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OCHOBHbBIE XapaKTEPUCTHUKH JIOTMIOJTHUTEILHON 00111epa3BHBaIONIEl MPOrPaMMbI
1.1 TIlosicHuTeJbHAS 3aANMUCKA

JlononHuTenbHass ~ oOmIepa3BUBAIOIIAsl ~ [pOrpaMMa  €CTECTBEHHOHAYYHOMH
HanpaBleHHOCTH «DU3NYECKUl TMPaKTUKyM» pa3paboTaHa B COOTBETCTBUH C
®enepanbubiM 3ak0HOM OT 29.12.2012 No 273-d3 «O06 obpazoBanumn B Poccuiickoit
®denepauuny», npukazoM MunucrepctBa oopazoBanus U Hayku PO ot 09.11.2018 N2196
«O0 yTBepXKIEHUHU TOpsJIKAa OpraHW3alMd U OCYIIECTBICHUS 00pa3oBaTeIbHON
JESATEIBHOCTH 110 JIOTIOJHUTEIBHBIM 00111€00pa30BaTebHBIM [IPOTPAMMAaM», a TAKKE B
COOTBETCTBUU C CAHUTAPHO-AMHJIEMUOJIIOTUYECKUMU TPEOOBAHUSIMU K YCTPOMCTBY,
COJICP)KaHUI0O M OpraHu3alMi pexuma paboThl 00pa30BaTENbHBIX OpPraHU3ALNMN,
pean3yIouX JOMOIHUTEIbHbIE 001IE00pa30BaTEIbHbIE IPOIPAMMBI.

OcBoeHne ee  coaepkKaHMs  CIOCOOCTBYEeT  (POPMUPOBAHUIO  HAyYHBIX
OpEICTaBICHUA y O0OydYarolmMXCcsi Ha OCHOBE HW3Y4YEHHsS IpPOLIECCOB U SIBICHUH,
IPOUCXOSIINX B IPUPOJE. ITO CYIIECTBEHHO BIMIET HA PA3BUTHE MHTEIUICKTYaJIbHBIX
Y TBOPYECKHUX CITOCOOHOCTEH JINYHOCTH peOEHKA.

HanpasiaenHocts (po¢uiib) NporpaMMsl

[Iporpamma  kypca  «@u3nyeckuii  MpPakTUKyM» -  oOpa3oBaTesbHas,
MOAM(PUIMPOBAHHAS, €CTECTBEHHO-HAyYHOTO HAINpABJICHUS, OPUEHTUPOBAaHHAs Ha
aKTUBHOE NMPUOOILIECHUE I€TeH K MO3HAHHUIO OKPY’KAIOIIEr0 MUpPA, BBIIOJHEHHUIO PadboT
UCCJIEIOBATENLCKOTO  XapakTepa, PEHICHUI0 pPa3HbIX THUIOB 3a7a4, ITOCTAaHOBKE
HKCIIEPUMEHTA, padoTe C JOMOJIHUTEIbHBIMUA UCTOYHUKAMHU HUH(OpMALMK, B TOM YHCIIE
JIEKTPOHHBIMHU.

AKTYaJIbHOCTh IPOrPaMMbI

Bocnuranne TBOpPUYECKOW AKTHMBHOCTH YYalllUXCSl B IPOLECCE HM3YYEHUS HMU
(GU3MKY SBIISETCA OJHOM M3 aKTyalbHbBIX 3a/lay, CTOSIIUX MEpe] YUUTEIIMU (PU3UKU B
COBpPEMEHHOM IKoJie. OCHOBHBIMM CPEACTBAMM TAaKOrO0 BOCHUTAHUS W Pa3BUTHUSA
CIIOCOOHOCTEH ydaluxcs SBISIOTCA HKCIEPUMEHTAlbHbIE MCCIEAOBAaHUS M 3a/ayM.
YMeHueM pelath 33a4l XapaKkTEepU3yeTcsl B MEPBYIO OYEPEb COCTOSHHUE MOATOTOBKU
y4aluxcs, TyOrHa yCBO€HHs yueOHOro matepuaia. PerieHne HecTaHJapTHBIX 33/1a4 U
IPOBEICHUE  3aHUMATEIbHBIX  SKCHEPUMEHTAIBbHBIX  3aJaHUl  CIOCOOCTBYET
npoOyKJIEHHIO M PAa3BUTHUIO Y HUX YCTOWYMBOIO MHTepeca K ¢uiuke. B mporecce
00y4eHHs pelarTcs MpooOJIeMbl JOMOTHUTEIBHOTO 00pa30BaHUs IETEMH:

«  YBEJIMYEHHUE 3aHITOCTHU JETEl B CBOOOHOE BpEMS;

«  OpraHu3anys IOJHOLIEHHOIO OCYTa;

*  PAa3BHUTHE JUYHOCTU B LIKOJIBHOM BO3pacTe.

Ileparornyeckas 1nejaecoo0pasHoOCTh

Bocnutanue TBOpYECKOW AKTHMBHOCTM Y4alllUXCsl B MPOLIECCE H3YUYEHHUS HUMU
(GU3MKY SBISETCS OJHOM M3 aKTyalbHbBIX 3a/1ay, CTOSIIMX MEpe] YUUTEIIMU (PU3UKU B
coBpeMeHHOM mikoie. OCHOBHBIMU CpEICTBAMU TAaKOIO BOCHHUTAHHUS W Pa3BUTHUSA
CIIOCOOHOCTEH ydanuxcs SBISIOTCS JKCHEPUMEHTANbHBIE MCCICAOBAHUS M 3a/ladM.
YMeHuem pemiath 33/1a4u XapaKTepUu3yeTcsl B EPBYIO OYEpeIb COCTOSHUE MOATOTOBKH
ydanmxcs, riryOornHa yCBOSHHUS y4eOHOTo MaTepuania.

Pemenne  HecTaHAapTHBIX  3aady W MPOBEJIEHUE  3aHUMATENIbHBIX
HKCIEPUMEHTAJIBHBIX 3aJaHUil CHOCOOCTBYET NPOOYXKACHUIO M PA3BUTHIO y HHUX
ycToiumBoro mHTepeca K (usuke. [lanHHoe HampaBieHHe pabOTHl MMEET IUPOKHE

BO3MO>KHOCTH JIJI IPOEKTHOM €SI TENBHOCTH.
« 3aHATHS MOMOTYT BbIpabOTaTh 00yYaroUMMCs MOHATUMHBIN anmapar o Ipupoie
busnueckux sBIeHUi. B 3aBUCMMOCTH OT rof1a 00y4eHHsl MaTepuai CUCTEMaTU3UPYETCH,



pacumpsieTcss U ycnokHsercs. OJHUM W3 HampaBieHHM paboThl KpyKKa SBIsSETCA
MOJrOTOBKAa OOY4YaloIMXCsl K HMTOTOBOM aTTecTalMy 3a KypC CpeaHEH MIKOJIBI IO
npeamery ¢usuka. @dopma paboThl KpyKKa TO3BOJISIET pedsiTaM MpHOOpecTH
YBEPEHHOCTh B CBOMIX 3HAHUAX Uepe3 MOBHINIICHNE (DYHKIIMOHATHLHON IPaMOTHOCTH, YTO
CYILIECTBEHHO YJIYYIIA€T SMOI[MOHAIIBHOE U TICUXOJIOTHYECKOE COCTOSHUE TOIPOCTKOB.

