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IMosicuuTebHAA 3aNIMCKA
BBenenne

OcHamienne 001me00pa30BaTENbHBIX IIKOJ COBPEMEHHBIM aHAJOTOBBIM M IU(PPOBBIM 00OPYAOBAaHHEM SIBISIETCS MaTEpHAIBHON
0azoii peanmzanuu PeneparbHOTO TOCYJAPCTBEHHOTO 00pa30BaTENLHOTO CTaHAApTa. JTO OTKPHIBAET HOBBIE BO3MOXHOCTH B YPOUYHOU H
BHGypO'—IHOﬁ, BHEKJIACCHOM ACATCIIBHOCTU U ABJIACTCA HCOTHECMIJICMBIM YCIIOBUEM q)OpMI/IpOBaHI/Iﬂ BBICOKOTEXHOJIOTHYHOM CpcAbl HIKOJIBI, oe3
KOTOPOH CJI0)KHO TPEACTAaBUTh HE TOJBKO MpoduibHOE 00ydeHne, HO M COBPEMEHHBIH 00pa30BaTeNbHBIN Mpolecc B IenoM. Paspacraercs
[I0JI€ B3aWMOJCHCTBHS YYEHHKAa M YYMTENs, KOTOPOE paCHpOCTpPaHSAETCS 3a CTEHBl IIKOJIBI B PEANBHBIA M BUPTYAIbHBIM COLIYM.
Hcnonp3oBanne yueOHOTO 000pYJOBAaHUSI CTAHOBUTCS CPEICTBOM OOECHEUEHHs ATOT0 B3aWMOJICHCTBHSA, TeM 0OJiee B YCIOBHSIX OOYydSHHS
MpeAMETY Ha yriayOoaéHHOM ypOBHE, TIpeAnoaraeMoM npouian3anuein 00yaeHus.

Bricokas cioxHOCTh pabOThI ¢ COBpEMEHHBIM LIU(POBBIM, 00ecrieueHre ero paboTocrnocoOHOCTH, HETOCTATOYHOCTh METOJUYECKOTO
obecrnieyeHns — BCE 3TO 3a4acTyl0 BCTYMAeT B MPOTHUBOPEYHE C HEAOCTATOYHOCTHIO MH(GOPMAIIMOHHBIX U MHCTPYMEHTAIbHBIX KOMIIETEHIUI
regarora. PaspemeHI/Ie JaHHOI'O KOH(bJ'II/IKTa BO3MOXXHO B HpaKTH‘ICCKOﬁ ACATCIIBHOCTH, B BBINIOJIHCHUH JEMOHCTPAIIUOHHBIX 1 Ha60paT0pHBIX
paboT, opraHu3anuy JJab0PATOPHOTO IKCIIEPUMEHTA, B OPraHU3AINH ITPOSKTHON U y4eOHO-HCCIIeIOBATEIECKOM IEATEIIbHOCTH 00yJatOIXCS.
B mpouecce skcrnepuMeHTaNbHONM paboOThl ydalquecss NPUOOPETArOT OMBIT MO3HAHUS PEANTbHOCTH, SBISIONIMNCS Ba)XXHBIM 3TalloM
dbopMupoBaHHS Y HUX YOSKICHHH, KOTOpPBhIE, B CBOIO OYEpEIb, COCTABISIOT OCHOBY HAy4YHOTO MHUPOBO33peHHUs. B To ke Bpewms
oTpabaThIBaeTCsI METOJHMKA TOCTAHOBKH OKCIIEPHUMEHTA. TeMaTHKa pacCMaTpPUBA€MbIX OSKCIEPUMEHTOB, KOJHYECTBEHHBIX OIBITOB,
COOTBETCTBYET CTPYKTYpE TNPUMEpPHOW 00pa3oBaTeIbHONW MPOrpaMMbl IO OHOJIOTHH, cojepkaHuio DenepaabHOT0 TOCYAaPCTBEHHOTO
obpazoBatenbHoro cranaapta (PI'OC) ocHOBHOTO 0011IETO 00pa30BaHMS.

[TocraBnsiemble B WIKOJBI COBPEMEHHBIC CPEICTBa OOydYeHHs, B paMKax IMpoekra meHTpa «Touka pocTay, COIepKaT Kak YKe
M3BECTHOE 000pyIOBaHKE, TaK M MPUHIMIHAIBHO HOBOE. [Ipexke Becero, 3o mudpoBbie 1a00paTopuu ¢ HAOOpaMu TATYUKOB, TIO3BOJISIONINE
MPOBOJIUTh HM3MEpEHHs] (PU3MUECKUX, XUMHUYECKUX, (U3UOJOTUYCCKUX MapaMeTpOB OKpYXKArolled Cpeabl W OpraHu3MoB. B OCHOBY
00pa3oBaTeNIbHOW MPOTPaMMBI 3aJI0KEHO TPUMEHEHUE IUQPPOBBIX J1aboparopuidl. PaccMOTpeHHBIE B MOCOOMH OMBITHI MPONUIA IIHUPOKYIO
anpoOanuio. MHOTOJIETHSSI TMPaKTHKA HCIOJIb30BaHUS IH(POBBIX JIAOOPATOPUIl M MHKPOCKOIMYECKON TEXHUKU B IIKOJIE IMOKa3aia, 4YTo
COBPEMCHHBIC TEXHUYECKHUE CpeACTBA OOY4YCHHsS HOBOTO IOKOJICHHS TMO3BOJSIOT JOOUTHCS BBICOKOTO YPOBHS YCBOCHHUS 3HAHUIA,
(bOopMUPOBAHUS MPAKTHUECKUX HABBIKOB OMOJIOTHUECKUX UCCIICIOBAHUMN, YCTOWYMBOTO POCTA MIO3HABATEIBLHOTO HHTEPECA IKOJILHUKOB U, KaK
CJIC/ICTBUE BBICOKOTO YPOBHS y4eOHOM MOTHBAIIUH.

Iean u 3agaun

® peanu3anusa OCHOBHBIX 06H_[606pa30BaTCJIBHBIX nporpamMm I10 y‘ICGHBIM npeamMeTam CCTCCTBCHHO-HaquOﬁ HAITpaBJICHHOCTH, B TOM 4YUCJIC
B paMKax BHCypO‘lHOfI ACATCIIBHOCTHU 06yqa101u1/1X051;

b pa3pa60TI<a " pain3anus pasHOYPOBHCBBIX JOIIOJHUTCIbHBIX 06H_ICO6p8.30BaTeJ'IBHBIX nporpamMmm eCTCCTBeHHO-Hay‘IHOﬁ HAIpaBJICHHOCTH,
a TaK’KC UHBIX IPpOrpaMM, B TOM YUCJIIC B KaHPIKy.IIprHBIfI nepuon;

® BOBJICYCHHC yYaIlIUXCA U ICOArOTHYCCKUX p3.60THI/IKOB B IIPOCKTHYIO ACATCIbHOCTD,



® opraHu3anus BHEYYeOHOH NESITEeIbHOCTH B KAaHUKYJSPHBIM HEpuoj, pa3paboTka M peaiu3alusi COOTBETCTBYIOIIHMX 00pa30BaTeIbHBIX
nporpamMmm, B TOM 4HUCJIC IJId narepeﬁ, OpPraHN30BaHHBIX O6p3,30BaTeJIBHBIMI/I opraHu3alnuvsiMu B KaHI/IKYJISIprIﬁ nepuona;

® TIOBBIIICHUC HpO(l)CCCI/IOHaJIBHOFO MacCTCpCTBa ICAArOru4CCKUX pa6OTHI/IKOB OCHTpA, PCAIM3YIOIIUX OCHOBHBIC H AOIOJIHUTCIIBHBIC
0011eo0pa3oBaTebHbIEC TPOTPAMMBI.

Co3nanue neHtpa «Todka poctay mpearnoaraetT pa3BuTie 00pa3oBaTeIbHON HHPPACTPYKTYPHI 0011e00pa30BaTENBbHON OpraHU3alii, B TOM

quclie OCHALIEHUE 00111e00pa30BaTeNIbHON OpraHu3aluu:

e 000pyZOBaHMEM, CpEACTBAMU OOY4YEHHsS M BOCHUTAHMS I WU3Y4eHHUS (B TOM YHCIE AKCHEPUMEHTAJIbHOIO) IMpPEIMETOB, KYpCOB,
JUCHMIUIMH (MOJyJei) eCTeCTBEHHO-HAaydyHOH HalpaBIeHHOCTH IpHU peald3allid OCHOBHBIX 0O0Ie00pa30BaTeNbHBIX HpOrpaMM U
JOITIOJIHUTCIIBbHBIX O6HI€O6p330BaT€J'II)HI>IX nmporpamMm, B TOM YHUCIIC IJId paClIMPCHUS COACPIKAHUA y‘le6HBIX npeamMeToB ((CDI/ISI/IKa)),
«XuMusy, «broaorusy;

e 00OpyIOBaHUEM, CPENCTBAMH OOYYEHUS M BOCITUTAHHS [T PEATU3aIH IPOTPaMM JOTIOTHUTEIBHOTO 00pa30BaHUs €CTECTBEHHO-HAYTHON
HaIlpaBJIEHHOCTEN;

® KOMIBIOTEPHBIM U HHBIM 000PY/I0BAHHEM.

COBpeMeHHBIe SKCIICPUMCHTAJIBHBIC UCCIICIOBAHUS I10 OHoI0rNu YK€ TPYAHO NPCACTABUTH 0€3 HCII0JIL30BaHUS HE TOJIBKO AHAJIOTOBBIX, HO K
U(POBBIX U3MEPHUTEIBHBIX TTPrOOpoB. B denepansHoM rocymapcTBeHHOM oOpazoBarenbHoM crangapre (PI'OC) mpomucaHo, 9TO OJHUM W3
YHHUBEpPCAJIbHBIX YUYEOHBIX AEUCTBUMN, MPUOOPETAEMBIX YUATUMUCS JOHKHO CTaTh YMEHUE «IIPOBEJCHHS OTBITOB, MMPOCTHIX SKCIIEPUMEHTAIBHBIX
UCCIIEIOBAaHUM, MPSMBIX M KOCBEHHBIX U3MEPEHUI C UCIIOJIb30BAHUEM aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX TPUOOPOBY.

VY4eOHBIN IKCIIEPUMEHT 1O OMOJIOTHH, MPOBOJMMBIN Ha TPaJAMIIMOHHOM O0OpYyIOBaHWHU, 0e3 mpuMeHeHus u(poBbIX abopaTopuid, HE
MO>KET MO3BOJIUTH B MOJTHOM Mepe PEelIUTh BCE 33J]a4uu B COBPEMEHHOM 1IKOJIe. DTO CBSI3aHO C PSAOM MPUYHH:
® TPAJUIMOHHOE WIKOJbHOE OOOpYJOBAaHUE U3-3a OrPAHUYEHHUS TEXHUYECKHMX BO3MOXKHOCTEH HE TMO3BOJISET MPOBOJUTH MHOTHE

KOJIMYECTBEHHBIE UCCIIECIOBAHUS;
® JUINTEIbHOCTh MIPOBEACHUS OMOJIOTUYECKUX UCCIIEIOBAaHUM HE BCera
® Ccorjacyercs ¢ JUIMTEeIbHOCThIO YUeOHBIX 3aHSATHH;
® BO3MOXHOCTH POBEJACHHSI MHOTUX HCCIIE0BAHUN OTPAaHHUMBACTCS TPEOOBAHUSIMU TEXHUKH 0€30MaCHOCTH U JIp.

HudpoBas maboparopusi TMOJHOCTHIO MEHSET METOJUKY U  COJEp)KaHWE OSKCICPUMEHTAIBHOM  JEATENbHOCTH U pellaer
BhIIIETIEpeYHCICHHbIE TpoOieMbl. [IIUpOKHii CHEKTp MAaTYUKOB IO3BOJSIOT YYallUMCS 3HAKOMHUTBCSA C IapamMeTpaMu OHOJIOTHYEeCKOTO
AKCIIEPUMEHTa HE TOJIbKO Ha KaueCTBEHHOM, HO W Ha KOJMYeCTBEHHOM YypoBHe. Lludpoas nabopaTopusi MO3BOJIIET BECTH JIUTEIbHBIN
AKCIEPUMEHT JJa’Ke B OTCYTCTBUH SKCIIEPUMEHTATOPA, a YACTOTA MX U3MEPEHUI HEMO/IBIACTHA YEIOBEYECKOMY BOCTIPHUSTHIO.

B mporuiecce ¢popMupoBaHus SKCIIEPUMEHTAIBHBIX YMEHHM YU€HUK 00ydaeTcsi MpeaCTaBIsaTh HH(OpMaILMIO 00 UCCIeIOBAaHUHN B YETHIPEX
BHJIAX:

e B BepOATbHOM: OMHCHIBATH JKCIEPUMEHT, CO37aBaTh CIOBECHYIO MOJIENb JKCIEepUMEHTa, (PUKCHMpOBAaTh BHHUMAaHHE Ha H3MEPSEMBIX
BEITUYHMHAX, TEPMUHOJIOT UM,

¢ B TaOJIMYHOM: 3aMOJHATH TAOMUIBI JAHHBIX, JIEKAIIUX B OCHOBE MOCTPOCHUS TpadUKOB (MIPU STOM Yy YYaIIUXCS BO3HHUKAET MEPBHUYHOE
MPEJICTaBJICHUE O MacIITabax BEINYMH);



e B rpaM4eckoM: CTPOUThH TpaduKH MO TaOJUYHBIM JTaHHBIM, YTO JaéT BO3MOXKHOCTH TEpPeX0Ja K BBIABMKCHUIO THUIIOTE3 O XapakTepe
3aBUCHUMOCTH MEXK]y BeTUYMHAMHU (TIPU 3TOM YYHTEJh MOKA3bIBACT MPEHMYIIECTBO B BU3YAIM3AIIUU 3aBUCUMOCTEH MEXIy BEIMYUHAMU,
HarJIITHOCTh M MHOTOMEPHOCTH); B BHUJIC MATEMAaTHYCCKUX YpPAaBHEHWM: JaBaTh MATEMAaTHYECKOE ONHCAHWE B3aWMOCBS3HM BEJIHYMH,
MaTreMaThuieckoe 00o0IIeHue.

¢ (hopMHpOBaHHE HCCIICIOBATEIIBCKIX YMEHUN yIAIINXCs, KOTOPBIE BRIPAKAOTCS B CICAYIONINX JCHCTBHIX:

1. ompenenenue npooIEMBI;

MMOCTAaHOBKA MCCIICIOBATEIBCKON 3a1a4H;

TUTAHUPOBAHUE PEIICHUS 33]1a9H;

MOCTPOEHUE MOJICIIEH;

BBIJIBI)KCHUE THITOTES;

IKCIIEPUMEHTAIbHAS TIPOBEPKA TUIIOTE3;

aHaJIN3 JTAHHBIX KCIICPUMEHTOB HMJTU HAOFOICHUI;

8. dbopmynmmupoBaHue BBIBOJOB.

[TocieaMe TOABI Y yJamuXxcss HAOMI0IaeTCs HU3Kass MOTHBAITUS H3YYCHHS €CTECTBEHHO-HAYYHBIX TUCITUIUIMH U KaK CIICJCTBUE MaJICHUE
KadecTBa 00pa30BaHMUsI.

[TocTaBnsiemMble B IIKOJIBI COBPEMEHHBIE Cpe/CTBa OOyueHUs, B paMKax MmpoekTta «Touka pocTay, cofepkaT Kak YK€ XOpOILIO H3BECTHOE
o0opynoBaHue, TaK U MPUHIUIHAIBHO HOBOE. DTO HU(POBBIE 1TAOOPATOPUHU U AATYMKOBBIE CUCTEMbI. B 0CHOBY 00pa3oBaTeIbHOM MPOrpaMMBbl
3aJI0’)KEHO TpUMeHeHue IupPoBbIX JabopaTtopuil. TemMaTuka NPEASIOKEHHBIX AKCIEPUMEHTOB, KOJIMYECTBEHHBIX OIBITOB, COOTBETCTBYET
CTPYKType NpUMEpHO 00pazoBaTeNbHON MporpaMmbl IO OHOJIOTHH, coaepxaHuio DenepalibHOTO TOCYAAPCTBEHHOTO 0O0pa30BaTEIbHOTIO
crangapra (PI'OC) ocHOBHOTO 0011IETO OOpPa30BaHMUS.

PaccMoTpeHHbIe B TOCOOHMH OIBITHI MPOLUIH IIUPOKYIO arpoOaruio. MHOToJIeTHSS TPaKTUKA UCIIOJIb30BAHUS XUMUYECKUX pudopos, L1J1
B IIKOJIE MOKAa3aJla, YTO COBPEMEHHBIE TEXHUYECKHE CPEJICTBA OOyUEHHsI HOBOTO MOKOJICHUS MO3BOJISIOT JOOUTHCS BBICOKOTO YPOBHS YCBOCHUS
y4eOHOro Marepualia, YCTOWYMBOTO POCTa MO3HABATEIBHOTO MHTEpeca IMIKOJHHUKOB, T.€. MPEOJOJIETh T€ MPOOIEMBI, O KOTOPHIX TaK MHOTO
TOBOPST, KOT/Ia PeUb 3aX0UT O COBPEMEHHOM IIKOJIBHOM OHOJIOTMYECKOM 00pa30BaHUU.

MarepuanbHo-TexHuueckass 0aza 1eHtpa «Touka pocta» BKIO4aeT B cels 1udpoBbie naboparopuu, HAOOPHI KIACCUYECKOTO
o0opynoBaHus IJ1s IPOBEICHUsI OMOIOTUYECKOTO MPAKTUKYMa, B TOM YHCIIE C UCIOJIh30BAHUEM MUKPOCKOTIOB. YUYUTHIBAs MPAKTUYECKUN OTBIT
MIPUMEHEHHsI TAaHHOTO O0OpYIOBaHHS Ha YpOKaX OMOJOTHMH M B MPOEKTHO-UCCIENOBATENBCKON IESITENbHOCTH, CAENaH OCHOBHOUM akIeHT Ha
omucaHuu UU(POBBIX NabopaTopuil U WX BO3MOXKHOCTSX. [Ipu 3Tom 1mudpoBbie MabopaTopuu B KOMIUIEKTaluu «buonorusy», «IKOJIOTHMY,
Ou3noNoTUA» COAepkKAT KaK WHIANBUAYaIbHbIE AATYUKH, TaK U MOBTOpsromuecs (tabmn. 1). HasBanust mocnenHux B MpuUBEAEHHOU TabmuIe
BBIZIENIEHBl KypcuBOM. Hanmuune momoOHBIX MOBTOPSIIOMIMXCS JATYMKOB PACIIUPSET BO3MOXKHOCTH TEJarora Mo OpraHu3aiuu j1abopaTopHOTO
MPaKTUKyMa.

No oas~wbd



Tab6umnna 1 laTunky nMpoBbIX JA00PATOPHIA 10 0MOJIOTHH, IKOJIOITHH ¥ (PU3HM0JI0TrHH

Ne i/m buonorus DKOJIOTHS dusunonorus
1 BiaxxHocTn Bo3tyxa BuaxxHoctn Bo3tyxa ApTepuanbHOro JaBICHUS
2 DIEeKTPONPOBOIUMOCTH DIIEKTPOIIPOBOIUMOCTH [Tynbca
3 OcBeniéHHoCTH OcBeniéHHoCTH OcBeniéHHOCTH
4 pH pH pH
) TemmepaTypsl OKpyKaroIen cpeibl TemrmiepaTypsl OKpyKaroLen cpebl Temnepatypsl Tena
6 Hurpar-uonon YacToTel AbIXaHUS
7 XII0pUA-HOHOB VYckopenns
8 3ByKa OKT
9 Brnaxnocty nmoyBbl Cwuutbl (3promeTp)

10 Kucnopona

11 OnTruyeckoi MIOTHOCTH 525 HM (KOJIOpUMET)
12 Onrtrueckoit I0THOCTH 470 HM (KOJIOPUMETD)
13 MytHOCTH (TYypOuIUMET)

14 Oxkwcu yriepoaa

JlaTuuky U JOTOJHUTENbHBIE MaTepuabl (MIEPEXOAHUKH, YyBCTBUTENbHbIE 3JIEMEHThI, METOJMUECKUE MAaTEePUAaJIbl, 3apSAHOE YCTPOUCTBO U
Jp.) KOMIUIEKTYIOTCSI B KOPOOKU-4€MOAaHBbI.




YueOHo — MeTOAMYECKHIT KOMILIEKT

» Ilporpamma ocHOBHOro oOmero ooOpaszoBaHuss 1o Owuosiornu. 5—9 kmaccel. ABTopel: B. B. Ilaceunuk, B. B. Jlatromms,
I. I'. IlIBenos, 2016

> buonorus. bakrepun, rpudsl, pacterus. 5 ki.: yue6. s o6meoOpaszosar. Yupexaenuii . - B. B. [laceunnk. — M.. - JIpoca, 2016.

> buonorus. MHoOroo0Opa3ue MoKpeITOCEMEHHBIX PaCTeHHA. 6 KII.: yueO. s obmieoopasosar. yupexaeauii / B.B. [Taceunnk. — M.: JIpoda,
2017.

> buonorus. XXuBotHsie. 7 ki1.: yueb. 11t oOmeodpazosart. yupexaenuii / B.B. Jlarrommn, B.A. Hlankun. — M.: lpoda, 2017.

> buonorusa. Yenosek. 8 ki1.: yue6. mist oOreobpazosar. yupexaenuit / [1.B. Konecos, P.JI. Mam, WU.H. bensieB. — M.: JIpoda, 2018.

» buonorua 9 kin.: yuel. nns oOmeoOpazoBar. yupexaeHuit / A.A. Kamenckuii, E.A. Kpukcynos, B.B. Ilaceunuk, I'I. IlIBenos. M.:
[Ipocsemenue, 2018

1) IlnanmpyemMble pe3yabTaThl OCBOCHHS YU4eOHOI0 NpeaMeTa.
1.1. JInmyHOCTHBIE pPe3yabTaThl

VYyamuecs: JOMKHbBI: — HCTIBITHIBATh YyBCTBO TOPAOCTH 3@ POCCUICKYIO OMOJIOTHYECKYIO HayKYy;
— cIenuTh 3a COONIOICHUEM MTPaBUJI MOBEACHUS B IPUPOJIE;
— TMOHHMMATh OCHOBHBIE (DAKTOPHI, OMPEEIIAIONINE B3aUMOOTHOIICHHS YeJIOBEKa U MPUPOJIbI;
— YMETb Pealn30BbIBATh TEOPETUUECKUE TTO3HAHUS Ha MIPAKTUKE;
— MOHUMATh [IEHHOCTh 3/I0POBOTO U 6e30macHOro oOpasa KU3HHU;
— MPU3HABATh LIEHHOCTH JKU3HH BO BCEX €€ MPOSBICHUAX U HEOOXOIUMOCTh OTBETCTBEHHOT0, OEPEKHOTO OTHOIICHUS K OKPYXKAIOIIEH Cpee;
— 0CO3HABaTh 3HAYCHHE CEMbU B )KM3HU YEJIOBEKA U OOIIECTBA;
— MPUHUMATh EHHOCTU CEMEHHOM KU3HU;
— YB@XKUTEJIHHO U 3a00TJIMBO OTHOCUTHCS K UJI€HAM CBOEH CEMbH;
— MMOHUMATh 3HaYeHHE 0OyUEeHHUs JUIsl IOBCETHEBHOM dU3HU M 0CO3HAHHOTO BbIOOpa mpodeccuu;
— MPOBOAUTH PabOTy HAJl OIMOKAMHU /ISl BHECEHUS! KOPPEKTUB B YCBABAE€MbI€ 3HAHUS;
— MPU3HABATh NMPABO KAXKJOTO HA COOCTBEHHOE MHEHHE;
— (hopmupoOBaTH YMOLIMOHATLHO-TIONIOKUTEIFHOE OTHOIIIEHNE CBEPCTHUKOB K cebe uepes MTy0oKoe 3HAaHUE 300JI0TMUECKOM HayKu;
— MPOSABISATH TOTOBHOCTH K CAMOCTOATEIHHBIM MOCTYIKAM U IEHCTBUSAM Ha Oaro mpupobl;
— YMETb OTCTanBaTh CBOIO TOUKY 3PCHHUS,
— KPUTHUYHO OTHOCHUTHCSI K CBOUM TMOCTYITKaM, HECTH OTBETCTBEHHOCTD 32 UX MOCIEICTBUS;
— yMETh CIylaTh W CIBIIIATh JAPYroe MHEHHE, BECTU JUCKYCCHUIO, OMIEpUpOBaTh (pakTaMu Kak JjIs JOKa3aTelbCTBA, TaK M I OMPOBEPIKECHUS
CYIIECTBYIOLIETO MHEHHUS.



1.2. MeranpenMeTHble pe3ybTaThl

MeknpeaMeTHbIE TOHSATHS:

CHUCTEMAaTHU3UPOBATh, COTOCTABIATh, AHAIM3UPOBaTh, 0000MATh W HMHTEPIPETHPOBATH HWHPOPMAIUIO, COJCPIKANIYIOCS B  TOTOBBIX
WH(OPMAITMOHHBIX 00BEKTAX;

BBIJICTISATh TJIABHYI0 M H30BITOYHYI0 HH(OPMAIMIO, BBITIOIHSATH CMBICIIOBOC CBEPTHIBAHUE BBIJCICHHBIX (AKTOB, MBICICH; IPEACTABIATH
“H(pOpMAIHIO B CKATOM CI0BECHOM (opMe (B BUJIE TUIaHA WM TE3UCOB) U B HATIISAIHO-CUMBOJIMUECKON (popme (B BUJe TaOIUIL, TPAPUIECKUX CXEM
Y TUarpaMm, KapT MOHATHUN — KOHIIENTYaIbHBIX JUATPAMM, OMTOPHBIX KOHCIIEKTOB);
3aIOJIHSATH U JAOTIOHATH TAOIHUIIBI, CXEMBI, JHArPaMMBbI, TEKCTHI
OBJIQJICHUE OOYYAIOIIMMUCS OCHOBAMH YHUTATEJILCKOW KOMIIETCHIIMH, TIPHOOPETEHHE HABBIKOB padOThI ¢ MHGPOPMAIMEH, y9acTHE B TPOCKTHOM,
UCCIIEI0BATENbCKON AEITETbHOCTH.

PeryastuBubie Y YJ:

YMeHue caMoCTOsITeNIbHO ONPEAeNATh el 00ydeHus, CTaBUTh U (JOpMYIUPOBAaTh HOBBIEC 3aJlauyu B yueOe U MO3HABATEIbHON AESITETbHOCTH,
pa3BUBaTh MOTHBBI U MHTEPECHI CBOCH MO3HABATEIBHON JIeATeIbHOCTH. OOyUatOmMACs CMOXKET:

aHAJIM3UPOBATh CYHIECTBYIOLIUE U MNIAHUPOBATH Oyaylie 00pa3oBaTebHbIE Pe3y/IbTaThl;

UICHTUPUIMPOBATH COOCTBEHHBIE MTPOOIEMBI U OTIPENIEATH INIABHYIO POOIEMY;

BBIJIBUTaTh BEPCUU PElLIeHUs MPoOIeMbl, POPMYITUPOBATh THIIOTE3bI, IPEIBOCXUIIATh KOHEYHBIN PE3YIIbTAaT;

CTaBUTH I1eJIb JESITEILHOCTH Ha OCHOBE OTPEACICHHOM MPOOJIEMBI U CYIIECTBYIOIIUX BO3MOKHOCTEH;

dbopMynupoBarh yueOHbIE 33Ja4 KaK IIard J0CTHKEHUS [TOCTABICHHOM 1IeTH 1eATeIbHOCTH;

000CHOBBIBATH 1IEJIEBbIE OPUEHTUPBI U MPUOPUTETHI CCHUIKAMH Ha LIEHHOCTH, YKa3bIBasi U 00O0CHOBBIBAs JOTHYECKYIO MOCIEI0BaTEIbHOCTh
I1aroB.

YMeHue camMOCTOSITeNFHO IJIaHUPOBATh MYTH AOCTIDKEHUS IIeNiel, B TOM 4YHCIIe albTepPHATHBHBIC, OCO3HAHHO BBIOMpATh Hamboiee
3¢ deKTUBHBIE CTIOCOOBI pelIeH s YUeOHBIX U MO3HABATENbHBIX 3a1a4. OOydaronuiics CMOKET:

OTIpeIeTISATh HEOOXOAUMBIE IeHCTBHE(S]) B COOTBETCTBUU C YU€OHOW 1 NO3HABATEIHHON 33a]a4€il M COCTABIISATH aJTOPUTM MX BHITIOJTHEHHUS,
000CHOBBIBATh M OCYIIECTBIATH BBIOOP Harbosee 3 PeKTUBHBIX CIIOCOO0B pelieHus y9eOHbIX U TTO3HABATEIbHBIX 33134,
OTIPEAETSATh/HAX0IUTh, B TOM YHCIIE U3 MPEJIOKEHHBIX BAPUAHTOB, YCIOBUS AJIsl BBITIOJHEHUS yUeOHOM 1 TTO3HABATEILHON 3a1a4H;

BBICTpAMBATh KHU3HCHHBIC IIJIAHBI HAa KPATKOCPOYHOC 6y,Z[yIJ_I€€ (3a$IBJI$ITI> HOCJIICBBIC OPUCHTUPBI, CTABUTbL AACKBATHLIC UM 3ala4u U



npeayiaraThb IeHCTBUA, YKa3biBast 1 000CHOBBIBAS JIOTUYECKYIO I10CIIEJ0BATEILHOCTD II1AaTroB);

BBIOMPATH U3 MPEUIOKEHHBIX BAPUAHTOB M CAMOCTOSTEIBHO UCKATh CPEJCTBA/PECYPCHI ISl PELICHHUS 331a41/J0CTUKEHUS 11eTTH;

COCTAaBJIATH IUIaH PeIlIeHUsl IPOoOIeMbl (BBIOJIHEHUS IPOEKTA, IPOBEICHUS UCCIIEI0BAHNS);

ONPEAETATh NOTEHIUAJIbHBIE 3aTPYIHEHHUS IIPU PEIICHNN Y4eOHOM U 03HABATENbHOM 3a/1a41 U HAXOAUTh CPEJICTBA JJISl UX YCTPAHEHMUS;

OTIMCBHIBAaTh CBOM OMBIT, 0(OPMIISISL €ro JuIs Mepeaadyn APYruM JIIOISM B BUJIE TEXHOJOTHH PEUICHUS MPAKTHYECKUX 3a/ad OINpeaesIEHHOTO

KJ1acca,

IUTAaHUPOBATh U KOPPEKTHPOBATh CBOIO MHIMBUYaJIbHYIO 00pa30BaTeNIbHYIO TPAEKTOPHIO.

YMeHHE COOTHOCUTH CBOM JACUCTBUS C IUIAHUPYEMBIMHM pE3YJIbTaTaMH, OCYLIECTBIATh KOHTPOJIb CBOEW JEATEIBHOCTH B MpOILECCE
JNOCTHXKEHUS pe3ylbTara, ONpeessaTh crocoObl AeWCTBUN B paMKax MPEUIOKEHHBIX YCIOBUN M TpeOOBaHMM, KOPPEKTUPOBATh CBOU JIEHCTBHUS B
COOTBETCTBUM C U3MEHsIOIEeNcs cuTyanre. O0ydaronuiicss CMOXKET:

OMNpEeNeNIATh COBMECTHO C MENaroroM M CBEPCTHUKAMHU KpPUTEPUM IUIAHUPYEMBIX DPE3YIbTaTOB M KPUTEPUM OLEHKH CBOEH YydeOHOM
NESTEIbHOCTH;

CHCTEMaTU3UPOBaTh (B TOM YMCJIE BEIOUPATh IPUOPUTETHBIE) KPUTEPUH IIIIAHUPYEMBIX PE3YIbTATOB U OLIEHKH CBOEH AEATEIbHOCTH;

oTOMpaTh MHCTPYMEHTBI JJsl OLICHUBAaHUS CBOEH JIEATENBHOCTH, OCYIIECTBIATh CAMOKOHTPOJIb CBOEH JESITEIbHOCTH B paMKax
IPEIJIOKEHHBIX YCIOBUI U TpeOOBaHMUIA;

OLICHHUBATh CBOIO JIEATENBHOCTD, apTyMEHTUPYs IPUYMHBI JOCTH)KEHUS WIN OTCYTCTBHS INIAHUPYEMOI'O PE3yIbTarTa;

HaXOJMUTh JOCTATOUHBIE CPEACTBA AJIS BHINOJHEHHS YU€OHBIX JCHCTBUI B M3MEHSIOIIEHCS CUTYalluM W/UJIU TIPU OTCYTCTBUHU IIAHUPYEMOTO
pe3ynbTara;

pa0oTas 10 cBOeMy IJIaHy, BHOCUTb KOPPEKTHBBI B TEKYIIYIO JESTEIbHOCTh HAa OCHOBE aHAINW3a M3MEHEHUI CUTyalluu Ui HOJIy4eHHs
3aIUIaHUPOBAHHBIX XapaKTEPUCTHK MPOIYKTa/pe3yabTara;

YCTaHaBJIMBATh CBA3b MEXAY IOJIyYEHHBIMH XapaKTEPUCTUKAMU IIPOAYKTA U XapaKTEPUCTUKAMU IIPOLIECCa ACATEIBHOCTH U 110 3aBEPILIECHUN
JEATENbHOCTH IIPEUIaraTb U3MEHEHUE XapaKTEPUCTUK MPOLECCa VIS MOIYYCHUS YIYUIICHHBIX XapaKTEePUCTUK IIPOAYKTA;

CBEPATH CBOM JICUCTBHUS C LIETIbIO U, IPU HEOOXOJMMOCTH, UCTIPABIISATH OMIMOKH CaMOCTOSTENHHO.

YMeHMe OlleHUBaTh MPAaBUIIbHOCTD BBIMOJIHEHUS yueOHOI 3a/1au, COOCTBEHHbIE BO3MOXKHO CTH ee petieHus. OOydaroniniics CMOXKeT:

OTIPENeIIATh KPUTEPUU TPABUIIBHOCTH (KOPPEKTHOCTH ) BBITIOJIHEHUSI YIeOHOU 3a1auu;



aHAJIM3UPOBATh U 000CHOBBIBATH MPUMEHEHNE COOTBETCTBYIONIETO HHCTPYMEHTAPHUS [Tl BBITIOJIHEHUS Y4eOHOM 3a1a4H;

CBOOOJIHO TIOJIB30BATHCS BBHIPAOOTAHHBIMU KPUTEPUSMH OILICHKH M CAMOOIICHKH, WCXOAS M3 IEMH M UMEIOIIMXCS CPEACTB, pa3iudas
pe3ynbTaT U crnocoObl 1eHCTBU;

OIICHUBATh MPOAYKT CBOEH ACSITEIHLHOCTH 1O 33JaHHBIM H/WIIM CaMOCTOSTEIBHO OIPEACICHHBIM KPUTEPHUSIM B COOTBETCTBUM C IICIIBIO
NeSITEITLHOCTH;

000CHOBBIBATh JOCTHKUMOCTH II€JTM BBIOPAHHBIM CIIOCOOOM Ha OCHOBE OIIEHKM CBOWX BHYTPEHHUX PECYpCOB W JOCTYITHBIX BHEIITHUX
pecypcos;

(UKCHUPOBATH M AHAJTM3UPOBATH TMHAMHUKY COOCTBEHHBIX 00pa30BaTEIILHBIX PE3yIbTAaTOR.

BrnageHne ocCHOBaMH CaMOKOHTPOJIS, CAMOOIICHKH, NPHHSATHS pEIICHUH W OCYIISCTBICHUS OCO3HAHHOTO BBIOOpa B YUeOHOUW H
Mo3HaBarebHON. OOyJarOImMICs CMOKET:

HaOTIONATh M aHAIM3UPOBATh COOCTBEHHYIO YYCOHYIO M TIO3HABATEIHHYIO ICATEILHOCTD U ACATEIBHOCTh APYIHX 00YYaIOMIMXCS B TIPOIECCE
B3aMMOTIPOBEPKH;

COOTHOCHTD PeajbHbIC U TUTAHUPYEMBbIC PE3Y/IbTaThl HHIUBUIYaIbHOW 00pa30BaTeIbHOM NESTETLHOCTH | JeTIaTh BBIBOJIBI,

MPUHUMATH PEIICHNE B YUCOHOH CUTYyallMH U HECTH 33 HETO OTBETCTBEHHOCTB;

CaMOCTOSITEIIEHO OTIPENIENIATh IPUYHHBI CBOCTO yCIieXa MM HeyCIieXa U HaXOAUTh CIIOCOOBI BBIX0/IA M3 CUTYAIIMH HEYCIIEeXa;

PETPOCIICKTUBHO OTIPENENATh, KaKUe NEHCTBHS MO PEHICHUI0 y4eOHOW 3ajayd WM TapaMeTphbl ITUX JCUCTBUU NMPUBEIU K MOIYyYCHHIO
MUMEIOIIETOCs TPOYKTa YUeOHOU JeATEIIbHOCTH;

JEMOHCTPUPOBATh TPUEMBI PETY/ISIMH TMCUXO()U3UOIOTHIESCKUX/ SMOIMOHATIBHBIX COCTOSIHUW JIJIsl TOCTHXEHUs d(PdeKra yCroKoeHHUsI
(ycTpaHeHUsS SMOIMOHANIBLHOW HAMpPsDKEHHOCTH), 3¢deKTa BOCCTaHOBIECHUS (OclableHusi MPOSBICHUN yTomiieHus), 3¢¢ekTa aKTUBU3AINH

(HOBHI_HCHI/IH HCI/IXO(l)I/BI/IOJ'IOFI/I‘leCKOﬁ peaKTI/IBHOCTI/I).



IHo3HaBaTeabHbIe Y Y/

YMeHue OompeneNnsaTh IMOHSATHS, CO37aBaTh OOOOIEHUS, YCTaHABIMBATh AHAIOTHH, KIAaCCU(HUIIMPOBATH, CAMOCTOATEIHHO BHIOMpATh
OCHOBAaHUS M KpPUTEPUH [UIsl KiIacCU(PHUKAIMK, YCTAaHABIMBAaTh IPUYMHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH JIOTHUYECKOE paCCyXJCHUE,
yMoO3aKIIoueHue (MHIYKTUBHOE, ICYKTUBHOE, IO aHAJIOTHH) U JeJ1aTh BHIBOABL. OOydaroIIHiicss CMOXKET:

e TOIOMpAaThH CIOBA, COMOAYMHEHHBIE KIIOUEBOMY CIIOBY, OTIPENIEISIONINE €r0 IPU3HAKU U CBOMCTBA;

e BBICTPAMBATh JIOTHYECKYIO IIETIOYKY, COCTOAIIYIO U3 KIIFOUEBOTO CJIOBA U COTIOJYMHEHHBIX EMY CJIOB;

e BBIJICJATH OOIIWI MPU3HAK JIBYX WJIM HECKOJILKUX MPEAMETOB WU SIBJICHUN U OOBICHSITH UX CXOJICTBO;

e O00BEIUHATH MPEIMETHl U SIBJICHHUS B TPYIIIBI TI0 OMPEICICHHBIM MPU3HAKaM, CPAaBHMBATh, KJIacCH(DUIMPOBATHL U 00001aTh (PakTel U
SIBJICHHSI;

e BBIJICJIATH SIBJICHUE U3 OOIIETO psija APYruX sIBICHUM;

e ONpEAENsATh OOCTOATENbCTBA, KOTOPbIE MPEIIIECTBOBAIN BOSHUKHOBEHHIO CBSI3U MEKIY SIBICHHUSIMH, U3 3THUX OOCTOSATENBbCTB BBIICIATH
OTIpeIETISIONINE, CIIOCOOHBIE OBITh MPUUNHON JAHHOTO SIBICHUS, BBISIBIATD IPUUMHBI U CIEICTBUS SIBICHUN;

e CTPOUTH PACCYXACHUE OT OOLIUX 3aKOHOMEPHOCTEN K YACTHBIM SIBJICHUSM U OT YACTHBIX SIBJICHUM K OOLIUM 3aKOHOMEPHOCTSIM;

e CTPOUTH PACCYXJCHHUE HA OCHOBE CPaBHEHHUs IPEIMETOB U SBJICHUH, BBIEISAS [IPU 3TOM OOIIHe PU3HAKH;

e U3JIAraTh NOJYYCHHYIO HH(GOPMAIUIO, UHTEPIIPETUPYSI €€ B KOHTEKCTE pPelllaeMoii 3a/1auu;

e CaMOCTOSITENIBHO YKa3bIBaTh Ha HH(OPMALIMIO, HYKIAIOIIYIOCS B IPOBEPKE, MPEAIarate U NPUMEHSTh CII0C00 MPOBEPKU J10CTOBEPHOCTHU
nHpopMaIuu;

e Bep0anM30BaTh SMOLIMOHAIBHOE BICUATICHUE, OKA3aHHOE HAa HEr0 MCTOUHUKOM;

e OOBSCHATH SBICHUS, MPOLIECCHI, CBA3M M OTHOIIEHHS, BBIABISEMBIE B XOJAE IMO3HABATENBbHON M HCCIENOBATEIBCKON JESITENBbHOCTH
(mpuBOAUTH OOBSICHEHHE C U3MEHEHHEM (POPMBI MPeICTaBIEHUS; OOBICHATH, NETATU3UPYS WIH 0000111ast; 0OBSCHATH C 33JJaHHON TOUKH 3pEHUs);

e BBHISBIATH M HAa3blBaTh NPUUYMHBI COOBITHS, SIBICHUS, B TOM YHCIE BO3MOXHBIE / HamOosiee BEPOSTHbIE NPUYHHBI, BO3MOXKHBIE
MOCIEACTBUS 3a/IaHHOM IPUYUHBI, CAMOCTOSATEIBHO OCYIIECTBIISISI IPUUUMHHO-CIICACTBEHHbIN aHAIN3;

e JeNaTh BBIBOJI HA OCHOBE KPUTHUECKOTO aHallM3a Pa3HBIX TOUYEK 3PEHHs], MOJTBEPXkAATh BBIBOJ COOCTBEHHOW apryMeHTAIlMed WM
CaMOCTOSITENILHO MOJIyYU€HHBIMU JIAHHBIMHU.

YMenue CO31aBaThb, IPUMCHATH U Hp€O6pa30BBIBaTI: 3HAaKU U CUMBOJIbI, MOACIIHU U CXCMBbI JIsI PCIICHUA Y'-ICGHBIX U IMO3HaBAaTCJIIbHBIX 3ada4.



OOy4arouiCcs: CMOXET:
e 0003Ha4YaTh CHMBOJIOM M 3HAKOM TPEIMET W/UJIH SBJICHUE;

e OIpCACIATh JIOTUYCCKHUEC CBA3U MCKAY NPCAMECTaMU W/WIH SABJICHUSMU, 0003HaYaTh JaHHBIC JIOTHYCCKHE CBsA3HM C IIOMOIIIBIO 3HAKOB B

e CoO31aBaTh a0CTPAKTHBIN WM peabHBI 00pa3 MpeaMeTa u/Win SBICHUS;

e CTPOUTH MOJIEJTIB/CXEMY Ha OCHOBE YCJIIOBUH 3aJlaui U/WJIK CIIOC00a €€ pelieHus;

e C03/1aBaTh BepOalbHbIC, BEIIECTBEHHbIE W MH(POPMAIIMOHHBIE MOJIENM C BBIJICJICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTa IS
ompezieNieHHs croco0a pelieHus 3aa4l B COOTBETCTBUH C CUTYallUEeH;

e TpeoOpa3oBHIBATh MOJIEIH C LEbIO BBISIBIEHUS OOIINUX 3aKOHOB, ONPEENSIOIMINX JaHHYIO MPEIMETHYIO 001acTh;

e TIEPEBOAMUTH CJOXKHYIO IO COCTaBy (MHOTOAcHEKTHYI0) HMH(opManuio u3 rpadudeckoro mwid (HopMaan30BaHHOTO (CHUMBOJIBHOIO)
IIPEACTaBIECHUs B TEKCTOBOE, U HA00OPOT;

e CTPOUTH CXEMY, AJITOPUTM ACUCTBUS, UCIIPABIIATh UM BOCCTAHABIMBATh HEU3BECTHBIN PaHEe AITOPUTM Ha OCHOBE MMEIOLIETOCS 3HAHUS
00 00BbEKTe, K KOTOPOMY MTPUMEHSIETCS AJITOPUTM;

e CTPOUTH J0Ka3aTeIbCTBO: MPSAMOE, KOCBEHHOE, OT IPOTHBHOIO;

e AHAJIM3UPOBATH/PEeIEKCUPOBATH ONBIT Pa3pabOTKU U peaau3aly y4eOHOTO NPOeKTa, UCCIEA0BaHMs (TEOPETUYECKOTO, IMIIUPUUYECKOTO)
Ha OCHOBE IPEAJIOKEHHON MTPOOIEMHOM CUTYyalluy, TOCTaBIEHHOM L€ W/WIIN 3aJJaHHBIX KPUTEPUEB OLIEHKHU MPOAYKTa/pe3ylbTara.

