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HosicHuTeAbHASA 3aNMCKa
PaGouas nporpamma pazpaboraHa Ha OCHOBE:
- @enepantbHOTO roCyJapCTBEHHOTO 00pa30oBaTEIbHOIO CTaHAApTa OCHOBHOTO OOIIET0 OOpa3OBaHMA,
yrBepkaeHHoro Ilpukazom MunmcTepcTBa o00Opa3oBaHusi W Hayku Poccuiickori denepanuu ot

17.12.2010 1. Ne 1897 (c u3menenusimu, BHeceHHbIMH [Iprka3zomM MunuctepcTBa 00pa3oBaHusl U HAyKH
Poccutickoit ®eneparuu ot 29.12.2014 1. Ne 1644);

-OcHOBHOI1 00pa3oBaTeIbHON MPOrpaMMbI OCHOBHOTO oOmiero oo6paszoBanus MOY «COII»
n.ITonTei00K

H3yuenue Guszuku 6 0CHOBHOU WIKOLE HANPABIEHO HA OOCMUMICEHUE CIe0YIOuUX TeJei:

- pa3BUTHE HMHTEPECOB M CIOCOOHOCTECH ydYallMXcs Ha OCHOBE Iepefadyd WM 3HAHUM W OIbITa
MMO3HABATEIIBHON ¥ TBOPUYECKOM JIeATEIIbHOCTH;

- TIOHMMaHHE YYaIUMHUCS CMbICJIa OCHOBHBIX HAYYHBIX TMOHSATHA W 3aKOHOB (DU3WKHU, B3aUMOCBSI3U
Memz[y HHUMU,

- (hopmupoBaHUe y yyamuxcs NpeACcTaBIeHUN 0 (pU3NUEeCKON KapTUHE MUpa.
3agaunm:

- 3HAKOMCTBO YYAIUXCS C MemOOOM HAYYHO20 NO3HAHUL W MemoodMu Uccied08aHuss OObEKTOB H
SIBJICHUI TIPUPO/IBI;

- TIpUOOpeTeHHE YYATUMHCS 3HAHUNA O MEXaHUYECKUX, TEIIOBBIX, AJIEKTPOMArHUTHBIX M KBaHTOBBIX
SIBJICHHM, (PU3NYECKUX BEITHMUNHAX, XapPAKTEPU3YIOIIUX TH SIBIICHHSI,

- (GopMHUpOBaHHME Y YYALIUXCS YMeHutl Habnooams TPUPOIHBIC SIBICHUS U GbINOJHSAMb ONbIMbL,
nabopatopHbie pabOTBl M IKCHEPUMEHMATbHbIE UCCIe008aHUs. C WCIOIBb30BAHUEM H3MEPHTEIHHBIX
IPUOOPOB, UWUUPOKO NPUMEHAEMBIX 8 NPAKMUYECKOU HCUZHU,

- OBIIQJICHHEC YYAIIUMUCS TAKUMH 0OWEHAYYHbIMU NOHAMUIMU, KaK TIPUPOJTHOE SBIICHUE, IMAUPULECKU
VCMAHOBNIeHHbL (hakm, npobiema, meopemudeckuti 6b1800, pe3yabmam KCNepUMeHmMAaIbHOU NPOBePKU;

- IIOHMUMAHUC yLIaHII/IMI/ICH OTHI/I‘II/Iﬁ HayLIHBIX JAaHHBIX OT HerOBepeHHOfI I/IH(l)OpMaHI/II/I, IIEHHOCTH
HAYKH y008/1emeoperus. 6b1mosvlx , NPOU3B0OHLIX U KVIbMYPHLIX NOMpeOHOCHell Yel08eK
VYyeOnas mporpamma 7-9 kiaccax paccunTaHa Ha 68 yacoB, o 2 yaca B HEZEIIO

IInanupyemsle pe3yJbTaThl H3y4eHUs] Kypca QU3NKH

JInuHOCTHBIE, METalIpeIMETHBIE U TPEIMETHBIE PE3YIbTaThl OCBOEHUS yueOHOro npeamera «Ou3uka»

C BBenenuem ®I'OC peanmsyercs cmeHa 0a30BOM mMapaaurMbl 0Opa30BaHUS CO «3HAHMEBOW» Ha
«CUCTEMHO-JICSITEILHOCTHYIO», T. €. aKUEHT IEePEHOCHUTCS C M3Y4YEeHHUS OCHOB HayK Ha obOecreueHue
pasButus YVYJl (yHuUBepcalbHbIX Yy4eOHBIX JCWCTBUI) Ha Marepuaje OCHOB HayK. BakHedmum
KOMIIOHEHTOM COJIepKaHusi 00pa30BaHUs, CTOSIIMM B OJHOM PSAIY C CUCTEMAaTHUYECKUMH 3HAHHUSMHU I10
npeaMeTaM, CTaHOBATCS YHHUBepcaJbHble (MeTalpeIMeTHble) yMeHus (M CTOsIIME 33 HUMHU
KOMITETCHIIHH ).

Pa3BuTHe TMYHOCTHBIX U METaNPEIMETHBIX PE3yJIbTaTOB UJIET HEMPEPHIBHO HA BCEM COJEPKATEIILHOM U
NesITeIbHOCTHOM MaTepuaie.

JINYHOCTHBIMM pe3yabTaTaMu 00y4eHUs (U3UKE B OCHOBHOI IIKOJIE SBISIOTCSA:

. CdopMUpOBaHHOCTh MO3HABATEIBHBIX HWHTEPECOB HAa OCHOBE DPA3BUTHS HHTEIUIEKTYyaJbHBIX U
TBOPYECKHX CIIOCOOHOCTEN 00yJaromuxcs;

. YO6exneHHOCTh B BO3MOXKHOCTHM IIO3HAHMUSA TPHPOJBI, B HEOOXOJUMOCTH Pa3yMHOTO
UCIOJIb30BAaHUsl JOCTMDKEHUH HAyKM M TEXHOJOTMH JUIsl JAJbHEWIIEro pa3BUTHS YEJIOBEYECKOTO
o0IiecTBa, yBaXKE€HHME K TBOpLAM HAayKH M TEXHUKH, OTHOIIEHHE K (HU3UKE KaK 3IEMEHTY
00111€4eTI0BEYECKON KYIbTYPBI;



. CaMoCTOATEIBHOCTh B IPUOOPETEHNH HOBBIX 3HAHUHN U MPAKTUYECKUX YMEHHIA;

® I'oToBHOCTH K BBI60py JKU3HCHHOI'O IIyTH B COOTBCTCTBUU C COOCTBEHHBIMU HHTCpECaMUu U
BO3MOXHOCTAMU,
® MOTI/IBaLII/IH O6p2130BaTeJIBHOI\/JI JACATCIIBHOCTHU IMIKOJBHHUKOB Ha OCHOBC JIMYHOCTHO

OpPUEHTUPOBAHHOTO MOAX0/1a;
. dopMupoBaHUE TEHHOCTHBIX OTHOLICHUH IpYyr K JPYry, YYUTEI0, aBTOpaM OTKPBITHH H
M300peTeHUH, pe3yabTaTaM 00ydeHUsI.

MeTtanpeaMeTHBIMH Pe3yJibTATAMH 00y4eHUs] PU3UKE B OCHOBHOM IIKOJIE SBJISIFOTCS:

. OgajicHre HaBBIKAMU CAMOCTOSITEIILHOTO TIPUOOPETEHHS HOBBIX 3HAHUWM, OPraHU3aIK y4eOHOM
JEeSTEILHOCTH, TTOCTAHOBKH IIEJICH, IJIaHUPOBAHUS, CAMOKOHTPOJIS W OIEHKHA pPe3yJbTaTOB CBOCH
NeSTeIbHOCTH, YMEHHUSIMH MPEABUICTh BO3MOXKHBIE PE3YIIbTAThl CBOUX JICHCTBUI;

. [Tornmanue pa3nuuuii MEXIYy HMCXOIHBIMH (aKTaMH ¥ TUIOTE3aMH JUIsl WX OOBSCHEHWUS,
TEOPETUYCCKUMH MOJCIIIMA W pPeaTbHBIMA OOBCKTAMH, OBJIAJICHUE YHUBEPCAIBHBIMH YYCOHBIMU
JICUCTBUSIMH Ha TpUMEpax THIOTe3 JUIsl OOBSCHEHUS W3BECTHBIX (PAKTOB M IKCIECPUMEHTAIBHOMN
MIPOBEPKH BBIIBUTAEMBIX THUIIOTE3, pa3pab0TKH TEOPETUYESCKUX MOJICIICH MPOIECCOB HITH SIBIICHUIA,

. dopMupoBaHUE YMEHHI BOCIPUHHMATh, IepepadaThiBaTh W TMPEABABIATH HH(GOPMAIHIO B
CIIOBECHOM, OOpa3HOH, CHUMBOJMYECKOW (opMax, aHAIM3UPOBATh W TepepadaThiBaTh MOJYYCHHYIO
WH(OPMALIMI0O B COOTBETCTBHUU C TIOCTABICHHBIMU 3a/ladaMH, BBIICIATH OCHOBHOE COJICPKAHHE
MIPOYUTAHHOTO TEKCTA, HAXOUTh B HEM OTBETHI Ha IMIOCTABJIICHHBIC BOIIPOCKHI M U3JIaraTh €ro;

. [IproOpereHne oOmMBITA CaMOCTOSATEIBHOIO TIOMCKA, aHauu3a © orOopa HWHQOpPMAIUH C
WCIOJIb30BAHUEM Pa3IMYHbIX HMCTOYHUKOB M HOBBIX HH(OPMAIIMOHHBIX TEXHOJOTHHA IS PEIICHUs
M03HABATENbHBIX 3a/1a4;

. Pa3BuTre MOHONOTHMYECKOW U [AUAJOTHYECKOW pedyd, YMEHHS BBIpaXaTb CBOM MBICIH U
CIOCOOHOCTH BBICNIYIIMBATh COOECEeHMKA, TTOHMMAaTh €ro TOYKY 3pEHUs, MPU3HABATh MPaBO JPYroro
YeloBeKa Ha HHOE MHEHHE,

. OcBoeHHE TMpPUEMOB JACWCTBUI B HECTaHJAPTHBIX CUTYallUAX, OBIAJCHHE DSBPUCTHUYCCKUMHU
METOJaMH PeIIeHUs MpooIIeM;

. dopmMupoBaHUEe YMEHHI pabOTaTh B TPYIIIE C BBITOJHEHUEM PAa3IMYHBIX COIMAIBHBIX POJICH,
MIPEJICTABIIATh M OTCTAMBATH CBOM B3IUISIIBI M YOCKICHHUS, BECTH JIUCKYCCHIO.

IIpenmerHble pe3yabTaThl H3y4eHHs YueOHOTo npeamera «Dus3nka» JOMKHBI OTPAXKATh:

. dbopMupoBaHUEe TPEICTABICHUN O 3aKOHOMEPHOW CBSI3M U MMO3HABAEMOCTH SIBIICHUI MPHUPOJBI, 00
OOBEKTUBHOCTH HAy4YHOTO 3HAHUS; O CHCTeMooOpa3yromield poiau (GU3MKH 7S Pa3BUTHS JIPYTHX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJOTHI; HAYYHOTO MUPOBO33PEHHUS KaK pe3yIbTaTa U3y4eHHs] OCHOB
CTPOCHHMS MaTepuH B (PyHIaMEHTATbHBIX 3aKOHOB (DH3UKH;

. (dhopMHpOBaHHE TIEPBOHAYAIBHBIX MPEACTABICHUH O (YU3MUECKON CYIHOCTH SBICHUH MPHPOJIBI
(MEXaHMYECKUX, TEIJIOBBIX, DJIEKTPOMAarHUTHBIX M KBAHTOBBIX), BHJIaX MaTepud (BEIIECTBO U TIOJE),
JIBHKCHHHM KaK CIIOCOOE€ CYIIECTBOBAHWS MaTepUH; YCBOCHUE OCHOBHBIX HJICH MEXaHUKH, aTOMHO-
MOJIEKYJISIPHOTO YY€HHUsSI O CTPOSHUHU BEIUIECTBA, DJIEMEHTOB JJIEKTPOJUHAMUKH M KBAHTOBOW (DU3UKH;
OBIIJICHHE MOHSATHUITHBIM amlnapaToOM U CUMBOJIIMYECKUM SI3BIKOM (PU3UKH;

. MpUOOpEeTeHNE OMbITa MPUMEHEHHS HAyYHBIX METOJOB IO3HAHUSA, HAOMIOACHUS (U3MUECKUX
SIBIIGHUH, TIPOBEJEHUS OMBITOB, MPOCTBHIX AKCIEPUMEHTATbHBIX HCCIICOBAHHUM, MPSMBIX U KOCBEHHBIX
M3MEpEHUIl C MCMHOJIb30BAaHUEM AaHAJIOTOBBIX W HUMPOBBIX H3MEPUTEIbHBIX NPUOOPOB; MOHMMAaHUE
HEHU30E€KHOCTH TOTPEITHOCTEH JTIOOBIX U3MEPCHHUIA;

. MOHUMaHHuE (PU3NYECKUX OCHOB W MPHUHITUIOB ACHCTBUS (pabOThl) MAlIMH W MEXaHU3MOB,
CPEICTB MEPEABIKEHUS U CBSI3U, OBITOBBIX MPUOOPOB, MPOMBIINUIEHHBIX TEXHOJOTUYECKHX MPOIECCOB,



BIIMSIHASL UX Ha OKPYXKAIOIIYI0 CpPely; OCO3HAHHWE BO3MOKHBIX MPUYHUH TEXHOTEHHBIX W IKOJIOTHYCCKUX
Karactpod;

. OCO3HAaHHWE HEOOXOAMMOCTH TPUMEHEHUS JIOCTMIKCHWH (U3MKHM U TEXHOJOTHHA IS
PaMOHATBFHOTO MPUPOIOIOIH30BAHUS;

. OBJIQJICHUE OCHOBaMH 0€30IaCHOTO HCIIOJIB30BAaHHMS €CTECTBEHHBIX M  HCKYCCTBEHHBIX
AJIEKTPUYECKUX M MATHUTHBIX TOJICH, DJIEKTPOMArHUTHBIX M 3BYKOBBIX BOJIH, CCTECTBCHHBIX W
MCKYCCTBEHHBIX HOHH3UPYIOIUX H3ITyYCHHI BO N30€KaHUE X BPETHOTO BO3ACHUCTBUS HA OKPYKAFOIIYIO
Cpely ¥ OpraHH3M YeJIOBEKa,

