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ITosicHuTeIbHAA 3alIMCKA
[TpumepHas mporpamMma 1o (pU3UKe JJIsI OCHOBHOM IIKOJIBI COCTAaBJICHAa HA OCHOBE
DyHIaMEHTAIBHOTO S/Ipa cojiepKaHus oo1iero oopasoBanus u TpeGoBaHu K pe3yabTaTaM
OCBOEHUS OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO 001IIeT0 00pa3oBaHus,
npesacTaBIeHHBIX B DeeparbHOM rocyIapcTBEHHOM 00pa30BaTeIbHOM CTaHAapTE OCHOBHOTO

o01ero o6pa3oBaHusl.

dusnueckoe 00pazoBaHME B OCHOBHOW IIKOJIE JIOJDKHO obOecnednTh (HOpMUpOBaHHE Y
o0yyaroImuxcsl MpeJICTaBIeHU O HayyHOW KapTHMHE MHpa — BaXXHOI'O pecypca HaydHO-
TEXHUYECKOI'0 Iporpecca, 03HaKOMJIEHHE 00ydJarouxcs ¢ (PU3NYECKMMH U aCTPOHOMUYECKUMU
SIBJICHUSIMU, OCHOBHBIMH NPUHIUAIIAMH paOOTHl MEXaHU3MOB, BRICOKOTEXHOJIOTHYHBIX YCTPOWCTB
U 1puOOpOB, pa3BUTHE KOMIETEHIUH B pEHICHUH WH)XCHEPHO-TEXHUYECKHMX M Hay4HO-
uccienoBarenabckux 3aaad. OcBoenue yuebHoro npeamera «@dusnkay HalpaBleHO HA pa3BUTHE
y o0ydJaromuxcs MpeiCcTaBIeHU O CTPOEHNH, CBOMCTBAX, 3aKOHAX CYIIIECTBOBaHMS U JIBUKECHUS
MaTepuy, Ha OCBOEHHE OO0yYarolMMMCS OOIIMX 3aKOHOB M 3aKOHOMEPHOCTEH MPUPOIHBIX
SBIICHUW, CO3JaHHE YCJIOBUH UIi  (HOPMUPOBAHHUS  HMHTEIUICKTYAJIBHBIX, TBOPYECKHUX,
IPaXJAaHCKUX, KOMMYHHUKAIMOHHBIX, MH(OPMAIMOHHBIX KomreTeHuuid. OOydarouuecs
OBJIAJICIOT HAyYHBIMM METOJAMM PELICHUS PA3JIMUYHBIX TEOPETHYECKUX U NPAKTUYECKUX 3a7ad,
YMEHUSMH (OPMYIHPOBATH TUIIOTE3bI, KOHCTPYUPOBATh, IIPOBOJAMTH SKCIIEPUMEHTHI, OLICHUBATh
U aHaJU3UPOBATH IOJIYYEHHbIE PE3YJIbTAThl, CONOCTABIATh MX C OOBEKTUBHBIMHU DPEATUSIMU
KHU3HHU. Y4eOHbI npeamer «Pu3uka» crocoOCTBYeT (POPMUPOBAHHIO Y OOYJAIOUINXCS YMEHUN
0e30I1acHO MCIIONIb30BaTh JIabOpaTOpHOE O0OPYZOBaHUE, MPOBOJUTH ECTECTBEHHO-HAYUHBIE
WCCIIEOBAHMSI M DKCIIEPUMEHTHI, AHAJIU3UPOBATH IIOJYYEHHBIE PE3YNbTAThl, MPEACTABIATh U
HAayyHO apryMEeHTHpOBaTh NOJy4YeHHbIe BBIBOJbI. M3ydenue mnpeamera «Dusmka» B yacTu
dbopMupoBaHUs y 00yYaIOIINXCS HAyYHOTO MUPOBO33PEHMSI, OCBOCHHUS OOILIEHAYYHBIX METOOB
(HaOmoJieHMe, U3MEpEeHHUe, OSKCIEPHUMEHT, MOJAEIUPOBAHUE), OCBOEHHUS MPAKTUYECKOTIO
NPUMEHEHHUsS Hay4yHbIX 3HaHUM (U3MKKM B JKU3HM OCHOBAHO HAa MEXIPEAMETHBIX CBS3AX C
npeameramu:  «Marematukay, «UMHpopmatukay, «Xumusy, «buonorusy, «['eorpadusy,

«Ikonorus», «OCHOBBI 0€30MTACHOCTH XU3HEAeATeIbHOCTHY, «McTopusy, «Jluteparypa» u mp.

Ilesn, Ha AOCTH)KEHHE KOTOPBIX HAINPABICHO M3y4deHHE (PU3UKU B IIKOJE, OMPEAETICHbI HCXO/
u3 neiner obmero obpazoBaHus, chopmynupoBaHHbBIX B DexepalibHOM rocynapcTBEHHOM
crapmapre oOmero oOpa3oBaHUS M KOHKPETH3WPOBAaHBI B OCHOBHOH 00pa3oBaTelbHOMN
porpaMMe OCHOBHOT'O 00I11ero o0pa3oBaHus :
® JIOBBIINICHUE KadyeCTBa 06p330BaHI/I$I B COOTBETCTBUU C Tpe6OBaHI/I5[MI/I COIIMaJIbHO-
3KOHOMHNYECKOI'O n I/IH(bOpMaHI/IOHHOFO Pa3BUTHA O6I]_[eCTBa u OCHOBHBIMHU

HAITPaBJICHUSAMHA Pa3BUTUS O6pa3OBaHI/IH Ha COBPEMCHHOM JTallC.



CO3JIaHHe KOMILJIEKCA YCIOBUM Ul CTAHOBJICHUS U PAa3BUTHUS JTMYHOCTH BBIITYCKHHMKA B €€
WHAUBUAYAIbHOCTH, CAMOOBITHOCTH, YHUKAJIBHOCTH, HEIIOBTOPUMOCTH B COOTBETCTBUH C
TpeOOBaHUSIMHU POCCUIICKOTO OOIIECTBA

o0ecrieueHre IUTAHUPYEMBIX PE3YJAbTaTOB MO JOCTUKEHHIO BBIMTYCKHUKOM IIEJIEBBIX
YCTAaHOBOK, 3HAHWW, YMEHHWH, HAaBBIKOB, KOMIETEHLIMA U  KOMIIETEHTHOCTEH,
OTIpENIeNIIEMBIX JIMYHOCTHBIMU, CEMEHHBIMH, OOIIECTBEHHBIMH, TOCYIapCTBEHHBIMU
NOTPEOHOCTSMU U BO3MOXKHOCTSIMH OOYYaroIIerocss CpPeAHEro IIKOJILHOTO BO3pacTa,
WHAUBUAYAIbHBIMH OCOOCHHOCTSIMH €TO Pa3BUTHUS U COCTOSHUSA 310POBbS;

YcBoeHHE YYalIMMHCS CMbICTIAa OCHOBHBIX TOHSATHH M 3aKOHOB (DU3UKH, B3aUMOCBS3H
MEX]1y HUMU;

@opMHUpoBaHUE CUCTEMbl HAYYHBIX 3HAHUH O MpHUpOJE, €€ (PyHIaMEeHTaJbHBIX 3aKOHAX
JUTSI IOCTPOGHUS IPECTABICHUS O PU3NIECKON KapTUHE MHUPA;

dopmupoBaHUe YOSKICHHOCTH B IO3HABAEMOCTH OKPYKAIOLIEr0 MUPa U JOCTOBEPHOCTH
HAYYHBIX METOJIOB €T0 U3yUYCHHUS;

Pa3BuTHe MO3HABATENbHBIX HMHTEPECOB M TBOPUECKHX CIIOCOOHOCTEH ydamuxcs Hu
nproOpeTeHne OMNbITa TNPUMEHEHUS HAy4YHBIX METOAOB IIO3HAHMA, HAOIIOICHHS
¢u3MUecKux  SIBICHWH, TPOBENEHUS  OMBITOB, MPOCTBHIX  OKCIEPUMEHTAIHHBIX
WCCJICIOBAaHHUM, MPSIMBIX U KOCBEHHBIX M3MEPEHMH C HCIIOJIb30BAHMEM AaHAJIOTOBBIX H
U (POBBIX U3MEPUTENBHBIX TPUOOPOB; OIIEHKA MOTPEIIHOCTEH TF0OBIX U3MEPEHHIA;
Cucremarusanusi 3HaHUH O MHOrooOpasuu OOBEKTOB U SABIEHUH MPUPOABI, O
3aKOHOMEPHOCTSIX TPOLIECCOB M O 3aKOHAX (U3MKM AT OCO3HAHUS BO3MOXKHOCTH
Pa3yMHOTO HCIIOJIb30BAHMUS JOCTIDKEHHI HAyKH B JAJIbHEHIIIEM pa3BUTHH IMBUIIH3AIINY;
(dbopMHpOBaHUE TOTOBHOCTH COBPEMEHHOI'O BBIMYCKHHKA OCHOBHOM IIKOJIBI K AKTUBHOM
y4eOHOM JesATeIbHOCTH B  HH(OPMAIMOHHO-00pa30BaTEIbHON Ccpene  001iecTBa,
UCTIOJIb30BAaHUIO METOJIOB MO3HAHUS B MPAKTUYECKON NEATENBHOCTH, K PACIIUPEHUIO U
yriyoneHuio (pu3nyeckux 3HaHUW M BbIOOpa (PU3MKM Kak MPO(UIBLHOTrO MpeaMera JUls
IPOJIOJDKEHUS] 00pa30BaHuS;

OpraHu3anus 5KOJIOTMYECKOTO0 MBIIUIEHUS M I[EHHOCTHOTO OTHOIIEHUS K MPHUPOAE,
OCO3HaHHE HEOOXOJMMOCTH TNPUMEHEHUS JOCTIKEHUM (U3MKM W TEXHOJOTUH JUis
PaIMOHATIBFHOTO TIPUPOJIOTIOB30BaHUS;

MOHUMaHHe (PU3NYECKUX OCHOB U MIPUHIUIIOB ACUCTBUS (pabOThl) MALIMH U MEXaHU3MOB,
CPeICTB  TEPEABIKEHHWS W CBS3M, OBITOBBIX  TPUOOPOB,  TPOMBIIUICHHBIX
TEXHOJIOTHUECKUX TPOLIECCOB, BIMSIHHUA HX Ha OKPYXKAIOIIyI0 Cpely; OCO3HaHue

BO3MOKHBIX ITPUYNH TEXHOTCHHBIX H 3KOJIOTHYCCKUX KaTaCTPO(I);



dbopMupoBaHHE TPEACTABICHUI O HEpaIOHATHLHOM HCIIONB30BAHUN TPUPOTHBIX
PECYPCOB M HEPTUHU, 3arpsI3HEHUH OKPYXKAIOLIEH cpeibl Kak ClIeCTBHE HECOBEPILIEHCTBA
MAaIIUH U MEXaHU3MOB;

OBJIQZICHHE OCHOBaMH O€30I1aCHOTO HCIIOJIb30BaHUSI €CTECTBEHHBIX M HCKYCCTBEHHBIX
MEKTPUUYECKUX U MATHUTHBIX TOJEH, JJIEKTPOMAarHUTHBIX M 3BYKOBBIX BOJIH,
€CTECTBEHHBIX M WCKYCCTBEHHBIX HWOHM3UPYIOIIMX W3IYyYCHHH BO U30EKAHHE UX
BPEIHOTO BO3JICHCTBUS HA OKPYKAIOIIYIO CPEy U OpPraHU3M YeIOBeKa

pa3BUTHE YMEHUS TUIAHUPOBATH B MOBCEIHEBHON KMU3HU CBOM JIEHCTBUS C MPUMEHEHUEM
MOJIyYEHHBIX 3HAHUN 3aKOHOB MEXaHUKH, DJICKTPOAUHAMUKH, TEPMOIWHAMUKUA U

TEIUIOBBIX SIBJICHUM C J1(SAIE2YL0) C6epe}KeHI/I5[ 310POBb4.

