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|. Ilmanupyemble pe3yJabTaThl OCBOEHHUSI Y1€OHOT O
npeamera «®@u3zuka» 7-9 kiaaccol

[IpenMeTHBIMU pe3ysbTaTaMH OCBOEHHUSI BBIIYCKHUKAMHM OCHOBHOM IIIKOJIBI
POrpaMMBbI 110 (PUBUKE S3BIKY SBISIOTCS:

1) dbopmupoBaHue mpeACTaBICHUN O 3aKOHOMEPHOW CBSI3M U TMO3HABAEMOCTHU
SBJICHUHN TIPUPOJIBI, 00 OOBEKTUBHOCTH HAYYHOTO 3HAHUS; O CUCTEMOOOpa3yoliel poiu
(GU3MKK U1l pa3BUTHUS APYTUX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTUI; HAYYHOIO
MHUpPOBO33pEHUSl KaK pe3ylbTara U3y4Y€HHs OCHOB CTPOCHHS MaTepuu U
(yH1aMEHTaJIbHBIX 3aKOHOB (PU3UKH;

2) ¢popmupoBaHUE NEPBOHAYAIBHBIX IMPEICTABICHUN O (PU3MUECKON CYIIHOCTH
ABJICHUM MPUPOJbl (MEXaHUYECKHUX, TEIUIOBBIX, 3JIEKTPOMArHUTHBIX M KBAHTOBBIX),
BHJIaX MaTepuu (BEIIECTBO U MOJIE), IBUKEHUU KaK CIIOCO0e CYLIECTBOBAHUS MaTEpHH;
YCBOEHUE OCHOBHBIX HAEH MEXaHUKH, aTOMHO-MOJIEKYISIPHOIO YYEHHUSI O CTPOCHUU
BEILIECTBA, DJIEMEHTOB JJIEKTPOAMHAMUKM W KBAHTOBOM (PU3MKHU; OBJIAJCHUE
MOHSTUMHBIM aNapaToM U CUMBOJUYECKUM SI3bIKOM (PU3HUKY;

3) npuoOpeTeHne ONbITa IPUMEHEHHS HaAyYHbIX METOJI0B IO3HAHMSI, HAOIIOIEHUS
(¢u3NYeCKUX  SBJICHUW, MPOBEICHUS  OMNBITOB, MPOCTBIX SKCHEPUMEHTAIbHBIX
UCCJIEIOBAHMM, MPSAMBIX U KOCBEHHBIX M3MEPEHUN C MCHOJIb30BAaHUEM aHAJIOTOBBIX U
HU(POBBIX H3MEPUTETBHBIX NPUOOPOB; MOHMMAHHE HEW30EKHOCTU MOrPEIIHOCTEN
TOOBIX U3MEPEHHI;

4) noHumMaHue (U3HYECKUX OCHOB U NPHUHIMMIOB JeHcTBUS (paOOThl) MAIIUH U
MEXaHU3MOB, CPEJCTB MEPEIBIKEHUS U CBSA3H, OBITOBBIX MPUOOPOB, MPOMBIIIJICHHBIX
TEXHOJIOTMYECKUX MPOLECCOB, BIUSHHA HMX Ha OKPYKAKIIYI CpeLy; OCO3HaHUE
BO3MO>KHBIX MPUYMH TEXHOTEHHBIX U KOJIOTHYECKUX KaTacTpod;

5) oco3HaHue HEOOXOIUMOCTH NMPUMEHEHUS JOCTHKEHUM (PU3UKHU U TEXHOJIOTUI
JUTSl pallMOHAIBHOTO MPUPOIONOJIb30BaAHUS;

6) oOBJaJeHHE OCHOBaMH O€30IMaCHOTO HMCIIOJIB30BAHMS €CTECTBEHHBIX U
MCKYCCTBEHHBIX 3JIEKTPUYECKUX U MAarHUTHBIX MOJIEH, SJIEKTPOMArHUTHBIX U 3BYKOBBIX
BOJIH, €CTECTBEHHBIX U MCKYCCTBEHHBIX MOHU3UPYIOIIUX H3ITYYCHHHA BO M30€XaHUE UX
BpPEHOr0 BO3JECICTBUS Ha OKPYKAIOILYIO CPEAY U OPTaHU3M YEIOBEKA;

7) pa3BuUTHE yMEHHUS IUIAHMPOBATH B MOBCEIHEBHOW >KU3HU CBOU JEUCTBUSL C
NPUMEHEHUEM  TIOJyYEHHBIX 3HAaHUU 3aKOHOB MEXAHHUKH, DJEKTPOJWHAMHUKH,
TEPMOJIMHAMUKY U TETUIOBBIX SIBJICHHM C LIETbI0 COEPEKEHUS 30POBBS;

8) dopmupoBaHUe TPEACTABICHUM O HEpaAIMOHAILHOM  HCIOJI30BAHUHU
MPUPOJHBIX PECYPCOB U SHEPIHM, 3arpsi3HEHUU OKPYKAIOUIEH Cpelibl Kak CIEACTBUE
HECOBEPILEHCTBA MAIIMH U MEXaHU3MOB;

9) nst 00ydaroImuXCsi ¢ OrpaHUYCHHBIMU BO3MOXKHOCTSIMU 3/10pPOBbS: BJaJIeHUE
OCHOBHBIMH JIOCTYIHBIMU METOJIaMH HAyYHOTO MO3HAHMSI, UCIIOJIb3YEMbIMH B (PU3UKE:



Ha0JII0/IeHKE, ONIMCaHne, U3MEPEHHE, SKCIIEPUMEHT; YMEHUE 00padbaThiBaTh pe3yIbTaThl
U3MEpEHU, OOHapyXMBaTh 3aBUCUMOCTb MEXAy (DU3MYECKUMH BETMYMHAMM,
OOBSACHSTH MOJYyYEHHBIE Pe3yJIbTaThl U JI€JaTh BHIBOJIbI;

10) nnst oOy4daromuxcs ¢ OrpaHUYEHHBIMA BO3MOKHOCTSIMU 3/IOPOBbSI: BJIaJICHUE
JOCTYIHBIMU METO/IaMU CAMOCTOSITENIFHOTO TUIAHUPOBAHMSI U TIPOBEACHUS (PUBNUECKUX
HKCIIEPUMEHTOB, ONUCAaHUS W aHaIM3a MOJYYCHHOW H3MEpPUTENIbHON HH(pOpMAaIH,
ONpENEIEHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJIbTaTa;

11) ans caenbix U cIaOOBUIALIIUX OO0YUYAIOIIUXCS: BIIAJICHUE TPABMIIAMH 3aITUCH
dbuznyeckux Gopmys penbeHO-TOUCUHOU cUCTeMbI 0003HaueHu JI. bpaiins.

BbINTyCKHUK HAYYUTCS:

* co0I0IaTh MpaBuiia 0€30MACHOCTH M OXPaHbl TpyAa MpU padoTe ¢ y4eOHbIM U
1a00paTOPHBIM 000PYAOBAHUEM;

* TNOHUMAaThb CMBICJI OCHOBHBIX (PU3WYECKHX TEPMHUHOB: (U3HUECKOE TEIO,
(busnueckoe sBiIeHNUE, (PU3NYECKas BEIUUMHA, €AMHULIBI U3MEPEHHUS;

* pacro3HaBaTh NPOOJIEMbI, KOTOPbIE MOKHO PEIIUTh NMPU MOMOILIU (PUIUUECKUX
METOJIOB; aHAJM3UPOBaTh OTIEIbHBIE O3Talbl MPOBEIACHUS HUCCIECIOBAaHUM U
MHTEPIPETUPOBATH PE3YJIHTATH HAOIIOCHHUIN U OIIBITOB;

* CTaBUThH OMbBITHI IO MCCIICOBAHUIO (PU3UYECKUX SIBJICHUN WU (DUINYECKUX
CBOMCTB Ten 0€3 HCHONb30BAaHUSA MPSAMBIX H3MEPEHHUI; MpU 3TOM (HOPMYIUPOBATH
npobiieMy/3aauy y4eOHOTO AKCIEPUMEHTA; COOMpaTh YCTAaHOBKY W3 MPEIJIOAKEHHOIO
000py10BaHUsL; MPOBOJUTH OMBIT U ((OPMYJIUPOBATH BHIBOJIBI.

* IOHUMATh POJIb IKCIIEPUMEHTA B TIOJIyYEHUU HAYYHOU MH(pOopMaIny;

* MPOBOAUTH TPSAMBbIE M3MEpPEHUs (PU3UYECKUX BEIIMYUH: BpPEMsl, PacCTOSHUE,
Macca Tena, 00beM, cuia, TeMIeparypa, aTMochepHoe JaBjICHHUE, BIAXKHOCTh BO3/yXa,
HaIpspDKEHUE, CUjla TOKa, PaJHallMOHHbIA (OH (C MCHOJIb30BAaHUEM JO3UMETPA); MPHU
TOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO M3MEpPEHHsS U HCIOJIb30BaTh MPOCTEUIINE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUM.

