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HHOACHUTEJIBHAA 3AIIMCKA

OcHoBanueM 17151 pa3zpaboTku padoueit mporpamMmmbl B MAOY «Jluteit Nel21» sBisroTcs ciemyronme
HOPMATUBHO-TIPABOBBIC JOKYMEHTBI:

o DenepanbHBINA TOCYIaPCTBEHHBINA 00pPa30BaTENBHBIN CTAHAAPT OCHOBHOTO 001Iero 00pa3oBaHUs
(B pen. Ot 31.12.2015)

o [IpumepHast ocCHOBHasi 00pa3oBaTeNbHAs IPOrpaMMa OCHOBHOTO o01iero oopazoBanus (Omobpena
pemenuem ot 08.04.2015, mporokon Nel/15 (B penakiiuu ipotokosa Ne 1/20 ot 04.02.2020))

e [Ipumepnas nporpamma no yueOnbM npeametam. Gusuka 7-9 kmaccsl: [Ipocsemenue, 2011 rox;

e [Iporpamma ocHOBHOTO 001IeT0 0OpasoBanus. @u3uka. 7—9 kmaccel: paboyas mporpaMmma K
muann YMK A. B. Ilepeimkuna, E. M. I'ytauK: yaeOHO-MeTonnueckoe mocodue / H. B.
®unonosuy, E. M. I'yrauk. — M.: [Ipoda, 2017.

e (OcHoBHasi 0Opa3oBaTeNbHAs IPOrpaMMa MYHHUIIUIIATHFHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO
yupexaenus «JIuueit Nel21 umenu I'epos Coerckoro Coroza C.A. AxTsamoBa» COBETCKOTO
paitona ropoga Kazanu na 2020-2024 ron.

e  VYyebusii man MAOY «JIuueii Nel21 umenu I'epost CoBerckoro Coroza C.A. AXTsIMOBa»
yTBep)KAeHHbIN 26 aBrycta 2020 rozna

eapb peanusanuu nporpaMmbl y4eOHOIO NpeaMeTa «(PHU3UKa» OCHOBHOIO OOLIEro 00pa3oBaHMs
SABJIAIOTCA: JOCTUKCHUC y‘-IaH_II/IMI/ICS'I HJ'IaHI/IpyeMBIX pe3y.TILTaTOBI 3HaHHfI, yMeHHfI, HaBBIKOB,
KOMITETCHIIMI 1 KOMIIETEHTHOCTEH, ONPEIeIIeMbIX JIMYHOCTHBIMH, CEMEHMHBIMU, 00I1IE€CTBEHHBIMH,
rOCYIapCTBEHHBIMH MTOTPEOHOCTAMHU M BO3MOXKHOCTSIMH 00YYAFOIIEroCs CPETHETO IIKOJIBLHOTO BO3pacTa,
WHIUBUTyATbHBIMH OCOOCHHOCTSIMH €TO Pa3BUTUS U COCTOSTHUS 3I0POBbSI.
3agaun:
® DPa3BUTHE MBIIIUICHHS, PEXKC BCEro (hopMupoBaHue aOCTPAKTHOTO MBIITUICHHS;
L] (1)OpMI/Ip0BaHI/Ie JIOTUYECCKOI'O U aHFOPI/ITMI/I‘leCKOFO MBIIIJICHHA, 4 TAKIKC TAKHUC KaUCCTBA MBIIIJIICHUA,
KaK CHJIa M THOKOCTh, KOHCTPYKTUBHOCTh U KPUTUYHOCTH;
e (GopMHpPOBAHHE MATEMATHYECKOTO CTHIISI MBIITUICHHS, BKIFOUAIOIIETO B CEOsI MHAYKITHIO U JCTYKITHIO,
00001IeHNE 1 KOHKPETU3AIINIO, AaHAJIU3 M CHHTE3, KJIACCU(DUKAIINIO U CUCTEMATH3aIIUIO,
a0CTparupoBaHUE M AaHAJIOTHIO;

BO3MOKHOCTB IIKOJIBHUKAaM Hay4YUThCS IUIAHUPOBATH CBOIO AEATEIIBHOCTD, KPUTUYECKH OLIEHUBATH €€,
IIPUHUMATh CAMOCTOSITENIbHBIE PEIIEHUS, OTCTauBaTh CBOM B3IJIAbl U YOEXKIE€HNUS, N3J1araTb CBOM MbICIIN
SCHO U MCUEPIBIBAIOLIE, TPUOOPETATh HABBIKM YETKOTO BHIMOIHEHUS MAaTEeMaTHYECKUX 3aIHCEeH,
pPa3BUBATh y y4YalIUXCs IPAaMOTHYIO YCTHYIO U IUCBMEHHYIO PEUb.

MecTto npeamera B y4eOHOM IJIaHE MYHUIIUNIAJBLHOTO AaBTOHOMHOI'0 00111€00Pa30BaTEILHOT0
yUpe:KIeHust
B ocHoBHO# miKkoJe Gu3uka uzyqaercs ¢ 7 mo 9 kinacc. Y4eOHsIil 1ad cocTaBiser 242 y4eOHBIX 4acoB, B

TOM yHciie B 7,8, kiaccax mo 70 yueOHBIX 4acOB U3 pacuera 2 yuyeOHBIX 4acoB Heleno, U B 9 kiaccax 102
yaca u3 pacyera 3 yuyeOHBIX yaca B He/Ier0. B cOOTBETCTBHY C y4eOHBIM IJIAHOM MyHHIIMTIAIEHOTO
aBTOHOMHOT0 00111€00pa3zoBaTenbHOro yupexaeHus «Jumeit Nel21 umenu I'epos Coserckoro Coroza C.
A. AxtamoBay» Ha 2020-2021 y4eOHbIi TOT



INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS YYEBHOT'O IPEIMETA «®U3UKA»
Nzydenne pu3nku o JaHHON Iporpamme crnoco0CTBYeT POPMUPOBAHUIO Y YHALUXCSI JIMYHOCTHBIX,
MeTanpeAMeTHBIX M MPeIMeTHbIX Pe3yJabTaTOB 00y4YeHHs, COOTBETCTBYIOLINX TPEOOBAHUIM
(benepalbHOTO TOCYIAPCTBEHHOTO 00pa30BaTEILHOIO CTaHIapTa OCHOBHOTO 0011Ier0 00pa30oBaHUsI.

7 KJIACC

JINYHOCTHBIMHU pe3yJIbTaTaMH H3y4YeHHs Kypca «Dusnka» B 7-M Kiacce siBisieTcss GOpMHUpPOBaHHE
CIEQYIOIINUX YMEHHIA:

1. OmpenensaTs U BHICKa3bIBATh MO PYKOBOJICTBOM II€/Iarora camble 00IIue Ui BceX JIroiei
npaBuiIa MOBEJICHUS IPH COTPYAHUYECTBE (ITHICCKHAE HOPMBI).

2. B npennoxeHHbIX MeJaroroM CUTyalusx oOIIEeHUs U COTPYAHUYECTBA, ONUPAsCh HAa O0IIHE A
BCEX MpaBUJIa MOBENICHHUS, ATaTh BEIOOP, MPH MOAIEPKKE IPYTUX YIACTHHKOB TPYIITHI U TIEIarora, Kak
MOCTYTIUTb.

3.  CpeacTtBoM JOCTHXKEHUS 3TUX PE3YJIbTATOB CIIY)KUT OPTaHU3AIHsI HAa YPOKE apHO-TPYIIOBOM
paboTHI.

MeTanpeaMeTHBIMH pe3yJIbTATAMH  U3yuYeHHs Kypca «Dusnka» B 7-M Kiacce SBISIOTCS

dbopMHUpOBaHKE CIEAYIONINX YHUBEPCATbHBIX yueOHbIX nerictuid (Y'Y /).
Pezynamuenvie YY/I:

1. Ompenensats u GOpMyITUPOBATH LENb ACITEIHHOCTH Ha YPOKE.

2. IIporoBapuBath MOCJIEIOBATEIBLHOCTh JEUCTBUN HA YPOKE.

3. Yuutbcs BBICKa3bIBaTh CBOE MPEAIONOKEHHE (BEPCUIO) HA OCHOBE Pa0OTHI C MILTIOCTpaLeit
y4ucOHHKa.

4. Yuutbcs paboTaTh MO MPEIOKEHHOMY YUUTENIEM TUIaHY.

5. Cpenctom GhOpMHUPOBAHMS ITUX ACHCTBUIN CITY)KUT TEXHOJOTHS MPOOJIEMHOT0 JUaiora Ha 3Tare
M3y4YEeHHs HOBOTO MaTepHaia.

6. Y4uTbCs OTJIMYATh BEPHOE BBHIIIOJIHEHHOE 3a/1aHHEe OT HEBEPHOTO.

7. YUuuTbCS COBMECTHO C YUUTEJIEM U JPYTMMH YYEHUKAMH JaBaTh SMOLMOHAIBHYIO OLEHKY
JESTEIbHOCTH KJlacca Ha YPOKe.

8. CpenctoM (HOpMUPOBAHMS ITHX JIEHCTBHIA CIIY>)KUT TEXHOJIOTHS OLIEHUBaHHUS 00pa30BaTEIbHBIX
JIOCTYKCHHH (YUCOHBIX YCIIEXOB).
Ilo3naeamenvnvie YY/[:

OpI/ICHTI/IpOBaTBCH B CBOEM CHCTEME 3HaHWM: OTIMYaTh HOBOE OT YK€ U3BCCTHOI'O C TIOMOIIIBIO YUUTCIIA.

1. [lenaTh npenBapyUTEIbHbIN 0TOOP HCTOUHMKOB HH(pOpPMALMK: OPUEHTUPOBATHCS B yUeOHUKE (Ha
pasBOpoOTE, B OTJIABJICHUH, B CIIOBAPE).

2. JloObIBaTh HOBbIE 3HAHUS: HAXOJAUTH OTBETHI HA BOIPOCHI, UCHOJb3Ysl yUeOHUK, CBOW )KU3HEHHBIN
OTIBIT ¥ MH(OPMAITHIO, TTOJTyUYESHHYIO Ha YPOKE.

3. IlepepabarbiBaTh NOTY4YEHHYIO HH(OPMALIMIO: JENIaTh BHIBOJIBI B PE3YJIbTATE COBMECTHOM PabOTHI
BCEro KJlacca.

4. IlepepaOaTbiBaTh MONTy4YE€HHYIO HH(GOPMALIUIO: CPABHUBATH U KIIACCU(PULIMPOBATD.

5. IIpeobpa3oBbiBaTh HH(GOPMAIHIO U3 OJHON (POPMBI B APYTYIO: COCTABIATH (PU3NIECKHE PACCKA3HI
¥ 33/1a4M Ha OCHOBE NpOoCTeHIINX pusnueckux Mojaeneil (mpeJMeTHbIX, pUCYHKOB, CXEMAaTHUECKUX
PHCYHKOB, CXE€M); HaXOAUTh U (POPMYJIMPOBATH PEIICHUE 3a/Ia4i C TIOMOIIBIO MPOCTEHIITNX MOJIeneit
(mpeIMEeTHBIX, PUCYHKOB, CXeMAaTHYECKUX PUCYHKOB, CXEM).

6. CpenctBoM HOpMHUPOBAHUS ITUX ICHCTBUN CITY>KUT yU€OHBII MaTepual 1 3a1aHus yueOHMKa,
OPUEHTUPOBAHHbBIC HA JIMHUYU Pa3BUTHS CPEJICTBAMU IIPEIMETA.

Kommynuxamuenwie YY/I:



1. JloHecTH CBOIO MO3UIUIO A0 APYTUX: OQOPMIISATH CBOIO MBICIIb B YCTHOW M TUCHbMEHHOW peuu (Ha
YPOBHE OJTHOTO MPEJUIOKEHUS MM HEOOJIBIIIOTO TEKCTA).

2. CaymaTe ¥ IOHUMATh peyb JPYTHUX.

3. YwuraTh U NepecKazbIBaTh TEKCT.

4. CpenctBoMm GopMUPOBAHUS ITUX ACUCTBUIA CIYKUT TEXHOJOTHUS IPOOIEMHOTO Thanora
(moOy K IaroIKi 1 MOIBOSIIHNINA JHATIOT).

5. CoBMecTHO I0TOBapUBaThCs O IPAaBHIIAX OOIIEHUS U MOBECHUS B IIKOJIE U CIEI0BATh HM.

6. Y4uTbCS BBIIOJIHATH PA3JIMYHBIE POJIM B IpyIIe (JUAepa, UCIIOIHUTENS, KPUTHKA).

7. CpenctBoM (pOpMUPOBAHUS ITHX ACHCTBUNA CITYKUT OpraHu3anus paboThl B Tapax v MajbIx
rpynnax (B METOAMUYECKUX PEKOMEHAAIMSIX JaHbl TAKUE BapUAHTHI IPOBEJICHUSI YPOKOB).

IIpenmeTHble pe3yJbTaThI:
BbINYCKHUK HAYYHTCS:

* co0JTI0IaTh MpaBKiIa O€30MaCHOCTH U OXPAHBI TPY/a PU paboTe ¢ yueOHBIM U TAOOPATOPHBIM
o0opynoBaHueEM;

¢* IOHUMAaTh CMBICJI OCHOBHBIX (1)H31/I‘IGCKI/IX TCPMUHOB! (1)I/ISI/I‘I€CKOC TCJIO, (1)I/I3I/I‘ICCK06 SIBJICHHC,
(1)I/I3I/IIIGCKa$I BCJIMYNHA, CAUHUIBI U3SMCPCHU,

* pacno3HaBaTh MPOOIEMbI, KOTOPbIE MOKHO PEIIUTD MPH MOMOIIU (PU3NYECKUX METOJIOB;
aHAIM3UPOBATH OTAENbHBIE 3TAIbl TPOBEICHUS UCCIEAOBAHUN U HHTEPIPETUPOBATH PE3YIbTaThI
HAOIIO/ICHUH U ONBITOB;

* CTaBUTD OMBITHI [0 UCCIIEIOBAHUIO (DU3MUECKUX SIBICHUN WK (PU3NUYECKUX CBOMCTB Ten 0e3
MCIIOJIb30BaHUS IPSIMBIX U3MEPEHUN; TP 3TOM (HOpPMYIHPOBaTh MpobdIemMy/3a1ady yaeOHOTo
HKCIIEPUMEHTa; COOMPATh YCTAHOBKY U3 MPEATI0KEHHOTO 000PYI0BAHHUS;, IPOBOIUTH OMBIT U
(dbopMyIIUpPOBATh BHIBOJIBI.

