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IHosicHuTe IbHAS 3aNIMCKA

[Iporpamma 1o O61oOIOTUM Ha YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs COCTAaBIICHA Ha OCHOBE
TpeOOBaHUI K pe3yJibTaTaM OCBOCHHUS OCHOBHOW 00pa30BaTEIbHOW MPOrpamMMbl OCHOBHOTO OOIIETO
obpazoBanusi, mpexacraBieHHbIx B DPI'OC 00O, a Ttaxxke denepaqbHOW paboueld MporpaMMbl
BOCTIUTAHHUS.
[Tporpamma no 6uosioruu HampasieHa Ha GOPMHUPOBAHKE €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH O0YYAIOLIMXCSl M OPraHU3aLUI0 N3y4eHHsI OMOJIOTHH Ha JeSTeIbHOCTHON
ocHOBe. B mporpamme no 61M0J0Tuu YYUTHIBAIOTCS BOZMOXKHOCTH y4eOHOT0 IpeiMeTa B
peanuzanuu Tpedoanuii ®I'OC OO0 k mIaHUPyEeMBbIM JIUYHOCTHBIM U METANpPeIMETHBIM
pe3ynbTartaM o0yueHus, a TaK)Ke peaanu3alus MeXIPEIMETHBIX CBsI3€ eCTeCTBEHHO-
Hay4YHBIX Y4EOHBIX MTPEAMETOB Ha YPOBHE OCHOBHOI'O 00IIIET0 00pa3oBaHuUs.

[IporpamMma opreHTHpOBaHA Ha peaTM3aIlNI0 B IICHTPE 00Pa30BaHMs €CTECTBEHHOHAYIHOMN
Y TEXHOJIOTUYECKOU HarpaBieHHOCTel «Todka poctay, coznanHoro Ha 6aze MKOY
«Yepxkacckomnopeuenckass COLL» ¢ menbio pa3BUTUS y 00y4aromuxcs
€CTECTBCHHOHAYYHOU, MaTeMaTUYECKON, HH()OPMAITMOHHOW TPaMOTHOCTH, (HOPMHUPOBAHHS
KPUTUYECKOTO U KPEATUBHOTO MBIIIJICHUS, COBEPILIEHCTBOBAHUS HABBIKOB
€CTECTBEHHOHAYYHOW U TEXHOJOTHYECKON HAMPABICHHOCTH, & TAK)KE JJIA MPAKTUYECKOM
0TpaboTKH yueOHOro MaTepuaia 1o yueOHsIM npeameram «Dusnkay, «XumMus»,
«bunonorus, «Texnonorus». Ha 6aze nentpa «Touka pocta» obecrieunBaeTCsl pean3arus
00pa3oBaTeNbHBIX MPOIPAMM €CTECTBEHHOHAYUYHOU U TEXHOJIOTUYECKOM
HaIpPaBJIEHHOCTEH, pa3padOTaHHBIX B COOTBETCTBUH C TPEOOBAaHUSIMU 3aKOHOJIaTEILCTBA B
cdepe obpazoBaHus U ¢ yuéToM pekoMeHaanuii deaepanbHOro omnepaTopa yaeOHOTO
npenmeta «buonorusy. ObpazoBaTenbHas IPorpaMMa Mo3BOJISIET HHTETPUPOBATH
peanr3yeMble 371eCh OJIXObI, CTPYKTYPY M COJIep)KaHUe MPH OpraHu3alud 00ydeHUs
Ouosioruu B S5-9kaccax, BRICTPDOGHHOM Ha 0a3e Jr00ro W3 JAOCTYHHBIX y4eOHO-
meroanyecknx komriekcoB (YMK). Hcnonb3oBanue obopynoanus 1eHtpa «Touka
pocTay MO3BOJISIET CO3aTh YCIOBHSL:

JUTS PaCUIUPEHUs COACPKAHUS IIKOJIbHOTO OMOJIOTHYECKOT0 00pa30BaHMs;

JJIS1 ITOBBIIIICHU S IMO3HABaTEIILHOM aKTUBHOCTHU o6yqafom1/1xc;1 B CCTCCTBCHHOHaquOﬁ O6J'IaCTI/I;

JUISL Pa3BUTHUA JIUYHOCTH peOeHKa B Ipoiecce o0yueHust OMOJIOTHH, ero cocoOHOCTEH,
(dbopMUPOBaHUS U YIOBJIETBOPEHUS COIIMAIEHO 3HAUUMBIX HHTEPECOB U MOTPEOHOCTEH;

IUTsE pabOTHI C OAAPEHHBIMH IKOJIBHUKAMH, OPTaHU3AIMH UX Pa3BUTHS B PA3ITUIHBIX
obyacTsax o0pa3oBaTeNbHON, TBOPUECKON JAEATEILHOCTH.

[Tpumensist undpoBsie 1a00paTOPUU HA YPOKaX OMOIOTHH, YUallHecs] CMOTYT BBIIOJIHHUTD
MHO>KECTBO JTAOOPATOPHBIX PaObOT U SKCIIEPUMEHTOB IO MPOTrpaMMe OCHOBHOM IIKOJIBL.

Cpok peanu3zaiy nporpaMMbl yaeOHoro npeamera «buomorus» - 5 er.

OO6miee yncao y4eOHBIX 9acoB 3a 5 jeT o0yuenus-274, 13 HUX

Ha OCBOEHME NporpaMmsl B 5 kilacce-14ac, Bcero 34uaca

B 6 ximacce 1 gac, Bcero 34 gaca

B 7 kiacce-1 vac, 1 U3 4acTu popMupyemMoil yuacTHUKaMH 00pa30BaTeIbHBIX OTHOLICHUN BBIJCIICH
JIOTIOTHHUTENIBHO 1 yac, Bcero 68 gacos

B 8 Kitacce-2 yaca, Bcero 68 yacos

B 9 ximacce-2 gaca, Bcero 68 gacon

utoro B MKOVY «Uepxkacckomnopeuenckas COILL» obriee uncno yueGHbIX yacoB 274.



ey u 3aMa4YM usyuenus OHOJIOTUM HA CTYIIEHH OCHOBHOI'O OOILIEr0 00pa30BaHUsl, U3JI0KEHHBIE
B NOSICHUTENbHOU 3amucke K [IpumepHon nporpamme Ha ocHoBe dDenepanbHoro I'ocymapcTBeHHOTO
O6pazoBarensHoro Crangapra OOO. Yuebnsiii mpeamer «buosnorus» crnocodcTByeT GOpMUPOBAHUIO
y oOyyaromuxcst yMeHHsl 0e3011acHO HCIONB30BaTh JIabopaTopHOE 00OpyIOBaHHE, B TOM YHCIE C
UCNONb30BaHuEeM Lu(ppoBoro obopynoBanus uHeHTpa «Touka pocTay», NMPOBOAUTH HCCIEIOBAHMS,
aHaATM3UPOBATh MOJIYYEHHBIE PE3yJbTAThl, MPEICTABIATh U HAYYHO apryMEHTHPOBATH IOTYyYCHHBIE
BbIBOZIbI. OHU (POPMUPYIOTCS HA HECKOJIBKUX YPOBHSIX:

JINYHOCTHOM

-COMAIM3aNMsA O0yJ4aeMbIX KaK BXOXICHHE B MHUDP KYJIbTyphl W COLMAIBHBIX OTHOIICHHH,
oOecrieunBaroniee BKIOUYEHHE 00yJalONIUXCsl B Ty WIM HHYIO TPYIITY WIH OOIIHOCTh — HOCUTEIS ee
HOPM, [IEHHOCTEH, OCBaMBAEMBIX B IIPOLIECCE 3HAKOMCTBA C MHUPOM KMBOM MPUPO/IBI;

-npuodIIeHHe K MO3HABATEILHON KYyIbType KaK CHCTEME ITO3HABATEJIBHBIX (HAYYHBIX) IIEHHOCTEH,
HaKOIIJICHHBIX O0IECTBOM B cpepe OMOTOTHUECKON HAYKH.

buonornueckoe o6pazoBaHue MPU3BaHO 00ECIICUUTh:

-OPHEHTANMIO B CHCTEME MOPAIbHBIX HOPM U IIEHHOCTEH: MPU3HAHUE BBICOKOM LIEHHOCTH KU3HH BO
BCEX MPOSBICHUSIX, 3I0POBBS CBOETO M JPYTHX JIIOJEH; 3KOJOTMYECKOE CO3HAHWE W BOCHHUTAHHE
JTI00BU K IPUPO/IE;

-pa3BUTHE IIO3HABATEIbHBIX MOTHBOB, HAIPABICHHBIX HA IOJIYyYCHHE HOBOTO 3HAHUSA O >KUBOH
NpUpOJie, MO3HABATEIbHBIX KAa4eCTB JIMYHOCTH, CBA3AHHBIX C YCBOGHHEM OCHOB HAy4YHBIX 3HaHUM,
OBJIaJICHUEM METO/IaMH HCCIIeIOBAHUS TPUPOABL, (POPMUPOBAHNEM HHTEIUICKTYAIbHBIX YMCHUH;
-OBJIaJleHHe KJIIOYEeBBIMU KOMIIETEHTHOCTAMHU: Y4e€OHO-II03HABATENbHBIMU, WH(POPMAIMOHHBIMH,
[ICHHOCTHO-CMBICJIOBBIMH, KOMMYHHKAaTHBHBIMH;

-popMupoBaHHe Yy OOyYalOMUXCA TIO3HABATEIBLHON KYJbTYPhl, OCBaMBaeMOW B MpOIEcCce
MO3HABATENIbHON JIEATENbHOCTH, U 3CTETUYECKONW KYJIbTYpbl KaK CIIOCOOHOCTH K 3MOLMOHAIBHO-
[IEHHOCTHOMY OTHOILICHHIO K O0BEKTaM KUBOU TPUPOJIBI.

MeTanpeaMETHOM. OBJIaieHHe COCTABJISIONIMMU UCCIIEN0BATEILCKON U POEKTHOMN JEATENBHOCTH;
-yMeHHe paboTaTh C pa3HbIMU MCTOUYHHKAMH OMOJIOTHYECKON MH(OpMAIK: HaXOAUTh HH(POPMAIIUIO
B Pa3IMYHBIX HCTOYHHMKAX, AHAIM3UPOBATH M OICHUBAaTh, IPEOOpa3OBHIBATH M3 OIHOW (opmbl B
ApYry1o;

CIIOCOOHOCTh BBIOMpATH IIETIEBBIE M CMBICIOBBIE YCTAHOBKM B CBOMX NCHCTBHSIX M IIOCTYIKax IO
OTHOILEHHIO K KUBOU IPUPOJE, CBOEMY 3/I0POBBIO;

-yMeHHe HCIOJb30BaTh PEYEBBIC CPEICTBA JUISI AMCKYCCHH, CPaBHHBATh DPAa3HBIE TOYKU 3PEHHS,
OTCTaMBaTh CBOIO MO3UIIMIO;

[IpeIMETHOM: BBIIEIEHHE CYIIECTBEHHBIX TPU3HAKOB OHOJIIOTHYECKUX OOBEKTOB (OTIHYUTETHHBIX
MIPU3HAKOB KMBBIX OPTaHU3MOB: KJIETOK, PACTCHH, TpPHOOB, OaKTepuii);

-co0.101eHne Mep poUITAKTUKY 3a00JIeBaHUH, BBI3BIBAEMBIX PACTCHUSMU, TPUOAMH U PACTCHUSMU;
-KkJaccupukanus-onpeeseHue MPUHAJISKHOCTH OHOJIOTMYEeCKUX OOBEKTOB K OINpeeseHHOM
CHUCTEMATUYECKOU IpyIIIE;

-00bsICHEHUEe PO OMOJIOTUH B MIPAKTUUECKON JESATENIbHOCTH JIFOJIEH, POJIM Pa3IUYHBIX OPraHU3MOB B
JKU3HU YEIIOBEKA;

-pa3uyue Ha Ta0IMIIAX YacTel U OPraHOUI0B KJIETKH, CheOOHBIX U AJOBUTHIX IPUOOB;

-CpaBHeHHE OMOJIOTUYECKUX 0OBEKTOB , YMEHHE JIeIaTh BHIBOJIBI HA OCHOBE CPaBHEHMUS;

-BbIsIBJIEHUE TTPUCIIOCOOICHHUI OPraHu3MOB K cpejie OOUTaHUS;

-OBJIaJIeHHEe METOJAaMH OWOJIOTMYECKON Haykw: HAONIOJEHWE U  ONHCaHWEe, MOCTaHOBKA
OMOJOTUYECKHUX IKCIEPUMEHTOB U 00BSICHEHHE UX PE3YJIbTaTOB;

Kypc Ouomorum 5 xiacca sBIsSETCS TPONEACBTHYECKHM, B XOJIE€ OCBOCHHUS €ro COJEpKaHUs Yy
oOyJaronuxcst GOPMHUPYIOTCSI DJIEMEHTAPHBIE TPEJICTABICHUS O PACTEHUSAX, Tpubax M OaKTEpHsIX, UX
MHOT000pa3uM, POJM B MPUPOJE U KU3HU dYeloBeka. Omupasich Ha ITH TPEICTABICHUS, YIUTEIb
Ouosoruu B 5 Kjacce MOXKET MPUCTYNUTh K U3YYEHHIO MHOTOOOpas3us >KUBOM MPHUPOABI U METOAAM
Ouonornueckord Hayku. OOydarommecs Y3HAIOT, YeM KHUBash MPHUPOJAA OTIMYACTCS OT HEXKHBOIA;
nojiyyaT oOIIMe TMpEeACTaBIEHUS O CTPYKType OMOJOrMYecCKUX HayK, €€ HCTOPUU U MEeTojax




uccienoBanus. Ilo3HakomsTcsl ¢ LapcTBaMM SKMBOW TNPUPOABI, CPENaMU JKHU3HHU, HPABCTBEHHBIMU
HOpPMaMu U MPUHLIUIAMH OTHOLICHMS JIIOAEH K MPUPOJE, MOTydyaT CBEACHHUS O KIETKe, TKaHIX U
OpraHax >KHMBBIX OpraHM3MOB, pacIIUpPAT 3HaHUA OO0 HUX YCJIOBUSAX KHM3HH U pa3zHOOOpa3uH,
pacrpoCcTpaHeHUH U 3HAYCHUH OaKTepHid, TprOOB U PaCTCHUI.
B 6—7 xnaccax oOyyaromuecs Moxy4aoT 3HaHHUsI O CTPOCHHH, )KU3HEECSTEIbHOCTH U MHOT000pa3un
pacTeHHii U KUBOTHBIX, IPUHLUIIAX UX KIacCU(DUKAINK; 3HAKOMSTCS C SBOJIIOLIMEH CTPOEHUS )KUBBIX
OpPraHU3MOB, B3aMMOCBSI3bI0 CTPOCHUS M (DYHKIIHI OPraHOB U UX CUCTEM, C MHAWBUYAIbHBIM
Pa3BUTHEM U 3BOJIOLMEN pacTeHUI U )KUBOTHBIX. OHU y3HAIOT O IPAKTHYECKOM 3HAYEHUU
OMOJIOTMYECKUX/3HAaHUH KaK HayYHOH OCHOBE OXPaHBI IPUPO/IbI, IIPHUPOIOTIONIB30BAHMS,
CEJIbCKOXO035UCTBEHHOTO MMPOU3BOJICTBA, MEIULIMHBI U 3/IPaBOOXPAHEHUS, OMOTEXHOJIOTUH U
oTpacieil IMPOW3BOACTBA, OCHOBAHHBIX Ha MCIIOJIb30BAaHUH OMOJIOTUYECKHX CUCTEM.
B 8 knacce oOyuaroiuecs Ioay4yaroT 3HaHUS O YeJIOBEKE KaK O OMOCOIMAbHOM CYILECTBE, €ro
CTaHOBJICHUH B IIPOLIECCE AaHTPOIIOTeHe3a U (POPMUpPOBaHMS COLMANBHOM cpenbl. Onpenenenue
CUCTEMAaTUYECKOTO MOJIO0KEHUS YeJI0BEKa B PAY KUBBIX CYILIECTB, €T0 FT€HETHUECKask CBA3b C
KHUBOTHBIMH TPEAKAMHU TO3BOJISIIOT YYAIIUMCS OCO3HATh €IMHCTBO OMOJIOTMYECKUX 3aKOHOB, UX
MPOSIBJICHUE Ha Pa3HBIX YPOBHAX OPTaHU3alMM, TMOHATH B3aMMOCBSA3b CTPOCHUS U (YHKIUI OPraHOB
U CUCTEM U yOeIUTHCS B TOM, UTO BHIOOP TOT'O MJIM HMHOTO CLIEHApUs TIOBEACHUS BO3MOXKEH JIMIIb B
ornpeAenéHHBIX TpaHUIlax, 3a MpeesiaMi KOTOPBIX TepsSETCsl BOJIEBOM KOHTPOJIb U MPOIECCHl UAYT 1O
OMOJIOTMYECKUM 3aKOHAaM, HE 3aBHCAIIMM OT BOJIX Jitojieil. Takum 06pa3zom, BBIOOP MEXY 310pOBBIM
00pa3oM XKU3HU U TeM, KOTOPbIH BelET K O0JIe3HU, BO3MOXKEH JIMIIL Ha HadallbHOM 3Tane. Otciona
CJIeZlyeT BaKHOCTh 3HAHUN O CTPOCHUU M (DYHKIIMSIX YEIOBEUYECKOTO Tena, O (hakTopax,
OJIaronpHUATCTBYIOIIUX 3/I0POBBIO YEJIOBEKA U HapyIIaomuX ero. MeTo sl CaMOKOHTPOJIS,
CIOCOOHOCTH BBISIBUTH BOBMOXKHBIE HAPYILICHHS 3I0POBbs U BOBpEMs 00paTUThCA K Bpauy, OKa3aTh
IpU HEOOXOIMMOCTH JJOBpAa4eOHYIO MOMOIIb, OTKa3 OT BPEAHBIX MPUBBIYEK BaKHBIH IIIar K
COXPAHEHHIO 37I0POBbsI U BEICOKOH paboTocrocoOHOCTH. B Kypce yaensercs 600abpIioe BHUMaHUE
CAaHUTAPHO-TUTUEHUYECKOU CITy)k0€, OXpaHe MPUPOTHOMN Cpebl, TNYHON TUTHEHE.
Bxuttouenue cBeieHuil 1o NMCUXOJIOTHH TTO3BOJIUT O0Jiee pallMoHaIbHO OPraHu30BaTh yueOHYIO,
TPYAOBYIO, CHOPTUBHYIO JI€ATEIBHOCT U OTIBIX, JIETYe BIHCATHCA B KOJUIEKTHB CBEPCTHUKOB U CTATh
JMYHOCTBIO.
B 9 knacce 00001matoTcsi 3HaHUS O KU3HU U YPOBHSIX €€ OpraHu3aliy, pacKpbIBalOTCS
MHPOBO33PEHYECKHE BOIIPOCHI O MPOUCXOKICHUN M Pa3BUTHH KU3HHU Ha 3emiie, 00001aroTcs u
YIIyOIsIFOTCS TOHATHS 00 YBOJIIOLIMOHHOM Pa3BUTUU OpraHn3MoB. O0ydaromuecs mojiyqyaroT 3HaHUS
OCHOB IIUTOJIOTUH, T€HETUKHU, CEJIEKIIUH, TEOPUH IBOJIIOLUH.
[ToryueHHbIe OHMOOTHYECKUE 3HAHUS CITYKaT OCHOBOM NMPHU pacCMOTPEHUH 3KOJIOTUU OpPTraHu3Ma,
HOMYJSINH, OMOIIeH03a, Onochepbl 1 00 OTBETCTBEHHOCTH YEJIOBEKa 32 JKU3Hb Ha 3eMIle.
OO6yyaronuecs JOMKHBI YCBOUTH U MPUMEHSThH B CBOEH JESATEIbHOCTH OCHOBHBIE MOJI0XKEHUS
OMOJIOTUYECKON HAYKH O CTPOSHUH U )KU3HEICITEIbHOCTH OPTraHU3MOB, UX UHIAUBHUYyaTIbHOM H
HCTOPUYECKOM PAa3BUTHUH, CTPYKTYpE, O YHKIIMOHUPOBAHUH, MHOTOOOPa3UH 3KOJIOTUYECKUX CUCTEM,
UX U3MEHEHUH I10]1 BIUSHUEM JIEATEIbHOCTH Y€JI0BEKa; HAYUUThCS IPUHUMATh 3KOJIOTMYECKH
IIPaBUJIbHbIE PEIICHUs B 00JaCTH MPUPOAONOIb30BaHUS.
ConepxaTenbHblii cTaTyc mporpamMMbl — 0azoBas. OHa ompenenseT MHHUMAIbHBIA 00BeM
coJiep’kaHusl Kypca OMOJIOTHH JUIsi OCHOBHOM IIKOJIBI U MpeHAa3HaueHa JUIsl pealn3aluy TpeOoBaHHiA
@I'OC BTOpOTO MOKOJICHUS K YCIOBUSAM M Pe3yJIbTaTy 00pa30BaHuUs 00yYarOIUXCs OCHOBHOW HIKOJIBI
10 OMOJIOTUH COTIIACHO YUYEOHOMY TUIaHy MYHUIIMITAILHOTO 00IIIe00pa30BaTEIHbHOTO YUPEIKICHHUS.
JlaHHas mporpaMma COCTaBJIeHa ISl pealn3alnuu Kypca 6uosiorus B 5-9 kiaccax,
o0uieo0pa3oBaTeabHON HanpaBlieHHOCTH J{71s mpruoOpeTeH s MPaKTUYECKUX HABBIKOB U MOBBIILICHUS
YPOBHSI 3HaHUH B pabouyro MporpaMmy BKIIOUYEHBI Ja0OpaTOpHbIE U IPaKTUYeCKue padoThl. bombias
4yacTh Ja0OPATOPHBIX U MPAKTHUECKUX pabOT ABISAIOTCSA dTarlaMi KOMOMHUPOBAHHBIX YPOKOB U MOTYT
OLICHUBATHCS 110 YCMOTPEHUIO YUUTENS.
JIis TeKy1ero TeMaTu4eckoro KOHTPOJISl M OLICHKH 3HAHUN B CUCTEME YPOKOB TPEAYCMOTPEHBI B
KOHIIE KaXI0H TeMbl 0000MIAI0IINEe YPOKH.
[Ipu opranuzanuu ydeOHO-NIO3HABATENBHON  AESITENBHOCTU MpeArojaraercs pabdora ¢
TeTpaasMu ¢ mevyaTHoil ocHoBoi: [laceunuk B.B. buonorusi. bakrepun, rpu6sl, pacrenus: Pabouas
TeTpaab. 5 Ki1.- M.: [lpoda, 2015t, «MHOTOOOpa3ne MOKPHITOCEMEHHBIX paCTEHUN) - 6 Kiacc, 7 Kiiacc-



B.B. Jlatromun, B.A. Illankus, «KuBotHsie», 8 knacc — J.B. Komnecos, P.JI. Mam, U.H. benses,
«buonorus. Yenosek», 9 kiacc- B.B.ITaceunuk, A.A. Kamenckuii, E.A. Kpukcynosn, ['.I'. IlIBeros-
M.: Ipoda.

