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IIPOrPaMMBbl)
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Crniucoxk nureparypbl




1. Komnieke 0CHOBHBIX XapaKTEePUCTUK MPOrpamMm
IMosicHuTeabHasA 3anMCKA (001Iasi XaPAKTEPUCTUKA NIPOTPaAMMBbI)

JlononHuTenbHast 001e00pa3zoBaTeIbHast 00Iepa3BUBAIOIIast IPOrpaMma
«Mup o]l MUKPOCKOTIOM» COCTaBJICHA HA OCHOBE CJICIIYIOIIMX HOPMATUBHBIX JJOKYMECHTOB:

* ®denepanbHblii 3akoH Poccuiickoit denepanuu ot 29 nmekabps 2012 r. Ne 273-d3 "O6
obpaszoBanuu B Poccuiickoit @enepanun» (namee — @3 Ne 273);

* Vka3 [Ipesunenta PO ot 7 mas 2012 r. Ne 599 "O mepax no peanmzanuu rocyaapCTBEHHOM
MOJIUTUKH B 00J1aCTH 00pa30BaHus M HAyKH'";

* (denepanbHas 1ieeBas mporpamMma pa3BuTHs obOpazoBanus Ha 2018 -2025 roxer (ot 26
nexabpst 2017r.Ne 1642);

* Crpareruss  pa3BUTHS BOCIIUTAaHUS B PO  (2015-2025) (yts.
Pacnopsixennem
[IpaButensctBa PD ot 29 mas 2015 r. Ne 996-p);

* KoHmenimust pa3BUTHs JONOJHHUTEIBLHOrO oOpa3oBaHus aeteil (oT 4 ceHTsAOps 2014r. Ne
1726-p);

* Ilopsimox opraHu3alMd W OCYIIECTBJICHUS  00pa3oBaTeNbHOW  JESATENBHOCTH IO
JOTIOTHUTEIBHBIM 0011e00pa3zoBareabHbIM nporpammam (Ilpukas MunoOpuayku PO ot
29.08.2013 r. N 1008);

* ITucekmo MunooOpnayku P® ot 18.11.2015 Ne 09-3242 «O HampaBiieHUH PEKOMEHJALUII»
(BMecte MeToaMuecke PEKOMEHJIAIMM MO  MPOEKTUPOBAHUIO  JOMOJHHUTEIbHBIX
00111epa3BUBAIOIIUX TIPOTPAMM);

* OcHOBHOI 00pazoBatensHOl mporpammbel MBOY  «Anekcanapo-Crno6oackas OOILy; [
[TonoxxeHuss O CTPYKType, MOpAIKE pa3paOOTKU U YTBEPKACHHS paboO4MX MpOTrpaMM B

MBOVY «An.Cnobonckas OOI» O Yuebusiii mman MBOY «An.Cno6oackas OOI» Ha
2024 — 2025 yueOHblii ro.

Hanpagnennocms npozpammupl. eCTECTBEHHOHAY4YHasl.

Cmeneny agmopcmea’ MOIU(PpUIIPOBAHHAS.

Hoeu3na nporpaMMsl 3aKJIFOYAETCs] B HEJOCTATKE AHAJIOTOB ITAHHOM NPOrpaMMBbI B CHCTEME
JIOTIOJIHUTEIBHOTO 00pa3zoBaHus aerei. [loaToMy HacTosIas mporpaMMa Mpu3BaHa yCTPaHUTh
MIPOTUBOPEYUE MEKY aKTyaIbHOCThIO M BOCTPEOOBAHHOCTHIO JAHHOTO acleKTa
O1OJI0rM4ecKoro o0pa3zoBaHus U OTCYTCTBHEM BO3MOXKHOCTH IS 3AMHTEPECOBAHHBIX B TAKOM
00pa3oBaHUM LIIKOJILHUKOB MPUOOPECTH CHCTEMATU3UPOBAHHBIE HABBIKU PAOOTHI C MUKPOCKOIIOM
AJI1 U3YYCHUS MUKPOMHPA.

Oco0eHHOCTH MporpamMmbl. V3ydeHne MUKPOCKOMMYECKUX OpPraHW3MOB HEBO3MOXKHO 0€3
MHUKpOCKOIIa, a paboTa ¢ HUM BCerja BbI3bIBaeT OCOOBIM MHTEpec. biaromaps Mcrosib30BaHUIO
JAHHBIX TEXHOJIOTUH oOydarommecss MMEIOT BO3MOXKHOCTh HE TOJBKO HaON0JaTh OOBEKTHI
YKUBOW MPUPOJIBI, HO U 3aMMCHIBATh BUEO, HAOIIOAATh IIUKIIBI pa3BUTHs. VccaenoBaHue KUBBIX
O0OBEKTOB HAa 3aHATHUAX, IIOCTAHOBKA C HHUMHU OIBITOB AKTUBU3UPYIOT I03HABATEIbHYIO
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NesTeNbHOCTh JETeH, Pa3BUBAIOT HKCIEPUMEHTAIbHBIE YMEHUS M HABBIKU, YIIIYOJSIOT CBSI3b
TEOPHH C TMPAKTUKOM, ITOMOTYT y4YalllUMCs OTPEACIUTHCS ¢ BBIOOpOM Mpodeccun. Menpyaiiime
IPEJCTaBUTENIN HKUBOIO MHUpa OaKTepuH, HuU3IIMEe TpUObl, NpPOCTEHIINEe KUBOTHBIE U
OJHOKJICTOYHbIE PACTEHHUSI M3YYalOTCs B IIKOJIBHOM Kypce Ha MPOTSHKEHUH HEOOIBIIOTOo
KOJINYECTBA Y4E€OHBIX 4acOB, MOITOMY 3aHATHS MO3BOJAT YriyOUTh 3HAHUS OOY4YAIOLIMXCS IO
JAHHBIM pa3jienaM OUOJIOTMM Ha SKCIEPUMEHTAIbHOM YPOBHE. AKMYanisHOCHMb RPOZPAMMBbL
COCTOMUT B TOM, YTOOBIL:

*  BO-IIEPBBIX, TEM, YTO COBPEMEHHBII IKOJOrMUECKU U OMOIOINYECKH IT'PaMOTHBIN YEJIOBEK HE
MOXET HE yMeTb pPaboTaThb C MHUKDOCKOIIOM U HE HMETb JOJDKHOTO IPEACTaBIECHUS O
MHUKPOMUDE;

*  BO-BTOPBIX, BOCTPEOOBAHHOCTBbIO Yy CTYIEHTOB OHMOJOrMuYeckux cnenuaibHocteid BY3os,
TEXHUKYMOB U aKaJIeMHI HaBBIKOB PabOThI ¢ MUKPOCKOIIOM;

* B-TPETbUX, MHOTOYMCICHHBIMH OTKPBITHSAMH, CHCTAHHBIMH Ojlarojaps HpPUMEHEHHIO
MHKPOCKONa, B OOJIACTM MHUKpPOOMOJOIMH, TE€HETHKH, OMOMH)KEHEpuH (KJIOHHPOBAaHUE U
CO3JIaHHE TeHETUYECKH MOTU(UIIMPOBAHHBIX OPraHU3MOB, pacmM(poBKa reHOMa YeloBeKa U
T.IL.).

OmauuumensHvle 0COOEHHOCMU NPOZPAMMEBL.

BoBiieub HIKOJBHUKOB B MPOLECC MO3HAHUS JKUBOW MPHUPOJBI, 3aCTABUTh MX 3ayMaThCs O
TOHKHX B3aUMOOTHOIICHHSIX BHYTPHM OHOIIEHO30B, HAYYHUTh BBICKA3bIBATh CBOM MBICIH U
OTCTaMBaTh UX - 3TO OCHOBA OPraHMU3ALUU OHOJOTMYECKOro KpyXKa, T.K. OHOJIOTHYEecKoe
oOpa3zoBaHue (HOpMUPYET y MOJPACTAIOIIEIO MOKOJEHHUs [MOHMMAaHUE XKM3HM Kak Beluyaiiei
LIEHHOCTH.

Aopecam:

— IporpamMma ajipecoBaHa ydyamumcs B Bo3pacte 11-15 ner;

- ydeOHasi rpyrmima cocTout u3 12-15 obydaromuxcs;

— IIpeIIoIaraéMblii COCTaB IPYMIIBL: ydalluecs OJHOI0 BO3pacTa.

Oobvem npozpammot

OO011ee KOIMYECTBO YUEOHBIX YaCOB, 3aIIJIAHUPOBAHHBIX HA BECh EPUOJT O0yUEHus,
HEO0OXOIMMBIX JJIs OCBOEHUS IPOrpaMMBbl COCTaBIAET 72 yaca. Dopmel u pexcum 3aHamuii:

— ¢dopma oOyuenus — ounas (3akon Ne 273-D3, rn. 2, ct. 17);

— (dopMBl OpraHu3anuu 00pa3oBaTEIbHON JESITEIbHOCTH — TPYIIOBBIE, 1O 3BEHBSM,
VMHVBUAYaJIbHbBIC. — PEXKUM 3aHATHIA: 2 pa3a B Hejemto 1o 1 yacy, 72 yaca B rof.