* MpPOBOAUTH MCCIEIOBAHHWE 3aBUCUMOCTEH  (U3UYECKHUX  BEIUYUH C
WCTOJB30BAaHUEM TIPSIMBIX M3MEPEHHI: TMpHU HATOM KOHCTPYUPOBATH YCTAHOBKY,
(UKCUpPOBATh PE3YyJIbTAThl MOJYYEHHON 3aBUCUMOCTH (PU3MUECKUX BEJIMYUH B BUJC
TabnuI u rpaduKoB, JAEIaTh BHIBOJIBI 110 PE3yJIbTaTaM UCCIEIOBAHMS;

* TIPOBOJIUTH KOCBEHHBIE M3MEPEHHS (PU3NYECKUX BEIMYUH: MPHU BBITOJTHCHHUH
U3MEPEHU COOMpaTh OKCIEPUMEHTAIBHYIO YCTaHOBKY, CIIEIysl TPEII0KEHHON
WHCTPYKIIMHM, BBIYUCIISATH, 3HAYCHUWE BEJIWYMHBI W aHAJIM3UPOBATh IOJTYYCHHBIC
pPE3yAbTaThl C YYETOM 3aJJaHHOM TOYHOCTH U3MEPECHU;

* QHAJIM3UPOBATH CUTYALUU MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa, y3HABATh B
HUX TIPOSIBJICHHE W3YYCHHBIX (PU3WYECKUX SBJICHUM WJIM 3aKOHOMEPHOCTEH U
MPUMEHSTh UMEIOIIHNECS 3HAHUS JIsl UX OOBSICHEHMUS;

* IOHUMATh TPUHITUIIBI JCHCTBUS MAIUH, MPUOOPOB U TEXHUYECKUX YCTPOUCTB,



yCIIOBUA UX 0€30MacHOT0 MCIOIb30BAHUS B TOBCEIHEBHOM KU3HH;

* HCHOJIb30BaTh NPU BBHINOJHEHUHU YYEOHBIX 3a/lad HAay4YHO-TOMYJSPHYIO
JUTEPATYPY O PUBHUECKUX SBJICHUSIX, CIPABOYHBIE MaTepUalibl, pecypchl MIHTepHET.

BBINMyCKHUK NOJIYYUT BO3MOKHOCTh HAYUHUTHCS:

* OCO3HABaTh LIEHHOCTb HAYYHBIX HCCIIECOBAHMNA, pPOJIb (PU3UKU B PaCHIMPEHUU
MpecTaBICHU 00 OKPYXKAIOIIeM MUPE U €€ BKJIAJ B YIy4IICHUE KauecTBa KU3HH,

* HCHOJIb30BaTh IPUEMBI TMOCTPOEHUS (UIUUECKUX MOJAECNIEH, IOUCKa U
(OPMYITUPOBKU JTOKA3aTENIbCTB BBIABUHYTHIX THUIIOTE€3 U TEOPETHUECKUX BBIBOJIOB Ha
OCHOBE SMITUPUYECKU YCTAHOBJICHHBIX (PAKTOB;

* CpaBHHMBATh TOYHOCTh HU3MEpPEHUA (PU3NYECKUX BEIUYUH MO BEIMYMHE HX
OTHOCHUTENBHOM NOTPEUIHOCTH IIPU IPOBEAEHUH MPSAMBIX U3MEPEHUN;

* CaMOCTOATENbHO IPOBOJUTH KOCBEHHBIE MW3MEPEHUS M UCCIEIOBAHUS
(¢u3MYEeCKUX BEIUYMH C HCIOJIb30BAHUEM PA3JIUYHBIX CIOCOOOB  H3MEPEHUS
(U3MYEeCKUX BEJIMYUH, BBIOMPATH CPEACTBA H3MEPEHHS C YYETOM HEOO0XOIUMOMN
TOYHOCTH H3MEpPEHUN, OOOCHOBBIBATH BHIOOP cCHoco0a HM3MEPEHMs, aJeKBATHOTO
IIOCTaBJICHHOW 3a7ja4y€, POBOJUTH OLIEHKY I0CTOBEPHOCTH MOJIYYEHHBIX PE3YJIHTATOB;

* BOCIIPUHUMATh HHPOPMAIIHIO (PU3UUECKOTO COAEP>KaHUS B HAYYHO-TIOMYJISIPHON
JUTEPATYpE U CPEJCTBAX MACCOBON MH(POPMAIINH, KPUTUYECKH OLIEHUBATH MOTYyYEHHYIO
MH(}OpMaIUIO, aHATU3UPYSI € € COAECPKAHUE U JaHHbIE 00 HCTOYHHUKE MH(OpMAIUK;

* CO3/1aBaThb COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOLIEHUS O (PU3UYECKUX
ABJICHUSIX HA OCHOBE HECKOJBKUX HMCTOYHUKOB HH(OpManuu, COMPOBOXKIATH
BBICTYIUJICHUE MTPE3CHTALINEH, YUUTHIBASI OCOOCHHOCTU ayIUTOPUH CBEPCTHUKOB.

Mexanuueckue sIBIICHUS

BpinyCKHUK Hay4duTCS:

* pacmo3HaBaTh MEXaHMUYECKHE SIBIICHUS M OOBSCHATH Ha OCHOBE HMEIOIIUXCS
3HAHUI OCHOBHBIE CBOMCTBA WJIM YCJIOBHS MPOTEKAHUS ATUX SIBJICHUI: pAaBHOMEPHOE U
HEPaBHOMEPHOE JIBJKEHHE, PABHOMEPHOE M PABHOYCKOPEHHOE MPSIMOJMHEWHOE
JIBUKEHUE, OTHOCUTEIBHOCTh MEXAaHUYECKOTO JBHXKEHMS, CBOOOJHOE MajJeHHE Ted,
PaBHOMEPHOE JBMKEHUE MO OKPYKHOCTH, MHEPLIMS, B3aUMOJICHCTBUE TEJl, PEAKTUBHOE
IBIKCHUE, Iepejaya JaBJICHUST TBEPABIMH TeEJaMH, XKUIKOCTAMU U Ta3aMy,
aTMocepHOe MaBJCHHE, IJIaBaHWE TEJI , PABHOBECHE TBEPIBIX TeEJ, WMEIOIINUX
3aKpEIJICHHYI0O OCh BpalleHHs, KoJieOaTelbHOE JBH)KEHHE, PE30HAHC, BOJHOBOE
JBU)KEHUE (3BYK);

* ONKCHIBATh M3YUYEHHBIE CBOWMCTBA TEJl U MEXAaHUYECKUE SIBJIICHUS , UCIIOJIb3Ys
¢du3nyecKkue BEIMYMHBI: IMYTh, IIE€PEMEIICHHE, CKOPOCTb, YCKOPEHHE, TEPHOJ]
oOpareHusi, Macca Tejla, IUNIOTHOCTh BEIIECTBa, CHIIa (CUja TSHKECTH, CUjla YIPYrOoCTH,
cuja TPEHHUs), AABICHUE, UMIIYJIbC TeJla, KUHETHUYECKas SHEpPrus, MOTCHIMAIbHas
DHEPTUs, MEeXaHW4eckas padbora, MexaHuwdeckas moirHocTh, KIIJ[ mpu coBeprieHuun
paboThI C UCIIOJIB30BAHUEM MIPOCTOTO0 MEXaHM3Ma, CUJla TPEHUS, aMIUIUTY1a, IEPUOJ U



yacToTa KoJieOaHWH, JJIMHA BOJIHBI U CKOPOCTh € € paclpoCTpaHEHUs]; MPU OMHCAHUU
MPaBUJILHO TPaKTOBaTh (PM3UYECKHUI CMBICI UCIOJIb3yeMbIX BEIMUUH, UX 0003HAYEHUS
U CIUHUIBI W3MEPEHUs, HAaXOIUTh (DOPMYIBI, CBA3BIBAIOIIME JTAHHYIO (PU3HUECKYIO
BEJIMYMHY C APYTUMHU BEJIMUMHAMU, BEIYUCIIATH 3HAaUCHUE (DU3NUECKON BEIMYNHBI,

