MKY «¥Ympasienue o6pa3oBaHus HCIIOJIHUTEIBHOTO KomuTeTa 3MP PT)
MBOVY «Anekcanapo-Cnobonackas OOL»

«IIpunarox: «YTBEPXIAIO»:
Ha nenarornueckom coBete Hupexkrop MBOY «aAn.Cnoboxckas OOLL»
IIporoxkosr Ne 3aMHCKOTO MYHUIUITATBLHOTO paiiona PT
Or« _ » 2024r. 3aiiuea P.O.
[Ipuka3 Ne OT« __ » 2024.
IIpoexr
JononuuTenpHOM 0011e00pa3oBaTeIbHOM
[Iporpammsl

«Mup moa MEUKPOCKOIIOM)
(c ucnonp3oBannem obdopynoBanus «Touka Poctay)

Hampasnenue: ecTecTBEeHHOHAYYHOE
Bo3spact: 12-15 ner

Cpok peanuzanuu: 1 ron

CocraBUTEb:

JleontbeBa Haranbst BnagumupoBHa
[Tegaror mOMOJHUTEIHLHOTO 0OPA30BAHUS

C. Auekcanaposckas Ciaodona



Nudopmannonnas kapta o6pa3oBaTe/ibHONH NPOrpaMMbl

1. OO0pazoBarenpHas OpraHu3anus MBOY «An.Cnoboxackast OOIL»
2. [TonHOE Ha3BaHME NPOrpaMMBbI «Mup 11oJ MUKpPOCKOIIOM»
3. HamnpaBieHHOCTB ITporpamMmel EcTecTBeHHOHay4Has
4. CBeznieHuns 0 pa3paboTIUKAX
4.1 OUO, nomKHOCTD JleontbeBa Haranbs BnagumupoBHa nienaror
JIOTIOJTHUTEIIbHOTO 00pa3oBaHus
o. CBezieHHs 0 IPOTpaMMe:
5.1 Cpok peanuzanuu 1 rox
5.2 | Bo3pact obyuarommxcs 12-15 ner
5.3 | XapakTepucTuka mporpamMMmBbl:
- THII IPOTPaMMBI JOTIOTHUTENIbHAs 00111e00pa3oBaTeIbHAS
nporpamMma
- BUJI [IPOrPaMMBbI oO11epa3BUBaroIas
- IPUHIIUT TPOEKTUPOBAHUS pa3HOypOBHEBAas
MIPOTPaMMBI
- popma opraHuzaluy COAEPKAHUSA U | MOAYJIbHAs
y4eOHOT0 mpoliecca
5.4 [lenp mporpaMmsbl Opraau3zanusi 0n0-3K0JIOTHIECKH
OPUEHTHPOBAHHOM JEATEIILHOCTH
HIKOJIbHUKOB.
5.5 O6pazoBarenabHbIC MOTYIH (B ba3oBslit ypoBeHB
COOTBETCTBUU C YPOBHSMH CIIOKHOCTH
CoJiepKaHUs U MaTepuana
MIPOTPaMMBI)
6. ®opmbl 1 MeTOBI 00pazoBaTenbHON | TeopeTHueckue U MPaKTUUYECKUe 3aHIATUs
JeATeNbHOCTH
7. ®opMbl MOHUTOPUHTA [TpoexTsl, OyKIIeTHI, INCTOBKH, KOHKYPCHI,
pe3yabTaTUBHOCTU aKI1H
8. PesynpTar peanuzanuu nporpamMmbl Ocy1iecTBieHne NPUPOAOOXPAHHBIX PadOT,
y4JacTHe B KOHKYPCax, aKLUAX, HAydHO-
UCCIIEI0BATENbCKUX KOHPEPEHIIUSX.
Co3naHue npoeKToB, Pe3eHTaluH,
OYKJIETOB, JIUCTOBOK.
9. Jlata yTBep>AEHUS U MOCIeaHeN
KOPPEKTHUPOBKHU NPOrPaMMBbl
10. PenenzeHTrl




CrpyKTypa 10N0THUTEILHOIH 00111e00pa3oBaTeIbHOM 001epa3BUBaKOLIEH

NPOrpamMMbIl

TUTYNnbHBIN TUCT
1. KoMmiekc 0CHOBHBIX XapaKTEePUCTUK NMPOTrpamMm
[TosicuutenpHas 3anucka (001Ias XxapakTePUCTHKA TPOTPAMMBI ).

Ienp m 3a1aun nporpaMmsbl

N

Coneprkanue mporpaMMbl: Y4eOHBIN I1J1aH, COJIep KaHne Y4eOHOro TIaHa

[Inanupyemsble pe3ynbTarbl

—
N o0

2. Komiuiexke opranu3anoHHO-MeIAroru4ecKmx ycJI0BH il
@opMBbI aTTeCTALKU

14

OneHouyHble MaTepUabl

YenoBus peanuzanuy IporpaMMsl (MaTepuantbHO-TEXHUYECKOE 00eCieueHue)
Metoaudeckne Marepuasl

16

Pabouast mporpamMmma BociuTaHus

17
19

KanennapHslii 1aH BoCIUTaTENbHON pabOTHI

23

Kanennapusiii yueOHbIl Tpaduk

24

Cnmcok nureparypsl




1. Komiiekc 0CHOBHBIX XapaKTepPHUCTHK MPOrpaMM

MosicHuTeNnbHas 3anUcKa (0011asi XapAKTEPUCTHKA MPOrPaMMBbI)
JlononHuTenbHas 00meoOpa3zoBarenbHas oOmepa3BuBamomas nporpaMma «Mup 1mox
MHUKPOCKOIIOM» COCTaBJICHA Ha OCHOBE CIICAYIOINX HOPMAaTHBHBIX TOKYMEHTOB:

e @enepanbublii 3ak0H Poccuiickoit deneparmu ot 29 nexabps 2012 r. Ne 273-03 "O6
oOpazoBanun B Poccuiickoit @enepanumny» (nanee — O3 Ne 273);

e Vka3 [Ipesunenta P® ot 7 masg 2012 r. Ne 599 "O mepax no peanuzanuu rocy1apcTBEHHON
MIOJINTUKU B 00J1aCTH 00pa30BaHus U HAyKu'";

e @enepanbHas I1eneBas mMporpaMma pasButus oOpazoanus Ha 2018 -2025 roxer (oT 26
nexaopst 2017r.Ne 1642);

e C(Crparerust pa3BuTus Bocnutanuss B PO (2015-2025) (yrB. Pacnopsokenunem
[IpaBurensctBa PO ot 29 mas 2015 1. Ne 996-p);

e KoHuenuus pa3BUTHS JOTOJHUTEIBLHOTO oOpa3oBaHus jaered (ot 4 ceHTsaOps 2014r. Ne
1726-p);
e [lopsgok opraHu3aud U OCYHIECTBIEHHS OOpa30BaTEIbHOM  JEATENBHOCTH IO

JOTIOTHUTEbHBIM 0011e00pa3oBarenbHbiM mporpammam (IIpukaz MunoOpuayku PO or
29.08.2013 r. N 1008);

e [lucemo MunoOpnayku P® ot 18.11.2015 Ne 09-3242 «O nHampaBlieHUU PEKOMEHIAIUII»
(BMecte Mertonuyeckre pEeKOMEHJALUUMU 1O  MPOEKTUPOBAHUIO  JOMOJHUTEIbHBIX
o011epa3BUBAIOLINX TPOTPaMM );

e (OcHoBHOI1 0Opa3oBarensHOM porpaMmbl MBOY «Anekcanapo-Cnoboackas OOILy,

e [lonoxeHUs O CTPYKType, MOPSAAKE pa3pabOTKH W YTBEPXKJICHUS pabOYMx MporpamMm B
MBOY «An.Cnoboxackass OOILLy

e  VueOusbiil uian MBOY «An.Crno6oackas OOIL» na 2024 — 2025 y4eOHbIN TO/I.

Hanpagnennocms npozpammpl: €CTeCTBEHHOHAyYHas!.

Cmeneny agmopcmea’ MOIU(PULIIPOBAHHAS.

Hogu3na riporpaMMbl 3aKJIFOYAETCS B HEIOCTATKE AHAIOIOB JAHHOW IPOrpaMMbl B CUCTEME
JOIIOJIHUTEIBHOTO 00pa3zoBanus Aereil. [loaTtoMy HacTosIIas mporpaMMa Npu3BaHa yCTPaHUTh
IIPOTHUBOPEUUE MEXY aKTyaJIbHOCTHIO U BOCTPEOOBAHHOCTHIO JAHHOTO aCHEeKTa
OMO0JIOTNYECKOTr0 00pa30BaHMs U OTCYTCTBHEM BO3MOXHOCTH Ul 3aMHTEPECOBAHHBIX B TAKOM
00pa30BaHUM LIKOJBHUKOB IPUOOPECTH CUCTEMATU3UPOBAHHBIE HABBIKU PAaOOTHI C
MHUKPOCKOTIOM JUIsl U3y4eHHUs] MUKPOMHUpA.