Ilens npozpammer’. pacuiipeHre Kpyrozopa o0y4aroumxcs 0 MelIbuaiinX MpeICTaBUTENIX
YKUBOT'O MHpa B MIPOLIECCE BBINOIHEHUS TEOPETUKO-IKCIIEPUMEHTAIIBHBIX 3aJaHUM.

3aoauu:

Oobpazoeamenvuuvie:

1. ¢dopmupoBaTh HaydHOE MHUPOBO33PEHHUS U KYJIbTYPBl HHTEIJIEKTYaIbHOTO TPY/A;

2. TO3HAaKOMHUTH C HCTOPUEH Pa3BUTHS MHUKPOOHOIOTHH;

3. U3ydYaTh CTPOEHUS Ha KIETOYHOM YpPOBHE MPEACTaBUTENEH pazMUYHBIX LAPCTB: OaKTEpHii,
pacTeHMid, KUBOTHBIX M TPUOOB; OOyUE€HUE HW3TOTOBJICHHIO KYIBTYP OJHOKIETOUHBIX
OpraHU3MOB.

Memonpeomemnmnuie:

1. pa3BuBaTh UHTEpPEC K OMOJIOTHH, OMOIOTHUIECKOMY IKCIIEPUMEHTY;
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2. ¢opMupoBaTh MPAKTUYECKHE HABBIKM PaOOTBI CO CBETOBBIM MHKPOCKOIIOM W ITU(POBBIM

3. dopmmpoBaTh HaABBIKM HANHMCAHHWS MHCBMEHHBIX  paboT:

n1abopaTopHBIM 000PYyIOBAHUEM;

COOOILIEHHA,

JIOKJIa/IOB,

HUCCICO0OBATCIIbCKHUX pa60T; Pa3BUTHEC UHAUBUAYAJIbHBIX CIOCOOHOCTEH 06yqa}omnxc;1.

Jduunocmnuie:

1.

TBOPYCCKYIO aKTUBHOCTD,

BOCIIMTBIBaTb YMCHHE BHUACTH, YYBCTBOBATb, IIOHHMATbh, IPOABIASA CAMOCTOATCIBHOCTb U

2. ¢bopMHpOBATh KOMMYHHKATUBHYIO KYJIbTYPY, TEPIIUMOCTh K Uy>KOMY MHEHUIO, YMCHHE

paboTath B rpymre;

3. BOCHHTBIBAaTbh aKKypaTHOCTh, YyBCTBO CAMOKOHTPOJIS, B3aMMOIIOMOIIIH.
Y4eOHO-TeMaTHYEeCKHH I1aH
No KosnuecTBo yacos
n/n " /
AMMEHOBAaHHE Pa3aesioB/ TeM IpakTH
Bcero | Teopus
Ka
1. BBojHoe 3aHsaTHe. BXoHON KOHTPOIIb. 1 1
2. HcTopust oTkpbiTHs MUKpockoria. [TpakTuyeckas padora 2 1 1
Nel «MUKpOOpraHusMbl B Karulie BOJbI».
2. «IKkcnenuumsa» neppas — «bakrepun» 6 5 1
3. «IKCIeuIusy» BTopas» - «MHorooOpasue, 3HaUCHHE 4 3 1
BOZOPOCIICH»
4. «OKcneUIHs» TPeThs — « MHUKOIOTHs — HayKa 0 rpudax» 10 4 6
3. «Okecnenuuus» yerBepras — «lIpocreimme» 7 6 1
6. IIpomexxkyrouHas arrectanus 3a I 4 4
noJyroaue.« JKcneaunus» msras — «Bupyce»
7. Tema 1. BeniecTBa 1 MaTepHansl B HallleM JIOME. 17 9 8
8. Tema 2. ['eoXuMHYECKHE IIUKIIBI B IIPUPOJIC: BEYHOE 9 4 5
JIBHZKCHHE XMMHUYECKHX IIEMEHTOB Ha 3eMIle.
9. Tema 3. Xumus — HayKa dKCIIepMMEHTaIbHas. 12 7 5
[TpakTHkyM. [TpoMekyTOUHas aTTecTallHsL.
10 Hrorosoe 3ansarue. Mrorosas arrecraiiys. 1 1
HUTOT'O 72 42 30




Copaeprxanue nporpaMmbl
HcTopus OTKPBHITHS MHKPOCKONA. «IKCIIEANINN Kak (hopMma

HayLIHOfI JACATCIIBHOCTH, ITIOAI'OTOBKA K HUM.

«Ikcnennums» nepsasi — «bakrepum».

Bakrepuonorus. MHOroo6pasue 6akTepuii, BRIpaXeHHOE B pa3HooOpa3uu (hopm, crocodax
IIUTAHUS, OTHOLIEHUS K KUCIIOPOly, MecTax oOuTaHus. 3HaueHue Oakrepuil; 00JIe3HETBOPHBIE
Oaktepun. PaccMaTprBanue CeHHOM MaJ0O4YKH, KHCIOMOJIOYHBIX OakTepuil. BeipamuBanue
OakTepwii; paccMaTpUBaHHUE KOJIOHUN Yepe3 KphIKy yamku [letpu; onpeaenenne mraMmmoB
OakTepHii, pa3BUBILUXCS Ha NMUTaTeIbHON cpene. Cune-3enenblie Bogopociau. Kro onu?

«Ikcnenuums» BTOopas» - «MHorooopasue, 3HaueHHe BOAOPOCIEiD».

Anpronorusi. Mecra oOuTaHusl BOAOPOCIeH, MX pasHooOpasue, 3HaUYCHUE; KOCMUYECKUI
JKCIepuMeHT. PaccmarpuBaHue BOAOPOCIEH, B3SATBIX CO CTEHKH aKBapUyMa, XUBYIIUX HaA
KOpE JIEPEBHEB.

«IKCneauuusD TpeTbs — « MHKOJIOIHA — HAyKa 0 rpudax».

Mukpockonuyeckoe CTpoeHue IpuOoB. VcTopus OTKpBITHS M 3Hau€HUE MEHUIMIUINHA.
PaccmarpuBanue rpu0oB — MUKpOCKOIIMpOBaHHe. V3ydeHne BIUSHUS pa3INuHbIX YCIOBHM Ha
Pa3MHOKEHHE IPOKIKEH.

«Ikcnennumsas» yersepras — «llpocreiimmue.

IIpoTto3oomnorus. MHoroo6paszue (Gopm; crocoObl NepeIBUKEHUS; TAKCHUCHI; 3HAUYEHUE.
PaccmaTpuBanue mpocrteimmx, HaOI0AeHNE 3a NepeBrKeHneM. BripalnBanre npocTeimmx
Ha pa3HbIX Cpelax.

«Ikcnennums» nAras — «Bupycem.
OtkpbiTue BHpPycOB. MHoroo0Opasue, 3HadeHue. BupycHole 3a0oneBanus. ['punm.
BUYunpexuus. BupycHsiii renaTur.

Tema 1. BemecTBa 1 MaTepuaJibl B HAILlIEM JI0Me.
Hctopus pa3BuTusi ObITOBOM XUMHH. Y TUBUTENBHBIE CBOWCTBA BOABL. Bonia B mpupoae, ObITy,
npousBojcTBe. Conu B OBITY, UX MHOrooOpasme, CBOIWCTBa, NpuMeHeHHe. CTpOUTENbHbBIE
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MaTepuasbl U UX UCIOJB30BaHUE MTPU PEMOHTE KUJIBbIX ToMenleHu. Mcropus co3manus Cmyex,
BH/JIbI CIIUYEK, BEIIECTBA B UX COCTAaBE.

Kannensipckue npuHaIIeKHOCTH TJia3aMu XHUMHKA. VIcTopusi co3gaHusi mMaTepualioB s
MMChbMa: manupyc, neprameHT, Oymara. ['paduroBblie kapanaaiiy, YepHuia, Kpacku.

Mbuta u cuHTeTHueckue Moromme cpeactea (CMC). Ywuctamme mpenaparbl |
MATHOBBIBOJUTEIH.

Kien, ux cocraB u aelicTBHe Ha pa3HbIE MaTepHAIIbI.

CpenctBa ObITOBOM XUMHUH B JIOME U TeXHHKa 0€30MaCHOCTH IpU paboTe ¢ HUMHU.

Pacuernble 3a1aun. Beruncienre MaccoBOM J10JIM paCTBOPEHHOTO BEILIECTBA B PacTBOPE.