HoBu3na nmaHHOW mporpamMMbl ONpENeNseTcs TEeM, YTO Mepell KaXJAOW TEeMOW [1aHO KpaTKoe
COJlep’)KaHHWE YPOKOB TIO TeMe, MPOMUCaHbl TPEOOBAaHUA K TPEAMETHBIM M METanpeaIMETHBIM
pe3yabTaTam.

Cucrema ypoKoOB COpPHEHTHpOBaHAa Ha (HOPMHpPOBAHHE AKTUBHON JTUYHOCTH, MOTHBHPOBAHHOW K
camMo00pa3zoBaHuIo, 00JafaroIeld TOCTATOYHBIMU HABbIKAMHU U TCUXOJOTMYECKMMH YCTaHOBKaMH K
CaMOCTOSITEILHOMY TIOMCKY, OTOOpY, aHalu3y M UCIHOJIb30BaHUIO WH(GOPMAILUU, BIIAJCIONICH
OCHOBAMH MCCJIE0BATEIbCKON 1 MPOEKTHOMN JAEATEILHOCTH.

[Ipu opranumszamuu mpouecca oOydeHHs B pakax MaHHOW WPOrpaMMBbl  MPEAINONAraeTcs
OPUMEHEHHEM CIEAYIOIUX TMEeAarorn4eckux TEeXHOJNOTUH OOydeHHUs: TEXHOJOTUS Ppa3BUTHUA
KPUTHYECKOTO  MBIIUICHUS,  KEWC-TEeXHOJIOTUS,  Y4eOHO-HMCCIIeNoBaTeNbcKasi W MPOEKTHas
NeSITeNIbHOCTD, NpobJieMHbIe YpOKU. BHEypouHas nesTeIbHOCTh IO MPEAMETY MperycMaTpuBaeTcs B
dbopMax: SKCKypCUH, HHIUBUYaTbHO - TPYIIIOBBIC 3aHSATHS.

[IpomexxyTouHasi aTTeCTanys MPOBOIUTCSA B COOTBETCTBUU C YcTraBoM OV B GopMe KOHTPOIHLHOTO
TecTUpoBaHus. [laHHas mporpaMMa MMeEeT OTIMYUTEIbHBIE OCOOEHHOCTH B CPaBHEHUH C aBTOPCKOM
MPOTPaMMOit
5 kracce
Ha temy «KnetouHnoe crpoenne opranuzMoB» BMecTo 10 yacoB 0TBeIeHO-9 4acoB,
Ha TeMbl «L{apcTBo GakTepuu. LlapcTBo rpubhl» 0TBEEHO 8 4acoB,
Ha n3ydenue teMbl «llapctBo pacrenus» orBoautcs 10 yacos.
6 Kiacc
Ha temb1 «CTpoenne 1 MHOTO0Opa3ue MOKPHITOCEMEHHBIX pacTeHUN»- 14
«OKu3nb pactenuiin-11 yacos
«Knaccuduxanus pacTeHUN»-5 4acoB
«[Ipupoanabie coobmecTBa»-4 yaca

B 7 knacce oTim4ust OT aBTOPCKOM MPOrpaMMBbI:

| —BKJIFOYEHUE 3JIEMEHTOB SBOJIIOLIMOHHBIX 3HAHUHM MTPU 3HAKOMCTBE C CUCTEMAaTHUYECKUMU TpyHIaMu
JKUBOTHBIX C LIETIBIO ONPEAEIICHNs 3aKOHOMEPHOCTEN MMPOUCXOKIACHUS U PA3BUTHSI,
2 — U3MEHEHUs B MPAKTUYECKOWU YaCTH POrPAMMBI, CBSI3aHHBIE C:
a) MaTepualibHBIM obOecrieueHneM KabrHeTa Onooruu (3aMeHa HEKOTOPBIX J1a00paTOPHBIX padoT Ha
JIEMOHCTPALIHIO),
0) HEBO3MOXKHOCTBIO ITPOBEJCHUSI HEKOTOPBIX SKCKYPCHI B Ue€pTE HIKOJIBI.

B 8 xnacce otnuuMsi OT aBTOPCKOW MTPOTPaMMBI:

1- BBeZIeHbI KOHTPOJIHHO-00001IAIOIINE YPOKU MO HECKOJIBKUM TEMaM;
2- gacTh 1a00paTOPHBIX PabOT BBIMIOIHSAETCS JOMa, HEKOTOPHIE paOOThI IEPEHECEHBI HA BHEYPOUHbIE
3aHATUS.
B 9 knacce oTiiMuuu OT aBTOPCKOI;

l.M3MEeHEHO KOJIMYECTBO YacoB Mo pasnaeiam; «Beaenue»-2 daca, «KneTtounslii ypoBeHb»-15 yacos,
«Opranu3MeHHbIN YpOoBEHb»-15 4acoB, UCKIIIOUEHA SKCKYPCHsI Ha T€0JIOTHYECKUN pa3pes, B CBSI3U C
HEBO3MOKHOCTBIO €€ POBEACHUS.
Jlnst peasin3aluy mporpaMMbl o 6MoJIOruu B 5-9 Kiaccax UCTONb3yeTcsl y4eOHO — METOANYECKHMA
KOMIUJIEKT :
1. B.B. Ilaceunuk buonorus. bakrepun, rpudbl, pacteHus. 5 Kiacc.

B.B. Ilaceunuk bruonorus.MHaoroo6pasne moKpeITOCEMEHHBIX paCTEHUHN. 6 Kitacc.
B.B. Jlattomun, B.A. Ilankun. buonorus. JKuporHkle . 7 Kiacc.
H.B. Konecos, P.JI. Mam, 11.H. benses. buonorus. Yenosek. 8 knacc.
B.B. Ilaceunuk, A.A. Kpukcynos, B.I".IlIgeroB. buonorusi. Beenenue B o0mryto 6uonoruto. 9
KJIacc.

Nk WD



IInanupyembie pe3yJabTAThl 0CBOEHHS Y4eOHOI0 NMpeaMeTa

JlesITensHOCTh YT B 00y4eHUN OUOJIOTHH JOJKHA OBITh HAIIPaBlieHA HA TOCTHKEHUE
00yYJaIOIIUMUCS CICTYIOINUX JTUYHOCTHBIX PE3yJIbTaTOB:
-3HAaHUE OCHOBHBIX MPUHIIUIIOB U MPaBUJI OTHOIIEHHUS K KUBOI MPUPOJIE, OCHOB 3I0pOBOT0 00pa3a
YKU3HU 3]I0pPOBhE-cOEpErarouX TEXHOJIOTHl;
-c(pOpMUPOBAHHOCTD [M03HABATEIbHBIX UHTEPECOB U MOTHUBOB, HAPaBJICHHBIX HA U3YYEHHUE KUBOU
MPUPO/IBI,
-OBJI/ICHUE WHTEIIEKTYaIbHBIMI YMEHUSIMU (JI0Ka3bIBaTh, CTPOUTD PACCYKIIECHUS, aHAIM3UPOBATbD,
CpaBHUBATD, JIeJaTh BEIBOJBI U JP.)
-C()OPMUPOBAHHOCTH ACTETUUECKOI0 OTHOIICHHUS K )KUBBIM 00bEKTaM U JI0OBH K MPUPO/IE.

JIMYHOCTHBIE Pe3yJbTAThI 00yUYeHU st

OO0yyaromuecs JOKHBIL:

— HCIBITHIBATh YYBCTBO F'OPJIOCTHU 32 POCCUNCKYIO OMOJIOTHYECKYIO HAyKY;

— 3HATh IIpaBUJjla IOBEACHUA B IIPUPOE;

— MOHUMAaTh OCHOBHBIE ()aKTOPbI, OIPEAEIISIONINE B3aUMOOTHOIIIEHHSI YeJI0OBEKa U TPUPOIbI;
— YMETb pEaln30BbIBATh TEOPETUUECKUE TTO3HAHUS HA MTPAKTHUKE;

— MOHUMAaTh COLUAIbHYIO 3HAYMMOCTb U COJIEpKaHUE MPOQecCcHii, CBA3aHHBIX ¢ OMOJIOTHE;
— HCIBITHIBATH JIFOOOBB K MIPUPOJIC;

— MPHU3HABATh MPABO KAXKIOr0 Ha COOCTBEHHOE MHEHHUE;

— HPOABIIATE TOTOBHOCTH K CAMOCTOATCIIBHBIM IMOCTYIIKaAM U [[GﬁCTBHSIM Ha 6.]1211“0 IIpUPOABI;
— YMETh OTCTanBaTh CBOIO TOUKY 3pEHHUS;

— KPUTUYHO OTHOCHUTHCA K CBOUM IMOCTYIIKaM, HCCTH OTBECTCTBCHHOCTD 3a MOCJICACTBUSA,

— YMETh CIyLIATh U CIBIATh APYroe MHEHUE.

MeTanpeaMeTHble pe3yJabTAThl 00yUeHUs

OO0y4arommecsi 0JKHbI yMeTh:

— COCTaBJIIATH IJIaH TEKCTA;

— BIIQJICTh TAKUM BHJIOM HM3JIOKCHHS TEKCTa, KaK TOBECTBOBAHHC;

— I0/1 PYKOBOJICTBOM YUHUTEJsI IPOBOJUTH HETIOCPEICTBEHHOE HAOII0/IEHUE;

— TI0J] pyKOBOJICTBOM YUHUTEIs1 OOPMIISATH OTUET, BKIIOYAIONIUI OMMCaHUE HAOIIOJCHHS, €T0
PE3yNbTaThl, BHIBOIBI,

— HOJy4aTh OMOJIOTUYECKYI0 HH(POPMAITUIO U3 Pa3IMYHBIX HCTOYHHUKOB;

— ONPEACNIATh OTHOIICHHS 00BEKTa C IPYTUMHU 00bEKTaMU;

— OTIpeNeNATh CYIIECTBEHHbIC PU3HAKU 00BEKTA.

— aHaIM3UPOBATh OOBEKTHI [0 MUKPOCKOIIOM;

— CpaBHUBATh 0OBEKTHI 0] MUKPOCKOIIOM C X M300paKCHUEM Ha PUCYHKAX U OMPEACTIATh
ux;

— o(opMIIATH pe3ybTaThl Ja00opaTOpHOl paboThl B paboueii TeTpaau;

— paboTaTh C TEKCTOM M WJLTIOCTPAIUSAMU YICOHUKA.

— paboTaTh ¢ yueOHUKOM, paboyeil TeTpaabio U AUJAKTHUECKUMHI MaTepUalaMu;

— COCTaBJISATh COOOIICHHUS Ha OCHOBE O0OOOIIECHUS] MaTepHaia ydeOHUKAa U JTOTIOJHUTEIHHON
JTUTEPATYPHI.

— BBINIOJIHATSH J1a0OpaTOpHbIE PadOTHI O] PYKOBOJICTBOM YUHUTEIIS;

— CpaBHUBATh MPEJCTABUTENEH pa3sHBIX TPYII PACTEHHI, EIaTh BEIBOIBI HA OCHOBE
CpaBHEHUS,

— OLIGHUBATh C ICTETHUECKON TOYKHU 3PEHUS MPEACTABUTEICH PACTUTEIFHOIO MHPA;

— HaXO0AUTh UH(OPMAIIHIO O PACTCHUSAX B HAYYHO-TIONYJISIPHON JIUTEpaType, OMOIOrMYECKIX
CJIOBApsX U CIPAaBOYHUKAX, aHATM3UPOBATh U OLIEHUBATh €&, IEPEBOAUTH U3 OIHOI (OPMEI B



JPYTyo.

IIpenmeTHble pe3yJbTaThl 00yYeHHUs

OO6yyaromuecs JOMKHbBI 3HATH!

— 0 MHOT000pa3uM KUBOW MPUPOIBI;

— mapcTBa XuBou npuposl: bakrepun, ['pudsl, Pacrenus, KuBoTHbIE;

— OCHOBHBIE METO/IbI UCCIICIOBAHMS B OMOJIOTUU: HAOIIOIEHUE, SKCICPUMEHT, H3MEPEHHE;

— MPU3HAKHU KUBOTO: KJIIETOUHOE CTPOEHHUE, MUTaHHUE, IbIXxaHHe, OOMEH BEIIECTB,

pa3ApakuMoCTh, POCT, Pa3BUTHE, Pa3MHOXKCHUE;

— 9KoJIOTHYECKHuE (HaKTOPHI;

— OCHOBHBIE Cpe/Ibl OOUTaHUS )KUBBIX OPTaHU3MOB: BOJIHAS CPEJIa, HA3EMHO-BO3TyIITHAS

cpena, moYBa Kak cpeqa oOuTaHusl, OpraHu3M Kak cpesia OOUTaHMS;

— mpaBmiIa paboThl C MEKPOCKOIIOM;

— MpaBWJIa TEXHUKHU 0€30MacHOCTU IIPU MPOBEICHUHU HAOIIOACHH 1 1a00paTOPHBIX OIMBITOB

B KaOuHeTe OUOJIOTHH.

— CTpOEHUE KJIETKHU;

— XMMMYECKHI COCTaB KJIETKH;

— OCHOBHBIE MPOIIECCHI JKU3HENEATEIbHOCTH KIETKH;

— XapaKTepHBIC MPU3HAKU PA3TUYHBIX PACTUTEILHBIX TKaHEH.

— OCHOBHBIE METO/bI U3yUEHUSI PACTEHU;

— OCHOBHBIE TPYNIBI PacTeHUN (BOJOPOCIH, MXH, XBOIIH, TIAYHBI, TAIOPOTHUKH,

rOJIOCEMEHHBIE, IIBETKOBBIE), UX CTPOCHUE U MHOT000pasue;

— 0COOEHHOCTH CTPOSHHS U )KU3HECITEIbHOCTH JTUIIAHHUKOB;

— poJIb pacTeHuid B Onocdepe 1 )KU3HU YEIOBEKa;

— MPOUCXOKICHUE PACTCHUN U OCHOBHBIC ATAIbl PA3BUTHS PACTUTEILHOTO MHPA.
OO6yyaromuecs JOMKHBI YMETh:

— OTIpEeNeNATh NOHATHUS «OUOJIOTUS», «IKOJIOTUSY, «Orochepay, «11apcTBa KUBOK

MPUPOABLY, «IKOJOTHYECKHE (PaKTOPBI;

— OTJINYATh KUBBIC OPTaHU3MBI OT HEKUBBIX;

— M0JIb30BAThCS MPOCTHIMU OMOJIOTHYECKUMU MPUOOpPaMH, UHCTPYMEHTaAMH U

00opynoBaHUEM;

— XapaKTepu30BaTh Cpeibl OOUTAHUSI OPraHU3MOB;

— XapaKTepU30BaTh IKOJIOTUIECKUE (PaKTOPHI,

— MPOBOAUTH ()EHOJOTHIECKUE HAOTIOACHUS;

— co0ur01aTh MpaBuiia TEXHUKH O€30MaCHOCTH MIPU MPOBEACHUH HAOIIOACHUN 1

71a00paTOPHBIX OIBITOB.

— JaBaTh OOIIYIO XapaKTePUCTHKY PACTUTEIHHOTO 1IapPCTBA;

— OOBSACHATH POJIb pacTeHU Onocdepe;

— JJaBaTh XapaKTEPUCTUKY OCHOBHBIM TPYIIaM pacTeHUil (BOAOPOCIH, MXH, XBOIIIH,

IJIayHbl, TAIOPOTHUKH, TOJIOCEMEHHBIE, IIBETKOBLIE);

— OOBSACHATH IPOUCXOKICHNUE PACTEHUI U OCHOBHBIE ATAIBI PA3BUTHS PACTHUTEIHLHOTO

MUpa.— ONPEIENATh MOHSITUS: «KJIETKa», «000JI0YKay, « MUTOIIA3May, «SIAPOY,

(GIIIPBIIITKOY, «BAKYOIH,

« TUTACTUJBDY, «XJIOPOILIACTBI», «IIMUTMEHTBI», «XJIOPOGUILTY;

— paboTaTth ¢ JYMON U MUKPOCKOTIOM;

— FOTOBUTH MUKPOIIpenapaThl U pacCMaTpUBATh UX MO MUKPOCKOIIOM;

— pacro3HaBaTh pa3IUYHbIC BUIBI TKAHEH.

— J1aBaTh OONIYIO XapaKTEPUCTUKY OaKTEepUsIM U rprbdam;

— OTNINYaTh OAKTEPUH U TPUOBI OT IPYTHX KUBBIX OPTAHU3MOB;

— OTJIMYaTh CheIOOHBIC TPUOBI OT STOBUTHIX;

— OOBSICHATH POJIb OaKTEpHii U TPUOOB B PUPOJIE U )KU3HU YETIOBEKA.



----IIPOBOJIUTH OMBITHI (JJAOOPATOPHBIE SKCIIEPUMEHTHI) C UCIIOIH30BAHNEM aHATIOTOBOTO

nabopaTopHOTo 000pymoBaHMs U MG poBoro odopymaoBanus (eHTp «Touka pocTay ).

B pe3ynbraTe nzyuenus Kypca OMOJIOTHH B OCHOBHOM IIIKOJIE:

BbIMycKHMK HayduTCs TOJb30BAaThCS HAyYHBIMM METOJAaMH Ul PAaCIO3HAHUS
Ouosornyeckux MmpoOsieM; JaBaTh HAaydHOE OOBSCHEHHE OMOJIIOTMYECKUM  (haKTam,
mpoueccaM, SBJIEHUSM, 3aKOHOMEPHOCTAM, HX POJIM B JKU3HU OPraHU3MOB H
YelOBeKa; TMPOBOAUTH HAOMIOJEHUS 32 IKUBBIMH OOBEKTaMH, COOCTBEHHBIM
OpPraHU3MOM; OIUCHIBATH OHOJIOTUYECKUE OOBEKTHI, MPOLECCHl U SBIICHUS; CTABUTDH
HECJIOKHBIE OMOJIOTHYECKHUE YKCIIEPUMEHTHI M UHTEPIIPETUPOBATH UX PE3YIbTATHI.
BbimyckHMK ~ OBNajieeT  CHUCTEMOM  OWOJIOTMYECKUX  3HAaHMM —  MOHSTHIMH,
3aKOHOMEPHOCTSIMH, 3aKOHAMHU, TEOPHUSMU, UMEIOLITUMU BaKHOE
o0mieo0pa3oBaTebHOE M [IO3HABATENbHOE 3HAUYEHUE; CBEACHUAMU IO HCTOPHH
CTaHOBJICHUS] OMOJIOTHH KaK HayKH.

BBITTYCKHUK OCBOWT OOIIME TPHEMBI: OKa3aHWs IEPBOM IMOMOIIH;, PAIMOHATILHOMN
OpraHM3alliyl TpPyla U OTAbIXA, BBIPAIMBAHUS W PA3MHOXKECHHS KYJIbTYPHBIX
pacTeHHii W JOMAIIHUX >KUBOTHBIX, YXOJa 3a HUMHU; IpOBeIEHUS HAOMIOACHUN 3a
COCTOSIHHEM COOCTBEHHOTO OpraHu3Ma; IpaBuia paboThl B KaOMHETE OMOJIOTHH, C
OMOJIOTMYECKUMHU TTPHUOOpPaMU M HHCTPYMEHTAMH.

