MHWHWCTEPCTBO NPOCBELEHUSI POCCUHCKOUW ®EAEPALIUU

MUHUCTEPCTBO OBPA3OBAHUSI CTABPOIIOJIbCKOI'O KPASI
YINPABJIEHUE OBPAZOBAHWEM BYJAEHHOBCKOI'O
MYHULUITAJIBHOI'O OKPYT A

MOY COI Ne 2 cesna Kpacublii OxTa0ps byaennosckoro paiona

PACCMOTPEHO COT'JIACOBAHO

Ha 3acenannu HIMO 3aMecTUTeINlb JUPEKTOpa
nportokon Nol no YBP~

o1 «30» asrycra 2023 r. e M.K. Pewrerniiosa

Pykosofurens HIMO
/ WM. Cunnopuna
( s

PABOYAS ITPOT'PAMMA

y4eOHOro npeamera «buosior us»
11 o0yuarouxes S — 9 knaccon

C UCIOJIb30BaHKUEM 000py0BaHUs LeHTpa « Touka pocray
yuurenb: bamkosa Enena lletposHa

2023-2024 y4ebOublii roa.



CoaepkaHue

3351515 07 (TN 3
0S5 1338 7 B D b2 1 ST RO P TP PPUPP R PPPPPP 3
S (e Y F N 70: 35 T 0 e I PSSR 5
OCHOBHBIE TTOHSITHST Ml TEPMIHBL ......etvtetteesnteeesuteeesiseesteesssteeessbeesabseessbeesanteeessbeeasneeanbeeeanseeensseeesns 6
Kpatkoe omrcanue NOAX0A0B K CTPYKTYPHPOBAHUIO MATEPHATIOB .....veersvveersrreeereesureesieeesneesnineenns 8
Pa6odas mporpamma 1o 6uonoruu st 5—9 kimaccos
C UCTIOJTE30BAHUEM 000PYIOBAHUS HMEHTPA «TOTKA POCTAM .vvvvvirieiiiiiiiiiiiiiieeeesiiiiiireeeeeeessssisnnneeeens 19

Oco0OeHHOCTH CONepIKaHUsI CTPYKTYPHBIX KOMIIOHEHTOB padodeit
MPOrpaMMbI 110 OHOIOTUH

B 5—9 KIaccax ¢ HCIoIb30BaHUEM 000pyIoBaHus IieHTpa «Touka pocTay 22
[Inmarupyemseie pe3ynbTaThl 00YIEHHUS M0 KYpCy «BHOMOTHS . 5—9 KITACCH ..vvvvviiiiieiiiiiieeiiiiieeee 24
DOPMBI KOHTPOIIS +1vveuttveeessussesessstsesessasssssesssssssesssssssesasssssessnssssessnsssssesassssessnsssesessnsseseesnnsseeennnsees 27
TeMATHUCCKOE TLTAHHMPOBAHIE . ... uvvvreesstreeessssurseesisssssesssssessesasssseesssseseesanssessssnssssessnsssssessnsseesanns 32
TemaTHueCcKO€ IUTAHUPOBAHUE MATEPHAIIA B 5 KITACCE .vveviuvrvreeiirrrreessurreesssssessssnssesessnssesessnnsnesanns 32
TemaTnueckoe MIaHUPOBaHUE MaTepraa B 6 KITACCE +vvvvvvrvrrrreeesssssssnneneeesssssnssnnnneseesssnnnsens 37
TemaTuyeckoe IaHUpOBaHKUE MaTepuaia B 7 9] €161 ¢1 R 46
TemaTrueckoe TUTAaHUPOBAHNE MaTepraa B 8 KITACCE .uvvveeeintneeessunneeesannteeeesannneeesannneeesannneeeens 58

TemaTrueckoe TUTaHUPOBAaHKE MaTepuaa B 9 KITACCE .vvvveeeeiutteeeesantneeesanttneeesannneeesannnneeesannneas 70



BBenenue

OcHamenue 001eo0pa3oBaTEbHBIX IMKOJI COBPEMEHHBIM aHAJIOTOBBIM U ITU(POBEIM 000-
PYIIOBaHHEM SABIIACTCS MaTepualbHOM 0a3o0il peanuzanuun DenepaibHOTO TOCYIAPCTBEHHOTO
00pa30BaTeNbHOTO CTaHAApTa. DTO OTKPBHIBAET HOBHIE BO3MOXKHOCTH B YPOUYHOW W BHEYPOUHOM,
BHEKJIACCHOW JICATEIBHOCTH W SIBJSIETCS HEOTHEMJIEMBIM YCJIOBHEM (OPMHUPOBAHHUSA BBICOKO-
TEXHOJIOTUYHOH CpeJIbl IIKOJIBI, 0€3 KOTOPOU CIIOKHO MPEACTaBUTh HE TOJIBKO MPOo(duiIpbHOE 00ydeHHe,
HO ¥ COBpPEMEHHBIA 00pa3oBaTeNbHBIM MpoliecC B IeJoOM. Pa3spacraercst moje B3auMOJEHCTBUSA
YYEHUKAa W YYHUTEIs, KOTOPOE PACIpPOCTPAHSICTCS 332 CTCHBI INKOJBI B PEATbHBIA W BUPTYAIbHBIN
coruyM. Hcrnosp3oBanue y4eOHOTo 00OPYHOBaHUS CTAaHOBUTCS CPEJICTBOM OOECIEUEHHUS HTOTO
B3aUMO/ICUCTBHSI.

Bricokast cl10’)KHOCTH pabOTHI ¢ COBPEMEHHBIM ITU(POBBIM, 00ECTICUEHHE €r0 PaboTOCIMOCOOHOCTH,
HEIOCTaTOYHOCTh METOJMYECKOT0 OOeCTedeHnss — BCE ATO 3a4acTylO BCTYNAeT B MPOTHBOPEYHE C
HEAOCTATOYHOCTBHIO I/IH(l)OpMaHI/IOHHI)IX 1 MHCTPYMCHTAJIbHBIX KOMHCTGHHI/Iﬁ rneaarora. PaSPGHICHI/IG
JaHHOT'O KOH(l)J'II/IKTa BO3MO>XHO B HpaKTHqGCKOﬁ ACATCIIbHOCTH, B BBITIOJIHCHUH ACMOHCTPAIIUOHHBIX U
abopaTOpHBIX pabOT, OpraHu3auu JadOPaTOPHOTO SKCIEPUMEHTA, B OpraHU3AIMH MPOCKTHOU H
y4ueOHO-HCCIIeI0BaTENbCKOM IeATENbHOCTH oOyUaromuxcs. B npoiecce skciepuMeHTaIbHON paboThI
yyalniecsi IpruoOpeTaroT OMbIT MO3HAHUS PEATIbHOCTH, SBJISIFOIIMICS BaKHBIM 3TAarioM (OPMUPOBAHUS
y HUX YO@XIeHUH, KOTOPHIE, B CBOIO OUEpPelb, COCTABISIOT OCHOBY HAYYHOTO MUPOBO33peHHs. B T0 ke
BpeMs OTpa6aTI)IBaeTC$I MCTOAMKA IIOCTAHOBKHU OKCIICPUMCHTA. TemaTtnka paccMaTpuBaCMbIX
AKCIIEPUMEHTOB, KOJTUYECTBEHHBIX OTBITOB, COOTBETCTBYET CTPYKTYpE MPUMEPHON 00pa3zoBaTEIHLHOM
porpaMMmbl 1o OuoJsioruu, conepkanuio denepanbHOro TroCYAapCTBEHHOTO 00pa30BaTEIbLHOTO
craggapra (PI'OC) ocHOBHOTO 0011IETO OOpa30BaHMUS.

[locTaBnsiemble B WIKOJII COBPEMEHHBIE CpEICTBAa OOY4YEeHHs, B paMKax IMpOeKTa ILEeHTpa
oOpazoBaHus
«Touka pocray, coaepkar Kak yke U3BecTHoe 00opyI0oBaHUE, TaK U MPUHIUNHAILHO HOBoE.IIpexrne
Bcero, 3To uudposbie abopaTopuu ¢ HabOpaMu JATYUKOB, MO3BOJISAIOLINE MPOBOAUTH U3MEPEHHUS
(bu3nUYeCKnX, XUMHUYECKUX, (PU3UOJIOTUYECKUX IMapaMeTPOB OKpYXKaloUleil cpeabl U opraHuzMoB. B
OCHOBY 00pa3oBaTeibHOW MPOrpaMMbl  3QJI0KEHO TMpUMEHEHHE LHU(POBBIX J1aOOpaTOPHil.
PaccmMoTpeHHble B MOCOOMH OMBITHI IPOIUIM IIMPOKYIO arpoOanuio. MHOroJNeTHSS MpaKTUKa
WCIO0JIb30BaHUS LU(PPOBBIX JTa00paTOPUil U MHUKPOCKOIMUYECKOW TEXHMKH B IIKOJE IOKa3aua, uTo
COBPEMEHHbIE TEXHUYECKHE CPEACTBA 00YUYEHHUs HOBOTO MOKOJIEHUS MO3BOJISIOT JOOUTHCS BBICOKOTO
YPOBHSI YCBOCHHS 3HAaHUH, (GOPMHUPOBAHMS MPAKTUYECKUX HABBIKOB OHOJOTMYECKHUX HCCIETOBAHUM,
YCTOHYHMBOTO POCTa MO3HABATENLHOTO MHTEpECa IIKOJBHUKOB U, KaK CJIEJCTBUE BBICOKOTO YPOBHS
y4eOHOM MOTHBAIIUH.

Llenp u 3amaun

® peau3alysi OCHOBHBIX 00I1e00pa30BaTeIbHBIX MPOTrPaMM MO y4eOHBIM IIpeMETaM
€CTECTBEHHO-HAYYHOW HAIPABJICHHOCTH, B TOM YHCJIC B PAMKaX BHEYPOUYHOU JEATEIILHOCTH
oOyuaronuxcs;

® pa3paboTKa M pean3alys pa3HOYPOBHEBBIX JIOTIOJIHUTEIBHBIX 00I11€00pa30BaTEIbHBIX MPOrPaMM
€CTECTBEHHO-HAYYHOW HAIPABJICHHOCTH, & TAK)KE HHBIX IPOTPAMM, B TOM YHUCIIE B KAHUKYJISIPHBIH
epHoI;

® BOBJICUCHHE YYAIIUXCS U MEAarOrHUeCKUX PaOOTHUKOB B MPOSKTHYIO JICATEIILHOCTD;

® OpraHu3aIus BHEYUCOHOM IEATEILHOCTH B KAHUKYJISPHBIN MEPUO/I, pPa3padoTKa U peau3alius
COOTBETCTBYIOIIUX 00Pa30BaTEIILHBIX MPOrPaMM, B TOM YHCIIC IS JIarepeid, OpraHn30BaHHBIX
00pa30BaTeIIbHBIMU OPTraHU3aAIMSIMUA B KAHUKYJISIPHBINA TIEPUO/T;

® TOBBIIICHUE MPO(HECCHOHATTLHOTO MAaCTEPCTBA MeJArOTUYECKUX paOOTHUKOB IICHTPA, PEATU3YOIIIX
OCHOBHBIE U JIOTIOJHHUTEIbHBIC 00111600pa30BaTEIbHBIC TPOTPAMMBI.



Co3nanue nentpa «Touka pocta» mpeanoaaraeT pa3BUTHe 00pa3oBaTeIbHON HHPPACTPYKTYPHI
0011e00pa30BaTebHOM OpraHu3alluy, B TOM YMCII€ OCHAIIEHUE 0011e00pa30BaTeIbHONOpraHI3aIiH:

e 0o0oOpymoBaHUEM, CPEACTBAMH OOYUCHHUS U BOCITUTAHUS JUTsI H3yYCHHUSI (B TOM YHCIIE IKC-

MEPUMEHTAILHOTO) MPEIMETOB, KYPCOB, TUCIUILINH (MOJyJIel) €CTECTBEHHO -HAYYHOU

HAIPABJICHHOCTH MPH peaJIM3aIKA OCHOBHEIX 00ITIe00pa30BaTeIbHBIX MPOTPAMM H J0-

MTOJIHUTEJIBHBIX 00111e00pa30BaTEIbHBIX MTPOTPaMM, B TOM YKCIIE IS PACIIUPEHUS COAePKAHUS

yaeOHBIX peaMeToB «Du3ukay, «Xumus», «buomorusy;

e 00OpyIOoBaHUEM, CPEACTBAMH OOYUCHUS U BOCIIMUTAHUS IS PEATU3alAN IPOTPAMM JIO-

MOJTHUTEJIBHOTO 00pa30BaHuUsl €CTECTBEHHO-HAYYHOW HAIPaBIEHHOCTEH;
® KOMITBIOTEPHBIM U UHBIM 000pYI0BaHUEM.

CoBpeMeHHBIEC HKCIIEPUMEHTAIIBHBIE HCCIICOBAHUS TI0 OMOJIOTHH YK€ TPYIHO MPEACTaBUThH 0€3
WCIIOJIb30BAHUSI HE TOJIBKO aHAJIOTOBBIX, HO M IU(PPOBBIX U3MEPUTENIBHBIX MPUO0opoB. B denepanbom
rocyaapcTBeHHOM oOpazoBaTenbHOM ctangapte (OI'OC) mponucano, 4To OAHUM U3 YHHUBEPCAIBHBIX
Y4eOHBIX JCHCTBUN, MPUOOpPETAEMBIX YYAIIUMHUCS JOJDKHO CTaTh YMEHHME «IIPOBEJCHHUS OIBITOB,
MPOCTHIX IKCIIEPUMEHTAIBHBIX UCCIEAOBAaHUH, MIPSIMBIX U KOCBEHHBIX U3MEPEHUHN C UCIOJIb30BAaHUEM
AQHAJIOTOBBIX U ITU(PPOBBIX U3MEPHUTEIBHBIX TPUOOPOBY.

Y4eOHBIN KCTIEPUMEHT 0 OMOJIOTHH, TTPOBOJUMBIA Ha TPAaJIWIIMOHHOM O00OpyIOBaHUH, 0€3
npuMeHeHHsI ITUGPOBBIX JTab0OpaTOpHUil, HE MOYKET IMO3BOJIUTH B TIOJTHOW MEpE PEIINUTh BCE 3a]]a4H B
COBPEMEHHOM WIKOJIE. DTO CBA3AHO C PSAAOM IPUYMH:

® TPAIUIIMOHHOE IIKOJBHOE 000PYTOBAaHHUE M3-32 OTPAHUYCHUS TEXHUYECKUX BO3MOXKHOCTEH
HE MO3BOJISIET MTPOBOIUTH MHOTHE KOJIMUYECTBEHHBIE UCCIICIOBAHMS;

® UIMTENBbHOCTH NMPOBEIEHUSI OMOJIOTHUYECKUX HCCIeA0OBaHUN HE BCeraa

® COIJIacyeTcs C AITUTEbHOCTHIO YUEOHBIX 3aHSTHIA;

® BO3MO’KHOCTb ITPOBEJICHUS MHOTHX UCCIIEOBAaHUI OTPaHUYHUBAETCS TPEOOBAHUAMH TEXHUKU
0€301acHOCTH | JIp.

Hudposas nabopatopusi MOJHOCTbIO MEHSET METOIUKY U COJEpaHHe SKCIePUMEHTAIbHON
NeSITeNIbHOCTH U pellaeT BhIlIenepedncaeHHble npooneMsl. LIInpokuii criekTp AaTYMKOB MO3BOJISIIOT
yyaliuMmcsl 3HAKOMHUTBCS C TapaMeTrpamMu OHMOJIOTMYECKOro SKCIIEpUMEHTa HE TOJIbKO Ha
KauyeCTBEHHOM, HO W Ha KojJuuecTBeHHOM YypoBHe. L{udposas naboparopus mo3BOJISETBECTH
JUINTENbHBIA AKCIEPUMEHT Ja)Ke€ B OTCYTCTBUM HSKCIEPUMEHTATOpPa, a YacToTa UX H3MEpeHUil
HEIO/IBJIACTHA YEJIOBEYECKOMY BOCIPUSTHIO.

B mpouecce hopmupoBaHus SKCIIEPUMEHTAIBHBIX YMEHUN Y4EeHUK 00ydaeTcsi MpeaCcTaBIATh
uHpopmalrio 06 ucciae10BaHUU B UETHIPEX BUIAX:

e B BepOATbHOM: OMHUCHIBATH SKCIEPUMEHT, CO3/1aBaTh CJIOBECHYIO MOJIENb JKCIIEPUMEHTA,

(uKcHpoBaTh BHUMAHKUE HA U3MEPSIEMbIX BEIMYMHAX, TEPMUHOJIOTUH;

® B TaOJMYHOM: 3aMOJIHATH TAOIHIIBI JAHHBIX, JIEKAIIUX B OCHOBE MOCTPOCHHs rpaduKoB (pu

3TOM Yy yYal[uXcs BOSHUKAET MEPBUYHOE MIPECTABICHUE O MACIITa0aX BEJIUYHH);

¢ B rpaduuecKoM: CTPOUTH IrpaduKy MO TAOIMYHBIM JAHHBIM, YTO AaET BO3MOXKHOCTh Mepexoa

K BBIIBJKEHUIO THIOTE3 O XapaKTepe 3aBUCUMOCTH MEXK]Y BEIMYMHAMHU (TIPU STOM YUUTENb
MOKa3bIBA€T MPEUMYIIECTBO B BHU3yalM3allMd 3aBUCHUMOCTEM MEXAy BEIMYMHAMU,
HarJigHOCT M MHOTOMEPHOCTh); B BHJIE€ MaTEeMaTHYEeCKUX ypaBHEHUH: JaBaTh
MaTeMaTH4eCKOe OMKUCaHNe B3aUMOCBS3H BETUUHMH, MaTeMaTUYecKoe 0000IIeHue.
e (GopMHUpOBaHHME UCCIEAOBATEIbCKUX YMEHUW ydYalllUXCs, KOTOPbIE BBIPAKAIOTCA B

CJIeIYIOLIUX JIEUCTBUAX:

olpeieNieHue MpooIIeMbl;

MOCTAHOBKA UCCIIE0BATEILCKOM 3a1a4H;

TUTAHUPOBAHUE PEIICHUS 3a/1a4H;

MIOCTPOCHUE MOJIENEH;

BBIJIBUJKEHUE TUIIOTES;

JKCIIEpUMEHTAJIbHASI POBEPKA TUIIOTES;

ScukrwnhE



7. aHanW3 JaHHBIX SKCIIEPUMEHTOB WIIH HAOIIOICHHIA,
8. ¢dopmynmupoBaHue BHIBOJOB.
[locneguue roapl y  ydamuxcs  HaOMIOJAETCS  HU3Kas  MOTHBALMS — U3YYCHHS
€CTECTBCHHO-HAYYHBIX
JMCIMILTAH ¥ KaK CJICJICTBUE TaJICHUE KayecTBa 00pa3oBaHUsl.

[TocTaBisieMbIe B IIIKOJIBI COBPEMEHHEBIE CPEJICTBA OOYUCHHSI, B paMKaX MpoekTa « Touka poctay,
colepKaT Kak yXKE€ XOpOIIO H3BECTHOE OOOpYyAOBaHWE, TaK M MPHHIUIHAIBLHO HOBOE. JTO
udpoBbie Ja0OpaTOPUM W JTATYUKOBBIC CHCTEMBI. B OCHOBY 00pa3oBaTeilbHOW MPOrPaMMEI
3aJI0’)KEHO TMPUMEHEHHE MUQPPOBBIX JabopaTtopuii. TemaTHka TMPEIOKECHHBIX 3KCIICPUMEHTOB,
KOJIMYECTBEHHBIX OTIBITOB, COOTBETCTBYET CTPYKTYPE IPUMEPHOI 00pa30BaTEIHHON MPOTPAMMEI IO
ouosiorun, coaepxanuto OeaepaabHOTO TOCYIaPCTBEHHOTO 00pazoBarenbHoro cranaapra (OI'OC)
OCHOBHOTO 00111eT0 00pa30BaHMUsI.

PaccMoTpeHHBIE B TIOCOOMH OIIBITHI MPOIUIN MTUPOKYIO anpoOarito. MHOTOIETHSS MpaKkTHKa
WCIIOJIb30BAaHUST XUMHUYECKHUX pruOopos, [JI B mKkome mokaszana, 4To COBpEMEHHBIC TCXHUYIECCKHE
cpencTBa OOYYeHHS HOBOTO TIIOKOJICHHS TIO3BOJISIOT JOOUTHCS BBICOKOTO YPOBHS YCBOCHHS
yu4eOHOTO MaTepHuajia, YCTOHYHMBOTO pOCTa IIO3HABATEIBHOTO WHTEpeca IIKOJBbHUKOB, T.€.
MIPEOJIOJNIETh T¢ MPOOIEMBI, O KOTOPBIX TaK MHOTO TOBOPSAT, KOTJIa PEUYb 3aXOJTUT O COBPEMEHHOM
MIKOJILHOM OMOJIOTHYECKOM 00pa30BaHUH.

JlaHHOE METOAMYECKOe TI0COOME aJpPEecOBaHO YUUTENSIM OHOJIOTHH, KOTOPBIE pPEaTHU3YIOT
o0Opa3oBaTenbHbIe IPOTPAMMBI C HCIIOJIb30BaHHEM 00opynoBaHus «Touka poctay.
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OCHOBHBIE TIOHATHUS U TCPMHHBI

METOJMYECKOM NOCOOUH HCIIONB3YIOTCS CICAYIOUINE MTOHATUS U TEPMUHBL:

«Touka pocTay— KOMIUIEKT y4eOHOTO 000pyIOBaHHS AETCKOTO TEXHOIIAPKA, MAaTEPHIIbHAS
0aza U1 CO3MaHUS MHHOBAIIMOHHOM 00pa3oBaTeNbHON cpelsl B KOTOPOH (opmupyercs u
pa3BUBaeTCS N300peTaTENIbCKOE, KPEaTUBHOE U KPUTHUECKOE MBIIIUICHUE 00yJaroIInXCs.

[udpoBas (kommbiOTepHAss) aboparopusi — KOMIUIGKT Yy4eOHOTo 0O0OpyIOBaHHUS,
BKJTIOYAOIUI M3MEPUTEIbHBIN 00K, MHTEp(ENC KOTOPOTO MO3BOJISIET 00ECIIEUNBATE CBS3b C
perucTpaTopoM JaHHBIX, U Ha0Op JaTUYMKOB, DPETUCTPUPYIOLUIUX 3HAUEHUS pa3IMYHbIX
(u3NYECKUX BETUYHH.

[Mporpammuoe obecneucnune ReleonLite(TIO Releon) — mnporpammHoe obecrnieueHwue,
MocTaBiisieMoe B cocTaBe HUGPOBOM sabopaTopuu, oOecreuuBaroniee padoTy aTIYUKOB,
COXpaHEHHE U NEPBUYHYIO0 00paOOTKY MOJYyYEHHBIX TAHHBIX.

MynbTuiaTduk — OUQPPOBOM JATYMK, TO3BOJAIONIMN BECTH OJHOBPEMEHHO YYET
HECKOJIbKUX TOKa3aTeslel OKpyKarolel cpeabl U (pU3H0J0orHYecKuX MmokasaTesiell opra-Husma
yenoBeka. MoHOMAaTYMK — HU(PPOBON JaTUYMK, TO3BOJISIONIMNA BECTH OJHOBPEMEHHO YYET
TOJILKOOJHOTO TOKa3aTeNss OKpyKarouell cpeapl Wi (PU3MOJOTHYEeCKOro TmoKa3aTels
OopraHus3-ma 4ejioBeka. Perucrparop JaHHBIX — 3JIEKTPOHHOE YCTPONCTBO (MHTEpAaKTHUBHAS
J0CKa, TEepCOo-HalbHBI  KOMIBIOTEp, HOYTOYK, IUIaHIIET, MOOWIbHBIA  TenedoH,
noyiepxuBatone pa- 6oty IO Releon. JlorupoBanume — pexuMm paboThl IHPPOBOM
nmabopaTopuu, TP KOTOPOM JaT4UK pa-00TaeT 0e3 perucrparopa JaHHBIX, C BO3MOXKHOCTHIO
MOCJIEYIOIEH 3arpy3Ku pe3ysibTa- TOB U3MEPEHUM B MaMsTh PETUCTPATOPA JAHHBIX.

CBsi3Ka JaTYUKOB — PEKUM pabOThl U(POBOI 1abopaTopuu, MpU KOTOPOM Ha dKpa- He
perucTparopa AaHHBIX Tpaduuecku oToOpakaercs paboTa OJHOBPEMEHHO IBYX W Ooliee
MOAKIIIOUEHHBIX [U(PPOBBIX JATYNKOB.

KpaTkoe onucanue noaxoa0oB K CTPYKTypUPOBAHHUIO MaTEPHATIOB

B
1.

Noabkwn

00paszoBaTeIbHON MTpOrpamMMe MIPEACTABIICHBI CIICYIOITUE Pa3eiibl:
Mero1pl McciieJOBaHNHI B OMOJIOTHM.
boranuka.
3o00J10THS.
AHaroMus ¥ PU3HOJIOTHUS YEIIOBEKA.
Iutonorus.
I'eneruxa.
DKonorus.
JlanHble pasnenbl BHIOpaHbl ¢ Y4€TOM Hauboliee MIUPOKUX BO3MOXKHOCTEH MO MPUMEHEHHIO

oOopynoBanus 1eHTpa «Touka pocTa» Kak JUlsl MPOBEIEHHs JIaOOpaTOPHBIX paboOT, Tak M JUIs
JE€MOHCTPAIIMOHHOTO 3KcrepuMeHTa. Kpome Toro, mepeuucieHHble pas3zenbl o0nagaroT Hau-
OOJNBIIMM TOTEHIMAIOM Il OpPraHM3alUd HPOEKTHOH U HCCIEA0BATEIbCKONW JESTEIbHOCTH
oOyyaronuxcs. buonornueckoe HabMIOAEHNE U SKCIEPUMEHT MTPOBOJATCS B (popMe J1ab0paTOPHBIX
U JEMOHCTpaluui. J[eMOHCTpAMOHHBII dKCIIEPUMEHT IPOBOIUTCS B CAEAYIOUIUX CIIYYasX:

1. wumeromieecs B HAIMYMM KOJIUYECTBO MPUOOPOB M IM(PPOBBIX JATYMKOB HE MO3BOJSIET
OpraHu30BaTh WHAWBUIYAJIbHYIO, TAPHYIO UK TPYMIIOBYIO J1a00paTOPHYIO paboTy;
2. DKCIIEPUMEHT MMeEEeT HEOOJBUIYI0 MPOJOKUTENFHOCTh M CIIOKHOCTh M BXOJUT B

CTPYKTYpPY YpoOKa.

I[J'ISI HU3YUYCHUS IMPEAMCTA «buoinorus» Ha 3Tane OCHOBHOT'O 06ILICFO 06p8.30BaHI/IH OTBOOUTCA 245

YJacCoB:

5 xmacc — 35 4acos;



6 xiracc — 35 4acos;

7 xitacc — 35 4acos;

8 xiracc — 70 4acos;

9 kmacc — 70 yacos.

B MOY COI Ne 9 c. TosictoBo-BacrokoBckoro oOyuenue Ouosorun Beaercs mo YMK: B 5-8
kiaccax - aBrop Ilaceunuk B.B. (uHelinbIit kypc); B 9 Kilacce 3aBepuiaTcs JMHUS KOHIICHTPUYECKOTO
Kypca .

Jlannasi oOpa3oBarenbHasi MporpaMMa OOECIeUMBACT CO3HATEIbHOE YCBOCHHE YUYAIIUMUCS
BOKHEUIIUX OWOJOTUYECKUX TOHATUH, 3aKOHOB U TEOpUH, (OPMHUPYET MPEACTABICHUE O POJIU
OMOJIOTHH B MO3HAHWUY KUBOTO MUPA U B )KM3HM 4YenoBeka. OCHOBHOE BHUMaHHE yEISETCS CYITHOCTH
OMOJIOTUYECKUX SBIICHHH, TIPOIIECCOB U METOAaM MX M3y4YEHHUSI.

CTpyKTypa npeacTaBIeHHbBIX B JAHHOM METOAMYECKOM TTOCOOHH TUIAHOB YPOKOB H JIA00OPATOPHBIX
paboT oTpakaeTcs MOCIEAOBATEIBHOCTh U3YUCHHS U COIepKaHUs OMOJIOTHH B 5—9 Kiaccax.

B 5—7 knaccax ywamniuecs y3HarOT, 4e€M XHBAas IPUPOJA OTINYACTCS OT HEKHMBOM; MOIY4aroT
oOmme mpeacTaBIeHus O CTPYKType OMOJIOTUYECKON HAayKH, €€ NCTOPHH U METOAAX HCCIeAOBaHUs,
IIapCTBaX JKUBBIX OPraHU3MOB, Cpe/iax OOMTAHWS OPTraHM3MOB, HPABCTBEHHBIX HOPMAaX WM MPHHITUITAX
OTHOIIEHHSI K TPUPOJIE. YUaluecs MOIydaloT CBEICHUS O KJIETKe, TKaHsIX W OpraHax, o mpoleccax
KHU3HEIEATSIFHOCTH OPraHU3MOB, 00 YCIOBHSX XH3HH M Pa3HOOOPa3HH KUBOH MPUPOBI, a TAaKXKeE O
CTPOEHUH, KUZHEACSITEIbHOCTH U MHOT000pa3uu 6akTepuil, rpuOOB, paCTeHUH.

OcHoBHOE cojiepkaHKe Kypca 8 Kjlacca HallpaBJIeHO Ha GOpMUPOBaHUE Y 00yUarOIIUXCs 3HAaHUH 1
yMeHHH B oOmacté 3oo0soruu. OOydJaromyiecss IO3HAKOMATCS CO CTPOCHHEM,  TpOoIlecCaMH
KHU3ZHEJESITENIbHOCTH, PACIPOCTPAaHEHHEM, MHOT000pa3ueM KUBOTHBIX.

OcHoBHOE cojiepkaHue Kypca OMojoruu 9 kimacca MOCBSIIEHO OCHOBaM obmiel 6uosorun. OHO
HaIpaBJIeHO Ha 00001IeHIE OOMUPHBIX (PAaKTHUECKUX 3HAHUH U CIIEIIUATIbHBIX TIPAKTHYCCKUX YMEHUH,
cOpMHUPOBAHHBIX B MPEABIAYIIMX KJIaccaX, TECHO CBS3aHO C Pa3BUTHUEM OMOJIOTMUYECKON HAayKu B
LIEJIOM U XapaKTepu3yeT COBPEMEHHBIH ypOBEHb €€ pa3BUTHS.

OaHMM M3 OCHOBHBIX HPUHIMIIOB MOCTPOCHHS MPOrpaMMbl SIBISETCS MPUHIMUIT JIOCTYITHOCTH.
DKcrepuMEeHTANIbHBIE TaHHbIE, TIOJYYSHHbIE YJalllUMHCS [P BBIOJHEHUU KOJMYECTBEHHBIX OMBITOB,
MO3BOJISIFOT yYalllUMCS CaMOCTOSITETIbHO JIeJaTh BBIBOJIBI, BBISBISATH 3aKOHOMEpHOCTH. [loaxonpl,
3aJI0’)KEHHbIE B COJAEp:KaHHE MPOrpPaMMBbI Kypca, CO3/1al0T HEOOXOIUMBbIE YCIOBHUS JJISi CUCTEMHOTO
YCBOGHMSI YYalIUMHUCS OCHOB HAayKH, Uil OO€CleYeHHs] pa3BHBAIOLIEIO K BOCIHUTHIBAIOIIETO
BO3JICHCTBUSL OOyYeHHUSI Ha JIMYHOCTH ydarierocs. Gopmupyemble 3HAHMS JOJDKHBI CTaTh OCHOBOM
CUCTEeMBbI YOSK/ICHUH MIKOJBHUKA, SIAPOM €0 HAYyYHOTO MHUPOBO33PEHUSI.

Onucanne MaTepralbHO-TEXHHUECKOH 0a3bl ieHTpa «Touka pocTay, HUCIOJIb3yeMOTO
JUI peanu3anuu 00pa3oBaTENIbHBIX TPOTPaMM B paMKax MpernojaBaHusi OMOJIOTHH.

MartepuanbHo-TexHuueckass 0aza ueHTpa «Touka pocTta» BKIOYaeT B ce0s HHUQPOBBIE
naboparopun, HabOPHI KJIACCHUECKOT0 000pYIOBaHUS J1s MPOBEACHUS OMOJIOTMUECKOT0 MPaKTUKyMa,
B TOM YHCJIe CUCIIOJIb30BAHUEM MUKPOCKOIIOB. YUUTHIBAs MPAKTUUYECKUMA OMBIT MPUMEHEHHSI TAaHHOTO
obopynoBaHHs Ha ypokax OHOJOTMM ¥ B TMPOEKTHO-HCCIEI0BATENbCKONW  JIEATEIbHOCTH,
CIETTAHOCHOBHOM aKIIEeHT Ha OMUCaHUM IUGPOBLIX JTabopaTopuil U WX BO3MOXKHOCTX. [Ipu sTOoM
uudpoBble TabopaTopun B KoMIuiekTanuu «buonorus», «9konorus», OU3nonorus» coiepxar Kak
WHIUBUAyaIbHBIE TaTYUKH, TaK U ToBTOpstomuecs (Tabn. 1). Hazpanus mocneqHux B mpuBenEHHOM
Tabnuie BblieTIeHbl KypcuBoM. Hannuue

MOJOOHBIX TOBTOPSIIOMIMXCS JATYUKOB PACHIMPSET BO3MOXKHOCTH TMEAarora Mo OpraHu3aluu
1abopaToOpPHOTONPAKTUKYMA.

