHBIX B DKOJOTHYECKHUX CHCTEMAX;

— Tapa3sUTHYECKUX ITPOCTEHIINX, BBI3bIBAEMbIC UMH 3a00JICBaHUS Y YEIOBEKA M COOTBETCTBYIOIINE MEPHI MTPODUITAKTHKH.
VYyamumecs 10MKHbBI yMETh:

— paboTaTh ¢ JKUBBIMHU KYJIbTypaMH IMIPOCTEHIITNX, KCTIONB3YS IIPH 3TOM YBEIMYHUTEIIbHBIC PUOOPHI,
— pacrno3HaBaTh OJHOKJIETOUHBIX BO30OyAUTENEH 3a00I€BaHMI YEIIOBEKA;

— pacKpbIBaTh 3HAYEHUE OJHOKIECTOYHBIX KUBOTHBIX B IMIPUPOJIC U KU3HU YEJIOBEKA;

— TPUMEHSTh MOJIyYEHHBIE 3HAHUS B IOBCEAHEBHOMN KU3HHU.

Tewma 4.3. IToanapctBo MHoroknerounsie (1 1)
OO6miasi XapakTEepUCTUKAa MHOTOKJIETOYHBIX J>KMBOTHBIX; THUIBI CUMMETpuM. KIIeTKM W TKaHU >KUBOTHBIX. [IpocTeiiiue
MHOTOKJIETOYHbIE — TYOKH; UX paCIpOCTPAHEHHUE U IKOJIOTHYECKOE 3HAUCHHE.

JlemoHcTpanus
e Tumel CUMMCTPUHU Y MHOTOKJICTOYHBIX JKUBOTHBIX, MHOFOO6paSI/Ie F}’6OK.



Tema 4.4. Tun Kumeunononoctueie (3 4)
Oco0eHHOCTH OpraHu3allMy KHUIIEYHOIOJOCTHBIX. becronoe u monoBoe pa3mHokeHHEe. MHOrooOpasue M pacnpoCTpaHEHHE
KHIIIEYHOTIONIOCTHBIX ; THIPOUIHBIE, CIIM(OUTHBIE M KOPAJIJIOBBIC TIOJIUITBI. POJIb B MPUPOIHBIX COOOIIECTBAX.

JemoHCcTpanus
e (Cxema CTpOCHHMS THAPHI, MEAy3bl W KOJOHHHM KOPAJUIOBBIX MOJIAINOB. buoreHo3 kopamioBoro puda. BoemHee u
BHYTPEHHEE CTPOCHHUE KUIIICYHOIOJIOCTHBIX.

JlaGopaTopHble 1 NpaKTHYeCKHE PadoThI
o ll3ydenue miakaToB U TaOJIHII, OTPAKAIOIMIUX XOJ] pereHepaIy Y THIPHI.

Tema 4.5. Tun I1nockue uepsu (2 u)
Oco0eHHOCTH OpraHu3aluu MIOCKUX YepBeidl. CBOOOTHOXKUBYIIME PECHUYHBIE YepBU. MHOrooOpa3rue peCHUYHbIX YepBEil U HX
poJib B OuorieHo3ax. [Ipucnocobienus kK mapazuTu3My y IiIOCKUX dyepBeil; kiaccbl Cocanbivky U JIentounslie yepBu. [lonsitue o
KU3HEHHOM IIMKJIE; IIUKJIbl Pa3BUTHS IEUEHOUHOTO COCANIBIINKA U ObIubero 1enHs. MHOrooOpasue IioCKUX YepBen-1apasnuTos;
MephI MPOPUITAKTUKH MMapa3UTapHBIX 3a00JI€BaHU.

JemoHcTpanus
e (CxeMbl CTPOCHHUS TUIOCKHX YepBEH, BEAYIIUX CBOOOJHBIN M Mapa3sUTUUYECKUN 00pa3 KU3HH. PasnuyHbie TpencTaBUTENN
pecHUYHBIX yepBeil. CXeMbl KU3HEHHBIX IUKJIOB EYEHOYHOTO COCATIBIIUKA U OBIYLETrO IICTTHSI.

JlabopaTopHble U NpaKTHYECKHE PadOTHI
e JKu3zHeHHbIE NUKIIBI TEYEHOYHOTO COCATIBITUKA U OBIYBETO IICITHS.

Tewma 4.6. Tun Kpyrnbie uepu (1 4)
Oco0OeHHOCTH OpraHu3aIly KPYTbIX uyepBed (Ha mpuMepe denoBedecko ackapujibl). CBOOOTHOXKHUBYIIINE W MApa3UTUUECKHE

KpyTiibie uepBu. [[uKiT pa3BUTHS 4€I0BEUYECKOM acKapHIbl; MEPhI MPOQPMIAKTUKH acKapu103a.

JemoHcTpanus



e (xema CTpOEHUS U IMKJI Pa3BUTHUA YEIOBEUYECKOM ackapuibl. Pasmuunbie CBOOOAHOKUBYIIHE U Mapa3uTHIECKHe (POpMbI
KPYIJIBIX YEpPBEH.

JlabopaTopHbie U NPaKTHYECKHE PA0OThHI
o JKu3HEHHBIN TUKII YEIOBEUECKON acKapHU/Ibl.

Tema 4.7. Tun Konbuatsie uepsu (3 u)
Oco0eHHOCTH OpraHM3aly KOJBYAThIX YepBel (Ha MpUMepe MHOTOIIETHHKOBOTO YepPBsI HEPEU/Ibl); BTOPUUHAS MOJIOCTh TETa.
MHuoroo6pasue KoJp4aThIX YepBEil; MHOTOIIIETUHKOBBIE M MAJIOIIETUHKOBBIE KOJbYaThie YEPBH, MUSBKH. 3HAYCHHE KOJIhYATHIX
4yepBeil B OMOLIEH03aX.

JlemoHCcTpanus
e (CxemMa CTpOEHUS MHOTOUIETUHKOBOIO W MAJOLIETUHKOBOIO KOJbYATHIX uepBed. Pa3nuuHbple npeacTaBUTENd THUIA
KomnpyaTsle 4epBH.

JlaGopaTopHble 1 NpakTHYeCKHE PadoThl
e BHemHee CTpoeHue JOKIEBOTO YepBsI™.

Tema 4.8. Tun Mosrocku (249)
OcoOeHHOCTH OpraHu3allid MOJUTIOCKOB; CMEIIIaHHasi MOJIOCTh Tena. MHoroo0Opasue MOJUTIOCKOB; KJacchl bproxonorue,
JIBycTBOpuaThie U [OJIOBOHOTHE MOJUIIOCKU. 3HAUYEHHE MOJIIIOCKOB B OHOIlEHO3aX. Poyiib B JKHM3HU YEJIIOBEKA M €ro
XO3SMCTBCHHOM JIEITECIILHOCTH.

JemoHcTpanus
e (Cxema CTpOCHUA 6pIOXOHOFI/IX, ABYCTBOPYATBIX W T'OJIOBOHOTHX MOJIIIOCKOB. Paznuunnie npcacCTaBUTCIN THUIIA
MOJUTFOCKOB.

JlabopaTopHble U MpaKTHYECKHE PadOTHI
e BHemnHee cTpoeHUE MOJUTIOCKOB™.



Tewma 4.9. Tun Uneancronorue (7 49)

[TpoucxoxneHne u OCOOCHHOCTH OpraHW3AIMM WICHHCTOHOTHX. MHOroo0Opasue WICHHCTOHOTHX; Kiacchl PakooOpasHbie,
[Taykoobpasnbie, Hacekombie m Muoronoxku. Kmacc PakooOpaszneie. OOrmias xapaKTepUCTHKa Kiacca pakooOpa3HBIX Ha
puUMepe PEYHOro paka. Breicmme W Husmme paku. MHOrooOpasue W 3HAYCHHE pakooOpasHbIXx B OworeHo3ax. Kiace
[TaykooOpasnapie. OOmias xapakTepUCTHKa maykooOpa3Hbeix. [laykw, ckopmuoHBI, Kien. MHorooOpasne W 3HAYCHHE
naykooOpa3Hbix B O6uorenosax. Kinacc Hacexkombie. MHOrooOpasue HacekoMbix. OOIIast XxapakTEpUCTHKA KJacca HACEKOMBIX;
OTpSZIbI HACEKOMBIX C TMOJHBIM M HEMOJHBIM IMpeBpalieHueM. MHorooOpasue M 3HAYEeHHUE HACEKOMBIX B OHOIIEHO3aX.
MHOTOHOXKKHU.

JlemoHcTpanus
e (xema CTpOeHUsI PeUHOTo paka. Pa3ziauuHble MpeCTaBUTENN HU3MIUX U BBICHIMX pakooOpa3HbiX. CxeMa CTpoeHus nayka-
KpectoBuka. Paznuunbie npeacraBurenu kiacca [laykooOpasubie. CxeMbl CTPOSHUSI HACEKOMBIX Pa3JIMYHBIX OTPSIIOB.

JlabopaTopHbie U NPaKTHYECKHE PadOThI
e lI3yueHue BHEUIHETO CTPOCHUSI 1 MHOTO0Opa3us YJIEHUCTOHOTUX ™,

IIpeameTHbIe pe3yJbTATHI 00yYEeHUSA

VYyamuecs T0KHbI 3HATh:

— COBpPEMEHHBIE MPEACTABICHUS O BOSHUKHOBEHUH MHOTOKJIETOYHBIX )KUBOTHBIX;

— 0o0111yI0 XapakTepucTUKy Tuma KuieqyHononocTHEIE;

— o01yro xapakTepucTuky tumna [lnockue yeppu;

— o01yro xapaktepucTuky tuna Kpyrisie uepsu;

— o0myro xapaktepucTuky tumna Kospuarsie yepBu;

— 0011yI0 XapaKTEepPUCTUKY TUIa UneHuCTOHOTHE.

VYyamuecs J0KHbI yMETh:

— ONPENENATh CUCTEMATUUECKYIO TPUHAICKHOCTD )KUBOTHBIX K TOW WJIM MHOM TAKCOHOMUYECKOW TPYIIIIE;
— HaOJI0/1aTh 3a MOBEICHUEM KUBOTHBIX B TIPUPOJIE;

— paboTaTh C XUBBIMU JKMBOTHBIMH M (PUKCHUPOBAHHBIMH TperapaTaMu (KOJUICKIMSIMHU, BJIAKHBIMH M MHKpPOIIpEnapaTamH,
yy4yenaMHy U JIp.);



— OOBACHATH B3aMMOCBSI3b CTPOCHUS U (DYHKITUH OPTaHOB U UX CHUCTEM, 00pa3a >KM3HHU U Cpelibl OOMTaHUS KUBOTHBIX;

— NOHUMATh B3aMMOCBS3H, CIOKUBIINECS B PUPOJE, U UX 3HAYEHUE JUJIS SIKOJIOTHUECKUX CUCTEM;

— BBIJIETIATH KUBOTHBIX, 3aHECEHHBIX B KpacHyI0 KHUTY, M CHOCOOCTBOBATH COXPAaHEHUIO UX YUCICHHOCTU U MECT OOUTAHUS;
— OKAa3bIBaTh MEPBYIO MEAULIMHCKYIO IIOMOIIb ITPU YKyCaX OIACHBIX MJIN SOBUTHIX )KUBOTHBIX;

— HMCHOJIB30BaTh MEPbI NPO(UIAKTHKY Napa3uTapHbIX 3a00JIEBAHUIA.

Tema 4.10. Tun Urnokoxwue (1 4)
Obwas xapakmepucmuka muna. Muozoobpaszue uenoxodxcux, xiaccoel Mopckue 363061, Mopckue excu, [oromypuu.
MHoeoobpa3zue u sxonr02uteckoe 3HayeHue.

JlemoHcTpanus
o (Cxembl cmpoenusi MOPCKOUL 36e30bl, MOPCKO20 edca u 2onomypuu. Cxema npuooHH020 buoyeHosa.

Tema 4.11. Tun Xopnoseie. [loatun becuepennsie (1 4)
[TpoucxoxneHne XOpAOBBIX; MOATUIIBI OECUEpPENHbIX U MO3BOHOUYHBIX. OOmas xapakrepuctuka tumna. [lonrun becuepenHsie:
JIAHIIETHUK; OCOOEHHOCTH €r0 OPraHU3alK U PacIpOCTPAHEHMSL.

JemoHcTpanus
e (xema ctpoeHus naHineTHuka. Cxema Meramopdo3a y aciuIum.

Tema 4.12. Tlogrumn [To3Bonounsie (Yepennsie). Hagxmace Peios! (2 1)
OOmast xapakrepucTuka no3BoHOUYHBIX. [Ipoucxoxnenune pei6. OOmas xapakrepuctuka pbeid. Kmacesl XpsuieBbie (akysibl U
ckatbl) U KoctHble pbIOBl. MHOrooOpasue KOCTHBIX PbIO: XPSAUIEKOCTHBIE, KHUCTENepble, NBOSKOMABIIIAIINE U Jy4denéphle.
MHoroo6pasue BUI0B 1 YEPTHI IPUCIIOCOOJIEHHOCTH K Ccpelie OOMTaHMs. DKOJIOTUYECKOE U XO3SIICTBEHHOE 3HAYEHUE PbIO.

JemoHcTpanus
e MHoroo6pa3sue pbi0. CxeMa CTpOEHUs KUCTENEPhIX U JIy4enEPHIX PhIO.

JlaGopaTopHble 1 NpakTU4YeCKUe padoThl
e (Oco0OeHHOCTH BHEITHETO CTPOCHUS PBIO B CBSI3U ¢ 00pa30M KUZHH*.



Tewma 4.13. Knacc 3emHoBoaHbIC (2 U)
[epBbie 3eMHOBOHBIE. OOMIAsT XapaKTEPUCTUKA 36MHOBOIHBIX KaK IMEPBBIX HA3EMHBIX MMO3BOHOYHBIX. BecXBOCThIEC, XBOCTATHIC
u OesHorme ampuOuu; MHOroodOpasue, cpena OOMTaHHUA U IKoOJOTWYecKkue ocoOeHHOCTH. CTPYKTypHO-(pyHKIHMOHAIbHAS
OpraHu3aIys 3¢MHOBOIHBIX Ha TIPUMEPE JIATYIIKU. DKOJOTHYECKast pOJIb 1 MHOTOOOpa3ne 3¢ MHOBO/IHBIX.

JdeMoHcTpanus
e MmnorooOpazue ampuoduii. Cxembl CTPOCHHUS KUCTENEPHIX PhIO U 36MHOBOTHBIX.

JlaGopaTopHble 1 NpaKTHYeCKHE PadoThI
e (OcoOEHHOCTH BHEUIHETO CTPOEHHUS JISATYILIKH, CBSI3aHHbBIE C €€ 00pa3oM KU3HU ™.

Tema 4.14. Knacc I[Ipecmbikaroniuecs (2 1)
[Ipoucxoxnenue pentuiuid. OO0Ias XapakTEPUCTUKA MPECMBIKAIOIIMXCS KaK MEPBUYHOHA3EMHBIX KUBOTHBIX. CTPYKTYpHO-
(GyHKIMOHATbHAS OpTraHM3alusl MPECMBIKAIONIMXCA Ha TpuMmepe sulepuilbl. Yemryituateie (3MeH, SIIEPUIIBI U XaMEJICOHBI),
KPOKOIWIBI U 4epernaxu. PacmpocTpaneHne u MHOTooOpasue (GopM pEenTHIHM; TMOJOKEHHE B JKOJOTMYECKUX CHCTEMaXx.
BriMmepiine rpynmnsl MpeCMbIKAIOIINXCS.