CwmpiciioBoe uteHue. OO0yJaronuiicss CMOKET:

e HAXOJIUTh B TEKCTE TpeOyeMyro HHPOPMAIUIO (B COOTBETCTBUM C LIEJIIMU CBOEH JIEATEILHOCTH);

e OpHEHTUPOBATHCS B COJIEPKAHUU TEKCTa, IOHUMATh LIEJIOCTHBIN CMBIC TEKCTA, CTPYKTYPUPOBATh TEKCT;

e YCTaHABJIMBATh B3aUMOCBS3b OMMCAHHBIX B TEKCTE COOBITUH, SIBICHUH, IPOLIECCOB;

e PE3IOMMPOBaTh IIABHYIO UJICIO TEKCTA;

e TpeoOpa3oBbIBATH TEKCT, «IIEPEBOIS» €ro B APYT'YI0 MOJAIBHOCTh, HHTEPIPETUPOBATh TEKCT (XYI0’KECTBEHHbIN M HEXYI0KECTBEHHbIN —
y4eOHBIH, HayYHO-TIOMYJISIPHBIH, HHPOPMAMOHHEIH, TeKCT non-fiction);

e KPUTHUYECKH OIICHUBATh COJIepKaHue U (opMy TEKCTa.

cDOpMI/IpOBaHI/IC H Pa3BUTUC SKOJOTMYCCKOIO MBIIUICHUA, YMCHHUC NPUMCHATHL €TO B HO3H3B3TCJH:HOI>1, KOMMYHI/IKaTI/IBHOI\/JI, COLIHaJIBHOﬁ



MPAaKTUKE U MPo(ecCHOHANbHONM opueHTanuu. OO0yJaromuicss CMOXKET:
e OIPEAEIATh CBOE OTHOLIEHHUE K IPUPOAHOM Cpene;
e AHAJM3UPOBATH BIMSHUE SKOJIOTHUECKUX (PAaKTOPOB Ha cCpey OOMTaHHS KHUBBIX OPraHU3MOB;
e IIPOBOAUTH NPUUYMHHBIN U BEPOSITHOCTHBIM aHAIN3 3KOJOTUYECKUX CUTYaLUM;
e TIPOTHO3MPOBATH U3MEHEHHSI CUTYALIUU TIPU CMEHE JICHCTBUS OJTHOTO (paKTopa Ha AEUCTBUE IPYroro Gpaxkropa;
e PACIpPOCTPAHATH FKOJIOTMUECKHE 3HAHUS U y4aCTBOBATh B MPAKTUUECKHX JI€aX MO 3alIUTe OKPYKAIOLIEH CPebl;
e BBIpAXKaTh CBOE OTHOILIEHUE K IPUPOJIE YEPE3 PUCYHKH, COUMHEHUS, MOJEIH, IPOEKTHHIE PaOOTHI.
o Pa3BuTHe MOTHBAIMM K OBJIAJCHUIO KYJIbTYpPOW aKTMBHOIO HCIOJB30BAHUS CIOBApEell U JAPYruX MOUCKOBBIX cucTeM. OOydarommuiics
CMOXKET:
e ompenensaTh He0OX0IMMBbIE KIII0UEBbIE TOMCKOBBIE CJIOBA U 3aPOCHI;
® OCYILIECTBIATHh B3aUMOJECHCTBUE C JIEKTPOHHBIMH IOUCKOBBIMU CUCTEMAMH, CIOBAPSMHY;
e (opMupOBaTH MHO’KECTBEHHYIO BBIOOPKY M3 MOMCKOBBIX HCTOUHUKOB ISl 0ObEKTUBU3ALINY PE3YIIHTATOB MOKCKA;

e COOTHOCHUTDH IMOJTYYCHHBIC PE3YIbTAThI IIOUCKA CO CcBOCH JCATCIIBHOCTBIO.

Kommynukarupabie YVY/1

YMeHMe opraHu30BbIBaTh y4eOHOE COTPYJHUUECTBO U COBMECTHYIO IEATEIBHOCTD C YUUTEJIEM M CBEPCTHUKAMU; pab0TaTh UHANBUAYAIbHO
U B TpyNIe: HaXoAuTh oOllee pelleHue M paspemiarb KOHGIUKTHl Ha OCHOBE COIVIACOBAHHUS IMO3UIMH M ydyeTa HMHTepecoB; (OpMYIUpPOBATh,
apryMeHTUPOBaTh U OTCTauBaTh cBOE MHeHUE. OOydaroLuiicss CMOXKeT:
-OIPEAETATh BOBMOXHbIE POJIM B COBMECTHOM J€ATENIbHOCTH;
-Urparh ONPEACIEHHYIO POJIb B COBMECTHOM IEATEIBHOCTH;
-IIPUHUMATh MO3MIIHMI0 COOECEAHNKA, TOHUMAs! MO3ULIMIO APYTOTo, pa3nyaTh B €0 peun: MHEHHUE (TOUKY 3pEHMs), T0Ka3aTebCTBO (apryMeHTHI),
(axThI; TUIIOTE3bI, AKCUOMBI, TEOPUH;
-ONpPEAETATh CBOM JEHCTBUS U JICHCTBUS apTHEPA, KOTOPbIE CIIOCOOCTBOBAIIM MITH MPETSATCTBOBAIM MTPOAYKTUBHON KOMMYHHUKAIUH;
-CTPOUTH MO3UTHUBHBIE OTHOIIEHUS B Ipoliecce yueOHOM U MO3HABATENbHON JEATEIIbHOCTH;
KOPPEKTHO M apryMEHTHPOBAHHO OTCTaMBAaTh CBOIO TOYKY 3pPEHHUsS, B TUCKYCCHM YMETh BBIABHUIaTh -KOHTPApPryMEHTHI, mepedpasupoBarh CBOIO

MBICJIb (BJIa,Z[eHI/IC MECXaHHM3MOM 3KBHUBAJICHTHBIX 3aMCH);



-KPUTUYECKA OTHOCHUTHCA K COOCTBEHHOMY MHEHHUIO, C JIOCTOMHCTBOM IPH3HABaTh OIIMOOYHOCTH CBOETO MHEHHs (€CIIM OHO TaKOBO) H
KOPPEKTUPOBATH €I0;

-TIpeyIarath aIbTepPHATUBHOE PELICHHE B KOH(PIUKTHON CHTYaIlHH;

-BBIJIEJISITH OOLIYIO TOUKY 3pEHUS B TUCKYCCUU;

-JI0TOBapUBATHCS O MPaBUJIax U BOIIPOCAX JUIsl OOCYK/IEHUSI B COOTBETCTBUU C IIOCTABICHHOM IEpe rpynIoi 3aayei;

-OpraHM30BbIBaTh yu4eOHOE B3aUMOJICHCTBHUE B TpyIIIie (ONPECISITh OONIUE 1SN, PACTIPEACIISATh POIIH, JOTOBAPUBATLCS IPYT C IPYTOM H T. 11.);
-yCTpaHITh B paMKax JAMajora pa3pbiBbl B KOMMYHHUKAIMH, OOYCIOBJIEHHbIE HENOHMMaHHUEM/HENPUSITHEM CO CTOPOHBI cOOecelHUKa 3a7adH,
(GhopMBbI MU COIep KaHUSI TUaJIoTa.

YMeHue 0CO3HaHHO MCIIOJIb30BaTh PEUEBbI€ CPEACTBA B COOTBETCTBUM C 3aJayeil KOMMYHMKAIIMM Ui BBIPQKEHUS CBOUX YYBCTB, MBICIEH H
MOTPEOHOCTEH /ISl TUIAHUPOBAHUS M PETYJSIIIUU CBOCH JEATENHHOCTH; BIAJCHUE YCTHOW M MUCHMEHHOW PEYbl0, MOHOJIOTHYECKOW KOHTEKCTHOM
peubto. OOyJaroIIUiCs CMOXKET:

-OIpeNeNsITh 33/1a4y KOMMYHHUKALIUY U B COOTBETCTBUH C HEW OTOMpATh peueBbIe CPEACTBRA;

-0TOMpaTh U UCIIOJIB30BaTh pEUEBbIE CPEICTBA B IPOLiecCe KOMMYHUKAIIMU C APYTUMU JIIOAbMH (JIHAJIOT B Iape, B MaJIOW TpyIe U T. 1.);
-IPEACTABIATh B YCTHOM UM MUCbMEHHOM (popMe pa3BepHYTHIN IJIaH COOCTBEHHOI 1eATEIbHOCTH;

coOnoaaTh HOPMBI IMyOJIMYHOM peyuu, periaMeHT B MOHOJIOTe U AUCKYCCUHM B COOTBETCTBUM C KOMMYHHUKATHUBHOM 3a/1auei;

-BBICKA3bIBaTh U 000CHOBBIBAaTh MHEHUE (CYXKICHHE) U 3apaliiBaTh MHEHUE MApTHEPA B paMKax JIMaliora;

-IIPUHUMATh PEIICHUE B XOJIE IMaora 1 COTJIACOBBIBATh €0 ¢ COOECETHUKOM;

-C03/1aBaTh MMUCbMEHHBIE «KIUIINPOBAHHBIE» U OPUTUHAIBHBIE TEKCTHI C UCIIOJIb30BaHUEM HEO0OXOMMBIX PEUYEBBIX CPENICTB;

-ICIOJIb30BaTh BepOaIbHbIE CPEACTBA (CPEACTBA TOTUUECKON CBSI3M) AJISl BBIICICHHSI CMBICIIOBBIX OJIOKOB CBOETO BBICTYILJICHUS;

-MCITOJIb30BaTh HEBEpOANbHBIE CPEACTBA WM HATIISAHBIE MaTepPHAIIbl, TOITOTOBICHHBIE/0TOOpaHHBIE IO PYKOBOJCTBOM YUHUTEIIS;

-7IeNlaTh OLIEHOYHBIM BBIBOJ O JOCTH)KEHHUM II€JIW KOMMYHHUKAllMd HEMOCPEICTBEHHO TIOCIE 3aBEpUICHUS KOMMYHHMKAaTHBHOTO KOHTAaKTa M
00OCHOBBIBATH €T0.

dopMHUpOBaHUE U Pa3BUTHE KOMIIETEHTHOCTH B OOJIACTH UCIOJB30BaHHs WHGOPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TexHonmorui (mamee — WKT).
OOyyarouics: CMOXeT:

-IIeJICHANPaBICHHO UCKATh U UCIIOJIb30BaTh HHPOPMAITMOHHBIE PEeCypChl, HEOOXOAUMBIE ISl PELICHUS YIEOHBIX U MPAKTUUYECKUX 3a/1a4 C IIOMOUIBIO



cpenctB UKT;

-BBI6I/IpaTb, CTPOUTH U HCHOJIB30BATh AJACKBATHYIO I/IH(bOpMaI_[I/IOHHyIO MOJCIIbL JJId mepcaadyn CBOUX MBICIEH cpeactBaMu CCTCCTBCHHBIX U
(bOpMaJII)HI)IX SA3BIKOB B COOTBCTCTBHUH C YCIIOBUSAMHU KOMMYHUKAIIUH,

-BBIACIIATH I/IH(l)OpMaHI/IOHHblﬁ ACIICKT 3aaa4H, OIICPpHUPOBATH JaHHBIMU, UCIIOJIB30BATh MOACIIb PCIICHHUA 3ada4H,

-UCIIOJIb30BAaTb KOMIIBIOTCPHBIC TCEXHOJIOIMH (BKJHO‘-Iaﬂ BI)I60p AACKBATHBIX 3aJa4C HMHCTPYMCHTAJIBHBIX MNPOIrpaMMHO-aIlIIapaTHbIX CPCACTB U
CepBI/ICOB) IJI4 pCIICHUA I/IHq)OpMaHI/IOHHI)IX 1 KOMMYHUKAIIlUOHHBIX y‘I€6HI)IX 3aJa4, B TOM YHCJIC. BBIYMCIICHUC, HAIITUCAHHUEC IIHUCEM, COLII/IHCHI/II\/’I,
JIOKJIA/I0B, pedepaToB, CO3AaHUE MPE3ESHTALNHN H JIp.;

-MCIOJb30BaTh UHPOPMAIIUIO C YUETOM STHUYECKHUX U MPABOBBIX HOPM;

-co3/1aBaTh MH(OpPMAIMOHHBIE PECYpPChl Pa3HOro THUIIA W JUIS Ppa3HBIX ayJUTOpHM, coOmonaTh WHGOPMAIMOHHYIO TUTMEHY U IpaBuia
MH(OPMAIIMOHHON 06€3011aCHOCTH.

1.3. IIpeaMeTHBbIE Pe3VabLTATHI:

B pe3syabrare uzyueHusi Kypca OM0JI0ruy B OCHOBHOM IIKOJI€:

BhInycKHUK Hay4MTCsl TOJIb30BaThCi HAYYHBIMU METOJAMH JJIs pAcHo3HAHMsI OMONIOTHYECKUX MpoOeM; JaBaThb HayyHOe OObsICHEHHE
OouonornueckuM ¢akram, mpoueccaM, SBICHHUSIM, 3aKOHOMEPHOCTSM, MX POJHM B KU3HU OPraHU3MOB M YEJIOBEKA; MPOBOIUTH HAOMIONEHHS 3a
KUBBIMH OOBEKTaMH, COOCTBEHHBIM OpraHU3MOM; ONHCHIBaThb OWOJIOTHMYECKHE OOBEKThI, MPOLECCHl W SBIEHHS; CTaBUTh HECIOXKHbBIC
OMOJIOrMYeCKHe SKCIIEPUMEHTHI U HHTEPIPETUPOBATH UX PE3YIIBTATHI.

BrInycKHHUK OBIaieeT CUCTEMOUM OMONOTMYECKUX 3HAHMNA — TMOHATUSMU, 3aKOHOMEPHOCTSMH, 3aKOHAMH, TEOPHSIMH, UMEIOIIMMU Ba)XHOE
o011eo0pa3oBaTebHOE U MO3HABATENILHOE 3HAUCHHE; CBEICHUSIMU 110 UCTOPUH CTAHOBIICHHUSI OMOJIOTUU KaK HAayKU.

BhIycKHUK OCBOUT OOIIME TpPUEMBI: OKa3aHUs TMEpPBOM MOMOIIM; pallMOHATBHOW OpTraHM3allMd TPyAa W OTABIXA; BBIPAIIMBAHUS U
pa3MHOXKEHUSI KYIBTYPHBIX PACTeHM W JIOMAIIHUX J>KUBOTHBIX, yXOJa 3a HUMH; MpPOBENEHUS HAOMIONEHWI 3a COCTOSHHEM COOCTBEHHOTO
opraHmu3ma; nmpasuia paboTsl B KaOMHETe OHOJIOTHH, ¢ OMOJIOTUYECKUMU MTPUOOPaMU U HHCTPYMEHTaMHU.

BrImyckHHK TpUOOpPETET HABBIKK UCIIONB30BAHUS HAYYHO-TIOMYIISIPHOM TIUTEpaTyphl IO OMOJIOTHH, CIIPABOYHBIX MaTepUaAIOB (Ha OyMasKHBIX

" SJICKTPOHHBIX HOCI/ITCJIHX), pPeCypCcoB I/IHTepHCTa IIPpH BBIITOJIHCHUH y‘-IC6HBIX 3aaad.



BhINyCKHUK MOJYYUT BO3MOKHOCTH HAYYHThCS:

® OCO3HAHHO MCTOJIH30BATh 3HAHWSI OCHOBHBIX MIPABHJI TIOBEJCHUS B IIPUPOJIC U OCHOB 3I0POBOTO 00pa3a KM3HU B OBITY;

e BBLIOMPATH IICJIEBBIC U CMBICIOBBIC YCTAHOBKH B CBOMX JCHCTBHUSAX M TOCTYITKaX IO OTHOIIECHHUIO K )KHBOW MPUPOJE, 3I0POBLIO CBOEMY U
OKPYKaIOIInX;

® OpHUEHTHPOBATHCS B CUCTEME TO3HABATEBHBIX IIEHHOCTEH — BOCHpPUHUMATh MHPOPMAIHMIO OMOJOTHYECKOTO COJCpKAHHS B HAydHO-
MOMYJISIPHOW JIUTEpAType, CPEICTBAX MaccoBOW wH(popmammu W WHTEpHeT-pecypcax, KPUTHYECKH OIEHWBATh TONYYCHHYIO WH(OPMAIIHUIO,
aHAIM3UPYS €€ Co/epKaHue U JaHHbIe 00 UCTOUHUKE UH(POPMAIIUH;

e Co3/1aBaTh COOCTBEHHBIC NMUCHMEHHBIC M YCTHBIC COOOINECHUS O OWOJIOTHYSCKUX SIBICHUSX W TPOIleccax Ha OCHOBE HECKOJIBKHX
HMCTOYHHKOB WH(OPMAIIH, COTIPOBOXIATH BRICTYIICHUE IMPE3CHTANNEH, YIUTHIBAsT 0COOCHHOCTH ayJINTOPHU CBEPCTHHUKOB.

7KuBble opranusmsl

BbINMyCKHUK HAYYUTCH:

® BBIJICISTH CYIIECTBEHHBIC MPHU3HAKA OMOJOTHYECKUX OOBEKTOB (KJIETOK M OPraHW3MOB PAaCTEHUM, KUBOTHBIX, TPUOOB, OakTepuii) u
MPOLIECCOB, XapaKTEPHBIX JIJIS )KUBBIX OPraHU3MOB;

® apryMEHTHPOBAaTh, IPUBOIUTH I0KA3aTENIbCTBA POJICTBA PA3IUYHBIX TAKCOHOB PACTEHMIA, )KUBOTHBIX, TPHOOB 1 OaKTepHii;

® apryMEHTHPOBaTh, IPUBOIUTH I0KA3aTENIbCTBA PA3IUYMI pACTCHHI, )KUBOTHBIX, TPHOOB 1 OaKTepuil;

® OCYIIECTBIATh KIacCU(UKALNIO OMOJIOTHYECKHX OOBEKTOB (pacTeHMid, KMBOTHBIX, OaKTepHii, TpHOOB) Ha OCHOBE OIpPENEIICHUS HX
MPUHAJIICSKHOCTH K OIPEICIICHHON CHCTEeMaTHUeCKOU TpyIiie;

® pAacCKpBIBAaTh POJIb OMOJIOTHUU B IPAKTUYECKON JESITEILHOCTH JIFONIEH; pOJIb Pa3IMYHbIX OPraHU3MOB B )KU3HH YEJIOBEKA;

e OOBICHATH OOIIHOCTh MPOMCXOXKICHUS W HBOIIOIUU CHUCTEMATHYECKHX TPYII PACTCHHH M >KMBOTHBIX Ha MPHUMEpPax COMOCTABICHUS
OHMOIOrNYeCcKIX 00BHEKTOB;

® BBISABISTH IPUMEPHI U PACKPBIBATH CYLTHOCTH MPUCIOCOOIEHHOCTH OPraHU3MOB K cpefie OOUTaHus;

® pa3nmuyaTh TO BHEIIHEMY BHUAY, CXeMaM U ONHCAHHUSIM pealbHble OUOJIOTHYECKHEe OOBEKThI WIM WX HW300paXKECHHs], BBISBIATH
OTJIMYUTENbHBIE MPU3HAKH OUOJIOTUYECKUX OOBEKTOB;

® CpaBHMBATh OHMOJOTHMYECKHE OOBEKTHI (pAaCTCHHs, KUBOTHBIC, OAaKTEpUH, TPUOBI), TMPOIECCH KUZHENCATEIHPHOCTH; JIENaTh BBIBOJBI U

YMO3AaKJIHOUCHUA Ha OCHOBC CPABHCHUA,



® YCTaHaBJIMBATh B3aUMOCBS3H MEX]Iy 0COOCHHOCTSMHU CTPOCHUS M (PYHKLIMSMU KIETOK U TKAaHEH, OPraHOB U CHCTEM OPraHoB;

® HCIIOJIB30BaThb MCTOAbI OHOJIOTHYECKOH HAyKH: Ha6HIOI[aTB M OIIMCBHIBATH OMOJIOTHYECKHE OOBEKTEI U IpOLECCChI; CTABUTH OHOJIOTHYECKHE
OKCIICPUMCHTEI U 0OBSICHSTH UX PE3YIbTATHhI,

® 3HATb U apryMCHTUPOBATH OCHOBHBLIC ITpaBHJia TIOBCACHHA B IPUPOAC,

¢ AHAJIM3UPOBATH WM OUCHHUBATH NMOCJIICACTBUSA ACATCIbHOCTU YCJIOBCKA B IIPUPOIC,

® OIIKMCBIBATH U UCITIOJIB30BaTh NPUEMbBI BEIpAIIUBAHUA U PASMHOXCHUA KYJIBTYPHBIX paCTeHI/Iﬁ " JJOMAalIHUX KWUBOTHBIX, YX0/Ja 3a HUMU,

e 3HaTh U cOOIIONATH MpaBuiIa paboOThl B KAOMHETE OMOJIOTHH.

BblﬂyCKHHK MOJYYUT BO3MOKHOCTD HAYYUTHCH:

® HaXOJUTh MH(YOPMALIUIO O PACTEHUSX, KUBOTHBIX Ipubax U OAKTEPUSAX B HAYYHO-MOMYISIPHON JIUTEpaType, OMOJOTUYECKUX CIIOBapsX,
crpaBoYHHKaX, IHTEpHET pecypce, aHAIU3UPOBATh U OIICHUBATH €€, IEPEBONTH U3 OJTHON (JOPMBI B IPYTYIO;

® OCHOBAaM HCCIIEIOBATEIBCKOW M MPOEKTHON AEATETBHOCTH IO M3YYEHHIO OPTaHM3MOB PA3IMYHBIX LAPCTB KWBOW MPHPOABI, BKIIOYAS
yMeHHS (HOPMYIHPOBATh 33/1a9H, IPEICTABIATE PabOTy Ha 3alIUTy U 3alUIIATh ee.

® HCIOJIB30BATh MPHEMBI OKAa3aHUs TIEPBOI IIOMOIIH MIPH OTPABICHUH SIIOBUTHIMHU TPUOAaMU, SJOBUTHIMH PACTCHUSAMH, YKyCaxX >KHBOTHBIX;
paboTHI C ONIPENETUTENIIMI PACTCHUN; PA3MHOKEHHSI U BBIPAIIMBAHUS KYJIBTYPHBIX PACTCHHUH, YXO/IOM 32 IOMAITHIMH KUBOTHBIMU;

® OpPUCHTUPOBATHCA B CHCTEME MOPAJIbHBIX HOPM M LIEHHOCTEH HO OTHOLICHUIO K OOBEKTaM >KUBOW NMPHUPOAbI (IPU3HAHUE BBICOKON
LEHHOCTH JKU3HH BO BCEX €€ MPOSBICHHUAX, YKOJIOTHYECKOe CO3HAHKE, SMOIIMOHAIBHO -IIEHHOCTHOE OTHOIIEHUE K 0OBEKTaM JKUBOU MPHPOBI);

® O0CO3HAaHHO HCIOJIb30BAaTh 3HAHHMS OCHOBHBIX IPABWJI MOBEICHHS B TPHUPOJIC; BHIOMPATh LIEJIEBBIE U CMBICIOBBIE YCTAHOBKH B CBOMX
JEHUCTBHAX U IMOCTYIKAX M0 OTHOIICHHIO K )KUBOW MPUPOJIE;

® CO3/1aBaTh COOCTBEHHBbIE NMHCbMEHHBIE M YCTHBIE COOOIIEHUS O PACTEHUSX, KMBOTHBIX, OAaKkTepusi W Ipubax Ha OCHOBE HECKOJIBKHX
MCTOYHUKOB MH(POPMAIIMH, COITPOBOXKAATh BBICTYIIJICHUE IIPE3ECHTAIMe!, YUNThIBask 0COOEHHOCTHU ayTUTOPHH CBEPCTHHUKOB;

e pabGoTaTh B TpyIIe CBEPCTHUKOB IpPH PEHICHUH I[O3HABATENBHBIX 33/au CBA3AHHBIX C H3ydeHHEM OCOOCHHOCTEH CTpOeHus u
KHU3HEJEATeTbHOCTH PACTEeHUH, )KUBOTHBIX, TPUOOB M OakTepuil, MIaHUPOBAaTh COBMECTHYIO JEATEIbHOCTb, YUUTHIBATh MHEHHE OKPYKAIOIIUX U

aJICKBATHO OLICHUBATDH COOCTBEHHBII BKJIaZd B ACATCIIbHOCTD I'PYIIIIBI.



Yesi0BeK U €ro 3710pOBbe

BhInycKHUK HAYYHTCS:

® BBIICIIATH CYIIECTBEHHBIC NMPU3HAKH OMOJOTHYECKHX OOBEKTOB ((KMBOTHBIX KJICTOK M TKaHEH, OPraHOB M CUCTEM OPraHOB UYEJIOBEKA) H
MIPOLIECCOB KU3HEIEATSIIPHOCTH, XapaKTePHBIX JIJIsi OpraHN3Ma YeIOBeKa;

® apryMEHTHUPOBATH, PUBOIUTH JIOKA3aTEIILCTBA B3aUMOCBSI3H UEIOBEKA U OKPYXKAIOIICH CPeJIbl, POJICTBA YEIOBEKA C KUBOTHBIMH,

® apryMEHTUPOBATH, PUBOIUTH JIOKA3aTEIHCTBA OTIIMYUH YeJIOBEKA OT KUBOTHBIX;

® apryMEHTHUPOBATH, IIPUBOJIUTH JOKA3aTEIIHCTBA HEOOXOJUMOCTH COOMIONCHMS Mep MPOo(HIIakTHKN 3a00JIeBaHUH, TpaBMaTH3Ma, CTPECCOB,
BPE/IHBIX IPUBBIYCK, HAPYIICHUS OCAHKH, 3pSHUS, CITyXa, HHPESKITMOHHBIX U TPOCTYTHBIX 3a00ICBaHHIA,

e OOBSICHATH BOJIONMIO BHJA YeJIOBEK Pa3yMHBIH Ha MPUMEPax COMOCTABICHHS OWOJIOTHYECKUX OOBEKTOB W JPYTUX MaTepHAIbHBIX
apTeakToB;

® BBISBIATH IPUMEPHI U MOSCHATH MPOSBICHUE HACICICTBEHHBIX 3a00JICBAHUN Y YeJIOBEKa, CYINIHOCTh MPOIECCOB HACICACTBEHHOCTH U
W3MEHYUBOCTH, IPUCYILEH YCIIOBEKY;

e pa3yiyarh MO BHEUTHEMY BHUIY, CXeMaM W OIMCAHUSAM PeallbHbIe OMOJIOTHYECKUE OOBEKThI (KJIECTKH, TKAHW OpraHbl, CHCTEMbI OPTraHOB)
WM MX U300paKEHUS, BBISBIIATh OTIIMYUTEIIbHBIC TPU3HAKHA OMOJIOIMYECKUX 00BEKTOB;

® CpaBHHMBATh OMOJOTHYECKUE OOBEKTHI (KICTKH, TKAHHM, OPTaHbl, CHCTEMbI OPTaHOR), MPOLIECCHI JKU3HEACATCIILHOCTH (ITUTaHKE, JIbIXaHHE,
0oOMeH BeIIeCTB, BBIJICICHHUE U JIp.); JICIaTh BHIBOJIBI U YMO3AKIIOUCHHS HA OCHOBE CPaBHCHUS;

® YCTaHaBJIHMBATh B3aUMOCBS3H MEX]y OCOOCHHOCTSMHU CTPOCHUS M (PYHKIUSAMHU KICTOK M TKAaHEH, OPraHOB U CUCTEM OPTraHOB;

® ICIIOJIb30BaTh METOJbI OHMOJIOTUYECKOW HAyKu: HaONomaTh W OIKCHIBATH OHOJIOTMYECKHE OOBEKTHI M IPOLIECCHI; IMPOBOIUTH
WCCIIEZIOBAHUS C OPTaHU3MOM YeJIOBEeKa U OOBSICHATH MX PE3YAbTaThl;

® 3HaTh U APTYMEHTHPOBATH OCHOBHBIE MPUHITUITBI 37I0POBOTO 00pa3a KU3HU, pallMOHATBHON OpraHU3alMK TPYJa U OTAbIXa;

® aHANM3HMPOBAThH U OLICHWBATH BIMAHUE ()AKTOPOB PUCKA HA 310POBHE YEIIOBEKA;

® OMKCHIBATh U UCTIOIH30BATh IPUEMBI OKa3aHHsI IIEPBOM MOMOIIIH;

e 3HaTh U COOMIONATH MpaBuiIa paboThl B KaOMHETE OMOTIOTHH.

BhInyCKHUK MOJYYUT BO3MOKHOCTH HAYYHThCS:

® OOBACHATH HEOOXOAWMOCTb NMPHUMEHEHHs T€X WM WHBIX NMPUEMOB MpPU OKA3aHUU MEPBOM JOBpaueOHOM MOMOIIM NpPU OTPABICHHSIX,



0Xorax, 0OMOPOKEHUSX, TPABMaX, CIIACEHUHU YTOMAIOIIETr0, KPOBOTCUCHHUSIX;

® HAXOUTh WHPOPMAIUIO O CTPOCHUU U JKU3HEACITCILHOCTH YelIOBEKa B HAyYHO-TIOMYJSIPHON JUTEparype, OMOJOTUYECKUX CIIOBApSIX,
CIpaBOYHHKAX, IHTepHET-pecypce, aHATN3UPOBAThH M OIICHUBATH €€, IIEPEBOIUTH M3 OJJHON (POPMBI B APYTYIO;

® OPHUEHTHPOBATHCS B CUCTEME MOPAIbHBIX HOPM U IIEHHOCTEH MO OTHOILIEHUIO K COOCTBEHHOMY 3/I0POBBIO U 3/I0POBBIO APYTUX JIFOIEH;

® HaxOJWTh B y4eOHOU, HaydYHO-TIOMYISIpHOU JuTeparype, UHTepHeT-pecypcax mHbopmaliuo o0 opraHu3Me 4enoBeka, oQopMIIsITh €€ B
BH/JI€ YCTHBIX COOOIICHUH U JTOKJIA0B;

® aHAJIM3UPOBAThH U OIICHUBATH IIEJIEBBIE U CMBICIOBBIC YCTAHOBKH B CBOMX JCHCTBUSX U MOCTYIKAaX MO OTHOIICHUIO K 3I0POBHIO CBOEMY U
OKPYKAIOIIUX; TIOCJIEACTBUS BIUSHUS ()aKTOPOB PHCKA Ha 3I0POBHE YETIOBEKA.

® Co37aBaTh COOCTBEHHBIC TMCHMEHHBIE U YCTHBIE COOOIICHUST 00 OpraHN3Me YeJI0OBEKa U €T0 KU3HEACITEIIPHOCTH Ha OCHOBE HECKOIBKUX
HMCTOYHUKOB MH(OPMAIH, COTTPOBOXKIATH BRICTYIUICHHE MPE3EHTAIIMEH, YUUTHIBAs 0COOCHHOCTH ayTUTOPUH CBEPCTHUKOB;

e paboTaThk B IpyIIe CBEPCTHUKOB MpPU PEHICHUH MO3HABATEIbHBIX 3a/1a4 CBSI3aHHBIX C 0COOCHHOCTAMU CTPOEHHS U KU3HENEATEIbHOCTU
OpraHu3Ma 4eJjoBeKa, MIIaHUPOBaTh COBMECTHYIO JAEATEIbHOCTh, YUUTHIBATh MHEHHE OKPYXKAIOIIMX U a/IeKBaTHO OIICHUBAaTh COOCTBEHHBII BKJIa1 B
NeSITeNIbHOCTh TPYIIIBI.

Oo01mume OmosIorNYecKre 3aKOHOMEPHOCTH

BbIMyCKHUK HAYYUTCA:

® BBIICIATH CYIICCTBEHHBbIC MPU3HAKH OHMOJIOTMYECKUX OOBEKTOB (BHAA, SKOCHUCTEMbI, OMOC(ephl) M MPOIECCOB, XapaKTEPHBIX s
COO0O0IIIECTB KUBBIX OPraHU3MOB;

® apryMEHTHPOBATh, IPUBOJUTH JI0KA3aTEIbCTBA HEOOXOAMMOCTH 3aIIUTHI OKPYXKAIOIIEH Cpelibl;

® ApPryMEHTUPOBATh, IPUBOJAUTH JI0KA3ATEIHCTBA 3aBUCUMOCTH 3/I0POBbS UEJIOBEKA OT COCTOSIHUSI OKPYKAIOLIEH Cpelibl;

® OCYIIECTBIATh KIACCU(PHUKAIUIO OHONOTUYECKUX OOBEKTOB Ha OCHOBE OMNpENeNeHUs WX MPUHAMICKHOCTH K ONpeaeNeHHOM
CUCTEMaTUYECKOU TpyIIe;

® PpACKpBIBaTh POJb OMOJOTHH B MPAKTHYECKON NEATEIBHOCTH IONEH; pOJib OMOJOTHYECKHMX OOBEKTOB B MPHUPOJE U KU3HU UEIOBEKA;
3HaYeHHE OMOJOTHYECKOTO pa3HOOOpas3us sl coXpaHeHHs Onocepsr;

e OOBICHATH OOIIHOCTh MPOUCXOXKJCHHUS M DBOJIOIUH OPraHU3MOB HAa OCHOBE COIMOCTABJICHHS OCOOCHHOCTEH UX CTPOCHUS H

(bYHKITMOHUPOBAHMUS,



e OOBSICHATH MEXaHU3MBI HACIICCTBEHHOCTH ¥ M3MEHUYNBOCTH, BOSHUKHOBEHUS ITPHUCIIOCOOICHHOCTH, MPOIIECC BHI000PA30BaAHKS;

® pa3uMyarth IO BHEIIHEMY BHJIY, CXeMaM M ONHUCAHUSM pEalbHbIE OHOJIOTUYECKHE OOBEKTHI WU WX HW300paKCHUS, BBISBIISLSL
OTJIIMYUTEIIbHBIC MPU3HAKH OUOJIOTUICCKUX OOBEKTOB;

® CpaBHHBATH OMOJIOTHYECKHUE OOBEKTHI, IPOIECCHI; ACTaTh BBIBOIBI M YMO3AKITFOUCHISI HA OCHOBE CPaBHCHHUS;

® YCTaHABJIMBATH B3aUMOCBS3U MEXK]Ty 0COOCHHOCTSIMH CTPOCHUS M (PYHKITUSIMU OPTaHOB M CHCTEM OPTaHOB;

® JICIIOJIB30BATh METO/IbI OMOJIOTUIECKON HAYKU: HAOIIONATh M OTHCHIBATH OMOJIOTHICCKUE OOBEKTHI U TPOIIECCHI; CTABUTH OMOJIOTHUECKHE
IKCTICPUMEHTHI B OOBSICHATE MX PE3YIbTaThI;

e 3HaTh W apryYMCHTHUPOBATh OCHOBHBIC IpaBWja TOBEICHHS B NPHUPOJC; aHAIM3UPOBATh W OIICHUBATH ITOCIICIACTBHUS JEATCIIHEHOCTH
JeloBeKa B IIPHUPO/IE;

® OIWCHIBATh M HCIIOJIb30BaTh MPUEMBI BBIPAIIIMBAHUS Y PA3MHOKEHUS KYJIBTYPHBIX PACTEHUH M JOMAIIHUX JKUBOTHBIX, YX0Ja 32 HUMH B
arpoIeHo3ax;

® HaxOJWTh B YYeOHOW, HAyYHO-TIOMYISAPHON JuTeparype, MaTepHEeT-pecypcax nHGOPMAIHIO O KUBOW MPUPOE, OPOPMIISTL €€ B BHJIE
MMUCBMEHHBIX COOOIICHUH, TOKIAI0B, pedepaTos;

® 3HATh U COONONATH MpaBmiia PabOTHI B KAOMHETE OMOJIOTHH.

BBINYCKHHK MOJYYUT BO3MOKHOCTH HAYYUThCSI:

® [IOHMMaTh SKOJOTHYECKUE MPOOJIEMBbI, BO3HUKAIOIINE B YCIOBUSAX HEPALMOHAIBHOTO MPUPOAOTONB30BAHMS, U IMYTH PEUICHHUS STHX
npooiem;

® aHANM3UPOBATh U OIICHUBATH IEJIEBBIC U CMBICIIOBBIE YCTAHOBKU B CBOUX JICHCTBUAX U MOCTYMKAX MO OTHOUIEHHUIO K 3JOPOBBIO CBOEMY U
OKpPYKaIOIUX, MOCIEACTBHUS BIUSHUS (DAKTOPOB pUCKa HA 370POBHE YEIOBEKA,

® HaXOAUTh MH(OPMAILMIO 1O BOMpocaM OOIIe OMONOTHH B HAYYHO-MOMYISPHOW JUTepaType, CHEIHaTIU3HUpPOBAHHBIX OMOIOTUYECKUX
cloBapsX, CIpaBouHUKax, IHTepHET pecypcax, aHAIM3UPOBaTh U OLIEHUBATh €€, IEPEBOAUTDH U3 OJTHOW (POPMEBI B APYTYIO;

® OpHUEHTHPOBATHCS B CHCTEME MOPAJIHHBIX HOPM U IIEHHOCTEH MO OTHOIIEHUIO K 00BEKTaM KUBOU MPUPOIBI, COOCTBEHHOMY 37I0POBBIO U

3A0POBBIO APYIrUX Jronei (HpI/I3HaHI/Ie BBICOKOM LIEHHOCTH KM3HU BO BCEX €€ MPOSABIICHUAX, SKOJOTHYCCKOC COSHAHUC, SMOIIMOHAJIBHO -HUCHHOCTHOC

OTHOLICHHUE K 00bEKTaM JKUBOU MPUPOJBI);



® CO03/1aBaTh COOCTBEHHBIC MMChMEHHBIE M YCTHBIE COOOIIECHHS O COBPEMEHHBIX MpoliieMax B 001acTu OMOJIOTMH U OXPaHbl OKPYKAIOIEH

Cpelbl Ha OCHOBE HECKOJIBKMX HCTOYHHMKOB HMH(OPMAIMU, CONPOBOXKIATh BBICTYIJICHUE INPE3CHTAIMEH, YUUTHIBas OCOOEHHOCTH ayIUTOPUU

CBEpPCTHUKOB;

® paboTark B IpyIIe CBEPCTHUKOB MPH PEIICHUH ITO3HABATEIBHBIX 33724 CBSA3aHHBIX C TEOPETHYECKUMH H NMPAKTUISCKIMH MPOOJIEeMaMu B
001acT MOJIEKYISpHOW OMONOTHH, TEHETUKHU, SKOJIOTUH, OMOTEXHOJIOTUH, METUIIMHBI U OXPaHbl OKPYKAIOLIEH Cpeibl, MJIaHUPOBaTh COBMECTHYIO
NeSITeIbHOCTh, YUUTHIBATh MHEHHE OKPYXKAIOIINX U aJIeKBaTHO OLIEHUBAaTh COOCTBEHHBIN BKJIa/l B AESITEIbHOCTh IPYIIIbI.

2) Conep:xanue yuyed0HOro npeaMera

Paboyas nporpamma mo Guosiorun 1715t S—9 KIIacCoOB ¢ UCTIOIB30BaHUEM 000pyoBanus rieHTpa «Touka pocTtay
Ha 6aze nentpa «Touka pocTtay obecrieunBaeTCsl peanu3amus 00pa30BaTeIbHBIX MTPOrpaMM €CTECTBEHHO-HAYYHOW M TE€XHOJIOTUUYECKON
HaIpaBJIEHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUM C TPEOOBAHUSIMHU 3aKOHOJATEILCTBA B chepe 0Opa3oBaHMs M C YIETOM PEKOMEHIAIHMA
denepanpHOTO OTIEepaTopa yueOHoro npeamera «buomorus.
OO6pazoBarenbHas MporpaMMa MO3BOJIIET UHTETPUPOBATh pealiu3yeMble 3[eCh MOIXOMbI, CTPYKTYPY U COJEp:KaHWE MPU OpraHu3aliu
o0y4eHus onosoruu B 5—9 kiaccax/.
Hcnonws3oBanne o6opynoBanus neHTpa «Touka poctay mpu peanusamnuu nanaor OI1 mo3Bosiser co3aaTh yCIoBUS:
® Ui pacIIUPEHHs COJEPHKAHUS IIKOIBHOTO OHOJOTHYECKOro 00pa3oBaHMUs;
® ]IS MOBBILIEHUS TTO3HABATEIbHON aKTUBHOCTU O0YYaIOIINXCSl B €CTECTBEHHO-HAyYHOU 00J1acTH;
® Ui pa3BUTHUS JIMYHOCTU pebeHKa B mpoiiecce 0OydeHHs] OMOJIOTHM, €ro CrocOoOHOCTeH, (OPMUPOBAHUS U YIOBJIETBOPEHUS COIL[UAIBHO
3HAYUMBIX HHTEPECOB U MOTPEOHOCTEN;
e s paboThl ¢ OJApEHHBIMH IIKOJIbHUKAMH, OpPTaHH3allMM MX Pa3BUTHS B Pa3IMYHBIX 00JacTAX 00pa30BaTENbHON, TBOPYECKOM
JEeSITeIbHOCTH.
[Ipumensss uudposbie mabopaTopuu Ha ypoKax OWOJOTHH, Y4YalUecs CMOTYT BBIMOJHUTH MHOXKECTBO JaOOpaTopHBIX paboT u
HKCIEPUMEHTOB IO MIPOrpaMMe OCHOBHOM IIKOJIBI.
buonorus pacreHun:
Jpixanue nuctbeB. Jlpixanue kopHei. [lormomenue Bonbl kopHsMU pacteHuil. KopHeBoe naBnenue. Mcnapenuwe BoAbl pacTEHUSMM.
dortocunTes. [[pixaHue ceMsH. Y ClIOBUS MpopacTaHus ceMsH. TeronoOnuBbIe U X0I0J0CTOMKIE PACTEHHUS.
3oo70rUs:

N3ydeHne OMHOKIETOUYHBIX >KUBOTHBIX. V3ydeHHE BHEIIHEro CTPOEHUS JO0KJIEBOTO 4YepBs, HAOIIOJACHHME 3a €ro IMepelBIKEHHEM U
peakiusMU Ha BHEIIHUE pa3pakeHus. V3ydeHWe CTpOCHHs MOJUIIOCKOB TIO BIIQXHBIM IMpermapaTtaMm. V3yuyeHue MHOTooOpasus
YJICHUCTOHOTHX IO KOJUIeKIHsIM. M3ydeHue cTpoeHus pbl0 MO BIaXHBIM mpenapatam. M3yueHuwe ctpoeHus nruinl. M3yueHue cTpoeHus
MJIEKOTIMTAIOIIMX MO BIAXKHBIM IIpenaparaM. BoaHble :KUBOTHBIE. TEIIOKPOBHBIE U XOJIOIHOKPOBHBIE JKUBOTHBIE

YeaoBEK M €ro 3J10POBLE:




Nzyuenne kpoBooOpamienus. Peakuus CCC Ha 103MpOBaHHYIO Harpy3Ky. 3aBHCHUMOCTb MEXAY Harpy3Koul M ypOBHEM SHEPreTHYECKOTO
oOmena. ['a3oo0men B nérkux. Mexanusm nérounoro naeixanus. Peaknus JIC Ha Qusmueckyro Harpy3ky. JKuzHeHHass €MKOCTH JIETKHX.
BeinenurenbHas, ApIXxaTenbHas W TEPMOpPETyIsiTOpHas (QyHKIUsS Koxu. JledicTBue QepMeHTOB Ha cyOCTpaT Ha mpuMepe KaTajasbl.
[Tpucmoco6IeHHOCTh OPTaHU3MOB K Cpejie OOUTaHUSI.

