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MMOSICHUTEJBHASA 3AITMCKA

PaGouas mporpamma yae6HOTO Kypca mo ¢usnke ans 11 ¢pusuko-MareMaTHdecKoro Kiracca cocTaBieHa Ha OcHOBe DeepaaIbHOTO roCcyIapCTBEHHOTO 00pa30BaTEIbHOTO
CTaHIpaTa CpeIHero odIero odpa3oBaHWs, MPUMEPHOIT 00pa30BaTEIFHON IPOTPAMMBI ITOJTHOTO 00mIero 00pa3oBaHus o npeaMeTy «Du3ukay (aBTopsI mporpamMmMel: KacesHoB B.A.,
2022).

AKTYaJbHOCTb, 3HAYMMOCTH Kypca

AKTYaJIbHOCTb M3Yy4eHHsI (PU3UKH 00YCIIOBJICHA TEM, YTO 3TO BaXKHBIHM JTaIl Kypca OCHOBHOT'O O0IIETr0 00pa30BaHMs 10 JAHHOMY IPEIMETY.

JlanHast mporpamMmMa coJIeHCTBYEeT COXPaHEHHIO €TMHOTO 00pa30BaTeIbHOTO MPOCTPAHCTBA U (POPMHUPOBAHUIO CUCTEMBI 3HAHUH, YMEHUH, CIIOCOOOB IEATEIbHOCTH, BOCIIUTAHUIO
00y4alomuXcsl ¥ pa3BUBAET MX [I03HABATEIbHBIE HHTEPECHI.

MeranpeameTslii HOAX0 NPEAMETA.

Bynyun ¢popmoii XpaHEHUsI 1 yCBOCHHS Pa3INYHBIX 3HAHUH, (H3MKa HEpa3phIBHO CBSI3aHO CO MHOTMMH IIKOJIBHBIMU IIPEAMETaMH. Y CIIEIIHOE OCBOCHHUE €€ comep KaHus TpeOyeT
MEXIIPEIMETHOTO B3aUMOICHCTBHUS C KypcaMl MaTeMaTHKH, ONOJIOTHH, Teorpadun. 3HaHHE Ke QU3NISCKUX 3aKOHOB HEOOXO0AMMO AJIs M3ydeHHs Onoyoruw, Gpusmdeckoi reorpadum,
TEXHOJIOTHH.

Ienu oOy4eHwMs:

® ocBoOeHME 3HAHUH 0 (PU3NUECKUX SBICHUIX, BEIMYMHAX, XapaKTEPU3YIOLIUX 3TH SBJICHU; 3aKOHAX, KOTOPHIM OHHM MOAYUHSIOTCS; METOIaX HAYYHOTO IMO3HAHUS NP UPOJBI U
(hopMHpoBaHHE Ha STOH OCHOBE NMPECTaBICHNH 0 (prU3NIECKOil KapTHHE MUPa;

® oBJIa/IeHHE YMEHUSIMU [TPOBOAUTH HAOIIOICHHS IPUPOIHBIX SIBICHUH, OIIMCHIBATh 1 0000IIaTh pe3yIbTaThl HAOMIOACHHH, UCIIONb30BaTh MPOCTIC H3MEPUTENIbHBIE TIPUOOPBI
JJIA U3Yy4YCHUSA (I)I/ISI/I‘ICCKI/IX HBHCHHﬁ; NPEACTABIIATE PE3YJIbTAThI Ha6J’IIO[[eHHI>i nin I/ISMCpeHI/Iﬁ C IOMOIIIBIO Ta6J'II/IH, Fpa(bI/IKOB U BBISBJIATH Ha 3TOM OCHOBE OMITUPUYCCKUEC 3aBUCUMOCTH,
NPUMEHSTH TOJIyYSHHbIE 3HAHMS JUIl OOBSICHEHHs Pa3HOOOPAa3HBIX MPHUPOAHBIX SBICHUH M MPOLECCOB, NMPUHIIMIOB JCHCTBUS BaXHEWIINX TEXHUYECKHX YCTPOWCTB, JUIS PEIICHHMS
¢dusnyeckux 3anad;

® pPa3BuTHE MO3HABATEJIbHBIX HHTEPECOB, NHTECJIJICKTYAJIbHBIX 1 TBOPYECKUX CHOCO6HOCT€ﬁ, CaMOCTOATCIIBHOCTH B HpI/IO6p€TCHI/II/I HOBBIX 3HAHUU Ipu pCIICHUN (1)I/ISI/I‘I€CKI/IX
3aJa4 U BbIITOJIHCHUH SKCIICPUMEHTAJIbHBIX I/ICCJ'Ie,IlOBaHI/Iﬁ C UCIIOJIb30BAHUEM I/IH(bOpMaL[I/IOHHBIX TCXHOHOFHﬁ;

® BocnuTaHMe YOEXICHHOCTH B BO3MOXKHOCTH MO3HAHHs TPHUPOJIBI, B HEOOXOAMMOCTH Pa3yMHOI'0 HCIIOJb30BaHMS JOCTHXKEHUH HayKH M TEXHOJOTMH ISl AajbHeiIero
Pa3BHUTHSI YEIOBEUECKOT0 O0IIECTBA, YBaXKEHUS K TBOPLIAM HAYKH U TEXHUKH; OTHOUICHHS K (PM3HMKE KaK K HJIEMEHTY 00IIeYeI0BEUECKON KyIbTYphl;

® NpuMeHeHWe MOJTYYeHHBIX 3HAHUN M YMEHMIi JUT PEIlCHUs MPAKTHYCCKHUX 3a/]a4 MOBCEIHEBHOM XU3HH, 11 obecrieyeHus: 0e30MacHOCTH CBOCH KU3HHM, PAllHOHATBEHOTO
HPHPOIOTIONB30BAHMS U OXPAHBI OKPYKAIOLIEH Cpelibl.
3amaun 00y4eHus:

® HAyYHUTH UCIIONB30BATh PA3INIHbBIC ECTECTBCHHOHAYYHBIE METOABI (HAOII0ICHUE, H3MEPEHHUE, IKCTICPUMEHT, MOACIHPOBAHNE) JUIS TIO3HAHUS OKPYKAIOIIETO MUPA;
® chopMHPOBATE YMEHHS PAa3IUYaTh (PAKTHI, THIIOTE3b], IPUINHEL, CIICICTBUS, TOKa3aTeIhCTBA, 3aKOHEI, TEOPHU;

® 00y4HTb aJIeKBaTHBIM CIIOCO0AM PEIIeHHS TEOPETUIECKUX U IKCIIEPUMEHTAIBHBIX 3a]1a4;

® 1pUOOPECTH OMBIT BBIIBIKCHUS THITOTE3 JJIs1 OOBSICHEHHS U3BECTHBIX ()aKTOB U IKCIIEPHUMEHTAILHOMN MPOBEPKH BBIIBUI'ACMBIX THIIOTES;

® OBJIaJIETh MOHOJIOTMUECKOHN U IUAJIOTMYECKON peyblo;

® pa3BHUTH CIIOCOOHOCTH OHUMAThH TOUKY 3PEHHUS COOECEHNKA U MMPU3HABATH IPABO HA HHOEC MHCHHE;

® HAYYUTH UCIIOJIB30BATh PA3TMYHBIX HCTOYHUKOB MHPOPMAITUH JJIsI pEIIICHUS TO3HABATEIBHBIX 1 KOMMYHHKATHUBHBIX 3a/1a4.

® OBJIQJIETh HaBBIKAMU KOHTPOJISI U OLIEHKHU CBOEH JESITeIbHOCTH, YMEHUEM NPEIBUIETh BO3MOXKHbBIE PE3YJIbTAThl CBOUX JACHCTBUM:

* chopmupoBaTh yMEHHE MPABUIIHBHON OPraHU3AIMH YI€OHOU JesTeIbHOCTH: TIOCTAHOBKH II€JH, INITAHUPOBAHUS, OMIPEIEICHHS ONTUMAILHOTO COOTHOIICHUS 1IEIHN U CPEJICTB.

JIM4YHOCTHBIMH pe3yJIbTaTaMu n3ydeHus: Kypca «Pusnka» B 11-M knmaccax siBisiercs: QopMUpOBaHKE CIEAYIOMNX YMEHUI:



1. CamocTosTensHO OMpENeNsATh M BBICKA3bIBATh OOIIHME JJIs BCEX JIFOJCH MpaBWiIa TIOBEIEHHUS NMPH OOIIEHWHW W COTPYIHUYECTBE (ITHMUECKHWE HOPMBI OOIICHUS U
COTPYIHUYECTBA).

2. B camMoCTOsITENbHO CO3MaHHbBIX CUTYAIUAX OOIIEHUS  COTPYIHMYECTBA, OMUPasICh Ha OOIINE ISl BCEX MPOCThIE MPABUIIA TIOBEICHHUS, JeTIaTh BHIOOD, KAKOM MOCTYMOK
COBEPIIUTD.

3. CpencTBoM AOCTHMKEHHS 3TUX PE3yJIbTAaTOB CIIY)KHUT y4eOHbI MaTepuan — yMEHHE ONPEeIsiTh CBOE OTHOLICHHE K MUDY.

MeTtanpeaMeTHBIMH pe3yJIbTaTaMu u3ydcHus kKypca «Dusuka» B 11-oM kiacce SBISIOTCA (OPMHUPOBAHUE CICTYIONINX YHUBEPCAIBHBIX YISOHBIX JCUCTBUIA.
Pezynamuenvie YY/I-

CamocTosITeIbHO (OPMYIIMPOBATH LIEIH YPOKa MOCIIe IPEeIBApUTEILHOTO 00CYKICHHUS.
Yuutbkcst 00Hapy)1BaTh U HOPMYIUPOBATH YUEOHYIO TIPOOIEMY.
CocTaBnsTh IJIaH peleHus IpooieMbl (3a1a4n).
Paboras o maHy, cBepsATh CBOU JEHCTBUS C LEIBIO H, IPU HEOOXOIMMOCTH, UCTIPABIIATE OIIUOKH CAaMOCTOSTEIIBHO.
CpenctBoM (GopMHUPOBAHUS ITHX ASHCTBUI CITY)KUT TEXHOJIOTHS IPOOIEMHOTO JUAJIOTa HA dTalle H3YYeHUs] HOBOTO MaTepHaa.
B mmarnore ¢ yuurteneM y4uThCS BBIPAOATHIBATh KPUTEPHH OLEHKH M OINPENEIIATH CTENCHb YCICITHOCTH BBINOJHEHMS CBOCH paboThl M paboOTHI BCEX, MCXOAS M3
UMEIOIUXCSl KPUTEPHEB.
7.  CpenctBoM (GopMHUPOBaHHUS ITHX ACHCTBUI CIIY)KUT TEXHOJIOTHS OLICHUBAHUS 00pa30BaTeNIbHBIX JOCTHKEHUH (Y4eOHBIX YCIIEXOB).

ouprwdE

Ilo3nasamensuvie YYJ/[:

OpHUEeHTHPOBATHCS B CBOCH CHCTEME 3HAHMI: CaMOCTOSTENLHO MPE/IoiaraTb, kakas HH(GOpMaLus Hy>KHa JJIsl pelieHus y4eOHO 3a71a4u B HECKOJIBKO LIaroB.
OT16uparh HEOOXOJUMBIE /I PElICHHs] YIeOHOM 3a/1a4l UCTOYHUKH UH(OPMALIUH.

JloObIBaTh HOBBIE 3HAHUS: M3BJIEKATh HHPOPMAIIMIO, IPEACTABICHHYIO B pa3HbIX GopMax (TeKCT, Tabnuia, cxema, WITFCTPaus 1 Ip.).

[TepepabaTbiBaTh MOMy4YEeHHYIO HHPOPMAIIMIO: CPABHUBATE M TPYIIIUPOBATH (DAKTHI U SIBJICHUS; ONPEIENISATh PUYNHBI SBJICHUH, COOBITHIA.

IlepepabaTbIBaTh MOJYUCHHYIO HHPOPMAIIKIO: IeaTh BBIBOIBI HA OCHOBE 00OOIICHUS 3HAHHA.

[Tpeobpa3zoBbiBaTh MHPOPMALIUIO U3 OJHOM (DOPMBI B IDYTYIO: COCTaBIISITh POCTOM IUIAH M CIIOXKHBIH [U1aH y4eOHO-HayYHOTo TEKCTa.

[IpeoOpazoBbIBaTh HHPOPMALHIO U3 OJHOI (HOPMBI B APYTYIO: MPEACTABIATH HH(POPMAIHIO B BUIE TEKCTa, TAOJIHUIIBI, CXEMBI.

CpeznctBoM (pOpMHUPOBAHHS 3TUX ACHCTBUH CITyKHUT y4€OHBIH MaTepHal.

N~ wWNE

Kommynukamueubte yyia:

=

JloHeCTH CBOIO MO3HIHUIO A0 APYTHX: 0(OPMIIATH CBOM MBICITH B YCTHOW U MMICBMEHHOM PeUYH C yIETOM CBOMX YUCOHBIX U )KHU3HEHHBIX PEUCBBIX CUTYAIIHH.
JloHecTH CBOIO MO3HIIMIO J0 IPYTUX: BEICKA3bIBATh CBOIO TOUKY 3PEHUS U MBITAThCA €€ 000CHOBATH, IPUBOJIS ApTYMEHTEI.
Crnymare ApYTHX, MBITATHCS IPUHAMATD APYTYIO TOYKY 3PEHHUS, OBITh TOTOBBIM U3MEHHUTH CBOKO TOUKY 3PEHUSL.
CpenctBoM (OPMHUPOBAHUS ITUX ACUCTBHH CITY)KUT TEXHOJIOTHS IPOOIEMHOT0 Auanora (rmo0yKIaroniuil ¥ MOABOISIINI TUaJIoT).
Uurath BCIyX U TIPO ce0s1 TEKCTHI YIEOHUKOB U MPU 3TOM: BECTH «IUAJIOT C aBTOPOM» (MPOTHO3UPOBATH OyAyIliee YTEHHE; CTAaBUTh BOIIPOCHI K TEKCTY U UCKATh OTBETHI;
MIPOBEPSATH ce0s1); OTAENATh HOBOE OT U3BECTHOTO; BBIICTSATH TJIABHOE; COCTABIIATH TUIAH.
6. CpenctBoM (OPMHUPOBAHUS ITUX ACUCTBHH CITY)KUT TEXHOJIOTHUS POTYKTUBHOTO YTCHUSI.
7.  JloroBapuBaThCs C JTIOABMH: BBIIIOJHSS Pa3IMYHbIE POJIU B TPYIINE, COTPYAHHMYATH B COBMECTHOM PEIICHUN TIPOOJIeMBbI (3a1a4H).
8.  YuuThCS YBOXUTETHHO OTHOCUTHCS K MO3HIIMHU IPYTOTO, IIBITATHCS JOTOBAPUBATHCS.
9. CpencTBoM (pOPMHUPOBAHUS ITUX ACUCTBUHA CITYKUT paOd0Ta B MAIIBIX TPYIIIaX.
OOmHUMH MPeIMEeTHBIMH Pe3yJIbTATAMH H3YYCHHUS (PH3UKH B OCHOBHOI IITKOJIE SIBIISIOTCS:
3HAHUSI O MPHUPOJIC BAKHEHITNX (PH3UUECKUX SBICHUH OKPYKAIOIIETO MUPA U IIOHUMAaHUE CMBICITa (PU3NYECKUX 3aKOHOB, PACKPHIBAIOIINX CBS3b U3y4CHHBIX SBICHU;
YMEHUS TOJh30BATHCS METOJaMHU HAyYHOT'O WCCICIOBAHHS SBICHHUI MPHUPOJBI, IPOBOANTH HAOIFOICHUS, TAHUPOBATh W BHIIOJIHATH IKCIIEPHUMEHTHI, 00pabaThIBaTh Pe3yJIbTAThI
U3MEPEHUH, MPEICTaBIATh PE3YJIbTAaThl U3MEPEHUIH C MOMOINBI0 Tabmui, rpadukoB U (opMysd, OOHAPYKHBATh 3aBHCUMOCTH MEXKIY (DH3MYCCKHNMH BEIHMYHMHAMH, OOBICHATH
MOJIy4YEHHBIE PE3YJIbTATHI U AeNIaTh BBIBOJbI, OLIEHUBATH I'PAHULBI TOTPEIIHOCTEN PE3yIbTaTOB U3MEPEHUM;
YMEHUS IPUMCHATH TEOPETHYCCKUE 3HAHUS 10 (PH3HKE HA MPAKTHKE, peliaTh GU3NICCKUE 331a9H Ha MPUMEHEHHE TOTYICHHBIX 3HAHUH;
YMEHUS ¥ HABBIKH MIPUMEHSTH MMOyYCHHBIC 3HAHUS ISl OOBSCHEHUS MPUHIUIIOB JACHCTBHUS BaXXHEUIIIMX TEXHUYCCKHX YCTPOWCTB, PEIICHHUS MPAKTUICCKHUX 3a]1a4 MOBCEIHEBHOM
JKU3HH, 00ecTIedeHrs] 0€30IIaCHOCTH CBOCH JKU3HU, PAlIMOHATIBHOTO MPUPOIONOIB30BAHUS M OXPAHBI OKPYKAIOIICH CPEIbl;
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5. ¢opmupoBanue yoexaeHN B 3aKOHOMEPHOI! CBSI3U ¥ TIO3HABAEMOCTH SIBICHUH IPUPOIBL, B 00bEKTUBHOCTH HAYYHOTO 3HAHMUS, B BRICOKOH IIEHHOCTH HAYKHU B Pa3BUTHH MaTepHATEHON
Y JyXOBHOHM KYJIbTYPHI JIIOJIEH;

6. pa3BUTHE TEOPETHYECKOTO MBIIUICHHUS Ha OCHOBE (DOPMHUpPOBAHHS YMEHHU YCTAHABIHMBATH (aKTHI, Pa3lNdaTh MPUYHHBI M CIEACTBHUS, CTPOUTh MOJETH M BBIABUTATh THIIOTE3EI,
OTBICKHBATH M (DOPMYITHUPOBATH JOKA3aTEIECTBA BEIIBUHYTHIX THIIOTE3, BEIBOJUTH U3 IKCIIEPUMEHTAIBHBIX (DAKTOB M TEOPETUIECKUX MoJIeNell pu3ndecKkue 3aKOHEI;

7. KOMMYHHUKATHBHBIC YMEHHS JOKIAIbIBATH O PE3yIbTATaX CBOETO HMCCIEIOBAHUS, YIaCTBOBATh B AWCKYCCHH, KPATKO W TOYHO OTBEYATh HAa BOIPOCHI, HCIOIH30BATH CIIPABOYHYIO
JUTEPATyPy U IpyTHe NCTOYHUKH HHPOPMAIIHH.

Oomas xapakrepucTuka yue0Horo npouecca ((popMbl 4 TEXHOJIOTHM 00yUYeHHsl, BU/Ibl YPOKOB)

®dopmoit opraHu3ay yueOHOTo Tporecca sBiseTcs ypok. Haubornee pacmpocTpaHeHHOI TexHOJIOTHEH 00y4eHus (pu3rKe, OCHOBaHHON Ha KJIACCHO- YPOUYHOW OpraHU3aIuu
y4e0HOTO TIporiecca, sBisteTcs quddepeHnrpoBaHHOE 00yICHHE.

B nponecce 06pa3oBaTenbHOM NESTENPHOCTH HCIONB3YIOTCS PA3INYHBIC TT€arOTHUECKIE TEXHOJIOTHH:

1.  Texnonorus npoekTHOli KeATENLHOCTH OPHEHTHPOBAHA HA CAMOCTOSTE/IBHYIO ACATEIBHOCTh 00YYAIONMXCS (MHIMBULYAIBHYIO, IAPHYIO, TPYIIOBYIO), KOTOPYIO OHM
BBITIOJTHAIOT B OTBEJICHHOE IS 3TOW paboThl BpeMst (OT HECKOJIIBKUX YPOKOB /10 HECKOJIBKUX HEAETb MM MECALEB). TeMaTHKa MPOEKTOB ONPENENACTCS MPAKTHIECKON 3HAUNMOCTBIO
BOIIPOCA, €T0 aKTYaIbHOCTBIO, & TAK)KE BO3MOXKHOCTBIO €T0 PEIICHHS P MPUBJICYCHUN 3HAHUH 00YJaIOIINXCS U3 PA3HBIX U3yYaeMbIX B THMHA3U U IIPEIMETOB.

2. TeXHOJOTHS JMYHOCTHO-OPHEHTHPOBAHHOTO OOYYEHHsI OCHOBHIBACTCS HA YYCTE WHIMBULYAIbHBIX OCOOGCHHOCTEH OOYHYAIOMXCA, IZI¢ BO IIABE YIIA CTABHTCS
CaMOOBITHOCTb PEOEHKA, €0 CaMOLICHHOCTb, T. €. Pa3BUTHE IMYHOCTHBIX OCOOEHHOCTEH 00ydaromerocs, paCKpheITHEe €ro IPUPOAHOro noTeHnuana. llensio f1aHHOTO 00yUeHUS ABIACTCS
CO3/1aHHE TICUXO0JIOTO -TIeJarOTH4YeCKUX YCIOBUH, TO3BOJISIONIUX B €AMHOM KJIACCHOM KOJIJIEKTHBE pab0TaTh C OpUEHTAlMeH He Ha «YCPEAHEHHOI0» YUEHHKA, a C KaK/IBIM B OTAEIHHOCTH.
[Ipeobnafaromum METOAOM 00y4YeHUS ABISETCSA ITIOUCKOBO-HCCIE0BATEILCKUI, TI03HABATEIbHBIH Yepe3 CaMOCTOSATENILHYIO ASSATEILHOCTD.

3. CoBpemennbie MH(OPMAUMOHHBIE TeXHOJOrMM (paloTa C MHTEPAKTHBHOH JIOCKOH, MHTEPHET-PECYpPCAMH, SICKTPOHHBIMH IPHIOKCHHUAMH, MyIbTHMEIHAHBIME
MaTepHajaMH).

4. Herpaxmumonnnie GopMbI OPraHU3ALMH YPOKOB (YPOK-KOH(EPEHIHS, yPOK B3aHMOOGYUCHHSI, yPOK-KOHKYPC, YPOK- SKCKYPCHS 1 Ip.).

Oo0mas xapakTepucTuKa y4e0HOro npeamera
[IkonpHBINH Kypc (U3NKH — CHCTEMOOOPA3yIOIINI ISl €CTECTBEHHO-HAYYHbBIX yYYeOHBIX IPEIMETOB, MOCKOJIbKY (M3MUYECKHE 3aKOHBI JISKAT B OCHOBE COJEP)KaHHS KypCOB XHMMH,
6uonoruu, reorpadun U actpoHoMun. Pusuka BMecTe ¢ APYruMU npeaMeramu (Kype «OKpyKaroIii MUp» HaYalIbHOM MIKOJIBI, pu3ndeckas reorpadusi, XUMHsL, ONOJIOTHS) COCTABIISIET
HETIPEPHIBHBIN IIKOJIBHBIA KypC €CTECTBO3HAHMUS.
®uznka BOOpYKaeT HIKOJIBHUKOB HAYYHBIM METOJOM IO3HAHMS, MO3BOJISIONIMM II0JTydaTh OOBEKTHBHBIC 3HAHUS 00 okpyxkatomeMm mupe. B 10 ¢usnko-maremarnueckom kiacce
HAYMHACTCS YIIIyOJICHHOE W3YyYeHHE OCHOBHBIX (DPM3MYECKHX 3aKOHOB, JabopaTopHbIe pabOTHl CTAHOBATCS OOJ€e CIOKHBIMM, HIKOJBHUKHM Y4YaTcs IUIAHUPOBAaTh SKCIEPHMEHT
CaMOCTOSATEIIBHO.

OO0mas xapaKkTepucTHKA y4e0HOro npomuecca
Jng n3yueHns Kypca IpUMEHSETCs KIIAaCCHO-YPOYHAs CHCTEMa C UCIIOJIb30BaHHEM PA3IHUHBIX TEXHOJIOTHH, GhopM, MeTo10B 00yueHHs. ICIONB3yIOTCs CeIyIonie THIIB YPOKOB:
KOMOWHHPOBAHHBIN, M3y4eHHs HOBOTO MaTepuana (JIeKuus, Oecena, BBINOIHEHHE MPAKTUYECKUX PabOT), COBEPIICHCTBOBAHMS 3HAHMH W yMEHHUIl (pelleHue 3ajad, BBINOJIHCHHE
CaMOCTOSATENBHBIX padoT, 1a00PaTOPHBIX PabOT), KOHTPOJIS M KOPPEKIMHK 3HaHUH (YCTHBIN OIpOC, MUCEMEHHBIN OPOC, 3a4€T), 0000IIeHNs M CHCTeMaTH3aluK 3HaHni. K nmucbMeHHbIM
(hopmMaM KOHTPOJISI OTHOCSTCS: (PU3MUECKHE TUKTAHTBI, CAMOCTOSITENIbHBIE U KOHTPOJIbHEIE paboThl, TecThl. OCHOBHBIE BU/IBI IIPOBEPKY 3HAHUH — TeKyIas ¥ uTorosas. Tekyias mpoBepka
MPOBOJINTCSI CHCTEMATHYECKH U3 YpOKa B YPOK, @ HTOTOBasi — 110 3aBEPLICHHH TEMBI (pa3jielnia), IKOIBHOTO Kypca.
Ha ypokax MCHONB3YIOTCSI BJIEMEHTHI JIMYHOCTHO-OPUEHTHPOBAHHOTO OOyUYeHHMs, 0OydeHHsI C IIPUMEHEHHEM OIIOPHBIX CXEeM, TEXHOJOTMH YpOBHEBOH auddepeHnnanuy ooydeHus,
TEXHOJIOTHH CO3/IaHMsl y4eOHBIX CUTyanuii, ”HPOPMAIMOHHBIX 1 KOMMYHHKAIIMOHHBIX TEXHOJIOTHH 00y4yeHus. {11 nHPOPMAIMOHHO-KOMITBIOTEPHOH MOJIEPKKH Y4eOHOTO Ipoliecca
npejrnonaraercs ucnoiab3zopanue HMHtepHeT-pecypcoB komutekuuu [JOP.



