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IosicHuTeNLHAA 3aNINCKA

PabGouass mnporpamma ydeOHoro mpeamera «®Pusuka» paspaboTaHa s
oOyuenust B 7-9 kiaccax MBOVY «Jlparynckas ocHoBHasi oOiieoOpazoBarenbHas
IIKOJIa» HA OCHOBE!

- @enepalbHOTO TOCYAApCTBEHHOTO 00pa30BaTEIbHOIO CTaHJApTa OCHOBHOTO
obmiero oOpa3oBanus (yTB. MpukazoM MunucTepcTBa 00pazoBanus u Hayku PD ot
17 nexabps 2010r. N1897), ¢ usmeHnenusamu u gonojnenusmu 2014 r., 2015r;

- aBropckoil mporpammbl - A.B.Ilepeimkuna, H.B.®umnonoBuy, E.M.I'yTHHK.
(cooprux « @Quzura 7-9 kraccory// cocm. H.B.@unonosuu. - M.: Jlpogha, 2017.-76¢),
- OCHOBHOH  oOpazoBatenbHOil mporpammbel MBOY  «Jlparynckas OOILLDy,
YTBEPKIEHHOM npuka3oM Ne42 ot 28 asrycra 2020r.

Heau ndyyenuss GuU3MKU B OCHOBHOM LIKOJIE CJIeAyOLIHe:
- YCBOEHHUE yUaIIUMUCS CMBICJIa OCHOBHBIX NOHSTUN U 3aKOHOB (PM3MKH, B3aUMOCBS3H
MEK]ly HUMHU,;
- (opmupoBaHHe cHUCTEMBbl HAy4yHbIX 3HAHUU O npupoae, €€ (yHAaMEHTAIbHBIX
3aKOHAaX JUIsl IOCTPOCHHUSI MPEJCTABICHUS O PU3NYECKON KapTUHE MUDA;
- cHCTeMaTHh3aluus 3HaHUHW O MHOrooOpa3uh OOBEKTOB M SIBIEHUW MPUPOIBL, O
3aKOHOMEPHOCTSIX TPOLECCOB M O 3aKOHAX (PU3UKU Al OCO3HAHUS BO3MOXHOCTHU
Pa3yMHOI'O  HCIOJIb30BaHUS  JIOCTYIKEHUHM HAyKd B JAJbHEWIIEM  pPa3BUTHU
IUBUIN3ALINH;
- (¢opMupoBaHHE YOEXKIEHHOCTH B [IO3HABAEMOCTH OKpPY)KAIOIIETO MHUpA H
JOCTOBEPHOCTH HAYYHBIX METOJIOB €r0 U3yUYEHUS;
- OpraHu3anus HKOJIOrMY€CKOro MBIIIJIEHUS U [IEHHOCTHOI'O OTHOILIEHUS K PUPOJIE;
- pa3BHUTHE IO3HABATEJIbHBIX HMHTEPECOB U TBOPUECKUX CIMOCOOHOCTEH ydaliuxcs, a
TaK)Ke MHTEepeca K paCUIMPEHUIO U YIITyOlIeHUI0 GU3NYECKUX 3HAHUM U BbIOOpa (PU3MKH
KaK mpo(UIbHOTO IpeIMeTa.
JlocTikeHue 1esneit o0ecrneynBaeTcsi peieHUeM CIEAYIONNX 3a1aY:
- 3HAKOMCTBO YyYalllUXCsl C METOJIOM Hay4HOrO NMO3HAaHUSA U METOAAMH HCCIEAOBaHUS
00OBEKTOB U ABJIICHUI PUPOJIbI;
- TpUOOPETEHNE YHAIIUMHKCS 3HAHUI O MEXaHUYECKHUX, TEIUIOBBIX, AIEKTPOMAarHUTHBIX
Y KBAaHTOBBIX SIBICHUSX, PU3NUECKUX BEITMUMHAX, XapAKTEPU3YIOIINX 3T SIBJICHUS;
- (hopMupoBaHMe y ydaluXcsi YMEHHM HAOII0JaTh NIPUPOIHBIC SIBICHUS U BBINOIHATH
OMBITHI, JlabOpaTOpHbIE PpabOThl U  JIKCHEPUMEHTAJbHBIE  MCCIEAOBAHUS  C
MCIOJIb30BaHUEM H3MEPUTEIbHBIX MPUOOPOB, MIMPOKO MPUMEHSIEMbBIX B MPAKTHUECKON
KU3HU;
- OBJIAJICHUE YYalUIUMHUCA TaKUMHU OOILIEHAYYHBIMU TMOHATUSIMH, KaK MPUPOIHOE
SBJICHHE, SMIMPUYECKH YCTAHOBJIEHHBIM (pakT, mpobieMa, runore3a, TEOPEeTUYECKUn



BBIBOJI, PE3YJIbTAT SKCIEPUMEHTAIILHON TPOBEPKH;
-MIOHMMAaHHE YYAIIUMUCS OTIMYUA HayYHBIX JAHHBIX OT HEMPOBEPEHHON MH(OpMaIuHy,
LEHHOCTH HAYKH JIJIsl YJIOBJIETBOPEHMUSI OBITOBBIX, MPOU3BOJICTBEHHBIX U KYJIbTYPHBIX
NOoTpeOHOCTEH YeIoBeKa.
Jlist peanu3anuu paboyeit mporpaMMbl UCITOIB3YIOTCS CISAYIOMNE YICOHUKH:
1. A.B.Ilepoimikun. @usuka. 7 knace. 5-e uzn- M. Jlpoda, 2017.- 224 c.
2. A.B.ITepprimkun. ®usuka. 8 knacc. 5-e uza- M. [poda, 2018- 239c.
3. A.B.Ileppimkun, E.M.I'yrHuK. ®usuka. 9 kmacc. 5-e uza- M. poda, 2018-320c.
[Iporpamma coctaBiena Ha 245 4acoB, B COOTBETCTBUU C YUYEOHBIM IJIAHOM
YpOBHSI OCHOBHOTI'O 00IIIEro 00pa3oBaHus: B 7-0M KJacce - 68 yacoB, 8 —om kiacce - 68
yacoB, B 9-oM kinacce -102 yaca.

Ilnanupyembie pe3yJbTaThl OCBOCHHUS Y4€OHOI0 NpeaMera

B mpouecce n3yueHus yueOHOro mpeaMera

BohInycKHMK HAYYUTCS:

e co0JI0/1aTh MpaBWiIa O€30MaCHOCTH M OXPaHbl TPpyJa MpU padboTe ¢ y4eOHBIM U
71a60paTOPHBIM 000PYAOBAHUEM;

® [OHMMAaTh CMBIC] OCHOBHBIX (U3MYECKUX TEPMHUHOB: (PU3NUECKOE TEJIO,
(dbusznyeckoe siBiaeHue, punyeckas BeIMUMHA, €IMHUALIBI U3MEPEHUS,;

® pacrno3HaBaTh MPOOJIEMbI, KOTOPHIE MOKHO PEIIUTH MPHU MOMOIIH (PU3NYECKUX
METOJIOB; aHAJM3UPOBaTh OTIEIbHBIE O3Talbl MPOBEACHUS HUCCIECIOBAaHUN U
HMHTEPIPETUPOBATH PE3YyIbTaThl HAOIIOICHUIN U OIBITOB;

® CTaBUTH ONBITHI MO HCCIEIOBAHUIO (DU3NYECKUX SIBICHUM WU (PU3MUECKUX
CBOMCTB Ten 0€3 HMCIONb30BAaHUS MPSAMBIX H3MEPEHHUI; MpPU 3TOM (POPMYIHpPOBATH
npoOsemy/3agady ydeOHOTO IKCIEPUMEHTA; COOMpaTh YCTAaHOBKY U3 MPEJIOKEHHOTO
000pyI0BaHUST; TPOBOJIUTH OMBIT U (HOPMYITUPOBATH BHIBOIBI.

[lpumeuanune. Ilpu mnpoBemeHuu  uccinegoBaHUS  (PUIUYECKUX  SBIICHUN
M3MEPUTEIbHBIE MPUOOPHI UCTIOJIB3YIOTCA JIMIIL KaK JaTYUKU U3MEPEeHUsS (DU3NUECKUX
BEJINYMH. 3allUCH MOKa3aHUH MPSMBIX U3MEPEHUM B 3TOM Cily4yae He TpeOyeTcs.

® [IOHUMATh POJIb SKCIIEPUMEHTA B TIOJIyYEHUU HayYHOU nH(OpMaIuy;

® IIPOBOJUTH MpPSIMbIE H3MEpPEHUs (DU3UYECKUX BEIMYMH: BPEMsI, PAaCCTOSHUE,
Macca Tena, 00beM, cuja, TeMreparypa, atMochepHoe JaBlieHue, BIaKHOCTh BO3IyXa,
HaMpspKeHUE, CUjla TOKa, pagualluoOHHBIA (OH (C MCIHOJIb30BAHUEM JI03UMETpPA); MpHU
ATOM BBIOMpATh ONTUMAJIBHBIA CIMOCO0 HU3MEPEHUs U HCHOJb30BaTh MPOCTEUIINE
METObI OLIEHKH ITOTrPEIIHOCTEN U3MEPEHUN.

[Tpumeuanue. Jlrobass yueOHasi mporpamma J0JDKHA OOecTieuMBaTh OBIIAJICHUE
MPSMBIMU U3MEPEHUSMHU BCEX MEPEUUCICHHBIX (DU3NYECKUX BEIHYUH.