JlabGopaTopHble ONBITHI.

1. XecTkocTh BOJBI M CHOCOOBI €€ YCTpPAaHEHHUs B JOMAIIHUX YCIOBHUSAX. YaJIeHUE
HAKUIY C BHYTPEHHEH MOBEPXHOCTU SIMAIUPOBAHHOMN TOCY/IBI.

2. PaccmoTpenue kpucTamioB CoJeil ¢ MOMOUIBIO JIYIIBL.

3. PacnioznaBanue coneii (KMnO4, NaCl, CuSO4*5 H20, CaCo03) nmo xapakTepHbIM
(bU3NIECKUM CBOWCTBAM.

4. 3aTBepJieBaHUE LIEMEHTA IIPU CMEIIMBAHUH C BOAOMH.

o. Cpasuenue mputa 1 CMC o o6pazoBanuto nieHsl. [logoop CMC, moaxoasmux st
OTIpEeICTICHHOTO BH/Ia TKAHU U 3arps3HEHUS.

6. [TonGop cpeAcTB Uis BBIBEACHUSA NSTEH XKHUPA, PKABUMHBI, (PPYKTOBOIO COKa C
TKaHeH.

7. [TonGop kIieeB MO CHOPaBOYHOW TaONHUIlE VIS CKJICWBAHUSA PA3UYHBIX MaTEepHallOB

(IpeBecuHBI, METAIIIOB, KOXH, Gapdopa). [IpakTuyeckue padoTsl.
1. Kak nogoOpats HeoOxoaumbie CMC a1 CTUPKH B IOMAIITHUX YCIOBHSIX.
2. YyianeHue TSTEH C TKaHW C TIOMOIIBIO TPEIJIOKEHHBIX YHCTAIIMX CPENCTB. 3.
[IpuroroBnenue Kiies U CKJIEMBaHUE IBYX OJIMHAKOBBIX U JABYX Pa3HbIX MaTepUasoB.

Tema 2. I'eoxumMuvecKkue HUKIIBI B IPHPOJe: BeYHOE IBHKEHHE XMMHUYCCKHX 3JIEMEHTOB
Ha 3emute.

[Ipeamer reoxumuu. OOomouku 3emiau. XuUMUYECKHU cocTaB 3eMHBIX cdep. [Iporeccs
paccesiHuS BeIlleCTBA B XKHJKOCTSIX, ra3ax, B TBEpAbIX Tenax. Bona — Heo6xoauMoe yciaoBue Bcex
MPUPOJHBIX XHMMHUYECKUX MpoleccoB. ['eoxumuueckue mnporecchl B okeaHe. KpyroBopoTsl
YIJIEKUCIIOTO Ta3a, a30Ta, KUCIOopoa.

buoreHHbIe 27IEMEHTHI — CBA3YIOLIEE 3BEHO MEKY KUBOM U HEXXUBOU IPUPOIOH.

PacuerHble 3a1aun. BelunciieHne MaccoBbIX J0JE€M XUMHUYECKHX JJIEMEHTOB B COCIMHEHUSX,
Y4aCTBYIOUIMX B MIPUPOJHBIX FEOXUMHUECKUX IIUKIIAX.

JlaGopaTopHbIe ONBITHI.

1. BzaumopeiictBue okcuaa yriaepoaa (1V) ¢ ruipokcuioM Kajablysi B pacTBOpE.

2. [Tony4yenue ruapokapOOHaTa KaJbIHs U Pa3JIOKEHNUE ero MPH HarpeBaHUU.

3. O6HapyxeHue KapOOHATOB B TOPHBIX MOPOIAX.

4. Onpenenenuie PH mouBeHHON BBITSKKHU, PACTBOPOB KUCIIOT U IIEJI0YEH.

5. Pacno3naBanme coseit Hatpus u kanus. 6. Pacrio3naBanue cyinb(}haToB, XJIOPHIOB.

Tema 3. Xumusi — HayKa IKCIIEPMMEHTAJIbHAS.



[ I R O A O A R R

Texauka mabGopaTopHbiXx paboT. Ilpocreiimue crekmoayBHbIe padoThl. KauecTBeHHBIN
ananu3. OurcTka Bojbl neperonkoi. [louBenHas BHITsKKA U onpeenenue ee PH. Onpenenenue
HAJIMYUs HOHOB B IOYBEHHOU BBITSIKKE.

KonnuectBennslii ananus. OmnpezeneHue 3arpsA3HEHHOCTH MPOAYKTa (MOBapeHHOM coin).
KonunuecTBenHoe onpeeneHne Macc npoAyKTOB peakiuu (pu pa3ioKeHUH MaJlaxuTa).

OnpeneneHre KOHILEHTPALMU XJOpa B COCyAe HOJIOMETpuYeckuM MeTojoM. llomyuenwue,
cobupanue, ACHTH(PHUKALNS Ta30B, MOHTaXX IPHOOPOB.

IIpakTHyeckue padoThl.

1. Ob6pamenne co crekioM (crubaHue CTEKISIHHOM TPYOKH, HM3TOTOBJICHHE MPOCTEHINNX

puOOPOB).
. OuncTKa BOJIbl IEPETOHKOM.
. O4ncTKa BOJBI OT 3arpsA3HEHUI.
. [IpuroToBieHue NOYBEHHON BBITSDKKH U ompeseseHue ee pH.
. OnpeneneHue cTeneHy 3acoJeHHOCTH TOYBBI.

o OB W

. Pemmenue OKCIICPUMCHTAJIBHBIX 3aJlad Ha pPAaCllO3HABAHUC KATHOHOB MW AHHWOHOB. 7.
PaSI[eJ'ICHI/Ie CMCCH BCIICCTB C IOMOIIIBIO 6YMa)KHOI7I XpOMaTOFpa(bI/II/I.

IInanupyembie pe3y/ibTaTbl 0CBOCHHS IPOrPAMMBbI, (POPMBI U BHbI
KOHTPOJIA

ITocne 3aBepiieHuss oOydeHUs: oOydaroUMiics JOKEH 3HATh:
- IPUHLUIIBI PAOOTH MUKPOCKOIIA U OCHOBHBIE METO/bI pabOTHI C HUM;
- IpaBHUJIa TEXHUKH 0€30MaCHOCTH MPH MUKPOCKOIMMPOBAHUY;
- IPU3HAKU OCHOBHBIX LIAPCTB >KUBOW MPUPOJBI - OCHOBHBIX IIPEACTABUTEIIEH LAPCTB KUBOI

MPUPOJIBI - 3HAYCHUE OAKTEpHil, TpUOOB, pAaCTEHUH.
- 0COOEHHOCTHU CTPOEHUs OaKkTepuid, rpuOOB, PaCTEHUH YMeThb:

- IpaBWIbHO M 0Oe30macHO oOpamarbCsi € MHKPOCKOIOM, IOCTOSHHBIMM W BpPEMEHHBIMU
MHUKpOIIpenapaTaMy, OCBETUTEIbHBIMU TPHOOpaMH;

- 100BIBaTh HEOOXOJUMBII MUKPOCKOMUYECKHH OOBEKT B MPHUPOAE M MOATrOTABIUBATH €ro K
MHUKPOCKOITHPOBAHUIO;

- U3y4aTh CTPOEHUE OpraHU3Ma WM IIPEAMETA C UCIIOJIb30BAHNEM MUKPOCKOIIA,

- IPOU3BOANTH 3aPUCOBKY M3y4aeMOro 00ObEKTa M C UCIOJIb30BAaHUEM CIIPABOYHOM JUTEPATYPHI
YKa3bIBaTh HAa3BaHUS €r0 4acTeH, 1aBaTh €r0 KPaTKY XapaKTEPUCTHUKY;

- IPOBOJUTH MUKPOHUCCIIETOBAHMS.

B pesynbrare 3aHATHH MO MporpaMMe K KOHILY y4eOHOro roga oOyyaromuecs: 3HaloT:
- HCTOPHIO Pa3BUTHUSI MUKPOOHOJIOTHH;

- CTPOCHHE YBEIMUUTEIbHBIX TPHOOPOB;

- 3HAYEHHE U3YYEHHBIX OPIraHU3MOB B IIPUPOJE U KU3HU YETIOBEKA;



- CTPOCHHE Ha KJIETOYHOM YPOBHE IIPEICTABUTENEN PA3INYHBIX LJAPCTB )KUBOTO MHUpa: OaKkTepui,
pacTeHuil, KUBOTHBIX U TPHOOB; YMeEIOT:

- paboTaTh C MUKPOCKONIOM M IU(POBBIM Ja00pAaTOPHBIM 000PYI0OBAHUEM;

- TOTOBUTH KYJIBTYPbl OJJHOKJIETOUHbBIX OpPraHU3MOB;

- IUCaTh HEOOJbIINE MUCbMEHHBIE PAOOTHI: TOKJIA/IbI, COOOLICHNUS, NCCIEN0BATEIbCKUE PAOOTHI;
- HaOI0aTh M CPAaBHUBATH PE3YJIbTAThl OMOIOTHYECKOTO IKCIIEPUMEHTA.

