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IMosicuuTeILHASA 3aNIMCKA
Brenenne

OcHamieHne o011eo00pa3oBaTeIbHbIX IKOJ COBPEMEHHBIM aHAJIOIOBBIM U LIU(POBBIM 000PYAOBAHUEM SIBIIAETCSIMATEpUATbHON 6a30i
peanuzanuu PenepaabHOro rocy1apcTBEHHOI0 00pa30BaTEeIbHOIO CTaHAAPTA. DTO OTKPHIBAET HOBbIE BO3MOKHOCTH B YPOUHOI U BHEYPOUHOH,
BHEKJIACCHOM JIEATETLHOCTH U SIBJISIETCSI HEOTHEMIIEMBIM YCIIOBHEM (POPMUPOBAHUS BEICOKOTEXHOJIOTUYHOM CPebl MIKOJIbI, 6€3 KOTOPO CI0KHO
MPEJCTaBUTh HE TOJIBKO MPOoHIbHOE 00ydeHNEe, HO U COBPEMEHHBIH 00pa30BaTeNIbHBIN MpoLIece B 11e0M. PaspactaeTcs mose B3auMOACHCTBUS
yUEHHKA U YYWTeNsd, KOTOPOE PpacHpOCTPAaHSAETCsl 3a CTEHbl IIKOJbI B peallbHbld M BUPTYyalbHbI coumyM. Mcnoabs3oBaHue ydeOHOro
000pYZIOBaHUS CTAHOBUTCS CPEJICTBOM O0ECIEUEHHUS ITOTO B3aWMOJICHCTBUSA, TeM Oosiee B yCIOBHIX OOyYCHHS MpEAMETY Ha yrIIyOJIEHHOM
YPOBHE, IpeAToNaraeMom npoduinusanueit 00ydeHusl.

Bricokast cioxHOCTh paboThl C COBpEMEHHBIM LIU(PPOBBIM, 0OecrieueHne ero paboTocnocoOHOCTH, HEAOCTATOYHOCTh METOAMUYECKOTO
obecrieyeHnss — BCE 3TO 3a4acTyl0 BCTYNAeT B IPOTUBOPEUYHE C HEAOCTATOUHOCTHIO MH(MOPMALIMOHHBIX U MHCTPYMEHTAIBHBIX KOMIIETEHLIUN
nenarora. Paspemienre 1aHHOTO KOH(IIMKTA BO3MOYKHO B MPAKTHUECKOW JIEATEILHOCTH, B BBIIOJHEHUN JEMOHCTPAIIMOHHBIX U J1a00paTOPHBIX
pabot, oprau3anuu 1a00paTOPHOTO IKCIIEPUMEHTA, B OPraHU3aluU IPOSKTHON U y4eOHO-NCCIIe0BATENLCKOM IEATEIIEHOCTH 00yJarOIMIUXCSl.
B npouecce sxcniepuMeHTanbHOM paboThl yyalecs IpuoOpeTaroT ONbIT HO3HAHUS PEaIbHOCTH, SIBJISIOIIUICS BaXKHBIM 3TalloM (OPMHUPOBAHUS
y HUX YOeXJIEHMH, KOTOpbIE, B CBOIO OYepe/b, COCTABIISIIOT OCHOBY HayYHOIO MHUPOBO33peHHUs. B To ke Bpems oTpabarbiBaeTcs METOIUKA
MIOCTAHOBKH AKCIIEPUMEHTA. TeMaThKa paccCMaTPHBAEMbIX SKCIIEPHMEHTOB, KOJUYECTBEHHBIX OIBITOB, COOTBETCTBYET CTPYKTYpE NMPUMEPHOI
00pa3oBaTeNbHON MPOrpaMMbl M0 OHOJIOTHH, coaepxaHuio degaepasbHOrO TOCYAapCTBEHHOro oOpa3zoBarenbHoro crapgapra (PIOC)
OCHOBHOT'0O 00111ero 00pa3oBaHuUs.

[TocraBnsemble B IKOJIBI COBPEMEHHBIE CpeACTBa 00yUeHHs], B paMKax MpoeKTa IeHTpa «Touka pocTay, CoAepKaT KakK y»Ke U3BECTHOE
00opyI0BaHUe, TaK U MPHUHINIHAIBLHO HOBOE. [Ipexe Bcero, 3To mudpoBsie 1adbopaTopun ¢ HabOpaMH JaTYHKOB, TIO3BOJISIONINE TPOBOIUTD
U3MepeHus: (PU3NYECKUX, XUMUYECKUX, (PU3MOIOTMUECKUX IMapaMEeTpOB OKpY’Karolled cpeabl M opraHu3MoB. B ocHOBY oOpa3oBarenbHOU
IpOrpaMMbl  3aJI0KEHO MpHUMEHEHHe LU(POBBIX JabopaTopuil. PaccMoTpeHHBIE B MOCOOMHM OMNBITHl MPOLUIM HIMPOKYIO amnpoOaruio.
MHoOTrONeTHsIsl MPaKTHKa HMCIIOJIb30BAaHMs IHU(PPOBBIX JIAOOPATOPUI M MUKPOCKONMMYECKONW TEXHUKH B INKOJIE IOKAa3ana, YTO COBPEMEHHEIC
TEXHUYECKHE CPEICTBA 0OYUIEHUSI HOBOTO TIOKOJICHUS MTO3BOJISIOT JOOUTHCS BBICOKOTO YPOBHS YCBOCHUS 3HAHUH, (HOPMUPOBAHUS TPAKTUICCKUX
HaBBIKOB OMOJIOIMYECKHX HCCIIE0BaHHM, YCTOMYMBOIO pOCTa MO3HABATENBHOIO MHTEpECca IIKOJBHUKOB M, KaK CIIEJACTBUE BBICOKOI'O YPOBHS
y4eOHOW MOTHBAITUH.

Hean ¥ 3ax1auu

® peanu3anysi OCHOBHBIX 00IIe00pa30BaTEIbHBIX MPOTPaMM 10 YIEOHBIM MTpEAMETaM €CTECTBEHHO-HAYYHON HAMpPaBIEHHOCTH, B TOM YHCIIC B
pamMKax BHEYPOUHOU JESTENIbHOCTH 00YJarOIINXCS;

b pa3pa60T1<a " peajin3daivd pasHOYPOBHCBLIX NOMOJIHUTCIBHBIX O6H.I€O6pa30BaTeJ'ILHLIX nporpamm CCTCCTBCHHO-Hay‘{HOf/'I HAIlpaBJICHHOCTH,
a TaK’KC MHBIX IIPpOrpaMM, B TOM YUCJIC B KaHI/IKy'J'ISIpHHﬁ 1(Sj0)5 (O



BOBJICUCHHUC yUJAIIUXCA U ICAArOTrMICCKHUX pa6OTHI/IKOB B IPOCKTHYIO JCIATCIBbHOCTD,

OpraHM3anysi BHEY4eOHOH NEeSATEIbHOCTH B KAaHUKYJSIPHBIN MEpUOJ, pa3paboTKa W peaiu3alus COOTBETCTBYIOUIMX 00pa3oBaTeIbHBIX
porpamMm, B TOM YHUCIIE /IS JIarepeld, OpraHM30BaHHBIX 00pa30BaTeIbHBIMI OPTraHU3ALUSIMHU B KAHUKYISIPHBIN TIEPHOJT,

HOBBIIICHAE MPOPECCHOHAIPHOIO MAacTepCcTBa IEarOrHYeCKUX PaOOTHUKOB IIEHTPA, PEATHU3YIOUIMX OCHOBHBIC W JIOMOIHUTEIBHBIC
00111e00pa3oBaTeIbHBIC TPOTPAMMBI.

Co3nanue nentpa «Todka pocray mpeanoyiaraeT pa3BuTue 00pa3zoBaTeNbHON HHPPACTPYKTYPHI 0011e00pa3oBaTeIbHON OpraHU3aluy, B TOM
qHCIIe OCHAIIeHUe 001eo0pa3oBaTeIbHON OpraHu3alHu:

000pyIOBaHUEM, CPEICTBAMU OOYUYCHHUS M BOCIIUTAHUS UIAH3y4IeHUS (B TOM YHCIIE SKCIIEPUMEHTAILHOIO) MPEIMETOB, KYPCOB, AUCIMIUIAH
(Momyneit) ecTeCTBEHHO-HAYYHON HAMpaBICHHOCTH NPU Peaju3allid OCHOBHBIX 00Ie00pa30BaTEeIbHBIX MPOTPaMM U JIOMOTHUTEIBHBIX
0011e00pa30BaTEIBHBIX MPOTPAMM, B TOM YUCIIC JUISl PACIIUPEHUS COACPX)aHU YIeOHBIX TpeaMeToB «Du3nkay, « XumMusy», « buoiorus»;

o0opyZ0BaHUEM, CpeICTBaMH O0yUYEHMs M BOCIIUTAHUSA JUISl peaIM3alui IPOTrpaMM JIOTIOJIHUTENILHOIO 00pa30BaHUs €CTECTBEHHO-HAYYHON
HaIlpaBJIECHHOCTEM;

KOMITBIOTEPHBIM M HHBIM 000PYAOBaHHEM.

CoBpeMeHHbIE IKCIIEPUMEHTAIbHbIEC UCCIIEIOBAHMS IO OMOJIOTUHN YK€ TPYIHO MPEICTaBUTh 0€3 UCTOIb30BaHUS HE TOJIBKO aHAJIIOTOBBIX, HO U
U(POBBIX U3MEPUTEIBHBIX MPUOOPOB. B denepanbHoM rocyaapcTBeHHOM obpasoBaresibHOM crangapte (PI'OC) mpormucaHo, 4TO OJHUM H3
YHHUBEPCAIBHBIX y4EOHBIX NEHCTBUHN, TPUOOPETAEMBIX yUAIIUMHUCS JOJDKHO CTaTh YMEHHUE «IIPOBEACHUS OIBITOB, MPOCTHIX HKCIEPUMEHTATBHBIX
UCCIIEIOBAaHUM, IPSAMBIX M KOCBEHHBIX U3MEPEHUH C UCTIOIb30BAHUEM aHAIIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX IPUOOPOBY.

VY4eOHbIil SKCIIEpUMEHT MO OMOJIOTHH, MPOBOJMMBIN Ha TPAAMLIMOHHOM 00OpYIOBaHUH, O3 MpUMEHEHUs HU(POBBIX JabopaTopHii, He

MO>KET II03BOJIUTH B MOJTHOM MCpE PCUIUTL BCC 3ala1U B COBpeMeHHOﬁ IIKOJIE. DTO CBI3aHO C PsIIOM IIPUYHH.

TPAAUIIUOHHOC MIKOJBHOC O60py,I[OBaHI/IC H3-3a OIpaHUYCHUA TCEXHHUYCCKUX BO3MOXKHOCTEM HE II03BOJISET MpoBOAUTL MHOT'HUC
KOJIMYECTBEHHBIC UCCIICTOBAHUSI,

AJATCIIBHOCTD IMTPOBCACHUA OMOJIOTHYECKUX I/ICCJ'ICI[OBaHI/Iﬁ HE BCCraa

COTJIacyeTcsl ¢ JUIMTEIbHOCThIO YUEOHBIX 3aHATUN; ® BO3MOXKHOCTH MPOBEIECHUS MHOTHX HCCIEIOBAHUN OrpaHUYMBAETCA TPEOOBAHUSIMU
TEXHUKH 0€30MMacHOCTH U JP.

udposas nabopaTopust MOJIHOCTHIO MEHSIET METOJIMKY M COJIEp)KaHHUE IKCIIEPUMEHTAIbHOU JESTEIbHOCTH U PELIAET BhIIIECTIEPEUrCICHHbIE

npo6uemsl. [Iupokuit cCekTp JaTYUKOB MO3BOJISIIOT YJallUMCsl 3HAKOMUTBHCS € TTapaMeTpaMH OHMOJIOTUYECKOTO SKCIIEPUMEHTA HE TOJIBKO Ha
KayeCTBEHHOM, HO U Ha KoJIM4ecTBEHHOM ypoBHe. L{udposas nmabopaTopust M03BOJSET BECTH JAJIUTEIbHBIN SKCIIEPUMEHT JJaKe B OTCYTCTBUHU
JKCIIEPUMEHTATOPA, 4 4aCTOTa UX U3MEPEHUM HETOIBIACTHA YEJIIOBEYECKOMY BOCIIPUATHUIO.

B npouecce ¢hopMupoBaHHs 3KCIIEpUMEHTAIBHBIX YMEHHM YYEHHUK O0Oy4aeTcsl MpeACTaBiIATh MH(OpMaLHI0 00 HCCIe0BaHUN B YETHIPEX

BHaX.



® B BepOaTbHOM: OIMCHIBATH JKCIIEPHUMEHT, CO31aBaTh CIOBECHYIO MOJEIb SKCIEPUMEHTa, (UKCHPOBATh BHUMAHHE Ha H3MEPSIEMBIX
BEJIMYUHAX, TEPMUHOJIOTUH;

e B TaOJIMYHOM: 3aIlOJIHATH Ta6J'II/II_[BI JaHHBIX, JICKAIIUX B OCHOBC IIOCTPOCHHA I‘pa(bI/IKOB (HpI/I 9TOM Yy ydaliuxCsa BO3HHKACT IICPBUYHOC
npeacTaBJICHUC O MaciTadax BCJ'II/I‘H/IH);

® B rpadguueckoM: CTPOUTH IpaHKH MO TAOJUYHBIM JAHHBIM, YTO AaéT BO3MOXKHOCTH IEpeXojia K BBIABMKCHHIO THIIOTE3 O XapakKTepe
3aBHCHMOCTH MEKIY BeIMYHMHAMHU (IIPU 3TOM YYHTENb IMOKA3bIBAE€T MPEUMYIICCTBO B BU3YyalM3alldd 3aBUCHMOCTEH MEXIy BEIHYHHAMH,
HArJSIHOCTh M MHOTOMEPHOCTB); B BHJE MATEMAaTHYCCKMX YpPaBHCHHI: JaBaTh MaTeMaTHUECKOE OINMCAHWE B3aWMOCBS3H BEJIMYUH,
MareMaTH4eckoe 0000IeHue.

¢ (hopMHUpPOBAHKE UCCIICIOBATEIBCKIX YMEHHUH YUAIIMXCS, KOTOPBIC BRIPAKAOTCS B CICAYIONIMX JICHCTBHSIX:
1. ompenenenue npooIEMBI,

[IOCTaHOBKA MCCIIEI0BATEIbCKON 3aauH;
TUTAHUPOBAHKE PEIICHUS 33/]auH;
MMOCTPOEHUE MOJIETIEH;

BBIIBIDKEHHE TUIIOTES,

o> oA w N

JKCIIEpUMEHTaJIbHAas IPOBEPKa TUIIOTE3;
7. aHaMM3 JaHHBIX SKCIIEPUMEHTOB WM HaOroneHuil; 8. hopMynrpoBaHre BBIBOIOB.

[Tocneanue roapl y yyamuxcs HaOt01aeTcsl HU3Kasi MOTUBAIMS U3YUEHHUs €CTECTBEHHO-HAYYHBIX AMCUMILUINH M KaK CIEJCTBUE MaJeHUE
KauecTBa 00pa30BaHMUS.

[TocraBnsieMble B IIKOJIBI COBpEMEHHBIE CpeACcTBa 00yueHus, B pamKkax mpoekra «Todka pocTay, coiepkKar Kak YkKe XOPOIIO U3BECTHOE
o0opyI0oBaHue, TaK U MPUHIIUIIMATILHO HOBOE. DTO IU(POBBIE Ta00OpaTOPUH U JTATYUKOBBIE CUCTEMBI. B OCHOBY 00pa3oBaTenbHON MPOTrpaMMBI
3aJI0KEHO TIpUMeHeHHue IUGPOBBIX Jaboparopuil. TeMaTWka MNPEUIOKEHHBIX ASKCIEPUMEHTOB, KOJMYECTBEHHBIX OIBITOB, COOTBETCTBYET
CTPYKType MpHUMEpPHON 00pa3oBaTeIbHONW MpOrpaMMbl MO OWUONOTHH, coaepxkaHuio DenepalibHOTO TOCYIapCTBEHHOTO 00pa3oBaTEIbHOTO
crangapta (PI'OC) ocHoBHOTO 0011IET0 00pPa30BaAHUS.

PaccMmoTpenHbie B TOCOOMU OMBITHI MPOIUIM HTUPOKYIO anpooauio. MHOTONIETHS TpaKTUKa UCTIOIB30BAHMS XUMHYECKUX puoopos, LI B
IIKOJIE TTOKa3aia, YTO COBPEMEHHBIC TEXHHMUYECKHE CPEACTBA OOYUECHHs] HOBOTO TOKOJICHHS TO3BOJISIOT JOOUTHCS BBHICOKOTO YPOBHS YCBOCHHMS
y4eOHOro Marepuala, yCTOMYMBOTO pOCTa MO3HABATEIBHOTO WHTEpECa IIKOJIBHUKOB, T.€. MPEOJIONIETh T€ MPOOJIEMbl, O KOTOPBIX TaK MHOTO
TOBOPSAT, KOT/Ia pe€4b 3aX0JIUT O COBPEMEHHOM IIKOJILHOM OMOJIOTHYECKOM 00pa30BaHUH.

MartepuanpHo-TeXHUUYECKas 6a3a 1eHTpa « Touka pocTa» BKIIOYaeT B ce0s ¢ poBbie 1abopaToprn, HA0OPHI KIACCUIECKOT0 000pyI0BaHUS
JUTSI TIPOBEICHUST OMOJIOTHYECKOTO MPAKTHKyMa, B TOM YHCJI€ C HCIOIh30BAaHUEM MHUKPOCKOIIOB. YUWTHIBASI MPAKTUYCCKUN OIBIT MPUMECHEHHS
JTAHHOTO 000PYTI0BaHMSI HA YPOKaX OMOJIOTHH U B IPOEKTHO-UCCIICIOBATEIHCKOM IEATETLHOCTH, C/IeJIaH OCHOBHOM aKIIEHT Ha ONTMCAHUU IU(PPOBBIX
naboparopuii U UX BO3MOXKHOCTAX. [Ipu 3TOM 1tudpoBbie 1abopaTopuu B KOMIUIEKTauu «buonorusy, « konaorusy», GU3HONIOrHs» CoIepKaT Kak



WHIMBUIYyaIbHbIE JATUYUKH, TaK W moBropsrommecs (tabm. 1). HassaHus mocieqHux B MPHUBEAEHHON TaOiuIle BbIACIECHBI KypcuBoM. Hammune
MOAOOHBIX IMOBTOPSIIOLIUXCS JATYUKOB PACIIUPSAET BOZMOXKHOCTH TI€/1arora 1o OpraHu3aiuy JadopaTOPHOTO MPAKTUKyMa.

Taoauua 1 JaTuukn nudpoBbIX Ja00opaToOpHii N0 OMO0JIOrHH, DKOJOTHH U (hHU3HO0JI0THHU

Ne n/n buonorus Okonorus ®usnonorus
1 BuiaxxHocTH Bo3yxa BiaxxnocTtH BO31yxa ApTepuanbHOro JaBieHUS
2 DIIEKTPONPOBOIUMOCTH DNEeKTPOIPOBOIUMOCTH [Tynbca
3 OcBeni€éHHOCTH OcBeméHHocTu OcBeméHHoCTH
4 pH pH pH
5 TemmepaTypsl OKpyXKaromen cpeibl Temneparypsl OKpyKarolen cpebl Temmepatypsl Tena

I[aT‘H/IKI/I " JOIIOJIHUTCIIBHBIC MAaTCPUAJIbL (HGpGXOI{HI/IKI/I, YYBCTBUTCIIBHBIC 3JICMCHTBI, MECTOAUYCCKNEC MATCPHUAJIbI, 3apsAaHOC YCTPOﬁCTBO n

Ip.) KOMIUIEKTYIOTCSI B KOPOOKH-YEMOIAHbI.

YuebHo — MeTOANYEeCKHII KOMILIEKT

» Tlporpamma ocHOBHOTO 001Iero oopazoBanus mo 6uonorun. 5—9 kmaccel. ABropsl: B. B. [laceunuk, B. B. JlattommH,




6 Hurpar-nonos YacToThl AbIXaHUS
7 XJ1opu1-nOHOB Yckopenus

8 3ByKa OKTI

9 BraskHOCTH MOYBBI Cuutbl (3promerp)
10 Kucnopona

11 Onrtuyeckoii otHocTH 525 HM (KOJIOpUMETD)

12 Onrtuyeckoii otHocTr 470 HM (KOTOpUMETD)

13 MyTtHOoCTH (TypOHIUMETD)

14 Okwucu yriepoaa

I'. T. llIBenos, 2016

» buonorus. bakrepuu, rpu0sl, pactenus. 5 k.. yue6. /s obmeobpasosar. Yupexxaenuit . - B. B. Ilaceunuk. — M.. - [Ipoda, 2016.
> buonorus. MHOrooOpasue MOKPHITOCEMEHHBIX pacTeHui. 6 KiI.: yue0. s oomeodpasosar. yupexaeHuii / B.B. [Taceunuk. — M.: [Ipoda,
2017.

» buonorus. XuotHsle. 7 Ki1.: yue0. s obieobpaszosar. yupexaenuii / B.B. Jlatromun, B.A. Illankun. — M.: Ipoda, 2017.

» buonorus. Yenosek. 8 ki1.: yue0. s odmeodpaszosar. yupexaenuii / [1.B. Konecos, P.J1. Maru, U.H. Bensie. — M.: [Ipoda, 2018.

» buonorus 9 kin.: yue6. s obmeodpaszoBat. yupexaenuii /| A.A. Kamenckuii, E.A. Kpukcynos, B.B. Ilaceunuk, I'.I'. IlIBeroB. M.:
[Tpoceemenue, 2018

1) TIlnaHupyemble pe3yJbTaThl OCBOCHHS Y4eGHOTO MpeaMeTa.
1.1. JIu4yHOCTHBIE pe3yJIbTaThl

VYuyaruecs TOJKHBI: — HUCIIBITHIBATH YYBCTBO TOPJIOCTH 32 POCCUICKYIO OMOIOTUYECKYIO HAYKY; —
CJIeUTH 3a COOJIOICHUEM MPABUII TTOBEJCHUS B IPUPO/IE;

—IIOHUMATh OCHOBHBIC(AKTOPHI, OTIPEIETSIONINE B3aUMOOTHOIIIEHUS Y€JIOBEKa U TIPUPOJIHI;
— YMETb pean30BbIBATh TEOPETUUECKUE MTO3HAHUS HA TPAKTHUKE;
— MOHUMAaTh IEHHOCTh 3JI0POBOTO U O6e30MacHOro 0opasa *KU3HHU,
— TMpU3HABAThH IEHHOCTD KU3HHU BO BCEX €¢ MPOSIBICHUSIX M HEOOXOIMMOCTh OTBETCTBEHHOTO, OEPEKHOTO OTHOIICHHUS K OKPYKAIOMIEH CpeJie;
— OCO3HABaTh 3HAYCHHE CEMbH B JKM3HH Y€JIOBEKAa U OOIIECTBA;
— NPUHAMATh HEHHOCTH CEMEWHOW KU3HH;
— YBQXHUTENBHO U 3a00TIMBO OTHOCHUTHCS K YICHAM CBOEH CeMbH;



— MOHUMATh 3HaUYE€HUE 00yUYeHUs AJIs MOBCEIHEBHOM KU3HU U OCO3HAHHOTO BhIOOpa npodeccui;

— MPOBOJUTH pabOTy HaJ OLIMOKaMHU JIJIsl BHECEHUSI KOPPEKTHUB B YCBauBaeMble 3HAHUS,

— MPU3HABATH MPABO KAXKJIOTO HA COOCTBEHHOE MHEHUE;

— (hopMHUPOBATH SMOLIMOHATBHO-TIOJIOKUTEIIFHOE OTHOIIICHUE CBEPCTHUKOB K cebe uepe3 rryboKoe 3HaHNE 300JI0THYECKOM

HAYKH; — MPOSIBIISITh TOTOBHOCTh K CAMOCTOATEIbHBIM MOCTYIIKaM U IEUCTBUAM Ha OJ1aro NpUpo/ibl; — YMETh OTCTAauBaTh CBOIO

TOUKY 3pEHUS,

— KPUTUYHO OTHOCHUTHCSI K CBOUM IMOCTYIKaM, HECTH OTBETCTBEHHOCTh 3@ UX MOCIIEACTBHUS,

— YMETh CylaTh M CIBIIATh IPYroe MHEHHUE, BECTH AMCKYCCHIO, ONepupoBaTh (akTaMu Kak Ui JI0Ka3aTelbCTBa, TaK U JJI1 ONPOBEPIKEHUS
CYILLECTBYIOIIETO MHEHUS.

1.2. METaHPEHMeTHbIe pe3yHbTaTbIMEHCHDe£[MeTHLIe MOHATUA: CUCTEMATU3UPOBATD, COIIOCTABJIATh,aHAJIU3UPOBATD, 0606H_IaTL u

MHTEPIPETUPOBATh UHPOPMALIMIO, COJEPKALIYIOCS B rOTOBBIX MH(POPMAIIMOHHBIX 00BEKTaX;

BBIICTISITh TJIABHYI0O M HW30BITOYHYIO HH(OPMAIIMIO, BBIIOIHATH CMBICIOBOE CBEPTHIBAHHE BBIICTICHHBIX (DAKTOB, MBICIEH; MPEICTABIATH
uH(OpPMAIIHIO B CXKATOM CIIOBECHOH (hopMe (B BHIE MIaHA WM TE3MCOB) M B HATIISAIHO-CUMBOJINYECKOM (hopme (B Bue TaOIuIl, rpahuIecKux cxem
U JIMarpaMM, KapT MOHSATHI — KOHIIENTYaJbHBIX JHArPaMM, OTIOPHBIX KOHCIIEKTOB); 3aIIOJHSTh U JIOTIOIHATH TAOJHUIIBI, CXEMBbI, THarpaMMBbl, TEKCTHI
OBJIaJiIcHHE O00Y4YarOIMMUC OCHOBAaMH YUTATEJIbCKON KOMIIETEHIIMH, IPHUOOpETEHNE HABBIKOB pabOThl ¢ MH(OpMalMel, ydyacTue B NMPOEKTHOH,

HUCCIIENOBATEILCKON neaTeabHOCTH. PervasgsTuBubie YYJ:

YMeHue caMOCTOSTENBHO OMpPeNessITh eI 00y4eHUs, CTaBUTh U (OPMYITUPOBATH HOBHIE 3a/lauM B y4eOe U MMO3HABATEIbHON JIEATEIbHOCTH,
pa3BUBaTh MOTHBBI U HHTEPECHI CBOEH MO3HABATEILHON JesATeIbHOCTH. OOYJarOIINIICS CMOXKET:
aQHAIM3UPOBATH CYIIECTBYIONINE U INTAHUPOBATH OyAylle 00pa3oBaTe/IbHBIC PE3YIbTATHI;UICHTUPHUITUPOBATD

coOCTBEHHBIE TIPOOIEMBI U ONIPENIENATh ITIaBHYIONPOOIEMY;
BBIIBUTATh BEPCUU pelIeHUs MpoOaemMbl, pOpMyYITHpOBaTh TUIOTE3bI, IPEIBOCXUIIATh KOHEUHBIHN pe3ysbTar;

CTaBUTHh IENb ACSITETFHOCTH HA OCHOBE OIPENeJICHHOW MpPOOJIeMbl U CYIIECTBYIOIIUX BO3MOKHOCTEH;
dhopmynupoBaTh yudeOHBIC 3391 KaK AT JTOCTHKEHUSATIOCTABICHHON 1IeNN AeATEIbHOCTH,
000CHOBBIBATH II€JIEBBIC OPUEHTUPHI U IPUOPUTETHI CCHUIKAMU Ha IIEHHOCTH, YKa3bIBasi U 0OOCHOBBIBAS JIOTUUYECKYIO TTOCIIEIOBATEILHOCTh

araros.



YMeHue caMOCTOSTENbHO IUIAHUPOBATh IYTH JOCTHKEHHUS IeJield, B TOM 4YHCIIe allbTepHATUBHbIE, OCO3HAHHO BBIOMpATh Hambosee

3¢ heKTHBHBIC CTIOCOOBI pelIeHHs YIeOHBIX U TTO3HABATEIbHBIX 3a7a4. OOyJaromuiics CMOXKET:

OIpeeSITh HEOOXOMUMbIC IeHCTBUE(s]) B COOTBETCTBHH C YUeOHOM U MMO3HABATEIbHOW 3a/1aueii U COCTABIATH AITOPUTM MX BBITOJHEHUS;

00OCHOBBIBATh M OCYWIECTBISATH BBIOOp Hambonee >(PQPEeKTHBHBIX CHOCOOOB pEUICHHs YYEOHBIX M IO3HABATEIbHBIX 33134,

OIpeAeSITh/HAXOUTh, B TOM YHCIIC W3 TPEIJIOKECHHBIX BAPHAHTOB, YCJOBHUS I BBIMOJHCHUS yuyeOHOW M TO3HABATEIILHOW 3aauM;

BBICTPANBATh KM3HECHHBIC IJIAHBI HA KPATKOCPOYHOE OyayIee (3asBIsITh LieJICBbIC OPHEHTHPBI, CTABUTD aJICKBATHBIC UM 3aJ1a4H U IPEIaraTh

JEUCTBHS, yKa3bIBast © 000CHOBBIBAS IOTHUYESCKYIO MTOCIIEA0BATEIbHOCTH IIar0B); BRIOUPATH M3 MPEITI0KEHHBIX BAPHAHTOB U CAMOCTOSTEIILHO

UCKaTh CPEICTBa/pecypchl sl PEHICHUs 3aiadu/IOCTHKCHUS LENIM; COCTAaBIATh IUIAH pelleHHs NpoOsieMbl (BBIMOJHEHUS IPOCKTA,

MIPOBEICHUS HCCIICIOBAHNA);

OTIpEeICTSATh MOTEHIIMATbHBIE 3aTPYAHECHUS MPU PEHICHUH Y4eOHOW M MO3HaBaTeNbHOM 33Jauyu M HAXOJIUTh CPEJCTBA JJIS UX YCTpaHEHHUS,

OIKCHIBATH CBOW OMBIT, OOPMIISISL €T0 Ui Mepelayd JPYTUM JIOASM B BHJIE TEXHOJIOTHU PEIIECHUS MPAKTUYECKUX 3a/1ad OMPEIEICHHOTO

KJIacca; MIIaHUPOBATh U KOPPEKTUPOBATH CBOIO MHAUBHIYAbHYIO 00pa30BaTEIbHYIO TPAEKTOPHUIO.

YMeHHe COOTHOCHUTH CBOM JICWCTBUSI C TUIAHUPYEMBIMH pE3YJIbTaTaMH, OCYIIECTBISITH KOHTPOJbh CBOEH NEATENFHOCTH B TIPOIECCe
JIOCTHDKEHUS pe3ysbTara, ONpeesaTh CIoco0bl ASHCTBUIM B paMKax HpPEeASIOKEHHBIX YCIOBUN U TpeOOBaHUN, KOPPEKTUPOBATh CBOM JIEHCTBUS B
COOTBETCTBUU C U3MEHSIOIIeHcs cuTyannen. O0ydaromuics CMOXKET:

OIpeJIeNIATh COBMECTHO C ME€AaroroM M CBEpCTHUKAMU KPUTEPUH TUIAHUPYEMBIX PE3yJIbTaTOB UKPUTEPUU OLIEHKU CBOEH yueOHOH
JeATeIbHOCTH; CHCTEMaTH3UPOBAaTh (B TOM YHCIIC BHIOUPATh IPUOPHUTETHBIC) KPUTEPHH ITAHUPYEMBIX PE3YJIbTATOB M OLCHKHU CBOCH JESITEIbHOCTH;

O0TOMpPATh MHCTPYMEHTHI JJIsl OLIECHUBAHUS CBOCH JEATEIIEHOCTH, OCYIIECTBIISITH CAMOKOHTPOIIb CBOECH JIEITETFHOCTH B paMKax
NPEUIOKEHHBIX YCIOBUM W TpeOOBaHMI; OILIEHWBATh CBOIO AEATENbHOCTb, apryMEHTHPYsS MPUUYUHBI JOCTHKEHHUS WIH OTCYTCTBUS

TUTAHUPYEMOTO pe3yIbTaTa,

HAXOJUTh JOCTATOYHBIC CPEJICTBA JIUISI BBIMOTHEHUS YUCOHBIX ICHCTBHUI B M3MEHSIOIICHCS CUTYAIlUH W/WITH IPH OTCYTCTBUH ITAHUPYEMOTO
pe3yabTara; paboTasi Mo CBOEMY IUIaHy, BHOCHTh KOPPEKTUBBI B TEKYIIYIO JAESITEIHHOCTh HA OCHOBE aHAJIN3a M3MEHEHUH CUTYAITUH TS TTOJTyYSHHS
3alUIaHMPOBAHHBIX XapaKTEPHCTHK MpPOMyKTa/pe3yiabTara; yCTaHABIMBATh CBA3b MEXKIY IMOJYYCHHBIMH XapaKTEPUCTUKAMH TPOIYKTa U

XapaKTCPUCTHUKAMU NIpoHecCa ACATCIbHOCTHU U 1O 3aBCPIICHUN



ACATCIIBHOCTH IpejIararb M3MCHCHHUEC XapaKTCPUCTUK IIPOLECCa AJIA ITOJYUYCHHUA YIIYUIICHHBIX XapaKTCPUCTUK IIPOAYKTa, CBEPATH CBOU
HeﬁCTBHH C ICJIbIO U, IIpU H€O6XOI[I/IMOCTI/I, HCIIPABJIATDH OIINOKH CaMOCTOSTEIBHO.
Vmenune OLCHUBATh IMPABUJIBHOCTDH BBIIIOJIHCHUA yqe6H0171 3aJa4u, COOCTBEHHEIE BO3MOKHOCTH €€ pEIICHUA. OGy‘laIOH_[HI;'ICH CMOJXKET.

OTIPEIENIATh KPUTEPUU TPABUIIBHOCTH (KOPPEKTHOCTH) BBIMOJIHEHUS YIeOHOM 3a/1a4H;
aHAIM3UPOBATH M 0OOCHOBBIBATH IPUMEHEHHE COOTBETCTBYIOIIETO HHCTPYMEHTAPUS JIsl BBIMIOTHEHHS YI€OHOM 3a/1a4H; CBOOOTHO

[10JIb30BaThCsl BEIPAOOTaHHBIMU KPUTEPUSIMHU OLIEHKU M CAMOOLIEHKH, UCXOS U3 LI€JIH U UMEIOLIUXCS CPEACTB, pa3anyas
pe3yJbTaT U CIOCOOBI JICHCTBUIA; OIICHUBATH MPOJIYKT CBOCH NESITEIBHOCTH IO 3aJlaHHBIM M/WIIM CaMOCTOSTEIBHO ONPE/ICICHHBIM KPUTEPHIM B

COOTBETCTBUU C LIEIIBIO
JeSITEIbBHOCTH; 000CHOBBIBATh IOCTHKUMOCTD 1L1€JIM BEIOpAaHHBIM CIIOCOOOM Ha OCHOBE OLICHKU CBOMX BHYTPEHHUX PECYPCOBU IOCTYIIHBIX BHEILIHUX
pecypcoB; pUKCUPOBATh U aHAJIM3UPOBATh TUHAMUKY COOCTBEHHBIX 00pa30BaTEIIbHbBIX PE3YJIbTAaTOB.

Brnanenne ocHoBaMHM CaMOKOHTpPOJIS, CaMOOLIGHKM, HPUHATHS PpEIIEHUH M OCYILECTBJIEHUS OCO3HAaHHOIO BbIOOpa B Y4eOHOH U
no3HaBaTesbHON. O0yUaroIUuiCACMOXKET:

HaOII0aTh ¥ AaHATM3UPOBATh COOCTBEHHYIO yUeOHYIO M IO3HABATEIbHYIO ACATEIBHOCTD U JEATEIILHOCTD APYTUX 00yUarolIuXcsl B IIpolecce
B3aMMOIIPOBEPKH; COOTHOCHUTD pealibHbIE U INIAaHUPYEMbIE Pe3yIbTaThl MHIUBUAYAbHONW 00pa30BaTeIbHOMN AEATEIbHOCTH U JIENIaTh

BBIBO/IbI; IPUHUMATh PELICHHE B yUeOHOU CUTYalluH U HECTH 3a HETO OTBETCTBEHHOCTD;

CaMOCTOSITENILHO ONPEAEIIATh IPUYUHBI CBOETO yCIeXa UM HeycIiexa M HaXOAUTh CIIOCOObI BEIXOA U3 CUTYAllUH HEYCIIeXa; pETPOCIEKTHBHO

OTpeAeNsATh, KaKue AeHCTBUS 10 PEelIeHUI0 y4eOHOM 3a7jaun WM NapaMeTphl TUX JEHCTBUM NPUBENH K MOITYYEHUIO
MMEIOIIETOCs POIyKTa YUeOHOM e TeIbHOCTH; IEMOHCTPUPOBATH MIPUEMbI PETYIISIIIUU MCHXO()U3UOTOTHISCKUX/ SIMOIIMOHATBHBIX COCTOSIHUH 1St
noctikeHnst dddexra ycmokoeHus (yCTpaHEHHsI SMOIMOHAIBHON HANpsDKEHHOCTH), 3¢dekTa BoccTaHOBieHUs (OCmablieHUsT MPOSBICHUI
yromieHus ), apdekra akruBu3anuu

(MOBBIIICHUS ICUXO(PU3NOTOTHIECKON PEAKTHBHOCTH).
IHo3snaBarenbHbie YY/I




YMeHue ompenessaTh TMOHSTHS, CO37aBaTh OOOOIICHHS, YCTaHABIMBATH AHAIOTHH, KIacCH(UIIMPOBATh, CAMOCTOSATEIBHO BHIOUPATH
OCHOBaHUS ¥ KPUTEPUU IS KJIaCCH(PUKAIINH, yCTAHABIMBATH IPUYUHHO-CIICICTBEHHBIC CBSI3H, CTPOHUTH JIOTHUECKOE PACCYKICHUE, YMO3AKITFOUCHUE
(MHAYKTHBHOE, IEAYKTUBHOE, 110 aHAJIOTMU) | JeJaTh BBIBOIbI. OOyUYarOIIUNACsI CMOXKET:

*  [OAOHMPATh CIOBA, CONOJYMHEHHBIE KIIFOUYECBOMY CIIOBY, ONPEIEISIONINE €r0 MPU3HAKHA U CBOHCTBA;

*  BBICTPAWBATh JIOTUYECKYIO IIETIOYKY, COCTOSIIYIO U3 KIIFOUEBOTO CIIOBA M CONOTYMHEHHBIX MY CJIOB,;

*  BBLICJATH OONIMIA MPU3HAK JBYX MJIM HECKOJBKHX MPEIMETOB WU SIBICHUN U OOBSICHSITH UX CXOJICTBO;

«  00BEIAMHATH MPEIMETHI U SIBJICHUS B TPYIIIBI [10 ONIPEICIICHHBIM IIPU3HAKaM, CPAaBHUBATh, KJIACCH(DUIIUPOBATH U 0000IIaTh
(aKTHI U SIBJIICHUS;

BBLICJITH SIBJICHHE U3 OOILETo psifa APYruX sBICHUN;

«  ONpeAensaTh OOCTOATENbCTBA, KOTOPBIC TNPEAIICCTBOBAIA BO3HUKHOBEHUIO CBSI3M MEXKIY SBJICHUSMH, W3 OTHX
00CTOSITETTLCTB BBIACIISATE ONPEISISIFOIINE, CIIOCOOHBIC OBITh MPUYMHON TAHHOTO SIBJICHHUSI, BBISBIIATH IPUYHHEI U CJIC/ICTBUS SIBJICHUN;

e CTPOUTHb pacCyXXJIeHHE OT OOIIMX 3aKOHOMEPHOCTEM K 4YAaCTHBIM SIBJICHHSM M OT YaCTHBIX SBJICHHM K OOIIMM
3aKOHOMEPHOCTSIM,;

*  CTPOUTH PACCYXKJIEHHE HAOCHOBE CPABHEHUS MPEAMETOB U SIBJICHUH, BBIIEISAS IPU ATOM OOIIHE MPU3HAKH;

+  M3JaraTh NOJYYEHHYIO HH(OpMaIHIO, UHTEPIPETUPYS €€ B KOHTEKCTE pelaeMoi 3a1aui;

*  CaMOCTOATEIBHO yKa3blBaTh Ha MH(OPMAIIMIO, HYXKIAIOIIYIOCS B IPOBEPKE, MpejiaraTh U MPUMEHSAThH CIIOCO0 MPOBEPKU
JIOCTOBEPHOCTH UH(POPMALIHH;

+  BepOanM30BaTh SMOIMOHAIBLHOE BIIEUATIIEHUE, OKa3aHHOE HAa HErO HCTOYHHUKOM,

* OOBICHSTH ABJICHUA, MPOUCCCHI, CBA3M MW OTHOIICHMS, BBIABIISICMBIC B XO/€ MMO3HABATCIILHON W HCCHGHOB&TGHBCKOﬁ
IeATeNbHOCTH (IPUBOANTH OOBSCHEHUE C U3MEHEHHEM (POPMBI MIPECTABICHUS; OOBSICHATH, ETAIU3UPYS MM 000011ast; 0ObICHITH
C 33JJaHHOW TOYKH 3PCHUSI);

. BbIABJIATE W HA3bIBATb HNPUYHUHBI CO6BITI/I$I, SABJICHHUA, B TOM 4YHUCJIC BO3MOXXHBIC | mambonee BCPOATHBIC TIPUYUHBI,

BO3MOKHBIE MOCJIEICTBHUS 3aJaHHOM MNPUYIUHBI, CAMOCTOATCIIBHO OCYIICCTBIIAA HpI/I‘-II/IHHO-CJ'ICI[CTBCHHHﬁ aHalu3,



i ACJIaTb BBIBOJ HAa OCHOBC KPHTHYECKOI'O aHalIM3a pPa3HbIX TOYCK 3PCHHA, IMMOATBCPIKIAATH BBIBOJ COOCTBEHHOI

apFYMeHTaHHCﬁ HJIM CAaMOCTOATCIIBHO IMOJTYYCHHBIMHA JaHHBIMH.

YMeHue co3/1aBarh, IPUMEHSTh U MPEOOPA30BBIBATH 3HAKU M CHMBOJIBI, MOJICIH M CXEMBI JUISIPEIICHHs YIeOHBIX U MTO3HABATEIIBHBIX 3a/1a4.
OO0yYaroIIMIACsS CMOXKET:

+ 0003Ha4YaTh CHMBOJIOM U 3HAKOM INIPEIMET H/WUJIH SBICHHC;

+  OHpenensTh JOTHYECKHE CBS3M MEXKAY IpeAMETaMH HW/WIHM SIBJICHUSIMH, O0O3HAYaTh JAaHHBIC JOTMYECKHE CBSI3H C
MIOMOIIBIO 3HAKOB B CXEME;

+  co3aaBaTh aOCTPAKTHBIN MM PEabHBINA 00pa3 nmpeaMera u/vim siBICHHUS,

*  CTPOHTh MOJICJIb/CXEMY Ha OCHOBE YCIIOBHH 3a1a4uu U/UiK criocoda ee pelieHus;

+ co3aaBaTh BepOalbHbIC, BEIICCTBEHHbIC U MH()OPMAIMOHHBIC MOJICIU C BBIICICHHEM CYIIECTBEHHBIX XapaKTEPUCTHK
00BEKTa JUIs ONPEIeNICHUSICIIOC00a PEIICHUS 3a1a41 B COOTBETCTBHUHU C CUTYaLIUCH;

+  1peoOpa3oBhIBaTh MOJEIH C IEJBIO BBISBICHHUS OOIINX 3aKOHOB, OMPEACIISIONINX JAaHHYIO IPEAMETHYIO 00J1aCTb;

*  TCPEBOAMTH CIIOKHYIO IO COCTaBy (MHOTOAcleKTHYI0) HHGOpPMAIUi0 3 rpadudeckoro wid (HOopMaIHM30BaHHOTO
(cCMMBOJIBHOTO) TIPE/ICTABIICHHSI B TEKCTOBOE, U HA00OOPOT;

* CTPOUTH CXEMY, AJITOPUTM JACHCTBHUs, WUCIPABISATh WM BOCCTAHABIMBATh HEM3BECTHBI paHEe ajJrOPUTM Ha OCHOBE
MMEIOLIETOCs 3HaHUS 00 00BEKTE, K KOTOPOMY IIPUMEHSIETCS allTOPUTM,;

*  CTPOUTH JOKA3aTEIbCTBO: MPSIMOE, KOCBEHHOE, OT TPOTHBHOTO;

*  aHATU3MPOBATh/pedICKCHPOBAThH OMBIT Pa3pabOTKH M PeaH3allii Y4eOHOro MPOeKTa, HCCIeJ0BaHUs (TEOPETHUECKOTO,
AMITUPHYECKOT0) Ha OCHOBE MPEIIOKCHHON MPOOJIEMHOI CHUTYalliH, MOCTaBICHHON 1eNu W/WIKM 33/IaHHBIX KPHUTEPUEB OLICHKH

npojaykTa/pe3ynbraTa.