® IPOBOJUTH  HWCCIECIOBAHWE  3aBUCUMOCTEH  (U3MYECKHX  BEIMYUH  C
HCIIOJB30BAaHUEM TIPSMBIX HM3MEPEHUM: TMpU ITOM KOHCTPYHUPOBATh YCTaHOBKY,



(¢ukcupoBaTh pe3ysbTaThl MOITYYEHHON 3aBUCHUMOCTH (PU3NYECKUX BEJIMYMH B BUJC
TabJINL ¥ TpauKOB, 1€1aTh BBIBO/IBI 10 PE3YJIbTaTaM UCCIIEI0BAHUS;

® IIPOBOAUTH KOCBEHHBIE M3MEPEHMs (PU3NYECKUX BEIMYUH: IPHU BBINOJIHEHUU
U3MEPEHU COOMpPAaTh SKCHEPUMEHTAIBHYIO YCTaHOBKY, CIIEIysl MPEII0KEHHON
MHCTPYKLMU, BBIYUCIATh 3HAYEHUWE BEJIWYMHBI W AHAJIU3UPOBATh IOJyYEHHBIE
pPEe3yJIbTaThl C YYETOM 3aJaHHOM TOYHOCTH U3MEPEHUM;

® AHAJIU3HPOBATh CUTYyallUU IIPAKTUKO-OPHUEHTHUPOBAHHOIO XapaKTepa, y3HABATh
B HUX IHPOSBICHUE H3YyYEHHBIX (PU3MUECKUX SBJICHUI WIM 3aKOHOMEPHOCTEH U
MIPUMEHSATH UMEIOIINECS 3HAHUS ISl UX OOBSACHEHMUS;

® TIOHMMATh MPUHIIMIBI AEHCTBHS MAIllMH, TPUOOPOB U TEXHUUYECKUX YCTPOMNCTB,
YCIIOBHSI MX 0€30IIaCHOT0 MCIOJIb30BaHUS B TOBCEAHEBHOM KU3HU;

® JCIOJb30BaTh IpPU BBIIOJHEHUU YYEOHBIX 3a7ad HAyYHO-IOMYJISIPHYIO
JUTEPaATypy O PU3NYECKUX ABJICHUAX, CIPABOYHBIE MaTEpUalbl, pecypchl IHTepHET.

BbInyCKHMK MOJYYUT BO3MOKHOCTh HAYYUThCH:

® OCO3HAaBaTh IIEHHOCTb HAY4YHBIX MCCJIEIOBAHHUM, pOib (PU3UKH B pacIIMPEHUN
IpeJICTaBICHU 00 OKPYXKarOIIeM MUPE U €€ BKJIAJ B YIyUIlIEHUE KauecTBa KU3HU;

® UCIOJb30BaTh MPUEMBbl TIOCTPOEHUS (UINYECKUX MOJEJeH, moucKa u
(OpMyYITUPOBKM JTOKA3aTENIbCTB BBIABUHYTHIX TMIIOTE3 U TEOPETHUYECKUX BBIBOJIOB Ha
OCHOBE 3MITUPUYECKH YCTAHOBJICHHBIX (PAKTOB;

® CpaBHUBAThb TOYHOCTb H3MEPEHUS (U3MUECKUX BEJIMYMH IO BEJIMYMHE HUX
OTHOCUTEJIbHOM IMOIPEIIHOCTH MPU ITPOBEACHUM NPSMBIX U3MEPEHUN;

® CaMOCTOSITEJIBHO IPOBOJWUTH KOCBEHHBIE M3MEPEHUS W  HCCIEHOBaHUSA
(¢u3MYEeCKUX BEIUYMH C HCIOJIb30BAHUEM PA3JIUYHBIX CHOCOOOB  H3MEPEHUS
(¢u3MYecCKuX BEJIMYUH, BBIOUPATh CPEACTBA H3MEPEHHS C YYETOM HEOOXOIUMOM
TOYHOCTU H3MEPEHUI, OOOCHOBBIBaTH BBIOOpP cHoco0a HW3MEPEHHs, aJeKBATHOIO
IIOCTaBJICHHOW 3a/1a4e, IPOBOJUTH OLICHKY JIOCTOBEPHOCTH MOJIyYEHHBIX PE3YyJIbTaTOB;

e BOCHpUHUMATh HHGOPMALMIO (PUINYECKOTO COJAEpKaHUS B  HAy4YHO-
NOMYJISIPHOM JIUTEpaType U CpeAcTBaX MacCOBOM MH(OpPMAIINH, KPUTUYECKH OLICHUBATD
MOJIYYeHHYI0 MH(OpPMAIUIO, aHAIM3HUPYS €€ COAEp)KaHHE WM JaHHble 00 HMCTOYHHUKE
uH(popmanuu;

o co37aBaTh COOCTBEHHbBIE NMHUCbMEHHBIE M YCTHBIE COOOIICHHS O (PU3UYECKUX
SBJICHUSX HA OCHOBE HECKOJbKUX HCTOYHUKOB MH(OpPMALMH, COMPOBOXKIATH
BBICTYIUICHHE MTPE3EHTALIMEN, YUUTHIBAasi OCOOEHHOCTU ayTUTOPUH CBEPCTHUKOB.
JanHast mporpamma obecrieurBaeT (OPMUPOBAHUE JIMYHOCTHBIX, METAMPEAMETHBIX
MPEAMETHBIX PE3yJIbTATOB.

JINYHOCTHBIMM pe3yJibTaTaMM 00y4YeHUs (PU3HKE B OCHOBHOW IIKOJIE SIBISIOTCSA:

- chOpMHpPOBAHHOCTh  [MO3HABATENIbHBIX  WHTEPECOB HA  OCHOBE  Pa3BUTHS
MHTEJJIEKTYaJIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH ydaruxcs;

- yOEXIEHHOCTh B BO3MOXKHOCTH TO3HAaHUSI MPUPOJIbI, B HEOOXOIUMOCTH Pa3yMHOIO



UCIIOb30BaHUsl JOCTWKCHUN HAYKM M TEXHOJIOTMM JUId JalbHEHIIEro pa3BUTHUS
YeJIOBEUECKOro OOIIECTBA, yBaKEHUE K TBOpPLIAM HAYKHM W TEXHUKH, OTHOIICHHE K
(bu3HMKe KaK 3JIEMEHTY 00IeYeI0BEYECKON KyIbTYpHI;
-CaMOCTOSITEILHOCTh B MPUOOPETEHUH HOBBIX 3HAHUH U MPAKTUUYECKUX YMEHUN;
-TOTOBHOCTh K BBIOOPY JKM3HEHHOTO ITyTH B COOTBETCTBHH C COOCTBECHHBIMH
MHTEPECAMU U BO3MOXXHOCTSIMU;
-MOTHBalLUsI 00pa30BaTEIBHON JEATEIBHOCTU IIKOJBHUKOB HAa OCHOBE JIMYHOCTHO-
OPUEHTUPOBAHHOTO MOJAX0/1a;
-opMupOBaHUE IEHHOCTHBIX OTHOIIECHUN APYT K JIPYTy, YUUTENIIO0, aBTOPaM OTKPBHITUN
U U300peTeHUld, pe3ysibTaTaM 00yUYeHUsI.
MeranpenMeTHbIMU pe3yJibTaTaMu 00y4YeHHUs (U3MKE B OCHOBHOW IIKOJIE
SBJISTFOTCSL:
- OBJAQJCHUE HABBIKAMH CaMOCTOSTEILHOTO TPUOOPETEHUSI HOBBIX 3HAHUM,
OopraHu3alud  y4yeOHOM  JIeSITEIBbHOCTH, IIOCTAHOBKM  II€JIEM, TJIaHUPOBAHUSI,
CaMOKOHTpPOJISI M OLIEHKH PE3yJIbTATOB CBOEH NEATEIBHOCTH, YMEHUSIMHU MPEIBUACTH
BO3MOYKHBIE PE3YJIbTaThl CBOUX JACHCTBUN;
- TMOHMMAHHME paA3JIMYUN MEXKIYy HCXOAHBIMU (aKkTaMd U THUNOTE3aMH JJis HUX
OOBSCHEHUS, TEOPETHUUECKUMHU MOJICTISIMA W pPEalbHbIMU OOBEKTaMH, OBJIAJCHUE
YHUBEPCAIbHBIMU YUYEOHBIMU JACHCTBUSIMU Ha MpUMEpax TUIOTE3 MJisi OOBSICHEHUS
M3BECTHBIX (DAKTOB U OSKCIECPUMEHTAIIBHOM MPOBEPKU BBIJBUTAEMBIX THIIOTE3,
pa3pabOTKU TEOPETUUECKUX MOJICNICH MPOIECCOB WIIH SIBJICHU;
- (QopMmupoBaHHME yMEHUM BOCHPUHUMATH, IepepadaTbiBaTh U  MOPEAbSIBIATH
uH(pOpMaIMI0O B CIOBECHOM, 00pa3HOM, CHMBOJIMYECKON ¢opMax, aHAIU3UPOBATh U
nepepadaTbiBaTh MOTYYEHHYI0 HH(GOPMAIMI0 B COOTBETCTBHUHM C IOCTaBJICHHBIMU
3a/1a4amu,
- BBIACJSATh OCHOBHOE COAEPMKAHUE MPOUYUTAHHOTO TEKCTA, HAXOAUTHh B HEM OTBETHI HA
MOCTABJICHHBIE BOMTPOCHI U U3JIaraTh €ro;
- MPUOOPETEHUE OIbITA CAMOCTOSATENILHOTO MOKMCKA, aHalllu3a U 0TOOpa MHQOpMAITUU C
HCIIOJB30BAaHUEM PA3JIMYHBIX HCTOYHHUKOB W HOBBIX HMH(POPMAITMOHHBIX TEXHOJIOTUM
IUISl PEIIEHUS TTO3HABATEIIbHBIX 33]1a4;
- pa3BUTHE MOHOJIOTUYECKOU U AUAJIOTMYECKON PEYU, YMEHUS BBIPAXKaTh CBOU MBICIIH U
CIIOCOOHOCTH BBICITYIIMBATh COOECETHUKA, MOHUMATh €ro TOUKY 3pEHHs], MPU3HABATH
IIPaBO JAPYroro YeJI0BEKAa Ha NHOE MHEHUE,
- OCBOGHHE TMPUEMOB JICMCTBUHA B HECTAHJAPTHBIX CHUTYyallUsX, OBJIAJICHUE
ABPUCTUYECKUMH METOIaAMU PEIICHUs TpoOJieM;
- hopMupoBaHUE YMEHUHN pabOTaTh B TPYIIE C BBHITOIHEHUEM PA3IUYHBIX COMATBHBIX
poJIeH, IPEICTABIIATh U OTCTAMBATh CBOM B3TJISABI M YOCKIEHUS, BECTH JUCKYCCHIO.
IIpeameTrHbie pe3yiabTarbl OoOydeHHs (GU3HNKE B OCHOBHOW  IIIKOJIE
MIPEJICTABIICHBI B COIEP>KaHNUU Kypca 10 TEMaM.



