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IosicHuTeIbHAS 3aNIUCKA

Pabouas nmporpamma yueOHoro mpeamera «®Pusnka» u3 00s3aTenbHON NpeaMeTHOH obiactu
«EctecTBOo3HaHME» COCTaBIeHA B COOTBETCTBUH ¢ DeiepaibHBIM roCy1apCTBEHHBIM 00pa30BaTeIbHBIM
CTaHJApPTOM OCHOBHOTO 0011ero oopa3oBanus, ¢ yuerom IIpumepHoii nporpaMmMbl OCHOBHOI'O OOLIETO
00pa3oBaHMsl, C UCIIOJIb30BaHHEM aBTOPCKoi nmporpammbl E.M. I'ytauk, A.B. Ileppimkuna, yaeOHUKOB
[Tepeimkuna A. B. ®usuka. 7,8,9 kinaccel: Y4eOHUK 11 00111€00pa30BaTeIIbHBIX YUSOHBIX 3aBECHUM.
M.: [Ipoda, 2016, ocHOBHO# 00pa3oBaTenbHON MPOTrpaMMbl OCHOBHOTO 001ero oopasosanus MBOY
COULI Ne 72.

[Iporpamma pa3paboTaHa ¢ y4eTOM aKTYaJbHBIX 3a7ad BOCIUTAHWS, OOY4YCHHS W DPa3BUTHUSA
o0yyJaroImuxcs 1 yCJIOBUI, HEOOXOIUMBIX JUIsl Pa3BUTHUS UX JIMYHOCTHBIX U I103HABATEIbHBIX KauecCTB,
MICUXOJIOTUIECKUMH, BO3PACTHBIMU M JPYTUMH OCOOCHHOCTSAMHU 00YJarOIINXCAL.

®dusnka Kak Hayka o HauOosiee OOLIMX 3aKOHAX IMPUPOJbl BHOCUT CYLIECTBEHHBIH BKJIAJ B
cUCTeMY 3HaHMM 00 okpyxkaromeMm wmupe. OHa pacKpblBaeT poJib HAYKH B HKOHOMHUYECKOM U
KyJIBTYpPHOM Da3BUTHM OOLIECTBA, CHOCOOCTBYET (POPMUPOBAHMIO COBPEMEHHOI'O MHUPOBO33PEHHUS,
COCTaBJIsIs, IO OOpa3HOMY BbIpakeHHIO Jaypeara HoOeneBckoi npemun WM. Pabu, cepaueBuny
IYMaHUTapHOTO oOpa3zoBaHus. ['ymaHuTapHoe 3HaueHHe (PU3MKM Kak COCTaBHOM 4YacTH OOILero
0o0pa3oBaHMsl COCTOMT B TOM, YTO OHA BOOPY)KaeT MIKOJbHHKA HAYYHBIM METOJIOM IIO3HaHUS,
MO3BOJISIOIIMM OJIY4aTh OObEKTUBHbIE 3HaHUS 00 OKPY>KaIOLIEM MUDE.

N3ydenue ¢pu3uku Ha ypoBHE OCHOBHOTO 00111ero 00pa3oBaHus co3aacT 06a3y a1 GopMUpOBaHUs
MHTEpeca K PACHIMPEHMIO M YIIyOIEHUI0 3HAHUH MO MpeiMeTy, YTO IO3BOJMUT BBIMTYCKHUKAM
paccMmatpuBaTh PU3NKO-TEXHUYECKYIO 001acTh 3HaHUH Kak cepy cBoeil Oyayielt npodeccruoHalbHOMN
JeSTeIbHOCTH U CeNaTh OCO3HAHHBIM BBIOOp (U3MKHU Kak MPO(QUIBHOrO IMpeaMeTa MpH Mepexoje Ha
CTYIIEHb CPETHEr0 00111ero 00pa3oBaHus.

Lenu n3yyenus GU3MKU B OCHOBHOI LIIKOJIE CIIETYIOIHE:

pa3BUTHE MHTEPECOB M CIOCOOHOCTEH ydaluxcs Ha OCHOBE Mepedauyd MM 3HAaHUW U OIbITa
M03HABATENbHOM U TBOPUECKOM JEesITeIbHOCTH;

MMOHWMaHKE YYaIIMMUCS CMBICTIa OCHOBHBIX HAYYHBIX MOHATHI M 3aKOHOB (DM3HKH, B3aHMOCBSI3U
MEXy HUMH;

(dbopMHUpOBaHKE Y ydaluXcs MPeACTaBIeHUN 0 (GU3NIECKON KapTHHE MUDA.

JlocTHKeHne THX LeJieil 00ecneYuBaeTCsi pelieHueM CJIeIyIOInX 3a1a4:

®3HAKOMCTBO YyYalIMXCS C METOJIOM HAy4yHOrO IMO3HaHUS M METOJIaMU HCCIIe0BaHUs
0O0BEKTOB U SIBICHHUIA TIPUPOJIBI;

® IPHOOPETEHNE YYAIIUMUCS 3HAaHUN 0 MEXaHUUYECKUX, TEIUIOBBIX, 3JIEKTPOMAarHUTHBIX U
KBAHTOBBIX SIBJICHUAX, (PU3NYECKUX BEIIMUMHAX, XapAKTEPUIYIOIIUX ITH SBICHUS;

e popMHpOBaHUE Yy yJalmuxcs yMEHWH HaOIoIaTh MPHUPOTHBIE SIBICHUS W BBHIIOIHATH
OIBITHI, JJAOOpaTOpHBbIE PAOOTHI M HKCIEPUMEHTAIbHBIE MCCIIEOBAHUS C HCIOJIb30BAHUEM
W3MEPHUTENBHBIX TPUOOPOB, IIMPOKO MPUMEHIEMBIX B TIPAKTHYECKON KU3HH;

® OBJIAJICHHE YYALIUMUCS TAKUMHU OOIICHAyYHBIMU MOHATUSAMH, KaK MIPUPOHOE SIBJICHHUE,
SMIIMPUYECKU YCTAHOBJICHHBIH (hakT, mpoliemMa, TUIoTe3a, TEOPETUUECKUM BBIBOJ, pE3yabTaT
JKCIEPUMEHTAIBHON TPOBEPKH;

® [IOHMMAHUE YYAIIUMHUCSA OTIMYUIM HAayYHBIX JAHHBIX OT HENPOBEPEHHOH HMH(pOpMaIuH,
LEHHOCTH HAayKd Ui YAOBJIETBOPEHHUS OBITOBBIX, MPOU3BOJACTBEHHBIX M KYJIBTYPHBIX
nmoTpeOHOCTEH YelloBeKa.

®[IeJarOTUYECKUX TEXHOJOTHI: TEXHOJOTUH pPa3BUBAIOIIETO OOYYEHHUs, JUYHOCTHO-
OPHEHTUPOBAHHOM, TEXHOJOTMM Ha OCHOBE HAyYHOTO METOa IO3HAHMs, TEXHOJIOTUU
IPOOJIEMHO-TNAIOTHYECKOTO o0y4eHus, KOTOpbIE MO3BOJISIOT OpraHu30BaTh



HCCIIEIOBATENBCKYIO PabOTy ydalIuxcsi Ha YPOKE U CaMOCTOSITEIbHOE OTKPHITHE 3HAHUU, TIPU
3TOM pealln3yeTcsi CHCTEMHO-ACSTEIbHOCTHBIN MOX0/1 B 00yYCHHH.

B mporpamme mo ¢u3uke Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs IperycMaTpUBAIOTCS

pas3IMYHbIC BUIIBI ACATEIHPHOCTH YUYCHUKA HA YPOBHE IIeJIel U TpeOOBaHMH K pe3ylibTaTaM 00ydeHusl.
1. Ilnannpyembie pe3yabTaThl H3yUYeHHUs Y4eOHOr0 MpeIMeTa

JInyHOCTHBIE, MeTanpeAMeTHbIE U NMPeIMeTHBIE Pe3y/JIbTaThl 0CBOCHHS Kypca (pU3HKH

JINYHOCTHBIMM pe3yabTaTaMu 00ydeHUs PU3UKE B OCHOBHOM IIKOJIE SBIISIOTCS:

C(OPMHPOBAHHOCTh  TO3HABATEIBHBIX WHTEPECOB, HWHTEIUICKTYAJIbHBIX W  TBOPYECKUX
ciocobnocteit yuamuxes (JI1);

yOeXKIEHHOCTh B BO3MOXKHOCTH IIO3HAHWUS TIPUPOJABI, B HEOOXOTUMOCTH Pa3yMHOTO
WCIIOJIb30BAHUS JOCTMIKCHUM HAYKW W TEXHOJIOTHHA JUIsl JATbHEWINEro pa3BUTHS HYEIOBEUECKOTO
oOIIecTBa, yBa)KEHHE K TBOPIIAM HAYKH M TEXHUKH, OTHOIICHHWE K (HU3MKE Kak »dJIEMEHTY
o01ieyenoBeyeckor KyabTypsl (J12);

CaMOCTOSITEIILHOCTh B IPUOOPETCHUN HOBBIX 3HAHHI U MpakTHUecKuXx ymenui (J13);

TOTOBHOCTh K BBIOOPY JKM3HEHHOTO IYTH B COOTBETCTBHU C COOCTBEHHBIMH HWHTEpECaMU U
BO3MOKHOCTsIMH (J14);

MOTHBAaIMsl  O0pa30BaTEIbHOM  JIEATEIIFHOCTH  IIKOJIBHUKOB HAa  OCHOBE  JIMYHOCTHO-
OpHUeHTHpOBaHHOTO moaxoxaa (JI5);

(dhopMUpOBaHHE IIEHHOCTHBIX OTHOIICHUH APYr K JAPYry, YYHUTEII0, aBTOpaM OTKPBITHH U
n300peTeHuil, pezynpratam ooyueHus (J16).

MeTtanpeaMeTHbIMH pe3yJibTATAMM 00y4eHUs (PU3UKE B OCHOBHOM LIKOJIE SBIISIOTCS:

OBJIa/ICHUE HABBIKAMHU CAMOCTOSITEILHOTO MPHOOPETEHNSI HOBBIX 3HAHUH, OPTaHU3AIMH YIeOHOH
JESATEIIBHOCTH, TOCTAHOBKU LEJIEH, IUIAHUPOBAHUSA, CAMOKOHTPOJII M OLIEHKH DPE3yJIbTaTOB CBOEH
NesITeIbHOCTH, YMEHUSIMU MTPEIBUIETh BO3MOXKHBIE Pe3yIbTaThl CBOMX AeiicTBuil (M1);

MIOHMMaHHE pa3IMYuil MeXAy HCXOAHBIMM (akTaMH M THUNOTE3aMH s UX OOBACHEHHMS,
TEOPETUYECKUMH MOJENIIMU U PEabHBIMM OOBEKTAMH, OBJIAJICHHUE YHUBEPCAIBHBIMH Y4€OHBIMU
JNEUCTBUSIMU Ha IpPUMEpax THIOTe3 A OOBSCHEHHS M3BECTHBIX (DAKTOB M SKCIEPUMEHTAIBHOMN
IIPOBEPKH BBIJIBUTAEMBIX TUIIOTE3, Pa3pabOTKH TEOPETUUECKUX MO/IENIEH TpoLieccoB wiu siBiieHui (M2);

¢dbopMHpoBaHHE YMEHUH BOCIPHUHMMATh, MepepadaThlBaTh U MPEIbIBIATE HH(POPMALHIO B
CIIOBECHOM, 00pa3HOl, CHUMBOJIMYECKON (opMax, aHATIM3UPOBaTh U IepepadaThiBaTh IMOJYYEHHYIO
MHpOpPMALMI0O B COOTBETCTBUM C IIOCTABJICHHBIMM 3a/ladaMH, BBIIEIATh OCHOBHOE COZEp)KaHue
MIPOYUTAHHOI'O TEKCTA, HAXOUTh B HEM OTBETHI Ha MOCTaBJIEHHbIE BOIIPOCHI U n3nararh ero (M3);

pUOOpETeHUEe OMbITa CaMOCTOSATENIHOTO IOWCKA, aHalmM3a W OoTOopa HH(OpManuu ¢
HCIOJIb30BAHUEM PA3JIMYHBIX HMCTOYHUKOB M HOBBIX MH(DOPMALIMOHHBIX TEXHOJOTHH JUIsl pelleHus
Mo3HaBaTeNbHbIX 337124 (M4);

pa3BUTHE MOHOJOTUYECKOW M JMaJOTMYeCKOM peud, yMEHMs BBIpakaTb CBOUM MBICIU U
CIIOCOOHOCTH BBICIIYIIUBATh COOECEHNKA, TOHUMATh €ro TOUKY 3pEHMs, IPU3HABaTh MPABO JPYroro
yenoBeka Ha MHoe MHeHue (MS);

OCBOEHHME IPUEMOB JACHCTBUM B HECTAaHJAPTHBIX CHUTYalUsX, OBJAJACHHUE 3BPUCTUYECKUMHU
MeToJlaMu petieHus npodiaem (M6);

¢dopmHupoBaHHE YMEHMI paboOTaTh B TPYIIE C BHIIOJIHEHUEM Pa3IMYHBIX COLHAIBHBIX POJIEH,
MIPE/ICTaBIATh U OTCTaUBATh CBOM B3IJIS/IbI U YOEXKIeHHUs, BecTu AucKyccuto (M7).