O0ocHoBaHHe BbIOOPA Y4eOHO-MeTOAHYECKOI0 KOMILJIEKTA
Ilpu peanu3anuu pabodei MporpaMMbl HUCIONIB3YyeTCsS ydeOHO-MeToandYeckuii KoMmiekT KacesHoBa B.A. 2022 rox usmarensctBo «JIpoday, Bxomsmuii B DeaepanbHblil IEpeUCHb
y49e0HHKOB, YTBEPXKACHHBI MuHHCTEpCTBOM 00pa3oBaHms u Hayku P®. KoMmImekT comepXuT Bech HEOOXOAMMBIM TEOPETHUECCKUIA MaTepHal s U3ydeHns Kypca ¢usuka B 10-11
kinaccax. OTnngaeTcst MpOCTOTON U JOCTYITHOCTBIO M3JI0KEeHNs MaTepuaina. Kaxas rimaBa u pa3zen Kypca IOCBSIIEHB! OAHON (yHAaMeHTanbHOI Teme. [IpeqycmMaTpuBaeTcst BBIOIHEHNE
YIPKHEHUH, KOTOPbIE MOMOTAIOT HE TOJBKO 3aKPENUTh NPOWACHHBIM TEOPETHYECKUI MaTepualn, HO M HAay4WTHCS NPUMEHATh NpaBWiIa M 3aKOHBl (DU3MKM HA TIPaKTHKE.

MecTo Kypca B yueOHOM I1aHe
Yueonsiit mian MAOY «JIuneit «Crynenn» Ha usydenue Gusuxu B 11 ¢pu3uko-MaTeMaTHIECKOM KJIacce OTBOIUT S5 yueOHBIX Yaca B Hepeno. Beero 170 vacos, B ToM uncie 28 -
J1a00paTOpHBIX PaboT, 8 - KOHTPOJIBHEIX paboT).

Ne memut Ha3zeanue memut Konauuecmeo uacos
Bcezo JLP. K.P.
l. DIeKTPOAUHAMHKA 56
1.IToCTOSIHHBIN IEKTPUICCKUN TOK 20 2 1
2. Mar=uTHOE 1oJe 14 1
3. DJIeKTPOMAarHeTH3M 12 1 1
4. DJIeKTpUYECKHE IIEMU IEPEMEHHOT0 TOKa 10 1
1. JIeKTPOMATHUTHOE H3JTyYeHHne 48 4 4
1. M3nyyeHue u npueM 2JIeKTPOMArHUTHBIX BOJIH paano- u CBY-nuama3ona 8 1
2. I'eoMeTpryecKkas ONTHKA 18 1 1
3. BonHOBast onTrka 10 2 1
4. KBaHTOBas TeOpHS IIEKTPOMArHUTHOTO U3IYYCHHUS BEIIECTBA 12 1 1
1. Du3nKa BHICOKUX JHEPIrHii ¥ 3J1eMeHTHI ACTPOPU3NKH 21 1 1
1. ®dwu3nKa aTOMHOTO sipa 13 1
2. DeMeHTapHbIE YaCTHIIBI 8
3. Oo0pazoBanue u crpoeHue BeeneHHoM 10
V. O6o6maromee nopropenue (Perenne 3amanuii EI'D) 32 2
Bsenenue 1
Mexanuka 10
MornekyisipHas Gpu3MKa 6
DIeKTpOIUHAMUKA 8
DIEKTPOMArHUTHOE H3ITy4YCHHUE 5
®wu3nKa BEICOKUX YHEPTHUH U AIIEMEHTHI aCTPOPH3UKH 2
Hroro: 170 28 8




Paznen |l. Conep:xkanue yueGHOr0 npeaMmera.
Aaexrpogunamuka (56 u)

Ilocmoannwii anexkmpuueckuii mok (20u)

Onektpuueckuii Tok. Cuia Toka. Mctounuk Toka. McToOuHMK TOKa B ayekTpuueckod menu. 3akoH OMa Juis OJAHOPOJHOIO MpOBOAHMKA (ydacTka uenu). CompoTUBIEHUE
MPOBOAHMKA. 3aBUCUMOCTb YJIIBHOTO COMPOTUBIIEHUS OT TeMrepaTypbl. CBepXnpoBoauMocTb. CoeTUHEHHs MPOBOIHUKOB. PacyeT compoTUBICHUS deKTprudeckux nenei. 3akon Oma
JUTSL 3aMKHYTOM 11enu. PacueT cuibl TOKa U HAMPSHKEHUS B AIEKTPUUYECKUX LensaX. M3MepeHue CUilbl TOKa U HalpsbKeHUs. TerioBoe AeicTBHE 2IEKTPUUECKOro Toka. 3akoH Jxoyns—
Jlenna. [lepenada MOIITHOCTH JIEKTPUIECKOTO TOKA OT HCTOYHHKA K TIOTPEOUTEN0. DIEKTPHUUECKUI TOK B PACTBOPAX M pacIuiaBaxX dJIEKTPOJIUTOB.

DponmanvHble 1a00pamopuvle paGomaol
1. HccrnenoBaHme CMEIIAHHOTO COSAUHEHHS IPOBOTHUKOB.

2. MWzydenwme 3axkona OMa IS TIOJTHOM IIETTH.

Maznummnoe none (14 u)

MarsutHOE B3anMoAeHCTBHe. MarHUTHOE TMOJIe SJIEKTPUIECKOTo ToKa. JIMHUU MarHUTHOTO ToJis. [leiicTBHe MaTHUTHOTO TOJIs HA IPOBOIHUK ¢ TokoM. Cra AMriepa. Pamka ¢
TOKOM B OJIHOPOJHOM MarHHUTHOM ToJje. J[eficTBre MarHUTHOTO TOJS Ha JBMKYyIIUECs 3apspkeHHbIe YacTuipl. Cuna Jlopena. Macc-criektporpad u nukiaotpoH. IIpocTpaHCTBEHHBIC
TPACKTOPUU 3apSHKEHHBIX YACTHI[ B MAarHUTHOM ToJie. MarHUTHBIE JIOBYIIKH, pagdalliOHHBIe Tosica 3emiu. B3aumoneldcTBUE SJEKTPUUECKUX TOKOB. MarHUTHBIM MOTOK. DHEPTuUs
MarHMTHOTO TOJIS TOKa. MarHuTHoe 1oJie B BeniecTBe. GeppoMarHeTHsM.

Inexkmpomacnemusm (12u)

O/1C B npoBOAHUKE, JBIXKYIIEMCS B MarHUTHOM IT0JIe. DJIeKTpOMarHuTHas HHAYKIsA. Crnoco0sl HHAynupoBaHus Toka. Oneltel ['enpu. Mcnonb3oBaHue 3ME€KTPOMAarHUTHOM
MHAYKIMH. | eHepupoBaHue IepeMEHHOT0 IeKTpUIecKoro Toka. Ilepenaya a1eKTposHeprun Ha pacCcTOsSHUE.

Dponmanvnan 1abopamophnan paboma
3. U3ydeHue sBIICHUS IEKTPOMArHUTHON HHAYKIIUH.

dnexmpuueckue yenu nepemennozo moxa (10 u)

BektopHBIe muarpaMMbl ISl OTIMCAHWS TIEPEMEHHBIX TOKOB W HampspKeHHH. Pesnctop B memm mepemenHoro Toka. KoHmeHcaTtop B Ienmu mepeMeHHOro Toka. Karymrka
WHIYKTHBHOCTH B [IEIH IIEPEMEHHOTO TOKa. CBOOOTHBIC TapMOHUYECKHE SJIEKTPOMAarHUTHBIC KoJeOaHus B KoJeOaTeTbHOM KOHTYpe. KonebaTenpHbII KOHTYD B LIS MEPEMEHHOTO TOKA.
[IprMecHBIH TONYTIPOBOAHUK — COCTaBHAS YaCTh 3JeMEHTOB cxeM. [lomynpoBotHUKOBEIH n1uoj. TpaH3ucTOp.

DJeKTpOMarHUTHOe u3iiyueHue (48 u)

H3nyuenue u npuem 31eKmpoMazHUMHBLX 601H paouo- u CBY-ouanazona (8 u)

DNeKTpOMarHUTHBIE BOJHBI. PacnpocTpaHeHHe 3JIeKTPOMarHUTHRIX BOJH. DHEpPrus, NepeHOCHMas AJIEKTPOMArHUTHBIMU BOJHAMU. JlaBlieHHE W MMITYJIbC MEKTPOMAarHUTHBIX
BOJH. CIIEKTp 3JIEKTPOMAarHuTHhIX BOJIH. Pasno- 1 CBU-BonHbI B cpencTBax cBsi3u. PaguoTenedonHas cBs3b, pagroBelIaHie

T'eomempuueckan onmuka (18 u)

[puamun [Mroitrenca. Otpaxkenue BonH. [Ipemomnerne BomH. ducmepens cBera. IlocTpoeHne H300pakeHUH U Xo#a Tyded mpu npenomiieHun cBeta. JInaser* Cobuparomime
nuH3bL. M300paxenue npenmera B cobupatomieit simuze. @opmyna ToHkol codupatomiei muH3bl. PaccenBaromue auH3bL M300paxenue npenmera B paccenBaronieil auH3e. PokycHoe
paccTosHHE M ONITHYECKas CUJIa CUCTEMBI U3 JIBYX JIMH3. UelloBeUecKuii Ii1a3 Kak onTudeckas cucrema. Onrudeckue MpuOOphl, YBEIMUNBAIOLINE YOIl 3pSHUSI.

Dponmanvhuas n1adopamopnan paboma
4. H3mepeHwue rnokaszarelis IPeIOMIICHHS CTEKIIA.

Bonnosas onmuka (10 u)

Wntepdepentms BosH. B3anMHoe ycuseHne u ociabiaeHne BOJTH B IPOCTPAHCTBE.

Wntepdepentms ceeta. Andpaxums ceeta. ndpaknnonnas penerka.

®@poumansnsie n1adopamopHsle pabomovl
5. HaGmonenne naTepdepeHnnn u AU(PaKIiuy CBETA.



6. V3MmepeHwue MIHHBI CBETOBOM BOJIHBI C TIOMOIIBIO TU(GPAKIIMOHHON PEIICTKH.

Keanmoean meopusa 3neKkmpomazHummnozo uziyienus eewjecmea (12 u)

TemnoBoe mnyuenne. DotodPdext. KopmyckymsapHo-BoTHOBOH nyann3M. BoiaHoBbIe cBolicTBa 9actull. CTpoeHne atoma. Teopus aroma Bomopoaa. [lornomieHue u u3mydeHme
cBera aToMoM. Jlazepsl. DIeKTPUIECKUI TOK B Ta3aX U BaKyyMe.

Dponmanvnan 1abopamophnan paboma
7. HalmoneHne CIUIONTHOTO U JIMHEHYATOr0 CIIEKTPOB UCITYCKAHUSL.

Du3MKa BHICOKHUX YHEPIHiil H 3j1eMeHThI acTpodusuxu (21 u)

@uszuka amomnozo aopa (13 u)

CocTaB ¥ pazMep aTOMHOTO siipa. DHEprusi CBs3U HYKJIOHOB B snpe. EcTecTBeHHas! paJuoaKTUBHOCTh. 3aKOH PaJMOaKTUBHOTO pacmnaa. McKkyccTBeHHAs! paiuOaKTUBHOCTb.
Hcnonb3oBanue sHepruu neneHus aaep. AnepHas suepretuka. TepMosiaepHblil cunTes. SnepHoe opyxue. bruonoruueckoe aeiicTBre pafnoaKTUBHBIX U3ITYUSHHM.

Onemenmapnuvie yacmuyot (8u)

Knaccudukarus 3eMeHTapHBIX 9acTull. JIenToHb! Kak (yHIaMEeHTaIbHBIC YaCTHIIbL.

Knaccudukarus u cTpykrypa aipoHoB. B3anmoseiicTBre KBapKOB.

Dponmanvnan 1abopamopnasn paboma
8. MNzydeHwue B3aMMOJEHCTBHUSA YaCTHI M SIJICPHBIX peakiui (1Mo ¢pororpadusim).

Ooépaszosanue u cmpoenue Beenennoii (10 u)

Pacummpsiromasics Beenennas. «KpacHoe cMenieHre» B ClIeKTpax rajakTuk. 3akoH Xao6una. Bo3pact u npoctpancTBeHHbIe MaciuTabbl Beenennoii. bonbmioit B3peIB. PennkroBoe
n3nyuyenue. KocMmonorudeckast MoJiesb: OCHOBHBIE IEpUO/IbI dBooNK Beenennoii. Kpurnueckas mnotHocTh BeniecTBa. OOpa3oBaHUe TaNAaKTHK. JTarlbl SBOJIONNH 3B€3/1, HCTOUHHKH
ux sHepruu. CoBpeMeHHBIE TIPEICTABICHHUS O IPOUCXOXKICHUU U 3BOIIOIMK COTHEUHON CHCTEMBI.

O6oo0maromee noropenue (32 1)
Beeoenue (1 u)
Du3uka 6 NO3HAHUU eUieCEa, Noas, npocmpancmea u epemenu. Mexanuxa (10 u)
Kunematnka paBHOMEPHOTO IBUKCHUS MaTEPHUATBHON TOUKH.
Kunematnka mepruoJiudecKoro ABKCHUS MaTepHaIbHON TOUKH.
Junamuka MatepuanbHON TOUKH.
3aKOHBI COXPaHCHHUS.
JlnHaMuKa IEpUOINIECKOTO JIBUKEHHUSI.
. PenstuBucTCKas MexaHuKa.
Monexynapuasa ¢usuxa (6 u)
MounekysipHasi CTpyKTypa BellecTBa.
MoutekyIsIpHO-KUHETHYECKast TEOpHs UAeaTbHOTO Ta3a.
TepmoauHamuKa.
Kunkocts u nap.
Teepaoe Teno.
. Mexanuueckue U 3ByKOBbIE BOJIHBI.
dnexmpoounamuxa (8 u)
. CHJIBI 3JIEKTPOMArHUTHOTO B3aUMOICUCTBHUSI HEMOJIBUKHBIX 3aPsI/I0B.
DHeprus IEKTPOMArHUTHOTO B3aUMOJICHCTBUS HETIOJBUKHBIX 3apSJIOB.
3akon OMma.
. TemoBoe nelicTBre TOKA.
CHIIbI B MArHUTHOM TIOJIE.
DHeprus MarHUTHOTO TIOJIS.

ocupLOMDRFOIOR~LONE
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7. DNEeKTpOMarHeTH3M.

8 . DIeKTpUYecKre eI IIePeMEHHOT0 TOKa.

Inekmpomazuumnoe uznyuenue (5 u)

1. MziydeHue U mpueM 3JIeKTPOMAarHUTHBIX BOTH paano- 1 CBU-auama3oHa.
2. OtpaxxeHHE U TIPETIOMIICHUE CBETA.

3. Onruueckue npuOOPEL.

4. BonHOBas ONTHKA.

5. KBaHTOBast TEOpHS DJIEKTPOMArHUTHOTO U3JTYYSHHS U BEIIECTBA.
Du3uka 8bICOKUX IHEP2UIL U INNeMeHmbl acmpou3uru (2 u)

1. ®wusuka aTOMHOTO siipa. DJICMEHTAPHBIC YACTHIIBL.

2. Obpa3oBaHue u cTpoeHne BeeneHHOM.

Tpe6oBaHus K YPOBHIO MOATOTOBKHU 00y4YaI0IHXCSH

B pesynomame usyuenus puzuku na npoguinbHom yposHe YUeHUK 00J1HCEH
3HATH/TIOHUMAThH

e cmbicn nouamuii: HU3NUECKOE SIBIICHHE, (QHU3MUYCCKas BEIMYHHA, MOJENb, THUIOTE3a, MPHUHIIUI, MOCTYJaT, TEOPHs, MPOCTPAHCTBO, BPEMs, MHEPIHATbHAS CHCTEMa OTCYETa,
MaTe€puajibHasd TOYKa, BEUIECTBO, BSaHMOﬂeﬁCTBHe, I/I}leaﬂbHLIﬁ ras, p€30oHaHC, 3JICKTPOMAariHuTHLIC KOJ'Ie6aHI/I§I, QJICKTPOMArHuTHOE I10JIC, JICKTPOMAarHuTHas BOJIHA, aTOM, KBaHT,
(hoToH, aTOMHOE SIIPO, TeEKT MACCHI, SHEPTHS CBA3H, PAAMOAKTHBHOCTh, HOHH3UPYIOIICEe U3yUCHHE, IJIAHETa, 3BE3/1a, TaJlakTHKa, BeeneHHas,

®  cmblca pusuuecKux eenuyUuH: TIEpeMeIeHUE, CKOPOCTh, YCKOPSHHE, Macca, CUIla, IaBJICHHUE, UMITYJIbC, paboTa, MOIITHOCTh, MEXaHUYECKask SHEPTHsI, MOMEHT CHIIBI, IEPUOI, YACTOTA,
aMIUIUTya KOHe6aHHfI, JUIMHa BOJIHBI, BHYTPCHHAA OHEPrus, CpCaAHAsd KMHCTHYCCKAasd 3HEPrud 4acTUll BEIICCTBA, a6COJ'IIOTHaH TeMIIEpaTypa, KOJIUYICCTBO TCIJIOThI, YACIbHAsA
TEIUIOEMKOCTbh, yJeNibHAs TEIUIOTa MapooOpa30oBaHUs, YICJIbHAas TCIUIOTA IUIABJICHUS, YACIbHAs TEIJIOTa CrOPAaHHUs, JCMEHTAPHBINA 3JCKTPUUCCKUN 3apsij, HAIPSKEHHOCTh
ANEKTPUYECKOTO TOJISA, PAa3HOCTh MOTCHIMAIOB, AJIEKTPOSMKOCTh, HEPTHUS AIIEKTPUUCCKOTO IOJIS, CHJIA AJIEKTPHUYECKOTO TOKA, DIEKTPUYIECKOE HAIPSDKEHHE, SJICKTPHUSCKOe
COTIPOTHBIICHHE, AIEKTPOIBIKYIIAS CUIIAa, MATHUTHBINA IIOTOK, HHAYKIIUS MarHUTHOTO TOJSI, WHIYKTHBHOCTB, YHEPTHS MAarHUTHOTO ITOJIS, IOKAa3aTellb MPEJIOMIICHHUS, OTITHIECKas
CHJIA JINH3BL

® cmbicn (puzuueckux 3aKOH08, NpunHuunoé u nocmynamoé ((GopMyIHPOBKA, TPaHUIBI NPUMEHUMOCTH): 3aKOHBI IHHAMHUKHA HPBIOTOHA, TPUHIUIBI CYHEPIO3UIUN H
OTHOCHTEIILHOCTH, 3aK0H Ilackais, 3akoH ApxuMmena, 3aKoH ['yka, 3aKOH BCEMHPHOTO TATOTCHHS, 3aKOHBI COXPAHCHHS HEPTUH, UMITYJIECA U SJICKTPUIESCKOTO 3apsia, OCHOBHOE
ypaBHCHHE KMHETHYECKOW TCOPUH ra30B, YPABHEHUE COCTOSHIUS HICALHOIO ra3a, 3aKOHbI TEPMOAMHAMHKH, 3aKkoH KyioHa, 3akon Oma [Ist oJIHOM 11emu, 3akoH Jkoyiist-Jlenia,
3aKOH 3J'IeKTpOMaFHI/ITHOI71 WHAYKIOWHU, 3aKOHBI OTPAXKCHUA U IPECIIOMJICHUA CBETA, MOCTYJIATHI CHeHHaHLHOﬁ TCOPUU OTHOCHUTCIILHOCTHU, 3aKOH CBA3M MACChbl U DHEPIUH, 3aKOHbBI
dboroaddexra, mocrynatel Bopa, 3aK0H pajnOaKTUBHOTO PaCIaaa;

®  GKIAO POCCUNICKUX U 3aPYOeIHCHBIX YUEeHbIX, OKA3aBIINX HAHOOJIbIIICE BIUSHUC HA Pa3BUTHE (PU3UKHY,

yMeTh

®  OnucwLIeamb U 0OBACHANMD PE3YTbMamvl HAOII00EHUN U IKCHEPUMEHM08: HE3aBUCUMOCTb YCKOPEHHUS CBOOOHOTO MaJICHUs OT MacChl MaJIAloIero Teja; HarpeBaHue ra3a IpH ero
OBICTPOM CIKATHH M OXJIAXKICHHE TIPH OBICTPOM PACIIMPECHUH; TOBBIIIICHUE JaBICHHUS Ta3a IIPH €r0 HarPEeBaHUHU B 3aKPBITOM COCY/IEe; OPOYHOBCKOE IBIKCHHUE; AICKTPHU3ALNS TE IPH
UX KOHTAaKTe; B3aUMOJICHCTBHE MMPOBOIHIKOB C TOKOM; JCHCTBHE MAarHUTHOTO TIOJISI HA TIPOBOJHHUK C TOKOM; 3aBHCUMOCTH COIIPOTHBIICHHS TOIXYIPOBOIHUKOB OT TEMIIEPaTypHI U
OCBEIICHUS; DIICKTPOMAarHUTHAS WHIYKIHS, PAcIpPOCTPAHCHUE JJICKTPOMATHUTHBIX BOJH, TUCIEpCHs, MHTeppepeHnrs U Audpakiys CBETa; M3JIyYCHHE U TOTJIONICHHE CBETa
aToMaMH, JIMHeWdaThie CIeKTPhL; (HOTO3P(EKT; pagoaKTHBHOCTD;

®  npueOOUmMb NPUMEPBI ONBIMOG, UNLTIOCHPUPYIOUIUX, Y O: HAOITIOACHUS U SKCIICPUMEHT CIIy>KAaT OCHOBOW JIJIS BBIIBHYKCHUS THITOTE3 U OCTPOCHUS HAYYHBIX TCOPHI; SKCIICPUMEHT
IMMO3BOJIACT MPOBEPUTH UCTUHHOCTH TCOPETUYCCKHUX BBIBOIOB, (bmnqecxaﬂ TEOPUA Ta€T BO3MOXKXHOCTH O6’BHCH${TB ABJICHUA TPHUPOJbI U HAYYHBIC (l)aKTBI; (1)H3H‘ICCKa${ TCOPUA
IMMO3BOJIACT NPEACKA3BIBATH €IIC HEU3BECTHBIC SABJICHUA U UX OCO6CHHOCTI/I; mpu O6T)HCHCHI/II/I TIPUPOAHBIX SIBIICHUH HCIIOJB3YIOTCH (1)I/I3I/I‘JCCKI/IG MOACIIN, OJHUH U TOT XK€ HpPIpO)IHBIﬁ
OG'LGKT WJIA ABJICHUEC MOYXHO UCCJIICAI0BATH HA OCHOBE MCIIOJIb30BaAHUA pa3HbBIX MO}IeJ’IefI; 3aKOHBbI q)I/I?;I/IKI/I )5 (bI/ISI/I‘IeCKI/Ie TCOPUHN UMECIOT CBOM OIIPEACIICHHBIC I'PAHUIBI MTPUMEHUMOCTH;

®  onucwieams yHoameHmMa1bHblE ONBINBL, OKA3A8UIUE CYULEeCHEEHHOE 8TIUAHUE HA PA3GUmMUE PU3UKU;

®  npuMeHAmMb NOJIyUeHHbIE 3HAHUA 01 PeuleHus uzuyecKux 3adau;

e onpedensimp: Xapakrep GU3UUECKOrO MpoIecca 1o rpaduky, Tabnuiie, Gopmysie; MPOAYKTHI SASPHBIX PEaKIHil Ha OCHOBE 3aKOHOB COXPAHEHHSI JICKTPUIECKOT0 3apsia i MaCCOBOTO



qHCa;

®  u3zmMepamp: CKOPOCTh, YCKOPEHHE CBOOOIHOTO MAAEHHS; MAacCy Tela, INIOTHOCTh BELIECTBA, CHUITy, pabOTy, MOIIHOCTh, SHEPTHIO, KO3(D(UIIMEHT TPEHNUS CKOIBKEHHUS, BIAXKHOCTD
BO3/lyXd, yIACIbHYIO TEIUIOEMKOCTh BEIIECTBA, yJCIbHYIO TEIUIOTY IUIABICHHS JIbAA, 3JEKTpHUEecKoe comporusieHue, DJIC n BHyTpEeHHEE CONPOTHBICHHE HCTOYHHKA TOKA,
MOKAa3aTeN b IPEIIOMIICHHS BEIECTBA, ONTHYECKYIO CHITy JIMH3BI, AJMHY CBETOBOM BOIHBI; MPEACTABILITH PE3yIbTaThl H3MEPEHHUI C YIETOM HX TOTPEIIHOCTEH;

®  npUEOOUMb RNPUMEPBI NPAKMUYUECKO20 NPUMEHEHUA (U3UYecKuX 3HAHUI: 3aKOHOB MEXAHUKH, TEPMOAWHAMUKH M JJICKTPOAWHAMHUKH B SHEPIETHKE; Pa3iIWYHBIX BHIOB
9JIEKTPOMArHUTHBIX U3ITyYEHUH ISl pa3BUTHUSI PaJHoO- U TEIEKOMMYHUKAINIT; KBAHTOBOM (DU3MKH B CO3JIaHUM SAEPHON IHEPTE€THKH, JIa3€POB;

®  gOCHpUHUMAMb U HA OCHOGE NONYUEHHBIX 3HAHUI CAMOCMOAMENbHO OyeHueams WHPOPMaIMIO, coaepxaulytocss B cooOmenussx CMU, HaydHO-TIONYJISPHBIX CTaThsX;
UCnoab308ame HOBBIE NH(OPMALIMOHHBIE TEXHOJIOTUH /IS IIOMCKA, 00pabOTKH U IIpeIbBICHUS HH(OPMALIUH 110 PHU3KKE B KOMITBIOTEPHBIX 0a3ax TaHHBIX U ceTsX (cetu MHTepHeT);
HCIO0JIL30BATh NPUOOPeTeHHbIE 3HAHUSI M YMEHHUS B IPAKTHYECKOIi AesiTeJIbHOCTH U MOBCeAHEBHOI JKU3HM 1JI5:

e obecrieyeHus 0€30MaCHOCTH KHU3HEACATEIBHOCTH B IPOLIECCE UCTIONB30BAHMS TPAHCIIOPTHBIX CPEACTB, OBITOBBIX AIIEKTPONPUOOPOB, CPEACTB PaIHO- U TEIEKOMMYHHUKAIIMOHHOH CBSI3H;

® aHAJIN3a Y OLICHKH BJIMSIHMS HA OPTaHM3M 4eJIOBEKa U IPYyTrHUe OPraHU3MBbI 3aTrPSI3HEHHS OKPY KaIOIIEH Cpepl;

® PAIIMOHAIBHOTO ITPHPOAOTIONH30BAHMS M 3aIIUTHI OKPY’KAfOIIEH CPEIIbI;
OTIpeIeTICHNUsI COOCTBCHHON ITO3UIIMH 110 OTHOIICHHIO K 3KOJIOTHYECKNM ITpo0IeMaM U TIOBEJICHUIO B IIPUPOIHOM Cperie.