Conep:xanue y4eOHOI0 npeaMera
7 kaace (70 4., 2 4. B He/1eJI10)

du3uKa M ee poJib B IO3HAHUHU OKPY:Kalouero mupa (4 4.)

®usnka — Hayka o npupone. Pusznueckue sBiaeHus. Pu3ndecKre CBOMCTBA TEM.
Habmonenue n onucanue gusnveckux sipneHuil. Guznueckue BennunHbl. M3mMepenus
bu3MyYecKUX BEIWYHMH: [JIMHBI, BPEMEHHU, TemrmepaTypbl. Dusndeckue MNpuOOPHI.
MexayHaponHas cucTemMa €IWHHI. TOYHOCTh M MOTPEHIHOCTh U3MepeHuil. Pusnka u
TEXHUKA.

Dponmanvnasn n1abopamopnasn paooma
1.0Omnpenenenue LeHbl AeeHUsT U3MEPUTETHLHOTO Iprbopa.

IIpeaMeTHBIMHU pe3yabTaTaMH OOyUYEHHUS 110 JAHHOW TEME SIBJIFOTCS:

- MOHUMaHNEe (PU3UUECKUX TEPMUHOB: TEJO, BEUIECTBO, MAaTEPUs;

- YMEHHUE MPOBOUTH HAOIIOACHUS (PU3HUUECKUX SBJICHHI;

- (pu3nyeckue BEIMYUHBI: paCCTOSHUE,TPOMEKYTOK BPEMEHU, TEMIIEPATYPY;

- BJIAJCHUE SKCIEPUMEHTAIBHBIMU METOJAMU HMCCIIEIOBAHUS NP ONPEICICHUMN LIEHBI
JeJIEHUs MIKaJIbl TPUOOpa U MOTPEIIHOCTH U3MEPEHUS;

- NMOHMMAaHUE POJIM YYEHBIX Hallel CTpaHbl B PAa3BUTUU COBPEMEHHOW (U3UKU U
BJIMSIHUM HAa TEXHUYECKUI U COLUAIIbHBIN Mporpecc.

IlepBoHavajibHbIE CBEACHUSA O CTPOEHUM BeuiecTBa (6 4.)

Crpoenne BeniecTBa. ONBITHI, JOKa3bIBAIOIIME ATOMHOE CTPOEHUE BEILIECTBA.
TeroBoe nBUKEHHE aTOMOB M MoJIeKyJl. bpoyHoBckoe nBuxenue. Auddysus B razax,
KUIKOCTSIX WM TBEPIbIX Tenax. B3auMoaeicTBHE 4YacTUL[ BeEIIECTBA. ArperaTHbIE
COCTOSIHMsI BellecTBa. MoJenu CTpOeHusT TBEpAbIX TeJ, JKUIAKOCTEH U Ta3oB.
OObscHEHHE CBOWCTB Ta30B, KHUAKOCTEH M TBEPABIX TEJI HAa OCHOBE MOJIEKYJSIPHO-
KHMHETUYECKUX MPEJCTaBICHUM.

Dpoumanvhaa nadbopamopnan paboma
2.13mepenune pa3MepoB MalbIX TE.

IIpeaMeTHBIMHU pe3yabTaTaMH OOyUEHHUS 110 JTAHHOW T€ME SIBJIIOTCS:

- MOHUMAaHUE U CIOCOOHOCTh OOBSCHATH (hu3mveckue siBeHus: nud@ysus, OombImas
C)KMMAaEMOCTb 'a30B, MaJlasi CAKUMAEMOCTBD JKUJIKOCTEH U TBEPABIX TEII;

- BIAJEHUE DKCIEPUMEHTAIbHBIMU METOJAMHU HCCIIECIOBAHUS TMpPU OINpPEIEICHUU
pa3MepoOB MajbIX TE;

- MOHMMAaHHE TPUYMH OPOYHOBCKOIO JIBMXKEHMS, CMAUMBaHUSI U HECMAuMBaHUS TeJ,;
pasznuyms B MOJIEKYJIIPHOM CTPOEHUU TBEPABIX T, )KUJIKOCTEW U Ta30B;

- ymenue nosb3oBaTbess CU 1 nepeBoAUTh €UHUIBI U3MEPEHUS (PU3NYECKUX BEIIMYUH
B KpaTHBIE U IOJbHBIE €IUHULIBL;

- YMEHHUE HCTI0JIb30BaTh MOJyUYE€HHbIE 3HAHUS B MTOBCEIHEBHOM KU3HHU (OBIT, 3KOJIOTHS,
OXpaHa OKpPYKaroLEeh Cpeibl).



B3aumopaeiicrBus Tea (23 4.)

Mexannueckoe apuxeHue. Tpaekropus. [lyte. PaBHOMEpHOE M HEpaBHOMEpPHOE
nBrxenue. Ckopoctb. ['padmku 3aBUCUMOCTH ITYTH U MOJYJISI CKOPOCTH OT BPEMEHU
newxenus. Muepums. MaeptHoCcTh Ten. B3aumopencreue ten. Macca tena. M3mepenune
Maccel Tena. [lmotHocTh BemectBa. Cuna. Cuna Tsoxectd. Cuiia ynpyroctu. 3aKkoH
I'yka. Bec tema. CBs3p MeXAy CWIOW TSKECTH M Maccod Tema. Cuiia TSHKECTH Ha
npyrux maHerax. Jlunamomerp. ClloKeHHE NOBYX CHJI, HAIlpPaBJICHHBIX IO OIHOU
npsiMor. PaBHoxeiicTByromass aByx cwi. Cuna tpenus. Duznueckas mnpuponaa
HeOecHBIX Tes1 COTHEYHOM CUCTEMBI.

@ponmanvhvle 1ad0pamopHvle padomul
3.13mepenne macchl Tena Ha pbIYaKHbIX BECAX.

4. M3mepenne o0bema Tena.

5.0mnpenenenye MIOTHOCTA TBEPAOTO TeNa.

6. pagynpoBaHue npy>XHHBI U U3MEPEHUE CHIT JUHAMOMETPOM.

7.BpISICHEHHE 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBKEHHSI OT IIJIOIIAIN COIPHUKACAIOIINXCS
TEJ U MPUKUMAIOLIEH CUJIBI.

IIpeaMeTHBIMHU pe3yabTaTaMu O0yUCHHUS 110 JAHHOU TEME SIBIISIOTCS:

- TOHMMAaHUE€ M CHOCOOHOCTh OOBACHATH (U3NUECKUE SBJICHUS: MEXaHUYECKOe
JIBWKEHUE, PAaBHOMEPHOE U HEPABHOMEPHOE [IBIDKCHHE, HWHEPIMS, BCEMHUPHOE
TATOTEHHUE;

- YMEHHE H3MEPATHh CKOPOCTb, MAacCy, CHIY, BEC, CHIIy TPEHHUS CKOJIbKECHMS, CUILY
TpeHMsI KayeHHs, OOBeM, IUIOTHOCTh Teja, pPaBHOJACHCTBYIOLIYIO JBYX CHIL,
JNEUCTBYIONIUX Ha TEJIO U HAMPABJICHHBIX B OJJHY U B TPOTUBOIOJIOKHBIE CTOPOHBIL;

- BJIAQJECHHE DSKCHEPUMEHTAJIBHBIMA  METOJAMHU  HCCIEAOBAHMS  3aBUCUMOCTH:
MPOMJIEHHOTO MYTH OT BPEMEHH, YJIJIMHEHUS MPY>KUHBI OT MPUIOKEHHON CHUJIbI, CUJIBI
TSYKECTHU TeJa OT €ro MacChl, CUIIbl TPEHHSI CKOJIBKEHUS OT TUIOLIAAN CONMPUKOCHOBEHUS
TEJ ¥ CUJIbI HOPMAaJIbHOTO JIABJICHHUS;

- IOHUMAHUE CMBICJIa OCHOBHBIX (DPU3NYECKHUX 3aKOHOB: 3aKOH BCEMUPHOI'O TATOTECHHS,
3aKkoH ['yka;