* AHAJIM3UPOBATH CBOMCTBA TEJI, MEXAHUYECKUE SIBJICHUS U MTPOLECCHI, UCTIOIb3YS
(bU3UYEeCKUEe 3aKOHBI: 3aKOH COXPAHCHHSI SHEPTUH, 3aKOH BCEMHPHOTO TATOTCHUS,
MPUHLNN CYNEPHO3ULIMKU CUll (HaxokaeHue paBHoneucTByromend cuibl), [, 11 u I
3akoHbl HbIOTOHA, 3aKOH COXpaHEHMs] UMITyJibca, 3akoH ['yka, 3akoH Ilackans, 3aKoH
ApxuMena; TMpU OTOM pa3auyaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA U  €ro
MaTEMaTH4YE€CKOE BBIPAKEHHUE;

* pa3iau4aTh OCHOBHBIE TIPU3HAKU M3YYCHHBIX (PUBMUECKHUX  MOJCNCH:
MaTepuagbHas TOYKa, HHEpLUHUAIbHAS CUCTEMA OTCUETA;

* peliaTh 3a/laud, UCTOJb3Yys (PU3NUYECKUE 3aKOHBI (3aKOH COXPAHEHUSI SHEPIUH,
3aKOH BCEMHPHOIO TATOTEHUs, NpuHOMN cynepnosunuu cui, I, II m Il 3akonHBI
Hprotona, 3akoH coxpaHeHHs uUMITyJbca, 3akoH ['yka, 3akon Ilackans, 3akoH
Apxumena) u (HoOpMyIbl, CBSA3BIBAIOIIME (PU3MUECKHE BEIUYUHBI (IIyTh, CKOPOCTH,
YCKOpPEHHME, Macca Tejla, IUIOTHOCTh BENIECTBA, CWIA, JABIICHUE, HMIIYJbC Tea,
KMHETUYeCKass DdHEprus, TOTCHIMaJbHAs DJHEpPrus, MeXaHudeckas paborta
MexaHnnueckas momHocTh, KIIJ[ mpoctoro Mexanusma, CHJIa TPEHUS CKOJIbXKCHMS,
KO3 GULIMEHT TPEeHMs, aMIUIUTYyAa, MEPUOJ] M 4YacToTa KoJieOaHUM, JIMHA BOJHBI U
CKOpPOCTh €€ PacHpOCTpaHEHHMs): Ha OCHOBE aHaJIM3a YCJIOBUS 3aJlaud 3aluChIBaTh
KpaTKO€ yCJIOBHE, BBIACHATh (PU3NUECKHUE BEJIMYMHBI, 3aKOHBI U  (POPMYIIBI,
HEOOXOJIMMBIC IS €€ pCIICHHS, IPOBOAUTh pacueThl M OIICHUBATh PEaJbHOCTH
MTOJTYYE€HHOT0 3HaYeHUs (PM3UICCKON BEIIMUUHBI.

BBINyCKHUK OJYYUT BO3MOKHOCTb HAYUUTHCS:

* 1CIIOJIb30BaTh 3HAHMS O MEXAHMYECKHUX SBJICHUSAX B IMOBCEIHEBHOM >KHU3HU JIJISI
oOecrieyeHuss O€30MAaCHOCTM TMpU OOpalleHuu ¢ MNpudopaMud MU TEXHUYECKUMHU
YCTPOMCTBaMH, JJIsi COXpaHEHUsI 3J0POBbsI U COOJIIOACHUS HOPM DKOJIOTHYECKOTO
MOBEACHUSI B  OKPYXKalolllel cpele; MNPUBOAUTH MNPUMEPHI  MPAKTUUECKOTO
HCIIOJB30BaHUS (DU3UYSCKUX 3HAHUNM O MEXaHWYeCKUX SBICHHUSAX W (U3UICCKHUX
3aKOHAxX; IIPUMEPbl  HCIOJIB30BAaHHS BO30OHOBISEMBIX HCTOYHHUKOB DHEPTIHUU;
AKOJIOTUYECKHUX MOCIEICTBUM UCCIEA0BAHUS KOCMHUYECKOTO TPOCTPAHCTB;

e pazauyaTh TPAHUIBI TPHUMEHUMOCTH (PU3HYECKUX 3aKOHOB, ITIOHUMATh
BceoOIuid XxapakTep (hyHIaMEHTaIbHBIX 3aKOHOB (3aKOH COXPaHEHUS MEXaHW4YeCKOU
DHEPruM, 3aKOH COXpaHEHUs HMIYyJIbca, 3aKOH BCEMUPHOTO TATOTEHUS) U
OTPAaHUYCHHOCTh MCTOJIb30BaHMS YaCTHBIX 3aKOHOB (3akoH ['yka, Apxumena u ap.);

* HaxOJWTh QJCKBATHYIO TPEMJIOKEHHOW 3amadye (U3UYECKYI0 MOJICIb,
paszpemaTrh TpoOJIeMy Kak Ha OCHOBE WMEIONIUXCS 3HAHUM TI0 MEXaHHWKE C
HCMOJIb30BaHWEM MAaTEMAaTHUYECKOrO arapara, Tak U Ipy MOMOIIYA METOJA0B OLICHKHU.



TeruioBeie sBJICHUS

BbINTyCKHUK HAYYUTCS:

* pacro3HaBaTh TEIUIOBBIC SIBJICHHUS M OOBSICHATH HAa 0a3e MMEIOIIUXCS 3HAHUM
OCHOBHBIE€ CBOMCTBA WJIM YCJIOBHS MPOTEKAHUS 3TUX sSBJICHUM: nuddy3us, n3MeHeHue
oO0beMa Tel MpHU HarpeBaHWW (OXJAXKICHHWH), OOJBINAs CKUMAEMOCTh Ta30B, Maas
C)KMMAEMOCTh KUAKOCTEH W TBEPIABIX TEJI ; TEIJIOBOE PABHOBECHE, HCIAPEHHE,
KOHJIEHCalUs, IUIABJIEHUE, KPUCTAJUIN3alus, KUIIEHUE, BIAKHOCTh BO3/1yXa, Pa3IM4HbIE
CrocoObl Teronepenayn (TEIIoNpPOBOIHOCTh, KOHBEKIUS, W3IIyY€HHE), arperaTtHble
COCTOSIHUSI BEIECTBA, MOTJIONICHUE YHEPTUU MPU HCHAPEHUU >KUIKOCTH U BbIJCICHHE
€€ IpH KOHJICHCAllUU Tapa, 3aBUCUMOCTb TEMIIEpaTyphbl KUTICHUS OT JIaBJICHUS,

* ONKCHIBATh HM3YYCHHBIC CBOWMCTBA TEN M TEIUIOBBIC SIBICHUS, HUCIOJIb3YS
(u3MYecKue BEIMYMHBI: KOJUYECTBO TEIUIOTHI, BHYTPEHHSISI SHEPIHs, TeMmIeparypa,
yJelIbHasl TEIUIOEMKOCTh BEUIECTBA, y/AEJbHAs TEIUIOTa IJIABJIEHUS, yAeNbHAs TEIUIoTa
napooOpa3oBaHusl, yAelbHAas TEIUIOTa CrOPaHUs TOIUIMBA, KOAI(P(UIMEHT IMOJIE3HOTO
JENCTBUA TEIJIOBOTO JIBUraTeNIsl; IPU ONKUCAHUU MPABUIILHO TPAKTOBATh

(GU3MYECKUN CMBICT HUCIIOJIB3YEMbIX BEJIIMYMH, UX OOO3HAUYCHHS W €IUHUIIBI
U3MEpPEHUsI, HAXOAUTh (POPMYJIbI, CBS3bIBAIOIIME JAHHYIO (DU3UYECKYIO BEIUYUHY C
JIPYTUMU BEJTMYUMHAMHU, BBIYUCIISITH 3HaUeHUE (PU3UUYECKON BEJIMYNHBI,

* aHAJIM3UPOBATh CBOICTBA TEJ, TEIUIOBBIE SBJICHHUS M IPOLECCHI, UCIOJIb3YS
OCHOBHBIE TOJIO)KEHHSI aTOMHO-MOJIEKYJISIPHOTO YYEHHSI O CTPOEHUHU BEUIECTBA U 3aKOH
COXpaHEHUs SHEPTUU;

* pa3nMyaTh OCHOBHBIE NMPU3HAKK M3YYEHHBIX (DU3NYECKUX MOJAENIEH CTPOEHUs
ra3oB, JKUJIKOCTEH U TBEPABIX TEI;

* MPUBOJIUTH MPUMEPHI MPAKTUUYECKOTO HCIIOJIb30BAaHUS (PU3NUYECKUX 3HAHUU O
TEIUIOBBIX SIBJICHUSIX;

* pelaTh 3a7a4u, UCIOJb3YS 3aKOH COXPAaHEHHUS YHEPTUU B TEIUIOBBIX MPOLECCaX
u  GopMyibl, CBA3BIBAOIIME (U3MUECKUE BEIMYMHBI  (KOJMYECTBO  TEMJIOTHI,
TEeMIlepaTypa, ylAelbHas TEIJIOEMKOCTh BELIECTBA, yJAeNbHAas TEIJIOTa IUIABJICHUS,
yAelbHAsl TeIJIoTa NapooOpa3oBaHMs, VYAENIbHAs TEIJIOTa CropaHus TOILUIMBA,
KO3((UIMEHT TMOJIE3HOTO [JEHCTBUS TEIUIOBOIO JIBUTaTellis): Ha OCHOBE aHalIM3a
YCIIOBHSI 3a/1aud 3alliChIBaTh KPATKOE YCJIOBHUE, BBIACIATh (PU3NUECKHE BEIUYWHBI,
3aKOHBI ¥ (POPMYIIBI, HEOOXOAMUMBIE JIJISI €€ PEIIECHUs, POBOIUTH PACUETHI M OLICHUBATh
PEaTbHOCTh MOTYYEHHOTO 3HaUYeHUsT (DU3NIECKOMN BEITMUUHBI.

