roCYAAPCTBEHHOE BIOMXKETHOE OBLLIEOBPA3OBATE/IbHOE YUPEXAEHWE
CPEAHAA OBLLEOBPA3OBATE/IbBHAA LLUKOA Ne 149 KAJIMHNHCKOIO PAVIOHA
CAHKT-TETEPBYPI'A

MPUHATO

PeLlueHnem negarornyeckoro CoBeTa 1oTHO_.a"202\r.
BOY COLL Ne 149 L COLL Ne 149
[MpoToKon Ne ot 2021r. efaHoBa E.B.

Pabouyasi nporpamma no
Pusnke

Ona 10-11 knaccos

[OKYMEHT MOANWCAH
SNEKTPOHHOW NOANUCHIO

Ceprispirar: 32430BASB0BF 2DSHBE4B3B0S0CD5CAA1041332E2
ofe Enesa Bagmwosia

CaHkKT-TeTepbypr
2021 rop



1. AHHOTanusA K padoyeii nporpamme no ¢pusuke aisa 10 — 11 kiaacca.

B cucreme ecrecTBeHHO-HaydyHOro OOpa3oBaHUS (HU3UKA Kak Y4eOHBIH NpeaMeT
3aHMMaeT BaXKHOE MECTO B (OPMUPOBAHMM HAYYHOTO MHPOBO33PECHUS U O3HAKOMIICHHUS
oOyyJaromuxcs ¢ METOJaMH Hay4YHOTO TO3HAHUS OKPY)KAIOIIET0 MUPA, a TaKKe ¢ PU3NICCKUMHU
OCHOBaMH COBPEMEHHOTO MPOM3BOJICTBA M OBITOBOTO TEXHUYECKOTO OKPY)KEHHs 4YeJIOBEKa; B
dbopmupoBaHUM COOCTBEHHOH TO3MIMHM TI0 OTHOIIEHHIO K (usmueckord wuH(pOpMammy,
MOJTy4eHHOH M3 pa3HBIX HCTOYHUKOB. M3ydyeHnue ¢pusnku Ha 0a30BOM ypOBHE OPUEHTHPOBAHO HA
obecrieyenne 00meoOpa3oBaTeNbHOW M OOMIEKYJIBTYPHOW TOJATOTOBKU  BBITYCKHUKOB.
Copnepxanne 0a30BOTO Kypca ITO3BOJISICT HCIIOJIB30BATh 3HAHWS O (PU3MYECKHX OOBEKTaX H
nporeccax Juisi odecrieueHusi 0€30MacHOCTH TpH OOpameHnH ¢ MPUOOpaMU M TEXHUYECKHUMHU
YCTPOWCTBAMM; JUISI COXPAaHEHHsS 30POBBS M COOIIOACHUSI HOPM DKOJIOTHYECKOTO TOBEJCHUS B

OKpYXKAIOILEH CpeAe; sl IPUHATHS PELICHUH B IOBCEAHEBHOM )KU3HU.

2. llosicHuTeILHAS 3aUCKA.

PaGowas mporpamma mo ¢usuke mus 10 kimacca cocTtaBieHa B COOTBETCTBHE C
JOKYMEHTaMHU:
®denepanpubiit 3akoH 0T 29.12.2012 Ne273-D3 «O6 o6pazoBanuu B Poccuiickoit denepanum»;
®denepanbHbIN TOCYAAPCTBEHHBIM 00pa30BaTEIbHBIN CTAaHIAPT CPEIHEro O0IIero oOpa3oBaHUs,
YTBEPKJICHHBIM TpHUKa3oM MuHHCcTEepcTBa 00pa3oBaHusi U Hayku Poccuiickoii denepanuu ot
17.05.2012 Ne413 (¢ u3MEHEHUSMHU U JOTIOTHEHUSMH )
@OenepalibHbIl NepeuyeHb YYEOHHKOB, PEKOMEHAYEMBIX K HCIIOJIb30BAaHHUIO TMPU pealn3aluu
HMMEIOILIUX FOCYAAPCTBEHHYIO aKKPEAUTALINI0 00pa30BaTeIbHBIX MPOrpaMM HauyaabHOTO OOIIEro,
OCHOBHOTO OOIIETO W CpeIHero o0Iero 00pa3oBaHus, yTBEPKACHHBIN MpUKa3oM MUHHCTEPCTBA
npocsernieHus poccuiickoit @epeparuu ot 20.05.2020 rona (¢ uamenenusmu ot 23.12.2020 roga
Ne 766).
OcHoBHas o0pa3oBaTenbpHas mporpamma cpeanero oomiero oopazopanus ' bOY COIL Ne 149;
VYueonsiii mman ['BOY COII Ne 149.

CornacHo yye6Homy miany ['bOY COII Ne 149 na usyuenue ¢usukm B 10 kimacce

OTBOJMTCA 2 Yaca B HeJeIr0, 68 4acoB B roJ.

3. s peanu3zanuu Padoueii nporpammbl ucnoab3yercs YMK, Briaouaommii:

Y4eOHUKHU U1 YUCHUKA:

1. Msakumes I.f., BbyxoBueB b.b., Corckuii H.H. ®wusuka. 10 xmacc. YueOHUK is
obmreoOpazoBarenbHbIX opranusanuid. M: IIpocsemenue, 2018.

Y4eOHUKHU I YUUTENS:

1. Msaxkumes I.4., byxoBueB b.b., Cotrckuit H.H. ®dusmka. 10 kmacc. YueOHuk ams
obmreoOpazoBarenbHbIX opranusanuid. M: IIpocsemenue, 2018.

[TocoOus ans yuurens:

1. ®usuka. 3agaunuk.10-11 xi.: yuebnoe nocoodue/A.Il. PeimkeBuu. — 20-e u3a., ucnp. — M.:
Hpoda, 2016.

HNHTtepHeT — pecypehbl Al YUUTENS U YUCHHKA!



1. Topoackoii nopran auctaHioHHOTo 00ydeHus https://do2.rcokoit.ru/
2. «AKmaccy https://www.yaklass.ru/
3. «Poccwuiickas anekTpoHHas mkonay https://resh.edu.ru/

Y4eOHUKHU I YUCHUKA:

1. Mskumes [.5., Bbyxosues b.b., Yapyrun B.M. ®wusmka. 11 xmacc. YueOHUK mis
obmieo0OpazoBarenbHBIX opranusanuid. M: I[Ipocsemenue, 2020.

VueOHUKH [Tl YIUTEIIS:

1. Mskumes [I'.5l.,, byxoBues b.b., Yapyrun B.M. ®wusuka. 11 xmacc. YueOHuUK [is
obmieo0OpazoBarenbHbIX opranusanuid. M: I[Ipocsemenue, 2020.

[Tocobust nnst yaurens:

1. ®usnka. 3amaunuk.10-11 kin.: yae6noe mocooue/A.Il. PeimkeBuu. — 20-e u3n., ucnp. — M.:
Hpoda, 2016. — 188c.

WHTepHeT — pecypchbl ISl YUUTENs U yICHUKA:

1. Topockoii moprtan AucTaHIoHHOTO 00yueHus https://do2.rcokoit.ru/

2. «AKmaccy https://www.yaklass.ru/

3. «Poccwuiickas anmekTpoHHas mkoia» https://resh.edu.ru/

[Ipn peanuzanuu pabodeil mporpaMmbl BO3MOXHO HCIOJIB30BAaHUE JAUCTAHIIMOHHBIX

00pa3oBaTeNbHBIX TEXHOJIOTHUH.

4. llenu ¥ 3a1a4M NPOTrPaMMBbl.

N3ydenue ¢usuku B cpepHel IMIKoje Ha 0a30BOM YPOBHE HAIPaBJIEHO Ha JOCTHKEHHE
CHEAYIONIUX ETIeH:

. ¢bopmupoBanre y OOy4yarOUIMXCsS YMEHUS BHUAECTh U IOHUMATh IEHHOCTh
o0pa3oBaHus, 3HAYMMOCTh (PU3MUECKOTr0 3HAHMS JJS KaKJIOTO 4YeJOBEeKa; YMEHUN pa3inudarhb
(akThl ¥ OLIEHKH, CPAaBHUBATH OLICHOYHBIE BBIBOJIbI, BUJIETh UX CBS3b C KPUTEPUSMHU OLICHOK U
CBSI3b KpPUTEPHUEB OMNpEACNCHHOW CHCTeMOHN LeHHocTed, (opmynupoBaTb U OOOCHOBBIBATH
COOCTBEHHYIO MO3UIINIO;

. (dbopmupoBaHre y 00YyYaromMXCs IEIOCTHOTO MPEACTABJICHUS O MHpPE U POJIU
(GU3MKN B CO3/1aHUU COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTHUHBI MUpA; YMEHHUS OOBSCHATH
OOBEKTHI M TMPOILECCHl OKpYXKAIoLIeH AeWCTBUTEIBHOCTH — MPUPOJHOMN, COLMAIBHOM,
KYJIbTYPHOU, TEXHUYECKOU CPEeJIbl, UCIOJB3YS A 3TOr0 (hU3HUeCcKre 3HAHUS;

. npuoOpeTeHre OO0y4arONIMMUCS OIbITa Pa3HOOOPa3HOW NEATENBHOCTH, OIbITA
MO3HAHUS M CaMOTIO3HAHMS, KIFOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHTHOCTEH), UMEIOIINX
YHHUBEpPCATbHOE 3HAYCHHE ISl Pa3TUYHBIX BUIOB AESITETHHOCTH, HAaBBIKOB pPEIICHHS MpoOiieM,
MIPUHSATHS PEIIeHHIA, TONCKa, aHaTn3a U 00paboTku nH(GOpPMaIuu, KOMMYHUKAaTUBHBIX HAaBHIKOB,
HABBIKOB M3MEPEHUI, HABBIKOB COTPYIHUYECTBA, 3()(PEeKTUBHOTO M OE30MACHOTO HUCIIOJIL30BAHUS
Pa3TUYHBIX TEXHUYECKUX YCTPOICTB;

. OBJIQJICHUE CUCTEMOW HAyYHBIX 3HAHUHI O (PU3NYECKHX CBOMCTBAX OKPYKAOIIETO
MHUpa, 00 OCHOBHBIX (PU3UYECKUX 3aKOHAX M O CMOc0o0ax WX WCIMOJIb30BAHUS B MPAKTHUECKOM

KH3HH.


https://resh.edu.ru/

5. [lnanupyemble pe3yJbTaThl.