CwMeicioBoe yrenne. O0yJaromuics: CMOXKeT:

. HaXoauTh B TCKCTC Tpe6yeMy10 I/IH(I)OpMaI_II/IIO (B COOTBETCTBUH C HEISIMH CBOEH I[eiITeJ'IBHOCTI/I);
. OpPUCHTHUPOBATLCA B COACPIKAaHUU TCKCTA, IOHUMATb LICJIOCTHBIN CMEBICII TEKCTA, CTPYKTYPHUPOBATH TCKCT,

. YCTaHAaBJIMBATb B3aMMOCBA3b OIIMCAHHLIX B TCKCTCCO6LITHI>1, SIBIICHHH, IIPOLECCOB,



i PE3tOMHUPOBaTh I'JIABHYIO UACHO TEKCTA,

+  TpeoOpa3oBBIBATH TEKCT, IIEPEBOMS» €ro B JPYryHd MOJAJbHOCTh, MHTEPIPETUPOBATH TEKCT (XYI0KECTBCHHBIH H
HEXY/I0)KECTBEHHBIN — YUE€OHBIH, HAYYHO-TTOMYJISPHBIN, HHPOPMAIIHOHHBI, TekcT Non-fiction);

+  KpUTHYECKH OLECHHBAThH COJACpkKaHUE U (POpMy TEeKCTa.
@®opMUpOBaHUE W PA3BUTHE IKOJIOTUYECKOTO MBIIUICHHUS, YMEHUE MPUMEHSATh €r0 B MO3HABATEIbHONH, KOMMYHUKATUBHOW, COIMAIBHOM
MPaKTHUKE U MPOo(ecCHOHANBHON opueHTaunu. OO0yJatoIiics CMOKET:

+  ONpEeIeNsSTh CBOC OTHOIICHHE KIPUPOIHON CPEe;

+  AQHAJIM3MPOBATH BIMSHUE FKOJOTMYECKUX (PAKTOPOB HA CPEy OOMTAHHS KUBBIX OPIraHU3MOB,;

*  TPOBOAWUTH MPUYMHHBIA U BEPOSITHOCTHBIN aHATIN3 IKOJOTUICCKUX CHTYAIlHIA;

* OpPOTHO3UPOBATh  HM3MCHEHHWS ~ CHUTyallid [pH  CMEHe  JeWcTBMsS  omHoro  (akropa O Ha  JelcTBHE
apyroroakTopa,pacipoCTpaHsaTh SKOJIOTHYECKHE 3HAHUS W YYacTBOBATh B MPAKTHUEBKUX JelaX IO 3allUuTe OKPYKaoleH
CpeJibl;BIpaXKaTh CBOE OTHOIICHHE K IPUPOJIC YepPe3 PUCYHKH, COUMHEHHUS, MOJICITH, IPOCKTHBIC PaOOTHI.

. Pa3Butne MOTHUBaIIlUU K OBJIAJJCHUTO KyJILTypOfI AKTUBHOTI'O UCITOJIB30BaHUA CJIOBapefI " APYTUuX MMOUCKOBBIX CUCTCM.

OO0yyJaromuiicss CMOXeT:
. OMpECacCIIATh H€06XOI[I/IMI>IG KIJIFOYECBBIC ITONCKOBLIC CJIOBA 1 3aHp0CBI;
. OCYIICCTBJIATDH B3aI/IMO)I€I\/JICTBI/I€ C JJICKTPOHHBIMU IMOMCKOBBIMU CUCTCMAMH, CJ'IOBaprMI/I;

+  (opMUPOBATH MHOKECTBEHHYIO BBIOOPKY M3 OMCKOBBIX HCTOYHUKOB ISl 0OObEKTUBHU3AIMH PE3Y/IbTaTOB MIONCKA;

* COOTHOCHUTD MOJIYYCHHBIC PE3YJIbTAThI TIOUCKaA CO CBOEM JeSITeIbHOCTHIO.

KomMvyHnukaTtuBubie YY /I

VMmenune OpTraHHU30BbLIBATH yqe6Hoe COTPYAHHUYCCTBO U COBMECTHYIO ACATCIBHOCTh C YUUTEIIEM U CBEPCTHUKAMMU, pa6OTaTI)I/IHJII/IBI/I}1yaJ'IBHO
M B TIpYIIIC. HAXOIUTh 0611_[66 peuICcHUC U pa3pCulaTb KOH(I)J'II/IKTBI Ha OCHOBEC COrjiaCoBaHU 1'[03I/II_II/1ﬁ M y4ye€Ta HMHTECPECOB, (bOpMyJII/IPOBaTL,

APpTYMCHTUPOBATH U OTCTaUBATh CBOC MHCHHUC. OquaIOHIHIZCH CMOKET.

-OpeaCIATh BO3MOKHBIC POJIU B COBMECTHOMH JI€STEIbHOCTH,



-UrpaTh ONPEJEICHHYIO POJIb B COBMECTHOM AESITEIBHOCTH;

-[IPUHUMATh TO3UIMIO COOECeTHHUKA, TIOHUMAs TTO3HUIIHUIO IPYroro, pa3jindyarh B €ro pedyn: MHEHHE (TOUKY 3pEHUs), J0Ka3aTeIbCTBO (apryMEHTHI),
(bakThl; TUIIOTE3bI, AKCUOMBI, TEOPUH;

-OIpeIeNsITh CBOU ACUCTBUS U JCHCTBHS MapTHEPa, KOTOPbIE CIIOCOOCTBOBAIM UJIU MPENSATCTBOBAIN MPOAYKTUBHOW KOMMYHUKAIIHUH;

-CTPOUTH MO3UTUBHBIE OTHOIICHHUS B Ipoliecce y4eOHOM U M03HABATEIbHON e TEIbHOCTH;

KOPPEKTHO M apryMEHTHPOBAaHHO OTCTaWBAaTh CBOIO TOUYKY 3PEHHUS, B JUCKYCCUU YMETh BBIABUTATH -KOHTPAPTYMEHTHI, iepedpazupoBaTh CBOIO

MBICJIb (BJ'IaI[eHI/Ie MCXAaHHM3MOM 5KBUBAJICHTHBIX SaMCH);



u
-KpPUTHYECKU OTHOCUTBHCS K COOCTBEHHOMY MHEHHUIO, C TIOCTOMHCTBOM MPU3HABATH OMTMOOYHOCTH CBOETO MHEHHSI (€CITH OHO TAKOBO) KOPPEKTUPOBATH

€ro;

-TpeyiaraTh albTePHATUBHOE PEUICHNE B KOH(DIMKTHON CUTYyalluHy,

-BBIJIEJIATH OOLIYIO TOUKY 3pEHUs B JUCKYCCUU,;

-JIOTOBApUBAThCA O MIPABUIIAX M BOIIPOCAX JJIsl 00CYKIEHHS B COOTBETCTBUH € IIOCTaBJIEHHON Iepes IpyIon 3agauei;

-OpraHU30BbIBaTh y4eOHOE B3aMMOJICHCTBUE B Ipymie (OmpenaensaTh oOIIue 1eIH, paclpeIelisaTh POJIH, JOrOBAPUBATHCS APYT C APYroM H T. JI.);
YCTPaHATh B paMKax JHajora pa3pbiBbl B KOMMYHHKAIMH, 00YCIOBJICHHBIC HEITOHUMaHHEM/HEIPHATHEM CO CTOPOHBI coOeceTHIKa 3a/1a9H, (POPMBI
WJIM COJEep KaHus Auaora.

YMeHHe OCO3HAHHO HCIIOJIh30BaTh PCUCBLIC CPCACTBA B COOTBCTCTBUU C 3ajaueit KOMMYHHKAIUNU JIA BbIPAKCHUA CBOUX YYBCTB, MBICIICH H
HOTpe6HOCTCI71 AJIg TINIAHUPOBAHUS U PCryJIaluU CBOCH JOCATCIbHOCTH,; BJIAJICHUC YCTHOﬁ 1 TTMCbMEHHOM PpE€4YbIO, MOHOJIOTUYECKOH KOHTEKCTHOM

peubto. OOyUYarOIIHIICs CMOXKET:

-OIpeessaTh 3371a4y KOMMYHHUKAIIMU U B COOTBETCTBHH C HEll OTOMPATh peUueBbIe CPENICTBA;

-0TOMpaTh M MCIIOIBb30BaTh PEUYEBbIC CPEICTBA B MPOIIECCE KOMMYHHUKAIIUU C APYTHMHU JIFOABMH (JHAJIOT B Mape, B MaJIOW TPYIIE U T. [1.);
-IPEJICTABIISATh B YCTHOM WMJIM MUCHhMEHHON (hopMe pa3BepHYTHIN IJIaH COOCTBEHHOU JEATEIBHOCTH; COONIOAATh HOPMBI ITyOJIMYHOM

peuH, PErJIAMEHT B MOHOJIOTE€ U JUCKYCCUM B COOTBETCTBUU C KOMMYHUKATUBHOM 3a/1aue;

-BBICKa3bIBaTh U 000CHOBBIBATH MHEHHE (CYXKICHHE) M 3alpalliiBaTh MHEHHE MApTHEPa B paMKax JHaJiora;

-IIPUHUMATH PEIICHUE B XOJI€ TUAJIOTa U COTJIACOBBIBATH €T0 C COOECETHUKOM;

-CO3/1aBaTh MUCbMEHHBIC «KIUIIMPOBAHHBIE» U OPUTHHAIBHBIE TEKCTHI C UCTIOJIb30BAaHUEM HEOOXOAMMBIX PEUEBBIX CPEJICTB;

-HCTI0JIb30BaTh BepOasbHbIe CpeicTBa (CPEICTBA JIOTHIECKON CBSI3H) IS BBIICICHHST CMBICTIOBBIX OJIOKOB CBOETO BBICTYILICHHUS;
-HCIOJIb30BaTh HEeBepOabHbIE CPEICTBA MM HATIISHBIC MaTEPUAIIbI, [TOITOTOBICHHBIC/OTOOpAaHHBIE IO PYKOBOJICTBOM YUHTEJIS,

-7IeJIaTh OUEHOYHBIA BBIBOJ O JOCTHXKEHUW M€ KOMMYHUKAIMA HEMNOCPEACTBEHHO TMOCJE 3aBEPIICHUS KOMMYHHKATUBHOIO KOHTAaKTa M
00OCHOBBIBAThH €TO.

dopMupoBaHUE UPA3BUTHE KOMIIETEHTHOCTH B 00JIACTH MCIIOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TexHonorui (nanee — MKT).

OOyJaromuiicss CMOXKET:



o nu
-11€JICHANPaBICHHO MUCKATh U UCIIOJIb30BaTh MH()OPMAIIMOHHBIE pECYPChl, HEOOXOIUMBIE /IS pelICHHUs y4eOHBIX M MPAKTUYECKUX 3a/1a4 C IIOMOIIBIO
cpencts UKT,;

-BBIOUpATh, CTPOWTH W HCIIOJIH30BaTh aJCKBAaTHYI0 HWH(POPMAIMOHHYIO MOJEIb JUIsl TIEepeladyd CBOMX MBICICH CPEeICTBaMU E€CTECTBEHHBIX

(OpMaTbHBIX SI3BIKOB B COOTBETCTBHH C YCIOBUSIMH KOMMYHUKAIUH;

-BBIICTIATHh MH(OPMAIIMOHHBIN aCIIeKT 3a/1a4H, OTIEPUPOBATH JJAHHBIMH, HCIIOJIB30BATh MOJIEINIb PEIICHUS 3a/1auH;

-HCII0JIb30BaTh KOMITBIOTEPHBIC TEXHOJOTHH (BKIIIOYAsh BBHIOOpP aJCKBATHBIX 3aj7ade HMHCTPYMEHTAIBHBIX MPOrPAMMHO-AIIAPATHBIX CPEACTB U
CEpPBHCOB) /ISl pelIeHUs] HHPOPMAIMOHHBIX ¥ KOMMYHHKAIIMOHHBIX YU4EOHBIX 3a[a4, B TOM YKCJIC. BbIYMCICHUE, HAMMCAHUE [TUCEM, COUYMHEHHI,
JOKJIa/I0B, pedepaToB, CO3JaHUEe PE3eHTAUN U 1.,

-HCIOJIb30BaTh HH(POPMAIIHIO C YIETOM dTHUYECKUX U TIPABOBBIX HOPM;

-co371aBaTh MH(OPMALMOHHBIC PECYpChl Pa3HOTO TUNA W IS Pa3HbIX ayauTOpHid, COON0JaTh WH(POPMALMOHHYH THTHEHY M IpaBHiIa
nH(pOpMaIMOHHOM 6€30MMaCHOCTH.

1.3. IIpeaMeTHbIE PE3YJabTAThI:

B pe3yabTare u3yueHusi Kypca 0M0JI0ruy B OCHOBHOM 1IKOJI€:

BBIMyCKHUK HAy4YMTCSl T10JIb30BAaThCSl HAyYHBIMH METOJAMH JUIsl paclio3HaHHsT OMOJOTMYECKMX NpoOJeM; JaBaTh HAydYHOE OOBSICHEHHE
OouosiornyeckuM (haktam, mporeccaM, SBJICHUSM, 3aKOHOMEPHOCTSAM, MX POJIM B KHU3HM OPraHU3MOB M 4YEJIOBEKa; MPOBOJIUTH HAONIOJEHHS 3a
KHUBBIMH 00BEKTaMU, COOCTBEHHBIM OPIaHU3MOM; OTIHUCHIBATH OMOJIOTHUECKUE O0BEKTHI, TPOLIECCHI U SIBJICHUS; CTABUTh HECJIOXKHbIE ONOJIOTHYECKHe
OKCIIEPUMEHTEI HHHTEPIIPETUPOBATE UX PE3YIILTATHL.

BBIHyCKHI/IK OBJIaZICCT CHUCTEMOM OHOJOTMYECKUX 3HAHUHA — IOHATUAMHU, 3aKOHOMCPHOCTAMHU, 3aKOHAMH, TCOPHUAMHU, UMCIOIIMMHU BaAXKHOC
00111e00pa30BaTeNIbHOE U MO3HABATENIbHOE 3HAYEHUE; CBEICHUSIMU IO UCTOPUU CTAHOBJIEHUS OMOJIOTHH KaK HayKH.

BbinyckHUK OCBOMT 0OIIME MpHEMBbl: OKa3aHUS IEPBOM MOMOUIM, palMOHAJIbHOM OpraHu3aluy TpyJda U OTIbIXA; BBIPAIMBAHUA U
Pa3MHOXKEHHUS KYJIbTYPHBIX PACTE€HUI U JIOMAIIHUX UBOTHBIX, YX0/a 32 HUMU; POBEICHUS HAOIIOACHU 33 COCTOSTHUEM COOCTBEHHOTO OpraHU3Ma,
npaBuia paboThl B KaOMHeTe OMOJIOTHH, ¢ OMOIOTHYECKUMU PUOOPaMHU U HHCTPYMEHTAMHU.

BeimmyckHUK TPpHOOpETET HABBIKU UCTIOJIL30BAHUS HAYYHO-TIONMYIISIPHOM JIUTEpaTyphI IO OMOJIOTUH, CIIPABOYHBIX MaTepuasioB (Ha OyMasKHBIX

H DJICKTPOHHBIX HOCI/ITGJ'IHX), pPeCypCoB I/IHTCpHCTa IIpH BBIITOJITHCHHUHN y‘IC6HBIX 3aga4.



BbINMyCKHUK MOJIYYUT BO3MOKHOCTh HAYUHThCH:

. OCO3HAHHO MCIIOJIb30BaTh 3HAHUSI OCHOBHBIX MPABUII OBEJCHUS B IPUPOE U OCHOB 3JI0POBOT0 00pa3a )KU3HU B OBITY;
BbIOMPATH 1I€JIEBBIEC U CMBICIOBBIE YCTAHOBKHU B CBOMX JAEHUCTBUSX U IOCTYNKAaX IO OTHOIIEHUIO K JKUBOW IIPUPOJE, 37I0POBBIO CBOEMY

OKPY>KaIOIIHUX;

. OpUEHTHPOBATLCS B CHCTEME I103HABATEIbHBIX IIEHHOCTEH — BOCHPUHUMATh HH(MOPMALKI0O OHUOJOTMYECKOTO COJIEp)KAaHUS B
HAy4YHOIIONYJIIPHOU JINTEpaType, cpeAcTBax MaccoBoil nHdopmanuu u MHTEpHET-pecypcax, KpUTUUECKH OI[CHUBATh MOJYYEHHYIO HH(OpMAIIHIO,
aHAJM3UPYs €€ CoAep KaHne U JaHHbIe 00 UCTOYHMKE UHPOPMALIUH;

. CO3/1aBaTh COOCTBEHHBIE MUCHMEHHbBIE U YCTHBIE COOOIICHMS] O OMOJOTHYECKHX SBJICHUSX M IPOIIECCaX Ha OCHOBE HECKOJIbKHUX
HMCTOYHUKOB MH(POPMAIUH, COMPOBOXKIATH BBICTYIIJICHUE MPE3EHTAIMEH, YUUThIBasi OCOOCHHOCTH ayAUTOPHH CBEPCTHUKOB. ZKMBbIe OPraHU3MbI
BbInycKHUK HAYYHTCS:

. BBIJICIISITh CYIIECTBEHHbBIC MPU3HAKK OUOTOTHYECKUX O0OBEKTOB (KJIETOK M OPraHU3MOB PacTEHHH, )KUBOTHBIX, TPUOOB, OaKTepuii) u

IIPOLECCOB, XapaKTCPHBIX IJIS XKUBBIX OPTraHU3MOB,

. apryMeHTHPOBATh, IPUBOIUTHAOKA3ATENHCTBA POACTBA PA3IMYHbBIX TAKCOHOB PACTEHUI, )KUBOTHBIX, TPUOOB U OaKTEpUH;
. apryMeHTHUPOBATh, IPUBOJUTH T0KA3aTEIbCTBA PA3IUYUIA PACTCHUIA, )KUBOTHBIX, TPHOOB U OaKTepui;
. OCYIIECTBIIATH KJIACCUPHUKAINIO OHOTOTHYECKUX 00BEKTOB (pacTeHUi, )KUBOTHBIX, OaKTepHii, FpHOOB) Ha OCHOBE OMPEICICHUS MX

IIPUHAJUIEKHOCTH K OIIPEIEICHHON CUCTEMAaTUYECKOM TPYIIIIE;

. PacKpbIBaTh POJIb OMOJIOTUHU B MPAKTHUECKON JeSITeNbHOCTH JII0JIEH; poJib pa3IMYHBIX OPraHU3MOB B JKU3HU YEJIOBEKA,

. OOBSICHATH OOLTHOCTH MPOUCXOXKIECHHS U BOJIOLMM CUCTEMATUYECKUX TPYII PACTEHUH M )KMBOTHBIX Ha MMPUMEPAX COMOCTABJICHUS
OMOJIOTHYECKUX OOBEKTOB;

. BBISIBJISITH IPUMEPBI M PACKPBIBATH CYIIHOCTH MPUCIIOCOOIEHHOCTH OPraHU3MOB K Cpefie 0OMTaHuUs;

. pa3nuyaTth MO BHEIIHEMY BHJYy, CX€MaM M ONMCAHUSAM peajibHble OHMOJIOTMYeCKHe OOBEKTHI MM HMX H300paKeHMs, BBIABIATDH
OTJIIMYUTEIbHBIE IPU3HAKN OMOJIOTHYECKUX 00BEKTOB,;

. CpaBHHMBaTh OMOJOrHYecKUe 00bEKTHl (pacTeHHs, )KUBOTHBIE, OaKTEpHH, TPHOBI), IPOIIECCH )KU3HEACATEIBHOCTH; AETIaTh BBIBOJBI U

YMO3aKIIOYE€HUA Ha OCHOBE CPABHCHMUS,



° YCTAaHABJIMBATL B3AUMOCBA3U MCKIY OCOGGHHOCTSIMI/ICTPOGHI/ISI n (1)yHKLII/I}IMI/I KJIETOK U TKaHEH, OpPraHoOB U CUCTEM OPraHoOB,
° HUCIIOJIB30BaTh MECTOABI OuoIornuYecKoi HayKH. Ha6J'II-OI[aTI> M OIHMCHIBATH OHOJIOTMYECKHE OOBEKTHI U IpOLECChI, CTABUTh

OHOJIOrHYeCKUe SKCIICPUMCHTBI U 00BACHATH UX pPE3yabTaThl,



3HATh U apTyMEHTUPOBATH OCHOBHBIE MpaBUJjia MOBEACHUS B IPUPOJIE;
. aHAJIM3UPOBATh U OLIEHUBATh IOCIECTBUS ACSITEILHOCTH YeJIOBEKa B IPUPO/IE;

° OIIMCBIBATh U UCIIOJIB30BaTh IPUEMBI BhIpallluBaHHA U Pa3MHOXKCHUSA KYJIbTYPHBIX paCTeHI/Iﬁ M TOMAIIHMX )XUBOTHBIX, YX0/Jla 3a HUMU,

0 suate u cobmonats npaBuja paboThl B KAOMHETE OMOJIOTHH.

BbINyCKHUK MOJYYUT BO3MOKHOCTh HAYUYHThCS:

. HaXOJIUTh WH(OPMAIMIO O PACTCHHSAX, JKUBOTHBIX I'pHOax M OakTepHsX B HAyYHO-TOMYJISPHOH JUTEpaType, OMOIOTHYECKHX
CIIOBapsiX, CIpaBoOvYHHUKaX, IHTEpHET pecypce, aHAIM3UPOBATh U OIICHUBATH €€, TIEPEBOJAUTH U3 OAHON ()OPMBI B IPYTYIO;

. OCHOBaM HCCIICJIOBATEILCKON M MPOCKTHON JACSITEILHOCTH 110 H3YYCHHIO OPIraHU3MOB Pa3IUYHbBIX HAPCTB KUBOHM MPUPOIBI, BKIIIOUYAS
yMeHus1 OPMYITMPOBATH 3a/1a4M, IPEJCTABIATh pabOTy Ha 3allIUTy U 3alIUIIATh €€.

. WCIIOJIb30BaTh TMPUEMBI OKa3aHWS IEPBOM IOMOIIU IPH OTPABJICHHUU SIOBUTBIMUA TPHOaMH, SIOBHTHIMH PACTCHUSMH, YKyCax
KUBOTHBIX; paOOTBI C ONPEACTUTEIIIMA PACTEHUH; PA3MHOKEHUS U BBIPAIIMBAHUS KYJIBTYPHBIX PACTCHHI, YXOJIOM 32 JIOMAIIHUMHU XKHUBOTHBIMH,

. OPHEHTHUPOBATHCS B CUCTEME MOPAIbHBIX HOPM M HEHHOCTEH MO OTHOIICHUIO K 00BEKTaM XHBOW MpUPOb! (MPH3HAHKUE BHICOKOU
[IECHHOCTH YXM3HH BO BCEX €€ MPOSBIICHUAX, IKOJOTHUECKOE CO3HAHUE, IMOIIMOHATBHO-IIEHHOCTHOE OTHOIICHHUE K 00BhEKTaM JKUBOM MTPUPO/IBI);

. OCO3HAHHO MCIOJIb30BaTh 3HAHUS OCHOBHBIX ITPABHII TIOBEJICHUS B TIPUPOJIC; BHIOUPATH IICJICBBIC U CMBICIIOBBIC YCTAHOBKH B CBOUX
JEHCTBUAX U TIOCTYMKAaX M0 OTHOIIEHUIO K KUBOU MPUPOJE;

. C03/1aBaTh COOCTBEHHBIE MMCHMEHHBIE U YCTHBIE COOOIIEHUSI O PACTEHUSIX, KUBOTHBIX, OAKTepusi U rprudax Ha OCHOBE HECKOJIbKHUX
HMCTOYHUKOB WH(POPMAITUH, CONTPOBOXK/IATh BRICTYIUICHHUE IPE3CHTANNEH, YIUTHIBAas OCOOCHHOCTH ayJNTOPHH CBEPCTHUKOB,

. paboTtaTh B TpyIIie CBEPCTHUKOB IMPH PEIICHWH IMO3HABATEIBHBIX 3a/1ad CBS3aHHBIX C HM3YyYCHHEM OCOOCHHOCTEH CTPOCHUS H
KU3HEICATSIbHOCTH PACTeHHM, )KUBOTHBIX, TPHOOB U OakTepuii, MIIAHUPOBATh COBMECTHYIO AESTENHHOCTh, YUUTHIBATH MHEHUE OKPYKAIOIIUX U

aJICKBAaTHO OLICHHUBATH COOCTBEHHBIH BKJIaZ B ACATCIIbHOCTD I'PYIIIIbI.

Yes10BeK U €ro 310poBbe

BbInyCKHUK Hay4YuTCH:



. BBIJICIISITh CYIIECTBCHHBIC TIPU3HAKH OMOJIOTHUECKHX 00BEKTOB (JKUBOTHBIX KJIIETOK U TKaHEH, OPraHOB U CUCTEM OPraHOB YEJIOBEKA)
U IIPOLIECCOB KU3HEACATEIBHOCTH, XapaKTEPHBIX IJI OpraHu3Ma 4€I0BEKa,
apryMEHTUPOBATh, IPUBOJUTH JJOKA3aTEJIbCTBA B3AUMOCBI3UUEIIOBEKA HOKPYIKAIOIICH CPE/lbl, pOJCTBA YEIOBEKA C JKUBOTHBIMU,
. apryMEHTUPOBATh, IIPUBOUTH JT0OKA3aTEIILCTBAOTINYMI YEJIOBEKA OT KUBOTHBIX;
. apryMEHTHpOBaTh, NMPUBOJUTH JJOKA3aTEIbCTBA HEOOXOIUMOCTH COOJIOAECHUS Mep NpO(PUIAKTHKU 3a00JIeBaHUM, TpaBMaTH3Ma,

CTPECCOB, BPEAHBIX IPUBBIUEK, HAPYIICHUS OCAHKH, 3pEHUS, CITyXa, MH()EKIIMOHHBIX U MPOCTYIHBIX 3a00JI€BaHUN;

. OOBSICHATH JBOJIIOLIMIO BHUA YEIOBEK pa3yMHBI Ha TPUMEpPaX COMOCTABJICHUSI OMOJIOrHYECKHX OOBEKTOB U APYTrHUX MaTepHUaTbHBIX
apTedakKToB;
. BBISIBJISTH IPUMEPHI M TIOSICHSTH MTPOSIBIICHUE HACIICICTBEHHBIX 3a00JIEBAaHUH Y Y€IOBEKa, CYIIHOCTH MPOIIECCOB HACICICTBEHHOCTH U

W3MEHUYUBOCTH, IIPUCYILEH YETOBEKY;

. pasnuyaTh M0 BHELTHEMY BUY, CXEMaM U OITUCAHUSIM PeajibHbIe OHOIOTHYECKHE O0BEKThI (KJICTKH, TKAHU OPT'aHbl, CHCTEMbI OPIaHOB)
WM UX U300paKeHUs, BBISIBISITh OTIIMYUTEIILHBIC TPU3HAKA OMOJIOTUIECKIX O0BEKTOB,;

. CpaBHUBATh OHOJOTMYECKHE OOBEKTHI (KIIETKH, TKaHH, OPraHbl, CHCTEMbI OPraHOB), IPOILECCHI KU3HEACATEILHOCTH (IIMTaHUE,
JIbIXaHue, 0OMEH BEIECTB, BhIICIICHUE U JP.); JeJaTh BHIBOJBI M YMO3AKIIIOUCHHS HA OCHOBE CPAaBHCHHS;

. YCTaHABIIMBATh B3aUMOCBSI3U MEXKy OCOOCHHOCTSAMH CTPOEHUS U QYHKIMSIMU KJIETOK U TKaHEH, OPraHOBU CUCTEM OPTaHOB;

. WCIIOIh30BaTh METO/bl OMOJOTUYECKOW HAyKH: HAOJIOAaTh M OMHUCHIBATH OWOJOTHYECKHE OOBEKTHI M IPOIECCHI; MPOBOJUTH

HCCIICAO0BaHUA C OPraHU3MOM YCJIIOBCKA U OOBICHATH UX PE3yIIbTATHI,

. 3HATh U apTyMEHTUPOBATH OCHOBHBIE MPUHIUIIBI 3J0POBOr0 00pa3a *U3HHU, palliOHAILHOM OpraHu3aluy Tpyaa U OTIbIXa,
. aHAJIM3UPOBATh U OLIEHUBATh BIUAHUE (DAKTOPOB PHUCKA Ha 3/10pOBbE YEIIOBEKA,;
. OTMCHIBATh M UCIIOJIb30BATh MPUEMbI OKa3aHuUs epBOM NoMOI;3HaTh U cOOI0IaTh MpaBuia paboThl B KaOMHETE OUOJIOTHH.

BI)IHyCKHl/IK MNOJYYUT BOSMOKHOCTbHAYYUTHLCH:

° O0OBICHATH HCO6XO,Z[I/IMOCTB NPUMCHCHUA TCX WJIM MHBIX IPUEMOB IIPpU OKA3aHUHN HepBOﬁ I[OBpaqe6H0f/'I ImomMouu 1mpu OTpaBJICHUAX,
oXxKorakx, 06M0p0)KeHI/I$IX, TpaBMax, CITaCCHUHU YTOIIArOIIEr0, KPOBOTCUYCHHU X,

. HaXO0JUTh HH(GOPMALIMIO O CTPOCHUHU M KU3HEAEITETbHOCTH YeJI0BEKa B HAYYHO-TIOMYJIIPHOU IUTEeparype, ON0JIOTHYECKUX CI0BapsX,

crnipaBoyHHKax, IHTepHET-pecypce, aHaIM3UpOBaTh U OLIEHUBATD €€, IEPEBOAUTH U3 OAHOM (POPMBI B APYTYIO;



. OPHEHTHPOBATHCS B CHCTEME MOPAJIBHBIX HOPM M IIEHHOCTEH 110 OTHOLIEHHIO K COOCTBEHHOMY 3/I0POBBIO H 3JI0POBBIO IPYTUX JIIOCH;

. HAXO/AUTh B y4eOHOMW, HAyYHO-TIOMYJIApHON uTeparype, NHTepHeT-pecypcax uHpopMaluio 00 opraHu3mMe yesioBeka, 0opopMIsITh ee
B BHJIC YCTHBIX COOOIIIEHUH U TOKIIAIOB;

aHAJIM3UPOBATH U OLICHUBATH IIEJICBBIC U CMBICIIOBBIC YCTAHOBKU B CBOMXICHCTBUSAXHU IMOCTYIKAX 110 OTHOLICHUIO K 3/I0POBBIO CBOEMY U
OKPY’KAIOIINX; TTOCTIEACTBUS BIUSIHUS (AaKTOPOB PUCKA HA 30POBHE YEIOBEKA.

. CO371aBaTh COOCTBEHHBIC NHCHMEHHBIE M YCTHBIE COOOIIEHHs 00 OpraHM3Me YeIIOBEKa M €ro >KU3HEACATEIHbHOCTH Ha OCHOBE
HECKOJIBKMX MCTOYHHKOB HH(OpMALNH, CONTPOBOXKIATH BBICTYIUICHHE TIPE3CHTAINEH, yUUTHIBask OCOOCHHOCTH ayJMTOPHH CBEPCTHUKOB;

. paboTaTh B TpyIlme CBEpCTHUKOB NPU pPEIICHWH I[IO3HABATEIbHBIX 3aJad CBA3aHHBIX C OCOOCHHOCTSIMH CTPOCHUS U
’KU3HEAEATEIBHOCTH OpraHu3Ma 4eJOBeKa, INIAHUPOBAaTh COBMECTHYIO JIESTEIbHOCTh, YUUTHIBATh MHEHHE OKPY)KAIOIIMX U aJ€KBaTHO OILICHUBATh
COOCTBEHHBIN BKJIA/IB ACATEIBHOCTD TPYIIIIHL.

OO0mme 0HOJI0OTNYECKHE 3AKOHOMEPHOCTH

BbInyCKHHUK HAYYUTCS:

. BBIJICIISITh CYIIECTBEHHBIC TPU3HAKH OMOJOrMYECKUX OO0BEKTOB (BHA, IKOCHCTEMBI, OMoc(ephl) U MPOIECCOB, XapaKTePHBIX IS

COOOMIECTB )KUBBIX OPTaHU3MOB,;

° APTYMCHTUPOBATL, IPUBOANUTH JOKA3ATCIILCTBA HCO6XOI[I/IMOCTI/I 3alllUThI Oprxcanmeﬁ Cpenbl,
° APTYMCHTUPOBATL, IPUBOANUTDH JOKA3ATCIIBLCTBA 3aBUCUMOCTH 3I0POBLAYCIIOBCKA OT COCTOAHUA Oprmammeﬁ CpeIbl,
° OCYHICCTBJIATH KJ'IaCCI/I(i)I/IKaHI/IIO OMOJIOTUYECKNX OOBEKTOB HAa OCHOBE OMpeCACIICHHUA HUX MNPUHAAJICKHOCTH K OHpG)ICJ'ICHHOﬁ

CHUCTEMaTUYECKOW IPymIe;
. pPacKpbIBaTh pOJIb OMOJIOTUH B MPAKTUUECKON EITEbHOCTH JIFOJIEH; pOJIb OMOJOTHUYECKUX OOBEKTOB B IPUPOE U KU3HH YETIOBEKA;

3Ha4YeHHEe OMOJIOTHYECKOT0 pa3HooOpas3us sl cOXpaHeHHs Onochepsr,

. OOBSICHATH OOILITHOCTh MPOUCXOXKIACHUS M DBOJIONMUM OPraHU3MOB HAa OCHOBE COIOCTAaBJIEHUS OCOOCHHOCTEH WX CTPOEHUS MU
(GYHKIIMOHUPOBAHUS,

. OOBSICHATH MEXaHU3MbI HACIEICTBEHHOCTH U M3MEHYMBOCTH, BOSHUKHOBEHUS IIPUCIIOCOOJIEHHOCTH, MTPOLecC BUA000pa30BaHus;

. pa3nuyath MO BHEIIHEMY BHJYy, CXeMaM M OMNHMCAaHUSAM pealbHble OHOOTHYECKHE OOBEKTHl WIM HMX H300pa’keHHsl, BBISBIIS

OTJIMYUTCIIbHBIC IIPU3HAKU OMOJIOTHYECKUX 06T)CKTOB;



. CpPaBHUBATH OMOJIOTHYECKHE OOBEKTHI, TPOIIECCHI; JETaTh BBHIBOIBI M YMO3AK/IIOUEHHUS HA OCHOBE CPABHECHHUS,

. YCTaHABIIMBATh B3aMMOCBS3H MEKYy OCOOEHHOCTAMHU CTPOEHUS U PYHKIMSIMH OPTaHOB U CUCTEM OPraHoB,;
UCIIOJIb30BaTh METO/Ibl OMOJIOTHYECKON HAayKH: HAOII0AaTh HOMUCHIBATHOMOIOTHYECKIE OOBEKTHI U MPOIIECCH; CTABUTH OMOJIOTUYECKUE

JKCIEPUMEHTHI U OOBSICHATD UX PE3yJIbTaThl,

. 3HATh U apryMEHTHPOBATh OCHOBHBIC IPaBHJIA IOBEACHUs B IIPUPOJE; aHAIU3UPOBATh U OLIEHUBAThH IOCIEACTBUSA ACSATEIbHOCTU
4eJI0BEKa B IIPUPOJIE;

. OIHMCHIBATh U UCIOJIb30BaTh IPUEMBI BEIPAIIMBAHMS U Pa3MHOXKCHMS KYJIbTYPHBIX PACTEHUN M JOMALIHUX )KMBOTHBIX, YXOZa 3 HUMHU
B arpolcHO33X;

. HaXO/UTh B y4eOHOM, HAy4YHO-TIOMYJISIpHO uTeparype, MHTepHeT-pecypcax HHPOPMAIUIO O )KUBOU MPUpPOIe, 0(OPMIIATE €€ B BUC
MUCbMEHHBIX COOOIIEHUH, OKIa10B, pedepaTos,;

. 3HaTh M COOIIOATh IIpaBUiIa paboThl B KAOMHETE OMOJIOTHH.

BbINnyCKHHK MOJYYUT BO3MOKHOCTh HAYYHThCH:

. MMOHUMATh IKOJIOTHYECKUE MPOOIEMBbI, BOSHUKAIONIUE B YCIOBUSAX HEPAIMOHAIBHOTO TPUPOJIOTIONB30BAHS, U IIYTH PEIICHUS YTHX
po0Jem;
. aHAJTM3WPOBATH U OI[CHUBATH IEJICBBIC U CMBICIIOBBIC YCTAHOBKH B CBOMX JIEHCTBHUSAX M MTOCTYITKAX IO OTHOIIECHUIO K 3IOPOBBIO CBOEMY

H OKPYXKaroHuX, MOCICACTBUS BIUAHUA (I)aKTOpOB pHUCKa Ha 310pOBBLE YEITIOBEKA,

. HaXoAuTh MH(OPMAIUIO 110 BOIIpocaM 0011ei OM0I0ruy B HAy4HO-TIOMYJISIPHON JIUTEpaType, CelUaT3UPOBAHHBIX ONOIOTHYECKUX

clioBapsiX, ClpaBoYHMKaX, IHTEpHET pecypcax, aHaIu3upoBaTh U OLIEHUBATH €€, IEPEBOIUTh U3 OJHOM (OPMBI B APYTYIO;

. OPUEHTHUPOBATHCS B CUCTEME MOPATIBHBIX HOPM U IIEHHOCTEH MO OTHOIICHUIO K 00BEKTaM KHBOM MPUPOJIBI, COOCTBEHHOMY 3/I0POBBIO
Y 3JI0POBBIO IPYTHX JtojieH (MpU3HAHUE BBICOKOW IIEHHOCTH KU3HU BO BCEX €€ MPOSBICHUSX, IKOJOTHYECKOE CO3HAHKE, YMOITMOHATBHO-IIEHHOCTHOE
OTHOIIICHHE K 00BEKTaM YKHBOU MPUPOJIBI);

. co37aBaTh COOCTBEHHBIE NHUCHMEHHBIE W YCTHBIC COOOIIEHUS O COBPEMEHHBIX MpobOjeMax B 00JacTH OHOJIOTHH W OXPaHbI
OKpYKaroIlel cpeapl Ha OCHOBE HECKOJIbKMX HCTOYHUKOB HMH(OpPMAINH, COMPOBOXKIATH BBICTYINICHUE MpPE3CHTAIlMEel, YUUThIBas OCOOCHHOCTH

ayIUTOPUH CBEPCTHUKOB;



paboTaTh B rpyNIECBEPCTHUKOB MPHU PEUICHUH MMO3HABATEIBHBIX 33/1a4 CBSI3aHHBIX CTEOPETHUYECKUMHU U IPAKTHYECKUMU TTPOOIIeMaMu B
00J1aCTH MOJIEKYJISIPHOW OMOJIOTHH, TEHETUKH, IKOJIOTHH, OMOTEXHOJIOTHH, METUIIMHBI U OXPaHbl OKPYKAIOIIEH CpeIbl, TNIAHUPOBATh COBMECTHYIO

ACATCIIBHOCTD, YUUTBIBATh MHCHUC OKPYXXAIOMIUX U AACKBATHO OLICHUBATH COOCTBEHHBIH BKJIaa B ACATCIIbHOCTD I'PYIIIIBL. 2) Coaep:xkaHue Y4eOHOI0

npeaMera Pabouas nmporpamma no 6uosoruu ainst 5—9 KiaccoB ¢ UCIOIb30BaHUEM 000pyI0oBaHus ieHTpa «Touka pocTay

Ha 6ase nentpa «Touka pocta» oOecreynBaeTCs peaar3anusi 00pa3oBaTebHBIX MIPOrPaMM €CTECTBEHHO-HAYYHOW W TEXHOJIOTHYECKON
HAINpPaBIEHHOCTEM, pa3pabOTaHHBIX B COOTBETCTBUU C TPEOOBAHUSAMM 3aKOHOAATENLCTBA B chepe 00pa3oBaHUs U C YUETOM PEKOMEHIALUI
demepaabHOTO OrepaTopa yue6Horo npeamera «bruoaorus.

O6pazoBarebHast IPOrpaMMa IO3BOJIIET HHTETPUPOBATh PeaM3yeMbI€ 3/1€Ch MIOAXO/IbI, CTPYKTYPY H COJIEPKaHUE IPH OPraHUu3aIMK 00ydeHUs
ouonoruu B 5—9 knaccax/.

Hcnons3oBanue obopymoBanus 1ieHTpa «Touka poctay npu peanuzanuu ganaoi Ol mo3BosseT co3aaTh YCIOBUS:

® I paCIIUpPCHUA COACPKAHUA HIKOJIBHOI'O 0HO0JI0IMYECKOTO 06p330BaHI/I$I;
® JIJIsl IOBBIILIEHMS TTO3HABATEIbHOM aKTUBHOCTH o6yqa}oumxc;1 B CCTGCTBCHHO-HaquOﬁ O6J'IaCTI/I;

® NI pasBUTHA JIMYHOCTH pe6eHKa B IIponecce O6y‘IeHI/IH 6I/IOJ'IOFI/II/I, €ro CHOCO6HOCT€I‘/'I, (I)OpMI/IPOBaHI/ISI U YAOBJICTBOPCHHA COLIMAJIBHO
3HAaYUMBbIX UHTCPCCOB U HOTpe6HOCTCﬁ;

e 17151 pabOTHI ¢ OJapEHHBIMU IIKOJIbHUKAMHU, OPTraHU3alUK UX Pa3BUTHS B PA3JIMYHBIX 00J1aCTsIX 00pa30BaTebHON, TBOPUYECKOM JEATEIHLHOCTH.

[Tpumensis udpoBbie 1a6OPaTOPUN HA ypOKaX OMOJIOTHH, yUalllUecss CMOTYT BBIITOJIHUTH MHOKECTBO JTAOOPATOPHBIX padOT U IKCIEPUMEHTOB
10 MTPOTPaMME OCHOBHOM IIKOJIBI.

buosiorus pacteHui:

Jpixanue nucteeB. Jpixanue kopHel. [lornomenne Boasl kopHamu pactenuid. KopueBoe nasnenue. Mcnapenue BoJibl paCTEHHUSIMU.
dortocuntes. [[pixaHue ceMsH. Y CIOBUS MPOpacTaHUs CeMsH. Teriomo0uBbIe U XOIOA0CTOMKIE PACTCHHS.