OTtimunTebHbIE 0CO0EHHOCTH NPOrPaMMbI

OTnMYNUTENHEHON OCOOEHHOCTBIO JTAHHON 00pa30BaTENbHOW MPOTrpamMMBbl SIBIIAECTCA
HaIpaBJIeHHOCTh HAa (OPMHUPOBAHUE YUEOHO-UCCIIETOBATEIBCKUX HABBIKOB, PA3IMYHBIX
CIOCOOOB ACSITEIBHOCTH yUaIlUXCSl.

PesxxuM 3aHsiTHII: 3aHATHS TPOBOMSTCS COTJIACHO YTBEPKICHHOMY PACIIMCAHUIO
oOpazoBarenbHOM opranu3aiuu. [lepuoinyHOCTh MpoBeACHUS 3aHATUH - | pa3 B HeJEe0
o 1 akageMuuecKkomMy 4acy B KaxJ0W mapajijieiu.

®opmbl 3aHATHIL: Oecesia, JIEKIus, IPAKTUKYM, padoTa ¢ TecTaMu, Beuepa GU3HKH,
IKCKYpCHH, IPOSKTHAs paboTa, 1abopaTOpHbIC padOTHI.

Buabl 1eATeJIbHOCTH: PEUICHUE PA3HBIX TUIIOB 3a/1a4, 3aHUMATEIbHBIE OIBITHI 1O
pa3HbIM paznenaMm ¢uszuku, npumenenre UKT, 3aHuMarenbHble S3KCKypCUU B 00JIacTh
uctopuu (HU3MKH, MpUMEHEHUE (PUBUKHU B MPAKTUYECKOU KU3HHU.

Bo3pactHoii ypoBens o0yuarmmxcs: 13-15 ner (7-8 kiaccsl).

Cpok peanuzauuu: 1 roxa.

1.2. llean 1 32124 NPOTrPaMMBbI

Ilenw: dbopmMupoBaHue HAy4YHOTO MHUPOBO33PEHUS u onbITa
HayYHO-HCCIICIOBATEIILCKOM JEATeIbHOCTH.
3aoauu:

1. ObpazoeamenvHble: CIOCOOCTBOBATh CaMOpEAIU3AIMU YUAIIUXCS B U3YYCHUU
KOHKPETHBIX TeM (U3HUKH, pa3BUBATh W MOJJEPKUBATh MMO3HABATEIbHBIM HMHTEPEC K
U3YYCHUIO QU3HKHU KaK HAyKH, 3HAKOMHUTH 00YJarOITUXCsI C TIOCTSTHUME TOCTIKCHUSIMU
HAyKd W TEXHHWKH, HAYYUTh PEMIAaTh 3aJa4l HECTAaHAAPTHBIMH METOJaMH, Pa3BUBATh
MO3HABATEIbHBI WHTEPEC TPH BBITIOJIHCHHH SKCIICPUMEHTAIBLHBIX HCCIICIOBAHUHA C
WCITOJIb30BaHUEM WH()OPMAITMOHHBIX TEXHOJIOTHH.

2. BocnumamensHble: BOCTIUTHIBATH YOEKICHHOCTh B BO3MOKHOCTH TTO3HAHUSA
3aKOHOB MPUPOJIBI, B HEOOXOAMMOCTH PAa3yMHOTO HMCITOIB30BAHUS TOCTIKCHUN HAYKH U
TEXHUKU, BOCIIUTAHUE YBAKEHUS K TBOPIIAM HAYKH U TEXHUKH, OTHOIICHUS K (PU3MKE KaK
K DJIEMEHTY OOIIIeUeI0BEYECKON KYIbTYPHI.

3. Pazeusaroujue: pa3BUBaTh YMEHUSI U HABBIKM OOYYAIOUIUXCS CAMOCTOSATEIHHO
paboTath ¢ HAY4YHO-TIOMYJIAPHON JIMTEPATypOd, YMEHHS NPAKTUYECKA MPUMEHSTH
dbu3nyeckue 3HaHUS B JKU3HU, UCIOIH30BaTh U3MEPUTEIbHBIC MPUOOPHI ISl PEIICHMUS
HCCJIEIOBATENILCKOW U OMBITHUYECKOW paboThl, (HOpPMHUPOBATH Yy O0O0ydYaIOIIMXCA
aKTUBHOCTH ¥ CAMOCTOSITEIbHOCTh, HHUITMATUBHOCTD, TIOBBIIIATH KYJbTYPY OOIICHUS U
TTOBECHMUS.



2. Coaeprkanue NporpamMmbl

2.1 YueOHbIi (TeMaTHYeCKH) IJIaH

7 kjaacc

KoauuecTBO 4acoB

(I)OPMLI KOHTPOJIA

Bcero Teopus IIpakTuKa
Copep:xaHue pa3iesioB
Beenenue 1 1 - Onpoc
Ponb sxcniepumMenTa B KU3HU 3 2 1 JlaboparopHas paboTa.
YyelioBeKa
Mexannka 8 4 4 JlaGopaTopHas padora.
['uapocraTuka 12 5 7 JlaboparopHas paboTa.
3aiuTa NpoeKTa
Craruka 10 3 7 JlaGopaTopHnast padora.
TectoBas pabora.
Wrtoro 34 15 19
8 kaace
KosmuecTBo yacos
Bcero Teopus IIpakTuka D®opMBI KOHTPOJISA
Coaepixanue pasaesioB
BBenenue 1 1 - Omnpoc
TenuoBble sABIICHUS 12 4 8 JlaGopatopHas pabora.
DeKTpuYecKre IBICHUS 8 4 4 Jlaboparopnas paboTa.
DNEeKTPOMarHUTHHIE SIBICHUS 3 2 1 Jlaboparopnas paboTa.
CBeToBbIC SBJICHUS 7 4 3 Jla6opaTopHas pabora.
Yenosek u mpupoaa 3 3 - 3aiura npoeKTa
TennoBbie sIBICHUS
Htoro 34 18 16




2.2 Copep:kanue Kypca (68 u)

Beenenue. Beonnoe 3ansarue. Llenu u 3agaun kypca. Texnuka 6€30MacHOCTH.

Poab 3xcniepuMeHTa B KM3HM YeJI0BEKA.

Teopus: I3yunTh OCHOBBI Teopuu mnorpemrHocTeil. I[lorpemHocTy NpsSIMBIX U
KOCBEHHBIX U3MEPEHUM, MaKCUMajlbHas MOTPEIIHOCTh KOCBEHHBIX W3MEPEHUU, Y4eT
NOTPENIHOCTEN M3MEPEHHI MpU MocTpoeHuu rpadukoB. IIpencraBieHue pe3ysbTaToB
u3MepeHui B popme Tabiuil u rpaduKoB.

Ilpaxmuxa: OCHOBBI TEOPUM TOTPEUIHOCTEH MPUMEHSITH TMPU BBINOJHEHUU
HKCIIEPUMEHTAILHBIX 3a]1a4, MPAKTUYECKUX PaboT. (C MCNOJIb30BaHUEM 000PY/10BAHUSA
«Touka pocray)

Xapaxmepucmuxka 0CHOBHBIX 8UO08 OesTMENbHOCU.

[IpuBoauTh mpuMepsl OOBEKTOB HU3yueHUs GU3UKU (dU3HUECKUE SIBICHMUS,
dbusznyeckoe TeENO, BelecTBO, (uinueckoe mnoie). Habmomath W aHaAIM3UpPOBATH
busnueckue saBieHus (GUKCHUPOBATH U3MEHEHUSI CBOMCTB OOBEKTOB, CPAaBHUBATh UX U
000011aTh). [I03HAKOMUTBCS ¢ IKCIIEPUMEHTAILHBIM METOJ0OM UCCIICIOBAHUS IPUPO/IBI.
COopka mnpuOOpoB M KOHCTPYKIMH. lcronp3oBaHUE HW3MEPUTEIBHBIX MPUOOPOB.
BrinonHneHue 51abopaTOpHBIX M MPaKTUUECKUX pPadoT. JluarHocTuka M yCTpaHEHHUE
HEHUCIIPABHOCTEN

npuOopoB. BricTpariBaHue ruroTe3 Ha OCHOBAHWU UMEIOIIUXCS JJAHHBIX.

