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Pa0ouas nporpamMmma no pusznke OpMeHTUPOBAHHAS
Ha y4eOHuxku Msakuwmes I'.51., ByxoBueB b.b., Corckuii H.H.
«Pm3uka-10» nu «®Pusuka-11»
10 x1acc 68 yacoB —2 yaca B HEIEIIO
11 kmmacc 68 yacoB —2 yaca B HEAEITIO

HosicuuTeIbHAA 3aNIMCKA

3HaueHue (PU3UKU B IIKOJIHHOM OOPa30BaHUU OIPEAETSETCS POJbi0 (PM3MUECKON HayKU B KU3HU
COBPEMEHHOr0 OOIIEeCTBA, €€ BIUSHHEM Ha TEMIIBl pa3BUTHS HAYYHO-TEXHUYECKOTO Iporpecca.
OOyuenue ¢u3rMKe BHOCUT BKJIAJ B MOJUTEXHUYECKYIO MOATOTOBKY IyT€M O3HAKOMIICHHUS YYall[UXCS C
IJIaBHBIMU  HAINpaBICHUSIMU HAYYHO-TEXHHUYECKOTO Mporpecca, (PU3UUYECKUMH OCHOBaMH pabOThHI
puOOPOB, TEXHUYECKUX YCTPOUCTB, TEXHOJIOTHUECKUX YCTAHOBOK.

B 3agaun o0y4yenus pusnuKe BXOJUT:

— pa3BUTHE MBIIIICHUS y4aluxcs, opMUpOBaHUE Y HUX YMEHHH CaMOCTOATEIbHO MIPHOOPETATh
Y TIPUMEHATH 3HaHUsI, HA0II01aTh ¥ OOBSACHATH (PU3NUECKUE SBICHUS;

— OBIIAQJICHHE IIKOJbHBIMU 3HAHUSAMHU 00 SKCIIEPUMEHTAIBHBIX (PaKTaX, MOHATHIX, 3aKOHAX,
TEOpUSAX, METOoAaX (U3NYECKOM HayKu; O COBPEMEHHON HAay4yHOM KapTHMHE MHUpA; O IIHPOKHUX
BO3MOXXHOCTSIX IPUMEHEHUSI (PU3NUECKUX 3aKOHOB B TEXHUKE U TEXHOIIOTUU;

— YCBOEHHE HIKOJbHUKAMU UJIeH €JUHCTBA CTPOCHUS MAaTEpPUU U HEMCUEPIIAEMOCTH MpoLiecca €€
MO3HAHUS, TOHUMAHUE POJIM MPAKTUKH B TIO3HAHHUH, JUATEKTUYECKOT0, XapakTepa (PU3NYECKUX SBICHHM
1 3aKOHOB;

— ¢opMUpOBaHHE TMO3HABATEIBLHOTO HHTEpeca K (U3UKE U TEXHHUKE, PAa3BUTHUE TBOPUYECKUX
CIOCOOHOCTEH, OCO3HAHHBIX MOTHBOB YYEHHUS; IOJrOTOBKA K MPOJOIDKCHHIO OOpa3oBaHHUA H
CO3HATENHLHOMY BBIOOPY MPOQECCHH.

[lpy w3yyeHnn (UBNYECKUX TEOPHH, MHPOBO33PEHUYECKON HMHTEpHpPETAllMH  3aKOHOB
dbopMUpYIOTCS 3HAHUSA y4YalluXcsi O COBPEMEHHOM Hay4YHOW KapTHHE Mupa. BocnmuTaHuio ydammxcs
CITy’KaT CBEACHHUS O MEPCIEKTHBAX Pa3BUTHs (DU3UKU M TEXHUKHU, O POJH (U3UKU B YCKOPEHHH HAYYHO-
TEXHUYECKOI'0 Iporpecca.

Jannas pabovas mporpamMMa, TEMaTHYECKOTO U IMMOYPOYHOTO IJIAHUPOBAHUS M3yYEeHUST (PUUKU B
10 kmaccax cocraBieHa Ha ocHOBe mnporpammbsl [.S1. MsxkumeBa g 006meoOpa3oBaTeNbHBIX
yupexaeHuit. 3ydenue yueOHOro maTepuasna mpeanojaraeT ucrnoiab3oBanne ydyeonnka Msikumes .51,
byxosues b.b., Corckuii H.H. «®usuka-10», Mskumes I'.4., ByxoBues b.b. «®u3uka 11».

N3yuenue pu3MKU CBA3aHO C U3YYEHHEM MaTEeMaTHKU, XUMUHU, ONOJIOTHH.

3HaHus Marepuaia Mo (U3UKe aTOMHOrO sifpa (OPMHUPYIOTCS C HMCIOJIb30BaHUEM 3HAHUH O
nepuoanueckoi cucreme snmeMenToB Jl. M. MenneneeBa, n30Tomnax M COCTaBE aTOMHBIX sijiep (XUMHUSA); O
MYTAI[MOHHOM BO3/€HCTBUM HOHU3UPYIOUIEH paguanun (OHOoIorHs).

ba3oBblil ypoBeHb M3yueHUs (PU3MKU OpPUEHTUPOBAaH Ha (OpMUpOBaHHME OOIEH KyIbTYphl U B
OonblIel CTENeHM CBS3aH C MHUPOBO33PEHUECKHMMH, BOCHHUTATEIBHBIMH W Pa3BUBAIOIIMMH 33JayaMH
oO1ero oopa3oBaHus, 3aja4aMH COLIMATIA3AIUH.

Pabouas mporpamma M MoypodHoO€ IJIaHWPOBAHUE BKJIIOYAET B ce0s OCHOBHBIE BOMPOCHI Kypca
¢u3ukn 10 KgaccoB MpeIyCMOTPEHHBIX COOTBETCTBYIOIIMMHU  pazfenaMu  ['ocynapcTBEeHHOTro
00pa3oBaTeNBHOIO CTAHJApTA MO (PU3HKe.

OcHOBHOH MaTrepuall BKJIIOUYEH B KaXIbld paszfen Kypca, TpeOyeT TIyOOKOro M NPOYHOrO YCBOEHHS,
KOTOpOE ClieAyeT A00MBAThCs, HE 3arpyas HaMsTh YJalluxcs MHOXECTBOM 4acThiX (pakToB. TakuM OCHOBHBIM
Mar€pualioM ABIAIOTCA OJIsI BCETO Kypca (bI/ISI/IKI/I 3aKOHbI COXPAaHCHUA (3Hepr1/n/1, HUMITYJIbCA, BJICKTPHUYCCKOI'O
3ap;ma); A4 MCEXaHUKH — HACU OTHOCHUTCIBHOCTH ABHXKXCHHA, OCHOBHBIC ITOHATHA KHHCMATHUKH, 3aKOHBbI
HBIOTOHa; I MOJ'IGKy.HS[pHOfI (1)I/I3I/IKI/I — OCHOBHBIC ITOJIOKCHUS MOHGKy.HS[pHO-KHHGTH‘IGCKOﬁ TEOpHHU, OCHOBHOC
YpaBHECHUEC MOHCKyanHO'KI/IHeTH‘IeCKOﬁ TEOpHUU HUACAIIBHOrO Tasa, HCpBBIfI 3aKOH TCEPMOAWHAMMUKHU; JJId
ANEKTPOJIMHAMUKN — y4YeHHE 00 3JIeKTPUYECKOM I0JIe, NIEKTPOHHAs Teopwus, 3akoH Kymon, Oma u Ammepa,
SIBJICHUE 3JIEKTPOMAarHUTHON MHAYKLNHU;. B OCHOBHOH MaTepHall Takke BXOAAT BaXKHEUIINE CIEACTBUS U3
3aKOHOB UM TEOPHil, UX MpaKTUYECKOe MpUMeHeHue. V3yuenue pusndeckux Teopuil, MUpOBO33pEHUECKas
MHTEpIpeTalys 3aKOHOB (POPMUPYIOT 3HAHUS YUALIUXCS O COBPEMEHHOW HAyYHOH KapTHHE MUpA.

W3ydeHne MKOIBHOIO Kypca (U3HKH JOHKHO OTpa)kaTb TEOPETUKO-TIO3HABATEIbHBIE ACIEKThI
y4eOHOro Marepusia — rpaHULbl IPUMEHUMOCTH (PU3UUYECKUX TEOPUH U COOTHOLICHUS MEXIY TEOPUSIMHU



Pa3IMYHON CTETeH! OOIIHOCTH, POJIb OMBITAa B (PH3UKE KaK HCTOYHHUKA 3HAHUHN U KPUTEPHUS MTPABIILHOCTH
Teopuil. BocuTanuio y4amumxcsi Cly’kaT CBEIEHHUS O MEpPCHEKTUBAaX Pa3BUTHUS (U3UKH U TEXHUKH, O
ponu (QU3MKM B YCKOPEHMHM HAyYHO-TEXHHUYECKOTO Iporpecca, M3 MCTOPUU PA3BUTUS HAYKH
(MONEeKyNAPHO-KUHETUYECKOW TEOpUHU, YYEHHS O TMOJSIX, B3IVISIIOB Ha MPUPOAY CBETa U CTPOCHUE
BEILIECTBA).

HarnsgHocts npenonaBanus (GU3NKU U CO3aHKME YCIOBHM HAaWIYYIIEro MOHUMAaHUS y4YalllUMUCS
(GU3MYeCKOil CYIIHOCTH H3Yy4aeMOro MaTepuaia BO3MOXKHO uepe3 NMPUMEHEHHE JIEMOHCTPALMOHHOTO
skcriepuMenTa. llepeuenp JeMoHCTpauuii HEOOXOIMMBIX JUIsi OpPraHu3allid HarJsJHOCTH y4eOHOro
mpoiiecca Mo KaxkJIoOMy pasjielly ykKazaH B NporpamMme. Y OOJIBIIMHCTBA YYalllMXCS JIoMa B JIUYHOM
MOJIb30BAHUM HMMEIOT KOMIIBIOTEPHI, YTO JAeT BO3MOXKHOCTH DPACIIMPATh NOHSTUHHYIO 0a3y 3HAHUU
yUAIIMXCSl TO PAa3IU4HBIM pa3genaMm Kypca ¢usuku. HMcenonp3oBanue oOy4aromuX MpOrpaMm
pacmojoKeHHbIX B oOpa3oBaTenbHbIX VHTepHeT-caliTax  unu ucnonb3oBanue CD — nuckoB c
oOyyaromumu nporpammamu («OKuBast gusuka», «OTKpbITas (Qu3uKa» U Jp.) CO3AAET YCIOBHUS JUIS
(dbopMUpOBaHUS YMEHHM TPOBOIUTH BUPTYAIbHBIN (PU3NUECKHI SKCTIEPUMEHT.

B mnporpamMme mnpeaycMOTPEHO BBIMOJIHEHHE CEMU JA0OpaTOpPHBIX pabOT W  OJWHHAALATH
KOHTPOJIBHBIX pa0OT MO OCHOBHBIM pazjenaM Kypca ¢usuku 10 - 11 kmaccos. Texkymuit koHTpoias 3YH
yyaluxcssk PEKOMEHAYETCsl MPOBOAUTh MO JUAAKTHUUECKUM MaTepuangaM, pPEeKOMEHI0BaHHBIM
MUHUCTEPCTBOM TpocBelieHus: PO B coOTBETCTBUU ¢ 00Opa3oBareibHBIM cTaHigapToM. llpakTuueckue
3a/laHus, yKa3aHHbIE B IUIAHUPOBAHWU PEKOMEHIYIOTCS A1 (OPMUPOBAaHUS Y YYaIIUXCS YMEHHH
MPUMEHSTh 3HAHUS JJI1 PEUIeHHs 3a/1ay, U MOJATOTOBKM ydamluxcs K crade 6azooro ypoBHs EI'D mo
¢dusuke.

[TpsmbpiM mpudTOoM yKazaH wmarepuan, cHopMylIHpOBaHHBIM B 00pa3oBaTeNbHOM CTaHIApTE
MOJJIEXKALUI 0053aTeIbHOMY U3yUYEHUIO U KOHTPOJIIO 3HAaHUM ydanuxcs. B kBagpaTHbIX cKOOKax yka3zaH
MaTtepuai, chOopMyIHpOBaHHBIH B 0O0pa3oBaTeIbHOM CTaHAapTe (ypoBeHb O0OIIEro oOpa3oBaHMs)
KOTOPBIM TMOAJIEKUT HU3YHYEHHUIO, HO HE SIBISIETCS OOSA3aTENbHBIM ISl KOHTPOJS U HE BKJIKOYAETCS B
TpeOOBaHUs K YPOBHIO MOATOTOBKH BBHIMMYCKHUKOB. KypcuBOM yKazaH Marepuall peKkoMeH10BaHHbIN [, S1.
MskumeBbiM. C Hamedl TOYKM 3peHUs M3YyYEHHE JTOr0 Marepuaja sBISETCS 00s3aTeNbHBIM s
W3YYEHHUS W KOHTPOJS 3HAHWM y4yalluxXcs B paMKax pelIeHUs 3aJadd IMOCTaBICHHOHW HaMH IpH
UCIO0JIb30BaHUU JAHHOH MporpaMMbl B y4eOHOM IIpoLECCe.

B mpomecce mpenonaBaHus BaKHO HAyYUTh IIKOJBHUKOB MPUMEHSTH OCHOBHBIE MOJOKEHUS
HAyKH JJI1 CAMOCTOSITEIBHOTO 00BbsCHEHUS (PU3MUYECKUX SIBJICHHM, PE3yJIbTaTOB SKCIIEPUMEHTA, 1eUCTBUS
npuOOPOB M yCTAaHOBOK. BhIiesieHne 0OCHOBHOrO MaTepHaja B KaXJOM pasjelie Kypca (pU3UKU MOMOraeT
YUUTENI0 OOpaTUTh BHUMAaHHME YYallluXCsl Ha T€ BOIMPOCHI, KOTOPbIE OHM JIOJKHBI TIIyOOKO U MPOYHO
ycBoUTh. DU3HUECKUN OSKCIEPUMEHT SBISETCS OPraHMYEeCKOW YacThIO IIKOJIBHOTO Kypca (QHU3UKH,
Ba)KHBIM METOJIOM 00Yy4YEHHS.

Pemienne OCHOBHBIX Y4e€OHO-BOCHUTATENbHBIX 3a4ad JOCTUTAeTCsl Ha YpOKax COYeTaHHUEM
Pa3HOOOpa3HBIX (GOPM U METOJOB O0yueHHUs. bosblioe 3HaYeHUE MPUTAETCS CaMOCTOSTEIBHON padboTe
ydaluxcs: IOBTOPEHUI0 W 3aKPEIJICHMI0 OCHOBHOIO TEOPETUYECKOTO MaTepuala; BBIIIOJHEHUIO
(GpOoHTaNbHBIX JTA00PATOPHBIX PAOOT; U3YUEHHIO HEKOTOPBIX NMPAKTUYECKUX MPUIIOKEHUH (PU3HKH, KOora
TEOpHsl BONpOCAa YK€ YCBOEHA; MPUMEHEHHWIO 3HaHUI B Ipolecce pelleHus 3ajad; O0O0OIEeHHI0 U
CUCTEMaTU3alluy 3HAHU.

Crnenyer ynenare Oonbllle BHUMaHUS Ha YpoKe paboTe ydwaluxcs ¢ KHHUIOW: yueOHHKOM,
CIPAaBOYHOM JIUTEPATypOM, KHUTOM JUIsl 4TeHus, xpecromarued u T. m. llpu pabore ¢ ydueOHUKOM
He00X0auMo (OpPMHUPOBATH YMEHHME BBIACIATH B TEKCTE OCHOBHOW MaTepual, BHJETb U IMOHHUMATh
JIOTUYECKHE CBSI3U BHYTPHU MaTepHualia, OObsICHITh U3ydaeMble SIBJICHHS M ITPOLIECCHI.

Pexomenryercst mpoBeZieHHe CEMUHAPOB 0000IIAIOIIEro XapakTepa, HalpuMep Mo TaKUM TeMaM:
3aKOHBI COXpPAHEHHsS] HUMITYJIbCa M SHEPrUd U UX MPUMEHEHUE; NPUMEHEHHUE 3JIEKTPUUECKOTO TOKa B
IIPOMBIIIJIEHHOCTH U CEJIBCKOM XO035HCTBE.

Pemenne ¢Qu3nuecknx 3amady JOIKHO NMPOBOAMTHCA B ONTUMAIBHOM COYETAaHUH C JPYTUMHU
MeToaamu o0ydeHus. M3-3a cokpaieHnss BpeMeH! Ha u3ydeHrue GU3NKd 0co00e 3HAYCHHE TPHOOPETAOT
3aJ1a4uM, B PELIEHUH KOTOPBIX MCIIOJIB3YETCSl HECKOJIBKO 3aKOHOMEPHOCTEN; pEIIeHNE 3a7ad IPOBOAUTCS,
KaK MpaBujio, cHadaida B obOmeM Buze. [lpu pemenun 3amay TpeOyOLIUX NPUMEHEHHE HECKOJIbKUX
3aKOHOB, YYMTENIb IMOKa3bIBaeT oOpasell pelIeHus TaKuX 337ad U IpeularaeT MmoJoOHbIe 3a1aud JUIs



AOMAIITHETO PCIICHUA. I[JISI yqaluxcCs HCHBITBIBAIONIUX 3aTPYAHCHUC B PCHICHUW YKAa3aHHBIX 3alad
OPraHu3yrTCA HHANBUAYAJIIbHBIC KOHCYJIbTAIlUN.

Tabmauua 1;: YuebHo-Tematuueckuit twiand 10 knace

No B ToMm uucne
Konuuectso
n/n Tema Nab0paTopHbIE | KOHTPOJIBHBIE
4acoB YpPOKH
3aHSITHUS paboTsl
1 Baenenue 1 1
2 Kunematnka 9 8 1
3 Junamuka 14 12 1 1
4 OCHOBBI MOJICKYJISIPHO-KMHETHYECKON TEOpUU 14 13 1
5 OCHOBBI TEpMOIMHAMUKU 6 5 1
6 DnexTpocTaTHKa 10 9 1
7 3aKOoHBI IOCTOSHHOT'O TOKa 8 5 2 1
8 OneKTpuuecKuil TOK B pa3IMYHbIX Cpeaax 6 6
10 HTtoro 68 59 3 6
IIporpamma

10 kaacc. Conep:xanue yueOHOro MaTepuasa.
(68 yacos, 2 yaca B Hej1eJ110)
®Du3uKa 1 MeTOIbl HAYYHOTro nmo3Hanus. (14ac)
UYro m3yuaet gusuka. Pusndeckue spienus. Habmonenus u onsit. Hayunoe MupoBo33peHue.
Kunemaruka (9 yacoB)

MexaHnuyeckoe JBMKEHUE, BUIbI IBUKEHUI, €r0 XapaKTepUCTUKH. PasHomeproe osudiceHue mei.
Ckopoctb. Ypasuenue pagnomeproco osusicenus. I paguxu npsamonunetinozo osudcenus. Ckopocms npu
HepagHomepHoMm  OsudiceHuu. IlpsMonuHeliHOe paBHOYCKOpPEHHOE JABIWXKEHUE. JlgudiceHue mei.
Ilocmynamenvnoe osudicenue. MamepuanvHas mouka.

JdeMoHcTpanum:

OTHOCUTEIBHOCTH JIBH)KCHHS.

[IpsAsMoIMHENHOE U KPUBOJIMHENHOE JBUKECHUE.

3anuce paBHOMEPHOI'O U PaBHOYCKOPEHHOTO IBUKEHUS.

