Pabouas nporpamma Kypca
«JIEKTPOHHBIE IU®POBBIE JIABOPATOPUN»
10 kaacc

1. HNOACHUTEJIBHASA 3AIIUCKA

DKCIepUMEHTHUPOBAHUE - HE0OX0IuMasi M BeChbMa Ba)KHAsl 4acTh M3YUYECHHsI €CTECTBEHHBIX HayK. CoBpeMeHHbIE IU(POBbIE TabOpaTopuu mno Gpu3uke,
XUMHH U OUOJIOTHH - 3TO HOBOE IMOKOJIEHUE IIKOJIbHBIX €CTeCTBEHHOHAy4HbIX J1abopaTopuil. OHUM OOecrneuynBalOT aBTOMATU3UPOBAHHBIN cOOp U
00paboTKy JaHHBIX, MMO3BOJISIIOT OTOOpaXkaTh XOJ SKCIEpUMEHTa B BHJE TpadukoB, TalmuIl, MmokazaHuii nmpubopoB. [IpoBeneHHbIE SKCIIEPUMEHTHI
MOTYT COXPaHSTHCS B pEaIbHOM MaciuTabe BPEMEHU M BOCHPOM3BOIUTHCS CHHXPOHHO C MX BHUAEO3anuchio. JJaboparopuu mo3BOJIAIOT MPOBOIUTH
OTIBITHI M Y4€OHBIC UCCIIEOBAHMS KaK B KJIACCE, TAK U B MTOXOJHBIX YCIOBHUSX.

[Ipy u3ydeHHM €CTECTBEHHBIX HayK B COBPEMEHHOW IIKOJE OrPOMHOE 3HAYEHHE UMEET HArNIATHOCTh y4yeOHOro marepuana. HarmsimHocTh maet
BO3MOYXHOCTh OBICTpEE U IIy0ke YCBAaUBATh M3YYaeMYIO TEMY, IOMOTAET pa300paTbCs B TPYAHBIX JUISI BOCIIPUSATHS BOMPOCAX, U MOBBIIIAET HHTEPEC K
MpEAMETY.

OnHako, OCBOMTH HOBOE O00OOpYyIOBaHHME B Kypce Y4eOHOro mpenMera, A JOCTEXEHUs HeoOxoaumoro s¢¢exra pocraToyHo TpyaHo. Kype
«DNIeKTpOHHbIE LM(POBBIE Ta0OpaTOpUM» HAlEIEH Ha OCBOEHHUE OCHOBHBIX METOJOB MpHUMEHEHUs LU(pPOBbIX JadopaTopuil B Kypcax IO
€CTECTBEHHOHAYYHBIM AUCIUILINHAM.

JlanHbIi y4eOHBIN Kypc MpeaHa3HauYeH It 3HAKOMCTBA yuaruxcs npodunbHeix 10-11 k1accoB ¢ COBpeMEHHBIMU UCCIIEI0BATETECKUMU
uHcTpyMeHTaMu. Kypc mpeacraBisieT co00i 3HaKOMCTBO C IBYMsI 1ab0paTOpUSIMU PACIIPOCTPAHEHHBIMU B COBPEMEHHOM IKoe: Apxumen u Vernier.
OcCHOBY O0CBOEHUS Kypca COCTaBIISIIOT UCCIIEI0BATENLCKUE TPOEKTHI:

o IIpoexrt «3amura ot UVB-uznyuenus»
o IIpoekT «DKkosoruyeckas cpeaa ruMHA3UN»
e IlIpoekTt «IlocTpoeHrEe MHTEPAKTUBHOM KAPThl KUCIOTHOCTH BOJIOIIPOBOIHOMN BOBI»

2. OIIMCAHUME MECTA YYEBHOI'O KYPCA B YYEBHOM IIJIAHE



VYuebubiii Kypc «DIEKTPOHHBIC IU(PPOBBIC Ta0OpPaTOPUM» M3Y4aeTCs 3a CYCT YacoB IIKOJILHOTO KOMIIOHEHTa ydeOHoro miana B 10 kiaccax
€CTEeCTBEHHOHAYYHOTO rpoduist ooum oobemom 35 yacos (1 vac B Hezeno) B 10 kiacce.