- paboTaTh C [OCTYNIHOM HayyHOW IIEUaTHOM JUTepaTypoil, MaTtepuanamu MHTepHer; -
BBICTYINIaTh C pe3yJbTaTaMU HCCIIEI0BaHMs Iepe]l 00ydarollMMUCS Ha 3aHATUSAX U Hay4YHBIX
KOH(epeHIHIX 00yJaromuxcs; - paboTaTh CO CBETOBBIM MHUKPOCKOIIOM;

- BBIPAIMBATh OMOJIOTUYECKUI MaTepHajl pa3IMyHbIX OaKTepuil U IIECHEBBIX IPUOOB;

- CaMOCTOATEIbHO FOTOBUTh MUKPOIIPENAPATHI.

JlanHas mporpaMMa MpeArnoiaraeT NpUuMepHbId 00beM 3HaHUH, YMEHUN U HABBIKOB, KOTOPBIM
JIOJKHBI OBJaJieTh oOyyatomuxcs. CHIKeHHe MHTepeca K IpeaMeTy U oOuinue uHdopManuu He
BOCIUTBIBAET y JETEW MOTPEOHOCTU K PACIIMPEHUIO U YIIIyOJIEHHWIO CBOMX 3HaHMM. 3anada
o0y4yeHHs 10 IpOrpaMMe 3aKJI0YaeTcss He B Iepepade 00ydaroluMcs ONpeesieHHOro oobema
3HaHUil, a B TOM, 4TOObl HAyYUTh MX 3TH 3HAHUA HOOBIBATH caMocTosTeabHO. OOyueHue 1o
JAHHOW IpOorpaMMe€ HalpaBJIEHO HA aKTHBHYIO y4eOHyro AesrenbHocTh. [Ipu opranusauuu u
IUTAHUPOBAHUM 3aHATHH YYMTBHIBAIOTCS BO3PACTHBIE OCOOCHHOCTU JIE€TEH, JIF0OO3HATENbHOCTD,
HAOJIIOAATENBHOCTD; WHTEPEC K IUHAMUYECKHM IIpoIeccaM; KeJaHHe OOMaTbCs C KUBBIMHU
00BbEKTaMU; MPEeAMETHO-00pa3HOe MBILIUIEHHE, ObICTpOE OBJIAJCHHE YMEHHUSMH U HaBbIKaAMH;
SMOLIMOHANIbHAs BO30YIUMOCTb.

IIporpamma HOCUT pa3BUBAIOIIYIO, IEATEIBHOCTHYIO U IIPAKTUYECKYIO HAIIPABIECHHOCTD.
IIporpammoii npeycMOTpeHO U3y4eHHE TEOPETUUECKUX BOIIPOCOB B X0/1€ Oece, JeKIUH.
OcHOBHBIMU bopmamu 3aHATUN SBJISIETCS UCCIIEI0BATEIIbCKUE  3aHATHS,

npo0IeMHONIa00paTOpHbIE M TMpPaKTUYECKHE 3aHsATHs, pedepaTsl, 3aluTa TPYNIOBBIX
IIPOEKTOB.

Htorom mnpoBeneHuss 1a0OpaTOPHBIX WJIM NPAKTHUYECKUX padOT SBJISIOTCA OTYETHl C
BBIBOJIAMHU, PUCYHKaMU. {71 MpakTUYecKUX M JTa0OPAaTOPHBIX 3aHATHI HEOOXOAUMBI: CBETOBBIE
MUKpPOCKOTIBI, IIU(PPOBbIE MHKPOCKOIBI, JlabopaTropHoe 00OpyAOBaHHUE, pPYYHBIE JIYIIbI,
KOJJIGKIIUM JIMIIAfHUKOB, MHUKpPOOHOJOrMYeckre mnpemnaparsl TaOnuubl. baktepuu, rpuosl,
BOJOPOCHH, JPOXOKA JJs  HM3ydyeHUs oOyyarouiuecs BbIPALIUMBAIOT CaMH U TOTOBST
MHUKporpenaparsl. Ha 3aHATHM 3aKiIaabIBalOTCS ONBITHI, MCCICAOBAHMSA, 3a XOJOM KOTOPBIX
Ha0JII0/1al0T OTBETCTBEHHBIE U O Pe3yJbTaTaX JOKJIabIBAIOT HA 3aHATUU. 3HAHUS 00ydarouuXxcs
MIPOBEPSAIOTCS C MOMOIIBIO TECTOBBIX PadOT, MPU 3TOM TpPeOOBAHUS K 3HAHHUSAM M YMEHHUSIM He
JIOJKHBI OBITh 3aBBIIIEHBI, TAK KaK Ype3MEPHOCTh TPeOOBAHUM MOPOKAAET NEPETPY3KY U BEAET K
YTacaHUIO HHTEpeECa.



2. Komnuiekc opranu3aliiOHHO-TIearorui4ecKux ycJoBui
Buasbl arrecranmu

* Tekymas arrectanusi — OLIEHKa KauecTBa YCBOCHHUS MarepHajia Kakoh-InOo 4acTu (TEeMbl)
IIPOrpaMMBbI U IPOBOJUTCS IIEJArOrOM Ha 3aHATHAX.

* Temaruueckas arrecTalys — 3TO OLEHKA KaueCTBA YCBOCHUS yUalllUMUCS KOHKPETHOM TeMBbI
Wi O5loKa MporpaMMbl M TPOBOAMUTCS IMEJAroroM MO OKOHYAHMWIO UX H3YyYeHHs B
COOTBETCTBHUH C TPEOOBAaHUSAMU JAHHOMN MPOTrpaMMBbl.

* IIpomexyrouHas aTTecTalus — 3TO OLIEHKA KayecTBa YCBOCHHUS YYalIMMHCS, KaKoW- KOO
YacTH, TeMbl (T€M) MPOrpaMMbl, MO UTOraM y4dyeOHOro mnepuoaa (MOIYroaus, roa) U
MIPOBOAMTCS N1€JarOTOM.

* MHroroBas arrecranuss — O3TO OIIEHKA OBJIQJCHHS YYalllUMUCS YPOBHS JOCTHKEHHM,
3asIBJICHHBIX B IIPOIpPaMMe II0 €€ 3aBEPILIEHUIO.

@DopMBbI IPOBEEHUS aTTECTALUU
Jnsg  Tekymero u - TEMaTH4YECKOrOo KOHTPOJS YPOBHS  JIOCTHXKEHUH  ydyaluxcs

MCIOJIb30BaHBI TAKUE CIIOCOOBI, KaK:

* Halmo/ileHNe aKTUBHOCTH Ha 3aHSATHH;

+ Oecena c y4aluMucs, poJUTeNsIMH;

* aHanu3 paboT, pe3yIbTAaTOB BHIMOJIHEHUS TUarHOCTUYECKUX 3a/IaHu;

*  AHKETUPOBAHHUE, TECTUPOBAHUE.

(DOpMBI MMPOBCACHUA HpOMC)ICYTOQHOﬁ aTTeCTaluu: 3aluTa pe(bepaTOB H IPOCKTOB.
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J151s ipoBeIeHNsI UTOTOBOM aTTECTAIIUH 110 Pe3yIbTaTaM H3yYeHHUs Kypca HCIOJIb3yeTCs:

*  chenuajibHas 3a4eTHas padoTa (MPOEKT),

*  1opTdoMo YICHHKA, T.€. COBOKYITHOCTh CAMOCTOSTEIBHO BBIIOJIHEHHBIX pedepaToB, MUHU-
MIPOEKTOB M JIOKYMEHTAJIbHO TOATBEPIKICHHBIX JOCTHKEHHI (TPAMOTHI, TUTLIOMBI).
HtoroBasi olleHKa HAKOMUTENbHAs. Pe3yibTaThl BBIMOJIHEHUS BCEX IMPEAIOKEHHBIX

3aJ[aHuil OLIEHMBAIOTCS B OaJ1ax, KOTOPbIE CYMMHPYIOTCS IO OKOHYaHUH Kypca.
®opmbl IPOBE/ICHHS UTOTOBOI aTTECTAIMH YYAIIMXCS: MPE3CHTAIMS TBOPYECKUX PadoT,

KOJUICKTHBHAS peIeKcusi, caMoaHalIu3 U JIp.