BrIMyCcKHUK TPHOOpPETET HABBIKU HCIOIH30BAHUS HAYYHO-TIOMYJISIPHOM JIUTEPATYpPhI
no OWOJOTMM, CIPABOYHBIX MaTepHaioB (Ha OyMaXHBIX U JJICKTPOHHBIX
HOCHTEJISIX ), pecypcoB MIHTepHETa MPpH BHIMOTHEHUN YU4eOHBIX 3a/1a4.

BLIHYCKHI/IK IMOJIYYHUT BO3MOKHOCTb HAYUHUTHCA:

* OCO3HAHHO WCIIOJIH30BaTh 3HAHWUS OCHOBHBIX IPABUJI MOBEICHUS B MIPUPOJE U OCHOB
3JI0pOBOTO 00pa3a >KU3HU B OBITY;

e BBIOMpaTh IEJCBBIC M CMBICJIOBBIC YCTAaHOBKHM B CBOMX JCHCTBHSX H IOCTYITKAaX
M0 OTHOIIEHHIO K )KHBOU IPHUPOJIC, 3I0OPOBBIO CBOEMY M OKPY>KAIOIIHNX;

* OpHUEHTHPOBATHCA B CHCTEME II03HABATEIBHBIX IIEHHOCTEH — BOCHPHHHUMATH
uH(pOpMaIIMI0 OHOJOTUYECKOTO COJEpKaHUs B HAYYHO-TIOMYJSIPHOW JHUTEpaType,
cpencTBax MaccoBoit mHbopmaruu u MHTEpHET-pecypcax,

KPUTHUYECKH OIICHUBATH MOJYYECHHYI) HH(OpMAIHIO, aHATH3UPYS €€ COJEp)KaHuEe U
JlaHHBIE 00 UCTOYHUKE MH(POPMAITIH;

* Cco31aBaTh COOCTBEHHBIC MHCHMEHHBIE W YCTHBIE COOOMICHHS O OMOJOTHYECKHX
SBIICHUSAX M TPOIECCaXx Ha OCHOBE HECKOJIbKHX HWCTOYHUKOB HWH(pOpPMAIUH,
COMPOBOXAATh BBICTYIUICHHE NPE3CHTAMEH, YYHUTHIBAsS OCOOCHHOCTH AYAUTOPHH
CBEPCTHHKOB.

JKuBble opraHn3mMbl

BrinmyckHuk Hayuurcs:

*  BBIICITH CYIIECTBEHHBbIC TPU3HAKK OHOJOTHYECKUX OOBEKTOB (KIETOK U
OpPTraHWU3MOB PAaCTCHHM, )KUBOTHBIX, TPUOOB, OAKTEpHUii) U MPOIIECCOB, XapaKTEPHBIX IS
JKUBBIX OPTaHU3MOB;

* apryMEHTHpOBATh, MPHBOAMTH JIOKA3aTEILCTBA POJACTBA PA3IMYHBIX TAaKCOHOB
pacTeHuil, KUBOTHBIX, TPHOOB 1 OaKTepuii;

* apryMeHTHpOBaTh, NPHUBOIUTH JOKA3aTENbCTBA PA3JIMYUN PACTEHHH, KHUBOTHBIX,
rpubOB U OaKTepuit;

* OCYHIECTBJIATH KJIACCH(PUKAIMIO OUOJOTHYECKUX OOBEKTOB (pacTeHUH, )KUBOTHBIX,
OakTepuii, TpUOOB) Ha OCHOBE OMPENCICHUS WX TMPUHAIICKHOCTH K OMpeAeICHHOM
CHCTEMaTUYECKOU TpyIIIie;

*  packpeiBaTh pOJIb OHWOJOTMM B TPAKTHUYECKON NEATENBHOCTH JIIOJACH; pOJb
pa3IMYHBIX OPTaHU3MOB B JKU3HU YEIOBEKA;



* OOBSICHATH OOIIHOCTh TPOHMCXOXKICHHUS ¥ SBOJIOIUM CHCTEMAaTHYECKUX TPYIII
pacTeHuil W >KMBOTHBIX Ha IMPHMEPaxX COIOCTABICHHUS OMOJIOTMYECKHX OOBEKTOB;

* BBISBIIATH MPUMEPHI U PACKPBIBATh CYITHOCTh MPUCIOCOOIEHHOCTH OPTaHU3MOB K
cpene oouTaHus;

* pa3nIuyaTh MO BHENIHEMY BHUAY, CXEMaM H OIHCAHUSM peallbHbIe OMOIOTHYECKUE
OOBEKTHl ~ HWJIM WX  HW300paXeHWs,  BBIIBIATH  OTJIMYUTENBHBIC MPHU3HAKH
OMOJIOTHYECKUX 00BEKTOB;

* CpaBHMBATh OHOJIOTHYECKHE OOBEKTHI (pacTeHHSs, >KMBOTHBIC, OaKTepuu, rpuObI),
MPOIIECCHl JKU3HENEATEIBPHOCTH; JIeNlaTh BBIBOABI W YMO3AKIIOYCHHS Ha OCHOBE
CpaBHEHHS,

* YCTaHaBIMBaTh B3aUMOCBSI3U MEXKIYy OCOOCHHOCTSMHU CTPOCHHUS U (QYHKIUSIMU
KJICTOK ¥ TKaHEH, OpTraHOB M CUCTEM OPTaHOB;

*  HCMIOJB30BaTh METOJbl OMONOTUYECKOW HAyKW: HaONoJaTh W ONHUCHIBATH
Ouosornyeckre OOBEKTHI M TIPOIECCHI; CTABHTh OWOJOTHYECKUE SKCIIEPUMEHTHI H
OOBSCHATH UX PE3YIbTATHL;

* 3HATh M APTYMEHTHPOBATH OCHOBHEIC ITPABHJIA IOBEICHUS B IIPHPO/IE;

* aHAIM3UPOBATh M OIICHUBATH IMOCIEACTBHUS JEATEIHHOCTH YEIOBEKAa B MPHPOJE;

* ONWCHIBATh W  KCIOJIb30BaTh MPHEMbl  BBIPAIIMBaHUS ¥ Pa3MHOXKCHUS
KYJIBTYPHBIX PACTCHHI U JIOMAIIHUX )KUBOTHBIX, YXOJa 32 HUMH;

* 3HATh U COOJIO/IATh MTpaBUjIa paboThl B KAOMHETE OMOJIOTHH.

BBIHYCKHI/IK IMOJIYYHUT BO3MOKHOCTb HAYUUTBCA:

* HaxoAWUTh MH(MOPMAIMIO O PACTEHUAX, )KUBOTHBIX Ipubax M OaKkTepHUsx B HAYYHO-
HOMYJSIPHOM  JuTeparype, OHOJIIOTMYECKUX CJIOBapsX, CIpaBOYHMKAX, VIHTepHeT
pecypce, aHAIM3UPOBAaTh U OLEHHUBATH €€, MEPEBOAMTH M3 OJHOU (JOPMBI B APYTYIO;
*  OCHOBaM MCCJIENOBATEIbCKOW U IPOEKTHOW JAEATENBHOCTH 10 M3YYECHUIO
OPraHM3MOB  DPA3JIUYHBIX  [APCTB  JKMUBOM  MHPUPOJIBI,  BKIIOYas  YMEHHUS
(GopMynHupoBaTh 33a4M, IPEACTABIATh padOTy Ha 3alUTY U 3aIlUIIATh €€.

* HCMOJIb30BaTh IMPHEMbI OKa3aHWsS TMEpPBOW MOMOIIM HpPU OTPABICHUU SAJOBUTHIMU
rpubaMu, sITOBUTHIMM PACTEHHUSIMH, YKYCaxX JKUBOTHBIX; paOOThl C ONpEAEIUTEIIMU
pacTeHuil; pa3MHOXEHHS U BBIPAIIMBAHUS KYJIbTYPHBIX DPAaCTeHHMH, YXOAOM 3a
JIOMAIIIHUMU )KUBOTHBIMH;

* OPUEHTHUPOBATHCS B CHUCTEME MOPAJIbHBIX HOPM U IIEHHOCTEH I10 OTHOIICHHIO K
00BEKTaM JKUBOW HpPUPOAB! (MPU3HAHHME BBICOKOM LIEHHOCTH >KU3HHM BO BCEX €€
NPOSIBICHUSX, 3KOJIOIMYECKOE CO3HAHHME, SMOLMOHAIBHO-IIEHHOCTHOE OTHOIIEHHE K
00BeKTaM KMBOM TIPUPOJIBI);

*  OCO3HAaHHO HCIIOJIb30BaTh 3HAHMS OCHOBHBIX IPABWJI TOBEACHUS B IPUPOJE;
BBIOMpATh LIEJIEBbIE M CMBICIOBBIE YCTAHOBKM B CBOMX JEHCTBHUAX M IOCTYIKax IO
OTHOLIEHUIO K KUBOW MPUPOJE;

* CO37aBaTh COOCTBEHHbIE IIMCBMEHHBIE W YCTHBbIE COOOIIEHHUS O PacTEHUsX,
KUBOTHBIX, OaKkTepHss U rpubax Ha OCHOBE HECKOJIBKMX HMCTOYHUKOB MH(pOpPMALUH,
COIIPOBOXKJATh BBICTYIUICHHE IIpPE3€HTALMEH, YYUThIBas OCOOCHHOCTH ayIUTOPHU
CBEPCTHHKOB;

* pa0oTaTh B IpylIe CBEPCTHUKOB IPHU PEIICHUH T03HABATEIbHBIX 3a/1a4 CBA3aHHBIX C
U3y4eHHEM OCOOCHHOCTEHl CTPOEHUS M JKU3HENEATENbHOCTH PACTEHHH, XHBOTHBIX,
rpuboB u OakTepuil, MIAHUPOBATH COBMECTHYIO JIEATEIBHOCTh, YYUTHIBATH MHEHHE
OKPYXKaIOIIMX M aJIeKBaTHO OLIEHMBATh COOCTBEHHBIN BKJIAJ B I€ATEIbHOCTD TPYIIIHL.



YenoBek M ero 3A0POBLC

BrInyckHUK Hay4YuTCS:

* BBIJICIAATH CYNICCTBEHHBIC MPU3HAKH OMOJIIOTUYECKUX OOBEKTOB (JKHBOTHBIX KIIETOK
M TKaHeW, OpraHoB M  CHCTEM OpraHOB  4YEJIOBEKa) ©  TPOIECCOB
KHU3HEICATEIIbHOCTH, XapaKTEPHBIX JIJIsl OpraHU3Ma YeJI0BEKa;

*  ApPryMEHTHPOBATh, MPUBOJAUTH JOKA3aTEILCTBA  B3aUMOCBSI3M YEJIOBEKa U
OKpYKarlollle cpebl, pOACTBA YEJIOBEKA C )KUBOTHBIMU; 135

* apryMEHTHPOBATh, MPHUBOIUTH OKA3aTEIhCTBA OTIUYHMIA YEIIOBEKA OT )KHUBOTHBIX;
* apryMEHTUPOBaTh, MPUBOAUTH JOKA3aTEIbCTBA HEOOXOJUMOCTH COOIIIOJICHHUS MEp
npodunakTuku  3a00JE€BaHMI, TpaBMaTU3Ma, CTPECCOB, BPEAHBIX IPUBHIYEK,
HApYIICHUST OCAHKH, 3PEHHs, CIyxa, MHPEKIMOHHBIX U MPOCTYAHBIX 3a00JICBaHUN;

* OOBSACHATH HBOJNIOLMI0O BUJa YeNnoBeK pa3yMHBIM Ha MPUMEPAX COMOCTABICHUS
OMOJIOTHYECKUX 00BEKTOB U APYTHX MaTePUATBHBIX apTe(aKToB;

* BBISBJIATH NPUMEPHl M TOSCHATH MPOSIBICHHWE HACICICTBEHHBIX 3a00JIeBaHUN Y
YeNoBeKa, CYIIHOCTh IPOILECCOB HACIEACTBEHHOCTH M M3MEHUMBOCTH, MPUCYIICH
YeIIOBEKY;

* pa3nMyaTh MO BHEIIHEMY BHUJIY, CXEMaM M OIHCAHUSAM peallbHbIe OMOJIOTHYECKHE
O0BEKTHl (KJIETKM, TKAHU OpraHbl, CUCTEMbl OPraHOB) WJIH WX HU300paKCHHUS,
BBISIBIISITH OTJIMYUTEIIBHBIC TPU3HAKH OMOJIOTHYECKIX OOBEKTOB;

* CpaBHUBATh OMOJOTHYECKHE OOBEKTHI (KJIETKH, TKaHU, OPTaHbl, CHCTEMbI OPTaHOB),
NPOIIECCHl JKU3HENCITEIBHOCTH (MMTaHHWEe, JbIXaHWe, OOMEH BEIIECTB, BBIICICHUE H
Ip.); AeTaTh BBIBOABI U YMO3aKIIFOUCHUSI HA OCHOBE CPaBHEHMUS;

* YCTaHABIMBATh B3aWMOCBS3M MEXIY OCOOCHHOCTSIMH CTPOCHHUS U (YHKIHSIMHU
KJIETOK M TKaHEW, OPTaHOB U CHCTEM OpPTaHOB;

*  WCHOJB30BaThb METOJBl OHMOJIOTMYECKON HAayKW: HAONIONaTh H  OIHCHIBATH
OMonoruveckre OOBEKTHI M MPOIECCHI; MPOBOIUTH HUCCICIOBAHUS C OPraHHU3MOM
YeNoBeKa U OOBSICHATH MX PE3YJIbTaTh;

* 3HATh W APryMEHTHPOBATh OCHOBHBIC NPHUHIIUIBI 3J0POBOTO oOpa3a KU3HH,
palMoHATFHOW OpPTaHU3aIMK TPYIa U OT/AbIXA;

* aHAIM3UPOBATh M OIICHUBATH BIUSHUE (PAKTOPOB PHUCKA HA 3I0OPOBHE YEJIOBEKA;

* OIKCHIBATH M MCIIOJIB30BATh IPUEMBI OKa3aHUsI IEPBOI ITOMOIIIH;

* 3HATh U COOMIONATH MpaBuiIa paboThl B KaOMHETE OMOJIOTHH.

BLIHYCKHI/IK IMOJIYYHUT BO3MOKHOCTb HAYUHUTHCA:

* OOBICHATH HEOOXOIMMOCTh MPHUMEHEHUS TEX WM WHBIX MPHUEMOB IMPHU OKA3aHUU
nepBoid  J0BpaueOHOM MOMOLIM TMpPU  OTPABICHUSAX, OXKOrax, OOMOPOKEHUSX,
TpaBMax, CIIAaCCHUH YTOMAIOIET0, KPOBOTCUCHUSX;

* HaXxOAWUTh MH(OPMALIMIO O CTPOEHUH M >KU3HEIEATEIHHOCTH 4YEJIOBEKa B HAy4YHO-
MOMYJISIPHON  UTeparype, OWOJIOTMUYECKUX CJIOBapsiX, CIpaBOYHUKAx, MHTepHET-
pecypce, aHaIM3UPOBaTh M OIEHUBATh €€, MEPEeBOJUTh U3 OIHOU (OPMBI B IPYTYIO;
* OPUEHTUPOBATHCS B CHUCTEME MOPAJIbHBIX HOPM M LEHHOCTEH IO OTHOILIECHHUIO K
COOCTBEHHOMY 3/I0POBBIO U 3[JOPOBBIO APYTUX JIIOJIEH;

* HAXOIUTh B Y4eOHOH, HAYYHO-TIOMYJISApHOW JuTeparype, HHTepHeT-pecypcax
uH(popmaruo 00 opraHu3Me yejaoBeka, O(GOpPMIIITH €€ B BUJE YCTHBIX COOOIIEHUN U
JTOKJTaJI0B;

* aHaJIM3UPOBATH U OLICHUBATH IIEJIEBBIC U CMBICIOBbIE YCTAHOBKU B CBOMX JEHCTBHSIX
U TOCTYNKaxX MO OTHOUICHUIO K 3JI0POBBIO CBOEMY U OKPYKAIOIIMX; MOCIEICTBUS
BIIUSHUS (paKTOPOB PUCKA HA 3JOPOBBE UEIOBEKA.

* co3JaBaTh COOCTBEHHBIC IHMCHMEHHBIE U YCTHBIE COOOIIEHHS 00 opraHu3Me
YyelloBeKa W ero  JKM3HEAESITeNIbHOCTM Ha OCHOBE HECKOJIBKUX HCTOYHHKOB



uHpOpMALIUK, CONPOBOXKAATh BBICTYIUICHHE IpEe3eHTAalMEeH, YUUThIBass OCOOCHHOCTH
ayJIUTOPUU CBEPCTHUKOB;

* paboTaTh B IpylIe CBEPCTHUKOB IPHU PEIICHUH IM03HABATEIbHBIX 3a/1a4 CBA3AHHBIX C
OCOOEHHOCTSIMM ~ CTPOGHHUS M JKM3HEICATEIbHOCTHM  OpraHu3Ma 4YeJOBEKa,
IJIAHUPOBAThb COBMECTHYIO JCATEIIBHOCTb, YYUTHIBATH MHEHUE OKPYKAIOIMMUX U
a/IeKBaTHO OLIEHUBaThb COOCTBEHHBIM BKJAaJ B JESITEIbHOCTb IPYIIIHIL.

OO01ue 61oNIOrHUecKre 3aKOHOMEPHOCTH

BrinmyckHuK Hayuurcs:
*  BBUICNATH CYIIECTBEHHBIC TMPU3HAKA  OWOJOTHYECKHX  OOBEKTOB  (BHUA,
9KOCHUCTEMBI, OWochepbl) W TMPOIECCOB, XapaKTEPHBIX I COOOIIECTB JKHUBBIX
OpPTaHHU3MOB;
*  apryMEHTUPOBaTh, MPHUBOAUTH JIOKA3aTEIbCTBA HEOOXOJUMOCTH  3alllUTHhI
OKpYKarolleu Cpebl;
* apryMEHTUPOBATh, MPHUBOJIUTH JOKA3aTEIbCTBA 3aBUCHUMOCTH 3/0pPOBbsI YeIOBEKa
OT COCTOSIHUSI OKPYKAIOIEH Cpe/ibl;
*  OCYIIECTBIATH  KJAacCHU(UKAIMIO  OWOJOTUYECKMX OOBEKTOB HAa  OCHOBE
OTIpeNIeNIeHNs MX TMPUHAICKHOCTH K ONPEeICHHON CUCTEMAaTHYeCKOH rpymie;
*  pacKkpblBaTh pOJIb OHOJOTUU B MPAKTUYECKOM JIESATENbHOCTH JIOJCH; poiib
Ouonornyeckux OOBEKTOB B  MNPUPOJE W OKU3HM  4YEJOBEKa;  3HAUYCHHE
OMOJIOTMYECKOTO pa3HOOOPa3us ISl COXpaHeHUsT OMocdephl;
* OOBACHATH OOIIHOCTh TMPOMCXOXJEHUS M SBOJIOLUU OPraHU3MOB Ha OCHOBE
COTIOCTaBJICHUS OCOOEHHOCTEH X CTPOEHUS M PYHKIIMOHUPOBAHUS;
* OOBSICHATHP MEXaHW3MBI HACIEJACTBEHHOCTH U W3MEHYMBOCTH, BO3HHUKHOBEHUS
MPUCTIOCOOICHHOCTH, MTPOIIECC BUI000pa30BaHUS;
* pa3nu4YaTh MO BHEIIHEMY BHJy, CXeMaM M ONHCAHHIM pealbHBIE OMOIOTHYECKUE
O0OBEKTHl ~ MIM  HMX  HU300paKeHWs,  BbIABISAS  OTJIMYMTENbHbIE IPU3HAKU
OMOJIOTHYECKUX 00BEKTOB;
* CpaBHMBaThb OMOJOTMYECKHE€ OOBEKTBI, TMPOLECChl; JAeNaTh BBIBOABI U
YMO3aKJIIOUECHHUSI HA OCHOBE CPaBHEHUS;
* yCTaHaBIMBATh B3aUMOCBSI3U MEXKIY OCOOCHHOCTSMHU CTPOCHUS U (QYHKUUIMU
OpraHOB U CHCTEM OPraHoOB;
*  HCMOJb30BaTh METOJbl OMOJIOTMYECKOW HAayKu: HaOmoJaTh W ONHUCHIBATH
OMoJOruYecKre OOBEKTHl M IPOILECCHI; CTAaBUTh OHMOJIOTHYECKHE AKCIEPHUMEHTHI H
OOBSACHATH UX PE3YIbTATHI;
* 3HATh M AapPryMEHTUPOBAaThH OCHOBHBIC TMpaBuja TOBEACHUS B MPHPOJE;
AQHAJIM3UPOBATH U OLIEHUBATH MOCJIE/ICTBUS JACSTEIbHOCTH YEJIOBEKA B IPUPOJIE;
* ONUCHIBAaTh H HWCIOJNH30BaTh TMPUEMBI  BBIPAIMBAHUS U  Pa3MHOKEHUS
KYJIBbTYPHBIX PAcTEHUH M JOMAIIHMX >KMBOTHBIX, yXOJla 32 HHMHU B arpoleHo3ax; *
HaXoJuTh B Yy4eOHOW, HaAy4HO-TIOMYJIAPHOM JjuTepatype, WHTepHET-pecypcax
nH(pOpMaIKIO 0 KUBOM TPHUPOJE, OPOPMIATE €€ B BHJEC MUCHbMEHHBIX COOOIIECHUH,
JIOKJIA/I0B, pedepaTos;
* 3HATh U COOJIO/IAaTh MTpaBujIa paboThl B KAOMHETE OMOJIOTHH.