-TH4YHOCTHBIE

B c(hepe OTHOIIEHUI 00ydJarommxcs K cede, K CBOeMY 37I0pOBbIO, K TIO3HAHUIO CE0sl: IPUHATHE U
peanu3arys HeHHOCTEH 310pOBOT0 M 6e30MacHOro 00pasa KU3HH

B cdepe OTHOIIEHUH OOYYAOIIUXCA C OKPYKAIOUUMH JIFOJABMHU: Ppa3BUTHE KOMIIETCHIMN
COTPYIIHHUYECTBA CO CBEPCTHUKAMH, B3pPOCIBIMU B 00pa30BaTEIbHOMN, OOIECTBEHHO IOJIE3HOM,
y4eOHO-HCCIIeI0BATEIbCKON, MPOSKTHON M IPYTUX BHUIAX JACATEIBHOCTH.

B cdepe OTHOWmEHHWH OOydaromMXCs K OKPYXKalIeMy MHPY: — MHPOBO33PEHHE,
COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHsI HayKH, 3HAUUMOCTU HayKH, TOTOBHOCTb K
HayYHO-TEXHHUUYECKOMY TBOPYECTBY, BIJIQJICHHE JOCTOBEpHON uH(popMalueln o MeperoBbIX
JOCTUXKEHUSIX U OTKPBITUSAX MUPOBOM M OT€UECTBEHHOM HAYKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX
3HAHUSX 00 YCTpOHCTBE MUpA U OOIIECTBA;

— FOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHMUIO, B TOM YUCIIE CaM000pa30BaHMIO, Ha IPOTSHKEHUN
BCEH IKU3HHU; CO3HATEJIbHOE OTHOIIEHHE K HENPEephIBHOMY OOpa30BaHHUIO KaK YCIOBHIO
YCHENTHOH mpo(dhecCHOHATBLHON M 00IIECTBEHHOM JIeATETLHOCTH;

-MeTanpeJIMeTHbIe

1. PerynstuBHble yHUBEpCalIbHbIE yUeOHbIE IEHCTBUS

OO6yyaromuiicss Hay4uTCs:

— CaMOCTOSITEIIPHO OINPEAECIATH LIENH, 3a1aBaTh IapaMEeTPbl U KPUTEPUU, 10 KOTOPBIM MOXHO
ONPEIEIINTD, YTO LIEIb JOCTUTHYTA;

— OLCHUBAThb BO3MOXKHBIC IIOCJIEIACTBUS JOCTHKCHMS IOCTABICHHOW ILICIM B JCSATEIBHOCTH,
COOCTBEHHOM JKU3HU M JKU3HU OKPYXAIOIIUX JIFOJEH, OCHOBBIBAsICh Ha COOOPAKEHUSAX ITUKH U
MOpAaJIH; — CTaBUTh U (POPMYJIMPOBATH COOCTBEHHBIE 3a7a4l B 00pa30BaTEIbHOMN 1EATEIbHOCTH U
KU3HEHHBIX CUTYyalVsIX;

— OLIEHUBATh PECYpPChl, B TOM YHCJIE BPEMs U Apyrue HeMaTepualbHbIe pecypchbl, HEOOXOAUMBIE
IUI JOCTHKEHUS TIOCTaBJICHHOH LIEIIN;

— BBIOMpaTh MyTh JOCTHMXKEHHS LENW, IUIAHMPOBAaTh pELIEeHHE IOCTABIEHHBIX 3a7ad,
ONTUMU3UPYs MAaTEPUAIILHBIE U HEMATEPHUaJIbHbIC 3aTPATHI;

— OpraHu3oBbIBaTh AS(GGEKTUBHBIA IOUCK PECypcoB, HEOOXOOUMBIX I JOCTHKCHHUS
IIOCTABJICHHOW LIENH;

— COIIOCTAaBIIATH IIOJIYYEHHBIM pPE3yiabTaT JEATEIBHOCTH C IOCTABJICHHOM 3apaHee IEIIbIO.
2.Ilo3HaBaresbHbIE YHUBEPCAIbHbBIC YUeOHbIE ICHCTBUS

OOyuaromuiicss Hay4uTCs:

— UCKaTb M HaxXOAUThb OOOOIIEHHBIE CIIOCOOBI peIleHUs 3a7ay, B TOM YHCIE, OCYIIECTBIAThH
pa3BepHyThIi HMH(OPMAIMOHHBIH TOUCK M CTaBUTh Ha €ro OCHOBE HOBBIE (yueOHblEe H
M03HaBaTebHbIC) 3a1a4H;

— KPUTUYECKU OIIEHUBATh U MHTEPIIPETUPOBATh MH()OPMAIIUIO C pa3HBIX MO3UIUII, paclo3HaBaTh
1 GUKCUPOBATh IPOTUBOPEUHS B MH(POPMALIMOHHBIX UCTOUHUKAX;

— HCIOJIb30BaTh pA3JIMYHBIE MOJEIBHO-CXEMAaTUUECKUE CpeACTBa Ul IIPEICTaBJICHHUS
CYLUIECTBEHHBIX CBSI3€ M OTHOIIEHHMH, a TakKe IPOTUBOPEUUM, BBISIBICHHBIX B

HH(bOpMaIlHOHHBIX HCTOYHHKAX,



— HaXOJUTh M TPHUBOJUTH KPUTUUECKHE APTYMEHThl B OTHOILIECHUU JACUCTBUU M CYKICHUU
JIPYroro; CHOKOWHO M pa3yMHO OTHOCUTHCA K KPUTHYECKHM 3aMEYaHHUSIM B OTHOUICHUU
COOCTBEHHOTO CYXKJICHHS, pACCMATPUBATh UX KaK pecypc COOCTBEHHOTO Pa3BUTHUS,

— BBIXOJUTH 32 paMKHd Y4eOHOTO TpEIMETa U OCYHIECTBIISTH IIEJICHAMPABICHHBIA TTOUCK
BO3MOXHOCTEH JIJIsl IMUPOKOTO MEPEHOCA CPEICTB U CIIOCOOOB JICHCTBUS;

— BBICTpauBaTh MHJIMBUAYAIbHYIO 00pa30BaTEIbHYIO TPACKTOPHUIO, YUUTHIBAsT OTPAHUUYEHUS CO
CTOPOHBI IPYTUX YYACTHUKOB M PECYPCHBIE OTPAaHUUYCHUS;

— MEHATH U YAECPKUBATH Pa3HbIC MO3UIIUH B MIO3HABATEIHLHOM 1€ATEILHOCTH.

3. KoMMyHHKaTHBHBIC YHUBEPCAIBbHBIC YICOHBIC ICHCTBUS

OOyyaromuiics Hay4nuTCs:

— OCYHIECTBJISThH JCJIOBYI0O KOMMYHHUKAIIMIO KaK CO CBEPCTHHUKAMH, TaK U CO B3POCIBIMHU (Kak
BHYTpH 00pa30BaTeNbHON OpraHu3allii, Tak W 3a €€ MpeleiamMu), Moa0uparh MapTHEPOB s
JIEJIOBOM KOMMYHUKAIIUU HUCXOJSI U3 COOOpaXEHUW Pe3ylbTaTHBHOCTH B3aUMOJICUCTBUS, a HE
JIMYHBIX CUMITaTHM;

— TIPU OCYIIECTBJICHUH TPYIIIOBOU pabOTHI OBITH KaK PYKOBOJUTEIIEM, TaK U YWICHOM KOMAaH/IbI B
Pa3HBIX pOJIsX (TEHEPATOP UACH, KPUTHUK, HCTIOTHUTEIb, BBICTYIAIOIINH, IKCIIEPT H T.1I.);

— KOOPJIWHUPOBATh M BBHINIOJHATH pPabOTy B YCIOBUAX pEaTbHOTO, BHUPTYAJIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS; — PAa3BEPHYTO, JIOTHYHO M TOYHO HM3JIararb CBOIO TOUYKY
3pEeHusl C UCTIOIb30BAHUEM aJIeKBATHBIX (YCTHBIX U MUChMEHHBIX) SI3BIKOBBIX CPEJICTB;

— pacro3HaBaTh KOH(MIMKTOTEHHBIE CUTYallUH W MPEJOTBpauiaTh KOH(PIUKTHI J0 UX aKTUBHON
(da3pl, BbICTpauBaTh JEIIOBYI0 M 00pa30BaTEbHYI0 KOMMYHMKAIMIO, K30eras JIMYHOCTHBIX
OICHOYHBIX CYKICHUM.

