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I[Inanupyemble pe3y/bTaThl H3yYeHHUSs] YHeOHOI0 NpeaMeTa
B pe3yabTare u3y4eHnusi Kypca OM0JIOTMM B OCHOBHOM 1IKOJI€:

BBIHYCKHI/IK HAYYIMTCA I10JIb30BaTbCA HAYYHBIMH METOAaMU JJIs1 paCliO3HAHHUA OMOJIOrHYECKUX r[po6neM; JaBaTb HAYYHOC 00BsACHEHHE
OMOJIOTHYECKUM (1)aKTaM, nponeccam, sABJICHUAM, 3aKOHOMEPHOCTAM, UX POJIM B J)KU3HU OPraHU3MOB U YCJIIOBCKA, IIPOBOAUTH Ha6JII0l[eHI/ISI 3a JXMUBBIMHU
O6’B€KT3MI/I, COOCTBEHHBIM OpraHnu3MoM,; OIMHUCBIBATh OMOJIOrHYECKHUE O6’B€KTBI, IMPOLECCHI U ABJICHUS; CTABUTH HECCIIOKHBIC OHOJIOrHYECKHUE
OKCIICPUMCEHTBI 1 HHTEPIIPETUPOBATE UX PE3YIIbTATHI.

BBIHYCKHI/IK oBJIageeT CHCTEMOM OMOJOTMYECKUX 3HAHUH — HNOHATHUAMHA, 3aKOHOMCPHOCTAMM, 3aKOHAMHU, TCOPHUAMU, UMCIOIIIUMHA BA>KHOC
O6III€O6pa3OBaT€JII>HOC 1 MMO3HAaBATCJIbHOC 3HAUCHNEC, CBCACHUAMU 10 UCTOPUU CTAHOBJICHUA OMOJOTHU KaK HAayKH.

BhITTyCKHUK OCBOUT OOIIME TIPUEMBI: OKa3aHUS NIEPBOM TTOMOIIIH; PAIlHOHAIBHON OPTaHU3aIUN TPY/Ia ¥ OT/AbIXA; BRIPAINUBAHUS ¥ PA3MHOKCHUS
KYJBTYPHBIX PACTEHHUH U JIOMAITHUX JKUBOTHBIX, YX0J1a 32 HUMH; TIPOBEICHUS HAOJIIOJICHUIT 32 COCTOSIHUEM COOCTBEHHOT'O OpraHu3Ma; IpaBuiia
paboThl B KaOMHETE OMOJIOTHH, C OMOIOTUYECKUMH MPUOOPAMH U UHCTPYMEHTAMHU.

BoinyckHUK nprno0peTeT HaBBIKK MCIIOIb30BaHMSI HAYUYHO-TIONYJISIPHON JIUTEpATyphl IO OMOJIOTHH, CIPAaBOYHBIX MaTeprajioB (Ha OyMa)KHbIX U
3JIEKTPOHHBIX HOCUTEIAX ), pecypcoB MIHTepHeTa Mpu BHINOJHEHUN y4eOHBIX 3a/1a4.

BpInyCKHUK MOJYYUT BO3MOKHOCTh HAYYMTHCH:

OCO3HAHHO UCIOJIb30BaTh 3HAHUSI OCHOBHBIX ITPABUJI MIOBEIEHUS B IPUPOJIE U OCHOB 37I0POBOr0 00pa3a KU3HU B OBITY;

BbIOMPATh 1I€JIEBBIE U CMBICIIOBBIE YCTAHOBKH B CBOUX JIEHCTBUSAX U MOCTYIKaX [0 OTHOLIEHUIO K )KUBOM MPUPOJIE, 3J0POBbIO0 CBOEMY U OKPYKAIOIINX;
OpPUEHTUPOBATHCS B CUCTEME NTO3HABATENIbHBIX [IEHHOCTEN — BOCIIPUHUMATH MH(OPMALIHI0 OMOJIOTHYECKOTO COIEPKaHUS B HAYUYHO-TIOMYJISIPHON
JUTEpaType, cpeacTBax MaccoBoi nHGopmarun u MHTepHeT-pecypcax, KpUTHUYECKH OLEHUBATh MOJIYYEHHYIO0 HH(POpMAIIHIO, aHATTU3UPYS ee

coJiep’KaHue U JJaHHbIe 00 UCTOYHUKE UH(OpMAIUY;

CO3JaBaThb COOCTBEHHbBIE MMCHMEHHBIC U YCTHBIC COO6H_ICHI/I$I 0 OMOJIOTMYECKHX SIBICHUSIX U nponeccax Ha OCHOBC HCCKOJIBKUX HCTOYHHUKOB
I/IH(i)OpMaI_II/II/I, COMMPOBOKAATH BBICTYIIJICHUC npeseHTauHeﬁ, YUYHUTBIBAsA 0COOEHHOCTHU AyaAUTOpUN CBECPCTHUKOB.



IIo 3aBEePUICHUI0 KypcCa Ouosiornm B 5-7 Kjaccax H 1o 3aBCPUHICHUIO U3YUYCHUS pa3aejia I «<’KuBble OpraHu3MbD)
Yuyenuk HAY4YIMTCH:

BBIJICJIATH CYIIECTBEHHBIE MPU3HAKU OMOJIOTHUECKUX 00BEKTOB (KJIETOK U OPraHU3MOB PACTEHUH, )KUBOTHBIX, IpUOOB, OaKTepuii) U MPOLIECCOB,
XapaKTEPHBIX VISl )KUBBIX OPraHU3MOB;

apryMEHTHPOBATh, IPUBOAMTH JI0KA3aTEILCTBA POACTBA PA3IMUHBIX TAKCOHOB PACTEHUH, )KUBOTHBIX, TPHOOB 1 OaKTepHii;
apryMeHTHUPOBATh, IPUBOIUTH I0KA3aTE€IbCTBA PA3IUUU PACTEHUHN, )KUBOTHBIX, TPHOOB U OaKTEpHii;

OCYIIECTBIISITh KJIACCH(PHUKAIMIO OMOIOTHYECKIX 00BEKTOB (PACTECHHM, )KUBOTHBIX, OaKTepHil, TpHOOB) HA OCHOBE ONPEIEICHHUS UX MPUHAUICKHOCTH K
OIIpeIelIEHHON CUCTEMaTHYECKOU TpyIIIIE;

PaCKpPbIBATh POJIb OMOJIOrHH B HpaKTquCKOﬁ JACATCIIBHOCTH .]'IIOI[@IZ; POJIb pA3JINYHBIX OPraHU3MOB B JKHU3HHU YCJIOBCKA,

O6”I)$ICH$ITI) 06H_IHOCTI) HpOI/ICXO)KI[eHI/IH U 3BOJIFOIITUHU CUCTCMATHUYCCKUX prr[l'[ paCTeHI/Iﬁ 1 ) KUBOTHBIX Ha HpI/IMean COITIOCTAaBJICHUA 6I/IOJIOFI/I‘ICCKPIX
00BEKTOB;

BBIABJIATH IPUMEPBI U PACKPBIBATH CYIIIHOCTDH HpI/ICHOCO6HeHHOCTI/I OpTaHHU3MOB K Cpeac O6I/IT8.HI/I}I;

pa3nu4YaTh MO BHEITHEMY BHIY, CXEMaM M OMTHCAHHSIM PealIbHbIC OMOJIOTHIECKIE 0OBEKTHI HIIH X N300paKCHHSI, BEIIBIIATH OTIIMUUTEIIBHBIC TPU3HAKA
OMOJIOTHYECKHUX O0BEKTOB;

CpaBHHUBATb Onoyiornyeckue 00bEKTHI (paCTeHI/IH, JKHUBOTHBEIC, 6aKTepI/II/I, I‘pI/I6I>I), MMPpOLECCChI KU3HCACATCIBHOCTH, ACJIaTh BBIBOAbBI 1 YMO3AKJIFOUCHUS
Ha OCHOBC CPaBHCHMUA,

YCTaHABJIIMBATH B3aUMOCBA3U MCKIY 0COOECHHOCTSIMU CTPOCHUA U q)yHKHI/ISIMI/I KJICTOK U TKaHeﬁ, OpraHoB U CUCTEM OPraHOB;

HCIIOJB30BaTh METOAbBI OroI0ornuYecKoi HAyKH: Ha6J'IIO)IaTI) M OIMCEIBATh OMOJIOTHYECKHE O0OBEKTEI U MponeCChl, CTaBUTH OMOJIOTHYECKHE
OKCIICPUMCEHTBI 1 00BICHITD UX PE3YIbTATHhI;



3HATb U apryMCHTHPOBATH OCHOBHLIC ITpaBUJIa MOBCACHUA B IIPUPOAC,
AHAJIM3UPOBATH U OLICHUBATH ITOCIICACTBUA ACATCIBbHOCTH YCJIOBCKA B IPUPOJC;
OIIMCBIBATDb U MCIIOJIB30BATDH ITPUCMbI BbIpAallIUBAHUA W PA3MHOKCHHA KYJIbTYPHBIX paCTCHI/Iﬁ M JOMAIIHUX XUBOTHBIX, YXO0/Ja 3a HUMHU,

3HaTh U COONIIOAATH IPaBUJIa pabOTHI B KAOMHETE OMOJIOTHH.

YuyeHuk MOJYYIUT BO3SMOKHOCTD HAYYMTbCH:

HAXOJUTh UH()OPMALIUIO O PACTEHUSX, KUBOTHBIX TpHOax U OaKTepUsSX B HAYYHO-TOMYISAPHON JUTepaType, OMOIOTUYECKUX CIOBAPSX, CIPABOYHUKAX,
HurtepHer pecypce, aHAIM3UPOBATh U OLIEHUBATH €€, IEPEBOAUTH U3 OAHOU (DOPMBI B IPYTYIO;

OCHOBaM HCCJIEJOBATEIbCKON U MPOEKTHOU JAEATEIBHOCTH 110 U3YUYEHHUIO OPraHU3MOB Pa3JIMYHBIX [IAPCTB KUBOW MPUPOIbI, BKIIOYAsT YMEHUS
(GopMynupoBaTh 3aJ1a4M, MPEICTABIATh padOTy Ha 3alIUTY U 3allULIATh €€.

HCIIOJIB30BAaTh NPHUEMEBI OKa3aHH A HGpBOfI IIOMOIIH IMPH OTPABJICHUUN AOJOBHUTBIMU FpI/I6aMI/I, AAOBHUTBIMU PACTCHUAMHU, YKYCaX )KUBOTHBIX; pa6OTI>I C
OIpECaACIIUTCIAMU paCTeHHﬁ; Pa3MHOKCHHA U BbIpAIUBAHUA KYJIBTYPHBIX paCTeHI/II\/’I, YXOA0M 3a JTOMAIlTHUMH KUBOTHBIMU

OPUCHTHUPOBATHCA B CUCTEMC MOPAJIbLHBIX HOPM U IICHHOCTEH 110 OTHOIIEHHUIO K 00BEKTaM KUBOM IIPUPOAbL (HpI/ISHaHI/Ie BBICOKOM IIEHHOCTH KH3HH BO
BCEX €C MPOABJICHUAX, DKOJIOTHYCCKOC CO3HAHUC, SMOIIMOHAJIBHO-IICHHOCTHOC OTHOICHUC K 00BEKTaM JKHBOI HpI/IpOI[LI);

OCO3HAaHHO HCIIOJIB30BATh 3HAHUS OCHOBHBIX IMPAaBUJI IOBCACHUS B ITPUPOJIC, BBI6I/IpaTL LCJICBBIC U CMBICIIOBLIC YCTAHOBKH B CBOUX
JEHCTBUAX U MOCTYIKAax MO OTHOIICHUIO K JKMBOM IIpUpoac,

cO03/1aBaTh COOCTBEHHbIE MMCHbMEHHBIE U YCTHBIE COOOIIEHUS O PACTEHUSIX, )KMUBOTHBIX, OaKTepHs U rpubax Ha OCHOBE HECKOJIBKUX UCTOUHUKOB
uH(pOpMalH, COITPOBOXK/IATh BHICTYINIEHUE TIPE3eHTALUEN, YIUTHIBAas 0COOCHHOCTH ayAUTOPHH CBEPCTHUKOB;



paboTtath B rpymie CBEpCTHUKOB IPHU PEIICHUH ITO3HABATEIBHBIX 337a4 CBSI3aHHBIX C H3yYCHUEM OCOOCHHOCTEH CTPOCHHS U )KU3HEACSITEIbHOCTH
pacTeHMi, ’KUBOTHBIX, TPUOOB U OAKTEPUH, INIAHUPOBATH COBMECTHYIO I€ATEIbHOCTD, YYUTHIBATh MHEHUE OKPYKAIOLIUX U aJI€KBaTHO OLICHUBATh
COOCTBEHHBIN BKJIa/1 B AEATEIbHOCTD I'PYIIIHL.

I1o 3aBepIeHUI0 Kypca 60M0J10THM B 8 KjIacce U 10 3aBeplieHuI0 udydyenus pasaeina Il «YesioBek u ero 310poBbe»
Y4YeHUK HAYYHUTCS:

BBIACIIATh CYIICCTBCHHBIC ITPU3HAKN OMOJOrHYECKUX 00BEKTOB ()KI/IBOTHBIX KIJIICTOK " TKaHeﬁ, OpraHoB U CUCTEM OpPraHoOB ‘lCHOBeKa) H IIpOoLEeCCOB
KUBHCACATCIbHOCTH, XapaKTCPHBIX JJIA OpraHru3Ma YCJIOBCKaA,

APTYMCHTUPOBATD, IPUBOAUTE JOKA3ATCIIbLCTBA B3aUMOCBA3H YCIIOBCKA U OKPY)KaIOIlIGfI CpC€abl, pOACTBA YCIIOBCKA C )KUBOTHBIMH,
APTrYMCHTUPOBATL, IIPUBOANUTDL JOKA3ATCIILCTBA OTJIMYUH YEeI0BEKA OT KHNBOTHBIX,

apryMeHTHPOBAaTh, IPUBOJMUTH JOKA3aTEIbCTBA HEOOXOJUMOCTH COOMI0IEHHS Mep MPO(UIaKTUKY 3a00JI€BaHUM, TpaBMaTU3Ma, CTPECCOB, BPEIHBIX
IPUBBIYEK, HAPYILIEHUSI OCAHKH, 3pEHUS, CIIyXa, MHPEKIMOHHBIX U IPOCTYHBIX 3a00JI€BaHMI;

0OBACHATH SBOIIONNIO BHAa UenoBek paSYMHLIﬁ Ha IpuMEpax COIMMOCTABJICHUA OMOJIOTHYECKUX 00BEKTOB U APYrux MaTCpruaJIbHbIX apTeq)aKTOB;

BBISIBJISITH IPUMEPHI U TOSICHATH MPOSBICHUE HACIECTBEHHBIX 3a00JI€BaHMI Yy UeI0BeKa, CYIIHOCTh MPOIIECCOB HACIEACTBEHHOCTH M U3MEHUHUBOCTH,
MPUCYIIEH YEIOBEKY;

pasiindaTth 110 BHCITHEMY BUAY, CXEMaM M OITMCaHHAM PCaJIbHBIC OMOJIOTHYECKHE O0BEKTEI (K.]'IGTKI/I, TKaHW OpraHbl, CHCTEMBI OpFaHOB) HIJIN UX
I/1306pa)KeHI/I$I, BBISABJIATH OTJIMYUTCIBHBIC ITPU3HAKN OHOJIOTHYECKHUX O6T)CKTOB;

CpaBHHMBATh OMOJIOTHUYECKUE OOBEKTHI (KJIETKH, TKAHU, OPTaHbl, CHCTEMBI OPTraHOB), IPOLIECCHI )KU3HEAEATEIHOCTH (MUTAaHUE, IbIXaHue, OOMEH
BEILIECTB, BBIICJICHUE U JIp.); JIeJIaTh BHIBOJIBI U YMO3AKJIIOUEHHUSI HA OCHOBE CPAaBHEHMS,

YCTaHABJIMBATH B3aUMOCBA3U MCKIY 0COOCHHOCTSAMU CTPOCHUA U q)yHKHI/IflMI/I KJIC€TOK U TKaHeﬁ, OpraHoB U CUCTEM OPraHOB;



HCIIOJBb30BaTh MCTOAbI OMOJIOrUYECKOM HAyKH: HaGJIIO[[aTB U OIIUCHIBATh OMOJIOTHYECKUE OOBEKTHI U MIpOUECChI; TPOBOAUTD UCCIICAOBAHUA C
OpTraHru3MOM YCJIOBCKA U OOBSICHATH UX PE3YIbTATHI,

3HATh U APIYMEHTHPOBATh OCHOBHBIC MPUHITUIIBI 3I0POBOT0 00pa3a )KM3HU, PallMOHATIBHON OPraHU3alMK TPYAA U OT/bIXA;
AHAIM3UPOBATH M OIICHUBATH BIIUSIHUE (DAKTOPOB PHCKA HA 3I0POBHE YEIIOBEKA;

OTHCHIBAThH U MCIIOJIB30BATh MPUEMBI OKa3aHUS TIEPBON TTOMOIIIH;

3HATh M COOIIOATh IIPaBHIa pabOTHl B KAOMHETE OHMOJIOTHH.