JocTmxenue 1eineit paboueii mporpaMmebl 1o Gpusrke 06ecneunBaeTcs pelieHneM CJIeTY0IuX

3amaq:

e oOecrieueHue A(H(HEKTUBHOTO COYETAHUS YPOUHBIX M BHEYPOUHBIX (DOPM OpraHH3aIIH
00pa30BaTeIbHOro MPOIECcca, B3aUMOJCHCTBUS BCEX €r0 YYACTHUKOB;

® OpraHu3aNys WHTEIUICKTYaJIbHBIX U TBOPYCCKUX COPEBHOBAHUMN, IMPOCKTHOMN H
yueOHO-UCCIIEeI0BATENbCKOMN 1€ATeIbHOCTH;

® COXpaHEHHE M YKpeIUIeHHEe (PU3UIECKOT0, IICUXOJOTHUECKOTO H COIUATBHOTO
3I0POBBS O0YJAIOIIUXCsI, 0OecredeHne nx 0€30MacHOCTH;

e (QopmupoBaHHE MO3UTUBHON MOTHBAIIMH 00yUYaIOIIUXCS K YUeOHOU JesITeIbHOCTH;

e o0ecricueHNe YCIIOBUH, YIUTHIBAIOIIMX WHIAWNBHIYaIbHO-JIMYHOCTHBIE 0COOCHHOCTH
00yJaronxcs;

® COBEpIICHCTBOBAHHWE B3aMMOJICHUCTBUS YUCOHBIX TUCIUIUIMH HA OCHOBE MHTETPAIIHH;

® BHCIPCHHE B YUCOHO-BOCITUTATEILHBIN MTPOIIECC COBPEMEHHBIX 00Pa30BaTEIIBHBIX
TEXHOJIOTH, (POPMUPYIOIINX KIFOUEBbIE KOMIETCHIINH;

e pazButue auddepeHnranu 00yIeHus;

® 3HAKOMCTBO OOYYAIOMIUXCS ¢ METOJIOM HAYYHOTO TIO3HAHMS U METOIaMHU
WCCJICIOBAHMS OOBEKTOB U SBJICHUH MPUPOJIBL;

e TproOpeTeHHE 00yJaAIOIMUMUCS 3HAHUM 0 MEXaHUYECKUX, TeTUIOBBIX,
AIIEKTPOMATrHUTHBIX M KBAHTOBBIX SIBICHUSX, PU3NUECKUX BEITMUHUHAX,
XapaKTePU3YIOMINX TH SIBICHUS;

e (opmupoBaHue y o0yydaromuxcsi yMEHH HaOI01aTh PUPOIHBIE SIBICHUS U
BBITIOJHSATH OMBITHI, TAOOPATOPHBIE PAOOTHI U PKCIIEPUMEHTAIbHBIC UCCIICIOBAHMUS C
UCIIOJTb30BaHNEM U3MEPHUTEILHBIX TIPUOOPOB, ITUPOKO MPUMEHSIEMBIX B

MPAKTUYECKOU JKU3HU;



e OBJaJIcHUE O0YUYAIONMUMUCS OOIICHAYYHBIMH MMOHSATUSMU: IPUPOIHOE SIBJICHUE,
SMITUPUYECKH YCTAaHOBJICHHBIN (DaKT, mpobsiemMa, THIoTe3a, TCOPETUUECKUIA BHIBOJI,
pe3ynbTaT SKCIEPUMEHTATHLHON MPOBEPKH;

® TIOHMMaHHUE OOYYAIOIIMMUCS OTJIMYMN HAYYHBIX IAHHBIX OT HEMPOBEPECHHOM
uH(pOpMAIINH, IICHHOCTH HAYKH JIJISl yIOBJICTBOPECHHUSI OBITOBBIX, TIPOM3BOACTBEHHBIX
U KyJIbTYpPHBIX TOTPEOHOCTEH YeIOBeKa.

IlnanupyemMpble pe3y/ibTaThl OCBOEHHSI COIePKAHUS Kypca PU3NKHU
N3yuenune ¢pu3uku 1Mo JaHHOU MporpaMMe CrocoOCTBYeT (POPMUPOBAHUIO Y YHAIITHXCS
JIMYHOCTHBIX, METANPeIMETHBIX U NMpeIMeTHbIX pPe3yJbTaTOB 00yUYCHHUsI, COOTBETCTBYIOIITUX
TpeboBaHUsM (eAepaATBHOTO TOCYIaPCTBEHHOTO 00pa30BaTeIbHOTO CTAHIAPTa OCHOBHOTO
oO1ero oopa3oBaHus
JIM4HOCTHBIMHM pe3yJibTaTaMu 00y4eHus (pr3KKe B OCHOBHOM IIKOJIE SIBISIOTCS:

* c(pOpMUPOBAHHOCTH TIO3HABATEIBHBIX HMHTEPECOB, HHTEIUICKTYAIbHBIX W TBOPUYECKHX
CIOCOOHOCTEH yJaruxcs;

* yOSXKICHHOCTh B BO3MOXKHOCTU TO3HAHUS TNPUPOAbl, B HEOOXOAMMOCTH Pa3yMHOTO
WCIOJIb30BaHUs JTOCTIKEHUN HAyKHW U TEXHOJIOTHH Ui JabHEUIIETO Pa3BUTHUs YEIOBEYECKOTO
o011ecTBa, YBOKEHHME K TBOPIIAM HAYKM W TEXHHUKH, OTHOIICHHE K (U3UKE KAK DIEMEHTY
0011eueI0BeYeCcKOil KyabTypHI;

* CaMOCTOSITEIBHOCTh B IPUOOPETEHUH HOBBIX 3HAHUH U MPAKTUYECKUX YMEHHIA;

* TOTOBHOCTH K BBEIOOPY JKU3HEHHOTO ITYTH B COOTBETCTBUH C COOCTBEHHBIMH MHTEpECaMU U
BO3MOYKHOCTSIMH;

* MOTHBAIUS O00pa30OBaTENbHON JEATENbHOCTH IIKOJHbHUKOB HAa OCHOBE JIMYHOCTHO
OPUEHTHPOBAHHOI'O MOAXO0/A;

* (popMupoBaHUE IEHHOCTHBIX OTHOIICHUH APYr K APYry, YYUTETIO, aBTOPaM OTKPBITHH U
n300peTeHuil, pe3yabraTaM 00ydeHusl.

MertanpeaMeTHbIMH pe3yJabTaTaMu 00yueHus: GU3NKE B OCHOBHOM IITKOJIE SBIISIOTCS:

* OBJIQJICHWE HABBIKAMH CAaMOCTOSATEIBLHOTO MPUOOPETEHUs HOBBIX 3HAHWM, OpraHU3AINU
y4eOHON JIeATEeTbHOCTH, TIOCTAHOBKM II€JieH, IUTAHMPOBAHUS, CaMOKOHTPOJSI M OIICHKH
pE3yNIbTaTOB CBOEH NIEATENbHOCTH, YMEHHUSMHU TNPEABUACTh BO3MOXKHBIE PE3YJIbTaThl CBOMX
JIEHCTBHIL,

* MOHMMAaHHWE PA3IUNYUN MEXIYy MCXOMHBIMU (haKTaMH U THIOTE3aMHU I UX OOBSICHEHHS,
TEOPETHUYECCKUMHU MOJICTISIMU M peaTbHBIMA O0BEKTaMH, OBJIAJICHUE YHUBEPCATbHBIMU YICOHBIMU
JNEHCTBUSAMHU Ha TIpUMEpax TUIOTe3 ISl OObSICHEHUS U3BECTHBIX (DAKTOB M IKCIIEPUMEHTAIBHON
MPOBEPKU BBIBUTAEMBIX THIIOTE3, pa3pabOTKU TEOPETUYECKHX MOJeNeil MPOoIecCOB WU
SIBIICHHUI,

* (opmHpoBaHME YyMEHUN BOCIPHUHUMATH, IIepepadaThiBaTh U NMPEABIBIATE HHPOPMALIUIO B



CJIOBECHOM, 00pa3HOM, CHMBOJIMUECKOM (hopMax, aHATM3UPOBATh U TiepepadaThIBaTh MOTYyYECHHYIO
UH(QOPMAIMIO B COOTBETCTBUHU C IMOCTABJICHHBIMHU 33/1a4aMH, BBIJICNISATH OCHOBHOE COJICpXKAHUE
MPOYUTAHHOTO TEKCTA, HAXOJUTh B HEM OTBETHI Ha IMOCTABJICHHbBIE BOIPOCHI U U3JaraTh €ro;

* IIPUOOPETEHUE OIbITA CaMOCTOSITEIBHOIO IOMCKA, aHAINW3a M OTOOpa HMHpOpMaIUM C
UCIOJIb30BAHUEM DPA3JIMYHBIX MCTOYHUKOB M HOBBIX HMH(OPMAIIMOHHBIX TEXHOJIOTHH I
pelIeHns TO3HABATENbHBIX 3a/1a4;

* pa3BUTHE MOHOJOTMYECKOH W JMAIOTHYECKOH peuyH, YMEHHs BBIPAXKaTh CBOM MBICIH M
CIIOCOOHOCTH BBICHIYIIMBATh COOECEAHUKA, MOHUMATh €ro TOYKY 3peHMs, IPHU3HABaTh MPaBO
JPyroro 4ejaoBeKa Ha NHOE MHEHHUE;

* OCBOCHHE NMPHEMOB JICHCTBUII B HECTAHAAPTHBIX CUTYAIHSX, OBJAJCHHE dBPHUCTUYECKUMU
METOJaMU pelIeHus Tpo0IeM;

* (hopMupoBaHHEe YMEHHMI paboTaTh B IPYIIE C BBIIOJIHEHUEM pa3IMYHBIX COLMAJIBHBIX
poJIei, MpeACTaBIATh U OTCTauBaTh CBOM B3IJIs/IbI U YOSKICHNUS, BECTU IUCKYCCHIO.