PesynbTaThl MpOMEKYTOYHONH M UTOTOBOM aTTECTAI[MM YYAIIUXCSI OICHUBAIOTCS TaKUM
00pa3zom, YTOOBI MOXKHO OBLJIO OTIPEICIIUTH:
— HACKOJIbKO OBUIM JIOCTUTHYTBI, HMPOTHO3UPYEMbIC PE3YJIbTaThl MPOrPaMMbI
KaXJIbIM PEOCHKOM;
- MIOJTHOTY BBITTOJIHEHHS] 00pa30BaTEIbHOM MIPOTPaMMBI;
O1eHKa MOXKET BBICTABJISITBCS KaK B (OPME «3a4TEHO» — «HE 3a4T€HO», TaK H IO
OayIHbHOM HIKaJIE.
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Bpems npoBenenus

Ieas npoBenenus

@D opMBbI KOHTPO.JIS

BxoaHoii KOHTPOIB

B Hauane yueOHoro roja.

OnpejielieHHe MMEIOIIMXCS 3HAHWI W
TBOPYECKUX criocoOHOCTEHN
oOyyaromxcs.

Tecr 3aKpbITOI'O THIIA.

Texymmuii KOHTPOJIb

B TCUCHHE Bcero | Onpe/ieieHHe CTENeHN YCBOCHHS - CamocTosTeIbHAS
y4eOHOTO roja. oOyyaromumucs yueOHoro marepuania. | pabora.
BrisBneHne oOyJaronmxcs, - TBopueckas padoTa.
OTCTAIOIIHNX U ONIEPEIKATOIINX
- BeicTaBku.
o0yueHue.
- CopeBHOBaHHS.
[Toxdop Haubonee >pPeKTUBHBIX P
METOJIOB U CPEJICTB O0YUCHHUS.
IIpomeskyTOUHAs aTTEeCTALMS
B KOHIIE nepBoro | OnpeielieHue cTereHl YCBOSHUs TecT 3aKpbITOrO THIIA.
TOJIYTO/IHS. oOyyarolumucs y4eOHOTro Matepuaa.
OrnpeJiesieHHe pe3yibTaToB 00yYeHHUs.
B KOHIIE BTOpOro | OnpejeneHue pe3ynbTaToB 00yueHHs. | TecT 3aKphITOrO THIIA.
TOJIYTO/IHA.

Hrorosas arrecranus

ITo 3aBepiicHHIO
00y4eHus 1o
00111e00pazoBaTeIbHOM
oOIepa3BUBatoNIei
nporpaMme.

OnpeneneHue ypoBHS pa3BUTHS
oOyuaronuxca. OpueHTHpOBaHHE
obyyaroluxcs Ha JalibHellee
oOyueHue.

[Tonydyenue cBeneHUM s
COBEPIICHCTBOBAHUA
00pa3oBaTesIbHON 1IPOrpaMMBbl U
METOI0B 00yUeHHSI.

Tect 3aKpBITOTrO THIIA.
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MeToanuyeckoe MaTepHuaIbl

OO6pazoBaTenbHbIN MPOLECC B CUCTEME JAOMOIHUTEIBHOIO 00pa30BaHus JIeTell o mporpamme
«Mup mojJ MHUKPOCKOIIOM» IpPEICTaBiIsieT cOOO0N CHEeIMallbHO OPraHW30BaHHYIO JEATEIbHOCTD
mejarora W ydamiuxcs, HampaBJICHHYIO Ha pelIeHHe 3a7ad OOYyYeHHUs, BOCIUTAHWS, PAa3BUTHUS
JUYHOCTH.

WnnuBuayanuzanuss oOyd4eHHS B CHCTEME JIOTIOJHHUTENBLHOrO o0pa3oBaHUs — JeTei
OCYIIECTBIISIETCS CO CTOPOHBI CAMOT0 peOeHKa, KOTOPBIN CaM OCYIIECTBIISIET BBIOOP HHTEPECHOTO
Ui ce0sl BUa JIesTeNIbHOCTH. VI3MeHsieTcs W MO3UIMS Mearora: OH BBICTYIAaeT He TOJBKO Kak
HOCHUTEJb 3HAaHUU, HO M KaK MOMOIIIHUK B CTAHOBJICHUU JIMYHOCTH 00Y4aIOIIEroCsl.

OOpazoBaTeNnbHBIA MPOIECC, OPTaHW30BAHHBIM B CHUCTEME JOIMOJHHUTEIHLHOTOO0Opa30BaHUS
OTBEYAET CIACAYIOUIUM TPEOOBAHUSIM:

-MMEeeT PA3BHUBAIOLINIA XapakTep, T.e. JOJDKEH OBITh HAINpaBleH HAa pa3BUTHE Y JETEH
MIPUPOIHBIX 33JIaTKOB U HHTEPECOB;

-pa3zHooOpa3Hblii Kak 1Mo Qopme (TPYNIOBbIE W WHAUBUIYyalbHBIC, TEOPETUYECKUE H
MPAKTUYECKHE, UCTIOIHUTEIBCKUE U TBOPUECKUE 3aHSITHUS), TAK U 110 COACPIKAHUIO;

-0azupyercs Ha pa3BUBAIONIUX METOIaX OOYUCHHS JICTEH;

-HCIIOJIb3YETCS IMaTHOCTUKA HMHTEPECOB U MOTHUBAIIMK  JIETEH C TEM,

9T00BI 00ECIEUNTh TAKOE MHOTO0Opa3ne BUIOB JIEATEILHOCTH U ()OPM HX OCYIIECTBICHUS,
KOTOPOE MO3BOJIHUIIO ObI Pa3HBIM JETSIM C Pa3HBIMH UHTEpPECaMU U IpobieMaMu HAlTH i ce0st
3aHSATHE T10 TYIIE;

-OCHOBBIBAETCS HA COLMATIBLHOM 3aKa3e OOIIEeCTBA; -OTpakKaeT

pernoHanbHbIe 0COOCHHOCTH M TPATUIIHU.

-00pa3oBaTeIbHbIN MPOIECC OCYIIECTBIACTCS dYepe3 Y4deOHOoe 3aHsATHEe (TEOpUI0 WU
MIPAKTHUKY).

CoTpyaIHUYECTBO C POAUTEIISIMHU:

-o0ecrieueHnue pPOAUTENSIM (3aKOHHBIM TIPEICTABUTEISIM) BO3MOXKHOCTH O3HAKOMJICHUS C
XOJIOM U coZiep’KaHHeM 00pa30BaTeIbHOTO MPOLIECCa;

-OCHOBHBIMU  HAmNpaBlIEHUSIMU  pabOTHI;

ycrnexaMu o0y4aronuxcs;

-IOCTHKEHUSIMU O0yYaIOLIUXCS.

Metoabl 00yueHust

CnoBecHbII.

Mertoa npakTuyecKoi paboThl.

Meton HaOIIOACHUS U BOCTIPUSTHSL.

[TpoexTHBIE " METOJ COMOCTaBJICHUS u cpaBHeHHs. Y4y peOeHka
BCMaTpPUBAThCS, aHATM3UPOBAThH ((hopMa, XapakTep, HACTPOCHHE, HA3HAYCHUE U TTpOoYee).

MeTtoa ipo61eMHOTO O0Y4YeHHS:

- 00BsICHEHHE OCHOBHBIX MOHATUHN, ONPEeICHUNA, TEPMHUHOB,;

- CaMOCTOSITENIbHBIH TMOMCK OTBeTa peOeHKa Ha TOCTAaBIEHHYIO TBOPYECKYIO 3ajady; -

MTOHMCK OTBETOB C UCTIOJIH30BAHMUEM OTIOPHBIX Ta0IHIl. MeTox UTpHI.
- Hcnonb3oBaHue TUIaKTUYECKOTO MaTeprana, KOTOPbI BKIIIOYAET:
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- TMOA0OPKY JUTEPATYPHOTO MaTepuaja: CTaThU, PacCKasbl (B mepepadOTKe MO MOCTABICHHYIO
3aJauy), METOJIMYECKHE CKa3KHU, 3araKu;

- mocoOus ( TabaMIIbI, CXeMaTHYECKUE U300pAKEHUS).

(I)OpMLI Oopranu3anvu JeTed HA 3aHSTHIX

['pynnoBasi.
WupuBunyanbHas.
[TapHuas.
MuUKpOTrpynIbl.
Pa3noBo3pacTHas.

®opMbI OPraHu3aluy 3aHATHI YueOHbIe
3aHSTHUSL.
[TocraHnoBKa yueOHOr0 dKCIIEpUMEHTA.
3aHsTHSI — TBOPUECTBA.
Buneosansrusi.
OKcKypceusl.
3aHATHSA- BUPTYaJIbHBIE ITyTEIIECTBUS.
3amura pedepaToB, IPOSKTOB.