Mexanuka.

Teopus: PaBHOMepHOE U HEpaBHOMEpHOE JIBMKeHUE. ['paduueckoe npeacTaBieHue
nBIKeHUsA. Pemenue rpaduyeckux 3ajad, pacyeT IMyTH H CpPEAHEH CKOpOCTH
HepaBHOMEpHOro ABuxkeHus. [lonarue mHepuuu U uHEpTHOCTH. LleHTpoOexkHas cuia.
[Ipumenenue naHHbIX (DU3UYECKUX TOHATUNA B >KU3HEJCSATEIBHOCTH 4YesioBeka. Cuiia
YOPYTOCTH, CUJIA TPEHUSL.

Illpakmuxa: ViccmenoBanue 3aBUCUMOCTH CHJIBl  YIIPYTOCTH, BO3HUKAIOLIEH B
NpYXKUHE, OT CTereHu aedopmariuy npyxuHsl. Onpeaenenue kodGuiimeHTa TpeHus Ha
TpuboMeTpe. (¢ ucnojibL30BanueM odopynoBanus « Touka pocray)

HccnenoBanne 3aBUCUMOCTH CUJIBI TPEHUS OT CHJIBI HOPMAJIBHOTO JTABJICHUS.

Xapaxmepucmuka 0CHOBHBIX U008 OesMENbHOCIU.

Ananu3 tabmui, rpagukoB, cxem. [Touck oObsicHEHUs HaOMI01AEMbIM COOBITUSIM.
OmnpeneneHue CBOMCTB MPUOOPOB MO YEPTEKAM U MOJEISAM. AHAIU3 BO3HUKAIOIIUX
npoOnemMHbIX cutyauuid. M3o0paxarh cucTeMy KOOpAMWHAT, BBIOMpATh TEJIO OTCUYETA U
CBSI3BIBATH €r0 C CHUCTEMOM KoopauHaT. Mcmosb30BaTh CUCTEMY KOOPAMHAT I
U3YYCHUS] TPSIMOJIMHEWHOTO ABMkKeHUs Tena. COopka mpuOOpOB W KOHCTPYKIIHM.
Hcnonbp3oBanne W3MEPUTENBHBIX MPUOOPOB. BhITIONIHEHHE  TA0OpAaTOPHBIX |
MPAKTUYECKUX padoT (¢ ucmoab3oBaHueM oOopyaoBanust «Touka pocrtay).
JlnarHocTka ¥ yCTpaHEHHE HEHCIpPaBHOCTEW mpuOOpoB. BricTpamBanue rumote3 Ha
OCHOBaHHMM MMEIONIMXCS JaHHbIX. KOHCTpyupoBaHue U MojJeaupoBaHue. BollionHeHue
3aJIaHU TI0 YCOBEPIIIEHCTBOBaHMUIO TTPHOOPOB. Pa3zpaboTka HOBBIX BapHAHTOB OIBITOB.
Pa3paboTrka m mpoBepka METOAWKH SKCIEpPUMEHTalbHOW paboThl. Pabora B Mambix
rpynmnax. AHaIU3UPYIOT, BBIOMPAIOT W OOOCHOBBIBAIOT CBOE peIleHUE, JEHCTBUSI.
[IpencraBieHue pe3ysibTaTOB NAPHOM, IPYIIIIOBOU JIEATEIIBHOCTH. YYaCTUE B AUAJIOTE B
COOTBETCTBHHU C MPABUJIAMH PEUYEBOTO MOBEICHMUS.

I'mapocraTruka.

Teopus: 3akon Apxumena, 3akoH [lackans, rUAPOCTATUYECKOE JIaBJIEHUE,



COOOUIAIOUIUECS COCY/IbI, TUAPABINYECKUE MAIIIUHBI.

Ilpaxmuxa: 3a0auu: BHITAIIKUBAIONIAS CUJAa B Pa3IMYHBIX CHCTEMax; MpUOOPHI B
3agavyax (cooOIaroluMecss COCyAbl, THAPABIMYECKHE MAIIUHBL, pbhIYark, OJOKH).
DKCIepUMEHTAIbHBIE 33/I1aHHUS:

1 )uzmepenue cuiibl Apxumena,

2) U3MEpPEHNE MOMEHTA CUJIbI, ICHCTBYIOIIETO HA phIYar,

3)usmepenre pabOThl CHJIBI YNPYrOCTH TMPU MOABEME Tpy3a C IOMOIIbBIO
MOJIBMOKHOTO WJIM HEMOJBUKHOTO OJI0Ka. (¢ McmoJib30BaHueM o0opynoBanus «Touka
pocTa)

Xapaxmepucmuxka 0CHOBHbIX 8UO08 OesTMENbHOCMIU.

Ananu3 Tabmui, rpagukoB, cxem. [Touck oObsicHeHUsT HAOII01a€MbIM COOBITHUSIM.
COopka npubOpoB W KOHCTPYKIMH. Vcrnonb3oBaHue HW3MEPUTEIBHBIX TPHUOOPOB.
BrinonHenue 51abopaTopHBIX M MPAKTHUECKUX padoT. JIMarHocTMka M yCTpaHEHHE
HEUCIIpaBHOCTE MpuOOpoB. BricTpanBaHue TUIMIOTE3 HA OCHOBAHUM HWMEIOIIUXCS
naHHbeiX. KoHcTpynpoBanume u  MozenupoBaHue. Pabora B ManblX TIpymmax.
AHanu3HupyloT, BEIOUPAOT U 00OCHOBBIBAIOT CBOE penieHue, Aeiicteus. [Ipeacrasienue
pe3ynbTaTOB MAPHOM, IPYNIIOBOM JeATeabHOCTH. [10Ar0TOBKA COOOIIEHHI U TOKIIA0B.
VYyacTtue B Aualiore B COOTBETCTBUH C ITpaBUIaMU PEYEBOTO MMOBEICHUS.

Crartuka.

Teopus: biok. Periuar. PaBHOBecHEe TBEpbIX TEIN. YCIOBUS paBHOBECHUS. MOMEHT
cunsl. [IpaBriio momeHTOB. LleHTp TskecTu. MccienoBanue pa3inyHbIX MEXAHUYECKHUX
cucteM. KoMOMHUPOBAaHHbBIC 3a/1a4H, UCTIOB3Ys YCIOBUSI PAaBHOBECHS.

IIpakmuxka: VI3rorosnenue padoTaroieil CUCTEMBI OJIOKOB.

Xapaxmepucmuka 0CHOBHbIX 8UO08 OesMEbHOCMU.

