rocyaapeTBeHHoe 010/uKkeTHOC 001eobpasoBarebHoe yupekaenue Camapekoii obnacTu
OCHOBHas 00LeoOpasoBatebHas wkona ¢. Hosblit Kameank MyHUUMnansHoro paiiona
bosibicyepuuroekuii Camapekoi odaacTy
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IHosicuuTeNLHAA 3aNIUCKA

PaGouas mporpamma o ¢u3uKe 17151 OCHOBHOM IIKOJIBI pa3paboTaHa B COOTBETCTBHH:

®enepanbHbiM 3ak0oHOM OT 29 mexabps 2012 roga N 273-03 «O6 oOpa3oBaHuU B
Poccuiickon @enepanumny;

denepaibHbIM TOCYJIAaPCTBEHHBIM CTaHAAPTOM OCHOBHOIO 00IIero o0Opa3oBaHus,
YTBEPXKIAEHHBIM TTpHKa3zoM MuHHCTEpCcTBa 00pa3oBanus U Hayku PD ot 17 nexabps
2010 roma Ne 1897 «OO0  yrtBepxaeHUM  (eaepaibHOTO  TOCYJapCTBEHHOTO
00pa30BaTeNbHOTO CTaHJApTa OCHOBHOTO 00IIero 0oOpa3oBaHMs» C W3MEHEHUSIMU,
YTBEPXKACHHBIMU MpUKa3oM MuHuctepcTBa oopasoBanus u Hayku PD ot 31.12.2015
Nell577;

[Ipuka3zom MunucrepctBa npocsenieHus Poccun ot 28 nexadbps 2018 Ne 345 «O
dbenepanbHOM TIepeyHE YUE€OHHMKOB, PEKOMEHJIYEMBIX K HCIOJIL30BaHUIO MPHU
peanu3aliMi  HMMEIOLIUX TOCYAAPCTBEHHYIO  aKKpPEAMTALMI0  00pa30BaTelIbHbBIX
pOrpaMM HAYAJIbHOTO o0miero, OCHOBHOT'O oOmuiero, CPEHETO
o01iero oOpa3oBaHuUs»;

Vyeousm mwanom ['BOY OOIII c. Hoseiit Kamenuk;

®uionosny H.B., I'yrhuk E.M. Pabouas nporpamma k muauun YMK A.B.
[Iéppimkuna, E. M. I'ytHuk «®usuka 7-9 knacce». M., Ipoda, 2017 r..

[IpennogaBanne kypca «Pusuka» B 7-9 Kiaccax OpHEHTUPOBAHO HA HCIIOJIb30BAHUE
y4€OHHUKOB:

A.B. [Ileppimkun @wusuka 7 wiacc. Y4eOHMK g 0011e00pa3oBaTeIbHBIX
yupexaenuit.- M.: Ilpoda, 2020 r.

A.B. [Ileppimkun @wusuka & wimacc. YdeOHUK nJisi  001eoOpa3oBaTebHbBIX
yapexaeHuii.- M.: Ilpoda, 2018 .

A.B. [Ileppmukun, EM. Tyrauk. @uzuka 9 kmacc. VYueOHMK — aiid
obmreoOpa3zoBaTenbHbIX yupexacHuil.- M.: Jlpoda, 2019 r.

Heau n3ydenust PU3UKU B OCHOBHOM ITKOJIE CIAEAYIOIINE:

YCBOEHHUE YUYaAIIUMHUCS CMbICIIA OCHOBHBIX MOHSATHH U 3aKOHOB (DU3HMKH, B3aUMOCBSI3U
MEX1y HUMU;

(dbopMUpOBaHKE CUCTEMBI HAYYHBIX 3HAHUI O MPHUPOJIE, €€ PyHTAMEHTABHBIX 3aKOHAX
JUTSE TIOCTPOCHMS TIPEACTABICHUS O (PU3MUECKOI KapTHHE MUPA;

CHUCTeMAaTH3alusg 3HAaHUW O MHOTOOOpa3suM OOBEKTOB W SBJICHHWHA MPHUPOMABI, O
3aKOHOMEPHOCTSIX MPOLECCOB U O 3aKOHaX (PU3MKM AJII OCO3HAHUSA BO3MOXKHOCTH
pa3yMHOTO HCHOJB30BAaHUS JOCTIKEHMH Hayku B  JaJbHEHIIEM pa3BUTUHU
U BUIM3AIIH;

dopMupoBaHue yOEKIECHHOCTH B II03HABAEMOCTH OKPYXKalOIIEro MHpa U
JIOCTOBEPHOCTH HAYYHBIX METOJIOB €T0 H3yUCHUS;

OpraHU3aIHsl SKOJIOTUYECKOTO MBIIIJICHUS U [IGHHOCTHOTO OTHOILIEHUS K PUPO/IE;
pa3BUTHE IO3HABATENbHBIX HHTEPECOB M TBOPUECKUX CIIOCOOHOCTEW ydaluxcs, a
TaKk)Ke€ MHTEpeca K PACIIUPEHUI0 U YriayOJeHuro (QU3MYecKMX 3HaHUK U BbIOOpa
¢bu3uky kKak npoUIBLHOTO MpeIMeTa.

JlocTrmxenue 1eseit ooecreynBaeTCs peuieHreM CIeIyIONX 3a4a4;

3HAKOMCTBO YYal[UXCsl ¢ METOJOM HAy4YHOTO MO3HAHUSI U METOJAMHU HUCCIEIOBAHUS
O0OBEKTOB U SBJIICHUI MTPUPO/IBI;



IpUOOpPETEHUE YUALIUMUCS 3HAHUNH O MEXaHUYECKHX, TEIJIOBBIX, 3JEKTPOMArHUTHBIX
Y KBAaHTOBBIX SIBJICHUAX, PU3NUECKUX BETUUNHAX, XapPaKTEPU3YIOIINX ITH SABIICHUS;
dbopMUpOBaHUE Y yUYaIIUXCS YMEHHI HAOMIOAATh MPUPOAHBIC SBICHUS U BBIMOIHSITH
OMNBITHI, JIaOOopaTOpHbIE PAOOTBI M  OKCIEPUMEHTAJbHBIE  HMCCIEIOBAHUA €
UCIIOJIb30BAaHUEM U3MEPUTEIBHBIX PUOOPOB, IIUPOKO NPUMEHSAEMBIX B IPAKTUUECKON
KU3HU;

OBJIQJICHUE YyYaIllUMHUCS TaKUMU OOIIEHAyYHbIMH MOHATHSIMM, KaK IPHPOIHOE
SBJICHUE, IMIIMPUYECKH yCTaHOBJICHHBIN (hakT, mpoliema, TUIIOTe3a, TEOPETUUECKUN
BBIBO/I, PE3YJIbTAT IKCIIEPUMEHTAILHON ITPOBEPKH;

NOHMMAaHUE YYalIUMHCS OTIIMYUI HAYYHBIX TaHHBIX OT HEMIPOBEPEHHOU MH(pOpMAaIInH,
LEHHOCTH HAyKW ISl YAOBJIETBOPEHUS OBITOBBIX, IPOU3BOJICTBEHHBIX U KYJIbTYPHBIX
NOTPEOHOCTEN YenoBeKa.

B coorBerctBun ¢ TpeboBanmsimu DPI'OC B coaepxkaHuu Kypca 9 Kiacca BKIIIOYEH
acTpo(U3NIECKU MaTepHall.

B ocHoBHo# mikonie pusuka uzydaercs ¢ 7 nmo 9 knacc. CornacHo yueOnomy miany ['bOY
OOIII c. Hoseriit Kamenuk cocrapmsier 204 yueOHBIX Yaca, B TOM yucie B 7, 8 kimaccax mo 68
y4eOHBIX yaca B roj U3 pacyera 2 ydeOHBIX yaca B Henmelto U B 9 kimacce — 102 yueOHbIX
yaca B rojl U3 pacyeta 3 yaca B HEJEINIO.

Pe3yabTarhl 0CBOCHHMS Kypca
JInYHOCTHBIMHU pe3yJbTaTaMM 0OydyeHHs] PU3UKE B OCHOBHOM IIKOJIE SBJISIFOTCS:

cOPMHPOBAHHOCTh  TIO3HABATEILHBIX  HMHTEPECOB  HAa  OCHOBE  pPa3BUTHUSA
WHTEJUICKTYaIbHBIX U TBOPYECKUX CTIOCOOHOCTEN ydaIuxcs;

yOEXIEHHOCTh B BO3MOXXHOCTH TO3HAHUS MPUPOJBI, B HEOOXOIUMOCTH Pa3yMHOTO
WCITOJIb30BAHUS JIOCTHKECHUN HAYKHM W TEXHOJOTHUH I MadbHEUIIEro pa3BUTHS
YEJIOBEUECKOro0 O0IecTBa, YBaXKCHHE K TBOPIAM HAYKHM W TEXHHKH, OTHOIICHHE K
(buU3MKe KaK 2JIEMEHTY O0IIEYEI0BEYECKON KYIbTYPHI,

CaMOCTOSATEILHOCTh B IPHOOPETECHUHM HOBBIX 3HAHWN U TIPAKTUICCKUX YMCHHIA,
TOTOBHOCTh K BBIOOPY J>KM3HEHHOTO IIYyTH B COOTBETCTBHU C COOCTBEHHBIMH
WHTEpECaMu U BO3MOXKHOCTSIMH;

MOTHBAIMs 00pa30BaTEIBHON MEATETLHOCTH IIKOJIPHUKOB HAa OCHOBE JIMYHOCTHO-
OpPUEHTHUPOBAHHOTO MOIX0/1a;

dbopMHpOBaHUE IEHHOCTHBIX OTHOIICHUH JIPYT K IPYTY, YIUTEIIO, aBTOPAM OTKPBITHH
1 M300peTeHni, pe3ysibTaraM o0ydeHus.

MeTanpeaMeTHbIMH pe3yJabTaTaMu 00ydeHUs (PU3UKE B OCHOBHOM IITKOJIE SIBJISIOTCS:

OBJIQZICHUE  HaBBIKAMHU  CAMOCTOSATEIBHOIO  MPUOOPETEHHS  HOBBIX  3HAHUH,
OpraHu3alu  y4yeOHOW  JEsATeNbHOCTH, TIOCTAaHOBKM  IleNied, IUITaHUPOBaHUS,
CaMOKOHTPOJISI U OLIEHKH PE3yJIbTATOB CBOECH AEATEIBbHOCTH, YMEHUSMH IPEABUICTD
BO3MOYKHBIE PE3YyJIbTAThl CBOUX JICHCTBUM;

NOHMMAaHUE PANIUYUN MEXIYy HUCXOAHBIMU (aKkTaMu U TUIOTE3aMU s MX
OOBSICHEHMSI, TEOPETUUYECKUMHM MOJAEISIMU U peajbHbIMU OOBEKTAaMH, OBJIAJCHUE
YHHUBEPCAJIbHBIMU YUYEOHBIMU JEHCTBUSMU Ha NPUMEPAX TUNOTE3 ISl OOBSICHEHUS
U3BECTHBIX (DAaKTOB M OKCIEPUMEHTAIBHON TMPOBEPKH BBIABUTAEMBIX THIOTE3,
pa3pabOTKu TEOPETUYECKUX MOJEIIEH MPOIIECCOB WM SIBJICHUM;

dbopMupoBaHHEe yMEHHUW BOCIpPUHUMATh, IMepepadaTbiBaTh M MNPEAbSBIATH
uHGOpPMAIIMIO B CIOBECHOM, 00pa3HOM, CUMBOJMYECKOW (popmax, aHANIU3HPOBATH U



nepepadaThiBaTh MOJYYEHHYI0 HHGOPMALMIO B COOTBETCTBUU C IOCTABJICHHBIMU
3a/1a4aMu, BBIJEIATH OCHOBHOE COJIEPKAHHWE NMPOYMUTAHHOIO TEKCTAa, HAXOAWTh B HEM
OTBETHI HA TOCTABJICHHBIE BOIIPOCHI U U3J1araTh €ro;
® TpUOOpETEHHE OIbITa CAMOCTOATEIBLHOTO MOUCKA, aHAIU3a U 0TOOpa MH(OPMALIUU C
WCITOJIP30BAHUEM PA3TUYHBIX MCTOYHUKOB M HOBBIX MH(DOPMAITMOHHBIX TEXHOJOTHUN
JUIS1 PELIEHUS TTI03HABATEIIbHBIX 33/1a4;
® pa3BUTHE MOHOJIOTMYECKON U THAIIOTUYECKON PEYU, YMEHHUSI BBIpaKaTh CBOM MBICIH U
CIIOCOOHOCTH BBICIYIIMBATh cOOECEHNKA, TOHUMATh €r0 TOUKY 3pEHHUs], PU3HABAThH
MIPaBO APYroro 4YeJIOBEKA HA HHOE MHEHUE;
® OCBOCHME IPUEMOB JEMCTBUM B HECTAHNAPTHBIX CHTyalUMsX, OBJAJCHUE
ABPUCTUYECKUMU METOAAMH PELIECHUS TPOOIIEM;
e (opmupoBaHHEe YMEHUI pabOTaTh B TPYIIIE C BHITIOJHEHUEM PA3THYHBIX COIMATBHBIX
pOJIeH, IPEICTABIATh U OTCTAUBATh CBOM B3TJISIJIbI U YOEK/IEHUS, BECTU JUCKYCCHIO.
IIpeamMeTHble pe3yabTaThl 00yueHUs (PU3UKE B OCHOBHOM IIKOJIE TIPE/ICTABIICHHI B
COZEPKAaHUU Kypca O TEMaM.

OcHOBHOE coJepxkaHNe Kypca

7 Knace

(68 4, 2 u B HEAECIIO)

BBenenue (4 1)

@usznka — Hayka o mnpuponae. Pusnueckue sBicHHUS. DHU3NYECKUE CBOWCTBA TEIL
HaGmiogenne u omnucanue Qu3nueckux sBiaeHud. Pusznueckue BeIudyuHbL. M3mepenus
(bu3MYEeCKUX BEJMYMH: JUIMHBL, BpeMEHH, TemmepaTypel. dPuszndeckue mnpUOOPBHI.
MexayHapoiHast cucTeMa €IMHMIL. TOYHOCTh U MOTPEMIHOCTh n3MepeHnil. u3nka TeEXHUKA.

JlaGopaTopHbie padoThHI U ONBITHI

Omnpenenenre 1EHb AeIEHUS Kbl U3MEPUTEIBHOT0 Tpudopa.