IIpenmeTHbIMHU pe3yjbTaTaMu 00ydeHHs] (U3UKE B OCHOBHOM IIKOJIE SIBIISIOTCS:



(bopmHpoBaHUE YOEXKIEHUS O 3aKOHOMEPHOH CBSA3M M IO3HABAEMOCTH SBJICHUH NPUPOABI, B
O00BEKTUBHOCTH HAYYHOT'O 3HAHUS, B BBICOKOH IEHHOCTH HAYKU B Pa3BUTHH MaTePHAIBHOMN U TyXOBHOM
KyabTyphbl moaeit (I11);

3HaHUS O IPUPOAE BaKHEHIINX (PU3UUECKUX SBICHUH OKPYKAIOLIETO MUPA U IOHUMAaHUE CMBICIIA
(GU3NYECKUX 3aKOHOB, PACKPBIBAIOLINX CBSI3b U3y4eHHbIX siBiIeHuH (I12);

YMEHHUSI TOJB30BATHCS METOJaMU HAy4YHOTO HCCIIEOBAHUS SIBJICHUN NPUPOABI, MPOBOAUTH
HaOII0ACHNs, MJIAHUPOBAaTh M BBINOJIHATH SKCIIEPUMEHTHI, 00padaThIBaTh pe3yJbTaThl W3MEPEHUH,
NPEJCTABIATh PE3YIbTAaThl U3MEPEHH C MOMOIIBI0 Tabuul, rpadukoB U (Gopmyin, oOHAPYKHUBATH
3aBUCUMOCTH MEXIY (PU3MUECKUMM BEIMYMHAMH, OOBACHATH MOJIYYEHHbIE PE3ylbTaThl U JI€N1aTh
BBIBOJIbI, OIICHUBATH IPAHUIIBI TOTPEUTHOCTEN pe3ynbTaToB n3Mepenuii (I13);

YMEHUs IPUMEHATh TEOPETHUECKUE 3HAHUA 110 (PU3KKE HAa IPAKTUKE, pelaTh (U3NYecKue 3a1a4u
Ha IpUMEHEHUE NoTy4eHHbIX 3HaHui (114);

pa3BUTHE TEOPETUUECKOT0 MBIIIJICHUS HA OCHOBE ()OPMHUPOBAHUS YMEHUHN yCTaHABINUBATh (DAKTHI,
pa3nuyaTth TPUYUHBI U CIEACTBUS, CTPOUTh MOJETH M BBIABUTaTh THUIOTE3bI, OTHICKUBATH U
(bopMyIMpOBaThH J10KA3aTEIbCTBA BBIBUHYTHIX TMIIOTE3, BBIBOAUTH U3 3KCIIEPUMEHTAIBHBIX (DAaKTOB U
TeopeTuyecKux mojeneil pusmueckue 3akonsl (I15);

YMEHHUS M HaBbIKM IPUMEHATH IOJY4YEHHbIE 3HAHUS Ui OOBSCHEHUS NPUHLMIIOB JOeHCTBUA
BOXHEUIINX TEXHUYECKUX YCTPOHCTB, paOOTHI MAILIMH U MEXaHU3MOB, CPEICTB NIEPEABIKEHHS U CBS3H,
OBITOBBIX MPUOOPOB, MPOMBIIUIEHHBIX TEXHOJIOIMYECKUX MPOLECCOB, PELICHUs MPAKTHUYECKUX 3a/1ad
MOBCETHEBHON  JKM3HHW,  oOecrmeyeHHs  OE30MacHOCTH  CBOGH  JKM3HH,  PalMOHAIHHOTO
IIPUPOJIOIIOIB30BaHUS U OXpaHbl OKpyxaroleit cpensl (I16);

pa3BUTHE KOMMYHHMKATUBHBIX YMEHUWI: JOKJIAQIbIBaTh O pe3ylIbTaTaX CBOETO HCCIEIOBaHMA,
y4acTBOBaTh B JIUCKYCCHUHU, KPaTKO M TOYHO OTBEYATh HAa BOIPOCHI, HCIOJIb30BATH CIPABOYHYIO
JTUTEpaTypy U Ipyrue uctouHuku undopmaruu (I17).

IIpu u3yyeHun Bcex pa3aesoB Kypca (pu3uKd BHIMYCKHUK HAYYHTCS:

coOroaTh mpaBuia 0€30MacHOCTH M OXpaHbl TpyAa Mpu padoTe ¢ yueOHBIM U J1ab0paTOPHBIM
o0opyI0BaHUEM;

MOHUMATh CMBICT OCHOBHBIX (PU3MUECKUX TEPMHUHOB: (QU3NYECcKoe Teno, PU3nYecKoe SBICHUE,
(1)H31/I‘-I€CK3$I BCJIMYMHA, CIUHUIBI USMCPCHU,

pacmo3HaBaTh MPOOJEMBbI, KOTOPbIE MOHO PEHIUTh TPU TOMOMIM (U3HUYECKUX METOJIOB;
AHAJIM3UPOBATHL OTACJIBHBIC O3Tallbl MPOBCIACHUA I/ICCJ'IGI[OBaHI/Iﬁ U HUHTCPHPCTUPOBATL PE3YJIbTATHL
HaOII0IEHUH U OTBITOB;

CTAaBUTH OIIBITHI IO HUCCJICAOBAHUIO q)HBH‘IeCKI/IX SIBJIEHUU WU (1)I/I3I/I‘I€CKI/IX CBOWCTB Ten 0e3
WCIIONIb30BAaHUS TMPSAMBIX HM3MEPEHUid; Mpu 3ToM GOpMyIUpOBaTh MpolieMy/3agady y4eOHOro
IKCIIEPUMEHTa; COOMpPATh YCTAaHOBKY W3 MPEIJIOKEHHOTO OOOPYHAOBAHUS, MPOBOJHUTH OIBIT U
(dbopMynHUpOBaTh BHIBOJIBI.

[Tpumeuanue. IIpu npoBeeHUH UCCIEIOBaHUS (PU3UUECKUX SIBICHUN U3MEpUTENbHbIE TPUOOPHI
UCIOJIb3YIOTCSL JIUIIb KaK JAATYUKA U3MEPEHUs (PU3NYECKUX BEJIMYMH. 3allUCU MMOKa3aHUU TMPSMBIX
U3MEPEHUH B 3TOM Cllyyae He TpedyeTcs.

MIPOBOAUTH MpsIMble U3MEPEHUS (PU3MUECKUX BEJIMYMH: BpEMs, pacCTOSIHUE, Macca Tefa, 00bEM,
cuiia, TeMmIepaTypa, aTMocepHOe MAaBlIEHHE, BIAXKHOCTh BO3/yXa, HaIpsDKEHHE, CHJIA TOKa,
paavanrvoHHbIH (QOH (C MCIONB30BAHMEM JI03UMETpPA); MPU STOM BbIOMpATh ONTUMAJIBHBIA CIOCOO
U3MEPEHUS U UCIIOJIB30BATh IPOCTENIIINE METO/IbI OLIEHKU IIOTPEIIHOCTEN N3MEPEHH.

MIPOBOAUTH HCCJENOBAHUE 3aBUCUMOCTEH (DU3MUECKUX BEIMYUH C HCIOJIb30BAaHUEM MPSIMBIX
U3MEPEHU: TpH STOM KOHCTPYHUPOBATh YCTAHOBKY, (DUKCHUPOBATh pe3yJbTAaThl MOJYyYCHHOMH
3aBUCUMOCTH (DM3MYECKUX BEIMYUH B BHUJE TAONMIl U TpaduKOB, AEnaTh BBIBOJBI IO pe3yibTaTaM
UCCIIEIOBaHMS;



MPOBOANTh KOCBEHHBIC W3MEPEeHUS (UINYECKUX BEIWYMH: TMPU BBITOJTHCHUH W3MEPEHUN
COOMpPATh IKCIIEPUMEHTATIBHYIO YCTAHOBKY, CIEAYS IPEIIOKECHHOW HHCTPYKIIUH, BBIYHCIIATH 3HAYCHUE
BEJIMYMHBI M aHATH3UPOBATh TOJTYyYSHHBIC PE3YyIbTaThl C YIETOM 33JaHHON TOYHOCTH U3MEPCHHIA,

aHAJIM3UPOBATh CUTYALMH IPAKTHKO-OPUEHTUPOBAHHOTO XapaKTepa, Y3HABaTh B HUX IPOSIBICHHUE
W3YYCHHBIX (PU3NYECKUX SIBICHHUHA WM 3aKOHOMEPHOCTEH W MPUMEHSITh UMEIOIINECS 3HAHUS IS MX
OOBSACHEHHS;

MMOHUMATh TPHUHIIMITBI JIEHCTBUS MAIWH, MPUOOPOB M TEXHUYECKUX YCTPOWMCTB, YCIOBHS HX
0€30IacHOr0 UCII0JIb30BaHHUS B TIOBCEIHEBHOM KU3HH,

MCIOJIb30BATh MPH BHIMIOTHEHUH YI€OHBIX 33124 HAYYHO-TTOMYJSIPHYIO JTUTEPATyPy O (PU3UIECKHX
SIBICHUSX, CIIPABOYHBIC MAaTEPUAJIbI, pecypchl IHTepHET.

BbINyCKHUK MOJYYUT BO3MOKHOCTH HAYYHThCH:

NOHUMAMb POJIb IKCHEPUMEHMA 8 NOJLYYEHUU HAYYHOU UHGOpMAYUU,

0CO3HABAMb YEHHOCHb HAYYHBIX UCCAEO08AHUL, POb PUIUKU 6 PACUUPEHUU NPeOCMABIeHU 00
OKpYdHcaloujem mupe u ee 8Kiao 8 yayuuleHue Kauecmea HeusHu,

UCNONL306aMb  NPUEMBL  NOCMPOCHUSL  U3UYECKUX MoOenell, HNOuUcKka U @GopmyIuposKu
00KA3aMenbCme  GbLOGUHYMbBIX 2UNOMeE3 U  Meopemudeckux 6bl80008 HA OCHO8e IMAUPUYECKU
VCMAHOBNIEHHBIX (PaKmos;

CPABHUBAMb MOYHOCMb UBMEPEHUs QU3UYECKUX BeIUUUH NO BeIUYUHEe UX OMHOCUMENbHOU
nOSPewHOCIU NPU NPOBEOCHULU NPSMBIX USMEPEHULL;

CAMOCMOAMENbHO NPOBOOUMb KOCBEHHblEe USMEPEHUs. U UCCLe008AHUSL DUIULECKUX BENUUUH C
UCNONL30BAHUEM PA3IUYHBIX CHOCOD08 UBMEPEHUsT (UBUYECKUX BEIUYUH, 6blOUpPaAmb Cpedcmed
UMepeHUsL ¢ Y4emom HeoOX00UMOU MOYHOCMU UsMePeHUll, 000CHOBbIBAMb 8b100P CNOCODA U3MEPEHUs,
A0eK8amHO20 NOCMABIEHHOU 3a0aye, NPOBOOUMb OYEHKY 00CMOBEPHOCU NOLYYEHHBIX PE3YIbMamos;

BOCHPUHUMAMb UHPOPMAYUIO PUULECKO20 COOEPHCAHUS 8 HAYYHO-NONYIAPHOU Jumepamype u
Ccpeodcmeax MaccoBou uHpopmayuu, KpUMu4ecku OYeHU8amy NOLYYEHHYIO UHGOPMAYUIO, AHATUZUPYS
eé codepoicanue u OanHHvle 00 UCMOYHUKe UHGOpMayUU,

€030a6amb cOOCMBEHHbLE NUCOMEHHbIE U YCMHblE COOOWEHUsL 0 PUIUYECKUX ABTEHUSX HA OCHOBE
HeCKONIbKUX UCMOYHUKO8 UHGOpMaAyuU, CONpoBo#cOams BbiCmynieHue npeseHmayuell, y4yumoléas
0COOEeHHOCMU AyOUMOopUU C8ePCMHUKOB.