Oco0eHHOCTH NMpoOrpamMmbl. V3ydeHue MUKPOCKOIMYECKUX OPraHU3MOB HEBO3MOXKHO 0e3
MHUKpPOCKOIIa, a padoTa ¢ HUM BCerza BbI3bIBae€T 0coObl MHTEepec. biarogaps ncnoiab30BaHUIO
JAHHBIX TEXHOJIOTUH OOydJaroluecs: UMEKT BO3MOXHOCTh HE TOJBKO HaOm0IaTh OOBEKTHI
KUBOW MPUPOJIBI, HO U 3alMChIBATh BUJIEO, HAOII0AaTh UKIBI pa3BUTHA. VcciienoBaHue )KUBBIX
OOBEKTOB Ha 3aHATHUAX, IIOCTAHOBKA C HUMH OIBITOB AKTUBU3UPYIOT IO3HABATEIbHYIO
JeATeNbHOCTh JeTel, pa3BHBAIOT AKCIIEPUMEHTAIbHbIE YMEHHS M HaBBIKM, YTIyOJSIOT CBS3b
TEOPHUH C MPAKTUKOM, MOMOT'YT y4yalllUMCsl OIPEAETUTHCS ¢ BBIOOpOM npodeccuu. Menbyaiinme
NPEJCTaBUTEIN HKUBOTO MHUpa OaKkTepuM, HU3IIME TpUObI, MNpocTeHline KHUBOTHBIE H
OJTHOKJICTOYHBIE PACTEHHUs] H3Y4YalOTCSl B IIKOJBHOM Kypce Ha NpPOTSDKEHHMM HEeOOJBIIOro
KOJIMYECTBA Y4EOHBIX YAcOB, MOATOMY 3aHATHUS MO3BOJIAT YIIIYOUTh 3HAHMS OOYy4aroUIUXCS IO
JAHHBIM pa3zenaM OHOJIOTUU Ha SKCIIEPUMEHTAIbHOM YPOBHE.

AKmyanvHocme RpOZpammpl COCTOUT B TOM, YTOOBI:

J BO-TIEPBBIX, TEM, YTO COBPEMEHHBIN 3KOJIOTUYECKH U OMOJIOTMUYECKH IPAMOTHBIN UeIOBEK
HE MOXKET HEe yMeThb paboTaTh ¢ MHMKpPOCKOIIOM M HE HMETh JOJDKHOTO MPEACTaBJICHUS O
MUKPOMMUPE;



J BO-BTOPBIX, BOCTPEOOBAHHOCTHIO y CTYACHTOB OMOJIOIMUYECKHX crieruansHocTeii BY30B,
TEXHUKYMOB U aKaJeMHl HABBIKOB pa0OThI ¢ MUKPOCKOIIOM;

o B-TPEThHX, MHOTOYHMCICHHBIMH OTKPBITUSMU, CICIaHHBIMHU Ojaromapsi MpUMEHEHHUIO
MHUKpPOCKOTIa, B OOJIACTH MHUKPOOWOJIOTUH, TEHETUKU, OHOMHXEeHepuu (KIOHUPOBAHHE U
CO37aHHE TCHETHYECKH MOJU(DHIIMPOBAHHBIX OPraHU3MOB, pacmm(poBKa TeHOMa YelOBEKa U
T.IL.).

OmauyumensvHnovle 0COOEHHOCMU NPOZPAMMDBL .

BoBinedb MIKOJIEHUKOB B TPOIECC TIO3HAHMS KUBOW MPHUPOJIBI, 3aCTABUTh HX 3aJyMaThCsl O
TOHKHX B3aWMOOTHOIIICHUSX BHYTPU OHOIIEHO30B, HAy4YUTh BBICKA3bIBATh CBOU MBICIH U
OTCTamBaTh MX - 3TO OCHOBAa OPraHU3ALMH OHOJOTMYECKOTO KpPY)KKa, T.K. OHOIOTHYECKOe
oOpa3oBanue (GopMHUpyeT y MOIPACTAIONIETO MOKOJEHUS MOHUMAHKE XU3HU KaK BeTHMYalIIcH
[EHHOCTH.

Aopecam:

— TIporpamma aJjpecoBaHa ydanmcs B Bo3pacte 11-15 ner;
— yuebHas rpynmna coctout u3 12-15 obydaronuxcs;
— TIPEIOJIaraeMblid COCTAB TPYIIIBI: YYaIIHecs: OJJHOTO BO3PacTa.

Obvem npozpammol

OOmiee KOJMYECTBO YYEOHBIX YacOB, 3aIUIAHMPOBAHHBIX Ha BECh MEPUON OOydYCHHS,
HEO0OXOUMBIX JUIsl OCBOCHHSI IIPOTPAMMBI COCTABIISIET 72 Yaca.

Dopmbl u perxrcum 3anamuil:

— ¢opma oOyuenns — ounas (3akoH Ne 273-D3, ro1. 2, cT. 17);

— (OpMBI OpraHu3aIuy 00Pa30BaTEILHOM NESITEILHOCTH — TPYITIIOBEIC, ITO 3BEHBSIM,
WHIMBUyaJIbHBIC.

— pe:KuM 3aHATHI: 2 pa3za B HeJeNo 1o 1 yacy, 72 Jaca B roj.

ILlenwv npozpammer’. pacuiupeHre Kpyro3opa o0y4Jarommxcsi 0 MeIbYalilIuX IpeaCcTaBUTENIX
KUBOTO MHpa B IIPOLECCE BBINOJHEHUS TEOPETUKO-IKCIEPUMEHTAIbHBIX 3aJlaHUM.

3aoauu:

Oopazosamenvnvie:

1. (hopMHUpOBaTh HAYYHOE MUPOBO33PEHUSI U KYJIbTYPbl HHTEIUIEKTYAIbHOTO TPYAA;

2. MMO3HAKOMUTH C UCTOPUEH pa3BUTUS MUKPOOHOJIOTHH;

3. M3y4yaTh CTPOEHUS Ha KIETOYHOM YpPOBHE TMpPEACTAaBUTENCH pa3IMYHBIX ApPCTB:
OakTepuil, pacTeHHi, KUBOTHBIX U T'PUOOB; OOyYEHUE H3TOTOBJICHUIO KYIbTYpP OJHOKICTOYHBIX
OpraHU3MOB.

Memonpeomemnmnuie:

1. pa3BHUBaTh UHTEPEC K OMOJIOTUU, OUOIOTHYECKOMY IKCIIEPUMEHTY;

2. (dhopMUpOBaTh MPAKTUYECKUE HABBIKUA PA0OTHI CO CBETOBBIM MUKPOCKOIIOM U LU(PPOBBHIM
nabopaTopHBIM 000PYI0OBAHUEM;

3. ¢bopMUpOBaTh HABBIKM HaNUCaHUS NHUCBMEHHBIX pabOT: COOOIIEeHUH, JOKJIAI0B,

UCCIIeIOBATENIbCKUX paboT; pa3BUTHE MHAUBUIyaIbHBIX CIIOCOOHOCTEH 00yJaromuXxcs.
Juunocmmuouie:

1. BOCIIUTBHIBATh YMEHHUE BUIETH, YyBCTBOBATh, IOHUMATh, MPOSBIISIS CAMOCTOSATEIBHOCTD U
TBOPUYECKYIO aKTUBHOCTB;

2. (dhopMUPOBaTh KOMMYHUKATHBHYIO KYIbTYpPY, TEPIUMOCTb K UY:KOMY MHEHHIO, YMEHHE
paboTaTh B rpymie;

3. BOCIIUTBIBATh aKKYPaTHOCTh, YyBCTBO CAMOKOHTPOJIS, B3AMMOIIOMOIIIH.



YueOHO-TeMaTHYECKHUI IJIaH

No KoauuecTBo yacoB
n/n H /
auMeHOBaHHE Pa3/iesioB/ TeM TMpakTu
Bcero | Teopus
Ka
1. BBoaHoe 3ansATHE. BXOIHOWM KOHTPOJIB. 1 1
2. Wcropus otkpbiTus Mukpockona. [Ipaktuyeckas pabora 2 1 1
Nel «Mukpoopranusmsbl B Karuie BOJIbI.
2. «Qxcneaunus» neppas — «bakrepun» 6 5 1
3. «Qkcnenunus» BTopas» - «KMHOTO0Opas3ue, 3HaUCHUE 4 3 1
BOJIOPOCIICI»
4. «QKCTIeTUIHS» TPEThs — « MHUKOJIOTHS — HayKa O rprdax» 10 4 6
5. «Okcnenuuus» yerBeptas — «lIpocrenmme» 7 6 1
6. [IpomexxyTounas arrecramus 3a | 4 4
noytyroaue. « JKcreauus» nsaras — «Bupycen»
7. Tema 1. BemectBa u MaTepuaibl B HaIlIEM JIOME. 17 9 8
8. Tewma 2. ['eoxuMHuUecKHe MUKl B PUPOJIC: BEUHOE 9 4 5
JBUKEHHE XUMHUYECKHUX 2JIEMEHTOB Ha 3eMJie.
9. Tema 3. Xumus — Hayka dKCTIIEpUMEHTAIbHAS. 12 7 5
[Ipaktukym. [IpomexxyrouHas arrecranusi.
10 Hrorosoe 3anstue. IToropas arrecraiusi. 1 1
HUTOI'O 72 42 30




Coaeprxanue nporpaMmbl

Hcropusi oTKpBITHSI MUKPOCKOTIA.
«QKcTIeqUIMM» Kak (popMa HAydHOH eI TeTbHOCTH, MOJrOTOBKA K HUM.

«Ikcnenuums» neppasi — «bakrepum».