3o0J10THS:

N3ydyeHne OAHOKIETOYHBIX >KMBOTHBIX. V3yueHue BHEIIHEro CTPOEHHUs IOXKAEBOrO 4epBs, HAONIOJECHHE 3a €ro INMepelBUKEHUEM U
peaknMsIMU Ha BHEIIHUE pa3/ipakeHus. M3ydeHne cTpoeHHs MOJUTIOCKOB I10 BIIQXKHBIM MpenapaTaM. M3ydeHne MHOrooopasus 4IeHUCTOHOTHX
10 KOJUIEKIMSIM. M3ydeHne cTpoeHus pbl0 Mo BIaXKHBIM IpenaparaM. M3ydeHnue ctpoeHus NTHll. M3ydeHne cTpoeHHs] MIEKOMUTAOMUX 1O
BJIXKHBIM NpernaparaM. BogHele )kuBOTHBIE. TeIIOKPOBHBIE M XOJIOJHOKPOBHBIE )KUBOTHBIE YEIOBEK U €r0 3/10POBbE:!

Nzyuenune xpoBooOpamienus. Peaknust CCC Ha A03MPOBaHHYIO HArpy3Ky. 3aBHCHUMOCTh MEXAY HArpy3KOW M yPOBHEM JHEPreTHUYECKOTO
obmeHa. ['a3000MeH B n€rkux. Mexanusm jérouHoro apixanus. Peakuus JIC Ha Gusnueckyro Harpy3Kky. JKu3sHeHHas EMKOCTh JIETKHX.

BoinenurenbHas, IpIxaTeiabHas W TepMoOperynaropHas (QyHKius koxu. [leiicTBue ¢epMeHTOB Ha cyOcTpaT Ha NIpuMepe Karajasbl.

[Tpucrnoco0aeHHOCTh OPTraHU3MOB K cpejie OOUTaHMUS.

OO0mas GUoJIorus:

JleiicTBue GepMeHTOB Ha cyOcTpaT Ha mpumepe karanasbl. Pasnoxenue H202. Bausuue pH cpenbl Ha akTUBHOCTH (epMeHTOB. DaKTOPHI,
BIIUSIIOLIME Ha CKOPOCTh Ipolecca (poTocuHTesa.
W3ydueHne KIETOK U TKaHEW PaCTCHUI M )KUBOTHBIX HAa TOTOBBIX MUKpOIIpenapaTax HUX OMUCaHue. BrIsSBICHNE H3MEHUUBOCTH Y



OpraHu3MoB. BeIsiBiIeHHE MTPUCTIOCOOICHUI Y OPraHU3MOB K cpejie 00uTaHus (Ha KOHKPETHBIX IPUMEPaX).

O6miee ynciao y4eOHBIX 4acoB 3a 5 jieT o0yueHus - 272 vaca, u3 Hux 1o 34 - B 5, 6 kmaccax, mo 68 — B 7,8,9 knaccax.

5 kaace

Beenenne (6 4)
buonorus — Hayka o xuBoil mpupoje. Metos! uccnenoBanus B 6uonorun. Paznoo6pasue opranusmos. LlapcTBa Gakrepuii, rpuboB, pacTeHuil u
)KUBOTHBIX. OTINYUTEILHBIE IMPU3HAKK XKUBOTO W HCIKHUBOIO. CBs3b OpraHu3MoB CO CpGI[OfI O6I/ITaHI/I$I. BzanmocBs3n OpraHu3MoOB B IIPUPOJC.
DKOJIOTUYECKUE q)aKTOPI)I MU UX BJIMAHUC HaA KHUBBIC OpPTraHHU3MBI. Bnusnne ACATCIIBHOCTH YCJIOBCKA Ha IIPUPOAY, €€ OXpaHa. Poms 6I/IOJIOFI/II/I B
MPAKTUYECKON AESITENFHOCTH JIFO/ICH.
JlabopaTopHble M IpaKTHYeCKHEe PA0OTHI
1. ®enonoruyeckue HaOIOIEHUS 32 CE30HHBIMU U3MEHEHUSMU B IIpHupoie. Beaenne qHeBHUKA HAOIIOICHUH.
IKCKypcuuMHOroo6pasue KUBbIX OPraHU3MOB, OCEHHHE SIBJI€HHUS B KM3HH PACTEHHIl U JKUBOTHBIX.

Pasnen 1 Kierounoe crpoenue opranu3mos (10 q)
VY CTpoiCTBO yBEMMUYUTEILHBIXIIPUOOPOB (JTyra, cBeTOBOM MHKpoOcKomn). KiieTka u ee ctpoeHue: 000J09Ka, [UTOIIIa3Ma, AP0, BAKYOJIH, TUIACTHIBL.
JKu3HenesTenbHOCTh KIETKU: MOCTYIICHHE BELIECTB B KIETKY (AbIXaHUE, MMTAHKE), POCT, Pa3BUTHE U JeJIeHHE KICTKU. [IOHSITHE «TKaHbY.
JdemMoHcTpauus
Mukponpenaparsl Ppa3INYHBIX PaCTUTENBHBIX TKaHEH.
JlabopaTopHbie padoThI
1. YcrpoiicTBO JyTbl M CBETOBOrO MUKpOCKoma. [IpaBuiia paboThl ¢ HUMH.
2. V3yueHue KIETOK PACTEHUS C TIOMOIIBIO JIYIIBI.
3. [IpuroToBneHne mpenaparta KOXKHIIBI YSIIyH JTyKa, pACCMAaTPHUBAHUE €TO MOJT MUKPOCKOIIOM.
4. TIpuroToBIICHHE MIPEMAPATOB M PACCMATPUBAHUE MO MHUKPOCKOIIOM IUIACTU]I B KJIETKAX JIKCTA AJIOJICH, TI0JIOB TOMATOB, PSOUHBI, IMUITOBHHUKA.
5. [IpurotoBneHue mpenapara ¥ paccCMaTpHUBAaHHE IO MHUKPOCKOIIOM [BIDKCHHs LUTOIUIa3Mbl B KIETKaxX JHMCTa snojed. 6. PaccmarpuBanue moa
MHKPOCKOIIOM F'OTOBBIX MUKPOINPENAPATOB PAIUYHBIX PACTUTEIBHBIX TKAHEH.

Paznen 2 LlapcrBo Bakrepun (2 u)

CrpoeHue U XHU3HEAEITeNbHOCTh OakTepuil. PasMHoxeHne 6akrepuii. bakTepun, Ux pojib B MPUPOJE U KHU3HHU deroBeka. PasHooOpasue OakTepuit, nx
pacripocTpaHeHue B npupoje. bakrepun — Bo30yauTenu 3ad6oneBanuii. Mepsl mpouIakTHKK 3a001€BaHUH, BHI3BIBAEMBIX OaKTEPUSIMHU.



Paznen 3 Hapcerso I'pudsr (5 u)

['pubsl. O6mas xapakTepucTHKa rpubOB, X CTPOCHHE M KHU3HEAeATeIbHOCTh. MHOrooOpasue rpuOoB, UX poOJib B MPUPOJEC M KHU3IHU YETOBEKa.
[nsamoynsie Tpubsl. Cheqo0HbIE U SA0BUTHIC TpUOKI. [IpaBuia cOopa cbemoOHBIX TPpUOOB U UX oxpaHa. IIpoduiiakTika oTpaBiaeHUs TpudaMHU.
Oxazanue npuéMoB NIepBOM MOMOIIX IPU OTpaBJieHUH rpudamu. Jpoxoku, miecHeBble rpudbl. [ pubsi-mapa3utsl. Poiabs rpu6oB B pUpoe U KU3HH
4eJI0BeKa.
JdemoHcTpauust
MyiskH TUI0/I0BBIX TEJ HIISIMOYHBIX Tpr00B. HatypanbHbie 00beKThI (TPYTOBUK, piKaBUMHA, TOJIOBHS, CIIOPbIHbS). JlaGopaTopHbIe
U NPaKTHYeCKHe PadoThI

7.CTpoeHH€e IMJIOAOBBIX TeNl HUISHOYHBIX rpuOoB. 8.CTpoeHHe IMIIeCHEBOTO

rpuba mykopa. CTpoeHue ApoxsKei.

Pa3znen 4. llapcTrBo Pactenus (11 u)
Pactenus. borannka — Hayka o pacTeHusIX. MeToibl u3yueHus pacteHuil. O01mas XxapakTepucTuKa pacTUTEIbHOIO [IapCTBA.
MHoroo0Opa3ue pacTeHHi, UX CBs3b O cpeaoi oouranus. Poss B 6uochepe. Oxpana pacrenuit. OxpaHseMble paCTeHHUs peTUOHA
OCHOBHbBIC TPYNIbl pacTeHUil (BOAOPOCIH, MXH, XBOIIM, IUIayHBI, MAlOPOTHHKH, TOJOCEMEHHbIC, IBETKOBBIC). Bomopocin. MHoroodpasue
Bozgopocieil. Cpena oduranus Bogopocieil. CTpoeHue OJHOKIETOYHBIX U MHOTOKJIETOYHBIX Bojopocieil. Poiabs Bomopociell B Ipupoie U KU3HU
4eJioBeKa, oxpaHa Bogopociei. [IpencraBurenu Bogopocieir Bonoroackoii obnactu. JInmaiiHuKY, MX cTpoeHHe, pa3HooOpasue, cpeia OOuTaHus.
3HayeHue B NPUPOJAE M KU3HM uenoBeka. JInmaiHuku pernona. Mxu. Muoroo6pasue mxoB. Cpena obutanus. CTpoeHHe MXOB, UX 3Hau€HHE.
PaznoobOpasue MxoB Ha Tepputopuu Bonoroackoit o6nactu [TanopoTHUKH, XBOIIH, MJIAyHBI, KX CTPOEHUE, MHOT00Opa3ue, cpeja 0OMTaHus, pojb B
NpUPO/IE U KU3HU dYeloBeKa, oxpaHa. IlamoporHukooOpa3Hble perumoHa. ['ojmoceMeHHBle, UX cTpoeHue U pazHooOpasue. Cpena oOuTaHUS.
PacnipocTpaHeHue rojoCeMEHHBIX, 3HaU€HHWE B NPUPOZAE M KU3HHM 4YeJIoBeKa, WX oxpaHa. ['onmocemenHble Bomorozackoit obmactu LiBeTkoBble
pacTeHus, UX CTpoeHHe W MHorooOpasme. Cpena obuTaHus. 3HaAuE€HHUE IIBETKOBBIX B NPHUPOJE W KHU3HHU 4YelOoBeKa, oxpaHa. IIpoucxoxneHue
pactennii. OCHOBHBIE 3TAIbI Pa3BUTHSI PaCTUTENBLHOTO MHpa. JleMoHcTpanus
I'epOapHblesk3eMIUIApbl pacTeHuil. OTHeuaTKH HCKONAaeMbIX PACTECHHH.
JlaGopaTopHble 1 npakTHYeckHne padoThbl 9. CTpoeHue 3eNeHbIX
BOJOPOCIIEH.
10.  Crpoenue mxa (Ha MECTHBIX BU/AX).
11.  Crpoenue criopoHocsiro xgoima. CTpoeHHE CIOPOHOCAIIETo ManopoTHuka. 12. CTpoeHrne XBOU M IIUIIEK XBOWHBIX (Ha
npuMepe MeCTHBIX BUIOB). «buonorns. MHOrooopa3ue mnoKpbITOCEMEHHBIX PacTeHHI. 6 Kiaace»
(34 4, 1 u B HEnENMIO)
Pazznen 1. CTpoeHue 1 MHOrooopa3ue NOKpbITOCEMEHHBbIX pacTeHuii (14 u)
CtpoeHue ceMsiH OJHOAOJIbHBIX M JIBYJIOJbHBIX PACTCHUI. BUIBI KOpHEH M THIIBI KOPHEBHIX CUCTeM. 30HBI (y4acTKu) KOpHsS. BumonsmeHeHus
kopHeil. [ToOer. [Touku u ux crpoenue. Poct u pazsutue nodera. Bueminee crpoenue nucra. Kiierounoe ctpoenue nucrta. BungonsmeHeHHs TUCTHEB.



Crpoenue crebmnsi. MHorooOpasue crebieii. Bumonsmenenuss mooberos. L[Berok u ero crpoenume. Comerus. [mogsl m ux Kimaccudpukarms.
Pacnpoctpanenue mionos u cemsH. Jlemoncrpanus

Buemrnee u BHyTpeHHee cTpoeHue KopHs. CTpoeHue novek (BereTaTHBHOW U TeHEPaTHBHOM)M pacioiokeHue ux Ha crebuie. CTpoeHue JucTa.
Makpo- u mukpoctpoenue ctedis.Pazinuunsie Bubl coupetril. Cyxue U COYHbIE TI0IbI.

JlaGopaTopHble H IpaKkTH4YecKne padoThl

CrtpoeHnue cemMsiH ABYA0IbHBIX U OAHOIOJIBHBIX PACTEHUM.

Bunsl kopHeit. Crep:kHeBasi 1 MOUKOBATasi KOPHEBBIE CUCTEMBI.

KopHeBoli 4eXJIMK 1 KOPHEBbIE BOJIOCKH.

Crpoenune nouek. Pacronoxenue noyek Ha credie.

BHyTpeHHee cTpoeHue BETKH JiepeBa.

Bupounsmenennbie noderu (KOpHEBHIIE, KIYOCHB, TYKOBHIIA).

Crpoenue nBetka. Paznuunblie Bubl conetuii. Muoroo0pasue

CYXUX U COYHBIX ILJIO/IOB.

Pasgen 2. ’Kusub pacrennii (10 1)
OCHOBHBIC MPOIECCHI KU3HENESATENbHOCTH (MUTaHUE, JbIXaHWE, OOMEH BEIIECTB, POCT, pa3BUTHE, Pa3MHOXKCHUE). MUHEpaIbHOE M BO3IYILIHOC
nutanue pacteHud. ®orocuntes. Jpixanue pacrenuil. Mcnapenue Boasl. Jlucronan. IlepenBuxenne Bobl U MUTATEIbHBIX BEIIECTB B PACTECHUHU.
[Tpopacranue cemsiH. CriocoObl pa3MHOXKEHUS pacTeHHi. PazMHOXeHHe CrIOpoBBIX pacTeHuil. Pa3MHOXXeHHE roloceMeHHbIX pacTenuii. [lomoBoe u
Oecnonoe (BereraTHBHOE) pa3MHOKEHHE TOKPHITOCEMEHHBIX pacTeHuid. JlemoncTpanus
OnpIThI, JOKa3bIBAIOIIME 3HAUEHUE BOJIbI, BO3/yXa W TeIJa JJIs IpOpacTaHus CEMsH, MUTaHHE MPOPOCTKOB 3allaCHBIMU BEIIECTBAMU CEMEHH,
MOJIy4YE€HHE BBITSDKKU XJIOpOQUIIA;, MOTJOMIEHHEe PACTeHUSIMH YIJIEKUCIOTO Ta3a W BbIIAETICHHE KUCIOpOoJa Ha CBETYy; 0Opa3oBaHHE Kpaxmala,
JbIXaHUE PACTEHUI; UCIIaPEHNUE BOABI JINCThIMU; NIEPEIBUKEHNE OPraHNYECKUX BEILIECTB 110 JIyOYy.
JlabopaTopHble U NpaKTHYeCKHe PadoThl
[lepeaBuxenue BOAbl 1 MUHEPAIbHBIX BELIECTB 110 APEBECUHE.
BereraruBHO€ pa3MHOKE€HHE KOMHATHBIX PACTEHUM.
OrnpenenieHne BCXOKECTH CEMSH PACTEHUH U UX ITOCEB.
JKCKYpCHH 3UMHUE SBJICHUS B )KU3HU PACTCHUM.

Paznen 3. Knaccupukauusi pacrenuii (6 1)
MHoroo06pa3ue pacTeHul, MIPUHIUIEI UX Kiaccudukanyuu. OCHOBHBIC CHCTEMATHYECKUE KAaTETOPUH: BUJ, PO, CEMEHCTBO, KJIacc, OT/AECI, IapCTBO.
Knacc JIBynonpHbie pacTeHus. Mopdonorndyeckas XapakTepHCTUKa CEMEHCTB ¢ Yy4eTOM MeCTHBIX ycioBuil. Kimacc OgHOMONBHBIE paCTEHHS.



Mopdornoruueckass xapakTepUCTHKa 3JaKOB W JIWIEHHBIX. BaxkHeime celbCKOXO3SMCTBEHHbIE pAacTeHHs, OMOJIOTMYECKHE OCHOBBI HUX
BBIPALIMBAaHUS U HApPOIAHOXO3SMCTBEHHOE 3HauYeHHe. S noButeie pacteHus. SnoBuTeie pacTeHus permoHa. OXxpaHa peIKHX U HCUE3AIOIIHUX BHUOB
pactenuit. Oxpansiemblie pacteHus Bomoroackoi obnactu

JdemoHcTpaumst

JXussble u repbapHbIe pacTeHUs1, palOHUPOBAHHbBIE COPTA BAKHEUIIINX CEIbCKOXO35IICTBEHHBIX PACTEHU.

JlabopaTopHble U IPaKTHYeCKHepadoThI

BrlIsiBIIeHME IPU3HAKOB CEMENUCTBA 110 BHEIIHEMY CTPOCHUIO PACTCHUM.

IKcKypcenu O3HaAKOMIICHUE C BBIPAIMBAHUEM PACTEHUH B 3alUILEHHOM IPYHTE.

Pasnen 4. Ilpupoausie coodmecTna (3 u)
BzanMocBs3s pacrennii ¢ apyrumu opranusmamu. Cum6ro3. ITapasurusm. PacturenbHblie cOOOIIECTBA M MX TUIBL. PacTUTeNbHBIE COOOIIECTBA
Bosorozckoit o6actu. Jleca Bonoroackoii obimactu. Pa3Butre u cMeHa pacTUTEIbHBIX COOOIIECTB. Y CII0KHEHHUE PACTCHHUI B IIPOIIECCE BOJIOIUH.
Bnusane ACATCIIBHOCTH YCJIOBCKA HA PACTUTCIILHBIC COO6HICCTBaI/I BIIUSHHUC HpI/IpOILHOf/i CpCabl Ha YCJIOBCKaA.
Jkckypeuunllpuponnoe coobuiecTBo 1 yenoBek. PeHonornyeckre HaOIoIeHNS 32 BECEHHUMH SIBJICHUSIMHU B IPUPOIHBIX COOOIECTBAX.

Conep:xanue nporpammsl «buosorusi. /KuotHsle. 7 Kjaace»
(68 4, 2 4 B HEnENIO)

Beenenue (2 u)

OO6mue cBefeHus o0 )KUBOTHOM Mupe. Mctopust pa3zButus 30010rud. Meronpl n3ydeHus )KuBoTHbIX. Hayka 300m0rus u e€ ctpykrypa. Cxoactson
pa3auyus KUBOTHBIX U pacTeHui. CucTtemMaTuka )KHBOTHBIX.

Pazznen 1. Mpocreiimme. (2 4)

[Mpocreitmue: MHOrOOOpasue, cpeaa U Mecta OOMTaHHS; 00pa3 >KU3HH M MOBEACHUS; OMOJOrMYECKUE M SKOJIIOTHYECKHEe 0COOCHHOCTH, 3HAUCHHE B
OPUPO/IC ¥ KU3ZHH YETOBEKa; KOJIOHUATIBHBIC OPraHH3MBI.

JdemoncTpanus

XKussie unpy30pun. MUKponpenapaTsl MpOCTSHIINX.

Pa3nen 2. MHOrok/JIeTO4YHbIE ;KUBOTHBIE. (35 1)

becniozBonouHbIe s)xuBOTHBIC. T ['yOku: MHOTOOOpasue, cpea oOuTanus, 00pa3 )KU3HU; OMOJOTUIECKUE M KOJIIOTHUECKHE 0COOCHHOCTH; 3HAUCHHE

B MIPUPO/IC U KU3HH YenoBeka. Tun KuiedHomnonocTHbIe: MHOrooOpasue, cpea o0uTanus, 00pas )u3HH,



OMOJIOrMYECKHE U HKOJIOTUYECKNE 0COOCHHOCTH; 3HAUCHUE B IIPUPOJIE U KU3HU YEJIOBEKa; MCUe3aollre, PeIKUe U OXpaHsIeMbIe BUIbI.
JemoncTpanus MukpomnpernapaT IpecHOBOIHOM Tuapsl. OOpa3iibl kopayia. Biaxkuasiid npenapatr Menysbl. Buneohuabm.

Tune! [Tnockue, Kpyrisie, KonpuaTsie uepBu: MHOrooOpasue, cpena 1 Mecta 00MTaHus; 00pa3 )KM3HU U IOBEJICHNUE,; OMOIOTHYECKUE U SKOJIOTHYECKHE
0COOCHHOCTH; 3HAUCHHE B IPUPOJIE U )KU3HH yenoBeka. MHoroobpasue yepseid Bonorosckoil obnactu

JlaGopaTopHble H IpaKkTH4YecKne padoThl

MHorooOpasue KoiIbyaTbIX YepBeil.

Tun Mosttocku: MHOTOOOpas3ue, cpeaoduTanusi; 00pas KU3HU U MOBEICHHUE; OMOIOTMYECKHE U IKOJIOTHUECKUE OCOOCHHOCTH; 3HAYCHUE B TIPUPO/IE
1 KM3HU YesroBeka. MHoroo6pasue MosuttockoB Bosorockoit o0nactu,ux oxpaHa

JemMoncTpanusi MHoroo6pasue MOJITIOCKOB U UX

PaKOBUH.

Tunlrnokoxue: MHOTOOOpa3ue, cpeaa oOuTanws; 00pa3 KU3HU U MMOBEJACHHUE; OMOJIOTHUECKHAE U SKOJIOTHYECKHEe 0OCOOCHHOCTH; 3HAYCHHUE B TIPUPO/IE
1 KA3HU YeI0BeKa.

JemoncTpamusi Mopckue 3Be3Ibl W JIDYTHE HUTJIOKOXHE.

Buneoduibm.

Tun Ynenucronorue. Knacc PakooOpasnsie: MHOrooOpasue, cpena oOuTaHus; 0o0pa3 >KU3HU U IMOBEACHHE; OMOJIOIMYECKHE U SKOJOTUYECKHE
0CcOOEHHOCTH; 3HaYCHHE B IPUPOJIE U J)KU3HU YesoBeka. JlabopaTopHble U NpaKTHYeCKHe padoThbI3HAKOMCTBO C pa3HOOOpa3reM pakooOpa3HbIX.

Knacc [TaykooOpa3Hsle: MHOrooOpasue, cpefa ooutanus; oopa3 *HU3HH U MOBEJCHHUE; OMOJIOTHYECKHE U IKOJIOTHYECKHE 0COOEHHOCTH; 3HaUeHHE B
npupoje u ku3Hu venoseka. Kiacc Hacekomble: MHOroo0Opasue, cpeia oOuTaHus; o0pas KU3HU U MOBEACHUE; OMOJIOTMYECKHE U SKOJIOTUYECKHE
OCOOCHHOCTH;, 3HAU€HHE B TMpPHUPOAE U KU3HM uenoBeka. UneHnucroHorue Bomoronckoi oOmnactu JlaGopaTropHble W NpaKkTHYeCKHe
padoreil3ydueHne npencTaBuTeNel OTpsI0B HACEKOMBIX.

Tun Xopmossie. Kitacc Jlannernuku. ITo3BoHounsle skuBOTHBIC. Hankmacc PeiObI: MHOrOOOpasue (KpyriopoThie, XpsIleBble, KOCTHBIE), cpena
oOutaHus;, o0pa3 *KU3HU U MOBEJEHUE; OMOIOrMYECKHEe U SKOJIOTMYECKHe OCOOCHHOCTH; 3HaYEHHE B MPUPOJIE U KU3HHU UYEIOBEKa; MCUe3arollue,
penkue u oxpansiemble BUIbl. OxpaHseMblie BUAbl peid Bonoroackoit oonactu JlabopaTopHble n npakTu4ecKkue padorsl HabnrogeHne 3a BHEITHUM
CTPOCHHEM U TIEPEIBIKEHUEM PHIO.

Kiacc 3emHoBomHBIE: MHOTOOOpasue, cpeaa oOMTaHus; o0pa3 KM3HU U TIOBEACHHE, OMOJIOTHYECKUE U DKOJIOTHYECKHE OCOOCHHOCTH; 3HAYCHHUE B
MIPUPOJIC U )KU3HU UETOBEKA; UCUe3alolue, peAKre U oXpaHseMble BUIbl. OXpaHseMble BB 36MHOBOIHBIX Bomoroackoit o6nactu



Knacc IIpecMmbikaromiuecs: MHOTooOpasue, cpefia 0OuTaHusl; 00pa3 KU3HU U TIOBEJICHUE; OMOJIOTMYECKUE U YKOJIOTHIECKIE OCOOCHHOCTH;
3HAUEHUE B MPUPOJIE W KU3HU YEIIOBEKA, UCUE3AIOIINE, PEIKHE U OXpaHseMble BUAbL. OXpaHsieMble BUIbI TpecMbIKaomxcs Bomoroackoit
obmactu Knacc IItuibel: MHOrooOpasue, cpefa oOuTanus; 00pa3 >KU3HU U TIOBEJICHUE, OMOIOTHYECKHUE U IKOJIOTUIECKUE OCOOCHHOCTH; 3HAUCHUE B
MIPUPOJIC U )KU3HU YEIOBEKA; HCUE3AIOIIUE, PEAKUE U OXpaHsieMblie BUIbI. OXpaHseMble BUIBI NTUI] Booroackoii odmactu

JlaGopaTopHble H IpaKkTH4YecKne padoThl

W3ydeHue BHEUTHETO CTPOCHUS MITHULI.

Krnacc MnekonuTatoniye: BaKHEHIIINE NMPEACTaBUTEIN OTPSIOB; cpela oOuTaHus; oOpa3 >KM3HHU U MOBEACHUE; OMOIIOTUYECKUE U IKOJIOTHYECKHE
O0COOCHHOCTH;, 3HAYCHHE B TPHUPOJC W >KU3HU YEIOBEKA; HMCUYE3aIONIUe, PEAKHUE M OXpaHseMble BHIbI. OXpaHseMbICe BHUIBI MIICKOMUTAIOIIHX
Bostoroackoii odnactu

JKCKypcHus

Nzydyenne muorooopaszus nrui JdeMoncTpanusiBuneopuibm.

Pasnen 3. DBosonus cTrpoeHusi U PyHKIUE OPraHOB M MX CHCTEM Y KHBOTHBIX. (14 1)

[ToxpoBbl Tena. OnopHoO-IBUraTelIbHAs cCUCTEMA U cIIOco0bI nepeBrkeHus. [lonoctu Tena. Opranslapixanus U ra3000MeH. Opranbl MUILEBAPEHMS.
OOmeH BemiecTB U mnpeBpaiieHue sHeprun. KpoBenocHas cucrema. KpoBb. Opransl Beinenenusi. Oprasl 4yBCTB, HEPBHAs CUCTEMa, WHCTHHKT,
pednekc. Perynsuus gestensHocTH opranuzMa. Opransl pa3MHOKEHUS, MPOATIeHUs poja. JleMmoHcTpanus

Brnaxnbple mpemnapaTsl, CKEIETbl, MOJETH U MYJISKH.

JlaGopaTopHble M mMpakTU4eckue padorbilzyueHue

0COOEHHOCTEH pa3IUYHbIX TOKPOBOB TEJA.

Paznen 4. UnanBHaya/ibHOE pa3BUTHE KUBOTHBIX (3 u)
[Tponnenue pona. Opranel pazMHOXkeHHs. CrocoObI pa3sMHOXKEHUS KHUBOTHBIX. OIiogoTBopeHue. Pa3BuTue )KMBOTHBIX C MpeBpallieHueM U 0e3
npeBpatieHus. [lepuonnsanust 1 NpoAOIKUTENBHOCTD )KU3HU )KUBOTHBIX. JIabopaTopHble U npakTH4yeckue padotsl M3yuenue ctaauii pa3Butus
KUBOTHBIX U OTIpEJIeJIEHUE X BO3pacTa.

Paszzen 5. Pa3BuTHe H 3aKOHOMEPHOCTH pa3MeleHns KUBOTHBIX Ha 3emure (3 u) JlokasarenscTBa
HBOJIIOIIUH CPABHUTEIbHO-aHATOMHUECKUE,SMOPHOJIOTHUECKUE, MaICOHTOJIOTHUECKHE.

Y./lapBHH 0 NMPUYHUHAX SBOJIOIUH XUBOTHOTO MHUpa. Y CIIOKHEHUE CTPOCHUS KUBOTHBIX M Pa3HOOOpa3He BHUIIOB KaK Pe3ybTaT IBOJIONHH. Apeasbl
obutanusi. Murparuu. 3aKOHOMEPHOCTH pa3MeleHus KUBOTHBIX. JleMmoncTpamusillarieonTOIOTHUECKIE T0Ka3aTEIhCTBA YBOIOIUH.

Pasnen 6. buonenossl (4 u)



EcrecTBeHHBIE M HCKYCCTBEHHBIC OHOIICHO3bI (BOIOEM, JIyr, CTeNb, TYHIpA, Jiec, HacenEHHbII NMyHKT). buoneno3sl Bosoroackoir obiactw.
PasnooOpasue secoB pernona. dakTopbl cpela M WX BiHsHHE Ha OWoneHo3bl. llenu nurtaHus, MOTOK SHepruu. B3aMMOCBs3b KOMIIOHEHTOB
OMOIIeHO3a U UX MTPHUCIIOCOOJICHHOCTD JPYT K APYTY. IKCKYpCHS

I/I3yquI/Ie B3aMMOCBA3HU KUBOTHBIX C JPYIT'MMHU KOMIIOHCHTAMHA 61/101_[eH03a jeca. OeHOJIOTUUECKHE Ha6HIOIIeHI/ISI 34 BCCCHHUMMU ABJICHUAMU B KHU3HU
’KUBOTHBIX.

Pasnen 7. JKuBOTHBII MUP U X03sIiiCTBEHHAsI IeSITEJILHOCTD YestoBeKa. (5 u)
Brnusinue nesareapbHOCTH 4YeloBeKa Ha KHUBOTHBIX. [Ipombicen >kMBOTHBIX. [IpoMbICiiOBEIC KUBOTHBIE Bomorojackoii obnactu. OpomaliHUBaHHE.
Pa3zBenenune, OCHOBBI COZIEpKaHUS U CEJISKITUHU CEITbCKOXO03MCTBEHHBIX JKUBOTHBIX. CelIbCKOX035HCTBEHHBIC U JIOMAIITHUE )KUBOTHBIE. [[podunakTruka
3a00JIeBaHNH, BBI3BIBAEMBIX >KHBOTHBIMH. [IprcrmocoOneHuss K pa3inuuHbIM cpenaM oOuTanus. OXxpaHa >KHBOTHOTO MHpa: 3aKOHBI, CHCTEMa
MOHUTOPUHTA, OXpaHsieMble Tepputopun. Kpacnast kaura. PanmonaibHoe ucnosib30BaHue KUBOTHBIX. OXpaHa )KUBOTHBIX B Bosoroackoi obnacru.
Ikcekypeust  [locemeHue BBICTAaBKM — CEIBCKOXO3SMCTBEHHBIX U JOMAIIHUX
JKUBOTHBIX.

«BbuoJiorusi. Yesosek. 8 kiaace» (68 4, 2 u B Hememno) Pazien 1. Beenenne. Hayku, uzyvawinue opranu3m yejioBeka. (2 u)
HaYKI/I, H3yqa}01une OpFaHI/I3M YCJIIOBCKA. aHATOMMS, (bI/ISI/IOJIOFI/IFI, IICUXOJIOTHUA U TUTHUCHA. Nx CTAaHOBJICHHEC U MECTOObI NCCJICAOBAHUA.
Yenoek u okpyskaromas cpena. [IpupoaHas u conuanbHas cpesia OOuTaHUs YejoBeKa. 3aliuTa cpepl 00UTaHus YeloBeKa.
Pazznen 2. [lpoucxosxkaenue yenoBeka. (3 4)
Mecto yenoBeka B cucTeMaTHKe. J[oka3aTelbCTBA KUBOTHOTO MPOMCXOXKACHUS 4YeloBeKa. YepThl CXOJICTBA M PA3IMYMM YeIOBEKa U
KHUBOTHBIX. OCHOBHBIE JTallbl BOJIOIUN YeNOBEKa. BiusHUE OMONIOTMYECKUX W COIHMAIBHBIX (DAKTOPOB HA JBOJIOIUIO YEIOBEKA.
UYenoseueckue pacel. Yeno0BEK KaK BHI.

Paznen 3. Crpoenue opranusma. (4 q)
OO6muit 0030p opranu3mMa 4enoBeka. YpoBHHU opranuzauuu. CTpykrypa Tena. Opransl U cUCTEMbI OpraHoB. KieTouHoe cTpoeHre opraHnusma.
Txanu. BHemHss 1 BHyTpeHHsIsI cpea opranuzMa. CtpoeHue u QyHKIMU KieTkd. Ponb sapa B mepenade HAcIeICTBEHHBIX CBOMCTB OpraHM3Ma.
Opranounsl knetku. Jlenenue. J)KuzHeHHbIE MPOIECCHl KIETKU: OOMEH BEIIECTB, OMOCHHTE3 M OMOJOrMYECKOe OKMCJIEHHE, WX 3HadeHue. Ponb
¢bepmenToB B oOMeHe BemiecTB. PocT U pazButue kinetkud. CocTosiHUS (PU3MOIOTHYECKOro MOKOsl U Bo30yxaeHus. Tkanu. OOpazoBaHHe TKaHEH.
OnuTenuanbHble, COSUHUTENbHbIE, MbIILICUHbIE, HepBHAs TKaHU. CTpoeHue U GyHKIMHU HelipoHa. CuHarnc. PeduiekTopHas perynsauus opraHoB U



cucrteM opranuszma. LlenTpanbHas u nepudepuyueckas 4acTu HepBHOM cucteMbl. CIIMHHOM U royioBHOU Mo3r. HepBbl 1 HepBHBIE y31bl. Pediekc u
pednexTopHas ayra. Heiiponnsie uenu. [Iponeccsl Bo30yxaeHUs U TOPMOKEHUS, UX 3HaueHue. UyBCcTBUTEIbHBIC, BCTABOUHBIE U UCIIOJHUTEIIbHbBIE
HelpoHsl. [Ipsmbie u 0OpaTHble cBs3U. Poib perenTopoB B BOCIIPUATHH pa3apaxkeHuil. [leMoHcTpanus
Pasnoxxenue nepokcua Boopoaa GepMeHTOM KaTaaa3ou.
JlaGopaTopHble H IpaKkTH4YecKne padoThl
PaccmarpuBanue KIE€TOK M TKaHEW B ONTHYECKUA MUKPOCKON Mukponpenaparsl KI€TOK, SMUTEIUAIbHOW, COEIMHUTEIbHOM, MBIIIEYHOW U HEPBHOU
TKaHeil. CaMOHa0II0IeHIEe MUTATEIBHOTO pediekca U YCIOBUS €ro MPOsABICHHs U TOpMOkeHus. Konennslii peduexc

Paznen 4. OnopHo-a1BUTraTeIbHasi cucrema. (7 4)

Onopa u aBwxkenue. OnopHo-nBHUTraTeNbHas cucreMa. CKelneT W MBI, UX (YHKIUU. XUMHUYECKHH COCTaB KOCTEH, MX MakKpo-
MUKpPOCTpPOCHHUE, THIBI KOcTel. CKelleT 4eIoBeKa, ero MpucrocobaeHne K MpsSMOXO0XKICHUIO, TPYIOBOM JIeATenbHOCTH. VI3MeHeHH s, CBSI3aHHbBIE C
pa3BUTHEM MO3ra M pe4d. THIbI COCAMHCHUIN KOCTEH: HEMOABMKHBIC, MOTYIIOABUKHBIC, MOIBIKHBIC (CycTaBbl). CTPOCHHE MBIIII] U CYXOXKHIIHIA.
O030p MBIMII] YEJIIOBEYECKOTO TeJia. MBIIIIIBI-AaHTATOHUCTBI U CHHEPTUCTHI. Pab0oTa CKEJIETHBIX MBI U UX peryismnus. [loHsaTiue o qBurarenbHON
eauHuIe. MisMeHeHue MbIIIBITPH TpeHUpoBKe. [locneacTBUs TUoAMHaMUn. DHEPreTHKA MBIILIEYHOTO COKpalleHus. JJuHaMudeckast 1 craTudecKas
pabora. HapymieHus ocaHku U pa3BUTHE IJIOCKOCTOIMS: TPUUUHBI, BBIABICHUE, MIPEIyNpexaeHue u ucnpasienue. [leppas nomomp npu ymmuobax,
nepenoMax KocTel v BhIBUXax cycTaBoB. [IpodunakTrka TpaBMaTi3Ma. 3HaueHUEe (PU3NUECKUX YIPAKHEHUHN U KYIbTYphI TpyAa Uit GOpMUPOBAHUS
CKeJleTa U MYCKyJaTypsl. JleMOHCTpanus
Ckener u MyJsKHM TOpCa 4eJIoBeKa, yepena, KOCTell KOHEYHOCTe!, 03BOHKOB. Pacnimibl koctel. [Ipuémel okazaHus nepBoi NOMOILUIIPU TPaBMax.
JlabopaTopHble M pakTHYeCKue padoTbl MUKPOCKONUYECKOE CTPOEHUE KOCTH.

MBIIIIbl 4e0BeYeCKOro Tena (BBIMONHAETCS 00 B Kiacce, MO0 Joma).YTOMIECHHE MPH CTAaTHYECKOW M JUHAMHYEeCKOW pabote. BrisBienue
HApYUIEHUW OCAHKH.

BeisiBrienue mtockocronus (BoimonHseTcs qoma). CaMoHa0Mi0IeHHsT pabOThl OCHOBHBIX MBIIIIII,

POJIH IJIEYEBOTO NOsICa B ABUKEHUSAX PYKH.

Pa3nen 5. BuyTpennsis cpena opranusma (3 u)

BHyTpenHss cpena opranu3ma, 3HaueHue €€ MoCTOsHCTBA. KOMIIOHEHTHI BHYTPEHHEN Cpeibl: KPOBb, JKUAKOCTh, TuMda. Mx B3aumoneiicTue.
I'omeocra3. CoctaB KpoBH: IuiazMa M (POPMEHHBIE JIEMEHTHI (TPOMOOLUTHI, SPUTPOLIUTHI, JTeHKOUUTHI). DYHKINU KIIETOK KpoBU. CBEPTHIBaHHE
KkpoBH. Ponp kanbuus u ButamMuHa K B cBEpThiBaHMU KpoBU. AHanu3 kpoBu. Manokposue. KpoerBopenue. boprba opranusma ¢ nHdexmuei.
Nmmynurer. 3amutHble O6apbepsl opranusma. JI. [lactep m .M. MeunukoB. AHTHreHsl u antutena. Crneuuduueckuid M HecnenupUUecKUit
umMmyHUTeT. Kiterounslit 1 rymopaibHblii UMMyHHTET. IMMyHHas cuctema. Poib muM@oruToB B IMMYHHOM 3amute. ®aronuTos. Bocnanenue.
Wudexuronnsie u napazutapHsie 6one3Hu. Bopora undexnuu. Bo3dyaurenu u nepeHocunku 6one3Hu. bamino- u BupycoHocurenu. TedeHue



nHpeKIMOHHbIX Oone3Hel. [Ipopunakrtuka. Annepruueckue peakuuu. [IpenynpenurensHsle npuBUBKY. JleueOHbIe CBIBOPOTKU. MIMMyHOIOTHS Ha
CI1y’K0€ 3710pOBbS: BaKLIUHBI U JIeueOHbIE ChIBOPOTKU. ECTeCTBEHHBIHN 1 MCKYCCTBEHHBI HIMMYHUTET. AKTUBHBIN U TaCCUBHBIN UMMYHHUTET. TKkaHeBas
coBMecTUMOCTb. [lepenuBanue kpoBu. I'pynnsl kpoBu. Pesyc-dakrop. Ilepecanka opranoB u Tkaneil. JlabopaTopHble U NpakTHYeCKHe PadoThI
PaccmarpuBanue KpoBH 4esIOBEKa U JIATYIIKU 1101 MUKPOCKOIIOM.

Pasnen 6. KpoBeHocHast u iuM@aTudecKast CHCTeMbI opranusma (6 u)

Opranbsl KpOBEHOCHOW U JUM(ATHYECKOH CHUCTEM, MX pojib B opranusme. CTpoeHHE KPOBEHOCHBIX U JuUM@aTHUecKuX cocynoB. Kpyru
KpoBooOpamienus. Ctpoenue u pabora cepana. ABTomatusm cepaia. JBmwkeHrne KpoBu o cocyaam. Perymsinus KpoBocHa0KEHUsT OPTaHOB.
ApTtepuanbHOe AaBlIeHHE KPOBH, IyJIbC. | UTHeHa cepieuHo-CoCyIucToi cucteMsbl. JloBpaueOHas oMok Ipu 3a00JIeBaHIH cep/Lia U cocynoB. [lepBas
IIOMOLUIb IpU KpoBOTeUEeHUSIX. JleMoHCcTpanus
Mopenu cepana u Topca uyenoBeka. [Ipuémel uamepenus aprepualibHOro fasieHus 1no meroay Koporkosa. [Ipuémsl ocTaHOBKM KPOBOTEUEHUH.
JlabopaTopHble MIPAKTHYECKHE PAOOTHI
ITonoskeHne BEHO3HBIX KJIAIIAHOB B ONYIIEHHON U NOJHITOU pYKeE.

W3MeHeHus B TKaHSX IpU NEPETIKKAX, 3aTPYAHAIOINX KpOoBooOpallieHue.

Omnpenenenre CKOPOCTH KPOBOTOKA B COCYZJaX HOT'TEBOT'O JIOXKA.

OnbIThI, BRISIBISIOMINE MPUPOY Myibca. OYHKIMOHANBHAS PO0a: peakius ceplIedyHOCOCYTUCTON CUCTEMBI
Ha JJO3UPOBAHHYIO Harpy3Ky.

Paznen 7. Ibixanue (4 u)

Ibixanue. JlpixaTenbHas cuctema. 3HaueHue nplxaHus. CTpoeHume U (yHKIHMH OpraHoB JbixaHus. I'onocooOpa3oBanue. MHpekunoHHbIE U
opraHudeckue 3a00JieBaHUs JbIXaTeNbHbIX MMyTeH, MUHJAIMH U OKOJIOHOCOBBIX Ma3yx, MpopHIaKTHKa, ToBpaueOHast TOMOILb. Peryssuus apIxanus.
["a3000MeH B €rkux UTKaHsIX. MexaHu3Mbl BJloXa U Bbioxa. HepBHas u rymopanbHas peryisiius apixanus. OxpaHa BO3ayIIHON cpeabl. BiusHue
3arpsiI3HEHUs OKpyXkKarollen cpeabl B Bonoroackoi 061acTu , Ha 340poBbe yenoBeka. OyHKIMOHATBHBIE BO3MOXKHOCTHU JbIXaTEIbHOM CUCTEMBI Kak
nokaszareib 310poBbs. ['MrueHa opraHoB JbixaHus. JKu3HeHHas €MKOCTb JIErKUX. BeisgBieHHe U npeaynpexaeHue 0ojie3Hel OpraHoB JbIXaHUS.
®dmooporpadust. Madpexunonnsie 3a0oneBanus U Mepbl Ux npodunaktuku. TyOepkyné3 m pak nérkux. Ilepasg momormp yromaromemy, Ipu
YAYLIEHUU U 3aBaJIMBaHUU 3eMIIEH, a1ekTpoTpaBme. KinHuueckas u 6uonorudeckas cMepth. MIcKycCcTBEHHOE AbIXaHHE U HEMPSIMON Maccax cep/ia.
Peannmanus. BnusiHnue KypeHHs U JpYTUX BPEIHBIX IPUBBIYEK HA OPTaHU3M.

JdemoncTpauus

Mogpens ropranu. Mozens, MOSACHAIOIIAs MEXaHU3M BI0Xa U BbLioXa. [Ipuémsl onpeneseHust IpoXOoAUMOCTH HOCOBBIX XOJ0B Y MaJICHbKUX JIETEH.
Ponp pe3onaTopoB, ycuinBarouux 3ByK. ONBIT 10 OOHApYXEHHUIO YTIIEKUCIIOTO ra3a B BbIIBIXaeMOM Bo3jayxe. V3mepeHue KU3HEHHOH E€MKOCTH
nérkux. [Ipuém NCKyCCTBEHHOTO JbIXaHHUS.