BrITyCKHUK TTOTYYUT BO3MOKHOCTh HAYIUTHCS:
*  TIOHMMaTh  JKOJOTMYECKHe  MpoOJemMbl,  BO3HUKAIOINIME B  YCJIOBHSX
HEPALMOHAITBHOTO TPUPOJIOTIONH30BAHMS, U ITyTH PEIICHUS ITHX TPOOIIEM;
* aHaJIM3UPOBATH U OLICHUBATH IIEJIEBBIC U CMBICIOBbIE YCTAHOBKU B CBOMX JEHCTBHSIX
U TIOCTYNKax I0 OTHOIIECHHIO K 370POBBIO CBOEMY M OKPYKAIOUIMX, IOCIEICTBUS
BIIMSHUS (PaKTOPOB PUCKA HA 3[J0OPOBBE UEIOBEKA,
* HAXOIUTh MH(POPMALMIO MO Bompocam oO0mIeld OHOJOrMHM B HAYYHO-IIOMYJISIPHOMN
JauTepaType,  CHEUAIU3UPOBAHHBIX  OHMOJIOTMYECKUX  CJIOBapsiX, CIPaBOYHUKAX,
WNHuTepHeT pecypcax, aHAIM3UPOBATh U OLICHUBATH €€, IEPEBOAUTh U3 OJHOW (HOPMEI B
APYTYIO; 3
* OPUEHTHPOBATHCS B CHUCTEME MOPAJIbHBIX HOPM U IIEHHOCTEH I10 OTHOILEHHIO K
00BeKTaM KUBOH IPUPOJIBI, COOCTBEHHOMY 3J0POBBIO U 3J0POBBIO APYTUX JIHOJCH



(HpI/ISHaHI/Ie BBEICOKOI HCHHOCTHU JKHU3HU BO BCCX €€ IPOABIICHUAX, SKOJIOTHUICCKOC
CO3HAHHWE, YMOIMOHAIBHO-IIEHHOCTHOE OTHOIIEHHE K OOBEKTaM >KUBOI MMPHUPOIBI);

¢ CO3aaBaThb COGCTBGHHBIG IMUCbMCHHLBIC U YCTHBIC COOGH_IGHI/IH 0 COBPCMCHHBIX
npobieMax B 0O0JacTH OWOJOTMM M OXPaHBl OKPYXaIomed cpeapl Ha OCHOBE
HECKOJBbKUX NCTOYHHUKOB I/IH(bOpMaI_[I/II/I, COIIPOBOKIAATH BBICTYIIJICHUC
Npe3eHTAIMeH, YIUTHIBast 0COOCHHOCTH ayJIUTOPUH CBEPCTHUKOB;

* paboTaTh B IpylIe CBEPCTHUKOB IPHU PEIICHUH MO3HABATEIbHBIX 3a/1a4 CBA3AHHBIX C
TEOPETUYCCKUMHA W TPAKTHUYECKUMH TpoOieMaMd B 00JacTH MOJEKYJISPHOM
6I/IOJ'IOFI/II/I, I'CHCTUKU, OKOJIOTHH, 6I/IOTGXHOHOFI/II/I, MEOUIINHBI U  OXpPaHbI
OKpYKalolie cpelbl, IIAaHUPOBAaTh COBMECTHYIO NESTEIBbHOCTh, YYUTHIBATH MHEHHE
OKpY’Karomux U aICKBATHO OLICHHUBATDH CO6CTB€HHBII>'I BKJIaZ B ACATCIBbHOCTD I'PYIIIIbI.



COIEPKXAHUE YYEBHOTI'O IIPE/IMETA

(mpakTHUYecKas 4acTh y4eOHOTO CoJIepKaHus IIPEeAMETa YCHIIeHA MaTePHATbHOTEXHUYECKOH 0a30it
nenTpa «Touka pocTay , HCIIOIB3yeMOTO JIJIsl peaau3alui 00pa3oBaTeNbHBIX IPOrpaMM B paMKax
MpenoaBaHusi OMOJIOTHH )

I. buoJsorusi — HayKa o0 )KUBOIl pUpoOIE

[Tonsitue o xu3Hu. [IpusHaKu KUBOro (KJIETOYHOE CTPOCHHE, MUTAHUE, JbIXaHHE, BbIACICHUE,
pocT u apyrue npuzHaku). OObEKTHI )KUBOW M HEXKUBOU MPUPOIBI, UX CpaBHEHHE. JKUBas v HEKUBas
NpUPOJIa — €AUHOE LIEOE.

buonorus — cuctema Hayk o kuBoW mpupose. OCHOBHbIE pa3fenbl Ouonoruu (OoTaHUKA,
300JI0THSI, SKOJIOTHS, IIUTOJIOTHS, aHaToMusI, pu3nonorus u apyrue pasaensi). [Ipodeccun, cBszaHHbIe
¢ Ouonoruei: Bpay, BeTepuHap, IMCUXO0JIOT, arPOHOM, KUBOTHOBO U Jipyrue (4—5 mpodeccuii). CBszb
OuoslormM C JAPYrMMH Haykamu (MaTemaTuka, reorpadus u aApyrue Haykw). Ponap Oumonornm B
MO3HAHUH OKPYKAIOIIETO MUPA U IPAKTHUECKOM eATEeThHOCTH COBPEMEHHOTO YEJIOBEKA.

Kabuner 6uonoruu. [IpaBusa noseaenuss u paboThl B KabWHETe ¢ OMOIOTHUECKUMH pUOOpaMu
U UTHCTPYMEHTaMHU.

buonoruueckue TepMHHBI, MOHATUS, CUMBOJBL. McTouHuku Ononormueckux 3HaHud. [lomck
uH(pOpMAllMM C UCHOJIB30BAaHUEM PA3IMYHBIX HUCTOYHUKOB (HAYYHO-TIOMYNISpHAS JIHTEpaTypa,
CIPaBOYHMKH, VIHTEpHET).

2. MeToabl H3yYeHUs KUBOI PUPOABI

Hayunbpie MmeToAbl H3y4yeHHsS KHUBOM NpPUPOIbI: HAOIIOJACHHE, OSKCIEPUMEHT, OIHCaHUE,
n3Mepenue, knaccudukanus. [IpaBuia paboThl C yBETUUUTETHHBIME MPUOOPAMH.

Merton onucanus B Ouonoruu (HariasAHBINA, CIOBECHBIN, cxematwueckuil). Meron u3MepeHus
(MHCTpYMEHTHI U3MepeHus). HabmroieHne u 3KCepuMEeHT KaK BEeIyIIne METObI OMOJIOTHH.

Jlabopamopuwvie u npaxmuueckue padoomot

N3yuenne nmabopaTopHOro 0OOPYIOBAaHHUSA: TEPMOMETPHI, Bechl, dYamku l[letpu, mpoOupKw,
MeH3ypku. [IpaBuia paboTsl ¢ 060pyI0OBaHHEM B IIKOJIHHOM KaOWHETE.

O3HaKOMJIEHHE C YCTPOMCTBOM JIYIIbI, CBETOBOI'O MUKPOCKOIIA, TIPaBHIIa PA0OTHI C HUMHU.

O3HakOMJIEHHE C PAcTUTENbHBIMU M JKMBOTHBIMU KJIETKaMHU: TOMara M apOy3a (HaTypajibHble
npenaparbl), UHPy30pun Ty(penbKd u TUAPHI (TOTOBBIE MHUKPOMpPENaparbl) ¢ TOMOIIBI0 JYMbl U
CBETOBOI'0 MUKPOCKOTIA.

DKCKypcuu unu 6udeoIKCKypcuu

OBnazneHue METoJaMH U3y4eHUS )KUBOW TPUPO/IbI — HAOTIOJEHUEM U SKCIIEPUMEHTOM.

3. Opra"Husmsbl — TeJia ;KUBOW PUPOAbI

[Tonsitue 00 opranusme. JlosimepHple U siaepHble opraHu3Mbl. Kietka u €€ OTKpBITHE.
Knerounoe ctpoenue opranuszmoB. L{utomorus — Hayka o kierke. Kierka — HauMeHblIas eIuHUIIA
CTPOCHUSI U KU3HEIACATEIBHOCTH OPraHU3MOB. Y CTPOHCTBO YBEIHMYUTENBHBIX HPUOOPOB: JYyIbl U
MHUKpocKkona. CTpoeHHe KJIETKH MOJ CBETOBBIM MHKPOCKOIIOM: KJIETOYHAs 000JI0YKa, UTOIUIa3Ma,
ATPO.

OOHOKIIETOUHBIE U MHOTOKJIETOUYHbIE OpraHnu3Mbl. KiieTku, TKaHHU, OpraHbl, CHCTEMbI OPTraHOB.

XKuznenesarenbHOCTh OpraHu3MoB. OCOOCHHOCTH CTPOCHUS M MPOLIECCOB KU3HEACATEIBHOCTH Y
pacTeHuil, KUBOTHBIX, OaKTEpHil U TPHOOB.

CBolicTBa OpraHW3MOB: MUTaHUE, JbIXaHHUE, BbIIEICHHUE, ABM)KCHHUE, Pa3MHOXKEHHE, Pa3BUTHE,
pa3apakuMOCThb, MPUCTIOCO0IEHHOCTh. Opranu3M — eAMHOE 1IeII0e.



PasnooOpa3ue opranm3MoB W HX Kiaccu(pUKaius (TaKCOHbI B OHWOJIOTMH: I[apPCTBA, THIIBI
(oTHeNBI), KIACCHI, OTPSAAbI (MOPSAKU), CEMEWCTBA, POJIbI, BUABL. bakTepuun U BUPYCHl Kak (opmbl
KU3HU. 3HaYeHHe OaKTepHil U BUPYCOB B MPUPO/IE U B )KU3HH YEIIOBEKA.

Jlabopamopuwvie u npaxmuueckue padoomot

W3ydyeHrne KJIETOK KOXMIIBI 4YelIyd JyKa I[OJA JYHOo M MHKPOCKONOM (Ha mpuMepe
CaMOCTOSITENILHO MPUTOTOBIIEHHOTO MUKPOIIpErapara).

O3HaKOMJICHHUE C TPUHIIMIIAMUA CUCTEMATUKH OPTaHU3MOB.

Hab6nronenue 3a morpedieHneM BOJbI PACTEHUEM.

4. OpranusMbl 1 cpea OOUTAHUS

[Tonsitue o cpene oburtanus. BogHas, Ha3eMHO-BO31yIlIHAS, IOYBEHHAsI, BHYTPUOPTraHU3MEHHAs
cpenbl obutanus. IlpeacraButenu cpen obutanus. OCOOCHHOCTH cpen OOWTAaHHS OPraHU3MOB.
[Ipucnocobnenns opranu3MoB K cpenie oouTanus. Ce30HHbIE U3MEHEHHUS B )KU3HU OPTaHU3MOB.

Jlabopamopuvie u npakmuueckue padoomal.

BrisiBienne npucrnoco0aeHnid OpraHu3MoB K cpesie 00uTaHus (Ha KOHKPETHBIX TpUMeEpax).

IKcKypcuu uiu 6U0e0IKCKypcuu.

PactuTtenbHbIN 1 )KUBOTHBIN MUP POJHOTO Kpas (KpaeBelleHuE).

5. Ilpupoansbie cooduecTBa

[lonarue o mpupoaHoM cooOuiecTBe. B3auMOCBsA3M OPraHu3MOB B IMPUPOAHBIX COOOIIECTBAX.
[Tumessle cBsizu B cooOuiectBax. [luineBbie 3BeHbs, LeNM W ceTW nuTaHud. llpomsBoaurenw,
NOTPEOUTENN M pa3pyLIMTENU OPraHWYEeCKUX BEUIECTB B MPUPOIHBIX cooOluiecTBax. [lpumepsl
MPHUPOIHBIX COO0IIECTB (JIec, MPyYI, 03epO U APYTHE MPUPOIAHBIE COOOIIECTBA).

HckyccTtBeHHBIE COOOIIECTBA, MX OTIMYUTEIbHBIE TNPU3HAKM OT MPUPOAHBIX COOOIIECTB.
[TprunHBl HEYCTOMYMBOCTH MCKYCCTBEHHBIX CO00IIECTB. POib MCKYCCTBEHHBIX COOOIIECTB B YKU3HU
YeJIoBeKa.

[Ipupogusie 30HBI 3emin, ux oburarenu. Pnopa U dayHa TpUPOAHBIX 30H. JlanmamadTsl:
MPHUPOJIHBIC U KYJIbTYPHBIE.

Jlabopamopuwvie u npaxmuueckue padoomot.

N3yueHne MCKYyCCTBEHHBIX COOOINECTB M WX obOWTarenell (Ha mpuMepe akBapuyma M JIPYTUX
UCKYCCTBEHHBIX COOOIIECTB).

DKCKypcuu unu 6udeoIKCKypcuu.

W3ydeHue npupoAaHbIX cOOOIIECTB (Ha MpUMepe Jieca, 03epa, Mpyaa, JIyra U Ipyrux NpupoIHbIX
COOOIIIECTB.).

N3ydenune ce30HHBIX SBJICHUN B )KU3HU IMPUPOIHBIX COOOIIECTB.

6. 7KuBasi npupoaa u 4ea0BeK

W3MmeHeHus B NpUpoze B CBA3U C PAa3BUTHEM CEIBCKOIO XO34MCTBA, NPOM3BOJCTBA U POCTOM
YHCJICHHOCTH HaceleHus. BrusHue denmoBeka Ha KHUBYIO NPUPOAY B Xoae uctopuu. ['nmobanbHble
9KOJIOTUYECKHE MPOoOeMbl. 3arps3HEHNE BO3AYIIHONW M BOJHOM 000JIOYEK 3eMJIH, IMOTEpPH IMOYB, MX
npenorBpauieHue. [lytu coxpaHeHHs OHOJIOTMYECKOro paszHooOpasusi. OxpaHseMble TEPPUTOPHUU
(3armoBeIHUKH, 3aKa3HUKH, HAIIMOHAJIbHBIE TTAPKHU, TaMATHUKHU Tpupoabl). KpacHas kaura Poccuiickoit
Oepnepannn. Oco3HaHUE )KU3HU KaK BETUKOW [IEHHOCTH.

Ilpakmuueckue padomeul.

[IpoBenenne akmuu Mo ybOopke Mycopa B Omkaiiliem Jiecy, MapKe, CKBepe WM Ha
IIPUIIKOJIBHON TEPPUTOPHH.

1. PacTrurejibHBII OPraHu3sM



boranuka — Hayka o pacteHusax. Paszgensl 6ortaHuku. CBs3b OOTaHUKHU C APYTUMH HAyKaMH U
TeXHUKOH. O01IMe NPU3HAKK PaCTEHUH.

PaznooOpasue pacteHuii. Y poBHU OpraHU3allK PaCTUTEIBLHOTO Opranu3ma. Breiciiue u Hu3Imme
pactenust. CIOpOBBIE M CEMEHHBIE PACTCHHUS.

PactutenbHas xierka. M3ydeHWe pacTUTENBHOM KIETKH IIOJ CBETOBBIM MHMKPOCKOIIOM:
KJIeTo4Hasi 000JI0YKa, /AP0, IUTOIUIa3Ma (TIACTU/IBI, MUTOXOH/IPHH, BaKyOJIH C KJIETOYHBIM COKOM).
Pacturenbubie TkaHu. OyHKIUHA PACTUTEIBHBIX TKAHEH.

Oprasbl ¥ CHCTEMBI OPraHOB pacTeHuil. CTpOEHHE OpPraHOB PaCTUTEIBLHOTO OpPraHU3Ma, UX POJib
U CBS3b MEXIY COOOM.

Jlabopamopuvie u npakmuueckue padomal.

N3ydyeHne MUKpOCKOIMYECKOTIO CTPOEHMSI JINCTA BOJHOTO PACTEHUS SI0JEH.

N3yueHne cTpoeHUs paCTUTENbHBIX TKaHEH (MCIOIb30BaHUE MUKPOIIPENAPATOB).

M3yueHne BHEIIHErO CTPOEHUS TPABSHUCTOIO LIBETKOBOIO PACTEHMS (Ha KUBBIX MIIM repOapHbIX
AK3EMILIIpaxX PacTeHUM): MACTyIIbs CYMKa, pebKa JUKas, JIIOTUK €KW U APYyTrue pacTeHusl.

OOHapyXeHrEe HEOPraHUYECKUX M OPraHUYECKHX BEIECTB B PACTCHUH.

IKcKypcuu uiu 6U0e0IKCKypcuu.

O3HaKOMIICHHE B IPUPOJE C IBETKOBBIMHU PACTCHUSMH.

2. CrtpoeHue H MHOToo0pa3ne NOKPbHITOCEMEHHBIX PACTEHUMH

Ctpoenue ceMsaH. CocTaB U CTPOCHUE CEMSH.

Bunel xopHeil M TuIBl KOpHEBBIX cucTeM. Bupousmenenuss kopHe. Kopenb — opran
MOYBEHHOTO (MHHEpaIbHOrO) muTaHusi. KOpHM M KOpHEBbIE CHUCTEMBI. BHelIHee W BHYTpPEHHEE
CTpPOCHHE KOpHS B CBsi3M ¢ ero gyHkiusmu. KopHeBoit dexmuk. 30HbI KOpHS. KOpHEBBIE BOJOCKH.
Poct xopus. IlormomieHue KOpHSMH BOJbl U MHUHEPAJIBHBIX BEIIECTB, HEOOXOIUMBIX PACTEHUIO
(kopHEBOE JaBJIeHHE, OcMOC). BujonsMeHeHne KopHeu.

[ToGer. Pa3zeutne nobera u3 mouku. CtpoeHue crediist. BHenHee 1 BHyTpeHHEE CTPOSHUE JIUCTA.
Bunonsmenenuss moOeroB: KopHeBWINE, KiIyOeHb, JykoBuIia. Wx crpoeHue, OuoOJIIOrHYECKOEe U
xo03sicTBeHHOE 3HaueHue. [loGer u mouku. JIucropacnonokeHue U JIUcToBas Mo3anka. CTpoeHue u
¢bysakun aucta. [IpocThie U clI0XKHBIE TUCThs. Bumon3amenenus auctbeB. OCOOEHHOCTH BHYTPEHHETO
CTPOCHHUS JIUCTA B CBSI3U € ero (YHKIUAMHU (KOXKHUIA U YCThHUIIA, OCHOBHAS TKaHb JIMCTA, MPOBOISIIHE
ny4yku). JIUCT — oprad BO3AYIIHOTO MTUTAHMUSL.

Crpoenne u paszHoodOpaszme 1BeTkoB. ComBetus. [lmoasl. Tumbl mogoB. PacmpocTtpanenue
IUIOZIOB U CEMSIH B IIPUPOJIE.

Jlabopamopuvie u npakmuueckue padomul.

N3yueHnne cTpoeHUss KOPHEBBIX CHUCTEM (CTEPKHEBOM M MOYKOBATOW) Ha MpUMepe repOoapHbIX
9K3EMILIIPOB WJIU JKUBBIX PACTEHUH.

N3yuenue Mukporpenapara KJI€TOK KOPHSI.

O3HaKOMJICHHE C BHEIIHUM CTPOCHHUEM JIUCTHEB U JIMCTOPACIIONOKEHHEM (Ha KOMHATHBIX
pacTeHusx).

W3ydeHue cTpoeHus BETeTaTHBHBIX U T'€HEPATHBHBIX MOYEK (HAa MPUMEpPE CUPEHU, TOMOIS U
JPYTUX PACTEHUM ).

N3ydyenrne MUKPOCKOTTMYECKOTO CTPOSHHUS JIMCTA (Ha TOTOBBIX MUKpPOIpernapaTax).

PaccmaTprBaHre MUKPOCKOIIMUECKOTO CTPOCHHMSI BETKH JiepeBa (Ha TOTOBOM MUKpOIIpenapare).

HccnenoBanue cTpoeHus KOPHEBUILA, KITYOHS, TyKOBHIIBL.

N3yueHne cTpoeHMs LIBETKOB.

O3HakoOMJIEHUE C Pa3IMUYHBIMU TUIIAMU COIBETHUH.

N3ydenune cTpoeHus: CEMsIH IBYJ0JIbHBIX PACTCHUM.

N3ydeHune cTpoeHus CeMsiH OJHOAO0JIbHBIX PACTCHHIA.

3. 7Ku3HeaesITEJIbHOCTH PACTHTEJBHOI0 OPraHNU3MAa



OOMeH BellecTB Yy pacTeHuil

Heoprannueckue (Bojga, MHUHEpallbHBIE COJIM) M OpPraHWYECKHWE BemiecTBa (O€NKH, KUPBHI,
YTJIEBO/IbI, HYKJICMHOBBIE KHCIIOThI, BATAMUHBI U IPYTHE BEIlIECTBA) pacTeHUsl. MUHEpalbHOE MUTAHUE
pactenuii. Y 1o0peHusl.

Iuranue pacreHus.