Hatunku muQpoBbIX 1adopaTopuii M0 OMOIOTUH, SKOJIOTHU U (PU3HOIOrUN



Tabauya 1

Ne buonorus DKOJIOTH dusunonorus
/11 S
1 Brasxcnocmu 6o30yxa Brasxcnocmu 6o030yxa ApTepHanbHOTO
JTABJICHHUSI
2 Onexmponposooumocmu | InexmponposoouMocmu [Tynbca
3 Ocsewénnocmu Ocsewénnocmu Ocsewénnocmu
4 pH pH pH
5 Temnepamypul Temnepamypui okpyarcato- | Temnepamypel mena
OKpydfcaroueli cpeovl weti cpeovl
6 Hurpar-nonos YacToTs! AbIXaHUSA
7 XII0pUA-HOHOB VYckopenns
8 3ByKa OKT
9 BrasxxHocTH 1OYBBI Cuutbl (3promeTp)
10 Kucnopona
11 OnTHueckoi MIOTHOCTH
525 HM (KOJIOpUMETD)
12 OnTruyecKko MIOTHOCTH
470 HM (KOJIOpUMETD)
13 MytHOCTH (TYypOUIUMETD)
14 Okwucu yriepoaa

l[aT‘-II/IKI/I U OOIOJIHHUTCIIbHBIC MaTCpUaJlbl

(epexoTHUKH,

YYBCTBUTCJIBHBIC  JJICMCHTHI,

MCTO-IUYCCKHUEC MATCPHAJIbl, 3apAJHOC YCTpOﬁCTBO n ,Z[p) KOMILICKTYIOTCA B KOpO6KI/I"ICMOI[aHBI.
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Puc. 1. llndposas naboparopust

Hwxe mana xpaTkas xapakTepuCcTHKa IMQPOBBIX JATYMKOB, MPUBEICHBI BBISBICHHBIC HA IPAKTHKE
TEXHOJOrHYeCKHe 0COOCHHOCTH TIPUMEHEHMsI. YUET dTHX OCOOCHHOCTEH MO3BOJHT MPABUIBHO HCIONB30BAThH
JTaTYNKA U TIPOJUTHTH CPOK UX CITYKOBI.

B xommuiekte g poBsIX 1adopaTopuii cofepkaTcs My IbTUAATINKA 1 MOHOTATUHKH.

MynbTHIATYUK O SKOJOIMHM MO3BOJSIET M3MEPATH CIEAYIOIIME IOKA3aTENH: BOJOPOAHBIA ITOKA3aTelb
BOAHBIX CpE€l, KOHLIEHTpaUWMW HUTPAT-MOHOB U  XJOPUI-HOHOB, 3JIEKTPOIPOBOIHOCTb, BIIAKHOCTD,
OCBEIIEHHOCTh, TEMIIEPATYPY OKPY)KAIOIIEH Cpebl, TEMIIEpaTypy PacTBOPOB, PACTBOPOB U TBEPABIX Tel (puc.

2).

Puc. 2.Mynprugatuuk mo skonorud. OO0o3HaueHHe pa3bEMOB M TEXHONOTHYECKUMX OTBepcTHil: 1 —
OCBEIIEHHOCTh, 2 — OTHOCHTENIbHAs BJIAXXHOCTh BO3/AyXa, 3 — TEMIIepaTypa OKpyXaro- Iied cpensl, 4 —
TEMIIepaTypa pacTBOPOB, 5 — HUTPAT-UOHBI, 6 — XJIOPUA-UOHBL, 7 — pH,
8 — 31eKkTponpoBOAHOCTEMYIIBTHAATYHK 1O (PU3HOIOTHH TTO3BOJISIET ONPEAEIIATh apTepHalbHOE TaBICHHE,
MyJIbC, TEMIEPATypy Tella, YaCTOTY AbIXaHMsI, YCKOPEHUE ABMKEHHS (puc 3).
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Puc. 3.Mynbruaatank no ¢usnonorun. O603HaueHNE pa3bEMOB U TEXHOJIOTHYECKUX OTBepCTUi: 1 —
TeMIpeparypa Tena, 2 — MyJibC, 3 — YacToTa JbIXaHus (HaJeT ChEMHBIM MYH/IITYK)

O0mas xapakTepucTHKA HU(PPOBBIX 1aTYMKOB

JaTunku puznyecKux napaMeTpoB OKPY:KaIoOIIeld cpeabl

JlaTuuK BJIAKHOCTH BO31yXa — IPEIHA3HAYCH I U3MEPEHUSI OTHOCHTEILHON BIAKHOCTH BO3/yXa.
JHuanazon n3mepenns BiaxxHocTu: ot 0 10 100 %. Paspemenue o Bnaxknoctu: 0,1 %. Bpems ycraHoBieHus
curHana: 17 c.

JlaTunK BJAKHOCTH MOYBBI — IIPEHA3HAYEH JUIS U3MEPEHUS CTEIEHH YBIIAXKHEHHS TI0YBbI, BBIPAYXKECHHON
B nporieHTax. [IpumeHsieTcss B arposKoJIOrHYeCKUX U CENTbCKOX03IHCTBEHHBIX HCCIICIOBAHUSX.

Puc. 4. JlaTuuk BIa)XHOCTH MOYBBI/]aTUMK 371€KTPONPOBOIUMOCTH — MpeIHA3HAUEH VI PETUCTPALMK U
H3MEpEHUSYAETbHON AJIEKTPOIIPOBOJHOCTH KHUIKUX CPeJl, B TOM YHCJIE U BOAHBIX PACTBOPOB BEILIECTB.
[IpumensieTcs mpy N3y4EHUHU XapaKTEPUCTUK BOTHBIX PACTBOPOB, B TOM YHCIIE IIOUBEHHBIX BBITSDKEK.



Puc. 5. JlaTunky 37€KTPONpPOBOIUMOCTH

JlaTauK OCBEMIEHHOCTH — HM3MEpseT YPOBEHb OCBEUICHHOCTH U 00JIa/IaeT CHEKTPAIbHON YyBCTBUTEIBHOCTHIO
ONM3KON K YyBCTBUTEIILHOCTH YeTIOBEUECKOro Ta3a. Juanazon m3mepenwust: ot 0 go 188 000 nk. OTHOCHTEIbHAS
norpemHOCTh: 15 %. Jnamazon paGounx mamuH BonmH: OoT 350 mo 780 HM. TexHomormyeckue ocoOEHHOCTH:

YyBCTBUTENEH K HATIPABICHHUIO HA HICTOYHUK CBETA.
JlaTuuk TemMmepaTypbl OKpYKarolel cpeibl — U3MEPSIET TEMIIEpATypPy BO3AYIIIHOM cpenpl. J[aTunk ocHAIEH
BBIHOCHBIM U TE€PMETHYHBIM TEMIIEPAaTypHBIM 30HIOM, YCTOHYHUBBIM K ©

mabopaTtopHeiM peareHTaM. Jlnama3zon mamepenuit or -40 mo +180 C. TexHomormueckne OCOOSHHOCTH: IS

MIOTyYEeHUS JTOCTOBEPHBIX JaHHBIX BECHh 30H] JOJDKEH HAXOANUTHCS B HU3MEPSIEMOH Cperie, B IPOTHBOMOI0KHOM
Clydae BO3HMKAeT 3HAYMTENbHAS MOTPEIIHOCTh M3- 3a TeIUIONepeAayd II0 METaUIMYECKOMY 30HIY H
paccenBaHMH OO TTOTJIOIEHUH YHEPTUU B TOM MECTE, TJe OH HE HaXOANUTCS B U3MEPSAEMON cpefe.

JlaTauK TeMIepaTypbl paCTBOPOB — H3MEPSIET TEMIIEPAaTypy PACTBOPOB H CHIMy4YHX Ten. OcHAIeH BEIHOCHBIM U
TepMETHYHBIM TEMIIEPATYPHBIM 30HIOM, YCTOHYHMBBIM K JaOOpaTOPHBIM peareHTaM (puc. 6). [lmama3oH
n3mepernii ot -40 mo +180 C. TexHomornyeckrue 0COOEHHOCTHU: AJIsl MOMYYEHUS JOCTOBEPHBIX JAaHHBIX BECh
30HJ JOJDKEH HAaXOAUTHCS B HM3MEPSEeMOW Cpene, B MPOTUBONOIOKHOM Cllydae BO3HUKAeT 3HAYMTENIbHAsS
MOrPEIIHOCTh M3-3a TEIIoNepenadn Mo METAIUIMYECKOMY 30HAY M PaCCEUBAHUH JIMOO MOTJIOMIEHUH SHEPTHH B
TOM MeECTe, IJI¢ OH HE HAXOAUTCS B H3MEPSIEMOH cpere.




Puc. 6. laTunk Temnepatypbl pacTBOPOB

JaTtuuk Temneparypsl TepMONApHbII peHa3HayeH il u3Mepenus temmeparyp 1o 900. Mcnonsiyercs
MIPH BHIMOJHEHUH PalbOT, CBA3aHHBIX C M3MEPEHHEM TeMIIEpaTyp TUIABIICHUS U PAa3JIOKEHUS BELIECTB, a
TaKKe 7151 U3MEpPEHHs TEMIEpaTyphl B 3K30TEPMUUECKUX Mporieccax. [JaTunk 3Byka — U3MepsAET ypOBEHb
IIYMOB B OKPY’KaIOIIEH CPele U IIPU OLEHKE LIy MOIIOTJIOIAOIINX U30JISATOPOB. JIMHAMAUYECKUI qUala30H:
ot 30 1o 130 ab. YacrorHsiit muanazon: ot 50 'y go 8 k', Paspemenwne: 0,1 1BA (akycTuyeckue
neun6ensl). TexHo- Tornueckne 0COOEHHOCTH: AATYUK YYBCTBHUTEIIECH K PE3KUM 3BYKaM, KOTOPbIE MOTYT
JIaTh 3aBBILIEHHBIE PE3YIbTAaThl U3MEPEHU.

———
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JlaTuuk oNTHYEeCKO# TIOTHOCTH (KOJOPUMETP) — MpEAHA3HAYEH I N3MEPEHUS ONTHYECKOH TUIOTHOCTH
pPacTBOPOB Ha 33JJaHHOH UTMHE BOJIHBI (M3MePseT KOJIMYECTBO IPOMYCKaeMOro CBETa 4epe3 MCCIenyeMblil
pacTBOp MpH ONpPEETICHHON JJIMHE BOJIHBI).

B KOMIUIEKT BXOMST JaTUYUKH C PA3TNIHON UTMHON BOJH ITOYIPOBOAHIUKOBBIX HCTOYHHU - KOB CBeTa: 465 u 525
HM. J[nanazon u3Mmepenus koddduuumenta npomyckanus csera: o0 g0 100 %. Paspemienve npu nsMepeHun
ko durmenta npomyckanus: 0,1 %. {unamazon n3mepenus ontuaeckoit miaotHocTH: oT 0 1o 2 D. Pa3zpemenue
pH u3MepeHun ontudeckoit mrorHoctu: 0,01 D. JnuHa ontudeckoro mytH KioBeTbl: 10 MM, O0BEM KroBeTHI: 4
M. TexHomorndaeckne 0Co0EHHOCTH: TPEeOYETCsl XOPOIIO MTPOMBIBATH KIOBETY IJISTUCCIIENYEMOrO PacTBOpa.

3 Undposoh Zanin
Linpoooi AaTaen Ungponok stk OFTHHECKDR FUIOTHOCTI
TYPOAMMETD (MyTHOMED) QNTINECKOR MNOTHOCT (525 W)

(470 nw)

Hatauk MyTHOCTH (TypOuaMMETp) — OIpEAEIsieT MyTHOCTh PacTBOpa B MH(paKpac- HOM JIMalla30HE CBETA Ha
OCHOBAaHMHM H3MEPEHUS! HMHTEHCHBHOCTH CBETOBOTO IIOTOKa PACCEIHHOIO YaCTHIIAMH, B3BEIICHHBIMU B
KOHTpOJHpyeMoM pactBope. uamazon wus-mepenus: or 0 mo 200 NTU (NephelometricTurbidityUnits—
HedenoMerpuieckue equHuIbl MyTHOCTH). Paspemenne: 1 NTU./lnmmra BomHBI ucTouHnka cera: 940 HM.
Tex-Honmoruueckre 0cOOEHHOCTU: TPEOYETCsl XOPOILIO IPOMBIBAThH KIOBETY AJISl HCCIIEAYEMO-TO pacTBopa.
JlaTunky XMMUYECKHUX TTapaMeTpOB OKPYXKAIOIIeN Cpebl

Jatunk pH — mnpeanasHauyeH Ui M3MEpEHUs] BOJOPOJHOrO IOKa3aTelss B BOMHBIX pacTBopax (puc. 9 ).
Huanazon uzmepenus pH: ot 0 go 14. Pazpemenue: 0,01 pH. nanason pabounx temnepatyp: ot 10 zo 80 °C.
JinHa nameputensHoro anektpoaa: 140 mm. Mcenons3yercs Ui U3MEPEHHS BOJIOPOTHOTO MTOKA3aTENs BOAHBIX
PacTBOpOB, B Pa3IMYHBIX UCCIECAOBAHUIX OOBEKTOB OKPYKAIOLIEH CPEeabl.



TexHOMOrnuecKre 0COOEHHOCTH

1)
2)

3)
4)

5)

cTabunu3alys NOoKa3aHUi HACTYMAaeT B TeYeHHe OT 2 10 7 MUH (3TO BpeMsl OJJHOTO U3MEPEHUSI);

nepen U3MEpeHneM U Mociie Hero HeoOXOAMMO MPOMBIBAThH B TUCTUILIMPOBAHHOM BOIE, YTOOBI HE COMITACh
KaJIMOpOBKa;

B HUKHEH 4aCTH 3JIEKTPO/Ia HAXOAUTCS CTEKIISHHBIN [IAPUK, YYBCTBUTEIBHBIN K yIapaM, 4To TpeOyeT
OCTOPOXKHOCTH B 0OpaIleHnH;

MIPH XpaHEHHH 00s13aTEIbHO MOMEIIATH HIKHIOK YacTh 3JICKTPO/Ia B CIEUANbHBIN OIOKC (BCTaBIsIeTCs
4yepe3 OTBEPCTHE B KPBILIKE OIOKCa);

B OFOKCe Bcer/ia JOJKEH OBITh TPEXMOJISIPHBINA pacTBOP XJIOpUIa HATPHSI, CIIENyET 3apaHee M03a00THTHCS O
3arace pacTBOpa, T.K. OH HEMHOT'O IIPOJIMBAETCS TIPU M3BJICUEHUHUIJICKTPOAA, B CyXOM OIOKCE 3JIEKTPOJ]

CKOPO BBIMJET U3 CTPOSL.
2 y
\5

1

Puc. 9.CHapsDKeHHBIIMYITBTHIATIHK M0 SKOJIIOTHH

O6o3HavyeHnd: | — OIym gaTymMKa SIeKTPOIPOBOANMOCTH, 2 — miyn aatunka pH, 3 — amex-Tpon cpaBHeHus, 4
— Iy JaTYrKa TeMITepaTyphl, 5 — 3alIUTHBIC KONMAYKH (CHSTHI)

JlaT4uK HUTPAT-HOHOB — IO3BOJISIET U3MEPSITh KOHIIEHTPALIMIO HUTPAT- HOHOB

B HCCIIeyeMOM pacTBope. JInanason m3mepenus: ot 2*¥10° 10 0,2 mons/n. Pa6ounit quanaszon pH: ot 0 10
12 eguann pH TexHoMOrMmueckne 0cOOEHHOCTH: CTAOMIN3aIUs TOKa3aHMA HACTyIaeT B TEYEHUE OT 2 MUH.
[IpennasnadyeH IUig KOJIMYECTBEHHOIO OIpe- AEIEHHUS HUTPATOB B Pa3IMYHBIX OOBEKTaX OKPY’KaIOIIEH
Cpenbl: Bozie, OBOLIax, Ppyk- Tax, KOMOACHBIX U3ICIHUAX U T.1I.

JaT4uK XJIOPUI-MOHOB — CIYXKHT AJIsl U3MEPEHHS KOHLIEHTPALlMK HOHOB XJIOpa B MC- CIIEAYEMOM PacTBOPE.
Jlnanason usMepenus: ot 10° mo 1 mons/n. PaGoumit muamasonm pH: or 0 mo 12 emmmmn pH. Jlnuma
anektpona: 140 mm. s 53KOIOrH4YEeCKUX UCCIeA0Ba-HUN Leneco00pa3HoO HCII0Ib30BAaTh HEKOTOPbIE JATYUKU
U3 JIpyruX KOMIUIEKTOB IIOCTaB- KW 00OpyHOBaHMA. TEeXHONOrHMYECKHME OCOOEHHOCTH: CTaOWMIM3anus
MOKAa3aHUH HACTy-TlaeT B TeyeHWe 7 MHH (3TO BpeMsl OAHOro wu3MepeHus). Mcnome3yercs mmns
KOJIM4e-CTBEHHOI'O OIpPEIEICHUsI COJEepKaHHs HOHOB XJIOpa B BOOHBIX pacTBOpax, IOYBE, NPOAYKTaxX
MUTAHUS.

[Ipu ncnonb30BaHUM JATYMKOB HUTPAT-MOHOB M XJIOPUI-MOHOB K CIICLMAJIBLHOMY Pa3b-EMyMYJIbTHIATINKA
M0 HKOJOTUM HEOOXOIUMO MOAKIIOYATh HMOHOCEISKTHBHBIM 3JeK- Tpof (pabouuii 37eKTpox), a TaKke
3NEKTPOJ] cpaBHEHUS (puc. 10).



Puc. 10. loHOCENEKTUBHBIN TaTIHK (TIPUCOSTUHEHBI SJIEKTPOXJIOPUI-HOHOB U
3JIEKTPOJ] CPAaBHEHHS)

JaTtyuk KHcIopoa — IpeIHa3HaueH Ul ONpeeleHNs] OTHOCUTEIbHON KOHIIEHTPALlUi KHCIOPOAa B BO3LyXeE.
Juanazon u3mepenus: ot 0 no 100 %. Paspemenue: 0,1 %. TexHosnornueckue ocoOOEHHOCTH: IIPU U3MEPEHUH
COZIepKaHUs Ta3a B BBIABIXAaEMOM BO3yXe HEOOXOAMMO JepikaTh MeMOpaHy MaKCHMalbHO OJIM3KO KO PTY;
BOCCTAHOBJICHHE TIOKa3a-HUM Ha BO3MyXe NPOUCXOAMT duepe3 |—2 MUHYTH (Bpems muddy3un depes
MeMOpaHy).

JlaTuuk OKHCH YIiepoaa — M3MepsieT KOHLIEHTPALMI0 MOHOOKCHIA yIiieposa (YrapHOro rasa) B OKpYKaromei
cpene. [mamazon wmamepenus: or 0 mo 1000 ppm(mummmonHble nomm). Paspemrenme matamka: 1 ppm.
TexHomorn4eckre OCOOCHHOCTH: NMPHU y4YETe B HMCCIENOBAHUH €MIE M COAEP)KaHHS KHCIOpPOoJa MOTpedyercs
Iepecyer U3 MUJUIMOHHBIX 01l B IPOLIEHTHI AJIsI IPUBEIEHNS K OAHON pa3MepHOCTH (3Ha4Y€HHE B PPMciIesyeT
paznenuts Ha 10 000).

whpoBOH A3TUMK
Chopoaa (8o3ayx)

Puc. 11. Natunku kuciopofa (ciaeBa) ¥ yrapHOro rasa (Crpasa)
Jatuuky GU3NOIOrMIecKrX IMoKazaTelell oprann3Ma 4einoBeka
JlaTuuk Temmepartypbl Tela — TpEAHA3HAYCH JUIS HENPEPBIBHOTO W3MEPEHHs TeMIepaTyphl Tella B
NoAMBIIIeUHOH BriaguHe. OcHAIEH BRIHOCHBIM 30HI0M. [Inana3on usmepenus: ot 25 go 50 °C. Pa3peuieHue
nmatanka: 0,1 °C. TexHomornyeckass OCOOEHHOCTB: JJIi TOYHOTO M3MEPEHUS B TMOJIMBIIICYHON BIAJUHE
JIOJDKHA HAXOJUTHCS BCS METaNIMYeCKas 4acTh 30HA.



Puc. 12. JlaTuuk TemnepaTypsl Tena

JlaTuuk apTepuanbHOro AaBiIeHHs — MO3BOJISIET U3MEPSTh apTepualibHOe AaBieHue B auanasone ot 0 go 250
MM prt.cT. Pazpemenne patumka: 0,1 mm pr.cT. JlaT4YuK MO3BOJIET ONPEAETUTH CHUCTOINYECKOE,
JIMACTOIIMYECKOE JIABJIICHHE, MYJIbC. B KOMIUIEKT JaTdyiKa BXOJUT CIEUANIbHAS MaHKETa ¢ YTATHBAIOIINM
MeXaHM3MOM, HarHeTaTellb BO3JyXa C BO3IYIIHBIM KJIamaHOM W TPyOKa JUIs MOJKIIOYEHHUS K JIATYUKY.
TexHonmoruveckue OCOOEHHOCTH: HEOOXOIUMO KOHTPOJIHPOBATH IIOTHOCTh ITOJNKIIOUEHHS Pa3heMOB,
MPaBUIIBHOCTh TOJIOXKEHUS] MAaHXeThl Ha Tuiede. Bo3ayX M3 MaHXKeThl CIieyeT CIyCKaTh PaBHOMEPHO,
MEJIJIEHHO, CIIeTKa MPUOTKPHIB KJIaNlaH HarHeTaTesl.

Jatuuk mynbca — TIO3BOJNISIET HEMPEPBIBHO ONPEAEIATh YacTOTy CepJedYHBbIX CoKpamieHnid. Hmeer
BBIHOCHYIO KIIMIICY, HAaJIEBaeMyl0 Ha Iajsel uccienyemoro. /luamazoH usamepeHus mysbca: or 0 go 250
y/muH. Paspemenne: 1 yn/mMun. TexHomornueckne ocoOCHHOCTH: ClIETyeT KOHTPOJINPOBATh MPABUIBHOCTD
HaJEBaHUs KIMIICHI, T.K. IIPU U3JIHUILHE INTyOOKOM HAJEBAaHHUU OHA IEpPEJAaBJIMBACT MEJIKHE KPOBEHOCHBIE
COCYJbI MaJIbIA, YTO YMEHBIIAET TOUHOCTh U3MEPEHUH.

JlaT4uK 4acTOThI JbIXaHUS — IMPEeJHA3HAUCH Ul U3MEPEHUS 4aCTOThl AbIXaTEIbHbIX ABMKEHUHN (LIUKIIOB
«BIOX-BBIIOX») 33 €IUHMIY BpeMEHHM. AHaIM3UpyeTcs KOJIMYECTBO COKpAIEHMH TPYAHOH KIETKH U
nepenHeil OpIONIHONW CTEHKH. B KOMIIEKT naTtdymka BXOOWT HAOOp THUTHEHMYECKUX HACAIOK, IUIOTHO
HaJleBaeMbIX Ha JbIXaTeNbHYIO TPyOKy. Jnanazon m3mepenus: ot 0 mo 100 mukmnoB/mMuH. Pazpemenue: 0,5
UAKJIA/MUH.

JaTyuk ycKOpeHHs — ompeeNsier yCKOpEeHHe ABHKYIINXCS 00bEKTOB 0 TPEM OCSIM KoopauHaT. /luana3zon
m3Mepenus: ot -8 no +8 g.Paspemenne narunka: 0,004 g.

Hatamk OKI' — mpemnHasHadyeH I W3MEPEHHUS JJICKTPUYSCKONH aKTHBHOCTH cepara. Omnpemenser
mapaMerpbl, HEOOXOOUMbIC [UIi IIOCTPOEHMS 3JIEKTPOKAPAMOTPAMMBI € IIO-MOLIBIO  CIIEUAIBHBIX
OJJHOPA30BBIX HATEIBHBIX MEAUIMHCKUX 3JIEKTPONOB, IOCTABISIMBIX B KOMIUIEKTE C JaTYUKOM.
TexHonoruueckue 0cOOEHHOCTHU: rpa)UK JIEKTPOKAPIUOIPAMMBI B IPOrPaMMHOM 00ECIIEYEHUH CTPOUTCS B
OZIHOM OTBEJCHUHU.

JlaT4uK KHCTEBOW CHIIBI (3PTOMETP, CUIOMEP) — HU3MEPSIET CHKUMAIOILEe YCHUIIHME, CO31aBaEMOE KHUCThIO
pyku. duamazon uzmepenwuii: or -50H go +50H u BTopoit BapuanT -10H no +10H (;tu6o B xumorpammax,
rpammax). Pazpemenne: 0,02H.

Pabora B mporpamMHoM obecrieuenun ReleonLite

B komrutekre 1mdpoBoit nabopatopuu Releonmocraisiercss mporpamMmHoe obecriedenne ReleonLitena
USB-(eni-nakonutene, a Takke Bluetooth-amanrep st cBsi3au perucrparopa JaHHBIX ¢ OECIPOBOIHBIMU
IaTaukamu (puc. 13).



L

Puc. 13. O6umii Bug DSB-¢uem-naxonurens (Bau3y) u Bluetooth-adanmepa (BBepxy)
Releon

VcranoBka IIO ReleonLitena permctpatop maHHBIX ¢ omeparmonHoi cucremoint  Windowsmosker
ocymiecTBIAThC Kak ¢ GSB-(uenr-HakonuTenst, Tak U ¢ caidTa MPOU3BOJMTENS, YCTAHOBKA HA MOOMIIbHBIE
Tenedonbl (cMapTOHBI) — TOJNBKO C caiTa MPOU3- BOMUTEINS, CChUIKA Ha KOTOPBIHA MPHUBOJUTCS B CITUCKE
MUCTOYHUKOB HH(MOpMaru mocobus. B mocieanem ciydae TOCTyIIHA YCTAaHOBKA Ha YCTPOWCTBAa C
mratdopmamu Androidu iOS.TTopsimok yeranosku ITO ReleonLiteonrcan B pykoBoaCTBE, KOTOPOE BXOANT B
KOMIUTEKT TOCTAaBKH. AJTOPUTM pPabOThl B MPOrpaMMHOM OOECHIEUCHHH HECIO-KeH. | paduyeckn OH

TIPEICTaBIICH Ha CIEMYIONIEH cxeme (puc.14)

naboTbl ¢ undposon nabopatTopmen RELEON



YcranoButh nporpammHoe odecnieuenue ReleonLitena
Balll KOMIIBIOTEP, MIAHIIET Wi CMAPT(OH
MNMepekniounTbCcA Ha BKNagKy Bluetoothu HaxaTb
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Puc. 14. Anroputm paboThl ¢ mporpaMMHBIM obecrieueHneM ReleonLite

HpI/I HU3YUYCHUU CCTCCTBCHHBIX HAYK B COBpeMCHHOﬁ IMKOJIC OIrpOMHOC 3HAYCHUC UMECT HATJIAATHOCTD yqe6Horo
Matepuala. HaFJ’IHI[HOCTB ;[aér BO3MOXHOCTb 6LICTpCC u FJ'IY6)K€ yCBauBaTh U3y4aCMYKO0 TEMY, IIOMOract



pa3o0paTbcs B TPYIHBIX IJIs1 BOCIPHSTHS BOIIPOCAX, U MOBBIIIACT HHTEPEC K MPEIMETY.

Hudpossie mabopatopun «LIKOTBHOrOKBAaHTOPUYMa» — 3TO KAueCTBEHHBIH CKAaYOK B CTaHOBIICHHU
COBPEMEHHOI €CTeCTBEHHO-Hay4HOU Jabopatopun. Bce mporpammHoe oOecrneueHHe Ha PYCCKOM  SI3BIKE.
Meronuueckue MaTepHalibl pa3paboTaHbl POCCHICKMMU METOOUCTAMHHM YYUTEISIMH B COOTBETCTBHH C
denepanbHBIM KOMIIOHEHTOM IOCYAapPCTBEHHOr0 oOpa3oBaTenbHoro Crannapra no OHOIOTuy.

Hudposbie abopaTopun SBISIOTCS HOBBIM, COBPEMEHHBIM OOOpYIOBaHUEM [UIs TPOBEACHHS CaMbIX
Pa3IMYHBIX IIKOJBHBIX HCCIEAOBAaHUN €CTEeCTBEHHO-Hay4HOro HampasieHus. C HMX IOMOIIBIO MOXKHO
MPOBOAUTH PpabOTHI, KaK BXOAALINE B IIKOJIBHYIO IIPOTPaMMY, TaK U COBEPILICHHO HOBBIE UCCIICIOBAHMUS.

PabGouas nporpaMmma no 6moJ10ruu it 5S—9 KJIACCOB ¢ UCMOJIb30BAHUEM
o0opynoBanusi nentpa «Touka pocra»

Ha o6a3e mnentpa «Touka pocray obecneunBaercss peanu3alus 00pa30BaTENbHBIX MPOTrPaMM
€CTECTBEHHO-HAYYHOH ¥ TEXHOJIOTMYECKOH HampaBieHHOCTEH, pa3pab0oTaHHBIX B COOTBETCTBUU C
TpeOOBaHUSMH 3aKOHO/IATENLCTBA B cepe 00pa3oBaHus U ¢ yuéroM pekomeHaanuii depepanbHOro oneparopa
yuebHoro npenmera «buonorusy».

Ob6pazoBaTenbHasi TpOrpaMMa IO3BOJSIET WHTErPHPOBATH peain3yeMble 37eCh MOIXOIBI, CTPYKTYpYy H
coJiepKaHue NP OpraHM3anuu oO0ydeHHs Ouonoruu B 5—9 Kiaccax, BBICTPOGHHOM Ha 0a3e J1r000ro u3
JOCTYITHBIX y4eOHO-MeToruecknx kommuiekcos (YMK).

Hcnonr3oBanue obopymoBanus 1eHTpa «Touka pocra» mpu peanusanuu nanHoi OIl mo3Bomser co3math
YCIIOBUSI:

® ISl paCIIUPEHHS COACPKaHMSI IKOJILHOTO OMOJIOTHYECKOTO 00pa3oBaHus;

® J171s1 TIOBBIIIEHH S TIO3HABATENFHOW aKTHBHOCTH OOYYaIONINXCS B €CTECTBEHHO-HAYYHON 00JIacTH;

® IS pa3BUTHS JIMIHOCTH peOCHKa B mporiecce 00yIeHHsI ONOIOTHH, €T0 CITIOCOOHOCTEH, (hopMHUpOBAHUS U

VIIOBIIETBOPEHUS COUATBHO 3HAYNMBIX HHTEPECOB U TOTPEOHOCTEN;

® s paboThl C OFAapEHHBIMH MIKOJHPHUKAMH, OpPTaHM3allMM WX Pa3BUTHS B Pa3IHUYHBIX OOJACTSIX

00pa3oBaTEIbHON, TBOPUECKOMN ACITEITHLHOCTH.

[Ipumensis mudpoBbie 1abopaTopuu Ha YpOKax OHMOJOTHH, y4YaIllMecsi CMOTYT BBIIIOJHUTH MHOXECTBO
71a60PaTOPHBIX PaOOT M SKCIIEPUMEHTOB I10 MMPOTPaMMe OCHOBHOM IITKOJTBL.

Buonorus pacreHuii:

Hpixanue nuctbeB. JlpixaHnue kopHei. IlormomieHue Boabl KOopHAMHM pacteHuil. KopHeBoe naBiieHHeE.
Hcmrapenne Boas! pacteHusiMu. @otocuaTe3. J{pIXxaHue ceMsH. Y CJI0BHS MPOPACTaHUs CeMSH. TerIomoOnBhIe U
XOJIOJJOCTOMKHE PACTEHUS.

3oomorusi:

Nzydenne oTHOKIIETOYHBIX KUBOTHBIX. M3ydeHre BHEITHETO CTPOSHMS JOXKIEBOTO YepBsi, HAOMIOeHNE 3a
ero MepeaBHKEHNEM W PEaKIUsIMA Ha BHEIIHUE pa3fpa)keHnud. V3ydeHne cTpoeHus] MOJLTIOCKOB 10 BIIAYKHBIM
nperapaTtam. M3ydenre MHOrooOpas3us WiICHHCTOHOTHX 0 KOJUTEKIFSIM. M3yueHne CTpoeHns phIO MO BIaYKHBIM
nperapataMm. M3ydeHue ctpoeHust NTuil. V3ydeHue CTpOEHHS MIIEKONMUTAIONINX IO BIAKHBIM IpermapaTaM.
Bopnebie xxuBoTHBIE. Termto- KpOBHBIE H XOJIOAHOKPOBHEIE JKUBOTHEIE

UYenoBek U €ro 310pOBbE:

Nzyaenne kpoBooOpamenns. Peakmus CCC Ha m03MpOBaHHYIO HArpy3Ky. 3aBUCHMOCTh MEXy HArpy3Koi
Y YpOBHEM dHeprerudeckoro oomMena. ['azoo0men B nérkux. Mexanusm nérouHoro aprxanus. Peakmms J[C Ha
(msnueckyro Harpy3ky. JKu3HeHHass EMKOCTh JIETKUX. BEIIenuTenbHasi, ApIXaTellbHAsS U TePMOpPeryasTopHas
¢dbyskms koxu. [leficTBrue pepMeHTOB Ha cyOCcTpaTt Ha puMepe KaTanasbl. [[prcrnoco0ieHHOCTs OpraHu3MOB K
cperne oouTaHusl.

OO01mast 6uoIorus:

HetictBue (epMeHTOB Ha cyOcTpaT Ha mpumepe katanasbl. Pasnoxenune H202. Bausaue pH cpenpr Ha
AKTHUBHOCTH (pepMeHTOB. DaKTOPHI, BIUSIONINE HA CKOPOCTH Mpoliecca (JOTOCHHTE3A.

N3ydenue KneTok 1 TKaHeH pacTeHWH U )KMBOTHBIX HAa TOTOBBIX MUKpOIIpeNapaTax 1 Ux onvcaHue. BoisiBneHne
W3MEHYMBOCTH y OPTaHU3MOB. BBIsSIBIeHHE MPUCIIOCOOJIEHUH Y OPraHU3MOB K cpefie 00uTaHus (Ha KOHKPETHBIX
npuMepax).