JlabopaTopHble U IpaKTHYeCKHe PadoThl



N3mepenne o6xBaTa rpyJHOM KJIETKH B COCTOSIHUU BJI0Xa M BbI0Xa. DYHKIIMOHATBHBIE TTPOOBI
C 3aJICPIKKOM JIBIXaHMS Ha BIOXE U BBIIOXE.

Paznen 8. IlumeBapenue (6 1)

ITutanue. [umeBapenue. [TumeBapurensHas cuctema. [IumieBbie IpOAYKThI M MUTATENbHbIEC BEIIECTBA, UX POJIb B OOMEHE BEIECTB. 3HaUEHUE
nuieBapeHus. CrpoeHue M (QyHKIUM MUIIEBAPUTENBHOM CHUCTEMBI MUILIEBApUTENbHBIN KaHall, IUILEBapUTeNbHbIe kene3bl. [luimeBapeHue B
Pa3NUYHBIX OTAENaX MUIIEBAPUTEIBHOIO TPAKTa. Peryssmuus AesaTenbHOCTH MUIIEBAPUTEIBHON cucTeMbl. Hapymenus paboThl mUIieBapuTEeIbHON
CHCTEMBl U MX HpoduiIakTuka. 3a0oJeBaHHsS OPraHOB IMHUIIEBAPEHUSA, WX NpoQuiIaKTHKa. | urneHa opraHoB nwuieBapeHus. llpeaynpexaeHue
KeJTyJOUHO-KUIIEYHbIX HHPEKIHUH U TeIbMUHTO30B. JJoBpaueOHast MOMOILb IPU NUILEBBIX OTpaBieHusAX. JemoncTpauus Topc yenosexa.
JlabopaTopHble M IpaKTHYeCKHEe PA0OTHI
JleiictBre hepMeHTOB CITIOHBI Ha Kpaxmail. CaMOHAOIIOICHUS: ONIPE/ICIICHHUE TIOJIOKEHUS CITFOHHBIX JKENE3, IBIKEHUETOPTAH! TIPH TJIOTAHHH.

Pa3nen 9. O0meH BemecTB u YHepruu (4 4)

OOMeH BellecTB M MPEBpaLIeHUs SHEPIUU B opranu3me. OOMeH BelecTB U 3HEPrui — OCHOBHOE CBOMCTBO >KMBBIX cymiecTB. ITnactiuueckuit
U 3HepreTuyeckuii ooMeH. OOMeH OeNKoB, )KUPOB, YIIEBOAOB, BOJbl U MUHEPAIbHBIX COJIEH. 3aMEHUMbIE U He3aMEHUMbIE AMUHOKHCIIOThI, MUKPOH
MakpossieMeHThl. Ponb pepMeHToB B 0OMeHe BemecTB. ButamMuHbl. DHEpro3arparhl 4eI0BeKa U MUIIEBOH pannoH. ParmonansHoe mutanue. Hopmer
U pexuM nutanus. OCHOBHOH U o01Mii 0OMeH. DHepreTuyeckast eMKOCTb MUIIIH.

JlabopaTopHble U IpaKTHYeCKHEe PA0OTHI
VY cTaHoBIE€HHE 3aBUCUMOCTH MEX/1y Harpy3KOi U ypOBHEM SHEPreTH4eCKOro oOMeHa o pe3yiabTaraM (QyHKIIMOHAIbHON MPOOKI C 3aJIeP’KKOM JbIXaHUS
70 1 nocie Harpy3ku. CocTaBieHHEe MUIIEBBIX PALIMOHOB B 3aBUCUMOCTHU OT SHEPro3arpar.

Pasznen 10. [lokpoBHbIe opranbl. Tepmopery.isinus. Boigenenue (4 1)

Hapy>xHble nokpoBsl Tena yenoBeka. CtpoeHue u pyHkuu koxxu. Hortu u Bosnocsl. Poib k0)ku B 0OMEHHBIX Iporieccax. Perentopbl Koxu.
Ponb KOXH B TEpMOpETyIALUU. YX0/I 32 KOKeH, HOI'TSIMHM U BOJIOCAMHU B 3aBUCUMOCTHU OT TUIA KOXU. ['uruena onex el u 00yBu. [IpuunHbl KOXKHBIX
3aboneBanuid. ['puOkoBbie W mMapa3uTapHble OO0JIe3HU, UX NpOoPUIAKTHKA W JIEYCHHE Yy JiepMarosiora. TpaBMbL: OXXOTH, OOMOpPOKEHUSI.
Tepmoperymnsnust opranusma. 3akainuBaHue. JloBpayeOHas MOMOILNb NMpH OOIIEM OXJaXKIACHWU opraHu3Ma. [lepBas momolls Npu TEIUIOBOM H
COJTHEYHOM YyJapax. 3HAuY€HHWE OpraHOB BBIAEICHHUS B MOJAJACPKAHMHM TIOMEOCTa3a BHYTPEHHEH cpelpl opraHusMa. Beinenenue. Opransl
MOUEBBIICTTUTEILHON cUCTeMBI, UX cTpoeHue u ¢yHkiuu. Crpoenue u pabora mouek. Hedponsl. [lepBuunas u xoHeuHas moya. 3a0osieBaHUA
OpraHOB BbIIETUTENLHON CUCTEMBI U UX MPEAYIPEKICHHE.

JdemMoHcTpanus.
Penbednas Tabmuna «Ctpoenue koxxu. Mozenb mouku. Penpedras Tabmuiia «Opranbl BeIICTICHUS.
JlaGopaTopHble H NpaKkTHYecKue padoThl



CaMoHaOII0ICHUS: PACCMOTPEHUE TO]T JIYIIOUTHUTLHOW U JTaIOHHON TOBEPXHOCTH KUCTH.
Omnpenernenne THIIA KOXKU C MOMOIIBI0 OyMakHO# canderku. Onpenenenne
COBMCCTUMOCTH IAMITYHS C 0COOEHHOCTSIMH MECTHOM BOJBI.

Pasnen 11. HepBHasi cuctema (5 4)

HeitporymopaiibHass perynisinusi MpoLEcCOB >KU3HEACATENbHOCTH opranu3ma. HepBHas cucTeMa. 3HaueHUE HEPBHOM CHCTEMBl. MoO3r u
ncuxuka. CTpoeHre HEPBHOW CHCTEMBI: CIIMHHOM M TOJIOBHOW MO3T - IIEHTpalbHasl HEPBHASI CUCTEMA, HEPBBI U HEPBHBIC Y316l — TNepudepudeckas.
Crpoenune u pyHKIMH CIIMHHOTO Mo3ra. CTpoeHue TOJI0BHOTO Mo3ra. YHKIMH MPOA0ITrOBaTOr0, CPEIHEr0 MO3ra, MOcTa U Mo3keuka. [lepennuii
Mo3r. DyHKIMHK MPOMEKYTOYHOTO MO3ra M KOpbl Ooybiux mojymapuid. Ctapas u HOBasg Kopa OOJIBIIMX TOJYyIIapUid TOJOBHOTO MO3Ta.
AHAJIUTUKOCUHTETHYECKAs! M 3aMbIKaTeIbHass (DYHKIIMU KOPHI OOJIBIIMX MOJYIIAPUNA TOJOBHOTO Mo3ra. Jloay OOMbIINX MOMYIIApHil U CEHCOPHBIE
30HbI KOpbl. COMAaTHMYECKUN M BEreTaTUBHBIN OTIENIbl HEPBHOW cUCTEeMbl. CHMIATHYECKUNA M IMapacUMIIATUYECKUM MOAOTIEIbl BEreTaTUBHOMN
HEPBHOM CHUCTEMBI, UX B3aUMOJICUCTBUE.

JdeMoHcTpanus

Mopeib ToJIOBHOI'O MO3ra YeJIoOBeKa.

JlabGoparopHble HIIPAKTHYECKHE PAOOTHI

[TanbrienocoBas mpoda U 0OCOOEHHOCTH IBUYKEHHH, CBI3aHHBIX C (PYHKUIUAMU MO3KEUKa U CPETHEr0 MO3Ta.

Pedutekcel mpoaoaroBaToro u cpeaHero Mo3ra.

[IITpuxoBoe pa3apakeHUE KOXKU - TECT, ONPEACIIAIOIINN U3MEHEHUE TOHYCAa CUMIIATUYECKOr0 U IMApaCUMIIaATUYECKOTO OTAEIIOB BET€TAaTUBHOW HEPBHOU
CHUCTEMBI MPH pa3aPaKEHUU.

Paznen 12. Anammm3aropbl. Opransl ayBeTB (5 )

AHanuzaTopsl U OpraHbl 4YyBCTB. 3Haue€HHE aHaIM3aTopoB. JlocToBepHOCTH mosyyaemMod uH(opmanuu. Wmmo3uM M HUX KOppeKUus.
3putenbHbIi aHanu3arop. [lonoxenue u crpoenue riuas. Xoa Jiyueil yepes npo3paunyro cpeny riaza. Ctpoenue u GpyHkuuu cerdatku. Kopkosas
4yacTb 3pUTENBLHOr0 aHain3aTtopa. buHokymnspHoe 3penue. ['uruena spenus. [lpegynpexxaenue rina3Hpix Oosie3Hel, TpaBM riasa. [IpexynpexaeHue
OIM30pyKOCTH U AanbHO30pkocTH. Koppekius 3penust. CinyxoBoil ananuzarop. 3HaueHue ciayxa. CTpoeHre U GyHKLIUH HAPYKHOTO, CPETHETr0O U
BHYTpeHHero yxa. Penentops! ciyxa. KopkoBas 4acTe ciyxoBoro aHanusartopa. I'mrueHa opraHos ciyxa. IIpuumHBI TYyroyxocTu M INIyXOTbl, UX
npenynpexaenue. BectuOynsapHsiii anmapar. Opraisl paBHOBECHS!, KO)KHO-MBIIIEUHON 4yBCTBUTEIBHOCTH, OOOHSHUS U BKyCa M UX aHAJIU3aTOPHI.
B3anmoneiicTBre aHaIM3aTOPOB.

JdemoncTpanus

Mopenu ria3a u yxa. OnbIThI, BBISBISIOMINE GYHKIUN Pagy>KHOM 000JI0UKH, XpyCTaIMKa, MaJ0YeK U KOJIOOUEeK.
JlaGopaTopHble U IpaKTHYECKHE PAGOTHI

OnbIThI, BBISBIISIIONINE WIUTIO3UH, CBA3aHHBIE C OMHOKYJISIPHBIM 3pEHUEM, a TAKXKE 3pUTEIbHbIE, CTyXOBbIE, TAKTHIIbHbIE NIUTIO3UH.
OOHapy:xenue cienoro niarHa. OnpeaeneHne oCTpoTHl CiyXa.



Pasnen 13. Boiciiasi HepBHas aesaTeabHOCTh. [ToBenenne. Ilcuxuka (6 1)

Bxnag oTedyecTBEHHBIX YU€HBIX B pa3pabOTKy y4eHHs O BbIciied HepBHOM nesrenbHOCTH. M.M.CeuenoB u W.IL.IlaBnoB. OTkpeiTHE
LIEHTPAJILHOTO TOPMOKeHMs. be3zycioBHble M yciioBHbIE peduieKchl. be3ycinoBHOe M yCcIOBHOE TOPMOKEHHE. 3aKOH B3aUMHOW HHAYKIUH
BO30YKJICHUS-TOPMOXKECHHA. YueHre A.A.YXTOMCKOro 0 JOMUHaHTe. Bpoxn€Huble mporpaMMel oBeieHus . 0e3ycoBHbIE pedIIeKChl, HHCTHHKTHI,
3anevatienue. Pedunekc u pedraexropnas nyra. IlpmoOperéHHBIE TpOrpaMMbl TOBEICHHUS: YCIOBHBIE PEQIIEKCH, pacCylo4Hasi IESTEIbHOCTb,
IUHaMu4eckuil crepeorun. [loBenenue u neuxuka yesnoBeka. OcoOeHHOCTH NOBeeHU yenioBeka. bruonornyeckue putMbl. CoH U 60APCTBOBAHUE.
Cragun cHa. CHoBHaeHHA. OCOOCHHOCTH BBICIIEH HEPBHOH AEATENBHOCTH YeNlOBEeKa: pedb M CO3HaHUe, TPyAoBas JesaTelbHOCTh. IloTpedHocTH
JIOeH M KUBOTHBIX. Peub Kak cpelcTBO OOIIEHHS U KaK CPEeICTBO OPTaHU3AIMK CBOETO MOBeACHUS. BHENIHAS U BHYTpeHHsS peyb. Ponb peun B
pPa3sBUTHM BBICHIMX HCUXWYECKUX (GyHKUMHA. Oco3HaHHbIe JeHCTBUS M MHTyMuMA. [lo3HaBaTenbHBIC MPOLECCHI: OLIYLIEHUE, BOCIPHSITHE,
IpEJCTaBICHUs, NaMsATh, BOOOpa)keHHe, MbllUIeHHe. BoneBble aelcTBUS, MoOynuTenbHas M TOpMO3Has (YHKUMHM Boiad. BHymaemocts u
HEraTUBU3M. DMOIIMH: SMOIMOHAIIBHBIC PEAaKIIUK, IMOIIMOHAIBHBIC COCTOSIHUS M AMOIIMOHAIbHBIC OTHOIICHHUs (4yBCTBa). BHUMaHue.
duU3M0J0rnYecKue OCHOBBI BHUMAHHUS, €r0 BUJbl U OCHOBHBIE CBOMcTBA. [IpnunHbl paccessHHocTH. BocniuTanue BHUMaHus, aMsATu, BOJIu. Pa3Butue
HAOJI0OAATENBPHOCTH U MBIIUICHUS. Poib 00yueHHs 1 BOCIMTAaHHS B Pa3BUTUU TIOBEJCHUS U IICUXUKH YEJIOBEKA.

JdeMoHcTpanus.
besycioBHble U ycioBHBbIE peduiekchl uelloBeka (10 METOJy PEedYeBOro MOAKpeIuicHus). J[BoWCTBEHHBbIE W300pakeHus. MIUTIO3MU yCTaHOBKH.
Beinonnenue TecToB Ha HaOMIOJATEIbHOCTh U BHUMAHUE, JIOTHYECKYIO U MEXaHUUECKYIO MaMsATh, KOHCEPBATH3M MBIIIJICHUS U TIP.
JlabopaTopHble M IpaKTHYeCKHEe PA0OTHI
BripaboTka HaBbIKa 3€pKaIbHOIO MMCbMa KaK MPUMEP pa3pyLISHHs CTAporo U BEIpaOOTKH HOBOT'O JMHAMHUYECKOTO CTEPEOTHUIIA.
W3menenue yncia konebaHuit o0pasza yced€HHOM MupaMuabl IPH HEMTPOU3BOJIBLHOM, IIPOU3BOJIBHOM BHUMAaHUM U IIPU aKTUBHOM paboTe
C 0OBEKTOM.
Paznen 14. Kene3bl BHyTpeHHel cekpennn (3HI0KpUHHAs cucTeMa) (2 4 + 1 4 Ha 00001IeH HE)

OHJOKpHHHAsA cucTema. JKenes3sl BHEIIHEN, BHYTPEHHEH U CMEIIaHHOW cekpeluu. ['OpMOHbI, MEXaHU3MBbI UX JEeHCTBUA Ha KieTku. CBoiicTBa
rOpMOHOB. B3aumoseiicTBrue HepBHOW U ryMOpanbHO# perynsiuu. [IpoMexyTouHbli MO3T U OpraHbl 3HJOKPUHHOMN cucTeMbl. ['OpMOHBI TUIIO(pH3a
U IMTOBUIHOM JKeNe3bl, UX BIUSHUE HA POCT U pa3BUTHE, OOMEH BEIECTB. | OpMOHBI OJIOBBIX KeJNE3, HAAMOYEYHUKOB U MOKEITYI0UHOM Kee3bl.
Hapymenust nesTenbHOCTH SHAOKPUHHOM CUCTEM U MX mpeaynpexaeHue. [Ipuunnel caxapHoro nuabera.

JdemoncTpauus
Mogenpuepena ¢ OTKUAHON KPBIIIKON Ui MOKa3a MECTOMOJOXKeHUs rumnopuza. Mojens ropraHd cO HIMTOBUAHOM jkene3oi. Moaenb moyek ¢
HAJTNOYEYHUKAMH.

Pa3nen 15. UnpuBuayansnoe pasputue oprannsma (5 u)+1 1 Ha 06001eHHe
JXuzneHnrble UKIBI OpraHu3MoB. PasmHoxeHue u pazsurtue. I1ooBbIie kene3bl U MOJOBbIE KIETKU. becronoe u 1mosioBoe pa3MHOXKEHHUE.
[IpenmymiecTBa MOJOBOrO pa3MHOKEHHs. MyXcKast M KeHCKas MoJioBble cucTeMbl. CriepMaTo30U/bl U slekIeTKH. Posib OJOBBIX XPOMOCOM B
ompezaeneHuy nosa oyaymero pedéaka. MencTpyarun u nojutoriy. O6pa3oBaHHe U Pa3BUTHE 3apObIIIA; OBYJISINSA, OTUIOAOTBOPEHHE SHIEKIICTKH,



YKpEIUIeHUE 3apo/plia B MaTKe. Pazsutue 3aponpima u mioga. bepeMenHocts u ponsl. buorenernueckuit 3akoH ['exkkens— Mrosuiepa u Ipu4vHbL
OTCTYIUICHHUS OT Hero. BinsiHue HapKOTeHHBIX BellecTB (Tabaka, aikoroisi, HAPKOTHKOB) Ha pa3BUTHE U 30POBbE UCIIOBEKA.

HacnencrBennsie U BpoxkIEHHBIE 32001€BaHUs. MeIUKO-TeHEeTHIEeCKOe KOHCYIbTHPOBaHKE. 3a001eBanus, nepeaaonmecs noyuossiM myrém: CITNL,
cuduiuc u ap.; ux npodunaktuka. Pazpurue pedbénka nocne poxaenus. HoBopoxn€uuslii u rpyqHoit pe6&HoK, yxon 3a HuM. [TonoBoe co3peBanue.
buonornyeckass u couuanbHas 3peraocTb. Bpel paHHHMX IMOJIOBBIX KOHTAKTOB M aboproB. MHauBuA M auuHOCTh. TemmepaMeHT M XapakTep.
Camorno3HaHue, OOIIECTBEHHbIN 00pa3 KHU3HHM, MEXIMYHOCTHbIE OTHOWEHUs. CTaguy BXOXAEHUS JIMYHOCTU B rpymiy. MIHTepechl, CKIOHHOCTH,
cnocobHocTH. OmapéHHOCTh. BBIOOp KM3HEHHOro MyTH. 310pOBBIA 00pa3 xu3HU. COOIOJCHNE CAHUTAPHO-TMTHEHWYECKUX HOPM M TPaBUII
310pOBOTO 00pa3a KU3HU. YKPEIUIEHHE 3J0POBbS: ayTOTPEHUHT, 3aKaJHBaHNE, ABUraTelbHAs aKTUBHOCTh. BiusiHue QU3NUECKUX YIpakKHEHUH Ha
OpraHbl U CUCTEMBI OpraHoB. MaKTOPBI PUCKA: CTPECCHI, TMIIOJUHAMUS, IEPEYTOMIICHUE, NIEPEOXJIAXKACHUE. BpeiHbIe U NOJIE3HbIE TPUBBIYKH, UX
BIIMSIHME HA COCTOSTHUE 3/I0POBbSI.

JdeMoHcTpanus.

Tectsl, onpenensomue TUIl TEMIIEPAMEHTA.

Conepxanue

Buosorus 9 knace 68 4/rox (2 4/nen.) Beenenune. buosiorns B cucreme Hayk (2 4.)

buonorus kak Hayka. Mecto 6Mooruu B cucreMe HayK. 3HaueHHe OMOJIOTHH JJIsl TIOHMMaHMs Hay4HOM KapTHHBI MUpa. MeTo bl OMOJIOrHUeCKUX
uccinenoBanuil. [lonstue «xusHp». CoBpeMeHHbIE HayUHbIE IPECTABICHUS O CYIIIHOCTH JKU3HHU. 3HaU€HUE OMOJIOrMYeCKOl HaAyKU B J€SITEIbHOCTH
4eJI0BEKa.

JleMOHCTpaMK: TIOPTPETHI YUEHBIX-0M0JI0rOB; cxeMa «CBsI3b OMOJIOTHH C APYTUMU HAyKaMu».

I'naBa 1. OcHOBBI HUTOJIOTMH - HAYKH 0 KJIeTke ( 10 4.)

[Ipenmer, 3a1a4u 1 METOABI HCCIIEOBAHUS LINTOJIOTUN KaK HayKH. MIcTOpHs OTKPBITHS U U3ydeHHs KiIeTKH. OCHOBHBIE MTOJIOKEHUS KJIETOYHON TEOPHUN.
3HaueHue UTOJIOTMYECKUX MCCIEA0BAHNMN Ul pa3BUTUS OMOJIOTHH U APYTUX OMOJIOrMYECKUX HAYK, MEJUIIUHBI, CEICKOT0 X0351CTBA.

Krnetka kakcTpykTypHast 1 QyHKIMOHAIbHAS €IMHUIA )KUBOT0. XUMHUECKUN cocTaB KiIeTKU. OCHOBHbIE KOMITIOHEHTHI KieTkH. CTpoeHne MmeMOpaH u
aapa, ux ¢pynkuuu. L{uronnasma nu ocHoBHbIE opraHouibl. VX (yHKIIMM B KJIETKe.

OcoOeHHOCTH CTPOEHUS KJIETOK OakTepuit, rpuOOB, )KUBOTHBIX U pacTeHuil. Bupychi.

OOMeH BelecTB M MpeBpalicHus dHeprus B kieTke. CrocoObl MOyueHUs] OPraHUUeCKUX BEHIECTB: aBTOTPO(dbI U reTepoTpodbl. POTOCHHTES, €ro
KOCMHUYecKasi polib B Orocdepe.

buocunres 6enkoB. [lonsarue o rene. JIHK - ucrounuk remerndeckoit mapopmaruu. ['eHeTnaeckuii koa. MaTpuyHbii TpUHIUTT OMOCHHTE3a OEITKOB.
O6pazosanue PHK no marpune JIHK. Perynsmus Ouocunresa.

IlonsTue o roMeocTase, peryiisigusd nmpouccCoB MpeBpalICcHus BECIICCTB U SHCPI'UU B KIICTKE.



JleMOHCTpaluM: MUKpPOIpENapaThl KJIETOK PAaCTeHUN U )KMBOTHBIX; MOJIEb KJIETKH; OIBITHI, WJUTIOCTpUpYIoLIHe nporecc potocunrtesa; moaenu PHK
u JIHK, pa3nu4HbIX MOJIEKY] U BUPYCHBIX YAaCTHUII; CXeMa IyTel MeTaboau3Ma B KIIeTKe, Moieb-anrnKanus «CuHTe3 Oemakay.

JlabopaTopHble padoThI:

CrtpoeHune 2yKapuOoTUYECKUX KIIETOK y PACTCHUM, )KHBOTHBIX, TPHOOB U MPOKAPHOTUIECKUX KIIETOK Y OaKTepHid.
I'naBa 2. Pa3mHokeHHue 1 MHAMBUAYAJbHOE pa3BUTHE (OHTOreHe3) OPraHu3MoB (5 4.)

CaMOBOCHPOI/ISBeI[eHI/Ie - BCCO6H.[C€ CBOMCTBO JKMBOTO. (-DOpMI)I Pa3MHOXKCHHA OPraHu3MOB. becnomnoe Pa3MHOXKCHHE U €TI0 TUIIBI. MuTo03 Kak OCHOBA
0ecroIoro PaSMHOKCHHUA MW PpPOCTa MHOTOKJICTOYHBIX OpPraHu3MoB, Cro Ouonoruueckoe 3HaueHue. IloiaoBoe PA3SMHOXCHUC. Meﬁos, €ro
Ouooruyeckoe 3HaueHue. buonornyeckoe 3HayeHHE OILIOAOTBOPCHHUA.

[ToHsATHE WHAMBUAYAJIHHOTO pa3BUTHS (OHTOrEHE3a) Y PACTUTEIbHBIX M JKHBOTHBIX OpraHu3MoB. Jlenenwe, poct, aupdepeHnuanus KIeTok,
OpraHoreHes, pa3MHOXKEHUE, CTapeHue, cMepTh ocoleil. Biusiuue pakTopoB BHELIHEH cpeibl HA pa3BUTHE 3apOJbIiia. YPOBHU MPUCITIOCOOICHUS
OopraHu3Ma K U3MEHSIOIUMCS YCIIOBUSIM.

JleMoOHCTpanuM:Ta0IMLIbI, WIIIOCTPUPYIOIINE BHUIbI OECIONOr0 U MOJOBOIO Pa3MHOXKEHHS, SMOPHOHAIBHOTO U MOCT3MOPUOHAIBHOIO Pa3BUTHUS
BBICILIMX PACTEHUH, CXOJCTBO 3apO/IbIIIEH TO3BOHOYHBIX )KMBOTHBIX; CXEMbI MUTO3a U Mei03a.

I'masa 3. OcHoBbI reneruxu (10 4.)

I'enetnka kak oTpaciib OMOIOrHYeCKOoi HAayKH. I/ICTOpI/IH Pa3BUTHA T'CHCTUKU. 33KOHOMepHOCTI/I HACJICAOBAHUS TIPU3HAKOB KUBBIX OPraHU3MOB.
PaGortsr T Menaensa. Metoasl HCCIEIOBaHUS HACIEICTBEHHOCTH. FPI6pPII[OJ'IOFPI‘lCCKHI>i MCTO HU3YUCHUA HACJICIACTBCHHOCTH. MOHOFI/I6pI/IZ[HOC
CKpCUIMBaHHUEC. 3aKkoH JOMUHHPOBAHUA. 3akoH pacCiCIiJICHUA. ITonxoe 1 HENoIHOE JOMHUHHPOBAHUC. 3aKOH YHCTOTHI TaAMET U €ro OUTOJIOTHYCCKOC
obocHOoBanue. MESHOTUIT M TEHOTHIIL. | eHeTHYeCKoe OIIpCACIICHUE I10JIA. I'eneTnyeckas CTPYKTYpa MMOJIOBBIX XPOMOCOM. HacnegoBanue IIPU3HAKOB,
CICIIVICHHBIX C ITOJIOM. XpOMOCOMHaHTCOpI/IH HacCJeACTBEHHOCTHU. [ '€eHOTHI KaK 1I€0CTHAs CHCTEMa.

OcHoBHble (OpMBI U3MEHYMBOCTU. ['eHoTMHHMuUeckas wu3MeH4YMBOCTh. Myrtanuu. IlpuumHBl M yacTOoTa MyTalMi, MyTareHHbIE (aKTOPHI.
OBoNtOIMOHHAs posb MyTranui. KoMOuHaTHBHasE M3MEHYMBOCTb. BO3HHMKHOBEHHE pa3IMYHbIX KOMOWHAIMH T€HOB W WX pPOJb B CO3JaHUU
TEHETUYECKOro pa3HooOpa3ust B mpefenax BUAA. OBOJIOLUOHHOE 3Hau€HHE KOMOMHATHBHON M3MeHYMBOCTH. @eHoTHUIIMYecKas, WM
MoOJU(UKAIIMOHHAs], U3MEHUYNBOCTb. POJIb yCIIOBHIA BHEIIHEH cpe/ibl B pa3BUTHU U NMPOSBICHUH IPU3HAKOB UCBOMCTB.

JeMoHCTpalMU: MOJEIU-ANIIINKALMY, HIUTFOCTPUPYIOLIUE 3aKOHBI HACIEACTBEHHOCTH, IIEPEKPECT XPOMOCOM; PE3YJILTATHI OIIBITOB,
MOKa3bIBAIOLINX BIMSHUE YCIOBHM Cpeibl HA N3MEHYMBOCTh OPraHU3MOB; TrepOapHble MaTepHallbl, KOJUIEKIIMU, MYJISKU THOPUIHBIX,
ITOJIMIUIOUTHBIX PACTCHUM.

JlabopaTopHble padoThI:
N3yueHnne n3MEeHYMBOCTH Y PACTEHUI U )KMBOTHBIX.

N3yuenne HeHOTUTIOB pacTeHUI.



[IpakTrueckas padora:
Pemenue reneTnyeckux 3aaad.

I'naBa 4. I'eneruka 4desioBeka (3 4.) MeToabl M3y4eHUsT HACIEACTBEHHOCTH YEJIOBEKA.
['eneTnveckoe pasHooOpa3ue yenoBeka. I eHeTHUecKrue OCHOBBI 3I0POBBs. BiMsHHME Cpellbl Ha TEHETHYECKOE 370POBhE YelIOBeKa. I eHeTHuecKue

oone3nu. I'enorun u 300pOBEE YECIIOBCKA.

JleMOHCTpaluM: XpOMOCOMHbBIE AHOMAJIMU YeJIOBeKa U UX (heHOoTUIHYecKre nposiienus. JlaboparopHas
padora:

CocraBnenue poI0CIOBHBIX.
I'nasa 5. IBoaounonnoe yyenue (15 u.)

VYdenue 006 3BooIMHM opraHuyeckoro mupa. Y. JlapBuH - OCHOBOIOJIOXKHMK Y4EHHUSI 00 3BOJIIOLUU. [IBIOKYyIIME CUJIBI M PE3yJIbTaThl SBOJIIOLUU.
VYcnoxHEHHE pacTeHHH M KHMBOTHBIX B IIPOLIECCE 3BOJIONMU. buonormueckoe pasHooOpasue Kak OCHOBA yCTOMYMBOCTH OHOC(EpHI, pe3yibTar
sBoOLMH. CyIIHOCTh 3BOIIOLIMOHHOTO M10/IX0/1a K U3YUYEHHIO J)KUBBIX OPTaHU3MOB.

Bun. Kpurepuu Buma. BumooOpazomanume. Ilonstue wmwukposBomonuu. [lomynsiuonHas CTpykTypa Buua. [lomynsiust Kak dSJIeMEHTapHas
SBOJIIOLIMOHHAs eaquHuLa. DaKTOpbl HBOIOLUN U UX XapaKTePUCTUKA.

JIBVOKyIIE CUJIBI U PE3YJIbTaThl BOJIOLIHH.

EcrecTBeHHBIN OT60p - ABWIXKYyIIasA W HalIpaBJIArOIIas CHJIa 3BOJIFOLUH. Bopb6a 3a CYIICCTBOBAHUC KaK OCHOBAa CCTCCTBCHHOI'O 0T60pa. Poxas
CCTCCTBCHHOI'O 0T60pa B (l)OpMI/IpOBaHI/II/I HOBBIX CBOMCTB, IIPHU3HAKOB U HOBBIX BUIOB.

Bo3HukHOBEHME afanTalnuii U UX OTHOCUTENBbHBIN XapakTep. B3anMonprucnoco0eHHOCTh BUI0B KaK pe3yJbTaT AEUCTBUS €CTECTBEHHOTO 0TOOpA.

3HaueHUue 3HAHHH O MHUKPO3BOJJIIOLNWA I YIIPABJICHUA NPHUPOAHBIMU IMOMYJIALNUAMU, PCUHICHUA HpO6J’ICM OXpaHbl NPUPOALI U PAOVOHAIBHOIO
MMpUPOAOIIOJJIb30BaAHU.

[TonsTre o Makpo3Botorui. COOTHECEHHE MUKPO- U MAKPOABOJIIOLIMHU. Y CII0)KHEHNE PACTEHU U KUBOTHBIX B Mpoliecce 3BoMoNMU. bronornueckoe
pa3zHooOpa3ue KaKOCHOBA yCTOWYMBOCTH OHMOC(hEpHI, pe3yIbTaT IBOTIOIHH.

JleMOHCTpaluu: KUBBIE paCTEHUS U )KUBOTHBIE; TepOapHbIe YK3EMILISAPBI U KOJUIEKITUH KUBOTHBIX, TTOKA3bIBAIOIINE UHIUBUAYATHHYIO H3MEHUYUBOCTh
1 pazHooOpa3ue COPTOB KYJIbTYPHBIX PACTEHHUW W TOPOJ JOMAIIHHMX XUBOTHBIX, a TaKKe PE3YyIbTaThl MPUCIOCOOJEHHOCTH OPTaHU3MOB K Cpejie
oOWUTaHMST U PE3YNbTAaThl BUI000PA30BaHUS; CXEMBbI, WUTIOCTPUPYIOIIAE MPOIECCHl BUIA000PA30BaHUS W COOTHOIICHHE IyTEH MPOrpecCUBHOU
OMOJIOTUYECKOM IBOIIOIUH.

JlabopaTopnasi padora:



N3yuenune nmpucnoco0IeHHOCTH OPraHU3MOB K Cpejie OOUTaHHUS.
I'naBa 6. OcHOBBI cejieKIUH U OHOTeXHOJI0ruM (3 4.)
3a;[aq1/1 1 METOAbI CCIICKIIUN. T'enetuka kak HaydHast OCHOBa CCJICKINH OPraHUu3MOB. I[OCTI/DKCHI/ISI MHpOBOﬁ U OTE€YCCTBEHHOU CCJICKIINU.

JleMOHCTpaluu: pacTeHus, repOapHble 3K3eMIULIPbI, MYISDKU, Tabmuiel, (oTorpaduu, WLTIOCTPUPYIOIIUE PE3YNIbTAaThl CEJICKIMOHHONW pPaloTHI,
MOPTPETHI CEJIEKIIUOHEPOB.

I'naBa 7. Bo3HUKHOBeHHe U pa3BUTHE KU3HU HA 3emJie (4 4.)
B3ruisiipl, TUIOTE36l M TEOPUU O TIPOUCXOXKICHUH KU3HA. OpraHuYecKUid MUP KaK pe3yIbTaT IBOIIOIUHU. ICTOpUS pa3BUTHAOPTaHUYECKOTO MUPA.

JleMOHCTpalMK: OKAaMEHEJIOCTH, OTIEYAaTKU PACTEHUH M JKUBOTHBIX B JAPEBHHUX HOPOJax; PENpOAYKLUH KapTHH, OoTpaxkarommx ¢uopy u dayHy
Pa3JINYHBIX 3P U IEPUOOB.

I'nasa 8. B3aumocBsi3u oprann3mMoB U okpy:kawinei cpensbl (16 4.) Oxpyxaroias cpea - UICTOYHUK
BEIIECTB, SHEPTrUU M MH(POpMaIUK. DKOJOTH, KaK Hayka. BiusHue skomorndeckux (GaxTopoB Ha opraHu3msbl. [IpucnocoOieHns opraHu3MoB K
pa3IUYHBIM dKoJIorHdeckuM (akropam. [lomymsiust. TUbl B3aMMOICHCTBHSI MOMYJISIIUAN Pa3HbIX BUIOB (KOHKYPEHIIHS, XUITHHYECTBO, CUMOMO3,
napasuTU3M).

DKOCHUCTEMHAasl OpraHMU3aIMsl KUBOW MPUPOABI. JKOCUCTEMBI. Ponb mpou3BoaMTENeH, MOTpeOuTeNneil u pa3pylmuTeneii opraHMuecKux BeIIeCTB B
AKOCHUCTEMAaX U KPYyroBOpOTE BEIIECTB B npupoe. [luiesrie cBsa3u B akocucteMe. OCOOEHHOCTH arpOIKOCHUCTEM.

buocdepa - rmodanbhas sxocucrema. B.M. BepHanckuit - ocHOBOMONIOXKHUK yueHUs o 6uochepe. Ponp uenoBeka B Guocdepe. DKoIOrHIECKUe
HpO6J’I€MI)I, UX BJIIUSHHUC HA )KU3Hb YCIIOBCKA. HOCJI@I[CTBI/ISI ACATCIIBHOCTH YCJIOBCKA B OKOCUCTEMAX, BIIUAHUC €T0 IMOCTYIIKOB HA JKUBBLIC OPraHU3Mbl
U DKOCHCTEMBI.

JleMoHCTpaluu: TaOIUIIBI, MWUTFOCTPUPYIOINE CTPYKTYpy OHnocdepsl; cxema KpyroBopoTa BEIIECTB U IPEBpallleHHs SJHEPruu B Onocdepe; cxema
BIIMSIHUA XO39HCTBEHHOM IeATETbHOCTH YelloBeKa Ha IPUpPOAY; Mojeb-anuinkanus «brocdepa u yenoBek»; KapThl 3a110BeTHUKOB Poccuu.

JlabopaTopHble padoThI:

CtpoeHue pacTeHHil B CBS3H C YCIOBHUSIMU KU3HHU.

[Toacuer MHIEKCOB INIOTHOCTH JJIs1 ONPEIEICHHBIX BUJIOB PACTEHUM.

Brizienenne MuIeBbIX nenei B HCKYCCTBEHHOM 3KocHCcTeMe (Ha IpUMEpe aKBapuyma).
IIpakTnyeckue padorTsI:

Ha6JIIO,[[eHI/I$I 3a CC30HHBIMH U3MCHCHUSAMU B X(HBOﬁHpHpO,Z[C.



CocraBiieHHE CXeM Tepelau BEIISCTB U dHePruu (Ierei muTaHus).

BbisiBiieHHEe TPUCTIOCOOICHUI OpraHM3MOB K cpejie oOuTaHus (Ha KOHKPETHBIX MPUMEPax), THUIOB B3aWMOICUCTBHS MOMYJISAIUA Pa3HBIX BUIOB B
KOHKPETHOU SKOCHCTEME.

AHanu3 ¥ OIeHKa BIUSHUS (aKTOPOB OKpYKalomel cpessl, (JakTOpOB PUCKA Ha 3/710pPOBBE, MOCIEACTBUIN JEATEIBHOCTH YEJIOBEKa B SKOCHCTEMAX,
COOCTBEHHBIX IOCTYIIKOB Ha )KUBbIE OPIaHU3MbI U HIKOCHUCTEMBI.

JKCKypceHs:

Cpena U3HU U ee OOUTATeH.

3) TemaTu4yeckoe NJIAHUPOBAHUE

5 kaace
Ne i/ Ha3zBanune TeMbl KoJunuecTBo
YPOKOB
BBenenune 6

1 buonorus-nayka o ®&uBoOi mpupoie

2 MeTtoasl ucciea0oBaHus B OMOJIOTUHU

3 PaznooOpasue xuBoit mpupoasl. [lapcTBa )kUBBIX OpraHu3MoB. OTIUYUTENHHBIC MPU3HAKH KHBOTO.

4 Cpenpl 00MTaHuUs )KUBBIX OPraHU3MOB, B3aUMOCBSI3b OPraHU3MOB B IPUPOJIE




Paspnea 1. KiterouHoe cTpoeHHEe OPraHU3MOB
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7 YeTpoilcTBO yBeMUUUTENBHBIX MTpuOOopoB JI.P.-1YcTpolicTBo mymbl U cBeTOBOro MUKpockona. [IpaBuma paGoTsl ¢
HUMHAU
JI.P.-2 M3yueHue KIETOK PaCTEHHs C IMOMOIIBIO JTYIIbI

8 CtpoeHue KIEeTKU

9 [IpuroroBnenne MUKpomnpenapara Koxxuusl yenryn ayka JI.P.-3 Ilpurorosnenue Mukponpemnapara
KOJKHIIbI YEIIIYH JIyKa, PACCMAaTPUBAHUE €TO MO MUKPOCKOIIOM

10 [Imactunsr JI.P.-4
[IpuroroBneHue npenaparoB U pacCCMATPUBAHUE O] MUKPOCKOIIOM TIACTHU/L B KJIETKAX JIMCTAXIOJIEH,
IJI0JIOB TOMATa, pIOMHBI, IIUTIOBHUKA

11 XUMUYECKUN COCTAB KJIETKHA: HEOPTAHUYECKUE U OPTAHUYECKHUE BEIIECTBA

12 XKuzHenesaTeapbHOCTh KICTKH: MOCTYIUICHUE BEIIECTB B KiIeTKY (npixanue, mutanue) JI.P.-5

5 DKkosiorudeckre (HaKTophl U UX BIMSHUE HA )KUBBIC OPTaHU3MBI, BJIUSHHUE YeJI0BEKa HAPUPOIyY, €€ oXpaHa.
[IpakTuyeckas pabota deHosoOrnuecKre HaOIIOACHHS 32 CE30HHBIMU U3MEHEHUSIMU B IPUPOJIE

6 Okckypens Nel

MHoroo0Opa3ue KUBbIX OPTraHU3MOB, OCCHHUE SIBJICHUS B )KU3HH PACTCHUH ¥ )KUBOTHBIX. T/b




[IpuroroBnenue npernapara pacCMaTpUBaHUE MO MUKPOCKOTIOM JIBUKEHUS IIUTOILIA3MbI B KJIETKaX
JINCTA 3JI0JCH

13 Ku3HenesTenbHOCTh KIETKU: JIEJICHUE POCT, pa3BUTHE
14 [ToHsiTHE «TKAHDBY.
15 Ocob6ennoctu ctpoenus kinetok JI.P.-6
PaccMartpuBanue o MUKPOCKOTIOM FOTOBBIXMUKPOIPEAPAaTOB PAa3IMUHBIX PACTUTEIBHBIX TKaHEH
16 Ob6o06marommii ypok mo Teme «KieTounoe cTpoeHHe OpraHu3MOBY
Paspea 2. IlapcTrBo bakTepun
17 bakrepuu, ux paznooOpasue, CTpOSHUE U KU3HEACIATETbHOCTD
18 Ponw GakTepuii B mpupo/Ie U )KU3HU desloBeKabakTepun — Bo30yquTen 3a001eBanuii. Mepsl IPOQHIaKTHKH
3a00JIeBaHUH, BBI3BIBAEMBIX OaKTEPHSIMH
Paspnen 3. LlapcTBo I'pudsbI
19 OO01mas xapakTepucTuka rpuboB, CTPOSHUE U KU3HEACITETbHOCTD
20 HInsmounsie rpudkl. [IpaBuna c6opa u oxpana. [Ipodunakruka orpaBnenus rpudbamu, 1-s1 nomomrp. JI.P.-

7 CTpoeHHe II0/I0BBIX TN MUISIITOYHBIX TPUOOB




21 [TnecueBsbie rpubbl U Apoxxu. JI.P.-8 OcobeHHOCTH CTPOSHUS MyKOpa U APOAKKEH

22 ['pubbI-mapa3uTel, pOJBTPUOOB B MPHUPOJIE U KUZHH YETIOBEKA

23 O6o0maromuii ypok mo teme «llapctBo rpuboB»
Pa3nen 4. lapcTBo PacTenus 11

24 boranmka — Hayka O pacTEHHSIX, METOABl MX H3y4eHUs. MHOrooOpasue pacTeHUil, UX CBS3b CO CPEIO
oburtanwus, posib B Onochepe noxpana

25 OnHOKJIETOYHBIE BOJOPOCIH, MX MHOTOOOpasue, cTpoeHue, cpeaa ooutanus. JI.P.9
CtpoeHue 3eJeHbIX OJTHOKIETOYHBIX BOAOPOCIEH

26 MHorokJieTouHble BOAOpOCIU. Posb Boopocielt B IpUPOAE U KU3HU 4esoBeka. OXpaHa BOJOPOCIEH.
BonopocnuBomorosckoii o6mactu.

27 JlumaiiHukM, ux crpoeHue, pa3sHooOpasue, cpeaa OOMTaHWsA. 3HAUYCHHWE B NPUPOAEC M JKU3HU YEIOBEKA.
JInmaitHuKH peruoHa.