3. INIAHUPYEMBIE PE3YJIbTATHI U3YUEHUS YYEBHOI'O KYPCA

BoinmyckHuK Hay4uTCs:
* noakioyatek ycrpoiictBa UKT k anekTpuueckuM 1 HH(GOPMAILIMOHHBIM CETSM, HCIOIb30BATh aKKYMYJISATOPHI;

* coeaussTh ycrpoiictBa KT (6s10ku KoMIbIOTEpaA, yCTPONUCTBA CETEH, IPUHTEP, IPOEKTOP, CKAaHEP, U3MEPUTEIbHBIE YCTPOUCTBA U T; 1;) C
UCTIOJI30BaHUEM ITPOBOIHBIX U OECITPOBOIHBIX TEXHOJIOTHH;

* co0xroaTe TpeOOBaHMS TEXHUKU 0€30IaCHOCTH, TUTUEHBI, 3PTOHOMUKH U pecypcocOepexenns npu padore ¢ ycrpoiictBamu KT, B
YaCTHOCTH YYHTHIBAOIINE CIEIH(PHUKY paObOTHI C pa3IMYHBIMHU SKpaHAMU;

* CO03/aBaTh Pa3JIMYHbIE TEOMETPUUECKUE OOBEKTHI C UCIOIb30BAaHUEM BO3MOXKHOCTEH CIIELUAIbHBIX KOMITBIOTEPHBIX HHCTPYMEHTOB;

* CO03/aBaTh JAMArpaMMbl pa3IHMUHbIX BUJOB (UITOPUTMUYECKHE, KOHIENTYalIbHbIE, KIaCCU(PHUKAIIMOHHbIE, OpraHU3allMOHHBIE, POJCTBA U JIP;) B
COOTBETCTBUH C PEIIAEMBIMH 33a4aMu;

* C03/aBaTh CIELUAIN3UPOBAHHBIE KAPThl U IUArpaMMBbI: reorpapuueckue, XpoHOJIOIHYECKHE;

* OpraHu30BbIBaTh COOOILIEHUS B BUJE JMHEHMHOIO WK BKIIIOYAIOIIETO CChUIKU MPEICTaBICHUS Ul CAMOCTOSTEIBHOIO IPOCMOTpaA uepe3
Opaysep;

* paboraTh C 0COOBIMM BHJIaMU COOOIIEHUN: AUarpaMMaMu (aIrOPUTMHUUECKUMHU, KOHIIENTYaJIbHBIMH, KJ1acCU(UKAIIMOHHBIMU,
OpraHM3al[MOHHBIMU, POJCTBA U JIp;), KapTamH (reorpauyecKuMu, XpOHOJIIOTUYECKUMU) U CITYTHUKOBBIMU (oTOrpadusiMu, B TOM YHCIIE B
cucTeMax Irio0albHOTO MO3UIIMOHUPOBAHUS;

* IPOBOJUTH IEKOHCTPYKLHUIO COOOIIECHNH, BBIIETICHUE B HUX CTPYKTYPBI, 3JIEMEHTOB U ()parMEHTOB;

* HCIOJB30BATh MPU BOCIPUATHUU COOOIIEHUI BHYTPEHHHE U BHELITHHE CCBUIKH;

* (opmynupoBaTh BOIPOCH! K COOOIIEHUIO, CO3/[aBaTh KPAaTKOE OMUCAHNE COOOIIEHUS; IMTUPOBATh (hparMeHThl COOOIIECHHS;

* U30MpaTeIbHO OTHOCUTHCA K HH(OpMAaLIMK B OKpY:KarolleM HH()OPMAIIMOHHOM MTPOCTPAHCTBE, OTKA3bIBATHCS OT MOTPEOICHNS HEHYKHOM
uH(popManuy,

* BBOJUTH PE3YIbTAThl U3MEPEHUM U Apyrue HupOoBbIE TaHHBIE U UX 00pabOTKH, B TOM YMCIIE CTATUCTHUECKOM, U BU3yalU3aliy;

* CTPOMTh MaTEMaTUYECKUE MOAEIIH;

* IIPOBOJUTH SKCIIEPUMEHTHI M UCCIIEOBAHUS B BUPTYAJIBHBIX JIAOOPATOPUSAX IO €CTECTBEHHBIM HayKaM, MaTeMaTHUKe U HH(POpPMATHKE;

* C03/aBaTh BUPTYyaJbHBIC T€ONH(OPMAIIMOHHBIC MOJETIH;



IPOBOJUTH €CTECTBEHHO-HAYYHBIEC U COL[MATIbHBIC H3MEPEHHSI, BBOJUTH PE3yIbTaThl UMEPEHUH U APYruX HUPPOBBIX JaHHBIX U 00pabaThIBaTh
UX, B TOM YHUCJIE CTATUCTUYECKH U C ITIOMOILBIO BU3YyaJIU3alUHY;

MOJEJINPOBATH C UCIOJIB30BAHUEM BUPTYAIBHBIX KOHCTPYKTOPOB;

KOHCTPYMPOBAaTh U MOJAEINPOBATH C UCIOIb30BAHUEM MAaTEPUAIILHBIX KOHCTPYKTOPOB C KOMIIBIOTEPHBIM YIIPaBICHUEM U OOpPaTHOM CBSA3bIO;

MOJIEJIMPOBATh C UCIIOJIB30BAHUEM CPEICTB IIPOrPaMMHUPOBAHUS;

IIPOEKTUPOBATh U OPraHU30BBIBATH CBOK MHAMBUYaJIbHYIO U IPYIIIOBYIO JEATEIbHOCTD, OPIraHU30BbIBATh CBOE BPEMS C UCIIOJIb30BAHUEM
HKT.