. pa3BUTHE YMCHHs IUIAHHPOBATh B TIOBCEJAHECBHOW J>KM3HU CBOM JICUCTBUS C NPUMEHCHHEM
IMMOJIYYCHHBIX 3HAaHUN 3aKOHOB MCXAaHUKH, DJICKTPOAWMHAMHKHU, TCPMOJUHAMUKHN WU TCIJIOBBIX SIBJICHUU C
LEJIBI0 COePEeKEHHSI 310POBbS;

e (opMHUpOBaHHE MPEICTABICHUN O HEPAIMOHAIHHOM HCIIOJIb30BAHUHN TPUPOJIHBIX PECYpCOB M
OHCpPIryuM, 3arpAa3HCHUN OKp}’)KaIOHIeﬁ Cp€abl KakK CJICACTBUC HCCOBCPHICHCTBA MAIIWH U
MEXaHU3MOB.

e U1 OOYy4YaloUIMXCS C OrPAaHHMYCHHBIMH BO3MOXHOCTSIMH 37I0POBbS: BIIQJICHUE OCHOBHBIMHU
JOCTYITHBIMH METOJAaMH HAyYHOTO TIIO3HAHHs, HCIOJIb3yeMbIMH B (M3UKE: HaONIO/ICHUE,
ONMCaHWe, W3MEpPEHHEe, OKCIIEPUMEHT, YMEHHE o00pabaTeiBaTh pE3yabTaThl H3MEPEHUH,
O6Hap}I)KI/IBaTI) 3aBUCUMOCTb MCKIY (I)I/I?;I/I'-ICCKI/IMI/I BE&JIM4YnHaMU, 00BSACHITH IMOJIYYCHHBIC
PE3YIBbTATHI U 1€J1aTh BBIBObI;

e i1 OOYyYarmIUXCs C OTPAaHMYCHHBIMH BO3MOXXHOCTSIMH 3JIOPOBbBSI: BIIQJICHUE JOCTYITHBIMU
METOAaMH CaMOCTOATCIIBHOTO INNIAHUPOBAHUSA W IIPOBCACHUA (1)I/I3I/I‘-IeCKI/IX OKCIICPUMCHTOB,
OINMCAHMs M aHAJIM3a TOJIyYeHHON M3MEPHUTEIbHON MH(POPMALINH, ONPENEICHUSI TOCTOBEPHOCTH
MOJTyYEHHOTO pe3yiIbTara;

® IS CJIETIBIX M CTa0OBHISAIINX OO0YJAONINXCS: BIaJJCHHE MTPABUIIAMHU 3aITUCH (PU3NIECKUAX POpMyIT
penbedHO-TOueYHOM cucTeMbl 0003Hauenuit JI. bpaitms.";

BbInycKHUK Hay4YuTCs:

e  coOo/1aTh MpaBuiia 0€30MaCHOCTH M OXPAHbI TPyAa IpU padoTe ¢ y4eOHbIM U J1a00pPaTOPHBIM
o0opyI0BaHUEM;
® [IOHMMAaTh CMBICII OCHOBHBIX (DU3MYECKHX TEPMUHOB: (PU3NYECKOE TEN0, (PU3NUECKOE SBJICHUE,
¢bu3nyeckas BeJIMYMHA, €TUHUIIBI U3MEPEHNUS;
® pacrio3HaBaTh MPOOJEMBbI, KOTOPbIE MOXHO PEIIUTh MpU HOMOIIM (PU3HMUECKUX METOOB;
aHAJIM3UPOBATh OT/ENIbHBIE dTalbl MMPOBEIEHUS MCCIECIOBAHUM U HWHTEPIPETHUPOBATH PE3YIbTAThI
HaAOJIOCHUH U OIBITOB;
®  CTaBUTbH OMBITHI MO HCCIEAOBAHUIO (DPU3MUECKUX SIBICHUN WM (PU3NYECKUX CBOMCTB Ten Oe3
UCIOJIb30BAHUS TPSMBIX HM3MEpPEHHi; Mpu 3TOM (OpMYIHpOBaTh NpobdiaeMy/3afgady ydeOHOro
SKCIIEPUMEHTa; CcOOHUpaTh YCTAaHOBKY W3 MPEIVIOKEHHOro OOOpyHOBaHUS; MPOBOIAUTH OMBIT U
(bopMyIHpOBATH BHIBOJIBI.
o MOHUMATh POJIb SKCIIEPUMEHTA B TOTYYEHUH HAYyYHOU HH(POPMALINY;
o MIPOBOAMTD NMpPSIMbIE U3MEpeHUsl (PU3HMUECKUX BEIMUYMH: BpEMS, pacCTOSHHE, Macca
Tesna, 00beM, Cwia, TeMmIepaTypa, arMOoc(hepHOe J[aBI€HHE, BIAXKHOCTh BO3/YyXa,
HanpspKeHUe, CUla TOKa, paJualMoHHbIN (OH (C UCIONBb30BaHUEM J03MMETPa); MPHU 3TOM
BbIOMpaTh ONTHUMAJIbHBIM CIMOCOO H3MEpEeHUsT M HCIOJIb30BaTh MPOCTEHIINE METObI
OLICHKH ITOIPEIIHOCTEN HU3MEPEHUM.
o IPOBOJUTH MCCIIEJOBAHNE 3aBUCUMOCTEN (PU3MUECKUX BEIMUYUH C MCIIOJIb30BaHUEM
OpPSAMBIX W3MEPEHUH: IMPU 3TOM KOHCTPYHUPOBATh YCTaHOBKY, (PMKCHPOBATH PE3YJIbTaThI



MOJYYCHHOM 3aBUCUMOCTH (DU3MYECKHX BEIUYMH B BUJIE TaOiaui U rpadukoB, JenaTh
BBIBOJIBI 110 PE3YJIbTaTaM UCCIICJOBAHMS,

. IPOBOJIUTh KOCBEHHBIE M3MEpPEHHS (U3MUECKUX BEIMYMH: IPH BBITOJHECHUU
U3MEpEeHUuNl coOupaTh SKCIEPUMEHTAJIbHYK) YCTAHOBKY, CIeAys IpeasIoKeHHOH
WHCTPYKLUH, BBIYUCIIATh 3HAYCHUE BEJIMYMHBI U aHAJIM3UPOBATh IOJyYECHHBIE PE3YIIbTaThl
C YYETOM 3aJJaHHOW TOYHOCTU U3MEPECHU;

. AQHAJIM3UPOBATh CHUTYallUH IPAKTUKO-OPUEHTHPOBAHHOI'O XapakTepa, y3HaBaTh B
HUX MPOSBICHUE U3YYCHHBIX (PU3MYECKHUX SBICHUN WM 3aKOHOMEPHOCTEH M MPHUMEHSTh
UMEIOIMECs 3HAHUA AJIs1 UX OOBACHEHMUS;

o NOHMMATh IPUHLMIIBI JAEUCTBUS MAalIUH, NPUOOPOB U TEXHUUYECKUX YCTPOMCTB,
yCIIOBHA UX 0€30M1aCHOTO MCIIOJIb30BAaHMSI B TIOBCETHEBHOM JKU3HU;
. MCIOJIb30BATh MPH BBIMOJIHEHUH YYeOHBIX 33/1a4 HAyYHO-TIOMYJISPHYIO JINTEPATypy

0 (pu3MUecKuX SBIECHUSX, CIPABOYHBIE MaTepUalbl, pecypchl IHTepHET.
BbINyCKHUK MOJIYYUT BO3MOKHOCTH HAYYHUTHCH:

o 0CO3HABAMb YEHHOCMb HAYYHLIX UCCIe008AHUL, pPOIb QUUKU 8 pacuiupeHuu
npeocmasieHuil 00 OKpysicaujem Mupe u ee 8Kido 8 yIyuueHue Kaiecmea HCusHu,
o UCnoIbL306amMb  NpUeMvl  NOCMPOeHUs  Qu3uyecKux mooenell, Noucka u

dopmynuposku 00Ka3amenbCme GblOGUHYMbBIX SUNOMES U MEeoPemuidecKux 6ble0008 Ha
0CHOBE IMAUPULECKU YCMAHOBNIEHHbIX (haKmos;

o CPABHUBAMb  MOYHOCMb  UBMEPeHUs (DUIUYECKUX BeIUYUH NO  GeIUYUHE UX
OMHOCUMENbHOU NOSPEUHOCIU NPU NPOBEOCHUU NPAMBIX USMEPEHULL
o CAMOCMOAMENLHO NPOBOOUMb KOCBEHHbIE USMEPEHUs. U UCCTIe008aHUS (PUULECKUX

BEUYUH C UCNOTL30BAHUEM PATUYHBIX CHOCOD08 UMepeHUs (U3UUECKUX BEeTUYUH,
8bIOUpaAmMb  CpeoCcmea UsMepeHusi ¢ YY4emom HeoOX00UMOU MOYHOCMU U3MePEeHUl,
000CcHOBbIBAMDb  6b100P CHOCOOA U3MEpeHUs, A0eKB8AMHO20 NOCMAGIEeHHOU 3adaue,
nPoBOOUMb OYEHKY O0CMOBEPHOCMU NOJLYYEHHBIX Pe3YIbIMaAmos;

o BOCHPUHUMAMb UHGOPMAYUIO PUULECKO20 COOEPIHCAHUSL 6 HAYYHO-NONYISPHOU
qumepamype u cpeocmeax Maccosol UHGopmayul, KpUMuiecky OYeHusams NoJy4eHHYIO
UHopmMayuro, aHaIU3Upys ee cooepircarue u OaHHvle 06 UCMOYHUKe UHpOpMaAyULL,

o co30aeamv CcOOCMEEHHbIe NUCLMEHHble U YCMHble COOOWEHUsE O OUUYEeCKUX
SAGNEHUX ~HA ~ OCHOBE  HECKONbKUX — UCHOYHUKOG  UHDOPMAYUY,  CONpOBOI’COAMb
sblCMyNleHUe npe3eHmayuell, y4umsledas 0COOeHHOCU ayOUumopuu C8epCmHUKOS.

MexaHu4eckue siBJIeHHS

BbINyCKHUK HAy4uTCS:

. pacro3HaBaTh MEXaHUYECKUE SIBIICHUS M OOBSICHATH HAa OCHOBE HWMEIOIIHNXCSA
3HAHU OCHOBHBIE CBOMCTBA WJIM YCIIOBHUS MPOTEKAHUS ITUX SABJICHUW: PaBHOMEPHOE W
HEPAaBHOMEPHOE JBWIKCHHE, PABHOMEPHOE H© PaBHOYCKOPEHHOE IPSMOJMHENHOE
JBIDKCHHUE, OTHOCHUTEILHOCTh MEXaHWYECKOTO JBWKEHHUS, CBOOOJHOE TMAaJCHHE TeT,
PAaBHOMEPHOE JIBUKEHUE IO OKPY>KHOCTH, UHEPLMs, B3aUMOJCHCTBUE TE€Jl, PEAKTHUBHOE
JBIDKCHUE, TIepe1aya JTaBICHUS TBEPJBIMU TEJIaMH, KUIKOCTIMU U Ta3amMu, aTMochepHoe
JIaBJICHUE, IUIABAHUE TEJI, PABHOBECHUE TBEPABIX TEJ, MUMEKIIMX 3aKPEIUICHHYI0 OCh
BpallleHus1, KoyebaTelbHOe IBUKEHIE, PE30HAHC, BOJIHOBOE JBUKEHHE (3BYK);

. ONMCHIBATh H3YYEHHBIE CBOWCTBA TE€JI W MEXAHUYECKHUE SIBJICHUSA, HCIOJIb3YS
busznyecKre BEIUYUHBL: MyTh, IEPEMEIICHHE, CKOPOCTh, YCKOPEHHUE, MEPUO]l OOpaIleHuUs,
Macca Tesa, IUIOTHOCTh BEIeCTBa, CHJa (CUila TSDKECTH, CHIIa YIPYTOCTH, CHIJIa TPEHHS),
JIaBJICHUE, HMIYJIbC TeJla, KUHETUYECKAass DJHEpPrus, IOTEHLUHAIbHAs JHEPIHUS,
MexaHW4ecKas pabora, MexaHudeckas MourHocTh, KIIJ[ mpu coBepmienun paboThl C
HCIIOJIb30BAHUEM IPOCTOIO0 MEXaHHW3Ma, CWia TPEHHUs, aMIUIUTYZAa, MEPUOJ M YacToTa
Kojie0aHuM, IMHA BOJIHBI U CKOPOCTh €€ PAaCIpOCTPaHEHMsI; MPU OMUCAHUH MPABHIBHO
TPAKTOBATh (PU3UYCCKUI CMBICT HCIONB3YEMbBIX BEIWYNH, UX O003HAYCHHS W €IIUHUIIBI
U3MEpPEHUs, HaXOIUTh (OpPMYJbl, CBS3BIBAIOLIME JaHHYIO (U3UYECKYI0 BEIMYHUHY C



JIPYTMMH BETUYMHAMU, BEIYUCIISITH 3HAUCHNUE (PU3NYCCKON BETUIHHEI;
. AQHAJIM3UPOBATh CBOMCTBA TEJ, MEXAHWYECKHE SBJICHHS W IPOLECCHI, HCIONIb3Ys
¢u3nUYecKue 3aKOHBI: 3aKOH COXpPaHEHUS OJHEPIHMH, 3aKOH BCEMHUPHOTO TSATOTEHUS,
MIPUHITUIT CYTIEPIO3UIIUU CHIT (HaXOXJeHue paBHoeHcTBYtomel cwibl), |, 11 u |1l 3akonbl
HbroTona, 3akoH coxpaHeHHs] UMITyJIbca, 3aKOH ['yka, 3akoH Ilackais, 3akoH Apxumena;
OpU O5TOM pa3inyaTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHa M €ro MaTeMaTHYecKoe
BBIPAKCHHE;
. pa3ianyaTh OCHOBHBIE NMPU3HAKU M3YYEHHBIX (PU3MUECKUX MOJENEi: MaTepuanbHast
TOYKA, MHEPLMAJIbHAS CUCTEMA OTCYETA;
o pemiaTh 3aJa4yd, UCHONb3ys (U3MYECKHE 3aKOHBI (3aKOH COXPAaHEHUs SHEPTHUH,
3aKOH BCEMUPHOI'O TArOTeHUs, NpuHuun cynepno3uuuu cui, |, Il u 1l 3axonsr HeroToHa,
3aKOH COXpaHEeHUs UMITyJbca, 3aKoH ['yka, 3akon I[lackans, 3akoH Apxumena) U GopMyIbl,
CBs3bIBAKONIME (pU3MYECKHe BENWYMHBI (MyTh, CKOPOCTh, YCKOpPEHHUE, Macca Tea,
IUIOTHOCTh BEILECTBA, CWJIA, JABJICHHE, WMIYJIbC Tejla, KUHETUYECKas >SHEprus,
MOTCHIMATbHAS DJHEPrus, MeXaHWdeckas pabora, MexaHWYecKas MOIIHOCTh, KIIJ]
MPOCTOT0 MEXaHW3Ma, CUJIa TPEHUS CKOJNbXKEHHUS, KOd(D(UIMEHT TpeHHs, aMIUIMTYAA,
NepUOJ U YacToTa KosjeOaHu, IJIMHA BOJIHBI U CKOPOCTh €€ PaCIPOCTPAHEHNUs1): HA OCHOBE
aHalM3a YCJIOBHUS 3aJauyd 3alHChIBaTh KPAaTKOE YCIOBUE, BBIICHATH (U3UYECKUE
BEJIMYMHBI, 3aKOHBI ¥ (OPMYIIbI, HCOOXOUMBIC JIJISl €€ PEIICHUsS, MPOBOJUTH PACUEThl H
OLICHUBATh PEAIbHOCTb MOJYYSHHOTO 3HaYeHHsI (PU3NUECKON BEITHUMHBI.