JdemoHcTpanuu

HaGmtonenne MexaHMYECKHX, TEIUIOBBIX, 3JEKTPUUYECKHX, MAarHUTHBIX M CBETOBBIX
SIBJICHUI: JBMKEHHE CTAJBHOIO IIapUKa IO KeNoOy KojeOaHWs MasiTHHKA, TasHUE JIbJa,
KHUIICHUE BOJIbI, OTPAXEHHUE CBETA OT 3€pKAJIA, IJIEKTPU3ALUS TEIL.

IIpeamMeTHBIMH pe3yJIbTATAMM U3YUYEHHUS TEMBI SIBIISFOTC:

® MOHUMaHHe PU3NYECKUX TEPMHUHOB: TEJIO, BEIIECTBO, MATEPUSI.

® yMEHHEe MPOBOAUTH HAOMIOJEHUA (PUINYECKUX SIBICHUN; U3MEPSITh (U3HUECKHUE
BEJINYMHBI: PACCTOSHUE, IPOMEKYTOK BPEMEHH, TEMIIEPATYPY;

e BJIAJICHHE DKCIIEPUMEHTAIBHBIMU METONAMHM MCCIIENOBAHUSA NIPU OIPEACICHUN
LEHBI JieJIeHus1 TpuOopa U MOTPEUIHOCTH U3MEPEHUS;

* MOHUMMAHME POJU YYCHBIX Halllel CTpaHbl B Pa3BUTHE COBPEMEHHON (U3UKU U
BIIMSIHUE HA TEXHUYECKHUM M COLIMAIBHBIN MPOrpecc.

IlepBoHayaibHbIE CBEACHUS 0 CTPOCHUM BelecTBa (6 1)

Crpoenue BemiectBa. ONbIThI, T0KA3bIBAIOIIME aTOMHOE CTPOEHUE BellecTBa. TemioBoe
JBIDKEHUE aTOMOB U MOJIeKys. bpoyHoBckoe aBmxenue. Jluddysus B razax, KHIKOCTIX U
TBEpJbIX Tenax. B3amMopeicTBHE 4YacTHUI] BeleCTBAa. ArperaTHble COCTOSIHUSI BEIIECTBA.
Mopenu cTpoeHUST TBEPIBIX TEJ, >XUAKOCTeW u Ta30B. (OOBsICHEHHWE CBOWCTB Ta3oB,
KUJKOCTEN U TBEPABIX TEJI HA OCHOBE MOJICKYJISIPHO-KUHETUUECKUX MTPEACTABICHUM.

JlabGopaTopHblie padoThI M ONBITHI

OmnpeneneHue pa3MepoB MajbIX Tel.



JdeMoHcTpanuu
Huddys3us B razax u kuAKOCTH. PacTBopeHme kpacku B Boje. Pacummmpenue ten mpu
HarpeBaHuM. Mojellb XaOoTHYECKOro JBWKEHUA MOJIEKYJI. Mojenbs OpOoyHOBCKOIO
JNBUWKEHUA. MoJenb KpUCTaUIMYeCKOoW pemeTkd. Monens Mosekynsl Bonbl. CuemieHue
CBHUHIIOBBIX IIWJIMHIPOB. JleMOHCTpaumms pacimpeHusi TBEPAOro Tejla IPU HarpeBaHUU.
Cxatue u BelIpsAMiIeHHE ynpyroro tena. CxumaeMocTs rasoB. CoxpaHeHue oObema
AKHUJKOCTU TIPU U3MEHEHUHU (OPMBI COCY/Ia.
IIpeaMeTHBIMHU pe3yIbTaTaMM U3yYCHHUs TEMBI SBIISTFOTCS:
® [IOHMMaHHUE U CIIOCOOHOCTh OOBICHATH (hu3ndeckue spieHus: 1uddy3us, Oonbinas
C)KMMAaeMOCTb a30B, Majlasl CAKUMAEMOCTbD JKUJIKOCTEH U TBEPABIX TEIL.
® BJIAQJCHUE ODKCIICPUMEHTAJIbHBIMU METOJAMM MCCIIEIOBAaHUSA IIpU ONPEACICHUU
pa3MepoB MabIX TEIT;
® [IOHMMaHWE NPUYUH OPOYHOBCKOTO JABMKEHUS, CMAUMBAHUS U HECMAUMBaHUs TeE,
pa3inyus B MOJIEKYJIIPHOM CTPOEHUU TBEPABIX TEI, )KUIKOCTEW U ra3oB;
e yMeHue nosb3oBathcsi CU W mepeBOAUTh €OUHUIBI U3MEPEHHsS] (PU3NUECKUX
BEJIMYUH B KPAaTHBIEC U JOJIbHBIE €MHUILIBI
® yMEHHUE MCIOJIb30BaTh IOJYYEHHBIEC 3HAHUS, YMEHHUS M HABBIKM B IIOBCEIHEBHOU
KU3HU (OBIT, SKOJIOTHSI, OXpaHa OKPY>KalOIEH Cpeib).

B3aumoneiicTeus Tea (23 4)

Mexannueckoe nBwxkeHue. Tpaekropus. Ilyre. PaBHOMEpHOE H HEpaBHOMEpPHOE
newkenue. Ckopocts. ['paduky 3aBUCMMOCTH TyTH M MOMYJIS CKOPOCTH OT BpPEMEHHU
newxkenns. Muepuus. MueptHOCTh Ten. B3zaumopeiictBue ten. Macca tena. M3mepenue
Maccel Tena. IlmotHocTh BemecTBa. Cuna. Cuna tsokectr. Cunia ynpyroctd. 3akoH I'yka.
Bec Tena. CBsi3b MeX 1y CHIION TsKECTH U Maccoi Tena. Cuiia TSKEeCTH Ha APYTUX IUIaHEeTaxX.
Junamometp. CrioxkeHne ABYX CUJI, HAlIPaBJICHHBIX MO OJHOW MpsiMOi. PaBHOEHCTBY OIS
nByx cuii. Cuna tpenus. @usndeckas npupoaa HedecHbIX Tel COTHEUHON CUCTEMBI

JlaGopaTopHbie padoThHI M ONBITHI

N3mepenre macchl Tejla Ha PhIYAXKHBIX Becax. M3mepenune oOnéma Ttena. M3mepeHue
IJIOTHOCTH TBEPAOTO Tela. ['pagynpoBaHue MpyKUHbI U U3MEPEHUE CHII TMHAMOMETPOM.

JdemoncTpanumn

TpaekTopus IBUKEHUS IIapUKa HA IIIHYPE U IIapHKa, MOI0packiBaeMOro BBEpX. SBIeHUE
uHepiuu. PaBHOMEpHOE JBIKEHHE ITy3bIpbKa BO3JyXa B CTEKJISIHHOM TpyOKe C BOJIOM.
Paznuunbie Buabl BecoB. CpaBHEHME MacC Tel C TOMOIIBIO PABHOIUICYHBIX BECOB.
B3BemuBanne Bo3myxa. CpaBHEHHE MAcCC Pa3IMYHBIX TeJ, UMEIOIINX OJIMHAKOBBIA 00BEM;
00BEMOB TeJI, UMEIOITUX OJIMHAKOBBIE Macchl. I3Mepenne cuibl mo aeopMaiy npyKUHBI.
CaoiictBa cwibl TpeHus. CroxeHue cuil. PaBHOBecue Tella, MUMEIOIIETO OCh BpAILICHHUS.
CriocoObl yMEHBIIICHHS ¥ YBETUUCHUS CHITBI TpeHMsI. [[0IMITHIKY pa3IndHbIX BUJIOB.

IIpeaMeTHBIMH Pe3yJIbTATAMM U3YUYCHHUS TEMBI SIBIISIFOTCS:

® [IOHUMAHHWE U CHOCOOHOCTh OOBACHATH (DU3UYECKUE SBJICHHS: MEXAaHUYECKOE -
JNBH)KCHUE, PAaBHOMEPHOE W HEPABHOMEPHOE JBWIKEHHE, WHEPLHS, BCEMUPHOE
TATOTEHUE

® YMEHHE U3MEPSITh CKOPOCTh, MACCY, CHIIy, BEC, CHIIy TPEHHS CKOJIbKEHHS, CUILY
TpeHUs1 KaueHus, OObEeM, IUIOTHOCTh, Tela PaBHOJACHCTBYIONIYIO JBYX CHII,
JICVCTBYIOIIMX HA TEJIO B OJIHY U B TPOTUBOIIOJIOKHBIE CTOPOHBI

® BJAJCHHE OKCICPUMEHTAIBHBIMU METOAAMH MCCIEIOBAHUA B 3aBUCUMOCTHU
MPOMJAEHHOTO MYTU OT BPEMEHHM, YIJIMHEHUS MPYKUHBI OT MPUIIOKEHHOM CHIIBI,



CUJIbI TSDKECTH Tella OT MAacChl Tejla, CUJIbI TPEHMS CKOJIBKEHHUS OT IUIOIIaJH
CONMPUKOCHOBEHHUSI TEJ ¥ CHJIBI HOPMAJTLHOTO JaBJICHUS

® [IOHMMAaHWE CMBICIa OCHOBHBIX (U3MUECKHX 3aKOHOB: 3aKOH BCEMUPHOTO
TATOTEHUS, 3aKOH [ 'yKa

® BIAJCHUE CMOCOOAMU BBIMIOJTHEHUS pPAcCYeTOB TMPU HAXOXKICHUU: CKOPOCTH
(cpenHe# CKOpOCTH), MyTH, BPEMEHU, CUJIbI TSHKECTH, Beca Tella, IJIOTHOCTH Tela,
o0beMa, Macchl, CUJIbI YIPYTrOCTH, PABHOJCHUCTBYIOIIEH JIBYX CHJI, HAPaBJICHHBIX
10 OJIHOM TIPSIMOM B COOTBETCTBHE C YCIOBHUSIMH IIOCTaBJICHHOW 3a/Ja4ud Ha
OCHOBAHWHU UCTIOJIb30BAHUS 3aKOHOB (DH3UKH

® yMCHUE HAXOIUTh CBSI3b MEXIYy (PU3NUECKHUMH BEIMUYMHAMH: CHUJION TKECTH M
Maccou Teja, CKOPOCTU CO BPEMEHEM U MYyTeM, IJIOTHOCTU TeJla C €ro Maccou u
00BEMOM, CHJION TSIKECTH U BECOM TeJja

® yMCHHE NEPEBONUTDH (DU3NICCKHE BETUIMHBI U3 HeCUCTEeMHBIX B CU 1 Ha000poT

e [IOHMMaHWE TMPUHIIMIIOB JEWCTBUS JMHAMOMETpa, BECOB, BCTPEYAIOIIUXCS B
MOBCEIHEBHON JKWU3HM, M CHOCO0OB oOecredeHus O€30MacHOCTH TIpH  HX
HCIIOJIB30BaHUH

® yMCHHE HCIOJB30BaTh MOJYyYEHHbBIC 3HAHWSA, YMCHHUS M HABBIKM B TTOBCEIHEBHOM
YKU3HH, OBITY, OXpaHe OKpPYKaloLEeH Cpeibl.

JlaBjieHHe TBepPABIX TeJl, ;KUIAKOCTel U ra3oB (21 4)

HaBnenue. JlaBnenue TBepAbix Ted. JlaBienue raza. OObsCHEHHE IaBIEHUS raza Ha
OCHOBE MOJIEKYJIIPHO-KMHETUYECKUX TNpeAcTaBiieHuil. llepegaua pnaBieHust razamu U
x)uakoctsamu. 3akoH I[lackans. CooOmrarorue cocyasl. ATMocdepHoe naBieHue. MeTosl
u3MepeHue arMocepHoro maamieHusi. bapomeTp, MaHOMeETp, Hacoc. 3aKOH ApXHMena.
YcnoBus miaBanus tei. Bo3ayxoraBanue.

JlaGopaTopHbie padoThHI U ONBITHI

OnpeneneHue BBITAIKUBAKOLIEH CHIIBI, JCHCTBYIOIIEM HA TEJO, IOIPYKEHHOE B
JKUJIKOCTbh. BBIICHEHHE YCIIOBUH TJIABAHUS TEA B JKUIAKOCTH.

JdemoncTpanumn

3aBUCMMOCTh JABJICHUSI OT JCUCTBYIOLIEW CWJIBI W IUIOWIAAA ONopel. Paspesanue
MJACTWIMHA TOHKOW MpOBOJIOKOM. JlaBneHuwe rasa Ha crteHku cocyaa. [llap Ilackans.
HaBnenne BHYTpu Kuakocth. CooOmiarommuecss Ccocyabl. YCTpOHCTBO MaHOMETpa.
O6napyxenue armochepHoro  nmasienus. V3mepeHue aTMocpepHOro  JaBICHUS
O0apoMeTpoOM-aHEpOUIOM. Y CTPOMCTBO M ASHCTBUE THAPABINYCCKOTrO Ipecca. Y CTPOUCTBO U
JIeiCTBHE Hacoca. JleMcTBrEe Ha TEN0 apXUMEI0BOUM CUJIbI B )KUAKOCTH U rase. [limaBanue Teo.
OmneiT Toppuuemiu

IIpeaMeTHBIMH Pe3yJIbTATAMM U3YUYEHHUS TEMBI SIBIISIFOTCS:

e [IOHMMaHHE MU CIHOCOOHOCTH OOBSICHUTH (H3UUYECKUE SBICHHS: aTMOChepHOE
JIaBJICHUE, [AaBJICHUE MKHUJKOCTEW, Ta30B M TBEPJbIX TeJ, IUIABAaHUE TEl,
BO3/IyXOIUIaBaHUE, PACTIOJIOKEHNE YPOBHS KUIKOCTU B COOOIIAIOIIUXCS COCY/Iax,
CYILIECTBOBAHME BO3JYIIHONW 000JOYKH 3eMIll0, CHOCOOBbl YMEHBIICHUS H
YBEJIMYEHHUSI TABICHUS

® yMEHHUE M3MEPSATh: aTMOC(PEPHOE TaBJICHHE, TABICHHUE KUIKOCTH HA JHO M CTCHKH
cocyaa, cuity Apxumena

® BJIAJICHUE SKCIEPUMEHTAIbHBIMU METOJIaMH HCCIICIOBAHMSI 3aBUCUMOCTH: CHJIbI
Apxumena oT 00beMa BBITECHEHHON BOJIbl, YCIIOBUM TJIABAHMSI TEJIa B )KUJKOCTU OT
JEWCTBUS CUJIbI TSKECTU U CUJIbI ApXUMeaa



® [IOHMMaHUE CMbICIA OCHOBHBIX (PU3NYECKUX 3aKOHOB U YMEHHE IPUMEHATh UX HA
npakTuke: 3akoH [lackai, 3akoH Apxumena

¢ [IOHMMaHUE MPUHLUIIOB JEHUCTBHS OapoMeTpa-aHepouaa, MaHOMETpPA, Hacoca,
THJIPaBIMYECKOTO IIpecca, ¢ KOTOPbIMH YEJIOBEK BCTPEYAETCS B IOBCEIHEBHOMU
KHU3HU U CIIOCOOOB 00ecreueHus1 OE30MaCHOCTH MIPU UX UCIOIb30BaHUU

® BJAJEHUE CIOCOOAMHM BBINOJIHEHHUS pPAcyeTOB JUISI HAXOXKJIEHHUS JIaBJICHMUS,
JIaBJICHHUE KUJIKOCTU Ha THO U CTEHKH COCYJa, CHJIbl ApXMMeJla B COOTBETCTBHE C
MOCTaBJICHHOMW 3a/1a4l Ha OCHOBAHUH HCIIOIH30BaHUS 3aKOHOB (PU3UKHU

® YMEHHUE HMCHOJIb30BaTh MOJYYEHHbIE 3HAHUSA, YMEHHUS M HABBIKM B IOBCEIHEBHOM
KHU3HU, SKOJIOTUH, OBITY, OXpaHe OKpPYKaIoIIel Cpe/bl, TEXHUKE 0€30MacHOCTH.

