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IlosicHuTENBbHAS 3aITHCKA
Pabovas nporpamMmMa 1mo OHOJOTHM OCHOBHOI'O 00IIEro oOpa3oBaHus JUii 5 — 9 KIacCcOB COCTaBJICHA Ha

OCHOBE:
1. ®enepanbuplii 3akoH Poccuiickoit ®enepaumu or 29 nekabps 2012 1. Ne 273-03 «O6
obpazoBannu B Poccuiickoit @eneparmmy» (B peqakuy U3MEHEHUH U JOMOTHESHUH ).
2. ®DenepaibHBIA TOCYIapCTBEHHBIN 00pa3oBaTEeNbHBIN CTAaHAAPT OCHOBHOTO OOIIEro o0pa3oBaHMUS,

YTBEep KIEHHBIN puKa3oM MuHHUCTEepcTBa 00pa3oBanHus U Hayku Poccuiickoit @exepannu ot 17.12.2010 1. Ne1897
(B pemakuny M3MEHEHUH U TOTIOHEHUH).
3. OenepalbHBIA MEpeYeHb YUECOHWKOB, PEKOMEHIOBAHHBIX (IOMYIICHHBIX) K HCIOJH30BAHUIO B
00pa3oBaTeTFHOM TIporiecce B 00pa30BaTENbHBIX YUPEKICHILIX, PEATTM3YONIINX IPOTrPaMMBI 00IIero 00pa3oBaHHs.
Jluaus YMK «Cdepa xu3nn» (KOHIEeHTPHYeCKHil BapuaHT). B nuHMIO BXOJAT clienyonye Y4eOHUKY:
e H. U. Conun, A. A. Ilnemakos. buonorus. Beenenne B ouonoruto. 5 knacc (M 1025 ¢ @edepanvrhom
nepeune, Ipuroscenue Ne 1);
H. U. Conun. Buonorust. )Kupoii opranusm. 6 knacc (Ne 1026);
B. B. 3axapos, H.U. Conun. buosorus. Maoroo6pasue »HUBbIX OpraHu3MoB. 7 kiacc (Ne 1027);
H. W. Conun, M. P. Canun. Buonorus. Yenosek. 8 knacc (Ne 1028);
C.T. Mamosnros, B. b. 3axapos, U. b. Aradonosa, H. 1. Connn. buonorus. Obuire 3akoHOMepHOCTH. 9
Kinacc (M 1029).
Ienplo maHHOW MporpamMMbl Mo Ouonoruu it 5 — 9 knaccoB ABJISIETCA OCBOCHUE 3HAHWI O KUBOU
NpUPOJE M NPUCYIIUX € 3aKOHOMEPHOCTSIX; CTPOCHHH, YKUZHENCSITENbHOCTH U Cpeoo0pasyronield poin >KUBBIX
OpPTraHM3MOB; UYENIOBEKE Kak OHOCOIMAIbHOM CYIIECTBE; O pOJIM OWOJOTMYECKOH HAayKH B HPaKTHYECKOH
JIeSATENBHOCTH JIIOJEH; METOAAX IIO3HAHMSI )KUBOM IIPUPOJBI.

Sagaumn:

1. Pa3BuTh mo3HaBaTEIbHBIC, MHTEIUICKTYAJIbHBIC, TBOPUSCKHE CIIOCOOHOCTH YYaIIMXCSl B NPOIECCE NPOBEICHUS
HaOIONEHUH 32 JKUBBIMHA OPTaHU3MaMH, OMOJIOTMYECKHX 3KCIEPHMEHTOB, PAOOTHI C Pa3MYHBIMH HNCTOYHHKAMH
HHPOPMALINY;

2. Hay4nTb NpUMEHATH IIOJyYCHHBIC 3HAHUSA M YMEHHA B IIPAKTUUECKOMN XKH3HU.

3. BocnuThIBaTh NO3UTHBHOE IIEHHOCTHOE OTHOIICHHE K JKUBOHM NMPHPOJE, COOCTBEHHOMY 3JI0POBBIO M 3/I0POBBIO
JpYI'UX JIIOAEH; KylbTYPY IIOBEACHHUS B IIPUPOJE;

4. ®opmHpoBaTh yBaXKHUTEIHHOE OTHOLIEHUs K ceOe, cBoeMy 00pa3y, CTpeMIIEHHE COXPAaHUTh BHYTPEHHUE CHIIBI,
YMEHUE DPCAJIbHO OLCHUBATHL PE3YJIbTAThI CcBOCH JACATCIBHOCTH B COOTBCTCTBUM C YPOBHEM H COCTOAHHUEM
HCI/IXOq)I/I?)I/I‘-IeCKOFO 1 UHTCJIJICKTYAJIbHOT'O Pa3BUTHA,

5. ®opmupoBaTh TaKMe HPABCTBEHHBIX KA4ECTB JMYHOCTH, KaK TEPIICHHE, MUJIOCEPKe, TPYAOI00He, JII0O0Bb K
POAHOMY Kparo.

MertanpeamMeTHbIe CBS3M BBIIOJHAIOT B 0OydeHHMH Owonoruum psp  QyHKOIMHA. MeTomonorndeckas
(yHKIMS BBIp@KEHa B TOM, YTO TOJBKO HAa MX OCHOBE BO3MOXKHO (POPMHPOBAHME Y YHYAIIUXCS IHAICKTHKO-
MaTepUaTUCTHUECKUX B3IJISJ0OB Ha TPHUPOAY, COBPEMEHHBIX IIPEJCTaBICHHH O €€ IIEIOCTHOCTH W pa3BUTHH,
MIOCKOJIbKY METAlpeMETHBIC CBSI3H CIIOCOOCTBYIOT OTPaXCHHIO B OOyYEHHM METOHOJIOTHMH COBPEMEHHOTO
€CTECTBO3HAHUsI, KOTOPOE PA3BUBACTCS 10 JIMHUM MHTETPALMN HJICH 1 METOJIOB C MO3HIMI CHCTEMHOTO IOJX0JIa K
IO3HAHUIO [IPUPOLBI.

Ob6pa3zoBarenbHas (YHKIUS METANpPEAMETHBIX CBS3€H COCTOMT B TOM, YTO C HMX IOMOIIBI) YUUTEIh
ouosiornu (HOPMHUPYET TaKWE KayecTBa 3HAHUN ydaIlUXCs, KaK CHCTEMHOCTh, TIIyOMHA, OCO3HAHHOCTh, THOKOCTb.
MertanpeaMeTHbIE CBSI3M BBICTYMAIOT KAaK CPEJICTBO PA3BUTHUS OMOJIOTHYECKUX MOHATHH, CIOCOOCTBYIOT YCBOCHHUIO
CBsI3EH MEXAYy HUMHU U 06L[II/IMI/I €CTCCTBCHHOHAYYHBIMU IMOHATUAMU.

PaSBI/IBa}OIlIaSI (byHKI_[I/ISI METANPEAMETHBIX CBsI3EH ONPCACIIACTCA HX POJIBIO B PA3BUTHUU CUCTEMHOTO U
TBOPUYECKOTO MBIIUICHHS yJaluxcs, B (JOPMHPOBAHMM MX IIO3HABATENILHOM AaKTUBHOCTH, CaMOCTOSITEIILHOCTH M
MHTEpeca K IO3HAHWIO TNPHUPOIBL. MeTanpeaMeTHbIe CBA3M IIOMOTAlOT IPEOJOJIETh IMPEAMETHYI0 HHEPTHOCTB
MBIIIIEHUS U PaCHIMPSIOT KPYro30p YJaIuXxcsl.

BocruteiBatommas GpyHKInS MeTarpeaAMETHBIX CBS3eH BBIpaXKGHa B MX COJICHCTBHM BCEM HANpPaBICHHAM
BOCIIMTAHMS MIKOJIFHUKOB B 00y4e€HHN OWOJIOTH. YUHUTeNlhb ONOJIOTHH, ONUPASCh HAa CBSI3M C APYTUMH IIPEAMETAMH,
peanu3yeT KOMIIEKCHBIN MOAXO0] K BOCIIUTAHHUIO.

MecTo npeaMera B y4eGHOM IIaHe:

Ha usyuenwue npenmera oTBoauTCs: 5 Kinacce — 1 yac B Heneno; 6 kiacc — 1 yac B Henento, 7 kiacc — 1 4yac
B Hezenro, 8 kimacc — 2 vaca B Helenmro, 9 kiacc — 2 4aca B Hemenmo. Takum oOpasom, coaepkaHue Kypca B 5-9
KJIaccax OCHOBHOHM WIKOJIBI  MPEACTAaBIsIET CO0OM BakKHOE HEOThEMJIEMOE 3BEHO B CHUCTEME HENpephIBHOTO
Omosornyeckoro 00pa3oBaHMA, SBJIIOIIEECS OCHOBOM JUIA TOCHEAYIOMEH YpPOBHEBOW W MPOQIIBHON
T epeHITHaIIN.

OOy4eHue OHMOJIOTHHM OCYIIECTBIIICTCS Ha OCHOBE NPOIIEIEBTHYECKOro Kypca «OKpyXKalomuil Mup»
HavyaJIbHOM IIKOJIBI M IPEEMCTBEHHOTO Pa3BUTHS OMOJIOTHYECKUX OHATHH, YCBOGHHBIX yJaIuMHucCs 1 -4 Ki1accos.

B ocHOBe Kypca JTeXHUT KOHIIEHTPHUYECKHUI TPUHIIMIT IIOCTPOCHUS 00yUIeHUs.



. Tlaanupyemble pe3yabTaThl 0CBOEHHS Y4eOHOro kypca «buosaorusi», 5-9 kiaaccesr (PI'OC).

TpeboBanus K pe3yabTaTaM OCBOCHHS Kypca OHOJOTHH B OCHOBHOHM IIKOJIC OIPEAEISAIOTCS KITIOYEBBIMU
3ajadyaMu  o0mero oO0pa3oBaHMA, OTPAKAIOMMMU HHIWBHAYalbHBIE, OOLIECTBEHHBIC M TOCYAapCTBEHHBIC
MOTPEOHOCTH, M BKIIOYAIOT JWYHOCTHBIE, METAIIPEAMETHBIE M MPEAMETHBIC PE3yIbTaThl OCBOCHUS IPEIMETa.
JIMYHOCTHBIMM pe3yJIbTaTaMU U3Y4eHHs IpeMeTa « BHONOTHs) SIBISIFOTCS CIEAYIOINE YMEHHUS:

5-6 kmacchl:

- Oco3HaBaTh €AMHCTBO M IEJIOCTHOCTh OKPYXKAIOLIET0 MHUPA, BO3MOXKHOCTH €ro I03HaBaEMOCTH M
00BSICHUMOCTH Ha OCHOBE JIOCTHI)KCHUH HAYKH;

- [locTenenHo BeICTpanBaTh COOCTBEHHOE [IEIOCTHOE MHUPOBO33PEHHE;

- Oco3HaBaThk NOTPEOHOCTH ¥ TOTOBHOCTH K CAMOOOPa30BaHMUIO, B TOM YHCJIE U B PAMKaX CaMOCTOSTENILHOM
JEeATEIIFHOCTH BHE IIIKOJIBI;

- O1leHUBATH KU3HEHHBIE CUTYAIH C TOYKH 3PEHUsI 6€30I1acHOT0 00pa3a KHU3HU U COXPAaHEHUS 3/I0POBbS;

- O1leHUBATh SKOJIOTHIECKUI PUCK B3aNMOOTHOIICHUI YEJIOBEKA U IPUPO/IBL;

- @opMHpOBaTh 3KOJIOTHYECKOE MBIIUICHHE: YMEHHIE OIEHUBATH CBOIO JEATEIBHOCTD U MOCTYIKH APYTUX
JFOJICH C TOYKH 3PEHUS] COXPAHEHHS OKPYXKAIOIIEH Cpelbl — rapaHTa XXH3HU U OJIaronorydus Jrojei Ha 3emie.

7-9 kaaccel:

- IlocreneHHo BbIcTpauBaTh COOCTBEHHOE LIEJIOCTHOE MHPOBO33PEHHE;

— Oco3HaBaTh COBPEMEHHOE MHOI000pa3ue THIIOB MHPOBO33PEHHMs, OOIIECTBEHHBIX, PEIUTHO3HBIX,
ATEUCTUYECKHX, KyJIbTYPHBIX TPAIULUI, KOTOPBIE ONPEEISIOT Pa3Hble 00BSICHEHNUS IPOUCXOAAIIETO B MUPE;

— C yd4eToM 3TOro MHOTrooOpa3usi TOCTEIEHHO BhIpabaThIBaTh CBOM COOCTBEHHBIE OTBETHI HA OCHOBHBIE
JKM3HEHHBIE BOMPOCHI, KOTOPHIE CTABUT JINYHBIN >KU3HEHHBI OIIBIT;

— YunThCs NIPU3HABATh NPOTUBOPEUNBOCTD U HE3aBEPIICHHOCTh CBOMX B3IIAJOB Ha MUP, BO3MOXKHOCTD UX
W3MCHCHNS;

- VUuTbCS HWCIONB30BaTh CBOM B3MIAABI Ha MHpP Ul OOBSICHEHMS DPA3MMYHBIX CUTyalWH, peIIeHUsS
BO3HUKAIOIIUX MPOOIEM M N3BJICUCHUS )KU3HECHHBIX YPOKOB;

- Oco3HaBaTh CBOM MHTEPECHI, HAXOAWTh M M3ydyaTh B y4eOHHMKax IO pa3sHbIM IpeAMeTaM Marepuai (u3
MaKCHMyMa), IMEIOINI OTHOIIEHHE K CBOMM MHTEpEcaM;

- Hcnomp3oBaTh CBOM HWHTEpecHhl Uil BHIOOpa HMHAMBUAYaJbHOW 00pa30oBaTeNIbHOW TPaeKTOPHH,
MOTEHIMAJIbHOW Oy yIIel mpoeccur 1 COOTBETCTBYIOLIETO MPO(UILHOTO 00pa30BaHMsL;

- [IpnoOpeTtaTh ONBIT y4acTHsi B JieyiaX, IPUHOCSIIHX MOJIb3Y JIIOISIM;

- YYUTBhCS CaMOCTOSTEIBHO BBIOMPATh CTHIIb IIOBEACHUS, MPUBBIYKH, 00cCIIeYrBaONIHe Oe30MacHbIi 00pa3
JKM3HU M COXPaHEHHE 3I0POBbSI — CBOETO, a TaK K€ OJIM3KUX JII0JEH 1 OKPYKAIOLINX;

- YUHUTBCS CaMOCTOSITENIbHO HPOTHUBOCTOSITH CUTYalUsIM, MPOBOLMPYIOMIMM Ha MOCTYIKH, KOTOpBIE
YTPOKaroT 6E30IMACHOCTH H 340POBbIO;

- BpIOuparh MOCTYIKH, HalleJICHHbIE Ha COXpaHEHHE M Oepe)XHOe OTHOUIEHHE K INPHPOAE, OCOOEHHO
JKMBOM, HM30eras NMPOTHBOIOJIOXHBIX MOCTYIKOB, IOCTENIEHHO ydyach M OCBauBas CTPATEruio palOHAIBLHOTO
MPUPOJIOTIONB30BaHNS;

- Yuurecs yOexmaTb APYIHX JOJeH B HEOOXOIMMOCTH OBJQJICHHS CTpaTerHedl pannoHalbHOTO
MPUPOJIOTIONB30BaHNS;

- Hcnosb30BaTh 9KOJI0TMYECKOE MBIIIICHHE Uil BBIOOpa CTpaTerui cOOCTBEHHOTO IOBEJICHUS B KaUeCTBe
OJTHOI1 U3 IIEHHOCTHBIX YCTaHOBOK.

MeranpeaMeTHBIMH  pe3ylibTaTaMu HM3yueHHs mnpeamera «buonorus» sBisercs  (OpMUpOBaHHE
YHHUBEPCAJIBHBIX yueOHbIX neiicTuit (Y'Y [I).

PerynsaruBubie YY /1.

5-6-ii kJacchl:

- CamMocrosATenbHO OOHApYKMBAaTh U (OPMYIHPOBaTh yueOHYIO MpoOieMy, OnpeaeNsiTh 1edb ydeOHOH
JIeITeIIbHOCTH, BEIOMPATh TEMY IPOEKTa;

- BeiiuraTs Bepcun pemeHus npoodIeMbl, 0CO3HaBaTh KOHEUHBIH Pe3yIbTaT, BRIOMPATh U3 MPEAI0KEHHbBIX
Y MCKaTh CAMOCTOSITEIIBHO CPEJICTBA JIOCTIDKEHUS LIEIH;

- CocraBisaTh (MHANBUAYAIBHO WM B TPYIIIE) IUIaH PENICHNUs IPOOIeMBI (BBITOIHEHUS ITPOEKTA);

- Pabotas mo muaHy, CBEpATH CBOM JACHCTBHS C IENBIO M, IPH HEOOXOIMMOCTH, HCIPABIATH OIIHOKH
CaMOCTOSATEIbHO;

- B auasnore ¢ yuuTesnem COBEpILCHCTBOBATh CAMOCTOSTENIHHO BEIPA0OTAHHBIE KPUTEPUH OLICHKH.

7-9-ii kaccwI:

- CamocTosTesHO 00HAPY)XUBATh M (POPMYIHPOBATH MPOOIEMY B KIIACCHON M MHIMBHYaIbHON ydeOHOH
JIeITeIbHOCTH;

- BeiuraTs Bepcun pemeHus npoodieMbl, OCO3HaBaTh KOHEYHBIH Pe3yJIbTaT, BRIOMPATh U3 MPEAI0KEHHbBIX
Y HCKaTh CAMOCTOSITEJIBHO CPEJICTBA JIOCTIKEHUS LIeJIH;

- CocraBisaTh (MHAMBUAYAIbHO WM B TPYIIIIE) IUIaH PEICHNUs IPOOIEMBI (BBIITOJHEHUS ITPOEKTA);

- Iloxbupats K Kax0¥ pobieMe (3a7ade) aeKBaTHYIO €l TEOPETHUECKYIO MOJIEIIb;



- Paboras mo TpemIOKEHHOMY M CaMOCTOSITENIPHO COCTaBJICHHOMY IUIaHy, HCIOJb30BaTh HApALy C
OCHOBHBIMH U JOTIOJIHUTENILHBIE CPEACTBA (CIIPaBOYHAS JINTEPATYPA, CIOXKHBIE TPHOOPHI, KOMITBIOTED);

- IlnarnpoBaTh CBOXO MHAMBHIYAIBHYIO 00pa30BaTEIbHYIO TPACKTOPHIO;

- PaboTtath m0 €aMOCTOSTENBHO COCTAaBICHHOMY IUIaHy, CBEpSSICH C HMUM M IENbIO ACATEIHHOCTH,
WCTIPABIIISA OITNOKH, HCITONB3YsI CAMOCTOATENEHO TOJO0paHHbIE CcpeAcTBa (B TOM uncie U MHTepHeT);

- CBOOOJHO TOJH30BATHECS BHIPAOOTAHHBIMH KPHUTEPUSIMH OLEHKH M CAMOOIICHKH, MCXOAA U3 LENH U
MMEIOIINXCSl KPUTEPHEB, Pa3iiyas pe3yJsibTaT U CIIocoObI ICHCTBUIA;

- B xoze mpezcraBiieHns IPOEKTa AaBaTh OLIEHKY €TI0 pe3ysbTaTam;

- CaMOCTOSITEIFHO OCO3HAaBaTh IPHYMHBI CBOETO YCIeXa MM Heycliexa U HaXOIUTh CIocoObl BBIXOJa U3
CHUTYallH Heycliexa;

- YMeTh OLIEHUTH CTEIEeHb YCIICITHOCTH CBOEH MHIMBUAYaIbHOH 00pa3oBaTeIbHOM e TeIbHOCTH;

- JlaBaTh OLIEHKY CBOMM JIMYHOCTHBIM KayecTBaM M 4YepTaM XapakTepa («KakoB si»), OINpPENeiiTh
HAIPaBJIECHUSI CBOETO PA3BUTHS (KKaKUM 51 XOTY CTaTh», «9TO MHE I 3TOTO HAZO CHIENATh»);

- CpenctBoM GopMUpPOBaHUS PETYIATUBHBIX Y Y]l cay)kaT TEXHOJOTHS MPOOJIEMHOTO AMajora Ha 3Tare
W3ydeHIsI HOBOTO MaTepraa U TEXHOJIOTHS OIICHUBAaHUS 00pa30BaTENbHBIX TOCTIDKEHUH (YUeOHBIX YCIIEXOB).

Ilo3naBarenbnbie YY/I.

5-6-if kJacchl:

- AHaIM3UPOBaTh, CPAaBHUBATH, KIACCU(HUIIIPOBATH U 00001maTh (haKTHl U SBICHIS,

- BBISIBISITE IPHYMHBL U CIIEACTBUS IPOCTHIX SIBICHHM;

- OcCylIecTBISITh CpPaBHEHHE, CEPUALMIO M KIACCU(HKALMIO, CaMOCTOSTEIFHO BBIOMpas OCHOBaHHS W
KPHUTEPHH JUIsl YKa3aHHBIX JIOTHUECKHUX OIEPaLUil; CTPOUTH KJIaCCU(HUKALUIO Ha OCHOBE JUXOTOMUYECKOTO JIEJICHUS
(Ha OCHOBE OTpHILIAHUS);

- CTpouTh JIOTHYECKOE pacCyKACHHE, BKIIOYAIOIee YCTAHOBICHNE TPUYHHHO-CIICICTBEHHBIX CBS3Ci;

- Co31aBaTh CXeMaTHYECKHE MOJICIH C BBIICIICHHEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTa;

- CocCTaBIsTh TE€3UCHI, PA3ITMYHbIC BU/IBI INIAHOB (IIPOCTHIX, CIOXKHBIX U T.IL.);

- [IpeoOpa3oBbIBaTh HHPOPMALIUIO W3 OJHOTO BHIA B APYToi (TaOIUIy B TEKCT H TIP.);

- BerunteiBaTh BCce ypOBHH TEKCTOBOI nH(pOpManny;

- YMeTh onpeneniaTh BO3MOXHbBIE HCTOYHUKN HEOOXOINMBIX CBEJCHUH, MPOU3BOIUTE MONCK HH(OPMAIIWH,
aHATM3MPOBATH U OLICHUBATh €€ JOCTOBEPHOCTD.

7-9-i1 kJ1acehl:

- AHaJM3MPOBATh, CPABHUBATH, KIACCH(UIIMPOBATh 1 00001IaTh TOHSATHS:

— JlaBaTh omnpenelieHHE IIOHATHSIM Ha OCHOBE HM3YYEHHOTO Ha pas3JIMuHBIX MpeAMeTax y4eOHOro
Mmarepuana;

— OCylIecTBIISTD JIOTHUECKYIO OIIEPALIUI0 YCTAaHOBIICHHS POJIO-BUIOBBIX OTHOLICHHIA;

— O0600uare MOHATUS — OCYLIECTBIATH JIOTHUECKYIO OIEpallHI0 Iepexoja OT IOHSITHA C MEHBIIUM
00BEMOM K TTOHATHIO C OOJBIITUM 00BEMOM;

- CTpOHTH JIOTHYECKOE pacCy’kAE€HHE, BKIIOYAIOIIEe YCTAHOBICHHUE IPUIMHHO-CIIEICTBEHHBIX CBSI3€H;

- CozziaBaTh MOZENH C BBIZIETICHUEM CYIIECTBEHHBIX XapaKTEPUCTHK 00BEKTa, MPeoOpa3oBbIBATH MOJICIH C
LETIbIO BEISBIICHUS OOIIMX 3aKOHOB, ONPEIEISIOINX JaHHYIO IPEAMETHYIO 00JIacTh;

- [IpeacTaBnsiTe MHPOPMALHNIO B BUAE KOHCIIEKTOB, TAOJIHII, CXeM, rpadukos;

- IIpeoOpa3oBbiBaTh MHPOPMAILIMIO W3 OJHOTO BHIA B IPYroil M BEIOMpATH YHOOHYIO IS cedst popmy
(ukcauu U npeacraBieHnss HHGOPMaIHH;

- [IpeacTaBisiTe MHGOPMAIHMIO B ONTUMAILHOM (hOpME B 3aBUCMMOCTH OT aJipecara;

- IloHuMasi mo3uLMIO JPYroro, pasziv4yaTh B €ro pedd MHeHHe (TOYKY 3pEHHs), JI0Ka3aTelbCTBO
(aprymeHTsI), paKThl, TUIIOTE3bI, AKCHOMBI, TCOPUH;

- CaMOCTOSITENbHO — HCIIONb30BaTh — pasziM4yHble BHIBl  UYTCHUs  (M3ydarollee, HPOCMOTPOBOE,
03HAaKOMUTEJBHOE, IONCKOBOE), ITPUEMBbI CITyLIaHUS;

- CamoMy co3maBaTh MCTOYHHMKM MH(OpManWHM pa3HOTO THIIA M A Pa3HBIX ayJUTOPHH, COOI0AaTh
MH()OPMALMOHHYIO TUT'HEHY M MpaBUia HHPOPMAIIMOHHOH 0€3011acHOCTH;

- YMeTb HCIOJBb30BaTh KOMITBIOTEPHBIE M KOMMYHHKAIlMOHHBIE TEXHOJIOTMH KaK WHCTPYMEHT JUIs
JOCTHXEHUSI CBOUX IIEJIeH;

- YMmerp BbIOMpaTh a/JEKBaTHBIC 3ajade WHCTPYMEHTAJbHBIC IIPOrPaMMHO-AMIAPATHBIE CPEICTBA H

CEepBUCHI.

KommyHnuxkarususbie YY/I.

5-6-ii K1acChlI:

- CaMoCTOSTENIbHO OPraHW30BBIBATH yueOHOE B3aMMOJICHCTBHE B IpyIine (ONpeessiTh o0IIne 1eH, PacipenessiTh
PO, JOrOBapUBaThCs APYT C APYrOM U T.J.).

7-9-ii kaccwI:

- OTcranBasi CBOIO TOUKY 3pEHHS, IPUBOJIUTH apTyMEHTBI, TIOATBEPXKIast UX (paKTaMHu;

- B amckyccum ymeThb BBIIBHHYTH KOHTPapryMEHTHI, mepedpa3upoBaTh CBOIO MBICHIE (BJaJEHHE MEXaHH3MOM
9KBUBAJICHTHBIX 3aMEH);

- Y4uThCS KPUTHYHO OTHOCHUTHCS K CBOEMY MHEHHIO, C JJOCTOMHCTBOM IPU3HABATh OIIMOOYHOCTH CBOETO MHEHHS
(ecnn OHO TaKOBO) M KOPPEKTUPOBATH €r'0;



- Ilonumasi MO3WIKIO APYTOTO, pa3audaTh B €r0 pedd MHEHHE (TOYKY 3peHUs), IO0Ka3aTelIbCTBa (apryMeEHTHI),
(hakTHI, THIIOTE3BI, aKCHOMBI, TEOPHH,

- YMeTh B3IIIIHYTh Ha CUTYaLUIO C MHOW TTO3UINH 1 IOTOBAPUBATHCS C JIFOABMH WHBIX TTO3ULHNI.

CpenctBoM (popMupoBaHHS KOMMYHHUKATHBHEIX Y Y]] Ciry’kaT TeXHOJIOTHA MPOOIEMHOTO AUaIora (o0yKIaromui
¥ TIOABOASIINIT ANAJIOT) M OpraHU3anys paboThl B MalbIX TPYINIaxX, a TAKKE HCIIOIb30BAaHUE HA yPOKaX 3JIEMEHTOB
TEXHOJIOTUH NPOJYKTHBHOTO YTCHHSI.

IIpenMeTHBIMH pe3yJIbTaTAMHU U3y4YEHUs IpeaMeTa «BbHoIorusy SBISIOTCS CleTyIONe YMEHUS:

5-if kmacc:

— Onpezensits posib B IPUPOJIE PA3INIHBIX TPYIIT OPraHU3MOB;

— OOBSCHATH POJIb )KUBBIX OPTaHU3MOB B KPYTOBOPOTE BEIIECTB AKOCHCTEMBI;

— IIpuBoUTE IPUMEPHI IPUCTIOCOOJICHUH OPIaHU3MOB K CpeJie 00MTaHMs U OOBSCHSTH UX 3HAUCHHE;

— HaxoauTb uepThl, CBUAETENLCTBYIOMINE 00 YCJIOKHEHHH JXMBBIX OPraHW3MOB IO CPAaBHEHUIO C TpEIKaMH, U
JIaBaTh UM OOBSICHEHNUE; — OOBSICHATH PUCIIOCOONICHNS HA PA3HBIX CTAANAX )KU3HEHHBIX IIUKIIOB;

— OOBSACHATH 3HAYCHHE )KUBBIX OPTaHU3MOB B )KU3HH U XO3IHCTBE YCIIOBEKA,

— IlepedncrATs OTINYHUTENBHBIE CBOWCTBA JKUBOTO;

— Paznmmuare (o Tabnwile) OCHOBHBIE TPYIIIBI KUBBIX OPraHU3MOB (OakTepwuu: Oe3biOcpHBIC, SIEPHBIC: TPUOEI,
pacTeHus,, JKMBOTHBIE) M OCHOBHBIC TPYNIBl PAcTCHWH (BOJOPOCIH, MXH, XBOILIW, IUIAyHBI, MalOPOTHUKH,
TOJIOCEMEHHBIE U IBETKOBBIE);

— OmnpenensiTe OCHOBHBIE OpraHbl pacTeHHH (YacTHW KIETKH); — OOBSCHITH CTPOGHHE M >KU3HEIESTeNLHOCTH
W3y4YEeHHBIX TPYIIN JKUBBIX OPraHU3MOB (OaKkTepwH, TPHOBI, BOJOPOCIH, MXH, XBOLIM, IUIAYHBI, MANOPOTHHKH,
TOJIOCEMEHHBIE U I[BETKOBBIE);

— IlonnMaTh CMBICTT 6I/IOJ'IOFI/I‘~IeCKI/IX TCPMUHOB;

— XapakTepu3oBaTh METOAbI OMOJOrMYecKoW Hayku (HaOJIOJeHUE, CpaBHEHHE, SKCIIEPHMEHT, U3MEPEHUE) U UX
POJIb B TO3HAHHUH JKUBOM NPUPOJIBL;

— IIpoBoauTH OMOOTHMYECKNE OTBITH M SKCTIEPUMEHTHI I OOBSCHATH UX PE3YJITATHI;

- Ilonp30oBaThCsl yBEIMUYUTENBHBIMA TIPHOOPAMH M HMETh AJIEMEHTAPHBIC HABBIKUM NPHUTOTOBICHHS M W3y4YCHUS
MpenapaToB;

— Hcnonp30Bath 3HaHUA ONOJIOTHH IIPU COOTIOICHNH MIPABUJI IIOBCEAHEBHOM I'MT'HEHBI.

6-# kaace:

— OOBSICHATH POJIb PACTEHUI B COOOIIECTBAX U X B3aUMHOE BIUSHHE APYT HA APYTa;

— IIpuBoUTE IPUMEPHI TPUCTIOCOOIEHHH IBETKOBBIX PACTEHUH K cpesie OOUTAaHUs U OOBSICHATh UX 3HAYCHUE;

- HaXOZ[I/ITL YE€pThl, CBUACTCILCTBYIOINC 06 YCIIOKHCHUHN KUBBIX OPTaHU3MOB IO CPaBHCHUIO C IPECAKaMH, U
JlaBaTh UM OOBSCHEHHE;

— OOBACHATH HpI/ICHOCO6HeHI/Iﬂ Ha pa3HbIX CTaAUAX KU3HCHHBIX HUKJIOB,

— O6T)SICHHTI) 3HAUYCHUEC IBECTKOBBIX paCTeHI/Iﬁ B ’KM3HH U XO3SMCTBE YEJIOBEKA: HAa3bIBATh BaXKHEHIIINE KYyJbTYPHBIC U
JIEKapCTBEHHBIC PACTEHUSI CBOCH MECTHOCTH;

— Pa3nmuaTh IBETKOBBIE pacTeHMs, OAHOJONBHBIE M JBYAOJbHBIE, NPUBOAUTH MPUMEPHl PACTEHUH H3YyYCHHBIX
CEMEHCTB [IBETKOBBIX pacTeHHH (MaKCHMyM — Ha3bIBaTh XapaKTEPHbIE IPU3HAKN [BETKOBBIX PACTCHHH N3yYECHHBIX
CEMEHCTR);

— OmpenenaTs OCHOBHBIE OPTaHbl PACTEHHUH (JIHMCT, CTeOeb, IIBETOK, KOPEHb);

— OOBSCHATH CTPOCHHUE U KHU3HEACATEIHHOCTh IBETKOBOT'O PAaCTCHUS;

— IToHMMAaTEL CMBICT OMOJIOTHYECKUX TCPMHUHOB;

— IIpoBouTE OHONOTHYECKHE ONBITHI U SKCIIEPUMEHTHI U OOBSICHSITh UX PE3yJIbTaThl;

— Coburo1aTh U O0BSACHITH [TPAaBUJIA MOBEICHUS B TIPUPOJIC.