OcobeHHOCTH coiep:KaHMsl CTPYKTYPHBIX KOMIIOHEHTOB padoyeii NPOrpaMmMbl
1o 0MoJIoruM B 5—9 KJiaccax ¢ HCIOJIb30BaHHeM 000pPy10BaHHS LIEHTPa

«Touka pocra»
Coneprkanue yueOHOTro mpeameTa (Skacc TMHEeHHBI Kype)
buonorus - Hayka 0 )XUBOM MHUPE
Hayxka o >xuBoii npupoge. CBOICTBa KHBOTO
Merobl U3ydeHus: IpUpoIbl. Y BeHUUTENbHbIe TPpuOopsl CTpoeHne KieTky. Tkanun 3HAKOMCTBO C
KJIETKaMH pacTeHnil XUMHUECKUI cocTaB KieTku [Iponecchl xKu3HeneaTeIbHOCTH KIETKU. Bennkue
€CTECTBOMCIIBITATENH.
MHoroo0pa3ue KHBBIX OPTraHU3MOB
IMapcTBa %)UBOI NPUPOJIBI
BaxTepun: crpoeHue u KU3HENEATENEHOCTD
3HaveHue OaKTepuil B IPUPOJIC U )KU3HH yelioBeKka. PacTeHus
XKusornsie. ['puosI
MHoroobpasue u 3HadeHne rpuooB. JInmaiHukm
3HadeHNe KUBbIX OPraHU3MOB B MPUPOJIE U KU3HU YEIOBEKa
XKuznb oprann3mMoB Ha rianere 3emiisi. Cpeibl )KH3HU Ha IJ1aHeTe 3emitsi DKoJIornieckue (akTopbl cpesibl
[IpucnocobiieHus: OpraHu3MOB K JKHU3HU B ipupoze. [IpupoaHbie coodiiecTBa
IIpuponnsie 30Hb1 Poccnn
7Kn3HB OpraHM3MOB Ha pa3HbIX MaTepruKax. JKU3Hb OPraHU3MOB B MOPSIX M OKeaHaX YelIoBeK Ha ILIaHETe
3emis
Kak nosiBuics yenosek Ha 3emiie. Kak uenoBek n3MeHsUT IPUPOLY

BaxxnocTs 0XpaHbI )KUBOTO MUpA M1aHETHL. COXpaHUM 00raTCcTBO JKHBOTO MHpA.

Conepxanne yueOHoro mpeamera (6 Kiace TUHEHHbI Kypc).
Hayka o pacrennsix - OotaHuka

IMapctBo Pacrenus.

Paznoo0Opasue pacternii. OcoOOEHHOCTH BHENTHETO CTPOCHUSI pacTeHn. MHOroo0pasue ;KU3HEHHBIX (hopM
pacTeHui.
Knerounoe crpoenne pacreHuii. CBoHCTBa pacTHTEIHLHOW KICTKU. TKaHN pacTeHHM.

Oprasbl IBETKOBBIX PaCTCHUI

CemMs1, €ro CTpOCHUE U 3HAUEHUE. Y CIIOBUS ITpopacTaHus ceMsH. KopeHs, ero crpoeHue u 3HaueHue.
[ToGer, ero crpoenue u pa3surue. Jluct, ero ctpoerne u 3HaueHue. Ctedens, ero CTpoeHre U 3HaYeHHe.
BunousmenenHslil mooer.

L[Berok, ero cTpoeHne U 3HaYCHUE.

[Inon. PaznooOpa3ue u 3HaueHKE IIIOAOB.

OCHOBHBIE TPOLIECCHI )KU3HEAEATEILHOCTH PACTEHUI

MuHepanbHOe MTUTaHUE PACTEHUH U 3HaYeHHe BOAbl. Bo31yHOe MuTaHne pacTeHn -
(dhotocuHTeE3.
JHpixanue 1 0OMEH BEIIECTB Y pacTeHHi. Pa3MHO)XXeHHE U OII0I0TBOpEHKE Y pacTeHuil. Bererarunoe

PAa3MHOXKCHUEC paCTGHI/Iﬁ 1 €T0 UCIOJb30BaHUE YejloBeKoM.PocT n pa3BUTUC paCTeHHﬁ.

Coneprkanue yueOHoro npeameta (7 kace JTUHEHHBIH Kypc)
MHOFOO6paBI/Ie " PA3BUTUC PACTUTCIILHOI'O MUpa

CucremaTnka paCTeHHﬁ, €€ 3HAYCHUC JIA OOTaHUKHU. BO,Z[OpOCJ'II/I, nux MHOFOO6paSI/I€ B HpI/IpO,I[C.OTI[eJ'I

MOXOBI/IZ[HLIG. O6HIa$IX8.paKT€pI/ICTI/IKa " 3HAYCHHUCE.



[Inaynbl. XBomwu. [Tanmoporauku. Mx obmast xapaktepuctika. Otnen ['onocemennsie. O0mast
xapakrepuctuka u 3HadeHue. Otaen [lokpslToceMeHHbIE.

O6mmas xapakrepucTuka 1 3Hauenne.CemeiicTBa kiacca J[By1onbHBbIE.

CemeiicTBa kitacca OIHOIOIBHBIE.

Hcropuueckoe pa3BUTHE paCTUTENHLHOrO MUPa. MHOroo0Opasue U MPOUCXOKIACHUE KYJIbTYPHBIXPACTEHU N
Hapst Craporo u HoBoro Caera.

[Ipupoansie coobuiecTBa

[NousiTre 0 MPUPOAHOM COOOIIECTBE - OMOreoneHo3e U 3kocucTeme. CoBMeCTHAsI dKU3Hb OPTaHU3MOB B
MPUPOIAHOM COOOIIECTBE.

CmeHa mpUPOHBIX COOOIIECTB U €€ MPUIUHEI.

Coneprkanue yueOHOTo mpeMeTa (8 kace JTMHEHHBIH Kypc)
OO01ue cBeIeHHs O JKUBOTHOM MUPE

3oomorus - HayKa o *KHBOTHBIX.CTpoeHue Tena kuBOTHbIX KieTka, Tkanu, oprassl. [loanapcrso
[Ipocretimme, wm OIHOKICTOTHBIC

Tun CapxonoBsie, XKryTHKOHOCIIBI

Tun Mady3zopun. 3HaueHNE MPOCTEHIINX.

ITonmapcTBo MHOrOKIETOYHBIE. KUILIEYHOIIOIOCTHBIE

CTpOGHI/Ie N KU3HCACATCIBbHOCTh KHIIICYHOIIOJIOCTHBIX.

Tun ITnockue, Kpyrasie, KonbuaTsie uepsu
Tun ITnockue uepsu. Tun Kpyrisie yepsu. Tun Konsuateie uepBuTun Mosuttocku
Tun Mommtocku. Kiace bproxonorue.Kinacc JIByctBopuatsie Mosuttocku. Kiacce I'oj10BOHOTHE MOJUITIOCKH.
Tun YnenucroHorue
Tum Uneauctonorue. Kimace PakoobpasusieKnacc Ilaykoobpasubie
Kiracc Hacekomeie. Tum pazputus. OOIiecTBEHHBIC HACEKOMEIC.
Tun xopaoBbie
Tun xopnoBbix. becuepenHoie
Kiacc Pei0b1. BHenmHee u BHyTpeHHEe cTpoeHue pbi0.Cucremarndeckue rpynisl peio Kiace 3eMHOBOIHEIE.
Cpena obuTaHus U BHENIHEe CTpoeHue.l onoBoii )KU3HEHHBIN UK. PazHooOpasue.
Kiacc Ilpecmpikatonecs. BaerHee 1 BHyTpeHHee cTpoeHue. PazMHOXeHne 1 MHOT00Opas3ue
TIPECMBIKATOIIAXCSL.
Kunacc [Ituupr. Bremnee ctpoenue. Ckener nTulbl. BHyTpeHHee cTpoeHue NTHUII.
PasmuaOxenne nui. PazaooOpasue i,
3HaveHNe U MIPOUCXOKACHNE TTHII.
Kitacc Mnexomnuratomiue. BHenHee u BHyTpeHHee cTpoeHue. I [porcxoxaenne MIeKOmUTaroIuX.
Situexnanymme.
Bricime, nimaneHTapHbie )KUBOTHEIE.
DKOJIOTHYeCcKUe TPYIITHI MIIEKOMUTAOIINX. 3HAUEHUE U OXPaHa MIIEKOMUTAIOINX Pa3BuTHe )KUBOTHOTO

MHpa Ha 3EMJIC I[OKa?.aTeJ'ILCTBa 9BOJIFOIIUH ) XUBOTHOI'O MUpa COBpeMeHHHﬁ JKHBOTHBIN MUD.

Coneprkanue yuebHoro npeamera (9 knacc TMHEMHBIH Kypc)

Beenenune. Opranusm uenoBeka: oOmumi 0030p.

Buonoruueckas u conuanabHas npupoa yenoBeka. Hayku 06 opranusme uenoseka. CTpyKTypa
Tena. Kierka: CTPOCHUC, XUMHYECKHH COCTaB 1 KHU3HCACATCIBbHOCTD. Txann. CucreMsl OpraHoB B
OpraHu3Me. Y pOoBHH OpraHu3aly oprann3ma. HepBHas u rymopasibHas peryisnus.



OmnopHo-ABUTaTENbHAS CHCTEMA.

Ckener: cTpoeHHe, COCTaB U coennHeHue kocteil. CkeneT rofossl, TYNOBUIA, KoHeuyHocTel. [lepBas

MOMOIIb MPH MOBPEXKACHUIX cKeneTa. Mplmipl. Pabora Meii. Hapyiienns ocaHKy UITOCKOCTOITHE.

Pa3Butue onopHO-IBUTATENIEHON CHCTEMBI.

Kposb. KpoBooGparienue.

Buytpennss cpena opranusma. 3HaueHHne KpoBU U ee coctaB. IMmyHuTer. TkaHeBasi COBMECTUMOCTh U

nepenuBaHue KpoBu. CTpoeHue u padota cepana. Kpyru kpoBooOpaiieHus.

JBr>keHne TUMQBI 1 KPOBHU TI0 cocynaM. Peryisius paboTsl cepAilia ¥ KPOBEHOCHBIX COCY/IOB.
[penynpexnenue 3aboneBannii cepaua u cocynos. [lepsas moMolps Ipu KpoBOTeUeHUsIX. [pIXaHue.

3HaueHue JAbIXaHU. OpraHm JAbIXaHUW. Fa3006MeH B JICTKHUX U TKaHAX. I[I)IX&TCJ'H)HI)IC JABUKCHUS.

Perynsanms npixanust. bose3Hu opraHoB AbIXaHUs, UX NpeaynpexaeHue. Ileppast momMolp Ipyu NopakeHusax

OpraHoB JbIXaHU.

[TumeBapenue.

3Havenue Uiy U ee cocraB. Oprausl nuiieBapenus. [IumeBaperre B pOTOBOH MOJIOCTH U JKEITYIKE.

N3MmeHnenne nuTaTeIbHBIX BCIIIECTB B KUIIICYHUKE. Per.]'ISIIII/IH MMUIICBApPCHUA. 3a0osieBanus OpraHoB

MUIEBAPEHUS.

OOMeH BeNIeCcTB B SHEPTUH.

OO6menHbIe poriecchl B opranuzMe. Hopmer nutanus. ButaMuHsL.

Bernenenne. Koxa.

Crtpoenue u QpyHkiuu nouek. [peaynpexaenue 3adoneBanuii mouek. CTpoeHne U GyHKIIMUKOXKH.

[oBpexnenus Koxxu. Poib KOXHU B TEPMOPETYIAINHN. 3aKallBaHne. DHIOKPHUHHAS CHCTEMA.

JKenespl BHEIIHENW, BHYTPEHHEN U CMEIIAHHON CEKpeLuu. I OpMOHBI.

Hepeuas cucrema. OpraHs! 4yBCTB.

3HaYeHHE U CTPOCHNE HEPBHOM CHUCTEMBI. BereratnBHas HepBHas cucremMa. CrinHHO#M M03T. ['01oBHO#

Mo3T. Kak NeificTBYIOT OpraHbl 4yBCTB U aHann3aTopbl. OpraH 3peHus. 3puTelbHbIaHaI3aToP.

3aboseBaHUs U TTIOBPEXKICHUS TJ1a3.

Opransl ciryxa u paBHOBecHs. Mxanamu3atopel. OpraHbl OCS3aHU,000HHUS U BKyCa.

[ToBenenue u ncuxuka.

Bpoxnennsie u mprodpeTeHHsie YOpMBI TTOBENEHNS. 3aKOHOMEPHOCTH paOOTHI TOJIOBHOT'O MO3Ta.

buonornueckue putmel. CoH U ero 3HaueHne. OcoOEHHOCTH BBICIIIEH HEPBHOMN AEATEbHOCTH YETOBEKa.

Braumanue u mamsate. TemriepamMeHT u xapaktep. PaborocmocobHocTs. Pexxum aHs.

NnnuBuayansHoe pa3BUTHE OpraHU3MA.

[Tonmosas cucrema denoBeka. HacnencrBennsie 3a0oneBanns. bonesnu, mepenatomnirecs MoJIOBBIM ITyTEM.

BrytpuyrpobHoe pa3BuTHe opranu3ma. Pazsurure nocie poxxaerus. O Bpene HApKOT€HHBIX BEIIECTB.

[lcuxuueckre 0COOEHHOCTH JTMIHOCTH.

O060011eHmIE U TTOBTOPEHHUE.

Conepanue yueOHoro npeamera (9 kmacc  KOHLUEHTPHYECKHIT KypC)

BBenenue

buonorus - Hayka o xu3Hu.O01Ime CBOHCTBA KUBOTO.

MHuoroo6pa3sue JKUBBIX OPraHU3MOB.

OCHOBBI YUYCHHS O KICTKE

HuTonorus - HayKa o KiIeTke. MHOrooOpasue KiIeToK. XUMHUYEeCKUH cocTaB KieTku.OpraHndyeckue

BEILECTBA KIJIETKH.
Crpoenue knerku. [Ipokaprornueckas kiaerka. OpraHonsl KIeTKH U UX GyHKIuH. M3ydeHuskneTok
pacTeHui U )KUBOTHEIX, 3yueHne kinerok OakTepuil.

OOMeH BelIecTB M YHEPrUM B KieTke.bruocuHTes Oenka B %MBOH KieTke. buocunTes yriaeBomos -
dotocunTe3.ObecneueHne KIETOK YHEPrUeH.

PasmMHOXXEHUE KINETKH U €€ )KU3HEHHBIN LUKII.

3aKOHOMEPHOCTH YKM3HHU HA OPraHU3MEHHOM YPOBHE

OpranusM - OTKphITas kuBas cucrema.lIpuMUTHBHBIE OpraHU3MBI

PacturtensHbIil OpranusM U ero ocobeHHoctu. MHoroo6pasue pacteHnil. OpraHu3Mbl IApCTBA IPUOOB U




JIMIIAHUKOB.

JKuBOTHBI# OpraHu3M U ero oco0eHHOCTH. PazHooOpa3ue ;kuBOTHBIX. CpaBHEHHE CBOWCTB OpraHU3Ma
YenoBeKa M )KMBOTHBIX.
Pa3zMHOXeHME KUBBIX OpraHU3MOB. THITBI pa3MHOKEHUS OPraHu3MOB. MIHANBUAyaIbHOE pa3BUTHE
OpraHu3Ma - OHTOT€HE3.
OO0pa3oBaHue MOJIOBBIX KIIETOK. Meiio3. M3yuenne MexaHu3ma HacaeACTBEHHOCTH OCHOBHBIC
3aKOHOMEPHOCTH HACIICIOBAHMS IPU3HAKOB Y OPTaHU3MOB. 3aKOHOMEPHOCTH M3MEHUYHNBOCTH.
3aKkoHOMEpPHOCTH U3MEHYHBOCTU. OCHOBHI CEJIEKIIMM OPTaHU3MOB
3aKOHOMEPHOCTH MPOUCXOKACHUS M PA3BUTHS YKU3HU HA 3eMJie

HpC)ICTaBHeHI/ISI 0 BO3HHUKHOBEHHH KU3HH Ha 3eMIIeE. COBpCMCHHaﬂ TCOpH A BOSHUKHOBCHUSAKU3HU Ha
3emie.
Jupektopckas KOHTpobHAas paboTta. Dtamnbl pa3BuUTHs )KU3HU Ha 3emite [IprcrocoOuTeNbHbIE YePThI
OpraHM3MOB K Ha3eMHOMY 00pa3y *H3HH. YueHue 00 dBomronuu Vies pa3BuTHs OpraHUYecKoro Mupa B
ouonorun. OCHOBHBIE TIOJIOKEHHSI HBOTIOIIMOHHOM Teopun Y. [lapBuna.
CoBpeMeHHbIE TIPEACTABIECHHS 00 3BOIOLNN OPTaHUYECKOI0 MHpA.
Pe3ynbTathl 3BOMIONHMN: MHOT0OOpa3re BUIOB U PUCTIOCOOICHHOCTh OPraHU3MOB K cpezie. BeisiBneHne
MPHUCIIOCOOTICHHOCTH K cperie oouTanus. Buj, ero ctpykTypa u ocodenHoct. [Iporecc oOpa3oBaHus BUIOB
- BHJI000pa3oBaHue.
ITonsTie o MHKPOIBOJIIOIINHU 1 MaKpOBBOJ'IIOHI/H/I.OCHOBHBIe HaIrpaBJICHUA 3BOJIIOLIUU. HpI/IMepBI
3BOJTIOLIMOHHBIX MTpeoOpa3oBanmii. OCHOBHBIE 3aKOHOMEPHOCTH 3BOIIONIH YeTIOBEK - MpeCTaBUTENb
KNUBOTHOI'O MHpa
JlokazarenpCcTBa 3BONIOIIMOHHOTO MPOUCXOXKIEHHUS YeI0BeKa. JTalbl BONIONHNH Bra YeIoBeK pa3yMHBIH.
Yenoseueckue packl, UX POJACTBO U IPOUCXOKICHUE.
UenoBek - Kak XKUTeTs Onochepsl U ee BINSHUES Ha TIPUPOY.
3aKOHOMEPHOCTH B3aMMOOTHOLICHUN OPraHU3MOB U CPEJibl
Cpenpl )xn3HE Ha 3emiie U 9KoJoruueckrue (hakTopel BO3ACHCTBHSA HAa OpPraHU3Mbl. 3aKOHOMEPHOCTH
JercTBHs (PaKTOPOB Cpelibl Ha OpPraHU3MBL.
IIpucnocobieHHOCTs OPraHU3MOB K BIUSHUIO (JaKTOpOB cpenbl. buotnueckue cBsA3u B IpUPOIE.
[omynsiunuy kak ¢popMa CyIIecTBOBaHUS BUJIOB B IIPUPOJE.
[IpupomgHOE COO0IIECTBO - OMOT'EOIICHO3
IonsTre o OuoreoneHose 1 s3kocucreme. CocTaBiIeHUE CXEM NEepeAady BelecTs U sHepruu.buocdepa
- r106ampHas YKOCHUCTEMA.
Pa3Butue n cMeHa GMOreoeH030B U €€ IPUIHHBI
N3yuenue u onrcanyue 3KOCUCTEM CBOEH MECTHOCTHU. BhIsBIIEHHE TUIIOB B3aUMOAECUCTBUSPA3HBIX
BHJIOB B dKocrucTeMe. MHoroobpasue 6uoreoreHo3oB. OCHOBHBIE 3aKOHOMEPHOCTH YCTOHYHBOCTH
YKUBOW MTPUPOJIBL. DKOIOTHYECKUE TpoOsieMsl B Onochepe. OxpaHa MPUPOIBL.
ParnmonansHOe ncnonp30BaHUE IPUPOIBI M €€ OXpaHa.
[Ipuponnsie pecypebl Pecmybnuku [larectan u npoGiieMbl paliioOHaIbHOTO IPUPOAOINOIB30BaHUS

[Inanupyemsie pe3yabpTaThl 00y4eHus Mo Kypey «bruomorus . 5—9 xmacey .

JIMYHOCTHBIMH pe3yjibTaTaM OCBOCHHSA BBITYCKHUKAMUA OCHOBHOM  IITIKOJIBI nporpaMmhbl 110 OHOIIOrNu
SIBJIAKOTCA:

- 3HAaHHUC OCHOBHBIX IMPUHIHWIIOB U ITPABUJI OTHOIICHUS K JKUBOH npupoac, 0OCHOB 3J0pOBOI0 06pa3a
JKH3HU 1N 3,HOpOBLGC6ep6FaIOH_II/IX TeXHOJ'IOFHﬁ;

- (1)0pMI/Ip0BaHI/Ie MMOHUMAaHUSA IEHHOCTHU 3J0POBOI'0 U 0e30macHOro o6pa3a KU3HU,

- C(bOpMI/IPOBaHHOCTB IMMO3HABATCIIbHBIX MHTECPECOB U MOTHUBOB, HAIIPABJICHHBIX HA U3Yy4YCHUC JKHBOH
Opupoabl; HHTCIUICKTYAJIbHBIX YMCHI/Iﬁ (,Z[OKa3BIBaTI:, CTPOUTL PpPaCCyXJACHU:A, aHAIMN3UPOBATD,
CpaBHUBATh, ACJIaTh BBIBOABI U ,I[p.); 3CTETUYECKOr0 OTHOIIEHUS K KUBBIM O0BEKTaM.

- (bOpMI/IPOBaHI/IC OTBCTCTBCHHOI'O OTHOIICHUSA K YYCHHUIO, TOTOBHOCTU MU CIIOCOOHOCTH K
CaMOpa3BUTUIO U CaMOO6paBOBaHI/I}0 Ha OCHOBC MOTHBAIlMH1 K 06y‘IeHI/IIO 1 ITIO3HAHHIO

- (bOpMI/IPOBaHI/IC JIMYHOCTHBIX Hpe,Z[CTaBJ'IeHI/Iﬁ 0 HNCHHOCTHU NpUPOAbI, OCO3HAHHWC 3HAYMMOCTU U



OOIIHOCTH TJIO0ATBHBIX MPOOJIEM YEIOBCUYECTBA;

- QopMHpOBaHHME 3KOJOTMYECKOW KyJIbTyphl Ha OCHOBE NpPH3HAHMs IICHHOCTU >KM3HH BO BCEX €€
MPOSBIICHUSX U HEOOXOJMMOCTH OTBETCTBEHHOTO , OEPEKHOTO OTHOIICHHS K OKpYXatolierncpee.

- CIIOCOOHOCTHh BBIOMPATH ICJICBHIC W CMBICIOBBIC YCTAHOBKU B CBOMX JCUCTBUSAX M TOCTYIKaXIIO
OTHOILICHUIO K )KMBOHM MPUPOJIE, 37I0POBBI0 CBOEMY M OKPYXKAIOIINX;

-yMEHHE CaMOCTOSATENBHO OMpEAENATh LETU CBOEro OOY4eHUs, CTaBUTh M (OPMHUPOBATH ISl CEOS
HOBBIC 3a/Jlaud B yueO€ W IO3HABATEIILHOW JEATEIBHOCTH, Pa3BUBAaTh MOTHBBI M WHTEPECHl CBOECH
MMO3HABATEIIBLHOM JEATEIbHOCTH;

MeranpeIMETHBIMU _pe3yJIbTaTaMH OCBOCHHUS BBIMYCKHUKAMH OCHOBHOHM IIIKOJIBI POTrPaMMbI 10
OHOJIOTHH SBIISIOTCS:

Pezynamusenvie YVJ/I:

- yYMCHHE OpraHU30BaTh CBOIO YYCOHYIO JCATEIbHOCTH: ONPENCISITh 1Ieb PadoThl, CTABUTH 3aa4H,
IJIAHUPOBATh — OMPEACIATH MOCISIOBATEIbHOCTD JICHCTBUN U MPOrHO3UPOBATh PE3YJIbTAaThl PAOOTHL.

Ocy11ecTBIATh KOHTPOJIb U KOPPEKLIMIO B Cllydae OOHAPYKEHHS OTKJIIOHEHUH M OTIUYMN TIPY CITMYEHUT
pE3YNBTATOB € 3aJaHHBIM JTanoHoM. OIlleHKa pe3ysibTaToB pabOThl — BBIJEICHWE W OCO3HAHHE
y4YalmMMcs TOT0, YTO YK€ YCBOEHO M YTO €II€ MOJIEKHUT YCBOCHHIO, OCO3HAHNE KayecTBa M YPOBHS
YCBOEHMUS;

- OBJIAJICHUE COCTABJISTFOIIIMMHE HCCIIEA0BATEILCKON U TIPOSKTHOMN NEATEIFHOCTH, BKITIOYAs YMCHHS
BHJICTH ITPO0OJIEMY, CTABUTh BOIIPOCHI, BBIIBUIATh THIIOTE3bI, JaBATh ONPEACICHHS TOHATHSIM,
KiaccuupoBaTh, HAOIIOIATH, TPOBOAUTH SKCIIEPUMEHTHI, JIENIATh BHIBOIBI N3AKITIOUCHHUS,
CTPYKTYPHPOBATh MaTepHall, 00BSICHATh, JOKA3bIBATh, 3AIUINATh CBOU UACH; KoMMyHUKamusHbvle
YVi:

- YMEHHE CIyIIaTh W BCTYNAaTh B JIMAJIOT, Y4acTBOBATh B KOJUICKTUBHOM OOCYXKIICHHH TPOOIIEM;
WHTETPUPOBATHCS B TPYIITY CBEPCTHUKOB M CTPOUTH MPOJYKTUBHOE B3aUMO/IEHCTBHE CO CBEPCTHUKAMU
1 B3POCTBIMU; YMEHHUE aJ[eKBATHO MCIOJIH30BATh PEUEBHIE CPENCTBA JJISl AUCKYCCHU W apryMeHTalluu
CBOEH TO3WIINH, CPABHUBATH Pa3HbIe TOYKHU 3PEHUS, apTYMEHTHPOBATH CBOIO TOUKY 3pEHUs, OTCTanBaTh
CBOIO TTO3HUITHIO.

- YMEHHE OpraHU30BbIBaTh y4eOHOE COTPYIHHYECTBO M COBMECTHYIO AEITEIBHOCTH C YUUTENEM HU
CBEPCTHHKaMH, paboTaTh MHIMBHIYaJlbHO M B TIpyIIle: HaXOAUTh OOlIee pelIeHne M pas3peuathb
KOH(JIMKTHI HA OCHOBE COTJIACOBAHUS O3UIIUM U yueTa nHTepecoB. PopMHUPOBaTh , apryMEHTHPOBATh U
OTCTanBaTh CBOE MHEHUE

ITloznasamenvuvie YVJI:
- ymeHue paboraTh C pa3sHbIMH UCTOYHMKAMHU WH(GOPMAIMHN: TEKCTOM y4e€OHHKA, HayYHOTIOMYJIPHON
JUTEPaTypol, CIOBapsIMd U CIPAaBOYHUKAMM; aHAJM3UPOBATh M OLECHUBATh HH(OPMALHIO,
peoOpa3oBBIBATH €€ U3 OXHON POPMEI B APYTYIO;
- YMEHHUE CO3laBaTh , IPUMEHATh U NPEe0oOpa30BHIBATh 3HAKM W CHUMBOJBI, MOJAEIU U CXEMBI IS
peleHrs y4eOHbIX U MO3HABATENbHBIX 3a4a4
- yMeHue paboratb C pa3HBIMA HCTOYHMUKAMH OHOJOTMYECKOW WH(GOpPMAIMH: HAXOIUTh
OnonornyecKyro HHGOPMAIHIO B TEKCTe yueOHUKA, HAyYHO-TIOMYJISIPHON JINTEpaType, OHMOIOTHIECKIX
CIIOBapsIX U CIIPaBOYHHKAX
IIpeaMeTHBIMU pe3yJbTaTaMy OCBOEHHS BBITYCKHUKAMHM OCHOBHOM IIKOJIBI MPOrpamMMbl 10 OMOIOTHH

SIBIISTIOTCAL:

-YyCBOGHHME CHUCTEMBl HAyYHBIX 3HAHMH O JKMBOW MpPUPOIE M 3aKOHOMEPHOCTSX €€ Pa3BUTUS IS
(hopMHPOBaHUS COBPEMEHHBIX NPEJICTABIECHUH O €CTECTBEHHOHAYYHOI KapTHHE MUPa; -HOpMHUPOBAHHE
MEPBOHAYAIIBHBIX CHCTEMAaTH3UPOBAHHBIX MPEACTABIEHUH O OHMOJOIMYECKHXOOBEKTaX, Mpoleccax,
SIBIICHUSIX;

-OBJIaJICHUE METOIaMHi OMOJIOTMYECKON HayKH: HaONIOJeHNE U OnrcaHue OMOJIOTHYeCKUX OOBEKTOB U
MIPOLIECCOB; MOCTAHOBKA OMOIOrMYECKUX HKCIIEPUMEHTOB U OOBSICHEHUE HX PE3yJIbTAaTOB.

-00BbsICHEHHE PONM OMONOTMHM B NPAKTHYECKOM NEATEIbHOCTH JIIOAEH; MEecTa M pONM 4YelOBeKa B
MPUPOAE; POACTBA, OOLIHOCTH MPOMCXOXKIEHHUS WM SBOJIOIMHM PACTEHMH W XMBOTHBIX (Ha MpHUMepe
COIOCTABIICHHUS OTHEIbHBIX TPYII); POJIM Pa3lWYHBIX OPraHU3MOB B J>KU3HH YEJIOBEKAa; 3HAYCHUS



OMONOrHMUECKOro pa3sHooOpasusi Ui coxpaHeHus: Ouocdepsl; -GopMHUpOBaHHE OCHOB IKOIOTHYECKON
IPaMOTHOCTH: CIIOCOOHOCTH OLICHMBATh IOCIICICTBUS JICITEILHOCTH YENOBEKa B MPUPOJE, BIUSHUE
(aKkTOpOB pHCKa Ha 37I0POBbE YETOBEKA.

YueHuK Hay4uTcs:

®  XapakTepHu30BaTh OCOOEHHOCTH CTPOEHMS U MPOLECCOB >KU3HEAEATEIbHOCTH OMOIOTMYECKUX
00BEKTOB (KJIETOK, OPraHU3MOB), UX MPAKTUYECKYIO 3HAYNMOCTb;

*  [PUMEHATH METOJbI OMOJIOTMYECKON HAYKH JJISi U3YUEHUS KJIETOK U OPTaHU3MOB: MPOBOJUTH
HaAOJIOICHHS 33 )KUBBIMU OPTaHU3MaMH, CTAaBUTh HECIIOKHbIE OMOIOTHYEeCKH EIKCITEPUMEHTHI U
OOBSCHSATH WX PE3YJBTATHI, ONUCHIBATD

®  HCHOJNB30BaTh COCTABIIAIOIIUE UCCIEJ0BATENLCKON U MPOEKTHOM JEATEIbHOCTH 110 U3YUEHUIO
KUBBIX OPTaHU3MOB (TIPUBOJUTH JJOKA3aTENbCTBA, KIACCH(PHUIINPOBATH, CPABHUBATH, BBISBIIST
B3aMMOCBSI3H );

*  OpPUEHTHPOBATHCS B CUCTEME ITO3HABATEILHBIX IIEHHOCTEH: OIICHUBATH HHPOPMAITHIO O JKUBBIX
OpTaHHU3MaXx, IMOIy4aeMYI0 U3 Pa3HbIX HCTOYHUKOB;

*  IIOCJIEICTBHA JEATEIbHOCTH YeN0BeKa B IIPUPOJIE.

Y4eHUK MOTyYUT BO3MOKHOCTh HayUUTHCS:

* coOmoarh mpaBuia paboThl B KAOMHETE OMOJIOTHH, ¢ OMOJIOTHYECKUMHE MTPUOOpaMU
UUHCTPYMEHTAMH;

*  HCIIOJIB30BATh MPHEMbI OKa3aHUS MTEPBOI IIOMOIIHU TP OTPABICHHUH SIIOBUTHIMU IPUOAMH,
SOBUTBIMH PACTEHHUSAMH, YKycaX >KUBOTHBIX; Pa0OTHI C ONPEeTUTENIMAPACTCHHN;

*  BBIPALIMBAHUA U PA3MHOXKECHUS KyJIbTYpPHBIX PACTCHUH, JOMAIIHUX KUBOTHBIX;

®  BBIJENIATH ICTETUYECKHE JOCTOMHCTBA OOBEKTOB JKUBOI MPUPOIBI;

*  OCO3HAHHO COOMIOATH OCHOBHBIE MMPHUHIIMIIBI M IPABHJIa OTHOLICHUS K )KUBOH ITPUPOLIE;

*  OpHEHTHPOBATHCS B CHCTEME MOPAJBHBIX HOPM M LIEHHOCTEH MO OTHOIIEHHUIO K 00bEKTaMKUBOU
pupos! (MPU3HAHNE BBICOKOH IEHHOCTH JKU3HU BO BCEX €€ MPOSBICHHIX,

OKOJOIrH4€CKOC CO3HAHHUE, OMOIIMOHAJIBHO-ICHHOCTHOC OTHOIICHUEC K 00BEKTaM JKUBOM HpPIpOI[I:I);

HaxOAWTh NHPOPMAIIHIO O PACTEHHX U JKUBOTHBIX B HAYYHO-TIOMYIISIPHON JINTEpAType, OMOIOTHIECKUX

CJIOBapsX U CIIPaBOYHHKAX, AaHAIU3UPOBATD, OLICHUBATD €€ U IIEPEBOAUTH U3 OIHOH (OPMBI B APYTYIO;

BBIOMPATH LEIEBBIE U CMBICTIOBBIE YCTAHOBKY B CBOMX JICHCTBUAX U IMOCTYIKAX [0 OTHOIIEHHIO K )KUBOH
MIPUPOE.