[Tpumeuanue. [Ipu npoBeaeHnN Ucciaen0BaHUS GUINUECKUX SIBICHUN U3MEPHUTEIbHBIC TPHUOOPHI
UCIIONB3YIOTCS JIMIIB KaK JaTYUKH U3MEPEHUs (PU3HMUECKUX BEIMYUH. 3aITUCH MOKA3aHUH MPSMBIX
M3MEpPEHU B 3TOM cliydae He TpedyeTcs.

¢ IIOHUMATb POJIb SKCIICPUMECHTA B ITIOJYUCHUHN Hay‘-IHOI\/'I I/IHq)OpMaI_II/II/I;

* POBOJUTH MPSMbIE U3MEPEHUs (PU3HMUECKUX BEJIMYUH: BPEMsl, pacCTOSIHUE, Macca Tesa, 00beM, cuJa,
TeMIeparypa, aTMmoc(hepHoe JaBieHne, BIaXKHOCTh BO3/lyXa, HAMpsKEHUE, Crjla TOKa, paaualliOHHBIH
¢$oH (C UCTIOIB30BAaHUEM JIO3UMETPA); IPU ITOM BHIOMPATh ONTUMANBHBIN CIOCO0 U3MEPEHUS U
MCIIOJIb30BATh MPOCTEUIINE METOAbI OLIEHKU MOTPEIIHOCTEN N3MEPEHU.

HpI/IMe‘laHI/Ie. JIro6as yqe6Ha51 ImporpamMmma n0JKHa o0ecreynBaTh OBJIAACHUC ITPAMBIMH U3MCPCHUAMU
BCCX MEPCUUCIICHHBIX (I)I/I3I/I‘-ICCKI/IX BCJIIMYMH.

¢ IIPOBOJUTD UCCIICAOBAHHUC 3aBUCHUMOCTEH (bHSI/I‘IeCKI/IX BCJIMYHMH C UCIIOJIb30BAHHUECM IIPAMBIX
H3MepeHHI>iZ IIpU 3TOM KOHCTPYUPOBATH YCTAaHOBKY, (bHKCHpOBaTL PE3yJIbTaThl HOHy‘ICHHOﬁ 3aBUCHUMOCTH
(I)I/I3I/IIICCKI/IX BCJIIMYHH B BUJC Ta6J'II/II_[ n Fpa(pI/IKOB, ACJIaTh BbIBOABI 110 PE3YyJIbTaTaM UCCIICAOBAHUS,

¢ IIPOBOJAUTDb KOCBCHHBLIC N3MCPCHUA (bl/ISI/I‘IeCKI/IX BCJIMYHH: IIPHU BBIIIOJIHCHUHA H3MepeHPIfI CO6I/IpaTB
SKCIICPUMCHTAJIbHYIO YCTAHOBKY, CIICAYS HpeHHO)KeHHOﬁ HWHCTPYKIUH, BEIYUCIIATh 3HAUCHUC BCIIMYHUHBI
" aHaJIM3UPOBATH MOJYUCHHBIC PE3YJIbTATHI C YUCTOM 3aJIaHHOM TOYHOCTH HBMepeHHﬁ;



* AaHAJTM3UPOBATH CUTYAIIUHU MPAKTUKO-OPHEHTHUPOBAHHOTO XapaKTepa, y3HaBaTh B HUX MPOSIBICHUE
U3yYCHHBIX (PU3MYCCKUX SBJICHUI MM 3aKOHOMEPHOCTEH U MPUMEHSATh UMCIONIUECS 3HAHUS TSl UX
OOBSICHEHHUS;

¢ IIOHUMATh IMPHUHIUIIBI JEUCTBUS MalllvH, HpI/I60p0B N TCXHHYCCKHX YCTPOﬁCTB, YCJIOBUS UX
0€30I1aCHOr0 UCIIOJIb30BaHUs B IMOBCEIHEBHOM JKHN3HH,

* HCIIOJIH30BATh MPH BBHIMOJIHEHUHU YUEOHBIX 3a/1a4 HAYYHO-TIOMYJIAPHYIO JTUTEPATYPy O (PU3HUECKUX
SBIICHUSX, CIIPABOYHBIC MaTepUabl, pecypchl IHTepHeT.

BbInycKHUK MOJIYYUT BO3MOKHOCTh HAYUHTHCS:

* 0CO3HaBaTh [ICHHOCTh HAYYHBIX UCCJIEI0BAHUM, pOJib (PU3UKHU B pACIIMPEHUH MPEACTABIECHUN 00
OKPY’KaIOIIEM MUPE U €€ BKJIAJl B YIy4lICHUE Ka4yeCTBA KU3HM;

¢ UCII0JIb30BATh IMPUCMBI ITOCTPOCHUA C];)I/I3I/I‘-IGCKI/IX MOI[GJ'IGfI, IIOHMCKa " (bOPMy.]'II/IpOBKPI J0Ka3aTcJIbCTB
BBIJIBUHYTLBIX THIIOTE3 U TCOPECTHUYCCKUX BBIBOAOB Ha OCHOBE OMIIMPHYCCKHU YCTAHOBJICHHBIX q)aKTOB;

* CPaBHMBATh TOYHOCTb M3MEPEHUS (PU3NUECKUX BEITMUMH 110 BETUYNHE UX OTHOCUTEIHHOMN MOTPEIIHOCTH
IIPU IIPOBEJICHUH MIPSIMBIX U3MEPEHUM;

* CaMOCTOSITEIBHO MPOBOAUTH KOCBEHHBIE U3MEPEHUS U UCCIIEAOBAHMS (PU3MUECKUX BEIIUYHH C
UCTIOJI30BaHUEM PA3IMYHBIX CIIOCOOOB M3MEPEHHUsT (PU3NIECKUX BEITMUNH, BEIOUPATh CPEACTBA
M3MEPEHHS C yUeTOM HE0OX0AUMOM TOYHOCTH U3MEPEHU, 000CHOBBIBAThH BBIOOp CIIOCO0A M3MEpEHUS,
aJIeKBaTHOTO MOCTABJICHHOM 3a/1a4ue, MPOBOJUTH OLIEHKY JOCTOBEPHOCTH MOJIyYEHHBIX PE3YyJIbTaTOB;

* BOCIIpMHUMATh HHPOPMALIUIO (GU3UIECKOTO COICPKaHMs B HAYYHO-TIOMYJISIPHOM JIUTEpaType U
CpelICTBaX MAacCoBOM MH(OpMAaINK, KpUTHUECKH OILIEHUBATh MOJTYYEHHYIO HH(OPMALIHIO, aHAIU3UPYS €€
coJiep>KaHUeE U JIaHHbIe 00 UCTOYHUKE WH(OPMALINY;

* CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIC U YCTHBIC COOOIICHHUS O (PH3UIECKUX SBICHUSIX HA OCHOBE
HECKOJIbKMX UCTOYHUKOB MH(OpPMAIINHU, COMPOBOXKIATH BRICTYIUICHUE TIPE3EHTAIIMEH, YUUTHIBAS
O0COOCHHOCTH ayJUTOPUH CBEPCTHUKOB.

MexaHu4eckue siBJeHUS
BbINyCKHUK HAYYHTCS:

* pacrio3HaBaTh MEXaHUYECKHE SIBICHUS U OOBICHITH HA OCHOBE UMEIOLIUXCSA 3HAHUN OCHOBHBIE
CBOICTBA WJTU YCJIOBHSI POTEKAHUSI STUX SBIICHUI: paBHOMEPHOE M HEPABHOMEPHOE JIBUKEHHE,
pPaBHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIMHENHOE ABUKCHHUE, OTHOCUTEIFHOCTh MEXaHHUECKOTO
JIBUKEHHSI, CBOOOTHOE TIAZICHHE T, PABHOMEPHOE JBMKCHHE IO OKPY>KHOCTH, HHEPIIUS,
BSaHMOI[eﬁCTBHG TCJI, pPCAKTUBHOC JIBUIKCHUE, IICpCaavda AaBJICHUS TBEPAbBIMU TCJIaMHU, )KUJIKOCTAMHA U
ra3amu, aTMoc(epHOe AaBlICHHE, TUIABAaHKUE TEJ, pABHOBECHE TBEPABIX Tell, MMEIONINX 3aKPETJICHHYIO OCh
BpalieHus1, konedareapHOe IBMKEHUE, PE30HAHC, BOJTHOBOE JIBIDKCHHE (3BYK);

* ONUCBIBATh U3YYEHHbIE CBOMCTBA TEJI U MEXAHUYECKUE SIBJICHMSI, UCIOJIb3Ys (PU3HUECKHUE BETUUNHBI:
MyThb, IEPEMEIIECHIE, CKOPOCTh, YCKOPEHHE, IEpHUOo1 00palleHns, Macca Teja, MJI0THOCTh BEeIeCTBa, CUiia
(cuna TsKeCTH, cuiia YIIpYrocTH, CUJla TPEHUs ), TaBJIeHHe, UMITYJIbC Tella, KHHETHYeCKas SHEPTrus,
MOTEHLMaIbHAs SHEePTUs, MeXaHn4yeckas pabora, Mmexanudeckas mourHoctb, KII/] mpu coBepiiennu



paboThI ¢ UCTIOJIB30BAHUEM ITPOCTOTO MEXaHHU3Ma, CHJIa TPSHHUS, aMILTUTY/1a, TIEPHUOJ] U 4acTOTa
Kosie0aHu, IJTMHA BOJTHBI M CKOPOCTh €€ PAaCIIPOCTPAHEHHUS; IPU OMMCAHUH MPABUIHHO TPAKTOBATH
(bu3HYECKUI CMBICT HCTIONB3YEeMbIX BETUYHH, UX 0003HAYEHUS U eTUHUIIBI U3MEPEHHS], HAXOUTh
(hOpMyJIBI, CBSI3BIBAIOIINE JAaHHYIO (PHU3UYECKYIO0 BETUYHHY C IPYTUMH BEIMYMHAMH, BEIYUCIISTh
3HaYeHUE (PU3NIECKON BEITHUNHBI,

* aHAJIM3MPOBAThH CBOMCTBA TEJ, MEXaHHUUYECKHUE SABJICHHS U MPOLECCHI, HCIIONB3YS (PU3NUECKUE 3aKOHBI:
3aKOH COXPaHEHHUs SHEPTUH, 3aKOH BCEMUPHOT'O TATOTEHHUS, IPUHLIUII CYTIEPIO3ULIMH CUJI (HAX0XKACHHUE
paBHoelcTBYo1en cuibl), I, 11 u III 3axons! HeroTOHA, 3aKOH cOXpaHEHHs UMITyJIbca, 3aKOH [yKa,
3akoH [lackas, 3akoH ApxuMeza; IpU 3TOM pa3anyaTh CIOBECHYIO (POPMYJIUPOBKY 3aKOHA U €ro
MaTE€MaTHYECKOE BBIPAXKECHUE;

® pas3jindaTb OCHOBHBIC ITPHU3HAKH U3YYCHHBIX (1)PI3H‘~I€CKI/IX MOHGHCﬁI MaTCpurajibHasd TOUKA,
HHCPpLOUAJIbHAA CUCTEMA OTCUCTA,

* pemaTh 3a/1a4u, UCTIOJIb3Ys (PU3MUECKUE 3aKOHBI (3aKOH COXPAHEHUS SHEPTUH, 3aKOH BCEMUPHOTO
TATOTEHUS, NpUHIMN cynepno3uuuu cui, I, IT u III 3axkonsr HeroTOHA, 3aKOH COXpaHEHMs UMITYJIbCA,
3akoH I'yka, 3akoH Ilackans, 3akoH Apxumena) u Gopmysibl, CBA3bIBAIOLINE PU3NUECKUE BETUUMHBI
(myTh, CKOPOCTh, YCKOPEHHE, Macca Tejla, INIOTHOCTh BELIECTBA, CUJIA, AABJICHUE, UMITYJIbC Teja,
KUHETHYECKasi SHEpTrysl, MOTEHIHAJIbHAs SHEPI s, MeEXaHHUecKas paboTa, MEXaHUYeCKasi MOLIHOCTb,
KIIJI mpocToro mexaHusma, Cujia TpEHHUsI CKOJIbXKEHUS, KO3()(OUIUEHT TPEeHUs, aMIUIUTY/ia, HEPUOJl 1
yacToTa KojebaHuil, JUIMHA BOJIHBI U CKOPOCTh €€ PACIIPOCTPAHEHHUs1): HA OCHOBE aHAJIN3a yCIOBHUS
3aJ]auy 3alHChIBaTh KPAaTKOE YCIOBHUE, BBIICIATH (PU3NYECKHE BEIMYMHBI, 3aKOHBI U (POPMYJIBI,
HEO0OXO0UMBIE IS €€ PELIEHUs], IPOBOJUTH PACUEThl U OLICHUBATh PEAIbHOCTD ITOYYEHHOI'O 3HAUCHUS
(U3UYECKON BEJIMUMHBI.

Bbll'lyCKHI/IK MOJYYIUT BO3SMOKHOCTD HAYIUUTHCH:

* HCIOJIb30BATh 3HAHUS O MEXAaHUYECKHX SIBICHUSIX B IOBCEAHEBHOM MKU3HU Ul 00eCieueHHs
0e30macHOCTH IpU OOpAIeHUH ¢ TPUOOPaMU U TEXHUYECKHUMH yCTPOHCTBAMH, JIJIsI COXPAHEHUS
3JI0POBbS U COOJIOZICHNSI HOPM KOJIOTHYECKOTO TOBEICHUS B OKPYXKAIOILEeH cpeie; MPUBOIUTH IPUMEPHI
MPAaKTUYECKOTO MCIIOJIb30BaHMS (PU3MUYECKUX 3HAHUH O MEXaHUYECKUX SBICHHUAX M (PU3MUECKUX 3aKOHAX;
IIPUMEPHI UCII0JIb30BAHNS BO30OHOBIISIEMBIX HICTOYHUKOB SHEPTUHU; HKOJIOTUYECKUX MTOCIIEICTBUN
UCCJIEIOBaHMsI KOCMUYECKOTO MPOCTPAHCTB;

* pa3nuyaTh TpaHHIIbI IPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB, IOHUMATh BCEOOIINI XapaKTep
q)YHI[aMeHTaJ'H)HI)IX 3aKOHOB (SaKOH COXpPAaHCHUA MeXaHUYECKOU OHEPIH, 3aKOH COXpPAaHCHUA UMITYJIbCA,
3aKOH BCEMUPHOT'O TSIFOTeHI/ISI) 1 OIrpaHUYCHHOCTD MCITIOJIB30BaHUS YaCTHBIX 3aKOHOB (SaKOH FYKa,
Apxumena u 1ip.);

* HAXOJUTh aJICKBATHYIO MPEIOKEHHOM 3a/1aue (U3HUECKYI0 MOJIeNb, pa3peliaTh MpoodieMy Kak Ha
OCHOBE UMEIOIINXCS 3HAHUH 110 MEXaHUKE C UCIIOIh30BaHUEM MAaTEeMaTHYECKOTO amnmapara, Tak ¥ mpu
MOMOIIN METO/IOB OIICHKH.