7-if knace:

— Omnpenenats poiib B IPUPOJIE U3YIEHHBIX IPYIII KUBOTHBIX;

— [IpuBoMTE IPHMEPHI PUCTIOCOOIICHUH JKUBOTHBIX K CpeJie OOMTaHMs U OOBSCHSTH UX 3HAUYCHHE;

— HaxoanTb 4epThl, CBUAETENLCTBYIOMNE 00 YCIOKHEHHH XHBOTHBIX 110 CPAaBHEHMIO C MPEAKaMH, U AaBaThb UM
00BsICHEHHE;

— OOBACHATH MIPUCTIOCOOICHUS HA Pa3HBIX CTaIUIX KU3HEHHBIX IIUKJIOB;

— OOBACHATH 3HAUYEHHE )XKUBOTHBIX B )KH3HU U XO3SHCTBE YEJIOBEKA;
— IlpuBoauTh pUMEpPHI M XapaKTepH30BaTh BAXKHBIX IS )KU3HH M XO3SHCTBA 4YENIOBEKA KMBOTHBIX (oOHMTaTenei
KUJINI, TapasuToB, MNEPECHOCYHUKOB 60H63Heﬁ, HaCGKOMBIX-OHBIHHTeHCﬁ, O6I]_ICCTBCHHBIX U KPOBOCOCYHINX
HAaCC€KOMBIX, IPOMBICIIOBBIX p]:.l6, OXOTHUYBC-TIPOMBICJIOBBIX MTHUIl W 3Bepe171, JOMAIIHUX >XHBOTHBIX H Hp) Ha
IprMepe CBOEH MECTHOCTH, OOBSICHATh UX 3HAUCHHE;

— Paznpuate (1o Tabnuiie) OCHOBHBIE TPYMIBI KUBOTHBIX (TIPOCTEHINE, THIBI KHIIEYHONOJIOCTHBIX, IUIOCKHX,
KPYTJIBIX ¥ KOJIBYATHIX YE€PBEH, MOJUIIOCKOB, YWICHHCTOHOTHX (B T. 4. KJIACCHI PAKOOOPA3HBIX, HACEKOMBIX, TAyYKOB),
XOpAaOBBIX (B T. 4. KJIaCChI pBI6, 3€MHOBO/JIHBIX, ITPECMBIKAOIUXCA, IITHUIL U MHCKO]’[I/ITaIOHH/IX);
— OOBSCHATH CTPOEHHE U >KU3HEIEATENLHOCTh U3YyUYEeHHBIX T'PYIII KMBOTHBIX (IIPOCTEHIINE, KUIIEYHOIIOJIOCTHEIE,
IUIOCKUE, KPYTJble W KOJNbYAThle YEPBH, MOJUIFOCKH, WIEHHUCTOHOTHE (B T. Y. PaKOOOpa3HbIe, HACEKOMBIE, MAyKH),
XOPJOBBIE (B T. Y. pHIOBI, 3¢ MHOBO/IHBIE, IPECMBIKAIOIINECS, IITHIIBI M MJIEKOIINTAIOINE);
— XapakTepr30BaTh OCHOBHBIE SKOJIOTMYECKUE IPYIITEI N3yYEHHBIX TPYIIIT )KUBOTHBIX;
— IToHnMarh cMBICJI OMOJIOTHYECKUX TEPMHUHOB;



— Paznnuats BaxHeime oTpsabl HACEKOMBIX U MIICKOIHTAIOIINX;

— IIpoBoauTs HaOMIONEHMS 33 JKU3HEAEATEIBHOCTHIO JKUBOTHBIX, OMOJOTMYECKHE OIMBITHI M SKCHEPHMEHTH H
OOBACHSTBH UX PE3YNbTATHI;

— ColbroaTh ¥ OOBSICHATH MPABHJIA TIOBEICHUS B IIPUPO/IC;

— Vcnone3oBath 3HaHUS OMOJIOTHN NIPH COOIIOICHUH NTPABUII IIOBCETHEBHON TUTHEHBI;

— OCyIIECTBITh JIMYHYIO MPOMHIAKTHKY 3a00JI€BaHNH, BBI3BIBAEMBIX TAPA3UTHUECKUMH XKHUBOTHBIMH.

8-ii kumacc:

— XapakTepr30BaTh 3JIeMEHTapHbIE CBEACHHS 00 SMOPHOHAIBFHOM U IIOCTIMOPHUOHAIBHOM Pa3BUTHH YEIIOBEKa;

— OOBSCHATH HEKOTOPBIE HA0II0JaeMble MTPOLIECCHI, TPOXOASANINE B COOCTBEHHOM OpPraHU3Me;

— OOBSCHATH, MOYEMY (GU3UMUYECKUI TPYI U CIIOPT OJIArOTBOPHO BIIHMSIOT HA OPTaHU3M;

— Hcnonb3oBaTh B OBITY 3JIEMEHTapHbIE 3HAHHS OCHOB IICUXOJIOTMH, YTOOBI yMeThb 3(QEeKTUBHO oOmarscs (o
YeJOBEYECKHUX TEMIIEpAaMEHTaX, IMOLMIX, UX OMOJIOINYECKOM UCTOYHUKE M COLIMATEHOM CMBICIIE);

— Beigensate ocHOBHBIE (yHKIMM oOpraHM3Ma (TIMTaHUE, [bIXaHHE, BBIJCICHHE, TPAHCIOPT BEIIECTB,
pa3npaxnuMOCTb, POCT, PA3BUTHE, PA3MHOXKCEHHUE) M OOBSACHATH UX POJIb B €T0 KHU3HEACATCIHHOCTH;

— XapakTepu30BaTh OCOOCHHOCTH CTPOCHUS H )KU3HEAESTEIbHOCTH KIICTKH;

— OOBSCHATH OMOIOTHYECKUI CMBICT pa3feIeHHs] OPTaHOB U (YHKIINH;

— XapaxTepn3oBaTh, KaK KDOBCHOCHAsI, HEPBHAS M 3HAOKPUHHAS CHCTEMBI OPTaHOB BBIIIOJIHSIIOT KOOPIHHUPYOLIYIO
(hyHKIHIO B OPTaHU3ME;

— OOBACHATb, KaKOBa pOJIb OINOPHO-ABHIAaTENLHOM CHUCTeMbl B oOecredeHHH (QYHKIHMHA TEepeIBHXEHUS H
nozyiepXkaHus GYHKIUN IPYTUX CUCTEM OPraHoB;

— XapakTepH30BaTh, KaK MOKPOBBI OACPKUBAIOT IIOCTOSTHCTBO BHYTPEHHEH Cpellbl OpraHu3Ma;

— OOBsICHATD, KaKOBa POJIb OCHOBHBIX (DYHKIMH opraHu3Ma (IHMTaHUE, IIbIXaHHe, BBIJEICHUE) B 0Oecre4eHHH
HOpMaJ’ILHOﬁ KU3BHCACATCIIBHOCTU,

— OOBSCHATB, KaK YEIOBEK y3HAET O TOM, YTO MPOHUCXOJHUT B OKPYXKAIOIIEM MHpPE, U KaKyl0 POJIb B 3TOM HIPAET
BBICIIIAs] HEPBHAS AEATEIBHOCTh M OPTaHbl YyBCTB;

— OOBSACHATH OMOJIOTHUYECKUI CMBICI Pa3MHOXKEHHS M IPUYNHBI €CTECTBEHHOI CMepTH;

— XapakTepu30BaTh OMOJIOTHYECKNE KOPHHU PAa3JINUUi B TOBEACHUN U B COIMAIBHBIX (PYHKIMAX )KECHIIUH U MY>KYHH
(MakcuMyMm);

—Ha3bpIBaTh OCHOBHBIE NIPAaBHIIA 3TOPOBOTO 00pa3a KU3HMU, (PAKTOPEI, COXPAHSIONINE 1 Pa3pyIIAIOIINE 3I0POBBE;

— BBIABIIATE NIPUYMHBI HAPYIIEHUSA OCAHKU U PA3BUTHUS INIOCKOCTOINS; OKAa3bIBATh IIEPBYIO IIOMOIL IIPU TpaBMaXx;
- HpI/IMCHHTI) CBOU 3HAHUA JIA COCTABJICHUA PCKHUMa JH:A, TPpyJda W OT[AblXa, MpaBUJI PAlMOHAJIBHOI'O IMUTAHUA,
NOBCACHUS, THT'UCHBI,

— HaspIBaTh CHMITOMBI HEKOTOPBIX PACIIPOCTPAHEHHBIX 0OJIE3HEH.

9-i kaace:

— OOBACHATH POJIb OMOPa3HO0Opa3Us B MOJAEPKAHIUH OHMOC(HEPHOTO KPYrOBOPOTA BEILIECTB;

— XapakTepu3oBaThb WHAWBUIyalbHOE pa3BUTHE OpraHu3Ma (OHTOTEHe3), O0pa30BaHME IIOJIOBBIX KIETOK,
OIUIOIOTBOPEHUE M BXKHEHIIINE HTAIIBI OHTOTEHE3a MHOTOKJIETOYHBIX;

— [IpuBOIUTE IPUMEPHI IPUCIIOCOONICHNH Y PACTCHNUH 1 )KUBOTHBIX;

— Hcnone3oBarh 3HaHMS MO OSKOJIOTHMHM JJIsI ONTUMAIBGHOH OpraHu3anud  OOpbOBl ¢  HMH(EKIHMOHHBIMHU
3a00JICBaHUSIMH, BPEIUTEISIMHU JJOMAIITHETO 1 IIPHYCcazeOHOTo X03s5iCTBa;

— Ilonb30BaThCs 3HAHUSAMH 110 TEHETHKE M CEJIEKIUH UISi COXPAHEHHUS IIOPOJHOI YMCTOTHI JOMAIIHUX >KUBOTHBIX
(cobaxk, KoIIek, akBapUyMHBIX PBIO, Kyp U JIp.);

— CoburoaTh MpOGHIAKTHKY HACIIEACTBEHHBIX OOJIC3HEH;

— Hcnosnp3oBaTh 3HaHUS 110 TEOPHU DBOJIIOLMH JJISI ONTUMAJIbHOW OpraHuzalu OOphObl ¢ MH(EKIMOHHBIMHU
3200JIeBaHUSMH, BPEAUTESIMH JIOMAIITHETO U IPUYCcaieOHOTO XO3SHCTBA;

- HaXOHI/ITL B IPOABJICHUAX KU3HCACATCIbHOCTH OPraHn3MOB O6HII/IC CBOMCTBA JKMBOI'0 U OOBICHATH ux,

— XapakTepu30BaTh OCHOBHBIE YPOBHH OpPraHN3alMH1 >KUBOTO;
— IlepeuncisaTh OCHOBHBIE MTOJIOXKEHHS KIIETOYHON TEOPHH;
— XapakTepnu30BaTh OCHOBHBIE CTPYKTYPHBIE 3JIEMEHTHI KJIETKH, NX (QYHKIIMU U POJIb B )KU3HENIESITEIEHOCTH LEJI0T0
OpraHu3Ma, 0cOOCHHOCTH CTPOSHHMS KJIETOK Pa3HbIX IIAPCTB JKMBBIX OPIraHU3MOB;

— XapakTepr30BaTh OOMEH BEIIECTB B KJIETKE U €r0 SHEPTeTHIECKOe 00eceyeHuE;
— XapakTepr30BaTh MaTepHaIbHbIE OCHOBBI HACIIEACTBEHHOCTH M CIIOCOOBI JIETICHNUS KIIETOK;

— YMeTh N0Nb30BaThCsl MUKPOCKOIIOM, TOTOBUTh U paCCMaTPUBATh IIPOCTENIINE MUKPOIIPENApaThI;

— OOBSICHATH OMOJIOTHYECKUH CMBICT W OCHOBHBIE (POPMBI Pa3MHOXKEHHSI OPTaHU3MOB;
— Tlonp30BaTbCs MOHATHAMH 00 OKOJOTMYECKOHM HHUIIE U IKM3HEHHOH (opme, OHOLIEHO3e, DKOCHUCTEME,
OuoreorieHo3e M OHOr€OXMMHYECKOM KPYrOBOPOTE, MNPOJYLEHTaX, KOHCYMEHTaX W pPEOyLEHTax, IHIIEeBOH
mApaMUuac, MUIIEBBIX HEIIAX]

— XapakTepu3oBaTh 6uocdepy, €€ OCHOBHBIE PYHKIIMH U POJIb KU3HU B UX OCYIIIECTBICHNH;

— KitaccugunmpoBars XHMBbIE OpraHU3MbI 110 WX POJISIM B KPYrOBOPOTE BELIECTB, BBIICIATH LENU NMUTAHHUS B
9KOCUCTEMAX.

IIpeameTrHbIe pe3yabTaThI
Pazgen 1. ’KuBble opranusmMbl
BbInycKHUK HAy4YHTCH:



- XapaKTepu30BaTh OCOOCHHOCTH CTPOCHHS M MPOIECCOB KUZHEACITSILHOCTH OHOJIOTHIECKUX 0OBEKTOB (KJIETOK,
OpPTraHMU3MOB), X MPAKTHYECKYIO0 3HAUNMOCTE;

- MPUMEHATh METOABI OMOJOTHYECKON HAyKH U M3yYCHHS KIETOK W OPTaHM3MOB: IMPOBOIUTH HAOIIONEHUS 3a
JKUBBIMH OpPTaHU3MaMH, CTaBUTh HECJIOXKHBIC OHMOIIOTHYECKHE HKCHEPHUMEHTHI M OOBACHATh HX pE3YNbTaTHI,
OTIMCHIBATh OMOJIOTHYECKHE OOBEKTHI M IIPOIIECCHI;

- HCIIONTF30BATh COCTABIISIONINE HCCIIEOBATEIHCKOM U MTPOSKTHOM JEATENFHOCTH 110 U3yUSHHIO JKUBBIX OPTaHU3MOB
(TIpUBOIUTE JOKA3aTENLCTBA, KIACCU(DUIIUPOBATh, CPABHUBATH, BHISBIISATH B3aUMOCBSI3H);

- OPUCHTHUPOBATBHCS B CHUCTEME IO3HABATEIbHBIX I[CHHOCTCH: OIICHUBATh MH(OPMAILUIO O JKUBBIX OpPraHU3MaX,

MOJYYaeMyI0 M3 Pa3HBIX UCTOYHUKOB; MMOCIEACTBUS NCATCILHOCTH YEIIOBEKA B IPUPOJIC.

BoinyckHuk noayuum 603mModCHOCHb HAYUUMbBCA .

- UCNOIB306aMb HA NPAKMUKE NPUEMbL OKA3AHUA NEPEOli NOMOWU NpU NPOCTYOHLIX 3A001€6AHUSX, 0JHCO2AX,
00OMOPOIICEHUSIX, MPABMAX, CHACEHUU YMORAIOWe20; PAYUOHATILHOU Op2aHu3ayuu mpyoa u omovixd, npoeeoeHus
HaOI0OeHU 30 COCMOAHUEM COOCIBEHHO20 OP2AHUIMA,

- 8bl0eNAMb ICMemuyecKue O0OCTMOUHCINGA Yel08e4ecKo20 meid,

- Peanu308vi8ams YCMAHOBKU 300p08020 00PA3A HCU3HIUL,

- OpUEHMUPOBAMbCA 8 CUCIeMe MOPALbHBIX HOPM U YeHHOCmel NO OMHOUWEHUI0 K cOOCMBEeHHOMY 300p08bI0 U
300p08bI0 Opyeux nooel,

- HaX00umMb 8 Y4ebHOU U HAYUYHO-NONYIAPHOU Tumepamype ungopmayuio 06 opeanusme yeiosexd, opopmiams eé 6
8uUde YCMHBIX CO0OUeHUll, O0KIA008, pepepamos, npe3eHmayuil;

- AQHAMU3UPOBAMb U OYEHUBAMb yenegble U CMbICI08ble YCMAHOBKU 8 CB0UX Oelcmeusax U NOCMYNKax no
OMHOWEHUIO K 300PO6bI0 CBOEMY U OKPYHCAIOWUX, NOCIEOCMBUS GIUAHUS (PAKMOPOE8 PUCKA HA 300POBbE Yel08eKd.
Pazgen 2. YesioBek U ero 310poBbe.

BbINyCKHHAK HAYYHTCS:

- XapaKTepu30BaTb OCOOCHHOCTH CTPOCHHS U TIPOLECCOB >KM3HEACSTEIBHOCTH OpraHM3Ma dYellOBeKa, WX
MPaKTUIECKYIO 3HAYUMOCTB;

- TIPUMEHATH METOIBl OMOJOTHYCCKON HAYKH TPH M3YUCHWH OpPraHW3Ma YeJIOBEeKa: NMPOBOAWUTH HAOIOICHUS 3a
COCTOSIHUEM COOCTBCHHOTO OpraHW3Ma, H3MEpPEHHs, CTaBHTh HECIOXHBIE OHOJOTHYCCKHE HKCHCPUMEHTHI W
OOBSCHATD UX PE3yIBTATHI,

- HCIIONIB30BATh COCTABJIOIINE WCCICIOBATEIBCKONH M TPOCKTHOW NEATENBHOCTH IO HW3YyYCHHIO OpTaHH3Ma
YeJI0BeKa: MPHUBOMTH JOKA3aTEIbCTBA POJACTBA YEJIOBEKAa ¢ MJICKOMUTAIONUMH JKUBOTHBIMHU, CPABHUBATH KIICTKH,
TKaHH, MPOIIECChI KU3HEACATCIPHOCTH OPraHU3Ma YEeIIOBEKa,;

- BBUBJIATH B3aUMOCBS3M MEXKIY OCOOCHHOCTSIMH CTPOCHHS KJIETOK, TKaHCH, OpraHOB, CUCTEM OPraHOB M HX
hyHKIMAMU;

- OPHUCHTHPOBATHCS B CHUCTEME IMO3HABATEIILHBIX IIEHHOCTEH: OICHHWBATh WH(GOPMAIMIO 00 OpraHu3Me YelIOBEKa,
MOJIyYaeMy0 U3 Pa3HbIX UCTOYHUKOB, ITOCICICTBHS BIUSHUS (PaKTOPOB PHCKA Ha 3I0POBHE YEIOBEKA.

BoinyckHuk noayuum 603MOMHCHOCHb HAYUUMBCA:

- UCHONBL306AMb HA NPAKMUKE NPUEMbl OKA3AHUS NEPEOol NOMOWU NpU HPOCMYOHbIX 3A00NE8AHUX, 0JHCO2AX,
00MOPOIHCEHUSX, MPABMAX, CRACEHUU YMONAIWe20; PAYUOHAIbHOU OP2AHU3AYUU mpyod U omovlxd, npogedeHus
HaOI0OeHULl 30 COCMOSHUEM COOCIBEHHO20 OP2AHUIMA,

- 8blOeIAIMb ICMemuyecKue OOCIMOUHCINGA Yel08eUecKo20 meid,

- peanu308vi6ams YCMAHOBKU 300P08020 00PA3A HCU3HIUL,

- OpUEHMUPOBAMbCA 8 CUCHEME MOPAIbHLIX HOPM U YeHHOCmell NO OMHOWEHUIO K COOCMBEHHOMY 300P08blo U
300p08bI0 Opyux ooell;

- HAX0O0umMs 8 Y4eOHOU U HAYUHO-NONYISAPHOU Tumepamype ungopmayuio oo opeanusme ueiogexd, ohopmisims eé 6
8UOe YCMHBIX CO0Ouenull, O0K1A008, pedhepamos, npe3eHmayuil;

- aHanU3UpOo8amMd U OYEHUBAMbL yeJlesble U CMbICIO08ble VYCMAHOBKU 6 CB0UX Oelcmeusx U NOCMYNKAx mno
OMHOUWIEHUIO K 300POBbI0 C80EMY U OKPYIHCAIOWUX, NOCTeOCMBUS BIUAHUS (DAKMOPO8 PUCKA HA 300P08be Yello8eKd.
Pasnea 3. O0umue 0uonornyeckue 3aKOHOMEPHOCTH.

BbinyckHUK HAy4uTCS:
- XapakTepu30BaTh 00IIHE OMOJOTHYECKUE 3aKOHOMEPHOCTH, X MPAKTHICCKYIO 3HAYNMOCTE;
- IPAMEHSATh METOIbI OMOIOTHIECKOW HAYKH JJIST H3YUCHHUS OOIINX OMOIOTHISCKUX 3aKOHOMEPHOCTEH;

- HaOJIIOAATh M ONMCHIBATH KJICTKH Ha TOTOBBIX MUKPOIIpENapaTax, YKOCUCTEMBI CBOCH MECTHOCTH;

- HCIIOJb30BAaTh COCTABJIAIONIME TPOCKTHOW W HCCICIOBATEIBCKON MEATCIHHOCTH I10 HW3YyYCHHIO OOmuX
OMOJIOTUIECKIX 3aKOHOMEPHOCTEH, CBOMCTBEHHBIX KUBOU MPUPOJIE;

- MPUBOJAUTH OKA3ATEIbCTBA HEOOXOIUMOCTH 3aIUTHI OKPYIKAOIICH CPEIbI;
- BBIACISNTHh OTJIMYUTEIILHBIC MPU3HAKU KUBBIX OPraHW3MOB, CYIIECCTBEHHBIC MPU3HAKA OMOJIOTHYECKUX CHCTEM U
OHMOJIOTHYECKHX MTPOIECCOB,;

- OPHEHTHPOBATHLCS B CUCTEME MTO3HABATEIILHBIX IICHHOCTEH: OLIEHMBATh HH(GOPMAIIUIO O ACSTEIBHOCTH Y€I0BEKa B
MPUPOJE, TOITYIaeMYIO U3 PA3HBIX HCTOYHUKOB;

- aHAJIN3UPOBATh U OLCHUBATH TIOCIIEACTBUS ACATEIIFHOCTH YSIIOBEKA B IIPUPOJIC.

BoinyckHuk noayuum 603MO0MCHOCIb HAYUUMbCA:
- 8bLOBULAMb SUNOME3bL O BO3MONCHBIX NOCIEOCHBUSIX OesIMeNbHOCIU YeNl08eKd 8 IKOCUCMeMAax u buocgepe;
- apeyMeHmupo8ams C8010 MOUKY 3PeHUsl 8 X00e OUCKYCCUU NO 00CYIHCOCHUIO 2I00ATbHBIX IKOLOSUYECKUX NPOOIeM.



1. Conep:xanue yuedOHOro mpeamMeTa.
1. Conep:xanue nporpammbl «buosiorusi. BBenenue B 6uosoruio, 5 kiaace» (34 4, 1 4 B Hees 10)

Pazgen 1. XKuBoii opraHu3M: CTpOEHUE U U3YUECHUE

Mmuoroo0pasue XUBBIX OpraHu3MoB. OCHOBHBIE CBOMCTBA JKMBBIX OPTaHM3MOB: KJICTOYHOE CTPOCHHUE, CXOMHBIN
XMUMHUYECKMH COCTaB, OOMEH BEIIECTB M JHEPruM, IUTAHHWE, JAbIXaHWe, BBIICICHHE, pPOCT U pa3BUTHE,
pa3pakuMOCTh, [JBIDKCHHE, pa3MHOXeHHe. buonornss — Hayka O JKMBBIX oOpraHusmax. Pa3HooOpasue
Ouonornyecknx Hayk. Meroasl M3y4eHHMs NPUPOJbI: HAOIIOJEHHE, OSKCIEPUMEHT (OIbIT), HW3MEpEHHeE.
OOopynoBaHue mJisi HaydHBIX HCClIefoBaHUil (J1aboparopHoe 00OpyIOBaHHME, YBEIWYHMTENbHBIE IIPHOOPEI,
M3MEpHUTENbHBIE TPHOOPHI).  YBENUUYUTENbHBIE NPUOOpHI: pydYHas Jyma, CBETOBOM Mukpockomn. Kietka —
JJIEMEHTapHasl eMHULA KMUBOTO. be3bsnepHsie U snepHble KieTkd. CTpoeHne n QyHKIUM s/pa, LUTOTIa3Mbl U e€
OpraHOHWIOB. XPOMOCOMEI, X 3Ha4eHHE. Pa3mudns B CTPOGHUM PaCTUTENFHOU M JKUBOTHOH KieTok. ComeprkaHue
XMMHYECKHX IEMEHTOB B KIeTKe. Bonma, Apyrme HeopraHWYecKHe BEIECTBA, MX POJNb B JKH3HEACATEIHHOCTH
kieTok. OpraHudeckne BEHIECTBA W MX POIb B KICTKE. BemecTBa W sBIEHHA B OKpYXaromeM Mmupe. Benukue
€CTECTBOHCIIBITATEIH.

JlabopaTopHble U IPaKTHYecKUue padoThl

3HaKOMCTBO ¢ 000pyI0BaHMEM U HAYIHBIX HUccienoBaHnui. [IpoBenieHre HaOMIOJeHUH, ONIBITOB U H3MEPEHHN C
LEJIbI0 KOHKPETH3alluK 3HAaHUH 0 METOAaX U3y4eHUs IPUPOBL. Y CTPOICTBO PyUHOI! JIyIbl, CBETOBOTO
MHKpOCKoma*.

Cmpoenue knemok (ha comosvix mukponpenapamax)l.

CrpoeHue KIETOK KOXKHIIBI YeIIyH JTyKa

OmnpeneneHue cocTaBa CeMsIH MIICHULIBI.

Omnpenenenne GU3NIECKIX CBOUCTB OEIKOB, JKUPOB, YTIEBOIOB.

IIpenmerHbie pe3yabTaThbl 00y4eHust

VYyamuecs: 1OIDKHBI 3HATH:

—OCHOBHBIC NIPU3HAKH KHUBOH IPUPOIBI;

—YCTPOHCTBO CBETOBOI'O MUKPOCKOIIA;

—OCHOBHBIC OPTaHOHU/IBI KIIETKH;

—OCHOBHBIC OPraHNYCCKUEC U MUHEPAJIbHBIC BEIICCTBA, BXOAAIINE B COCTAB KIICTKU,

—BCAYIIUX €CTECTBOUCIIBITATEIICH U X POJIb B UIBYYCHUU ITPUPO/IBI.

Vyamuecs A0KHBI YMETh!

—OOBACHATH 3HAUYEHNE OMOJIOTHYECKHUX 3HAHUI B IOBCEIHEBHOM KU3HU;

—XapakTepHu30BaTh METOJIbI OMOJIOTUIECKUX UCCIIECI0OBAHU;

—paboTath ¢ JTynoi U CBETOBBIM MUKPOCKOIIOM;

—Yy3HaBaTh Ha TAOJINIAX U MUKPOIPENAapaTaXx OCHOBHBIC OPTaHOU/IBI KIETKH;

—O0OBSACHSITH POJIb OPTaHMYECKNX M MUHEPAIBHBIX BEIIECTB B KIIETKE;

—Cco0Jo1aTh MpaBiia MOBEACHUS U paboThl ¢ MpHOOpaMu ¥ MHCTPYMEHTaMH B KaOMHETE OMOJIOTHHL.
MeranpeamMeTHble pe3yJbTaThl 00y4eHust

VYyamuecs: 10DKHBI YMETh:

—IIPOBOANTDH NpOCTEHIINE HAOIIOICHNS, U3MEPEHNSI, OTIBITHI;

—CTaBUTh yUEOHYIO 3a/1a4y IO PYKOBOJCTBOM YUHTEJIS;

—CHCTeMaTU3UPOBaTh U 00001IaTh pa3Hble BUIBI HH(DOPMAITIH;

—COCTAaBJIATH IIJIaH BBITNIOJIHCHUSA yqe6H0ﬁ 3aJadyu.

Paznen 2. MHOroo6pa3ue *HUBBIX OPTaHU3MOB

PazBuTre xu3HM Ha 3eMile: XKHU3Hb B IPEBHEM OKEaHe; Jieca KaMEHHOYTOJIFHOTO MEpHOAa; PaclBeT APEBHUX
MPECMBIKAIOIINXCS; ITUIIBI U 3BepH nponuioro. PazHooOpasue *kuBbIX opranu3MoB. Kitaccuukanus opraHuzmMoB.
Bun. Hapcrsa xxuBoii npupoxasl: baktepun, ['pubsr, Pactenus, XXuBotHeie. CymiecTBEHHbBIC TPU3HAKA
Mpe/ICTaBUTENeH OCHOBHBIX APCTB, UX XapaKTePHCTHKA, CTPOEHHE, 0COOCHHOCTH KH3HEAEATEIbHOCTH, MECTa
o0HUTaHMs, X POJIb B IPUPOJIE U KU3HH YenoBeka. OXpaHa )KUBOH MTPHUPOJIBL.

IIpenmeTHble pe3yabTaTbl 00y4eHUs!

VYwyamuecs: 40IKHBI 3HATh:

—CYIIECTBEHHBIE IPU3HAKN CTPOCHHS U )KU3HEACATEIbHOCTH H3y4aeMbIX OHOJIOTHYECKIX OOBEKTOB,
—OCHOBHBIE TIPU3HAKH NPECTABUTENEH APCTB KUBOM IPUPOJIBL.

VYyanuecs JOIKHbI YMETh:

—ONpeAeTATh MPUHAAICKHOCTS OMOJIOTHYECKUX 0OBEKTOB K OAHOMY U3 I[APCTB KUBOW IIPUPOJIEL;
—YCTaHaBJIMBATh YEPTHI CXO/ACTBA U PA3IUYUS y IPEACTaBUTEICH OCHOBHBIX IIAPCTB,;

—pa3nu4aTh U3y4YeHHbIE OOBEKTHI B IPUPO/IE, Ha TAOINLAX;

—YyCTaHaBJIMBATh YEPTHI IPHCIIOCOOJICHHOCTH OPTaHU3MOB K CpeJie OONTaHMs;

—O0OBSCHSATH POJIb NPE/ICTABUTENEH LIAPCTB )KUBOM IPUPO/IBI B )KU3HH YEJIOBEKA.

MeranpeaMeTHbIe pe3yJbTaThl 00y4eHHs

VYuyaiuecs: T0JIXKHBI YMETb:



—IMPOBOANTH NPOCTEHIIYIO KIACCH(PHUKALMIO KUBBIX OPraHU3MOB [0 OT/ACIbHBIM LAPCTBAM;
—MCII0JIb30BaTh AOIOJHUTEIbHBIE HCTOYHUKH HH(OPMALUH JJIsI BBIMOJIHEHHS y4eOHO# 3a1aun;
—CaMOCTOSITENTLHO TOTOBUThL YCTHOE COOOIIeHNE Ha 2—3 MUH.

Paznen 3. Cpena obutaHus KUBBIX OPTaHU3MOB

HazemHo-BO31yIIIHAs, BOJHAS M TOYBEHHAS CPEJbl OOMTaHUS OpraHu3MoB. [Iprncroco01eHHOCTh OPraHu3MOB K
cpene obutanus. PacTeHns v KUBOTHBIE Pa3HBIX MAaTEPUKOB (3HAKOMCTBO C OT/IEJIbHBIMHU TPEJICTABUTEISIMHU KHBOH
MPUPOJIBI KaXKA0ro Matepuka). [Ipupoanble 30HbI 3eMiIM: TYH/pa, Tallra, CMEIIaHHbIE W IUPOKOJINCTBEHHEIE Jieca,
TPaBSHHUCTHIC PABHUHBI—CTEIHN U CABaHHBI, IIyCTHIHH, BIIQXKHBIE TPONUYECKHE Jieca. JKU3Hb B MOPSIX U OKeaHax.
Coo0miecTBa IOBEPXHOCTU U TOJIIH BOJBL, JOHHOE COOOIIECTBO, COOOLIECTBO KOPAIIOBOTO puda, ry00KOBOAHOE
€Oo001IECTBO.

JlaGopaTopHble H MpakTHYeCKHe PadoThI

Onpenenenue (y3HaBaHHE) HANOOJIEE PAaCTIPOCTPAHEHHBIX PACTCHUN M XKUBOTHBIX C FICTIONBE30BAHUEM PA3THIHBIX
HUCTOYHUKOB HH(popMmarmu (poTtorpaduii, aTIacoB - oNpeAeTHTENeH, Tydel ,repoapues u Ip.).

HccnenoBanme 0cOOCHHOCTEH CTPOCHUS paCTCHUH M KUBOTHBIX, CBSI3aHHBIX CO Cpefoii 0OUTaHHS.

3HaKOMCTBO € 3KOJIOTHYECKUMHU MPOOIEMaMH MECTHOCTH ¥ JOCTYITHBIMH ITyTSIMH UX PEIICHUSI.

IIpenMeTHBbIe pe3yabTaThl 00y4eHUs

VYyamuecs: 10DKHBI 3HATH:

—OCHOBHBIE CpeJIbl 0OUTAHUS KHUBBIX OPraHH3MOB;

—TMPUPOTHBIC 30HBI HAllIeH IJIAHEThI, UX OOUTATENeH.

Vwyamuecs A0KHBI YMETh!

—CpPaBHUBATH PA3JINYHBIC CPCIbI O6I/ITaHI/IH;

—XapaKTEPU30BaTh YCJIOBU KU3HU B PA3JINIHBIX Cpe€aax

0o0HTaHMS;

—CpaBHHUBATH yCIOBHUsS OONUTAHWS B Pa3INYHBIX MPUPOIHBIX 30HAX;

—BBIABIATH YEPTHI IPUCIIOCOOICHHOCTH JKUBBIX OPTaHU3MOB K ONPEICIEHHBIM YCIOBHSM;

—IIPUBOJUTE IPUMEPHI OOUTATENICH MOpPEH 1 OKEaHOB;

—Ha0moaaTh 3a )KUBBIMH OpraHHU3MaMH.

MeranpeaMeTHble pe3yJbTaThl 00y4eHust

Vyamuecs A0KHBI YMETh!

—HaXO0AUTb U UCIOJb30BaTh NPUINHHO-CJICICTBCHHBIC CBA3U,

—(opMyITUpOBaTh U BBIABUTATh MIPOCTECUIIINE TUIIOTE3BI;

—BBIACIIATh B TEKCTC CMBICJIOBBIC YaCTU U 03arjiaBJIMBATh UX, CTABUTH BOIIPOCHI K TCKCTY.

Paznen 4. Yenosek Ha 3emiie

Hayunsie npencTaBieHus 0 MPOUCXOKICHNH YelloBeKa. JpeBHIE MPEIKH YEIOBEKA: IPHOMUTEKA U
aBcTpanonuTekd. YenoBek ymenbiil. YeaoBek mpsmoxoaaimuii. YenoBek pa3yMHBIN (HeaHaepTael, KpOMaHbOHEII,
COBpPEMCHHBIN YeI0BeK). VI3MeHeHHs B IPUPO/IC, BRI3BaHHBIC IEATCIFHOCTHIO YeoBeKka. KHUCIoTHBIE TOXK/IH,
030HOBAs JIpIPa, TAPHUKOBBIA APPEKT, pagroaKTUBHBIC OTXOABL. bruonormueckoe pazHooOpasue, ero o0eTHeHNE ’
myTH coxpaneHus. OMyCTHHUBAHNE U €TI0 IPUIHUHBI, 00ph0a ¢ OITyCTHIHUBaHHEM. BakHeiiie sKoTornaeckue
MPOOJIEMBI: COXpaHEHHE OMOIOTHIECKOTO pa3Ho00pa3us, 60pb0da ¢ YHHYTOKEHHEM JIECOB U OITyCTRIHUBAHUEM,
3aIUTa IUIAHETHI OT BCEX BHUOB 3arpsA3HEHHUNA. 37J0pOBbE UeIOBeKa M O€30MaCHOCTD XKHU3HH. B3anMOCBA3b 3/10pOBHA
1 o0Opasa xxu3HH. Bpednvle npueviuku u ux npoguraxmuxa. Cpeoa obumanus uenogexa. IlpaBuna nmoBeneHus
YeJIOBeKa B ONACHBIX CUTYAIUSX IPUPOJHOTO npoucxoxaeHus. [Ipocreiine criocoObl 0kazaHus IEepBOil TOMOIIH.
JdeMoHcTpanus

SInoBHUTHIE PACTEHHS U ONACHBIE KUBOTHBIE CBOEH MECTHOCTH.