- BJIaJIcHUE crioco0aMy BBITIOJHEHUSI PACUETOB MPU HAXOXKACHUU: CKOPOCTHU (CpeaHeit
CKOPOCTH), IYTH, BPEMEHH, CHJIbl TSKECTH, Beca Teja, IUIOTHOCTU Tena, 00beMma,
MAaCChl, CWJIbl YIIPYTOCTH, PABHOJACWUCTBYIOLIEHW ABYX CHWJI, HAIIPABJIECHHBIX IO OJHOU
IIPSAMON;

- YMEHHUE HaXOAUTh CBSI3b MEXKIY (PU3NYECKMMHU BEIMUYMHAMM: CUJION TSKECTU U
MacCoOM Tena, CKOPOCTH CO BPEMEHEM M IIyTEM, IUIOTHOCTH TEJla C €r0 Maccou M
00BEMOM, CHJION TSKECTH M BECOM TEJa;

- YMEHHE MEePEeBOIUThH PU3NYECKUE BEIMUMHBI U3 HecucTeMHbIX B CU 1 Ha060poT;

- TOHMMAaHHUC TIPUHIUITIOB Z[eﬁCTBHH AMHaAMOMCTpPa, BECOB, BCTPCHYAOIIUXCA B HOBCGI[HCBHOI\/’I
KHU3HHU, U c110c000B o0ecrieyeHns: 6€30MacHOCTH MPU UX UCIIOJIb30BAHUY;



- YMEHHE UCIIO0Ib30BaTh MOJYYEHHbIE 3HAHUS B MIOBCEIHEBHOM XU3HU (OBIT, 3KOJIOTHS,
OXpaHa OKpPYKaroLeh Cpeibl).
JlaBjieHUe TBEPABIX TeJI, *KUJAKOCTEH U ra3os (21 u.)

JaBnenue. [laBnenue tBepabix Tei. [laBnenue raza. O0bsiCHEHUE JaBICHUS ra3a
Ha OCHOBE MOJIEKYJISIPHO-KMHETUUECKHX MpeacTaBieHuil. [lepenava naBnenus razamu u
xuakocTsiMu. 3akoH [lackans. CooOmarommuecs: cocyabl. ATMocpepHOE HaBJICHHE.
Metonpl u3MepeHusi aTMOCc(EepHOTro JaBiieHUs. bapoMmerp, MaHOMETp, MOPITHEBOU
AKUJAKOCTHBIA Hacoc. 3aKoH Apxumena. Y ciaoBus IuiaBaHus ten. Bo3ayxomiaBanue.

Dponmainvhule 1adOpamopHvie padomaol
8.0rmpenencHue BHITATKUBAIOMICH CHUJIBbI, JEHCTBYIOIIEH HA MOTPYKEHHOE B JKUIKOCTD
TEJIO.
9.BrisicHeHHE yCIOBUH TUTABaHUS TENA B )KUJKOCTH.

IIpenmMeTHBIMHU pe3yJibTaTaMU 00YUYECHHUS 110 TaHHOUM TeMe SBJISIOTCS:
- TIOHMMaHH€ M CIHOCOOHOCTh OOBIACHATH (U3UYECKUE SIBICHUA: aTMochepHoe
NABJICHUE, JIaBJICHUE JKUIAKOCTEW, Ta30B MW TBEPAbIX TeEJ, IUIABAHUE TEl,
BO3/IyXOIUIaBaHUE, PACIIOJIOKEHUE YPOBHS JKHUIKOCTH B COOOLIAIOIIMXCA COCyHax,
CYILLIECTBOBAHHME BO3YIIHONW O0OJIOUKM 3EMIII0; CIIOCOOBI YMEHBIICHHSI U YBEITUUEHUS
JABJICHUS;
- YMEHHE U3MEpPSATh: aTMOC(hEpHOE NaBJICHUE, JaBICHUE KMJIKOCTH HAa JHO M CTEHKU
cocyna, Cuity Apxumena;
- BJAJACHUE DKCIEPUMEHTAIBHBIMU METOJAMU HCCIEIOBAHMS 3aBUCHUMOCTH: CHUJIBI
Apxumena oT 00bemMa BBITECHEHHOM TEJIOM BOJIbI, YCIOBHUH IJIaBaHUA TeJa B )KUJIKOCTU
OT JACUCTBUSA CHJIbI TSHKECTH U CUJIbI ApXUMeEa;
- MOHMMAHHE CMbICJIA OCHOBHBIX (DU3NYECKHMX 3aKOHOB M YMEHHE MPUMEHSITh UX Ha
IpakTuke: 3akoH [lackais, 3akoH Apxumena;
- TIOHMMaHue MPUHIMIOB AEHCTBUS OapoMeTpa-aHEpOHia, MaHOMETPA, MOPIIHEBOTO
’KUJIKOCTHOTO Hacoca, THAPABIMYECKOrO0 IIpecca U CHocoOOB  obecreyeHwus
0€30MMacHOCTH P UX UCMOJIb30BaHUM;
- BJIaJICHUE CIIOCOOAaMU BBITIOJIHEHHS PACUETOB ISl HAXOXKIACHUS: JaBJICHUS, TABICHUS
KUJKOCTH Ha THO M CTEHKH COCYJa, CUJIbl ApXUMea B COOTBETCTBUHU C IMOCTABICHHOU
3a/layell Ha OCHOBAHHMH HUCIIOJIb30BAaHUS 3aKOHOB (DU3UKU;
- YMEHHUE UCIOJIb30BaTh MOJYyYCHHbIEC 3HAHUS B IOBCEAHEBHOM KU3HU (IKOJIOTHUS, OBIT,
OXpaHa OKpPYXaroLEel Cpeibl).

Pa6oTa u MomHOCTh. JHeprus (13 u.)

Mexanudeckass padora. MomuocTh. [IpocThie MexaHu3mbl. MOMEHT CHJIBL. Y CIIOBUS
paBHOBecHUs pbiuara. «30JI0TO€ MpaBuiIo» MexaHuku. Bunel paBHoBecus. Koagduument
nonesHoro nevctBus (KIIJ). DOueprus. IloreHunanbHas M KUHETHYECKas SHEPrusl.
IIpeBparienue s3HEprum.



@ponmanvusle 1adopamopHvie padbomaol
10.BrisicHEHUE YCI0BHSI pAaBHOBECHSI phluara.
11.0npenenenune KIIJ] npu noabseme Tena 1o HaKJIOHHOU MJIOCKOCTH.
IIpenmMeTHbIMHU pe3yJibTaTAMU OOYUCHHS 110 TaHHOM TeMe SBISIOTCA:
- TOHMMAaHUE U CHOCOOHOCTh OOBSACHATH (PU3MUECKHE SBICHHS: paBHOBECHE TeT,
IpeBpalIeHUE OJTHOTO BUAa MEXaHUYECKON SHEPTUH B JIPYTOM;
- YMEHHUE U3MEpATh: MEXAaHUYECKYIO pa0dOoTy, MOILIHOCTb, IJICYO CUJIbI, MOMEHT CHJIBL,
KII/I, noTeHIMaibHy0 1 KHHETHUECKYIO SHEPTHIO;
- BJIAJICHUE DHKCIEPUMEHTAIbHBIMU METOJIaMU HCCIIEIOBAaHUS NPU OINpPENEICHUU
COOTHOIIIEHMSI CWJI U TJIeY, JUIsl PABHOBECHSI pblyara;
- MOHUMAHHUE CMBICIIa OCHOBHOTO (PM3MYECKOT0 3aKOHA: 3aKOH COXPAHEHUS SHEPTHUH;
- IOHUMaHWE MPUHIUIIOB JAEUCTBUS pblyara, 0J0Ka, HAKJIOHHOM MIOCKOCTH U CIIOCOOOB
oOecrieueHus: 6€30MaCHOCTH MPU UX MCIOJIb30BAHNH;
- BJAJEHUE Cnoco0aMy BBINOJHEHUS PACYETOB JUIsI HAXOXKACHUA: MEXaHUYECKOU
paboThl, MOIIHOCTH, YCJIOBHSl paBHOBECHsI CWJI Ha pblyare, MomeHTa cuibl, KII/I,
KMHETUYECKOW U MMOTEHIUAIBHOW SHEPTHH.

Pe3epBHoe Bpems (3 4.)

8kiacc (70 4., 2 4. B He/peJI10)

TemnoBble siBJjeHnus (23 4.)

TertoBoe paBmxkeHue. TermnoBoe paBHOBecue. Temneparypa. BHyTpeHHsA
sHeprus. Pabora u Termonepenava. TeruonpoBomnocTs. Konpekiusa. Mzmyuenue.
KonmuyecTtBo TemmoTel. YaenbHash TEMJIOEMKOCTh. Pacuer konuyecTBa TEIMJIOTHI MPHU
TeriooOMeHe. 3aKOH COXpaHEHUsI U TMPEBpAILCHHUS HSHEPIMM B MEXAaHUYECKUX W
TEIUIOBBIX Mpolieccax. [InaBieHrne u OTBEPACBAHUE KPUCTATUIMYECKUX TE. Y AeIbHas
Terora 1asieHus. Mcnapenue w koHaeHcauus. Kumenwe. BrnaxuocTts BO3gyxa.
VYnaenbHas Terora mnapooOpa3oBaHusa. OOBsSICHEHHE W3MEHEHUs  arperatHoro
COCTOSIHMSL BEIIECTBA HA OCHOBE MOJIEKYJSIPHO-KMHETUYECKUX IPEACTABICHUMN.
[IpeoOpa3zoBanue PHEPTUM B TEIUIOBLIX MalllMHaX. /[BUTaTeNb BHYTPEHHETO CrOpaHUs.
ITapoBass Typb6bmna. KIIJ[ TteruioBoro aBurarens. OKOJIOTHYECKHE TMPOOIIEMBI
KCMOJIb30BaHUs TEMJIOBBIX MAIIIMH.