Pa6ora u MommHocTh. JHeprus (14 v)

Mexanuueckas padota. MomHocTs. [IpocTeie MexaHuU3Mbl. MOMEHT CHUJIBI. Y CIIOBHS
paBHOBecUsl pblyara. «30J0TO€ MpaBUiio» MeXaHuku. Bunel paBHoBecusi. Koadduiment
nosiesHoro nevictBust  (KIId). Oneprus. IloTeHnumanbHas W KUHETHYECKAas SHEPTHUS.
[IpeBpanieHne 3HEpPrum.

JlaGopaTopHbie padoThI M ONBITHI

BrersicHenue ycnoBus paBHoBecus perdara. Omnpepenenue KIIJ[ mpu mogseme Tena mo
HAKJIOHHOM TUIOCKOCTH.

JdemoHcTpanumn

[Ipocteie  Mexanu3Mmbl. [IpeBpaiieHue SHEPruM MOpU  KOJEOAHUSIX  MasATHHKA,
pPAaCKpYYMBAHUHU MPYKUHBI 3aBOITHON UTPYIIKH, JBHXKEHUE «CETHEPOBA» Koiieca M3mepenue
paboThl MpHU TEpeMENIeHUn Tea. YCTPOWCTBO W JEHCTBHE phluara, O0J10KOB. PaBeHCTBO
paboT TMpU UCIMOIB30BAHUU MPOCTHIX MEXAHU3MOB. YCTOWYMBOE, HEYCTOMYHMBOE W
0e3pa3IMYHOe PAaBHOBECHS TE.

IIpeaMeTHBIMH pPe3yJIbTATAMM U3YUYEHHUS TEMBI SIBIISIFOTCS:

® [IOHUMaHUWE M CIOCOOHOCTh OOBSICHATH (PU3UYECKUE SIBJIICHUS: PABHOBECUE TEJ
IIPEBPALIEHNE OJJTHOTO BUJIA MEXaHUYECKOW SHEPTUM APYTrOn

® yYMEHHE U3MEPSTh. MEXaHUUECKYIO paboTy, MOIIHOCTh TeJa, IJIeYO CUJIbl, MOMEHT
cuibl. KII/I, noTeHIManpHy0 U KHHETHYECKYIO SHEPTHUIO

® BJAJCHHE SKCIECPUMEHTAIBHBIMU METOJIAMU HCCIEAOBAHUS TPHU ONPEACITCHUN
COOTHOILEHHUSI CUJI U TLJIeY, JJIsl pABHOBECHSI pblyara

® [IOHUMaHWE CMBICJIAa OCHOBHOTO (PM3MUECKOTO 3aKOHA: 3aKOH COXPAHCHHS DHEPTHUHU

® [IOHMMaHWE TMPHUHIMIOB JACHCTBUS pbhluara, OJIOKa, HAKJIOHHON TIIJIOCKOCTH, C
KOTOPBIMH YEJIOBEK BCTPEUACTCSI B IOBCEIHEBHOM KM3HU U CLIOCOOOB 00ECIIeUEHHUSI
0e30MacHOCTH MPHU UX UCTIOIb30BAHUU.

® BJIAJICHUE CIIOCOOAMU BBHITIOJIHEHUS PACUETOB JUISl HAXOXKIEHHUS: MEXaHHMYECKOU
paboThI, MOIIHOCTH, YCJIOBHsI pPaBHOBECHs CHJI Ha phruare, MomeHTta cuiibl, KI1/I,
KMHETHUYECKOW U TOTEHLIMATIbHOW SHEPTUH

® yMEHHE HCIOJIb30BATh MOJYYCHHBbIE 3HAHMS, YMEHUS U HABBIKM B MOBCEIHEBHOMN
’KU3HU, SKOJIOTUH, OBITY, OXpaHE OKPYXKAIOIIEH Cpe/ibl, TEXHUKE O€30MacCHOCTH.

8 kiacc

(68 4, 2 1 B HEAEIIO)

TemnoBble siBjieHust (23 4)

TenmoBoe nBwxkeHue. TemioBoe paBHOBecue. Temmeparypa. BHyTpeHHsss 3Heprus.
Pa6ora u Ttemnonepenaua. TemmompoBogHocTh. Konpeknus. Wsnyudenue. KommuectBo



TEIJIOTHI. Y IeJIbHAsl TEIIOEMKOCTh. PacueT konnuecTBa TEIJIOTh MPU TEIJI000MeHe. 3aKOoH
COXpPAHEHUS U MPEBPALCHUS SHEPTUHM B MEXaHUYECKUX U TEIIOBBIX MPOIleccaXx.

[InaBneHne W OTBEpAECBaHUE KPUCTAUIMYECKHUX Te€J. YeNbHas TEIUIOTa IUIABJICHHS.
Hcnapenne u koHaeHcauumu. Kunenwe. BrnaxsHocTe Bo3ayxa. YenbHas TeIioTa
napooOpazoBaHusi W KoHueHcanuud. OOBSCHEHHE W3MEHEHHUS arperaTHoro COCTOSHHS
BEILECTBA HA OCHOBE MOJIEKYJSIPHO-KMHETUYECKUX MPEACTABICHUI. 3aKOH COXpaHEHUs
PHEPruM B TEIUIOBBIX Tpoleccax. [IpeoOpa3oBaHue BSHEpPruM B TEIUIOBBIX MAaIIHHAX.
JlBuratenb BHYyTpeHHero cropanus. IlapoBas typOuna. KIIJ[ TtemoBoro jaBuraresns.
DKOJIOTMYECKHE MPOOJIeMbl UCIIOJIb30BAHUS TEIIOBBIX MAIIIMH.

JlaGopaTopHbie padoThI U ONBITHI

N3yuyeHue siBeHUs TEMII000MEHA MPU CMEITMBAHUM XOJIOAHOW U TOpsiYeii BOJIBI.

N3mepeHne yaenbHON TENJI0EMKOCTH TBEPIOTO TENA.

CpaBHEHUE KOJIMYECTB TEIUIOTHI IPU CMEIIMBAHUY BOJbI PA3HOU TEMIIEPATYPBI.

N3mepeHne BIaXKHOCTH BO3yXa.

JdemoncTpanumn

HarpeBanue XuaKOCTH B TaTyHHOU TpYyOKe.

HarpeBaHnune )XuaKoCTel Ha IBYX FOPENIKaX.

HarpeBanue Bo/ibl IpH CTOPAHUU CYXOT'O FTOPIOYETO B TOPEIIKE.

OxJtaxx1eHUEe )KUAKOCTH TIPU UCTIAPEHUH.

HabGnronenue nponecca HarpeBaHusl U KUNIEHUS BOJBI B CTEKIISITHHOW KOJIOE.

[IpuHIMII 1EWCTBUS TEPMOMETPA.

TennonpoBOIHOCTh Pa3IMYHBIX MATEPUATIOB.

KoHBeKIMS B )KUJIKOCTSIX U ra3ax.

Tennonepenaya myTeMm U3Iy4EHHUS.

SIBnenune ncnapeHus.

HaGnronenue koHeHcaImu napoB BOJIbI HA CTAKaHE CO JIbJIOM.

Y CTpOUCTBO KajnopuMeTpa.

Mojenb KpUCTAIUTMYECKON PEIIETKH.

IIpeaMeTHBIMM pe3yJIbTATAMM TIPU U3YUYECHUU TEMBI SIBJISIOTCSI:

MOHMMAaHUE U CHOCOOHOCTh OOBICHATH (DU3NUYECKUE SIBJICHUSA: KOHBEKIIUS,
U3JIydeHUe, TEeIJIONPOBOJAHOCTh, HW3MEHEHHWE BHYTPEHHEHW »OHEpPruuM Tejla B
pe3ysbTare Terionepeaayn Wik paboThl BHEITHUX CHJI, UCTIapeHHE (KOHIECHCAITNS)
U IUIaBjieHHE (OTBEPJICBAHME) BEIIECTBA, OXJIAKACHUE KUIKOCTH MPU UCIIAPECHUU,
KOHJICHCAIIUsI, KUTICHUE, BBIMTAJICHHUE POCHI

YMEHHE U3MEPSTh: TEMIEPaTypy, KOJIUUYECTBO TEIUIOTHI, YACIbHYIO TEILIOEMKOCTh
BEILIECTBA, YJEAbHYIO TEIUIOTY IUIABJICHUS BEIECTBA, YJEIbHAs TEIUIOTY
napooOpa3oBaHus, BIAXKHOCTb BO31yXa

BJIQJICHUE  DKCIEPUMEHTAJIBHBIMU  METOJIaMH  HMCCJCAOBAaHUS  aBUCHUMOCTH
OTHOCHUTEJILHOM BJIAKHOCTH BO3/[yXa OT JABJICHUS BOJSHOTO IMapa, COAEPKaIIerocs
B BO3JyX€ NpH JAHHOW TEeMIIepaType U JABJICHHS HACBIIICHHOTO BOJSHOTO IMapa:
OnpeieNIeHNs! YIeTIbHON TEINTIOEMKOCTH BEIIECTBA

MOHMMAHUE MPUHIIUIOB JEUCTBUS KOHACHCAIIMOHHOIO M BOJIOCHOTO TMTPOMETPOB
TICUXPOMETpa, IBUTATENIsl BHYTPEHHETO CrOpaHusi, TapoBOH TypOUHBI C KOTOPBIMH
YEeJIOBEK IIOCTOSIHHO BCTpPEYAaeTCs B TMOBCEJHEBHOM KWU3HU, U  CIIOCOOOB
obecrieueHus: 0€30MaCHOCTH MPH UX UCTIOJIb30BAHUU

MMOHMMAaHHUE CMBICJIA 3aKOHA COXPAHEHUS U MPEBPAILCHUS YHEPTUHM B MEXaHUUECKUX
Y TEIJIOBBIX MPOIECCaxX U YMEHUE MPUMEHSTh €ro Ha MPaKTHUKeE



® OBJAJICHHE PA3HOOOPA3HBIMU CIIOCOOAMM BBIMOJHEHUSI PACUETOB ISl HAXOXKICHHUS
YAEIBbHON TEIMIOEMKOCTH, KOJMYECTBA TEIJIOTH, HEOOXOMUMOTO JIJIsi HAarpeBaHUs
T€JIa WIM BBIICISEMOT0 WM IIPU OXJAXKICHUHM, YACIBHOW TEIUIOThI CrOpaHus,
YAEIbHOW TEIUIOTHl IUIABJIEHHUS, BIAXKHOCTA BO3/YyXa, YJEJIbHOM TEIUIOTHI
napooOpaszoBanus U koHjeHcaruu, KII/] TernmoBoro npurarenst B COOTBETCTBUU C
YCJIOBUSIMU TIOCTABJICHHOM 3aJlayl HAa OCHOBAHUU HCIIOJIb30BAHUS 3aKOHOB (PU3UKHU

® YMEHHE HCIOJIb30BATh MOJYYCHHBbIE 3HAHMS, YMEHUS U HAaBBIKM B ITOBCEIHEBHOMN
YKU3HH, SKOJIOTUH, OBITY, OXpaHe OKPY>KAIOIIEeH cpefibl, TEXHUKE O€30IaCHOCTH.

DJiekTpuYeckue siBjaenus (28 u)

Onektpusanus Ten. JBa poaa aneKTpHUUECKUX 3apsiaoB. B3anmonelcTBHe 3apsHKEHHBIX
Ten. [IpOBOIHUMKM, IMAJIEKTPUKHM W TOJYNPOBOAHUKU. OJEKTPUYECKOE TOJIe. 3aKOH
COXpaHEHUsl BJEKTPUUYECKOTO 3apsna. [lenrumocTb 3JIEKTpUYECKOro 3apsia. JEKTPOH.
CrpoeHne atoMa. DNEKTPUYECKUN TOK. JIEMCTBHE 3IIEKTPUYECKOIO MOJI HA DJIEKTPUYECKUE
3apsanpl. MicTouHukH Toka. DnekTpuueckas 1enb. Cuina Toka. DIEeKTPUUYECKOe HANPSHKEHHE.
DIIeKTpUYecKoe conpotuBieHue. 3akoH Oma 1 ydactka nenu. [lociemoBarenbHoe u
napajuleIbHOE COeIMHEHUE POBOIHUKOB. Pab0oTa 1 MOIITHOCTh 3JIEKTPUUECKOIO TOKA. 3aKOH
Jbxoyns—Jlenna. Kongencarop. [IpaBuiia 6e3omacHocTy pu padboTe ¢ 31eKTponpudopaMu.

JlaGopaTopHbie padoThI M ONBITHI

OnTbl 1O HAOJIIOIEHUIO JIEKTPU3ALINN TEJ IPU COPUKOCHOBEHUH.

[TpOBOJTHUKM U TU3IEKTPUKHU B 3JIEKTPUUIECKOM IOJIE.

M3roToBiieHNE U UCIIBITAHUE TAIbBAHUYECKOTO 3JIEMEHTA.

N3mepeHne CUitbl 3J€KTPUYECKOTO TOKA.

N3mepeHne HanpsHKeHUs Ha Pa3IMYHbIX YYacTKax 3JIEKTPUUYECKON LEeMu.