Oo0mias 6uoaorus:

JleiictBrue pepmMeHTOB Ha CyOCcTpaT Ha mpuMmepe karanasel. Pasmoxenue H»O,. Brnusaue pH cpensr Ha akTUBHOCTE (pepMeHTOB. DaKTOPHI,
BIIUSIOLIME HA CKOPOCTH Ipoliecca (pOTOCUHTE3A.

N3ydyeHne KJIETOK M TKaHEH pacTeHUM W JKMBOTHBIX Ha TOTOBBIX MHUKpOIpenaparax M HMX onucaHue. BbIsBIeHHE W3MEHUUBOCTH Y

opraHu3MoB. BolsiBiieHHE pUCHIOCOOIEHUI Y OPraHu3MOB K cpejie 00UTaHus (Ha KOHKPETHBIX IPUMEpax).

O6ee yncio yaeOHbIX YacoB 3a 5 jieT oOydenus - 272 yaca, u3 Hux 1o 34 - B 5, 6 kiaccax, mo 68 — B 7,8,9 kiaccax.

5 knace

BBenenue (6 u)
buonorust — Hayka o >kxuBO# mpupoae. MeTtonbl ncciaenoBanus B ononoruu. PasHooOpasue opranusmos. [lapcTBa O6akrepuii, rpuOOB, pacTCHUN U
XKUBOTHBIX. OTIMYUTETbHbIE MPU3HAKU JKUBOTO U HEXHMBOro. CBSi3b OpPraHU3MOB CO cpefoi oOuTaHus. B3auMocCBsi3b OpraHU3MOB B MPHUPOJIE.
Dkonornyeckue (GakTopbl U UX BIUSHUE HA JKMBbIE OPraHM3MbI. BlnsHUE NeATeNbHOCTH 4YeJOBEKa Ha MPUPOAY, e€e oxpaHa. Ponb OGuojoruu B
MPAKTUYECKON IEATEIIbHOCTH JIIOACH.
JlaGopaTopHble 1 IpaKTHYEeCKHE PAadOThI
1. ®enonoruyeckue HaOMIOACHUS 32 CE30HHBIMU U3MEHEHUSMHU B IIpHUpojie. Benenue nHeBHNMKA HaOMIONEHUH.

IKCKypcUun
MHoroo6pa3ue ;KMBbIX OPraHU3MOB, OCEHHHUE SIBJIEHUSA B KM3HU PACTEHMH U )KHBOTHBIX.

Paznen 1 Kierounoe crpoenne opranu3zmoB (10 )

YCTpoiCTBO yBEMUYUTENBHBIX TPUOOPOB (JTymna, CBETOBOM MUKpockoi). KieTka u ee crpoeHue: 0005104Ka, IUTOIIa3Ma, PO, BAKYOJIH, MIACTUIBL.
KuznenesaTenbHOCTh KIETKH: MOCTYIIJICHHE BEIIECTB B KIETKY (AbIXaHUE, TUTAHKE), POCT, Pa3BUTUE U JieleHue KIeTKU. [loHaTue «TkaHby.
JdeMoHcTpamus

Muxkpomnpenapartsl pa3IMYHbIX PACTUTENBHBIX TKAaHEH.

JlaGopaTropHbie padoThI

1. YcTpo#cTBO JTymbl U CBETOBOTO MHUKpOcKoma. [IpaBuna paboTel ¢ HUMHU.

2. M3y4yeHune KJIeTOK pacTeHUs C TOMOIIBIO JIYTIHI.

3. [IpuroToBreHue mpemnapara Ko>KHIIbl YeHIyH JIyKa, pacCMaTpPUBAHUE €ro MO MUKPOCKOIIOM.

4. [IpuroroByieHne IperapaToB U pacCMAaTPUBAHUE TOJI MUKPOCKOTIOM TUTACTH/I B KJIETKAX JTUCTA 3JI0/IeH, IJI0JJ0B TOMATOB, PSIOWHBI, IIUITOBHUKA.

5. HpI/IFOTOBJ'ICHI/IC npemnapara u pacCMarpuBaHUC MO MUKPOCKOIIOM ABWIKCHUS HUTOIIJIA3MbI B KIICTKAaX JIMCTA JJIOACH.
6. PaCCManI/IBaHI/IC oA MUKPOCKOIIOM I'OTOBBIX MUKPOIIPCIIAPATOB PA3JIMUHBIX PACTUTCIBHBIX TKaHEH.



Paznen 2 LlapcTBo bakrepumn (2 u)

Crpoenue u XU3HEACITENBHOCTh OakTepuil. PasmHoxkenne Oakrepuii. bakrepuu, Ux pojib B MPUPOJIC U KU3HHU YelloBeka. PazHooOpasue

OakTepuii, MX pacmpocTpaHeHHe B mpupozae. bakrepum — Bo3OymutTenu 3aboneBanuil. Mepwl npoduiIakTuku 3a007€BaHUM, BBI3BIBAEMBIX
OakTepusIMHU.

Paznen 3 HapcrBo I'pudsl (5 1)

I'pube1. OOmIas xapakTepucTuka rpuOoB, UX CTPOECHUE U KU3HEAEATEIbHOCTh. MHOrooOpasue rpuboB, UX pojb B NMPUPOAE U KU3HHU YeJOBEKa.
[nsmounsie Tpudsl. ChenoOHbIE U sioBUTHIE TPHOBL. [IpaBmiia cOopa cbenoOHBIX TPHOOB M WX oxpaHa. [IpodunakTuka oTpaBieHus rpudamMu.
Oxazanue MpuéMOB MEPBOI MOMOIIM IIPU OTpaBiIeHUH rpudaMu. {pox:xku, niaecHeBble rpuObl. ['puObi-ntapa3utel. Poib rpuboB B pupoie U )KU3HU
YeJioBeKa.

JdemMoHcTpanus

Mynsiu TII0I0BBIX TeJl HUIAMNOYHBIX TpuO0B. HatypanbHble 00bEeKTHI (TPYTOBUK, P>KaBUMHA, TOJIOBHS, CTIOPBIHBS).

JlaGopaTopHble 1 MpaKTHYeCKHe padoThI

7.CTpoeHueE IUTI0I0OBBIX TEJ IIIATIOYHBIX TPHOOB.
8.CTpoenue miecHeBoro rpuda mykopa. CTpocHHUE APOXKKEH.

Pasnen 4. lapcTBo Pacrenus (11 4)

Pacrenns. bBoranmka — Hayka o pacTeHHsX. MeToasl u3ydeHHs pacrteHuid. OOmas XapakTepUCTHKAa pPACTUTEIBLHOTO I[apCTBa.
MHuoroo6pasue pacTeHui, X CBsI3b cO cpenoit oouTanus. Pons B 6nochepe. Oxpana pacrenuii. OxpaHseMble paCTCHUS PETHOHA

OcHoOBHBIE TpYHIbl pacTeHUW (BOJAOPOCIH, MXM, XBOIIM, IUIayHbI, MArlOPOTHUKH, TOJOCEMEHHbIE, LBETKOBbIE). Bomopocimu. Muoroobpasue
Bojopocieit. Cpena obutanus Bogopociieid. CTpoeHrne 0JJHOKIETOYHBIX U MHOTOKJIETOYHBIX BOJOpocieil. Poib Bogopocieit B mpupoie U KU3HU
yeloBeKka, oxpaHa Bogopocieil. [IpencraBurenu Bogopocieit Bonoroackoit obnactu. JInmaiiHuku, ux cTpoeHue, pasHoobpasue, cpena oOuTaHusl.
3HaueHue B MPUPOJE U KU3HM yenoBeka. Jlumaiinuku pernoHa. Mxu. MHoroo6pasue mxoB. Cpena ooutanus. CTpoeHHe MXOB, UX 3HAYCHHE.
Pa3znoobpa3ue MxoB Ha Tepputopuu Bonoronckoii obnactu [lanopoTHUKY, XBOIIH, IIAYHBI, UX CTPOEHHE, MHOrooOpas3ue, cpeaa oOuTaHus, poiib B
MpHUpOJIe W KU3HU uelnoBeka, oxpaHa. I[lamoporHukooOpasnbie pernoHa. lonocemeHHble, UX cTpoeHue U pasHooOpasue. Cpema oOuTaHus.
Pacmipoctpanenne roloceMeHHBIX, 3HaY€HHE B MPHUPOJIE U KU3HHM YelOoBeKa, MX oxpaHa. lomocemennnie Bomoronckoit oGmactu L[BeTkoBble
pacTeHus, uX CTpoeHHe W MHorooOpasue. Cpema oburaHus. 3HaueHHE LBETKOBBIX B MPUPOJEC U >KU3HM 4YeloBeKa, oxpaHa. [IpoucxoxxaeHue
pacteHuil. OCHOBHBIE 3Talbl Pa3BUTHS PACTUTEIBLHOTO MUPA.

JdemoHcTpanus

I'epbaphbie sx3eMIUIApbl pacTeHuid. OTHeYaTKy UCKOTIAeMbIX PACTEHUH.

JlabopaTopHble 1 NpaKTHYEeCKHE PadOThI

9. CrpoeHue 3eneHbIX BOJOPOCIIEN.

10. Ctpoenue mxa (Ha MECTHBIX BUAX).

11. Crpoenue cnopoHocsmro xsoia. CTpoeHHUE CIIOPOHOCSIIEr0 MANOPOTHUKA.
12. CTpoeHure XBOU U HIUIIEK XBOWHBIX (Ha MPpUMEPE MECTHBIX BUOB).



«buosiorusi. MHOrooopasue noKpbITOCEMEHHbIX PACTEHHH. 6 Ki1ace»
(34 4, 1 4 B HEnentO)
Paznen 1. Crpoenue u MHOroodpa3ne NOKpbITOCEMEHHBIX pacTeHuii (14 1)
CrpoeHue ceMsiH OJHOAOJIbHBIX M JIBYIOJIbHBIX pacTeHUU. Bujibl KOpHEH M TUIBI KOPHEBBIX CUCTEM. 30HBI (y4acTKH) KOpHs. BumousmeHenus
kopueit. [loGer. [louku u ux crpoenue. Poct u pasButue mnobera. Buemnee crpoenue nucra. Kierounoe crpoenue nucra. Bupgousmenenus
muctbeB. Ctpoenue ctednst. MHoroo6pasue crebneil. Bunonsmenenus nooderos. LBetok u ero crpoenue. Cougerus. [1noasl 1 ux kinaccuuxanus.
PacnipocTpanenue o108 U CEMSIH.
JdemMoHcTpanus
Buemnee u BHyTpeHHee cTpoeHHe KopHs. CTpoeHHe MoYeK (BEreTaTMBHOM M IeHepaTMBHOM )M pacmojiokeHue ux Ha crebne. CTpoeHue jucTa.
Maxkpo- u Mmukpoctpoenue credis.Paznuunbie BUibl conBeTHil. CyXue v COUHbIE M0/
JlabopaTopHble U MpaKTHYecKHe PadoThl
CrpoeHue ceMsiH ABYAOIbHBIX U OJHOIOJIBHBIX PACTEHUH.
Buns! kopreit. CrepaKHEBass 1 MOUYKOBATasi KOPHEBBIE CUCTEMBI.
KopHeBoil uexiImK 1 KOPHEBBIE BOJIOCKH.
Crpoenue nouek. Pacnionoxenue nouek Ha creodie.
BHyTpeHHee cTpoeHHe BETKH JIepeBa.
Bunonsmenennsie moderu (KOpHEBHIIE, KITyOSHb, TYKOBHIIA).

Crpoenue 1Betka. Pa3myHbie BUbI COLIBETUM.
MHoroo0pasue CyXux U COYHBIX ILTIOI0B.

Paznen 2. ’Kuznb pacrennii (10 u)
OcHOBHBIE TPOIECCHI KU3HENEATENBHOCTU (MMTaHUE, IbIXaHHe, OOMEH BEIIECTB, POCT, pa3BUTHE, pa3MHOKeHUE). MUHepaibHOE U BO3IYLIHOE
nuTanue pacteHuit. @orocunres. Jpixanue pacrenuil. Mcnapenue Bonbl. Jlucronasn. IlepenBukeHue BOJbl M MUTATEIbHBIX BEUIECTB B PACTCHUMU.
[Ipopactanue cemsiH. CriocoObl pa3MHOXKEHUS pacTeHud. PasMHOKeHHe CIIOpOBBIX pacTeHui. Pa3mMHOXkeHue roioceMeHHbIX pacteHuil. [lonoBoe u
Oecrosioe (BereTaTUBHOE) Pa3MHOKEHHE MOKPHITOCEMEHHBIX PACTEHUH.
JdeMoHcTpamus
OnbIThI, TOKAa3bIBAIOIINE 3HAYEHHE BOJIbI, BO3AYyXa W TEIUIa JUIA MPOpAcTaHUs CEMSH; MUTAaHUE MPOPOCTKOB 3allaCHBIMU BEUIECTBAMHU CEMEHH;
MOJIy4€HUE BBITSKKU XJIO0pOo(duiia; MOMIOIEHNEe PAaCTeHUSIMH YIJIEKHUCIIOTO Ta3a W BbIIEIEHHE KUCIOpoJa Ha CBETy; oOpa3oBaHME Kpaxmana;
JIbIXaHUE pacTEeHUIl; HcrapeHue BO/Ibl JIMCThIMU; EPEABMKEHHE OPraHNYECKUX BEILECTB 10 JIyOy.
JlabopaTopHble M NpaKTHYECKHE Pa0OTHI
[lepensuxenne BoAbl 1 MUHEPAJIbHBIX BELIECTB IO APEBECHHE.
BereraruBHo€e pa3sMHO)KEHNE KOMHATHBIX PACTEHUH.
Onpenenenue BCXOKECTH CEMSIH PACTEHUH U UX MIOCEB.

IKCKYpPCHH
3UMHUE SBJIECHUS B KU3HU PaCTEHUI.



Paznen 3. Knaccupukanus pacrenuni (6 u)
Msoroo0pasue pacTeHH, MPUHIUIBI UX Kiaccudukarui. OCHOBHBIE CUCTEMATUYECKHE KaTerOpUH: BUJI, POJI, CEMEMCTBO, KJIacC, OT/EN, apCTBO.
Knace [IBynonbHbie pacteHusi. Mopdosornyeckas XapakTEpUCTHKAa CEMEHCTB ¢ y4eTOM MeCTHBIX ycioBuil. Kimacc OmHOIONBHBIE PACTEHUS.
Mopdosorndeckasi XapaKTepUCTHKA 3JIAKOB M JIMJICHHBIX. BakHEWINE CeTbCKOXO3SHCTBEHHBIC PACTCHHS, OHOJOTHYCCKUE OCHOBBI HX
BBIPAILLMBAaHUS U HAPOJHOXO3SIIICTBEHHOE 3HAaUY€HUE. SIIOBUTHIE pacTeHus. SnoBUTHIE pacTeHus: peruoHa. OxpaHa peIKUX M MCUE3aoLUX BHUJIOB
pactenuii. Oxpansiembie pactenust Bosoroackoit oonactu
JdemMoHcTpanus
JXKusble u repbapHble pacTeHUsI, palOHUPOBAHHBIE COPTA BAKHEUIIIUX CEIbCKOXO3HCTBEHHBIX PAaCTEHUI.
JlabopaTopHble U MpaKTHYecKHe PadoOThI
BrisiBneHHe NpU3HAKOB CEMENCTBA MO BHEIIHEMY CTPOCHUIO PACTCHUM.

IKCKYpPCHH
O3HakoMIIEHHE C BBIPAIIMBAHUEM PACTCHHU B 3aIIMIIIEHHOM TPYHTE.

Paznen 4. Ilpupoaubie coodmecTBa (3 1)
B3auMocBsa3p pactenuit ¢ apyrumu opranu3mamu. CumoOunos. Ilapasutusm. PactutenpHbie cooOmecTBa U WX TUIBI. PacTuTenbHbIe cOOOIECTBa
Bonoroackoit o6nactu. Jleca Bonoroackoii oomactu. PazButre u cMeHa paCTUTENIBHBIX COOOIIECTB. YCIOKHEHNE PACTEHUH B IMPOIECCE IBOJIOINH.
Brnusinue neqarenbHOCTH YelloBeKa Ha paCTUTENbHbIE COOOIIECTBa U BIUSHUE IPUPOAHOM cpesibl Ha YelOBeKa.
IKCKypcUn
[Ipuponnoe coobuiecTBo U yenoBek. deHonornyeckue HaOMIOIEHMS 32 BECEHHUMU SIBJICHUSAMHU B IPUPOTHBIX COOOIIECTBAX.

Conep:kanue nporpaMmmbl
«buosorus. /KuBoTHble. 7 KJ1ace»
(68 4, 2 4 B HENIEMIO)

BBenenue (2 1)
OO0mue cBeneHus 0 )XKUBOTHOM Mupe. Mcropus pa3BuTus 30010run. MeToibl 3ydeHus )KMBOTHBIX. Hayka 300m0orust u e€ crpykrypa. CXoAacTBo U
pa3nuyuus )KUBOTHBIX U pacTeHui. CUCTeMaTHKa JKUBOTHBIX.

Paznen 1. Ilpocreiimmue. (2 4)

[Ipocreitmue: MHOrooOpasue, cpeaa U Mecta oouTaHust; 00pas )KU3HU U MOBEJICHHS; OMOJIOTHYECKHE U SKOJIOTMYECKHEe OCOOEHHOCTH; 3HaY€HUE B
IPUPOJIE U JKU3HU YeJIOBEKa; KOJIOHUATbHbBIE OPTaHU3MBI.

JdemMoHcTpanus

XKussie undyzopun. Mukponpenaparsl MpoCcTeHImx.

Paznen 2. MHOrokJ/JIeTOYHbIE KUBOTHBIE. (35 )

becnio3zBonounslie sxuBoTHBIE. Tun ['yOku: MHOrOoOpasue, cpena oOuTanus, 00pa3 )KM3HU; OMOJIOTHYECKUE



U 3KOJOTHYeCKHue OCOOCHHOCTH; 3HAU€HME B NPUPOJE M XKHU3HU denoBeka. Tun KuieuHomnosnocTHele: MHOrooOpasue, cpeaa oOutaHus, oopas
KHU3HU; OMOJIOTUYECKHIE U KOJIOTHUECKHE 0COOCHHOCTH; 3HAYCHHE B IPUPOIC M KU3ZHH YEIIOBEKA; NCUE3AIOUINE, PEIKIE U OXPaHIEMbIC BUIBI.
JdemMoHcTpanus

MukponpenapaT MpecHOBOAHOM ruapsl. OOpasibl kopaiia. BnakHerii mpenapaTt Meayssl. Buaeopmism.

Tunbr Ilnockue, Kpymieie, Konmpuareie uyepBu: MHOrooOpasue, cpega M MecTa oOMTaHMs; 00pa3 >KM3HM M IOBEICHHME; OMOIOrMYECKHE U
SKOJIOTHYECKHE 0COOCHHOCTH; 3HAYE€HUE B IIPUPOJIE U KU3HM uejoBeka. MHorooOpasue uepBeit Bosnoroackoii obmactu

JlabopaTopHble U MpaKTHYecKHe PadoOThI
MHoroo6pasue KoJp4aThIX YepBEH.

Tun Mounmtocku: MHOrooOpasue, cpena oOuTaHusi; 00pa3 JKM3HM M TOBEIEHUE; OMOJIOTHYECKHE U SKOJOTHYEeCKHEe OCOOCHHOCTH; 3HaYeHHE B
MIPUPOJIE U KU3HM YesloBeka. MHorooOpasue mosuttockoB Bonoroickoii o0nactu,ux oxpaHa

JdemMoHcTpanus

MHoroo6pasue MOJIITIOCKOB U UX PAKOBHH.

Tun Wrmokoxue: MHOrooOpasue, cpena oOMTaHUs; 00pa3 XKU3HM W TIOBEACHHE, OMOJIOTHYECKHE M JKOJOTHYECKHE OCOOCHHOCTH; 3HAYCHHUE B
MIPUPOJIE U )KU3HHU YEJIOBEKA.

JdemoHcTpanus

Mopckue 3Be3/1bl U Ipyrue uriiokoxue. Bumeoduabm.

Tun Unenucronorue. Knacc PakooOpasnbie: MHOroo0Opasue, cpea oOuTaHus; oOpa3 *KU3HU U TOBEIEHUE; OUOJOTHYECKHEe U SKOJOTUYECKUE
0COOCHHOCTH; 3HAYEHHUE B IPUPOJIE U KU3HU YeTIOBEKa.

JlaGopaTopHble 1 NpaKTHYeCKHe PadoThl

3HAKOMCTBO C pa3HOOOpa3ueM pakooOpa3HBIX.

Knacc [TaykooOpa3Hble: MHOrooOpasue, cpeia oOuTaHus; 00pa3 )KM3HU U NOBEAEHUE; OMOJIOTHYECKUE U SKOJIOTHYECKHE 0COOCHHOCTH; 3HAUCHHE B
npupoze U xu3HH 4enoBeka. Kiiacc Hacexkomble: MHOrooOpasue, cpeia oouTanus; o0pa3 *HU3HU U MOBEICHUE; OMOJIOTHYECKUE U FKOJIOTHYECK e
0COOEHHOCTH; 3HAYCHHE B MPUPOJIE U KHU3HH dYeloBeka. YineHuctoHorue Bonoroackoii obnactu

JlabopaTopHble M NpaKTHYECKHE PAOOTHI

W3yuenune npencraBuTesiell OTpsAI0B HACEKOMBIX.

Tun Xopnoseie. Knacc Jlanuernuku. Ilo3BoHouHbIe >xuBoTHBIE. Hanknacc PeiObl: MHOrooOpasue (KpymiopoThle, XpslleBble, KOCTHBIE); cpena
oOutanus; o0pa3 KM3HU U TOBE/IEHUE; OMOJOTMUECKHE M SKOJOTMYECKHE 0COOEHHOCTH; 3HAYEHUE B NMPHUPOJIE U KU3HU YEIOBEKa; HcUe3arolue,
penkue u oxpansemsbie BUabl. OxpaHsemMble BUIbI pel0 Bosoroackoit o6nactu

JlabopaTopHble 1 NpaKTHYEeCKHE PadOThI

Habmronenue 3a BHEITHUM CTPOCHHUEM U TIEPEIBIKEHUEM PBIO.



Knacc 3emHOBOAHBIE: MHOTOOOpasue, cpeaa oOUTaHus; 00pa3 KU3HU U TOBEICHNE; OMOIOTHYECKHUE U HKOJIOTHYECKHE 0COOCHHOCTH; 3HAUYCHHE B
IpHUpPOAC U JKU3HU YCIIOBCKA, HCUC3AIONINEC, PCAKUC U OXPAHACMBIC BU/IbI. OXpaHHeMBIe BUJbI 3€MHOBOJHBIX BOJIOI‘OI[CKOﬁ 06JIaCTI/I

Knacc Ipecmbikaromuecsi: MHOrooOpasme, cpega oOuTaHus; o0pa3 >KM3HUM W TOBENEHHE; OMOJIOTHMYECKHE M DKOJOTHYECKHE OCOOCHHOCTH;
SHAQUYCHUC B HPHUPOAC U KXKU3HU YCIOBCKA;, MCYUC3AOUIMEC, PCAKHNC WU OXpaHACMBIC BU/BbI. OXpaHSIGMBIe BUJbI IMPCCMBIKAOINXCA BOHOFOHCKOﬁ
obmactu

Kiace [Itupt: MEHOroo6pasue, cpefa oOuTanus; o0pa3 *U3HU U MOBEICHUE; OMOJIOTUYECKHUE U KOJIOTHYECKUE 0COOCHHOCTH; 3HAYEHHE B TIPUPOJIC
1 )XKU3HHU YCJIOBCKA; UCUC3AIOIIUC, PCAKHUEC U OXPAaHACMBIC BU/IbI. OXpaHﬂeMBIC BHUbI IITHUL BOJIOFOIICKOﬁ oOiactu

JlabopaTopHble U MpaKTHYecKHe PadoThl

I/I3y‘lCHI/I€ BHCIIHETO CTPOCHUA IITHILI.

Knacc MnekonuTaromue: BaXHEHIIINE MPEACTABUTENN OTPSIOB; Cpeia OOMTaHus, 00pa3 KU3HU U MOBEJCHUE; OMOJOTHUYECKUE U IKOJIOTHUECKUE
OCO6CHHOCTI/I; SHAQYCHWEC B IMPUPOAC U KHU3HU 4YCIJIIOBCKA, HMCUC3AIOMIUC, PCAKHWEC W OXPaHACMBIC BHUIBI. OXpaHHeMLIe BUAbI MJICKOIIUTAROIIUX
Bonoroackoit oGmactu

JKCKypCcHUs

N3ydyenne MHOTOOOpA3HS MITHI]

JdemoHcTpanus

Buneoduibm.

Paznen 3. DBomwonus crpoenusi 1 GyHKUHA OPraHoB U UX CHCTEM Y KMBOTHBIX. (14 )

[ToxpoBsl  Tema. OmnopHO-ABHUrarTenpHas cucreMa M crocoObl mepeaBrkeHus. [lomoctu Tema. Opranbl AbixaHuss ¥ razooOmen. Oprasbl
nuuieBapenus. OOMeH BellecTB U nmpeBpatienue suepruu. Kposenocnas cucrema. Kposb. Opransl BeaeneHusi. Oprausl 4yBCTB, HEpBHAs CHCTEMA,
WHCTHUHKT, pedrekc. Perymsauus nestenbHocTH opranuzMa. Opraibl pa3MHOKEHUS, TPOATICHUS poJia.

JdeMoHcTpamus

Bnaxxuble npenaparsl, CKeJEThl, MOJEIH U MYJISIKH.

JlaGopaTopHble 1 MpaKTHYeCKHe PadoThl

N3yuenue ocoOeHHOCTEN Pa3IMYHBIX IOKPOBOB TEINA.

Paznen 4. UnauBHayaibHOE Pa3BUTHE JKUBOTHBIX (3 u)
[Iponnenne pona. Opransl pazMHOKeHUs. CriocoObl pa3MHOMKEHMSI KUBOTHBIX. OmuiofoTBOpeHHe. Pa3BuTHE )KMBOTHBIX C NpeBpalleHueM U 0e3
npespaienus. [lepuoausanus 1 NpoIOKUTEIBHOCTD KU3HU )KMBOTHBIX.
JlabopaTopHble M NpaKTHYEeCKHE Pa0OTHI
W3yuenune craauii pa3BUTHSA KUBOTHBIX U ONIPEJEIIEHNE UX BO3pacTa.

Paznen 5. PazBuTHe M 3aKOHOMEPHOCTH pa3MellleHHs JKUBOTHBIX HA 3emJe (3 u)
JlokazaTenbCTBa HBOJIOLMH: CPABHUTENIbHO-aHATOMUYECKHUE,YMOPHUOJIOTHYECKHE, MaJEOHTOIOTUYECKHE.



Y./lapBUH O MPUYUHAX 3BOJIOLUHN KUBOTHOTO MHUpPA. YCIOKHEHUE CTPOCHHUS KUBOTHBIX U Pa3HOOOpa3He BUJIOB KaK Pe3ylIbTaT SBOJIOLUU. Apealbl
oOutanus. Murparun. 3aKOHOMEPHOCTH pa3MEICHHsI )KUBOTHBIX.

JdemMoHcTpanus

[TaneoHTONIOrNYECKNE NOKA3ATEIBCTBA IBOIIOLIHUH.

Paznen 6. buoneno3sl (4 u)
EcTecTBeHHBIE M HMCKYCCTBEHHBIE OMOIIEHO3bI (BOJOEM, JIYI, CTelb, TYHJpa, JieC, Hacela€HHbIM IyHKT). buonenos3sl Bosoroackoit obnacru.
Pa3nooOpa3ue necoB permona. daxkropbl cpeia M HUX BIUSHUE Ha OWoleHO3bl. llenmu nuTaHus, MOTOK SHEpruu. B3auMOCBsI3p KOMIOHEHTOB
OMOLIEHO03a U UX MPUCTIOCOOIIEHHOCTD JIPYT K JIPYTY.
JKCKypCHA

I/ISy‘leHI/IG B3aMMOCBSA3H XUBOTHBIX C JPYT'UMHU KOMIIOHCHTAMH 6I/IOH€H033 neca. OEHOJOrUYECKHE Ha6J'IIOZ[€HI/I$[ 3a BCCCHHUMHU SBJICHHUSIMH B
JKHU3HU KUBOTHBIX.

Paznen 7. JKuBOTHBIN MUP U X035liCTBeHHAasl 1eSITeJIbLHOCTD YesioBeKa. (5 u)
BrnusiHue nestenbHOCTH 4YeloBeKa Ha KUBOTHBIX. [Ipombicen kuBOTHBIX. [IpombiciioBbie kuBOTHBIE Bosoroackoi o6mactu. OpomManrHUBaHHE.
Pa3Benenue, OCHOBBI COAEpPKAHUS U CEIEKIMU CEJIbCKOXO3SMCTBEHHBIX JKMUBOTHBIX. (CelIbCKOXO3SMCTBEHHBIE U JOMAIIIHUE >KUBOTHBIE.
[Tpodunaktuka 3a00J€BaHUM, BHI3BIBAEMBIX KUBOTHBIMH. [IprcriocoOneHus K pa3auvHbIM cpeaaMm obutanus. OXpaHa >KMBOTHOTO MHpPA: 3aKOHBI,

CUCTeMa MOHUTOPHUHIA, OXpaHsemble Tepputopuu. KpacHas kHura. PanimoHanbHOE MCMOJb30BaHUE )KUBOTHBIX. OXpaHa >KMBOTHBIX B Bostoroackoit
obnacru.

IKCKypcus
[TocernieHne BEICTaBKU CEIbCKOXO3SMCTBEHHBIX U JIOMAIIHUX KUBOTHBIX.

«bunosorus. Yenosek. 8 kiace»
(68 4, 2 4 B HeeJI0)
Paznen 1. Beenenune. Hayku, udyyaronue opranusm desaoBeka. (2 9)
Hayku, u3yyaromue opranu3m 4yelioBeKa: aHaTOMHUs, (PU3UOJIOTHS, TICUXOJIOTHS ¥ TUrheHa. VX cTaHOBIIEHHE U METO/bI HCCIIeIOBAHMUS.
UYenosek u okpyxarorias cpeaa. [Ipuponnas u conpanbHas cpea OOUTaHUS YyeloBeka. 3aluTa cpeibl OOMTaHUs YeJOBeKa.
Paznen 2. IlpoucxokaeHue yejoBeka. (3 4)
MecTo udenoBeka B cucteMmaruke. Jloka3areiabCTBa >KMBOTHOTO MPOMCXOXKJIEHUS ueloBeka. UepThl CXOACTBA M Pa3IMUUil 4YelloBeKa U

JKUBOTHBIX. OCHOBHEBIC ATaIlbl SBOIIOIMM 4YelOBeKa. BiusHue OMOJIOTHYECKHX H CoraJIbHbIX (I)aKTOpOB Ha S5BOJIIOIIWIO YCJIOBCKA.
Yenoseueckue pachl. YenoBek Kak BU]I.



Paznen 3. Crpoenue opranusma. (4 1)
OOmmii 0630p opranu3ma yenoBeka. YpoBHU opraHuzanuu. Ctpykrypa Tema. Opranel U cuCTeMbl opraHoB. KiieTouHoe cTpoeHHe OpraHusma.
Txanu. BHewnss u BHyTpeHHss cpefa opranusma. Crpoenue u GyHkuuu kiieTku. Poib sigpa B mepenaye HacaeICTBEHHBIX CBOMCTB OpraHusMa.
Opranouasl knetku. Jlenenne. JKuzHeHHBIE TPOIECCHl KIETKH: OOMEH BEIIeCTB, OMOCHHTE3 M OHMOJIOTHYECKOE OKHCICHHE, UX 3HaueHue. Poib
dbepmeHTOB B 00MeHe BemiecTB. Poct u paspurue kieTkd. COCTOSHHS (PU3UOJIOTHIECKOTO TIOKOS M BO30yxaeHus. Tkanu. OOpa3oBaHue TKAHEH.
OnuTenuanbHbie, COSIMHUTEIbHBIE, MBIIIICYHbIe, HepBHAs TKaHU. Ctpoenue u ¢yHKuM HelipoHa. Cunaric. PedrexropHas perynsuus opraHoB u
cucreM opranu3ma. LleHTpanbHas u nepudepudeckas yacTu HepBHOU cuctembl. CIMHHOM U TooBHON MO3T. HepBbl 1 HepBHBIE Y316l Peduekc n
pednexropnas nyra. Heiiponnsie nenu. Ipoieccs! Bo30yKIeHHs 1 TOPMOXKEHUS, MX 3HaUeHHE. UyBCTBUTENIbHbIE, BCTABOYHBIE U UCTIOJIHUTEIbHbI €
HelpoHsl. [Ipsmbie n 0OpaTHbie cBsA3U. Poib perenTopoB B BOCIPUSATHH pa3paxKeHUH.
JdemoHcTpanus
Paznoxenue nepokcuna Bogopoa hepMeHTOM KaTaia3oi.
JlabopaTopHble U MpaKTHYecKHe PadoThl
PaccmarprBanne KJIETOK M TKaHEW B ONTHYECKMM MHMKpOCKON ~MuKpompenaparsl KJIETOK, SMUTEIHAIBHOW, COEAMHUTENBHON, MBIIICYHOW W
HEPBHOM TKaHEH.
CaMoHa0I0IeHNe MUTaTeNIbHOTO pedieKkca U YCIOBHS €ro MposiBIeHUS U TopMokeHHsl. KoneHHbIl pedexc

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

Omnopa u nawxkenue. OnopHO-ABUTATENbHAs cucTteMa. CKeleT M MBI, WX (YHKIUHA. XUMHUYECKUM COCTaB KOCTEH, MX Makpo-
MUKpPOCTpOEHHUE, TUIbI KocTell. CKelleT 4eloBeKa, ero MpUCIocoOIeHUE K MPSAMOX0XKIEHUIO, TPYIOBOH edTenbHOCTU. M3MeHeHus, cBsi3aHHbIE C
pa3BUTHEM MO3ra U peud. TUIbl COeIMHEHUIN KOCTEil: HEeMOABMKHBIE, TOTYIOIBUKHBIC, MOABMKHbIE (CycTaBbl). CTpOCHHE MBIIII] U CYXOKUIIHUIL.
O0630p MBILII] YEIOBEUYECKOTO Teia. MBIIIIbI-aHTarOHUCTHI U CUHEPTUCThI. PaboTa ckeneTHhIX MBI U X perynsauud. [lonstue o gBurarenbHoOi
enuHuie. M3MeHenune Mbpiunsl npu TpeHupoBke. llociencTBus runoamHaMuy. ODHEPreTHMKAa MBIIIEYHOIO COKpamleHus. JlmHamuueckas u
craruueckas pabora. HapymeHus ocaHKku U pa3BUTHE IUIOCKOCTOIUS: MPUYNHBI, BBISIBICHUE, NIpeAyNpexaeHue u ucnpasienue. [lepsas nomours
npu ymunbax, nepeaoMax KocTeld u BeiBUXax cycTaBoB. [Ipodunaktuka TpaBMaTu3Ma. 3HaueHue (PU3MUECKUX YIPAKHEHUH U KYIBTYphI Tpyaa s
(hopMUPOBaHUSA CKEJIETa U MYCKYJIaTypHl.

JdeMoHcTpamus

Ckener 1 MyJIsKU TOpCa YeJIOBeKa, yepena, KOCTeld KOHEYHOCTE!, M03BOHKOB. Pacnimibl koctel. [Ipuémbl oka3aHus nepBoil MOMOIIHU [IPU TpaBMax.
JlabopaTopHble M NpaKTHYEeCKHE Pa0OTHI

MUKpPOCKOIINYECKOE CTPOEHUE KOCTH.

MBIIIIIBI YEIOBEUECKOTO Tea (BBIMOIHIETCs IMO0 B Ki1acce, TM00 1IoMa). Y TOMIIEHHE ITPU CTaTUYECKOM U AMHAMUYECKOU pabore.

BelIsABIIeHME HApYIIEHUN OCAHKHU.

BersiBiieHne miaockocTonus (BHIMOMHIETCS JOMA).

CamonabmoneHus paboThl OCHOBHBIX MBIIIL, POJIM IJIEYEBOTO MOSCA B ABUKECHUAX PYKH.



Paznen 5. BuyrpenHnsisi cpena opranusma (3 u)

BuyTtpennss cpena opranusma, 3HaueHue e€ mocTosHCTBa. KOMIIOHEHTHI BHYTPEHHEH Cpeabl: KPOBb, )KUIKOCTh, TUMda. X B3auMoseiicTBue.
I'omeocra3. CocraB KpoBH: Tu1a3Ma M (POPMEHHBIE IEMEHTHI (TPOMOOIUTHI, SPUTPOLHUTHI, JTEHKOIUTHI). DYHKINU KIeTOK KpoBU. CBEPTHIBaHHE
kpoBu. Ponb kanpumsa u BuramuHa K B cBEpThiBaHMM KpoBU. AHanm3 kpoBu. Manokposue. KpoBerBopenue. boppba opranusma ¢ mH(pEKIHEH.
Nmmynurter. 3amutHeie Oapeepbl opranusma. JI. Ilacrep m M.M. MeunukoB. AHturensl u antutena. Crenuduyueckuii U Hecnenu(puyecKuii
UMMYHUTET. KneTounbslii 1 rymopanbHblii MMyHHTET. UMMyHHast cucreMa. Ponb nmumdonuToB B uMMyHHOM 3amute. @aronuro3. Bocnanenue.
Wudexnuonnsie n napasutapusie 6one3nn. Bopora nadexnun. Bo3Oynurenn n nepenocunku Oone3nu. banumio- u Bupyconocutenu. Teuenue
nH(pekunoHHbIX Oone3Hel. [Ipodunakruka. Anmneprudeckue peakuuu. [Ipenynpenurensbubie npuBuBKY. JledeOHbIe CHIBOPOTKU. MIMMyHOIOTHS HA
CIIy’KOe 3/10pOBbsI: BAKIIMHBI U JiIe4ueOHbIE CHIBOPOTKU. ECTECTBEHHBI M MCKYCCTBEHHBIH MMMYHUTET. AKTUBHBIM M INAaCCUBHBI MMMYHHTET.
TxaneBast coBmectumocTb. [lepenuBanue kposu. ['pymnmsl kpoBu. Pesyc-daxrop. [lepecaaka opraHoB v TKaHEH.

JlabopaTopHble U MpaKTHYecKHe PadoThl
PaccmaTpuBaHue KpoBH YesIOBEKa U JIATYIIKU O] MUKPOCKOTIOM.

Paznen 6. KpoBenocHas u iumparnyeckas cucreMbl opraiusma (6 u)

Opranbl KpOBEHOCHOUM M JuM@aTuyecKkoi cucteM, UX pojib B opranusMe. CTpoeHHE KPOBEHOCHBIX M JHUM@arudeckux cocyiaoB. Kpyru
kpoBooOparmenusi. Ctpoerne u paboTta cepiama. ABToMaTu3M cepana. JIBMKeHHE KPOBH IO cocydaMm. Perymsius KpoBOCHAaOXEHHS OPraHoOB.
ApTtepuanbHOE JaBIICHUE KPOBH, MYyNIbC. | MTHEHA CepACUHO-COCYTUCTON CUCTeMBI. JloBpaueOHasi moMoIb MpH 3a00IeBaHUU CEepAlla U COCYIOB.
[IepBas momo1b Npy KPOBOTEUEHUSIX.

JdemoHcTpanus

Monenu cepaua u Topca yenoBeka. [Ipuémbl uamepenus aprepuanbHoro aasieHus no Merony Koporkosa. [Ipuémel 0cTaHOBKM KPOBOTEUEHUH.
JlaGopaTopHble 1 IpaKTHYEeCKHE PadOThI

[TonoxeHue BEHO3HBIX KIIAIIAHOB B OIMYILEHHOW U IOJHATOMN pyKe.

W3MeHeHus B TKaHAX MPU NEepeTsHKKaxX, 3aTPyIHAIOMNUX KpOBOOOpaIlleHuE.

Ornpenenenue CKOPOCTU KPOBOTOKA B COCYJaX HOITEBOTO JIOXKA.

OnbIThL, BBISABISAIOIINE IPUPOTY MYJIbCA.

OyHKIMOHANBHAS MPo0a: PeakIus CepACYHO-COCYINCTON CUCTEMBI HA JO3UPOBAHHYIO HArPY3KYy.

Paznen 7. Ibixanue (4 41)

Hpixanue. [IpixarenpHass cuctema. 3HaueHue apixaHus. CTpoeHwe W (PyHKIMH OpraHOB JbixaHus. [omocooOpazoBanue. MHbeknnoHHBIE H
opraHnueckue 3a00JIeBaHUS IbIXaTENbHBIX IMyT€H, MHUHJAIWH U OKOJOHOCOBBIX Ma3yX, Mpo(dUIakTHKa, AOBpadyeOHas MOMOINb. Perymsius
npixanus. ['a3000MeH B NErKMX UTKaHAX. MexaHU3MbI BIOXa U BbloXa. HepBHas u rymopanbHast perynsius apixanus. OXpaHa BO3IYITHOW CPENIbI.
Brnusinue 3arpssHeHus okpyxatoiieil cpensl B Bomorojackoit obmactu , Ha 310poBbe denoBeka. DyHKIIMOHANBHBIE BOBMOXKHOCTH JbIXaTEIbHON
CUCTEeMBI KaK TIoKa3aTelnb 30poBhs. [ urneHa opraHoB AbixaHus. JKu3HeHHass EMKOCTH JIETKUX. BhIsIBIEHUE U IpeaynpekaeHue 0oae3Hel opraHoB
neixanus. Omrooporpadus. MHpekmonnsie 3a0oneBanus U Mepsl ux npodunaktuku. Tyoepkyné3 u pak n€rkux. [lepBas momorurs yTomnaromemy,
NP YAYIICHUH U 3aBajMBaHUM 3eMIEH, anekTporpaBme. Knunudeckas u 6uonorunueckas cMepTh. ICKyCCTBEHHOE JbIXaHHUE U HETPSMOM Maccax
cepana. Peannmanus. Biausiaue KypeHus U APYyrux BPEIHBIX IPUBBIUYEK HA OPTaHU3M.



JdemMoHcTpanus

Mopnens ropranu. Mozenp, NOSACHAIOIIAs MEXaHU3M BI0Xa U BbIIOXa. [IpuéMel onpeneneHus npoxXoguMOCTH HOCOBBIX XO/0B Yy MaJICHbKUX JIETEH.
Ponp pe3onaropoB, ycuimBaronmx 3ByK. OTBIT IO OOHAPYKEHHUIO YIJIEKHCIIOTO Ta3a B BBIABIXaEMOM BO3ZyXe. M3MepeHne U3HEHHON EMKOCTH
nérkux. [Ipuém UCKyCCTBEHHOIO JIbIXaHUS.

JlabopaTopHble M NpakTHYeCKHe PadoThI

W3mepenune oO6xBaTa rpyAHOH KJIETKU B COCTOSHHH BIOXa U BBIIOXA.

OyHKIMOHAIbHBIE IPOOBI C 331€P>KKOM JIbIXaHUS Ha BJIOXE U BbIIOXE.

Paznen 8. IInmeBapenue (6 1)

[Mutanue. IlumeBapenue. [lumeBapurtenbHas cucrema. IlumieBble MPOAYKTHI M NHUTATENIbHBIE BEIIECTBA, UX pOJIb B OOMEHE BEILIECTB.
3Hayenue nuuieBapeHus. CTpoeHne M (QYHKIUU NHILEBAPUTEILHOM CHUCTEMBI: MUIIEBAPUTENIbHBIN KaHall, MHILEBAPUTEIbHBIE YKEJe3bl.
[MummeBapenue B pa3iMuHBIX OT/AEIaX MUILEBAPUTEIBHOTO TPaKTa. Perymsuus nesTelbHOCTH MULIeBapUTENbHON cuctembl. Hapymienust paboTsl
MUIIEBAPUTEIHHON CUCTEMBI U UX NMpoQMIaKTUKA. 3abojeBaHMsl OPraHoOB MUIIEBapeHUs, UX NpoduiIakTHka. ['MrueHa opraHoB MUIIEBAPEHUS.
[Ipenynpexnenue xKeayn04HO-KUIIEYHbIX HHPEKIUI 1 reTbMUHTO30B. JloBpaueOHas MOMOIIb P MUIIEBBIX OTPABICHUSIX.