IIpeaMeTHbIMU pe3yabTaTaMH 00y4YeHHUs (U3NKE B OCHOBHOM IIKOJIE SIBIISIOTCS:

* 3HaHWA O MPHPOAC BAKHEHIIMX (H3MUECKUX SBICHUH OKPYXKAIOLIETO MHpa U MOHHUMaHHE
CMbICiIa (PU3NYECKHX 3aKOHOB, PACKPBIBAIOIINX CBSI3b M3YUECHHBIX SIBICHU;

* YMEHHS IO0Jb30BaThCsl METOJAaMU HAyYHOTO HMCCIIEOBAaHUS SIBICHUN MPHUPOIbI, IPOBOAUTD
HaOJII0ICHUS], TUTAHMPOBATh U BBIMOJHATH SKCIIEPHUMEHTHI, 00padaThIBaTh PE3yJIbTaThl H3MEPEHUH,
NPENICTABIATh PE3YJIBTATHl H3MEPEHHU C TMTOMOIIBbI0 TabiuI, rpagukoB u Gopmyll, 0OHAPYKHUBATH
3aBUCUMOCTH MEXAY (H3MYECKUMU BEIWYMHAMHU, OOBSCHSITH MOTYYCHHBIC PE3yIbTaThl U JEIaTh
BBIBO/IbI, OLIEHUBATh IPAHUILIBI TOTPELIHOCTEN Pe3yIbTaTOB U3MEPEHUI];

* YMEHUS NMPUMEHATh TEOPETUUYECKHE 3HAHMS N0 (U3UKE Ha MpaKTHUKE, pemaTh GU3NUecKue
3aJ1aui Ha IPUMEHEHHE TIOJTYYEeHHBIX 3HAHUH;

* YMEHUS ¥ HaBBIKH MPUMEHATH TOTy9YEeHHBIC 3HAHUS 111 OOBSICHEHUS IPUHIIATIOB IEHCTBUS
BOXHEHIINX TEXHUYECKHX YCTPOMCTB, pelIeHHs NPAaKTUYECKUX 3a7ad MOBCETHEBHOM KHU3HH,
oOecrieyeHHns 0€30MAaCHOCTH CBOEH JKM3HHU, PAllMOHAIBHOIO NMPUPOAONOIB30BAHUS M OXPAHBI
OKpYKarolleu Cpeibl;

* (hopmMupoBanue yOexK/IeHUS B 3aKOHOMEPHO CBSI3U M ITO3HABAEMOCTH SIBJICHUH TIPUPOJIBI, B
00BEKTUBHOCTH HAYYHOT'O 3HAaHUS, B BBICOKOW IIEHHOCTH HAayKM B Pa3BUTUU MaTepUAIbHOW U
JlyXOBHOH KYJIbTYpPBI JIFOJIEH;

* pa3BUTHE TEOPETHUYECKOIO MBIIIJICHUSI Ha OCHOBE (DOPMHUPOBAHMS YMEHUH YCTaHABIUBATb
(baxThl, pa3auyaTh MPUYUHBI U CIEICTBHSL, CTPOUTH MOJIENU U BBIIBUTaTh TMIIOTE3bl, OTHICKUBATh
1 (HopMyIHpPOBATH OKA3AaTENbCTBA BBIIBUHYTHIX THUIOTE3, BBIBOJWTH W3 JKCIEPUMEHTATHHBIX
(baKTOB U TEOPETHUECKUX MoJIeNel (U3NYECKUE 3aKOHBI,

* KOMMYHUKaTHUBHBbIE YMEHHs JOKJIAIbIBaThb O pe3yJbTaTax CBOET0 HCCIEI0BaHMS,

Y4aCTBOBATh B JUCKYCCHUU, KPATKO U TOUYHO OTBCYATH HA BOIIPOCHI, UCIIOJIE30BaTh CIIPABOYHYIO



JUTEpaTypy U Apyrue UCTOYHUKU HHOpMaIUK.

Pe3ynbTaThl 0cBOeHHs padoyeil MPOrpaMMbl
BbInyCKHUK HAYYUTCS:
* co0I0IaTh NMpaBmila 6€3011aCHOCTH M OXpaHbl TPyJAa MpHU padboTe ¢ yd4eOHbIM U J1a00paTOPHBIM
000pyI0BaHUEM;
* IOHUMATh CMBICII OCHOBHBIX (PM3UYECKUX TEPMHHOB: (pr3nyeckoe Teno, Gu3nveckoe sSBICHuE,
(du3nyeckas BEIMYMHA, €AUHHULIBI U3MEPEHNUS;
* pacno3HaBaTh IpPOOJEMBbI, KOTOPbIE MOXHO PELIMTh MPH MOMOLIM (U3UYECKUX METOJOB;
aHAM3UPOBATh OT/AEJbHBIC STAIbI POBEICHHS UCCIEJOBAHNN U HHTEPIIPETUPOBATH PE3yIbTaThl
HAOJIIOJICHUN H OIBITOB;
* CTaBUTh OMbITHI 110 MCCIEIOBAHUIO (PU3UUECKUX SIBICHUIN Win (pU3MUeCKUX CBOICTB Ten Oe3
UCIIOJIb30BaHUS NPSAMBIX M3MEPEHUll; Ipu 3TOM (GOpPMYIHpOBaTh Ipobiemy/3afgady yd4eOHOro
HKCIEPUMEHTA; COOMpaTh YCTAHOBKY W3 IPEIJIOKEHHOTO0 O0OpYyIOBaHMS; MPOBOIAUTH OIBIT U
¢dopmymupoBats BeBOBL. [Ipumeuanne. [Ipu npoBenennn ucciuenoBanus GU3NICCKUX SBICHUAN
U3MEpUTENIbHBIE TPUOOPHI UCIOIB3YIOTCS JUIIb KaK JAaTYUMKU U3MEpEeHUs] GU3NUECKUX BEJIUYMH.
3anucy MoKa3zaHUi MpsIMbIX U3MEPEHU B 9TOM cilydae He TpeOyercsl.
* IOHUMATh POJIb SKCIIEPUMEHTA B MOJTYYCHUN HAYIHOU WH(OpMAIIHH;
* IPOBOJIUTH MPSIMbIE U3MEPEHHsI (PU3MUECKUX BEINYHH: BPEMs, PACCTOSIHUE, Macca Tella, 00beM,
CHIlla, TeMmIeparypa, arMoc(epHoe aBieHHE, BIAXKHOCTh BO3/yXa, HANpsHKEHHE, CHJIa TOKa,
panuanoHHbI (QOH (C MCIONB30BAaHMEM J03UMETpa); MPHU ITOM BBIOMpATh ONTHUMAJIBHBIN
croco0 M3MEpEeHUs: U MCHOJb30BaTh MPOCTEHIINE METO/bI OLEHKU MOTPEUIHOCTEH M3MEpPEHHH.
[Tpumeuanue. Jlrobast yueOHast mporpaMMa JOJKHA OOEcleyuBaTh OBJIAJACHHUE MPSIMbBIMHU
U3MEPEHUSIMH BCEX MEPEUHCICHHBIX (PM3UYECKUX BEITHUNH.
* [IPOBOJUTH HCCIIEJOBAaHUE 3aBUCUMOCTEH (PM3NYECKUX BEIMUYMH C HCIIOJIb30BAaHHUEM HPSMBIX
U3MEPEHUIl: NpU 3TOM KOHCTPYHUpPOBAaTh YCTaHOBKY, (PUKCHpPOBATH PE3yJIbTaThl HMOIYYEHHOM
3aBHCUMOCTH (PM3MYECKMX BEIUYMH B BHUAEC TaONMWIl W TpPapHUKOB, JENaTh BBIBOJBI TIO
pe3ysbTaTaM MCCle0BaHMUS;
* IPOBOJUTH KOCBEHHBIE M3MEpPEHMs (U3NYECKUX BEIMYMH: IPU BHINOJIHEHUU H3MEPEHUM
coOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY, CIeIys NpPEIOKEHHOW HHCTPYKIMHU, BBIYUCIATH
3HAYCHHE BEITMYMHBI M aHAIM3UPOBATH IOYUYECHHBIE PE3YIbTATHI C YIETOM 3aJaHHOH TOYHOCTH
WU3MEPEHHI;
* QHAJIM3MPOBATH CUTYAIlMM MPAKTUKO-OPHUEHTHUPOBAHHOTO XapakTepa, y3HaBaTb B HHX
OPOSIBIIEHUE M3YYCHHBIX (U3MYECKUX SBICHUM WIM 3aKOHOMEPHOCTEH U TNPUMEHSTH

HUMCIOIIMECA 3HAHUA I UX 06T)$ICH6HI/I5[;



* NIOHUMATh MPHUHIMITEI JEHCTBUS MAIIWH, TPUOOPOB M TEXHUYECKHUX YCTPOWCTB, YCIOBHS HX
0€30I1aCHOT0 MCIIOJIb30BaHMS B TOBCEHEBHOM KU3HU;

* WUCNOJb30BAaTh TMpPH BBHINOJHEHUH YYeOHBIX 3aJad HAYYHO-TIOMYJSAPHYIO JIUTEPaTypy o
(Gu3HYeCcKHX SABICHUSX, CIPABOYHbBIE MaTepUalIbl, pecypcsl HTEpHET.

BbINYyCKHUK MOJTYYHT BO3MOKHOCTH HAYYHTHCH

* OCO3HABaTh IICHHOCTh HAYYHBIX MCCIEIOBAHUU, pOJIb (PU3UKU B PACHIMPEHUU MPEACTABICHUIN
00 OKpY’KarollleM MHpPE U €€ BKJIAJ] B YJIYUIICHUE Ka4eCTBa KU3HU;

* JHCIIONB30BaTh TPHEMBI IOCTPOCHUS (U3UUECKUX MOJeel, HOoucKa Hu (OPMYIHPOBKU
JIOKa3aTeJIbCTB BBIIBUHYTHIX T'HIIOTE€3 M TEOPETHUECKHX BBIBOJOB HA OCHOBE SMIHMPHUYCCKH
YCTaHOBJICHHBIX (DaKTOB;

* CpPaBHMBATh TOYHOCTb M3MEpPEHUS (PU3MUECKMX BEJIWYHMH 10 BEIMYMHE HMX OTHOCHUTEIHHOMN
HOTPEITHOCTH TPH MTPOBEICHUH MPSIMBIX H3MEPEHHIA;

* CaMOCTOSITEJIEHO IPOBOJNTH KOCBEHHBIC M3MEPEHHS U UCCIIENOBaHUS (PU3NYECKUX BEIUYUH C
UCTIOJIb30BAaHUEM PA3IMUHBIX CIIOCOOOB M3MEPEHUs! (M3NYECKUX BEIIMYHH, BRIOMPATh CPEICTBA
U3MEpPEHUs] C Y4YeTOM HEO0OXOAMMON TOYHOCTH H3MEpPEHHH, 00OCHOBBIBATH BBIOOp criocoba
U3MEpEeHUs, aJEeKBATHOTO IIOCTaBJICHHOW 3ajade, MPOBOIUTH OLEHKY JIOCTOBEPHOCTH
HOJYYCHHBIX PE3yJIbTaTOB;

* BOCIIpUHUMATH HHPOPMALIUIO (PU3NIECKOTO COACP)KaHUS B HAYYHO- MOIYJISIPHOM JINTepaType u
CpeACTBaX MAaccoBOM WH(pOpMAIMK, KPUTHYECKH OIEHHMBATH TOIYYCHHYIO WH(OPMAIHIO,
aHAM3UPYs €€ CoAep KaHne U JaHHbIe 00 UCTOYHMKE HH(POpMaIuy;

* CO03/1aBaTh COOCTBEHHBIEC NMHUCBMEHHBIE U YCTHBIE COOOIIEHHS O (PU3MUYECKUX SBICHUSAX Ha
OCHOBE HECKOJBKUX HCTOYHHUKOB HMH(OpMAIMM, CONPOBOXAATh BBICTYIUIEHHE IpE3eHTALUEH,
YYUTBIBAsI OCOOCHHOCTH ayTUTOPHH CBEPCTHHKOB.