Ananu3 tabmun, rpaduxoB, cxeM. [louck oObsicHEHUSsT HAOIIOAAEMBIM COOBITHSIM.
Omnpenenenrne CBOWCTB MPUOOPOB MO 4YEPTERKaM M MOJEISAM. AHaJIW3 BO3HUKAIOIIHUX
npoOnemMHbIx cutyaruit. HabmonaTe neficTBre mpocThiX MexaHu3MoB. [T03HaKOMHUTHCS ¢
(bu3nYecKoil MOJENbI0 «abCOMOTHO TBEPAOE Teno». PemaTe 3agaun Ha NMPUMEHEHHE
yclioBUs(MpaBuiia) paBHOBecHUs pblyara. lIpumeHsTs ycioBue (IpaBuiio) paBHOBECHS
pblyara s OOBSCHEHUS JEHUCTBUS Pa3IMYHBIX HMHCTPYMEHTOB, HCIIOJIb3YEMbIX B
TeXHUKe U B ObITy. COOpKa MpuOOpPOB U KOHCTPYKIMiL. MIcoap30BaHNE U3MEPUTENIbHBIX
npuOOpoB. BrinmonHeHue 1a00paTOPHBIX U MPAKTUUYECKUX padoT. Jlnarnoctuka u

YCTpaHEHHE HEUCHpPaBHOCTEW MpUOOpPOB. BrIcTpanBaHuEe TMMNOTE3 HA OCHOBAHHMH
uMerouMxcsl JaHHbIX. KOHCTpynpoBaHue U MoJeaupoBaHue. BolloaHeHne 3aaaHuil o
YCOBEPILIEHCTBOBAHMIO MPUOOPOB. Pa3paboTka HOBBIX BAPHAHTOB OMBITOB. Pa3spadoTka u
IPOBEpPKa METOJUKH SKCIIEPUMEHTAIILHON PaOOTHI.

PaGota B Mamnbix rpymmax. AHaJIM3UPYIOT, BHIOMPAIOT U OOOCHOBBIBAIOT CBOE
peurenue, aevcteus. [IpencraBiieHne pe3ynbTaToB MAPHOW, TPYNIOBOM IESTEIBHOCTH.
[TonroroBka cooOmeHnit U JokiagoB. OCYIIECTBISIOT CaMOOLEHKY, B3aUMOOILICHKY
JEATEeIIbHOCTH. Y4YacThe B AUAJIOTe B COOTBETCTBUU C MTPABUJIAMH PEUEBOTO TTOBEJCHUS.

8 kiacce

TenyioBble SIBJEHUS.

TennoBoe pacunpenue ten. [poueccsl MaBieHus U OTBEPACBAHNS, UCTIAPEHUS U
KoHJAeHcanuu. Temonepenayda. Bia)xHOCTh BO3yXa HA Pa3HbIX KOHTHHEHTAX.
Jlemoncmpayuu: 1. Habmonenue tasHust nbaa B Boje. 2. CKOpOCTH HCHapeHus



pa3IMyHbIX xKUAKOCTeH. 3. TemnoBble nBUraTenu OyyIiero.

Jlabopamophnvie  pabomul (¢ HUcHOJb30BaHUEM  oOopynoBaHusi  «Touka
pocrtay): 1. MI3MeHeHHs] NJWHBI Tella NMPU HarpeBaHUM M oXJaxaeHud. 2. OTiauBKa
napaduHOBOTO coimaruka. 3. HaGmonenue 3a mmaBineHueM Jyibaa 4. OT 4ero 3aBUCHT
CKOPOCTh HcTIapeHus kuakocTu? 5. HabmoneHre TemmonpoBoIHOCTH BOABI U BO3AyXa.

Xapaxmepucmuka 0CHOBHBIX U008 OeSAMENbHOCMIU.

CaMoCTOATENbHO (POPMYITUPYIOT MO3HABATEIBHYIO 3a/ady. YMEIOT C MOMOIIbBIO
BOIIPOCOB J00BIBAaTh HEAOCTaOIIyl0 HHPopManuioo. Mcrnoab30BaHne W3MEPUTENbHBIX
npubopoB. BrinonHeHnne nabOpaTOPHBIX W MPAKTUYECKUX paboT. JlmarHoctuka u
YCTpaHEHHE HEUCIpaBHOCTEW MpuOOpoB. BricTpanBaHue TUIMOTE3 HA OCHOBAHHUU
UMerouxcs qaHHbiX. KoHCTpynpoBaHue u MOAEINpOBaHUE.

BrlnonHeHne 3agaHuil M0 YCOBEPILIEHCTBOBAHUIO MPUOOPOB. Pa3paboTka HOBBIX
BapUaHTOB OMbITOB. PazpaboTka M mpoBepka METOAMKU IKCIIEPUMEHTATBLHOU pabOTHI.
Pabota B Manbix rpynmnax. AHaJIM3UPYIOT, BBIOUPAIOT U 0OOCHOBBIBAIOT CBOE pEIICHHUE,
nericrBus. lIpencraBnenne pe3ynbTaToB NapHOM, IPYIIIOBOM AEATEIBHOCTH. Y YacTUE B
JIAAJIOTe€ B COOTBETCTBUM C MPABUIIAMU PEYEBOTO

MOBEJICHUS.

DleKTpU4YecKne siBJIeHUs.

Mukpomup. Moaenu atoma, cymectsoBasmme 10 Hadana XIX. Mcropust oTkpeITHs
U JICVCTBUSI TalbBAaHUYECKOTO AyieMeHTa. McTopus co3ganus 3nekTpodOpHON MAIIUHBI.
OmnpiT BonpTa. DIEKTPUUYECKH TOK B AJEKTPOIUTAX.

Llemoncmpayuu: (¢ ucnoJb3oBanneM o0opyaoBanus «Touka pocra»)

1. Moaenu atomoB. 2. ['aTpBaHUYECKHE dJIEMEHTHI. 3. DaeKTpodopHOit

MaiuHbl. 4. OneiTel Bosibra v ['anpBanm.

Jlabopamophwvie pabomuwi: 1. Co3nanne ralbBaHUYECKUX DJIEMEHTOB U3 TIOJIPYYHBIX
CPEACTB. 2. DIEKTPUUECKUN TOK B JKUJIKOCTSIX CO3JAHUS «30JI0TOTO KIIFOUHKAY.

Xapaxkmepucmuxa OCHOBHBIX BUJIOB JIESITEIIBHOCTH:

VYrpaBisiOoT CBOEM MO3HABATEIBHOM W y4eOHOU JNESITEIBHOCTBIO MOCPEICTBOM
ITIOCTAHOBKM 1IE€JIEW, TUIAHUPOBAHUSI, KOHTPOJIS,, KOPPEKIIMU CBOUX ACHCTBUM M OLIEHKHU
YCHEMHOCTH YcBOeHUs. CpaBHUBAIOT CIOCO0 U pe3yJIbTaT CBOMX ACHCTBUM ¢ 00pa3LoM -
JUCTOM  COTpoBOXAeHUSI. (OOHApYKUBAIOT OTKJIOHEHUs. OOAYMBIBAIOT MPUUUHBI
OTKJIOHEHUH. OCYIIECTBIISIOT CAMOKOHTPOJIb U

B3aMMOKOHTPOJIb. Mcrnosib30BaHWEe U3MEPUTENBHBIX MNpUOOpPOB. BrimosHeHue
7a00paTOPHBIX U MpaKTHUYeCKuX paboT. /[narHocTuka W yCTpaHEHHE HEUCIPaBHOCTEH
npubopoB. BreicTpamBaHue THNOTE3 HAa OCHOBAaHUU  HMMEIONIUXCS  JIaHHBIX.
KoHcTpyrpoBaHue 1 MOJIETUPOBAHHUE.

JIEKTPOMATHUTHBIE SIBJICHUS.

MarautHoe moJie B BemiecTBE. MarHuTHas aHomaius. MarHuTHeie Oypw.
PaznoBuanocTH AIEKTPOUZMEPUTENBHBIX pruOOpOB. PaznoBuaHoCTH
AJIEKTPOJBUTATEIIEH.