JdemMoHcTpanus

Topc denoBexa.

JlaGopaTopHblie 1 paKkTHYEeCKHEe PadOThI

HeiictBue depMeHTOB ciltoHbI Ha Kpaxmail. CaMOHaOMIONEeHUs: OTpeAeeHUE MOJIOKEHHUS CIIOHHBIX KeJE3, NBU)KEHHUE TOPTaHH IMpU
IJIOTaHUH.

Paznen 9. O0MeH BelecTB U 3Hepruu (4 4)

OOMeH BelllecTB U peBpalleHus SHepTuu B opranuzme. OOMeH BEeUIeCTB U JHEPTUU — OCHOBHOE CBOMCTBO KUBBIX cyliecTB. [lnactuyeckuit
U sHepreTuyeckuii ooMeH. OOMeH OeIKOB, KUPOB, YITIEBOJIOB, BOJbI U MUHEPAIBHBIX COJICH. 3aMEHUMbIEC U HE3aMEHUMbIE aMUHOKHUCIIOThI, MUKPO -
U MakpoaneMeHTsl. Poib (epmeHTOB B 0OMeHe BemiecTB. BuramuHbl. DHepro3arpaThl 4ejoBeKa W MHIIEBOM pamnuoH. ParyoHaibHOe NHUTaHHE.
Hopwms! 1 pesxum nutanusi. OCHOBHOM U 001IHi 00MeH. DHepreTruieckas eMKOCTh ITHIIH.
JlaGopaTopHble 1 NpaKTHYeCKHe PadoThl
YcraHoBIEHUE 3aBUCUMOCTH MEXIY HArpy3kod M YpOBHEM 3HEPreTH4ecKoro obMeHa mo pesyibraraM (DYHKIIMOHAJIBHOW MPOOBI C
3aJIep>KKOM JIbIXaHUs 10 U 1ocie Harpy3ku. CocTaBlIeHHE MUIIEBBIX PAIIMOHOB B 3aBUCUMOCTH OT HEPro3arpar.

Paznen 10. IlokpoBHbie opranbl. Tepmoperyasinus. Boineaenne (4 u)

Hapy»xHble mokpoBs! Tena yenaoBeka. Ctpoenue u GyHKuM koxu. Hortu u Bosnocsl. Poib koku B 0OMEHHBIX Ipolieccax. Perentopsl koxu.
Ponb K0KH B TEPMOPETYIALMH. YXOJ 32 KOXKEH, HOI'TSIMHU U BOJIOCAMH B 3aBUCUMOCTHU OT THIa KOKU. [ UrneHa onex /sl 1 00yBU. [IpudnHBI KOXKHBIX
3abosneBanuil. [puOkoBble M mapa3uTapHble OONE3HM, MX MNPO(UIAKTUKA M JIEYEHUE Y JAepMarosiora. TpaBMbl: OXOTH, OOMOpPOKEHHMS.
Tepmoperymsiuus opranusma. 3akanuBaHue. JloBpaueOHas MOMOIIb HpU OOIIEeM OXJaXIeHWH opraHu3ma. [lepsas momolnb Npu TEIUIOBOM U
COJTHEUHOM ylapax. 3HAu€HUE OPraHOB BBIJCJIECHUS B IOJJIEP)KAHMM TOMEOCTa3a BHYTPEHHEH cpeabl opraHu3Ma. Beigenenue. Oprasbl
MOYEBBIJICTUTENILHON CUCTEMBI, UX cTpoeHue U QyHkuuu. Ctpoenue u padora nouek. Hedponsl. IlepBuunas n xkoHeuHass Moda. 3abosieBaHUs
OpraHoB BBIIICJIPITGJIBHOP'I CUCTCMbI U UX NPCAYHPCIKICHUC.



JdemMoHcTpanus.

Penbednas Tabmuna «Crpoenue koxu. Monens nouku. Penbednas rabnuma «Opransl BbICICHUS.
JlabopaTopHble M NpaKTHYeCKHe PadoThI

CaMoHaOTIONEHMS: PACCMOTPEHUE TIO TYIOH THUTBHOH U JIAJOHHOW MOBEPXHOCTH KHCTH.
Omnpenenenue TATIA KOXKU C TOMOIIBI0 OyMa)kKHOH cain(eTKu.

Omnpenenenne COBMECTHMOCTH HIAMITYHSI C 0COOEHHOCTSIMH MECTHON BOJIBI.

Paznen 11. HepBHas cucrema (5 u)

HeiiporymopanbeHast peryisiius MNpoIeccOB >KM3HENEATeTbHOCTU opranusma. HepBHas cuctema. 3HaueHHE HEPBHOW CHCTeMbL. Mo3r u
ncuxuka. CTpoeHHEe HEpPBHON CHUCTEMBbl: CIMHHOM M TOJOBHOM MO3r -  IIEHTpajbHash HEpPBHas CUCTEMa, HEPBbl M HEPBHBIE Y3JIbl —
nepudepudeckas. Crpoenue u QyHKIMHM COUHHOTO Mo3ra. CTpoeHue rojgoBHOro mosra. OyHKIUU MpOJI0JITroBaTOr0, CPEeIHEr0 MO3ra, MOCTa U
Mo3zxkeuka. [lepemnuii Mo3r. DyHKIMU MPOMEXKYTOUHOTO MO3ra M Kopbl Ooibmux mnonymapuil. Ctapas v HoOBas kopa OOJBUIMX TMOTyIIapUil
TOJIOBHOTO MoO3ra. AHAJUTUKO-CUHTETHUYECKas M 3aMblKaTelbHas (YHKIMHM KOpPbl OOJNBIIMX MONYIIapui TOJIOBHOrO Mo3ra. [lomm OGompmmx
MOJYIIApUid U CEHCOPHBIE 30HBI KOpbl. COMATHYECKUU W BETETATUBHBIN OTAENBI HEPBHOW cUCTeMbl. CHUMIIATUYECKUUA W TapacuMIIaTHYECKUN
MOJOT/IETbI BET€TaTUBHON HEPBHOM CUCTEMBI, MX B3aUMO/ICHCTBHUE.

JdemoHcTpanus

Moiens ToJIOBHOTO MO3ra 4eJIOBEKa.

JlaGopaTopHble 1 IpaKTHYEeCKHEe PadOThI

[TanbrienocoBas mpoda U 0COOEHHOCTH JBMKEHUHN, CBSI3aHHBIX C PYHKIIUSIMU MOKEUKA U CPETHETO MO3Ta.

Pednexcsl mpoaoaroBaToro U CpeaHero Mosra.

[lITpuxoBoe pa3apa)k€HUE KOXKU - TECT, ONPENEISAIOIIMKA W3MEHEHHE TOHYCA CHMIATHMYECKOIO0 M IapacUMIAaTHYECKOIO OTIENIOB
BEreTaTUBHOM HEPBHOM CUCTEMBI ITPU PA3APAKECHUU.

Paznen 12. Anamu3aropbl. Opranbl 4yBceTB (5 4)

AHanu3atopsl W OpraHbl YyBCTB. 3HAYCHHE aHAIMU3aTOpoB. JlOCTOBEpHOCTH moiydaeMod uHbopManuu. MImo3ud U uX KOppEeKUus.
3putenbHblil ananu3atop. [lonoxkenne u cTpoeHue ras. Xoa Jdydel dyepes Mmpo3padnyro cpeny raza. Crpoenue u GyHKuu cetdyaTku. KopkoBas
4acTh 3pUTENLHOTO aHanu3aropa. bunokynsproe 3penue. ['uruena 3penus. [lpexynpexaenue ma3Hblx Oone3Hel, TpaBM masa. [Ipexynpexaenue
OMM30pYKOCTH U JanbHO30pKOCTH. Koppekuus 3penus. CnyxoBoi aHanuzarop. 3HadeHue ciayxa. CtpoeHue M (yHKIUU HAPYKHOTO, CPEIHETO U
BHYTpeHHero yxa. Penentopsl ciayxa. KopkoBas yacth ciayxoBoro aHanuszaropa. ['muruena opranoB ciyxa. [I[pUuuuHBI TyroyXOCTH M DIIYXOThI, UX
npenynpexaenue. BectuOynsapusiii anmapar. Opransl paBHOBECHSI, KOXKHO-MBIIIEUHON YyBCTBUTEIBHOCTH, OOOHSHUS U BKyca U MX aHAJIU3aTOPBHI.
B3anmoneiicTBre aHanu3aTopos.

JdemMoHcTpanus

Mopenu miasa u yxa. OnbIThl, BBISBISIONNE GYHKIIMHA PaaYy>KHON 000JI0YKH, XpyCTaMKa, ATOYEK 1 KOIOOYEK.

JlabopaTopHble 1 NpaKTHYEeCKHE PadOThI

OnBITHI, BBISBISIONINE UIUTFO3UH, CBSI3aHHBIE C OMHOKYIISIPHBIM 3PEHUEM, a TAK)Ke 3pUTENbHBIC, CITYXOBBIC, TAKTHIIHHbBIE HILTIO3HH.
OOHapy>KeHHe CIIENoro MsATHa.

Omnpenenenue oCTpOTHI CllyXa.



Paznen 13. Boiciiasi HepBHas aesaTebHOCTH. [loBenenue. [lcuxuka (6 1)

Bxiiag oreuecTBEHHBIX YYEHBIX B pa3pa0dOTKy yueHus o Bbicuiell HepBHOUM aestenpbHOCTH. M.M.CeuenoB u W.ILIIaBnoB. OTtkpbiTHE
HEHTPAITBHOTO TOPMOXKEHHs. be3ycloBHBIE W yCIOBHBIE peduieKChl. be3ycioBHOE M YCIOBHOE TOPMOXKEHHE. 3aKOH B3aMMHOW WHIYKIHH
BO30YX/ICHUSA-TOPMOXKEHHS. YueHue A.A.YXTOMCKOTo O JoMUHaHTe. BpoxkI€HHBIE TPOrpaMMbl IOBEACHUS: Oe3yCIIOBHBIEC pedIIeKChl, THCTUHKTHI,
3aneuvarienue. Peduekc u pedruexropHas nyra. IlpmoOperéHHBIE MporpamMMbl MOBENCHHS: YCIOBHBIE PE(IeKChl, pacCylqo4Has AesATeNbHOCTD,
IMHaMu4eckuid crepeotun. [loBenenue u ncuxuka yemoeka. OCOOCHHOCTH MOBECHUS YeloBeKa. bruonornyeckue putmbl. COH U 60APCTBOBAHHE.
Craguu cHa. CHoBHAeHUA. OCOOEHHOCTH BBICIIEH HEPBHOM JESATEIbHOCTU YEJIOBEKA: peub U CO3HAHUE, TPyAOBas JeATenbHOCTh. [loTpebHOCTH
JOfied M JKUBOTHBIX. Peub kak cpefcTBO OOIIEHHs U Kak CPEeICTBO OpraHU3allMi CBOEro MoBeAeHMs. BHeNHAs U BHYTpEeHHss peub. Ponb peun B
pPa3BUTUM BBICHIMX INCUXUYECKUX QYHKUMNA. Oco3HaHHble AeWcTBUS W HMHTyuuMs. llo3HaBarenbHbIE MPOLIECCHI: OINYIIEHUE, BOCIPHITHE,
MpEJCTaBICHUs, IMaMsiTh, BOOOpa)k€HHE, MbIlJIeHHe. BoseBble neilcTBus, moOyauTenbHass M TOpMO3Has (YHKIMM Boju. BHymaemocTts u
HEraTMBHU3M. OMOLIMU: SMOIMOHANbHBIE pPEaKIMH, SMOIMOHAJIbHBIE COCTOSHUS U SMOLMOHAIbHBIE OTHOLIEHWS (4yBcTBa). BHHMMaHue.
OuU3MONIOTUYECKUE OCHOBBI BHUMAaHMsI, €0 BUIbI U OCHOBHBIE cBOMcCTBa. [IpuumHbl paccesHHOocTH. BocrnuTanue BHUMaHMSI, MaMATH, BOJIH.
Pa3BuTne HabmonaTeIbHOCTH U MbIIIUIEHUS. Pob 00yueHus: u BOCIMTAaHUS B Pa3BUTHUN TIOBEJCHUS U MICUXUKHI
YeJioBeKa.

JdemMoHcTpanms.

be3ycnoBHble U yClOBHBIE pe(ieKkchl YeroBeka (10 METOMy pedyeBOro moAkpervieHus). J[BoiicTBeHHble M300pakeHMs. Vumo3um ycTaHOBKU.
BeinonHenne TecToB Ha HAOMIOAATEIBHOCTh U BHUMAHUE, JOTHYECKYIO0 U MEXAHUYECKYIO TaMATh, KOHCEPBAaTU3M MBILIUIEHUS U TIP.

JlaGopaTopHble 1 IpaKTHYEeCKHEe PadOThI

BripaboTka HaBbIKa 36pKaJIbHOTO IIMCbMa KaK IMPUMEpP pa3pyIIEHUs CTAPOro M BEIPAOOTKH HOBOTO IMHAMMUYECKOTO CTEPEOTHUIIA.

W3menenue yncina kojaebaHuil o6pa3a yceu€HHOM NUpaMu/Ibl IPU HEMPOU3BOIBHOM, IPOU3BOJILHOM BHUMAHUM U IIPU aKTUBHOH pabote

C OOBEKTOM.

Paznen 14. 7Kesie3pl BHyTpeHHell cekpennu (AHIOKPUHHAs cucTeMa) (2 4 + 1 4 Ha 000011IeHIE)

DHJOKpUHHAA cucTeMa. JKenesbl BHEIIHEH, BHYTPEHHEH U CMEIIaHHOW cekpelnu. [opMOHbI, MEXaHU3MBbI UX JIeHCTBUS Ha kieTku. CBoiicTBa
rOpMOHOB. B3aumoeiicTBue HEPBHOW M TYMOPAIBHOUN peryisiun. [I[poMexxyTOuHbIA MO3T M OpraHbl YHIOKPUHHOU cUCTeMbl. [OpMOHBI THIIOpU3a
Y IIUTOBHTHOM JKEJIe3bl, UX BIUSHUE HA POCT U Pa3BUTHE, OOMEH BeIIecTB. [OpMOHBI MOJIOBBIX KeJIE3, HAAMOUYSCUHUKOB U ITOIKEITYIOYHOH JKEeJIe3 bl.
Hapymienus nestenbHOCTH SHAOKPHHHOM CUCTEM U MX MpenynpexaeHue. [[pudnHel caxapHoro quadera.

JdemMoHcTpanus
Mopenb yepena ¢ OTKUIHOM KPBIIIKOW AJIs TIOKa3a MECTOMONOKEHUs Tunodu3a. Mojienb TopTaHu co MUTOBUIHOM kene3oi. Mojenb
MOYEK C HA/AMIOYECYHUKAMHU.

Paznen 15. UnanBuayaibHoe pa3BuTHe opranusma (5 4)+1 4 Ha o0oOmieHue
XKuzneHnble MKIBI OpraHu3MoB. Pa3mHoxkeHne u pa3BuTHe. [1oJ0BbIe jkene3bl U MOJOBHIE KIETKU. becrnosnoe u mojgoBoe pa3MHOMXKEHHE.
[IpenmyiecTBa MoJIOBOTO pa3MHOXKEHUS. MyXCKasi U *KEHCKasi MOoJoBble cucTeMbl. CriepMaTo30U/Ibl U SHIEKIETKH. Posib OJOBBIX XpOMOCOM B
onpeneneHUH Tona Oyaymero peG&Hka. MeHcTtpyauuu u nommonud. OOpa3oBaHME W pa3BUTHE 3apOAbIIIA: OBY/SLMS, OIUIOJIOTBOPEHHE
AWLEKIETKH, YKpeIUIeHHe 3apojbllia B MarTke. Pa3BuTue 3aponelmia U Iwioga. bepemMeHHOCTh M poabl. buorenernueckuit 3akoH [exkensi—
Mrosiepa ¥ IPUUUHBI OTCTYIUIEHUS OT Hero. BiMsHue HapKOTeHHBIX BelecTB (Tabaka, akoroisi, HAPKOTUKOB) Ha Pa3BUTHE U 3JJ0POBbE YEIOBEKA.
HacnencrBennsle n BpoxAEHHBIE 3a00i1eBaHus. MeauKO-TeHEeTHYeCKOe KOHCYIbTHpOBaHUE. 3a00JIeBaHUs, MepeNarolnecss MOJOBBIM ITyTEM:



CIIU/A, cudunuc u ap.; ux npodunaktuka. Pazsutue pedbénka nocue poxaeHus. HoBopoxEHHBINH 1 TpyaHON peOEHOK, yxo/ 3a HUM. [lonoBoe
co3peBaHue. buosjornueckas u coumanbHas 3peNoCTb. Bpen paHHMX MOJOBBIX KOHTAKTOB W abopToB. MHAMBHUI M JAMYHOCTH. TemmepameHT u
xapakrep. CaMomno3HaHue, OOUIECTBEHHBIH 00pa3 >KM3HM, MEKIMYHOCTHBIE OTHOMEHHS. CTaauu BXOXKACHUS JIMYHOCTH B Tpymiry. MHTepecsl,
CKJIOHHOCTH, cnocoOHocTH. OnapéHHOCTh. BbI0OD KM3HEHHOTO MyTH. 310pOBbIN 00pa3 u3HU. COOMI0NEHNE CAHUTAPHO-TUTUEHUYECKUX HOPM U
MpaBHJ 370POBOTO 00pa3a >KM3HU. YKpEIUICHHWE 30POBBS: AyTOTPEHMHI, 3aKalWBaHUE, [BUTATEIbHAs aKTUBHOCTb. BimsHue (GU3NUIeCKUx
yIpaKHEHUI Ha OpraHbl M CHCTEMBI OpraHoB. PaKTOPHI pUCKa: CTPECCH, THIIOUHAMUS, TIEpEYTOMIICHHE, ITepeoxiaxieHne. BpenHpie u mojae3Hsle
MIPUBBIYKH, UX BIUSHUE HA COCTOSHUE 3JJOPOBBS.

JdemoHcTpanus.

TecTsl, onpenensromue THIT TEMIIEPAMEHTA.

Conep:xanue

buosorus 9 kiaace 68 4/roa (2 y/Hen.)
BBenenne. buosiorusi B cucreme Hayk (2 4.)

buonorus kak Hayka. MecTo OMOJIOTMHM B CUCTeMe HayK. 3HauYeHHe OMOJIOTUH JUIsl MOHUMAaHUs HAaydYHON KapTUHBI MHpa. MeTo bl OMOJOTHYECKHX
uccnenoanuii. [lonsitue «xku3Hby. CoBpeMEeHHbIE HAYYHbIE TIPEACTABICHUS O CYIIIHOCTH KM3HH. 3HaYeHHE OMOJIOTUYECKON HAyKH B AE€ATEIHHOCT U
YeloBeKa.

JleMOHCTpaMM: OPTPETH YUEHBIX-OMO0JIOTOB; cxema «CBsA3b OMOJIOTHH C APYTUMHU HayKaMu.

I'maBa 1. OcHOBBI HUTOJIOTHH - HAYKH 0 KJeTke ( 10 u.)

Hpez[MeT, 3aaa4u U METOAbI MCCIICAOBAaHWA LUTOJOI'MHU KaK HAYKH. I/ICTOpI/IH OTKPBITUA U U3YYCHUA KIICTKH. OCHOBHBIE TIOJIOKCHHS KJICTOYHOM
TCOpUM. 3HaueHue OUTOJIOTHYCCKHUX HCCHe,HOBaHHﬁ AJI1 pa3BUTHA OuoyIoruu u JAPpYyrux OHOJOrMYECKHUX HayK, MCIULIUHBI, CECJIbCKOT'O XO3SHCTBA.

Knetka kak cTpykrypHas U (pyHKIMOHAllbHAs €AMHMIIA YKUBOTO. XHUMHUYECKUH cocTaB KIeTKH. OCHOBHBIE KOMIOHEHTHI KieTku. CTpoeHue
MeMOpaH u siapa, ux ¢pyHkuud. L{lutonnazma u ocHOBHbIE OpraHouabl. X pyHKINU B KIIETKE.

Oco0OeHHOCTH CTPOEHUs KIETOK OaKTepuii, TpuOOB, KUBOTHBIX U pacTeHH. BUpychl.

OOMeH BellecTB U MpeBpalieHus YHeprust B kiieTke. CrocoObl MOMydyeHUs] OpraHu4YeCKUX BEIIeCTB: aBTOTPO(dbI U reTepoTpodel. DOTOCHHTE3, €T0
KoCcMHYecKas polib B buocdepe.

buocunres 6enxoB. Ilonstue o rene. JJHK - ucrounuk renernyeckoil mpopmarmu. [eHetndeckuil kof. MaTpuyHblii NpuHIMI OHMOCHHTE3a
6enkxoB. O6pazoBanue PHK no marpune IHK. Perynsnus 6uocunresa.

Ilonsatue o roMeocCTase, peryjsinnusa NpoucCCoB MPEBPAICHUA BEIICCTB U SHCPIUU B KIJICTKCE.

JleMOHCTpalMM: MUKPOIIpENnapaTsl KIETOK paCTEHUH U )KMBOTHBIX; MOJEIb KJIETKH; OIBITHI, WITIOCTPUPYIOLINE MpoLecc GOTOCHHTE3a; MOJIENIN
PHK u JIHK, pa3nuuHbIX MOJIEKY]I ¥ BUPYCHBIX YaCTHUIl; CXeMa IyTel MeTaboau3Ma B KIETKe; MOJIeIb-anmIuKanus «CHHTe3 Oenkay.

JlaGopaTropHble padoThI:

CrpoeHne SyKapuOTUYECKHX KIETOK Y PAaCTCHUM, )KUBOTHBIX, TPUOOB U MPOKAPHOTHYECKUX KIETOK Y OaKTepuid.



I'maBa 2. PazMHOKeHUe M HHANBHUAYAIbHOE Pa3BUTHE (OHTOIeHe3) OPraHu3MoB (5 4.)

CaMOBOCIIPOU3BEIICHHE - BCceoOInee CBOMCTBO kHBOro. MopMbl pa3MHOXKEHHsI OPraHu3MOB. becriooe pa3MHOKEHHE W €ro THIbl. MHTO3 Kak
OCHOBA 0ECIIOIOTO Pa3MHOKEHHSI M POCTa MHOTOKJIETOYHBIX OPraHU3MOB, €r0 OHOJIOTHYECKOE 3HAYCHUE.

[TonoBoe pasmMuoxkenue. Meiio3, ero ouosjornyeckoe 3HaueHue. bruosornueckoe 3Ha4YeHUE OTLII0I0TBOPEHUS.

[loHsiTHE MHOMBUIYAJILHOTO Pa3BUTHsS (OHTOTE€HE3a) y PACTUTENbHBIX U KUBOTHBIX OpPraHu3zMoB. [lenenue, poct, auddepeHuuanus KiIeTok,
OpraHOTeHEe3, pa3MHOXKEHHUE, CTapeHHe, CMepTh 0cobOei. Biusaue (akTopoB BHENIHEH Cpelbl HA pa3BUTHE 3apOJbIIa. YPOBHU MPHUCTIOCOOTCHUS
opraHmu3Ma K U3MCHAIONIUMCA YCIIOBUAM.

JleMoHCcTpanMu : TaOIMIIBI, WILTIOCTPUPYIOLIUE BUIbI OECIOIOr0 U MOJIOBOTO Pa3MHOKEHUS, SMOPHOHAIBHOIO U MOCTA3MOPHOHAIBHOTO Pa3BUTHUS
BBICIIMX PACTEHHUH, CXOJICTBO 3apO/IbIllIei TO3BOHOYHBIX )KMBOTHBIX; CXEMbl MUTO3a U Meiio3a.

I'maBa 3. OcHoBbI reHeTuxu (10 u.)

I'eneTnka kak oTpacib OMONOTHYECKOW Haykw. MICTOpusi pa3BUTHS T€HETUKH. 3aKOHOMEPHOCTH HACIEAOBAHUS MPHU3HAKOB >KHBBIX OPraHU3MOB.
Paboter I. Mennensi. MeTonbl MCCIeTOBaHUS HACIEACTBEHHOCTH. [ MOPHUIONIOTMYECKUA METOJ HM3y4YeHUs HACIEACTBEHHOCTH. MOHOTHOpHIHOE
CKpelIuBaHue. 3aKOH JTOMHUHUPOBaHMs. 3aKOH paciieruieHus. [ToHoe u HelmoJIHOe TOMUHUPOBAaHUE. 3aKOH YUCTOTHI TaMET U €ro IUTOJIOTHYECKOe
o6ocHoBaHue. PEHOTHUIT M TEHOTHUIL. | eHeTHUeckoe omnpenenenre noja. ['eneTnyeckas CTPYKTypa MOJOBBIX XpoMocoM. HacienoBanne nmpu3HakoB,
CIETIJICHHBIX C TIOJIOM. XPOMOCOMHAsI TEOPHS HACJICACTBEHHOCTH. [ €HOTHIT KaK IEI0CTHAs CUCTEMA.

OcHoBHbIE (POpMBI H3MEHUYMBOCTU. [eHOTMMHMYECKass W3MEHYMBOCTh. Myranuu. [IpuumHBI W dYacToTa MyTalui, MyTarcHHbIe (HaKTOPBHI.
DOBOJNIONMOHHAsA posib MyTanuil. KomOuHaTHBHAas W3MEHYMBOCTb. BO3HUKHOBEHHE pa3IMUHBIX KOMOWHAIMA T€HOB M MX pOJIb B CO3JaHHUU
TeHETUYECKOr0 pa3HooOpa3usi B TMpeaerax BUJa. OBOJIOLMOHHOE 3HAYEHHE KOMOMHATUBHOM u3MeHuMBOCTU. DdeHoTHNHMueckas, WIH
Mo iM(pUKaMOHHAs, U3MEHUYUBOCTH. POJIb yCI0BHI BHELIHEH Cpe/ibl B pa3BUTHH U MPOSBICHUH ITPU3HAKOB U CBOMCTB.

I[CMOHCTpaIII/II/I: MOACIU-AIIIUIMKAIMKY, HWIUIIOCTPUPYIOMIKUME 3aKOHBbI HACJICACTBEHHOCTH, IICPEKPECT XPOMOCOM; pPE3YIbTaTbl OIIBITOB,
IIOKAa3bIBAOIIUX BJIWIHHUC YCJIOBI/Iﬁ cp€abl Ha HU3MCHUMBOCTL OpPraHu3MOB; T ep6apHLIe MaTtepualibl, KOJUICKIUH, MYISIKU FI/I6pI/II[HBIX,
ITOJIHUINIOMAHBIX paCTeHI/Iﬁ.

JlaGopaTopHblie padoThI:
N3ydenne n3MEHYMBOCTH y PACTEHUN U KUBOTHBIX.
N3yuenue GheHOTUTIOB pacTeHUI.
[IpakTrueckas pabora:
Perienrie reHeTHUECKUX 3a4a4.
I'maBa 4. I'eneruka yenoBeka (3 4.)

MeTtoabl HU3y4YCHHA HACJICACTBCHHOCTU YCJIIOBCKA. I'eneruueckoe pa3Hoo6pa3I/Ie yelloBeKa. | eHeTu4eCcKUe OCHOBBI 310pPOBbA. Bausuue CpCabl Ha
TCHCTUYCCKOC 31I0POBLC YCIIOBCKA. I'enernueckue 0one3nu. [eHoTHn u 30pPOBLC UCIIOBCKA.

I[eMOHCTpaIII/II/I: XPOMOCOMHBIC aHOMAJINH YCJIOBCKA U UX q)eHOTI/IHI/I‘-IeCKI/Ie MIPOSBJICHUAL.



JlaboparopHas padora:
CocragieHue pooCIOBHBIX.
I'maBa S. JBoaonuonHoe yyenue (15 4.)

VYdenue 00 3BOMIOIUHN OpraHryeckoro mupa. Y. JlapBUH - OCHOBONOJIOXKHUK y4eHHS 00 SBOJIONMU. [IBIDKYIIME CHIIBI M PE3YIbTaThl SBOJIOIHH.
VYcnoxHeHne pacTeHUH M KMBOTHBIX B IIpoliecce 3BoyoLMHU. buosorndeckoe pasHooOpasne Kak OCHOBA YCTOMUMBOCTU OHOC(EPBI, PEe3yabTaT
sBoIIIOIMU. CyITHOCTH 3BOJIIOIIMOHHOTO MOJIX0/1a K MU3yYEHHIO KUBBIX OPraHU3MOB.

Bun. Kputepun Buma. BumoobGpazoBanue. Ilonstre muxposBomtonuu. l[lomynsiiimonHas cTpykrypa Buma. llomymsiius kak slieMeHTapHas
3BOJIIOIIMOHHAA eMHHIA. DPAaKTOPBI 3BOJIOIUU U UX XapaAKTEPHUCTHUKA.

JIBMKYyIIIAE CHIIBI U PE3YIbTaThl SBOJIFOLUY.

EctectBenHbIlt 0TOOp - ABMXKYLIAs M HaIpaBisolas cuja 3BojoluU. bopb0a 3a cyliecTBOBaHME KaK OCHOBAa €CTECTBEHHOTo orbopa. Poib
€CTeCTBEHHOro 0TOOpa B (POPMUPOBAHUHU HOBBIX CBOMCTB, IPU3HAKOB U HOBBIX BUJIOB.

Bo3HukHOBEeHME aganTaluii ¥ UX OTHOCUTENbHBIN XapakTep. B3aumonpucnocoOneHHOCTh BUAOB KaK Pe3ylbTaT IeHCTBUS €CTECTBEHHOTO 0TOOpa.

3HayeHHe 3HAHUN O MHUKPOSBOJIOLMH ISl YIPABICHUS NPUPOAHBIMU MOMYISIUSAMHU, PElIeHUs MpoOIeM OXpaHbl MPHUPOJAbI U PALMOHAIBHOTO
MIPUPOJIOTIOIH30BAHHUS.

[lonsitne o wmaxposBomonud. COOTHECEHHME MHKPO- M MAaKpOd3BOJIOLMHU. YCIOKHEHHE PACTEHUH U JKUBOTHBIX B IPOLIECCE SBOJIIOLMU.
buonoruueckoe pazHooOpasue Kak 0CHOBA yCTOMUMBOCTH OHOC(hEpHI, pe3yabTaT HBOJOLINH.

JleMoHCTpanuu: KUBBIE PACTEHHS U KUBOTHBIC; repOapHble SK3EMIUIAPhl M KOJUIEKIMU >KUBOTHBIX, IIOKA3bIBAIOUINE WHAMBHIYATbHYIO
W3MEHYUBOCTh M Pa3HOOOpazue COPTOB KYIBTYPHBIX PACTEHUH MU MOPOJ JOMAIIHUX JKUBOTHBIX, a TAaKKe Ppe3ylIbTaThl MPUCIOCOOIEHHOCTH
OpPraHM3MOB K Cpeie 0OUTaHUsl M Pe3ylbTaThl BUI000PAa30BaHUS; CXEMbl, HIUTIOCTPUPYIOIINE MPOLIECChl BUI000pa30BaHus U COOTHOLICHHE MTyTei
MIPOrPECCUBHON OMOIOTMUYECKOM SBOIIIOLIHH.

JlaGopaTopHas padora:
N3ydenue npucmnocoOIeHHOCTH OPraHu3MOB K cpefie OOUTaHUS.
I'maBa 6. OcHOBBI cesieKIMU ¥ OHOTeXHOoI0THH (3 4.)
3aja4u ¥ METOJbI CeNeKIMU. [ eHeTHKa Kak HaydHasi OCHOBA CEJIEKIIUU OpraHu3MOB. JIOCTHXEeHHsI MUPOBOM U OT€YECTBEHHOM CENEeKIUU.

JleMOHCTpalu: pacTeHusi, repOoapHble SK3eMIUIAPbI, MYISDKH, TaOmuIbl, GoTorpaduu, WITIOCTPUPYIOLIUE PE3yNbTaThl CEIEKIIMOHHON paboThl;
MIOPTPETHI CENEKIINOHEPOB.

I'maBa 7. Bo3HnkHOBeHHe M pa3BUTHE KU3HHU Ha 3emuie (4 4.)
B3misiapl, runotes3sl ¥ TEOPUU O TPOUCXOKACHUY KU3HU. OpraHnuecKuil MUpP Kak pe3yiabTar 3BONoLuuU. McTopust pa3BUTHS OpraHu4ecKoro Mupa.

JleMOHCTpalMM: OKAMEHEJIOCTH, OTHEYaTKU PACTEHHH M JKMBOTHBIX B JPEBHUX MOPOJAX; PENPOAYKIUH KapTHH, oTpaxaoumx (iopy u dayny
Pa3IMYHBIX 3p U NEPUOIOB.



I'maBa 8. B3aumocBsi3u opraHusMoB U OKpyxxkaomuieii cpeant (16 4.)

Oxpyxaromas cpefia - HICTOYHHK BEIIECTB, SHEPTrHUH M MH(OpMAIMU. DKOJIOTHsA, KaK HayKa. BiusHHe 3KOJOrHuecKuX (pakTopoB Ha OpraHU3MEI.
[Ipucniocobnennss OpraHW3MOB K PA3IUYHBIM SKoyuoTHdeckuM (akropam. [lomymsmust. Tumbl B3aMMOACHCTBHS TOMYISAIUN pPa3HBIX BUIOB
(KOHKypeHIusl, XUIITHUYECTBO, CUMONO03, Tapa3uTu3M).

DKOCUCTEMHAsl OPraHU3alMsl )KUBOM IPUPOJIbl. DKocucTeMbl. Poib mpousBoauTeneii, noTpeduTeseil U pa3pyluTenacii opraHMuecKux BEUIECTB B
9KOCUCTEMAX U KPyroBOpoTe BellecTB B pupoe. [lumesslie ¢Bsa3u B skocucteme. OCOOEHHOCTH arpodKOCUCTEM.

buocdepa - mmobanbhas sxkocucrema. B.M. BepHaackuii - 0CHOBOMOJIOKHUK ydeHUs 0 Ouocdepe. Ponp uenoBeka B 6uochepe. IKOIOTHIECKUE
HpO6J'I€MBI, X BIIUAHHUC HaA XHW3Hb YCIIOBCKA. HOCJ’[C)ICTBI/I?[ ACATCIIBHOCTH YCJIOBCKA B OJKOCHCTEMAX, BJIIMAHHE €TI0 IIOCTYIIKOB Ha XHBBIC
OpraHu3Mbl U DKOCUCTEMBI.

JeMoHcTpanum: TabIUIbl, HIUTIOCTPUPYIOIINE CTPYKTYpY Onocdepsl; cxeMa KpyroBopoTa BEIIECTB U MPEBpalleHHs SHEpruu B Ouocdepe; cxema
BIIMSTHUSL XO3SIICTBEHHOH JEATEIBHOCTH YeJI0BEKa Ha IPUPOJLY; MOIeNb-anumKaims «bruocdepa u 4eaoBek»; KapThl 3amoBeTHNKOB Poccnu.

JlaGopaTopHblie padoThI:

CrpoeHue pacTeHU B CBA3M C YCIOBUSMM KU3HH.

[Toncuer MHAECKCOB MJIOTHOCTHU I ONPEAETICHHBIX BUIOB PACTEHUH.

Brinenenue nuieBsIx 1enei B UCKYCCTBEHHOM SKOCUCTEME (Ha MpUMeEpe akBapuyma).
I[IpakTuyeckue padoTbI:

Habmronenus 3a ce30HHBIMU U3MEHEHUSMH B KUBOU MPUPOJIE.

CocraBieHue cxeM nepeaadul BelecTB U SHEPruH (Lenei MuTaHus).

BrisiBnenue npucnocoOneHnii opranu3MoB K cpezie 0OuTaHus (Ha KOHKPETHBIX NMPUMEPAX), TUIIOB B3aUMOJICHCTBUS MOMYNALUNA Pa3HbIX BUIOB B
KOHKPETHOI KOCUCTEME.

AHanu3 U o1eHKa BIUSHUS (1)3KTOpOB OKI)Y)KaIOH_Ieﬁ CpCAanl, (baKTOpOB PHUCKa Ha 310POBLE, HOCJ'IGI[CTBI/Iﬁ ACATCIIBbHOCTH YCJIOBCKAa B OKOCUCTEMAX,
COOCTBEHHBIX MMOCTYIIKOB Ha JXUBBIC OPTaHU3MBbI U SKOCUCTCMBI.

IKCKYPCHSA:

Cpena >xu3HU U ee oOuTaTeNN.



3) TemaTH4YecKoe IUIAHUPOBaAHHUE

5 kiace
Ne n/m Ha3Banue Tembl KonuvecTBo
YPOKOB
Beenenue 6
1 buonorus-nayka o )KuBo# npupose
2 MeTtoibl icCeIOBaHUS B OMOJIOTHUN
3 PaznooOpasue xxuBoit mpupossl. [lapcTBa KUBBIX OpraHu3MoB. OTIUYUTENbHBIE TPU3HAKH YKHBOTO.
4 Cpenbl 0OuTaHuUs KUBBIX OPraHU3MOB, B3aUMOCBSI3b OPTaHU3MOB B IIPUPOJIE
Oxonornyeckne (PakTopsl U MX BIUSHUE HA KUBbIE OPraHU3MBbI, BIMSHUE 4YeJIOBEKAa Ha MpUpoAdy, €€
oxpana. [Ipaktuueckas pabora DeHojornvyeckue HabIIONEHUS 32 CE30HHBIMU U3MEHEHUSIMH B IPUPOJIE
6 Dkckypcus Nel
MHuoroo6pasue KUBbIX OPraHU3MOB, OCEHHUE SIBJICHUS B )KU3HU PACTEHUN U KHUBOTHBIX. T/b
Pa3nen 1. KineTouHoe cTpoeHne OpraHu3MoB 10
7 YerpoiictBo yBennuuTensHbIX TpruoopoB JI.P.-1YerpoiicTBo mymel u cBeToBOro Mukpockona. Ilpasuia paboTsl ¢
HUMH
JI.P.-2 N3yueHue KIETOK pacTeHUsl C IMOMOIIBIO JTYIIbI
8 CrpoeHHEe KIETKH
9 [IpuroroBnenune Mukponpenapara Koxxuipl uetryu jiyka JI.P.-3 IIpurorosinenue Mukpomnpenapara
KOKHIIBI YEIIIYH JIyKa, pacCMaTpPUBAHUE €ro MOJ MUKPOCKOIIOM
10 IMnactunet JI.P.-4
[IpuroroBiieHnE MpenapaToB U pacCCMaTPUBAHUE IO MUKPOCKOIIOM IUIACTU B KJIETKAX JIMCTA JI0JIEH,
IJIOJIOB TOMATa, PAOMHBI, IIUITOBHUKA
11 XHUMUYECKUNA COCTAB KJIETKU: HEOPTaHUYECKHE U OPTAaHUYECKUE BEIIECTBA
12 KuzHeaesaTenbHOCTh KIETKU: MOCTYIUICHUE BEUIECTB B KIETKY (Abixanue, nutanue) JI.P.-5




[IpuroroBnenue npenapara u pacCMaTpUBaHUE MOJI MUKPOCKOIIOM JBMIKEHHUS IIUTOIJIA3MbI B KJIETKaX
JINCTA DJI0JICH

13 KuzHenesaTenbHOCTh KIETKU: IEJICHUE POCT, Pa3BUTHE
14 [TonsiTHE «TKaHBY.
15 OcobennocTu crpoenus kietok JI.P.-6
PaccmarpuBanue nogq MUKpOCKOTIOM TOTOBBIX MUKPOMNPENapaToB Pa3InYHbIX PACTUTEIIbHBIX TKAaHEH
16 O606maromuii ypok no teme «Kierounoe crpoerre opraHuzMoB»
Pasneax 2. [lapcTBo bakTrepun 2
17 bakrepuu, ux pasHooOpas3ue, CTpOECHUE U KUZHEICATSIbHOCTh
18 Ponp Gaktepuii B mpupo/ie 1 )KU3HU YelloBeKa bakrepuu — Bo30ymuTenu 3a00eBanmii. Mepbl mpo(HIaKTHKH
3a00JIeBaHUH, BbI3bIBAEMBIX OAKTEPUSIMU
Pa3nen 3. IlapcTBo I'pudnl 5
19 OO111as xapakTepucTHKa TpUOOB, CTPOEHUE U KUZHECATEIIBHOCTD
20 HInsmounsie rpubsl. [IpaBuna c6opa u oxpana. [Ipodunaxrika orpaBieHus rpudamu, 1-s1 TOMOIIb.
JI.P.-7 CtpoeHnue mIo0BbIX TeJ MUISITIOYHBIX TPHOOB
21 [TnecueBbie rpudsl u napoxcku. JI.P.-8 OcobeHHOCTH CTpOEeHHSI MyKOpa U IPOXIKEH
22 ['puObI-iapa3uThl, poib TPUOOB B MPHUPOJIE U KU3HH YEIOBEKa
23 O6o6maromuii ypok no teme «LlapctBo rpuboB»
Pa3nen 4. llapcTBo Pacrenust 11
24 borannka — Hayka 0 pacTE€HHUSIX, METO/Ibl MX U3yUYeHUs. MHOrooOpasue pacTeHUid, UX CBSI3b CO CPEIOi
oOutanus, posib B Onocdepe u oxpaHa
25 OMHOKIIETOYHBIC BOIOPOCIH, KX MHOTOOOpa3ue, CTpOEHHUE, cpeia OOUTaHMUS.
JI.P.-9 CrpoeHue 3eeHbIX OJTHOKJIETOYHBIX BOJAOPOCTEH
26 MHoroknerounsle Bogopociau. Poiabs Boopocieil B pupoje U )KU3HM yesnoBeka. OXpaHa BOIOPOCIEi.
Bomopocnu Bonoroackoit o6nactu.
27 JIumaiiHUKH, X cTpoeHue, pasHooOpasue, cpeaa oOuTaHus. 3Ha4YCHUE B IPUPO/IC U KU3HH YeIOBEKa.
JInmanHuKYU peruoHa.
28 Mxwu, ux MHOroo6pasue, cpefa 00UTaHus, CTPOCHHE, U 3HaYeHune. Mxu Bosoroackoit ooiacru. JI.P.-10




CrpoeHnue Mxa (Ha MECTHBIX BUJaX)

29 [TanopoTHWKY, XBOIIH, [JIAYHBI, HX CTPOCHUE, MHOTOOOpasue, cpeia OOMTaHHUs, POJIb B TIPUPOC U KH3HU
JeoBeka, oxpana. [Tanoporaukooopasusie perrona. JI.P.-11 Crpoenune criopoHOCsIEero Xgomia u manopoTHAKA
30 l'onocemeHHbIe pacTeHus, cTpoeHue 1 pasHooOpasue. Cpena oOuTaHus, 3HaUCHUE U OXpaHa. [0JI0ceMeHHbIe
Bosoroackoit oomactu. JI.P.-12 Crpoenne XBou 1 MIKIIEK XBONHBIX
31 [TokpsITOCEMEHHBIE PACTEHUS, UX CTPOCHHUE U MHOT0OOpasue. Cpena OOUTaHuUs, 3HAYCHNUE B MPHUPOJIC U KU3HU
4eJIoBeKa, OXpaHa.
32 [Tpoucxoxnenue pacteHnii. OCHOBHBIE ATAIbl PA3BUTHS PACTUTEIBHOIO MHUPA
33 Bcepoccuiickas mpoBepounas pabora
34 Ananu3 BIIP. Oxpansiembie pactenus Bosorozckoit oomactu
[TIpoMexxkyTouHas aTTecTanys: AHAJN3 TEKYylled ycneBaeMoCTH
Bcero 3aron 34
6 kiacc
Pa3znen 1: «CTpoeHre M1 MHOroo6pa3ue NOKPbITOCEMEHHbIX PacTeHuii 14
1 CrpoeHue cemMsiH OBYIOIbHBIX PACTEHUM.
JL.p. 3yueHune cTpoeHus CeMsiH ABYIOJIbHBIX
pacTeHui
2 CrpoeHue ceMsiH OJHOJ0JIbHBIX PACTEHUH.
JL.p. 3yuyeHue cTpoeHust CEMIH OJHONOIBHBIX PACTEHHUI
3 Bunel kopHel U TUIIBI KOPHEBBIX cucTeM. JI.p. Buabpl KOpHEN CTEpKHEBBIE U MOUYKOBATHIE KOPHEBBIE
CHUCTEMBI
4 3onbl (yuacTku) kopHs. JI.p. KopHeBo# 4eXJIMK U KOPHEBBIC BOJIOCKHU
S YcioBus IpOU3pACcTaHus U BUAOU3MEHEHUSI KOPHEU
6 [ToGer u moukwu, ux crpoenue. Poct u pa3sutue nodera
JL.p. Ctpoenue moyex, pacoiaokeHue ux Ha crede
7 Bremnee crpoenue nucra. Jl.p. JIMCThS IPOCTBIE M CIIOXKHBIE, MX KUIIKOBAaHHE U JTHCTOPACIIONIOKEHHIE




Knerounoe crpoenue nucra. BumonsmMeHeHHE TUCTHEB.
JL.p. Crpoenune koxuilsl tucta. Kietounoe crpoeHue aucra

9 Crpoenue crebsi. MHorooOpasue crebneil. JI.p. BHyTpeHHee cTpoeHne BETKH IepeBa
10 Bunounszmenenue noderos JI.p. u3yueHue BUJOU3MEHEHHbBIX IOOETOB
11 L[Betok u ero ctpoenue Jl.p. M3ydenne cTpoeHHs nBETKa
12 Cougerus JI.p. O3HaKOMJIEHHE C PA3JIUYHBIMUA BUJIAMH COI[BETHIA
13 [Tnoas! n ux knaccupukanus JI.p. O3HaKOMIIEHHE C CYyXUMU U COYHBIMU TIII0AAMHU
14 PacnipocTpanenue mio0B U ceMsiH
Pasnen 2 ’Kusnb pacreHui 11
15 OCHOBHBIE MTPOIIECCHI KU3HEIEATSILHOCTH pacTeHU. MHUHepalbHOE MMTaHUE PACTCHUH
16 dotocunTE3
17 JIpIxaHWe pacTCHUM.
18 Hcnapenue Bojpl. JIncronay.
19 [lepenBukeHre BOJBI U MUTATENbHBIX BellecTB B pacteHuu JI.p. [lepenBikenne BemiecTs 1o nodery
pacTeHus
20 [Ipopactanue cemsin. IIp.p.1 Onpenenenre BCXOXKECTH CEMSIH PACTEHHM U UX TTOCEB.
21 Oxckypeus Nel 3uMHME SIBJI€HUS B )KU3HU PACTEHUI
22 Crioco0bl pa3sMHOXKEHHSI paCTEHUHN
23 Pa3mHOXeHHE CTTIOPOBBIX PACTEHUIA
24 Pa3MHOXEHME CEMEHHBIX pacTeHUI
25 BereratnBHOE pa3MHOXKEHUE TTOKPHITOCEMEHHBIX PACTEHUIN
IIp.p.2 BereraruBHo€ pa3sMHOKEHUE KOMHATHBIX PACTEHUIN
Pa3nen 3 Knaccnpukanmus pacrenuii 6
26 OcHoBHBIE cucTemMarnieckue kareropuu. Kiaccuduxanus BeTKOBBIX
27 Knacc JIsynonsubie. CemetrictBo KpectonBetnsie u Po3zornsernsie  Mopdonorndeckast XapaKTepUCTHKA.
28 Mopdonornueckas xapakrepuctuka pacteHuii cemeiictB  Ilacnénossie, bo6oBbie, CI0KHOIIBETHBIE.