JemoHcTpanus
e MHoroo0pa3zue nmpecMbIKaromuxcsi. CXeMbl CTPOCHHS 36MHOBOAHBIX U PETITUITUH.

JlabopaTopHbie U NpaKTHYECKHE PadOThI
e (CpaBHUTENBHBIN aHAIN3 CTPOCHUS CKEJIETOB Uepernaxu, SIEpPHUIlbl U 3MEH.

Tema 4.15. Knacc IItuue (4 u)
[IpoucxokneHne NTHI]; TMEPBONTHUIBI M WX NPEIKH; HACTOSIIME NTUIBI. Kumnerpynaple, Wiau JeTaroinue; OeCKHWJIeBbIe, WU
Oeraroliye; TUHTBUHBI, WA TUIaBarolue NTUilbl. OCOOCHHOCTH OpPTaHM3aIliy U dKoJIoTHdeckas nudQepeHImpoBKa JETArOIMIMX
nTull (MTULBI JIeca, CTETNEeW W MYyCThIHb, OTKPBITHIX BO3AYIIHBIX MPOCTPAHCTB, 0OJIOT, BOJOEMOB U mobepexwuit). Oxpana u
MIPUBJICUYCHUE MTHIL; JOMAITHUE NTULIBL. POJIb NTUIL B IPUPO/IE, )KU3HU YEJIOBEKA U €T0 XO3SUCTBEHHOMN JE€ATEIbHOCTH.



JemoHCcTpanus
e Muoroo0Opa3ue nruil. Cxembl CTPOEHUS PENTHINNA U TTHIL.

JlabGopaTopHbie U NpaKTHYECKHE PAadOTHI
e (OcoOEHHOCTH BHEUIHETO CTPOCHUS ITHUII, CBSI3aHHBIE C UX 00PA30M KUZHU™.

Tema 4.16. Kitacc Mnekonuraroriue (4 4)

[Tpoucxoxnenne miekonurawomux. llepBo3sepu (yrkoHoc u exunaHa). Husmme 3Bepu (cymuarteie). Hacrosmume 3Bepu
(mtanentapueie). CTpyKTYpHO-(DYHKIIMOHAJIbHBIE OCOOEHHOCTH OpraHW3aluy MJIEKOMUTAIOIMIUX Ha NpUMEpPEe COOaKu.
DKOJIOTMYECKasi POJIb MIIEKOIIMTAIONIMX B IMPOLECCE PAa3BUTHUSA KUBOW NPUPOJABI B KAWHO30UCKYIO 3py. OCHOBHBIE OTPSIIbI
MJAlEHTApHBIX  MJyekonurtaromux: Hacexkomosimueie, Pykokpbiibie, ['pei3yHbl, 3aiiiiecoOpa3Hbie, XwuliHbie, JlacToHorwue,
KutoobOpa3nsie, HemapHokonwiTHble, IlapHokombiTHble, IlpumaTtel u 1p. 3HayeHHWE MIEKONUTAIOIIUX B MPUPOJE U
XO35IMCTBEHHOM JESATENbHOCTU YesnoBeka. OXpaHa HEHHBIX 3Bepeil. JloManiHue mieKkonuTaroume (KpymHbId U MEJIKUN poraTblid
CKOT M JIPYTUE CEIbCKOXO035MCTBEHHBIE )KUBOTHBIE).

JemoHcTpanus
e (CxeMbl, OTpaXKarolre dKOJIOTHIECKYIO TU(PEpeHIIMPOBKY MIEKOMUTamuX. MHOrooOpasue miekonurarmux. Cxembl
CTPOCHUS PENTUINK U MJIICKOITUTAFOIIHX.

JlabopaTopHble U MpaKTUYECKHE PadOTHI
e ll3ydyeHue CTpoCHUSI MICKOMUTAIOMIUX *.
e Pacrno3HaBaHUE >KMBOTHBIX CBOEH MECTHOCTH, ONPEACIICHHE MX CHCTEMAaTHYECKOTO TMOJIOKEHUS W 3HAUYCHUS B KU3HU
*
yesoBeKa™.

IIpenmeTHbIe pe3yJbTATHI 00yUeHUSA

VYyammecs 101KHBI 3HATh:

— COBPEMEHHBIEC MPEACTABICHUS O BOSBHUKHOBEHUH XOPIOBBIX KHUBOTHBIX;
— OCHOBHBIE HaIPABJICHUS YBOJIOIUUA XOPAOBBIX;

— 00I1yI0 XapaKTEepUCTUKY HaJK1acca PriObI;

— 0011yI0 XapaKTEepPUCTUKY KJlacca 3€MHOBOHBIC;



— 0011y XapakTepucTuKy kiacca IIpecmbikaromuecs;

— 0OI1yI0 XapaKTepUCTUKY Kiiacca [ITuipr;

— 00HIYI0 XapaKTepUCTUKY Kiacca MiekonuTaromue.

Yyammecs T0IKHbI YMETh:

— ONPEIENITh CUCTEMATHUECKYIO TPUHAICKHOCTD JKUBOTHBIX K TOM HJIM MHOW TAKCOHOMUYECKOW TpyTIIe;

— paboTaTh C KMBBIMU >KMBOTHBIMU M (PUKCHUPOBAHHBIMM TpernapaTamMu (KOJUICKUIUSMHU, BIAKHBIMU U MHKpPOIpEnapaTaMmH,
gy4yesiaMy | JIp.);

— OOBSCHATH B3aUMOCBSI3b CTPOEHUS U (DYHKIIMI OPraHOB U UX CUCTEM, 00pa3a >KU3HHU U Cpeibl OOMTaHUS )KUBOTHBIX;

— MOHUMATh U YMETh XapaKTEPU30BaTh IKOJIOTHUECKYIO POJIb XOPIOBBIX )KUBOTHBIX;

— XapaKTepU30BaTh X03WCTBEHHOE 3HAUEHUE MI03BOHOYHBIX;

— Ha0JII0/1aTh 32 NMOBEICHUEM )KMUBOTHBIX B IIPUPO/IE;

— BBIIEIIATD KUBOTHBIX, 3aHECEHHBIX B KpacHy10 KHUTY, ¥ c1IOCOOCTBOBATh COXPAHEHUIO UX YUCIEHHOCTU U MECT OOUTAHUS;
— OKa3bIBaTh MEPBYI0 MEIUIIMHCKYIO IIOMOIIb MTPH YKyCaX OMACHBIX WM SIOBUTHIX )KUBOTHBIX.

MertanpeameTrHble pe3yJibTaThl 00y4eHUsl

VYyanmecs TOMKHbI YMETh:

— JIaBaTh XapaKTEPUCTUKY METOJIaM M3yUeHHUsI OMOJIOTHUYECKUX 00BHEKTOB;

— Ha0JIOIaTh U ONMCHIBATh PA3IMYHBIX MPEICTABUTENCH KIUBOTHOTO MHPA;

— HAXOAWTh B PA3IMYHBIX HCTOYHUKAX HEOOXOIUMYIO HH(POPMAITHIO O KUBOTHBIX;

— U30UPATENbHO OTHOCUTHCS K OMOIOTHYeCcKOi HHGOPMAIINH, COACPIKAIIECICS B CPeICTBaX MacCOBOM MHGOpMAIIHH;
— CpaBHHUBATh KUBOTHBIX N3YYCHHBIX TAKCOHOMHYECKHUX TPYIII MEXKIY COOOM;

— HWCTOJB30BaTh MHIYKTUBHBIN U JETYKTUBHBIN ITOXO/IbI PU U3YYCHUH KPYITHBIX TAKCOHOB;

— BBISIBJISITH IPU3HAKU CXOJICTBA U PA3NIMYMs B CTPOCHUU, 00pa3e KU3HU U MOBEJICHUN KUBOTHBIX;

— 000011aTh U JeNIaTh BHIBOJBI 110 U3YYCHHOMY MaTepHAaIIY;

— paboTaTth C JOIMOJHUTEILHBIMH HWCTOYHMKAMU WH(OpMAIMK, HUCMOJIB30BaTh ISl TOWCKAa WH(OOpPMAIUH BO3MOXHOCTH
WNurepnera;

— MPEACTaBIATh U3yUCHHBIM MaTepHall, UCIIOIb3ys BO3MOXXHOCTH KOMIBIOTEPHBIX TEXHOIOTHMA.

Paznen 5. BupycsI (2 4)
Tema 5.1. MHoroo6pa3sue, 0cCOOEHHOCTH CTPOSHHS U MPOUCXOKIEHUSI BUPYCOB (2 1)



Oobmas xapaktepuctuka BupycoB. Mcropus ux otkpeitus. CTpoeHHe BHpyca Ha MpUMEpPe BHpyca TabadyHON MO3auKH.
BsaumopeiictBue Bupyca U KieTku. Bupycbl — Bo30yauTenn omacHbIX 3a0osieBaHui uenoBeka. [Ipodunaktuka 3aboneBaHus
rpunnom. [Iponcxoxnenne BUpycoB.

JemoHCcTpanus
e Mogenu pa3IMyHbIX BUPYCHBIX YacTHll. CXeMbl B3aUMOJEHCTBUS BUPYCa U KJIETKH IIPH TOPU3OHTAIIBHOM U BEPTUKAIBHOM
Tune nepegadn nHpekunu. Cxembl, OTpakarolue IpoLecC pa3BUTHS BUPYCHBIX 3a00JI€BaHUN.

IIpeaMeTHblIe pe3yabTaThl 00y4eHHs

VYyammecs 10JKHBI 3HATh:

— 0o01IMe MPUHLHUIIBI CTPOEHUSI BUPYCOB KUBOTHBIX, PACTEHUHN U OAKTEPHIA;

— MYTU IPOHUKHOBEHUSI BUPYCOB B OPTaHHU3M;

— 3Tanbl B3aUMOJICHCTBHS BUPYCa U KIIETKH;

— Mepbl TPOYHUIIAKTHKN BUPYCHBIX 3200JIEBAHUIA.

VYyammecs T0MKHbBI YMETh:

— OOBSACHATHh MEXaHU3MbI B3aUMOJICUCTBUS BUPYCOB U KIIETOK;

— XapaKTepu30BaTh OMacHbIe BUpyCHBIE 3a00neBanus uenoseka (CIIN/, rematut C u np.);
— BBISIBJISTH IPU3HAKH CXOJICTBA U PA3JINYMU B CTPOCHUH BUPYCOB;

— OCYLIECTBJIATh HA MPAKTUKE MEPONPUATHUS 1O MPODUIAKTUKE BUPYCHBIX 3a00JI€BaHUM.

MeTanpeaMeTHble pe3yJIbTaThl 00y4YeHUs!

VYyammecs 10/KHbI YMETh:

— 0000111aTh U e7aTh BHIBOABI 10 U3YYEHHOMY MaTepHaiy;

— paboTaTh C JOMOJHUTEIbHBIMU HCTOYHUKAMU HWH(MOpPMAIUU, HCIOJNb30BaTh JUIsl TMOHMCKAa HH(OpPMAIUU BO3MOMXKHOCTH
HNurepnera;

— IPEACTABIATh U3YUYECHHBIN MaTepHUal, UCIIOIb3Yysl BO3SMOXHOCTU KOMIIBIOTEPHBIX TEXHOJIOTHUM.

3akouenne (1 9)
OCOOCHHOCTH OpraHu3alMi ¥ MHOT0OOpa3ue KUBBIX OopraHu3MoB. OCHOBHBIE 00JIaCTH TIPUMEHEHHUST OMOJIOTUYCCKUX 3HAHUHA B
MPAKTHUKE CEIbCKOTO XO03SICTBA, B PsALE OTPACIICH MPOMBIIIIICHHOCTH, IPH OXpaHe OKPYKAIOIIeH CPelbl U 3A0POBbS YeTIOBEKA.



JInyHOCTHBIE pe3y/IbTaThbl 00y4eHHs

— Pa3zButne u popmupoBaHue HHTEpECa K U3YUCHHUIO PUPOIBL;

— pa3BUTHUE UHTEIUIEKTYaIbHBIX U TBOPYECKHUX CITIOCOOHOCTEN;

— BOCIIUTaHHE OEPEKHOTO OTHOILIEHUS K MPUPOJE, POpMUpPOBaHUE IKOJIOTHUECKOTO CO3HAHMS,

— NpU3HAHUE BBICOKOW LIETTOCTH KU3HH, 3J0POBBS CBOETr0 U APYTUX JIOACH;

— pa3BUTHE MOTHBALMU K ITOJIYYCHHUIO HOBBIX 3HAHUH, JaJbHEHIIEMY U3YUYEHUIO €CTECTBEHHBIX HaYK.



Buosaorus. 8 kiaacc (68 4, 2 1 B Hexei0)

Pa3nen 1. MecTo 4esioBeKa B CHCTEMe OPTaHMYecKOro Mupa (2 1)
YemoBeK Kak 4YacTh XUBOM NpUpoJbl. MecTo 4enoBeKka B CHCTEME OPraHW4yecKoro mupa. YepTel CXOJCTBA 4YeEJIOBEKa U
KHUBOTHBIX. CXOJICTBO U Pa3IMUusl YeJTOBEKa U YEJIOBEKOOOpa3HbIX 00e3bsH. UenoBeK pa3yMHBIil.

JdeMoHcTpanus
e (CKeneThl YeIOBEeKa U MO3BOHOYHBIX. Ta0IHIIbl, CXEMbI, PUCYHKH, PACKPBIBAIOIIE YEPTHI CXOCTBA YEJIOBEKA U KUBOTHBIX.

IIpeaMeTHbIE pe3yabTaThbl 00y4eHUs

VYyammecs T0MKHBI 3HATh:

— MpU3HAKHU, JOKA3bIBAIOIINAE POJICTBO YEIIOBEKA M JKUBOTHBIX.

VYyammecs TOMKHbI YMETh:

— aHaJM3UPOBaTh OCOOCHHOCTH CTPOCHUSI YEJIIOBEKA U 4YEJIOBEKOOOpa3HbIX O0€3bsSH, JPEBHUX TMPEIKOB YEJIOBEKA,
MpeICTaBUTENCH Pa3IMIHBIX pac.

Paznen 2. Ilpoucxoxaenne yeaoBeka (2 4)
buonornyeckue u coruanbHbie (PAKTOPHl AHTPOIMOCOIMOTEHe3a. DTambl aHTPOIOTreHe3a U (aKTOphl CTAHOBJICHUS YEJIOBEKA.
Pacel uenoBeka, UX MPOUCXOKIECHUE U €TUHCTBO.

JemoHcTpanus
e Mogenp «lIpoucxoxnaenue uenoBeka». Mojenn OCTaTKOB MaTepUAbHON TEPBOOBITHONM KYJNBTYphl YeEJIOBEKa.
N300pakeHne npeacTaBuTeNeH pa3IMuHbIX pac 4esIoBeKa.

IIpeaMeTHbIE pe3yabTATHI 00Y4eHUS

Yuyamuecs J0KHBI 3HATh:

— OMOJIOTUYECKHE U COLIMAIbHBIE (PaKTOPhI aHTPOTIOTeHEe3a,;
— OCHOBHBIC 3TAITbI PBOJIIOIIMH YECJIOBEKA;

— OCHOBHBIE YEPTHI PaC YEIOBEKA.



Pa3nen 3. KpaTrkas uctopusi pa3BuTHsI 3HAHMI 0 CTPOeHNH B QYHKIUSIX OPraHn3Ma JejoBeka (2 9)
Hayku o genoBeke: anatomus, ¢pu3nonaorus, TurueHa. Benwkue anatomsl u ¢pusuonoru: ['mnmokpar, Knasauit ['anen, Anapeac
Bezannii.