HccnenoBanre 3aBUCUMOCTH 3JIEKTPUYECKOTO COMPOTHUBICHHS TPOBOJHHMKA OT €ro
JUTMHBI, TUTOLIAH TOMIEPEYHOr0 CEYEHUsI U MaTepHaia.

HccnenoBanrie 3aBUCUMOCTH CUJIbI TOKA B TPOBOJIHUKE OT HAIIPSHKEHUS.

W3mepenre conpoTUBIICHUS POBOJIHKUKA IIPHU MOMOIIM aMIIEPMETPa U BOJIbTMETPA.

N3y4yenue nociieqoBaTeIbHOTO COEUHEHUS TPOBOIHUKOB.

M3y4yeHue napajsiesIbHOro COEAMHEHUS TPOBOJHUKOB.

N3mepenne MOIITHOCTU U pabOThI TOKA B DJIEKTPUIECKOM JIamIie.

N3ydenue paboThl MOIYIPOBOAHUKOBOTO JTUO/IA.

COopKa 2JIeKTpUYEeCKON LIENMU U U3MEPEHUE CUIIbI TOKA B €€ Pa3IUYHbIX yUYaCTKaX.

PerynupoBaHue CHIIbI TOKa pEOCTAaTOM.

JdemoHcTpanuu

DJIeKTpU3aLus TEJl.

B3aumopaencTBre Ha3IEKTPU30BAHHBIX TEII.

JIBa pojia JIEeKTPUUECKHUX 3apsJIOB.

YCTpOUCTBO U IEUCTBUE IIEKTPOCKOIA.

OOnHapy:xeHue NoJisl 3apsKEHHOTO 11apa.

JlenMocCThb 3IEKTPUYECKOTO 3apsa.

B3anMopeiicTBrue napaysienbHbIX IPOBOJHUKOB ITPU 3aMbIKAaHUH LIETIH.

Y CTpoiCTBO KOHAEHCATOPA.

[IpOBOTHUKH U U30JISATOPBL.

N3MepeHue CHilbl TOKa aMIIEPMETPOM.

N3mepeHne HanpsyKEeHUs: BOJIbTMETPOM.

Peocrar u marazuH cCONpOTUBIICHUN.



HpeZ[MeTHBIMI/I pe3yJabTaTaMM IIPpU U3YYCHUHN TCMbI ABJISAIOTCA:

MOHUMAHUE W CIIOCOOHOCTh OOBSACHATh (DM3HUECKHUE SIBICHHS: DJCKTPU3AIMS TeT,
HarpeBaHUe MPOBOJHUKOB JIEKTPUUECKUM TOKOM, JIEKTPUUYECKUM TOK B METasuIax,
ANEKTPUUYECKUE SIBIICHUS B TMO3UIIMU CTPOCHUSI aTOMa, AEHCTBUS IJIEKTPUUYECKOTO
TOKa

YMEHHUE HU3MEPATh CHIY OJJIEKTPUUYECKOTO TOKa, DJICKTPUUECKOE HaIpsHKEHUE,
AIEKTPUYECKUH 3apsijl, SIEKTPUIECKOE COMPOTUBIICHUE

BJIAJICHUE DKCIIEPUMEHTAJILHBIMM METOJIAMU MCCJIEAOBAHUS 3aBUCHUMOCTH CHIIBI
TOKAa Ha YyYacTKEe IEeNU OT OJJICKTPUUYECKOTrO HAMpPSKEHUS, 3ICKTPUUECKOTO
COMPOTUBJICHUSI MPOBOJIHMKA OT €ro JUIMHBI, IUIOMIAA MONEPEYHOTO CEUCHHS U
Marepuana

MMOHMMAHHUE CMbICIIa 3aKOHA COXPAHEHUS ANEKTPUUYECKOro 3apsiaa, 3akoHa Oma jist
y4acTka 1enu. 3akoHa Jxoynsa-JIenna

MMOHUMAaHKUE MPUHIMIIA JEUCTBUS DJICKTPOCKOMA, SJICKTPOMETPA, TaIbBAHUYECKOTO
aJIeMEHTa, akKKymyssiTopa, (¢GoHapuka, peocTaTa, KOHACHCATOpa,  JIaMIIbI
HaKaJIUBaHUs, C KOTOPHIMH YEJIOBEK CTaJKUBACTCS B IOBCEIHEBHON >XU3HU, U
croco0oB o0ecreyeHus: 0e30MaCHOCTH MPU UX MCIOJIb30BAHUH

BJIQJICHUE PA3JIMUHBIMU CIIOCOOAMU BBITIOTHEHUS PACUETOB JJISI HAXOMXKICHUS CHUJIbI
TOKa, HANpsKEHUS, COMPOTUBJICHUS MPU MNapaJIEILHOM M TIOCJIEI0BATEIHLHOM
COCJIMHEHUU TPOBOJHUKOB, YJEIBHOIO COMPOTUBICHHUS PabOThI M MOIIHOCTH
AJIEKTPUYECKOTO TOKA, KOJIMYECTBA TEIIOTHI, BHIICIISIEMOTO TPOBOJTHUKOM C TOKOM,
E€MKOCTH KOHJIEHCAaTOpa, padOThl 3JIEKTPHUUYECKOTO IO KOHJCHCATOpa, DHEPTUH
KOHJIEHCATOopa

YMEHHUE HCMOJIb30BaTh MOJYYCHHbIC 3HAHUS, YMECHHUS U HABBIKM B MOBCEIHEBHOM
YKU3HH, SIKOJIOTUH, OBITY, OXpaHe OKPY>KaIOIIEH Cpeibl, TEXHUKE O€30MacHOCTH.

DJIeKTPOMATHUTHBIE sIBJIEHUS (5 1)

OneiT Opcrena. MarautHoe nosne. MarHuTtHoe mojie npsAMoro Toka. MarHuTHoe mosie
KaTylIKH C TOKOM. IlocTosHHbIE MarHuThl. MAarHMTHOE TOJE€ MOCTOSHHBIX MArHUTOB.
MaruutHoe mosie 3emiH. B3aumopneiictBue MarHuToB. JIeHCTBHME MarHUTHOTO IIOJS Ha
MIPOBOJIHUK C TOKOM. DJICKTPUUECKUI JBUTATENb.

JlaGopaTopHbie padoThI M ONBITHI

HccnenoBaHue sBJICHUS MArHUTHOT'O B3aUMOICHCTBUS TEl.

HccnenoBaHue siBJICHUS HAMarHMYUBaHMS BEILIECTBA.

HccnenoBanne AeMCTBUA SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

N3ydeHne 1ercTBUS MAarHUTHOTO TIOJISI HA MPOBOJIHUK C TOKOM.

N3yueHue nencTBuUs SIEKTPOABUTATEIIS.

COopka 2JeKTpOMarHuTa U UCTIIBITAHUE €ro JISHCTBUS.

N3ydeHue 2JIeKTPUIECKOT0 IBUTATEIIsI IOCTOSTHHOTO TOKa (Ha MOJIEIH).

JdemoncTpanuu

OnbIT IpcTena.

MarauTHoOE moJje TOKa.

JlelicTBHE MarHUTHOTO MOJI HA TPOBOJHUK C TOKOM.

B3aumoelicTBUe NOCTOSHHBIX MAarHUTOB.

Y CTpONCTBO U JEUCTBUE KOMITACA.

Y CTpONCTBO 3IEKTPOABUATATEIIS.

IIpeaMeTHBIMH pe3yJbTATAMHU U3YUYEHUS TEMBI SIBJISTFOTCSL:



TTIOHUMAaHUE U CIIOCOOHOCTH OOBICHSITH (I)I/I?)I/I‘ICCKI/IC ABJICHHA: HAMAarHM4C€HHOCTbD
KCIC3a U CTallu, BBaHMOHeﬁCTBHe MarHuToOB, BBaHMOHeﬁCTBHe IIPpOBOJHUKA C
TOKOM ¥ MarHUTHOM CTPCJIKH, HeﬁCTBHe MAaravTHOIO IIOJIAI Ha IMMPOBOJHUK C TOKOM
BJIIAICHUC OSKCIICPUMCHTAJIBHBIMH  MCTOJaMHU  HUCCICAOBAHMA 3aBUCHUMOCTHU
MAardmMTHOI'O I[GﬁCTBPIH KaTyIIKH OT CUJIBI TOKa B LICIIN

YMCHHUC HCIIOJIb30BATH ITOJIYYCHHBIC 3HAHHA, YMCHHUS W HABBLIKH B HOBCGI[HGBHOﬁ
KHU3HH, OKOJIOTHH, 6I>ITy, OXpaHeC OKPY)KaI-OHICﬁ CpCabl, TCXHUKC 0e30I1acCHOCTH.

CsetoBbie siBjeHus (12 1)

HNcrounuku cBera. IlpsmonmHEnHOE pacnpocTpaHeHWe cBeTa. Buaumoe IBHKEHUE
ceetul. Ompadwcenue céema. 3aKOH OTpakeHHsI cBeTa. [Ilnockoe 3zeprano. llpenomienue
cBeTa. 3aKOH npenomieHus cBera. JInu3pl. oKycHOE paccTossHue TUH3bI. ONTHYECKas cujia
auH3bl. M300pakeHusi, naBaemble JIMH30M. a3 kak onrthyeckas cuctema. Ontuyeckue
PUOOPHI.

JlaGopaTopHbie padoThHI M ONBITHI

M3ydeHue sBICHUs pacpOCTPAHEHUs CBETA.

HccnenoBanye 3aBUCHMOCTH yIila OTPaKEHUS CBETA OT yIJla NaJcHUS.

N3ydeHne cBOMCTB U300pakeHUs B IUIOCKOM 3€pKaie.

N3mepenne poKycHOro pacCTOsIHUSL COOMpPArOIIEeH JTHUH3BL.

[Tosryuenue n300paxeHNU Py MOMOIIH JIUH3BI.

JdemoHcTpanumn

[IpsamonuHeHOE pacCIpOCTPAHEHUE CBETA.

[lony4yeHne TEHU U IOy TEHH.

OTtpaxeHue cBeTa.

[Ipenomnenue ceera.

Xon nyuei B coOuparoiieit JInH3e.

XoJ Jiy4er B paCCEUBAIOLIEH JIMH3E.

[Tony4yenune n300paxeHuit C MTOMOIIBIO JTMH3.

[TpuHIIMT IEMCTBUS TPOEKITMOHHOTO armapaTa u ¢oToarrapara.

Mopens rinasa.

IIpeaMeTHBIMH pPe3yJIbTATAMM U3YUYEHHUS TEMBI SIBIISIFOTCS:

MMOHUMAaHUE M CIIOCOOHOCTh OOBICHATH (DM3UUYCSCKHUE SIBICHUS: NMPSIMOJHMHEHHOE
pacmpocTpaHeHUsT CBeTa, O0Opa3oBaHWE TCHU U TIOJNYTCHHU, OTPaXCHUE U
MIPEIIOMJICHUE CBETA

YMEHHUE U3MEPATh POKYCHOE PACCTOSHUE COOMpAIOMIEH JTMH3bI, ONITHYECKYIO CHITY
JIMH3BI

BIIQJICHUE  DKCIICPUMCHTAJIBHBIMH  METOJAMH  HCCJICJIOBAaHUS  3aBHCHUMOCTH
M300paKeHUsI OT PACIIOJIOKEHHUS JIaMITbl Ha Pa3IMYHBIX PACCTOSHHSAX OT JIMH3HI,
yTila OTpaXXEHUs OT YIJIa MMaJICHUs CBETa Ha 3epKajio

MMOHUMAaHUE CMBICIIa OCHOBHBIX (DM3UYECKUX 3aKOHOB U YMCHHE MPUMEHATH WX Ha
MPAKTUKE: 3aKOH OTPAXCHUS M TIPEIIOMJICHHMS CBETa, 3aKOH MPSIMOJIMHEHHOTO
pacrpocTpaHeHUs CBETa

pa3nuuaTh (GOKyC JHMH3bI, MHUMBIA (OKyCc U (POKyCHOE pacCTOSHUE JIMH3HI,
ONTHYECKYI0 CHWJIy JIMH3BI H ONTHYECKYI0 OCh JIMH3BI, COOMPAOIIYI0 W
PacCEUBAOIIYIO JIMH3BI, H300paXKEHUs, JaBaeMble COOMPAONICH M PacCEHBAIOIIEH
JIMH30U



® YMEHHE HUCMOJb30BaTh MOJIYUYECHHbIE 3HAHUS, YMEHUS U HABBIKUM B IOBCEJHEBHOU
KU3HU, SKOJIOTUH, OBITY, OXpaHe OKpPYKaloIlel Cpe/bl, TEXHUKE 0€30MacHOCTH.

9 kJ1ace

(102 4, 3 94 B HEMIEIIO)

3akoHbI B3auMo/IelCcTBUS U ABHKeHHsI TeJ (49 u)

MarepuanbHas Touka. Cucrema oTcyera.

Ilepemenienne. CKOpOCTh NPSMOIMHENHOTO PABHOMEPHOTO JIBH)KCHMUS.

[IpssMOJIMHEIHOE PaBHOYCKOPEHHOE JBW)KEHUE: MIHOBEHHAas CKOPOCTb, YCKOPEHHE,
IIEpEMEIICHHUE.

['padukn 3aBUCUMOCTM KMHEMAaTUYECKMX BEJIUYMH OT BPEMEHU IIPH PaBHOMEPHOM U
PAaBHOYCKOPEHHOM JIBUYKEHUU.

OTHOCHUTENIBHOCTh MEXAHUYECKOr0 JBHKEHHS. [ €OLeHTpUYecKas U TeIuOLeHTpUYECKas
CHUCTEMBI MUDA.

NuepunanbHas cucrema orcuera. [lepBslid, BTOpON U TpeTHH 3aK0HBI Hbr0TOHA.

CBoOonnoe manenue. HeBecomocTh. 3akOH BCEMHUPHOro TATroTeHHs. [MICKyccTBEHHBIE
CITYTHUKH 3€MJIMN. |

NmMnynbce. 3aKOH COXpaHEHUs UMITyJIbca. PEaKTUBHOE IBH)KEHUE.