SnoButelie pactenus Bonoronckoii ob6aacTu.
JL.p. BeisiBneHne NpU3HAKOB CEMENCTBA 110 BHEIIHEMY CTPOEHHUIO PACTEHUI

29 Knacc Opnononbuble. Mopdonorndyeckass xapakTepUCTHKa pacTeHui cemelctB Jluneinble u 3maku.
OxpaHsieMble pacTeHus1 00IaACTH.
30 Baxueiimme cenbCKoX03sMCTBEHHBIE pACTEHUS, OMOJIOTMYECKUE OCHOBBI UX BBIpAIIMBAHUS, H/X 3HAYCHUE
31 Oxckypenst Ne2 O3HaKOMIIEHHE C BBIPAIIMBAHUEM PACTECHUM B 3AILMILEHHOM IPYHTE
Paznen 4 Ilpupoanbie cooduiecTBa 3
32 PacturensHbIe cooOmIecTBa M UX THIBEL. PacTurensHbie coobmiecTBa Bonoroackoii 001acTh, B3aHMOCBI3H
B PACTUTEILHOM COOOIIIECTBE, pa3BUTHE U CMEHA. BimsiHue esTeIbHOCTH YeIoBeKa Ha MMPUPOIHBIC
cooOriecTBa
33 Bcepoccuiickas nmpoBepouHas paboTa
34 Ananuz BIIP. DOkckypcus Ne3 Tlpupomnoe coobmecTBo u yenoBek. DeHomornueckue HaOMIOACHUS 3a
BECEHHHUMH SIBJICHUSMHU B MIPUPOAHBIX COOOIIECTBAX
[TpoMesxkyTouHas aTTecTanus: AHAJN3 TEKylLleH ycneBaeMoCTH
Bcero 3aron 34
7 xnace
Benenmue. 2
1 Hctopus pazBuTus 300J10IMH, METOABI U3yUYECHUS )KUBOTHBIX.
2 Hayka 300morust u e€ crpykrypa. CX0CTBO U pa3inyusl )KUBOTHBIX M pacTeHuil. CucTeMaThKa KUBOTHBIX.
Pa3nen 1. Ilpocreiimue 2
3 [Mpocreiimne: KOPHEHOXKKH, PagHONISIPHU, COJHEYHHKH, CIIOPOBUKH, Cpela W MecTa OoOMTaHus, o0pa3 >KH3HH,
noBezieHHe. bronornueckue u SKoIOrnuecKre 0COOCHHOCTH
4 [Mpocreiimme: XryTHKOHOCHBI, HHOY30puH. KojoHHManbHBIE OpraHU3MbL. 3Ha4eHUE MPOCTEHIIMX B MPUPOJE U
’KM3HU YEIIOBEKa.
Pa3nen 2. MHOroKJieTOYHbIE )KUBOTHBIE. 35
5 Tun I'yoku. Cpena oburanus, o06pa3 K1u3HU, OMOJIOTUYECKHE U YKOJIOTHYECKHE 0COOEHHOCTH, MHOTOOOpas3ue u
3HaYCHUE
6 Tun Kumeunononoctasie. Cpena oOutanus, 00pa3 >KU3HH, OUOJOTHYECKUE U DKOJIOTHYECKHE OCOOCHHOCTH,




MHOFOOGpaBI/Ie, 3HAYCHHC U OXpaHa.

7 Tun [Tnockue yepBu. Cpena u Mmecta oouTanusi, OMOJIOTHYECKHE U SKOJIOTHYECKUE 0COOEHHOCTH, MHOTOOOpa3ue u
3HAYEHUE.
Tun Kpyrsie yepBu. Cpena oduranus, MHOroodpasue, o0pas »u3HHU, IOBEJAEHUE, 0COOEHHOCTH, 3HaUEHUE
Tun Konpuateie uepBu, wim Konsuensl. OOmas xapakrepuctuka Tuma. OOpa3 ku3HM W 3Hadenume Kir.
MHOTOIETUHKOBEIE.

10 Xapakrepuctuka kiacca MamonietunkoBsie U [IusBku. 3HaueHHE B MPUPOJIC U KU3HU YelloBeka. MHOrooopasmue
yepseil B Bonoroackoit oonactu. JI.p. Nel 3HakoMCTBO ¢ MHOrooOpa3ueM KoJIbYaThiX YepBei

11 Tun Mommtocku. Cpena oOurtanus, o0pa3 )KU3HU U NOBEJCHUE, OMOJOTUYECKUE U SKOJIOTUYECKUE OCOOEHHOCTH

12 MHuoroo6pasue 1 3HaueHune )KMBOTHBIX TUa Mosumocku. Mosuttocku Bosoroackoit o6mactu, Ux oxpaHa

13 Tun Urnokoxkue. MuorooOpasue, cpena oOuTanusi, o0pas )HU3HH U MOBEJCHUE, 0COOCHHOCTH, 3HAYCHHE.

14 Tun Unenucronorue. Xapakrepuctuka ki. PakooOpasneie, IlaykooOpasnsie. Cpena oburanmsi, MHOrooopaswue,
00pa3 KU3HH, MOBEJICHNE, 0COOEHHOCTH CTPOCHMS, 3HaueHue u oxpaHa. JI.p.Ne2 MmuorooOpa3ue pakooOpa3HbIX

15 Xapakrepuctuka ki. Hacexombie. Cpema oOutanus, oOpa3 >KM3HHU, IMOBEIACHHE, OHOJOTHY., DKOJIOTUYECKHE
ocobenHoctH, 3HadeHue. JI.p.Ne3M3yuenne npeacTtaBuTesield OTpsI0B HACEKOMBIX.

16 MHoroo6pasue HaceKOMBIX. XapaKTepucTuka oTpsaoB TapakaHoBbie, IIpsmokpsuibie, YxoBepTkH, llomeHkw.
buonoruueckue 0cobeHHOCTH, 3HAYECHHE

17 Otpsnpl Hacekombix: Crpeko3sl, Buiu, XKyku, Kinomnsl. buonornueckue ocobennoctu. Ponbs B mpupoze, *U3HU
YeloBeKa.

19 OTtpsinbl Hacekombix: Yerryekpouible, PaBHOKpbUIBIE, JByKkpbuUible, brioxu. XapakrepHble 0COOEHHOCTH, POJIb B
MIPUPOJIE U )KU3HU YETIOBEKa.

19 Ortpsn Ilepenonuarokpsuibie. OOLIME MPU3HAKY, MHOTOOOpa3ne, 3HaYeHHe.

20 3HaueHNe HaCeKOMBIX, UX oxpaHa. OxpaHseMble HacekoMble Bonorosckoii o0nacTH.

21 Ob6o6maromuit ypok 1o teme «MHOTOKJIETOUHbIE )KUBOTHBIE. becro3BOHOYHbIE»

22 Tun Xopnossie. [Togrunsi:becuepennsie nu Yepennsie. Kiace JlanHueTHuku

23 Hanknacc Pe16s1. MHOTOOOpasue, cpena oOuTanus, oopa3 )KM3HH, OBEIEHNE, 0COOCHHOCTH CTPOCHHUS, 3HAUCHHE U
oxpana JI.PNe4 HabGnroneHue 3a BHEITHUM CTPOSHHUEM U NEPEIBIKEHUEM PHIO

24 Mmuoroo6pazue K. Xpsiiesie peiObl. CTpoeHUe, TOBEICHUE, 3HaYeHUE, OXPaHIeMble BUIbI

25 Mmuoroo6paszue K. Koctabie ppiObl. OcoOeHHOCTH cTpoeHus, o0pa3 »KU3HH, MPOIECCHl XKU3HEACATEIbHOCTH,




3HaueHue, oxpana. OxpansemMblie BUbI peI0 Bonoroackoit obmactu

26 Knacc 3emHoBOiHBIC. O0IIast XapaKTePUCTHUKA, cpeia OOUTaHUsI, 0COOCHHOCTH, MHOTOOOpa3ue, 3HaYeHHEe, OXPaHa.
Oxpansiemble 3eMHOBOIHbIE Bonorozackoii oonacty.

27 Kinace Ilpecmbikatomuecs. OOmas xapakrepuctuka kinacca. OcobeHHocTH 0. YemryiiuaTbie B CBS3M C CPEIoit
oOuTanus 1 00pa3oM XM3HH. 3HaueHHE U oxpana. OxpaHsemble BUAbI Bosoroackoit obmactu.

28 Otpsin Yepenaxu u Kpoxoauinel. Cpena oduranus, 00pa3 KM3HU U MOBEIEHUE, 0COOEHHOCTH CTPOEHMSI, 3HaYE€HHE
U OXpaHa.

29 Knacc IItunpsr. OOmiast xapakTepuUCTHKa, OCOOCHHOCTU CTPOEHHS B CBA3M € MOJETOM. OCOOEHHOCTH MTHUIL O.
[Innareussl, ux oxpana JI.p. Ne 5 M3ydeHnne BHENIHETO CTPOEHHUSI IITHIL

30 Mmuoroo6pasue nrui. Xapakrepuctuka o.CtpaycooOpasnbie, HanmxyoOpasusie, Kazyapoobpasusie, ['yceoOpa3Hbie
MPUCTIOCOOIEHHOCTD K YCIIOBUSM CPEIbl,[TIOBE/ICHUE, 3HAUEHUE U OXpaHa

31 Otpsinpl ntui: J{HeBHble xuiHble, CoBbl, KypuHble, MpHcocoOIEeHHOCTh K YCIOBHUSM Cpeabl, 00pa3 >KU3HH,
3HAYEHHE U OXpaHa

32 XapakTepucTuka NTUIl OTpsnoB losenacteie 1 BopoOsuHoOOpasubie. Cpema oOuTaHus, OMOMOTHYECKUE H
9KOJIOTHYECKHE 0COOCHHOCTH, 3HaueHHe U oxpaHa. OXpaHa NTHUI] B peTHOHE

33 Oxckypens Nel Mzydenne MHOTrooOpasust nTUll (MPOBOAUTCS B BeCEHHee BpeMs)

34 Kitacc Mnexonuratomue. O6mast xapakrepuctuka. Otpsiabl : OgHonpoxoansie, Cymuarsie, Hacekomosgabie,
Pyxokppbuibie. OcoOeHHOCTH UX CTPOECHHUS, TOBEICHNUS, 3HaUEHUE U OXpaHa.

35 OTtpsiael MiekonuTaromux: ['pei3yHsbl, 3aiiiiecoOpa3Hbie. XapaKTepUCTUKA BaXKHEHIITUX MIPEICTaBUTENCH, 3HAaYCHHE,
OXpaHa.

36 XapakTepucTrka npeacraButeneii o. Xuuiasle, Xo6otHsie, Kurooopasusie, Jlacronorue. Cpena oburanus, oopas
KU3HU, 0COOCHHOCTH CTPOCHHSI, 3HAYCHHE, OXpaHa

37 Otpsimpl  mnexonutatonmx: IlapHokoneiTHele, HenapHokombiTHbie. OOpa3 KU3HU, MOBEIEHUE, CTPOCHUE,
3HaueHue, oxpaHa. OxpaHsemMble MiekonuTaronme Bomnoroackoi oGnacTu.

38 buonorndeckue u 3xkojg0ruyeckue 0coOOCHHOCTH, 3HaUECHHE U OXpaHa MpeacTaBuTenelt otpaaa Ilpumarsl.

39 O06o06maromuit ypok o Teme «Xop0BbIe»

Paznen 3.9Bo/ronMs CTPOEHUSI 1 (DYHKIMI OPraHOB M MX CHCTEM Y JKHBOTHBIX 14

40 IToxpoBBI TeNa )KUBOTHBIX. DBOJIOLUS MTOKPOBOB Tena. JI.p.Ne 6 M3yueHne 0coOEHHOCTEN pa3IMuHbIX TOKPOBOB
Tena

41 OnopHo-aBUTaTeNIbHAsI CUCTEMA KUBOTHBIX, SBOJIOIUS




42

Cnioco0ObI epenBuKeHuUs )KUBOTHBIX. [lomoctu Tena

43 Opransl 1pIXaHust 1 ra3000MeH. DBOIIOLUS OPraHOB JIbIXaHUS.
44 Opranbl numeBapeHus. IBOIIONKUS MUIEBAPUTEIHHBIX CUCTEM.
45 OOMeH BelecTB U IPEBpallleHUe YHEPTUU
46 KposeHnocnas cucrema kuBOTHbIX. Opranbl KpOBOOOPAILEHUS, SBOJIFOLIHSL.
47 KpoBs, €€ crpoenune. yHKIINH, SBOIIOLHS.
48 Oprasbl BbIJICJICHHSI. DBOJIIOIHS BbIICTUTEILHON CUCTEMBI.
49 Hepshas cucrema. OBoOIMsI HEPBHOM CUCTEMBI B X0J1€ HICTOPUUYECKOTO Pa3BUTHUS
50 Pednexc. MHCTHHKT
51 Opraspl 9yBCTB, X SBOJIONHUSA. Perynsius 1esTensHOCTH OpraHu3Ma
52 Opransl pazMHOXeHHUs, uX 3BoJronus [Ipoayienne poaa
53 [ToBTOpUTENTHEHO-0000IAOIIHIA YPOK MO TeMe «IBOJIONUS CTPOSHUS U (GYHKITUNA OPTaHOB U CUCTEM)»
Pasznen 4. UnauBuayajibHOE pa3BUTHE )KUBOTHBIX 3 yaca
54 CrniocoOs1 pazmHOoxkeHUs. OTII0J0TBOPEHHE.
55 Pa3BuTHE )KMBOTHBIX C IPEBPAIICHUEM U O3 MpEBpaICHUS
56 [leproau3aius v NPoaOHKUTEIBHOCTD KU3HU KUBOTHBIX JI.p.7 3yueHue cTtaauii pa3BUTHS )KUBOTHBIX U
ompezeseHNe UX BO3pacTa
Pasnen 5. Pa3BuTHe U 3aKOHOMEPHOCTH pa3MellleHusl JKUBOTHBIX Ha 3emJie
57 JlokazarenbCTBa 3BOTIOIMH KUBOTHBIX
58 Yapn3 JlapBuH 0 mprUUMHAX SBOJIOLNUU KUBOTHOTO MUPa
59 VYcnokHeHHE CTPOEHMS >KMBOTHBIX W pa3HOOOpa3sue BHJOB KaK pe3ylbTaT ABOJIOLUU. Apeanbl OOWTaHuf,
MUTpALUU. 3aKOHOMEPHOCTH pa3MelIeHHsI )KHBOTHBIX
Pa3nen 6. buonenossl
60 EctecTBeHHBIE 1 HCKYCCTBEHHbIE OMO1IeHO03bI buolieHo3s! Bosoroackoit obnacty .
61 dakTopsl cpebl U UX BIUSHUE Ha OMOLIEHO3bI
62 Henu nutanus. [lotok sHeprun. B3aumMocBs3b KOMIOHEHTOB OMOIIEHO3a U UX PUCHIOCOOIEHHOCTD APYT K APYTy
63 Okckypeust Ne2 M3ydyeHue B3aUMOCBSI3M KHBOTHBIX C JPYTUMH KOMIIOHEHTaMH OuolieHo3a. DeHonorndyeckue

HaGHIOI[eHI/IH 34 BCCCHHHUMU ABJICHUAMHU B XXU3HHU JKUBOTHBIX




Paznen 7. ZKuBOTHBII MUP U XO3HCTBEHHAS 1eATEJILHOCTH YeJI0BEKA

64

Bo3neiictBue denoBeka M €ro JAEATENBHOCTH Ha OKMBOTHBIX. Ilpombicinsl [IpOMBICIIOBBIE  KUBOTHBIE

Bosnoroackoi odimactu

65

OI[OMaHIHI/IBaHI/IC. Pa3BeIIeHI/Ie, OCHOBBI COACPKAHNA U CCIICKIINHN CEJIbCKOXO3SMCTBEHHBIX KMBOTHBIX

66

3akoHBI 00 OXpaH€ >XHMBOTHOI'0 Mwupa. Cucrema MOHUTOPHUHIA. PaHI/IOHaJILHOC HCIIOJIb30BAaHUC JXWBOTHBIX.

Oxpansiembie Tepputopuu. KpacHas kaura. OxpaHa )KMBOTHBIX B Bosoroackoit oGnactu.

67

Oxckypeus Ne3 TlocerieHue BHICTaBKH CENbCKOX03IUCTBEHHBIX U JIOMAITHUX KUBOTHBIX

68

3aKIIoYUTeNbHbIN Ypok 1o Kypcy buonorus. )Kusotssle. JleTHue 3agaHus.

[IpomexxyTouHas arTecTanys: AHAJM3 TEKYLIEeH YCIIeBaeMOCTH

Bcero 3aron

68

8 kiacce

BBenenne. Hayku, uzyuyamoumme OpraHusm 4ejaoBeKa

Brenenue. Hayku o yenoBeke. 310pOBbE U €r0 OXpaHa

CraHoBJIE€HHE HAYK O YEJIOBEKE

Hponcxmw_‘[eﬂne Y€J0BCKaA

CucremMaTH4eCKOE MOJIOKEHHE YSJIOBEKa. I[OKaBaTeJIBCTBa KHUBOTHOTI'O ITPOUCXOXACHHA YCTIOBEKA

OCHOBHBIC dTaIlbl SBOIIOINH YeJIoBeKa. BinsHue OHOJOTUYECKHUX U COIIMaJIbHBIX (baKTOPOB Ha €ro pasBuTHUC

Pacrel yenoBseka. YestoBek Kak BUI

CrpoeHue opranusma

ypOBHI/I OpraHr3aluy opraHn3Ma 4CjIOBCKa. OpFaHLI U CUCTCMbI OPraHoB

Knerounoe CTPOCHUC OpraHru3Ma. OpFaHOI/II[BI KJICTKH, UX 3HAYCHHUC

KuzneHnnie MMPpONLECChI KIICTKHU, X 3HAYCHUC. Pons (I)epMeHTOB.

©O© | 00 N O

Tkanu: snuTennanpHas, CoeAMHUTEIbHAsI, MbIIlIeuHas, oOpa3oBaHue, crpoeHue, pynkmun JI.p.Nel
PaccmarprBanue KIETOK M TKaHEW B ONTUYECKU MUKPOCKOIL. MUKpompenaparsl KIETOK JUTEINaIbHOM,
COEIMHUTEIILHOM, MBILLIEYHON U HEPBHOU TKAHEH.

10

HepsHas Tkanb. LlenTpanbnas u nepudepuyeckas yactu HepBHOM cucteMbl. Pedmexropras perymsamus. JLp. Ne2
CamoHa0oIeHre MUTaTeNbHOTO peduiekca U YCIOBHUS €ro MposiBIeHUs: 1 TopMoXkeHHst. KoneHnnsliit peduexc

OHOpHO-I[BI/IFaTeJIBHaﬂ CHCTEMA
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3HaueHUEe ONMOPHO-ABUTATENbHOM cUCTeMBI, €€ cocTaB. CocraB, cTpoeHue, Tulbl Koctei JI.p.Ne3
MUKpOCKOITUYECKOE CTPOCHHE KOCTH.

12 Ckerer 4enoBeKa, ero MpUcrocoOJIeHHOCTh K MPSIMOXO0KICHUIO, TPYIOBOU JIeATeIbHOCTH. M3MeHeHus, CBsi3aHHbIE
¢ pa3BUTHEM MO3Ta U peun. OceBO CKEJeT.

13 Ckener koHeuHocte. CoeTuHeHUst KOCTen

14 Crpoenue Mpimi. O630p Mbi yenoseka JI.p.Ne4 Mpliiiipl yenoBedyeckoro tena

15 Pabota ckeneTHbix Mbimil U ux perymsanus. JI.P. Ne5 BrnusHue crarndeckoi U JUHAMUYECKOM paOOTHI Ha
yromsienue MoItl. JI.P. Ne6 CamonaGnrofnerust paboThl 0 CHOBHBIX MBIIIII, POJIH IJIEYEBOTO TMOSICA B JBUKEHUHN
PYKH.

16 Hapymienus onopHo-asurarenbHoit cucteMsl JI.p. Ne7 BrisiBinenue Hapymenus ocanku JI.p.Ne§ (BoimosnHsieTcst
noma) BeIsiBIICHHE 710 CKOCTOTIHS

17 [lepBast momo1ps mpu ymubdax, nepeaoMax KOCTe U BEIBUXaxX CyCTaBOB

BHyTpeHHsIsI cpena opranusma

18 KommoneHTsl BHyTpeHHEH cpenibl OpraHn3Ma, X B3auMocBs3b. [oMeocTtas. CocTaB KpoBH, (PyHKIIMH OCHOBHBIX
yacrei JI.p. Ne9 PaccmarpuBanue KpOBH YeJIOBEKA U JIATYIIKU 11O MUKPOCKOTIOM

19 bopr6a opranusma ¢ undeknueir. UMMyHHUTET, €ro BUIBI

20 NmmyHonorus Ha ciyx6e 310poBbsi. [lepennBanne KpoBH.

KpoBenocHas u immdarnyeckasi CMCTeMbI OPraHu3Ma

21 TpancnopTHbIE cHCTEMBI OpranusMa, ux 3HaueHue. CTpoeHue KpoBEHOCHBIX U JIuMpaTrndeckux cocynos JL.p.NelO
[TonoxeHne BEHO3HBIX KJIAIAaHOB B OMYIICHHOW U MOAHSTOMN pykKe

22 Kpyru xpoBoobpamenus JI.p.Nel1 M3meHeHus B TKaHAX MPU HNEPETHKKAX, 3aTPYAHSIIOMINX KPOBOOOpallleHre

23 Crpoenue u paboTa cep/ia. ABTOMaTU3M Cepia

24 JIBuKeHHe KpoBH 1O cocyaaM. Perynsanus kpoBocHaOkeHUs. ApTepralibHoe AaBieHue, myibce. JI.p.Nel2
Ornpenenenue CKOPOCTU KPOBOTOKA B cocyaax HOrTeBOoro Jioxka. JI.p.Nel3 OnbITsl, BBISBISAIOMIAE IPUPOY ITyIbCa

25 l'uruena cepredno-cocyauctoii cucreMsl. [lepBas momors mpu 3a0oneBanusx cepaua u cocyaon JL.p.Nel4
OyHKIMOHANBHAS MPo0a: PeaKIs CepACIHO-COCYIUCTON CUCTEMBI HA I03UPOBAHHYIO HATPY3KY

26 [lepBas nmomo1b nMpu KPOBOTEUEHUAX

Abixanue
27 3navyenue apixanus. CTpoeHHE bIXaTeIbHON CUCTEMBI. J{bIXaTenbHbIC MTYyTH, UX CTPOCHUE, QYHKIUH,

3aboneBanus, mpodunakruka. [onocoobpasoBanue
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Jlerkwue, cTpoeHue, GyHKIUU. JIerouHoe u TKaHEBOE JIbIXaHHE

29 MexanusM Broxa U Beloxa. Perymsanus asixanus. OxpaHa Bo3ayIHOM cpeabl. BiusHue 3arpsi3Henus
OKpyKarolei cpenbl B Bonorosckoii odnactu Ha 310poBbe yenoBeka. JI.p. Nel5 Msmepenue o0xBata rpyHoi
KJIETKU B COCTOSIHUU BJIOXa U BBIJOXA

30 @OyHKIMOHAIbHBIE BO3MOXKHOCTHU JIbIXaTEJIbHON CUCTEMBI KaK NOKa3aTelb 37J0pOBbs. boje3Hu 1 TpaBMbl OpraHoB
JBIXaHUS: MX Mpo]UIaKTrKa, nepsas momoinb. [Ipuemsr peannmaruu JI.p.Nel6 dyHKkunoHansHbIe TPOOBI €
3aJIep’KKOM JIbIXaHHsI Ha BJOXE U BbIJIOXE

IumeBapenue

31 3HaueHue nuuieBapeHus. [Iuiesbie NpoIyKThl U MUTATENbHbIE BEIIECTBA, UX POJIb B 0OOMEHE BEIIECTB

32 Crpoenue u GyHKINY MUIIEBapUTENbHOMN crcTeMsl. [IumeBapenue B poToBoii monoctu. JIL.P.Nel7. JleiicTBue
(hepMeHTOB CIItOHBI Ha Kpaxmall. CaMOHaOMIOeHHS: OTIpe/IeIeHHE MTOJIOKEHHS! CIIFOHHBIX XKeJle3, TBUKEHNE
TOpTaHU MPH [IOTAaHUU

33 [TumeBapenue B KeMyIKe U TBEHAIIIATUTIEPCTHON KHIKe. [{eficTBre (epMEHTOB CIIIOHBI M KEITyIOYHOTO COKa.

34 DYHKIMY TOJICTOM U TOHKOM KUIIKK. BcackiBanue. Posib neueHn. ANneHauIuT.

35 Perymsanus nesTenbHOCTH NUIIEBAPUTEIBHON CUCTEMBI.

36 l'uruena opranos numieBapenus. [lpegynpexaenue xenyJ0uHO-KUIIEYHbIX 3a00eBanuil. JJoBpaueOHas moMoIib
IIPU OTPABIIEHUAX

OO0mMeH BelecTB M JHEPTUHU

37 OOMeH BelecTB U SHEPTHUH — CBOMCTBO JKMUBBIX CcyliecTB. [Imactnueckuii u sHepreTrndeckuii oomeH. OOMeH
0eJIKOB, JKUPOB, YIIIEBOJOB, BOJIbI, MUHEPAILHBIX COJNEH

38 ButamMuHbI 1 UX pOJIb B OpraHu3Me 4eJoBeKa

39 DHeproTparsl 4eJIOBeKa U NuileBol parroH. Hopmel u pexxum nutanus. JLp.Nel8
YcraHOBIIEHHE 3aBUCUMOCTH MEX 1y Harpy3Koi 1 ypOBHEM SHEPreTHUECKOro 0OMeHa 1o pe3ylibTaraM
(YHKIIMOHATIBHOM MPOOBI € 331€PKKON JAbIXaHMUS.

40 O6o6maromuit ypok no temam: «IlumeBapurensHas cucrema», «OOMeH BemiecTs U 3Heprun» JI.p.Nel9
CocraBneHne MUIIEBBIX PALMOHOB B 3aBUCUMOCTH OT DHEPIOTPAT.

IToxposHblie opransl. Temnoperyasauus. Beigeienue

41 Hapy»Hble TOKpoBHI Tena yenoBeka. CTpoeHne 1 QyHKIUU KoxXU. [Ipou3BOAHBIE KOXKH.
JI.P. Ne20 CamonaOmtoieHue: paccMaTprUBaHUE MO YN0 MOBEPXHOCTH KUCTH.

42 Vxox 3a KoXxei, HOTTMU 1 BojlocaMmu. [ uruena ogex el u o0yBu. bonesnu koxu. JL.p.Ne21 Onpenenenue tuna

KOXH C TIOMOIIbIO OyMa)XHOU cali(heTKH.




JL.p.Ne22 Omnpenencare COBMECTUMOCTH HIAMITYHS C 0COOCHHOCTSIMU MECTHOH BO/IBI.

43 Tepmoperymsimus opraau3ma. 3akanuBanue. [lepBas OMOIIb PH 03KOrax, 0OMOPOKEHHUSIX, 00IIEM OXJTKICHIUH,
TEIIJIOBOM U COJIHEYHOM yAapax

44 Brigenenue u ero 3HaueHue, crpoeHue, GyHkmun. 3a00JIeBaHUS BBIICITUTEILHON CHCTEMBI, UX MPEIYIPEKICHNC

HepBHas cucreMa yejioBeKa

45 3HaueHrue HePBHOU cucTeMbl. MO3T U IICUXUKA

46 Crpoenue HepBHOU cucTemMbl. CHMHHOM MO3T — CTpOEHUE U (DYHKITUH.

47 Crpoenue ronoBHOro Mo3ra. yHKIMM Mpoa0ATrOBaTOTO, CPEAHETO MO3ra, MOCTa U MO3keuka. JI.p. Ne23
[TanprieHOCOBast Mpo6a U 0COOCHHOCTH JIBIXKEHUMN, CBA3AHBIX C (DYHKIIMSAMHU MO3KEUKA M CPEIHETO MO3Ta.
JLp. Ne24 Pedrekchl mpoa0aroBaTOrO U CPETHETO MO3Ta

48 DYHKIIUU TTEPETHETO MO3Ta, TPOMEKYTOYHOTO U KOPHI OOJIBIIHMX MOTyIIapuit

49 Comarnyeckuil 1 aBTOHOMHBIH (BereTaTuBHBIN) oTAebl HepBHOM cuctemsbl JI.p.Ne25 IlITpuxoBoe pasnpakeHue
KOKHM — TECT, ONPEAEISAIOIINI N3MEHEHNE TOHYCA CUMITATUYECKOM M MapacUMITIATUYECKON CUCTEMBI aBTOHOMHO
HEPBHOU CUCTEMBI IPU PA3APAKEHUH.

Anajm3zaropbl. Opranbl YyBCTB

50 AHanu3atopsl U OpraHbl UyBCTB, UX 3HaueHHE. JI.p.26 OnbIThl, BBISBIAIONINE WILIO3UH, CBSI3aHHbBIE C
OMHOKYJISIPHBIM 3pEHHEM, 3pUTEIIbHBIE, CIIYXOBbIE, TAKTHIIbHbBIC WIUTIO3UN

51 3puTenbHBIN aHANMKU3aTop, CTpoeHue, GyHkuu, 3HadeHue. JI.p. No27 OOHapy)eHue CIernoro msiTHa

52 l'uruena 3penus. [Ipegynpexaenue ria3Heix 60e3HEH, TpaBM Iasa.

53 CnyxoBoii ananuzarop. 3HaueHue, crpoenue, GpyHkuuu. [ uruena oprana ciyxa.
JL.p.Ne28 Omnpenenenue ocTpoThl Cayxa

54 Opranbl paBHOBECHS, KO’KHO-MBIIIEYHOM YyBCTBUTEIBHOCTH, OOOHSHUS, BKYCa, HX aHAJIN3aTOPHI.
B3aumoneiicTBre aHanu3aTopos.

Bbicmiasi HepBHas aesaTeabHOCTh. [ToBenenue. Ilcuxuka.

55 Bxutag oTedecTBEHHBIX YUEHBIX B Pa3pabOTKy YUEHHS O BBICIIEH HEPBHOM NeATENbHOCTU. be3ycnoBHbIE U
yCIOBHBIE Pe(IEKCHI, TOPMOKEHHE

56 Bpoxnénnsie u mpuobpetéHnbie mporpamMmmbl oBeaeHus JI.p.Ne29 BeipaGoTka HaBbIKa 3€pKaTbHOTO MUChMa KaK
MIpUMEpP pa3pylIeHUs: CTApOro M BeIpabOTKa HOBOTO JUHAMHYECKOTO CTEPEOTHIIA

57 buonornueckue purmbl. COH U CHOBUACHHUS.

58 OcoOeHHOCTH BBHICIICH HEPBHOU ACITETLHOCTH YEIIOBEKA: peUYb M CO3HAHUE, TPYAOBAsI IATEIHHOCTb.




Ilo3HaBarenbHBIC MMpOLCCChI.

59 Bouisa, smonnu, BHuManue. PazButue nabmrogarensHocT U MblieHus. J1.p.Ne30 M3mepenne uncia koneOaHmit
o0pa3a yceu€HHOM MUPaMUIbl B PA3INYHBIX YCIOBUSX.
7Kese3pl BHyTpeHHelH ceKpenuuy (IHAOKPHHHAS CHCTEMA) 3
60 JKenesbl BHENIHEH, BHYTPEHHEN U cMelIaHHOM cekpenn. CBOKWCTBa TOPMOHOB.
61 @yHKIMN KeNE3 BHYTPEHHEN CEKpenun
62 Ob6o6maromuii ypok «B3anMoeiicTBre HEPBHOW U TYMOPATBHON PETYIISIIIAN
NuauBuayajibHoe pa3BUTHE OPraHU3Ma 5
63 JKu3HeHHbIe UKIBI OpraHu3MoB. Pa3MHOXKeHHE MOJI0BOE 1 Oecronoe. My»XcKast U )KEHCKasl IOJIOBBIE CHCTEMBI
64 PasButne 3apospia u mwiona. bepeMeHHOCTh ¥ posibl. 3aKOH MHIMBUAYAJIHHOTO pa3BUTHS. BrusHne
HapKOTEHHBIX BEIIECTB HAa Pa3BUTHE YeIOBEKa.
65 HacnencrBennsie, BpokIEHHBIC, TIEPEIAIONINAECS TIOJOBBIM IMyTEM 3a00JIeBaHuSs, UX MPOPUIAKTHKA.
66 PazButne pedbEénka nocne pokaeHus. CTaHOBIEHHE TUYHOCTH. TeMIepaMeHT U XapakTep.
67 [ToBTOpUTENHEHO-0000matOMNIA ypoK. MITOroBass KOHTpobHas paboTa
68 AHanu3 KOHTPOJIbHOU padoThl. MHTEpechl, CKIOHHOCTH, CIIOCOOHOCTU. BBIOOD KM3HEHHOTO MyTH.
[IpoMesxkyTouHas aTTecTanus: AHAJN3 TEKYylleH ycneBaeMoCTH
Bcero 3a rog 68
9 kiacc
BBenenue. buoJsiorusi B cucreme HayK 2
1 buonorus xak Hayka. 1
2 MeTtoapl OMOJIOTHYECKUX UCCIIENOBaHUI. 3HaueHHe OMOJIOTUH. 1
I'maBa 1. OCHOBBI IUTOJIOTHH — HAYKA 0 KJIETKE 10
3(1) [{uTonorust — Hayka 0 KJIETKE. 1
4(2) Knerounas Teopusl. 1
5(3) XUMHUYECKUH COCTAB KIICTKH. 1
6(4) CTpoeHue KIETKH. 1
7(5) Oco0GeHHOCTH KJIETOYHOIO CTPOCHHS OPraHn3MoB. Bupycsl. 1
8(6) JlaGopatopHasi padora Ne 1 «CtpoeHue KIETOK». 1
9(7) OOMeH BelecTB U IpeBpalieHus SHepruu B KieTke. PoToCHHTES. 1
10(8) Buocunres 6eKoB. 1
11(9) Perynsiius nporeccoB KU3HEACATEIBHOCTH B KIICTKE. 1




12(10) O06061maommii ypok 1o riaBe «OCHOBBI LIUTOJIOTUU — HAYKA O KJIETKEY. 1
I'nasa 2. Pa3MHOKeHHEe W HHANBHUYAJIbHOE pa3BuTHE (OHTOTeHe3) OPraHu3MOB 5
13(1) ®opmbl pa3MHOXKEHHS Opranu3MoB. becnosoe pasmMHoxkeHue. Muro3. 1
14(2) ITonoBoe pazmHOKeHHe. Meiio3. 1
15(3) NunuBuayabHOE pa3BUTHE OpraHu3Ma (OHTOTEHE3). 1
16(4) Bnusiane (akTopoB BHEIIHEH cpesibl HA OHTOTCHE3. 1
17(5) O6o6mamumii ypok 1o riase «Pa3MHOKEHHE ¥ MHIMBHIYaIbHOE pa3BUTHE (OHTOTCHE3). 1
I'naBa 3. OCHOBBI reHEeTHUKU 10
18(1) ['eHeTHKA KaK OTPAciIb OMOJIOTHYECKON HAYKH. 1
19(2) MeTobl HccieI0BaHus HACASACTBEHHOCTH. DEHOTHIT M TEHOTHIL 1
20(3) 3aKOHOMEPHOCTH HACJIEOBAHUS. 1
21(4) Penrenne reHeTnyecKux 3amad. 1
22(5) IIpakTnueckas padora Ne 1 «Penienne reHeTHUeCKUX 3a/1a4 HA MOHOTHOPUTHOE CKPEIIUBAHUE. 1
23(6) XpOMOCOMHAsI TCOPHsI HACJIECACTBEHHOCTH. | 'eHeTrKa mosa. 1
24(7) OcHoBHbIE (HOPMBI U3MEHYHBOCTH. [ eHOTHITHYECKasT N3MEHUYUBOCTb. 1
25(8) KomOuHaTHBHAS H3MEHYHUBOCTb. 1
26(9) denoTUnUYECKass N3MEHYHBOCTH. JIabopaTopHas padora Ne 2 «M3ydyeHnue ¢heHOTUTIOB pacTeHUi. M3yuenue 1
MO (DUKAITMOHHOW U3MEHYUBOCTH M TIOCTPOCHHUE BapUAITMOHHOW KPUBOMY.
27(10) Oo6061mammii ypok 1o riaBe « OCHOBBI T€HETUKH. 1
I'naBa 4. 'eHeTHKa YesiOBeKa 3
28(1) Merto1bl U3y4eHUs HACIEACTBEHHOCTH yesioBeka. IlpakTuueckast padora Ne 2 «CocTaBiieHHE pOJOCIOBHBIXY. 1
29(2) ['eHOTHIT ¥ 3I0POBBE YEITOBEKA. 1
30(3) O000marmmii ypok 1o riase «l'eHeTHKa 4eJI0BEeKay. 1
I'maBa 5. OcHOBBI ceJIeKITHH U OMOTEXHOJIOTHH 3
31(1) OCHOBBI CEJICKIINH. 1
32(2) JIOCTI>KEHHS MUPOBOM U OTEUECTBEHHOM CEJICKIIHU. 1
33(3) broTexHon0rHs: TOCTUKEHUS U IEPCIEKTUBbI Pa3BUTHSL. 1
I'1aBa 6. JBOTIOIMOHHOE YUCHHE 15
34(1) YyeHue 06 SBONIONIH OPraHNYECKOTO MUDA. 1
35(2) OBoumoronHas teopus Y./ lapsuna. 1
36(3) Bun. Kpurepuu Buga. 1
37(4) [TomynsimoHHas CTPYKTypa BHJA. 1
38(5) Bunoo6paszoBanue. 1
39(6) ®opmbl BI1000pa30BaHMUSL. 1
40(7) O0001eHne MaTepuada 1o TeMaMm «YdeHue o0 3BOIONUHU opraHnueckoro mupa. Bun. Kpurepuu Buna. 1

Bunoob6pazoBanuey.




41(8) Bbopb0a 3a cyliecTBOBaHUE U €CTECTBEHHBIN 0TOOP — MIBYKYIITHECS CHIIBI SBOJIIOLIUH. 1
42(9) EcrectBenHbIit 0TOOP. 1
43(10) | AmanTanms Kak pe3yJbTaT eCTeCTBEHHOIO 0TOOpA. 1
44(11) | B3aumomnpucnocoOIeHHOCTh BUIOB KaK pe3ylibTaT JeUCTBHS €CTECTBEHHOTO 0TOOpa. 1
45(12) | JlaGopaTopHasi padora Ne 3 «/3ydeHue npucrnocoOIeHHOCTH OPraHMU3MOB K CpeJic OOUTaHHSD». 1
46(13) | Ypok cemunap «CoBpeMeHHbIC ITPOOIEMbI TCOPUH IBOFOLIUNY. 1
47(14) | Ypok cemunap «CoBpeMeHHbIE MPOOIEMbl TEOPUH IBOJONKHU. DBooimoHHas Teopus JK.b. Jlamapkay. 1
48(15) O06001IeHe MaTepuAaJIa 110 TJIaBe «DBOJIIOIMOHHOE YUCHUEY. 1
I'naBa 7. Bo3HuKHOBeHNe M pa3BUTHE KU3HU Ha 3emuie 4
49(1) B3rusiael, rtMinoTessl M TEOPUN O MPOUCXOKICHUH )KU3HH. 1
50(2) OpraHuyecKuii MUp Kak pe3yJIbTaT 3BOJIOIUH. 1
51(3) HcTopust pa3BUTHSI OPraHUIECKOTO MHpA. 1
52(4) Ypok-cemunap «IIpoucxoxaeHne 1 pa3BUTHE )KU3HN Ha 3eMIIey. 1
I'naBa 8. B3anmMocCBsi3u OPraHu3MoOB M OKpY:KaloLiei cpeabl 16
53(1) DxoJiorus Kak Hayka. JladopaTopHasi padora Ne 4 «3ydeHune nprcnocoOIeHnit Opranu3MoB K OTIpeIeIEHHOM 1
cpene oouTaHus (Ha KOHKPETHBIX IPUMEPAX)».
54(2) Brustaue sxosorndeckux paktopos Ha opranu3mel. JIabopaTtopHas padora Ne 5 «CtpoeHne pacTeHH B CBS3H C 1
YCIOBUSIMU KU3HI.
55(3) Dxosiornueckas Humia. JlabopaTtopuas padora Ne 6 «Onucanne K0JIOTMYECKOW HUIITKA OPTraHu3May. 1
56(4) Crpykrypa nonyisiuuil. Tunel B3auMoaeicTBUS NOMyJISIUA pa3Hbix BUJ0B. [IpakTtuyeckas padora Ne 3 1
«BblsiBIIeHUE TUIIOB B3aUMOJICHCTBHS MOMYJISIUI pa3HbIX BUIOB B KOHKPETHON 9KOCHCTEMEY.
57(5) DKocucTeMHasi opranuzanus npupoasl. Kommnonents! sxocucteM. CTpyKTypa 3KOCHCTEM. 1
58(6) [Torok sHeprun u nuniesbie nenu. Illpakruueckast padora Ne 4 «CocTaBiieHHE CXeM MEpPeAadn BEIIECTB U 1
SHepruu (LeTel MUTAHUS)».
59-60 HckycctBennsie skocucteMsl. JlabopaTropHasi padora Ne 7 «BrisBlieHrEe TUILIEBHIX 1INl B UICKYCCTBEHHOM 1
(7-8) 9KOCUCTEME Ha MPUMEpE aKBaApHUyMay.
DKOJIOTHYECKHE MPOOIEeMbl COBPEMEHHOCTH. 1
61-62 Hrorosasi konpepenuus «B3anMocBsa3u OpraHU3MOB U OKPYKAIOLIEH cpeibl». 3aluTa 3K0JIOTHYECKOTO 1
(9-10) | mpoekra.
O0o0marumii ypok 1o riase 8 «B3anMocBs31 OpraHu3MOB U OKpYXKarollei cpesibly. 1
63-64 IToBTOpenue no riase «OCHOBBI INTOJIOTUN — HAYKHU O KIIETKE». 1
(11-12) | Hosropenue no riase «OCHOBBI TEHETHKI 1
65(13) | [loBropenue mo rinaBe «Pa3MHOXKEHUE U MHIAMBUAYATHHOE Pa3BUTUE OPTaHU3MOBY. 1
66(14) | Ixckypens «McTopus pa3BUTHS )KU3HU Ha 3emiie» (moceneHne ONOIMOTEKN). 1
67-68 (15- | Dkckypenst «Ce30HHBIE H3MEHEHUS B XKUBOU TIPUPOJIE. 1
16) IIpome:xkyTounasi arrectauusi. KonrposnbHas pabora 1




IIpumenenue odopynoBanus neHTpa « Touka pocra» Ha ypoKkax 0MOJI10r UM,
Ha J1a0OpaTOPHBIX U MPAKTHYECKUX padorax B S, 6,7 , 8, 9 Ki1accax

KJIETOK. MeTo bl
M3YUYEHUS KUBBIX
OpPraHU3MOB:
HaOJII0ICHHE,
M3MEpPEHHUE,

Knerka. YacTn KIIeTKH B
X Ha3HAYCHHE.
[loHsATHE O TKAHMU.
Txanu

PKUBOTHBIX U PACTCHUM.