MexaHuyeckue siBJIeHHS

BbINyCKHHUK HAYYHTCS:

* pacro3HaBaTh MEXaHMUYECKHUE SIBICHUS U OOBSICHATh HA OCHOBE MMEIOIINXCS 3HAHUN OCHOBHBIE
CBOWCTBA WJIM YCJIOBUS MPOTEKAHMS ITUX SBJICHUI: PAaBHOMEPHOE W HEPAaBHOMEPHOE JBIDKEHHE,
paBHOMEpPHOE W  PaBHOYCKOPEHHOE  MPSAMOJMHEHHOE  JBI)KEHHE,  OTHOCHTEIHHOCTH
MEXaHUYECKOr0 JBMKEHUs, CBOOOTHOE MaJIeHUe TeJl, PABHOMEPHOE JIBUKEHUE 110 OKPY>KHOCTH,
UHEpIMs, B3aUMOJICHCTBUE Tell, PEaKTUBHOE JIBWKEHUE, NIepeaya JAaBJIeHHs TBEPAbIMH TeJaMH,
KHIIKOCTSMHA W Ta3aMHu, aTMOC(epHOe HaBlIeHWE, IJIaBaHWE TeJl, paBHOBECHE TBEPABIX T,
UMEIOINX 3aKpPEIUIEHHYI0 OCh BpAIeHHs, KOJeOaTeNbHOE IBIKEHHE, PE30HAHC, BOJIHOBOE
JIBUXKEHHE (3BYK);

* OINUCHIBATh HM3y4YCHHbIE CBOMCTBA TEI M MEXaHWYECKHE SBIICHHS, HCHOIb3ysd (PHU3NUECKue
BEJIMYMHBL: TYyTh, TEPEMEICHHE, CKOPOCTh, YCKOpPEHHEe, MepuoJ OOpalieHHs, Macca Tedna,

IUIOTHOCTD BEIIECTBA, CHJIA (CUia TSDKECTH, CHJIa YIPYTOCTH, CUJIa TPEHUS ), 1aBlIEeHUE, UMITYJIbC



TeJla, KUHETUYECKasi SHEeprusl, MOTEeHIUANIbHas dHEprusl, MexaHuueckas padoTa, MexaHu4eckas
mourHocTh, KIIJI mpu coBepumieHHH pabOTHI C HCIIOJIB30BAaHMEM IPOCTOTO MEXaHU3Ma, CHIIa
TPEeHUs, AaMIUIUTyla, IEepUOJ M YacToTa KojeOaHWH, JUIMHA BOJHBI M CKOPOCTH €€
pacIpoCTpaHEHUsI; IPU OMMCAHUM IIPABUIBHO TPAKTOBATh (PM3NYECKUH CMBICT HCIOIb3YEMBIX
BEJIMYMH, UX 0003HAYEHUS U €AMHULBI U3MEPEHUS, HAXOIUTh (POPMYJIbI, CBSI3bIBAIOLIME TAHHYIO
(U3MUECKyIO BETUYMHY C IPYTHMMHU BEJIMYMHAMH, BHIYUCIIATH 3HAYeHUE (PU3HMUECKON BEIIUYHHBI;

* AQHAJTM3UPOBATh CBOWCTBA TEJ, MEXaHUYECKUE SIBJICHUS M MPOLECCHI, UCTIOIb3ys (PU3NUECKUe
3aKOHBI: 3aKOH COXPAaHEHHs DHEPIMM, 3aKOH BCEMHPHOIO TATOTEHUS, NPUHLMII CYIEPIIO3ULUN
cun (HaxoxaeHue paBHojercTByromen cuibl), I, I u Il 3akonbr HetoTOHA, 3aK0H cOXpaHEHUs
uMmnyiabca, 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumesna; IpU 3TOM pas3jinyaTh CIOBECHYIO
(GopMyITHPOBKY 3aKOHA U €T0 MATEMAaTUYECKOE BHIPAKCHUE;

* pa3nuyaTh OCHOBHbBIE PU3HAKU U3YYECHHBIX (QU3UUECKUX MOJIEIIEH:

MaTepuaibHas TOUYKa, MHEPLUAJIbHAs CUCTEMA OTCUETA;

* pemaTh 3aJa4yM, HCHOIB3yd (PHU3MUECKUE 3aKOHBI (3aKOH COXPAaHEHHsI OSHEPTHH, 3aKOH
BCEMHUPHOI'O TATrOTeHUs, npuHUun cyneprnosumuu cwi, [, II m III 3akonsl HeroToHa, 3aKoH
COXpaHeHMsI HMIyJbca, 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena) u (Hopmyisl,
CBsI3bIBarOIME (hU3MUYECKHE BEIWYMHBI (IyTh, CKOPOCTb, YCKOpEHHE, Macca Tena, MJIOTHOCTh
BEILECTBA, CHJIA, JABJICHUE, UMIIYJIBC TEJla, KUHETUYECKas JHEPIus, NOTCHIUAIbHAS JHEPrus,
MexaHuuyeckas pabora, mexaHuueckas mouHocTb, KIIJl mpocroro mexaHusma, cuiia TpEeHUs
CKOJIbXKEHUs, KO3 (PULIMEHT TpeHus1, aMILTUTY/1a, IEPUOJ] M YacTOTa KOJIeOaHUH, UIMHA BOJHBI U
CKOpPOCTh €€ pacHpOCTPAHEHUs): Ha OCHOBE aHalM3a YCIOBMs 3a/laud 3allChIBaTh KpaTKoe
yCIIOBHE, BBIIENATh (U3UYECKHE BEIMYMHBI, 3aKOHBI M (OPMYNbI, HEOOXOIUMBIE Ui €€
pelIeHus, TPOBOJUTh PAacUeThl U OLEHUBATh PEAIbHOCTh MOJYYEHHOTO 3HAYeHUs (pU3nvecKoin
BEJIMYMHBI.

BbINyCKHUK MOJIYYHT BO3MOKHOCTh HAYYHUTHCH:

* HMCIIOJIb30BaTh 3HAHMUSA O MEXAHMUYECKUX SBJICHHSX B MOBCEJHEBHOM >KM3HM JJIs1 0OecredeHus
0€30MacHOCTH IPU OOpAIEHUH ¢ TPUOOpPAMH M TEXHUUYECKUMHU YCTPONCTBaAMHU, JJIsi COXPAaHEHUS
3/10pOBbs U COOJIOICHNS HOPM IKOJIOTUYECKOTO MOBEJEHHS B OKpY’KalolIell cpesie; NPUBOAUTh
IpUMEpPbI MPAKTUYECKOTO MCIOIB30BaHUA (PU3MYECKHX 3HAHUM O MEXaHHMYECKUX SBICHHUIX U
¢u3nUecKux 3aKOHAX; MPHUMEpPbl HCIOJb30BaHUS BO30OHOBISEMBIX MCTOYHHKOB 3HEPTHH;
HKOJIOTMYECKUX MOCIIEICTBUN HCCIEA0BaHUS KOCMUYECKOTO POCTPAHCTB;

* pa3nuyaTh TPaHUIbl TPUMEHUMOCTH (U3NYECKUX 3aKOHOB, NMOHMMATh BCEOOIIMI XapakTep
(byHIaMEHTAIBHBIX 3aKOHOB (3aKOH COXPAaHEHHUS MEXaHHMUYECKOW SHEpruH, 3aKOH COXPaHEHUs
UMITYJIbCA, 3aKOH BCEMUPHOT'O TATOTEHHUS1) U OTPAaHUUYEHHOCTh UCIIOJIb30BAaHUS YaCTHBIX 3aKOHOB

(3axoH ['yka, Apxumena u 1ip.);



* HAXOJIUTh a/ICKBAaTHYIO MPEIJI0KEHHOM 3a/1aue (PU3NYECKYyI0 MOJIENb, pa3pemiaTh MpooieMy Kak
Ha OCHOBE MMEIOIIMXCS 3HAHUU MO0 MEXaHUKE C MCIOJIb30BAHUEM MaTEeMaTHYECKOTO arrapara,
TaK U MPU MOMOIIA METOI0B OLIEHKH.

TemnoBble sIBJIEHUS

BbInyCKHUK HAY4YUTCSH:

* pacro3HaBaTh TEIUIOBBIC SBJICHHUS W OOBSICHITH Ha 0a3e MMEIOIIMXCS 3HAHWA OCHOBHBIC
CBOICTBA WJIM YCJIOBUS TPOTCKAHUS ITHX siBICHUU: nuddysus, u3mMeHeHne oObema Ten MpH
HarpeBaHuu (OXJIXKICHHM), OOJbIIAS C)KUMAEMOCTh ra30B, Majas C)KMMAaEeMOCTh JKMJIKOCTEH U
TBEPJABIX TEN;, TEIUIOBOE PaBHOBECHE, UCHApEHUE, KOHJIEHCAIMs, MJIaBIeHNe, KPUCTAIN3allns,
KUIIEHUE, BJIAXKHOCTb BO3/yXa, pa3jU4HbIE CIIOCOOBI Teruionepenayu (TErIonpOBOIHOCTb,
KOHBEKIIMS, W3JIYUCHHUE), arperarHble COCTOSHHS BEIIECTBA, IOTJIONICHUE SHEPrUu IpuU
UCIApEHUU >KUIKOCTU WM BBIJCICHHUE €€ MPU KOHJEHCAIMU Mapa, 3aBUCUMOCTh TEMIIEPaTypbl
KUIICHUS OT JaBJICHUS;

* ONHUCHIBATh M3YyYCHHBIC CBOWCTBA TEJI W TEIIOBBIC SIBJICHUS, WCIONB3Ys (DHU3UUCCKHE
BEJIMYMHBI: KOJMYECTBO TEIUIOTHI, BHYTPEHHSISI SHEPTHs, TEMIIEPATypa, yAeIbHas TEIJIOEMKOCTh
BElIeCTBa, YAeNbHAas TEIUIOTa IUJIABJICHUSA, YHAeJIbHAs TEIUIoTa MapooOpa3oBaHUA, YyAeTbHas
TEIUIOTa CropaHus TOIUIMBA, KOI()PUIMEHT MOJEe3HOro ACHCTBHS TEIUIOBOTO IBUTATENS; MPHU
ONKMCAHWW TPABWIHHO TPAKTOBaTh (DM3MYUECKHHA CMBICH HCIOJIB3YEMBIX BEIHYMH, WX
0003HAYCHHSI M STUHUIIBI U3MEPEHUS, HAXOAUTH (DOPMYIIBI, CBA3BIBAIONIUE JTAHHYIO (PU3HUECKYIO
BEJIMYMHY C JPYTHMH BEITUIMHAMU, BEIYUCIISITh 3HAUCHUE (PU3NICCKON BEITMYHHEI;

* aHANM3MPOBATH CBOWCTBA TEJ, TEIJIOBBIE SBJIEHUS M MPOIECCHl, HCIOJIb3ys OCHOBHBIE
MOJIOKEHUSI aTOMHO-MOJIEKYJIIPHOTO Y4Y€HUsS O CTPOCHHMHM BEIIECTBA M 3aKOH COXPAaHEHUS
SHEPTUH;