MarepnanbHO-TeXHUYECKHE YCJIOBUS Peau3alu NPOrpaMMbl

Y4eOHO-IpaKTH4YECKOe 000py1OBaHHE
[IpesenTtanuu, cxeMbl, TAOTUIIBI

IIndpossie 00pazoBaTebHbIC PECYpPChl
http://www.uchportal.ru  yunTenbckuit  mopTan
http://infourok.ru/ caiT st YUUTEIIS
http://videouroki.net/ Buneoypoku B UHTEpHETE

http://www.metod-kopilka.ru/bubamnoTeka METOTUYECKIX MATECPUAIIOB JIJISl YUUTEIIS

MartepunanbHo-TexHHUYeCKOe o0ecnieyeHre NPOrpaMMbl

Ob6opynoBanue «Touka PocTtay
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‘ Ne ‘ Pa3nennl, TeMbI KounuectBo yacos ‘ Hara IHpH
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n/n Bcero | Teopu | IIpaktuk MeYyaHue
| a
1 | BBoaHnoe 3ansTue. MHCTpyKTa) 1 1
o Th. BXxo1HOM KOHTPOJIb
HcTopusi OTKPBLITHA MUKPOCKONA (2 Yaca)
2 | Ucropust OTKpBITHS MUKPOCKOIIA. 1 1
3 | [Ipaktnueckas paborta Nel 1 1
«MUKpOOPTaHU3MBbl B
Karuie BOJIbI»
«Ixcnequuus» neppas — «bakrepum» (6 yacon)
4 | Bakrepuosorusi. MHoroo0Opasue 1 1
OakTepuil,  BBIDA)KEHHOE B
pazHooOpazuu opm, criocodax
MTUTaHMS, OTHOIIICHUS K
KHCJIOPOJly, MEeCTaxX OOUTaHUsI.
5 | Kpyrusiit cton o teme: 1 1
«MHoroo0Opa3ue 6akTepuii»
6 | Mecra obutanus GaKkTepHi. 1 1
baktepuu Ha ciyx0e moaei
7 | Hocssawenue 6 Macmepa 1 1
8 | bone3nerBopHBIC OaKTEpHH, NX 1 1
pacmpocTpaHeHue
9 | Cune-3enenbie Bomopocin. Kto 1 1
OHM?
«Ikcneauums» BTopas - «MHorooopasue, 3HaueHue BoAOpociei» (4 yaca)
10 | Anpronorus. Bomopocin, wux 1 1
pasHooOpasue, 3HaYEHHeE.
Mecra obutanus BoJOpOCIeH.
11 | Beceoa na memy: «Mobt 00un 1 1
Hapoo — y HAC 0OHA CMPAHA»
12 | Ilpaktudeckas paborta Ne 2 1 1
«PaccmaTtpuBanue BOAOPOCTEH,
B3STHIX CO CTCHKH aKBapHyMa,
JKUBYIIUX HA KOPE JICPEBHEB
13 | Bogopocnu — «KOCMOHABTBD) 1 1
«Ircneauums» TpeTbs — «MuKoJ0rus — Hayka o rpudax» (10 yacon)
14 | MuorooGpa3ue rpuboB, HX 1 1
3HAYCHHE B MPUPOJIC U KU3HU
yelioBeKa
15 | Mukpockonuueckoe CTpoeHHe 1 1

rpuboB. VcTtopusi OTKphITUS U
3HA4YEHHWE MeHUIIUTHHA.
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Kanennapuo-rematudeckoe mianuposanue 1 roa odyuenust
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16

[TpakTrueckas padora Ne 3
«IpuroroBienue
MHUKpoOTpernapara Ipoxoken u
M3YYEHHE ero M0 MUKPOCKOIIOM)
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17 | IlpakTudeckas pabora Ne 4 1 1
«BplIpamnBanue mieceHu u
M3YYEHHUE €€ MO0J] MUKPOCKOIIOM)
18 | Ilpaktuueckass pabora Ne 5 1 1
«[Ipurorosnenue CEHHOT'O
HaCTOA, BBIpal[IBaHUE
KyJbTypbl CEHHOM MaIouKu»
19 | Yaiinblii rpud — cumOuo3 rpuda u 1 1
Oakrepuii. [IpakTuyeckas padbora
No 6 «BpIpamuBanve 4YanHOIO
rpuba
20 | IIpaktuyeckas pabora Ne 6 1 1
(mponoimkeHue)
21 | beceoa na memy: «/Jobpomoii u 1 1
MUPOM OOPOACUMDb YMelime»
22 | M3yueHue BIAMSIHUAS yCIOBUN 1 1
Cpeabl Ha pa3MHOKEHHE JIPOAKKEN
23 | OdopmiieHre pe3ynbTaToB 1 1
MPaKTUYECKUX padoT
«Ixcneqnums» yersepras — «Ilpocreiimme» (7 yacoB)
24 | MuorooOpasue MmpoCTeHIIHNX, 1 1
3HaYEHUE
25 | KojoHHH MEUKPOOPTaHU3MOB. 1 1
Meroas! BEIpallMBaHus U 1 1
W3yYEHUS KOJIOHUI
MUKpOOpraHu3MoB. [TutatensHbie
CpeIIbl JUIS BBIpALTUBAHUS
MHUKpPOOPTaHU3MOB.
26 | B eocmsx y [leda Mopo3za 1 1
27 | Ilpaktuyeckas padora Ne 7 1 1
«BpIpaniuBanue KOJIOHUN U
M3YyYEHHE UX TOJT MUKPOCKOITOM)
28 | HaGnroeHue TakCUCOB y 1 1
MPOCTEUIIINX
29 | Kpyrmslii cTon o teme 1 1
«IIpocreimme»
«Ixcneguuusa» naras — «Bupycsi» (4 yaca)
30 | OtkpeiTHE 1 1
BupycoB.IIpomexxyrounas
attecranus 3a | momyromaue.
31 | Ocobennoctn  BHpycoB, ux| 1 1
MHOTroo0pasue, 3HaueHue
32 | BupycHsle 3a001eBaHMsl, UX 1 1
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npeaynpexacHIe
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33 | Kpyrasrii cton mo teme «1 1 1
nexaodps - Jleab 60psObI CO
CII dom»

Tema 1. BemecTtBa n MaTepuaJibl B HaeM aqoMme (17 yacos)

34 | Ucrtopus pa3BUTHs OBITOBOMH 1 1
XAMUH.
35 | YauBurensHbIE CBOIICTBA BOIBI. 1 1

Bona B mpupose, ObITy,
npou3BojicTBe. JI/o No 1

36 | heceoa na memy: «Tonepanmmoiii 1 1
JIU Mbl 4eN08eK?»
37 | Comu B OBITY, ©X MHOTOOOpa3ue, 1 1
CBOWCTBA, TPUMCHEHHE.
38 | JI/JoNe2 .JI/o Ne 3 1 1
39 | «Buaii u cobmodail  npasuia 1 1

O00POAHCHO2O OBUINCEHUSL)

40 | CtpouTenbHbIE MaTEPUAITBI U UX 1 1
WCTIOJIb30BAHUE TIPH PEMOHTE
KHIIBIX omenennid. JI/o Ne 4

41 | beceoa nHa memy: 1 1
«Teppopuzmyzpoza obujecmsy»
42 | Ka"nemsipckue MpUHAIC)KHOCTH 1 1
ri1a3aMy XUMHUKa
43 | MbuIa ¥ CHHTETUYECKHE MOIOIIINE 1 1
cpenctea (CMC).
44 | JI/o Ne 5. I1/p Nel 1 1
45 | YucTsmue npenaparsl U 1 1
MIATHOBBIBOIUTEITH.
46 | JI/o Ne 6. IT/p Ne 2 1 1
47 | Kneu, ux cocraB M JIeHCTBUE HA 1 1
pa3HbIC MaTePHAIIBI.
48 | JI/o Ne 7. I1/p Ne 3 1 1
49 | CpenctBa OBITOBOM XHMHH B 1 1

IOM€ ¥ TEXHUKA 0€30I1aCHOCTH
pH paboTe C HUMHU.

50 | Beruuciienue MaccoBoOi 101U 1 1
pPacTBOPEHHOTO BEIIECTBA B
pacTtBope.