JlabopaTopHble U MpaKTHYecKUue padoThl

H3mepeHne cBoero pocra M Macchl Tela.

OBtaieHre MPOCTEHITUME CITI0CO0aMU OKa3aHUS MEPBOI JOBpadeOHOM MOMOIIN

IIpenmeTrHble pe3yabTaThbl 00y4eHUst

VYyammuecs: JOJDKHBI 3HATH:

—TIPEeIKOB YEIOBEKA, UX XapaKTepHBIE YePThI, 00pa3 KHU3HH;

—OCHOBHBIE 3KOJOTHYECKHE MPOOIEMBI, CTOSIINE TIEPel COBPEMEHHBIM YEIOBEUECTBOM;

—TIpaBwJIa MMOBEICHHS YEJIOBEKA B OMMACHBIX CUTYAIHSIX MPHPOIHOTO IPOUCXOKICHIS,

—TMpocCTerIne crmocoObl OKa3aHusI MEPBOU MOMOIIHU TPH 0XKOTaX, 0OMOPOKEHHUH U JIP.

VYyamuecs A0IKHBI YMETh!

—O0OBSCHSITH IPUYMHBI HETATUBHOTO BIMSHUS XO3SMCTBEHHOM JIEITEILHOCTH YelIOBEKa Ha IIPUPO/Y;

—O0OBSCHSITH POJIb PACTCHUH U JKUBOTHBIX B )KU3HH YEJIOBEKa;

—000CHOBBIBATh HEOOXOAMMOCTD IPHUHSATHSI MEP 110 OXpaHe KUBOW IPUPOBI;

—Cco0Jo1aTh MpaBuiIa MOBEJCHUS B IPUPO/IC;

—pa3nnyaTh Ha )KUBBIX 00BEKTax, TA0JIMIAX ONacHbIE It )KU3HU YeJIOBeKa BUABI PACTEHUH U dKUBOTHBIX;
—BECTH 3/10pOBBII 00pa3 *XM3HU M IPOBOIUTE O0pHOY C BpeTHBIMU IIPUBBIYKAMH CBOMX TOBapHIIEH.
MeranpeaMeTHble pe3yJbTaThl 00y4eHHs



Y4amuecs: 10DKHBI YMETh:

—paboTaTh B COOTBETCTBUH C ITOCTABICHHOW 3a/1a4eii;

—COCTaBJIATh IPOCTOM U CIIOKHBIN IIJIaH TEKCTA;

—y4acTBOBATh B COBMECTHOM JEATEILHOCTH;

—paboTaTs ¢ TeKCTOM maparpada i ero KOMIIOHEHTAMU;

—Yy3HaBaTh U3ydaeMble OOBEKTHI Ha TaOJIHIax, B IPUPOJIE.
JInuHOCTHBIE Pe3yabTaThl 00yUeHUst

—®0opMHUpOBaHIE OTBETCTBEHHOI'O OTHOLIEHUSI K 00Y4EHHIO;
—hopMHpOBaHHUE MTO3HABATENBbHBIX HHTEPECOB U MOTHBOB K O0YUEHHIO;
—hopMHpOBaHHE HABBIKOB MOBEACHHS B IIPUPOJIE, OCO3HAHUS LICHHOCTH KHBBIX 00BEKTOB;
—O0CO3HaHKE [IEHHOCTH 310pPOBOT0 U 0€30MacHOro 00pasa )KHU3HHU;
—hopMHpOBaHHE OCHOB IKOJIOTUUECKOI KyJIbTYPHI.

2. Copep:xanue nporpammsl «buosiorus. ’Kupoii opranusm. 6 kiace» (34 4, 1 4 B Hee10)
Paznen 1. CtpoeHne 1 CBOWCTBA JKUBBIX OPraHU3MOB
Tema 1.1. OCHOBHBIE CBOHCTBA KHBBIX OPTraHU3MOB
Msuoroo0pas3ue JKUBBIX OpraHn3MoB. OCHOBHBIC CBOWCTBAa JXHMBBIX OPTaHM3MOB: KIICTOYHOE CTPOCHHE,
CXOJHBIM XMMUYECKHH COCTaB, OOMEH BEINECTB M JHEPTUM, NMHUTaHWE, IBIXAaHHE, BBIJECICHUE, POCT M Pa3BHTHE,
pa3ApakuMoCTh, JBIKEHHE, Pa3MHOKEHHE.

Tema 1.2. XuMuueckuii cocTaB KJIETOK

CognepxaHue XUMHUYECKHX JJIEMEHTOB B KIIeTKe. Boja, Jpyrue HEOpraHWYecKHe BEIleCTBA, MX pOJb B
JKU3HEIEATCILHOCTH KIeTOK. OpraHn4ecKue BemecTBa: OCNIKH, KUPHI, YIIICBObI, HYKICHHOBBIC KUCIOTHI, UX POJIb
B KJIETKE.

[paxrrdeckas padora. OnpeneneHne cocTaBa CeMsH IMIICHATIBL.

Tema 1.3. CtpoeHue pacTUTENbHOM U )KUBOTHOM KiieToK. KileTka - )xuBas cucrema

Knertka - snemeHTapHas equHMIA XHUBOTO. be3bsinepHble n saepHble KieTku. CTpoeHue n (QYHKIHMN SApa,
IIUTOIUIA3MBl U €€ OPraHOWAOB. XPOMOCOMBI, UX 3HaueHHE. Pa3iuuust B CTPOCHWH PACTUTEIHHOW W JKMBOTHOH
KJIETOK.

JlabopaTopHast padoTta. CTpoeHHe KJIETOK KUBBIX OPraHU3MOB (Ha FOTOBBIX MUKpOIIpenaparax).

Tema 1.4. [lencHue KICTKU

[enenue - eadxcneiiwee ceolicmeo Kiemox. 3nauenue Oenenus O pocma U pa3sumus MHOSOKIEMOYHO20
opeanusma. [{ea muna Oenenus. [enenue - 0cno8a pasmHodxcenus opeanuzmos. Ocrnognvle munvl 0eieHus Kiemox.
Mumos. Ocnosnuie smanvi mumosa. Cywnocms metio3a u e2o buoio2uyeckoe sHaveHue.

Hemonctpanus

Muxponpenapam «Mumo3s».

Muxkponpenapambvi XpoMOCOMHO20 HADOPA YEN08EKd, HCUBOMHBIX U PACMEHU.

Tema 1.5. TkaHu pacTeHHI U JKHBOTHBIX

Ilonsatne «tKaHb». KieToyHBIE 3J€MEHTHI M MEXKIETOYHOE BEUIECTBO. THUNBI TKaHeH pacTeHHH, HX
MHOT000pasue, 3HaueHne, 0COOCHHOCTH CTPOeHHMsI. TUITbl TKaHEH KMBOTHBIX OPraHU3MOB, UX CTPOCHUE U (DYHKIIUH.

JlaGopaTopHast pa6oTa. TkaHH KHUBBIX OPraHH3MOB.

Tema 1.6. Oprasbl U CHCTEMBI OPTaHOB

[Monstue «opram». OpraHbl NBETKOBOTO pAacTeHWs. BHemmHee cTpoeHHMe W 3Ha4YeHHWE KOpHSA. KopHeBEIe
cucteMbl. Bunmomsmenenus kopreil. CtpoeHune U 3HadeHHe mobOera. [lodka - 3awatounblii mober. CrteOenp Kak
oceBoit opran moOera. [lepensmkenue BemecTB mo credmo. Jlucer. Crpoenue u ¢ynkuuu. [IpocTeie U ciIOXKHBIC
mcThs. [{BeToK, ero 3HaUeHHe U CTPOSHHE (OKOJIONBETHUK, THIYMHKY, recTukn). Couserus. [1moapl, ux 3HaYCHNE U
pasHooOpa3ue. CTpoeHHE CeMSH OJHOIOIBHOTO U IBYIOIBHOTO pacTeHui. Cuctembl opraHoB. OCHOBHBIE CHCTEMEI
OpTaHOB XMBOTHOTO OpPTraHM3Ma: MMUIIEBAPUTEIbHAS, OTIOPHO-IBUTATEIbHAS, HEPBHAS, SHAOKPHHHAS, Pa3MHOKCHUSI.

JlabopaTopHas paboTa. PaciozHaBaHMe OpraHOB PacTEHUH U )KUBOTHBIX.

Tema 1.7. PacTeHns u ’KMBOTHBIE KaK [IEJIOCTHBIE OPTaHHU3MBI

BzanmocBsi3b KJI€TOK, TKAaHEW U OpraHoB B opraHu3Max. JKuBble OpraHu3Mbl U OKpY’KaroIiasi cpesa.

IIpeamMeTHbIe pe3yJabTaThl 00yUeHUS

VYyamuecs: 40IKHBI 3HATh:

— CYTh IMOHATHH W TEPMUHOB: «KJIETKa», «IIPO», «MEMOpaHa», «00OJI0YKa», «IIACTHIA», «OPTaHOUI,
«XPOMOCOMay, «TKaHBY, «OPraH», KKOPEHbY, «CTEOCNbY, «IUCT», «IOYKa», KIBETOK», KILIOM», «CEM», «CUCTEMa
OpraHoB», «IHILEBAPUTENIbHASI CHCTEMa», «KPOBEHOCHAs CHCTEMa», «JIbIXaTEJbHAasi CUCTEMa», «BBIIEIUTEIbHAS
CHCTEMa», «OMOPHO-JBUraTEIbHasl CUCTEMAY, KHEPBHAs CUCTEMA», «IHAOKPUHHAS CUCTEMAY», «PA3MHOKEHUEY;



— OCHOBHBIC OPraHOMIBI KJIETKH, TKAHU PACTCHUH M JKMBOTHBIX, OPIaHbl M CHCTEMBI OPraHOB PAcTCHUH H
JKHBOTHBIX;

— YTO JIEKHT B OCHOBE CTPOCHHUS BCEX KUBBIX OPraHH3MOB,;

— CcTpoeHHe YacTell mobera, OCHOBHBIX OPI'aHOB CUCTEM OPTraHOB KUBOTHBIX, YKa3bIBaTh UX 3HAUCHUE.

VYuammecs TODKHBI YMETb:

— pacro3HaBaTh W IIOKa3bIBaTh Ha TaOJNMIaX OCHOBHBIC OPraHOWIBI KICTKH, PAaCTHTEIBbHBIE M KHBOTHBIC
TKaHH, OCHOBHBIC OPTaHbl M CUCTEMbI OPIaHOB PACTCHHI U )KHBOTHBIX;

— HCCIIeIOBaTh CTPOCHHUE OCHOBHBIX OPraHOB PACTCHHS;

— YCTaHaBJIMBATh OCHOBHBIC YCPTHI PA3IHUKs B CTPOCHUH PACTHTEIHLHON U JKUBOTHOH KIIETOK;

— YCTaHaBJIMBATh B3aHMOCBSI3b MEKIY CTPOCHUEM MOOera i ero QyHKIUIMIL,

— HCCIIeIoOBaTh CTPOCHUE YacTell mobera Ha HaTypalbHBIX 00BEKTaX, OMPENEISITh UX Ha TaOIUIaX;

— O0O0OCHOBBIBaTh BaXKHOCTH B3AaHMOCBS3H BCEX OPIaHOB M CHCTEM OPraHOB M oOecredeHHs LeI0CTHOCTH
OpraHusMa.

MeranpeaMeTHbIe pe3yJIbTATHI 00y4eHUs

VYuanmecs TODKHBI YMETb:

— paborarth ¢ IONOJHHUTEIbHBIMHA HCTOYHUKAMU HH(OpMaIny;
— J1aBaTh OIIPEICIICHNUS;

— paboTarh ¢ OMOJIOTUIECKUMHU OOBEKTAMH.

Paznen 2. XKu3nenesaTeIbHOCTh OPraHU3MOB

Tema 2.1. [Iutanue u nuiieBapeHue

CymHoCTh TMOHATHA «muTaHue». OCcOOEHHOCTH NHUTAaHUS PACTHUTEIBHOTO OpraHu3Ma. [loYBeHHOE NMHTaHHE.
Bosnymroe mwuranme (¢orocmHTe3). OCOOCHHOCTH NHTAHUS XUBOTHBIX. TpaBOsIHBIC XUBOTHBIC, XHIHHUKH,
TpyHOeabl; CAMOMOHTHI, mapa3uthl. [lumeBapenne u ero 3HaueHHe. OCOOCHHOCTH CTPOCHHUS MHUIIEBAPUTEIBHBIX
CHUCTEM JXUBOTHBIX. [InmieBapuTenbHbIe (PEPMEHTHI H UX 3HAUCHHUE.

HdemoncTpanus. JleficTBHe XKemyJOYHOTO coka Ha Oenok. J[leiictBue cioHBI Ha Kpaxmail. OTBITH,
JTOKa3bIBaIOIINE 00pa3oBaHUE Kpaxmalia Ha CBETY, HOTJIOMICHHE YTICKICIIOTO Ta3a JIMCTHIMH, POJIb CBETa M BOJBI B
JKU3HU PACTEHUM.

Tema 2.2. [Ipixanue

3HayeHue nApIxaHud. Ponp Kuciopoja B Ipolecce pacUIeNeHHs OPTaHHYeCKUX BEIIECTB M OCBOOOXKACHUS
sHepruil. /IpixaHue pacteHuil. Ponb ycThUIl M deueBHYEK B JBIXaHUU pacTeHuil. JlpixaHue >KUBOTHBIX. Oprassl
JIbIXaHUS )KUBOTHBIX OPTaHU3MOB.

JemoHcTpanus. ONBITE, WIMIOCTPUPYIOIUE IBIXaHUE MPOPACTAIOIIMX CEMSH; [JbIXaHUE KOpHEW;
o0OHapy>XKeHHE YTIEKHCIIOTO Ta3a B BBIIBIXaEMOM BO3JIyXeE.

Tema 2.3. [lepenBukeHHE BEILIECTB B OPraHU3MeE

[lepeHoc BemecTB B OpraHu3Me, ero 3HadeHUe. [lepeaBmkeHne BeniecTB B pacTeHuH. OCOOCHHOCTH CTPOCHHUS
OpPraHOB pacTeHHH, o0ecTeInBarOINX IpoIecc nepeHoca BeniecTB. OCOOEHHOCTH MEePEeHOCca BEIIECTB B OpraHU3Max
JKUBOTHBIX. KpoBeHOCHast cucteMma, e€ crpoenue u pyHkmmu. ['emonumba. KpoBp u €€ coctaBHbIe yacTH (Mja3ma,
KJIETKH KPOBH).

Jemonctpanusa. OIBIT, WUTIOCTPUPYIOIIMNA IyTH TEPEABMKEHUS OPraHMYECKHX BEIIECTB IO CTeOIIIo
pactenus. Muxponpenapatsl «CTpoeHHE KIETOK KPOBH JTYIIKN» U «CTpoeHHE KIETOK KPOBHU UEIIOBEKAY.

JlabopaTopHas paboTta. [lepeaBrKkeHre BOIBI U MUHEPATIbHBIX BEIIECTB IO CTEOJIIO.

Tema 2.4. Beinenenue. OOMeH BeIIECTB U SHEPTHH

Ponp BEImeneHus B mporecce JKU3HEACATEIBHOCTH OpPraHuU3MOB. [IpOAYKTHI BEICICHUS y pAcTEHUH H
JKUBOTHBIX. Brizenenue y pactennil. Beinenenue y skuBOTHBIX. OCHOBHBIC BBIICIUTEIBHBIC CUCTEMBI Y JKUBOTHBIX.
OOMeH BeIeCTB U SHEPTHH.

Tema 2.5. OnopHBIE CUCTEMBI

3HaueHue OMOPHBIX CHUCTEM B JKU3HW OpraHu3MoB. OmopHBIE cHCTEMBl pacTeHud. ONOpHBIE CHCTEMBI
JKUBOTHBIX.

Hemonctparust. CkeneTsl MiIeKonuTaronmx. Pacmmibel  kocteidl. PakoBuHBl MosutrockoB.  Kosmexnnu
HACEKOMBIX.

JlabopaTopHas paboTa. PazHoOOpa3ue OMOPHBIX CHCTEM KUBOTHBIX.

Tema 2.6. [IBuxeHue

JIBkeHHEe Kak BaKHEHIAs OCOOCHHOCTh >KMBOTHBIX OpPraHWU3MOB. 3HAYCHHE IBUTATCIHFHONW AKTHBHOCTH.
MexaHU3MBI, 00€CIICUNBAIONINE ABIKCHHE )KUBBIX OPTaHH3MOB.

JlaGoparopHbie pabOTHI




1. JIsmxenue nHdy3opun TyPETbKH.
2. TlepemeleHne JOXKIEBOTO YEPBSL.

Tema 2.7. Perymsmus nporeccoB KU3HEACATENIEHOCTH

KuznenearenbHOCT, oOpraHu3Ma M €€ CBSI3b C  OKpyXKarouleil cpenoil. Perymsunuss mnpoueccoB
KU3HEACATETIBHOCTH OpraHu3MoB. Pasapaxumocts. HepBHas cucrema, ocoOeHHocTH cTpoeHus. Peduekc,
UHCTUHKT.

Tema 2.8. PazmHoxeHnE

Buonornyeckoe 3HaueHNe pa3MHOKEeHHUS. Buibl pasmMHokeHus1. becrionoe pasMHOKEHHE KUBOTHBIX (JIeJICHHE
IpoCTeHIINX, MOYKoBaHUE Tuapsl). becnonoe pasMHokeHue pacTeHuil. [lonoBoe pa3MHOXKEHHE OPraHH3MOB.
OcoOeHHOCTH IOJIOBOTO Pa3MHOMKEHUS XKMBOTHBIX. Opranel pasMHoskeHus. Ilonosele kieTku. OmIOoZ0TBOpEHHE.
ITomoBoe pazmHoxenne pacteHuii. OnsuteHne. J{BoitHOe orutogoTBOpeHne. OOpa3oBaHKe IJIOJ0B U CEMSH.

Hemonctpanus. CriocoOsl pa3MHOKEHHS pacTeHH. Pa3HooOpaswe 1 cTpoeHHEe COIBETHI.

Ipaxrrdeckas pabora. BeretarnBHoe pa3MHOKEHIE KOMHATHBIX PACTCHHIA.

Tema 2.9. Poct u pa3ButHe

Poct u passurue pacrenmit. HamBuayanpHOE paszBuThe. PacmpocTpaHenne miofoB u ceMsH. CocTosHue
MOKOS, €ro 3HAauYeHHWEe B JKU3HU pacTeHuil. YcioBus mnpopacTaHus ceMsH. IIuTaHume M pPOCT IPOPOCTKOB.
OcoOeHHOCTM  Pa3BUTHA JKUBOTHBIX OpraHum3MoB. PasBuTHe 3apozpimia (Ha TpuMepe JIaHIETHHKA).
IToctamMOpHoHaIbHOE pa3BUTHE KUBOTHBIX. [IpsiMoe 1 HenpsAMoe pa3BHUTHE.

Jemonctpanust. Cnoco0bl pacnpocTpaHeHust II00B U ceMsH. [Ipopacranue ceMsiH.

JlabopaTopHas paboTta. [IpsMoe U HEpsIMOe pa3BUTHE HACEKOMBIX (Ha KOJUICKITHOHHOM MaTepUae).

Tema 2.10. Opranu3M Kak eIuHOE IEI0e

B3anmocBs3b KIETOK, TKaHEH U OPraHOB B OpraHu3Me. PerynstopHas AesSTeIbHOCTh HEPBHOW M I'yMOPAIbHON
cucreM. OpraansM QyHKIHOHUPYET Kak ennHoe nenoe. OpraHu3M - OHoJornieckas CHcTeMa.

IIpenmerHble pe3yabTaThbl 00y4eHust

VYyamuecs: 10IDKHBI 3HATH:

— CYTb HOHATHH W TCPMHUHOB! (IIOYBCHHOC ITMTAHUCH, «BO3AYHIHOC IIUTAHUCH, «XJIopomiiacT»,
«(hOTOCHHTE3Y», «ITUTAHHEY», «JbIXaHHE», TPAHCIOPT BEIIECTBY», «BBIACICHUEY», IUCTOIAA», «OOMEH BEILECTBY,
«XOJIOTHOKPOBHBIE JKUBOTHBIE», «TEIUIOKPOBHBIE IKHMBOTHBIE», «OIOpPHAs CHCTEMa», «CKEIEeT», «IABHKECHHUEY,
«pa3paXKUMOCTb», «HEPBHAs CHCTEMa», <«QHIOKPHHHAs CUCTEMa», «peQIeKc», «pa3sMHOXKEHHE», «II0JOBOE
Pa3MHOXEHHUE», «OECIOoJIoe Pa3sMHOKEHHUE», «IOYKOBAHUE», «repMadpoaUT», «OIUIOJOTBOPEHHUEY, «OIBIICHUEY,
«POCT», «PA3BUTHEY, IIPSIMOE Pa3BUTHUEY, «HETPIMOE PA3BUTHE;

— OpraHbl ¥ CHCTEMBI, COCTABIISIONINE OPTaHU3MBI PACTEHHS M )KHBOTHOTO.

VYyamuecs: 10DKHBI YMETh:

— OIpenensATh M IOKa3bIBaTh Ha TAOJHUIIE OpPraHbl W CHCTEMBI, COCTAaBJIIOIINE OPraHM3MbI PACTeHUH WU
JKHUBOTHBIX;

— OOBSICHATB CYIIHOCTb OCHOBHBIX IPOIIECCOB )KU3HEIESITEIILHOCTH OPTraHU3MOB;

— 000CHOBBIBaTh B3aUMOCBSI3b IIPOLIECCOB KHU3HEACATEIBHOCTH MEXKAY COOOM;

— CpaBHHUBATH MPOUECCHI )KUSHEACATCIIbHOCTU PA3JINYHBIX OPraHU3MOB;

— HabmoaaTh 32 OUOJOTMYECKUMU TIPOIECCAMH, OTIHCHIBAThH UX, JAENaTh BHIBOI;

— HCCIe0BaTh CTPOSHHE OTIIENIbHBIX OPIraHOB OPraHU3MOB;

— (ukcupoBaTh CBOM HAOJIOJICHNUS B BU/IE PUCYHKOB, CXEM, TaOJINII;

— coOuoaTh NpaBuiia MOBEJACHUS B KaOWHeTe OHOJIOTHH.

MeranpeamMeTHble pe3yJbTaThl 00y4eHust

VYyamuecs: 10IDKHBI YMETh:

— OpraHM30BBIBATH CBOIO YUEOHYIO AESATECIHHOCTH;

— IUIAHMPOBATh CBOIO JICSTEILHOCTH MO PYKOBOJICTBOM yUHTeIs (poAnTENeh);

— COCTaBIIATH IJIaH pabOTHI;

— Y4acTBOBAaTh B IPYyIIOBOH paboTe (Manas rpymmna, Kjacc);

— OCYyHICCTBJIATH IMOUCK ﬂOHOHHHTeHBHOﬁ HH(bOpMaHPIPI Ha 6yMa)KHI)IX 1 DJICKTPOHHBIX HOCUTECIIAX,

— paboTath ¢ TeKCTOM naparpada 1 ero KOMIOHEHTAMH;

— COCTaBIITH IUIAH OTBETA;

— COCTaBJIATH BOIIPOCHI K TEKCTY, p8.36I/IBaTB €r0 Ha OTACJIBbHBIC CMBICJIOBBIC HaCTH, JACJIaTh ITOA3aroJI0OBKH,

— y3HaBaTh U3ydyaeMble OOBEKTHI HA TAOIHIAX;

— OILIEHMBAaTh CBOW OTBET, CBOIO PabOTY, a TaKke paboTy OJJHOKIACCHUKOB.

Pazpen 3. Opranusm u cpena
Tema 3.1. Cpena obutanus. @akTopsl Cpebl.




Brnusaue GhakTopoB HEKUBOI MPUPOJIBI (TEMIIEPATYPBI, BIAKHOCTH, CBETA) HA KUBHIC OPTaHU3MBI.
B3anMoCBsI31 KHUBBIX OPraHH3MOB.

JdemoHcTpanus

Konnexiun, HITIOCTpUPYIOIINE SKOIOTHUECKHIE B3aMMOCBSA3HU JKUBBIX OPTaHU3MOB.

Tewma 3.2. [Tpupognbie coodmiecTna.

IIpupomgHoe coobmecTBo. DxocucTeMa. CTpyKTypa U CBS3H B IPUPOIHOM coodmiectse. Llenn mutanus.

JeMoHcTpanus

Mozenu 3KOJIOTHYECKHX CUCTEM, KOJUIEKIIMH, NILTIOCTPUPYIOLIHE MMUIIEBbIC LIENH U CETH.

IIpenmeTHbIe pe3yabTaThI 00yYeHUS

VYuaruecs: JODKHBI 3HATh:

—CyTb MOHSATHH U TEPMUHOB: «Cpesia 00UTaHUs», «(HaKTOPbI Cpeabl», «(PaKkTOpbl HEKUBOH MTPUPOIBI»,
«(hakTOpbI XKUBOH NPUPOJIBI», CIIUIIEBBIE LIEIH», CITUIIEBBIE CETN, KIPUPOJHOE COOOIECTBOY, «IKOCUCTEMAY;

—KaK TOT WM HHON (paKTOp CPEAbl MOXKET BIHATH HA JKUBBIC OPTaHU3MBL;

—XapakTep B3aMMOCBA3EH MEXIy KUBBIMH OpPTraHU3MaMHU B IIPUPOIHOM COOOIIECTBE;

—CTPYKTYpY NPUPOAHOTO COOOIIECTBA.

MeTanpeaMeTHbIe pe3y1bTaThl 00yYeHUs

VY4amuecs: 10DKHBI YMETh:

—OpraHU30BBIBATH CBOIO YUIEOHYIO AEATECIHHOCTD;

—IUIaHUPOBATh CBOIO JIESITEIILHOCTD 0/ PYKOBOJCTBOM yUHTEINs (POAUTENCH);

—COCTaBJISITh IIJIaH paboThI;

—y4acTBOBaTh B TPYNIIOBOIl paboTe (Mayas rpyrra, Kiacc);

—OCYHICCTBJIATH MMOUCK ﬂOHOHHHTeHLHOﬁ I/IHq)OpMaL[I/II/I Ha 6yMa)KHI)IX 1 JJICKTPOHHBIX HOCUTCIIAX,

—paboTath ¢ TeKCTOM maparpada u ero KOMIIOHCHTAMU;

—COCTAaBIIATh IIJIaH OTBETA,;

—COCTAaBIISITh BOIPOCHI K TEKCTY, pa30OMBaTh €ro Ha OTAEIBHBIC CMBICIIOBBIC YaCTH, JIENaTh 03T OJIOBKH;

—Yy3HaBaTh U3ydaeMble OOBEKTHI Ha TAOIULAX;

—OIIEHUBATh CBOH OTBET, CBOIO paboTy, a TaKkke paboTy OTHOKIACCHHUKOB.

JInqHOCTHBIE PE3YNIBTATH O0YUCHHS

—®opMHUpPOBaHIE OTBETCTBEHHOTO OTHOLICHUS K 00Y4IEHHIO;

—(bOpMI/IpOBaHI/Ie IMO3HAaBATCJIbHBIX UHTEPECOB 1 MOTUBOB, HAIIPABJICHHLIX Ha U3YUCHHUC ITPOTrpaMM;

—pPa3BUTHUC HABBIKOB O6y‘-IeHI/IH;

—hopMHpOBaHKE COLUATILHBIX HOPM M HAaBBIKOB MOBEACHHS B KJlacce, IKOJIE, JoMa U JIp.;

—hopMHpoBaHUE U 10OpOKETATEIFHBIE OTHOLICHHUSI K MHEHHIO IPYTOTO YeI0BeKa;

—(opMHpOBaHIEe KOMMYHHKATHBHOW KOMIICTCHTHOCTH B OOIIEHUH U COTPYTHHUYCCTBE CO CBEPCTHUKAMU,
YUHUTENSIMH, TOCTOPOHHUMH JIFOJIBMH B IIpoliecce y4eOHOi, 00IeCTBEHHON U APYTOil AesATEIHbHOCTH;

—O0CO3HaHHE IIEHHOCTH 3/10pPOBOTO M O€30I1aCHOTO 00pa3a )KNU3HH;

—O0CO3HaHNE 3HAYCHUS CEMBH B JKH3HU YCJIOBEKA,;

—YBaXHTEJIbHOE OTHOIIEHHE K CTapIINM W MJIaJIIUM TOBapHIIaM.

3. Conep:xanmne mporpammsl «buosioruss. MHoroo6pasme >KHBBIX Opranm3moB. 7 kiaace» (344, 14 B
HeJle10)

Beencnue

Mup KMBBIX OPTaHHU3MOB. YPOBHH OpPTaHU3aIlMM U CBONCTBA XKHUBOTr0. DKocucTeMbl. buocdepa - rmodansHas
9KOJIOTMYECKass CHUCTEMa; I'PaHUIBl M KOMIIOHEHTbI Ouocdepbl. [IpuunHBI MHOrooOpa3usi JKMBBIX OpPraHH3MOB.
OpomonnonHas Teopus Y. JlapBMHa 0 NPUCTIOCOOIIEHHOCTH K Pa3HOOOpPA3HBIM YCIOBHSM Cpelbl OOWTaHMS.
EcrecrBenHas cucrema kiaccuUKalMy Kak OTpaKeHUE MpoLiecca SBOJIOINN OPraHH3MOB.

Pazgen 1. [lapctBo ITpokapHoOThI
Tema 1.1. MHOTOOOpa3ue, 0COOEHHOCTH CTPOCHUS U IIPOUCXOXK/ICHNE ITPOKAPHOTHIECKUX OPraHn3MoB (3 1)
[Ipoucxoxxnenue u 3Bosonus O6akrepuii. OOmue cBoicTBa MPOKApPUOTHIECKUX OpraHU3MOB. MHoroo6pasue
¢opm Oaktepuil. OcoOEHHOCTH CTpPOCHHSI OakTepHabHOM KieTKH. [loHATHE O THUmax oOMeHa y TNpOKapHOT.
OcoOeHHOCTH OpTaHM3alMKM M JKU3HEJCATENFHOCTH IPOKAPHUOT; PacHpOCTPaHEHHOCTh M pOJb B OHOICHO3aX.
OKoorn4eckas posib ¥ MEIUIIMHCKOE 3HAaUeHue (Ha MpUMepe IpeacTaBuTeneil moanapersa Hacrosmue 6akrepun).
Hemonctpanusa. CTpoeHne KJIETOK Pa3InIHbIX IPOKAPHOT.
JlabopaTopHas pa6oTa. 3apHCOBKA CXEMBI CTPOSHHSI TPOKAPHOTHIECKOH KIIETKH.
[IpeamMeTHbIe pe3ysbTaThl 00yYeHUsI
VYyamuecs: 40IKHBI 3HATh:
— CTpOEHHE ¥ OCHOBHBIE IPOIIECCH )KU3HEACATEIEHOCTH OaKTepHH;
pasHooOpa3ue 1 pacnpocTpaHeHne OakTepuid 1 rprHOoB;
— pousb OakTepuil ¥ TPHOOB B IPUPO/IE U )KU3HH YEIIOBEKa;
— MeTo/bl NPOQWIAKTHKH HH(EKIIMOHHBIX 3a00JIeBaHUH.
VYyamuecs 10DKHBI YMETh:
— JaBaTh OOIIYIO0 XapaKTePUCTUKY OaKTEpHsIM;




— XapakTepu3oBaTh (POPMBI OaKTEPHUATHHBIX KIIETOK;

— OTIMYaTh OAKTEPUHU OT IPYTHX KUBBIX OPraHU3MOB,

— OOBACHATH pOJIb OaKTEpHid ¥ TPUOOB B IPUPOJIC U )KU3HH YEIIOBEKA.

MeranpeaMeTHbIe pe3yJIbTaThl 00yUeHHUS

VYuaruecs: T10KHBI YMETh:

— pabortath ¢ y4yeOHMKOM, pabodell TeTpaabi0 M AWAAKTHYECKHUMH MaTepUallaMH, COCTABISTH KOHCIEKT
naparpada yueOHUKa 10 W/ WK MOCIe U3YUCHHs MaTepualia Ha ypoKe;

— pa3pabaThIBaTh IIAH-KOHCIICKT TEMBI, HCIIOJIB3Ys Pa3HbIC HCTOYHUKH WH(POPMALINY;

— TOTOBHUTBH YCTHBIC COOOIICHUS U MUChbMEHHBIC pedepaThl HA OCHOBE 0000IIeHU HHPOPMALIUU yucOHUKA U
JIOTIOTHUTEIbHBIX HCTOYHHKOB;

— TI0JIb30BaThCs MOUCKOBBIMU cHCTeMaMu MHTepHeTa.

Paznen 2. [lapctBo I'pubs1

Tema 2.1. Obmiast xapaKTepuCTHKA TPHOOB

IIpoucxoxknenne u HBomOIUA TpHOOB. OcobenHocmu cmpoenus Kiemox 2pubos. (OcHosHble yepmbl
op2anuzayuu  MHO2OKAemounvlix  2pubos.  Omoenvi:  Xumpuouomuxoma,  3ucomuxoma,  Ackomuxoma,
basuouomukoma, Omuxoma, epynna Hecosepuienuvie epubvli. OCOOCHHOCTH KM3HEICSITEIBHOCTH U
pacnpoctpanenue. Posb rpu6oB B OnoneHo3ax M X035HCTBEHHON ESTEIbHOCTH YEI0BEKa.

JemoncTpanus. CxeMbl CTPOCHUS MPEACTaBUTENCH Pa3IMYHbIX CHCTEMAaTHYECKUX TPYII TPUOOB, pa3IHMYHbIe
npezacTaBuTeNH Hapcrea ['puOkI, CTpOCHUE MII0JOBOTO Tela IUIIIOYHOTO Tproda.