Dponmanvhsle 1abopamoprvle padomul
1.Onpenenenune KOJIMYECTBA TEMJIOTHI IPU CMEIIMBAHUY BOJIbI PA3HON TEMIEPATYPhI.
2.0npeneneHue yaeabHOW TEINTOEMKOCTH TBEPIOTO Tena.
3.0npeneneHrie OTHOCUTENIBHON BIIAXKHOCTH BO3/1yXa.

IIpenmMeTHbIMHU pe3yJibTaTaAMH 00YUYEHHUSI 110 TaHHOM TeMe SBIISIOTCA:



- IOHUMAHKUE U CIIOCOOHOCTh OOBSICHATh (PU3UYECKUE SIBJICHUS: KOHBEKIIMS, U3TyUEHUE,
TEIUIONPOBOJAHOCTh, W3MEHEHHE BHYTPEHHEH DSHEPruM Tejla B  pe3yJbTaTe
Terionepesayn wiv paboThl BHEIIHUX CHUJI, UCMapeHue (KOHACHcAlUs) W IJIaBJICHUE
(oTBepJieBaHME) BEIIECTBA, OXJIAXKICHUE JKUJIKOCTH TPU HCIAPEHUHU, KHUIICHUE,
BBIIAJICHUE POCHI;
—YyMEHHUE U3MEPATH: TEMIIEPATYPY, KOJTUUYECTBO TEIUIOTHLYJAEIbHYIO TEIIIOEMKOCTh
BEIIIECTBA, YICJIbHYIO TEIJIOTY IJIABJICHHS BEIECTBA, BIAXKHOCTh BO3/1yXa;
—BJIQJICHAE  JKCIIEPUMEHTAJIBHBIMU  METOJAMHM  HCCIECIOBAHMS:  3aBUCUMOCTH
OTHOCHUTENBHOM BJIAXKHOCTH BO3AyXa OT JABJICHHUS BOJASHOTO Mapa, COAEPM ALIErocs B
BO3IyXE IIpM JAaHHOM TEMIIepaType; MAaBJICHUS HACBIILIEHHOTO BOASHOIO Iapa;
OTIPENIECIICHHS YIEIbHOW TEIUIOEMKOCTH BELIECTBA;
—TIMOHUMAHUE TPUHIUINOB ACHCTBUS KOHJICHCAIIMOHHOTO U BOJIOCHOTO THUTPOMETPOB,
MICUXPOMETpa, JABUTATENI BHYTPEHHETO CTOpaHMs, MApOBOH TypOWHBI W CIIOCOOOB
oOecrieyeHus: 6€30MaCHOCTH MPU UX MCIOJIb30BAHNH;
—IOHUMAHHE CMBICJIA 3aKOHA COXPAHEHHUSI ¥ TIPEBPAICHUS SHEPTUU B MEXAaHUYECKUX U
TEIUIOBBIX MPOLIECCaX U YMEHUE IPUMEHSTh €r0 Ha MPAKTUKE;
—OBJIaJICHUE CIOCOOAMU BBIMOJHEHUS PACUETOB ISl HAXOXKACHHS: YACIbHOU
TEMJIOEMKOCTH, KOJIMYECTBA TEIUIOTHl, HEOOXOAMMOIrO [l HarpeBaHUsl Tela WU
BBIJICTISIEMOT0 UM TPU OXJIXKICHUH, YJEIbHON TEIJIOThl CTOPAHUS TOTUIMBA, YEIbHOU
TEIUIOThI TUIABJEHUS, BJIAXKHOCTH BO3/yXa, YJEJIbHOW TEIUIOTHI MapooOpa3oBaHUs U
konaeHcanuu, KIIJI TeruioBoro aBurarens;
—YyMEHHE UCIO0JIb30BaTh MOJIYYECHHbIE 3HAHUS B TOBCEIHEBHOM KU3HU (IKOJIOTHS, OBIT,
OXpaHa OKpYXalolleh cpeibl).

diiekTpUUYecKue ABJeHus (29 4.)

OnekTpuzauus Ten. JIBa poja >sIeKTpUUECKUX 3apsaoB. B3ammogercTBue
3apspKEHHBIX Ted. [IpoBOAHMKM, AMAJICKTPUKH W TMOJYHIPOBOJHUKU. DIEKTPUUECKOE
nosie. 3aKOH COXPaHEHUs JEKTPUUECKOTO 3apaaa. JlenMMocTh 3JeKTPUUYECKOTO 3aps/ia.
OnexTpoH. CTpoeHue aTroMa. DNEKTPUUECKUN TOK. [[elCTBHE SIEKTPUUECKOTO MOJs Ha
AJEKTpUYECKue 3apsiabl. M CTOUYHMKM TOKa. OnekTpuyeckas uenb. Cuia TOKA.
DJIEKTPUYECKOE HaNpsHKEHUE. JJNEKTPUUYECKOE conpoTuBieHUEe. 3akoH Oma ams
yuactka nenu. [locnenoBarenbHoe U mapayuiebHOE COSAMHEHHE TPOBOAHUKOB. PaboTa
1 MOIIHOCTh 3JIeKTpuueckoro Toka. 3akoH [[xoyns—Ilenna. Konnencarop. IlpaBuna
0€30macHOCTH NP padOTE C IAECKTPOITPUOOPAMH.

Dponmanvhsle 1abopamoprvle padomul
4.COopKa 2JEKTPUUECKOM 1IeNH U U3MEPEHUE CUJTBI TOKA B €€ Pa3JIMUHbIX Y4acTKax.
5.M3mepenne HampsKEHUs Ha pa3IMYHbIX y4acTKaX dJEKTPUUECKOM IIeMu.
6./3Mepenne cuibl TOKa U €r0 PEryJIUPOBAHUE PEOCTATOM.

/.VI3MepeHre CONpOTUBIICHUS TPOBOIHUKA MPU MOMOIIY aMIIEPMETPA U BOJIbTMETPA.
8.M3MepeHune MOIIHOCTH ¥ padOTHI TOKA B JIEKTPUUECKON JIaMIIE.



IIpeameTHBIMM pe3yjJabTaTaMi 00YUYEHHUsI IO JAHHOU TeME SIBJISTFOTCS:
—TIOHUMAHHE U CIIOCOOHOCTh OOBSACHAThH (DU3NUYECKUE SBJICHUS: DJICKTpU3aIus Tel,
HarpeBaHu€ MPOBOJHUKOB JJIEKTPUUYECKUM TOKOM, JJICKTPUUECKHA TOK B MeTasuiax,
AJIEKTPUYECKUE SIBJICHUS C TTO3UIUU CTPOCHUS aTOMa, JCHCTBHUS JICKTPUUECKOTO TOKA;
—YyMEHHUE U3MEPATH: CUITY JIEKTPUUECKOTO TOKA, JIEKTPUIECKOE HaIpsHKeHUE,
ANEKTPUUYECKUH 3apsijl, FJIEKTPUUECKOE COMPOTUBIICHHUE;
—BJIaJICHUE SKCIIEPUMEHTAILHBIMU METOJJAMU UCCJICIOBAHUS 3aBUCUMOCTH: CUJIbI TOKA
Ha Y4YacCTKE IIEMU OT DJCKTPUUYECKOTO HAIPSHKEHUS, JICKTPUUECKOrO0 COMPOTHUBIICHUSA
MPOBOJIHUKA OT €T0 JJIMHBI, TUIOIIAJAN ONEPEYHOr0 CEUYCHHS U MaTepuana;
—TIOHUMAHHUE CMBIC/IA OCHOBHBIX (DM3MYECKHX 3aKOHOB M YMEHHE NMPUMEHATh UX Ha
MPAKTUKE: 3aKOH COXPAHEHUSI AJIEKTPUUECKOTO 3apsiaa, 3akoH OMa JiJid y4dacTKa ey,
3akoH J[xxoyns—IJleHna;
—IMOHUMAHUE TPUHIUIIA JEUCTBUS 3JIEKTPOCKOIA, SJIEKTPOMETPA, TalbBaHHUYECKOTO
AJIEMEHTA, aKKyMyJiaTopa, poHapuKa, peocTara, KOHJIEHCATOpa, JaMIlbl HAaKaJIUBaHUS U
croco0oB obecrieueHus: 0€30MaCHOCTH MPU UX MCIOJIb30BAHNH;
—BJIaJICHUE CIIOCOOAMHU BBIMIOJIHEHUS PAcueTOB ISl HAXOXKIACHUSA: CHJIBI TOKa,
HanpsHKEHUS, CONMPOTUBIICHUS MPU MapajuIeIbHOM U MOCJIEA0BATEIBHOM COEIUHEHUU
MIPOBOAHUKOB, VACIBHOTO COMPOTUBIICHHS TPOBOJHUKA, pabOTBI U MOITHOCTH
AIEKTPUYECKOTO TOKA, KOJUYECTBA TEIUIOTHI, BBIIEISIEMOr0 MPOBOJHUKOM C TOKOM,
€MKOCTH KOHJIEHCATOpa, pPabOThl AJIEKTPUUECKOTO IO KOHJIEHCATOpa, HSHEPIuu
KOHJICHCATOPa;
—YyMEHHUE UCTO0JIb30BaTh MOJYYCHHBIC 3HAHUS B TOBCEHEBHOM KU3HU (IKOJIOTHS, OBIT,
OXpaHa OKPYXKaloIleH cpesbl, TeXHUKa 0€301aCHOCTH ).

DJIeKTPOMATHUTHBIE siBJIeHHs (5 4.)