JemoHCcTpanus
e [lopTpeThl BeNMUKHUX yU4EHBIX — aHATOMOB U (PU3HOJIOTOB.

IIpeameTHbIe pe3yJbTATHI 00yYEeHUSA
VYyanumecs 10MKHbI 3HATh:
— BKJIAJ] OTEYECTBEHHBIX YUEHBIX B Pa3BUTHE 3HAHUM 00 OpraHu3Me YeI0BeKa.

Paznen 4. O6uuii 0630p crpoeHust U GyHKIUI opraHu3Ma JejoBeka (4 1)
Kinerounoe ctpoenue opranusma. TkaHU: dMUTENHATBHBIE, COCIUHUTEIbHBIC, MBIIICUHbIC, HEpBHAs. OpraHbl 4eI0BEUECKOTO
opranusma. CucTembl OpraHoB. B3auMoCBs3b OPraHOB U CUCTEM OPTraHOB KaK OCHOBA FOMEOCTa3a.

JlemoHCcTpanus
e (CXeMbl CTPOEHUS CUCTEM OPraHOB YEJIOBEKA.

JlaGopaTopHble 1 NpakTHYeCKHe PadoThl
e ll3ydyeHrne MUKPOCKOITMYECKOTO CTPOCHHS TKaHEH ™.
e Pacno3naBanue Ha TabJIMIIaX OPraHOB U CUCTEM OPTaHOB™.

IIpeaMeTHbBIE pe3yabTATHI 00Y4YeHUs

VYyammecs 101KHBI 3HATh:

— OCHOBHBIE TTPU3HAKHU OpTaHU3Ma YEJIOBEKA.

VYyamuecs T0MKHbI yMETh:

— Y3HaBaTh OCHOBHBIC CTPYKTYPHBIE KOMIIOHEHTHI KJIETOK, TKaHEH Ha TaOIUIlaX ¥ MUKpOIIpenaparax;

— YCTaHaBIIMBATh U OOBICHSATH B3aMMOCBSI3b MEXKIy CTPOEHHUEM U (DYHKIIMSIMH KJIETOK TKaHEH, OPTaHOB U UX CHUCTEM.

Paznen 5. Koopaunanus u peryJsiiust (10 u)



['ymopanbHas peryisius. JXKene3pl BHyTpeHHER cekpeund. [ OpMOHBI M UX poJib B 0OMEHHBIX ITpoleccax. HepBHO-rymopanbHas
perymsauus. HepBuas perynsnus. 3HaueHue HepBHOM cuctemsl. lleHTpanmpHas u mnepudepuueckass HEPBHBIE CHCTEMBI.
BereratuBHas U coMmaTthyeckasi 4acTH HEPBHOU cucTembl. Peduiekc; mpoBeneHne HepBHOTO umiynbca. CTpoeHue u QyHKIUU
CIIMHHOT'O MO3ra, OTAEJIOB T'OJIOBHOI'O Mo3ra. bombiine nmomymapusi rogoBHoro mosra. Kopa Gonpmmnx nosymapuil. 3HaueHne
KOpPBI OOJIBIIUX TOJYyIIapuii U €€ CBSI3U C APYTUMHU OTAesraMu Mo3ra. OpraHbl 4yBCTB (aHAM3ATOPbI), UX CTPOCHHUE U (DYHKIIUU.
Crtpoenue, QyHKIMH U TUTHEHA OpraHoB 3peHus. CTpoeHne u QyHKIUMU OpraHoB ciyxa. [IpemynpexaeHne HapylmIeHUNA cayXa.
Opransl ocsi3aHus, BKyca, 00OHSHUS. [ urneHa opraHoB 4yBCTB.

JlemoHcTpanus
e (CxeMbl CTPOCHMS SHIOKPUHHBIX >Kele3. Tabyuiibl, WITIOCTPUPYIOIIUE CTPOEHUE, OUOJIOTHYECKYI0 aKTUBHOCTh U TOYKHU
MPUIOKEHUSI TOPMOHOB. DoTorpaduu OOJBHBIX € Pa3IMYHBIMU HAPYIIEHUSIMH (DYHKIIUI 3HIOKPUHHBIX JKEJIe3.

JlemoHCcTpanus
e Mopenu roJI0BHOTO MO3ra, OpraHoB 4yBCTB. CxeMbl pe(pJIEKTOPHBIX AYT 0€3YCIOBHBIX PEQIIEKCOB.

JlaGopaTopHble 1 MpaKkTHYEeCKUE PAdOThI
e l3yueHune roJoBHOTO MO3Tra yejoBeKa (1o MyJspKam)™.
o l3yuenue nu3MeHeHUs pazMepa 3padxa™.

IIpeameTHble pe3yJbTATHI 00yYeHUA

VYyammecs 10KHBI 3HATh:

— pOJIb PErYJISTOPHBIX CUCTEM;

— MEXaHHU3M JeUCTBUSI TOPMOHOB.

VYyamuecs: 10JKHbI YMETh:

— BBISIBJISITH CYIIIECTBEHHBIC TTPU3HAKHU CTPOCHUS U (YHKIIMOHUPOBAHUS OPTaHOB UyBCTB;
— co0mroaTh Mepbl TPO(PUIAKTHKY 3a00JIeBaHII OPTaHOB YYBCTB.

Paznen 6. Onopa u aBu:keHue (8 u)
Ckener 4eyoBeKa, €ro OTJEJbl: OCEBOM CKEJIeT, CKEJIET MOsICOB KOHEeYHOCTeH. OCOOEHHOCTH CKelleTa YeslOBEeKa, CBS3aHHBIE C
TPYJIOBOM NI€ATENbHOCTBIO U MpAMOXxoxkaeHueM. CocTaB M CTpOeHHE KocTeil: TpyOuaThle W ryOuarbie KocTu. Poct koctei.



Bo3spactHbie m3MeHeHUsI B CTpOCHUU KocTed. Twmbl coemuHeHus KocTed. 3a00ieBaHMs OMOPHO-IBUTATEIIPHON CUCTEMBI U UX
npodmrakTuka. Meimeunas cucreMa. CtpoeHre u pa3Butre MbIil. OCHOBHBIC TPYIIIBI MBI, WX (GyHKIHH. PaboTa MBIIII;
CTaTUYeCKass U JUHAMUYecKass Harpy3ku. Pojib HEpBHOW CHCTEMBI B PETYJSIIMM PAa0OThl MBIIII. YTOMJIEHHE MBI, POJb
AKTUBHOTO OTIbIXa B BOCCTAHOBJICHWH aKTMBHOCTH MBIIICYHOW TKAaHU. 3HaUCHHUE (DU3WUECKON KYJIbTYPHl M PEKAMA TPyHaa IS
MPaBUILHOTO (POPMUPOBAHUS OTIOPHO-IBUTATEIHLHON CHCTEMBI.

JdeMoHcTpanus
e C(Ckener 4YenoBeka, OTAENbHBIX KocTed. Pacmuubl kocteil. IIpuémbl OkazaHus NEPBOM MOMOIIM MPH MOBPEKICHUSIX
(TpaBMax) OMOPHO-/IBUTAaTEIbLHON CHCTEMBI.

JlabopaTopHbie U MpaKTHYECKHE PadOThI
e ll3ydyeHune BHEIIHETO CTPOEHUS KOCTEH™.
e lI3MepeHne Macchl M pocTa CBOEr0 OpraHu3zMa™.
¢ BrisiBieHue BAMSHUS CTATUCTUUECKON U IMHAMUYECKOW HAarpy3KU Ha yTOMJIEHUE MBILIIT®.

IIpeameTHblIe pe3yabTaThl 00y4eHHs

VYyanmecs TOMKHBI 3HATh:

— YaCTHU CKeJleTa YeJIOBEKa;

— XMMHYECKHI COCTaB U CTPOCHUE KOCTEH;

— OCHOBHBIE CKEJIETHBIE MBIIIIIbI YEIOBEKA.

VYyammecs TOMKHbI YMETh:

— pacro3HaBaTh YaCTU CKeJIETa Ha HATJISIIHBIX MOCOOMSIX;

— HaxOJUTh HA HaIJIAJHBIX TOCOOUSIX OCHOBHBIE MBIIIILIBI;

— OKa3bIBaTh MEPBYIO JOBPaYeOHYIO TOMOIIIb MPU MepeIoMax.

Paznen 7. BHyrpennsisi cpena opranusma (3 u)

[TonsitTue «BHYTpeHHssT cpenay». TkaHeBast >XKUAKOCTb. KpoBb, €€ cocTaB M 3HaueHHE B OOECHEUYEHUHU >KU3HEIEATEIbHOCTH
opranu3ma. KneTouyHble 3JI€MEHTBl KPOBU: JIPUTPOLUTHI, JEHKOIMTHI, TpoMOouuThl. Ilnasma kpoBu. CBEpThIBaHHE KPOBH.
I'pynnel kpoBu. Jlumda. Ummynurer. Mudekuuronnsie 3aboneBanud. [Ipenynpenurensupie npuBuUBKU. llepennBanue KpoBH.
JloHopcTBO. 3Hauenue pabom JI. [lacmepa u U. U. Meunukosa 6 obracmu ummyHumema.



JemoHcTpanus
e (CxeMbl 1 TaOIUIIBL, TOCBALIEHHBIE COCTABY KPOBH, IPYIIIIaM KPOBH.

JlabGopaTopHbie U NpaKTHYECKHE PAadOTHI
e ll3ydyeHne MUKPOCKOMMYECKOTO CTPOEHUSI KPOBU™,

IIpeaMeTHbIe pe3yabTaThbl 00y4eHUs

VYyanmecs T0MKHBI 3HATh:

— MpU3HAKUA BHYTPEHHEHN Cpelbl OpraHu3Ma;

— NpPU3HAKU UMMYHUTETA;

— CYUIHOCTb PUBHUBOK U UX 3HAUCHHE.

VYyammecs T0KHbBI YMETh:

— CpaBHHMBATh MEXAY COO0OM CTpOECHUE U (DYHKIIMH KJIETOK KPOBH;
— OOBACHATh MEXaHU3MbI CBEPTHIBAHUS U NIEPEIUBAHUS KPOBU.

Paznen 8. Tpancnopt Bemects (4 u)
Cepaiie, ero CTpoeHue U PeryJsiius AesTenbHOCTU. bombIoii u Manelil Kpyru kpoBooOparieHus. Jiumdooobpaimenue. [[Buxenue
KpoBu 110 cocyaam. KpossiHoe naBnenue. 3a0osieBaHUs OPraHOB KPOBOOOpAIIIEHUS, UX MPEAYTIPEKICHHE.

JlemoHCcTpanus
e Mopgenb cepaua yenoBeka. TaOINLbI U CXEMBI, WIUTFOCTPUPYIOLINE CTPOEHHE KJIETOK KPOBU U OPIaHOB KPOBOOOpPAIIEHHUS.

JlabopaTopHble U NpaKTHYECKHE PadOThI

e l3mMepeHne KpOBSTHOTO JABJICHUS ™.

e OrmpeneneHue Mynabca U MOACYET YUCIIA CEPJICUHBIX COKPAIICHUI™.
IIpeaMeTHbIE pe3yabTATHI 00y4YeHUSs
Yuyamuecs J0KHBI 3HATD.
— CYUIIECTBEHHBIE IPU3HAKHU TPAHCIIOPTA BELIECTB B OPraHU3ME.
VYyamuecs J0KHbI yMETh:



— pa3nuyaTh U OMUCHIBATH OPTraHbl KPOBEHOCHOM U TUM(PaTHUECKON CHCTEM;
— U3MEPATH IYJIbC U KPOBSIHOE J1aBJIICHUE;
— OKa3bIBaTh MEPBYIO JOBPAaueOHYIO TOMOIIIb IIPH KPOBOTCUCHUSX.

Pa3znen 9. /Ipixanmue (5 q)

[loTpeOHOCTh OpraHu3Ma 4YejoBeKa B KHUCIOpoje Bo3ayxa. Opranbl JbIXaHus, UX CTpoeHHE. JlpIXxaTenbHble IBUKCHHS.
["a3000MeH B n€rkux, TkaHsx. [lepeHoc ra3oB spUTpOIMTaAMU U T1a3MOi KpoBuU. Perynsanus apixanusi. IckycCTBEHHOE JIbIXaHUE.
['onocoBoit anmapar.

JemoHcTpanus
e Mogenu roptanu, JErkux. CxeMbl, WUTFOCTPUPYIONIME MEXAHU3M BJI0XA U BbIAOXA, TPUEMBI UCKYCCTBEHHOTO JIBIXaHUA.

JlabopaTopHbie U NPaKTUYECKHE PadOThI
e OrnpeneneHne 4acTOThI IbIXaHUS ™.

IIpeaMeTHbIE pe3yabTATHI 00Y4eHUs

VYyammecs J10KHBI 3HATh:

— OpraHbl AbIXaHUsl, UX CTPOCHUE U (PYHKIINH;

— THTHEHUYECKHE MEPBI 1 MEPbI MPO(PHIAKTUKH JIETOYHBIX 3a00JICBaHU.

Y4amuecs 10KHbl YMETh:

— BBISIBJISITH CYIIIECTBEHHBIC MPU3HAKU JIBIXaTEILHON CUCTEMBbI, TPOIIECCHI IbIXaHUs U Ta3000MEHa;

— OKa3bIBaTh MEPBYIO 1OBpaue€OHYIO MOMOIIb MPU CIIACEHUH YTOMAIOIIET0 U OTPABJICHUN YTapHBIM Ta30M.

Paznen 10. IInmeapenune (5 4)

[lutarenbHbIC BEIIECTBA W MHUIIEBbIC MPOAYKTHL. IloTpeOHOCTH UeoBeKa B THINE WM NMUTATEIbHBIX BEIIECTBaX. BUTaMUHEIL.
[TumeBapenue. CtpoeHue u PyHKIUM OpraHOB TuIlleBapeHus. [luieBaputenbHbie )Kee3bl: MeUYeHb U MO KETyA0UHasl JKeme3a.
Oranbl nporeccoB nuieBapenus. Uccrneoosanus U. 11. Ilasnosa 6 obracmu nuwesapeHusl.

JlemoHcTpanus
e Mogens Topca yenoBeka. Myssyku BHYyTPEHHUX OPTaHOB.



JlaGopaTopHble 1 IpaKTUYeCKUE padoThI
e Bo3zaeiicTBHe XKeyT0YHOTO COKa Ha OENIKH, CITIOHBI — Ha Kpaxman™.
e OrmnpezaeneHue HOPM PaLMOHAIIBHOTO MUTAHUS ™.

IIpenmeTHble pe3yJibTaThbl 00y4YeHUs

VYyamuecs T0JKHBI 3HATh:

— OprasHbl MUIIEBAPUTEIIBHON CUCTEMBI,

— FUTUEHUYECKUE MEPBI U MEPBI MPOPUITAKTUKH HAPYIICHHS pa0OThl TUIIEBAPUTEIILHON CUCTEMBI.
VYyammecs TOKHbBI YMETh:

— XapaKTepU30BaTh MMUILEBAPEHUE B PA3HBIX OTAENIaX MUIIEBAPUTEIILHON CUCTEMBI.

Pa3nen 11. O6MeH BelecTB M Hepruu (2 9)
OO6mias xapakTepucThka oOMEHa BenlecTB U 3Hepruu. [lnacTudeckuil U PHEpreTuuecKkuii 0OMEH, UX B3aUMOCBsI3b. BUTaMUHBI,
UX poJib B 0OOMeHe BemecTB. [ unmoBuramMuHo3. ['unepBuTaMmuHo3.