Bakrepuonorus. MHOrooOpasue OakTepuii, BRIpaXCHHOE B pasHOOoOpa3uu (opM, criocodax
MUTAHUSA, OTHOIICHHUS K KUCIIOPOTy, MecTaXx oOuTaHus. 3HaueHue OaKTepuil; 00JIe3HETBOPHBIE
Oakrepun. PaccMaTprBanue ceHHON MalOYKH, KHCJIOMOJIOUHBIX OakTepuii. BeipanBanue
OakTepuii; paccMaTpUBaHUE KOJIOHHUN Yepe3 KPhIIIKY Jamku [leTpu; onpeaeneHne mraMmmMoB
OakTepui, pa3BUBIINXCS Ha MUTATENBHOU cpene. CuHe-3eleHbie Bogopociu. Kto onn?

«Ikcneauums» Bropas» - «MHorooopasue, 3HaUeHHe BOAOPOCIECi».

Anbronorus. Mecta o6uTtanusi BOJopocieil, ux pazHooOpasue, 3HaueHue; KOCMUYECKUM
3KCIEPUMEHT. PaccMaTpuBaHKe BOJAOPOCIEH, B3SThIX CO CTEHKH aKBApUyMa, )KUBYILIMX HA KOPE
JIePEBBEB.

«IKcneauuus» TpeTbsi — «MHUKOJI0TUsI — HAYKA 0 TPUOax».

Muxkpockonuueckoe cTpoeHrne rpudoB. cTopust OTKpBITHS M 3HAUE€HUE TEHULIMIUINHA.
PaccmatpuBanue rpu0oB — MUKpOCKOTIMpOBaHKE. M3yueHue BIMsHUS pa3IU4HbIX YCIOBUI Ha
Pa3MHOKEHHE JIPOKIKEH.

«Ixcnequums» yersepras — «lIpocreitmme».

[IpoTo300morus. Muoroo6pasue ¢popM; CriocoObl MEPeIBIKECHIS; TAKCUCHI; 3HAYCHUE.
PaccmarpuBanue mpocTenmx, HaOMIOACHUE 3a TTepeABMKEHNEM. BrIpamBanue mpoCcTeUImxX
Ha Pa3HbIX Cpe/ax.

«Ixcnequums» naras — «Bupycoi».
OTtkpeITHE BUPYCcOB. MHOTOOOpa3ue, 3HaueHue. BupycHeie 3a6oneBanus. ['punmn. BUY-
nHpekusa. BupycHsliii remarur.

Tema 1. BemecTBa 1 MaTepuaJibl B HALIIEM JIOMe.

Hcropus pazButus OBITOBOW XUMHH. Y TMBUTEIIbHBIE CBOMCTBA BOJIbl. Boa B mpupoae, ObITYy,
npousBojictBe. Comu B ObITy, MX MHOrooopasue, CBOICTBa, HpuMeHeHue. CTpouTenbHbIE
MaTepHasbl U UX UCHOJIB30BaHUE IIPU PEMOHTE KUIbIX MMOMeIlleHui. FicTopust co3ganus cruyex,
BH/IbI CIIUYEK, BEIIECTBA B UX COCTABeE.

Kanuenspckue mpuHAUIEKHOCTH Tla3aMM XUMHUKA. VIcTopus co3fmaHusl MaTepuaioB s
MMchMa: manupyc, nepraMmeHT, Oymara. ['pagutoBbie KapaHaiy, YepHuIa, KPacKu.

Mspiia u  cuntetnueckue Moromme cpeactBa  (CMC). UYuctsamue mpemapaTsl U
MATHOBBIBOTUTEIIH.

Knen, ux cocraB u aelicTBUe Ha pa3HbIe MAaTEPUAIIBI.

CpencrtBa OBITOBOI XMMHUH B IOME U TEXHUKA 0€30MaCHOCTH MPHU pabOTe C HUMH.

PacuetHble 3agaun. Beruncnenrne MaccoBO# 1071 paCTBOPEHHOTO BEUIECTBA B PACTBOPE.

JlabopaTopHbIe ONBITHI.

1. XKecTKocTh BOJIBI U CIIOCOOBI €€ YCTPaHEHHs B JOMAITHUX YCIOBUSX. YalleHUE HAKHUITH C
BHYTPEHHEH MOBEPXHOCTU AMATMPOBAHHOMN MOCYBI.

2. PaccMOTpeHNE KPUCTAIUIOB COJIEN C MOMOILBIO JIYIIBI.

3. Pacno3naBanue coneit (KMnO4, NaCl, CuSO4*5 H20, CaCo3) mo xapakTepHbIM
(bu3MYECKUM CBOMCTBAM.

4. 3aTBep/ieBaHME IEMEHTA MPU CMEILIMBAHUY C BOJOM.

5. CpaBuenue mbuia 1 CMC mo oOpaszoBanuto mnenbl. [logbop CMC, moaxoasmux s
ONPE/IEJICHHOTO BU/A TKAaHU U 3arpsI3HEHMUSL.



6. [TonGop cpeacTs i BBIBEACHUS IIATCH XKHUPA, PPKaBUYMHBI, (PPYKTOBOTO COKA C TKAHEH.

7. TlogOop KIileeB MO CIPaBOYHOM TabnMie I CKICHBAHUS pa3IMYHBIX MaTepHajoB
(IpeBecuHBI, METAIIOB, KOXH, Gapdopa).

IIpakTuyeckue padoThl.

1. Kak momo6pats HeoOxoaumbie CMC I CTUPKH B IOMAIITHUX YCIIOBHUSX.

2. YjaneHue MmATeH C TKaHU C TOMOIIBIO TIPEIOKEHHBIX YACTSIINUX CPEICTB.

3. [IpuroToBneHue Kiest ¥ CKIEMBAaHUE JIBYX OJAMHAKOBBIX U JIBYX Pa3HBIX MaTePHAJIOB.

Tema 2. I'eoxuMuyeckne NMKJIbI B IPUPO/e: BeYHOe IBHKEHHEe XUMHUYECKHUX 3JIeMEHTOB
Ha 3em.ie.

IMpenmer reoxumun. OO600UKH 3emin. XUMHUYECKHN COCTaB 3eMHBIX cdep. [Iporeccs
paccesiHMsI BEIIeCTBAa B JKUIKOCTSAX, ra3aX, B TBEpHAbIX Tenax. Boaa — HeoOxoaumoe ycioBue
BCEX MPHUPOJHBIX XUMHYECKUX MpoleccoB. ['eoxumuueckue npoueccsl B okeane. KpyroBopotsl
YTJIEKHUCIIOTO ra3a, a30Ta, KUCIOPOIa.

buoreHHbIE 3IIEMEHTHI — CBA3YIOLIEE 3BEHO MEXKY )KMBOW M HEKUBOW MTPUPOIOH.

PacuerHble 3a1aun. BeluncieHrne MacCoBbIX JA0J€H XMMHUYECKUX 3JIEMEHTOB B COECTUHEHMSIX,
YYaCTBYIOIINX B MIPUPOJHBIX TEOXUMHUECKUX IIMKIIAX.

JlabopaTopHbI€e ONBITHI.

1. BzanmonerictBue okcunaa yriaeposa (IV) ¢ ruapokcuioMm Kambliusi B pacTBOPE.

2. Tlonydenue ruipokapOOHaTa KajablHsl U pa3joKeHHe ero Py HarpeBaHUM.

3. O6HapyxeHne KapOOHATOB B TOPHBIX MOPOIAX.

4. Onpenenenue pH nouBeHHON BBITSKKH, PACTBOPOB KHCIIOT U IIEIOYEH.

5. Pacnio3naBaHue cosieil HaTpUs U Kajusl.

6. Pacno3naBanmue cynb(aToB, XJOPHUJIOB.

Tema 3. XuMusl — HayKa 3KCIepUMeHTAJIbHAs.

Texnuka nabopatopHbix pabot. Ilpocreiimme cTeknoayBHble paboThl. KadecTBEeHHBIN
aHanu3. OuncTka BoAbl neperonkoil. [louBenHas BeITsKKa U onpenenenue ee pH. Onpenenenue
HaJIM4YUs HOHOB B IOYBEHHOM BBITSIKKE.

KonuuectBennslit ananus. OmnpeneneHue 3arps3HEHHOCTH MPOJYKTa (MIOBAPEHHOW COJIH).
KonunuectBenHoe onpe/esieHne Mace MpoIyKTOB peakiuu (MpU pa3ioKEHUU MaJlaxuTa).

Omnpenenenre KOHIIGHTpAaIMU XJIOpa B COCyA€ HOJOMETpuueckuM MmetoioM. [lonyuenwue,
coOupanue, uaeHTUGUKaLKsI ra30B, MOHTAX MPUOOPOB.

IIpakTuyeckue padoThl.