Jlemoncmpayuu (¢ ucnoJib3oBanueM oOopynoBanust «Touyka pocra»): 1.
HarnsgHocTs 1moBeieHus BEeCTB B MarHuTHOM 1oJie. 2. [IpesenTanuu o

MarHuTHOM I10JI€ 3€MJIU ¥ O MAaTHUTHBIX Oypsix. 3. JleMoHCTpalust pa3HOBUIHOCTEH
AIEKTPOUZMEPUTEIIHHBIX puOOpPOB. +. HarnsgaocTs Pa3HOBUIHOCTEN
DJIEKTPOABUTATEIIEH.

Jlabopamophvie pabomsi: 1. VccnenoBanue pa3auyHbIX 3JIEKTPOU3MEPUTEIbHBIX



puOOpPOB.

Xapaxmepucmuka 0CHOBHBIX 8U008 0esIMENbHOCHU:

YopaBidOT cBOeH MO3HABATENBHOM U y4EOHOW MAESITENBbHOCTBIO IOCPEICTBOM
ITIOCTAHOBKH LIEJIEW, TUIAHUPOBAHUSA, KOHTPOJISI, KOPPEKLIMU CBOUX JEUCTBUUA M OLIEHKH
yCIemHocT! ycBoeHus. CpaBHUBAIOT CIIOCO0 U PE3yJIbTAT CBOUX JACHCTBHI ¢ 00pa3IoM -
JUCTOM COMpOBOXKIeHUA. OOHApYX)WBAIOT OTKIOHEHUS. OOAYMBIBAIOT MPUYUHBI
OTKJIOHEHHH. OCYIIECTBIISIIOT CAMOKOHTPOJIb U

B3aMMOKOHTPOJIb.

OnTnyeckue siBJICHHS.

W cTOYHUKM CBETa: TEIJIOBBIE, JIIOMUHECIEHTHBIE, NCKYCCTBEHHBbIE. 3roTOBICHUE
KaMmephl - 00CKypa U HcClieIoBaHnEe U300pakKeHHs ¢ MOMOIIbI0 MOJIeTIu. MHOTOKpaTHOE
M300paKeHHE MpeIMETa B HECKOJIBKHX IUIOCKUX 3epKanax. U3roToBUTh MEPUCKOIT U C €r0
MOMOIIbIO TIpoBeCcTH HabtoeHus. [IpakTudeckoe MCHOJMb30BaHUE BOTHYTBHIX 3€pKall.
3pUTEIBHBIE WIITIO3UH, IIOPOKIAEMBIE

IpeaoMIIeHHEM cBeTa. Mupaxku. Pa3zBurre BOJOKOHHOM ONTHKH. Vcmons3oBaHue
3aKOHOB CBETA B TEXHUKE.

Llemoncmpayuu(c ucrosib3oBanuem odopyaoBanus «Touka pocray)

1. Pa3znuuHble UICTOYHUKH cBeTa. 2. M300pakeHne nmpeaMeTa B HECKOJIbKUX

IIOCKUX 3epkaniax. 3. M3o0paxkeHne B BOTHYTHIX 3epkaiax. 4. Mcmnosb3oBaHue
BOJIOKOHHOM  oNTUKU. 5.  YcTpoilcTBO  (oToammaparoB,  KHUHOMPOEKTOPOB,
KQJIEUI0CKOIIOB.

Jlabopamophvie pabomei: 1. VI3rotoBnenue kamepbl - 00CKypa U HUCCIIEIOBAHUE
N300pakeHUsl ¢ MOMOILBI0 Mojenu. 2. [TpakTuueckoe npuMeHeHHe MII0CKUX 3epKall. 3.
[IpakTueckoe HCIOIB30BAHME BOTHYTHIX 3€pKail. 4. M3roroBineHue mepuckona u
HAOJIFOJICHUS C TIOMOILBIO MOJIEIH.

Xapaxmepucmuka 0CHOBHbIX U008 0esIMENbHOCIU

VYrpaBnsitoT cBOEW IO3HABATEIBHOW W y4e€OHOUM JESITENbHOCTHIO TMOCPEACTBOM
ITOCTAHOBKM LIEJIEW, TUIAHUPOBAHUSA, KOHTPOJISI, KOPPEKLIIMM CBOUX JEWCTBUUA M OLEHKH
YCHEIIHOCTH YCBOCHHUS. BrIIenst0oT u (OpMyIUPYIOT MO3HABATENbHYIO LIE€Nb. BbIaensaoT
KOJIMYECTBEHHBIE XapaKTEPUCTUKU OOBEKTOB, 3aJaHHble cloBaMu. [IpuHUMarOT
NO3HABATEJIbHYIO 1I€JIb M COXPAHSIIOT €€ NpPH BBIINOJHEHUH Y4YE€OHBIX ACHCTBUM.
Oco3HaloT cBou JAelcTBUA. VIMEIOT HAaBBIKM KOHCTPYKTHBHOTO OOLIEHUSI B MaJlbIX
rpyImnax.

Yeji0BeKk 1 npupoaa

ABTOMaTMka B Hamed >ku3HU. IIpuMepsl HCIONB30BaHUS ABTOMATUYECKUX
YCTpPOMCTB B HayKe, Ha MPOU3BOACTBE U B ObITY. CpecTBa cBs3u. Paguo u TeneBuaeHue.
AnbTEepHATUBHBIE HWCTOYHHUKU OJHEpruu. Buasl snmexkTpocraniuii. HeobxoaumocTsb
HKOHOMHUU MPUPOTHBIX PECYPCOB U UCIOIB30BaHUS, HOBBIX IKOJIOTUYHBIX U O€30MaCHBIX
TexHonoruil. Hayka u 6e3onacHoOCTb JII0/IeH.

Hemoncmpayuu: 1. hboTomaTepuabl U Claibl IO TEME.

Jlabopamopnvie pabomol: 1. I3yueHne JeWCTBUN CpPENCTB CBSI3U, Paau0 H
TEJICBUICHUS.

Xapaxmepucmuxka 0CHOBHbIX 8UO08 OesIMENbHOCTU.

CamocrosiTenbHO  (GOPMYIUPYIOT —[O3HABaTEIbHYIO 3ajady. YwmewT (Wi
pPa3BUBAIOT) CIIOCOOHOCTH C TOMOIIBIO  BOIMPOCOB  J0OBIBaTh  HEJOCTAIOIIYIO
uH(pOpMaIIHIO.