Dponmanvhusie 1abopamopHvle pabomol
1. UccnenoBanue paBHOYCKOPEHHOTO JBMXKEHUS 0€3 HaYalIbHOW CKOPOCTH.
2. 3mepenne yckopeHusi CBOOOTHOTO MaCHHUS.
3. U3mepenne KecTKOCTU MIPYKUHBI JIA0OPATOPHOTO TUHAMOMETDA.
4. V3yyeHue Cuiibl TPEHHS, BO3HMUKAIONIEH MPU CKOJILKEHUM JEPEBSIHHOTO Opycka IO
TOPU30HTAILHON MMOBEPXHOCTH.
IIpeaMeTHBIMHU pe3yJabTaTAMM U3YYCHHS TEMBI SBIISIOTCS:
® TIOHHMMaHHWE M CIOCOOHOCTh ONUCHIBATH M OOBACHATH @huzuUUecKue A61eHUA.
MOCTYIIAaTeILHOE IBMKCHHE (Ha3BaTh OTIMUUTEIBHBIA MMPU3HAK), CMEHA JTHS U HOYH
Ha 3emJjie, CBOOOJIHOE MaJIeHUE Tell. HEBECOMOCTh, JBHIKEHHE MO OKPYKHOCTH C
MMOCTOSTHHOM 10 MOAYJIKO CKOPOCTBIO;
® 3HAHHWE U CIOCOOHOCTH JIaBaTh OMNPEJCIICHUS /ONUCAHUS PUIUYECKUX NOHAMUIL:
OTHOCUTEIBHOCTh  JBWXKEHHUS  (MEPEUYHCIUTh, B  4EM  TIPOSIBISIETCS),
TCOLICHTPUYCCKAs M TEIUOICHTPUYECKAass CHUCTEMbI MHpA; [IepBas KOCMHUYECKas
CKOPOCTh], PEaKTUBHOE JBUXKEHUE, (pU3UUECKUX MoOelleli. MaTepualibHas TOYKa,
cUCTeMa OTCUETa, huzuuecKux eeuyun: epeMerieHie, CKOpocTb PaBHOMEPHOTO
NPAMOJIMHEHHOTO  JBIDKCHUS, MTHOBEHHAs CKOPOCTh M YCKOpPEHHE TIpH
PaBHOYCKOPEHHOM MPSMOJIMHCHHOM JBIKCHUH, CKOPOCTH u
[EHTPOCTPEMUTENIFHOE yCKOPEHUE TPH pPABHOMEPHOM JBIDKEHHWH Tela TIO0
OKPYXKHOCTH, HUMITYJIhC;
® TIOHHMaHUE CMBICIIa OCHOBHBIX (u3uveckux 3akonoe. nuHamuku HproTOHAa,
BCEMHPHOTO TSATOTEHUS, COXPAHEHUS WMITYJIbCA, COXPAHCHUS SHEPTHH), YMCHHE
MPUMEHSTh WX Ha MPAKTUKE U JJIS PEIICHHs YIeOHBIX 3a/1a4;
® yMEHHUE MPUBOAUTH MPUMEPHl TEXHUYECKUX YCTPOMCTB M JKUBBIX OPTraHU3MOB, B
OCHOBE MEPEMENICHHS] KOTOPBIX JIEKUT MPUHILUI PEAKTUBHOTO JBUKEHUS. SHAHME
U yMeHHE 00BSICHATH YCTPOWCTBO U ACHUCTBUE KOCMUYECKUX PAKET-HOCUTEIIEH;
® yMeHHE MCIO0JIb30BaTh IOJIyYCHHbIC 3HAHUS, YMEHUSI U HABBIKM B MOBCEIHEBHOMN
XKU3HU (OBIT, SKOJIOTHS, OXpaHa 310pPOBbs, TEXHUKA 0€30MacHOCTH U JIp.);



® yMEHHUE HU3MEpATb MTHOBEHHYIO CKOPOCTb U YCKOPEHHE MpPU PaBHOYCKOPEHHOM
MPSIMOJIMHEUHOM JIBUKEHUH, [IEHTPOCTPEMUTEIBHOE YCKOPEHUE NPU PAaBHOMEPHOM
JBH>KCHUU IO OKPY>KHOCTH.

Mexannueckoe Kosie0anne U BOJIHBL. 3ByK (12 1)

Konebarensnoe npmwkenue. Konebanus rpy3a Ha mnpyxkune. CBoOoaHbIe KojeOaHHUS.
KonebarenbHas cucrtema. MasTHuk. AMIUIMTYAa, TEPUOJ, YacToTa KOJEOAHMIA.
[[apmoHMYeckue KoneObaHus|.

[IpeBpamienre sHeprud NOpH KoJeOaTeNIbHOM JBWKEHUH. 3aTyXaromiue KosiaeOaHus.
Boinyxiennblie kosnebanus. Pesonanc.

Pacnipoctpanenue konebanuili B ynpyrux cpeaax. Ilomepeunbie U NpoOJ0JIbHBIE BOJIHBI.
Jnuna BonHbL. CBSA3b JJIMHBI BOJIHBI CO CKOPOCTBIO €€ PacHpOCTPaHEHHUS U MEPUOJIOM
(dactoToit).

3ByKOBbI€ BOJIHBI. CKOPOCTh 3ByKa. BbicoTa, TeMOp M TPOMKOCTh 3ByKa. DX0. 3ByKOBOM
pe3onanc. [MaTepdepennius 3Byka|

Dponmanvhsie 1abopamopHvie pabomol

5. UccnenoBanue 3aBUCUMOCTH MEPUOJIa U YACTOThI CBOOOIHBIX KOJICOAHUI MasiTHUKA OT
JUTUHBI €70 HUTH.

IIpeaMeTHBIMH pPe3yJIbTATAMM U3YUYEHHUS TEMBI SIBIISTFOTCS:

® [IOHUMaHUWE M CIIOCOOHOCTH OMHCHIBATH U OOBACHSATH puzUUecKUe A6NEeHUA.
KOJIeOaHHsT HUTSIHOTO (MaTeMaTU4YeCKOro) M MPY>KMHHOTO MAasiTHUKOB, PE30HAHC
(B T. 4. 3BYKOBOI ), MEXaHHMUECKHUE BOJIHBI, JITTAHA BOJIHBI, OTPAKEHHUE 3BYKA, IXO;

® 3HAHWE U CIOCOOHOCTH JlaBaTh ONpECICHUs huuueckux nOHAmMuUN. CBOOOIHBIC
KoJieOaHusi, KoJjiebaTenbHasi CHUCTEMa, MAasATHHUK, 3aTyxarolue KoJyieOaHwus,
BBIHYKJCHHbIE KOJIeOaHUsI, 3BYK U YCJIOBHUSI €r0 PaclpOCTpaHECHUS;, (pu3uuecKux
6eIuYUN. aMIUINTYJa, TIepuoj, YacToTa KojeOaHui, COOCTBEHHas dYacToTa
K0JIe0aTeIbHON CUCTEMBI, BBICOTA, [TeMOp]|, TPOMKOCTh 3BYKa, CKOPOCTh 3BYKA;
¢usuueckux mooeneil’. [rapMOHHYECKHE KoJIeOaHMs |, MATEMaTUUCCKUI MasITHUK;

® BJIAJICHUE AKCHEPUMEHTAIbHBIMA METOJIAMHU UCCIEAOBAHUS 3aBUCMMOCTU MEPHUO]Ia
KOJIeOaHMi rpy3a Ha HUTH OT JJIMHBI HUTH.

DiekTpoMaruuTHoe noJe (16 )

OnHOPOIHOE M HEOAHOPOJHOE MArHUTHOE TOJIE.

Hamnpagpnenue Toka 1 HanpaBJIeHUE JIMHUHN ero MarHuTHOTO 1oJis. [IpaBuio OypaBuuka.

OO6napy:xeHue MaruuTHoro nosis. [IpaBuiio neBoi pyku.

Nupykuus MarHuTHOTO 1ojsi. MarauTHeii oToK. OnbiTel Dapajies. DIeKTpoOMarHuTHas
nHaykuus. Hanpasnenne nHAyKIMoHHOTO TOKa. [IpaBuio JleHua. SlBnenne camOMHIyKIMH.

[lepemennsiii TOK. ['eHepaTtop mnepemeHHoro Toka. IIpeoOpazoBaHusi HHEpruu B
anekTporeHeparopax. Tpancopmatop. [lepenaya snekTprueckoit 3HEPTUU Ha PacCTOSIHUE.

DNEeKTPOMArHUTHOE TI0JIe. ODJIEKTPOMArHUTHbIE BOJHBL. CKOPOCTHh pacnpOCTpaHECHUS
AJIEKTPOMArHUTHBIX BOJIH. BiIvsHUE 37IEKTPOMArHUTHBIX W31y4Y€HUN HA )KUBBIE OPTaHU3MBL.

KoneGatenbubiit koHTyp. IlomyueHue saeKTpOMarHUTHBIX KoseOaHui. [IpuHIUIBI
PaguOCBA3U U TEIEBUICHHUS.

[Mutepdepenus cBera.] DnekTpoMarHuTHas mpupoja cserta. [IpenomiieHue cBera.
[Tokazatens mpenominenusi. Jucnepcust ceera. Lpeta ten. [CnekTporpad U CHEKTPOCKOI. |
Tunbl ontryeckux crnekTpoB. [CnekTpaibHbld aHanu3.| IlormonieHue u ucnyckanue cBera
aroMamu. [IporcxoxaeHue TMHeNdaTeIX CIEKTPOB.



IIpenMeTHBIMHU pe3yJIbTATAMHU U3YUCHUS TEMBI SBIISIOTCS:

® TIOHHMaHuW€ U  CHOCOOHOCTh  OMHUCHIBATH W OOBACHATH  pu3uuecKkue
AG1eHUA/NPOYeccyl. FNEKTPOMArHUTHAS UHIYKINS, CAMOMHIYKIIMS, TIPEIOMIIEHUE
CBETa, JUCHEpCUs CBETa, MOIJIOIEHHE U MCIyCKaHWE CBeTa aTOMaMy,
BO3HMKHOBEHHUE JIMHEWYATHIX CIIEKTPOB M3ITyUEHHS U TOTJIOIICHHUS;

® YyMEHHE JaBaTh ONpeeNeHHs / ONHCAHUE @QuU3UUEeCKUX NOHAMUIN. MArHUTHOE
noje, JUHUM MarHUTHOM MHAYKLWHU; OJHOPOJHOE M HEOJHOPOJHOE MarHUTHOE
10JIe, MarHUTHBIM TOTOK, MEPEMEHHBIN AIIEKTPUUYECKUI TOK, JIEKTPOMArHUTHOE
1oJie, 3JCKTPOMArHUTHBIE BOJHBI, 3JCKTPOMArHUTHBIE KOJeOaHUs, pPagHOCBA3b,
BUJUMBIA CBET; (PU3UYECKUX GeIUYUH. MATHUTHAS WHAYKLUSA, UHAYKTUBHOCTD,
NepUoj, 4YacToTa W aMIUIUTyJa SJICKTPOMAarHUTHBIX KoJieOaHUM, moKa3aTenu
NPEJIOMIICHUS CBETA;

e 3HaHWE (HOPMYITHPOBOK, TOHMMAHWE CMBICIAa W YMEHHE TPUMEHATH 3AKOH
npenomnenus céema u npasuno Jlenya, keanmogvix nocmynamoe bopa,

e 3HAaHWME HA3HAYEHWs, YCTPOWCTBA M MNpPUHIUNA JCUCTBUS MEXHUUECKUX
ycmpoiicme:.  3IeKTPOMEXaHMYECKU HMHIYKIMOHHBIM T€HepaTop NEepEeMEHHOro
TOKa, TpaHchopmaTop, KoJeOaTeNbHbIA KOHTYP; JI€TEKTOp, CIEKTPOCKOIL,
cnexktporpad;

® [IOHUMAaHUE CYTH MeMmo0a CNeKMpaibH020 AHAAU3A N €TO BO3MOKHOCTEH.

Crtpoenue atoma u atomHoro siapa (11 4)

PannoakTuBHOCTh Kak CBHJIETETBLCTBO CIIOXKHOTO CTpOeHHUs aToMmMoB. Aunbda-, Oera- u
raMMa-u3JIy4yeHusl.

Omnsitel Pezepdopaa. SAnepuas Mmozaens aroma.

PangnoakTuBHBIE TpeBpallleHHs] aTOMHBIX sigep. CoXpaHEHHE 3apsJoBOTO U MacCOBOIO
yucen

DKCIEpUMEHTAIbHBIE METO/IBI UCCIEAOBAHUS YACTHII.

[IpoTOHHO-HEUTPOHHAST MoneNnb sapa. DU3NUeCKUid CMBICH 3apsSA0BOTO M MacCOBOTO
yucen. M3oronel. [IpaBuna cMmemenus s anbda- u 6eta-pacnaaa

DHeprust CBsA3M YacTull B sape. JleneHue saep ypana.

[lennas peakuus. SAnepHas ’HEpreTuka. IKOJIOTHUECKUE MPOOJIEMbI PabOThl aTOMHBIX
AJIEKTPOCTAHLIMM.

Hosumerpusi. Ilepumon mnomypacnana. 3akoH paJuOAKTUBHOIO pacnajga. BiusHue
PaANOaKTUBHBIX U3TyUYCHHI Ha )KUBBIE OPTaHU3MBI.

Tepmosinepnas peakiusi. Ucrounuku sHeprun CoyHIla U 3BE3/I.

Dpoumanvrsie 1a60pamopHvie pabomol

6. 3yuenune TpeKoB 3apsKEHHBIX YACTHI] IO TOTOBBIM (hoTOTpadusiM.

IIpeaMeTHBIMH Pe3yJIbTATAMM U3YUYCHHUS TEMBI SIBIISIFOTCS:

MOHMMAaHUE M CIOCOOHOCTh OINKMCBHIBAaTh W OOBSICHATH (huszuueckue A61eHUA.
PaAMOaKTUBHOE U3ITyY€HUE, PAAMOAKTUBHOCTb,

3HAHUE W CIOCOOHOCTh JaBaTh ONPENEICHUS/ONUCAHUS (U3UYECKUX NOHAMUIL:
PaAMOAKTUBHOCTh, aibda-, O0eTa- W ramMma-yacTHIlbl, @uauueckux moodenei. MOJIEIU
cTpoeHus aToMmoB, npeanoxxkennbie [. JI. Tomconom u 3. Pezepdhopnom; ymeHre npuBOAUTD
npuUMepbl U OOBACHATH YCTPONCTBO W MPUHLMUI JACUCTBUS TEXHHMYECKHUX YCTPOICTB H
YCTaHOBOK,



MCI0JIb30BaHUe MTOTY4YECHHbBIX 3HAHUM, YMEHUI 1 HABBIKOB B IIOBCETHEBHOM JKNU3HHU (OBIT,
9KOJIOTHSI, OXPaHa 3/J0POBbs, TEXHUKA 0€30MaCHOCTHU U Ip.);
yMeHHE U3MEePSITh:

Ha3HAYCHUS U IIOHUMAHUE CYTH IKCHEPUMEHMAIbHBIX MEMO0008 UCC1e008aHUS
yacmuuy,

3HAHME W OIMCAaHHWE YCTPOMCTBA U YMEHHE OOBSICHUTH MPUHIUI JEUCTBUS
mexHuyeckux ycmpoicme u ycmanoeok. cdyéruunka I'eiirepa, Kamepsbl
BuiibcoHa, my3bIPpbKOBO KaMepPbl, sIIEPHOI0 peaKkTropa.