1. OOpaiienue co cTeKiIOM (crubaHue CTEKISSHHOM TpPyOKH, HM3TOTOBJIEHHE MPOCTEHIINX
MpUOOPOB).

2. OuncTKa BOJIbI IEPETOHKOM.

3. OgucTKa BOJbI OT 3arpsi3HECHUIA.

4. TlpuroToBiieHHE TOYBEHHOW BBITSDKKH U onpeneneHue ee pH.

5. Onpenenenue CTENEHHN 3aCOJICHHOCTH MOYBHI.

6. Perenne skcriepuMeHTANBHBIX 337]a4 HA PAclio3HAaBaHWE KATHOHOB U aHHOHOB.

7. Pa3nenenue cMecu BEIIECTB ¢ IOMOIIbIO OyMa)KHON XpoMartorpaduu.
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IInanupyemMsble pe3yJbTaTbl 0CBOCHHS NPOrpaMMbl, (POPMBI M BH/IbI KOHTPOJIA

[Tocne 3aBepreHnst 00ydeHUsT 0OYUAIONTUICS JTOJDKEH
3HaTh:
- IPUHLMUIIBI pabOTHl MUKPOCKOIIA 1 OCHOBHBIE METOIbI pabOTHI C HUM;
- IpaBUJIa TEXHUKHU 0€30M1aCHOCTU IIPU MUKPOCKOIIMPOBAHUY;
- IPU3HAKU OCHOBHBIX LAPCTB KUBOM MPUPOIbI
- OCHOBHBIX IIPEACTABUTENEH LIAPCTB )KUBOU IIPUPOIBI
- 3HaueHue O6axkTepuil, rpuO0B, paCTEHUI.
- 0COOEHHOCTH CTpOeHHsI OaKTepuii, rpuOOB, pACTCHUI

YMmerThb:
- NpaBWIbHO M 0€30macHO OOpamaTbCsi C MUKPOCKONOM, IOCTOSSHHBIMH W BPEMEHHBIMU
MUKpOTpenapaTaMy, OCBETUTEIbHBIMU IPUOOpamMu;
- 100bIBaTh HEOOXOAMMBIH MHUKPOCKONIMYECKUH OOBEKT B MPHUPOJAE U MOJArOTaBIMBATH €ro K
MHKPOCKOTTMPOBAHUIO;
- szanb CTpOCHI/Ie OpFaHI/ISMa niin npez[MeTa C UCITIOJIB30BAHUECM MI/IKpOCKOHa,
- TIPOM3BOJIUTH 3aPUCOBKY U3y4aeMOTo OOBEKTa U C UCIOJIb30BAHUEM CIIPABOYHOM JIUTEPATYPHI
YKa3bIBaTh HAa3BaHUs €r0 YaCTeH, 1aBaTh €r0 KPaTKYIO XapaKTEPHUCTHKY;
- IPOBOJUTH MUKPOHUCCIICIOBAHMS.

B pesynbraTe 3aHATHI 0 TporpaMMe K KOHILy Y4eOHOTO Tojja 00y4Jaronuecs

3HAIOT:

- UICTOPHIO Pa3BUTHSI MUKPOOHOJIOTUH;

- CTPOCHUE YBEIUYUTEIbHBIX IPUOOPOB;

- 3HAYEHHE U3YYEHHBIX OPraHU3MOB B IPUPOJE U )KU3HU YEIOBEKA,

- CTPOCHHE Ha KJIIETOYHOM YPOBHE IMpeICTaBUTENEN Pa3IMuHbIX LIAPCTB KUBOTO MHUpa: OaKTepui,
pacTeHUi, )KUBOTHBIX U TPHOOB;

yYMeEHT:

- paboTaTh C MUKPOCKOTIOM U IU(PPOBHIM 1a00paTOPHBIM 000PYIOBAHUEM;

- TOTOBUTH KYJIBTYPhl OJTHOKJIETOUHBIX OPraHU3MOB;

- m1caTh HEOOIbIINE TUCHbMEHHBIE Pa0OThI: TOKIA/Ibl, COOOIICHHUS, UCCIIEI0BATEIbCKIE PAOOTHI;
- HaOJII0/1aTh U CPABHUBATDH PE3YJIbTAThl OMOJOTHYECKOTO AKCIIEPUMEHTA.

- paboTaTh C IOCTYITHOW Hay4YHOM IeYaTHOM JIUTEpaTypou, Marepruaiamu HTepHET;

- BBICTYIIATh C pe3yJIbTaTaMU UCCIIEOBaHUS Mepe 00yJaroUMUCS Ha 3aHATUSAX U HAYIHBIX
KOH(EPEHIHUAX 00yJaIOIUXCs;

- paboTaTh CO CBETOBBIM MUKPOCKOIIOM;

- BBIpAIUBATh OMOJOTHYECKHUI MaTepHrall pa3InyHbIX OaKTEPHid U MIIECHEBBIX IPUOOB;

- CaMOCTOSATEILHO TOTOBUTH MUKPOTIPEIapaThl.

JlaHHas mmporpamMma mnpezrnoaraetT NIpuMepHbli 00beM 3HaHWH, YMEHUI U HAaBBIKOB, KOTOPHIM
JIOJDKHBI OBJlaJeTh oOydaromuxcs. CHIDKEHHE UHTepeca K MpeaMeTy U oouinue nHpopMaluu He
BOCIHTHIBACT y J€Te MOTPeOHOCTH K PacUIMPEHHMI0O U YIIYOJIEHUIO CBOMX 3HaHMU. 3ajaua
oOydeHus Mo MporpaMMe 3aKJIIo4aeTcsl He B Meperadye oOydarolMMcs OMpeAeeHHOTo o0bema
3HaHUH, a B TOM, YTOObl HAay4MThb MX 3TH 3HAHUSA J0OBIBaTH camocTosTenbHO. OOyueHue 1o
JAHHOM NporpamMme HampaBIeHO HAa AaKTHBHYIO y4yeOHyIO JesTenbHOCTh. Ilpu opranuzanuu u
IUTAHUPOBAaHUM 3aHATUH YUUTBIBAIOTCS BO3pACTHBbIE OCOOEHHOCTH JETeH, J10003HATENBHOCTS,
HaOIIOAaTeNbHOCTD; MHTEpeC K JUHAMUYECKUM MpolleccaM; XeJlaHWe OOLIaThCs C JKUBBIMU
00beKTaMu; MPEeIMETHO-00pa3HOe MBIIIICHHE, OBICTPOE OBJIAJCHUE YMEHUSMU M HaBBIKAMU;
HMOIMOHAIbHAs BO30YIUMOCTb.

[IporpaMma HOCHUT pa3BHBAIOLIYI0, JEATEIBHOCTHYIO MU IPAKTHYECKYH HalpaBICHHOCTb.
[IporpamMmoii MpenycMOTPEHO H3ydyeHHE TEOPETHYECKHX BOINPOCOB B XoJe Oecel, JEeKIM.
OcHOBHBIMU ~ (OpMaMM  3aHATUH  SIBISETCS  UCCIEAOBATEIbCKHE 3aHATUS, MPOOJIIEeMHO-
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nabopaTopHbIE U MPAKTHYECKUE 3aHATHUS, pedepaTsl, 3alUTa IPYIIOBBIX IPOEKTOB.

Htorom mpoBeneHus JabOPAaTOPHBIX WM NPAKTHUECKUX pabOT SBISIOTCS OTYETHl C
BBIBOJAMH, PUCYHKaMH. [ MpakTUYecKuX U J1a0OpaTOPHBIX 3aHATUH HEOOXOIUMBI: CBETOBBIC
MHUKPOCKOTIbI, HH(POBbIE MHKpPOCKONBI, JIabopatopHOoe OOOpyIOBaHUE, pYy4YHBIE JIYIIHI,
KOJUICKIIUM JIMIIAHUKOB, MHMKpPOOHOJOIMYECKHE TMpenaparsl Tabmumbl. bakrepuu, TpHOBL,
BOJIOPOCITH, JPOXOKH ISl  M3ydeHHs OOydYarolmiuecs: BBIPAIIMBAIOT CAMU H  TOTOBST
MUKponpenaparsl. Ha 3aHATHM 3aKiIaJbpIBalOTCS OTBITHI, MCCIENOBAHUSA, 33 XOJOM KOTOPBIX
HAOTIONAIOT OTBETCTBEHHBIC U O PE3YNIbTaTax JOKJIAIbIBAIOT HA 3aHATUU. 3HAHUS 00yJaroIInXCs
MIPOBEPSIOTCS C TIOMOMIBIO TECTOBBIX PalOT, MPH ATOM TPeOOBaHMS K 3HAHHUSAM M YMECHHUSM HE
JIOJDKHBI OBITH 3aBBIIICHBI, TAK KaK Ype3MEPHOCTh TPEOOBAaHUI MOPOKAACT MEPETPY3KY U BEIET K
yracaHuIo HHTEpeca.



2. Komnjiekc oprann3anuoHHO-NeIAaroru4ecKnux ycJaoBuid
Buabl arrecranuu

. Tekyias arrecTanus — OLIEHKa KaYeCTBA YCBOEHUS MaTepuaa Kakoi-1100 4acTH (TeMbl)
IIPOrpaMMBbl U IPOBOAUTCS MIE€AArOrOM Ha 3aHITHSIX.
. Temarnueckast arrecTanus — 3TO OLEHKAa KauecTBAa YCBOEHHUS y4allUMHUCS KOHKPETHOM

TeMbl WM OJOKa MporpaMMbl M IPOBOAWUTCSA IE€AArOrOM I0 OKOHYAHHUIO WX HU3Yy4YCHHUS B
COOTBETCTBUM C TPEOOBAHUSAMU JIaHHOM NPOTrpaMMBl.
. [IpomexyTouHas aTTecTauus — 3TO OLICHKAa KayeCTBa YCBOEHUS yYaIllUMMCS, Kakoi- J100
4acTH, TEMbI (T€M) MPOrpamMMBbl, 110 UTOTaM y4eOHOTo rnepuoja (IOIYroaus, Tojl) U IPOBOIUTCS
1€/1arOrOM.
. WtoroBast arrectanuss — 3TO OILIEHKAa OBJAJEHUS Y4YallMMHCS YPOBHS JOCTHKEHHMH,
3asIBJIEHHBIX B IIPOTpaMMe 10 €€ 3aBEPILIEHUIO.
®opMbI IPOBEACHUS aTTECTALIU

JUia  Tekymero W TEMaTHYeCKOr0 KOHTPOJS YpPOBHS JIOCTM)KEHHUM — ydaluxcs

HCIIOJIb30BaHbl TAKHE CIIOCOOBI, KaK:

® Ha6J'IIOI[CHI/IC AdKTUBHOCTH Ha 3aHATHUH,

. Oecena ¢ ydaluMucs, poIUTENSIMH;

. aHaiu3 padoT, pe3yJIbTaTOB BHITIOJHEHUS THarHOCTHYECKUX 3aJaHU;
. aHKETHPOBaHHE, TECTUPOBAHHE.