BHAUEHUE.
CpaBHUBATH
PKUBOTHYIO U
[PACTUTEIIBLHYIO
KJIETKU, HAXOAUTh

MHUKpOIIpenaparax 1nmoJa MaJibIM 1
0OJIBIINM YBCINMYCHHUEM MHUKPOCKOIIa
1 OITMChIBATh UX.

IPa3nugaTh OTAEIbHEIC KJICTKH,

BXOJAIINEC

S kiaace
OcHOBHBIE ~ BMJBI  JeATeNbHOCTH Mcnosib30BaHuE
Ne /it Tema Conepxanue Henesas yeranoska  Koa-so 00yJaronuxcsi Ha ypoKe/BHEYPOUHOM 0OOpyAOBaHUE
ypoka MACOB |
1 . buonorust — Hayka o )KUBOM Mupe (8 )

1 [Metonasl u3yuenus [Mcronb3oBaHue OOBACHATD 1 'YMeHnue pabotath ¢ 1abopaTopHbiM  [MHUKpPOCKOTI
PKUBBIX OPraHU3MOB: [yBEIMYUTEIIbHBIX Ha3HaYeHUE 000py/I0BaHNEM, YBEIUUNUTEIbHBIMUA  [CBETOBOW,
Ha0JI0IeHHE, mpruOoOpoB [YBEIIMYUTEIIbHBIX npubopamu. M3yyaTh ycTpOHCTBO 1udpoBoi
3MepeHue, MpU U3y4eHUH 00BEKTOB MPUOOPOB. MUKpPOCKOTIa U COOIIO/IaTh MpaBuiia
PKCIEPUMEHT. PKUBOI PUPOIBIL. Paznuyath pyuHyio u pPaboThl ¢ MUKPOCKOIIOM.

JlaGopaTopHas 'YBenuuuTenbHbIE [ITATUBHYIO JTYIIBL, CpaBHUBATDH YBEIMYEHHE JTYIIbI U
padota No 1 MPUOOPHI: BHATh BEJTUYHHY TOJTY- MUKPOCKOTIA.
«3yueHue ITymnibl py4dHasi, MaeMOTo C UX [TosryyaTh HaBBIKK pabOTHI C MUKPO-
lycTpoiicTBa [ITATUBHAS, MUKPOCKOIL. [TOMOIIIbIO CKOIIOM IPU U3yYEHUU FOTOBBIX
yBenmuuuTenbHbIX  [P. T'yk, [YBEJIMYECHUSI. MUKpOIIpEnapaToB.
MpUOOPOB» IA. BaH JleBenryk. Yactu CoOmroaTh paBuiIa paboThl B
MUKpocKoma. Mukpo- KaOuHeTe, 0OpaIIeHus ¢
npemnapat. [IpaBuna pa- 1abopaTopHBIM 000PYI0BAaHUEM
0OTHI ¢ MUKPOCKOTIOM.

2  [Knerounoe CTpoeHHE KIIETKU. BoIsBIATE YacTu 1 'YMeHue paboTaTh ¢ 1a00paTOPHBIM Muxkpockon
CTpOEHHuE Txanu KJIETKHA Ha PUCYHKaX 000pyIOBaHUEM, YBETUUUTEIbHBIMA  [IU(PPOBOH,
OpraHU3MOB. Knerounoe crpoenne  [yueOHMKa, npubopamu. HaOmonath yactu u MHUKpOIpenaparsbl
Muoroo6pasue PKUBBIX OPraHU3MOB. XapaKTepU30BaTh UX OpraHoubl KIIETKH Ha TOTOBBIX




PKUBBIX OPTaHHU3MOB:
HEOpraHUYecKue u
Opranuueckue
BEIECTBA

, UX pOJIb B
OpraHu3Me

KkineTku. Heoprannueckue
BEIIECTBA KIETKH,

MX 3HAUYEHUE JJIs KIETKU
1 OpraHu3Ma.
Opranuyeckue BellecTBa
KJIETKU, UX 3HAYCHUE JUIs
PKU3HU OpraHu3Ma U
KJIETKU

BEIIECTBA KJICTKH,
MHUHEpaJIbHBIE CO-
11, 0OBACHATE UX
BHAUYCHHE IS
OpraHu3Ma.

DKCIICPUMEHT Nx pyskuu. MEPTHI UX CXOACTBA U B COCTaB TKaHM.
JlaGoparopHas [pasyin4us. 00600mmaTe u GUKCUPOBATH
padota Ne 2 Pa3znuyars TkaHU pe3yabTaThl HAOIIOICHUH, 1e1aTh
«3HAKOMCTBO C PKUBOTHBIX U BbIBO/BbI.
KJIETKaMU pacTeHui Cobuto1aTh paBuiia paboThl B
[pacTEHU» Ha PUCYHKAX KaOuHeTe OMOoJIOTuH, OOpaIleHHs C
yaeOHUKa, mabopaTOpPHBIM 000PYIOBAHUEM
XapaKTepH30BaTh
X CTPOCHHE,
OOBSICHITH UX
(byHKIHH.
OcoOeHHOCTH IXTMHYECKHiT COCTaB IPa3mm4JaTh Ha6mronaTh JEMOHCTPAIIMIO OTIHITOB
XUMHUYCCKOT'O KJIIETKH. XUMHYECKUE HCOPraHNYCCKUE U YUUTCIIEM, aHAJIU3UPOBATH UX
cocTaBa BEI[ECTBA OpraHlyecKre pE3yIbTaTHI, JCJIaTh BBIBO/IBL.

AHaATM3UPOBATH TPEICTABICHHYIO HA
PUCYHKaX yuyeOHMKa WH(POpMAIIHIO O
pe3yibTaTax ormbITa, padoTas B mape
'YMeHne paboTaTh ¢ 1a0OpaTOPHBIM
000pyI0BaHHEM

2 . MHOTOOOpa3ue KUBbIX Op

ranu3moB (11 q)

bakrepuun. MHoro-
oOpasue 6akrepuii

bakTepuu: cTtpoeHue u
PKU3HEEATEIIBHOCTb.
bakTepun — IPUMUTUB-
HBIE OJTHOKIIETOYHBIE OP-
ranu3mbl. CTpoeHue Oax-
repuil. PasMHOXKeHHe
0aKkTepuil JeIeHUEeM
KJIETKU HaaBoe. bakre-
[PUU KaK camasi JpeBHss

[XapakTepu30BaTh
0COOEHHOCTH CTpoe-
HUs OaKTepU.

OnuceiBaTh pa3sHOOOpa3HbIe (HOPMBI
0aKkTepUaTbHBIX KIETOK Ha PHCYHKE
yueOHUKa.

Pa3nn4ath MOHATHS: «aBTOTPOQBI»,
«reTepOTPOdBI», «ITPOKAPHUOTHI,
KQYKapHOTBI». XapaKkTepu30BaTh
MPOLIECCHI JKU3HEICSTEIEHOCTH
0aKkTepuH Kak IpOKapHoOT.
CpaBHI/IBaTL " OLICHUBATH POJIb

PaccmarpuBanue
OakTepuii

Ha TOTOBBIX
MUKpOIpernaparax ¢
MCIIOJIb30BaHUEM
1upoBOTrO
MHUKPOCKOTIA.
(DNIEKTPOHHBIE
TaOJIUIILI U TUIAKATEL.




rpyIIa OPraHu3MOB.
[Tpoueccel xku3Heaes-
TEJIBHOCTH OAKTEPHIA.
[MousTHe 00 aBTOTpODax
1 reTepoTpodax, mpoka-
PHOTaX U 3yKapuoTax

OakTepuii-aBTOTPO(HOB 1 OaKTEpHIi-
rerepoTpooB B pupoae YMeHue
paboTath ¢ 1a00PaTOPHBIM
000pyIOBaHNEM, YBETUUNTEIbHBIMA
pruOoOpaMH.

Pacrenus. Pactenus. IXapakTepu3oBaTh Pa3nnyare 4acTy BETKOBOTO OOHapyxeHHe
MHuoroo0Opasue [TpencraBnenue o [JIaBHBIE PU3HAKH [pacTeHUs Ha PUCYHKE y4eOHUKa, XJI0pOIIacToB B
[pACTEHUH. (bope. OTAUYUTENIBHOE [PACTEHUM. BBIJIBUTATh KJIETKaX pacTeHUI
3HaueHue pacTeHU [CBOWCTBO pacTEHU. MpenoIoKeHNns 00 ux QyHKIUAX. C UCIOJIb30BAaHUEM
B IPUPOJE U KU3HU |[XJI0opopLI. 3HaUeHHE CpaBHMBATh IBETKOBBIE U 1uGpoBOro
yenoBeKa (boToCHHTE3A. FOJIOCEMEHHBIE pAaCTeHMUS, MHUKPOCKOIIA.

CpaBHEHUE KIETOK XapaKTepU30BaTh UX (ONEeKTPOHHBIE

pacTeHui u CXOJCTBO U Pa3INYusl. TaOJIUIIBI

OakTepuii. Jlenenue XapakTepu30BaTh MXH, MAIOPOTHUKHU, A IJIAKATHI.

[{apcTBa paCTCHUM Ha XBOILY, IUTAyHBI KaK CIIOPOBBIE

[PYIIIBI: BOJOPOCIIH, pacTeHHs, ONPEIEIIATh TEPMHUH

[(BETKOBBIE «(CIIOPAY.

(TOKPBITOCEMEHHBIE), BBISBISITE HA pUCYHKE YIeOHUKA

[OJIOCEMEHHBIE, MXH, pa3anyuns MEeXAy PaCTCHUSIMH Pa3HbIX

[JIayHBbI, XBOILH, CUCTEMAaTHUYECKUX TPYIII.

[AIlOPOTHUKH. ComnocTaBIIATh CBOMCTBA

CTpoeHue pacTeHHil. PACTUTENBHOW M OaKTepUaIbHOMN

Kopenb u nmober. KJIETOK, JIe1aTh

CiioeBuIIe BOJOPOCIICH. BBEIBOJIEL.

(OCHOBHBIE PA3INYMSL XapakTepru30BaTh 3HaUE€HUE PACTEHUI

[TOKPBITO- [Pa3HBIX CUCTEMATUYECKUX IPYII B

CEMEHHBIX U PKU3HU YelloBeKa. YMeHHue paboTaTh ¢

[OJIOCEMEHHBIX 1a00pPaTOPHBIM 000OPYIOBaHUEM,

pactenuii. Poip YBEITUYUTEIbHBIMHA TPUOOPAMH.

[(BETKOBBIX PACTEHUH B

PKU3HU YEJIOBEKA
PKuBOTHBIE. DKuBoTHBIE PacriozHaBath XapakTepru30BaTh IPOCTEUIIUX 110 ['oToBUTH
Crtpoenue [MpencraBnenue o ayHe. OJHOKICTOUHBIX U pUCYHKaM y4yeOHHKa, OTIMCBIBATh X  [MUKpPOIIpenapar




PKUBOTHBIX. OcobeHHocTH MHOTOKJIETOYHBIX pas3in4ue, Ha3bIBaTh YACTH UX TeNa.  [KYJIBTYPHI
MHuoroo0pasue PKUBOTHBIX. PKUBOTHBIX Ha CpaBHHBATh CTpoeHHUE Tena aMEObl ¢ fameO.
PKUBOTHBIX, UX POJIb |OTHOKJICTOYHBIE H PECYHKaX KJICTKOW DYKapuoT, AeJaTh BEIBOABL.  [(OOHapyKeHue
B MHOTOKJIETOYHBIE yaeOHUKa. Ha3piBaTh MHOTOKJIETOYHBIX 0 THOKJICTOYHBIX
[IPUPOJIC U )KU3HU  [OpraHu3Msbl. Poib PKUBOTHBIX, N300paXKEHHBIX HA PKUBOTHBIX
YeJI0BeKa PKUBOTHBIX B IIPUPOJIE U pUCYHKE (mpocTelnux) B
PKI3HU YeJIOBEKa. yaeOHUKa. BOJHOM cpefie ¢
3aBHCUMOCTB OT PaznudaTh 0€CTIO3BOHOYHBIX U MCTIOJIb30BaHUEM
OKpyXKaro- MMO3BOHOYHBIX JKUBOTHBIX. uHpPOBOTO
e cpessl OOBSCHATH POJTb )KUBOTHBIX B )KH3HH MHUKPOCKOTIA.
YeI0BeKa U B TIPUPOJIC. (DJIEKTPOHHBIC
XapakTepu30BaTh (PAKTOPHI HEKUBOU  TaOJIUIIBI
MPUPOJIBI, OKA3bIBAIOIINE BISIHUE HA M TUIAKATHI.
PKU3HEICATSIIEHOCTD JKUBOTHBIX
'YMeHne paboTaTh ¢ 1a0OpaTOPHBIM
000pyI0BaHNEM, YBETUUYUTEIHHBIMU
MpUOOpaAMHU.
«HaOimronenue 3a UlaGopaTopHast pabora  [[0TOBUTH HaOmaronaTh 3a IBM)KEHHEM KUBOTHEIX, [ OTOBUTH
[epeIBUKEHUEM Ne 3 MUKpOMpenapar OTMEUYaTh CKOPOCTb U HAIIPaBJICHWE  |[MHUKpOIMpenapar
PKUBOTHBIX)» «Habmogenne 3aKylIbTypbl HH(DY30pHil. TBUKEHUS, CPABHUBATH MEPEABUKECHHE KYIbTYPhI
repeIBUKEHUEM M3y4ars KuBbIE NBYX-TpEX 0coOel. MHpY30pUi.
PKUBOTHBIX) OpraHu3Mbl MO]1 DopMyIMpPOBATH BBIBOJ O 3HaUE€HUU  |I3y4aTh KUBbHIE

IMHUKPOCKOIIOM IIpHU
MaJIOM YBCJIMYUCHUH.

NBYDKCHUS TS JKUBOTHBIX.
DukcupoBath pe3ynbTaThl
HaOJII0ZICHUI B TETpaIu.
Cobmtonath npaBuia paboThl B
KaOMHeTe, 0OpaIIeHus ¢
abopaTOPHBIM

000pyI0BaHUEM.

YMmenue paboTaTh ¢ 1a00paTOPHBIM
000pyIOBaHNEM, YBETUUUTEIbHBIMU
npubopamu.

OpraHU3MbI 101
MHKPOCKOTIOM
[IPH MaJIOM
YBETUYCHHH.
HaoOmronars

3a IBHIKEHHEM
PKMBOTHBIX,




0TMEYaTh CKOPOCTh U
HarpaBJICHUE
ITBYDKEHUS,
CpaBHUBATh
(DJIEKTPOHHBIE
TaOJIHUIIBI ¥ TIJTaKaThI.

Muoroo6pasue
rpuOOB, UX POJIb B
MPUPOJIC U )KU3HU
YeoBeKa.

MHoroo6pasue u
BHA4YECHHE TPHOOB.
CTpoeHune NUIAIMOYHBIX
rpuOoB. [lnecHeBbIe
rpuOBI, UX
MICIT0JTb30BaHUC B
3IPaBOOXPAaHECHUHT
(aHTHOMOTHK
MTCHUITMILITNH ).
OHOKJIETOYHBIE TPUOBI
— npoxokh. Mx
MICII0JIb30BAHUE B
xJ1e00TIeUeHUH U
MUBOBAPECHUU.
Creno0HbIE U
SITTOBUTBIE TPUOBI.
[IpaBuia cbopa u
yroTpebaeHus: TpuboB
B ITUIILY.
[TapazuTuueckue
rpu6bl. Posb rpu6oB B
MPUPOJIE U KU3HH
yenoBeKa

XapakTepu3oBaTh
CTPOCHHEC HNIJIATIOYHBIX
rproOOB.

[Tonpa3nensars NUIAIOYHbIE TPUOBI
Ha TUTACTUHYATHIC U TPyOUaThIe.
OnuCHIBaTh CTPOCHUE TICCHEBBIX
rprOOB 10 PUCYHKY y4E€OHHKA.
OOBACHATD TEPMUHBI
<KQHTHONOTUK» U «IICHUITHIUTHHY.
Pacrio3naBaTh cheI0OHBIE U
SITOBUTHIE TPUOBI HA TAOIHIIAX U
pUCYHKax ydeOHUKa.
'Y4yacTBOBaTh B COBMECTHOM
00CYXIeHIHU TTpaBui cOopa u
MCITOJIH30BaHUS TPHOOB.
OOBACHATH 3HAYCHUE TPUOOB JIJIsT

UCIOBCKA U I IIPUPOAbL

['oTOBUTH
MUKpoTnpenapar
KYJIBTYPBI IPOAIKEH.
M3ydarh mieCHEBbBIE
rpuObI 10
MHUKPOCKOTIOM TIPH
MajoM yBEJIMYEHHH Ha
OTOBBIX T\
MUKpOIIpenaparax.
(DJIEKTPOHHBIE
TaOJIMLbI U [IJIaKaTHI.

3 . Kuznp oprann3moB Ha maHere 3ems (7 9)




9 |Bnusiaue DKOJIOTHYECKHUE Paznuuarh MNOHSTHS: 1 M3yunts  pelictBue  pasznuuHbIX [[{udposas
HKOJIOTHUECKUX (baxTOpPBI CpeIbL. (OKOJIOTUUeCcKuit (bakTOpOB Cpesibl (CBET, BIAKHOCTD, [1aG0paTopus 1o
(bakTOpoB Ha Yemosus,  BIMSIOUME |haxropy,  «pakTop TeMIIepaTypa)  Ha  OPraHM3MBL, hkomoruu (mar4mk
OpraHH3MBI Ha JKH3HB OPraHH3MOB |yournoii mpuposn, MPHBOJNTE NPUMEpbI COOCTBEHHBIX OCBEIICHHOCTH,

B MPUPOJE, — o HaOMIOACHU.  ApPryMEHTUpPOBATH
PKOJIOTHYECKUC «baxrop FIBOH NesITeILHOCTh YEJIOBEKa B MPHPOJIC PABKHOCTH "
(axTOpHI cpenpl. [ PHPOARD, . KaK aHTPOTIOT€HHBIN (haKToOp TeMIICpaTyphI)
DakTopsI Hexupoi (FHTPOTIOTCHHBIN BrinoaHenye 1a60paTopHOi
[IPUPOJIBL, daxropsr (DaKTOPY. paGOTEHL.
PKMBOW  TIPUPOALI M |[XapaKTepU30BaTh
AQHTPOTIOTEHHBIC. IMEMCTBUE Pa3TMYHBIX
[Ipumepsnt (akTOpoB cpeabl Ha
PKOJIOTHYECKUX OpTaHU3MBI,
(akTOpOB MPUBOIUTH IIPUMEPEI
COOCTBEHHBIX
HaOJIIO e HUIA.
6 kacc
Ne /i [{eneBast yctanoBka  |[KosBo  |[OcHOBHBIE BHIBI JAedTelbHOCTH [MIcnosib3oBaHue
Tema Conepxanue ypoKa 4acoB 00yJaromuxcs Ha 060opyaoBaHUe
YpOKE/BHEYPOUHOM 3aHATUHU
1 . Hayka o pacteHusix — OotaHuka (4 u)

1 |[Kierounoe Knerouynoe crpoenne  |[CtpoeHue 1 [ TprBOIUTH npumMepsl  [MuKpocKoI
CTPOCHHC [PaCTEHUiA. [PACTUTEIBHOU O THOKJIETOYHBIX u  [uudpoBoi,
OPraHHM3MOB. CBoiicTBa KJICTKH:  KJICTOYHAsI MHOTOKJIETOYHBIX pacrenuii.  [MHKPOIPCIApaThI
KaeTku pacTeHut.  pacTHTENBHOM KIETKH.  |crenka, A7IpoO, Pasnuuars u HAa3bIBaTh

[ATOTIIIa3Ma, OpraHOU/IbI KIIETOK PaCTECHUA.
BaKyOJIH,




[lonoBoe KreTka Kak OCHOBHAasi  [IUIACTUBIL. XapakTepru3oBaTh OCHOBHBIE
pa3MHOKEHUE. CTPYKTYypHas DKu3HenesTeNIbHOCTh IMPOLCCChI KUBHCACATCIIbHOCTH
PocT W pasBuTHC |CAMHMIIA PACTCHUS. KJICTKH. KJICTKH.
OpraHI3MOB Jlenenue KJICTKH. OO6oOmare 3HaHUS W JeNaTh
Kierka Kkak 3>KHUBas BBIBOJIBI O B3aUMOCBSI3HU pa6OTI)I
cHCTeMA. BCEX YaCTEH KIIETKH.
OcOBEHHOCTH BrIsSBIIATH OTJIHYHTEIbHEIC
. MPU3HAKN PACTUTEIBHON KICTKU
[pacTUTEIBHOMN PUSHAKI PACTHTCIBHOM KJIC
YMmenue paboTaTh c
KJICTKU
abopaTopHbBIM  000PYIOBAHUEM,
YBEITUYUTEIIbHBIMUA MTPUOOPAMHU.
Kierkn, Tkanum u [[KaHU pactenuil. [[loHATHE O TKaHH 1 Onpenensatb TMOHATHE «TKaHb». |[MHKpPOCKON
opraEbsl pacTeHmii. [[IOHSTHE O  TKaHH |pacTeHHIl. Buis XapakTepru3oBaTh  OCOOEHHOCTH  |[HUGPOBOH,
TEHUM. Bupt o i
OTaMYUTETbHBIC pacTeH ABL rkaHeidl:  OCHOBHas, CTpOCHWA 1 @YI{;;HHH TKaHCH  MHKpOIpenaparsl
npusmaky  kueex [[KAHEH: OCHOBHAA, | ynopmas, [PaCTEHUH. CTaHaBIIMBAaTh
[MOKPOBHAs, B3alMOCBSI3b CTpOECHUS u
OpraHu3MOB [TPOBOISIIAS, . .
[IPOBO IS, (byHKIMI TKaHEH.
MeXaHUYecKasl. .
MeXaHUYeCKasl. OOBACHATH 3HAUCHHE TKaHEH B JKU3-
Mpuuunsl  TOsBIEHKs || IPAUUHBL TIOSBICHHS HU pacTEHHUS.
TKaHEH. [TKQHCH. Pacrenne O000maTh U CUCTEMAaTU3UPOBATH
O0001wEeHne u [KaK LCITOCTHBIM 3HAHUS 110 TeMe, JeIaTh BHIBOJIBI.
CUCTEMaTU3alNA PKUBOU OpraHusm, OTBeYaTh Ha UTOTOBBIE BOIPOCHI
3HAHMH 10 MaTepuanam (COCTOAIIHMH 13 TEMBI, BBINOJIHATD 33 [aHUs
TeMBI «Hay}(a o0 [KJIETOK U TKaHEH.
[PACTeHMSIX —
0OTaHUKaY.
2 . Opransl pactenuii (8 u)
Cems, ero ctpoenne [CeMs KaK oprad [CTpOCHHME  CEMEHH: 1 OOBsACHATL polb cemMsH B [Pabora
1 3HAYEHNE [PA3MHOKEHHS KOXYypa,  3apOblIll, MpUpo/Ie. XapakrepusoBatb  «CTpoeHHe
pacTeHuii.  3HaUEHUE PHIOCIEPM, (yHKIMH YacTeil CeMEeHHU. ceMern (acon»
ceMsH B mnpupome u [cemanonu. Crpoenue OnuceIBaTh CTPOSHUE 3aPOIbIIIIA [udposas
PKU3HU YEeTIOBEKa 3apo/iplllla PAaCTEHUS. pacTeHus.
imabopaTopHsl 1o
UTaboparopHast pabota  [IBYyIOJIbHEIE u 'YcranaBnuBarh CXOJCTBO
PKOJIOTUU
No 1 OAHOIOJIbHBIC [IPOPOCTKA c 3apObIIIEM
aCTCHUS (maTumk
«CTpoeHHne ceMEeH! P : cemeHu. OnNUCHIBaTH  CTAIUHN o CBellle
BEIIICHHOCTHU
bacom» [Ipopacranue cemsH. npopacTaHus ,




[IpopocTok, CeMsH. BBISBISATH OTIMYUTENbHBIEC [BIAXXHOCTH U
OCOOCHHOCTH €ro IpU3HAKUH CEMSH JBYAOJBHBIX U TEMIIEPATYPHI).
CTpOEHHSL. 0/IHOJOJIbHBIX PACTEHHIA. DNIEKTPOHHBIC
Mcnonb3oBaTh TaOIHIIBI U
MH(POPMALIMOHHBIE PECYPCHl ISl |[j1aKaThl.
MOJATOTOBKU COOOIICHUSI O POJIH
CEMSH B )KM3HH YeJIOBEKa.
[IpoBoaUTH HaOII0AEHU,
(UKCHUpOBaTh HUX pPE3YIbTATHl BO
BpEMSI BBITIOJIHEHUS J1aOOpaTOPHOI
pabotel. ColOmonaTe  IpaBuUiIa
paboThl B KabuHeTe, 0OpaIieHus C
mabopaTopHbBIM  000pYAOBaHHEM
YMmenue paboTaTh c
MaboOpaTOPHBIM  000PYJIOBAHUEM,
YBEJIMYUTEIbHBIMU PUOOpaMH.
VcnoBus BHaueHue BOJBI U Bo3ayxa [M3yduTs poJIb XapakTepru3oBaTh poJib BOJbI M |[PaboTa
MPOPACTaHMsA CEMSH ISl MPOPACTAHMS CEMsH. |[JAIacHBIX BO3/lyXa B IIPOPACTaHMU CEMSH. I«YcioBUs
BamacHele  NHTATeNbHble [MATATEIBHBIX OOBSCHATH 3HAYCHHE 3aMACHBIX [popacTanus
BermecTBa cemery. [BCUICCTB  CEMCHHU. MUTATEeIbHBIX BEIIECTB B | onsiiy.
TemneparypHble  yclIOBUSA Temneparyprpie 1POPACTAHHI CCMAH. 3HaueHUE BO/IBI
popacTanus cemsi. Poib [yCIIOBHUS OOBACHATD 3aBUCHMOCTb | BosnyXa U1
[pOpacTaHus [POpacTaHUs CeMSH oT
ceera.  CpOKHM  TIOCEBA |opngp. TeMITEpATYPHBIX YCIOBHIL. [POpacTaHUs
CCMAH Poub cBera. [Tporuo3upoBarb Cpoku noceBa [CCMAH.
CEMSH OTACJIILHBIX KYIbTYP. HI/IQ)pOBaﬂ
YMeHue paboTtathb ¢ [maboparopus 1o
mabopaTopHbIM 00OpyIOBaHUEM, PKOJIOTHH
YBEJIMYUTEILHBIMU TPUOOpaMHu. (maTuamx
OCBEILIEHHOCTH,
BIQXXHOCTH |
TEMIIEPATYPHI).
JJIEKTPOHHbBIE
TaOIUIEI U

IJI1aKaThl.




Kopens, ero
CTPOCHHE U
3HAUYCHHE

TUIIBI KOPHEBBIX CHUCTEM

[PAaCTEHMIA. Crpoenue
KOpHsA — 30HbBI KOPHA:
KOHYC HapacTaHHA,

BCAaCbIBaHHWA, IIPOBCACHU,
nenenus, pocra.  Pocr

KOPHSI, FE€OTPOTH3M.
BunonsmMeHeHns  KOpHEM.
3HaueHue KOpHei B
[PUPOJIE.

JlaGopaTopnast pabota
No 2

«CTpOoeHHe KOpHS
[IPOPOCTKA»

MN3yunthb
BHEILIHEE
BHYTPCHHEE
CTPOEHUE KOPHSA

Paznuuarh W ONpeneNsaTh THUIIbI
KOPHEBBIX CHCTEM Ha PHUCYHKax,
repOapHbIX AK3EMILISIPAX,
HaTypaJlbHbIX 00BEKTaX.

Ha3zpiBaTh yaCTH KOpH.
'YcraHnaBiMBaTh B3aMMOCBSI3b
cTpoeHns © (QyHKOUH YacTei
KopHs. OOBACHITH OCOOEHHOCTH
pocrta KOPHSL. [TpoBoauTH
HAOMIONCHHUS 32 W3MEHEHUSMH B
BEPXYIIEYHOM YacTU KOpHS B
MepUoJ pocTa.

XapakTepru3oBaTh 3HAYCHUE
BUJIOM3MEHEHHBIX  KOpHEH Ui
[PaCTEHUI. IIpoBonTh

HaOMOACHUST W (PUKCHpPOBATh HUX
pE3yIbTaThl BO BPEMs BBITIOJTHEHHUS
mabopaTopHO paboTHI.
CoOmomaTh TpaBuia pabOTHI B

KaOWHETE, oOpareHus C
mabopaTOPHBIM 000PYI0BAHUEM
YMmeHnue paboTtath c

TabopaTOPHBIM 000PYIOBAHHEM,

YBEJIMYUTEIbHBIMU PUOOpaMH.

Mukpockon
U(pPOBOIA,
MUKPOIPEnapaThl
. DIIEKTPOHHBIE
TabInLbl U
MTaKaThI.




Uluct, ero crpoenue
1 3HAaYCHHE

Uluct, ero ctpoeHue u
BHaUEHUE

Bremnee cTpoeHue nucra.
BryrpenHee CTPOECHHUE
mrcta. Twmel KUITKOBaHUS
ITUCTHEB.

Ctpoenne u  (QyHKIUH
yCTbUIl. 3HAuU€HUE JIMCTa
ISt pacTeHus:
(oTOCHHTE3, HCHapeHue,
razooOMeH. JIucromnas, ero
POJIb B JKU3HU PACTEHHUS.
Bunon3MeHeHN

ITCTHEB

M3yunTs BHEIHEE
1 BHYTPEHHEE
CTPOEHUE JIUCTA.

Onpenenarb 4YacTH JIUCTa  Ha
repOapHbIX AK3EMIISIpax,
[PUCYHKAaX.

Paznuuath TpOCTBIE U CIIOKHBIC
IIACThSL. Xapakrepru3oBaTh
BHYTPEHHEE CTPOEHUE JIMCTA, €ro
YaCTH.

'YcranaBiMBaTh B3aMMOCBS3b

CTpOoeHUs U PYHKLUHN JHCTA.
XapakTepu30BaTh BHIOW3MEHEHHS
ITMCTHEB PACTECHHUI

YMmenue paboTaTh c
mabopaTopHbBIM  000pYJOBaHHUEM,
YBEITUYUTEIIEHBIMHA TIPUOOPAMHU.

Mukpockon
U(pPOBOIA,
MUKPOIPEnapaThl
. Buyrpennee
CTPOCHHE JINCTA.
(DJIEKTPOHHBIE
TabInLbl U
TTaKaThI.

CteOerb, ero
CTpOCHUE u
3HAYCHHE

Crebenb, ero cTpoeHue u

BHAYCHHE

UlaGopaTopnas paborta Ne 4
«BHenraee CTpOCHHUE
KOPHEBHIIIA, KITyOHS,
ITYKOBHIIBD»

N3yunTh BHEIIHEE
CTpOEHHE CTEOIS.

Tumb crelIei.
Buyrpennee
CTPOCHHE  CTEOJIs.
DyHKIIMA ~ CTEOIS.
BunonsMeHeHus
cTeOms y
HaI3eMHBIX u
1O I3€MHBIX
moOeros.

OnuceiBaTh BHEIIHEE CTPOCHHE
cTeOyiss, TNPHUBOIUTH  NPUMEPHI
Pa3IMYHBIX THUIIOB CTEOJICH.
Has3eiBaTh BHYTPCHHHE YacTH
cTeOJIT pacTeHU U UX (DYHKIIUH.
OnpenensTh BUJIOU3MCHEHHS
Ha/I36MHBIX u OJI3€MHBIX
no0eros Ha PHCYHKaX,
(doTorpadusx, HaTypalbHbIX
00BeKTax.

3yuaTh W ONUCHIBATH CTPOCHHE
M0JI3EMHBIX TIO0ETOB, OTMEYATh UX

pa3Inyus.
dukcupoBaTh pe3yJbTaThl
MCCIIEI0BaHUI. CoOmonathb
npaBuiga paboTel B KaOuHeETe,
oOpamienuss ¢ Ja0OpaTOPHBIM

000pyI0BaHEM

Mukpockor
udpoBoi,
MUKpOTpenaparhbl
. «Crebenn
0JIHOJOJILHBIX U
ITBYIOJIBHBIX
[pacTeHUN»
DJIEKTPOHHBIE
TaOJIMLIBI U
MIaKaThl.

3 . OcHOBHBIE TPOIIECCHI JKU3HEICATEIHHOCTH pacTeHHi (6 1)




MPUPO/IC

MunepaibHOe MunepanibHOE NUTAHHUE  |YCTaHABJIMBATh OOBACHATH PO KOPHEBBIX Lludposas
NUTaHMe pacTeHuil [PACTCHMH M 3HAYCHHC  |[B3aMMOCBS3b BOJIOCKOB B MCXaHU3ME maGopaTopHst 1Mo
1 3HAYEHUE BOJIBI BOJBI [MIOYBEHHOTO [HOYBCHHOTO ITUTAHUA. SKOJIOTUH

Boxa kak HeoOxoaumoe | oo pacTeHmit OO0CHOBBIBaTh POJIb IOUBEHHOTO (naTunk

YCJIOBUC MMHEPAJIBHOTO - YCI10BHi MATAHUS B )KU3HU PACTCHUM. BIAXKHOCTH,

(TIOYBEHHOIO) TUTAHHSL. BHewI el CpeIp. CpaBHUBAaTh U pa3auvaTh COCTaB OCBEIEHHOCTH)

3Breyenne pacTeHHEM U3 M 3HAYCHUE OpPraHUYeCKUX U

IIOYBEl  PACTBOPCHHBIX B MUHEpAJIbHBIX  yIOOpeHuil A

BOJIC MUHEPANLHEIX COJICH. [PaCTEHUI. Hcnons3oBats

DyHKIHSA KOPHCBBIX MH(OPMALMOHHBIE PECYpChl s

BosiockoB.  Ilepemernenne [MOJITOTOBKH MpE3EHTALNHI

BOABL M MHHCPAIBHBIX MPOEKTa O MPUCTIOCOOIIEHHOCTH K

BEIIECTB  TI0  PacCTCHHIO. BOJIC pacteHui pa3HBIX

3HaueHME MHHEPAIbHOTO SKOJIOTMYECKHX TPYIII

(TTOYBEHHOTO) MTATAHUA.

Tunbr ynoOpeHuid W ux

POJb B KM3HM PACTEHUS.

DKOJIOTUYECKHUE  TPYIIIbI

pacTeHUi MO OTHOILIEHHIO

K BOJIE
BoszaymHoe Bozaymnoe nuTaHue [XapakTepu3oBaTh [TpuBoauTE mpuMepsl opranusmos [[{udpposas
uTaHue pacTeHHid — (OTOCHHTE3 [yCIOBHS, — aBTOoTpo(poB U rerepoTpodoB, frabopaTopus mno
[pacTeHui — YcnoBust oOpa3oBaHus |[HEOOXOJUMBbIE IS HAXOJIUTh Pa3IMyusl B UX MUTAHUHU. PKOJIOTUH (AATYUK
(borocuHTe3 OpraHUYeCKUX BELIECTB B [BO3AYLIHOTO (O60CHOBBIBaTh KOCMHYECKYIO POJIb [yIJIEKUCIIOTO rasa

PACTEeHUH. 3enéHble |[MMTAHUS PACTECHUH. 3el1E€HBIX pacTeHHi. Vcrosib30BaTh | KUCIOPOA)

pacteHust — aBTOTPO(dbI. |OOBACHATH  POJIb MH(POPMALIMOHHBIE PECcypchl  Uis

["eTepoTpods KaK [3€JIEHBIX JINCTHEB B MOJIrOTOBKM COOOIIEHUST O POJIH

moTpeduTenu TOTOBBIX ((DOTOCHHTE3E. (oToCHHTE3a Ha Halled IUIaHeTe

OpraHMYECKUX  BEILECTB. BEINOJIHATE HaOII0ICHUS u

BHayeHue (QoTOoCHHTE3a B M3MEpEHUS




11 [Ieixanme u oOmeH /[prxanue u oOMeH [XapakTepu3oBaTh 1 Bocnuranue OepeKHOTO [{udpoast

BEILIECTB Y PACTCHUI [BELIECTB y pacTeHuil Poip  [CymHOCTH OTHOLLIECHUS K CBOEMY maGopaTopHst 1Mo
IMBIXaHUS B )KU3HU Mpoiiecca JIbIXaHus 3JI0POBBIO, IPUBUTHE PKOJIOTMU
pactenuil. CpaBHUTENbHAS |y paCTEHUM. MHTEpeca K U3Y4YEHUIO (matuuk
XapaKTepUCTUKa 'YcranaBiuBaTh peaMeTa. YTJIEKUCIIOTO
IMPOLIECCOB  JbIXaHWs U [B3aUMOCBA3b IBEITIOJIHATE OIBIT, HAaOIIOHATh rasza Hu
(oTocuHTE3A. O6men [MPONECCOB pe3yJabTaThl M JeNaTh BBIBOJABI  |[KHCIIOPOJIA)
BEIIECTB B OpraHm3Me Kak [ oIXaHid " 110 pe3y/abTaTaM HCCIeI0BaHUS

. dboToCcHHTE3A,
BayKHEUIIININA
MPOBOJIUTH ux
MPU3HAK KU3HH.
pusHa 3 CpaBHEHHUE.
B3anMoCBs3b  MpPOLIECCOB OnpenenaTs
bIXaHUsI 1 POTOCHHTE3A HoHSITHE  «OOGMeEH
BELIECTB.
XapakTepHu3oBaTh
0OMEH BeIIeCTB Kak
BOKHBIM ~ MpPHU3HAK
PKU3HU
4 . MHoroo6pa3ue u pa3BuTHE pacTUTebHOro Mupa (10 1)

12 [Bogpopocnu, ux OO0mass  xapakTepucTuka. |[M3y4uTh cTpoeHue 1 Brinensats u OIMCHIBAaTh |[MHUKPOCKOII
MHOTO0Opa3ue B CTpoeHue, pa3MHOXKEHUE [ pPa3MHOKEHHE CYHICCTBCHHbIC NPHU3HAKK 111 poBOH,
[IpHUpo/Ie BOJIOPOCIICH. BOJIOPOCIICH BOJIOpOCIIEH.  XapaKTepH30BaTh |\yxpomperapar

PazrooGpasie [IaBHBIC YCPTHI, Jekamue B | -
. OCHOBE CUCTEMAaTUKH
BOJIOPOCTIEH. Otnensr: . (OnHokIeToYHAast
N BOJIOPOCIICH.
Benénsle, KpacHhsle, P BOJIOPOCIIb ~ —
acmo3HaBaTh ~ BOJIOPOCIM  Ha
bypoie BOJOPOCIIH. XJIAMUJOMOHA/1a)

3HaueHue BOAOPOCIEH B
mpupone. Mcnonb3oBaHue
BOJIOPOCIIEN YENIOBEKOM

pUCYHKax, repOapHbIX MaTepHaax.
CpaBHUBATH BOJIOPOCIH c
Ha3EMHBIMHU pacTeHUusIMHU u
HAXOJUTh 00IIME MPU3HAKH.
OOBACHATD IIPOLIECCHI
Pa3MHOKEHHUS Y OJHOKIIETOYHBIX U
MHOTOKJIETOYHBIX BOJIOPOCIIEH.
HMcnonnp30BaTh

MH(OPMAIIMOHHBIE PECYpChl s
[10ITOTOBKH coOOIIeHuUs 0
BHAUEHUU BOJIOPOCIICH B MIPUPOJIC




1 XKU3HU YCI0BCKA

13 (Otmen MoxoBHHBIE, M3yuuTh cTpOeHUE U CpaBHMBAThH npeacraButeneil  [MukpockoIn
MOXOBI/IIIHI)IG. XaPAKTCPHBIC YCPThL [Pa3MHOKEHHUE MXOB Pa3IMYIHBIX Tpynm paCTeHI/If/'I III/I(l)pOBOI‘/JI,
O61mas CTpOCHHUSI. OT/Iesa, JISNATh BEIBOIBI. MUKPOTIPEIIPATHI.
XApAKTEPUCTHKA H Kitaceer: Ileu€HOUHHMKN WU HaspiBaTh CylecTBEHHBIE
. JIucrocrebenbHble, ux [IPU3HAKU MXOB. (Charaym —

OTJIMIATEITLHBIC YEePTHL PacriosHaBaTh  TPENCTaBUTENCH  |kieTOYHOE

PasmHOXEHUE (Oecmosoe u MOXOBHJHBIX ~ Ha  PHMCYHKAX, |ctpoenue)

[MOJIOBOE) W Pa3BUTHE repOapHBIX MaTepualiax, KHBBIX

MOXOBH/IHBIX. 00BEKTaX.

MoXOBHIHBIE KakK Boiaensats NIPpU3HAKHA

CIIOPOBBIC pacTeHwsl. MPUHAUICKHOCTH MOXOBHHBIX K

3HaYeHNE MXOB B IIPHPOJIC BEICIIIIM CITOPOBBIM PaCTCHHSIM.

W KU3HU YeIOBEKa. XapakTepru30oBaTh TIPOIIECCHI
Pa3MHOXKEHUS u pa3BUTHUA

Ha60paTopHa;{ pa60Ta MOXOBUJIHBIX, KX OCOOCHHOCTH.

Ne 6 'YcTaHnaBnuBath B3aHMOCBSI3b

«/I3ydeHne BHEITHETO cTpocHM  MX0B M HX
BO3JICIICTBUS Ha cpely OOMTaHMUS.

CTPOEHUSI MOXOBHTHBIX

. CpaBHUBATh BHEIIIHEE CTPOCHHE

PACTCHIID 3enéHoro  Mxa  (KyKyIIKHHA
IThHA) u oenoro Mxa
(carayma),  oTmedarb  HX
CXOJCTBO U Pa3INYusl.
DuKCHPOBATH PE3YIbTATHI
FICCIIEJOBAHUM.
Cobmoiath mpaBuia pabOTHl B
KaOuHETE, oOparteHus c
mabopaTOPHBIM 000PYIOBaHUEM

14 Otnen OO6miass  xapaktepuctuka |[M3y4uTh o011y10 BuIsSBIATH oomue yepTel |PabGoTa c
["onmoceMeHHBIE. OJI0OCEMEHHBIX. XapaKTePUCTUKY CTpPOEHUSI U PA3BUTHS CEMEHHBIX [repOapHBIM
Oo6mas Paccenenue TOJI0OCEMEHHBIX pactenuii. OcBauBaTh TNPUEMBI |MaTEPHATIOM
XapaKTePUCTHKAa U [FOJIOCEMEHHBIX M0 [pacTeHHA paboTHI c oTpeieTuTeIeM
BHAUCHUE MOBEPXHOCTH 3emun. pactenuii. CpaBHUBATh CTPOCHHE

O6pazoBaHue CeMsH

CIIOPBI U CCMCHHU.