IIpegMeTHBIE pE3YIBTATEL:

1)

2)

3)

4)

(¢opMHUpOBaHHE LIEHHOCTHOI'O OTHOILIEHUS K JKUBOM HpUpOAE, K COOCTBEHHOMY OpraHU3MY;
MMOHUMaHKE PO OHOJIOTHH B (POPMHUPOBAHUH COBPEMEHHOI €CTEeCTBEHHOHAYYHON KapTHHBI MHPa;
yMEHHE MPHUMEHITh CHUCTeMY OMOJOrMYECKMX 3HaHMH: PacKphIBaTh CYIIHOCTb >KUBOIO, HA3bIBAThH
OTJIMYMS JKUBOTO OT HEKHUBOIO, IMEPEUUCIATH OCHOBHBIE 3aKOHOMEPHOCTH OpTraHHU3allly,
(YHKUMOHUPOBAaHUSI OOBEKTOB, SIBJIEHHH, NMPOLECCOB JKUBOW MPUPOABI, BOJIOLMOHHOTO PA3BUTHS
OpPraHMYecKOro MUpa B €ro €MHCTBE C HEXHUBON MPUPOLOH; chOPMUPOBAHHOCTh MIPEACTABICHUN O
COBPEMEHHOI TEOPUH IBONIIOIIMY U OCHOBHBIX CBHJIETEILCTBAX IBOIIOLNH;

BJIaJICHHE OCHOBAaMH IOHATUIHOrO amnmapara ¥ Hay4dHOro S3blKa OHOJIOTHHM: HCIOJNb30BaHHUE
W3YyYEHHbIX TEPMHUHOB, IIOHSATHH, TEOpHUH, 3aKOHOB M 3aKOHOMEPHOCTEH sl OOBSICHEHHS
Ha0JI01aeMbIX OMOJIOTHYECKUX OOBEKTOB, SIBJICHUN U IIPOLIECCOB;

MMOHUMaHKE CIIOCOOOB MOyYeHUsI OMOIOrMYECKUX 3HAHUI; HAJIMUME OIBbITAa NCIIOJIb30BAHNS METOAO0B
OMONOrMM C 1EIbI0 M3YYEHHs] >KUBBIX OOBEKTOB, OHOJIOTMYECKUX SIBICHMH M IPOLECCOB:



HaOJIIOJICHHE, ONUCAHUE, TPOBEIACHNUE HECTIOKHBIX OMOJIOTMYSCKHUX OIBITOB U IKCIICPUMEHTOB, B TOM
YHCIIE C UCIIOIh30BAHMEM aHAJIOTOBBIX M IU(POBBIX TPUOOPOB U HHCTPYMEHTOB;

5) yMeHHe XapaKTepHU30BaTh OCHOBHBIC I'PYIIITLI OPraHU3MOB B CHCTEME OPTaHHUYECKOro mupa (B TOM
YHCIIe BUPYCHI, OAKTEPUHU, PACTCHHUS, IPUOBI, )KUBOTHBIC): CTPOCHHUE, MPOILIECCHI KU3HENCATEILHOCTH,
UX MPOUCXOKICHUE, 3HAUCHUE B TIPUPOJIC U KU3HU YCIOBEKA;

6) yMeHue OOBSCHSITH IMOJIOKECHHE YEIOBEKA B CUCTEME OPTaHMYECKOr0 MUPA, €ro MPOUCXOKICHHE,
CXOJICTBA W OTJIMYHS YEIOBEKA OT )KMBOTHBIX, XapaKTEPU30BATh CTPOCHHUE U MPOIECCHI
KHU3HEIEATEIHOCTH OpraHn3Ma YellOBEKa, ero MPUCIIOCOOICHHOCTD K pa3-ITMYHBIM SKOJIOTHIECKUM
(dakropam;

7) yMeHHWe OMMCHIBATh KJIETKH, TKAHH, OPTaHbl, CHCTEMBI OPTaHOB M XapaKTepHU30BaTh BAKHEHIIIHE
OMOJIOrMYECKHE MPOLIECCH B OPraHU3Max PaCTEHUH, )KUBOTHBIX U YEIOBEKA;

8) chopMUpOBaHHOCTH MTPEACTABICHHI O B3aMMOCBSI3U HACIICIOBAHHUS TOTOMCTBOM MPH3HAKOB OT
POIUTENBCKUX (POPM C OpraHU3anuel KIETKU, HATIMYMEM B HE XpOMOCOM KaK HOCUTENeH
HACJIEICTBEHHOW WH(OpMAIINH, 00 OCHOBHBIX 3aKOHOMEPHOCTSIX HACIeJOBaHUs TPHU3HAKOB;

9) chopMUPOBAHHOCTH MTPEACTABICHHI 00 OCHOBHBIX (haKTOpax OKPYKAIOIICH CPeJibl, HX POJIU B
KHU3HEJEATELHOCTH U 3BOJIIOLMU OPTraHU3MOB; MIPE/ICTaBICHIE 00 aHTPOIIOTeHHOM (haKTOpE;

10)chopMHupOBAaHHOCTD MIPEACTABIEHHH 00 IKOCHCTEMAX M 3HAUEHUH OMOpPa3sHO0Opa3Hs; 0 TII00aTBHBIX
9KOJIOTHYECKHX MPOOJIEMaXx, CTOSIINX Mepe]l YeIOBEUECTBOM H CIIOCO0aX MX MPEOI0ICHUS;

11) ymenue pemaTh ydeOHbIe 3a7add OHONOIMYECKOrO COACPKAHUS, B TOM YHCIEC BBISBISATH
MPUYUHHO-CJICACTBEHHBIC CBA3U, IMPOBOAWNTH paC‘IéTBI, J€1aTh BBIBOJbI Ha OCHOBAHHU ITOJTYYCHHBIX
PE3YNIBTATOB;

12) ymeHue co3maBaTh M NPHUMEHSTH CJIOBECHbIE M Tpaduueckue MOaenu Uit OOBSCHEHHS CTPOCHHS
KHUBBIX CHCTEM, SIBJICHUI U TPOIECCOB XKUBOH MPUPOJIBI;

13) noHMMaHMe BKJIaa POCCUICKUX M 3apyOSKHBIX YUEHBIX B pa3BUTHE OMOIOTHUECKUX HAYK;

14) Bnagenue HaBBIKAMH PabOTHI ¢ WH(pOPMAIE OHOIOTHYECKOr0 COAEPIKAHUS, IPEICTABIEHHON B
pazHoii ¢opMe (B BHIE TEKCTa, TAaONWYHBIX MJAaHHBIX, CXEM, TpaduKoB, muUarpamMM, MOJICICH,
M300paKEHNH ), KPUTHIECKOT0 aHaN3a WH()OPMAITUH B OIICHKH €€ JOCTOBEPHOCTH;

15) ymeHuWe TUIAaHUPOBATH IO PYKOBOACTBOM HACTABHHKA M IMPOBOMUTH y4eOHOE HMCCIICIOBAHUE WIIH
MPOEKTHYIO paboTy B OONACTH OHWONOTMH; C YYETOM HAMEUEHHOW Iend (OpMyIHpOBaTh Mpodiemy,
TUIIOTE3Y, CTABUTH 3a]]a9H, BEIOUPATH aJIeKBATHBIC METOJIBI U UX PElIeHUs, (POPMYTHPOBAThH BHIBOJIEI,
MyOJIIMYHO MPEACTABIISITh MOyYeHHBIE PE3YIIbTATHI,

16) ymeHHe HHTErpUPOBATH OMOIOTHYCCKUE 3HAHHS CO 3HAHUSAMHE JAPYTUX YIEOHBIX MTPEAMETOB;

17) chopMHpPOBaHHOCTH OCHOB SKOJOIMYECKON TPAMOTHOCTH: OCO3HAaHHE HEOOXOMUMOCTH IEHCTBUI IO
COXpaHEHHUIO OHOpa3HO00pa3Hs H OXpaHe MPUPOIHBIX IKOCUCTEM, COXPAHCHHIO M YKPETUICHHIO 37I0POBbsI
YeroBeKa; YMEHUE BHIOMPATH IIeJICBhIC YCTAHOBKH B CBOMX JICHCTBUSX W MOCTYIIKAX IO OTHOIICHHUIO K
YKHUBOM MPHUPOJIC, CBOEMY 3I0POBBIO U 37I0POBBIO OKPYIKAIOIINX;

18) ymeHue WHCHONB30BaTh NPHOOPETEHHbIC 3HAHMSA M HABBIKKM JUIA  3J0POBOrO 00pasa IKHM3HH,
cOATaHCUPOBAHHOTO TMUTAHUS H (U3UYECKOH AaKTUBHOCTH, HENPHUITHE BPEOHBIX TMPU-BBIUCK H
3aBHCHUMOCTEH; YMEHUE MTPOTHBOACHCTBOBATD JDKCHAYYHBIM MAHUMYJISAIUSAM B O0JIACTH 3/I0POBbSI;

19) oBiageHue MpUEeMaMH OKa3aHHUs MEPBOM MTOMOIIH YETIOBEKY, BBIPAIIMBAHUS KYIbTYPHBIX PACTCHUI H
yXo/a 3a JTOMAaIIHUMH YKHUBOTHBIMHU;

DopMBI KOHTPOJIS

Kontposns pe3ynbTaToB 00yueHHs B COOTBETCTBUH C JaHHON 00pa3oBaTEeNbHOM MPOrpaMMOM IPOBOAMUTCS B
(hopMe TMCbMEHHBIX M 3KCIEPUMEHTAIbHBIX Pa00T, IpeANonaraeTcsi IpoBeIeHNE IPOMEKYTOUHON  HTOTOBOH
aTTeCTaluu.

Tlpomesicymounas ammecmayus
st ocyliecTBIeHUS MPOMEKYTOUYHOM aTTECTAllMU HCHOIB3YIOTCS KOHTPOJIBbHO-OLEHOYHBIE MaTEpUalIbl,
OTOOp conmepKaHWS KOTOPHIX OPHEHTUPOBAH Ha IPOBEPKY YCBOCHHSI CHUCTEMBl 3HAaHWUA W YMEHHHA —
WHBapHaHTHOTO sJpa COACpKaHHS JCHCTBYIOIIUX 00pa30oBaTENbHON MpPOrpaMMbl MO OHOJOTHH ISt
00111e00pa30BaTeNbHBIX OpraHU3aIA. 3aJaHUs TPOMEKYTOUHOW aTTECTAI[MN BKJIFOUAIOT MaTepUall OCHOBHBIX
paszenoB Kypca OHOJIOTHH.



IMTAKET OLHEHOYHbIX MATEPUAJIOB 1 KPUTEPUN
OLIEHUBAHUIAIIO ITPEJMETY «BHOJIOTI' U

KOHmpOJZbele usmepumeilbHvle mamepuavl
B naHHOM paszene npeacTaBisioTCs KOHTPOIbHO-U3MEPUTENIBHBIE MATEPUAIIbI, KOTOPBIE HCIIONb3YOTCS
JUISL ONIPE/ICTICHUS] YPOBHSI TIOCTHKEHHUST 00YUaIOMIMMUCS IITaHUPYEMBIX MeTa-

MIPEIMETHBIX U MPEIMETHBIX PE3YIbTaTOB B paMKax OpraHU3ally TeKYIEero KOHTPOJIA
yCIIEBAEMOCTHU U MPOMEKYTOUHON aTTECTAIUH.

[Tpu opranu3zanny TeKyiero KOHTPOJIsS YCIIEBAEMOCTH 00YYarOIIUXCs CIeAyeT YUUTHIBAaTh TPeOOBaHUS
®I'OC OOO k cucreme OLEHKH JOCTHKEHHS IutaHupyeMmbix pesynaptaToB OOII, xoropas momxHa
MpeAyCMaTpUBaTh UCIIOIB30BaHUE PAa3HOOOPA3HBIX METONIOB U (HOpM, B3aMMHOJIOTIOIHSIONINX JIPYT Apyra
(craHmapTU3MpPOBaHHBIE TMHCHMEHHBIE W YCTHBIE PabOThI, MPOEKTHI, MPAKTUYECKHE W JIaOOpaTOpHEIE
paboThl, TBOpUECKHE PaOOTHI, CAMOAHAIIN3 M CAaMOOIIEHKa, HAOI0/IeHN e, UCTIBITAHUS K HHOE).

Bri00p yka3aHHBIX HIDKE TUIIOB M MIPHMEPOB KOHTPOIBHBIX H3MEPUTENHHBIX MaTEpHAIIOB 00YCIOBJICH
MEIarorMuecKO M METOIUYECKON I1e/1eco00pa3HOCThI0, ¢ YYETOM MPEAMETHBIX OCOOEHHOCTEHM Kypca
«buonorus 5—9 kmaccey.

Tectbl 1 3ananus pazpadoransl B cooTBercTBUM ¢ Gopmarom EI'D u 'MA, uto mo3Bomnsier paxe B
paMKax yCBOEHHSI MPAKTUIECKON YacTH MPOrpaMMbl OTpadaThIBaTh 00IIeyde0HbIE U TPEMETHBIE 3HAHUS H
YMEHHS.

[lepeyeHp OIEHOYHBIX MPOLEAYP AOJKEH OBITh ONTHMAJBHBIM W JIOCTATOYHBIM JUIS OIpEeNIeHUs
YpOBHSL JIOCTIDKEHUS OOYYaIONUMHCS TPEAMETHBIX M METalpeAMETHBIX pe3yibTaToB. Dukcanus
pe3yABTATOB TEKYIIEro KOHTPONIS YCIIEBAEMOCTH OOYYAIOIIMXCS OCYIIECTBIIIETCS B COOTBETCTBHH C
MIPUHSTON B 00pa30BaTEeIbHON OPraHU3alii CHCTEMOM OLlEHUBaHU.

IIpennosxeHHble TUIBI U IPUMEPHI 3a1aHUH:

® OpUEHTUPYIOT YUYMTEIsl B JMANa30HE KOHTPOJIBHBIX H3MEPUTENBHBIX MAaTEpUajoB IO Kypcy,
[IOMOTal0T Pa3HO00Pa3UTh 3a1aHHsI TPEHUPOBOUYHOI'0, KOHTPOJIBHOI'O U JOMOJIHUTEIBHOTO MOIYJICH,
KaKk HMHTEPaKTHBHOTO BMIECO-YPOKa, TaK M TPAIULHMOHHOIO YpPOKAa B pPaMKaxX KJIACCHO-YPOUYHOH
CHCTEMBI;

® YUuTHIBAIOT BO3MOXKHOCTM YCBOGHMS MaTepuana, ¢ TOYKU 3peHus ero auddepeHnumanmum s
pPa3IMYHBIX KaTeropuil oOOydaroOIIMXCA, pa3sHOIO YPOBHS H3YUCHHS MpeaMeTa, BO3PACTHBIX
0COOCHHOCTEM MIIAaQIINX IIKOJIBHUKOB, a TAKXE MOTHBALMOHHOIO M IICHXO3MOLIMOHAJIBHOIO
KOMITIOHEHTOB YPOKOB;

® [103BOJISIIOT OTPA0ATHIBATH HABBIKH, 3aKPEIISITh OTYUYEHHBIC 3HAHUS M KOHTPOJIUPOBATD PE3yIbTaThl
00y4eHUs1, KaK B XOZI¢ KaKIOro ypoKa, Tak M B paMKax UTOrOBOTO YpOKa [0 MaTepuaiy pasaena.

Crerugmdeckoit GopMoit KOHTPOJIS SIBISIETCS paboTa ¢ mprudopamu, 1abopaTOPHEIM 000pYIOBaHUEM,

MozensimMu. OCHOBHAsI LIeIb 3TUX MPOBEPOUHBIX paboT: ONpeAeTIeHUE YPOBHS Pa3BUTUS YMEHUI

LIKOJIBHUKOB padoTaTh ¢ 000pyI0BaHNEM U IPOBOIUTH SKCIIEPUMEHTAIBHBIC HCCIICIOBAHMS,

IUTAHUPOBATh HAOIIOJEHUE WM OIIBIT, BECTH CAMOCTOSTEILHO IPAKTUYECKYIO PadoTYy.

3anaHne MOXET CYMTATHCS BHITOJTHEHHBIM, €CJIN 3l CaHHbIA/BHIOPaHHBII OTBET COB- MAIa€T C BEPHBIM

OTBETOM. 3a/laHHsI MOTYT OLIEHMBAThCs Kak 1 6amioMm, Tak M OONBLIMM KOJMYECTBOM B 3aBUCMMOCTH OT

YPOBHS CJIOKHOCTH 3a[aHus, OT KOJIMUECTBA BBEACHHBIX/BHIOPAHHBIX OTBETOB, OT TUIA 3aJaHUS.

Hopmul oyenok 3a éce 6udvl npogepounvix pabom



«5» - ypOBEHb BBINOJHEHUSI TPEOOBAHNH 3HAUUTENBHO BBIIIE yIOBICTBOPUTEIBHOIO:
® OTCYTCTBHE OIIMOOK, KaK IO TeKyLIEMY, TaK U 1O IpeIbIayleMy yueOHOMY MaTepHaiy;
® He Oonee 0IHOTO HEJOUETA.
«4» — ypOBEHb BBINOJIHEHHSI TPEOOBAHMUII BBIIIE YIOBJICTBOPUTEIHLHOTO:
® Hammuue 2—3 ommuO0K Uik 4—06 HeTOUETOB 10 TEKYILEMY YIeOHOMY MaTepuaty;
® e Oosee 2 ommOOK WK 4 HETOYETOB 10 MPOUICHHOMY MaTepHay;
® YCIOJIB30BAHKUE HEPAIIMOHATIBHBIX TPHEMOB PEIICHUs YueOHOM 3a1auu.
«3» — JI0CTaTOYHBI MHHUMAIIBHBI YPOBEHb BBIOJHEHUS TPEOOBAHMM, MPEIbIBISAEMBIX KKOHKPETHON
pabore:
® He Oosee 4—6 ommbok uau 10 HeIOUETOB MO TEKyIIEeMy Y4eOHOMY MaTepHaly;
® He Oosee 3—5 omMOOK MK He OoJiee 8 HEOUETOB 10 MPOUICHHOMY Y4eOHOMY MaTepuay.
«2» — ypOBEHb BBIMTOJTHEHUS TPEOOBAHUIA HIDKE YAOBIETBOPHTEIBLHOIO:
® nHanuuue Oonee 6 omuOoK uiau 10 HeTOUETOB MO TEKYIIEMY MaTepHaly;
® (oiee 5 omuOOK MK OoJiee 8 HEZOUYESTOB IO MPOHJACHHOMY MaTepHaly.

KOHTPOJIBHO-U3MEPUTEJIBHBIE MATEPUAJIBI
10 BUOJIOT N

1. BBI6paTB OIWH WM HECKOJIBKO IIPaBHUJIbHBIX OTBETOB M3 IPCIIO0KCHHBIX BapHUaHTOB. Hay-Ka,
W3yvarolas rpuobl:

1) Bupycomorus

2) MUKOJIOTHS

3) 6Goranuka

4) MHKpOOHOIOTHS

OTBeT: MUKOJIOTHA

2. Wcrnonb3yst 3HAHHS O IMTAHUH JKUBBIX OPTAHU3MOB, BBIIIOJIHUTE 33 1aHHE.

YcTaHOBHTE COOTBETCTBHE MEKIY CIIOCOOOM MUTAHUS U OPTaHU3MOM, JIJIsl KOTOPOT'O OH XapaKTepeH.

OPT'AHM3M CIIOCOB IMUTAHUA
A) MATIHK JyroBOH 1) aBrorpodHOe
B) cununa Gonbras 2) rereporpodhHOE

B) 0epésa moBucias

I') onénok nerHuit

M) myka o6pikHOBEeHHASE)

KJIEBEP KpacHbIN

3anumuTe B TaOIUIly BEIOpaHHBIE UG PHI IO COOTBETCTBYIOIIMME OYKBaAMHU.
Otger:

A B B r hi| E
1 2 1 2 2 1

3. BribepuTe nBa BEpHBIX OTBETa W3 MIATH W 3alUIIATE MUQPHI, MOA KOTOPHIMH OHU yKa3aHbl.JKuBbIe
OpPTaHHU3MBI CIIOCOOHBI BOCIIPHHUMATE BO3JISHCTBHSI BHEIIHEH CPEIbl M pearnpoBaTh Ha HUX. B mpuBenéHHOM
HIKE CITUCKE HAMIUTE JIBA TEPMHUHA, KOTOPHIE OMTUCHIBAIOT MPOIECCHI, IIPOUCXOSIINE B OPraHU3Me.

1. /[eixanwue;
Pazppaxkumocts;
Pasmuoxenue;
Brinenenue;
. Pedumexc.
OTBer: pa3apaxxuMocTb, pediiekc.
4 . 3anoaHUTE MPOIYCKU B TEKCTE, BLIOPAB OJMH U3 BAPHAHTOB OTBETOB, IPE/ICTABICHHBIX B BUJIC
BbINAJAKoIEro cnucka. BerapbTe B TekeT «IlouBeHHOE MUTaHUE PACTEHUIN MPOIYIIEH-HbIE CII0BA U3
MPEAI0oKEeHHOro crnucka. CoBa BCTAaBISHUTE B HY>KHOM UKCIIE U MAJIEXKE.

SIERRN

ITouBeHHOE MUTaHKE PACTCHUM



BonpmHCTBY pacTeHuii mpucylie nouBeHHoe MuTanue. Ero emé Ha3pBaloT (A), Tak Kak pacTeHHS
OCYIIECTBIISIOT ero ¢ moMoInkto (b). Baxxnyro ponb B 3ToM mporiecce urpatoT (B). OHM MOTIIONar0T U3 MOYBHI
(I). Mo cocynam nox aeiicteueM (/1) HOrIoMmEHHBIN pacTBOp MOAHU- MAaeTCs B APYrHe OpraHbl pACTEHUSL.

Crnucok cioB:

1. crebnesoe;

2. KOpHEBOE;

3. KOpecHb;

4. crebenb;

5. KOpHEBOI BOJIOCOK;

6. BepxylIieyHas MOYKa;

7 BoJda C paCTBOpéHHbIMI/I MUHEPAJIbHBIMU BCIHICCTBAMU,

8. muTaTeNbHBIN pacTBOD;

9. KopHeBOeE JaBJICHUE.

B Tabnwuiy moj cooTBETCTBYIOMMMHU OyKBaMH 3aITUIITUTE HA(PHI.

A b B I A

5 . BoccTanoBuTe BEpHYIO MOCIEIOBATEIHHOCTD. 3aaHIS

0a30BOr0 YPOBHSI

1. YcraHoBuTe, B KaKOH 1MOCIIEI0BATENHFHOCTH PA0OTAIOT C MHUKPOCKOIIOM.

1) mocraBbTE MUKPOCKOII ITATUBOM K cebe

2) TOMECTHTE Ha MPEAMETHBIH CTOIMK MUKpPOIpernapar

3) MOMB3ysACh BUHTOM, TUIABHO OIYCTUTE OKYJISIP

4) 1pu MOMOIIM BUHTOB MEIJICHHO MOJHUMAMTE TYyOyC, MOKa HE MOSIBUTHCS Y€TKOE H300pakeHue.

IIpaBUJIBHBIE OTBETHI:

1) mocTaBhTE MEKPOCKOII IITATHBOM K ceOe

2) TOMECTHTE Ha MPEAMETHBIH CTOIMK MUKpPOIpernapar

4) Ipu MOMOIIY BUHTOB MEIJICHHO TOAHUMANTE TYOYC, TIOKa HE MOSIBUTHCS YE€TKOE N300paKeHNe.

3aJlaHKe TTOBBINICHHOTO YPOBHSI CIIOKHOCTH

1. YcraHOBUTE TIOCIIEIOBATENBHOCTh YCIIOKHEHUST PACTUTENLHOTO MHUpa Ha 3eMIle, HaunHas ¢
OJTHOKJICTOYHOT'O OpTaHW3Ma. 3alUIIATe B TAOJIHILy COOTBETCTBYIONIYIO MOCIEAOBATEIbHOCTHITUMD

1) wmxum

2) umaHOOaKTEpUH

3) BomopocH

4) MOKPBITOCEMECHHbBIE

5) rosoceMeHHEBIE

6) [anmoOpOTHUKH

IIpaBUILHBIC OTBETHI:

1) umaHobakTEpUU

2) BOJOpOCIH




3) wMxwu

4) narnopoOTHUKH
5) romoceMeHHbBIE
6) MHOKPHITOCEMEHHBIC

6. BoccraHoBHTE MOIMKCH K PUCYHKY, HA KOTOPOM M300pakeH mpoiiece Gorocuntesa. [loanummre
CTPENKH Ha PUCYHKE U3 IPEAT0KEHHOT0

nepeyHs.

A. Boma

b. Yrnekucinsiii razB.
Kucnopon
I'. Oueprus Connua

7. 3amonHNTE MyCThIe KJIETKH B TaOIHIIE.

buonornyeckue Hayku

I'enernka MonekynspHas
Vyenue o ? ? Ouomnorus ?
KJIETKE
buonorus v YueHune o
. Jy4LIeHue

PA3BUTHSA TKAHCH| 7.1 o i600mb ulo PO KHBOT- [IPOMCXOXKIE-HU
Hacneo- HBIX U COPTOB 1 KHSHHI
CIMGEHHOOND pacTeHuit




TemaTtuueckoe MJIaHUPOBAHHUC

TemaTnueckoe IIIaHUPOBaHKUE MaTepuaa B 5 Kiacce
«BUOJIOT'NSA — HAYKA O X XUBOM MUPE»

Yacts 1. buonorus — Hayka 0 )KUBOM MHUpe

Yactp 2. MHOrooOpa3ue KHUBbIX OPTaHH3MOB.

YacTts 3. )KuzHp opraHu3MoB Ha IJIAHETE 3eMJIS

Yacte 4. Yenosek Ha miaHere 3eMis

OCHOBHBIE BUIBI AEATEILHOCTH

Tema Conepxanne LleneBast ycTaHOBKA Kon-go | OOydarommxcs Ha ypoke/BHEypOUHOM |MICIONB30BaHHE
Ne i/ ypoKa 4acoB 3aHATHU obopymoBaHHE
1 . buonorus — Hayka o >kxuBoM Mupe (8 1)

1 |Merons! u3ydeHus Vcrionp30BaHme yBe- OOBICHATH HA3HAYCHUE 1 VMeHMe paboTaTh ¢ 1a6OpaTOPHBIM MUKpPOCKOI
PKUBBIX OPTaHU3MOB:  TMYUTENBHBIX IPUOOPOB  [YBETHUYUTEIHHBIX 0GOpYIOBAHHEM, YBETHIUTETLHEIMI CBETOBOM,
HAOIIO/ICHNE, M3Me-  [[IPU U3ydYEHUH O0BEKTOB  |[MPHOOPOB. npu6opami. M3ydats yCTpoHCTEO MU- G POBOit
pCHHE, DKCIICPUMEHT. [KUBOU MPUPOIBL. Y Be- Pazmmyats pyaayto u KPOCKOMA 1 COBJTIONATH MPABHIA PAaGOTHI

Vlabopamopnas pa-
ooma Ne | «zydenne
ycTpoiicTBa
YBEITMIHUTEIBHBIX
MprOOpPOB»

TMYUTENbHBIE TPUOOPHIL:
Tynbl py4yHasi, IITaTUBHAS,
mukpockon. P. I'yk, A. Ban
JleBenryk. Yactu
MUKpocKona. Mukpo-
npenapat. [IpaBuiia paboTel
C MUKPOCKOIIOM.

[ITaTUBHYIO JIYIIbl, 3HATh
BEIUYUHY [10Jy4aeMOro
C MX ITOMOILBIO
YBEJIHYCHHUSL.

C MUKPOCKOIIOM.

CpaBHUBATh YBEINYEHHE JYIIBI H MH-
KPOCKOIIA.

[TomyyaTs HaBBIKH pabOTHI C MHKPO-
CKOIIOM ITPY M3Y4EHHUHU TOTOBBIX MH-
KpOIpenapaToB.

CoOmonaTh npasuiia paboThI B KabuHeTe,
oOpareHus ¢ 1abopaTOpHBIM
000pyTOBaHUEM

KrnerouHoe ctpoeHue
OpraH13MOB.
MHoroo6paszue Kie-
TOK. MeTopl H3y4deHHUs
PKUBBIX

CtpoeHue KieTKd. TKaHu
Knerounoe crpoenue
PKUBBIX OPTaHU3MOB.
Knerka. YacTu KieTKH ¥ UX
Ha3HAYCHHE.

BEISIBIIATE YacTH KJIETKH
Ha pUCYHKaX y4eOHHKa,
XapaKTepU30BaTh UX
3HAYCHUE.

'YMeHue paboTath ¢ 1abopaTOpHBIM

000pYIOBaHUEM, YBEIHUUTEIbHBIMU
nprbopamu. HabironaTs yactu u op-
TaHOM/IBI KJIETKM Ha TOTOBBIX MUKPO-
npenapaTax 1moj MajbiM U OOJbIINM




lMpodosxeHue

OCHOBHEBIE BUIBI JCATCIbHOCTH

Tema Cozepxanne IleneBas ycTaHOBKA Kon-Bo | OOydarommxcsi Ha ypoke/BHEY-pouHoM |Mcronb3oBaHue
Ne /it ypoKa 4acoB 3aHSATUU 000pyIOBaHUE
2  |opraHu3MoOB: Ha- [ousitie o Tkanu. Tkanu |CpaBHUBATH KUBOTHYIO 1 YBEITMYEHHEM MUKPOCKOIA U OMKUCHIBATh [MHUKPOCKOM
0JII0/IcHHE, U3MEPEHUE,PKUBOTHBIX U pacTeHUl. VX [ pacTUTENbHYIO KIETKH, UX. U POBOIA,
SKCIIEPHMEHT byHKIHN. HAXOJUTh YEPThI UX Pasznuuath OoT/eNbHBIC KIETKH, BXOAS-  [MHKpOITpena-
Vlabopamopuas pa- CXOJICTBA U Pa3IHYMSL. [I11€ B COCTaB TKaHU. patsbl
boma Ne 2 Pasnuyath TKaHU KU- 006001maTh 1 (GUKCUPOBATH PE3YITBTATHI
(«(3HAKOMCTBO ¢ BOTHBIX M PACTCHUI Ha HAOJIO/ICHNH, IeNIaTh BHIBOJIBI.
KJICTKAMH PaCTCHUI PUCYHKaxX y4eOHHUKA, CoOmrofaTh npaBuia paboThl B KAOWHETE
XapaKTepu30BaTh UX OHonoruu, oOpalleHus ¢ 1a00paTOPHBIM
CTpOeHHE, OOBICHATDH UX 000pyTOBaHHEM
(yHKINY.
3 |OcobGeHHOCTH XUMH- Paznmaath HeopraHu- 1 HabmogaTs JeMOHCTPAIINIO OITHITOB

YECKOro COCTaBa
PKHBBIX OPTaHU3MOB!
HEOpraHUYECKUe 1
OpraHuvecKHe Be-
[eCTBa, UX POJIb B
OpraHmusme

XHMIMHYECKHUH COCTaB
KJIETKH.

XUMUYECKHE BEILIECTBA
Kkinerku. Heopranuwueckue
BEIeCcTBa KIIETKH, X
3HAYEHHE IS KIETKH U
opranusma. OpraHndecKre
BEIeCTBa KIIETKH, X
3HAYCHWE IS YKU3HH
OpTaHU3Ma U KIETKH

YECKHE U OPraHUYCSCKHE
BEIECTBA KIETKH,
MUHEpaJIbHbIE COJIH,
OOBSICHATH X 3HAUCHHUE
I opraHu3Ma.

VYUTEIIEM, aHAJTM3UPOBATh UX pe-
3YJILTATHI, JIETIATh BBHIBOJIBL.
AHAITM3UPOBATH NIPE/ICTABICHHYIO Ha
pUCYHKaxX y4eOHMKa HH(POPMAIIHIO O
pe3yJbTaTax OmbITa, paboTas B mape
'YMeHne paboTaTh ¢ 1abopaTOpHBIM
000pyTOBaHIEM

2 . MHoroo0Opaswue »uBbIX opraHnu3MoB (11 )

bakrepun. Muoro-
oOpasue OakTepuit

bakrepun: crpoeHue u
PKU3HEIECATEIbHOCTb.
bakrepun — NpUMHUTHBHbIE
OJJHOKJIETOYHBIE Op-
rann3Mbl. CTpoeHune O6ak-
Tepuil. PazMHOMeHME

XapakTepu3oBaTh
0COOCHHOCTH CTPOCHHS
OaKTepHii.

OnuceiBaTh pa3HO0Opa3Hble (HOPMBI
OaKkTepHaIbHBIX KJIETOK Ha PUCYHKE
yaeOHUKa.

PaznnyaTh NOHATHS: «aBTOTPODBIY,
«reTepoTpodbl», IIPOKAPHOTHI,
«(QYKapHOTBD».

PaccmartpuBa-
Hue OakTepuit
Ha TOTOBBIX
MUKpOIIperia-
partax c uc-
[0JIb30BaHUEM




lMpodosxeHue

OCHOBHEBIE BUIBI CATCIBbHOCTH

Ne n/m Tema Conepxanue Henenas yoratiopKa Koo oOyJaronmxcsi Ha ypoke/BHey-pounoM (Hcnonab3oBaHue
ypoka 4acoB
3aHATUU obopymoBaHue
3 OaKTepHii JETIEHNEM KIETKH 1 XapakTepru30BaTh MPOIECCHI JKU3HE- 1 poBoOro
HanBoe. bakrepun kak NeaTeNbHOCTH OaKTepHH KaK MPOKapHOT. MUKPOCKOTIIA.
camast JpeBHsIsL IPyIIna CpaBHMBATh U OLICHUBATH POJIb OaKTe-  |JJIEKTPOHHEIC
opranu3moB. [Ipomeccsl puii-aBTOTPOGOB U OaKTepHii-reTepo-  [TabIUIBI U
PKU3HEOACATECIIHPHOCTU TpO(l)OB B HpI/IpOILeyMeHI/Ie paGOTaTI) C IJIaKaThbI.
Oaxtepuii. [Tonstue 06 11a00paTOPHBIM 000Dy IOBAaHUEM,
aBTOTpO(Ax U YBENTMYUTEIBHBIMH TTPUOOpaMH.
rereporpodax, mpoka-
[PUOTaX M SyKaproTax
4  |Pacrenms. MHoro- Pactenus. IlpencraBienue [XapakTepu3oBaTh 1 Paznmuuats yactu 11BeTKoBOTO pacterust |[OOHapyXeHue
00pasue pacTeHui. 0 (hiope. OTHuuTENBHOE  |[VIABHBIE IPU3HAKU Ha pHUCyHKe yueOHWKa, BEIIBUTATh XJIOPOILJIACTOB B
3HadYeHNe PaCTEeHUH B [CBOMCTBO PAaCTEHHUIMA. [pacTeHuH. MPEIITONIOKEHUS 00 MX (PYHKITUSIX. KJIETKAaX pac-

[IPUPOJIE U KUZHU
yeoBeKa

Xmopoduimt. 3HadueHNEe
(horocunTe3a. CpaBHEHHE
KJIETOK PacTEeHUN U
Oakrepuii. JlencHue
[apcTBa pacTEHUN Ha
TPYIIIBI: BOJOPOCIIH,
IIBETKOBBIC (TTOKPHITOCE-
MEHHBIE), TOJIOCEMECHHBIC,
MXH, TIJIayHBI, XBOIIIH,
manopoTHUkU. CTpoeHue
pactenuii. Kopenp u mooer.
CrioeBuIIe BOJOPOCIIEH.
OCHOBHBIE pa3Inyus
[TOKPBITOCEMEHHBIX U
TOJIOCEMEHHBIX PaCTEHUH.
IPoib IBETKOBBIX pacTeHU
B JKU3HU YeIOBEKa

CpaBHUBATH [[BETKOBBIE U TOJIOCEMEHHBIE
[pacTeHus1, XapaKTepru30BaTh UX CXOICTBO
1 pa3nudrsa. XapaKTepru30BaTh MXHU,
MarOPOTHUKH, XBOIIH, TUIAYHBI KaK
CIIOPOBBIE PACTEHUS, ONPENENATh TEPMHUH
«criopay. BEIIBISATh HA pUCYHKE
yaeOHHMKa Pa3TNIns MKy PaCTEHUSIMHU
Pa3HBIX CHCTEMAaTHYECKIX TPYIIIL.
COITOCTaBIISITH CBOMCTBA PACTUTEIILHON 1
0aKTepHaNbHON KIIETOK, JeJIaTh BHIBOJIBI.
XapaKkTepu30BaTh 3HAUECHUE PACTEHUN
Pa3HBIX CHCTEMAaTHYECKUX TPYIIIT B
PKU3HHU YeroBekay MeHue paboTarts ¢
nmabopaTOpHBIM 000PYIOBAaHUEM, YBE-
NTUYATEIEHBIME TPHOOpaMHU.