8 KJIACC
JINYHOCTHBIMH pe3yJIbTaTaAMH HU3YUYEHHS NPEIMETHO-METOANYECKOro Kypca «Dusuka» B 8-M Kinacce
ABIsieTca (POPMUPOBAHHE CICAYIOUINX YMEHHIA:

1. CaMoCTOSITENBHO ONpeNeNATh U BHICKA3bIBaTh OOIINE /IS BCEX JIIOJIeH MpaBuiia MOBEIECHUs MPH
COBMECTHOM paboTe U COTPYJHUUECTBE (3ITUUECKUE HOPMBI).

2. B npennoxeHHbIX MeJaroroM CUTyalusx oOIIEHUs U COTPYAHUYECTBA, ONUPAsCh HAa OOIIHE A
BCCX IMPOCTHIC ITpaBHJia IOBCACHUA, CAMOCTOATCIIBHO ACIIATh BI)I60p, Kakoi IMMOCTYIIOK COBCPIUIUTD.

3. CpencTBoM JIOCTHIKEHUS 3TUX PE3YJIbTATOB CIYXKHT yuyeOHbIM MaTepual U 3a/laHusl yueOHMKa,
HanCJICHHBLIC Ha 2-10 JIMHUIO Pa3sBUTHA — YMCHHEC ONIPCACTIATH CBOE OTHOILICHUE K MHUDPY.
MeTtanpeaMeTHbIMM pe3yJbTATAMH  U3yueHUs Kypca «Pusnka» B 8-M Kiacce sSBISIOTCA

(dbopMUpOBaHKE CIEIYIONINX YHUBEPCAIbHBIX YU€OHBIX JICHCTBUM.

Pezynamuenvie YY/I:

1. Omnpenendars 1enb JeATENbHOCTH Ha YPOKE CAMOCTOSITENILHO.

2. Y4utbcs, COBMECTHO C yUHUTeIeM, 0OHApYy>KUBATh U GOPMYIUPOBATH YUEOHYIO MTPOOIeMy
COBMECTHO C YUUTEJIEM.

3.  Yuutbcs MIaHUPOBATh YUEOHYIO 1€ATEILHOCTh Ha YPOKE.

4. BrIcKa3bIBaTh CBOKO BEPCHIO, MTBITATHCS MPEIaraTb Croco0 e€ MpoBEpKH.

5. Palotas no npeaiokeHHOMY IJIaHy, UCTIOJIB30BaTh HEOOXOANMBIE CpeCTBa (YUeOHUK,
npocTerme NpuoOPs U HHCTPYMEHTHI).

6. CpenctBoM HopMHpPOBaHUS ITUX NEHCTBUHN CITY>)KUT TEXHOJIOTHSI MPOOJIEMHOT0 AUAiora Ha JTarne
M3Yy4EHHs HOBOTO MaTepHaia.

7. Onpenenarb yCIEeUHOCTb BBIMOIHEHUS CBOETO 3aJaHUS B AUAJIOTE C YUUTEIIEM.

8. CpenctBoM (HOpMUPOBAHHS ITHX IEHCTBHIA CIIY>)KUT TEXHOJIOTHS OLIEHUBaHHUS 00pa30BaTEIbHBIX
JIOCTYOKCHHH (YUEOHBIX YCIIEXOB).
Ho3naeamenvnwvie YY/[:

1. OpueHTHUpPOBATHCS B CBOEH CUCTEME 3HAHUI: IOHUMATh, YTO HY’KHA JOIOJHUTEIbHAS
nHpopmanys (3HaHus) 1715 peuieHus yaeOHo 3a1auu B OJJUH 1Iar.

2. Jlenath npenBapUTEIbHbIN OTOOP HCTOUHUKOB HH(GOPMAIMU AJIS peIIeHus yueOHOU
3aJ1auyH.

3. JloObIBaTh HOBbIE 3HAHUS: HAXOAUTh HEOOXOIMMYIO HH(POPMAIIHIO, KaK B yUeOHUKE, TaK U
B [IPEIJIOKEHHBIX YUUTENIEM CJIOBApSIX U SHIMKIONEAUX (B ydeOHUKe 2-r0 Kjiacca AJisi 3TOro
NIpeyCMOTpEHa CelHaibHask «IHIUKIONEIUS BHYTPU YUEOHUKAY).

4. JloObIBaTh HOBBIE 3HAHUS: U3BJIEKATh MH(OPMALIKIO, TPEJICTABICHHYIO B Pa3HBIX opMax
(TekcT, Tabnuia, cxema, WIUTFOCTPAIUs U 1Ip. ).

5. IlepepabatbiBaTh MmomyueHHYIO HH(DOpPMAIHIO: HAOIIOAATh U JEIaTh CAMOCTOSATEIbHBIE
BBIBOJIBI.

6. CpenctBoM (pOpMHUPOBAHUS STUX NEUCTBUHN CIIY)KUT yueOHBIA MaTepual — yMEHUE
OOBSICHATH MHP.

Kommynuxamuenvie YY/I:

1. JloHecTH CBOIO MO3UIIMIO 10 APYTUX: OPOPMIISATH CBOIO MBICIIb B YCTHOM M MUCHMEHHOM
peun (Ha ypoBHE OJJHOTO MPEATIOAKEHHS WM HEOOJIBIIOTO TEKCTA).

2. CanymaTh ¥ IOHUMATh pedb IPYTrHX.

3. BrIpasurenpHO nepecKkasblBaTh TEKCT.

4. Bcrynartb B 6eceny Ha ypoKe U B )KHU3HU.



5. CpenctBom GpopMUpPOBaHUS ITHX ACUCTBUIA CITYKUT TEXHOJOTHUS MPOOIEMHOTO TUanora
(moOy>kaaromuii ¥ OABOASILIMI AUAJIOT) U TEXHOJIOTHSI POTyKTUBHOTO YTEHUS.

6. CoOBMECTHO JIOTOBapHBaThCs O MIPaBHIIAX OOIIEHUS U MOBECHUS B IIKOJIE U CIEI0BATh HM.
VY4uThCesl BHIOIHATE Pa3JIMYHbIE POJIM B Ipynne (Juaepa, UCTIOIHUTENS, KpuTuka). CpecTBoM
(hopMUpOBaHUS STUX JEHCTBUI CIYKUT paboTa B MaJbIX Ipymnax (B METOJUYECKIX
PEKOMEHIALMAX J1aH TaKO BapUaHT MPOBEACHUS YPOKOB).

IIpenmeTHble pe3yJibTaThI:
BbinyckHUK HayuuTCs:

* co0Or01aTh MpaBMiia 0€30MaCHOCTH U OXpaHbl Tpy/a MpH padoTe ¢ yueOHBIM 1 J1a00paTOPHBIM
000py1I0BaHHEM;

¢ [IOHUMAThb CMBICJI OCHOBHBIX (I)I/ISI/I‘-IGCKI/IX TCPMHHOB: (I)I/ISI/IHGCKOC TECIIO, (I)I/I3I/I‘-IGCKOC SABJICHUC,
(I)I/I3I/I‘-IGCKaSI BCJIMYMHA, CAUMHUIBI USMCPCHUA,

* pacno3HaBaTh MPOOIEMbI, KOTOPHIE MOKHO PEIIUThH MPH MOMOIIU (PU3UIECKUX METO/IOB;
AHATM3UPOBATH OTACIBHBIC dTAIbI TPOBEICHUS UCCIEAOBAHUN U MHTEPIPETUPOBATH PE3YIbTATHI
HAOJIIOJICHUH U OIIBITOB;

* CTAaBUTb OMBITHI 10 HCCIIETOBAHUIO (PU3NYECKUX SIBICHUHN WM (PU3NYECKUX CBOMCTB Tel 0e3
UCTIOJIb30BaHUS MPSAMBIX U3MEPEHUH; TIPU 3TOM (HOPMYITUPOBATh POoOIEMy/3a1auy yueOHOro
HKCIIEPUMEHTA; COOMPATh YCTAHOBKY M3 MPEJIOKEHHOT0 000PYI0BaHUS; IIPOBOAUTH OIBIT U
(bopMyIHpPOBATH BHIBOJIBI.

[Tpumeuanue. [Ipu npoBeaeHNH HCcIeqOBaHUS PU3UUECKUX SIBICHUNA U3MEPUTEIIbHBIE IPUOOPHI
UCTIONIB3YIOTCS JIMIIb KaK JaTYUKU U3MEPEHHS (PU3UYECKUX BEJIMYHMH. 3aIIMCH OKA3aHUN TPSMBIX
U3MEpEHUI B 3TOM cilyyae He TpedyeTcsl.

* IOHUMATh POJIb SKCIIEPUMEHTA B MOJYYSHUN HAYYHOH HH(pOpMAaINH;

* IPOBOJIUTH MpPSIMbIE U3MEpPEHHs (PU3MUECKUX BEIUYHH: BPEMsl, PaCCTOSIHUE, Macca Tella, 00beM, Cuia,
TeMIepaTypa, arTMoc(epHoe 1aBJIeHHe, BIAXKHOCTh BO3/AyXa, HANPsDKEHUE, CUJIa TOKA, paAUalluOHHBINA
¢oH (c UCTI0IB30BaHUEM TO3UMETPA); IIPU 3TOM BBIOMPATH ONTHUMAJIBHBIN CIIOCOO M3MEPEHUs U
HCIIOJIB30BATh IIPOCTEUIIINE METOABI OLIEHKH ITOIPEIIHOCTEN U3MEPEHUN.

[Tpumeuanue. Jlrobast yueOHasi mporpaMma JI0J’KHa 00€CIIeYMBATh OBJIAJCHUE MPSMBIMU H3MEPEHUSIMU
BCEX MEPEUYHCICHHBIX (PU3NUYECKUX BEITHYHUH.

* IPOBOJIUTH MCCIIEIOBAHNE 3aBUCUMOCTEN (PU3NUECKUX BEJTMUMH C UCTIOIb30BAHUEM MPSIMBIX
U3MEPEHUIl: IPH 3TOM KOHCTPYUPOBATh YCTAHOBKY, (PMKCHUPOBATH PE3YJIbTAThl MOJTYYECHHOM 3aBUCUMOCTH
(¢u3nUecKUX BETMUMH B BUJE TaOIUI] U TpaUKOB, AETaTh BHIBOJBI IO PE3yJIbTaTaM HUCCIICAOBAHMUS;

¢ IPpOBOAUTH KOCBCHHBIC U3MCPCHUA (bI/I3I/I‘-ICCKI/IX BCJIMYHWH: ITPU BBITTOJIHCHUHU I/I3MepeHHﬁ CO6I/IpaTB
SKCIICPUMCHTAJIbHYIO YCTAHOBKY, CIICAYS HpGI[JIO)KGHHOfI HWHCTPYKIUH, BEIYUCIIATH 3HAUCHUC BCIINYHUHBI
W aHAJIM3UPOBATH MOJYUCHHBIC PE3YJILTATHI C YUCTOM SaﬂaHHOﬁ TOYHOCTH I/I3MepeHI/If/'I;



* AaHAJTM3UPOBATH CUTYAIIUH MPAKTHKO-OPHEHTHUPOBAHHOTO XapaKTepa, y3HaBaTh B HUX MPOSIBICHUE
U3yYCHHBIX (PU3MYCCKUX SBJICHUI MM 3aKOHOMEPHOCTEH U MPUMEHSTh UMCIONIUECS 3HAHUS JUTSl UX
OOBSICHEHHUS;

¢ IIOHUMATh IMPHUHIUIIBI JEeHUCTBUS MalllvH, HpI/I60p0B U TCXHHUYCCKHX YCTPOﬁCTB, YCIIOBUS UX
0€30I1aCHOr0 UCIIOJIb30BaHUS B MIOBCEIHEBHOM JKHN3HH,

* HCIIOJIB30BATh MIPH BBHIMOJIHEHUHU YUEOHBIX 3a/1a4 HAYYHO-TIOMYJIAPHYIO JIUTEPATYPy O (U3HUECKUX
SBIICHUSX, CIIPABOYHBIC MaTepUabl, pecypchl IHTepHeT.

BbInycKHUK MOJIYYUT BO3MOKHOCTD HAYUHUTHCS:

* 0CO3HaBaTh LICHHOCTh HAYYHBIX UCCJIE0BAHUH, pOJib (PU3UKHU B PACIIMPEHUH MPEACTABICHUN 00
OKpY>KarolleM MHUPE U €€ BKJIaJ] B YIy4IlICHUE Ka4yeCTBa KU3HH;

¢ UCII0JIB30BATh IMPUCMBI ITOCTPOCHUA C];)I/I3I/I‘-IGCKI/IX MOI[GJ'IGfI, IIOHMCKa " (bOPMy.]'II/IpOBKPI J0Ka3aTcJIbCTB
BBIJIBUHYTLIX THIIOTE3 U TCOPECTUYCCKUX BBIBOAOB Ha OCHOBE OMIIMPHYCCKHU YCTAHOBJICHHBIX q)aKTOB;

* CPaBHMBATh TOYHOCTh M3MEPEHUS (PU3UUECKUX BEITMUMH 110 BETUYNHE UX OTHOCUTEIHHOMN MOTPEIIHOCTH
IIPU IIPOBEJICHUHU MIPSIMBIX U3MEPEHUM;

* CaMOCTOSITEIBHO MPOBOAUTH KOCBEHHBIE U3MEPEHUS U UCCIIEAOBAHMS (PU3MUECKUX BEIUYHH C
UCTIOJIb30BaHUEM PA3IMYHBIX CIIOCOOOB M3MEpEHHUsT (PU3NIECKUX BEITMUNH, BEIOUPATh CPEACTBa
M3MEPEHUS C yUETOM HE0OX0AUMOM TOYHOCTH U3MEPEHU, 000CHOBBIBAThH BBIOOP CIIOCO0A M3MEpPEHUS,
aJIeKBaTHOTO MOCTABJICHHOM 3a/1a4ue, MPOBOJIUTH OLIEHKY JOCTOBEPHOCTH MOJIyYEHHBIX PE3YyJIbTaTOB;

* BOCIIpMHUMATH HHPOPMALIUIO (GU3UIECKOTO COICPKaHMs B HAYYHO-TIOMYJISIPHOM JIUTEpaType U
CpeJlICTBaX MAacCOBOM MH(OpMaINK, KpUTHUECKH OIIEHUBATh MOJYYEHHYIO HH(OPMALIMIO, aHAIU3UPYS €€
coJiep>KaHUE U JIaHHbIe 00 UCTOYHUKE HH(OPMALINY;

* CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIC U YCTHBIC COOOIICHHUS O (PH3UIECKUX SBICHUSIX HA OCHOBE
HECKOJIbKMX UCTOYHUKOB MH(OpPMAIINHU, COMPOBOKIATH BRICTYIUJICHUE TIPE3EHTAIIMEH, YUUTHIBAS
OCOOCHHOCTH ayJUTOPUH CBEPCTHUKOB.