OneIT Opcrena. MarautHoe noje. MarHuTHOE moJie MpsIMOro Toka. MarHuTHoe
noje Karymku ¢ TOKOM. IlocTosiHHble MarHuThl. MarHuTHOE T0JIE€ TMOCTOSIHHBIX
MarHuToB. MarnutHoe mnoie 3emid. BizaumopaeiictBue MarHuToB. JlelicTBHE
MarHUTHOTO MOJIS Ha MPOBOJHUK C TOKOM. DJIEKTPUUECKUN JIBUTATEIIb.

DponmanvHule 1a60pamopHsie padbomol
9.C0OopkKa 31eKTpOMaruuTa U UCIBITAHUE €0 JCHCTBHS.
10.M3yueHune 3JIeKTPUIECKOTO JIBUTATEIISI IOCTOSSHHOTO TOKA (HA MOJCIH).

IIpeaMeTHBIMHU pe3yabTaTaMu O0yUCHHUS 110 JAHHOU TEME SIBIISTFOTCS:
—TIOHUMAaHUE U CIIOCOOHOCTh OOBACHATH (DU3MUECKHE SBICHUS: HAMarHUYCHHOCTH
KeJie3a U CTalld, B3aMMOJICHCTBUE MarHUTOB, B3aUMOJICUCTBHE TTPOBOJHUKA C TOKOM U
MarHUTHOM CTPEJIKH, IEUCTBUE MarHUTHOTO TOJIS Ha MPOBOJHUK C TOKOM;

—BJIQJICHUE  JKCIEPUMCHTAIBHBIMM  METOJAAMH  HCCIEIOBAaHMUS  3aBUCUMOCTHU
MAarHUTHOTO JICMCTBUS KATYIIKUA OT CUJIbI TOKA B LIETIH;
—YMEHHE HCTIOJIb30BaTh MOJYyYEHHbIE 3HAHUS B TIOBCETHEBHOM JKU3HU (IKOJIOTHSI, OBIT,
OXpaHa OKpYKaloIel Cpebl, TeXHUKa 0€3011aCHOCTH).



CgetoBble siBjieHust (10 4.)
HUcrounnku cBera. IIpsMonmHENHOE pacnpoCTpaHEHUE CBeTa. Buaumoe IBUKEHUE
ceeTwil. OTpakeHHE CBETA. 3aKOH OTpaxkeHus cBeta. [lnmockoe 3epkano. [Ipenomnenue
CBETa. 3aKOH npesiomyeHus cBera. JInH3pl. DOKyCHOE paccTosiHUE JIMH3bI. OnTrdeckas
cwia nuH3bl. M300pakeHusi, naBaeMble JHH30M. [71a3 Kak oONTHYECKas CHCTEMA.
OnTuueckue mpuoOOpHI.

Dpoumanvhaa nadopamopnan paboma
11."3yyenue cBOMCTB U300paKEHUS B JIMH3AX.

IIpeaMeTHBIMHU pe3yabTaTaMu O0yUEHUS 110 JAHHOU TeMe SIBIISIOTCS:
—TMOHUMAaHUE M CIOCOOHOCTh OOBACHATH (PU3WYECKUE SBJICHUS: MPSAMOJIUHEHHOE
pacnpocTpaHeHue CBeTa, 00pa30oBaHUE TEHU U MOJYTEHHU, OTPAXKEHUE U MPEIOMIICHUE
CBETA;

—YyMeHHUEe U3MEepATh (OKYCHOE PACCTOSHUE COOMPAIOIIEH JHMH3BI, ONTHYECKYIO CHITY
JIMH3BI;
—BJIAJICHAE  DKCIIEPUMEHTAIBHBIMU  METOJAMH  MCCIEAOBaHUSA  3aBHCUMOCTH:
M300paKEeHHsI OT PACIIOJIOKEHHUS JIAMITbl Ha PA3JIMYHBIX PACCTOSHUSX OT JIMH3BI, yTiia
OTpaX€HHUs OT yIJja MaJeHUs CBETAa Ha 3€PKaJIo;
—TMOHUMAaHUE CMbICIA OCHOBHBIX (PU3MYECKUX 3aKOHOB M YMEHHE NMPUMEHATh UX Ha
IPAKTUKE: 3aKOH OTPAKEHUS CBETA, 3aKOH NPEJIOMIICHHMS  CBETa, 3aKOH
MPSMOJIMHEWHOTO PACIPOCTPAHEHHUS CBETA;
—pa3nuyath (OKyc JHMH3bI, MHUMBIA (OKyCc U (POKYCHOE pacCTOSHUE JIMH3BI,
ONTHYECKYIO CUJTY JIMH3bI U ONTHYECKYIO OCh JIMH3bI, COOMPAIONIYI0 U PACCEUBAIOLLYIO
JIUH3BI, U300paXKeHus, JaBaeMble COOMPAIOIIEH 1 paccenBaroIIeH JINH301;
—YMEHHE UCIOIb30BaTh MOJTYUYEHHBIC 3HAHUS B IOBCETHEBHOM XU3HU (IKOJIOTHS, OBIT,
OXpaHa OKPYXkAIoIIEH cpeibl).
Pe3epBHoe Bpems (34.)
9xiacc (105 4., 3 4. B HeeI10)
3aKoHBI B3aMMO/ICiCTBUSA U ABHKeHHs Te (34 4.)

MarepuanpHasg Touka. Cucrema orcuera. [lepememenue. CkopocTh MPAMOIMHEHHOTO
PaBHOMCPHOTO ABWIKCHUA. prlMOJ’IHHCﬁHOG PaBHOYCKOPCHHOC MABHMXXCHHC: MI'HOBCHHAA
CKOPOCTh, YCKOpEHHUe, nepemernieHue. ['padukyu 3aBUCUMOCTH KMHEMATHYCCKUX BEITUYUH OT
BPEMEHM IIpU DPABHOMEPHOM M PAaBHOYCKOPEHHOM JABWKEHHH. (OTHOCUTEIBHOCTH
MECXaHHUYCCKOI'O ABUKCHUAA. FeOHeHTpI/I‘-IeCKaH U TCINOLHCHTPHUYCCKAsA CHUCTCMblI MHDPaA.
WNuepnuanbHas cucrema otcuera. 3akoHbl HproToHa. CBoOomnHoe majeHue. HeBecoMoCTb.
3akoH BceMHUpPHOro TaroreHus. [MckyccTBeHHble crnyTHUKM 3emud.] WMmmynbec. 3akoH
COXpPAaHCHHA UMITYJIbCA. PeakTtuBHOE JABHUKCHUC.

@ponmanvhvle 1ab0pamopHvle padomul
1. HccnenoBanne paBHOYCKOPEHHOTO JIBIKEHUS 0€3 HauaIbHOW CKOPOCTH.

2. N3mepenue yckopeHust CBOOOTHOTO MaeHHUSL.
IIpenmMeTHBIMHU pe3yJibTaTaMU O0YUYECHHUS 110 TAHHOM TeMe SBJISIOTCS:



—TMOHUMAaHUE U CIIOCOOHOCTh ONHUCHIBATH U OOBSICHATh (DUIUUYECKUE SBIICHUS:
MOCTYIAaTEIbHOE JIBI)KEHHE, CMEHA JHS W HOuM Ha 3emuie, CBOOOJHOE NMaJeHUE Tell,
HEBECOMOCTb, JIBHIKEHHE 110 OKPYKHOCTH C MMOCTOSIHHOM [0 MOJTYJIIO CKOPOCTHIO;
—3HaHUE€ M CIIOCOOHOCTH [1aBaTh OIPEACIICHUS/ONMUCAHUS (U3UUECKUX TMOHATHMA:
OTHOCHUTEIHLHOCTh JBIKCHUS, TEOICHTPUIECKAsI M TEIHOIICHTPUICCKAs CUCTEMbBI MUPA,;
[mepBass KocMmmUecKash CKOPOCThb|, PEaKTUBHOE JIBHMIKCHHE, (PU3MUECKHX MOJICIICH:
MaTepuaibHas TOYKa, CHUCTEMa OTcueTa; (U3MYECKUX BEIWYUH: TIEPEMEIICHHE,
CKOPOCTb PABHOMEPHOTO MPSAMOJUHEHHOTO JABWXKEHHUS, MIHOBEHHAs CKOPOCTb U
YCKOpPEHHE TMpU PABHOYCKOPEHHOM MPSMOJIMHEMHOM JBUXXEHUH, CKOPOCTh U
[EHTPOCTPEMUTENHHOE YCKOPEHHUE MTPU PABHOMEPHOM JIBUYKEHUU TeJIa M0 OKPYKHOCTH,
UMITYJIbC;
—IMOHUMAHUE CMBICIA OCHOBHBIX (DU3WYECKUX 3aKOHOB: 3aKOoHbI HbIOTOHA, 3aKOH
BCEMHPHOTO TITOTEHUS, 3aKOH COXPAHCHHS WMITYJIbCA, 3aKOH COXPAaHEHHUS DHEPTUU U
yMEHHUE IPUMEHSTh UX Ha MPAKTHKE;
—YyYMEHHE MPUBOIUTH MPUMEPHl TEXHUYECKUX YCTPOWCTB W JKUBBIX OpPraHU3MOB, B
OCHOBE MEPEMEIECHUS KOTOPBIX JIEKHUT MPUHIIMI PEAKTUBHOTO IBWKEHUS; 3HAHUE U
yMEHHUE OOBSICHATH YCTPOUCTBO U ICUCTBUE KOCMUYECKUX PAKET-HOCUTEIICH;
—YMEHHE U3MEPSTh: MTHOBEHHYIOCKOPOCTh M YCKOPEHHE TMpPU PaBHOYCKOPEHHOM
MPSAMOJIMHEHHOM JIBIDKCHHH, IICHTPOCTPEMHTEIIFHOE YCKOPEHHE NPH PaBHOMEPHOM
JBYDKEHUH TI0 OKPY>KHOCTH;

Mexanuyeckue KoJjied0anusi M BoJHbL. 3BYK (15 4.)