Ctpoenune u 3BoJonust Beenennoii (5 1)

CocraB, cTpoeHue u npoucxoxjaeHne CoaTHEUHONW CUCTEMBI.

[1nanets! u Manbie Tena COTHEYHON CUCTEMBI.

Crpoenue, n3nyyenne u 3Bosronust CoJHIA U 3BE3.

Crpoenue u 3Bosonns BeeneHHo.

YacTHBIMH NPeAMETHBIMU Pe3YJbTATAMHU U3YUCHUS TEMbI SIBIISIIOTCS:

NPEICTABICHUE O COCTABE, CTPOCHUH, MPOUCXOXKACHUM U Bo3pacte COJHEUHOM
CUCTEMBI;

YMEHHE NPUMEHATh (U3MUECKHE 3aKOHbI ISl OOBSCHEHHS MABMXKEHUS IUIAaHET
CoIHEYHOM CUCTEMBI,

3HAaTh, YTO CYIIECTBEHHBIMHU MapaMeTpamH, OTJIWYAIOIIMMU 3BE3/bl OT IUIAHET,
ABJIAIOTCS MX MacChl M MCTOYHUKHU SHEPIrUH (TEpMOSIAEPHBIE PEAKIMU B HEApax
3BE3/ U PaIMOAKTUBHBIC B HEJPAX IJIAHET);

CpaBHMUBaTh (PU3MYECKUE U OPOUTANIBLHBIE MapaMETpbl IUIAHET 3€MHOM TpyHImbl C
COOTBETCTBYIOILIMMU MapaMeTpaMu IJIaHET-TUTaHTOB W HAXOJIUTh B HUX O0Ilee U
pa3IM4HOE;

00BsACHATH cyTh 3 dekTta X. Jomnepa; popmynupoBaTh U OOBACHATH CYTh 3aKOHA
0. Xabbua, 3HaTh, YTO ITOT 3aKOH SBWJICS SKCIIEPUMEHTAIBLHBIM MMOATBEPKICHUEM
MOJENN HECTalHMOHAapHOM Beenennoi, oTkpsiTon A. A. @puaMaHoM.

Pe3epBHoe Bpemst — 1 4.

OO0muMHu npeAMEeTHBIMHU Pe3yJIbTaTaAMM U3YyUYEHHs Kypca SBIISIFOTCS:

YMEHHE M0JIb30BaThCSl METOAAMH HAYYHOI'0 MCCJICAOBAHUSA SBICHUI MPUPOJBIL:
NPOBOJIUTH  HAOJIONECHMS, IUIAHUPOBATH W BBINOJHATH  DKCIIEPUMEHTHI,
0o0pabaTbiBaTh M3MEPEHUI, MPEICTABIATH PE3yJbTaThl U3MEPEHUN C MOMOIIBIO
Tabaul, rpadukoB U GopMys, oOHAPYKUBATh 3aBUCUMOCTH MEXTY (HU3UYECKUMHU
BEJIMYMHAMU, OOBSACHATH PE3yNbTaTbl W JENaTh BBIBOJBI, OLIEHUBATh TPAHUIIBI
IIOIPEITHOCTEN PE3yJIbTaTOB U3MEPEHHU;

pa3BUTHE TEOPETUYECKOIO MBIIUICHUS Ha OCHOBE (OPMUPOBAHMS yMEHUUN
yCTaHaBIMBATh (aKThl, pa3iMyaTh TPUYUHBI W CJICACTBHUS, HCIOJB30BATh
dbu3nYecKue MOJIENH, BBIJIBUTAaTh THIOTE3bI, OTHICKHMBATH W (OPMYIHPOBATH
JTI0Ka3aTeJIbCTBA BBIIBUHYTBHIX THIIOTES.

TemaTnueckoe MIIAHKPOBAHME
7 kaacce

Paznen ‘ KoandecTBo yacos




n/n Bcero KouTpoabhble | JladopaTopHbie
padoThI padoThI
1 BBenenue 4 1
2 | [lepBoHauanbHbBIE CBEICHUS O CTPOCHUU 6 1
BEIIIECTBA
3 | B3auMopeiicTBus TEII 21 2 4
4 | JlaBeHue TBEPABIX TeJ, )KUJIKOCTEH U Tra30B 22 1 2
5 | PaboTta u MOIITHOCTh. DHEPrus 15 1 2
Hroro 68 4 10
8 kiace
Ne KoJsnuyecTBo 4acoB
/o Pasznen Bcero Konrpoabusbie | JlaGopaTopHbie
padoThl padoTsl
1 | TennoBble sBICHUSA 23
2 | DnexTpuyecKue sBICHUS 28
3 | DIEKTPOMAarHUTHBIC SIBJICHUS 5
4 | CBeTOBBIC SIBIICHHS 12
Hroro 68
9 kJjacce
No KoauuecTBO 4acoB
/o Paznen Bcero Kounrpoabusie | JlagopaTopHbie
padoThl padoTsl
1 | 3akoHBI B3aUMOACHUCTBUSA U IBUKEHUS TEN 49 2 4
2 | Mexannueckoe KoJiebaHne U BOJIHBI. 3BYK 15 1 1
3 | DIEKTPOMAarHUTHOE MOJIe 16 1
4 | CTpoeHue aToMa U aTOMHOTO sijipa 16 1 1
5 | Crpoenue u 3Bosorus Beenennoit 5
6 | Pesepn 1
Hroro 102 5 6




Ilnanupyemblie pe3yibTAThl H3Y4YeHUs MpPeaMeTa
MexaHnnyeckue siBJeHUS
BrinmyckHuK HayuuTCs:
. pacro3HaBaTh MEXaHUYECKUE SIBIICHHUS U OOBSICHATH HA OCHOBE MMEIOIIMXCS 3HAHUM
OCHOBHBIE CBOMCTBAa WJIM YCJIOBUA TMPOTEKAHUS JTUX SBICHUW: PAaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBMKEHUE, CBOOOJHOE TMAJCHHWE TEJI, HEBECOMOCTD,
PaBHOMEPHOE [BWXXEHHE IO OKPYKHOCTH, HWHEPLHWs, B3aUMOJCHCTBHE TeEJ, Iepeaaya
JABJICHUST TBEPJBIMU TEJIaMH, KUIKOCTSAMH W ra3aMu, aTMoc(epHOe IaBJICHHE, TUIaBaHUE
TeJI, paBHOBECHE TBEPABIX TEJ, KojeOaTeIbHOE IBUKEHNE, PE30HAHC, BOJIHOBOE JIBH)KCHHUE
. ONKCHIBATh M3YUYCHHBIE CBOMCTBA TE€JI W MEXAHMYECKHE SBJICHMS, MCIOIb3Ys
dbu3nYecKkre BEIUYUHBI: MyTh, CKOPOCTh, YCKOpPEHHE, Macca Teja, IUIOTHOCTh BEIIECTBA,
CUJIa, JABJICHUE, UMITYJIbC, KHHETUYECKasi SHEPIus, ITOTCHIIMAIbHAS YHEPIrUs, MEXaHUYeCKas
pabota, MexaHudeckas momHocTh, KIIJ[ mpocToro mexanusma, cuia TpEeHHS, aMIUIUTY/a,
MepruoJ M YacToTa KojeOaHWM, JJIMHA BOJIHBI W CKOPOCTh €€ pachpOoCTpaHCHHUs; IpHU
ONMUCAaHUM TIPABUJIBHO TPAKTOBaTh (PU3MUECKUNA CMBICT MCIOJB3YEMBIX BEIWYUH, HUX
0003HAYEHUS W C€AWHUIBI H3MEPEHUs, HaXOAUTh (QOPMYJIbI, CBS3BIBAIOIINE JAHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMHU BEJIMUYNHAMU;

. AHAJIM3UPOBATh CBOMCTBA TEJI, MEXAHUYECKUE SABJICHUS W IPOLECCHI, HCIOIb3YS
dbu3nyeckre 3aKOHbl W MPUHIUIIBI: 3aKOH COXPAHEHUS HHEPruH, 3aKOH BCEMUPHOTO
TAroTeHus, paBHojaeiicTByromas cumna, |, II u III 3akonsr HproTOHA, 3aKOH COXpaHEHUS

HMIIYJIbCAa, 3aKOH FYKa, 3aKOH HaCKEUI}I, 3aKOH ApXI/IMeIIa; IIpHU 5TOM pPa3JIn4aTb CIOBCCHYIO
(bOpMYJII/IpOBKy 3dKOHAa U €ro MaTCMaTH4YCCKOC BBIPAKCHHUC,

. paznuyaTh OCHOBHBIC TPU3HAKUA HM3YUYCHHBIX (DU3MYECKUX TOHSATUN: MaTepuaabHas
TOYKa, MHEpLUHUAJIbHASL CUCTEMA OTCUETA;
. pemaTh 3a7a4u, UCTOIb3ysl (PU3nyYecKrue 3aKOHBI (3aKOH COXPaHEHUsSI DPHEPTUH, 3aKOH

BCEMHPHOTO TATOTEHUSs, npuHIMn cynepno3unuu cui, |, I u 1 3akonsr HeroToHa, 3akoH
coXpaHeHUsi uMNyibca, 3akoH ['yka, 3akoH I[lackams, 3axkoH Apxumena) u GoOpMyIbl
CBA3BIBAIOIME (PU3NYECKHE BETUYUHBI (IIyTh, CKOPOCTh, YCKOPEHHUE, Macca TeJla, MIOTHOCTh
BEILIECTBA, CWJIA, JIABJIICHUE, WMMITYJbC, KMHETHUYECKAs DHEPTHs, MOTEHUHAIbHAS JHEPIus,
MexaHudeckas pabota, Mexanndyeckas MomHocTb, KII/] mpocTtoro Mexanusma, cuiia TpeHUS
CKOJIBKEHUS, aMIUIUTYJa, MEepPUOJl U 4YacToTa KOJeOaHWM, NJIMHA BOJHBI M CKOPOCTH €€
pacnpocTpaHEHus1): Ha OCHOBE aHallM3a YCJIOBUS 33/1a4d BBIJIEIATh (PU3NUYECKUE BEIMUMHBI U
bopmybl, HeOOXOAUMBIE JUIsl €€ pelIeHUs], U POBOJAUTH PACUETHI.

Buinycknuk nonyuum 603M0%CHOCMb HAYYUMbCA:
o UCNONIb306aMb 3HAHUA O MEXAHUYECKUX SAGNeHUSX 6 HNOBCEOHEBHOU MHCUZHU OJiA
obecneuenusi b6ezonacHocmu  npu  obpaweHuu ¢ npubopamu U MeXHU4ecKUMu
yempoticmeamu, 0711 COXPAHEHUsl 300P08bsl U COONI0OEHUS HOPM IKOJI02UUECKO20 NOBEOEHUs.
OKpydfcaroweli cpeoe;
o npuBOOUMsb  NpuMepsbl NPAKMUYECKO20 UCNONb308AHUS  (PUIUYECKUX 3HAHUL O
MeXaHu4ecKux s6NeHusix U @QU3UYecKUx 3aKOHAX, UCHONb308AHUS B0300HOBIAEMbIX
UCMOYHUKO8  JHepauu;  JIO2UYEeCKUX  NOCNe0CmBUll  UCCIe008aHUsI  KOCMUYECKO20
npoCmpancmea,
o Paziuuams 2panuybl NPUMEHUMOCMU QUIUYECKUX 3AKOHO8, NOHUMAamMb 8ceoouuil
xapaxkmep QyHOAMEeHMANbHbIX 3AKOHO8 KOH COXPAHEeHUs MeXAHUYecKOU dHepeuu, 3aKOH
COXpAHEHUsl UMNYIbCA, 3AKOH 8CEMUPHO20 MALOMEHUS) U 02PAHUYEHHEl N0 UCNONb308AHUS
yacmuuLX 3aKoH08 (3axon I'yka, 3axon Apxumeoa u op.);



. npuémam noucka u @QopMyIuposKu O00KA3AMenbCmeE GblOGUHYMbIX 2Unomes u
meopemuyecKux 66160008 HA OCHOBE IMNUPUYECKU YCAHOBIIEHHBIX PaKmos,
o HAxXo0ums a0eK8amuyro NpeonoNCeHHol 3adaye Gu3uuecKyro Mooelb, pa3peuanms
npobnemy Ha  OCHOBe  UMEWUXCA 3HAHUL N0  MeXaHuke C  UCHONb308AHUEM
Mamemamuyecko20 annapama, OYyeHU8amb peaibHOCMb NOJIYYEHHO20 3HAYeHUs Pu3uuecKou
BENUYUHDL.