Tema 2. 'eoxumuyeckne HUKIbI B IPUPO/Ie: BeYHOE IBHKEHHE XUMUYECKHX YJIEMEHTOB
Ha 3emuie (9 yacoB)

51 | Ipeamer reoxumun. OGOIOUKH 1 1
3eminn. XUMHUYECKUM COCTaB
3eMHBIX chep

52 | Tlpormecchl paccesTHUS BEIIECTBA 1 1
B XKNAKOCTSX, ra3ax, B TBEPABIX
Tenax
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53 | Bonra — HeoOXxomuMmoe YCIOBHE
BCEX MPUPOTHBIX XUMUYIECKUX
nporieccon. JI/o Ne 1

54 | I'eoXuMHUYECKUE MTPOIIECCHI B
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OKCaHC
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55 | KpyroBopoThl yrieKucioro rasa, 1 1
a30Ta, KHCIOpO/Ia.
56 | JI/o Ne 2,3 JI/o Ne 4 JI/o Ne 5,6 1 1
57 | Beceda na memy: «/pyoicoa 1 1
Hapooo8y
58 | Beceoa no eonpocam 1 1
npeoynpesicoenus JJTIT
«3auem HyHCHBL OOPOIHCHBLE
SHaKu? »
59 | BerunciieHue MacCcOBBIX HOJIEH 1 1
XUMHAYECKHX  3JCMEHTOB B
COCJIMHEHUSX, YYacCTBYIOIIUX
B MPUPOJIHBIX TE€OXUMHUYECKUX
IUKJIaX
60 | Texnuka mabopaTOpHBIX PadOT. 1 1
[Ipocreiimne CTEKIOAyBHBIE
paboThI
61 | KauecTBeHHBIN aHATIHU3. 1 1
62 | OuncTka BOJBI IEPETOHKON 1 1
63 | ITouBeHHAas BHITSOKKA U 1 1
onpeneneHue ee pH
64 | KonudecTBeHHBIH aHaJIH3. 1 1
Omnpenenenue 3arps3HEHHOCTH
poAyKTa (MOBapeHHOU COJN).
KonunuectBenHoE
oTpesieNieHue Macc MPOJIYKTOB
peakuuu
65 | OmpenencHue KOHIICHTPAIIMH 1 1
XJIopa B cocyne
HOJIOMETPUICCKUM METOOM.
66 | [Tomyuenue, coOupanmue, 1 1
UICHTH(UKAIUS Ta30B, MOHTAXK
npubOpOB.
67 |Il/pNe 1 Il/p Ne 2,3 1 1
68 | Axyus « Bcnomuum Ovinoey 1 1
69 | IT/p Ne 4,5 1 1
[IpomexxyTounas arrecranus 3a
Il monyronwme.
70 |Il/p Ne 6,7 1 1
71 | UccnenoBatenbckas pabora 1 1
Hrorosoe 3ansitue. Utoropas 1 1
72 | arrectamms.
72 42 30
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IIpuiaoxenus

TecT (BXOAHOI KOHTPOJIbL) DamMuJins, UMs
o0yuaronerocsi

B ka:kaom 3a1aHuu BbIOepUTE OJUH MPABUILHBIH OTBET U3 YeThIPEX Mpe/IJI0KEeHHBIX.
A 1. K yBeJIHYUTEJIbHBIM IPHOOPAM, C IOMOIIbI0 KOTOPBIX U3Y4YAI0T He0OIbIIINE 10
pa3mMepamM 00beKTbI, OTHOCAT 1) BEChI 3) MUKPOCKOT

2) TepMomMeTp 4) CEKyHAOMEP

A 2. B 3puTenpHOM TpyOKe MUKPOCKOIIA HAXOIUTCS

1) nmun3a 3) mratus

2) 3epkaiio 4) npeaMeTHBINH CTOIHK

A 3. O0beKTHB B MUKPOCKOIIe NIpeACTaBaseT co00ii

1) wrratus 3) 3epkaio

2) IPeIMETHBIN CTOJHK 4) JINH3Y

A 4. Ilpu padoTe ¢ MUKPOCKOIIOM H3Yy4YaeMblil 00beKT Pacno/iaraloT Ha

1) 3epkaie 3) 00bEKTHBE

2) okyisipe 4) MPeAMETHOM CTOJIHKE

b 1. BepHbl J1u ciexyomme Cy:KIeHUs ?

A. Mukpockon cienyer mepeHOCHTb IBYMS pyKaMH, Aepka 3a pydKy 1 OCHOBaHHE IITATHBA.
b. DneKkTpoHHBIN MUKPOCKOII TPEHA3HAYECH TOIBKO I U3YUEHHSI SJIEKTPOHOB.

1) BepHO TONBKO A 3) BepHBI 00a CYXICHUS

2) BepHO ToJIbKO b 4) HeBepHBI 00a CyXICHUsI

b 2. BoiGepuTte Tpu BepHbIX 0TBeTa. B KauecTBe yBeIMUMTEIbHBIX CTEKOJ B CBETOBOM
MHMKPOCKOIE HCTOJIb3YIOT

1) nun3y 4) okymsip

2) 00BEKTHB 5) KOOy

3) 3epkaiio 6) IpoOHUpKyY

b 3. OTmeTbTe Npeas1oKeHns, coiepxale ommnoKy.

1. Paborasi ¢ MUKPOCKOIIOM, Mbl CMOTPUM TI'JIa30M B OOBEKTUB

2. NI3yuaemplii 00BEKT pacroiaraeTcsi Ha 3epKaie

3. MHKpOCKOIT yCTaHAaBIUBAIOT PYYKON IITaTHBA

4. Crekio o0beKTHBa Mocie paboThl ¢ MUKPOCKOIIOM MPOTUPAIOT calpeTKOn

B kaxaoM 3a1aHuM BbIOEpPHUTE OUH NPABUJIBHBIN OTBET U3 YeThIPEX MPEAI0KEHHbIX.
A 1. K yBeanuuTe/bHBIM NPUOOPaM, € MOMOIILIO KOTOPBIX H3Yy4YAKOT He0OoJIbIINe MO0
pasMepam 00beKTbI, OTHOCAT 1) BeChbl 3) MUKPOCKOTI

2) TepMmomeTp 4) CEKyHAOMEpP

A 2. B 3puresibHO TpPyOKe MUKPOCKOIIA HAXOAUTCH

1) nmun3a 3) mraTtus
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2) 3epkaiio 4) mpeaIMETHBIH CTOJIHK

A 3. O0beKTHB B MUKPOCKOIIe IIPeACTaBIsIeT c000ii

1) wrratuB 3) 3epkaio

2) IpeAMETHBIN CTONHK 4) JTHH3Y

A 4. Ilpu pa6oTe ¢ MUKPOCKOIIOM H3Yy4YaeMblil 00beKT Pacno/iaraoT Ha
1) 3epkaie 3) 00bEKTHBE

2) okymspe 4) MpeaMETHOM CTOJIUKE

b 1. Bepubl Ju ciieayomue Cy:kieHusi?

A. Mukpockon ciiefyeT IEpeHOCUTh JIBYMsI pyKaMH, JIepKa 3a Py4Ky U OCHOBAaHHUE IITaTUBA.
b. DnexTpoHHBII MUKPOCKOI MPEAHAa3HAUEH TOJIBKO JUIS U3YUEHUS JIEKTPOHOB.

1) BepHO TONBKO A 3) BepHBI 00a CYKICHUS

2) BepHO TOJIbKO b 4) HeBepHBI 00a CYXKICHUS

b 2. BoiOepuTe TpU BepHbIX 0TBeTAa. B KayecTBe yBeIMYHUTEJIbHBIX CTEKOJ B CBETOBOM
MHKPOCKOIIE HCIOJIb3YIOT

1) nun3y 4) OKyIISAp

2) 00BEKTHB 5) KOJIOY

3) 3epkaiio 6) npodupky b 3. OTMeTbTE NpeNI0KeHHs1, codepKalIue OMINOKY.

1. Paborasi ¢ MEKPOCKOIIOM, MbI CMOTPUM TJIa30M B OOBEKTUB

2. N3yuaemplii 00BEKT pacrmojaraercs Ha 3epKaie

3. MHKpOCKOII yCTaHABITUBAIOT PyYKOH IITATHBA

4. Ctexso 00beKTHBa MOCIE pabOThl ¢ MUKPOCKOIIOM MPOTHPAIOT Can(eTKOM
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Tect (mpoMexyTouyHasi arrecrauusi) Damuiaus, UM

o0yyaromerocs Bbi0epu oaun

U3 NpeAJI0KeHHbIX 0TBETOB:

1.bakrepuu ObL1H onucanbl B 1676 roay:

A) Pobeprom ['ykom

b) I'peropom Mennenem

B) Anrtonu Ban JleBenrykom

I') Teonopom 1lIBanHHOM

2.Pazmepnbl 0aKkTEepHil JOCTUTAIOT:

A) ot 0,1 1o 10 Mmxm

b) or 1 1010 Mxm

B) mensb11€ BUpycoB

I') ot 10 go 150 Mmxm

3.UTo He XapaKTepPHO /IS Me30COM:

A) ME30COMBI - 3TO BISTYMBAHUS TUIA3MATUYCCKOW MEMOPAHbBI BHYTPh KJICTKU
b) moryt cinyxuth Mmectom npukperienust JJHK Bo Bpemst peruukanuu

B) conepxar ruaponutrueckue GepMeHTHI

[') Ha WX MOBEPXHOCTH JIOKAJIM30BaHbl (DEPMEHTHI, MPUHUMAIOIINE YYaCTHUE B JIBIXaTCIbHBIX
nporieccax