[Tanenue Ten B Bo3ayxe U O€3BO3AYIIHOM MPOCTpaHcTBe (TpyOku HeroToHa)
HamnpaBnenue ckopocTu Npu ABUKEHUU TeJIA [0 OKPYKHOCTH.

ok wnE

3Hamy. TOHATHS: MaTepHallbHAas TOYKA, OTHOCHTEIBHOCTh MEXAHWYECKOTrO JBUKEHUS, IYTh,
nepeMelieHe, MTHOBEHHAas CKOPOCTh, YCKOPEHHE, aMILIUTY1a, IIEPUOJI, YaCTOTa KOJIeOaHUH.

Ymems: monb3oBaTbes ceKyHAOMEpOM. M3MeEpATh M BBIUUCIATH (U3MUYECKHE BETUYHHBI (BpeMs,
paccTostHue, CKOpPOCTh, YycKopeHue). YuTaTh U CTpOUTh TpaduKy, BHIPAKAIOIINE 3aBUCUMOCTH
KUHEMAaTUYECKUX BEJIUYUH OT BPEMEHM, IIPU PABHOMEPHOM M PABHOYCKOPEHHOM JBHKECHMAX. Perarsb
MPOCTEUIIINE 3aJa4yd Ha ONPEHECICHUE CKOPOCTH, YCKOPEHHs, IyTH M TEPEMEIICHUS IpH
PaBHOYCKOPEHHOM JIBM)KEHHMHM, CKOPOCTM M YCKOPEHHUsI IIPU JBHKEHUM Tejla M0 OKPYKHOCTH C
MTOCTOSIHHOM 110 MOJYJIO CKOpOCThIO. M300parkaTh Ha uepTeke IMPU PEIIeHWH 3a]ad HampaBlIeHUs
BEKTOPOB CKOPOCTH, YycKOopeHus. PaccumThiBaTh TOpMO3HOW myTh. OIlIEHMBaTh M AHAIMU3UPOBATH
nnpopmanuo o teme «KuHemarmka» coaepikamryrocs B coobmenusx CMU, UutepHere, HaydHO-
MOIYJISIPHBIX CTAThX.

Junamuxa (14 yacoB)

Bzaumooeticmeue men 6 npupooe. Aenenue unepyuu. | 3axon Hotomona. HnepyuanvHole cucmemoi
omcyema. [lonamue cunvt — xax mepwi 83aumoodeticmsust men. |l 3akon Hotomona. Il 3akon Hvtomona.
[Tpunuun otHocutenbHOCTH ["anunes. Aenenue macomenus. I pasumayuonnvle cuvl. 3aKOH BCEMUPHOTO
TaroteHus. [lepBas kocMuueckast CkopocTb. Bec mena. Hesecomocms u nepeepysxu. /lecpopmayus u cuna
ynpyeocmu. 3axon I'yka. Cunvl mpenus. VIMIynbc Tella 1 UMIYJIbC CHJIbl. 3aKOH COXpaHEHHsI UMITyJIbCa.



Peaxmusnoe dsuoicenue. Pabota cuinbl. Mexannueckast sHeprus tena (MOTCHIUAIbHAS U KHHETHYECKas).
3aKOH COXpaHEHMsI U IIPEBPALCHNS YJHEPTUH B MEXAHHUKH.

Jlabopamopuasa paboma Nel «13yueHune 3aKk0oHa COXpaHEHUSI MEXaHUYECKON SHEPTUN».

JdemMoHcTpaumu:

6. IlposiBneHHe HHEPIIUH.

7. CpaBHeHHE Macchl Tell.

8. Bropoii 3axon HetoToHa

9. Tpernii 3akoH HeroToHa

10. Bec Tena npu yCKOpPEHHOM MOABEME U MAICHUH Tela.

11. HeBecomoCTb.

12. 3aBUCHMOCTbH CHJIBI YIIPYTOCTH OT BETUYUHBI AeopMariim.

13. Cuibl TpeHUS MOKOSI, CKOJIBKEHUS U KaueHMsL.

14. 3axkoH coxpaHEHMsI UMITYJIbCA.

15. PeakTuBHOE IBUXEHUE.

16. M3meHeHue SHEPTHH Tela MPU COBEPUICHUN PaOOTHI.

17. Tlepexon MOTEHUMATBHON SHEPIUHU Tella B KWHETUYECKYIO.

3namy’ IOHATHS: Macca, CHIa (CUJIa TSDKECTH, CHIIa TPEHUS], CHJIa YIPYTOCTH), BEC, HEBECOMOCTb,
UMIIYJIbC, HHEPIMAJIbHAs CUCTEMA OTCUeTa, padoTa CUJIbl, MOTEeHIMAIbHAs M KUHETUYECKasi SHeprus,

3aKkoHbl M HpUHUMIBL 3akoHbl HploOTOHA, mNpuHOMI OTHOcUTENbHOCTH [anuies, 3akoH
BCEMUPHOI'O TATOTEHMs, 3aKOH ['yKa, 3aBUCUMOCTb CHJIbI TPEHUS CKOJIBKEHMS OT CHJIbI JaBJICHMS, 3aKOH
COXPAHEHHUS UMITYJIbCA, 3aKOH COXPAaHEHUS U NPEBpAILEHUs] YHEPTHUH.

[TpakTHyeckoe NpPHUMEHEHUE: ABUKCHHE MCKYCCTBEHHBIX CIIyTHUKOB IIOJ JEHCTBHEM CHIIBI
TSKECTH, PEAKTUBHOE JBUKEHHE, yCTPOUCTBO pakeTsl, KII/I mammH 1 MeXaHU3MOB.

Ymemv: u3MepsaTh U BEIUUCIATH (PU3NYECKHE BEIMUUHBI (Maccy, CHITY, )KE€CTKOCTh, KO3 duuueHt
TPEHUs1, UMITYJIbC, paboty, MomHocTh, KIT/[ Mexann3moB,). UuTtate U CTpOUTH rpaduKu, BRIpAKAIOIINE
3aBUCUMOCTh CWJIbI YHOPYroctu oT aedopmaruu. PemaTs npocreiiiye 3agaun Ha ONpeAeiIeHUe Macchl,
CWJIBI, UMITYJIbCa, paboThl, MOImHOCTH, 3Hepruu, KIIJI. M3o0paxaTs Ha YepTeke MpHU PELICHUU 3aaad
HAIIPaBJICHUsI BEKTOPOB YCKOPEHMS, CHWJIbI, UMIyjbca Tesla. PaccuuThiBaTh CHIBI, JEHCTBYIOIIHME Ha
JIETYMKA, BBIBOASIIETO CAaMOJIET W3 NHUKUPOBAHMSA, W HA JBUXKYIIUKCS aBTOMOOWIb B BEpPXHEH TOYKE
BBIIYKJIOTO MOCTA; OIPEIENSTh CKOPOCTh PAKEThl, BarOHA IPU aBTOCLEIKE C MCIIOJIB30BAHMEM 3aKOHA
COXPAaHEHHUs HMITYJIbCa, a TaKXKe CKOpPOCTh Teja MpU CBOOOAHOM MAJEHMM C HCIOJIb30BAHMEM 3aKOHA
COXpaHEeHMs MexaHW4yeckoi sHepruu. OLeHuBaTh U aHATU3UPOBATh HHPOPMALIMIO 10 TeMe «JlMHaMuKa»
cozeprkaitytocs B coodmenusx CMU, ntepHeTe, HaydHO-TIONYSPHBIX CTAThAX.

OCHOBBI MOJIEKYJISIPHO-KUHeTHYeCKOii Teopuu (14 yacoB)

Crpoenne BemectBa. Monekyna. OCHOBHBIE IOJIOKEHHSI MOJIEKYISIPHO-KMHETUYECKOU TEOpUU
CTPOGHMSI BEIIECTBA. OKCIEPUMEHTAJIbHOE  JIOKA3aTEIbCTBO  OCHOBHBIX MOJIO)KEHUN TEOpUH.
Bpoynoeckoe osusicenue. Macca monexyn. Konuuecmeo sewyecmea. CTpoeHue ra3o00pa3HbIX, )KUIKUX U
TBEpAbIX Tel. MaeanpHbl Ta3 B MOJIEKYJISIpHO-KMHETHUECKON Teopuu. Cpedwnee 3nauenue keaopama
ckopocmu  monekyn. OcHogHoe ypaeHeHue MONeKYIApHO-KuHemuyeckou meopuu. Temnepamypa u
mennogoe paegnosecue. Abconomnas memnepamypa. Temnepamypa - mepa cpeoHell KUHEeMU4ecKol
onepeuu. Mzmepenue cxkopocmu monexyn. OcHoGHble makponapamempvl 2a3a. YpPaBHEHHE COCTOSHUS
UACaIbHOIO rasza. I azoevle 3aKoHbvl. 3a6UCUMOCMb OAGNEHUS HACLIWEHHO20 napa Om MmeMnepamypbl.
Kunenue. Baascnocmo 6030yxa u ee usmepenue. Kpucmannuyeckue u amopgnvie mena.

JleMOHCTpaLUM:

18. OmpIThl, JOKa3bIBaIOIINE OCHOBHBIE MosoxkeHust MKT.

19. MexaHWYecKyr0 MOETh OPOYHOBCKOTO JABKEHHUS.

20. BzaumocBs3b MEXy TeMIepaTypoil, JaBlieHHeM U 00bEMOM Ul JAHHOM Macchl rasa.

21. W3otepMuyeckHii mporecc.

22. V3o0apHBIii iporiecc.

23. H30x0pHBIi mpolecc.

24. CpolicTBa HACBIIICHHBIX ITAPOB.

25. Kunenue BoJbl IpY MOHM)KEHHOM JIaBJICHUH.

26. YcTpOHCTBO MPUHIIMIT JCHCTBUS IICUXPOMETPA.



27. KoHaeHCallMOHHBINA TUTPOMETP, BOJIOCHOW THTPOMETD.
28. Mopaenu KpUCTAUTHYECKUX PEIICTOK.
29. PocT KpUCTaIOB.

3namb: TOHATHA: TEIUIOBOE JABM)KEHHE YaCTHUIl; MAacChl U pa3Mepbl MOJIEKYJ; WACaJIbHBIA ras;
M30TEPMUYECKUN, M30XOPHBIA, H300apHBIH M aauadaTHBIA MpoIecchl; OpPOYHOBCKOE JABMXKEHUE;
TeMieparypa (Mepa cpelHell KHHETUYECKON 3HEPIMM MOJIEKYI); HACBILIEHHbIE U HEHACHIIIEHHBIE M1aphl;
BJIQXKHOCTh BO3/lyXa; aHU30TPOIUKM MOHOKPHCTAUIOB, KPUCTAINIMYECKHE U aMOp(HbIE Tea; YIpyrue u
IUTACTHYECKUE J1e(hOpMAIIHH.

3akoHbl U (DOPMYJBI: OCHOBHOE YpPAaBHEHHE MOJEKYJISIPHO-KMHETUYECKON TEOpHH, ypaBHEHHE
MenneneeBa — KnarnelipoHa, cBsi3b MEXy apaMeTpaMH COCTOSIHUS raza B U30MpoLeccax.

[IpakTyeckoe  MPUMEHEHHE:  HCIOJIB30BAHME  KPUCTAUIOB W JPYrHX  MaTepuajoB
Y TEXHUKE.

Ymems: pemats 3a1aui Ha pacyeT KOJMYECTBA BELIECTBA, MOJIIPHOW MAacChl, C MCIIOJIb30BAHUEM
OCHOBHOI'O ypaBHEHHUS MOJIEKYJSIPHO-KMHETUYECKOM TEOpUM Tra3oB, ypaBHeHuss MeHzeneeBa —
Knaiinepona, cBsizu cpeiHell KHHETUYECKOW SHEPrUU Xa0THUYECKOTO TBUKEHHS MOJIEKYJ U TEMIEPATypPHI.
YuraTh W  CTPOUTH TpadUKH 3aBHCHUMOCTH MEXIy OCHOBHBIMH TIIapaMeTpaMH COCTOSHHS Tra3a.
[Tonb30BaTbCs ICUXPOMETPOM; ONPEAEIIATh SKCIEPUMEHTAIBHO NapaMeTpbl COCTOsIHUSA Ta3a. OLeHuBaTh
U aHaIM3UpOBaTh HHPOpManui 10 TemMe «OCHOBBI  MOJIEKYJISPHO-KMHETUYECKOW  TEOpUU»
conepkarrytocs B coobmmenusix CMU, MHTepHeTe, HAydYHO-TIONYISPHBIX CTATHAX.

OcHOBBI TEpMOIMHAMHUKH (6 4acoB)
Brympenusis suepeus. Paboma ¢ mepmoounamure. Konuuecmeo meniomel. Yoenvras menioemxocms. [1epBolii
3akoH TepmoauHamuku. [[Topsmok u xaoc. HeoOpaTuMocTh TEIUIOBHIX mpoiieccoB.] TIpHHIMITBI ASHCTBHUS TEIJIOBOTO
neuratend. J[BC. [usens. KI1/1 TeTIOBBIX TBUTATENEH.

JleMOHCTpaLuMu:

30. CpaBHeHuE y/IeIbHOM TEIUIOEMKOCTH JIBYX Pa3IUYHBIX JKUIKOCTEH.

31. V3meHeHune BHYTpEHHEH SHEPIUHU Tella MPH TEIUIoNepeiaye U COBEPIICHHH PaOOTHI.
32. V3meHeHue TeMIiepaTypsl BO3/1yXa Ipu aquabaTHOM PaCIIMPEHUU U CXKATHH.

33. TlpuHNWmI eiCTBUS TEIJIOBOW MAIIWHEIL.

3namb. TOHATHA: BHYTPEHHSAS SHeprus, padoTa B TEPMOJAMHAMHKE, KOJWYECTBO TEIUIOTHI.
yJeJIbHas TeMJI0eMKOCTh HEOOpaTUMOCTh TEIUIOBBIX MPOLIECCOB, TEIIOBBIE ABUTATEIH.

3aKoHbI U POPMYJIBI: IEPBBIN 3aKOH TEPMOJAUHAMUKH.

[TpakTyeckoe TNpPUMEHEHHE: TEIUIOBBIX JBHMraTeled Ha TpPaHCIOPTE, B DHEPIETHUKE
U CEJIbCKOM XO3AHCTBE; METO/IbI NPOPHIAKTUKU K OOPBOBI € 3arpsi3HEHHEM OKpYIKaloIIel cpebl.

Ymems: pemate 3a1auu Ha NPUMEHEHUE IIEPBOrO 3aKOHA TEPMOJAMHAMMKH, Ha pacueT padoThl
rasza B uzo6apaom npouecce, KI1/l teruioBsix nurareneil. Beraucnsats, paboTy rasa ¢ noMoIisko rpapuka
3aBUCHUMOCTH JaBiieHus oT oObema. OneHMBaTh M aHAIM3UPOBaTh MHPoOpMaIuio 1mo TtemMe «OCHOBBI
TEPMOJIMHAMUKI» cofiepkaltytocs B cooOmenusx CMU, MHTepHeTe, HayqHO-TIOMYJISPHBIX CTAThSX.

OCHOBBI 2/1eKTPOAMHAMUKH
OuekTpocraTuka (10 yacoB)

UYmo makoe snekmpoounamuxa. Cmpoenue amoma. DIEMEHTApHBIA HIIEKTPUUECKUI 3apsl.
Onexmpuzayusi men. /[ea pooa 3apsioos. 3aKOH COXpaHEHHUsS] AIIEKTpUUECKoro 3apsga. ObOwscHeHue
npoyecca snekmpuzayuu men. 3akon Kynona. Dnekrpudeckoe noiue. HanpasjicenHocms 31eKmpuiecko2o
nons. Ilpunyun cynepnosuyuti noneu. Cunogvle auHuu 3d1eKmpuyeckoeo noad. IIpoeoonuku u
ousieKmpuxu 6 snekmpudeckom noxe. llonapuzayus ousnekmpuxa. [lomenyuan snekmpocmamuyeckoeo
noasa u pazHocms nomenyuanos. Konoencamopwi. Haznauenue, ycmpoiicmeo u 6udvl KOHOEHCAmopos.

JleMOHCTpaluH:

33. DuekTpu3anus TNl TPCHUEM.

34. BzaumopeiicTBue 3apsI0B.

35. YcTpoHCTBO M IPUHIUT JEHCTBUS DIIEKTPOMETPA.

36. DneKkTpHuecKoe Moje IBYX 3apsKEHHbIX IIapUKOB.

37. DneKTpuUYecKoe Mojie IBYX 3apsHKSHHBIX TUIACTHH.



38. IIpoBOAHMKH B AJIEKTPUUYECKOM TIOJIE.

39. JIMPAeKTPUKH B DJIEKTPUUECKOM TTOJIE.

40. YcTpoicTBO KOHIEHCATOPA MMOCTOSIHHOM U TEPEMEHHON €MKOCTH.

41.3aBUCUMOCTD NMEKTPOEMKOCTH IJIOCKOT'0 KOHAEHCATOpa OT IUIOLIA/IU IIAaCTUH, PACCTOSHUS
MEXy HUMH U JUDJIEKTPUUECKON IPOHUIIAEMOCTBIO CPEJIbI.

3namb. TOHATUSA: IEMEHTAPHBIN JIEKTPUUECKUM 3aps]l, JIEKTPUUECKOE T10J1€; HANPSKEHHOCTD,
Pa3HOCTb NNOTCHIMAIIOB, HAIPSLDKEHUE, DJIEKTPOEMKOCTD, AUAJIEKTPUYECKas IPOHNULAEMOCTb.

3akonsl: KynoHa, coxpaHeHus 3apsiza.

[IpakTnyeckoe NpUMEHEHUe: 3ammra HpubopoB U 000pyIOBaHUSA  OT CTaTHYECKOT O
JIIEKTPUYECTBA.

Yumems: pemars 3ajaud Ha 3aKOH COXPAHEHMs JIEKTPUYECKOro 3apsana M 3akoH KyiloHa; Ha
JBIKEHUE U PABHOBECHE 3apsDKCHHBIX YacTUL[ B AJIEKTPUYECKOM II0JIC; HA pacyeT HaIpsKEHHOCTH,
HalpsDKeHUs, paboThl IJIEKTPUYECKOTO I0JIA, 3JIEKTPOeMKOCTH. OLEeHMBAaTh M  aHAIW3UPOBATh
uHpOpMaLHIO 10 TeMe «DIEKTPOCTaTHKa» cojepxkallytocs B coobmenusx CMU, UntepHere, Hay4HO-
MOIYJISIPHBIX CTaThsIX.

3aKOHBI MOCTOSIHHOTO TOKA (8 YacoB)

Onektpuueckuii Tok. Cuna moka. Ycnosus, neobdxooumvie 01 CYwecmeo8aHusl dJIeKMpPULEcKo20
moxa. 3axkon Oma 0ns yuacmka yenu. dnekmpuueckas yens. Ilocnedosamenvroe u napaiieivHoe co-
eoduneHue npo8ooHuKos. Paboma u mowHocmo sn1ekmpuiecko2o moxka. neKkmpoosuiCywas cuia. 3aKou
Oma o5 noanoul yenu.

Jlabopamopuaa paboma Ne2 «V3ydyeHune mOCIIENOBATEILHOTO U MapajUICIIbBHOTO COEIUHEHHS
MIPOBOJIHHUKOBY.