BbInNyCKHUK NMOJYYUT BO3MOKHOCTH HAYYHMThCH:

. UCNONb306AMb 3HAHUS O MEXAHUYECKUX SGNEeHUAX 6 NOBCEOHEGHOU JICU3HU O.id
obecneuenusi b6e3onacnocmu  npu  obpawenuu ¢ npubopamu U  MEeXHUYeCKUMU
ycmpoticmeamu, OJisl  COXpaHeHUsi 300p06bsi U  COONOOEHUs. HOPM  IKOJIO2UYECKO20
nogeoenus 6 oKpydcaoweli cpeoe; NPUsOOUNsb NPUMEPbl NPAKMUYECKO20 UCNONb308AHUS
Quzuueckux 3HAHUN O MEXAHUYECKUX ABNEHUAX U (QUUYECKUX 3aKOHAX, Npumepbl
UCNONb306AHUSL 80300HOGNAEMbIX UCMOYHUKOE SHEP2UU, IKOJIO2UYECKUX NOCAeOCMBULL
UCCIe008aHUSL KOCMUUECKO20 NPOCMPAHCNG,
o paznuuamos 2paHuybl NPUMEHUMOCIU PUUYECKUX 3AKOHO8, NOHUMAMb 6Ce0Ouull
xapakxmep hyHOAMeHMANbHbIX 3AKOHO8 (3AKOH COXPAHEHUS MEeXAHUYECKOU SHeP2Ul, 3aKOH
COXPAaHeHUs UMNYIbCA, 3aKOH 8CEMUPHO20 MALOMEHUS) U 02PAHUYEHHOCb UCHOIb308AHUSL
yacmuwix 3akoHo08 (3akon ' yka, Apxumeoda u op.),
o Haxooums a0eK8amuyr0 NpeodioNceHHOU 3a0daye Qu3uueckyo Mooeisb, pa3peuams
npobnemy Kak HA OCHO8e UMEIOWUXCA 3HAHUL N0 MeXanuke ¢ UCNONIb308aAHUEM
MamemMamuyecko20 annapama, max u npyu NOMOwiU Memooos OYeHKU.

Tennosble ABNeHUA

BbpInyCKHUK Hay4uTcs:

o pacrio3HaBaTh TEIUIOBBIE SIBICHUS W OOBSICHATH Ha 0a3e WMEIONMXCS 3HAHUMA
OCHOBHBIE CBOICTBAa WJIM YCJOBHUSI TPOTEKAHWs JTUX sBIeHWA: auddy3us, m3MeHEeHHUe
o0beMa Tel NpU HarpeBaHUM (OXJAXKACHUHU), OOJbINAs CXKHUMAEMOCTh Ta30B, Majas
CKAMAeMOCTh JKHUIKOCTEH © TBEpABIX Tel; TEIJIOBOE paBHOBECHE, HWCIIApeHUe,
KOHJIEHCAllUs, IUIaBJICHUE, KPUCTATU3AUs, KUIICHNUE, BIAXHOCTh BO3/1yXa, Pa3InYHbIC
CHocoOBI  Terionepeaayn (TEIIONPOBOTHOCTh, KOHBEKIIHS, W3JIyueHHE), arperaTHble
COCTOSIHUS BEIIECTBA, MOTJIOUICHUE YHEPIUU MPU UCHAPEHHM KUAKOCTH U BBIICICHUE €€
NpY KOHJICHCAIINH T1apa, 3aBUCUMOCTh TEMIIepaTypbl KUTICHHUS OT JaBJICHHUS;

o ONHKCBHIBATh HW3YyYCHHbIE CBOICTBa TE€l W TEIUIOBBIE SIBJICHUS, HCIIOJIb3YS
¢u3nueckue BEIMYUHBI: KOJIMYECTBO TEIUJIOTHI, BHYTPEHHSISI JHEprusi, TeMmIleparypa,
yaenbHas TeMJIOEMKOCTh BEINECTBA, yAENbHAas TEIUIOTA IUIABJICHHSA, YAETbHAs TEIUIOoTa
napooOpa3oBaHMs, yJeNbHAs TEIJoTa CropaHHus TOIUIMBA, KOA(PQPHUIMEHT TOJIE3HOTO
JCUCTBHUS TEIUIOBOTO JABHIATEINs; NMPH ONHCAHWM TPABHIBHO TPAKTOBATh (PH3MUYECKUI
CMBICJI HCIIOJIb3YEMbIX BEIMYMH, WX OOO3HAYEHHS M EIWHHIBI U3MEPEHUs, HaXOIUTh



(dopMyInbl, CBS3BIBAIONINE JAaHHYIO (DU3MYECKYIO BEIMUYMHY C APYTUMH BEITUYUHAMH,
BBIUUCIIATH 3HaU€HHE (PU3NYECKON BEIMYHHBI;
o AQHAJIN3UPOBATh CBOWCTBA TEJ, TEIUIOBBIE SIBJIEHUS M IIPOLIECCHI, HCIOJb3YS
OCHOBHBIE II0JIOKEHUSI aTOMHO-MOJIEKYJIIPHOTO YYE€HMsI O CTPOCHUHU BEIECTBA U 3aKOH
COXpaHEHHUsI SHEPTUY;
o pas3nyaTh OCHOBHBIE MPU3HAKU U3YYEHHBIX (PU3NYECKUX MOJEICH CTpOeHMs ra3os,
KUAKOCTEN U TBEPABIX TEI;
o NPUBOANUTH TPUMEPHl MPAKTHUYECKOTO HCIOIb30BAHUS (U3NYECKUX 3HAHUH O
TEIUIOBBIX SIBJICHUSX;
o pelaTh 3aJa4y, UCIOJIb3Ysl 3aKOH COXPAHEHMs DHEPIUMU B TEIUIOBBIX IIpoLEccax U
(dopMmynbl, cBs3bIBaOlIUE (U3NUYECKUE BEIMUYUHBI (KOJUYECTBO TEIUIOTHI, TEMIIEpaTypa,
ylenabHas TEIUIOEMKOCTh BEILECTBA, yJElbHAas TEIJIOTa IUIABJICHHUSA, YAEJbHas TEIUIoTa
napooOpa3oBaHMs, yJelbHAs TEMJoTa CropaHus TOIUIMBA, KOA(P(GHUIMEHT IO0JE3HOIO
JEHCTBUS TEIUIOBOIO JIBUraTelis): HAa OCHOBE aHajiu3a YCIOBUS 3a7aud 3alUChIBATH
KpaTKoe YCJIOBHE, BBIICNATh (U3NUYECKHUE BEINYMHBI, 3aKOHBI U (hOPMYJIbl, HEOOXOJUMBbIE
JUISL €€ PELIeHUs, IPOBOAUTH PAacyeThl U OLEHUBATh PEAJLHOCTH MOJIYYEHHOIO 3HAUECHHUS
(bu3nu4ecKoil BETUUUHBI.

BbInyCKHUKIIOTyYHTBO3MOKHOCTbHAYYHTHCH :

o UCNONb308AMb  3HAHUA O MENI0BbIX AGNEHUAX 6 NOBCEOHEBHOU MHCUSHU OJis
obecneyenusi bOezonacHocmu npu  oopawjeHuu ¢ npubopamu U - MexHUYeCKUMU
ycmpoticmeamu, OJisl  COXPAHeHUsi 300p06bsi U COOMOOEHUsL HOPM  IKOJIO2UYECKO2O0
nogedeHuss 8 OKpydcarouel cpeoe;, NPUBOOUMb NPUMEPbL IKOJIOSULECKUX NOCIeOCMEULL
pabomvl 0gueameneil BHympeHHe20 CCOPAHUsL, MENI0BbIX U SUOPOINEKMPOCIIAHYULL,
o PA3uuams paHuybl NPUMEHUMOCU DUULECKUX 3AKOHO8, NOHUMAMb 8Ceo0WUll
xapakmep @YHOAMEHMANbHBIX DPUUUECKUX 3AKOHO8 (3AKOH COXPAHEHUS SHepeul 8
MENI0BbIX NPOYECCax) U 02PAHUYEHHOCMb UCNOIb30BAHUS YACTHBIX 3AKOHO8,
o Haxooums a0eK8amuyr0 NpeodioNceHHOU 3a0daye Qu3uuecKyo Mooensb, pa3peuams
npoobiemy Kak Ha OCHO8E UMEIOWUXCSL 3HAHULL O MENI08bIX SGNEHUSAX C UCNOb30BAHUEM
MamemMamuyeckoeo annapama, max u npu NOMOwU Memooo8 OYeHKI.

DJIeKTpUYecKHe U MATHUTHDIE SIBJICHUS

BbINyCKHUK HAYYUTCS:

° pacro3HaBaTh ANEKTPOMArHUTHBIC SBICHUS U OOBSCHATH HA OCHOBE MUMEIOIIMXCS
3HAHUM OCHOBHBIE CBOMCTBA WJIM YCJIIOBUS IPOTEKAHUS ITUX SBJIICHUM: DJIEKTpU3alUs TEIl,
B3aUMOJICHCTBUE 3apsi/IOB, DJIEKTPUUECKUH TOK M €ro ACHCTBHUSA (TEIUIOBOE, XUMHUYECKOE,
MarHuTHOE), B3aUMOJICUCTBHE MAarHUTOB, OJJIEKTPOMATHUTHAs WHAYKIUSA, JIEHCTBHE
MarHUTHOTO TOJISI HAa MPOBOJHUK C TOKOM M Ha JABMKYIIYIOCA 3apsSKEHHYIO YacTHUILY,
JICUCTBUE DJIEKTPUUYECKOTO TOJISI HA 3apsDKEHHYIO YacCTHUILY, JJIEKTPOMArHUTHBIE BOJIHBI,
MPSAMOJIMHEITHOE PACIPOCTPAHEHHE CBETAa, OTPAKEHUE U MPEIOMIICHUE CBETA, AUCIEPCHUS
CBeTa.

° COCTaBJIITh CXEMBbI JIEKTPUYECKHUX LENEN C MOCIEIOBATEIIbHBIM U NapauieIbHbIM
COCTMHCHUEM DJIEMEHTOB, Pa3jnyvasi YCIOBHBIE 00O3HAYCHHS DJIEMEHTOB AJICKTPHUYECKUX
uenen (MCTOUYHUK TOKa, KIII0Y, PE3UCTOP, PEOCTaT, JaMIIOUKa, aMIEPMETP, BOJIBTMETD).

L HCIIOJIB30BATh OINTHYECKHUEC CXEMBI JIA IMOCTPOCHUA H306pa)KeHHﬁ B IINIOCKOM
3epKajie U coOMparoIiei JIMH3e.
L OIMHUCBIBATh M3Y4YCHHBIC CBOICTBA TE€I U OJICKTPOMArdHuTHBIC SABJICHUA, HUCIIOJIB3YA

¢u3nyecKknue BETUUYMHBI: IEKTPUUECKUHN 3apsll, CUJIa TOKa, SJIEKTPUUECKOE HaIpsIKEHUE,
AIIEKTPUUYECKOE  COMPOTUBJICHUE, YAENbHOE CONPOTUBJICHHWE BellecTBa, paboTa
JIEKTPUUECKOTO I0JIs, MOIIIHOCTh TOKa, (POKYCHOE PACCTOSHUE U ONTHYECKAs CUJIa JIMH3BI,
CKOPOCTb JIEKTPOMATrHUTHBIX BOJIH, JJIMHA BOJIHBI M 4aCTOTA CBETA; IIPU ONKMCAHUU BEPHO
TPAKTOBaTh (PU3MUECKUI CMBICT HMCIIOJIb3YEMbIX BEIMYUH, UX OOO3HAYEHUS U €IUHHIIBI
U3MEPEHUs; HaXOAUTh (OPMYIIbI, CBS3bIBAIOIIME JAHHYIO (U3UYECKYIO0 BEIHYUHY C



JIPYTHUMH BETTUYUHAMMU.
o aHAJIM3UPOBATh CBOMCTBA TEN, OJJIEKTPOMArHUTHBIC SIBICHHUS W MPOLECCHI,
UCTIONB3Ys (PU3NYECKHE 3aKOHBI: 3aKOH COXPAaHEHHs 3JEKTPUYECKOro 3apsia, 3akoH Oma
JUIsl ydacTka uenu, 3akoH JDxoyns-JIeHla, 3aKOoH NPSIMOJIMHEHHOTO pPaCHpOCTPaHEHUS
CBETa, 3aKOH OTPAKECHUS CBETa, 3aKOH INPEJIOMIICHHMS CBETa; MPU STOM pa3audyarh
CJIOBECHYIO (POPMYIUPOBKY 3aKOHA U €r0 MaTeMaTUYEeCKOE BbIpaKEHHE.