Kpumepuu u nopmot ouenox:

OneHKa OTBETOB y4aluxcs
OteHKa «5» CTaBUTBCSI B TOM CJIydae, €Civ y4allluiics OKa3bIBaeT BEPHOE TOHUMaHKe (PU3NUECKOI CYIITHOCTH PacCMaTPUBAEMBbIX SIBIICHHH U 3aKOHOMEPHOCTEH, 3aKOHOB U TEOPHIA,

a Tak e INpaBUIbHOE onpenesieHne (PU3NIECKUX BEINYMH, UX €AMHUIl U CIIOCOOOB M3MEPEHHS: TPABUIBHO BBHITIOJNHAET YEPTEIKH, CXEMbI M TPaUKH; CTPOUT OTBET 110 COOCTBEHHOMY
IUIaHy, COTPOBOXKJAET paccka3 COOCTBEHHBIMU NPUMEPAaMH, YMEET IPUMEHITh 3HaHUA B HOBOM CHUTyallMu IIPU BBINOJHEHUH MPAKTUYECKUX 3aJaHUH; MOXKET YCTAaHOBUThH CBA3b MEXIY
U3y4aeMbIM U paHee M3Y4EHHBIM, a TaKKe C MaTepHaIOM, YCBOCHHBIM IIPU U3YYEHUH IPYTHUX NIPEIMETOB.

OueHka «4» CTaBUTHCS, €CIIM OTBET YUYEHHKA yJOBJIETBOPSIET OCHOBHBIM TPEOOBAaHMSIM Ha OLEHKY 5, HO JaH 0e3 MCIOJIb30BaHUs COOCTBEHHOTO IJIaHA, HOBBIX IIPUMEPOB, 0e3
NPUMEHEHUS 3HAaHUH B HOBOHM CHTYallnH, 6€3 MCIIOIb30BaHMS CBS3€H C paHee M3yUYCHHBIM M MaTEpPHAIOM, YCBOCHHBIM MPU W3YyUYCHUH Ap. IPEIMETOB: €CIIH yJAIIHHCS AOIyCTHI OHY
OIMOKY WK He OoJree NBYX HEJOYETOB M MOXKET MX UCTIPABUTH CAMOCTOSATENBHO HIIH ¢ HEOOIBIION IIOMOIIBIO YIUTEIS.

OueHka «3» CTaBUTHCS, €CIM YYaIWiics NMPaBMIIBHO NMOHUMAET (U3MYECKYIO CYITHOCTH pacCMaTpHUBAEMBIX SIBICHWH M 3aKOHOMEPHOCTEH, HO B OTBETE€ MMEIOTCSl OTAEIbHBIE
npoOesbl B YCBOGHUH BOIIPOCOB Kypca, HE MPENATCTBYIONINE AajbHEHIIEMY YCBOSHHIO BOIIPOCOB IMPOrPaMMHOTO MaTepHaia: yMeeT NPUMEHSTH MOJIydYeHHbIE 3HAHMS IPH PEIICHUH
MPOCTHIX 33/1a4 C MCHOJIb30BaHUEM TOTOBBIX (POPMYJI, HO 3aTpyJHSETCS MPU PEIICHWH 3ajad, TPEOYIOIMX NMpeoOpa3oBaHusl HEKOTOPBIX (OPMYJ, AOIYCTHI He Oosiee 0fHOHM rpy0Ooi
OIMOKH 1 IBYX HEAOYETOB, HE OoJiee OHOM Irpy0Ooi U OJHOM HerpyOoi ommOKH, He Ooiree 2-3 HerpyObIX OMMOOK, OHOM HErpyOoi OMIMOKH U TPEX HEMOUETOB; NOITYCTII 4-5 HEJJOYETOB.

OreHKa «2» CTaBUTCS, €CIIH YYAIUHCS HE OBJIAAeN OCHOBHBIMU 3HAHUSAMHU M YMEHHUSMH B COOTBETCTBUHU C TPeOOBAHMUSAMH MPOTPAMMBI U JOMYCTHII O0JIBIIE OIINOOK M HEZOUYETOB
YeM HEeO0O0XOIMUMO AJIS OLICHKH «3».

Orenka «1» CTaBUTCS, €CIIM yUYaIIUHACs He MPUCTYIIHI K BBIIIOJIHEHUIO 3aIaHui, MO0 001Kl 00heM HEBEPHO BBINIOJIHEHHBIX 33JaHUI COCTABIIICT MeHee 1/5 Bceil paboThl.

Or1ieHKa KOHTPOJIBHBIX U CAMOCTOSITEIbHBIX PAOOT

KonTpomnsHbIe 1 camocTosTeNbHBIE paboThI cocTaBieHs! B hopmaTe [ IA, mo3TOMY OCHOBOM ISl YCTAHOBJICHUS] KPUTEPUEB OIICHUBAHUS SIBIISIOTCS KPUTEPHH olleHuBaHua EI'D
1o ¢usuke.

OueHka «5» cTaBUTCS 3a padOTY, BBHIIIOJIHEHHYIO He MeHee 4yeM Ha 90% oT Bcero o0beMa 3a1aHui.

OneHka «4» craBuTCs 32 padOTy, BBINOJHEHHYIO B mpeaenax oT 75 10 89% ot Bcero o0bema 3a1aHH.

OneHka «3» cTaBUTCS, 32 pabOTy, BHIIOJIHEHHYIO B TIpefenax oT 55 1o 74% ot Bcero o0bema 3a/1aHHH.

OueHka «2)» CTaBUTCS, €CIIU BBINOJIHEHO MeHee 55% oT Bcero o0bema 3a1aHuid.

Onenka «1» cTaBUTCS, €CIM ydalluiicsl He MPUCTYIUI K BBIIIOTHEHUIO 3alaHUI.

OtmeHka 7a00paTOPHEIX PaboT

OreHka «5» CTaBUTCS, €CIIH yJaIIUiiCs BEIIOIHAET paboTy B MMOJTHOM 00BeMe ¢ COOII0IeHIEM HEOOXO0JUMOH MTOCIIeT0BAaTEIbHOCTH IPOBEICHHS OTIBITOB M U3MEPEHHIA;
CaMOCTOSTENIFHO U PallMOHATIFHO MOHTHPYET He00X0AuMoe 000pyJOBaHNE; BCE OIBITHI TPOBOIUT B YCIOBHAX U PEXKHUMaX, 00SCIIEUNBAIONINX MOy Y€HHE PAaBUIBHBIX PE3yIbTaTOB U
BBIBOJIOB; COOITIOIaeT TpeOoBaHMS MPaBIII OE30MIaCHOCTH TPY/Aa; B OTYETE NMPABIIHLHO M aKKYPAaTHO BBIMOJIHAET BCE 3aIIMCH, TAOIHIBI, PUCYHKH, YEePTEXKH, TPA(QHUKH, BEIYHCICHHUS;
MIPaBUJIBHO BBITIOTHSAET aHAIN3 ITOTPELTHOCTEH.

OreHka «4» CTaBHUTCS, €CIIH BBIIOJIHEHB! TPEOOBAHMS K OLIEHKE «5» , HO OBLIO JOITYIICHO /IBA - TPH HEJAoYeTa, He 0oJiee 0IHOM HeTpy0Ooil OIMOKHM 1 OJHOTO HE0YETA.




Ouenka «3» craBUTCS, €ciM paboTa BBHINOJHEHA HE MOJHOCTBIO, HO OOBEM BBIIOJHCHHOW YaCTH TAKOB, MO3BOJIICT NOJYYHTh IIPABMIBHBIE PE3YNIBTATHl U
BBIBOJIBI: €CITH B XOJI€ TIPOBEACHHS OIBITA M M3MEPEHHUH OBLIN OMYIIEHBI OINOKH.

Ouenka «2» craBUTCS, €ciM paboTa BBIIONHEHAa HE TIIONHOCTBI0O W OOBEM BBHIOTHEHHOM 4acTH pabOTHI HE MO3BOJISET CHIENATh IPABUIbHBIX BEIBOJIOB: €CIIH OIIBITHI,
W3MEPEHUS], BBIYHUCIICHHS, HAOIIOICHNS TPOU3BOAMINCH HETIPABHUIIBHO.

Ornenka «1» cTaBHUTCS, €CIH yYaIIUICs He MPUCTYIHI K BRIIOTHEHUIO 3a1aHIH, 1100 00mmii 00beM HEeBEpPHO BBHIITOJHEHHBIX 3a/IaHII COCTaBIsIET MeHee 1/5 Bceil paboThL.

OueHka QU3NYECKUX IMKTAHTOB

OneHka «5» CTaBUTCS, €CIIM yUaIUicsl BEPHO BhInoHseT He MeHee 100% paboTsl.

OrneHka «4» CTaBUTCS, €M BBIMONHEHBI 0T 70 10 99% paboTh!.

Ouenka «3» craBHUTCS, €CIM OOBEM BBHIOJHEHHOH YacTH COCTaBigeT OT 55 1o 69 % paboTsl .

OueHka «2» craBUTCS, eciu paboTra 00BEM BHIMOJHEHHOH yacTu coctaBiseT MeHee 40 % paboThI .

Ouenka «1» cTaBUTCS, €CIIN yYAIIUICS HE IPUCTYIIII K BBITOJHEHHUIO 33JaHHH.

Bo Bcex cimydasix OLEHKA CHHKAETCS, €CIIN YIEHHUK He coOoaan TpeOoBaHus MpaBiil O€30MMacCHOCTH TPy/a.

Yue6Ho - TemaTu4eckuii miian no ¢pusnke B 11 puznko maremarndeckoMm Kiaacce B 2023 - 2024 yuednom roxy.

Paznen 1V. Temaruueckoe ninanuposanue (11 kiaacc)

TeMa ConeprkaHue ypoka Bun aesrenbHOCTU yueHUKa Jom.3ananue JHara

Ilo mmany | dakTuy

JuekTpoaguHaMuKa (56 )
IocTosiHHBII YekTpHYecKuii TOK (20 1)

YVYa:

PerynsaTuBHbIE YMEHUS — YMETh CAMOCTOSATENIFHO BBIJICNATH TI03HABATENBHYIO 11€J1b, YMETh ONPEIENATh MOCIeI0BaTeIbHOCT MPOMEKYTOUHBIX IIeeil ¢ yIETOM KOHEUHOTO
pe3yabrara, COCTaBISTh IUIAH U ONPEEIIATh I0CIIEI0BATEIbHOCTh JEHCTBUN, YMETh OCYLIECTBIISITh KOPPEKIMIO U KOHTPOJIb B TIpoliecce 00yUYeHHs], OCYLIECTBISI T KOHTPOJIb B popme
CpaBHEHU aJrOpUTMa JIeHCTBUH C 3aJaHHBIM TAJIOHOM C IIEJIbI0 OOHAPY)KEHHsI OTKJIOHEHUH U OTIIMYUI OT HETo, KOPPEKTUPOBATh N3yUSHHbIE CTIIOCOOBI AEHCTBHUH U aJITOPUTMOB,
BBIJIEIATH M OCO3HABATh YYAIIMMHMCS TO, YTO Y>K€ YCBOCHO B Kypce (M3HMKH M UTO emI€ MOAJIEKHUT YCBOSHHIO, OIIEHMBATh KAYeCTBO H YPOBEHb YCBOCHUS MaTeprasa, yMEeTh OIpPEIeIsTh
TIOHSTHS, CTPOUTH YMO3AKIIIOUSHUS 1 JIeNIaTh BHIBOABI, (JOPMHUPOBAThH IeJieTIoNlaraHie Kak IIOCTaHOBKY y4eOHOI 3a7aun Ha OCHOBE COOTBETCTBHS TOTO, YTO yXe M3BECTHO M yCBOCHO
YUYaIIMMHUCS, ¥ TOTO, YTO ellé HeN3BECTHO, COCTABIIATH IUIAH PEIICHUs 33a1a4H, CAMOCTOATEIILHO CBEPATH JCHCTBHS C LIENBIO U UCIPABIISTH OIINOKH, BEINOIHATh JEHCTBHS 110
3a7aHHOMY 00pasily, OLIEHUBATh CBOIO paboTy, CAMOCTOSITEIEHO UCIPABIISITh OIINOKH, YMETh OOHAPY)KUBATh U (POPMYIHPOBATh Y4eOHYI0 IIpoOIeMy, (POPMHUPOBATH HABBIKMA KOHTPOJIS 1
OLICHKH, aJIeKBaTHO OIIEHMBATh YPOBEHb CBOMX 3HAHWH M yMEHHH, HAWTH HanOoJee POCTOH CrIoco0 peleHNs SKCIIEPUMEHTAIBHON 3a1a41, 0CO3HAaBaTh CaMOTo cedsl Kak JBIDKYIILYIOCS
CHITy CBOETO Hay4eHHsI, CBOIO CIIOCOOHOCTH K IPEOI0JICHHIO TPETISITCTBUI N CAaMOKOPPEKIMS, IIAaHUPOBATh U IPOTHO3UPOBATH PE3YNIBTAT, yMETh paboTaTh B IPYIIIE U JeIaTh
CaMOIIPE3CHTAIHIO

[To3HaBaTenbHBIE YMEHUS — YMETHh OOBSICHATH (PM3UUECKUE SIBICHUSL, IPOIECCHI, CBSI3M M OTHOLICHHS B XOZ€ PaOOTHI, yMETh CTaBUTh U (POPMYITHPOBATh MPOOIEMBI, yCBAaUBAThH
AJTOPHUTM JICATEIFHOCTH, YMETh aHAJIM3UPOBATh MOTYYECHHBIC PE3yIbTaThl, yMETh OIICHUBATh MOJTYYEHHBIE PE3yIbTaThl, YMETh CAMOCTOSATENHHO IJIAHUPOBATh WM CO3/1aBaTh alrOPUTM
JercTBUH, 6e30macHo U 3P PEKTUBHO UCIIOIB30BaTh Ja00OPaTOpHOE 00OPYIOBAHKE, TPOBOJANUTH TOYHBIE H3MEPEHUS U aJIEKBATHO MCITOJIL30BaTh MOJYICHHBIE PE3YNIbTaThl, YMETh
AQHAJIN3MPOBATh M CHHTE3UPOBAThH 3HAHNUS, BRIBOAWUTH CIIEICTBUS, YCTAHABINBATD IPUYMHHO- CIIEACTBEHHBIE CBA3H, CTPOUTH JIOTHUECKYIO IIEb PACCYKICHHH, BEIABUTATh
000CHOBBIBAaTh THITOTE3HI, TPE0OPa30BHIBATE HH()OPMAIIHIO U3 OJHOTO BHAA B APYTOil, CO3/aBATh CXEMaTHIECKUE MOJIEINHN C BBIJICIIEHHEM CYIIECTBEHHBIX XapaKTEPHUCTHK OOBEKTa,
TIPUMEHSTh 3HAHMS MOJYUYEHHbIC Ha APYTUX YPOKax, pelIaTh 3aa4u pasIMuHbIMHU CIOCO0aMH, yMETh BBIOMPATh HanOoliee 3)eKTHBHBIE METO/IbI PEIICHHUS 3a/1a4 B 3aBUCUMOCTH OT




KOHKPETHBIX YCIIOBHH, KOHTPOJIMPOBATh M OLIEHUBATh IIPOLIECC M PE3YNBTaThl JEATCIBHOCTH, YMETh CHCTEMHO MBICIIUTD, CO3/1aBaTh, IPUMEHITh U IPEOOPA30BBIBATh 3HAKH U CHMBOJIBI
JUTS pEILICHNS YIE€OHBIX U TO3HABATENIbHBIX 3a/1a4

KoMMyHUKaTHBHBIE YMEHHUS — YMETbH C IOCTATOYHON ITOTHOTOM M TOYHOCTHIO BBIPayKaTh CBOM MBICIH B COOTBETCTBUH C 3a/1ad4aMH U YCIOBHUSM KOMMYHHKAIHU, YMETh
IUITAHUPOBATh YUEOHOE COTPYIHNUECTBO C yIUTENIEM U OJHOKJIACCHUKAMH, KOPPEKTUPOBATh UX EHCTBUS, yMETh pabOTaTh CAaMOCTOSITENBHO U B TPYIIIE, yMETh BBIIBUTH IPOOIEMY,
WHHIIATHBHO COTPYIHUYATh B IOHCKE U cOOpe MH(OPMAINH I €€ PEIICHHS, Pa3BHBaTh MOHOIOTHYIECKYIO U JUATIOTHIECKYIO Pedb, yIaCTBOBAThH B KOJUIEKTHBHOM OOCYXIICHUU
poOneM, GOpMHUPOBATH KOHTPOIb U CAMOKOHTPOIb TOHATHH U aITOPUTMOB

BHeypoyHaa neAaATeNbHOCTb-—KNacTepnoTemMe«JoMawWHNEe sneKTpruYeckKunue npumbopbi» MUHMU -

npoekTno Temec«llpaBuna snekTpobesonacHOCTN B NOBCEeOHEBHOMWM XUN3I3HU»

1 Onextpudeckuit Tok. Cuna DneKTpUdecKue 3apsabl B JBUKEHUH. CucremMaTtu3upoBaTh 3HaHus 0 puzu- | § 1, 2; 3amaun Ne 2, 1.09
TOKa DneKTpu4ecKuil TOK. Y CI0BUS BO3HUK- 4eCKOW BeJMYKMHE Ha mpumepe cwiisl | 4,5k § 2.
HOBEHUS 3JIeKTpU4eckoro Toka. Ha- TOKa,
npasieHue Toka. Cuna Toka. EAuHuma cuiiel | 0OBSCHATH YCIOBUS CYIIECTBOBAHUS
TOKa. CBSI3b CHJIBI TOKA C HAIpaBJICHHON 9NEKTPUYECKOTO TOKA.
CKOpOCTBIO. I10CTOSHHBIN AIIEKTPUUECKUI
TOK.
2 Hcroynuk Toka VYcioBHe CyniecTBOBaHUSA NOCTOSHHOTO ToKa [ OOBACHATH YCTPOUCTBO M MPHHIIUI §3 4.09
B IIPOBOJHUKE. VICTOUHUK TOKA. JIEHCTBUS TaJbBaHUYECKUX
lanpBanngeckuii anement. D/1C 9JIEMEHTOB U aKKyMYJISTOPOB;
rajJbBaHUYECKOTO HJIEMEHTA. OOBSICHATD NEHCTBUA
NIEKTPUYECKOT0 TOKA Ha IpuMepax
OBITOBBIX M TEXHUYECKHUX YCTPOUCTB,
ONHCHIBATh MEXaHMU3M Iepepacipee-
JICHUS 3NIEKTPUYECKUX 3apsSa0B B
rajJbBaHUYECKOM 3JIeMeHTe Bopra.
3 HcTouHnk TOKa B CroponHue cuibl. J[BrkeHne 3apspkeHHbIX | OMUCHIBATh 0COOEHHOCTH JIBHYKEHUS §4 6.09
ANIEKTPUYECKOH IeTn 4gacTuI] B UCTOYHUKE ToKa. DJC NCTOUHNMKA | 3apsHKEHHOMN YaCTHIIBI B 3JIEKTPONIUTE
TOKa. ENMHUIA 3JIEKTPOIBUKYIIEN CUIIBL. HMCTOYHHKA TOKA.
4 3akon OMa 11 0THOPOAHOTO 3aBUCHUMOCTHU CHJIBI TOKA B TIPOBOJTHHUKE OT PaccunTthiBaTh 3HAYEHMS BEJINYHH, § 5;3amaumn 2,4,5 7.09
MPOBOAHMKA (yUaCTKa IETH) TIPUJIOKEHHOTO K HEMY HaIPSKEHHUS. BXOJISAIINX B 3aKOH OMa; K§ 5.
OpnHoponaHsli IPoBOAHUK. CONPOTHUBICHNE | aHAIM3WPOBATH BOJIBT-AMIIEPHYIO Xa-
MIpOoBOIHIKA. ENuHMIA COPOTHBICHHUS. PaKTEpPUCTHKY MPOBOIHHUKA.
3axon OMa a7 OAHOPOTHOTO MPOBOJHHKA.
BonbT-aMiiepHas xapakTepucTHKa
IIPOBOTHUKA.




5 Compotusnennue npoBogHUKa | COMpOTHUBIIEHHE — OCHOBHASI DJIEKTPH- OOBsACHATH IPUYKMHY BO3HUKHOBeHHs | § 6;3amaun 2,4, 5k 7.09
Yeckasi XapaKTepUCTHKa IPOBOJHUKA. COIIPOTHUBIICHHS B TPOBOJHUKAX; § 6.
3aBHCHMOCTh COIIPOTHBIICHHS OT I'€0- OOBSACHSTH YCTPOHCTBO W MPUHIIHI
METPUYECKUX pa3MepPOB U MaTepuana JIEWCTBHS PEOCTara;
NPOBOAHUKA. [ MIpoIMuHaMIYecKast aHAJIM3UPOBATh 3aBUCUMOCTH COIPO-
AHAJIOTUsI COIIPOTUBIICHHS TIPOBOTHHKA. THUBJICHUS TIPOBOJJHHKA OT €r0
VY nenvHOe conpoTuBieHue. Exnnnna YIIEJIBHOTO CONIPOTUBIICHHUS, JITTMHBI
YJIeNBHOTO CONpOTUBIIEHHUs. Pesncrop. MPOBOJIHKMKA U TUIOLIAJTH €T0
MONIEPEYHOTO CEUCHHSI.
6 3aBUCHMOCTb yJIETLHOTO 3aBUCHMOCTb yJIEIBHOTO COMPOTUBIICHUS AHAIH3UPOBATH 3aBHCHMOCTB conpo- | § 7; 3agaun 2, 4,5 | 8.09
CONPOTHUBJICHUS TIPOBOTHUKOB U MIPOBOIHUKOB OT TEMIIEPATYPHI. THUBJICHUS] METAJUINYECKOTO K§7.
MOJIYIIPOBOJJHUKOB OT TemmeparypHblii K03 PHUIUESHT COpo- MPOBOJIHMKA U MOJYIPOBOIHHKA OT
TeMIIepaTyphbl TUBJICHHS. Y I€IBHOE COTIPOTHBIICHUE TEeMIIepaTyphbl;
OJTyNpoBOIHUKOB. CoOCTBEHHAs po- PacCUUTBIBATh COIIPOTUBIICHUE
BOJIMMOCTB TTOJTYTTPOBOIHUKOB. MPOBO/IHUKA.
7 CBepXnpoBoaUMOCTh CrepXxnpoBoauMocTh. Kpuruueckas §8. 11.09
[IpeacTaBnsATh OTIINYKE IBHKCHUS 3a-
TeMreparypa. OTiInuue IBIKEHUS
PSDKEHHBIX YaCTHIL B IPOBOJAHUKE U
3apsDKCHHBIX YaCTHUI] B IPOBOIHUKE U
CBEPXIPOBO/IHUKE.
CBEPXIIPOBOIHUKE.
8 CoeanHeHNs IPOBOTHUKOB ITocnenoBarensHOe coenunenue. OO6Iee Uccnenosats mapamnenbHoe U nmocie- | § 9;3amaum 3,4, 5 13.09
COIIPOTHBIICHHE TIPH MOCIIEI0BATEILHOM JIOBaTEJIbHOE COeIMHEHHs IPOBOTHU- | § 9.
coeIMHeHUH NpoBoIHNKOB. [lapamiensHoe KOB;
COeIMHEHHUE. DIIEKTpUUECcKast IPOBOJUMOCTh | TIPEJICTABISATH PE3YJIbTaThI
npoBoAHUKA. [I[pOBOIMMOCTH Lienu TpH UCCIIeIOBaHUH B BU/IE TAOJIHIL;
napauieIbHOM COEITMHEHHHU TTPOBOJHUKOB. paccUuTHIBATh MapaMeTphl ydacTka
I'mapoarHaMuyeckas aHaJIOTUs L[ENU C UCIIOJIb30BaHUEM 3aKOHA
TMOCJIEI0BATENILHOTO U NMapalIeIbHOTO Owma.
COeIMHEeHUIT NPOBOIHMKOB. CMelIaHHOe
COCIMHEHUE MPOBOIHUKOB.
9- Pacuet conmpoTuBieHHs PacueT conpoTuBICHUS CMEIIAaHHOTO PaccuuThIBaTh CONMPOTHUBIIEHUS CMe- § 10; sagaun Ne 2, 4 | 14.09
12 JNEKTPUYECKUX Lenei COEIMHEHUS [TPOBOAHMKOB. DIIEKTPUUECKHE | IMAHHOTO COEJUHEHHS NPOBOAHMKOB. | K § 10.