TEHUH C HC-
[TOJIE30BAHHEM
1 HpoBOro
MHUKPOCKOIIA.
DIICKTPOHHBIC
TaOJIHIBI 1
[JIaKaThI.




lMpodosxeHue

OCHOBHEBIE BUIBI JCATCIbHOCTH

Tema Conepxanne IleneBas ycTaHOBKA Kon-Bo | OOydarommxcsi Ha ypoke/BHEY-pouHoM |Mcronb3oBaHue
Ne n/n ypoKa 4aCoB 3aHATUH 0bopyioBaHHE
5 [Kupornasie. Ctpoenue KupotHbie [IpencraBnenue|Pacrno3snaBaTh oi- 1
)KI/IBOTHI)61X. 0 hayne. OcoOeHHOCTH HOKJICTOYHBIX H XapaKTepH30BATE MPOCTEHIIHX TI0
MuorooOpa3zue Ku-  PKUBOTHBIX. OJHOKIETOY- |MHOI'OKJIETOYHBIX JKH- PUCYHKAM yueGHUKA, ONHCHIBATH UX
BOTHBIX, X POJIb B HBIC U MHOFO}I)(JIGTO‘IHLIC BOTHBIX HA PUCYHKaX ba3TIYIe, HA3BIBATE YACTH HX TENA. [ OTOBHTE M-
[IPUPOJIC U KU3HU opranu3Mbl. Pob xu- R
pHpOa P yaeOHuKa. CpaBHHBATh CTPOEHHE Tela aMEObl ¢ |[KpOompenapar
YyeoBeKa BOTHBIX B IPUPOJIC U KU3HU .
KJICTKOW 3yKapHOT, JACIaTh BHIBOJIBL. KyJIbTYpbI ame0.
YeTOBEKa. 3aBUCHMOCTE OT
~ HasbiBaTh MHOTOKJIETOYHBIX J)KUBOTHBIX, (OOHApyKeHUE
OKPYKAFOIIEH Cpebl N
M300paKEHHBIX HA PUCYHKE YUCOHUKA.  |0JHOKJIETOUHBIX
Pa3nnyaTh OeCII03BOHOYHBIX U I10- PKHBOTHBIX
3BOHOYHBIX )KUBOTHBIX. (mpocTeimunx) B
OOBSICHSTEH POJTH JKUBOTHBIX B KU3HU BOJTHOM cpejie C
YesIOBEKa U B MPUPOIE. MCII0JIb30Ba-
XapakTepu30oBaTh (haKTOPbl HOKUBOM  [HHEeM LU(PO-
[PUPOJIBI, OKA3bIBAIOIINE BIUSHAC HA  [BOTO MHKPO-
PKU3HEIEITEIbHOCTh )KUBOTHBIX Y Me-HHUE [CKOTIA.
paboTaTh ¢ 1abopaTOpHBEIM 000- DIICKTPOHHBIC
PYZOBaHUEM, YBETHUUTEIBHBIMY MIPHU-  (TAOJHIIBI U
Oopammu. MIaKaTHI.
6 |(«HaOmonenue 3a Viabopamopnas paboma Ne|l 0TOBUTE MUKpOIIpe- 1

MIEPECABUKECHHUEM
PKUBOTHBIX»

3

«HaoOmonenne 3a nepe-
TIBIDKEHHEM JKUBOTHBIX)

rapat KyJIbTypbl HH-
dhy3opuii.

3yuaTh KUBbIE Opra-
HU3MBI TIOA MUKPO-
CKOITOM IIPU MaJIOM
YBEJIHYCHHH.

HaOmonats 3a ABMKEHHEM KHBOTHBIX,
OTMEYaTh CKOPOCTh M HAIPaBJICHUE
NIBIDKEHUSI, CPABHUBATD TIEPE/IBUKCHHE
MBYX-TpEX ocobeit. DopMynnpoBaTh
BBIBOJ] O 3HAUCHHUU JIBVKCHUS JUIS
PKUBOTHBIX. DUKCHPOBATH PE3YIBTATHI
HaOMIOCHU B TETPAIH.

CoOmonaTh npasuiia paboThI B KabuHeTe,
oOpareHus ¢ 1abopaToOpHBIM
000pyIOBaHUEM.

'YMeHue paboTarth ¢ 1abopaTOpHBIM
000pyIOBaHUEM, YBEITMUUTEIbHBIMU

nprbopamu.

["oTOBUTH MH-
KpoIpernapar
KYJIbTYpPBI HH-
(dy30puii.
3y4yaTh )XKUBBIE
OpTaHU3MBI TI0]]
MHUKPOCKOIIOM
MPH MaJIoM
YBEIIMYECHHH.
HaGronats 3a
BHOKEHUEM

PKHMBOTHBIX,




lMpodosxeHue

OCHOBHEBIE BUIBI CATCIBbHOCTH

Tema Conepxanue LeneBas ycraHoBKa Kon-Bo | oOyuwarommxcsi Ha ypoke/BHeYy-pounoM |Hcnons3oBanne

Ne /it ypoKa 4acoB 3aHSTHH o0opynoBaHHE
oTMCUaTh
CKOpPOCTb U
HarpaBJIcHIE
JIBUKCHUS,
CpaBHUBATh
DNIEKTPOHHBIE
TaOJINLBI U
MJTaKaTBI.

7  MHuoroobGpasue MHoroo6pasye 1 3HaueHue [XAPAKTEPH30BaTh 1 TloapazaensaTs NUIAIOYHBIC TPUOBI HA | 'OTOBUTH MHU-
rpu-00B, UX POJb B rpu6oB. CTPOEHHE IUIATIOYHBIX MIacTUHYAThIe U TpyOuaTbie. ONMUCHIBAThKpOIpENnapar
[IpU- POJIE U KU3HU CTpoeHte IIIATIOYHBIX TprOOB. CTPOCHUE IUIECHEBBIX TPHOOB IO PUCYHKY[KYIBTYPHI
germo-BeKa. rpr6os. Il1ecHeBbie TPHOEI, yaeOHnKa. OOBSICHATD TEPMUHBI TTPOXKEH.

X MCIIONB30BAHME B «QHTUOMOTHK» U «ITEHUIIILIHH. 3y4athb
31PaBOOXPAHCHAN Pacro3HaBaTh che0OHBIE U SAOBUTHIE  |[NIECHEBBIE
(AHTHOMOTHK TICHULIIII- rpuObl Ha TAOIUIAX U PUCYHKAX rpUObI 110]
uH). OJTHOKIIETOYHBIC yueOHHKa. MHUKPOCKOIIOM

TpuOBI — APOXKHU. MX
MCTIOJIb30BaHKE B XJIe-

OOTICUCHIHN ¥ TTUBOBapE-
Hun. Cpen00HBIE U S0
BUTBIC TpUOBL. [IpaBmma

cOopa u ymorpeOieHus

rpuboB B nutmry. [lapasu-

Truyeckue rpuosl. Porp

rprOOB B MPHUPOJIE U KUZHU

ICJIOBCKA

'Y4acTBOBaTH B COBMECTHOM OOCYKJICHHH
paBuiI cOOpa U UCITOIE30BAHUS TPHOOB.
OOBACHATH 3HAUCHUE TPHUOOB TS Ue-
TOBEKa U YISl TIPUPOIBI

[IpY MajioM
VBEITUYECHUH Ha
FOTOBBIX 11\
MUKpOITpera
-paTax.
DIIEKTPOHHBIE
TaOJIHUIBI U
[JIAKaTEI.

3 . XKuznp opranuzMoB Ha ruianere 3emis (7 9)




lMpodosxeHue

OCHOBHEBIE BUIBI JCATCIbHOCTH

Tema Conepxanue LleneBast ycraHOBKa Kon-Bo | obyuaromuxcst Ha ypoke/BHEY-pouHOM (cronb30BaHUE
Ne /mt ypoKa 4acoB 3aHATUU 000pyIOBaHKE
8 [Biusame OKooruyeckue GakTopsl 1 M3yunTh aeiicTBue pa3auuHbix GakToposlludpoas
PKOJIOTU-YECKUX Cpepl. PaziuyaTh MOHSTHS: cpenbl (CBET, BIaXXKHOCTh, TEMIIEpaTypa) |1adopaTopus 1o
(hakTOpOB Ha Y ciioBus, BIMSIOMME HA  |(9komornuecKuii (hak- Ha OpraHU3Mbl, IPUBOAUTH TPUMEPHI SKOJIOTUHU
OpPTaHU3MBI PKU3Hb OPTaHU3MOB B TOp», «PaKTOp HESKMUBOI COOCTBEHHBIX (TaTumx
[pUpoJIe, — IKOJIOTH- IPUPOJIBD, «(HAKTOP HaOII0CHUI. ApTYMEHTHPOBATH OCBEILIEHHOCTH,
ueckue GpakTopsl CPeIbl.  hkHBOI MPUPOIBI, esITeNTbHOCTD YENOBEKa B IPUPOJIE KaK  |[BIaKHOCTH U
DaKTOpPbI HEKUBOU AHTPONOTeHHBIH (haK- AHTPOIOreHHBIN (akTop BeIomHEHHE — [TeMIepaTyphl)

pU-POJIbl, PAKTOPHI KUBOH

[IPUPOIBI U
AHTPOIIOT€H-HBIE.
[IpuMepbl KOIOrMYECKUX
(hakTopoB

TOp». XapakTepu30BaTh
JeiCTBUE Pa3TUYHBIX
(haKTOpOB Ccpelibl Ha
OpPIraHU3MBbI, IPUBOIMUTH
MIPUMEPHI COOCTBEHHBIX
HAOIIOICHNN.

1abopaTOPHON PabOTHI.

TeMaTHueckoe IITaHUPOBAaHHUE MaTepraa B 6 Kilacce
«BUOJIOT NS — HAYKA O PACTEHUAX»

Yacts 1. Hayka o pacteHusx

Yacts 2. Opranbl pacTeHHI

Yacts 3. OCHOBHBIE TIPOIIECCHI JKU3HENEATECTLHOCTH pacTeHuitHacTs
4. MHoroobpasue 1 pa3BUTHE pacTUTEILHOTO Mupa YacTts 5.

[Ipupomusie coodmiecTBa

Ne i/t

Tema

ConepxaHue

IleneBas ycranoBKa
ypoKa

Kon-Bo
4acoB

OcCHOBHBIC BUIBI AEATEIEHOCTH
00yJaronuXxcsl Ha YpOKe/BHEYpOUHOM
3aHATHA

Ucnonv3oBa-Hue

obopymoBaHue

. Hayka o pactenusx — Ooranuka (4 1)

1 |KnerouHoe cTpoeHHe
opranu3moB. Kierku
[pacTeHUH.

Knerounoe crpoenue
[pacTeHHUH.
CBoOICTBa pacTUTEIbHON

KJICTKH.

CTpoeHue pacTUTENBHON
KJIETKH: KJIeTOYHast
CTEHKa, J[po, LN~

TOIJIa3Ma, BaKyOJIH,

1

[TpuBOANTH IPUMEPHI OJHOKIIETOUHBIX HMHUKPOCKOII

MHOT'OKJIETOYHBIX pacTeHui. Pasmnuate [mudpooii,
1 Ha3bIBaTh OPTaHOM bl KJIETOK MUKpOIIpemna-pat
pacTeHui. bl




lMpodosxeHue

OCHOBHEBIE BUIBI CATCIbHOCTH

LeneBas ycraHoBKa Kon-Bo Hcnons3oBa-Hue
Ne n/mt Tema Conepxxanue 00yYaroIMXCsl Ha yPOKe/BHEYPOUHOM
ypoKa 9acoB SAHSTHI obopyno
BaHUE
[TonoBoe pasMHO- Kierka kak OCHOBHasI rmaacTuabl. JKusnemne- XapakTepu3oBaTh OCHOBHBIE
keHue. Poct u pas- CTpYKTYpHas e€IUHULIA SITENBHOCTD KIIETKU. poLECCHI KU3HEIEITETEHOCTH
BUTHE OPraHU3MOB [pacTeHus. [lenenue xinerku. Kierka KIICTKH.
KaK XKHuBas cucrema. O6001IaTh 3HAHUS U JIENIATh BHIBOJIBI O
OcobenHocTn B3aMMOCBS3U PabOThI BCEX YacTei
[PACTUTENHHOMN KIETKH KITETKH.
BEISBIATE OTINYUTEIBHBIE MpHU3HAKN
pPacTUTENbHON KJIETKU
'YMenue paborath ¢ 1a00paTOPHBIM
000pyI0BaHUEM, YBEITHIUTEITHLHBIMHU
mprOopamMu.

2 [Kyetku, TKaHH ¥ OP-  TKaHH PACTCHHMIA. 1 OmnpenensiTs NOHATHE «TKaHbY. Xa- Mukpockorn
raHbl pacteHnil. OT-  [Tonsitie o TKaHM pacTe-  |[IOHATHE O TKAHH pac- PAKTEPHU30BATh OCOOEHHOCTH CTpocHHs |[M(PPOBOH,
JIMIATCIIBHBIC IIPH- HUil. Buabl TkaHei: TeHuil. Bunpl TkaHei: 1 QYHKIMK TKAHEH pacTeHui. MUKpPOIIpEIIa-pat
SHAKH )KMBBIX OpPTd-  |ocHOBHasl, TOKPOBHAaA, OCHOBHAas1, IOKPOBHAa4, 'Y cTaHaBIMBaTh B3aUMOCBSI3b CTPOEHUS |bI
HU3MOB MpOBOASIIAs, MEXaHU- MpOBOAAIIAs, 1 (OYHKIMIA TKAaHEH.

ueckas. [I[puunnel mosiB-  (Mexanudeckas. [Ipu- OOBACHATH 3HAUEHUE TKAHEH B KU3HU
neHus Tkaneid. O000IICHNE [IMHBI TOSBIICHUS TKaHEH. pacTeHusl.
W crCcTeMaTH3anus 3HaHui |PacTenne Kak O0001IaTh M CHCTEMAaTH3UPOBATH
10 MaTepragaM TEMBI [IEIIOCTHBIN JKUBOI 3HAHWS IO TEME, JeNaTh BBIBOJIBI.
«Hayxka o pacTeHUsIX —  |OpraHu3M, COCTOSIIHIH3 OTBeYaTh Ha HTOTOBBIE BOITPOCHI TEMBI,
0OTaHWKAY. KIJIETOK U TKaHEH. BEITIONHST 3aIaHUS
2 . Opransl pacteHuii (8 9)
3 |Cems, ero ctpoerne u |Cemsl Kak OpraH pas- CTpoeHue ceMeHH: 1 OOBSCHATD POJIb CEMSIH B IPUPOLIE.

BHAYCHHC

MHO)KEHUS paCTEHUIA.
3HaYeHUE CEMSIH B IPUPOJIE
1 JKH3HU YelOBeKa
Ulabopamopnas paboma Ne
1
«Ctpoenue cemenu (ha-
conn»

KOXKypa, 3apOJbILLI,
PHIOCIIEPM, CEMSII0IH.
CTtpoeHue 3apofplia
pactenus. JBynonabHbIE
1 OTHOJOJIbHBIE
pactenus. [Ipopacranue
CEMsIH.

XapakTepu3oBaTh PYHKIIUN YaCTeH
CEMEHHU.

OnuceIBaTh CTPOEHUE 3apOAbIIIA
pacTeHusl.

Y cTaHaBJIMBATh CXOJCTBO IIPOPOCTKAC
3apOJIBIILIEM CEMEHH.

OnuceIBaTh CTaUH MPOPACTaHUA

Pabota
«CTpoeHne
ceMeHH (aconu»
[{ndposas
nadopatopus 1o
PKOJIOTHU
(aT4uK OCBE

[IEHHOCTH,




lMpodosxeHue

OCHOBHEBIE BUJBI ACATCIBHOCTHU

IleneBas ycraHoBKa Kon-Bo Hcnonb3oBa-uue
Ne n/mt Tema Conepxxanue 00yYaroIMXCsl Ha yPOKe/BHEYPOUHOM
ypoKa 9acoB obopyno
3aHSATUH
BaHHE
[TpopocTok, ocoben- BJIQYKHOCTH U
HOCTH €r'0 CTPOCHUAL. . CeMsiH. BBISABIATH OTIMYUTENBHBIC TEMIICPATYPBI).
[IPU3HAKHA CEMSIH IBYIOJILHBIX U OJ- DJIEKTPOHHBIE
HOJOMBHBIX pacTeHuii. Micrmonb3oBarh  [TA0JIHMIBI U
WH(pOPMAaIMOHHBIE PECYPChI IS [JIaKaThbl.
[OJITOTOBKK COOOIIIEHHUS O POJIH CEMSH B
PKM3HH YeIOBEKa.
IIpoBomuTh HaOMIOACHMS, PUKCHPOBATH
X PE3YJIbTATHl BO BPEMsI BHITIOTHEHUS
nmabopaTOpHOM pabOTHI.
Cobmronats mpasmiia paboThl B KaOH-
HeTe, 00pamieHus ¢ J1abopaTopHBIM
00opyoBaHHEM Y MEHHE paboTaTh C
mabopaTOPHBIM 000PYIOBAHHUEM,
YBEIIMYUTETHHBIMU TTPUOOPAMHU.
4  |YcmoBus 3HaveHue BOAbI U Bo3ayxa |M3yduTh poiib 3amacHbIX 1 XapaKkTepu30BaTh pojib BOABI U BO3AyXa

MpopacTa-HUsl CeMsTH

U1l IpOpacTaHUs CeMsH.
3anacHble TUTATEIbHbIC
BEIIECTBA CEMEHHU.
TemnepaTypHbI€ yCIOBUS
npopacTtaHus ceMsiH. Poib
cBeTa. Cpoku moceBa ceMsiH

MMATaTETHHBIX BEI[ECTB
cemeHu. TemnepaTypHbIe
YCIIOBHS IIPOPACTAHUS
ceMsiH. Poib cBera.

B IIPOPACTAHUU CEMSH.

OOBSCHATH 3HAUEHHE 3aIIaCHBIX MU~
TaTeNIbHBIX BEIIECTB B POPACTaHHN
CeMSH.

OOBSCHITH 3aBHCUMOCTH ITPOPACTaHUS
CEMSTH OT TEMIIEPAaTYPHBIX yCIOBHH.
[IporaHo3MpoOBaTh CPOKH ITOCEBA CEMSH
OT/ENBHBIX KYJIBTYD.

'YMmeHue paboraTh ¢ 1a00paTOPHBIM
000pyJOBaHHEM, YBEITHYHTEILHBIMH
prOopamu.

PaGora

«Y crioBus
MIpopacTaHus
CEMSTHY.
3HaUYCHHE BOJBI
1 BO3AyXa IS
MpOpacTaHus
CEMSIH.
[{ndposas
nmabopaTopust 1o
SKOJIOTHU
(maTYuK OocBe-
[[EHHOCTH,
BJIAYKHOCTHU U

temmeparyP™.




lMpodosxeHue

OCHOBHEBIE BUIBI CATCIbHOCTH

LeneBas ycraHoBKa Kon-Bo Hcnons3oBa-Hue
Ne n/mt Tema Conepxanue 00yYaroIMXCsl Ha yPOKe/BHEYPOUHOM
YpOKa JacoB S obopyno
BaHHE
DJIEKTPOHHBIE
TaOJIULEI U
MJTaKATBI.
5 [Kopens, ero ctpoenune [TUmbl KOpHEBBIX CUCTEM  [MI3y4WTh BHEIIHEE U 1 MUKpOCKOI
1 3HAYCHHE pactennii. CTpoeHre KOpHsI|BHYTPEHHEE CTPOCHUE (G POBOIA,
—— 3OHBI KOpHA: KOHYC KOPHA Paznuuate U ONpenensTh TUIBLI KOp- MHKpOIIpETIa-
HapacCTaHU:, BCaCbIBaHUA, HEBBIX CUCTEM Ha PUCYHKaX, repGapHHx paTI)I.aJ'IeK-
[MPOBCIICHUSA, NCTICHUS, PK3eMIUISIPax, HaTypalbHbIX 00beKkTax. [TPOHHBIC Ta-
pocra. Poct kopHs, HaspiBaTh yacTu KOpHs. Y CTaHABIIMBAThH OJTMIIbI U T~
reorpornsm. Bu- B3aMMOCBSI3b CTPOCHUS U (DYHKITUHA KaThl.
JIOM3MCHCHUSI KOPHEH. yacTell KopHs. OOBACHATH OCOOEHHOCTH
3HauCHHE KOPHEii B pocta xopHs. [IpoBoanTh HaOMIOAEHUS
[pUpoze. 3a U3MEHEHHUSIMU B BEPXYIIIEYHON YacTU
KOpHS B IIEPHOJT POCTA.
XapakTepru30BaTh 3HAUECHHUE BUION3-
Vlabopamopnas padoma Ne MEHEHHBIX KOPHEH 11 pacTeHHiA.
2 IIpoBomuTE HaOIIOACHUS B PHKCHPO-
«CTpoeHne KopHs 1po- BATh HX PE3YNHTATHI BO BPEMS BBIIOJ-
pOCTKa» HEHUS J1a00paTOPHOU PaOOTHI.
CoOurronath mpaBmiia paboTsl B Kabu-
HeTe, o0palleHus ¢ 1ab0paTOPHBIM
000pyTOBaHIEM
'YMeHue pabotath ¢ 1abopaTOpPHBIM
000pyIOBaHUEM, YBEITHINTEIIbHBIMH
prOopamu.
Jlucr, ero ctpoeHne U |y, CT, €ro CTpOeHHE 1 M3y4nuTh BHEIIHEE U 1 OnpenensiTh 4acTH JINCTa HA TepOapHBIX MHKpocKoI
3HaYCHHE SHAYCHIC BHYTPEHHEE CTPOCHHE DK3EMIUISIpax, pucyHkax. Pasnndarte L dpoBoi,
Bremmee cTpoenne aucta. [ACTa: MIPOCTHIE U CJIOXKHBIE JTUCThSI. MHKpOTIpera-

BryTpeHHee cTpoeHue
mucta. TUmsl )Kuinko
BaHUS JIMCTHEB.

XapakTepu30BaTh BHYTPEHHEE CTPOCHHE
JIUCTA, €r0 YacTH.

paTbl. BHyTpeH
-HEe CTPOCHUE
JTUCTA.




lMpodosxeHue

OCHOBHEBIE BUIBI ACATCIBHOCTH

Llenesast ycranoBka Kon-Bo Ucnonb3oBa-uue
Ne i/ Tema Conepxanue 00yJaronMxcs Ha YPOKe/BHEYPOUHOM
YpoKa 4acoB 060py[[0
3aHSATUH
BaHHE
6 CrpoeHne 1 (pyHKIHHI 'Y cTaHaBIMBATh B3AUMOCBSI3b CTPOCHUSI |DJIEKTPOHHEIE
YCTBHIL. 3HaUYeHHUE JINCTA W (QyHKIMI TrcTa. XapaKTepu3oBaTh  (TAOJHIIBI U
711 pacTEHUs: (I)OTOCI/IHTCS’, BUJIOU3MCHCHUS JIUCTHEB paCTeHI/Iﬁ T1JIaKaThI.
VICITapeHue, ra3000MeH. 'YMeHue paboTath ¢ 1abopaTOpPHBIM
HI/ICTOHaZ[, €ro poJb B O60py,Z[OBaHI/IeM, YBEIIUUNTCIIbHBIMU
PKU3HHU PacTEHMUS. npruOOpamu.
Bugon3smenenus I
CTHCB
7  |Crebenb, ero crpoenue|Credenb, ero crpoeHne U |M3y4uTh BHEIIHEES 1 MUKpOCKOT
1 3HAYCHUE 3HA4YCHUE cTtpoeHue cTebms. Tumsr OnucHIBaTh BHENTHEE CTPOEHHE CTEOI, 111 (hPOBOIA,
crebueii. Bayrpentee [IPUBOJIUTH MPUMEPHI Pa3IMUHbIX TUIIOB [MUKPOIIpEIIa-

Viabopamopnas paboma No
4 «BHemHee cTpoeHne
KOpHEBHIIA, KITyOHS,

cTpoeHue cTeOIs.
DyHKITUN CTEOIS.

cTeOIen.
Ha3piBaTh BHYTPEHHHUE YaCTH CTEOIISA

pathbl. «Ctebdenb
OIHOIOJTBHBIX U

Bu-nousmenenus credis pacrtennii n ux Gpynkiun. OnpenensTs |[IBYLOIbHBIX
[TyKOBHLBD? Y Ha[3EMHBIX M ITO1~ BHJION3MEHEHNS HAI3EMHBIX U pacTeHHi»

3EMHBIX TTOOCTOB. [10J3EMHbIX [T0OErOB Ha PHCYHKAX, DIICKTPOHHBIC
dororpadusx, HATYpaTbHBIX 0ObeKTax. [TAOIUIIBI H
3yyaTh U ONKUCHIBATH CTPOEHUE Mo~  [[IAKATBL.
3eMHBIX [100E€T0B, OTMEYaTh UX pas-
YU,
DuKCHpOBaTh PE3YIbTATHI UCCIIENO-
Banuii. CoOmoaTh mpaBuiTa paboTH B
KaOWHETe, OOpaIeHns ¢ Ta00paTOPHBIM
000pyTOBaHIEM

3 . OCHOBHBIE TIPOIIECCHI JKU3HEATENhHOCTH|pACTEHHH (6 1)

8 |MuHepaibHOE NUTa- 'Y cTaHaBIMBAaTh B3au- 1 OOBSACHATH POJIb KOPHEBBIX BOJIOCKOB B |L{ndpoas
HUE paCTeHUH U MHHepaIbHOE THTAHHE MOCBSI3b TIOYBEHHOT'O MEXaHU3ME TIOYBEHHOI'O ITUTAHHUSL. nmadopatopus 1o
3HaYCHUE BOIBI pacTeHuii 1 3HaYCHHe BOjpI [{ITAHHS PACTCHHIT 1 (O00CHOBBIBAThH POJIb IOYBEHHOI'O M-  [PKOJIOTHU

Bona Kak  |YCIOBUil BHELIHeH TaHWS B )KU3HU PaCTCHHM. (TaTYUK BIAXK-
HE0O0X0MMOE YCIIOBHE CPEbL. HOCTH, OCBC-
MHUHEPAIEHOTO [IICHHOCTH)

(TIOYBEHHOT0) TUTAHUSL.




lMpodosxeHue

OCHOBHEBIE BUJBI ACATCIBHOCTHU

LleneBast ycraHoBKa Kon-Bo Hcnonr3oBa-aue
Ne i/ Tema Conepxxanue 00yYaroIMXCsl Ha yPOKe/BHEYPOUHOM
YpoKa 4acoB S 060py[[0
BaHUC
CpaBHUBATh U Pa3inyaTh COCTaB U
13B1I€ueHNE PACTEHUEM U3 3HAYCHHE OPTaHUYCCKUX U MUHE-
[10YBbl PACTBOPEHHBIX B pasbHBIX yNO0OPCHUH JUIsl PACTCHUH.
BOJIE MHHEPAIBHBIX COJCH. Vcnonb3oBaTh HHOOPMAIMOHHBIC
DyYHKIMST KOPHEBBIX PECYpPCHI ISl IOATOTOBKY TPe3CHTAI[UU
BosockoB. ITepemenienne [TPOEKTa O MPUCIIOCOOTICHHOCTH K BOJIE
BOJIBI M MHHEPATBHBIX PacTeHUH Pa3HbIX IKOJOTMUECKUX TPYIII]
BEIIECTB 10 PACTEHUIO.
3HaueHre MUHEPATHHOTO
(TTOYBEHHOT0) MTUTAHUSL.
Tunsl ynoOpeHnii 1 uX poib
B JKM3HH pacTEHUsS. JKO-
TIOTHYecKue TPYIIIH pac-
TEHUI 110 OTHOILLEHUIO K
HE
9 |BoszayuHoe nuTa-HUE [Bo3 JYIIHOE XapakTepuzoBaTh 1 [IpuBoIUTE MPUMEPHI Opranu3mMoB —  |Lludposas
pacTeHui — [1MTaHUEPACTEHHIT YCIIOBHSI, HEOOXOIMMEBIE aBTOTPOGOB U TeTepoTpodOB, HAXOAUTH [TAOOPATOPHS 11O
(hoTtocunTe3 - dorocuntes Vemopuss (VI BO3TYIIHOTO paznaus B ux nuTaHni. OOO0CHOBBIBATHPKOJIOTHI
0Gpa3oBaHUs MMATaHWS PACTEHUH. KOCMHYECKYIO POJIb 3€NEHBIX PACTEHUH. |(JaTIUK yTiTe-
OPTraHMYECKHUX BEILIECTB B OOBACHATH POITH lcmonp30BaTh HHOOPMAITHOHHEIE KICIIOTO Ta3a u
pacTennn. 3enéHbIe 3eJI€HBIX JIICTHEB B PECYPCHI Il TIOATOTOBKM COOOIIEHHS O [KUCIOpO/Ia)
PACTEHMS - aBTOTPO(BL. (dhoTocuHTE3E. poiu OTOCHHTE3a Ha HaIllel TTaHeTe
[ereporpodbl KaK mo- BrImonHATs HAOTIOAEHUS ¥ U3MEPEHUS
TpeOUTENN TOTOBBIX Op-
TaHIMYECKUX BEIIECTB.
3HaueHue poTocuHTE3A B
[pupoie
11  |dpixanue 1 OOMEH JIpIXxaHre 1 0OMEH BelecTB|XapaKTepu3oBaTh 1 [{ndposas
BEIIECTB y paCTeHUH |y pacTeHuil Poib IpixaHus |[CYIIHOCTB MpoLecca Bocruranue GepeKHOro OTHOLIEHUSK nmabopaTopus Mo
B JKU3HU IIBIXaHHSI Y PACTCHU. PKOJIOTHU

CBOCMY 310POBbIO, IPUBUTUC UH-TCPECA

K U3YUCHUIO ITPEAMCETA.




lMpodosxeHue

OCHOBHEBIE BUJBI ACATCIBHOCTHU

Ne n/mt Tema Conepxanue Henepast ycrarionica Kon-s0 00yYaroIMXCsl Ha yPOKe/BHEYPOUHOM Hcnom,308a-ue
YpOKa JacoB S obopyno
BaHHE

pactenuii. CpaBHUTENIbHAS BBIOTHATE OIBIT, HAOMIOAATH pe- (maTuuK yrie-
XapaKTCPHUCTHUKA ITPOLICCCOB 'V cTraHaBiMBaTh B3au- 3YJIbTAThl U AC€JIAaTh BHIBOJBI 11O pE- KHCJIOI'O I'a3a u
IbIXaHus ¥ POTOCHHTE3A.  [MOCBSA3b MPOLIECCOB 3yJIbTaTaM HCCIIEeI0BaHUS K1CIIOpOa)
OOMeH BelecTsB B nbIXaHus U POTOCHHTE3,
OpraHn3Me KakK BaXXHCHUIINH [IPOBOAUTE UX
[pU3HaK )Ku3HU. Bzaumo- cpaBHeHue. OnpenenaTb
CBsI3b ITPOLIECCOB JABIXaHUS [OHSTHE «OOMEH
154 (1)0TOCI/IHTe3a BEIIIECTBY.

XapakTepnu3oBaTh 0OMEH

BEII[ECTB KaK BayKHBINA

I[IPU3HAK XU3HU

4 . MHuoroo0|)azue 1 pa3BUTHE pacTUTeabrHOro Mupa (10 1)

12 Bomopociu, ux OO6mas xapaktepuctuka. |3yuuTh cTpoeHue n 1 MUKpOCKOI
MHOTOOOpasue B CtpoeHue, pa3MHOKEHHE [pa3MHOXEHHE BOJIO- BbIeIATh 1 ONKMCHIBATH CyIECTBeHHbIe [WAPPOBOii,
[IpUpOIE Bogopocieit. PazHooOpasue pocieit [IPU3HAKH BOIOPOCIICH. MHUKpOIIpeTa-

BOz0pociieit. OTaemsr: XapakTepru30BaTh II1aBHBIE YEPTHI, paTsl. (Ox-
3enénere, Kpacubie, bypsre JeXalre B OCHOBE CHCTeMAaTuKy Bo-  |HOKJICTOUHAA
BOIOpOCIH. 3HAYCHUE OpOCIICA. BOTOPOCITH —
BOJIOPOCIICH B IIPUPOIC. Pacno3HaBaTh BOIOPOCIIN HAa PUCYHKaX, [XJIAMUIOMO-
crionb30Banme BOMIO- repbapHEIX MaTepuanax. CpaBHuBaTs — |[Hala)

[pociiell 4eT0BEKOM

BOJIOPOCIIN C HA3€MHBIMH PACTEHUSIMH U
HAXOAUTH OOIINE TPU3HAKH.