28 Mxu, X MHOrooOpasue, cpeiia 00uTanus, CTpoeHKe, U 3Ha4enre. Mxu Bonoroackoii o6nacru. JI.P.-10

Crpoenne Mxa (Ha MECTHBIX BUAX)
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[TamopoTHHKH, XBOILIH, TUIAYHBI, UX CTPOCHHUE, MHOTOO0pasune, cpelia OOMTaHus, pOJib B IPUPOJIE U KU3HH
yesioBeka, oxpana. [lamoporaukoo6pasusie pernona. JI.P.-11 Crpoenue criopoHOCSIIEro XBoIa U ManopoTHUKA

30 ['onocemeHHbIe pacTeHus,cTpoeHre U pasHooOpazue. Cpena oOuTaHMs, 3HAYCHHE W OXpaHa. | 0J0OCeMEHHBIC
Bomnorozckoii o6mactu. JI.P.-12 CtpoeHne XBou M MIKIIEK XBONHBIX

31 [TokpbITOCEMEHHBIE PACTEHUS, UX CTPOCHUE U MHOTO0Opasue. Cpena 0OUTaHus, 3HAUCHHE B IPUPOJIC U KU3HH
YeJioBeKa, OXpaHa.

32 [Ipoucxoxnenue pacteHnid. OCHOBHBIE ATAIbl PA3BUTHS PACTUTEIBHOTO MUPA

33 Bcepoccuiickas mpoBepouHasi paboTa

34 Amnanu3z BIIP. Oxpansiembie pactenusi Bonoroackoi obmactu

IIpomexyTouHas aTTecTanys: AHAJIN3 TeKylelycneBaeMOCTH

Bcero 3aron

34

6 Ki1ace




Pazgea 1: «CtpoeHue 1 MHOT000pa3ue NOKPbHITOCEMEHHBIX PACTEHHH

14

CrtpoeHue ceMsiH JBYI0IbHBIX PAaCTEHUH.
JL.p. U3yueHne cTpoeHus CEMsH ABYIOIbHBIX
pacTeHuit

CrpoeHue ceMsiH OJTHOJOJIbHBIX PACTEHUH.
JL.p. U3yueHne cTpoeHUs CEMSH OJTHOJIOIbHBIX PACTEHHI

Buas! kopHel 1 THIBI KOpHEBBIX cucTeM. JI.p. Buabl KOpHEN CTEPKHEBBIE 1 MOYKOBAThIE KOPHEBBIE
CUCTEMBI

3onbI (yuactku) kopHs. JI.p. KopHeBo#l 4eXJIMK HKOPHEBBIC BOJIOCKU

YcnoBust mpouspacTaHus U BUAOU3MEHEHUSI KOpPHEH

[ToGer u mouku, ux crpoenue. Poct u pazpurue nodera
JL.p. CtpoeHue novek, pacrnoiaokeHue ux Ha credsne

Bueninee CTpPOCHHUC JIMCTA. .Hp JIucTes IIPOCTBIC U CIIO0KHBIC, UXKUJIIKOBAHUC U JIUCTOPACIIOJIOKCHHUC




Knerounoe CTPOCHHC JINCTA. BugonzMeHeHne TMCTHEB.
.Hp CTpOCHI/Ie KOXXHIBI JIHUCTA. Knerounoe CTPpOCHHC JIUCTA

9 Crtpoenue crebis. MHoroobpasue crebdieit. JI.p. BHyTpeHHee cTpoeHne BETKU JepeBa
10 Bunouszmenenue noderos JI.p. u3ydeHne BUI0M3MEHEHHBIX TOOETOB
11 L[BeTok u ero ctpoenue JI.p. U3ydueHue cTpoeHus BETKA
12 Cougetus JI.p. O3HaKoOMJIEHUE C Pa3TUYHBIMU BUJIAMU COLIBETHI
13 [Tnoaet 1 ux knaccudukarus JI.p. O3HaKOMIIEHHE C CYXUMH U COYHBIMU TUIOAAMHU
14 Pacnpoctpanenne iogoB U CeMsH
Paspnen 2 ’KusHb pacreHuit 11
15 OCHOBHBIE ITPOLIECCHI JKU3HEACATEILHOCTH PACTEHUN. MUHEPAIIbHOE IUTAHUE PACTECHUI
16 dortocuHTE3
17 JIpiXxaHue pacTeHU.
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Ucnapenue Boasl. JIucroman.

19 [lepenBuxeHre BOBI M MUTATENBHBIX BellecTB B pacteHuu JI.p. IlepenBukenue BeliecTs 1o nodery
pacTeHus
20 [Tpopactranue cemsiH. Ilp.p.1 Onpenenenne BCX0KeCTH CEMSH PACTEHUN U UX MTOCEB.
21 Okckypens Nel 3umMHue SBICHUS B )KU3HU PACTCHUN
22 Crioco0b!I pa3MHOKEHUST PACTCHHUH
23 Pa3zMHOXeHME CITIOPOBBIX pacTEHUI
24 PasMHOXEHME CEMEHHBIX PaCTEHUI
25 BereratuBHOE pa3sMHOXKEHUE TOKPHITOCEMEHHBIX PACTEHUN
[Ip.p.2 BereratuBHOE pa3sMHOXKEHHE KOMHATHBIX PACTCHUH
Paszpnen 3 Kinaccndpukanus pacrenuit
26 OcHoBHbIe cucTeMaTnueckue kareropuu. Kiaccudukanus 1BeTKOBbIX
27 Knacc JIBynonbnbie. CemerictBoKpectousetnbie 1 Po3ouBetnsie  Mopdosornyeckas xapakTepuCcTHKA.
28 Mopdonorudeckas xapakrepucTika pactenuii cemenicts Ilacnénosrie, boboBsie, Ci0KHOIBETHBIE.




SAnoButsie pactenust Bonoroackoit o6nactu.
JL.p. BeIsiBIIEHME IPU3HAKOB CEMENCTBA IOBHENTHEMY CTPOCHHUIO PACTECHUI

29 Knacc OpnononbHble. Mopdonioruueckas XapakTepUCTHKa pacTeHHil cemeilcTB JluneiiHple u 3iaku.
OxpansieMble pacTeHus1 00JIaCTH.

30 Baxneiime ceabCKOX03IHCTBEHHBIC PACTCHHUs, OMOJIOIMYECKIE OCHOBBI MX BBIPAIMBAHUS, H/X 3HAUCHUEC

31 Okckypens Ne2 O3HaAaKOMIICHHE C BBIPAIIMBAHUEM PACTCHHUM B 3AIIUINEHHOM TPYHTE

Pa3znen 4 Ilpupoanbie coodmecTBa

32 PacturensHble coobmiecTBa U UX THUIBI. PacTuTenbHble coodecTBa Bonoroackoi 061acTi, B3aMMOCBSA3H
B PACTUTEIHLHOM COOOIIECTBE, PA3BUTHE U CMEHA. BiusiHue A€ TeTbHOCTH YeIOBEKa Ha IPUPOIHBIE
cooO1ecTsa

33 Bcepoccuiickas npoBepodHas paboTa




34 Anamus BIIP. Dxckypeunst Ne3  Ilpuponnoe coobmiectBo u uenoBek. denomornvyeckre HaOMIOACHUS 32
BECEHHUMU SIBJICHUSIMU B MPUPOIHBIX COOOIIECTBAX
IIpoMexyTouHas aTTecTanys: AHAJIN3 TeKylleld ycneBaeMoCTH
Bcero 3a ron 34
7 kjacc
Beenenne. 2
1 Hcropust pa3BuTHs 300JI0TMH, METOABIN3YYEHUS JKUBOTHBIX.
2 Hayxka 30050rus u €€ ctpykrypa. CXoACTBO U pa3auyusi )KUBOTHBIX U pacTeHuil. CucteMaTuka >KMBOTHBIX.
Pasnen 1. Ilpocreiimmue 2
3 [Ipocreiilye: KOPHEHOXKH, PaJMOJIIPUM, COJTHEYHHMKH, CIOPOBUKH, Cpela M MecTa OOMTaHus, o0pa3 >KHU3HH,
noBeJieHHEe. buooruueckue 1 sK0JI0ru4eckue 0COOEHHOCTH
4 [Ipocreiimme: KryTukoHoCHbl, HH}Y30pun. Kononnansaeie oprann3Mel. 3HaY€HHE TPOCTEUIIINX B IPHPOJIE
VOKM3HH YEJIOBEKA.
Pa3nen 2. MHOroKJIeTOYHbBIE )KUBOTHBIE. 35
) Tun I'y6ku. Cpena oburanusi, o6pas KU3HHU, OMOJIOTHYECKHE U HKOJIOTHYECKHE OCOOEHHOCTH, MHOTOO0Opa3ue U
3HaYEHUE
6 Tun Kumeunononoctasie. Cpena oOuTanus, 00pa3 >KU3HU, OMOJIOTUYECKHE U SKOJIOTUUECKHE OCOOCHHOCTH,




MHOroo0Opasue, 3Ha4eHUe U OXpaHa.

7 Tun ITnockue yepBu. Cpena u Mmecta oOMTaHUsI, OMOJOTHIECKHE U AKOJIOTHYECKHE 0COOEHHOCTH, MHOTOOOpasue u
3HAYECHHE.

8 Tun Kpyrasie uepsu. Cpega oOuTanus, MHOrooOpasue, o0pa3 )Hu3HH, TOBEJIEHUEe, 0COOEHHOCTH, 3HAYCHUE

9 Tun Konpuateie yepsu, ninn Konpuernpsl. O6mas xapakrepuctuka tuma. O0pas xu3Hu u 3Hauenue Ko
MHOrOLIETUHKOBBIE.

10 XapaktepucTuka kiaacca ManomernHkoBbie U [IusiBku. 3HaueHUE B MPUPOJIC U KU3HM YeloBeka. MHoOrooopasue
yepBell B Bonoroackoit oomactu. JI.p. Nel 3nakoMcTBO ¢ MHOrooOpa3ueM KOJIbUaThIX YepBeit

11 Tun Mommocku. Cpena odutanus, o0pa3 )KU3HU U MTOBEJEHNES, OMOJOTHYECKHE B KOJIOTHUYECKHE OCOOCHHOCTH




12 MHoroo6pasue u 3HaueHue KUBOTHBIX THTIa Moinmocku. Mosutrocku Bostorosickoii o61actu, ux oxpaHa

13 Tun Urnokoxue. MHOrooOpasue, cperaoduTanus, 00pa3 )KM3HU U MOBEICHUE, OCOOCHHOCTH, 3HAUCHHE.

14 Tun Unenucronorue. Xapakrtepuctuka ki. PakooOpasuwie, [laykooOpasubsie. Cpena oOuTanus, MHOrooOpaswue,
00pa3 KU3HH, TOBEJCHHE, OCOOCHHOCTH CTPOCHHUS, 3HaueHue u oxpaHa. JI.p.Ne2 Muoroo6pasue pakooOpa3HbIX

15 Xapakrepuctuka ki. Hacexombie. Cpema oOutaHus, oOpa3 >XU3HHU, IOBEJACHHUE, OUOJOTHY., SKOJOTUYCCKHE
ocobenHoctH, 3HaueHue. JI.p.Ne3M3ydyenue npeacraBuTeneii OTps 0B HACEKOMBIX.

16 MmuorooOpa3ne HaceKOMBIX. XapakTepucThuka oTpsanoB TapakanoBele, [Ipsmokpeuibie, YxoBeptku, llogeHkw.
buonoruueckne 0coO€HHOCTH, 3HAUCHUE

17 Otpsansl HacekoMbIx: Ctpeko3sl, Buu, XKyku, Knonsl. buonoruueckue ocobennoctu. Ponb B mpupo/ie, )Xu3Hu
YeloBeKa.

19 Otpsanel HacekoMbix: Yemyekpoiibie, PaBHokphuibie, [ByKkpbuible, biaoxu. XapakTepHble 0COOEHHOCTH, POJb B
MIPUPOJIE U KU3HU YETOBEKa.

19 Ortpsn [epenonuarokpsiibie. OOIIME MPU3HAKH, MHOTOOOpa3ue, 3HaUCHHUE.

20 3HavYeHNEe HACEKOMBIX, UX oxpaHa. OxpaHseMbleHaceKkoMble Bosoroickoil o6nactu.

21 O6o6matonuii ypok mo Teme «MHOTOKJIETOUHBIE )KUBOTHBIE. beCri03BOHOYHBIE)»

22 Tun Xopnoseie. [Togruner:becuepennsie u Yepennsie. Knacc Jlanuetnuku

23 Hanknacc Pri0b1. MHOTOOOpasue, cpena oobutanusi, o0pas >Ku3HHU, MOBEJEHNE, OCOOCHHOCTH CTPOCHHUSI, 3HaYEHUE U
oxpana JI.PNe4 HaOntoneHue 3a BHEIIHUM CTPOEHHEM U MEPEIBUKEHUEM PBIO

24 Mmuoroo6pasue Ki. XpsieBbie ppiObl. CTpoeHue, IOBeIeHNE, 3HAUEHNE, OXPAHIEMbIE BHIbI

25 Mmuoroo6pasue K. Koctasie pp1os1. OCOOEHHOCTH CTpoeHHUs, 00pa3 KU3HH, MPOIIECCHI )KU3HEEATEIILHOCTH,




3HaueHue, oxpana. Oxpansembie BUIBI pbI0 Bosoroackoit oomactu

26 Kitacc 3emHoBoHBIE. O0IIIast XapaKTepUCTUKA, Cpela OOUTaHus, 0OCOOCHHOCTH, MHOTOOOpa3ue, 3HaYeHUE, OXpaHa.
OxpansemMbie 3eMHOBOAHBIC Bosoroackoi obmacTu.

27 Kinacc TIpecmbikarommecs. O0mas xapakrepuctuka kinacca. OcobeHHocTr 0. Yemryiddarble B CBSI3U C CPEIOi
oOuTanus U 00pa3zoM XKU3HHU. 3HaYeHue u oxpana. OxpansemMblie BUABIBOIOT0ICKOM 001acTH.

28 Otpsin Yepenaxu u Kpokoaminel. Cpena oouranus, o0pa3 )KU3HHU U TOBEICHNUE, 0OCOOCHHOCTH CTPOCHUS, 3HAUCHHE U

OXpaHa.
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Knacc [tunpr. O61mas XxapakTepucTuka, 0COOCHHOCTH CTPOCHHUS B CBSI3U C MONETOM. OCOOEHHOCTH MTHI] O.
[IunrBunel, ux oxpana JI.p. Ne 5 M3yuenue BHEIIHEr0 CTPOEHUS NTHIL

30 Mmuoroo6pa3ue ntuil. Xapaktepuctuka o.Ctpaycoobpasnsie, Hangyoopasusie, Kazyapoobpasusie, ['yceobpasubie
MPUCTIOCOOJICHHOCTh K YCJIOBHSIM Cpeibl,lIOBE/IEHNE, 3HAUCHHUE U OXPaHa

31 Otpsigsl nrun: JneBHble xuinnbie, CoBbl, KypuHble, MpHCIOCOOIEHHOCTh K YCIOBHSAM Cpeibl, 00pa3 >KW3HH,
3HAUYCHHE U OXpaHa

32 Xapaktepuctuka OTHI] OTpsAgoB [ onenacteie ' BopoObnHOoOOpaszueie. Cpena oOuTaHus, OHOJIOTHYECKUE H
9KOJIOTHYECKHE OCOOCHHOCTH, 3HaUeHHe U oxpaHa. OXpaHa NTUIl B PETHOHE

33 Okckypceust Nel M3ydenne MHOrooOpasus ntuil (IPOBOAUTCS B BECEHHee BpeMsl)

34 Knacc Munekonutaromue. O6mas xapakrepuctuka. Otpsaasl : OgHomnpoxonanbsie, Cymuyarsie, HacekoMmosiaHble,
Pyxoxpsiibsie. OCOOEHHOCTH UX CTPOSHUS, IIOBECHUS, 3HAUCHNE U OXpaHa.

35 Otpsinel Miexonutaomux: ['pe3yHsl, 3aifiieo0pa3Hbie. XapakTepUCTHKa BaXHEHIINX MPEeICTaBUTENCH, 3HAUCHHE,
oXpaHa.

36 XapakTepucTuka npeacraBureneii o. Xumaele, Xo0oTHble, Kuroobdpasusie, Jlactonorue. Cpena oburanus, oopas
JKU3HHU, 0OCOOCHHOCTU CTPOCHHUS, 3HAUCHUE, OXpaHa

37 Otpsinel miexkonutaronumx: [lapHnokonsiTHeie, HenapuokonsiTHeie. O0pa3 »KU3HU, OBEJIEHUE, CTPOCHUE, 3HAUCHHUE,
oxpana. OxpaHseMble MeKonuTarmue Bonoroackoit obnactu.

38 buonornueckue u 5KoJIOrMUECKHe 0COOCHHOCTH, 3HAUEHHE U OXpaHanpeacTaButeneit otpsana [lpumarsr.

39 Oo6o0maromuit ypok 1o Teme «XOop0BbIe»

Pa3pea 3.9Bomonusi crpoeHust 1 GyHKIMH OPraHOB M MX CHCTEM Y ’KMBOTHBIX 14

40 [ToxpoBHI TeNa >KUBOTHBIX. DBOOLHS TOKPOBOB Tena. JI.p.Ne 6 M3yduenne ocoGeHHOCTEH pa3NIuyHBIX ITOKPOBOB
Tena

41 OnopHO-BUTATENbHAS CUCTEMA KUBOTHBIX, YBOIIIOIIHS
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Crnioco0rlI nepeiBUKeHUs )KUBOTHBIX. [lonocTu Tena

43 Oprassbl IpIXaHHUs U Ta3000MEH. DBOJIIOLUS OPTaHOB JbIXaHUS.

44 Opransl nunieBapeHus. JBOIIOLUS MUILEBAPUTEIBHBIX CUCTEM.

45 OOMeH BelecTB U MPEeBpaIieHUe YSHEPTUU

46 KpoBeHocHas cuctema uBOTHBIX. Opranbl KpOBOOOPALIEHUS, SBOJIIOLUS.
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KpoBs, €€ ctpoenne. @yHKIMH, BOTIOLHUS.

48 Oprasbl BblIeNICHUS. DBOIIONUS BbIACIUTEILHON CUCTEMBI.
49 HepsBnas cucrema. DBoIOIMS HEPBHOI CHCTEMBI B X0/1€ HUCTOPUUECKOTO Pa3BUTHUS
50 Peduexc. UaCcTHHKT
o1 Opransl 4yBCTB, UX 3BONIOLMSA. Perynsanus nesTelbHOCTH OpraHu3Ma
52 Opransl pa3sMHOKeHuUs, Ux Bostonus [Iponnenue poaa
53 [ToBTOPHUTEIBHO-0000IIAIOIINI YPOK IO TeME «IBOJIIOIUS CTPOCHUS M PYHKITUH OPTraHOB U CUCTEM)
Pa3znen 4. UnauBuayaibHOe pa3BUTHE )KUBOTHBIX 3 yaca

o4 Crnioco0Os1 pazMHosxeHus1. O1I1010TBOPEHUE.
55 PazBuTHe JKUBOTHBIX C IIpEeBpalieHHEeM U 0e3 IpeBpaIeHHS
56 [leproau3anuss U MPONOIKUTENBHOCTh KH3HM KUBOTHBIX JI.p.7 M3ydeHnue craauwii pa3BUTHsS KUBOTHBIX U

orpezieNieHUe X BO3pacTa

Pa3nes 5. PazBuTHe M 3aKOHOMEPHOCTH pa3MellleHusl ’KUBOTHBIX Ha 3emJie

57 JlokazarenbCcTBa ABOJTIONUH KUBOTHBIX
58 Yapinz [lapBuH 0 NpUYKMHAX BOJIOIHMH KHUBOTHOTO MHpa
59 VYcnoxxHeHre CTpOeHUs! ’KUBOTHBIX M pa3HOOOpa3ne BUJOB KaK pe3ysIbTaT 3BOJIIOLUHU. Apeasibl 00MTaHus, MUTPALIUU.

3aKOHOMEPHOCTH Pa3MEILEHUS KUBOTHBIX

Pa3nen 6. buonenosnt

60 EcrecTBeHHbIe U UCKyCCTBEHHBIE OMOIIeH03bI brolieHo3b! Bonoroackoii o6nacty .
61 @DaxTopHkl Cpelibl U UX BIUSIHHUE HA OUOIEHO3BI




62

Henu nuranus. [lotoksnepruu. B3anMocBs3b KOMIIOHEHTOB OMOLIEH03a M UX IIPUCIIOCOOJIEHHOCTD JIPYT K IPYTy

63

Okckypeust No2 M3ydeHue B3aWMOCBS3HM JKMBOTHBIX C JPYTMMH KOMIIOHEHTamMH OuoreHosa. deHojormueckue
HAOJIOACHNS 32 BECCHHUMH SIBIICHUSIMH B )KH3HH KHUBOTHBIX




Pazgen 7. ’KuBOTHBIH MUP M X03SMCTBEHHAS AeATEJIbHOCTH YeJ0BeKa

64

BOSHGﬁCTBHC YCJIOBEKA MW €ro ACATCIBHOCTU Ha XHUBOTHBIX. HpOMBICJ'II:IHpOMBICJ’IOBBIC JKHUBOTHBIC
Bomnoroackoii ooimactu
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OnomamauBanue. Pa3BeeHne, OCHOBBI COJIEP)KAHUS U CEJIEKITUUCETbCKOX03IHCTBEHHBIX )KUBOTHBIX

66 3akoHbl 00 oxpaHe >XMBOTHOro Mupa. CucremMa MOHUTOpPUHTA. PainyoHaabHOE HCMOJIb30BAaHUE >KUBOTHBIX.
Oxpansiembie TeppuTopun. KpacHas kaura. OxpaHa >KMBOTHBIX B Boioroackoit o6imactu.
67 Okckypeus Ne3 IlocenieHre BbICTaBKUCEIbCKOX03IUCTBEHHBIX U JIOMAIIHUX KUBOTHBIX
68 3aKJIIOYUTENbHBIA YPOK 110 Kypcy buomnorus. JKuBotHsie. JIeTHue 3amanusi.
[IpoMexxyTouHas arTecTanus: AHAJIHU3 TeKYIeH ycreBaeMoCTH
Bcero 3aron 68
8 kiace
BBenenue. Hayku, usyyamomme opraHnusm 4e10BeKa 2
1 Beenenue. Hayku o uenoBeke. 310pOBbE U €r0 OXpaHa
2 CraHOBJIEHHE HAYK O YEJIOBEKE
IIpoucxoxaeHue yeaoBeKa 3
3 CucremaTnueckoe moJjokeHue uenoBeka. JlokazarenbcTBa )KUBOTHOTOIIPOUCXOKICHHSI YeIOBEKa
4 OcHOBHBIE 2Tallbl BOIIOIUY YeoBeka. BriusHrue OM0I0rHUYecKUX U COIMANBHBIX (DAKTOPOB Ha €r0 pa3BUTHE
5 Pacel uenoBeka. UenoBek Kak BUI
CTtpoeHue opranusma 5)
6 YpoBHU opraHu3aliK Opranu3Ma yesnoBeka. Opranbl HCUCTEMBI OPTAaHOB
7 Krnerounoe crpoenue oprannsma. OpraHouibl KI€TKH, UX 3HAUE€HUE
8 JKuzHeHHbIe MpOoIecChl KIETKH, UX 3HadeHue. Poib hepMeHTOB.




9 Tkanu: osnurenuanbHas, COEAMHHUTENbHAs, MbIlIeyHas, oOpazoBaHue, crtpoeHue, ¢yHkiuu JI.p.Nel
PaccmaTpuBaHue KJIE€TOK U TKaHEW B ONTUYECKUIT MUKpOCKOI. MuKponpenapaTsl KJIETOK SMUTEIHAIbHOM,
COCAMHUTEIIBHOM, MBIIIEYHOW U HEPBHOMN TKaHEH.

10 HepsHuas Tkanb. L{enTpanbpHas u nepudepuueckas 4acTu HEpBHOW cucTteMbl. PednexkropHas perysimus. JI.p. Ne2

CamMona0bmtoieH1e MUTaTeNIbHOTO pediexca U YCIOBUS ero MposiBieHus U Topmoxkenus. Konennslit peduexc

OHOpHO-I[BI/IFaTeJILHaﬂ CHUCTEMA




11 3HauEHUEONOPHO-IBUTATEIBLHON CUCTeMBI, €€ cocTaB. CocTaB, cTrpoeHue, Tiibl Koctei JI.p.Ne3
MUKpPOCKOTIMYECKOE CTPOCHHUE KOCTH.




12 Ckener 4enoBeka, ero MpUCcrIocoOJEHHOCTh K MPSIMOX0XKICHHIO, TPYIOBON AEATENbHOCTU. MI3MEHEeHus, CBSA3aHHbIE
C pa3BuTHEM Mo3ra U peur. OCeBONCKENET.

13 Ckenet koHeuHocTel. CoelMHEHNs KOCTeN

14 Crpoenne mpin. O030p Mbl yenoBeka JI.p.Ned Mpliibl 4eJI0BEUECKOro Tea

15 Pabora ckeneTHbIX MbI U UX perymsuus. JI.P. Ne5 Biusnue craTuueckoil u AMHAMHYECKOW paboThl Ha
yromsienue Mol JI.P. Ne6 Camonabmrogenust paboThl OCHOBHBIX MBIIIII], POJIM TJIEYEBOTO MOsICa B IBUKCHUU
PYKH.

16 Hapymenust onopHo-aBurareiabHoii cuctemsl JI.p. No7 Briseienue Hapymienus ocanku JI.p.Ne8 (BwimosmsieTcs
noma) BeisiBiieHHE I0CKOCTOIHS

17 IlepBas nomors npu ymuobax, nepesioMax KocTeil 1 BEIBUXaX CyCTaBOB

BuyTpennsis cpena opranusma

18 KoMmnoHeHThl BHYTpEHHEH Cpeibl OpraHu3Ma, uX B3auMOCBs3b. ['omeoctas. CocTaB KpoBH, (YHKIIMU OCHOBHBIX
gacreii JI.p. Ne9 PaccmarpuBanue KpoBY 4enoBeKa U JISTYIIKH MOJT MEKPOCKOIIOM

19 Bopr6a oprannzma ¢ napekuneir. UIMMyHHUTET, €ro BHIIBI

20 HNmmyHomnorus Haciyx6e 310poBbs. [lepenrBanue KpoBu.

KpoBeHnocHasi u iuMpaTndeckasi cHCTeMbl OPraHU3Ma

21 TpancniopTHbIE cCTEMBI OpraHu3Ma, UX 3HayeHue. CTpoeHne KpOBEHOCHBIX U TuMpaTHueckux cocyno JI.p.Nel0
ITonokeHne BEeHO3HBIX KJIAalaHOB B OMYIIEHHON U MOJHATON pyKe

22 Kpyru kpoBooOpamienus JI.p.Nell M3mMeHeHus B TKaHAX MPH MEPETKKaX, 3aTPYJHIIOINX KpOBOOOpaleHne

23 Crpoenue u paboTa cep/ia. ABTOMaTH3M cepaua

24 JIBI>KeHHEe KpOBH 10 cocyniaM. Perymsimus kpoBocHaOxeHus. ApTepualibHoe AaBieHue, mynbe. JI.p.Nel2

OmnpeneneHne CKOPOCTH KPOBOTOKA B COCYAax HOrTeBOro joxka. JI.p.Nel3 OnbIThl, BRIABISIONINE TIPUPOAY ITYJIbCa
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l'uruena cepaeuno-cocyauctoi cuctemsl. [lepBast momors npuszadoneBanusx cepana u cocynon JI.p.Neld
OyHKIMOHANbHAS Po0a: peakiusl CepAeYHO-COCYAUCTON CUCTEMbI Ha JO3UPOBAHHYIO HATPY3KY

26

[lepBast moMoI1Ib IPH KPOBOTEUCHUSAX

Jbixanue

27

3navyeHue apixanus. CTpOeHHE JAbIXaTeIbHOW CHCTEMBI. [{pIXaTeIbHbIC TyTH, HXCTPOCHUE, (YHKIIMHU, 3a00JICBaHMS,
npodunaktuka. ['omocoobpazoBanue
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Jlerkue, ctpoenue, GyHKIMH. JIerouHoe u TKaHEeBOE JbIXaHNE

29 MexaHnu3Mm Boxa U Bbioxa. Perymsinus npixanus. OxpaHa BO3AyIIHOM cpefbl. BiusiHue 3arps3HeHus
OKpy>Katolei cpeabl B Bonorozackoit o6mactu Ha 310poBbe uenoBeka. JI.p. Nel5 M3mepenne o0xBara rpyaHoi
KJIETKH B COCTOSIHUM BJ0Xa U BbIAOXA

30 OYHKIMOHAIBHBIEBO3MOKHOCTH JIBIXaTEJIbHON CUCTEMBI KaK II0Ka3aTellb 310pOBbs. boe3Hu u TpaBMbl OpraHoB
IBIXAHUSA: MX IpOoQUIaKTHKA, TepBas noMollb. [Ipuemsr peannmanuu JI.p.Nel6 dyHkiroHanbHble IpoOkl ¢
3aJIepP’KKOM JbIXaHMsI Ha BIOXE U BBIJOXE

IIumeBapenue

31 3HayeHuenuIeBapenus. [Iuiesslie NPOIYKThl U NUTATEIbHbIE BELIECTBA, UX POJIb B OOMEHE BEILECTB

32 CrpoeHure u pyHKIIMY MUIIEBAPUTEIIbHON crcTeMsl. [TuneBapenue B potoBoi mosoctu. JI.P.Nel7. JleticTBue
(dbepMeHTOB ctoHBI Ha Kpaxmai. CaMOHaOII0CHUS: ONpe/IeNICHHE TIOJI0KEHHUS CIIOHHBIX JKEeNe3, IBHKCHHE
TOPTaHU MPH [II0TAaHUHU

33 [TumeBapenue B elyKe U ABEHAALATUIEPCTHON Kullke. JleficTBue (hepMEHTOB CIIIOHBI U XKETYJ0YHOIO COKa.

34 DYHKIIMU TOJICTOM U TOHKOM Kulku. BecacwviBanue. Ponb neueHu. AnmeHumur.

35 PerynsanusaesTenbHOCTH NULIEBAPUTEIBLHON CUCTEMBI.

36 I'uruena opranos nueBapenus. [lpeaynpexaeHue xemyJ0uHO-KUIIEYHbIX 3a00aeBaHui. JJoBpaueOHast
IIOMOUIb IPU OTPABICHUAX

OO0MeH BelecTB M JHEPruu

37 OOMeH BelIeCTB M SHEPruu — CBOWCTBO JKUBBIX cyulecTB. [lmactudeckuil u sHepreTuueckuid oOMeH. OOMeH
0€eIKOB, )KMPOB, YIJIEBO/IOB, BOJIbl, MUHEPAJIbHBIX COJIEH

38 ButaMuHbl 4 UX poJib B OpraHU3ME UeI0BEKa

39 DHeproTpartelyenoBeka u nuieBoi paunod. Hopmel u pexxum nutanust. JI.p.Nel8

YcTaHoBIIeHHE 3aBUCUMOCTH MEXKAY Harpy3KOil U ypOBHEM dHEPreTHYeckoro oOMeHa o pesysabTraramMm
(GYHKIIMOHATBLHOM MPOOBI € 3a1€PIKKOI IBIXaHMUS.




40 Oo6o6matomuii ypok mo temam: «llumeBapurenpHas cuctemay, «OOMmen BemectB u dHeprum» JLp.Nel9
CocraBiieHrE NUIIEBBIX PALIUOHOB B 3aBUCUMOCTH OT 3HEPIOTpAaT.
IHokpoBHbIie opranbl. Temnoperyasuus. Boigesenune
41 Hapy>xubie nokpoBsl Tena yenoseka. Ctpoenue npyHkuuu Koxu. [IponsBognsie koxwu. JI.P.

Ne20 CamonabimoieHue: paccMaTpUBaHUE MO/ JTYHOH TOBEPXHOCTH KHCTH.




VX011 32 KOKEH, HOTTSIMHU M BoJiocaMu. | urnena onexasl u 00yBu. bonesnu koxu. JI.p.Ne21l Onpenenenue Tuna
KOXKH C TIOMOIIbIO OYMaKHOU calipeTKu.

JL.p.Ne22 OmipenienieHrie COBMECTUMOCTH IIAMITYHSI C OCOOEHHOCTSIMA MECTHOU BOJIBI.

43 Tepmoperymsnus opranu3ma. 3akaiuBanue. [lepBasmomMontb Npu 0>korax, 00MOPOKEHHUSAX, OOIIEM OXJIaXICHUH,
TEIJIOBOM M COJTHEYHOM yAapax

44 Brigenenue u ero 3HaueHue, crpoenue, GyHkiuu. 3a001eBaHus BbIACTUTEIBHON CUCTEMBI, UX MPEIYIPEKICHUE

HepBHas cucrema 4yejioBeKa

45 3HaueHHe HepBHOKWCUCTEMbl. MO3I M ICUXUKa

46 Crtpoenue HepBHOU cucTeMbl. CHMHHON MO3T — CTpOeHHUE U (PYHKIUU.

47 CrtpoeHue To10BHOTO Mo3ra. YHKIIMK MTPOJOITOBATOr0, CPEIHEr0 MO3Ta, MOCTa U Mo3keuka. JL.p. No23
[TanprieHOCOBas MP0Oa U OCOOCHHOCTH JIBIKEHUH, CBSI3aHBIX ¢ (DYHKIUSIMH MO3KEUKa U CPETHETO MO3Ta.
JL.p. Ne24 Pediekchl Mpo10aTroBaToro U CPeIHEro Mo3ra

48 OYHKIMH [TEPEHEr0 MO3Ta, IPOMEKYTOUHOTO M KOPBI OOJIBIIMX MOTyLIapUi

49 ComMaTHyeckuii 1 aBTOHOMHBIH (BereTaTHUBHBII) 0TIkl HepBHOU cucteMbl JI.p.No25 Il tpuxoBoe pa3apakenue
KOXH — TECT, OIPeIESIONINI U3MEHEHHE TOHYCa CUMITIATUYECKON U MapacUMITaTUYECKON CHCTEMBI
ABTOHOMHOW HEPBHOW CUCTEMBI MPU pa3/IpaKeHUH.

AHaauzaTopbl. Oprasbl 4yBCTB

50 AHanuzaTopsl W OpraHbl YyBCTB, UX 3HaueHue. JL.p.26 OmnbIThl, BBIBISIONINE WJUIIO3UHU, CBS3aHHBIE C
OMHOKYJISIPHBIM 3pEHUEM, 3pUTENbHBIC, CIIYXOBbIC, TAKTUIILHBIC UILTIO3UN

51 3puTeNbHBIN aHATN3aTOp, CTpOoeHHE, QYHKITNH, 3HaUYeHne. JI.p. Ne27 OOHapy)eHHe CIenoro MITHa

52 l'uruena 3penust. [Ipenynpexaenue riia3Hpix 00JI€3HEH, TPaBM IJiasa.

53 CnyxoBoi#i ananu3arop. 3HaueHue, crpoenue, Gpyakuuu. ['urnena oprana cinyxa. JI.p.Ne28 Onpenenenue

OCTPOTHI ClIyXa




56

Bpoxnaéunasie n mpuobperénnbie mporpamMmbl moBeaeHus JI.p.Ne29 BripaboTka HaBbIKa 3epKaJIbHOTO MUChMa Kak

MpUMEp pa3pyLISHHs CTApOTO U BEIPaOOTKa HOBOTOJUHAMUYECKOTO CTEPEOTHIIA

57 buonornueckue putmbl. COH U CHOBUACHUSI.
58 OcobeHHOCTH BBICIIECH HEPBHOMW JESATEIHHOCTH YEJIOBEKA: PeUb U CO3HAHUE, TPYAOBAs IEATEILHOCTb.
o4 Opranbl paBHOBECHSI, KOXKHO-MBIIIEYHON YyBCTBUTEIBHOCTH, OOOHSIHHSI, BKyCa, UX aHAJU3aTOPHI.
B3anmMopeiicTBue aHaIM3aTopoB.
Boicmiasi HepBHas esite1bHOCTH. IloBenenue. Ilcuxuka.
55 Bxnan oreuecTBEHHBIX Y4YEHBIX B pa3pabOTKy Y4YeHHMsS O BBICHICH HEpBHOM JEATENBHOCTH. be3ycioBHbIE U
YCIIOBHBIE PE(PIICKCHI, TOPMOKEHHUE
[To3HaBaTenbHBIE MPOLIECCHI.
59 Bous, smoriu, BauManue. Pazputre HabmonaTebHOCTH U MbiinieHus. JI.p.Ne30 3mepenue uncia konebanmii
o0Opa3a yced€HHOMMUPAMHU/Ibl B PA3JIUYHBIX YCIOBUSX.
7Kesie3pl BHyTpeHHell cekpenun (JHI0KPHMHHAs CHCTEMA)
60 Keneswl BHELIHEH, BHYTPEHHEN U CMelIaHHOM cekperuu. CBOiicTBa TOPMOHOB.
61 DyHKINHA KeN€3 BHYTPEHHEN CEKpeLun
62 Ob6o06maromuit ypok «B3aumozaelicTBue HEpBHOM U I'yMOPaIbHON PETYIISILIUN»
NuauBuayanbHoe pa3BUTHE OPraHU3Ma
63 JKvizHeHHbIe IMKIIBI OpraHn3MoB. PasMHOKeHHE 1os1oBoe U Oecrionoe. My»Kckasi U )KeHCKas MTOJIOBbIE CUCTEMBI
64 PasButHe 3apoapia u mioga. bepemeHHOCT M posbl. 3aKOH MHIMBUYaIbHOTO pa3BUTHUSA. BnusHue
HapKOTEHHBIX BEILECTB HA Pa3BUTHE YEIIOBEKA.
65 HacnenctBennbie, BpoxAEHHBIE, TTEPEAAIONTNECS TTOJIOBBIM MTyTEM 3a00JIeBaHUs, UX MPOPUTAKTUKA.
66 Pa3Butne pedénkanocie poxxaeHus. CTaHOBICHHE TUYHOCTH. TeMIepaMeHT U XapakTep.




7(5) OCo0EHHOCTH KJIETOYHOTO CTPOSHHS OPraHU3MOB. BUpYCHI. 1
8(6) JlaGopaTopnas padora Ne 1 «CtpocHHE KIETOK. 1
9(7) OOMeH BelecTB U MPEBpAIICHUS YHEPTUHU B KileTke. DOTOCHHTES. 1
10(8) BuocunTes 6enkoB. 1
11(9) Perymnsnus nporeccoB )KU3HEACATEIBHOCTH B KIIETKE. 1
67 [ToBTOpHTENBHO-00001arOINI ypOK. IToroBast KoHTpoIbHas paboTa
68 AHann3 KOHTPOJIbHOU paboThl. MHTEpechl, CKIIOHHOCTH, CIIOCOOHOCTU. BBIOOp KU3HEHHOTO ITYTH.
[IpomMexyTouHas arTectanus. AHAJIU3 TeKyllel ycneBaeMoCTH
Bcero 3a ron 68
9 knacc

BBenenue. buoJsiorusi B cucreme HayK 2
1 buonorus xak Hayka. 1
2 MeTtoapl OHOJIOTHYECKUX UCCIIENOBaHNI. 3HaueHHEe OMOIOTUH. 1
I'naBa 1. OCHOBBI HUTOJIOTHH — HAYKA 0 KJIETKe 10
3(1) Llutosorust — HayKa O KJIETKE. 1
4(2) Knerounas Teopus. 1
5(3) XUMUYECKUH COCTaB KIICTKH. 1
6(4) CTtpocHHE KICTKH. 1
12(10) | O6odmawmuii ypokiio riaaBe «OCHOBBI IIUTOJOTUU — HAYKa O KIIETKE. 1
I'masa 2. PasMHOKeHHe M HHAMBHAYAJIbHOE PAa3BUTHE (OHTOI'€HE3) OPraHU3MOB 5)
13(1) ®dopMBbI pa3MHOKEHUST OpraHu3MoB. becronoe pasMHoxkeHre. MUTO3. 1
14(2) [TonoBoe pazmHOkeHHe. Meiio3. 1
15(3) WNuauBuayanbHOE pa3BuTHe Opranu3Ma (OHTOTCHE3). 1
16(4) Bnusinue hakTopoB BHEIIHEH Cpe/ibl Ha OHTOTEHE3. 1
17(5) O0o00mamuii ypokro riase «Pa3MHOXKeHNE ¥ HHAUBHUIyaTbHOE pa3BUTHE (OHTOTEHE3). 1




T'nmaBa 3. OcCHOBBI reHETHKH

[EEN
o

18(1) ['eHeTrKa KaK OTpaciab OMOJOTUYECKON HAYKHU. 1
19(2) Mertoabl uccienoBaHus HaciaeACTBEHHOCTH. DEeHOTHUI U TEHOTHIL. 1
20(3) 3aKOHOMEPHOCTH HACJICOBAHMS. 1
21(4) Pemienne reneTHYecKux 3a1ad. 1
22(5) IIpakTnyeckas padora Ne 1 «Penienne reHeTHUECKUX 3a7]a4 HA MOHOTUOPUIHOE CKPEIIMBAHUEY. 1
23(6) XpoMOCOMHast TEOpHs HACIeACTBEHHOCTH. | eHeTHKa 1ona. 1
24(7) OcHoBHbIE (HOPMBI U3MEHYUBOCTH. [ eHOTUIIMYECKas N3MEHYHBOCTD. 1
25(8) KomOuHaTHBHAs H3MEHYHNBOCTb. 1
26(9) deHoTHNMYECKass N3MEHUYNBOCTh. JIabopaTopHasi padora Ne 2 «M3ydenue GpeHoTunoB pacrenuii. U3yuenue 1
MOIM(PUKAITMOHHON U3MEHUMBOCTH U ITIOCTPOEHHUE BAPUALIMOHHON KPUBOI».
27(10) | O6ob6marmmii ypokrio riaBe «OCHOBBI TCHETUKN Y. 1
I'naBa 4. I'eneTnka 4esoBeka 3
28(1) Mertoasl u3yueHus HacaeACTBEHHOCTH uenoBeka. [IpakTuueckas padora Ne 2 «CocTtaBieHre poI0CIOBHBIX Y. 1
29(2) ['eHOTHII ¥ 3I0POBHE YEIOBEKA. 1
30(3) O0o0maromuii ypokrio riase «['€HeTHKa YEI0BEKAY. 1
I'maBa 5. OcHOBBI ceJIEKIIHHA H OMOTEXHOJIOTHH 3
31(2) OCHOBBI CEJICKIIHH. 1
32(2) JocTrxeHns MUPOBOU U OTE€UECTBEHHOM CENIEKIINH. 1
33(3) BroTexHoNorns: JOCTHKEHHS U TIEPCTIEKTHBEI PAa3BUTHSL. 1
I'naBa 6. IBoIIOLIMOHHOE YUeHH e 15
34(1) Yuenue 00 3BOJIOIUH OPraHUYECKOTO MHUPA. 1
35(2) OBoonronHas teopus Y.J[apsuna. 1




36(3) Buna. Kpurepuu Buja. 1
37(4) [TomynsuoHHas CTpyKTypa BHA. 1
38(5) BumoobpaszoBanue. 1
39(6) ®dopmbI BHI000pa30BaHHS. 1
40(7) O06001IeHe MaTepHAJIAIIO TEMaM «Y YeHHE 00 IBOJIFOIIMU OpraHndeckoro mupa. Bua. Kpurepuu Buaa. 1
Bunoo6paszoBanue.
41(8) boprba 3a cymecTBOBaHHE M €CTECTBEHHBIN OTOOP — IBHIKYIITUECS CHUITBI YBOJTIOIIUU. 1
42(9) EcrecTBenHsbI# 0TOOD. 1
43(10) Anantanus Kak pe3yibTaT €eCTECTBEHHOTO 0TOOpa. 1
44(11) B3aumonpucnoco61eHHOCTh BUIOB KaK Pe3yabTaT ICHCTBUS €CTECTBEHHOTO 0TOOpA. 1
45(12) JladopaTopnasi padora Ne 3 «/3yueHne npucnocoOJICHHOCTH OPTaHU3MOB K Cpeie OOUTaAHUS. 1
46(13) Ypok cemunap «CoBpeMeHHbIE TPOOIEMBI TEOPUH IBOJIOLIUN. 1
47(14) Ypok cemunap «CoBpeMeHHbIe TPOOIEMbl TEOPUH 3BOIIONNH. DBotonnoHHas Teopus XK.b. Jlamapkay. 1
48(15) | O6o6menne MaTepuasIano riaBe « DBOIIOIUOHHOE YUCHHUEY. 1
I'naBa 7. Bo3HMKHOBeHMe M pa3BUTHeE KU3HU Ha 3emJie 4
49(1) B3ruisiibl, ruoTe3pl ¥ TEOPUU O IPOUCXOKICHUH )KU3HHU. 1
50(2) OpranuuecKuii MUp Kak pe3yJibTaT IBOJIOLUH. 1
51(3) HcTopust pa3BUTHSI OPraHUIECKOTO MHPA. 1
52(4) Ypoxk-cemunap «lIpoucxoxaeHue U pa3BUTUE KU3HUA HA 3eMIIE. 1
I'naBa 8. B3auMocBsi3u OpraHu3MoB M OKpY:Karouei cpeabl 16
53(1) Dkonorus Kak Hayka. JlabopaTopHasi padora Ne 4 «/3ydeHue npucrnocoOIeHni OpraHu3MOB K ONpeneIeHHON 1
cpenie ooutanus (Ha KOHKPETHBIX TIPUMEPAX )».
54(2) Bnusinue sxonornyeckux paktopos Ha opranu3Mel. JlaGoparopuas padora Ne 5 «CtpoeHune pacTeHuil B CBA3H € 1
YCIIOBUSMU YKH3HI.
55(3) Oxonorndeckas Huua. Jlaboparopuas padora Ne 6 «Onucanue 3K0JI0rMUE€CKOM HUILIA OPTraHu3May. 1
56(4) Crpykrypa nonynsauuil. Tursl B3anMonelicTBrs NOMysAnui pa3Hbeix BUJoB. IIpakTudyeckasapadora Ne 3 1
«BpIgBIIeHNE TUIIOB B3aUMOJICHCTBUS MOMYIALUNA Pa3HBIX BUAOB B KOHKPETHON HKOCHCTEME.
57(5) OKkocucTeMHas opranusanus npupoasl. KomnoneHTs! 3kocucteM. CTpyKTypa SKOCHUCTEM. 1
58(6) [Totok sHepruu u numiessie nenu. [ipakTudyeckas padora Ne 4 «CocraBieHue cxeM Mepeiadn BEIIeCTB U SJHEPTUU 1

(ereid muTaHUS ).