BrIMyCKHUK TOJIYYUT BO3MOXKHOCTh HAYUHUThCSI:

* HUCIOJIb30BaTh 3HAHMS O TEIUIOBBIX SIBJICHUSAX B MOBCEAHEBHOM >KU3HU IS
oOecrieueHuss 0€30MAaCHOCTUM TMpU OOpalieHuu ¢ MNpudopaMud U TEXHUYECKUMHU
yCTpOMCTBaMH, HJIsi COXpPaHEHHsI 3[0POBbS U COOJIIONEHUS HOPM HKOJIOTUYECKOTO
MOBEJEHUS B OKPY’KAIOIIEH Cpesie; MPUBOAUTE IPUMEPBI IKOJIOTMUYECKUX MOCIEACTBUI
paboThI ABUTATENICH BHYTPEHHETO CTOPaHMsI, TEIUIOBBIX U THAPOAJIEKTPOCTAHLIUHI;



* pa3nauuyaTh TpaHMUIBl NPUMEHUMOCTH (U3NYECKUX 3aKOHOB, I[OHUMAaTh
BceoOUMil XxapakTep (yHAAMEHTaJIbHBIX (PU3NYECKUX 3aKOHOB (3aKOH COXpaHEHHUs
SHEPrUM B TEIJIOBBIX MPOIIECCAX) UCIIOJIb30BAHNS YACTHBIX 3aKOHOB;

* HaxOAWTh AaJEKBaTHYI0 TPEIOKEHHOM 3amade (U3MUECKYI0 MOJEIb,
paspemath MpobieMy Kak Ha OCHOBE HMMEIOIIMXCS 3HAHUW O TETUIOBBIX SBICHUSX C
HCIIOJIb30BaHMEM MAaTEMATUYECKOTO aIllapara, TaK U IPHU MOMOIIN METOIOB OLIEHKH.

DNEeKTpUYECKNE U MarHUTHBIE SBJICHHUS

BBIITyCKHHUK HAYyYUTCH:

* pacno3HaBaThb 3JEKTPOMAarHUTHBIE SIBICHHS U OOBACHATH HA OCHOBE
UMEIOIINXCS 3HAHWW OCHOBHBIE CBOMCTBAa WJIM YCJIOBHS IPOTEKAHUS JTUX SBJICHHUM:
ANEKTPU3aLUs TeJl, B3aUMOJCUCTBUE 3apsJ0B, NIEKTPUYECKUM TOK MU €ro JEUCTBUSA
(TemioBoe, XMMUYECKOE, MAarHUTHOE), B3aUMOJECICTBUE MAarHUTOB, 3JIEKTPOMarHUTHas
MHIYKIUS, JEUCTBUE MATHUTHOTO IOJSA HA IPOBOJHUK C TOKOM M Ha JBWKYIIYIOCS
3apSDKEHHYIO0 YacTHUIly, AEHCTBHE JJIEKTPUYECKOTO IOJII HAa 3apsHKCHHYIO YacTHULL,
ANEKTPOMArHUTHBIE BOJIHBI, MPSIMOJMHENHOE PACHPOCTPAHEHUE CBETA, OTPAXEHUE U
IIPEJIOMIIEHUE CBETA, TUCIIEPCHS CBETA.

* COCTaBJIATb CXEMBbl DJJICKTPUYECKUX LENeW C I0CIEeN0BAaTEIbHBIM U
NapajuleIbHBIM ~ COCJMHEHHWEM  JJIEMEHTOB, pa3jinyas YCJIOBHbIE OOO3HA4YEHHUS
JJIEMEHTOB JJIEKTPUYECKUX Leneil (UCTOYHMK TOKa, KIIOY, PE3UCTOp, PeocTart,
JAMIIOYKa, aMIIEPMETP, BOJIBTMETP).

* WCIOJIb30BaTh ONTUYECKHE CXEMBI ISl MOCTPOCHUS M300PAKEHHUI B IMIIOCKOM
3epKajie U coouparouiei JuH3e.

* ONMUCBHIBATH M3YYCHHBIE CBOWCTBA TEJ M JJIEKTPOMArHUTHBIC SIBJIICHUS,
UCHOJB3YS (PU3MUECKHE BEIUYUHBL: JICKTPUUECKUN 3apsl, CHJIa TOKa, JIEKTPUUYECKOE
HaIIPSDKEHUE, DJJIEKTPUYECKOE COINPOTUBIICHHUE, YIEIBHOE COIPOTUBIICHUE BEILECTBA,
paboTa 3IEKTPUYECKOrO MOJIs, MOLUIHOCTh TOKA, (JOKYCHOE PACCTOSTHUE W ONTHYECKAs
CUJIa JIMH3BI, CKOPOCTh JICKTPOMAarHUTHBIX BOJIH, JIJIMHA BOJIHBI U YacTOTa CBETA; MPHU
ONMKMCAaHUM BEPHO TPAKTOBATh (PU3MUECKUI CMBICI HCIOIb3YEMBIX BEIUYHMH, HX
0003HAYEHUs U EIWHULIBI M3MEPEHHUs; HaXOAUTh (OPMYJIbI, CBS3BIBAIOIIME JIAHHYIO
(bu3NYECKYIO BEIMUUHY C APYTUMU BEIUUMHAMHU.

* AHAIM3HUPOBATH CBOMCTBA TEJI, JJICKTPOMArHUTHBIE SBICHUS W IIPOLECCHI,
UCIOJNB3YSl (PU3UYECKUE 3aKOHBI: 3aKOH COXPAHEHUS JJIEKTPUYECKOro 3apsna, 3aKOH
Oma s ywactka unenu, 3akoH Jxoyns-JIeHma, 3akoH HOpPSAMOJUHEHHOTO
pacpoCTpaHEHUs CBETA, 3aKOH OTPAKEHMsI CBETA, 3aKOH IIPEJIOMIICHUS CBETA; IIPU 3TOM
pa3ianyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA U €70 MATEMAaTUYECKOE BBIPAKEHUE.

* NPUBOJUTH MPUMEPHI MPAKTUUYECKOTO HCIOJIb30BaHUSA (PU3NYECKUX 3HAHUU O
AJIEKTPOMArHUTHBIX SIBIICHUSIX

* pemaTh 3aJa4M, UCIOJB3Ys (U3NUecKre 3aKOHbI (3aKkoH OMa Ui ydacTKa Lely,
3akoH JIxoynsa-JleHna, 3akOH NPSAMOJMHEWHOTO pPACHPOCTPAHEHMS CBETA 3aKOH



OTPaKECHUS CBETA, 3aKOH MPEJIOMJICHHUS CBEeTa) U (POPMYIIbI, CBSI3bIBAIOIIUE (PU3HUECKUE
BEJIMYMHBI (CHJIa TOKA, JIEKTPUUYECKOE HAMPSIKEHUE, DJICKTPUYECKOE COMPOTHUBIICHUE,
yACJIBHOE CONPOTUBIICHHE BEIIECTBA, padoTa AJEKTPUUECKOTO IOJIs, MOIIHOCTh TOKAa,
(hOKYCHOE PacCTOSTHHUE U ONTHYECKas CUJIa JIMH3bI, CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH,
JUTMHA BOJIHBI M 9acTOTa CBeTa, (POPMYJBI pacdeTa 3JIEKTPUUYECKOTO COMPOTHBIICHUS
IpU TIOCTIEAOBATEIIBHOM COCAMHEHUHN TPOBOJAHUKOB): HAa OCHOBE aHAlM3a YCJIOBUS
3a/laudl 3alUChIBATh KPATKOE YCIIOBHE, BBIACIATH (DU3MYECKUE BEIMYMHBI, 3aKOHBI U
dbopMyIbl, HEOOXOIUMBIC I €€ PEIICHUs, IPOBOJUTH pacueThl W OIICHUBATh
pPeaTbHOCTD MOJYYCHHOTO 3HAYCHUS (DU3NUECKON BEITMUMHBI.