JlaGopaTopHble paboTh

1. CrpocHue IIECHEBOTO rpuba MyKopa.

2. Pacno3naBaHue CheTOOHBIX U STOBUTHIX TPHOOB.

Tema 2.2. JInmaitauku (1 1)

[TonstHe 0 cuMOmosze. OOmAs XapakTepUCTHKA JHIIAWHUKOB. THIBI CIOEBHIN JHUIIAHHUKOB; OCOOCHHOCTH
KU3HEACATEIBHOCTH, PACTIPOCTPAHEHHOCTD U SKOJIOTHYECKas POJIb JINIIANHNAKOB.

JemoncTpanust. CxeMbl CTPOCHUS JTHIIARHIKOB, PA3IMIHbIC IPEICTABUTEIHN JINIIAHHNKOB.

[IpeameTHBIE pe3yabpTaThl 00yUCHUS

VYwyamuecs 40KHBI 3HaTh!

— OCHOBHBIE MOHSATHS, OTHOCSAILIMECS K CTPOCHHUIO TIPO- U 3YKAPUOTHIECKOH KIIETOK;

— CTpPOGHHE U OCHOBBI )KU3HEESTEILHOCTH KIETOK Tproda;

— 0COOCHHOCTH OpTaHH3AIMHU IIIJISIIIOYHOTO Iprda;

— MepsI NpoWIAKTHKY IPUOKOBBIX 3a00JICBaHUI.

VYyamuecs A0KHBI YMETh!

— JaBaTh OOIIYIO XapaKTePHCTUKY OaKTepuil U TprOOB;

— OOBSICHATH CTpOeHNE IPHOOB U JIMIITAHHUKOB,;

— IIPUBOJUTH MPUMEPHI PACTIPOCTPAHEHHOCTH I'PHOOB M JIMIIAHHHUKOB;

— XapaKTepu30BaTh POJIb TPUOOB M JINIIAHHNKOB B OMOIIEHO3aX;

— OIPENENATh HeChEAOOHbIC NUISTIOYHbIE IPHOBI;

—  OOBSICHSTB POJIb OaKTEepUil ¥ TPUOOB B MPUPOJIE U KU3HH YEJIOBEKA.

MertanpenMeTHble pe3ysbTaThl 00y4eHHs

VYwyamuecs: A0KHBI YMETh!

— paboTath ¢ yueOHUKOM, paboueii TeTpaabio U TUAAKTHICCKUMU MaTepHaIaMu;

— COCTaBJIATH KOHCIIEKT naparpada yueOHuKa o 1/WIHK 1ociie U3y4eHUsl MaTepralia Ha YpOKe;

— II0JIb30BaTHCS OMOJIOTHYECKUMH CIIOBAPSIMHU U CIIPAaBOYHHWKAMH ISl TOMCKA OIPEAETIeHU ONOIOTHIeCKIX
TEepMHHOB;

— pa3palaTbIBaTh IUTAH-KOHCIICKT TEMBI, HCHOJIb3Ysl pPa3Hble HCTOYHUKH HH(POpPMAIINY;

— TOTOBUTH COOOIIECHHUS HAa OCHOBE 0000IIeH!s HHpOpMannH yueOHHKA U JOMOJTHUTEIbHBIX HCTOYHHUKOB,

— II0JIb30BaThCS MOUCKOBBIMU cucTeMaMu MHTepHeTa.

Paznen 3. Iapcteo Pacrenus

Tema 3.1. Obmiast XxapaKTepUCTHKA PACTCHUI

PacturenbHblil OpraHu3M Kak LEJOCTHAs cUcTeMa. KIEeTKu, TKaHM, OpraHbl U CUCTEMBI OpPraHOB PACTEHUH.
Perymsiuuss  KuU3HEAEATENBHOCTH pacTeHHWH; (GUTOropMoHBL. OCOOEHHOCTH KHU3HEISATEIHPHOCTH pPACTCHHH.
®orocuntes. [TurmenTsr. CucteMaTika pacTeHUIl; HU3IINE U BBICIINE PACTEHUS.

JdemoncTpanms. PucyHkn ydeOHMKa, IOKa3bIBAaIOIIME OCOOCHHOCTH CTPOSHHS M OKU3HEIESTEIbHOCTH
pasnMYHBIX IpeAcTaBUTened napcTBa pacTeHHil. CXeMbl, OTpa’kalollMe OCHOBHBIE HANpaBJICHUS SBOJIIOLUI
PacTUTENLHBIX OPraHU3MOB.

Tema 3.2. Husmue pacteHus



Bomopocnu xak npeBHeiimas rpymma pactennid. O0mas xapakTepucTuka Bogopocieit. OCOOeHHOCTH CTPOSHUS
Tena. OHOKIETOYHBIE U MHOTOKJIETOYHBIE BOAOPOCIN. MHOroo0pasue BoJOpocel: oTaensl 3enéHble BOJOPOCH,
Bypsie Bonopocnu n Kpacusie Bogopocnu. PacnipocTpaneHre B BOJHBIX M Ha3€MHBIX OHOIIEHO3aX, 3KOJIOTHYECKAs
poiib Bopopocei. IlpakTuueckoe 3HaU€HUE.

JemoncTpanust. CxeMbl CTPOCHHUS BOLOPOCIIEH Pa3IMIHBIX OT/EIIOB.

JlabopaTopHas paboTa. Mi3ydeHre BHEIIHETO CTPOSHHS Bozlopocneﬁ*.

Tema 3.3. Briciine criopoBble pacTeHus

IIpoucxoxkaeHne W 00INas XapakTEPUCTHKA BBICIIUX pacTeHWil. (OCOOCHHOCTH OpraHW3allid |
WHIMBUAYAILHOTO Pa3BUTHS BhICIINX pacTeHud. CriopoBbie pacteHus. O0Inas XapaKTepUCTHKA, IPOUCXOXKICHHE.
Otnen MoxoBuHbIC; OCOOCHHOCTH OpraHHM3alliy, XKH3HEHHOTO IMKIA. PacmpocTpaHeHuWe W poJib B OHOIICHO3aX.
Otnen [InayHOBUIHBIC; OCOOCHHOCTH OpraHHU3alliy, XKU3HCHHOTO IMKIJIA. PactpocTpaHeHue U pojb B OMOIICHO3aX.
Otnen XBOIIEBUAHBIEC; 0OCOOCHHOCTH OpraHM3alny, KU3HEHHOTO NUKJIa. PacmpocTpaHeHrne M poib B OMOIIEHO3aX.
Otnen [anoporaukoBuanbie. [IpomcxoxneHne U 0COOEHHOCTH OPTaHU3AINH MAaNOPOTHUKOB. JKU3HEHHBIN ITHKIT
MAIOPOTHUKOB. PactipocTpaneHue u posib B ONOIIEHO3aX.

Hemonctpanusa. Cxembl CTpOSHHS M JKU3HEHHBIX IIUKIOB MXOB, XBOIIEH U IUIAYHOB, pPa3JIMYHBIC
MPEJCTaBUTENN MXOB, IUIAYHOB M XBOIICH, CXEMBI CTPOCHHUS HAIIOPOTHUKA; IPEBHHE MAIIOPOTHUKOBUAHEIE, CXeMa
IIUKJIa Pa3BUTHUS ITAIIOPOTHUKA, PA3IMIHBIC MIPEICTABUTEIH ITAIOPOTHUKOBHIHBIX.

JlaGoparopHbie pabOTHI

1. HM3yueHHe BHEIIHETO CTPOCHUS MXa.

2. H3ydeHue BHEUIHETrO CTPOCHHS NallOPOTHHKA.

Tema 3.4. Beicuine cemennsle pacteHus. Otaen I'ooceMeHHbIE pacTeHUS

[poucxoxaeHre 1 0COOCHHOCTH OPraHU3aLUH TOJIOCEMEHHBIX PACTCHUI; CTPOCHHE Tela, )KU3HeHHbIE HOpPMBI
TOJIOCEMEHHBIX. MHOroo0pasue, pacnpoCTpaHEHHOCTD T'OJIOCEMEHHBIX, HX POJIb B OHOIICHO3aX M NPaKTUYECKOe
3HAUYCHUE.

HdemoHcTpamus. CXeMbl CTPOCHHS TOJIOCEMEHHBIX, IHKJI Pa3sBHTHA COCHBI, Pa3jM4HBIC IPEICTABUTEIN
TOJIOCEMEHHBIX.

JlaGoparopuas pabota. M3yueHue CTPOCHHs i MHOTOOBPA3Hsl FOIOCEMEHHBIX PACTCHHI .

Tema 3.5. Beicine cemennsle pactenus. Otaen [lokpeitocemenHsle (L{BeTKOBBIE) pacTeHUs

[TpoucxoxneHne U OCOOCHHOCTH OpPraHM3allMM MOKPHITOCEMEHHBIX PACTEHHH; CTPOCHHUE Tena, JKU3HEHHbIE
¢dopmbl nokpeIToceMeHHbIX. Kiaccsl OmgHomonbHble M J[BynoibHbIe. OCHOBHBIE CEMEHCTBA MOKPHITOCEMEHHBIX
pacreHuit (2 cemeiicTBa  OJHONOJBHBIX W 3 ceMeWcTBa  JBYJOJNBHBIX  pacTeHuid). MHorooGpasue,
pacnpoCTpaHEHHOCTh IIBETKOBBIX, UX POJIb B OMOIICHO3aX, B )KU3HH YeJIOBEKa U €ro X03IHCTBECHHOI JesITeIbHOCTH.

JemoncTpanus. Cxema CTpOEHHMS IIBETKOBOTO DACTEHHS; CTPOCHUS IBETKA, WK Pa3BUTHS IBETKOBBIX
pacTeHuii (1BOHHOE OTIIOZOTBOPEHHE), IPEICTABUTEIH PA3IHMIHBIX CEMENHCTB OKPHITOCEMEHHBIX PACTEHHH.

PacniozHaBanne Hambosiee  pacrpoCTpaHEHHBIX  PAacCTEHHMH  CBOEH  MECTHOCTH, OIpEAENeHHe  HX
CHCTEMATHUYECKOTO MOIOKCHHS -

[IpenmeTHBIE pe3yabTaThl O0YUYECHUS

VYyamuecs 10IDKHBI 3HATH:

— OCHOBHBIE METO/IbI U3YUEHHSI PaCTEHUH;

— OCHOBHBIE TPYMNIBI pacTeHHH (BOJOPOCIHM, MXH, XBOIIW, IIAyHBI, ITallOPOTHUKH, TOJIOCEMEHHBIE,
I[BETKOBBIE), HX CTPOCHHE, OCOOCHHOCTH KU3HEESITENbHOCTH 1 MHOTO00Opasue;

— O0COOEHHOCTH CTPOEHHS U )KU3HEACITEIbHOCTH JINIIAfHIKOB;

— pOJb pacTeHuil B Guocdepe 1 )KU3HU YeTI0BEKa;

— IIPOMCXO’KAEHHE PACTEHUH M OCHOBHBIE JTAIBI Pa3BUTHS PACTUTEIHEHOTO MUDA.

VYyamuecs 10KHBI YMETh:

— JaBaTh OOIIYIO0 XapaKTePUCTUKY PACTUTEIHHOTO IapCTBa;

— OOBSCHATH POJb pacTeHH B bnochepe;

— JlaBaTh XapaKTepUCTHKY, OCHOBHBIM TpyIIIaM pacTeHHH (BOAOpPOCISAM, MXaM, XBOIIAaM, IUIayHaM,
MarlOpPOTHHUKAM, T'OJIOCEMEHHBIM, I[BETKOBBIM);

— OOBSACHATH MPOUCXOXKACHUE PACTEHUH U OCHOBHBIE 3TAIIBl PA3BUTHS PACTUTEIFHOTO MHUPA;

— XapaKTepH30BaTh PacIPOCTPAHEHNE PACTEHUI B PA3NUYHBIX KIMMAaTHIECKUX 30HAX 3eMIIH;

— OOBSACHATH MPUUYHHBI PA3IUIHHA B COCTaBE (PUTOIEHO30B PA3THUYHBIX KIMMATHIESCKHUX TOSICOB.

MertamnpeamMeTHbIE Pe3yIbTaThl 00yIEeHUS

Vyamuecs A0IKHBI YMETh!

—  BBINOJIHATH J1aOOpaTOpHBIE paOOTHI O PYKOBOJICTBOM yUHTEIIS;

— CpaBHMBATH NPEACTaBUTENEN PAa3HBIX TPYII PACTEHUI, AeIaTh BEIBOABI HA OCHOBE CPaBHEHMS,

— OLEHMBATh C ICTETUYECKOM TOUKU 3pPEHUS NPEACTaBUTENAEH PACTUTEIBHOTO MUPA;

— HaxoJWTh MH(OPMALMIO O PACTEHHSAX B HAYYHO-IIONYJSIPHOHM JMTEpaType, OMONOTHYECKHX CIIOBapsX W
CIpaBOYHHKAX, AHATM3UPOBATh M OLICHUBATh €€, TIEPEBOIUTD U3 OHOH (OpMBI B IPYTyIO.



Paznen 4. IlapcTBo JXuBOTHEBIE

Tema 4.1. O6mias xapakKTepUCTHKA )KHBOTHBIX

JKMBOTHBIN OpraHM3M Kak LENOCTHas cucrema. KIeTku, TKaHu, OpPraHbl U CHCTEMbl OPTraHOB YKUBOTHBIX.
Perynsinmss  KHM3HENESTENbHOCTH  KUBOTHBIX; HEpPBHAas W OHAOKpUHHAs  peryisinud.  OcoOeHHOCTH
JKU3HEACATESIBPHOCTH JKUBOTHBIX, OTIMYAMONIME WX OT TMPEACTABUTENCH JAPYrMX [apCTB JKHBOM MPUPOJIBI.
CucreMaTuka KUBOTHBIX; TAKCOHOMHYECCKHE KaTCTOPUH;, OJHOKICTOYHBIC U MHOTOKJICTOYHBIC (0€CIIO3BOHOYHEIC U
XOPJIOBBIC) KUBOTHBIC. B3aMMOOTHOIIICHUS )KUBOTHBIX B OMOIICHO3aX; TPOPUUSCKUE YPOBHH U IICTU MATAHMUS.

Jemonctpanus. Pacmpenenenue )HUBOTHBIX U PACTEHUH 1O IUTaHETe: OMoreorpaduyeckie 001acTH.

JlabopaTopHas pa®oTa. AHaiW3 CTPYKTYPHl Pa3IMYHBIX OMOMOB CYIIM W MHPOBOTO OKCaHa Ha CXeMax H
WLTIOCTPAIHSIX.

IIpenMeTHBIC Pe3yIbTaTHl O0YUYCHUS

VYuaruecs: 10KHBI 3HATh:

— [PU3HAKH OPraHu3Ma KaK [eOCTHOW CHCTEMBI;

— OCHOBHBIE CBOWCTBA )KUBOTHBIX OPTaHU3MOB;

— CXOJCTBO M Pa3jIN4us MEXK/Y PACTUTEIBHBIM M )KUBOTHBIM OPraHH3MaMM;

— YTO TaKoe 300JI0THUsl, KAKOBA €€ CTPYKTYpa.

VYdarnuecs TOKHbI YMETh:

—  OOBSCHATH CTPYKTYPY 300JIOTHYECKOI HAyKH, OCHOBHBIC ATAIbI ¢€ Pa3BUTHsI, CHCTEMATHYCCKHE KaTCTOPUH;

— MpCACTaBIATH 3BOJ'IIOHI/IOHHI)II>1 IIyTh pa3BUTHUA )KUBOTHOT'O MHpaA,

- KJ'IaCCI/I(bI/IHI/IpOBaTI) JKHUBOTHBIC O6LCKTI>I IO UX NPUHAMJICIKHOCTU K CUCTEMATUYCCKUM I'PYIIIIaAM;

— TPUMEHSTH [BOMHBIC HA3BAHISI XKUBOTHBIX MPU TOATOTOBKE COOOIICHHUH, JOKIAI0B, IPE3CHTAIINH;

- O6LHCHHTL 3HAYEHHUE 300JIOTMYECKUX 3HAHUN 1A COXpPAaHCHUA KMU3HU Ha IIAHCTEC, pa3dBCACHUA PEAKUX U
OXpaHSEMbIX )KUBOTHBIX, BEIBSJICHUSI HOBBIX MTOPOJI YKUBOTHBIX;

— HUCIMOIb30BaTh 3HAHMUS 110 300JI0THH B TIOBCEHEBHOM JKH3HU.

Tema 4.2. [ToguapctBo OAHOKIJIETOUHBIE

OOmas xapakrepucTuka mNpocTedmmx. Kierka OJHOKIETOYHBIX J>KMBOTHBIX KaK IIEIOCTHBIN OpraHu3M;
0COOCHHOCTH OpraHHU3alUK KJIETOK IIPOCTEHINNX, ClielMalbHble OpraHouabl. PazHooOpa3ue nmpocTeiuinx u ux posb
B OMOIIEHO3aX, )KU3HH YENIOBEKa U €ro XO3sSHCTBEHHOW AesTenbHOCTH. Tunm CapKoXI'yTHKOHOCIBI, MHOTooOpasue
(hopM capkoIOBBIX U KI'YTHKOBBIX. Tun CHOPOBHUKH; CIIOPOBHKH - Iapa3uThl YeIOBEeKa U KUBOTHBIX. OCOOEHHOCTH
opranmzanuu npenacrasureneil. Tun Mupy3opun. MHoroo6pasue nHpy30puii 1 UX posib B OHOIIEHO3aX.

JdemoncTpanus. CxeMbl CTpoeHHs ameObl, ABIVICHBI 3eJIEHON M WHQY30puM Ty(eNbKH, MpeacTaBUTEIH
Pa3NUYHBIX TPYII OJAHOKIETOYHBIX.

JlabopatopHas pa6oTa. CTpoeHHE aMEOBI, IBIIICHBI 3eIEHON U HHPY30PHH TY(DETbKH.

[IpeameTHBIE pe3yabTaThl O0yUYECHUS

VYyamyecs TOJKHBI 3HATh:

— TIPU3HAKHU OJHOKJIETOYHOI'O OPraHu3Ma;

— OCHOBHBIE CHCTEMAaTHYECKHE TPYIIIBI OJHOKIETOUHBIX U UX NPEICTaBUTEINEH;

— 3HauCHHE OJHOKJIETOUHBIX JKUBOTHBIX B 9KOJIOTHUECKUX CHCTEMAX;

— TapasUTUYECKUX TPOCTEHIINX, BBI3BIBAEMble MU 3a00JE€BaHHS y 4eNOBEKa M COOTBETCTBYIOIIHE MEPHI
MpOoGHIAKTHKY.

VYwyamuecs: A0KHBI YMETh!

— paboTaTh C KUBBIMH KyJIbTypaMH IIPOCTEUIINX, UCTIONB3YS IPU 3TOM YBEJINYUTENIbHBIE IPHOOPHI;

— pacmo3HaBaTh OJHOKJICTOYHBIX BO30ynuTeNeH 3a00IeBaHNI YEIOBEKa,

— PpacKpbIBaTh 3HAYEHUE OJHOKJIETOYHBIX KHBOTHBIX B IPUPOJIE U KU3HH YEIOBEKA;

— TPUMEHSATH MOJyYEHHbIE 3HAHUS B IOBCEIHEBHOM JKU3HU.

Tema 4.3. [TogmapcTBo MHOTOKIIETOYHEIE

OO1as XapakTepPUCTHKAa MHOTOKJIETOYHBIX JKHBOTHBIX, THIBI CUMMeTpud. KIIETKM W TKaHH >KUBOTHBIX.
Ipocreiitire MHOTOKJIETOYHBIE — IYOKH; HX PaClpOCTPaHCHHUE U SKOJIOTHYECKOE 3HAUCHUE.

JemoHcTparusi.

THIBI CHMMETPHH Y MHOTOKJICTOYHBIX KHBOTHBIX, MHOTOOOpa3ue ryoox.

Tema 4.4. Tun KumegnononocTHbIe

OCOOeHHOCTH OpraHM3aIlM KHIIIEYHOIIOJIIOCTHRIX. becronoe m momoBoe pasMHOXeHHe. MHoroo0pasue u
pacnpocTpaHeHHe KHIIEYHOOIOCTHBIX; THAPOUIAHbIE, CLIM(OHUIHbIE W KOPAJIOBBIE MOJHIBL. POJIb B NPUPOAHBIX
cooO1ecTBax.

JemoncTpanus. CxemMa CTPOSHHUS THIPHI, MEAY3bl M KOJIOHUM KOPAJUIOBBIX IMOJHIOB. broneHo3 kopamioBoro
puda. BHemrHee u BHyTpeHHEe CTPOSHHE KHIIIEYHOTIOJIOCTHBIX.

JlabopaTopHast paboTa. M3ydeHne niuakaTtoB ¥ TabIUI, OTPaXKAIOIINX X0/ PETeHEPALIH Y THIPHI.




Tema 4.5. Tun [Inockue yepsu

OcoOCeHHOCTH OpraHM3aliK ITUIOCKUX dYepBeil. CBOOOMHOXKHMBYIIME pPECHHYHBIE dYepBH. MHOrooOpasme
PECHHYHBIX 4YepBEH M WX poiib B OumomeHo3ax. [IpucmocoOneHuss K MapasuTHU3My y IUIOCKHX YEpBEH; KIJIACCHI
Cocanpmukyu u JleHTouHble depBH. 1IoHATHE O XU3HEHHOM IUKIIC; KBl PA3BUTHA MEUYEHOUHOTO COCANIBINUKA U
Oprapero menHs. MHOrooOpasue IIOCKUX YepBei-Tapa3uToB; Mephl MPO(MIaKTHKN TTapa3UTapHBIX 3a00IeBaHMI.

JemoncTpanusa. CXeMbl CTPOCHHS IUIOCKHX YepBeH, BeAYIINX CBOOOTHBIN M MapasUTHUECKHH 00pa3 KHU3HH.
PaznuuHbIe peCTaBUTENN PECHUYHBIX YepBeil. CXeMbl )KU3HEHHBIX [UKIIOB MMEYEHOYHOTO COCAIbIMKA 1 OBIYBErO
LETTHS.

JlabopaTopHast paboTa. JKu3HeHHbIE HUKIIBI NEYEHOYHOTO COCANIBINUKA U OBIYBEro LIETIHS.

Tema 4.6. Tun Kpyrisie uepsu

OCOOCHHOCTH OpraHU3allMy KPYTIIBIX YepBed (Ha mpuMepe 4enoBedeckoi ackapuibl). CBOOOTHOXKHUBYIIME U
MapazuTHYECKUe KPYyTible YepBu. L{UKT pa3BUTHS Ye0BEUECKON acKapHIbl, Mephl MPOMIIIaKTHKN acKapuI03a.

JemoncTpanust.

Cxema CTpOeHHS W UHUKI pPAa3BUTHSA YEIIOBEUCCKOW acKapumpl. Pa3nmdHble CBOOOTHOXKHBYIIHE U
nmapazuTHIecKue GopMbI KPYTIIBIX YEPBEH.

JlabopaTopHas pa6oTa. JKXHU3HEHHBIN IIHKIT 9€JI0OBEYECKOI acKapHIbl.

Tema 4.7. Tun Konpuatsle uepBu

OCOoOeHHOCTH OpraHu3allik KOJbUaThIX uepBeil (Ha NpUMeEpe MHOTOILIETHHKOBOIO 4YepBsi HEpPEHIbl);
BTOPUYHAs MOJIOCTh Tella. MHOrooOpa3ue KoJb4YaThlX YepBeil; MHOTOLICTUHKOBBIE U MAJIOLIETHHKOBBIE KOJIbUaThie
4YepBH, MUSABKHU. 3HAUCHUE KOJIBYATHIX YepBeEil B OMOIIEHO3aX.

JemoHcTpanusa. CxemMa CTpOCHHMsST MHOTOLIETMHKOBOTO M MAaJIOIIETHHKOBOI'O KOJIBYATHIX depBeil. Pasnuunble
npezacTaBuTeny THa KospyaTsie YepBH.

JlabopaTtopHast paboTa. BHemHee cTpoeHne 10K1€BOTO YepBs.

Tema 4.8. Turmr Mommrocku

OCOOEHHOCTH OpraHM3alUk MOJUIFOCKOB; CMEIIAHHAs MOJOCTh Telda. MHOroo0pasue MOJUTFOCKOB; KIIaCChl
Bproxonorue, J[BycTBopuaThic U ['0JIOBOHOTHE MOJUTIOCKH. 3HAUYEHHE MOJUTIOCKOB B OHOIleHO3aX. Poilb B JKH3HH
YyeJIOBeKa U €r0 XO3SIHCTBEHHOM ICATCIbHOCTH.

Hemonctpanust. CxemMa CTpoeHHUs OpPIOXOHOTHX, JABYCTBOPUYATHIX M TOJIOBOHOTHMX MOJUIIOCKOB. PaznuuHbie
MPEJICTABUTEIIN THUIIA MOJUTFOCKOB.

JlabopaTopHas paboTa. BHelHee cTpoeHHE MOJUTIOCKOB.

Tema 4.9. Tun Unenucronorue

[IpoucxoxxaeHne W OCOOCHHOCTH OpPraHW3alMH YICHHCTOHOTMX. MHOroobpasue WICHHCTOHOTHX; KIAacChl
Pakoo6pasnbie, IlaykooOpasusle, Hacekompie 1 MHoronoxku. Kiacc PakooOpasnpie. OOmas xapaKTepUCTHKA
Kjacca pakooOpasHbIX Ha TpUMepe pedHOro paka. Belcmme u Hu3mme pakd. MHOrooOpasue U 3HauyeHHE
pakooOpasHbix B OuomeHosax. Kiacc IlaykooOpasnele. OOmas xapakTepucThka IaykooOpasHbix. Ilaykw,
CKOPIIMOHBI, KJIemu. MHorooOpasue H 3HauyeHHE IaykooOpasHeIXx B Ownonenosax. Kimacc Hacexkomsle.
Muoroo6pazue HacekoMmbIX. OOImas XapakTEepUCTHKA KJlacca HACEKOMBIX; OTpPSAIbl HACEKOMBIX C IOJIHBIM H
HETIOJIHBIM TpeBpanieHneM. MHoroobpasue 1 3HaueHHE HACEKOMBIX B OMOIIeHO3aX. MHOTOHOXKKH.

HemoHcTpanusa. CxemMa CTpPOEHHS pEYHOro paka. PasnuuyHbBle TNPEACTaBUTENM HU3MIMX M BBICIINX
pakooOpa3Hbix. CxeMa CTpOeHHUs MayKa-KpecToBUKa. Pasnuynble mpencTaBuTenu kiacca IlaykooOpasHbie. CxeMbl
CTPOCHHUS HACEKOMBIX PAa3JIMUHBIX OTPSAIOB.

JlaGopaTopHast paboTa. M3y4eHne BHEIIHEro CTPOSHHs 1 MHOT000pa3Hsl YIEHHUCTOHOTHX.

[IpenmeTHBIE pe3yabTaThl 00YUYECHUS

VYyamuecs 10IDKHBI 3HATH:

— COBpEMEHHBIE NPECTaBICHHs] O BOSHUKHOBEHUH MHOTOKJICTOUHBIX )KHBOTHBIX;

— 00mIy0 XapakTepuCTUKY THITa KHIIeUHOIOIOCTHBIE;

— o0myro xapakrepuctuky Trma [lnockue yepsuy;

— o0myro xapaktepucTuky Tuma Kpyrisie gepsu;

— oburyro xapakTepucTuky Trmna KoipuaTeie uepBu;

— 0o0uIyro XapakTepuUCTHKY THIa UICHHCTOHOTHE.

Vyamuecs: A0IKHBI YMETh!

— ONpeneNsaTh CHCTEMaTHIECKYIO MTPUHAAICKHOCTD JKUBOTHBIX K TOH MM WHOH TaKCOHOMHYECKOW TPYIIIE;

— Ha0moJaTh 3a IOBEACHNUEM KUBOTHBIX B IIPUPO/IE;

— paboTaTe C JXMBBIMH J>KHBOTHBIMH W (UKCHPOBAHHBIMHM NpernaparamMy (KOJJICKIWSIMH, BIIQKHBIMH U
MHKpOIIpenapaTtamMy, 4y4eiamMu 1 1Ip.);

— OOBSICHATH B3aUMOCBSI3b CTPOCHUSI M (DYHKIMH OPraHOB M MX CHUCTEM, 00pas3a HM3HU M cpelbl OOMTaHUS
JKHBOTHBIX;

— IIOHMMAaTh B3aUMOCBSI3H, CJIOXKHBIINECS B TIPUPOIE, M MX 3HAYEHHE /IS 9KOJIOTUIECKHX CUCTEM;




—  BBIACIATH )KUBOTHBIX, 3aHECEHHBIX B KpacHyI0 KHUTY, M CIIOCOOCTBOBATh COXPAHCHUIO MX YHCICHHOCTH H
MECT OOMTaHHS;

— OKa3bIBaTh MEPBYIO MEIUIIMHCKYIO IIOMOIIIb IIPH YKyCaX OMACHBIX MU SIMOBUTHIX )KHBOTHBIX;

— HCMOIb30BaTh MePbI NPODUIAKTHKY Mapa3uTAPHBIX 3a00IeBaHU.

Tema 4.10. Tun Urnoxoxne

Obwas xapaxmepucmuka muna. Mnozoobpasue uenoxoxcux;, xiaccel Mopckue 36é30b1, Mopckue eoxcu,
Tonomypuu. Mnozoobpasue u sxonocuyeckoe snavenue.

HemoHcTpanusa. Cxembl cmpoeHus MOpPCKou 36e30bl, MOpckozo edca u eonomypuu. Cxema npuooHHO20
buoyenosa.

Tun Xopnossle. becuepennsie

[IpoucxoxaeHne XOpOBbIX; TOATHIIEI OecYepenHbIX U MO3BOHOYHBIX. O0MIas xapakrepucTruka tuna. [loxrumn
BbecuepenHble: TaHIETHUK; 0COOEHHOCTH €r0 OpraHU3alUH U PacIIpOCTPAHEHNUS.

Hemonctpanus. Cxema cTpoeHus JaHIeTHHKA. CxeMa Metamopdo3a y acIuIuii.

Tema 4.11. IToatun [Ho3Bonounsie (Uepennsie). Hagxmacc Pr1osr

OOmast xapakTepUCTHKa ITO3BOHOYHBIX. [Ipomcxoxknenne peid. OOmas xapaxTtepuctuka pbid. Kiraccs
Xpsamesble (akyiasl U ckatel) 1 KocTHele ppiObl. MHOroo0Opasue KOCTHBIX PbIO: XPSIIEKOCTHBIC, KHCTENephle,
JIBOSIKOJIBIIIAINNE U JIyderepble pelObl. MHOrooOpasue BUIOB M YepThl MPUCIIOCOOIEHHOCTH K Cpeie OOHMTaHus.
DKOJIOTHYECKOe U X035 HCTBEHHOE 3HAaUEHHUE PBIO.

JemoHncTpanus. MHOroo6pasue ppi6. CxeMa CTpOeHUs KUCTENEPhIX U JTy4enephiX phIo.

JlabopaTopHast pa6ota. OcOOEHHOCTH BHELTHETO CTPOCHHS PHIO B CBSI3U ¢ 00pa30M >KH3HU.

Tema 4.12. Kimacc 3eMHOBOIHEIS

IlepBrie 3emHOBOAHBIC. OOmas XapaKTepUCTHKa 3EMHOBOIHBIX KaK IIEPBBIX HA3EMHBIX ITO3BOHOYHBIX.
BecxBocTrie, XBocTaTeie U Oe3HOTHE amMPuOUN, MHOTOOOpas3ne, cpea OOMTaHUSA W SKOJIOTHIECKHE OCOOCHHOCTH.
CTpyKkTypHO-YHKIMOHANEHAS OpTraHU3aIlMsd 3CMHOBOJHBIX HA MpHUMepe JATYIIKHA. OKOJIOTHYECKas poib W
MHOT000pa3ue 3eMHOBOIHBIX.

Jemonctpanusa. MHorooOpasue ampuodnit. CXeMbl CTPOSHUS KHCTEIEPHIX PHIO U 3¢ MHOBOIHBIX.

JlabopaTopHbie U mpakTHdeckue paboThl. OCOOCHHOCTH BHEHIHETO CTPOCHHS JIATYINKH, CBA3aHHBIC C ¢
06Pa3oM KH3HH .

Tema 4.13. Knacc [Ipecmbikarommecs

IIpoucxoxnenue pentuauil. OOImas XapakTepUCTHKA MPECMBIKAIOIIMXCS KaK ePBUYHOHA3EMHBIX )KUBOTHBIX.
CrpykTypHO-(pyHKIMOHANbHAST OpTaHM3alMs IPECMBIKAIONIMXCS Ha NpuUMepe suepuisl. Yenryituateie (3Mmew,
SIICPUIBI M XaMEJICOHbI), KPOKOJWIBI M 4Yepenaxu. PacmpocTpaHeHne u MHOTrooOpasue (opMm penTuiuii;
MOJIOKEHHE B DKOJOTHUECKHX CUCTEMAax. BhIMepIine rpyIiibl MPeCMBIKAOIIHXCS.

Jemonctpanus. MHOroo6pasue npecMbikaronmxcs. CXeMbl CTPOSHHS 3€MHOBOIHBIX U PEMTHITHIA.

JlaGopatopHbie U npakTHYecKkue paboThl. CPaBHUTEIBHBINA aHAJIHM3 CTPOCHHUS CKEJICTOB YePEHaxH, sIIEePULbl U
3MEH.

Tema 4.14. Knacc IItumst

IIponcxoxneHue NTHUI, MEPBONTHLBI W WX MPEIKH; HACTOAIIMe NTHIBL. Kwuierpyable, Win JeTaromue,;
OeckuieBble, MM Oerarolne; MHHTBUHBI, WK IUTaBaonye NTUibl. OCOOEHHOCTH OpTaHU3aIlMKd U SKOJIOTHYECKas
TuddepeHIUPOBKA JETAIONINX NTHLL (IITUIIBI JIeca, CTENell U MyCThIHb, OTKPBITHIX BO3IYIIHBIX POCTPAHCTB, OOIOT,
BOIOEMOB M mobepexuif). OxpaHa W TPHUBIEUCHHE NTHI[; AOMAIIHHE NTHUIBL. Poib nmTuil B mpupoie, KU3HU
YeJIOBEKa U €r0 XO3SMCTBEHHOH eI TeIbHOCTH.