[Tornomenne KOpHSAMU BOABI U MUHEPATHHBIX BEIIECTB, HEOOXOJUMBIX PACTEHUIO (KOpPHEBOE
nasienue, ocmoc). [louBa, e€ mmomopoaue. 3HadeHHe OOpaOOTKU TMOYBHI (OKYyYHMBAaHUE), BHECCHHS
ynoOpeHui, MpopexuBaHUs MPOPOCTKOB, MOJIUBA ISl )KU3HU KYJIbTYPHBIX pacTeHUi. [ naponoHuka.

®dotocunTe3. JIucT — opraH BO3AYNIHOTO NMUTaHWA. 3HauYeHHE (DOTOCHMHTE3a B MPHUPOJE U B
JKU3HU YETIOBEKA.

JbIXxaHue pacTeHus.

[pixanue kopHs. PpixjeHue mouBBl ISl yAYYIIEHUsS JAbIXaHWS KOpHEH. YcioBus,
MPEMNSTCTBYIONINE JbIXaHUI0 KOpHEH. JIncT kak opran asixanus (ycTbHuHBIN anmapar). [loctymieHue
B JHUCT atMocdepHoro Bo3znyxa. CuibpHas 3aMbUIEHHOCTh BO3AYyXa, KaK MPEMSTCTBHE IS JBIXaHUS
muctheB. CTebenb Kak OpraH JbIXaHus (HAaIWM4uWe YCTBHUI] B KOXKuile, dedeBwuek). OCcOOEHHOCTH
JbIXaHUS pacTeHuil. B3auMocBs3b JbIXxaHus pacTeHHs ¢ HOTOCUHTE30M.

TpaHcnopT BelecTB B PaCTEHUM.

CBs3b KJIETOYHOTO CTpOCHHUsi crebnsi ¢ ero ¢yHkuusamu. Poct crebns B anuny. Knerounoe
CTpOeHHE CTeOIsI TPAaBSIHHCTOTO pACTEHUS: KOXHIA, MPOBOJAIINE ITYyYKH, OCHOBHAS TKaHb
(mapenxuma). KiierouHoe ctpoeHue cTeOssl APEBECHOro pacTeHus: kKopa (mpoOka, J1y0), KaMOui,
npeBecuHa U cepaueBuHa. Poct crebns B Tonmuny. [lpoBoasiiue Tkanu kopHs. TpaHcnopT Boabl U
MUHEPATBHBIX BEIIECTB B PACTEHUU (COCYBI APEBECUHBI) — BOCXOSIINN TOK. MicniapeHue Boabl depes
cTebenb U JHUCThs (TpaHcHparys). Perymsimus ucnapeHus BOJABI B PAacTEHUU. BrusHuE BHENTHUX
yCIIOBUHM Ha HCMapeHue BOJbl. TpaHCIOPT OpraHMYECKUX BEUIECTB B PACTEHUH (CUTOBUAHbBIE TPYOKH
nyba) — Hucxomsmmii Tok. Ilepepacnpenenenue W 3amacaHue BEIIECTB B pacTeHUU. Bwimenenue y
pactenuii. Jlucromnan.

PocTt u pa3BuTHe pacTeHus.

IIpopacranue cemsH. YcioBus npopacranus ceMsH. Iloaroroska cemsH k noceBy. Passutue
IIPOPOCTKOB.

O6pa3zoBarenpHbie TKaHu. KoHyc HapacTaHusi mo0era, pocT KOHYMKA KOpHSA. BepXymieunsii u
BCTaBOYHBIN pocT. PocT kopHS u cTebns B TonmmHy, kamOuii. OOpa3oBaHUE TOJUYHBIX KOJEI Y
JPEBECHBIX pacTeHUid. BrnusHue PUTOropMOHOB Ha pOCT pacTeHUs. POCTOBBIE IBM)KEHUS pacTEHUIL.
Pa3Butne mobera u3 moyKku.

Pa3smuoxxenune pactenuii u ero 3nadeHue. CeMeHHOE (FeHEepaTUBHOE) pa3MHOKCHUE PACTCHHM.
IBetku u couerusi. Ombuienue. IlepekpécTHOoe ombUleHHE (BETPOM, J>XMBOTHBIMM, BOJAOH) U
camoomnbuieHHe. [[BoitHOE omonoTBopeHue. HacnenoBanue npu3HakoB 000MX paCTCHU.

BereratuBHO€ pa3MHOXKEHHE IBETKOBBIX PAacTEHUW B Mpupoje. BereraTuBHOe pa3sMHOKEHUE
KyJAbTYpHBIX pacTeHuil. Kionbel. CoxpaHeHHE MPU3HAKOB MATEPUHCKOTO PACTEHHUs. XO03SMCTBEHHOE
3HAYEHHE BEr€TAaTUBHOTO Pa3MHOXKCHHUSI.

Jlabopamopuvie u npakmuueckue padomal.

Hab6nronenue 3a pocToM KOpHHI.

Hab6nronenue 3a pocroMm moodera.

Omnpenenenue Bo3pacta JepeBa Mo CIUIY.

BrisiBnenue nepeBUKeHHs BOJIbI U MUHEPAIbHBIX BEUIECTB MO JIPEBECHUHE.

Habmonenue npoiiecca BbACIEHUS KUCIOPO/a Ha CBETY aKBaPUYMHBIMU PACTCHUSIMH.

N3ydenune posu peIXJICHUS IS AbIXaHUSI KOPHEH.

OBnaneHve mnpuéMaMu BETETATUBHOTO PA3MHOXKEHUS pacTeHU (YepeHKOBAaHUE IOOETOB,
YEPEHKOBAHUE JIUCTHEB U JIPyrue) Ha MpUMepe KOMHATHBIX PACTEHHH (TpaJeCKaHLMsl, CEHIIOJUs,
OeroHus, caHCeBbEpa U JPYTUE PACTCHHUS).



Omnpenenenne BCXOKECTH CEMSH KYIbTYPHBIX PACTEHHM U MTOCEB UX B TPYHT.

HabmioneHune 3a pocToM M pa3BUTHEM IIBETKOBOTO PACTEHHsT B KOMHATHBIX YCJIOBHSX (Ha
npuMepe ($acoy WK HOCEBHOTO TOPOXa).

OnpeneneHre ycaoBHil TPOPACTaHUS CEMSTH

I. Cucremarnyeckue rpyninbl pacTeHHH

Knaccudukanmst pactenuit. Bua kak oOCHOBHas cuctemMatudeckas kareropus. Cucrtema
pacTuTenpHOro Mmupa. Hwusmme, BbICIIME CHOpPOBBIE, BBICIINE CEMEHHBbIE pacTeHus. OCHOBHbIE
TaKCOHBbI (KaTEropuu) CUCTEMATHKU PACTeHMH (L[apCTBO, OTIEN, KJAacC, MOPSAJIOK, CEMEHCTBO, PO,
Bun). McTopust pa3BUTUS CUCTEMAaTHKU, OMMCAHUE BUIOB, OTKPHITUE HOBBIX BUIOB. PoJib cucTreMaTuku
B OMOJIOTHH.

Husmme pacrenms. Bomopocnmm. OOmass xapaktepuctuka Bojopocieit. OTHOKJIETOYHBIE |
MHOTOKJIETOYHbIE 3€JEHBIE BOMOpOCiU. CTpOEHHE M JKUZHEIAEATENIBHOCTh 3€JIEHBIX BOAOPOCIEH.
PasmuoxxeHue 3enéHbIX Bojopocied (Oecronoe u monoBoe). bypele M KpacHble BOAOPOCTH, UX
CTPOCHHE U KU3HEACIATEIBHOCTh. 3HAYEHHE BOIOPOCIEN B IPUPOJE U )KU3HU YEIIOBEKA.

Bricime ciopoBbie pactenus. MoxoBuaabie (Mxu). O0mas xapakrepuctuka MxoB. CTpoeHue 1
KU3ZHEJEATEIILHOCTh 3€JIEHBIX U CPArHOBBIX MXOB. IIpHCIOCOOIEHHOCTh MXOB K KH3HU HA CHIBHO
YBIQKHEHHBIX MOYBax. Pa3MHOXKEHHE MXOB, LUK Pa3BUTHS HA MpUMEpEe 3€JIEHOr0 Mxa KYKYIIKUH
néH. Ponp MxoB B 3a00maunBaHuu 1Mo4B U TopdoodpazoBanuu. Vcnonbp3zoBanue Topda U MPOIyKTOB
€ro nepepadoTKH B XO3SIMCTBEHHOH JCSITEIPHOCTH YEJIOBEKa.

[MnaynoBuanbie (Ilmaynsl). XBomeBuanble (XBomu), [TanmoporHukoBuanbie (IlamopoTHukH).
OOm1ast XapakTepUCTUKA. Y CI0)KHEHUE CTPOSHHSI MAalOPOTHUKOOOPA3HBIX PAaCTEHUl 10 CPaBHEHUIO C
mxamMu. OcoOEHHOCTH CTPOEHHUS M JKU3HEIEATENbHOCTH IUIAyHOB, XBOLIEH M MamOpOTHHUKOB.
PasmMHOXeHME  mamopoTHUKOOOpasHbIX. Lluknm  pa3BuTus  manmopoTHuka. Poimb  npeBHHX
NarnopoTHUKOOOpa3HbIX B 00pa3oBaHMM KaMEHHOTO Y. 3HAu€HHE MArOpOTHUKOOOpa3HBIX B
MNPUPOJIE U )KU3HU YEJIOBEKa.

Briciime cemennbie pacteHus. ['omocemenHsie. O0mas xapakTepucTuka. XBOWHBIC PacTCHUS,
ux paszHooOpaszue. CTpoeHHE U IKU3HEACITCIIBHOCTh XBOWHBIX. Pa3MHOXEHHE XBOWHBIX, ITUKII
pa3BUTHUS HA IPUMEPE COCHBI. 3HAYEHUE XBOMHBIX PACTEHUI B IPUPOE U KU3HU YETIOBEKA.

[ToxpeiTocemenHbIe (LIBETKOBBIE) pacTeHus. O0mas xapakTepuctuka. OCOOEHHOCTH CTPOCHUS U
KU3HEJEATEIIbHOCTH TMOKPHITOCEMEHHBIX KaK HamOojee BhICOKOOPTaHW30BAaHHOM TPYIIIbI pacTeHH,
ux rocrnoAcTBo Ha 3emiie. Kitaccudukaims moKpeITOCEMEHHBIX pacTeHU: Kiacc JIBy1OIbHBIE B KIIACC
Onnononbuble. [IpuzHaku kiaccoB. L{uki1 pa3BUTHS TOKPHITOCEMEHHOTO PACTCHHUS.

CemeiicTBa OKPBITOCEMEHHBIX (IIBETKOBBIX) pacTeHUHl (M3y4yaroTcs TPU CEeMEWCTBA pacTEHUI
[0 BBIOOPY yuuTeNsl C Yy4€TOM MECTHBIX YCIOBUM, MPU ITOM BO3MOXKHO H3ydaThb CEMEIHCTBa, HE
BOILIEJIINE B MEPEUYeHb, €CIM OHU SBIAIOTCS Hauboyiee pacnpOCTpaHEHHBIMU B JAHHOM PETrHOHE).
XapakTepHble MpHu3HaKu cemeiictB kiacca JIBymonbHble (Kpecrousernwsle, unu KamyctHeble,
Pozonernnie, nin Po3oBeie, MoTbuibkoBble, Wi boOoBble, [lacnénoBbie, CI0KHOLIBETHBIC, HIIN
ActpoBeie) u kmacca OpHomonbHble (JIunmelinble, 3makuw, win MsataukoBbie). MHorooOpasue
pactenuid. Jlukopactyniue npeAcTaBUTENN ceMeHcTB. KylbTypHble TPEICTaBUTEIN CEMEWUCTB, HMX
MICII0JIb30BAHUE YETIOBEKOM.

Jlabopamopnvie u npakmuueckue padomal.

W3ydeHue cTpoeHHs! OJJHOKJIETOUHBIX BOAOPOCeH (Ha mMpuMepe XJIaMUIOMOHAbl U XJIOPEILIIbI).

W3ydyeHue cTpoeHHMs] MHOTOKJIETOYHBIX HUTYATBIX BOAOpOCEH (Ha MpuUMepe CIHPOTHUPBI U
YJIOTPHUKCA).

N3ydeHne BHENTHETO CTPOCHHSI MXOB (Ha MECTHBIX BU/IAX).

N3yueHue BHEIIHEr0 CTPOEHUS NATOPOTHUKA WIIA XBOIIIA.

W3ydeHre BHELIHEro CTPOEHUS BETOK, XBOM, LIMIIEK M CEMsSH TOJIOCEMEHHBIX pacTeHuil (Ha
pUMepe €1, COCHbI UJIU JINCTBEHHUIIBI).



W3ydeHre BHEITHETO CTPOCHUS MOKPHITOCEMEHHBIX PACTEHUH.

N3yuyenne npusHakoB npezacrasureneii cemeincts: Kpecrousernsle (Kanycthsle), Po3ouseTrHsie
(PozoBeie), MotbsuibkoBbie (bobGoBrie), [Tacnénosbie, CnoxHoLBETHBIE (ACTpOBEIe), JIuneitHble, 3maku
(MsTnukoBbIe) Ha TepOaApPHBIX U HATYpaIbHBIX 00pa3Iiax.

OnpeneneHne BUIOB pacTeHW (Ha mpuMepe TpEX CEMEHCTB) €  HCIOJIb30BAHHEM
OIIPEEIUTENEH PACTEHUN U ONIPEIAEIUTEIIBHBIX KAPTOUYEK.

2. Pa3BuTHe pacTHTEJBLHOr0 MHpPa Ha 3emJie

OBOJIOLIMOHHOE pa3BUTHE pACTUTENbHOrO Mupa Ha 3emie. CoxpaHeHHUE B 3E€MHOH Kope
PaCTUTENBHBIX OCTaTKOB, WX H3y4eHHE. OKUBBIE HCKOMAeMbIe» PACTHTENBHOTO IapcTBa. JKHW3HB
pacrenuii B Boje. IlepBrie HazeMHble pacTeHHs. OCBOEHHUE PACTEHUSAMHU CYIIM. ODTalbl Pa3BUTHS
HA3eMHBIX PACTEHUN OCHOBHBIX CUCTEMAaTHYEeCKUX Ipynn. BeiMepine pacTeHus.

DKCKypcuu unu 6udeoIKCKypcuu.

PazButne pactutenbHOro wMmmpa Ha 3emie (OKCKYpCHS B TAJIEOHTOJOTHYECKHA WU
KpaeBeIUECKUI My3€il).

3. PacreHusi B IpUMPOAHBIX COO0IIECTBAX

Pacrennst u cpema oOurtanms. Dkoyorudeckue (GakTopbl. PacTeHUs W YCIOBHS HEXHBOU
MPHUPOJBI: CBET, TEMIIepaTypa, Biara, arMoc(hepHblii BO3IyX. PacTeHUs U yCcIOBHS KUBOU MPUPOIBL:
npsIMO€ U KOCBEHHOE BO3/ICHCTBHE OPraHU3MOB Ha pacTeHus. [Iprcrnoco0IeHHOCTh pacTeHUl K cpelie
obutanus. BzauMocBs3Hu pacTeHUH MEXIy COOOU U ¢ IPYTUMHU OpraHU3MaMHu.

PacturensHpie cooOmiecTBa. BuaoBoil cOCTaB pacTUTENBHBIX COOOIIECTB, Mpeobdiagaronye B
HUX pacTeHus. PactipeneneHue BUIOB B PACTUTENBHBIX cooOmecTBax. Ce30HHbIC M3MEHEHHS B KU3HU
pacTutensHOro coobmiectBa. CMEHAa pacTHTENBHBIX COOOMIECTB. PacTUTEenbHOCTH (PacTUTENBHBIN
MMOKPOB) MPUPOIHBIX 30H 3eMiu. dopa.

4. PacTeHus M YeJIOBEK

KynbrypHble pacteHuss U ux npoucxoxiaeHue. LleHTpsl MHOroo6pasusi U MPOUCXOKICHUS
KyJIbTYpHBIX pacTeHuil. 3emuienenue. KynbTypHbIE pacTeHUs CEIbCKOXO3SUCTBEHHBIX YIOJMM:
OBOIIIHbIE, IJIOJIOBO-ATOHBIC, TOJIeBble. PacTeHus ropoaa, ocoOOeHHOCTh ropoackoi ¢uopsl. [lapkw,
JecomapKu, CKBEpbl, OOTaHMUYECKHE cajbl. JleKopaTUBHOE I[BETOBOJACTBO. KOMHAaTHBIE pacTeHHS,
KOMHATHOE 1BETOBOACTBO. IlocnenacTBus [eATENbHOCTHM 4YelloBeKa B 3KocucteMax. OxpaHa
pacTuTensHOro Mupa. BoccTaHOBIEHHE YUCIEHHOCTH PEAKUX BUIOB PACTEHU: 0CO00 OXpaHseMble
npupoanbie Tepputopun (OOIIT). Kpacnas kaura Poccun. Mepbl coxpaHeHHUs! paCTUTENIBHOTO MUPA.

DKCKypcuu unu 6udeoIKCKypcuu.

N3ydenune cenbCKOX035MCTBEHHBIX PACTEHUN PETMOHA.

N3ydeHune COpHbIX pacTeHUH PEruoHa.

5. TI'puosbl JInmaitnuku. bakrepun

I'pubsl. OOmas xapakrepuctuka. llnamounsle rpulbl, HMX CTpPOCHHE, MNHUTAaHHE, POCT,
pasmHoxenue. ChenoOHbIe U SA0BUTHIE TPHOBL. Mepbl MpodUIakTUKH 3a00JIeBaHUM, CBA3aHHBIX C
rpubaMu. 3HAYCHHME MLUIANOYHBIX TIPUOOB B NPUPOAHBIX COOOINECTBAX M JKU3HU 4YeJIOBEKa.
[TpompIlIuIEeHHOE BBIpAIIMBAHUE MUISITOYHBIX TPHUOOB (IITAMITHUHBOHBI).

[InecueBbie rpubbl. JlpoxokeBble TpuObl. 3HAYCHHE IJICCHEBBIX U JPOXKIKEBBIX T'pPHOOB B
IpUPOJIE U )KU3HHU YeJIoBeKa (muuieBas u papMarieBTHYecKasi IPOMBIIUIEHHOCTh U IPYTHUE).

[Tapazutnueckue rpudObl. PazHOOOpa3me u 3HAYECHHE Mapa3HTHYECKUX TprOOB (TOJIOBHS,
CropbiHbs, ¢urodTOpa, TPYTOBUK U J1pyrue). boprba ¢ 3a0o0iieBaHUSIMHU, BBI3BIBACMBIMHU
napa3uTHYECKUMU TPUOAMHU.

JInmaliHUKM — KOMIUIEKCHblE opraHu3Mbl. CrpoeHue numaiHukoB. Ilutanue, poct u
Pa3MHOKEHHE JIMIIAHHUKOB. 3HAaYEHUE JTUIIAHHUKOB B IPUPOJIC U KU3HU YEIOBEKA.



baktepun — nosimepHsie opraHu3Mmbl. OOmas xapakTepucThka OaxTepuil. baktepuanbHas
kierka. PasmuHoxkenue Oakrtepuil. Pacripoctpanenue Gaxtepuil. PasHooOpasue Oakrepuii. 3HaueHue
OakTepuii B NPUPOAHBIX coOOIIeCTBaX. bone3HeTBOpHBIE OaKTepuu M Mepbl MPOPUIAKTUKU
3a00JIeBaHUH, BBI3BIBAEMBIX OakTepusMHu. bakTepun Ha ciykOe y desioBeka (B CEIIbCKOM XO3SHCTBE,
MIPOMBIIIICHHOCTH).

Jlabopamopnuie u npakmuueckue paoomaol.

W3ydenue cTpoeHUs OJHOKJIETOYHBIX (MYKOP) M MHOTOKJIETOYHBIX (TMEHHULMII) IJIECHEBBIX
rpuooB.

W3ydeHue cTpoeHus MI0J0BBIX TEJ HUISIMOYHBIX TPUOOB (WM U3yUYeHHE IIISIOYHBIX TpUOOB Ha
MyJIsKax).

Wzydenue cTpoeHHs JTUIIAHUKOB.

N3yuenune ctpoenust 0akTepuii (Ha TOTOBBIX MUKPOIIpENapaTax).

1. 7KuBOTHBIN Opranu3m

3o00510rusl — HayKa O >XKUBOTHBIX. Paznensl 30050ruu. CBsi3b 300J0TUU C IPYTUMU HayKaMu U
TEXHHUKOM.

OO06mue mpu3HaKW >KUBOTHBIX. OTIWYUS KUBOTHBIX OT pacTeHUid. MHOrooOpasue >KHBOTHOTO
Mupa. OJHOKJIETOYHbIE M MHOTOKJETOYHBIE XUBOTHblE. Popma Tejla KUBOTHOIO, CUMMETpHS,
pa3Mepsl Tela U Jpyroe.