TennoBble ABICHUSA
BbINYCKHUK HAYYHTCS:

* pacro3HaBaTh TEIUIOBBIE SIBICHUS U OOBICHATH Ha 0a3e MMEIOLIMXCS 3HAHWN OCHOBHBIE CBOMCTBA MITN
yCIIOBHS MTPOTEKAHUS ATHUX SIBICHUM: MU dy3us, N3MEeHEeHnEe 00beMa TeJl IPH HarpeBaHUU (OXJIaXKICHUN),
OoJbIIas CKMMAEMOCTh Ta30B, Majlasi CAKUMAEMOCTD KHUJIKOCTEN U TBEPABIX TEJ; TEIJIOBOE PAaBHOBECHE,
UCIIapeHue, KOHIEHcalus, IIaBJIeHNe, KpUCTAJIIN3alusl, KUIIEHUE, BIQXXKHOCTh BO3/4yXa, pa3jIMuHbIe
crocoObl Termonepeaadn (TemIonpoBOIHOCTb, KOHBEKIINS, N3TyUYEHHUE), arperaTHble COCTOSHUS
BELIECTBA, MOTJIOLEHNE SHEPTUN IPU UCTIAPEHUH KHUIKOCTHU U BBIJEJIICHNE €€ MPU KOHIECHCAlUU Tapa,
3aBUCUMOCTh TEMIIEPATYpbl KUIIEHUS OT AABJICHMUS;

¢ OIIMCHIBATH U3YYCHHBLIC CBOMCTBA TEN U TEIIJIOBLIC SABJICHUS, UCIIOJIB3YA (1)I/I3I/I‘I€CKI/IC BCJIIMYHHBI:
KOJIMYCCTBO TCIIOTEI, BHYTPCHHAA DOHEPT U, TEMIIEpATypa, YACIbHAA TCIINIOEMKOCTD BEIICCTBA, YACIIbHAA
TEIJIOTA IJIABJIICHHUA, YACIbHAs TCIIOTA Hap006p330BaHI/I$I, YACIbHasd TCIIOTAa CropaHusd TOIIJIMBA,
KOS(i)(l)PIL[I/IeHT IIOJIC3HOT'O ﬂeﬁCTBHﬂ TCIIOBOI'O ABUIAaTCJIA, TP OIMMCAHUU ITPABUJIBHO TPAKTOBATb



(bu3nUecKuil CMbICI UCTIOJIb3YEMBIX BEJIMUUH, UX 0003HAUEHUS U €AMHULIBI U3MEPEHUs], HAaXOIUTh
(opMyJIBI, CBA3BIBAIOLIME JAHHYIO (PU3UUYECKYIO BEIUUYHHY C IPYTUMH BEIMYMHAMHU, BBIYUCIIATD
3Ha4YeHUE PU3NUECKON BETMUUHBI;

¢ AHAJIU3UPOBATH CBOMCTBA TCJI, TCIJIOBBIC SABJICHUA U IPOUECChI, NUCIIOJIb3Ys OCHOBHBIC ITOJIOKCHU
ATOMHO-MOJICKYJIAPHOI'O YUCHUA O CTPOCHUHU BCIICCTBA U 3aKOH COXPAHCHUS SHCPIUH,

¢ pas3jindaTb OCHOBHBIC IIPU3HAKU U3YUCHHBIX Q)HSHHGCKI/IX MO,Z[CHCI;'I CTPOCHHUA I'a30B, )KI/I,HKOCTeﬁ u
TBCPABIX TCII;

® IPUBOJUTH ITPUMEPEI IMTPAKTUYCCKOI'0 UCIIOJIb30BaAHUA (bHSI/I‘IeCKI/IX 3HAHWUH O TEIJIOBBIX SABJICHUSAX,

* pelaTh 3a/1a4M, KCIIOJIb3Ys 3aKOH COXPaHEHHsI SHEPTHH B TEIJIOBBIX Ipolieccax U GOpPMyIIbI,
CBsI3bIBaIOIINE (PU3NIECKUE BETHMIMHBI (KOJTMYECTBO TEIUIOTHI, TEMIIEPATypa, yIe/IbHAs TEIJIOEMKOCTh
BEIIIECTBA, y/Ie/IbHAs TEIJIOTA IUIABJICHUS, yIelIbHAs TEIJIOTa Napoo0pa3oBaHus, yaeIbHasl TEII0Ta
CrOpaHus TOIUTHBA, KOA(PGHUIIMEHT TOIE3HOTO ACHCTBUS TEIUIOBOTO JBUraTesIsl): Ha OCHOBE aHAJIN3a
YCIIOBHS 33]1a4M 3aITMCHIBATh KPATKOE YCIOBUE, BBIACTATh (DU3HMUYCCKUE BETMUUHBI, 3aKOHBI U ()OPMYJIHI,
HEOOXOIUMBIE JIJIS €€ PEIICHHUS, IIPOBOAMTH PACUYEThI U OIEHUBATh PEATBbHOCTD MOJYYCHHOTO 3HAUCHHS
(bU3UYECKON BETUIHHEI.

BBIHyCKHI/IK MNOJYYMT BO3MOKHOCTDb HAYYUTHCH:

* HCIIOJIB30BATh 3HAHMS O TETJIOBBIX SIBJICHUAX B MIOBCETHEBHOM KU3HU AJis oOecredeHust 0€30MacHOCTH
pu 00palieHuy ¢ TpubdopaMu ¥ TEXHHUECKUMHU yCTPOUCTBAMH, IJII COXPAHEHUS 310POBbS U
COOIOZICHHSI HOPM SKOJIOTHUECKOT0 TIOBEICHUS B OKPYKAIOIIEH cpejie; MPUBOJUTH PUMEPHI
HKOJIOTHUECKUX MOCIEICTBUI paboThl [BUTATENEl BHYTPEHHETO CrOPAHHUs, TEIUIOBBIX U
TUPOIIICKTPOCTAHLINIM;

* pa3nuyaTh rpaHHILIbl IPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB, IOHUMATh BCEOOIINI XapaKTep
(byHIaMEHTaIbHBIX (PU3MUECKUX 3aKOHOB (3aKOH COXPAaHEHUs SHEPTHH B TEIIOBBIX Mpolieccax) U
OTPaHUYEHHOCTH MCIOJIb30BAHUS YACTHBIX 3aKOHOB;

¢ HaXOOUTh aJICKBATHYIO npezmoxceHHoﬁ 3aaa4uc (I)I/I3I/ILICCKYIO MOJCIJIb, pa3pCulaThb npoGHeMy KakK Ha
OCHOBEC UMCIOIINXCA 3HAHUM O TEIUIOBBIX SBJICHUSIX C UCIOJIb30BaHHEM MaTeMaTHUECKOTO amnrmapara, TakK
U IIpHU IOMOIIIH METOAOB OLICHKH.

JJIeKTpUYecKHe M MATHUTHBIE SIBJICHHUS
BbeInyCKHUK HAy4YuTCH:

¢ pacCrio3HaBaThb 3JICKTPOMAIrHUTHBIC SIBJICHUA U OOBACHATH HA OCHOBE HMEIOIITUXCS 3HAHUH OCHOBHBIC
CBOMCTBA HUJIH YCJIOBHA ITPOTCKAHUSA 3TUX SIBIICHHI QJICKTPpHU3aIuA TCII, BSaHMOﬂeﬁCTBHe 3apA10B,
SHGKTpI/I‘IeCKI/Iﬁ TOK U €0 JIeHCTBUS (TGHJ'IOBOG, XHUMHNYCCKOC, MaFHI/ITHOC), B3aMMOJICHCTBHE MAarHuToB,
QJICKTPOMArduTHas MHAYKOUA, JIEiCTBHE MAarHUTHOT'O MOJIS Ha IMPOBOAHUK C TOKOM M Ha JBUKYUIYIOCH
3apAKCHHYIO HaCcTUuly, JIelcTBHUe QJICKTPHUYCCKOI'O ITOJIA Ha 3apsPKCHHYIO YaCTUILY, 3JICKTPOMAIrHUTHBIC
BOJIHBI, HpﬂMOJIHHGfIHOG pacrpoCTpaHCHUC CBETA, OTPAKCHUEC U ITPCIOMIICHUC CBCTA, AUCIICPCHUA CBCTA.



* COCTaBJIATh CXEMbI AIEKTPUUECKUX LIEMNeH ¢ MOCiIe0BaTeIbHBIM U NapauIeIbHbIM COETMHEHUEM
3JIEMEHTOB, pa3jinyasl yCIOBHbIE 0003HAUEHUS 3JIEMEHTOB JIEKTPUUECKUX Lenel (MICTOUHUK TOKa, KoY,
pE3UCTOp, PEOCTaT, JIAMIIOUKa, aMIIEPMETP, BOJIBTMETP).

¢ UCII0JIb30BATb OIITHUYCCKHUEC CXCMbI IJI ITIOCTPOCHUA H306pa)KeHPII>i B IINIOCKOM 3€pKaJIC U CO6PIp8.IOH.ICI>i
JINMH3C.

* ONMCHIBATh N3yUYEHHBIE CBOMCTBA TEJ U 3JIEKTPOMArHUTHBIE SIBICHUS, UCIIOJb3Ysl (pusnyeckue
BEJIMYUHBI: DJIEKTPUYECKUM 3apsifl, CUJIa TOKA, JIEKTPUYECKOE HAIIPSIKEHUE, DIIEKTPUIECKOE
COIIPOTHUBIICHUE, yJIeIbHOE CONPOTUBIICHUE BEIIECTBA, Pa0OTa 3JEKTPUUECKOTO 110JIs, MOIIIHOCTb TOKA,
(oKyCHOE pacCTOsSHUE U ONTHUYECKask CHJIa JIMH3bI, CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JAJIMHA BOJIHBI U
4acTOTa CBETa; IPU OMMCAHUU BEPHO TPAKTOBATH (PU3MUECKUI CMBICI UCTIOIB3yEMbIX BEJIMYHH, UX
0003HaYEHHS U €IMHUIIBI H3MEPEHHST; HAXOAUTh ()OPMYJIIBI, CBSA3BIBAIOIINE TaHHYIO (PU3UIECKYIO
BEJINYUHY C IPYTUMHU BEINYUHAMU.

* AaHATTM3UPOBATH CBOMCTBA TEJI, SJICKTPOMATHUTHBIC SIBIICHUS U TIPOIIECCHI, HCIIONB3Ys (pH3UIecKue
3aKOHBI: 3aKOH COXPaHEHUS 3JIEKTPUUECKOro 3apsa, 3akoH OMa AJis yyacTka 1enu, 3aKoH [ xoyins-
Jlenia, 3aK0H MPSIMOJIMHEIHOTO PacIIpOCTPaHEHUsI CBETA, 3aKOH OTPAKEHUS CBETA, 3aKOH MPEIOMIICHUS
CBETAa; IPU ATOM Pa3IUyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA M €T0 MaTeMaTHUYECKOE BhIpaKEHHE.

* IPUBOJMTH MPUMEPHI MPAKTHYECKOTO UCTIONB30BaHUS (PH3MUECKUX 3HAHUH O SJIEKTPOMAarHUTHBIX
SABJICHUSIX

* pemaTh 3a/1a4u, UCIIOJIb3ys (pu3MuecKue 3aKoHbI (3akoH OMa /1715 y4acTKa 1emnu, 3akon Jxoyns-Jlenna,
3aKOH MPSIMOJIMHEWHOTO PaCIPOCTPAaHEHHUs CBETA, 3aKOH OTPAXKEHUS CBETA, 3aKOH MPEIIOMIICHHS CBETA) U
(bopMyIIBI, CBSI3BIBAIOININE (PU3NUYECKHE BETMUUHBI (CHIIa TOKA, YIEKTPUIECKOE HAPSKCHHE,
AIIEKTPUYECKOE COMPOTHUBIICHUE, YIEIbHOE COMTPOTUBIICHHUE BEILIECTBA, pab0oTa 3JIEKTPUUECKOrO MOJIs,
MOIIHOCTh TOKa, (JOKYCHOE PACCTOSIHUE U ONTUYECKas CUJIa JIMH3bI, CKOPOCTh NEKTPOMArHUTHBIX BOJIH,
JUTMHA BOJIHBI M YaCTOTA CBETa, (DOPMYIIBI pacyeTa dJIEKTPUUECKOTO COMTPOTUBIICHHS IPU
MOCJIEI0BATEILHOM U MapajlyIeIbHOM COEAMHEHUU TPOBOJHMUKOB): HA OCHOBE aHaJIN3a yCIIOBUS 3aauu
3aMUChIBaTh KPATKOE YCIOBUE, BBIACIATH (PM3MUECKUE BETHYNHBI, 3aKOHBI H (DOPMYIIBI, HEOOXOAMMBIE
JUTSI €€ PEIIeHUs], IPOBOIUThH PACYETHl M OIEHUBAThH PEaTbHOCTh MOMYyUYEHHOTO 3HAUYCHUs (PU3HUECKOM
BEJINYUHBI.

BLIHyCKHI/IK IMOJYYMT BO3MOKHOCTD HAYYUTHCH:

* MCIOJIb30BATh 3HAHUS 00 JIEKTPOMArHUTHBIX SBJICHUSAX B MOBCETHEBHOM JKU3HU /ISl 0O0ecrieueHust
0e30macHOCTH IpU OOPAIEeHUH ¢ TPUOOPAMU U TEXHUYECKUMH yCTPOHCTBAMH, ISl COXPAHEHUS
3JI0POBbS U COOJIOZICHNSI HOPM SKOJIOTHYECKOTO TOBEICHUS B OKPYXKAIOILEH cpejie; MPUBOIUTH IPUMEPHI
BJIMSIHUS 3JIEKTPOMArHUTHBIX U3JIy4€HUN Ha )KUBBIE OPraHU3MbI;

* pa3nU4aTh TPAHUIBI MPUMEHUMOCTH (PU3NIECKUX 3aKOHOB, TOHUMATh BCEOOIIHI XapaKTep
(GyHIaMEHTAIBHBIX 3aKOHOB (3aKOH COXPaHEHUS JIEKTPUIECKOTO 3apsjia) U OTPAaHMYEHHOCTh
WCIIOJIb30BAaHUS YACTHBIX 3aKOHOB (3akoH OMa J1s yuacTka 1enw, 3akoH Jxoynsa-Jlenua u ap.);

* HCIOJIB30BATh MPUEMBbI IOCTPOCHUS (PU3NUECKUX MOJIETIeH, TOuCcKa 1 (POPMYyITUPOBKHU J10KA3aTEILCTB
BBIJIBUHYTHIX TUTIOTE3 U TEOPETHYECKUX BHIBOJOB HA OCHOBE SMITUPUYECKH YCTAaHOBICHHBIX (DAaKTOB;



¢* HAaXOAUTb aACKBATHYIO HpeﬂHO)KeHHOﬁ 3aJa4c (i)I/ISI/I‘leCKYIO MOJCJIb, pa3pCuIaTh HpO6J’I€My KakK Ha
OCHOBE HMEIOIIMNXCS 3HAHUN 00 QJICKTPOMATHUTHBIX SBJICHUAX C UCIIOJIb30BAHUEM MATCMATHUYCCKOT'O
alrrapara, Tak 1 Ipyu noMomu METoJ0B OLICHKH.