CXEMBI C IEPEMBIYKaAMM. Toukwu ¢ PpaBHBIMU
MOTCHIIMAJIAMU B DJICKTPUYCCKUX CXEMaX.

MocTuk YuHCcTOHA.




12 3axoH OMa 1715 3aMKHYTOH 3aMKHYyTas LEeNb ¢ OJHUM UCTOYHUKOM Toka. [ PopmynupoBath 3akoH Oma 1 3a- § 11 (mo 18.09
Lenu HanpasneHue Toka BO BHELIHEH IIeTIH. MKHYTOH LiemH; 3aMKHYTOH LienH ¢
3axoH OMa A71s 3aMKHYTOH IIeTIH C OAHUM HaOI0aTh 3aBUCMOCTh HECKOIbKIMH
HUCTOYHUKOM. BHelIHee conpoTuBieHue. HAIPSDKCHUS HA 30KUMAX UCTOYHUKA | popouyiea
BayTpeHHee conpoTHBIEHHE HCTOUHUKA TOKa OT Harpy3KH; ToKa); 3a7aua Ne 5
ToKa. CHja TOKa KOPOTKOTO 3aMbIKaHUSL. PacCUMTHIBATH NAPAMETPBI LETIH € HC- | & 11,
MOJIb30BaHUEM 3akoHa OMa.
13 JlaGopatophast padoTa Ne 2 JlabopartopHras pabota Ne 2 «3yuyenue Wzmepste DJIC 1 BHYTpeHHEe § 11; 3amaua Ne 3 | 20.09
«M3ydenue 3akoHa Oma miist 3axoHa OMa J1s1 TOJTHOM IIeTn» COTIPOTHUBJIEHHE UCTOYHUKA TOKA; §11.
TIOJTHOM LISTIH HabmoaaTe 1 000011aTh B IpoLiecce
9KCHEPUMEHTAIBHON AEATEIBHOCTH.
14 3akoH OMa i 3aMKHYTOMH 3aMKHyTas LEeMb C HECKOIbKUMHU UC- BrimonHATs pacueTsl cuiibl Toka U Ha- | § 11, 12; 3amaum Ne 21.09
nenu. Pacuer cunbl Toka u TOYHUKAMU TOKa. BcTpeuHoe u corna- NPSYKEHUN HA y4acTKax 3JIEKTpHUye- 2,3,5x§ 12.
HaINpsKEHUS B 3JIEKTPHUECKUX COBAHHOE BKJIFOUEHUS MOCIIEI0BATEIIb- HO CKHUX IeTIeH.
HeTsIX COCIMHEHHBIX HCTOYHHUKOB TOKa. 3akoH OMa
JUIS IIeTIH C HeCKOJIBKUMH UCTOYHUKAMHU
ToKa. PacdeT cuibl TOKa U HaNPSKEHUS B
INEKTPUUYECKUX IIETIAX.
15 N3mepeHue Cuiibl TOKa U OnpenensaTs HeHy AeTeHUs § 13; 3amaun 1,3,5 | 21.09
HaIpsHKEHUS L{udpoBbie 1 aHANIOTOBbIE AIIEKTPHYECKUE amIepMeTpa U BOJIbTMETPa; K § 13.
npudopsl AMnepmerp. Brirouenue HU3MEPATh CUITy TOKA ¥ HallpsOKeHHE
amnepmerpa B 1iens. LIynT. Bonetmerp. Ha Pa3JIMIHBIX yYacTKax
BxiroueHue BOJIBTMETPA B LIEHb. 9NEKTPUYECKON LIeNH;
Jlo6aBo4HOE COTPOTHUBIICHHE. paccuMTHIBaTh 3HAUYEHUS IIIYHTA U J10-
6aBOYHOT'O CONPOTHUBIICHUS.
16 Tennosoe nelicTBue Pabora a1exTprueckoro Toka. 3aKoH Brrancnats paboTy M MOIITHOCTH § 14; 3amaun Ne 2, 22.09
AIEKTPUIECKOTO TOKA. 3aKOH Hxoyns-Jlenia. MOILHOCTH 3JI€KTpU- 3JIEKTPUUYECKOTO TOKA; 4,5k § 14.
[xoyns-Jlenua YECKOT'0 TOKA. [IPUBOJUTH IIPUMEPBI TEMIOBOTO €~
CTBHSI TOKA.
17 Ilepenaya 351€KTPOIHEPTHH OT MakcumasnbHas MOUTHOCTh, iepeiaBaeMas — BbIsCHATH yclioBUE § 15; 3amaum Ne 2, 25.09
HCTOYHHUKA K TIOTPEOUTEIIO norpeburtento. [lorepu MmoutHOCTH B COTJIaCOBAHUS Harpy3KU U 3,5k 8§ 15.
TOJIBOJIAIIINX MTPOBOJIAX. WCTOYHUKA.
18 — OnwuceIBaTh SBICHUE 27.09

OneKTpUIecKuil TOK B

pacTBOpAX U pacrjiaBax

SHGKTPOJ'II/ITLI. 3J'I€KTpOJ'II/ITI/I"IGCKaH

Jucconmanys. nekTponaus. 3akoH Dapanes.

BHGKTPOHHTHQGCKOﬁ

§ 16; 3amaum Ne 2,
4,5k § 16.




3JIEKTPOJIUTOB [ocrosinnas dapanes. O0beAMHESHHBIH JIUCCOLMAIIUY;
3axoH Papanes. [[pumeHeHne 2IeKTponIn3a — (opMymupoBaTh 3aKOHBI
B TEXHHUKE: TaJIbBAHOCTETHUS, ®Dapanes;
raJIbBaHOIUIACTHKA, DIEKTPOMETAILUTYPrHsl, — MPHUBOJIUTH IPUMEPHI
padUHUPOBAHUE METAILIOB. MPUMEHEHHUS IJIEKTPOJIN3A B
TEXHUKE.
19 Pemenne 3agau Pacuet conpoTuBieHHs CMEUIaHHOTO
COEIMHEHUS IPOBOJIHUKOB. DJIEKTPHUUECKHE
CXEMBI C TIepeMBIYKaMU. TOYKU C PaBHBIMH
MTOTEHIMAJIAMH B SJICKTPUIECKUX CXEMaX.
MocTuk YuHcTOHA.
20 KonTtpomsHas pabora Ne 2 Kontpompnas padora Ne 2 «3axon Oma mis — IlpuMeHsaTh NOdyYEHHBIE 28.09
«3akoH Oma 117151 3aMKHYTOM 3aMKHYTOH LIETTH» 3HAHUSA K PELICHUIO 3a/a4.
LICTIH

MarnutHoe noJe (14 4)

YV

PerynsTuBHbBIE yMEHUS — YMETh CaMOCTOSTENILHO BBIJICNIATh I03HABATEIIBHYIO LIENb, YMETh ONPEIeNATh IOCIEI0BaTeIbHOCT IPOMEKYTOUHBIX Iieeil ¢ y4ETOM KOHEUHOTO
pe3ynbTara, COCTaBIATh IUIaH U ONPEEIIATh ITOCIIEI0BATEIbHOCTh JEHCTBHH, YMETh OCYIIECTBIISATh KOPPEKIIHIO M KOHTPOJIb B TIpoliecce 00ydIeHUs, OCYIIECTBISTh KOHTPOIb B (hopme
CPaBHEHUS AITOPUTMA JICHCTBHUH C 3a1aHHBIM 3TAJIOHOM C LIeJIbI0 0OHApYKEHHS OTKJIIOHEHUH W OTIIMYHMHA OT HETO, KOPPEKTHPOBATh N3YUEHHBIE CITIOCOOBI AEHCTBUI 1 aITOPUTMOB,
BBIJIEIIATE 1 OCO3HABATh YYAIIMMHMCS TO, YTO Y>K€ YCBOCHO B Kypce (M3HMKH M UTO elI€ MOAJIEKHUT YCBOSHHIO, OIIEHMBATh KAUeCTBO M YPOBEHb YCBOCHUS MaTeprala, yMEeTh OIpPEIeIsTh
TIOHSATHS, CTPOUTH YMO3AKIIIOUSHUS 1 JIeNIaTh BHIBOABI, ()OPMHUPOBAThH IeJieTIoNlaraHie Kak IIOCTaHOBKY y4eOHOI 3a7aun Ha OCHOBE COOTBETCTBHS TOTO, YTO yXe M3BECTHO M yCBOCHO
YUaIIMMHUCS, ¥ TOTO, YTO ellé HeN3BECTHO, COCTABIIATH IUIAH PEIICHUs 33a1a4H, CAMOCTOATEIILHO CBEPATH JCUCTBHS C LIENBIO U UCIPABIISTH OIIMOKH, BEINOIHAT JEHCTBHS 110
3a7aHHOMY 00pasily, OLIEHUBATH CBOIO paboTy, CAMOCTOSITEIEHO UCIPABIIATh OIINOKH, YMeTh OOHAPYKMBATh U (POPMYIHPOBATh YIeOHYI0 IIpoOIeMy, (POPMHUPOBATH HABBIKM KOHTPOJIS 1
OIIEHKH, a[IeKBaTHO OIICHWBAaTh yPOBEHb CBOMX 3HAHUH M YMEHUH, HaliTH Hanbojee MpoCToil crocob peneHns 3KCIIepUMEHTaIbHON 3a/1a41, 0CO3HABaTh CaMOro ceds Kak ABIKYLTYIOCS
CHITy CBOETO Hay4eHHsI, CBOI0 CIIOCOOHOCTH K IPEOJI0JICHHIO TIPETSTCTBUI U CAMOKOPPEKIMS, IIAHUPOBATh U IPOTHO3UPOBATH PE3YNIBTAT, yMETh paboTarh B IPYIIIIE U JeJaTh
CaMOIIPE3CHTAIIHUIO

[To3HaBarenbHbIE YMEHUS] — YMETh OOBSCHATH (pU3NUECKUEe SBICHHS, IIPOLIECCHI, CBA3U M OTHOIIEHHS B X0/ Pa0OThI, YMETh CTAaBUTh U (POPMYIIUPOBATH NPOOJIEMBI, YCBaNBaTh
aJTOPUTM JIEATEIFHOCTH, YMETh aHAJIM3UPOBATh MOTYYEHHBIE PE3yIbTaThl, yMETh OIICHUBATh MOJTYYEHHBIE Pe3yIbTaThl, YMETh CAMOCTOSATENbHO MJIAHUPOBATh MM CO3/1aBaTh alrOPUTM
JieiicTBUi, 6e30nacHo 1 3P eKTHBHO UCTIONB30BaTh Jab0paTOpHOE 000PYI0BAaHKE, IPOBOIUTH TOYHbIE U3MEPEHHS U 1eKBaTHO UCIIOJIb30BATh MOJIYUEHHbIE PE3Y/bTaThl, YMETh
aHAJIM3UPOBATh U CUHTE3UPOBATh 3HAHUS, BBIBOJUTH CIIEICTBUS, yCTAHABINBATh IPUYMHHO- CIIEACTBEHHBIE CBA3H, CTPOUTH JIOTHYECKYIO LI€Mb PACCYKICHHMN, BBIABUTATh 1
000CHOBBIBATh TUIIOTE3bI, IPEOOPa30BBIBATH HHPOPMAILIMIO U3 OJJHOTO BH/A B IPYTOM, CO3/[aBaTh CXeMaTHUECKHE MOJICIIN C BBIICIIEHHEM CYLIECTBEHHBIX XapaKTEPUCTHK O0BEKTa,
MIPUMEHSTH 3HAHHUS MOJYYEeHHbBIE Ha APYTUX ypOKax, peliaTh 3a7a4i pa3InuHbIMHU CIIOCO0aMu, yMETh BBIOUPaTh HanOosee 3(eKTHBHBIE METO/IbI PEIICHHUS 3a/1ad B 3aBUCUMOCTH OT
KOHKPETHBIX YCJIOBUH, KOHTPOJIMPOBATh M OLIEHUBATH IIPOLIECC U PE3YNBTaThl JeITeIIbHOCTH, YMETh CHCTEMHO MBICIIUTD, CO3/1aBaTh, IPUMEHIThH U IPE0OPa30BBIBaTh 3HAKH U CHMBOJIBI
JUIsl pEIICHNs] YIE€OHBIX U ITO3HABATENIBHBIX 3a/1a4

KoMMyHUKaTHBHBIE yMEHHS — YMETh C JOCTaTOYHON TOJTHOTOW M TOYHOCTHIO BBIPAXKATh CBOM MBICITH B COOTBETCTBUH C 331a9aMH M yCIOBHSAM KOMMYHHKAIIUH, YMETh

IUTAHUPOBATH YIEOHOE COTPYAHUIECTBO C YIUTEIEM U OJHOKIACCHUKAMHU, KOPPEKTUPOBATH UX JICHCTBHSA, YMETh PabOTaTh CAMOCTOATENHHO U B TPYIIIIE, YMETh BBISIBUTH NIPOOIEMY,
MHUIAATHBHO COTPYIHMYATh B IOMCKE U cOope MH(OPMALNN JUIS €€ peIIeHHs], Pa3BUBaTh MOHOJIIOTHYECKYIO U IHAJOTHYECKYIO PEUb, y4aCTBOBATh B KOJUICKTHBHOM OOCYXICHUH
mpo6ieM, GOopMHUPOBATH KOHTPOJIb M CAMOKOHTPOJIb IIOHSITHH M aJITOPUTMOB




BHeypoyHas nearTenbHOCThb-—-MUHU-NpPpOoekKT No TemMme«MarHumTHOEe NoNne nnaHeTb 3emMn a»

21 MarnuTHoe B3aUMOJAEHCTBUE. ITocTossHHBIE MarHUTBI MarHuTHOE MOJIE. . §17,18. 28.09
HaoGmronats B3anMoieiicTBrue
MarnuTtHoe nose CuItoBBIC IMHUH MAarHATHOTO 1101, OTBIT
. MIOCTOSIHHBIX MarHuTOB,
3JEKTPUYECKOTO TOKA Opcrena. BekTop MarHNTHON HHIYKINH.
N HaOJIFO1aTh OMBITH, TOKA3BIBAIOIITIE
Hampasnenue BekTopa MarHUTHOM
. CYILLIECTBOBAaHUE MAarHUTHOI'O MOJIS
naaykiun. [lpaBura OypaBunka v IpaBoi
BOKPYT IPOBOJIHUKA C TOKOM;
pyKu A npsaMoro Toka. [puHuun
MIPUMEHSTH MPaBWIo OypaBUHKa s
cymnepriozunud. [Ipasmio OypaBunka s
KOHTYPHBIX TOKOB.
BHTKA C TOKOM (KOHTYPHOTO TOKa).
22 JIMHMKM MarHUTHON MHAYKIWA JIMHUKM MarHUTHON MHAYKUHUHU. MarHuTHoe OmnpenensiTh HaMlpaBJIeHUE TUHAN §19. 29.09
Iojie — BUXpeBoe mone. ['unoresa AMiepa. | MarHUTHON MHAYKLIUH, UCTIONb3YS
3eMHOI MarHeTHu3M. MpaBuiIo OypaBUHKa.
23 JeiicTBue MarauTHOTO NoJist HA | 3akoH Ammepa. IIpaBuo neBoit pyku. HabGmonare 1 uccnenoBats neiicteue | § 20; 3amaun Ne 2, 2.10
MIPOBOJHHK C TOKOM Moaynu BeKTOpa MarHUTHOW WHAYKIIMH. MarHuTHOTO TOJISl Ha IPOBOHUK C 4,5k § 20.
EnuHuna MarHuTHOM MHAYKIUU. TOKOM;
WCCIIeIOBaTh 3aBUCUMOCTD CHUJIBI,
JICHCTBYIOIEH HA IIPOBOJHUK, OT
HampaBJIEeHUS! TOKAa B HEM U OT
HamnpaBJIeHUs! BEKTOpa MarHUTHOM
WHYKIIUH.
24 Pamka ¢ TokoM B OJHOPOAHOM Cuibl, IEHCTBYIONTNE HA CTOPOHBI PAMKH. . § 21; 3amaum Ne 2, 4.10
OOBSICHITD IPUHITUI JEHCTBUS DJIEK-
MarHUTHOM TI0JIe OpnHoponHoe marHuTHOE noine. Cob- 4,5k §21.
. TPOU3MEPUTENHHOTO IPUdOpa U
CTBEHHAasl MHAYKIUA. Bpamiaromuii MOMEHT.
. IIEKTPOABUTATENS TOCTOSTHHOTO
[IpuHLIMNIMAIBHOE YCTPOUCTBO
TOKa;
3JIEKTPOU3MEPUTEIILHOTO IPHOOpa U
BBITIOJTHATH SKCIIEPUMEHT C MOEIBIO
BJIEKTPOABUTATEISI.
JIEKTPOABUTATEIS.
25 JeiictBue marautHoro nodist Ha | Cua Jlopenna. HanpaBnenue cumbl § 22; 3amaum Ne 3-5 5.10
JIBHKYIIUECS 3apsSKEHHBIE Jlopenna. IlpaBuno nesoit pyku. [lmockue Brruncnsate cuity, 1eHCTBYIONIYIO HA K § 22.
YaCTHIIBI TPAEKTOPUH JBIDKEHUS 3apPSHKCHHBIX YaCTHIl | AJEKTPUUYECKUH 3apsil, ABYDKYITHHACS
B OJIHOPOJHOM MarHUTHOM IIOJIE. B MarHUTHOM TIOJI€.
26 § 23. 5.10

Macc-criektporpad u
LIMKJIOTPOH

Macc-cniekrporpad. [IpuHun u3mepeHus
Macc 3apsKeHHbIX YacTull. LIuKI0TpoH.

[IpuHIIMIIMAaIpHOE YCTPOHCTBO IIUKJIOTPOHA.

OOBACHATD MPUHITAIT ASUCTBHUS Macc-

cnexTporpacda u HUKIOTPOHA.




27 IIpocrpaHcTBeHHBIE JiBr>xeHue 3apsHKEHHbBIX YacTHIL B O11- [TpuBOAUTE IPUMEPHI UCIIOIB30BAHMS § 24. 6.10
TPaeKTOPUH 3apsHKEHHBIX YaCTUI] | HOPOJHOM MarHUTHOM roje. OCOOCHHOCTH | 3apsDKEHHBIX YacTHI[ B TEXHHKE.
B MarHUTHOM TI0JIe JIBMDKCHUS 3apSDKEHHBIX YaCTHLL B
HEOJHOPOJAHOM MarHUTHOM IIOJIE.
PanuanuonHsle nosica 3emiu.
28 BzaumopeiictBue — Habmronates u §25. 9.10
IIEKTPUUECKUX TOKOB aHaJIM3MPOBATh B3aHMO-
OmnbIT AMIiepa ¢ mapamieTbHbIMHI TIPO- JIEHCTBUE IBYX
BOJHHMKaMH. EqWHUIIA CHIIBI TOKA. MapauIeIbHBIX TOKOB.
29 MarnuTHBIH MOTOK Amnanorus ¢ HIOTOKOM >kuakoctu. I'na- — IIpoBoauTs aHamoruu § 26; 3amaun Ne 2, 4 | 11.10
poAMHAMUYECKas aHAJIOTHUs TTOTOKa MEX/1y TIOTOKOM YKUJKOCTH K § 26.
KHMJKOCTH ¥ MarHUTHOTO MTOTOKA. Y MarHUTHBIM [TOTOKOM;
MarHuTHBIHM MOTOK (TOTOK MarHUTHOM — BBIYUCIIATH MArHUTHBIH ITOTOK.
UHIYKUWH). EqnHUIa MarHUTHOTO MOTOKA.
30 OHeprust MarHUTHOTO TOJIS Pabota cuibl Amriepa npu nepeMerieHnn — BbIYHCIIST HHAYKTUBHOCTG | § 27; 3amaun Ne 2, 3 | 12.10
TOKa MIPOBO/IHUKA C TOKOM B MarHMUTHOM IOJIE. KaTYIIKH, SHEPTHIO K § 27.
WHnykTHBHOCTH KOHTYpa ¢ TokoM. EnnHuna MarHUTHOTO TOJIS.
Yy
WHIIyKTUBHOCTH. DHEPTUsi MArHUTHOTO
moJisi. ['eomeTprueckas HHTEPIIpETaIH
9HEPrHH MarHUTHOTO IOJISt KOHTYpa ¢
TOKOM.
31 MarnuTHOe 1oJie B BEIIECTBE JlmamarHeTuky, mapaMarHeTuku, gpep- §28. 12.10
— AHanu3upoBath
pOMarHeTMKH. MarHuTHast MPOHUIAEMOCTb
0COOCHHOCTH MarHUTHOTO
cpenbl. [luamarserusM. Ilapamarsetusm.
TOJIS B BEILIECTBE.
32 DeppoMarHeTH3M JlomenHas ctpykrypa. eppoMarHeTuk Bo §29. 13.10
[TpuBOAUTE IPUMEPHI UCTIOIB30BAHMS
BHEIITHEM MarHUTHOM moye. OcrtaToyHas
(heppoMaraeTumMa B TEXHUIECKUX
HaMarHM4eHHOCTh. [leTis ructepesuca. .
YCTpPOHCTBAX.
Temneparypa Kropu.
33 IMoaroroBka K KOHTPOJIBHOM PUMEHSTD HOJy4YeHHBIE 3HAHUS K pe-
padote IISHHIO 3a7a4.
34 16.10

Konrponbnas padbora Ne 3

«MarauTHoe 1oJIe»

Konrponbnas pabora Ne 3 «MarnutHoe

I10JIE»

HpI/IMCHﬂTB TMOJIYUYCHHBIC 3HAHUS K

PCHICHUIO 3a/1a4.