-npeAMeTHbIEe

B pesynprate u3ydyenus ydeOHoro mnpeamera «®PuszMka» Ha YpPOBHE CpEAHEro OOLIero
oOpa3oBaHus 00yJaromMiics HAyYUTCS:

— JIEMOHCTPUpPOBATh Ha MpHUMEpax pojib U MecTo (GU3UKU B (POPMUPOBAHUU COBPEMEHHOI
HAayYHOW KapTUHBI MUPA, B PAa3BUTUU COBPEMEHHOW TEXHUKU M TEXHOJIOTHH, B MPAKTHUECKOI
NeSITEeNIbHOCTH JIFOJCH;

— JIEMOHCTPUPOBATh Ha MPUMEPAX B3aUMOCBS3b MEXAY (PU3UKONH M PYTMMU €CTECTBEHHBIMU
HayKaMH;

— YyCTaHaBJIMBaTh B3aMMOCBSA3b E€CTECTBEHHO-HAYYHBIX SBJICHHM M TMPUMEHSATH OCHOBHBIC
(buznueckrue MOEIH ISl UX OMUCAHUS U OObSICHEHUS;

— HCMONB30BaTh HWHGOpMaAUi0 (U3NYECKOTO COACPKAHMS TIPU  PEUICHUH  y4YeOHBIX,
MPAKTUYECKUX, MPOEKTHBIX W HCCIENOBATENbCKUX 3a7ad, WHTErpupysd HWHGOpPMALHIO U3
Pa3IMYHBIX HCTOYHUKOB U KPUTUYECKU €€ OLICHUBAS;

— pasnuyaTth MU YMETh HCIIOJIb30BAaTh B YUEOHO-HUCCIENOBATENBCKON JIEATEIHHOCTH METOIBI
HAy4yHOTO TIO3HaHWs (HAONIOIEHUE, OINHCaHUEe, H3MEPEHHe, OHKCIEPUMEHT, BBIJIBI)KEHUE
TUIOTE3bI, MOJICTUPOBAaHUE U JAp.) U (OPMBI HAyYHOTO TO3HAHUSA ((PAKTHI, 3aKOHBI, TEOPHUH),
JEMOHCTPHPYS Ha IPUMEPAX UX POJIb U MECTO B HAYYHOM IMO3HAHUH,

— TPOBOJUTH TpsIMbIE U KOCBEHHBbIE W3MEHEHUs (U3MUECKUX BEIUYUH, BBIOHpas

HU3MCPUTCIIBHBIC HpI/I60pBI C Yy4€TOM HeO6XO,Z[I/IMOI‘;I TOYHOCTH H3MepeHHI>i, IJIaHUPOBATL XOI



M3MEpEHUH, TMOoJyyaTh 3HAYCHHE HW3MEPSIeMOl BEJIMYMHBI U OIICHUBATh OTHOCHUTEIHHYIO
MOTPEUTHOCTH IO 3aJJaHHBIM (POpMYyJIaMm;

— TPOBOJMTH HCCIICAOBAHMS 3aBUCHUMOCTEH MEXAy (U3NUYECKUMHU BEIWYMHAMHU: TPOBOIMUTH
M3MEPEHHUsl U ONPEACTATh Ha OCHOBE MCCIEIOBAaHMS 3HAYCHUE MapaMeTpOB, XapaKTEePU3YIOLINX
TaHHYIO 3aBHCHMOCTh MEXIy BEIMYMHAMH, M JIIaTh BBIBOJ C YYETOM MOTPEUIHOCTH
U3MEPEHUN;

— WCIIOJIB30BATh ISl OMHUCAHUS XapaKTepa MPOTEKaHUs (U3UYECKUX IMPOLECCOB (pru3nyecKue
BEJIMYUHBI ¥ IEMOHCTPUPOBATH B3aMMOCBSI3b MKy HUMU;

— WCIIOJIB30BATh JJIsl OMHUCAHUS XapaKTepa MPOTEKaHUs (U3NYECKUX MPOIECCOB (U3NUECKUE
3aKOHBI C YIE€TOM T'PaHHI] UX TPUMEHUMOCTH;

— pemaTh KayecTBEHHBIC 33/a4d (B TOM YHCIE W MEXKIPEIMETHOTO XapakTepa): HCIOJIb3Ys
MoOJienH, (U3MYECKHEe BEIMYMHBI M 3aKOHBI, BBICTPAMBATh JIOTHYECKH BEPHYIO IICTIOYKY
00BsICHEHUS (JI0Ka3aTEeJIbCTBA) MPEUIOAKEHHOTO B 3aJ1a4e Mpoliecca (SIBJICHUs);

— pemiate pacdeTHBIE 33aJa4dd C SBHO 3aJaHHOW (U3MYECKOH MOENbi0: Ha OCHOBE aHAIHM3a
YCTIOBHSI 33/1a49H BBIICISATH (PU3UUECKYIO MOJIENb, HAXOJUTh (PH3MUECKUE BEIWYHHBI U 3aKOHBI,
HEOOXOMMBIE M JIOCTATOYHBIE ISl €€ PEUICHHUS, TPOBOIUTH PACUETHI i IPOBEPATH MOTYyICHHBIH
pe3yInbTar;

— YYHUTHIBAaTh TPAHMIBI TPHMEHEHUS W3YyYCHHBIX (U3NYECKUX MOJENeH Tpu peleHUH
(GU3NYECKNX U MEXITPEIMETHBIX 3a/1a4;

— HCINOJIb30BaTh MH(OPMAIMIO M INPUMEHATh 3HAHHUA O MNPHHLUIAX PAOOTBI U OCHOBHBIX
XapaKTepUCTUKAX H3YYEHHBIX MAIIUH, NPUOOPOB M APYIMX TEXHHYECKUX YCTPOWCTB [UIs
pelLeHHs MPaKTUUECKUX, y4eOHO-UCCIeI0BAaTENbCKUX U TPOEKTHBIX 3a1a4;

— HUCIMOJIb30BaTh 3HaHMS O (PU3MYECKUX OOBEKTaxX M Ipoleccax B MOBCEIHEBHOW KM3HM JUIS
oOecrieyeHus 6€30MaCHOCTH ITPU OOPALIEHUHU C TPUOOpPaAMH U TEXHUUYECKHMMU YCTPOUCTBAMHU, JUIs
COXpaHEHHUs 370POBbS U COONIOJICHHUSI HOPM 3KOJIOIMUYECKOTrO MOBEIECHUS B OKpYKalollel cpene,
JUISL IPUHATHS PeIIEHUH B IOBCEAHEBHOM XKU3HHU.

OOyuaromuiicss Ha 6a30BOM YPOBHE MOIYYUT BO3MOKHOCTb HAYyYUThCS:

— TOHUMaTh U OOBSCHATh LEJIOCTHOCTh (U3MUECKOM Teopuu, pasiuyaTb IpaHULBl ee
IIPUMEHUMOCTH U MECTO B PsIly APYrUX (PU3NYECKUX TEOPUL;

— BJIQJIETh NPUEMaMHU MOCTPOEHUSI TEOPETHUYECKHX JJ0KA3aTelIbCTB, a TaKXKe MPOTHO3UPOBAHUS
0cOOEHHOCTEH MpoTeKaHWsl (PU3MUYECKUX SBJICHUH M IPOLECCOB Ha OCHOBE IOJTYYEHHBIX
TEOPETHUYECKUX BBIBOJIOB U JOKA3aTEJIbCTB;

— XapaKTepHU30BaTh CHUCTEMHYIO CBS3b MEXIY OCHOBOIIOJIATAIOUIUMH HAyYHBIMH HOHSATHIMM:
IIPOCTPAHCTBO, BpeMsi, MaTepHs (BEIIECTBO, NOJIE), IBUKEHHE, CUJIa, SHEPTUS;

— BBIJIBUTaTh T'MIIOTE3bl HA OCHOBE 3HAHUSI OCHOBOIOJIAralolINX (PU3NUYECKUX 3aKOHOMEPHOCTEH
U 3aKOHOB;

— CaMOCTOSITEIIbHO TJIAHUPOBATh U MPOBOIUTH (PU3HUECKHE SKCIIEPUMEHTHI;

— XapakTepHu30BaTh IN00ANbHBIE MPOOJIEMBI, CTOSIIUE TEepe/l YeTOBEUYECTBOM: IHEPTreTHUECKUE,
CBIPbEBBIE, IKOJIOTHYECKUE, — M POJIb (PU3UKU B PEIICHUHU 3TUX pooieMm;

— pemarb NPaKTUKO-OPUEHTUPOBAHHBIE KAUECTBEHHBIE W pacyeTHbIE (PU3MUECKHE 3aha4uM C
BBIOOpPOM (DU3MYECKON MOJENu, UCHOJb3Yys HECKOJbKO (DU3MYECKHX 3aKOHOB WX (popmyd,

CBA3bIBAIOIIUX U3BCCTHBIC (I)I/I3I/I‘-IGCKI/IG BCJIMYUHBI, B KOHTCKCTC MCKIIPCAMCETHBIX CBHSCﬁ;
6



— OOBSICHATH TNPHUHLUUIBI PabOTHl M XapaKTEPUCTHKH HW3YYCHHBIX MalIMH, NPHOOPOB U
TEXHUYECKUX YCTPOUCTB;

— OOBSACHATH YCIOBHSA MPUMEHEHHS (U3NYECKUX MOJENEH NpU pemieHuH (pu3nyecKux 3ajaad,
HAXOJUTh aJCKBATHYIO MPEIOKEHHON 3a1aue (PU3MUECKYI0 MOJIENb, pa3pemaTh MpodaemMy Kak

Ha OCHOBC MMCIOIINXCA 3HaHI/H\/JI, TaK U IIpHU IOMOIIX METOJJ0B OLICHKHU.