59-60

HckyccTBennsle skocucteMsl. JlabopaTopHasi padora Ne 7 «BrplsiBlieHHE NUIIEBBIX LIENIEH B UCKYCCTBEHHOMN

(7-8) IKOCHCTEME Ha IPUMEPE aKBaApUyMay.
DKOJIOTHYECKHE TPOOIIEMbI COBPEMEHHOCTH.
61-62 Hrorosasi kondepenuus «B3auMocBsa31 OpraHu3MOB U OKPYXKAIOLIEH cpeabl». 3allnuTa 3K0J0THYECKOro
(9-10) POCKTA.
O06o0maromuii ypokro riase 8 «B3anMocBsA31 OpraHU3MOB U OKPYKAIOLIEN CPEIbD».
63-64 [ToBTopenue no rinaBe «OCHOBBI IUTOJIOTUN — HAYKH O KIETKEY.




(11-12) | I[oBTopenue mo riaaBe «OCHOBBI TCHETHKH 1
65(13) IToBTrOpenue no rnase «Pa3MHOXEHUE U UHIUBUALYAIILHOE PA3BUTHE OPTAHU3MOB). 1
66(14) | Ixckypeusi «McTopus pa3BUTHS KU3HU Ha 3eMiie» (IoceleHne OnOINOTEKN). 1
67-68 Ikckypeusi «Ce30HHBIE U3BMEHEHUS B )KUBOW TIPUPOJICH. 1
(1516) | Ipomexyrounas arrecranmus. KourponsHas paGota 1
IIpumenenue ob6opynoBanus HeHTpa «Touka pocTa» HA ypokax 0MOJI0IrMH, HAJIA00PATOPHBIX
U NpaKTHYeCKHX padorax B S, 6,7, 8, 9 kiaccax
5 KiIace
OcHOBHBIE ~ BHIBl  JesrenbHOCTH [Mcronb3oBanue
LleneBas yctanoBka  [Kous-Bo
Ne ni/m Tema Copnepxanue 00y4JaloIIMXCs Ha YpOKe/BHEYpOUHOM (000pYyIOBaHUE
ypoKa 4acoB
3aHATHU
1 . buonorus — Hayka o kxuBoM Mupe (8 u)

1 [Metonsl uzyuenus |Mcnonb3oBaHnue OOBICHSTD 1 YMenue pabotats ¢ 1abopaTopHbiM  [MUKpPOCKOIT
’KUBBIXOPTaHU3MOB: |yBEIHYHTEIBHBIX Ha3HAYCHUE 000pY/I0BAaHUEM, YBEIMYUTEIBHBIMU  (CBETOBOM,
HaOJI0ICHNE, prOOpoOB IpH [YBEJIMUUTEIbHBIX npubopamu. M3yuats ycTpoiicTBO 1 pOBOIL
M3MCPCHHC, M3Y4CHHN 00BEKTOB prOOPOB. MUKPOCKOIIA ¥ COOJII01aTh IIpaBMiIa
;chepHMeHT' PKUBOM  HIPHPOJIBI. Paznuuarh pyqHyO 1 paboThl C MUKPOCKOIIOM.

aboparopHast
5 P N pl Y BETMYHUTE bHBIC [ITATUBHYIO JIYIIBI, CpaBHMBATh yBEIMUEHHE JTYIIbl U
o .
pIiI oTa A9 PHOOPBI: JIYIIBI 3HATh BEIUYUHY MUKPOCKOTIA.
«M3yuenne
> pyAHad, MTaTHBHa, [OTYHacMOTo € 1X [TonyyaTh HaBBIKH  pabOTHI ¢
[yCTpOUCTBA MHKPOCKOII. MOMOIIIBIO
yBeTHUHTEBHBX |y e MHUKPOCKOIIOM TP U3y4YCHUH
pHGOPOB» - YK Y ' TOTOBBIX MUKPOIIPENapaToB.
A. Bat Jlesenryk. Hactu Cob6unronaTh paBuia paboTHI B
MHUKPOCKOTIA. KaOHMHeTe, oOpamieHust ¢
Mukponpenapar. 1abopaTopHBIM 000PYI0BAHUEM
[TpaBuna paboTel ¢
MHKPOCKOTIOM.




Kiierounoe CTpoeHue KIETKH. BbISBIATH 4acTh YMmeHune paboTtaTh ¢ 1a00paTOPHBIM Muxkpockon
CTpOCHHE TkaHu KJIETKU HA PUCYHKaX 000pyI0BaHUEM, YBEIIUIUTEIBHBIMA  [IU(DPOBOIA,
OpraHU3MOB. KieTouHoe — cTpoeHHe yaeOHUKa, npubopamu. HabmonaTs yactu u MUKpOIpenaparsbl
MH0r006pa3He KIBEIX XapaKTCPU30BaATh UX OpTraHOUIbI KJIIETKU Ha TOTOBBIX
KJIETOK. MeToabl 3HAYCHUE.
OpraHU3MOB. . MUKpOTIpenaparax 1moj MajabiM U
M3YICHUA KUBbIX paBHUBATH OOJIBIIINM YBEJIHUYEHHEM MUKPOCKOIIA
) Knerka. YacTu KIeTKH yB p

OpTaHU3MOB: PKUBOTHYIO U M OIMUCEIBATE HX.

1 MX Ha3HAYEHMUE.
HaOJII0/ICHHE, PaCTUTCIIbHYIO Pa3nuyarh OTAeIbHBIC KIETKH,
U3MEpPEHUE, [lonaTHe o TKaHm. KJICTKH, HAXOIUTb BXOISIIIIIC

TkaHu KUBOTHBIXH

[pacTeHUM.
AKCIIEPUMEHT x QyHKINU. YEepTHI UX CXOJCTBA U B COCTaB TKaHMU.
JlaGopatopHas [pa3Iu4us. O6001aTh U GUKCUPOBATH
pabota Ne 2 Paznuyath TKaHU pe3ynbTaThl HAOMIOIEHUH, J1e1aTh
«3HAKOMCTBO C PKHUBOTHBIX 5 BBIBOJIBL.
KICTKaMH PacTCHUU Ha Cobmnronate npaBuiia paboThl B
pacTCHUM) PUCYHKaxX y4eOHHKa, KaOuHEeTe OMOJIOTHH, OOPALIIEHUS C

XapaKTepU30BaTh HX
CTpOCHHE,
OOBICHITH Ux

b yHKIIIH.

1abopaTopHbIM 000pyI0BaHHEM




4  |baktepun.
MHuoroo6pasue
OakTepuit

baktepun: cTtpoeHue u
PKU3HEACSTEIbHOCTD.
baktepun —
[PUMHUTHBHbBIE
0JIHOKJICTOYHbBIE
opranu3mel. CTpoeHue
OakTepuii. PasmHoxeHHE
OaKTepuil JeICHHEM
KJICTKW HaJ/IBOE.
bakrepun kak camas
TIPEBHSS

XapakTepru3oBaTh
0COOECHHOCTH

CTPOCHHS OaKTEPHil.

OnuceiBaTh pa3HOOOpa3HbIe (OPMBI
OakTepHaIbHBIX KIETOK HA PUCYHKE
yaeOHHKA.

PazniuaTh MOHATHS: «aBTOTPO(EI»,

«reTePOTPOdBI», KITPOKAPUOTHI»,
«QYKapHOThD». XapaKTepU30BaTh
[IPOLIECCHI KUZHEAESATEIbHOCTH
OakTepun KaKk  MPOKApHUOT.
CpaBHUBATH U OLIEHUBATH POJIb

PaccmarpuBanue
OakTepuit Ha
TOTOBBIX
MUKpOTIpenaparax ¢
MCIIOJIb30BaHHUEM
dpoBoro
MUKpPOCKOIIA.
DJIEKTPOHHBIE
TaOJIHULIBI u
[1aKaThl.

3  |Ocobennoctu
XUMHYECKOT0
cocraBa JKUBBIX
OpPraHHU3MOB!
HEOpraHUYeCKue u
Opranunueckue
BEIIECTBA , UX POIIb

B
OpraHusme

XMMHUYECKUN COCTaB

KJIETKH. XUMHUECKUE
BEILECTBA KJIETKH.
Heoprannueckue
BEILIECTBA KIIETKH,  HX
3HAYEHUE IS KJIETKU U
OpraHusma.
Opranvyeckue BeecTBa
KJIETKH, UX 3HaYEHUE AJis
PKU3HA  OpraHusma |

KJIICTKH

PazaugaTh
HEOpPTaHWYECKUE U
OpraHHYECKUE
BEIIECTBA KIETKH,
MUHEPaJIbHbIC COJIH,
OOBACHATH UX
BHAYEHHE JJIs
OpraHu3Ma.

Halr01aTh JEMOHCTPAIIHUIO OMIBITOB
YUUTEIEeM, aHATU3UPOBAThH UX
PE3YJIBTATHI, JCJIaTh BBIBOIBI.
AHaIM3UPOBATH MIPEJICTABICHHYIO Ha
pUCYHKax ydyeOHHUKa HHPOPMAIIHIO O
pe3ysbTaTax OIbITa, padoTasl B ape
'YMeHnue paboraTth ¢ 1a00paTopHBIM
00opynoBaHuEM

2 . MHoroo0pasue »uBbIx opranu3mos (11 1)




rpyIina OpraHu3MoOB.
[Tpoueccol
PKI3HEIeATEIIbHOCTH
Oaktepuii. [lonstue 06
aBTOTpOdax u
rereporpodax,
MPOKAPUOTAX U
HYKapHOTax

OakTepHii-aBTOTPOOB "
OakTepuireTepoTpooB B MPUPOIE
YMeHue paboTarth ¢ J1ab0paToOpHbIM
000pyIOBaHUEM, YBEINYUTECIbHBIMU
pubdopamu.




Pacrenus.
MHuoroobpasue
pacTeHHUIA.
3HaueHue pacTeHUI
BIIPUPOJIC U )KU3HU
4yesI0BEKa

Pactenus.
[IpencraBienue o

hope.
OTIUYUTENBHOE
CBOWCTBO  PacCTCHMII.

Xnopoduit. 3HaueHue
(dhoTocuHTE3A.
CpaBHeHHE KJIETOK
pacTeHuil 1 OGaKTEePHid.
Jlenenue LapCcTBa
[PACTEHUN HAa TPYIIIBL
BOZOPOCIIH,

[[BETKOBBIE
(MOKpBITOCEMEHHBIE),
OJIOCEMEHHBIE, MXH,
[J1ayHBI, XBOIIH,
[AlTOPOTHUKH.
CtpoeHue pacTeHui.
Kopenb u mooer.
CiioeBuIIe BOAOPOCIEH.
OCHOBHBIE  pa3IUYHS
[MOKPBITO- CEMEHHBIX W
OJI0OCEMEHHBIX
[pacTEHUM. Pounb
[[BETKOBBIX PAcCTEHUU B
PKU3HU YeTIOBeKa

XapakTepru3oBaTh
TJIaBHbBIE MPU3HAKU
[pacCTEeHHIA.

Pa3nn4aTte YacTH ILBETKOBOTO
pacTeHus Ha pUCyHKe yuyeOHHUKa,
BBIJIBUTaTh MPEANIOIOKECHUSI 00

UX  (DYHKIHIX.
[[BETKOBBIC U

CpaBHuBaTh
rOJI0CEMEHHBIE
pacTeHus, XapaKTepUu30BaTh HX
CXOJICTBO U Pa3IUYusl.
XapakTepu30BaTh MXH, MATOPOTHHUKH,
XBOILH, JIAYHbI KaK CIIOPOBBIE
pacTeHus, OnpeaesaTh TEPMUH
«CIiopay.

BEISBISTP HAa pHCYHKE y4ueOHHKA
pa3IMars MEXy PACTCHHUSIMH Pa3HBIX
CUCTEMATUUYECKUX rpymm.
ConocTaBisTh CBOMCTBA
PaCTUTENBHON U OaKTepHUaIbLHOMN
KJIETOK, JIeNaTh

BEIBO/IBI.

XapakTepHu30BaTh 3HAUCHUE PACTCHUHN
Pa3HBIX CUCTEMATUYECKUX TPYIII B
PKU3HH YeJIOBEKa. Y MeHUe paboTath ¢
mabopaTOPHBIM 000opyI0BaHKEM,
VBEJIMYUTEIIBHBIMU TIPUOOpPaMH.

OOHapyxeHue

XJ10pOIIacCTOBB
KJIETKaX pacTeHUM
C MCIIOJIb30BaHUEM
11 (pPOBOTO
MUKPOCKOIIA.
DJIEKTPOHHBIE
TaOJIUIIBI u
[J1aKaThl.

JKuBoTHBEIE.
Ctpoenue

DKviBoTHBIE

Pacmioznasath
OJHOKJICTOYHBIX U

[Ipencrasnenue o dayne.

XapakTepu3oBaTb  IPOCTEUIINX IO

['OTOBUTH

pUCYHKaM y4eOHMKa, OTMCHIBATH MX

MUKpoIpenapar




KUBOTHBIX. OcoOenHoctr MHOTOKJIETOYHBIX pasiuuue, Ha3bIBaTh YaCTH UX TENA. |[KYJIbTYpPBI
MHuoroo6pasue PKMBOTHBIX. PKHUBOTHBIX HaA CpaBHHMBAThH CTpOCHHUE Tena aMEObI ¢ [ameO.
KUBOTHBIX, HX PONib [OXHOKICTOYHBIC n  pUCyHKax KJIETKOM DyKapuoT, IeJIaTh BEIBOALL.  (OOHApyKCHHE
B MHOTOKJICTOMHBIC yaeOHuKa. Ha3zsiBaTh MHOT'OKJICTOYHBIX  |OJAHOKJICTOYHBIX
OpPTraHU3MBI. Ponb ..
PUPOJC U XKU3HU P PKUBOTHBIX, H300paKEHHBIX PKHBOTHBIX
PKUBOTHBIX B IMPHUPOJIE =
YeIIOBEKa Ha PHCYHKE yUeGHHKA. (mpocTeiimux) B
1 JKU3HM 4YeJIOBEKa. BOLHOI cpese ©
Paznmuuath  6€CrO3BOHOYHBIX u
3aBHCHMOCTE ot M CII0JIb30BaHHEM
OKPY’Karo- IIEU Cpeabl II0O3BOHOYHBIX XMBOTHBIX. I_II/I(i)pOBOI‘O
OOBACHATH POJIb )KUBOTHBIX B )KH3HU MUKDOCKOIIA.
YEJIOBEKa U B IPUPOJIE. DJIEKTPOHHBIE
XapakTepu3oBaTh (JaKTOPHI HEXKUBOM  [TAOJHIIbI u
[IPUPO/IbI, OKA3bIBAIOIIME BIMSAHUE HA |[UIAKATHI.
PKU3HEIESITEIbHOCTh KUBOTHBIX
'YMeHue paboraTh ¢ 1a00paTOpHBIM
000pyI0BaHUEM, YBEIUYUTEIbHBIMU
npuOopamMu.
«Habmronenue 3a JlaGopaTopHas pabora  [[OTOBUTH HaOmronaTs 3a ABMYKEHUEM KXKUBOTHBIX, [ OTOBUTH
MCPCABNIKCHUCM Ne 3 MHKpOIIperiapar OTMCUYATh CKOPOCTb M HaIpaBJICHUC MHUKpOIIpCHapaT
PKHBOTHBIX) «Habmonenue 3a [KYJIBTYPbI MH(Yy30pUi. NIBU>KEHUS, CPABHUBATH NepeaBrkeHue KYJIbTYPbI
HepeIBIKEHHEM V3y4ath KnBbIe NBYX-Tpéx  ocobeil. ®opmymuposarsTHPY30PHL.
KMBOTHBIX» OPTaHU3MBI IO/ BHIBOJ O 3HAYCHWM  JBUOKeHmsis|13YIaTh KHBbIC
MUKPOCKOIIOM TIPH OpTaHU3MBI TI0]T
PKUBOTHBIX. DUKCHPOBATH PE3YNIHTATHI
MajioM YBEJTUUYEHUHU. N MHUKPOCKOIIOM
HaOmoneHuit B Tetpagu. CoOmonaTh
pu MajoMm
npaBuia  paboTel B KaOMHeTe,
YBEJIUYECHUH.
oOpareHus c J1abOPaTOPHEIM [y s o qaTh 33
000pyTOBaHUEM. NBMKEHHEM
YMeHue paboraTh ¢ 1a0OPATOPHBIM  hHKMBOTHBIX,

000pyIOBaHUEM, YBEININTEIHHBIMH
pubdopamu.




0TMEYaThb CKOPOCTb U
HaIpaBJICHUE
TIBUKCHUS,
CpaBHHUBATh
DJICKTPOHHBIE
TaOJIMIBI U TUTAKATHI.

MHuoroo6pasue
rpuOOB, UX pOJIb B
[IPUPOJIE U KU3HU
YeJI0BEKA.

Muoroob6pasue u
3HaueHue rpuooB.
CTpoeHHe NUIATOYHBIX
rpuOoB. [LnecHeBbIe
rpuOBbI, NX
WCIIOJIb30BaHUE B
3JIPaBOOXPaHCHUU
(arTHOMOTHK
[ICHULIAJUINH).
OOHOKIIETOYHBIE TPUOBI
— JIpoxcku. x
WCIIOJIb30BaHUE B
XJICOOTICUCHUH U
TTUBOBAPCHUMU.
Cpeqo0HbBIE U
STOBUTHIE TPUOBI.
[TpaBuna c6opa u
yrnoTpebaeHus rpuboB
B TIHIILY.
[TapasuTtrueckue rpuosl.
Ponb rpuboB B mpupoae
Y )KM3HH YeIOBeKa

XapakTeprus3oBaTh
CTPOCHHE HUISATTOYHBIX
rpudoB.

[UTACTHHYATBIE U TPyOUaThIe.
OnuCchIBaTh CTPOCHUE TIECHEBBIX
rpu0OB MO PUCYHKY YUYEOHHKA.
OOBSACHITH TEPMUHBI
«@QHTUOMOTUK» U IICHUIMUTHH.
Pacrio3HaBath  CheOOHBIE U
SITOBUTBIE TPpUOBI Ha TaONHIAX H
PUCYHKaxX yuyeOHHMKA. Y4acTBOBATh
B COBMECTHOM  0OCYXJIEHUU
mpaBui cOOpa W HCHOJb30BaHUS
rpuOoB.

OOBACHATH 3HAYCHHUE TPUOOB JIJIs
YEIIOBEKA U JIJISI IPUPO,IBI

[Toxpa3nenars NUISTOYHbIE TPUOBI HA

I"'0OTOBUTH
MUKpOTIpenapar
KYJIbTYPBI IPOXIKEH.
M3y4darh miiecHEBbIC
rprOBI TIO]T
MHUKPOCKOIIOM TTPH
MaJIOM yBETMYCHHUH Ha
FOTOBBIX 11\
MUKpOIIpenaparax.
DJIEKTPOHHBIC TaOIUIIBI
Y IUTAKAThI.

3. Kusub opranu3moB Ha mianete 3ems (7 4)




9 |BnusHue JKOJIOTHYECKHE Pa3zmuyars MOHATHS 1 M3yuuth  gedictBue  pasznuuHbX [Lludposas
HKOJIOTHYECKUX (akTOpHI Cpebl. K(QKOJIOTUYECKUI1 (akTopoB cpexnbl (CBET, BIAXKHOCTH, [1abopaTopus o
¢daxTopoB Ha Y cnoBusl, BAUSIOIUE  [(haKTop», TeMIiepaTypa) Ha  OPraHM3Mbl, PKOJIOrHH (HaTYHK
OpTraHU3MBI Ha «hakrop MPUBOAUTH TPUMEPHI COOCTBEHHBIX |0CBEIIEHHOCTH,

PKU3Hb OPraHU3MOB B HEKUBOU MTPUPOIBI», HAOJIFOICHUH . ApryMEHTHPOBATh |graxHOCTH U
npupoje, —l«paxrop SKUBOI JIeSTEIBHOCTD YENIOBEKA B MPHPOJC remmepaTypsl)
HKOJIOTMUYECKUE [PUPOBL», KaK AHTPOIIOTEHHBIN dakrop
(haxTopEI CPeIbL. aHTPONOTEHHBIN Brinonnenue nabopaTopHOi
DaxTopbl HEKUBOH (hakTopy. paboThL.
IIPUPOJEL, (hakTOpEl [XapakTepu3oBath
KABOM  TIPUPOJIBL | |neficTBHE Ppa3IMYHBIX
QHTPOIIOTEHHBIC. (baKTopoB cpedsl Ha
[Iprmepsr OpraHU3MBl,
PKOJIOTMUYECKUX [PUBOIUTH TIPHMEPHI
(haxropos COOCTBEHHBIX
HaOJIFO NEHUIA.
6 knacc
Ne i/t Tema Copnepxanue [leneBas yctanoBka [KomBo  |OcHOBHBIE BUIBI JeSATeNbHOCTU [Mcronb3oBaHHe
ypoKa JacoB 00yJaroImuxcs Ha o0opynoBaHUE
YPOKe/BHEYPOUHOM 3aHITHH
1. Hayka o pactenusix — Ooranuka (4 1)

1 [Kuerounoe KitleTrouHoe cTpoeHue Ctpoenue 1 [TpuBoaUTH npuMepsl  [MHKPOCKOI
CTpoeHue pactenuii. CBOIiCTBa  |[paCTUTENIBHOM OJTHOKJIETOYHBIX u  |[UuQpOoBOH,
OpPTraHU3MOB. pacTUTEeNbHOU KJICTKH: MHOTOKJIETOYHBIX pacTeHHil.  [MUKpompenapaTsl
KneTku pacTeHuil.  [KJIETKH. KJIETOYHAs PaznuuaTh u Ha3bIBaTh

CTEHKA, Ao, OpPTraHOU/IbI KJIETOK PACTEHUH.
[IUTOILIA3Ma,
BaKYyOJIH,




[TonoBoe Kietka kak [JIACTU/IBL. XapakTepu3oBaTh OCHOBHBIE
pa3MHOKEHHUE. OCHOBHast JKuzHenesTenbHOCTh [IPOLIECCHI KU3HEACATENIbHOCTH
Pocr u passutue CTPYKTYypHas KJICTKH. KJICTKH.
OpPraHHU3MOB €MHHIIA PACTCHUSI. JleneHne KISTKH. O06o0mares 3HaHUS W JelaTh
KileTka Kak 5KuBas BBIBOJIBI O B3aUMOCBSI3U PabOThHI
crcTeMa. BCEX YaCTeil KIETKH.
OCOBEeHHOCTH BbIABIAT  OTJIWYUTENbHBIC
pacTure JIbHOUN [IPU3HAKHA paCTHTeHBHOﬁ KIJICTKU
KJIETKU YMeHune pabortartb c
1abopaTOpHBIM 000PYIOBaHHEM,
VBEIIMUUTEIILHBIMUTIPUOOpAMHU.
Knerku, Tkanu u [TkaHu pacTeHUi. [ToHsiTHE O TKAHU Ornpenenatb MOHATUE «TKAHbY. MuKpocKoI
opraubl pacrenuii. [[loHsTHe 0 pacTeHUH. Bunbl XapakTepu30BaTh  OCOOCHHOCTU [TU(POBOI,
OTnu4uTeNnbHbIC TKaHHU PACTCHUH. |rxapeii: CTpoeHUS ¥ (PYHKUMHM TKaHEH [MUKpoOIpenaparsl
NPU3HAKK  JKMBBIX Bujer TaHEH: OCHOBHasl, pacTeHu. VYcraHaBauBarh
OPraHM3MOB OCHOBHaA, [1OKPOBHaS, B3aMMOCBSA3b CTPOEHUS U (PYHKIMI
MOKPOBHAA, .
MPOBOSIIA, MPOBOISAILAs, TKAHCH. §
MEXAHIUCCKAS. MEXaHUYEeCKas. OOBbsACHATP 3HAUYEHHE TKaHEH B
Tpuamsst osiBreH s IPAYNHBL IO BICHAS JKU3HU PACTEHUS.
R TKaHEH. O06001maTe U CUCTEMATU3UPOBATH

O0o001IeHE U

CHUCTEMaTU3aIus
3HAHMU 110 MaTepraiam
TEMBI «Hayka 0

pacTeHUAX —

OOoTaHMKaY.

Pacrenne xak

IICIOCTHRIN
SKUBOM

OpraHu3M,
COCTOSIINN U3
KJIETOK M TKaHEH.

3HaHHUA 110 TCMC, ACJIaTh BBIBO/BI.
OtBeuyaTh Ha HUTOT'OBEIC BOIIPOCHI
TCMBI, BBIIIOJIHATH 3aJaHUA

2 . Oprausbl pacteHuii (8 )




Cewmsi, ero ctpoeHue
W 3HAYECHUE

Cemsi Kak
Pa3MHOKEHUs
pacTeHHUIA.

opras

3HayeHne ceMsIH

B IIPUPOJIC U )KU3HH
yeloBeKa
JlaGopaTopHnas pabota
Ne 1

«CTpoeHne ceMeH!
bacom»

CTtpoeHue CEMEHH:
KOXYpa,

3apObILI,
PHIOCIEPM,

cemsnonu. CtpoeHue
3apoJIbIllla PACTEHHUS.
JBy10J1IbHBIE u
0JIHO/I0JIbHbBIE
pacTeHus.

[IpopacTanue cemsiH.

OOBICHATE
IPUPO/IC.
(GYHKIUU YacTel CEMEHH.
OnuchIBaTh CTPOCHUE 3aPO/IbIIIa

poJIb ceMSIH B
XapakTepu3oBaTh

pacTeHwusl.
Y cTaHaBIMBaTh CXOJICTBO
OpOpOCTKa € 3apoIbIIIeM

CCMCHU. OnuceBaTh cTaun

npopacTaHus

PaGota
«CTtpoeHue
ceMeHHU (Hacomm
[{udposas
mabGopaTopus 1Mo
PKOJIOTHH
(maTumk
OCBEILIEHHOCTH,




[IpopocTok,
0COOEHHOCTH
CTPOCHHSI.

€ro

CeMsH. BBISBIATH OTIIMYUTEIILHBIE
MPU3HAKA CEMSIH JBYJOJBHBIX |
OJTHOJTOJILHBIX PACTECHUIA.
Vcrionb3oBath  MH(DOpMAIIMOHHBIE
pecypchl TUTST MOJITOTOBKH
COOOIIEHUSI O POJIH CEMSH B )KH3HU
YeJI0BEKa.

[TpoBOIUTH HaOJTFOICHUS,
(bUKCUpOBATh WX PE3yJIbTAThI BO
BpEeMsl BBIITOJIHEHHSI JTa00paTOPHOi
pabotel. CoOmomate  mpaBuia
paboThl B KaOWHETE, 0OpaIIeHus C
1abopaToOpHBEIM  000PYIOBaHHEM
'YMeHue paboTath ¢ 1a00paTOPHBIM
000pyI0BaHUEM,

YBEJIMUUTEIbHBIMU IPUOOpaMH.

BJIA)KHOCTHU U

TEeMIICPaTYpBhI).

DJIEKTPOHHBIE
Ta0JIAIIBI
[JIaKAThI.

n




YV ci1oBUSA
MpOpacTaHus CEMsTH

3Ha4YeHHE BOJIbI U BO3yXa
IJ1s1 IpOpacTaHusi CEMSIH.
3anacHbie
BEILECTBA CEMEHH.
TeMneparypHble  yCIOBUSA
rpopactanust ceMmsiH. Pouib
cBera. Cpoku moceBa ceMsiH

IUTATCIIBHBIC

M3yunth
3amnacHBIX
MMUTATEIIHbHBIX
BEIIIECTB CEMCHHU.
TemneparypHbie
YCIIOBUSI
[popacTaHus
cemsiH. Poib
CBETA.

poJIb

XapakTepru3oBaTb poJib BOABI M
BO31yXa B IPOPACTaHWUU CEMSH.
OOBACHATP 3HAUYCHHE 3aMACHBIX
MUTATEJIbHBIX BEIIIECTB B
[POpPACTaHUU CEMSH.

OOBACHATD
[popacTaHus
TEMIIEPATYPHBIX
[IporHo3upoBaTh  CpPOKHU
CEMSTH OTICIIBHBIX KYIbTYD.
YMmeHue paboTarthb c
1abopaToOpHBIM  00OpYyIOBAaHUEM,
YBEJIMYUTEIBHBIMU PUOOpamMH.

3aBUCUMOCTh
CeMsIH oT
YCIOBUU.

I10CEBA

Pabora «¥YcioBus
[POpaCTaHUS
CEMSTH».
S3HaueHUE BOIbBI U
BO31yXa JIs
[POpaCTaHUS
CEMSIH.
[{udposas
nmaGopaTopust 1Mo
HKOJIOTHH
(maTumk
OCBEIIEHHOCTH,
BIQKHOCTH U
TEeMIICPATYPBhI).
JJEKTPOHHBIE
TaOJIUIBI K
[JTAKaTHI.




Kopens, ero
CTPOCHHE U
3HAUYCHHE

TUIBI KOPHEBBIX CUCTEM
[paCTEHUM. Crpoenue
KOPHSI — 30HbI KOPHSI:
KOHYC HapacTaHMUs,
BCACBIBaHUSI, IPOBEJCHUS,
neneHus, pocra. Poct
KOPHS1, TEOTPOITH3M.
Bugon3MeHeHUs1 KOpHEH.

3HadeHue

KOpHEH B
pUpPOJIE.

JlaGopaTopHas pabota
Ne 2

«CTpoeHue KOpHs
MIPOPOCTKA»

MN3yunth
BHEIIIHEE u
BHYTpPEHHEE
CTpOEHHE KOPHS

Paznmuyath M OMNpENeNaTh THIIbI
KOPHEBBIX CHCTEM Ha PHUCYHKaX,
repOapHbIX AK3EMILISIpax,
HATypaJIbHBIX 00bEKTAX.

HazbIBaTh 4acTH KOPHSI.

Y cTaHaBiIMBaTh B3alMOCBS3b
cTpoeHHss ¥ (YHKIOMHA dYacTel
KopHs. OOBACHATH OCOOECHHOCTH
pocta KOPHSIL. [TpoBoauTh
HAOMIO/ICHUST 32 M3MEHEHHUSIMH B
BEPXYLIEYHOM 4YacTU KOpPHS B
MEPHOJ] POCTA.

XapakTepu3oBaTh 3HAUCHUE
BUJOM3MEHEHHBIX ~ KOpHEH  JuIs
pactenuii. [IpoBoauTh HAOIIOICHUS
1 (UKCUPOBATH UX PE3yJbTaTHl BO
BpEMS BBITIOJIHEHUS JIA0OPATOPHOM
paboTHI.

CoOmronaTh mpaBuiia paboThl B
KaOuHeTe, 0OpaleHus ¢
11a00pPaTOPHBIM 000PYI0BAaHUEM
YmeHue paboTartb C
1abopaToOpHBEIM  00OpPYIOBaHUEM,
VBEJIMYUTENBHBIMU TPUOOpaMH.

MUuKpocKoI

11 (pOBOH,
MUKpOIpenaparhbl
. DNEKTPOHHBIE
Ta0JIUIIBI 1
[J1aKaThl.




JIucr, ero cTpoeH u
3HA4YCHUE

Jluct, ero ctpoeHue u
BHAUYECHHE

Bremnee CTpOEHHE
ITHACTA. Buyrpenuee
CTpoeHuE JucTa. Turbl

PKHJTKOBAHHMSI JINCTHEB.
Ctpoenue u

(YHKIMH YCTBHII.
3HaYCHUE JIUCTA JJIs

pacTeHus:
(doTocuHTE3, HCMIApEeHue,
razoooMmeH. JIucromaz, ero
POJIb B JKU3HU PACTCHUS.
Bugon3MeHeHHs JTHCTHEB

113y4uTh BHEILIIHEE U
BHYTpPCHHEE
CTPOCHMUE JIUCTA.

OmnpenensaTh yacTh JHCTa Ha
repOapHbIX
PHUCYHKaXx.
Pa3nn4arh MpOCTHIE U CII0XKHBIC

AK3EMILIIPAX,

JIACThSL. XapakTepus3oBaTh
BHYTPEHHEE CTPOCHHUE JIHCTA, €r0
JACTH.

Y cTaHaBIMBAThH B3alMOCBSA3b
CTpOCHUS ¥ (PYHKIUI JTHCTA.
XapakTepu30BaTh BUIOM3MEHEHHS
JIMCTHEB PACTCHUI

YMeHue paboratb c
mabopaTopHBIM  000PYAOBaHUEM,

YBEJIMUUTEIbHBIMU IPUOOpaMH.

Mukpockor
11 (POBOH,
MUKPOTIPENapaThI .
Buyrpenne
€ CTPOCHHUE JIUCTA.
DJICKTPOHHBIE
TaOJIUIIBI u
MJ1aKaThl.




Crebenb,
CTPOCHHE H
3HAYECHUE

€ro

Ctebenb, ero CTPOCHHE U

SHAYCHHC

JlaGopaTopHnast pabota Ne 4

«BHemHee  cTpoeHHe
KOpHEBHINA,  KIyOHS,
ITyKOBHIIBI»

M3yuuth
BHEIIIHEE

CTpOCHHE CTEOJIS.

Trmel crelIei.
BuyTpenHee
CTpOCHHE  CTeOJIA.
OyHKIIMKA  CTEOJIA.
BunousmeneHus
cTedis y
HaI3€MHBIX 5
[MO13€MHBIX
moOeros.

OnuchIBaTh BHEIIHEE CTPOCHHE
cTeOs, MIPUBOJIUTH
PUMEPBI Pa3JINYHBIX THIIOB
cTebneit.
Ha3piBaTh BHYTpEHHHE 4YacTH
cTeOJIs1 pacTeHU U UX QYHKIIHUH.
Ornpenensrtob BUJIOM3MEHEHUS
HAI3EMHBIX u MOJI36MHBIX
mo0eroB Ha pPUCYHKaX,
dboTorpadusx, HATypaJIbHBIX
00BeKTax.
3yuaTh ¥ ONUCHIBATH CTPOCHUE
[MOJI3EMHBIX IT0OETOB, OTMEUATh MX

pasinyus.
duKcUpOBaTHPE3YIILTATHI
MCCJIETOBAHUM. Co0ronaThb

paBuia padOThl B KaOMHETE,
oOpareHus ¢
1a00paTOpHBIM

000pyI0BaHUEM

MuKkpockor
111 GpoBoii,
MUKpOIIpEnapaThl .
«Ctebenb
OJIHO/IOJIbHBIX U
TTBY10JIBHBIX
[pacTeHUI»
DJIEKTPOHHBIE
TaOJIUIBI U
MJ1aKaThl.

3 . OCHOBHBIE MTPOIIECCHI KUZHENEATEIBHOCTH pacTeHui (6 4)




MuHepaibHOE
MUTAaHUE PACTEHUI
1 3HaYCHHE BOJIbI

MuHepanpHOE  NMTAHUE
pacTeHUH W 3HAYCHUE
BOJIbI

Bona kakHeoOXxoaumoe
YCIIOBUE MHHEPAIbHOIO
(MOYBEHHOT0) MUTAHHMS.
l13B1€UeHNE PACTEHUEM U3
[1OYBbI PACTBOPEHHBIX B
BOJIC MUHEPAJIbHBIX COJICH.
DyHKIUA KOPHEBBIX
BOJIOCKOB.

ITepemenienue BOIbI

u MUHEPATBHBIX
BEIICCTB 1o

pacTeHuto. 3HaueHUE

MUHEPAIILHOTO
(moYBEHHOT0) [IUTaHUS.
Tunsl ynoOpeHuil u ux poJib
B )KM3HU PACTCHUSI.
JKOJIOTUYECKHE IPYIIIIbI

pacTeHui 1o
OTHOILIECHHIO
K BOJIC

'YcTaHaBIuBaTh
B3aMMOCBSI3b
[MOYBEHHOT'O MUTAHHUS
[pacTeHUM U YCIOBUUI
BHEIIIHEH CpEIbl.

OOBICHATH POJIb KOPHEBBIX
BOJIOCKOB B MeXaHHU3Me
[MOYBCHHOT'O IMUTAHMS.
OO60CHOBBIBATH POJIH TOYBEHHOTO
MATAHUS B )KU3HU PACTCHHM.
CpaBHMBATh U pa3INyaTh COCTaB U
3HAYCHHE OpPraHUYECKUX

¥ MUHEPAJIbHBIX YI0OpCHHIA
7151 PACTECHUIA.

Hcnonp3oBaTh
WH(pOpMaIMOHHBIE PECYPCHI IS
MMOATOTOBKU MPE3CHTALIMH MPOEKTa
0 MPUCTIOCOOJIEHHOCTH K BOJIE
[PACTEHHUI pa3HBIX
PKOJIOTUYECKUX TPYII

[{udposas
nmabopaTopusi o

HKOJIOTHH (TaTYHK
BIIAYKHOCTH,
OCBEIIIEHHOCTH)




BosayiiHoe
MATaHUE PACTCHUI
— ¢oTocuHTE3

Bo3ayuHoe MUTaHNE
pacteHuii — ¢oTocuHTE3
YcnoBus o0pa3oBaHUs
OpPraHUYeCKUX BEIIECTB B
[pacTEHUHU. 3enénnle
[pacTeHus1 — aBTOTPOPBHI.

['ereporpodsl KaK
noTpeduTenu TOTOBBIX
OPraHUYECKHUX  BEIIECTB.

3HaueHue (GOTOCHHTE3a B
pUPOJIC

XapakTepu3oBaTh
yCIIOBUS,
HEOOXOAUMBIE IS
BO3TyIITHOTO
[ATaHUS PACTECHUMN.
OOBSACHATH  pOJb
3EJIEHBIX JINCTHEB B
dboTocuHTE3E.

[TpuBOANUTE TIPUMEPHI OPTaHU3MOB
— aBTOTPOGOB M TEeTepoTPO(dOB,
HAXOJUTh Pa3jIMyusl B UX IMUTAHHH.
OOOCHOBBIBATH KOCMHUYECKYIO POJTh
3eNEHBIX pacTeHuil. Mcronp30BaTh
MH(POPMALIMOHHBIE PECypChl IS
MOJTOTOBKH COOOIICHHUS O POJIK
¢doTrocuHTe3a Ha HalIeH IUIaHeTe
BEITIOTHSATH HaOIIOACHUS "
M3MEpEHUs

[{udposas
nmabopaTopusl o

HKOJIOTHH (IaTYUK
YIIIEKKCIIOTO Ta3a
U KHUCIIOPOJ1a)
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JIpixaHue u 0OMeH
BEIIICCTB Y
[pacTeHUU

J{pIxanue u

0OMEH BEIIEeCTB y
pactenuit Ponp npixanus B
PKH3HHU
CpaBHUTEIIbHAS
XapaKTEePUCTHKA
MPOLECCOB  JIbIXaHUS

pacTeHuil.

U GOoTOCHHTE3A.
OOMeH BEIECTB B

OpraHusme KaK
BAKHEUILINN [IpU3HAK
PKU3HMU.

B3anmocBA3p  MpoLEcCOB

NBIXaHUS ¥ POTOCHHTE3a

XapakTepru3oBaTh
CYILLHOCTh
rpoiiecca JbIXaHHs
Yy PaCTEHH.
'Y cTraHaBiIuBaTh
B3aHMOCBS3b
MPOIICCCOB
TBIXaHUS "
(dboTocuHTE3A,
MPOBOJUTh  MX
CpaBHEHUE.
Onpenenars
[MOHSATHC

«obMeH
BCII[CCTBY.
XapakTepu30BaTh
OOMEH BEIIICCTB
KaK Ba)KHBIN
[PU3HAK

KHN3HHU

Bocnutanue 6epexHOro

OTHOIIICHUS K CBOEMY
3I0POBBIO, TPUBUTHE

HHTEpeca K U3YYCHUIO
npeaMeTa.

BrImonHaTe OnbIT, HaOII0OaTh
pe3yabTaThl M JCNIaTh BBIBOJIBI
M0 pe3yJIbTaTaM UCCIICIOBAHMS

[{udposas
nmabopaTopus 1o

DKOJIOTHH
(maTumk
YTJIEKHACIIOTO
raza KKcJIopo/a)

n

4 . MHOT0O0Opasue u pa3BuTHe pactuTeasHoro mupa (10 u)
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Bonopocnu, ux
MHOT000pa3ue
B [IPUPOJIE

OOmast  XapakTepUCTHKA.
CTpoeHue, pa3MHOXKEHUE
BOJIOPOCIICH.
PasHOOOpasue
BOJIOPOCIICH. Otnensr:
3encnnie, Kpacusie, Bypoie
BOJOPOCIIH.

3HaueHue BOJOpOCIEH B
npupoxae. Mcnonws3oBanue
BOJIOPOCIIEH YETTOBEKOM

M3y4uTh CTpOEHUE U
Pa3MHOXKEHU
€ BOJIOpOCIIei

BI:I,Z[GJISITI: n OIIUChIBAThH
CYLIECTBEHHbBIE IIPU3HAKU
BOJOpOCiIe.  XapakTepu3oBaTh
TJIABHBIC  YCPThI, JICXKAIOHUC B
OCHOBE CUCTEMATUKHU
BOJIOPOCIIEH.