OOBSACHATH IPOLIECCHl PA3MHOKEHHS Y
OJHOKJIETOYHBIX U MHOTOKJICTOUHBIX
BOZOPOCIEH.

lcrionp30BaTh HHPOPMAIIOHHbIE
pecypChl ISl TOATOTOBKH COOOILIEHHS O
3HaYeHUH BOIOPOCIIEH B IPH

POZE ¥ KU3HU YeJIOBEeKa




lMpodosxeHue

OCHOBHEBIE BUIBI CATCIbHOCTH

LleneBast ycraHoBKa Kon-Bo Hcnonr3oBa-aue
Ne n/mt Tema Conepxanue 00yYaroIMXCsl Ha yPOKe/BHEYPOUHOM
ypoKa 9acoB SAHSTHI obopyno
BaHUC
13 |Ormen MoxoBuansle. |MOXOBUIHBIE, M3y4uTh CTpOCHUE U 1 CpaBHMBATH NpEJCTaBUTENEH pa3- MUKPOCKOIT
OO0mas xapak- XapaKTep-HbIE YePThHI [pa3MHOKEHUE MXOB TMYHBIX TPy PACTEHHUI OT/eNa, JeNaTh 11 (HPOBOIA,
TEPUCTUKA U 3HAYEC CTPOCHUSL. BBIBOJIBL. MUKpOITpera-par
HUC Knaccer: [Ted€nounnku u HaspBaTh CylIECTBEHHBIE IPU3HAKH  [Bl.
JlucrocreOenbHbIE, NX MXOB. (Char-aym
OTJIMIUTCIILHBIC 9EPTHI. Pacnio3HaBaTh pencTaBuTeNE MO- — KJI€TO4YHOC
PasmuokeHue (Oecrosioe u XOBHTHBIX Ha PHCYHKaX, CTpOCHUEC)
[10JIOBOE) U PA3BUTHE repOapHBIX MaTepHUaiax, KUBBIX
MOX OBHIHBIX. 00BEKTaX.
Mo-XOBHHBIE KaK CIIOPO- Breiienats Npu3HaKy MPUHAJIEKHOCTH
BbIC PACTEHHUS. 3HAUYCHHE MOXOBHUIHBIX K BBICIIMM CIIOPO-BBIM
MXOB B IIpUPOAEC U KU3HU pACTEHUSAM.
CIIOBCKA. XapakTepu3oBaTh MPOLIECCHI Pa3-
MHOYKEHHSI U Pa3BUTHS MOXOBHIHBIX, HX
Ulabopamopnas paboma Ne 0COOCHHOCTH.
6 'Y cTaHaBIMBaTh B3AUMOCBS3b CTPOCHUS
«/3yueHne BHENIHETO MXOB M UX BO3JCUCTBUS Ha Cpeay
CTPOEHHUS MOXOBHJIHBIX OOUTaHUSL.
pacTeHuit» CpaBHUBAThH BHEITHEE CTPOCHIE
3e€HOro Mxa (KyKyIIKHHA JIbHA) U
Oemoro Mxa (carayma), OTMe4aTh UX
CXOJICTBO M Pa3IHYHSL.
DUKCHUPOBATH Pe3yabTATHl UCCIIENO-
BAHUI.
CoOmroaTh mpaBuia paboTsl B KaOu-
HeTe, o0palleHnsl ¢ 1a00paTOPHBIM
000pyTOBaHUEM
14 |Otpen I'omoceMeHHBIE. M3yauTh 001IyIO Xa- 1 Pabota c rep-

HUC

OO1mmas xapak-
TEpUCTHKA U 3HaUe

OO11as XxapaKTepUCTHKA
rojoceMeHHbIX. Pacce-
JIEHHE TOJIOCEMEHHBIX 10
[TOBEPXHOCTH 3EMJIH.

OOpazoBaHue ceMsH

[PAaKTEPUCTHUKY TOJIOCe-
MEHHBIX pacTeHUI

BrIsSBIATH 00IIME YEPTHI CTPOSHHUS H
Pa3BUTHUS CEMEHHBIX PACTEHUMH.
OcBauBaTh MPUEMBI paOOTHI C OIpe-
nenuteneM pacteHuil. CpaBHUBATh

CTPOCHUC CIIOPBI U CEMCHU.

OapHBIM MaTe-
puasoMm




lMpodosxeHue

OCHOBHEBIE BUJBI ACATCIBHOCTHU

Ne n/mt Tema Conepxxanue Henenast ycranoska Kon-s0 00yYaroIMXCsl Ha yPOKe/BHEYPOUHOM Hcnom,308a-ue
YpoKa 4acoB 060py[[0
3aHATUN
BaHUE
XapakTepu30BaTh MPOLIECCH pa3-
MHOXCHUSA U pa3BUTHUA I'OJIOCCMCHHBIX.
KaK CBHIETEILCTBO GONIEe [Iporao3upoBath MOCIEACTBHUS Hepa-
BBICOKOT'O YPOBHS Pa3BUTHSI [[MOHAJIBHOM JESTENFHOCTH YeTOBeKa
TOJIOCEMEHHBIX I10 JUIA dKU3HU I'OJIOCEMECHHBIX.
CPaBHEHHUIO CO CIIOPOBBIMHU. Vcnonb3oBaTh HHOOPMAIMOHHBIC
OCOGEHHOCTH CTPOCHHS 1 pecypchl Il TIOATOTOBKHU MPE3eHTAIluU
pa3BUTUA HpeIICTaBHTeHeﬁ IIPOCKTa O 3HAYCHNHN XBOUHBIX JICCOB
knacca XBoiiubre. ['omo- Poccuu
CEMEHHBIE HA TEPPUTOPUH
Poccuu. X 3HaueHue B
[IPUPOJIE U )KU3HU YeTTOBEeKa
15 |CemeticTBa Ki1acca OO0mmas xapakTepucTuka. |[M3yduTh 00IIyIO 1 BhI1eNsTh OCHOBHBIE IPU3HAKH Kilacca [PaboTa ¢ rep-
/{By051bHBIE CemeticTBa: Po3ornBerHbIe, [XapaKTEPUCTHKY JIBY/IOTBHBIE. OapHBIM MaTe-
MOTBUIBKOBEIE, ce-MeHCTB Kiacca ONKCHIBATH OTIHYHTEIbHBIC IPH3HAKH |[PHAIOM
KpecronserHsie, /[BynonbHbIE. ceMelicTB Kacca.
[lacnénosbie, CroxHO- Pacnio3HaBaTh peacTaBuTeNeH ce-
nBeTHbIe. OTINYNTENBHEIE MEHCTB Ha PHCYHKAX, TepOAPHBIX Ma-
[PU3HAKN CEMEHCTB. Tepraax, HaTypajJbHBIX 00BEKTaX.
3HauCHHE B IPUPOIC H IIpuMeHsATs TPUEMBI pabOTHI C OIIpe-
PKU3HHU YCII0BCKA. nmenuTeneM pacteHui. Mcnonp3oBath
CenbCKOX03511ICTBEHHBIE MH(OPMAIMOHHBIE PECYPCHI IS
KYIbTYPBI [TOArOTOBKY MPE3EHTALIUU IIPOEKTA O
ponu pacTeHuil knacca /[BynonbHbIE B
MPUPOJIE U KUZHU
YenmoBeKa
16 |CemelicTBa Kiacca M3yunTs 00111yIO Xa- 1 Pabota c rep-

OIHOIONBHEIE

OO11as XxapakTepUCTHKA.
CemeiicTBa: JIujelinbie,
JlykoBele, 3naku. Ot-
ITMYNTENbHBIE TPU3HAKH.
3HaveHHUe B IPUPOJIE,

[PAKTEPUCTUKY CEMENCTB
ki1acca OTHOAONBHBIE.

Briaenste npusHaku kinacca OgHo-
JTONIBHBIE.

OrnpenensiTe NPU3HAKU JEIEHUS KJIacCOB
JIBynonbHbie 1 OQHOIOIBHBIC HA
ceMelcTBa.

OapHBIM MaTe-
pHaIoM




lMpodosxeHue

Ne /i1

Tema

Conepxanue

IleneBas ycraHoBKa
ypoka

Kon-so
JacoB

OCHOBHBIC BUJIBI JICATEILHOCTH
00y4alomuXcs Ha ypOKe/BHEYPOUHOM
3aHATUN

HUcnonp3oBa-Hue
obopyno
BaHHE

PKU3HM 4denoBeka. Mc-
KJIIIOUUTCIIbHAsA pOJIb
3JIAKOBBIX PACTEHUN

OnuceIBaTh XapakTepHbIE YEPTHI Ce-
MeiicTB kiacca OHOIOIBHBIE.
[TpuMeHATs TpUEMBL paboTHI ¢ Onpe-
JIETTUTENEM PACTEHUM.

[IpuBOAUTE IPUMEDPHI
OXPaHSIEMBIXBUIOB.

lcrionb30BaTh HHPOPMAIIMOHHEIE
pECYpPCHI ISl TIOATOTOBKY MPE3EHTAIIUU
MPOEKTa O IPAKTHIECKOM HC-
[10JIb30BAHUU PAaCTEHUM ceMelcTBa
OIHOMONBHEIE, O 3HAYEHUH 3TaKOB IS

PKMBBIX OpraHU3MOB

TemaTtudeckoe rIaHUPOBAHUE MaTepuaa B 7 Kjacce
«bHMOJIOI'UA . PASBHOOBPA3UE OPI'AHM3MOB: )KUBOTHBIE»

Yacts 1. O6mme cBeAeHHS 0 MUPE JKUBOTHBIXYUacCTh

2. CTpoenne Tena )KUBOTHBIX

Yacts 3. [Toamapcrso [Ipocreitmme, mwm OnHokiaerounsieYacTs 4

ITopuapcTBo MHOrOKIETOYHBIE

Yacte 5 Tunei [Inockue uepsu, Kpyrisie uepBu, Konbsuarsie uepsuacts 6

Tun Momnrocku
Yacte 7. Tun Unenncronorue

UYacts 8. Tun Xopaossie. becuepennrie. Hamkinace PeiosrYacts 9.

Kiacc 3emHoBOHEIE, M AMMUOHHT

Yacts 10. Knace [Ipecmbikaroumecs, nnu PentunuuYacts 11.

Knacc Itumsr

Yacte 12. Knacc Mnekonuraroume, unu 3sepuactb

13. Pa3zBuTHE KUBOTHOIO MUpPA Ha 3eMIIe




OCHOBHEBIE BUIBI JCATCIbHOCTH

No Tema Conepxanue IeneBas ycranoBka Kon-Bo
e ypoKa 4ACOB 00y4aroIMXCcsl Ha yPOKe/BHEYPOUHOM CHOL30Ba-HIe
3aHATHU
obopyno
BaHUE
2 . Ctpoenue Tena >KUBOTHBIX (2 1)
1 |Knerka Kierka BrIABUTE CXOACTBO U 1 CpaBHUBATH KJIETKH )KMBOTHBIX U pac- |MHUKpPOCKOI
Hayka nurosorus. [pas3Iuue B CTPOCHUN TEHUH. (G POBOIA,
CtpoeHue )KUBOTHOM PKHUBOTHOW M pacTu- Ha3bIBaTh KJIETOYHBIE CTPYKTYPBI )KH-  [MHKpOIpena-paT
KJIETKU: pa3Mepbl U (POPMBL,TETLHON KIETOK BOTHOW KJIETKH. bl
KJIETOYHBIE CTPYKTYPBI, X JlenaTe BBIBOZIBI O TPUUMHAX PA3THYHS U]
[POTIb B )KU3HENESATETHHOCTH CXOJ/ICTBA KMBOTHOW W PaCTUTENHHON
kiaeTkh. CXOACTBO H KJIETOK.
pa3ITUYNs CTPOCHUS 'Y cTaHaBIMBATh B3AUMOCBS3b CTPOCHUS
PKUBOTHOM 51 PKHUBOTHOM KJIETKH C THUIIOM MUTaHUSA
[PACTUTEITLHOMN KIICTOK 'YMeHue paboTaTh ¢ 1a00opaTOPHEIM
000pyOBaHUEM, YBEIUUUTEIbHBIMU
puOOpamMu.
2 |Txanwu, opranbl M cu  (TkaHH, opranbl ¥ cuctembl [M3ydnTh TKaHU: SIHUTE- 1 HasbiBaTh THIIBI TKAHEH SKHBOTHBIX. MHKpPOCKOII
CTEMBI OPTraHOB OpraHoB NMaNbHbIE, COCNUHU- V CTaHABIMBATH B3aHMOCBSI3b CTpocHHs [{H(PPOBOIL,

TkaHu: SHUTETNANIBHBIE,
COEANHUTENbHbIE, MbI-
[1eYHbIe, HEPBHBIE, UX
XapaKTepHbIC IPU3HAKU.
Oprasbl U CUCTEMBI Op-
raHoB, 0COOEHHOCTH
CTPOCHHS U QYHKLUH.
THrb cMMMETpUH JKUBOT-
HOI'O, UX CBSI3b C 00pa3oM
KU3HH.

TEIbHBIE, MBIILIEYHBIE,
HEpBHBIE, UX Xapak-
TEpHBIE IPU3HAKH.

TKaHEN ¢ uX (PYHKIHSIMHU.
XapakTepru30BaTh OPraHbl H CHCTEMBI
OpPraHOB UBOTHBIX.

[TpuBOIUTH TPUMEPHI B3aUMOCBSI3U
CHICTEM OPT'aHOB B OpraHU3ME.
BrIcKa3bIBATh MPEMONOKEHHS O MO-
CIICJICTBUSIX HAPYIICHUS B3aMOCBSI3H
OpPraHOB U CHCTEM OPTaHOB JUIS
OpraHusma.

OnuchIBaTh B3aMMOCBSI3b 00pa3a XKU3HU
PKUBOTHOT'O U TUTIA CHMMETPUU

TCIa.

MUKpOIIpena-paT
bI




lMpodosxeHue

Tema Conepxanue IleneBas ycraHoBKa Kom-Bo OCHOBHEIE BHAEI IEATGIEHOCTH
ypoKa 4ACOB 00yJaroIMXcsl Ha yPOKe/BHEYPOUHOM VlCHONE30Ba-HHe
3aHATUN
obopyno
BaHHE
3 . [lomapctso [Ipocreitmue, nin OnHoKIeTOIHBIE (4 1)
Oo6mas xapakrepu-  |(Cpena oOutaHus, BHenrHee |[[[aTh 0OIIy0 XapaKTe- 1 BbISBIIATE XapaKTEPHBIE IPH3HAKHA Mukpockor
CTHKA MOJLIapCTBa ctpoenue. CtpoeHue u puctuky IIpocrelimunm, noanapcrsa Ipocreitmue, um Ox- 111 (HPOBOIA,
[Ipocteiimmue. Tun PKU3HEIEATEIIbHOCTD Ha nnpuMepe Tumna HOKIIeTO4HBIe, TiITa CapPKOIOBbIC H MUKpOTIperia
CapkoioBbie 1 CapKoOBbIX Ha npuMepe  |[CapKOIOKIyTH-KOBBIE K'Y THKOH OCIIBI. -paThl
PKI'y-TUKOHOCIIBL. aMEOBI-TTpOTES. PacriosHaBath mpeacTaBuTeneii kiacca |(@Me0a)
Krnacc PasHooOpasue cap- CapKoJ0BbIE€ HA MUKPOIIpENaparax,
CapkozioBbie KOJIOBBIX pucyHkax, Gororpadusx.
'Y cTaHaBIMBAThH B3aMMOCBSI3b CTPOCHUS
W GYHKIMIA OpraHu3Ma Ha IpruMepe
aMEOBI-TIPOTESI.
(OOOCHOBEIBATH POJTH IIPOCTEHIITHX
BIKOCHCTEMAX
'YMeHne paboTaTh ¢ 1a00paTOPHEIM
000pyTOBaHNEM, YBEITHINTEIbHBIMH
puOOpamMu.
Tun Cpena obutanwusi, ctpoenne |Ha npumepe 3BIIICHBI 1 XapakTepu3oBaTh cpey 0OUTaHus MUKpPOCKOI
CapKOIOBBICH)KTYTHKO (M TIEPEIBUKEHIE Ha 3€eJIEHOM oKa3aTh PKTYTUKOHOCLIEB. 1 (HPOBOIA,
HOCIIBI. [IPUMEPE DBIIICHBI 3€IIEHOM. [B3aUMOCBSI3b CTPOCHUS U 'Y cTaHaBIMBaTh B3aMMOCBSI3b XapaKTepa [MUKpOIpena-par
Kracc XapakTep NUTaHUs, €TO XapakTepa MUTaHHs OT MMUTAHWS U YCIIOBUH CPEbI. bI.
DKryTHKOHOC-T1BI 3aBUCHMOCTB OT YCJIOBMH  |yCIIOBHI OKpYXKaromiei O00CHOBBIBATH BBIBO 0 (oBrIIE-HA
cpensl. Jlprxanue, Cpenpl. [IPOMEXKY- TOYHOM IT0JI0XKEHUH IBIIICHBI [3ej1€Hast)
BBIZIETICHHE U Pa3- 3em€- HOM.
MHOKeHue. CoueraHue [IpuBOAMTE MOKa3aTenbCcTBa Oojee
[MPU3HAKOB JKUBOTHOTO U CIIO)KHOM OpraHU3aIiyl KOJIOHHAIBHBIX
[PACTEHUS y BTJICHBI (hopM KTYTHKOBBIX.
3enéHoi. PazHooOpazue PackpbIBaTh poib KI'YTHKOHOCIIEB B
PKT'yTUKOHOCLIEB HKOCHCTEMAX




lMpodosxeHue

OCHOBHEBIE BUIBI CATCIbHOCTH

No Tema Conepxanue IeneBas ycranoBka Kon-Bo
o/n ypoKa TACOB 00yYaroIMXCsl Ha yPOKe/BHEYPOUHOM MCTONb30Ba-1He
3aHATUU
obopyno
BaHHE
5  [Tun Undyzopun Cpena oburanusi, crpoenue |Y CTAHOBUTE XapakTep- 1 MuKkpockor
1 IIepeBIDKECHHE Ha HbIC TPU3HAKHU TUTIA (B POBOIA,
npuMepe HHQY30pUHU-TY- Nudysopuu n nokasars BEISBIATE XapaKTepHBIE MPU3HAKY TUTIA [MUKPOIIPEIa-par
(denbku. CBsi3b ycnoxHe-  |1CPTHI YCJIOXKHEHUS B uby3opun. bl.
HUs CTpOeHUs MHPy30puii c[KICTOTHOM CTPOCHNUM. [TpuBOAUTH IPUMEPHI U XapaKTEePH- (uudy
TpoleccaMu UX JKU3HEe- 30BaTh YEPThI YCIOKHEHUS OpraHu3aln 30pI/I51)
nesitenbHOCTH. Paznoo0- MH(Y30pHii 10 CPABHEHHIO C
pazue nHy30pHil. CapKOXXTyTHKOHOCIIaMu. HaOrronath
[TPOCTEHIINX 101 MUKPO-CKOIIOM.
Vlabopamopnas paboma No DUKCUPOBATH PE3YIHTATHI HAOTIOACHUMN.
1 (O0001IaTh UX, JeiaTh BEIBOJLI.
«CTpoeHue U TIepeIBHU- CobmiofaTth mpaBuia OBEACHNS B
PKEeHHE UH(Y30pHH-TY- KaOuHeTe, 00palleHus! ¢ JJaOOpaTOPHBIM
(hermbKn» 000pyTOBaHHEM
4 . TlogmapctBo MHoOTrOKIETOYHBIE (2 1)

6  |[Tun O0mas xapak-  |O0ue 4epThl cTpoeHus. |M3y4uTh CTpOeHUE U 1 OMUCHIBATE OCHOBHBIE IPH3HAKH MUKpOCKOIT
TEpUCTUKA MHOTO- I'vpa — onMHOYHBIN PKU3HEIEATEIbHOCTD nonmapeTBa MHOTOKIETOUHBIE. T pOBOIA,
KJICTOYHBIX KUBOTHEIX.[TonuT. Cpena oOWTaHus, [KAIIEYHOITONOCTHBI XHA Haseisath npescTaBuTeneii Tima ku-  |MAKPONpena-par
Tun Kumeuno- BHEIITHEE U BHYTPCHHEE rpuMepe IICUHOM ONOCTHBIX. bI. (BHyTpEHHEE
nonocTHeIe. CTpoeHue (ctpoeHre. OCOOCHHOCTH  [TUAPHI,BBIACTUTEOCHOBH BhIenATS OOIIHE YepThl CTPOSHHS. CTpoeHHe
1 SKU3HENEATEIBHOCTD MKU3HEACATENLHOCTH, bIeYepTHI YCIOKHEHUS OOBACHATH Ha PUMEpE HATHUHE JTy- THIPbI)

YPOBEHb OpPTaHU3AIN B [OPTaHHU3AIHHU 110 4eBOil CHMMETPHH Y KHLIEYHOIO-
CpPaBHEHUU C MIPOCTEUITNMH|CPABHEHUIO C TIPO- TOCTHBIX.
CTEHITHMA. XapakTepru3oBaTh MpU3HaKK OoJIce
CIIO)KHOUM OpraHU3aIlii B CPABHEHHUH C
[IPOCTEUITMU
5 . Tunst I1nockue yepsu, Kpyrnsie uepsu, Konbuarteie gepsu (5 1)
7  [Tun KonmbuaTsie yepBH. 1 H . .
a3bpIBaTh 4epThl Oonee BhICOKOH op-  [Lludposoit
Obmas Mecra obutanus, crpoeHne|I3y4nTs 0COOEHHOCTH TaHU3AI[UHA KOJIBYATHIX YepBel 110 MHUKPOCKOII
1 )KU3HEIEATEIbHOCTD YCIIOXKHCHUS CPaBHEHUIO C KPYTJIBIMH. 5




lMpodosxeHue

OCHOBHEBIE BUIBI ACATCIBbHOCTH

No Tema Cognepxanue IeneBas ycranoBka Kon-Bo
o/ ypoKa qacop | OOYHAIOLIMXCS HA yPOKE/BHEYPOUHOM VCTOmE 30Ba- e
3aHATUN
obopyno
BaHHE

XapaKTepUCTHUKA. B CTPOCHHH KOJBYATHIX PacriozHaBaTh IpencTaBuTENEH Kiacca  [1abopaTtopHoe
Knacc 4yepBeii Kak Oonee Ha pUCYHKaX, pororpadusx. 000pyZOBaHHE.
MHOTroI1e-THHKOBbIE BBICOKOOPTaHM30BaHHOM XapakTepru30BaTh YEPThl YCIOKHEHHS | DJIEKTPOHHBIE
YepBU TPYIIIBI [0 CPABHEHHIO C CTPOEHHsI CHCTEM BHYTPEHHUX OPTaHOB. [TAOJMIIBI

CHCTEM BHYTPEHHHUX Op-
raHOB. YPOBHU OpraHu-
a1y OPTaHOB YYBCTB
CBOOOTHOKUBYIIIUX
KOJIbYATBIX YEPBEH U Na-
[PA3UTHYECKUX KPYTIIBIX
uepBeit Jlabopamophas
paboma Ne 2 «Bueminee
CTPOEHHE JOXKIEBOI0
UepBsi, €ro NnepeaBIKeHNUE,
Pa3apasKUMOCTh.

Vlabopamopnas paboma No
3
(no ycmompenuto yuumers,)
«BHyTpeHHEee CTpoeHue

IO IEBOT'O YEPBS.

[IJIOCKUMH U KPYIJIBIMU
YEpBIMU.

DopMynpoBaTh BBIBOJ 00 YpPOBHE
CTPOEHUSI OPraHOB YyBCTB

6 . Tun Mommrocku (4 4)




lMpodosxeHue

Kiacc
/IBycTBOpYa-THIC
MOJLITFOCKH

Cpena oOuTaHus, BHEITHEE
CTPOCHHE Ha IIPUMEpe
0e33y0ku. CTpoeHue u
(DYHKITMM CHCTEM BHY-
TpeHHuX opraHos. Oco-
OCHHOCTH Pa3MHOXCHHUS U
pa3Butus. Ponb B mpupoae
U 3HAYCHUE JUTS YeIOBeKa.

M3yuuth ocobeHHOCTH
CTpOEHHS Kilacca
JIBycTBOpYAThIC MOJI-
JTIOCKH

PasnmiuaTh U onpenensiTh ABY-
CTBOPYATHIX MOJITFOCKOB Ha PHCYHKaX,
¢dororpadusix, HaTypaTbHBIX O0BEKTAX.
OOBSICHATH B3aUMOCBSI3b 00pa3a JKU3HH
1 0OCOOCHHOCTEH CTPOCHUS
TBYCTBOPYATHIX MOJIITFOCKOB.
XapaKTepru30BaTh YepThI IPUCIOCO0-
JIEHHOCTH MOJUITIOCKOB K cpezie oou-
TaHMSI.

[{udposoii
MUKPOCKOTI,
1abopaTopHOE
000pyIOBaHUE.
Biiaxxueie
pernaparsl,
KOJUTEKIIUH
paKoBUH




lMpodosxeHue

OCHOBHEBIE BUJBI ACATCIBHOCTHU

No Tema Conepxanue IeneBas ycranoBka Kon-Bo
/o ypoKa yacop | OOYYAIOIIMXCA HA yPOKE/BHEYPOUHOM MCTONb30Ba-1He
3aHATUN
obopyno
BaHHE
Vlabopamopnas paboma No DOpMYJIHPOBAT BBIBOJ O POJIH By~  [MOJLTIOCKOB.
4 CTBOPYATHIX MOJUTFOCKOB B BOJIHBIX OJeKTPOHHbIE
«BHerHee ctpoenue pa- HKOCHCTEMaX, B KH3HH YEIOBEKa. Ta0IHMIbI
KOBMH TIPECHOBOJIHBIX 1 'Y cTaHaBJIMBATh CXOJACTBO U pa3jinuus B
MOPCKHUX MOJUIIOCKOB) CTPOEHUU PAKOBUH MOJIJTFOCKOB.
Cobmronats mpasmiia paboThl B KaOH-
HeTe, o0paleHns ¢ 1ab0paTOPHBIM
000OpyI0BaHNEM
7 . Tun Unenncronorue (7 9)

9 |Knacc Hacekombie BbISIBUTE OCHOBHBIC 1 .BBISBIISITH XapaKTepHbIEC MPU3HAKU ["epOapHbIit
OG1ast xapakTepucTuKa, —[XAPAKTEPHBIC IPU3HAKH HACEKOMBIX, OMTUCHIBATh UX MIPH BHI- MaTepuai; —
0COBEHHOCTH BHEIIHEro  |HACEKOMBIX MOJTHEHNH JTa00paTOPHOU padoThI. CTpOeHHE Ha
crpoerust. PasHooGpasue 'Y cTaHaBIMBaTH B3aUMOCBS3b BHY- CEKOMOT0
DOTOBBIX OPTaHOB. TPEHHETO CTPOEHUS U TIPOIIECCOB
Crpoenue 1 GpyHKLHN PKU3HEIESTEIIbHOCTH HaCeKOMBIX.

CHCTEM BHYTPCHHHX Hab6monate, GUKCMPOBATH PE3YIILTATHI

opranoB. PasMHOKeHHe. HAOIFO/ICHN, IeNaTh BEIBOIBL.
Cobmronath mpasmiia paboThI B KaOH-

TaGopamopnas pa6oma Ne HeTe, o0palleHns ¢ 1ab0paTOPHBIM

9)
«BHemHee cTpoeHUE Ha
CEKOMOT0»

000pyTOBaHIEM




lMpodosxeHue

10

Turst pa3sBUTUA HA-
CCKOMBIX

PaszBuTHE C HEMOJIHBIM
[IpeBpalleHueM. I pynmsl
HaceKOMBIX. Pa3Butue ¢
[MOJIHBIM TIPEBPALLICHUEM.
[ pynmel HacekoMbIX.Ponb
Ka)KJ0M CTaIuM pa3BUTHS

HaCCKOMbBIX

I/I3Y'-II/ITB THUIIBI PA3BUTHUA
HaCCKOMBIX

XapakTepu30BaTh THUIIbI pa3BUTHUS Ha-
CEKOMBIX.

OOBSCHATH TPUHIHUITB KIaCCH(PHUKALINT
HACEKOMBIX.

'YcTaHaBIMBaTh CUCTEMAaTHYECKYIO
[PUHAJIEKHOCTH HACEKOMBIX.
BbISBIATH pa3nuuus B pa3BUTHUH Ha-
CEKOMBIX C TIOJTHBIM M HEMOJIHBIM

MpeBpaIeHueM

["epOapHBbIit
Marepran —
TUITBI Pa3BUTHS
HAaCCKOMbIX




lMpodosxeHue

OCHOBHEBIE BUIBI ACATCIBbHOCTH

No Tema Conepxanue IeneBas ycranoBka Kon-Bo 5 /
00yJaronMxcs Ha YPOKe/BHEYPOUHOM
1/ ypoKa JacoB Ucnonb3oBa-aue
3aHATUU
obopyno
BaHUC
8 . Tun Xopnoesie . becuepennsie . Hanknace PeiObI (6 1
11 |Hanpknacc Priobl Oco6 M3y4unuth 0COOCHHOCTH 1 XapaKTeprU30BaTh 0COGCHHOCTH BrnaxHbie
COOCHHOCTH
OO01as xapakTepu- BHEIIIHETO CTPOCHUS, BHEILIHErO CTPOCHHS PBIO B CBSI3H CO [pernapaThbl
BHCIIHETOCTPOCHMA,
CTHKA, BHELIHEE CBs3aHHBIE C OOMTAHUEM Cpetoii OGUTaHHSI. «PBIOBI»
CBsI3aHHBIC COOUTAHHEM B i
CTpocHue sorte B BOJIE. OcBauBaTh MPUEMBI pabOTHI C OIpe-

Ctpoenue u QyHKITUU
KoHeuHocTel. Oprausl
OOKOBOI JTMHHH, OPTaHbI
CllyXa, paBHOBECHSL.

Ulabopamopnas paboma Ne
6
«BHellHee CTpoeHue u
0COOCHHOCTH TIePEIBH-
PKEHUS PHIOBDY

JCIIUTEIIEM )KUBOTHBIX.

BEISBISATH YepTHI IPUCIIOCOOIEHHOCTH
BHYTPEHHET'O CTPOCHUS PHIO K 00U TAHUIO
B BOJIC.

HabmnroaTh 1 ONUCHIBATH BHEIITHEE
CTpOCHHE U OCOOCHHOCTH TEpPE/IBU-
PKEHUs pbIO B X0JI¢ BHITOITHEHUS JIa-
OopaTopHOI pabOTHI.

Co0irronaTh MpaBuiia TIOBEICHUS B
KaOWHeTe, 00paIIeHus ¢ 1ab0paTOpPHBIM

000pyTOBaHIEM




lMpodosxeHue

12

Bryrpennee crpoe
HUE PBIO

OrnopHO-ABUTraTENbHAS
cucrema. CKener HemapHbIX
Y MapHbBIX TJIABHUKOB.
CKeJIeT T'OJIOBBIL, CKEJIET
aOp. OcodeHHOCTH
CTpOCHHS U (HYHKIIUHA
CHCTEM BHYTPEHHHUX
opranoB. Ueptsl Oonee
BBICOKOI'O YPOBHSI Opra-
HU3AIMN PHIO 110 CpaB-
HEHHIO C JIAHIIETHHKOM.
Viabopamopnas paboma No
7 (no ycmompenuio yuu-

M3y4uuTh BHyTpEHHEE
CTPOCHHE PHIOBI.

mens)

'Y cTaHaBJIMBAThH B3aUMOCBSI3b CTPOCHUS
OTAENBHBIX YacTel CKeJleTa phl0 1 uX
(hyHKLINHA.

BBISBISTE XapaKTepHbIC YEPTHI
CTPOCHHSI CUCTEM BHYTPEHHUX OPTaHOB.
CpaBHHMBATH OCOOCHHOCTH CTPOCHHS U
(byHKIUI BHYTPEHHUX OPTaHOB PhIO U
TTaHIIETHUKA.

XapaKTepu30BaTh YePTHl YCIOKHEHHS
OpraHu3alfy peio

Briaxueie
pernaparhbl
«PEIOBIY.
Moenb — cke-
JIET PBIOBI




lMpodosxeHue

OCHOBHEBIE BUIBI CATCIbHOCTH

No Tema Conepxanue IeneBas ycranoBka Kon-Bo
o/n ypoKa yacop | OOYYAIOIIMXCA HA yPOKE/BHEYPOUHOM
3aHSATHH
Hcnonp3oBa-uue
obopymoBaHuE
«BHyTpeHHee cTpoeHue
PBIOBD
9 . Knacc 3emHoBoiHBIE, Wit AMuOHn (4 1)

13 |Ctpoenue u nesi- M3y4uTh 4epTHI CTPOE- 1 Braxueie
TEIBHOCTE BHYTPEHHUX X apakTepHbIE YePTHI HIT CHCTEM BHYTPEHHHX 'Y cTaHaBIMBaTH B3AUMOCBS3h CTpoeHus [[IPEIapaThl
OPraHOB 3eMHOBOJHBIX cTpOEHMS CHCTEM BHY- OpPraHOB 3€MHOBOJTHBIX OPraHOB 1 CHCTEM OPTaHOB € HX «3eMHOBOJTHBIC

TPEHHUX OPTaHOB 3E€M- [10 CPABHCHHIO C (GYHKIUSMH U cpeioi 0OUTaHHS.
HOBOJIHBIX I10 CPABHEHMIO ¢|[KOCTHBIMH PBIOaMu CpaBHUBaTh, 000011aTh HH(POPMALIHIO O
KOCTHBIMU pblOa-Mu. CTPOEHUM BHYTPEHHUX OPraHOB
CXO0ICTBO aM(UOMit U PHIO, AETaTh BHIBOJIBI.
CTPOCHUSBHYTPEHHIX OrnpenensaTs 4epThl 00JIce BHICOKOM
OpPraHOB 3€MHOBOJHBIX U OpraHu3alvy 3¢eMHOBOAHBIX II0 CpaB-
pBIO HEHUTIO C PhIOaMH

10 . Kimacc Ilpecmbikaromuecs, nin Pentmmmn (4 1)

14 |Buyrpennee ctpoenue [CXOACTBO U pa3Inius M3y4nTh 4epThI CTPOE- 1 Y CTAaHAB/IMBATH B3aHMOCBSI3b CTPOCHHUs |D/1AXKHBIE
1 )KU3HENESITEIbHOCTD (CTPOECHHSI CUCTEM BHY- HUS CUCTEM BHYTPEHHHUX BHYTPCHHIX OPTaHOB U CHCTEM OpraHoB [HPerapaTsl
[IPECMBIKAIOIINXCS TPEHHHUX OPraHOB IIpe- OpPraHOB IIPECMBbI- perTIINii, NX QYHKLMIT 1 Cpetbl «I[Ipecmbl-

CMBIKAIOIINXCS ¥ 36MHO-  [KAFOILLIMXCS 110 CPaB- OGHTALMS. KAFOIIHECS»

BOAHBIX. YepThl mpu-
CIIOCOOJICHHOCTH
[IPECMBIKAIOIINXCS K KU3HH
Ha cyme. PasMHOXeHue n
pa3BuTHE. 3aBUCUMOCTh
[OZ0BOT0 )KH3HEHHOTO
LMKJIa OT TEMIIEPATypPHBIX
YCIIOBUI

HCHHIO C
3CMHOBOJHBIMH.