Jlabopamopuaa paboma Ne3 «U3mepenne DJIC um BHYTPEHHErO COMPOTHUBIICHUS HCTOYHHUKA
TOKa»

JleMOHCTpaLUM:

42. MexaHnudeckasi MOJIEJb JUIsSl IEMOHCTPAIIMH YCIIOBUS CYIIECTBOBAHMSI DJIEKTPUUECKOTO TOKA.

43. 3axon Oma I yyacTKa LeMu.

44. PacnipenenieHre TOKOB U HANpPsDKEHUN MPH MOCIEI0BATEIbHOM U MapajuieIbHOM COSTUHEHUH
MTPOBOTHHUKOB.

45. 3aBUCHMOCTH HaKalla HUTH JJaMIIOYKa OT HaIpsDKEHUS U CHIIBI TOKA B HEWl.

46. 3aBucuMOoCTb cHuTbl ToKa OT D/]C 1 MOTHOTO COMPOTHUBIICHHUS TICTIH.

3namy: noHATUA: cTopoHHue cuibl 1 DJ(C;

3akoHbl: OMa /715 TOJIHOW LETH.

[IpakTuueckoe TIPUMEHEHHE: DICKTPOU3MEPUTEIbHBIE TMPUOOPHI  MArHUTORJIEKTPUUYECKOM
CUCTEMBI.

Ymemy: poN3BOIUTH PACUETHI AJIECKTPUUYECKUX IIETIeH ¢ MpUMEHEeHHeM 3akoHa OMa /i ydacTka
Y TOJHOM 1eNW M 3aKOHOMEPHOCTEH IMOCIEeI0BATENbHOIO U MapajuieIbHOTO COEIUHEHUS MPOBOJHUKOB,
OIICHUBATh U AHAIM3UPOBATH MH(POPMAIHIO MO TeMe «3aKOHBI MOCTOSHHOTO TOKa» COACPIKAIIYIOCS B
coobmienusix CMU, UnTepHeTe, HAYYHO-TIOMYNISPHBIX CTaThsIX.

[Tonp30BaThCS MIJITHAMIIEPMETPOM, OMMETPOM HIJTH aBOMETPOM, BBITTPSIMUTEIIEM DJIEKTPUUECKOTO
TOKA.

Cobupats anextpuueckue nenu. M3mepsats DJ1C u BHyTpeHHEe COMPOTHUBIICHUE HCTOYHUKA TOKA.

DJIeKTpUYeCKHii TOK B Pa3JHYHBIX cpeaax (6 yacos)

dnexmpuyeckasn nposoOUMOCHb PA3TUYHBIX 8eUeCm8. 3A8UCUMOCTb CONPOMUBLEHUS NPOBOOHUKA
om memnepamypwl. Ceepxnpo8oouMocms. IneKmpuiecKuti mox 8 noaynpogoonuxax. Ilpumenenue nony-
NPOBOOHUKOBLIX  NpUbOPos.  DneKmpuueckuti moxK 6 eaKyyme. OIeKmpoHHO-TIy4esas mpyoKa.
Onexmpuyeckuil MoK 8 HCUOKOCMAX. DneKkmpuyeckull mox 6 eazax. Hecamocmosamenvuwiti u camocmosi-
menvHblll paspsaosvl. [lasma.

JleMOHCTpaLUHu:

47. 3aBUCUMOCTH COMPOTUBJICHUE METALUTUYECKOTO MMPOBOTHUKA OT TEMIIEPATYyPHI.



48.
49,
50.
51,
52.
53.
54.
55.
56.
S7.
58.

3namo:

3aBUCHUMOCTb COITPOTUBIIEHUS MOIYIPOBOAHUKOB OT TEMIIEPATYpPhl U OCBELICHHOCTH.
HetictBue TepmucTopa u (HoTope3ucTopa.

OnHOCTOPOHHSIS 3JEKTPOIIPOBOAHOCTD MOIYITPOBOJHUKOBOIO TMO/1A.
3aBUCUMOCTD CHJIBI TOKA B ITOJIYIIPOBOJHHUKOBOM JIMOJE OT HAIPSIKEHUSI.
Y CTpOoHCTBO U MPUHLIMIT AEUCTBUSI 3JIEKTPOHHO-TTY4EBOM TPYOKH.
CpaBHEHHE JIEKTPOIPOBOIHOCTH BOJBI U PACTBOPA COJIA WU KUCIIOTBHI.
DNeKTpoau3 Cyabhara MEIu.

Wonu3anus rasa npu ero HarpeBaHUU.

HecamocrositenbHbli pa3psia.

UckpoBoii pa3ps.

CamMocTosATeabHBIN pa3psl B Ta3ax MpU MOHMKEHHOM JIaBJICHUM.

3aKOHBI: 3JIEKTPOJIN3A.

HpaKTI/I‘{eCKOC IIPUMEHCHHUEC. JBJICKTPOJIM3a B MCETAJUIYPrul MW TaJlbBAHOTCXHHUKE, JSJICKTPOHHO-

JTy4eBOil TPyOKH, IIOJIyIPOBOTHHKOBOT'O M0/a, TEPMOPE3UCTOPA, TPAH3UCTOPA.

Ymuemo:

cpeaax>» COACPKAIIYOCAI B COO6H.I€HI/I$IX CMI/I, I/IHTepHeTe, HAYYHO-IIOITYJIAPHBIX CTAaThAX.

MOHATHA: DJJICKTPOJIU3, AUCCOLMALMA, peKOM6I/IHaHI/IH, TCPMOIJICKTPOHHAA SMUCCHUA,
COOCTBEHHAA U IIpUMECHasA IMPOBOAMMOCTD NOJIYHNPOBOAHHUKOB, p — N - IIEpEX0A B MOJIYIIPOBOAHHUKAX.

peliaTh 3aJaud Ha OIpeJesieHHMe KOJIMYEeCTBAa BEIIECTBA BBLACIUBILEIOCS IpU
AJIEKTPOJIM3E, OIICHUBATh W aHAIM3UPOBATH WHPOPMALUIO 1O TeMe «DJEKTPUUECKUN TOK B Pa3IMYHBIX



11 Knacc. Coaep:xkanne y4eOHOro MaTepuaJa.
(68 yacos, 2 yaca B HexeJ110, pe3epB 1 yac)

HosicuuTeIbHAA 3aNIMCKA

3HaueHue (PU3UKU B IIKOJIHHOM OOPAa30BaHUU OIPEAETSETCS POJIbI0 (PU3MUECKON HAyKU B KU3HU
COBPEMEHHOr0 OOIIeCTBa, €€ BIUSHHEM Ha TEMIIBl pPa3BUTHS HAYYHO-TEXHHYECKOTO Iporpecca.
OOyuenue ¢u3MKe BHOCUT BKJIQJ B MOJUTEXHUYECKYIO MOATOTOBKY IyT€M O3HAKOMJICHHUS YYalllUXCs C
IJIaBHBIMU  HAINpaBICHUSIMH HAYYHO-TEXHHUYECKOTO Mporpecca, (PU3UUECKUMH OCHOBaMH pabOThI
puOOpPOB, TEXHUUECKUX YCTPOUCTB, TEXHOJIOTHUECKUX YCTAHOBOK.

B 3agaun o0y4yenus pu3nke BXOIHT:

— pa3BUTHE MBIIIICHUS y4aluxcs, popMUpOBaHUE Y HUX YMEHHI CaMOCTOATEIbHO MPHOOPETATh
Y TIPUMEHSTH 3HaHUs, HAOII01aTh ¥ OOBSACHATH (PU3NYECKUE SBICHUS;

— OBJIQJICHHE IIKOJbHBIMU 3HAHUSAMHU 00 SKCIIEPUMEHTAIBHBIX (PaKTaX, MOHATHIX, 3aKOHAX,
TEOpHsIX, MeToJax (U3NYECKOH HayKH, O COBPEMEHHOH HayyHOW KapTUHE MHUpPA; O IIHPOKHX
BO3MOXKHOCTSIX IPUMEHEHUSI (PU3NUECKUX 3aKOHOB B TEXHUKE U TEXHOJIOTUU;

— YCBOEHHE HIKOJbHUKAMHU UJIEH €JUHCTBA CTPOEHUS MAaTEPUU U HEMCUEPIIAEMOCTH IpoLiEcca €€
MO3HAHUS, TOHUMAaHUE POJIM MPAKTUKH B MO3HAHUU, TUATEKTUYECKOTO, XapakTepa PU3NYecKuX SBICHUIM
1 3aKOHOB;

— (¢opMUpOBaHHE TMO3HABATEIBLHOTO MHTEpeca K (U3MKE U TEXHHUKE, PAa3BUTHUE TBOPUYECKUX
CIIOCOOHOCTEH, OCO3HAaHHBIX MOTHBOB YYEHHUS; IIOJrOTOBKA K MPOAOIDKCHHIO OOpa3oBaHHUA H
CO3HATENHbHOMY BBIOOPY MPOGECCHH.

[Ipu wu3yyeHHMM  (QU3NYECKUX TEOpUH, MHUPOBO33PEHUYECKOW HHTEPIPETAllMM  3aKOHOB
dbopMUpYIOTCS 3HAHUSA y4YallUXcsi O COBPEMEHHOM Hay4YHOW KapTHHE Mupa. BocnuTaHuio ydammxcs
CITy’KaT CBEACHHUS O MEPCIEKTHBAX Pa3BUTHs (HU3UKU M TEXHUKHU, O POIH (U3UKUA B YCKOPCHHH HAYYHO-
TEXHUYECKOIO Iporpecca.

Jannast paboyasi mporpaMma, TEMaTHUYECKOIO U MOYPOUYHOTO IUIAHWPOBAHUS U3Y4YE€HUs (DU3UKU B
11 xmaccax cocraBieHa Ha ocHOBe mporpammbl [.5. MskumeBa ans o001eoOpa3oBaTeNbHBIX
yapexaeHuil. M3ydenue yueOHOTO MaTepHualia mpe/nosiaraeT uCnoiab3oBanue ydeonnka Msxkumres .51,
byxosues b.b., Corckuii H.H. «®usuka-10», Mskumes I'.5., ByxoBues b.b. «®u3uka 11».

N3yuenue pu3MKHU CBA3aHO C U3YYEHHEM MaTeMaTHKU, XUMUH, ONOJIOTHH.

3HaHus Marepuana nmo ¢u3MKe aTOMHOrO sapa (GOPMUPYIOTCS C HCIOJNB30BAHHEM 3HAHUM O
nepuoanueckoi cucteme smeMenToB J[. M. MenneneeBa, H30Tomax U COCTaBE aTOMHBIX sziep (XUMUs); O
MYTallMOHHOM BO3/IEHCTBUU HOHU3UPYIOIIEH paguanuu (0nomorus).

ba3oBbIil ypoBeHb M3yueHUs (PU3MKU OpPUEHTUPOBAaH Ha (OpMUpOBaHHME OOIEH KyIbTYpbl U B
OoJbIlel CTENMEHU CBA3aH C MHUPOBO33PEHUYECKUMH, BOCHHTATEIBHBIMH W PA3BUBAIOIIMMH 3a7adyaMu
oO1ero oopa3oBaHus, 3aja4aMH COLIMATIA3AIUH.

Pabouas mporpaMma u MoypoyHOe MIaHUPOBAHUE BKIIOYAET B Ce0s OCHOBHBIE BOIMPOCHI Kypca
¢u3ukn 11  Kimacca MpenNyCMOTPEHHBIX  COOTBETCTBYIOIIMMM  pasfenaMu  ['ocynapCTBEHHOIO
00pa3oBaTeNBHOrO CTaHJApTa 10 (PU3HKE.

OcHoBHOM Marepuan BKJIIOUYEH B KaXIbli pasfen Kypca, TpeOyeT TIiyOOKOrO M IPOYHOIO
YCBOGHUS, KOTOPOE CIIEyeT T0OUBAThCS, HE 3arpyasi MaMsITh y4alluxcs MHOKECTBOM YacThIX (PaKTOB.
TakuM OCHOBHBIM MaTEpHUAJIOM SIBISIOTCA JJI Kypca (U3HMKH 3aKOHBI COXPaHEHUs (IHEPruH, UMITYJIbCa,
ANEKTPUUYECKOTO 3apsifa); Al KBAHTOBO (PM3WKH — KBAHTOBBIE CBOMCTBA CETa, KBAHTOBBIE MOCTYIATHI
bopa, 3akoH B3aMMOCBSI3M MacChl W SHEPruh. B OCHOBHON MarepHal TakKe BXOAAT BaXKHEWIINE
CIIEICTBUSL M3 3aKOHOB M TEOpUH, MX MpakTHYeCKoe INMpuMeHeHue. M3yueHue Qumueckux Teopui,
MHPOBO33pEHYECKasi UHTEPIPETALHs 3aKOHOB (DOPMUPYIOT 3HAHUS yYalIUXCSd O COBPEMEHHON HaydHOM
KapTUHE MHpA.

W3ydeHne MmMKOIBHOIO Kypca (U3HKH JOHKHO OTpa)kaTb TEOPETHKO-TIO3HABATEIbHBIE ACIEKThI
y4e0HOro MaTepuiia — TPaHUIlbl IPUMEHUMOCTH (GU3UUYECKUX TEOPHI M COOTHOIICHUS MEKIY TEOPUIMHU
Pa3IMYHOM CTereHu OOIIHOCTH, POJIb OMbITAa B (PU3MKE KaK UCTOUHMKA 3HAHUM U KpUTEPHsI MPAaBUIBHOCTH
Teopuid. BocuTaHuio y4amuxcsi CyKaT CBEIEHHUS O MEePCHEKTHUBAX pPa3BUTHS (UUKH W TEXHHUKHU, O
poiu (U3MKKM B YCKOPEHUM HAyYHO-TEXHHUYECKOTO IIporpecca, M3 HCTOPUU DPA3BUTHS HAYKU
(MONEKYNAPHO-KMHETUYECKOW TEOpUH, YYEHHs O MOJAX, B3IVISII0B Ha INPUPOJY CBETa M CTPOCHHE
BEIIIECTBA).



Harnsanocts npenogaBanus GU3MKU U CO3JIaHUE YCIOBUN HAWIYUIIET0 OHUMAaHHS yYalluMHCS
(Gu3nM4ecKoil CyIIHOCTH H3y4aeMOro MaTepuana BO3MOXKHO uepe3 NPUMEHEHUE JAEMOHCTPALUOHHOTO
sKcnepuMeHTa. llepeueHb AeMOHCTpanuii HEOOXOOMMBIX Ui OpPraHM3alUU HATJIJHOCTH Y4eOHOTO
mporecca Mo KaXJIOMy pas3fely yKa3aH B IporpaMme. Y OOJIBIIMHCTBA Y4YalIMXCSl JIOMa B JINYHOM
MOJIb30BaHUM HMEIOT KOMIIBIOTEPHI, YTO JaeT BO3MOXHOCTH PACIIMPSTh MOHATHHHYIO 0a3zy 3HaHUIA
yyalluxcst MO Pa3IuuHbIM pas3zgenaMm Kypca ¢usuku. Vcnonp3oBaHue o0OydarolUx MporpaMmm
pacroyio)keHHBIX B oOpasoBarenbHbIX HWHTEepHeT-caiitax  wim wucnonb3oBanue CD — jauckoB ¢
obyyaromumu nporpammamu («OKuBas ¢usmuka», «OTKpbITasg (u3Mka» U Jp.) CO3AAET YCIOBHUS JUIS
(dbopMHUpOBaHUs YMEHHUI MPOBOAUTH BUPTYAIbHBIN (PU3MUYECKHI SKCIEPUMEHT.

Tekymumii kouTpoab 3YH y4yanmmxcst peKOMeHyeTCsl MPOBOJUTH MO AUAAKTUUYECKUM MaTepuasaM,
PEKOMEHI0BAaHHBIM MUHUCTEPCTBOM NpocBelieHns P B cOOTBETCTBUM ¢ 00pa30BaTEIbHBIM CTAaHIAPTOM.
[TpakTHyeckue 3a7aHus, yKa3aHHbIE B IUIAHUPOBAHUM PEKOMEHIYIOTCA A1 (OPMHUPOBAHUA Y yUAIUXCS
YMEHUH MPUMEHATh 3HAHMSA JJISl PEIIeHUs 3a/a4, M MOJArOTOBKH y4alluXcs K ciade 0a30BOTO YpOBHS
EI'D no ¢usuke.

[MpsaMbiM mpudTOM YyKazaH MaTepual, CPOPMYIMPOBAHHBIH B 00pa30BATEIBHOM CTaHAAPTE
noJyIeXxaluil 00s13aTeIbHOMY H3YUYEHHUIO M KOHTPOJIIO 3HaHUM yuyaiuxcs. B kBagpaTHbIX cKOOKax yka3zaH
Matepuali, c(hOpMYJIHPOBAHHBIM B 00pa3oBaTelbHOM CTaHmapre (ypoBEeHb 00Imero ooOpa3oBaHus)
KOTOPBIM TMOAJIEKUT HU3YYEHHUIO, HO HE SBISETCA OO0S3aTeNIbHBIM JJIsi KOHTPOJIS M HE BKIIOYAETCS B
TpeOOBaHMUS K YPOBHIO IMOATOTOBKHM BBITYCKHUKOB. KypcHBOM yka3aH marepual peKoMeH1oBaHHbIH [, 5.
MskumesbiM. C Hamed TOYKM 3peHUs M3y4eHHE S3TOro MaTepuayia sBIseTCs 00s3aTeNbHbIM JUIs
U3Y4YEHHUsST W KOHTPOJS 3HAHWM yyamMxcs B paMKax pelIeHHs 3ajauyd I[OCTaBJICHHOM HaMU IIpU
MCIOJIb30BAHUU JIaHHOM NpOorpaMMbl B y4eOHOM IIpoliecce.

OcHOBHOHM Yy4eOHBI MaTepHall JOHKEH OBITh YCBOCH y4YalllUMHUCA Ha Ypoke. DTo TpeOyeT oT
YUYUTENS NOCTOSIHHOTO MPOIYyMBbIBaHUS METOJUKU MPOBEAECHUS ypOKa: M3JI0KEHHE HOBOTO Marepuaia B
dopme Oecen WM JEKIHH, BBIIBIKCHHE YYEOHBIX MpPOOJEM; IIUPOKOE HCIOJIB30BAHHE Y4eOHOTO
SKCHEpUMEHTa (AEMOHCTPALIMOHHBIE ONBITHL, (h)pOHTaNIbHBIE Ja0OpaTOpHble pabOThl, B TOM YHUCIE U
KpPaTKOBPEMEHHBIE), CaMOCTOATENbHAas paboTra ydammxcs. HeoOXoauMo COBEpIIEHCTBOBATH METOJIBI
MOBTOPEHUS] U KOHTPOJSl 3HAHUN YYalIuXcs, ¢ TeM, 4TOObl OCHOBHOE BPEMsl ypOKa ObUIO MOCBSIIEHO
OOBSICHEHUIO M 3aKpEIUICHHI0 HOBOro Mmarepuana. Hambonee >(pGEKTUBHBIM METOIOM MPOBEPKH U
KOPPEeKIUM 3HAHWH, YYalluXcs MpH IPOBEIEHUM MPOMEKYTOUHOW JMAarHOCTUKM BHYTPU H3y4aeMoro
pazfena sBISETCS UCIOJb30BaHNE KPAaTKOBPEMEHHBIX (Ha 7-8 MUHYT) TECTOBBIX TEMAaTUYECKHUX 3a/laHUH.
HToroBble KOHTPOJIbHBIE PA0OTHI MPOBOAATCS B KOHIIE M3YYEHHUSI COOTBETCTBYIOLIEro paszena. Bee sto
CHOCOOCTBYET PEICHUIO KIIFOUE€BOM MPOOIeMbl — MOBBILIEHUIO 3P(HEKTUBHOCTH YPOKa (DU3HUKH.