PacnoznaBatb BOJIOPOCIIH Ha
pUCYHKaX, TepOapHbIX MaTepHrasax.
CpaBHUBaTh BOJIOPOCIH c
Ha3EMHbIMU pacTCHUAMU n

HaXOJIUTb OOLIHE IPU3HAKH.
OOBACHATD IIPOLIECCHI
Pa3sMHOXEHHUS Y OJHOKJIETOYHbIX U
MHOTOKJICTOYHBIX ~ BOJOPOCIEH.
Vcnonb30BaTh MH(OpMAIIMOHHBIE
pecypcehl JUIS IOArOTOBKU
COOOLIEHUs O 3HAYEHUHU
BOJIOPOCJIEH B IPUPOJIE

Muxkpockor
dpoBoi,
MHUKpPOITpenapar
bI.
(OmuoxkneTOUHAS
BOJIOPOCITH ~ —
XJIAMHJOMOHA/IA)

1 )KM3HHU 4CJIOBCKA
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Otnen
MoXOBHIHBIC.
O061mas
XapaKTEePUCTHKA U
3HAUCHUEC

MoxoBuHbIE,
XapaKTEePHbIEC YEPTHI
CTPOCHHUS.
Kiacesr: [Teuénounnk
JlucroctebenbHbIE,
OTJINYUTENbHBIC 4yepT!
Pasmuoxenue  (Oecrmosio
MOJOBOE) W pa3BUTH
MOXOBH/IHBIX.
MoX0BHIHBIE KaK CIIOPOBI
pacTeHus. 3HaUCHH
MXOB B IIPUPOJIE U KU3HU
YeJI0BeKa.

JlaGopaTopHas pabota
Ne 6

«M3y4eHne BHEIIHETO
CTPOCHUS
MOXOBUTHBIX
pacTeHUI»

n
X
n

M3y4uTh CTpOCHUE U
Pa3MHOKEHHE MXOB

CpaBHUBaTh MpeaCTaBUTEIEH

pPa3JIMYHBIX TPYNIl PACTCHUH
oTaena,  Jenarb  BBIBOJBL.
HasbiBaTh CYILLIECTBEHHBIE

NPU3HAKH MXOB.
Pacno3znaBate  mpeacraBuTelNen
MOXOBHIHBIX  Ha  PHCYHKax,
repOapHBIX MaTepuayiax, >KHBBIX
00BEKTaX.
Bbimenare  mpu3HaKH
NPUHAISKHOCTH MOXOBHUIHBIX K
BBICIIIHM CIIOPOBBIM PACTECHUSIM.
XapakTepu3oBaTh  TPOIECCHI
Pa3MHOXKEHUS u
Pa3BUTHS MOXOBHUIHBIX, UX
OCOOEHHOCTH. YcranaBnuBarth
B3aMIMOCBSI3b CTPOCHHS
MXOB WHX BO3JCHCTBHSI HA
cpeny ooburanus. CpaBHUBATh
BHEITHEE CTPOCHUE
3enéHoro mxa (KyKylIKHHA JIbHA) U]
Oenoro mxa
(carnyma), oTmMedaTh 1754
CXOJICTBO W Pa3JIN4HSI.
DuUKCHPOBATH PE3YILTATHI
MCCIIEIOBAHU M.
CobnronaTh paBuiia padoThHl B
KaOUHETE, oOpamieHust ¢

n1abopaTopHbIM 000pyI0BaHHEM

MuKpOCKOI
11 (hpOBOH,
MUKpOTPEIPAaTHI.

(Charnym —
KJIETOYHOE
CTpOCHHE)
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OTtnen
I'omoceMeHHEBIE.
OO61mas
XapaKTePUCTHKA
3HAUYCHUE

Oo6mas
XapaKTePUCTHKA
rOJI0CEMEHHBIX.
Paccenenue
rOJI0CEMEHHBIX
[MOBEPXHOCTU 3EMIIH.
OO0pazoBaHue ceMsiH

M3yunth
00111y10
XapaKTEPUCTUKY
rOJI0CEMEHHBIX
pacTeHui

I10|

BrLsBiATh o0mue YepThl
CTPOCHHUSI M Pa3BUTHS CEMEHHBIX
pactenuil. OcBauBaTh NPUEMBI
paboThHI c OTIpeIeIUTENIEM
pactenuii. CpaBHMBAaTh CTPOECHHE
CIIOPHI I CEMEHH.

Paborac
repOapHbIM
MaTepHaIOM




KaK  CBHJICTEIILCTBO
0oJiee BBICOKOTO YPOBHS

pa3BUTHS
rOJIOCEMEHHBIX o
CPaBHEHMIO co
CIIOPOBBIMU.
OCOOEHHOCTH CTPOCHUS
148 pa3BUTHS
[IpeACTaBUTENCH Kilacca
X BOWHBIE.
['onocemeHHbIE Ha

teppuropuun Poccun. x
3HAYEHUE B IPUPOJIE U
PKU3HU YeI0BEKa

XapakTepu3oBaTh IPOLIECCHI
[Pa3MHOXKEHHUS U pa3BUTHUSA
FOJIOCEMEHHBIX.

[Iporno3upoBaTth MIOCIIEACTBHUS
HepaluoOHAIbHON NEeATENbHOCTH
YeIoBeKa JUTSL KU3HU
FOJIOCEMEHHBIX. Hcnonb3oBath
MH(GOPMAIlMOHHBIE PECYpPChl IS

MOJATOTOBKM TPE3CHTALUU IPOCKTA
0 3HAUECHHUHN XBOMHLIX JiecoB Poccun

15

CemMelicTBa Kj1acca
/IByonbHBIE

OOmas
XapaKTepUCTHUKA.
CemelicTBa.
Po3onBeTHEBIE,
MOTBITEKOBBIE,
KpecTonserHsie,
TTaciéHoBEIE,
CJ10KHOIIBETHEIE.
OTINYUTENILHBIE
MPU3HAKU CEMEICTB.
3HaueHHE B IPUPOAE U
PKM3HHYEI0BEKA.
CeabCKOX 035 CTBECHHEIC
KYJIbTYpbI

W3yunth 00111yI0
XapaKTEPUCTUKY
CEMEICTB Kilacca
J[By10JIbHBIE.

BeIaeasaTh
Ky1acca J[By10JbHBIE.
OnuceIBaTh OTINYHUTEIIBHBIE

OCHOBHBEIC IMTPU3HAKY]

MIPU3HAKU CEMENCTB Kilacca.
Pacnio3HaBath IpeacTaBuTENEeH
CEMENCTB Ha
[PUCYHKaX, TepOapHbIX MaTepuaiax,
HATypaJbHBIX O0BEKTAX.
IIpuMeHATh TpUEMBI
[paboThI C OIlpeeauTeNeM
pactenuii. Mcrnonp30Barth
MH(GOPMaIMOHHBIE PECYpPCHI IS
MOATOTOBKU
MPE3CHTAllUU TPOEKTa O POIU
jpacTeHuy kiacca J[By10JIbHBIE B
[PUPOJIE MKU3HU YETIOBEKA

Pabora
repOapHbIM
MaTe- pUaioM

C
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CemMelicTBa Kj1acca
OIHONOJIbHEIE

OO6m1ast XapaKTepuCcTHKa.
CemelicTBa: JIunenuele,
JlykoBbie, 3naku.
OTIUYuTEIIHLHBIE
MpU3HAKW. 3HAUYCHUE B
pUpo/IE,

M3yunth

o01mIyIo

XapaKTEPUCTUKY

CEMENCTB

KJiacca

OIHOMOJBHEIE,

BrigensaTe mpu3HaKyu Kiacca
OIHONOJBHEIE,

OrnpeaenaTs NpU3HAKU JIETICHUS
KJ1aCCOB JIBy1OIBHBIC

OIHOOOJIbHEIE HA CEMEICTBA.

Pabora
repOapHbIM
MaTepHAIOM

C




CXOZICTBO M pa3Inyus
CTPOEHUS )KUBOTHOH U
pacTUTENLHON KIETOK

PKI3HHUEIIOBEKA. OnuckIBaTh XapaKTepHbIE YEPTHI
HckmnrounTenbHast cemelcTB Kiacca OTHOIOJIBHBIE.
POJTh 3JIAKOBBIX [TpumeHsaTh npuéMBI pabOTHI €
pacTeril OIpEeAEIUTEIIEM pacTeHHIA.
[TpuBOINUTH IPUMEPHI OXPAHIEMBIX
BHJIOB.
Vcnonb3oBath MHGMOpMaLMOHHBIE
[pecypchbl JUISE MOJITOTOBKH
[pe3eHTALUN IpOeKTa 0
MPAKTHYECKOM MCIIOJIb30BaHUU
[pacTeHul ceMeicTBa
OnHOJOJBHBIE, O 3HAUEHUH 3J1aKOB
U151 )KUBBIX OPTaHU3MOB
7 knace
Ne /ot Tema Copepxanue [leneBas yctanoBka |Kon-Bo |OCHOBHBIE BHJBI JI€ATEIHHOCTH
ypoka 4acoB  (00ydarouuxcs Ha
YpOKE/BHEYPOUHOM 3aHITHU Mcrons3ona
- HUC
00opy0oBaHuE
2 . CtpoeHue Tena JKUBOTHBIX (2 9)
1 [Knerka Kierka BEISIBUTE CXOICTBO 1 CpaBHUBATh KJIETKH >KUBOTHBIX U1 [MHKPOCKOI
Hayxa nuronorus. U pa3jInvuue B [paCTEHHH. 1 (PPOBOH,
CTpoeHHE  JKUBOTHOMU CTPOCHUH Has3biBaTh KIETOYHBIE CTPYKTYpPBHIMHUKPOIPEIApaThl.
KIETKUA: pa3Mepbl U bkUBOTHOU U PKUBOTHOMW KJIETKH.
(opmsI, KJICTOYHBIC pacTUTEIILHOM JlenaTts BBIBOJBI O IPUYUHAX
CTPYKTYpBI, NX POJIIb B | ok pa3Inuus U CXOJCTBA )KUBOTHOM U
PRUSHCACATCIPHOCTH PaCTUTENBHOMN KIIETOK.
KIICTKU.

'Y cTanaBIUBaTh B3aHMOCBS3b
CTPOCHUS )KHBOTHOM KJICTKH C
THIIOM ITUTAHMS

YMmenne paboTath c
mabopaTopHBIM  00OpYIOBaHUEM,
VBETMYUTESIIBHBIMU TIPUOOpPaMH.




Tkanu, opranel ulkaHu, OpraHbl n3yunTh TKaHU: 1 HasbiBaTh THUIIBI TKAaHEW KUBOTHBIX.[MHUKpPOCKONI
CHCTEMbI OPTaHOB  |CHCTEMbI OPTaHOB PIIUTEIINAIBHBIE, 'Y cTaHaB/IMBaTh 11 GpoBoii,
Tkagu: AIMUTEINAIbHEBIE, COCAUHUTCIIbHBIC, B3aMMOCBA3b CTPOCHHA TKaHEN C UX MUKPOITPEIiapaThbl
COeIMHUTEIBHEIE, MBIILICYHBIE, byHKIMAMEU. XapaKTepu30BaTh
MBIILICYHBIE, HEPBHBIE, HEPBHbIC, ux OpTaHbI 1 CHCTCMBI
X XapaKTepHbIe XAPAKTEPHBIE OpraHoB XKUBOTHbBIX. [IpUBOINTE
npusHakd. Opranbl | [IPU3HAKH. [IpUMEpBI
CHCTEMbI OpraHoB, B3alMOCBS3M CCTEM OPraHOB B
OCOBEHHOCTH CTPOSHHUS opraHusme. BbICKa3bpIBaTh
o [IPEIT0JIOKEHNS O TTOCIEICTBUAX
u  yakouit.  Tumsl pea a
HapyIIEHNUs B3aUMOCBSI3U OPT'aHOB Y|
CUMMETPUHU KUBOTHOTO,
CUCTEMOPTaHOB JJIs
UX CBSI3b C 00OpazoM
OpraHusma.
PKU3HU.
OnuceBaTh B3aMMOCBSI3b 00paza
PKU3HM  JKMBOTHOTO W THUNA
CUMMETPUH Tea.
‘3 . lTopuapcto [Ipocreiimue, nim OnHokaeTouHble (4 1)
OO6mas Cpena oOurtanus, JlaTh obmyro| 1 BbIsBIIATD XapaKTEpHbIE MUKPOCKOIT
XapaKTEpUCTHUKA BHCIIIHEE CTPOCHUE. XapaKTEPUCTUKY [IpU3HAKHU noamapcTsa 1K (PPOBOIA,
[O/IIIapCTBa Crtpoenue u [Tpocreiimum, Ha [Ipocrelimme, wimn MUKpOTIpenapaThl
[pocreiiume. THI  hxusnenesTeNbHOCTD npumepe Tuma OnHOK/IETOUHbIE, THIIA (ame0a)
CapKko10BbIe M |capKOJOBBIX HA CapKoI0KTyTHKOBBIE CapkoJi0BbI€ U KTYTHKOHOCIIBI.

PKI'YTUKOHOCLIBI.
Kinacc

CapkoJ10BbIE

puMepe ameObI-
npores. PaznooOpasue
CapKO/I0BBIX

PacriosHaBaTe  IIpeICTaBUTENIECH
KJ1acca CapkosioBbIe Ha
MUKpOIpernaparax, PHCYHKax,
dororpadusx.  YcraHaBIUBaThH
B3aMMOCBSI3b CTPOEHUS U
(GyHKIUI OpraHu3Ma Ha Ipumepe
amMEOBI-TIpOTeEH.

OOG0CHOBBIBATH POJIb MPOCTEUIINX
B DKOCHCTEMAaX

YMmeHue paboTathb C
abopaTOpHBIM 000PYIOBaHHUEM,
YBEJTMUUTEIbHBIMUA TPUOOpaAMHU.




Tun CapkooBble U
K'Y TUKOHOCIIBI.
Knacc

JKryTukoHoCIBI

Cpena obutanus,

CTpOCHUE u
[epeIBUKEHNE Ha
puMepe IBIJIEHBI
3EJIEHOMN. Xapakrep
[UTaHUS, ero

3aBHCUMOCTH OT
YCIIOBHM CpEJbI.
/lpixaHue, BbIACTICHUE U
pa3MHOKEHUE.
CoyeTaHue MpU3HAKOB
PKUBOTHOT'O U PACTEHUS Y
PBIUICHBI 3€JIEHOM.
PasnooOpasue
PKI'YTUKOHOCIICB

Ha mpumepe 3BricHsl
3EJICHON

[OKa3aTh

B3aUMOCBSI3b

CTPOEHHUS u
Xxapakrepa

MUTAHUS oT
[YCIOBUI

OKpYyXKaroleun

CpEe.Bl.

XapakTepru3oBaTh Cpey OOUTaHUs
PKI'YTHKOHOCIIEB.

'Y cTaHaBIWBATh B3aMMOCBSI3b
XapakTepa TUTaHUS W YCIOBUH
Cpebl.

O0O0CHOBEIBATH BBIBOJI 0
MPOMEKYTOUYHOM  TIOJIOKEHUU
SBIJICHBI 3€IEHOM.

[IpuBOOUTL  OKA3aTEIbCTBA
OoJiee CIOKHON OpTraHU3aIIH
KOJIOHUAJIbHBIX bopm
PKI'YTHUKOBBIX.

PackpbIBaTh poJib )KI'YTUKOHOCIIEB
B DKOCUCTEMAX

MUKpOCKOII

111 (hpOBOH,
MUKpOTIPENapaThl.
(sBricHa 3encHas)




Tun O6mas (O6mMe yepThl 3yuuTh CcTpocHUE W 1 OnucbIBaTh OCHOBHBIE MPU3HAKU MUKpOCKOIT
XapaKTCPUCTUKA ctpoenus. ['napa — PKU3HCACATCIIBHOCTD rnoJuapcrsa MHOTOKJIETOUHBIE. 1 (ppOBOH,
MHOIO-  KIETOYHBIX |0 {HOYHBIIA [OJIHIL. KHUIIIEYHOIOJIOCTHBIX Ha HasbiBaTh IpenCTABUTENCH THITA MUKpOIpenaparsbl
PKUBOTHBIX. Tun Cpena oGuranms, [pUMEpPE TUJIPEL, KULIEYHOMOIOCTHBIX. (ByTpennee
Ku111e4HOII0JI0CTHBIE. BbIIETUTh ~ OCHOBHBIE CTPOEHHE HIPBI
BHEIITHEE M BHYTPEHHEE |t Boiaenste o01iue 4epThl CTPOCHUS. p Ap1)
Ctpoenue u YepTHI YCIIOKHEHUS
CTpOCHHUE. OOBACHATH Ha IpUMEpE HATTMYNE
PKU3HEESTEIbHOCTD OpraHu3aluu 1o .
OcoOeHHOCTH JIy4eBOM CUMMETPUH Y
CPaBHEHMIO c
PKU3HEIESITEIbHOCTH, . KHUILIEYHOIOJOCTHBIX.
[IPOCTEHIINMH.
YPOBCHD XapakTepru3oBaTh IMPHU3HAKH OoJiee
OpraHu3aluy B CJI0’KHOM OopraHu3anuu B
CPaBHCHHUH C CpaBHEHUU C MPOCTECUILIUMU
MPOCTEUIIUMU
5 . Tumnsi [Tnockue uepBu, Kpyrisie uepsu, Konpuatsie yepsu (5 u)
Tun Nudyzopun Cpena oburanus, Y CTaHOBUTH 1 BbIABIIATE  XapakTepHble MpU3HEC [MHMKpPOCKON
CTPOCHUE HixapaKTepHbIEC TPU3HAKU tuna Uugysopuu. UG POBOI,
[epeBUKEHNE HA tuna Uudy3opun n [IpuBouTE TpPUMEPHI u MHUKPOIIPCIapaThl
[pumMepe M0Ka3aTh YepThI XapaKTEepU30BaTh YepThI (urdysopus)
1H(Y30pUUTYDEIBKY. YCIOXKHECHUS B VCIIOKHCHUS OpraHu3aIuu
Casi3p KJIETOYHOM CTPOEHHHU. UH(Y30pUii [0  CPaBHEHUIO
YCIIOKHCHUS CTPOCHUS KIyTUKOHOCIaMu.  HaGuronats
nH(ysopuit ¢ MPOCTEHIINX MOJ] MUKPOCKOIIOM.
[Iporeccamu ux duKCUpoBaTh pe3yabTaThl
PKU3HEJEATEIIBHOCTH. .
HaOIIOICHUMN.
PaznooOpaszue
. O0600maTe ux, Ie1aTh BEIBOIBL.
MH(DY30pUil.

JlaGopaTopHnast pabota
No 1

«CtpoeHue wu
MEPCABUIKCHHNC

MH(DY30pUUTY(PETHKI»

CoburoaTh mpaBuIia MOBEJICHUS B
KaOuHeTe, oOpateHust ¢

nabopaTOpHBIM 000pyI0BaHUEM

4 . TlomapctBo MHOTOKIIETOUHBIE (2 U)




Tun Konpuateie
uepBu. O0mas
XapaKTEepUCTHKA.

Krnacc
MHOTOILETUHKOBEIE
YepPBU

Mecta oOuTaHus,
CTPOEHHE u
JKU3HEAESITEIBHOCTh
CHUCTEMBHYTPEHHUX
OpPraHoB. YpoBHH
OpraHM3ali OpraHoOB
YyBCTB
CBOOOHOKHUBYIIUX
KOJIbYaThIX 4YEepBEU H
Mapa3uTUYECKUX
KPYTJIIBIX yepBeu
JlaGopaTtopHnast pabota
Ne 2

«BHeunee cTpoeHue
JI0%KJIEBOTO
€ro  IepeBUIKEHUE,

4epBs,
Pa3IpakKUMOCTh.

JlaGoparopHas pabota
Ne 3

(mo ycMoTpeHwHo
YUYUTEIA)

3yunTh 0COOEHHOCTH
YCIIOXKHEHUS B
CTPOEHHUH KOJIbYATHIX
uepBei Kak
Ooiee
BBICOKOOPIaHU30BAHHOU
IPYIIIbI IO CPAaBHEHUIO
C IVIOCKUMH U
KPYTJIBIMU YEPBSIMHU.

HaspiBaTe uepThl 0oJjiee BBICOKOM
OpraHu3aIii KOJbYATHIX YepBEd IO
CPaBHEHMIO C KPYTJIbIMHU.
Pacrio3HaBaThk npencTaBuTeNEeH
KJlacca Ha pUCyHKaX, ororpadusx.
XapakTepu30BaTh YEPThl YCIOKHEHUS
CTPOCHUS CUCTEM BHYTPEHHUX
opranoB. @opMyIHpPOBaTH BBIBOJ 00
YPOBHE CTPOCHHSI OPraHOB UYyBCTB

[{udposoit
Muxkpockor,
mabopaTopHOe
00opyI0BaHuE.
DJICKTPOHHBIE
TaOJIUIIBI




«BHyTpeHHee CTpOeHUE
JOKIEBOTO YEPBSI».

6 . Tunr Mosrocku (4 1)




Kiacce
JIBycTBOpUaTHIC
MOJUIFOCKH

Cpena oburtanus,
BHEIIIHEE CTPOCHHE Ha
npumepe  0e33yOKw.

Crpoenue u QyHKIHH
CUCTEM BHYTPECHHUX
OpraHoB.
OcoGenHoctu
Pa3MHOXKEHHUS
pazButus. Poib B
MIPUPOJIC U 3HAYCHHE
JUTSL 4EJIOBEKA.

N3yunth
0COOEHHOCTH
CTPOCHUS Kjacca
JIBycTBOpUaTHIC
MOJIJTFOCKH

Paznuyate n
JIBYCTBOPYATHIX MOJLUTIOCKOB Ha
pucyHkax, (Qororpadusx,
HATYpaJbHBIX 00BEKTAX.
OOBACHATH B3aUMOCBS3b 00pasa
KHU3HU U 0COOCHHOCTEH CTPOCHUS
JIBYCTBOPYATBIX
XapakTepHu30BaTh YEPTHI
PUCIIOCOOJICHHOCTH MOJUTIOCKOB K
cpene oouTaHusl.

OIIPENEIATh

MOJIJIFOCKOB.

[Hudposoit
MUKPOCKOTI,
nabopaTopHoOe
obopyoBaHue.
Biiaxxubie
npernaparsl,
KOJUICKIIAU
paKkoBUH




JlaGoparopHas pabota @®opMyIMpOBaTh BBIBOA O POJIH [MOJUIFOCKOB.
Ne 4 «Bremnee NIBYCTBOPYAThIX  MOJUIFOCKOB B [DJIEKTPOHHBIE
CTpOEHHuE BOJHBIX SKOCHCTEMAax, B JKHU3HU [TaOJIHIIBI

PaKOBUH YEIIOBEKA. YcTaHaBIUBaTh
IPECHOBOIHBIX u CXOJICTBO M pa3jMyusi B CTPOCHUU
MOPCKUX MOJLTIOCKOBY pakoBUH MOJLTIOCKOB. CoOuronath
npaBuiga paboTel B KaOuWHeTe,
oOpamieHuss ¢ J1abOpaTOpHBIM
000pyI0BaHUEM
7 . Tun Ynenucronorue (7 4)

Knacc Hacekomble  [O0mias BbIIBUTH OCHOBHBIE 1 BbISBIATH XapakTepHble Npu3Haku [['epOapHbIii
XapaKTepUCTHKA, XapaKTepHbIC HACEKOMBIX, OIKCBIBATh HX IPH [MaTepHal —
0COOEHHOCTH MPU3HAKA HACEKOMBIX BBITIOJTHEHUU nabopaTopHOil |cTpoeHUE
BHCIIHETO CTPOCHHAL. paboTHI. YcranaBiuBaTh |HACEKOMOTO
PasHo0Opasie pOTOBBIX B3aUMOCBSI3b BHYTPEHHETO
opranoB. CTpoeHue u CTpOeHus Wi IPOLIECCOB
(bynxumm cuereM PKU3HEICATEIIbHOCTH  HACEKOMBIX.

BHYTPCHHHIX OPTaHOB. Habro1aTh, ¢duKcupoBaTthb
PasMHONCHHE. pe3yabTaThl HAOJIOJEHUH, JesaTh
Jlaboparopnas pabora BbIBOABI. CoOmromaTh  MpaBmiia

Ne 5
«BHemHee cTpoeHune
HAaCEKOMOT0»

paloThl B KabHHETe, 0OpaleHus ¢
mabopaTOpHBIM 000pyI0BaHUEM
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Tunbl pa3BUTHS
HACEKOMBIX

PasButHEe ¢ HEMOIHBIM
MPEBPAIICHUEM.

['pynnel  HaCEKOMBIX.
PasButHe ¢ DOIHBIM
MPEBPAIICHUEM.

['pynnel  HaCEKOMBIX.
Ponp kaxxmoil craguu
Pa3BUTHUSL HACEKOMBIX

N3yuuts THUIIBI

Pa3BUTHA HACCKOMBIX

XapakTepu30BaTh TUIBI PA3BUTHS
HAaCEKOMBIX.

OOBSCHATH IPUHIIHITHI
KJIAaCCU(UKALIUN HACEKOMBIX.
YcTaHaBIMBaTh CHCTEMATHIECKYIO
HACEKOMBIX.
BBISBISATE pa3inudus B pa3BUTHH

MPUHATJICIKHOCTD

HAaCCKOMBIX C IIOJIHBIM

n

HCIIOJIHBIM ITPEBPALICHUEM

["'epOapHbIii
Marepuai
— THUIIBI

pa3BHUTHUSA
HACEKOMBIX

8 . Tun Xopnossie. becuepennsbie . Hankinacc Peiob (6 1)
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Hanxmacc PoIOEL
OO61mas
XapaKTePUCTHKA,
BHEIITHEE CTPOCHUE

OCOOEHHOCTH BHEIITHETO
CTpOCHUS,
CBSI3aHHBIE  C
0OMTaHUEM B BOJIE.
Crtpoenue u GyHKIUU
KOHE4YHOCTEH. Opranbl

OOKOBOI1 JIMHUY,
OpTaHbl ClIyXa,
[PaBHOBECHSI.

JlaGopaTopHnas pabota
Ne 6

«BHemHee cTpoeHrue u
0COOEHHOCTHU
[epeIBUKEHUS PbIObI»

M3yunTh
0COOEHHOCTH
BHEIITHETO CTPOCHUH,
CBSI3aHHBIC  C
oOUTaHHEM B BOJIE.

XapakTepu30BaTh OCOOEHHOCTH
BHEIITHET'O CTPOEHUS PhIO B CBSI3U

co cpenoit oouranus. OcBauBaTh
MPUEMBI paboThl c
OIpPENIEIUTENIEM )KUBOTHBIX.
BoIABIIATH YepThI
[PUCIIOCOOIEHHOCTH

BHYTPEHHEI'0 CTPOEHUS PBIO K
0OUTaHUIO B BOJIC.

Habmo1aTh M ONMKCHIBATh BHEITHEE
CTpOCHUE U

OCOOCHHOCTH TIEPEIBIKCHHS PHIO B
XOJIC BBIMIOJIHEHUS J1Ta00paTOPHOM
paboTHI.

Cobmro1aTh MpaBuia MOBEACHUS B
KaOuHETE, oOpamieHust ¢
mabopaTopHBIM 000pyI0BaHUEM

Bnaxxabie
rpenaparbl
«PB10BI»
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Buytpennee
CTPOCHHE PhIO

OnopHo-aBUTATEIbHAS
cucrema. Ckener
HEMapHbIX U MapHBIX
11aBHUKOB. CKener
TOJIOBBI, CKEJIET Kaop.
Oco0eHHOCTH CTPOEHUS
1 QYHKIHHN CUCTEM
BHYTPEHHUX

opranos. Yeptsl 6osee
BBICOKOTO YPOBHS
OpraHu3anuu peio 1o
CPaBHEHHIO C
JIAQHIICTHUKOM.
JlaGopaTtopHnast pabota
Ne 7

(o ycMOTpeH#HIo
YUHUTEIA)

W3yunth BHyTpeHHEE
CTPOCHHUE PHIOHI.

YcranaBnuBaTh B3aUMOCBS3b
CTPOCHHS OTACIbHBIX

yacTel ckejeTa pri0 U X
GbyHKIUH.
BhIsSBISATE XapakTepHBIE YEPTHI
CTPOCHHUSI CHUCTEM BHYTPEHHUX
OpraHoB.
CpaBHUBaTh 0COOEHHOCTH
CTpoeHHS U PYHKUUN BHYTPEHHUX
OpPTaHoOB PHIO U JTAHIIETHUKA.
XapakTepru3oBaTh YePThI
YCIIO)KHEHUSI OPTaHU3AIUH PHIO

Brnaxxurlie
mpernapaTsl
«PBIOBI».
Mopens —
CKeJeT
PBIOBI




«BHyTpeHHee cTpoeHue
PBHIOBI

9 . Kitacc 3emHoBOIHBIC, MK AMpuOHH (4 u)
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Crtpoenue
NesITeIbHOCTD
BHYTPCHHUX
OpraHoOB
36MHOBO/IHBIX

XapaKkTepHbIE YEePThI
CTPOCHHUS CUCTEM
BHYTPEHHUX OpPraHOB
36MHOBOJHBIX 10
CPaBHEHUIO C
KOCTHBIMU PbIOaMH.

CXO0ICTBO
CTpOCHUS
BHYTPCHHUX  OPraHOB

36MHOBOJHBIX U PbIO

N3yunth
CTpOCHUS

YEpTHI
CUCTEM
BHYTPCHHUX OPT'aHOB
36MHOBO/IHBIX I10
CPABHEHMIO

c

KOCTHBIMH pr6aMI/I

1

'YcraHaBiMBaTh — B3aMMOCBA3b
CTPOCHHUSI OpPraHOB W CHUCTEM
OpraHoB ¢ WX QYHKIHUAMU U
cpenoit ooutanus. CpaBHUBATS,
0000maTey WHPOPMAIUIO O
CTPOCHUU BHYTPEHHHX OPTaHOB

ampuOuit u pwIO, Jenath
BBIBO/IBI.

OmnpenensaTs 4epThl Oomee
BBICOKOH OpraHH3aLuH

36MHOBO/IHBIX 10 CPAaBHEHUIO C
priOamMu

BitayxHble npenaparsl
«3EMHOBOIHBIE»

10 . Kiacc IIpecmbikaromiuecs, wid Penrunmuu (4 4)
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BuyrpenHee
CTpPOCHHE u
KHU3HCOACATCIIbHOCTD
IIPCCMBIKAIOIINXCS

CXOJICTBO U pa3anyus
CTPOCHUSA CHCTEM
BHYTPEHHUX OPraHOB
[IPECMBIKAIOIINXCS U
36MHO- BOAHBIX. UepThl
MIPUCIIOCOOTICHHOCTH
[PECMBIKAIOIINXCS K
PKU3HU Ha CyIIE.
Pa3zmHOXeHNE U
pa3BUTHE.
3aBHCHMOCTE I'OJOBOI'O
PKU3HEHHOI'O IMKJIAa OT
TEMIIEPATYPHBIX
YCIOBUIA

M3yunTh
CTpOCHUS
BHYTPECHHUX
OpraHoB,
[IPECMBIKAOIINXCS
10 CPABHEHUIO C
36MHOBO/IHBIMU.

4epThI
CUCTEM

YcTaHaBIMBATh  B3aUMOCBS3b
CTPOCHMSI BHYTPEHHUX OPraHOB
U CUCTEM OpPraHOB PENTHIINH,

ux  QYHKIMA WU Cpeabl
oOuTaHUS.

BEISIBISATE YEPThI Ooiee
BBEICOKOH OpraHu3aLuu
MPECMBIKAIOIINXCS I10
CPAaBHEHUIO C 3EMHOBOJHBIMH.
XapakTepru3oBaTh MPOLECChHI

Pa3MHOXEHUS U Pa3BUTHUSA
JIETEHBIILICH Y
MIPECMBIKAIOIIUXCS.
cnonbp30BaTh
MH(OPMAaLIMOHHBIE PECYPCHI [T
[MOJTOTOBKU  IMPE3EHTALUK
[MPOEKTa O FrOJ0BOM >KU3HEHHOM
[IUKJIE PENTUITUH,

BitayxHble npenaparsl
«IIpecMmbIikaromuecs»




3a00T€e O IIOTOMCTBE

11 . Kunacc ITtuisr (9 1)
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Oo6mas
XapaKTEPUCTUKA
KJjiacca.

BHemnee crpoenue
TITHI]

B3anMoCBsI3b BHELIHETO
CTPOCHHUS u
PUCIIOCOOTEHHOCTH
[ITULL K TTONETY. THUIIBI
MepbeB U UX PYHKIIUHU.
UepThl CXOJ/ICTBA

U pa3au4us

MTOKPOBOB NITHUI] U
pEeNTUINH.

JlaGopaTopHnast pabota
Ne 8

«BHemnee ctpoeHne
[ITUIIHL. Crpoenne

[IEPHEB»

1

M3yunTh
B3aUMOCBSI3b
BHEILIHETO CTPOECHUS

[PUCIIOCOOJIEHHOCTH
[ITUI] K TTOJIETY

1

XapakTepu3oBaTh  OCOOCHHOCTH
BHEILIHETO CTPOCHMUSI MITUILL B CBA3U
C HUX TPHUCIOCOOIEHHOCTBIO K
nonéry. OOBSACHATH CTPOEHUE U
(b yHKIINH IEphEBOTO MOKPOBA Tela
MTULl.  YCTaHABJIMBATh  YEPTHI
CXOJICTBA W pa3Iu4usi TMOKPOBOB
[ITUL] U PENITUIIU.

MN3ydath u OIHNCHIBATh
OCOOCHHOCTH BHEITHETO CTPOCHHS
OTUL, B XOAE€  BBIIIOJIHEHUS

mabopaTopHON PabOTHI.
CobOmrogaTh mpaBmwia pabOTHI
KaOMHETE, oOpareHus
mabopaToOpHBIM 000PYyI0BAaHUEM

B
C

Uyueno Iltuupi,
[lepps ITHIIE,
MUKpOIIpenaparhl
«IIepps nTuiy»




16

OnopHo-
NBUTATEIbHAS
CUCTEeMa IMTHUIL

V3MeHeHus: CTpOCHUS
CKeJIeTa MTHUI B CBSI3U C
MPUCTIOCOOTICHHOCTHIO K
nonéry. OcoOeHHOCTH
CTPOCHHUSI MYCKYJIaTypbl
1 e€ QyHKINH.
[IpuunHbI cpacTaHus
OTAEJIBHBIX KOCTEH
CKeJieTa MTHLL.

JlaGopaTopHnast pabota
Ne 9

«CTpoeHue ckenera

O TULEDY

M3yuuts
OCOOCHHOCTH CKeJIeTa
[ITUIBI, CBS3aHHBIE C
[TOJIETOM.

'YcraHaBIuBaTh B3alMOCBA3b
BHCIIHCI'O CTPOCHHUA U CTPOCHUA
CKelneTa B CBSI3U c
MPUCIIOCOOJICHHOCTBIO K TMOMNETY.

XapakTepu3oBarb  CTPOCHUE U
(OYHKIIUM ~ MBIIIEYHOH  CHCTEMBI
MITHII.

M3yuyaTh 1 ONUCHIBATH CTPOEHUE
CKeJeTa HTHUIBI B

nporiecce BHITOTHEHHS
imaboparopHoi padoTel. Co0r01aTh
npaBuia paboThl B KaOUHETE,
obOpamieHuss ¢

iTabopaTopHbIM 000PYI0BAaHUEM

Ckenet royos

12 . Kinacc Miekonurarorue, wia 3sepu (10 u)
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BuyrpenHee
CTPOCHHE
MJICKOITATAFOIINX

OcoOenHoctu
CTPOCHUS
OIIOPHOJBUTATEIbHON
CUCTEMBI.

YpoBeHb
OpraHu3aluy HEPBHOMI
CUCTEMBI 1o
CPAaBHEHHUIO C IPYTHMMHU
[103BOHOYHBIMU.
XapakTepHbIE YEPThI
CTpOCHUS
MUIEBAPUTEITBHON
CUCTEMBbI KOIIBITHBIX U
IPHI3YHOB.

Y CI10’)KHEHHWE CTPOCHUS
17§ byHKIUH
BHYTPEHHUX OPraHOB.

JlaGopaTopHnas pabota
Ne 10

«CTpoeHue ckenera
MITEKOTT TAFOIITHX »

M3yunTs CcKener u
BHYTPEHHEE CTPOCHUE
MJICKOTTMTAFOLIUX .

OnuceIBaTh
0COOEHHOCTH

XapakTepHbIe
CTpOCHUS u
(YHKIMA ~ OMOPHO-IBUTATEIHHOM
CUCTEMBbI, HCIIOJIb3ysS MPUMEPHI
PKUBOTHBIX Pa3HBIX CpeJl 0OUTaHUS.
[IpoBOaAUTD HaOIIOICHUS u
(uKkcupoBaTh UX peE3yJabTaThl B
XOJIe BBITIOJHEHUS J1a00paTOPHOM

paboTHI. XapakTepus3oBarb
OCOOCHHOCTH CTPOEHHS CHCTEM
BHYTPEHHUX OpraHoB

MJICKOITUTAIOIMX I10 CPABHCHUIO C
[PCIITUIIUSAMU.

ApFYMeHTI/IpOBaTB BBIBOJbI O

MIPOTPECCUBHOM pa3BUTHU
MJICKOITHTAOIIUX.
CobOmoate mpaBmwiia paboOThl B

KaOuHETE, oOpareHus C
imabopaTOpHBIM 000PYI0BaHHEM

Bitaxxubie
[penaparsl
«Kpomuk», ckener
MJIEKOITUTAOIIETO




RJIacC



TKaHH, OpraHbl, CACTEMBI
OpraHoB.
MeTobI
W3y4CHUS
PKUBBIX OPTaHU3MOB!

BHUAaX U THIIOB

TKaHEeM 4eoBeKa

PKUBOTHBIX.
Pa3nuuarte pasHele BUABI U TUIIBI
TkaHell. OmnuceIBaTh  OCOOEHHOCTH
TKaHE! Pa3HbIX TUIIOB.

Ne ni/m Tema Copnepxanue LleneBas yctaHoBka  |[Kon-Bo |OCHOBHBIE — BUABI JI€ATEIBHOCTH lcrionb3oBanue
ypoKa JacoOB  |00OydaroNIMXCs Ha yPOKE/BHEYPOUHOM  [000pYAOBaHHE
3aHATUN
1. Opranusm uenoseka. O6mmuii 0630p (5 yacos)

1 |Knerka: crpoenne, |Ctpoenue  opranuzmall3ydyuTs cTpoeHue, 1 Ha3piBaThb OCHOBHBIE YaCTH KJIETKH. MuKpOCKOI
XUMHICCKHH HeToBeKa: KJICTKH, TKaH! [XUMUYCCKUH COCTaB OnwuceiBaTh QYHKIIMHA OPTaHOUIOB. 11 (POBO,
Cocras u OpraHsl, cuctemprICTKH TaK OOBsicHAT,  TMOHATHE  «hepMeHTy». [MHUKPOIpEnaparhl,
KHU3HEACATCIIbHOCTD DpraHos. MGTOI[BI XKe Paznnuars IIpOLIECC POCTa U IIPOIECC J'Ia60paTOpH06

[TPOLIECCHI Pa3BUTHSL. o0opyioBaHUE
3y HCHHA KUBBIX,  isHe nestTenbHOCTH OnuceIBaTh MPOIECC NCTCHUS KICTKH.
PPraHu3MOB. BBIIOIHATE 1a60OPaTOPHBIIA OIBIT,
HaOJI0IEHHE, HAOJII0ATh IPOUCXOISALINE
H3MepeHue, SIBIICHUS, (PUKCUPOBATH PE3yIIbTAThI
BKCIIEPHUMEHT. HaOJII0JICHUS, J€JIaTh BHIBOIBI.
ITaGopatopHas paboTa CoOuronaTh npaBuiia padoThl B KAOMHETE,
No 1 oOpareHus ¢

«JleiicTnue 1abopaTOpHBIM 000PyI0BAaHUEM
(dbepMeHTa KaTaaa3bl Ha
MEePOKCU]T BOJIOPOI»
2 |Txanu Ctpoenue O6006muTh U yroyours| 1 Onpenenarb MOHATHUS: «TKaHb», |[MHUKpPOCKOII
opraHusma 3HAHUSA «CHHAIICY, «Heupornus». Hazpisars 1K (PPOBOIA,
yeTOBEKa: KIETKH, VIaIuXcsl O Pa3HBIX TUIIBI U BUJIBI TKAHEH TTO3BOHOYHBIX MHKpOHpeHapim’I
TKaHeH




HaOJII0IeHHUE,
M3MepeHHe,
HKCIICPUMEHT.




JlaGopaTopHas
pabota Ne 2 «Knetku
1% TKaHU O]

MHKPOCKOIIOM>»

CobmroaTh ipaBuiIa OOpAIIEHUS C
MHUKPOCKOTIOM.
CpaBHMBATh WILUTFOCTPALIUU B YICOHHKE C
HaTypaJIbHBIMU 00BEKTaMHU.
BEINOTHATE HAOTIOCHIE C TTIOMOIIBIO
MHUKPOCKOIIA, OTIUCHIBATh PE3YJIbTATHI.
CobmronaTh paBuIa paboThI

B KaOuHeTe, oOpaIieHus ¢

1abopaTOpHBIM 000pyI0BaHHEM

2 . OnopHo-BurarenbHas cucrema (8 yacos)
Ckenet. Ctpoenue, |Onopa v JBHKEHHE. N3yunth 1 HaspiBath yactu ckesnera. PaGora c
COCTaB U OnopHO-IBUraTeIbHAs CTpPOCHHUE, OnwucsiBatb byHKIN CKEJIETA. |[MYJISKOM
COCUHEHHE crcTeMa. MeToipl [COCTaB U THIIBI OnuceiBath  crpoeHue  TpyOuarbix [«Ckener
KOCTEH. M3y4ECHUS JKABBIX |COCAMHEHHS KOCTEMN KOCTEHN U CTPOEHUE CYCTaBa. 4CIIOBEKA,
JIaboparopnast OpPraHU3MOB. PackpblBaTh 3HA4Y€HHME HAJKOCTHHUIBI, [1200PaTOPHOE
paGora Ne 3 HaOII0/ICHUE, Xpslia, CyCTaBHOH CyMKH, Ty6uaToro [000pymoBanue
«CrpoeHue KOCTHO H3MEPEHUE, BEILIECTBA, KOCTHOMO3IOBOH ITOJIOCTH, [UJIA IIPOBEIACHUS
TKaHm» DKCIIEPUMEHT JKENTOr0 KOCTHOrO Mo3ra. OObACHATH |[OIBITOB.
JlaboparopHast 3HAYEHHE COCTABHBIX KOMIIOHEHTOB |[JJICKTPOHHBIE
pabora Ne 4 KOCTHOH TKaHU. BhIOIHAT [TA0THIBL 1
«Cocras Kocrein» 1a00paTOPHBIE ONBITHI, PUKCUPOBATH.  [IAKATHI
CkenerronoBel 1 [Ckener rojoBsl M |M3y4nTh cTpoeHue u 1 OnuceiBaTh € MOMOLIBIO WILTIOCTpannu BPaboTa ¢
TYJIOBUIIA TYJIOBUIIA. Ckener |0coOEHHOCTH CKeJeTa yueOHHKe MYJISKOM
KOHEYHOCTEH. rOJIOBBI U TYJIOBUIIA cTpoeHue uepena. Ha3zpiBaTe oTAEIIBI «Cxkener
Crpoenue CKeJICTa MO3BOHOYHHKA W YAaCTH ITO3BOHKA. YCIIOBEKa»
MOSICOB  KOHEYHOCTEH, PackpbIBaTh 3HAYCHHE YaCTEH MMO3BOHKA. [DJIEKTPOHHBIE
BCPX- HEH W HHKHEH OOBACHATD CBA3b MEKILY CTPOCHHEM M [TAOJIHIIBI U
KOHEYHOCTEH (GYHKIUSAMU TO3BOHOYHMKA, TPYAHON MIaKaThl

KJIICTKH




Ckener Ckener koHeuHocTel [(M3yuuTh cTpoeHHE HasbiBaTh 4acTu cBoOOHBIX [PaboTa ¢
KOHEYHOCTEMN CtpoeHue CKeJleTa |CKelleTa MOsICOB U KOHEYHOCTEM M I0SICOB KOHEYHOCTEW. MYJISIKOM
IL.p MOSICOB  KOHEYHOCTEH, [CBOOOIHBIX OnuceiBaTh ¢ MOMOILBIO WILTIOCTpaLuil B [CKener
BEpX- HEH U HWKHEW [KOHEYHOCTEU yueOHMKe CTpOCHUE CKEJIETa [YEI0BEKA
KOHEYHOCTEM. KOHEYHOCTEH. PackpbiBaThb NpPUYMHY [DJIEKTPOHHBIE
«HccnenoBanue pa3nuyus B CTPOCHUHU TI0siCA HUKHHX [TaOJIUIBI U
CTPOEHHsI  IUIEYEBOIO KOHEYHOCTEM y MYKYMH M OKCHILIMH. [IJIAKATHI
11051Ca» BBISIBIIATE  OCOOGHHOCTH ~ CTPOEHUS
CKeJleTa KOHEYHOCTEH B xone
HaOJII01CHUS HATYPAJIbHBIX 0OBEKTOB
[lepBas momo1up Onopa 1 IBUKEHUE. N3yunth MIPUEMBI Onpenenarb NOHATUS: «pacTskeHue», |Pabota ¢
[pu tpaBMax: |[OMOpPHO-IBHraTe/ibHasi [IEPBOM IIOMOIIK B «BBIBUX»,  «mepenom».  HaseiBaTh  |Myssmkom
pacTsKEHUN crcTEMA. 3aBUCUMOCTH OT BHJA [PU3HAKU PA3JIAYHBIX BUIOB TpaBM («Ckener
CBA30K, BBIBHXaX [[IpoduiiakTiKa TPaBMBI. CYCI:?.BOB n KOSTGI/I. OnuceIBaTh  |yejroBeKay
[IPUEMBI epBOMN IIOMOLLH B
CYCTaBOB, TpaBMaTU3Ma. HepBag p P Lt BJICKTpOHHLIe
. 3aBUCUMOCTH OT BHJIa TPABMBI. a6 IIHLIEL 1
nepesioMax KOCTEH  [MOMOIIb IPH TpaBMax =
. AHaIIM3UPOBATH u 00001IATE || /o o
OIIOPHO-IBUTaTEIbHON =
1H(pOpMaLIHIO 0 TpaBMax
CHUCTEMBI .
OIIOPHOABUTATEIIBHOW  CUCTEMBI U

npuéMax OKa3zaHUs NEPBON NOMOIIM B
X0Zle pPa3pabOTKM U OCYLIECTBICHUS
rogosoro mpoekra «Kypcel mnepBoii
MTOMOLIY JIJIS IIKOJIbHUKOB




MbILIIBI Onopa 1 IBUKEHUE. PackpbITh CBSI3b PackpbIBaTh CBA3b (PYHKIIUH U CTPOCHHUS [MHUKPOCKOI
OnopHO-ABUraTeNbHAS (YHKIIUHA U CTPOCHMUS, Ha MpUMepe 1n}poBoH,
cucTeMa. MeTozp! [@ TAKKE pasIIui pazmuumii Mexny — raagkumu  [MAKPOTpernaparkl
M3Y4YECHUS KUBBIX MEXKAY I'NTaJKMMH 1 " CKEJICTHBIMU MBIIIIAMM, .