TennoBble ABJIeHUSA
BbIlTyCKHUK HAYy4YUTCS:
J pacno3HaBaTh TEIUIOBBIC SIBIIEHUS M OOBSACHATH HAa OCHOBE HUMEIOIIMXCS 3HAHUUN
OCHOBHBIC CBOWMCTBA WJIM YCJOBHUS TPOTCKAHUS JTHUX SBJICHHWNA: Au(y3us, W3MEHECHUE
o0béMa Ten mpu HArpeBaHUM (OXJIAKICHWH), OOJIbIIAs CKUMAEMOCTh Ta30B, Majas
CKUMAEMOCTh KHUAKOCTEH U TBEPIBIX TEJ; TEIUIOBOE PaBHOBECHE, HUCIIApEHNE, KOHICHCAITNS,
IUIaBJICHUE, KPHUCTALIM3ANMs, KHUIIEHWEe, BJIAKHOCTh BO3AyXa, pa3IMYHBIC CIOCOOBI
TeIIonepeauH;
. OMKCHIBATh M3YYEHHBIC CBOMCTBA TEJ U TEIJIOBBIC SIBIICHUN, MUCTHOB3Ysl (HU3HUUECKUE
BEJIMYMHBI: KOJMYECTBO TEIUIOTHI, BHYTPEHHSII DJHEPrus, TeMIeparypa, ylelbHas
TEIJIOEMKOCTh BEIIECTBA, YJEibHAas TEIUIOTa IUIABJICHUS U MapooOpa3oBaHMs, yleTbHas
TEIJIOTa CTOPAHMS TOTUTHBA, KOA((HUIIMESHT TOJIE3HOTO ACHCTBUHU TEILIOBOTO JIBUTATEINS; IPH
OTIMCAaHUM TIPABWJIBHO TPAKTOBATh (PU3WYECKUA CMBICT HCIOJB3yeMbIX BEIUYHH, HX
0003HAUCHUS W EIUHUIIBI HW3MEPCHUs, HAXOAUTh (POPMYIBI, CBS3BIBAIONINE JTAHHYIO
(U3UYECKYIO BETMYHUHY C IPYTUMH BEIIMUYNHAMU;
. aHAJM3WPOBATh CBOWCTBA TEJ, TEIJIOBBIC SIBICHHS W IPOIECCHI, HMCIIOIB3YS 3aKOH
COXpaHEHUs SHEPTHH; PA3IN4aTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA M €r0 MaTEeMaTHUECKOE
BBIPAKEHUE;
. pasznu4aTh OCHOBHBIE MPU3HAKU MOJIEJICH CTPOCHHS Ta30M KUJKOCTEH U TBEPABIX TET;
. pemaThk 3aJadd, HMCTOJB3YysS 3aKOH COXPAaHCHHS HSHEPTUHM B TEIUIOBBIX TpOIEccax,
dbopMyIIBl, CBS3BIBAIOIIKME (U3MYECKUE BEIWYUHBI (KOJIMYECTBO TEIUIOTHI, BHYTPCHHSS
SHEPTHs, TEMIIEPATYPa, yAeTbHas TETUIOEMKOCTD BEIIECTBA, yACIbHAS TEIUIOTA IUIABJICHUS U
napooOpa3oBaHUs, YAeNbHAs TEIUIOTa CrOpaHUs TOIUIMBA, KOA(MQPHUIIMEHT TOJIE3HOTO
JEUCTBUS TEIUIOBOTO JBUTATENs): HAa OCHOBE aHalu3a YCJIOBHUS 3a/lauyd  BBIJCISTH
busnueckue BeIMIUHbI U HOpMYIIbl, HEOOXOAUMBIE /TSl €€ PEIICHUS, U IPOBOIUTH PACUETHI.
Buvinycknux nonyyum 603mMoi#cHOCIb HAYYUUMBCA
o UCNOIb306aAMb 3HAHUS O MENIOBbIX SGNEHUAX 8 NOBCEOHEBHOU HCUZHU Ol 0OecneyeHus.
beszonacHocmu npu obpawjeHuu ¢ npubopamu U MeXHUYEeCKUMU YCMPOUCMBAMU, O
COXpaHeHUsi 300p06bs U COONIOOCHUsI HOPM IKOJIOSUYECKO20 NOBE0eHUs & OKpyicaioujell
cpede;  NpuBoOUMb  NpuMepvl  IKOAO2UHECKUX Nocredcmseuti  pabomsl  Osucamerel
séHympenHnezo ceopanus (/{BC), mennoswix u 2u0posnekmpocmanyu;

L anSOaMMb npumepsl  NPAKMUYECKO2O0 UCNOIb306AHUA quS’MlJQCKMX 3HAHUU O
menJjoeblx A6JIeHUAX,
L4 pasaudams cparuybl NPUMEeHUMOCHU d)uSulleCKMX 3dKOHOB8, NOHUMAMb 608061/{41/!12

xapakmep @yHoamenmanohblX @QUI3UYECKUX 3AKOHO8 (3aKOH COXPAHEHUs JHepauu 8
MeNI0BbIX NPOYECcax) u 02PaHUYeHHOCHb UCNOIb308AHUS YACHHBIX 3AKOHO8;

J npuémam noucka u @GOpMyIuUposKu 00KA3AmMenrbCme BblOBUHYMbIX 2unomes U
MeopemuyecKux 66160008 HA OCHOBE IMNUPUYECKU YCTNAHOBIIEHHbIX (PaKmos;
o Haxoo0ums ao0eK8amHyto NpeosloNCEeHHOU 3a0ade Qu3U4ecKyio Mooeib, pa3peuiams

I’lp06Jl€My HA OCHo6€ UMernuuxcsl 3HAHUU O MEeNJOBbIX SGIEeHUSAX C UCNOTb308AHUEM



MamemMamuyeckoeo annapama U OYeHUusamv PearbHOCMb  NOAYYeHHO20  3HAYeHUs
Quzuueckoi geruyUHbL.

DJleKTpHYeCKHe U MATHUTHBIE SIBJICHUS
BrinyckHHMK Hay4dnuTCA:
J pacno3HaBaTh ANEKTPOMATHUTHBIE SIBJICHHS U OOBSCHATh OCHOBE MMEIOIIMXCS 3HAHUN
OCHOBHBIE CBOMCTBA WJIM YCJIOBUS THPOTEKAHUS OSTUX SBICHUNA: DJIEKTpU3aLUs Ted,
B3aMMOJICMCTBHE $I/10B, HarpeBaHUE IMPOBOJHUKA C TOKOM, B3aUMOJECHCTBUE MAarHuTOB,
JJIEKTPOMAarHuTHas MHAYKLUSA, JCHCTBHE MAarHUTHOIO TMIOJsI HAa NPOBOJHUK C TOKOM,
OPSIMOJIMHEMHOE PacHpOCTPaHEHUE CBETA, OTPAKEHUE M IPEJIOMIICHUE CBETA, JUCIEPCHs
CBETA;
J ONUCHIBATh M3y4YEHHBIE CBOICTBA T€I M AJIEKTPOMArHUTHBIE SIBJICHUS, MWCIOJIb3YS
duznyecKkue BEIMYUHBL AJIEKTPUUYECKUI 3apsjl, CUjia TOKa, DJIEKTPUYECKOE HampsKEHUE,
DJIEKTPUYECKOE CONPOTHUBIICHUE, YAEIBHOE CONPOTHBIEHUE BEIIECTBA, padoTa TOKa,
MOIIIHOCTh TOKa, (POKYCHOE pacCTOSHHME M ONTHYeCKas Cuia JIMH3bL, NPU OINKCAHUU
NpPaBUIBHO TPAKTOBaTh (PU3UUECKUU CMBICI MOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHHUS U
€MHUIIBI U3MEPEHUS; YKa3bIBaTh (POPMYIIbI, CBSI3bIBAIOLINE TAHHYIO (PM3HYECKYIO BEIUUUHY
C ApYTMMH BEIMNYNHAMY;
o aHAJIM3UPOBATh CBOMCTBA TEJI, 3JIEKTPOMATHUTHBIE SIBJICHHSI IPOLIECCHI, MCIOJIB3YsI
(¢u3nyecCKre 3aKOHBI: 3aKOH COXPAHEHUS AJIEKTPUYECKOro 3apsijia, 3akoH Oma A ydacTka
uenu, 3akoH JDxoynsa-JIeHma, 3aKOH IPSAMOJIMHEMHOIO pPACHpPOCTPAaHEHUS CBETA, 3aKOH
OTpa)XE€HUsI CBETa, 3aKOH NPEJIOMJIEHUS CBETa; MpPU HTOM paszuyaTh CIOBECHYIO
(GOpMYIMPOBKY 3aKOHA U €r0 MaTEMaTUYECKOE BbIPAKEHUE;
o pemaTth 3aJa4yM, UCHOJb3ys (pu3nyeckue 3akoHbI (3akoH OMa ydacTKa LIEeNH, 3aKOH
JIxoyns - Jlenna, 3aKk0H IPSAMOJIMHEWHOTO PACIIPOCTPAHEHHUSI CBETA, 3aKOH OTPAXKEHUS CBETA,
3aKOH NPEJIOMJICHUS CBETa) U (GOpMYJIbl, CBSA3bIBAOLINE (PU3NUECKHUE BEIMUMHBI (CHJia TOKA,
IIEKTPUYECKOE HANPSHKEHHUE, IEKTPUUYECKOE CONPOTHBIIEHHUE, YJIEIBHOE CONPOTHUBIICHHE
BElIEeCTBa, paboTa TOKa, MOIIHOCTh TOKA, (POKYCHOE PACCTOSIHUE U ONTUYECKas Cuja JIMH3bI,
dopMynbl  pacuéra  IJEKTPUUYECKOTO CONPOTHBJICHHUS NPU  IOCIEAOBATEIbHOM U
NapaJyIeIbHOM COEAMHEHUH MPOBOAHMKOM Ha OCHOBE aHAIM3a YCIOBHUS 3a/1a4d BBIIEISATH
¢uznyeckue BeIMUuHbI U (OpMYJIbl, HEOOXOUMBIE JUIsl €€ PEeLICHUs, U TPOBOAUTH PacUEThI.
Buinycknux noayuum 603Mo#CHOCHb HAYYUMbCA:
J UCNONIL3068aMb 3HAHUS 00 INEeKMPOMASHUMHBIX AGNEHUSAX 8 NOGCEOHESHOU JHCUHU O/A
obecneuenus bezonacHocmu npu 0opaweHuu ¢ nPUOOPaMU U MEXHUYeCKUMU YCMpPOoUCmeamu
07151 COXpaHeHus 300p06bsl U COONIO0CHUS HOPM IKOJI02UYECKO20 NOGEOEHUSl 8 OKPYIHCAIOU)el
cpeoe;

o npUBOOUMb NpuMepbl NPAKMUYECKO20 UCNONb308AHUS (DU3UUECKUX 3HAHUL 00
NEKMPOMACHUMHBIX A8TIeHUSIX,
o pasiuyames  2paHuybl NPUMEHUMOCIU DUUYECKUX 3aKOHO8, NOHUMAMb 6CeoOwuil

xapaxkmep @GYHOAMEHMANbHLIX 3AKOHO8 (3AKOH COXPAHEHUSl 2NIeKMPUYecKo20 3apsaoa) u
02PAHUYEHHOCMb UCHONb308AHUSL YACMHBIX 3aKOH08 (3akoH OM u 011 y4acmKka yenu, 3aKOoH
Iicoyns - Jlenya u op.);

J npuémam — nocmpoenus — Qusuveckux — mooenell, HOUCKA U POpMYIUPOSKU
00KA3amebCme 8blOGUHYMbBIX 2UNOME3 U Meopemuieckux 6bl860008 Ha OCHOBE IMNUPUYECKU
ycmanognenue ¢hakmos;

o HAxXo0ums a0eK8amuyr0 NpeoNoNCeHHol 3adaye Qu3UUecKyro Mooelb, pa3peuiams
npobnieMy Ha OCHO8e UMEWWUXCA 3HAHUU 00 21eKMPOMACHUMHBIX — SAGIEHUAX C



UCNONIL30BAHUEM MAMEMAMUYECKO20 annapama u OYeHUueamsv pearbHOCmb NOJAYYEHHO20
3HAYeHUs! Pu3UUECKOU BETUUUHDL.

KBanTOBBIC AIBJICHUA
BrinmyckHUK HayduTCS:
J pacrmo3HaBaTh KBAHTOBBIC SIBICHUS U OOBICHATH HAa OCHOBE HUMEIOUIMXCS 3HAHUMN
OCHOBHBIC CBOMCTBA WM YCIOBUA IIPOTEKAHWS OTHUX SBICHUW: €CTECTBEHHAas U
VCKYCCTBEHHAs PAJIMOAKTUBHOCTh, BOSHUKHOBEHUE JIMHENYATOIO CIIEKTPA U31y4YCHUS;
o ONUCHIBATh H3YYECHHBIC KBAHTOBBIE SBJICHUS, HUCHOJb3Ys (PU3MUECKHE BEIUYUHBL
CKOpPOCTb DJIEKTPOMAarHUTHBIX BOJIH, JUJIMHA BOJIHBI M 4acCTOTa CBETA, IIEPUOJ IOJIypaclaia;
IpU OMHCAHWU MPABUIBHO TPAKTOBATH (PU3UYECKUN CMBICT HCHOJIB3YEMBIX BEIWYHH, UX
0003HAUECHUS U EOUHUIBI H3MEPEHHs; YKa3bIBaTh (OPMYJIBI, CBS3BIBAIOIIUE JAHHYIO
GU3NYECKYI0 BEIWYUHY C JPYTMMH BEJIMYMHAMH, BBIYHCIATH 3HAUYCHUE (PUIUUECKOU
BEJINYVHBIL;
o aHAJIU3UPOBATh KBAHTOBBIE SIBJICHUS, UCHOJIBb3Yd (PU3NYECKHE 3aKOHBI U MOCTYJIATHhI:
3aKOH COXPAHEHMs DHEPIUH, 3aKOH COXPAHEHMS DIIEKTPUUECKOIO 3aps/ia, 3aKOH COXpPaHEHUs
MacCOBOI'0 YKCJIA, 3aKOHOMEPHOCTHU U3JIyYEHHUs U MOIJIOIIEHNUS CUTM aTOMOM;

o pas3vyaTh OCHOBHBIE NPU3HAKU IUIAHETAPHOM MOJEIM aToOMa, HYKIOHHOM MOJCIH
aTOMHOTO S11pa;
o IIPUBOJUTH IPUMEPBI MPOSBICHHUS B INPUPOAE MU IPAKTUUYECKOTO HCIIOIb30BAHUS

PaJIMOAKTUBHOCTH, SAACPHBIX U TEPMOSICPHBIX PEAKIIUN, JIMHEHYIATHIX CIIEKTPOB.

Buinyckuux nonyuum 603mMox#CcHOCMb HAYUUMbCSL:

. UCNOIL3068AMb NOLYYEHHbLE 3HAHUSL 8 NOBCEOHEBHOU HCUZHU, 0Opaujenuu ¢ npubopamu
(CYUEMYUK UOHUBUPYIOWUX Hacmuy, Oo3umemp), OJis1 COXPAHEHUs. 300P08bsl U COOI00eHUs
HOPM 9KON02UHECKO20 NOBEOCHUsL 8 OKPYICatouell cpeoe;

o COOMHOCUMb IHEPSUIO CEA3U AMOMHBIX A0ep ¢ 0ePeKmom Maccyl;

o npuUBOOUMsb NpUMepPbl GIUAHUSL PAOUOAKIMUBHBIX USLYYEHUN HA HCUBbLE OPSAHUIMDBL,
HOHUMAMb NPUHYUN OeliCMBUsT 003UMempa,

o HOHUMAmMb IKOJI02U4ecKue npoodaeMvl, GO3HUKAIOWUE NPU UCNONb30BAHUU AMOMHbBIX

INEKMPOCMAHYULL, U NYMU peuleHuss >mux npoorem, nepcneKmuebl UCHOIb308AHUS
VIPABIAEMO20 MEPMOMOLOEPHO20 CUHMES.