Hemonctpanus. MHOroo6pasue nrun. CXeMbl CTPOCHHUS PENTILIHA U ITHLI.

.H*a60paT0pHLIe U mpakTudeckne padoTsl. OCOOEHHOCTH BHEIIHEr0 CTPOEHHS ITHII, CBA3aHHbBIE C X 00pa3oM
KHU3HU .

Tema 4.15. Knacc Muekonuraromuie

IIpoucxoxnenne wMiekonuraonmx. IlepBo3Bepn (yTkoHOC ® exuaHa). Hmsmme 3Bepu (cymuaTsle).
Hacrosimue 3Bepu (tutaneHtapubie). CTpyKTypHO-(QYHKIIMOHAIBHBIE OCOOCHHOCTH OPTaHU3alMN MIIEKOTIMTAIOIINX
Ha TpuMepe cobaku. OKOJOTHYECKas pOJb MIIEKONHTAIOMKWX B TIPOLECCE PAa3BUTHSA JKUBOM MHPHUPOABI B
KaifHO30MCKOH dpe. OCHOBHBIE OTPAOBl IUIALEHTAPHBIX MIEKONMUTaonmx: HacexoMosiiHble, PyKokpbuibie,
I'pezynbl, 3aiinieoOpasnple, Xwumiaele, Jlactonorue, KutooOpasubie, HemapHokombiTHEIE, [lapHOKOMBITHBIE,
IIpumaTts! u 1p. 3HaYeHNE MIEKONUTAIOIUX B IPUPOJE U XO3HUCTBEHHON AEATENBbHOCTH YenoBeka. OxpaHa LEHHbBIX
3Bepeil. JlomamHue MuexonuTaromue (KpyHmHbII M MENKHIl porarelii CKOT U JPYTHE€ CEIbCKOXO3SHCTBEHHBIE
JKUBOTHBIE).

JemoncTpanust. CxeMbl, OTpakarolfe SKOJI0rHIecKyto TuddepeHIrpoBKy MiIeKonuTarommx. MHoroodpasue
MiIeKonuTaromux. CXeMsl CTpPOEHHs PENTIIINN U MIEKOIHUTAOMINX.

JIaGopaTopHbIe i NpaKTHYeCKHe PaboThL. 3yuenHne CTPOCH S MICKOMUTAIOMIKX .



PacrniozHaBaHMe KUBOTHBIX CBOEGH MECTHOCTH, OTPENECICHNE NX CHCTEMATHYECKOro IOJIOKCHUS U 3HAUCHUS B
KH3HH UETTOBEKa .

IIpenmeTHBIE pe3yabTaThl O0YUICHUS

VYyamuecs: 10IDKHBI 3HATH:

— COBpEMEHHBIC TIPECTABICHHS O BOSHUKHOBEHUH XOPJOBBIX KHBOTHBIX;

— OCHOBHBIE HAIIPaBICHHUS 3BOJIOINU XOPIOBBIX;

— 00IIy0 XapakTepuCTUKY HajKiacca PoIObr;

— 00IIyI0 XapaKTepUCTUKY Kiacca 3eMHOBOIHEIE;

— 00myro XxapakTepucTuky kiacca [IpecMpikatommmuecs;

— 00Iyto XapakTepucTUKY Kiacca [Ituipr;

— 00IIy0 XapaKTepUCTUKY Kitacca MIeKonuTaroLue.

Y4amuecs: 10DKHBI YMETh:

—  OIPEAENATh CUCTEMATHUYECKYIO MPUHAUIC)KHOCTH KUBOTHBIX K TOH WJIM HHOH TaAKCOHOMHYECKOH TPpyIIIE;

— paboTaTh C JXUBBIMH J>KHBOTHBIMH W (UKCHPOBAHHBIMHM MpernaparaMy (KOIJICKIUSMH, BIQKHBIMH U
MHKpOIIpenapaTaMy, 4y9eiIaMu U 1Ip.);

— OOBSACHATH B3aMMOCBS3b CTPOCHUSA W (QYHKIHH OPraHOB M MX CHCTEM, 00pa3a KM3HH W Cpeasl OOMTaHUs
JKUBOTHBIX;

— IIOHUMAaTh U YMETh XapaKTepPHU30BaTh SKOJIOIHYECKYIO POJIb XOPJIOBBIX JKUBOTHBIX;

— XapaKTepu30BaTh X035HCTBEHHOE 3HAYCHUE NTO3BOHOYHBIX;

— Ha0xI0JaTh 32 MOBEICHUEM JKUBOTHBIX B IPUPO/IE;

— BBIACIATH JKMBOTHBIX, 3aHECEHHBIX B KpaCHyIO KHUTY, 1 CHOCO6CTBOBaTI) COXpAaHCHHIO UX YUCJICHHOCTU U
MECT OOMTaHUs;

— OKa3bIBaTh MEPBYIO MEANIIMHCKYIO IIOMOIIB IPH YKYCaX ONACHBIX WX SIOBUTHIX )KUBOTHBIX.

MertanpenMeTHbIe pe3yJIbTaThl 00yUCHUS

— J1aBaTh XapaKTEPUCTUKY METOJaM M3y4IEHHs OMOJOTHIECKUX OOBEKTOB;

— HaOJI0JaTh M ONMHUCHIBATH PA3IMYHBIX IPEICTABUTENEH KUBOTHOTO MHPA;

— HaxOJWTh B PA3IIMYHBIX HCTOYHUKAX HEOOXOIUMYIO HH(POPMALHIO O )KUBOTHBIX;

— u30UpaTeNIbHO OTHOCUTHCS K OHOJIOTHYECKON HWH(OpMAIUK, COAEpKaIleHCsS B CPEICTBaX MAacCCOBOM
uHpopmanumy;

— CpaBHHMBATD XUBOTHBIX U3YUCHHBIX TAKCOHOMUYCCKUX I'PYIIT MEKIAY CO6OI>II;

— HCIIOJIB30BaTh HH}IyKTHBHbeI u Z[e]lyKTHBHLIﬁ MOAXOJbI TPU U3YUCHUHU KPYITHBIX TAKCOHOB;

— BBIABJIATH MIPU3HAKKU CXOACTBA U pa3jINniusa B CTPOCHUH, o6pa3e JKU3HHU U MIOBCACHHUU )KUBOTHBIX;

— 0000maTe 1 Ae1aTh BEIBOABI 10 H3YYEHHOMY MaTepHaly;

— paboTaTh C JOMOJHHUTEIBHBIMH HCTOYHMKAMH HH(OpMAIWy, HCIIONB30BaTh U1 IMOWCKA HWH(OPMAIHUN
BO3MOKHOCTHU [HTEpHETa;

— IIPEACTABIATH M3YUYEHHBIH MaTepua, NCTIOb3Ysl BO3MOYKHOCTH KOMITBIOTEPHBIX TEXHOJIOTHH.

Pazgen 5. Bupycht

Tema 5.1. MHoroobpasue, 0COOEHHOCTH CTPOCHUsI M IPOUCXOXKICHUS BUpycoB. OOmias XxapaKTepuCTHKa
BupycoB. Mcropus ux oTtkpeitusa. CTpoeHHe BUpyca Ha IpHUMepe BHpyca TabauHOW Mo3auku. B3amMopelicTue
BUpYcCa U KJIETKU. BUpychl - BO30ynTE M ONacHbIX 3a00eBaHnii yenoBeka. [Ipoduiaktika 3a00neBaHms TPUIITIOM.
[IpoucxoxaeHue BUPyCoOB.

JemoHcTpanusa. Mojenu pa3in4HbIX BHUPYCHBIX dYacTHI. CXeMbl B3aMMOJEHCTBHS BHpyCa M KIETKH IpH
TOPU30HTAJIBHOM U BEPTUKAIFHOM THIE Tepenadn HHpeKunu. CXeMbl, OTpakaroliie MpoLecc pa3BUTHsI BUPYCHBIX
3a00JIeBaHUH.

[IpeameTHBIE pe3yabTaThl 00YUIECHUS

VYyamyecs JOJKHBI 3HATh:

— oOmue NpUHINIBI CTPOSHHS BUPYCOB )KUBOTHBIX, pACTCHNI 1 OaKTepHi;

— IIyTH IPOHUKHOBEHHS BUPYCOB B OPIaHU3M;

— 3Tanbl B3aUMOAEHCTBHUS BUPYCa U KIETKH;

— Mepsl NPOPUIIAKTHKHI BUPYCHBIX 3200JI€BaHUH.

Vyamuecs: A0IKHBI YMETh!

— OOBSACHATH MEXaHU3MBI B3aUMO/JICHCTBUS BUPYCOB H KIIETOK;

— XapakTepu30BaTh OTMACHBIC BUPYCHBIE 3a0oneBanus genoseka (CIIN/, renatur C u ap.);

— BBIBISITH NPU3HAKU CXOJCTBA U PA3JIUUUSA B CTPOEHUH BUPYCOB;

— OCYILIECTBJISITH Ha MPAKTHKE MEPOIIPUATHS 110 MPO(UIAKTHKE BUPYCHBIX 3a00JICBaHUI.

MeranpenMeTHble pe3yJIbTaThl 00yUeHHUs

VYyamyecs T0JIXKHBI YMETb:

— 00001maTh ¥ AeaTh BEIBO/BI 10 H3YYEHHOMY MaTepualy;

— paboTaTh C JIONOJHHTEIbHBIMH HCTOYHHKAMHM HH(OpPMAIMH, HCIOJIB30BATh JUIA IOHUCKAa HWH(POPMAIMH
BO3MOkHOCTU VHTEpHEeTa;




— IPEACTABISITH U3YUYCHHBIH MaTepua, UCIOJb3ysl BO3MOXKHOCTH KOMITBIOTEPHBIX TEXHOJIOTUHi.

3axioyeHne

OcoOeHHOCTH OpraHu3allid W MHOTOOOpa3ue JKUBBIX OpraHu3MoB. OCHOBHBIE OOJIACTH TNPUMEHEHHS
OMONIOrMYEeCKUX 3HAHUI B MPAKTHKE CEJIbCKOTO XO3siICTBA, B psAe OTpacieil MPOMBIIUICHHOCTH, MPH OXpaHe
OKpYXKaIOIIEH Cpebl U 3JI0POBbs YEIOBEKA.

JIM4HOCTHBIE PE3yNIbTATHI O0YUCHHUS

— pasBuTHE U (OpPMUPOBAHKE HHTEPECA K U3YUCHHIO MIPUPOJIBI;

— Ppa3BUTHUE UHTEIUICKTYaIbHBIX U TBOPYCCKHUX CIIOCOOHOCTEH;

— BOCIHTaHHUC OCPEIKHOTO OTHOIICHHS K MPHUPOJE, HOPMUPOBAHUE IKOJIOTUIESCKOTO CO3HAHNS;

— TpU3HAHHE BBICOKOH IETIOCTH KU3HH, 3JI0POBbsS CBOCTO U JPYTUX JHOJCH;

— Ppa3BHUTHE MOTHBAIMH K MOJYYCHUIO HOBBIX 3HAHHM, TATBHEHIIEMY U3YUCHHUIO ECTCCTBCHHBIX HAYK.

4.Conep:xanne nporpammsl «buosiorus. Yenosek. 8 kiace» (68 4, 2 4 B Heges110)

Pazgen 1. MecTo uenoBeka B CUCTEME OPraHUYECKOT0 MUpa

UenoBek Kak 4acTh >KUBOM MPUPOAbL. MecTo 4eoBEKa B CUCTEME OpPraHMueCKOro Myupa. YepThl CX0ACTBa YEIOBEKA
¥ KUBOTHBIX. CXOJICTBO M pa3nuyus YeIOBEKa U YEIOBEKOOOpa3HbIX 00e3bsH. YenoBeKk pa3yMHBbIil.

JemoncTpanus. CkeneTsl YyeaoBeKa U I03BOHOYHBIX. TabJMIbI, CXeMBI, PUCYHKH, PACKPBIBAIOIIE YEPTHI CXOACTBA
9eJI0BEKa U JKUBOTHBIX.

[TpeaMeTHbIE pe3ysIbTaThl 00yYECHUs

VYwyamuecs 40KHBI 3HATh!

MPU3HAKH, TOKa3bIBAIOIINE POACTBO YeJIOBEKA U )KUBOTHBIX.

Vyamuecs A0KHBI YMETh!

aHATM3UPOBATh OCOOCHHOCTH CTPOCHHUS UEJOBEKa M YEIOBEKOOOpAa3HBIX 00€3bsH, NPEBHHUX MPEIKOB YEIOBEKa,
MpeCTaBUTENCH pa3INdHbIX pac.

Pazgen 2. [IpoucxoxaeHne 4eaoBeKa

Bronorndeckue u conpanbHble (paKTOPHI aHTPOIIOCOIIMOTEHE3a. DTalbl aHTPOIOTeHe3a W (aKTOPBl CTAHOBIICHUS
geJioBeKa. Pachl uenoBeka, UX NPOUCX0XKIECHHE U €TUHCTBO.

Jemonctpanusa. Mogens «IIpoucxoxxaeHue yenoeka». MoJenu ocTaTKOB MaTepHUaNbHON MEePBOOBITHON KyJNbTypHI
yejoBeka. M300paxkeHue npecTaBuTeNel pa3InyHbIX pac yesoBeKa.

[TpeaMeTHbIE pe3yIbTaThl 00yYEeHUs

VYwyamuecs 40KHBI 3HATh!

OMOJIOrMYeCcKUe U ColnabHbIe (PaKTOPhI aHTPOIIOTeHE3;

OCHOBHBIE JTaIIbl 3BOJIIOINHN YEIIOBEKa,

OCHOBHBIE YEPTHI Pac YeIOBEKa.

Pasnen 3. Kparkas ucropus pa3BUTUs 3HAHUN O CTPOCHUM U KIUSAX OPraHU3Ma YENIOBEKa

Haykn o uenoBeke: aHatomwus, (u3HONOTHs, TMrueHa. Bennkne anatomsl U ¢usuonoru: ['mmmokpat, Knasnwmii
I'anen, Aanpeac Besanuii.

Jemonctpanust. [TopTpeTsl BeJIMKUX YYEHBIX - aHATOMOB U (DPH3HOJIOTOB.

IIpenmeTHbIe pe3ynbTaThl 00y4EeHU

VYwyamuecs: 40KHBI 3HATh!

BKJIa/l OT€YECTBEHHBIX YUEHBIX B PA3BUTHE 3HAHUH 00 OpraHU3Me YeloBeKa.

Paznien 4. O6uwmit 0630p cTpoeHus ¥ PYHKIMKA OpraHu3Ma 4ejioBeKa

Knetounoe crpoeHne opraHusma. TKaHU: SIUTEIHANBHBIC, COCTUHHUTENBHBIC, MBINICYHBIC, HepBHas. OpraHbl
YeoBeYecKoro opranusmMa. CHCTeMbI OpraHoB. B3anmMOCBSI3b OPTaHOB M CHCTEM OPTaHOB KaK OCHOBA TOMEOCTa3a.
Hemonctpanus. CXeMBI CTPOCHHUS CHCTEM OPTaHOB YEIIOBEKA.

JlabopaTopHBIE U IPaKTHYECKUE PaOOTHI

N3ydeHnne MUKPOCKOTIMYECKOTO CTPOCHUS TKaHEH.

Pacno3naBaHue Ha TaONIHIIAX OPTaHOB U CHCTEM OPTaHOB.

IIpeameTHbIE pe3yNbTaThl O0YUSHHS

Yyammecs TOJDKHEI 3HATh:

OCHOBHBIE NPU3HAKH OpTraHU3Ma YelIOBEKa.

VYyamuecs A0IKHBI YMETh!

y3HaBaTh OCHOBHEIC CTPYKTYPHBIC KOMIIOHCHTHI KJICTOK, TKAHEH Ha TaOJIHIIaX ¥ MUKPOIIPENaparax;
YCTaHABJIMBATh U OOBSICHATH B3AUMOCBSI3b MEKIY CTPOCHUEM U (PYHKIUSAMHE KIECTOK TKAHEH, OPraHOB U X CHCTEM.

Paznen 5. KoopnuHanus u peryasius
I'ymopaneHast peryssinus. XKenespl BHyTpeHHEH cekpennd. ['0OpMOHBI U HX POJIb B 0OMEHHBIX mporeccax. HepBHO-

ryMOpaibHast peryJisiiys.



JemoncTpanusi. CxeMbl CTpPOCHHSI JSHIOKPHHHBIX IKejie3. Tabnuipl, WUIIOCTPUPYIOIIHE CTPOCHHE,
OMONIOrMYECKYI0 aKTHMBHOCTh W TOYKM TPHWIOKEHHs TOpMOHOB. Dortorpaduu OOJBHBIX C Ppa3UYHBIMH
HapylIieHUIMU QYHKLIUH YHIOKPHHHBIX JKeJie3.

HepBHast peryssuus. 3HadeHHEe HEpBHOW cucTeMbl. LleHTpanbHas u mnepudepuyeckas HEPBHBIC CHCTEMBI.
BereratuBHasi 1 coMaTH4YeCKas 4aCTH HEpBHOI cucTeMbl. Peduiekc; npoBeaeHue HepBHOro umiynbca. CTpoeHne u
(YHKIMHM CIIMHHOTO MO3ra, OTIEJOB TOJOBHOTO MO3ra. Bosbline nosymapus royioBHoro mosra. Kopa Gonblinx
nonymapuii. 3HayeHHe KOpbI OONbLIMX MONymiapuil u e€ CBSI3U C APYTHMH OTaedaMu Mo3ra. OpraHbl YyBCTB
(amanmzaTopsl), ux cTpoenue u GpyHkiun. CTpoeHue, GYHKINHN U THTHEHA opraHoB 3peHus. CTpoeHue U QyHKIUA
opraHoB ciyxa. IIpeaynpexaeHue HapylieHuid ciyxa. OpraHsl ocs3aHus, BKyca, oOOHsHHUs. ['MrueHa OpraHoB
IYBCTB.

JHemoncTpanus. Mozenu roloBHOTO MO3ra, OpraHoB 4yBCTB. CXeMbl peIIeKTOPHBIX AYT 6e3yCIOBHBIX Pe(IICKCOB.
JlaGopaTopHbIe U MPaKTUIECKUe paboThI

M3ydenne roJOBHOTO MO3Ta YeoBeKa (10 MYJLDKaM).

W3yueHnne n3MeHeHHs pa3Mepa 3padka.

[IpeaMeTHbIE pe3yabTaThl 00yUYEeHUsI

VYyaruecs: 10KHBI 3HATh:

POJIb PEryIISITOPHBIX CHCTEM;

MEXaHU3M JISHCTBHSI TOPMOHOB.

Vyaniuecs: JOJKHBI YMETb:

BBISIBJIATH CYLIECTBEHHBIE TPU3HAKHU CTPOCHHS M ()YHKIIMOHUPOBAHHUS OPraHOB YyBCTB;

co0ro1aTh MEphI MPOGUITAKTUKY 3a00JICBaHUI OPTaHOB YYBCTB.

Pasnen 6. Onopa u ABHKEHHE

CKeJeT 4eloBeKa, €ro OTHEIbl: OCEBOM CKENIEeT, CKEJEeT IMOsSCOB KOoHeuHocTeld. OCOOCHHOCTH CKelleTa 4elloBeKa,
CBsI3aHHBIC C TPYJOBOHM NESATEIBHOCTHIO M MpIMOXokAcHHeM. CocTaB M CTPOCHHE KOCTEH: TpyOdaThie ry0daThie
koctd. Poct kocteir. BospacTHple M3MeHEHHs B CTPOSHHH KOCTeH. THIBI coemuHEHWs KocTel. 3aboseBaHus
OTIOPHO-IABUTATEIHFHON CHCTEMBI W WX mnpodmraktuka. Mpeimeynas cuctema. CTpoeHHE W Pa3BUTHE MBIIIII.
OCHOBHBIE TPYIIIBI MBI, UX (QYHKIUH. PaboTa MBI cTaTH4ecKas W AMHAMHUYECKas Harpy3kdu. Poms HepBHOU
CHUCTEMBI B PETYIISAIIH PpabOTHl MBIIII. Y TOMIJICHHE MBIIIII, POJIh AKTHBHOTO OTABIXa B BOCCTAHOBIICHUH aKTUBHOCTH
MBIIIICYHON TKaHU. 3HaueHHe (HU3NUECKON KyIbTYyphl U pEKHUMa TPyIa Ui IMPAaBUILHOTO (JOPMUPOBAHUS OMOPHO-
JIBUTaTEJILHON CUCTEMBI.

JemoHcTpanus. CkeneT 4eloBeKa, OTAEIbHbIX KocTeil. Pacmibsl koctel. [IpuéMbl oka3zaHHs IEepBOM MOMOIIH MpU
MOBPEKACHUSX (TpaBMax) OMOPHO-ABUTaTEIbHONH CUCTEMBI.

JlabopaTopHbIC U MPAKTHYECKHE PAOOTHI

W3ydeHune BHEIIHETO CTPOCHUS KOCTEH.

H3MepeHne Macchl M pocTa CBOCTO OpraHu3Ma.

BrisBieHue BIUSHAS CTATUCTHYECKON ¥ TUHAMHUYECKOH paboThl HA YTOMIJICHUE MBIIIII.

[IpenMeTHBIE pe3yabTATH O0YUYCHUS

Vuaruecs JOJDKHEI 3HATh:

YaCTH CKeJIeTa YeJIOBEKa,

XUMHUYECKHUI COCTaB M CTPOEHUE KOCTEH;

OCHOBHBIC CKEJICTHBIC MBIIIIbI UCJIOBEKA.

VYwyamuecs A0KHBI YMETh!

pacrmo3HaBaTh YaCTH CKeJleTa Ha HaTJIAIHBIX TTOCOOUSX;

HAaXOJIUTh Ha HATJISIHBIX TOCOOUSIX OCHOBHBIC MBIIIIIGI;

OKa3bIBaTh MEPBYIO JOBPAYCOHYFO TOMOIIB IIPH ITepeioMax.

Paznen 7. BHyTpeHHss cpefia opranusma
Iomsatne «BHYTpeHHSS cpenma». TkaHeBas >KUAKOCTh. KpoBb, €€ cocTaB W 3HAaYCHHE B OOecHeueHHH

KU3HEACATEIBHOCTH OpraHn3Ma. KileTouHbIE 3JIEMEHTHI KPOBH: SPUTPOLMTHI, JIEHKOINTHI, TpoMOomThl. [lnazma
kpoBu. CépTeiBaHMe KpoBu. [pymmer  kpoBu. Jlumpa. HWmmynuter. HWHpeknnoHHBIe 3a00JIeBaHUSA.
[penynpenurensHpie  npuBuBKU. [lepenuBanue kpou. JloHopctBo. 3uauenue pabom JI. Ilacmepa u
U. U. Meunuxosa 6 obaacmu ummynumema.

JemoHcTparusi.

XEeMBI M TaOJIHIIBI, TOCBAMIEHHBIE COCTaBY KPOBH, IPYyIIIIaM KPOBH.

JlaGopaTopHBIe U IpakTHYECKHE padoThl. M3ydeHne MUKPOCKOITMYECKOTO CTPOCHHUS KPOBH.

IIpenmeTHBIE pe3yAbTATH O0yUSHUS

VY4amuecs 10IKHBI 3HATh:

MPU3HAKU BHYTPEHHEH Cpebl OpraHu3Ma;

MpPU3HAKA UIMMYHUTETA;

CYILIHOCTb IPUBHUBOK U UX 3HaUECHHUE.

VYuyaiyecs T0JIXKHBI YMETb:



CPaBHUBATh MEXIy COOOH CTpoeHNE U PYHKIIUHU KIIETOK KPOBH;
OOBSICHATH MEXaHU3MBI CBEPTHIBAHMS U IIEPEITUBAHNS KPOBH.

Paznen 8. TpaHcnopt BeliecTs

Cepame, ero CTpoeHME U perymsinus AEATENbHOCTH. bompmod u  Mamblii  Kpyrm KpOBOOOpPAIIEHUS.
Jlmvpoobpamenue. J[pmwkeHne KpoBH mo cocynaMm. KpossHoe paBnerne. 3a0oieBaHUS OPTaHOB KPOBOOOpAIICHUS,
UX TMperynpexJeHue.

JdemoHcTpauus. Monenb cepana uenoBeka. TaONUIBI M CXEMbl, WLTIOCTPUPYIOLUINE CTPOCHHE KIETOK KPOBH H
OpraHOB KPOBOOOpAIICHUS.

JlaGopaTopHbIe U IPaKTHYECKUE PadOTHI

M3mepeHne KpOBSHOTO JIaBICHUSI.

Omnpenenenue mybca ¥ HOACYET YHMCIa CEPACUHBIX COKPAIICHHH.

[IpenmeTHBIE pe3yabTaThl O0YICHUS

VYyamuecs: 10DKHBI 3HATH:

CYIIECTBEHHbIC IPU3HAKN TPAHCIIOPTA BEIIECTB B OPraHU3ME.

Y4amuecs: T0DKHBI YMETh:

pa3nuyaTh ¥ ONMUCHIBATH OPTaHbl KPOBEHOCHOH 1 TMM(aTHIECKOH CHCTEM;

M3MEPSTS IIyJIbC U KPOBSHOE JIaBIICHHE;

OKa3bIBaTh MEPBYIO JOBPAYCOHYIO0 OMOIIb IIPH KPOBOTEUCHHUSX.

Paznen 9. JIpixanue

[ToTpeOHOCTh OpraHu3Ma 4enoBeKa B KHUCIIOpoAe Bo3myxa. OpraHbl JAbIXaHUS, WX CTpoeHHe. J[pIxaTenbHbIC
JBIKeHus. ['a3000MeH B NErkux, TkaHsax. [lepeHoC ra3oB SpUTPOLUTAMH U IIa3MOW KpOBH. Perymsuus apixaHus.
HckyccTBeHHOe apixanue. ['onocoBoil anmapar.

JemoHncTpanusa. Mogenu ropraHd, A€rkux. CXeMsl, HIUIIOCTPUPYIONIME MEXAaHHU3M BJOXa M BBIIOXA, MPHEMBI
UCKYCCTBEHHOTO JIBIXaHUSI.

JlabopaTopHsle 1 pakTHIecKue padoTel. OTpeneneHne YacTOTh IbIXaHUsL.

[IpenMeTHBIE pe3yabTaThl O0YUICHUS

VYwyamuecs 40KHBI 3HATh:

OpTraHbl JbIXaHHs, UX CTPOCHHE U (DYHKIIHH;

THTHEHHYECKHE MEPBI U MepPbl TPOMUIIAKTHKHY JIETOYHBIX 3a00J1€BaHHH.

Vyamuecs A0KHBI YMETh!

BBISIBIIAITH CYILIECTBEHHBIE IIPU3HAKHU JbIXaTEeIbHON CUCTEMBI, TPOIIECCHI IBIXaHUSA U Fa3000MeHa;

OKa3bIBaTh NMEPBYIO JOBPaYeOHYIO MOMOIIb IIPU CIIACEHUU YTOMAIOIIEr0 U OTPABICHUHU YTapHBIM ra3oM.

Pazgen 10. IlumeBapenue

[MutaTenbHBIe BelecTBa M IHIIEBHIE NMPOAYKTHL. [lOoTpeOHOCTH 4enoBeKa B MHINE M IHTATENIBHBIX BEIIECTBAX.
Buramunsl. [Tumesapenue. Ctpoenne u (GyHKIMHM OpraHoB NumieBapeHus. [IuieBapuTenbHbIE JKene3bl: eYeHb U
MOJDKENyZ0YHast JKele3a. OTambl MpoIeccoB IuieBapeHus. Hccneoosanua H. I1. [lasnoéa 6 obracmu
NUWYEBaAPEHU.

Hemoncrpanus. Monens Topca yesnoBeka. Mynsiku BHYTPEHHUX OPTraHOB.

JlabopaTopHbIe U MPAKTHYECKHE PAOOTHI

BosneiicTBre xemy10uHOro CoKa Ha OeNIKH, CIFOHBI - Ha Kpaxmail.

OnpeneneHre HOPM PAIIMOHAIBHOTO TUTAHUS.

IIpenmeTHbIe pe3ynbTaThl 00y4EeHU

VYyamuecs 10IDKHBI 3HATH:

OpTaHbI MMUIEBAPUTEILHOM CHCTEMBI;

TUTHEHNYECKHE MEPhl M MePhl NPO(UIAKTHKY HApYIIEHHU PaOOThHI MUIEBAPUTEIILHON CHCTEMBI.

VYyamuecs: 10IDKHBI YMETh:

XapaKTepu30BaTh ITUIEBAPEHUE B PA3HBIX OT/ENAX MHUIIEBAPUTEIHHON CHCTEMBI.

Paznien 11. OGMeH BelIecTB U SHEPTHH

OO6mas xapakTepucTHKa 0OOMeHa BEIIECTB U SHEepTUu. [ IacTHIeCKUil 1 SHEpreTHIECKUd 0OMEH, X B3aUMOCBSI3b.
Butamunbl, uX posib B 00MeHe BemecTB. [ mmoBuTaMuHo3. [ nniepBUTaMHUHO3.

IIpeameTHbIe pe3ynbTaThl 00yICHUS

Vyammecs 10KHBI 3HATH:

0COOEHHOCTH ITACTUYECKOTO U SHEPTeTHISCKOT0 OOMEHA B OpraHM3Me YeJI0BEKa;

POJIb BUTAMHUHOB.

Vyamuecs AOMKHBI YMETh:

BBISIBIITH CYIIIECTBCHHBIC TIPU3HAKK OOMEHA BEIIECTB U MPEBPAIICHUS SHEPTHH.

Pasznen 12. Beinenenne




Koneunsle npoaykTel oOMeHa BemiecTB. Opransl BeiaeneHus. [louku, ux ctpoenue u Gynknun. Ob6pazoBaHue MOYH.
Ponb k01 B BEIBEACHUH U3 OpTaHW3Ma IPOTYKTOB OOMEHA BEIIECTB.

Jemonctpanus. Monens moyex.

[IpenMeTHBIE pe3yAbTATH O0YUCHHUS

Yyammecs: JOJDKHBI 3HATH:

OpTaHBl MOYEBBIICITUTEIHHON CHCTEME,

MepbI POQUIAKTUKHY 32a00JICBAaHUA MOUYCBBIICTUTEIBHON CHCTEMBI.

Pazgen 13. TIokpoBEI Tena

Crpoenune U QyHKIMH KOXH. POJIb KOXKH B TEIUIOPETYJIALIUU. 3aKaluBaHue. | MTHeHUUECKUue TPEeOOBaHUS K OJICKIC,
00yBH. 3a00JICBaHUS KOXKH U UX TPEAYIPEIKICHHE.

Jemonctpanus. CXeMbl, WIUTFOCTPUPYIOINE CTPOCHUE KOXKHBIX TOKPOBOB YEIOBEKA, MPOU3BOIHBIC KOKH.
IIpenMeTHBIC Pe3yabTaTHl O0YUYCHUS

VYyammecs: JOJDKHBI 3HATH:

CTpOCHHUE U HYHKIIUU KOXKH;

TUTHECHUYECKIE TPEeOOBAHMS IO YXOIy 3a KOXKeH, HOTTSMH, BOJIOCaMH, 00yBBIO U OJEKIOH.

Yyamecs: JOIKHBI YMETb:

OOBACHATH MEXaHU3M TEPMOPET YIS

OKa3bIBaTh MEPBYIO MIOMOIIL MPUITOBPEKACHHUS KOXKH, TCIIOBBIX M COJTHEYHBIX yIapax.

Paznen 14. Pa3zMHOXKeHHE U pa3BUTHE

Cuctema OpraHoB pa3MHOXKEHHS: CTpoeHHMe M rurueHa. OmiogoTBopeHue. BHyTpuyTpoOHOE pa3BuUTHE, POIBIL.
Jlaxranus. Poct u pazsutue pe6énka. IlnanupoBanue ceMbpH.

[TpeaMeTHbIE pe3yIbTaThl 00yYEeHUs

Vyamyecs: JOJKHBI 3HATh:

CTpOeHHE U (QYHKIIMH OPTaHOB MOJOBOI CHCTEMBI YEJIOBEKa,;

OCHOBHBIC 3TaITbl BHYTPHYTPOOHOTO ¥ BO3PACTHOTO Pa3BUTH YEIOBEKA.

Pazpnen 15. Beicuias HepBHas A€sTELHOCTD

Pedunexc - ocHoBa HepBHOU nestensHOCTH. HMccnedosanus H. M. Ceuenosa, H. I1. Ilagrosa, A. A. Yxmomckoeo,
II. K. Anoxuna. Bunel peduiekcoB. @opmbl moBeaeHus. OCOOCHHOCTH BBICIICH HEPBHOM NESITEIBHOCTH U MOBEACHUS
yenoBeka. [lo3HaBarenbHble Tpoliecchl. TopMmoskeHue. Tumbl HepBHOU cucTteMbl. Peub. Mpinuienue. Co3HaHHeE.
buonornueckre putmbl. CoH, ero 3Ha4eHHWEe M THUrHMeHa. | WrueHa ymcTBeHHoro Ttpyaa. Ilamsate. Dmoumwu.
OCoOeHHOCTH NICUXHUKH YEJIOBEKa.

Pazgen 16. YenoBek u ero 310poBbe

CoOmnrofieHHe CaHWTApHO-THTHEHUYECKHX HOPM W TIPaBHII 3I0poBoro oOpas3a sku3HW. OxazaHuwe mepBOi
JIOBpaueOHOM IMOMOIIM TpPH KPOBOTCUCHHWH, OTPABICHHH YyTapHBIM Ta30M, CIIACCHWH YTOMAOIIETO, TPaBMax,
oKoraX, OOMOpOKEHWH. YKpEIUICHHE 3I0pOBBS: [BUTATENbHAs aKTUBHOCTh, 3aKaimuBaHue. (DakTOpbl pHCKa:
CTpecChl, TUIIOJIMHAMUS, TlepeyToMiIeHne. BpeaHble NpUBBIYKM, UX BIUSHUE Ha 370pOBbE ueioBeka. YUenoBek U
okpyxaromass cpema. Okpykaromasi cpeia Kak HCTOYHHK BemecTB W 3Hepruum. Cpema oOutanus. [IpaBmia
MIOBE/ICHHUS YEJIOBEKA B OKPYXKAIOILIEeH cpelie.