B tom uncne
Ne Konuuect
Tema 71ab0paTOpHBIE | KOHTPOJILHBIC
n/m BO 9acOB YpPOKH
paboTHI paboTHI
1. | MarauTHOE TOJIE 5 5
2. DJeKTpOMAarHuTHAs WHIYKIHS 7 5 1 1
3. | DnekTpoMarHUTHBIC KOJIeOaHHs ¥ BOJHEI 10 10
4. | Onruka 15 12 2 1
5. | KBanroBas pusuxa 17 14 1 2
6. | Ctpoenune BceneHHoil. 7 7
7. | TloBTOpeHue. 7 6 1
Bcero wacos 68 59 4 5

OCHOBBI JIEKTPOAMHAMMKH (IMPOIX0JIKEHHUE).
MarnuTtHoe noJie (5 yacos).
Bzaumooeiicmeue mokos. MarautHoe mone Toka. Maenumnuas unoykyus. Cuna Amnepa. Cuna
Jlopenya.

deMoHcTpanmu:

1. B3aumoneicTBIE MapauIeTbHBIX TOKOB.

2. JleticTBue MarHUTHOTO TIOJISI HA TOK.

3. YcTpoiicTBO U eiicTBre aMniepMeTpa U BOJIBTMETPA.

4. YcTpoiCTBO U JEWCTBUE IPOMKOTOBOPHTEIIS.



5. OTKJIOHEHNE 3JIEKTPOHHOTO JIydKa MArHUTHBIM IIOJIEM.

3namv. IOHATUS . MATHUTHOE I10JIC TOKa, MHAYKIHA MAaroHuTHOI'O ITOJIA.
HpaKTI/I‘{CCKOC IIPUMCHCHUC! SJICKTPOU3IMEPUTECIIbHBIC HpI/I60pBI MaFHHTOBHeKTpH‘IeCKOﬁ
CHUCTCMBI.
Ymems: pflaTth 3aaa4d Ha pacdeT XapaKTCPUCTUK IABMIXKYIICTOCs 3apsAaaa WK IMPOBOAHHKA C
TOKOM B MAarHuMTHOM IIOJIC, OIIPCACIIATE HAIIPABJICHUC U BCIIMUUHY CUJL HopeHua u AMHepa,

JJleKTPOMarHuTHasi MHAYKIus (7 4acoB)

SIBiieHME SJIEKTPOMArHUTHOM WHAYKUUHU. MacHumusiii nomox. 3aKoH 31eKmpOoMASHUMHOU
unoykyuu. Ilpasuno Jlenya. Camounoykyus. HHOykmusnocms. B3aWMOCBS3b DJIEKTPUYECKOTO H
MarHMTHOT'O MOJIeil. DIIEKTPOMAarHUTHOE MOJIe.

Jlabopamopuaa pabdoma MNel: VI3yueHue 37eKTPOMArHUTHOW UHIYKIIUH.

JdemMoHCcTpaumu:

6. DnexTpoMarHWTHAs WHIYKIIHS.

7. TlpaBuio Jlenma.

8. 3aBucumocts D/IC MHAYKIIUH OT CKOPOCTH U3MEHEHHS MarHUTHOTO TIOTOKA.

9. CamounayKuus.

10.3aBucumocts IIC caMOMHIYKITUU OT CKOPOCTH U3MEHEHUS CHITBI IEJIA U OT HHTYKTHUB-HOCTH
MIPOBOHHKA.

3uamos. OHATUS: QJICKTPOMArHuTHAsA MWHAYKIHA; 3aKOH BHGKTpOMaFHHTHOﬁ HHAYKIHUU; IIPABUIIO
HGHHa, CaMOUHAYKIUA; MHAYKTUBHOCTD, 3JICKTPOMAarHuTHOC I10JIC.

Ymemu: 0OBSICHATL SIBIICHHE SHeKTpOMaFHHTHOﬁ HHAYKOUHU U CAMOUMHAYKIIMH, PCIIATh 3aJa4u Ha
IMPUMCHCHUC 3aKOHA BHGKTpOMaFHHTHOﬁ WHAYKIOWH, CAMOUHAYKIIHH.

DJIeKTPOMArHUTHbBIE KosleOanusi u BoJIHbI (10 yacoB)

Ce0600Hble KOMeOaHus 6 KonebamenvHoM KoHmype. Ilepuod c80600HbIX 3INeKMPULECKUX
koneoanuu.  Ilepemennwviti  snekmpuyeckuii  mokx. Ienepupoeanue — INeKMpuU4ecKou  dHepeuu.
Tpancghopmamop. Ilepedaua snekmpuueckoti 3Hepeuu. IDICKTPOMArHUTHbIE BONHBL. Cgoticmea
nekmpomazHummuslx 60aH. Ipunyunsl paouocesasu. Tenresudenue.

JleMOHCTpaluH:

11. CBoOoaHBIE ANEKTPOMArHUTHBIE KOJeOaHNsI HU3KON 4acTOTHI B KOJIEOATEIbHOM KOHTYpE.

12. 3aBucHMOCTb 4YacTOTHI CBOOOJHBIX AJIEKTPOMArHUTHBIX KOJEOAHWH OT SJIEKTPOEMKOCTH U
MHAYKTUBHOCTH KOHTYpA.

13. He3saryxatomue 3J1eKTpOMarHUTHbIE KoeOaH!s B TeHEpaTOpe Ha TPAH3UCTOPE.

14. IlomyueHue nepeMeHHOro TOKa MpH BpaIll€HUH BUTKA B MAarHUTHOM TIOJIE.

15. VerpoiicTBO M MPpUHIMUI JeHCTBUS TeHepaTopa NEPEMEHHOI0 TOKa (Ha MOJEIIH).

16. OcmwmiorpaMMbl IEpEMEHHOIO TOKa

17. VYcrpoiicTBo M MpUHIUN JecTBUS TpaHChOpMaTopa

18. Tlepemaua SIEKTPUYECKOH HHEPrMM HA PACCTOSHHE C MOIIBIO TOHIDKAIOMIETO |
MOBBIIIAIOLIETO TpaHchopMaTopa.

19. DnekTpuuecKuil pe3oHaHC.

20. M3nydeHue u npueM 3JIeKTPOMArHUTHBIX BOJH.

21. OtpakeHHe IEKTPOMATHUTHBIX BOJIH.

22. llpenomiieHHE JIEKTPOMArHUTHBIX BOJIH.

23. UntepdepeHnns U qudpakius dIEKTPOMArHUTHBIX BOJH.

24. Tlonspu3zaius IeKTPOMArHUTHBIX BOJH.

25. Moaynauuss W JETEKTUPOBAHUE BBICOKOYACTOTHBIX OJIEKTPOMArHUTHBIX — KOJEOaHUi.

3nams: TOHATHS: CBOOOTHBIC U BBIHYXK/ICHHBIE KOJICOaHMsI; KOJIeOATeNbHBI KOHTYP; IEPEeMEHHBII
TOK; PE30HAHC, JIEKTPOMAarHuTHas BOJIHA, CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH.

[TpakTHdeckoe MPUMEHEHHE: TeHEpaTop MEePEeMEHHOr0 TOKa, CXeMa paauoTeneOHHOW CBS3H,
TEJICBUJICHHUE.



Yuemsv: U3MepATh CUIly TOKa M HaIlpsHKEHUE B ILEIMAX IEPEMEHHOro Toka. Mcmosb30Bath
TpanchopmaTop JuIsi TpeoOpa3oBaHUs TOKOB W HampspkeHui. OmpenensTb HEW3BECTHBIM IapameTp
K0J1e0aTeIbHOTO KOHTYpA, €CIIM W3BECTHHI 3HAUYEHHE JAPYroro €ro mapaMerpa M 4YacToTra CBOOOIHBIX
KOJIeOaHUH; PACCUMTHIBATh YaCTOTY CBOOOJHBIX KOJeOaHUN B KOJIeOATEITHHOM KOHTYpPE C M3BECTHBIMHU
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BOJIH.

OnTuka (15 yacoB)
CBeToBbI€ BOJIHBI. (9 YacoB)

Ckopocmb ceema u mMemoovl ee U3MepeHus. 3aKoHbl  OmpadceHus U HNpeloMIeHUs ceemd.
BonHoBbIe cBoOlCTBa cBeTa: ducnepcus, unmepgepenyus ceema, ougpaxyus ceema. Kocepenmnocme.
Ilonepeunocmo ceemosvix 6onn. llonapusayus ceema.

Jlabopamopuaa padoma Ne2: VIamepenue nokasaresis NPeIOMIICHUS CTEKIIA.

Jlabopamopuas paboma Ne3: VI3mepeHue UTHHBI CBETOBOM BOJHBI.
JdeMmoHcTpanmum:

26. 3aKOHBI IPEIOMIICHHS CHETA.

27. TlomHoe oTpakeHHE.

28. CsetoBOI.

29. Ilonyuenue uHTEpHEPEHIIMOHHBIX MOJIOC.

30. Hdudpakius cBeTa Ha TOHKOW HUTH.

31. JIudpakums cBeTa Ha Y3KOH IEINH.

32. Pa3nokeHue cBeTa B CIIEKTP C MOMOIIbIO NTU(DPAKIIMOHHON PEIIETKH.
33. Tlonsipuzamus cBeTa MoIsIpOrIaMu.

34. llpuMeHeHnue TMONSIPOMAOB [ M3YyYEHUS MEXAaHUYECKHX HaNpsKEeHU B JeTansx
KOHCTPYKLIHH.
3namy: noHsTUA: UHTEpdepeHus, Tudpakins U AUCTIEPCHS CBETA.

3aKOHBI OTPAXKEHUS U MPETIOMJICHHSI CBETA,

[TpakTHdeckoe MpUMEHEHHE: TOJTHOTO OTpaXKeHUs, HHTephepeHINH, TUGPaAKIIUU U TOIIpU3a-1IUU
CBeTa.

Yumems: w3MepsATh HANUHY CBETOBOM BOJHBI, pellaTh 3aqadyd Ha MpUMeHeHue ¢GopMmyd,
CBSA3BIBAIONIUX JJIMHY BOJHBI C YaCTOTOM M CKOPOCTHIO, IEPHO]T KOJIEOAaHUH ¢ IIMKINYECKON 4acTOTOM; Ha
MIPUMEHEHHE 3aKOHA MIPETIOMIICHUS CBETA.

DJieMeHThI TEOPUM OTHOCHUTEJIBLHOCTH. (3 yaca)
[TocTynatel Teopuu oTHOCUTENbHOCTU. [IpuHIMI OTHOCHTENBbHOCTH OWHINTEHHA. [locTosTHCTBO
ckopoctu cBeTa. [IpocTpaHCTBO M BpeMsi B CHELMAIbHON TEOPUHM OTHOCUTEIBHOCTH. PensiTuBUCTCKAast
nuHaMuka. CBS3b MacChl C SHEPTHEH.

3uamp. TIOHATHS: IMPHUHIMII ITOCTOAHCTBA CKOPOCTH CBETA B BAKYYMC, CBA3b MACChl U OSOHCPTHUHU.
Ymemn. OMPCACIIATL TI'pPaHUIBI TPUMCHCHUSA 3aKOHOB KJacCUYeCKOl U peHHTHBHCTCKOﬁ
MCXaHHUKH.

N3iny4denus u cnektpsl. (3 yaca)

Paznuunble BUABI 3J€KTPOMAarHUTHBIX M3IyYEeHUH U MX MPAKTHUECKOE MPUMEHEHUE: CE0UCmed U
npumeHeHue  UH@PAKPACHBIX,  YIbMpPaApuUoOnemosvix U  peHmeeHo8ckux — usnyuenuu. Illxkana
3/1eKMPOMASHUMHBIX U3TYYEHU.

JdeMoHcTpanum:

35. HeBuaumble U3J1yuyeHHsI B CHEKTPE HArpeToro Tea.

36. CsoiicTBa MHPPAKPACHOTO U3ITYICHUSI.

37. CaoiicTBa ynbTpa(HONIETOBOrO H3IyUEHHS.



38. IlIkana >neKTpOMarHUTHBIX U3TydeHuil (Tabnumna).
39. 3aBHCHMMOCTB IUNIOTHOCTH HOTOKA M3JIyYCHHUS OT PACCTOSHHS 0 TOUYCYHOTO HCTOYHHKA.

3namy: PaKTUUECKOE NMPUMEHEHHE: MPUMEPHI IPAKTUUYECKOIO MPUMEHEHMSI 3JIEKTPOMArHUTHBIX
BOJIH MH(PaKpaCHOTO, BUAUMOTO, YIABTPAPHOIETOBOIO U PEHTTEHOBCKOTO TUAIa30HOB YacToT.
Ymemb: 0OBACHATh CBOWCTBA PA3JIMYHBIX BHJIOB JIEKTPOMArHUTHOIO U3IYYEHUS B 3aBUCUMOCTH
OT €r0 JJIMHBI BOJHBI U YaCTOTHI.

KBanToBas ¢pusnka (17 yacoB)

[[umoreza Ilnanka o kBaHTax.] Dotoaddexr. Vpasuenue Dunwmetina ons gomosghghexma.
®otonsl. [['mnore3a ne bpoiis 0 BOJHOBBIX CBOMCTBaX yacTuil. KOpmycKyysspHO-BOJHOBOH Jyaslu3M.
CooTtHolieHne HeonpeaeaeHuoctu I eiizenodepra. |

Cmpoenue amoma. Onwvimwvl Pesepgpopoa. KpantoBeie mnoctynatel bopa. Hcenyckanue u
noenoujenue ceema amomom. Jlazeps.

[Mopenu cTpoeHust aTOMHOTO sipa: NPOMOHHO-HEUMPOHHASL MOOELb CIPOEHUsL AMOMHO20 50pa.]
Snepubie cumbl. JledekT Macchl M 3HEpPrusi CBA3M HYKIOHOB B sifjpe. SlnepHasi sHepreTtuka. BiusHue
MOHU3HPYIOIICH pajrallii Ha JKMBbIC OpraHu3Mbl. [Jl03a u3sydeHus, 3aKOH paJOaKTHBHOTO pacrajia u
€ro  CTAaTUCTHYECKHH  XapakTep. OJEMEHTApHBIE  YaCTUIBL:  yYacmuyvl U  AHMUYACUYDBL.
dyHmaMeHTaIbHBIC B3aMMOICHCTBHS |

3nauenue ghusuxu 015 06vACHEHU MUPA U PA3BUMUSL NPOUIBOOUMENbHBIX CUll 0buwecmsa. Eounas
Quzuueckas kapmuna Mupa.

Jlabopamopnas paboma Ned: «VI3yuenue TPEKOB 3apSKEHHBIX YACTHID.

JdeMoHcTpaLUM:

40. dotosnexkTpuyeckuii 3PQPeKT Ha YCTAaHOBKE C IMHKOBOH IJIATHHOM.

41. 3akonsl BHenIHETo Gorodddexra.

42. YcTpOWCTBO U JEHCTBHE MOJYIPOBOJIHUKOBOTO M BAKYYMHOTO (DOTOIIEMEHTOB.

43. YcrpoiicTBo 1 neiictBue poTopene Ha GOTOIIEMEHTE.

44, Monens onbita Pesepdopna.

45. HaOxromeHue TpekoB B kKamepe Buibcona.

46. YcTpoHCTBO U JEHCTBHE CYETUMKA HOHU3UPYIOUINX YACTHII.

3uamy: Tlonstust: GoToH; PoTo3(h(eKT; KOPIMyCKYIIPHO-BOJIHOBON IyanusM; siaepHas MOIETb
aToMa; sIepHbIE peaKLMH, DSHEpPrus CBSI3U; paJUOAaKTUBHBIA pacmaja; ILenHas peakius JelIeHus;
TEPMOSIEPHAs PEAKLUS; DIIEMEHTapHAasl YaCTHIIA, aTOMHOE SIIPO.

3akons! Gororddexra: moctynarsl bopi 3akoH pagroaKTUBHOTO pacmaa.

[IpakTHyeckoe NpPUMEHEHHE: YCTPOMCTBO M HPUHIUN JACUCTBUS (OTODIEMEHTA; MpPHUMEPHI
TEXHUYECKOIO - HCIOJb30BaHUA (DOTOIIEMEHTOB; NPUHLIUI CIEKTPaIbHOTO aHalINu3a; MpPUMEPHI
IIPAKTUYECKUX IPUMEHEHUH CIEKTPAJIBbHOTO aHaln3a; YCTPOMCTBO M MNPHHLMII JEHCTBUS SAEPHOTO
peaxTopa.

Ymemy: PemaTh 3aaun Ha IpuMeHEeHUEe (OpMyJI, CBSA3BIBAIOIIMX SHEPTHIO U UMIYIbC (OTOHA C
4acTOTOW COOTBETCTBYIOIIEH CBETOBOM BOJHBI. BhIUMCIATH KpacHyro rpaHuily ¢otosddekra u 3Hepruro
(OTO3IEKTPOHOB Ha OCHOBE ypaBHeHMs OWHmTelHa. OnpenensTs MPOAYKTHl SIEPHBIX peaklUui Ha
OCHOBE 3aKOHOB COXpaHEeHHUs AEKTPUYECKOTO 3apsaa u MaccoBOI'0 qucia.
PaccuuTbiBaTh dHEpPreTUUECKU BBIXOA sSACpHOM peakiuu. Onpenenars 3HaK 3apsia WIA HalpaBIcHHE
JBUKEHMSI 3JIEMEHTAPHBIX YaCTHI] 110 UX TpeKaM Ha poTorpadusx.

Crtpoenue Bcesnennoii (7 yacos)

Cmpoenue conneynoti cucmemoi. Cucmema «3emns — Jlynay». Odbwue ceedenuss o Connye (8uo 6
meneckon, epawjeHue, pasmepsl, Maccd, c6emumMoCmy, MeMnepamypa COIHYd U COCMoAHUE 8eujecmed 6
HeM, xumuyeckuti cocmas). Mcmounuku snepauu u suympennee cmpoerue Connya. QPusuueckas npupooa
36e30. Hawa ['anaxmuka (cocmas, cmpoenue, oOsudcenue 36e30 6 lanakmuke u ee epaujeHue).
IIpoucxooicoenue u 2601104uUs 2aNAKMUK U 36€30.

JdeMoHcTpanUMu:

47. Mopeab COTHEYHON CUCTEMBI.



48. Temmypuii.
49. TlomBwkHas KapTa 3Be3JHOTO Heba.

3uame. IOHATHA: IJIaHeTa, 3Be31a, CollHeYHast CHCTeMa, rajlakThuka, BeeneHnHas.

[TpakTHdeckoe MpUMeHeHUe 3aKOHOB (PU3UKHU IS OTIPECIICHUS] XapaKTePUCTUK TUIAHET U 3BE3].

Yumemv: OOBSACHATH CTPOEHHE COJTHEYHOW CHCTEeMbl, rajakTtuk, CojHia u 3Be3a. [IpuMmeHsTh
3HAHHWE 3aKOHOB (U3UKH ISl OOBSICHEHHUs MPOIECCOB IMPOUCXOIANINX BO BcelleHHOW. [lomb3oBarbes
MMOABHKHOM KapTOW 3BE3THOTO Heba.