6. @opMbl, NEPHOIMYHOCTH M TOPSAJOK TEKYLIEro KOHTPOJISI YCHeBaeMOCTH M
NPOMEKYTOYHOM aTTecTalHu.

IIpoMe:kyTouHasi aTTecTAalMsl OCYIIECTBIIIETCS B paMKax IOJOXKEHus o Qopmax,
NEPUOJUYHOCTU U NOPAAKE TCKYHIECTO KOHTPOJIA YCIICBAEMOCTH U HpOMe)KYTOLIHOI\/'I aTTeCcTaluu
obyuatoutuxca ['bOY COL Ne 149 Kanununckoro paiiona Cankr-IlerepOypra.

D opMBI KOHTPOJIS:

1. [lucbMeHHas mpoBepKa: MPOBEPOYHBIE, JTA0OpPATOPHBIE, KOHTPOJIHHBIE.

2. YcTHas poBepKa: YCTHBIM OTBET 00yYaromIerocsl Ha OJWH WU CHCTEMY BOIPOCOB B (hopme

pacckasa, 6ecebl.
[Ipn mnpoBeneHHMH KOHTPOJIS KauyecTBAa OCBOEHHS COJEpX aHUS Y4eOHBIX MpOrpaMm
O6y‘-IaIOHH/IXCH MOT'YT HUCITI0JIb30BaTbCA I/IH(i)OpMaHI/IOHHO — KOMMYHUKalIMOHHBIC TEXHOJIOTHH.

Bcero KOHTpOJIBHBIX padoT: 6, 1abopaTopHBIX padoT: 5, MPOBEPOUHBIX PaboOT: 8.

7. Kpurepuu oueHUBaAHUS

1. OueHka nucbMEHHBIX Pa0OT yJammxcs.

OueHka 0TBETOB YYAIIMXCSl TPH NMPOBEIeHNH MPOBEPOYHBIX H KOHTPOJIbHBIX PadoT:
Ouenka "5" craBUTCS B CIAEAYIOMIEM CITydae:

- paboTa BBIMOJHEHA TIOJHOCTBIO;

- CHeNaH TepeBoj eAWHHI] BceX (usnueckux BenuunH B «CH», Bce HeoOXoauWMbIe JTaHHBIC
3aHECEHbl B YCIIOBHE, IIPAaBUJILHO BBHINIOJIHEHBI YEPTEXKH, CXEMBbI, T'pauKd, PHUCYHKH,
CONYTCTBYIOIIME PEIICHUIO 3a/ay, clejaHa TMpOBEpKa IO HAWUMEHOBAHHAM, IPaBHIHHO
MPOBECHBI MATEMATHUECKHUE PACUCThI U JIaH TIOJIHBIN OTBET;

- Ha KAueCTBCHHBIC M TEOPETHYECCKHUE BOMPOCHI JaH IIOJTHBIA, HWCYCPIIBIBAIOIINA OTBET
JTUTEPATypHBIM SI3BIKOM B ONPEICIICHHON JIOTUYECKOW TIOCIeN0BATeNbHOCTH, YyYalluhcs
MIPUBOJIUT HOBBIE TPUMEpPHI, YCTAHABIMBACT CBSI3b MEXKAY HM3y4aeMbIM U paHEe HU3YYECHHBIM
MaTepuagoM Mo Kypcy (pus3mku, a Takke ¢ MaTepuaaoM, YCBOCHHBIM IPH U3YUYEHUU IPYTUX
MPEeIMETOB, YMEET MPUMEHUTH 3HAHHSI B HOBOI CUTYallUU;

- ydJamuiics OOHapy»XKUBaeT BEpHOE MOHUMaHHE (PUINYECKON CYIIHOCTH pPaccMaTpUBAaEMBIX
SIBJICHUN U 3aKOHOMEPHOCTEW, 3aKOHOB M TEOPUM, Ja€T TOYHOE ONPEJEICHUE U MCTOJIKOBAHHE
OCHOBHBIX TOHSTHH, 3aKOHOB, TEOPHH, a TaKkKe NpPaBUIBHOE OIpeaeiaeHne (U3MUECKUX
BEITUYHH, UX €UHHI] U CTIOCOO0B U3MEpPEHHUSI.

OueHka "4" craBUTCS B CIEAYIOLIEM CIyYae:

- paboTa BBITIOJNHEHA TMOJHOCThIO MM He MeHee ueM Ha 80 % oT oObeMa 3ajaHusi, HO B HEl

HUMCIOTCS HCJOYCTLI U HECYILICCTBCHHBIC OI_I_II/I6KI/I;



- OTBET HAa KauyeCTBEHHBbIE M TEOPETUUYECKUE BOIPOCH! YIOBIETBOPSET BBILIECIIEPEUNCIECHHBIM
TpeOOBaHUSAM, HO COJCPKUT HETOYHOCTH B H3JIOKEHHUU (PAKTOB, ONpEACICHUH, MOHATHH,
00BSICHEHUH B3aMMOCBSI3€H, BHIBOJIAX M PEILICHUH 33]1a4;

- yYallMHCS MHCHBITBIBAET TPYAHOCTH B TNPUMEHEHUHM 3HAaHUM B HOBOHM CHUTyaluu, HE B
JOCTaTOYHOM Mepe HCIOJIb3yeT CBSI3U C paHee M3YYEHHBIM MAaTepUajoM U C MaTepualoM,
YCBOEHHBIM TPU U3yYCHUH JIPYTHX IPEIMETOB.

Orrenka "3" cTaBUTCS B CIEAYIOLIEM Cy4ae:

- paboTa BBIMOJIHEHA B OCHOBHOM BEPHO (00BhEM BBIMIOJTHCHHOM YacTH COCTABIISICT HE MeHEe 2/3
oT 00111eT0 00BhEeMa), HO JOIYIIEHBI CYIIECTBEHHBIC HETOUHOCTH;

- yyamuiics oOHapyKMBaeT NOHMMaHHE Y4eOHOro Marepuasna MpH HEJAOCTATOYHOW MOJIHOTE
YCBOEHMSI MOHATHI U 3aKOHOMEPHOCTEH;

- yMeeT MPHUMEHSTh IMOJIyYeHHbIE 3HAHUS IMPHU PEUICHUHM MPOCTHIX 3a7ad C HMCIOJIb30BAaHUEM
rOTOBBIX (OpMYN, HO 3aTPyIHSETCS NpPU PEHIEHHMM KAaueCTBEHHBIX 337ad M  CIIOKHBIX
KOJIMYECTBEHHBIX 3a/1a4, TpeOyronux npeoopazosanus Gopmy.

Ouenka "2" craBUTCS B CAEAYIOMIEM Clydae:

- paboTa B OCHOBHOM HE BBITIOJIHEHA (00beM BBITIOTHEHHOW 4acTH MeHee 2/3 oT obmiero oobema
3a/1aHus);

- yyalmuiics TOKa3bIBa€T HE3HAHME OCHOBHBIX IIOHATHH, HEMOHUMAaHHE H3YYEHHBIX
3aKOHOMEPHOCTEH U B3aUMOCBSI3€H, HE yMeEeT pellaTh KOJUYECTBEHHbIE M KauyeCTBEHHbBIE
3a/1auH.

OuneHka 0TBETOB yYalIUXCS MPH MPOBeJAEeHNH JJA00PATOPHBIX PadoT:

Ouenka "5" craBuTCS B CIAEAYIOMIEM CIlydae:

- naboparopHas paboTa BBIMOJHEHA B IIOJHOM OOBEeMe ¢ COOMIOJIeHHEeM HEOoOXO0aUMON
MIOCJIEIOBATEILHOCTH MTPOBECHHUSI ONIBITOB U U3MEPEHUU;

- yyaluics caMOCTOSITENIbHO M PallMOHAIbHO CMOHTUPOBAJ HEOOXOAMMOe 000pyAOBaHUE, BCE
OTBITHl TPOBEJI B YCIOBUAX U PEKHUMaX, OOECHEUMBAIOIIUX TMOJYYCHHE MPaBUIBHBIX
PE3yJIbTaTOB U BBIBOJOB; COO0Oa) TpeOOBaHUs O€30MIaCHOCTH TPYAA;

- B OTYeTE MPaBWIbHO U AKKYpaTHO BBIMOJIHWUI BCE€ 3allMCH, TAOJIMILbI, PUCYHKH, YEPTEXKH,
rpaduky, BBIYUCICHUS; TIPABUIBHO BBHITIOTHWII aHAIIU3 MTOTPEIIHOCTEH.

Onenka "4" craBUTCS B CIEOYIOIIEM CIy4yae: BBINIOJHEHHE J1a0OpaTOpHOM pabOThI
yIIOBJIETBOPSET OCHOBHBIM TpPEOOBAaHHSAM K OTBETY Ha OLIEHKY "5", HO ydamuiics JOMyCTHI
HEJ0YEThl WIN HEerpyOblie OMIMOKH, HE TIOBIUSBIINE HA PE3YIbTAThI BBITIOJHEHHS pAaOOTHI.
Onenka "3" craBUTCS B CIEIYIOIIEM cCly4yae: pe3yjibTaT BBIMOJIHEHHOH 4YacTu J1a00paTopHOM
palboThI TaKOB, YTO MO3BOJISET MOJYYUTh MPABUIIBHBIM BBIBOJ, HO B XOJ€ MPOBEACHUS ONbITA U
M3MEepEeHUi ObLITN TOMYILEHBI OLIHOKH.