BBIMyCKHUK TOJIYYUT BO3MOXKHOCTh HAYUHUTHCS:

* HCIMOJIb30BaTh 3HAHUSA 00 JJEKTPOMAarHUTHBIX SBJCHUSX B ITOBCEIHEBHOMN
KU3HM Uil  oOecriedeHHsl O€30MacHOCTH TMpU  OOpallleHHH ¢ [pudopaMu U
TEXHUYCCKHUMH YCTPOMCTBAMHU, [JII COXPAHCHHS 3JI0POBBbS M COOJIONCHUS HOPM
AKOJIOTHYCCKOTO TOBEJCHUS B OKPYKAIOIICH Cpefie; MPUBOAUTH MPUMEPHI BIIHSHUS
AIIEKTPOMATHUTHBIX W3JIYYCHHUH HA )KUBBIC OPTaHU3MBI;

* pasznuMyaTh TPAHUIBI NPUMEHUMOCTH (U3UYECKUX 3aKOHOB, ITOHUMATh
BCeOOIIM XapakTep GyHIaMEHTAIBHBIX 3aKOHOB (3aKOH COXpaHEHUS DJIEKTPUUYECKOTO)
M UCIOJIb30BaHUSI YAaCTHBIX 3aKOHOB (3akoH OMa JJig ydacTka HenH, 3aKoH J[xoyrsi-
Jlenua u mp.);

* WCHOJIb30BaTh TPHUEMBI TIOCTPOCHUS (PU3WYECKHX MOJENIEH, TOUCKa |
(hOPMYITUPOBKH JTOKA3aTEIIbCTB BBIABUHYTHIX THIOTE3 W TEOPETHYCCKUX BBHIBOJIOB HaA
OCHOBE SMITMPUYECKU YCTAHOBJICHHBIX (PaKTOB;

* HaxoJUTh QJICKBATHYIO TIPEMJIOKEHHOW 3amadye (U3UYECKYI0 MOJIEb,
paspemniaTh MpoOjeMy Kak Ha OCHOBE HMEIOIIMXCA 3HAHUA 00 AJIEKTPOMArHUTHBIX
SBJICHUSIX C UCTIOIB30BAHUEM MATEeMaTHUECKOTO amnmnapara, Tak ¥ Ipu MOMOIIH METOIOB
OTICHKH.

KBaHTOBBIC sABIICHUSA

BBITTyCKHUK HAYy4YUTCS:

* pacIio3HaBaTh KBAHTOBBIC SIBJICHUS U OOBSICHITH HA OCHOBE NMCIOIIMXCS 3HAHUI
OCHOBHBIC CBOWMCTBA WJIM YCJIOBHUS TPOTEKAHUS OTUX SBJIICHUN: E€CTECTBEHHAs U
MCKYCCTBEHHAs] PaJMOAKTUBHOCTh, BOBHHUKHOBEHUE JMHEHYATOrO CIEKTPA HU3ITYYCHUS
aToMma,

* ONHCHIBATh W3YYEHHBIC KBAHTOBBIC SBJICHUS, WCIOIB3YS (PU3NUECKHE
BEJIMYMHBI: MAacCOBOE YHCIIO, 3apsAA0BOC YHCIIO, TEPHUOJ TOJypacianga, SHEPrHs
(OTOHOB; MPHU OMHMCAHUH TPABWIBHO TPAKTOBATh (PM3MYECKUN CMBICI HCIOJIb3yEeMBIX
BEJIMYMH, X 0003HAYCHUS U €IMHUIIBI U3MEPCHHUS, HAaXOUTh (DOPMYJIbI, CBA3BIBAIOIIHIC
JTaHHYI0 (U3UYECKYI0 BEIMYUHY C JPYTMMHU BEIMYMHAMH, BBIYUCIATH 3HAYCHUE
(hU3UYECKOM BEITUYMHBI,

* aHAJTW3WPOBATHh KBAHTOBBIC SIBJICHUS, WCIOJB3Yys (PU3NUECKHE 3aKOHBI U



MOCTYJIAThl: 3aKOH COXPAHEHUS SHEPTUM, 3aKOH COXPAHEHHS DJIEKTPUYECKOrO 3apsija,
3aKOH COXPAHEHHUS MAaCCOBOTO YHCJIA, 3aKOHOMEPHOCTH M3Iy4YEHHUS W TOTJIOIICHUS
CBETa aTOMOM, IIPM OSTOM pa3IMyaTh CJIOBECHYIO (OPMYJIHUPOBKY 3aKOHA U €ro
MaTEMaTHYE€CKOE BBIPAKEHHUE;

* pa3iIn4aTh OCHOBHBIC NPU3HAKU IUIAHETAPHOW MOJEIM AaTOMa, HYKIOHHOMU
MOJIEJIM ATOMHOTO SiApa;

* IPUBOJUTH MPUMEPHI MPOSBICHUS B IPUPOJIE U TPAKTUUECKOTO HCIOJIb30BAHUS
PaIMOAKTUBHOCTH, SIACPHBIX U TEPMOSJICPHBIX PEAKIINNA, CIEKTPAIBHOTO aHAJIU3a.

BBINyCKHUK MOJIYYUT BO3MOKHOCTh HAYUUTHCS:

* UCTIOJIb30BATh MOJYUYCHHBIC 3HAHUS B IMOBCEAHEBHOM KU3HHU MPU OOPAIICHUU C
npuobopaMl W TEXHMYECKUMH YCTPOUCTBAMU (CUETUUK HOHU3UPYIOIIUX YaCTHIIL,
JO3UMETP), [JIsl COXpaHEHUs 370pOBbSI U COOJIOJCHHUS HOPM SKOJOTHYECKOTO
MOBEACHHUS B OKPYKAIOILIEH CPEIE;

* COOTHOCHUTb SHEPIHUIO CBSI3U aTOMHBIX siIep ¢ J1e(DEKTOM MacChl;

* MPUBOJUTH TPUMEPHl BIUAHUS PATUOAKTUBHBIX M3ITyYCHUN HaA KUBBIC
OpPraHu3Mbl; MOHUMATh IPUHIUIT JCHCTBUS JIO3UMETpa W pa3IuyaTh YCJIOBHUS €ro
HCTOJIb30BaHUSI;

* IIOHMMATh SKOJIOTMYECKHE IPOOJEeMBbl, BO3HHUKAIOIIME IPHU HCIOJIH30BAHUHU
QTOMHBIX OSJIEKTPOCTAHIIMN, ¥ TMYTH pEUIeHUs OSTUX NPoOJeM, MePCIEeKTUBbI
WCMOJIb30BaHUs YIIPABJISIEMOTO TEPMOSIAEPHOTO CUHTE3A.

DJIEMEHTHI ACTPOHOMHUH

BrImycKHUK HAy4UTCS:

* yKa3blBaThb Ha3BaHUs 1uiaHeT COJIHEYHOW CHCTEMBI; pa3inyaTh OCHOBHBIC
MIPU3HAKK CYTOYHOTO BpaIlleHUs 3Be3AHOro Heba, nBrkeHus Jlyasl, ConHIA U IJIaHET
OTHOCHUTEIIBHO 3BE3/T;

* TIOHUMAaTh pAa3IWYUsl MEXKAY TEIUOLCHTPUUECKON H TEOLEHTPUUECKOU
CHUCTEMaMM MHUPA;

BrIMyCKHUK MOJIYYUT BO3MOKHOCTh HAYUUTHCS:

* yKa3bIBaTh OOIIME CBOMCTBA W OTJIMUYHUA IJIAHET 3€MHON TPYyNNbl U TIJIAHET-
TUTaHTOB; MaJibIX Tell COJHEYHON CHCTEMBI M OOJIBIINX ILIAHET; MOJIb30BAThCS KapTOU
3BE3JIHOr0 HeOa IpH HAOIFOACHUSX 3BE3IHOTO HeOa,

* pa3inyaTh OCHOBHBIE XapPaKTEPUCTUKHU 3Be3[ (pa3mep, LBET, TEMIIEpaTypa)
COOTHOCHUTH IIBET 3BE3/IbI C €€ TEMIIEPATYPOH;

* pa3nuyaTh TMIOTE3BI O MPOUCXOKICHUN COJIHEUHON CUCTEMBI.