IloBTOpenue. (7 yacoB)
IIpuMepHBbIe HOPMBbI OLIEHKH 3HAHUH M YMEHUH yyalmxcs no pusuke

ITpu onieHKE OTBETOB yUaIMXCSl YYUTHIBAIOTCA CICAYIOLINE 3HAHWS:
0 ¢pu3NYeCKuX sIBJCHUSX!
IIPU3HAKU SBJICHUS, IO KOTOPBIM OHO OOHAPYKHUBAETCS;
yCIIOBUS, IPU KOTOPBIX MPOTEKAET SIBJICHUE;
CBSI3b JJAHHOTO SIBJICHUU C IPYTHMU;
00BsICHEHUE SBJICHHS HA OCHOBE HAYYHOU TEOPHH;
IIPUMEPBI y4€Ta U UCIIO0Ib30BaHUS €r0 Ha IPAKTHKE;
0 ¢pu3NYeCKHUX ONbITAX!
L[eJ1b, CXEMA, YCIOBHS, IIPU KOTOPBIX OCYLIECTBIISIICS OIIBIT, X0 ¥ PE3YJIbTAThl OIIBITA;
0 ¢pu3NYeCKUX NOHATHAX, B TOM YHCJIe M 0 (pu3nyecKuX BeJUIHHAX!
SIBJICHUSI WJIM CBOMCTBA, KOTOPBIE XapaKTEPU3YIOTCS JaHHBIM HOHATHEM (BEJIMYMHOMN);
orpeziesieHue MOHATUS (BEJINYUHBI);
(bopMyIIbl, CBA3BIBAIOIINE JAHHYIO BEIUUUHY C IPYTUMU;
eIMHUIIB! (PU3UIECKON BETHIUHBI;
CIOCOOBI U3MEPEHUS BETMUUHBI;
0 3aKOHAaXx:
» (GOpMyIHpPOBKA U MaTEMaTHYECKOE BBIPAKCHNE 3aKOHA,
» OTIBITHI, TOITBEPKAAIOIIHE €r0 CIIPaBeTMBOCTD;
» TpUMEpHI yueTa ¥ IPUMEHEHUS Ha NIPAKTUKE;
» yCJIOBHS NPUMEHUMOCTH (JIJIsl CTApIINX KIACCOB);
0 GPU3MYECKUX TEOPHUHAX:
OTBITHOE 00OCHOBAHUE TEOPHH;
OCHOBHBIE ITOHSATHS, [TOJIOKEHHUS, 3aKOHBI, TPUHIINIIB;
OCHOBHBIE CJIE€JICTBUS;
MIPaKTUYECKUE IPUMEHEHMS],
IPaHuULbl MPUMEHUMOCTH (ISl CTapILKX KJIacCOB);

0 npudopax, MexaHU3Max, MAalINHAX !

» Ha3HauCHUE; MPUHIUT JICHCTBUS U CXeMa yCTPONCTRA,;

» TpUMEHEHHE W IPaBUJIa MOJIB30BAHUS TPUOOPOM.

duznyeckue U3MepeHHusl.

» OrmpeneneHre EeHBI ICIECHHS U Mpejeia n3MepeHus npuoopa.

» OrnpenensTh a0CONIOTHYIO TOTPEITHOCTh U3MEPEHUS TIprudopa.

» OtOuparh HYXHBII PHOOP U MPABHIIBHO BKIIIOYATh €r0 B YCTAHOBKY.

» CHuMaTh MOKa3aHHs MpUOOpa M 3alKCHIBaTh WX C YYETOM aOCOIOTHOM MOTPEIIHOCTH
n3Mmepenus. OnpenensTh OTHOCUTEIbHYIO IOTPEIMIHOCTh U3MEPEHUH.

CrnenyeT y4uThIBaTh, UTO B KOHKPETHBIX CIydasix HE Bce TPeOOBAHMSI MOTYT OBbITh MPEAbSBICHBI
ydJalumMcsl, HalpuMep 3HAHME TpaHML] NPUMEHMMOCTH 3aKOHOB M TEOPHi, Tak Kak 3TU TpaHMLBI HE
BCErJ]a pacCMaTPUBAIOTCS B Kypce (PU3UKH CpeHEN IIKOJbI.

OueHke noAJIesKAT yMEHMS

» TPUMEHSTh TOHSTHSA, 3aKOHBI M TEOPUHM sl OOBSCHEHHS SIBICHHH NPHPOIBI, TEXHHKH;
OLICHUBATh BIIMSHUE TEXHOJIOTMYECKUX TMPOIECCOB HA HKOJIOTHIO OKPY’KAIOLIEH Cpebl, 3/10pOBbE
YeJI0BEKA U IPYTUX OPraHU3MOB;

Y2 VVVYVYYVY
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» CaMOCTOSITENIbHO paboTaTh ¢ y4eOHHKOM, HAYYHO-IIOMYJISIPHOM JINTEpaTypoi, nHpopMaren B
CMMU u Untepnere ;

» pelaTh 3a7a4d Ha OCHOBE U3BECTHBIX 3aKOHOB H (POPMYI;

» TIOJIB30BaThCS CIIPABOYHBIMU TAOIUIIAMU (PU3NIECKUX BEITUYNH.

IIpu oueHke J1aG0PaTOPHBIX PadOT YUYUTHIBAIOTCH YMEHHS

» TUIaHWPOBATh IPOBEJCHUE OIIBITA;

» coOHupaTh YCTAaHOBKY I10 CXEME;

» TIO0JIb30BaThCS U3MEPUTEIBHBIMH IPHOOpaMH;

» TpPOBOJIUTH HAONIOACHUS, CHUMATh I[IOKAa3aHHUS W3MEPUTENIBHBIX IPHOOPOB, COCTABIIATH
TaOJIUIIbl 3AaBUCIMOCTH BEJIMYMH U CTPOUTH IpapuKy;

» OILIGHUBATh U BBIYUCIATH MOTPEITHOCTH U3MEPEHUH;

» COCTaBJIATh KPATKUH OTYET M AEIaTh BHIBOJBI 110 MTPOICIaHHON padorTe.

Crnenyer oOpamarh BHUMaHHE Ha OBJIAJCHHE YYallUMHCS MPAaBUIbHBIM YHOTpEOICHUEM,
IIPOM3HOLIEHUEM M IpaBONMCaHUEM (U3NYECKUX TEPMHMHOB, HAa PAa3BUTHE YMEHUI CBSI3HO W3JaraThb
M3y4aeMbIil MaTepHAIL.

OueHka OTBETOB y4alMXcsl

Onenka «5» cTaBUTCS B TOM Clly4ae, €Clld yJaluiics:

» o00HapyXHBaeT BEpPHOE NOHMMaHHE (HU3MYECKOH CYIIHOCTH PAacCMAaTPUBACMBIX SIBICHUH U
3aKOHOMEPHOCTEH, 3aKOHOB M TEOPHIA, JaeT TOUYHOE OIPEJEIIEHUEe U UCTOJIKOBAHNE OCHOBHBIX MOHATHUH,
3aKOHOB, TEOPHi, a TaKXkKe MpaBUIbHOE oNpeaeieHue (U3MUECKUX BEIMYUH, UX €IUHHI] U CIOCOOOB
M3MEpEHUs;

» TPaBUIBHO BBIMIOJHSAET YEPTEKH, CXEMbI U TpauKH, COITyTCTBYIOIUE OTBETY;

» CTPOUT OTBET IO COOCTBEHHOMY IUIaHY, CONPOBOXKIACT PACCKa3 HOBBIMU IPUMEpPAMH, YMEET
IPUMEHUTH 3HAaHUS B HOBOM CUTYallUU MPH BBHIIOJTHEHUU NMPAKTUYECKUX 3aJaHUH;

» MOXET YCTAaHOBHUTH CBSI3b MEXKIY M3y4aeMbIM M paHEe M3YUYEHHBIM MaTEpHAIOM IO KypCy
¢bu3uKy, a TaKXKe ¢ MaTepUaIoM, YCBOEHHBIM IIPU U3YYEHUU IPYTUX MIPEIMETOB.

Onenka «4» CTaBUTCS, €CJIA OTBET YIOBIIETBOPSET OCHOBHBIM TPEOOBaHMSAM K OTBETY Ha OIICHKY
«5», HO yyalIMicsl He UCIIOJIb3YeT COOCTBEHHBIH IJIaH OTBETA, HOBBIE IPUMEPHI, HE IPUMEHSET 3HaHUS B
HOBOHM CHTYyaIllH, HE HCIIOJIB3YET CBSI3U C paHee M3YUYEHHBIM MaTepHUAIOM M MaTepUAIOM, YCBOCHHBIM
IIPU U3YYEHHUHU APYTUX IPEAMETOB.

Onenka «3» CTaBUTCS, €cy OO0Jjbllasg 4acTb OTBETA YJOBJIETBOPSIET TPeOOBaHUSAM K OTBETY Ha
OLIEHKY «4», HO B OTBeTE OOHAPY)KUBAIOTCS OTJENIbHBIE NMPOOEIbl, HE MPEMATCTBYIOUINE JalbHEHIIEMY
YCBOGHHIO NMPOTPaMMHOTO MaTepuaa; yJaluics yMeeT IPUMEHSTh TOJTYYeHHbIC 3HAHUS MTPH PEHICHUN
IPOCTHIX 33J1au C UCIOJIB30BaHUEM T'OTOBBIX (POPMYII, HO 3aTPYAHSETCS MPH PEIICHUH 3a/1a4, TPeOYIOIIHNX
npeoOpazoBanus Gopmy.

Onenka «2» cTaBUTCA B TOM Ciydae, €ClIM y4yalllUics HE OBJa/e]l OCHOBHBIMH 3HAHUSAMHU U
YMEHHUSIMHU B COOTBETCTBHHU C TPEOOBAHUSIMH IPOTPAMMBI.

Onenka «1» cTaBUTCS, €CITM YUEHUK HE MOKET OTBETHTh HU Ha OJIMH U3 MOCTaBJIEHHBIX BOIIPOCOB.

B mucbMeHHBIX KOHTPOJIBHBIX Pa0OTaX YYHTHIBACTCS TaKKe, KaKyl 4acTb paOOTHI BBHITOIHWII
YUCHHK.

Ouenka 1a60paTopHbIX padoT:

OreHka «5» cTaBUTCS B TOM Clly4yae, €Clid yJaluiics:

» BBIIOJTHWI PabOTy B MOJHOM 00BEME C COOJIOJICHHEM HEOOXOAWMOW MOCIEe0BATEIHBHOCTH
IIPOBE/ICHUS OINBITOB U U3MEPEHUI];

» CaMOCTOSITEJIbHO M PpAIlOHAIEHO CMOHTHPOBAI HEOOXOAMMOE 00OpyIOBaHHE, BCE OIBITHI
MIPOBEJI B YCIOBHSX M PEXHMax, 0OECIeUHBAIOIINX MOJIYYSHUE MPABUIBHBIX PE3YyJIbTaTOB U BHIBOJIOB;
coOmro1an TpeGoBaHus 0€30MMacCHOCTH TPY/Q;

» B OTYeTe MPaBWIBHO W aKKypaTHO BBINOJHSJI BCE 3aIHMCH, TAOJIHIBI, PUCYHKH, UYEPTEKH,
rpaduKa, BHIYUCICHUS;

» TPaBWIBHO BHIMOJHWI aHau3 norpenrHocteit (IX—X1 kmaccer).

Onenka «4» CTaBUTCS B TOM clly4yae, €CJIM ObLIM BBIIOJHEHbI TpeOOBaHMS K OLIEHKE «5», HO
YUYAIIAKACS TOYCTHII HEJJOYEThI WM HErpyOble ONIMOKN

Onenka «3» CTaBUTCS, €CIM PE3yAbTaT BHIIOJIHEHHOW YacTH TAaKOB, YTO MO3BOJISIET MOJYYHUTH
MIPaBUIIHHBIE BHIBOJIBI, HO B XOJI€ TIPOBENICHHSI OTBITa U M3MEPEHUH OBLIH JOMYIICHBI OIIHOKH.



OLIGHKa «2» CTaBUTCA, C€CJIM PE3YJIbTAThl HC IO3BOJIAIOT CACIATh MNPABUJIBHBIX BBIBOOOB, CCIIN
OIIBIThI, U3SMEPCHMS, BEIYUCIICHUA, Ha6J'IIOI[eHI/I$I IIPOU3BOANIIMCH HEITPABUIIBHO.

Omenka «1» cTaBUTCS B T€X CIy4asix, KOT/Ia yJalluicsl COBCEM HE BBITIOIHMI paboTy.

Bo Bcex ClIydasx OLCHKa CHHXXACTCiA, €CJIM YYCHHUK HE CO6J'IIOI[3J'I TpC6OBaHI/IH 0€e301macHOCTH
TpyZza.

OueHka NMCbMEHHBIX KOHTPOJILHBIX PadoT.

Konrponsnas pabora paccunmrtana Ha 40 MUHYT conep>KuT BoceMb 3amaHuil. [lepBbie
IeCTh 33JaHUMl  COOTBETCTBYIOT 0a30BOMY YpOBHIO 00pa3oBaTeiIbHOrO CTaHIapTa |
oleHuBaroTcs no 1 Oamny, ceapbmoe 3aaHue — B mpaBuiIbHOE BBINOJIHEHUS 3TOTO 3aJaHUs
olleHuBaeTcss — 2 Oamia, BocbkMoe —C COOTBETCTBYET TBOPUYECKOMY YPOBHIO €rO BBIIOJIHEHHE
ouieHuBaercs — 3 Oamna. MakcuManbHOE KOJMYECTBO OAJIJIOB, KOTOPHIE MOXKET HaOpaTh YUYEHUK,
BBINOJIHSSI KOHTPOJIbHYIO paboty 11 G6amnoB. PaboTa onieHuBaeTcs 1o ciaeayromen ceTke:

KomnuectBo OaiutoB | Orenka
10-11 5
8-9 4
5-7 3
Mesee 5 0aiuioB 2

J1n1s OLIeHKHU CeIbMOM M BOCBMOM 3371a4i KOHTPOJILHON pabOoTHI CIIEyeT HCIIOIb30BaTh KPUTEPUH,
YKa3aHHbIE B Ta0NIHILIE:

Kpurepun CenpMmas | BocbMast

[IpaBunbHOE pelIeHHE 3aJauu: MOJYy4YeH BEpHBIH OTBET B OOLIEM BUJAE U
IIPAaBUJIbHBIM YUCJICHHBIM OTBET C  YKAa3aHUEM €ro pa3sMEpPHOCTH, IIPH

. 2 Gaya 3 baa
HAIMYUU UCXOIHBIX YPaBHEHHH B  «0OlIEeM» BHAE — B «OYKBEHHBIX)
0003HaAYCHHSIX;
[IpaBunbHOE  pemeHuMe  3ajadu:  OTCYTCTBYET  YMCIICHHBIA  OTBET
apudmernyeckass omubOKa MpPH €ro MOJTYYCHHH, WM HEBepHas 3aluch 1 Gamn 2 Gamna
pPa3sMEpPHOCTH MOJTYYCHHON BEJTUYUHBIL;
3amaya pemieHa 1O JEHCTBUSM, O0e3 moiydeHHs oOmeit (opmysl 1 a1 7 Garia

BEIUHCIIIEMOM BEJIWIHUHEL.

3anucansl BCE HeoOxoaumble ypaBHEHHs B 00LIeM BUJE U U3 HUX MOXKHO
MOJIYYUTh MPaBWIbHBIN OTBET (YYEHHK HE yCIIeNl PEelIuTh 3ajady 10 KOHIa 1 Gamn 1 Gamn
WM HE CIIPABUJIICSI C MAaTEMaTHUECKUMH TPYAHOCTSIMH),
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TemaTnueckoe mianuposanue 10 kiacc

Tema Kox KommnoHeHTHI MeToanuyeckue peKOMeH AU Hara
Ne mo y4eOHHuKA ILnan DakT
qacoB
NOPSAAKY
BBEJEHHUE. OcHoBHBIE 0CO0EHHOCTH (PU3UYECKOT0 METOAA UCCIeJOBAHUS
(C8))
Odusznka Benenue no PackpeiTre nienovYky HayIHbBIH SKCIIEPUMEHT —>
Y TIO3HaHHUE MHpa 3aroJjoBKa (u3nueckas rurnoTe3a-MoeNs —> puznyeckas
1 1 «Duznueckue TEOpHsT —> KPUTEPUAITbHBIN SKCIICPUMEHT
BEJINYMHBI U UX
HU3MepeHue»
MEXAHHMKA (22 v)
KNHEMATHKA (7 v)
2 OCHOBHEBIE TTOHATHS KHHEMATHKH 1 §3—8 OnpIT 3. OTHOCUTENBHOCTD ABIKEHUA. CHcTeMa
otcueray (4, c. 28]
Cxopocts. PaBHOMEpHOE § 9, 10; paccmotpets | OmbIT 6. [IpsiMonmHEliHOE paBHOMEPHOE ABIKEHUE
3 npsiMmonuHeriHoe amxenue (PITT) 1 MIPUMEpPHI PELLICHUs [4, c. 27, 28].
3amaq Ha C. 26 1 OnbIT 7. CKOPOCTH paBHOMEPHOTO JTBUKECHHS
ynpaxxHenue 1 (Bapuanr B) [4, c. 32]
OTHOCUTEIILHOCTh MEXaHHUYECKOIO §11,12, Onbit 6. [IpssMonrHEHHOE U KPUBOJIMHEHHOE
4 nBrokeHud. [IpuHnun 1 paccMoTpeTh nekenue [4, ¢. 27, 28].
OTHOCHUTEJILHOCTH B MEXaHHKE MPUMEPHI PeIIeHHs OnbIT 4. OTHOCHTENIBHOCTD NTEPEMEIIEeHHS 1
3anad Ha c. 30, 31 Tpaekropuu [4, c. 28, 29]
AHalIUTHYECKOE ONMCaHNe § 11—14; OmnbIT 8. [IpsiMonuHeliHOe paBHOYCKOpEHHOE
5 PaBHOYCKOPEHHOTO MPSIMOJIUHEHHOTO 1 paccMoTpeTh newkenue [4, c. 34, 35].
JBUKEHUS MIPUMEpPHI PEeLIeHUs Onsit 10. U3mepenue yckopenus. Axcenepomertp [4,
(PYIL) 3amay Ha c. 39, 40 c. 37, 38]
CBo0oHOE TMafieHHE TeT — YaCTHBIH § 15, 16; Omneit 11. [Tagenue Ten B BO3AyXe U pa3peKeHHOM
ciyvaid PYTIJ] paccMoOTpeTh mpocTtparcTse [4, c. 38].
6 1 MIPUMEPBI PELIEHUS OmnbIT 26. TpaekTopus IBIKEHHUS Tella, OPOIIEHHOTO
3amad Ha c. 45—47 TOPU3OHTAIBHO [4, c. 56].
OmnbIT 27. Bpems nBmxenus Tena, OpoLIeHHOTo
TOPU3OHTAIBHO [4, ¢. 56, 57]
PaBHOMepHOE ABHKEHUE TOUKHU 110 § 17; paccmotpeTs OnbiT 13. PaBHOMEpHOE ABUKEHUE 110 OKPYKHOCTH.
7 okpyxHoctu (P/1O) 1 MIPUMeEp peIIeHNUS Jluneiinas ckopocts [4, ¢. 41]
3aJauu Ha c. 56 u
yIopaxHeHue S5
8 3auet no Teme «Kunemaruka» 1 PexoMeHaanny K OpraHn3alii 3a4eTHBIX YPOKOB B
MOSICHUTEJIBHOM 3aITUCKE K TPOTrpaMMe
JAuHamuka u cuisl B mpuposae (8 1)
Macca u cuia. 3akonsl HeroToHa, nx § 25-27; OnsiT 14. [IpuMepsl MEXaHUYECKOTO
9KCIIEPUMEHTAITBEHOE MOJATBEPKICHUE paccMoTpeTh B3aumoyeiicTeust [4, c. 42, 43].
9 1 MIPUMEPBI PELICHUS Oneit 15. Cuna. Vsmepenue cunsl [4, c. 43, 44].