. CKeTTeTHLIMH MBIIIICYHON TKAHU.
OpraHU3MOB! MUMHYECKUMHU U JKeBaTeJIbHBIMU
HAOII0IEHUE, MBIIIIAMH 4EI0BEKA. MBILLIAMH. DICKTpOHHbIC
Ta0JIAIIBI
M3MEpPEHHE, OnucelBaTh ¢ NOMOUIBIO MILTIOCTPALUM
AKCIIEPUMEHT. B y4yeOHUKE CTPOCHHE CKEJETHOM
[TpakTrueckas pabora: MBIIIIIBL.
«3yuenue OnuceiBaTh  YCIIOBUSL ~ HOpPMaJbHOU
PaCIIOJIOKCHUS MBI pa6OTI>I CKEJIETHBIX MBIIIIII.
rOJIOBBI» HaspiBaTh OCHOBHBIE TPYIIBI MBIIILI.
PackppiBaTh ~ NPUHIUI  KPETUICHHS
CKEJIETHBIX MBIIIL] PAa3HbIX YacTeH Tena.
BbIsBISATE 0COOEHHOCTH PACTIONOKEHUS
MUMHUYECKIX M YKEBATCIIBHBIX MBIIII] B
xo7e  HaONIOJeHUsT — HaTypalbHBIX
00BEKTOB

PaboTa mpIig Oropa 1 IBUKEHUE OOBSCHUTh MEXaHU3M Ornpenensarsb noustus lupposas
OropHO-aBUTATEIbHAS PabOTHI MBI U «MBIIIILIAHTArOHUCTHI, mabopaTopus 1o
cucTema. Metonp [TPHIHHBL HACTYIIICHNA «MBIIIILBICHHEPTUCTED. O6bscusTsPH3HOTOTHH
3yICHHA wippix [YTOMICHIA. CPABHHTE yCJIOBUSI ONITUMAIIbHOM pabOTh! MBIIIILI. (raTamx cunomep)
OpraHU3MOB. UHHANIHEERSTO 6 ! OnuceiBaTh 1Ba BUAA PaOOTHI MBIIIIIL.

Habmoziene, ;T:IlzlquKy}o paboty OOBACHATH ~ NPUYUHBI  HACTYIUIEHUS
M3MEPCHHCE, t YTOMJIEHHs MBI U  CpPaBHUBATh
PKCIICPUMCHT TMHAMHYECKYIO U CTaTUYECKYI0 paboTy

MBIIIILL 10 ’TOMY TPU3HAKY.
DopMynupoBaTh  MpaBHiia
(hU3UIECKUX HATPy30K

THT'UCHBI

3. KpoBb 1 kpoBooOpamenue (9 gacos)




BuyTtpennsis
cpenga. 3Ha4YeHUE
KPOBHU U €€ COCTaB

TpaHCIIOPT  BEILECTB.
Buyrtpennss cpena
opraHusma, 3HauyeHUe
eé MOCTOSIHCTBA.
KpoBeHocHas u
muMgaTuIecKast
cucreMbl. KpoBs.
UTnumda.
M3y4YEHUs
OpraHU3MOB!
Ha0Jt0/IeHue,

M3MEpPEHHE,

Metonanl
JKUBBIX

MN3yunth

BHYTPEHHIOI Cpeny
OpraHv3mMa 4ejaoBeKa,
e€ CTPOEHHE, COCTaB

1 QyHKIHH.

Ornpenenarb MOHITHS:

«rOMEOCTa3y, «hopMeHHBIE
DJIEMEHTBI  KPOBHY, «@uIa3ZMay,
«@HTHTEH», «aHTUTENO». OOBICHATH

CBSI3b MEXIY TKAHEBOM KHIKOCTBIO,
muMdoi 1 T1a3MON KpOBU B OpraHu3Me.
OnuceiBath pyHKUIMK KpoBHu. Ha3biBaTh
(YHKIIUU 3PUTPOLUTOB, TPOMOOIIUTOB,
JIEKOLIUTOB.

Mukpockor

1 poBoii,
MUKpOTIpEnapaThl

HKCTIICPUMEHT.
JlaGopaTopHnas pabota
Ne 5

«CpaBHeHUE
KPOBHU YeJIOBEKa c
KPOBBIO JISTYIITKI

OnuceiBaTh BKJIAJ PYCCKOW HAYKU B
pa3BUTHE MEIULIUHBI.

OmnuceiBaTh € ITOMOIIBIO
WUTIOCTPALIMKA B YYEOHUKE MPOIIECC
CBEPTHIBAHUS KPOBH U (HarouuTos.
BrImonHATE 1a0opaTopHBIE
HaOJII0ICHUS C ITOMOIIILIO
MUKPOCKOIIA, (ukcupoBarthb
pe3ybTaThl HAOTIOIEHUH, JeNIaTh
BBIBO/IBI.

CobroaTh IpaBuiia padoThHl B

KaOuHEeTe, oOpateHust ¢

1abopaTopHbIM 000pyI0BaHHEM




10 |dBwxenue kpoBu 1o [Tpancnopt  BemecTB. [M3y4uTh KpOBU OrnuceIBaTh c nomorisio L ludpoas
cocynam. KpoBeHocHas U [IPUYUHBI WJUTFOCTpAIUil B maboparopus

muMaTHIecKast IBUYKEHHUS 110 yueOHUKEe CTpoeHHUe cepara u 10
cucrembl.  KpoBsHoe |cocynam. NpoLece CepieYHBIX CcoKpamenuii, (PH3HOIOTHH
AQBIICHUC W IYJIRC. CpaBHUBaTh BHJIbI KPOBEHOCHBIX (rarumx
MeTop! H3ydCHUA cocynoB Mexay coboit. OmucsBats [1CC)
KUBBIX  OPraHM3MOB. CTPOEHHUE KPYrOB KPOBOOOPAILCHUS.
HaOJI0IeHNE,
M3MepeHue,

[lonumars  pasznuyue B
HKCIICPUMEHT.

MCII0JIb30BAHUY TPUIIATaTEIILHOTO
[IpakTuueckas pabota .

«apTepuaibHbIN» MIPUMEHUTEIIBHO K
«Omnpenenenne  YCC, pTep b

BUYy KPOBU M K COCYIaM
CKOPOCTH KPOBOTOKa»,
«HMccienoBanue
pedIIeKTOpHOTO
MIPUTOKA KPOBH K
MBIIIITAM,
BKJIFOUMBILIUMCS B
paboty»

11 |Perymsmust pabotsl  [KpoBeHOCHas u [M3yuuts paboty PackpsIBaTh nousaTust:|[Llupposas
cepAla M COCYIOB. [muMdarndeckas cepaua «TPEHUPOBOUHBIN dHHeKT, nmabopaTopust
[IpenynpexacHue  (CUCTEMBI. Bpen (bu3nyeCKuX USHUSA «(yHKIIMOHAITbHAST npobay, [0
3a00s1eBaHni TaOaKOKypEHHUSI. Harpy3oK u «IABSILAS TTOBSA3KA», CKIYT. ¢dbuznonorun
cepAlla ¥ cocyAoB. [MeToapl H3ydeHus HETraTHBHBIX




PKUBBIX
HaOJIFOJEHHE,
U3MEepeHHe,
PKCIIEPUMEHT
[IpakTuyeckas pabora:
«JlokazaTenbCTBO
Bpena TabaKoOKypeHHsI»

OpraHu3MOB!

(hakTOpOB
OKPYKaloIen Cpebl.

OOBSICHATD Ba)KHOCTh
CHCTEMATUYCCKUX (busznueckux
Harpy3oK JUIST HOPMAJTBHOTO
cocTosiHUs ~ cepaua.  Pasnmyate
MPU3HAKH pa3IMYHBIX BHIOB
KPOBOTECUCHUH.

AHaITM3UPOBATH u 000011aTh
MHOOPMALIMIO O  TOBPEKICHUAX

OpraHOB KPOBEHOCHOM CHUCTEMBI U
MpruéMax OKa3aHus IEPBOM MOMOIIU
B XOJI€ MPOJIOJKEHUS

(aprepuanbHOrO
TaBIICHIS)




paboThl HAJ TOTOBBIM IPOCKTOM
«Kypcbl  mepBoit  momomu s
[IKOJILHUKOBY




12

O00011eHNE 10 TEME
3 Bnusaue
bU3IIECKUX
YIpaXHEHUI HA|
CEPJICYHOCOCYIUCTYIO
CUCTEMY

'YKpEIUIEHHE 3710POBBAI.
Brusiaue puzndeckux
yIIpaKHEHUH Ha OpraHbl
" CHCTEMBI
OpraHoB. MeTtonanl
U3y4eHUs AKHUBBIX
OpraHU3MOB!
HaOJIIOJEHUE,
N3MEpEHHUE,
KCIIEPUMEHT.
[TpakTrueckas padora:
«DyHKIIMOHAJIbHAS
CepJIeYHO-COCYAUCTAs
npoba»

Bocnuranne
OepeKHOTO
OTHOIIICHUS K
CBOEMY
3JI0POBBIO,
MPUBUTHE UHTEpECa K
H3Y4YEHUIO
MpeaMeTa.

Pasnmuyare TNpU3HAKH — Pa3IMYHBIX
BHJIOB KPOBOTCUCHUH.

OnuckeiBaTh c IIOMOIIBIO

WUTFOCTPAIM B y4eOHUKE MEpBI

OKa3aHUs TIEPBOM IOMOINM B

3aBUCHMOCTU OT BHIA

KPOBOTCUCHHSI.

BeimonHsATe  ombIT —  Opath
(byHKINOHATIBHYIO pooy;
(bUKCUPOBATH pe3ynbTaThl;
[MPOBOJIUTH BBIYKMCIICHHS W JENaTh
OIICHKY COCTOSIHMSI ~cepaua IIo

pe3ybTaTaM OIbITa.
CoOmronaTh mpaBuwia pabOTHl B
KaOMHETE, oOpareHus c
1abOpaTOpPHBIM  000PYOBAHUEM.
AHaNM3UpOBaTh U 0000mIaThH
MHPOPMALIMIO O TOBPEXKICHHIX
OpPraHOB KPOBEHOCHOM CHUCTEMBI U
puémax OKa3aHUs EepBOM
MOMOIIM B XOJ€ TNPOMOJIKCHUS
paboTBl HaJ TOTOBBIM IPOEKTOM
«Kypcel  mepBoil  momomu  Aus
[IKOJIbHUKOB)

[udposas
nmabopaTopus

10
(bU3HOIOTHH
(matunx YCC u
apTEPUAILHOTO
TaBIICHMS)

‘4 . JlpixaTensHas cuctema (5 yacoB)




13 |Crpoenmne  nerkux./lprxanue. M3y4nTh CTpoeHUE OnuceiBath  cTpoenue  nérkux |[{udposas
["a3000MeH B nerkux|/IpIxaTenbHas cucTemMa. [IETKHX U YEJIOBEKA. OOBACHATH |[1aboparopus
1 TKaHSX. ["a3000MeH B JETKUX U [MEXAHHU3M [MPCUMYIICCTBA AJIbBCOJIDHOIO 10 DKOJIOTHHA

TKaHSIX. MeTtoasl  [razoobMmena. CTPOCHMSI JIETKUX 10 CPABHEHHIO €O |(aTunK OKHCH
M3YYCHHUSI )KUBBIX CTPOEHUEM NETKUX Y |yraepona,
OpraHHU3MOB! [PEICTaBUTEIEH JPYTrUX KIAcCOB KHCIIOPOJI,
HAOTIOIeHTE, MO3BOHOYHBIX KUBOTHBIX. | voreniocTh)
M3MCPCHHC, PaCKpLIBaTB POJib remMoriao0OnHa B
DKCIIEPUMEHT. razoo0MeHe.

JlaGoparopHas pabota BbInonHATE 71a00paTOPHBIM  ONBIT,

No 6 «Cocras nenath  BBIBOJ IO pe3ysibTaTaM

BIBIX4EMOTO U OTIBITA. Cobmoate  mpaBuiIa
BELIEIXAEMOTO paboThl B KaOWHETE, OOpalieHus C

BO3IYXa» nmabopaTOpHBIM 000PYI0BAHUEM

14  |/IpixaTenbHble JlpixaHue. CdopmupoBaTh OmnwuceiBath ¢pyakiuu auadparmel.  [[{udpoas

IBUKCHHUS JlpIxaTenpHas 3HAHUS O MEXaHU3MeE HasbiBaTh Oprambl, y4acTByOIIUe B [f1adopaTopus
cUCTEMa. Bpen ITBIXATEIbHBIX MIPOLIECCE JIbIXaHUS. o
Ta6aKOKYpEHHs. BUKEHH, pa3BUBATh BBITOIHSTE J1AO0pATOPHBIN ONBIT Ha [(PU3UOTIOTUU
MeTob! M3ydeHHs|IOHATHE roTOBOM (MJIM M3TOTOBIICHHOM (maTumk
PKUBBIX OPTaHH3MOB: «ra3000MeH». CaMOCTOSITEIILHO) MO/IEIIH, YaCTOTBI
HAOTIOICHTE, HAOMIOIaTh  MPOUCXOIALINE TIbIXaHU)
3MepeHHe, SIBIICHUSI Y ONTMCHIBATH IPOIIECCHI
DKCIIEPHMEHT. B/IOXA U BBIIOXA.

TTaGopatopHas paGoTa Cob6mronaTe mpaBuia paboTh
Ne 7 «JlpIxaTenbHbIe B KaOMHETe, OOparIeHHs
NBHKEHUSD» Perynsauums C n1abopaTopHBIM
IBIXAHMS. 000pyI0BaHUEM

15 |bone3nu opranoB  [[uruena opranoB [[lo3zHakOMUTBCS ¢ PackpeiBaTh moHsATHE <Oku3HeHHas| [[udpoBas

TIBIXaHUS npixaHus. 3a007eBaHUs  |OCHOBHBIMU E€MKOCTb JIETKHX». naboparopus
OpPTraHOB JBIXaHUS U UX |[BUAAMH OOGBACHATE  CyTh OIACHOCTH MO SKOJOTHH
[peIypexIeHUe. 3a0oneBaHU 3a00JIeBaHUS TPHUIIIIOM,
H(peKrnoHHbIe OpTaHOB JIBIXaHU, TYOEPKYIE30MIIErKHX, PAKOM

BLISIBUTD ITYTU

JIETKUX.




3a00JIeBaHUS U MEPBI UX [3apPAXKEHUS U MEPBI HaspiBaTh dbakTopsl, |(HATYNK OKHCH
npopUIakTUKU. [MPO(HUIAKTUKH. CIOCOOCTBYIOITHE 3apaKEHHUIO  [yIJIepo/ia)
Bpen TabakokypeHus. TyOepKyIE30M NETKUX. nmaGopaTopus
[IpaxTHdeckas padoTa: HaspiBaTh  MephI,  CHIIKAIOLIME [110
«Ornpenenenue BCPOATHOCTD 3apaXCHUA | huznosoruu
3aIbLUICHHOCTH GOME3HsIMH, NIEPEABACMBIMA HEPE3 |(yaryyk
Bo3IyXa» BO3/IYX. PackpeiBath Croco0 | oo
MCTIOJb30BaHusl  urooporpaduu
UIsT  IMarHOCTUKHU  MAaTOTE€HHBIX LIXaHM)
u3MeHeHul B JErkux. OOBSCHATH
BXHOCTh TUTHEHBI TIOMEIICHUA H
NBIXaTEIbHOM ~ TUMHACTUKH IS
3/10pOBbs YEJIOBEKA.
[IpoBOANTH OMBIT, (UKCUPOBATH
pe3ysbTaThl U JiedaTh BBIBOJ IO
pe3yJibTaTaM OIIbITa.
CobOmroiate mpaBwiia paboOThl B
KaOuHETE, oOpareHus C
1a0b0paTOpHBIM 000PYIOBAaHHEM
5 . [TumeBaputenbHast cuctema . (7 4acoB)
16 [3nauenwe nmunm u  |[Iuranue. 3yunTh 3HaA4YCHUE U 1 Onpenensrs IIOHATHE |DJIEKTPOHHBIE
e€ cocTaB [InieBapeHue. CTpOECHUE «rmeBaperne».  OnuceiBaTh ¢ (TaOIUIBI U
[TueBapuTenbHast a3 IMYHBIX OPTAHOB MTOMOIIBIO WJUTIOCTpALMN B |[UIaKaTBhl.
cucTeMa. Meroapl [MUIIEBAPEHUS. yueOHUKE crpoenue |L{udposas
U3YICHUS JKUBBIX MUIIEBAPUTENBHON CHCTEMBI. naboparopust
OpraHU3MOB! HaspiBaTh  (GYHKIIUM  Pa3sTUYHBIX|IO 9KOJOTHH
HaOII0/IeHHE, OpTraHOB MHUIIEBAPCHUS. (matumk pH)
N3MCPCHUC, Ha3rsiBaTh MecTa BIIAJICHUS
OKCIICPUMEHT. MMUIIEBAPUTEIIbLHBIX Kenes B
[IpakTnyeckas pabora: MULEBAPUTENBHBIA TPAKT.
«Onpenenenne BLITOIHATE OIIBIT, CpPaBHUBATH
MCCTOTIOTIOAKCHNA pe3yNbTaThl HAOIIOIEHUS C
CITIOHHBIX JKCNIe3» ONMCAHUEM B yUeOHHKE
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epmmepﬂﬁnﬁﬂ 1I%= POHGRIRID  Kakena CTidasmmaT S0
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Ha0umonenye, COJIHEYHOM yJape. bl I ?HEW)OCTH)
[I3MEpEHUE,
DKCIICPUMEHT. i
[TaGopatopnast pabota =|m,n.~
Ne 8, 9 «/leiicTBue RO i qu?&%ﬁMopergnﬂuH%
DEMEHTOB CIIIOHBI Ha 'i"‘u‘i"-‘ TQARFRS KPR A ReOBTREOR
kpaxmain», «JlelicTBue ROYREH %I@% 06ﬁmagﬁﬁn0mﬁﬁ@
hepMeHTOB -' A 310708
)KEITYJOYHOTO COKa Ha P aﬂ’?ﬁﬁm %ﬁaﬂ@%@&x&?ﬁﬁ%
S et Ha opﬂiﬁ%ﬁha _ COTJIACOBAHHOCTD
ba00ThL BHYTPCHHEH
b‘ IITNUDbIRA1TD I'Sl/l,LLbl SARAINBAIOIINX
6 . OOMeH BeriecTB 1 3Hepruu . Bitamunb! (EKpeUBy U OTAEIOB  HEPBHOM
L ("l%eg‘ ‘nn'znmtn/m MF‘}I{EV
18 OPMBI NTUTAHUS PaliioHajabHOE IIMTaHUE. | CTAHOBUTH 1 : Irb ﬁbﬁﬁfﬂﬂfﬂ/ fidudposas
Hopwmbi U [faBHCHMOCTH mpoopaTopust
hEIKUM ITUTAHU. MEXITY THUIIOM it : mpmﬂpmwcm@pmm O puzmonoruun
MeTo b1 W3y4YeHUs [JIeATEIbHOCTH 6WTHTPHOMITORB&5TH¥H8@B(;[M1{HK
PKUBBIX OPTaHU3MOB! feoBeKa " CRORENTOMIMBAQ. TPOIIECCH AYgacTOThI
Ha6JTI0IEHHE, HopMaMul TUTaHus, PAAEHBAP S BABHCHMBCTIO OWREIBATS i x annst, YCC,
13MCPCHHC. fiepe3  OCHOBHBIC PAPATHREIGEIORTIC BHAPKRBRRapTepyabHOTO
[IpakTideckas paboTa:  |opsrus: e KCTOBPRBHARUNX 115 1eH )
«Omnpenenenne (OCHOBHOM 0OMEH», <UL HIEPBOH
[TPEHUPOBAHHOCTHU 0BT 0BMeH. [MONIQDIBAH HBO C TRORE A HEEBEP I CHII5]
DpraHu3Ma 110 ATEIO Hand yrpaerosanbkEH pel
hyHKITMOHATHHOU OB IHNGA DB AT POKPILFETED B
Mpo6e» Tearh BBIBO/,
CpaBHUBAs

OKCIICPUMCHTAJIbHBIC TaHHBIC C
OTAaJIOHHBIMU

Koxa . (4 uacos) 10 . Hepsras cucrema (5 yacos) 9 Kj1acc




1 [Muoroob6pa3ue O6o001eHNEe panee M3y4yutsb 1 Onpenensarsb OTJIMYUTEIbHBIE |[MHKPOCKOT
KJIICTOK M3Y4CHHOI'O MHoroo6pagp1e MPU3HAKNW KJIICTOK IIPOKapuoT H uH(prBoﬁ’
MaTepuana. KIIETOK 9YKapHOT U oykapuoT. IIpHBOANTE TPUMEPBI |\pkpomperapartsL.
MHOroo0pasue THIIOB | oo OpraHU3MOB MPOKAPHOT U
KJICTOK: DYKapUOT. XapaKTepu30BaTh
OCOOCHHOCTh HUX
CBOOOJHOXKMBYILHE U CYIL[ECTBEHHBIE MIPU3HAKHA
00pa3syOIHe TKAHH, (CTPOCHI PasHBIX PKA3HEIEATEbHOCTH
MPOKAPUOTHI, Hapers CBOOOJIHOKUBYIICH KJICTKH H
HyKapuoThl. Pomb KJIETKH, BXOIALIEH B COCTaB
VI€HBIX B U3YUCHHUH TKaHH.
KIJICTKU. HazbiBaTh UMeHa YUEHBIX,
MOJIOKUBILIMX HAYAJIO0 H3YyYEHUIO
JTaGopaTopHas paGoTa kineTkd. CpaBHUBaTb CTPOECHHE
Ne 1 «MHoroo6pasue PAaCTHTENBHBIX W JKUBOTHBIX
KIJIETOK DYKapHOT. KICTOK.
Cpasrerie DuKCUPOBATH PE3yIHTATHI
PACTHTENBHBIX U HAOJI0ICHUN U JIe7aTh BHIBOJIBI.
KHBOTHBIX KIIETOK CoburogaTh paBuia paboThl B
KaOuHeTe, oOpamieHuss ¢
TabopaToOpHBIM 000PYI0BAaHUEM
Ne /oo Tema Copepxanue LleneBas yctaHoBka |Kon-Bo |OCHOBHBIE BHABI JIeATENbHOCTH [Mcmonb3oBaHMe
ypoKa JacoB  (00ydaroImuxcs Ha o0opynoBaHue

YpOKe/BHEYPOUHOM 3aHATHH

1 . 3aKOHOMEPHOCTH KU3HH Ha KI1eTo4HOM ypoBHe (10 u)




XUMHUYECKUE
BEILIECTBA B KJIETKE

O0600mmenue panee
M3Y4EHHOTO
MaTepuana.
OcoGenHoctu
XMMHYECKOI0 COCTaBa
PKWBOU KJIETKH U €ro
CXOZCTBO y

pa3HbIX TUIIOB

KJIETOK.
Heoprannueckue u
OpraHuYecKue
BelIecTBa KJICTKH.
Conepsxanue BOJIbI,
MUHEPaTbHBIX

coJel,
YTJIEBOJIOB,  JIMIIHIOB,
0ENKOB B KJIETKE U
opranuszme. Ux
b yHKITUH B
PKU3HECSATEIbHOCTH
KJIETKH

M3yuuth B
XUMUYECKUN TUIIOB Y
[Pa3HBIX KJI&

Pa3nnuaTh M Ha3LIBaTh OCHOBHEIE
HEOPraHUYeCKHe U OPraHUYeCKue
BEILIECTBA KJIETKH.
OObsicHATE  (DyHKIIUK BOJIBI,
MUHEPATBHBIX BEIIECTB, OCIIKOB,
YTJIEBOJIOB,
HYKJICHHOBBIX KHCJIOT B KJIETKE.
CpaBHUBaTh XUMHUUYECKUNA COCTAB
KJICTOK JKUBBIX OPTraHU3MOB U TEJ
HEKUBOU IIPUPOABL,

JeyiaTh

JIUIIN 0B n

BbIBO/bI

MUuKpOCKoI

11 (hpoBOH,
nmabopaTopHoe
000pynOBaHUE 1O
N3Yy4EHUIO
XUMHAYECKOTO
COCTaBa KIIETOK




CTpOCHI/IC KIICTKHN

CTpYyKTYypHBIE YaCTH
KJIETKHA: MEMOpaHa,

S71pO, LIUTOILIa3Ma C
OpraHouJamMu u
BKJIFOUEHUSIMU.

Opl"aHOI/II[BI KIICTKH U UX

b yHKITUU
MeMOpaHHBIE U
HeMeMOpaHHBIe
OpTaHOUIHI,
OTJIHYUTEIHHBIE
0COOCHHOCTH HX
CTpOCHUS ¥ (PYHKITUH

MN3yunth

byHKIIUN
OpPraHOMIOB KJIETOK,
BBISIBUTD HX
OTJIMYMTCIIHbHBIC
0COOCHHOCTH.

Pasnuuare OCHOBHBIE 4YaCTH
kieTku. Ha3piBaTh M OOBSICHATH
CYIIIECTBEHHBIC NPU3HAKU BCEX
qactel  kiueTku. CpaBHMBATh
0COOEHHOCTH KJIETOK PAaCTeHHUU
1 )KUBOTHBIX

BbII[CJISITB n Ha3bIBaThb

CYLLECTBEHHbBIE
CTPOEHUSI OPraHOUIOB.

IIPU3HAKU

Paznmuyare OpraHouabl KISTKH HA
PUCYHKE y4eOHHUKA.
OOBACHATH QYHKIIUU OTIEIIBHBIX
OpraHouIOB B
PKU3HEIESITEIbHOCTH
pacTUTEIIbHOM u

JKMBOTHOM

[{ndposoit
MUKPOCKOIT
UTOTOBBIC
MUKpPOIperapaThl




KJICTOK




Pa3smuoxenue
KJICT- KH )41
eé

SKU3HEHHBIN ITUKII

Pa3zMHOXeHNE KISTKH
IYTEM JIETICHUS —
00I11eeCBOMCTBO
KJICTOK
OJHOKJICTOYHBIX 51
MHOT'OKJIETOYHBIX
OpraHU3MOB.
Kiterounoe nenenue y
MPOKAPUOT — JICJICHUE
KJICTKUHAJABOEC.
Jlenenue KJIETKHU

Y 9YKapHuoT.

MuTto3. ®a3sl

MHTO34.
JKM3HEHHBIA TUKIT
KJIETKH.
uHrepdasa,

MHTO3.

Pazngencune
KJIETOYHOI'O
COJICPXKUMOTO Ha JIBE
TOYEPHUE KIIETKH.
JlaGopaTopHnast pabota
No 2
«PaccmarpuBanue
MUKpOIIpEnapaToB ¢
JIETISIIIMUCS
KJIETKaMM»

M3yunth
PKU3HEHHBIN
COMaTHYECKOM
KJIIETKA Ha MPUMEPE
NENSAIINXCSI  KIETOK
KOpEILIKa JyKa

UK

XapakTepu3oBaTh
[Pa3MHOXKEHHUS KIIETKH.
CpaBHUBATH JI€JICHUE KIETKU
[IPOKAPUOT U DYKAPHUOT, AeNaTh
BbLIBOJIbI HA OCHOBC CPABHCHUA.
OHpCIIeHSITB IIOHATUA «MHUTO3» U

3HAUYCHHC

«KJIETOYHBIH LUKID).
DukcupoBarhb pe3yabTaThl
HaOmrofeHu,  (GopMyIupoBaTh
BBIBO/JIBI.

CobmroaTh ipaBuiIa paboThl B
KaOuHerTe, oOparmieHuss ¢
1abopaTOpHBIM 000PYI0BAaHUEM

OOBSICHATD MEXaHHU3M
pactpeneneHus
HACJICCTBSHHOTO Martepuaia
MEXIy — ABYMS JIOYCPHUMH
KJIIETKAaMU Yy  TPOKapHOT W
DYKapHOT.

HasrpiBaTh u

XapaKTCprU30BaThb CTalun
KJICTOYHOI'O IUKJIA.

Habnronate U OIUCHIBATh
NENSAIUecs] KIETKH 10 TOTOBBIM
MUKpOIIperaparam.

[{udposoii
MUKPOCKOIT
UTOTOBBIC
MUKpOTIperapaThbl

2 . 3aKOHOMEPHOCTH JKU3HU HA OPraHU3MEHHOM ypoBHe (17 u)




baktepun u BUpyChI

PasnooOpasue

($hopM OpraHU3MOB:
OJIHOKJIETOYHBIE,
MHOTOKJIETOYHBIE U
HEKJIETOYHBIC.
bakrepuun KaK
OJIHOKJICTOYHbBIE
nosiiepHbIe
opranu3Mbl. Bupycel
KaK HEKJIETOYHas

N3yunth
CYILLECTBEHHbBIE
MPU3HAKH
OakTepui,
uaHoOaKTepHuil
BHUPYCOB

Bbieniate  CyliecTBEHHBIE
[IPU3HAKU OakTepui,
[I1aHOOAKTEPHA U BUPYCOB.
OOBsicHATh  (Ha KOHKPETHBIX
MpHMepax) CTPOCHUE U 3HAYCHHE
OakTepui, ITMaHOOAKTEPHUI U
BUPYCOB. PaccmarpuBars

u
OOBSICHATB 10 PUCYHKY
ydaeOHHKa TIpoLiece

[udposoit
MHUKpPOCKOI U
TOTOBBIC
MUKpOTIperapaThbl
OakTepwi,
nmabopaTopHOe
obopynoBaHue
1151 GUKCcaIuu 1

dbopma JKU3HU.

OTIUunTEeNIHLHBIE

0cOOeHHOCTH OakTepuit
1 BUPYCOB. 3HaUCHNE
OakTepuii 1 BUPYCOB B
npupose

€ro pa3MHOXKCHMUSL.
[IpuBOAUTE  HIpUMEpPHI
3a00JIeBaHUH, BBI3IBAEMBIX
OaKkTepHsIMU U BUPYCaMHU

IMPOHUKHOBCHUSA BUPYCAa B KJICTKY HOKpAlIMBaHUA

OaxkTepuil o
[ pamy




PactutenbHBIl €ro
OpraHu3M U
0COOEHHOCTH

['1aBHBIE CBOMCTBA
pacTeHUM:
aBTOTPO(HOCTH,
HECTIOCOOHOCTh K
AKTUBHOMY
MepeIBIKEHUIO,
pa3MelIeHre OCHOBHBIX
yacTe — KOpHS U
nobera — B
JBYX Pa3HBIX
cpenax. OcoGeHHocTH
PaCTUTENBHOM KIIETKU:
[MPUHAJICKHOCTh K
HyKapuoTaMm, HaJluuue
KJIETOYHOM  CTECHKH,
TUTACTH]] M KPYITHBIX
Bakyosiedl.  CnocoOsl
Pa3MHOKCHHUS
pacTeHUI: MMOJOBOE U
Oecrionoe.
OcobenHoctn
MIOJIOBOTO
Pa3MHOKCHHS.

YTayouTh u
0000111aTh
CYIIECTBEHHbBIE
[MPU3HAKU PACTEHUMN U
[pPacTUTENIbHOMN
KJICTKU.

Briaeasats u 00001maTh
CYILIIECTBCHHBIE MPU3HAKH
pacTeHMH W PaCTUTEIbHOU
KIIETKH.
XapakTepu3oBatb  O0COOCHHOCTH
[IPOILIECCOB  KU3HEACATCILHOCTH
PACTCHHMIA: IUTAHUS,
JBIXaHUsl, POTOCHHTE3A,
Pa3MHOKCHHSI.
CpaBHUBATh 3HAYCHHE ITOJIOBOTO H
Oecroioro  coco0oB

Pa3MHOXKECHHsI PACTCHUH, AEIIaTh
BBIBOJIbI HA OCHOBE CPaBHEHMUS.
OOBACHATH POJIb Pa3IUYHBIX
pPAcTEHUH B KU3HU YEJIOBEKA.
[IpuBOIUTE  TpPUMEPHI
VCITOJIB30BAHUS YEII0BEKOM
[Pa3HbIX CIIOCOOOB Pa3MHOKEHUS
pacTEeHUl B XO34MCTBE UB IPUPOIE

[{udpooit
MHUKPOCKOTT U
TOTOBBIE
MHUKPOTIpEnapaThl,
nmaboparopHoe
o0opymoBaHue
st
[PUTOTOBJICHHS
BPEMEHHbBIX
MHUKpPOIIpEnapaToB




Tunel 6ecIroa0ro

Pa3MHOXKEHUS

BEreTATUBHOE, CIIOPAMH,
IeJICHHEM
KJICTKHU

HaJIBOE

[{apcTBO TpHOOB.
JInmaliHuKu

['puObI, UX CXOJICTBO C
pyTrUMH
PYKapUOTHUYECKUMU
OpraHu3Mam —

/laTb XapakTepucTuKy
CYILIECTBEHHBIX
MPU3HAKOB CTPOEHUS
12§

Briaenars u

XapaKTCPU30BaTh
CYIICCTBCHHBIC IMPpU3HAKA
CTPOCHUA n IMponeccoB

KHU3HCACATCIIbHOCTHU

[udposoit
MUKPOCKOII U
TOTOBBIE




[PACTCHUSAMU U

PKNBOTHBIMU — H

OTIINYHE OT

HUX.
Cnernuduueckue
CBOMCTBA rpud
MHoroob6pasue
3HAYCHHUE IPUOOB:
MJICCHEBBIX,
[ISTIOYHBIX,
Mapa3suTHYCCKUX.
JInmaiiHuKH
0coObIe
CUMOMOTHYICCKUE
OpTaHHU3MBI;
MHOT000pa3ue u
3HAYCHHE

OB.
n

KakK

HX

[POLIECCOB
PKU3HEICATEILHOCTH
rpubOB U
TIUIIIAaHHUKOB

rpu0OB W JIMIIAMHWKOB  HA
KOHKPETHBIX MPUMEPAX.
CpaBHHBaATh CTPOCHHE TPUOOB CO
CTPOCHUEM PACTCHUH, )KUBOTHBIX U
JIMINAHUKOB, JIEJIaTh  BBIBOIBL.
XapakTepu30BaTh 3HAYCHHE
rpuOOB W JIMIIAWHUKOB IS
MPUPOIBI M YEITOBEKA.

OTMe4aTh OIAaCHOCTh SIAOBUTHIX
TpuOOB U HEOOXOIUMOCTh 3HAHHUS

paBui cOopa rpuboOB B IPUPOE

MUKpPOIpEnapaThl
rpuboB,
repOapHbIit
MaTepHran

rpudoB 1
JINIIAaHHUKOB




JKuBOTHEBIN
OpraHu3M H €T0
0COOEHHOCTH

Oco0eHHOCTH
SKMBOTHBIX
OpTraHU3MOB:
MMPUHAICKHOCTh K
DYKapuoTaM,
reTepoTpOPHOCTD,
CIIOCOOHOCTE K
AKTUBHOMY
MepeABUKEHUIO,
3a00Ta O IIOTOMCTBE,
[IOCTPOMKA  JKUJIMILL
(ruésn, Hop). Jenenue
PKMBOTHBIX 11O
criocobam

0OBIBaHUS
IV
PacCTUTEIBHOSTHBIC,
XHIIHEIE,
napa3suTHYECKHUe,

magaJIbIMNKK, BCCAOHBIC

Briaennthb u
0000IIUTE
CYILIECTBCHHBIC
MPU3HAKW CTPOCHHUS U
MPOIICCCOB
PKH3HEAEATEILHOCTH
PKHBOTHBIX

Brioenars b3 0000111aTh
CYIIICCTBEHHbBIC MPHU3HAKH
CTpOEHUS u IPOIIECCOB
PKU3HENEATEIbHOCTH  YKMBOTHBIX.
Hab6mronaTs 5 OIIHCBIBATH
[IOBEIEHUE KUBOTHBIX.

Ha3biBaTh KOHKpPETHBIC MPUMEPHI
pa3IMYHBIX JUKUX JKUBOTHBIX H
HanboJiee pacrnpocTpaHEHHBIX
TIOMAIIHUX KUBOTHBIX.

OOBSCHATD POJIb
PKUBOTHBIX B JKU3HU YCIIOBCKA.

XapakTepu30BaTh CIOCOObI
MUTAHUS, pacceneHus,
[ICPCIKUBAHUA HC6JIaFOHpI/I$ITHBIX

YCIOBUA M TOCTPOMKH KUJIUIL
SKHBOTHBIMH

Ppa3INYHbIX|

Bnaxabie
rpenaparsbl
PKHBOTHBIX
Pa3IIMYHBIX
TUIIOB




5 . 3aKOHOMEPHOCTH B3aUMOOTHOIIICHHI OPraHu3MOB 1 cpebl (15 u)

VYci10Bus )KU3HA Ha
3emiie

Cpensi KUZHU

OpraHnu3mMoOB Ha 3emie:

BOJHAI,
Ha3eMHOBO3/TyIIIHAS,
[IOYBEHHAA,
OpraHu3MeHHasl.
YcnoBus JKU3HU
OpPraHU3MOB B Pa3HBIX
cpenax.
ODKOJIOTHYECKHE
(bakTopsI:
abuoTu4ueckue,
OMOTHYECKHE U
AHTPOIIOTCHHBIC

Hatp
XapaKTEPUCTUKY
OCHOBHBIM cpeJiaM
KU3HU

BBII[CJISITB n  XapaKTCpU3OoBaThb
CYIIECTBEHHBIC MNPU3HAKU CpPEX
JKU3HU Ha 3eMIIe.

HasbiBath XapaKTepHbIe
NpU3HAKK OpPraHU3MOB —
oOuTartesne STUX cpel KU3HH.
XapakTepu30BaTh YEPThI
IIPUCIIOCOOTIEHHOCTH OPraHU3MOB
K cpezie UX OOuTaHus.
Pacrio3snaBath 1 XapakTepu3oBaTh
IKOJIOTHYEcKue (HaKTOPHI Cpebl

[udposas
nmabopaTopusi o

9KOJIOTHH
(matumk
MYTHOCTH,
BIaxxHocTH, pH,
YTIIEKUCIOTO
raza o
KHCJIOPO/1a)




10

JKOJIOTUYECKUE
npoOieMbl B
ouocdepe.
OxpaHa IpUpoIbl

O06o01IeHne panee
WU3Yy4EeHHOTO MaTepHaa.
OTHOIICHUE YeIIOBEeKa K
pUpoJIC B
UCTOPUU YEIOBEYECTBA.
[Tpo6aembr Guochepsr:
UCTOIICHUE MPUPOJTHBIX
pECypcoB, 3arpsi3HEHUE,
COKpaIleHue
OHOJIOrN4ECKOro
pazHooOpasusi. Pemenue
HKOJIOTHIECKUX
npobiem Orochepsr:
parroHaIbHOE
UCIIOJIb30BaHUE
pecypcoB, OXpaHa
TIPUPO/IBI, BceoOIee
HKOJIOTHYECKOE
oOpa3zoBaHue
HaCEJICHHUS.

JlabopaTopHas pabota
Ne 6

«O1eHka KauecTBa
OKPYKaroIIen Cpebi»

BbIsSIBUTH OCHOBHBIC
PKOJIOTUYECKUE
POOIIeMBI
orocdepsl.
[IpoBecTn

OLICHKY
KauyecTBa
OKpYy>Karoleu
Cpelbl.

Beiaensate W XapaKkTepH30BaTh
MPUYHHBI SKOJIOTHYECKUX MPoOIIeM
B Onocdepe.

[Tporuo3upoBaTh HOCJIEICTBUSA
MCTOIICHUS! PUPOIHBIX PECYpPCOB
M COKpauleHHs OWOJIOTHYECKOTO
pa3HooOpasus.

OO6cyxnaTte Ha KOHKPETHBIX
MpUMeEpax  JKOJIOTUYECKHE
MpOoOJIEMbI CBOETO PETHOHA U
Orocdepbl B 1IETIOM.
APryMEHTHPOBATh
HE00X0IUMOCTh 3aIUTHI
OKpYXKaroIen Cpenpl,

COOJTIOICHHSI TPaBUJI OTHOIICHHUS

K KUBOW M HEXKHUBOU IPUPOJE.
BEISBIISATH M OLIEHUBATH CTETICHD
3arpsi3HEHUS TOMEILEHHH.
dukcupoBath pe3ybTaThI
HaOJIIOAEHNII U [OejlaTh BBIBOJEIL.
Cobmro1aTh MpaBuia padoThI B
KaOuHeTe, 0OpaIIeHus ¢
mabopaTOpHBIM 000pYyI0BaHUEM

[{udposas
maGopaTopHs 1Mo

HKOJIOTHH (IaTYHK
BJIQKHOCTH,
YTJIEKHCIIOTO

rasa u

KHCJIOPO/1a)