JInuHOCTHBIE pe3ybTaThl 00y4YeHUs (PU3HUKE B OCHOBHOM IIKOJIE SBJISIIOTCS:

* cpOpMHUPOBAHHOCTh TO3HABATEIBHBIX MHTEPECOB HA OCHOBE PAa3BUTHS
WHTEJUICKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEN ydaIuxcs;

* YOEXIIEHHOCTh B BO3MOXXHOCTH TIO3HAHHS TPUPOJBI, B HEOOXOIUMOCTH
Pa3yMHOI0 MCIOJb30BAHUS JOCTH)KCHUA HAYKW MTEXHOJOTHM ISl JAIbHEUIIETrO



pPa3BUTHS YEJIOBEYECKOro OOIIeCTBa, YBAXKEHHE K TBOPIAM HAyKd W TEXHUKH,
OTHOULIEHUE K (PU3UKE KAK DJIEMEHTY 00Ie4eIOBEUECKON KyIbTYPHI;

* CAMOCTOSITEILHOCTD B MPUOOPETEHUN HOBBIX 3HAHUH U MPAKTHUECKUX YMEHU;

* TOTOBHOCTh K BBIOOPY >KU3HEHHOTO IMYyTH B COOTBETCTBUU C COOCTBEHHBIMU
HMHTEpPEeCaMHu U BO3MOKHOCTSIMU;

 MoTHBanusg 0Opa3oBaTENbHON  JEATETLHOCTH  IMKOJBHUKOBHA  OCHOBE
JIMYHOCTHO-OPUEHTUPOBAHHOTO MOJIXO/A;

* (hopmupoBaHHE EHHOCTHBIX OTHOIICHHH IPYr K NIPYry, YUYHUTEN0, aBTOpaM
OTKPBITUN U U300pETEHUM, pe3ysibTaTaM 00yUYCHUSI.

MertanpenMeTHble pe3yJibTaTbl OOy4YeHHs PU3UKE B OCHOBHOM IIKOJIE SBJISIFOTCS:

* OBJIaJICHUE HAaBBIKAMHU CaMOCTOATEIHLHOIO MPUOOPETEHUSHOBBIX 3HAHUMH,
opraHu3ani  y4yeOHOW  JEATENbHOCTH, TMOCTAaHOBKM  LeJield, IUIAaHUPOBAHUA,
CAMOKOHTPOJISI U OLICHKH PE3YJbTATOB CBOEH JEATEIBHOCTH YMEHUSIMHU NPEABUIIECTH
BO3MOKHBIEPE3YIbTAThI CBOUX JCHCTBUN;

* MOHUMAHUE PA3TMUUN MEXKITYy HCXOJHBIMU (PaKTaMu W TUNOTE3aMHU ISl UX
OOBSCHEHUS, TEOPETUUYECKUMH MOJIENISIMA HUpEATbHBIMA OOBEKTaMH, OBJIAJICHUE
YHUBEPCAIbHBIMU YYE€OHBIMU JCUCTBUSIMH Ha MpPUMEpax THUIIOTE3 ISl OOBSICHEHUS
U3BECTHBIX (PAKTOB W  OAKCIEPUMEHTAILHOW TMPOBEPKU  BBIJBUTAEMBIXTUIIOTES,
pa3pabOTKU TEOPETUUECKUX MOJICJIEH MPOIIECCOB WU SIBJICHUI;

* ¢dopmMuUpOBaHUE YMEHUN BOCHPUHUMATH, MepepadaThiBaTh W MPEABSIBIATH
nH(pOpMaIMI0O B CIIOBECHOM, OOpa3HOM, CUMBOJMYECKOW (dopmax, aHaIU3UpOBaTh U
nepepadaThiBaTh IMOJYYEHHYIO HMHGOPMAIMI0 B COOTBETCTBMU C TIOCTaBJICHHBIMU
3a/1a4aMU,BBIAEIISITh OCHOBHOE COJIEPKAHUE MPOUYUTAHHOTO TEKCTa, HAXOAUTH B HEM
OTBETHI HA MTOCTABJICHHBIE BOMPOCHI U U3JIaraTh €ro;

* TpUOOpPETEHHE ONbITA CAaMOCTOATENBHOTO TMOWCKa, aHaiau3a u oTOopa
MH(pOpMAIUU C UCIIOJIB30BAHUEM PA3IMYHBIX UCTOYHHUKOB U HOBBIX MH(OPMAIMOHHBIX
TEXHOJIOTUH JIJIA PEIICHUS O3HABATEIIbHBIX 3a/1a4;

* pa3BUTHE MOHOJOTHYECKOW M JUATIOTUYECKOW pPEYU, YMEHUS BBIPAXaTh CBOU
MBICTTH W CIIOCOOHOCTH BBICIYIIMBATh COOECEIHUKA, MOHUMATh €ro TOYKY 3pEeHus,
MIPU3HABATh MPABO JIPYTOro YEJIOBEKA Ha NHOE MHEHHUE;

* OCBOCHHME IPUEMOB [ICUCTBUH B HECTAHJAPTHBIX CHUTYyallUsX, OBJIAJCHUE
ABPUCTUYCCKUMHU METOJaMU PEIICHUs MPoOIIeM;

* ¢dopMmupoBaHHEe YMEHHMH pPabOTaTh B TPYMIE C BBINOTHCHUEM Pa3TUIHBIX
COITMAJILHBIX POJICH, MPEACTaBJISITh U OTCTaMBaTh CBOU B3IVISABI U YOEKIICHUS, BECTH
JMCKYCCHIO.



1. Conep:xxanue yueOHOro npeamera «Pusnka

7 kaacc (68 yacos)

Beenenue (4 )

®usnka — Hayka o npupoae. Pusnyeckue ABiaeHUsA. PU3NUECKUE CBOKWCTBA TEIL
Habntonenue u onucanue puszndeckux siBieHUl. Ouzndeckue BeIUYuHbl. M3mepenus
(u3nyecKuX BEJIWYUH: JJIMHBI, BPEMEHHU, TemmepaTypbl. dDuznmyeckue MNpuOOpPHI.
MexayHaponHas cucreMa €AuHUL. TOYHOCTh M IMO-TPEIIHOCTh U3MepeHu. Pu3nka u
TEXHUKA.

OPOHTAJIbHA A JIABOPATOPHAA PABOTA

1.Onpenenenue MeHb ASICHUS U3MEPUTEIBHOTO MPUOOpa.

— IlepBoHauagbHbBIE CBEICHUS O CTPOSHUHM BerecTBa (6 )

— Ctpoenue BemecTBa. ONBITHI, JOKA3bIBAIOIIAE aTOMHOE CTPOCHUE BEIIECTBA.
TeruioBoe BH>KEHHE aTOMOB U MoJieKyl. bpoyHoBckoe aBmxenue. {uddysus B razax,
KUJIKOCTAX W TBEPIbIX Tenax. B3auMoAencTBHE 4YaCTHI BELIECTBA. ATperaTHbIC
COCTOSIHMSL BewecrBa. MoJenn CTpPOEHUsI TBEPABIX TEJ, JKUAKOCTEM U Ta3oB.
OObsicHEHHE CBOMCTB Ta30B, XUAKOCTEH M TBEPILIX TEI HAa OCHOBE MOJEKYISIPHO-
KMHETUYECKUX MPE/ICTABICHUMN.

OPOHTAJIbBHASA JIABOPATOPHAS PABOTA

2.0npeneneHue pa3MepoB MaJbIX TEN.

B3aumopeiictBus Ten (23 u)

Mexanunueckoe nuxenue. Tpaekropus. [lyte. PaBHOMEpHOE U HEpaBHOMEpPHOE
asuwxenne. Ckopocts. ['paduku 3aBUCUMOCTH MyTH U MOJIYJISE CKOPOCTH OT BPEMEHH
newxenus. Muepuusa. Muepraocts ten. Bzaumoneiicteue ten. Macca tena. 3mepenne



maccbl Tena. [InorHocts BemecTBa. Cuna. Cuna Tsxectu. Cuna ynpyroctu. 3akoH
I'yka. Bec tena. CBsA3b MEXIy CUIION TSXKECTH U maccod Tena. Cuila TSKECTH Ha
npyrux miuaHerax. [IuHamomerp. CnokeHue [BYX CHJI, HANpPABJICHHBIX MO OJHOU
npsimoii. PaBHoaeiicTByromas apyx cui. Cuna tpenus. Ousndeckast mpupoja HeOECHBIX
Ten CONHEYHON CUCTEMBI.