JlabopaTopHbIe U MPAKTHYECKHE PAOOTHI

N3ydyenue npuéMOB OCTAHOBKH apTEPUAIBHOIO U BEHO3HOI'O KPOBOTECUEHUM.

AHaJu3 U OI[CHKA BIMSHHS Ha 3I0POBbE YeIOBEKa (DaKTOPOB OKPYIKAIOIICH CPEJIbI.

[IpenMeTHbIC pe3yabTaThl 00yUEHUS

Vyamuecs AOMKHbBI 3HATh:

0COOEHHOCTH BEICIIICH HEPBHOM JESITEIHHOCTH YEIOBEKA;

3HAYeHHUE CHa, ero (a3bl.

Vyamuecs A0MKHBI YMETh:

BBLIEJISITh CYLIECTBEHHBIE IPU3HAKU IICUXUKH YEJIOBEKa,;

XapaKTepU30BaTh TUIIBI HEPBHON CHCTEMBI.

IIpenmeTHbIe pe3yabTaThl 00yUeHUs

Yyammecs TOJDKHEI 3HATh:

MPUEMBI pallMOHAILHON OpraHU3alliy TPYIa U OTIbIXA,;
OTpHUIATENILHOE BIIMSIHUAE BPEIHBIX MPUBHIYCK.

VYvyaiuecs: 10JKHBl YMETb:

COOJIFOIaTh HOPMBI JINYHOM TUTUCHBI M PO(PIIAKTHKH 3a00JICBaHHIA;
OKa3bIBaTh MEPBYIO JOBPaYCOHYIO TOMOIIb.

MeranpeaMeTHbIe pe3yJbTaThl 00y4eHHs
VYuyaiuecs: T0JIXKHBI YMETb:



TUTAHUPOBATH COOCTBEHHYIO YUEOHYIO IESTEIHFHOCTh KAK CAMOCTOSITEIBHO, TaK U MOJT PYyKOBOJACTBOM yUHUTEI,;
y4acTBOBaTh B COBMECTHOH IEATEIHHOCTH (paboTa B MaJIbIX TPYIINaXx);

paboTaTh B COOTBETCTBHH C TIOCTABICHHOH 3aaueH, TIIAHOM;

BBIJICNIATH TJIABHBIC U CYIIECTBCHHBIC TPU3HAKN TOHSATHIH;

COCTaBIIATH OITUCAHNE O0BEKTOB;

COCTaBIIAATH IIPOCTHIE M CIOKHBIC TUIAHBI TEKCTA;

OCYILECTBIIATH MOMCK U OTOOP MH(POPMALIUHU B JOTIOTHUTEIBHBIX UCTOUHUKAX;

BBISIBIIAITH IPHYUHHO-CIICICTBEHHBIC CBS3H;

padoTaTh CO BCEMU KOMITOHEHTAMH TCKCTA;

OIICHUBAThH CBOIO PabOTy U JAEATEIILHOCTh OJJHOKIACCHUKOB.

JIM4HOCTHBIE pe3yIbTaThl 00yUeHUs

(hopMHpOBaHNE OTBETCTBEHHOTO OTHOIICHUS K YUCHHUIO, TPYLY;

(hopMHpOBaHHUE [IETOCTHOTO MUPOBO33PEHNS;

(hopMHpOBaHHE OCO3HAHHOCTH M YBRKUTEIHHOTO OTHOIICHHUS K KOJIETaM, JPYTHM JIIOASIM;
(hopMupoBaHNE KOMMYHHUKATHBHOIN KOMIIETCHIINH B OOLIEHUH C KOJIIETaMH;
(hopMHpOBaHHE OCHOB 3KOJIOTHYECKOH KYJIBTYPHI.

COJAEPKXAHUE ITPOI'PAMMBI

«buoJjorusi. O01Me 3aKOHOMEPHOCTH», 9 Ki1acce (68 4, 2 4 B He1eJ110)
Beenenne MecTo Kypca B CHCTeME €CTECTBEHHOHAYYHBIX AUCHUIUINH, a TakXKe B
6uonornyeckux Haykax. Llenu u 3amaun Kypca. 3HaueHHe NpeMeTa Ui TOHUMAaHUS eIUHCTBA BCETo
KHMBOTO M B3aMMO3aBHCUMOCTH BCEX YacTel Onocdeps! 3eMiH.
Pasnea 1. CTpykTypHasi opranu3anusi *KUBbIX OPraHu3MoOB
Tema 1.1. XUMHUUECKASA OPTAHU3ALIMA KJIETKU DnemeHTHBIH cocTaB KiIETKH. PacrmpocTpaH€HHOCTb
3JIEMEHTOB, WX BKJaJ B 00pa3oBaHWE XHBOW MaTepuu W OOBEKTOB HEKMBOH NpHpoOAbl. Makpo3sieMeHTHI,
MHUKpPOJIEMEHTBI; MX BKJIAJ B 0Opa3oBaHHE HEOPraHMYECKHX M OPTraHWYECKMX MOJEKYN J>KHBOTO BEIECTBA.
Heopraandeckue Mosekyasl )KMBOTO BemiecTBa. Bona; e€ XxuMuueckue cBOWCTBa M Omosnormueckas poss. Comm
HEOpPraHMYEeCKUX KHUCIOT, UX BKJIaJX B oOecleueHHe MPOLECCOB KU3HEISATEIbHOCTH U MOAJEepKaHUEe TOMeocTasa.
Ponb KaTHOHOB M aHMOHOB B OOECHEUEHHUH MPOIECCOB XKHU3HEASATeIbHOCTH. OCMOC U OCMOTHUYECKOE JaBJICHUE,;
OCMOTHYECKOE MOCTYIJICHUE MOJIEKYJ B KieTKy. OpraHudeckue MoJeKylsl. buonorndyeckue noiaumepsl — OEKy;
UX CTPYKTypHasi opraHuzanus. OyHKIUH OENKOBBIX MOJEKYJ. YTJIEBOJbI, UX CTPOCHUE W OHOJIIOTHYECKAas pOJb.
JKupbl — OCHOBHOHM CTPYKTYpHBIH KOMIIOHEHT KJIETOUHBIX MeMOpaH M uctouHuk sHepruu. THK — monexysb
HaciencTBeHHOCTH. Penyrumkanns JIHK, mepenada HaciencTBeHHOW MH(GOPMAIMM W3 MOKOJCHHS B MOKOJICHHE.
Iepenava HacnencTBeHHOM MH(MOpPMALMK U3 sApa B nuTomasMy; Tpanckpumnmsa. PHK, e€ crpykrypa n ¢pyHKunm.
WudpopmanmoHHbIe, TpaHCTIOPTHEIE, prOocomanpabie PHK.
JemoncTpanust: OOBEMHBIE MOJAENM CTPYKTYpHOH OpraHu3aliy OWOJIOTMYECKHMX IIOJIMMEPOB — OENIKOB U
HYKJIEHHOBBIX KHCIIOT, UX CPaBHEHHE C MOJIETSIMU UCKYCCTBEHHBIX ITIOJIMMEPOB (HAIIpUMep, MOIUBUHHUIXJIOPHIIOM).
[IpenmeTHBIE pe3yabTaThl O0yUYECHUS
VYwyamuecs: 40KHBI 3HATh!
—MAaKpO3JIEMEHThI, MUKPOAJIEMEHTBHI, X BKJIaJl B 00pa30BaHHE HEOPTaHMYECKUX U OPTaHUIECKUX MOJEKYJI )KHBOTO
BEIIIECTBA;
— XMMHYECKHE CBOWCTBA U OMOJIOTHUECKYIO POJIb BOMBI,
— POJIb KATHOHOB U AaHHOHOB B 00€CIEUEHHUH MIPOIIECCOB KU3HEIEATEILHOCTH;
— YPOBHHU CTPYKTYPHOU OpTaHU3aIMH OETIKOBBIX MOJIEKYIT;
— NPHUHIMIBI CTPYKTYPHON OpraHu3anny U pyHKIHHU YIIIEBOJIOB;
— TMPHUHIMIBI CTPYKTYPHON OpraHu3alny U QyHKIIUU KHPOB;
— cTpyKTypy HykKienHOBEIX kuciot (JJHK u PHK).
VYyamyecs: TOJKHBI YMETb:
— OOBSACHATH MPHUHIIMII ICHCTBHSA (PEPMEHTOB;
— XapaKTepu30BaTh (GYHKIMN OEJKOB,;
— OTMEYaTh 3HEPTETUIECKYIO POJIb YIIIEBOIOB U IIIACTUIECKYIO (DYHKIIHIO )KHPOB.
Tema 1.2. OBMEH BEHIECTB U ITPEOFPA3OBAHUE SHEPTUU B KJIETKE
OOMeH BemecTB ¥ IpeoOpa3oBaHIe SHEPTHH B KJIeTKe. TpaHCIOPT BEIIECTB Uepe3 KIeTOUHy0 MeMOpaHy. [InHo-
(harorro3. BHYTpHUKIETOYHOE NHIIEBApEHIE W HAKOIUICHHE SHEPTHH; pacIeTIeHHe ITIOK03bl. brnocuHTes 0eiKoB,
HUPOB U YTIICBOJOB B KJIETKE.
[IpeameTHBIE pe3yabpTaThl 00yYEHUS
VYyamuecs 10MKHBI YMETh!
— OIMCHIBaTh OOMEH BELIECTB M IPEBPAIICHNE SHEPTUH B KIIETKE;
— IPHUBOJINTH NOAPOOHYIO CXEMY Ipoliecca OMOCHHTE3a OENIKOB.
Tema 1.3. CTPOEHUE N ®YHKINU KJIETOK



[IpokapuoTrueckne KIeTku: popma u pazmepsl. [luroriazma 6akTepuanbHoOi KieTkn. OpraHu3zamnus MeTadoim3ma
y npokapHoT. ['eHeTndeckuii anmapar 6akrepuii. CriopoodpazoBanue. PazmHoxxeHne. MecTto u poiib MPOKAPHOT B
6uoneHo3ax. DykapuoThueckas KieTka. Llurommasma sykapuoTmdeckoil kieTku. OpraHenibl OUTOIUIA3MBI, WX
cTpykTypa n ¢yHkimn. Llutockener. BrimtoueHns n ux posis B MetabonmsMe kieTok. Kinetounoe siipo — IEHTP
YIPaBICHUS KHU3HENEATEIBHOCThIO KIETKH. CTPYKTypBl KIETOYHOTO spa: sAepHas o000J0YKa, XpOMaTuH
(rerepoxpomatuH), sApeIIKO. OCOOEHHOCTH CTPOCHUS pacTUTenbHOW KieTku. [enenme kietok. Kietkm B
MHOTOKJIETOYHOM  opranusMe. [lonsitue o auddepeHInpoBKE KIETOK MHOTOKJIETOYHOTO  OpraHu3Ma.
Murotnueckuid nuki: uHTepdasa, penymmukanus JHK; mutos, ¢azer MmutoTHyeckoro neneHus u npeodpazoBaHus
xpoMocoM. buonorudeckuit cMbIcn U 3HaUeHHE MHTO3a (Oecronoe pa3MHOXKEHHE, POCT, BOCIOIHEHHE KIETOUYHBIX
MOTEPh B (PM3HOJIOTMYECKUX U MATOJIOTMYECKUX YCIOBHsAX). KieTouHas TeopHst CTpOSHHUS! OpraHU3MOB.
HemoHctpauust: [IpHHIUNUABHBIE CXEMBI YCTPOMCTBAa CBETOBOTO M 3JEKTPOHHOIO MHKpOcKoma. CXembl,
WUTIOCTPUPYIOIIAE METOJbl IpeHapaTuBHON OMOXMMHM M HMMMyHosoruu. Mopenu kietkd. CXeMbl CTPOSHHMs
OpraHOMJOB PpACTUTENIBHOM M JKMBOTHOM KJIETOK. MukpomnpenapaTel KIETOK pacTeHUH, KUBOTHBIX U
OJHOKJIETOYHBIX T'pHOOB. PUIYyphl MHUTOTHYECKOTO AEIEHUS B KIETKAaX KOPEIIKa JyKa II0J MHKPOCKOIIOM M Ha
cxeme. Matepuraiisl, paccKa3blBaroIue 0 Onorpadusax yua€HbIX, BHECIINX BKIIa] B PA3BUTHE KICTOYHON TEOPHH.
JlabopaTopHBIE W TpakTHYecKue padoThl: M3ydeHne KIETOK OaKTepHil, pacTeHHWH W J>KHBOTHBIX Ha TOTOBBIX
MHUKpOIpenaparax*.

[IpenMeTHBIE pe3yabTaThl O0YICHUS

VYyamuecs 10JKHBI 3HATH!

— ONpeAEeNIeHHS NOHITHI: «IIPOKAPUOTHI), «IYKAPHUOTHI», «XPOMOCOMBI», «KAPHOTUII», KMHUTO3);

— CTpOEHHUE NMPOKAPUOTHUECKON KIIETKH;

— CTpOEHHE NPOKAPHOT (OaKTepuH U CHHE3eIEHBIe BOIOPOCIH (I[MaHOOAKTEPUN));

— CTPOCHHUE dyKapUOTHYECKOH KIeTKH;

— MHOT000pa3ue >yKapHoT;

— 0COOEHHOCTHU CTPOCHUS PACTUTEIHLHON U )KUBOTHOW KJIETOK;

— TJIaBHBIC YaCTH KIETKH; — OPTaHOMbI IUTOILIa3Mbl, BKIIOUCHUS;

— CTaIn¥l MUTOTUYECKOTO IUKJIA M COOBITHSA, MPOMCXOAAIINE B KJIETKE HA KaXKI0H U3 HUX;

— TIOJIOKEHUS KJIICTOYHOH TEOPHU CTPOCHUSI OPTaHU3MOB;

— OMOJIOTUYECKHI CMBICIT MUTO34.

Vyamuecs A0KHBI YMETh!

— XapaKTepu30BaTh METa00IM3M Yy IPOKAPHOT;

— OMNHMCHIBAaTh T€HETHYECKUH anmapar OaKTepuit;

— OMMCHIBATH MPOLIECCHI CIOPOOOPA30BaHUSA M PA3MHOKEHUS IPOKAPHOT;

— OOBSCHATH MECTO U POJIb IPOKAPHOT B OHOIICHO33X;

— XapakKTepnu30BaTh q)yHKI_II/II/I OpraHona0B HUTOIJIa3Mbl, 3HAYCHHUC BKJIIOUEHHH B KHU3HCACATCIbHOCTHU KIICTKHU,

— ONKCHIBATh CTPOCHHE U (HYHKIIMH XPOMOCOM.

MertanpenMeTHble pe3ysbTaThl 00ydeHHs

VYyamuecs: 10DKHBI YMETh:

— COCTABJISITh CXEMBI M TAOJHUIIBI AJIsl HHTETPalluy MOTyIEeHHBIX 3HAHUH;

— 000011aTh 1 /1eNaTh BBIBOJIBI 110 H3YUYCHHOMY MaTepuaiy;

— paboTraTh C JOMOJHUTENBHBIMH MCTOYHMKAaMH MH(OpMAaIMM W HMCIONB30BAaTh MX JJISl ITOWCKA HEOOXOAMMOTO
MaTepHaa;

— MNpPCACTABJIATH H3y'—1€HHLIﬁ Matepuall, UCIO0JIb3YysA BO3MOKHOCTH KOMIIBIOTCPHBIX TexHOJ’IOFHﬁ;

— OOBSCHATH PUCYHKH M CXEMBI, IIPEJICTABICHHBIC B YUeOHUKE;

— CaMOCTOSITEIbHO COCTAaBJIATH CXEMBI NPOLECCOB, MPOTEKAIONINX B KIETKE, U «IIPUBS3BIBATHY OTICIBHBIE HX
9TaMbl K pa3IMYHBIM KJIETOYHBIM CTPYKTYpaMm;

— WJUTIOCTPUPOBATh OTBET IPOCTEHIIUMH CXEMaMH U PHUCYHKaMH;

— paboTaTh C MUKPOCKOIIOM M M3TOTOBIISTH IIPOCTEHIIINE TIPEenapaThl JUIsi MUKPOCKOIIMYECKOTO UCCIIEA0BaHNUSI.
Pasnen 2. Pa3mHOMXkeHHe M HHAUBHUAYAJIbHOE Pa3BUTHE OPTAaHM3MOB

Tema 2.1. PASMHOXXEHUE OPI'TAHU3MOB

CymHocTs W (OpPMBI pa3MHOXKEHHSI OPTaHM3MOB. becnonoe pa3sMHOXKeHHE pacTeHHH M XKMBOTHBIX. [lojoBoe
pasMHOXXCHHE JKMBOTHBIX M pPAacTeHWH; 00pa3oBaHHE IIOJIOBBIX KIJIETOK, OCEMEHEHHE M OIUIOJ0TBOPEHHE.
Bronormueckoe 3Ha4YeHHWE MOJOBOTO pa3MHOXKeHHA. ['amertorenes. [lepmoabl oOpa3oBaHMS IOJOBBIX KIETOK:
pPa3sMHOKEHHE, POCT, co3peBaHue (Meio3) u (GopmupoBaHUE TOJOBBIX KIeTOK. OCOOEHHOCTH CIIEpMaTOreHe3a
oBorene3a. OIIog0TBOpPEHNE.

Jemonctpanus: IlmakaTsl, WIUTIOCTPUPYIOMINE CIIOCOOBI BETETATHBHOTO PAa3MHOXKEHHS IUIOJIOBBIX JICPEBHEB U
OBOIIHBIX KYJbTYp. MUKpompenaparsl sirexnerok. @ororpaduu, oTpakaromue pa3sHooopazne MoTOMCTBA Yy OJTHOM
napbl pOAUTENEH.

[IpeameTHBIE pe3yabpTaThl 00yYEHUS

VYyamuecs 10IDKHBI 3HATH:

— MHOrooOpasue hopM Oecronoro pasMHOXKEHHS ¥ TPYIIIBI OPraHMU3MOB, JJIsl KOTOPBIX OHU XapaKTEepHBI;

— CYIIHOCTB TI0JIOBOTO Pa3MHOXKEHHS U €ro OHOJIOTHYECKOE 3HAUCHHE;

— OpoIecC TaMEeTOreHe3a;



— MeH03 U ero OHOJIOTHYECKOE 3HAUCHHE;

— CYIIHOCTb OIUIOJOTBOPEHHUSL.

Y4amuecs: 10DKHBI YMETh:

— XapaKTepH30BaTh ONOJIOTHIECKOE 3HAYEHHE OECIIOIOT0 Pa3MHOXKEHHS;

— OOBACHATH MPOIIECC MEH03a, IPUBOAAIINI K 00pPa30BAHHUIO TAIUIOMIHBIX FAMET.

Tema 2.2. UHAVUBUAYAJIBHOE PA3BUTUE OPTAHM3MOB (OHTOI'EHE3)

OMOpHOHANBHBIN TIepro pa3BuTHs. OCHOBHBIE 3aKOHOMEPHOCTH JpOOJICHHs; 0Opa3oBaHUE OJHOCIOHHOTO
3apojpliia — OJacTynbl. [acTpynsuus; 3aKOHOMEPHOCTH OOpa3oBaHUs ABYCIOHHOTO 3apoJiblllla — TacTPYJIBL
[epBuuHbIil opraHoreHe3 u ganbHelmas aupQGepeHInpoBKa TKaHEH, OpraHoB M cucteM. [locTaMOpHOHANBEHBIN
nepros pa3BuTHs. POPMBI OCTIMOPHOHANBEHOTO TIepHo/ia pa3BuTHs. HenpsiMoe pa3BHUTHE; MOJHBIA U HETOJIHBINA
meramopdo3. Buonormyeckuit cmeicn pasButus ¢ meramopdozom. IIpsmoe pasutme. Crapenue. OOumue
3aKOHOMEPHOCTH pa3BUTHs. buoreHermueckuii 3akoH. CXOACTBO 3apojbllield W 3MOpUOHANbHAs JIMBEPrEHIMS

npr3HakoB (3axoH K. bapa). buorenernueckuii 3akon (3. I'ekkens n @. Mromep). Padotsr A. H. Ceseprioa 06
3SMOPHOHAIEHON N3MEHYMBOCTH.

HemoncTpanms: Tabmumbl, MUTIOCTPUPYIOIIME IIpolecc Meramopdo3a y OeCcIO3BOHOYHBIX (KECTKOKPBUIBIX H
YeITyWIaTOKPBUIBIX HACEKOMBIX) M MO3BOHOYHBIX (aMuOwmii). Tabmuier, oTpakaromipe CXOICTBO 3apOJIBIIICH
MTO3BOHOYHBIX KHUBOTHBIX. CXeMEBI ITpeoOpa3oBaHusl OPraHoOB U TKaHEH B (ritoreHese.

[IpenMeTHBIE pe3yabTaThl O0YICHUS

VYyamuecs 10JKHBI 3HATH!

— olpeJiesIeHUE ITOHATHUSI KOHTOTCHE3Y;

— NEepUOIU3AINIO HHANBUAYAIBHOTO Pa3BUTHUS;

— 3Tansl YMOPHOHATIBHOTO Pa3BUTHS (APOOIIEHHUE, TaCTPYIIALIUS, OPTaHOTEHE3);

— (GOopMBI MOCTIMOPHOHAIBFHOTO TEPUOAA Pa3BUTHS: HENPSAMOE pa3BUTHE, PA3BUTHE IOJHBIM W HEIOJHBIM

IpEeBpaICHAEM;

— TpsIMOE Pa3BUTHE;

— OmoreneTmueckmii 3akoH . ['ekkens u ©. Mromepa;

— pabotsr A. H. CeBeprioBa 00 3MOpHOHANEHOW W3MEHINBOCTH.

VYyamuecs: 10DKHBI YMETh:

— ONHCHIBATH MPOLECCHI, TPOTEKAOIINE IPH APOOICHUH, TACTPYJISILIUN U OPTaHOTCHE3E;

— XapaKTepU30BaTh (OPMBI MOCTIMOPHOHAILHOTO PA3BUTHS;

— pazin4aTh COOBITHS, COMPOBOXK/IAMOLINE PA3BUTHE OPraHM3Ma IIPH MOJHOM M HETIOJHOM IIPEBpPallCHHH;

— OOBSACHATH OMOJIOTMYECKUIT CMBICI Pa3BUTHUS ¢ MeTaMop(ho30M;

— XapaKTepH30BaTh 3TAIlbl OHTOI'€HE3a MIPHU IPSIMOM MOCTIMOPHOHAILHOM Pa3BUTHH.

MeranpeaMeTHble pe3ysbTaThl 00yueHHUs

VYyaiuecs IOIKHbI YMETb:

— CPaBHUBATh M COMOCTABIIATH MEX/y COOOM 3TaIbl Pa3BUTHS )KUBOTHBIX H3yYEHHBIX TAKCOHOMHUYECKHX TPYIIT;

— HCIOJIB30BaTh MHAYKTUBHBIN U IEAYKTHBHBII [TOXO/BI TP M3YYEHHH KPYITHBIX TAKCOHOB,;

— BBISIBJIITH IPU3HAKH CXOJICTBA M PA3JINYUs B PA3BUTHH )KUBOTHBIX Pa3HbIX TPYIIIL;

— 000011aTh 1 1eN1aTh BBIBOJIBI 110 H3YUYCHHOMY MaTepuaiy;

— paboTaTh ¢ AOHOJHHUTEIbHBIMA HCTOYHMKAMH WH(POPMAIMM M HCIOJIB30BATh MX JUIA MOMCKAa HEOOXOAMMOTO
Mmarepuana;

— MPEACTaBIATh U3YUEHHBIN MaTepuall, UCIOJIb3ysI BO3MOXKHOCTH KOMIBIOTEPHBIX TEXHOJIOTHH.

Pa3nen 3. HacjieACTBEHHOCTh M HU3MEHYHMBOCTH OPraHN3MOB
Tema 3.1. 3AKOHOMEPHOCTU HACJIEJIOBAHM A TTPU3HAKOB

OtkpeiTre I'. MenzaeneM 3aKOHOMEpHOCTEH HacleOBaHUS MPH3HAKOB. [ 'MOPHIOIOTHYECKUN METOJ H3ydeHHS
HACJIEICTBEHHOCTH. MOHOTHOPHIHOE W TOJUTHOpPUAHOE CKpemuBaHue. 3akoHbl MenHnens. HesaBucumoe u
CIIETUIEHHOE HaclieoBaHKe. [ eHeTHdyeckoe onpeaenaeHue noja. ' eHOTHI Kak mesnocTHas cucremMa. B3anmonelicTue
JUIETbHBIX U HEAJUICIBHBIX TEHOB B ONPEENICHNH ITPU3HAKOB.

Hemonctpamust:  KapTsl XpomocoMm denoBeka. PomocioBHbIE BBIZAIOMIMXCSA —TPEACTAaBUTENEH  KYJIBTYPHI.
XpOMOCOMHBIE aHOMAJINH YeTI0BeKa U UX (PEHOTHUITHMUYECKHE TIPOSIBICHHUSI.

JlabopaTopHble 1 IpakTHYeCKHe padoTHI: PeleHre reHeTHUeCKHX 3a7ad U COCTaBJICHHE POJJOCIIOBHBIX.
[IpenmeTHBIE pe3yabTaThl 00yUYECHUS

Vuyarmuecs q0KHBI 3HATh:

— ONpEACICHNUS TOHATHH: «TeH», «TOMHHAHTHBII T€H», «PELECCUBHBIA T€H», «IIPU3HAK», «CBOMCTBOY, «(PEHOTHIT»,
«TEHOTHID», «HACIEICTBCHHOCTHY», «M3MEHYHMBOCTBY», «MOAM(DHKALNNY, «HOPMA PEAKIHN», «MYTAIHI», «COPT»,
«IOpOAay, «IITaMM»;

— CYITHOCTH THOPHUIOIOTHYECKOT0 METO/1a H3yUCHNS HACTIEICTBEHHOCTH;

— 3aKoHBI MeHpens;

— 3akoH MopraHa.

VYuyaiuecs: T0JIXKHBI YMETb:

— HUCIOJIb30BaTh NIPU PELICHUN 33/1a4 FeHETUUECKYI0 CUMBOJIUKY;

— COCTaBJIATh T€HOTUIIBI OPraHU3MOB U 3aMUCHIBATh UX raMeThI;



— CTPOUTH CXEMBI CKPEIUBAHMA IIPH HE3ABUCHMOM M CLEIUIEHHOM HACJIEIOBAaHMH, HACIEAOBAaHUH, CUETUIEHHOM C

MOJIOM;
— CYIIHOCTb T€HETHYECKOTO ONPENENEHUS M0J1a Y PACTCHUI W KMBOTHBIX;

— XapaKTepU30BaTh T€HOTHUI KaK CUCTEMY B3aUMOACHCTBYIOIINX T'€HOB OPTaHU3Ma;

— COCTaBJIATh MPOCTEHIINE POJOCIOBHBIE M PEIIAT TEHETUUECKUE 3aJa4H.
Tema 3.2. 3AKOHOMEPHOCTHU U3MEHYMBOCTH

OcHoBHBIE (hOPMBI N3MEHYUBOCTH. | eHOTUIIMYECKash N3MEHYMBOCTh. MyTary. 3HaueHHe MyTalMi JUIsl TPAKTHKH
CeNIbCKOTO ~ XO3sHCTBa M OHOoTexHojornu. KomMOmHAaTHMBHasT W3MEHYMBOCTb. OBOJIOIHOHHOE 3HAYEHHE
KOMOMHATHBHOW M3MeHUnBOoCcTH. DeHoTurnuueckas, WIM MOAW(PHUKALMOHHAS, H3MEHYMBOCTb. Poib ycioBuii
BHEUIHEH Cpelbl B pa3BUTUM U IIPOSBICHUY IIPU3HAKOB U CBOMCTB.

Jemonctpanust: [Tpumepsl MOAN(DUKAITMOHHOH H3MEHYHBOCTH.

JlaGopaTopHble M mpakTuueckue paboTsl: IlocTpoeHne BapuanMOHHON KpUBOW (pa3Mephl JIMCTHEB PACTEHHH,

AHTPOIIOMETPUYECKHE NaHHBIC YJAIINXCS).

IIpenMeTHBIE pe3yabTaThl O0YICHUS

VY4anyecst TOJKHBI 3HATH!

— BUJBI U3MEHYMBOCTH U Pa3IHYHs MEXKIY HUMH.

Y4amyecs: TOJKHBI YMETb:

— pacro3HaBaTh MyTALMOHHYIO 1 KOMOWHATUBHYIO H3MEHUHBOCTb.

Tema 3.3. CEJIEKLIVS PACTEHUI, )KMUBOTHBIX U MMKPOOPI' AHM3MOB

IleHTpBI NPOUCXOXKIACHNUS M MHOT000pa3us KylbTypHBIX pacTeHMH. CopT, mopoja, mTamMM. MeTonsl CeleKIHu
pacTeHHH U )KUBOTHBIX. JIOCTIKEHHS 1 OCHOBHBIC HAllpaBJICHHS] COBPEMEHHON CeJeKIMU. 3HaYCHHE CeNEeKIUHU IS
Pa3BUTHA CEIbCKOXO3IMCTBEHHOTO MPOM3BOJCTBA, MEIUIIMHCKOM, MHMKPOOHOJIOTMYECKOM W JpYyTHX OTpacien
IIPOMBIIIJIEHHOCTH.

JemoHncTpanus: CpaBHUTENBHBIN aHAIU3 NOPOJ, JOMALIHHAX JKUBOTHBIX, COPTOB KYJIBTYPHBIX PACTCHUHN M UX IUKHUX
npenkoB. Komeknun u npemaparsl COPTOB KYIBTYPHBIX PACTCHUH, OTIIMYAIONIIMXCSI HAHOOIBIIIEH MII0I0BUTOCTHIO.
[IpenMeTHBIE pe3yabTaThl O0YUICHUS
Vyamyecs JOJKHBI 3HATh:

— METOABI CENEKINY;

— CMBICII U 3HAYECHHE SIBICHUS T€TEPO3HCa U MOJIUILIONINH.

Vyamuecs A0KHBI YMETh!

— OOBACHATH MEXaHU3MBI Nlepe/laun IPU3HAKOB U CBONCTB U3 IOKOJICHHUS B IIOKOJICHHE Y BOSHUKHOBEHHE OTIMIHH
OT POJUTENBCKUX (POPM y TOTOMKOB.

MeranpeaMeTHbIe pe3ysbTaThl 00yueHHUs

Vyamuecs A0KHBI YMETh!

— JIaBaTh XapaKTePUCTUKY F€HETUUYECKUX METOJ0B U3yUCHHs OMOJIIOTHYECKUX OOBEKTOB;

— paboTaTh ¢ yueOHUKOM, paboyeil TeTpagpio U TUIAKTHICCKUMH MaTepralaMu;

— COCTaBIIATh KOHCIIEKT Naparpada ydyeOHHNKa 10 W/HIIH MOCIe U3YUeHHs] MaTepHrala Ha ypoKe;

— pa3pabaThIBaTh IJIAH-KOHCIIEKT TEMBI, NCTIOJB3Ys pa3Hble HCTOYHUKH HH(OpMAaLUH;

— TOTOBUTH YCTHBIE COOOLICHWS M NHCbMEHHbIE pedepaTsl Ha OCHOBE O0OOIICHMS Marepuana y4eOHWKa M
JIOTIOJTHUTENBHOMN TUTEPATYPHI;

— MOJb30BAThCS MOMCKOBBIMHU crcTeMaMu MHTepHeTa.

Pa3nen 4. DBoao1us )KUBOro Mupa Ha 3emJie
Tema 4.1. MHOI'OOBPA3HME XMBOI'O MHMPA. YPOBHU OPI'AHM3ALIMM U OCHOBHBIE CBOMCTBA
JKNBBIX OPI"AHNU3MOB
YPpOBHU OpraHU3alMU JKU3HU: MOJIEKYJIAPHO-TEHETUUYECKUN, KJIETOUHbIN, TKAHEBbIH, OpraHHbIM, OpraHU3MEHHBIH,
MOMyJISAIHOHHO-BUI0BOH, OHOTeoneHOTHIeCKUi 1 6uochepHsIil. EAMHCTBO XMMHYECKOT0 cocTaBa )KHBOH MaTepHH;
OCHOBHBIE TPYIIIBI XMMHYECKHX JIEMEHTOB M MOJICKYJ, oOpasyrommue XnBoe BemecTBo Onocdepsl. Kierounoe
CTPOEHHME OPTraHM3MOB, Hacelsromux 3emimo. OOMEH BEIIECTB W CaMOPEryJSiHs B OMOJOTMYECKHX CHCTEMax.
CamoBOCIIpOM3BEICHNE; HACIEACTBEHHOCTh 1 U3MEHUYMBOCTh KAK OCHOBA CYIECTBOBAaHUS KHBOM MaTepuu. Poct u
passutHe. Paznpaxumocts; GopMbl H30MpaTeNbHON peakIMy OPraHN3MOB Ha BHEIIHHE BO3/eHcTBUs. PUTMUYHOCTD
MPOLIECCOB JKM3HEAEATENPHOCTH; OMONIOTHUECKHE PUTMBI M WX 3HaueHue. [IMCKpPEeTHOCTh JKMBOTO BEIIECTBA U
B3aUMOOTHOIICHNSI YacTH M LEJIOro B OHOCHCTEMaX. OHEpPro3aBUCHMOCTh JKHBBIX OpPTaHM3MOB; (OPMBI
notpebieHust »Hepruu. llapcTBa JKMBOM TPUPOABI, KpaTKas XapaKTepPHCTHKA eCTECTBEHHON CHCTEMBI
KJaccu(UKaIiy KUBBIX OpraHu3MoB. BumoBoe pasHooOpasue.

Hemonctpanus: CXeMbl, OTpa)KaroInue CTPYKTYPHI IAPCTB KUBOW IPHUPOABIL.