* pa3au4aTh OCHOBHBIC TMPU3HAKU M3YUYCHHBIX (DU3NYECKUX MOJEIeH CTPOEHHUS Ta3o0B,
KUAKOCTEH U TBEPBIX T€J; * MPUBOIUTH MPUMEPHI MPAKTUUECKOTO UCMOIB30BaHUS (PU3NIECKHIX
3HAHUM O TEIUIOBBIX SABJICHUSIX;

* pemiaTth 3a7a4d, UCIIOIB3YS 3aKOH COXpPAHEHHUs SHEPTHHU B TEIUIOBBIX IMpoIleccax U (POpMYIIbI,
CBsI3bIBalONIME (DU3UYECKHME BEIMYHMHBI (KOJIMYECTBO TEIUIOTHI, TeMIlepaTypa, yAelabHas
TEIIOEMKOCTh BEIIECTBa, yleidbHas TEIUIOTa IJIABJICHUs, YAeTbHas TEIUIoTa MapooOpa3oBaHus,
yaenbHas TEIJIOTa CrOpaHWsl TOIUIMBA, KOX(PQUIMEHT TMOJE3HOTO JCHCTBUS TEIIOBOTO
JIBUTATENs): Ha OCHOBE aHAJM3a YCJIOBHS 3a/1auyd 3aIllMChIBAaTh KPATKOE YCIIOBUE, BBIIETSATH
bu3NYecKue BEIMYHMHBI, 3aKOHBI M (DOPMYIIbI, HEOOXOIUMBIE IJIsi €€ peIIeHUs, MPOBOIUTH
pacueThl U OLIEHUBATh PEAbHOCTh MOJYYEHHOTO 3HAYCHUS (PU3NYECKON BETMUNHBL.
BhinyCKHUK NOJYYHT BO3MOKHOCTh HAYYUThCH:

* WCIOJB30BaTh 3HAHMSI O TEIJIOBBIX SIBJICHUSX B TOBCEAHEBHOW >KMU3HHM JUISI OOCCTICUCHHS

0€30MacHOCTH MPU OOPAIIEHUH C MPUOOPAMU M TEXHUYECKUMH yCTPONCTBAMH, JIJIsSI COXPaHEHUS



3JI0POBbsI U COOJIIOZCHUSI HOPM HKOJIOTHUECKOTO MOBEICHHS B OKPYKAIOLIEH cpee; NPUBOIUTH
IPUMEPBI FKOJIOTUYECKUX MOCIIEICTBUI padoThl ABUraTeNeil BHYTPEHHETO CrOPaHUs, TEIJIOBBIX
Y TUAPOIIICKTPOCTAHIIU;

* paszauyaTh I'paHMIBl IPUMEHMMOCTH (U3MUYECKUX 3aKOHOB, IIOHMMAaTh BCEOOLIUI XapakTep
(byHAaMEHTaIbHBIX (PU3MUECKUX 3aKOHOB (3aKOH COXpPaHEHMs HEPIuu B TEIUIOBBIX IIpoIeccax)
Y OTPAaHUYEHHOCTH MCIOJIb30BAHUS YACTHBIX 3aKOHOB;

* HaXOAMTH a/IEKBATHYIO MPEUIOKEHHON 3a7aue (PU3MUECKyI0 MOJIeNb, pa3pelaTh NpodieMy Kak
HA OCHOBE MMCIOIIMXCS 3HAHUU O TEIUIOBBIX SBJIEHUSAX C HCIOJb30BAHUEM MaTEMATUYECKOTO
anmnapara, TaKk 1 IIpy IIOMOIIY METOJOB OLCHKH.

DJlIeKTprYecKre 1 MATHUTHBIE SIBJICHHUS

BbinmyckHUK Hay4YHuTCS !

* pacrno3HaBaTh 3JEKTPOMArHUTHBIE SIBJIEHHUA U OOBSCHATH Ha OCHOBE HMEIOIIMXCS 3HAHUHN
OCHOBHBIE CBOMCTBAa WM YCIOBHS IIPOTEKAHMsI OTHX SBJICHHMW: DJIEKTpU3aLus Tell,
B3aMMOJICHCTBUE 3apsAJ0B, AJIEKTPUUYECKUH TOK U €ro JeHCTBUS (TEIUIOBOE, XUMHYECKOE,
MarHuTHOE), B3aUMOJICICTBHE MAarHUTOB, AIEKTPOMArHUTHAs UHAYKLUS, 1€HCTBUE MarHUTHOTO
IoJIi Ha IIPOBOAHMK C TOKOM M Ha JBIKYIIYIOCS 3apsUKEHHYIO 4YacTHIy, JEHCTBUE
JJIEKTPUYECKOTO TOJIsI HA 3apsDKEHHYI0 YaCTHUIly, JIEKTPOMAarHUTHBIE BOJIHBI, IIPSIMOJUHEHHOE
pacIpoCTpaHEHHUE CBETa, OTPAKEHHE W IPEJIOMIICHHE CBETa, JUCIEPCUS CBETA. ® COCTaBIATH
CXEMBI JIEKTPUYECKUX LIETIEN C MOCIEN0BATEIbHBIM U IapAJUICIIBHBIM COCIUHEHUEM JIEMEHTOB,
pasnuyas yCIOBHblE O0OO3HAUYEHMsI DJIEMEHTOB 3JIEKTPUUECKHUX Liened (MCTOYHHMK TOKa, KIIH0Y,
PE3UCTOp, PEOCTaT, JIAMIIOUKA, aMIEPMETP, BOIBTMETP).

* HCIIOJIb30BaTh OINTHYECKUE CXEMbl Ul IMOCTPOEHUS H300paKEHMH B IJIOCKOM 3€pKalie U
cobuparoie TuH3e.

* ONUCHIBATH M3YYEHHBIE CBOMCTBA TEJ U 3JEKTPOMArHUTHBIE SIBICHUS, UCHONB3YS (PU3HUECKUE
BEIIMYUHBI: JJICKTPUYECKUN 3apsf, CUIa TOKA, DJIEKTPUYECKOE HANPSKEHUE, DIIEKTPUUECKOE
COIIPOTHUBIIEHUE, Y/I€IbHOE CONPOTUBIECHHUE BELIECTBA, pab0OTa 3JIEKTPUUECKOTO MOJIsI, MOIIHOCTh
TOKa, (JOKYCHOE PAcCTOSIHHE U OINTHUYECKas CHUJIA JIMH3bI, CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH,
JUIMHA BOJHBI M YacTOTa CBETa; MpPU OMNMCAHUU BEPHO TPAKTOBATH (HU3HUECKUN CMBICIT
UCTOJIBb3YEeMbIX BEIMYMH, MX OOO3HAYEHUs M EAWHUIBl M3MEpPEHMs; HaXoIuTh (HOpMYIIbI,
CBSI3bIBAOIME TAHHYIO (PU3NYECKYIO BEIMYMHY C APYTUMH BETMUYUHAMU.

* AHAJIM3HMPOBATh CBOWCTBA TEJ, OJJICKTPOMAarHUTHBIE SBIEHHS M IPOLECCHI, HCIOJIb3Ys
¢du3nyecKre 3aKOHBI: 3aKOH COXPaHEHUs AJIEKTPUUECKOro 3apsaa, 3akoH Oma Jiis yyacTka 1enH,
3akoH J[xoyns-JIeHna, 3aKOH IPSAMOJIMHEWHOIO pPACIPOCTPAHEHMUS CBETA, 3aKOH OTPAXKEHUs
CBETa, 3aKOH NPEJIOMJICHHs CBETa; MPHU TOM pa3iHyaTh CIOBECHYIO (DOPMYITHUPOBKY 3aKOHA U

€0 MAaTEMATUYCCKOC BBIPAKCHUC.



* MPUBOJUTH MPHUMEPBl MPAKTUYECKOIO  HUCMOJIb30BAHUSA  (U3NYECKMX 3HAHUM O
AIIEKTPOMArHUTHBIX SIBJICHUSX

* pemiath 3ajJaud, UCHONb3ysd (pusnueckue 3akoHbl (3akoH Oma s ydyacTKa IIenu, 3aKOH
Jbxoyns-JleHna, 3aKOH IPSIMOJIMHEHHOIO pacHpOCTPaHEHUs CBETa, 3aKOH OTPaKCHUs CBETa,
3aKOH IPEJOMIIEHUs CBeTa) U (OpMyJibl, CBS3bIBAIOLIME (PU3MUECKUE BEIMYMHBI (CHJa TOKA,
IIEKTPUYECKOE HANPSDKEHUE, D3JEKTPUYECKOE COIPOTUBIIEHUE, YAEIbHOE CONPOTHUBIICHUE
BEIIECTBA, paboTa 3IEKTPUIECKOTO MOJIs, MOIIHOCTh TOKA, (JOKYCHOE PACCTOSIHUE M ONTHYECKAs
CHJIa JIMH3bI, CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJIHBl U 4acTOTa cBeTa, (OPMYIIbI
pacyeTra 3JIEKTPUUYECKOrO CONPOTUBIIEHUS MPH MOCIEI0BATEIbHOM U NapaJuIEIbHOM COEIMHEHUN
IIPOBOJHMKOB): HAa OCHOBE aHaJIM3a YCJIOBHUS 3aJaud 3alUCBIBATH KPAaTKOE YCIOBHE, BBIIEIATH
¢u3nueckue BETMYMHBI, 3aKOHBI M (OPMYJBI, HEOOXOAWMBIC ISl €€ PELICHHS, MPOBOAUTH
pacyeThl U OLIEHUBATh PEAIbHOCTh ITOJIyY€HHOI'O 3HAaUY€HUs (PU3MUECKON BEITUUMHBI.
BbINYCKHUK MOJYYHT BO3MOKHOCTh HAYYHThCS

* HCIIONB30BaTh 3HAHUSA OO0 AIIEKTPOMArHUTHBIX SBICHHUSIX B TOBCEAHEBHON JKWU3HU IS
oOecrnieueHus 6€30MacCHOCTH MpU OOpallleHUH C IPUOOPAMU U TEXHUYECKUMU YCTPOHCTBAMHU, JUIS
COXpPaHEHMs 3710POBbS U COOJIIOJIEHHUS] HOPM 3KOJIOIMYECKOI0 MTOBEJICHHS B OKPY’KaloIIel cpele;
IPUBOJUTH MPUMEPHI BIUSHUSA 3JIEKTPOMArHUTHBIX U3JIy4€HUI Ha )KUBbIE OPraHU3MBlI,

* pasznuyYaTh TPAHHIBI NPUMEHHUMOCTH (H3MYECKUX 3aKOHOB, TOHMMATh BCEOOIIMI XapakTep
(GyHIaMEHTaJIbHbIX 3aKOHOB (3aKOH COXPaHEHUS AJIEKTPUYECKOrO 3apsiia) U OrpaHUYEHHOCTb
MCIIOJIb30BAHUS YACTHBIX 3aKOHOB (3akoH OMa JIJIs yyacTKa 1en#, 3akoH Jxoyns-Jlenna u ap.);
* UCMOJb30BaTh IpPHUEMBI TOCTPOCHUS (PU3MUECKUX Mojeel, Moucka u (HOpMYyIHUPOBKH
JI0Ka3aTelbCTB BBIABUHYTHIX THUIIOTE3 M TEOPETUYECKUX BBIBOJOB HAa OCHOBE SMIMPUYECKU
YCTaHOBJIEHHBIX (DAKTOB;

* HaxOJUTh aJIeKBaTHYIO MpPEIJIOKEHHOW 3ajade (PU3MUECKYI0 MOJIElb, pa3peliaTs IpodieMy
KaKk Ha OCHOBE HMEIOIIMXCS 3HAHUH OO0 3JIEKTPOMArHMWTHBIX SIBJICHUSAX C HCHOJIb30BAHHUEM
MaTeMaTHYEeCKOro anmnapaTa, Tak 1 pyu HOMOIIM METOJIOB OIIEHKH.