9 kJacce

JINYHOCTHBIMM pe3ybTaTaMM 00yUYeHUs] (U3UKE B OCHOBHOMH ILIKOJIE SIBJISIOTCS:

1. c(hOpMUPOBAHHOCTH MO3HABATEIBHBIX HHTEPECOB, NHTEIUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
yYaumxcs;

2. y0ex/1eHHOCTh B BO3MOXKHOCTHU IMO3HAHUS NIPUPOJIbl, B HEOOXOJUMOCTH Pa3yMHOTI'0 UCIIOIb30BaHUS
JOCTHKEHUHM HayKU U TEXHOJIOTUM JJIs AAJIbHEHIIET0 pa3BUTHS YEJIOBEYECKOIO 00IECTBA, YBAXKEHHUE
K TBOpLIAM HAayKH U TEXHHUKH, OTHOLLIEHHE K (PU3MKE KaK JIEMEHTY 00Ie4eI0BEYECKON KYIbTYPBbI;

3. caMOCTOSTENbHOCTh B IPUOOPETEHNH HOBBIX 3HAHUI U MPAKTUYECKUX YMECHUI;

4. TOTOBHOCTH K BbIOODPY KM3HEHHOI'O ITyTH B COOTBETCTBUU C COOCTBEHHBIMU MHTEPECAMU U
BO3MOYKHOCTSIMU;

5. MoTuBausa 06pa3OBaTCJIBHOI>'I ACATCIBHOCTH IIKOJBbHUKOB Ha OCHOBC JINYHOCTHO OPUCHTHPOBAHHOT'O
nmoaxozaa,

6. (opMupoBaHUE IEHHOCTHBIX OTHOIIEHHUN APYT K JAPYTY, YUUTENIO, aBTOPAM OTKPBITUH U
M300peTeHMH, pe3yibTaTaM 00yUYeHHSI.

MeTtanpeaMeTHbIMH pe3yJibTATAMH 00y4eHUs (pU3HKE B OCHOBHOM IIIKOJIE SBISIOTCS:

1. OBJaJeHHE HAaBBIKAMH CAaMOCTOSTEIILHOTO MPUOOPETEHUSI HOBBIX 3HAHUHN, OpraHU3aluu y4eOHOU
JIESATEIBHOCTH, TIOCTAHOBKH LIEJIEH, IIIAaHUPOBAHMsI, CAMOKOHTPOJIS M OLIEHKH PE3YJIbTaTOB CBOEH
JIeATEIIbHOCTH, YMEHHUSMU IPEIBUIETh BO3MOKHBIE PE3YJIBTATHI CBOUX JICUCTBUM;

2. TIOHMMAaHUE Pa3INYUi MeXAy UCXOAHBIMU (paKTaMU M TUIIOTE3aMHU ISl UX OOBSICHEHHS,
TEOPETUYECKIUMHU MOJIEIISIMU M PEaJIbHBIMU 0OBEKTaMH, OBJIAJICHUE YHUBEPCAIbHBIMU Y4EOHBIMU
JEHCTBUSAMH Ha MIPUMeEpax runote3 sl OObSICHEHUS U3BECTHBIX (DAKTOB U AKCIIEPUMEHTaIbHON
MPOBEPKH BBIIBUTAEMBIX TUIIOTE3, pa3pabOTKH TEOPETUYECKUX MOEIICH MPOIECCOB MU SIBIICHUIA;

3. (QopmupoBaHuEe YMEHUN BOCIPUHUMATD, IEpepadaThIBaTh U NPEAbSBIATh HH(OOPMALIHIO B CIOBECHOM,
00pa3HOH, CUMBOJIMUECKON (hopMax, aHATTM3UPOBATh U MepepadaThIBaTh NOIYYEHHYIO HH()OPMAIHIO B
COOTBETCTBUU C IOCTABJICHHBIMH 33/1a4aMU, BBIJIEJIATh OCHOBHOE COJIEpKaHUE MPOUYNTAHHOTO TEKCTa,
HaXOAUTb B HEM OTBETHI HA IIOCTABJIEHHBIE BOIIPOCHI U U3J1araTh €ro;

4. TpUOOpETeHHE OIBITa CAMOCTOSTEIFHOTO TIONCKA, aHAIN3a U 0TOOpa MHPOPMALIUH C
UCIIOJIb30BaHUEM PA3JIMYHBIX HCTOYHUKOB, U HOBBIX HH()OPMAIIMOHHBIX TEXHOJIOTUMN IS PEeILICHUS
MO3HABATEJIbHBIX 337124,

5. pa3BUTHE MOHOJIOTHYECKOHN M TUAIOTUYECKOW PEYH, YMEHHUS BhIpaXkaTh CBOM MBICIIH U CITIOCOOHOCTH
BBICITYIIIMBATh COOECETHUKA, TOHUMATh €T0 TOUKY 3pEHUs, PU3HABATH MIPABO JPYTroro 4eJlIoBeKa Ha
WHOE MHCHUE;

6. OCBOCHHE IMpucMoB ﬂeﬁCTBHﬁ B HCCTAHAAPTHBIX CUTyalludX, OBJIAACHNUC 3BPUCTUYCCKUMH MCTOAAMU
pelieHus npoodiem;

7. (dopMupoBaHHe yMEHUI paboTaTh B TPYIIIE C BHIMOJIHEHHUEM PA3JIMYHBIX COLUAIBHBIX POJIEH,
MIPEJICTaBISATh U OTCTaUBATh CBOM B3IUIAJIbI U yOEXKAEHUS, BECTH IUCKYCCHIO.

IIpenmeTHble pe3yabTaThl:

BbINYCKHUK HAYYHTCS:



*  coOMOAaTh NpaBuiIa OE30MACHOCTH U OXPaHbI TPYJIa MPU padboTe ¢ y4eOHBIM U 1a00paTOPHBIM
000pyI0BaHHEM;

* TIOHMMATh CMBICI OCHOBHBIX (PU3NYECKUX TEPMHUHOB: (pr3nueckoe Teno, pusndeckoe BICHHE,
busnuecKkas BeJIMYrHA, €IUHUIBI H3MEPEHUS;

*  pacIo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTH MPU TOMOIIH (PH3UIECKIX METOIOB;
AHAM3UPOBATH OTACIBHBIE ITAIbl TPOBEICHUS UCCIEIOBAHUN U MHTEPIPETUPOBATH PE3yIbTAThI
HaOII0€HUH U OIBITOB;

*  CTaBUTh ONBITHI IO UCCIIEAOBAHUIO (PU3MUECKUX SBICHUN MU (PU3HMUECKUX CBOMCTB Ten 0e3
MCTIOJIB30BaHUS MPSMBIX U3MEPEHUH; TIPU 3TOM (HOPMYITUPOBATh MPoOIeMy/3aady yaeOHOTro
HKCIEPUMEHTA; COOMPATh YCTAHOBKY U3 MPEJIOKEHHOI0 000PY0BaHUs; IPOBOAUTE OIBIT U
(GbopMyIIHpOBaTh BHIBOJBI.

[Tpumeuanue. [Ipu npoBeaeHnN Ucciae0BaHUS GUINYECKUX SIBICHUN N3MEPUTEIbHBIE TPHUOOPHI
UCTIOJNIB3YIOTCS JIMIE KaK JATYIUKH U3MEPEHUs (PU3HMUSCKUX BEIIMYUH. 3aIUCH MOKA3aHUHA MTPSIMBIX
M3MEpEHUI B 3TOM ciiyyae He TpedyeTcs.

* TMOHHMMATH POJIb HKCIIEPUMEHTA B MOJIyY€HHUH HAyYHO! HH(OpMaIuy;

*  NIPOBOAUTH MpPsIMbIE U3MEPEHUS PU3NUECKUX BEJIUUHH: BpEMS, pacCTOSHUE, Macca Tejia, 00beM,
CuJia, TeMIepaTypa, aTMoc(epHOoe AaBICHHE, BIaXXHOCTh BO3/yXa, HAMpsKEHUE, CUla TOKa,
paananroHHbIN (OH (C UCIONIB30BAHUEM JI03UMETPA); IPU STOM BHIOMPATh ONTUMANIBHBIN C10CO0
M3MEPEHUS U UCII0JIB30BATH IPOCTENIIINE METO/IbI OLIEHKU IIOTPEIIHOCTEN N3MEPEHU.

[Tpumeuanue. Jlrobast yueOHast mporpaMma JI0JKHA 00ECTIEYMBATh OBJIAJCHUE TIPSMBIMU
U3MEPEHUSAMH BCEX MEPEUNCICHHBIX (PU3NUECKUX BEITHMYHH.

*  TIPOBOJMTH UCCIICIOBAHHUE 3aBUCUMOCTEH (DU3UUYECKUX BEIMYMH C UCTIOIB30BAHUEM TPSIMBIX
M3MEPEHMIL: PU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCUPOBATH PE3YJIbTAThI OJTYYEHHON
3aBHCHUMOCTH (PU3NYCCKUX BEITUYHH B BUJIE TaOIHI] U TPa(UKOB, JeNIaTh BBIBOJIBI IO PE3yIbTaTaM
UCCJIEIOBaHMUS;

* MPOBOAMTH KOCBEHHBIC U3MEPEHUS (PU3NUECKUX BEIMYHUH: IIPH BHIMOJIHEHUH U3MEPEHUN cOOMpaTh
JKCIIEPUMEHTAIIBHYIO YCTAHOBKY, CJIE1ysl IPEIIOKEHHOW HHCTPYKLIUH, BBIYUCIIATh 3HAUECHUE
BEJIMYUHBI U aHAIIM3UPOBATH [IOJIyYEHHBIE PE3YJIbTAThI C YYETOM 3aJaHHOW TOYHOCTH U3MEPEHU;

*  QHAIM3WPOBATH CHTYAIHH NMPAKTUKO-OPUCHTHPOBAHHOTO XapaKTepa, y3HaBaTh B HUX MPOSIBIICHUE
M3YYECHHBIX (DU3HUECKUX SBICHHUM WM 3aKOHOMEPHOCTEH M MPUMEHATh UMEIOIINUECs 3HAHUS I UX
OOBACHEHHS;

* IOHUMATh MPUHIIMIIBI JCHCTBUS MAIIMH, TPUOOPOB M TEXHUYECKHUX YCTPONCTB, YCIOBUS UX
0€30I1aCHOr0 UCIIOIL30BaHUs B IIOBCEIHEBHOM KU3HU;

* HCIIOJIB30BATh MPH BBHIMOJIHEHUHU YUEOHBIX 3a/1a4 HAYYHO-TIOMYJIAPHYIO JIUTEPATYpPy O PU3HUECKUX
SIBJICHUSIX, CIIPABOYHBIE MaTepuaibl, pecypchl IHTEpHeT.

Bbll'[yCKHI/lK MOJYYMT BO3MOKHOCTHb HAYYUTHLCH:

¢ OCO3HAaBaThb ICHHOCTb HAYYHbIX HCCH@HOB&HHﬁ, POJib (1)I/I3I/IKI/I B paClIMpCHHUN HpeI[CTaBHeHI/Iﬁ 00
OKpYyKaromeM MUPEC U €€ BKJIA B YIIYUIICHUEC KAaU4CCTBA JKU3HU,

¢ UCII0JIb30BAaTb IPUCMBbI ITIOCTPOCHUS (bHBquCKI/IX MOI[CJ'I@?I, IIOUCKa U q)OpMy.]'H/IpOBKI/I
A0Ka3aTCIIbCTB BBIIBUHYTBIX TUIIOTC3 U TCOPCTUYCCKUX BBIBOJOB HAa OCHOBEC SMITUPHUICCKU
YCTAHOBJICHHBIX (baKTOB;

* CpaBHUBATh TOYHOCTh U3MEPEHUS (PUINISCKUX BEITUUHH 10 BEIMYMHE UX OTHOCUTEIHHOU
MOTPEIIHOCTH MIPU MPOBEICHUU MPSAMBIX U3MEPEHUI;

* CaMOCTOSITEIbHO MMPOBOAUTH KOCBEHHBIE U3MEPEHUS U UCCIIEAOBAHUS (PU3MUECKUX BEIUYHH C
HCIIOJIb30BaHUEM PA3JIMYHBIX CIIOCOO0B U3MEPEHUs (PU3NUECKUX BEIUUYUH, BBIOUPATh CPEICTBA



M3MEPEHUS C YUeTOM HEOOXOAMMON TOYHOCTH U3MEpEeHHit, 000CHOBBIBAThH BHIOOP criocoba
MU3MEPEHHUs], aJIEKBATHOTO MTOCTABICHHOM 3a/1aue, TPOBOJIUTH OIIEHKY JOCTOBEPHOCTH MOJTYyUECHHBIX
pe3yNIbTaTOB;

*  BOCHpPHUHUMATH HHPOPMALUIO (PUZNIECKOTO COACPIKAHUS B HAYUHO-TIOYJISIPHOM JTUTEpaType U
Cpe/cTBaxX MaccOBOW MH(OpMaNny, KPUTHIECKH OIIEHUBATH TTOJyYSHHYIO HHPOPMAIHIO, aHAIU3UPY S
ee coJiep)KaHKe U JaHHbIE 00 UCTOYHHMKE HH(OpMAIINH;

* C03/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOLIEHHS O (PU3UYECKUX SIBICHUSAX Ha OCHOBE
HECKOJIbKUX MCTOYHUKOB MH(OPMAIIUH, COTTPOBOXKIATh BBICTYINICHHE IPE3CHTAIlMEH, YUUTHIBAs
0COOEHHOCTH ayIUTOPHH CBEPCTHUKOB.