. NPUBONUTH TPUMEPBI MPAKTUYECKOTO HCIIONb30BaHUS (U3MUECKUX 3HAHUH O
AJIEKTPOMATrHUTHBIX SIBICHUIX
. pewarh 3a7ayd, UCHONb3ys (pu3nuecKkue 3akoHbl (3akoH OMa Julsl yyacTKa LeNH,

3akoH J[xoyns-JIeHna, 3akOH NPSAMOJIMHEMHOIO PACIPOCTPAHEHHUS CBETA, 3aKOH
OTPaXKCHHSI CBETA, 3aKOH MPEJIOMIICHHUS CBETa) U (OPMYJIBI, CBA3BIBAIOIINEC (DHU3HUECKUE
BEJIMYMHBI (CHJa TOKa, DJEKTPUYECKOE HANpsbKEHUE, SJIEKTPHUUYECKOe COIMpPOTHUBIICHHE,
YIEIbHOE COIPOTUBIIEHUE BEUIECTBA, padOTa 3JEKTPUYECKOIO IMOJs, MOIIHOCTH TOKa,
(boKyCcHOE pacCTOSIHHE M ONTHYECKas CHUJa JIMH3BI, CKOPOCTh AJIEKTPOMATHUTHBIX BOIIH,
JUIMHA BOJIHBI M YacToTa CBeTa, (OpPMyJIbl pacuera 3JIEKTPUYCCKOrO COMPOTHUBIICHHS
MIPUIIOCIIEIOBATEIbHOMH apajlieIbHOM COSAMHEHUH MPOBOJIHUKOB): Ha OCHOBE aHAIN3a
YCIIOBHS 33]Ia4H 3aIUCHIBATH KPATKOE YCIOBHE, BELICTATH (PU3MUSCKUE BETUYHHBI, 3aKOHBI
u GopMynbl, HEOOXOAMMBIE IJIsi €€ pEeLIeHUs, MPOBOJUTH pacueThl U OLEHUBATh
PEATBHOCTH TOJTYICHHOT'O 3HAUCHUST (PU3NICCKON BEITUIHHEI.
BhINyCKHUK MOJYYUT BO3MOKHOCTh HAYYUThCSH:

o UCNONL308aMb 3HAHUL 00 INEKMPOMACHUMHBIX SGIEHUSIX 6 NOBCEOHEBHOU IHCUZHU
ol obecneyenus 6OezonacHocmu npu  ooOpaweHuu ¢ Npuobopamu U MexHU4ecKuUMu
yCmpoucmeamuy, O0as COXpAHeHUsi 300p08bsi U COONOOEHUs. HOPM  IKOJIOSUYECKO20
nosedeHust 8 OKpydcaiouell cpeoe; NpueoOUMb NPUMepPbl GIUSHUS INEKMPOMACHUNMHBLX
UBTYHEeHULl HA HCUBLLE OPCAHUMbL,
o Paziuyams 2paHuybl RPUMEHUMOCIU (DUUYECKUX 3AKOHO8, NOHUMAMb 8Ce0Oujull
xapakmep (QyHOAMEHMANbHBIX 3AKOHO8 (3AKOH COXPAHEHUSl JIeKMPUYEcKo20 3apsoa) u
02PAHUYEHHOCHb UCNONIL30BAHUS YACMHBIX 3aKOH08 (3akoH Oma 0nis yuacmra yenu, 3aKoH
Licoyna-Jlenya u op.);
o UCNONL3086aMb  NpUEMbl  NOCMPOeHUsi  u3uveckux  Mmooenel, noucka u
GPopmynuposku 00Ka3amenbCme 6blOGUHYMbIX SUNOMe3 U MeOPemuyeckux 6bl60008 Hd
OCHOBE IMNUPUYECKU YCMAHOBLEHHbIX (haKmos;
o Haxooums a0eK8amuyr0 NpeodioNceHHOU 3a0daue Gu3uueckyo Mooensb, pa3peuams
npobnemy Kak Ha OCHO8e UMEIWUXCS 3HAHULL 00 21eKMPOMACHUMHBIX SGICHUSIX C
UCNONB308AHUEM MAMEMAMUYLECKO20 ANNapamd, max u npu NOMowu Memoo08 OYeHKU.
KBanToBble siBjIeHUS

BeinyckHuk HAY4YHTCH:

o pacrio3HaBaTh KBAHTOBBIE SBJICHHUS U OOBACHATH Ha OCHOBE MMEIOIMXCSA 3HAHUM
OCHOBHBIE CBOWCTBA WJIM YCIIOBUS NPOTEKAaHUs OTUX SBJIECHUI: €CTECTBEHHas U
HCKYCCTBEHHAsl pPaJlMOAKTUBHOCTb, O-, - U y-U3Ty4eHHs, BOBHUKHOBEHUE JIMHEHYATOrO
CIIEKTpa U3JIy4YEHUsS aTOMA;

o ONKCHIBATh U3YYEHHbIE KBAHTOBBIC SIBJICHUS, MCIOJb3Ysl (U3NYECKUE BEITMYUHBI:
MaccoBO€ YMCJIO, 3aps0BO€ YHWCIO, MEepuoj IMoisypacnaga, dHeprust (OTOHOB; MpHU
ONKCAaHUM TPABUIIBHO TPAKTOBaTh (U3UYECKUN CMBICT HUCMOIb3YyEeMBIX BEIMYUH, HX
0003HaYeHHUs] U EAUHMIIBI H3MEPEHHUS; HaXOOUTh (OPMYJbl, CBS3BIBAIOLINE JIaHHYIO
¢u3nUecKyr0 BEJIWYMHY C JAPYITMMH BEIMYHMHAMH, BBIYUCIATH 3HAUYEHUE (PU3UUECKOM
BEJIMYUHBI,

o aHAJTM3UPOBATh KBAHTOBBIE SIBIICHUS, UCTIOIB3Ys (PU3NYECKUE 3aKOHBI U TIOCTYJIATHI:
3aKOH COXPAHEHHUS DJHEPIMM, 3aKOH COXPAaHEHHs DIIEKTPUYECKOrO 3apsla, 3aKOH
COXpaHEHMsI MAacCOBOI'O YHCJA, 3aKOHOMEPHOCTH W3JIy4YeHUs M IIOIVIOLIEHMsI CBETa
aTOMOM, IIPH 3TOM Pa3INyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA U €r0 MaTEeMaTHYECKOe



BBIPAKCHMUE;

o pa3nyaTth OCHOBHBIC NMPU3HAKH IJIAHETAPHOW MOJIENIM aToMa, HYKIIOHHOW MOJIEIH
aTOMHOTO sI7Ipa;
o NPUBOJIUTH MPUMEPHI TPOSBICHUS B MPHUPOJE W MPAKTUYECKOTO HCIOJIb30BAHUS

PaZlM0aKTUBHOCTH, SJCPHBIX U TEPMOSICPHBIX PEaKIIUiA, CIEKTPAILHOTO aHAIH3a.
BbINyCKHUK MOJIYYUT BO3MOKHOCTH HAYYHUTHCH:

o UCNONb308aMb NOJIYYEHHble 3HAHUS 8 NOBCEOHEHOU JHCU3HU NpU 00paweHuu ¢
npubopamu U  MeXHUYeCKUMU YCMpPOUCMEAMU (CUeMYUK UOHUSUPYIOWUX —YdACTUY,
0o03umemp), OJisi COXpAHeHUs: 300P0Bbs U COONOOCHUSI HOPM IKOJIOSULECKO20 NOBEOCHUS 8
OKpyoscarouell cpeoe;

o COOMHOCUMb DHEPSUIO C8A3U AMOMHBIX 510ep ¢ 0edeKmom Maccol;

o NPUBOOUMb NPUMEPDL BIUAHUSL PAOUOAKIMUBHBIX UTYUEHUL HA JHCUBbLE OP2AHUZMYIL;
HOHUMAMb NPUHYUN OCICMBUs 003UMEempPa U paziudams YCl08Us e20 UCNOIb308aHUS,

o HOHUMAmMb 3K0JI02udecKue npodiemvl, O3HUKAOWUe NPU UCNOIb308AHUU AN OMHBIX

3ﬂeKmpocmaHuuﬁ, u nymu pewueHusl smux I’lp06.7Z€Jl/l, nepcneKkmuebl UCNnolb306AHUA
YRPABIAEMO20 MePMOA0EPHO2O CUHMESA.
DJieMeHTbl ACTPOHOMMH

BbINyCKHUK HAYYUTCS:

o yKa3bIBaTh Ha3BaHUsI I1aHeT COTHEUHOW CHCTEMBI; Pa3JIn4aTh OCHOBHBIC TPH3HAKH
CYTOYHOTO BpallleHus 3Be3HOro Heba, neuxenus JIynol, CoNlHIA U MJIaHET OTHOCUTEIHHO
3BE3I;

o MOHUMATh Pa3IHUUs MEXIY TeIMOICHTPUYCCKON U T'COICHTPHUECKOW CUCTEMaMHU
MUpa;

BBINYCKHUK MOJYYUT BO3MOKHOCTh HAYYHThCH:

o VKA3wbleams odwue ceoucmea u Omauyus WiAHem 3eMHOU 2pynnvl U NiaHem-
eueanmos, manvix men ConHeuHOU cucmemvl U OONLWUX NIAHEM, NOJb308AMbC KAPMOU
36€30H020 Heba Npu HabIIOOEHUSAX 36€30H020 Heba,

. PA3Iuuams OCHOGHbIE XAPAKMEPUCMUKU 36e30 (pasmep, uyeem, memnepamypa)
COOMHOCUMmMb yeem 36€3abl C ee meMnepamypoﬁ;
° pasauyams cunomesuvl 0 npoucxodicoernuu ConHeuHoU cucmemoi.

Conepxanue

®uznyeckoe o0Opa3zoBaHHE B OCHOBHOM HIKOJIE JTOJDKHO oOecneduTh (GOpMHUpOBaHHME y OOydarolIUXCs
NpPEJCTaBICHUH O HAay4YHOM KapTHHE MHUpa — BaXXHOIO pecypca HaydHO-TEXHHUYECKOro Iporpecca,
O3HAKOMJICHHE OOydJarommxcsi ¢ (U3NYECKHMH ¥ aCTPOHOMHYECKHMU SIBICHUSMH, OCHOBHBIMH
OPUHIUIAMUA PAa0OThl MEXaHU3MOB, BBICOKOTEXHOJIOTHYHBIX YCTPOHCTB M MHpUOOPOB, pa3BUTHE
KOMIICTEHIIMI B PEIICHUN MH)KEHEPHO-TEXHUYECKUX U HAYIHO-HCCIICOBATEIbCKUAX 3a/1aY.

OcBoenne yueOHOro npenmMeta «PHU3MKa» HAPaBICHO HA Pa3BUTHE Yy 00yYaIOIUXCs MPEACTABICHUHN O
CTPOCHUH, CBONCTBAxX, 3aKOHAX CYIIECTBOBAHWS W JBIDKEHHS MAaTEPHUH, HA OCBOCHHE OOYYarOIIUMUCS
O0IIMX 3aKOHOB M 3aKOHOMEpPHOCTEH NPUPOAHBIX SBJICHUH, CO3JaHME YCIOBHUU i (HOPMHUPOBAHMS
WHTCIUICKTYaJbHBIX,  TBOPYECKHX,  TPAXKIAHCKHUX,  KOMMYHHUKAIIMOHHBIX,  HH()OPMAIMOHHBIX
KomrneTeHIii. O0yyJarolecs OBIaJCIOT HAYYHBIMU METOJAaMM PEIICHUS PA3TUYHBIX TEOPETUUYECKUX U
MPaKTUYECKUX  3aJa4, YMEHUSMH (QOPMYIHPOBAaTh THUIOTE3bl, KOHCTPYHUPOBATh, MPOBOIUTH
HKCHEPUMEHTBI, OLIEHUBaTb U aHAIM3MPOBATH IOJYYEHHBIE pE3yJbTaThl, COIMNOCTABIATh HUX C
OOBEKTHBHBIMH PEATHSIMHU KU3HH.

VYuebnsiii npenmer «®Pusnka» crnocodOCTByeT (HopMUPOBAHHIO Y OOydaroIUXcs yMEHHH Oe30macHo
UCTIOJB30BaTh JIa0OpaTopHOEe 00OpyIOBaHWE, TPOBOIAWTH E€CTECTBEHHO-HAYYHBIC HCCICOBAHUS U
HKCHEPUMEHTBI, aHAIM3UPOBATH IMOJYYCHHbIE PE3yNbTaThl, MPEACTABIATh U HAYYHO apryMEHTHUPOBAThH
MOJTYYEHHBIEC BBIBOJIBL.

Nzyuenne npeamera «dusmka» B 4acTd (HOPMUPOBAHHS y O00YYAIOIIUXCS HAYYHOTO MHPOBO33PEHUS,
OCBOCHHS OOIIEHAYYHBIX METOOB (HAOIIIOICHUE, U3MEPEHHE, YKCIIEPUMEHT, MOACIIUPOBAHNE), OCBOCHUS



MPAKTUYECKOTO MPUMEHEHHSI HAYYHBIX 3HAaHUH (DU3UKHU B )KU3HU OCHOBAHO HA MEXKIPEIMETHBIX CBS3SIX C
npeametamu: «Marematuka», «MHpopmaTukay, «Xumus», «buonorus», «Ieorpadus», «IKoI0THMY,
«OCHOBBI 0€30ITaCHOCTH JKU3HEACATEeIbHOCTY, «cTopusy, «Jlutepatypay u ap.

Ouznka U GU3HYECKUE METOIBI U3YICHUS TPUPOJIBI

O®uzuka — Hayka o npupojge. dOusmueckue tena u sBineHus. HabmoneHuwe u onucanue (U3MUECKUX
sapneHnd. OU3NUECKi SKCTIEepUMEHT. MoIeTMpPOBaHNUE SIBICHUH U 00BEKTOB IPUPOJIBI.

®u3nyeckue BEIMYMHBI M UX U3MEpeHHE. TOUHOCTh M IMOrPEIIHOCTh M3MEpeHui. MexayHapoaHas
CUCTEMA CAVHULL.

duznyeckue 3aKOHbI U 3aKkoHOMepHOCTH. Dusnka u Texuuka. Hayunelit meto no3nanus. Poib ¢pusuku
B (hOpPMHUPOBAHWH €CTECTBEHHOHAYYHOH IrPaMOTHOCTH.