KBanToBble siBJIeHHA

BbINyCKHUK HAYYHTCS:

* pacro3HaBaTh KBAHTOBBIC SBJICHHS U OOBSICHATh Ha OCHOBE MMEIOIIMXCS 3HAHUH OCHOBHBIE
CBOWCTBA WJIM YCIOBHS TPOTEKAHUS HTUX SBJICHUH: €CTECTBEHHAas M MCKYCCTBEHHas
pPaInoaKTUBHOCTh, O-, - W Y-U3Iy4YCHHUs, BOSHUKHOBEHHE JIMHEHYATOTO CIIEKTpa H3ITyUCHUS
aToMa;

* OINUCHIBATh M3YYCHHbIE KBAHTOBBIC SIBJICHUS, UCIONB3YS (PU3UUYECKHE BETUYMHBI: MAaCCOBOE
YHCII0, 3apSI0BOE YMCIIO, TIEpUO]] TOdypacnaaa, SHeprus (POTOHOB; MPH OMUCAHUU MPABUIBHO

TPAKTOBAThH (1)PI3H‘ICCKI/II>1 CMEBICJI HMCIIOJIB3YEMbBIX BCJIWYHUH, HX o0o3HaYeHuss u (210505070005



U3MEpEHUs; HaXOAUTh (OPMYJIbl, CBS3BIBAIOIINE NAHHYIO (PU3UYECKYIO BEIMUYUHY C JIPYTUMHU
BCJIMYHMHAMMH, BBIYUCIATH 3HAYCHUC (I)I/I3I/I‘-IGCKOﬁ BCJIIMYHHBI,

¢ AHAJIM3UPOBATH KBAHTOBLIC SBJICHHA, UCIIOJIB3YS (1)I/I3I/I‘-I€CKI/I€ 3aKOHBI WU TIOCTYJAThI: 3aKOH
COXpPAHEHHUsI DJHEPruU, 3aKOH COXPAHEHHUs DOJIEKTPUYECKOrO 3apsga, 3aKOH COXpPAaHEHUs
MacCoOBOI'O 4YHCJAa, 3aKOHOMEPHOCTH H3JIyYEHHMs W IMOIVIOLIEHUS CBETa aTOMOM, IIPU 3TOM
pas3nInyaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA U €r0 MAaTEeMaTHYECKOE BBIPAKECHNUE;

* pa3nu4aTb OCHOBHBIEC IPU3HAKM IUIAHETAPHON MOJEIM aTOMA, HYKJIOHHOM MOJEIU aTOMHOIO
Sapa;

* I[PUBOAUTH MPUMEPHl NPOSABICHUS B MPUPOJAE U MIPAKTUYECKOIO MCIOJb30BaHUS
pPaZlOaKTUBHOCTH, SJIEPHBIX U TEPMOSIAEPHBIX PEAKIIUM, CLIEKTPAJILHOIO aHAIN3a.

BbInyCKHUK MOJIYYUT BO3MOKHOCTh HAYYUTHCH:

* HUCIIOJIb30BATh MOJYYECHHbIC 3HAHUS B MOBCEJHEBHOM XKU3HU MpU 0OpalleHuu ¢ npubopamu u
TEXHUYECKUMHU YCTPOUCTBAMU (CUETYMK MOHU3UPYIOIIUX YACTHUIl, TOZUMETP), A1 COXpaHEHUs
3/10pOBbs U COOTIOACHUSI HOPM AKOJIOTMUYECKOT0 MIOBEJCHUS B OKPYKaIOLLEH CpeIe;

® COOTHOCHUTD SHCPIUI0 CBA3U ATOMHBIX AACP C I[e(i)CKTOM MacCcChI;

* IPUBOJIUTH NIPUMEPHI BIUSHUS PATUOAKTUBHBIX U3TYUYEHUN HA )KUBbIE OPIaHU3MBbl; TOHUMATh
MPUHUUI ACHCTBUSA JO3UMETPA U pa3InyaTh YCIOBUS €r0 UCIOJIb30BaHUS;

¢ IIOHUMAaTh JKOJIOT'HYECKHEC HpO6JICMI)I, BO3HHUKAKOIUE MpHU HCIIOJIB30BAHUMW ATOMHBIX
BHGKTPOCTaHHHﬁ, " IYTU PpCUHICHUA 3THUX HpO6JI€M, MEPCHCKTUBLI UCITIOJIB30BAHUS YIIPABIACMOIO
TEPMOSIACPHOIO CHHTE3A.

DJIeMEeHTBI ACTPOHOMMH

BbInycKHUK HAyYHTCS:

® YKa3bIBaTh HA3BAHUS IJIAHET Conneynon CHUCTCMBI; pa3jindaTb OCHOBHBIC IIPU3HAKKU CYTOYHOT'O
BpalcHus 3BE3JHOI0 He6a, JABUKCHU S .HYHI)I, COJ'IHIIa U INIAHET OTHOCUTCIIBHO 3BE€3/1, IIOHUMATh
pa3anyuns MeXay IeTMOLEHTPUUECKON U FEOLIEHTPUUECKOM CUCTEMaMu MUPa;

BbINyCKHUK MOJIYYHT BO3MOKHOCTh HAYYHUTHCH:

® YKa3bIBaATb O6HII/IC CBOMCTBA W OTJIMYUMSA TUIAHET 3€MHOM Tpynmbl U IJIAHCT-TUTAHTOB, MaJlbIX
ten CoylHeYHOW cHuCTeMBbl M OOJBIIMX IUIAHET; IMOJb30BaThCS KapTOW 3BE3JHOr0 Heba mpu
HaOJIIOICHUAX 3BE3/IHOTO HEOA;

* pa3nyaTh OCHOBHBIE XapaKTEPUCTUKU 3Be3] (pa3Mep, LBET, TEMIEPATypa) COOTHOCUTH LIBET
3BE€3/IbI C €€ TEMIIEPATypON;

¢ pa3ian4aTb rMmoTE3bl O IPOUCXOKIACHUN CoOJHEYHOM CHCTEMEI.



Conep:xanue yue0HOTo Kypca

Pu3uKa U Ppu3nyecKHe MeToAbl H3y4EeHHU MPUPOALI

O®usuka — Hayka o mnpupone. dDusuueckue Tena U sgBieHus. HaOmrogeHwe u onucaHue
buznveckux sBieHUH. DPU3HYECKUH SKCIEpUMEHT. MojaenupoBaHue SBICHUH H OOBEKTOB
npupoapl. PU3HUECKUE BEIMYMHBI U UX U3MEpeHHE. TOYHOCTh M IMOrPEIIHOCTh MU3MEPECHMM.
MexnyHapongHas cucrema eauHull. DPU3MYECKHE 3aKOHbl M 3aKOHOMepHOcTH. Dusznka u
TexHuka. Hayunelii Meron mo3nanus. Ponbp ¢usuku B GopMUpOBaHUU €CTECTBEHHOHAYYHOMH
TPaMOTHOCTH.

MexaHuuyecKkue siBJICHHS

Mexanuueckoe JABIDKEHHE. MarepuaibHas TOYKa Kak MOJAETb  (pu3mueckoro Tena.
OTHOCUTENBHOCTh MEXAaHMUYECKOro JBIKeHHs. CucremMa otcuera. DPU3MUECKUE BEIUYMHBL,
HEOOXOIUMBIC NJIsl OMHCAHMS JABMXKCHUS M B3aMMOCBS3b MEXIYy HUMHU (IIyTh, MEpPEMEICHUE,
CKOPOCTb, YCKOPEHHUE, BpeMs JABM)KEHHUs). PaBHOMEpHOE M paBHOYCKOPEHHOE NPSIMOJIMHENHOE
JIBWKEHHE. PaBHOMEpHOE nBMXKEHHME IO OKpYyKHOCTH. [lepBwiii 3axkoH HproToHa u mHepuus.
Macca tena. [lnotHocts BemectBa. Cuna. Exununbl cuibsl. Bropoii 3akon Herotona. Tperuii
3akoH HproTtona. CBoOonHOe nasenue tei. Cumia TshkecTu. 3aKOH BCEMHUPHOTO TaroreHus. Cuna
ynpyroctu. 3akoH ['yka. Bec Tena. HeBecomocTb. CBSI3b MEXy CUIION TSDKECTU U MAccoil Tea.
Hunamometp. PaBuoxeiictByromas cwia. Cuna TpeHus. TpeHUe CKONbXEeHHs. TpeHue MoKosi.
Tpenue B npupoje u TexHuke. Mmyinbc. 3aKOH coXpaHeHHUs! UMITyJIbca. PeakTUBHOE IBUKEHUE.
Mexanuueckass pabota. MomHocTs. DOHeprus. [loTeHnuanbHas M KUHETHYECKas DSHEPTHUA.
IIpeBpamieHre OAHOrO BHJA MEXAHUYECKOW DHEPrMM B JPYroi. 3aKOH COXPAHEHMs ITOJHON
MEXaHW4YeCKOM »sHeprud. IIpocTeie MexaHW3Mbl. YCIIOBHS paBHOBECHsS TBEPAOIO Tea,
MMEIOIIET0 3aKpPEIUICHHYIO OCh ABWKEHUA. MomeHT cuibl. LleHTp Tshkectn Tena. Peruar.
PaBHOBecue cuit Ha peruare. Peryaru B TexHuke, ObITY U nipupoe. [1oABIKHBIE I HETIOABUKHbBIE
O0moku. PaBeHCTBO pPabOT MpU HCIONB30BAHUU TMPOCTHIX MEXAaHU3MOB («30J0TOE MPABHIIO
MexaHukn»). Koadduiment mnonesHoro nedcTBUsS MexaHu3Ma. JlaBieHHE TBEpPABIX TEIl.
Enununel uamepenust nasnenus. CriocoObl U3MeHEHMs AaBiieHus. JlaBlieHue ®UAKoCTeN U ra3oB
3akoH Ilackans. [laBneHue >KUAKOCTH HA JHO M cTeHKH cocyaa. Coobmatomiecs cocysl. Bec
Bo3ayXxa. ATmochepHoe naminenue. M3mepenue atmocgeprnoro nasinenus. Oneir Toppuueniu.
bapometp-anepona. ATmocdepHOoe AaBICHHE HA PA3IUYHBIX BBICOTaX. [ HMIpaBIMYECKUE
MexaHu3Mbl (Iipecc, Hacoc). [laBiaeHHMe JKUIKOCTHM M Ta3a Ha NOTPYKEHHOE B HHUX TeJo.
ApxumenoBa cuna. [lnaBanue Ten u cynoB BosayxomnaBanue. MexaHudeckue KojeOaHUS.
[Tepuon, wactoTa, amrmuinTyaa koneOanuil. PezoHanc. MexaHudeckue BOJHBI B OJHOPOIHBIX
cpenax. JlyivHa BoJHBL. 3BYK Kak MEXaHHuYecKas BOJIHA. [ pOMKOCTb U BbICOTa TOHA 3BYKA.