Onenka "2" craBUTCS B CIEAYIOIIEM Cllydae: pe3yJbTaThl BBHIIOJIHEHUS J1aOOpaTOpHONH pabOThI
HE TI03BOJIAIOT CJeNaTh TMPAaBWIbHBIA BBIBOJ, HW3MEPEHUS, BBIUMCIEHUS, HAOIIOAEHUS
MIPOU3BOANUINCH HEMPABHIIBHO.

[Ipumeuanus. Bo Bcex ciydasx OILEHKa CHWXKAETCS, €CIM YYEHHK He coOitoaan TpeOoBaHMM
TEXHUKH O€30MacCHOCTH IPH TMPOBEICHUU JKCIIEPHUMEHTa. B Tex ciydasx, Korja ydamiuiucs

IIOKa3al OpI/IFI/IHaJIBHHﬁ noaxod K BBIITOJTHCHHIO pa6OTBI, HO B OTHYETC COACPIKATCA HCAOCTATKH,



OIICHKA 3a BBIMOJIHEHWE pPAOOThI, MO YCMOTPCHHIO YUYUTENS, MOXET OBITh IOBBINICHA IIO
CPaBHEHUIO C YKa3aHHBIMU HOPMAaMH.

2. OneHka ycTHbIX padoT yyammxcs

Orenka "5" cTaBUTCS B CIEAYIOLIEM CIy4ae:

- OTBET yY€HHUKA MOJIHBIN, CAMOCTOSTEIbHBIN, TPABUIIBHBIN, U3JI0KEH JIMTEPATYPHBIM SI3HIKOM B
ONpEJEIEHHON  JIOTUYECKOW  IOCJIE0BATEIbHOCTH, paccka3 COIPOBOXKIAETCS  HOBBIMU
npuMepamMu

- ydJamuiicss OOHApY)XKUBAaeT BEPHOE MOHUMAHUE (UINYECKON CYIIHOCTH PacCMaTPHUBACMBIX
SIBJICHUN U 3aKOHOMEPHOCTEH, 3aKOHOB M TEOPHUHU, JIa€T TOYHOE OIMPECICHUE U MCTOJIKOBAaHUE
OCHOBHBIX TIOHSITHH, 3aKOHOB, TEOpPHUU, MPaBUIBHOE OmpeaesieHne (HU3UYECKUX BEIMYMH, HUX
€IUHUI] U CTIOCOOOB U3MEPEHNS,

- ydalquics yMeeT NMPUMEHHUTh 3HAHHWS B HOBOW CHUTYallMd TPU BBITIOJHEHUHU MPAKTUYECKUX
3a/IaHU, 3Ha€T OCHOBHBIE MOHSATHS M YMEET ONepUPOBATh UMU MIPH PEIICHUH 33]1a4, TPaBUIBLHO
BBITIOJTHSIET YEPTEXKHU, CXEMbI M TpadUKH, COMYTCTBYIONIHNE OTBETY; MOXKET YCTAaHOBHUTH CBS3b
MEX/Ty H3y4aeMbIM M paHee N3yYeHHBIM MaTEPHAJIOM IO Kypcy (PU3UKH, a TaKKe C MaTEPHAIIOM,
YCBOEHHBIM TIPH U3YYEHUHN IPYTUX MPEAMETOB;

- BJIaJIeeT 3HAHUSIMU U YMEHUAMHU B 00beMe 95% - 100% oT TpeboBaHUil TPOrpaMMBl.

Ouenka "4" craBuUTCS B CAEAYIOMIEM CITydae:

- OTBET YJOBJIETBOPSIET OCHOBHBIM TpPEOOBAaHMSIM K OTBETY Ha OLEHKY "5", HO COACPKUT
HETOYHOCTH B U3JIOKEHUU (DAKTOB, ONpPENECICHUN, MOHATHH, OOBSICHEHUHM B3aUMOCBS3EH,
BBIBOJIAX U pelleHUH 3a1a4. HeTouHOCTH JIerko HCIpaBIsIOTCS MPH OTBETE HA JOMOJHUTEIbHBIE
BOIIPOCHI;

- yyaluiics He MCMOJb3yeT COOCTBEHHBIN IJIaH OTBETa, 3aTPYAHSIETCS B MPHUBEACHUU HOBBIX
MPUMEPOB, W MPUMEHEHUH 3HAHUW B HOBOW CHUTYyallMM, CJIab0 HUCHOJB3YET CBSI3M C paHee
M3YYEHHBIM MaTepUajioM U C MaTEpPUaJIOM, YCBOCHHBIM IPU U3yYCHUH IPYTUX IPEIMETOB;

- 00beM 3HaHUI U YMeHUH ydaierocs coctaBisioT 80-95% ot TpeboBaHMii TPOrpaMMBI.
Ouenka "3" craBUTCS B CIAEAYIOIIEM Cllydae:

- OoJbIIIasi 4aCTh OTBETA YIOBJIETBOPSET TpeOOBAaHUSM K OTBETY Ha OIEHKY "4", HO B OTBETE
OoOHapy)XMBAIOTCS OTHENIbHbIE MPOOENbl, HE MPENATCTBYIOIIUE JAajbHEHIIeMy YCBOCHHUIO
MIPOrpPaMMHOTO MaTepuana;

- yyamuiics oOHapyKHBaeT MOHMMAaHHWE Y4eOHOro MaTepuaa MPH HEAOCTATOYHOW MOJIHOTE
YCBOCHHUS TMOHITUNM WJIM HEMOCJIEeI0BAaTEIbHOCTH HW3JIOKEHUS Marepuala, yMeeT MpPUMEHATH
MOJIyYeHHBIE 3HAHHS MPU PEHICHUHU MPOCTHIX 3a7ad C HCIOJIb30BAHUEM TOTOBBIX (POpPMYN, HO
3aTpyaHSETCS] MpPU PEIICHHH KAauyeCTBEHHBIX 3ajady U 3a/Jad, TpeOyromux npeoOpa3zoBaHUs
hopmyar;

- yuamuiics BiajgeeT 3HAHUAMU M yMeHHsMH B oObeMe He MeHee 80 % coaeprkanus,
COOTBETCTBYIOIIETO MPOTrPAMMHBIM TPEOOBaAHUSIM.

OueHka "2" cTaBUTCS B CIEAYIOLIEM CIyYae:

- OTBET HEMpPABWIbHbIN, MMOKAa3bIBAET HE3HAHHE OCHOBHBIX MOHSATUN, HETIOHUMAHUE M3YYEHHBIX
3aKOHOMEPHOCTEH W  B3aMMOCBS3€H, HeymMeHue pabdoTatb C y4eOHHUKOM, pelarh

KOJIHMYCCTBCHHBIC M KAYCCTBCHHBIC 3a1a4H,



- y‘-IElH.[PIfICH HC OBJIaAC]I OCHOBHBIMU 3HAHUAMHU U YMCHUSMU B COOTBCTCTBHU C Tpe6OBaHI/I$IMI/I

IIPOrpaMMBbl; - yUaIIMiics HE BJIAJEET 3HAHUAMU B 00beMeE TpeOOBaHUH Ha OLIEHKY "3".

8. Conep:xanue yueoHoro npeamera. 10 kiace.
Hayunblii MmeTo mo3Hanus npupoasi (1 4.)

dmsuka — (yHIaMeHTanbHas Hayka o mpupoje. Hayunselit mMerox mo3HaHus. MeTobl
Hay4YHOT'O HCCIIEZIOBAHUS (PU3MUECKUX SIBJCHHM. DKCIEPUMEHT U TEOPHs B IpOLEcCe MMO3HAHUS
npupoabl. llorpemHoctn w3Mepenus Qu3uveckux BenwunH. HayuHble rumote3sl. Mopgenu
¢busnueckux sBieHUN. Du3nyecKue 3aKOHBI M TEOPUH. | paHUIBI TPUMEHUMOCTH (PU3HUECKUX
3akoHOB. dm3uyeckas kaptuHa mupa. OTKpHITUS B PU3MKE — OCHOBA MpoOTpecca B TEXHUKE U
TEXHOJIOTUHU MPOU3BOJCTBA.

Mexanuka (26 4.)

Cucremsl otcuera. CKalipHbIE W BEKTOpPHBbIE (PU3UYECKHE BEIMYUHBI. MexaHU4YecKoe
JBIKEHUE M ero BUIbl. OTHOCHTEILHOCTh MEXaHUYECKOTO JABMKEHUS. MTHOBEHHAsT CKOPOCTb.
Yckopenue. PaBHOyCKOpeHHOE ABWKEHHE. JIBMKEHHE IO OKPYKHOCTH C TMOCTOSIHHOM IO
Moyl ckopocThio. [IpuHumn otHocuTenbHocTH ["anmunes. Macca u cuna. 3aKOHbI TUHAMUKH.
CriocoObl u3MepeHus cuil. VHepruanbHble CUCTEMBI OTCYETa. 3aKOH BCEMHUPHOIO TATOTEHUS.
3akoH coxpaHeHus umnynbca. Kuneruueckas sHeprus u padota. [loTeHuanpHas sHeprus Tena
B TpaBuTaliMoHHOM moje. [loTeHuumanbHas sHeprus ynpyro neopMHpPOBAaHHOTO Teja. 3aKOH
COXpaHEHUsI MEXaHUYECKOW IHEPTHH.