Mexanudeckue sBJIICHUS

Mexanuueckoe IBMKEeHHE. MaTepuaibHas TOYKa KaKk MOAENb (Gu3udeckoro tena. OTHOCHTENbHOCTD
MexaHuueckoro naBumxeHus. Cucrema oTrcuera. PU3WYECKUE BEIUYMHBI, HEOOXOIUMBIC ISl OMHCAHUS
JBIKEHUS U B3aMMOCBSI3b MEXKIYy HUMHU (TIyTh, IEPEMEIICHHUE, CKOPOCTh, YCKOPEHHUE, BPEMS JBUKEHUSA).
PaBHOMEpHOE UM paBHOYCKOPEHHOE MpPsSMOJMHEHHOE JBM)KeHHE. PaBHOMeEpHOE JBWXKEHHE IO
okpykHocTH. [lepBoiii 3akon HproToHa n unepmus. Macca tena. [1nornocts Bemecta. Cuna. Enunuiibt
cunbl. Bropoii 3akon Herorona. Tpetwit 3akoH Hwrorona. CBoOomnoe majgenue Tena. Cuia THKECTH.
3akoH BcemMupHoOro Tsarotenus. Cuna ynpyroctu. 3akoH ['yka. Bec tenma. HeBecomocth. CBsi3b MEXIY
CWJIOW TsDKeCTM M Mmaccod Tena. JluHamomerp. PaBHoxeiictByromass cuna. Cuna Tpenus. TpeHue
CKoIbXeHUs. TpeHue nokos. TpeHue B IpUpPOAE U TEXHUKE.

HUmnynec. 3aKoH coxpaHeHHUs uMITynbca. PeaktuBHOe ABMkeHue. Mexannyeckas pabota. MOIIHOCTb.
Oueprusi. IloTeHinmanbHas W KUHeTHYecKass HSHeprus. [IpeBpalieHue OJHOTO BHJa MEXaHUYECKOH
SHEPTUHU B IPYroil. 3aKOH COXPAHEHUSI MOJTHON MEXaHUUECKOU SHEPTUH.

[IpocTsie MEXaHU3MBI. Y CIIOBHSI PABHOBECHUS TBEPJOTO TEJIa, UMEIOIIETO 3aKPEIUICHHYIO OCh JIBH)KCHUS.
Mowment cunsl. LlenTp Tspkectu Tena. Peruar. PaBHoBecue cui Ha pbruare. Peiuaru B TeXHHKE, OBITY U
npupojie. llonBrwkHbple W HENMOABWXHBIE OJOKM. PaBeHCTBO pabOT TpH HMCMOIB30BAHUHM MPOCTHIX
MeXaHU3MOB («30JI0TO€ MPaBUIIO MeXaHUKNY»). KoadduiimeHT moiae3Horo qeiCTBUS MEXaHU3MA.

Hasnenue tBepabix Tei. Eqununel usmepenus nasneHus. CrocoObl m3MeHeHUs naBieHus. J(aBieHue
xuakocted u ra3oB 3akoH [lackans. /laBieHue *KUAKOCTH Ha JHO U cTeHKH cocyaa. Coobaromuecs
cocynel. Bec Bo3myxa. AtMocdepnoe nasinenue. IM3mepenue armocdepHoro nmasieHus. OmbIT
Toppuuennu. bapometp-anepoua. ATMocdepHOe AaBlieHWE HA PA3IUYHBIX BbIcOTax. ['mapaBimueckue
MexaHM3MBbI (Ipecc, Hacoc). JlaBieHue >KMJIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX Telo. ApXuMenoBa
cuna. [InaBanue ten u cynos Bo3ayxomnaBanue.

Mexannueckue konebanus. Ilepumon, uacrorta, amruTyna koseOanuil. Pezonanc. MexaHnuueckue
BOJIHBI B OTHOPOJIHBIX cpeAax. [[inmHa BoiHbL. 3BYK KaKk MEXaHWYeCKasi BOJIHA. [ pOMKOCTh M BbICOTa TOHA
3ByKa.

TennoBbie sIBICHUS

CrtpoeHue BemiecTBa. ATOMBI MU MOJEKYNbl. TeruioBoe ABUKEHHE aTOMOB U Mojekyl. duddysus B
ra3ax, JKUJIKOCTAX M TBEpAbIX Teiax. bpoyHoBckoe naBmxkeHue. B3aumopeiicTBue (MpUTSDKEHHE U
OTTAJIKUBAHWE) MOJICKYJI. ATperaTHbIe COCTOSHHS BeIIeCTBA. Pa3nmuune B CTPOEHWU TBEPIBIX TeT,
JKUIKOCTEH U ra3oB.

TennoBoe paBHOBecue. Temreparypa. CBs3b TEMIEPATYPBI CO CKOPOCTBEO XAOTHYECKOTO JBHUKEHUS
yactull. BHyTpeHHss sHeprusa. PaboTa u Temmonepeaaya Kak criocoObl U3MEHEHHsI BHYTPEHHEH dHepruu
tena. TermonpoBonHocTs. KonBeknusa. M3nydenue. [Ipumeps! Temonepenadu B MPUPOJE U TEXHUKE.
KonuuecTtBo TemioTel. YaenbHas TEMJIOEMKOCTh. YIeNbHAs TEIUIOTa CrOpaHWsl TOIUIMBA. 3aKOH
COXpaHEHUsS W TIPEBPAIICHUS HDHEPTUM B MEXAaHWYECKMX W TEIUIOBBIX Mpoleccax. llmaBinenuwe u
OTBEpPJ/ICBAHUE KPUCTAUIMUECKUX TeNl. YJenbHas TeIioTa IuiaBlieHus. lMcnapeHne M KOHIEHCaIusl.
[Tornomenue sHEepruM Mpu MUCHAPEHUH KUAKOCTH U BBIICICHUE €€ NMpU KOHAeHcaluu napa. Kumnenwe.
3aBUCHUMOCTh TEMIEpaTyphl KHUIICHHS OT JaBleHUS. YJelnbHas TeIUloTa NapooOpa3oBaHUs W
KOHJleHcanuu. BrnaxHocTh Bo3ayxa. PaGora rasa mpu pacmupenuu. [IpeoOpasoBanus sHEpruu B
TEIUIOBBIX MallnHaxX (mapoBas TypOWHA, MBUTATENh BHYTPEHHErO CrOpaHUs, PEAKTHBHBIA JBUTATEND).



KII/[I TeruoBoii MammHbl. DKOJOTHYECKUE MPOOIIEMBI UCTIONb30BAHUS TEIUIOBBIX MAIIHH.

DNEKTPOMAarHUTHBIE SIBICHUS

OnexTpuzanys (QU3MUECKUX Tell. B3ammoneicTBue 3apsHKeHHBIX Tell. J[Ba poma 3IeKTpUYECKHX
3apsAA0B. [[enMMOCTh JIEKTPUYECKOrO 3apsAta. DIECMEHTAPHBIN dJICKTPUUECKUN 3aps). 3aKOH COXPaHECHUS
aJeKTpUYecKoro 3apsiia. IIpoBoAHMKM, MOIYIPOBOAHUKH U HM30JATOPHI 3JIEKTPUUECTBA. DJIEKTPOCKOII.
DnexkTpuyeckoe Iojie Kak ocoObli Bua MaTepuu. HampsokeHHOCTh aniekTpuyeckoro mnoss. JleicrBue
AJIEKTPUYECKOr0 TIIOJIsI Ha JJIeKTpudeckue 3apsanapl. KonaeHcarop. DHeprus 3JIEKTPUYECKOTO IOJIs
KOHJICHCATOopa.

OneKkTpuueckuil TOK. VICTOYHMKHU AJIEKTPUYECKOr0 TOKA. DJIEKTPUUECKas LENb U €€ COCTAaBHbIE YacCTH.
Hanpasiienue u neficTBus 3iieKTpudeckoro Toka. Hocurenn anekrpuueckux 3apsnoB B Metauiax. Cuna
TOKa. OJIEKTPUYECKOE HAINpSKEHHE. OJEKTPUYECKOE COINPOTUBIEHUE IPOBOAHMKOB. ENMHUIIEI
COIIPOTHBIICHUS.

3aBUCUMOCTh CHUJIBI TOKA OT HampsbkeHus. 3akoH Oma Uil ydacTka LenH. Y IeIbHOE COMPOTUBIICHHE.
Peocrartsl. [locienoBarensHoe coelMHEHNE TPOBOAHUKOB. [lapaiienbsHoe coelMHEHNE IPOBOIHUKOB.

Pabora snexkTpuueckoro moJjs mo nepeMereHuIo dJIEKTPUUECKUX 3apsA0B. MOITHOCT 3JEKTPUUECKOTO
Toka. HarpeBaHue NpOBOJHHUKOB 3IIEKTPUYECKUM TOKOM. 3akoH JDkoyns - JleHma. OnekTpuyeckue
HarpeBaTelbHbIE U OCBETUTEIbHBIE TPHOOPHI. KopoTKOoe 3aMbIKaHUeE.

MaruautHoe nosie. MHAyKIMs MarHUTHOrO nosid. MarautHoe nosie Toka. OneiT Opcrena. MarautHoe
I10JI€ TIOCTOSIHHBIX MarHUTOB. MarnutHoe mnosie 3eMiad. DJEKTPOMarHuT. MarHuTHOe MoJjie KaTyIIKU ¢
ToKOM. IIpumeHeHue syekTpomMarHuToB. JlelicTBME MarHUTHOIO IOJS HAa IPOBOAHHK C TOKOM H
JOBUKYIIYIOCS 3apsbkeHHyro vactuny. Cuna Ammnepa u cuna JlopeHma. DnexkrpoaBurareinb. SIBiaeHue
NIEKTpOMarHuTHOW HHAYKIUs. OnbiTel Papazest.

OnexTpoMarauTHeIe KoJjeOaHus. KomebarenbHblid KOHTYp. OiekTporeHepaTop. llepeMeHHBIH TOK.
Tpancdopmarop. Ilepenaya 3nexkTpuyecKoil SJHEPIUU HAa PacCTOSIHUE. DJIEKTPOMArHUTHBIE BOJHBI U UX
cBoiicTBa. [IpuHIMIBI paguOCBsI3U U TeNeBUACHUS. BiusHuEe 3JIeKTPOMArHUTHBIX M3JIYyY€HUN Ha >KHUBbIE
OpPTraHU3MBI.

CBer — snexkTpoMarHuTHble BojiHA. CKOpocTh cBeTa. VMcTouHMKM cBeTa. 3aKkOH MNPSMOJIMHEWHOTO
pacnpoCcTpaHEHHUE CBETA. 3aKOH OTpakeHUs cBeTa. [1nockoe 3epkano. 3akoH npenomiieHus cseTa. JIMH3bIL.
@DOKycHOE pacCTOSHHE W ONTHYEeCKas cuia JUH3bl. V300pakeHue mnpeamera B 3€pKaje M JIMH3E.
Ontuyeckue nmpubopsl. I'1a3 kak ontudeckas cucrema. /Jucnepcus csera. MHTepdepenys u qudpaxius
CBETA.

KBaHTOBBIE sABIICHUS

Crpoenue aromos. Ilnanerapnas monens atoma. KBaHTOBBIM XapakTep MOTJIOUICHUS U HCIyCKaHUS
cBeTa aromamu. JInHeiuaTele CEKTPBI.

Omertel Pesepdopna.

CocraB aroMHOro sapa. IIpoToH, HEUTPOH M INEKTPOH. 3aKOH DHHINTEHHA O MPONOPLUOHAIBHOCTH
Maccel W dHepruu. Jledekr Macc M dHeprus cBsI3U aTOMHBIX snep. PagmoaktuBHocTh. Ilepuon
nonypacnana. Anbga-uznyuenue. bera-usnydenue. 'amma-uznydenue. SnepHsie peakiuu. McrouHuku
sHeprun ConHIla W 3Be37. SAepHas SHepreThka. OJKOJOTHYECKHE TMpoOJieMbl pPabOThl aTOMHBIX
aneKTpocTaHuui. Jlo3uMerpus. BiusHue paqnoakTUBHBIX U3IYy4EHUN Ha )KUBBIE OPTaHU3MBI.

Ctpoenue u »Botonust Beenennoit

l'eonenTprueckas W TeqUOLEHTpUYECKas CUCTeMbl Mupa. Pu—3uyeckas NpuUpoAa HEOECHBIX Tel
Conueunoii cucteMsbl. [Ipouc—xoxaenne ComHeunor cucteMbl. dusnyeckas npupona CoJiHIIAa U 3BE3I.
Crpoenue Beenennoit. OBomonus Beenennoii. I'unoresa bonpmioro B3peiBa.

[TpumepHBIe TeMBI 1a00PATOPHBIX U MPAKTUYECKUX padboOT

JlaGopatopHble paboThl (HE3aBUCUMO OT TEMaTUYECKON MPUHAICKHOCTH) AETATCS CIEYIOIIe TUIIBL:

[TpoBeneHmne nNpsAMbIX U3MEPEHUM (PU3NUECKUX BETHUUNH

Pacuer no nomyueHHBIM pe3ynbTaTaM MPSIMbBIX U3MEPEHUN 3aBUCUMOI0 OT HUX MapaMeTpa (KOCBEHHbIE
U3MEPCHHUS).

HaGmronenue siBeHui U MOCTAaHOBKA OTBITOB (Ha KAYECTBEHHOM YpPOBHE) IO OOHAPYKEHHUIO (aKTOPOB,
BIIUSIOIUX HA IIPOTCKAHUE AHHBIX SIBJICHUMN.

HccnenoBanue 3aBUCUMOCTH OJTHOM (pU3MUECKON BETMYMHBI OT APYrod ¢ MPEACTABICHUEM PE3yJIbTaTOB



B BU/JIe TpaduKa WK TaOIUIIbL.

[TpoBepka 3amaHHBIX MPEANONOKEHUN (IMpsiMble H3MEpeHHs] (PU3MYECKHX BEIMYMH UM CpaBHEHHE
3aJIaHHBIX COOTHOUIEHUI MEX/1y HUMH).

3HaKOMCTBO C TEXHUYECKMMU yCTPONCTBAMHU U UX KOHCTPYUPOBAHUE.

JIrobass pabGouas mporpamMMa AOJDKHA NpPeAyCMaTpUBaTh BBIIOJHEHHE J1a0OpPaTOPHBIX pPadOT Bcex
YKa3aHHBIX TUIOB. BpIOOp TemaTHku M uncia paboT Ka)xJ0ro TUMa 3aBUCUT OT OCOOCHHOCTEH paboueit
nporpammsel 1 Y MK.

[TpoBeneHmne NpsAMbIX U3MEPEHUH (PU3NUECKUX BETUUNH

H3smepenue pasmepos Tell.

N3mepenne pa3mMepoB MaJIbIX TEJl.

H3mepenue maccel Tena.

H3mepenue oobemMa Tena.