Y4YeHUK MoJIyYuT BO3MOKHOCTH HAYYUTHCH:

00BSICHATH HEOOXOJUMOCTh TPUMEHEHHSI TEX WJIM MHBIX IIPUEMOB TPH OKa3aHUH MEPBOM TOBpaueOHOM ITOMOIIH IPY OTPABICHUSAX, 0JKOTaX,
00MOpOKEHUSIX, TPAaBMaX, CIACEHUH YTOIAIOIEro, KPOBOTEUEHHUSIX;

HaxoauTb I/IH(l)OpMaI_[I/IIO O CTPOCHHUHU U KXKU3HCACATCIbHOCTH YCJIOBCKA B HaquO-HOHYHHpHOﬁ JIATEPATypeE, OHOJOrHYECKUX CJI0Bapix, CIIpaBOYHUKAX,
I/IHTepHeT-pecypce, AHAJIM3UPOBATh U OLICHUBATL €€, IICPCBOAUTH U3 OJTHOM (I)OpMLI B IPYTYIO;

OPUEHTHPOBATHCS B CUCTEME MOPAJIIbHBIX HOPM U IIEHHOCTEH 10 OTHOIIEHUIO K COOCTBEHHOMY 3/I0POBBIO U 3/I0POBBIO APYTHX JIFOJIEH;

HAXOJWTh B yUeOHOU, HAYUHO-TIOMYJIApHOU TuTepaType, UHTepHEeT-pecypcax nHbopMaIuio o0 opranu3Me 4enoBeka, 0QopMIIATh €€ B BUJE YCTHBIX
COOOIIEHUH U TOKJIAJIOB;

AHAJIM3UPOBATH U OLICHUBATH LCJICBBIC U CMBICJIOBBIC YCTAHOBKU B CBOMX I[CflCTBI/IfIX 1 MOCTYIKAax MO0 OTHOMICHUIO K 310POBBIO CBOEMY U
OKpPYKaromux; MOCICACTBUSA BJIUSIHUA (baKTOpOB pUCKa Ha 3JO0POBLC UCIIIOBCKA.

CO3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOIIEHUS 00 OpraHu3Me 4eJI0BeKa U €ro )KU3HEeTeTbHOCTH Ha OCHOBE HECKOJIBKUX UCTOYHUKOB
uH(pOpMalH, COITPOBOXK/IATh BBICTYINIEHUE TIPE3EHTALMEN, YIUTHIBAasE 0COOCHHOCTH ayAUTOPUH CBEPCTHUKOB;



paboTaTh B TpyIIIe CBEPCTHUKOB MPH PEIICHUN TTO3HABATEILHBIX 33]]a4 CBSI3aHHBIX C OCOOCHHOCTSMH CTPOSHUS U KU3HEEATEIIbHOCTH OpraHu3Ma
YeII0BEeKa, INIAHUPOBATH COBMECTHYIO JICATEIbHOCTh, YIUTHIBATH MHCHHE OKPYKAIOIIUX U aJIEKBATHO OIICHHUBATh COOCTBEHHBIN BKIIA]l B JICATEIHHOCTh
TPYMIIBL

ITo 3aBepmiennIo Kypca 610J10THH B 5-9 Ki1accax M 1o 3aBepuieHnIo n3y4yenus pasaedna I1I «Oo6mue 6monornyeckue 3aKOHOMEPHOCTH
BbInyCKHUK HAYYHTCH:

BBIJICTISITH CYIIECTBEHHBIE MPU3HAKN OMOIOTUYECKUX 0OBEKTOB (BUAA, YKOCHCTEMBI, OMoc(]ephl) U MPOIIECCOB, XapaKTEPHBIX ISl COOOIIECTB KUBBIX
OpraHU3MOB;

apryMeHTHPOBaTh, IPUBOJAUTH JOKA3aTENbCTBA HEOOXOJUMOCTH 3aIUTHI OKPYXKAIOLIEH Cpeibl;
apryMeHTHPOBaTh, IPUBOJUTH 10KA3aTEIbCTBA 3aBUCUMOCTH 3710POBbsI YEJIOBEKA OT COCTOSTHUS OKPY’KaIOIIEH Cpebl;
OCYIIECTBIIAThH KJIaCCU(PUKAIMIO OMOJIOTHMYECKUX 00BEKTOB HA OCHOBE ONPEIENICHUS UX MPUHAITICKHOCTH K ONPEIEICHHON CUCTEMaTUYECKOM rpynie;

PAaCKpbIBATE POJIb OHMOJIOTHH B HpaKTquCKOﬁ JACATCIIbHOCTH J'IIOI[Cﬁ; POJb OMOJIOTMYECKUX OOBHEKTOB B MMpUpoaAc M KU3HHU YCIIOBCKA, 3HAUYCHUC
OHMOJIOrMYECKOro pa3HooOpasus Uit coXxpaHeHUs Onochepsl;

OOBACHATH OOIIHOCTH MPOUCXOKICHHS U HBOJIIOLIMY OPraHU3MOB Ha OCHOBE COIIOCTABJICHHSI 0COOEHHOCTEN UX CTPOEHUS U (QYHKIIMOHUPOBAHMUS;
OOBSICHATH MEXaHU3MbI HACIEICTBEHHOCTH U M3MEHYMBOCTH, BOSHUKHOBEHUS PUCIIOCOOIEHHOCTH, MPOLIECC BUI000pa30BaHuUs;

pa3IuYaTh MO BHENTHEMY BHY, CXeMaM M OITUCAHHSM peallbHbIe OMOJIOTHIECKUE OOBEKTHI WUIH UX N300PaXKCHHUS, BBISBIISASA OTIIHMYNTEIbHBIC IPU3HAKH
OMOJIOTHYECKUX 00BEKTOB;

CpaBHHBATb OMoIOrHUecKue O6’bCKTLI, IMpOoNHECCChI; A€JIaTh BBIBOABI 1 YMO3AKIIIOYCHNA Ha OCHOBC CPABHCHUS



YCTaHABJIMBATb B3AUMOCBA3U MCKIAY 0COOEHHOCTSAMHM CTPOCHUA U q)YHKLII/IHMI/I OpraHoOB U CUCTCM OpPraHOB;

HCITI0Jb30BaTh METOAbI OMoI0ruYecKoi HayKHU: Ha6J'II-OI[aTB M OIMCHIBATH OMOJIOTHYECKHE OOBEKTHI U IIPOLECChI; CTABUTH OMOJOrHYeCKUe
OKCIICPUMCEHTBI 1 OOBACHATH UX PE3YIbTATHI;

3HATb U apryMCHTHPOBATH OCHOBHLIC IIpaBuJia IMOBCACHHUA B IIPUPOAC, aHATIM3UPOBATH U OUCHUBATH MMOCIICACTBUA ACATCIBHOCTH YCJIIOBCKA B IIPUPOAC,
OIMUCBIBATH U UCIIOJIB30BATh NPHUEMBI BhIpAlllUBAHUA U PASMHOXKCHHUA KYJIbTYPHBIX paCTeHI/Iﬁ 1 JOMAIIHUX JKUBOTHBIX, YXO/Ja 3a HUMHU B
arpoucHos3ax,;

HAXOJIUTh B YUEOHOI, HAYYHO-TIONYJISIpHOM tuTeparype, MHTepHeT-pecypcax HHPOPMAIIUIO O KUBOU MpUpojie, 0hOpMIILTh €€ B BUC MUChMEHHBIX
COOOIIICHUH, TOKJIaI0B, pedepaTos;

3HATh M COOIIOATh MpaBHIa pabOTHI B KaOMHETE OMOJIOTHH.
BbINYCKHUK MOJYYUT BO3MOKHOCTh HAYYUTHCS
MTOHMMATB YKOJIOTUYECKUE MPOOIIEMBI, BOSHUKAIOIINE B YCIOBUSIX HEPAIIMOHATBHOTO TIPUPOIOTIOIH30BAHUS, U ITYTH PEIICHUS dTUX MTPOOJIeM;

AHAJIM3UPOBATH U OLICHUBATH LCJICBBIC U CMBICJIOBBIC YCTAHOBKHU B CBOUX I[CflCTBI/IfIX 1 MOCTYIKAax MO0 OTHOMICHUIO K 310POBBIO CBOEMY U
OKpPYZKaromux, MoCJICACTBUA BIIMAHUA (I)aKTopOB pHUCKa Ha 3J0POBLC UCIIOBCKA,

HaXO0JUTh UH(OPMAIIHIO 10 BOIIpocaM oO0I1el OMOJIOTHU B HAyYHO-TIOMYJISIPHO JTUTEpaType, CelHaIn3upOBaHHbIX OMOJIOTHYECKUX CIOBapSIX,
cnpaBoYHMKaX, IHTEpHET pecypcax, aHaIu3upOBaTh U OLIEHUBATh €€, IEPEBOUTH U3 OJITHON (POpPMBI B APYTYIO;

OPUEHTHPOBATHCS B CUCTEME MOPAIBHBIX HOPM M IIEHHOCTEH M0 OTHOIIEHHIO K 00BEKTaM KHBOHW MPHPOJIBI, COOCTBEHHOMY 3/I0POBBIO U 37J0POBBIO
NpYTUX Jro/ieH (MTPU3HAHUE BRICOKOH IIEHHOCTH XKH3HH BO BCEX €€ MPOSBIICHUSX, YKOJIOTHIECKOE CO3HAHUE, YMOITMOHATBHO-IIEHHOCTHOE OTHOIICHHUE K
00BEKTaM >KMUBOU IPUPO/IBI);

CO3JaBaThb COOCTBEHHbBIE TUCbMEHHEIC U YCTHBIC COOGIJ.[CHI/I}I 0 COBPEMCHHBIX npo6neMax B 00J1aCTH OHMOJIOTUH H OXpaHbI oxpyxcaromeﬁ CpCAbl HA
OCHOBE€ HECKOJIbKHMX HCTOYHHWKOB I/IH(i)OpMaHI/II/I, COIMPOBOXKAATh BBICTYIIJICHUEC HpCSCHTaHHeﬁ, YUUTBIBasA 0COOCHHOCTU AyIUTOPUU CBEPCTHUKOB;



pa6OTaTb B I'pYyIIC CBEPCTHUKOB IIPHU PCIICHNUU IMTO3HABATCIIbHBIX 3a/1a4 CBA3aHHBIX C TCOPECTUYCCKUMU U ITPAKTHICCKUMUA HpO6JICMaMI/I B 00acTu
MOJ'ICKy.]'IHpHOfI 6I/IOJ'IOI‘I/II/I, T'CHCTUKHU, DKOJIOTUU, 6I/IOT€XHOJ'IOFI/II/I, MCIUIHUHEI 1 OXPaHbL Oprmammeﬁ Cp€abl, INIaHUPOBATh COBMECTHYIO
ACATCIIBHOCTD, YYUTBIBATH MHCHHE OKPYKAOMIUX U aICKBATHO OLICHHUBATH COOCTBEHHBIH BKJIaad B ACATCIIbHOCTD I'PYIIIIBL.

.JII/I‘lHOCTHbIe, METANIPEAMETHDBIC H IIPEAMETHBIC PE€3YJ/JIbTAThI OCBOCHHUSA onoJioruu

TpeboBanwus K pe3yabTaTaM 00y4eHHsI OCHOBHBIX 00Pa30BaTEeNbHBIX IPOTPAMM CTPYKTYPHPYIOTCS TIO KIIFOUEBBIM 33/ja4aM 00IIero o0pa3oBaHus,
OTpaKaroIIUM UHIUMBUAYaJIbHbIE, OOILIECTBEHHBIE U IOCYIapCTBEHHbIE TOTPEOHOCTH, U BKJIIOYAIOT JMYHOCTHBIE, METAlPEIMETHBIE U IIPEIMETHBIE
pe3yNbTaThl.

JInuHocTHBIE pe3yJbTaThl 00y4eHUs OHMOJIOTHU:
1) 3HaHHe OCHOBHBIX PUHIIMIIOB ¥ IPABUJI OTHOIICHHS K )KUBOM MPHUPOJIC, OCHOB 3I0POBOT0 00pa3a KU3HH U 30POBbECOCPETarOIINX TEXHOIOTHIA;
2) peanu3anus yCTaHOBOK 3[J0POBOTO 00pa3a )KU3HH

3) C(l)OpMI/IpOBaHHOCTB IMO3HAaBAaTCJIbHBIX UHTCPECOB 1 MOTUBOB, HAITPABJICHHBIX HA U3YUCHUC JKUBOM IMpUpPOAbl, UHTCIJICKTYaJIbHBIX YMeHI/Iﬁ
(I[OK&3BIB&TB, CTPOUTH PACCYKACHHUA, aHAJIM3UPOBATh, CpPaBHUBATD, 1€J1aTh BLIBOABI 1 I[p.); ACTETUYECKOr0 OTHOIICHUS K JKUBBIM O0OBEKTaM.