KonebarenbHoe nBuxkenue. Konebanust rpy3a Ha npyxkuHe. CBoOOAHbIE
konebanus. KomebartenbHass cucrema. MasiTHUK. AMIUTMTYAa, TEPHUOJ,, YacTOTa
konebanuit.  [[lapmonmueckue  konebanusi].  [IpeBpamieHue  dHEpruum  mpu
KoJie0aTeIbHOM JIBMOKCHUHU. 3aTyxaromue KosieOanus. BuIHyXJIeHHBIE KoJicOaHMS.
Pe3onanc. Pacnpoctpanenue koneOanuii B ynpyrux cpenax. llomepeunele u
MpOAOJbHbIE BOJIHBL. J[muHa BoOmHBL. CBS3b JIMHBI BOJIHBI CO CKOPOCTBIO €€
pacrpocTpaHeHuss W MepuojoM (4acToToil). 3ByKOBble BOJIHBL. CKOpPOCTH 3BYKa.
BricoTa, TeMOp ¥ TpOMKOCTh 3ByKa. Jx0. 3BYKOBOM pe3oHaHc. [MHTepdepenuus
3BYyKa|.

Dpoumanvhan nadopamopnas paboma
3. HccnenoBanue 3aBUCHUMOCTH TIEPHOJIa M YaCTOThI CBOOOJHBIX KOJI€OaHUM
MasTHHUKA OT JUTMHBI €r0 HUTH.

IIpeaMeTHBIMH pe3yJbTaTaMM OOyYCHHS 110 JAHHOU TEME SIBJISTFOTCS:
—TIMOHUMAaHUE U CHOCOOHOCTh ONUCHIBATH U OOBACHITH (PUBMYECKUE SIBJICHHUS:
KoJIeOaHUsI MAaTeMaTUYECKOTr0 W MPYKUHHOTO MAasTHUKOB, PE30HAHC (B TOM 4YHCIE
3BYKOBOW ), MEXaHUYECKHE BOJIHBI, JJIMHA BOJHBI, OTPAKEHUE 3BYKa, 9XO0;

—3HaHUE M CIOCOOHOCTh J1aBaTh OMpeeiICHUS (PU3NYECKUX TOHATHMA: CBOOOJHBIC
KoneOaHus, KojebarenpHas  CHCTeMa, MAasSTHUK, 3aTyXawliue  KoyeOaHus,



BBIHY>KJICHHbIE KOJIEOAHUsA, 3BYK M YCIOBHUS €ro pacnpocTpaHeHus; (puznueckux
BEJIMYMH: aMIUIMTyJa, MepuoJ M YacTtoTa KosieOaHud, CcOOCTBEHHass 4acToTa
K0Je0aTeNbHOM CHUCTEMBI, BBICOTA, [TEeMOpP]|, TPOMKOCTb 3BYKa, CKOPOCTh 3BYKa;
(bu3nUecKux MoJieel: [rapMoHrUecKre Kojie0aHus |, MaTeMaTUYECKUN MasTHUK;
—BJIAJICHUE SKCIIEPUMEHTAIBHBIMUA METOIAMU MCCIIEOBAHUS 3aBUCHUMOCTH IIEPUOJIA U
YacCTOThI KOJICOAHUI MasATHUKA OT JJIMHBI €r0 HUTH.

DJIEKTPOMATHUTHOE moJie (25 4.)

OnHOpolHOE M HEOJAHOPOAHOE MarHuTHoe moje. HamnpaBnenue Toka u
HampaBjieHUe JUHUI ero MarHutHoro mnojisi. I[lpaBuno OypaBumka. OOHapyxeHUE
MarHuTHoro mnoJss. [Ipasuiio nesor pyku. MHAYKIMSA MarHUTHOTO MOJisi. MarHuTHBIN
notok. Oneitel  ®Dapanpes.  OnekTpoMarHuTHas — WMHAyKuus.  HanpaBneHue
MHIYKIMOHHOrO TOKa. [IpaBuno Jlenna. SIBnenme camomnaykunu. I[lepeMeHHBIN TOK.
I'eneparop mnepemeHHoro Ttoka. IIpeoOpa3oBaHusi SHEPIHUH B 3IIEKTPOrE€HEpPaTOpax.
Tpancdopmarop. Ilepemaya  DIEKTPUYECKOM ~ DHEPIMM  HA  PACCTOSIHUE.
DIJIEKTPOMArHUTHOE MOJIE. DJIEKTPOMATHUTHBIE BOJIHBI. CKOPOCTH pacmpOCTpaHECHUS
ANEKTPOMArHUTHBIX BOJIH. BlHsHUE 3IEKTPOMArHUTHBIX W3IYYEHH Ha JKUBBIC
opranu3mbl. KonebarenbHbiii koHTyp. [lomydeHue sIeKTpOMArHUTHBIX KOJIEOAHUM.
[Ipununel paguocBs3u U TenesuaeHus. [MuTepdepenius crera.| DieKTpoMarHuTHas
npupona ceera. IIpenomienue csera. [lokazarens npenomnenus. [ucnepceust cBera.
I[IBeta Ten. [Cnektporpad  cmeKTpockomn.] THMBl  ONTUYECKUX  CIEKTPOB.
[CriekTpanbhblii  aHanm3.| [lormomeHne © UCHyCKaHWe  CBETa  aTOMaMM.
[Ipoucxox1eHHuEe JIMHENYATBIX CIIEKTPOB.

Dpoumanvhovle 1a60pamopHsvie padomaol
4. W3ydeHue sABICHUS AJIEKTPOMAarHUTHON MHIYKIMH.
5.Habmroienure CrijionHoro U JIMHEWYAThIX CIIEKTPOB UCITYCKAHMUS.

IIpeameTHbIMM pe3yjbTaTaMu 00YUYEHUSI IO TAHHOU TeME SIBIISTFOTCS:
—TMOHUMAaHUE U  CIOCOOHOCTh  OMHUCHIBATH W OOBACHATH  (PUBHUECKHUE
SIBJICHUS/TIPOLIECCHI: DJICKTPOMArHUTHAs WHAYKIHUS, CAMOWHIYKIHS, MPEIOMICHUE
CBETA, NUCIIEPCUsl CBETA, MOTJIOUICHUE U UCIYCKAHUE CBETA aTOMaMH, BO3SHUKHOBEHUE
JMHEWYATHIX CIEKTPOB UCIYCKAHUS U TIOTJIOMICHUS;

—3HaHUE€ M CIIOCOOHOCTH [1aBaTh OIPEACIICHUS/OMUCAHNS (U3HUUECKUX TOHSTHIA:
MarHuTHOE TI0JI€, JIMHUM MAarHUTHOM WHIYKUHH, OJHOPOJHOE U HEOJHOPOIHOE
MarHuTHOE TI0JIe, MATrHUTHBIM TIOTOK, TEPEMEHHBIM  JJIEKTPUUYECKHH  TOK,
AJIEKTPOMArHUTHOE MOJie, AJIEKTPOMAarHUTHBIC BOJIHBI, SJIEKTPOMArHUTHBIE KOJIeOaHus,
pamuoCBsI3b, BUAUMBIM CBET, (PU3MYECKUX BEJIUYMH: MarHuTHas WHIYKIUA,
WHJIYKTUBHOCTb, TMEPHOJI, YacTOTa M aMIUIUTYyJa SJEKTPOMArHUTHBIX KOJIEOAHUH,
MOKa3aTely MPEJIOMIICHUS CBETA;

—3HaHue (OPMYJTUPOBOK, TOHHUMAHUE CMbBICIAa W yMEHHE TMPUMEHSTh 3aKOH
MPEJIOMIICHUS CBETA U MpaBUiIo JIeHIla, KBAaHTOBBIX MOCTYJIATOB bopa;