H3mepeHue cuisl.

W3mepenue BpeMeHu mpoiiecca, nepruoaa KojaeOaHuu.

H3mepenne Temrieparypsl.

W3mepenue naBieHus BO3ayXa B OaJlJIOHE MO TOPIITHEM.

W3mepenue cuiibl TOKa U €r0 peryJInpoBaHue.

N3mepeHne HanpsKeHUs..

W3mepenue yrioB najeHus U MpeIoOMIICHHUS.

H3mepenne poKyCcHOT0 pacCTOSHUS JTHH3BL.

W3mepenne paanoakTHBHOTO QOHA.

Pacuer no monyueHHBIM pe3yibTaTaM MPSMbIX U3MEPEHUN 3aBUCHMOTO OT HUX MapaMeTrpa (KOCBEHHbIE
U3MEpEHUs)

N3mepeHune mI0THOCTH BEIlleCTBa TBEPIOTO Tea.

Omnpenenenne KodhHUIUESHTA TPESHUS CKOJBKCHHS.

Omnpenenenne KeCTKOCTU NPY>KUHBI.

OrnpezienieHne BBITATKUBAIONIEH CHITBI, ICHUCTBYIOIIEH HA MOTPYKEHHOE B )KUIKOCTH TEJIO.

OmnpeneneHne MOMEHTA CUJIBL.

H3mepenune ckopocT paBHOMEPHOTO JIBUKCHMUS.

W3mepenue cpeqHen CKOPOCTH JBUKEHHUS.

N3mepenune yckopeHns paBHOYCKOPEHHOTO JIBHYKECHMUS.

Omnpenenenue pabOTHl U MOIITHOCTH.

Omnpenenenne 4acToTsl KoeOaHUM rpy3a Ha IPYKUHE U HUTH.

OmnpeneneHne OTHOCUTENBHOM BIIaXKHOCTH.

Omnpenenenne KOJIMYECTBA TEIIOTHI.

Omnpenenenue yieabHONU TEIUIOEMKOCTH.

N3mepenue paboThl U MOIHOCTH 3JIEKTPUUYECKOTO TOKA.

H3mepenue conpoTuBiIcHUS.

OrnpeneneHne ONTUYECKON CUIIBI JTMH3BI.

HccnenoBanue 3aBUCHMOCTH BBITAIKUBAIONIEH CHIIBI OT 00beMa MOTPYKEHHOW YacTh OT TIOTHOCTH
XKUJKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH M MACCHI TeJA.

HccnenoBanue 3aBUCHMOCTH CHJIBI TPEHHMS OT XapakTepa IOBEPXHOCTH, €€ HE3aBUCUMOCTH OT
IIJIOIA N,

Habmionenue siBeHU U MOCTaHOBKA OIBITOB (Ha KAUECTBEHHOM YPOBHE) MO OOHApyKEeHUIO (haKTOpOB,
BIIMSOIINX HA MTPOTEKAHUE JAHHBIX SIBICHUN

Habmronenue 3aBUcHMOCTH Mepro/ia KoJeOaHuii rpy3a Ha HUTU OT JUTMHBI U HE3aBUCHUMOCTH OT MacChI.

Habmronenune 3aBucuMocTH nepuoja Kojiedanuii rpy3a Ha Mpy>KUHE OT MacChl U )KECTKOCTH.

HabmioneHne 3aBUCMMOCTH JaBlIeHHs ra3a OT 00beMa U TEMIIEPaTyphl.

HabmroieHue 3aBUCMMOCTH TEMIIEPATyphl OCTHIBAIOIIEH BOJIBI OT BPEMEHHU.

UccnenoBanue siBfieHUs B3aUMOJEHCTBUS KaTYIIKH C TOKOM U MarHuTa.

HccnenoBanue siBICHUS 2JIEKTPOMATHUTHON MHAYKIUH.

HaGmroienue sSBJICHUS OTPpaXEHUS U MPEIOMIICHUS CBETA.



B

Habmionenue siBieHus TUCTIEPCHH.

OOHapyXeHne 3aBUCUMOCTH COTIPOTHBIICHHS IIPOBOIHHUKA OT €0 apaMeTPOB U BELIECTBA.
HccnenoBanue 3aBUCHMOCTH Beca Tella B )KUAKOCTH OT 00beMa MOrpyKEHHON YacTH.

HccnenoBanne 3aBUCUMOCTH OHOW (PU3UUECKON BETMUUHBI OT JIPYroi C MPEJICTaBICHUEM PE3yJIbTaToOB
BUjie rpaduKa WM TaOJIUIIBL.

HccnenoBanue 3aBUCHMOCTH Macchl OT 00beMa.

HccnenoBanue 3aBHCHMOCTH TYTH OT BPEMEHH INPU PAaBHOYCKOPEHHOM JIBWKCHMH 0€3 HayallbHOU

CKOpPOCTH.

HccnenoBanue 3aBUCUMOCTH CKOPOCTH OT BPEMEHHU U IIyTU IIPU PAaBHOYCKOPEHHOM JIBUYKEHUH.
HccnenoBanue 3aBUCMMOCTH CHJIBI TPEHUS OT CHJIBI IaBICHUS.

HccnenoBanue 3aBUCUMOCTH J1e(OpMAIIUU TPY>KUHBI OT CHJIBL.

HccnenoBanue 3aBUCUMOCTH NTEPUOAA KOJIEOAHUH Ipy3a HA HUTH OT JUIUHBIL.

HccnenoBanue 3aBUCUMOCTH MEPHOAA KOJIeOaHUH Tpy3a Ha MPYKUHE OT KECTKOCTH M MAcCCHI.
HccnenoBanne 3aBUCMMOCTH CHIIBI TOKA Yepe3 IPOBOAHUK OT HAIPSKEHUS.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA YEPE3 JIAMIIOUKY OT HAIpSKEHUSI.

HccnenoBanue 3aBUCMMOCTH yIJIa IIPEJIOMIIEHUS OT yria MaJeHUsl.

[IpoBepka 3amaHHBIX NPEANOJIOKEHUN (IPsAMbIE H3MEpPEHUS (PU3NYECKUX BEIMYUH U CpaBHEHUE

3aJaHHBbIX COOTHOIICHUM MCKIY HI/IMI/I) HpOBepKa T'HUIIOTE3

[IpoBepka rumoTe3sl O TMHEWHOMN 3aBUCUMOCTH JTUHBI CTOJIOMKA KHJIKOCTH B TPYOKE OT TEMIIEPATYPHI.
IIpoBepka rumoTe3sl O MPSIMOM NPONOPLMOHAIBHOCTH CKOPOCTH IIPH PABHOYCKOPEHHOM JIBUKEHUHU

IIPOMICHHOMY ITyTH.

HpOBepKa TFUIIOTE3bI: TIPpHU IMOCJIICAOBATCIIBHO BKIKOUYCHHBIX JIAMIIOYKH W IIPOBOJHHUKA WK [IBYX

IMPOBOAHMKOB HAIIPAKCHHA CKIAAbIBATh HEJIb3 (MO)KHO).

[TpoBepka npaBuIIa CI0KEHUSI TOKOB Ha JIBYX MapajlIeIbHO BKIIFOUCHHBIX PE3UCTOPOB.
3HAKOMCTBO C TEXHUYECKUMHU YCTPOMCTBAMHU U UX KOHCTPYHUPOBAaHUE
KoHcTpynpoBaHue HaKJIOHHOM IJIOCKOCTH ¢ 3a/laHHbIM 3HaueHueM KII/1.
KonctpynpoBanue apeomMeTpa 1 UCTIBITAHNE €TO PaOOTHI.

COopKa 7eKTpUYECKOi LIeNu U U3MEPEHUE CUJIbI TOKA B €€ PA3IUYHBIX YYaCTKaX.
COopka 371eKTpOMarHuTa U UCTbITAaHUE €ro ACUCTBHUS.

N3yueHne 351eKTpUYecKoro ABUraTessi MOCTOSHHOTO TOKA (Ha MOJIEINN).
KoHcTpynpoBaHue 351eKTpoaBUraTess.

KoHcTpynpoBaHue MoJiesiu TeJaecKora.

KonctpynpoBaHue MoJieNu JIOAKH € 33JaHHON TPY30I10TbEMHOCTHIO.

OreHka CBOET0 3peHuUs U OJ00P OYKOB.

KonctpynpoBanue mpocreiinero reaeparopa.

N3yueHue cBOCTB N300pa’keHMsI B TMH3AX.

TemaTuuyeckoe nuiaHnpoBaHue 7 Kjiacce

Ne | Tema Koun-Bo
4acoB

1 | Beenenue - 4

2 | llepBoHavanbHBIC CBEJCHHS O CTPOSHUH BEIECTBA 6

3 Bzaumopeiictue e 21

4 | JlaBiaeHue TBEPIBIX TEJ, JKUIAKOCTEH U ra30B 23

5 | Pabora u MmomHOCTH. JHEprUs 13




8 kiacce

n/n

Tema

TenjioBble siBJeHust (22 1)

TennoBoe nuxeHue. Temneparypa. BHyTpennsis sneprus

CniocoObl U3MEHEHUSI BHYTPEHHEH SHEPrUU

Buas! Tenonepenaun. TennonpoBogHOCTb

N3nyyenue

KomndecTBO TEIIIOTHI. EI[I/IHI/IHI)I KOJIM4YECTBA TCIIJIOTHI.

YIIGJ'IBHaH TCIIIIOCMKOCTD

Pacuer xonuuecTBa TCILJIIOTHI, H606XOI[I/IMOFO A Harp€BaHus TCJia WKW BbIACIIICMOI'O UM IIPpHU OXJIAXKICHU

JlabopaTopnasi pabora Ne 1 «CpaBHeHHE KOJIMYECTB TEIJIOTHI IPU CMEIIMBAHUN BO/IbI Pa3HOM TeMIlepaT

© @O N g~ Wi

JlaGopaTopHnasi pa6ora Ne 2 «M3mepeHune yaenbHON TETUIOEMKOCTH TBEPIOTO TEIay.

-
o

3Hepr W TOILIMBA. Y JIeabHAs TEIIoTa CropaHu:a

-
=

3aKoH COXpPAaHCHHA U IIPCBpPAIICHUA SHCPIrUU B MCXAaHHUYCCKUX U TCIJIOBBIX ITPOLECCaxX

-
o

KonTpoasnas padora Nel 1o teme «TennoBbie BICHUS

-
w

ArperaTHHe COCTOSAHHA BCUICCTBA IInaBnenue u OTBCPACBAHUC.

-
B

['paduk nnaBieHus U OTBEPACBAHMS KPUCTAUIMYECKUX TeJ. Y IeJIbHAs TEIIOTA MJIaBICHHUS.

-
o1

Pemenue 3amad 1o teme «HarpeBaHne Ten. IlnmaBnenue u KpUCTAJLIN3alsD). KpaTKOBpeMeHHaﬂ KOHTPO
HarpeBaHHe U IIJ1IaBJICHHUEC TCII»

16.

I/IcnapeHHe. HacpimeHHbIM 1 HEHACKHIIIECHHBIN rnap. KOHI[CHC&I_II/ISI. Ilornomenue OHEPTIHUHU IIPU UCIIAPpCHUN
BBIZICJICHUHU €€ ITPU KOHACHCAIIUU I1apa

17.

Kunenue VY nenbHas Temiota mapooOpa3oBaHus U KOHACHCAITUN

18.

Pemenue 3amau Ha pacueT yAeIbHON TEMJIOTH TapOo0Opa30BaHusl, KOJMYECTBA TEIUIOTHI, OTJAAHHOTO (ITOTY
KOHJIeHcaluu (mapooOpa3oBaHuM).

19.

Brnaxxnocts Bo3ayxa. CriocoOsl onpe/iesieHrs BIaXXHOCTH Bo3ayxa. JlaGoparopuas padora Ne 3 «3mep
BO3J1yXa»

20.

Pabota raza u mapa npu pacuipeHuu. J[Burarenb BHyTpEHHETO CrOpaHus

21.

[TapoBas Typ6una. KII/] TennoBoro nurarens

22.

KonTposbHnas padora Ne 2 o Teme «ArperaTHble COCTOSIHHSI BEILIECTBAY

JyiekTpUYecKHe siBJIeHUu (28 1)

23.

SHCKTpI/IBaI_[I/ISI TCJI IIPpHU COMTPUKOCHOBCHUH. BzauMogeiictBue 3apAKCHHBIX TCJI

24,

DJIEKTPOCKOIL. DIEKTPUUECKOE MO0JIE

25.

JlenuMocCThb 3JeKTpUUECcKOro 3apsiaa. DiekTpoH. CTpoeHue aroma)

26.

OOBbsICHEHHE AIIEKTPUUYECKUX SBJICHUI

27.

HpOBO,Z[HI/IKI/I, MOJIYITPOBOAHUKHU U HCIIPOBOJHUKU 3JICKTPHUICCTBA

28.

OnexTpuueckuil ToK. MlcTouHnKM 21eKTpuueckoro Toka . KparkoBpeMeHHasi KOHTPOJIbHAasi padoTa 10 1
ten. CTpoeHne aToMa»

29.

BHeKTpI/I‘IeCKaH Oenp U1 €€ COCTaBHBIC YaCTH.

30.

DJIEKTPUYECKUI TOK B MeTaJIax. J{elCcTBUS 3IIEKTpUYECKOro Toka. HampapiieHne 231eKTpUYecKoro Toka

31.

Cuia TOKa. EI[I/IHI/II_U:I CHJIbI TOKaA

32.

Awmmnepmetp. 3mepenue cuibl Toka. (§ 38). Jlaboparopuas padora Ne 4 «COopKa AJIEKTPUYECKON TSN
TOKA B €€ pa3IMYHBIX y4acTKax»




33.| DnekTpuueckoe HamnpspKeHue. EquHNLBI HanpsKeHus

34.| BonsT™metp, M3Mepenue HanpspkeHs. 3aBUCUMOCTD CHITBI TOKA OT HANpsHKEHUS

35.| DieKkTprUeCcKoe CONMPOTURIICHUE MTPOBOAHUKOB. Equnuiiel conpotusiieHus (§ 43). JlaGoparopHasi padors:
HANPSDKEHUS Ha Pa3NIMYHBIX YUaCTKaX dJEKTPUUECKOHN IS

36.| 3akon Oma 1151 yyacTka 1enu

37.| Pacyer conmpoTHBIICHUS TPOBOAHKUKA. Y IEIIBHOE COMTPOTUBIICHHE

38.| Ilpumepsl Ha pacueT COMPOTUBIICHHUS TPOBOIHUKA, CHJIBI TOKA U HANPSIKECHUS

39.| Peocrarsl. JIaGopaTopHas padora Ne 6 «PerynupoBaHue CHIIbI TOKa PEOCTATOM

40.| JIa6opaTopHasi padora Ne 7«lI3MepeHne cCOnpoTUBIICHUS MPOBOJIHHUKA IIPH MIOMOIIM aMIIEPMETPa U BOJIb

41.| IlocnenoBarenbHOE COEAMHEHNE TPOBOHUKOB

42.| IapannensHOe COeAMHEHUE TPOBOTHUKOB

43.| Pemenue 3a1a4 o teme CoelMHEHUE TPOBOIHUKOB. 3akoH Oma.