BLIHYCKHI/IK TOJIYYHUT BO3BMOKXHOCTb HAYYUTBHCA:

OCO3HaBaTh M HKCIOJb30BaTh B IPAKTHUYECKOW JEATEILHOCTH OCHOBHBIC IICHXOJOTHYECKHE OCOOCHHOCTH BOCIHPHUATHA HWHMOpMaIuu
YeJIOBEKOM,

MIPOCKTUPOBATh JM3aliH COOOIICHUI B COOTBETCTBUU C 33J]a4aMH M CPEJICTBAMH JIOCTaBKH;

MMOHUMATh COOOIIEHUS, UCTIONB3YS MPU UX BOCIPUATHH BHYTPEHHHUE W BHEIIHUE CCBHUIKH, PA3JIMUYHbIE MHCTPYMEHTHI MMOWCKA, CIIPABOYHBIC
MCTOYHUKY (BKJIIOYAs! IBYSI3bIYHEIC);

aQHAIM3UPOBATH PE3YJILTATHI CBOEH JICSITEIILHOCTU U 3aTPAYMBAEMBIX PECYPCOB;

MIPOEKTUPOBATH BUPTYyaJIbHbIEC U peaibHble OOBEKTHI U MPOIECCHI, UCTIOIH30BaTh CUCTEMbI aBTOMATH3UPOBAHHOTO IPOEKTUPOBAHUS.

4. COIJEPXAHHUE YYEBHOI'O KYPCA

Ne m\nm HaumeHnoBaHue Temsl (pa3zena) KonnyectBo yacoB Ha Temy (pazzen)
1. OCHOBBI UCCIIEIOBATENBCKOM NeSTEILHOCTH 3
2. [{udpossie 1a60paTOpUN Kak COBPEMEHHBIN HHCTPYMEHT HCCIIeI0BaTEIs 3
3. OO0OpaboTka TaHHBIX HCCIICTOBAHUS 3
4. Cratuctnueckast 00paboTKa JaHHBIX MCCIIEI0BaHUS 3
S. [TpoekT «3amnmura ot UVB-uznyuenus» 6




6. IIpoekt «OKkonoruueckas cpesia THMHAa3HUI»

7. IIpoekt «IlocTpoeHnEe MHTEPAKTUBHON KAPThI KUCIOTHOCTU BOAOIIPOBOAHON BOJBI» 11

5. TEMATHYECKOE INIAHUPOBAHHUE C YKA3ZAHUEM KOJIMYECTBA YACOB, OTBOJUMbIX HA OCBOEHUE KAXJIOU

TEMBI
10 kaacc
N3 HuX KOHTPOJIbHBbIE PA00THI, JJa00paTOPHbIE PadoThI,
Ne ypoka Tema Yacos Bcero NpaKTH1eCKHe padoThbl
KP JIP 1P
1 OCHOBBI HCCIIEIOBATENHCKON JEATETHHOCTH. 1
OcHOBHBIE TOHATHS.
5 OCHOBBI HCCIIEIOBATENHCKON JEATETHHOCTH. 1
MeTob1 UcCIeTOBaHUS
3 OCHOBBI HCCIIEIOBATENHCKON JEATETHHOCTH. 1
OO0t X0 HAYYHOTO HCCIIET0BaHUS
4-6 [udposeie 1adbopatopuu Kak COBPEMEHHBIN 3 1
WHCTPYMEHT HUCCIEeI0BATENS
7-9 O6paboTKka TaHHBIX UCCIIEIOBAHUS. 3 3




N3 HUX KOHTPOJIbHBIE Pa00ThI, JJa00pPaTOPHbIE PadoThI,
NpaKkTHYeCKue padoTbl

Ne ypoka Tema Yacos Bcero
KP JIP 1P
10-12 Cratuctuueckast 00padoTKa JaHHBIX 3 3
HCCIIEIOBaHUS
13-18 [Ipoekt «3amura ot UVB-usnyuenus» 6
19-24 [TpoekT «IKonornyeckas cpeaa TMMHAZHI 6 3
95.35 [Ipoext «IlocTpoenue HHTepavKTI/IBHoﬁ KapThl 11 8
KHCIIOTHOCTH BOJOTIPOBOJTHON BOBI»
UTOoro 35 18