KBanToBbIe iBJIeHUSA
BohinyckHUK HAy4YuTCH:

*  pacro3HaBaTh KBAHTOBBIE SBJICHUS U OOBSICHITH HA OCHOBE UMEIOUINXCS 3HAHUNH OCHOBHBIE
CBOMCTBA UJIM YCJIOBUS MPOTEKAHUS ITUX SIBIICHUN: €CTECTBEHHAs! M UCKYCCTBEHHAS
PaZMO0aKTUBHOCTD, O-, 3- U Y-U3Ty4eHHs], BOSHUKHOBEHHE JTMHEWYATOrO CIIEKTpa U3JIyYeHUs aTOMa;

*  ONKUCHIBATh U3YUYECHHBIE KBAHTOBBIC SBJICHHS, UCTIONb3Ys (PU3NUECKHE BEJIMYMHBI: MACCOBOE YHUCIIO,
3apsAA0BOE YHCIIO0, IEPUOJ MOTypaciaja, SHeprust (GOTOHOB; MPU ONMHUCAHUU MPABUIBLHO TPAKTOBATh
(bu3nUecKuil CMBICI UCTIONIb3YEMBIX BEIMYUH, UX 0003HAUEHHSI U €IMHUIIBI U3MEPEHHST; HAXOAUTh
(bopMyIIbl, CBSI3BIBAIOIINE JAaHHYIO (PU3NUECKYIO BETUUYHMHY C IPYTUMH BEIMYMHAMHU, BHIYUCIISAThH
3Ha4YeHUE (PU3NUECKON BETUUUHBI;

¢ AHAJIM3UPOBATHh KBAHTOBBIC SABJICHUS, UCIIOJIb3Y (1)I/IBI/I‘ICCKI/IC 3aKOHBI U MTOCTYJIAThI: 3aKOH
COXpaHCHUA SHEPTHUH, 3aKOH COXPAaHCHUS SJICKTPUICCKOT'O 3apsaad, 3aKOH COXpaHCHHA MaCCOBOI'0
qucia, 3aKOHOMEPHOCTHU U3JIYUCHUA U ITOTJIOICHUA CBETAa ATOMOM, IIPU 3TOM pa3jindyaThb CJIOBCCHYIO
(1)OpMy.]'II/IpOBKy 3dKOHa U €ro MaTeMaTHU4YCCKOC BBIPAKCHUC,

* pasnuyaTh OCHOBHBIC IIPU3HAKYU IUIAHETAPHON MOJEIIN aTOMa, HYKJIOHHON MOJIEIIM aTOMHOTO
Anpa;

*  IIPUBOJUTH PUMEPHI MPOSBICHUS B IPUPOAE U IPAKTUUECKOIO UCIIOIb30BAHUS
PagMOaKTUBHOCTH, SIAEPHBIX U TEPMOSACPHBIX PEAKIMM, CIEKTPAIIBHOTO AHAIN3A.

BBIHyCKHI/IK MNOJYYMT BO3MOKHOCTD HAYYUTHCH:

*  HCIIOJIb30BATh MOJYYSHHBIE 3HAHUS B IIOBCEIHEBHOW )KU3HU NIPU 0OpalIeHuH ¢ pubopamMu u
TEXHUYECKUMHU YCTPOICTBaMU (CYETUYMK MOHU3UPYIOIINX YaCTUL, JO3UMETD), JUIsl COXPAHEHUS
3JI0pOBBS U COOJIIO/IEHNSI HOPM DKOJIOTUYECKOTO MOBEJCHHS B OKPYIKaIOIIEH CPEIE;

® COOTHOCHUTB DHEPIuro CBA3HM aTOMHBIX AIEP C I[e(l)eKTOM MacCcCHI,

* IPUBOJUTH IPUMEPHI BIUSHUSA PAAUOAKTUBHBIX U3JIyYEHUN HA )KUBbIC OPIraHU3MBbI; IOHUMATh
MPUHIUI ACHUCTBUS JO3UMETPA U Pa3jINdaTh yCIOBHS €r0 UCIIOJIb30BaHUS;

¢ ITIOHUMATb 3KOJIOTHYCCKHUC HpOGJ’ICMH, BO3HHUKAOMIUEC ITPH UCTIO0JIBb30BAHNHN aTOMHBIX
BHGKTpOCTaHHHfI, U IIyTHU PCIICHUA 3THUX HpO6J’I€M, NEPCHCKTUBLI UCIIOJB30BaHMA YIIPABIACMOTI'O
TEPMOAIACPHOTO CUHTE3A.

DJ1eMeHTBI ACTPOHOMUH
BbInyCKHUK HAYYHUTCSH:

*  yKa3bIBaTh Ha3BaHUs IU1aHeT COJIHEYHON CUCTEMBI; pa3inyaTh OCHOBHBIEC MPU3HAKU CYyTOYHOTO
BpaIeHus 3Be3IHOTO HeOa, nBrkeHus JIyHbl, CollHIIA U TIJIaHET OTHOCUTEIHHO 3BE3I,

¢ IIOHUMATb pa3Invuia MCKIY FGHHOHGHTqueCKOﬁ u FeOHeHTqueCKOﬁ CUCTCMaMHU MHUpaA,

BLIHyCKHI/IK MNOJYYUT BO3MOKHOCTHb HAYYUTHLCH .



*  yKa3bIBaTh OOILIME CBOMCTBA M OTJIUYMS IUIAHET 36MHOM I'PYIIIBI U MJIAHET-TUTAHTOB; MaJIbIX TeJl
CoItHEe4HOM CUCTEMBI U OOJIBIINX TUIAHET; MOJIB30BAThCs KapTOH 3BE3AHOTO Heba Mpu HaOII0ACHUSIX
3BE3/IHOTO Heba;

*  pasnuyaTh OCHOBHBIC XapaKTEPUCTUKHU 3BE3]l (pa3mep, IBET, TEMIIEpaTypa) COOTHOCHTD I[BET
3BE3/Ibl C €€ TeMIIepaTypoii;

¢ Ppas3yinvuaTh THIIOTE3bI O MMPOUCXOKIACHUN CoJNIHEYHOH CHUCTEMBI.

COJEPKXAHME YYEBHOI'O IIPEIMETA «®PU3UKA»

CO/AEP/KAHHE KYPCA ®U3HKH 7 KIIACCA
Beeoenue (4 u)

®dusuka — Hayka o npupoze. Pusnueckue sprneHus. Pusnueckue cBoiicTa ten. Habmonenne n
onucanue GU3NUecKux siBineHuid. Ousndeckre BeNuYuHbI. M3mepenne Gu3nuecKux BeIMYUH: JITHHBI,
BpeMeHH, TemiiepaTypbl. usndeckue npudopsl. lloepewnocmu usmepenui. MexayHapoHas cucteMa
equHUI. Qusuueckue mooenu. Pusnka u Texauka. TOYHOCTH U MOTPEITHOCTh H3MEPEHUH.

Hemoncmpayuu
[Ipumepbl MEXaHUYECKUX, TEIIOBBIX, JIEKTPUYECKUX, MATHUTHBIX U CBETOBBIX SIBIICHUM.
duznueckue mpudopsI.
CBobOonHoe nagenue tei B Tpyoke HproToHa.

Dponmanvrsle onvimol

HccnenoBanue cBOOOTHOTO MaieHUs Tel. M3Mepenue JIMHBI.
N3mepenne o0bema KUAKOCTH B TBEPIOTO Tena. M3mepenue Temneparypsl.

Jlabopamopusie pabomot
1. OnpeneneHue 1EHBI AEICHUS TIKATbI U3MEPUTEIBHOTO MPUOopa.
Ilepsonauanvhuie ceedenus o cmpoenuu geujecmaea (6 u).

Crtpoenue BemecTBa. OMBITHI, JOKA3bIBAIOIINE AaTOMHOE CTPOCHHE BelllecTBa. TermioBoe
JBUKEHHE aTOMOB U MoJieKy1. bpoyHnoBckoe nBmwxkenue. Juddysus B razax, KUAKOCTAX U TBEPABIX
Tenax. BzanmosericTBre yacTull BemecTa. ArperaTHble COCTOSIHUA BelecTBa. Moenu cTpoeHust
TBEPABIX TeJN, KUAKOCTeH U ra3oB. OObsICHEHHE CBOMCTB ra30B, JKUAKOCTEH U TBEP/IbIX TNl HA OCHOBE
MOJICKYJISIPHO-KUHETUYECKHUX MPEACTaBICHUM.

Hemoncmpayuu
TemnnoBoe pacHIMpeHre METAITMYECKOTO Iapa. 3meHnenne o0beMa KUJIKOCTH IPU HArPEBAHUU.
OnbIT, NOATBEPAKAAIOUINHI, UTO TeJIa COCTOAT U3 MEIbYalIINX yacTULl. MoJenu MOJeKysl BEIIECTB.
Mopenb Xxa0oTHUECKOT0 ABMXEHUS MOJIeKyJl. Moienb OpOyHOBCKOTO JIBUXKEHUS.

Juddys3us B razax u xxunkoctsax. CuenaeHrne CBUHIIOBBIX IMIHHIPOB.

SIBneHns cMauMBaHUs ¥ HE cMauuBaHus. SIBJeHHE KanuuIIpHOCTH. CKUMAeMOCTh Ta30B.

Dponmanvuvie onvinvl

HccnemoBanue 3aBUCUMOCTH CKOPOCTH MPOTeKaHus U (Hy3un OT TEMIIEPATYPHI.

Habmronenue siBieHuii cMayrBaHus U He cMaunBaHus. HaOmoienue siBJIeHHs KamWUISIPHOCTH.

HccnenoBanue cBONCTB KUJIKOCTEH, ra30B ¥ TBEpAbIX Tea. OOHapyKeHHE BO3/lyXa B OKPYKaroIleM

MIPOCTPAHCTBE.

HccnenoBanue 3aBUCUMOCTH 00beMa raza OT JIABJICHHSI PU TIOCTOSIHHON TeMIIepaType.
Jlabopamopnsie pabomot

2. OnpeneneHue pa3MepoB MaIbIX TEIl.

B3zaumooeiicmeue men (23 u).

Mexanuueckoe aBmxeHue. Omuocumenvrocms 0gudxcenus. Cucmema omcuema.  TpaexkTopus.
[Tyts. [IpssmonuHeitHOe paBHOMEpHOE ABIKeHHEe. CKOpocTh. ['paduiku 3aBUCUMOCTH ITyTH U MOJTYJIS
CKOPOCTH OT BPEMEHU JIBUKEHUS.

SAsnenue unepuuu. Mueptaocts Ten. Macca tena. [lnotHocTs BeniecTtBa. MeToibl n13MepeHus
Macchl ¥ TioTHOCTH. B3aumopeiicteue ten. Cuna. [IpaBuio cinoxenus cun. Cusa ynpyroctu. 3akoH



I'yka. Bec Tena. CBsA3b Mexay cuiioi TskecTu U Maccol Tena. Cuna tsbkectd. Cuila TSKECTH Ha APYTruX
r1aHerax. Metojibl u3mepenus cuibl. JJunamomerp. CriokeHHe ABYX CHJI, HAPABIEHHBIX 110 OJJHOM
npsimoid. PaBHonelicTBytomiast 1Byx cui. Cuna Tpenusi. usndeckas npupoaa HedecHbIx Tea ColHeUHON
CUCTEMBI.

Hemoncmpayuu
PaBHOMEepHOE U HepaBHOMEpHOE MPSIMOJIUHEITHOE ABM)KEHNE. OTHOCUTEIBHOCTD JBMKEHUS. SIBIEHHE
nHepuuu. B3zaumopeincTBue Te.
BsBemmBanue ten. [lpusnaku gevictBus cuibl.  Buner negopmanuu. Cuna tsokectu.  J[BrxeHue
TE€J N0 JEUCTBUEM CHJIbI TSDKECTH.
Cua ynpyroctu. HeBecomocts.  Cnokenue cwii.  Cuia TpeHuUs.

DponmanvHbie onvimol
W3mepenne ckopocT paBHOMEPHOTO JBMKEHMs. VlccnenoBaHne 3aBUCHMOCTH ITyTH OT BPEMEHHU IIPU
PAaBHOMEPHOM JIBM>KEHHH.
N3mepenne maccel.  M3Mepenue mioTHOCTH.  M3MepeHue cuibl TMHaMOMETPOM.
CroxeHue cuil, HalpaBJIEHHBIX BJI0JIb OJHOM npsaMoi.  MccienoBaHue 3aBUCUMOCTH CHIIBI TSIKECTH OT
Macchl Telna.
HccnenoBanue 3aBUCUMOCTH CHUJIBI YIIPYTOCTH OT YAJIMHEHUS IPYKUHBL. VI3MepeHne )KeCTKOCTH
MPY>KUHBI.
HccnenoBanue cuibl TpeHUS CKOIbKeHUs. M3Mepenne kosdduiirenta TpeHus: CKOJIbKEHUSI.

Jlabopamopusie pabomot u onvimul

3. 3mepenune maccel Tea Ha pblYakKHbIX BECax.
4. Uzmepenune oobeMa Tea.
5. Onpenenenvie MIOTHOCTH TBEPJOTO TeEJA.
6. 'pagupoBaHue NPY>KUHBI U U3MEPEHUE CUIT ITUHAMOMETPOM.
7. I3mepeHue cuiibl TPEHHsI C IOMOUIBI0 JUHAMOMETpA.

Jlasnenue meepovix men, yncuokocmeii u 2azoe (21 u).

Jasnenune. JlaBnenue TBepasix Tel. JlaBnenue raza. OO0bsCHEHUE TaBIICHUS Ta3a HA OCHOBE
MOJIEKYJISIPHO-KUHETHUECKUX MpezcTaBieHuil. [lepegaua naBneHus ra3aMu U KUAKOCTAMU. 3aKOH
[Mackans. Coobmatomuecs: cocyabl. ATMOcepHoe naBieHne. MeTo bl u3MepeHus aTMochepHoro
napieHusi. bapomeTp, MaHOMETp, MOPIIHEBOM KUAKOCTHBIM HAcOC. 3aKOH Apxumesa. Y CIoBUs TUIaBaHUS
Ten. Boznyxomnnasanue.

Hemoncmpayuu
3aBUCUMOCTbD JaBJICHUS TBEPJOTO TEJa HA ONOPY OT JEHCTBYIOIIEH CUIIBI U IJIOLIAAN OIOPHL.