IIpenmMeTHbIMH pe3yJbTaTaMu U3y4deHUsi (pu3MKH B 7-9 Kiaccax SIBISIOTCS CIICTYIOIINE
YMEHHS:

7 kiaacc

Mexannyeckue siBJCHUSA

BBITyCKHUK HAyIUTCSI:

aHAJIM3UPOBATh CBOWMCTBA TN, OOBACHATH, WCIIOJNB3YsSd OCHOBHBIE TIOJIOKEHUS aTOMHO-
MOJICKYJISIPHOTO YUEHHS O CTPOCHUH BEIIIECTBA OCHOBHBIE CBOMCTBA WITH YCIOBHSI TPOTEKAHUS SIBJICHU:
mud¢y3us, n3MEeHEeHHEe 00bEMa Tell TPH HarpeBaHUU (OXJIaKICHUH ),

pa3anvaTh OCHOBHBIC IPU3HAKU U3YICHHBIX (DHU3MUECKHUX MOJICIICH CTPOCHHUS T'a30B, )KHJIKOCTEH 1
TBEPABIX TeN; OOBSACHATH Ha 0aze WMMEIONIUXCS 3HAHWHA YCIIOBUS MPOTEKaHUs SIBICHUM: OOiblIas
C)KHMaeMOCTh Ta30B, MaJlas COKMMAEMOCTh JKHJIKOCTSH M TBEP/IBIX TET,

pacrmo3HaBaTh MEXaHUYECKHE SBJICHUS U OOBSICHATH HA OCHOBE MMEIOIINXCSI 3HAHUH OCHOBHBIE
CBOWMCTBA WJIM YCJIOBHS TPOTCKAHUS JTUX SBJICHHI: PAaBHOMEPHOE W HEPAaBHOMEPHOE JIBMIKCHUE,
OTHOCHUTENIHOCTh MEXaHUYECKOTO IBUKCHHs, WHEPIIUs, B3aUMOJCUCTBUE TeJ, Nepeaada JaBlICHUs
TBEPABIMU TEJIAMH, JXKUIKOCTSIMH W Ta3aMH, aTMOC(EpHOE NaBJICHHE, IUIaBAaHUE TEJ, PaBHOBECHE
TBEPABIX TEJ, UMEIOIINX 3aKPETUIEHHYIO OCh BPAIl[EHUS;

OIMCHIBATh M3YYCHHBIC CBOWCTBA TEJI W MEXaHWUYECKHE SBJICHHS, HCIOIL3YS (QHU3UUecKue
BEJIMYUHEI: MyTh, CKOPOCTh, Macca Teja, TNIOTHOCTh BEIIECTBA, CHIIA (CHJIa TSHKECTH, CHIIA YIPYTOCTH,
CWJia TPEHHWs), JaBJCHHUE, KHHETUYECKas SHEpPrus, MOTEHIMAIbHAs dHEeprus, MexaHudeckas padora,
MexaHndeckas MomHocth, KIIJ] mpu coBepiieHN# paboOThl ¢ UCTIOIB30BAHUEM MPOCTOTO MEXaHU3MA,
MIPU OMMCAHUH TPABMIIBHO TPAKTOBATh (PU3MUYECKHIA CMBICT UCTIOIB3yEMBIX BEIMYHH, UX 0003HAYCHUS



U EIUHMLBI WU3MEPEHUs, HaXOIUTh (HOPMyIbI, CBS3BIBAIOUIME AAHHYIO (U3WYECKYIO0 BEIUYMHY C
JAPYTUMH BEIMYUHAMMU, BBIYUCIIATH 3HAUCHUE (PU3NUECKOM BETMUUHBL;

aHAJM3UPOBATh CBOWCTBA TeJl, MEXaHUYECKUE SIBJICHHUS M TPOLECCH, UCTOIB3ysd (PU3NUYECKHE
3aKOHBI: 3aKOH COXPAHEHMs DHEPIMM, 3aKOH BCEMHPHOIO TATOTEHUS, NPUHLUI CYNEPHO3ULUN CHII
(HaxoKJeHUE paBHOACHUCTBYIOLIEH cuiibl), 3aKoH ['yka, 3akoH Ilackains, 3akoH Apxumena; npu 3ToM
pas3nuyaTh CIOBECHYIO (POPMYJIHPOBKY 3aKOHA U €r0 MaTEMaTHUECKOE BBIPAXKEHUE;

pemaTh 3agadd, MCIONb3ysd (U3MYECKHE 3aKOHBI (3aKOH COXPAHEHUS SHEPruH, MPUHIIHII
cynepnosunuu cwi, 3akoH I'yka, 3akoH Ilackans, 3akoH Apxumena) U (OpMyJbl, CBSI3bIBAIOLIUE
¢usnveckue BeMUUMHBI (MyTh, CKOPOCTh, Macca Tela, IUIOTHOCTh BEIECTBa, CHJIA, aBJICHUE,
KMHETHYECKasi SHEpIus, MOTEHIMAIbHas YHEPIus, MeXaHudeckas paboTa, MEXaHW4ecKas MOIIHOCTb,
KIIJ] mpocToro mMexaHu3Ma, CHJIa TPEHUS CKOJBXKEHHUS, KOXPOUIMEHT TPEHUS: HAa OCHOBE aHAIM3a
YCIIOBMSI 33/1a4H 3aIIMChIBATh KPATKOE YCIOBUE, BBIACIATh (PU3MUECKUE BEJINUUHBI, 3aKOHBI U (POPMYJIBI,
HEOOXOAUMBIE JJIS €€ PELICHNUs, IPOBOAUTH PACUEThl M OI[CHUBAThH PEAIbHOCTH MOIYYEHHOT'O 3HAUCHUS
(bu3n4ecKoil BETMUNHBI.

BbINyCKHHUK MOJYYUT BO3MOKHOCTH HAYYHThCH:

UCNONb306AMb 3HAHUA O MEXAHUYEeCKUX SABIEHUAX 6 NOBCEOHeGHOU JHCU3HU O/ 0becnedeHus
bezonacHocmu npu oopawenuu ¢ npubopamu U MeXHUYeCKUMU YCMPOUCMEamuy, Oisi COXPAHEHUS.
300p08bs U COONIOOEHUSI HOPM IKOJIO2UHLECKO20 NOBEOEHUS 8 OKPYIHCalowell cpeoe; NPusoounms Npumepbl
NPAKMUYECKo20 UCHONIb30BAHUSL (PUUYECKUX ZHAHULL O MEXAHUYECKUX ABIeHUSX U PU3UYECKUX 3AKOHAX;
npumMepsl  UCNOIb308AHUS B0300HOGIAEMbIX UCMOYHUKOS DHEPeUU; IKOJIOSULECKUX NOCIe0CEUll
UCCEO08AHUSL KOCMUUECKO20 NPOCIPAHCES,

Paziuuams 2panuybl NPUMEHUMOCMU (QU3UYECKUX 3AKOHO8, NOHUMAMb 8Ce0Owull Xapakmep
@DYHOAMEHMATIbHBIX  3AKOHO8 (3AKOH COXPAHEHUsl MeXAHUYeCKOU JHepauu, U O0SPAHUYEeHHOCHb
UCNONIb3068AHUS YACMHBIX 3aKOHO08 (3aKkoH I yka, Apxumeda u Op.),

UCNONL306aMb NPUEMbL NOUCKA U POPMYIUPOBKU OOKAZAMENbCME 6blOBUHYMBIX 2UNOME3 U
meopemuyecKux bl80008 HA OCHOBE IMNUPULECKU YCMAHOBLEHHbIX (haKmos;

HAaxXo0ums a0eK8amuyro npedioNCeHHOU 3a0aue huzuyecKyro Mooeib, paspeulams npooiemy KaxK
Ha OCHOBE UMEIOWUXCS 3HAHULL NO MEXAHUKE C UCNONIb308AHUEM MAMEMAMUYecKo20 annapamad, max u
npu NOMOWU MEMOO08 OYEHKU.

8 kimacc

TenyioBbIe SIBJIEHUS

BrinyckHuK HayuuTcs:

paCHOSHaBaTI) TCIIJIOBBIC SIBJICHUS U 06’I)$ICH$[TI> Ha 6&36 NMCHOIIIUXCS 3HaHHI>'I OCHOBHBIC CBOfICTBa
WM YCJIOBHS NMPOTEKaHUs SIBIICHUM: TEIJIOBOE PABHOBECHE, MCIIAPEHUE, KOHJACHCAIMs, IJIaBJIEHUE,
KpUCTAJUTM3allusl, KHWIIEHWe, BJIIAKHOCTH  BO3/AyXa, PpA3JIUYHBIE CIOCOOBI  TEIUIOTEpenavn
(TemI0npoOBOIHOCTh, KOHBEKIIMS, U3JTYUEHHE), ArPETaTHbIE COCTOSHUS BELIECTBA, MOTJIONIEHUE SHEPTUU
l'IpI/I I/ICHapeHI/H/I KUOKOCTHU U BBIIACIICHUEC €€ HpI/I KOHACHCAIINn napa, 3aBUCUMOCTH TeMnepaTprI
KHIIEHHUS OT JaBJICHUS;

OITNChIBATH H3yquHLIe CBOI\/'ICTBa TEJI U TCIIJIOBBIC ABJICHUS, I/ICHOJ’IBSYSI (bnanecxne BCIIMYNHBIL.
KOJIMYECTBO TEIUIOThI, BHYTPEHHSISI SHEPIus, TEeMIeparypa, YAelbHas TEIUIOEMKOCTh BEIIECTBa,
yAeNbHAs TEIJIOTa TIABJIEHUS, yIENbHAs TEIUIOTa MmapooOpa3oBaHMs, yAENbHAs TEIJIOTa CropaHus
TOTUIMBA, KOX(PQUIIMEHT TMOJE3HOr0 JEHCTBUS TEIJIOBOIO BUTATENS; MPU OMUCAHWH MPABUILHO
TpaKTOBaTI) (1)I/I3I/I'-ICCKI/II71 CMBICJIT I/ICHOJ’IBS}’GMHX BCJIMYUH, UX 0603Ha‘—IeHI/I$I U COUHUIIBI I/ISMepeHI/IH,
HaXOJIUTh (DOPMYIBI, CBS3BIBAIOIINE JNaHHYIO (QU3NYECKYI0 BEJIMYMHY C JPYTUMH BEITUYMHAMU,
BBIYHUCIIATH 3HAUYCHUC q)HSI/IquKOI\/II BCJIIMYUHBI,

aHaJII/ISI/IpOBaTI: CBOﬁCTBa TCJ1, TCILJIOBBLIC ABJICHUA U Hpoueccm, I/ICHOJIBSySI OCHOBHBIC ITOJIOKCHU S
ATOMHO-MOJICKYJISIPHOTO YUECHHS O CTPOCHHH BEIIECTBA M 3aKOH COXPAHCHUSI SHEPTUH;

pemarh 3aJaud, MCIOb3ys 3aKOH COXPAHEHUsS SHEPrHH B TEIUIOBBIX Ipoleccax U (Gpopmyisl,
CBS3BIBAIONIME (PU3MUECKUE BEIIMUMHBI (KOJUYECTBO TEIUIOTHI, TEMIIEPATypa, YACIbHAs TEIJIOEMKOCTh
BCIICCTBA, y,Z[eJIbHaSI TCIIJIOTA IIJIaBJICHMA, y,[[eJII:HaSI TCIJ10Ta Hap006paBOBaHI/I$I, y,[[eHBHaH TCIIJIOTA



CrOpaHMsl TOILIMBA, KOA(Q(UIMEHT MOJIE3HOTO ACUCTBUS TEIUIOBOTO JIBUTATENS): Ha OCHOBE aHAIM3a
YCIIOBMSI 331a4M 3aIIMChIBATh KPATKOE YCIOBUE, BBIACIAThH (PU3MUECKUE BEINYUHBI, 3aKOHBI U (POPMYJIBL,
HE00XOAUMBIE IS €€ PELICHNUs, IPOBOAUTH PACUETHI M OI[CHUBAThH PEAIbHOCTH MOIYYEHHOT'O 3HAUCHUS
(bu3n4ecKoil BETMUNHBI.