MeTtanpeameTHble pe3yJbTaThl 00y4eHUs OMOJIOTHH:

1) oBiTajicHHE COCTABIIIONIUMHE HUCCIICAOBATEILCKOM U TIPOCKTHOM JESITEIbHOCTH, BKJIFOUAst YMEHHSI BUJIETh TPOOJIEMY, CTaBUTh BOIIPOCHI, BEIJIBUTATh
THIIOTE3HI,

JaBaTh OMpPEIEICHUS TOHITHSIM, KIaCCU(PUITUPOBATh, HAOMIOAATh, TPOBOIUTH SKCIIEPUMEHTHI, IeJIaTh BEIBOJIBI U 3aKIIFOUEHUS, CTPYKTYPHUPOBATh
MaTtepuai, OObSICHITh, T0Ka3bIBaTh, 3alIUIIATH CBOH HJICH,



2) yMeHus paboTaTh C pa3HbIMU UCTOYHUKAMH OMOJIOTMYECKOM HMH(DOpMALIMU: HAXOJUTh OMOJIOTHYECKY0 HH()OPMAIIKIO B PA3IMUHBIX HCTOYHUKAX
(TexcTe yueOHMKa, HAYYHO-TIONYJISIPHOU JIUTEpAType, OMOJIIOTHYECKUX CIIOBAPSIX U CIIPABOYHUKAX ), AHATM3UPOBATh U OLEHUBATH MH(POPMALIHIO,
npeoOpa3oBHIBaTh HHGOPMALIUIO U3 OHOH (GOpMBI B IPYTYIO;

3) cocOOHOCTh BHIOUPATH 1IEJIEBBIC U CMBICIIOBBIC YCTAHOBKH B CBOHMX JICHCTBHUSIX M IIOCTYIKAX [0 OTHOILICHUIO K )KUBOU MPUPOJIE, 3I0POBBIO CBOEMY
U OKPY’>KaIOILUX;

4) yMeHus aJIeKBaTHO MCII0JIb30BaTh PEUEBbIC CPEACTBA ISl AMCKYCCHH U apTyMEHTAIIMK CBOCH MO3UIIMH, CPABHUBATH Pa3HbIC TOUKU 3PCHUS,
apryMEeHTUPOBATH

CBOIO TOYKY 3PCHHSI, OTCTAUBATh CBOIO TIO3UIIUIO.
IIpenmeTHbIe pe3ybTaThl 00yYCHUS OMOJIOTHH:
1. B no3nasamenvHoll (unmesiekmyaibHotl) cgepe:

BBIJICJIEHUE CYIIECTBEHHBIX MPU3HAKOB OMOJOTHYECKIX O0BEKTOB (OTIIMYUTEIBHBIX MPU3HAKOB KUBBIX OPTraHU3MOB; KJIETOK M OPTaHU3MOB PACTEHHid,
YKUBOTHBIX, TpUOOB U OaKTepuii; OpraHru3Ma uyeiaoBeKa; BUI0B, IKOcUCTeM; Orochepsl) U MpoieccoB (0OMEH BELIECTB U MPEBPAILIEHUS] SJHEPTHH,
NUTaHNE, JbIXaHKUE, BBIIEICHUE, TPAHCIIOPT BELIECTB, POCT, Pa3BUTHE, PA3MHOKEHUE, PETYIIALNS )KUZHEAEATEIBHOCTH OPraHu3Ma; KpyroBOpoT
BEILIECTB U MPEBPAILEHHs SHEPTHH B IKOCUCTEMAX);

IpUBE/ICHUE J0KA3aTEeIbCTB (apryMEHTAIlHs) POJICTBA YEIOBEKa C MICKOMUTAIOIINMY KUBOTHBIMH; B3aUMOCBSI31 YEJIOBEKA U OKPY’KaIOLIEH Cpebl;
3aBHCUMOCTH 310POBBS YEJIOBEKA OT COCTOSTHUS OKPYKAIOLIEH Cpe/bl; HEOOXOANMOCTH 3aILUThI OKPYKAIOLIEH Cpeibl; COOMIOACHUS MEP
npoHIaKTUKU 3a00JI€BaHUI, BEI3BIBAEMBIX PACTEHUSIMHU, )KUBOTHBIMH, OaKTepUsIMH, TPHOAMU U BUpyCcaMu, TpaBMaTu3Ma, crpeccos, BUU-undekuunu,
BPEIHBIX PUBBIYEK, HAPYLICHUS OCAHKH, 3pEHHUS, CIyXa, MHPEKIIMOHHBIX U MPOCTYIHBIX 3a00J€BaHUIA;

KJIacCU(pUKaLUs — OIpeJIelIeHNe TPUHAUIEKHOCTH OMOJIOTHUYECKUX OOBEKTOB K OMPEIEIEHHOM CUCTEMaTUYeCKOM rpymie;

00BsICHEHHE poiin OHOJIOTUU B HpaKTI/I‘{CCKOﬁ JACATCIIBHOCTH Hm&eﬁ; MCCTa U pOJIK YCJIOBCKA B IPUPOAC,; pOACTBA, 06H_IHOCTI/I MMPOUCXOKACHUA U
9BOJOIHNHA paCTeHHf/'I " )KNBOTHBIX (Ha npuMEpe CONOCTABIICHUA OTACIIbHBIX prTIH); POJIN pA3JINYHBIX OPTraHU3MOB B )KU3HHU YCJIOBCKA, 3HAYCHUSA
OMOJIOTHYECKOTO pa3H006pa31/I51 IJI1 COXpaHCHUA 6I/IOC(I)CpLI; MCXAaHU3MOB HACJICACTBCHHOCTU U USMCHYUBOCTHU, MPOABJICHHUA HACIICACTBCHHBIX
3a00JIeBaHUM Y 4CJIOBCKaA, BHI[OOGpaSOBaHI/Iﬂ )51 HpI/ICHOCO6J'ICHHOCTI/I;



Pa3IMICHUC HA Ta6JII/II_IaX yacTe u OpraHona0B KJICTKH, OpIraHOB U CUCTCM OPraHOB YCJIOBCKA; HA JKUBBIX 00BEKTaxX U TaGJII/II_[aX OpraHoB IBCTKOBOI'O
pacTeHuA, OpraHoB U CUCTEM OPIraHOB JXKUBOTHBIX, paCTeHI/Iﬁ Pa3HbIX OTACIIOB, ) XUBOTHBIX OTACJIBbHBIX THIIOB U KJIACCOB; Hanboee pacinpoCTpaHCHHBIX
paCTeHI/Iﬁ 1 JOMAaIIHUX XMBOTHBIX, C"beI[O6HBIX U AJOBUTBIX rpI/I6OB, OITaCHBIX JJIg YC€JIOBCKa paCTeHI/Iﬁ N )KXUBOTHBIX,

CpaBHCHHC OMOJIOTUYECKUX 00OBEKTOB U mponeccoB, yMCHUC ACIATh BHIBOJAbI U YMO3AKIHOUYCHHA HA OCHOBC CPABHCHU,

BBIABJICHUC USMCHYUBOCTH OPraHU3MOB; HpHCHOCO6JICHPII>i OpraHu3MOB K CpCC OGI/ITaHI/ISI; THUIIOB B33,HMOI[€fICTBPI$I Pa3HbBIX BUAOB B 9KOCUCTEME;
B3aMOCBS3¢eH MCKIY 0COOEHHOCTAMU CTPOCHUA KIICTOK, TKaHefI, OpraHoB, CUCTEM OpPraHOB U UX (bYHKHI/IHMI/I;

OBJIAJCHUEC MCTOAaMHU OHOJIOTHYECKOM HAYKH: Ha6J'II-OI[eHI/Ie M OIHMCaHUe OHOJIOTHYECKHX 00BEKTOB U MponuecCCOB; INOCTAHOBKA OMOJOrHYECKUX
SKCIICPUMCHTOB 1 00BSICHEHHE UX PE3YyIbTATOB.

2. B yennocmuo-opuenmayuonnoii chepe:

3HAHUE OCHOBHBIX IPABHJI MIOBEJICHUS B IIPUPOJIC U OCHOB 3JI0POBOTO 00pa3a KU3HU;

aHAaJIM3 U OIICHKA IOCIICICTBUI JISSITEIbHOCTH YEJIOBEKA B IPUPO/IE, BIUHKS (DAaKTOPOB PUCKA HA 370POBbE YEIOBEKA.

3. B cghepe mpyoosoii deamenvnocmu.

3HAHUE U COOI0JICHUE TPaBIII pabOTHI B KaOMHETe OMOJIOTUH;

COOJTI0/IEeHHE TIPaBIJI PabOTHI C OMOJIOTMYECKUMH PUOOPAMH M MHCTPYMEHTaMH (IIPenapoBabHBIC UTIIbI, CKATBIICITH, JIYIIBI,
MUKPOCKOTIBI).

4. B cipepe uzuueckou oessmenvHOCMU:

OCBOCHME IIPUEMOB OKa3aHHs MEePBOI MOMOIIH [TPU OTPABJICHUH SJOBUTHIMU TPpHOaMU, paCTEHUSIMH, YKycaX >KUBOTHBIX; IPU MPOCTYIHBIX
3a00JIeBaHUAX, 0KOraX, 0OMOPOKEHUAX, TPAaBMaXx, CIIACEHUH YTOIAIOIIEr0; PallMOHAIBHON OpraHu3aluy Tpyia U OTAbIXa, BbIpALIUBAHUS U
Pa3MHOXXEHHUSI KYJIbTYPHBIX PACTEHUI U TIOMAIIHUX JKUBOTHBIX, YXO0/a 33 HUMU; MPOBEICHUS HAOI0IEHUH 3a COCTOSIHUEM COOCTBEHHOI'O OpraHu3Ma.



5. B acmemuueckoii cihepe:
OBJIAJICHUE YMCHHUEM OIICHUBATh C ACTETUYECKON TOUKH 3PCHUST OOBEKTHI JKUBOW TPUPOJIBI.

Pabouas nporpamma npegycmarpuBaeT GOpMHUPOBAHUE Y 00YyJaIOLIMXCS 001IeydeOHBIX YMEHUN M HABBIKOB, YHUBEPCAIBHBIX CIIOCOOOB JIEATEIEHOCTH
Y KJIFOYEBBIX KOMIIETEHIIMI. B 3TOM HanpaBieHUH NPUOPUTETHBIMU JUIsl Y4EOHOTO IIPEMETA ABIISIOTCSA:

IIPUEMBI AJIEMEHTAPHOU UCCIIEA0BATEIBCKOMN AEATEIbHOCTH;
CIocoObl paboThI ¢ €CTECTBEHHOHAYUHOI HH(OpMaIHeii;
KOMMYHUKATUBHbIC YMECHUS,

CIocoObI cCaMOOpraHu3aIK Y4eOHOM AesITeNbHOCTH.
Baoicnvimu hopmamu desmenbHoCmU Y4aujuxcs A6aa0mcs:

MMPAaKTUYICCKaA ACATCIIbHOCTDb 06yqa}om1/1xc;1 110 IPpOBCACHUTIO Ha6J'IIOI[eHPII>i, IMOCTAHOBKC OIIBITOB, YUCTY IPUPOJHBIX O6’beKTOB, OIIMCAaHHIO
9KOJIOTHYECKHUX ITOCIEACTBUM IIpU UCIIOJIb30BAHUH U Hp606p2130BaHI/II/I Oprxcanmeﬁ CpCabl;

pa3BUTHE MPAKTUYECKUX YMEHUI B paboTe C JOMOTHUTEIbHBIMA UCTOYHUKAMU HMHPOPMAIINH: CIIPABOYHUKAMU, SHIIUKIIONEIUIMU, CIIOBAPSIMH,
HAyYHO-TIOMYJISIPHOM JINTEPATypOil 111 MIIaJIIIEro MOAPOCTKOBOTO BO3pacTa, pecypcamu MHTepHera.

Conep:xanue yueOHOro npeamera

Copep:xanue yuedHoro npeamera «buosorus» 5 kiaace «?KuBble opraHusMbi»
buoinorus kak Hayka.



Posib Guonoruu B mpakTHYECKON JAEATENbHOCTH Jitoei. PaznooOpasue oprann3mMoB. OTIHUUTENbHBIE IPU3HAKY MPEICTABUTENCH Pa3HBIX HApCTB
YKUBOM NMPUPOAbI. MeToIbl U3yUYEHHS KUBBIX OPraHU3MOB: HaOJI0IeHHEe, U3MEPEHHE, IKCIIEpUMEHT. KileTouHoe cTpoeHrne Opranu3MoB.

[IpaBuna paboTel B KabUHETE OMOJIOTHH, C OMOIOTUYECKUMHU PUOOPAMU U HHCTPYMEHTAMHU.

bakTepun. Muoroo6pasue 6akrepuii. Posib 0aktepuii B Ipupo/ie U )KU3HU YelioBeKa. bakrepun — Bo30ynuTenu 3adoieBanuii. Mepbl npodrIakTHKH
3a00JIeBaHUH, BBI3bIBAEMBIX OaKTEPUSIMH.

['pu6s1. MHOTOOOpa3ue rpudoB, UX POJIb B MIPUPOJIE U KU3HU YelloBeka. Cheo0HbIe U s110BUThIe TpuObl. OKa3aHue MpuéMOB NEp—BOM MOMOLIH MPU
OTpaBJIEHUM rpudaMu.

JInmaitauky. Posb IMIIAaiHUKOB B IPUPOJIE U JKU3HU YEIIOBEKA.

Bupycel — Heknerounsie ¢popmbl. 3a00sieBaHMs, BEI3bIBAEMbIE BUpycaMu. Mepbl TpopHIIakTHKN 3a00JI€BaHUA.

Pacrenus. Knerku, Tkanu u opransl pacteHuil. [Ipoiieccel )u3HeesITENbHOCTH: 0OMEH BEILIECTB U MPEBPAIlEHUE SHEPTUHU, TUTaHKUe, (POTOCUHTES,
IbIXaHUE, yaJeHHe MPOIyKTOB 0OMEHa, TPaHCIIOPT BellecTB. Perymsaius nporeccoB xu3HeaesTensHocTy. JBimkenue. Poct, passutue u
pasMHOXeHne. MHOrooOpa3ue pacTeHHi, IPUHIUITEI X Kiaccudukanuu. Bogopocnu, Mxu, MalOpOTHUKH, TOJIOCEMEHHBIE U TOKPBITOCEMEHHBIE
pacTeHusl. 3Hau€HUE paCTEHUH B IPUPOJIE U KU3HU YeoBeKa. BaxkHelme ceabCKoX03sIMCTBEHHbIE KYIbTYphl. S 10BUTHIE pacTeHus. OXpaHa peIKux
U MICUE3aI0IIUX BUAOB pacTeHuil. OCHOBHBIE pacTUTEIbHbIE COOOIIECTBA. Y CI0KHEHUE PACTECHHI B TPOLIECCE IBOITIOIUU.

KupotHbie. CTpoeHue KUBOTHBIX. [Iporiecchl )KM3HEAECATENILHOCTU U UX PETYIISILIMS Y dKUBOTHBIX. PasMHOXKeHMe, pocT U pa3BuTue. [loBenenue.
Paznpaxkumocts. Peduiekcol. UHcTHHKTEL. MHOTOOOpa3ue (TUIBL, KJIACChl XOPIOBBIX ) )KUBOTHBIX, UX POJIb B MPUPOE U KU3HU YETOBEKA.
CenbCcKOX0341CTBEHHBIE U IOMAITHHE KUBOTHBIE. [IpodunakTika 3a00eBaHNA, BBI3bIBAEMBIX )KUBOTHBIMHU. Y CJIOKHEHHE )KUBOTHBIX B IIpoIiecce
sBostonuu. [Ipucnocobnenue Kk pa3audHbIM cpefam oouTanus. OXpaHa peKUX U UCUe3aloNuX BUOB )KUBOTHBIX.

«BBenenue» 5 4.