OnbIT, AEMOHCTPUPYIOIINHN, UTO IaBJICHUE ra3a OJIMHAKOBO 110 BCEM HampaBieHUsM  3akoH [lackans.
OO0Hapy>keHre AaBJICHUS BHYTPH )XUIKOCTH. VccienoBanue qaBiICHHUS BHYTPH KUJAKOCTH HA OJJHOM U
TOM K€ YPOBHE.
['uppocraTudeckuit mapajiokc.  3aKOH COOOIAIOIIMXCS COCYIOB JUIsl OJJHOPOIHON U HEOJHOPOAHOM
KHUJIKOCTH.
B3emmBanue Bo3nyxa. OOHapykeHue armochepHoro gaBieHus. M3mepenue armochepHOro
JaBJIeHUs] 0apOMETPOM-aHEPOHIOM.
OmnbiT ¢ MaraeOyprekumu noymapusiva.  OOHapyskeHHe aTMOC(EpHOTO JTaBJICHUS.
W3mepenue atmocdepHoro AaBienus bapomerpom-anepouoM. OOHapyx’eHHe aTMOCHEPHOTO
JIaBJICHUA.
W3mepenue atMmochepHOro AaBieHus bapoMeTpoM-anepou oM. Manometpsl. ['uapaBinueckuii
npecc.
OO6Hapy>keHue CUIIbI, BBITAIKUBAIOUICH Teo u3 ra3a. 3akoH Apxumena. [lorpyxeHue B )KUIKOCTH TEl
Pa3HOM TIOTHOCTH.

@Dponmanvusle onvimol
UccnenoBanue 3aBUCUMOCTH JIaBJICHUS TBEPJIOTO TEJIa HA OMOPY OT JECHCTBYIOMIECH CUJIBI U IJIOIIA A
OTIOPBL.
HccnenoBanue 3aBUCUMOCTH JAAaBJICHUS Ta3a OT 00beMa MPU HEM3MEHHOU TeMIepaType.



HccnenoBanue 3aBUCMMOCTH JIABJICHUS ra3a OT TEMIIEpaTyphl MPU HEU3MEHHOM O0BbeME.
UccnenoBanue 3aBUCUMOCTH JIABJICHUS KUJKOCTH OT BBICOTHI YPOBHS €€ CTOJI0A.

HccnenoBanne 3aBUCUMMOCTH JABJICHUS JKHUIKOCTH OT €€ TNIOTHOCTH.

HccnenoBanue 3aBUCUMOCTH JABJICHUS BHYTPH )KHUJIKOCTH OT TITyOUHBI TOTPYKEHUSI.

3aK0H COOOIIAIOIITUXCS COCYOB JIJIsi OTHOPOTHOM XHAKOCTH. OOHapyKeHHe aTMOC(HEPHOTO JaBJICHUSI.
N3mepenne armocdepHOro naBieHus 0apoMeTpoM-aHepou oM. M3mepeHue AaBieHus )KUIKOCTH
MaHOMETPOM.

OOHapy>KeHUE CUJTBI, BHITAJKUBAIOIIEH TEJIO U3 KUAKOCTU.  MccneqoBaHue 3aBUCUM OCTH CUJTBI
Apxumena ot o0beMa Tella U OT INIOTHOCTH XKUAKOCTH.  MccaenoBaHue yCIOBUH TIaBaHUS TEI.

Jlabopamopnsie pabomot
8. OmpezienieHre BHITATKUBAIOIIEH CUITBI, ACHCTBYIONIEH HA IOTPY>KEHHOE B KHUIKOCTH TEJIO.
9. BrisicHeHMe yCI0BUH TUIaBaHUs Tela B )KUIKOCTH.

Paboma u mowgnocms. Inepzus (16 u).

Mexanuueckast padbora. MouHocTh. [IpocThie MexaHu3Mbl. MOMEHT CHIIBI. Y CIIOBHS PaBHOBECHS
pbIdara. «30J0To€e MpaBUIO» MeXaHUKU. Buipl paBHOBecus. Koadpdunment nmonesnoro neiicreus (KI1).
Ouneprus. [lorenunanbHas u kuHernyeckas sueprus. 11 [lorenumanbHas 3Heprust B3auMo1€CTBYFOIINX
TEJ MPEBPAILICHUE SHEPTHUH... 3aKOH COXPAHEHUSI MEXaHUYECKOM SHEPTrUu. MeTOoIbl U3MEPEHUST YHEPTUH,
paboThI U MOIITHOCTH.

Hemoncmpayuu

YcnoBus coepuieHus TeaoM paboTel.  [Ipocteie Mexanusmel.  [IpaBmiio MmomenToB. M3Mmenenue
SHEPTUH TeJia MPU COBEPIICHUH PAOOTHI.
[IpeBpareHNss MEXaHUYECKOW YHEPTUH U3 OJHOU (HOPMBI B APYTYIO.

DponmanvHvle ONbIMbL
W3mepenue paboThl U MOIIIHOCTH TeJa. HccnenoBanue ycnoBuil paBHOBECHUS pblyara.
[TpuMmeHeHne yCIOBUI paBHOBECHS phlyara K OJ0KaMm. «30510TOE» MPABUIIO MEXAHUKHU.
Haxosx1eHne neHTpa TsKeCTH IIOCKOIo Tena. VYcnoBust paBHOBeCHS TeI.
Brruncnenune K11/ HakJIOHHOM IJTOCKOCTH. H3mepenne n3MeHeHnsl NOTEHUUAIBHOM SHEPTUH TEIIA.

Jlabopamopusie pabomot
10. BrisicHeHHe yciioBUsl paBHOBECHUS pblyara.

11. Onpenenenune KIIJI npu nogbeme Tena Mo HAKJIOHHOW IJIOCKOCTH.

COAEP/KAHUE KYPCA ®U3HKH 8 K/IACCA

TenJioBble siBjieHHsI (25 1)

TennoBoe nBmxenue. TemnoBoe paBHoBecue. Temneparypa. BuyTpennsis sneprusi. Pabora u
termonepenaya. TemmonpoBogHocTs. KonBekuus. M3nyuenne. KonudecTBo TemnoTsl. Y genbHas
TEIUI0EMKOCTh. PacueT kosimdyecTBa TEIJIOTHI TP TEMJI000MEHE. 3aKOH COXPaHEHMSI U ITPEBPALLICHUS
SHEPIrUH B MEXaHUUYECKHUX U TEIUIOBBIX Ipoueccax. [naBnenue u oTBepaeBaHne KPUCTAIMYECKUX TEll.
VY nenbHas TeroTa miasienus. Mcnapenne u konaeHcanus. Kunenne. BnaxuocTs Bo3ayxa. Y neibHas
TeruioTa napoodpazoanus. OObSICHEHNE U3MEHEHUS arperaTHOTO COCTOSIHUS BEILIECTBA HA OCHOBE
MOJICKYJISIPHO-KUHETHUECKUX TIpeicTaBiieHni. [IpeoOpazoBaHue SHEPTUN B TETUIOBBIX MAIIMHAX.
JBurarens BHyTpeHHETO cropanus. [lapoBas Typouna. KII/] TeruioBoro asuratens. IKOJOTHYECKHE
poOJIEMbI HCTIOIB30BAHUS TETUIOBBIX MAIIIMH.

O®POHTAJIBHBIE JIABOPATOPHBIE PAGOTbI

1. CpaBHEHUE KOJIMYECTB TETUIOTHI IPXU CMEUTUBAHUU BOJIbI PA3HOU TEMIIEPATYPHI.

2. 3amepenue y1eapHON TEIIOEMKOCTH TBEPOTO TeA.

3. 3MepeHue BIaXXHOCTH BO3AyXa.

JJieKTpUYecKUe sABJIeHus (2749)

OnekTpuzanus Ten. [[Ba pona anexkTpudeckux 3apsaaos. Bzanmoseinctue 3apspkeHHbIX Teil. [IpoBoaHuKwY,
JUAJIEKTPUKU U MOIYIIPOBOIHUKHU. DIEKTPUUECKOE MOJI€. 3aKOH COXPAHEHHMSI JIEKTPUYECKOI0 3apsiia.
Hanpsscennocmyo snexmpuueckozo nons  JIemuaMoCTb 3IEKTPUYECKOTr0 3apsiia. JNeKTpoH. CTpoeHue



aToMa. DIEKTpUUECKU TOK. JeficTBUE SNEKTPHUUECKOro MO Ha dJEKTpUUecKue 3apsabl. MicTouHuKu
TOKa. DiiekTpuueckas 1enb. Cuia Toka. IJIeKTPUIeCKOoe HApsHDKeHUE. DIEKTPUIECKOE COMTPOTUBIICHHE.
3axon OMa a1is yuactka nenu. [locnenoBaTtensHoe U napajuieibHOE COeIMHEHNE POBOIHUKOB. PaboTta u
MOIITHOCTbH JIEKTpUIecKoro Toka. 3akon Jxoyns—IJIenna. Kongencarop. [IpaBuia 6e3omacHOCTH mpH
padoTe ¢ AMEKTPONPHUOOPaAMH.

O®POHTAJIBHBIE JTIABOPATOPHBIE PABOThI

4. Coopka >IeKTpHUUeCcKOH 1K U U3MEPEHHE CUITbI TOKOB €€ Pa3IMYHBIX YYaCTKaX.

5. 3mepenue HanpspKeHKs Ha PasjIMUHbIX YYacTKax 3JIEKTPUYECKON LIETIH.

6. PerynupoBaHue cuibl TOKa peOCTaTOM.

7. U3mepeHue conpoTUBICHUS TPOBOIHUKA MPU TOMOIIUA aMIIEpMETPa U BOJILTMETPA.

8. M3aMepeHne MOIIHOCTH U pabOTHI TOKA B AJIEKTPUUYECKOI J1aMIIe.

DJIeKTPOMArHUTHbIE siBjieHus (5 4)

OmneiT OpcTena. MarauTtHoe mosie. MarHuTHOE moJie IpSMOro Toka. MarHUTHOE 10JI€ KaTyIIKU C TOKOM.
[TocTostHHBIE MATHUTHI. MarHUTHOE T0JI€ TTOCTOSIHHBIX MAarHUTOB. MarHuTHOE 1moJie 3eMIIH.
B3anmoneiicTBre MaruuToB. [[elicTBME MArHUTHOTO TOJISl HAa MPOBOJHUK C TOKOM. DJIEKTPUUECKUI
JIBUTATEb.

OPOHTAJIBHBIE JIABOPATOPHBIE PABOThI

9. COopKa AIEKTPOMArHuTa M UCIBITAHUE €r0 JCHCTBHSL.

10. M3yuenue 31MeKTpUUECKOro ABUTaTeNs IOCTOSTHHOTO TOKa (Ha MOJIEINH).

CseToBble siBjienus (13 u)

HcTtounuku cBeta. [Ipsmonuneiinoe pacnpocTpanenue csera. Buagumoe nsuxenue csetui. OTpakeHue
cBeTta. 3aKkoH oTpaxeHus ceera. [Imockoe 3epkano. [Ipenomiienne ceeta. 3aKOH MPEIOMIICHUS CBETA.
JIunzel. @okycHOe paccTosiHue JIMH3BI. OnTryueckas cuia JuH3bl. M300paskeHus, 1aBaeMbie TUH30M. ['11a3
KakK onrtudeckas cucrema. Onruueckue mpuoOopsI.

OPOHTAJIbBHA JIABOPATOPHAS PABOTA

11. [omyuenne n300pa>keHMsI IPH MOMOIIN JIUH3BI.

Hrorosasi konTposibHas padora (14)

CONAEP/KAHUE KYPCA ®U3HKH 9 KJIIACCA
MEXAHUWYECKOE JIBUXKXEHUE -34uyaca
MarepuanbHas Touka. Cucrema orcuéra. [lepememienne. Mexannueckoe aBuxkenue. Onucanue
MEXaHUYECKOTo JBUKEHUA Tel. TpaekTopus ABUKEHUs U MyTh. CKOPOCTh — BEKTOPHAs BEJIMUMHA.
Monyib BEKTOPHOU BETUYMHBI. METOAbI UCCIIEIOBAaHUS MEXAHUYECKOTO ABMKEHHS. CKOPOCTh
PaBHOMEPHOTO IPSIMOJIMHEWHOIO JIBUKEHUs. MeToabl U3MEPEHUs CKOpOCcTU. PaBHOMEpHOE
psIMOJIMHEHOE ABMKeHue. ['pauKku 3aBUCHUMOCTH MOAYJISl CKOPOCTU U IIYTH PaBHOMEPHOTO ABM)KEHUS
ot BpemeHu. HepaBHOMepHOE nBMXEHNE. MITHOBEHHAs! CKOPOCTh. Y CKOpeHHe. PaBHOycKOopeHHOE
JBUKEHHE. 3aBUCMOCTh MOJTYJIS CKOPOCTH U ITyTH PaBHOYCKOPEHHOT'O JABM)KEHHUS OT BpeMeHu. [ paduxu
3aBHCHUMOCTH MOJYJISl CKOPOCTH U IIyTH PAaBHOYCKOPEHHOT'O IBUYKEHUS OT BpeMeHH. PaBHOMEpHOE
JBUJKEHHE 10 OKPYKHOCTH. LleHTpocTpemuTenbHoe yckopenue. SBienne nuepunu. THepTHOCTH Tel.
ITepssiii 3akoH HetoTona. Macca. Macca—Mmepa MHEpPTHOCTH U Me€pa CIIOCOOHOCTH Teja K
TpaBUTAIMOHHOMY B3aMMOJICUCTBUIO. MeToabl n3Mepenust Macchl Tesl. Kunorpamm. Cuna kak Mmepa
B3auMoieiicTBus Ten. Cuina — BeKTopHas BelnuuHa. Enunauia cuiibl — HploToH. M3Mepenue cuiibl o
nedopmaruu npykunbl. Cuna ynpyroctu. [IpaBuno cioxkenus cuit. Bropoii 3akon Hetotona. Tperwii
3akoH Hptorona. Cuna tpenus. Cuia TskecTd. 3aKOH BCEMHPHOTO TAroteHusi. CBoO0JHOE MaieHHe Tell B
TpyOke Hrtorona. HeBecomocTs. Cuna Tpenus. mmysbe. 3aK0H coOXpaHeHUsI UMITyJibca. PeakTuBHOE
nBwxeHue. DHeprusi. Kunernueckas sneprus. [loTeHumanbHas sHEPrus B3auMOEHCTBYIOLIUX TEll.
PaboTa xak Mepa n3mMeHeHus: SHepTur. MOIIHOCTh. MeToabpl U3MEepEeHHs padOThl ¥ MOIITHOCTH.
3aKOH COXpaHEHUsI MEXaHUYECKON YHEPTHUH.
Jemoncmpayuu Mexannueckoe 1BrkeHHe. OTHOCUTEIBHOCTD ABUKECHUS.
PaBHOMEpHOE NIPSIMOJIMHEWHOE ABUXKeHUEe. HepaBHOMEPHOE NBUKEHUE.
PaBHOYyCKOpEHHOE MPAMOJIIMHERHOE JBUKEHUE. PaBHOMEpPHOE JBUKEHHUE IO OKPY>KHOCTH.
B3aumoneicteue Tein. SBilieHUE HHEPLUH.



3aBUCUMOCTB CHJIBI YIIPYTOCTH OT Aeopmariuu npy>kuHbl. CIoKeHue ¢

Hemoncmpayuu

3aKOH COXpaHEHUsl UMITyJIbca. PeakTUBHOE IBUKEHHUE.