BbINyCKHUK MOJYYUT BO3MOKHOCTH HAYYHThCH:

UCNONb306AMb  3HAHUA O MENI0BbIX AGIEHUAX 6 NOBCEOHEGHOU MHCU3HU O/ o0becneyeHus:
bezonacHocmu npu oopawenuu ¢ npubOpPaMu U MeXHUYeCKUMU YCMPOUCMEAMY, OJisi COXPAHEHUs.
300p08b3L U COONIOOEHUSI HOPM IKOJLOSUYECKO20 NOBEOEHUsL 8 OKPYIcarouell cpeoe; npusooums npumepbl
9KONI02UYECKUX — NOCAeOCMBULl  pabomvl  Ogueamenell 6HYMPEHHe20 C2OpPAaHUs, Menio8blx U
2UOPOINIEKMPOCAHYULL,

npUBOOUMb NPUMEPLL NPAKMUYECKO20 UCNOIb308AHUS (PUSUECKUX 3HAHULL O MENT0BbIX S8NEHUSX,

Paziuuamys panuybl NPUMEHUMOCMU (QU3UYECKUX 3AKOHO8, NOHUMAMb 8Ce0Owull Xapakmep
@DyHOAMEHMATIbHBIX PUUYECKUX 3AKOHO8 (3AKOH COXPAHEHUs. SHepeuu 6 Menio8blx Npoyeccax) u
02PAHUYEHHOCMb UCNOTIb308AHUS YACTHBIX 3AKOHO8;

UCNONL306AMb NPUEMbL NOUCKA U POPMYIUPOBKU OOKAZAMENbCME 6blOBUHYMBIX 2UNOMe3 U
MeopemuyecKux b180008 Had OCHOBE IMNUPULECKU YCIAHOBIEHHBIX (PaKmos;

HAaxXo0ums a0eK8amHyI0 NpeodioANCeHHOU 3a0ade husuyecKyro Mooeib, paspeulams npooiemy KaxK
Ha OCHOBe UMEIOWUXCA 3HAHULL O MEeNN08bIX ABIEHUAX C UCHONb30BAHUEM MAMeMamuyecKoeo
annapama, max u npu ROMowu Memooo8 OYeHKHU.

DJieKTpuYecKHe, MATHUTHbIE M CBETOBbIE SIBJICHHUS

BbInyCKHUK HAYYHUTCSH:

pacrmo3HaBaTh JJIGKTPOMATHUTHBIC SIBICHUS M OOBICHATH HAa OCHOBE HMMEIOIIUXCS 3HAHUU
OCHOBHBIE CBOMCTBa WJIM YCJOBMSI NMPOTEKAHMSI ITUX SIBJIEHUI: JEKTpHU3aLUs TeJl, B3aUMOJICHCTBUE
3aps0B, MEKTPUUECKUI TOK U €ro IeHCTBUS (TEIUIOBOE, XMMHUECKOe, MArHUTHOE), B3aUMO/ICHCTBHE
MarHuToB, IPSIMOJIMHEHHOE PAaCIPOCTPAHEHUE CBETA, OTPAXKEHHUE U IPETIOMIICHUE CBETA.

COCTABJISITh CXEMBI SJIEKTPUUECKUX LIETEH C MOCIeI0BATEIbHBIM U MMApaLIEIbHBIM COEAMHEHUEM
AJIEMEHTOB, pa3jinyasl YCJIOBHbIE OOO3HAYEHMS 3JIEMEHTOB 3JIEKTPUYECKHMX Ienel (MCTOYHMK TOKa,
KITIOY, PE3UCTOP, PEOCTaT, JTAMIIOYKa, aMIIEPMETP, BOILTMETD).

WCIIOJIb30BaTh OINTHYECKHE CXEMbI JI1 MOCTPOEHUS H300pakeHUN B IUIOCKOM 3€pKaje U
cobuparorieit JInH3e.

OMHCHIBATh M3YUYCHHBIE CBOMCTBA TEJ U AJICKTPOMATHUTHBIC SIBICHUS, UCIOJIB3YSl (U3UUECKUE
BEJIMYUHBI: DJIEKTPUYECKUN 3aps], CUJla TOKa, DSJIEKTPUUYECKOE HAaIpsIKEHUE, 3IEKTPUUYECKOE
COIIPOTHBIIEHUE, YAEIBHOE COIIPOTUBIICHUE BEIIECTBA, pa00Ta 3JIEKTPUUECKOT0 MOJIsl, MOIIIHOCTh TOKA,
(OKyCHOE pacCTOSIHHE W ONTHYECKas CHiIa JUH3bI, MPABUIBHO TPAKTOBAaTh (PM3MYECKHH CMBICI
WCIIOIB3YEMBIX BEJTMYHMH, UX 0003HAYCHUS U SIUHUIIBI U3MEPEHUS; HAaXOIUTh ()OPMYITBI, CBS3BIBAIOIITNE
JTaHHYIO (PU3MYECKYIO BETUYHUHY C JPYTUMH BETUYHMHAMHU.

aHaAJIM3UPOBATh CBOMCTBA TEJl, 3JIEKTPOMArHUTHBIE SBJICHUS U MIPOLIECCHI, UCIIONB3YS (PU3NYECKUE
3aKOHBI: 3aKOH COXPAHEHMS AJIEKTPUUECKOro 3apsija, 3akoH Oma AJig y4yacTKa Lenu, 3akoH J[xoyns-
Jlenna, 3ak0H MPSAMOJIMHEIHOTO pacPOCTPAHEHNUS CBETA, 3aKOH OTPAKEHMSI CBETA, 3aKOH MPEIOMIICHHUS
CBETa; MPHU ITOM Pa3INYaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA U €r0 MaTeMAaTUYECKOE BhIPAKEHUE.

peliaTth 3a/1a4u, UCIoNIb3ys (pu3ndeckue 3akoHbl (3akoH OMa Ui ydacTka 1enHu, 3aKoH Jxoys-
Jlenua, 3aK0H NPSAMOIUHEHHOTO PACIPOCTPAHEHHUS CBETA, 3aKOH OTPAXKEHUS CBETA, 3aKOH MTPEJIOMIICHUS
cBeTa) U (OPMYJIBI, CBSA3BIBAIONINE (PU3MUECKHE BEIMYMHBI (CHUJIa TOKA, SJIEKTPUUYECKOE HANPSIKEHUE,
AJIEKTPUUYECKOE COMPOTHUBIIEHHUE, YEIbHOE CONPOTUBIICHUE BEIIECTBA, paboTa JIEKTPUUECKOTO IO,
MOIIIHOCTh TOKa, (DOKYCHOE pacCTOSHUE M ONTHYECKas CHJIA JIMH3bI, (POPMYIIbI pacyéTa 3JIeKTPHIECKOr0
COMPOTHUBIICHUS TPHU MOCJIEI0BATEILHOM M MapaUIeIbHOM COEJUHEHUU MPOBOJHUKOB): Ha OCHOBE
aHaJlM3a ycJIOBHs 3a/layM 3alHChIBaTh KPATKOE YCJIOBUE, BBLACIATh PU3NUYECKUE BETUUYHUHBI, 3aKOHbBI U
(hopMyITbI, HEOOXOAUMBIE JJIsl €€ PeIlIeHUs, MPOBOIUTH PACUETHI M OLICHUBAThH PEATBHOCTH IMOJTYY€HHOTO
3HaYeHUs! GU3NYECKON BETUUHHBI.



BbINyCKHUK MOJIYYUT BO3MOKHOCTH HAYYHTHCH:

UCNOIL308AMb 3HAHUSL 00 JNIEKMPOMASHUMHBIX U C8EMOBHIX ABIEHUSX 8 NOBCEOHEGHOU HCUZHU OIS
obecneuenusi be3onacHocmu npu oopaweHuu ¢ npudoopamu U MexHUYeCKUMU YCmpoucmeamu, O
COXpaHeHUs1 300P06bs U COONIOOEHUS HOPM OIKON02UHECKO20 NO0BEeOeHUsl 8 OKpycaowell cpeoe;
npUBOOUMb NPUMEPLI BIUAHUS INEKMPOMASHUMHBIX UZTYYEHUU HA JCUBblEe OP2AHUZMbIL,

npUBOOUMb NPUMEPLL NPAKMUYECKO20 UCNOIb308AHUS (PUSULECKUX 3HAHULL O DJIeKMPOMACHUMHBIX
U CBEMOBYIX ABNEHUSX,

Paziuuams Spanuybl NPUMEHUMOCMU (DU3UYECKUX 3AKOHO8, NOHUMAMb 8CeoOuuil xapakmep
@dyHOaAMeHMANbHBIX 3AKOHO8 (3AKOH COXPAHEHUs JIeKMpUYecKo20 3apsaoa) U 02paHudeHHOCmb
UCNOIL3068AHUSL HACMHBIX 3aKOH08 (3akon Oma ons yuacmka yenu, 3akoH Jocoynsa-Jlenya u op.);

UCNONb306aMb  NPUEMBL  NOCMPOEHUs  uU3UYeCKUX Mooenell, HNoucka u @GopmyauposKu
00KA3amMenbCme  GblOGUHYMbBIX 2UNOME3 U Meopemudeckux 6bl80008 HA OCHO8Ee HMNUPUYECKU
VCMAHOBNIEHHBIX (haKkmos,

HAaxXo0ums a0eK8AmHyI0 NpeodoANCeHHOU 3a0ade husuyecKyro Mmooeib, paspeulams npodiemy KaxK
Ha OCHOBe UMEWUXCA 3HAHUU 00  I1eKMPOMACHUMHbLIX — AGIEHUAX C  UCNOTb308AHUEM
MAMeMamuyecKoeo annapama, max u npu NOMOwU Memooos OYeHKU.