44.| KonutpoabHasi padora Ne 3 o teme «Quekrpuueckuit Tok. Hanpspkenne. Conpotusienue CoeuHeHUE T

45.| PaboTa 1 MOIITHOCTB JEKTPUUCCKOTO TOKA

46.| Equauisl paboThl 2JIEKTPHUECKOT0 TOKa, IPUMEHsIeMbIe Ha MpakTuke. Jlaboparopuas padora Ne 8 «3m
paboThI TOKA B SJIEKTPUUECKOI TaMIIe»

47.| HarpeBanue mpoBOJHUKOB 3JIEKTPUUECKUM TOKOM. 3akoH Jxoyns—Jlenna

48.| Konnencarop

49.| Jlamna HakanuMBaHUA. DJIEKTPUUECKUE HarpeBaTelbHble MpuOopsl. KOpoTKoe 3aMbIkaHUe TPEIOXPAaHUTEY

50.| KonrpouabsHas padora Ne 4 o reme «Pabdora. Momurnocts. 3akon [xoyns—IJlenna. Kongencarop»

JJIeKTPOMarHUTHbIE siBJeHHs (5 1)

51.| MarautHoe nosne. MarauTHoe 1oJie IpsiIMOro Toka. MarHUTHbIE IMHUU

52.| MarauTHOE 1MoJjie KaTyIIKu ¢ TOKOM. DJIEKTPOMAarHUTHI ¥ X puMeHenune JlabopatopHas padora Ne 9 «C6
AIIEKTPOMArHUTA U UCIIBITAHUE €ro JAeHCTBHs. V3yueHne aIeKTpHIeCcKOro ABUTaTels IIOCTOSHHOTO TOKa (E

53.| IlocTosiHHBIE MarHUTHI. MarHuTHOE 110JI€ TOCTOSSHHBIX MarHUTOB. MarHuTHoe nose 3emin

54.| JleficTBMe MarHUTHOT'O 1OJIS HA TPOBOIHUK C TOKOM. DJIEKTPUUECKUI IBUTATENb

55.| Ypok 06001meHns 1o teme «IeKTPOMarHUTHbIE SIBICHUS

CaetoBble siBjeHus (13 u)

56.| Ucrounuku cera. PactipocTpanenue csera

57.| BunuMoe ABMKEHUE CBETHUI

58.| OtpakeHue cBeTa. 3aKOH OTPAKEHUS CBETa

59.| ITockoe 3epkaio

60. | IIpenomiienne cBeta. 3aKOH MPEITOMIICHUS CBETa

61.| JIuaszel. OnTHYECKast CUjla TUH3bI

62.| N300paxxeHus, 1aBaeMble JINH30M

63.| JladopaTopHasi padora Ne 10 «[Tonydyenue n300pakeHui MpU MOMOIIH JTHH3BI)

64.| Pemenue 3agad. [ToctpoeHne n300paxeHNH, MOTyYSHHBIX C TIOMOIIBIO JTUH3

65.| I'ma3 u 3penne

66.| KonrpousHas padora Ne 5 o teme «Iloctpoenne n3o0pakeHUiA JaBaeMbIX JTHH30M»

67.| IloBTOpeHME MPOiiIeHHOrO MaTepuaia

68.| IIpomexyTouyHas aTTecTaIus

9 kjaacc



Tema

3aKoHbI JBHKEHUSI M B3auMoaecTBUsA Tea (23 4.)

MarepuanpHas Touka. Cuctema oTcuera

[lepememnienue

Onpez[eneHI/Ie KOOpAWHAThI ABHXKYIICTOCA TEIa

ITepemenienue npu NpAMOJIUHENHOM U PABHOMEPHOM JIBUKEHUU

[IpssMonMHENHOE PAaBHOYCKOPEHHOE JBUKEHUE. Y CKOPEHUE

CxopocThb MPSMOIUHENHOTr0 paBHOYCKOpeHHOTro nBrxkeHus. ['paduk ckopoctu

[Tepemenienne npu NpSMOJIUMHEHHOM PAaBHOYCKOPEHHOM JABHXKEHUU

Rl R R R R R

XN AN

[lepemenienue Tea npu NpSIMOIMHEHHOM PaBHOYCKOPEHHOM ABM)KEHUU 0e3 HaualbHOU
CKOPOCTH

Jladoparopnasi padora Ne 1 «lccienoBanrie paBHOYCKOPEHHOTO JABMKEHUS O0€3
Ha4aJIbHOU CKOPOCTH

10

OTHOCHUTENHLHOCTD JABUXKCHUA

13

Nuepunansasie cucremsl otcuera. [lepoiil 3akoH HeroToHa

12

Bropoii 3akon HetoToHa

13

Tpernii 3akoH HeroToHa

14

CB00OOHOE ITaZIEHNE TET

Rl R PP~

15

JIBukeHue Tena, OpoIIeHHOT0 BepTUKaIbHO BBepX. HeBecomocTs . JIaGopaTopHas
padora Ne 2 «M3mepeHne yCKOpeHusi CBOOOIHOTO MaCHUS»

16

3aKoH BCCMHPHOI'O TATI'OTCHUSA

17

YckopeHue cBOOOIHOTO MajieHus Ha 3emiie U IpyruX HeOecHbIX Teaax

18

[IpsAMO 1 KpUBOJMHEWHOE IBUKEHUE. [[BHKEHNE TeJa 10 OKPYKHOCTH € MOCTOSHHOM 10
MOJYJIO CKOPOCTBIO

19

Pemienue 3a7a4 no KHHEMAaTHKE Ha PaBHOYCKOPEHHOC U PaBHOMCEPHOC IBHUKCHUC,
3aKOHBI HLIOTOHa, ABUIKCHUC 11O OKPYKHOCTH C IIOCTOSTHHOM I10 MOAYJIHO CKOPOCTBIO

20

I/IMHYJ'IBC Tena. 3akoH COXPAHCHUS UMITYJIbCa

2]

PeaxktuBHoe nBuxenue. PakeTsl

22

BrIBOJ 3aK0HA COXpaHEHUSI MEXaHUYECKON YHEPTUU

23

Kontpoabnas padora Nel no teme «3akoHbl JIBUKEHUS U B3aUMOACHCTBUS TE»

N

Mexann4yeckue Koj1e0aHusi M BOJIHBI. 3BYK (12 4.)

24

Konebarensroe nuxenue. CBoOOIHBIE KOJIEOAHUS

25

Benunuunnel, xapaktepusytonie KonebarenbHoe ABHKEHHE

[EY

26

Jladoparopnasi padora Ne 3 «lccienoBanre 3aBUCUMOCTH MTEPHUOIA U YACTOTHI
CBO60}1HBIX Koae0aHui MasiTHUKA OT JJIMHBI €0 HUTHN)

[EY

21

3aTYXaIOIJ_II/IC KoJIeOaHMsI. BLIHY)KIICHHBIC KoJIeOaHMS

28

Pesonanc

29

Pacnipoctpanenne konebanuii B cpeze. BomHbl

30

Jnuna BosHBI. CKOPOCTH pacpOCTPAHEHUsI BOJIH

3]

HcTounuku 3Byka. 3ByKOBbBIE KOJIEOaHUS

37

BricoTa, TeMOp ¥ rpOMKOCTB 3ByKa

33

PacripoctpaneHnue 3Byka. 3ByKOBbBIE BOJIHBI

34

KoutpoabHas padora Ne 2 o Teme «MexaHHUECKUE KOIeOaHMs M BOJHBI. 3BYK)

35

OtpaxkeHue 3ByKa. 3BYKOBOUM pe30HAHC

N I R




JuiekTpoMarHutHoe moJie (16 4.)

36

MaruurtHoe noJe

317

HanpaBﬂeHHe TOKa W HAITPABJICHUC JIMHUI €r0 MarHUTHOTO I10JIS

38

OO6Hapy>xeHre MarHUTHOTO TOJIS 110 €ro JISHCTBUIO Ha dIIEKTpUYeckuii Tok. [IpaBuio
JIEBOM pyKH

-

39

NHnykiys MarHuTHOTO 10J1si. MarHUTHBIN OTOK

40

SIBiIeHUE AIEKTPOMATHUTHON UHIYKLIIMU

41

JlabopaTopnasi paGora Ne 4 «/3y4yeHue ABI€HUS JIEKTPOMATHUTHOW MHAYKLIUN

42

Hanpasnenue nunaykimonHoro toka. [Ipasuio Jlenua

43

SIBneHre caMOMHIYKITUN

44

[MonyueHue u nepeava IEPEMEHHOTO IEKTPUIECKOro Toka. Tpanchopmarop

45

DNEeKTPOMarHUTHOE MOoJje. DJIEKTPOMArHUTHBIE BOJIHBI

46

KonebarenbHblit KOHTYp. [lodydeHne 3JeKTpOMarHUTHRIX KOJIeOaHuit

47

HpI/IHI_II/IHH PaaruoOCBA3U U TCICBUACHUA

48

SHGKTpOMaFHI/ITHaH npupoaa CBETa

A R I

49

IIpenomnenue ceera. PU3NMUECKUI CMBICI ITOKa3aTels npenoMiieHus. lucnepcus ceera.
[{BeTa Ten

[

50

Tuns! ontuyeckux crnekrpos. JlabopaTopHas padora Ne 5 «Habnroaenue crionHoro u
JIMHENYaToro CreKTPOB UCITYCKaHUS»

5]

Ilornomenue u HCITYCKAHUC CBECTA aTOMAMHU. HponcxoxcneHHe JIMHEHYAThIX CIICKTPOB

Crtpoenue atoma u aToMHOro sigpa (11 4.)

52

PapnoaktuBHOCTE. MOgEIH aTOMOB

53

Pajll/IoaKTI/IBHI)Ie IpeBpaliCHUA aTOMHBIX SAJCP

[

4

DKCIepuMeHTaIbHbIE METOIBI HCCIieJoBaHus YacTull. JIabopaTopHas pa6ora Ne 6
«M3MepeHne eCTECTBEHHOTO PaTUaIllHOHHOTO (JOHA JO3UMETPOM

55

OTkpeITHE IPOTOHA U HEUTPOHA

56

CocraB aToMHOrO siipa. SlnepHble CUIIbI

51

OHneprus cBsa3u. [ledexrt macc

PRk -

58

Henenwue saep ypana. Llennas peakius Jlaboparopuasi padora Ne 7 «3yuenue
JEJIeHUs pa aToMa ypaHa 1o (ororpaduu TpeKoB»

[

59

SAnepusiii peaktop. [IpeoOpa3oBanne BHyTpeHHEN SHEPTUU aTOMHBIX SIEp B
AIIEKTPUYECKYIO SHEPTUI0. ATOMHAs SHEPreTUKa

60

buonoruueckoe neficTBue paguaniu. 3aKoH paMoakTUBHOTO pacraja

6]

TepmosinepHas peakuus. Konrpoasnas padora Ne 3 no reme «CtpoeHue atoma u
aTOMHOTO siipa. Vcronb3oBaHue SHEPTUU aTOMHBIX SIZIEp»

67

62/11. Pemenue 3anau. JJabopaTtopnas padora Ne 8 «Ouenka neproja mnoixypacrnaja
HaXOJALIMXCS B BO3yXe MPOAYKTOB pacrajia rasa pajaoHa». Jlabopatopnas padora Ne 9
«V3ydyeHune TpeKoB 3apsKEHHBIX YAaCTHIL IO TOTOBBIM (hoTorpadusiM» (BBITOTHIETCS
JioMa)

Ctpoenue u 3Boaw0nuA Beesiennoii (5 yac)

63

Cocras, cTpoeHue 1 npoucxoxaceHue CoIHEUHOU CHCTEMBI

64

Bonpime tena ColHEYHOW CUCTEMBI

65

Maisie teta ConmHEUHON CUCTEMBL

66

Crpoenue, nznyduenue u 3Bosronns CoiaHLa U 3Be3]

I




67

Crpoenue u 3Bomonust Beenennoit 1

68

[IpomexxyTouHas arrecrauus 1

Kpurepun 1 HOpMbI OLIEHKH 3HAHUNA M YMEHMH y4alIUXCs

OcHOBHbIMM (popMaMM TeKylIero KOHTPOJIsl YCBOCHUS 3HAHUM SIBIIAIOTCSA YCTHBIN WITN
MUCbMEHHBIN onpockl. [leproauyeckue 3HaHUS U YMEHHUS 110 TPOMICHHBIM TEMaM MPOBEPSIIOTCS
MMCbMEHHBIMU KOHTPOJIbHBIMU, TECTOBBIMU 33JJaHUSIMU, TAOOPATOPHBIMU pabOTaMHU.

Ilo oxoHYaHMU ro/Ia B KAXKIOM KJacce NPOBOAUTCS MPOMEKYTOUYHAS UTOTOBAasl ATTECTALIUSA B
¢opme Tecra.

Kpurepuu u oieHKH IIpU TECTUPOBAHUH.

HpI/I TECTUPOBAHHNU BCC OTBCThHI 6epch;1 3a 100% , Toraa Oooc€HKa BBICTABJIACTCA B COOTBETCTBUU C

TaOIUIIEH:
BrinmonHeHHEBIX 3amaHuii , % OtMmeTKa
90-100 OTJINYHO
Ot 70 o 89 XOPOIIIO
Ot 50 no 69 yJIOBJIETBOPUTEIHHO
Menee 50 HEY/I0OBJIETBOPUTEIHHO

[Tpu KOMIIBIOTEPHOM TECTHPOBAHUHU PE3YJILTAT MOXKET OBITh B BUJIE % MPAaBUIBHO BBITOIHCHHOM
pabOThI UITH OTMETKH.