M3MeHeHne sHepruu Teja NMpu coBeplieHnn padoTsl. [IpeBpalienns MexaHnuecKoi 3HepTUr U3 OJIHOMN
dbopMBbI B Ipyryro. 3aKOH COXpaHEHHS SHEPTUH.

Jlabopamopnvie pabomul

1.UccnenoBanue paBHOYCKOPEHHOTO JBUKEHHSI 0€3 Ha4allbHOM CKOPOCTH

2.M3mepenune yCKOpEeHHs: CBOOOHOTO MaACHUS

Mexannuyeckue KoJie0aHUs U BOJIHBI 3BYK-164acoB

KonebatenbHble NBIKEHUSI. MexaHUYecKue KojebaHus. AMIUTUTY1a, IEPUO/I U YacTOTa KOJICOaHUH.
["apmonnueckue konebanus. [IpeBpaiienus sHeprun npu konedanusx. Ileproap! KkonedaHui HUTSHOTO U
NPYKUHHOI'O MasiTHUKOB. MexaHn4ecKue BOIHbI. Buabl MexaHnyeckux BoiaH. OCHOBHBIE
XapaKTEpUCTUKU BOJH. CBSI3b MEXKIY CKOPOCTBIO BOJIHBI, JIIMHOW BOJIHBI U YaCTOTOU. 3BYK.
Pacnipoctpanenue u oTpakeHue 3Byka. | pOMKOCTb, BBICOTa U TEMOp 3BYyKa.

Hemoncmpayuu

Mexanuueckue KonebaHusl.

KonebGanus MaTeMaTH4eCKOTO U MPY>KUHHOTO MasTHUKOB. [Ipeobpa3oBanue sHEpruu Mpu KoJIeOaHHIX.
Briayxnennsie koieOanus. PezoHanc.

Mexannueckue BosHbL. [lonepednbie 1 Mpo10JIbHBIE BOJTHBI. 3BYKOBBIE KOJICOAHMS.

VYcnoBus pacipoCTpaHEHUs 3BYKa.

Jlabopamopuan paboma

3.UccnenoBanue 3aBUCUMOCTH TIEPUOA U YACTOTHI CBOOOIHBIX KOJICOAHUN HUTSHOTO MasiTHUKA OT €ro
JUTUHBI.

DJIeKTPOMArHUTHOE MoJie-2649acoB

MarnutHoe nosie. OTHOPOIHOE U HEOJTHOPOJHOE MarHuTHOE Mosie. HanpapneHnne Toka u HanpaBieHUE
JUHUAK ero MarHuTHoro noJst. [IpaBuso 6ypaBunka. OOHapy)eHHe MarHUTHOTO 1ouist. [IpaBuiio neBoi
pyku. MHAYKIMS MAarHUTHOTO MoJi. MarHuTHBIN noTOK. OnbITel Papajes. DIeKTpOMarHuTHAs
nHaykuua. Hanpasnenne nHayknnoHHoro Toka. [lpasuno Jlenna. SIBnenne caMOMHyKIUN.
[Tepemennslii Tok. ['eneparop nepemeHHoro Toka. [IpeoOpa3oBaHue SHEPTUU B 2JIEKTPOreHEpaTOpPaX.
Tpancdopmarop. [lepenaua snekTpuyecKol JHEPTUU HA PACCTOSHUE. DICKTPOMArHUTHOE TOJIE.
DneKTpoOMarHuTHbIE BOJIHBL. CKOPOCTh 3€KTPOMArHUTHBIX BOJIH. BiMsiHUE 371€KTPOMarHMTHBIX
U3JTy4yeHUl Ha )kuBble opranu3Mbl. Kongencarop. Duepeus s1eKmpudecko20 nojs KOHOeHcamopa.
Konebatenbublit koHTYp. [lomydenune anekTpoMarHuTHBIX konebanuii. [Ipumepsl paauocsszu u
TeNeBUJICHUA. DIIEKTpOMarHuTHas npupoja ceera. [Ipenomnenue ceera. [lokaszarens npeaomiieHus.
Hucnepcus cBera. Tunel oNTHYECKUX CEKTPOB. Ilornomenne u nenyckanue cBeTa aTOMaMH.
IIpoucxoxaeHue JIMHEHYaThIX CIIEKTPOB.

Jlabopamopuan paboma

4.VI3yueHue sBICHUS 3J1EKTPOMAarHUTHON UHTyKIIUU

5. HabnioieHue CIionHoro U JMHEHYaThIX CIEKTPOB UCITYCKAHUS

Crpoenne aToMa U aTOMHOI0 siipa. MUcno/ib30BaHue JHepPIruu aTOMHBIX siep-19 yacos
PannoakTMBHOCTH KaK CBUJIETENIBCTBO CIOKHOIO CTpoeHMs aToMa. CtpoeHue atoma. OnbITh
Pesepdopna. [Inanerapuas mogens aroma. CTpoeHHe U CBOMCTBAa aTOMHBIX ep. CocTaB aTOMHOTO sijipa.
3apsoBoe U MaccoBoe uncia. Anepusie cuibl. Jledekt macc. DHeprust CBsi3u aTOMHBIX Sep.
PagnoaktuBHOCTH. Anb(da-, 6eTa- u ramma-uzinydenus. [lepuoa nomypacmnaga. MeToabl perucTpaiu
SIICPHBIX U3JIyYeHUU. SnepHas sHeprus. Snepueie peakuuu. JleieHue u cuHTe3 saep.

HcTtounuku sHeprun ConHua u 38e31. SnepHas sHepreTuka. BiusHue paguoakTUBHBIX U3JIy4€HUN Ha
’KUBBIE OpPraHU3MBbl. DKOJIOTHYECKHE MPOOIeMbl PA0OTHI ATOMHBIX 3JIEKTPOCTAHIUH.

Jemoncmpayusn

Mopnenb onsita Pesepdopra.

Jlabopamopuasa pabomut

6.13MepeHne eCTeCTBEHHOTO PaIMAIIMOHHOTO (DOHA JO3UMETPOM.

7.M3ydenue neneHus sapa aToma ypasa 1no ¢ororpaduu TpeKoB.



8.0neHka nepuoia noyypacmaja HaxoIIuxcs B BO3yXe NPOAYKTOB paciaja rasa pajoHa
9.M3y4yeHue TpeKoB 3apsKEHHBIX YaCTHUIL IO TOTOBBIM (hoTOrpadusim.

CTtpoeHue 1 3BOJIIONUSA BCeJIEHHOM-74acoB
BI/IIII/IMBIG ABUKCHUSA HEOECHBIX CBETHII. FGOHGHTpI/I‘{eCKaH U TCIIMOUCHTPHUYCCKAA

cuctembl Mupa. CoctaB u crpoenne ConHeuHol cuctembl. Dusndeckast npupoaa HeOECHBIX Tel
Comnneunoii cuctemsl. [Ipoucxoxnenne Comueunoit cucremsl. Puznueckas npupoaa CollHIIA U 3BE3/I.

Ctpoenue u »Botonus BeeneHHo.

no ¢pusuke 7 Kiacc

TemaTHueckoe IJIAHUPOBAHUE

No | HaumenoBanue | Kou-Bo Konmponvnvie meponpuamus
/n | pasgeia/TemMa 4yacoB Konmponvuwvie padbomot Jlabopamopuvie pabomot
1. | BBenenue 4 JlaGopatopHas pabota Nel
«OnpeneneHue LEeHbl AICHUS IKAJbI
U3MEPUTENIBHOTO ITpubopay
2 | IlepBonayanbubie | 6 KonTponbnas padora Nel | Jlaboparopnast padota Ne2
CBEICHMS O 110 TEME: «Ormpenienenue pa3MepoB MaJIbIX TE»
CTPOCHUHU «IlepBoHauanbHbIE
BELIECTBA CBEICHMSI O CTPOCHUHU
BELIECTBAY
3 Bsaumoneiictue | 23 Konrponbnas padora Ne2 | JlaboparopHas padota Ne 3
TeN 0 TeMe «3mepeHne Maccel Tena Ha
«B3aumopeiicTBue Tem» PBIYXKHBIX BECax»
JlaGopaTtophnast pabota No4
«M3mepenne o0ObeMa Tena»
JlaGopaTtopnast pabota Ne 5
«Omnpenenenue WIOTHOCTH TBEPAOTO
Tena»
JlaGopatopHas pabota Ne6
«I'pagupoBaHne PY>KUHBI U
U3MEPEHUE CHUJI TUHAMOMETPOM)
JlabopaTtopnast pabota No7
«M3MepeHue CUITbl TPEHUs ¢
MOMOUIbIO TUHAMOMETPa»
4 | JaBnenue 21 Konrponsnas padora Ne 3 | JlaboparopHas pabota. Ne 8
TBEPABIX Te, o teMe «/laBnenue «Onpenenenue BhITAIKUBAOLIEH
KHUIKOCTEH U TBEPJIBIX TEJ, KHUJIKOCTeH | CHIIbI, JEHCTBYIONIEH Ha OTpyKEHHOE
ra3oB Y Ta30B». B ’KHJIKOCTb TEJIO»
JlaGopatopHas pabota Ne 9
«BpIsICHEHNE yCIIOBHI IJTABAHMS TeEJa
B JKHJIKOCTI
5 Pa6ora n 12 Kontponbnas padorta Ne 4 | Jlabopatopnas pabora 10
MOILHOCTb. no teme «Pabota u «BblIsicHeHHE YCIOBUS paBHOBECHUS
DOHeprus MOIIHOCTb. DHEPIrUs» pbryara
JlaGopatopHnas padora. Ne 11
«Onpenenenue KITJ] npu noabeme
TeJIa 10 HAKJIOHHOM MJI0CKOCTH
6 [ToBTOpEHUE 4 HToroBasi KOHTPOJIbLHAS

padora




Uroro: 70 5 11
TemaTnuyeckoe MIAHKPOBAHME
no ¢pusuke § Kiacc
Ne HaumenoBanue Koa-Bo Konmponvnvie meponpusmus
T/I pasnena/Tema acos Konumponvuvie pabomet Jlabopamopnsie pabomot
|
1| I'nmaBa I. TemnoBble | 25 KonTpoasnas padora Nel 1. CpaBHEHHE KOJIMYECTB TEIIOTHI IPU
SIBJIICHUS 1o teme «TersoBsie CMEUIMBAHUU BO/JIbI pa3HOU
sBiieHUs. MI3MeHeHus TEeMIIepaTypHhl.
arperaTHeIX COCTOSIHUI 2. 3amepeHnue ynenbHOU
BELIECTBAY. TEIJIOEMKOCTH TBEPJOTO TeJa.
3. 3mepenue BIaXKHOCTH BO3/1yXa.
2| I'masa II. 27 KonTpoasnas padora Ne2 4. COopka >IeKTPUIECKON 1ENH 1
DIIEKTpUYECKHE 1o TeMe «JIEKTPUUECKUE M3MEPEHHE CHIIBI TOKOB €€ Pa3IMuHbIX
SIBJICHUS SIBIICHUS y4acTKax.
KonTposbnas pabora Ne3 5. M3mepenue HanpsoKeHus Ha
1o TeMe «IToCTOSIHHBIN TOK» | PA3JIUYHBIX y4aCTKAX 3JIEKTPUIECCKON
LETH.
6. PerynupoBaHue Cuiibl TOKa
peoCTaToOM.
7. U3mepeHue conpoTUBICHUS
MIPOBOJIHUKA TIPHU TIOMOIIN
amIepMeTrpa U BOJIbTMETpA.
8. MI3mepeHre MOLTHOCTH U PabOTHI
TOKA B JICKTPUYECKOM JaMIIe.
3 | I'nasa III. 5 9. COopka 371eKTpOMaruTa u
DIIEKTpOMarHUTHBIE WCIIBITAaHUE €T0 ACHCTBUS.
SIBJICHUS 10. 3yuyeHue 351eKTprUuecKoro
JIBUTATENSl IOCTOSIHHOTO TOKa (Ha
MOJICIIN).
4| I'maBa IV. CgeroBbie | 10 KonTpoasnas padora Ned 11. Ilonyuenue uzo0paskeHus mpu
SABJICHUS 10 TEMC ((CBeTOBI)Ie IIOMOIIIH JINH3BI.
SIBJICHUSI)
5| IloBTOpEeHMe 3 HTorosasi KOHTPOJIbLHAS
pa6ora
HToro: 70 5 11




TemaTuyeckoe NJIAHUPOBAHUE

no ¢pusuke 9 Kiaacc

Ne | HaumeHnoBanme Koa-Bo Konmponvnvie meponpuamus

1/ | pasjena/Tema 1acoB Konumponsnoie Jlabopamopuwie padomot

I padomol

1 | 3akoHbI 34 KonTpoasnas padora | 1. MccinenoBanue paBHOYCKOPEHHOTO
B3aHMOAEHCTBUS U Nel o Teme JBUKEHHS 0€3 Ha4allbHON CKOPOCTH.
JABHUKEHUS TeJl «Kunemaruka» 2. 3mepenune yckopeHusi CBOOOTHOTO

KonTtpoJubHnas pabora | nageHus.
Ne2 o teme
«JluHaMHKa»

2 | Mexanuveckue 15 KonTpoasnas padora | 3. McciegoBanue 3aBUCUMOCTH
KO0JieOaHUsl U BOJIHBI. Ne3 o teme MEPUOA U YaCTOTHI CBOOOTHBIX
3ByK «MexaHuueckue KoJieOaHUil MasiTHUKA OT JJIMHBI €r0

KOJIcOaHHUS ¥ BOJIHBL. HUTH.
3BYK»

3 | DuekTpomaruuTHoe | 26 Kontpouabnasi padora | 4. 3yueHue sBieHUs
moJjie Ne4 o teme AIEKTPOMArHUTHOW MHIYKIIUH.

«ONEeKTPOMarHuTHOE 5. HaGmroieHue CIuiomHoro u
oJie» JMHENYaThIX CIEKTPOB UCITYCKAHMSI

4 | CTtpoenne aToMa U 19 KonTtpoubnas padora | 6. I3mepeHue ecTeCTBEHHOTO
aTOMHOIO si/Ipa NeSmio reme «CTpoeHue | paauanoHHOTO (POHA JO3UMETPOM.

aToMa U aTOMHOT'O 7. I3y4yeHue JiesieHus siapa atoma
aqpay ypaHa 1o potorpaduu TpeKoB.
8. M3yuenue TpeKoB 3aps>KEHHBIX
YaCTHI IO TOTOBBIM (hoTorpadusim

5 | CTpoeHue u 3
IBOJTIOLIUS
BceesieHHOM

6 | lloBTOpEeHme 4 Hrorosas

KOHTPOJIbHas1 padoTa
Hroro: 102 6 8