IIpeaMeTHBIE pe3yabTATHI 00Y4YeHUSs

VYuamuecs J0JDKHBI 3HATh:

— 0COOCHHOCTH IIACTHYECKOTO U SHEPTETHISCKOr0 OOMEHA B OpraHu3Me YeJIOBEKa;
— POJIb BUTAMUHOB.

VYyanmecs TOMKHbI YMETh:

— BBISIBJISITH CYIIIECTBEHHbIC MPU3HAKK OOMEHA BEIIECTB U MPEBPAIICHUS SHEPTUH.

Paznen 12. Boinenenne (2 u)
Koneunsie npoaykTel oOMeHa BetiecTB. Opransl BoiaeneHus. [louku, ux crpoenue u ¢pyakiun. O0pazoBaHue Mouu. Poib KOKu
B BBIBCJICHUH U3 OPraHU3Ma MPOyKTOB 0OMEHA BEIIECTB.

JlemoHcTpanus
e Mojenp moyex.



IIpenmeTHbIe pe3yJbTATHI 00yUeHUSA

VYyammecs D0 KHBI 3HATh:

— OpraHbl MOYEBBIACIIUTEIIBHON CUCTEMBI;

— Mepbl TPO(DUITIAKTHKY 3a00JIeBAaHUN MOUYEBBIJICTUTEIIBHON CUCTEMBI.

Pa3nen 13. Ilokpossl Teaa (3 1)
CrpoeHre ¥ QYHKIIMHA KOXKHU. POJb KOKHM B TCIUIOPETYJSIIUU. 3aKanuBaHue. | MTHeHWYecKue TPeOOBaHMSA K OACKIe, OOYBH.
3a0o0eBaHus KOXKHU U HX MIPSAYIIPSKICHHE.

JemoHcTpanus
e (XxeMmbl, WIUTIOCTPUPYIOILINE CTPOEHUE KOKHBIX TOKPOBOB YEJIOBEKA, IPOU3BOAHBIE KOXKHU.

IIpeaMeTHbIe pe3yabTaThbl 00y4eHUs

VYyammecs TOMKHBI 3HATh:

— CTpOEHHUE U PYHKIUU KOXKHU;

— rUrueHuYeckue TpeOOBaHUs 1O YXOAY 33 KOKEW, HOTTSMH, BOJIOCAMH, 00YBBIO U OJI€KIOM.
VYyammecs 10JKHBI YMETh:

— OOBSACHATHh MEXaHU3M TEPMOPETYIISINH;

— OKa3bIBaTh MIEPBYIO IOMOILb ITPU MOBPEKIACHUAX KOXKH, TEIJIOBBIX U COJIHEYHBIX yJlapax.

Paznen 14. Pa3muoxkeHnue u pasputue (3 u)

Cucrema OpraHoB pa3MHOXKEHUs: cTpoeHue U rurueHa. OmionoTBopeHue. BHyTpuyTpoOHoe passutue, poasl. Jlakramus. Poct u
pa3ButTue pe6éHka. [lmannpoBanrue ceMbH.

IMpenmeTHbIe pe3yJIbTATHI 00yYeHUS

Yyamuecs NOJKHEI 3HATh:

— CTpOeHHE ¥ (PYHKIIMH OPraHOB MOJIOBOM CHCTEMBI YCIIOBEKA;

— OCHOBHBIE 3Tallbl BHYTPHYTPOOHOTO U BO3PACTHOTO Pa3BUTHS YeJIOBEKa.

Paznen 15. Boiciiasi HepBHasi 1eITeJIbHOCTD (5 4)



Pedpnexc — ocHoBa HepBHON nesarenbHOCTH. Hccnedosanuss U M. Ceuenosa, HU. I1. Ilasnosa, A. A. Yxmomckoeo,
11. K. Anoxuna. Buasr pednekcoB. @opmbl oBeaeHus. OCOOCHHOCTH BBICIICH HEPBHOMW JCATEIHHOCTH U MOBEICHUS YEIIOBEKA.
ITo3naBarenbHbie nponecchl. Topmoxkenue. Tunbsl HepBHOU cuctembl. Peub. Mbienue. Co3Hanue. buojoruueckue puTMBI.
Comn, ero 3HaueHue u rurueHa. ['urnena ymcrseHnoro Tpyaa. [lamsates. Omounu. OcoOOGEHHOCTH TICUXUKH YEJIOBEKA.

IIpenmeTHbIe pe3yJbTATHI 00yUeHUSA

VYuyammecs J10KHBI 3HATh:

— ocobennoctu BHJI uenoeka,

— 3HA4YCHHE CHA, €0 (a3bl.

Yuamuecs 10KHbI YMETh:

— BBIJEIIATH CYILIECTBEHHBIE IPU3HAKYU IICUXUKHU YEJIOBEKA;
— XapaKTEPU30BATh TUIIBI HEPBHOW CUCTEMBI.

Pa3nen 16. YesioBek u ero 310poBbe (4 9)

ColunroieHre CAaHUTAPHO-TUTUEHUYECKUX HOPM U IpaBuJi 340pOBOro oOpasa xu3HHU. OKa3zaHue MEepBOIl TOBpayeOHON MOMOIIU
Py KPOBOTEUEHUH, OTPABJIECHHM YrapHbIM ra3oM, CIIACEHHHM YTOMAIOLIEro, TpaBMax, OKOrax, OOMOpOKEHHH. YKpEeIieHue
3I0pPOBbsI: JIBUTATelIbHAsg AaKTHUBHOCTb, 3aKajduBaHue. DakTopbl pHUCKAa: CTPECCHl, TMIOJUWHAMUA, NepeyTomiieHue. BpenHbie
MPUBBIUKH, UX BIMSAHHUE HA 370pOBhE ueioBeka. UenoBek U okpyxatomas cpena. Okpyxarolas cpejia Kak MCTOYHUK BEIIECTB U
sHepruu. Cpena oburtanus. [IpaBuna noBeneHus YeI0BEKA B OKPYKAIOIIEH cpefe.

JlaGopaTopHble 1 NpakTHYeCKHE PadoThl
e ll3zydeHue npuéMoOB OCTAHOBKH apTEPUATILHOTO U BEHO3HOTO KPOBOTEUCHHI ™.
e AHanu3 U OLICHKA BIMSHUS Ha 3/IOPOBbE UeIOBEKa (DaKTOPOB OKPYKAIOIMIEH CPEIbI.

IIpeameTHbIe pe3yJbTATHI 00yYeHUSA

Yuyamuecs J0KHBI 3HATh:

— IPUEMBI PALIMOHAJIBHON OpraHu3anyvy TpyAa U OTAbIXA;

— OTPHULATENBHOE BIMSHNUE BPEIHBIX IPUBBIUEK.

Yyammecs 10/KHbI YMETh:

— co0Mr01aTh HOPMBI JINYHOW TUTHUEHBI U TPOPUITAKTUKH 3a00I€BaHNUIT;



— OKa3bIBaTh MEPBYIO JOBPAYEOHYIO TOMOIIIb.

MeTanpeaMeTHble pe3yJibTaThl 00y4eHUs!

Yyammecs T0IKHbI YMETh:

— IJIAHUPOBATH COOCTBEHHYIO YUE€OHYIO EATEIHHOCTh KaK CaMOCTOSATEIBHO, TaK U MO/ PYKOBOACTBOM YUUTEJS;
— y4acTBOBaTh B COBMECTHOH JIeATEIBHOCTH (paboTa B MaJIbIX TPYIIax);

— paboTaTh B COOTBETCTBUHU C IIOCTABICHHOM 3a7jaueid, IJIaHOM;

— BBIJEJIATH TJIABHBIE U CYLIECTBEHHBIE IPU3HAKN OHITU;

— COCTAaBJIATh OMHCAHUE OOBEKTOB;

— COCTaBJIATH MIPOCTHIE U CIIOXKHBIE IIAHBI TEKCTA;

— OCYUIECTBIIATH [TOMCK U OTOOP UH(POPMALIMU B JOTIOJHUTEIBHBIX HCTOUHUKAX;
— BBISIBJISITh IPUYNHHO-CJIE/ICTBEHHBIE CBS3H;

— paboTaTh CO BCEMH KOMIIOHEHTAMH TEKCTa;

— OLICHUBATh CBOIO pabOTy U AEATEIBbHOCTb OJTHOKIACCHUKOB.

JIN4HOCTHBIE Pe3yJIbTATHI 00yUYeHUsA

— @opMHUpPOBaHUE OTBETCTBEHHOTO OTHOLIEHUS K YYEHHUIO, TPYAY;

— (popmMHpOBaHUE LIETOCTHOTO MUPOBO33PEHMS;

— (popMHUpOBaHUE OCO3ZHAHHOCTU U YBAXKUTEIBHOTO OTHOIICHUSI K OJTHOKJIACCHUKAM, IPYTUM JHOSM;
— (popmupoBaHNE KOMMYHUKATUBHON KOMIIETEHLIMU B OOLIEHUH C OJTHOKIACCHUKAMH;

— (popmHpoOBaHUE OCHOB SKOJIOTMYECKON KYJIbTYpPHI.

Pe3eps (4 u)



Buoaorus. 9 kiaacce (66 4, 2 1 B HeaENIO)

BBenenne (3 9)

MecTo Kypca B CHCTEME €CTECTBEHHO-HAYYHBIX ITUCIUIUIMH, a TakKe B OWONOrMYecKux Haykax. llemm wm 3amaum Kypca.
3HaveHHE TpeaMeTa NIl OHUMAaHUS €IMHCTBA BCETO KMBOTO M B3aMMO3aBHCHUMOCTH BCeX dacTeil omocdepsr 3emn. YpoBHU
OpraHu3aliid >KU3HU: MOJICKYJISIPHO-TEHETUYECKUM, KIIETOYHBIM, TKAHEBBIM, OpPraHHbIM, OPTraHU3MEHHBIM, MNOMYJSIHUOHHO-
BUJIOBOM, OHMOTEOLICHOTUYECKUH W OumochepHbli. EAUHCTBO XMMHMUYECKOTO COCTaBa >XMBOM MaTEpUH; OCHOBHBIE TPYIIIIbI
XUMHUYECKHUX 2JIEMEHTOB U MOJIEKYJI, 00pa3yIoIIue KMBOe BemecTBO onocdepsnl. Kiietounoe ctpoeHne opraHu3MoB, HaCEIISIOITUX
3emumto. OOMEH BEIIECTB M CaMOPETyJISIIus B Ouojornueckux cucrtemax. CamMOBOCHPOM3BEICHHE, HACIICICTBEHHOCTh M
M3MEHYHMBOCTh KaK OCHOBa CYIIIECTBOBAaHMS >XUBOM Matepuu. Poct u pazButhe. PazmpaxumocTs; (HopMbl H30HpaTeIbHON
peakIuyi OpraHW3MOB Ha BHEIIHHE BO3JEHCTBHUSA. PUTMHUYHOCTH MPOIIECCOB KU3HEACATEILHOCTH; OMOJIOTHICCKHE PUTMBI U UX
3Ha4YeHHUE. J[MCKPETHOCTH JKMBOTO BEIIECTBA U B3aUMOOTHOIIICHHUS YaCTH U 11€JI0r0 B OMOCHCTeMaX. DHEPro3aBUCUMOCTD KUBBIX
Oopranu3MoB; (Gopmbl MoTpedseHus: sHepruu. LlapcTBa XKMBOM TPUPOJBI; KpaTKas XapaKTEPUCTHKA €CTECTBEHHOW CHUCTEMBI,
KJIacCU(PUKaLMU KUBBIX OpraHu3MoB. BugoBoe pazHooOpasue.

JlemoHCcTpanus
e (CXxeMbl, OTpAKAIOIINE CTPYKTYPHI LIAPCTB KUBOU MPUPOIBI.

IIpeaMeTHbBIE pe3yabTATHI 00Y4YeHUs

VYyammecs J10KHBI 3HATh:

— YPOBHHU OpTraHU3alMU )KUBOM MAaTEpUU U HAYYHBIE TUCUUILINHBI, 3aHUMAIOIINECS U3YYEHUEM ITPOLIECCOB KUZHEACATETbHOCTH
Ha Ka)XJIOM U3 HUX;

— XUMHUYECKUU COCTAB KUBBIX OPraHU3MOB;

— POJIb XUMHUUYECKHUX DJIEMEHTOB B 00pa30BaHUM OPraHUYECKUX MOJICKYJT;

— CBOWCTBA )KUBBIX CUCTEM U OTINYUE UX MPOSIBICHUN OT CXOJHBIX MPOLIECCOB, MPOUCXOIAIINX B HEKUBOM TPUPOJE;

— 1[apCTBa KUBOM MPUPObI, CACTEMATUKY U TIPEACTABUTENICH pa3HBIX TAKCOHOB,

— OPUEHTUPOBOYHOE YUCJIO U3BECTHBIX BUIOB JKMBOTHBIX, PACTEHUM, FPUOOB U1 MUKPOOPTAHU3MOB.

Yuamuecs 10KHbI YMETh:

— JIaBaTh OIPEJICIICHUSI YPOBHEW OpraHU3alluy )KUBOTO M XapAKTEPU30BATh MPOLECCHI )KU3HEACATEIBHOCTH HA KAXKIOM U3 HUX;
— XapaKTEPU30BaTh CBOMCTBA KUBBIX CUCTEM;



— OOBACHSATH, KaK NPOSBIIAIOTCS CBOMCTBA )KMBOT'O HA KaXXJOM U3 YPOBHEH OpraHU3allny;
— MPUBOJUTH KPATKYIO XapaKTEPUCTUKY UCKYCCTBEHHON M €CTECTBEHHOW CUCTEM KiIacCU(DUKAIINH KUBBIX OPTaHU3MOB,
— OOBACHATH, IOUYEMY OPTraHU3MbI OTHOCAT K Pa3HBIM CUCTEMATUYECKHUM T'PYIIIIAM.

Pa3gen 1. CTpykTypHasi opranu3aimus ;KUBbIX opranuzmos (11 q)
Tema 1.1. Xumuueckasi opraHnu3zanus KJIeTku (2 1)

DNeMEHTHBIN COCcTaB KJIETKU. PacipocTpaHEHHOCTh JIEMEHTOB, X BKJIAaJ B 00pa30BaHUE KUBOW MATEPUU U OOBEKTOB HEKUBOI
npupobl. Makpo3JeMEeHThl, MUKPOJIEMEHThI; UX BKJIaJ B O00pa30BaHHWE HEOPraHWUYECKUX M OPraHMYECKHX MOJIEKYJ KHUBOTO
BellecTBa. Heopranuueckue MoJIEKyJsbl KMBOTO BemiecTBa. Bona; e€ xumuueckue cBOMCTBAa M Ouosjorumueckass poiib. Conu
HEOpPraHUYECKUX KUCIOT, UX BKJIaJ B 00ECIieueHUe IPOLECCOB KU3HEAEATEIILHOCTH U MOJIepKaHue roMeocTas3a. Pojb kaTHOHOB
U aHMOHOB B 00ECIEUEHMH MPOLECCOB XKU3HEAEATeNbHOCTH. OCMOC M OCMOTHYECKOE JaBJIEHHUE; OCMOTHUECKOE MOCTYIIJICHUE
MOJIEKY]1 B KJIeTKy. Opranuyeckue MosieKysbl. buonsornueckue noaumepsl — O€lKU; UX CTPYKTypHas opranusauus. OyHkuuu
OEJIKOBBIX MOJIEKYJ. YTJEBOIbI, UX CTPOEHUE U OMOJOrnyeckast poiib. JKUpbl — OCHOBHOM CTPYKTYPHBI KOMIIOHEHT KJIETOYHBIX
MeMmOpan u uctouHuk sHeprun. JIHK — momnekynsl HacineactBenHoctu. Pemymnukanus JIHK, mepemada HacienctBeHHOM
nH(popmManuu U3 NOKoJIeHHus B nokojeHue. Ilepenaya HaciencTBeHHOM MHGOPMAIMKU U3 sApa B UUTOIUIA3MY; TPAHCKPHUIILHUA.
PHK, e€ crpykrypa u pynkuuun. MapopmannonHsie, TpaHcnopTHblie, pubocoManbHbie PHK.