3aza4 Ha c. 80—83.
Cw. [8, c. 25,
taom. 2, 3]

OmnbiT 16. Cioxenue cui [4, c. 44].
Omneit 17. Macca Tex [4, c. 45].
Omnbit 19. [epssiii 3akoH Hetotona [4, c. 48, 49].




Omnsit 20. Bropoii 3akod Hetotona [4, ¢. 49— 51].
OmnpIT 21. Tpetnit 3akon Heiotona [4, c. 52, 53]

Pemienue 3a1a4 Ha 3aK0HbI HblOTOHA
(1 vacts)

IToBTOpUTH
naparpadst
IPOLLIOrO YPOKa;

KauectBeHHbIe U rpa(i)nqecxne 3aJja4yy Ha
OTHOCHUTECIIBHOC HAIIPaBJICHUEC BEKTOPOB CKOPOCTH,
YCKOpPCHHSA U CUJIbI, 4 TAK)KE Ha CUTYalluH,

10 yIpaxxHeHue 6, OIMCHIBAIOIIUE ABMKEHHE TEJ IS CIIydaeB, KOT/ia
BoOIpockl 1—6 CHJIBI, IPHJIOKEHHBIE K TeJy, HallpaBJIeHbI BIOJIb
OJIHOM IPsAMOMN. ANTOPUTM pEIIEeHH 3a7ad 110
nuHamruke. PaBaopeiictByromast cuia. KMUMEr.
Curbl B MexaHuke. ['paBUTaliMOHHbIC § 29-32; 3HAKOMCTBO Y4alllUXCs C CUJIaMU 110 0000LIEHHOMY
CHIIBI yIpaxHeHue 7, IUIAaHY OTBETa:
Borpoc 1. Cwm. [8, 1. Ha3Banwue, omnpe/enieHne 1 eANHUIIA CUIIBIL.
c. 50—53] 2. Ipuuunol ee 03HUKHOBEHUSL.
3. Touka NpuIOKEHNs, HAalpaBJIeHUE CUJIbI U €€
11 rpaduueckoe H300pakeHue.
4. ®aKTopbl, OT KOTOPBIX 3aBUCUT MOJIYJIb CHIIBL.
PacuetHas ¢popmyna.
5. Cnoco0 u3MepeHust CUIIbL.
6. IIpuMeps! IPOSBICHHUS CHIIBI B IPUPOJIE, TEXHUKE U
ObITY.
7. Heuoicenue men noo oeticmseuem OAHHOU CUTbL
Cuia TSDKECTH | Bec § 33. Cm. [8, c. 53— | Ocoboe BHUMaHUE — PA3IHYUIO CUIIBI TSHKECTH U
12 55] BeCy TeJla: X MPUPOa, H300pakeHHE Ha YSPTEKE
JIEHCTBUE B COCTOSIHUM HEBECOMOCTHU
Cunbl ynpyrocTu — CHIIBI § 34-35; OmnbIT 31. 3axon 'yka [4, c. 61]. Cwm. [8, c. 44—A47,
JJIEKTPOMArHUTHOW TIPHPOJIBI paccMoTpeTh Tabu. 7]
MpUMEpP peLICHHS
13
3agaud 1 Ha c. 104,
105 u ynpaxxHeHue
7, Bompoc 2
W3yueHue ABMKEHHUS TEa MO Nzyuutp CpaBHeHUE pe3yabTaToOB U NOJIY4EHHUE BBIBOJA O
14 OKPY)KHOCTH TIOJI IeHCTBHEM CHII HMHCTPYKLHIO K TOYHOCTH U3MEPEHHH B 00 UCIIOIh30BaAHUH
YIPYTOCTH U TsbKecTH (JlabopaTopHas nabopaTopHOi Pa3NUYHBIX METOJIOB UCCIIEIOBAHUS JUI U3YyUCHHUS
pabora 1) pabote | B yueOHHUKE | OJHOTO U TOTO JKE SIBJICHUS
Curbl TpeHus § 36—38; OnbIT 32. Cribl TPEHUsI HOKOS U CKOJIbXKEHUs [4,
paccMoTpeTh c. 62, 63].
15 IpUMEp PEIIeHUS OmneIT 33. 3aKoHbI cyxoro Tpenus [4, c. 63, 64].
3amaun 2 Ha c. 105, Ounbit 34. Tpenue kauenust [4, c. 64].
106 u ynpaxHeHne Cwm. [8, c. 56—60]
7, Boripocsr 3, 4
16 3ager mo teme «/IuHamuka. Critel B PeKOMeHZ[aIII/II/IV M0 OpraHU3al{H 32UETOB B
IpUpoae» MIOSICHUTEIIbHOHN 3alUCKe B IPOTpaMme
3akoHbl coxpaHeHns B Mexanuke. Ctatuka (/7 4)
3akoH coxpaHeHus umiyibsca (3CH) Beezenue k riase 5; | OnbIT 36. mmynbe cusl [4, ¢. 66, 67].
17 § 39, 40; Omneit 37. Umnynse Tena [4, c. 67, 68].

PaccMOTpETh

OmnbIT 35. KBazunzonuposaHHele cucTeMsl [4, c. 65,




MPUMEPbI PELICHHS
3aga4 Ha c. 117, 118

66].
OmnpIT 38. 3akoH coxpaHeHus ummysbea [4, ¢. 68, 69]

PeakTuBHOC JBHXKCHUC

§ 41, 42

OneIT 30. Pakera. PeakTHBHOE IBHYKEHHE.

18 Kocmuueckue mosetst [4, ¢. 60, 61].
OnpIT 39. Peaktusnbie auratenu [4, c. 69, 70]
Pabota cuitel (MexaHn4eckast paboTa) § 43, 44,
19 yrnpaxHeHue 9,
Bomnpockl 1—3
Teopemsl 00 U3MEHEHUA § 45 - 49; Onsit 40. [IpeBpailieHre OJJHUX BUIOB JBUKCHUS B
20 KMHETUYECKON U MOTEHIINAIBbHON paccMoTpeTh npyrue [4, c¢. 70, 71]. KUMBrL.
SHEPruu MPUMEPHI PeLIeHHs
3azad 1, 2 Ha c. 136
3aKoH COXpaHEHHS YHEPTUH B § 50, 51; Onbit 41. [IpeoOpa3oBanye OTCHIHATLHON SHEPTHA
21 MEXaHHKe paccMoTpeTh B KHHETHYECKYIO SHEPTHIO 1 00paTHO [4, c. 71, 72].
MIPUMEPBI PEeIICHUS OnbIT 42. I3MeHeHne MeXaHNIeCKON YHEPTUH TIPH
3amau 3, 4 na c. 137 CoBepIleHUH paboThl [4, ¢. 72]
DKCepUMEHTATIbHOE U3YUeHUE N3yquTh IToBTOpEHHE 3aKOHOB COXPAHEHHST B MEXaHUKE U
3aKOHA COXPaHEHHSI MEXaHHIEeCKOH HMHCTPYKIHIO K OCHOBHBIX ITOHSATHH TEMBI C TOMOIIBI0 0000IIatoIIei
29 sHepruu (1aboparopHas padora 2) naboparopHoi cxembl. [IoBTOpeHNEe OCHOBHBIX THIIOB 33J1a4 110 TeMe
paboTte 2 B yueOHHKE | Ha 3aKOH COXPAaHEHHs UMITYJIbCa U 3aKOH COXPaHEHUS
MOJTHOW MEXaHHIEeCKOU SHEPTHH B 3aMKHYTHIX
CHCTEeMax IPH OTCYTCTBHU HEKOHCEPBATHBHBIX CHII
23 3auet 1o Teme «3aKOHbI COXPaHECHHS Cwm. [8, c. 86, 87] PeKOMCHZ[aLII/II/IVHO OpraHu3allly 3a4eTa B
B MEXaHHKE», KOPPEKIH MOSICHUTEIIFHON 3aIiCKe K MPOrpaMme
MOJIEKYJAPHASA ®U3UKA. TEPMOJANHAMMKA (21 1)
OcHoBbl MKT (94)
OCHOBHBIE TOJIOKEHHS MOJICKYIISIPHO- § 56 - 60. Cwm. [8, OmnbIT 68. BpoyHoBCcKOe nBKkenue [4, c. 98—100].
kuHeTndyeckoit reopun (MKT) u ux c. 96—100] Onsit 69. Tuddysus razos [4, c. 102, BapuanT b].
o4 onBITHOE 000CHOBaHHE Omnbit 71. [puTshxenue monexyn [4, c. 105—107].
IIpu 2 4 B HEzeNM0 paccMOTpPEHKE BOIIPOCa O
CBOICTBAx BEIIECTBA B PAa3IMIHBIX arperaTHbIX
COCTOSIHHUSIX
Pemenue 3aga4 Ha XapaKTePHCTHKA YcraHOBIIEHHE MEKIPEIMETHBIX CBS3EH C XUMUEH:
MOJIEKYJI U X CHCTEM OTHOCHUTENIbHAsI aTOMHasi Macca (M,), MoJsIpHast
25 Macca BerecTBa (M), Mmacca MOJIEKYJIBI (aToMa) —
My, KOJIHYECTBO BerecTsa (v), gucio mMonekyr (N),
nocrosinaast ABoranpo (N,)
Wneanbsiii ra3. OcHOBHOE § 61—63; IToctaHOBKa MOAETBHOTO SKCIIEPUMEHTA IO
2 ypaBaenne MKT npeansHOro raza paccMoTpeTh ZI0K3aTeNbCTBY 3aBUCHMOCTH JIABIICHHS Ia3a OT
TPUMEp PEIIeHHUS YHCJIA YACTHIL ¥ UX CPEIHUX KHHETHIECKUX dHEPTHI
3azauyn 3 Ha c. 172
Temneparypa § 64—67; OnsiT 72. Onpenenenue nocrostHHol bonbimana [4,
paccMoTpeTh c. 107, 108].
27 MIPUMEPHI PEILIEHUS Omnbit 77. I'azoBslit Tepmomerp [4, c. 111]

3aza4 1, 3 Ha c. 186,
187 u ynpaxxuenue




12, Bompocsl 1—6

YpaBHEHHE COCTOSHHS HIEATEHOTO
raza (ypaBHeHHe MeHzeneeBa —
Kunaneiipona)

§ 68. Cwm. [8, c. 120,
121]

OKCNEPUMEHTATIBHOE NIOATBEPKACHUE YPaBHEHUS
KnaneiipoHna ¢ nomol1so npudopa s
JEMOHCTPALMHU Ta30BbIX 3aKOHOB.

28 OmnbIT 73. 3aBUCUMOCTb MEX]Yy 00BEMOM,
JIABJICHUEM U TeMIIepaTypoi [JIsl JaHHOW MaccChI ra3a
[4, c. 108, 109]
["a30BbIE 3aKOHBI § 69; paccmoTpeTh Ounsit 74. U3oTepmudeckuii poriece [4, ¢. 109].
29 MIPUMEPBI PELICHUS OmnbIT 75. U306apusrii mporecc [4, ¢. 110].
3aga4 1—3 Ha OmnsIT 76. U30x0pHSIit niporiece [4, c. 110, 111]
c. 195,196
Pemienue 3agay Ha ypaBHEHHE Yupaxuenue 13, [Ton6op pa3HoOOpa3HbIX 33134 (KOJIUYECTBEHHBIX,
30 MenneneeBa — Kinaneitpona u Bompockl 1—13. CMm. | rpaduueckux, skcnepuMeHTabHbIX). KIMBbL.
ra3oBbI€ 3aKOHBI [8, c. 122, 123]
OrmeiTHAS IpOBepKa 3akoHa [ eit- Nzyants
31 Jlroccaka (;labopaTtopHast padota 3) HUHCTPYKIUIO K
nabopaTtopHoOH
pabote 3 B yueOHUKE
3ager no Teme «OcHoBbl MKT BxiroueHue B cosiepkaHue KOHTPOIBHOI paboThl
H/ICATTBHOTO Ta3a», KOPPEKIHs 3a7aHui Ha YCTaHOBJICHHE KaTerOpHU (prU3HIecKoro
32 3HaHUS U OTHECEHHUE TOT'O WU HHOTO
JIUIAKTHYECKOTO dJIEMEHTa K OCHOBAHUIO, SAPY WIH
BeIBOJaM MKT
B3anMHble npeBpamenns ;KUAKocTell 1 razos. Teepasle Teqaa (4 1)
Peanbnbiii ras. Bozayx. Iap § 70—72; OmnsiT 79. [lepexon HEHACHIIIEHHBIX TAPOB B
paccMoTpeTh HACBIIICHHBIC TP YMEHbIICHUU 00beMa [4, c. 113,
MPUMEPHI PeLIeHUs 114].
3ama4 Ha c. 205, 206 | OnwiT 80. Kunenre BoIbI PH MOHMKCHHOM
33 U ynpaxsenue 14, nasienun [4, c. 114].
BONIPOCHI 1—7; OmnbIT 81. BnaxxHocts Bo3ayxa (IpUHITUIT
KpaTKHe UTOTH yerpoiicTa u paboTh rurpomerpa) [4, ¢. 115]
rmasel 11. Cwm. [8,
¢. 127, 128] [IpesenTanus «IIpeBpaiieHue >kMIKOCTEN U ra30B»
XKuakoe cocTosSHAE BEIIECTBA. U3-3a orcyTcTBUS B yueOHHKE HH(MOPMAIHU 00
CBOICTBA MOBEPXHOCTH KUIKOCTH 0COOCHHOCTSX KUAKOTO COCTOSIHUS BEIL[ECTBA
pexoMeHryeTcs (hopma JeKIHH.
OnbIT 82. CBOIICTBa TOBEPXHOCTH KUAKOCTH [4,
34 c. 115].
OnbiT 83. N3yueHue CBONCTB MOBEPXHOCTH
YKUAKOCTH C IIOMOIIBIO0 MBUTBHBIX TIEHOK [4, ¢. 115—
117].
Omnbit 86. Kanmmutsipueie sisienus [4, c. 118, 119]
Teepnoe § 73, 74. Cwm. [8, IIpencraBienue pe3yabTaTOB CPABHEHUS
35 COCTOSIHUE c. 135, rabm. 23, 24] | xpucTaINYECKUX U aMOPGHBIX TEN B BUAC TaOJIUIIBL.
BElIEeCTBa Omnsit 87. Pocr kpucraswios [4, c. 119— 122].

Onsit 89. [Tnactrueckas nedopmarys TBEpAOro




tena [4, c. 123] 3amuTa npoexra «TBepaple Texan

3ader no Teme «Kunkue n TBEpBIC

36 TeJa», KOPPEeKIUs
Tepmoaunamuka (8 u)
TepmoanHaMuka Kak IIpencraBienue TEpMOTUHAMUKY KaK QU3HMUYECKOM
37 ¢dbyHnaMeHTanbHas GU3MUECKast TEOPHH C BBIACICHUEM €€ OCHOBAHUH, s1Ipa U
TeopHs BBIBOJIOB-CJICICTBUH
Pabora B TepMoMHAMUKE § 76; paccMoTpeTh Cwm. [8, c. 143—146]
IpUMep PeIIeHUs
38 3amaun 2 Ha ¢. 239 u
ynpaxHerue 15,
BOIIPOCHI 2, 4
39 Perienue 3aqau Ha pacueT pabOThI Pa36op 3anau Ha rpaduyuecKkuii CMBICT pabOTHI B
TEpMOJIMHAMHUYECKOI CHUCTEMBI tepmoanHaMuke. KNMMel
Temnnonepenaua. Konuuectso § 77; ynpaxxHeHue IIpoBenenue ypoka Kak OBTOPUTENIBHO-
TETIOTHI 15, Bompockr 5, 8 0000IIAIOIIero: YBEINYCHHE JJOJIH CAMOCTOSTEIBHOM
paboTh! yuamuxcsi Ha ypoke (opraHu3arus
40 CaMOCTOSITEIIBHOM JIEITEILHOCTH C YICOHHKOM,
CIpaBOYHHUKaMU, TabJIULaMH-cXeMaMu (ha30BbIX
MIepEeX00B MEPBOTO PoAa, rpagukoM H3MEHEHHS
TEMIIepPaTyphl BELECTBA P TEINIOBOM IPOIEcce)
IepBeIii 3ak0H §78,79; IIpencrasienue B Buje TaOIHUIBI BOIIPOCA
(Hauaio) paccMoTpeTh «[IpuMeHeHne epBoro 3aKOHa TEPMOANHAMUKHU K
el TEPMOIMHAMUKHU MIPUMeEp peIIeHNUs pa3TUYHBIM H30Iporeccam B razen. Cu. [8, c. 147—
3amaun 3 Ha c. 239 u | 149] KUMsr
ynpaxHenne 15,
Bornpocel 3, 7
HeoOpaTuMocTh IpOLIECCOB B § 80. Cwm. [8, c. 159, CraTUCTHYECKUI CMBICIT BTOPOTO 3aKOHA
42 npupoje. Bropoii 3akox Tabi. 27] TEPMOJIMHAMUKHU. BeposATHOCTHOE TOJIKOBaHHE
TEPMOJAMHAMHUKH PABHOBECHOTO COCTOSIHHS CHCTEMBI
43 TerutoBble ABUTATENN U OXpaHa § 82; ynpaxxHeHue Cwm. [8, c. 168] IpesenTanms «TemmoBbie JBUTATENH.
OKpY’KarolleH cpe/ibl 15, Bonpocel 15, 16 «
44 3ader no Teme «TepMoTHAMIKAY
IJEKTPOANHAMMKA (21 1)
JuiekTpocTaTuka (8 1)
BBenenue B 31eKTpOJUHAMUKY. § 83—86. OnbIT 94. Dnexrpusanus ten [4, ¢. 127, 128].
DJeKTpOCTaTHKA. DIEKTPOJUHAMUKA Cwm. [8,c. 174— OmnsiT 95. [IputskeHue Ha3JIEKTPU30BAHHBIM TEIOM
Kak (hyHIamMeHTanbHas pu3ndeckas 177]. HCHAJICKTPU30BaHHbIX Ten [4, ¢. 128, 129].
TEOpUs Cwm. [9, c. 186, OnsiT 97. B3anMoeiicTBHE HAAIEKTPU30BAHHBIX TEJ
Taom. 34] [4, c. 130].
45 OnbIT 98. YCTpOHCTBO M IPUHIINI JSHCTBUS

snexTpomerpa [4, c. 130].

OneiT 99. [enumocts anexrpudectra [4, c. 131].
OnsiT 102. JIBa posa 31eKTpUYECcKUX 3apsinoB [4,
c. 132].