Buonorus — Hayka o )kuBO# npupoze. Metos! uccaenoBanus B 6uosioruu. Llapctea Oakrepuii, rpuOoB, pacTeHUN U )KUBOTHBIX. OTIMYUTEIbHbIE
IPU3HAKU KHUBOTO M HEXKUBOTO. CBsI3b OPraHU3MOB CO Cpeioi oOuTaHus. B3auMoCBsA3b OpraHu3MOB B IPUPO/IE. DKOJOTHUECKUE (PAKTOPHI U UX
BIIMSIHUE HA KUBBIE OpraHU3MBbl. BiusHue yenoBeka Ha IpUPOLY, €€ OXpaHa.

deHoornuecKre HabJlIeHUs 32 CE30HHBIMU U3MEHEHUSIMU B IIpUpoje. Benenue qHeBHMKa HAOIIOACHUM.

IKCKypeHs:

«MHoroo0Opa3ue KUBbIX OPraHHU3MOB, OCEHHHE SIBJICHUS B )KU3HU PACTEHUHN U JKUBOTHBIX)»

Pa3nen | Kierounoe crpoenune oprannsmon (10 yacoB)

YCTpONCTBO YBEIMUUTENBHBIX TPHUOOPOB ( Tyma, cBeTOBOM MUKpockoi). Kierka, ee ctpoenue : 000J104Ka, IUTOIIA3Ma, PO, BAKyOIIb, IACTUIBI.
KuzHenesTenbHOCTh KJIETKH: MOCTYIUICHHE BEIIECTB B KIIETKY, IbIXaHUE, TUTaHUE, POCT, Pa3BUTHE, AelieHue KIeTKH.. [IoHsITHEe « TKaHBY.
JemoncTpanuu:



Muxkpornpenaparsl pa3JIM4HbIX PACTUTEIbHBIX TKAHEH.

JlaGopaTopHble u nIpakTHYecKue padoTnl Ne 1- 6 :

PaccmaTprBaHue KJIETOYHOTO CTPOEHUS PACTEHUH € TIOMOIIIBIO JIYIIbI

Heoprannueckne u OpraHn4ecKue BEIECTBA KIETKU

IIpuroTroBienue U paccMaTpuBaHUe Npenapara KOKALBI YEIIyH JyKa I10J MUKPOCKOIIOM

[IpurorosneHue npenapaToB U paccCMaTpPUBaHUE 1101 MUKPOCKOIIOM IUIACTU/L B KJIETKAX 3JI0/EH , IUI0/10B TOMATOB, PSIOMHBI, IIUIIOBHUKA
[IpuroroBnenue npenapara 1 paccCMaTpUBaHUE 110 MUKPOCKOIIOM ABM)KEHHUS LIUTOIIIIA3Mbl B KJIETKAX JIUCTA 3JI0JEU

oM whE

PaccmarpuBanue 1o MUKpPOCKOIIOM FOTOBBIX MUKPOIPENapaToB pa3IMuHbIX PACTUTEIIbHBIX TKaHEH

Pa3znen 2. MHoroo6pa3ue opranusmos (19 u)

CrpoeHue u )Xu3HeAeATeIbHOCTh OakTepuil. PasmHokeHue 6akTepuii. bakrepuu, UX poib B IpUPOJIE U )KU3HU YeloBeka. PazHooOpasue 6akTepuil, ux
pacIpocTpaHeHHUEe B IPUPOJIE.

I'pubb1. O0mas xapakTepucTKa rpuOoB, X CTPOCHUE U KHU3HeneATeNbHOCTh. LInsmounbie rpudsl. Cheno0HbIe U sp0BUTHIE TpUlOHL. [IpaBuna coopa
CheOOHBIX IPUOOB U UX oxpaHa. [IpodunakTika oTpasieHus rpudamu. [posxoku, iecHeBbie rpudbl. [ pubs-iapazutsl. Pois rpuboB B pupoae u
YKU3HU YEJIOBEKa.

JlemoHcTparus

MyJspKH TUI0IOBBIX TEJT HUISIMOYHBIX TpuOoB. HaTtypanbHble 00bEeKTHI (TPYTOBUK, pAKaBUMHA, TOJIOBHS, CIOPBIHBS).

JlaGopaTopnasi padora Ne 7 - 12

7 OCOOEeHHOCTH CTPOEHUS MyKOpa U APOKKeEH
8 CtpoeHue 3eneHbIX BOAOPOCIeH
9 Crpoenne Mxa , CHOPOHOCALIETO XBOIIA U MAalOPOTHHUKA

10  Crpoenue XBOM U IIUIIEK XBOWHBIX PAaCTEHUH
11  BaemHee cTpoeHHE IIBETKOBOIO PACTEHHUS
12 PazBenenue u uzyuenue amed B maboparopun

Conep:xanue yuedoHoro npeamera «buonorus» 6 kiaace « ) KuBble opranm3mMbb»

Pa3nen 1. ’KuznenesitesbHOCTH Opranu3mMoB. (154) OOMeH BemecTB- TI1aBHBIN MPU3HAK KU3HHU.

[TouBenHnoe mutanue pacrennit. Y noopenus. @orocunres. 3naueHue porocunrtesa. [lutanue 6axrepuit u rpudos. ['eTeporpodHOE MuTanue.
PacturenbHosigHbIE )KUBOTHBIE. [110TOSIAHBIE U BCEsTHBIE dKUBOTHBIE. XUIIHbIE pacTeHus. ['a3000MeH MeX1y OPraHu3MOM U OKpPY:KaroIllel CpeIoi.
[pixanne kuBOTHBIX. /[pixanue pactenuil. IlepenBrxenne BemecTs B oprannsmax. [lepeasrkenne BemecTB y pactenuil [lepeaBuxkenue BemecTB y
AKUBOTHBIX. OCBOOOKIEHNE OPTaHNU3Ma OT BPEAHBIX MPOAYKTOB KU3HEIEATENbHOCTH. Brinenenue y pacrenuil. Beinenenue y ;KUBOTHBIX.
O06o0maromuii ypox.



Paznen 2. PasmHo:KeHHe, POCT H pa3BUTHE OPraHu3MoB. (5 1)

PasmHoxeHne opranu3MoB, ero 3HaueHue. becrnonoe pasmuosxenue. [loigoBoe pazmuoxenue. PocT u pa3BuTue-cBoicTBa KUBBIX OPIraHU3MOB.
WuauBuayanbHoe pa3BUTHE. BiausHue BpeJHBIX NPUBbIUEK HA MHIMBUIYaJbHOE Pa3BUTHUE U 310pOBbe uenoBeka. O0o0maonuii ypox.

Pa3nen 3. Peryasinus :ku3HeaesiTe IbHOCTH OPraHU3MOB.( 7 4)

CriocoOHOCTh OPTaHU3MOB BOCIIPHHUMATH BO3/ICHCTBYS BHEIIHUE CPEbl 1 PEarupoBaTh HA HUX.

['ymopanbHas perynaius ;Kxu3HeaessTeIbHOCTH Oprann3MoB. HeliporymopanbHas perysius Ku3He1eITeIbHOCTH MHOTOKJIETOUHBIX KUBOTHBIX.
[ToBenenue opranu3moB. JIBUKEHUE OPraHU3MOB

OpranmsMm- enuHoe 1enoe. O6o0maromuii ypok. Jletnue 3aganus. DKCKypeus « BeceHHHe SIBICHHS B )KU3HU PACTCHHM 1 )KUBOTHBIX. PaboTa Haj
MPOEKTaMU. 3alIiTa MPOEKTOB.

JlaGopaTopHble padoThI U ONBITHI

JlaGopaTopHsiii ornbIT Nel

«Bpienenue yrieKuciioro ra3a npy JIbIXaHum».

JlaGopaTopHsbIii onbIT Ne2

«[lepeaBmkeHre BEIIECTB MO MOOETY PaCTEHUS».

JlaGopaTopHas pabota Nel

«BereraTuBHOE Pa3MHOKEHUE KOMHATHBIX PACTCHHI.

JlaGopatopHas pabora Ne2

«M3ydyeHne peakiinu akBapuyMHBIX PIO Ha pa3apakuTeseil u popMupoBaHue y HUX pedIeKcoBy.

Coaepxanue yueOHoro npeamera «buosiorus» 7 kaace «7KuBble 0OpraHusMbD»
Beenenue- 1 4.

CucremaTnka OpraHu4ecKoro Mupa.

Bun — ocHOBHas elMHMIIA CUCTEMATUKH.

JemoncTtpanus: tTabnuua «llapcTBa xkuBoil mpupoas»

I'naBa 1.bakrepuu, rpudsbl, JUIIAHHUKH.- 3 4.

Bakrepun- nosaepHble OpraHu3Mbl

['pu6bI — apCTBO KUBON MPUPOJIBL.

[IpakTuyeckas padora: « Pacrio3HaBanue che100HBIX U SJJOBUTBIX TPUOOB.»
JlaGopatopHas paboTa « M3ydeHne cTpoeHus MIeCHEBbIX TPHOOBY
JInmalHUKY — KOMIUIEKCHbIE CHMOMOTUYECKUE OPTaHU3MBI.

I'naBa 2 .MHorooopa3ue pacTuTeJIbHOro Mupa — 13 yaca



Bognopocnu- apeBHre HU3IINE pacTEHUS

PunnoduTs! — nepBbie Ha3eMHbIE BHICIIUE PACTEHHUSI.

MXxH1 — CTpOEHHUE U KUZHEAEATEIBHOCTD, POJIb B IPUPOJIE, XO35IIICTBEHHOE 3HAUECHHUE.

[TanopoTHUKH, CTPOEHUE U )KU3HEAEATEIBHOCTh, POJIb B IPUPO/JIE, XO35IICTBEHHOE 3HAUEHHE, CIIOIb30BAHHE U OXPaHa NAallOPOTHUKOB.
CeMeHHBIC pacTeHHUs, 0COOCHHOCTH CTPOCHUS M KUZHEAEATEIIbHOCTh MHOT000pa3e rol0ceMEHHBIX, XBOWHBIH JIeC KaK PUPOTHOE COOOIIECTRO.
[ToxpbITOCEMEHHBIE PACTEHHUS , 0OCOOCHHOCTH CTPOSHHSI U MPOLIECCOB KU3HEACATEIBHOCTH, KJIacCU (UKL TOKPHITOCEMEHHBIX PACTCHUH.
JlaGopaTopHble padoThI:

- MI3yueHue BHETHETO CTPOEHUS BOIOPOCIIEH.

- 3y4yeHue BHEUTHETO CTPOCHHUS MXOB.

- M3ydyeHue BHEIIHETO CTPOEHUS allOPOTHUKOB. .

- U3yuenue cTpoeHuss 1 MHOrooOpas3us TOJI0CEMEHHBIX PACTCHHIA.

- 3yuenue cTpoeHuss 1 MHOrooOpa3us OKPbITOCEMEHHBIX PACTECHUM.

- 3yueHue ceMsiH OJJTHOJIOJIbHBIX U JIBYI0JIbHBIX PACTEHUM

- CTepxHeBasi © MOUKOBATasi KOPHEBAsI CUCTEMBI.

- N3yuyenne BUOM3MEHEHHBIX IOOETOB.

- 3yuyeHue opraHoB LIBETKOBOI'O PacTEHUS.

[IpakTuueckue padbOTHI:

- Pacrio3HaBaHue pacTeHuid CBOE MECTHOCTH.

- Pacno3HaBaHue Ba)KHEUIIINX CENTbCKOXO3SIMCTBEHHBIX KYIBTYP.

- OnpeneneHue pacTeHU K ONpeIeIEHHON CHCTEMaTHIYECKOU TpyIIIe.

I'naBa — 3 MHoroo0pa3sue :,KHBOTHOIro Mupa- 13 4.

OO1ue cBeieHus 0 )KUBOTHOM MHUPE.

OnHOKIIETOUHBIE KUBOTHBIE, OCOOEHHOCTU CTPOCHUS U KUZHEICSATENIbHOCTH., MEPBI IPEAYIPEKICHUS 3a001€BaHH M, BI3BAHHBIX OJHOKJIETOYHBIMHU.
MHOTroKJIeTOYHbIE )KUBOTHBIE, 0COOCHHOCTH CTPOEHUS, CIIeIMaNu3alns KJIeTOK. TKaHU, OpraHbl, CUCTEMbI OPTaHOB.

Kumeunononoctasie, ocoOeHHOCTH cTpoeHus. Pediekc. MHOrooOpa3ue KUIIeqHOTOTOCTHBIX.

Uepsu, MHOr00Opasue yepBel, mapa3zuTudeckue YepBy, MEPhI PEAYNPEKICHUS 3apaKeHHS Mapa3UTUIECKUMH YEPBIMH.

Moiuttocku, 0cOOEHHOCTH CTPOSHHUS, IIPOMBICIIOBOE 3HAYEHHE, POJIb B IPUPOJIE U KUZHU YeIIOBEKa.

UneHnucToHorue, 0cOOEHHOCTH CTpOeHUS,. UHCTUHKTHI. UneHHCTOHOTHE — BO30YAUTENHN U IEPEHOCUUKH O0JIe3HEH YeoBeKa U dKUBOTHBIX., BPEIUTENN
CENbCKOXO35MCTBEHHBIX pacTeHn. [IpakTHueckoe 3HaUeHNE U OXpaHa.

XopaoBele, 001as xapakrepucTuka. Peiob1, MHOrooOpasue poid. Posb B mpupose, MpakTHYecKoe 3HaYeHNUE U OXPAHBI.



3eMHOBOHBIE U NTpecMbIKatomuecs. OcOOEHHOCTH CTPOCHUS U KU3HenesTenbHocTH. [IpeoxpaneHne oT yKycoB | IepBasi HOMOIIb IPH YKyce
SITOBUTOU 3MEU.

[ITuipl, 0cOOEHHOCTH CTPOEHHSI, 3200Ta O IIOTOMCTBE, POJIb MTHUIL B IPUPOJIE, TPAKTHYECKOE 3HAUCHHE, OXpaHa IITHII.
Muekonuraroiye, 0COOEHHOCTH CTPOCHHUS, 3a00Ta 0 TOTOMCTBE. KHBOTHOBOCTBO, MOPO/IbI MiIeKONUTAOMUX. [IpakTHueckoe 3HaUeHUE U OXpaHa.
JlaboparopHbie padoThI:

- 3yuyenne CTpoeHHsI KJICTOK M TKAHEH MHOTOKJIETOYHBIX KHUBOTHBIX.

- V3ydeHue BHEIIHEr0 CTPOSHUS JTOKAECBOTO YepBsl, HAOIIOICHHE 3a €T0 TIePEABIKCHUEM, PEaKIMsIMH Ha pa3apakeHue.
- 3yuyeHue BHEUTHETO CTPOCHHUS YWICHUCTOHOTHX 10 KOJUICKIUSIM.

- Vzydenue u BeIsIBIICHHE 0COOEHHOCTEH BHEIIHETO CTPOSHHS PBIO B CBSI3U C 00Pa30M >KHU3HH.

- V3ydenue u BeIsIBICHHE 0COOEHHOCTEH BHEIIHErO CTPOSHUS! JIATYIIKH B CBS3H C 00Pa30M KHU3HH.

- 3y4yeHue 1 BbISIBICHHE OCOOCHHOCTEH BHEIIHETO CTPOCHUSI MTHI] B CBS3H C 00pPa30M KHU3HHU.

- N3yuenue u BhIsSIBIIEHHE OCOOCHHOCTEH BHELTHETO CTPOCHUS MIIEKOMUTAIOIINX

- Vzydenue u BbIsIBICHHE 0COOCHHOCTEH BHYTPEHHETO CTPOSHHST MIICKOTTMTAIOIINX

I'naBa- 4. DBosonusi pacTeHUi U JKUBOTHBIX U HX OXpaHa — 14.