TenoBble ABJICHUS



Ctpoenue BemiecTBa. ATOMBI B MOJIEKYIIBL. TeII0BOe IBIKEHHE aTOMOB U MOJIeKyJT. duddy3us
B ra3ax, )KHJKOCTSX U TBEpAbIX Tesax. bpoyHoBckoe nBmxeHue. Bzaumonelicteue (IputskeHue
U OTTAJIKUBAHUE) MOJIEKYJI. ATperaTHble COCTOSIHUS BellecTBa. Pa3inune B CTPOEHUU TBEPIBIX
TeN, KUAKocTed M raszoB. TemnoBoe paBHoBecue. Temmeparypa. CBsi3b Temmeparypsl CO
CKOPOCTBIO XaOTHUYECKOTO JIBMXKEHHS dacTull. BHyTpennss sHeprus. Pabora u temnonepenaua
KaK CIocoObl H3MEHEHHsI BHYTPEHHEH oSHepruu Tena. TeronpoBogHocTh. KoHBeKmus.
N3nyuenune. [Ipumepsl Temionepenayn B Npupoie U TexHuke. KonnuecTBo TemoThl. Y AebHas
TEIJIOEMKOCTb. YJIeJbHasl TEIUIOTa CrOPAHMS TOIUIMBA. 3aKOH COXPAHEHHWS U MPEBPALLEHUS
SHEPrMM B MEXAaHMYECKMX UM TeIUIOBBIX mpoueccax. IlmaBienne wu  oTBepaeBaHue
KPUCTAJUIMYECKUX Tel. YIenbHas TeIuloTa IulaBieHus. lVcmapeHne W KOHACHCALU.
ITormomenue >HEPrUM IPU HUCIAPEHUU KUJIKOCTH M BBIICICHHUE €€ IIPU KOHJEHCALUH I1apa.
Kunenue. 3aBUCUMOCTH TeMIlepaTypbl KWIIEHMS OT JABJICHMS. YJelbHas TEIuloTa
napooOpa3oBaHusl M KOHACHcaluu. BriaxxHocTh Bozayxa. PaGoTta rasza mpu pacuIupeHHUu.
[IpeoOpa3zoBaHus PHEPrUM B TEIUIOBBIX MalllMHax (mapoBasi TypOWHA, BUraTellb BHYTPEHHETO
cropanus, peakTuBHbIN aBuratenb). KIIJ| TemsoBoit MammHbl. DKOJOTHYECKHUE MPOOIEMBI
MCIIOJIb30BaHUS TEIJIOBBIX MAIUH.

DJIeKTPOMarHUTHBIE SIBJICHHUS

OnexTpuzanus Gu3nUecKux Tell. BzammoneicTBue 3apsoKeHHBIX Tell. J[Ba pona 3IeKTpUdecKux
3apsAa0B. JlemuMOCTh 3JIEKTPUYECKOro 3apsAa. DJIEMEHTApHbIN 3JEKTpUYECKUN 3apsii. 3aKOH
COXpPAaHEHHUs JJIEKTPUYECKOro 3apsaa. [IpoBOAHMKH, NOJYIPOBOJHUKM M H30JATOPHI
AIIEKTPUYECTBA.  DJIEKTPOCKOIN.  DJIEKTPUUECKOE TIoJIe Kak OcCOoOBId  BHJA  MaTepHH.
HarpsxeHHOCTh 3JIEKTPUUYECKOro MojsA. J[eWCTBUE 3IIEKTPUYECKOrO IOJSA Ha JIIEKTPUYECKUE
3apsanel. KonaeHcartop. DHeprusi 37I€KTPUUECKOro MOJsi KOHAEHCATOpa. DJIEKTPUYECKHI TOK.
VcTOYHUKHY 31EKTPUYECKOT0 TOKA. DJIEKTpUUEcKas 1IeTlb U ee cocTaBHbIe yacTu. Hanpasnenue u
JEHMCTBUSI IIEKTPUUYECKOro Toka. Hocurenu snekrpuueckux 3apsanoB B Meramiax. Cuia Toka.
DNEKTPUUYECKOE HaIpsHKEHUE. OJEKTPUYECKOE COMPOTHUBICHHE MPOBOJHMUKOB. ENMHUIIBI
COTPOTUBIICHUS. 3aBUCHUMOCTh CHUJIBI TOKa OT HampspbKkeHus. 3akoH Owma Jjisi ydacTka Ieru.
VnensHoe comporusiieHne. Peocrarsl.  [locnepoBarenbHOE  COCOMHEHHE  ITPOBOJHUKOB.
[TapannensHoe coeAMHEHUE NMPOBOAHUKOB. PaboTa 31IEKTpUYECKOro MO MO IMepeMelleHUI0
JJEKTPUYECKUX 3apAN0B. MOIIHOCTL 3JIEKTPUYECKOro ToKa. HarpeBaHue npoBOAHUKOB
ANEKTPUYECKUM TOKOM. 3akoH JDkoyma - JleHma. ONEeKTpUYeCKHMEe HarpeBaTellbHble U
ocBerutenbHble pubopel. KopoTkoe 3ampikanue. MarauutHoe nose. WMHAyKIMS MarHUTHOTO
nosist. MarautHoe mnoje Toka. OnblT OpcTeaa. MarHUTHOE TMOJ€ MOCTOSIHHBIX MAarHUTOB.
MarnutHoe noje 3eMiau. DNeKTPOMarHuT. MarHuTHoe 1moJie KaTylKd ¢ TOKoM. [IpumeneHue
AJIEKTPOMATrHUTOB. JleliCTBME MarHUTHOIO IOJII Ha IPOBOJHMK C TOKOM M JIBHXKYLIYHOCS

3apsokeHHYI0 dactuily. Cuma Awmmepa u cwia Jlopenna. JnexTponBurarenb. SBieHue



9JEKTpOMarHuTHOW  WHAYKIuA. OmbiTel  @Dapanes.  DJIEKTpOMarHUTHBIE — KOJICOAHUS.
Konebarenbublii koHTYp. Dnektporeneparop. Ilepemennsiii Tok. Tpancdopmarop. Ilepenaua
AIIEKTPUYECKON SHEPIUU Ha PACCTOSIHUE. DJIEKTPOMAarHUTHBIE BOJIHBI U UX CBOMcTBaA. [IpuHIMIBI
pannuoCBA3M U TEINCBUACHMS. BiIusHUE 3EKTPOMArHUTHBIX W3JIYYCHUH Ha YKUBBIE OPIaHU3MBI.
Cser — anekTpomarauTHast BosiHa. CKopocTh cBera. McTouHMKM cBeTa. 3aKOH IPSAMOJIMHEHHOTO
pacnpocTpaHEHHE CBeTa. 3aKOH OTpakeHUs cBeTa. llimockoe 3epkano. 3akoH IperoMIICHUs
cBeta. JIun3pl. DOKycHOE pAacCTOSHME M ONTHYECKas cuja JUH3bL. M300pakeHue mpeamera B
3epkasie U auH3e. OnTuueckue npubopsl. ['11a3 kak onrTuueckas cucrema. Jlucmepcus cpera.
HNuTtepdepentus u qudpakims cBeTa.

KBanToBbIe siBIeHUS

Crpoenue artomoB. IlnmanerapHas wmogenb atoma. KBaHTOBBIM XapakTep MOIVIOIIEHUS U
UCIyCKaHMs cBeTa aroMamu. JluneiuaTtslie cnekTpel. OmnbiTel Pesepdopaa. CoctaB aToMHOro
anpa. IIpoToH, HEHTPOH M IJEKTPOH. 3aKOH OHHIITEHHA O IMPONOPLUOHAIBHOCTH MAacChl U
sHepruu. JledekTr Macc M SHEPrUst CBSI3M AaTOMHBIX snep. PaamoaktuBHOCTH. [lepmon
nonypacnazna. Ainbda-uznyuenue. bera- uznydenue. ['amMma-uznydeHue. SnepHble peakLuu.
Hcrounuku sneprun CosiHua ¥ 3Be3/1. SnepHas sHepreTuka. JKojJorudyeckue npooieMsl padboThl
ATOMHBIX 3JEKTpocTaHUMU. Jlo3umerpus. BiusHue paiMOaKTUBHBIX H3Iy4EHUH Ha JKUBBIC
OpraHU3MBlI.

Crpoenne u 3BoJonus Beesrennoi

['eonenTpryeckas u renvoneHTpudeckas cucteMbl Mupa. dusndeckast npupojga HEOECHbBIX TEl
Conneunoii cucremsl. IIponcxoxnenne Conneynon cucreMsl. @usnueckas npuposa ConHua n
3Be3. Ctpoenue Beenennoii. OBomtonus Beenennont. ['unoresa bonsioro B3peiBa.
IIpumepHbIe TeMbI J1a00PATOPHBIX M MPAKTHYECKHUX PadoT

JlaGopaTopHbie pabOTHI (HE3aBUCUMO OT TEMATHUUECKOU MPUHAIICKHOCTH) ICTISATCS CIEIYIONTNe
THUIIBIL:

1. IlpoBeaeHue mnpsAMbIX H3MepeHHUH ¢(u3nyeckux BenuuuH 2. Pacdyer mo NOITyd4eHHBIM
pe3yibTaraM MpsMBIX U3MEPEHUH 3aBUCHUMOIO OT HUX NapaMmerpa (KOCBEHHbIE MU3MEpEeHHus). 3.
HabGmonenne sBieHUN M MOCTaHOBKA OIBITOB (Ha KaueCTBEHHOM YPOBHE) MO OOHAPYKEHUIO
(bakTOpOB, BIUSIOMIMX HAa MPOTEKaHHWE JAHHBIX sBIeHUH. 4. VccnenoBanue 3aBUCMMOCTH OJTHOM
¢u3nueckoil BEeIMUYMHBI OT JPYro C MpPEACTaBICHHEM pe3yJbTaTOB B BHJE rpaduka HIU
tabnuupl. 5. [IpoBepka 3aJaHHBIX MPEANONOKEHHUH (ITPsIMble U3MEPEHUS PU3NYECKUX BETUUYHH U
CpPaBHEHME 3a/laHHBIX COOTHOUIEHHM MeXAy HuMH). 6. 3HAKOMCTBO C TEXHUYECKUMU
YCTPOMCTBAMHM U UX KOHCTPYHPOBAHUE.

Pabouas mporpamMMa mpeaycMaTpUBaeT BBIIOJHEHHE JIAOOPATOPHBIX pabOT BCeX yKa3aHHBIX
TUnoB. Beibop TemaTtuku M yMciaa padOT Ka)XJOro TUIA 3aBHCUT OT OCOOEHHOCTEH paboueit

nporpammel 1 Y MK.