9 ki1acc

MexaHnyeckue sABJICHUS

BbInyCKHUK HAay4YHUTCH:

pacrno3HaBaTb MEXaHUYECKHE SIBJIIEHUS U OOBSCHATH HA OCHOBE MMEIOIMXCS 3HAHUI OCHOBHBIE
CBOMCTBA WJIM yCIIOBUS NPOTEKAHMSI ITUX SIBJICHUI: PABHOMEPHOE U PaBHOYCKOPEHHOE IIPSIMOJIMHEITHOE
JBUKEHHE, OTHOCHUTEIBHOCTh MEXAHMUYECKOI'O JBUKEHHS, CBOOOJHOE NAaJECHHUE TEJ, PaBHOMEPHOE
JBM)KEHUE TI0 OKPY)KHOCTH, MHEpLUs, B3aUMOJCHCTBUE TeJl, pEaKTUBHOE JBUKEHME, KoyebaTeabHOoe
JIBUKEHHE, PE30HAHC, BOJTHOBOE JABM)XEHUE (3BYK);

OINMCHIBATh H3YYEHHBIE CBOMCTBAa Tel M MEXaHUYECKUE SIBJICHUS, HCHOJIb3yd (QHU3UUECKue
BEJIMYMHBL: IYyTh, IMEpPEMEIEHUE, CKOPOCTh, YCKOpPEHHE, MepHoj| oOpalleHus, Macca Tejna, cuia,
UMIYJIbC TeJla, aMIUIMTy/Aa, MepuoJ M YacToTa KojeOaHWi, JJUHA BOJHBI M CKOPOCTb €&
pacnpocTpaHeHHs; MpPH ONMCAHWU MPABUWIBHO TPAaKTOBaThb (U3NYECKUN CMBICI HCIIOJIb3yEMbIX
BEIMYMH, WX OO0O03HAUEHHUS M EIUHMIIBI M3MEPEHMs, HaXOAUTb (HOPMYJIbl, CBS3BIBAIOLINE JTAHHYIO
(u3NYECKYIO BEIMYUHY C APYTUMHU BEIMUYMHAMU, BBIYUCIIATH 3HaUCHHE (PU3NUECKON BEIUUYNHBI,

aHAJM3UPOBaTh MEXAHWYECKHUE SIBJICHUS U MPOILECCHI, UCMONb3Yys (U3NYECKHE 3aKOHBI: 3aKOH
COXpaHEHUsl PHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUs, NpuHIMN cynepnosuunu cui, I, 1T u 111 3akoHbI
HeroTOHAa, 3aKOH COXpaHEHHsI UMITYJIbCA; IPU 3TOM Pa3INyaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA U €r0
MaTe€MaTHYECKOE BBIPAXKECHUE;

pa3nuyaTh OCHOBHBIE NPU3HAKUM M3YYEHHBIX (DU3MYECKMX MOJENel: MarepuanbHas TOUKa,
MHEpLUaIbHasl CUCTEMA OTCUETA;

pelaTh 3a7auu, UCTIONb3Ys (PU3HUECKUE 3aKOHBI (3aKOH COXPaHEHHs YHEPTUH, 3aKOH BCEMHUPHOTO
TAroTeHus, npuHuun cyneprnozuuuu cui, I, IT u Il 3akonsr HetoToHa, 3aK0H cOXpaHEHUs UMITYJIbCA,) U
bopmyibl, cBs3bIBaoIIe (U3NYECKUE BEIHUMHBI (IIyTh, CKOPOCTh, YCKOPEHHE, Macca Tena, CHUIa,
UMITyJIBC TeNa, aMIUIMTyAa, IEepUoJ W dYacToTa KosieOaHWil, JIJIMHA BOJHBI U CKOpPOCTh €&
pacrpocTpaHeHHs): Ha OCHOBE aHalW3a YCIOBMS 33/1a4M 3alHCHIBaTh KPATKOE YCJIOBUE, BBIJIENATH
¢bu3nyecKkre BEIUYUHBL, 3aKOHBI U (GOPMYIIbI, HEOOXOIUMBIE AJIsl €€ PEeIIeHUs, TPOBOAUTH PacueThl U
OLIEHUBATh PEATLHOCTH MOJYYEHHOTO 3HaUCHUs (PU3HMUECKON BEITUYHMHBI.

BbINyCKHUK MOJIYYHT BO3MOKHOCTh HAYUYHThCS:

UCNONb306AMb 3HAHUAL O MEXAHUYEeCKUX SBIEHUSAX 8 NOBCEOHEBHOU JHCU3HU O/ 0becnedeHus
bezonacnocmu npu obpawenuu ¢ npubOpamMu U MeXHUYeCKUMU YCMPOUCMEAMU, 0N COXPAHEHUS
300p08bs U COOIOOEHUSL HOPM DKOTIO2UHLECKO20 NOBEOCHUS 8 OKPYICatowell cpeoe; Npusoounms Npumepvl
NPAKMU4ecKo20 UCNONb30BAHUS PUIUYECKUX ZHAHU O MEXAHUYECKUX ABeHUAX U PUIUYECKUX 3AKOHAX;
npumMepsl  UCNOIb308AHUSL B80300HOGNAEMbIX UCHOYHUKOE JHEPeUl; IKOJIOSUYECKUX NOCIe0CHEUll
UCCe008AHUSL KOCMUYUECKO20 NPOCMPAHCME,



Paziuuams panuybl RPUMEHUMOCMU (QU3UYECKUX 3AKOHO8, NOHUMAMb 8Ce0Owull xapakmep
@DYHOAMEHMATIbHBIX 3AKOHO8 (3AKOH COXPAHEHUSI MEXAHUYECKOU IHEP2UU, 3aKOH COXPAHEHUS UMNYIbCA,
3aKOH 8CEMUPHO20 MALOMEHUS);

UCNONL306aAMb NPUEMbL NOUCKA U DOPMYIUPOBKU OOKA3AMENbCIE BbIOBUHYMBIX SUNOME3 U
meopemuyecKux bl80008 Had OCHOBE IMNUPULECKU YCIMAHOBLEHHbIX (haKmos,

HAxXo0ums a0eK8ammuyro npeoylodiCeHHOl 3a0ade hu3uLecKyro Mooelnb, paspeuams npodiemy Kax
Ha OCHOBE UMEIOWUXCS 3HAHULL NO MEXAHUKE C UCNONIb308AHUEM MAMEMAMUYecKo2o annapama, max u
npu NOMOWU MEMOO08 OYEHKU.

DJIEKTPOMATHUTHBIE SIBJICHHUS

BbINyCKHUK HAYy4YHUTCH:

pacrno3HaBaTh JJIEKTPOMATHUTHBIC SIBICHUS M OOBSICHATH HAa OCHOBE MMEIOIIMUXCS 3HAHUN
OCHOBHBIE CBOMCTBA WJIM YCJIOBUS IPOTEKAHMS 3TUX SIBJICHUM: JICKTPOMAarHUTHasl UHAYKIUSA, IEHCTBUE
MarHuTHOTO TOJsl HA TMPOBOJHHUK C TOKOM M Ha JBWXKYIIYIOCS 3apsOKEHHYIO YacTHILy,
3JIEKTPOMArHUTHBIE BOJIHBI, IUCIIEPCHSI CBETA.

OMKCHIBATh DJIEKTPOMATHUTHBIC SIBJICHHS, WCIONb3Yyd (U3MUYECKHE BEIUYHHBI: CKOPOCTH
JJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI M 4YacTOTa CBETA; IPH OIMCAHUHM BEPHO TPAKTOBATh
(bu3MYECKUN CMBICII HCIONb3YEeMbIX BEIMYWH, UX O003HAUEHUS U EIMHUIIBI U3MEPEHUS; HAXOIUTh
(bopMyIIBI, CBA3BIBAIONINE JAHHYIO (DU3MUYECKYIO BETHYUHY C JPYTUMH BETUYNHAMH.

pemars 3aJadu, HUCHONb3ys (OpMysbl, CBs3bIBarolre (U3MUECKUE BEITUYHMHBI: CKOPOCTh
JJIEKTPOMArHUTHBIX BOJH, JUIMHA BOJHBI M 4acTOTa CBETa; HAa OCHOBE aHAIW3a YCIOBUA 3aJa4u
3aMuChIBaTh KPATKOE YCIOBHE, BBIACIATh (PU3UNUECKUE BETUYUHBI, 3aKOHBI U (DOPMYIIbI, HEOOXOUMbIE
ISl €€ pelIeHus], IPOBOIUTE PAcU€Thl U OLEHUBATH PEAIbHOCTh IMOJYYEHHOTO 3HaUeHHs (hU3NIECKOM
BEJINYUHBI.

BbINyCKHUK MOJYYUT BO3MOKHOCTH HAYYHThCH:

UCNONb306AMb  3HAHUSL 00 DNEKMPOMASHUMHBIX  SAGIEHUAX 8 HNOBCEOHEeBHOU JHCUZHU  ONls
obecneuenusi bezonacHocmu npu obpaweHuu ¢ npudbOpamMu U MeEXHUYeCKUMU YCMpOoUCmeamu, OJs
coxpanenus 300p0o8bsi U COONOOEHUS HOPM IKOIOSUYECKO20 NOBeOeHUsl 8 OKpydcaioujeli cpeoe;
nPUBOOUMb NPUMEPLL GIUSHUS INEKMPOMASHUMHBIX UZTYYEHUL HA JHCUBbIE OPSAHUSMbIL,

npU8oOUMb NPUMePbL NPAKMUYECKO20 UCNOIb308AHUSA PUSULECKUX SHAHULL O DIEeKMPOMASHUMHBIX
SABNEHUSX,

Paziuuams Spanuybl NPUMEHUMOCMU (QU3UYECKUX 3AKOHO8, NOHUMAMb 8Ce0Owull Xapakmep
@yHOaMeHMANbHBIX 3AKOHO8,

UCNONL306aMb  NPUEMBL  NOCMPOEHUs  (u3UYecKux Mooenell, Noucka u @GopmyIuposKu
00KA3amenbCcme  GblOGUHYMbBIX 2UNOME3 U Meopemudeckux 6bl80008 HA OCHOBe IMIUPUYECKU
VCMAHOBNIEHHBIX (haKmos,

HAX00ums a0eK8Amuyr NpedioNCeHHOU 3a0ade hu3uyecKyro Mooeib, paspeulams npodiemy KaxK
Ha OCHOBe UMEWUXCA 3HAHUU 00  IIeKMPOMACHUMHbLIX — SGIEHUSX C  UCNOTIb308AHUEM
mMamemamuyecko2o annapama, max u npu ROMOouU Memoo08 OYEHKU.

KBanToBble siBJIeHHS

BbInyCKHUK Hay4YuTCH:

pacmo3HaBaTh KBAaHTOBBIE SIBICHUS U OOBSCHITH Ha OCHOBE HMMEIOIIMXCS 3HAHUN OCHOBHBIC
CBOMCTBA WJIU yCIIOBUS MPOTEKAHUS ITUX SBJICHUN: €CTECTBEHHAs! U MCKYCCTBEHHAS PaINOAKTHBHOCTb,
a-, 6- M1 y- U3JIy4eHUs, BO3BHUKHOBEHUE JIMHENYATOr0 CIIEKTPa U3IIYyYCHHS aTOMA;

OTHCHIBAaTh HM3YYCHHBIC KBAHTOBBIC SIBJICHUS, HWCIONB3YS (PU3HUYECKUE BEIMYUHBI: MaCCOBOE
YHCIIO0, 3apsIOBOE YHWCIIO, MEPHUOJ TMOJypacmana, dHeprus (OTOHOB; NPHU OMUCAHUH TMPABUIHHO
TPaKTOBAaTh (PU3UYECKUIA CMBICII HUCIIONB3YEMBIX BEIUYMH, UX 0003HAYEHUS M CIUHUIIBI U3MEPEHUS;
HaXOOUTh (DOPMYIBI, CBS3BIBAIOIINE NAaHHYIO (U3NYECKYIO BEIMYHMHY C JPYTUMH BEITUYMHAMU,
BBIYHUCIISTH 3HaUeHUE (PU3UICCKOMN BEITMYUHBI;



aHAJM3UPOBATh KBAHTOBbIC SBJICHUS, WCHOJIB3yd (U3UUYECKHUE 3aKOHBI M TOCTYJIAThl: 3aKOH
COXpPAHEHUsI SHEPIUH, 3aKOH COXPAHEHMS AJIEKTPUYECKOrO 3apsja, 3aKOH COXPAHEHUs MAacCOBOIO
4KCJIa, 3aKOHOMEPHOCTH M3JIy4YEHHUS U IOTJIOLIEHUS CBETa aTOMOM, IPU 3TOM pa3iuyaTh CIOBECHYIO
(bOopMyIMPOBKY 3aKOHA U €r0 MAaTEMaTUYECKOE BHIPAKEHUE;

pa3nauyaTh OCHOBHBIE NPU3HAKU IUIAHETAPHOM MOJENM aToMma, HYKJIOHHOW MOJEIN aTOMHOIO
A5pa;

IIPUBOJUTL MPUMEPbl NIPOSABICHUS B MPUPOJE U  IPAKTUUYECKOIO  HCIHOJB30BaHUS
PaaNOAKTUBHOCTH, IAEPHBIX U TEPMOSJAEPHBIX PEAKIUM, CIEKTPAIbHOIO aHAJINA3A.