®opMbl TPOBEACHUS TPOMEKYTOUHON aTTeCTalluu: 3aliuTa pedeparoB U MPOEKTOB.

J1J1st IpOBEICHUST NTOTOBOM aTTECTAIMH TI0 Pe3yJIbTaTaM U3y4eHHUsI Kypca HCIOIb3YeTCs:
. crienuanbHas 3adeTHas padoTa (IIPOoeKT),
. nopTOINO YUYCHUKA, T.€. COBOKYITHOCTh CaMOCTOSITEIILHO BBITIOJHEHHBIX pedeparos,
MUHHU-TIPOCKTOB ¥ JIOKYMEHTAIBHO TIOATBEPKJACHHBIX TOCTHKECHUHN (IPaMOTBI, IUTIIIOMBI).

HtoroBast olmeHKka HakoNUTeNbHAs. Pe3ynbTaThl BBIOJHEHUS BCEX MPEATIOKCHHBIX
3aJJaHUll OIIEHUBAIOTCS B 0aJUIaX, KOTOPbIE CYMMHUPYIOTCS IO OKOHYaHUH Kypca.

@®opMBI IPOBEICHUSI UTOTOBOM aTTECTAIlUM YUYAIIUXCs: MPE3CHTAIUs] TBOPYECKUX padoT,
KOJUICKTHBHAS PeIICKCHS, CaMOAHAIIU3 U JIP.

Pesynbrarhl POMEXYTOYHOW M HMTOTOBOW aTTECTAIlMM YYAIIMXCS OIEHHBAIOTCS TaKUM
00pa3zoM, YTOOBI MOKHO OBLIIO OTIPEACIUT:

— HACKOJIBKO OBUTM JOCTUTHYTHI, MPOTHO3UPYEMBIE PE3YJIBTaThl MPOTPAMMBI KaXKIbIM
peOeHKOM;

— TIOJIHOTY BBITIOJIHEHHSI 00Pa30BaTEILHOMN MPOrPaMMBbL;

OneHka MOKET BBICTABIATHCA KaK B (OpME «3aUTEHO» — «HE 3a4T€HO», TaK U IO
0aJUTbHOM IIKaJIe.
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Bpems nposenenus

I_Ie.]'[]) MpOBEACHUSA

(I)OprI KOHTPOJIA

BxoaHo# KOHTPOJIB

B nauane yuebHoTO rona.

OrnpezenieHre UMEIOIIMXCS 3HAHUN U
TBOPUYECKUX crocoOHocTel

00yJaronuxcs.

TecT 3aKpbITOrO TUNA.

Texkymmii KOHTPOJIb

B TEUEHUE Bcero | OnpezenieHne CTeTeHn YCBOSHUS - CamocTosTenbHas
y4eOHOT0 roja. oOyJaronumMucs yaeOHOTO Marepuana. | padora.

BrisiBnenue oOyuatomuxcs, - TBopueckas pabora.

OTCTAIOIIUX U OTIEPEIKAFOIITNX

- BricTaBku.
o0ydeHue.
- CopeBHOBaHUA.
[Toxbop nHaubomnee 3¢ HeKTUBHBIX p
METOJIOB ¥ CPEJICTB OOYICHHS.
IIpomeskyToUuHast aTTecTALMS

B KOHIIE nepBoro | OnpeneseHne CTeNeHn YCBOCHUS TecT 3aKpbITOrO TUNA.
TTOJTYTOTUS. oOydJaronuMucs yaeOHOTo MaTepuara.

Omnpenenenue pe3yabTaTOB 00ydeHUSI.
B KOHIIE BTOporo | OnpeneneHue pe3yabTaToB 00ydeHus. | TecT 3aKphITOro THIA.
MOJIYTOAUSL.

HrTorosas arrecranus

ITo 3aBepiieHuto Omnpenenenue ypoBHS pa3BUTHUS TecT 3aKpbITOrO THIIA.
oOyueHus 1o oOyuaronuxcs. OpueHTUPOBaHHE
0011e00pa3oBaTEIHHOM 00ydJaronuxcs Ha JajbHenIee
oOmepa3BuBaroeh oOyueHue.

MporpaMme.

[lonyuenue ceeneHuit s
COBEPIICHCTBOBAHUS
00pa3zoBaTeIbHON MPOTPaMMBI U
METOJIOB O0yJYeHHS.
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MeToan4veckoe MaTepHuaJbl

OO0pa3oBaTtenbHbIi MPOLIECC B CHCTEME JIOTIOJIHUTENFHOTO 00pa30BaHus AETEH Mo mporpaMMe
«M#up TOJ MHKPOCKOIIOM» TIPEJICTAaBISAET COOON CIEMUAbHO OPraHW30BaHHYIO NIESTEIHbHOCTh
mejarora M y4amiuxcsi, HampaBJIGHHYIO Ha pELIeHHe 3a7ad OOydeHHs, BOCIUTAHUS, PAa3BUTHUS
JIMYHOCTH.

WupuBuayanu3zanuss oOydyeHHs B CHCTEME JIONOJHHUTENBHOTO OOpa3oBaHHs — JIEeTEH
OCYIIECTBIISIETCS CO CTOPOHBI CaMoOro peOeHKa, KOTOPBI caM OCYIIECTBIISIET BBIOOD
HHTCPCCHOI'0 IJIA celst BHUaAa ACATCIIbHOCTH. N3mensercd u nmo3unusd negarora: OH BBICTYIIACT HE
TOJIBKO KaK HOCUTCJIb 3H3.HPII>1, HO M KaK IIOMOIIIHUK B CTAaHOBJICHHUHN JINYHOCTHU O6y‘-IaIOHI€FOCﬂ.

OO0pazoBaTeabHBIN MPOIECC, OPraHU30BAHHBIM B CHUCTEME JIOMOJHUTEILHOTO00pa30BaHUs
OTBE€YHACT CIACAYIOITNUM TDC6OBaHI/I$IMZ

-MMEeT pPAa3BUBAIOLIMN XapakTep, T.€. JOJDKEH ObITh HalpaBlieH Ha pa3BUTUE Y JeTei
IIPUPOJHBIX 3a1aTKOB U HHTEPECOB;

-pa3HooOpa3Hblii kKak 1o (opme (ITpynmoBble W HHIUBUIYAJIbHbIE, TEOPETUYECKHE U
MPAKTUICCKUC, UCITIOJTHUTCIBCKUE U TBOPYECKUEC 33H$ITI/I$I), TaK U 110 COJACPIKAHHNIO,

-0a3upyeTcs Ha pa3BUBAIOIINX METOIaX OOydEHHUS JIETEH;

-UCIIOJIB3YCTCA JUAarHOCTUKa HHTCPECCOB u MOTHUBaAIIUN JleTefl C TEM, 4TOOBI
00ecreunTh TaK0€ MHOT0O0Opa3rue BUJIOB ACATEIBHOCTH U (HOPM UX OCYIIECTBICHHUS, KOTOPOE
MMO3BOJIMJIO OBl Pa3HBIM ACTAM C pa3HbIMU MHTCPECAMU U HpO6J'IeMaMI/I HauTH JJIA ce0 3aHsITHE
o Jylue;

-OCHOBBIBAETCS HA COIMAIBHOM 3aKa3e 00IIecTBa,

-0Tpa)kaeT PerHOHATLHBIE 0COOCHHOCTH U TPAIUIIHH.

-00pa3oBaTeNbHBI TMPOIECC OCYIIECTBIACTCS Yepe3 yueOHoe 3aHATHE (TECOpHUI0 WU
MPAKTUKY).

CoTpyAHUYECTBO C POAUTEISAMHU:

-o0ecrieueHrne poaUTENsIM (3aKOHHBIM TPEICTaBUTENSAM) BO3MOKHOCTH O3HAKOMIIEHHUS C
XOJIOM U COJiep:KaHreM 00pa30BaTeIbHOTO MPOLIECCay;

-OCHOBHBIMH HaIPaBJICHUAMU PaOOTHI;

-ycnexaMu 00ydaronuxcs;

-IOCTIKEHUSAMHU 00YUYaIOLIUXCS.

MeToabl 00yueHust

CoBeCHBIH.

MeToa MpakTH4YeCKO# paboTHI.

MeTto HaOIIOICHUS U BOCTIPUSTHS.

[IpoekTHBIE ¥ METOJ COMOCTaBICHHS W CpaBHEHHUs. Y4y peOeHKa BCMaTpUBATHCA,
aHaM3UpoBaTh ((hopma, XapaKkTep, HACTPOCHUE, HA3HAUCHHUE U TTpoYee).