JlemoHCcTpanus
e OObEMHBIE MOJENU CTPYKTYpPHOM OpraHu3aluyd OHOJOTMYECKUX TOJIMMEPOB — OEIKOB M HYKJIEHUHOBBIX KHCIOT, UX
CpaBHEHHUE C MOJICTISIMH UCKYCCTBEHHBIX MOJIMMEPOB (HAPUMEP, TIOJTMBUHUIXIIOPHIA).

IIpeameTHblIe pe3yabTaThl 00y4eHUs

VYyammecs T0/KHBI 3HATh:

— MaKpO>3JIEMEHTbI, MUKPO3JIEMEHTHI, X BKJIaJ B 00pa30BaHUE HEOPTraHWUYECKUX U OPraHMYECKUX MOJIEKYJI )KMBOIO BEILIECTBA;
— XMMHYECKHE CBOMCTBA U OUOJIOTMYECKYIO POJIb BOABL;

— pOJib KATUOHOB U aHUOHOB B 00€CIIEYEHUH MIPOLIECCOB KU3HEAESTEIbHOCTH;

— YPOBHH CTPYKTYPHOW OpraHU3alMK OEIKOBBIX MOJIEKYJI;

— MPUHLHUIBI CTPYKTYPHOUM OpraHu3anuu U GyHKIUU YTIEBOOB;

— MPUHLHUIBI CTPYKTYPHOU OpraHu3aiui 1 GyHKIUN KUPOB;

— cTpyKTypy HykienHoBbIx kucioT (JJHK u PHK).



Yyanmecs T0IKHbI YMETh:

— OOBSCHATH MPHUHIIUII ACHCTBUS (JEPMEHTOB;

— XapaKTepu30BaTh QYHKIINH OCIKOB,

— OTMEeYaTh YHEPTETUUYECKYIO POJIb YTIECBOAOB U MIIACTUYECKYIO (DYHKIIUIO KUPOB.

Tewma 1.2. OOMeH BemecTB U mpeoOpa3oBaHUe SHEPTUU B KICTKe (4 1)
OOMeH BemiecTB 1 MpeoOpa3oBaHUe YHEPTHH B KIIeTKe. TpaHCTIOPT BEIIECTB Yepe3 KIETOUHYI0 MeMOpaHny. [IuHo- u daromuros.
BHyTpuKiIeTOUHOE MHUIIICBAPEHUE M HAKOIUICHUE DHEPTUH; PACHICIUICHHE TIIFOKO3bl. BHOCHHTE3 OCNIKOB, )KUPOB M YIJICBOJIOB B
KIIETKE.

IIpenmeTHble pe3yJibTaThbl 00yYeHUS

VYyamuecs 10JKHbl YMETh:

— ONHUCHIBaTh OOMEH BEIIECTB U MPEBPAICHUE SHEPTUU B KIIETKE;
— NPUBOJUTH NOAPOOHYIO CXEMY Mpouecca OMOCUHTE3a OEIIKOB.

Tema 1.3. Ctpoenue u GyHKIIUU KIETOK (5 )

[Ipokapuotuueckue kieTku: (popma u pasmepnl. l[luTtomnazma OaktepuanbHOM KIeTku. OpraHuzanus Metabonausma y
npokapHoT. ['eneTnueckuii anmapat 6akrepuil. CnopooOpazoBanue. PazmHoxxenre. Mecto U posib MPOKapuoT B OMOLEHO3aX.
Oykapuotnueckas kieTka. lluTomiazMa sykapuoThueckor kieTku. OpraHeiuibl IUTOIIa3Mbl, UX CTPYKTypa U (YHKIUU.
[urockener. BxiroyeHuss © ux posib B MeTaboim3Me KIETOK. KieTouHoe sapo — MEHTp YIpaBiCHUS KU3HEACSITEIbHOCTHIO
kieTku. CTPYKTYphl KJIETOYHOTO fA/pa: siiepHas 000Ji0uKa, XpOMAaTUH (T€TepoXpoMaTHH), AIpbIKO. OCOOCHHOCTH CTpOEHUs
pactutenbHOM KiIeTku. Jlenmenue kineTtok. KieTku B MHOrokiaeTouHoMm opranusme. IloHsaTtue o auddepeHImpoBKe KIETOK
MHOTOKJIETOYHOTO Opranu3mMa. Mutotuueckuit nuki: uarepdasa, pexyrmkanus JJHK; mutos, pa3zsl MUTOTHYECKOTO JCICHUS U
mpeoOpa3oBaHUs XPOMOCOM. BHOJOTHYECKH CMBICT M 3HaYeHWe MUTo3a (0Oecrosioe pa3MHOXKEHHE, POCT, BOCIIOJTHECHHE
KJIETOYHBIX MOTEPh B (DU3UOJIOTHUUECKHUX U MATOJIOTHUECKUX yCIoBHsIX). Kilerounast Teopusi CTpoeHUs OpTraHU3MOB.

JemoHcTpanus
e [[pyHOMNMANBHBIE CXEMBI YCTPOMCTBA CBETOBOTO M AJEKTPOHHOTO MHMKPOCKOMA. CXEMBbI, WUIFOCTPUPYIOIINE METOIBI
MpenapaTuBHOM OMOXMMUU U UMMYHOJIOTUU. Mojenu kieTku. CXeMbl CTPOEHUSI OPTaHOUIOB PACTUTENIBHON U KUBOTHOM
KJIeTOK. MuKpomnpenapathl KJI€TOK pacTEHHUH, )KUBOTHBIX U OJHOKJIETOUYHBIX IpuOOB. OUTypbl MUTOTHUYECKOTO JETICHUS B



KJIETKaX KOpeIlKa JyKa MoJl MUKPOCKOIIOM M Ha cxeMe. Marepualsl, paccka3biBaromue o Ouorpadusx yu€HbIX, BHECIIUX
BKJIQJl B Pa3BUTHE KJIETOYHON TEOPUHU.

JlabopaTtopHblie M NpaKkTHYecKHe Pad0oThI
e lI3yueHue KIETOK OaKTEpUid, paCTEHUI 1 )KUBOTHBIX Ha TOTOBBIX MUKpOIpenapaTax®.

IIpeaMeTHbIe pe3yabTaThbl 00y4eHHs

VYyammecs 10JKHBI 3HATh:

— ONpPENICIICHUS TIOHATUI: «ITPOKAPUOTHDY, «IYKAPUOThD), «XPOMOCOMBIY», KKAPHUOTHID, «MUTO3);
— CTPOEHHUE NPOKAPUOTHUECKON KIIETKHU;

— CTPOCHHE MPOKAPHOT (OAKTEPUU U CUHE3EIEHBIE BOJAOPOCIH (LIMaHOOAKTEPHUN));

— CTPOEHME IYKAPUOTUUECKOMN KIIETKH;

— MHOroo0pasue 3yKapuor;

— OCOOEHHOCTH CTPOEHHMSI PACTUTEIBLHON U JKUBOTHOM KJIETOK;

— IJIaBHBIE YaCTU KIIETKH;

— OPraHoOU/bl LIUTOIIa3MBbl, BKIFOUEHUS;

— CTaJM MUTOTHYECKOT'O IIUKJIa U COOBITHS, TPOUCXOSAIINE B KJIIETKE HA KaXX10M U3 HUX;

— MOJIOKEHHUSI KIIETOYHOU TEOPUH CTPOEHUS OPraHU3MOB;

— OMOJIOTUYECKUI CMBICT MUTO3A.

VYyammecs 10JKHBI YMETh:

— XapaKTepu30BaTh META00JIN3M Y IPOKAPHUOT;

— OIHKCHIBATh TEHETUYECKUH anmapar OaKTepuii;

— ONKCBIBATH MPOLECCHI CIOPOOOPA30BAHUS U Pa3MHOKEHHS IPOKAPHOT;

— OOBSCHATH MECTO U POJIb MPOKAPUOT B OMOIIEHO3aX;

— XapaKTepu30BaTh (PYHKIIMU OPraHOU]IOB IUTOIIa3Mbl, 3HAUEHHUE BKIIOYEHUH B )KU3HEAEATEIbHOCTH KIIETKH;
— OIUCHIBATh CTPOCHHE U (PYHKIIMH XPOMOCOM.

MeTanpeaMeTHbIe pe3yJbTAThl 00y4eHUs1
VYyamuecs J0KHbI yMETh:
— COCTaBJIATH CXEMbI ¥ TAOJIMIIBI 1711 MHTETPALUY MOJTyYE€HHBIX 3HAHUH;



— 0000111aTh U 1e7aTh BHIBOABI IO U3YYCHHOMY MaTepHay;

— paboTaTh C JOMOJHUTEIHHBIMU UCTOYHUKAMHU HHPOPMAIIH U UCIIOJIB30BaTh UX JUIA MMOMCKAa HEOOXOANMMOT0 MaTepuaa,

— IPEACTABIATh U3yYEHHBIM MaTEpUa, NCIO0JIb3Ysl BO3MOKHOCTH KOMITBIOTEPHBIX TEXHOJIOTHH;

— OOBACHATH PUCYHKHU U CXEMBI, IPEICTABIICHHBIE B YYEOHUKE;

— CaMOCTOSITEJIBHO COCTABJIATH CXEMBI IPOLECCOB, IPOTEKAIONIUX B KIETKE, W «IPUBA3BIBATH» OTIEIBHBIC MX JTalbl K
Pa3JIMYHBIM KJIETOYHBIM CTPYKTYypaMm;

— WUIKOCTPUPOBATH OTBET IIPOCTEHIIUMHU CXEMAMU U PUCYHKAMU;

— paboTaTh ¢ MUKPOCKOIIOM M MU3TOTOBJIATh NIPOCTEHIINE IPenapaTsl AJ11 MUKPOCKOIINYECKOTO HCCIIET0BAaHUS.

Paznen 2. PazMHOKeHNe M MHAMBUAYAIbHOE pa3BUTHe oprann3MoB (4 u + 1 u u3 Pe3epsa)

Tewma 2.1. PazmHOXkeHUE opraHu3MoB (2 1)
CymHocth U (OpMBI pa3MHOKEHHUSI OpraHu3MoB. becronoe pasMHOXKEHHE pacTeHH W >KUBOTHBIX. [loioBOe pa3mMHOKeHHe
KUBOTHBIX U pAacTeHUM; 00pa3oBaHUE MOJOBBIX KJIETOK, OCEMEHEHHE U OIUIOAOTBOpEeHHE. buosiornyeckoe 3Haue€HUE MOJIOBOTO
pa3mHoxeHus. ['amertorenes. Ilepuoasl 0Opa3oBaHHsA TMOJOBBIX KIETOK: PAa3MHOXKEHHE, POCT, CO3peBaHuEe (Melo3) u
(dbopmupoBanne. OcOOEHHOCTH cliepMaTorenes3a u oBoreHesa. OIio10TBOPEHHE.

JlemoHCcTpanus
e [lnakaThl, WUIIOCTPUPYIOIIME CIOCOOBI BEre€TATUBHOTO Pa3MHOXKEHHUS TUJIOJIOBBIX JE€PEBHEB U OBOIIHBIX KYJBTYP.
Mukponpenapartsl sitnekierok. @ororpadun, oTpaskarIme pasHo0Opa3nue MOTOMCTBA Y OJTHOM Mapbl pOAUTEIICH.

IIpeaMeTHbIE pe3yabTATHI 00Y4eHUs

VYyammecs J10KHBI 3HATh:

— MHOT0o00pasue Gpopm 0eCroIOro pa3sMHOKEHHS U TPYIIIBI OPraHU3MOB, JIJII KOTOPBIX OHU XapaKTEPHBI;
— CYIIIHOCTh MOJIOBOT'O PA3MHOKEHHUS U €T0 OMOJIOTMYECKOe 3HAUCHUE;

— MPOILIECC TaMETOreHE3A;

— Meii03 ¥ ero OMOJIOTHYECKOE 3HAUECHHE,

— CYIIHOCTb OIJIOJIOTBOPEHUS.

Yuamuecs 10KHbI YMETh:

— XapaKTepu30BaTh OMOJIOTHYECKOE 3HAUCHUE OECIIOIOr0 Pa3MHOKEHHUS;

— OOBSICHATH MPOIECC ME03a, IPUBOAAIINI K 00pa30BaHUIO raIIOUIHBIX TaMET.



Tewma 2.2. MaauBuayabHOE pa3BUTHE OpraHU3MOB (OHTOTeHE3) (2 1)
OMOproHaNBHBIA Tepruoa pa3BuTha. OCHOBHBIC 3aKOHOMEPHOCTH JPOOJIEHUS; 00pa3oBaHWE OMHOCIOWHOTO 3apojbllia —
OmacTynbl. ['acTpynsiius; 3aKOHOMEPHOCTH 00pa3oBaHHUs IBYCIOMHOTO 3apojbilia — racTpyibl. [lepBUYHBIA OpraHoreHes u
nanpHeWmmass auddepeHnupoBka TKaHEW, OpraHoB W cucTeM. [locToMOpHOHANBHBIA TepHoJ pa3BuUTHs. DOpMbI
MOCTAIMOPHMOHABHOTO TIEpHoJa pa3BUTHA. HempsiMoe pa3BuTHE, MOJHBIA M HEMOJHBIH MeTamopdo3. buomornueckuii cMbICI
pa3BuTHs ¢ Mmetamopdosom. [Ipsimoe pa3BuTue. PocT ornpeneneHHbIi 1 HEONIPEACICHHbIN.

JlemoHcTpanus
e TaOnuupl, WUIIOCTpUPYIONIUE TMporecc MeTramopdo3a y OECHO3BOHOUHBIX (KECTKOKPBUIBIX M YENTyWYaTOKPBLIBIX
HaCEKOMBIX) U MTO3BOHOUYHBIX (ampuouii).

IIpenmeTHbie pe3yJibTAaThl 00yUYeHUs

VYyammecs 10MKHBI 3HATh:

— ONpeeIeHNE TOHATUS «OHTOTEHE3Y;

— MePUOIU3AIINI0 HHANBUAYATHHOTO Pa3BUTHS;

— 9Tanbl YMOPUOHATBHOTO pa3BUTHUS (ApOOIICHNE, TACTPYIISIIHS, OPTraHOTEHE3);

— (OopMBI TOCTIMOPUOHATILHOTO TIEPHO/IAa PA3BUTHS: HETIPSIMOE PA3BUTHUE, PA3BUTHE MOJHBIM U HETIOJIHBIM MTPEBPAIIICHUEM;
— MpSAMOE Pa3BUTHE;

— 0COOEHHOCTH OTIPEIENIECHHOTO U HEOIIPEIEIECHHOIO POCTa.

VYyammecs 10KHBI yMETh:

— OIKCHIBATH MPOIIECCHI, MPOTEKAIOIINE MPU JPOOICHUH, TaCTPYJISIIUA U OPTaHOTCHE3E;

— XapakTepu30BaTh (POPMbI MOCTIMOPHUOHATLHOTO PA3BUTHS,

— pa3nuyaTth COOBITHS, COMPOBOXKAAIOIINE PA3BUTHE OPTaHU3Ma MIPH IMTOJTHOM U HETIOJIHOM TPEBPAIICHHUSX;
— OOBACHATH OMOJIOTMUECKHUI CMBICIT Pa3BUTHS C METaMOP(HO30M;

— XapaKTepU30BaTh ITAIBI OHTOTEHE3a MPU MPSIMOM MOCTIMOPHUOHAIIEHOM Pa3BUTHH.