BbINyCKHHK MOJYYUT BO3MOKHOCTH HAYYHThCH:

UCNONb306aMb NOJYYEHHble 3HAHUS 6 NOBCEOHEeGHOU HCU3HU Npu obpawenuu ¢ npubopamu u
MEXHUYECKUMU YCMPOUCMEaMU (CUEMYUK UOHUSUPYIOWUX yacmuy, 003umemp), Ol COXPAHeHUs!
300p06b51 U COONIOOEHUSL HOPM IKOJLOSULECK020 N0BeOeHUsl 8 OKPYJcalowell cpeoe;

COOMHOCUMb DHEPSUIO CEA3U AMOMHBLX 510ep ¢ OeeKmom MAacchl,

npU8OOUMb NPUMePbL GIUAHUSA PAOUOAKMUBHBIX USLYUEHULI HA HCUBbLE OP2AHU3MbI, NOHUMAMb
NPUHYUN 0eticmeust 003UMempa U pasiudamys YCio8us €20 UCNOIb308AHUS,

NOHUMAmMb  dKOolocUdecKue npoodnemvl, BO3HUKAOWUE NpU  UCNONb308AHUU  ATNOMHBIX
INEKMPOCMAHYULL, U NYMU DPeuleHUus 3Mmux npoodnem, NepCcnekmusvl UCHONb308AHUSL YAPABIAEMO20
MEPMOSOEPHO20 CUHME3A.

Crpoenue n 3Bos1ouusA BeesienHol

BbInyCKHUK HAay4YuUTCH:

YKa3bIBaTh HAa3BAHUA IIJIAHCT Conne4yHon CHUCTCMBbI; pa3jindyaTb OCHOBHBIC NPU3HAKU CYTOYHOI'O
BpalleHus 3BE3HOr0 Heba, nBrxkeHus JIyHsl, COJIHIIA U IJITaHET OTHOCUTENIBHO 3BE3;

IIOHUMATD pa3Indrsd MCKIY FGHHOIICHTpH‘-IGCKOﬁ n FCOHCHTpH‘ICCKOfI CUCTCMaMH1 MHUpa.

BbINyCKHUK MOJYYUT BO3MOKHOCTh HAYUYHThCS

VKA3b16amsb 00wue C8OUCMEA U OMAUYUSL NIAAHEM 3eMHOU 2PYRNbL U NIAHEM- SUSAHMO8, MAbIX
men Coaneunou cucmemvbl U OONLWUX NIAHEM, NOIL30BAMbCS KAPMOU 36€30H020 Heba npu
HabO00eHUAX 36E30H020 Heba,

PA3IUYAmMs OCHOBHbLE XAPAKMEPUCMUKU 3630 (Dasmep, ysem, memnepamypa) COOmHOCUMs yeem
36€30bl C €€ memMnepamypotl;

paszauuams eunomeswvl 0 npoucxodicoenuu ConHeuHol cucmemoi.

2. Coep:kanmne y4eOHOro nmpeamera

IkonpHBIH Kypc (HU3MKH - CHCTEMOOOPA3yIOIIUNA /il E€CTECTBEHHOHAYYHBIX Y4EeOHBIX
npeaAMETOB, IMOCKOJIbKY (bI/ISI/I'-IeCKI/Ie 3aKOHBI JIC)KAT B OCHOBC COACPIKaHHA KYypPpCOB XUMUH, 6I/IOJ'IOFI/II/I,
reorpaduu ¥ aCTPOHOMUH.

N3yuenne pu3nku HampaBI€HO HA OCBOEHHUE YyYAIIMMHCS OOIIUX 3aKOHOB W 3aKOHOMEPHOCTEH
MIPUPOIHBIX SIBICHUH, pa3BUTHE MPEACTABIECHUN O CTPOCHUH, CBOMCTBAX, 3aKOHAX CYIIECTBOBAHUS U
IBUKEHHUS] MaTepud, (QOpMUpOBAaHHWE HAyYHOM KapTUHBI MHpa - BaXXHOTO pecypca HaydHo-
TEXHUYECKOT'0 IIporpecca.

OcBoenne ydeOHOTO Tpeamera «Dusmka» oOecrmeynBaeT O3HAKOMJICHHE OOYYalolUuXcs C
(U3MYECKUMU U aCTPOHOMHUYECKHMH SIBICHUSMU, OCHOBHBIMH TMPHUHIMIIAMU PabOThl MEXaHU3MOB,
BBICOKOTEXHOJIOTHYHBIX YCTPONCTB U MpUOOPOB, pPa3BUTHE KOMIIETEHIMH B 00JIACTH €CTECTBEHHO-
HAyYHBIX UCCIIEIOBAHUN U IKCIIEPUMEHTOB, POBEICHUSI HHCTPYMEHTAIbHBIX U3MEPCHHIA.

HporpaMMa YUUTBIBAECT BO3MOXXHOCTBH IMPOBCACHUSA OIIBITOB, JECMOHCTPUPYCMBIX YUYHUTCICM B
KJ1acce, 1abopaTOpHBIX pabOT U OMBITOB, BHIMOIHAEMBIX YUAIIUMUCS.

JlaGoparopHble padoThl (He3aBHCHMMO OT TEeMATHYECKOW NPHHAIJIEKHOCTH) JeJATCS Ha
cJenyrlue THIBI:

1. IlpoBeneHue npsaMbIX H3MepeHUuil GU3NYECKNX BeJIUYUH



2. Pacuyer 1o MOJY4YEHHBIM pe3yJbTaTaM MPSIMbIX U3MEPEHHH 3aBUCHUMOIO OT HUX IapamMmeTpa
(KOCBEHHBIE U3MEPEHUS).

3. HaGnroenue siBIEHUI W TIOCTAHOBKA OIBITOB (HA KQUECTBEHHOM YPOBHE) MO OOHApPYKEHUIO
(bakTOpOB, BIUAIOLIMX HA IPOTEKAHUE JAHHBIX SIBJICHHUH.

4. WccnenoBaHue 3aBUCUMOCTU OJHOM (PM3UYECKOW BEIMYMHBI OT JIPYrod C MPEICTaBICHUEM
pe3yabTaTOB B BUJE rpaduka Wiy TaOIMLbL.

5. [IpoBepka 3aaHHBIX MPEANIOI0KEHUHN (TIPSMBIC U3MEPEHUS (PU3MUECKUX BETUUMH U CPABHEHUE
3aJJaHHBIX COOTHOILEHUI MEX]ly HUMH).

6. 3HAKOMCTBO ¢ TEXHHYECKHMH YCTPOHCTBAMHU U UX KOHCTPYMpPOBaHMe.

Conep:kanue y4eOHOI0 nmpeaMeTa

1. ®usuka u pusnyeckrue MeToAbl H3YUYeHHUs IPUPOADI

dusuka - Hayka o npupoae. Puznyeckue Tena u spiaeHus. Habmonenue u onucanue Gpu3n4eckux
sapreHn. OU3NUECKU SKCIepUMEeHT. MoenupoBaHue SIBICHUN 1 00BEKTOB IPUPOIBI.

dusnyeckue BEIWYMHBI W MX U3MepeHue. TOYHOCTb M IOTPEIIHOCTh HU3MEPEHHUH.
MexnayHapoiHas cuctema eIMHMLI.

dusnyeckue 3aK0HbI U 3akoHOMepHOCTH. Dusmka u TexHuka. Hayunsiit meron nosznanus. Ponb
¢u3nku B GOPMHUPOBAHUH €CTECTBEHHOHAYYHOW I'PAaMOTHOCTH.

2. Mexanu4ecKkue siBJCHUS

MexaHnuueckoe JBIKEHHE. MaTepuanbHas TOYKa Kak MoOJAeNbh (DU3MYECKOrO  Tela.
OTHOCHUTENBHOCTL MEXAHMYECKOTo ABMKEHHA. Cucrema otcuera. @DU3HMYECKHE BEIWYUHBL,
HEOOXOAUMBIE JJIsl OTIMCAHMS IBUKCHUS M B3AUMOCBSI3b MEXTy HUMH (TIyTh, IEpeMeIIeHIe, CKOPOCTb,
YCKOpEHHue, BpeMsl IBM)KEHUs). PaBHOMEpHOE M PpPaBHOYCKOPEHHOE IMPSIMOJIMHEHHOE JIBUXKECHHUE.
PaBHOoMepHOe nBwkeHHMe 1O OKpykHOcTH. [lepBwlii 3akoH HproTOHa M wmHepuumsa. Macca Tena.
[InotHocth BemectBa. Cuia. Equnuibel cuibsl. Bropoit 3akon Herotona. Tperuit 3akoH HbroToHa.
CBobOoaHoe nasenue ten. Cuia TsKecTH. 3aKOH BCeMUPHOTOo Tarotenus. Cuia ynpyroctu. 3akoH ['yka.
Bec Tema. HeecomocTs. CBf3b MeXAy CHIOW TSOKECTH W Maccod Tena. JluHamomertp.
PaBHogelicTBytomas cuna. Cuna tpenusi. TpeHue ckoibxeHus. TpeHue nokos. TpeHue B npupoje u
TEXHHUKE.

Nmnynec. 3akoH coxpaHeHuss HMIynbca. PeakTuBHOE [BHKeHHE. MexaHuueckas padora.
MomHocts. Oneprus. IloreHumansHas W KuHeTHueckas HHeprus. llpeBpamienue ogHOro Buzaa
MEXaHUYECKOI 3HEPTUu B APYroil. 3aKoH COXpaHEHUS MOJHONW MEXaHUYECKOH SHEPIUH.

IIpocTeie MexaHM3MBI. YCIOBHSI PaBHOBECHsI TBEPAOIO Tejla, MMEIOLIETO 3aKPEIUIEHHYIO OCh
nBUKEeHUs. MoOMeHT cuibl. [Jenmp msaxcecmu mena. Poryar. PaBHoBecue cui Ha pblyare. Peruaru B
TeXHHUKe, ObITy 1 ipupoze. [loaBrkHBIE U HENMOABMKHBIE 6J0KH. PaBeHCTBO pabOT MU MCIIOIb30BAHUH
MPOCTBIX MeEXaHU3MOB («305I0TO€ MpaBWIO MeXaHHKW»). KoapduuueHt mnonesHoro nencTBus
MEXaHHU3Ma.

JHaBnenve TBepabix Ten. Epaununbl maMepenust naBiaeHus. CrocoObl M3MEHEHUS JaBIICHUS
HaBnenne xuakocrtedl M ra3oB 3akoH Ilackans. JlaBneHue >KMIKOCTM Ha JHO M CTEHKH COCYZA.
Coobmarommecst cocyasl. Bec Bo3myxa. AtMochepHoe maBinenme. lM3mepenue atmochepHOTO
nasnenust. OnbiT Toppuuenan. bapomerp-aneponn. ATMochepHoe 1aBiIeHNEe Ha Pa3InYHbIX BBICOTAX.
I'unpaBnnueckue MexaHu3Msl (ipecc, Hacoc). JlaBieHne )KUIKOCTH U ra3a Ha Orpy>KeHHOE B HUX TEJO.
ApxumenoBa cuina. [InaBanue ten u cynos Boznyxoruiasanue.

Mexannueckue konebanus. [lepuon, yactora, ammnTyna kosedanuii. Pesonanc. Mexannieckue
BOJIHBI B OJTHOPOJHBIX cpenax. [[nuHa BoiHBI. 3ByK Kak MEXaHHWYECKas BOJIHA. |'pOMKOCTH M BBICOTA
TOHA 3BYKA.