JuekTpomMarderusm (12 1)

YVYI:

PerynaTuBHBIE YMEHUSI — YMETh CAMOCTOSITENILHO BBIJICIATH O3HABATEIbHYIO 1I€ITb, YMEThH ONPEIEIATH MOCIEA0BATEIHHOCTD IIPOMEXYTOUHBIX HENEH ¢ yIETOM KOHETHOTO
pe3ynbTara, COCTaBIATh IUIAH U ONPENEIIATh ITOCIIEI0BATENbHOCT JEHCTBHH, YMETh OCYIIECTBIISATh KOPPEKINIO U KOHTPOJIb B IIpoliecce 00yUIeHUs, OCYIIECTBISATh KOHTPOIb B (hopme
CpaBHEHUS aNTrOpUTMa IEHCTBUI C 3aJaHHBIM STAIOHOM C IIETHI0 OOHAPY)KEHHS OTKIIOHEHUH U OTIIMYUH OT HETO, KOPPEKTHPOBATh N3yUSHHBIE CIIOCOOBI AEHCTBHIHA 1 aTOPUTMOB,
BBIJIEIISITH M OCO3HABATh YYAIMMHUCS TO, YTO Y>K€ YCBOCHO B Kypce (PM3HMKH M UTO €€ MOAJTICKHUT YCBOSHHIO, OIICHIBATh KAYECTBO H YPOBEHb YCBOCHUS MaTepHaa, yMETh OIPEICIATh
MOHSTHS, CTPOUTHh YMO3AKIIIOUCHUS 1 IeNaTh BHIBOABL, (JOPMHUPOBAThH IENETIONaraHie Kak IOCTaHOBKY y4eOHOI 3a7a4n Ha OCHOBE COOTBETCTBHS TOTO, YTO yXKE H3BECTHO M YCBOESHO
yYalMUCs, ¥ TOTO, YTO €II€ HEU3BECTHO, COCTABIIATH IUIaH PELICHHS 33/1a4H, CAMOCTOSITENILHO CBEPSITH JACHCTBU C 110 U UCTIPABIISITH OIIMOKH, BBIIOIHATH AEHCTBUS 110
3aJaHHOMY 00pa3ily, OLIEHUBATh CBOIO paboTy, CAMOCTOSITEIEHO UCIPABIISATh OUTUOKH, YMETh OOHAPYKUBATh U (GOPMYIHPOBATh YIeOHYI0 IpOOIeMy, (POPMUPOBATH HABBIKKA KOHTPOJIS 1
OLICHKH, aJIeKBaTHO OIICHMBATh yPOBEHb CBOMX 3HAHUW M yMEHHH, HAWTH HanOoJee MPOCTON CIIOCO0 pelIeHUs SKCIIEPUMEHTAIBHOMN 3a]a41, 0CO3HAaBaTh CaMOro ce0sl Kak JBIKYIIYIOCS
CHITY CBOETO Hay4eHHsI, CBOIO CIIOCOOHOCTH K IPEOJOJICHHIO TIPEMSTCTBUI U CAaMOKOPPEKIMS, IIAHUPOBATh U IPOTHO3UPOBATH PE3YNIBTAT, yMETh paboTarh B IpyIIE U JeJaTh
CaMOIIPE3eHTAIUI0

ITo3HaBaTenbHBIE YMEHUS — YMETh OOBSACHATH (DU3NUECKHUE SBICHHS, IPOLIECCHI, CBA3U M OTHOIICHHUS B XO€ PAOOTHI, YMETh CTABUTh M ()OPMYITUPOBATH IIPOOIEMBI, YCBaNBATh
AITOPUTM JIESITEIBHOCTH, YMETh aHAJIM3UPOBATh ITOJyYEHHBIC PE3yNIbTaThl, yMETh OLICHUBATH MTOJTYYCHHBIC PE3yJIbTAThl, YMETh CAMOCTOSTENILHO TUIAHUPOBATh WIIM CO3aBaTh aJlTOPHTM
JeicTBUH, Oe30nmacHo 1 3 eKTHBHO UCTIONB30BaTh 1ab0paTOpHOE 000PYIOBaHKE, IPOBOIUTH TOYHBIE M3MEPEHHS U aI€KBAaTHO HCIIOIb30BATh MTOTYUYEHHBIC PE3YIbTaThl, YMETh
aHAIM3UPOBATh U CHHTE3UPOBATh 3HAHUS, BBIBOAUTD CIICICTBHS, yCTAaHABINBATH IPUIMHHO- CICICTBCHHBIE CBA3U, CTPOUTH JIOTHYECKYIO IIETIh PAacCyXICHHUH, BBIIBUTAaTh U
000CHOBBIBATh TUIIOTE3bI, TPEOOPa30BBIBATH HHPOPMALNIO U3 OJJHOTO BH/A B APYTOM, CO3/[aBaTh CXEMAaTHUECKHIE MOJICIH C BBIACIICHHEM CYLIECTBEHHBIX XapaKTEPUCTHK OOBEKTa,
MIPUMEHATH 3HAHMS MOJIYYCHHbIC Ha APYTUX ypOKax, PELIaTh 3a7a4i Pa3IMuHBIMHU CIIOCO0aMH, yMETh BBIONPATh HanOonee 3 QeKTHBHBIC METOIBI PEIICHHUS 3a/1a4 B 3aBUCHMOCTH OT
KOHKPCTHBIX yCHOBHﬁ, KOHTPOJIMPOBATH U OLICHUBATL MPONLCCC U PE3YIbTAThI ACATCIIBHOCTH, YMETh CUCTEMHO MBIC/INTD, CO31aBaTh, IPUMCHATH U HpeO6paSOBI)IBaTL 3HaKu U CUMBOJIBI
JJIA peIICHUA yqe6H1)1x U IMO3HABATCJIbHBIX 3a1a4

KOMMyHI/IKaTI/IBHI)Ie YMEHUSA — YMETD C I[OCTaTO‘IHOﬁ MMOJIHOTOM ¥ TOYHOCTBIO BbIpaKaTb CBOM MBICJIM B COOTBETCTBUHU C 3aa4aMU U YCIIOBHUAM KOMMYHUKaIIUU, YMCTh
IUIAHUPOBATh YUeOHOE COTPYIHUUECTBO C YUUTENIEM U OJJHOKIIACCHUKAMHU, KOPPEKTUPOBATh UX JICHCTBUS, yMETh paboTaTh CAMOCTOSITENBEHO U B TPYIIIE, yMETh BBISIBUTH IPOOJIEMY,
WHHIMATHBHO COTPYIHHYATh B IOHMCKE U cOOpe MH(OPMAIMHK IS €€ PElICHHs, Pa3BUBaTh MOHOJIOIMYECKYIO U TUAJOIMYECKYIO Pedb, yUaCTBOBAThH B KOJUIEKTHBHOM O0CYXIICHUN
mpo6seM, GOopMHUPOBATH KOHTPOJIb M CAMOKOHTPOJIb TIOHSITHI U aITOPUTMOB

BrHeypoyHasanearenbHOCTbhb-—-pPUCYHOK No TeMme«l[lonHaa cxeManpousBoaACTBa,nepengauyunm u

noTpebneHnme sNeKTPOIHEPT UK

35,36 3/1C B mpOBOAHUKE, Paznenenuie pa3HOMMEHHBIX 3apsI0B B OnuceiBaTh MOAETBHBIN dKcTiepuMenT | § 30; 3amaun Ne 4, 5 18.10
JIBJKYIIEMCSI B MATHUTHOM IT0JI€ | TIPOBOJHUKE, IBIKYIIEMCSI B MATHUTHOM 110 pa3/eJICHUIO 3apsa0B B K § 30.
nosie. DJ1C uHAYKIUY. MIPOBOHUKE, IBUKYIIEMCS B
MarHuTHOM TIOJIC.

37,38 DNeKTpOMarHUuTHas MHAYKLIMS Habmronate siBiieHKE § 31; 3amaum Ne 3, 4 19.10
DNeKTpOMarHuTHast HHIyKIUs. 3aKOH 3JIEKTPOMArHUTHON UHIYKIUH; K § 31.
dapanes-Makcemna (3aKOH JIEKTPO- MPUMEHSTH 3aKOH
MarHuTHO¥ uHAyKnun). [Ipasuio Jlexma. 3JIEKTPOMArHUTHON UHIYKIUH JIst

pelieHus 3aad.
39 CriocoObI TOy4YeHHUS Omnpitel @apanes ¢ kaTymkamu. OnbIT Ha6mronats u 00bsicHATE onbIThl Da- §32. 19.10
WHAYKLHOHHOTO TOKa dapajies C MOCTOSIHHBIM MarHUTOM. pazest ¢ KaTylKaMH U ¢ TOCTOSTHHBIM

MAarHuToM.




40 Toku 3amMbIKaHUSA 1 Ha6J’IIOILaTb 1 O0BSICHITE 20.10

pa3MbIKaHUs Camounaykuusa. Oneit 'enpu. DJIC ca- BO3HUKHOBEHHE WHAYKIIMOHHOTO
MouHAyKIUU. ToKM 3aMbIKaHUA U pa3- TOKa IPU 3aMbIKaHUU U Pa3MbIKaHUU
MbIKaHus. Bpems penakcauuu. LETH.
41 JlaboparopHas pabota Ne 3 JlabopaTopnas padota Ne 3 «3yueHue Uccnenosats 3aBucumocts J/]C nn- 23.10
«3yueHue siBIEeHUS SIBIICHUS DJIEKTPOMArHUTHOM WHIYKIIUI. JIyKIIUU OT CKOPOCTH JBUKEHHUS [IPO-
SJIEKTPOMArHUTHOW MHYKIUI BOJHHKA, €r0 JUIUHBI U MOAYJISI

BEKTOpa MArHUTHOW MHIYKI[HH;
Ha0Ir01aTh M 0000IIATE B IPOIECcCe
OKCIIEPUMEHTAIIBLHOM JAEATETbHOCTH.

42 Hcnonp3oBanue Tpanchopmarop. Kospdument IIpuBOANTE IPUMEPHI 25.10
3JIEKTPOMarHUTHOM MHIYKIUU TpaHcdopmanuu. [ToBslmaromuii u HCIIOJIb30BaHUs JIEKTPOMAarHUTHOM
TIOHIDKAIOLIHH TPaHCPOPMATOPBI. HUHAYKIIH B COBPEMEHHBIX
OeKTpOMarHuTHas HHAYKIHS B TEXHUYECKUX YCTPOHCTBAX;
COBPEMEHHOM TeXHUKE. 3alUCh U OOBSICHATH MPUHIIUIT IEHCTBUS

BOCITPOM3BEICHUE NH(OpMALIUK C TOMOLIBbI0 | TpaHc(hopMaTopa;

MAarHUTHOM JICHTHI. pacCUYUTHIBATh HAIPS)KEHUEC TPAHC-
dhopmaTopa Ha Bxojie (BBIXOJE).
43 I'enepupoBanue nepeMeHHOTO O/1C B pamke, Bpamiaromiencs B 01HO- 26.10
DJIEKTPUYECKOT0 TOKA POJHOM MarHuTHOM noJie. I'eneparop OOBACHATD NPUHITUI ACHCTBHS F'eHE-
MEpPEMEHHOT0 TOKa. paropa nepeMeHHOro TOKa.
44 Ilepenaya 3n€KTpOIHEPIUU HA IloTepu 351€KTPOIHEPIUU B JIMHUAX 26.10

OreHnBaTh OTEPH AIEKTPOIHEPTUH B
paccTosiHue anekTponepeaaun. Cxema mnepeaadu
JIMHUSAX JJIEKTPOIIEpEIayH.
AJIEKTPOIHEPTHH OTPEOUTEIIO.

45 IHoaroroBka K KOHTPOJIbHOM
padote
46 Kontponsnas pabora Ne 4 Kontpomnsnas paborta Ne 4 «3nextpo- IIpuMeHSTH Oy4YEeHHBIE 3HAHUS K 27.10
<<3HeKTpOMaFHI/ITHa$[ WHAOYKIIAA MaravuTHasA UHAYKIOWA. PECUICHUIO 3a/1a4.
enu nepemennoro Toka (10 1)
YV

PerynatuBHble yMEHUS — YMETb CAMOCTOSATENBHO BBIIEIATH I03HABATENIBHYIO LEJb, YMETh ONPEACIATh II0CIEA0BATENHOCTh IPOMEKYTOUHBIX LENIEH ¢ Y4ETOM KOHEUHOTO
pe3ynbTara, COCTaBIATh IUIaH U ONPEACISATh HOCIe0BaTeIFHOCTh IEHCTBHH, YMETh OCYIIECTBIISATh KOPPEKITUIO ¥ KOHTPOJIb B IpoLiecce 00ydeHHs, OCYIIECTBISATh KOHTPOJIb B (hopMe
CpaBHEHU aJNrOpHTMA JIEHCTBHH C 3aJaHHBIM TAJIOHOM C IIETIBI0 OOHAPY)KEHHS OTKIIOHEHUH U OTIIMYUI OT HETO, KOPPEKTHPOBATh N3yUSHHBIE CIIOCOOBI AEHCTBHUH U aJITOPUTMOB,
BBIJICNIATH M OCO3HABATh YYAIIUMIUCS TO, YTO YK€ YCBOCHO B Kypce (DM3UKHU M YTO eUl€ MOJUIeKHUT YCBOCHHUIO, OIIEHUBATh KA9€CTBO U YPOBEHb YCBOSHUS MaTepHalia, yMETh OIPEAeIIITh
MTOHATHS, CTPOUTH YMO3AKTIOUCHHUS U JIeNIaTh BBIBOJIBL, ()OPMHUPOBATH IIeJIETIONIaTaHNe KaK ITOCTaHOBKY y4eOHOW 3aa4i Ha OCHOBE COOTBETCTBHS TOTO, UYTO YK€ U3BECTHO M YCBOSHO
YUAIIMMHUCS, ¥ TOTO, YTO elié HeN3BECTHO, COCTABIIATH IUIAH PELICHUsI 331a41, CAMOCTOSATEIILHO CBEPSTh JEUCTBHS C IIEJIbIO U MCHPABIISITh OIIMOKH, BBINOJIHATh JEHCTBHS 110




3alaHHOMY 00pa3Ily, OIlEHUBATh CBOIO PabOTY, CAMOCTOSATEIHHO UCTIPABIIATEH OIMOKH, YMETh OOHAPYXHBATh U (OPMYITHPOBATH YUeOHYIO ITpoOieMy, GOpMHPOBATH HABBIKK KOHTPOJIS U
OLICHKH, a/IEKBATHO OIICHMBATh YPOBEHb CBOMX 3HAHUW M YMEHHH, HAWTH HAHOOJIEe TPOCTON CIIOCO0 pelleHNs SKCIIEPUMEHTAILHOMN 3aa41, 0CO3HABaTh CaMOT0 ce0sl KaK JBIKYIIYIOCS
CHUITy CBOETO Hay4eHHsI, CBOIO CIIOCOOHOCTH K MPEOIOJICHHIO TIPEMSATCTBUI U CAMOKOPPEKIIMS, IIAHUPOBATh U MPOTHO3UPOBATH PE3YJIBTAT, yMETh paboTaTh B IPYIIIE U JACIaTh
CaMOIPE3SHTAIIHIO

[o3HaBarenbHbIE YMEHHUS — YMETh O0BSCHATH (PU3NUECKUE SBICHHS, IIPOLIECCHI, CBA3U M OTHOIIEHHS B XO¢ PA0OThI, YMETh CTABUTh U (JOPMYIIUPOBATH NPOOIIEMBI, YCBAUBATh
AJITOPUTM JICSITEIbHOCTH, YMETh aHAJIM3UPOBATh MOJYYCHHBIC PE3Y/IbTaThl, yMETh OLCHUBATH MMOJYYCHHBIC PE3yNIbTaThl, YMETh CAMOCTOSTENILHO [UIAHUPOBAThH WIIM CO3[aBaTh AJITOPHUTM
neiicTBui, 6e30macHo U 3((EKTHBHO HCIIOIh30BATh Ja00paTOpHOE 000PYI0BaHUE, IPOBOAUTH TOUHBIC H3MEPCHHUS U aJCKBATHO UCIOJB30BATh MOJTYUYCHHBIC PE3YAbTaThl, YMETh
aHAJIM3UPOBATh U CUHTE3UPOBATh 3HAHUS, BRIBOJMTH CIICICTBUS, YCTAHABIUBATD IPUYMHHO- CJICACTBEHHBIC CBS3H, CTPOUTH JIOTHUCCKYIO IIETTh PACCYKICHHMN, BEIJIBUTAaTh U
000CHOBBIBaTh THIIOTE3bI, IPEOOPA30BHIBATH HH(DOPMAIIHIO U3 OJHOTO BUA B APYTOil, CO3aBATh CXeMATHYCCKUE MOJICITH C BBIJICIICHUEM CYIICCTBCHHBIX XapaKTEPUCTHK OOBCKTA,
MIPUMEHSTH 3HAHUS MMOJYYCHHBIC HA IPYTUX YPOKAX, PEelIaTh 3aa44 Pa3IuIHBIMU CIIOCO0aMH, yMETh BEIOUPATh HanbOoee 3h(HEeKTUBHBIC METO/BI PEIICHHS 33]a4 B 3aBUCUMOCTH OT
KOHKPETHBIX YCJIOBUH, KOHTPOJIUPOBAThH U OIICHUBATH MPOLECC U PE3YIBTATHI NEATCILHOCTH, YMETh CHCTEMHO MBICITUTD, CO3/IaBaTh, IPUMEHAIThH U IPEOOPA30BHIBATh 3HAKH U CHMBOJIBI
JUTsl pellIeHUsT YIeOHBIX U MMO3HABATENbHbBIX 3a/1a4

KoMMyHHKaTHBHbBIC YMEHHUS — YMETh C IOCTATOYHOM TTOJIHOTOH U TOYHOCTHIO BBIPAXKaTh CBOM MBICIH B COOTBETCTBUH C 33/1a4aMHU M YCIOBHSM KOMMYHHKAIHH, YMETh
IUIAHUPOBATh YUEOHOE COTPYIHUUECTBO C YIUTENIEM U OJJHOKIIACCHUKAMMU, KOPPEKTUPOBATh UX JICHCTBUSI, yMETh paboTaTh CAMOCTOSITENBHO U B TPYIINE, yMETh BBISIBUTH MPOOIEMY,
WHUIUATHBHO COTPYIHUYATH B MOKCKE U cOOpe MHDOPMAIMH JUTS €€ PEUICHHs, Pa3BUBATh MOHOIOTHYECKYIO U TUATIOIMYEeCKYIO PeUb, yYaCTBOBAThH B KOJUIGKTHBHOM O0CYXKICHUN
npobiieM, OPMHUPOBATH KOHTPOJIb U CAMOKOHTPOJIb TIOHATHH U a1rOPUTMOB

47 BekropHsle muarpammMel 1 | [IpencraBieHne rapMOHHYECKOTO KO- 6.11
OIMCaHMs IEPEMEHHBIX TOKOB H neGaHns Ha BEKTOPHOH AMarpaMme. Hcnons30BaTh METO BEKTOPHBIX
HaInpsoKeHUH MrHoBeHHOE 3HaueHHe HanpspkeHns. Paza JarpaMM JUIs TIPEICTaBICHHS
konebannii. HauanpHas daza koneOaHuii. TapMOHHUYECKUX KOJIeOaHnH.
CroxeHne IByX KoJeOaHuiA.
48 Pesucrop B uemnu ne- Cuna Toka B pezuctope. JlelicTByromiee Brruucnsate aeiicTByIoNMe 3HaUCHUS 8.11
PEMEHHOTO TOKa 3Ha4YEeHUE CUJIbI IEPEMEHHOTO TOKa. AK- CHJIBI TOKA Y HATIPSDKEHMS.
THUBHOE COIPOTHBIICHHE.
49 Konpnencarop B uenu Pa3psnxa konneHcaropa. Bpems pe- Brruncnare éMkocTHOE § 39; 3agaum Ne 2, 9.11
MEePEeMEHHOTO TOKa nakcaiu R — C-nierin. 3apsiika KoH- COIIPOTHUBIICHNE KOHJICHCATOPA; 3,5k § 39.
nencaropa. Tok cmemenus. Marauto- yCTaHaBJIMBATh MEKIPEIMETHBIC
JIeKTpUUecKas HHAyKIus. EMxocTHOE CBSI3M (PU3UKHM U MAaTEMaTHKH TIPH
COIIPOTHBIICHHE. penieHnn rpaduuecKux 3aaad.
50 Karymka HHIyKTHUBHOCTH B WunykTuBHOE conporuBieHue. Paznoctu Brruucnsate UHAYKTUBHOE § 40; 3agaum Ne 2, 9.11
LMY NEPEMEHHOIO TOKa (a3 MeXIy cuIoi ToKa B KaTYIIKE U COTIPOTHUBJIEHUE KATYIIKH. 4,5« § 40.
HanpshKeHueM Ha Hel. CpegHee 3HaueHUe
MOII[HOCTH NEPEMEHHOT0 TOKA B KAaTYIIKE 3a
MEPUOI.
51 CB0OOHBIE TapMOHHYECKHE DHEprooOMeH MEXAY IEKTPUIECKUM U AmnanuzupoBats nepepacnpenenenue | § 41; 3agaum Ne 3, 10.11
JIEKTPOMArHUTHbIE KOJICOAHUS B | MarHUTHBIM mojismu. KoneGarenbHbIi 9HEPTUM NpH KosebaHusxX B koneba- | 4,5k § 41.
KoJie0aTeNbHOM KOHTYpe KOHTYp. YacroTa n nepnoj coOCTBEHHHK TEJIBHOM KOHTYPE;




rapMOHHYECKUX Kosebanuit. dopmyia

Tomcona.

pacCUUTBIBATh NEPUOI COOCTBEHHBIX

TapMOHHUYCCKUX KoJIeOaHuH.

52 KonebarenbHblil KOHTYp B LIETIH BbIHYyXI€HHBIE 3JIEKTPOMATHUTHBIE KO- OnuchIBaTh SBJICHUE PE30HAHCA, § 42; 3agaun Ne 3-5 | 13.11
MePEeMEHHOr0 TOKa nebGaHus B KosiebaTeIbHOM KOHTYpE. MOJIy4aTh PE30HAHCHYIO KPUBYIO C K § 42.
BekropHas quarpamMma Juist K0i1e0aTebHOrO | TOMOIIBIO BEKTOPHBIX TUarpaMM;
KoHTypa. [loyHOE compoTHBiIeHNE KOHTYpa | HAaOJIIOAATh OCIMIIIOTPAMMBI
nepeMeHHOMY TOKy. Pe3oHaHc B rapMOHHMYECKUX KOJIeOaHUI CHITBI
KoJsieOaTenbHOM KOHTYpe. Pe3oHaHcHas TOKa B LIETIH;
yacToTa. Pe3oHaHCHas kpuBas. UCCIII0BATh SIBJICHUE
Vcnonp30BaHue SBJICHUS PE30HAHCA B NIEKTPUYECKOTO PEe30HAHCA B
pagnOTEeXHHUKE. MOCJIEJOBATEILHON IETIH.
53 IpumecHsiit moynpoBoaHuk - | CoOCcTBEHHAas IPOBOIUMOCTH MOJTYTIPO- AHanmM3upoBaTh MEXaHU3MBI §43. 1511
COCTaBHasl YaCTh JIEMEHTOB CXeM | BOJHUKOB. MeXaHU3MBbl COOCTBEHHOMN COOCTBEHHOU ¥ IPUMECHOI
IIPOBOJIUMOCTH - 3JICKTPOHHAs U ABIPOYHAs. | MPOBOJUMOCTH MOJIYIIPOBOJIHUKOB.
IIpumecHas npoBoguMocTh. JJOHOpHBIE U
akIenTopHsle npumecH. [loynpoBoaHuKH
n- U p-THIIA.
o4 [TonynpoBoanukoBbiit tuoa | p — n-Ilepexon. O6pa3oBaHue JBOMHOTO — OOBIACHIATHL MEXaHU3M § 44. 16.11
3MEKTPUUYECKOTO CIIOS B p — JI-TIEpeXo/ie. OJTHOCTOPOHHEH
3anuparonuii cioil. BoneT-amnepHas IIPOBOAUMOCTH p — JI-
XapakTepUCTHKa p — n-riepexona. [lomy- Hepexoja;
IIPOBOIHUKOBBII 10, Bempsamiienue — OOBACHATH NPUHLUI PabOTHI
IepeMeHHoro Toka. OgHo- U BBINPSIMUTEIIS.
JBYXTIOIYIIEPHOJHOE BBIIPSIMIICHHUE.
55 Tpanzucrop n—p —n-up — n— P-TPAH3UCTOPHI. — OOBACHATH MPUHITUT PAOOTHI § 45. 16.11
Ycunurenu Ha Tpanzucrope. Koadduiment YCHJIUTENS Ha TPAH3UCTOPE.
ycuseHus. ['eHeparop Ha TpaH3HUCTOpeE.
56 Kontpomnsuas pabora Ne 5 Kontponsnas padora Ne 5 «IlepemeHHbII — IlpuMeHsTh NOTy4YeHHBIE 17.11
«IIepeMeHHBIN TOK» TOK». 3HAHUA K PEIICHUIO 3a1a4.
DJIeKTPOMArHUTHOe u3ryuyenue (48 4)
YVYI:

PerynsaTuBHBIE yMEHUS — YMETh CAMOCTOSITENIFHO BRIJCIIATH MIO3HABATEIBHYIO LIENb, YMETh ONPEICIIATh MIOCIEA0BAaTEIbHOCTD TPOMEXYTOUHBIX IIeJIeH ¢ YIETOM KOHEYHOTO
pe3ynpTara, COCTABIATh IUIaH M ONPEASISITh MOCIeI0BATEIFHOCTh ICHCTBUH, YMETh OCYIIECTBIISITh KOPPEKIIMIO M KOHTPOJIb B Mpoliecce 00yUeHHs, OCYIIECTBISITH KOHTPOJIb B hopMe