OHeHKa OTBCTOB YUHAIIUXCA

Onenka «5» CTaBUTbCA B TOM Cllydae, €CIM YYalllUHCsA ITOKa3bIBAE€T BEPHOE IIOHUMaHUE
($u3M4ecKoil CyITHOCTH paccMaTpUBaeMbIX SIBICHUH W 3aKOHOMEPHOCTEH, 3aKOHOB U TEOpUH, a
TaK K€ MpaBWIbHOE omnpejeseHue (U3NUYECKUX BEIMYUH, UX €IUHUI] U CIOCOOO0B HM3MEpPEHUS:
MIPABUIIBHO BBIMOJIHAET YEPTEXKH, CXeMbl U TpaUKH; CTPOUT OTBET MO COOCTBEHHOMY ILIaHY,
COIIPOBOXkAAET paccka3z COOCTBEHHBIMH NMPUMEPAMHU, YMEET NPUMEHSTh 3HAHUS B HOBOI CUTYyalllH
IIPY BBINOJIHEHUH NPAKTUYECKUX 33JJaHUI; MOXKET YCTAaHOBUTH CBSI3b MEX]y U3y4aeMbIM U paHee
M3Y4YEHHBIM MaTepUalioM IO Kypcy (pHU3UKH, a TakKe ¢ MaTepHUajoM, YCBOCHHBIM MPU U3Y4YE€HUU
IPYTHUX TIPEIMETOB.

Onenka «4» CTaBUTHCS, €CIIM OTBET YUEHUKA YJOBJIETBOPSIET OCHOBHBIM TPEOOBAHUSM Ha OLIEHKY
5, HO 1aH 6€3 UCIOIB30BaHMs COOCTBEHHOTO IJIaHa, HOBBIX IPUMEPOB, 0€3 MPUMEHEHHs 3HaHUI B
HOBOW cHUTYyalluH, 6€3 MCIOJb30BaHUs CBSI3€H C paHee M3yYEHHbIM MaTepuajoM M MaTepualoM,
YCBOCHHBIM TIPU M3YYEHHUH JAp. MPEAMETOB: €CIH yJalluiicsl JOMYCTHJ OJHY OIIMOKY WM He
0osee ABYX HEIOUETOB MU MOXKET MX HCIPABUTh CAMOCTOATEIBHO WJIM C HEOOJBIIONW MOMOIIBIO
YUUTEISL.

OneHka «3» CTaBUTHCS, €CIAM YydYalllMHCs MPaBWIbHO MMOHMMAeT (U3MUECKYIO0 CYIIHOCTb
paccMaTpUBaeMbIX SIBICHUH M 3aKOHOMEPHOCTEH, HO B OTBETE€ MMEIOTCS OTAEIbHBbIE MPOOEsbl B
YCBOGHHMH BOIPOCOB Kypca (M3HMKH, HE MPEMSITCTBYIONIME JajbHEHIIEMy YCBOEHHIO BOIPOCOB
IIPOrpaMMHOT0 MaTepuaia: yMeeT IPUMEHTh MOJIyYEHHbIE 3HAHUS NIPU PEILIEHUH IPOCTBIX 3a7a4
C HCHOJb30BAaHUEM TOTOBBIX (OpPMYJ, HO 3aTpyIHSAETCS MpH pEeHIeHHH 3a]ad, TpeOyoIuX
npeoOpa3oBaHus HEKOTOPBIX (GopMyn, AOMycTHS HE Oojee OMHON TpyOOW OMMOKH U ABYX
HeZOo4YETOB, He Oojee OIHOM Tpyboil M OofHOW HerpyOoW ommOku, He Oonee 2-3 HerpyObIX
olMOO0K, OHOM HerpyOoi omHrOKH U TPEX HENOUYETOB; JOMYCTHI 4-5 HEAOUETOB.

OneHka «2» CTaBUTCA, €CIM y4alluiics HE OBJIAJE] OCHOBHBIMU 3HAHUSIMU U YMEHHUSIMHU B
COOTBETCTBUHM C TPEOOBaHMSIMU MPOTPAMMBI U JIOMYCTUJ OOJbIEe OHMIMOOK W HEJO0YETOB YeM
HEO0XOANMO ISl OLIEHKHU «3».

OreHKa KOHTPOJIBHBIX paboT




~N

e OrteHka «5» cTaBUTCA 32 pabOTy, BBIMOJIHEHHYIO MOJHOCTHIO 0€3 OMMOOK U
HEJI0YETOB.

e OrueHka «4» craBUTCS 32 pabOTy BBINOJIHEHHYIO MOJTHOCTHIO, HO IIPU HAJMYUM B Hel He Ooiee
OJTHO¥ Tpy0O0#i M 0JJHOM HETPyOO OMMOKK U OJTHOTO HEelouéTa, HEe OoJiee TPEX HEOUETOB.

e Ormenka «3» cTaBUTCS, €CJIM YUCHHUK IIPABUIIHLHO BBIITOJTHWII HE MeHee 2/3 Bceit
paboThl WK JomycTUN He Oojiee OAHOW TpyOoil OMMOKKM M JBYX HEIOYETOB, HE Ooliee OTHOU
rpyooii OmMOKKM W OJHOW Herpyood ommOKu, He Ooyiee Tpex HErpyObIX OIMMOOK, OHOM
Herpyooi OmMOKM W Tpex HeAOo4ETOB, MpU Hamuuuud 4 - 5 HeIOuETOB.

o OreHKa «2» CTaBUTCSA, €CJIM YUCIIO OUTMOOK U HE0UYETOB MPEBBICHIIO HOPMY AJIS
OLIEHKH 3 WJIM MPABUIIBHO BBIMIOJIHEHO MeHee 2/3 Bcel paboThI.

Orenka 1abopaTOpHBIX PadoT

e Ormenka «5» CTaBUTCS, €CIU YYAIUICS BBIMOJIHSAET padOTy B MOJHOM O0BEME C COOJIIOJICHHEM
HE0OXOIMMOM TMOCIeI0BaTeIbHOCTH TMPOBEACHUS OIBITOB U HM3MEPEHUH; CaMOCTOSITENBHO U
panroHaIbHO MOHTHPYET HE0OXOoIuMoe 00OpyIOBaHME; BCE OIBITHI MPOBOJUT B YCIOBUSAX U
peXnMax, OO0ECHEYMBAIOIINX MONyYEeHUE NPAaBUIBHBIX PE3yIbTAaTOB M BBIBOJOB; COOJIOAAET
TpeOOBaHMUs MpaBHJ OE30MACHOCTH TPYy/Ja; B OTYETE MPABMIIBHO M AKKypaTHO BBITIOJHSET BCE
3anucy, TaOJNULbI, PUCYHKH, YepTEXH, TpaduKy, BHIYMCICHUS; MPABUIHHO BBIMOJIHSAET aHAIHU3
IIOIPEIIHOCTEM.

e OreHka «4» CTaBUTCS, €CJIM BBIOJIHCHBI TPEOOBAHHS K OICHKE «5», HO OBLIO JOMYIICHO JBa -
TpH HeJloueTa, He 0oJiee OAHON HErpyOoil OMMOKH U OTHOTO HETOUETA.

e OrmeHka «3» craBuTCs, eciau paboTa BBITIOJHEHA HE IOJHOCTHIO, HO OOBEM BBITIOJHECHHOM
YacTM TaKOB, T[O3BOJIIET MOJYYWUTh TPABWIbHBIE PE3YJIbTAThl U BBIBOJBI: €CIH B XOJE
MIPOBEACHUS OTBITA U U3MEPEHUN ObUIN JOMYIIEHBI OIITHOKH.

o OreHka «2» cTaBuTCa, e€ciu paboTa BBIOJHEHA HE TMONHOCTBIO U O00BEM BBINOJTHEHHOM
4acTH paboThl HE TIO3BOJISIET CJelaTh MPABWIBHBIX BBIBOJOB: €CIH OIBITHI, W3MEPEHHUS,
BBIYHCIICHH S, HAOIIOICHUS TPOU3BOIMIINCH HEMTPABUIIBHO.

e Bo Bcex caydasx OIIEHKa CHI)KAeTCs, €CIM YYEeHHK He coOmoman TpeOoBaHUs MpaBUII
0€30MMacHOCTH Tpy/a.

IlepeyeHb OLIUOOK.

I. I'pyOble ommoKm.
Hesnanue omnpeneneHnii OCHOBHBIX TOHSTHM, 3aKOHOB, MPaBUJI, TOJOXKEHUW Teopuu, (GOpMyII,
OOIIETPUHATHIX CUMBOJIOB, 0003HaYEHUS (PU3NYECKUX BETUYHH, €AMHUILY U3MEPEHUSL.

. HGYMeHI/Ie BBIJCTIATH B OTBETEC I'JTaBHOC.
. HCYMGHI/IG NPUMCHATH 3HAHUA IJId PCIICHUA 3a1a4 U 00BSICHEHUS (I)I/I3I/I‘-ICCKI/IX SIBHCHHf/'I; HCIIPABUJIIBHO

chopMyTUpOBaHHBIE BOIPOCHI, 3aJaHUsl WJIM HEBEPHBIE OOBSICHEHUS XOJa WX DPEIICHUs, HEe3HAHHE
MPUEMOB pEIICHUsI 3a7ad, AHAJOTUYHBIX paHee PEIICHHBIM B Kiacce; OIMMOKH, MOKa3bIBAIOIINE
HEMPABUJILHOE MOHUMAaHUE YCIOBUS 3aJa4 WM HENPABUIBHOE UCTOJIKOBAHUE PELICHUS.

. Heymenue uutaTh ¥ CTPOUTH TpapUKH U IPUHIUITHAATBHbBIE CXEMBI
. Heymenune moaroroButs k paboTe yCTaHOBKY WM JIAOOpaTOpHOE O0OpPYNOBaHHE, IPOBECTU OIBIT,

HCO6XO,[[I/IMBIC PaCUCThI UJIN UCIIOJIB30BATh IMOJTYYCHHBIC TAHHBIC JJIs1 BBIBOJOB.

. HebpexHoe oTHOIIEHHE K 1a00paTOpHOMY O0OpPYIOBAHUIO U U3MEPUTEIBHBIM TPHOOpaM.
. Heymenue onpenenuts Noka3aHusi H3MEPUTENBLHOTO IpUOOpa.
. Hapymenne TpeboBanuii mpaBuir 6€301macHOTo Tpyia MPH BHIITOJHEHUH SKCIIEPHMEHTA.

1. HerpyOble omuoku.



1.Herounoctu ¢GopMyTUpOBOK, OIpENeiICHH, 3aKOHOB, TEOPHiA, BBI3BAaHHBIX HETMOJHOTON OTBETa

OCHOBHBIX IIPHU3HAKOB OIPCACIACMOIO ITOHATHA. OHII/I6KI/I, BBI3BAHHBIC HCCO6J’II-OI[CHI/ICM YCJ'IOBI/Iﬁ
IMPOBCACHUA OIIbITA UJIHU H3M€p€HHI71.

2.0mubKu B YCIOBHBIX 0003HAUEHUSAX HA MPUHIMIHAIBHBIX CXe€MaX, HETOYHOCTH YepTexeil, rpadukoB,

CXECM.

3.ITponyck win HETOYHOE HaNMCaHUE HAUMEHOBAHUM eMHUL (PU3UUECKUX BEIUYHH.
4.HepanuoHanbHbIH BEIOOp X0/1a PEIICHUSI.

w

I11. HegoueTsl.

. HepaHI/IOHaJ'II)HI)Ie 3aI1nucu IIpu BBIYHCJICHUAX, HEpallOHAJILHBIC IIPUEMBL BBIqHCHeHHﬁ,

npeoOpa3oBaHuil U pelIeHNs 3a/au.

. Apudmernueckrue OMMOKA B BBIYUCICHUSX, €CIM ATHU OMMUOKUA IpyOO HE HMCKa)XaroT pealbHOCTh

MOJTyYEHHOTO pe3ysIbTara.

OTtaenpHBIE MOTPEIIHOCTH B (DOPMYIHPOBKE BOMPOCA WU OTBETA.
HeOpesxHoe BBINOIHEHHE 3aITUCeH, YepTexKel, CXeM, rpaduKoB.
Opdorpaduueckre u MyHKTyal[MOHHBIE OIIMOKH.

Kpurepun ouneHuBaHus Npe3eHTAIUN, COCTABJIeHHOI B mporpamme PowerPoint.

Kputepuu ouenuBanus | [Tapametpsr

Ju3zaitn npe3eHTarum Obwuii ouszaiin: opopmieHUE IPE3EHTAIMN JJOTUYHO, OTBEYACT
TPeOOBAHUSAM 3CTETUKH, U HE IPOTUBOPEUYHT COJCPKAHUIO
PE3CHTAINN

ouazpamma u pucyHku: u300paskeHus B IPEe3eHTALUN
MIPUBJICKATEILHBI U COOTBETCTBYIOT COJICPIKAHUIO

meKkcm, yeem, )OH: TEKCT JIETKO YUTaeTcs, POH coYeTaeTcs ¢
rpadUUeCKUMU dJIEMEHTaMH

cnucKuy u mabauysl: COUCKU U TaOIHIIBI B TIPE3EHTAIMN BHICTPOCHBI
Y pa3MeIeHbl KOPPEKTHO

CCHLIKU: BCE CCHUIKH paboTaroT

Coneprxanue - PaCKpBITHI BCE ACMIEKTHI TEMBI

- MaTepHuall U3JI0KEH B JIOCTYITHOH popme

- CHUCTEMaTU3WPOBAHHBII HA0Op OPUTHHATB- HBIX PUCYHKOB
- CITalJIBl PACTIOIOKEHBI B JIOTHYECKON TIOCIIEIOBATEIIEHOCTH
- 3aKJTFOYUTETBHBIN CIal]] C BBIBOJAMU

- Oubnmorpadus ¢ MepeYNCICHHEM BCEX MCTIOIb30BaHHBIX

pecypcos

3amura npoexra - peub yyamerocs 4€TKasi ¥ JOTuYHast
- YYEHHK BJIAJIEET MAaTEPUATIOM CBOEU TEMBI

«5» - IOJTHOE COOTBETCTBHE BBIIBUHYTHIM TPEOOBAHUSM;
«4» - HeOobIIIE HECOOTBETCTBHSI BHIIBUHYTHIM TPEOOBAHUSM;
«3» - MUHUMAJIbHbIE 3HAHUS TEMBI 1, BO3MOXKHO, HE COBCEM KOPPEKTHOE O(OpMIIEHUE MTPE3CHTAIUH.
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