Jlemoncmpayuu:

3aBUCHUMOCTh TPAaeKTOpPUM OT BbIOOpa cucTembl orcueTa. [lameHue Tenm B BO3Ayxe W B
Bakyyme. fBnenue unepuuu. M3mepenne cui. CrnoxxeHue cuil. 3aBUCUMOCTD CHJIbI YIIPYTOCTH OT
nepopmanuu. PeaktuBHoe nBmwxkeHue. Ilepexos MOTEHIMATIbHON SHEPIHH B KUHETHYECKYIO U
o0OpaTHo.
dponmanvuble 1a060pamopHsvle pabomol.

1. V3yuenue ABMKEHHUSA Tela MO OKPYKHOCTH.
2. V3ydeHune 3aKOHa COXPAHEHUsI MEXaHUYECKOI SHEPruu.
Mounexyasipaas ¢pusuka. Tepmoannamuxa (17 4.)

MonexkynspHO-KMHETHYECKasi TEOpUsi CTPOCHHUsI BEIIECTBA M €€ SKCHEPUMEHTAIbHbIC
OCHOBaHHUS. AOCOTIOTHAs TeMIleparypa. YpaBHEHUE COCTOSHHUS HAealbHOro rasza. CBs3b
CpeIHell KMHETUYECKOM SHEPTUH TEIJIOBOTO JBHKEHHS MOJIEKYN C a0COJIIOTHON TeMIlepaTypoil.
Crpoenue >xuakocTel u TBepabix Ten. Kpucrtamnmueckue u amopdHbie Tena. BHyTpeHHss
sHeprus. PaboTta u Temsonepenaya kKak crocoObl M3MEHEHHUs1 BHYTpeHHel »Hepruu. [lepBoriit u
BTOPOM 3aKkOHBI TepMoAuHamMHUKU. [IpuHiuner neiictBust terioBeix MamuH. KIIJ[ TemmoBoro
nsurarens. [[pobnemMbl TEMIOAHEPTeTUKHN B OXpaHa OKPYXKAIOIIeH cpebl.

Jlemoncmpayuu:

Mexannyeckass MoJelb OpOYHOBCKOTO JABI)KGHHUA. VI3MeHeHHWe MJaBleHusi rasa c
W3MEHEHHEM TeMIIepaTypbl IpHU MOCTOSIHHOM 00beMe. M3MeHeHne obbema ra3a ¢ M3MEHEHHUEM
TEMIEPaTyphl MPHU MOCTOSHHOM JaBjieHHU. V3MeHeHHe oObeMa raza ¢ U3MEHEHHEM JaBIICHUS
MpU MIOCTOSIHHOW TeMmmeparype. Y CTpoMcTBO rurpomerpa u ncuxpomerpa. Kpucramnmueckue u

aMOp(bHLIC Teaa. Mojenu TeIIoBhIX ABUraTelIei.
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@ponmanvuas 1abopamopHasn paboma:
3. OnbITHas npoBepka 3akoHa [ eli-Jlroccaka.
DuleKTpoAMHAMHUKA (23 4.)

DNEMEHTApHBIN AJNEKTPUUECKUN 3apsii. 3aKOH COXpaHEHUs SJEKTPUUYECKOro 3apsija.
3aKoH KyJOHa. DJeKTpuyeckoe moJie. Pa3zHocTh noteHumanoB. JnekTpoeMkocTb. KonaeHncarop.
[TocnenoBarenbHOE ¥ TMapauIebHOE COCIUHEHHWE TPOBOJHHMKOB. PaboTa M MOIIHOCTH TOKA.
HcTOUHHMKM TOCTOSSHHOTO TOKa. OJIEKTpoJABWXKYyHIas cwia. 3akoH Owma Juid  MOJHOM
ANIEKTPUYECKON LEeNu. DJIEKTPUYECKUH TOK B MeTajjlaX, JJIEKTPOJIMTaX, ra3ax U BakKyyMe.
[TonynpoBoanuku. ITnazma.

Jlemoncmpayuu:

OnexkTpuszanus Tenl. JDnekTpomeTp. B3aummoneiicTBue 3apsiioB. DHEprus 3apsHKEeHHOTO

KOHJIEHCATOpa. DJIEKTPOU3MEPHUTENbHBIE TPHOOPBI.

Dpoumanvuele 1a6o0pamopuvie padomel:

4. V3ydyeHue mocieaoBaTebHOr0 U MapajuieIbHOTO COEMHEHHS] TPOBOJHUKOB.
5. M3mepenne 3/1C 1 BHYTPEHHETO COTIPOTUBIICHUSI HCTOYHUKA TOKA.

IMoBTopenue (1 4.)

Conep:xanue yye0Horo npeamera. 11 kiaace
JuieKTpoAMHAMHKA (MpoaoskeHue) (114)

B3aumopeiictBue TokoB. MaruutHoe mosie. MarautHoe mnosie. MHIyKIys MarHUTHOTO
nosst. Crita Ammepa. DiexkTpousMeputenbHbie mpuoopel. Cuita Jloperiia. MarHuTHbIe CBOMCTBA
BEIIECTBA. DJICKTPOMArHuTHasE UHAYKLIHSA. OTKpPBITHE 3IEKTPOMArHUTHOW MHAYyKUMH. [IpaBuio
Jlenia. MarHuTHbId MOTOK. 3aKOH 3JEKTpOMarHUTHOW wuHAyKuuu. JIJIC uHAYKIMU B
JOBUKYIIUXCS MPoBOAHMKAX. CaMOMHAYKIMSA. NTHAYKTUBHOCTh. DHEPrys MarHUTHOTO TOJISI TOKA.
DIEeKTPOMAarHuTHOE I0JIE.

Jemoncmpayuu

OnbiT Opcrena. MarHuTHOe B3aMMOJICEUCTBHE TOKOB. OTKJIOHEHUE HJIEKTPOHHOTO ITy4Ka
MAarHUTHBIM noJieM. 3aBucuMocTh DJ{C MHAYKINHA OT CKOPOCTH U3MEHEHHSI MarHUTHOTO IOTOKA.
Dponmanvuvie nadopamopHsie padomvl

Habnronenue nelicTBUS MarHUTHOTO TOJISL HA TOK.

N3yueHue siBIICeHUS 3JIEKTPOMAarHUTHOW NHTyKIUU.

Kouseb6anus u Bosanbl (20 4)

Mexannyeckue konebanus. CBoOogHble KoieOaHus. MaTeMaTHuecKuid MasiTHUK.
I'apmonnueckue konebanus. AMIUIUTYa, TIEpUO, YacToTa U (asza kosebanuil. BeiHy)aeHHbIE
konebanus. Pe3onanc. OnekTpoMarHuTHble KoneOaHus. CBOOOJHBIE  KoleOaHUS B
KojebaTenbHOM KOHType. [lepuon cBOOOAHBIX DSIEKTpUUECKUX KojeOaHui. BbIHyXIeHHBIE
Kosnebanus. IlepeMeHHBIH SJeKTpUYECKUM TOK. AKTHUBHOE compoTHuBieHHe. J[leiicTByromue
3HAQUEHMUS] CHUJIbI TOKAa M HANpSDHKEHUS B LENU IEPEMEHHOro Toka. MomHOCTh B LENu
MePEeMEeHHOTO ToKa. Pe3oHaHC B anekTpudeckoii nienu. [Ipon3BoacTBO, epenada u noTpedieHue
aneKkTpudeckoi sHeprun. I'enepupoBanue saeprun. Tpanchopmatop. [lepenaua snexrpuaeckoit
sHepruu. Mexannueckue BoJHbI. [IpoonbHbIe U oniepeuHblie BOIHBL. JiinHa BoJHBI. CKOPOCTh

pacnpoCTpaHCHHA BOJIHBI. ypaBHCHHe FapMOHquCKOﬁ 661’}111_[617[ BOJIHBI. 3BYKOBBIG BOJIHEI.
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DONEeKTpOMarHUTHbIE BOJIHBI. M3imydeHHe 3IeKTpOMarHUTHbIX BOJH. CBOMCTBa 3JeKTpoMar-
HUTHBIX BOJIH. [IpuHnuns! paguocssa3u. Pagnonokanus, TeneBuIeHUE, COTOBAS CBSI3b.
Jemoncmpayuu

CBoOoaHbIE KOJIEOAHUS TPYy3a HA HUTH U MPYKHUHE. 3alKCh KOJIEOATEIBHOTO IBIKECHUSI.
Boinyxnennole  kosiebaHusi.  Pe3onanc. CBoOOAHbBIE — 3JEKTPOMAarHUTHBIE  KOJIEOAHMSL.
OcumutorpaMMa EepeMEHHOTO ToKa. |'eHepatop mepemenHoro Toka. Tpancdopmarop. Ilome-
peuHbIe U MPOJI0IbHBIE BOJTHBI. OTpa)keHne U MpejoMIieHre BoJH. YacToTa KoJiebaHuit 1 BEICOTA
TOHAa 3ByKa. AMIUIUTyJa KojeOaHMW M TPOMKOCTb 3ByKa. M3nmyyeHue W 1npuem
AJIEKTPOMArHUTHBIX BOJIH. OTpakeHHEe U IPEJIOMIICHUE 3JIEKTPOMAarHUTHBIX BOJIH.
@Dponmanvusle 1adopamophule padbomul
N3mepenune yckopeHust cBOOOHOTO MaIEHUs MTPU TTOMOIIYA MasTHUKA.
Onrtuka (16 1)