DTansl BOIONHUN OPTaHUYECKOTO MUPA.

OBOJIIOLUS PACTEHUH.

DBOJIOIUS )KUBOTHOTO MHUPA.

IIpakTHyeckas padora:

Onpenenenne MPUHAICKHOCTH KUBOTHBIX K OTIPE/ICIICHHOW CHCTEMaTHYECKON TPYIIIIE.

I'naBa 5 Dkxocucremoi- 34.

EcTecTBeHHBIE U HICKYCCTBEHHBIE YKOCUCTEMBI.

DKojorudeckue (pakTopsl.

[{enu nuTaHus, TOTOK YHEPTHH.

B3anMoCBsI3p KOMITOHEHTOB 9KOCHCTEMBI.

MeXBUI0BBIC OTHONICHHUS.

ATpOIEHO3BI.

Coaep:xanue yueOHoro npeamera «buoaorus» 8 knace «<4EJIOBEK U ET'O 31OPOBBE»

Brenenne (3 u)

buonoruueckas u couuanbHas npupojaa yenoeka. Hayku o0 opranusme yenoBeka.

OO6umit 0030p opranusMa yenoneka. Mecto yenoBeka B )kUBOM mpupo/e. JlokazaTenbcTBa KUBOTHOTO IIPOUCXOXKICHHS YeTIOBeKa.



I'nasa 1. O61uii 0630p opranuszma (54)

VYpoBuu opranuzanuu. Ctpykrypa tenaa. Opranbl U CUCTEMbI OPTaHOB.

Kinerounoe crpoenne oprannsma. CTpoeHue M GyHKIIMU KJICTKH. TKaHU )KMBOTHBIX U YelioBeka. Jlabopamophnas paboma Nel «13ydeHune
MUKPOCKOIIUYECKOIO0 CTPOEHUS TKAHE»

HepsHas perynsanus.
Jlabopamopnasn paboma No2 « CamoHa0I0ICHUE MUTATEIBLHOTO peduieKkca U yCIOBHS €ro MPOSBICHUS M TOPMOKESHUSD.

I'maBa 2. Onopa u 1Bu:kenue (74)

Ckenet. CtpoeHue, coctaB u coequHeHue kocted. JlabopaTopHas padora Ne3 «MHUKPOCKOMUYECKOE CTPOSHUE KOCTH».

Ckeriet TooBbI U ckeneT TynoBuiia. Ckener KoHedHocTeil. Mpliel yenoBeka. Pabora mbin. Jladopamoprnas padoma Ned «Y Tomnenue npu
CTaTMYECKOM 1 TUHAMHUYecKoil pabore». Hapyiienue ocanku u miockocronue. [lepas momoris Ipu pacTsyKEHUH CBSI30K, BIBUXAX CYCTaBOB U
nepesoMax Koctei. Pa3BuTue onmopHO-ABUraTe€IbHON CHCTEMBI.

Konmponsnaa paboma Ne 1 o temam «O01uit 0630p opranuzma. OnopHoO-ABUraTeNIbHAs CUCTEMAY.

I'naBa 3. BuyTpennsisi cpena opranusma (4 1)

BuyTpennss cpena. 3HaueHHe KpOBU U €€ COCTaB.
Jlabopamopnan pabomahNe5 «PaccmaTpuBaHUE KPOBU YEIOBEKA M JIATYUIKH I10JT MUKPOCKOIIOM». IMMyHuTeT. TkaHeBass COBMECTUMOCTb U
nepeMBaHue KPOBHU.

I'nasa 4. KpoBoo6pamenue u sumdoodpaierue (6 1)

Opransl KpOBEHOCHOH 1 TuMdaTuueckoil cucteMbl. Kpyru kpoBooOpartieHusl.

Jlabopamopnasn paboma Ne6 «I3MeHeHUs B TKaHSAX MPU MEPETHKKAX, 3aTPYAHIIOMNUX KpoBooOpaiieHuey». Ctpoenue u pabota cepaua. J{pmxeHue
KPOBH I10 cocyiaM. Perysius KpoBocHaOXKeHHUsI OPraHoOB.

Jlabopamopuasa paboma Ne]«DyHkumnoHansHas rnpoda: peakius CepAedHo - COCYAUCTON CUCTEMBI Ha JO3UPOBAHHYIO Harpy3ky». [ uruena
CepIEYHOCOCYUCTOM cucTemsl. [lepBas moMoIb Npu KPOBOTEUEHUSIX.

Konmponsnasa pavboma Ne 2 o remam «BHyTpeHH:s cpena opranu3ma. KpoBeHocHas v TuMdaTHIecKast CHCTEMB.

I'aasa 5. /[pixanue (4 1)

3nauenue npixanus. Opransl npixanus. CTpoeHne Jerkux. ['a3000MeH B JIETKUX U TKaHsIX. [[pIxaTenbHble NBIKEHUS. Perynsuus nbxanus.
Jlabopamopnasn pavoma Ne8 «V3mepenne oOXBaTa rpyJHON KIETKU B COCTOSTHUM BJI0Xa U BbIoXa». [ uruena apixanus. OxpaHa BO3AYIIHON CpeIbl.
[IepBast moMonis pu MOPakKE€HUU OPraHOB JIbIXaHUSI.

I'nasa 6. [Turanue (6 1)

[TumeBbie MPOAYKTHI M TUTATEHHBIC BEIIECTBA, X POJIb B OOMEHE BEIIECTB. 3HaueHue numieBaperus. CTpoeHne u QyHKINH MUIIEBAPUTEITLHON
cucremsl. [IunieBapeHrie B pOTOBOM MOJIOCTU. Perynsnus 1esTenbHOCTH MUILEBAPUTETBHON CHCTEMBI.



Jlabopamopnasn pabomaNe9 «JlevictBue hepMEHTOB CIIOHBI HA KpaxMaiy. [IueBapenne B xenynke. Perymsus qesTeabHOCTH TUIIEeBAPUTEIbHOM
cucremsl. [InmeBapenue B kuieyHuke. BeackiBanue nuratenbHbIX BeniecTs. [Ipodunaktika 3a0oneBaHmii opraHoB nuiieBapeHus. [ uruena
MUTaHUS.

I'aaBa 7. O0MeH BeliecTB U NpeBpainieHne Heprun (4 1)

OOMeH BelecTB U SHEPTUH — OCHOBHOE CBOMCTBO JKMBBIX CyliecTB. OOMeH OeNKOB, )KHUPOB, yriieBo10B. HopMbl muTanusl.

Jlabopamopnaa pabomaNel0 «CocraBieHue NULIEBBIX PallMOHOB B 3aBUCUMOCTH OT 3HEpro3arpar». ButamMuHsl.

Konumponvnan paboma Ne 3 1o Temam «JlpixarenpHas cucreMa. [TummeBapurenpHas cuctema. OOMEH BEIIECTB U SHEPTHI.

I'nasa 8. Bvioenenue npodykmos oomena (2 u)

Crtpoenue u pabora nmouek. [Ipenynpexaenue 3adoneBanuii mouek. [IUNTbeBO pexum.

I'maBa 9. [TokpoBsI Te1a YesioBeKa (3 1)

Hapyxubie mokpoBsl Tena yenoBeka. CTpoeHue u QyHKIUU KOXKH. Polib K0’kM B 0OMEHHBIX MpoIIeccax, TeIUIOPEryIsaiuu. YX0/ 3a KOXKel, BOJIocamH,
HorTsiMu. OKa3zaHue epBOM OMOIIIH MIPH TEIIJIOBOM M COTHEYHOM yAapax.

I'naBa 10. HeiiporymopasnbHasi peryJisiliusi IPoOLEeCcCOB KNU3He1esITeIbHOCTH (74)

3Ha4YeHUE U CTPOCHUE HEPBHOM cucTeMbl. CTpoeHHe U PYHKIIUU CIMHHOTO MO3ra OT/IeNbl TOJIOBHOTO MO3Ta, HX 3HAYCHHE.
Jlabopamopnasn paooma Nell «IlanprieHocHas TpoOa U 0OCOOCHHOCTH JIBIKCHHH, CBSI3aHHBIX ¢ (DYHKIMSIMU MO3KEUKA U CPETHETO MO3Tay.
[Momymapwus 60pII0ro MO3ra. AHaJITUTUKO-CUHTETHYECKast (QYHKIMS KOPBI OOJBININX MOTYyIIapuii. BereraTuBHAs HEpBHAs CHCTEMA, CTPOCHHUE U
¢bynkuuu. XKenes3bl BHEIIHEH, BHYTpEHHEH U cMelIaHHOM cekpennu. Posib TOpMOHOB B 0OMEHE BEIECTB, pOCTE M Pa3BUTUH OpraHU3Ma.

I'naBa 11. Opranbl 4yBcTB. AHAIH3aTOPBI (4 1)

3HayeHre OPraHoB YYBCTB M aHAJIN3aTOPOB. JloCTOBEpHOCTD NodydaeMoil nHpopmanuu. Opras 3peHus ¥ 3puTelbHbIN aHaIU3aTop.

Jlabopamopnas padoma Nel2« OnbIThI, BBISBISIOLINE WITIO31H, CBA3aHHbBIE C OMHOKYJISIPHBIM 3peHHEM». 3a00JIeBaHNE U TOBPEXKICHHE TJ1a3.
Opransl cayxa u paBHoBecusi. Mx ananuzaropel. Opransl ocs3aHus, OOOHSHUS, BKyca U MX aHaJIu3aTopbl. BzanMoseiicTBue aHammn3aTopos.

I'nasa 12. [Icuxuka u noBeaeHune YeoBeka. Boiciiasi HepBHasi 1eATENBLHOCTD (7 1)

PednexropHblil XapakTep AeSITEIbHOCTH HEPBHOM CHUCTEMbI. Bpoxk/ieHHbIe U TpHOOpeTEeHHbIE TPOrpaMMBbl ToBeeHus. bruonornueckue putmsl. CoH U
ero 3HaueHne. OcoOEHHOCTH BhICILIEH HEPBHOM JleATeNbHOCTH YenoBeka. [lo3HaBarenbHble porecchl. Bomns u amonuu. Buumanue.

Jlabopamopnas paboma Nel3«BbipaboTka HaBbIKa 3epKAIBHOTO NMMChMa KaK MPUMEpP pa3pyIIEHUs! CTaporo 1 BEIpaOOTKH HOBOTO TMHAMHYECKOTO
CTEPEOTHIIAY.

Konmponvnasa paboma Ne 4 1o temam «AHanu3atopsl. Beiciias HepBHas 1€ATEIBHOCTDY.

I'nasa 13. Pa3mHoKeHne U pa3BuTHE YejioBeKa (4 )

[Tonoas cucrema uenoBeka. HacnencrseHHble U BpoKJeHHbIE 3a00eBaHus. bone3nu, nepeaaronuecs MojJoBbIM myTeM. BHyTpryTpoOHOE pa3BuTHE
opranusMa. Pa3surue nocne poxxaeHus. JINYHOCTb U €€ 0cOOEHHOCTH. AHAIIN3 U OLIEHKA BIUSHUS (DAaKTOPOB OKPYXKAOLIEH cpelibl, (PaKTOPOB pUCKa Ha
3n0poBke. O Bpene HAPKOTEHHBIX BEIECTB.



Konmponvnas padoma Ne 5 1o temaM « OHIOKpUHHAs cucTeMa. MIHaMBHUlyanbHOE pa3BUTHE OPraHU3May.
I'naBa 14. YenoBek u okpyskaromas cpena (24)
CounanpHas U pupoaHas cpena uenoseka. Oxpykarolias cpeia 1 3J0pOBbe YeI0BeKa. 3J0pOBBII 00pa3 KU3HU.

Conep:xxanue yyeonoro npeamera «buosnorus» 9 kiaace « ObIIUE BUOJIOT'TYECKHUE 3AKOHOMEPHOCTHN»

BBenenue. buosiorusi B cucreme Hayk (2 4)

buonorus kak Hayka. Pons 61o0ruu B mpakTHUECKOH 1eATeIbHOCTH JItoeii. MeTo/1bl N3y4eHHUsI )KUBBIX OPTraHU3MOB
I'naBal.OCHOBBI HIMTOJOTUN — HAYKH 0 KJeTKe (134)

[Tpu3Haky )KUBBIX OPraHU3MOB: OCOOCHHOCTH XMMHUYECKOTO COCTaBa; KJIETOYHOE CTPOCHHE. XMMHUECKH COCTaB

YKUBBIX Oprannu3mMoB. OCOOEHHOCTH XUMHUYECKOTO COCTaBa KUBBIX OpraHu3MoB. Heoprannueckue u opranudeckue Bemiectsa. Poiab BoJbl,
MUHEPATBHBIX COJICH, YTIIEBOIOB, IUMUIO0B, OEIKOB B opranu3Me. Kierounoe crpoenue

opranu3moB. KieTouHoe cTpoeHue opraHu3MOB Kak JJOKa3aTelIbCTBO UX POACTBA, €AMHCTBA )KUBOM MPUPOIBI.

CtpoeHHe KIETKHU: KIETOYHAs 000I09Ka, TIa3MaTHdecKas MeMOpaHa, [IUTOIIa3Ma, TUTACTHIBI, BAKYOJIH,

MUTOXOHJIPHH. XPOMOCOMBI. MHOTOOOpa3ue KIETOK

Jla6opaTopnas padora 1.«CtpoeHue 3ykapuoTHYECKUX KIETOK y pAaCTEHH, )KUBOTHBIX, TPHOOB U MPOKAPUOTHUECKUX KIETOK y OaKTepuii»
I'naBa 2.Pa3MHoKeHHe U HHAMBHIYaIbHOE pa3BuTHE (OHTOreHe3) opraHu3mMos (6 1)

Pazmuoxenue, poct u pazsutue. Poct u passutue opranuzmoB. Pazmuoxenue. [TonoBoe u 6ecriosnoe pazmuoxenue. [1oioBbie KiIeTKH.
OnnogoTBopeHue

JlaGopaTopHas pa6ora 2 «MHTO3 B KOpELIKE JIyKa»

I'naBa 3.0cHoBbI reneTukn (154)

[Ipu3HaKky KUBBIX OPraHW3MOB: HACJIEICTBEHHOCTh U U3MEHYMBOCTh. Haciie1IcTBeHHOCTh U U3MEHYMBOCTh —

CBOICTBa Oprann3MoB. HacieacTBeHHas U HEHACIEACTBEHHAs N3MEHUYUBOCTD.