CpaBHEHUSI aJITOPUTMA ACHCTBHI C 3aJJaHHBIM 3TAJIOHOM C IIeIbI0 00HAPYKeHUST OTKJIIOHEHUH U OTIIMYUH OT HETO, KOPPEKTHPOBATh U3yUEHHBIC CTIOCOOBI ICUCTBUN U alTOPUTMOB,
BBIJICNATH M OCO3HABATh YYAIIUMICS TO, YTO YK€ YCBOCHO B Kypce (GM3MKHU M YTO eml¢ MOJUIeKHUT YCBOCHHUIO, OIIEHUBATh KAY€CTBO M YPOBEHb YCBOSHUS MaTepHalia, yMETh ONPEACTIATh
MIOHATHS, CTPOUTH YMO3AKITIOUCHUS U JIeNIaTh BRIBOMBL, (POPMHUPOBATH IICIIETIONIaTraHNe KakK ITOCTaHOBKY y4eOHOW 3aa4/ Ha OCHOBE COOTBETCTBHS TOTO, UYTO yKe U3BECTHO M YCBOCHO
YYaIMUCS, U TOTO, UTO €II€ HEU3BECTHO, COCTABIIATE IJIAH PEIICHHUS 33/1a91, CAMOCTOSTEIBHO CBEPSITh ACUCTBUS C IENBI0 M HCIPABIIATH OIINOKH, BBIITOTHATH JCHCTBUS 110
3aJaHHOMY 00pa3Ily, OIICHUBATh CBOIO PaboTy, CAMOCTOSTEIFHO MCIIPABIATH OIHOKH, YMETh OOHApYKHBATh U (HOPMYITHPOBATE YIeOHYI0 IpobieMy, (POPMHPOBATh HABBIKA KOHTPOJIS H
OIICHKH, a[IeKBaTHO OIICHWBATh YPOBEHb CBOMX 3HAHWU M YMECHHUH, HAlTH HanOosee MpoCToii criocod pemeHns IKCIIepUMEHTATFHON 3a/1a91, 0CO3HABATh CaMOro ce0s Kak ABIDKYITYIOCS
CHITY CBOETO Hay4eHHsI, CBOIO CIIOCOOHOCTH K IPEOJOJICHHIO TPETSTCTBUI U CaMOKOPPEKIMS, IIAaHUPOBATh U MIPOTHO3UPOBATH PE3YNIBTAT, yMETh paboTarh B IpyIIIE U JeJaTh
CaMOIIPE3CHTAIIHIO

[To3HaBaTenbHBIE YMEHUS — YMETh OOBSCHATH (DU3NYECKHUE SBICHHUS, IPOLIECCHI, CBSI3U M OTHOILECHHUS B XOJI€ PaOOTHI, YMETh CTaBUTh U ()OPMYIIUPOBATh POOJIEMBI, YCBaUBATh
AITOPUTM JIESITEIbHOCTH, YMETh aHAJIM3UPOBATh IOJyYEHHBIC PE3y/IbTaThl, yMETh OLICHUBATh [TOJIYYCHHBIE PE3yJIbTaThl, YMETh CAMOCTOSTENILHO TUIAHUPOBATh WIIM CO3/aBaTh aJlTOPUTM
JieicTBUH, Oe30nacHo 1 3P EeKTHBHO UCTIONB30BaTh Jab0paTOpHOE 000PYIOBaHKE, IPOBOIUTH TOYHBIE U3MEPEHHS U a1eKBaTHO UCIIOIb30BATh MOJTYUYEHHBIE PE3Y/bTaThl, YMETh
aQHAJIN3UPOBATh M CHHTE3NPOBATh 3HAHNUS, BRIBOIWUTH CIIC/ICTBHUS, YCTaHABINBATh IPUIMHHO- CIICACTBEHHBIE CBS3H, CTPOUTH JIOTHUECKYIO IIETh PACCYKICHHUH, BRIABUTATH 1
000CHOBBIBaTh THIIOTE3HI, TPE0OPa30BHIBATH HH()OPMAIIHIO U3 OJHOTO BHAA B APYTOii, CO3AaBATh CXEMAaTHICCKIE MOJIEIHN C BBIJICIIEHUEM CYIIECTBEHHBIX XapaKTEPUCTHK OOBEKTA,
MIPUMEHSATH 3HAHUS MTOTyYCHHBIC Ha IPYTUX YPOKAX, PemaTh 3a4a4d Pa3IMIHBIMA CII0CO0aMH, yMETh BEIONpaTh HanbOoee 3(h(heKTHBHBIC METOABI PEIMICHHS 3a7a4 B 3aBUCUMOCTH OT
KOHKPETHBIX YCIOBHUH, KOHTPOIUPOBATH U OIICHUBATH TIPOLIECC U PE3YIABTATHI NeATCITFHOCTH, YMETh CHCTEMHO MBICITUTD, CO3[aBaTh, IPUMEHATH U IIPe0OpPa30BhIBATE 3HAKH U CHMBOIIBI
IUTA pelIeHns] yIeOHBIX U TIO3HABATEIBHBIX 3a/1a4

KoMMyHUKaTHBHBIC yMEHHS — YMETh C JOCTaTOYHON TIOJTHOTOW M TOYHOCTHIO BRIPAXKATh CBOM MBICITH B COOTBETCTBHUH C 33a9aMU U YCIOBHUIM KOMMYHHKAIIUH, YMETh
IUIAHUPOBATh YUE€OHOE COTPYJHUUECTBO C YUUTENIEM U OJJHOKIIACCHUKAMH, KOPPEKTUPOBATh MX JEHCTBHSA, YMETh pad0TaTh CaMOCTOSTEIBHO U B TPYIIIE, YMETh BBISIBUTH POOIIEMY,
WHHIMATHBHO COTPYIHUYATh B IOHMCKE U cOOpe MH(OPMAIMHK IS €€ PElICHHs, Pa3BUBaTh MOHOJIOIMYECKYIO U TUAJOIMYECKYIO Pedb, yUaCTBOBAThH B KOJUIEKTHBHOM O0CYXKIICHUU
pobseM, GOopMHUPOBATH KOHTPOJIb M CAMOKOHTPOJIb TIOHSATHI U aJTOPUTMOB

BHeypouwuHas nearenbHOCTb-—PUCYHOK No TemMmec«l[lonHaacxeManpousBoOACTBa,Nepepgayumn u
noTpebneHnwe sNeKTPOOIHEPTIUU, MUHU-—NTPOEeKT No TemMe«Moé& 3peHMEe—KaK erocoxpaHuntTbh

HziyyeHune u npueM 3JIeKTPOMATHUTHBIX BOJIH paguo- 1 CBYU-anana3ona (8 4)

o7 ONeKTPOMarHUTHBIE BOJIHBI OmnpiT ['epria. DnexTpoMarHuTHas BOJIHA. § 46. 20.11
IIpoBOANTH aHAIOTUU MEXIY
W3ny4yeHne 37eKTpOMarHUTHBIX BOJH.
MEXaHUYECKUMH U
[T10THOCTH 3HEPTUH 3IEKTPOMATHUTHOTO
3JIEKTPOMAarHUTHBIMH BOJIHAMH U MX

HOJIA.
XapaKTepUCTUKAMU.
58 Pacnpoctpanenue Berymas rapmoHHYECKas JJIEKTpoOMar- HaGmonath siBJieHUE NOJISIpU3aLUK § 47; 3amaun Ne 2, 2211
9JIEKTPOMAarHUTHBIX BOJIH HUTHas BOJIHA. /[111Ha BOJIHBI Y paBHEHUs 9JIEKTPOMAarHUTHBIX BOJIH; 3,5k §47.
HaTPSKEHHOCTH 3JIEKTPUIECKOTO TOJIS U BBIYUCIIATH JUIMHY BOJH.

MHAYKIUS MarHATHOTO TIOJIS [Tt Oeryinen
rapMoHU4ecKoi BoJHBbL. [Tonsgpuzanus
BosHBI [ockocTu nossipuzanuu

3JIEKTPOMAarHUTHOU BOJIHBI. DPOHT BOJIHBIL.

Jlyu.

59 SHCPFHH, TNepeHOCUMast HnTencuBHOCTH BONHBL. [loTOK OHEPIrun U CI/ICTGMEITI/ISI/IPOBEITL 3HAaHUA O (1)I/I3I/I' § 48. 23.11




QJICKTPOMAriMTHBIMH BOJTHAMU

IJIOTHOCTH IMOTOKA SHEPrun
SHGKTPOMaFHHTHOﬁ BOJHBL. THTEHCHBHOCTH
SHGKTPOMaFHHTHOﬁ BOJIHBL. 3aBUCHMOCTU
UHTCHCUBHOCTHU BHGKTpOMaFHHTHOﬁ BOJIHBI
OT pacCTOSAHUA 1O UCTOYHUKA U3JTYUCHU U

€I0 4aCTOTHI.

YECKHUX BCIIMYMHAX: IMOTOK SHCPIUu U
IIJIOTHOCTH MOTOKA SHEPIrUM IJICK-
TpOMaFHHTHOﬁ BOJIHBI,
WHTCHCHUBHOCTb 3J'I€KTpOMaFHPITHOﬁ

BOJIHBI.

60 JlaBieHue u UMIYJIbC JlaBieHue 31eKTpOMarHuTHOM BOJIHEI. . § 49. 23.11
. OOBSICHITH BO3JIEHCTBUE COTHEUHOTO
9JIEKTPOMArHUTHBIX BOJIH CBsi31 1aBIICHUS DJIEKTPOMArHUTHON BOJIHBI
W3ITyYEHUs] Ha KOMEThI, CITyTHUKH U
C €€ UHTEHCUBHOCTbhIO0. IMIysbC
. KOCMUYECKHE amnmnaparhl;
3JIEKTPOMArHUTHOM BONHEI. B3anuMocBsizu
. OTHCHIBATH MEXaHU3M JIaBJICHHUS
HMITYJIbCA DJIEKTPOMATrHUTHOM BOJIHEI C N
. . ANIEKTPOMArHUTHOW BOJIHBI.
MIEPEHOCUMOI €10 YHEPrHUeil.
61 CHeKTp 2JIeKTPOMarHUTHBIX Juanazon gactoT. ['paHuIlsl Tuana3zoHoOB F XapakTepu30BaTh JUANa30HbI JJTUH 2411
BOJIH JUTMH BOJIH (4aCTOT) CIIEKTpa BOJIH (Y4aCTOT) CHEKTpa dJIEKTpoMar-
9JIEKTPOMArHUTHBIX BOJIH U OCHOBHBIE UC- HUTHBIX BOJIH;
TOYHHUKH M3JIYYEHUS B COOTBETCTBYIOIINX F Ha3bIBaTh OCHOBHBIC UCTOYHUKHU
JMana3oHax. M3ITyYEHUs] COOTBETCTBYIOLIUX
JIMana30HOB JUIMH BOJIH (4acToT);
F IPEJCTABIIATh JOKJIAIbl, COOOIICHUS,
Mpe3eHTAIINH.
62 Panno- u CBY- BonHbI B [IpuHuune! paauocs3u. Bunsl paauocsszu: — OuenuBath posb Poccun B 27.11
CpPEeICTBaxX CBA3H. paauotenerpadHasi, paguoTenchOHHAST U Pa3BUTHUHU PATUOCBSI3H;
Pannorenedonnas cBs3b, paavoBenianye, TeNeBUICHHUE, — cobupaTh JETEKTOPHBIN
panuoBenianmue paauonokanus. Paguonepenaya. PaaMONPUEMHHK;
Moaynsius nepeiaBaeMoro CUrHania. — OCYIIECTBIIATh
AMITTUTYHAs] K 9ACTOTHAST MOTYJISIITHSI. panuonepenady u pa-
[TpuHIMIIMaTbHAS cXeMa MepeaTunKa JTUOTIPUEM.
aAMIUTUTYIHO-MOJIyTUPOBAaHHBIX KOJICOaHMIA.
IIupuna xkanana cBs3u. Paguonpuem.
JetextupoBanue (WM AEMOTYIISIN)
currana. Cxema MmpocTenIero
paauonpreMHHKA.
63 IHoaroroBka K KOHTPOJILHOM [IpumensTh NONYy4EHHbBIE
padote 3HAHWSI K PEIICHMIO 3a/1a4.
64 29.11

KonrponsHas pabora Ne 6

Konrponbnas padora Ne 6 «3nydyenue u




«M3ny4yenue u npuem
9JIEKTPOMArHUTHBIX BOJIH PaJIno-
u CBY-gnamnazona»

MIPUEM DJIEKTPOMArHUTHBIX BOJIH PaJiuo- U
CBUY-nuana3zona.

I'eomerpuyeckas ontuka (18 1)

65 Ipunnun INolirenca. BoJsiHa Ha NOBEPXHOCTH OT TOYEYHOT'O — OGBACHATH IPAMONIHHEHHOE §53 30.11
ncrouHuka. [lepemoBoit ppoHT BOTHEI.

[Ipunuun [Noiirenca. Hanpasnenue PAaCTpOCTPAHCHHC CBETA € TOTKH
pacnpoctpaneHus GpoHTa BoJHEI. Mc- 3peHHs BOJIHOBOH TEOpHH;
NoJIp30BaHue nmpuHIuna ['rolrenca ais

00BSICHEHUS OTPAYKEHUSI BOJIH.

66 Orpaxenue BOIH 3akoH oTpaxkeHus BoJH. OOpaTHMOCTH — HCCIeI0BaTh CBOMCTBA § 54. saflaqn 30.11
CBETOBBIX Jiydel. OTpakeHHe cBeTa: N300paKeHHs IpeIMeTa B Ne2,3,5k§ 54
3epkajibHOE U U dy3Hoe. M300paxenue IJIOCKOM 3epKalie;

IpeaMeTa B IJIOCKOM 3epkaie. MHumoe — CTPOWTH N300paKeHHE
n3obpaxeHue. IpeaMeTa B III0CKOM
3epKaje.

67 IIpenomienue BOIH IIpenomnenue. Mcnonp3oBaHue NpUHIUIIA — Hab6mronate npenomienue u | § 55; 3amaun Ne 2, 4 112
IolireHca a1t 00BSICHEHUS ATOTO SIBJICHUSL. MIOJIHOE BHYTPEHHEE K § 55.
3aKOH MPENOMIICHUS BOJH. AOCOTIOTHBIN OTpaxxeHHe CBETA;

Iokasaresb IpeaoMieHus cpeasl. [lomHoe — OOBSICHSTH OCOOCHHOCTH
BHYTPEHHEE OTpakeHHE. YTOJI IIOJTHOTO MIPOXO’KICHUS CBETA Yepe3
BHYTPEHHEro oTpaxkeHus. cnosbp3oBanue TpaHMIly pa3zena cpern;
TIOJTHOT'O BHYTPEHHET'O OTPAKCHU B — CpaBHUBATD ABJICHUSA
BOJIOKOHHOM OITHKE. OTpa)KeHHsI CBETA M TIOJIHOTO
BHYTPEHHETO OTPaKEHHSI.
68 Aucriepcus ceera Hucnepcus ceera. [Ipusma HeroToHa. Habnromath TuCIEpCHIO CBETA, § 56. 4.12
3aBHCHMOCTh a0COTIOTHOTO MTOKa3aTeNs MIPUBOJIUTH JIOKa3aTeIbCTBA YIIEKTPO-
TIPEIIOMJICHUA OT 4aCTOTBI CBETOBOM BOJIHBI. MarHuTHOM IpUupoabl CBETA,
OOBsicCHEHHE SIBIICHUS TUCIIEPCUH. HCCIIeIOBaTh COCTaB OEI0TO CBETa,
3aBHCHMOCTh BPEMEHH 3ara3/bl- BaHHS HaOJI0IaTh pa3ioKeHne 0enoro
CBETOBOM BOJIHBI OT aMIUIUTYIbl BTOPUYHON | CBETa B CIIEKTP.
BOJIHBI. HOpMaJ'[I)Haﬂ JAuctniepcus.
69, 70 6.12

[Toctpoenne n3o0pakeHUH U
X0/1a Ty4eH Mpu MpeIoMIIECHUN

CBCTa

N3o0pakeHne TOUeUHOTO HCTOYHUKA.
IIpoxoxxaenue cera yepes
IUTOCKOTIaPAJUICIbHYIO TJIACTHHKY.

IIpenomnenue cBeTa Npu3MoN.

HccnenoBaTh 3aKOHOMEPHOCTH,
KOTOPBIM IMOTYUHACTCA ABJICHUC
MPEJIOMIICHUSI CBETA;

CTPOUTh XOJ Jy4€eil B IIIOCKONapal-

§ 57; 3amaum Ne 3-5
K § 57.




Ipenommnsiromuii yron npusmsl [Ipusma

TOJIHOT'O BHYTPEHHET'0 OTPAKCHU .

JICJIbHOM IJIACTUHE U B npusMax.

71 Konrponbnas padora Ne 7 Konrponbnas pabora Ne 7 «OtpaxeHue u [TpuMeHsATh 3aKOHBI OTPAXKEHHS U 7.12
«OTpakeHHe U TpesIOMIICHHE TIPEJIOMJIEHUE CBETaY. MPEJIOMJICHHS CBETA IIPH PEIICHUN
CBETa» 3ajau.
2 Jlnuser I'eomeTpuueckue xapakTepucTuku. Jlu- § 58. 7.12
. . CucremMaTu3upoBaTh 3HaHUS O GU3HU-
HeifHOe yBeJIMYeHUEe ONTUYECKON CHCTEMBI. .
YeCKOW BEJIMYMHE Ha IpUMepe
Jlunza. ['maBHas onTuueckas och U TIaBHas . .
JIMHEHHOTO YBEJINYEHHSI ONTHYECKON
IUTOCKOCTH JIMH3BL. THIIBI JIMH3.
CHCTEMBI;
Cobwuparoniye 1 pacCenBaroIINe JTUH3BI.
KJIacCU(UIMPOBATh THUIIBI JIMH3.
Tonkas nuH3a.
73 Cobuparoriye JTHH3BI I'maBHbIH POKyC cCOOUpAIOIICH JIUH3BI. F [Tomy4ate nzoOpaxenus ¢ momompio | § 59; 3amaun Ne 2, 8.12
doxkycHoe paccTogHue. OnTUYecKas cuia coOuparoniei JIMH3bI, 4,5k §59.
JMH3bL. EquHUIA ONTUYECKOM CUITBIL. F CTPOMTH X0 JIyueil B coOuparomiei
OCHOBHBIE JTy4H JJ1s1 COOMPAIOILEH JINH3BI. JIMH3E;
doxkanbHas MIOCKOCTh JUH3HI. F BBIUUCIIATh ONTUYECKYIO CHITY JIMH3HI.
74 N3o6pakenue npeamera B Tumnel U300pakeHNit: NeUCTBUTEIBHOE U r HaxoauTh rpadudecku onTuuecKuii § 60; 3agaun Ne 3-5 | 11.12
cobuparonieii JuH3e MHuMoe. [TonepedHoe yBennyeHne JTMH3BI. LEHTP, TJIaBHBIN POKYC U POKyCHOE K § 60.
ITocTpoenue n3obpaxkeHuit B codupatromeit paccTosiHuEe COOMpPArOIe JTUH3HI;
JIUH3E. F CTPOUTH M300paXKeHUe MpeaMeTa B
JIMH3E.
75 dopmyna TOHKOH BbIBOT pOPMYIIBI TOHKOM JTMH3BI IS IBYX § 61; 3amaun Ne 3-5 13.12
coOuparorei JNH3bI CIIydaeB: IpeAMeT HaxoAuTcs 3a pokycoM | OmpenensTs BEIHYUHBI, BXOAAMHUE B | K § 61.
muasel (d > F), mpenmer HaxomuTest (hopMyITy TOHKOH JIMH3BI;
Mexmy TuH30i 1 Gokycom (d < F). F XapakTeph30BaTh U300paKEHHUS B CO-
XapaKTepUCTHKH U300pakeHUH B Ouparomieit TuH3E.
CcOoOMparoIuX JIMH3AX.
76 Paccensaromue J1H3bI I'naBHBI QoKyc paccenBaronIei JIMH3EI. Beruncisate GokycHoe paccrosHue | § 62; 3amaun Ne 2, 4 14.12
@DoKyCHOE pacCTOSHUE, ONTUYECKAs CUIIA. ONTHYECKYIO CHITy PaccenBaromen K § 62.
OCHOBHBIE JIy4H JUIsl pacCEUBAIONICH JIMH3bI. | JIMH3bI;
IMoctpoenue xona yueil B paccenBaromeit CTPOUTH XOJ JIyuell B pacceuBaromen
JIH3E. JIMH3E.
77 14.12

W3o0paxkeHue npeamera B

I/I306pa>KCHI/IC TOYCYHOI'0O HCTOYHHKA.

PaccuntreiBaTh pacCTosiHuC OT n300-

§ 63; 3amaum Ne 2, 4




paCCGI/IBaIOHICﬁ JIMH3C

INonepeuHoe yBenudyenue auH3bl. Dopmyna
TOHKOH pacceuBaroliei TUH3bI.
XapakTepuCTHKU U300paXKeHUs! B pac-
ceuBatolneit un3e. ['paduku 3aBucuMocTH

f(d) u ().

paXkeHus npeameTa a0
paccenBaronieil JTUH3HI;
CTPOUTH M300paKCHHUE MPEIMETa B

JIMH3EC.

K § 63.

78 @DoKyCcHOE pacCcTOSHUE U I'naBHBIN QOKYC ONTHYECKON CHCTEMBI. PaccuutsiBath (okycHoe paccrosinue | § 64; 3amada 3 k § 15.12
OINTUYECKAs CUJIa CUCTEMBI U3 DOKyCHOE PacCTOSHUE CUCTEMBI U3 IBYX U ONTHYECKYIO CHITy CUCTEMBI U3 64.
ABYX JIMH3 cobuparomux JIuH3. OnTHYecKas cuia JABYX JIMH3;
CUCTEMBI OJIM3KO PACIIONIOKEHHBIX JIMH3. HaXOJMTh rpa)ueCKU TIIaBHBIN
@DOoKyCHOE PacCTOSHUE CUCTEMBI U3 (hoKyC ONTHYECKOH CHCTEMBI U3 IBYX
pacceuBaroIiei ¥ COOMpPArOIICH JTHH3HI. JIVH3.
79 YenoBeueckui Ta3 Kak Crpoenue ria3a. Pa3zpemaromas cro- — AHanusmpoBath yeTpoiicTBo | § 65; 3agaun Ne 3-5 | 18.12
OINTHYECKasi CUCTEMA CcOOHOCTh U MUHUMAJIBHBINA yTOJI 3peHUs ONTHYECKO cHCTeMBbI Ia3a; | K § 65.
rnaza. Akkomonanus. JanbHsis u OnnKHssA — OLICHUBATh PACCTOSTHUE Hau
TOUKU. PaccTosHue HamTydIero 3peHus. JIY4IIEeTO 3peHHs;
JedhexThl 3peHnst 1 UX KOPPEKLusl. — HCCIeI0BaTh U
ACTUTMATHU3M. aHaJM3UPOBATh CBOE
3pEHHE.
80 OnTuyeckue TprudOpsHI, Jlyma. YrnoBoe yBenndenue. ONTHYECKUHA — PaccuunTsIBaTh yrioBoe Bagaua Ne 2 k § 66. | 20.12
YBEJIMYMBAIOIINE YIOJ 3pEHHS MUKpockor. OOBEKTHB U OKYISp. YBEJIMYECHUE JIMH3HI,
OnTH4ecKHii TeJIecKon-pedpakTop. MHKPOCKOTIA ¥ TEJIECKOTIA.
81 Pemrenne 3anaq Pemenne 3amay tuma: 4,5k § 64; 4,5k § — CTpouTth n300paKeHUsI Bamaun Ne 5 k § 62, 21.12
66. MPEJIMETOB B JINH3aX U 63.
ONTHYECKUX MPUOOpax.
82 Kontponpnas padora Ne 8 Kontponpras padora Ne 8 «['eomerpu- — IlpumeHsaTh NOdy4YEHHbIE 21.12
«["eomeTpuueckas ONTHKA YyecKas ONTHKA. 3HAHUS K PEIICHHIO 3a/1a4.
BoJanoBas ontuka (10 u)
83 WuTepdepenys BoH IIpuHIUI HE3aBUCUMOCTH CBETOBBIX — OnpenensaTs ycnoBus §67. 22.12
my4koB. Clio)KeHHe BOJH OT HE3aBUCHUMBIX KOT€PEHTHOCTH BOJIH.
TOYEYHBIX HCTOYHUKOB. MIHTEepdepeHus.
KorepenrtHsle BosHbI. Bpems u ainuna
KOT'€pPEHTHOCTH.
84 25.12

Bzaumnoe YCUJICHUEC U

VcnoBus MUHUMYMOB U MAKCUMYMOB IIpU

OOBSICHATD YCIIOBHSI MUHIMYMOB 1

§ 68; 3amaun Ne 3-5




ociiabyieHue BOJIH B IpOCTpaHcTBe | mHTEepdepeHnu BosH. ['eomeTprueckas MaKCHMYMOB TIpH HHTEpdepeHInn K § 68.
pasHocTH xoza BosH. VHTepdepenms CBETOBBIX BOJIH.
CHUHXPOHHO M3JIy4alOIINX UCTOYHHUKOB.
85 Wnreppepennns ceera Omsit FOHra. Crioco0sl noyueHus HaOmionats nHTepepenmmio caera. § 69. 27.12
KOTepEeHTHBIX UCTOYHUKOB. HTEphepenus
CBETa B TOHKHUX IUIeHKaX. [IpocBeTienue
OIITHKH.
86 Hudpakmms cera Hapymienue BoiHOBOTO (hpoHTa B Cpeje. HaGmonars nudpakuuio cBeta Ha §70. 28.12
Hudpaxius. Judpakiius cBeTa Ha IIEIH. LIEJIN U HUTH;
ITpunnun Noiirenca-Openens. 3oHa OIIPENEIATh YCIOBUE TPUMEHUMOCTHU
Openens. YcnoBust TUGPaKITHOHHBIX MpUOIKEHNS TEOMETPUUYECKOM
MHUHAMYMOB  MaKCHMYMOB. OITHKH.
87 JlaGoparopnas pabota Ne 5 Jlabopatopnas padota Ne 5 «Habnronenue Habnronats uHTEpdEpeHIInIO CBeTa 28.12
«Habmonenune narepdepeHuyu 1 | uHTEpdEpeHInU U AUPPAKIUK CBETa» Ha MBUIbHOH IJICHKE U
JudpakIuy CBETa J(paKIMOHHYIO KAPTHHY OT JBYX
TOYEYHBIX HCTOYHUKOB CBETA MPH
PacCMOTPEHUH UX Yepe3 OTBEPCTHS
Pa3HBIX JUAMETPOB;
0000111aTh B IpoIecce IKCIIePHUMEH-
TaJbHOU AESITEIbHOCTH.
88 JudpakimonHas pemeTka OcobeHHOCTH TU(pPaKIIMOHHON KaPTHUHBI. OnpenensaTs ¢ TOMOIIBI0 § 71; sagaun Ne 3-5 | 29.12
Hudpaximonnas pemerka. [lepuon JUPPaKIHOHHON PEIIeTKH I'PaHUIIBI k§71.
pemeTky. Y CloBus INIaBHBIX MAKCUMYMOB U | CIIEKTPaIbHOW YyBCTBUTEIILHOCTH
OoOOYHBIX MUHUMYMOB. Pa3peniatoras YeJIOBEUEeCKOTO IJ1a3a;
CIOCOOHOCTH ANUPPAKIIMOHHON PEIIESTKH. MIPUMEHSITh YCIOBUS
J(paKkIMOHHBIX MAKCUMYMOB 1
MHHHMYMOB K PELICHHUIO 3a]1a4.
89 11.01

Jlabopatopuas padota Ne 6
«3mepeHne JUIMHBI CBETOBOM
BOJIHBI C TOMOIIIBIO
TU(GPAKIHOHHON PEIIETKI

JlaGoparopnas pabota Ne 6 «M3mepenue
JIJIMHBI cBeTOBOI BOJHBI C TIOMOIIIBIO

TU(GPaKIINOHHON PEIIeTKI

3HAKOMUTBCS C TUPPAKITUOHHON pe-
MIETKON KaK ONMTHYECKUM MPUOOPOM
U C €€ TIOMOIILI0 U3MEPUTH JTMHY
CBETOBOM BOJIHBI,

HaOJII01aTh M 0000IIaTh B TIpOIIecce

3KCHCpHMeHTaJ’[BHOﬁ JACATCIBbHOCTH.