MeTto npo6ieMHOTr0 00y4eHHUS:

- 00BSICHCHUE OCHOBHBIX IMOHATHH, OTIPEICTICHU, TEPMHHOB;

- CaMOCTOSITENIbHBIN MOUCK OTBEeTa peOeHKa Ha TIOCTaBICHHYIO TBOPUECKYIO 33/1a4y;
- MTOUCK OTBETOB C HCIIOJIb30BAHUEM OTIOPHBIX TAOJIHIL.

Merton urpsl.

Hcnonp3oBanne IUIaKTUUECKOTO MaTepHUalia, KOTOPbI BKIIFOYAET:

- HO,[[60pKy JIUTCPATYPHOI'O MaTepUuajia: CTaTbH, paCCKa3bl (B nepepa60TKe noJa
MOCTAaBJICHHYIO 33.,[[3.‘1}7), METOANYCCKHUEC CKAa3KHU, 3araaku,

- noco6us ( TabIUIBI, CXeMaTHUECKUE U300paKeHNU).
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(I)OpMLI opranmsanuu JeTed HA 3aHATHIX

I'pynnosas.
NunuBuyanbHas.
[TapHas.
Mukporpynisi.
Pa3noBo3pacTHas.

@®opMbl OPraHU3auMM 3aHATHI
Y4eOHbIC 3aHITHS.
[ToctaHOBKa yueOHOTO SKCIIEPUMEHTA.
3aHATHS — TBOpYECTBA.
Buneozanstus.
DKCKypcusl.
3aHATHSA- BUPTYaJIbHbIE TyTEIIESCTBHS.
3ammTa pedepaToB, TPOEKTOB.

MarepuajbHO-TeXHHYECKHE YCJI0BHS PeaTu3auuu NPOorpaMmbl

Y4eOHo-npaKkTHYECcKOe 000pyAOBaHUE
[IpesenTanuu, cxembl, TAOTUIIBI

udposbie o0pa3oBare/ibHbIE pecypChl
http://www.uchportal.ru yaurenbckuii mopran
http://infourok.ru/ caiit nnst yaurens
http://videouroki.net/ Bumeoypoku B UHTEpHETE

http://www.metod-kopilka.ru/bubanoTeka METOIUYECKUX MATEPHAIIOB ISl YUUTEIS

MarepuajbHO-TeXHHUYECKOe 0OecredeHne MporpaMmmbl

Oo6opynoBanue «Touka PocTtay
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Ka.]'leH}IapHO-TeMaTI/I‘leCKOC IJIAHUPOBAHUE 1 roa oﬁyqem/m

Ne Pa3nennl, TeMbI KosnyecTBo yacoB Hara | Ilpu
n/n Bcero | Teopu | Ilpaktuk MeYaHue
| a
1 | Broanoe 3ansTue. MHCTpyKTaX) 1 1
no Th. BxoaHO# KOHTPOJIb
HcTopusi oTkpbITHSE MEKpPOCKONa (2 yaca)
2 | UcTopust OTKPBITHS MUKPOCKOTIA. 1 1
3 | Ipaktrueckas padora Nel 1 1
«MuUKpOOpranu3msl B Karujie
BOJIBD»
«Ircneauums» neppasi — «bakrepumn» (6 yacon)
4 | bakrepuosorus. MHoroo6pasue 1 1
OakTepuil, BRIpa)XKEHHOE B
pazHooOpaszuu Ghopm, crocodax
MUTaHUs, OTHOLLIEHUS K
KHCIIOPOy, MECTaX OOUTaHUS.
5 | Kpyrasrit cTon o Teme: 1 1
«MHoroo0pazue OakTepuii»
6 | Mecra obutanus GakTepwHil. 1 1
bakrepuu Ha ciyx0e mroaeit
7 | Hocsawenue 6 Macmepa 1 1
8 | bone3neTBopHBIE OaKTEpHH, UX 1 1
pacnpocTpaHeHue
9 | Cune-3enensie Bomopociau. Kto 1 1
oHu?
«rcneauums» Bropas» - «MHorooopasue, 3HaueHue Bojaopociein» (4 yaca)
10 | Anbronorus. Bogopocnu, ux 1 1
paszHooOpasue, 3HaueHue. Mecta
oOuTaHus BOJIOPOCIIEH.
11 | Beceoa na memy: « Mol 00un 1 1
HapoO — y Hac 00OHA CMPAHAy
12 | IIpakTuueckas pabora Ne 2 1 1
«PaccmarpuBanue Boiopociei,
B3SITBIX CO CTCHKHU aKBapHyMma,
KHUBYIIHUX HA KOPE IEPEBHEB)
13 | Bogopocnu — «kkOCMOHABTBI» 1 1
«IKcneruuuss» TpeTbs — «Mukogorus — Hayka o rpudax» (10 yacoB)
14 | MHuoroo6pa3ue rpu0oB, ux 1 1
3Ha4YeHUE B MPUPOJIE U KUZHU
YeJI0BeKa
15 | MUKpOCKOIIMUECKOE CTPOCHHE 1 1

rpu6oB. McTopust OTKpBITHS U
3HAUEHUE NEHNIMIUIMHA.
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16

[Ipaktuyeckas padora Ne 3
«IIpuroroBnenue
MUKpOIIpernapara JIpoxokei u
U3y4YEeHUE €ro Mo
MUKPOCKOTIOM)

17

[Ipaktuyeckas padora Ne 4
«BpIpaniuBanue IeCceHu U
M3Y4YEHHUE €€ 10T MUKPOCKOIIOM)

18

[Ipaktuyeckas padora Ne 5
«IIpuroToBieHne CEHHOTO
HACTOsI, BBIPAIIIMBAHHE KYJIbTYPhI
CeHHOU ManoyuKmn»

19

Yaitublil rpud — cumMOno3 rpubda u
Oaxtepuil. Ilpakruueckas padora
Ne 6 «BpipammBanue 4aitHOTO
rpuba»

20

[IpakTuueckas pabora Ne 6
(TIpo1oJDKEHNE)

21

beceoa na memy: «/[oopomoti u
MUPOM O0POICUMb YMeUmey

22

N3yuenne BIusAHUA yCIOBUN
Cpenbl Ha Pa3MHOXKEHUE
TIPOMOKEHN

23

Odopmnenue pe3yabTaToB
MPaKTUYECKUX padoT

«Ixcneauuus» yersepras — «lIpocreitmme» (7 yacoB)

24

MHoroo06pa3ue mpoCTEeHIInX,
3HAYCHHE

1

1

25

Komonun MHUKPOOPIraHnU3MOB.

MerTo1bl BbIpalllUBaHUs U
HU3yYCHUS KOJIOHHIA
MHUKPOOPTraHU3MOB.
[MuTtaTenbHble cpeabl s
BBIpAILIMBAHUS
MHUKPOOPTraHHU3MOB.

26

B cocmsx y J[eoa Moposa

27

[IpakTuueckas pabora Ne 7
«BpIpanuBanue KOJIOHUN U
M3y4YEHUE UX I10J] MUKPOCKOIIOMY

28

Habntonenue Takcucos y
MIPOCTEUIINX

29

Kpyraslit ctos o Teme
«IIpocrenmue»

«IKRCIeTUuLND

narasa —

«Bupycsl

» (4 yaca)

30

OtkpsiTHE
BupycoB.IIpomexyrounas
arrectanus 3a | mosyroaue.

1

1

31

OcoGeHHOCTH BUPYCOB, X
MHOT000pa3ue, 3HaueHHe

32

Bupychble 3a06051€BaHus, UX
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MPEAYIPEKICHNUE

33 | Kpyrasiit cTon o teme «1 1 1
nekaops - Jlenb 60prObI CO
CII1 Tom»
Tema 1. BemiecTBa u MmaTepuaJibl B HameMm gome (17 yacon)
34 | Ucropus pa3BUTHS OBITOBOM 1 1
XUMUH.
35 | YauBuTEIIbHBIE CBOWCTBA BOJIBI. 1 1

Bopa B npupone, ObITy,
nipousBojicTBe. JI/o No 1

36 | heceoa na memy: « Tonepanmmoiii 1 1
JIU Mbl YeN08eK?»

37 | Conu B ObITY, UX MHOTOOOpa3me, 1 1
CBOMCTBA, TPUMEHEHUE.

38 | Jl/oNe2 . JI/o Ne 3 1 1

39 | «3uail u cobnodail npasuna 1 1
O00POIAHCHO20 OBUINCECHUSLY

40 | CrpouTenbHBIC MaTepPHAIBl H X 1 1

HCII0JIb30BaHUE TIPH PEMOHTE
KUIBIX TioMerneHuii. JI/o Ne 4

41 | Beceoa na memy: « Teppopusm- 1 1
yepo3a 0ouecmaey»
42 | Karnenspckue NpuHAICKHOCTH 1 1
ria3amMu XMMHKa
43 | Mbl1a M CHHTETUYECKHE 1 1
moromue cpeactea (CMC).
44 | JI/o Ne 5. Tl/p Nel 1 1
45 | Yuctsmue npenapaTsl U 1 1
IISITHOBBIBOIUTEIIH.
46 | JI/o No 6. T1/p No 2 1 1
47 | Kneu, ux cocTaB U AeHCTBHE Ha 1 1
pa3HbIC MaTepPHAIIBI.
48 | JI/o No 7. 1l/p Ne 3 1 1
49 | CpencrBa OBITOBOM XMMUU B 1 1

JIOM€ U TEXHUKA 0€30TaCHOCTH
pH paboTe C HUMH.