Ceer. CkopocTh cBeTa. PacmpocTtpaneHue cBeTa. 3aKOH OTpPaXEHHs CBETa. 3aKOH
npenomiieHus ceeta. [lomHoe BHyTpeHHee oTpakeHne cBeTa. JInnza. [lomyuenue nzobpaxeHus ¢
nomMotibio JIH3eL. Dopmyna ToHKOW nuH3BL. Ontmueckue mpubopbl. Pazpemiaromias crmoco6-
HOoCcTh. CBeT Kak nayekTpomarHutHas BosiHa. Jlucmepcusi cera. HHTepdepeHmus cpera.
Korepentnocts. [ludpakuus ceera. Judpakiuonnas pemierka. [lonepeyHOCTh CBETOBBIX BOJIH.
[Tonspuzanmsa ceera. OCHOBBI CIEHUATBHONW TEOPUM OTHOCUTENBHOCTH. [locTymarsl Teopum
OTHOCUTENIBHOCTH. [IpMHIMI OTHOCHUTENBHOCTH OWHINTEHHA. [IOCTOSSHCTBO CKOpOCTH CBeTa.
[IpocTpaHCTBO M BpeMs B CHELHUAIBHON TEOPUU OTHOCHUTEIBHOCTH. PeATUBUCTCKAST TUHAMHUKA.
CBs3b Maccel 1 3Heprun. M3nydenne u crektpsl. [llkana snekTpoMarHuTHBIX BOJIH.
Hemoncmpayuu

[IpsimonuHelHOE pacnpoCTpaHEHUE, OTpaKEHUE U MpeJioMIIeHuE cBeTa. PacmpocTpaHeHue
cBeta B cBeToBojie. JIun3pl. Ontudeckue npudbopsl. MuaTepdepenuus ceera. Judpakuus cpera.
[Tonyuenue crekTpa ¢ MOMOIIbIO MpU3MbL. [lonydenue crekTpa ¢ mOMOUIbIO U (ppaKIHnOHHON
pewetku. [lonspusanus ceera.

Dponmanvuvle 1abopamopHvle padomaol

4. N3mepenue nokaszaTesns IpeIOMIICHUS CTEKIIA.

5. Omnpenenenre oNTUYECKOM CHITBI U (POKYCHOTO PAcCTOSHUS COOMPAIOIIEH JTMH3BI.
6. N3mepenue AMuHBI CBETOBOW BOJIHBI.

7. Habmronenue criionmHoro 1 IMHEH4aToro CreKTpoB.

KBanToBas ¢pusuka (16 4)

CeeroBbie kBaHThI. [loctosinHas Ilmanka. @ortosddexr. YpaBHeHue OHHIITEWHA I
dotorddexra. @otonsl. KopmyckynsapHo-BomHOBOU ayanus3Mm. ['unote3a ae bpoins. [laBnenue
ceera. [Ipumenenue dororddexra. Aromuas ¢usuka. Crpoenue aroma. OnsiTel Pesepdopaa.
KsanToBbeie moctynatel bopa. Mogens atoma Bogopoaa no bopy. Tpynnoctu teopum bopa.
Jlazepbl. Metoapl peructpanuu vactul. Anbda-, 6eta- ¥ ramMMma-usiaydeHue. PagnoakTHBHBIE
MpeBpalieHusl. 3akOH paJUOAKTUBHOIO pacnana. IIpoTOHHO-HEUTpOHHAs MOJENb CTPOCHHS
aToMHOrO sifpa. JledekT macc W >Heprus CBSI3M HYKJIOHOB B sijpe. JleleHMe W CHHTE3 sifep.
Snepnast sHepretuka. buonorudeckoe AEHCTBUE PAJIUOAKTUBHOTO W3JIY4YEHMs. DJIEMEHTapHbIE
YacCTHUIbl. AHTUYACTHUIIBI.

Jemoncmpayuu
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®otoaddexr. Jlazep. CueTUNK HOHU3UPYIOMINX U3TY4SCHHH.

IHoBTOpeHnue (5 u)

9. TemaTuueckoe mianupoBanue ais 10 kiaacca

Ne Tema ypoxka Bun
ypoka KOHTPOJIS

1 BBoanbiii unHcTpykTaxk no OT u Th. ®u3uka u no3HaHUE MUpa

2 Mexannyeckoe nBrxkeHue. Cucrema oTcuera.

3 CriocoOb1 oncanust 1BuxeHus. Tpaekropus. [1yTs.
[Iepemenenue.

4 PaBHOMepHOE npsiMosInHEeHOe 1BHKeHue. CKOpOCTb.

5 VYckopenue. CKOpOCTh TIPH IBHKEHHUH C MTOCTOSTHHBIM
YCKOPEHHUEM.

6 Pemenue 3amay. I1P

7 CBoboaHoe manenue Ten. J[Bmkenne ¢ yckopeHrueM cBoOOHOTO
MaJICHUsI.

8 PaBHOMEpHOE IBMKEHHE TOYKH 10 OKPY)KHOCTH.

9 Kunematunka abcomroTHo TBepioro Tena. Pemenue 3amay.

10 Kontponpras padota Ne 1 mo teme «OCHOBBI KWHEMATHKI. KP

11 [IpuHnmn npuunHHOCTH B MexaHuke. MHepuus. [lepBolii 3ak0H
HeroToHa.

12 Cuna. Macca. Bropotii 3akoH HeroToHa.

13 Tperwnii 3akoH HeroToHa. ['eonienTprdeckas cucremMa oTcyera.

14 Pemrenue 3amauy. [1P

15 Cunbl B mpupoje. Cuia TSHKECTH M 3aKOH BCEMUPHOTO TATOTEHUSI.

16 Bec tena. Cuitbl ynipyrocru.

17 JlaGopaTtopnas padora Ne 1 «M3yueHue ABUKEHUS Tea 1O JIP
OKPY>KHOCTH.

18 Cuitbl TpeHHSL.

19 Pemtenue 3amauy.

20 Nmmynsc. 3akoH coXpaHeHus: uMITyJbca. PeakTuBHOE ABMKEHUE.

21 Pemtenue 3amauy. [1P

22 Mexannyeckasi paboTa U MOIITHOCTb CHJIbl. DHEPTHsl.

23 3aKOH COXpaHEHMsI SHEPTUU B MEXaHUKE.

24 JlaboparopHas padota Ne 2 «3yyeHne 3aKkoHa COXPaHEHUS JIP
SHEPTUNY.

25 Pemtenue 3amay.

26 Kontponbnas padora Ne 2 no teme «3aKOHbI TUHAMHUKHU. 3aKOHBI KP
COXPAaHEHHUS B MEXaHUKE.

27 PaBHOBecue Ten. YcioBUS paBHOBECHUS TeIl.

28 Ocnosnble nonoxxenuss MKT. bpoyHoBckoe ABHKEHUE.

29 BsaumoneiictBue monekyn. CTpoeHue TBEPbIX, KUIKUX U
ra3o00pa3HbIX TeJl.

30 OcnoBHoe ypaBHenne MKT s nineansHoro rasa. I1P

31 Temneparypa. TermioBoe paBHOBecHE. DHEPTHUs TEIIOBOTO
JIBUOKEHUS] MOJICKYII.

32 YpaBHEHHNE COCTOSIHUS UACANTBHOTO ra3a. ['a3o0Bble 3aKOHBI.

33 JlaGopatopHas paborta Ne 3 «OkcnepuMeHTalIbHas IPOBEpKa JIP
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3axkoHa I eii-JIroccakay.

34 Pemenue 3anau.

35 Hacpimennsiii map. Kunenue. BiraxxHoCTh Bo3yXa.

36 CTpoeHre U CBOMCTBA KPUCTAJUIMYECKUX U aMOP(HBIX Tell. I1P

37 KonTposnsHast padota Ne 3 o teme «MouekyisipHast GU3nuKay. KP

38 BuyTpeHnHss sHeprus u pabota B TEPMOAMHAMUKE.

39 KonnuecTBo TemioTel. YpaBHEeHHE TEIJIOBOTO OaaHca.

40 IlepBblil 3aKOH TEPMOJVMHAMUKH. I1P

41 BTopoil 3aKOH TepMOAVMHAMUKH.

42 Termossie qeurarenu. KI1J] TermoBeix nBuratenen.

43 Pemenue 3anau.

44 KonTponsnas pabora Ne 4 no teme «TepMoanHaMuKay. KP

45 DNEeKTPUYECKUM 3apsil. DINEKTPpHU3alUs Te. 3aKOH COXpaHEHUS
AJIEKTPUYECKOTO 3apsia.

46 3akon Kymnona.

47 Dnektpruyeckoe nosie. HanpsskeHHOCTh AJIEKTPUUECKOTo MOJIS.

48 ITosie Toueynoro 3apsiaa u mapa. [I[puHIUI cynepno3uiuy mojiei.

49 [IpOBOAHUKHY M AVDIIEKTPUKH B AIEKTPOCTATUYECKOM IIOJIE. I1P

50 [ToTeHIman >JIeKTPOCTaTHIECKOTO M0JIsl. Pa3HOCTh MOTEHITNATIOB.

51 OnexkrpoeMkocTh. KoHnmencarop.

52 Pemenne 3amau.

53 KonTtponbHas padota No 5 o TeMe « IJIEKTPOCTATHKAY. KP

54 DIJIEKTPUYECKHI TOK. Y CIIOBHS CYIIECTBOBAHUS JIEKTPUUECKOTO
TOKa.

55 3akon Oma i ygactka 1enu. ConpoTHBICHHE.