KaK CBHU/IETEIILCTBO
boee BBICOKOTO
[YPOBHS pa3BuUTHs
rOJI0CEMEHHBIX o
CpaBHEHUIO co
CIIOPOBBIMH.

Oco0eHHOCTH CTpOEHUs
13 pa3BUTHSA

[peACTaBUTENEN Kiacca
X BOMHBIE.
["osocemenHbIE Ha
repputopun  Poccum.
X 3HaueHue B mpupoie
1 JKU3HU YEJI0BEKa

XapakTepu3oBaTh IIPOLIECCHI
Pa3MHOXEHUS u pa3BUTHS
rOJI0CEMEHHBIX.

[IporHo3upoBath MOCJIEACTBUS
HeparuoHaIbHOU NEeSITeTbHOCTH
YEJI0BEKA JUTST KU3HU
rOJI0CEMEHHBIX. Hcnons3oBath

MH(QOpPMAIIMOHHBIE PECypChl s
[MOJrOTOBKHA MPE3EHTAIMU MPOEKTa
0 3HAYEHUH XBOUWHBIX JJecoB Poccun

15 [CemeiicTBa kitacca  |O0mmas 3yauTh 001IYIO BreigensiTe OCHOBHBIE — NMpHU3HAKH [Pabora c
/[BynosibHBIE XapaKTEPUCTHKA. XapaKTEPUCTUKY Kiacca J[By10JIbHBIC. repOapHbIM
CemelicTBa: CeMeHCTB Kitacca OnuceiBate  OTIHUATENBHBIC ate- pramom
Po30LBETHIE, JIBynOTBHBIC. MpU3HAKU CEMEICTB Kiacca. §
Pacnio3naBath npeJcTaBuTeNen
IMOTBUIBLKOBEIE, o
CEMEICTB Ha PUCYHKaX, TepOapHbIX
KpecTtonseTHsie,
B MaTepuaiax, HaATypaJIbHbBIX
[lacnénosbie, o00bekTax. IIpUMEHATh  NPUEMBI
CI10XHOLIBETHBIC. paboThI c OIpeICIINTEIEM
OTanuuTenbHbIE pacTeHuil.
MPU3HAKU CEMEICTB. Mcnonb3oBaTh MHGOPMAIIOHHBIE
BHaueHue B MPUPOJE U pecypchl TUTST MOJATOTOBKH
DPKU3HU YeJI0BEKa. Npe3eHTallMM TPOEeKTa O PO
CenbCcKOX031CTBEHHbIE pacTteHuii knacca J[BynoibHblE B
KYJTbTYPBI NpPUPOJIE U )KU3HU YeJIOBEKa
16 |CemeiicTBa kitacca  (OOmas xapakrepuctuka. [M3y4nts o011yI0 BriaensaTe npU3HaKy Kiacca PaboTa c
OaHOOIBHBIE CemelicTBa: JInnelinble, [XapaKTEPUCTUKY OnHOOIbHBIE. repOapHbIM
UlykoBble, 3maKu. CEMEICTB KJjlacca Onpenenats NPU3HAKH IENCHHUS  |\arepHanoM
OTnuunTeIbHBIE OIHOIOJIBHEIE. KJIacCoB HBynomnbHbIe u

MPHU3HAKH. 3HaueHUE B

mpupoe,

OIIHOI(O.HBHBIC Ha CeMeMCTBa.




PKU3HU YeJIoBeKa.
M ckmognTeabHas
pOJIb 3J1aKOBBIX
[pacTEHHI

OnuceiBaTh XapaKTEPHBIC YEPTHI
cemeiicTB kiacca OJHOMOJbHBIE.
[TpumeHsITh TPUEMBI  PAOOTHI  C
OTIPEEIINTENEM pacTeHuil.
[TprBOIUTE MPUMEPHI OXPAHICMBIX
BUJIOB.

Mcnosp30Bath MHGOPMaLMOHHbBIE
pecypcbl TUTst MOATOTOBKH
Mpe3eHTaIH MIPOEKTa 0
MPAKTHICCKOM WCTIOJIb30BAHNUHT
pacTeHuit ceMeicTa
OaHO0JIbHBIE, O 3HAYEHHUH 3J1aKOB
TSI )KUBBIX OPTaHU3MOB

7 kiaacc

Ne 11/t

Tema Conepxanue

[leneBas ycTaHOBKa

Ko-BO
4acoB

OcHOBHBIE BHUIOBI JIESITEILHOCTHA

00ydJaronuxcs Ha
YPOKE/BHEYPOUHOM 3aHITHH

Mcmoabp3oBa

ypoka

- HUE 000pYyI0-
BaHUE

2 . CtpoeHue Tena >KMBOTHBIX (2 1)




CUMMCTPHH KXKHUBOTHOTO,
MX CBA3b C o6pa30M
PKU3HH.

14 CHUCTEM
OpraHnu3ma.
OnuceBaTh B3aMMOCBS3b O6p338
PKH3HU JKHBOTHOTO n THUIIA

OpraHoB JJIA

CUMMCTPUHU TECJIA.

Kitetka Kiretka BbIABUTE CXOICTBO CpaBHUBAThH KJIETKU )KMBOTHBIX U [MHKpPOCKOII
Hayka nurosorus. I8 paznuuune B pacTeHUid. 1 bpoBoii,
CTpoeHHe  KHBOTHOH [CTPOCHHH JKHBOTHOI Ha3biBaTh KJIETOYHBIE CTPYKTYpPbI MUKPOIIPEIIApaThI.
KICTKH: pasMepsl M| g PACTHTENBHOf PKHBOTHOM KJIETKH.
bopMmBL KIETOUHBIE | reroK /lenatb BBIBOIBI O NpUAHAX
CTPYKTYpBI, HX POJb B pasii4Ks 1 CXOJICTBA XKUBOTHOU
PKU3HEIEATEILHOCTH U PACTUTEJIBHOU KIIETOK.
KJTETKH. 'YcraHnaBiuBaTh B3aUMOCBSI3b
CXO0JICTBO " CTPOCHMS JKMBOTHOM KIIETKH C
paznu4us CTpPOEHUS TATIOM ITHTaHH
LKMBOTHOH W YMmenue paboraThb C
[PACTUTEIIBHOM KIIETOK 1abOpaToOpHBIM  000PYIOBaHHEM,
YBEJIMYUTENbHBIMU PUOOpaMH.
Tkanu, opranel u|I'kaHu, Oprassl u3yunth TKaHU: HassiBaTh THIIBI TKaHel [MHKpocKon
CHUCTEMEI OPraHOB CUCTCMBI OPraHOB PIIUTECIUATIBHEIC, PKHBOTHBIX. VYcranaBanBaTh HH(l)pOBOfI,
TKaHH: SIUTENHATBHBIC, o qMHUTENBHBIE, B3aUMOCBSI3b CTPOCHHUS TKaHEW C MHKPOIpPENapaThl
COCIMHUTEIILHBIC, MBIILICUHBIC, 1%0.¢ (bYHKHI/ISIMI/I. XapaKTemeBaTb
MBILICUHBIE, HEPBHBIC, [epRHbIC, X OpraHibl W CHCTEMBI OpraHOB
150:¢ XapaKTePHBIC [xapaKTepHBIC ﬁHBOTHHX'
npusHaky.  Oprasbl ¥ ppspaki. PHBOJITH HPUMCPDI
B3aMMOCBSI3U CUCTEM OpPraHOB B
CHCTEMB OpraHoB, OpraHusme. Bricka3biBath
OCOOCHHOCTH CTPOCHHS NPEIIONIOKEHHS O TOCIEICTBUIX
i Qynkumit.  Tumer HapYLIECHUs B3aUMOCBSA3U OPraHoB

3 . lMoauapctso [pocreitmue, nnn OgHOKIETOUHBIE (4 U)




Oo6mas Cpena oburanus, Jlatpb o01ryro BrIsBIISATH XapakTepHbie  |MUKPOCKOI
XapaKTCPUCTHKA BHEIIIHEE CTPOCHHE. XapaKTEPUCTUKY [IPU3HAKHA noauapcrsa  [U(ppPOBOIA,
[101LapcTBa CrpoeHue u [Ipocreifimmm Ha [Ipocrenmmue, WM |[MUKpOIIpEenaparsl
o 9
[Ipocreiimme. Tun KH3HEIEATEIbHOCTD npimMepe Tumna OHOKJIETOYHBIE, Tuna  |(ameba)
Capko10BbIE u CapKOJ0BbIE U KI'YTUKOHOCLIBI.
CapKOJIOBBIX Ha CapKo10KTyTUKOBBIE .
PKTYTUKOHOCLIBL. 56 PacriozHaBath  mpeacTaBUTENEH
pPUM MEOBI-TIPO-
Kiacc pHMEpe ame po Kjacca CapkosioBbie Ha
Capkoi0BbIe res. PasnooOpasne MHUKpOTIpENaparax,  pHCYHKaXx,
CapKOZIOBBIX ¢dotorpadusax.  YcraHaBiuBaTh
B3alIMOCBSI3b CTpOECHUS U
(GyHKIMI OpraHu3Ma Ha Ipumepe
aMEOBI-TIpOTEs!.
O00CHOBBIBaTh POJIb MPOCTEHIINX
B SKOCHCTEMax
YMmenue paboTaTh c
TabopaTOPHBIM 00OPYIOBAHHEM,
YBEJIMYUTENIbHBIMU PpUOOpaMHu.
Tun CapkonoBeie u (Cpena obutanus, [Ha npuMepe XapakTepru3oBaTh cpeny oOuTanus [MHUKpPOCKOI
KTy THKOHOCLIBL. cTpoeHue U DPBIVIEHBl  3€JECHOM PKTYTHKOHOCIIEB. nrdposoi,
Knacc [IepeIBIDKCHUC Ha [MOKa3aTh YcranaBnuBarth B3aMMOCBS3b [MUKPOIIPENapaThl.
PKTyTHKOHOCIIBI HpHMepe SBIJIEHEI B3AIIMOCRSI3E XapakTepa NHUTAHUS W YCIOBHI [(3BIVICHA 3€JI€Has)
. CpEIIbL.
3eNEHOI. XapakTep CTpOeHHS u
O60CHOBBIBATH BBIBO/JI 0
MUTAHUS, ero [xapaxtepa
MPOMEXYTOUYHOM  TOJIOKEHUU
3aBUCHUMOCTD OT |MHUTAHUSA oT SBIICHEL 3CIIEHOIL
yCJIOBHAH CpCabl. yCJIOBHM [IpuBOIUTH JI0OKa3aTeIbCTBa
JIbIxaHue, BBIJACIIEHUE OKpYKarolen 0oJiee CIIOKHOW OpraHu3aIu
17§ pPa3MHOKEHHUE. ([CPEIIbI. KOJIOHUATBHBIX bopm

CoueTaHue MNPU3HAKOB
PKUBOTHOTO M PACTEHUs
Yy OBIVIEHBI 3€JIEHOM.
PasHoobpaszue
PKTYTUKOHOCIIEB

PKTYTUKOBBIX.
PaCKpBIBaTB POJIb XKTYTHKOHOCIICB
B OKOCHUCTCMaAx




OpraHu3allui B
CpaBHCHHHU C

[MPOCTEUILINMU

MPOCTEHILINMHU.

CJI0’KHOM OpraHU3allii B CPAaBHEHUU
C MMPOCTEUILIUMU

Tun Undyzopun Cpena oOuTaHus, [YCTaHOBHTH 1 BbIsBIATE XapakTepHble NpU3HAKU [MHKPOCKOI

CTpOCHUE U [xapaKTepHble IIPU3HAKH tuna Uudyszopuu. dpoBoi,

MepeBIKEHUE Ha tyna Ungysopun u [TpuBOIUTH PUMEPBI U |[MHKpOIpernapaTsl

nmpumepe uHDy30pHH- TOKA3aTh yepThi XapaKTEePU30BaTh 4epThl  (MHGY30pus)

Ty(eTbKH. CBs13b YCIIO)KHCHHUS OpraHu3aluu

YCTIOKHEHHSI CTPOCHHS Y CHOIKHCHHA B MHPY30pUld 10  CpaBHEHHIO C

MHPY30pHii ¢ [ICTOUHOM CTPOCHUH. PKIYTUKOHOCLIAMHU. Habmronars

mporeccaMmu 170'¢ MPOCTEUIINX 1101 MUKPOCKOTIOM.

PKI3HEIESTEIbHOCTH. DUKCHPOBATH PE3YIBTATHI

PasHooOpaszue HaOI0ICHUI.

MHDY30pUi. O600mary uX, JAenaTb BbBIBOJBI.

CoOmroaTh TIpaBWiIa TIOBEACHHS B

UlaGopaTopnas pabota KaOuHeTe, oOpareHus c

Ne 1 1a00paTOPHEIM 000PYIOBAHUEM

«CTpoeHue u

repeIBUKEHUE

MH(Yy30pUn-

Ty(hETbKI»

4 . TlonapcTBo MHOTOKIIETOUHBIE (2 )

Tun O6mras O01IKEe YepTHI M3y4uTh CTpOEHUE U 1 OnuceIBaTh OCHOBHBIE TPU3HAKU Mukpockor
XapaKTepUCTUKa cTpoeHus. ['uapa — PKU3HEIESTEIbHOCTD Moa1apcTBa MHOTOKIIETOYHBIE. 1 (pPOBOH,
MHOTO- 0IMHOYHBIH MOJIHIL KUILIEYHOIIOJIOCTHBIX Ha Ha3zbiBaTh npeacTaBuTeneil TUa MUKpOTMpernaparhbl
KIIETOYHBIX Cpena oburtanus, rpuMepe KHUIIEYHOIOJIOCTHBIX. (BHYTpEeHHEe
PKUBOTHBIX. THI BHEIITHEE Y BHYTPEHHEE [HJIPbI, BBIICIUTD Briaenste oOlIye YepThl CTPOCHUSA.  [CTPOCHUE
Kumeyno- CTpOCHHUE. OCHOBHBIE YePThI OOBACHATH Ha IPUMEpE HAINYHE CUIPBI)
[OJIOCTHBIE. OcobenHoctu [YCIIOKHEHUS ITy4eBO CUMMETPHH Y
CtpoeHue u PKU3HE/IEATENIbHOCTH,  OpPraHU3aliy 1o KUIIEYHOTIOJIOCTHBIX.
PKH3HE/IeATENIbHOCTh [YPOBEHB CPaBHEHUIO C XapakTepHu30BaTh MpU3HAKU OoJiee

5 . Tunst [Tnockue yepBu, Kpyrisie yepsu, KonbuaTsie uepsu (5 1)




NPUPOAE U 3HAYEHUE
JUIS YeJIOBEKa.

cpene oOuTaHwusl.

Tun Konpuareie Mecta oOuTanus, N3y4unth ocobeHHOCTH 1 HaspiBath uepThl Oosiee BbICOKOH |[{udposoii
uepBu. OOmas CTpPOEHUE U [YCII0KHEHHUS OpraHu3aluyi KOJbYaThIX YepBei 1Mo |[MHKpOCKOTL,
XapaKTepUCTHKA. PKI3HEIEATEIbHOCTh B CTPOCHMM KOJIbYATBIX CPaBHEHMIO C KPYTJIBIMHU. mabopaTopHOE
Kiacc CHUCTEM BHYTPEHHHUX gepBell  kak  Ooiee Pacnio3naBarb IIPEJACTaBUTENEN |000pyIOBaHHE.
MHOTrOIETUHKOBBIE (OPraHOB. Y POBHH BBICOKOOPIraHU30BaHHOMN K1acca Ha PHCYHKax, (GOTOrpadusix. DnexTpoHHbBIE
HepBH OPraHU3alui OPraHOB  |pyipl 10 CpaBHEHUIO XapakTepu30BaTh Y€PThl YCIOKHEHUS a6 rpipI
IYBCTB o - - CTpOCHUS CHCTEM BHYTPEHHUX
CBOOOJHOKUBYIIINX OpraHoB.
. KPYTJIBIMHA YEPBSMHU.
KOJBYATBIX YepBeH W DopmynmupoBaTh BBIBOJ 00 YpOBHE
[apasuTHIECKNX CTPOCHMS OPraHOB YyBCTB
KpYTJIBIX YEpBEH
UlaGopaTopnast pabota
No 2
«BHeniHee cTpoeHHe
ITOXKIEBOTO  YepBs,
ero mepeaBUKEeHUE,
pa3apaKMMOCTbY.
UlaGopaTopnast pabota
Ne 3
(110 YCMOTpPEHHIO
YIUTEIIs)
«BHyTpenHee cTpoeHue
ITOKJIEBOTO YEPBSI».
6 . Tunm Mosuttocku (4 9)
Kiace Cpena oburtanus, | U3yuutsb 1 Paznuuate u OIpENEATh udposoit
JIBycTBOpUYATHIE BHEIIIHEE CTPOEHHE Ha | OCOOEHHOCTH ABYCTBOPYATBIX MOJUIIOCKOB Ha MHUKPOCKOIIL,
MOJITIOCKH npumepe  0e33yOKu. | CTpOCHUS Kiacca pucyHkax, (bororpadusx, maboparopHoe
Crpoenne u ¢pyHkuuu | JIBycTBOpYaThie HATYpabHBIX 06bEKTaX. o0opyJoBaHue.
OOBsACHATH B3aUMOCBS3b 0OOpasa
CHUCTEM BHYTPEHHMX | MOJUTIOCKH . Brnaxxueie
KHU3HU U O0COOEHHOCTEH CTpOeHHUs
OpraHoB. npernaparsl,
JIBYCTBOPYATHIX MOJIJTFOCKOB.
Ocob6enHoctu KOJUIEKIIH
XapakTepus3oBaTh 4epThI
Pa3MHOXKEHHS u pPaKoBHH
IPUCIOCOOIEHHOCTH MOJUTIOCKOB K
pasButud. Ponp B




JlaGopaTtopHass  pabora DopMynTupoBaTh BBIBOJ O POJHU MOJUTFOCKOB.
Ne 4 NIBYCTBOPYATHIX  MOJUTIOCKOB B |[DJEKTPOHHBIE
«BremHee  crpoeHne BOJHBIX DKOCHUCTEMAaX, B JKU3HHU [TaOJIALIBI
PaKOBHH eOBEKa. VcTaHaBmBarh
[IPCCHOBOTHBIX " CXOJICTBO WM Pa3jIMuMsi B CTPOECHHUU
MOPCKHX MOJITTFOCKOB» pakoBuH MOJUTIOCKOB. CoOJrOIaTh
npaBwia paboTbl B  KaOWHETe,
oOpamieHuss ¢ 1a00paTOPHBIM
000pyTI0BaHHEM
7 . Tun Ynenucronorue (7 1)

9 |Knacc Hacekombie |O6mas BbISIBUTE OCHOBHBIE 1 BbISBISATE XapakTepHble npu3Haku |['epOapHbIi
XapaKTepUCTHKA, XapaKTEepHbIE HACEKOMBIX, OIMHCHIBATh WX MpPH |[MaTepual —
0COOCHHOCTH [pU3HAKU BLITIOJTHEHUH 1a00paTOPHOM  |CTPOEHUE
BHCIIHCTO  CTPOCHMA. 15 cokombIx paboTHI. YcTaHaBnmMBaTh |[HaCEKOMOTO
Pa3nooOpa3ue poTOBBIX

B3alMOCBSI3b BHYTPEHHET0
opranoB. CtpoeHue u
byHKIIH CHCTEM CTpOEHUs u IPOLIECCOB
BHYTPEHHUX OpraHOB. PKU3HEJESATEIbHOCTH HACEKOMBIX.
PasMHOKCHHE. Hab6mronats, (buKCUpOBaTh
Ha60paT0pHa;{ pa60Ta [PE€3yIbTaThl HaOJIIOIeHUH, HenaTh
Ne 5 BbIBObI.  CoOmromaTe  mpaBuiia
«BHelIHee CTpOCHUE paboTHl B KaOMHETE, 0OpaIleHUs C
HACECKOMOTO mabopaTopHBIM 000PYI0OBAaHUEM
10 | Tumsl pa3BUTHS Pa3zButne ¢ HenonHeiM | M3yuuth THIIBI 1 XapakTepu30BaTh TUIBI pa3BuTus | ['epOapHbIit
HACEKOMBIX IIpEBPaICHUEM. pa3sBUTHUS H4aCCKOMBIX. MaTepHal
I'pynnbel  HaCEKOMBIX. | HACEKOMBIX OOBsCHATH UPAHOUIBL | gy
Pa3ButHe ¢ TOTHBIM K1acCHUKALMI HACEKOMBIX. pa3BUTHS
YcranasiuBath
MIpEeBpaILEHUEM. HACEKOMBIX
CHCTEMaTHUYECKYIO
['pynmbl  HACEKOMBIX.
MPUHAUIKHOCTh ~ HACEKOMBIX.

Ponp kaxkgon cramun
pa3BUTHUS HACEKOMBIX

BrIsSBISITH pasiiniua B pa3BUTUU
HaCCKOMBIX C ITIOJIHBIM n
HCIIOJIHBIM IMPCBPAIICHUEM




8 . Tun Xopnaoseie. becuepennrie . Hagkmacc Priosl (6 1)

11 [Hanknacc PeiObL. OcobenHoctu M3yauTh 1 XapakTepu3oBaTh OCOOCHHOCTH |BiiaxkHble
OoOmas BHCIITHECT O CTPOCHHUSA, |0cOOECHHOCTH BHCIIHCIO CTPOCHUS pI)I6 B CBSI3M  ImpenapatTsl
XapaKTEePUCTHKA, CBA3AHHBIC C |BHemIHErO CTPOEHMUS, CO Cpelon 06HT?HH’L «PBIOBI»
BHelHee CTpOCHIe 0OHUTaHUEM B BOJIE. CRS3AHHBIC C OcBauBath MPUEMBI PabOTHI C

Crpoenne u (QyHKIUU OTIPEICIIUTEIICM KUBOTHBIX.
. 00UTaHUEM B BOJIE.
KoHeYHOCTeH. OpraHsl BrIsSBIIATH YEePTHI
OOKOBOM JIMHWH, [PUCTIOCOOIEHHOCTH
OpraHbl ciryxa, BHYTPEHHETO CTPOCHUS PBIO K
[PaBHOBECHS. OOHUTaHUIO B BOJIC.
HaoOironars u OIINCHIBATH
JlaGoparopnas paboTa BHCILIHCC CTpPOCHHC 1
Ne 6 0COOCHHOCTH MEPEIBUIKEHUS PHIO
B X BBITIOJTHEHUS
«BHelIHee cTpoeHue u onev OJIHE
mabopaTopHON PabOTHI.
0COOEHHOCTH
CobutoiaTh MpaBuiia OBEICHUS B
repeBUKEHUS PHIObI»
KaOUHETE, oOpareHus C
mabopaToOPHBIM 000PYI0BAHUEM

12 | Buyrpennee OnopHo-nBurarensHas | M3yuuTh BHYTpEHHEE 1 YcTraHaBiuBaTh B3aMMOCBS3b | Braxkabie
CTPOEHUE pBI6 cucrema. Ckener CTpOECHUE pBI6I->I. CTPOCHHUA  OTACJIBHBIX JacTen npernaparsl

HEMapHbIX U MapHBIX ckesera pbI0 M X (QYHKIIHMA. «PLIGED.
wiaBHuKoB.  Ckener BBISBISITS  XapakTepHBIC HYEPTBL | 1o elb —
TOJIOBBI, CKEJET Kalp. CTPOCHMSA CHCTEM BHYTPEHHHX | .
Ocobennoctu OpraHoB. 5

. BIOBI
cTpoeHus: u (QyHKIUH CpaBHuBath ocobennoctu | P
CUCTEM  BHYTPEHHUX CTpoeHusl U QYHKIHI BHYTPEHHUX

opranos. Yeptsl 6osee
BBICOKOTO YPOBHS
OpraHu3aiui psi0 1O
CpaBHEHUIO C
JaHLETHUKOM.
JlaGopatopHas paboTa
Ne 7

(1o ycMoTpeHuIo
YUUTEIS)

OPraHoOB pbIO U JTAHLETHUKA.
XapakTepHu30BaTh 4ePThI
YCIIOKHEHHsI OpraHu3aluu pelo




«BHyTpeHHee cTpoeHue
[PBIOBD)

9 . Knacc 3emHoBoHBIE, MM AMbuOHH (4 1)

13 (Crpoenne u [XapakTepHble 4epTbl [M3y4uTh YEPTHI 1  |YcranaBnuBaTh  B3aUMOCBSA3b [BiakHbBIE TpenapaThbl
eaTeIbHOCTD CTPOCHU CUCTEM  cTpoeHust CHUCTEM CTPOCHHUsI OPraHoOB M CHCTCM |(3eMHOBOJHEIC)
BHYTPEHHHX BHYTPEHHHX OPraHOB |pyyvrnennnx OpraHoB ¢ HX GYHKIUAMA |
OpraHoB 3EMHOBO/IHBIX 0 | oranos cpenoit oouranusi. CpaBHUBATB,

CpPaBHEHMIO c 0000maTh  MHPOpPMALMIO O
36MHOBOHBIX BEMHOBOHBIX 1o
KOCTHBIMH ~ pbIOamu. CTPOEHUHN BHYTPEHHUX OpraHOB
CpaBHEHUIO c o
CXOZACTBO  CTpOEHUS ampubuii u  pudO, nenartb
BHYTPEHHHX oOpraHop [KOCTHBIMH phibaMu BBIBOJIBI.
3€MHOBOHBIX Onpenenstb  4yepTl  Oojee
1 pbIO BBICOKOI OpraHM3aln
3€MHOBOJHBIX 110 CPaBHEHHIO C
pbrIOamMu
10 . Knacc Ipecmbikaronuecs, uinu Pentunuu (4 1)

14 |Buyrpennee CxonctBo U paznuuus M3yduuthb YepThI 1  |YcranaBnuBaTh B3aMMOCBS3b  [BiakHbIC mpenaparhbl
CTpPOCHUE U [CTPOCHUS CHACTEM [CTPOECHHUS CHUCTEM CTPOCHHUA BHYTPCHHUX  [IpecMbIkaromuecs»
PKH3HEIEATEILHOCT [BHYTPEHHUX  OPraHOB [BHYTPEHHUX Opratos 1 CHCTCM  OpraHos
[IPECMBIKAIOMIUXCST  [IPECMBIKAIOIIUXCA U {OPraHoB, penTHinil, ux QyHKuuit n

Cpelbl OOUTAaHMUSL.
3eMHO- BOJHBIX. UepThl [MPECMBIKAIOIIMXCS
5 BEISBIATH YepThI Oonee
MPUCTIOCOOJICHHOCTH |10  CPaBHEHHUIO C B EICOKOI OpraHM3aIMH
MIPECMBIKAIOIIUXCA K BEMHOBOIHBIMHU. PeCMBIKAIOTIIXCS o
PKM3HU Ha CyIIC. CPAaBHEHUIO C 3EMHOBOJIHBIMH.
Pa3smHOXeHne u XapakTepu3oBaTh  MPOLECCHI
[pa3BUTHE. Pa3MHOXXEHMsI U Pa3BUTUA
B3aBHCHMOCTH TOIOBOTO IeTEHBIIICH y
PKU3HEHHOTO IMKJIAa OT IMTPECMBIKAFOIIAXCA.
TeMTepaTypHBIX lcrionp30BaTh
yCIToBHil MH(OPMAIMOHHBIE pecypcsl
ISl TIOATOTOBKU TPE3EHTALUU
[IPOEKTa 0 r0JI0BOM

PKU3HCHHOM IIMKIIC peHTHHHﬁ,




3a00T€E O IIOTOMCTBE

11 . Knacc Ituter (9 9)

15

OO6mas
XapaKTepUCTUKA
KJacca.

Buemnee crpoeHne

IITHUL]

B3aMOCBSI3b BHEINTHETO
CTPOCHHS u
MPUCIIOCOOIEHHOCTH
NTUIl K TOJIETY. THIbI
MeppeB M MX (PYHKIUU.
Ueptel cxomcTtBa W
pa3Iuuus MMOKPOBOB
MTUI] U PENTUITUH.

JlaGoparopnas pabota
No 8

«BHelHee cTpoeHue
ntunbl.  CTpoeHue
[EepHEBY

N3yunTh 1

B3alMOCBI3b
BHCIIHEIO CTPOCHUA

151

MPUCTIOCOOICHHOCTH
[ITUL K TTOJETY

XapakTepu3oBaTb  OCOOEHHOCTH
BHEIIIHEr0 CTPOCHMS MTUL[ B CBSI3U
C HX IPHUCIOCOOIIEHHOCTBIO K
nonéty. OOBICHATh CTPOCHHE U
(YHKIMM  TEepheBOro  MOKpOBa
Tesa NTUL. YCTaHaBIUBATh YEPThI
CXOJICTBA M Ppa3IM4Us TOKPOBOB
MTUL] U PEOTHIUHI.

M3yuaThb u OIMCHIBATh
0COOEHHOCTH BHEILIHETO0 CTPOEHMS
OTUIL B XOJ€  BBIMOJIHEHUS
TabopaTopHOit paboTHI.
Cobmtonath mpaBuia pabOThl B
KaOUHETE, oOpateHus c
iTabopaTopHbIM 000PYJ0BAHUEM

Uyueno Ituipi,
[lepbst nTULIBI,
MUKpPOIIpEnapaThl
«Ilepbst TUI




16

OnopHo-aBUTaTENb-
Hasi cUCTeMa ITHI

M3MeHeHHs CTpOEHUS
CKEJIeTa ITULl B CBSA3U C
PHUCIIOCOOTICHHOCTRIO K
nosiéty. OcobeHHOCTH
CTPOEHUSI MYCKYJIaTyphl
1 €€ QyHKIUH.
[IpynunHel cpacTaHus
OT/AEIBHBIX KOCTEN
CKeJeTa MTHUL.

JlaGopaTopnast pabota
Ne 9

«CTpoeHue ckenera
TITHAIIBD)

MN3yunthb
OCcoOEHHOCTH CKeJleTa
[ITHLIBL,
CBSI3aHHEIE C ITOJIETOM.

'YcranaBauBaTh B3aMMOCBS3b
BHEIIIHETO CTPOCHUSI U CTPOCHUS
CKeeTa B CBSI3H c
MPUCTIOCOOJIEHHOCTHIO K MONETY.

XapakTepu3oBaTh  CTPOEHHUE  H
(YHKIMM ~ MBIIIEYHOHM  CHUCTEMBI
IITULI.

I/IsyanL U OIIKMChIBATh CTPOCHUC
CKeJeTa TTHUIBI B TIporecce
BBITIOTHECHHS nabopaTopHOIt
paboTHI.

CoOmromate mpaBmia paboOTHl B
KaOHWHETE, oOpareHus C

i1abopaTOPHBIM 000PYAOBaHUEM

Ckener roiy0s

12 . Knnacc Mnekonuratomue, uinu 3sepu (10 )

17

Buyrpennee
CTpOeHHE
MJIEKOTTUTAIOIIUX

OcoOeHHOCTH
CTPOCHHS OTIOPHO-
IBUTaTEILHOU
CHUCTEMBI. YPOBCHb
OpraHu3aIui HEPBHOM
CHCTEMEI 110
CPaBHEHHUIO C IPYrUMU
[T03BOHOYHBLIMH.
IXapakTepHbIE YePThI
CTPOCHHMS
MUIIEBAPUTEILHON
CHCTEMBI KOIBITHBIX U
CPBI3YHOB.

Y c0KHEHUE CTPOEHUS
U G yHKIMIA
BHYTPEHHHX OPTaHOB.

UlaGopaTopHas padora
Ne 10

«CTpoeHue ckenera
MJIEKOTTUTAIOIIX)

N3y4uTth CKeleT u
BHYTPEHHEE CTPOCHHUE
MJIEKOTTMTAIOLIUX.

OnuceiBaTh XapaKTepHbIE
0COOCHHOCTH CTPOCHUS u
(YHKIIUKA ~ OTIOPHO-BUTATEIIHHOU
CUCTEMbI, HCIOJNb3ysd IPUMEPHI
PKUBOTHBIX pa3HbIX cpen
oOuTaHUSI.

[TpoBoaUTH HAOIIOICHUS u

(bukcupoBaTh UX pe3yNbTaThl B
XOJIe BBIMOJTHEHUS JTaOOpaToOpHOU

paboTHL. XapaxkTepu3oBaTh
OCOOCHHOCTH CTPOCHHSI CHUCTEM
BHYTPEHHUX OpraHoB

MJIEKOITUTAIONIUX IO CPAaBHEHHUIO C
PENTIINAMHU.

ApPryMEHTHPOBAThH BBIBOJBI O
POTPECCUBHOM pa3BUTUH
MJIEKOITUTAIOLIUX.

Cobmtonate mpaBuia pabOTHl B
KaOWHETE, oOpatieHus c
iTabopaTopHbIM 000pYJOBAHUEM

BiaxxHbie
rpernapaTsl
«Kponnky», ckener
MJIEKOTIUTAIOIIET O




8 kiacce

PKCIICPUMCHT.

Ne i/m [leneBast yctanoBka  [Kon-Bo |OCHOBHBIE BUJBI JeATENIbHOCTH [Icrioib30BaHue
Tema Conepxxanue ypoka yacoB  |0Oydaromuxcs Ha 000pyI0BaHUE
YPOKE/BHEYPOUHOM 3aHSTHUHU
1 . Opranusm uesnoBeka. O6mwmit 0630p (5 4acos)

1 [Knerka: crpoenue, [CtpoeHwe opranusma [M3yduts CTpoeHHeE, 1 HaspiBaTh OCHOBHBIC YaCTH KJIIETKH. Mukpockon
XUMHICCKHI HeJIOBeKa: KIETKH, XHUMHUYECKHM COCTaB OnuceBaTh PYHKIIMU OPraHOUIOB. 1 (poBoii,
Cocras n TKaHH, OpTraHbl, [KIETKU TaK XKe OObsicHAT ~ TOHATHE  «pepmenTy. MHUKPONIPETIAPaTHI,
PKH3HEIEATENBHOCTD |cpicTeMbL OpraHoB. |TPOIIECCHI PasiigaTh MpoIECC pocTa W mporecc [1A00paTopHOE

MeTo bt U3YYEHUS PKU3HEICSTEIHBHOCTH Pa3BUTHL. o0opynoBaime
JKHBBIX  OpIAHH3MOB: OnuceIBaTh MPOLECC JIENICHUS KICTKH.
HaGoseHIe, BbinmoyHATE  71a00pAaTOPHBINA  OIIBIT,
HaOMI0JaTh MPOUCXOJAIINE SBICHUS,
M3MCPCHHC, (bukcupoBarthb pe3yabTaThl
PKCIIEPUMCHT. HAOJIOICHUS, I€1aTh BBIBOIBI.
JlaboparopHast pabora CoOmromaTh  mpaBwia  pabOTHl B
Ne 1 «/eiictre KaOuHETE, oOpalieHus c
(pepmeHTa Karanasel Ha mabopaTOPHBIM 000PYIOBAHUEM
[EePOKCHT BOAOPO»

2 [Txanm Ctpoenune opranuzma [(O00OIIUTH u 1 Ornpenensarsb TTOHSTHS: «TKaHb», [MUKpPOCKOI
IEJIOBEKA: KJIETKH, er'Iy'6I/ITL 3HAHUI «CHUHAaIIC», «Heﬁpornnﬂ». LII/ICI)pOBOP'I,
TKAHH, OpraHBl, [yYAIUXCs O PasHbIX HazbIBaTh TUIIBI M BUIBI TKAHEH MHKpOTIpenapaTs!
CHCTeMbI OPraHOB. BUJAX W  THTIOB MO3BOHOYHBIX KUBOTHBIX. TKaHeu
MeTo bl M3Yy4YEeHUs [TKaHEH YelloBeKa Pa3J'II/I?aTB PAsHBIC  BUJIBL - M THIIBI
HBBIX  OpTAHH3MOB: TKaHeI:I. OnuceiBaTb  0COOCHHOCTH
T f— TKaHEl pa3HbIX TUIIOB.

M3MEpPEHNE,




UlaGopaTopHas
pabota Ne 2 «Knerku
154 TKaHU 101,
MUKPOCKOTIOM)

Co0uro1aTh TipaBwiia 0OpaIeHus C
MUKPOCKOTIOM.

CpaBHHMBATh WIIIOCTPAIIMHA B Y4EOHUKE
C HaTypaJIbHBIMHA O6’BCKTaMI/I.
BrpinmonHsaTe HaOMIOACHUE C TMOMOIIBIO
MHUKPOCKOIIa, OIIMCbIBATh PE3YyJIbTAaThI.
CoOmromaTh  mpaBwiia  pabOThl B
KaOuHeTe, oOpallleHus: ¢ 1a00pPaTOPHBIM
000py/TI0BaHHEM

KJIICTKH

2 . OnopHO-BUraTeNnbHas cucTema (8 4acoB)
Ckener. Ctpoenue, (Onopa M IBHKECHHE. M3yunuTe CTpOEHMUE, 1  |Ha3miBarh yacTu ckenera. PaboTa c
COCTaB 1 OnopHoO-ABUTaTeNIbHAs [COCTAB W THIIBI OnuceIBaTh byHKIIIN ckenera. MYJDKOM
coeqUHEHNE KOCTEH. [CUCTEMA. MeTtoabl (cOenUHEHNUS KOCTEH OnuceiBaTh  CTPOCHHE  TPYyOUATHIX «Ckener
JlaGopaTopHas M3ydeHHs KHBBIX KOCTEH 1 CTPOCHHE CYCTaBa. [CTOBCKAY,
lmabopaTopHOE
paGoTa Ne 3 OpraHH3MOB: PackppiBaTh 3HA4Y€HUE HAJAKOCTHUIIBI, 060p§’HOBI;HHC
«CTpocHue HaO0IeHHE, Xpsillla, CYCTaBHOH CyMKH, Iy04aToro U1 TPOBICHU
KOCTHOI TKAHID M3MepeHHe, BEIIECTBA, KOCTHOMO3IOBOM TOJIOCTH, HErTon
PKENTOTO KOCTHOTrO Mo3ra. OOBICHATH )
UTaGoparopnas BKCIIEPUMEHT JIIEKTPOHHbIE
3HAUYCHHE COCTAaBHBIX KOMIIOHEHTOB
paborta Ne 4 . B TaOIUIBI U
«COCTaB KOCTei KOCTHOM TKaHH. BUIOJHATD |
TabopaTOPHBIC OMBITHI, PUKCUPOBATH.
Ckener rojioBel 1 [CKelleT  TONOBBI U |MI3y4uTh CTpOCHHE U 1 OnucelBaTh ¢ IMOMOIIILIO Pabora ¢
TYJIOBUILA TYJIOBHUIIIA. Ckenet 0COOEHHOCTHU CKeJIeTa HJIIOCTpallun B y‘Ie6HI/IKe MYJISTKOM
KOHEYHOCTEH. FOJOBBI U TYIOBHILA cTpoeHue uepena. Ha3zpiBath 0T/1€51bI «Cxkenet
CtpoeHue CKeneTa [MO3BOHOYHHKA 1 YaCTHU ITO3BOHKA. UEJIOBEKAY
MOSsICOB KOHe‘{HOCTeI}'I, PaCKpBIBaTL 3HaYeHHNE YacTeN MO3BOHKA. 3J’ICKTp0HHBIe
Ber' Heﬁ u HI/I)KHCﬁ O6’BHCHHTB CBi3b MC)K,Z[y CTpOCHI/IeM n Ta6_]'H/II_U>I u
KOHEUYHOCTEH (GyHKIMSIME TTO3BOHOYHUKA, TPYIHON [My1akaThl




OIMOPHO-/IBUTATEIBLHO N
CHCTEMBI

nHpopMaIlMi0 O TpaBMax OIOPHO-
IBUTATENILHOM CHUCTEMbl U Tpuémax
OKazaHHsd TIepBOMl MOMOIIM B XOJe
pa3paboTku u OCYILIECTBIICHUS
rogoBoro mnpoekta «Kypcbel mnepBoi
MOMOIIH JIIS INKOJIBHUKOBY

Ckenet Ckener koHeuHocTel [M3yuuTh cTpoeHue HasbiBath 4acTu cBOOOHBIX [PaboTa ¢
KOHEYHOCTEHN Ctpoenue CKEJIeTa [CKEJIETA MOSICOB U KOHEYHOCTEH U I105ICOB KOHCYHOCTCH.  MYIISHKOM
[1.p [I0SICOB  KOHEYHOCTEH, [CBOOOMHBIX OnuceIBaTh € MOMOIIBIO WLTFOCTpanuil  [(«Ckener
BEpX- HEd W HUKHEH [KOHEYHOCTEH B y4eOHHMKE  CTpOeHHE  CKenera [1C7IOBEK»
KOHEUTHOCTEIA. KOHEYHOCTeH. PackpbeiBaTh npHUUYuHY DICKTPOHHBIC
«WccreioBanme pa3nuuusd B CTPOCHHMH II0ACAa HIKHUX TaOIHIIBI 1
CTPOCHHUSI  ILICUCBOTO KOHEYHOCTEH y MYXYMH W KCHIUH. [IaKaThI
OSICa» BbIsBIATE  OCOOEHHOCTH  CTPOCHHS
CKelleTa  KOHEYHOCTEM B XOJe
Ha0JIIOICHHS HATypaIbHBIX 00BEKTOB
[TepBast moMonb Ornopa 1 IBMKEHHUE. MN3y4anTh TIPUEMBI OrnpenenaTh MOHATHA: «pacTshKeHue», [Pabora ¢
Ipu TpaBMax: OnopHo- JBUTaTEIbHAs nepBoﬁ IIOMOIIIM B «KBBIBUX», KIIEPEIOM». Haseiats MYJISKOM
PaCTSHKEHUH cucrema. 3aBHCUMOCTH OT BHJA TIPUSHAKH  PA3IMIHBIX  BHJIOB TPABM «Ckener
CBA30K,  BhIBHXaX |[[IpodbuiakTHKa TPABMBL. CYCTaBOB M KOCTEH. OnucelBaTh  [U€IOBEKa»
CycTaBos, rpasMaTsma. Tlepsas MpUEMBI  TIEPBOM  MOMOIIM B [DIIEKTPOHHbIE
. 3aBUCUMOCTH OT BUJIa TPABMBI. TaGIUIBI 1
[epenoMax KOCTed [[TOMOILb IPU TpaBMax AHaTH3MpOBATE " 0GOBIATE |1 racarer




(bu3uUecKuX Harpy3oK

MBbI111BI Onopa u IBUKEHUE. PackpbITh CBS3b PackppiBaTh  CBsI3b  (QyHKIMH U [MHUKPOCKOI
OHOpHO'I[BI/IFaTeHBHaH (bYHK]_H/H/I u CTPOCHUA Ha npumMepe pastqm"I I_[I/I(l)pOBOI\/JI,
CrcTeMA. MeTobl [CTPOCHHS, a TaKKe MEXIy TJHAJKAMH UM  CKEJIETHBIMH |MHKPOIIPEIapaThl
M3y4YeHUs KUBBIX [Pa3IMUUN MEXTY MBILIAMH, MHUMITICCKIMH " .