2.3 KajenaapHo-TeMaTn4yecKkoe IJIAHNPOBaHue 7 Kjaace

Ne | [ara Tema ypoka Hcnosb3oBanue [IpUMEYaHue
/1 | IpOBEACHUS o0opynoBanus
Ilnan | dakr HEHTpa .
ecTecCTBEHHOHAYYHOil
U TeXHOJIOTHYeCKOMH
HaNpaBJIeHHOCTEH
«Touka pocra»
1. Beenenue (14)
BBoanoe 3anstue. Llenu u 3anaun Kommbroreproe
1 Kypca. TexHrnka 6€30MacHOCTH. o0opyoBaHue
2. Posib hkciepuMeHTAa B KM3HHU Yesa0Beka (34)
Cucrema e1MHUIL, TIOHATHE O KommerorepHoe
2 NPSMBIX M KOCBEHHBIX U3MEPEHMsIX | 000pyaoBaHHe
DuU3NYECKUN IKCIIEPUMEHT. O6opynoBanwue st
Bunsr pusudeckoro skcrepuMenTa. | JeMOHCTpalMii
[TorpemnocTs u3mepenus. Buast
MOrpeIHoCcTel u3mepeHus. Pacuér
3 NOTPENIHOCTH U3MEPEHMUSL.
JlaboparopHas paboTa O6opynoBanue st
«3mepenne o6bemMa TBEPI0TO 1a00paTOPHBIX paboT
tenay». [IpaBuna odhopmieHus U YYCHHUECKHUX
4 nabopaTopHOM PabOTHI. OTIBITOB
3. Mexanuka (84)
PaBHOMEpHOE U HEpaBHOMEPHOE O6opynoBanue ajs
5 JIBHDKCHHSL. 71a00paTOPHBIX padOT
['paduueckoe npencraBieHue M yHCHUHCCKHX
6 BUKCHILS. ombITOB (Ha Oa3ze
KoMIuiekToB st OI'D)
Pemenue rpaduueckux 3aaad,
pacuer MyTu U CpeAHEN CKOPOCTH
7 HEPaBHOMEPHOTO JIBUKCHHSL.
[ToHsiTHE MHEPIIUU U UHEPTHOCTHU.
8 [lenTpobexxHas cuna..
9 Cuiia ynpyrocTtu, Cujia TpeHuUs Ob6opynoBanue as
JlaGopaTtopHnast pabota 11ab0paTOPHKIX paboT
«MccnenoBanne 3aBUCUMOCTH 1 YHCHUACCKHX
CWJIBI YIIPYTOCTH, BO3HUKAIOLIEH B OTIBITOB (Ha base
KOMILIEKTOB 11t OI'D)
HpY)XUHE, OT CTeNeHu AedopMariuu
10 MPYKUHBD).
JlaboparopHas paboTa
«Onpenenenue kKodppuIreHTa
11 TpPEHUs Ha TPHOOMETpPEY.
JlaGoparopHas paboTa ObopynoBanue ais
«HMccnenoBanne 3aBUCHMOCTH 1a00opaTopHbIX paboT
CHUJIBI TPEHUS OT CUJIBI U yYEHUUECKHUX
12 HOPMAaJILHOIO TABJIICHUS. OIIBITOB

4. I'mapocraruka (124)




13 ITnotHOCTh. 3amaua naps I'epona Ob6opynoBanue ams
. €MOHCTPALMI
Pemmenuie 3a1a4 nMoBbIIEHHOMN A pan
CJIO’KHOCTH Ha pacyeT IIOTHOCTH
14 BEIIIECTBA.
Pewienne 3a1a4 OBBILIEHHON Ob6opynoBanue ais
15 CJII0KHOCTH JIEMOHCTpALII
JlaBiieHME KUJIKOCTH M Ta3a. 3aKOH
16 [Tackans
17 Coo0maronmecs: CoCy/sl.
JlaGopaTtopHnast pabora O6opynoBanue st
18 «M3rorosiienue monenu pontana» | mabopaTtopHbIX paboT
Y YYEHHUYECKHX
JlaboparopHas pabota v
ombITOB (Ha Oasze
19 «M3roroBnenue Mozenu GoHTaHAY
KomrIuiekToB ajist OI'D
3akoHn [lackans. JlaBnenue B
KUAKOCTSX U razax.
['uppaBnuyeckre MaluHBbI.
20 CooOmaromuecs cocyabl.
BritankuBaromas cusia. 3akoH O6opynoBanue ajs
21 Apxumena. JIEMOHCTpAII
JlaGopaTtopHnast pabora O6opynoBanue aiis
«BpIsicHEeHUE yCTOBHS MJIaBaHUS 1abopaTopHbIX paboT
TE». Y YUYEHUUYECKHUX
22 ONIBITOB
bnok 3agau Ha 3akoH [lackans, ObopynoBanue st
23 3aKOH ApXHMe/a. JIEMOHCTpALI
bnoxk 3ama4d Ha 3akoH Ilackais,
24 3aKOH ApXHMe[a.
5. Craruka (104)
25 bnok. Peryar. O6opynoBanue st
€MOHCTpaLHi
PaBHoBecue TBepaAbIX TEN. MOMEHT A pan
26 cuibl.IIpaBuiI0 MOMEHTOB.
Lentp Tsxectu. MccnenoBanue O6opynoBanue st
27 PA3JIMYHBIX MEXAHUYECKUX CHCTEM JIEMOHCTPALII
KomOuHMpoBaHHBIE 3a1a4H,
28 WCIIOJIB3Ysl YCIIOBUSI PAaBHOBECHS.
KomMmOuHHMpoBaHHbIE 3a1a9H,
29 UCIIOJIb3Ysl YCIIOBUSI PaBHOBECHUS
JlaGopaTtopHnast pabota OO6opynoBanue ajst
«M3roroBnenue padoTtaromieit 71a00paTOpHBIX PaboT
cuctembl 6J10k0BY. OdopmieHue 1 yYEHUYECKHUX
30 paboTHL. ombITOB (Ha Oaze

31

Pabora Hax npoexkToM «biiokny.
JlaGoparopHas paboTa
«M3roroBnenue paboTaroIIeH
CHCTEMBI OJIOKOBY.

KOMILIEKTOB st OI'D




JlaGoparopHas paboTa
«M3roroBnenue paboTaroIIeH
CHUCTEMEL OJIOKOBY.

O6opynoBanue st
1a00paTOPHBIX paboT
" YUYCHUUCCKHX

32 OIILITOB
33 Odopmnenue paboOTHI. KommerotepHoe
34 3anuTa MpoeKTOB. obopyzoBatHe

KaJIeHI[apHO-TeMaTI/I‘IeCKOG IJIAHUPOBAHUE 8 kiace

Ne | Jlara Tema ypoka Hcnosb3oBanue [IpUMEYaHue
n/ | mpoBeIeHHs odopynoBanust
= IIna | ®dakr HEHTpa
H ecTecTBeHHOHAYHO
iu
TeXHOJIOTH4eCKOM
HANPaBJIEHHOCTEH
«Touka pocra»
1. BBenenue (1)
BBoanoe 3anstue. Lenu u 3agaun | KommnbrotepHoe
1 Kypca. TexHuka 6€30macHOCTH. 0o0opyoBaHue
2. TenuioBble siByaenus (12 v)
Pa3znoobpazue TemnoBsix siBieHuil. | KommbroTepHoe
2 TeroBoe pacliMpeHue Tell. o0opyoBaHue
JlaboparopHas paborta O6opynoBanue st
«VI3MeHeHsI JUIMHBI TeNa TIPU 1a00paTOpHBIX PadoOT
HarpeBaHuU U OXJIAXKICHUN. U YYCHHUECKHUX
3 OTIBITOB
Tennonepenaua Habmonenue O6opynoBanue st
TEIIONPOBOJHOCTH BOJIBI U JIeMOHCTpaIui
4 BO3/yXa.
JlabopaTopHas pabota O6opynoBanue ajst
«M3mepeHune yaenpHon 71a00paTOpHBIX PaboOT
TEII0EMKOCTH Pa3INnYHbIX Y YYCHUYECKHX
5 BEILLIECTBY. ombITOB (Ha 0aze
[InaBnenue u oTBEpACBAHUE. KoMILIeKTOB i OI'3
JIaboparopHas pabota «OTIMBKa
6 napauHOBOIO COJAATUKA
JIaGoparopHas pabota Ob6opynoBanue as
«Habnronenue 3a niaBieHneM 1a00paToOpHbIX paboT
TBAA» U YYEHUYECKUX
7 ONBITOB
Pemenue onumnuagHeIx 3a1a4 O6opynoBanue st
8 Ha ypaBHEHHE TEIUIOBOro OajaHca | JeMOHCTpalnui
Pemenne onumnuagHbIx 3a1a4 Ob6opynoBanue st
9 Ha pacy€T TEIUIOBBIX MTPOLIECCOB JIeMOHCTpalui
10 JlabopaTopus kpuctaorpadpuu.
Hcnapenne u KoHAEHCALus. ObopynoBanue ais
11 JIEMOHCTPALII
CoctaB aTmMocdepsl, Ob6opynoBanue ais
HabIto/IeHue nepexoza J€MOHCTpAalHi
12 HEHACBIIICHHBIX 1apOB B




HAaCBIIIICHHBIC.