IIpenmeTHBIE pe3yAbTATH O0yUSHUS

Vuyarmuecs q0KHBI 3HATh:

— YPOBHM OpraHM3aliuM >XUBOW MaTepuM W HayyHble AUCLMIUIMHBI, 3aHUMAIOIIMECS HU3YYEHHEM IIPOLECCOB

JKU3HEJEATEITbHOCTH Ha KajKIOM U3 HUX;

— XMMHUYECKHUH COCTAB KUBBIX OPIraHU3MOB;

— pOJIb XMMHYECKHX JJIEMEHTOB B 00pa30BaHUM OPTaHUYECKUX MOJICKYIT;

— CBOWCTBA KMBBIX CUCTEM U OTIMYUE UX NPOSABICHUHA OT CXOAHBIX IMPOLECCOB, NPOHCXOISAIMX B HEXKHUBOM

IIPUPOJE;



— IapcTBa KUBOKM MPUPOJIBI, CHCTEMATHKY W IPEACTABUTEICH Pa3HBIX TAKCOHOB;

— OPHEHTHUPOBOYHOE YHCJIO M3BECTHBIX BHUIOB JKHBOTHBIX, PACTEHHH, IpHOOB M MHUKPOOPTaHM3MOB. Ydaluecs
JOJDKHBI YMETb:

— ZaBaTb OIPEACICHUs] YPOBHEH OpPraHW3aIllMM XKMBOTO M XapaKTEPHU30BATh NMPOIECCH >KU3HEACATEIFHOCTH Ha
Ka)XIIOM 13 HHX;
— XapaKTepH30BaTh CBOICTBA JKUBBIX CUCTEM;
— OOBSACHATH, KaK MPOSIBIISIIOTCS CBOMCTBA JKUBOTO Ha KaXJIOM M3 YPOBHEH OpraHu3aliuu;

— TPUBOAWUTH KPATKYI0 XapaKTEPHCTHKY HCKYCCTBEHHOW M €CTECTBEHHOH CHCTEM KJIACCH(HUKAUU >KHBBIX
OpTraHU3MOB;

— OOBSCHATH, HOYEMY OPIraHU3MBbI OTHOCST K Pa3HbIM CHCTEMaTH4YECKUM TPYIIIIaM.

Tema 4.2. PABBUTUE BUOJIOT MM B JIOJJAPBUHOBCKUIM TTEPUO]]

Pa3zButne Ouosorun B JOAAPBMHOBCKMII mHepuoa. ['0ocmoacTBO B HayKe MpeACTaBICHHH 00 «U3HAYaJIbHOM
1enecoo0pa3sHOCTH» W HEM3MEHHOCTH JKMBOW mpuponsl. Paborsr K. JluHHes mo cucremaTwke pacTeHHH u
JKUBOTHBIX. DBomonnonHas Teopust K. b. Jlamapka.

Hemonctpanus: buorpaduu ya€HsIX, BHECIINX BKIIAJ B Pa3BUTHE SBOMIONNOHHBIX HeH. JKi3Hp u gesarensHOCTh XK.
b. Jlamapka.

Tema 4.3. TEOPUS Y. JIAPBUHA O TTPOMCXOXJAEHWUM BUJOB IIYTEM ECTECTBEHHOI'O OTBOPA (5
1)

IIpennocelnku Bo3HUKHOBeHU yueHus Y. J[apBuHA: TOCTUXKEHUS B 00JIACTH €CTECTBEHHBIX HAYK, YKCIIETUIIMOHHBII
matepuan Y. Jlapsuna. Yuenue Y. [lapBuHa 00 mckyccTBeHHOM orOope. Yuenue Y. J[apBHHA O €CTECTBEHHOM
otbope. Bumg — anemMeHTapHas 3BONIONMOHHAS equHUIa. BeeoOiast nHANBUAYATbHAS H3MCHYHMBOCTh U H30BITOYHAS
YHCICHHOCTh TOTOMCTBA. bope0a 3a cyIecTBOBaHNE U €CTECTBEHHBIH 0TOOP.

Hemonctpauust: buorpadus Y. lapBuHa. MapuipyT n koHKpeTHble Haxoaku Y. JlapBuHa BO BpeMsi MMyTeIIECTBUS
Ha KopaOie «burib».

[IpenMeTHBIE pe3yabTaThl O0YICHUS

VYyamuecs: 1OIDKHBI 3HATH:

— MPEJCTaBICHHUS €CTECTBONCIIBITATENEH JOIaPBUHOBCKOM 3MOXHU O CYITHOCTH >KHBO MIPUPOJIBI;

— B3rysab! K. JInHHEES Ha cucTeMy )KMBOTO MUDA;

— OCHOBHBIE TOJIO’KeHHUS 3BoonMoHHOM Teopnu JK. b. Jlamapka, €€ MO3UTHBHBIE U OIINOOYHBIE YEPTHI;

— yuenwue Y. /lapBuHa 00 HCKYCCTBEHHOM OTOOPE;

— yuenue Y. JlapBruHa 0 ecTecTBEeHHOM 0TOOpE.

Vyamuecs A0KHBI YMETh!

— OLICHUBATh 3HaYeHUE IBOMOLMOHHOM Teopun XK. b. Jlamapka Juist pa3BUTHSI OUOJIOTHH;

— XapaKTepU30BaTh NPEAIOCHUIKY BO3HUKHOBEHHS 9BOJIIOLIMOHHON Teopuu Y. [lapBuHa;

— JdaBaTb ONPEACICHUA MOHSATHI «BUI» U KIIOMYJIALUA»;

— XapaKTepHu30BaTh NPHYNHBI OOPHOBI 32 CYIIECTBOBAHHE;

— OIpeAeNATh 3HAYCHNE BHYTPHUBUIOBOM, MEKBHIOBOM OOPHOBI 3a CyliecTBOBaHHE M OOPHOBI ¢ aOMOTHYECKHMHU
(haxTOpamu cpensl;

— J1aBaTh OLIEHKY €CTECTBEHHOTO 0TOOpa Kak pe3ynbTara 00pbOBI 32 CYIIECTBOBAHUE.

Tema 4.4. [IPUCIIOCOBJIEHHOCTH OPTAHM3MOB K YCJIOBUSM BHEIIHEMN CPE/Ibl KAK PE3YJIbTAT
JIECTBUS ECTECTBEHHOI'O OTBOPA

ITpucnocoOuTensHBIe OCOOCHHOCTH CTpoeHUs. [IOKpPOBHTENBCTBEHHAs OKpacka ITOKPOBOB TeNa: CKPBIBAIOIIAs
OKpacka (OIHOTOHHAs, IBYTOHOBAs, pacwWICHSIOMAs M JAp.); IpeaocTeperaronias oxkpacka. MHUMHKpHS.
IIpucnocoOuTenpHOE  TOBEICHHWE JKUBOTHBIX. 3aboTa o0 moroMcTBe. (DU3HOJOTMYECKHE  aJaNlTaIliy.
OTHOCHTEIBHOCTD MPUCTIOCOOIEHHOCTH.

JemoHcTpanusa: MWnmrocTpanuu, JEMOHCTPHPYIONIHE CTPOCHHE Tella JKUBOTHBIX M PACTUTENBHBIX OPTaHU3MOB,
obecrieunBaONIe BHDKUBAHME B THUNHMYHBIX Ui HUX YCIOBHSIX CYyIIECTBOBaHHA. [IprMepsl pa3iuyuHBIX BHIOB
MOKPOBUTEJILCTBEHHOI OKPacKH y )KHBOTHBIX.

JlaGopatopHsle u mpakTHdeckue pabotTel: OOCyXIeHHE HAa MOAENSAX POJIM TPHCIOCOOMTENLHOTO ITOBEACHUS
JKHBOTHBIX.

[IpenmeTHBIE pe3yabTaThl O0yUYECHUS

VYyamuecs 10IDKHBI 3HATH:

— THIIBI TOKPOBUTEIHCTBEHHON OKPAaCKH (CKPBIBAIOINAS, ITPEIOCTEPEraoniast) ¥ UX 3HaYCHHE /711 BEDKUBAHUS,

— OOBSCHATH OTHOCUTEIIBHBII XapaKTep IPUCTIOCOOICHHI;

— 0COOEHHOCTH MTPHUCIIOCOOUTENLHOTO TIOBEICHUSI.

VYyanuecs JOIKHbI YMETh:

— TMPUBOJAUTH NPUMEPHI l'lpI/ICI'lOCO6I/ITeJ'H)HOFO CTpOCHUA TECia, HOKpOBHTeHBCTBeHHOﬁ OKpaCKu IIOKPOBOB H
IMMOBEACHUA XUBBIX OPTaHU3MOB.

Tema 4.5. MUKPOSBOJIIOLIUA

Bun xak reHeTM4YecKd M30JIMPOBAaHHAs CUCTEMA; PENPONYKTHBHAS H30ISLIMA U €€ MexaHusMbl. llonmynsnuoHHas
CTPYKTypa BHUJAA; DKOJOTMYECKHE U TE€HETHYECKHE XapaKTepHUCTUKU nomymsuuid. [lomymanus — saeMeHTapHas
9BOJIOLMOHHAs eauHuma. IlyTm ©  CKOpocTh  BHI000pa3oBaHuWs; Teorpauyeckoe M IKOJIOTHYECKOE
BUI000pa3OBaHHUE.



Hemonctpanusa: CxeMbl, WITIOCTPUPYIONINE MPOIlece reorpapuueckoro BUmpooOpazoBaHus. JKUBBIE pacTeHHS U
JKUBOTHBIE, TepOapuy M KOJUICKIIMH, MOKAa3bIBAIOIINE WHAWBHIYAIBHYIO M3MEHYMBOCTH M Pa3HOOOpaszne COpPTOB
KYJIBTYPHBIX PACTEHHH W MOPOJ AOMAIIHUX XHBOTHBIX, & TAKKE PEe3yJIbTATHI MPHUCIOCOOICHHOCTH OPTaHU3MOB K
cpene oOWTaHMS U PE3yIbTaTHl BUAOOOPAa30BaHMS.

JlabopaTopuble W mpakTH4eckue paboTh: M3yueHHe MPHUCIIOCOOICHHOCTH OPTraHM3MOB K cpene OOMTaHusS*.
W3ydenne W3MEHYMBOCTH, KPUTEPHUEB BHJA, PE3YIBTATOB HCKYCCTBEHHOTO OTOOpa Ha COpTax KyJIbTYpPHBIX
pacTeHuit*.

[IpeameTHBIE pe3yabpTaThl 00yYECHUS

VYyamuecs 10MKHBI 3HATh!

— 3Ha4yeHHUe 3a00THI O IOTOMCTBE /ISl BBKHBaHHUS;

— OIpEeNeNeHus MOHATHI «BUI U «IOMYJISIIU;

— CYILIHOCTh F€HETUUECKUX MIPOIIECCOB B MOMYJIALUIX;

— (opMBI BUIOO0OpA30BAHHS.

Yyamuecs JOJKHBI YMETb:

— OOBSICHATH IPUYMHBI Pa3/IeIeHUs BUIOB, 3aHIMAIONIIX OOIIUPHBIA apeal OOUTaHuUs, Ha TOMYJISIIH;

— XapaKTepPU30BaTh IPOIIECC SKOIOTHIECKOTO U TeorpadnIeckoro BUI000pa30BaHus;

— OIIGHMBATh CKOPOCTH BHIOOOpPA30BaHMS B PA3IMYHBIX CHCTEMATHUYECKHX KATETOPHAX JKUBOTHBIX, PACTCHHH M
MHKPOOPTaHI3MOB.

Tema 4.6. BUOJIOTMYECKUE ITOCJIEACTBUA AJAIITAITUN. MAKPOSBOJIIOLIA

I'maBHBIC HANIPABJICHUS 3BOJIFOIIMOHHOTO MpoIiecca. brosornueckuii mporpecc U OUOIOTHUECKUH perpecc

(A. H. CeseprioB). Ilytu mocTiwxeHHs OHONOTHYECKOTO Mporpecca. OCHOBHBIE 3aKOHOMEPHOCTH 3BOJOIUU:
JUBEpPreHIus, KOHBEpreHIus, HapamienusM. [IpaBuia 3BOJIONMM TIPYNN OPraHU3MOB. Pe3ynbTaThl 3BOJIIOLNU:
MHOT000pa3ue BUIOB, OpraHuyecKas 1eJecoo0pa3HOCTh, MOCTENEHHOE YCIOKHEHHE OpraHu3aliy. JleMoHCTparus:
[IprmMepsl TOMOJOTHYHBIX M AHAJOTHYHBIX OPTraHOB, WX CTPOCHUSA WM TIPOUCXOXKICHHA B OHTOreHe3e. CXeMbI
COOTHOIIICHS ITyTEeH MPOTPECCUBHON OMOIOTMIECKOM 3BONIONUN. MaTepralbl, XapaKTepU3yIOIIUe TIPeICTaBUTEICH
JKUBOTHBIX U pACTCHUH, BHECEHHBIX B KpacHYI0 KHUTY M HaXOIAIIHUXCS MOJT OXpaHOH roCcyaapcTBa.

[IpenMeTHBIE pe3yabTaTHl O0YUCHHUS

VYyamuecs: TOIKHBI 3HATE:

— TJIaBHBIC HATIPABJICHUS IBOJIONHN: ONOIOTHYECKHUI IMTpOTrpecc u OHOIOTHIECKHUI perpecc;

— OCHOBHBIE 3aKOHOMEPHOCTH 3BOJIIOLMHU: TUBEPTeHIINIO, KOHBEPTEHIINIO U MapalIeIn3M;

— pe3yJIbTaThl 3BOIIOLHH.

Vyamuecs A0KHBI YMETh!
— XapakTepHu30BaTh IYTH JOCTIDKCHUS OMOJOIMYEcKOro mporpecca: apomop(o3, HAMO3AANTALMIO M OOLIYIO
JIeTeHepaluio;

— IPUBOJIUTH MPUMEPHI TOMOJIOTHYHBIX M AHAJIOTHYHBIX OPTaHOB.

Tewma 4.7. BOSHMKHOBEHUE XM3HU HA 3EMJIE

Opranndeckuii MUp Kak pe3yJbTaT 3BOJIOLUMH. BO3HMKHOBEHHME M pa3BUTHE XKM3HU Ha 3emiie. XUMUYECKUH,
npeaduoNormuecKuil (Teopus akagemuka A. M. Omapuna), OHOMOTHYEeCKHI U CONMATBHBIN 3Talbl Pa3BUTHS KUBOU
MaTepun. OUIOTeHETHYECKUE CBS3H B )KUBOH MPHUPOJIC; eCTECTBEHHAS KIacCH(UKAIHS KUBBIX OPTaHU3MOB.
Hemonctpanusa: CxeMbl BO3SHHKHOBCHHS OJHOKJICTOYHBIX JYKapHOT, MHOTOKICTOYHBIX OpPTaHH3MOB, Pa3BUTHSA
[APCTB PaCTCHUI U )KUBOTHBIX.

IIpenmeTHbIe pe3ynbTaThl 00y4EeHUS

VYwyamuecs: 40KHBI 3HATh!
— teopuio akageMmuka A. V. OnapuHa o IpOUCX0XKICHUH )KU3HN Ha 3eMIIe.

VYwyamuecs A0KHBI YMETh!

— XapaKTepU30BaTh XUMHUYCCKHM, MPEAOHOIOIMYCCKHA, OMOIOTHYESCKUN U COIMAIbHBIN 3TAIlbl PA3BUTHS KUBOI
MaTEpHH.

Tema 4.8. PASBBUTUE XW3HU HA 3EMIJIE

PasButHe xu3HM Ha 3eMie B apXEHCKyI U MpOTepo30McKyro 3pbl. [lepBrie cienpl xu3Hu Ha 3emie. [losBaeHue
BCEX COBPEMEHHBIX THUIIOB OECIIO3BOHOYHBIX KUBOTHBIX. [IepBEIe XopmoBble. PasBuTie BOIHEIX pacTeHnil. Pa3BuTne
JKU3HH Ha 3eMiie B Malle030HCKYI0 3py. [losBIIeHNE U SBOIONMS CYXONYTHBIX pacTeHui. [1armopoTHUKH, CEMEHHBIC
MAIOPOTHHUKH, TOJOCEMEHHBIE pacTeHus. BO3HHKHOBEHHE TTO3BOHOYHBIX: PHIOBI, 36MHOBOJIHBIC, TIPECMBIKAIOITHECS.
Pa3Butne xu3HM Ha 3emiie B ME3030HMCKYI0O W KaiHO30MCKyr0 dpbl. [losiBIeHHME © pacupocTpaHEeHHE
MOKPBITOCEMEHHBIX pacTeHH. BO3HWKHOBEHHME NTHII W MIEKONMUTaommx. llosBieHWe W pa3BUTHE MPHUMATOB.
IIpoucxoxaeHue demo- Beka. MecTo denoBeka B kuBoW mpupoje. CucreMarndeckoe mojiokeHue Buma Homo
sapiens B CHCTEMe JKHBOTHOrO Mupa. [Ipu3HaKM M CBOWCTBA YEIOBEKA, IO3BOJISFOIINE OTHECTH €T0 K Pa3TUYHBIM
CHCTEMAaTHYECKHM TpPYyIIaM IapcTBa XKUBOTHBIX. CTaauy SBOJIOIMH YENOBEKA: TPEBHEHINUII YeloBeK, IPEeBHUIN
YeJI0BEK, MePBBIE COBpeMEHHBIE JItoqi. CBONCTBA YelloBeKa Kak OMoJIorndeckoro Buaa. [lomysimroHHas CTpyKTypa
Buza Homo sapiens; denoBeueckwe pachl; pacooOpa3oBaHWE; €AWHCTBO HPOHCXOXKAEHHSA pac. AHTHHAy4dHas
CYILIHOCTb pacu3Ma.

Jemonctpanmst: Penponykunu kaptus 3. Bypuana, orpaxkatomunx ¢ayHy n (iaopy pasiauyHbBIX 3p U HEpHOIOB.
CxeMBbl pa3BUTHS LAPCTB KUBOH Mpuposl. OKaMEHEJIOCTH, OTIEYaTKH pacTeHWH B APEBHHUX Mopoaax. Mouenu
CKEJICTOB YeJIOBEKa U IMI03BOHOYHBIX KMBOTHBIX.



IIpeameTHBIE pe3yabTaThl O0YUIECHUS

VYyamuecs: 10KHBI 3HATH:

— 3Tamnbl Pa3BUTHS )KUBOTHBIX M PACTCHUH B Pa3INYHBIC IEPUOBI CYIIECTBOBAHUS 3EMIIH;

— ABMXKYIIME CHIIBI aHTPOIIOT€HE3a;

— CHCTEMAaTHYECKOE ITOJI0KECHUE YEJIOBEKA B CHCTEME KHBOTO MHUPa;

— CBOICTBA YeNOBEKa KaK OMOJIOTMIECKOTO BH/Ia; — JTAllbl CTAHOBJICHUS YEJIOBEKa KaK OMOJIOTMIECKOTro BHAA;

— pachl YeNoBeKa U X XapaKTepHbIe 0COOEHHOCTH.

VYuaiuecs 10KHBI YMETh:

— ONKCHIBATh Pa3BUTHE )KU3HU Ha 3eMJIe B apXECHCKYIO U IIPOTEPO30HCKYIO 3PbI;

— OIUCBIBATh Pa3BUTHUE )KU3HU Ha 3eMiie B MAJIE030MCKYIO 3PY;

— OIKUCBIBATh Pa3BUTHUE )KU3HU Ha 3emiie B ME3030ICKYI0 3pY;

— OIKMCHIBATh Pa3BHUTHE )KU3HU Ha 3eMiie B KaHHO30MCKYIO 3py;

— XapaKTepHU30BaTh POJb MPIMOXOKICHHUS, Pa3BUTHS TOJOBHOTO MO3Ta 1 TPY/a B CTAHOBJICHHH YEIIOBEKA,;

— ONPOBEPTraTh TEOPHIO PACH3MA.

MertanpenMeTHbIE pe3yJIbTaThl 00yUCHUS

VYuamuecs T0IKHBI YMETh:

— paboTaTh ¢ y4eOHIKOM, paboueii TeTpaabio U AUTAKTHISCKUMH MaTepHalaMH;

— COCTaBIIATH KOHCIIEKT maparpada yaeOHIKa 10 /MK II0CIIe H3yUeHHsT MaTepHralia Ha YpOKe;

— pa3pabaThIBaTh IJIaH-KOHCIIEKT TEMBI, UCIIOJIb3Ys Pa3Hble HCTOYHUKH HH(OpMAaLUH;

— TOTOBUTH YCTHBIE COOOLIEHWs ¥ NHCbMEHHblEe pedeparbl, HCHONB3ys HHOOPMALUIO Yy4yeOHHKA U
JOIIOJTHUTCIIbHBIX UICTOYHUKOB,

— ITOJIb30BAaThCs IMONMCKOBBIMHU CUCTCMaMU I/IHTCpHeTa;

— BBINIOJIHSATH J1a00paTOPHBIE PabOTHI MOJT PYKOBOACTBOM YUUTEJISL;

— CpaBHHUBATh MPEICTaBUTENICH Pa3HBIX TPYMI PACTCHHUH W KMBOTHBIX, JICJIaTh BBIBOJBI HA OCHOBE CPAaBHEHUS; —
OLICHWBATh CBOMCTBA ITOPOJ] JOMAIIHNX )KUBOTHBIX M KyJIbTYPHBIX PACTEHHH 110 CPABHEHUIO C AUKUMH IPEIKAMMI;
— HaXOAWUTHh MHPOPMANHNIO O PA3BUTHUH PACTCHUH U )KUBOTHBIX B HAYYHO-TIOITYJISIPHOM JUTEpaType, ONOIOrHIECKUX
CJIOBApPSIX U CIIPAaBOYHMKAX, AHATU3UPOBATH U OIICHUBATH €&, IEPEBOANTH N3 OTHONW (OPMBI B IPYTYIO;

— CpaBHHMBaThb W CONOCTaBIATH MEXIY COOOW COBPEMEHHBIX W WCKOMAEMbIX JKHBOTHBIX H3YUYCHHBIX
TaKCOHOMHMYECKUX TPYIIIT;

— HCIIONB30BAaTh UHIYKTUBHBINA U N€IyKTUBHBIN IOAXObI IIPU U3YYEHUH KPYIIHBIX TAKCOHOB;

— BBIABJIATH IIPU3HAKW CXOACTBA U pa3JINnvius B CTPOCHUH, 06pa3e JKU3HHU U MOBCACHUU XUBOTHBIX U YCJIOBCKA,

— 0000111aTh 1 JeaTh BEIBOBI 10 H3YYCHHOMY MaTepHay;

— MNpPCACTABJIATh H3y‘1€HHLII71 MaTtepuall, UCII0JIb3YysA BO3MOKHOCTH KOMIIBIOTCPHBIX TEXHOJIOTHM.

Pazgen S. BzanmooTHOIIeHHs1 opraHu3Ma u cpeabl. OCHOBBI 3K0JIOTHI

Tema 5.1. BUOC®EPA, EE CTPYKTYPA U ®VHKIIUU

Buocdepa — xmBas obonouka miaanetsl. CTpykTypa Omocthepsl. KoMmoHeHTH Onocdepsl: XHBOE BEIIECTBO,
BUJIOBOI cocTaB, pasHooOpasne W BKJIajg B Omomaccy. buokocHoe u kocHoe BemecTBo Omocdepst (B. .
Bepnaackwuit). Kpyrosopot Bemects B npupozae. EcrecTBeHHbIe coo0miecTBa KMBBIX OpraHU3MOB. broreoreHo3sl.
KomroHeHTsl OHMOTreoIeHO30B: MPOIYLEHTH, KOHCYMEHTBI,  PEAyLEHThl. BHOIeHOo3bI: BHpoBOEe pasHOOOpasme,
IUIOTHOCTh HOMNyJSALMH, Omomacca. AOuormueckue Qaktopsl cpenasl. Posb  Temmeparypbl, OCBEIEHHOCTH,
BIIQXXKHOCTH U JAPYTUX (PaKTOPOB B KHM3HEAEATEIHHOCTH cO00mIecTB. IHTEHCUBHOCTH AeicTBUsI (DaKTOpa Cpenpl;
orpaHnuMBaroIuil Gakrop. BzaumoneiicTBue HakTOpPOB Cpenbl, MPEAENbl BHIHOCIUBOCTH. buotnyeckue (akTops
cpenbl. llenmu W ceTw muTaHWsA. DKOJOTHMUECKHE MUPAMUABL: duces, Ouomacchl, sHeprun. CMeHa OHOIEHO30B.
IIpyamsbl cMeHBl OHOIIEHO30B; (opMupoBaHHEe HOBBIX co0O0mecTB. DOPMBI B3aUMOOTHOIICHHH MeEXIy
OpraHmnsMamMu. Tlo3uTuBHBIE OTHOILIEHUS — CUMOHO3: MyTyajn3M, Koomnepamus, KOMMEHCAIIU3M. AHTHOMOTHYECKHE
OTHOLICHUS: XUILHUYECTBO, Iapa3UTU3M, KOHKYpeHIMs. HeliTpanbHble OTHOIIEHUS — HEUTPAIIU3M.
JemoncTpanust: CxeMbl, WIITIOCTPUPYIOLINE CTPYKTYpy Onocepsl 1 XapakTepu3ylomue e€ OT/IeNIbHbIE COCTaBHbIE
yacTH. TaOmuIbl BUOBOTO COCTaBa M Pa3HOOOPA3Hsl )KUBBIX OpPraHU3MOB Onocgepsl. CXxeMbl KpyroBOpOTa BEIIECTB
B nipupoje. KapTel, oTpaxkaroniye reoJorniecKylo HCTOPHIO MaTepPUKOB, PACIPOCTPaHEHHOCTh OCHOBHBIX OMOMOB
cymm. nadunemel 1 kuHopuiaeMel  «buocepay. [Ipumepsl cumOHo3a MEXIy MPEACTABUTENSIMU Pa3JIMIHBIX
[apCTB >KUBOM ITPHUPOJIBL.

JlaGopaTtopHsle U npakTHieckue paborel: CocTaBiIeHHE CXEM Iepesadn BEIIeCTB W dHEeprud (1eneil muranums)*.
I/I3yquI/Ie M OTIMCAHHNE DKOCHCTEMBI CBOSH MECTHOCTH, BBISIBJICHUC THUIIOB BBaHMOﬂeﬁCTBHﬂ Ppa3HbIX BUJI0B B }laHHOﬁ
sKocucTeme™.

IIpeameTHbIe pe3ynbTaThl 00yUCHUS

VYwyamuecs: 40IKHBI 3HATh:

— OTIpeieNIeHus IOHATHI: «Orochepay, «IKOJIOTH», KOKPY- KAFOIIAs Cpeiay, «cpela OOUTaHUs, «IPOIYIIEHTHD),
«KOHCYMEHTBI», «PEIYLIEHTEI»;
— CTPYKTYPY U KOMIIOHEHTHI Orocdepsl;

— KOMIIOHEHTHI JKMBOTO BEIECTBA U €r0 (hYHKIIHH.

VYyamuecs 10JDKHBI YMETh:
— KJaccH(UIMPOBATh SKOJIOrHYeCKHe (aKTOpBbI;

— XapakTepu3oBaTh Onomaccy 3eMiii, OMOJIOrHYECKYIO IPOYKTHBHOCTB;



— OTMCHIBAaTh OMOJIOTHYECKIE KPYTOBOPOTHI BEMIECTB B IIPHUPOJIC;

— OOBSICHSITH NEeHCTBUE A0MOTHUECKUX, ONOTUIECKUX U aHTPOTIOTEHHBIX (PaKTOPOB;

— XapaKTepU30BaTh M PA3INIaTh YKOJOTHICCKHIE CUCTEMBI;

— OmoreoneHo03, OMOIICHO3 M arpOoIICHO3;

— PacKpBIBaTh CYIIHOCTH M 3HAYCHHE B IPUPOJIE CaMOPETYIISIIHH;

— OTIMCHIBATH MPOIIECC CMEHBI OMOIIEHO30B M BOCCTAHOBIICHHUS MPUPOIHBIX COOOIIIECTB;

— XapakTepu3oBaTh (OPMBI B3aUMOOTHOIICHHH MEXIy OpraHM3MaMu: CHMOHMOTHYECKHE, aHTHMOMOTHYECKHE U
HEUTpaJbHbIE.

Tema 5.2. BUOC®EPA 11 YEJIOBEK

[IpuponHble pecypchl U UX HCHOJIB30BaHUE. AHTPOIIOTeHHBIE (h)aKTOPBI BO3JCHCTBHSI HA OMOIIEHO3HI (POJIb YeTI0BeKa
B IpUpOJe);  IOCIEACTBUS  XO3IHCTBEHHON  JNEATEIBHOCTH  4eloBeKa. [IpoOieMbl  panmoHaIbHOTO
MPUPOIOTIONB30BaHNS, OXPaHbl IIPUPOABL: 3alIUTa OT 3arps3HEHUH, COXpaHEHHE ATAIOHOB U MAMSTHUKOB ITPUPOJBL,
obecrieyeHre PUPOTHBIMU PECYPCaMHU HACEICHUS TUIAHETHL.

Hemonctpanust: KapTel 3a110BeIHBIX TEPPUTOPUI HALIEH CTpaHBbI.

JlabopaTopHBIE U IpaKTHYECKUE PabOTHI: AHAIN3 U OIICHKA MOCICACTBHINA ACATEIEHOCTH YEIOBEKa B SKOCHCTEMAx *.
IIpeameTHbIe pe3yabTaThHI 00yUeHUS

Yyammecs: JOJDKHBI 3HATH:

— AHTPOIIOTeHHEIEC (haKTOPHI CPEIHI;

— XapakTep BO3AEHCTBUS YeloBeka Ha Ouochepy;

— c1oco0Bl U METOJIbI OXPAHBI TIPHUPOBI;

— OMOJIOTUYECKUH U COLUAIbHBIA CMBICI COXPaHEHUsI BUJOBOTO pa3HOO0Opa3usi OMOLIEHO30B;

— OCHOBBI PAIlHOHAIBHOTO IPUPOONOIb30BAHNUS;

— HeucyeplaeMble U HcuepiaeMble pecypehl;

— 3aIOBEIHUKH, 3aKa3HUKH, Tapku Poccum;

— HECKOJBKO PACTCHHI M KUBOTHBIX, 3aHECEHHBIX B KpacHyIo KHUTY.

Yyammecs: JOJKHBI YMETb:

— TPUMEHSTh Ha TPAKTHKE CBEACHUS 00 JKOJOTHYECKHX 3aKOHOMEPHOCTSAX B IPOMBIIUICHHOCTH M CEIBCKOM
XO3SIACTBE U MPaBWIBHOM OpraHM3alliyl JICCOBOJICTBA, PHIOOBOICTBA, a TAaKXKE U PEIICHHS BCETO KOMILICKCA
3a/1a4 OXpaHbl OKPY’KAIOIIeH Cpeibl M PallHOHAIEHOTO MPUPOIONOIH30BAHUS.

MeTtanpeaMeTHbIe pe3yJbTaThl 00y4eHus

Vyamuecs A0KHBI YMETh!

— paboTaTh ¢ y4eOHUKOM, pabodel TETPaabI0 U JUIAKTHUCCKUME MaTepHalaMH;

— COCTaBJIATh KOHCIEKT maparpada y4eOHHKa 10 W/WIK MOoCie U3y4eHUsl MaTepHraja Ha YpoKe; — pa3padaThiBaTh
TUIaH-KOHCIIEKT TEMbI, UCIIOJIb3Ys Pa3Hble NCTOUHUKH HH()OPMALIUH;

— TOTOBUTb YCTHBIE COOOIIEHHS M THChbMEHHbIE pedeparhl Ha OCHOBE HHGpOpPMAlMKM M3 Yy4yeOHHMKA U
JIOTIOTHUTEIHHBIX UCTOYHUKOB,

— TIOJIH30BATKCS MOMCKOBEIMH cricTeMaMmu VIHTepHeTa;
— u30mWpaTe’rbHO OTHOCHTHCA K OHONOTHYEeCKOH WH(pOpMalWu, CoAepXkameiics B CPEeICcTBaX MacCOBOM
HHPOPMALIIH.

JInyHOCTHBIE pPe3yabTaThl 00y4eHust
— @opMHpOBaHNE YYBCTBA POCCHHUCKOW TPaKAAHCKOW HWICHTHYHOCTH: IMATPUOTH3MA, JTIOOBH W YBaXXCHHSI K
OTeuecTBy, YyBCTBa FOPAOCTH 3a CBOIO Ponumy;

— OCO3HaHHUE yJaluuMUCA OTBETCTBEHHOCTH U Jloyira nepej PoauHo;

— OTBETCTBEHHOE OTHOUICHHE K 00YUEHHIO, FTOTOBHOCTh M CIOCOOHOCTh K CaMOOOPa30BaHuIo0;

— (opMupoOBaHe MOTHBAIMK K 00YyYSHHUIO M IO3HAHUIO, 0CO3HAHHOMY BBIOOpY OyyIei nmpodeccuu;
— CHOCOOHOCTh YYAaIIMXCS CTPOWTH JalbHEHINyI0 WHAMBUIYAlIbHYIO TPAaeKTOpUIO oOpa3oBaHMs Ha 0ase
OpHUEHTAINH B MHpe podeccuii u mpodecCHOHANTBHBIX MPEINOYTCHUH;

— (popMHPOBaHUE IETOCTHOTO MHPOBO33PCHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
0O0IIIeCTBEHHOM MTPAKTHUKH;

— COONIOZICHWE W TIpOTaraHAa YYallUMECS TPaBHII TOBEACHUS B TPHUPOJE, WX ydacTHE B MPUPOJOOXPAHHOM
JIESTeTHbHOCTH;

— YMEHHE pealM30BhIBaTh TEOPETUICCKUE TIO3HAHNS Ha MPAKTHKE;

— OCO3HaHME 3HaUYEHH 00pPa30BaHUS U TOBCETHEBHOM KU3HU U OCO3HAHHBIA BRIOOP MPO(ECCHH yUaITuMICS;
— CMOCOOHOCTD yYalIuXcsl MPOBOAUTE PaboTy Haj OMMOKaMHM TSI BHECEHUSI KOPPEKTHUB B YCBaUBaeMbIe 3HAHUS,
— MIPHUBHTH JIFO0OBB K MPUPOJIE, IyBCTBO YBAKEHHUS K YIEHBIM, U3yUJarOIINM KUBOTHBIA MHP, Pa3BUTh 3CTETHYECKOE
BOCIIpHUATHE 06LI_IQHI/I$[ C JKUBBIMHU OpTaHU3MaMH,

— MpU3HAHHUE yYaIlUMUCS ITpaBa KaXI0To YeJIOBEeKa Ha COOCTBEHHOE apryMEHTHPOBAHHOE MHEHUE,;

— TOTOBHOCTBH YYJaIUXCA K CaMOCTOATCIIBHBIM ITOCTYIIKaM W aKTHBHBIM }IGI\/’ICTBI/IHM Ha IIPUPOAOOXPAHUTECIIBHOM
HOIPHUIIE;
— YMEHHE apryMEHTHPOBAHO U 0OOCHOBAHHO OTCTaWBATh CBOIO TOUKY 3PEHHUS;
— KPUTHYHOE OTHOIIEHHE K CBOMM IIOCTYITKaM, OCO3HaHHE OTBETCTBEHHOCTH 33 UX PE3yJIbTaThI;

— OCO3HAHHOE, YB@KHTEJBHOE M JOOpOXKEeNaTelbHOE OTHOLIEHHWE K JAPYroMy 4YeJOBEKY, €ro MHEHHIO,
MHPOBO33PEHHIO, KYJIBTYPE;



— OCO3HAHHE BAXKHOCTH (HOPMHUPOBAHUS IKOIOTHIECKON KyNbTyphl Ha OCHOBE NPH3HAHHS IIEHHOCTH JKU3HU BO
BceX e¢ MPOSBICHUSAX M HEOOXOIWMOCTH OTBETCTBEHHOTO, OCpPEKHOTO OTHOIICHHS K OKpYXamoIeH cpene, —
YMEHHE CIyIOIaTh W CIBIIIATh JAPYroe MHEHHE, BECTH MTUCKYCCHIO, YMECHHE OIepHpOBaTh (pakTaMu Kak It
JTOKa3aTeNbCTBA, TAK U I OTIPOBEPIKEHHS CYIIECTBYIOIIET0 MHEHUSI.