56 JlabopaTtopnas pabota Ne 4 «M3yueHnune napaieIbHOTO U JIP
MOCJIEJOBATEIILHOTO COEAUMHEHHUS TPOBOHUKOB).

o7 PaboTta 1 MOIITHOCTH MOCTOSIHHOTO TOKA.

58 DIIeKTpOoABMKYIIAs cujia. 3akoH Oma Jyisi TOJTHOM LeTH.

59 JlaGopaTtopnas pabora Ne 5 «M3mepenne 3/1C 1 BHYTpEHHETO JIP
CONPOTHBIICHUSI UCTOYHHKA TOKAY.

60 Pemtenue 3amauy.

61 KontponbHas padorta Ne 6 mo TeMe « IJIEKTPOAMHAMHUKAY. KP

62 DneKTpOHHAs IPOBOAUMOCTb METAJUIOB. 3aBUCUMOCTD
COTPOTHBIICHUS OT TEMIEPATYPBHI.

63 DNeKTpUUeCKUui TOK B MOJTYNpoBogHUKaX. [oynpoBoAHUKOBEIE
IPUOOPHI.

64 ONEKTPUUYECKUI TOK B BAKyyMe.

65 DNEKTPUUECKUN TOK B JKUJIKOCTSIX. 3aKOH AIIEKTPOIIU3A.

66 DneKkTpuyeckuil Tok B razax. [limazma.

67 IToBTOpeHue u 00o0IIeHUE 10 TeMe «ITEKTPHUUECKUIl TOK B 1P
pa3IUYHBIX CpeIax.

68 [ToBTOpenue u o6o0Imenue n3ydeHHoro matepuana. [lonsenenue

UTOT'OB pa6OTLI 3a roJ.

14




TemaTn4veckoe IJIAHUPOBAHUE NJIHA 11 knacca

Ne Tema ypoka Bun
ypokKa KOHTPOJIS

1 BBoausbiii unctpykraxk no OT u Th. B3aumopeiicrBue TOKOB.
MaruauTHO€e nosie. MarauTHas HHAYKIUS.

2 Cuna Amriepa. 3akoH Amrepa.

3 Jlaboparopuas padota Nel «HabmoneHue neicTBus JIP
MAarHUTHOTO TIOJISI HA TOKY.

4 JleiicTBrEe MarHUTHOI'O NOJISL Ha IBWXKyLuiics 3apsin. Cuna
Jlopenua.

5 MarnuTtHEble cBOiicTBa BeniecTBa. Pemenue 3am1ad 1o TeMe I1P
«Cuna Amnepa. Cuna JlopeHa»

6 SIBneHue ANEeKTPOMarHUTHON MHAYKIIMK. MarHuTHBIN MTOTOK.
[IpaBuiio Jlenna.

7 JlabopaTtopnast pabota No2 «M3yueHue siBiaeHUS JIP
AIIEKTPOMArHUTHON WHTYKITUNY.

8 OJIC manykumn. Camonuaykuus. THIyKTUBHOCTS.

9 OHeprusi MarHUTHOTO NOJI TOKA. DJIEKTPOMAarHUTHOE MOJIE.

10 Pemrenue 3aga4 o reme «JIEKTPOMArHETU3M.

11 KonTtponbHas pabora Nel o teme «91€KTpOMarHeTU3IM. KP

12 Mexanndeckue konaebanusi. MaTeMaTH4eCKuii MasiTHUK.

13 l'apmonnueckue xkonebanus. [IpeBpaiieHue sHeEpruM Mpu
rapMOHUYECKHUX KOJIEOaHMSIX.

14 JlaboparopHas pabota Ne3 «Ompenenenue yckopenus | JIP
CBOOOJHOTO NMaJACHUS TP MOMOIIU MasTHUKA.

15 Brinyxnennsie konebanus. Pezonanc. Pemenue 3amau  mo | [1P
Teme «MexaHuyecKkue KoueOaHus».

16 DnekTpoMarHuTHeie Kosebanus. KonebarenbHbIi KOHTYP.

17 VYpaBHEHHs, ONHUCHIBAIOIINE CBOOOJHBIC OIJICKTPUUYCCKUE
konebOanus. Pemenue 3amau  mo Teme «DIIEKTPOMAarHUTHbBIE
KoJIeOaHusI».

18 [TepemeHHBIN PEKTPUYECKUN TOK. AKTUBHOE COITPOTUBIICHHUE.
JleiicTByrolME 3HAYEHHSI CUJIbl TOKA M HAIIPSDKEHUS

19 Pe3onanc B anekTpuueckoil nenu. Pemenue 3amad no reme
«Konebanusy.

20 KonTtponsnas pabora No2 no teme «KonebaHus. KP

21 I'eneparop anekTpuyeckoro Toka. Tpanchopmarop.

22 [Tpou3BOICTBO U Mepeiaya IMEKTPOIHEPTHH.

23 BonnoBeble siBienus. PaciipocTpanenrne MexaHn4eCKIX BOJIH.

24 YpaBHeHHe rapMOHHUYECKOU Oeryiieil BoiHbl. BoyHbI B
YIPYTUX Cpeaax.

25 3BYKOBBIE BOJIHBI. 1P

26 ONEKTPOMAarHUTHHIE BOJIHBL.

27 N3o6perenue pagno A.C. [TonoBeiM. [IpuHIMIBI pagroCBsI3N.

28 CBoiicTBa AIIEKTPOMATHUTHBIX BOJIH.

29 Pannonokanus, TeneBuaeHNE, COTOBas CBS3b.

30 Pemrenue 3agau no reme «BoJHBI.

31 KonTposnpHast padota Ne3 no Teme «BonHbI». KP

32 Cxkopoctsb cBeta. [Ipunnun ['tolireHca. 3akoH OTpakeHus

CBCTa.
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33

3akoH npenomieHus cBera. [loiHoe BHyTpeHHEee OTpakeHHe
CBETA.

34 Jlaboparopras pabota Ne 4 «3mepeHne mokazarens JIP
MIPETIOMIICHHUS CTEKIIA.

35 JIunza. [loctpoenune n300pa’keHUi B JIMH3€E

36 dopmysa TOHKOH JIMH3BL. Y BEIIMYCHHUE JTNH3BI. I1P

37 Jlaboparopuas padota Ne5 «Onpenenenue ontudeckoit cuisl | JIP
1 (POKYCHOTO PACCTOSHUSI COOMPAIOLICH JTMH3BIY.

38 Hucnepcus ceera. MaTepdepennns crera.

39 Judpaxmus cBera. JnbpakunonHas penierka.

40 Jlaboparopuas padota Ne6 «OnpenereHne JTUHBI CBETOBOM JIP
BOJIHBIY.

41 [TonepeyHocTh cBETOBBIX BOJIH. Iossipr3anms ceera.

42 [IpuHnun otHOCUTENBHOCTH. 1loCTYNNaTel TEOpUM I1P
OTHOCHTEIIbHOCTH.

43 PensiTuBHCTCKAs TMHAMHUKA.

44 Bunbr uznyuennii u ciektpoB. JJaboparopHast padorta Ne/ JIP
«Habmro1eHne CITonIHOTO M IMHEWYaTOro CIIEKTPaY.

45 [Ikana 37eKTpOMarHUTHBIX BOJIH.

46 [ToBTOpenue u 06061meHue no Teme «OnTHKaY.

47 KonTposasHas pabota Ne4 o teme «OnTHKa. KP

48 CaetoBble kBaHThl. DoTO3DDPEKT.

49 ®dotonsl. ['unoresa ne bpoiins.

50 Pemenne 3agau mo teme «®oTodahdexrm.

51 Crtpoenue atoma. OnbiTel Pezepdopaa. [P

52 KsanToBbie noctynarel bopa. Monens atoma Boiopojia mo
bopy.

53 YCTpoiCTBO M MPUMEHEHHE JIA3€POB.

54 Metoap! HAOJIIOCHHS U PETUCTPALIUK 3JIEMEHTapHbIX YacTHULL.

55 OTKphITHE PATUOAKTUBHOCTH. AJlb(a-, 6eTa- u raMma-
U3JIy4YeHue.

56 PaanoaktuBHBIE NTpeBpallieHus. 3aKOH PaIuO0aKTUBHOTO 1P
pacrnaja.

57 N3oTomnbl. OTKpBITHE HEUTPOHA.

58 CtpoeHue aTOMHOTO siipa. SliepHble CUIIbI U SHEPTHsl CBSI3U
saapa.

59 SnepHble peakuuu. DHepreTU4ecKuil BBIXO SIIEPHBIX
peaKkiuu.

60 Ilennble peakiuu. SnepHblil peakTop.

61 Tepmosinepuble peakuuu. [IpuMenenue saepHON SHEpPruu.
buosornyeckoe neiictBue paguanuu.

62 DJIEMEHTAPHBIE YACTUIIBI.

63 KonTponbHas pabota Ne5 no teme «KBanToBas (puznkay. KP

64 [ToBTOpeHue Tembl «MexaHuKay.

65 IloBTOpeHue Tembl «MexaHUKay.

66 IToBTOpenue TeMbl «MoJiekyisipHas GU3UKay.

67 IToBTOpenue TeMsl «MouiekyisipHast GU3UKay.

68 IToBTOpEeHUE TeMbl «DIEKTPOAMHAMUKAY.
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