90,91 IToaroroBka K KOHTPOIBHON [TpuMeHsATh NOTyYEHHBIC 3HAHUS K
pabote peIIeHHIO 3a/1ay.

92 KonrponbsHas padora Ne 9 Konrponbhas padora Ne 9 «BonHoBas [TpuMeHsATh NOTyYeHHBIC 3HAHUS K 11.01
«BosHOBas onTHKa» OIITHKA». pELICHUIO 3a71a4.

KBaHTOBasl Teopusi 3JIeKTPOMAarHUTHOTO H3/1y4YeHHs H BemlecTBa (12 v)

YYa:

PerynsaTuBHbBIE yMEHUS — YMETh CaMOCTOSTENILHO BBIJIENIATh I03HABATENIBHYIO LIENb, YMETh ONPEEeNATh OCIEI0BaTeIbHOCT IPOMEKYTOUHBIX 1eNell ¢ y4ETOM KOHEUHOTO
pe3yabTara, COCTaBIATh IUIaH U ONPEEIIATh II0CIIEI0BATEIbHOCTh JEHCTBUN, YMETh OCYLIECTBIISATh KOPPEKIIMIO U KOHTPOJIb B TIpoliecce 00y4YeHUs], OCYLIECTBISITh KOHTPOJIb B hopme
CpaBHEHUS aITOPUTMA JISHCTBUI C 33JaHHBIM ATAJIOHOM C LIEJIbI0 0OHApYKEHHS OTKJIIOHEHUH M OTIIMYHIA OT HETO, KOPPEKTUPOBATh N3YUYEHHBIE CIIOCOOBI ACHCTBUI U aJTOPUTMOB,
BBIJEIISITH M OCO3HABATh YYAIIMMMCS TO, 9TO Y>K€ YCBOCHO B Kypce (M3HMKH U UTO €mI€ MOAJTIEKHUT YCBOSHHIO, OIICHIBATh KAUECTBO H YPOBEHb YCBOCHUS MaTepHaa, yMETh OIPEICIATh
MOHSTHS, CTPOUTH YMO3AKIIIOUCHHUS 1 JIeNaTh BHIBOABL, (JOPMHUPOBATh LENETIONaraHie Kak IOCTaHOBKY y4eOHOH 3a7a4n Ha OCHOBE COOTBETCTBHS TOTO, YTO yXKE H3BECTHO M yCBOECHO
YYaIIMHCS, ¥ TOTO, YTO €I¢ HEN3BECTHO, COCTABIIATH IUIAH PELICHUS 337a9, CAMOCTOATENILHO CBEPATH JCHCTBHS C LENBIO U UCIPABIATH OIINOKH, BEINOIHATH JEHCTBHS 110
3a7aHHOMY 00pasIry, OLIEHUBATH CBOIO paboTy, CAMOCTOSITEIEHO HCIPABIATh OIINOKH, YMETh OOHAPYKMBATh U (POPMYIHPOBATH YIeOHYI0 IIpoOIeMy, (POPMHUPOBATH HABBIKM KOHTPOIS U
OLICHKH, aJIeKBATHO OIICHMBATh yPOBCHb CBOMX 3HAHWH M yMEHHH, HAWTH HanOoJee poCTOH criocod peleHns SKCIEPUMEHTAIBHOHN 3aJa491, 0CO3HAaBaTh CaMOT0 ce0s KaK JBIDKYILYIOCS
CHJTY CBOETO Hay4eHHsI, CBOI0 CIIOCOOHOCTH K MPEOJI0JICHHIO TIPETSATCTBUI U CAaMOKOPPEKIMS, INIAHUPOBATh U IPOTHO3UPOBATH PE3YNIBTAT, yMETh paboTarh B IPyIIIE U JeJaTh
CaMOIIPEe3eHTAIII0

[To3HaBaTeIbHBIE YMEHHSI — yMETh OOBSICHATH (DU3UUECKUE SIBIICHHUS, TPOLIECCHI, CBSI3U M OTHOLICHUS B X0ZIe paOOThI, YMETh CTABUTh U (JOPMYITUPOBATH IPOOJIEMBI, YCBaUBATh
aJTOPUTM JIATEIbHOCTH, YMETh aHAJIM3UPOBaTh MOTYYEHHBIE Pe3ylbTaThl, yMETh OIICHUBATh MOJTY4YEHHBIE Pe3ybTaThl, YMETh CAMOCTOSATENbHO MJIAHUPOBATh WK CO3/1aBaTh allrOPUTM
JeiicTBUi, O6e30nacHo 1 3P eKTHBHO UCTIONB30BaTh Jab0paTOpHOE 000PYI0BaHKE, IPOBOIUTH TOYHbIE U3MEPEHHS U aIeKBaTHO UCIIOJIb30BATh MOJIYUEHHBIC PE3Y/bTaThl, YMETh
AQHAJIN3UPOBATh ¥ CUHTE3UPOBATh 3HAHUS, BEIBOJIUTH CIICICTBUS, YCTAHABINBATh IPUYMHHO- CJIEACTBEHHBIE CBA3H, CTPOUTH JIOTHUECKYIO LIEIb PACCYKICHUH, BEIABUIaTh U
000CHOBBIBATh TUIIOTE3bI, TPEOOPa30BBIBATH HHPOPMALINIO U3 OJJHOTO BH/A B APYTOM, CO37[aBaTh CXEMAaTHUECKHIE MOJICIN C BBIACTICHHEM CYIIECTBEHHBIX XapaKTEPUCTHK OOBEKTa,
MIPUMEHATH 3HAHMS MOJIYYECHHbBIC Ha APYTUX ypOKax, PEelIaTh 3a7a4i pa3IndHBIMHU CIIOCO0aMH, yMETh BBIOMPaTh HanOoee 3 QeKTHBHBIC METO/IBI PEIICHHUS 3a/1a4 B 3aBUCHMOCTH OT
KOHKPETHBIX YCIIOBHH, KOHTPOJIMPOBATh M OLIEHUBATH TIPOILIECC M PE3YNBTaThl JEITEIFHOCTH, YMETh CHCTEMHO MBICIIUTD, CO3/1aBaTh, IPUMEHIThH U IPEOOPa30BIBATh 3HAKH U CHMBOJIBI
JUTSl pEIICHNs] YIE€OHBIX U TTO3HABATENIBHBIX 3a/1a4

KoMMyHUKaTHBHBIE yMEHHS — YMETh C JOCTATOUHON MOJHOTOW U TOYHOCTBIO BBIPAXKATh CBOM MBICIH B COOTBETCTBUH C 337a4aMU U yCIOBUSIM KOMMYHHKALlUU, YMETh
IUITAHUPOBATH YUEOHOE COTPYIHUYECTBO C yIHUTENIEM U OJHOKJIACCHUKaMHU, KOPPEKTUPOBATh X JICHCTBUS, yMETh pabOTaTh CaMOCTOSITENBHO U B TPYIIIIE, yMETh BBISIBUTH IIPO0OIIEMY,
MHHUIMATHBHO COTPYIHHYATh B IOHMCKE U cOope MH(OpMALNN JUIS €€ peIIeH s, Pa3BUBaTh MOHOJIIOTHUECKYIO U AUAJOTHYECKYIO PEUb, y4aCTBOBATh B KOJUICKTHBHOM OOCYXICHIH
npoOisieM, GOPMHUPOBATH KOHTPOJIb U CAMOKOHTPOJIb TIOHATHH U aJITOPUTMOB

BrHeypouHas nearenbHocTb—-—KnacTtepno TemMe«Bunob doTo03dhdhekTOoB» pedhepaT no  TemMe

<<I'Ip|/||v|eHeH|/|e cCneKTpanbHOIO aHanmasar»

93 Tennosoe n3nyuenue TemnoBoe nznydeHue. A6cotoTHO YepHoe | POpMynHpOBaTh KBAaHTOBYIO §72. 12.01
testo. CriekTpasbHast INIOTHOCTD rurnore3y I1naHka, 3aKOHbI TEIIIOBOTO
9HEPreTUYECKON CBETHMOCTH — CIEK- n3nyuenns (Buna u Credana-
TpajbHasi XapaKTEpPUCTHKA TEIJIOBOTO Bonbrmana)

W3ITydeHHs Tena. YIbTpadHrosieToBast
katactpoda. KBanTtosas rumnoresa [Tnanka.
3aKOoHBI TEMIOBOT0 U3yueHus. POToH.

OcHoBHBIE (pHU3NYECKUE XaPAKTEPUCTUKI

¢oToHa.




94, 95 Dorospdext ®otoapext. OnbiTer CTONETOBA. 3aKOHEI HaGmonars doroanekrpuaeckuii ad- | § 73; 3amaum Ne 3-5 15.01
¢doroaddekra. Kanrosas Teopust (hexr; K § 73.
¢dororddekra. Pabora Beixona. YpaBHeHHe | (GOPMYIHPOBATH 3aKOHBI
OiHmTelHa 1715t hoToadpdexra. ¢doroaddexra;
3aBUCHMOCTh KMHETHYECKON SHEPTUU paccunTHIBaTh MAKCUMAIBHYIO KUHE-
(hOTORIIEKTPOHOB OT YaCTOTHI CBETA. THUUYECKYIO HEPTHUIO JIEKTPOHOB MPHU
dhotoaddekre.
96 Kopnyckymspro-BonHOBol | KopmyckyinsipHble M BOJTHOBBIE CBOMCTBA [IpUBOUTH TOKa3aTebCTBA Hammans | § /4 17.01
Jyallu3m ¢oroHoB. KopryckyssipHO-BOJIHOBOH y CBETa KOPITYCKYJISIPHO-BOJIHOBOT'O
IayanusMm. Jludpaxiys oTaenbHbIX (OTOHOB. | Jyajn3Ma CBOWCTB;
aHAJIM3MPOBATH ONBIT O AUPPAKIHUN
OTJICNBbHBIX (DOTOHOB.
97 BoJIHOBBIE CBOMCTBA YACTHI] I'unotesa e Bpoitns. J{muHa BONHBI e §75. 18.01
Bpoiins. CooTHOIIEHHE HeollpeieNeHHoCTe | Beraucnars anuHy BoaHsl 1e bpoiins
Ieiizenbepra. CooTHOLICHUE YaCTHIIBI C H3BECTHBIM 3HAUYCHUEM
HEOIPEACICHHOCTEH AT SHEPTUM YaCTHIB | MMITYJIbCA.
1 BPEMEHH €€ NU3MEPEHUSL.
98 Ctpoenue aToma OmbiT Pesepdopraa. [Inanerapuas Moens OO0cyxaath pe3ynbraT onbiTa Pesep- § 76. 18.01
aroma. Pasmep aromHoro sipa. ¢dopna.
99 Teopus atoma Boiopojia Ilepssiii moctynat bopa. IIpaBuno §77. 19.01

KBaHTOBaHUA opOuT bopa. DHeprerudeckuit
CIIEKTP aToMa BOJIOpOia. DHEPTETUIECKUI
ypoBeHb. CBOOOIHBIE U CBSI3aHHBIE

COCTOSAHHA DJICKTPOHA.

O06cyxaath GU3NISCKHUNA CMBICIT TE€O-
puu bopa;
CpaBHHMBaTh CBOOOIHBIC U CBSI3aHHBIE

COCTOSHHMS JJICKTPOHA.




100 [ornowenue u nznyueHue DHeprus noHu3auuu. Bropoii nocrynar UccnenoBaTh TMHEHYATHIN CIEKTP § 78; 3amaun Ne 3, 5 22.01
CBETa aTOMOM bopa. Cepun uznydyenus aroma BOJOpOAa. aTroMa BOJ0poAa; K § 78.
Bunel usnydenuid. JInHeH4aTbli CIEKTP. pacCYUTBLIBATE YACTOTY U AJIMHY
CrekxTpanbHbIi aHAJIN3 U €0 IPUMEHEHHE. BOJIHBI UCITyCKa€MOT'O CBETa MpHU
Hepexose aToMa U3 OHOTO
CTAllMOHAPHOTO COCTOSIHUS B JIPYTOE.
101 Jlaboparopuas pabora Ne 7 JlabopaTopnas pabota Ne 7 «Habnronenue Habnromath CILIOIIHOM 1 § 78; 3amaua Ne 4 x | 24.01
«Habmonenne TmHeHYaToro u JIMHEWYaTOro U CILIOIIHOTO CIIEKTPOB JTMHEHYATHIA CTIEKTPHI UCITYCKAHNS, §78.
CIUIOIIHOTO CIIEKTPOB UCITyCKAHUSI» 0000maTh B Imporecce 3KCIepuMEeH-
UCITyCKaHHSD» TaJIbHOH JeATeIbHOCTH.
102 Jlazep [pormeccrr B3anMoIeiicTBHS aTOMa ¢ §79. 25.01
(oToHOM: moryonieHue (HOTOHA, CIIOH- OOBSICHATD NPUHLIUIT AEHCTBHUS Jla3e-
TaHHOE M BBIHYX/ICHHOE M3srydeHus. Jlazep. | pa;
[Mpuanun nevicrus nasepa. Oc- HOBHbIE HaOII0aTh M3IIydeHHeE JIa3epa U ero
0COOCHHOCTH JIa3€PHOTO M3ITyYEHHUSL. BO3JICHCTBIE HA BEIIECTBO.
ITpumenenne na3epos.
103 OnexTpudecKuii pasps B HecaMocTosITENbHBII U CaMOCTOATENbHBIN OmnwuchIBaTh NPUHIMI ASHCTBHS II1a3- § 80. 25.01
rasax Ppa3psiIbL MEHHOTO 3KpaHa, KOHCTPYKIHIO
BaKyyMHOT'O IMOJIa ¥ TPHOJA.
104 Kontponsnas padora Ne 10 Kontponsnas padora Nel0 «KBanToBas 26.01
«KBanTOBas TeOPHS TEOPH IITEKTPOMATHUTHOTO H3ITyUCHHS IIpuMeHsTH NOTyYeHHbIE 3HAaHUS K
3JIEKTPOMArHUTHOTO M3TTyYSHHS BEIIIECTBA. pEIeHHIO 3aay.
BEIIIECTBA
®u3nka BLICOKHX dHepruii (214)
YVYA:

PerynsaTuBHBIE yMEHUS — YMETh CAMOCTOSITENIFHO BRIJCIIATH MIO3HABATEIBHYIO LIENb, YMETh ONPEICIIATh MIOCIEA0BAaTEIbHOCTD TPOMEXYTOUHBIX IIeJIeH ¢ YIETOM KOHEYHOTO
pe3ynpTara, COCTABIATh IUIaH M ONPEASISITh MOCIeI0BATEIFHOCTh ICHCTBUH, YMETh OCYIIECTBIISITh KOPPEKIIMIO M KOHTPOJIb B Mpoliecce 00yUeHHs, OCYIIECTBISITH KOHTPOJIb B hopMe




CpaBHEHUSI aJITOPUTMA ACHCTBHI C 3aJJaHHBIM 3TAJIOHOM C IIeIbI0 00HAPYKeHUST OTKJIIOHEHUH U OTIIMYUH OT HETO, KOPPEKTHPOBATh U3yUEHHBIC CTIOCOOBI ICUCTBUN U alTOPUTMOB,
BBIJICNATH M OCO3HABATh YYAIIUMICS TO, YTO YK€ YCBOCHO B Kypce (GM3MKHU M YTO eml¢ MOJUIeKHUT YCBOCHHUIO, OIIEHUBATh KAY€CTBO M YPOBEHb YCBOSHUS MaTepHalia, yMETh ONPEACTIATh
MIOHATHS, CTPOUTH YMO3AKITIOUCHUS U JIeNIaTh BRIBOMBL, (POPMHUPOBATH IICIIETIONIaTraHNe KakK ITOCTaHOBKY y4eOHOW 3aa4/ Ha OCHOBE COOTBETCTBHS TOTO, UYTO yKe U3BECTHO M YCBOCHO
YYaIMUCS, U TOTO, UTO €II€ HEU3BECTHO, COCTABIIATE IJIAH PEIICHHUS 33/1a91, CAMOCTOSTEIBHO CBEPSITh ACUCTBUS C IENBI0 M HCIPABIIATH OIINOKH, BBIITOTHATH JCHCTBUS 110
3aJaHHOMY 00pa3Ily, OIICHUBATh CBOIO PaboTy, CAMOCTOSTEIFHO MCIIPABIATH OIHOKH, YMETh OOHApYKHBATh U (HOPMYITHPOBATE YIeOHYI0 IpobieMy, (POPMHPOBATh HABBIKA KOHTPOJIS H
OIICHKH, a[IeKBaTHO OIICHWBATh YPOBEHb CBOMX 3HAHWU M YMECHHUH, HAlTH HanOosee MpoCToii criocod pemeHns IKCIIepUMEHTATFHON 3a/1a91, 0CO3HABATh CaMOro ce0s Kak ABIDKYITYIOCS
CHITY CBOETO Hay4eHHsI, CBOIO CIIOCOOHOCTH K IPEOJOJICHHIO TPETSTCTBUI U CaMOKOPPEKIMS, IIAaHUPOBATh U MIPOTHO3UPOBATH PE3YNIBTAT, yMETh paboTarh B IpyIIIE U JeJaTh
CaMOIIPE3CHTAIIHIO

[lo3HaBarenbHbIE YMEHUS — YMETh OOBSACHATH (PU3NYECKHUE SBICHHS, IPOLIECCH, CBSA3U U OTHOILICHHMS B X0Ji€ Pa0OThI, yMETh CTaBUTh U (POPMYIUPOBATH NPOOJIEMBI, YCBaUBaTh
AITOPUTM JIESITEIbHOCTH, YMETh aHAJIM3UPOBATh IOJyYEHHBIC PE3y/IbTaThl, yMETh OLICHUBATh [TOJIYYCHHBIE PE3yJIbTaThl, YMETh CAMOCTOSTENILHO TUIAHUPOBATh WIIM CO3/aBaTh aJlTOPUTM
JieicTBUH, Oe30macHo 1 3P (eKTHBHO UCTIONB30BaTh Jab0paTOpHOE 000PYIOBAaHKE, IPOBOIUTH TOYHbIE U3MEPEHHS U aIeKBaTHO UCIIOIb30BaTh MOJTYUEHHBIC PE3yNIbTaThl, YMETh
aHAJIN3UPOBATh M CHHTE3MPOBATh 3HAHMUS, BRIBOIWUTH CIICICTBHUS, YCTaHABINBATD IPUIMHHO- CIICACTBEHHBIE CBS3H, CTPOUTH JIOTHUECKYIO IIETh PACCYKICHHUH, BRIABUTATH 1
000CHOBBIBaTh THIIOTE3HI, TPE0OPa30BHIBATH HH()OPMAIIHIO U3 OJHOTO BHAA B APYTOii, CO3AaBATh CXEMAaTHICCKIE MOJIEIHN C BBIJICIIEHUEM CYIIECTBEHHBIX XapaKTEPUCTHK OOBEKTA,
MIPUMEHSATH 3HAHUS MMOMyYCHHBIC Ha IPYTUX YPOKAX, PemaTh 3a4a4d pa3IMdHBIMA CIIOCO0aMy, yMETh BEIONpaTh HanbOoee 3(h(heKTHBHBIC METOABI PEIICHHS 3a]a¥ B 3aBUCUMOCTH OT
KOHKPETHBIX YCIOBHUH, KOHTPOIUPOBATH U OIICHUBATH TIPOLIECC U PE3YIABTATHI NeATCITFHOCTH, YMETh CHCTEMHO MBICITUTD, CO3[aBaTh, IPUMEHATH U IIPe0OpPa30BhIBATE 3HAKH U CHMBOIIBI
IUTA pelIeHNs y4eOHBIX U TIO3HABATEIBHBIX 3a/1a4

KoMMyHWKaTHBHBIE yMEHHSI — YMETh C OCTaTOYHOU MOJTHOTOW M TOYHOCTBIO BEIPAXKaTh CBOM MBICITH B COOTBETCTBUH C 3a7]a9aMU M YCIOBHAM KOMMYHHUKAIINU, YMETh
IUIAHUPOBATh YUE€OHOE COTPYJHUUECTBO C yUUTENIEM U OJJHOKIIACCHUKAMH, KOPPEKTUPOBATh MX JEHCTBHSA, YMETh pab0TaTh CAaMOCTOSITEIBHO U B TPYIIIE, YMETh BBISIBUTH IPOOIIEMY,
WHHIMATHBHO COTPYIHUYATh B IOHMCKE U cOOpe MH(OPMAIMHK IS €€ PElICHHs, Pa3BUBaTh MOHOJIOIMYECKYIO U TUAJOIMYECKYIO Pedb, yUaCTBOBAThH B KOJUIEKTHBHOM O0CYXKIICHUU
po6seM, GOpMHUPOBATH KOHTPOJIb M CAMOKOHTPOJIb TIOHSATHI U aJITOPUTMOB

®Du3uka atoMHOro sigpa (13 u)

105 CocraB aTOMHOTO sijipa [Iporon u HelTpoH. [IpoTOHHOHEUTPOHHAS § 81; 3amaun Ne 2, 29.01
mozenu siapa. Mzoronuu CuiibHOE OnpenensTs 3apsI0BOE€ U MacCOBOE 3,5k § 81.
B3aUMO/ICHCTBHE HYKIIOHOB. YHCIIO aTOMHOTO SiIpa MO TadJIHIe
KomrToHOBCKast AJTHMHA BOJIHBI YACTHUIIBL. Menzeneesa.
CocraB 1 pa3mMep sapa.
106, DHeprus CBA3U HYKJIOHOB B VY aenbHas 3HEprust cBs3U. 3aBUCUMOCTHU Brruucnsate s3HEpruo cBsi3U HyKJIOHOB | § 82; 3amaum Ne 2, 31.01
107 spe YAEIbHOHN SHEPTHH CBSI3U HYKJIOHA B AJpe OT | B SJp€ U SHEPTHIO, BBIACIAIONIYIOCS 4,5k § 82.
MaccoBoro yucia. CHHTe3 U JeJICHUE sep. TIPY SJIEPHBIX PEAKIUSX.
108 EcrectBennas pa- PapnoaktuBHOCTB. Busbl pagnoakTuBHOCTH: | BRramcisaTs sHEpruio, § 83. 1.02
JUOAaKTUBHOCTh €CTECTBEHHAsl U UCKYCCTBEHHAsl. BBIIENSIOLIYIOCS IPU
PapnoaktuBHBIN pacnaa. Anbda-pacnan. paZMOaKTUBHOM PacHae;
Oueprus pacnaga. bera-pacnaa. 'amma- BBISIBIISITh IPHUUHBI €CTECTBEHHON
U3ITy4eHUe. PaZiMOaKTUBHOCTH .
109, 3aKOoH paJroaKTUBHOIO Ilepuon nonypacnana. 3akoH paguoak- OnpenensTs nNepuos nNorypacnana § 84; 3agaun Ne 3-5 | 1.02
110 pacnazga TUBHOTO pacnana. AKTUBHOCTHU pajiuo- PaZMOAaKTUBHOTO JJIEMEHTA; Kk § 84.
aKTUBHOTIO BelllecTBa. EMUHMIIA aKTUBHOCTU. | CPAaBHUBATh AKTUBHOCTH Pa3IMYHBIX