4.KneroyHasi cTeHKa 0aKTepUil COAePKUT:

A) nemonosy

b) rnmuxoren

B) xpaxman

I') mypeun

5. Kakasi pyHKIMs He XapaKTepHAa JJIsl KANCYJIbl U CJIM3H 0aKTepHAIbHON KJIeTKU?
A) y4acTByIOT B hOpMHPOBAHUH KOJIOHHIA

b) cnyxar nonoaHUTEIRHOM 3 TOM
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B) sBnstroTCst MpOU3BOIHBIME KJIIETOYHON CTCHKH
I') pacnosioxkeHbI CHApYXH OT TJIa3MaTUYECKOU MEMOpaHBI

6. BakTepum MOryT 00.1aaTh YCTOHYNBOCTBIO K AeiiCTBHIO AaHTHOMOTHKOB OJ1aroaaps :
A) OTCYTCTBUIO f]Ipa

b) Hanuuuto mypenna

B) nanuuuto mna3smMuioB

I') cnocob6HOCTH 00pa30BEIBATH KOJIOHUH

7.Koabueast mosiexy.aa JHK 0akrepmii :

A) HaXOJIUTCA B siIpe

b) comep>XuT MHTPOHBI U IK30HBI

B) 6e3 unTpoHoB

I') He conepUT HU UHTPOHOB HU SK30HOB

8. 40% ot Macchl 0aKTepHH MOTYT COCTABJISITH PHOOCOMBI, TAK KaK
A) OGakTepuu pa3MHOKAIOTCS C BHICOKOW CKOPOCTHIO

B) MoryT 00pa30BBIBaTh KOJIOHWH B BHJIE MAPUKOB, HUTEH, TUIEHOK.
B) comepxar wykimeoun I)

yCTONYMBBI K aHTHOMOTHKAM.

9. Ha pucyHke H300paKeHbI :

A) cradunokokku

b) ctpenTokokku

B) capriunbt

I') BuGpuoHBI

10. YTo He XapaKTepHO /ISl pa3MHOKeHHUs OaKTepuii:

A) Tpanchopmanys U KOHbIOTAIHS

b) Tpancaykius

B) criopoo6pazoBanue
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I') nenenue kIeTKU HAIBOE

11. ITo cioco0y NUTAHUA OAKTEPUU SIBJIAIOTCS:

A) rerepoTpodbl U XeMOTPOQBI
b) aBToTpOdBI M TApA3UTHI

B) rereporpodsl, poroTpods 1 XeMOTpOhbI
I') aBTOTpOdBI 1 MUKCOTPO(BI.

12. OcobeHHOCTH, XapaKTepPHbIE JJIs1 CIUPUILIT:
A) SBISAIOTCS BO30yIUTENIMH cUuIHCca

b) BeI3BIBatOT OpyLIEie3 Y )KUBOTHBIX B)
MATOr€HHBIX (JOPM HE OOHAPYKEHO

I') GakTepuu B BUE 3aISATOM.

13. CooTHecuTe LEJI0€ U YACTH

A) MOJIOYHOKHCITBIE OaKTEepHH

b) 6aktepun CHMOHMOHTBI

B) Bo30yauTenu 3ab6oneBanmii

I') Het Takux G6akTepuii

14.

A) UMEIOT 3€JICHBIC TUTMEHTHI 0AKTEPUOXJIOPOPUILITBI

b) nepeBosaT MONIEKyJISIpHBIN a30T B HUTPATHI
B) criocoOHBI OKHUCIIATH MOJIEKYIISIPHBIH

I') MCTIONIB3YIOT COJIHEUHBIH CBET

J1) hboTocrHTE3 MPOUCXOIUT B aHaIPOOHBIX YCIOBUAX 0€3 BbIJENIEHUS KUCIOPOIa

E) OKHCJIAIOT ABYXBAJICHTHOC KCJIC30 B TPCXBAJICHTHOC

1. ®otoTpodsl
2.XeMoTpodsI

15. BepHbl /11 yTBepKAeHUS
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1) ®otocunrTes y (HoToaBTOTPOGHBIX OakTepuii MPOTEKaeT B aHA’pOOHBIX YCIOBHSAX C
BBIJICIICHUEM KHCIIOPO/Ia.

2) Hutpudunupyromie 6akTepuu criocoOHbl OKUCISATh aMMOHHUH 10 HUTPATOB.
3) CanpohuThbl MUTAIOTCSI MEPTBHIMH OPTaHHUYECKHMH BEIIECTBAMHU.

4) CtadUIOKOKKH BBI3BIBAIOT MHIIEBBIC OTPABIICHUSI.
5) JIuminoKOKKY SIBISIIOTCS BO3OYIUTEISIMU aHTUHBI M CKapJIaTHHBI.

6) Y Oakrepuil OTCYTCTBYET LMTOCKEIET, ammapar KICTOYHOrO JeJIEeHHS W MeMOpaHHbIC
OpraHeJUIbl, XapaKTEPHBIE ISl 3YKapHOT.

7) KinybeHnbkoBbie OakTepun (GUKCHPYIOT MOJIEKYJISIPHBINA a30T TOJBKO B CUMOHO3€ ¢ 6000BBIMU
pacTeHUSIMH.

8) B 1 cm® mouss! comepsxntes 10 400 TeIC. GaKTepHil.
9) CMoUCThIC BBIICTICHUS XBOMHBIX PACTECHHI 001a1aI0T 0AKTEPUOCTATHUSCKUM JICHCTBHUEM.

10) bakrepuu- CUMOMOHTBHI B KHIICYHHKE YEIOBEKa CHHTE3MPYIOT BHTAMHHBI TPYyIIbl B u
ButamMuH K.

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

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

damuiius, UM 00y4aroIerocs

1. Bupychl oTkpbLa cneayromui yuénsiii: A) Bunorpanckuii C. H.
b) [TaBnos U. I1.

B) UBanogckwuii /I. W.

I') Bepnanckwuii B. W.

2. bakrepuodar — 3to:

A) Bupyc, nopaxaroniuit 6akrepuu

b) Ilpocreiimee, nuTaromeecs: OaKTepUusIMU
B) Bupyc, nopaxaromuii >kuBoTHbIX I)
Bupyc, nopaxatomuiuii rpu0b1

3. KnerouHoro cTpoeHus: He UMEIOT:

A) cuHe-3enéHble BOJOPOCIH

b) 6axTepun

B) npoxoxu

I') Bupycot

4. Bupycsl SBISIOTCS:

A) XUUTHUKaMU

b) BcesaubIMu
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B) BuHemnuMu mapasutamu )
BHYTPUKJIETOYHBIMU MApa3UTaMH

5. Bupycsr:

A) cBOOOTHOKMBYIIIUE OPTaHU3MBbI

b) Benyt cumOnornyeckuii 00pas >Ku3HU
B) nposiBisiIOT CBOMCTBA JKUBBIX OPraHU3MOB TOJIBKO B KUBBIX KJIETKAX X035€B

I') xunHukn

6. Hexnerounsle pOpMbI )KU3HU U3ydaeT HayKa:
A) uxtuosnorus

b) Bupyconorus

B) 300mn0orus

I') 6oranuka

7. B cocraB Bupyca BXOAST(UT):

A) sapo

b) HykienHoBas kuciaora

B) pubGocombt

I') kneTounas crenka

8. Hanbonee 3¢ ¢dexTuBHas 3a1uTa OT BUPYCOB Y YelIOBEKa U )KMBOTHBIX:
A) npuém aHTUOMOTHUKOB

b) BocnanuTenpHas peakiys opraHu3ma

B) cneuuduuecknit  ummynurer 1)
HETPOHUIIAEMOCTh KIIETOYHON MeMOpaHBbI

9. K BupycHbIM 3a0071€BaHUSIM OTHOCHUTCS:

A) aHruna

b) xpacuyxa

B) uyma
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I') ocna

J1) xonepa

E) repriec

10) Ykaxxute xapakTepHbIe IPU3HAKHA BUPYCOB:
A) IMEIOT OEIKOBYIO 000JI0UKY — KaICH/T

b) pasmHOkatoTcst TOJIBKO B KJIETKE X035MHA

B) pa3smHOkatoTcs IPOCTHIM JEJIEHUEM HAJIBOE
I') HykJIenHOBas KMCIIOTA COACPIKUT T€HETUYECKYI0 HH(POPMAIIHIO

J1) BUgHBI B cBeTOBOM MUKpocKomn E) oTHOCsTCS K apcTBy KUBOTHBIX

OTBETEHI K TECTY:

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

34



	Планируемые результаты освоения программы, формы и виды контроля
	Методическое материалы
	Методы обучения
	Список литературы
	Тест (входной контроль) Фамилия, имя обучающегося________________________________________________
	Тест (Итоговая аттестация)