—3HaHWE HAa3HAYEHMS, YCTPOICTBA M MPUHIMUIA JEHCTBUS TEXHUUYECKHX YCTPOWCTB:
AIEKTPOMEXAHUYECKUI UHAYKITMOHHBIN reHepaTop EPEMEHHOTO TOKa,
TpaHchopmaTop, KojiedaTeabHbIA KOHTYP, IETEKTOP, CIIEKTPOCKOII, CrieKTporpad;
—[noHrMaHKe CyTH METO/1a CIIEKTPAJILHOTO aHAJIN3a U €r0 BO3MOKHOCTEH |.
Ctpoenne atoma u aToMHOro siapa (20 4.)
PagnoakTMBHOCTh KaK CBUJETEIHCTBO CIIO)KHOTO CTPOEHHUSI aTOMOB. Anbda-,
O0era- w ramma- wusnydeHus. Ombeitel  Pesepdopma. Snmepnas momens aToma.
PanuoaktuBHbBIE MpeBpamieHuss aTOMHBIX sijep. CoxpaHeHue 3apsI0BOTO U MacCOBOTO
YuCceN NPU SACPHBIX PEAKIUAX. DKCIEPUMEHTAIbHBIE METObI UCCIIEIOBAHUS YACTHII.
[IpoToHHO-HEWTpOHHAsE MOAENb siipa. PUBMUECKHUI CMBICT 3apsSI0BOTO U MacCOBOTO
yucen. M3oronsl. IlpaBuna cmemenus mnga anbda- U OeTa-pacnaja Mnpu SACPHBIX
peakuusx. JHeprus CBA3M yacTull B sanpe. Jlenenue saep ypana. LlenmHas peakums.
SnepHast sHEpreTHKa. JKOJOTHUYECKHE MPOOIEeMbl pabOThl aTOMHBIX 3JEKTPOCTAHIIHIMA.
Josumerpus. llepuon mnonypacmama. 3akOH pPaguOaKTUBHOrO pacmnaaa. BiusiHue
PaAMOAKTUBHBIX M3IYYEHUH HA IKUBbIE OpraHu3Mbl. TepmosiepHas peakuus.
Ncrounnku sHeprun CoaHua U 3B€37.
DponmanvHuvle 1a00pamopHsie padbomol
6. M3MepeHune ecTecTBEHHOrO paJnalioHHOro (hoHa T03UMETPOM.
/. V3ydenue neneHusd siipa aroMa ypaHa 1o ¢portorpaduu Tpekos.
8. N3ydenne TpekoB 3apsHKEHHBIX YaCTHI] IO TOTOBBIM (hOTOrpadusM.
IIpeaMeTHBIMHU pe3yabTaTaMH OOyUEHHUS 110 JAHHOW TEME SIBJIIOTCS:
—TIMOHUMAHUE U CHOCOOHOCTh ONUCHIBATH U OOBACHITH (PUBMYECKUE SIBIICHHUS:
PaauO0aKTUBHOCTh, MOHU3UPYIOIINE U3TyYCHUS;
—3HaHUE M CIOCOOHOCTH J1aBaTh OMpEEICHUs/ONMUCaHusT (HU3UYECKUX TIOHSITHIA:
PaAMOAaKTUBHOCTh, anbda-, 6eTa- U raMMa-4acTHIlbl, (U3HUYECKUX MOJENEH: MOJEIH
CTpoeHHus aTtoMoB, mpenjoxkeHHbie J[. Tomconom u 3. Pesepdopaom; mpoToOHHO-
HEUTPOHHAsI MOJIEJb ATOMHOTO SiJjpa, MOJAEIb Ipoliecca JEJIEHUs sApa aTomMa ypaHa;
(U3UYECKUX BEIIMYUH:
-MOTJIONIEHHAs 032 U3ITyYeHHUsI, KO3P(PUIMEHT KauecTBa, SKBUBAJIEHTHAs 1032, IEPHO]
MoJypacrnaja;
—YyMEHHE TPHUBOJAUTh NPHUMEPHI U OOBSICHATH YCTPOMCTBO M MPHUHIUI JEHCTBUS
TEXHUYECKUX YCTPOMCTB M YCTAaHOBOK: cueTuuk ['eirepa, kamepa BwuibcoHa,
My3bIPbKOBAsi KAaMepa, SIACPHBIN PEaKTOp Ha MEAJICHHBIX HEUTPOHAX;
—YMEHHE U3MEPATh: MOIIIHOCTHI03bl  PAJUOAKTUBHOIO  U3JIy4YEeHHUS]  OBITOBBIM
JO3UMETPOM;
—3HaHue (QOpPMYJIHPOBOK, IMOHUMAHUE CMBICIA M YMEHHE TNPUMEHSTh: 3aKOH
COXpPAaHEHHUS MAacCOBOI'O 4YHCJa, 3aKOH COXPaHEHHUs 3apsiga, 3aKOH PaguOaKTUBHOTO
pacrajia, mpaBUJIO CMEILCHHUS;
—BJIaJICHUE SKCIEPUMEHTAIBHBIMU METOJAMHU HUCCJIEAOBAHUS B MPOLIECCE H3YUCHUS



3aBUCHUMOCTH MOILIHOCTH M3JIyY€HHS IPOIYKTOB pacraaa pajgoHa OT BPEMEHHU;
—IIOHUMAHUE CYTH SKCIIEPUMEHTAIbHBIX METOJIOB UCCIIEIOBAHUS YACTHLL;
—YMEHHE MCTOJIb30BaTh MOJYyUYECHHbIE 3HAHUS B TOBCEAHEBHOM skM3HU (OBIT, IKOJIOTHS,
OXpaHa OKpYy»alollel cpelibl, TEXHUKa 0€30MMaCHOCTH U JIp.).

Crtpoenne u 3Bosouus Beenennoii (5 4.)

CocraB, cTpoeHue u npoucxoxjaenrue ConHeuHON cuctembl. [lnaHeTsl U Manbie
tena CosHeuHoM cuctembl. CTpoeHue, u3iaydeHwe W 3Bosronus CoyiHIIa U 3BE3.
Ctpoenue u 3Bostonust BecenenHoil.

IIpeaMeTHBIMHU pe3yabTaTaMu O0yUEHUS 110 JAHHOU TeMe SIBIISIOTCS:
—IpPEACTABICHUE O COCTABE, CTPOCHUH, ITPOUCXOKIAECHUHU U Bo3pacte COJIHEUHOU
CUCTEMBI;

—YyMEHHE TPUMEHATh (PU3NUECKHE 3aKOHBI I OOBSCHEHUS MBWKCHHS IIJIaHET
ConHEUYHOM CHCTEMBI;

—3HaTh, YTO CYIIECTBEHHBIMU MapamMeTpaMH, OTJIWYAIOIMIMMHU 3BE31bl OT IUIAHET,
SIBJISIFOTCSI KX MAacChl U UCTOYHUKHU SHEPrUU (TEPMOSJICPHBIE PEaKIuU B HEJIpax 3Be3/ U
PaZAMOAaKTUBHBIE B HEAPAX TUIAHET);

—CpaBHUBATh (PU3UYECKUE W OpPOUTAIBHBIC MapaMeTphl TUIAHET 3€MHON TPYIIBI C
COOTBETCTBYIOIIMMH TMapaMeTpaMu IUIAHET-TUTAHTOB W HAXOJUTh B HUX 00Iee u
pa3IMYHOE;

—O00BsACHATh cyTh 3 dekra X. [Jomiepa; popMynrpoBaTh U OOBACHATH CYTh 3aKOHA
0.Xab0ma, 3HaTh, YTO ATOT 3aKOH SIBUJICS HKCIEPUMEHTAJIbHBIM IOJTBEPKICHUEM
MOJIeJI HeCcTallMoHapHOM Beenmennoit, otkpeiTon A. A. @puamanom.

Hrorosoe nosropenue (6 4.)

O0muMH mnpeIMeTHLIMU pe3yJbTaTaMu OOy4YeHHUS MO JaHHOMY KypcCy
SIBJISTFOTCSI:
- yYMEHHE TIOJIb30BAaThCA METOAAMH HAYYHOTO WCCIICIOBAHUS SIBICHHA IPUPOJIBI:
MIPOBOJIUTH HAOJIONEHUS, TIAHUPOBATh W BBITIOJHATH JKCIIEPUMEHTHI, 00pabaThiBaTh
pEe3yNbTaThl U3MEPCHUM, TIPEACTABIIATh PE3YIbTATHl U3MEPCHUN C TIOMOIIBIO TAOJIHII,
rpadukoB u GopMyIi, OOHAPYKUBATH 3aBUCUMOCTU MEXY (GPU3UUECKUMU BEITMUYUHAMH,
OOBSACHATH PE3YNbTaThl M JENaTh BBIBOJBI, OILIEHUBATH T'PAHUIBI TMOTPEITHOCTEH
pPEe3yJIbTaTOB U3MEPEHU;
- pa3BUTHE TEOPETUYECKOTO0 MBIIUICHUS Ha OCHOBE (OPMHUPOBAHUS YMEHHM
yCTaHaBIMBATh (PaKThI, pa3audaTh MPUYUHBI U CIICJICTBHS, UCIOJIb30BaTh (DU3UICCKUE
MOJICIIH, BBIBUTATH TUITOTE3HI.



TemaTuueckoe INIAHHPOBAHHUE C YKAa3aHUEM KOJIUYECTBA YaC0B, OTBOAUMBIX HA

0CBOEHME KAXKI0H TeMbI.

7 kaace
Nen/m Tema Koiu4yecTBO 4acoB
1. ®u3uka U ee posib B TO3HAHUHU 4
OKPY’KaroIIero Mupa.
2. [TepBoHavanbHBIC CBEACHUS O CTPOCHUU 6
BEIICCTRA.
3. BzanmMoneiicTBue Tel. 23
4. JlaBieHue TBEPABIX TEI, )KUAKOCTEN U 21
rasoB.
5. Pa6ora u MontHOCTE. DHEprUs. 13
6. PesepBHOE Bpems. 1
Hroro: 68
8 ki1acce
Nen/m Tema KosnyecTBO 4acoB
1. TenoBwIie SIBICHMUS. 23
2. DNEeKTPUYECKUE SBIICHHUS. 29
3. DNEeKTPOMArHUTHBIC SBIICHHUS. 5
4, CBeTOBBIC SIBJICHUS. 10
5. PesepBHOE Bpems. 1
Hroro: 68
9 kJaacc
Nen/m Tema KosauuecTBO yacoB
1. 3aKOHBI B3aUMOJICHCTBHS U JIBIKCHUS 34
TeJL.
2. Mexannuyeckre KojacOaHus U BOJIHEL. 15
3BYK.
3. DJIEKTPOMarHuTHOE MOJIE. 25
4, Ctpoenue aTomMa ¥ aTOMHOTO SiIpa. 20
5. Crpoenue u DBotonus BeeneHHoM. 5
6. Hrtorosoe noBTOpeHUE. 3
Hroro: 102