KupotHas knerka. OTKpbITHE KUBOTHOU KIETKHU (A. JleBeHryk). CTpoeHUe KUBOTHON KJIETKH:
KJIETOYHAas: MeMOpaHa, OPraHOWAbl MEPEABIKEHUS, SJIPO C SAPBIIIKOM, IIUTOIIa3Ma (MUTOXOHIPHUH,
MUIICBAPUTENbHBIE U COKPAaTUTENbHBIE BaKyOJM, JIM30COMBI, KJIETOUHbIM weHTp). IIpouecchl,
npoucxojsaimue B kietke. Jlenenue kietku. TkaHu )KUBOTHBIX, UX pasHooOpa3ue. OpraHbl U CUCTEMBI
OpraHoOB KMBOTHBIX. Opranus3M — eIMHOE 1IEJI0E.

Jlabopamopuwvie u npaxmuueckue padoomot.

HccenenoBanue nox MUKPOCKOIIOM TOTOBBIX MUKPOIIPENApaTOB KJIETOK U TKAHEW KUBOTHBIX.

2. CTtpoeHue U )KH3HEIEATEIbHOCTh OPraHN3MA KUBOTHOTO

Ornopa u ABMXKEHHE KUBOTHBIX. OCOOCHHOCTH THIPOCTATHYECKOTO, HAPYKHOTO U BHYTPEHHETO
CKeJleTa y JKMBOTHBIX. llepenBuxkeHne y OqHOKIETOUHBIX (aMEOOBHUIHOE, KI'YTUKOBOE). MEIIICYHBIC
JNBUKEHHUS Y MHOTOKJIETOYHBIX: IOJIET HAaCEKOMBIX, NTHI], [JIaBaHUE pbIO, IBM)KEHUE IO CyIIe
MO3BOHOYHBIX KUBOTHBIX (T0JI3aHKE, Oer, Xx0ap0a 1 apyroe). PhraakHbie KOHEYHOCTH.

Ilutanue u MUIICBAPCHUC Y JKUBOTHBIX. 3Hauenne nuTaHudg. llutanue u MUIICBAPCHUC Y
[IPOCTEUIINX. BHYTpUIIONOCTHOE U BHYTPUKIECTOYHOE IUIICBAPCHUE, 3aMKHYTas U CKBO3Has
NUIIeBapUTENbHAsT CUCTEMa Yy O€ClOo3BOHOYHBIX. [IMIEBapUTENbHBIM TPaKT y TMO3BOHOYHBIX,
nunieBapuTenbHble  kKene3bl.  @depmeHTh.  OCOOEHHOCTH  MHILEBAPUTENBHOM  CHUCTEMBI Yy
HpGI[CTaBHTGHGﬁ OTpAAOB MIICKOIIUTAIOIIUX.

JlpixaHue S>KMBOTHBIX. 3HaueHUE JAbIXxaHus. ['a3000MeH uepe3 BCIO MOBEPXHOCTh KIETKH.
’Kabepnoe neixanue. HapyxHbie u BHyTpeHHHE kaOpbl. KokHoe, TpaxeitHoe, JIEroYHOe AbIXaHUE Y
oburateneit cymu. OcOOEHHOCTH KOKHOTO JIbIXaHus. Poib BO3YIIHBIX MEIIKOB Y MTHUII.

TpancropT BemiecTB y JKUBOTHBIX. Ponb TpaHcmopTa BelIecTB B OpraHuU3ME€ >KMBOTHBIX.
3aMKHyTass W HE3aMKHyTas KPOBEHOCHBIE CHCTEMBbl y Oecrmo3BOHOYHBIX. Cepiie, KpOBEHOCHBIC
cocynel. CniMHHOW W OpIOLIHOM COCYIBI, KallWJUISAPBI, «JIOKHBIE CEpALa» y JOXKICBOIO 4YepBs.
OCco0CHHOCTH CTPOCHUSI HE3aMKHYTOM KPOBEHOCHOW CHUCTEMBI Y MOJUIFOCKOB M HAaceKOMbIX. Kpyru
KpOBOOOpAIIEHUsI U OCOOCHHOCTH CTPOCHHS CepAell Y TO3BOHOYHBIX, YCIO)KHEHHE CHUCTEMBI
KPOBOOOpAIIIEHUSI.

BBI,Z[GJIGHI/IG Y KHUBOTHBIX. 3HaueHue BBIACIICHHUA KOHCYHBLIX MPOAYKTOB 06MeHa BCIICCTB.
CokpaTuTeNIbHBIE BaKyOJUd Yy MOPOCTEUIIMX. 3BE3AYATHIC KIETKM M KAHAJIBIBI y TJIOCKHX YEpBEH,



BbIIETIUTENbHbIE TPYOOUKH U BOPOHKH Y KOJbYATHIX yepBeil. MallbIUrHeBbl COCYAbl Y HACEKOMBIX.
[Toukn (TyJOBUIIHBIE M Ta30BbIC), MOUYETOYHHKH, MOYEBOH MY3bIph Y IMO3BOHOYHBIX >XUBOTHBIX.
OCOOEeHHOCTH BBIJCIICHUS Y NITUL, CBSI3aHHBIE C TIOJIETOM.

[ToxpoBbl Tena y >KUBOTHBIX. [IOKpOBBI y O€CO3BOHOYHBIX. YCIOXKHEHHE CTPOCHHUS KOXKHU Yy
no3BoHOUHBIX. Koka kak opran BblieneHus. Ponb koku B Terootnade. IIpom3BojHbIE KOXKH.
CpencTBa NacCUBHOM M aKTUBHOM 3alIUTHI Y )KUBOTHBIX.

Koopaunamust u  perynsuuss JKU3HENEATENIBHOCTH Y JKMBOTHBIX. Pazapaxumocts y
OJIHOKJICTOYHBIX JKUBOTHBIX. Takcuchl (hoToTakcuc, TpoPoTaKCUC, XEMOTAKCUC U JAPYTHE TAKCHCHI).
Hepsnas perymsanus. HepBHas cuctema, e€ 3Hauenue. HepBHas cuctema y 6€Crio3BOHOUHBIX: ceT4aTas
(muddy3Hasn), crBonoBas, ys3noBas. HepBHas cucrema y IMO3BOHOYHBIX (TpyOdaras): TOJIOBHOH U
CIIMHHOM MO3T, HEpBBI. YCIIO)KHEHHE TOJIOBHOTO MO3ra OT pbIO a0 MiekonuTaromux. IlosBienue
OO0JIBIINX MONYIIApUH, KOPBI, 00po3a U W3BWIKH. ['yMopanbHas peryisius. Ponb TOpMOHOB B JKU3HU
KUBOTHBIX. [lomoBeie Topmonbl. [lomoBoit numopdusm. Opransl 4yBCTB, UX 3Ha4YeHHE. PerenTopsl.
[IpocTeie u cnoxHble ((aceTouHble) ri1aza y HaceKoMbIX. Opran 3peHus U ciiyxa y MO3BOHOUYHBIX, UX
ycnoxHeHue. Opransl 000HSIHUSA, BKyca U OCS3aHUS Y O€CIIO3BOHOYHBIX U MO3BOHOUYHBIX JKUBOTHBIX.
Opran 00KOBOH JTMHUH Yy PHIO.

[ToBenenue *UBOTHBIX. BpoxxknéHHoe u mpuoOpeTéHHOE MOBeAEHUE (MHCTUHKT U HaydeHUue).
Hayuenue: ycnoBHbIe peduiekchl, UMIPUHTHHT (3ameuaTiieHue), nHcaT (moctmwkenue). [loBenenue:
NUILEBOE, 00OPOHUTENBFHOE, TEPPUTOPHATIBHOE, OpayHoe, uccieaoBaTenbeckoe. CTUMYIIBI TOBEACHUS.

PasmHOXeHHe U pa3BUTHE JKUBOTHBIX. becroroe pa3MHOXXEHUE: JelieHHue KIETKH
OJIHOKJIETOYHOI'O OpraHu3Ma Ha JiBe, I[OukoBaHue, (parmenrtanus. I[lomoBoe pa3zMHOXKEHHE.
[IpenmyiiecTBo 1MOI0BOrO pasMHOxeHHs. [lonoBeie »xene3bl. AMyHUKM U ceMeHHUKU. [lomoBbie
KJIeTkH (rametsl). OmnogorBopenue. 3urota. [laprenorenes. 3apoasieBoe pazputue. CTpoeHue siina
nTUllbl. BHyTpuyTpoOHOE pa3BUTHE MIIEKOMUTAIONIMX. 3aposliieBbie 000nouku. [InanenTa (aerckoe
mMecto). Ilymounsrii kaHatuk (mynoBuHa). [locTAMOpHOHANBEHOE pa3BUTHE: MPSMOE, HEMPSIMOE.
Metamopdo3 (pa3BuTHE C TPEBPAILICHUEM ): TIOJTHBIN 1 HETIOTHBIM.

Jlabopamopnvie u npakmuueckue padomal.

O3HaKOMJIEHHE C OpraHaMHy OTIOPbI U ABMXKEHHS Y dKUBOTHBIX.

N3ydeHne cnocoO60B MOTJIOMIEHUS MHUILIN Y KUBOTHBIX.

N3ydeHnue cnocob0B AbIXaHUS Y )KUBOTHBIX.

O3HaKOMJIEHHE C CUCTEMaMU OPTaHOB TPAHCIOPTA BEIIECTB Y KUBOTHBIX.

W3ydenue mokpoBOB TeNa y KUBOTHBIX.

W3ydeHre opraHoB 4YyBCTB Y JKUBOTHBIX.

®opmMupoBaHue YCIOBHBIX pe(IEKCOB Y aKBAPUYMHBIX PbIO.

Crpoenue siilia ¥ pa3BUTHE 3aPO/bIIIA NTULEI (KYPHUIIBI).

3. CucremMaTH4ecKue rpyninbl AKUBOTHBIX

OcCHOBHBIE KATETOPUM CHUCTEMATHKU JKMBOTHBIX. BUJ Kak OCHOBHas CHCTEMaTHYeCKas
Kareropus *uBOTHbIX. Kiaccudpukanus xuBoTHeIX. CHucreMa *XUBOTHOro mupa. CucremaTuueckue
KaTeropuu >KMBOTHBIX (LAPCTBO, THII, KJIACC, OTPSAN, CEMEHCTBO, POJ, BHI), UX COIOJAYHMHEHHE.
bunapuas HomeHknaTypa. OTpakeHre COBPEMEHHBIX 3HAHUN O MPOUCXOKICHUH U POJCTBE KUBOTHBIX
B KJIAaCCU(PUKALIUN KUBOTHBIX.

OIIHOKJIETOYHBIE JKUBOTHBIE — mpocTteimme. CTpoeHHe W KU3HEACATEIbHOCTh MPOCTEHIINX.
Mecroobutanue u obOpa3 >xku3Hu. OOpa3oBaHHWE MHCTHI MPU HEOJATONPHUATHBIX YCIOBHUSAX CPEIbI.
MHoroo0pa3ue npocTedmmnx. 3HaueHUue MPOCTEHIINX B MPUPOZAE W KU3HM YeloBeka (oOpa3oBaHHE
0CaZI0YHBIX MOPOJ, BO3OYAUTENH 3a00eBaHM, cUMOnoTHYecKre BUabl). I1yTH 3apaxeHus yeaoBeka u
Mepbl TPOGUITAKTUKY, BbI3bIBAEMbIE OJHOKJIETOUYHBIMH KUBOTHBIMU (MAJIIPUMHBIN MJIa3MOHI).

Jlabopamopnwvie u npaxmuueckue padoomot



UccnenoBanne ctpoeHus WHGPY30pun-TyQeabkn W HaOMOAeHHE 3a €€ TepeIBIKCHHEM.
N3yuenne xemorakcuca.

MHuoroo0pa3ue nmpocTeimx (Ha rOTOBBIX IpernapaTax).

W3roToBieHne MoIeH KIETKH NMpocTeiiero (aMeéonl, HHPY30pun-TyGEIbKH U IPYTroe. ).

MHOroK/JeTo4YHble  KMBOTHDIE. KumeunomnosiocTubie. OO6mast ~ xapakTepUCTHKA.
Mecroobutanue. OCOOEHHOCTH CTPOEHHS U IKU3HEAEATENILHOCTH. OKTOAEpMa M SHTOAEpMA.
BHyTpunosnocTHoe u KJIE€TOYHOE TIepeBapuBaHMe muuIM. Perenepamnus. Peduexc. becnonoe
pasmHokeHne (mouykoBaHue). IlomoBoe pasmuHoxkenue. ['epmadpomutusm. PazmenpHOMONBIC
KHILIEYHOMOJIOCTHBIE. MHOTOOOpa3ue KUIIEYHONOIOCTHBIX. 3HAY€HUE KUIIEUHOMOJIOCTHBIX B MIPUPOJE
M JKU3HU YenoBeka. KopasnoBsle moaumbl ¥ UX poiib B pudooOpazoBaHHH.

Jlabopamopnvle u npakmuueckue padomal.

HccnenoBanue cTpoeHUs: MPECHOBOIHOM TUAPHI U €€ TepeBUKEHHS (IIIKOJIbHBIN aKBapHyM).

HccnenoBanue nutaHusi TUAPHI JaQHUSIMH U HUKIONAaMHU (IIKOJIBHBIA aKBApUYM).

H3rorosieHne Moaenu NpeCHOBOIHOM THIPHL.

ILtockue, Kpyriable, Koab4aTble YepBu. OOmas xapakrepuctuka. OCOOEHHOCTH CTPOCHUS U
KU3ZHEJEATENIbHOCTH  IUIOCKUX, KpPYIJBIX W KOJbYaThIX d4epBed. MHorooOpasue uepBeil.
[TapasuTnueckue MmIOCKUE U Kpyrible YyepBH. LIMKIbI pa3BUTHS MEYEHOYHOTO COCANbBIIMKA, ObIUYBErO
IIEMHs, YeIOBEYeCKO ackapuibl. UepBH, UX NPUCIOCOONIECHUS K Mapa3suTU3MYy, Bpel, HAHOCHUMBIH
YEJIOBEKY, CEJIbCKOXO35MCTBEHHBIM PACTEHUSIM U XKUBOTHBIM. Mephl 10 NPEAYNPEKACHUIO 3apaKEHUS
Mapa3uTHUYECKUMU YepBsIMH. Poib uepBeit kak mouBooOpazoBaTese.

Jlabopamopuwvie u npaxmuueckue padoomot.

HccnenoBanue BHEIIHETO CTPOCHHS JOXKAECBOro uepBsi. HabmioneHue 3a peakmueid 10KIeBOTO
YepBs HA PA3APAKUTEIH.

HccnenoBanne BHYTPEHHETO CTPOEHUS JOKIEBOTO 4epBs (HAa FOTOBOM BJIAKHOM Ipernapare U
MHUKpOIIpenapare).

N3ydenue npucnocoOaeHni nmapa3uTUYeCKX YepBel K Mmapa3uTu3My (Ha TOTOBBIX BIAXKHBIX U
MUKpOIIpenaparax).

Yaenucronorue. O6mas xapakrepuctuka. Cpepl *KU3HU. BHelHee 1 BHYTpEeHHEE CTPOEHUE
YIEHHCTOHOTHX. MHOrooopasue uieHucToHorux. [IpeacraBurenu Kiaccos.

Pakoo6pa3zubie. OCOOEHHOCTH CTPOSHUS U KU3HEACITCIbHOCTH.

3HavyeHne pakoOOPa3HbIX B MPUPOJIE U KU3HHU YEIIOBEKA.

[TaykooOpa3ubie. OcOOEHHOCTH CTPOEHUS M JKU3HEACATEIBHOCTH B CBSA3H C KU3HBIO Ha CYIIE.
Knemu — Bpeautenu KyJabTYpHBIX pacTeHUM U Mepbl O00pbObl ¢ HUMH. [lapasutuueckue kienm —
BO3OY/IMTENIN W TIEPEHOCUYMKH OMAaCHBIX OoJyie3Her. Mepwl 3ammThl OT Kiemiei. Pomp kiemeit B
OYBOOOpa30BaHUU.

Hacexombie. OCOOEHHOCTH CTPOCHUS U KHU3HEEATEIbHOCTH. Pa3MHOKEHNE HACEKOMBIX U TUIIBI
pazButusi. Otpsiabl HacekoMbIX: [IpsiMokpbLIbie, PaBHOKpBUIBIE, [l0MyX)ecTkoKphUIbie, Yenryekphuibie,
Kectkokpsuibie, Ilepenonuarokpsuibie, [IBykpbuible u npyrue. HacekoMble — MEpEeHOCUHMKHU
BO30yAMTENIEH U apa3uThl YellOBeKa M TOMAITHUX KUBOTHBIX. HacekoMble-BpeuTenu cazia, oropoja,
noJist, Jieca. HacekoMble, CHUKAIOIKME YHUCIEHHOCTh BpeauTenel pacteHui. [loBeieHne HACEKOMBIX,
MHCTUHKTBL. Mepbl IO COKpAIEHUI0 YMCIEHHOCTH HAaCEKOMBIX-BpEIUTENEC. 3HAaUeHHE HACEKOMBIX B
MPUPOJE U )KU3HU YEIIOBEKA.

Jlabopamopuvie u npakmuueckue padomal.

HccnenoBanne BHEIIHETO CTPOEHUS HACEKOMOIO (HAa IPUMEpPE MalCKOIro >KyKa WIH APYTUX
KPYITHBIX HaCEKOMBIX-BPEIUTENEH).

O3HaKkoMJIEHHE C Pa3IMYHBIMU TUIIAMU Pa3BUTHS HACEKOMBIX (Ha MpUMeEpPe KOJUIEKIINH).

Moaarwckun. Obmas xapakrepuctika. Mecroooutanue MoJuntockoB. CTpoeHHE U MPOLECCHI
KHU3HEICATEIIPHOCTH, XapaKTEepHbIE ISl OpIOXOHOTHX, JBYCTBOPYATBHIX, T'OJIOBOHOTUX MOJUIIOCKOB.



YepThl NPUCHOCOOIEHHOCTH MOJUIIOCKOB K cpele oOutaHusa. Pa3sMHOXeHHE MOJUTIOCKOB.
MHoroo0pa3ue MOJUTIOCKOB. 3HaU€HUE MOJIJTIOCKOB B IIPUPOJIE U KHU3HH YETIOBEKA.

Jlabopamopnvie u npakmuueckue padomal.

HccrnenoBanue BHEIIHETO CTPOEHHS PAKOBUH IPECHOBOJHBIX M MOPCKUX MOJUIIOCKOB
(pakoBUHBI 0€33yOKH, TIEPIIOBHUIIBI, MPYAOBHUKA, KATYIIKH U APYTHE).

Xopaossle. OOmass xapakTepUCTUKA. 3apoJBIIIeBOE pa3BUTHE XOPAOBbIX. CHcTeMaTHdecKue
rpynnsl xopaoBsix. [lonrun becuepennbie (ftannernuk). [logrun Yepenusie, niau [To3BoHOUHBIE.

Ppi6b1. OOmas xapaktepucThka. MecTooOMTaHHWE W BHEIIHEE CTpoeHue pbi0. OCOOEHHOCTH
BHYTPEHHETO CTPOCHHUS U TPOILIECCOB KU3HENEATENIbHOCTH. [Iprcmnoco0aeHHOCTh phI0 K YCIOBUSAM
obutanusa. OTINYMS XPALIEBBIX PHIO OT KOCTHBIX pbIO. PazMHOXeHMe, pa3BUTHE U MUTpalUs pbiO B
npupoze. MHorooOpasue pbi0, OCHOBHBIE CHCTEMaTUYeCKHE IPYyMIIbl pel0. 3HaueHHe prI0 B IPUpPOIE U
JKU3HH YeJIOBEKA. XO03SMCTBEHHOE 3HaUYEHUE PBHIO.

Jlabopamopuwvie u npaxmuueckue padoomot.

HccnenoBane BHEITHETO CTPOCHUS U OCOOCHHOCTEH MepeBUKEHUS PBIObI (Ha IpUMepe KUBOM
pBIOBI B OaHKE C BO/IOH).

HccnenoBanue BHYTPEHHETO CTPOSHUS PHIOBI (HAa MPpUMEPE TOTOBOTO BIAXKHOTO Tperapara).

3emHoBoaAHBIe. OOmIas xapaktepucTuka. MecrooOuTtanue 3eMHOBOJIHBIX. (OCOOEHHOCTH
BHEIIHETO M BHYTPEHHEIO CTPOEHUS, IPOLECCOB KU3ZHEACATEIBHOCTH, CBA3aHHBIX C BBIXOJOM
36MHOBOJHBIX Ha cymry. IlpucrnocoOaeHHOCTh 3E€MHOBOJHBIX K KM3HM B BOJAE M Ha CyIIe.
Pa3smHOXeHHEe W pa3BUTHE 3€MHOBOAHBIX. MHOroo0Opasue 3eMHOBOJHBIX M UX OXpaHa. 3HayeHHE
3€MHOBO/IHBIX B IIPUPOJIE U )KU3HU YETIOBEKA.

IIpecmbikaommecsi. OOmas  xapakTepucTuka.  MecTOOOMTaHHE  TPECMBIKAIOLIUXCS.
OcoOeHHOCTH ~ BHEIIHEr0 M BHYTPEHHErO0  CTPOCHHs  HIpecMblkaomuxcsa.  [Ipomeccs
KU3HENEATENIbHOCTH. [Iprucnoco6ieHHOCTh MPECMBIKAIONIUXCS K JKU3HM Ha cyie. PasMHOXeHHe U
pa3BUTHE MpecMbIKaoImuxcs. Perenepanus. MHoroo0pasue MNpPEeCMBIKAIONIMXCA W HUX OXpaHa.
3HaueHue MPECMBIKAIOIINXCA B IPUPOJIE U )KU3HH YEJIOBEKA.