3. TensioBbIe sIBJIEHUS

CrpoeHnue BemecTBa. ATOMBI M MOJIEKYIbI. TerioBoe NBUKEHUE aTOMOB U Mosiekyi. Juddysus
B rasax, *XMJIKOCTSAX M TBEPABIX Tenax bpoynosckoe osudicenue. B3aumoneicTBue (NpUTSIKEHUE U
OTTAJIKUBAHUE) MOJIEKYJ]. ArperaTHble COCTOSHUS BellecTBa. Paznuume B CTPOGHHMHU TBEPIBIX Tell,
KUIKOCTEN U Ta30B.

TennmoBoe paBHOBecue. Temmeparypa. CBsi3b TEMIEPATYpPhl CO CKOPOCTBHIO XAOTHYECKOIO
IBIDKEHUS vacTull. BHyTpeHHss osHeprusi. Pabota u Termomepenada Kak CHOCOOBI HM3MEHEHUS



BHYTpeHHel 3Hepruu tena. TemnonpoBogHocts. Konsekuus. M3nyuenue. [Ipumeps! Temonepenauu B
npupoje 1 TexHuke. KonmnuecTBo TemIOThl. Y AelbHAs TEIJIOEMKOCTh. YelbHasl TEIUIOTa CTOPAHMS
TOIUIMBA. 3aKOH COXPAHEHUs M IPEBPAILEHUS 3HEPIUH B MEXAHWYECKUX M TEIUIOBBIX IIPOLIECCAX.
[InaBneHue u OTBepAECBaHME KPUCTAUIMYECKHUX TeJ. YIelbHas TeIioTa IuaBieHus. Mcnapenuwe u
KoHAeHcauus. [lornonenue 3Heprum Npu UCHAPEHUN XUAKOCTU U BBIAEICHUE €€ MPU KOHIAEHCALUU
napa. Kumenue. 3aBUCMMOCTh TeMIEPATypbl KHUIEHUS OT JaBJICHUSA. YJAENbHAas TEIUIoTa
napooOpazoBaHuss W KOHJeHcauuu. Bnaxnocts Bo3ayxa. PabGora ra3a mnpu pacmmpeHum.
[IpeoOpa3oBaHus SHEpPruM B TEIUIOBBIX MalIMHAX (mapoBas TypOWHA, ABHUraTellb BHYTPEHHErO
cropaHusi, peakTHBHbIH jaBurarenb). KIIJ| TemnmoBoit MamumHbL — DKkonoeuueckue npobaemvl
UCNONIb308AHUSL MENJIOBLIX MAUUH.

4. DN1eKTPOMArHUTHbIE SABJICHHSA

Dnextpuszanus ¢uznyeckux Tea. BzanMonelicTBue 3apskeHHbIX Tel. [[Ba poja 3JIeKTpHUecKUx
3apsAaoB. JleaMMOCTh 3JIEKTPUUECKOTO 3apsAja. OJEMEHTApHBIM 3JIEKTpUYECKH 3apsa. 3aKkoH
COXpaHEHUs 3JIEKTpUYECKOro 3apsaa. I1IpoBoJHUKH, MOIYIPOBOJHUKU U U30JISATOPHI JIEKTPUUYECTBA.
DNEKTPOCKOI. DJIEKTPUUECKOE MOJie KaK 0COObI BUJ Marepuu. JleficTBHUE JEKTPUUYECKOro MOJisi Ha
aneKTpudecKkue 3apsiabl. Konoencamop. Dnepeus 31eKmpuiecko2o nojisi KOHOeHcamopa.

OnexTpuueckuid ToK. VICTOUHMKYU 3JIEKTPUUECKOro TOKA. DJIEKTpUUECKas LElb U €€ COCTAaBHbIE
yacTi. HampaBnenue u JEHCTBUS 3IEKTPUUYECKOTO TOKa. HocuTenu 3iIeKTpUYecKux 3apsalioB B
Metaiax. Cwia Toka. DJEKTpUUYECKOE HampsbKeHue. HanpsowceHnocms  21eKmpuyecko2o noJisl.
DIEeKTpUYECKOE COMPOTUBICHUE MPOBOAHUKOB. ENMHUIIBI CONPOTUBIIEHUS. 3aBUCUMOCTb CHJIbI TOKA OT
HanpspkeHus. 3akoH OMa Juist yyacTka Lenu. Y ienbHoe conpoTtusienue. Peoctarsl. [locnenoBarensHoe
COeIMHEHHE MPOBOAHUKOB. [lapainenbHoe coequHeHne NPOBOIHUKOB.

Pabora »yeKTpHUecCKOro TOMSI MO TIEPEMENICHHIO JJIEKTPHUYECKUX 3apsaaoB. MOIIHOCTh
3JIEKTpUYECKOro Toka. HarpeBaHnue nmpOBOJHUKOB 3JEKTPUUYECKUM TOKOM. 3akoH J[xoyns - JleHua.
DneKTpUUecKre HarpeBaTeIbHbIE U OCBETUTENbHBIE TPUOOPHL. KOopoTkoe 3aMbikanue. MarHuTHoE rouie.
Wuaykuust MarHuTHOrO nossi. MarautHoe nosie Toka. OnbIT Opereaa. MarHuTHOE MOJe MOCTOSHHBIX
MarHuToB. MarHutHoe mosie 3eMiiu. OJEeKTpPOMarHuT. MarHuTHoe I0JIe KATYIIKH C TOKOM.
IIpumeHeHne 2IEKTPOMaruuToB. JleficTBre MarHUTHOTO MOJIsl HAa IPOBOAHMK C TOKOM M JABHKYILYIOCS
3apsokeHHyl0 vactuny. Cuna Amnepa u  cuna Jlopenya. OnexTpoaBurareib. SIBieHue
NEKTPOMAarHuTHOM HHAYKIMs. OnbiTel Papazest.

DOneKkTpoMarHuTHeIe KosieOaHusi. KonebamenvHuliti koumyp. Onekmpozenepamop. llepemennwiii
moxk. Tpancgpopmamop. Tlepenada 3MeKTpUUECKOM SHEPTUH Ha PACCTOSTHUE. DIEKTPOMAarHUTHbIE BOJIHbI
U UX CBOMCTBA. [lpunyunsl paduocesizu u menesudeHus. Bausnue snexmpomacHumnvlx usnyyeHuu Ha
JHCUBbLE OP2AHUSMDL.

Ckopocth cBeta. CBer - anekTpoMmarHuTHas BosiHa. Jlucnepcust cBeta. Mumepghepenyus u
ougpaxyusi céema. VICTOUHUKU cBeTa. 3aKOH MPSIMOJIMHEHHOIO pacrnpocTpaHeHHE CBeTa. 3aKOH
oTpaxkeHus cBeta. [lnockoe 3epkano. 3akoH npenomiieHus cBeTa. JIMH3bl. DOKYCHOE pPacCTOSHUE U
OINTHYecKasi cuia JMH3bI. M300pakeHne npeaMera B 3epkaiie u tuH3e. Onmuueckue npubopul. I'na3 xak
ONTUYECKasi CUCTEMA.

5. KBaHTOBBI€ SIBJICHUS

Crpoenne aromoB. [lmanerapnas wmozenp atoma. KBaHTOBBIM XapakTep TMOIJIOIIEHUS U
UCIYCKaHMs cBeTa aroMaMu. JIuHeiuaTsie criekTpbl. OnbiTel Pesepdopra.

CocraB aromHoro szapa. IIpoToH, HEUTPOH W DSIEKTPOH. 3aKOH OWHINTEHHAa O
NPONOPIMOHAIBHOCTH Macchl W JHEpruu. Jegpekm macc u onepeusi c6A3u aAMOMHbIX s0ep.
PannoaktuBHOCTh. Ilepuon momypacnana. Anbda-usnydenue. bema-uznyyenue. I'amMmma-u3nydeHue.
Anepusle peakuuu. Mcrounuku sHeprum ConHua M 3Be3A. SnepHas 3HepreTtuka. Ikonocuueckue
npob.emovl pabomul AMOMHbIX 21eKkmpocmanyui. J1o3uMeTpust. Bausnue paouoakmugHbiX U3nyyeHull Ha
JHCUBBIE OP2AHUIMDL.

6. CTpoenmne u 3BoI0UMS BeesieHHOM

['eonieHTpUUecKast M TEIUOICHTPUYECKast CUCTeMbl Mupa. Pu3ndeckas mpupoja HeOSCHBIX Tel
Conneunoii cucremsl. [Iporncxoxaenne Conneunon cucrembl. uzndeckas npupoaa CoJiHIa U 3BE3].
Crpoenue Beenennoit. OBomonuus Beenennoit. I'unoresa bonbiioro B3pbIBa.



Benymme ¢popMbI 1 MeTObI, TEXHOJIOTHH 00y4YeHMSI.

JUia peanu3anuy JaHHOM IPOrpaMMBbl MCIOJIb3YHOTCS NEAATOTMYECKUE TEXHOJIOTUH YPOBHEBOI
muddepeHranun oOyueHusi, TEXHOJOTMM Ha OCHOBE JIMYHOCTHOMH OpHUEHTAllUHU, KOTOphIE
NOIOMPAIOTCS JUISI KaKJOTO0 KOHKPETHOTO KiIacca, YpoKa, a TaKKe CIEOYIOIIe METOIbl U (POpPMBI
oOyuYeHUsl U KOHTPOJIA:

®opmbl padoThl: Oecena, pacckas, JIEKLIMS, TUCIYT, IKCKYpCHsl (IIyTELIECTBUE), TUIaKTHUYECKast
urpa, nuddepeHnupoBaHHbIe 3a/laHus, B3aWMOIPOBEPKa, MpakTUdeckas padoTa, caMOCTOSITeIbHAs
pabota, ppoHTaNbHAS, HHAUBUAYAJIbHAS, TPYIIIIOBAs, MapHAs.

Metoabl pabdoTbl: OOBSICHUTEIBHO-UUTFOCTPATUBHBIM, PEMPOAYKTHUBHBIN, IMPOOJIEMHBIMH,
SBPUCTUYECKHM,  HCCIEI0BATEIbCKO-TBOPUYECKUH, MOJEIbHbIA, MPOrPAMMHUPOBAHHBIN, PpEIICHUE
POOJIEMHO-TIOMCKOBBIX 3a]1a4.

MeTtoabl KOHTPOJISI YCBOCHHUS MaTepuaia: (ppoHTambHAs YCTHasl MPOBEpPKA, MHIUBUIYaTbHBIN
YCTHBII ONpPOC, MUCHMEHHBIM KOHTPOJIb (KOHTPOJBHBIE U MPAKTUYECKHUE pabOThl, TECTUPOBAHHE,
MMUCbMEHHBIN 3a4€T, TECTHI).

VY4eOHbIil mpoIecc OCYIIECTBISETCS B KIACCHO-YpPOUHOH (opme B BUAEC KOMOMHUPOBAHHBIX,
MPAKTUKO-TA00PAaTOPHBIX, KOHTPOJHHO-TIPOBEPOUYHBIX H JAp. TUIIOB YPOKOB, C HCIIOJIE30BaHUEM
MYJIbTUMEAUIHOTO MaTepHala.

3. TemaTuyeckoe MJIAHMPOBAHUE

B cootBerctBuM ¢ TpeboBaHusMu DenepanbHOrO TOCYJApCTBEHHOTO 00pa30BaTEIIEHOTO
CTaHJIapTa OCHOBHOTO 00111eT0 00pa3oBanus npeamet «Pusnkay uyyaercs ¢ 7-ro mo 9-i kiacc. Ob61ee
YHUCJIO y4eOHBIX YaCOB 3a TPU Trojia oOyueHust — 244 u.

Temaruueckoe miIaHUPOBaHUE COCTABJICHO U3 pacueTa 2 yaca B HeJeno B 7 U 8 kilaccax u 3 yaca
B Hegemto B 9 kitacce: 70 4. B 7 xiacce, 72 4. B 8 kitacce u 68 4. B 9 kiacce.