MeTanpeaMeTHbIe pe3yJbTAThl 00y4eHUs1
VYyamuecs J0KHbI yMETh:
— CpaBHUBATh U CONOCTABIISATh MEXy COOOM 3Tarlbl pa3BUTHS KUBOTHBIX U3YUEHHBIX TAKCOHOMUY ECKHUX TPYIIIL;



— UCIIOJIb30BaTh UHAYKTUBHBIN U IETYKTUBHBIN MTOAXO0/bI ITPH U3YYEHUH KPYITHBIX TAKCOHOB;

— BBIABJLITh IPU3HAKU CXOJICTBA M PA3JIMYMs B Pa3BUTHH )KUBOTHBIX Pa3HBIX IPYIIIL,

— 0000111aTh U 1eTaTh BHIBOABI IO U3YYCHHOMY MaTepHay,

— paboTaTh C JOMOJIHUTEIHLHBIMU UCTOYHHUKAMU UH(GOPMAIIUU U UCIIOJIB30BATh UX JUIS OMCKA HEOOXOJUMOTO MaTepHana;
— IPEACTABIATHh U3yYEHHBIM MaTEpUal, UCI0JIb3YsI BO3MOKHOCTH KOMITBIOTEPHBIX TEXHOJIOTHM.

Pa3nen 3. HaciieicTBEeHHOCTh H H3MEHYHBOCTH OPraHu3mMoB (17 q)

Tema 3.1. 3akoHOMepHOCTH HacneaoBaHus pu3HakoB (10 u)
OtkpeiTie . Mengenem 3aKOHOMEPHOCTEM  HAcJieJIOBaHMsS MPU3HAKOB. [ HOpuaosOrHMYecKuii MeToJ  U3Y4YeHUs
HACJICJCTBEHHOCTH. MOHOTHOpUIHOE U TOJUTHOPUIHOE CKpenuBaHue. 3akoHbl Menaens. HesaBucumoe U CrErsIeHHOE
HaciieoBaHue. ['eHeTnyeckoe ompenesieHue noja. ['eHOTUIl Kak IEeIoCTHasi cucTeMa. B3anMoJIelicTBUE T€HOB B OIPEACICHUN
MIPU3HAKOB.

JlemoHCcTpanus
e KapThl XpoMocoM denoBeka. PoIOCIIOBHBIE BBIIAIOIINXCS PEICTABUTENEH KYIbTYpbhl. XpPOMOCOMHbBIE aHOMAJINH YEJIOBEKA
U UX (EHOTUNHYECKHUE MPOSBICHUS.

JlaGopaTopHble 1 NPaKTHYeCKHE PAdOTHI
e PerieHne reHeTUYECKUX 3aJ/1a4 ¥ COCTABIIEHUE POJIOCIIOBHBIX ™.

IIpeameTHbIe pe3yJbTATHI 00y4EeHUSA

VYyammecs 10MKHBI 3HATh:

— OMpeJETICHUs MOHATUI: «T€H», « TOMUHAHTHBIA T€H», «PELIECCUBHBIN T'€H», «IIPU3HAK», «CBOMCTBOY», «PEHOTHUID), KT€HOTHID,
«HACIIEICTBEHHOCTDY», KA3MEHYUBOCTbY, «MOJIU(DUKALIUNY», «KHOPMA PEAKLIMIY, KMYTALUN», KCOPT», KIOPOJIa», «IITAMM;

— CYUIHOCTb TMOPHUI0JIOTHYECKOTO METO/Ia U3YUYEHUsI HACIIEACTBEHHOCTH;

— 3aKOHBI MeHens;

— 3ak0H Moprana.

VYyamuecs 10MKHbI yMETh:

— HCMOJIB30BaTh MPU PELICHUU 33724 TEHETUUECKYIO CUMBOJIUKY;

— COCTAaBJISATh T€HOTUIIBI OPTAHU3MOB U 3AIMCHIBATH UX TAMETHI;



— CTPOUTH CXCMbI CKPCINUBAHUS ITPU HE3AaBUCUMOM U CHCINNICHHOM HACJICAOBAHWH, HACIICAOBAHNH, COCIIJICHHOM C ITOJIOM;
— XapaKTCpU30BaATb CYIMHOCTh TCHCTUYCCKOT'O OIIPCACIICHUSA I10JIa Y paCTeHI/Iﬁ H ) KMBOTHBIX,

— XapaKTCpU30BaTb I'CHOTHUII KaK CUCTCMY BBaHMOI[efICTByIOIHHX I'CHOB OpraHnu3ma,

— COCTaBJIATDH HpOCTeﬁHJHC POAOCIIOBHBIC K PC€IIATh TCHCTHUYCCKHUC 3a/1a1N.

Tewma 3.2. 3aKOHOMEPHOCTH H3MEHUNBOCTH (4 1)
OcHoBHBIE (OPMBI U3MEHYMBOCTH. | €HOTHNHUYECKAss U3MEHYMBOCTh. MyTaluu. 3HaU€HHWE MYTAIlUi JJIsl TIPAKTHKU CEILCKOTO
X03stiicTBa U OmorexHojoruu. KoMOMHATHBHAs W3MEHUYMBOCTh. DBOJIIOIMOHHOEC 3HAYEHHE KOMOWHATUBHOW W3MEHYHMBOCTH.
deHOTUNIMYECKAS, WIM MOIU(PUKAIMOHHAS, W3MEHYMBOCTh. POJNb YCIOBHWI BHEIIHEW Cpelbl B PAa3BUTHU W MPOSIBICHUU
MIPU3HAKOB M CBOKCTB.

JdemoHcTpanus
e [Ipumepsl MOTUPUKATNOHHON U3MEHYMBOCTH.

JlabopaTopHbie U NPaKTHYECKHE PadOThI
e [locTpoeHue BaprallMOHHON KpUBOH (pa3Mepbl TUCTHEB PACTEHUH, AHTPONOMETPUUYECKHE TAHHBIE YUaIIUXcs)™.

IIpeaMeTHbIE pe3yabTATHI 00Y4eHUs

VYuamuecs J0JKHBI 3HATh:

— BUJbl U3MEHUYHMBOCTH Y PA3IUYU MEXKTY HUMMU.

VYyanmecs TOMKHbI YMETh:

— pacrno3HaBaTh MyTallUOHHYIO U KOMOMHATUBHYIO U3MEHUYHUBOCTD.

Tema 3.3. Cenekius pacTeHUH, )XKUBOTHBIX © MUKPOOPTaHU3MOB (3 1)
[leHTpBl MPOUCXOXKIAEHUS U MHOrooOpasus KyJIbTypHbIX pacteHuid. Copt, mopoja, mramm. MeToabl CeleKlIMH PAcTeHH U
KUBOTHBIX. JIOCTM)KEHHSI W OCHOBHBIE HAIIPABJICHUS COBPEMEHHOW CEJIEKUMU. 3HAYEHUE CEJNEKIUU U1 Pa3BUTUSA
CEJIbCKOXO3SIICTBEHHOTO IPOU3BOICTBA, MEIULIMHCKOM, MUKPOOMOJIOTMUECKONW U JPYTUX OTpaciieil TPOMBIIIEHHOCTH.

JlemoHcTpanus



e (CpaBHUTENBHBIN aHAIN3 TOPOJ TOMAIIHUX KUBOTHBIX, COPTOB KYJIBTYPHBIX PACTEHUHN U UX AMKUX NpeakoB. Komtekuu u
npernapaTsl COPTOB KYJIbTYPHBIX PACTECHHM, OTINYAIOIINXCS HANOOIbIIIEH TI0I0BUTOCTHIO.

IIpeaMeTHbIe pe3yabTaThbl 00y4eHUs

VYyamuecs 107KHbBI 3HATh:

— METO/IbI CENEKIINH;

— CMBICI ¥ 3HAYEHUE SIBJICHUS T€TepO3UCa U MOJIUILTONINH.

VYyanmecs 101KHbI YMETh:

— OOBSICHATH MEXaHWU3Mbl TIEpe/layd MPU3HAKOB U CBONCTB U3 TOKOJICHHS B TOKOJICHHE M BO3HHUKHOBEHHE OTIUYHI OT
POIUTENHCKUX (POPM Y TOTOMKOB.

MertanpeameTrHbie pe3yJibTaThl 00y4eHUs

VYyammecs TOMKHbI YMETh:

— JIaBaTh XapaKTEPUCTUKY TeHETUYECKUX METO/I0B U3YUYCHUS OMOJOTHIECKIX O0BEKTOB;

— paboTaTh ¢ yueOHUKOM U TUAAKTHIECKUMH MaTepHalaMu;

— COCTaBJIATh KOHCIIEKT Naparpada yueOHuKa 10 /WK MOCIe U3yUYEHUs MaTepuasa Ha YPOKE;

— pa3pabaTbIBaTh MJIAH-KOHCIIEKT TEMBbI, UCIIOJIb3YS pa3Hble UCTOYHUKU UH(POpMAIIH;

— TOTOBUTh YCTHBIE COOOIICHHS U MUChMEHHBbIE pedepaThl HA OCHOBE 000OIIEeHUs MaTepHalia YYeOHUKA U JIOMOJHUTEIHLHOM
JUTEPaTYpHL;

— I0JIb30BaThCsl MOMCKOBBIMU cucteMamu MHTepHeTa.

Paznen 4. IBosronust ;kuBoro Mupa Ha 3emuie (19 u)

Tewma 4.1. PazButre OMOJOTHHU B JOJJaPBUHOBCKHM niepro (2 1)
Pazeumue buonocuu 6 0ooapsurosckuii nepuod. I ocnoocmeo 8 Hayke npedcmasieHull 06 «U3HAYAIbHOU YelecooOpasHOCMuy U
HeuzMeHHOCmuU JHcugoll npupoovl. Pabomwr K. Jlunnes no cucmemamuxe pacmenutl u Jcugomuwvix. Jeonroyuonnas meopus K.b.
Jlamapka.

JemoHcTpanus
o buoepaghuu yuénvix, HECUIUX BKAO 8 pazsumue 368010YUOHHbIX udell. Kusnb u oesmenvnocmo JK.b. Jlamapka.



Tema 4.2. Teopust Y. JlapBrHA 0 TPOUCXOKICHUN BUIOB IIyTEM €CTECTBEHHOTO 0TOOpa (3 1)
[Ipennoceuiku Bo3HUKHOBEHHS yueHus Y. JlapBuHa: HOCTHKEHUSI B 00JAaCTH €CTECTBEHHBIX HAyK, SKCIEAUIIMOHHBIA MaTepHal
Y. Jlapuna. Yuenme Y. [lapBuHa 00 ucKyccTBeHHOM oTOope. Yuenue Y. JlapBuHa 0 ecrecTBeHHOM oTOope. Bumg —
AJIeMEHTapHasl SBOJIOLIMOHHAS eluHMIA. BeceoOmas nHaMBHyalbHas U3MEHYMBOCTh M M30BITOYHAS YUCIEHHOCTh NOTOMCTBA.
Bboprba 3a cymecTBOBaHNE U €CTECTBEHHBINA OTOOD.

JdeMoHcTpanus
e buorpadus Y. Jlapsuna. Mapuipyt u koHkpeTHble Haxoku Y. JlapBruHa Bo Bpemsi myTeliecTBUs Ha Kopadie «buriny.

IIpeaMeTHblIe pe3yabTaThl 00y4eHHs

VYyammecs T0MKHBI 3HATh:

— IPEACTABJIEHUS €CTECTBOMCIIBITATENIEH JOAAPBUHOBCKOM 3MOXH O CYIIIHOCTH KMBOM IPUPOIBI;

— B3sab! K. JInHHEd HA cucTeMy )KMBOTO MHPA;

— OCHOBHBIE MOJI0KEHHSI 3BOOLMOHHOM Teopuu JK.b. Jlamapka, e€ mo3uTHuBHBIE U OIIMOOYHBIE YEPTHI;
— yuenue Y. JlapBrHa 00 UICKyCCTBEHHOM OTOODE;

— yuenue Y. JlapBrHa 0 €CTECTBEHHOM O0TOODE.

VYyammecs 10JKHBI YMETh:

— OLIGHUBATh 3HaYeHHUE 3BoIOIMOHHON Teopuu K. b. Jlamapka nsist pazButusi OUOIOTHY;

— XapaKTepu30BaTh NPEANOCHUIKA BOSHUKHOBEHHMS 3BOJIFOUMOHHON Teopun Y. /lapBuHa;

— JaBaTh ONPENECICHUS MOHATHI «BUI» U «IIOMYJISIIUSY;

— XapaKTepu30BaTh MPUINHBI OOPHOBI 32 CYIIIECTBOBAHHUE;

— ONpeAeNATh 3HAUCHUE BHYTPUBUIOBOM, MEKBHI0BOM OOpPHOBI 32 CYIIECTBOBAHKUE U OOPHOBI C A0MOTHYECKUMU (haKTOpaMu
cpensl;

— JlaBaTh OLICHKY €CTECTBEHHOTO 0TOOpa KaK pe3yibTaTa 00phObI 3a CYIIEeCTBOBAHUE.

Tema 4.3. CoBpeMeHHBIC MPEACTABIICHUSA 00 YBOJIONNK. MHUKPO3BOITIONHS U Makpo3BotroLus (5 )
Bua kak reHeTM4ecKd H30JUPOBAHHASI CHUCTEMa; PENpPOAYKTHUBHAs M30JAIMA U €€ MexaHu3Mbl. [lomynsiuoHHas CTpyKTypa
BHJIa; DKOJIOTMYECKUE U TeHETHUYECKUE XAPAKTEPUCTUKHU momyisuuid. [lomynsiius — saeMeHTapHas SBOJIOIMOHHAS €IUHUIIA.
[Tyt 1 ckopocTh BUI000pa30BaHus; reorpauueckoe U 3KOJIOrMYeCKOe BU1000pa30BaHME.



['maBHBIE HampaBlIEHUS H3BOJIOIUMOHHOTO mporecca. Apomopdo3, uauoamanTamus, oOmas aereneparus. (OCHOBHbBIC
3aKOHOMEPHOCTH 3BOJIIOIUN: TUBEPTEHIINS, KOHBEpreHusl, mapamienansm. [IpaBuna 3BoOIUMU TPyl OpraHu3MoB. Pe3ynbTarsl
HBOJIIOLIMU: MHOTOOOpa3ue BUI0B, OpraHndecKas 1eJIeCO00pa3HOCTh, OCTENIEHHOE YCIOKHEHHE OpraHu3alliu.

JemoHCcTpanus

e (CxeMbl, WUTIOCTPUPYIOLINE Tpoliecc reorpaduyeckoro BUa000pa3oBanus. JKuUBble pacTeHHs W JKUBOTHBIC, TepOapuu u
KOJUIEKLIMH, [MOKA3bIBAIOIINE WHAUBUAYAIBHYI0 U3MEHUYMBOCTh U Pa3HOOOpa3ne COPTOB KYyJbTYpPHBIX PACTEHHH M MOPOJ
JOMAalIHUX JKUBOTHBIX, @ TaKXK€ pE3yJIbTaThl MPUCIOCOOJIEHHOCTH OPTraHW3MOB K Cpele OOUTaHHsl U Pe3yJbTaThl
BUJ1I000pa30BaHMUSI.
IIpuMepsl TOMOJIOTHYHBIX Y AHAJIOTMYHBIX OPTaHOB, UX CTPOCHHMS U IIPOMCXOKICHHS B OHTOTeHe3e. CXEeMbl COOTHOLIEHUS
MyTel MPOrpecCUBHON OWOJOrMYECKON ABOIIOUMUA. MaTepuainbl, XapaKTEpHU3YIOIIUE MPEICTABUTENEH >KUBOTHBIX U
pacTeHmi, BHECEHHBIX B KpacHyr0 KHUTY M HAXOIAIIMXCS IO OXPAaHOM TOCYAapCTBa.