PKEeBATEJIbHBIMU MBIIIIAMHU. MBITIICYHO N
OpraHU3MOB: rIaKUMU u .
OmnuchIBaTh C MOMOIIBIO WUTFOCTPALMH  [TKaHHU.
HaOJII0ICHHE, CKEJIETHBIMH N
B yqe6H1/1Ke CTPOCHHC CKCJICTHOU BHeKTpQHHI,Ie
M3MEpeHue, MBIIIIIIAMU YeJIOBEKA.
MBIIIIIHI. TaOJIUIIBI
DKCIIEPUMEHT. .
0 5 OnuceiBaTh YCIOBUS HOPMaJIbHOM
paxTiieckai padota. PabOTHI CKENETHBIX MBIIIIII.
«H3yyeHue HaspiBaTe OCHOBHBIE TPYIIIBI MBIIIIII.
PACIIOJIOKEHNA MBI PackpeiBaTh  NPUHIUMI  KPEIJIEHUS
[OJIOBBD» CKEJIETHBIX MBI Pa3HBIX dYacTeHl
Tena.
BoISABISITE 0COOEHHOCTH
[PaCIOJIOKEHUS MHMHYECKUX u
PKEBATEJIbHBIX MBIIIII] B xoJie
HaOJIIOICHHS HATypaIbHBIX 0OBEKTOB

PaGoTa MbIIIL Onopa u 1BUKEHUE OOBACHUTD MEXaHU3M Ornpenensarsb MIOHATHUSA «mpipl- [[udposas
OnopHo-nBUraTeNbHasl [paboThl MBI U QHTAarOHHUCTBI», «MBIIIIIBI- [Ta0OpaTOpHs MO
cucrema. Meroas! [TpUYHHBI CUHEPTUCTB». OOBACHATH  yCcIOBUS (DU3UOIOTHH
M3y4eHUs JKUBBIX [HACTYIICHUS ONTUMAIbHOU paboTsI MBIIIL. ((JaTYUK CUIIOMED)
OpPraHru3MOB: yromsenusi. CpaBHUTH OnuceiBaTh J1Ba BUAa PabOThI MBIIIIII.

HaOI0ICHUE, TUHAMUYECKYIO u OOBACHATL TPUYUHBI  HACTYIJICHUS
M3MEpEHUE, CTaTHMYECKYI0 paboTy YTOMJICHMSI MBIl W  CPaBHUBATH
BKCIIEPUMEHT MBIIIILI. ITMTHAMHYECKYIO M CTaTHYECKYIO paboTy
MBIIIIL] no 3TOMY MIPU3HAKY.
DopMynupoBaTh IpaBUjia TUTHEHBI

3 . KpoBb u kpoBooOpartenue (9 yacos)




pe3yibTaThl HAOIOJCHHM, JIeJIaTh
BBIBO/IbI.

CobOmoaTh mpaBuia paboTHl B
KaOHHETE, oOpareHus C
TabopaTOPHBIM 000PYIOBaHUEM

BayTpeHHss Tpanciopt  BewecTs. [M3y4uTh OnpenensaTb MOHATHS:  «TrOMeocTasy, MHUKpOCKoI
cpena. 3HaueHue |BHYTpEHHsA cpella BHYTPEHHIOIO Cpeny «(OPMEHHBIC IEMEHTBI KPOBI, HpoBoi,
KDOBH M €€ COCTAB  OpraHu3Ma, 3HAYeHHe (OpraHh3Ma 4esloBeKa, «I1J1a3Ma», «AHTUTE€H», «AHTUTEIO».  MHUKPOIPEHapaThl
eé IIOCTOSTHCTBA. €€ CTPOEHHE, COCTAB OOBACHATE CBA3L MEXNY TKAHEBOW
KpoBeHoCHas W 1 QyHKLHH. PKUIKOCTBIO, JTUM(OH © TUIa3Moit
IMdaTHaecKas KpoBU B opraHusMe. OIuChIBaTh
crctemst. Kposs. ¢bynkuuu kposu. HasbiBaTh QyHKIIMU
Mimda. MeTo b1 DPUTPOLIUTOB, TPOMOOLIUTOB,
M3ydeHUs KHUBBIX JIEHKOIINTOB.
OpraHU3MOB:
HAOJIIOICHHE,
M3MepeHue,
PKCIIEPUMEHT. OrnuceiBaTh BKJIAJ PYCCKOM HAyKU B
JlaGopaTopHast pabota [Pa3BUTHE MEAUIIMHEI.
Ne 5  «CpaBHeHHe OnuceIBaTh c MOMOUIBIO
KpOBH  uenoBeKa ¢ HHH}OCTpaHH.I?'I B yu4eOHUKE
KPOBLED JIATYIIKI nporecc CBEPTHIBAHUS KpPOBU U
(harouTos.
BbInoaHATh nabopaTopHbIe
HaOIr01eHUS c HIOMOILIBIO
MUKPOCKOTIA, (buKcupoBathb




10 |[IBmwxenue kpoBu 1o [IpaHcnopr  BewecTB. |[M3y4uTh HPUUHHBI OnuceiBaTh € ITOMOUIBIO [{udposas

cocyiam. KpoBeHocHas U [IBUKEHHMS  KPOBU WUTIOCTpalliii B yuyeOHHKE maboparopust
muMQaTnyeckas [0 cocyzam. CTpOEHHUE cepJla M Ipolecc 1o
CUCTEMBI. Kpossnoe CEepACUYHBIX COKpalICHUH. (buznonIoruu
TaBJICHUE U IYJbC. CpaBHUBATH BUEI (maTuuk
MeTo sl U3y4YEHHUS KPOBEHOCHBIX COCYJIOB MEXIY UCC)
PKUBBIX  OpPraHU3MOB: co0oil. OnuceiBaTh CTPOEHUE
HaOII0ICHHE, KPYroB KPOBOOOPAIIEHUS.
M3MepeHue, [ToHnMarh paznuuue B
OKCIICPUMEHT. VCIIOJIb30BAHNH TIPWJIAraTeIbHOIO
lIpakTideckas — paboTa «apTEpPUAIBHBIN» TPUMEHUTEIBHO
«Omnpenenenne  HCC, K By KDOBU M K COCyJIaM
CKOPOCTH KPOBOTOKa»,
«HccienoBanue
pedaekTopHOTO
MPUTOKa  KpPOBU K
MBIIIILIaM,
BKJIIOUMBIIUMCS B
[padoTy»

11  |Perynsmus pabotel |[KpoBeHOCHas u |M3yuuthb paboty PackpbIBaTh nousitust:  |Ludposas
CepAna U COCYIOB. uMbarnyeckast cepana oT «TPEHUPOBOYHBIN ahdexT», [rabopaTopus
[Mpenynpexnenne  CHCTCMBL. Bpen | pusnuecknx «(YHKIIHOHAIbHAS mpobay», [mo
3a00JIeBaHUN TabaKOKypEHHS. HArpy30K U BIUSHUS «(aBAIIAs IOBSI3KA», KTYTY. buznonoruu
cep/ua U COCy/I0B. MeToas! u3yeHus HETraTHBHBIX

PKUBBIX ~ OPraHU3MOB: (haKTOPOB OOBIACHATD BaXXHOCTb |(apTepHalib-
Ha6J'IIO,Z[eHI/Ie, OKPY)KaIOH.Ieﬁ CpEnbL. CUCTCMATHYCCKHUX (I)I/I3I/I"ICCKI/IX HOT'O
M3MEpeHue, Harpy3ox TUIS HOPMAJIbHOTO |yap iepys)
DKCIIEPUMEHT COCTOsIHMA ~ cepaua.  Pasnuyate
[TpakTudeckas MpU3HAKA  pPa3lUYHBIX  BHJIOB

pabora: KPOBOTECUEHUIA.

«J10Ka3aTeNbCTBO Ananu3upoBaTh U 0000mIaTh

Bpea UHPOpPMALIMIO O TOBPEXKICHUAX
TaGaAKOKYPEHHS» OpraHoB KpPOBEHOCHOW CHCTEMBI U

rpuémax OKa3zaHus IepBOM
[MOMOIIA B XOAE MPOJOJDKEHUS




pa6OTLI Haa TOTOBBIM IIPOCKTOM

«Kypcpl mepBoil moMomuy A
[ITKOJIbHUKOBY
12 |O6o0bmenue mo 'Ykpernnenue 310poBbs. [Bocruranue Paznuuate mnpusHaku  paszauuHbIX[[[udposas
Teme 3 Brusane ¢duznyeckux OepexkHOro BU0B KPOBOTECUEHHUIA. naboparopust
Binsaue [YIPOKHEHHUI Ha |yrHOMICHHS K OrnunceIBaTh c MOMOIIBIO o
r3IgecKx OPraHbl M CHCTEMBI |.poeyy  3510p0BBIO, WJUTFOCTPALMI B }:‘I66HI/IK6 MEPBL  \busomorim
yIpakHeHui ~ Ha |[OPTaHOB. MeTto b1 N OKazaHWsd TIepBOM IOMOIIU B (naranx 9YCC u
Cepreuro- M3Y4EeHUS KHUBBIX | H3YCHIIO 3aBHCHUMOCTH oT BHJIA P DTEPHATHHOTO
. OpraHU3MOB: KPOBOTEUYCHHUSI.
HAOJIIOIEHHE, TpeMeTa. BLimonHATE  OMBIT  —  Gparp [1ABICHNA)
cHCTEMY M3MEPEHHUE, (YHKITMOHATBHYO po0y;
PKCIIEPUMEHT. (bukcupoBarthb pe3yibTaThl;
[IpakTuueckas pabora: [POBOJAMUTH BBIYUCIICHUS W JeJaTh
«DyHKIIMOHAIIbHAS OIICHKY COCTOSIHMSI ~ cepilla IO

CepACYHO-COCYIUCTAs
npobay»

pe3yapTaTaM OIIbITa.

CobOmoaTh mpaBuia paboOTBl B
KaOHHETE, oOpareHus C
1abopaTopHBIM 000PYTOBAHUEM.
AHaIU3UPOBATH Hu 00001aTh
MH(AOPMAILIMI0O O TMOBPEKICHUSIX
OpraHOB KPOBEHOCHOW CHUCTEMBI H
rpuémax OKa3aHus IepBOM
MOMOIIM B XOA€ NPOJOILKECHHS
paboThl HAJI TOTOBBIM MPOEKTOM
«Kypcel mepBoil momomm IS

MIKOJIbHUKOB»




4 . IpixarenpHas cucreMa (5 yacoB)

13 |(Crpoenue nerkux. J/lpixanue. N3yauThb 1 OnuceiBaTh  cTpoeHue  JErkux [[{udposas
[a3000MeH p JlbIXaTeNnbHAS CHCTEMA. cTpoeHHE JIerKHX YETIOBEKA. OOBSACHATD  [TaGopaTopus
lerkux u Tkapgx. || @3000MeH B JIETKHX M |, MEXAHH3M MPEHMYIIECTBA AIbBEOJIAPHOIO |10 5KOJIOIHH

TKaHSIX. MeTombl | o2006mema. CTPOCHUS JETKHX 1O CPABHEHUIO |y
W3YYCHUS HKUBBIX co CTpPOCHUEM JETKUX Y loxuen
OpTaHU3MOB: MPEACTaBUTENCH JPYrUX KJIacCOB

yriaepona,
HaOII0ICHHE, MMO3BOHOYHBIX JKUBOTHBIX.
M3MEPEHHE, PacKpbIBaTh POJIb TeMOTNIOOMHa B [KAC/I0POAa,
PKCIIEPUMEHT. razoo0MeHe. BJTaKHOCTH)
JlaGopaTopHast paboTta BBITIOHATE Ta00pATOPHBIN  OTIBIT,
No 6 «CocraB enaTh  BBIBOJ IO  pe3ysibTaTaM
BJILIXaeMOTO u OTIBITA. CoOmogath  mpaBwiia
BEIIBEIXaeMOTO paboThl B KaOWHETE, OOpaIECHUS C
BO31yXa» mabopaTOPHBIM 000PYI0BAHUEM

14 |/IeixaTenbHbIC Jlpixanue. ChopmupoBath 1 OrnuceIBaTh bynkuun  |[[{udposas

ITBHKEHUS J{prxatenbHas 3HAHUS O MEXaHU3ME nuadpparmel. HaseiBate Oprasel,  |jaGopatopus
cucrema. Bpen |mpIxareiabHBIX y4acTBYIOIINC B npouecce g
TabaKOKypEHUSI. TTBIDKCHUM, ABIXaHHL. . (bU3H0IOTH

BbInomHATE 71a00paTOPHBIA  OMBIT
MeTo1b1 W3Yy4eHUs [pa3BUBaTh IMOHSITHE 9 _ |(maTuuk
i HAa TOTOBOM (MM M3TOTOBICHHOU
PKUBBIX ~ OPraHM3MOB: (KI'a3000MEH. YaCTOTBI
CaMOCTOSITEIHHO) MOJIeJIH,
HaOJII0AcHHE, ITBIXaHHUS )
HAOII0IaTh MPOUCXOISIIIHE
U3MepeHue,
SIBIICHUSI W OIHUCHIBATH IPOLIECCHI
PKCIIEPUMEHT.
BIoxa u Bbioxa. CoOmroaats
JlaGopaTopnast paboTa
mpaBujia paboTel B KaOWHETe,
No 7 «JlpIxarenbHbie p 5
alIeHUS 1a00pPaTOPHBIM
NMBUOKEHHS Perynsanus OHpate ¢ opatop
000pyIOBaHEM
TTBIXQHMUSL.
15 |bone3nu opranoB  [wruena opraHoB [[lo3HakOMHTBCS C 1 PackpbiBaTh MOHATHE <« KHU3HEHHasA[[[upposas
IBIXaHUSA npIXaHus. 3a00JIEBAHUS [0CHOBHBIMU EMKOCTD JIETKUX). J'IaGOpaTopI/I}I
OpraHOB JIbIXaHUSI U UX [BUJAMU OOBACHATH CyThb OMaCHOCTH 110 HKOIOTHH
[IpENYNPEXKICHUE. 3a0oJIeBaHMi 3a00JICBAHH TpUIIIIOM,
NHudekunoHHbIe OPraHoB JIbIXaHUs, TyOEpKyNn€30M  JIETKHMX,  Pakom
NErKKX.

BbISIBUTDH ITYTH




3a00JICBaHUST W MEPHI BapaKEHUS U MEPhI HaswpiBaTh (baxkTophl, |(IaTYMK OKUCH
X MpOQHUIAKTUKHA. [POPHIAKTHKH. CII0COOCTBYIOIINE 3apaXCHUIO  |yriiepoia)
Bpen TabakoKypeHHS. TYOEpKYIEIOM NETKHX. maboparopus
ITpakTHyeckas paboTa: Ha3piBaTh  Mepbl,  CHUIKAIOLIWE o
BEPOSITHOCTh 3apaxKeHus
«Ornpenenenue (buznonIoruu
00JIe3HSIMU, TIEpelaBaeMbIMU Yepe3
PAlbLICHHOCTH BO3/TyX. PackpeiBaTh croco6 (marmK
BO3AYXa» MCIIONb30BaHus  (umrooporpaduu [1ACTOTHI
1T AUArHOCTHUKH  IATOTEHHBIX JIbIXaHUS)
n3MeHeHUH B JErkux. OOBSICHATH
Ba)KHOCTh THTHEHBI ITOMEIIEHUH U
IIBIXaTeIbHONW  THMHACTHKHA IS
3II0POBBS YETIOBEKA.
[TpoBOIUTH OIBIT, (PUKCHPOBATH
pe3yabTaThl M JIENaTh BBIBOJ TIO
pe3ybTaTam OTbITA.
CoOmromaTh mpaBwiIa padbOThl B
KaOUHETE, oOpareHus C
mabopaTOPHBIM 000PYIOBAHUEM
5 . [lumeBapuTenpHas cucreMa . (7 4acoB)
16 [Bnauenume numwm u |[[lutanue. M3yunTh 3HaYEHHE 1 Ornpenensarsb IIOHATHE [JJICKTPOHHBIC
e€ cocTaB [TumeBapenue. 144 CTpOEHHUE «IHUIICBAPCHUC). OHI/ICHBEJTB C \ra0uMIEl U
[TumeBapuTenbHas Pa3IMYHBIX OPTaHOB [IOMOILBIO HITIOCTpalii B Immakatel.
cucTema. MeTozapl [UIIEBAPEHUS. yaeonmKe . CTPOCHHC Iypposas
—— KUBBIX MUEBAPUTEILHON CHCTEMBI. aGopaTopas
HazpiBaTh  (QYHKUIMU — pa3sIUYHBIX
OPraHu3MOB: T ——— 10 SKOJIOTHH
HaOMmoICHAE, HazbIBaTh MecTa BITAJICHUS (naTunk pH)
M3MCPCHHC, MULLIEBAPUTEIBHBIX )Kenés B
PKCIIEPUMEHT. MUIIeBAPUTEIHHBINA TPAKT.
[IpakTnueckas paboTa: BEITIONTHSATE OIBIT, CPABHUBATH
«OrmpeneneHue pe3ynpTaThl  HAOMIOJEHUS  C
MECTOTIOJIOKECHUS OTIMCAaHUEM B YUCOHHKE
CIIIOHHBIX JKEJIC3)




17 [[MumeBapenue B |[IuTanwue. PackpbiBaTh 1 PackpeiBate  (yHKIuH  ciatoHbL.  [[{udpoBas
pOTOBOﬁ IOJIOCTU U HnmeBapeHHe. (bYHK]_H/H/I CIIIOHBI U OnuceIBaTh CTPOCHUC J1a60paT0pI/151
B SKEIYLKE [TuimeBapuTenbHas PKEITyIOYHOTO  COKa PKEIynouHoM creHku. HaselBath |10 skomoruu

cUCTEeMa. MeTo1b1 st nporecca AKTHBHBIC BEIIECTBR, | arqyy pH)
M3Y9ICHUS KUBBIX NMeCTByONME  HA  MHUIICBOM
MUATIICBAPCHHUS.
OpraHU3MOB: KOMOK B JKEITyJIKe, U UX (PYHKIUH.
HAOJI0/ICHUE, BrITIOHATE nabopaTopHbIC
M3MepeHue, OTIBITHI, HAOI0IaTh
DKCIIEPUMEHT. MIPOVCXOJISIINE SBJICHHUS U JCNIATh
UlaGopaTopnast pabota BBIBO/I 110 PE3yJIbTaTam
No 8, 9 «/leticTBue HaOIIOICHUH.
(beMEHTOB CIIFOHBI Ha CoOmoiaTh mpaBuia paboThl B
Kpaxmany, «JlericTtBue KabuHeTe, oOpareHus ¢
(bepMeHTOB 1abopaTopHBIM 000PYI0BaHUEM
PKETYJIOYHOTO COKa Ha
0eITKI
6 . OOMeH BemecTB U dHeprun . Butamunsb ( 3 yacoB)
18 [Hopmsl nuranus ParmonansHOE 'Y cTaHOBUTH 1 OnpenensaTs NOHATHA «OCHOBHOM [[{udpoBas
nmutanue. HOpMBI M RapucuMocTs 00MEHY, «OOIIHi 0OMEH. naGoparopus
PEKUM MUTAHUS. MKy THOOM CpaBHUBATL OPraHU3M B3POCIOTO |;q
MeTo1b1 M3YHCHHS |00y HocTh 12§ pe6eHKa6 N0 MOKASATEMAM oo 1o
: OCHOBHOTO OOMEHa.
PKMBBIX ~ OPPaHM3MOB: |yo-ooon - (naruuK
HaBTIO/ICHTIE, OOBACHATH 3aBHUCUMOCTb MEX]Y
W3MepeHHe HOPMaMit - ITHTaHHA, THIIOM JICSATEIBHOCTH YenoBeka n | ACTOTR
Mpaxticekas padora: uepes OCHOBHBIE HOpPMAMHU THTAHHUSA. ITBIXQHMUS,
OmpeeieHe © |IOHATHA: [TpoBOANTH OLICHUBAHUE HqCC,
X eHII)/I N «OCHOBHOW 0OMEHY, TPEHUPOBAHHOCTH OpraHusmMa ¢ @PTCPHATBHOTO
peHNP «OOIIHH 0OOMEHY. TOMOIIBIO (DYHKIHOHAIBHOM ITaBJICHUS )
Opranu3mMa 1o
N MpoObl, PUKCUPOBATH PE3YAbTATHI
(b YHKIIHOHATTLHOM
W JenaTh BBIBOJ, CpaBHUBAs
mpo6e»

OKCIICPUMCHTAJIBHBIC JaHHBIC C
OTaJIOHHBIMHU

8 . Koxa . (4 yacos)
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[PoJjip KOXKU B
TepPMOPETYJISALIHI

Ponn KOXH B
TepPMOPETYJISLINH.
3akanuBanue. OkazaHue
[IEPBOM IIOMOIIM IIPU
TCIJIOBOM M COJIHCYHOM
lyaapax

PackpsiBaTh  poOJIb 1
KOXKH B
TePMOPETYJISALIUH.

OnuceiBaTh HPUEMBI
[IEPBOM ITOMOIIH TIPH
TEIJIOBOM U
COJIHEUHOM YJape.

KnaccudumupoBath IPUYHHBI
3a00JIeBaHUM KOXKHU.

HaspiBaTh IpU3HAKHU 0KOTA,
0OMOPOKEHHS KOXKH.

OnuceiBaTh MEpbI, IPUMEHSEMBbIE
npyu  OXorax, OOMOPOKEHUSIX.
OnuceiBaTh CUMITOMBI
CTPUTYIIEr0  JIMIIAasi,  YECOTKH.
HasbiBaTh Mepbl  NPOPHIAKTUKH

HHq)eKHHOHHBIX KOXKHBIX
3a0oneBanuil. OnpenesTh NOHATHE
«TEPMOPETYISALUSD. OnuceiBaTh

CBOMCTBA KOH, ITO3BOJISIONINE €M
BBITIOJTHATH ~ (YHKIIMIO  OpraHa
TEPMOPET YIS, PackpriBath
3HAUYCHHE 3aKaJIuBaHUS JUTSL
OpraHusma.

OnuchIBaTh BUABI 3AKATMBAIOIIAX
[POLIEYP.

Ha3piBaTh  NpHU3HAKU  TEIJIOBOIO
yaapa, COJIHEUHOTO yjapa.
OnuceIBaTh PUEMBI MepBOM
[OMOIIM TIpH TEIUIOBOM  yaape,
COJIHEUHOM YJIape.

AHaJTU3HPOBATH u 00001aTe
MHGOPMALIMIO O  HAPYIICHHUAX
TEPMOPETYJSLIUA, TOBPEKIACHUIX
KOXHW U MPUEMax OKa3aHUs MEPBOU
MOMOIIM B  XOJI€ 3aBEepUICHUs
paboTel Hag mpoekToM «Kypcbl

nepBoﬁ IMOMOIIIH AJIA IIKOJIBHUKOB»

[{udposas
maGopaTopust

1o
(bu3H0IOTN
MaT4YnNK
TeMIIepaTypbl
1 BJIQXKHOCTH)

10 . HepBHas cuctema (5 gacoB)
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IABTOHOMHBIN

OTHEN HEPBHOU
CUCTEMBI.
Heliporymopaisaa
SIpET YIS

HeliporymopasibHas
PEryIIALHKs IPOLIECCOB
PKU3HEAESTEIIBHOCTH
opraHusma

M3yuuth cTpocHUE U
3HA4YCHHE

CHCTCMBI

AQBTOHOMHOM HEPBHOU

HaspiBaTh 0COOEHHOCTH pabOTHI
AQBTOHOMHOIO  OTJEJIa HEPBHOU
CHUCTEMBI.

Paznuuath c MTOMOIIIBIO
MJUTFOCTPALIMHT B yueOHHUKe
CHMIATUYECKUI u
MapacUMIIaTUYECKUM  TIOJIOTACIIbI
AQBTOHOMHOT'O  OTJEJIa HEPBHOU
CUCTEMBI 10  OCOOEHHOCTSIM
CTPOCHUSI. Paznmuuate
MapacuMIaTUYECKUI u
CUMITATUYECKUI  TMOJOTEIBI  TI0
0COOCHHOCTSIM BITUSTHUS Ha
BHYTPEHHHE OpPTaHBI.

OOBICHATh Ha TIPUMEPE PEaKIUu
Ha  CTpecc COTJIACOBAHHOCTh
paboThI Kenes3 BHYTPECHHEH
CEKpeIlMid ¢ OTHEJIOB HEPBHOM
CHUCTEMBI, pasnnuue MEXKITY
HEPBHOM u TyMOPAJIbHOM
peryisinueit o od1emMy xapakrepy
BO3/ICUCTBUS HA OPraHU3M.
BbIONHATE  ONBIT,  HAOMIOJATH
[IPOUCXOISIINE IIPOLIECCHI u
CpaBHUBATh MOJIyYE€HHbIE
PE3YJIbTATHI OIBITA C OXKUIAEMBIMU

(OonMCaHHBIMU B TEKCTE y4eOHUKA)

[Mudposas
imraboparopus

o
(bu3noIorNN
MaTYuK
ApTEePHAITLHOTO
ITaBJICHUS
(Tynbea)

9 kiacc

INe /1t

Tema

Conepxxanue

[leneBast yctaHOBKa
ypoKa

Koi-BO
JacoB

YpOKE/BHEYPOUHOM 3aHSITUU

OCHOBHEIE BUIBl JesaTelbHOCTH [MICIIONIb30BaHNE

oOy4aromuxcs Ha 0GopyaoBaHKE




1 . 3aKOHOMEPHOCTH JKU3HU Ha KJIETOYHOM ypoBHe (10 u)

MHuoroo0pasue
KJICTOK

O60061IeHNE
M3y4EHHOTO
MaTepuaa.
Mmuoroo0pasue THIIOB
KJICTOK:
CBOOOJHOXKUBYIIUE U

paHee

oOpasyromue  TKaHw,
[POKApUOTHI,
DYKaApUOTBHI. Ponb
Y4EHBIX B M3Y4YCHUHU
KJIETKU.

UlaGopaTopnast pabota
Ne 1 «MHuoroobOpasue
KJIETOK 3YKapHOT.
CpaBHeHHE
[PacTUTEIbHBIX U
PKUBOTHBIX KIIETOK»

M3yunTh
MHOTO0Opa3ue
KIETOK JYKapuoT
151 BEISIBUTH
0COOGHHOCTh WX
CTPOSHUSI Pa3HBIX
[apCTB

1

OHpGI[GJ'ISITB OTJIIMYUTCIIBHBIC
MPU3HAKNW KIJICTOK IPOKAPHUOT U

pykapuoT. lIpuBoauTh IpUMEpHI
OpraHu3MOB MPOKaAPHUOT u
DYKApPHUOT.

XapakTepu30oBaTh

CYIICCTBCHHBIC MMPpU3HAKH
PKU3HEACATCIIbHOCTH

CBOOOJHOXUBYIIEH KIETKH U

KJICTKH, BXOJIIIEH B COCTaB
TKaHH.
Ha3rniBaTh UMeHa YUEHBIX,

MOJIOKMBIHIMX HAYaJI0 HU3YUYCHUIO

kieTkn. CpaBHUBaTh CTPOEHUE
pacTUTENbHBIX U YKUBOTHBIX
KJIETOK.

DukcupoBaTh pe3yabTaThl

HaOJFOICHUI U JIeTIaTh BBIBO/IBI.
CoOmronaTh TpaBuiaa pabOTHl B
KaOHHETE, oOpareHus C

mrabopaTopHBIM 000PYI0BaHUEM

Mukpockon
11 (pOBOH,
MHKpPOIIpEnaparThl.




[PACTUTEIIBHON " KUBOTHOU

KJICTOK

Xumuueckne O6006IeHNE panee [3yuuth Pa3nuuare ¥ Ha3bIBaTh OCHOBHbIE [MHUKPOCKOII
BEIIECTBA B KJIIETKE |[U3YYEHHOTO XUMHUYECKUN COCTaB HCOPraHW4CCKUC U OPraHU4CCKUC nudpoBoH,
Marepuaa. y pasHbIX THIIOB BCILICCTBA KIICTKH. TabopaTtopHOe
OcoOeHnHocTH KJIETOK. OOBACHATE ~ QYHKIMH  BOZBL 000pyOBaHUE TIO
MUHEpAJIbHBIX BEIIECTB, OCIKOB,
XHMHYECKOTO COCTaBa M3YICHUIO
. YTIICBOJIOB, JTUTHAIOB u
PKUBOI TKH H €T XHUMHYECKOT!
on Kie ero HYKJICHHOBBIX KHCJIOT B KIICTKE. eckoro
CXOJCTBO Yy Pa3HBIX CpaBHHBaTh XMMUHecKuii coctap COCTABA KIETOK
[[ATIOB KJICTOK. KIIETOK )KUBBIX OPTaHHU3MOB M Tell
Heopranmeckue u HEXUBOW  TIPUPOABI,  JeIaTh
OpraHNYECKUe BBIBOIBI
BEIECTBA KIICTKH.
Conepxanue BOJIBI,
MHHEpPAJIBHBIX  COJIEH,
VTJICBOJIOB,  JIMITUIOB,
O0ETKOB B KJIETKE U
OpraHu3me. Nx
dbyHKIIIN B
PKU3HEESTEIbHOCTH
KJICTKU
Crtpoenwnie kiaeTku  [CTPYKTypHble  4yacTH [3yunth  QyHKIHH Pa3znuyate  ocHOBHBIE 4YacTH [[{udpoBoii
KJICTKU: MeMOpaHa, OPraHOUIOB KIIETOK, KineTkd. HasbiBaTh U OOBSCHATH  MHKPOCKOII
AP0, LUTOIUIA3MA C |[grignuTh X CYLIECTBEHHBIE NPHU3HAKUH BCEX  [1OTOBBIC
OpraHouaMu U | e b HbIC yacTed  KIIETKH. CpaBHI/IBaTE MUKPOTIPETapaThi
BKIJIFOUCHUSIMU. 0COOCHHOCTH KJIETOK PaCTeHMIA
0COOCHHOCTH.
Opranouspl KIETKU H U )KMBOTHBIX
X QyHKIUU Briiensath u Ha3bIBaTh
MemOpaHHBIE u CYIIIECTBEHHBIC MIPU3HAKU
HeMeM6paHHLIe CTPOCHHA OPraHOUI0B.
OpraHoOWIL, Pasnuyarh opraHoujpl KIETKH Ha
OTIINYUTETLHBIC g%CyHKe ydebHrKa.
BSACHSTH KIIMA OTAETHHBIX
0COOEHHOCTH ux bynku A
OpraHoOUJI0B B
CTpOEHHUS U (PyHKIIMU
PKU3HEESATEIbHOCTH




Pa3smMHOXeHHE PasmHOXeHuEe KICTKU [M3ydnTh 1 XapakTepu3oBaTh 3HadyeHHE pa3- [[{udposoii
KieT- Ku ¢ eé [IYT€M  JICNCHUS  — pKU3HEHHBIA — LUKI MHOKCHHA KJIICTKH. MUKPOCKOII
PKM3HCHHBIH i (001Iee CBOHCTBO |comarmueckoii CpaBHUBATE  JIENICHUE  KIETKH  |yroroBpIe
IJICTOK KJIETKH Ha TpUMeEpe [POKAPHOT N SYKAPUOT, ACHATE \1yponpernapats!
0 THOKJICTOYHBIX " BBIBO/Ibl HA OCHOBE CPaBHEHHUSI.
MHOTOKJIETOYHBIX JICIBIIXCA - IIIETOK OnpenensTe MOHATHS «MHTO3» U
OpTraHU3MOB. iKopellika Jiyka <KJIETOYHBIH IIUKID».
Knerounoe npenenue y DuKcHpoBaTh pe3yNbTaThl
[POKApUOT — JENIEHUE HaOmoaeHU,  (HopMyInpoBaTh
KIICTKH Ha/IBOE. BBIBO/IBI.
Jlenenue  KJIETKH Yy CobmtonaTh mpaBuia padOTHl B
PYKapHOT. Murto3. KaOuHeTe, oOpareHus c
Dazpl MHTO3A. rabopaTopHBIM 000PYI0BaHUEM
DKu3nenHsIin UK OOBICHATE MEXaHN3M
KJIETKU: uHTepdasa, pacripeeneHus
MUTO3. Paznenenue HaCJIEICTBEHHOTO Mmarepuana
KJIETOYHOTO MEXIy  ABYMS  JOYEPHUMH
COJEPKHMOTO Ha JBE KJIETKaMH y  HPOKapuoT H
NTOYEpHHUE KIIETKH. DYKapUOT.
JlaGoparopHas paboTa HaspiBaTe ¥ XapakTepu30BaTh
No 2 CTaJUH KJIETOYHOI'O IIUKJIA.
(PaccmaTpuBaHme HaGnronath U OIMCHIBATH
MHKPOTIPENapaToB ¢ nessIuecs: KJIeTKH IO TOTOBBIM
eIAIAMHUCS MUKpOIIperaparam.
KJIETKAMK»
2 . 3aKOHOMEPHOCTH >KM3HU Ha OpraHW3MEHHOM ypoBHe (17 u)
bakTtepuu u Bupycol PaznooOpasue  dopm [M3yuuth 1 Boiienars cymectBeHHble  [[ludposoit
OPraHUu3MOB: CYILLIECTBEHHBIE [PpU3HAKU Oakrepui, MHKPOCKOII n
0THOKJIETOYHBIE, [IPU3HAKH IHaHOOAKTEPUil U BUPYCOB. TOTOBBIE
MHOTOKJIETOYHBIE M [0OaKTEPHIA, OO6bscHATL  (HA  KOHKPETHBIX | yiyponpernapatsr
HEKJIETOYHBIE. MaHoOakTepuii U HpHMepaVX) CTPOCHHE U SHAUCHUC I5axrepunit,
BakTepun KaK [BUPYCOB baxTepuif, UMAHOOAKTEPHH W |1a5onatopHoe
0 THOKJIETOYHBIE BUpYCOB.  Paccmatpusath  u 060pyI0BaHKE
OSIEPHBIE OOBACHSATH 1o PUCYHKY  Inns dukcauuu u
OpraHusMbl.  Bupycsl yaeOrHKa mpotece
KaK HEKJIETOYHAs




(bopma KHU3HH.
OTIUYUTENbHBIE

0COOEHHOCTH OaKkTepuil MPOHUKHOBEHUS BUpPYyCa B KJIETKY U [OKpAIIMBAHUS
M BHPYCOB. 3HAUEHME €ro pa3MHOKEHHS. OaKTepuil 1o
0aKTepuil U BUPYCOB B [IprBoUTH npumepsl  ['pamy
pupoe 3a00JIeBaHHUN, BBI3bIBAEMBIX
0aKTEepUSIMU U BUpyCaMU
PacturenbHbIN ['11aBHBIC CBOWCTBA [YTIIyOHTH u Beraensats " 0000mate  |[[{udpooii
OpraHu3M H  €ro paCTeHHﬁI 0000111aTh CYLLICCTBCHHBIC IIpU3HAKK  MHUKPOCKOII U
0COBEHHOCTH ABTOTPO(PHOCTB, CYLLIECTBEHHBIE pacTeHU ¥ PACTUTENLHOW  [TOTOBBIE
HECIIOCOOHOCTD K pusmaku  pacTeHmit KIIETKH. MUKpOIIpEnapaThl,
AKTHBHOMY . XapakTepu3oBaTh  OCOOEHHOCTH [1a00paTOpHOE
191 pacTUTENIbHOM
HepeABUKEHHIO, [POLIECCOB  JKU3HEAEATEIILHOCTU [000pyl0BaHHE
[pa3MeIleHue OCHOBHBIX [ICTEH. pacTeHM: NUTAHUA, JbIXaHMA, |1
JacTed — KOpHA H (boToCcuHTE3a, pa3MHOKECHHS. [IPUTOTOBICHUSA
noGera — B JABYX CpaBHMBaTh 3Hau€HHE IOJOBOIO [BPEMEHHBIX
[Pa3HBIX cpenax. 17§ Oecrionoro CIoco0OB  MUKpPOIIpENnapaToB
OcobeHHoCcTH Pa3MHOXKEHHUsI DPACTEHHH, JenaTh
[PACTUTENIBHOM KJIETKU: BBIBO/Ibl HA OCHOBE CPaBHEHHUSI.
[PUHA/IIEKHOCTh K OOBACHATH POJIb Pa3IUYHBIX
HyKaproTaMm, HaJuuue pacTeHMi B )KM3HM YETIOBEKA.
KJIETOYHOU CTEHKH, [TpuBOIUTH IPUMEPBI
[UIaCTHA M KPYIIHBIX MCIIOJIb30BAHUS YEJI0BEKOM
Bakyoneil.  Criocooer PasHBIX CHOCOOOB Pa3sMHOKEHUS
Pa3MHONKCHIA XO35HCTBE U B

[pacTEHUil: TMOJIOBOE U
Oecrooe.
Oco0eHHOCTH
[10JIOBOTO
[Pa3MHOKCHHSI.

pacTeHHil B
[pUpOJIE




0ecroyoro
[PA3MHOKEHHSL:
BCI'CTATUBHOC,
criopamu, JCJICHHEM
KJIICTKHX HAABOC

THIbl

[{apcTBO TpHOOB.
JlnimaiHUKU

['puObI, UX CXOJICTBO C
MpyruMu
BYKapUOTHYECKUMHU
OpraHu3MamMu —

/TaThb
XapaKTePUCTUKY
CYILIECTBEHHBIX
[MPU3HAKOB CTPOCHUS

14

BBI,I[@J'IHTB H XapaKTEpHU30BaThb
CYLICCTBCHHBIC IIPHU3HAKH
CTPOCHUA n IIpouecccoB
PKN3HCOCATCIIBHOCTH

[udposoit
MUKPOCKOT U
FOTOBBIC




pacTeHUSIMH U [IPOIECCOB rpuOOB W JIMIIAHHUKOB  HAMHKPOIPEapaThl
PKHBOTHBIMHU — M pKU3HEACATCIbHOCTHU KOHKPCTHBIX IIPpUMCpaXx. FpI/I6OB,
OTJINYNE OT  HUX. IrpuGoB u CpaBHHMBATh CTpPOCHHE TPHOOB CO [repOapHBIi
Cnegm(bnqecxne A CTPOCHHEM DAcTCHHH, KHBOTHBIX MaTepHAT
CBOMCTBA rpuOOoB. Y JMIIaHUKOB, J€NaTh BBIBOJABL [PUOOB U
MmuorooOpa3ue u XapakTepu3oBaTh 3HAYCHUE |[TyIaliHUKOB
BHAYCHUE rpuboB: rpuOOB W JUIIAWHUKOB IS
[JIECHEBBIX, MPUPOJIBI M YSJIOBEKA.
MIIATTIOYHBIX, OTMedaTh OMAacHOCThL SITOBUTHIX
MAPA3UTUICCKUX. rpruOOB U HEOOXOTUMOCTh 3HAHUS
UInnraitHukn KaK npaBui cOopa TpUbOB B IPUPOJIE
ocoObBIe
CHMOUOTHYECKHE
OpTaHU3MBI, X
MHOTO00pa3ne u
BHAUYCHHE
DKuBOTHBIH OcoOeHHOCTH BreiienuTn u Brimensate 51 000011aTh [BiakHbIE
OpraHm3M © ero PKHBOTHBIX 00001 TH CYLICCTBCHHBIC NPU3HAKK  mpernapaTsl
0COOECHHOCTH OpraHn3MOB: CYILECTBEHHBIE CTPOCHMA n HPOLUECCOB iy BOTHBIX
MPUHAIC)KHOCTD K pH3HAKH CTPOCHHS 1 PKUSHENIEATENBHOCTH  JKUBOTHBIX. sy
PyKapuoTam, Habmonars u OIIMCHIBATh
MPOIIECCOB THUIIOB
reTepoTpOHOCTD, MMOBEJICHUE KUBOTHBIX.
PKU3HEICITCIIbHOCTH
CITOCOOHOCTD K A Ha3piBaTh KOHKpPETHBIE TTPHUMEPHI
AKTHBHOMY PKUBOTHBIX PA3IMYHBIX JUKUX KUBOTHBIX H
MepeaBUKEHUIO, HanOoJee pacnpocTpaHEHHBIX
BaboTa O ITIOTOMCTBE, HAOMaIIHUX )KMBOTHBIX.
nocTpoiika SKHLITHIL] OOBICHATH POJIb Pa3IMYHBIX
(ruésn, wop). Jenewue PKMBOTHBIX B )KH3HH YEIIOBEKA.
XapakTepu3oBaTh CITOCOOBI
PKHBOTHBIX o
MMUTAHUS, pacceneHus,
criocobaM  TOOBIBaHHS
MEepeKMBaHUS  HEOIarompUsITHBIX

190700004 8
[PACTUTENbHOSIHBIE,
XUIIHBIE,
rapa3uTHYECKHeE,

magaJbIIUKKU, BCCATHBIC

YCIOBUM W TOCTPOWMKHM KHIIMILL
PKUBOTHBIMH

5 . 3aKOHOMEPHOCTH B3aUMOOTHOIIEHUI OpraHu3MoB U cpebl (15 1)




YcnoBus )KU3HA Ha
3emite

Cpensl KUZHU
OpraHu3MOB Ha 3emiie:
BO/JTHAS,
HA3EMHOBO3IYIIIHAS,
MMOYBEHHA,
OpraHu3MeHHasl.
YcioBuUs KU3HU
OpPTaHW3MOB B Pa3HbIX
cpenax.
OKOJIOTUYECKHE
(akTopsbI:
a0MOTHYCCKHE,
OMOTHYECKHE 1
AQHTPOTIOTCHHBIC

Jatb

XapaKTEPUCTUKY
OCHOBHBIM Cpeaam
KU3HU

Boligenate M XapakTepu3oBaTh
CYLIECTBEHHbIE IPU3HAKU CpEX
YKU3HU Ha 3emiie.

HaspiBaTh XapaKTepHbIE
IPU3HAKA OpPraHU3MOB —
oburarened  ITUX  Cpen
KU3HU.

XapakTepru30BaTh YEPTHI
PUCTIOCOOIEHHOCTH OPraHu3MOB
K cpejie UX OOMTaHUsI.
Pacnio3naBath 1 XapakTepHu30BaTh
9KOJIOTHYecKHe (PaKTOPbI CPEIb

[udposas
naboparopust 1o

HKOJIOTUHU
(maTumx
MYTHOCTH,
BJIQKHOCTH,
pH,
YTIIEKHCIIOTO
raza "
KHCIIOPO/Ia)
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JKOJIOTHYECKHUE
PO OIIeMBI B
orochepe.
OxpaHa npupo sl

O6006meHne paHee
W3YYEHHOTO Marepuaa.
OTHOIICHUE YeNIOBEKa K
NpUpoJie B  HCTOPUU
YeIIOBEUYCCTBA.
[IpoGnembl  OuOChEpHI:
VCTOIEHUE TIPUPOTHBIX
[pECypCOB, 3arpsi3HCHHEC,
COKpaIleHUE
OHOJIOTHYECKOTO
[pa3HOOOpa3usl.
Pemenue
PKOJIOTHYCCKUX
nmpobiem  O6uocdepsr:
paloHaIFHOE
MCTIOJIb30BaHNE
[pecypcoB, oXpaHa
[IPUPO/IBI, BceoOree
HKOJIOTUYECKOE
00pazoBaHue
HaCEJICHHUSI.
JlaGopaTtopHnas pabota
No 6

«OrneHka KauyecTBa

OKpPY>KaIoILlel Cpeibl»

BbIIBUTE OCHOBHBIC
PKOJIOTUYECKHE
poOIeMbI
orochepsl.
[IpoBectn
KauecTBa
OKpYyKarolen
Cpebl.

OLICHKY

BBII[GJ'ISITB u XapaKTCpHu30BaTh
MPUYNHBI 9KOJIOIT'NYCCKUX
mpobiem B ouocdepe.
[IporHo3upoBarth MOCJIEICTBUA

VCTOILICHUS] IIPUPOJHBIX PECYpPCOB

U COKpamlieHHs] OHOJOTUYECKOrO
pa3zHOOOpa3usl.

OO0cyx1arb  Ha  KOHKPETHBIX
puMepax IKOJIOTHYECKHE
npoOJIeMbl CBOEro peruoHa H
orochepsl B 1IETIOM.
ApPryMeHTHpPOBAaTh
HE00X0IMMOCTb 3aIUATEI
OKpY>KaroIleu cpebl,

COOTFOIeHNSA paBUI
OTHOLLIEHHUS K )KUBOW M HEXKUBOUN
MPUPOJIC. BroisBidaTh u
OIICHUBATh CTETIEHb 3arpsi3HEHUS
IOMEIIECHUI.

DukcupoBaTh pe3yabTaThl

HaOJIFOICHUI U JIeTIaTh BBIBO/IBI.
CoOmronaTh mnpaBmiia pabOThl B

KaOHHETE, oOpareHus C
mabopaTopHBIM 000PYI0BAaHUEM

[{udposas
maboparopust 10

PKOJIOTHH
(maTuuk
BIIQYKHOCTH,
YTIICKHUCIIOTO
rasa "
KHICIIOPO/JIa)