BrnaxkxHocThs Bo3ayxa Ha pa3HbIX

OO6opynoBanue st

13 KOHTHUHEHTAaX JIEMOHCTPALII
3. daexkTpuyeckue sipjaenus (84)
Muxkpomup. Mozaenu atoma, O6opynoBanwue JIst
14 CyIIIECTBOBaBIIME 10 Hayana XIX JIEMOHCTpALIH
Hctopust OTKpBITHUS U JEHCTBUS Komnbrorepnoe
15 raJIbBAaHUYECKOT'0 AJIEMEHTA obopynoBaHue
Uctopus co3nanus
351eKTPOhOpHOU
16 MaIlTuHbI
OneiTel BonpTa. Dnekrpudeckuit KommnsrorepHoe
17 TOK B DJIGKTPOJIUTAX. o0opyoBaHue
Pemenne omumnuanaeix 3a1ad Ha | OGopymoBaHUE s
18 3aKOHBI TIOCTOSIHHOT'O TOKA JIEMOHCTpALIH
Habnronenune 3aBucuMocTu O6opynoBanue st
COIPOTUBIICHUS POBOIHUKA OT JIEMOHCTpAIHii
19 TEMIIEPATYPBL.
JlaboparopHas padorta O6opynoBanue st
«OmnpeneneHne CTOMMOCTH 1ab0opaTopHEIX paboT
M3PACXOJIOBAHHOM JIEKTPOIHEPTHH | U YUEHUYECKUX
10 MOIIIHOCTH MOTPEOUTENS U IO onbITOB (Ha 0aze
20 CUYETUHKY» KoMIUIEKTOB st OI'D
Pemenue onmumnuaaHbIx 3a1a4 O6opynoBanue ajst
21 Ha TEIIOBOE JICHCTBIE TOKa JIEMOHCTpAIHiA
4. DJIeKTPOMATHUTHBbIE sIBJIeHUs (34)
DNEeKTPOMAarHUTHHIE SIBICHUS. ObopynoBanue st
22 DIEeKTPOU3MEpUTENbHbIE MPUOOPHI. | TEMOHCTpaLMii
MarunuTtHas aHoMaJusl. O6opynoBanue ajst
MarHuTtHsbIe JEMOHCTpALUI
23 Oypu
PaznoBugHOCTH
24 BJIEKTPOJIBUTATENECH.

5. OnTnyeckue sijaeHus (74)

HcTouyHnKH cBeTa: TEMJIOBEIE,

O6opynoBanue ajst

25 JIIOMUHECLIEHTHBIE JIeMOHCTpalui
DKcrepuMeHT HaOII0ACHHUE.
MHorokpaTHoe U300paxeHue
IperMeTa B HECKOJIBKUX TIOCKUX
26 3epKajax.
N3rotoBUTH NEPUCKOII U C €70 Ob6opynoBanue ais
27 MIOMOIIIBIO TPOBECTH HAOMIONEHUS | JeMOHCTpalui
[IpakTHueckoe NCIOIb30BaHUE ObopynoBanue ais
28 BOTHYTBIX 3€pKajl JEMOHCTPALMI
3puTenbHbIE WIITIO3HH, ObopynoBanue ais
MOPO’KJIa€MbI€ MTPETOMIIEHUEM J€MOHCTpalHii
29 cBeTa. Mupaxu.
30 Pa3BuTHe BOTOKOHHONM ONTUKHU

31

Hcnonp30BaHue 3aKOHOB CBETA B




TEXHUKE

6. YesioBek u npupoaa (34)

32 ABTOMaTHKA B HALLIECH KU3HH . Kommbroreproe

33 Panno u teneBugeHue obopyznosatue

AJnbTepHaTUBHBIE UCTOYHUKH
34 sHepruu. Buael asekTpocraHuuii

24 Il1anupyemble pe3yibTaThI

Oskupaercs, 4To K KOHITY 00ydeHHs Kypca « DU3NYECKUil MPAKTUKYM) Y4aIUecs
YCBOAT yueOHYIO MporpaMmy B OJHOM 00bEMe. BocmuTaHHUKH TPHOOPETYT:

> HaBbIKH K BBIIOJIHEHHIO padOT UCCIEA0BATEIBCKOTO XapaKTepa;

> HaBpIkd penieHns pa3HbIX THUIIOB 331a4;

> HaBBIKM IOCTAaHOBKH 3KCIIEPUMEHTA;

> HaBpiku pa®OThl C JONOJHUTEIBHBIMU HCTOYHUKaMU HH(OpMalMH, B TOM
YUCJIE 3JIEKTPOHHBIMH, a TAKKE YMEHUSAMU I0JIb30BAThCA pecypcamu HTEpHET;

> IIpodeccuonanbHoE caMoOIpeIeIeHUE

[Iporpamma mnpeaycmaTpuBaeT (POpMHUpPOBAHHE Yy IIKOJBHUKOB OOIIECYyYEOHBIX
YMEHUH W HABBIKOB, YHHMBEPCAJIBbHBIX CIOCOOOB JEATEIBHOCTH M  KIIFOUEBBIX
KoMrieTeHuui. [lpuopureraMu uisi IIKOJBHOTO Kypca (PU3MKH HA 3Tare OCHOBHOIO
00111eT0 00pa30BaHUs SABISIOTCS:

ITo3naBaTe/IbHAS 1€SATEJIBHOCTD:

* WCHOJBb30BaHWE  JUIsI  TO3HAHUA  OKPYXKAIOLIETO0  MHpa  Pa3IM4HbIX
€CTECTBEHHOHAYYHBIX  METOJOB: HAOJMIOJIEHNEe,  U3MEpPEHHE,  HKCIEPHUMEHT,
MOJICJINPOBAHUE;

« (opMHpOBaHME YMEHHH paznuyarh (DaKkTbl, TUIOTE3bl, IPUUYUHBI, CIEICTBUS,
JI0Ka3aTeIbCTBA, 3aKOHBI, TEOPUU;

« OBJIAJIEHUE  aJCKBATHBIMM  CHOCOOAMM  pPEIIEHUS  TEOPETUYECKUX U
AKCNEPUMEHTAIIbHBIX 33/1a4;

« MpuOOpETEHUE OINbITa BBIABWKEHUS THUIOTE3 JUIsl OOBSICHEHUS H3BECTHBIX
(aKTOB U AKCIIEPUMEHTAILHON NPOBEPKU BbIIBUTAEMBIX THIIOTE3.
NHpopManiuOHHO-KOMMYHHMKATUBHAS AEATEIbHOCTD:

* BJIAJICHUE MOHOJIOTMYECKOW U TUAJOTUYECKON peublo, pa3BUTUE CIIOCOOHOCTH
MOHUMATh TOUKY 3pEHHUs cOOeCeTHNKA U PU3HABATh MIPAaBO HA HHOE MHEHUE;

* HCIIOJB30BAaHUE JUI PEIICHUs MO3HABATEIbHBIX M KOMMYHHKAaTHUBHBIX 3a]a4
Pa3IMYHBIX UCTOUHUKOB UH(POPMALIMH.

PeduiekcuBHaA 1€ATEJIbHOCTD:
* BJAJCHUE HABBIKAMU KOHTPOJS W OILIEHKM CBOEH JEATEIbHOCTH, YMEHHEM
MPEIBUAETh BO3MOXKHBIE PE3YJIbTAThl CBOUX JACHCTBUM;

* OpraHmn3anusa yqe6Hoﬁ ACATCIIBHOCTHU: ITIOCTAHOBKA MCJIM, IIJIAHUPOBAHHUC,
OIpCACIICHUEC OIITUMAJIBHOTO COOTHOIICHHA LEJIN U CPCACTB.