JlabopaTopusblie padoTbl 3 «Onucanue GEeHOTUIIOB PACTEHUI»,

Jla6opaTopHusie padoTsl 4« 3yuenre MoauUKAITMOHHON U3MEHUNBOCTH U IIOCTPOSHUE BAPUAITMOHHON KPUBOI»

I'naBa 4.I'eHeTnka 4enoBeka (2 )

Mertoasl u3y4eHus: HaCJIeICTBEHHOCTH YeJIOBEKa. | @ HOTUN U 3J0pOBBE YETIOBEKA

IIpakTHyeckas padora «CocTaBieHUE POJOCIOBHBIX)

I'maBa 5. OcHOBBI cesieKIIUN U OUOTEeXHOI0THHU (34)

OcHoBHI cenekuu. MeToibl cenekiuu. JlocTukeHns MUPOBOIM U OTEYECTBEHHOM CEJIEKIIUN

buotexHosorus: 10CTUKEHHS U IEPCIIEKTUBBI pa3BUTH. MeToa KylbTypbl TKaHel. KiionnpoBanue

I'aaBa 6. DBoJonnoHHOE yueHue (8 u)



VYyenue 00 3Bosronnu oprannueckoro mupa Bun. Kpurepun IlonynsiiuoHHas CTpyKTypa BUaa
BunooOpa3oBanue. bops6a 3a cyliecTBoBaHHE U €CTECTBEHHBIH 0TOOP —ABMKYIIHME CUIIbI ABOJIIOLMM AJanTaius Kak pe3yabTaT eCTECTBEHHOTO
or6opa. CoBpeMeHHbIE TPOOIIEMBbI IBOTIOLHH.
I'naBa 7. Bo3HuKHOBeHUe U pa3BuTHE K13HU Ha 3emie (5 1)
B3rnsael, runoTes3sl ¥ TEOPUU O IPOUCXOXKACHNUHN )KU3HU. OpraHMyecKuil MUp Kak
pe3ynbTar 3Bosrounu Mcropus pa3Butus opranudeckoro mupa. Ilpoucxoxaenue u pa3Butue
YKU3HU Ha 3emiie.
I'naBa 8. B3aumMocBsi3M OPraHu3MoOB U OKpYysKaouleii cpeabl. (144)
Cpella — UCTOYHHUK BEIIECTB, SHEPTUU U HH(PopManuu. BiusHue sxonorudeckux (Gpakropon
Ha OpraHu3Mbl. DKOCUCTEMHAs OpraHu3alus KUBOH NPUPOIbl. DKocucTeMa. B3auMonelncTBIs pa3HbIX BUJIOB B 9KOCUCTEME (KOHKYPEHIUS,
XUIHUYECTBO, CUMOMO03, Mapa3uTusm). [Iumiessie
CBsA3M B 3Kocucteme. KpyroBopor BelecTB u npeBpailieHus 3Hepruu. buocpepa — riobdanpHas
skocuctema. B. . BepHanckuii. —OCHOBOIIONIOXKHUK ydeHus: 0 Ouocdepe. ['panuibr 6rnochepsr.
PacnipocTpanenue u poiib )KUBOTO BellecTBa B Ouocdepe. Poib uenoeka B Ouochepe. Ikonmoruueckue npodsemMsl. [locneacTBus esTebHOCTH
yesioBeKa B skocucTeMax. OOMEH BellecTB U MIPEBpaILeHHs SHEPIMH — IPU3HAK
JKUBBIX OPraHU3MOB
JlaGopaTopHnas pa6ora 5 .«/3ydyeHue npucrnocob6JIeHHOCTH OPraHU3MOB K ONpeeIEHHOM
cpene oOOuTaHUs».
JlaGopaTopHas padora 6. «CTpoeHue pacTeHUil B CBA3U C YCIOBUSAMU KU3HU»
JlabopaTopnas padora7. «Onucanue 5K0JIOrMYECKON HUIY OPTaHU3Ma»
Jlaboparopnasi padora 8 «BpieneHue NuieBbIX Merneil B MCKYCCTBEHHOM dKocucTeMe (Ha
puUMeEpe aKBapuyma)»
IKcekypenst «Ce30HHbIE U3MEHEHMS B )KUBOU ITPUPOJIE»



TemaTHyeckoe MNJIAHUPOBAHUE

n/n

Ha3Banue pa3nena

KoanuecTtBo
4acoB HaA
u3ydyeHune

KoanuyecTtBo
KOHTPOJIbHBIX
padort

[InaHupyemble npeAMeTHbIE Pe3yJIbTAThI

5 kaace

Beenenue. buonorus kak Hayka.

Y4YeHuK HAYYUTCH:

OOBACHATH POJIb OMOJIOTUU B IPAKTUYECKON JESTENBHOCTH
moaeit. CoOurro1aTh IpaBmiia B KAOMHETE OMOJIOTHH, C
OMOJIOrnYeCKUMHU PUOOpaMu U HHCTpyMeHTaMu. OnpenensThb
METO/1bl OMOJIOTMUECKUX UCCIIeI0BaHUNH. 3HAaTh OTJIMYUTEIIbHbIE
IPU3HAKU IpeACTaBUTENCH pasHbIX HAPCTB )KUBOW IPUPOIbI.
BoiaensaTs cyniecTBEHHbIE IPU3HAKY OTJIMYUS JKUBOTO OT
HEXHUBOT0. Y CTaHABIIMBATh B3aUMOCBS3b MEXKAY Cpeaon
0o0UTaHUS U IPUCTIOCOOTIEHHOCTHIO OPraHU3MOB K HEH.

Kitetka — ocHOBa CTpOoeHUS U
KU3HCACATCIbHOCTH OPraHUu3MOB.

10

YuyeHHK HAYYHUTCH:

Bbinensars cymecTBeHHbIE TPU3HAKU CTPOSHHS U
KHU3HEIeATeIbHOCTH KJIeTKU. Pa3nuyare Ha Tabaunax u
MHUKpOIpernaparax 4acTd 1 opraHou bl kiietku. CobmoaaTh
npaBuia paboThI C TYMOW, C MUKPOCKOIIOM M OMOJIOTHYECKUMU
WHCTPYMEHTaMHU. BBIIeNATh CyllecTBeHHbIE TPU3HAKH
MIPOILIECCOB KU3HEAEATEIILHOCTH KIIETKH.

MHoroo0pa3ue opranu3MoB

20

Y4eHHK HAYYHTCH:

Bbinensare cymecTBeHHbIE TPU3HAKU CTPOSHHS U
KHU3HeeATeNbHOCTH OakTepuil. OOBACHATH poiib OaKTepuil B
MIPUPOJIE U )KU3HU YeJIoBeKa. [[puBOIUTH TOKa3aTenbCcTBa
HE00XOAMMOCTH COOIIOACHNUS Mep MPO(pUITAKTUKY 3a00JI€BaHu,
BBI3bIBAEMBIX OaKTEPUSIMHU.

Y4eHHK HAYy4YUTCH:
BoiaensaTs cylecTBeHHbIE IPU3HAKU CTPOSHUS U




KHU3HENEATENbHOCTH rpruO0B. OOBSICHATH POJIb TPHOOB B
MPUPOJIE U )KU3HU YeJoBeKa. Pa3znuyars che100HbIE U
Heche1o0HbIe TpuObl. OCBOMTH MPHEMBI OKAa3aHUS MIEPBOH
TIOMOIIH TIPY OTPABJICHUH SAOBUTHIMU rpudamu. [IpuBoanTts
J0Ka3aTeIbCTBA HEOOXOIMMOCTH COOIIOICHUS MEp
npoUIaKTUKK 3a00JI€BaHUH, BEI3BIBAEMBIX IPUOAMHU.

Y4YeHUK HAYYUTCS:

BoiaensaTs cymecTBeHHbIE IPU3HAKU CTPOCHUS PACTEHUN
pa3HbIX OT/eNO0B. Pa3nnyare Ha KUBBIX OOBEKTaX PaCTEHUS
pasHbIX 0TAeN0B. OnpenensaTs NPUHAAICKHOCTh PACTEHUN K
onpeAeNéHHON cuctemarnueckoi rpynne. CpaBHUBaTh
IIPECTAaBUTENIEH Pa3HBIX TPYIIT PACTEHUH, I€JaTh BBIBOJIBI HA
ocHOBe cpaBHEHU. OOBACHATH POJIb PACTEHUIN pa3HbBIX OT/IEJIOB
B )KM3HU 4yesoBeka. [IpuBoauTh qoKa3aTenbCcTBA POACTBA,
OOLIHOCTH MPOUCXO0KICHUS U 3BOJIIOLUHN pacTeHUH. BoiaensaTs
CYLIECTBEHHbIE IIPU3HAKYU )KMUBOTHBIX. CpaBHUBATh
IIPEICTaBUTENEH PA3HBIX TPYIII KUBOTHBIX, A€JIaTh BBIBOBI.
OOBACHATH POJIb PA3TUYHBIX )KUBOTHBIX B IPUPOJIE U )KU3HU
YeJI0BEKA.

6 KkiIace

)KI/ISHGHGSITGIILHOCTI) OpraHu3mMoB

17

Y4YeHUK HAYYHTCS:

Boigensts cyiecTBeHHbIe TPU3HAKKU 0OMEHA BEIIECTB.
OO00CHOBBIBATh 3HAYCHHE YHEPTUH IS JKUBBIX OPTaHU3MOB.
Jloka3eIBaTh €IUHCTBO U POJICTBO OPTAHUYECKOTO MUPA.
BriaensTe npu3HAKU MOYBEHHOTO MUTAHUS PACTEHUN. BBIABIATH
MIPUCTIOCOOJICHHOCTh PACTEHUH K MCTIOIH30BAaHUIO CBETA B
npouecce Gporocunreza. OObSICHITH 3HaU€HUE POTOCUHTE3A.
OmnpenensiTh 0COOEHHOCTH MUTAHUS U CTIOCOOBI JOOBIBAHUS




MUY PACTUTEIbHOAIHBIMU U IJIOTOSHBIMU KUBOTHBIMHU.
Boigensate cyiecTBeHHbIe TpU3HAKU AbIXxaHUA. OOBSICHITH POJIb
KHCIIOpoJia B Iporiecce apixanusi. OnpeaensiTs 4epThl CXOACTBA
U pa3uyusl B [IpoLeccax AbIXaHHs Y PACTUTEIbHBIX U )KUBOTHBIX
opranu3mMoB. OOBACHSTH POJIb TPAHCIIOPTA BEIIECTB B MIPOLIECCE
obmena BemecTB. OOBSICHATE 0COOCHHOCTH MEPEBIKEHUS
BOJIbl, MUHEPAJIHBIX U OPIraHUYECKUX BEILECTB B PACTEHUSAX.
OOBACHATH 0COOCHHOCTH MEPEBIKEHUS BELIECTB B OPraHU3Me
AKUBOTHBIX. OTIpeNeNIATh CYyLIECTBEHHbIE IPU3HAKH BbIICICHUS.

Pa3MHO)KeHI/Ie, POCT U Pa3BUTHC
OpPraHnu3MoB.

Y4eHHK HAYYUTCH:
OOBACHATH 0COOEHHOCTH MPOLIECCOB POCTA U PA3BUTHUS Y
PACTUTCIIBHBIX U JKUBOTHBIX OPraHU3MOB.

Perynsums xu3HeneATEIbHOCTH
OpraHUu3MOB

11

Y4eHuK HAYUYUTCH:

OOBACHATH COTIIACOBAaHHOCTH BCEX MPOIIECCOB
YKU3HEICSITSIIBHOCTH B JIIOOOM )KUBOM opraHusme. OObsICHATD
0COOCHHOCTH T'YMOPAJIbHOM PEryJisiliiy MPOILIECCOB
YKU3ZHEICSITEIIBHOCTH Y PA3TUYHBIX OPTaHU3MOB; POJIb
SHAOKPUHHON cucTeMbl. OOBACHATH PeIIEKTOPHBIN XapaKTep
NeSATeTbHOCTH HEPBHOU cucTeMbl. OOBACHITH OCOOCHHOCTH
HEHPOryMOpaIbHOUN PEryJIslMU MTPOLIECCOB KUZHENEATEIbHOCTU
Y pa3JIMUHBIX OPTaHu3MOB. OOBICHATH MPUINHBI BPOKIEHHOTO
MOBEIEHUs. Y CTaHABIIMBATh B3aUMOCBSI3b MEXKy Cpeoi
0o0UTaHMS U CIOCOOOM TMEepEeBMIKEHUS OpraHu3Ma. BeISBIsATh
B3aUMOCBS3U MEXITY OCOOCHHOCTSIMU CTPOEHUS KIIETOK, TKaHEH
OpPraHOB, CHCTEM OPTaHOB U UX (QYHKIHUSIMH B OMOJIOTHYECKHUX
MpoIrieccax pocTa, Pa3BUTHSI, PA3MHOKEHUS.

KonTtponbHas paboTa mo Kypcy
«buomorusa»

7 kjaace




MHoroo6pa3ue opranuzMoB, UX
KJIacCU(UKALIUS

Y4YeHUK HAYYHTCS:

OOBACHATH MPUHIIMIIBI KTacCU(UKAIIMH OPTaHU3MOB.
YcTaHaBnuBaTh CUCTEMATHUECKYIO IPUHAJICKHOCTD
OpraHu3MoOB. BbIIENATh CyllleCTBeHHbIE IPU3HAKK BUJIA U
peCcTaBUTeNIel Pa3HbIX LIAPCTB KUBOM MPUPO/IBL.

bakTtepuu, rpuobl, TUIIAHHUKY.

Y4YeHUK HAYYUTCS:

Briiensite cyliecTBeHHbIE PU3HAKU CTPOCHUS U
KHU3HeneATeNbHOCTH OakTepuil. OOBACHATH poiib OaKTepUil B
IPUPOJIE U KU3HM yesoBeka. [IpuBoauTh 10Ka3aTenscTBa
HEO0OXOAMMOCTH COOJIIOICHHS Mep TIPO(HIIaKTUKH 3a00JICBaHUH,
BBI3bIBAEMBIX OaKTepUsAMU. BbIIENnATh CyliecCTBEHHbIE TPU3HAKU
CTPOCHHS U KU3HEACITENbHOCTU IPpUOOB. OOBIICHATH POJIb
rpuOOB B IPUPOJIE U )KU3HM YeJIOBeKa. Paznuyars cbe00HbIE U
Hecbe10OHbIe rpuObl. OCBOUTH MPUEMBI OKa3aHUS IEPBOU
TIOMOIIY TIPH OTPABJIICHUH AOBUTHIMU Tprbamu. [IpuBoanuTh
JI0Ka3aTeIbCTBA HEOOXOIMMOCTH COOTIOICHUS MEP
npoduIaKTUKY 3a00JeBaHui, BEI3bIBAEMBIX IprubamMu. Boiaensars
CYIIECTBEHHbIE TPU3HAKH JTUIIAHHUKOB. OOBACHATH POJIb
JHMIIAIHUKOB B IPUPOJIE U KU3HH YETIOBEKA.

MHorooGpa3ue pacTUTEIbHOIO MUPA.