IIpoBenenue npsaMbIX U3MepeHuil GU3NYECKUX BEJUIUH

1. 3mepenune pazmepos Tei.2. MI3mepenne pazMepoB Manbix Tell. 3. M3mepenue maccol Tena. 4.
N3mepenue oObema tena. 5. M3mepenue cunbl. 6. M3Mepenue BpeMeHHU Ipoliecca, mepuoja
koneOanuit. 7. M3mepenue temmneparypsl. 8. M3mMepeHue naBieHHs BO3ayXa B OajliIoHE IO
nopmHeM. 9. M3Mepenne cuiibl Toka U ero peryiaupoanue. 10. M3mepenne nanpsixenus. 11.
W3mepenue yrioB majgeHus u npenomieHus. 12. M3mepenue pOKycCHOTO pacCTOSHUS JIMH3BL. 13.
N3mepenue paanoakTuBHOTO (hoHa.

Pacuer mo nosty4eHHBbIM pe3yIbTaTaM NMPSAMBIX H3MePeHHIi 3aBUCMMOr0 OT HUX MapaMeTpa
(KOCBeHHbIE U3MepPeHUs])

1. M3mepenue MmiaoOTHOCTH BemlecTBa TBepaoro tena. 2. OmnpeneneHue Kodp@uuueHTa TpeHus
cKkoJbxeHus. 3. OnpeaesieHne KeCTKOCTH NPy uHbI. 4. OnpeneneHue BHITAIKABAIONICH CUIIBL,
JICUCTBYIOIIE Ha MOTPYKEHHOE B KHUIAKOCTh Teno. 5. OnpeneneHue MOMEHTa CHJbl. O.
H3mepeHune CKOpOCTH paBHOMEPHOTO JBMkKeHHs. 7. Mi3MepeHue cpeqHeil CKOPOCTH JBHKEHUS.
8. 3mepenne yckopeHus paBHOYCKOPEHHOTO ABMkeHUs. 9. Onpenenenue padboThl U MOUTHOCTH.
10. Ompenenenne yacToThl KojeOaHuMM rpy3a Ha mnpyxkuHe u HUTH.11l. Omnpenenenue
OTHOCHUTENIbHOM BiaxHocTH. 12. OmnpeneneHue konuuectBa TerwuoTel. 13. OmnpeneneHue
yaenpHOU TemnoeMkocTu. 14. M3mepenue pabOThl M MOIIHOCTH 3JIEKTPHUYECKOro ToKa. 15.
W3mepenue conporusieHus. 16. Onpenenenue ontuyeckoi cuibl auH3bl. 17. WccnenoBanue
3aBUCHUMOCTH BBITAIKUBAIOLIEH CHIIBI OT 00beMa MOTPYKEHHON YacTH OT IUIOTHOCTH YKUAKOCTH,
€€ HE3aBHCHMOCTH OT IJIOTHOCTH M Macchl Tena. 18. MccnenoBanue 3aBUCUMOCTH CUIIbI TPEHUS
OT XapakTepa NOBEPXHOCTH, €€ HE3aBUCUMOCTHU OT IUIOIIA/IH.

HaOsronenne siBjleHMid MW TOCTAHOBKA ONBITOB (HAa KAa4YeCTBEHHOM YPOBHe) IO
o0HapyKeHUI0 (PAKTOPOB, BIUSIOIIUX HA NPOTEKAHNE JAHHBIX ABJICHHI

1. HaGmroneHue 3aBUCUMOCTH NepHoJa KojaeOaHuil rpy3a Ha HUTH OT JUIMHBI U HE3aBUCUMOCTHU
oT macchl. 2. HabnrofeHne 3aBUCMMOCTH Tepuoja KoliebaHuii rpy3a Ha MPYKHMHE OT MAacChl U
xkecTkocT. 3. HabmioneHue 3aBUCMMOCTH JaBJeHHs] raza OoT oObeMa M TemIieparypsl. 4.
Halmronenne 3aBUCUMOCTH TeMIIEpaTypbl OCTHIBAIOIICH BOJABI OT BpeMeHH.S. VccriemoBanue
SBJICHUS B3aMMOJIEWCTBUS KaTylIKM C TOKOM M MarHurta. 6. HccnenoBaHue sBiieHUs
AIIEKTPOMArHUTHOW MHAYKIMH. 7. HabmioneHue sBiIeHUs] OTpaKeHUsI U MpeToMIIeHUs! cBeTa. 8.
Hab6monenue srnenus qucnepenu. 9. OOHapyXeHUE 3aBUCUMOCTH COTPOTHUBIICHUS TPOBOTHUKA
oT ero mapameTpoB U BemiectBa. 10. MccnenoBanue 3aBUCMMOCTH Beca Tella B KUJIKOCTH OT
obbema norpyxeHHoi yactu. 11. MccnenoBanue 3aBUCUMOCTH OHOW (GU3MUECKON BETUYUHBI OT
JIpYTroi ¢ TpeAcTaBIeHUEM pe3yabTaToB B Buae Tpaduka win Tabmuibl.12. MccnemoBanue
3aBHCUMOCTH Macchl OT oObema. 13. MccriegoBaHue 3aBUCMMOCTH IMYyTH OT BpPEMEHHM NpHU
PAaBHOYCKOPEHHOM JBMKEHWW O€3 HaudanbHOW ckopocTu. 14. HMccrmemoBanue 3aBHCHUMOCTH

CKOPOCTHM OT BpPEMEHM U IIyTM HpPU PAaBHOYCKOPEHHOM JABWxkeHuu. 15. HccrmenoBanue



3aBHCUMOCTH CWJIBI TPEHHUS OT CWibl JaBieHus. 16. VccnenoBanue 3aBucMMOCTH aedopManiuu
NpYXUHBI OT cuibl. 17. MccnenoBaHue 3aBUCMMOCTH NEpHOAA KOJeOaHUW Tpy3a Ha HUTH OT
uaHbl. 18. MccnenoBanue 3aBUCUMOCTH Iiepuoa KoJieOaHui rpys3a Ha IPYKHUHE OT JKECTKOCTH
n maccel. 19. MccnenoBanue 3aBUCMMOCTH CHJIBI TOKAa 4e€pe3 MPOBOJHUK OT HampsikeHus. 20.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa Yepe3 JIaMIouKy OoT Hampsbkenus. 21. VccnenoBanue
3aBUCUMOCTH YIJla IPEJOMIICHUS OT yIJla MajeHUsl.

IIpoBepka 3aaHHBIX MNPEANOJOKEeHUH (MPsAMble HM3MepeHUs] (PU3MYECKHX BeJIUYMH H
CpaBHEHHUeE 32/IaHHbIX COOTHOIIEeHUIT Mexay HuMu). [IpoBepka runores

1. TIpoBepka TUnoTe3bl O JMHEHHOW 3aBUCUMOCTU JIJIMHBI CTOJIOMKA KUAKOCTU B TPyOKe OT
temneparypbl. 2. IlpoBepka rumore3sl O MpsMOW IPONOPLUOHAIBHOCTH CKOPOCTH IpHU
PaBHOYCKOPEHHOM  JIBWJKEHUM TMpoineHHoMmy mytd. 3. IlpoBepka rumoressl: mpu
MOCIIE0BATEIbHO BKIIOYCHHBIX JIAMIIOUYKH U MPOBOJHUKA WU JIBYX MPOBOJHUKOB HAMPSXKEHUS
CKJIa/IbIBaTh Henb3sl (MoxHO). 4. [IpoBepka mpaBuia CIOKEHHUS TOKOB Ha JIBYX MapalljieIbHO
BKJIFOUEHHBIX PE3UCTOPOB. 3HAKOMCTBO C TEXHMUYECKUMHU YCTPOMCTBAMH U UX KOHCTPYHPOBAHHE
5. KoHcrpyupoBaHue HAaKJIOHHOW IUIOCKOCTH € 3ajaHHbIM  3HaueHuem KIIJ[. 6.
KonctpynpoBanue apeomerpa M HclbITaHHEe ero paboTsl. 7. COOpKa 3JIeKTpUYECKOW Lenu U
U3MEpEeHUE CUJIbl TOKA B €€ Pa3IMYHbIX yyacTkax. 8. COOpKa 371€KTpOMarHuTa U UCHbITAHUE €ro
neiictBus. 9. M3ydeHue >3JEKTPUUECKOTO JBUIATENsl MOCTOSIHHOro Toka (Ha wmognenu). 10.
KonctpyupoBanue osnexkrpoxasuratens. 11. KoncrpyupoBanue wopjenu teneckoma. 12.
KoHcTpynpoBanue Mojienu JOJKHU € 3aJaHHON TPY30MOIbeMHOCTRIO. 13. O1ieHKa CBOEro 3peHust
u nonbop oukoB. 14. KoHcTpynpoBaHue mpocreifiiero reseparopa. 15. M3ydyeHue cBOWCTB

I/I306pa)KeHI/I$I B JIMH3aX.

TEMATHYECKOE INTAHUPOBAHHUE

OcHOBHOE coziepKaHue Kom-Bo yacoB o kiaccam Bcero
(hakTH4IeCKH

7 8 9

KJIacC | KJjacc | Kiace
®uszrka u pu3nIecKrue METOIbl U3YUECHHUS 4 4

MPUPOJIBI

MexaHudecKkue siBICHUS o4 38 92
TeroBbie ABICHUSA 6 22 28




OJIEKTPOMAarHUTHbHIE SIBJICHUS 43 15 58

KBaHTOBEIE SIBIICHUS 12 12

Crtpoenue u 3Bosrorus Beenennoit 2 3 3 8

Peseps 2 2

Bcero 68 68 68 204

VYueOHO-TeMaTU4YEeCKH T1aH/ 7KL/

Tema KonndecTBo yacos KomnugectBo KomnugectBo
KOHTPOJIbHBIX J1a00paTOPHBIX
pabor pabor

1. BBenenue 3 1

2. IlepBoHauanbHBIE CBEACHHUS O | 6 1 1

CTPOCHHH BEIIECTBA

3. B3aumopelicTBHE TSI 20 1 4

4 JlaBneHue TBEPJIBIX ten, | 19 1 2

JKHJKOCTEH U Ta30B.

5. PaGoTa 1 MOIITHOCTB. DHEPTHSL. 15 1 2

HTorosoe noBTOpeHME 3 1

Peseps 2

Bcero: 68 5 10

VueOHO-TeMaTUYEeCKH T1aH/8KIL./

Tema KomnyectBo yacoB KomngectBo KommuectBo
KOHTPOJIBHBIX 1a00paTOPHBIX
pabor pabor

1. TennoBble ABICHUS 22 2 3

2. DNEeKTpUYECKUE SBJICHUS 29 1 5

3. DIeKTpOMarHuTHHIE SIBIICHUS 3) 1 2

4.CBeTOBEBIE SIBJIEHUS 9 1 1

Htorooe noBTopeHue 3 1

Peseps

Bcero: 68 6 11

V4ueOHo-TeMaTUdeCcKHii 1m1an/9xk./

Tema KomanyecTtBo yacos Komunuecto KoauuectBo
KOHTPOJIBHBIX 1a00paTOPHBIX
pabor pabot

1. 3akoHbl B3aumozeHcTBHS U | 25 2 1

JIBHOKEHUS TEI.

2. Mexannueckne Kojebanusg u | 14 1 2

BOJIHBI. 3BYK.

3. DIEeKTpOMarHuTHOE IOJIE. 15 1 1

4.Ctpoenne aroma | aromHoro | 12 1 2

aapa. Mcmonb3oBaHHE OHEPTUU

ATOMHBIX sIJIEP.

Hrorosoe noBTopeHue 2 1

Peszeps

Bcero: 68 6 6