OPOHTAJIBHBIE JIABOPATOPHBIE PABOThI

3. I3mMepeHne Macchl Tella Ha phlYakKHbIX Becax.

4. Nzmepenue oObeMa Tena.

5. Onpenenenre MIOTHOCTU TBEPIOTO TENa.

6. I'pagynpoBaHue NpyKUHbBI U U3MEPEHUE CUJT JTUHAMOMETPOM.

7. I3MepeHne CUIIbl TPEHUS C IIOMOIIBIO TMHAMOMETPA.

— JlaBieHue TBEpIbIX TEJI, KUJIKOCTEH 1 ra3oB (21 )

Hasnenue. [laBnenue tBepAbix Ted. [laBnenue raza. OObsiCHEHUE JAaBICHUS rasa
Ha OCHOBE MOJICKYJISIPHO-KMHETUUECKUX TIpeAcTaBieHuil. [lepenava naBiaeHus razaMu u
xuakocTsimu. 3akoH [lackans. CooOmaromuecs cocynbl. ATMochepHOe ITaBlEHUE.
Meronbl u3MmepeHusi arMochepHOro napieHus. bapomerp, MaHOMETp, MOPUIHEBOMN
AKUJKOCTHBIA Hacoc. 3akOH ApxuMena. Y cnoBus IU1aBaHuA Tell. Bo3ayxoraBaHue.

®POHTAJIBHBIE JIABOPATOPHBIE PABOThI

8. OmnpeneneHne BBITAIKABAIOMIEH CHIBI, JCHCTBYIOIIEM HA IOTPYKEHHOE B
KHUJKOCTh TEJIO.

9. BeIsiCHEHHE YCIIOBUY TJIABAHUS TEJA B ) KUIKOCTH.

— Pa6ota u MomHOCTh. DHeprus (13 u)

Mexanuueckass pabora. MomHocTs. [IpocThie MexaHuU3Mbl. MOMEHT CHIIBI.
VYcioBusi paBHOBECHUSI phldara. «30J0TOE€ MNPAaBUIIO» MEXAaHUKHU. BHabl paBHOBECHSI.
Koadpdumment mnonesnoro gedictBust  (KII). Oneprus. IloTeHuuanbHas u
KUHeTu4yeckas sHeprus. [IpeBpaienue sHepruu.

OPOHTAJIbHBIE JIABOPATOPHBIE PABOThI

10. BoisicHeHrEe yCIOBUSI pABHOBECHS phluara.

11. Onpenenenne KIIJI mpu nmoabeme Tesa 1o HAKJIOHHOM TJIOCKOCTH.

PesepBHOe Bpemst (1)

8 kiracc (68 yacoB)

TennoBble siBnieHus (23 u)

TenmoBoe nBuxkeHue. TemoBoe paBHOBecue. Temmeparypa. BHyTpeHHss
sHeprusi. PabGota u Temonepenaya. TemnonpoBoaHocTh. Kouekius. W3nyuenwue.
KonnuecTtBo TemmoTel. YaenbHas TEIUIOEMKOCThb. Pacyer konmyecTBa TEMJIOTHI IIPU
TerooOMeHe. 3aKOH COXpaHEHWs M TPEBpAIlEHUS DSHEPTHMH B MEXAHUYECKUX U
TEIUIOBBIX mpolieccax. [InaBienne u OTBep/ieBaHUE KPUCTAUNIMUECKUX Tes. YelbHast



teriota rwiaBineHus. Mcnmapenue u koHaeHcarnusi. Kumnenwe. BnakHocTh Bo3myxa.
VY nenvHas Teruiora nmapoodpazoBanus. OObSICHEHUE U3MEHEHUS arperaTHOr0 COCTOSIHUS
BEILIECTBA Ha OCHOBE MOJICKYJIIPHO-KMHETHYECKUX TpeacTaBieHui. [Ipeobpa3oBanue
SHEPIruM B TEIUIOBBIX MalllMHaX. JIBuUraTenar BHyTpeHHEro cropanus. IlapoBas TypOuHa.
KIIJI TemmoBoro aBuraTensi. DKOJOTHYECKHE MPOOJIEMBbI HCIIOIb30BAHUS TEIJIOBBIX
MalIlIMH.

OPOHTAJIBHBIE JJABOPATOPHBIE PABOTBI

1.CpaBHEHHME KOJMYECTB TEIJIOTHI MPU CMENTUBAHUHU BOJIbI PA3HOU TEMIIEPaTyPhI.
N3mepenue yaenpHol TEMI0eMKOCTH TBEPIOTO Tea.

2.M3mepeHue BIaXHOCTH BO3yXa.

— DnexkTpuueckue siBiaeHus (29 1)

Onextpuzaums Tena. JIBa poaa dNEeKTpUYECKUX 3apsanoB. B3aumopeicTBue
3apspKeHHBIX Ted. [IpOBOAHUKM, TUANEKTPUKU WU TOIYNPOBOJHUKH. DJIEKTPUUYECKOE
noJie. 3aKOH COXPAaHEHHUsI JIEKTPUUYECKOro 3apsaa. J(eamMoCTh AIeKTpUIEeCcKOro 3apsa.
OnextpoH. CTpoeHue atoma. DIEKTPUUYECKUNA TOK. J[eiCTBHE 3IEKTPUUECKOTO MO Ha
ANEKTpUYecKue 3apsapl. VCTOYHUMKM ToKa. OlekTpuueckas uenb. Cuna ToKa.
DNEeKTpUYECKOE HaIpsDKEHUE. OJIEKTPUUYECKOE CONpOoTHBIECHHE. 3akoH Oma Juis
yuacTka uend. [locnenoBaTenbHoe U napaJljIeIbHOE COEIMHEHNE TPOBOAHUKOB. PaboTa
M MOIIHOCTh 3JIEKTpUYECKOro Toka. 3akoH [[xoyns—Ilenna. Kongencarop. [IpaBuna
0€30IaCHOCTH MPU PadOTE C IEKTPONPUOOpamMu.

OPOHTAJIBHBIE JIABOPATOPHBIE PABOThI

4. COopka DJIEKTPUYECKOW IIEMU U U3MEPEHHE CHUJIbl TOKa B €€ Pa3IMYHbIX
y4acTKax.

5.M3mepeHne HanpspKEHUs HA Pa3JIMYHBIX YYACTKAX JIEKTPUUYECKOMN LETIH.

6.PerynupoBaHue CUIbl TOKa pEOCTaTOM.

7. W3MepeHHE CONPOTHBICHUS IPOBOAHMKA MPHU MOMOIIKA aMIepMmMerpa u
BOJIbTMETpA.

8. 3MepeHne MOIIHOCTU U PadOThI TOKA B DJICKTPUUYECKOM JIaMII€.

DNEeKTpOMAarHUTHBIE SIBJIEHUSA (5 )

OneiT Dpcrena. MarautHoe nojie. MarHuTHOE MOJI€ TPSMOro Toka. MarHuTHoe
MoJ€ KaTylKu C TOKOM. IlocTosiHHbIE MarHuTbl. MAarHuTHOE TOJIE MOCTOSIHHBIX
MarHuToB. MaruutHoe T1ojie 3emiud. BzamMmopelictBue MarHuToB. JlelicTBHe
MarHUTHOTO TOJIS Ha MPOBOJHUK C TOKOM. DJIEKTPUUECKUN JIBUTATEIIb.

OPOHTAJIBHBIE JIABOPATOPHBIE PABOThI

9. COopka »siekTpoMarHuta W wucnbiTaHue ero nedctBusa. 10. 3yuenue
AIEKTPUUYECKOTO ABUTATENS TOCTOSTHHOTO TOKA (Ha MOJIEIIHN).

CaetoBblie siBiienus (10 )



HUcrounuku cBera. [IpsamonuHeniHOE pacnpoCTpaHEeHHWE CBeTa. Buaumoe
INBWKEHUE cBeTwI. OTpakeHuEe CBETa. 3aKOH OTpaxeHus cBera. [lnockoe 3epkano.
[Ipenomnenue cBera. 3aKkOH npesnoMiieHHs cBeTa. JInH3bl. DOKYCHOE pacCTOsHUE
muH3bl. Onthueckass cwia JuH3bL. WM300pakeHus, naBaemble JIMH30M. [71a3 kak
onTuyeckas cucteMa. OnTudeckue npudopsbl.

OPOHTAJIbHASA JIABOPATOPHAA PABOTA

11. ITonyuenue n300pakeHus: MPU MOMOIIIH JIMH3HI.

PesepBHOe Bpems (1uac)

9 kiacce (102 gaca)

3aKOHBI B3aUMOJICHCTBUS U IBMOKEHUS Tel (344)

Marepuanenas  Touka. Cucrema orcuera. Ilepememenne. CKOpOCTb
MPSAMOJIMHEWHOTO PAaBHOMEPHOTO JBWKEHUSA. [IpsMOnIMHENHOE pPaBHOYCKOPEHHOE
JBI)KEHUE: MTHOBEHHAsi CKOPOCTh, YCKOpeHue, nepemenienue. ['paduku 3aBucumMoctu
KUHEMATHUYECKUX BEJIMYMH OT BpPEMEHU IPU PABHOMEPHOM M PABHOYCKOPEHHOM
NBIWKEHUU. (OTHOCHUTEIBHOCTh MEXAaHUYECKOTO [BMKEHUsA. [eoneHTpuyeckas u
TeJUOLICHTPUYECKass CHUCTEMbl Mupa. HHepuumaibHash CcHUCTeMa OTCYETa. 3aKOHbI
Heiorona. CBoOomnoe mnaaeHue. HeBecoMocTb. 3akOH BCEMUPHOTO TATOTEHUS.
[UckyccTBeHHBIE CIyTHUKH 3emiu|. HMmoynbC. 3aKOH COXpaHEHHUs HWMITYJIbCa.
PeakTuBHOE NBUKEHUE.