BrIsSBIATE UepThI O0JIee BEICOKOI Op-
TaHW3aLUK TPECMBIKAIOIINXCS 10
CPAaBHEHUIO C 3¢MHOBOIHBIMHU.
XapaKTepu30BaTh MPOLECCHI pa3-
MHOKEHUSI U Pa3BUTHS IETEHBIIIEH Y
pecMbIKaromuxcs. Mcnonb3oBaTh
MH(OPMALIOHHBIE PECYPCHI IS
[MOJIrOTOBKH NPE3EHTALIMH ITPOEKTA O
TOJI0OBOM JKU3HEHHOM LIUKJIE PENTHIINH,
3a00Te 0

MMOTOMCTBE




MpodosxeHue

OCHOBHBIE BUABI AEATEILHOCTH

No Tema Conepxanue IleneBas ycranoBKa Kon-Bo
/ 00yJaroNMXcsl Ha YPOKe/BHEYPOUHOM
/11 ypoka 1acoB Hcnons3oBa-Hue
3aHATUU
obopyno
BaHUC
11 . Knacc Itumst (9 9)

15 |OGmas xapakrepu- M3y4uTh B3aUMOCBSI3b 1 Uydgeno [Tuisr,
CTHUKA KJ1acca. B3anMOCBSI3b BHEILIHETO BHCIIHET'O CTPOCHUA U XapaKTepI/ISOBaTL OCO6eHHOCTI/I Hepbﬂ IITHUIIBI,
Bremmee CTpOCHHUEC CTPOECHUS U HpI/ICHOC06- HpI/ICHOCOGHeHHOCTI/I BHEITHETO CTPOEHHUS MITHUIL B CBSI3H C UX MHKpOITpEIriapa-
[ITHLL ICHHOCTH IITHII K TONETY.  |[ITHI] K TTONETY [PUCIOCOOIEHHOCTRIO K MOJIETY. o1 «Ilepbst

Turs! HepseB ¥ UX PYyHK- OOBACHATH CTPOSHUE W (PYHKITUH Tie-  [ITHID

nuu. YepThl CXOICTBA U PHEBOIO IIOKPOBA TEJIa MTHII.

pa3IIYus MTOKPOBOB NTHIL U 'Y cTaHaBIMBaThH YEPTHI CXOACTBA

PENTUITNN. [pa3IM4Ks HOKPOBOB NTHUIL U PENTUIIUM.
M3y4aTh 1 ONMKCHIBATH OCOOEHHOCTH

Ulabopamopnas paboma Ne BHEIITHETO CTPOCHUS MTHUI] B XOJIE€ BBI-

8 OJIHEHUS 1a00paTOPHOI paboTHI.

«BHemHee cTpoeHne CoOurronath mpaBmiia paboTsl B Kabu-

rtunbl. CTpOSHHE ITEPhEB) HeTe, 00pamieHus ¢ J1abopaToOpHBIM
000pyTOBaHIEM

16 |OnopHo-nBUTaTenbHAs M3yauTs 1 'Y cTaHaBIMBAaTh B3aMMOCBS3b BHEIIHETO (CKemeT romyos

M3MeHeHus CTpOeHUS
crCTeMa TMTHIL 0COOEHHOCTHCKENEeTa CTPOCHUS U CTPOCHUS CKEJIeTa B CBSI3U C

CKeJIeTa ITHII B CBS3H C
[IPUCIIOCOOIEHHOCTHIO K
ronéry. OcobeHHOCTH
CTPOCHUSI MYCKYJIaTyphl U
e¢ pynkumu. [TpuanHb!
cpacTaHus OTJEITBHBIX
KOCTEl CKeJeTa MTHII.

Ulabopamopnas paboma Ne
9
«CTpoeHue cKkenera nTH-
(b))

ITHUIBI, CBA-3aHHBIC C
ITOJICTOM.

MIPUCIIOCOOJIEHHOCTHIO K TIONETY.
XapaKTepu30BaTh CTPOCHHUE U (PYHKIMH
MBIIIEYHONU cucTeMbl nTull. M3yyaTs u
OIMCBIBATH CTPOCHHUE CKEJIETa MTHUIIBI B
[poliecce BHIIOTHEHNUS JIA00paTOPHOH
paboTEHL.

CoOmroaTh mpaBuia paboTsl B KaOu-
HeTe, oOpalieHus ¢ 1a0opaTopHbBIM
000pyTOBaHUEM




lMpodosxeHue

OCHOBHEBIE BUIBI CATCIbHOCTH

No Tema Conepxanue IeneBas ycranoBka Kon-Bo
/o ypoKa TACOB 00yYaroIMXCsl Ha yPOKE/BHEYPOUHOM
3aHSATHH
Hcnonp3oBa-uue
obopymoBaHuE
12 . Kimacc Muekonuratonue, v 3sepu (10 1)

17 |Buytpennee ctpoeHue M3yuuTh CKener u 1 OnuceIBaTh XapakTepHble 0COOEHHOCTH (Bia)kHbie

MIJIEKOMUTAIOIINX OcoGeHHOCTH cTpoeHus  |[BHYTPEHHEE CTPOCHHE CTpOCHHSI U QYHKIUI O1op- rpenapaTsl

OIOPHO-/IBUTATEIbHOI MIIEKOITH TAIOIIUX. HO-/IBUTATEIIbHOW CHCTEMBI, UCTIONB3Ys («Kpommky,
[PUMeEpHI )KUBOTHBIX Pa3HBIX CPeJl CKeneT

CUCTEMBL. Y POBEHb
opra-HU3alyy HEpBHOU
CH-CTEMBI 110 CPABHEHHIO C
IPYTHUMU TTO3BOHOYHBI- MH.
XapakTepHbI€ YepThl
CTPOEHUS NTULIEBAPU-
TEIbHOW CHCTEMBI KO-
[IBITHBIX U TPHI3YHOB.

'Y CclloKHEHNE CTPOEHUS U
byHKITII
BHYTPEHHUXOPraHOB.

Vlabopamopnas paboma No
10

«CTpoeHue ckenera
MJICKOMUTAIOIIIX)

oOWTaHMsI.

IIpoBouTE HAOIIOACHUS B PHKCHUPO-
BAaTh UX PE3YJIbTAThI B XO/I€ BBITIOJIHCHU S|
mabopaTOpHOM pabOTHI.
XapakTepru30BaTh OCOOEHHOCTH
CTPOCHHUS CUCTEM BHYTPEHHHX OPTaHOB
MJIEKOIMUTAIOIMINX 110 CPABHEHHIO C
PENTUITNSMH.

ApryMEeHTHPOBAaTh BBIBOBI O TIPO-
TPECCUBHOM Pa3BUTHH MIIEKOITHUTAIO-
[IHX.

CoOurronath mpaBmiia paboTsl B Kabu-
HeTe, 00pamieHus ¢ J1abopaToOpHBIM
000pyTOBaHIEM

MJIC-KOITUTAXOIIC
T
O

Beenenwme (2 4.)
Yactp 1. O6mmii 0630p opranusma uenosekalacts 2.
Onopxo-nBuratenbHas cucrema Yacts3. Kpos kpoBooOpamieHue
Yacrtb 4. JIpixanue

Yacrs 5. [Iumesapenue

Temarnueckoe mrannposanue Marepuana B § knacce «bBMOJIOT'USA . UEJIOBEK»

MpodosxeHue




Yacrte 6. O0MeH BemectsYacrts 7.

Brinenenue

Yacts 8. Koxa
Yacte 9. Dunokpunnas cucreMaldactsb
10. HepBHas cuctema
Yactp 11. Opransl yyBcTB. AHanu3aTopsidacts

12. IloBenenue ¥ ncuxuka

Yacts 13. nnuBuayanbHOE pa3BUTHE OpraHU3Ma

OCHOBHBIE BUABI AEATEILHOCTH

Ne IleneBas ycraHoBKa Kon-Bo
Tema Conepxxanue 00yJaroIMXCsl Ha yPOKe/BHEYPOUHOM
/i ypoka 4acoB Hcmonb3oBa-Hue
3aHATUN
obopynoBaHue
1 . Opranusm uenoBeka . OOt 0630p (5 4acon)

1 |[Kierka: cTpoeHue, Ctpoenue opranuzma M3yuuTh cTpoeHue, 1 Has3bpiBaTh OCHOBHBIE YaCTH KJIETKH. Mukpockon
XUMUYECKUHCOCTABU  [UETIOBEKA: KJIETKH, TKAaHU, [XUMHUYECKUU COCTaB OnuceBaTh GyHKINH OPraHOHIOB. 1 (HhPOBOIA,
PKU3HEIEATEIbHOCTh  [OpTaHbl, CHCTEMBI OPTaHOB. [KJIETKH TaK K€ MPOILIECCHI OOBSCHATH OHATHE «(DEPMEHTY. MUKpOITperna-pat

MCTO,ZIBI HU3YUCHUS XUBBIX PKU3HCACATCIBHOCTU PazmuuaTts MPOLIECC POCTa U MPOLIECC bI, Ha60paTopHoe
OpraHu3MoB: HaOJIOICHUE, pa3BHTHS. 000pyIOBaHUE
U3MEPEHUE, SKCIIEPUMCHT. OnuCBIBaTh MPOIIECC AETEHUS KIETKH.
JlaboparopHras pabora Ne 1 BrITONMHATE 1ab0paTOPHEII OIBIT, Ha-
«JleiicrBue depmenta 0ITF0IATH TIPOUCXOASAIIIE SIBICHUS,
KaTaJjla3bl Ha TICPOKCH ] (UKCHPOBATH pe3yNbTaThl HAOMIOACHNUA,
BOAOPOI» Te1aTh BBIBOJIEL.

Cobmronath mpasmiia paboThI B KaOH-

HeTe, o0palleHns ¢ 1ab0paTOPHBIM

000pyTOBaHHEM

2 [Txanu CTpoeHne opraHmu3mMa O60buMTH 1 1 ONpenesTh TOHATHS: «TKaHbY, «ci-  [VIHKPOCKOM
ueloBeKa: KIeTKH, TKaHy, |YTTYOHTB3HAHMS HAIIC», «HEUPOrIHs». 1 pPOBOH,
OpraHbl, CHCTEMbI OpraHoB. |Y TaIIHXCHA O PA3HbIX 5 Ha3bIBaTh TUIIBI M BUABI TKAHEW 11O~ MHKPOHEeHa‘PaT
BUJIaX U TH-TIOB TKaHEH bl TKaHEH

MeTobl U3y4eHNUs )KUBBIX
OpraHu3MOB: HaOIIOJeHUE,
n3Mepe

HUC, SKCIICPUMCHT.

qCIIOBCKA

3BOHOYHBIX KUBOTHBIX.
Pa3nuyath pa3Hble BUBI M THITHI TKAHEH.
OrnnceIBaTh 0COOEHHOCTH TKaHEN

Pa3HbIX THUIIOB.




lMpodosxeHue

OCHOBHEBIE BUIBI CATCIbHOCTH

No IleneBas ycranoBKa Komn-Bo
Tema Conepxxanue 00yJaronMxcs Ha YPOKe/BHEYPOUHOM
n/m ypoKa 4acoB Hcnonb3oBa-Hue
3aHATUU
obopyioBaHuE
JlaGoparopHas pabora Ne 2 CoOmoaath npaBuia 00paiieHus ¢
«KiieTku u TKaHu 1oj MHKPOCKOIIOM.
MHUKPOCKOIIOM» CpaBHHMBATh WILTIOCTPALIUH B yUeOHUKE C
HaTypaJlbHbIMHA o0bexTaMu. BEIIOIHATE
HAO0JIIOJICHUE C TIOMOIIBI0 MUKPOCKOIIA,
OIMUCHIBATh pe3yabTaThl. CoOJII0IaTh
npaBuia padoTHl B KAOMHETE,
oOpareHus ¢ 1a6opaTOpHBIM
000OpyI0BaHNEM
2 . OnopHO-IBUTATENbHAS ccTeMA . (8 4acoB)

3 |Ckener. Ctpoenue, Oropa u IBKCHHE. M3y4uTh CTpOCHHUE, 1 PaGora ¢ My-
cocTaB U coennHeHne |OTOpHO-IBUTATEIbHASL COCTaB U THITBI COETH- msoxoMm «Ckener
KocTel. JlabopaTopHas cucremMa. MeTo/bl u3yde- [ HEHMs KOCTEH HaseiBaTh yactu ckenera. OMUCHIBATL — [UEJIOBEKA»
pabora Ne 3 HUSI XKUBBIX OPraHM3MOB! ¢dbyHkuu ckenera. OnKUChBaTL CTPOEHHU |, Jadopa
«CTpoeHre KOCTHON  [HaOMIo/IeHNe, U3MEPEHHE, TpyOUATHIX KOCTEH U CTPOEHHE CyCTaBa. [TOPHOE
TkaHn» JlaGopaTopHask [PKCIIEPUMEHT PackpbiBaTh 3HaUeHNE HAJAKOCTHHIIBI,  |00OpYJOBaHHE
pabora Ne 4 «Cocras Xpslla, CyCTaBHON CyMKH, Iy04aToro  |mjisi HpOBEIEHHUS
KOCTE#» BEIECTBA, KOCTHOMO3TOBOM ITOJIOCTH,  |OITBI

PKENTOr0 KOCTHOrO Mo3ra. OOBACHATH  [TOB.
3HaYEHHE COCTABHBIX KOMITOHEHTOB DIEKTPOHHBIS
KOCTHOU TKaHU. BBITOIHATE TaOJIHUIBI U
nmabopaTOpPHBIE OIBITHI, PUKCHPOBATh.  [[LTAKATHI

4  |Ckener ronoBel 1 Ty |CKeNer TOJOBH U TyJo-  |3y4HTh CTpOoeHHE U 1 Pabota ¢ my-
JIOBHILIA Bria. CKeneT KOHEYHO-  [0COOEHHOCTH CKenera nskoM «Ckener

CTeH.

CTpoeHue CKeleTa MosiCoB
KOHEYHOCTEN, BEpXHEU U
HIDKHEH KOHESYHOCTEH

TOJIOBBI U TYJIOBUIIA

OnuchIBaTh C MOMOLIBIO WILTIOCTPa-LIUU
B yueOHUKe CTpoeHHe uepena. HazpBath
OT/EJbI IIO3BOHOYHHUKA U YaCTH
M03BOHKA. PacKpbIBaTh 3HaUEHKE YacTeil
[03BOHKA.

OOBSICHATH CBSI3b MEXKIYy CTPOCHHEM U
(hyHKLUSMU [T03BOHOYHUKA, TPYIHON

KJICTKH

YEITOBEKa»
DIIEKTPOHHBIE
TaOJIUIBI U
[J1aKaThI




lMpodosxeHue

Ne i/ LICJ'ICBaH YCTaHOBKa Komn-Bo OCHOBHBIC BUJIBI JICATCIHLHOCTH
Tema Conepxanue ypoka 4acoB 00yJaronMxcs Ha YPOKe/BHEYPOUHOM Hcnom,308a-ue
3aHATUA obopyzo
BaHUC
5 |Ckener KOHEUHO CKeJer KOHEUHOCTEH M3y4uTh CTpOcHUE 1 Pabora ¢ my-
cren CTpoeHHe CKeleTa MOsICOB  [CKEJIETa MOSICOB U HasbiBaTh 4acTH CBOOOMHBIX KOHEY- nsproM «Ckerner
L1.p KOHEYHOCTEH, BEpXHEH U [CBOOOJHBIX HOCTEH ¥ IOSICOB KOHEUHOCTEH. ueIoBe
HIKHEH KOHEYHOCTEH. KOHEYHO-CTEH OMCBHIBATD c MOMOIIIBO Kay
«ccenoBaHue CTpOCHUS MILTIOCTpA-1HiT B yueOHHKE CTpoeHHe | JYICKTPOHHBIC
[JIEYEBOTO MOSICA» cKejleTa KOHeuHocTeil. PacKpsIBaTh TaOJIULIBI U
[IPUYMHY PA3JIMYUs B CTPOCHUU nosica  [[1AKaThbI
HIKHAX KOHEUHOCTEN Y MYXXYUH U
PKEHIIINH. BEISIBIISITE 0COOEHHOCTH
CTPOCHHUS CKEJIeTa KOHEUHOCTEH B X0/1e
HaOTIOZCHHSI HATYPAIBHBIX 00HEKTOB
6 |llepBas momomrs pu |Oriopa U ABHKEHHUE. M3yunTh DpuéMBI nep- 1 Pabora ¢ my-
TpaBMax: pacTsokeHuH (OMOpHO-ABUTaTeNbHAS BOI IIOMOIIIN B 3aBH- OmnpeesiTh MOHATHS: «pacTsKeHney, PUDKOM «Ckerner
CBSI30K, BBIBHXaX cucrema. [Ipopunaktuka |CHMOCTH OT BHIA «BBIBHX», «TIepenomMy». HasbiBaTh eTI0Be
CyCTaBOB, IeperoMax (rpaBMaTusMa. Ilepsas TPaBMBL [IPU3HAKN PA3INIHBIX BUIOB TPABM Ka»
KOCTEH [TOMOILb ITpH TpaBMax CycTaBoB ¥ KocTeil. ONHCHIBATH MPHEMBbI| ICKTPOHHbIC
OIIOPHO-IBUTATEIBHOM T1EpBO¥ TOMOIIMB 3aBHCHMOCTH OT BHIa [TA0JIHIBI 1
CHCTEMBI TpaBMBbL. MIaKaThl
AHaM3UPOBATh U 00001IaTh HHPOP-
MAITHIO O TPaBMax OMOPHO-/IBHUTA-
TEIIEHON CHCTEMBI M TIPUEMAax OKa3aHHs
MepBOI MOMOIIY B XOJI€ pa3pabOTKH U
OCYIIIECTBIICHUS TOOBOTO MIPOEKTa
«Kypchl nepBoi moMOUIH A5t
[IIKOJTBHIKOB)
7 MpItbt Onopa 1 JBUKEHUE. PackphITh CBsI3b 1

OnopHO-/IBUTATENBHAS
crcrema. MeTojibl u3y4e-
HUS JKUBBIX OPraHU3MOB:
HaOJI0IeHHEe, U3MEPEHUE,
PKCIIEPUMEHT.

(YHKLUU U CTPOCHHUS, a
TaKXKe Pa3IuIuil MeXIY
[JIAJKUMU U CKEJIETHBIMH
MBILIIIAMH YEJIOBEKA.

PackpbIBaTh CBSI3b (D)YHKIMH U CTPOCHUS
Ha IPUMEPE Pa3InIlid MEKAY IIAIKUMH
1 CKEJIETHBIMHU MBIIIIAMH,
MUMHYECKUMH U KEBATEIHHBIMH
MBILILIAMH.

OnKCchIBaTh C TOMOILBIO HIUTIOCTPALIUii B
y4eOHHKE CTPOECHHE CKENETHOM

Mukpockon

1 (HPOBOIA,
MUKpOIpena-paT
BIMBIIIEY-HOM
TKaHH.
(DIIEKTPOHHBIE

MBIIIIBI.

TaOJIALBI




lMpodosxeHue

OCHOBHEBIE BUIBI CATCIbHOCTH

Ne n/n Tema Conepxanue Henenast ycranoska Koz-so 00yuarolmxcs Ha ypoKe/BHEYPOUHOM
YpOKa 4acoB S Ucnonp3oBa-Hue
obopyioBaHuE
[IpakTuyeckas pabdora:
«3ydyeHne pacrnonoxeHus OIUCHIBATD YCIOBHS
MBIIITT TOIOBBD? HOPMaJIbHOMPAOOThI CKENTETHBIX MBIIIII.
Ha3piBaTh OCHOBHEIE TpyIIbl MBIIIIII.
PackpbIBaTh MPUHLUI KPETICHUS
CKCJICTHBIX MBI Pa3HbBIX JacTen Te
na.
BBIABIATE OCOOCHHOCTH PACIOIOKEHHS
MHUMHNYECCKUX N )KEBATCIIbHBIX MBIIII] B
X0JIe HaOTIO/IEHUS HATypaJIbHBIX
00HEKTOB
8 |Pabora MbImy Ormnopa n 1BUKEHUE OOBACHUTH MEXaHU3M 1 OmpeneNsTh MOHATHS «MbIIIIb-anTa-  [LLEPpOBas
OnopHO-ABUraTENbHAS PaOOThI MBIIIIL U NIPU- [OHHMCTBD», «MbILILIBI-CHHEPTUCTED». nadopaTopus 1o
cucremMa. Merozipl U3yde- |[4MHBI HACTYIUICHUS OGBSICHSITH YCIIOBHSI (buzuonorun
HUS JKUBBIX OPraHU3MOB:  [yTomiieHUsl. CpaBHUTh OIITHMAaTBHOMPAOOTH! MBIIIILL. (DaT4ymk
HaOJ0AeHNEe, U3MEPEHUE, |[IMHAMUYECKYIO U OmuUCHIBATH [BA BUA PaGOTHI MblIL,  [CHIOMED)
OKCIICPUMCHT CTaTHYECKYIO paboTy OOBACHATH TPUIMHBI HACTYTIICHUS
MBIIIIII. YTOMJIEHHUSI MBIIII] H CPABHUBATH M-
HAaMUYECKYIO M CTATUYECKYIO PaboTy
MBI [I0 ATOMY IIPU3HAKY.
DopMynHpoBaThH NpaBuUiia TUTUEHBI
(hU3HYECKUX HArpy30K
3 . KpoBb u kpoBooOpartenue (9 9acos)
9 |BuyrpeHHss cpena. TpaHCIIOPT BEIIECTB. M3y4nTh BHYTPEHHIOIO 1 OmpenesATh OHATHS: «TOMEOCTa3», MuKpoCKoI
3HaUYeHHE KPOBH U BHyTpeHHSS cpefia op- cpely opraHusma ge- UG POBOIA,

cC COCTaB

raHi3Ma, 3HaueHue e
moctosiHCTBa. KpoBeHOCHas
1 muMmdaTndecKas
cucrembl. Kpob. JIumda.
MeTtozp! N3y4eHUsl )KUBBIX
OpraHu3MoB: HaOMIOICHHUE,

U3MEpEHHUE,

noBeKa, e€ CTpoeHHe,
cocTaB U (yHKIIWU.

«(popMeHHBIE AIIEMEHTHI KPOBHY,
«IIJIa3May, «AHTUTEH», «aHTUTEIIOY.
OOBSACHATH CBSI3b MEX]Ty TKAaHEBOH
PKUIKOCTBIO, TUM(DOH U TUIa3MOI KPOBU
B OpraHU3Me.

OnuceiBaTh (pyHKIMH KpoBH. Ha3kBaTh
(DYHKITUY SPUTPOLIUTOB, TPOMOOIIUTOB,

JIEAKOIIUTOB.

MUKpOIpena-pat
b1




MpodosxeHue

OCHOBHBIE BUIBI ICSITEIEHOCTH
Ne /it Tema Conepxanue Henepas yerariopia Kor-s0 00yJaroIMXCsl Ha yPOKe/BHEYPOUHOM
Ypoka JacoB A — Hcnone3oBa-uue
o0opynoBaHHE
OKCIIEPUMEHT. OnuceIBaTh BKJIaJ PYCCKON HAyKH B
Jlaboparopnast pabota Ne 5 pa3sBUTHE MEIUIIIHBL.
«CpaBHeHHE KPOBU OMNUCHIBATH C MOMOITHIO ULTFOCTPAIIHH B
ICJI0BCKA € KPOBbIO JIsA- y4eOHHKE MPOLIECC CBEPTHIBAHMS KPOBU
YUK 1 (aromnuros.
BeImonHsaTh 1a00paTopHble HAOTIOICHHS
C IIOMOIIBI0 MUKPOCKOITa, (PUKCHPOBAThH
pEe3yNIbTAaThl HAOMIOACHUH, JeTIaTh
BBIBOJIBI.
CoOirronath mpaBuiia paboTsl B Kabu-
HeTe, 00pamieHus ¢ J1abopaTopHBIM
000OpyI0OBaHNEM

10  [IBmxenne KpoBM 10 [TpaHCHOPT BENIECTB. M3y4uTh IPUYMHEL 1 OnuceIBaTh C MOMOLIBIO WiLTIOcTpa-uuil [[{udposas

cocyam. KposeHocHas ¥ TuM(a-  |[ABHIKEHUS KPOBH I10 B yueOHHKE CTPOSHHE Cep/Iia UIPOILIecC [TabopaTopus Mo
THYECKAsS CUCTEMBI. cocymam. cepaeuHBIX cokpamieHuii. CpaBHUBATh  |(PU3UOJIOTHH
Kpo-BsiHOE MaBieHye U BUJIBI KPOBEHOCHBIX CO-CYZIOB MEXAY  |(IaT4UK
mysbe. MeToIbl U3ydeHuUs coOoit. OnuceiBath cTpoenue kpyrop  [HCC)
PKUBBIX OPTaHU3MOB! KPOBO-O0paIIeHHs.
HaOJII0/ICHIE, H3MEPEHUE, [loHnMaTh pa3nuuie B WCIOJIh30BAHUY]
PKCIIEPUMEHT. [pUIaraTebHOro «apTepuallbHBIIN
[IpakTudeckas padora [MPUMEHUTEIPHO K BHUIY KPOBH H K
«Onpenenenue YCC, cocyaam
CKOpOCTH KPOBOTOKa»,
«MccnemoBanue pe-
(hJIeKTOpHOT O IPUTOKA
KpPOBH K MBIIIIIAM, BKJITFO-
YUBIIHMCS B paboTy»

11 Perynsims paGoTh! Kposenocnas u nmumda-  [M3yunts padory 1 PackpbiBaTh MOHATHSA: «TpeHUPOBOYHBIN| LI poBas
Cep/Ila H COCY/IOB. THYeCKas CHCTeMbl. Bpex  |[cepaua oT pusuye bhdexT», «pyHKUHOHANBHAS Mpolay,tadbopaTopus mo
IpenynpexieHue TabaKoKypeHus. Meronsl [CKUX Harpy30K H «OaBsIIast IIOBSA3KA, «OKIYT». (huznonoruu

9 H3VY CHISE BITUSTHYSI HETraTHBHBIX
3aboseBanuit cepua u 1Y
COCYJIOB.




lMpodosxeHue

Ne i/ L[CJ'ICBaH YCTaHOBKa Komn-Bo OCHOBHBIC BUJIBI JICATCIHLHOCTH
Tema Conepxanue ypoka yacop | OOydarolMxcs Ha ypoKe/BHEYPOUHOM Henonb3oa-rue
3aHATUU obopyzo
BaHUE

PKUBBIX OPTaHU3MOB: Ha-  [(paKTOpOB OKpYyXKarolei (apTepua’IbHOTO
GirozieHIe, H3MEPCHHUE, CpCabL. OGBACHATH BAXKHOCTh CHCTEMAaTHUECKHX (1ABIICHHS)
SKCIEPUMEHT (hM3MYECKNX HArPY30K JJIs HOPMaJIbHOTO
[Ipakruyeckas padora: COCTOsIHUS cepaua. PaznuyaTe npu3Haku
«JlokasaTensCTBO Bpesa Pa3JIMYHBIX BUJOB KPOBOTEUEHUN.
TabaKOKypeHHsD) AHanM3upoBaTh U 0000111aTh HHDOP-

MAaIUIO O TTOBPEXICHHIX OPTaHOB

KPOBEHOCHOM CUCTEMBI U NpUEMax

OKa3aHUs TIepBOW MTOMOIIN B XOJI€

MPOAOIDKEHHS paOOTHI HaJ TOTOBBIM

poekToM «Kypchbl iepBoii moMouy st

[1IKOJIbHUKOB)

112 |O606menue no reme 3 |YKpeIuieHHe 310pOBbsL. Bocnuranue 6epexHoro 1 PasIMuaTh IPU3HAKY PA3IMYHBIX BroB [LWMPpoBas
Bnusiaue gusnueckux [BiusHue puznueckux OTHOLIEHUS K CBOEMY KPOBOTCUCHMIA. nadopatopus 1o
yIIpa>kHeHUH Ha yIIpa>kHEHUI Ha OpraHbl U [30POBBIO, IPUBUTHE OIUCBHIBATH ¢ OMOLLBIO HILTIOCTpaLii B(PH3HONOrHH
CepAeYHO-COCYANCTYIO [CHCTEMBI OPTaHOB. WHTEpeca K H3yUeHUIO yaeGHIKE Mepbl OKA3aHHs [IEPBOM (matanx YCC u
crcTeMy Me-Toap! N3yUeHUS JKUBBIX [IPeIMeTa. TOMOIIM B 3aBUCHMOCTH OT BHJIA apTepuanbHOrO

OpraHNU3MOB: HaOMI0e-HHE, KPOBOTEUCHHSL. TaBJICHUS)

M3MepeHHe, SKCIIEPUMEHT.
[IpakTrueckas padora:
«DyHKIHOHATBHAS cep-
IeYHO-COCYAUCTas IPoday»

BrImonHATE OnBIT — OpaTh (PyHKIHO-
HaJIBHYIO TIpo0y; (pUKCHpOBaThH pe-
3YJIbTATHI; IIPOBOAUTH BEIYHCIICHUS H
7IeaTh OLIEHKY COCTOSTHHS Cep/ta Mo
pe3yabTaTaM ONbITA.

Cobmronath mpasmiia paboThI B KaOH-
HeTe, o0palleHusl ¢ 1a00paTOPHBIM
000pyTOBaHUEM.

AHanM3UpoBaTh U 00001IaTH HHOP-
Malio O MOBPEXKICHHUSIX OPTaHOB
KPOBEHOCHOM CHCTEMBI U ITpUéMax
OKa3aHMs TIEPBOI MOMOILH B XOZE
POIOJDKEHHsI paOOThI Ha/l TOTOBBIM
npoekToM «Kypchl repBoii moMoum 1ist
[IKOJIbHUKOB)




MpodosxeHue

Ne o/m LleneBas ycraHoBKa Kon-Bo OCHOBHBIC BUJIBI ACATEIHLHOCTU
Tema Conepxxanue ypoKa 4acoB 00yJaroIMXCsl Ha yPOKE/BHEYPOUHOM HMcnonb308a-nue
3aHATUH obopyzo
BaHHE
4 . lpixarenbHas cucteMa (5 4acoB)

13 |Ctpoenmue nerkux. [pixanue. JpixatensHas — [M3yduTh cTpoeHUE 1 OmuCHIBATH CTPOCHHE TEFKIX TETOBEKA. Lludposas
["a3000MeH B JlerkuX U (cucrema. ['a3000MeH B TIETKUX U MEXaHWU3M OGbACHSTH IPEMMYIIIECTBA nmadopatopus 1mo
TKaHSX. MErKMX M TKaHsAX. MeTobl [ra3000MeHa. ATEBEONAPHOTO CTPOCHHS NErKuX o |PKO/IOTHH

M3YdCHHS XKUBBIX Op- CPaBHEHHIO CO CTPOGHHEM JIETKHX Y (raTmK oxucH
raHW3MOB: HabO/IeHHE, npejcTaBuTeNneil Apyrux knaccos no- - PICPOAR,
M3MepeHue, IKCIIEPUMEHT. 3 BOHOYHBIX SKHBOTHBIX. KHCIIOpOo/Ia,
JTaboparopras pabora Ne 6 PackpbiBaTh PoIb reMOrIobnHa B ra-  [B/IAKHOCTH)
«CocTaB BIBIXaeEMOI0 1 3006GMEHE.
BBIZILIXaCMOI0 BO3/1yXa» BbIOMHATE 1a00paTOPHBIIA OIIBIT, Je-

TaTh BBIBOJI IO Pe3yIbTaTaM OIbITA.

CoOirronath mpaBmiia paboTsl B Kabu-

HeTe, 00pamieHus ¢ J1abopaTopHBIM

000pyTOBaHIEM

14  |/IpxaTenmbHBIE JBH [pixanue. JlpixatensHas  |(ChopmMupoBaTh 3HAHUS O 1 OnuchIBaTh (GyHKIMH THapparMel. Lndporas

PKEHUSI cucrema. Bpen Tabako- MEXaHH3MeE JIbI- HasbIBaTh OpraHbl, y4acTBYIOIIHE B nmabopaTopHs 1o

KypeHus. MeToJIpl u3y- XaTEJIbHBIX IBIKEHUMH, npoLecce AbIXaHHus. (duznonornu
YCHUS! )KUBBIX OPraHU3MOB: [pa3BUBATh IOHATHE BBIIONHSTS 1a60PATOPHBIf ONBIT Ha ~ (JATYHK YaCTOTHI
HaOTI0/ICHIEe, H3MEPEHUE, ((Ta3000MEH». rOTOBOIT (I M3TOTOBIICHHOI CaMo- TIBIXAHUST)
OKCIICPUMEHT. CTOSITEIEHO) MOJIENH, HAOII0IaTh
JlaGoparopHast pabora Ne 7 MTPOUCXOISINE SBIICHVS H OTIUCHIBATH
«JlpIXaTenbHbIC TBUKCHHSY [IPOLIECCHI BOXA H BBIIOXA.
Perysius apxaHus. Cobmronath mpasmiia paboThl B KaOu-

HeTe, o0palleHusl ¢ 1a00paTOPHBIM

000pyTOBaHUEM

15 |Bone3nu opraHoB ['urueHa opraHoB JbIXaHUS. 1 PackpbIBaTh OHATHE OKU3HECHHAS [{udposas
IIbIXaHUS 3a0oseBaHusl OPraHOB E€MKOCTB JIETKUX). nadopatopus 1o

NIBIXaHUS U UX OOBSICHATH CYTh ONaCHOCTH 3a00ie- PKOJIOTHU

npenynpexaenue. Mn-
(heKIMOHHBIE

[losHakoMHTBCS C
OCHOBHBIMH BUAAMHU
3a001eBaHuil OpraHoB

AbIXaHUs, BBIABUTH ITYyTU

BaHUSI [PUIIIIOM, TYOEPKYJIE30M JEFKUX,
PAKOM JIETKHUX.




lMpodosxeHue

OCHOBHEBIE BUIBI CATCIbHOCTH

Ne i/ Tema Conepxxanue Henepast ycrarionica Kon-s0 00yJaronMxcs Ha YPOKe/BHEYPOUHOM Hcnom,308a-ue
YpOKa JacoB S obopyno
BaHUC
3a00JICBAHUS M MEPBI X  [3aPaKCHUS U MEPbI (TaTYMK OKUCH
npodunakTuki. Bpen PO UITAKTHKH. yriaeposa)
Ta0aKOKypCHHSL. Ha3biBaTh GaKTOPBI, CIOCOOCTBYIOMKE P1A00pAaTOpHs O
[IpaxTiieckas pabora: 3apakCHUIO TYOCPKYJIE30M JIEKUX. (husnonorun
«Ornpenenenue 3ambi- HasbiBaTh MepbI, CHIKAIOIIHE BEPO- (TaTYMK YACTOTHI
JICHHOCTH BO3/lyXa» STHOCTH 3apasKEeHHsI OOJIC3HSIMH, JIBIXQHH)
repeaBacMbIMH Yepe3 BO3IyX.
PackpbiBaTh Crioco0 UCIOIB30BAHUS
¢rooporpaduu 11 AMarHOCTHKH
[MATOr€HHBIX U3MEHEHUN B JIETKHX.
OOBSCHATH BAXKHOCTH THTHEHBI TTIOME-
IIIEHUI U ObIXaTEIbHON TUMHACTUKY IS
3I0pOBBS denoBeka. [IpoBOIUTE OMBIT,
(UKCHPOBATH PE3YIBTATHI U JIETaTh
BEIBO/I T10 PE3YJIbTATaM OITBITA.
CoOirronath mpaBmiia paboTsl B Kabu-
HeTe, 00pamieHus ¢ 1abopaToOpHBIM
000pyTOBaHIEM
5 . IlmmeBapurenpHas cucrema . (7 4acoB)
16 [Bnayenue numu u e€ |[Iutanue. [Tumesapenue. |[M3yunTth 3HAUCHHE U 1 OmpeaesTh IOHSTHE IIHIICBAPCHHE. DJIEKTPOHHbBIE
cocTaB [TumeBapuTenpHas CTPOCHUE Pa3INIHBIX OIKCHIBATH C TOMOLIBIO HIITIOCTPALIHIA R TaOIHIIBI 1
cucreMa. MeTo/pl U3yde- |OpraHOB MHIIEBAPEHUSI. yueOHIKE CTPOCHNUE [HIICBAPUTEIBHON [I/TAKATEL.
HUS )KUBBIX OPTaHU3MOB: CHCTEMEL [{udposas
HAOITIOICHNE, H3MCPEHHE, HazbiBaTh pyHKIMN pa3InIHBIX OPTaHOB 1mabopaTopHst 1o
PKCIIEPUMEHT. NuIIeBapenusl. PKOJIOTHU
[IpakTuyeckas pabora: HaspiBaTe MecTa BIIaJIeHUS [TUIIEBA- (matunx pH)

((OHp CACICHUEC MCCTO-
ITOJIOKCHUA CIIFOHHBIX
KEIIE3»

PUTEIIBHBIX JKENE3 B MULIEBAPUTEIbHBINA
TPAaKT.