2.5 ®opmbl U BUbI KOHTPOJIA

PesynbraTamMu oOydeHMs SBISIIOTCSA: PA3BUTHE IO3HABATENbHBIX HHTEPECOB U
TBOPYECKUX CIIOCOOHOCTEH Ha OCHOBE ONbITa NPUOOPETEHHs] HOBBIX 3HAHUIA.
Co3HarenpHOE  caMoOoOMpenereHue  00ydYarolerocss  OTHOCUTEIbHO  mpoduis
NanbHENIero ooyueHus.

@opMBbI aTTECTALIUU:



-TeKyIasi yCreBaeMOCTh;
-m1abopaTopHbie pabOTHI;
-TIPAKTUYECKHUE IKCTICPUMEHTATbHBIE PAOOTHI.

Bce dopmbl  nmpomeosxcymounoti  ammecmayuu  JTAYHOCTHBIX — JOCTHIKCHHUN
YUYAIIUXCsl, XapaKTePU3YIONUX WX YCHEXW B y4eOHOW W BHEY4YCOHOH NEATEeITHHOCTH.
Tekymias, TpOMEXKYyTOUHAs U UTOrOBasi aTTECTAlUsl OOYYalOIIUXCS MPOU3BOAUTCS IO
100% cucreme.

[Ipu oneHMBaHMM AOCTHXKEHUN OOYyUYaIOIIMXCS pellarollee 3HaYeHUue MpUaeTcs
CaMOCTOSITEJIbHON paboTe ydaluxcsi MHAUBUAYAIBLHOTO U IPYIIIIOBOTO XapaKTepa, B TOM
YHCIIE U JAEATEIBHOCTHU C AIEMEHTaAMH HCCIIEIOBATEIBCKOTO XapaKTepa.

dopma UTOrOBOM aTTeCTAMH - 3aUueTHas pabora B popme TecTa.

Kpurepuu oneHuBaHusi TeCTOBOM padoThbI.

[Ipu olleHKE OTBETOB YUMTHIBAETCS: aKKypaTHOCTb PabOThI, KPaTKOE pPEIICHUE
TECTOBBIX 3aJ[aHHii, pab0Ta BBHIOJHEHA CAMOCTOSTEILHO MM C TIOMOIIBIO YUUTENS WK
00yUaronmMxcs.

Broicokuii ypoBeHb CTaBUTCS 32 pabOTY, BBITTOJTHEHHYIO TPAKTUUECKHU MTOJIHOCThIO
6e3 ommook. (90% - 100%)

CpenHuii ypoBeHb cTaBUTCS, eciy BblmoiaHeHO 50 % - 89 % Bceli paOOTHI.
Huskuili ypoBeHb CTaBUTCS, €CJIHM BBIIIOJIHEHO, €CIU BBINOJHEHO MeHee 50 % Bcel
paboTHI.

[To pe3ynbraraMm arTecTallMi COCTABIISACTCS MTOrOBas TaOJMIIA 32 KaXKIbId TOJ
0o0y4eHusi, KoTopasi MO3BOJISIET MPOCIEAUTh OOIIYI0 KapTHUHY OCBOCHHUSI MPOTPaMMbl B
LEJIOM.

Pazgen 3 Opranu3annoHHO-NeJArOrMYeCKHe yCI0BUA

3.1. YcaoBus peamuzanun IIporpammsel (MaTepuaibHO-TEXHUYECKHUE,
HHGPOPMALMOHHO-METOANYEeCKHE, KAAPOBbIE)

MartepuajibHO-TEXHUYECKUE YCIOBHS

3aHATHS IPOBOJSTCS B yUeOHOM J1a00paTOpHH.

OcHauienue yueOHoi 1abopaTopuu:

CTOJIBI;

CTYJIbSI;

poexTop- 1;

KOMIIBIOTED - 1;

JKpaH - 1;

MEIUATPOTYKTHI;

nabopaTopHOe 000PYOBaHUE;

TUIAKTUYECKU MaTepra (TeMaTUYEeCKUE IUIaKaThl, CXEMbI, KAPTOUKH ).

3.2 UnpopMauMOHHO-METOIUYECKHE VCIOBHS
CHOucok UCroab30BaHHOM JTUTEPATYPhI

Jluteparypa 1Jjisl yuuTeJis.

1. MognenupyeM BHEYpPOUHYIO JEATEIBbHOCTh OOydarommxcsa. Meroauueckue
peKOMeHJaIuu; mnocodue s yduTesned ooOmieoOpazoBaT. opranuzanuii/ FO. TO.
bapanosa, A. B. Kucnsakos, M. W. ConoakoBa u 1ip. - M.: IIpocsemenue, 2013.

2. JloMaiHu# 3KkcnepuMenT 1o usuke: nocodbue s yuurens/ Koprynosuu M.
I'. - M.: 'ymanurap. uza. uentp BJIAJIOC, 2007.



3. Armudepon JI.W. ®usndeckuii npaktukyM. DakynbTaTuBHBINA Kypc. [Tocooue
st yuutenei. [Tog pen. A.A. ITokposckoro. - M.: «IIpocsemenuey, 1972. - 120 c.
4. UlyroB B. II., CyxoB B. T'., Iloamecusrii JI. B. Dkcnepument B ¢usuke.

®uznueckuii npaktukym. — M.: ®USMATIIUT, 2005. — 184 c.
HNuTepHer-pecypcesl

ABtopckasa mactepckas (http://metodist.lbz.ru).

ANTOpUTMBI pelIeHus 3a/1a4 10 (PU3MKeE:
festivai.lseptember.ru/articles/310656

dopMUpOBaHUE YMEHHH ydaluxcs penaTb GU3nuecKue
3agaun: revolution. allbest. ru/physics/00008858_0. Html

Jlureparypa nis ydyammxcs.

1. B. W. Jlykamuk, E. . UBanoa CoopHuK 3a7a4 110 ¢pusmke g 7-9 kinacco
ob1eo0pa3oBaTeNbHBIX yupexaeHuil. - M.:. [Ipocsemenue, 2000r

2. Jlanre B. H. DxcnepuMenTanbHble (pU3nyecKkue 3ajJadyd Ha CMEKalKy. - M.:
Hayxka, 1985.

3. S. U. Ilepenbman «3anuMarenbHas GU3UKa»
4. WN.T. Kupunnosa «Kuaura qys urenus no ¢pusuke 7-8

JJIeKTPOHHBIE y4eOHbIe OCO0Us

1.25eKTpOHHOE IPUIIOKEHHE K yueOHUKaM (PU3UKHU 7 U 8 KIacChl

3.3. KaapoBble yciaoBus

TpebGoBaHus K KajpaM YCTaHOBJIEHBI B COOTBETCTBUU ¢ [Ipukazom MuHnpocse-
mieHust PO ot 09.11.2018 No 196 «O06 ytBepxknenuu Ilopsnka opraHuzanuu u
OCYILIECTBJICHUS o0OpazoBarenbHON NEeSATETLHOCTH 1o JIOTIOJTHUTEIIbHBIM
00111e00pa30BaTebHBIM IPOrPAMMAaM)).

[Iporpammy peanusyeT Ieaaror, MMEIOIIMI COOTBETCTBYIOIIEe 00pa3oBaHUE W
YPOBEHb KBaTU(UKAITMOHHON TTOJATOTOBKHU.
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