OPOHTAJIBHBIE JIABOPATOPHBIE PABOThI

1. UccnenoBanmne paBHOYCKOPEHHOTO JIBIKEHMsI 0€3 HaualbHOM CKOPOCTH.

2. I3amepenne ycKopeHus: CBOOOHOTO TIaJCHHS.

Mexannueckue kojie0aHus ¥ BOJHBL. 3BYK (164)

KonebarensHoe nBwxkenue. Konebanus rpy3a Ha mnpyxuHe. CBoOoaHbie
kosiebanusi. KonebarenbHass cucrema. MasTHUK. AMIUIMTYJa, TE€PUOJ, YacTOTa
konebanuil. [["apmonnueckue konedanus]. [IpeBpamienune s3Hepruu npu KoaedaTeabHOM
NBIDKCHUU. 3aryxaromue KosieOanus. BwIHykIeHHbIE KoyieOaHusi. Pe3oHaHC.
PacnipocTpanenne konebanuit B ynpyrux cpenax. [lonepednsie U mpo0JIbHBIE BOJIHBI.
JlnuHa BonHbL. CBS3b JUIMHBI BOJIHBI CO CKOPOCTBIO €€ PAcCIpOCTPAHEHUS U MEPUOIOM
(dactoToif). 3ByKoBBI€ BOJHBI. CKOPOCTH 3ByKa. BricoTa, TeMOp M TPOMKOCTH 3BYKAa.
Ox0. 3ByKoBo# pe3onaHc. [utepdepenus 3Bykal.

OPOHTAJIbHA S JIABOPATOPHAA PABOTA

3. HccrnenoBanue 3aBUCUMOCTH TMEPUOJAa W YaCTOThI CBOOOJHBIX KOJICOAHUI
MasiTHUKA OT JIJIMHBI €70 HUTH.

DnexkTpomMarHuTHOE ToJie (264)

OngHOpoHOE ¥ HEOJHOPOJHOE MarHuTHoe moje. HampaBneHue Toka U
HalpaBJeHUE JIMHUNA ero MarHuTHoro mouss. [IpaBuno OypaBumka. OOHapyx)eHUE



MarHuTHOTO noJs. [IpaBuno seBor pyku. MHAyKUMsT MAarHUTHOrO 1OJA. MarHUTHBIN
notok.  OmnsiTel  @apaged.  DNeKTpoMarHuTHass  HWHAYyKIusA.  HanpaBienue
MHAYKIIMOHHOTO ToKa. [IpaBuno Jlenna. fBnenne camomHaykuuu. [lepeMeHHBIA TOK.
['eneparop nepemenHHoro Toka. [IpeoOpazoBaHHs SHEPTUM B BIEKTPOTCHEPATOPAX.
Tpanchopmarop. Ilepemaya  JJIEKTPUYECKOM  DHEPIMM  HA  PACCTOSHHE.
DNEeKTPOMarHuTHOE MOJie. DJIEKTPOMarHUTHbIE BOJHBL. CKOpPOCTh PacHpOCTPAHEHUS
AJEKTPOMArHUTHBIX BOJH. BIMSHME 3JIEKTPOMAarHUTHBIX M3JyYCHUH Ha JKUBBIC
opranusmbl. KonebatenbHbii KOHTYp. [loiyueHue 537eKTpOMarHUTHBIX KoJieOaHUM.
[Ipunnunel paguocsszu u TenesuaeHus. [MHrepdepenus cBera.] DneKTpoMarHuTHas
npupona ceera. [Ipenomnenue cBera. [lokazarens npenomiienus. Jucnepcust cBera.
[lBera Ten. [Cnektporpad u crnekTpockomn.] THIBI ONTHYECKUX CHEKTPOB.
[CriekTpanbhblii  aHanu3.] IlorynomeHne W UCIOYCKaHWE  CBETa  aTOMaMH.
[Ipoucxox1eHHne JIMHENYATBIX CIIEKTPOB.

®POHTAJIBHBIE JIABOPATOPHBIE PABOThI

4. 3ydeHue SIBICHUS AIEKTPOMArHUTHOW UHIYKIIUH.

5. HaGnroneHnue CrutoniHoro v IMHEHYaThIX CIIEKTPOB UCITYCKAHUS.

Crtpoenue atoMa u aToMHoOro sipa (194)

PannoakTHBHOCTh KaK CBUJIETEIBCTBO CIOKHOTO CTPOCHUSI aTOMOB. AJb(ha, Oeta
u ramma-usnydeHus. OnwiTel Pesepdopna. Anepnas monens atoma. PannoakTuBHbBIC
IpeBpalleHns] aTOMHBIX saep. CoxpaHeHHe 3apsIoBOr0O W MacCOBOTO YHCEN MpPH
SIEPHBIX PEAKIUAX. JKCIEPUMEHTAIBHBIE METOABI McclienoBaHus yactull. [I[poToHHO-
HEUTpOHHAs MoAenb sAnpa. DU3NYECKUH CMBICI 3apsAI0BOIO M MAacCOBOTO YHCEIL
N3oronsl. [IpaBuna cmemienust ais anbda- u 6era-pacmana mpu SACPHBIX PEAKITUSX.
OHeprus cBsi3u 4dactul B snape. [lenenue sgep ypana. Llennas peakuus. SnepHas
DHEPreTuKa. OKOJIOTHYECKHE TMpoOJeMbl pabOThl  aTOMHBIX  JJIEKTPOCTAHIUH.
Hosumerpus. Ilepuon mnonypacnaga. 3akoH pPaguMOaKTUBHOTO pacnana. BrusHue
PaIUOAKTUBHBIX M3JIYyYEHHM Ha JKUBBIE OpraHu3Mbl. TepMmosiiepHas peaxuus.
Ncrounnkm sneprun ConmHIA U 3BE3I.

OPOHTAJIBHBIE JIABOPATOPHBIE PABOThI

6. 3mepenne ecTeCTBEHHOTO paaualilioOHHOTO (JOHA TO3UMETPOM.

7. N3yuenue aenenus sapa atoma ypada no ¢pororpaduu TPEKOB

8. OueHka mnepuoja MoJiypacnajga HaxOoMsIIUXCs B BO3AYXENPOAYKTOB pacrnaja
rasa pajoHa.

9. N3yuenue TpekoB 3apsSKEHHBIX YaCTHI] 10 TOTOBBIM (OTOrpadusiM.

Crpoenue u 3Bosmorust Beenennoit (54)

CocraB, cTpoeHue U nmpoucxoxjacHue CoiHeUHON cucTembl. [IaHeTsl U Malible
tena CosHeuHol cuctembl. CTpoeHue, usnydeHue u sBomouus CosiHIIa W 3BE3.
Crpoenue u 3Bosonust BeeneHnoil.



PesepBHOe Bpems (2u)

I1l.TemaTuyeckoe MJIAHUPOBAHHE C YKa3aHHMEM KOJIMYECTBA YaCOB,
OTBOJAMMBIX HA OCBOEHHE KAKI0ii TeMbI

7 KJjacce
H a3BaHue TeMbl Komn-Bo
4acoB
Baenenue 4
[TepBoHavYaIbHBIE CBEJIEHUS O CTPOSHUHU BEIIIECTBA 6
BzaumopeicTBue Ten 23
JlaBneHue TBEPBIX TEJI, )KUJIKOCTEH U ra30B 21
Pabota 1 MOITHOCTB. DHEpTHUS 13
Peseps 1
8 kiacce
H a3BaHue TeMbl Koin-Bo
4acoB
TenoBbIe ABICHUA 23
DNEKTpUYECKUE SIBICHUS 29
DeKTpOMarHuTHHIC SBJICHHS 5
CBeTOBBIE SABJICHUSA 10
Peseps 1
9 kJiace
H a3zBanue TeMbl Koi-Bo
4acoB
3aKOHBI B3aUMOJIEHCTBHUS U JBYIKCHUS TEI 34
Mexanunueckue KoseOaHusi U BOJIHBI. 3BYK. 16
DNEeKTPOMarHuTHOE MOJIe 26
CrtpoeHue aroma ¥ aTOMHOTO siipa 19
Crpoenue u 3Bosronus Beenennoit 5
PeszepBHOE Bpems 2