JIeMeHTbI ACTPOHOMNH
BBITTyCKHUK HAYYUTCS:
o pasznuyaTh OCHOBHBIC NMPU3HAKKA CYTOYHOTO BpalleHUs 3BE3M HeOa, MBMKeHUs JIyHBI,
CouHIIa U IIJIaHET OTHOCUTEIIHHO 3BE3I;
o MOHUMATh Pa3INYUsS MEXAY TEIHOIEHTPUUYCCKOM W TCOIECHTPUUYCCKON CHCTeMaMH
MHpa.
Buinyckrux nonyyum 603mMoicHOCMb HAYYUMBCA!
o VKazvleams oOwjue ceouUcmea u OMaudus Nianem 3eMHoU epynnsl U NIAHem-2UeaHmos,
manvix men ConHeuHou cucmemvl U OOALWUX NAAHEN, NOIb308AMbCSA KAPMOU 36E30H020
Heba npu HAOII0OeHUAX 36E30H020 Heba,

o pasiuyams OCHOBHblE XAPAKMEPUCMUKU 36€30 (pasmep, macca, memnepamypa),
COOMHOCUMb YBem 36300l C €€ MmeMnepamypou,
o pasauyams 2unome3swvl 0 npoucxodxcoenuu CoaHeuHoU cucmembi.

Kpurepuu u HOpMBI OLIEHKH 3HAHUI, YMEHHH M HABBIKOB y4YallMXCSH.



OueHka yCTHBIX OTBETOB YUAaIMXCS.

Ounenka 5 craBuTCA B TOM Ciy4yae, €CJIM YyYallMHCA MOKa3bIBAET BEPHOE IMOHUMAaHUE
(bu3MYeCcKON CYITHOCTA pacCCMaTPUBAEMBIX SIBJICHUM U 3aKOHOMEPHOCTEH, 3aKOHOB U TEOPUH,
JTAET TOYHOE OINPEJEICHUE U UCTOJKOBAHHE OCHOBHBIX MOHATUN U 3aKOHOB, TEOPUH, a TAKKE
NPaBWJIBHOE OIpe/eieHre (PU3NYECKUX BEIUYMH, WX EIUHUI] U CIOCOO0B H3MEpEHHS,;
MIPABHJILHO BBIMIOJIHAET YEPTEKH, CXEMBbI U TpaUKH; CTPOUT OTBET 110 COOCTBEHHOMY ILIaHY,
CONPOBOXKIAET PACCKa3 HOBBIMH MPUMEPAMH, YMEET NMPUMEHATh 3HAHUS B HOBOM CUTyallUd
IIPU BBIMOJIHEHUM MPAKTUYECKUX 3aJaHUI; MOKET YCTAHABIMBATH CBSI3b MEXKIY U3y4aeMbIM
U paHee U3yUYEeHHbIM MaTepHaioM M0 Kypcy (GU3UKHU, a TAKKE C MaTepUaIOM YCBOCHHBIM MpHU
W3YUYEHHUH IPYTUX MMPEIMETOB.

Ouenka 4 craBUTCS B TOM CIIy4ae, €CIM OTBET YYEHHKA YJIOBJIETBOPSET OCHOBHBIM
TpeOOBaHUAM K OTBETY Ha OLIEHKY 5, HO 0€3 MCHOJb30BaHUS COOCTBEHHOrO IUIaHA, HOBBIX
npUMepoB, 0€3 MPUMEHEHUs 3HaHUN B HOBOM CUTyalluu, O€3 MCIOJIb30BaHUs CBsI3€H C paHee
V3YYECHHBIM MATEPHAIOM, YCBOCHHBIM IIPU M3YYEHUU APYIHX MPEIMETOB; €CIIH y4aIlUNCS
JOMYCTUJ OAHY OIIMOKY WM He OoJjiee JBYX HEIOYETOB M MOXKET HCIPAaBUTh HUX
CaMOCTOSITEJIBHO WM ¢ HEOOJIBILION TOMOIIBIO YUUTEIIS.

Ouenka 3 cTraBUTCS B TOM Ciy4ae, €CIM y4YallUWCS MPaBUIbHO MOHUMAET (DPU3UUYECKYIO
CYIIHOCTh pPAacCMaTpPUBAEMBIX SIBJICHUW W 3aKOHOMEPHOCTEW, HO B OTBETE HMEIOTCS
OT/ICJIbHBIE TTPOOEIIBI B YCBOCHUH BOMPOCOB Kypca (PU3UKU; HE MPEMATCTBYET JadbHEUIIEMY
YCBOEHUIO MPOTPAMMHOTO MaTepHuaia, yMeeT MPUMEHSTh MOJyYSHHbIC 3HAHUS TTPU PEIICHUN
MPOCTHIX 334 C UCIIOIH30BAHUEM TOTOBBIX (hOPMYJ, HO 3aTPYAHSAETCS MPHU PEIICHUH 3a/a4,
TPEOYIOIUX MPeoOpa3oBaHUs HEKOTOPHIX (OPMYII, JOMYCTHII HE Oosiee OaHON rpyOoi H
OJIHOM HEeTpyOoii OIMOKH, HE 00Jiee ABYX-TPEX HErpyObIX HEIOUYETOB.

OueHka 2 CcTaBUTCS B TOM cllydae, €CJIM y4Yallluics HE OBJaJC] OCHOBHBIMHU 3HAHUSMH B
COOTBETCTBUM C TpeOOBAaHMSAMHU U JOMYCTHJI OOJIBIIIE OIMMOOK UM HEAOYETOB, 4YeM
HEOOXOIMUMO IS OLIEHKH 3.

OHeHKa 1 craBuTCcs B TOM ClIy4dac, CCJIM YUYCHHMK HC MOXKCT OTBCTUTH HU Ha OJUH U3
IMOCTABJICHHBIX BOIIPOCOB.

OneHka NMCbMEHHbIX KOHTPOJbHbIX Pa0oT.

Ouenka 5 ctaBuTCS 3a pabOTY, BHITIOJHEHHYIO TTOJIHOCTHIO 0€3 OIMOOK 1 HEJIOUETOB.

Ouenka 4 craBuTcs 3a paboOTy, BBINOJIHEHHYIO MOJHOCTBbIO, HO MpPU HAIMYUMU HE Ooliee
OJTHOM OIIMOKU U OJJHOTO HEJJ0UETa, He OoJiee TpeX HEJOUETOB.

Ounenka 3 craBuTcs 3a paboTy, BBHIIOJHEHHYIO Ha 2/3 Bcell pabOThl MPaBWIBHO WX TPU
JIOTyIIeHUN He OoJiee ogHOU TpyOoil ommOku, He Oojiee TpexX HerpyObIX OIIMOOK, OJIHOM
HEerpyOoil OIIMOKH U TPEX HEIOYETOB, MPU HATMYUH YETHIPEX-TISITH HEI0UETOB.



Ouenka 2 craBuTcs 3a paboOTy, B KOTOPOW YUCIIO OMIKUOOK M HEIOYETOB MPEBBICUIO HOPMY

JUTSI OLIEHKH 3 WJIM TIPAaBWJIBHO BBITIOJTHEHO MeHee 2/3 paboThl.

Ounenka 1 craButTcs 3a pabOTy, HEBBIOJIHEHHYIO COBCEM WJIM BBIMOJHEHHYIO C TPyObIMU

OLIIMOKAMHU B 3aJaHUIX.

Ilepeuens oumuoox

I'pyovie omnoku:

1. He3nanue omnpeneieHNil OCHOBHBIX MOHATHM, 3aKOHOB, MPABWUJI, MOJOKEHUN TEOPUH,
dbopmys, OOMEPUHATHIX CHMBOJIOB, 0003HAYCHUS (PU3NUYECKUX BEIMYWH, €IUHUILY
U3MEPEHUS.

2. HeymeHnue BBIZCISTH B OTBETE IJIABHOE.

3. Heymenue mnpuMeHSTh 3HAHUS IS PEMICHUS 3a1ad W OOBSCHEHUS (HU3HMYCCKUX
SBJICHUN; HEMPaBWIbHO CHOPMYIMPOBAHHBIE BOMPOCHI, 3aJaHUS WU HEBEPHBIC
OOBSICHEHUS XOJla UX PEICHMS, He3HAHHWE MPUEMOB PEILICHUsS 3a/Jad, aHAJOTUYHBIX
paHee pelieHHBIM B KJIAcCe; OUIMOKH, IMOKAa3bIBAIOIIUME HEMPAaBUILHOE MOHUMaHUE
YCJIOBUS 33/1a4M WJIM HENPABUILHOE UCTOJIKOBAHHUE PEILICHHUS.

4. HeyMeHue 4yuTaTh U CTPOUTH IpapUKH U MPUHIIUITHAIBHBIE CXEMbI

5. HeymeHnue moarotoBuTh K paboTe€ YCTAaHOBKY WJIM JlabopaTopHOE OO0OpyIOBaHUE,
IIPOBECTH OMBIT, HEOOXOAMMBIE PACUETHI WM UCIOJIb30BATh MOJYyUYEHHbIC JaHHBIC /IS
BBIBOJIOB.

6. HeOpexHoe oTHOmIEHHE K JIaDOpaTOPHOMY OOOPYIOBAaHUIO H H3MEPUTEITHHBIM
npudopam.

7. Heymenue onpeaenuTh MOKa3aHUsI U3MEPUTEIILHOTO prbdopa.

8. Hapymienne TpeOoBaHuii mpaBwi  O€30mMacHOrO0 TpyJda TP BBITIOJIHCHUH

9KCIICPUMCHTA.

Hezpyovie omtuoku:

1. Herounoctu (GOpMyIUpOBOK, ONpENENEHUM, 3aKOHOB, TEOpPUM, BBI3BAHHBIX
HEMOJHOTOM OTBETa OCHOBHBIX IIPU3HAKOB ONpeaenseMoro mnoHatus. Omuokwy,
BbI3BaHHbIE HECOOIOICHUEM YCIOBUM NPOBEACHUSI ONIbITA WIIK U3MEPEHUI.

2. OmmOKK B YCIOBHBIX OOO3HAUEHHUSAX HA MNPUHIUNHAIBHBIX CXeMaX, HETOYHOCTU
YepTexel, TpauKoB, CXeM.

3. IIpomyck M HETOYHOE HATMCaHHE HAUMEHOBAHUM €MHUIL] (PU3NUIECKUX BEIHUUH.

4. HepanuoHaabHBIN BHIOOP X0J1a PEIICHHUS.

Heoouembut:

1. HepauuonanbHble 3amuMcd NOpU  BBIYKMCICHUAX, HEpALUMOHAIbHBbIE  IPHUEMbI
BBIYKCIICHU, TPeoOpa30BaHU U PelIeHUs 3aau.

2. Apudmernueckue OMIMOKM B BBIYMCICHUSX, €CIM 3T OLIMOKU IpyOO HE MCKAXKAIOT
pEabHOCTh MOJYYEHHOT'O PE3yJIbTaTa.

3. OtnenpHbIe MOTPEIIHOCTH B (POPMYIMPOBKE BOMPOCA UM OTBETA.

4. HeOpexHOE BBIMIOJHEHUE 3aMKUCEl, YepTekKel, cxeM, rpauKoB.

5. Opdorpadudeckue u MyHKTYaIIMOHHBIE OIMTUOKA

OueHka J1adbopaTopHbIX PadoT.

OueHka 5 cTaBUTCA B TOM cllydae, €CJIM yYalllUicsl BHITOTHUI paboTy B MOJHOM 00beMe C

CO6JII-O,Z[CHI/I€M HCO6XOI[I/IMOI>’I IMOCJaACaA0OBATCIIbHOCTH IIPOBCACHUA OIIBITOB H HSMepeHHﬁ;



CaMOCTOSITEJIbHO M PalMOHAIBHO MOHTHPYET HEO0XOJUMOE O0OpYJOBAHME;, BCE OIBITHI
MIPOBOJIUT B YCIIOBUSX M PEKUMaX, 00SCIEUNBAIOIINX MMOTYYEHUE MPABWIBHBIX PE3YJIbTaTOB
U BBIBOJIOB; COOJIOAAaeT TpeOOBaHUs MpaBMJI 0€30MacHOrO TPyAa; B OTUETE MPABHIBHO H
aKKypaTHO BBITIOJHSET BCE 3alMCH, TAOJMIIBI, PUCYHKH, YEPTEKU, Tpa(pUKH, BHIYUCICHUSA,
MPaBUJIBLHO BBIMOIHIET aHAIU3 OTPEIIHOCTEN.

Ouenka 4 cTaBUTCS B TOM ClIy4ae, €CJIM YYallUKCs BBITOJHUI pabOTy B COOTBETCTBHH C
TpeOOBaHUSIMHU K OIIEHKE 5, HO JOMYCTHJI JIBa-TpH HeIoueTa, He Oosee OJHOW HerpyoOoit
OLIMOKYU ¥ OJHOTO HEJ0YETA.

Ouenka 3 cTaBUTCA B TOM CIy4ae, €CIU y4Yalluics BBIIOJHUI pabOTy HE MOJHOCTBIO, HO
00BbEM BBINOJIHEHHON YacTU TaKOB, YTO IO3BOJISIET NOJYYUTh NPABUIBHBIE PE3yNbTaThl U
BBIBO/IbI, €CJIM B XO/JI€ POBEACHUSI ONIbITA U U3MEPEHUN ObUIM JOIYIIEHbBI OLIMOKH.

OueHnka 2 cTaBUTCS B TOM CIIy4ae, €CIU y4YalluHCs BBITOJHUI PabOTy HE MOJHOCTHIO U
00BbEM BBINOJIHEHHON pa0OThl HE MO3BOJISIET CHENATh MPaBUJIbHBIE BBIBOJbI, BBIUMCICHMUS,
Ha0JII0/IEHUS IPOBOIMINCH HENTPABUIIBHO.

OIIeHKa 1 cTaBUTCS B TOM clIy4dac, €Cin yqaﬂlHﬁCH COBCCM HC BBIIIOJIHUII pa60Ty.

Bo Bcex cimyyasx OLIEHKa CHHMIKAETCs, €CIIM ydalluica He coOmroaan TpeOOBaHMM MpaBUil
0e30macHoOro Tpya.