13

Y4eHuK HAYYUTCH:

BriaensaTe cymecTBeHHbIE IPU3HAKU BOJLOPOCIIEH, MXOB.
CpaBHHBATh MIPEICTABUTENICH MOXOBUIAHBIX U BOJIOPOCTIEH,
OTIpeeNsATh YePThl CXOJCTBA U pa3nuuus. Pacrio3HaBaTh Ha
repOapHOM MaTepuale U TabJIuIax MpeJaCcTaBUTeNeH
ManopoTHUK00Opa3HbIX. CpaBHUBATH MpPECTaBUTENEH
MallOPOTHUKOBUIHBIX U MOXOBH/IHBIX, ONIPEAEIATH YEPTHI
CXOZCTBA U Pa3JIN4Msl, JEJIATh BBIBOJIbI HA OCHOBE CPaBHEHUS.
CpaBHUBATh CTPOEHHE CIIOPHI U CEMEHHU, JI€]1aTh BHIBO/BI HA
ocHoBe cpaBHEHUS. OOBSICHATH MPEUMYILECTBA CEMEHHOTO
pa3MHOXKEHHUs. BbIIENATh CyIleCTBEHHbIE IPU3HAKU
MTOKPBITOCEMEHHBIX PACTEHUI. BBIIENATh MpPU3HAKY CEMEHU




JIBYJIOJIbHOTO U CEMEHU OJHOAOJBHOIO PACTEHHUS; CPABHUBATh
ux ctpoenue. OnpeaensaTb BUAbl KOPHEH U TUITbI KOPHEBBIX
cucteM. OOBSACHATH B3aUMOCBSI3b CTPOCHUS KIETOK PA3IMYHBIX
30H KOPHS C BBIMOJIHAEMBbIMU UMH QYHKIUSIMH. OOBSICHSTD
B3aMMOCBSI3b THUIIA KOPHEBOM U BUAOU3MEHEHUE KOPHEH C
yCII0BHSIMU cpelibl. OnpenensaTh TUIIbI JINCTOPACTIOI0KEHHUS.
Pacrio3naBats BubI TOUeK. Pacrio3HaBaTh MCThs IO hopMme.
Ornpenenars THIT KUIKOBaHUsS. Paznuyars JIMCThS MPOCTHIC U
CJIOXKHBIE, YEPEIIKOBBIC M CUITUME. Y CTAHABIIMBATH U OOBSICHATh
CBSI3b OCOOCHHOCTEH CTPOCHUS KJIETOK JINCTA C BBITOJHICMOMN
uMu QyHKIHeH. OnpenensiTh 0COOCHHOCTH BUIOU3MEHEHHBIX
noOeroB. Pacnio3naBaTh yactu nBetka. Onpeaensits ABYyJOMHbBIE
Y OTHOJOMHBIE pacTeHus. OnpeaenarTb TUIbl COLBETUN U
wioaoB. [IpoBoauts kinaccudpukanuio muo0B. OOBICHATH POJIb
OTIBUICHHUS U OTLIOIOTBOPEHHS B 00pPa30BaHUH ILIOJ0B U CEMSH.
Brpiaenars npu3Haku KJ1acCoB ABYIOJIbHBIX M OJTHOAOJIBHBIX
PaCTEHHMI U UX OCHOBHBIX CEMEMCTB.

MHuoroo6pasue )KUBOTHOT'O MHpa.

12

Ydyenue nayuurcs:

BBISBIATE IPU3HAKY CXOJCTBA U PA3IUUUSA MEXKY KUBOTHBIMH,
pacTeHusIMH, TprOamMu, GakTepusIMH. Y CTaHABIUBATh
CUCTEMATUYECKYIO IIPUHAIJIEKHOCTD )KUBOTHBIX. BbIiensaTe
MPU3HAKK IpOCTeHINX. BBIABIATE 4ePTHI CXOACTBA U pa3INuus
B CTPOCHMH KJIETKH ITPOCTEUIINX U KJIETKH PACTCHUM.
OOBSCHATH 3HaUE€HUE MPOCTEUIINX B IPUPOJE U )KU3HU
yesioBeKa. Y CTaHaBIMBATh NPUHIUIINATbHBIE OTIMYHUS KIETOK
MHOTOKJIETOYHBIX OT KJIETOK IIpocTeimux. Boiaensars
CYLIECTBEHHbBIE IPU3HAKN KUIIEYHOMNOJIOCTHBIX. BoIensrs
XapaKTepHbIE IPU3HAKY IJIOCKUX YepBel. lcronb30BaTh Mepsl
NpOGUIAKTUKY 3apAKEHUS TUIOCKUMH YepBsMU. BoiiensaTs
CYLIECTBEHHbIE MPU3HAKU KPYTJIBIX M KOJbYAThIX YEPBEH.
OOBsCHATH 3HaYEHHE KOJIbUaThIX YepBed. BoaensaTs npusHaku




MOJUTIOCKOB. OCOOEHHOCTH CTPOEHUS MpEeJICTaBUTENEH Kitacca
bproxoHorue, kitacca /[ByctBopuarslie U Kiacca I'onoBoHorue.
BriaensaTs cylecTBeHHbIE IPU3HAKU THIIA YIIEeHUCTOHOTHE.
BoiaensaTs cyuecTBeHHbIE TPU3HAKU XO0p10BbIX, CpaBHUBATh
CTpOeHHE OECIIO3BOHOYHBIX U MTO3BOHOYHBIX KUBOTHBIX, JI€JaTh
BBIBO/IbI HA OCHOBE CTpoeHHUsI. OOBICHATH MPUHIIUITBI
knaccuukanuu XopaoBbIX. BeIaensaTe XxapakTepHble
0COOEHHOCTH CTPOCHHUS, KUZHEACATEIILHOCTH, MHOT000pa3us
npecTaBuTeNel KiaccoB: PeIObI, 3eMHOBOTHBIE,
IIpecmbikaronuecs, [Itunpl, MiekonuTaronime.

DBOJIOUS PACTEHUH U )KUBOTHBIX, UX
oXpaHa.

Y4eHHK HAYYUTCH:

[IpuBOAUTE HOKA3aTENBCTBA POACTBA, OOIIHOCTH
IIPOMCXOXKICHUS U 3BOJIOLUN PACTEHUHN U KUBOTHBIX.
[IpuBoaNTE HOKA3aTENBCTBA B3aUMOCBS3H Pa3HbIX TPYIIII
OpPraHU3MOB C YCJIOBHMSIMH CpEbl. AHAIU3UPOBATH U OLIEHUBATh
NIOCIIEACTBHSI JEATEIBHOCTH YEJIOBEKA B IIPUPOJIE.

DKOCUCTEMBI.

Y4YeHuK HayuYuTCs:

BoiaensaTs cymecTBeHHbIE IPU3HAKU YKOCUCTEMBI, ITPOLIECCOB
KpyroBOpOTa BEUIECTB U NPEBPALLEHUI SJHEPTUH B SKOCUCTEMAX.
OOBACHATH B3aUMOCBSI3H OPTaHU3MOB B 3KOcUCTeME. OOBACHITH
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB K a0MOTHYECKUM (PaKTopaMm.
OmnpenensiTb 0COOEHHOCTH UCKYCCTBEHHBIX 3KOCHCTEM.

KonTponbhast pabota mo kypcy
«buomorusay»

8 kJiace

Hayku o gyenosexke.

YdeHuK HAY4YHTCH:

OOBACHATH MECTO POJIb YETIOBEKA B MpUpoOE. Briaensath
CYIIECTBEHHBIE IPU3HAKU OpPraHu3Ma 4eloBeKa, 0COOEHHOCTH
ero 6uonorunyeckoit npuposl. OnpenensTb 3HaUeHue 3HaHUH 0




YEJIOBEKE B COBPEMEHHOM KU3HU. BBIABIATHE METOIbI U3YUYEHHUS
opranusma 4desioBeka. [I[puBoauTh JOKa3aTeabCTBa pOJACTBA
YeJI0BeKa C MIICKOMUTAIOIIMMU KUBOTHBIMU. OTIpeACIsI T YEPTHI
CXOJICTBA U PA3INYMs YeJIOBEKA U KUBOTHBIX. OOBSICHATH
COBPEMEHHBIE KOHIETIINU TPOUCXOKICHUS YeJIOBEeKa. BbIensaTh
OCHOBHABIE ATaIlbl BOIIOINHI YEIIOBEKA.

OO0muit 0630p opraHu3Ma 4esioBeKa.

Y4YeHUK HAYYUTCS:

Paznmuuate Ha Ta6m/1uax OpraHbl 1 CUCTEMbI OpTaHOB 4CJIOBCKA.
BriaensaTs cymecTBeHHbIE IPU3HAKY MTPOLIECCOB PETYIISALUN
KU3HEJEATENIbHOCTH OpraHu3Ma uenaoBeka. OObsACHATh
COTJIACOBAHHOCTDH BCEX MPOIIECCOB KU3HEACITEILHOCTU B
opranusme yenoBeka. OObICHITH 0COOEHHOCTH
HEUPOryMOPaJIbHOU PErYJISIIIUU MTPOLIECCOB KUZHEAECATEIbHOCTH
YeloBeKa.

Onopa 1 IBHXKCHUC.

Y4YeHuk HayuuTCs:

Pacnio3naBaTh Ha HarJIAJHBIX OCOOUSAX OPTaHbl OIIOPHO-
JBUTATEIbHOU cucTeMbl. ONpeensaTh TUIIbl COEIMHEHUS KOCTEH.
OOBACHATH 0COOEHHOCTH cTpoeHHs ckeneTa. OOBICHATh
3aBHCUMOCTh TMOKOCTH TeJa 4eJI0BEKa OT CTPOEHUS €ro
MO3BOHOYHHKA. BbI1ETh 0COOEHHOCTH CTPOEHHSI CKEIETHBIX
MBI, OOBACHATH 0COOEHHOCTH padOThI MBIIIII U MEXaHU3MBbI
perymsitiuu padoThl MbIIl. OOBSCHATH YCIOBHUS HOPMATBLHOTO
Pa3BUTHSA U )KU3HEAEATEIbHOCTH OPraHOB OMOPHI U IBHIKEHUS.
OcBouThb NpUEMBI OKa3aHUs IEPBON IOMOIIM TP TPaBMax
OTIOPHO-/ABUTaTEIbHON CUCTEMBI.

BryTpeHHss cpena opranusma.

YdeHuK HAYy4YHTCH:

OOBACHATH 0COOEHHOCTH CTPOCHUS U GYHKLUN BHYTpEHHEH
Cpezbl OpraHu3Ma yesioBeKa. BhIABIATH B3aMMOCBSI3U MEKITY
0COOEHHOCTSIMH CTPOCHHUS KJIETOK KPOBU U UX (YHKIHSIMHU.
Bbh1ensarts cyiiecTBeHHbIE TPU3HAKH MTPOLIECCOB CBEPTHIBAHUS U
MepeTMBaHUs KPOBH.




KpoBooOparienue u
numdooOpaleHue.

Y4eHHK HAYYUTCH:

Pacrnio3HaBaTh Ha HarJIAJHBIX IOCOOUSAX OPraHbl CUCTEMBI
KpoBooOpartieHus. Beiaensite 0COOEHHOCTH CTPOEHUS
COCYAMCTOM CHCTEMBI U ABH)KEHHS KPOBH 110 COCYIaM.
PaznuuaTh Ha Tabinax opraibl KpOBEHOCHOU U
muMpatudeckoit cucteM. OCBOUTH MPUEMBI OKa3aHUS TIEPBOU
IIOMOILIY ITPH KPOBOTECUEHUSX.

[pixanue.

Y4YeHUK HAYYHTCS:

BriaensaTs cyniecTBeHHbIC IPU3HAKH POIIECCOB ABIXAHUS U
razooOMeHa. PaznuuaTh Ha Ta0IMIIaX OPTaHbI BIXATEIBHOM
cuctembl. OOBSCHATh MEXaHU3M JbixaHus. CpaBHUBATD
ra3000MeH B JIErKUX U TKaHAX. OCBOUTH MPUEMBI OTIPEICIICHUS
KU3HEHHOW EMKOCTH JIETKUX. OOBICHATh MEXaHU3M PETYJISAIINN
neixaHus. [[puBOIUTE JOKA3aTENbLCTBA HEOOXOIMMOCTH
coOroeHHs Mep MPOPIIAKTUKH JIETOYHBIX 3a00JIEBaHU.
OcBoutb MpuEMBI OKa3aHUs MEePBOI MOMOIIHU MPU OTPABJICHUU
yrapHBIM Ta30M, CIIACCHUH YTOIAIONIETO, MPOCTYIHBIX
3a00JIeBaHUSX.

ITutanue.

Y4eHuK HAYYUTCH:

BrIaensaTs CylecTBeHHbIE IPU3HAKY IPOLIECCOB TUTAHUS U
nuieBapeHus. Pa3nuuats Ha TabauLax opraHbl
NUILEBapUTEIbHON cucTeMbl. OOBSICHSITH MPOLIECCHI
MUIIEBAPEHUS B POTOBOM IIOJIOCTH, JKEIIYAKE U KAIIECYHUKE.
OOBSCHATH MEXaHU3M BCAChIBaHHUS BELIECTB B KPOBb.

OOMeH BelecTB U NpeBpalleHue
DHEPIHH.

YdeHuKk HAYy4YHTCH:

Bbiensarts cymiecTBeHHbIE TPU3HAKK OOMEHa BEILECTB U
MIpeBpalleHus SHEPTUU B opranu3me uyenaoBeka. OObICHATh
0COOEHHOCTH OOMEHA OeJIKOB, YIIIEBOIOB, )KUPOB, BOJIBI,
MUHEpaJIbHBIX cojieil. OOBICHATh MEXaHU3M PaOOThI
¢depmeHTOB. OOBICHATH POJIb BATAMUHOB B OpPraHU3Me
yenoBeka. CocTaBiIATh NUIEBON paliuoH. OOBSICHATh




3aBUCUMOCTD IMUIICBOI'0 pallMOHA OT 3HCPro3arpar opraHnnu3ma
YCJIOBCKa.

Boiaenenue nponykToB oOMeHa.

Yuenuk HAYy4YHUTCH:

BBII[GJ'I}{TB CYHICCTBCHHBIC ITPHU3HAKHU IIpOoLeCCa yAaJICHUA
IMPOAYKTOB obMeHa U3 opraHusma. Pazanuate Ha Ta6n1/1uax
OpraHbl MOYEBBIACIUTEIBHOM CUCTEMBI.

10.

ITokpoBsl Tena.

Y4YeHUK HAYYUTCS:

Boigensats cyiecTBeHHbIe TPU3HAKU TTOKPOBOB TeJIa,
Tepmoperynsauuu. [[puBoanTe g0Ka3aTenbCcTBa HEOOXOAUMOCTH
yXoJa 3a KOXeH, BOJIoCaMu, HOT'TSIMU. OCBOUTh NPUEMBI
OKa3aHUs ePBOM MOMOIIU MIPU 03KOTaX U OOMOPOKEHUSX, TIPU
TEIUIOBOM UM COJIHEYHOM yJiapax.

11.

HeitporymopanbHas perynsuus
IIPOLIECCOB KU3HEAEATEIBHOCTH.

Y4YeHuk HayuuTCs:

XapakTepu30BaTh PacloiOkKEHUE SHJOKPUHHBIX KeJE3 B
opranuzMe uenoBeka. OObsICHATh UX GyHKIUU. OOBSICHATH
MeXaHU3MBbI ACUCTBUS TOPMOHOB. PazniuaTs Ha Tabnumax
Oprasbl 3HIOKpUHHOM cucTeMbl. Knaccuduunponars oTaems
HEepBHOM cucTeMbl. OOBSACHATH POJIb HEPBHOM CUCTEMBI.
Onpenensars pacnoaoKEHUE CIIMHHOTO MO3Ta U
CIIMHHOMO3TOBBIX HEPBOB. OOBACHATH (PYHKIIMU CIIUHHOTO
Mo3ra. OObSICHATh OCOOCHHOCTH CTPOECHHUS U (PYHKITUH
TOJIOBHOT'O MO3Ta 1 €ro oTAenoB. OOBACHATh BIUSHHUE OTIEIOB
HEPBHOW CUCTEMBI Ha JIEATEIBHOCTh OpraHoB. OOBSACHATH
MIPUYMHBI HApYIIEHUH B pa00Te HEPBHOW CUCTEMBI.

12.

Opransl 4yBCTB. AHAJIN3aTOPBI.

YdeHuK HAYy4YUTCH:

BoiaensaTs cylecTBeHHbIE IPU3HAKU CTPOCHUS U
(YHKIIMOHMPOBAHUS OPTaHOB UYBCTB: 3PUTEIILHOTO
aHaJIM3aTopa, CIIyXOBOT'0 aHAJIM3aTOPa, BECTUOYISPHOTO
aHaJIM3aToPa, MBIIIEYHOTO YyBCTBA, OCA3aHUs, BKYCOBOTO U
OOOHATENBHOTO aHATU3AaTOPOB.