BEIMONHATE ONBIT, CPAaBHUBATH pe-
3yJIbTaThl HAOMIOAECHHS C ONTUCAHUEM B

yueOHUKe




MpodosxeHue

OCHOBHBIE BUABI A€ITEILHOCTH

IleneBas ycraHoBKa Kon-Bo
Ne n/m Tema Conepxxanue 00yJaroNMXcsl Ha YPOKE/BHEYPOUHOM
Ypoka JacoB A — Hcnone3oBa-uue
obopyioBaHuE
17 [[MumeBapenne B po- |[lutanme. [IumueBapenue. [PackpbiBaTh GYHKITHH 1 PackpbIBaTh GyHKIUM CTFOHBL OmH- Lludpoas

TOBOM MOJIOCTH U B [MumeBapuTenbHas CITFOHBI U JKENTYJIOYHOTO CBIBATH CTPOCHUE KENYJOYHOH CTEHKH. [1a00paTopHsi Mo

PKETy/IKe cucrema. Merojipl m3yde- |[cOKa Ul IIpolecca Ha3biBaTh aKTHBHBIE BEIIECTBA, PKOJIOTHU
HUS KABBIX OPTaHU3MOB:  [[IAILIEBAPEHMUS. JIEMCTBYIOLIME HA MUIIEBONH KOMOK (matuuk pH)
HaOJIr0/IeHNE, U3MEPEHUE, BXKETyKE, U MX QYHKIMA. BRIONTHATE
PKCIIEPUMEHT. n1abopaTOPHBIEC OMBITHI, HAOTIOAATH
JlaGopaTopHas padora Ne 8, [TPOUCXOISTITNE SIBJIICHUS U JIENIATh BBIBO
9 «/leficTBue pepmeHTOB [0 pe3yJIbTaTaM HaOIIO/ICHH.
CITFOHBI Ha Kpaxmai, Cobmronats mpasmiia paboThl B KaOH-
«/leiicTBue hepMeHTOB HeTe, o0paleHus ¢ 1abopaTOPHBIM
PKEITYIOYHOT0 COKa Ha 000pyTOBaHUEM
Oenkn

6 . OOMeH BemecTB ¥ SHeprun . BuramuHb! ( 3 9acoB)
18 |Hopmbl muTanus PauyoHanbHOE NUTaHUE.  |Y CTAaHOBHTH 3aBUCH- 1 OnpenensiTe NOHATHS «OCHOBHOU [{ndpoBas

HopMBbI 1 peXxuM UTaHUS. MOCTh MEXKTY TUIIOM oOMeH», «obmuii oOMeH». CpaBHHBATH [Ta0OpPaTOPHS TI0
Mertozp! N3ydeHHs JKUBBIX |[MeSITeTHHOCTH YeIOBeKa OpPTaHU3M B3pOCIIOTO U PeOEHKa TI0 (buznonoruu

OpPTaHU3MOB: HaOJIO/ICHNE,
n3mepenue. [Ipakruueckas
pabora: «OnpeneneHre
TPEHUPOBAHHOCTH
OpraHu3ma o
(hyHKITMOHATBHOH TPo0e»

1 HOpMaMHU MTHTaHUS,
yepe3 OCHOBHBIC
TMOHSATHUS: «OCHOBHOM
0OMEH», «OOIHi
00OMEH».

MOKa3aTelIsiM OCHOBHOT'O OOMEHa.
OOBSCHITH 3aBHCUMOCTH MEKTY THIIOM
NeATeTbHOCTH YeIOBeKa M HOPMaMH

MU TaHUS.

[IpoBOIHUTE OIIECHUBAHUE TPEHUPO-
BAaHHOCTH OpPraHU3Ma C IOMOIIIBIO
(hyHKITMOHATHHOM MPOOBI, (GPUKCHPOBATH
pE3yJbTATHI U JCNaTh BBIBOJ, CPAaBHUBAS
DKCIIEPUMEHTAIbHBIC TAHHBIE C
STaJIOHHBIMU

(TaTYNK YaCTOTH]]
nmerxananst, YCC,
ApTEPHAEHOTO
TTABIICHUS)




lMpodosxeHue

OCHOBHEBIE BUBI JCATCIBbHOCTH

Llenesast ycranoBka Kon-Bo Hcnonr3oBa-aue
Ne i/ Tema Conepxxanue 00yYaroIXCsl Ha YPOKE/BHEYPOUHOM
ypoKa 4acoB obopyno
3aHATHH
BaHUC
8 . Koxa . (4 yacoB)
19 [Posb koku B TepMO-  [Ponb KOXkH B TepMopery-  [PackphIBaTh poJib KOXKH B 1 [{upposas
perysiuu TSI, 3aKaJIMBaHUE. TEPMOPETYJISIIHH. nmadopatopus 1mo
Oxa3zaHue nepBoii nomomu |OmuCEBaTh TPUEMBI (du3nonoruu
I[1PpU TCIIJIOBOM U HepBOP'I oMoy 1mpu KﬂaCCI/IqH/IHHpOBaTB MIPUYUHBI 3a00- JTaTUYHUK
COJTHEUHOM yJiapax TEMJIOBOM W COJIHEYHOM TIeBaHUI KOXKIL. TEeMITEPaTyPHI U
ymape. HasbIBaTh IPU3HAKH OXKOTa, 0OMOpO-  |[BIAXKHOCTH)

YKEHUST KOXKU.
OnuceIBaTh MEPHI, IPUMEHSIEMbIE TTPH
O’KOTax, 00MOpoXkeHHsIX. ONMHUCHIBATD
CUMIITOMBI CTPUTYIIETOJIHIIAS, YECOTKH.
Has3biBaTh Mephl MpO(QUIAaKTHKN HH-
(EKIIMOHHBIX KOJKHBIX 3a001eBaHHIA.
OnpenensiTe NOHATHE «TEPMOPEryJis-
. ONUCHIBAaTh CBOWCTBA KOXU,
[103BOJISIIOLINE €1 BBIOMHATH (PYHKIHIO
opraHa TepMoperysanuu. PackpsiaTh
3HAaYCHUE 3aKaJUBaHUS VISl OpraHu3Ma.
OnuchIBaTh BUABI 3aKATHBAIOLINX
[IPOLIEIYD.

HazpiBaTh NpU3HAaKK TEMJIOBOIO yAapa,
COJIHEYHOT0 ynapa.

OnuceIBaTh TPUEMBI IEPBOM MOMOLIU
[IpY TEIUIOBOM yZape, COTHEYHOM yaape.
AHanu3UpoBaTh U 00001aTH HHOP-
MAaLMIO O HApYLIEHUSIX TEPMOPETYJIISIINH,
MOBPEXICHUIX KOXKH U PUEMaX
OKa3aHUS TIEPBOI MOMOILH B XOZ€
3aBepILIEHUs Pa0OTHI HaJl IPOEKTOM
«Kypcsl nepBoii momoru

JJI IIIKOJIBHHUKOB »




MpodosxeHue

OCHOBHBIE BUABI AEATEILHOCTH

IleneBas ycraHoBKa Kon-Bo
Ne n/m Tema Conepxxanue 00yJaronMXxcsl Ha YPOKE/BHEYPOUHOM
ypoKa 4acoB Hcnonp3oBa-uue
3aHATUN
obopymoBaHuE
10 . HepBHas cucrema (5 4acoB)

20 |AsroHoMHBIHM oTnen  |HeliporymopanbHas pe-  (MI3yuuTh cTpoeHHE U 1 Lludposas
HEpBHOI CHCTEMBI. CYJISLAS TIPOLIECCOB 3HaueHHe aBTOHOMHOMN nmadopatopus 1mo
HeliporymopanbHasperpKU3HEAEATEIbHOCTA OP-  |[HEPBHOW CUCTEMBI (duznonorun
YIS A raHHu3Ma JaTYUK

Ha3esiBaTh 0cOOEHHOCTH pabOTHI aB- ApTCpUaIbHOTO
TOHOMHOI'O OTJI€Na HEPBHOM cUCTEMBbl. [AaBJICHUA
Pasiyath ¢ MOMOLIBIO HITFOCTparmuB |(11y16Ca)

y4eOHMKE CHMITATHYECKUH 1 Mmapa-
CUMIIATHYECKHUH TTOI0TIENBI aBTO-
HOMHOTO OT/i€Jla HEPBHON CHCTEMBI I10
0COOEHHOCTSIM CTpoeHnd. Paznuvats
[MapacUMIaTUYECKUM U CUMITATHUECKU I
MOTOTIEIBI IT0 OCOOEHHOCTSIM BIIASHUS
Ha BHYTPEHHUE OpTaHbl.

OOBACHATH HA TIPUMEPE PEAKITHH Ha
CTpPECC COTTIaCOBAaHHOCTH PabOTHI JKené3
BHYTPEHHEW CEKPEINH U OTAEIIOB
HEPBHOU CHCTEMBI, pa3lINIre MEKIY
HEPBHOW U T'yMOpaJIbHOM peryisinuei mo
00IIeMy XapakTepy BO3/IEHCTBHSI Ha
OpraHu3M. BEITIOTHATH OTIBIT,
HAOII0/IATh POUCXO/IAIIIE TPOILIECCH U
CpaBHHUBATH MTOMYYEHHBIE PE3YIbTATHI
OITBITA C O’KUJAEMBIMH (OIMHCAHHBIMU B

TEeKCTe YueOHUKa)




TemaTuyeckoe MIaHUPOBAHUE MaTepuaia B 9 kiacce
«OO01IMe 3aKOHOMEPHOCTH JKU3HI

Yactp 1. O01ue 3aKOHOMEPHOCTH KU3HH
Yactp 2. 3aKkOHOMEPHOCTH JKHU3HU Ha KJIETOYHOM ypoBHE HacTh 3. 3aKOHOMEPHOCTH KU3HU Ha OPTaHU3MEHHOM YpPOBHE
Yactp 4. 3aKOHOMEPHOCTH MPOUCXOXKICHUS U pa3BUTHSA XU3HU Ha 3emiedacTs 5. 3aKOHOMEPHOCTH B3aMMOOTHOILIEHUH OpraHU3MOB U CPEbI

MpodosxeHue

OCHOBHBIE BUABI AEATEILHOCTH

LeneBas ycraHoBKa Kon-Bo Hcnonb3oBa-aue
Ne ni/mn Tema Conepxanue 00yJaroNIMXCsl Ha YPOKE/BHEYPOUHOM
ypoKa 4acoB obopyno
3aHATUU
BaHUE
1 . 3aKOHOMEPHOCTH KM3HHU Ha KJIeTOYHOM ypoBHe (10 1)
1 |MHoroo6pa3ue kierok (O0o0IIeHne panee u3y- M3yunTh MHOTOOOpa3ue 1 MUKpOCKOT
“CHHOI'0 MaTepuraia. KJIETOK SYyKapuoTH OmnpenensaTs OTINIUTENbHBIC TIPU3HAKH L1 poBoIi,

MHuoroobpasne THIIOB
KIICTOK:
CBOOOIHOKUBY-IITHE U
00pa3ylone TKaHH!,
[IPOKAPUOTHI, DYKAPUOTHI.
Ponb y4EHBIX B U3yUCHHH
KIICTKH.

Vlabopamopnas paboma Ne
1 «MHoroobpazue
KIJICTOKDYKAPHOT.
CpaBHEHHE PACTUTEIBHBIX
1 YKABOTHBIX KIICTOKY

BBISIBUTE OCOOEHHOCTD
WX CTPOCHHSI pa3HBIX
11apCTB

KJIETOK IIPOKAPHUOT U 3YKapuorT.
TIpuBOAUTE IPUMEPHI
OpPraHU3MOBIIPOKapUOT U 9YKapHOT.
XapaKkTepu30BaTh CyIIECTBEHHBIE
[IPU3HAKU JKU3HEESTEIbHOCTH
CBO-00IHOXUBYILEH KJIETKH U KIETKH,
BXOJIEH B cocTaB TKaHU. Ha3bBaTh
MMEHA YUEHBIX, TOJIOKUBIINX HAYaJIO
M3y4eHnIo KieTku. CpaBHUBATH
CTPOEHHE PACTUTENBHBIX U KUBOTHBIX
KJIETOK.

DUKCHPOBATH Pe3yabTaThl HAOMIOACHUN
1 J1eN1aTh BBHIBOBI.

Cobmronath mpasmiia paboThI B KaOH-
HeTe, o0palleHusl ¢ 1a00paTOPHBIM

000pyTOBaHUEM

MUKpOITperna-pat
bI.




MpodosxeHue

OCHOBHBIE BUABI J€ITEILHOCTH

IleneBas ycraHoBKa Kon-Bo
Ne n/m Tema Conepxxanue 00yJaroNMXcsl Ha YPOKE/BHEYPOUHOM
Ypoka JacoB A — Ucnonws3oBa-Hue
obopyioBaHuE
2  [Xumuueckue M3yunTh XMMUYECKHIA 1 Pa3nuuath U Ha3bIBATh OCHOBHBIE Mukpockon
BeLe-CTBA B KIICTKE  (O6o0IIeHNe paHee H3y- COCTaB y Pa3HbIX THUIIOB HEOPraHUYECKUE U OPTaHUYECKUE Be-  [[IU(POBOH,
UEHHOTO MaTepHaJIa. KJICTOK. [I[eCTBa KJICTKH. nabopaTtopHoe
OcoO0EeHHOCTH XUMHUe- OO0BSCHATH (YHKIIMH BOJIbI, MUHE- 00OpyIOBaHUE
CKOTO COCTaBa KUBOI paJbHBIX BEIIECTB, OCIKOB, YITIEBOJOB, (10 U3YICHHUIO
KJIETKH U €0 CXOJCTBO Y JTUTIFIOB M HYKJIEMHOBBIX KHCIIOT B XMMHYECKOr0
pa3HbIX TUIIOB KJIETOK. KJICTKCE. COCTaBa KJICTOK
Heopranudeckue u op- CpaBHUBATH XUMAYECKUH COCTaB KIETOK
raHMYeCcKUe BEIeCTBa PKUBBIX OPTaHU3MOB U TEIT HEXKUBOM
xietkn. ConepkaHre BOJIBI, [IPUPOABI, ACTATh BHIBOIBI
MUHEpaIbHBIX COJEH,
YIIIE€BO0B, JTUITH/IOB,
0ENTKOB B KJIETKE U
opranusme. Ux GyHKITUUB
PKU3HEIEATEIbHOCTH
KIIETKH
3 |CrpoeHHE KICTKH CTpyKTypHBIE YacTH M3yanTh (hyHKITHH Op- 1 [{rdporoii
KJIETKU: MeMOpaHa, SiApo, ([TAaHOWIOB KJIETOK, BBI- MHUKPOCKOII
[MTOIIa3Ma C Opra- SIBUTH UX OTJIMYATENb- Pa3nnyaTh OCHOBHBIC 9aCTH KIIETKU. UTOTOBBIEMH-

HOW/IAMH ¥ BKIFOYCHHUSIMH.
OpraHouisl KIETKH U UX
dhyaxn MemOpaHHbIE T
HeMeMOpaHHbIC
OpraHOWIEI,
OTJINYUTEIBHBIE 0COOCH-
HOCTH MX CTPOCHHUS

hyHKIIH

HBEIE OCOOEHHOCTH.

HazbiBaTh 1 00BSICHATH CYLIECTBEHHBIE
PU3HAKU BCEX YaCTEH KIIETKH.
CpaBHUBaTH OCOOEHHOCTH KIIETOK
[pacTeHUH U )KUBOTHBIX BbIaensaTes u
Ha3bIBATh CYLIECTBEHHbIC IPU3HAKU
CTPOEHHSI OPTaHOUIOB.

PaszniuaTh OpraHouabl KIETKH Ha pH-
CyHKe y4eOHHKa.

OOBSCHATH GYHKIUH OTAEIBHBIX Op-
TaHOMJIOB B )KM3HENEATEILHOCTU

[PACTUTENBHON U )KUBOTHOM KJIETOK

Kporpernapa- Thl




lMpodosxeHue

OCHOBHEBIE BUIBI CATCIbHOCTH

Llenesast ycranoBka Kon-Bo Ucnonb3oBa-uue
Ne n/mt Tema Conepxxanue 00yYaroIMXCsl Ha yPOKe/BHEYPOUHOM
ypoKa 4acoB obopyno
3aHSATUH

BaHHE

4  |Pa3MHOXXCHHE KJIIETKH M3y4nTh 5KU3HEHHBIN 1 L{uposoii

1 €€ JKU3HEHHBIN UK LIUKJI COMaTHYECKOIN XapakTepu30BaTh 3HAUECHUE Pa3- MHUKPOCKOII
PasmHOXKEHHE KIETKH [JIETKHA Ha IIPUMEPE MHOYEHUSI KIJIETKH. UTOTOBBICMU-

MyTEM JIeIIeHHs] — o0IIee
CBOMCTBO KJIETOK
OJHOKJICTOYHBIX U
MHOTI'OKJICTOYHBIX Opra-
Hu3MoB. Kierounoe ne-
TIeHNE YITPOKAPUOT —
TeNeHne KJIeTKA HaIBOE.
/lenenue KIeTKu y ayKa-
puoT. Muto3. ®a3sl Mu-
T03a. JKU3HEHHBIN ITUKI
KJICTKH: HHTEepdaza, MAUTO3.
Paznenenue k1eTo4yHOro
COJIEPKUMOT'0 Ha JIBE
TOYepHUE KIETKH.
Vlabopamopnas paboma No
2 «PaccMaTpuBaHUE MH-
KpOIIpernapaToB ¢ Jeis
[IIMIICST KIIETKaAMI

eNSAIIXCS KIETOK
KOpEILKa JIyKa

CpaBHHBATh JICTICHUE KIIETKHA TPOKAPHOT,
1 OYKapuoT, ACI1aTb BIBOAbBI HA OCHOBE
CpaBHEHUS.

OHpeI[eHHTB IIOHATHUA «MHUTO3» U
KIIETOYHBIN UK. DUKCUPOBATH
[pe3yNIbTaTHl HAOMIOACHUH, (hOpMYITH-
PpOBAaTh BBIBOJAKI.

Cobmronats mpasmiia paboThl B KaOH-
HeTe, 00pamieHus ¢ J1abopaTopHBIM
000OpyI0BaHNEM

OOBACHATH MEXaHU3M PacIpeIeIICHH
HACIIEICTBEHHOT'O MaTepraia Mex Iy
NIBYMSI IOUEPHUMH KIICTKAMH Y
POKAPUOT U DYKAPHOT.

Ha3zpiBaTh 1 XapakTepru30BaTh CTaIUN
KJICTOYHOT'O ITHKIIA.

HabmnronaTh v ONMUCHIBATH JCTSIIHECS
KJICTKU TI0 TOTOBBIM MUKPOIpErnapaTam.

Kporipernapa- Tbl

2 . 3aKOHOMEPHOCTH >KU3HU HA OPTaHU3MEHHOM Y

)oBHE (17 1)

bakTepun 1 BUPYCHI

PazrooOpasue hopm
OpraHN3MOB: OTHOKIIE-
TOYHBIE, MHOTOKJIETOYHBIE
1 HEKJICTOYHBIE.
bakTepruu KaKk OHOKIIe-
TOYHBIE JI0SiIEPHBIE Op-
raHn3Mbl. Bupycer kak
HekyieTouHas popma
KU3HA. OTIMYUTENbHBIE

M3yuuTh CyLIECTBEHHbIE
MPU3HAKN OaKTEpHid,
[MaHOOAKTEPUI 1
BUPYCOB

1

BBIIesITh CylecTBEHHBIE TPU3HAKH
OaxTepuil, MMaHoOaKTEepUii U BUPYCOB.
OOBSACHATH (Ha KOHKPETHBIX IPUMeEpax)
CTpOCHUE U 3HaYeHHEe OaKTepHi,
[I1aHOOAKTEPHU 1 BUPYCOB.
PaccmaTpuBaTh U OOBSICHATB TI0 PH-
CYHKY y4eOHHKa IpoLecc

L{ncbpoBoit
MUKPOCKOI U
FOTOBBIC MH-
Kporpernapa- Thl
OaxTepwuii,
nabopaTtopHoe
000pyIOBaHUE
it pukcanuy u




MpodosxeHue

Ne /i LleneBas ycraHOBKa Kon-Bo OCHOBHEBIE BUJBI JEITENLHOCTH
Tema ConepxxaHue ypoKa 4acoB 00yJaroIMXCsl Ha yPOKE/BHEYPOUHOM Henonb3osa-nue
3aHSATHH obopyzo
BaHHE
0COOCHHOCTH OaKTepHil 1 OKpaIINBaHUsI
BUPYCOB. 3HaueHUe POHHKHOBEHUS BUPYCA B KIETKY H ero |[OAKTEPHit 110
0akTepuii ¥ BUPYCOB B Da3MHOKEHHUS. ['pamy
[IPUpOJIe [TpuBOIUTH TpUMEPHI 3a00JIEBAHUIA,
BBHI3BIBAEMBIX OAKTEPHSIMH U BUPYCaMH
6 |PacTuTenbHBIN Opra- YrayouTs 1 000011aTh 1 Brigensats u 06001maTh cyrectBennbie  [{udpopoit
HU3M 1 €r0 0CO0CH-  [aBHbIe CBOiicTBA pac-  |[CYIECTBEHHBIE IPH- [PU3HAKW PACTEHHI U PACTUTEIBHOH  [MHUKPOCKOI M
HOCTH TeHuiT: aBTOTPOHOCTh,  [3HAKH PACTCHUH 1 KJICTKU. rOTOBBIC MH-
HECITOCOOHOCTh K aKTUB-  |[PACTUTEIBHOM KIIETKH. XapakTepu3oBaTh OCOOEHHOCTH MPO-  [KpoIpenapa- Thl,
HOMY ITE€pEIBIKEHUIO, [1ECCOB JKU3HEEATEIBHOCTH PacTeHHid: [TabopaTopHOE
pa3MelieHne OCHOBHBIX MUTaHWS, JbIXaHNsA, (POTOCHHTESA, 000pyZOBaHHE
yacTell — KOpHS U modera Pa3sMHOXKEHHUS. TUISL TIPUTO-
— B JIByX Pa3HbBIX cpenax. CpaBHMBaTh 3HaYEHUE [10JIOBOT'O U TOBIICHHS
OcobeHHoCcTH 0eCIoI0ro cnoco00B pa3sMHOKEHHS BPEMEHHBIX
PACTUTEIbHOM KJIETKH: [pacTeHU, 1ejaTh BHIBOJBI HA OCHOBE  [MUKpoOIpena
[IPUHAIKHOCTH K 3Y- CpaBHEHHS. -pa-ToB
KapuoTaM, HaJIIane Kire- OOBSICHATD POJIb Pa3IMYHBIX PACTEHHUH B
TOYHOW CTEHKH, IIACTUI U PKU3HU YeJIOBEKa.
KPYITHBIX BaKyOJIeH. [IpuBOIUTH IPUMEPHI UCTIONB30BAHUS
Crioco0bI pa3sMHOKEHUS YEeTIOBEKOM Pa3HBIX CIIOCOOOB
[pacTEHUI: MOJIOBOE U pa3MHOKEHMS paCTEHUH B XO35IICTBE U B
Oecrionoe. OcoOeHHOCTH MPUPOJIE
[TOJIOBOT'O Pa3MHOXKEHHSI.
Tunsl 6ecrionoro pas-
MHO)XEHHS: BEr€TaTHBHOE,
CriOpamH, JeJIeHH
€M KJIETKU HaJBOE
7  |lapctBo rpuboOB. r 1 .
. PHUOBL, KX CXOACTBO C JlaTb XapaKTepUCTUKY Brinensate u xapaktepuszoBath cyme-  (L{udpooit
NpYrUMH SyKapuoTHYe- CYLLECTBEHHBIX TPH- CTBEHHBIE IPU3HAKH CTPOCHUS U MHUKPOCKOII
CKUMH OpTaHU3MaMyd —  [3HAKOB CTPOCHUS U [POLIECCOB JKU3HEAEATEIbHOCTH MTOTOBBIC




lMpodosxeHue

OCHOBHEBIE BUJBI ACATCIBHOCTHU

Ne n/mt Tema Conepxanue Henepas yerariopia Kon-s0 00y4aroIMXCsl Ha yPOKE/BHEYPOUHOM Henonb30Ba-rue
ypoka 4acoB QAT oGopyo
BaHUC
MPOLIECCOB KU3HEe- rpuOOB U JIMIIAHHUKOB HA KOHKPETHBIX |[MUKpOIpena-
[PACTEHUSIMU U KUBOTHBIMU ITCIIBHOCTH rpuboB 1 [IpuMepax. paTel TpuOOB,
— M OTJIMYHE OT HHX. JTHIIaHHHKOB CpaBHHMBATh CTPOEHHE IPUOOB CO repOapHbIi
Crierupuyeckre CBoMcTBa CTPOEHUEM PACTEHUM, ) KUBOTHBIX U MaTepHuall
rpuboB. MHOroo6pasue u NTUIITAaHHUKOB, J1€71aTh BHIBOJIBI. rpuOOB U JIK-
3HaueHHE rPrUOOB: XapakTepu30BaTh 3HAYEHUE TPUOOB U |[IIAMHUKOB
[JICCHEBBIX, IIIISITIOYHBIX, NMUIIAHHAKOB JUTS IPUPOJIBI U YeNIOBEKa.
rapasuThyeckux. JIu- OTMeuaTh OMACHOCTh SIOBUTHIX IPUOOB
[IAHHUKK KaK 0COObIe 1 He0OXOIMMOCTh 3HAHUS TIpaBUiI cOopa
CUMOHOTHYECKHE opra- TpuOOB B MPHUPOJIE
HU3MBI; ©X MHOI000pa
31e U 3HAUEHUE
8 [KuBOTHBIN OpraHn3M BoeiaenuTs 1 00001ITHTH 1 Brigensats u 000011aTh CylecTBEHHbIE |BIa>kHbIe
1 er0 0COOCHHOCTH CYII[ECTBEHHBIE MPU3HAKU CTPOEHUS U MPOIIECCOB MpernapaTsl
OCOGEHHOCTH MPU3HAKU CTPOCHUS 1 PKU3HEIEATEIbHOCTH KUBOTHBIX. PKUBOTHBIX
YKHBOTHBIXOPTaHH3MOB: MPOIIECCOB KU3HEE- HaGmroaTe 1 ONMHMCHIBATh MMOBEIEHUE  [PAa3IMIHBIX
[IPHHAI-TEKHOCTD K SSTEIIbHOCTH KUBOTHBIX PKUBOTHBIX. THTIOB
SyKapUOTaM, HaspiBaTh KOHKpPETHBIE PUMEPHI
rerepoTpohHOCTD, Pa3IMYHBIX TUKAX )KUBOTHBIX M HaW-

CIIOCOOHOCTH K aKTUBHO-MY
[epeaBIKEeHNIO, 3a- 60Ta 0
[IOTOMCTBE, IOCTPOIKa
pKuHIL (THE3T, HOP).
JlermeHne JKUBOTHBIX I10
crroco0aM TOOBIBaHUS
[TV PACTUTEILHOSTHEIE,
XUIIHBIE, Tapa3UTHIECKUE,
[1aTaJIBIIMKH, BCESTHBIC

OoJiee pacripoCTpaHEHHBIX TOMAIIHUX
PKUBOTHBIX.

OOBSCHATD POJIb PA3IUYHBIX )KUBOTHBIX
B )KHM3HHU YEJIOBEKA. XapaKTepHU30BaTh
CII0COOBI MUTaHUS, PACCENICHUS,
nepeKMBaHMUSI HEOJIArONpUsATHBIX
YCIIOBUM U MMOCTPOUKHU HKUJIHILL
PKUBOTHBIMU

5 . 3aKOHOMEPHOCTH B3aMMOOTHOLLICHUH OpraHu3MoB H cpensl (15 1)




9  |VcnoBus xxu3HU Cpezbl su3En aTh XapaKTepUCTHKY 1 Briaensats u xapaktepu3oBath cymie-  |Lludposas
Ha3emie OpraHH3-MOB Ha 3emie: OCHOBHBIM CpEaM CTBEHHBIC MIPU3HAKH CPEJl )KU3HU Ha abopaTopus 1o
BOJIHAS, HA3EMHO PKM3HU 3emiie. DKOJIOTHH
BO3/YIIIHAS,
Ne 1/ Llenesas ycTaHOBKa Kon-8o OCHOBHBIE BUJIBI JIEITEIHHOCTH -
CIIOJIb30Ba-HUE
Tema Conepxxanue ypoKa 4acoB 00yJaroIMXCsl Ha yPOKe/BHEYPOUHOM
obopyno
3aHATUU
BaHUE
[10YBCHHAs, OpraHn3- Ha3piBaTh XapaKTepHbIE TPU3HAKU (maTIHK MyT-
MEHHas1. Y CJIOBUS OpPraHU3MOB — O0HMTaTeNel ATUX cpex  |[HOCTH, BJIAXK-
PKU3HUOPTaHNU3MOB B YKA3HU. HocTH, pH, yr-

[Pa3HBIX Cpeaax.

JKonoruueckue HaKkTophl:

AOMOTHYECKHUE,
OMOTHYECKHE U

AHTPOIIOI'CHHBIC

XapaKkTepu30BaTh 4epThI IPUCIOCO0-
JIEHHOCTH OPTaHU3MOB K CPEZie NX
0OUTaHUS.

Pacrnio3HaBaTh U XapaKkTepHU30BaTh

PKONIOrHYecKre (PaKTOPHI CPEIIbI

TIEKHCIIOTO Ta
32 M KHUCJIOPO/IA)




10

DKOJIOTrHYECKue
mpoOieMsl B OHO-
chepe. Oxpana
MIPUPOJIBI

BEISIBUTE OCHOBHEIC
OKOJIOTHYCCKHEC

O6001eHue panee u3y-
YyeHHoro marepuania. Ot-
HOILICHUE YETOBeKa K
IIPUPOJE B UCTOPUHU Ue-
noBedecTBa. [Ipobiemsbl
Ourocdephl: UCTOIIECHHE
IIPUPOIHBIX PECYPCOB,
3arpsi3HEHHe, COKpare-
HUE OHOJIOTHYECKOTO
pa3HooOpa3us. Pemienue
9KOJIOTHYECKHX MPOOIIEM
ouochepsr:
palMoHaIbHOE UCTIONb-
30BaHHE PECYPCOB,
OXpaHa MPUPOJIbI, BCe-
o0111e€ IKOTIOTHIECKOe

IIpoBecTu oLEHKY
KayecTBa OKpYKaro-
el cpeapl.

o0Opa3oBaHUE HACEIICHMS.

Jlabopamopuas paboma
No 6

«OneHka xayecTBa
OKpYyXarolei cpeapn»

npobIeMbl OMOChEepBI.

1 BoiaensaTh u XapaKTepu30BaTh MPUYHUHBI
JKOJIOTMYECKUX TIPobiieM B buocdepe.
[Tporuo3upoBaTh MOCHENCTBUS
HCTOLIEHUS IPUPOAHBIX PECYPCOB U
COKpAIICHUS OMOJIOIHYECKOTO
pa3Hoo0Opasusi.

OO6cyx1aTh Ha KOHKPETHBIX MTpUMepax
JKOJIOTHYECKHE TTPOOJIEMBI CBOETO
peruoHa u OMocqepsl B LIEIOM.
AprymMeHTHpoBaTh
HEOOXOIMMOCTB3aIINTH OKPYKaroIIen
Cpenbl, COOJTIOICHHUSI TIPABHIT
OTHOILIEHUS K )KUBOU M HEXUBOU
npupoze. BeISBIATE U OLIECHUBATH
CTCIICHD 3arpA3HCHUA HOMCH.IeHHﬁ.
OuKCHPOBaTh PE3yNbTATHI HAOIOIe-
HUI U JIeNaTh BHIBOIBI.

Coburonath mpaBuiia paboTsl B Kabu-
HeTe, oOparieHus ¢ 1abopaTopHBIM
00opyIoBaHTEM

lpodosikeHue

Hudposas
nabopatopus 1mo

9KOJIOTUHU
(TaT4MK BIAXK-
HOCTH, yTJie-
KHCJIOTO Tra3a u
KHCIIOPO/IA)
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