50 | Berauciienue MaccoBOM 10U 1 1
PacTBOPEHHOTO BEIIESCTBA B
pacTBope.

Tema 2. 'eoxuMu4yecKkHe IMUKJIbI B MPUPO/Ie: BeUHOE ABHKEHHE XUMHYECKHUX 3JIeMEHTOB
Ha 3emuie (9 4acoB)

51 | IIpeamer reoxumun. OGOIOUKH 1 1
3emun. XUMUYECKUH COCTAB
3eMHBIX cep

52 | IIpotecchl paccestHUS BEIIeCTBA 1 1
B XKHJIKOCTSIX, ra3aX, B TBEP/bIX
Teaax
53 | Bona — HeoOxoauMoe ycIoBUE 1 1

BCEX MPUPOTHBIX XUMUYECKUX
nporieccos. JI/o Ne 1

54 | T'eoxuMHU4eCKHe MPOIIECCHI B 1 1
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OKCaHC

55 | KpyroBopoThl yriekucioro rasa, 1 1
a30Ta, KHCIOPO/Ia.
56 | JI/o Ne 2,3 J1/o Ne 4 J1/o Ne 5,6 1 1
57 | Beceoa na memy: «/pysicoa 1 1
HAPOO08 »
58 | Beceoa no sonpocam 1 1
npedynpescoenus J[TI1
«3auem HYHCHBI OOPOIHCHBIE
SHAKU? »
59 | BerumnciieHue MacCoOBBIX JOJIEH 1 1
XHUMHYECKUX 3JIEMEHTOB B
COCIIMHEHUSX, YIACTBYIOMIUX B
MIPUPO/THBIX TEOXUMHUECKUX
IUKJIaX
60 | Texamka mabopaTOpPHBIX PadOT. 1 1
[Ipocreimme cTeknoyBHbIE
paboTHI
61 | KauecTBeHHBII aHAIH3. 1 1
62 | OuncTka BOJIBI MEPETOHKOM 1 1
63 | [louBeHHas BBITSKKA H 1 1
onpenenenue ee pH
64 | KonuyecTBeHHBbIH aHaIH3. 1 1
Onpenenenue 3arpsi3HEHHOCTH
MpoayKTa (MMOBAPEHHOM COJIH).
KonndecTBeHHOE onpeieneHme
MAacc MPOJYKTOB PEaKIHH
65 | Ompenenenre KOHIICHTPAIIMH 1 1
XJIopa B coCyjie
MOJIOMETPHYECKIUM METOJIOM.
66 | ITomydenwue, coOupanue, 1 1
UACHTU(DUKAIHS Ta30B, MOHTaX
MpUOOPOB.
67 | I/p Ne 111/p Ne 2,3 1 1
68 | Axyus « Bcnomnum Ovinoey 1 1
69 | [l/p Ne 4,5 1 1
[TpoMexxyrouHas aTTecTanus 3a
Il monyroaue.
70 [Il/p Ne 6, 7 1 1
71 | UccnenoBarenbckas paboTta 1 1
HroroBoe 3anstue. tororas 1 1
72 | arrecTanus.
72 42 30
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Ipunoxenus

TecT (BXOAHOM KOHTPOJIb)
damuanga, umMs

o0yuarierocs

B kaxnom 3ajaHuM BbIOepUTE OMH MPABUJILHBINA OTBET U3 YeTHIPEX NPeAT0KeHHBIX.
A 1. K yBeanuuTeJbHBIM NPpUOOPaM, C MOMOIIBIO KOTOPBIX H3Y4YAKOT He0oJIbIIME 110
pa3mepamM 00beKTbl, OTHOCST

1) Bechbl 3) MUKpOCKOTI

2) TepMoMeTp 4) ceKyHI0MEp

A 2. B 3putenbHOl TpyOKe MUKPOCKOTIA HAXOIUTCS

1) nun3a 3) mratus

2) 3epkaiio 4) NpeAMETHBIN CTOJINK

A 3. O0beKTHB B MUKPOCKOIIe IIpeACTaBIseT co00i

1) mratus 3) 3epkano

2) npeAMETHBIN CTOJIUK 4) TUH3Y

A 4. IIpu pa6oTe ¢ MUKPOCKOIIOM H3y4YaeMblil 00bEKT PacnoJiaraloT Ha

1) 3epkane 3) oObeKTHBE

2) okynsipe 4) IpeIMETHOM CTOJIMKE

b 1. BepHbl Jiu ciexyomue Cy:KieHus?

A. MuKpoCKOI cllelyeT IepEeHOCUTD JIByMsI pyKaMHu, JIep:Ka 3a Py4Ky U OCHOBAHHE IITaTUBA.
b. DneKTpOHHBIN MUKPOCKON MpPEeIHA3HAUYEH TOJBKO IJI1 U3YYEHUS SJICKTPOHOB.

1) BepHO TOJIBKO A 3) BEpHBI 00a CYKICHUS

2) BepHO ToJIbKO b 4) HeBepHBI 00a CyXaeHUS

b 2. BoiOepuTe Tpu BepHbIX 0TBeTa. B kKayecTBe yBeIMUNTEIBLHBIX CTEKOJ B CBETOBOM
MMKPOCKOIIEe HCIOJIb3YIOT

1) muH3y 4) oKyIsp

2) 00BEKTUB 5) KOOy

3) 3epkano 6) mpoOUpPKy

b 3. OT™MeTbTE NpeNI0KeHN S, COAepP KAlAe OLINOKY.

1. PaGoTast ¢ MUKPOCKOIIOM, MBI CMOTPUM TJIa30M B OOBEKTHB

2. N3y4yaemMblit 0OBEKT pacrioyiaracTcs Ha 3epKaie

3. MuKpoOCKOIl yCTaHABJIMBAIOT PYUKOM IITATUBA

4. Ctexso 00beKTHBa MOocie paboThl ¢ MUKPOCKOIIOM MPOTUPAIOT calipeTkon

B ka:xxnom 3a1anuu BbIOepuTe OMH NPABWJILHBIH OTBET U3 YeThIPEX NMPeaI0KeHHBbIX.
A 1. K yBeanuuTeJbHbIM NPUOOPaM, ¢ HOMOIIBIO KOTOPBIX H3Yy4aKT He0O0IbIINE 110
pa3mepamM 00beKTbl, OTHOCHT

1) Bechbl 3) MHKPOCKOTI

2) TepmoMeTp 4) cekyHaoMep

A 2. B 3putenbHOl TpyOKe MUKPOCKOIIA HAXOAUTCH

1) nuH3a 3) mratus

2) 3epkaJio 4) MpeIMETHBINA CTOIMK

A 3. O0beKTHB B MHKPOCKOIIEe IIpeAcTaBJIsieT co00it

1) mrratus 3) 3epkaino
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2) NpeIMEeTHBIN CTOJIUK 4) JINH3Y

A 4. Ilpu pa6oTe ¢ MUKPOCKOIIOM H3Yy4aeMblil 00bEKT PacnojiaraoT Ha
1) 3epkane 3) oObeKTHBE

2) okynsipe 4) IpeAMETHOM CTOJIMKE

b 1. BepHbl Ju cieayomme cyKI1eHus?

A. MUKpOCKOII ClIe1yeT IEPEHOCHUTh ABYMs PYKaMH, JIepKa 3a py4Ky U OCHOBAaHHE IITaTUBA.
b. DneKTpoHHBII MUKPOCKOT MpEeAHAa3HAUEH TOJIBKO JUISl U3YUEHHUSI 3JIEKTPOHOB.

1) BepHO TOJIbKO A 3) BepHbI 00a CyKICHUS

2) BepHO ToJIbKO b 4) HeBepHbI 00a CyX/1eHus

b 2. BoiGepute Tpu BepHbIX 0TBeTa. B kauecTBe yBeJMUHTEIbHBIX CTEKOJ B CBETOBOM
MHKPOCKOIIE HCII0JIb3YIOT

1) nun3y 4) okynsp

2) 00BEeKTUB 5) KOOy

3) 3epkaio 6) mpoOupKy

b 3. OTMeTbTE NpeaI0KeHH S, COAePKAlIUe OLINOKY.