I11. TeMaTH4eckoe NIAHHPOBaHHUE ¢ YKAa3aHHEM KOJIMYeCTBA YacoB,
OTBOIHMMBIX HA 0CBOEHHE KAKA0H TeMBbI

1. TemaTH4Yeckoe IIIAHUPOBaHHe K padoueii mporpamme «buosorusi. Beenenue B 0nosoruio», 5 kiace
(34 4, 1 4 B Hee10)

Paznen KoanuecrBo | Tema Koanuecrso | JlaGopaTopHbie n
4acoB 4acoB NpakTHYecKue padoTbl

|. ’Kusoii opranmnsm:
cTpoeHue u n3ydeHue | 8 yacos

T/b Ha ypokax
6uosorun
(maCTpYyKIN [V.4.1.)
Yro Takoe KHBOI

OpTraHu3M 1
Hayxkwu o xuBoi
TIPHUPOZE 1
[Lp. Nel. [TpoBeneHue
HaOJIOICHUH, OTIBITOB 1
HU3MEPEHUH ¢ LENbI0
KOHKpETHU3aluy 3HaHUH 0
MeToabl H3ydeHust METOJaX U3Y4EeHUT
IIPUPOJBI 1 IIPUPOJBIL.
JLp. Nel. YerpoiictBo
Y BeIUUUTENbHBIE PYYHOI JIyIIbI, CBETOBOI'O
IpHUOOPHI 1 MHUKPOCKOIIA

JLp. Ne2. Ctpoenue
KJIETOK KOXKHLBI YSLTYH
JKuBBIC KICTKH 1 JyKa

[Lp. Ne2. Onpenenenue
COCTaBa CEMSH IIIECHULIBI.
[Lp. Ne3. Onpenenenue
(U3UYECKNX CBOHCTB
XHUMHUYECKUH COCTaB OEIKOB, KHUPOB,

KJIETKH 1 YIJIEBOJIOB.

BentectBa u saBiieHUs
B OKPYXaloIIeM

MUpe 1
Benukue
ectecTBoucmpITarenu | 1
1. MHuoroo6pa3ue
JKMBBIX OPraHU3MOB 14 yacoB
Kak pa3BuBanach
KU3Hb Ha 3emiie 1
Paznoobpazue
JKUBOTO 1
Bakrepun 1
I'pulOsI 1
Pacrenus.
Bopopocnu 1
Pactenus. Mxu.
[TannopoTHUKM 1
Pacrenus.
lNonmocemenHbie
pacTeHust 1
Pacrenus.

[TokpbITOCEMEHHBIE 1




pacreHust

3HadyeHue pacTeHuil B
HIPUPOAE U KUZHU

YeNoBeKa 1
JKuBoTHbIE.
ITpocTeiimme 1
JKuBoTHBIE.
becnozBoHOYHBIE 1
JKuBoTHBIE.
ITo3BoHOUHBIE 1
3HaYeHNe )KUBOTHBIX
B IIPUPOAE M KHU3HU
YeJI0BEKa 1
IT.p. Ned. OnpenencHue
(y3HaBanue) Hanboiee
pacnpoCcTpaHEHHBIX
pacTeHuil U )KUBOTHBIX C
UCIIOJIb30BaHUEM
Pa3IMYHBIX HCTOYHUKOB
nHdopmanuu
(pororpaduii, aTiacos -
Ypoxk-0606mieHne mo oTIpeieIuTeNeH, aydes,
paszmerny 1 repbapueB u Jp.).
I11. Cpena oouranus
’KMBBIX OPraHM3MOB 5 yacoB
IL.p. Ne5. UccnenoBanue
0COOCHHOCTEN CTPOCHUS
pacTeHuil 1 JKUBOTHBIX,
CBSI3aHHBIX CO CpeAon
Tpu cpens! oburanus | 1 o0uTaHuUS.
JKu3Hp Ha pa3HBIX
MaTepHKax 1
IIpuponHbie 30HBL
3emiu 1
KuzHp B MOpSX U
OKeaHax 1
Ypok-060011eHue 1Mo
pasgeny 1
1V.Yenosek Ha 3emiie | 2 yaca
IT.p. Ne6. 3HaKoMCTBO €
Kak genosex 9KOJIOTHYECKUMHU
MOSBUJICA Ha 3emile. mpobjaeMaMu MECTHOCTH U
Kak uenosek JIOCTYITHBIMH ITYTSIMH MX
M3MEHWI 3eMJTIO. 1 pemIeHusl.
[Lp. Ne7. U3mepenue
JKusHb oz yrpo3oii. CBOET0 POCTa M MacChl
He craner nu 3emis Tena.
ycThIHEN? 310pOBBE IL.p. Ne8. OBnanenue
9eJIoBeKa 1 MPOCTEHIINMH CcIIOcOOaMu
6e301acHOCTh OKa3aHMs NepBOH
KU3HU. 1 JTIOBpa4eOHO MOMOIIIH
V. O6o0menue u
TOBTOpPEeHHe
NPOHIEHHOI 0
MaTepuaJa. 4 yaca 4
V1. IlpomexyTouHast
aTTecranus
1 gyac 1
Hroro: 34 yaca JLp. -2, m.p. - 8




2. TemaTH4eckoe IMUIAHUPOBaHHe K padodeii nporpamme «buosorus. )Knupoii opranmsm», 6 kiace, 34 yaca (1

4ac B HeleJ10)

HazBanue pazgenos Konunuec | HazBanue tem Komuuec | JlabopaTopHbie pabOThI
TBO TBO
4acoB 4acoB
Paznen 1: 11 yacoB
CTPOEHME "
CBOICTBA
JKNBbIX
OPTAHU3MOB
T/b Ha ypokax Onosoruu 1
(uHCTpYKIM IV .4.1.)
MHoroo0pasue KHUBBIX
OpPTraHU3MOB, X OCHOBHBIC
CBOICTBa
XHUMHYECKUH COCTaB KIIETKH 1 Nel: Onpenenenue
COCTaBa CEMSH IIIICHHUIIBI.
Ne2: Onpenenenue
(U3NIECKUX CBOMCTB
0eIKOB, KHUPOB,
YTJIEBOJIOB.
CtpoeHue pacTUTENbHON 1 Ne3: CtpoeHue KIIeTOoK
KIJIETKH. JKUBBIX OPTaHU3MOB.
CrpoeHne )XUBOTHOM KieTkn. | 1
Jenenue xkiueTku 1
Txanu pacteHuit 1 Ne4: Tkanu pacTUTEIbHBIX
OpPTaHU3MOB.
TxaHM )KMBOTHBIX 1 No5: TkaHM )KUBOTHBIX
OpraHU3MOB.
Opranbl LBETKOBBIX 1 Ne6: CtpoeHre KOpHEBBIX
pacrenuil. LlenoctHoCTh CHCTEM.
pacTUTENILHOrO OpraHu3Ma Ne7: Ctpoenue nouex
Oprasbl IIBETKOBBIX 1 Ne8: PacrionoxkeHue mouex
pactenuil. LlenocTHOCTH Ha cTebJie, MPoCThie U
pacTUTENLHOTO OpraHu3Ma CJIOXHBIE JIUCThS
Ne9: Cyxue u couHble
TITO B
Nel0: Ctpoenue cemsiH
OpraHbl # CHCTEMBI OPTaHOB 1
JKUBOTHBIX U YEJIOBEKA.
[lemocTHOCTD 1 YKMBOTHOTO
opraHusma
YTO MBI y3HaJIM O CTPOCHUU 1
JKUBBIX OPTaHU3MOB
Paznen 2: 18 yacoB
KU3HEJEATEJDb
HOCTbDb
OPTAHU3MOB
ITuranue. [TouBenHoe 1

NUTaHUE PACTCHUM.
dortocuntes. IIntanue
JKMBOTHBIX




Hpixanue. [IpixaHnue pacTeHU
1 )KHBOTHBIX

IlepenBuxenrie BObI,
MUHEPAIbHBIX U
OpPTraHUYECKUX BEIIECTB B
pacTeHuu.

Noll1: IlepenBuxenue
BOJIBI I MHHEPAIHHBIX
BEILECTB IO CTEOITIO.

[Iepenoc BemiecTs B
opraHu3Me 0eCII03BOHOTHBIX
Y TTO3BOHOYHBIX KMBOTHBIX.

Nel2: Ctpoenne KIeTok
KPOBH JISITYIIKU U
4eJIoBeKa

Beiaenenue y pacreHuil u
II03BOHOYHBIX KMBOTHBIX

OOMeH BelIeCTB U SHEPTHU Y
pacTeHui U )KUBOTHBIX

OnopHbIC CUCTEMBI PACTCHHIA.
OnopHbI€ CUCTEMBI
MMO3BOHOYHBIX XKUBOTHBIX U HX
3HAYCHHE B KH3HU
OpraHU3MOB

Nel3: Ctpoenue koctei

JIBrKeHME JKUBOTHBIX B
BOJHOM, HA3EMHOM K
BO3IYIIHOW Cpeax.

Nel4: JIpmkeHue
HHPY30pHUU TYPEIbKH
Nel5: Ilepemerienue
JTOXKIEBOTO YepPBS

JIBrmXeHHEe MHOTOKJIETOYHBIX.
OcobeHHOCTH epeIBUKEHUS
Ha3eMHBIX MJIEKOIIUTAIOLINX U
JIBUKCHMSI paCTCHUI

Perynsiuus npoueccon
KHU3HEACATCIbHOCTHU
OpraHM3MoOB U UX CBS3U C
OKpY’Karouiei cpenoi

XuMu4ecKas peryJsanus.
OHJOKpUHHAS CUCTEMA.
PocToBble BemiecTBa pacTeHui

Pa3zmHOXEHHE, €r0o BUABIL.
Becnonoe pazmHoxeHwue,
BEreTaTUBHOE Pa3MHOXEHHE
pacTeHuit

Nel6: YepenkoBanue
KOMHATHBIX PACTCHUH

[NonoBoe pazmMHOXeHNE
pacrenuil. [IBoitHoe
OIIJIOZOTBOPEHHE IIBETKOBBIX
pacTeHuil.

Nel7: IIpopactanue cemMsiH

ITonoBoe pa3mMHOXKEeHHE
’)kuBOTHBIX. [Iponecc
omnongorBopenus. [TonoBoit
JUMOP(H3M KHUBOTHBIX

Pocr u pa3zBurue pacteHuil u
XKHUBOTHBIX. IHANBUyaTbHOE
pa3BHUTHE - OHTOTCHE3

THOsI IUI0I0B M CIIOCOOBI
pacpoCTpaHeHHS CEMSH

Poctun PA3BUTHUC )KUBOTHBIX

Nel8: IIpsimoe u HenpsiMoe
pa3BUTHE HACEKOMBIX

UTto MBI y3HAIIU O
KU3HEICATETbHOCTH
OpPTaHU3MOB

Paznea 3. Opranusm
U cpeaa

4 gaca

Cpena oburtanusl.
Okonorndeckne GaxTOpbI
cpeibl




Ipupoaneie coobmecTBa 1
YUTO MBI y3HAIH O 1
B3aMMOOTHOIIICHHIX
OpPTaHU3MOB U CPEJbI
O0o00meHne u 3aKTIOYNTEIBHEIN YPOK. 1
MOBTOpPeHHe
NPOHIEHHOT 0
MaTepuaJa.
Ipome:xyTounast IIpomexxyrounas arrecramus. | 1
aTTecTalus
Hroro: 34 yaca JI.P. - 18

3. TemaTu4yeckoe NIAHNPOBaHUE K padoueil mporpamme «buosiorns. MHOroo6pa3ue ;KUBbIX OPraHU3MOB, 7
Kjaace» (34 4, 1 4 B Hete110)

HasBanue paznenos | KomnuectBo | Hazpanue tem KomnuectBo | JlabGopaTopubie paboTHI
4acoB 4acoB
BBenenue 1

T/b Ha ypokax Ouonorun | 1
(mHCTpYKIM [V.4.1.)
MHoroo6pasue >KuBOro.

Cucremaruka,
KiaccuUKaIus.
Paznea 1. Hapcro | 1
IIpokapuoThl.
Cucremaruka 1 JlaGopatopHas pabota Nel
MPOKAPHOTOB. (uncTp.1V.4.2)

Oco0OeHHOCTH CTPOCHMUA,
3HaueHHE OaKTepHH.

Pa3gex 2. IlapcrBo | 2

I'pudbl.
Cucrematuka rpu0oB. JlaboparopHas padoTa Ne2
(unctp.1V.4.2)
Otaen JIumaitHukwy, JlaboparopHas padoTa Ne3
CTPOCHHUE, 3HAUCHUE. (unctp.1V.4.2)

Pa3gex 3. IlapcrBo | 8
Pacrenus.

Cucremaruka pacteHuit. | 1
OCO0OGEeHHOCTH CTPOEHHS.
INopuapcrBo Huzmue
pacreHusi.

Otaen Bogopocnu.
KpacHusre, Oypele, Jlaboparopnas pabota Ne
3eJICHbIC BOJIOPOCIH, UX 4 (unctp.lV.4.2)
3HaUCHHE

[MommapcTeo Beicme 1 JlabopatopHas paboTa Ne
pacTeHus. 5 (unctp.1V.4.2)

Otnen MoxoBUIHBIE.
Crpoenue,
pa3MHOXEHHE, 3HAYCHHUE.

Otnenst [InaynoBunuste, | 1 JlabGopaTophast paboTa Ne
XBOIIECBU/IHBIE, 6 (uuctp.1V.4.2)
[TanopoTHUKOBUIHBIE.
Crtpoenue,
pa3MHOXEHHUE, 3HAYCHHUE.

Otaen ['onocemeHHbIE. 1 Jlaboparopuas pabota Ne
Muoroo0pasue, 7 (uucTp.1V.4.2)




CTpOCHHUE, PA3MHOXKCHHUE,
3HaUYCHUE.

Otaen Jlaboparopuas pabora Ne
IToKpBITOCEMECHHBIE. 8 (uuctp.1V.4.2)
Knaccngpukarus,

0COOEHHOCTH CTPOCHHS,

pa3sMHOKCHHE.

XapakTepucTHKa Kiiacca JlaboparopHas pabota Ne
JIBymOJTbHBIE. 9 (uuctp.1V.4.2)
CemeiicTBa

Po3onupeTrnbie. CeMelcTB
o [lacnenossle,

KpecrousetHsie
XapakTepucTHKa Kiacca JlabGopaTopHast paboTa
OnHOMONIBHBIE. Nel0 (unctp.1V.4.2)

CewmeticTa Jluneiinbie,
31aKOBBIE

Pa3gen 4. IlapcTBo
JKuBoTHbIe.

19

Cucrematrnka. OCHOBHBIC
0COOEHHOCTH JKMBOTHBIX

[oauapcTBo
OnHOKIETOUYHBIE. THIIBI
CapKOKTyTHHOCTIBL,
CnopoBukH, Mubpy30puu.

JlabopatopHas paboTa
Nell (unctp.1V.4.2)

[MoauapcTso

MHoroknetounsle. Tumn

['yOku

Tun JlaboparopHnas pabota
KumeyHononocTHele Nel2 (unctp.1V.4.2)

Tun ITnockue uepsu

JlaboparopHnas pabota
Nel3 (unctp.1V.4.2)

Tun Kpyrisle uepsu

JlaboparopHnas pabota
Nel4 (uncrp.1V.4.2)

Tun Konpyatbie uepBu.

JlaboparopHnas pabota
Nel5 (uncrp.1V.4.2)

Twun Momnrocku.

JlaboparopHnas pabota
Nel6 (unctp.1V.4.2)

Tun YnenucroHorue.
Knaccer PakooOpasHeie u
[TaykooOpasHeIe.

JlaboparopHas paboTa
Nel7 (unctp.1V.4.2)

Tun YneHucToHoTHE.
Knacc Hacekompie.
3HayeHHE HACEKOMEBIX B
JKHA3HHU YelIOBeKa.

JlaboparopHas paboTa
Nel8 (unctp.1V.4.2)

Twun Urnokoxkue. Tun
Xopnossie. [TogTun
BbecuepenHeie.

ITopTun Yepennsie uiu
[To3BOHOUHEIE.
Hanknacc PriObl.

Hanxkmnacc PeIOBL

JlaboparopHnas pabota
Nel9 (unctp.1V.4.2)

Knacc 3emMHOBOIHEIE
i Ampuoun

Knacc
[Ipecmblikaromuecs: win
Pentumnn

JlabopaTopHast paboTa
Ne20 (unCTp.IV .4.2)

Knacc ITTungr.
Cucremaruka,
0COOEHHOCTH CTPOCHUS,
3HAYCHHE.




Knacc ITtunpr 1

JlabGopaTopHast paboTa
No21 (unctp.1V.4.2)

3Ha4YEHHE B IPUPOJIE U
JKH3HU YEJIOBEKA

Knace 1

MiekonuTarmue,

0COOEHHOCTH CTPOCHUS

Mmuoroo6pasue 1 JlaboparopHas paboTa
MJIEKOITUTAIOIINX, Ne22 (mmerp.1V.4.2)

Pa3gen S. IHlapcrso | 1
Bupycsl.

Ocobennoctu ctpoenust, | 1
3Ha4YCHHE B IPHPOJIC U
JUTSI YeIOBEKa

O0001meHne 1

3aKII0YUTENbHBIA YPOK 1

NMOBTOpPEeHHne
NPOIICHHOT 0

MaTepuaja.

IIpomesxyTouHast ITpomexyTouHas 1
aTTecTalus aTTecTalus

Htoro — 34 yaca

JlaGopaTopHbie padoThl — 22
4. TemaTn4eckoe MJIAaHUPOBaHUe K padoueii nmporpamme «buosaorus.

Yenosek. 8 knace» (68 4,2 uB

HeJ1eN10)
HasBanue paznena KomnuectBo Ha3Banue temsl KomaectBo | JlabopaTopubie u
4acoB 4acoB MpaKTHIECKNE
paboTHI
Paspea 1. Mecto | 2
yeJoBeKa B CHCTeMe
OPraHM4YecKoro Mupa
MecTo yenoBeka B 2
CHCTEME OpPraHUYEeCKOIro
Mupa. OcobeHHOCTH
YesIoBeKa.
Paznen 2. 2
IIponcxoxnenue
Yyes0BeKa
[Ipoucxoxnenne 2
YeJI0BeKa. JTaIlbl eTo
CTaHOBJIEeHU. Pachl
YeJI0BeKa.
Paspnen 3. Kparkasn | 2
HCTOpUS pa3BuTHS
3HAHUIL O CTPOCHHUU U
(pyHKOUAX  opraHmzmMa
YyeJ0BeKa
Hctopus pa3Butus 2
3HAHUH O YEJIOBEKE.
Hayxku, usyuaromue
OpraHU3M YeNoBeKa.
Pa3znen 4. O0mmii 00630p | 4
crpoeHust ®  QyHKIUM
OPraHM3Ma 4YeJI0BeKa
Knetounoe ctpoenune 2 Ne 1 «Ctpoenue
OpraHu3Ma. KMBOTHOU
KJIETKI
TxaHu 1 oprassl. 2 Ne2 «Txanm»
CucTeMsl OpraHos.
OpraHusm.
Paznen 5. Koopaunamus | 10
U peryJasinus
I'ymopanbsHast 2




peryssusi.
DHIOKPUHHBIH
arnmapat. Hapymenus
HEPBHO-TYMOPaJIbHOU
PETYIAIN.

HepBhas perynsanus.
CrpoeHne 1 3HaUCHNE
HEPBHOW CUCTEMBI.
CnuHHOHM MO3T.

Crpocnue U QpyHKIUH IT.p.Nel
TOJIOBHOT'O MO3ra. «3y4yeHue
[onymapwus 6onboro TOJIOBHOTO MoO3ra
MO3Ta. YeJIoBeKa (o
MYJISKaM)»
AHanu3aTopsl, UX IT.p.Ne 2
CTpOeHHE U QYHKIHH. Wzyuenue
3puTenpHBII W3MEHECHHUS
aHAJIN3aToP. pa3mepa 3pagka

AHanu3aTopkl CiIyxa u
paBHOBecust. KoxxHO -
MBIILICYHAS
YYBCTBHTEIBHOCTB.
Oo6omnsiaue. Bryec.
UyBCTBUTEIBHOCTD
AHaIN3aTOPOB, UX
B3aUMO3aMEHSEMOCTb.
O0o001eHne 3HaHUH
00 opraHax 4yBCTB U
aHAIIM3aTOpax.

Pa3znea 6. Omnopa
JBHKEHHE

H

CkeneT uenoBeKa, ero
3HadyeHne. CTpoeHue
ckenera. CtpoeHue,
CBOMCTBa KOCTEH.

Ne3
«XUMHYICCKHI
COCTaB KOCTH»

Tunel coe gUHEHNS
kocreil. [lepBast nomoib
TIPH PACTSDKEHUH CBSI30K,
BBIBUXAX, MEpesioMax
KOCTEH.

Mpbl11Bl, UX CTPOEHUE U
¢bynkiun. Padora
MBIIIILI.

Ne 4
«Mukpockornu-
YeCKOoe CTPOCHHE
MBIIICYHBIX
TKaHEH 4eoBeKay

3HaveHne PU3HIECKUX
YOpaKHEHUH 15t
(hopmMupoBaHus
anmapara onopsl 1
nsrokenust. Poib
JIBUTATEJIbHON
AKTUBHOCTH 4YeJOBEKa.

Paspnen 7. BHyTpeHHss
cpeia opraHm3ma

BnyTpennss cpena
opraHusMa, ee 3HaueHHe.
CocraB KpoBH: IJ1a3Ma,
(dopMeHHBIE

OJIEMCHTBI, UX CTPOCHUE
" GYHKIUU.

Ne 5 « Ctpoenne
SPUTPOLIUTA»

Ummynuter. I'pynmnst
kposu. IlepenuBanue




KkpoBu. JJoHopcTBoO.
Pesyc-gakrop.

Paznen 8. Tpancnopt
BeleCTB

JIBr>KeHNE KPOBU U
TUMQBI B OpTaHU3ME.
Oprasst
KpOBOOOpAIICHNS.
Pabora cepama.

IL.p.Ne3
«3mepenne
KPOBSTHOTO
JTABICHUS.

IT.p. Ne4
«Ormpenenexue
yJibca U MOJCYET
quciIa CepAeUHBIX

COKpalEeHUN»
JIBrxeHue KpoBH MO
cocynam. 3aboeBaHuUs
CepIEeYHO-COCYJUCTOH
CHCTEMBI, UX
npenynpexaeHue. 1
TIOMOIIb IPU
KPOBOTCUCHHUSIX.
Paznen 9. JIpixanue
CrpoeHue AbIXaTeabHOU
CHCTEMBI YEIIOBEKA
(0630p). CtpocHue
serkux. 'a3oo0MmeH.
JpixaTenbHble IT.p.Ne5
nBkenus. JKuzneHnas «Omnpenenenue
€MKOCTb JICTKHX. 4aCTOTHI
Perynsinus npixanusi. JIBIXQHHSDY.
3aboneBaHMsA OPTaHOB
JIbIXaHMSI.
[po¢punakruka nx. 1
TIOMOIIb IPU
HapyIICHUH JBIXaHUS 1
KpOBOOOpaIIeHHS.
Paspgen 10.
IIumeBapenue
[MumeBapenue.
3HaveHNe MHIIEeBaPEHMS.
Crpoenue u GyHKIMN
MUILEBAPUTEIILHON
cuctemsl. [Iumesapenue
B POTOBOM MOJIOCTH.
[Mumesapenue B Ne6
)kenynke. [TumeBapenue «Bo3zneiicTBue
B KHIICYHHKE. JKEITYZ0YHOTO
BcacreiBanue coka Ha Oenkw,
MTUTATETIBHBIX CJTIOHBI - Ha
BEILECTB. Kpaxmaim.
I'uruena nuranus. IT.p.Ne6
podunaxruka XKK3. «Onpenenenue
HOPM
panMoHAILHOTO
TTUTAHHSD)
Pazgen 11. OoMenH

BEHICCTB M DOHEPIruu

OOMeH BelecTB U
sHepruu. ButaMuHsl.

Pasnen 12. Boigenenune

Brinenenune. CtpoeHue u
paboTa mouex.
3aboJieBaHNE MMOYEK, UX




NIPEeAYIPEKICHHE.

Pazgen 13. IHoxpoBsl
TeJa

IToxpoBsl Tena.
Crpoenne u QpyHKINH
KOXHU. ['MrueHa Koxu.
Ponb xoxu B
TEPMOPETYIALINH.

3akanuBaHIe OpraHU3Ma.
T'urnena oxexapl U
o0yBu. TpeboBanus K
OJIEK/IE MOJIPOCTKOB.

Paznen 14. Pazmuo:kenne
U pa3BuUTHE

Pa3zmHOXeHue u
pasButue. [lonosas
CHCTEMa YEJIOBEKa.
Bo3spacTHbie H3MEHEHUSI.

Pazpnen 15. Boiciias
HEPBHAs NeATEIbHOCTH

Beicmras HepBHas
nesitenbHocTh (BH/T).
[ToBenenue venoBexa.
Pedrnexc — ocrHoBa
HEPBHOM IEATEIbHOCTH,
€ro BUJIbl, 3HAYCHHE.
TopMmoxeHue.

buonoruueckue puTMBL.
Con, ero 3HaycHHE.
I'uruena cha.
Ocobennoctu BH/|
YyenoBeKa.
ITo3naBarensHbIC
nponecchl. Tumsl
HEpBHOM
JIeATeIIbHOCTH.

Ypok-0600611ieHIe 110
teme «BH/I».

Pa3nea 16. YenoBexk u
€ro 3710POBbE

44

Cobronenne ITp. Ne 7
CaHUTAPHO- «3yueHune
TUTHEHUYECKUX HOPM U IpUEMOB

HpaBHI 3[0POBOTO OCTaHOBKH

oOpaza xu3Hu. Oxa3aHue apTepHaIbHOTO U
NepBON JOBpavYeOHOM BEHO3HOTO
TIOMOIIX TIPH KPOBOTCUCHHUII».
KpPOBOTCUCHHH,

OTpPaBJICHUH YTapHBIM

ra3oM, CIIACCHUH

yTOTAIOIIET0, TPaBMax,

0K0rax, 0OMOpOXKEHHH.

YkpernieHue 310pOBbS:

JABUTaTCIIbHAA

AKTUBHOCTb,

3aKaJrBaHHE.

DaxTopsI pHcKa: IT.p. Ne 8
CTpPECChI, THUIOAWHAMUA, «AHanu3 n
TepeyTOMIICHHE. OLICHKA  BJIMSIHUS
Bpenuble npuBBIYKH, WX Ha 3JI0POBBE
BIMSHHE Ha 3/I0POBBE YeJ0BeKa




yejoBeka. YenoBek
OKpY’Karomas cpena.
Oxpyxatomasi cpea Kaxk
HUCTOYHUK BEIIECTB H
SHEPIHH. Cpena
oOuTaHus. [IpaBmuna

MOBEIICHUST 4YEJOBEKa B
OKpY’Karollell cpene.

¢axropoB
OKpYy Karomen
cpensD».

O0600menue u 1 IIpomexxyTouHas 1
NMOBTOpPEeHNe aTTecTanus
NPOIACHHOT 0
MaTepuaa.
IIpomexyrounas
arTecTanus
Hroro: 68 gacos

JlaGopaTopHbIX padoT — 6, npakTHYecKUx padot — 8.

5. TeMaTH4ecKoe NJIaAHHPOBaHUe K padoueil nporpamme «buosaorusi. O6uue 3aK0OHOMEPHOCTH. 9 KiIace»
(68 u, 2 u B HemeI0)

Ha3Banue paznena Kon-Bo yacos |Ha3Banue TeMbl KomaectBo  |JIabopaTopHbie
4acoB paboThI
Beenenue 1
Mecrto kypca B cucteMe 1
€CTECTBEHHOHAYYHBIX TUCLUILINH, a
Takke B OMOJIOTMYECKUX HayKaxX.
Henu u 3amaun Kypca. 3HaueHUE
npeaMeTa Ui TOHUMaHHUs €JMHCTBA
BCETO
JKHBOTO M B3aMMO3aBUCHMOCTH BCEX
yacreit Onocheps! 3emin.
Pa3zgen 1. Crpykrypnas|10
opraHu3anus JKUBBIX
OPraHn3MoB
XuMHveckasi OpraHu3aust KIeTKH. 2
OO6meH BelecTB U mpeodpa3zoBaHue 3
SHEPrHU
Crtpoenune u GyHKITUH KIETOK 5 Nel «3yuenue
KIIETOK OaxTepHit,
pacTeHui u
KHUBOTHBIX Ha
TOTOBBIX
MUKpOIIpenaparax»
Pa3zgen 2. PasmHoxkeHue|5
/| WHANBHIYaJIbHOE
pa3BUTHe OPraHN3MoOB
Pa3zMHOXeHue opraHu3zmMoB
WuauBuayaisHOE pasBurHe|3
OpraHu3MOB (OHTOTCHE3)
Paznen 3.]120
HacaencrBeHHOCTD U
U3MEHYHBOCTH
OPraHn3MoB




3aKOHOMEPHOCTH Hacnenosanwus |10 [MpakTHyeckas
IIPU3HAKOB pabora 1: «Pemenue
TEHETHYECKUX 3azad
" COCTaBJICHHE
POIOCIOBHBIX»
(uuctp.1V.4.2) .
3aKOHOMEPHOCTH H3MEHYMBOCTH 6 JlabopaTopuas
pabota 2:
«ITocTpoenue
BapHUallMOHHOM
KpUBOH (pa3zmepst
JHUCTHEB  PACTCHUH,
AHTPOTNIOMETPUYECKHU
e JlaHHbIE
yyaIuxcs)»
(uHCTp.1V.4.2)
Cenexkums pacTeHHIl JKMBOTHBIX U |4
MHKpPOOPTaHH3MOB.
Pa3gen 4. Ipomonus 21
JKHBOT0 MUpa Ha 3em.e
(21 9)
MHoroo0pasue XKUBOro Mupa. YpOoBHH |2
OpTaHM3allil ¥ OCHOBHBIC CBOWCTBa
JKUBBIX OPraHU3MOB.
Paspurne 6monorum B 2
JIOZAPBUHOBCKUIT MIEPHOA
Teopus Y. JlapBruHa 0 MPOUCXOXKIECHUH | S
BUJIOB IIyTeM €CTECTBEHHOro 0oTOopa
[TpucnocoOneHHOCT, OPraHu3MOB  K|2 Ne 3 «M3yuenue
YCIOBUSIM ~ BHELIHEH  cpeapl  Kak NpUCTIOCOOIEHHOCTH
pe3ynbTaT JEeUCTBHS €CTECTBEHHOTO OpPraHU3MOB K cpejie
otbopa obuTaHusY;
Ne4 «3yuenue
N3MEHYHBOCTH,
KpHUTEpHEB
[IpakTuueckas
pabora 2:
«O6cyxeHue Ha
MOJIETISIX POJIH
MPUCTIOCOOUTETTHHOT
0 MOBE/ICHHs
KHUBOTHBIX)»
MUKpPO3BOTFOIIHS. 2
buosornueckue nociencTBus 3
ajantauud. MakposBoIIOIHUs.
Bo3HuKkHOBeHME )XU3HH Ha 3eMuie. 2
Pa3BuTHe xxu3Hu Ha 3emie.
Pasznen 5.15
B3aumooTHOICHHSA
OopraHmsMa ®  Cpeasl.
OCHOBBI IK0JIOTHH
buocodepa, ee ctpykrypa u GpyHkuun |3 [IpakTraeckas
pabora 3:

«CocTaBiieHHE CXeM
nepenay BEemecTB U
SHEPIUH (uenei
TTUTaHU )»




Buocdepa u yenosex 2 [IpakTuueckas
pabota 4: «AHanu3 u
OIICHKa TOCJIEICTBUMN
JIESITeTTHHOCTH
YeroBeKa B
HKOCHUCTEMAX)>
(uncTp.1V.4.2).
Paznen 5. O6o0menne n
NMOBTOpPEHHE H3YYEHHOTO
[ToBTOpenmne maTepuana 4
IIpomexyTodHas aTTecTaIus. 2
3aKIIFOYUTEIBHBIN YPOK.
Hroro: 68 yacosB JIP-4, TIP-4.