ITunbl. O6mas xapakrepuctuka. OcoOEHHOCTH BHEHIHEro crpoeHus ntum. OcoOeHHOCTH
BHYTPEHHEI'O CTPOCHHs U TPOLIECCOB KHU3HeNesATeNbHOCTH nTull. [lpucnocoOnenuss nTui K monéry.
[ToBenenue. Pa3mHokeHre U pa3BUTHE NTUIL. 3a00Ta 0 moToMcTBe. CE30HHBIE SBJICHUS B )KU3HU TITHII.
Murpamuu ntun, ux uzydeHue. MHorooOpasue NTUI. DKOJOTWYECKHE IpyHmbl NTHll (M0 BBIOOPY
yYuTeNns Ha IpuMepe TPEX SKOJOTMYECKHX TPYHI € YYETOM PACHpPOCTPAHEHHS NTHUIl B PETHUOHE).
[IpucnocobaeHHOCTh NTHUII K PA3JIMYHBIM YCIOBHUSAM CpeAbl. 3HAUECHUE NTHI[ B TPUPOJE U KHUIHU
YeJIoBeKa.

Jlabopamopuwvie u npakmuueckue padoomot.

HccnenoBanue BHEIIHETO CTPOCHUS W MEPbEBOTO MOKPOBa MTHUIl (Ha MpUMepe dydesia MTULl U
Habopa MepheB: KOHTYPHBIX, TYXOBBIX U MyXa).

HccnenoBanue ocoOEHHOCTEN CKeleTa IITULIBI.

Munexkonurarmme. O6mas xapakrepuctuka. Cpeapl KU3HH MIIeKomHUTaronmX. OcoOEHHOCTH
BHEIIHETO  CTPOEHUs, CKeJleTa M  MYCKYyJaTypbl, BHYTpeHHero crpoeHus. IIpoueccsl
JKA3HENIEATENBHOCTHU. Y CIIOKHEHHE HEPBHOU cucteMsbl. [loBeaenue muekonuraromux. PazMHoxxenue u
pa3zBuTHe. 3a00Ta O TOTOMCTBRE.

[TepBo3Bepu. OgHonpoxoaubie (siinexnaaynpe) u Cymuateie (Hu3Imme 3BepH). [Imanentapabie
MiIeKonuTamue. MHOrooOpasre MIIEKOMUTAIOMMX (IO BBIOOPY YUYUTENs H3ydaloTcs 6 OTpsIoB
MJICKOTIMTAIONINX HA MPUMeEpe ABYX BUIOB M3 KaxJoro orpsga). HacekomosiaHbie M PyKokphUIbIe.
I'pe3ynsl, 3aitnieoOpasnbie.  XwumHble. Jlactonorme wu  KutooOpasueie. [lapHOKOTBITHBIE |
Henapuokonsitabie. [IpumaTer. CemeiicTBa oTpsiia XUIHbIE: cO0aYbH, KOIIA4YbH, KyHbH, MEJIBEKBH.

3HayeHrWEe MIIEKONUTAIOLINX B MPHPOJIE M KU3HU YeloBeKa. MIIEKONUTAIONNE — MEPEHOCUHKHI
BO30yauTENEeH onacHbIX 3a0osieBaHui. Mepbl 00psObI C rpbI3yHaMu. MHOTr000pasre MIEKOIHUTAIOIINX
POIHOTO Kpasl.



Jlabopamopuwvie u npaxmuueckue padoomot.

HccnenoBanue ocoOeHHOCTEH CKeNeTa MISKOTUTAIOIINX.
HccnenoBanue ocobeHHOCTEN 3yOHON CHCTEMBI MIIEKOMTUTAIOIITHX.
4. Pa3BuTHE )KHBOTHOI0 MHpa Ha 3emJie

DBOJIIOLIMOHHOE Pa3BUTHE >KMBOTHOIO MHpa Ha 3emiie. YCIOKHEHUE JKHUBOTHBIX B IPOIECCE
sBOMIONIMM. JlOKa3aTenbCcTBa HBOJIIOLIMOHHOTO pPAa3BUTHS KUBOTHOro Mupa. IlameoHTosnorus.
Hckonaemble ocTaTKu JKUBOTHBIX, WX HU3YYCHHC. MeTOI[BI HU3YUCHUA HUCKOMMACMBIX OCTAaTKOB.
P€CTaBpaHI/I$I APCBHUX KUBOTHBIX. «KuBblIe ucKkomaeMsbIey KUBOTHOIO MHpa.

Ku3Hp XKUBOTHBIX B BOJC. OI[HOK.HGTO‘-IHBIG JKHUBOTHBIC. Hponcxoxc;[eHHe MHOTOKJICTOYHBIX
KUBOTHBIX. OCHOBHBIE 3Tambl JBOJIOUUU O€cro3BOHOUHBIX. (OCHOBHBIE ATambl 3BOJIOLUN
MO3BOHOYHBIX J)KUBOTHBIX. BrIMepIine ;KUBOTHEIE.

Jlabopamopuvie u npakmuueckue padomol.

I/ICCHGI[OBaHI/IC HCKOIMACMbIX OCTATKOB BBIMCPIINX JKUBOTHBIX.

5. 7KuBOTHBIE B IPUPOJHBIX COOOIIECTBAX

KuBoTHble U cpena obutaHusa. BnusiHue cBeTa, TemmepaTyphl M BIQXHOCTH Ha >KMBOTHBIX.
[Tprcnoco0aeHHOCTh )KMBOTHBIX K YCIIOBHSIM Cpebl OOUTaHUSI.

[Momynaumu KUBOTHBIX, HMX XapakTepuUCTHKH. OOUHOYHBIA M TPYNIOBOM 00pa3 KHU3HH.
B3anMocBs3u KUBOTHBIX MEXAY cO00i M C APYrUMH opraHu3Mami. [IuiieBbie CBsI3U B MPUPOIHOM
coobmectse. [IuieBbie ypoBHHU, IKOJIOTHYECKAsk MTUPAMUJIA. DKOCUCTEMA.

JKuBOoTHBIE MHp NpUPOAHBIX 30H 3emiiM. OCHOBHBIE 3aKOHOMEPHOCTH pacHpencsieHus
KUBOTHBIX Ha Iu1aHeTe. DayHa.

6. 7KuBOTHBIC N YeJI0BEK

Bo3szaeiictBue uenoBeka Ha JKUBOTHBIX B IIPUPOJE: INPsAMOE M KOCBEHHOE. I[IpombiciioBbIE
AKHUBOTHBIE (pbIOOJIOBCTBO, O0XO0Ta). BeneHune mpombicia >)KMBOTHBIX Ha OCHOBE HAy4HOI'O IMOJIXOAA.
3arpsi3HEHUE OKPY>KAIOIIEe Cpeibl.

OpnomamHuBaHue JKUBOTHBIX. Cenekius, MOponbl, MCKYCCTBEHHBIH OTOOp, IOUKUE NPEIKH
JOMAIIHUX JKUBOTHBIX. 3HAUYEHHWE [JOMAIIHUX JKUBOTHBIX B JKU3HU 4eloBeKa. JKUBOTHbIE
CeNIbCKOXO03SHUCTBEHHBIX YToAuid. MeTo 16l 60pbOBI C JKUBOTHBIMU-BPEIUTEISIMH.

['opon kak oco0as HCKyCCTBEHHas cpela, CO3AaHHass uenoBeKOM. CHHAHTPOIIHBIE BUbI
KHUBOTHBIX. Y CJIOBUS UX OOMTaHUA. becriO3BOHOUHBIE U MO3BOHOYHBIE )KUBOTHBIE TOpoJia. AlanTanus
JKUBOTHBIX K HOBBIM YCJIOBHUSM. PekpeallMOHHBIH Ipecc Ha XUBOTHBIX AUKUX BHUJOB B YCIOBHUAX
ropoja. be3Hang3zopHble qOoMalIHUE KUBOTHBIE. [IMTOMHUKK. BoccTaHOBIEHHE YMCIEHHOCTH PEIKUX
BHJIOB JKUBOTHBIX: 0c000 oxpaHsieMble mpupomnbie Tepputopun (OOIIT). Kpacnas xuura Poccumn.
Mepsl coxpaHeHus )KUBOTHOTO MHpA.

1. YeaoBek — 0MOCONMAIBLHBINH BU/I

Hayku o uenoBeke (aHaToMus, (U3HOIOTHS, ICUXOJIOTHSI, aHTPOIOJIOTUSI, TUTHEHA, CAHUTAPUS,
9KOJIOTHS 4eloBeKa). MeToabl M3ydeHHs] OpraHu3Ma 4dejioBeKa. 3HaueHUE 3HAHUN O YellOBeKe [T
CaMOIIO3HAHUS U COXPaHEHUs 310pOBbs. OCOOEHHOCTH YeJI0BeKa KaKk OMOCOIHALHOTO CYIIECTBA.

Mecto denoBeka B CHUCTEME OpraHuyeckoro wmupa. YenoBek Kak 4YacTb MPHUPOAIBL.
CucremaTuieckoe MOJIOKEHHWE COBPEMEHHOro uenoBeka. CXOACTBO YeNoBeKa C MIIEKOMUTAIOLIUMH.
Otnuuue yenoBeka oT mpuMaroB. JlokazaTenbcTBa KMBOTHOTO MPOUCXOXKACHHS yesloBeka. UenoBek
pa3yMHBIA. AHTpOMOTreHe3, €ro JTambl. bHONOTWYECKHWE M CONHMANbHBIC (HAaKTOPHl CTAHOBJICHUS
yesnoBeka. YenoBeueckue pachl.

2. CTpykKTypa opraHusMa 4ejioBeKka



CtpoeHue u XUMHYECKUN cocTaB KiieTKH. OOMEH BEIeCTB U MPEBpAIICHUE SHEPTUU B KIIETKE.
Mmoroo0pa3ue kinerok, ux aeineHue. HyknenHoBble KHCHIOTHL. ['eHbl. XpoMocombl. XpOMOCOMHBIH
Habop. Mwuro3, Mmeiio3. ComaTuueckue W TMOJOBbIE KIeTKH. CTBOJOBBIE KIETKW. THUIBI TKaHEH
OpraHu3Ma 4eJIOBEKa: SNUTEINalbHbIE, COCAUHUTENbHBIE, MbIIICYHbIC, HEpBHAs1. CBOKCTBA TKAHEH, UX
¢byuknuu. Opranbl U cucTeMbl opraHoB. OpraHu3Mm Kak eAuHoe Iienoe. B3aumocBsi3b OopraHoB u
CHUCTEM KaK OCHOBA TOMEOCTA3a.

Jlabopamopnvie u npakmuueckue padomal.

N3ydyeHrne MUKPOCKOTIMYECKOTO CTPOCHUS TKaHEW (Ha TOTOBBIX MUKpOIIpenapaTax).

Pacrio3naBanue opraHoB U CUCTEM OpPraHOB YeJIOBEKa (110 TabIuIam).

3. HeiiporymopanbHas peryJjsinusi

HepBHasi cuctema 4denoBeka, €€ opraHu3anusi U 3HaueHue. HelpoHbl, HEPBbI, HEPBHBIE Y3JIbI.
Pednexc. Pednexropnas nyra.

Penienitopel.  [IByxHelipoHHbIe U TpEXHEHpoHHbIE peduexTopHble ayrd. COMHHOM MO3T, €ro
ctpoerne u (yHknuu. Pedrekcsl cnmHHOrO Mo3ra. ['OJOBHOW MO3r, €ro CTpoeHHE W (PYHKITUH.
bonbmne mnomymapusi. Peduiekcsl romoBHoro mosra. besyciioBHble (BpOXKAEHHBIE) M YCIOBHBIE
(mpuobpeténnbie) pedaexcel. Comatndeckas HEpBHasA cucTeMa. BereraTuBHas (aBTOHOMHAs1) HEpBHAs
cucrema. HepBHas cucrema kak enuHoe 1ienoe. Hapymenus B pabore HEpBHOW CHCTEMBI.

['ymopanibHas perymsmust GyHKIui. DHIOKpUHHAs cucTtema. JKene3bl BHYTPEHHEH CEKpeIuu.
Kenespl cMmemaHHOW cekpenuu. ['OpMOHBI, WX POJb B PETYJIANUH (HU3UOIOTHUYCCKUX (YHKIIUNA
opranusMa, pocra u pa3BuTus. Hapymenue B pabore 3SHAOKPHHHBIX kené3. OcobOeHHOCTH
pedIiekTOpHON U TyMOpaIbHOM peryasaiun QyHKIHMH oprann3mMa.

Jlabopamopmuwvie u npaxmuueckue padoomol.

N3y4yeHune roJoBHOTO MO3ra deoBeKa (1o MyJIsKaM).

N3ydyenne n3mMeHeHus pazMepa 3padka B 3aBUCUMOCTH OT OCBEIEHHOCTH.

4. Omnopa u ABUKEHHE

3HaueHUe OINOPHO-ABUIaTENbHOIO amnmapara. CKEIeT 4YeIoBeKa, CTPOEHUE €ro OTAEIOB U
dbyakuun. Koctr, UX XUMHUYECKUN COCTaB, CTpoeHHe. THuIbl KocTel. POCT KOCTE# B JUIMHY W TOJIIUHY.
Coenunenue kocreil. Ckener ronoBbl. Ckener TynoBuia. CKeleT KOHEYHOCTEW M HX MOSICOB.
OCOOEHHOCTH CKelleTa YeJIOBeKa, CBA3aHHBIE C MPSMOXO0XKICHUEM U TPYIOBOH EATEIBHOCTHIO.

Mpimieunast cuctema. CtpoeHue u (pyHKIMM CKETETHBIX MBI, PaboTa MBI cTaTuyeckas u
QUHAMHUYECKas, MBIIIIBl crudarean W pasrubareny. YTomsieHue Mbi. [unonuHamus. Pounb
JIBUTaTEIbHON aKTUBHOCTU B COXPAHEHHUH 30POBBSI.

Hapymenuss onopHoO-ABUTaTenbHON CHUCTEMBI. BO3pacTHblE M3MEHEHUs B CTPOCHMM KOCTEH.
Hapymenue ocanku. I[lpenynpexacHue HCKPUBIEHMsI MO3BOHOYHMKA M Pa3BUTUS IUIOCKOCTOIUS.
[Tpodunaktuka TpaBmaru3ma. [lepBas moMoIb Mpu TpaBMax OMOPHO-/IBUTATENLHOTO anmapara.

Jlabopamopuwvie u npaxmuueckue padoomot.

HccnenoBanue cBOMCTB KOCTH.

N3yuenue cTpoenus KocTel (Ha MyJsiKax).

N3yuenune cTpoeHus MO3BOHKOB (Ha MYJISKaX ).

Omnpenenenne ruOKOCTH NO3BOHOYHHKA.

W3mepeHnne Maccsl M pOoCcTa CBOEr0 OPraHu3Ma.

N3yueHne BIUsAHNUSA CTATUYECKOW U TMHAMUYECKOW HArpy3KU Ha YTOMJICHUE MBIIIILI,

BrisBrienre HapyIIeHUs! OCAHKHU.

Ornpenenenne NprU3HAKOB MIIOCKOCTOIHS.

Oka3zaHue 1epBod NOMOIIY ITPU MOBPEKIACHNUN CKEJIETa U MBIIIILI.

5. BHyTpeHHsd cpela OpraHu3Ma



Buytpennss cpena u e€ ¢pynkuuu. @opMeHHbIE 3JIEMEHTHI KPOBU: IPUTPOLUTHI, JTCHKOLMUTHI 1
TpoMOOIUTH. MaslokpoBHe, ero npuuuHbl. KpacHbIit KOCTHBIN MO3T, €ro pois B opranusme. Ilnazma
KkpoBu. [locTosiHCTBO BHYTpeHHEU cpefbl (romeocTas). CBEpThIBaHUE KpoBU. ['pymnmbl kpoBH. Pesyc-
dakrtop. [lepenuBanne kpoBu. JJoHOPCTBO.

Ummynuter u  ero Buabl. DakToppl, BIMSIONIME HAa HMMYHUTET (MpUOOpETEHHbBIE
UMMYHOJC(PUIMTHI): pagHalliOHHOEe O0JTy4YeHHE, XMMUYECKOe OTpaBJCHUE, IOJ0JaHHue, BOCHAJICHHE,
BUpycHble 3a0oneBanust, BUY-undexuus. BunoukoBas sxenesa, nuMpaTHuecKue y3ibl. Bakuunbel u
nedyeOHble CRIBOPOTKU. 3HaueHue padot JI. [lactepa u .M. MeunukoBa 1o nu3y4eHu0o UMMYHHUTETA.

Jlabopamopuwvie u npaxmuueckue padoomot.

N3ydenne MUKpOCKOIIMYECKOTO CTPOCHUSI KPOBU YeNIOBEKA M JISTYIIKH (CpaBHEHHUE) Ha TOTOBBIX
MUKpoIIpenaparax.

6. KpoBooOpamenue

Opransr kpoBooOpamenus. Ctpoerne u pabora cepaua. ABromarm3m cepana. CepaeuHbIi
IIUKJI, €TO JJIUTEILHOCTh. BOBION 1 Masblii Kpyrd KpoBooOpalieHus. /[BimkeHrne KpoBH M0 COCYIaM.
[Tynec. Jlumdaruyeckas cucrema, JUM(OOTTOK. Perymsmus nesTenbHOCTH cepiia U COCYIOB.
l'uruena cepaeuHo-cocyaucToil cuctembl. IlpoduiakTuka cepaedHO-COCYIUCThIX 3a00IeBaHUM.
[IepBast moMoIIbs Ipu KPOBOTCUEHUSIX.

Jlabopamopuwvie u npakmuueckue padoomot.

W3mepeHnne KpoBsIHOTO AABJICHHUS.

OmnpeneneHue mynbca M YHUCIIA CEPACUYHBIX COKpAIlEHWH B IIOKOE M TIOCJIE J03MPOBAHHBIX
($U3MUECKUX HAarpy30K y YelloBeKa.

[IepBast momMoIb PU KPOBOTEUECHUSIX.

7. JlbIxaHme

Heixanne u ero 3HaueHue. Opranbl apixaHus. JIérkwe. B3anmmocBs3p cTtpoeHust u QyHKIHI
OpraHoB JbixaHUs. ['a3000MeH B JErkux W TKaHsAX. JKu3HeHHas EMKOCTh JIErKuX. MexaHH3MbI
IbIXaHusl. JIpIxaTenbHble IBMKEHUS. Perynsuus qpIxanusl.

WUndexkunonnsie 00J€3HU, MepeAaloliuecs 4Yepe3 BO3AyX, MNPeAYNPeKICHHE BO3IYIIHO-
KaneabHbIX HHGpekuuil. Bpen TabakokypeHus, ynoTpeOJeHUS HApKOTHUECKUX U TICUXOTPOIHBIX
BeniecTB. Peannmanusa. OxpaHa Bo3aymiHoW cpenbl. Oka3zaHue NEPBOM NOMOIIM IPU IOPaKEHUU
OpraHOB JIbIXaHUSI.

Jlabopamopuwvie u npaxmuueckue padoomot.

W3mepenune o6xBara rpyIHOM KIETKU B COCTOSIHUM BJI0OXa U BBIOXA.

Omnpenenenne 4acTOTHI AbIXaHUs. BiusHue pa3nuyHbix (aKTOPOB HA YACTOTY JIBIXaHUS.

8. TluTanue M NUILEBapeHHe

IIutaTennpHbIEe BCIICCTBA W MHUIICBLIC MNPOAYKTHI. Ilutanue um ero 3HaYcHHE. HI/IH_IGBapeHI/IC.
Opranbl nuIIeBapeHusi, UX crpoeHue U ¢GyHkuu. DepMeHTH, UX pOJb B MUIICBAPCHHU.
[TumeBapenue B poToBOM MmosocTu. 3yObl U yXOJ 3a HUMH. [IuiieBapeHne B JKeIyaKe, B TOHKOM U B
TOJICTOM KuIlleyHuKe. BcackiBaHne muTarenbHbIX BemiecTB. BcacbiBanue Bonbl. [IuiieBapuTenbHble
JKCJIC3bI: IICUYCHD U MOIKCITYA0YHAA KCJIC3a, UX POJIb B THUIIICBAPCHUH.

Mukpobrom 4YeraoBeKa — COBOKYITHOCTh MHKPOOPTAaHM3MOB, HACEISIONINX OPTaHW3M YelIOBEKa.
Perynsaums nmumeBapenusi. Meto sl u3yueHnus opranos numeBapenus. Padoter N.I1. [TaBnosa.

['uruena mnwurtanus. llpengynpexaeHue TIUCTHBIX U KENyIOYHO-KUIICYHBIX 3a00JeBaHUl,
IIHUIICBBIX OTpaBHGHHﬁ. Bnusnune KYPCHUA U aJIKOT'OJISI Ha IMUIICBAPCHUC.

Jlabopamopnvie u npakmuueckue padomal.

HccnenoBanue neictBust GepMEHTOB CITIOHBI HA KpaxMall.