1. PaGoTtas ¢ MUKPOCKOIIOM, Mbl CMOTPUM TIJ1a30M B OOBEKTUB

2. zydaeMblii 0OBEKT pacrojiaracTcs Ha 3epKaje

3. MHKpOCKOTI YCTaHABJIMBAIOT PYYKON IITaTHBA

4. Crekiio 00BbeKTHBA TIOCTIE PAOOTHI ¢ MUKPOCKOIIOM MTPOTUPAIOT calaheTKOM
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TecT (MpOMEKYTOYHAA aTTECTALMSA)

damuiaus, UM 00y4aoIerocs

Brbi0epu o1MH U3 NpeAI0KeHHbIX OTBETOB:

1.bakTepuu Obli1u onucanbl B 1676 roay:

A) Po6eprom 'ykom

b) I'peropom Mennenem

B) AnToHu BaH JIeBeHrykoM

I') Teonopom 11IBanHOM

2.Pa3Mepsbl 0aKkTepuii 10CTUIAIOT:

A) ot 0,1 1o 10 MxkM

Bb) ot 1 1010 Mmxm

B) Menb11e BUpycoB

I') ot 10 no 150 Mxm

3.Y10 He XapaKTEePHO JJI1 Me30COM:

A) M€30COMBI - 3TO BIIIYMBAHUS IUIA3MAaTHYECKOM MEMOpaHbl BHYTPb KJIETKU
b) Moryt cinyxuth MectoM nipukperuieHus: JIHK Bo Bpems perumkanuu
B) conepxar rugpoautuyeckue pepMeHThI

F) Ha UX IMOBEPXHOCTH JIOKAJIIM30BaHbI (bepMeHTBI, IMIPUHUMAIOIHNE YI4aCTUC B JbIXaTCIIbHBIX
nponeccax

4. KierouHasi cTeHKa 0aKTepHil COEPKUT:

A) nemonosy

b) rnukoren

B) kpaxman

I') mypeun

5. Kakas gpyHKIHSI He XapaKTepHA MJIsl KalCyJibl U CJIM3H 0aKTepHAJbHOH KJIEeTKU?
A) yuacTByIOT B ()OPMHUPOBAHUYU KOJIOHUH

b) cnyxar nonmonHUTENHHON 3alUTON

B) SABJISIFOTCA IMTPOU3BOAHBIMU KJICTOYHOI CTEHKH
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I') pacnosoeHbl CHapY»KU OT TUIa3MaTHIECKO MeMOpaHbl

6. bakTepun MOryT 00,1a1aTh YCTOHYMBOCTHIO K 1eiiCTBHIO AHTUOMOTHKOB OJIarofaps :
A) OTCYTCTBHIO siipa

b) Hanuuuio mypenna

B) Hanuuuto ninazmuaos

I') coco6HOCTH 00Pa30BHIBATH KOJIOHUU

7.KoabueBast mosiekyJa JIHK 0akrepwmii :

A) HaXOUTCS B sIIpe

B) conep>XuT MHTPOHBI U SK30HBI

B) 6e3 unTpoHOB

I') HE cotep>KUT HU MHTPOHOB HU SK30HOB

8. 40% o1 Macchl GaKkTepUH MOTYT COCTABJIATH PUOOCOMBI, TAK KaK
A) GakTepHrH pa3MHOKAIOTCS C BBICOKOM CKOPOCTHIO

b) Moryt 06pazoBbIBaTh KOJIOHUH B BUJIE IIAPUKOB, HUTEH, MIIEHOK.
B) conepxar nykneona

I') ycToiunBBEI K aHTHOMOTHKAM.

9. Ha pucyHke u300paskeHbl :

A) cTadUIOKOKKH

b) crpentokokku

B) capriunbl

I') BuUOpHOHBI

10. YTo He XapaKTepHO JJI1 PA3MHOKeHHUsI OaKTepuii:

A) TpanchopManys 1 KOHbIOTAIUS

b) Tpancaykums

B) cnopoo6pazoBanue

I') nenenHue KieTku Ha/IBOE

11. ITo cioco0y nuTanusi 6aKTEepUH ABJIAIOTCH:

A) rerepotpodsl 1 XeMOTpO b1
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b) aBTOoTpOdBI M TAPA3UTHI

B) rerepotpodsl, poToTpodsl 1 XeMOTpOPbI

I') aBTOTpOBI U MUKCOTPO]EI.

12. Oco0eHHOCTH, XapaKTePHbIE JJIs1 CIUPHILIL:

A) SBISITOTCS BO30YAUTEISAMU CUHIINCa

b) BbI3BIBaIOT OpylLIEie3 y ) KUBOTHBIX

B) naTorennsix popm He 0OHAPYKEHO

I') 6akTepuu B BuJE 3aNSATOM.

13. CooTHecuTe 1ej10€e M 4aCTh

A) MOJIOYHOKUCIIbIE OaKTEPUH

b) 6aktepun cuMOMOHTHI

B) Bo30yauTenu 3a06oeBaHmit

I') Het Takux GakTepuit

14.

A) UMEIOT 3eJIeHbIC TUTMEHTHI 0AKTEPHUOXIIOPOPHILITBI
b) mepeBoasAT MOJIEKYISIPHBINA a30T B HUTPATHI

B) cniocoGHbI OKUCIIATH MOJICKYISIPHBIN

I') nconB3yIOT COTHEYHBIN CBET

1) poTocuHTE3 MPOUCXOTUT B aHAIPOOHBIX YCIOBUAX 0€3 BBIJCICHUS KUCIOPOaa
E) okucnsioT qByXBaJIEHTHOE JKEJIe30 B TPEXBAJICHTHOE
1. ®oToTpods

2. XemoTpo bl

15. BepHbl /11 yTBep KIAeHUst

1) ®otocunTe3 y hoTOaBTOTPO(DHBIX OaKTepuil MpoTEeKaeT B aHa3POOHBIX YCIOBUAX C
BbIJIEJIEHUEM KHCIIOPOJa.

2) Hurpudunupyromue 6akTepun CiocoOHbI OKUCISATH aMMOHUN O HUTPATOB.
3) CanpoduThl MUTAIOTCS MEPTBBIMU OPTaHUYECKUMU BEIIECTBAMH.

4) CTa(I)I/IJ'IOKOKKI/I BBI3BIBAIOT MUIICBBIC OTPABJICHUS.
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5) AMIIOKOKKY SIBJISIFOTCS BO3OYAUTENSIMU @HTMHBI U CKApJIATHUHBI.

6) Y GakTepuii OTCyTCTBYET IUTOCKENET, alnapaT KICTOYHOTO JACTIeHUS 1 MeMOpaHHbIE
OpraHeIuIbl, XapaKTePHBIC TSl SYKAPHOT.

7) KityOeHbKOBBIE OaKTepuH (PUKCUPYIOT MOJICKYIISIPHBIA a30T TOJIBKO B CHMOHO3e ¢ 0000BBIMH
pacTeHUsAMH.

8) B 1 cm® moussI comepxutcs 1o 400 Thic. GakTepHii.
9) CMonHCThIC BBIJICIICHUST XBOWHBIX PACTEHUH 00JIaat0T 0aKTePHOCTATUICCKIM JICHCTBUEM.

10) bakTepuu- CHMOMOHTHI B KMIIIEYHUKE YEIOBEKA CHHTE3UPYIOT BUTAMUHBI TPyMIbl B 1
ButamuH K.

Otsetni:1-B, 2-A, 3-B, 4-T', 5-T', 6-B, 7-B, 8-A, 9-b, 10-B, 11-B, 12-B, 13-b;

14-15. Bepusr: 2,3,4,6,7,10.
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Tect (UTOrOBas arrecramus)

damuiaus, UM 00y4aomerocs

1. Bupychl OTKpBUI CleIyIOmnN yIEHBIN:
A) Bunorpanckuii C. H.

b) [NaBnos . I1.

B) UBanosckuii . 1.

I') Bepnaackuii B. 1.

2. bakrepuodar — 3t0:

A) Bupyc, nopaxaronuii 0akTepuun

b) Ilpocreiiiee, muraromieecst 6akTepusIMU
B) Bupyc, nopakarommuii >)kUBOTHBIX

I') Bupyc, nopaxkaromiuii rpuos

3. KIieTto4Horo CTpoeHus HE UMEIOT:

A) cune-3enéHbie BOJAOPOCIH

b) 6akrepun

B) mpoxoku

I') Bupycsr

4. Bupychbl sSBISIOTCS:

A) XHIITHUKaAMU

b) BcesnapIMH

B) BHemHUME mapa3utamMu

I') BHYTpUKIIETOYHBIMH MTApa3uTaMU

5. Bupycsr:

A) cBOOOIHOKUBYIIINE OPTaHU3MbI

b) BenyT cumbuoTHdeckuii 00pas Ku3HU
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B) nposiBisit0T CBOKWCTBA KUBBIX OPTraHU3MOB TOJIBKO B JKUBBIX KJIETKAX X035€B
I') xunauku

6. Hexnerounsie (OpMbI )KU3HU H3y4aeT HayKa:
A) uxtronorus

b) Bupyconorus

B) 300m0rus

I') 6oranuka

7. B cocTtaB Bupyca BXOIAT(UT):

A) snpo

b) nyknennoBas kuciaora

B) pubocombr

I') kieTounas cTeHka

8. Hanbosee rpexTuBHAS 3a111Ta OT BUPYCOB Y UEIOBEKA U KUBOTHBIX:
A) puém aHTHOMOTUKOB

b) BocnanuTenbHas peakius opranisma

B) cienmduyecknii UMMYHUTET

I') HempoHUIIaEMOCTh KJIETOYHOW MEMOpaHbI

9. K BupycHbIM 3a00J1€BaHUSM OTHOCHUTCS:

A) anrmHa

b) kpacuyxa

B) uyma

I') ocra

J1) xonepa

E) repmec

10) VkaxuTte xapakTepHble TPU3HAKU BUPYCOB:
A) UMeroT OeNKOBYIO0 000J0UYKY — KarlChI

b) pa3MHOKal0TCs TOJIBKO B KJIETKE XO35IMHA

B) pa3zMHOat0TCs MPOCTHIM JI€TIEHUEM HaJ[BOE

26



I') HykienHOBas KUCIOTA COACPIKUT TE€HETUYECKYIO0 HH(POPMALIUIO

J1) BUuHBI B cBETOBOM MUKpocKkon E) oTHOcsTCS K HapcTBy JKUBOTHBIX

OTBETHI K TECTY:

1. B
2. A
3. T
4. T
5. B
6. b
7. b
8. B
9. B, IE
10. A, b, T
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