OnbiT 103. OtHOBpeMeHHas AJIeKTpU3aIyst 000ux




conpukacaroumxcs tein [4, ¢. 132, 133]

3akon Kysnona § 87, 88. Cwm. [8, Nzyuenue 3akona KynoHa B CpaBHEHHHU C 3aKOHOM
c. 177—180, BCEMUPHOT'O TATOTEHHUS.
46
tabm. 30] Onpit 108. MiuttocTpanys cripaBe/yIMBOCTH 3aKOHA
Kysona [4, c. 137—139]
DJeKTpuyecKoe IoJe. § 90—92; XapakTepuCTHKa MO 0 0000IEHHOMY IIJIaHY:
Hampsoxennocts. Unes paccMoOTpeTh 1. Cy1miecTBOBaHHE U SKCIIEPUMEHTAIBLHOE
OIHM3KO e CTBYS TpUMEp PeLICHUS JIOKa3aTeNIbCTBO.
3anaun 1 Ha c. 278, 2. Vcrounuku noJist (4eM mopoKaaeTcs).
279. Cwm. [8, c. 181— | 3. Kax oOHapyxuBaeTCs (HHIUKATOP IOJIS).
183] 4. OcHOBHasl XapaKTePUCTHKA, KOJINICCTBEHHBIN
47 3aKOH.
5. I'paduueckoe mpeacrapieHue noist (JIMHUK OIS,
HUX 0COOCHHOCTH).
6. Buapl moseii (0AHOPOIHOE, HEOJTHOPOIHOE,
[IOTCHIHAIBbHOE, HETIOTCHIIUATIBHOE).
OnbiT 109. [IposiBIeHNUS YIEKTPOCTATUHIECKOTO OIS
[4, c. 139—141]
Pemenwne 3amau Ha pacyet VYupaxuenne 17, Bxurodenue B cucteMy 3a1ad ypoka KaueCTBEHHBIX
48 HaIPSDKEHHOCTH 3JIEKTPUUECKOTO Borpockl 1, 5. Cwm. 3a/laHull Ha oNpesesieHNe pe3yIbTUPYIOLIET0 BEKTOpa
TI0JIS1 ¥ TIPUHIIUI CYTIEPIIO3UIIHH [8, c. 183—188] HaTPSHKEHHOCTH
ITpOBOTHHUKH U TUIJICKTPHKH B § 93—95. Cwm. [8, OnbIT 96. [TpOBOTHUKY U TUAICKTPUKH [4, ¢. 129,
INEKTPUIECKOM TI0JIE c. 188—194] 130].
OmnbiT 100. Pacnipenenenue 3aps10B Ha IPOBOTHUKE
[4, c. 131].
OmnbiT 101. [TomHas mepexaya 3apsina IPOBOIHUKOM
[4, c. 131, 132].
OmnbIT 104. SIBNEeHUE PIEKTPOCTATUIECKOW HHAYKIIUN
49 [4, c. 133, 134].
OmnbIT 106. Pacipenenenue 3apsa0B Ha HOBEPXHOCTH
npoBoHuKa [4, ¢. 135, 136].
OmnbiT 110. Dxpanupytomiee aeiicTBre TPOBOTHUKOB
[4, c. 141].
OmnbiT 110. [Monmspmzanus qudnekTpukos [4, c. 141,
142]. PaccmoTpeHne 0coOeHHOCTEH TPOBOTHUKOB U
JIVDJICKTPUKOB B CPAaBHEHHU
DHepreTUuecKue XapaKTepUCTUKU § 96—98; 3arnoHeHNe CPaBHUTEIBHON TaOIHIIBI, OTpaXKaroIei
NEKTPOCTATHYECKOTO OIS yrnpaxHenue 17, 0COOCHHOCTH SHEPTreTUUECKHX XapaKTEePHUCTHK
50 Bornpock 3, 6. Cm. AJIEKTPOCTATHYECKOTO ¥ IPABUTALMOHHOTO TOJICH.
[8, c. 194—198] OnsiT 113. M3Mepenne pa3HOCTH MOTEHIHMANIOB [4,
c. 142—144]
Konnencaropsl. Oneprus § 99 - 101, Omneit 115. M3mepenue saekrpoeMkocty [4, c. 144].
3apsDKEHHOTO KOHJIEHCATOpa paccMOTpETh OnbIT 116. D1€KTPOEMKOCTH IIIOCKOTO
51 MIPUMEPBI PELICHUS KoHzeHcaropa [4, c. 145, 146].

3amau 1, 2 na c. 287,
288 u ynpaxHeHue

OnbiT 118. YerpoiicTBO KOHIEHCATOpa IEPEMEHHON
emKkoctH [4, c. 147].




18, Bompocsr 1—3.
Cwm. [8,c. 201 —
207, tabi. 34]

OmnbIT 122, DHeprus 3apsHKEHHOT0 KOHIEHcaTopa [4,

c. 151]

3ader 1o TeMe «DIEKTPOCTATHKAY,

Cm. [8, ¢. 200, 201]

KNMs1

52
KOPpEeKIHs
IlocTosiHHBII YIeKTpUYecKHuii TOK (7 1)
CrairioHapHOE 3JIEKTPHUYECKOE MoJIe § 102 - 104 XapakTepucTHKa U CPABHEHHE TMOJICH C ITOMOIIBIO
0000IIEHHOTr 0 [UIaHa OTBeTa (CM. YPOK 4 110 TeMe
«Qnektpocratukay). [lpu 2 4 B HEem0
paccMOTpeHuUE BOIIpoca 00 YCIIOBUSX CYLECTBOBAHUS
53 NIEKTPUYECKOTO TOKA.
OmnbIT 125, Dnexrpudeckoe moje B Lenu
MTOCTOSTHHOTO ToKa [4, ¢. 155].
OmnbIT 129. O1HOBPEMEHHOE CYLIECTBOBAHUE B IIEIH
MIOCTOSTHHOTO TOKA KaK JIEKTPHYECKOTO TIOJIS, TaK U
MarHuTHOTO 1moJjis [4, c. 161, 162]
CXeMBI JIEKTPHYECKHX LICTICH. Cwm. [8, ¢c. 211, 212] Perienue pa3HOOOpa3HBIX 33/1a4: METO/IOJIOTHUECKHX,
54 Pemenwue 3anau Ha 3akoH Oma J1st §105 KOJINYECTBEHHBIX, KAYECTBEHHBIX, IPahUIECKUX, 110
ydJacTKa HenH PUCYHKY
55 Pemenue 3amgau Ha pacuer HOCTPOGHI/IG 9KBUBAJEHTHBIX CXEM DIIEKTPHIECKUX
IEKTPUUYECKUX Lener nemneil.
W3ydenne mocne0BaTENEHOTO 1 Wzyants Opranuzaius padoThl B HCCIEI0BATEIECKOM PEXKIME
56 HapaJuleNIbHOTO COeIMHEHUH HUHCTPYKIHIO K
MIPOBOTHHUKOB (J1aboparopHas pabora nmabopaTtopHoOit
6) pabote 7 B yueOHHKE
PaboTta 1 MOITHOCTB ITOCTOSTHHOTO § 106; ynpaxHeHHEe Opranuzanus ypoka Kak ypoKa-IIOBTOPEHHS C
TOKa 19, Bompoc 4. Cm. [8, | 00s3aTenbHBIM IPUMEHEHHEM METO/Ia PEIICHUS 3a1a4
57 c. 213—215] Ha MCTOJIb30BaHue (HOpMYIT JIs pacueTa
9HEPreTHUCCKUX XapaKTePUCTHK TOKA U 3aKOHOB
COETMHEHHMSI IIPOBOIHUKOB
OnexTpoaBrKyIIas cuia. 3akoH Oma § 107, 108; OnbIT 127. D1eKTpOABIIKYINAS CUJIAa U BHYTPEHHEE
58 JUIsl TIOJIHOM Lienu paccMoTpeTh CONPOTHUBIICHHUE HCTOYHHKA ToKa [4, c. 158, 159].
MIPUMEPBI PEIICHUS OmnbiT 128. 3akon Oma a7 oHOM 1enu [4,
3amay Ha c. 307 c. 159—161]
Omnpenenenue DJIC 1 BHYTpeHHETO N3yunTs Jnst Hanboutee MOATOTOBICHHBIX YYEHUKOB
COIPOTHUBIICHUS HCTOYHHUKA TOKA HUHCTPYKIHIO K BBIIIOJIHEHUE BTOPOT'O BapHaHTa paboThI
59 (;mabopatophas pabora 7) nabopaTtopHoOi «Omnpenenenne DJ]C u BHYTPEHHETO CONPOTUBIICHUS
paboTe 6 B yueOHMKE | MCTOYHHKA 11O TOKY KOPOTKOTO 3aMbIKAHUS
(rpaduyeckuii MeTo)»
DJIeKTPHYECKHIii TOK B Pa3JUYHbIX cpejax (6 1)
BBojiHOE 3aHATHE IO TEME § 109 Hcnons3oBanue 00001EHHOrO [UIaHA
60 «NEeKTpUYECKUI TOK B pa3IN4HbIX XapaKTePUCTUKU 3aKOHOMEPHOCTEH NPOTEKaHUs TOKa
cpemax» B cpene
61 DNEeKTPUUECKUH TOK B MeTajIax § 110. Cwm. [8, IpoekT DnexkTpudeckuii TOK
c. 223—226]
62 3aKOHOMEPHOCTH MPOTEKaHUs § 113. Cm. [8, OnbiT 162. 3aBUCUMOCTH CONPOTUBICHHS




JNIEKTPUYECKOTO TOKA B
MIOJIyIIPOBOJHUKAX

c. 229 231]

MOJIYIPOBOAHKKA OT Temmeparypsi [4, ¢. 197].
630mnbIT 164. 3aBHCUMOCTH COMPOTHBIICHUS
HOJIYTIPOBOAHKKA OT OcBenieHHocTH [4, c. 199, 200]

3aKOHOMEPHOCTH NPOTEKAHUS TOKa B
BaKyyMme

§ 117. Cm. [8,
c. 241—246]

OnbIT 141. SIBNEHNE TEPMOITEKTPOHHOMN
smuccuu [4, ¢. 175—177].
OnbIT 142. OHOCTOPOHHSS IPOBOAUMOCTH JUOA

63 [4, c. 178].
OnbIT 143. BonbT-aMnepHas XapakTepUCTHKa 110/
[4,c.178,179]
3aKOHOMEPHOCTH IPOTEKAHUS TOKA B § 119, 121. Cwm. [8, OmnbIT 148. DeKTpONpOBOAHOCTH
MIPOBOISIIUX JKUAKOCTSIX c. 247— 249] JTMCTHUTMPOBAHHOM BOBI [4, . 184].
64 OnbIT 149. D1EKTPONPOBOJHOCT PACTBOPA CEPHOI
KuCIoTH [4, c. 184, 185].
OnsiT 150. Dnexrponu3 pacTBopa cynbharta Meau [4,
c. 185]
3ayer 1o Teme
65 «DNEKTPUUECKUI TOK B PA3IMUHBIX
cpefax», KOppeKuus, pe3eps
66-68 [oBTopenue (peseps) (3 4) 3ammTa npoekTa DISKTPUUECKUH TOK




HoypquO—TeMaaneCKoe INIAHUPOBAHUE

11 kaacc
Ne Tema Ko gac KoMnoHneHTBI MeToanueckKue JlaTa
y4eOHHKa peKOMeHAAHH Maan | @axt

IJIEKTPOJINHAMMUKA (npoaosxkenne) (10 1)

MarnuTtHoe noJie (6 4)

1 CrairoHapHOe MarHUTHOE I0JIe 1 §1,2.Cm. [9,c. 5—9] OnsiT 130. MarauTHOE 10JIE MOCTOSHHOTO
ToKa [4, ¢. 162, 163].
OmnsiT 131. MarauTHOE 10JI€ TOCTOSTHHBIX
MarauToB [4, c. 162, 163].
OnbiT 133. HabmrogeHue KapTHH MarHUTHBIX
noseit [4, ¢. 165, 166].
OnbiT 135. B3aumoselicTBue napauieabHbIX
TOKOB [4, ¢. 167—170]
2 Cuna Ammepa 1 § 3—5; paccMOTpeTh IpUMeEp JeiicTBue npubopa MarHUTOSICKTPUUECKON
pemieHus 3aaa4m 1 Ha c. 24, 25 CHCTEMBI
3 HaGuronenue feicTBUS MarHUTHOTO 1IOJIS HA TOK (J1abopaTopHas 1 N3yunth HHCTPYKLUIO K KNMs1
paborta 1) naboparopHoii padote 1 B
yueOHUKE
4 Cuna Jlopenna 1 §6. PaccMmoTpeTs mpumep OmnbiT 132. [leiicTBHe MarHUTHOTO TIOJIST HA
pelieHys 3a1a4u 2 Ha €. 25 U JNeKTpUYecKue. 3apsisl [4, c. 164, 165].
ynpaxHenwue 1, Borpoc 4 OmnbiT 138. /IBMmkeHne 3IeKTPOHOB B
MarauTHOM Touie [4, ¢. 173, 174]
5 MarsuTtHble CBOMCTBA BEILECTBA 1 §7.Cm. [9, c. 14—17, Tabm. 1] OnbIT 139. MarautHas 3anuch HHGOpMaIUu
[4, c. 174, 175].
OnbiT 190. 3aBUCcUMOCTS (hEPPOMATHUTHBIX
CBOMCTB OT TeMIiepatypsi [4, c. 226]
6 3auer no teme «CTalioHApHOE MAarHUTHOE I10JIE» 1
DJIEKTPOMarHuTHasi MHAYKIus (4 1)
7 SIBneHune 3MeKTPOMarHUTHOM HHAYKLINN 1 §8,9.Cm. [9, c. 21—24] OmneiTel @apanes. YcraHOBIEHHE TPUYUHHO-

CJICICTBEHHBIX CBS3€H U 00bACHEHHE
BO3HUKHOBEHUS HHIYKIIHOHHOT'O TOKa BO
BCEX CIly4asx.

Omneit 171. [TonyyeHne HHIYKIIMOHHOTO TOKa
IIPY ABHKEHUH [TOCTOSIHHOT'O MarHuTa
OTHOCHUTEIIBHO KOHTYpa [4, ¢. 209, 210].
OnsiT 172. IonyueHre HHIYKIMOHHOTO TOKA
[pY U3MEHEHUU MAarHUTHOH MHIYKIUH TOJIS,




HPOHU3BIBAIOIIET0 KOHTYP [4, ¢. 210, 211].
[Ipu 2 4 B HExeIO pacCMOTpPEHHE Ha yPOKe
0COOCHHOCTEH BUXPEBOTO AJIEKTPHYECKOTO
HOJIsL ¥ SIBIICHHS] CAMOMH/IYKIIUH

8 Hampasnenue naaykimonHoro toka. [Ipasuno Jlenna § 10. Cm. [9, c. 24—26] Omnsit 175. lemoncTpanus npasuia Jlenna
[4, c. 213]. TIpu 2 4 B Henemto pa3bop
BOIIPOCA O BUXPEBBIX TOKAX U UX
MPUMEHEHUH Ha TIPaKTHKE
9 W3yueHue siBICHUS SIEKTPOMArHUTHOW MHIYKIIUH (J1abopaTtopHast W3yunth HHCTPYKIUIO K Hcnonp3oBanne KOMITBIOTEPHOW MOJIEIH
pabora 2) nabopaTopHoii pabote 2 B SIBJIEHUS (JIEKTPOHHBIH pecypc «OTKpbITAs
yueOHHUKe ¢uzukay). [Ipu 2 4 B HelleNII0 PaCCMOTPEHHE
3aKOHA JICKTPOMArHUTHOW MHIYKIIHU
10 3ager 1o Teme
«DNEKTPOMATHUTHASI HHYKITHSD», KOPPEKIIUS
KOJIEBAHUS U BOJIHBI (10 1)
Mexannuyeckue kosaedanus (1 u)
11 Orpenenenne yCKOpeHHsI CBOOOTHOTO MaAeHUS IPY TOMOIIIN W3yunTh HHCTPYKITHIO K 3amava s HanboJIee HHTEPECYIOMNUXCSI
HUTSIHOTO MasTHUKA (JaboparopHas pabora 3) naboparopHoii padote 3 B YUalIuXCcs: C MOMOIIBIO0 MasgTHHKA OLICHUTD
yuebruke. Cm. [9, ¢. 57—59] CBOH pocT
DJIeKTPOMAarHUTHbIE KoJiedaHus (3 1)
12 AHanorus MexIy MEXaHUIECKUMH U AJIEKTPOMATrHUTHBIMHU §29.Cm. [9, c. 71—74] [enrecoobpasHo 3amoHeHnE 0000IAroIIeH
KOJICOAHUSIMU TaOJIHILIBI
13 Pemenue 3a1a4 Ha XapaKTEPUCTHKU dJIEKTPOMArHUTHBIX VYupaxaenne 4, Bonpocsl 1—3,; KUMBH
CBOOOHBIX KOJEeOaHMH PaccMOTPETh IPUMED PEIICHUS
3agaud 1 Ha c. 110
14 [TepeMeHHBI 2IEKTPUIECKHUI TOK § 31, 37; ynpaxuenue 4, Borpocsl | Onbitel 18—21 (Bapuant 4) [3, ¢. 102].
4, 5 u ynpaxsenue 5, Bonpocsl 1, | OnbIT 38. YcTpoiicTBO M NpUHIMI pabOThI
2 HHIYKIIHOHHOTO renepaTopa [3, ¢. 30—32]
IIpou3BoacTBO, Mepeaavya U NCMOJIb30BAHUE YIEKTPUIECKOI JHepTrUuM (2 1)
15 TpanchopmaTopst § 38; ynpaxkHenue 5, BOnpochl OnsIT 60. YCTpOoicTBO ¥ MPUHIMI PAOOTHI
3—7.Cm. [9, c. 93—95] omHodaszuoro Tpanchopmaropa [3, c. 47, 48].
Onwvimut 61—64. Bvinpsimnenue nepemeHHo2o
moka [3, c. 48—50]
16 ITpon3BoaCTBO, Mepeaada u UCIOIb30BaHIE dJICKTPUIECKOM § 39—41; xpaTKHe HTOTH IJIaBBI Ypok-koH(pepeHIHs, K KOTOPOMY yJaIluecs

SHEPIUU

5.Cm. [9, c. 95—97]

TOTOBSAT JIOKJIA/IbI, UCTIOJNIB3YsI JOCTYITHBIC
WCTOYHHKH HHPOpMALIUH




Mexannuyeckue BOJHBI (1 1)

17

Bonna. CBoiicTBa BOJH 1 OCHOBHBIE XapaKTEPUCTUKH

1 § 42—46, 48, 54.
Cwm. [9, c. 97—103, tabn. 17,
c. 116—123]

OpraHuzanys H3y4eHns: MaTeprana Kak
poliecca 3aroJHEHNs! CPaBHUTEILHON
TaOIMIB! (A1 MEXaHUYECKUX U
9NIEKTPOMArHUTHBIX BOJIH) MPU MapauienbHOI
MIOCTaHOBKE JIEMOHCTPALIIOHHBIX U
(pOHTATBHBIX YKCTICPUMEHTOB.

OnsIT 58. HaGnroeHue nonepevyHbIxX BOIH
[4, c. 86—388].

OnsIT 59. HaGmrogeHue mpogoibHBIX BOJTH
[4, c. 89].

OmnbIT 60. BomHbr HAa TOBEPXHOCTH BOAHI [4,
c. 89, 90].

OmnbIT 61. OTpakeHrne TOBEPXHOCTHBIX BOJIH
[4, c. 90].

Oneitel 104—106. OTtpaxkenue BoJH [3,

c. 79, 80].

Omnsitel 116, 117. [Tpenomnenue BojH [3,

c. 85, 86].

Onbitel 118, 119. ITpoxoxxaeHue BOJIH Yepes
TpeyroNbHyto mpusmy [3, c. 86].

OnbiThl 134—138. NuTepdepenius BomH [3,
c. 97—100].

Onsitel 151—153. Berymue BonHsi [3,

c. 112—115].