HabGnronenue aeicTBUS KETYJOUHOTO COKa Ha OCIKHU.

9. OOMeH BelecTB U NpeBpalleHue JHEPTUu



OOMeH BemieCTB M TPEBpAIllCHHE OHHEPTUM B OpPraHU3Me 4deloBeka. I[lmacTudeckuii u
sHepreTudeckuit ooMeH. OOMeH BOJbI 1 MUHEpAIbHBIX colieil. OOMeH GeNKOB, YIIIeBOAOB U )KUPOB B
opranm3Mme. Perynsius oOMeHa BEIIeCTB U MPEBPAICHIS SHEPTUH.

Butamunsel 1 ux pons Ay opranusma. [locrynnenune BuraMuHoB ¢ numieid. CUHTE3 BUTAMHUHOB B
opranu3Me. ABUTAMUHO3bI U THIOBUTAMUHO3bl. COXpaHeHHEe BUTAMHHOB B MUIIIE.

Hopmbl u pexum mnutanus. PanuonanmpHOe nUTaHWe — (AKTOp YKPEIUIGHHUS 30POBBSI.
Hapymenne oOMeHa BemecTs.

Jlabopamopuwvie u npakmuueckue padoomot.

HccnenoBanue cocraBa MpOIyKTOB MUTAHUS.

CocraBiieHHE MEHIO B 3aBUCUMOCTH OT KAJIOPUIHOCTH TMHIILIH.

CHOCOGBI COXpaHeHI/ISI BUTAMHWHOB B IIHIICBBIX npo;[yKTax.
10. Koska

Crpoenne u ¢pynkiuu koxu. Koxa u e€ npousBoansie. Koxa u repmoperymsiuus. Biusuaue Ha
KOXY (DaKTOpOB OKpy»XaroIe cpepl.

3akanuBaHue U ero poiib. CrocoObl 3aKkanuBaHus OpraHu3Ma. ['MrMeHa KoXu, TUTHEeHHYecKue
TpeOoBaHUs K ofie’kae U 00yBHU. 3a00IeBaHUs KOXKH U UX npeaynpexaeHus. [Ipopunaktuka u neppas
MOMOIIb TPU TETJIOBOM U COJHEYHOM yAapax, 0’Korax 1 0OMOpPOKEHUSX.

Jlabopamopuwvie u npaxmuueckue padoomot.

Uccnenoanue ¢ mOMOUIBIO JIYIBl TEUIbHOM U JJAJOHHON CTOPOHBI KUCTH.

Omnpenenenne KUPHOCTH Pa3INYHbBIX YYACTKOB KOXKH JIULA.

Onucanue Mep Mo yxoay 3a KO>KEH JIMIla U BOJIOCAMH B 3aBUCUMOCTHU OT TUIIA KOXKHU.

Ornucanre OCHOBHBIX TUTHEHUYECKUX TPEOOBAHUMN K OJICKI€ U OOYBH.
11. Boineaenue

3HaueHue BblaeneHUs. Opranbl BblAeeHUsA. OpraHbl MOYEBBIICTUTEIIBHON CHUCTEMBI, HX
cTpoeHue u (QyHKUMU. Mukpockonuueckoe crtpoenue mnoukud. Hedpon. OOpasoBanue Mmouw.

Perynauus MoueoOpa3oBaHUS M MOYEHCIyCKaHMA. 3a00JieBaHMS OPraHOB MOYEBBIICIUTEIBHOM
CUCTEMBI, UX IIPEIYNPEKICHUE.

Jlabopamopmuwvie u npaxmuueckue padoomot.
OrnpezenieHre MECTOIOJIOKEHUS MOYeK (Ha MYJISKE).
Omnwucanue Mep NpoUIAKTUKH OOJIE3HEN MOYeK.

12. Pa3aMHoOkKeHUe U pa3BUTHE

Opranel  penpoayknuu, crpoeHue u ¢GyHKiuu. [lonoBeie jkene3bl. [loJOBBIE KIIETKH.
OmnonotBopeHue. BHyTpuyTpoOHOe pa3BuThe. BnmsHue Ha 3MOpHOHANbHOE pa3BHTHE (HaKTOPOB
okpyxkarwmie cpeasl. Poxawl. Jlaktamusa. Poct um pasButme peG€nka. IlomoBoe co3peBaHue.
HacnenoBanue npusHakoB y 4enoBeka. HacnencTBeHHbIe 00I€3HH, X MPUYUHBI U TIPEIYNPEKICHUE.
Habop xpomocom, MOJOBBIE XPOMOCOMBI, T'eHbl. POJIb T€HEeTHYeCKMX 3HAHWHA NJs TUIAHUPOBAHHS
cembu. MH}ekuu, nepeaaromuecs NoJoBbIM MyTEM, UX MPOQPHIAKTHKA.

Jlabopamopuwvie u npaxmuueckue padoomot.

Omnucanue OCHOBHBIX Mep 10 MpoduiakTHKe MH(YEKINOHHBIX BUPYCHBIX 3a0oneBanuii: CITN/] u
renaTur.

13. Opranbl 4YyBCTB M CEHCOPHbIE CHCTEMBI

Opranbl 4yBCTB M UX 3HadyeHue. AHanuzatopbl. CeHCopHble cHCTEMBbl. [J1a3 U 3peHue.
Ontuyeckass cucrema riaza. Ceryarka. 3pUTENbHBIE PEHENTOPBL. 3PUTEIBHOE BOCIPHUSITHE.
Hapyenus 3penus u ux npuduHsl. ['uruena 3spexus.

VYxo0 u cnyx. CtpoeHue u GyHKIUHU OpraHa ciayxa. MexaHu3M paboThl CIyXOBOTO aHAJIH3aTOPA.
CnyxoBoe Bocnpusitue. Hapymenus ciiyxa u ux npuyuHbl. [ 'uruena ciyxa.



Opranbsl paBHOBECHS, MBIIICYHOTO YYBCTBA, OCS3aHUs, OOOHSHUS M BKyca. B3ammojeicTBHe
CEHCOPHBIX CHCTEM OpraHU3Ma.

Jlabopamopnsle u npakmuyeckue paoomaol

OmnpeenieHre OCTPOTHI 3PCHHS Y YeIOBEKa.

V3ydeHne CTpoeHHS OpraHa 3peHus (Ha MYJISKE M BIIQXKHOM ITperapare).

N3ydenne cTpoeHus oprana ciuyxa (Ha MyJsiKe).

14. IloBegeHne M ICHXHUKA

Ilcuxuka u moBeneHue uenoBeka. llorpeOHOCTH W MOTHBBI moBeaeHus. CouuanbHas
00yCJIOBJICHHOCTh TIOBEICHUS 4YenoBeka. PediexkTopHas Teopus noBefeHusa. Bricmias HepBHas
JesATeILHOCTh uenoBeka, padotel .M. Ceuenona, I.I1. [1aBnoBa. Mexanu3m 00pa3oBaHUs YCIOBHBIX
pednekcoB. Topmokenue. JluHamuueckwii CcTepeoTurl. Poib TOPMOHOB B  TOBEJICHHH.
HacnenctBenHble W HEHacIeICTBEHHBIE MPOTpaMMbl MOBEACHUS y 4denoBeka. [IpucrmocoOuTenbHbIi
XapakTep MOBEIEHUS.

[lepBas m BTOpas curHajabHble cucTeMbl. llo3HaBarenpHas aeATENBHOCTH MO3ra. Peub u
MmbinuieHue. [laMate 1 BHUMaHue. OMonun. MHAnBHUIyanbHbIE 0COOEHHOCTH JTUYHOCTH: CIIOCOOHOCTH,
TEMIIEPAMEHT, XapaKTep, ONAPEHHOCTb. THUIIBI BBICHICH HEPBHOM JEATEIBHOCTH U TEMIIEPAMEHTA.
OCOOCHHOCTH TICUXMKH 4eloBeKa. | 'mrueHa (pu3nueckoro M yMCTBEHHOTO Tpyaa. Pexum Tpyna u
otabixa. CoH U ero 3Hauenue. [ ' urnena cHa.

Jlabopamopuwvie u npaxmuueckue padoomot.

N3ydyeHue KpaTKOBPEMEHHOM MAMSITH.

Omnpenenenne 06bEMa MEXaHUIECKOW U JIOTHYECKOUN MaMSsITH.

Onenka chopMHUPOBAHHOCTH HABBIKOB JIOTMYECKOT'O MBIIIIICHHUS.

15. YeroBek U OKpYy KaOLIasA cpeaa

YenmoBek W OKpyKawIas cpefa. JKOJIOrHYeckrue (aKTopbl W WX JACHCTBHE HA OpPraHU3M
YEJIOBEKA. 3aBUCUMOCTb 3/I0POBbsl YEJIOBEKA OT COCTOSHHS OKpPY)KAIOIIEH cpelpl. MHKpOKIMMaT
KUIbIX nomerieHnid. CoOirofeHue mNpaBWJl TIOBEACHUS B OKpYXKAIOIIEW Cpele, B ONAcHBIX U
YpE3BbIYANHBIX CUTYyAIUAX.

310pOBbE 4YEJIOBEKAa KaK COLMAJIbHAsg ILE€HHOCTb. DakTopbl, HapylIAOIIHME 310pOBbE:
TUIOAMHAMUS, KypeHHe, YNoTpeOJeHHe alKoroyisi, HApKOTHKOB, HecOaJaHCHPOBAaHHOE IHTaHHE,
cTpecc. YKpeIUIeHHWE 3[J0pOBbS: AyTOTPEHUHI, 3aKajluBaHUE, JBUTAaTEIbHAs aKTUBHOCTb,
cObanmancupoBaHHoe mnuTaHue. KynabTypa OTHOIIEHHMS K COOCTBEHHOMY 3J0POBBIO M 3JI0POBBIO
OKpyKarIux. BcemupHas opranu3zanus 34paBoOXpaHEHHUS.

YenoBek Kak dYacTh Ouocepsl 3emin. AHTPONOTCHHBIE BO3ACHCTBHS HA IPHPOLY.
VpOanuzamms. LluBunuzanus. TexHoreHHble W3MEHEHHMS B OKpyxkatomel cpene. CoBpeMeHHbIE
J100abHbIE HKOJIOTHYECKHE MpoOJeMbl. 3HaYCHHE OXpaHbl OKPYKAIOLIEH cpeabl ISl COXpaHEHHs
YeJI0BEeYeCTBA.



TemaTnueckoe MiIaHMpoOBaHUE
(c yueTom paboueli mporpaMMbl BOCIIUTAHUS U IPUMEHEHUS 000PYyI0BaHUsI IICHTPOB 00pa30BaHUs

€CTECTBEHHO-HAYYHOM U TEXHOJIOTHYECKON HarpaBiieHHOCTeN «Touka pocTay )

Ne HaumenoBanue pasnena, TeMbl Kommuaectso | Mcmonb3oBanue mudpoBoro
n/m 4acoB 110 U aHAJIOTOBOTO
paznenam, 00opy0BaHus LIEHTpa
TeMam €CTECTBEHHO HAYYHOU U
TEXHOJIOTHYECKOMN
HamnpaBieHHOCTEN «Touka
poctay /)
Buonorus S knacc.bakrepuu, rpudsbi, 34
pacTeHus.
1 BBenenue 6
2 | KiletouHoe cTpoeHre OpraHu3MoB 9 [udposoit
MUKPOCKOIL,MUKPOTpEenapaThbl
3 | bakrepuu. I'puOsI 8 Hudposoii
MHUKPOCKOIT,MUKPOIIpenaparsbl
4 | Pacrenus 10 HudpoBoit MUKPOCKOIL.
5 | Peseps 1
Buosaorus 6 knacc. MHoroodpasue 34
NMOKPbITOCEMEHHBIX PACTeHUH
6 | Ctpoenue n MHOrooOpa3ue MOKPhITOCEMEHHBIX 14 MuKpocCKoII.
pacreHuit
7 | ’Kusznb pactenuit 11 Jatuuku uudposoii
nabopaTopun
8 | Knaccudukanus pactenuit 5 Kommnsrorep, mynpTuMena
9 [Tpupoausie coodmecTa 4 KOMIIBIOTEP
10 | Peseps
Buosorus 7 kaacc. ZKuBoTrHbie 68
12 | Beenenue 2
13 | IIpocteitmme 2 [udposoit Mukpockor
14 | MHOrOKJIETOYHBIE )KUBOTHBIE 38 KomnerotrepHoe
obopymoBaHnue
15 | DOBomonus cTpoeHus: GyHKIUNA OPTaHOB U MX 11 Tabmuub! ,iudpoBoi
CUCTEM Y >KHBOTHBIX MUKPOCKOTI
16 | UHauBuayaibHOE pa3BUTHE KUBOTHBIX 3 Komnerotep
17 | Pa3BuTHe U 3aKOHOMEPHOCTH pPa3MEIIEHUs 4 KomnsrorepHoe
’KUBOTHBIX Ha 3emiie 060py/10BaHHE
18 | buoieHo3sl 4 Tabmuist
19 | )KuBOTHBII MUp U  XO3SIIICTBEHHAsI IEATEIBHOCTh 3 Komnerotep
yelioBeKa
20 | IloBrOpenue 2
Pesepn 1
buosorus 8 kaacc.Yenosek. 68
21 | Beenenue. Haykun, usygaromume opraHnusm 2 KommnbrorepHoe




YeJI0BEeKa. obopynoBaHue
22 | IlpoucxosxaeHre 4eIoBeKa. 3
23 | CtpoeHue opranusma 4 TaOUIIBI
24 | OnopHo-BUTaTeIbHas CUCTEMA 7 Mopenu mo3BOHKOB
25 | BuytpeHHss cpena opraHusma 3 [{udpoBoit MUKPOCKOTIL.
,Jarauk pH
26 | KpoBeHocHas u iuM¢paTHUeCcKasi CHCTEMBbI 6 L{udpoBoii MUKpOCKOI
OpraHusma
27 | JlpixaHue 5 Hatunku nudpoBoit
nabopaTtopuu
28 | IlnmeBapenue 6 JaTtuuk pH
29 | OOMEH BeUIeCTB U SHEPTUU 3 Komnbrorep ,mpoekTop
30 | IToxpoBHbIe Oopransl. Tepmoperyisanus. 5 [{udpoBoit MUKPOCKOIT
Brigenenue.
31 | HepBHas cucrema 5 Komnbrorep ,mpoekTop
32 | AHanuzaTopsl 5 Tabnuirel, KOMIBIOTED
33 | Beicmas HepBHas aesaTesbHOCTD. [loBeneHue. 6 Komibrotep,npoekTop
IIcuxuka.
34 | JKenesbl BHyTpEHHEN CEKpELUU. 2 Komnerotep ,ipoekTop
35 | MapuBuAyanbHOE pa3BUTHE OpraHu3Ma 5 Kommnsrorep,npoekrop.
36 | Peseps 2
buosaorus 9 knacc. BBenenue B 06111y1o 68
0M0JIOTHIO.
37 | Beenenue B 0011yto OMOJIOTHIO 2 Hudposas naboparopust
38 | MonekyJsapHbIi yPOBEHB. 8 Hatuuku nudpoBoii
nabopaTtopuu
39 | Knerounslif ypoBeHb 15 [udposoit Mukpockor
40 | Opranu3MeHHBIH YPOBEHb 15 Komnbrotep,mpoektop
41 | [lonynsiuMOHHO-BUAOBOI YPOBEHB 8 TabmueL,udpoBas
nabopaTopus
42 | DKOCHUCTEMHBIN yPOBEHb 6 Komnerotep, mpoekTop.
43 | buocdepHsblil ypOBEHB. 11 Komnbrorep,npoektop
44 | Peseps 3

MarepuanbHO-TeXHUUYECKas Oa3a
1.Iudposas nadopatopus:
1) HoytOyxk (I1K). 2) Jlatunk Temneparypsl 3) JlaTuuik TemmepaTyphl OKpysKaromiei cpenbl. 4)
Hatuuk pH. 5) nudpoBoit MEKpPOCKOTI.
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YyeOHO-MeTOAMUECKOE 00ecIeueHue

. ITaceunux B. B. buonorus. bakrepun, rpudsl, pactenus. 5 kinacc: yaeOHuk. — M.: Jlpoda,

mo0o0e n3ganue mnocie 2012 1. ;

[Taceunuk B. B. buonorus. bakrepun, rpudsl, pactenus. 5 kiacc: pabodas TeTpaab. — M.:
Hpoda, moboe nznanue nocne 2012 r.

[Taceunuk B. B. buonorus. bakrepun, rpudbl, pacTeHus. 5 KJIacc: METOANYECKOE MMOCOOHeE.
— M.: Jlpoda, mroboe uzganue mocie 2012 r.

buonorus. Paboune nporpammel. 5—9 kimaccel. — M.: Jlpoda, nroboe u3gaHue.

[Taceunuk B. B. buonorusi. MHOroo6pa3sue nokpbrITOCEeMEHHBIX pacTeHUH. 6 Kinacc. Y4eOHHK /
M.: lpoda, mroboe n3ganue nocie 2013 r.

[Taceunuk B. B.. buonorus. MHOroo6pasue mokpbITOCEMEHHBIX pacTeHuil. 6 kiacc Pabouas
terpaab / M.: JIpoda, mobdoe nznanue nocne 2013 r.

[Taceunuk B. B buonorus. MHOroo6pasue nNoKpbITOCEMEHHBIX PacTeHUH. 6 Ki1acc.
Metoanueckoe mocobue / M.: [Ipoda, modoe nzganue nocie 2013 r.

Bosnbimias snekrponnas suiukinoneaus Kupumna u Medoaus.

JlutTeparypa ISl VIUTEIS

. IMaceynux B. B. buonorus. bakrepun, rpu0sl, pactenus. 5 knacc: yueOHuk. — M.: Ipoda,

M000e n3ganue mocie 2012 r. ;

[Taceunuk B. B. buonorus. bakrepuu, rpuosl, pacterus. 5 kimacc: paboyast TeTpanb. — M.:
Hpoda, mobdoe nznanue nocne 2012 r.

[Taceunuk B. B. buonorus. bakrepun, rpuosl, pacTeHUs. 5 KjIacc: METOAMYECKOE TOCOOHeE.
— M.: Jlpoda, mroboe uzganue mocie 2012 r.

buonorus. Paboune nporpammel. 5—9 kmaccel. — M.: Jlpoda, mrob6oe u3gaHue.

Kypun A. A., UBanoBa T. B., PeokakoB M.B. YueOusie mians! mkon Poccun / mox pen.
M. B. PepkakoBa. — M., [Ipoda, 2012r.

I'ynenkoBa M.A. TecroBble 3amaHMs ISl NMPOBEPKM 3HAHUM ydammxcs mo Ooranuke. — M.:
TBopueckuii neHtp, 2000.

buonorus. KoHTposbHbIE N3MEPUTENBHBIE MaTEPUAIIbl €MHOIO IOCYJApCTBEHHOTO
sk3ameHa B 2015 r. — M.: Llentp tectupoBanus MunoOpazoBanus Poccun, 2015.

HepkaueBa H.U., ConobeB A.I'. buonorus. EI'D. Metomdeckoe mocodue 1ist HOIroToBKu. — M.
M3n-8o «Ix3ameny, 2007.

EI'D 2015 —2016: buonorust: peanbHble BapraHThl / aBT.-cocT. E.A. Hukumosa,

C.II. aranoa. —M.: ACT: Actpens, 2007.

. COOpHUK TECTOB C Pa3HOYPOBHEBBIMU 33JaHUSIMH TI0 pa3jieny Ouomnoruu «Pactenus». — TamOo0B:

TOUIIKPO, 1996.

Tpaiitak .. Kaura st urenust o 6otanuke: 1ist ydammxcst S — 6 kiacco. — M.: [Ipocsenienue,
1985.

Hmutpuesa T.A., Cymaroxun C.B. «buonorus. Pacrenusi, 6akrepuu, rpuObl, THIIARHUKHA,
JKUBOTHBIEY. 6-7 kiacc.: Borpocsl. 3amanus. 3agaun. — M.:lpoda,2015

.Mypra3un AxrtuBHbIE popMBbl 00ydueHus 6uonoruu M., [Ipocsemenue, 1991
. ITapdwunosa JI. JI. KoutposnbHbIe 1 TpOBEpOYHBIE PAOOTHI IO OMOIOTHH ( K YYCOHUKY

Buonorus. bakrepun. I'pubsl. Pactenus 5 ki) M., Ok3amen, 2015.

. Petimepc H.®. Kpartkuii cnoBapb Ononorudeckux TepMuHoB. — M., [IpocBemenue, 2012.
. InTepHeT pecypcesl.
. Paboune mporpammbel mo Owomorum 6-11 kmaccer mo mporpammam H.M Conumna, B.B.

3axaposa; B, B. [1aceunuka; 1, H. Ilonomapépoii — M.; «['modyc» 2008

. CraHzmapT OCHOBHOTO 00111eTO 00pa30BaHUS

. IIpumepnas nmporpamma o 6MOJIOTUU OCHOBHOTO 0011er0 00pa3oBaHusl.

. H.M. l'anymkoBa «buonorus. [loypounsie miansl 6 kiace» — Bonrorpan «Yuutens» 2015
. A.A.Kanununa «[loypounsie pa3paboTku no 6uonoruu 6 xnaccy - Mocksa «BAKO» 2016