PannoakTuBHBIN pacnal. BEILICCTB.
111 HckyccTBeHHas pa- Henenue saep ypana. llennas peakuus OnpenensaTs NPOAYKTHI SACPHON § 85. 2.02
JUOAaKTUBHOCTh neneHust. CKOpOCTH IIETTHON peaKlyy. peaxIy AeJIeHNUs;
Koapunnent pazMHOKeHNST HEHTPOHOB. OILIEHUBATh YHEPTETHUECKUII BHIXOJ
Camonoep kUBaroiascs peaklus AeICHUs | JJI peakluy JAeJeHHUs, KPUTHIECKYIO
snep. Kpurnueckas macca. Kpurnaeckuit maccy 2%u.
pa3Mep aKTHBHOI 30HBI.
112, Hcnons3oBanue sHEpruu SAnepuslif peakTop. OCHOBHBIE IEMEHTEI .| S8 5.02
113 AHanu3upoBaTh IpoOJIeMBI SICPHOM
JeneHus anep. AnepHas SIIEPHOTO PEAaKTOpa U UX Ha3HauYCHUE.
6e3omacuoctu ADC;
SHepreTuka ATtomHas anexrpoctannus (ADC). .
OIHCHIBATh YCTPOMCTBO U MPUHIIMIT
MorHocTH peakropa. SnepHas 6e3- .
neticreust ADC.
onacHocTu ADC.
114 TepMmosiaepHbIi CUHTES TepMmosinepHsie peakuuu. Peakuus cunresa OrneHuBaTh NEPCIEKTUBEI PA3BUTHS § 87. 7.02
JIerkux sanep. TepMosaepHblil CUHTES. TEPMOSLIEPHON 3HEPIETUKY;
VYpasiisseMblil TEPMOSLIEPHBII CUHTES. CpaBHUBATh YIIPABIIIEMBII
TEPMOSLIEPHBLI CUHTE3 C
YIPaBIIEMBbIM JCJICHUEM SILIEP.
115 Snepuoe opyxue VYcnoBrue BOZHUKHOBEHUS HEYNIPABIISIEMOU CpaBHMBATh KOHCTPYKIMH U IPUHIIUIT $ 88 8.02
LIETTHOM PEeaKIuy IeJICHHS sep. ATOMHAS JIEWCTBUS aTOMHOM U BOJIOPOJIHOM °
O6omOa, ee IPUHIUIAATbHAS. KOHCTPYKIIHSL. 60MO.
Tporunosslii 3xBUBaneHT. BogopoaHas
(TepmosimepHas) 6omOa, ee
MIPUHITUIIHATbHAS KOHCTPYKITHUSL.
116 JlaGopatopnast padota Ne§ JlaGoparopnas pabota Ne§ «M3yueHue 3HAKOMHTBHCS C METOJIOM 8.02
«M3y4eHune B3aMMOACHCTBHA B3aMMO/ICHCTBHS YACTHII U SIAEPHBIX BBIYUCIICHHS yIENBHOTO 3apsiia
YaCTHUI] U SACPHBIX peakuuit (1Mo peakuwuii (o hororpadusim) YqacTHLBI 110 poTorpaduu ee Tpeka;
¢dororpadusm) » M3MepsTh 1 00001IaTh B IpoLecce
SKCHEPUMEHTAIEHON AEATEIbHOCTH.
117 Buonoruueckoe aenctaue BozpaeiicTBue painoakTUBHOTO U3Ty4EHUS OnuceiBaTh JEHCTBUE § 89. 9.02

PaguOaKTUBHBIX I/IBJ'Iy‘IeHI/Iﬁ

Ha BelecTBo. J[03a MOrJIomEeHHOTO
n3inydeHus u ee enuanna. Kosgpuunenr
OTHOCHTEJEHON OHOJIOTHYECKOH
aKTHBHOCTH (K03 duimeHT kauecTna).

DKBUBaJICHTHAS J03a IIOIJIOMICHHOI'O

PaAnOaKTUBHBIX I/ISJ'[y"ICHI/Iﬁ
Ppa3JIMYHbIX TUIIOB Ha)KUBOM
OpraHu3Mm;

OOBICHAITH BO3MOKHOCTH

HCII0JIb30BaHUA PANOAKTUBHOT'O




U3IydeHus U ee equHuna. EctecTBeHHbIN
panuanvoHHbI GoH. Bxian pasnmuuHbIx
HCTOYHUKOB MOHU3HPYIOLIETO U3TyUeHUS B

€CTECTBEHHBIN paJlalliOHHbIH (OH.

H3JIy4YCHHUA B HAYYHBIX

HCCIICAOBAaHUAX U HA ITPAKTUKE.

JyieMeHTapHbIe YacTUlbI (8 4)

118, Krnaccudukarms DnemenrapHas yactuia. ®ynnamenransusle | KimaccuduupoBaTh aneMeHTapHbIC § 90. 12.02
119 9JIEMEHTAapPHbIX YaCTHIL yactuel. Depmuonsl n 6030HbI. [TpuHIMI YaCTHLBI Ha ()ePMHUOHBI U OO30HBI,

[Maymu. Pactipenenenue hepMHUOHOB 110 YaCTHLBI U aHTUYACTHUIIBI.

9HEPreTUIECKUM COCTOSHUSIM.

Awnrtnyactunpl. [IpuHnmn 3apsioBoro

conpspxeHus. Ilponeccs! B3an-

MOIIPEBpAIIEeHHs] YaCTUL]: aHHUTIISALUS 1

pO’KAECHUE Maphbl.
120 JlenToHs! kak GyH- ATpOHBI U JIENTOHB!. JIeNTOHHEII 3apsa. §91. 14.02

JlAMEHTAJIbHBIE YaCTHIIBI 3aKOH COXpaHEHUs JICNTOHHOTO 3apsA/a. Knaccudunuposath sneMeHTapHbIE

Cnaboe B3auMoieiicTBUE JIeN- TOHOB. YaCTHILBI Ha YACTHUIIbI, y4aCTBYIOIUE

[epeHocymKkH c1a00r0 B3aUMOICHCTBU - B CWJIbHOM B3aUMOJEICTBUU U HE

BUpTyasbHbIe YacTHLBI. bera-pacnan ¢ Y4acTBYIOIIHNE B HEM.

ydacTHeM npomexyTogHoro W~-6030Ha.
121 Krnaccudukanms u cTpykrypa Krnaccudukanus anponoB. Me3oHsI U Knaccugummponats axpoHsI ¥ HX §92. 15.02

aZpOHOB Oapuonsl. [lonrpynmsl 6apuoOHOB: HYKJIOHBI | CTPYKTYPY;

u runeponsl. CTpyKTypa apoHOB. XapaKTepU30BaTh apOMaThl KBAPKOB.

Ksapkosas runote3a . Kapku u aHTHKBap-

Kd. XapaKTepUCTHUKH OCHOBHBIX THIIOB

KBapKOB: CITUH, 3JIEKTPUUECKHU 3aps,

0apHOHHBIH 3apsi1. 3aKOH COXPAHEHUS

0apHOHHOTrO 3apsaa. Apomar.
122 B3aunmoneiicTBue KBapKoOB L[BeT xBapkoB. L{BeToBOi1 3apsx - xa- § 93 (mo 15.02

N [NepeducsiTh 1IBETOBBIE 3apsiAbl KBap-
PaKTEepUCTHKA B3aMMOJICUCTBHSI KBAPKOB byHnameH-
KOB: TabHBIX YACTHII).

123,12 dyHIaMeHTaNbHbIe YaCTHIIbI @dyHIaMeHTaIbHbIE YaCTHIIbI: KBAPKH U § 93. 16.02
4 KnaccngunmpoBats TI100HBI;

JICTITOHBI. KBapKO-J'[el'ITOHHaH CUMMCETPUS.
dyHIaMeHTabHbIC YaCTHIIBI, 00pa3yroue
Bcenennyro. Tpu nokosieHus

($yHIaMeHTaIBHBIX YacTull. B3an-

paboTaTh ¢ TEKCTOM y4eOHHKA U
MPEICTaBISTh HHPOPMALIUIO B BHJIE

TaOIULIBI.




MOJeiicTBHE KBAPKOB. [ JTIOOHBL.

125 KonrponbsHas padora Ne 11 KonrponbHas padora Nell «Duzuka [IpuMeHATh NOTY4YEHHBIE 3HAHUS K 19.02
«®Du3uKa BEICOKUX SHEPTUID) BBICOKUX SHEPTHUII». PELLEHHIO 3a/1a4.
DseMeHThI acTpodusuku (8 1)
JBosnonusi Beesnennoii (8 1)
126 Crpyktypa Beenennoi, ee AcTpoHOMHUYECKHE CTPYKTYPHI, UX cpeaunit  Mcnonp3oBaTs MHTEpHET 115 IoMCKa § 94, 95. 21.02
pacumpenue. 3akoH Xab06ma pasmep. [IpumepHoe uncio 38e31 B M300paKCHHUI aCTPOHOMUYECKHUX
lanakTuke. Pazoeranue rajgakTuk. 3aKoH CTPYKTYD; MOSICHATH (PU3HUYCCKUI
Xab6ma. KpacHoe cMeleHre CIIeKTPaIbHBIX | CMBICHT ypaBHeHHs DpunMana;
nuHui. BospacTt Beenennoil. Monens BECTU JIUAJIOT, BBICIYIINBATH
Opunmana. Kputudeckas miIoTHOCTh OTIMOHEHTAa, Y4acTBOBAThH B
Bcenennoil. JIUCKYCCHH.
127 KocMmonornueckass Moenn Bonbioit B3psiB. OCHOBHBIE TIEPUOIBI § 96. 22.02
panHeil Bcenennoit. Opa sponmonu Beenennoii. Kocmonornyeckas KnaccuuiumpoBats mepuoIbl 3BOITIO-
U3IIy4EeHUs Mozeib bonbmoro B3psiBa. Ilnan- koBckas nuu BeenenHoi.
snoxa. BemniecTBo B panHeil BeenenHoil.
128 Hyxkneocunres B panseit JloMrHUpOBaHME U3TyYeHUs. Dpa HYK- §97. 22.02
_ [pumMensaTh QyHIAMCHTATBHBIC 3aKO0-
Bcenennoit neocuHTe3a. O6pa3oBaHKUe BOJAOPOIHO-
N HBI (QU3UKU K OOBSICHCHHIO MTPUPOIBI
reJIMeBOH IIa3MBbl. Dpa aToMOB. PenukToBoe .
KOCMHUYECKHX OOBEKTOB U SIBICHUH.
U3Ty9ICHUE.
129 O0pazoBaHue act- AHU30TPONHSI PEITUKTOBOTO H3ITyUCHHS. BricTynate ¢ gokgagaMu U npe3eH- §98. 26.02
POHOMMYECKHX CTPYKTYP O0pa3oBaHuE CBEPXCKOTUICHHN TaTaKTHK. TaIsiMA 00 00pa30BaHUU
O0pa3oBaHUE FIILTUNTHICCKUX H SIUTUIITHYECKUX W CIIUPATBEHBIX
CIUPANBHBIX TAIAKTUK. BO3HUKHOBEHHE TaJIAKTHUK.
3Be3a. TepMosaepHbIe peakny - ICTOYHUK
sHepruu 38e3]. [IpoTOH- MPOTOHHBIHN IHKII.
130 OBonroNus 38311 DBOIOIHUS 3BE3] Pa3INIHON MacCHI. §99. 28.02
. . . OueHuBaTh BO3pACT 3BE3] [0 UX
KopuaneBkiit 1 Oenbrit kapimk. KpacHbriit
Mmacce;
TUTaHT U cBepXruranT. [Inanerapnas
. CBSI3bIBATH CUHTE3 TSIKEJIBIX 3JIEMEH-
TyMaHHOCTh. HeliTpoHHas u cBepxHOBas
TOB B 3B€3/1aX C UX PACIIOJIOKEHUEM B
3Be37a. CUHTE3 TSDKEIbIX XUMUYECKUX
tabmuie MeHeneesa.
aneMeHToB. KBazapsl.
131 O0pazoBanue U IBOTIOLUS XuUMHUYECKUN COCTAB MEX3BE3/IHOTO Be- BricTynate ¢ nokinagaMu o pazmepax § 100, 101. 1.03

CoJHEUYHOM CUCTEMEIL.

miectBa. ObpazoBanne CoTHEUHOU CH-

CTCMHEI. O6pa3OBaHI/IC HpOTO-COJ’IHL[a n

1 BO3PACTE JIyHHBIX KPaTepoB, O
COJIHEYHBIX IISITHAX.




Ta3onblJICBOCBOIO AUCKA. 06pa30BaHI/IC u
JBOJIIOIHUS TIJIAHET 3€MHOM TpymnIbl U
IIAHCT-TUT'aHTOB. ACTepOI/IL[I)I U KOMCTBI.

IMosic Koiinepa, obnactu Oopra.

132 Bosnuknosenune oprannyeckoii | XKusuu B Conneunoil cucreme. JXKusHu Bo AHanu3upoBaTh yCIOBHS § 102. 1.08
JKM3HU Ha 3emIie BcenenHoi. BO3HUKHOBEHHMSI )KU3HM;
CpaBHMBATh YCJIOBUS Ha Pa3IMYHbBIX
TUIaHeTax, JieJIaTh BHIBOJMT O
BO3MOXKHOCTH 3apOK/ICHHS )KU3HH Ha
JPYTHX IUIaHEeTax.
133 IToBTOpeHue u 0600IICHHE Iosropenue u 06obuIeHHE. [peacTaBasTh TOKJIAIbI, COOOLIEHUS, 2.03
TeMBbl «DBomonus BeeneHHON NIpE3CHTAlUH.
Oodo6maromee nopropenue (324)
Baenenne (1 v)
134 duszrka B MO3HAHUU BEIIECTBA, ®du3rKa B MO3HAHUH BEIIECTBA, MOJIs, § 1-6 (yueOnuk 10 5.03
OOBACHATD PONb GU3UKU B TIO3HAHUA
NOJIsI, IPOCTPAHCTBA M BPEMCHU MIPOCTPaHCTBA U BpeMeHHU. § 1-6 (yueOHHK Kjacca)
MPUPOJIBL.
10 kmacca).
Mexanuka (10 v)
135, Kunematrka paBHOMEPHOTO Kunematuka paBHOMEPHOTO IBUKECHHUS Pemrats 3amaun Ha pacuet kuHematu- | § 7-14 (yueGuuk 10 7.03
136 JIBIDKEHUs. MaTepuanabpHas TOUKa. | MaTepHadbHON ToukH. § 7-14 (yuebHuk 10 YECKUX XaPaKTEPUCTHK; KJiacca)
KJacca). COCTaBIIATH 0000MIAIOIIHE TAOIHIIbI,
CTPOUTD IpauKu 3aBUCUMOCTH
KHHEMAaTHYeCKUX XapaKTEPUCTHK OT
BpPEMEHHU.
137, Kunemaruka nepuoguueckoro | KuHemaTka HepHOANYECKOTO JIBHIKEHHUS BeicTynate ¢ cooOIeHus M 1 § 15,16 9.03
138 . . X
JIBUXKEHUSI MATEPUAIBHON TOUKU MaTepHaabHON ToukH. § 15, 16 (yuebuuk 10 | mpeseHTarUsIMU; (yuebnux 10
KJiacca). pemaTh 3aa4d Ha pacyeT KHHeMaTH- | KJiacca).
YECKUX BEJIHYHH.
139 Junamuka MatepuanbHOR JwHamMuKa MaTepuanbHOM TOUKH. § 17- 25 [IpuMeHATh OCHOBHBIE 3aKOHBI quHA- | § 17-25 (yueOHHMK 12.03
TOUKU (yuebnuk 10 xmacca). MUKH K PEIIEHUIO 3a]a4. 10 knacca).
140 3aKOHBI COXPaHEHUSI. 3akoHbI coxpaHeHus. § 26-34 (yueOnuk 10 | [IpuMeHATh 3aKOHBI COXpaHeHus K pe- | § 26-34 (yueOHUK 14.03
KJacca). MIEHUIO 3a/1a4. 10 knacca).
141, JlHamMuKa NepruoAnYeCcKOro JlMHaMuKa NepHuoANYECKOTO IBUKEHHUS. § IIpuMeHATb 3aKOHBI AMHAMUKY U 3a- § 35-38 (yuebHuk 15.03
142
JIBUKEHUSI 35-38 (yuebnuk 10 kiaacca). KOHBI COXpaHEHHS K 10 xnacca).

NEPUOANICCKOMY JABHUIKCHUIO.




143 Craruka Craruka. § 39-41 (yue6uuk 10 kmacca). BbiCTymaTh ¢ cOOGLEHHAMN 1 § 39-41 (yueGHUK 15.03
Mpe3eHTalUsIMY; 10 xnacca).
peniath 3a1aum.
144 PenstuBucTckas MexaHuka PenstuBucTckas mexanuka. § 42-46 Beictynate ¢ cooOImeHusIMHI 1 § 42-46 (yueOHUK 16.03
(yaebnmk 10 xmacca). Mpe3eHTaIUsIMHU. 10 knacca).
MouJekyaspHas ¢pusuxa (6 4)
145 MounekynsipHasi CTpyKTypa MounekymsipHasi CTpyKTypa Beulectsa. § 47, — BricTynats ¢ coobuienusimu | § 47, 48 (yueOHHUK 19.03
BEIIEeCTBa 48 (yueOonuk 10 kiacca). U TIPEe3eHTALUAMH. 10 xnacca).
146 MonekynspHo-kuHeTHueckass | MoJeKyIsipHO-KUHETHYEeCKasi TEOpUs — BricTynats ¢ coobmenusimu | § 49-54 (yueOHUK 21.03
Teopus UAeaTbHOTO raza UzeagbHOTrO rasza. § 49-54 (yuebuuk 10 Y TIPE3CHTALUAMU; 10 knacca).
KJjacca). — COCTaBJIATh 0000IIAoIIHe
TaOIUIIBI
147 Tepmonntamuka TepmoguHamuka. § 55-60 (yue6Huk 10 — CocraBnath 0000maromue § 55-60 (yueOHUK 22.03
KJacca). TaOMHIbI 10 kmacca).
148 Kuzxoctn u map Kunkoctn u map. § 61-66 (yuebruk 10 — Beictynats ¢ coobmenuamu | § 61-66 (yaeOHUK 22.03
KJlacca). U IPE3EHTALUAMY; 10 kmacca).
— permaTs 3a/1a4u.
149 Tsepnoe reno Teepmoe Teno. § 67-70 (yueOruk 10 — BricTynaTs ¢ coobumienusiMu | § 67-70 (yueOHUK 23.03
KJlacca). U TIPE3CHTALUSIMIL. 10 kmacca).
150 MexaHH4YeCKUE BOJIHBIL. MexaHmueckue BOJHBL AKycTuka. § 71 - 76 — Brictynats ¢ coobmenusamu | § 71 - 76 2.04
AxkycTrKa (yuebnmk 10 kmacca). U NIPE3CHTAUSIMY; (yuebnuk 10
— COCTaBJIATH 0000IIAroIIE KJacca).
TaOIULIBI
— peImars 3a/1a4u.
DuiekTpoAuHaMuKa (8 1)
151 Cunbl 31eKTpoMarHuTHOrO | CHIIBI AIEKTPOMAarHUTHOTO B3aUMOAEHCTBHS — BeicTynaTs ¢ gokiaagamMu u § 77-83 (yuebHUK 4.04
B3aUMO/ICHCTBUS HETIOABUKHBIX HETIOJIBMKHBIX 3apsiioB. § 77-83 (yueOHMK IIPE3CHTALUIMY; 10 knacca).
3aps0B 10 kiacca). — pelarThb 3aJa4H.
152 OHeprust 3NeKTPOMarHuTHOrO | DHeprus 3JeKTPOMarHUTHOIO B3aUMO- — BeicTynaTs ¢ goknaagamMu u § 84-93 (yuebHuK 5.04
B3aHMMOJICHCTBUS HEITOIBYIKHBIX JICHCTBUS HETTOIBMYKHBIX 3apsoB. § 84- 93 MIPE3EHTALUSAMUY; 10 kmacca).
3apsI0B (yuebnuk 10 kmacca). — peuiartb 3aJauH.
153 3akon Oma — CoCTaBIISATh CXEMbI 5.04

3akon Oma. § 1-10 (yuebnuk 11 ximacca).

3JIEKTPUYECKUX LETeH;

§ 1-10 (yuebnuxk 11

KJjacca).




— peliaTh 3aavu.

154 TennoBoe neiicTBue TOKa Tenmooe neiictBue Toka. § 11-16 (yueOHHK — BrIicTynarts ¢ 1oknagamu u § 11-16 (yueOHuK 6.04
11 knacca). MPE3EHTALUSAMUY; 11 knacca).
— pelartp 3a/1a4u.
155 CHIIBI B MATHUTHOM I10JIC Cubl B MarHUTHOM 1ioie. § 17-21 (yueOHuk | — CocTaBnarh 0000Iaromume § 17-21 (yuebHuk 9.04
11 kiacca). TaOIHIIBL. 11 kiacca).
156 OHeprust MarHUTHOTO OIS DHeprust MAarHUTHOTO Mo, § 22-29 — Cocranate 0bobmatomue § 22-29 (y4eOHHK 11.04
TaOJIHIIbI;
(yueOnuk 11 xmacca). 11 xnacca).
— peImaTh 3a/1a4u.
157 OJeKTpOMarHeTu3M SnexrpomarteTHsM. § 30-36 (yueOnuk 11 — CocraBiaTs 00061IaIOIINE § 30-36yue6 auk 11 12.04
TaOJIHMIIBI;
Kjacca). ).
— peuIatk 3a4a4H.
158 [enu nmepeMeHHOTo TOKa Llenu nepeMeHHoOro Toka. § 37-45 (yueGuuk | — CocTaBusTs 0bo0maromue § 37-45 (11 k). 12.04
TaOIUIIE;
11 knacca).
— peuIatk 3a4a4H.
DJIeKTPOMArHUTHOE u3Jyyenne (5 4)
159 Uznyuenue u npuem W3nyueHue u pueM 3J1eKTpOMarHUTHBIX — AHaIM3upoBaTh IIKATY § 46-52 (11 xm.). 13.04
3JIEKTPOMArHUTHBIX BOJH paaino- | BoyH paauo- u CBY-auanazona. § 46-52 3JE€KTPOMarHUTHBIX
n CBY- nuanazona (yuebnuk 11 kmacca). M3ITyYeHUH;
— pemuIats 3a4a4m.
160 OTtpaxeHue u MpeoMIIcHIE OtpaxeHue u npenomiieHue ceera. § 53-60 — BeictynaTs ¢ coobmenusmu | § 53-60 (11 i.). 16.04
cBeTa (yueOnuk 11 kiacca). Y TIPE3CHTAILUSAMU;
— pemIath 3a4a4H.
161 Ornrrideckue npuoopsI OnTrueckue mpudops! § 61-66 (yuebrux 11 — BricTynats ¢ coobuienusimu | § 61-66 (11 xi.). 18.04
KJjacca). U TIPE3EHTALUSIMH.
162 BonHoBas onrtuka BounoBast ontuka. § 67-71 (yuebmux 11 — CocraBnath 0000mIatomue § 67-71 (11 k). 19.04
TaOIUIIE;
KJlacca).
— pelaTh 33/1a4u.
163 KBanToBas Teopus KBaHTOBas TEOpHS AIIEKTPOMArHUTHOTO § 72-80 (yuebHMK 19.04
— BrIcTynaTh ¢ cOOOUICHUsIMU
3JIEKTPOMArHUTHOTO M3IyYeHHS U | W3ITy4eHus u BemecTtna. § 72-80 (yueOHUK 11 xmacca).
Y MIPE3CHTALUSIMU.
BeIeCTBa 11 kmacca).
Du3uKa BICOKMX dHepruii (2 4)
164 ®du3nka aTOMHOTO SApa ®dusnka aTOMHOTO sipa. § 81-89 (yueOHuMK — Beictymats ¢ coobmenusmu | § 81-89 (yaeOHHIK 20.04
11 xnacca). 1 MIPE3EHTAUSIMHU. 11 kmacca).
165 OneMeHTapHbIe YaCTHIIbI OnemenTapHble yacTuipl § 90-93 (yueOHUK — Beictynats ¢ coobmenusamu | § 90-93 (yueOHMK 23.04
11 kmacca). 1 MIPE3EHTAUSIMHU. 11 kmacca).
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fizika.narod.ru/10-11_class.htm;
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Jluet peructpatuil N3MEHEHUH, BHOCHMEBIX B pabodyio IporpamMmy.
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