JlabopaTopHble U MpaKTHYECKHE PadOThI
e l3yueHue N3MEHYMBOCTH, KPUTEPUEB BUJIA, PE3YJIHTATOB UCKYCCTBEHHOTO 0TOOPa Ha COPTAaX KYJIbTYPHBIX PACTCHUIL™.

IIpeameTHblIe pe3yabTaThl 00y4eHHs

VYyammecs T0/KHBI 3HATh:

— 3HaueHue 3a00Thl O TOTOMCTBE ISl BBKUBAHUS;

— OIPEACIICHUS MMOHATUN «BUI» U «IOMYJISLUS»;

— CYIIHOCTbh FT€HETUYECKUX ITPOIIECCOB B MOIYIALHUSIX;

— (opMbI BUI00OpA30BAHUS;

— OCHOBHBIE 3aKOHOMEPHOCTH 3BOJIFOLMN: TUBEPTECHIINIO, KOHBEPTECHUMIO U MApAIIIETU3M;

— pE3yJbTaThl 3BOJIIOLUU.

VYyamuecs: J0KHbI yMETh:

— OOBSACHATH MPUYMHBI PA3JIEICHHS BUIOB, 3aHUMAIOIINX OOLIMPHBINA apeasl OOMTaHMs, HA MONYJIALINH;
— XapaKTepU30BaTh MPOIIECC IKOJIOTHUECKOr0 U reorpauyeckoro BU1000pa30BaHus;

— OIICHMBaThb CKOPOCTh BHUA000pa30BaHUS B pA3IUYHBIX CHUCTEMATHMYECKHUX KAaTErOpUsAX JKUBOTHBIX, PACTEHUH W
MHKPOOPraHU3MOB;

— XapaKTepu30BaTh apoMop(}ho3, HAN0AAANTALHUIO U OOIIYIO JereHepaltio;



— IIPUBOAWUTDH ITPUMCPBI TOMOJIOTHUYHBIX U AHAJIOTUYHBIX OPIraHOB.

Tema 4.4. [TpucrocoOIEHHOCTh OPTaHU3MOB K YCIIOBUSIM BHEIITHEH Cpelbl KaK Pe3yabTaT IBOTIOIHH (3 1)
buonornuecknii mporpecc u Ouonorudeckuii perpecc. IIpucnocoOuTenpHbie 0COOCHHOCTH CTpOeHMS. [IoKpOBHUTEIbCTBEHHAS
OKpacka IOKpPOBOB TeJla: CKpPBIBAIOIIAS OKpacka (OJHOTOHHAs, JBYXTOHOBAas, pacwiCHsIom@as W JAp.); IpeloCTeperaromas
okpacka. Mumukpus. I[lpucnocoburensHoe MOBEACHUE XUBOTHBIX. 3a00Ta O TOTOMCTBE. (DHU3MOJOTHYECKHE aJaNTalllu.
OTHOCHUTENIBHOCTH TPUCTIOCOOIEHHOCTH.

JlemoHcTpanus
e llmmocTpanuu, JIEMOHCTPUPYIOIIME CTPOSHUE Tela JKUBOTHBIX M PACTUTEIBHBIX OpPraHMW3MOB, OOECIEUYMBAIOIINE
BBDKMBAHUC B THIIMYHBIX OJII HHUX YCIOBHAX CYIICCTBOBAHMNA. HpI/IMepBI pa3sIMYHBIX BH/0B HOKpOBI/ITeJIBCTBeHHOﬁ
OKpAaCKH Yy JKHBOTHBIX.

JlaGopaTopHble  IpaKkTHYeCKUE padoThl
e ll3ydenue nprucrnocoOIEHHOCTH OPTaHU3MOB K Cpejie OOMTaHUsS ™.
e OOcyxJaeHre Ha MOJIETISIX POJIU MPUCTIOCOOUTENHLHOTO MOBEACHUS )KUBOTHBIX.

IIpeameTHblIe pe3yabTaThl 00y4eHHUs

VYyammecs 10MKHBI 3HATh:

— TJIaBHBIC HAITPaBJICHUSI IBOJIIOIUU: OUOJIOTUUECKUI TTpOTrpecc U OMOJIOTUYECKUH perpecc;

— TUIBI TOKPOBUTEIBCTBEHHOM OKPAaCKH (CKpbIBAIOIIAs], MPEIOCTEPETaIoIas) U UX 3HAaUeHHE JJIs1 BBKUBAHUS;

— OOBSACHATH OTHOCUTEIBHBIN XapakTep NpUCIIOCOOIECHU;

— OCOOEHHOCTH MPUCTIOCOOUTELHOTO MOBEACHUS.

VYyamuecs: J0KHbI yMETh:

— MPUBOJIUTH MPUMEPHI MPUCTOCOOUTETHHOIO CTPOCHUSI Tela, MOKPOBUTEIBCTBEHHON OKPACKU MOKPOBOB U MOBEIACHUS KUBBIX
OpraHU3MOB.

Tema 4.5. Bo3HUKHOBEHME )XU3HH Ha 3emiie (2 )



OpraHnyeckuii MUp Kak pe3ydbTaT »JBONIOUMU. BO3HUKHOBEHME MW pa3BUTHE KU3HU Ha 3emie. XUMUYECKHII,
npenouonornyeckuii (teopusi akagemuka A.M. Omapuna), OMOJOTUYECKUI U COIMAIBHBIM STambl Pa3BUTHUS KHUBOW MaTEPUU.
OuoreHeTHYECKUE CBSI3U B )KMBOW MIPUPO/IC; ECTECTBEHHAS KiIacCU(UKAIIHS )KUBBIX OPTaHU3MOB.

JemoHCcTpanus
e (CxeMbl BO3HMKHOBEHHS OJHOKIETOYHBIX 3YKAPUOT, MHOTOKJIETOYHBIX OpPraHU3MOB, PA3BUTHsS LAPCTB PACTCHHA U
KUBOTHBIX.

IIpeaMeTHblIe pe3yabTaThl 00y4eHHs

VYyammecs 10/KHBI 3HATh:

— teopuro akaaemuka A.l. OnapruHa 0 MpOUCXOKIAECHNUN JKU3HU HA 3eMIIE.

VYyammecs T0MKHbBI YMETh:

— XapaKTepU30BaTh XUMUYECKUH, TPEAOUOTOTUUECKUNA, OMOTOTUUECKUN U COIMAIbHBIN ATAIlbl PAa3BUTHS KUBOW MATEPUH.

Tewma 4.6. Pazputne xu3nu Ha 3emiie (4 9)
Pasutne xu3HM Ha 3emiie B apXeMCKyl0 M INPOTEpPO30MCKyro 3pbl. llepBbie cnenbl xu3HM Ha 3emiie. [losBieHune Bcex
COBPEMEHHBIX THUIIOB 0€CIIO3BOHOYHBIX KHUBOTHBIX. [lepBbie XopaoBsie. PazButre BogHbIX pacTenuii. PazBurre ®u3nu Ha 3emiie
B MaJI€030UCKYO 3py. [losiBIIeHNE M 3BOJIFOLINS CYXOIYTHBIX pacTeHui. [1arnmopoTHHUKY, cCeMEHHbBIE MAaTOPOTHUKH, TOJIOCEMEHHBIE
pacteHus. Bo3HUKHOBEHNE TO3BOHOYHBIX: PbIO, 36 MHOBOIHBIX, IPECMBIKAIOIIMXCS. Pa3BuTre XK13HU HAa 3emMile B ME3030HCKYIO
M KaWHO30MCKyr0 »Hpbl. [losiBIeHHME U pacnpoOCTpaHEHUE TNOKPBITOCEMEHHBIX pACTEHWM. BO3HMKHOBEHME TITHLl U
mitekonurarommx. Ilosgsnenne u pasBurhe npumaroB. [IpoucxoxiaeHue uenoBeka. MecTo 4elnoBeka B JKMBOW IPUPOJE.
CucremaTnueckoe nojoxkenue Buga Homo sapiens B cucteme )kuBoTHOro Mupa. [lpru3Haku u cBolicTBa 4esloBeKa, O3BOJISIONINE
OTHECTHM €ro K pPa3IWyHbIM CHUCTEMAaTUYECKUM TpyNIaM [ApCTBa >KMBOTHBIX. CTaauM 3BOJIIOIUU YEJIOBEKA: JIPEBHEHIINI
YeJIOBEK, JAPEBHUI YENOBEK, MepBble coBpeMeHHbIe roau. CBoMcTBa yenoBeKa Kak Ouosormueckoro Buua. llomynsiimonHas
cTpykrypa Buaa Homo sapiens; dyeinoBeueckue pachl; pacooOpa3zoBaHUE; €AMHCTBO MPOMCXOXKIECHUS pac. AHTHHAYy4YHas
CYIIHOCTb PacU3Ma.

JemoHcTpanus



e Penponykuuu kaptud 3. Bypuana, otpaxaronmx ¢gayHy u (Gaopy pasIudHbIX 3p U nepuogoB. CXeMbl pa3BUTHUS LIAPCTB
AKUBOU NpUpoAbl. OKaMEHEJIOCTH, OTIIEYaTKN PACTEHUH B IPEBHUX MOpoaax. Moenu CKeNeToB YeI0BeKa U O3BOHOYHBIX
KUBOTHBIX.

IIpeameTHbIe pe3yJbTATHI 00yYCHUSA

VYyanmecs TOMKHBI 3HATh:

— 3Tanbl pa3BUTHS )KUBOTHBIX M PACTEHUI B Pa3JIMYHbIE IEPUO/IBI CYIIIECTBOBAHUS 3EMIIH;
— JBWXKYIIUE CUJIbI AHTPOIIOT€HERA;

— CHCTEMAaTHYECKOE ITOJI0KEHNE YEJIOBEKA B CUCTEME )KUBOTHOTO MUPA;

— CBOMCTBA Y€JIOBEKA KaK OMOJIOTHYECKOrO BU/A;

— 3Tarbl CTAHOBJICHHSI YEJIOBEKA KaK OMOJIOTMYECKOTO BUIA;

— pachl YEJIOBEKA U UX XapaKTepHble OCOOEHHOCTH.

VYyammecs TOKHbBI YMETh:

— ONMCHIBATH PA3BUTHE KU3HU HA 3EMJIE B APXEUCKYIO U IPOTEPO3OUCKYIO JPHI;

— OIKCBIBATh PA3BUTHUE KU3HU HA 3€EMJIE B MAJICO30MUCKYIO 3PY;

— OIKCBHIBATh PA3BUTHUE KU3HU HA 3EMJIC B ME3030MCKYIO 3pY;

— OIMCHIBATh PA3BUTHE KU3HU HA 3eMJI€ B KAMHO30MCKYIO 3pY;

— XapaKTEepU30BaTh POJIb MPAMOXO0XKACHUS, PA3BUTUS F'OJIOBHOTO MO3Tra U TPY/la B CTAHOBJIEHUU YEJIOBEKA;
— OIPOBEPraTh TEOPUIO pacu3ma.

MeTanpeameTHble pe3yJbTaThl 00yUYeHuUs!

VYyarmmecs 107KHBI yMETh:

— paboTath ¢ y4eOHUKOM M TUJAKTUUECKHUMHU MaTepUaliaMu;

— COCTaBJIATH KOHCIIEKT naparpada yaeOHuKa A0 W/WIH MOCie U3yUeHUs: MaTepraia Ha ypOoKe;

— pa3pabaThIBaTh TUIAH-KOHCTICKT TEMBI, HCITONIB3YS pa3HbIe HCTOYHUKN WH(DOpMAITUH;

— TOTOBUTH YCTHBIC COOOINCHHWS W THChbMEHHBIC pedeparbl, HCMONB3ys HHGOPMAIUIO YYeOHMKA W JOMOJTHUTEIBHBIX
HMCTOYHHUKOB,;

— TOJIb30BaThCS TOUCKOBBIMH CHCTeMaMu MIHTepHeTa;

— BBITIOJIHATH J1a00paTOpPHBIE paOOTHI TIOJT PYKOBOJICTBOM YUHTEIIS;

— CpaBHMBATh NIPEJICTABUTEINICH Pa3HbIX TPYII PACTCHHUM U JKUBOTHBIX, JIEIaTh BBIBOJIbI HA OCHOBE CPaBHEHUS;



— OLICHUBATh CBOMCTBA MOPOJ JOMAIIHUX )KUBOTHBIX Y KYJIBTYPHBIX PACTEHHUN M0 CPABHEHHUIO C AUKUMH IIPEIKAMU;

— HaxOJUTh HH(POPMALIUIO O PA3BUTUU PACTEHUN U )KUBOTHBIX B HAYYHO-TIOMYJISIPHOM JIMTEpAType, OMOJIOTHUECKUX CIIOBApSAX U
CIPaBOYHHMKAX, aHAJTU3UPOBATh U OLICHUBATh €€, IEPEBOJUTH U3 OJHON (DOPMBI B IPYTYIO;

— CpaBHMBATh U COMOCTABIISATh MEXIY COOOM COBPEMEHHBIX U UCKOIAEMBIX JKUBOTHBIX U3yYE€HHBIX TAKCOHOMUYECKHUX TPYIIIL;
— UCIIOJIb30BaTh UHAYKTUBHBIN U IETYKTUBHBIN MMOAXO0/bI IIPH U3YYEHUH KPYITHBIX TAKCOHOB;

— BBISIBIISITH IPU3HAKHU CXOJICTBA U PA3JIMUMsl B CTPOCHUH, 00pa3e KU3HH U MOBEICHUH )KMUBOTHBIX U UYEJIOBEKa,

— 0000111aTh U 1e7aTh BBIBOABI 10 H3YYEHHOMY MaTepHaiy;

— IPEACTABIATh U3yYEHHBIN MaTepUa, UCI0JIb3Ysl BO3MOKHOCTU KOMIIBIOTEPHBIX TEXHOJIOTHM.

Paznen 5. B3aumooTHomeHusi opranu3Ma u cpeabl. OcHOBBI F3Koj10ruu (8 1)
Tema 5.1. buocdepa, ee crpykrypa u pyHkiuu (5 u)

buocdepa — xuBas 0o6o10uka miaaHeTtsl. CTpykTypa Onocdepbsl. KomMnoHeHTsl Onocgepbl: xKUBOE BEIIECTBO, BUAOBOH COCTaB,
pa3HooOpasue U BKJaJ B Ouomaccy. buokocHoe u xkocHoe BemectBo onocdepsl (B.M. Bepuanckuii). KpyroBopor BeliecTs B
npupoge. EcrecTBeHHbIE €OOOIIECTBA KUBBIX OpPraHu3MoB. buoreoneHo3sl. KoMIOHEHThI OHMOreoleHO030B: MPOAYLEHTHI,
KOHCYMEHTBI, peIyleHThl. BUOIIEHO3bI: BUOBOE pa3HOOOpa3ue, IUIOTHOCTh MOIMYJsiui, Onomacca. Adnotnyeckue (akTopbl
cpenbl. Posib Temnepatypbl, OCBEIIEHHOCTH, BIaKHOCTH U JPYTUX (PAKTOPOB B AKU3ZHEIEATEIbHOCTH co001IecTB. IHTEHCUBHOCTD
nercTBusl  (HDaKTOpPOB Cpelibl; OrpaHHuMBaromuil  ¢akTop. B3aumoneiictBue (axkTopoB cpeabl, MpeAesbl BbBIHOCIUBOCTH.
buotnueckue Qaktoper cpenpl. Llenn m cetm nuTaHus. DKOJIOTHYECKHME NUpaMUAbL: 4ucesl, Ouomacchl, 3Hepruu. CMeHa
OuorueHo3oB. IlpuunMHbl cMeHBI OHMOLIEHO30B; (POpMUPOBaHHE HOBBIX co0OHmECTB. DOpMBI B3aMMOOTHOIICHHM MEXKIY
opranuzMami. [103UTHBHBIE OTHOIICHUS — CUMOMO03: MyTyaJIu3M, KOOTepalusi, KOMMEHCAIN3M. AHTUOMOTHUYECKHE OTHOIICHHUS:
XUIIHUYECTBO, MAPA3UTU3M, KOHKYpEeHLUHUs. HeUTpaibHbIE OTHOIIEHUS — HEUTPAIU3M.