OnbiThl 154—156. Tudpakiys BonH [3,

c. 115—119].

OnsbiTel 164—166. [Tonspuzanus BonH [3,

c. 125, 126]

DJIeKTPOMArHUTHbIE BOJHBI (3 4)

18

Orerter [epma

1 § 49, 50

OnbIT 96. DNIEKTPOMarHUTHbIE BOJIHHI [3,
c. 75]

19

Uzobperenue paguo A. C. Ilonosim. [IpuHIMIIBI paguocBsizu

1 § 51—53. Cm. [9, c. 124—126]

W3y4enne MaTepuraia CTaTbu:
Pannomkun B. B., 'ycena

JI. E.Kro uzobpen paguo? // dusnka:
EsxeHenensHOe NPUIIOKEHHUE K Ta3eTe
«IlepBoe ceHTsOps». — 1997. — No 16.
Onsit 180. Paguoynpasnenue [3, c. 137—
139].

OnbIT 185. YeTpoiicTBO 1 npUHIMIT pabOTHI
MPOCTEHIIero paguonprueMurka [3, c. 142,




143]

20

3auet o teme «KonebaHus v BOJHBD), KOPPEKIIHSI

KHNMpzI

OINTHKA (13 v)

CgeroBble BOJHBI (7 1)

21

BBe)IeHI/Ie B ONITHUKY

Beenenue B ontuky. Cwm. [9,
c. 132—135, tabun. 23]

I'maBHas 11€71b BBOAHOM JIEKIIMK — CO3/1aHHE
00r11ero (LeJI0CTHOTO) MPECTABICHUS O
COBPEMEHHBIX BO33PECHUSIX Ha MIPUPOJLY CBETa
1 KOPITYCKYJISIPHO-BOJTHOBOM JyajH3Me.
Pe3ynbTar JleKIMU — 3anoJHeHne 0030pHOi
TaONIIBI, OPHEHTUPYIOIIEH Ha N3ydIeHHe
SIBJICHUH TeMbl. 3al0HEHUE TaONuUIbl IPU
napajuieNIbHOW JeMOHCTpAINN (PU3NIECKHX
SIBIICHUI.

OnbIT 61. TTonyueHue TeHu u nonyrenu [1,
c. 148—150].

OnbiThl 120—122. TIpenomienue ceeta [3,
c. 86—389].

OmnbiT 148. Konbia Hetorona [3, ¢. 108,
109].

OnbiT 149. VHTEpdepeHnns cBeTa B TOHKUX
renkax [3, ¢. 110, 111].

OmnbiThl 161, 162. [Toyuenue
JTU(PaKIIHOHHOTO CIieKTpa [3, ¢. 122—124].
Onsbitel 167—169. TTonspusanus ceerta [3,
c. 126—129].

Onsbitel 173—179. SBnenue aucnepcun
(Bapmanrsl 3, 4, 5—7 (A, b)) [3, ¢. 132—
137].

OnbiT 196. OOHapy)EHHUE BHELTHETO
tdorosddekra [3, c. 148—150].

OneiT 198. OOHapyKeHHE BHYTPEHHETO
doroaddekra u geMoHCTpaIHs padOThI
doropesucropa [3, ¢. 151—153]

22

OCHOBHBIE 3aKOHBI T€OMETPHIECKON ONTHUKH

§ 60—62; paccMOTpeTh IPUMEPHI
penienus 3ana4 1—6 Ha c. 187—
191. Cwm. [9, c. 135—138,

Taom. 24]

Omnsit 123. [Ipenominenue ceera B mpusme [3,
c. 89, 90].

OnbIT 67. OTHOBPEMEHHOE OTPAKEHUE U
IpeTIoMIICHHE CBETa Ha TPaHUIe pa3zeia
nmByx cpen [1, c. 158].

OnsIT 68. 3akoHb! OTpaXkeHus csera [1,

c. 158, 159].

OnbIT 69. 11300pakeHne B INIOCKOM 3epKajie
[1, c. 159, 160].




OnbIT 72. 3aK0HBI IpeJIOMIICHUS cBeTa [ 1,
c. 164—167].

IMpu 2 4 B HeAEMIO PaCCMOTPEHUE BONIPOCA
«®Dopmyna TOHKOW JIMH3BD)

23 OKCIEepUMEHTAILHOE H3MEPEHUE TI0Ka3aTeNsl IPEJIOMIICHUS 1 W3yuuth HHCTPYKLUIO K OnpenesneHne OTHOCUTEIIFHOTO TOKa3aTess
crekia (J1aboparopHas pabora 4) naboparopHoii padoTe 4 B MPEJIOMIICHHS ABYMSI METOJAMU:
yueOHUKe a) 06e3 IOMOIIM TPaHCIOPTHPA;
6) c IOMOIIBIO TPAaHCHOPTUPA
24 DKCIIEpUMEHTAIBHOE OTIPE/ICIICHUE ONITHYCCKON CHJIBI U 1 W3yuuTh HHCTPYKIIUIO K
(bokycHOro paccTosiHus coduparoreil 1uH3bI (1abopaTopHas nabopaTopHoi paboTe 5 B
pabota 5) yueOHUKE

25 Jucriepcus cBera 1 § 66. Cm. [9, c. 144—148, OnbiTel 173—179. SIBnenue nucnepcuu [3,
tabu. 25] c. 132—137]

25 W3mepeHnne AJIMHBI CBETOBOM BOJIHBI (J1abopaTopHas pabora 6) 1 W3y4nTh HHCTPYKIUIO K OcBOEHHE HKCIIEPUMEHTAIBHOTO METOIa
nmabopaTopHOi paboTe 6 B OLICHKH JUUTMHBI CBETOBO BOJHBI C TOMOIIBIO
yueOHUKe JM(PPaKINOHHON peleTKy

27 Ha6ionenue untepdepenuny, Audpakiuy U NOIIpU3aLUN CBETA Cwm. [9, c. 155—157] DKCIepUMEHTaIbHOE HaOJII0ICHUE BOJTHOBBIX

(;maboparopHas padora 7) CBOWCTB cBeTa. Onpedenienue OnuHblL 80IHbL
no unmeppepenyuonHol Kapmune (Konvya
Hviomona) ¢ ucnonvzoganuem popmyvi
T =WV '?".LAR’ 20e r, — paouyc Koavya;
n — e20 nopsa0Ko8vlll Homep, R — paouyc
KpUgu3Hbol
SJEMEHTBI TEOPUU OTHOCUTEJIBHOCTU (3 4)
28 DJIeMEHTHI CIIENUAIBHON TEOpUU OTHOCUTENBbHOCTH. [TocTynarsl 1 § 75—78; ynpaxuenue 11, BricTpanBanue marepuana ypoka corjgacHO
DiHmITeitHa BOIPOCHI 1, 4. JIOTUYECKOH cXeMe IMKJIa TIO3HAHUS: (PaKThI
Cwm. [9, c. 164—170] (Hanu4ue mpoTUBOpEeUns) —> mpobiiema —>
TUIIOTE3a-MOJENIb —> CJIIEICTBAS —>
HKCIIEPUMEHT (3JIEKTPOHHBIN pecypc
«OTKpBITast QUMKAY).
29 DIIEeMEHTHI PETSTUBUCTCKON JHHAMUKH 1 § 79; ynpaxxaenue 11, Bonpocst 2,
3
30 O000MIaroIIe-TIOBTOPUTENEHOE 3aHITHE TIO TeMe « DIEMEHTHI 1 Kpatkue uroru rmaset 9. Cwm. [9, CucreMaTu3aiys Matepuaia o JaHHOH TeMe
CHELUAIbHONW TEOPUU OTHOCUTEIILHOCTHY c. 171—174] IIyTeM MOBTOPEHUS LIENOYKH HAYYHOTO

MMO3HAHHUS. 3aroJIHEHUE Ta0IUIBI C
(dopMyaaMu ISt CITydaeB: a) peIsSTUBUCTCKUE
COOTHOILICHHS MEKIY MacCCOH, SHEprueit u
UMITYJIbCOM JUIS OOBEKTa C HEeHYJIEeBOH
Maccoi ToKost; 0) TO ke st 00beKTa ¢
HYJIEBOM Maccoi MOKOs

H3ayyenue u cnekTpsl (3 4)




31

Wznyaenue u criextpsl. [1Ikana ameKTpoMarHUTHBIX U3TydeHHUI

§ 80—86; kpaTkue UTOTH ITIABBI
10. Cm. [9, c. 179—185,
tabm. 30—33, c. 231—234]

OnsbiTel 187—191. [IpreMHUKH TETIIIOBOTO
usnyuenust [3, c. 145, 146].

OnsiT 192. O0Hapy)eHne HHYPAKPACHOTO
M3JIYYCHUSI B CIUIONIHOM CIIEKTPE HArpeToro
tena [3, ¢. 146, 147].

OmnsiT 197. O6Hapyx)eHne
yIbTpaduoNeToBOro u3nyueHus [3, c. 147,
148].

OmnsiT 119. 3aBUCHUMOCTD JIIOMUHECHEHIIUT
OT 4acTOThI BO30YXarorero ceera [ 1,

c. 251—253].

OnsiT 120. 3aBucuMocTh hochopecieHInN
oT Temmepatypsl [3, c. 253, 254].
JleMOHCTpaIysl peHTT€HOBCKIX CHIMKOB

32

Permenne 3amau o reme «M3mydeHne U CIeKTPhbD» ¢
BBINOJIHEHHEM J1TabopaTopHO#t paboTsl 16/8 «HabmroneHune
CIUIONIHOTO U JIMHEHYATOr0 CIICKTPOBY

V3y4uTh HHCTPYKIHUIO K
naboparopHoii padote 7 B
yueOHUKE

KWMEI

33

3ader no Teme «ONTHKaY, KOPPEKIHS

(amexTpoHHBIN pecypc «OTKpbITas
puznkay).

KBAHTOBAS ®U3UKA (13 4) Cserobie kBantsbi (3 4)

34

3akonbl poTodpdexTa

§ 87, 88. Cwm. [9, c. 195—108]

OnsiT 197. 3akons! BHeLIHETO GoToddderra
[3, c. 150, 151]. Ilpu 2 g B HEAEMIO
MPUBEICHUE [IETOYKH HAYYHOTO MO3HAHUS,
MOSICHSIIOIIEH BOSHUKHOBEHHE KBaHTOBOM
(hU3HKH; paCCMOTPEHUE BOIPOCOB
npuMeHeHus poTorddexra Ha MpaKTHKE

35

®doronsl. ['unoresa ne bpoitns

§ 89, 90; ynpaxuenue 12,
Bormpocs 3, 7. Cwm. [9, ¢. 200—
204, 214—218]

OneiTel BaBuosa. BonHoBEIE cBOMiCTBA
vactul. udpakuus snexTponos. I'umnoresa
ne bpoiins (1923). BepositHocTHO-
CTaTUCTUYECKUI CMBICI BOJIH A¢ bpoilnd.
Tpunyun neonpeodenennocmelti I eiizenbepea
(coomuoweHuss HeonpeoeieHHoCcmell).
KopryckynsipHO-BOJTHOBO# Ayan3mM.
[ToHsATHE O KBAaHTOBOM U PENATUBUCTCKOMN
MEXaHUKe

36

KBaHToBEIE CBOMCTBA CBETA: CBETOBOE JIaBJIEHUE, XUMHUECKOE
JIeHCTBHE CBETA

§ 91, 92. Cm. [9, c. 209—211]

OmnbiTel 205, 206. DoToxumudeckne
peakiuu [3, ¢. 157, 158].

ITpu 2 9 B HEZIENIO PACCMOTPEHHE B HAYasIe
ypoka onbIToB Pesepdopaa

ATtomHas ¢pu3zuka (3 4)




37 KBanToBbie noctynatsl bopa. M3nyueHue u norioieHne cBera § 93-95. Cm. [9, c. 221—226] OmnsiT 208. J[MCKPETHOCTH SHEPTETHYECKUX
aTOMOM cocTostHn# aToMoB [3, ¢. 158—163]
(anexTpoHHBI pecypc «OTKpbITAs
dusukay).

38 Jlazepst § 96. Cm. [9, c. 234, 235] PaccMoTpeHue B CpaBHEHUU CBOWCTB
JIa3epHOTO M3IYYeHHS U U3ITyIeHHS
OOBIYHOIO HCTOYHHKA CBETA

39 3auer o TemaM «CBETOBbIE KBaHTBI», « ATOMHAsI (PU3UKAY, KUMEI

KOppEeKIHs
Pu3uKka AaTOMHOIO0 /Apa. JJieMeHTapHble YacTHUbI (7 1)
40 W3ydenne TpeKkoB 3apsHKEHHBIX YaCTHUI] TI0 TOTOBBIM WnenTudukanus s1meMeHTapHO Ponuua H. A. Uactpykmum k
dororpadusiM (1abopatopHast pabora 17/9) YJaCTUIIBI 10 €€ TPEKY. IpoBeAeHUIO padoT npaktukyma «V3ydenue
Omnpenernenue 1o Tpekam TPEKOB 3apsHKEHHBIX YaCTHII TT0 TOTOBBIM
MHUKPOOOBEKTOB UX HEKOTOPBIX ¢ororpadusm» (M.: IIpocsemenue, 1976).
CBOICTB: SHEPTUH, HMITYIIbCA, [Tonouckas JI. M. Usyduenne TpekoB
3apsja, yaeabHoro 3apsna. Poib 3apsDKEHHBIX YacTHll o Gororpadusm,
(hu3HUecKoi TEOpUH IS MOJIy4YeHHBIM B Kamepe Buibcona // dusuka:
UHTEpIpETaluy pe3ysbTaToB EsxeHenenpHOE NPUIIOKEHHUE K ra3eTe
skcriepumenTa. Cu. [9, c. 250] «ITepBoe ceHTsIOpsi». — 1998. — Ne 24
(anexTpoHHBIH pecypc «OTKpbITAs
usukay).

41 PaguoaxkTuBHOCTH § 97—104. Cwm. [9, c. 250, 251] [IpaBuna cMmenieHus Uit BceX BUIOB pacnaia.
MexaHH3M OCYIIECTBICHHS IPOLIECCOB
pacnaga. EcTrecTBeHHas U HCKyCCTBEHHAs
PaIMOaKTUBHOCTD (UCMOPUs OMKPBIMUSL).
TpaHCypaHOBbIE XUMUUECKUE STIEMEHTHI.
Mapus Kiopu — eenukas slceHujuna-yueHuiil.
ITpu 2 4 B Heneo U3yveHHE 3aKOHA
PagMOaKTUBHOTO paciaja

42 DHeprus CBs3H aTOMHEIX sITIep § 105; ynpaxuenne 14, Boripoc 5. | Ilpu 2 4 B Heemro — paccMOTpEHHE COCTaBa

Cwm. [9, c. 241—244] sJjpa aToMa, BOIIPOCa O SIIEPHBIX PEAKLUSX U
UX JHEPTeTHYECKOM BEIXoae. O3HaKOMIICHUE
C IBYyMsI ClIocOOaMHM pacyeTa SHEPTUH CBSI3H
43 Lennas sinepHas peakuus. ATOMHas 3J€KTPOCTaHIUS § 107- 109; ynpaxxuenue 14, U. B. Kypuamos — gvloarowuiics yuenbiil
Bompoc 7. Cm. [9, c. 254—256] Poccuu
(anexTpoHHbIH pecypc «OTKpbITast
usukay).
44 ITpumenenue Gu3MKH sapa HA MpakTHKe. bruonornueckoe § 111—113. Cm. [9, c. 252, 253, KNMs1
JIeHICTBUE PAJIMOAKTUBHBIX U3JTYUCHHM 256, 257]
45 DIIeMEHTapHbBIE YaCTUIIBI § 114—115. Cm. [9, c. 261—265, | Ilpumepwl 3anuceii ypasHeHui,

tabm. 50, 51]

MOOenupyrouux npoyeccwvl
83aUMONpespaeHUll U pacnados Hacmuy.




Memoo Pevinmana

46 3auet no Teme «Pu3uka sapa u aeMeHTsl DUy, KoppeKIus 1
SHAYEHUE ®U3UKU JJI51 PASBBUTHUA MUPA
U PABBUTUSA NTPOU3BOJIUTEJIBHBIX CUJI OBIIECTBA (1 9)

47 dusznueckas KapTHHA MUpa 1 § 127,.Cwm. [9, c. 269] dusnueckast KapTHa MUpPa KaK COCTaBHAs
YaCTh €CTECTBCHHO-HAYYHOW KapTHHBI MUDPA.
OBouonus pU3NYecKoil KapTHHBI MHpa.
BpeMeHHbIe U TPOCTPaHCTBEHHBIE MACIITA0BI
Bcenennoii.
IMpenmer u3yueHus: GUNKH; €€ METOIOOTHS.
du3nUecKre TEOPHH: KIIacCHIECKast
MeXaHHKa, MOJISKYJIsIpHas Qu3nKa u
TEePMOAMHAMUKA, 3JTEKTPOIHHAMHUKA,
KBaHTOBas u3MKa

CTPOEHHME A 3BOJIIOIINUA BCEJIEHHOMU (10 1)
48 HebecHas cdepa. 3se3nHoe HEOO 1 § 116, [11], § 1—3,5;[10], § 2— | dauHblii pa3aen uzyyaercs B Kypce GU3NKH
4 NP YCIIOBHH, YTO YPOKH aCTPOHOMHH B

49 3axonsl Kemiepa 1 §117,[11], § 8;[10], 89 HIKOJIe He mpoBoasTcs. [Ipu 3ToM Matepuai

50 Ctpoenrie COTHEYHOH CHCTEMBI 1 §119,[11],§11;[10],§ 8 BO3MOKHO 3aMMCTBOBAaTh U3 y4€OHUKOB O

51 Cucrema 3emist — Jlyna 1 § 118,[10], § 12,13 ACTPOHOMHH, YKA3aHHBIX B CITCKE

52 O6uue ceenenust 0 ConHIle, €ro HCTOYHUKY SHEPTHH U 1 § 120 -122,110], § 18, 20 JIMTEpATYyphl K IIIAaHKPOBAHUIO

BHYTPEHHEE CTPOCHHUE

53 ®duznueckas Mpupoza 3Be31 1 § 123,]10], § 24, 25
3JEKTPOHHBIN pecypc «OTKpbITask
duzukay).

54 Hamma lNanaktuka 1 § 124,[10], § 28 3EKTPOHHBIN pecypc «OTKpbITas
duzukay).

55 [TpoucxoxaeHne 1 IBOJIONMS rajakTuk. KpacHoe cMerieHue 1 § 125,[10], § 29, 30—32

56 JKusHb 1 pasym Bo BeeneHHOM 1 § 126,[10], § 33,

57 Peseps 1

IMoBTopenue (114)
58 MexaHuKa 1 §1,2 (10 kracc)
59 Kunemarunka 1 §3 — 17 (10 kyacc)




60 Junamuka 1 §20 — 38 (10 xunacc)

61 3aKOHBI COXPAHEHHsI B MEXaHHUKE 1 §39 — 54 (10 xiacc)

62 MosekynspHas Ghu3nKa 1 §56 — 82 (10 xiacc)

63 OCHOBBI HNIEKTPOTUHAMUKI 1 §83 —122 (10 &), §1 17 (11
K1)

64 Konebanus 1 BOJTHBI 1 §18 — 58 (11 kiacc)

65 OnTtrka 1 §59 — 86 (11 xiacc)

66 KBanToBas gusuka 1 §87 — 115 (11 xmacc)

67 Pemenue 3anau 1 K1Mep1

68 Pemenue 3amau 1 KHUMH