13.

Ilcuxuka 1 moBeeHNE YSIIOBEKA.

YdeHuK HAYy4YnTCH:




Bricmras HCEpBHAA ACATCIIbHOCTD.

BriaensTe cyiecTBeHHbIE 0COOCHHOCTH TTOBEICHUS M ICUXUKHU
yenoBeka. KiaccuummpoBath THUITBI U BUBI TAMSITH.
OOBACHATH MPUUKHBI paccTpoiicTBa naMsaTu. OOBACHATH POIIb
0o0OyuYeHUs U BOCIIUTAHUS B Pa3BUTUU IMOBEJCHUS U IICUXUKU
yenoBeKka. Xapakrepu3oBaTh ¢a3bl cHa. OOBACHATH 3HAYCHHE
cHa. OOBACHATH 3HAUCHUE UHTEIUIEKTYaIbHbIX, TBOPUECKUX U
ACTETUYECKUX MOTPEOHOCTEH B KU3HU YeTIOBEKA. BBISBIATH
0COOCHHOCTH Ha0JII0aTEeIbHOCTH U BHUMAaHUSL.

14.

Pazmuoxxenue u Pa3BHUTHUC YCIIOBCKA.

Yd4eHHK HAYYUTCH:

Bb1aensaTe CylecTBEHHbIE IPU3HAKY BOCIIPOU3BEACHMS U
pa3BUTHS OpraHu3Ma yenoBeka. OObSCHATH HACIEeI0OBAHNE
IIPU3HAKOB Y YEJIOBEKA. BBIIENATh CylIECTBEHHbIE IPU3HAKU
opraHoB pazMHOxeHUs1. OOBSICHITH BPeTHOE BIIUSIHUE
HUKOTHHA, AJIKOT0JIs, HAPKOTHKOB Ha pa3BUTHE IUIOJA.
OmnpenensiTb BO3pacTHBIE 3TAIbI pa3BUTHs yesoBeka. [IpuBoauTh
JI0Ka3aTeIbCTBA HEOOXOIMMOCTHU COOIIOICHUS MEp
npopHIAKTUKY UH(EKINH, TPeJaloIIUXCsl TOJIOBBIM MTYTEM,
BUY-undexnumn, MeauKo-reHeTHYeCKOTr0 KOHCYJIbTUPOBAHUS
JUIS TIPEAYTIPEXICHHSI HAaclIeICTBEHHBIX 3a00JI€BaHUH.

15.

YenoBek u OKpYyXKaromas cpela.

Y4eHuK HAYYUTCH:

[TpuBOIUTE TOKA3aTEILCTBA B3aUMOCBSI3U YEJIOBEKA U
OKpY’KaroIlen cpe/ibl, 3aBUCUMOCTH 3/10pOBbs YEJIOBEKA OT
COCTOSIHHS OKPYKAIOIIEH CpeJibl, HEOOXOIMMOCTH 3aIUThI
cpeabl ooutanus yenoeka. OOBACHATh MECTO M POJIb YETIOBEKa
B IIPUPOJE.

16.

Ntoroseie ypoku.

9 kJjacce




buonorus B cucreme Hayk.

BbInyCKHUK HAYYHTCS:

OmnpenensaTb MeCTo OMOJIOTHH B cucTeMe HayK. OTICHUBATh
BKJIAJ[ Pa3JIMYHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE HAYKU
Oouosiorun. BelienaTs OCHOBHBIE METOBI OMOJIOTHUYECKUX
nccaenoBanuii. OOBACHATH 3HaYEHNE OMOJIOTHH I IIOHUMAaHUs
HAyYHOU KapTHUHBI MUPA.

OCHOBEI IUTOJIOTHH-HAYKH O KIICTKE.

10

BbInyCKHUK HAYYHMTCS:

Omnpenenars npeaMeT, 3aa4d U METObI UCCIIEA0BAHUS
UTONOTUH KaK HayKu. OOBSICHATH 3HAYCHHE [TUTOIOTHIECKIX
UCCJICJIOBAHUM ISl pa3BUTHSL OMOJIOTHH U JPYTUX
Oounosnorndeckux Hayk. OOBSICHATH 3HaYCHHE KIIETOYHOU TEOPUU
JUist pa3BuTus 6uosoruu. CpaBHUBATh XUMUYECKUI COCTaB
JKHUBBIX OPraHU3MOB U TCJI HEKUBOH npupoAbl, A€JIaTbh BHIBOAbI
Ha OCHOBE cTpoeHUs. OOBIACHATH POJIb HEOPTAaHUYECKUX U
OpraHN4Y€CKUX BCHICCTB B KJICTKC. XapaKTepnsoBaTL KJICTKY KaK
CTPYKTYPHYIO €IMHUILY )KUBOTO. Pa3nmuaTh Ha TabIuIax
OCHOBHBIC YaCTH ¥ OPraHOUbI KJIETKU. BoiaensaTs
CYIIIECTBEHHBIE IPU3HAKH NTPOLIECCOB OOMEHA BEIIECTB.
OOBACHATH KOCMUYECKYIO POJIb POTOCHHTE3a B Orocepe.
OmnuceIBaTh MEXaHU3M OMOCHHTE3a OEJIKOB.

Pa3smHoOXkeHue 1 HHAMBUAYAIbHOE
pa3BUTHE (OHTOT€HE3) OPraHU3MOB.

BbInyCKHUK HAYYHMTCS:

Ornpenensats cCaMOBOCITPOU3BEIEHNE KaK BCEOOIIEee CBOMCTBO
AKHUBOTO0. BbIIensaTh OCHOBHBIE (DOPMBI pPa3MHOXKEHUS.
OrnpenenaTb MUTO3 KaKk OCHOBY 0€CIIOJIOT0 pa3MHOKECHHS U
pOCTa MHOTOKJIETOYHBIX OpraHu3MoB. OnpeensTs Meiio3 Kak
OCHOBY TIOJIOBOTO Pa3MHOKEHUSI MHOTOKJIETOYHBIX OPTaHU3MOB.
KiaccudummpoBats Tursl onToreHe3a. O1eHnBaTh BIUSTHUE
(hakTOpOB BHENIHEH Cpeibl Ha pa3BUTHE 3apoabiiia. OnpenensTh
YPOBHHU HpI/ICHOCO6J'IeHI/I$I opraHru3Ma K U3MCHIIOIUMCA
YCIOBUSIM.

OCHOBBI T€HETUKH.
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BbINyCKHHK HAYYUTCS:




OnpenensTs IJIaBHbIE 3a/1a4M COBPEMEHHOM I€HETUKHU.
Bb1aensaTe OCHOBHBIE METO/IbI UCCIIEOBAHMSI HACIIEICTBEHHOCTH.
OmnpenensaTb OCHOBHBIE IPU3HAKU (PEHOTHIIA M T€HOTHUIIA.
BbIABIATE OCHOBHBIE 3aKOHOMEPHOCTH HACJIEIOBaHUS.
BBISBIIATE aNTroOpuTM pelieHHs TeHeTHUeCKuX 3a7ad. OObACHATh
OCHOBHBIE I10JIOKEHUS XPOMOCOMHON TEOpUU
HacneAcTBeHHOCTH. OOBSCHATh XPOMOCOMHOE OTpe/ieTICHHE
110J1a ¥ HACJIeI0BaHUE NIPU3HAKOB, CLICTUICHHBIX C ITOJIOM.
Omnpenensats GopMbl U3MEHYMBOCTH. BBISBIIATE 0COOEHHOCTH
KOMOMHATUBHOM U (PEHOTUNINYECKON M3MEHUYMBOCTH. BBIABIATH
OCHOBHBIE METO/Ibl N3Y4YECHMSI HACIEICTBEHHOCTH YEJIOBEKA.
YcraHaBnIMBaTh B3aMMOCBSA3b N'€HOTHIIA YEJIOBEKA U €r0
3/10pPOBbBE.

I'eneTuka uenoBeka.

BbInycKHHUK HAYYUTCS:

BbISBISATE OCHOBHBIE METO/IbI U3yUEHMSI HACIIEICTBEHHOCTH
YyeJloBeKa. Y CTaHABIMBATh B3aUMOCBSI3b T€HOTHIIA YEJIOBEKA U
€ro 3/10pOBbE.

OCHOBBI CEJIEKIINA U OMOTEXHOJIOTHH.

BbinyckHHK Hay4uTCsi:

Omnpenenars rJIaBHbIE 33a4U U HAIIPaBJICHUSI COBPEMEHHON
CeJIEKIIMH. Bb11ensaTe OCHOBHBIE METOBI CeNleKIIMU. OLleHUBaTh
JOCTUKEHUS U NIEPCIIEKTUBBI Pa3BUTUSI COBPEMEHHON
OMOTEXHOJIOTMH. XapaKTepU30BaTh ITUUECKUE aCTIEKThI
Pa3BUTHS HEKOTOPBIX HAMPABIEHUH OMOTEXHOJIOTHH.

OBOJIIOIMOHHOE YUYEHHUE.

BbInNyCKHUK HAy4YuUTCH:

OnenuBats Bkian Y.JlapBuHa B pazBuTHe OMOJIOTHYECKUX HAYK
U POJIb ABOJIOIMOHHOTO YyueHUsl. OOBACHATh CYIIHOCTh
3BOJIIOLMOHHOTO MOX0/1a K U3yYEHUIO )KUBBIX OPraHU3MOB.
Beiensts cymiecTBeHHbIe pu3Haky Buaa. OOBACHATD
MONYJIALIMOHHYIO CTPYKTYpPY BUAa. XapakTepU30BaTh
MTONYJIALMIO KaK €IMHUILY 3BOJIOLMH. BBIIENATE CyIIIEeCTBEHHBIE
MPU3HAKK CTauil BUg0o0Opa3oBanus. Paznuuats GpopMel




BHI000pa3oBaHus. Paznudate U XxapakTepru30BaTh GOPMBI
00pbOBI 3a cymecTBoBaHke. OOBACHIATH MPUUHUHBI OOPHOBI 32
CyIlIecTBOBaHHE. XapaKTepPH30BaTh €CTECTBCHHBIH 0TOOP KaK
JBWKYIYIO crity 3Boitonind. OObSICHATH (OPMHPOBAHUE
MIPUCIIOCOOJICHHOCTH OPTaHU3MOB K CpeJie OOUTaHHUS.
OOBSACHATH CYIIIHOCTh OCHOBHBIX THITOTE3 O IPOUCXOXKICHUU
KHU3HH.

BO3HI/IKHOBCHI/IC H paSBI/ITI/Ie KHNU3HHU
Ha 3eMmire.

BbInyCKHHUK HAy4YUTCS:

OOBACHATH CYIIIHOCTh OCHOBHBIX THITOTE3 O IPOUCXOKACHUU
KHU3HH. BBIIENATH OCHOBHBIE ATAITBI B IIPOLIECCE BOZHUKHOBEHHUS
Y pa3BUTHS )KU3HU Ha 3eMII€.

B3anMocBs3u Opranu3MoB 1
OKpPYKaroIlen CpeIbl.
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BbINyCKHUK HAY4YUTCH:

Ornpenensarts riIaBHbIC 3a7a491 SKOJOTUU. BBIIEIsITh OCHOBHBIE
METOIbI DKOJIOTUYECKHUX UCCIICOBaHN. BeiaensaTs
CYIIECTBEHHBIC MIPU3HAKHU IKOJOTHICCKUX (DAKTOPOB U HX
BJIMSIHUE HA OpraHu3Mbl. OnpeieNsTh CylIeCTBEHHbIE TPU3HAKU
3KOJOrnYecKuX Hull. OnpenensiTh IPU3HAKU CTPYKTYPHOU
OpraHU3alUu NONYJIALIUNA. BBISBIATH TUIIBI B3aUMOAECHCTBUI
pa3HBIX BUAOB B dKOcUcTeMe. KinaccupuimpoBaTs 5KOCUCTEMBI.
BrigensTe cylecTBeHHbIC MPU3HAKY MTPOIIECCOB OOMEHa
BEIIECTB, KPYrOBOPOTA BEUIECTB M MPEBPALICHUI SHEPTUH B
sxocucTeMe. COCTaBIIATh IHINEBBIE CETU U ISH. Pa3uyars
THUIIBI TUIIEBBIX 1eneld. CpaBHUBATH IPUPOHBIC U
HWCKYCCTBEHHBIE YKOCHUCTEMBI, JI€TIaTh BHIBOJbI HA OCHOBE
CpaBHEHUA. AHATU3UPOBAThH U OLIEHUBATH MOCIIEICTBUS
JesATeTLHOCTH YeJIOBEKa B IKOCUCTEMaxX U Ouocdepe.

10.

3ader 1o Kypcy «buonorus»

11.

Ob6o0611aro1iee MOBTOPEHUE Kypca
«Ouonorus»




Hloacnumenvnasn 3anucka

PaGouas nmporpamma ydebHoro npeamera «buosiorus» B 5-9 kmaccax cocraBieHa B COOTBETCTBUU:

¢ TpeboBanmsiMu DenepaabHOr0 TOCYJapCTBEHHOTO CTaHAAapTa OCHOBHOTO OOIIEro 0O0pa3oBaHMs, YTBEP)KICHHBIM MPUKAa30M MUHHUCTEPCTBA
obpazoBanus u Hayku P® ot 17.12.2010 1. Ne 1897 (c usmenenusimu u gomonaeHusMu oT 26.11.2010 Ne 1241, ot 22.09.2011 Ne 2357, ot
18.12.2012 Ne 1060, ot 29.12.2014 Ne 1643, ot 18.05.2015 Ne 507),

¢ OcHOBHOI 00pa3oBaTeIBLHOM MporpaMMoi ocHoBHOT0 0011ero oopazoBanus ['bOY COIL Ne 4 r.0. Yanaesck,

¢ yae6ubM 1anoMm [BOY COILLNe4 r.o.YanaeBck

¢ IIporpammoii kypca Oumonormm mns 5-9 kmaccoB st oOmeoOpasoBarenbHbIX yupexaenuid (aBrop B.B. Ilaceunmk k yueOnukam B.B.
[Taceunuk. buonorus 5-6 knacc. buonorus. 7 knacc. buonorus. 8 knacc. buomorus. 9 xiacc)

Yy4yeOHUKU:

B.B. INaceunnk,C.B. Cymaroxun, I'.C. Kanmunona, 3.1". "'anontok. buonorust 5-6 xmace — M: IIpoceemenue, 2019
B.B. Ilaceunuk,C.B. CymaroxuHn, I'.C. Kanunosa. buonorus 7 knacc — M: Ilpocsemenue, 2017

B.B. ITaceunwnk, A.A. Kamenckuid, I'.I". llIBenioB.buonorus 8 kitacc - M: Ilpoceemenne, 2018

B.B. [laceunuk, A.A. Kamenckuit, I'.I". llIBertoB. buonorus 9 xnace - M: «IIpocsemenuey, 2019

Pabouas nporpamma 1o npeamety «bronorus» opueHTHpOBaHa Ha yJanuxcst 5-9-bIX KIIacCoB. YPOBEHb H3yUCHHUS MTpeIMeTa — 0a30BBIN.

Knacc Yacoe ¢ nHeoenio Yacoe 6 200
5 kmacc 1 35
6 kacc 1 35
7xnacc 1 35
8 kiacc 2 70
9 knacc 2 70
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