JemoHcTpanus
o (CxeMbl, WUIIOCTPUPYIOIINE CTPYKTYpPy OHOChEpbl M XapaKTepusyroliue €€ OTACIbHBIC COCTAaBHBIC 4YacTH. TaluIlbl
BHUJIOBOTO COCTaBa U pazHooOpasus KUBBIX OpraHu3MoB Ouocgepsl. Cxembl KpyroBopoTa BeUIeCTB B mpupoje. Kaprtsl,
OTPAXKAIOIIUE TEOJOTUUECKYI0 HCTOPHI0 MATEPUKOB, PaCHpOCTPAHEHHOCTh OCHOBHBIX OMOMOB cymiu. JuadguiabMbl u
kuHOoQuibMbI «bruocdepay. [Ipumepsl cuMOn03a MeX Iy MPEACTABUTENSIMU PA3TMYHBIX LIAPCTB KUBOU MPUPOIBI.

JlabopaTopHble U MpaKTHYECKHE PadOTHI
e (CocraBneHue CXeM Mepeavyn BEIeCTB U SHEPTUH (LIeTIel muTanus )™,



L I/I3yquHe U OIMCAaHHE PKOCHCTEMBI CBOCH MCCTHOCTH, BBIABJIICHHC THUIIOB B3aHMOI[CI>’ICTBH$I Pa3HbBIX BHJOB B I[&HHOIZ

SKOCHUCTEME.

IIpenmeTHble pe3yJibTaThl 00y4YeHUs

VYyammecs 10JKHBI 3HATh:

— OIpeAeNieHUus] MOHATHM: «Ouocdepa», <«IKOJOTHS», «OKpyXKarollas Cpeaa», «cpera OoOUTaHus»,
«KOHCYMEHTBI», «PEIYLEHTh»;

— CTPYKTYpPY ¥ KOMIIOHEHThI Orochepsl;

— KOMITOHEHTBHI )KMBOI'O BELIECTBA U €r0 (PYHKIUU.

VYyammecs 10JKHBI YMETh:

— KJaccu(pUUMpPOBaTh SKOJIOTHYECKUE (PAKTOPBL;

— XapakTepu30oBaTh OMomaccy 3eMiu, OMOJIOTHYECKYIO TPOIYKTUBHOCTD;

— OIKCHIBATh OMOJIOTMYECKHE KPYTOBOPOTHI BEIIECTB B MPUPO/IE;

— OOBACHATH AEHCTBUE A0MOTHUYECKHUX, OMOTUYECKHUX U aHTPOIIOT€HHBIX (PaKTOPOB;

— XapaKTepU30BaTh U Pa3IN4aTh HIKOJIOTHYECKNE CUCTEMBI — OMOreOLIeH03, OMOLIEHO3 U arpOLIEHO3;
— pacKpbIBaTh CYIIIHOCTh U 3HAUYEHUE B IPUPOJIE CAMOPETYJISALINH;

— ONKUCBIBATH MIPOLIECC CMEHBI OMOIIEHO30B U BOCCTAHOBJICHMSI IPUPOIHBIX COOOIIECTB;

«IIPOAYUCHTBI»,

— XapakTepu30BaTh (POPMbI B3aUMOOTHOILIIEHUN MEXAY OpraHu3MaMHi: CAMOMOTUYECKHE, aHTUOMOTHYECKIE U HEUTpPaJIbHBIE.

Tema 5.2. buocdepa u yenosek (3 4)

[TpupoaHbie pecypchl M MX UCIIONB30BaHNE. AHTPOINOTeHHBIE (PAKTOPHI BO3/IEHCTBUS HA OMOIIEHO3BI (POJIb YEIOBEKA B MIPUPO/IL);
MOCJIC/ICTBUSI XO3SIMCTBEHHOM NIEATeNbHOCTH 4YesioBeka. [[pobieMbl palMoHaIbsHOTO MPHUPOAOIIONB30BAHUS, OXPaHbl MPUPO/IB:
3aluTa OT 3arpsi3HEHUM, COXpaHEHUE ATAJIOHOB M MAMSTHUKOB MPUPOJIBI, OOECredeHNEe MPUPOJTHBIMU pecypcamMu HaCEICHUS

IIJIAHETHI.

JemoHcTpanus
e KapTsl 3an0BEHBIX TEPPUTOPHI HAILIEN CTPAHBI.

JlaGopaTopHble 1 NpakTU4YeCKUe padoThl
e AHanu3 U OIICHKA MOCIECTBUHN ACSTEIHHOCTHA YEIOBEKA B SKOCUCTEMax *.



IIpenmeTHbIe pe3yJbTATHI 00yUeHUSA

VYyammecs D0 KHBI 3HATh:

— AQHTPOMNOTECHHbIEC (PAKTOPHI CPEIbI;

— XapakTep BO3JIEHCTBUS YeJoBeKa Ha onocdepy;

— cnocoObl U METOJIbI OXPaHbl IPUPOJIBL;

— OMOJIOTHYECKUN U COIMATBHBINA CMBICII COXPAaHEHHUS BHIOBOTO Pa3HOOOpaswsi OUOIEHO30B;

— OCHOBBI PAIIMOHAJIBHOTO MPHUPOIOTI0JIH30BAHHUS;

— HeucuepraeMble U ucuepriaéMble pecypchl;

— 3aIll0BEJIHUKH, 3aKa3HUKHU, Mapku Poccuu;

— HECKOJIbKO pacTEHMI U )KUBOTHBIX, 3aHECEHHBIX B KpacHy10 KHHUTY.

VYyamumecs 10MKHBI yMETh:

— MPUMEHSATHh HA MPAKTUKE CBEJACHUS 00 IKOJOTMYECKUX 3aKOHOMEPHOCTSX B IPOMBIIIICHHOCTH U CEIHCKOM XO3SUCTBE IJIS
MPaBWJIBHOW OpraHu3alliM JIECOBOACTBA, PHIOOBOJCTBA, a TAaKXKe JIJIsl PEIICHHS BCEro KOMILUIEKCA 3aJay OXpaHbl OKpYKarolen
Cpebl U PallMOHAILHOTO MPUPOAOTIOIB30BaAHUS.

MertanpeaMeTHbie pe3yJbTaThl 00y4eHus!

VYyanmecs T0MKHbI YMETh:

— paboTaTh ¢ yuUeOHUKOM U TUAAKTHIECKUMH MaTepHalaMu;

— COCTaBJIATh KOHCIEKT Naparpada yueOHuKa 10 /WK MOCIe U3yUYEHUs MaTepuasa Ha YPOKE;

— pa3pabaTbIBaTh MJIAH-KOHCIIEKT TEMBbI, UCIIOJIb3YS pa3Hble UCTOYHUKU UH(POpMAIIIH;

— TOTOBUTh YCTHBIE COOOILEHUS M TNHCbMEHHbIE pedepaTbl Ha OCHOBE HHGOpMalUMU M3 YYEOHHMKA M JOMOJHUTEIbHBIX
HCTOYHUKOB;

— M0JIb30BaThCs MOMCKOBBIMU cucteMamu IHTepHeTa;

— U30UPATEITHHO OTHOCUTHCA K OMOJIOTHYECKON HH(POPMAIIHH, COACPIKAIIECICS B CPEICTBAX MacCOBOM MH(MOPMAIIHH.

JIMYHOCTHBIE Pe3y/abTAThl 00y4YeHUs

— @opMuUpOBaHKE YYBCTBA POCCUUCKON TpaKIaHCKON MEHTUYHOCTU: TATPUOTU3MA, JIIOOBU U yBakeHUst K OTe4ecTBY, YyBCTBA
ropIoCTH 3a cBOXO Ponuny;

— OCO3HAHHUE Y4Yal[MMUCS OTBETCTBEHHOCTH U J0ira nepen Ponunowu;

— OTBETCTBEHHOE OTHOIIIEHUE K 00YUYEHHUI0, TOTOBHOCTh U CIIOCOOHOCTH K CaMOOOPa30BaHUIO;



— ¢opMHUpOBaHNE MOTHBAITMN K 00YUYEHUIO U TTO3HAHUIO, OCO3HAHHOMY BBIOOPY OymyIiei mpodeccuu;

— CIOCOOHOCTh YYAIUXCS CTPOUTH JATbHEUIIYIO0 HHIUBUIYAIBHYIO TPACKTOPHUIO 0Opa3oBaHus Ha 0a3e OpUEHTAIIMU B MUPE
npodeccuii 1 mpodecCHOHATBHBIX TPEITOYTCHHIH;

— (hopmMupoBaHHE IETOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHOMN
MPaKTUKH;

— coOMIoZICHUE W TIpOTIaraH/Ia YYauMHCS IPABIIT TTOBEJACHUS B IPUPOJIE, MX YUaCTHUE B MMPUPOIOOXPAHHON IEATEIHLHOCTH,

— YMEHHE pean30BbIBATh TECOPETUUYECKUE MTO3HAHUS HA TPAKTHUKE;

— OCO3HaHME 3HAUYECHMS 00pa30BaHUs ISl IOBCEIHEBHOM KU3HU M OCO3HAHHBIN BBIOOD Mpodeccuu ydaiuMucs;

— CMOCOOHOCTD YYAIIUXCS TPOBOUTH PaOOTy HaJl OMIMOKAMHU /111 BHECEHHSI KOPPEKTUBOB B yCBaMBa€MbI€ 3HAHUS,

— TPUBUTH JIFOOOBH K MPUPOJIE, YYBCTBO YBAKEHUS K YUEHBIM, U3YUAIOIIUM KUBOTHBIA MUP, Pa3BUTh SCTETUYECKOE BOCIIPUSITHE
OOIIIEHUs C KUBBIMU OPTraHU3MAaMH;

— MpU3HAHUE YUYaAIIUMUCS IIpaBa KaXKJ0ro YeJoBeKka Ha COOCTBEHHOE apryMEHTHPOBAHHOE MHEHUE;

— TOTOBHOCTbH YYAIIUXCSl K CAMOCTOSITEIbHBIM MOCTYNKAM W aKTUBHBIM JEHCTBUAM Ha MPUPOI00XPAHUTEIIHHOM TOMPHUIIIE;

— YMEHHUE apryMEHTUPOBAHHO U 0OOCHOBAHHO OTCTaMBaTh CBOIO TOUKY 3PEHUS;

— KPUTUYHOE OTHOIIIEHUE K CBOMM MOCTYIKaM, OCO3HAHUE OTBETCTBEHHOCTH 33 UX PE3YIbTaThI;

— OCO3HAHHOE, YBAXXUTEJIbHOE U JOOPOKENATEIbHOE OTHOIICHHE K JAPYrOMYy YEJIOBEKY, €ro MHEHHIO, MHUPOBO33PEHHIO,
KYJBTYPE;

— OCO3HaHuE BaXHOCTU (OPMUPOBAHUS HKOJOTMUECKON KYJIbTYpbl Ha OCHOBE NPHU3HAHUS IIEHHOCTH JKM3HU BO BCeX €€
MPOSIBJICHUSIX U HEOOXOIMMOCTH OTBETCTBEHHOTO, OEPEKHOTO OTHOIIICHUS K OKpY>Kalollen cpefie;

— YMEHHE CJIyIIaTh U CJBIIATh IPYroe MHEHUE, BECTU JIUCKYCCHUIO, YMEHHE OMEepUpOBaTh (hakTaMu Kak JUIsl JOKa3aTelbCTBa,
TaK U JJIsl ONIPOBEPKEHHUSI CYILIECTBYIOIIETO MHEHUS.

Pe3eps (3 u)



Y4yeOHO-TEMAaTHUYECKHI IIJIAH

No Tewma (pa3zaen) KommuecTBo yacos
/11 10 Mporpamme
5 KJaace
1 JKuBoi1 opranusm: CTpOCHUE U U3YUYEHUE 8
2 MHuoroo0pa3ue KUBbIX OPTaHU3MOB 15
3 Cpena oOuTaHus KUBBIX OPTaHU3MOB 5
4 | Yenosek Ha 3emiie 6
6 xkiacc
1 | CtpoeHnue KUBBIX OPraHU3MOB 11
2 KuzHenesaTenbHOCTh OPraHUu3MOB 18
3 | Opranusm u cpena 2
Peseps 3
7 Kkiacc
BBenenue 4
1 | QapcTtBo bakrepuu 3
2 | HapctBo I'pubsI 4
3 | LapctBo PacTenus 16




4 | HapctBo XKuBoTHBIE 38
5 | Bupychl 2

3aKIIIOueHUE 1

8 kuacc

1 | MecTo uenoBeka B CUCTEME OPTaHUYECKOTO MUpa 2
2 | [IpoucxoxaeHre 4enoBeKa 2
3 | KpaTtkas ucropust pa3BUTHS 3HAaHUI O CTPOCHHUH U QYHKITUSX OpraHU3Ma YeJI0OBeKa 2
4 | O6muii 0630p cTpoeHUs U PYHKIUN OpraHu3Ma YejJoBeKa 4
5 Koopaunanus u peryssnus 10
6 | Omopa u IBWKCHHE 8
7/ | BuytpenHss cpeqa opranusma 3
8 | Tpaucmoprt BemiecTB 4
9 | IpixaHue 5
10 | IlummeBapenue 5
11 | OGMeH BelecTB U YHEPTUU 2
12 | Beinenenue 2
13 | ITokpoBsI Tena 3
14 | Pa3MHOXXEHHE U pa3BUTHE 3




15 | Beicmias HepBHas AEATENBHOCTD 3)
16 | YenoBek u ero 370pOBbE 4
Peseps 4
9 kiace
BBenenue 3
1 | CtpykrypHas opranu3anus *KUBbIX OPraHU3MOB 11
2 | Pa3aMHOXeHME U UHAUBUYAJIbHOE PAa3BUTHE OPraHU3MOB 5
3 | HacnenctBeHHOCTh U MBMEHYMBOCTh OPTraHU3MOB 17
4 | DBoIONHS KUBOTO MHUpa Ha 3emiie 19
5 | BaumooTHomeHus opranusmMa u cpeibl. OCHOBBI IKOJIOTUU 8
Peseps 3




IlepeyeHb NpUJIOKEHUIH

1. YMK u D0P no 6uonoruu. [puioxenne Nel.
2. CucreMa OrleHMBaHUS TIPEMETHBIX PE3yJILTaToB 1o Oronioruu. [ Iprnoskerne No2.
3. KontponsHo-u3MepuTebHbie MaTepraibl 1o Ouosoruu. [punoxenue Ne3.