7 kaacce
(70 u, 2 u B HemeTI0)

1. BBenenue (44)

®dusnka - Hayka o mnpuponae. Pusmnueckue sBieHus. HaOnromeHus, ONBITHI, HW3MEPEHUS.
Mooenuposanue sasnenuii u 0o6vexkmos npupoovr™.  Ilocpewnocmu usmepenui. MexayHapoHas
cucrema enuHull. dusndeckue 3akoHbl. Ponb Qu3nku B HopMuUpOBaHMM HayyHOW KapTHHBI MHpa.
®u3nkKa U TEXHHKA.

@DOHmaJZbHCl}Z ﬂa60pam0pHaﬂ pa60ma

1. N3mepenue puanyeckux BEIUUYHUH C yYETOM aOCOTIOTHON MOTPEIIHOCTH.
2.IlepBoHayanbHbIEe CBeeHUSI O CTPOEHUHM BelecTBa (6 1)

Crpoenue BemiecTBa. Monekynbl. J[BrkeHune monekyi. bpoyHoBckoe napukenue. Huddysus.
HpI/ITSDKeHI/Ie 1 OTTAJIKMBAHHUEC MOJICKY.I. Paznmunbie cocTosSHUS BEIIECTBA U UX 00BSICHEHHE HAa OCHOBE
MOJIEKYJIIPHO-KHHETHYECKUX MTPEACTABICHUM.

Dponmanvras 1abopamopHas paboma

2. N3mepenne pa3MepoB MajbIX TeI.
3.B3aumopeiicreue teJa (21 v)

Mexannyeckoe aBwKeHuE. OmHocumenbHocms Osudicenusi. PaBHOMEpHOE W HEpPaBHOMEPHOE
nerokeHue. [Iyrs. Cxkopocts. MHepius. B3aumopeiictBue ten. Macca tena. i3mepeHnue Macchbl Telna ¢
MOMOIIbI0 BecoB. [1moTHOCTE BemecTBa. SABnenne tarorenus. Cuia Tsbkectu. Bec mena. CBA3b MEXIY
cuiiol TsbkecTd U Maccod. Cuia ynpyroctu. 3akoH ['yka. lunamomerp. I'paduueckoe nzobOpaxkeHue
cuibl. CloKeHue CuJl, AEMCTBYIONIMX BIOJIb OJHOM NpsAMOM. [Jenmp msascecmu mena. Tpenne. Cuna



TpeHus. TpeHue CKOJIbKeHUs, KaueHus, MoKos. [loammmnaukuy.

Dponmanvrsle 1abopamopuvle pabombl

3. W3yueHne 3aBHCHMOCTH NYTH OT BPEMEHH INpPU NPSIMOJUHEHHOM pPaBHOMEPHOM
JBUKEHUH

4. W3mepenune Macchl Tela Ha PhIYaKHBIX Becax.

5. N3mepenune o0bEMa TBEPAOTO TEIA.

6. W3mepenue mioTHOCTH TBEPIOTO Tea.

7. HccnenoBanne 3aBUCHMOCTH CHUJIBI YIPYTOCTH OT YAJUHEHUS MPYXHUHBL. M3MmepeHue
XKECTKOCTHU IIPYKUHBI.

8. HccnenoBanne 3aBUCHUMOCTH CHUJIBI TPEHHUS CKOJIBKEHHUS OT CHUJIbl HOPMaJbHOTO
JaBIICHHS.

9. Onpenenenue HEeHTpPa TSHKECTU MIIOCKOHN TUIACTHHBI.

4. laBJjieHUe TBEPABIX TeJl, dKUAKOCTEH 1 ra3oB (224)

Hasnenue. [laBnenue TBEpAbIX Ten. [laBienue raza. OObsCHEHWE NABJIICHHUS ra3a Ha OCHOBE
MOJIEKYJISIPHO-KUHETUUECKUX mpeacTaBieHui. 3akoH Ilackans. JlaBneHue B KHAKOCTH U Trase.
Coobmarommecst cocynsl. Llmo3pl. ['mapaBnmndeckne Mammbbel. ATMochepHoe maBneHue. OmNbIT
Toppuuennu. bapomerp-anepou. 3mMenenue atmocdepHoro aasieHus ¢ Beicotoil. Manometp. Hacoc.
ApxumenoBa cuwiia. 3akoH ApxumMeza. Y clloBus I1aBaHus Ten. Boauelii tpancnopt. Bozayxomnasanue.

Dpoumainvhbie JZCl6ODClI’I’lODHbl€ Da6OI’I1bl

10. W3mepenue naBiaeHus TBEPAOrO Tea Ha OIopy.
11. N3mepenne BBITATKMBAOIIEH CUJIBL, JEHCTBYIOLIEH HA IOTPYKEHHOE B KUIKOCTH TEIO.
12. BolsicHeHME yCI0BUH TUTABaHUS TEa B )KUIKOCTH.

5.Pa6ora u MmomHOCTH. JHeprus (124)

PaGora cumibl, nAelcTByOIIEl 10 HampaBiICHHWIO MABIKEHUs Tena. MorrHocTs. [IpocTsie
MEXaHU3MBI. Y CJIOBUs paBHOBecHs pbpluara. MomeHT cuibl. PaBHOBecHe Tena ¢ 3aKpeIuIEHHON OCBIO
BpanieHusi. Buasl paBHoBecus. «30510Toe MpaBuiio» mMexanuku. KosdduimeHT nonae3noro aeucTBus
MeXaHu3Ma.

Kunernyeckas sHeprus asuxyuierocs tena. [loTeHnuanbHas SHEprusi MOAHITOrO Tejaa. 3aKOH
COXpaHEHUs MOJIHOW MEXaHW4YeCKOW dHepruu. [IpeBpamnienne oMHOro BHUIa MEXAaHMYECKOW DHEPIUU B
Ipyroil. DHEprus pek U BeTpa.

Dpoumanvhbsie JlCl6ODClI’I’lODHbl€ l?a6OI’I1bl

13. BrlisicHeHue ycioBUS paBHOBECHSI phluara.
14. N3mepenne KII/] npu noaséme Tenna 1o HakJIOHHOM ITOCKOCTH.
Koa-Bo
Tema K/p JI/p
4acoB
Beenenue 4 - 1
[lepBoHaYanbHBIE CBEICHUS O CTPOSHUU 5 1
BeEIllECTBA
BsaumopelictBue Ten 21 1 7
JlaBnenue TBEPABIX TEII, KUIKOCTEH U Ta30B 22 2 3




PaboTa 1 MOIITHOCTE. DHEPTHS 12 1 2
IToBTOpEeHne 3) 1 -
HUTOI'O 70 5 14

KonTposabHble padoThI

JlaGoparopHblie padoThI

Ne Tema Ne Tema Ne Tema
HccnenoBanue
N3mepenue
3aBUCHUMOCTH CHJIBI
Mexanuueckoe buznveckux
TPEHUS CKOJIbKEHUS
1 | nBukeHUE. 1 | BenUYMH C y4eTOM 8
. OT CHJIbI
[InoTHOCTS. abCcoMOTHON
HOPMAaJIbHOTO
MOTPEIIHOCTH
JaBJICHHUS.
N3mepenue Ornpenenenue
JaBnenue u
2 - 2 | pa3MeEpOB MaJIbIX 9 | meHTpa TAKECTH
' TeJ. IIJIOCKOM MJIACTUHBI.
N3yuenue
3aBUCUMOCTH IIyTH
JlaBneHnne H3mepenue
N OT BPEMEHHU MpHU .
3 | TBEpABIX Te, 3 . 10 | nmaBneHus TBEPAOTO
N MPSMOJIMHEITHOM
KHUJKOCTEN U ra3oB TeJa Ha OTopy.
PaBHOMEPHOM
JBI>KEHUH
N3mepenue
IIpoctsie BBITAJIKABAOLIEN
N3mepenune
MexaHu3Mbl. Pabora. CHUTHI,
4 4 | Maccel Tena Ha 11 . .
MonHOCTb. JIEVCTBYIOIIEH Ha
PBIUYQKHBIX BEcax. i
DHeprus. MOTPYXEHHOE B
KHUJKOCTb TEJIO.
Hrorosas N3smepenune BersicHeHne
5 | KoHTpOIBHAS paboTa 5 | o0bEma TBEpIOTO 12 | ycnoBui miaBaHUS
3a rof. Tena. TeJa B )KUJAKOCTH.
N3mepenue Boracuenue
6 | mmoTHOCTH 13 | ycnoBus
TBEPIOTO TeNa. paBHOBECHS phIUara.
Uccnenosanme
3aBHUCHUMOCTH CHJIBI Vsmepenne
7 YHpyrocTa ot 14 KITJ] npu moxbéme
YAJIMHCHUA TeJIa 10 HaKJIOHHOMN
[Py HHBL. IUTOCKOCTH.
N3zmepenne

JKECTKOCTH




MPYKHUHBIL.

8 kiacc (72 4, 2 4 B HeIeJ10)
1.TennoBbie siBjaenus(124)

TennoBoe aBmxenue. Temneparypa. Tepmomerp. CBsi3b TeMIepaTypbl CO CKOPOCTHIO  JTBUKECHHS
ero yactuil. BuyTtpennsis sneprus. Pabora u Teruionepesada Kak crocoObl U3MEHEHHs] BHYTpEHHEH
SHEpruu Tena. Bunel Temnonepeaayu: TEIUIONPOBOAHOCTh, KOHBEKLHUA, u3ilydeHue. KomnnuecTBo
TEIUIOTHL. YJenbHas TEIJIOEMKOCTh BEIIeCTBA. YJIeJbHas TeIUIoTa CropaHusi TOIUIMBA. 3aKOH
COXPAaHEHHUS SHEPTUHU B MEXaHUYECKHX U TEIJIOBBIX MPOIIECCaXx.

@pomnaﬂbele Jla60pam0prle 1%1601’71?11

1. CpaBHEHHE KOJIMUECTB TEIJIOTHI TPU CMEIIMBAHUU BOBI PA3HON TEMIIEPATYPHI.
2. N3mepenue yenbHON TEIUNIOEMKOCTH TBEPAOTO TEA.
2.13MeHeHUe arperaTHbIX cocTosiHUii BemecTBa (114)

[InaBnenne u kpucrasmsanus. TemiepaTypa IUIABICHMS. Y IelIbHas TEIUIOTA IUIABJICHMUS.
Wcnapenue u konaeHcauusd. BnaxxHocts Bozayxa. OTHOCHTENbHAs BJIAXHOCTh U €€ H3MEpEHHE.
Icuxpomemp. Kunenue. Temneparypa KUNIEHUS. 3a8uUcumocms memnepamypbl KUNeHuss 0m 0aei1eHusl.
YaeneHas TemioTa napoodpazoBanus. OObsCHEHNE U3MCHCHHI arperaTHbIX COCTOSHUI BEIIESCTBA HA
OCHOBE MOJIEKYISPHO-KMHETUYECKUX TIPEICTABIICHUMN.

IIpeoOpa3oBaHust SHEPrUM B TEIUIOBBIX MalllMHaX. [laposas mypbuna, 0guzamens 8HYymMpeHHe20
ceopanus.  Xonoounvuux. KII[[ mennogou mawiunsl. IKonocuueckue npoodnemvl UCNONb308AHUSA
Menio8bIX MAUUH.

@DOHmaJZbHCl}Z ﬂa60pam0pHaﬂ pa60ma

3. N3mepenne OTHOCUTENBHOM BIa)KHOCTH BO3yXa.
3.2yiekTpUYecKne siBJIeHUus (274)

Onektpuzaiusi Ten. JIBa poja sneKTpUyYecKHX 3apsaoB. BammoneicTBue 3apsnoB. 3aKoH
COXpaHEHHUs BIIEKTPUYECKOrO 3apsiia. DJeKTpuyeckoe moje. [IeHcTBHUE 3IEeKTPUYECKOro Mojs Ha
JNEeKTpUYEeCKUue  3apsabl.  [IpooOHUKU,  OudNeKMpuKu U  NOAYNPOBOOHUKU.  JIUCKPETHOCTH
ANEKTPUYECKOTO 3apsaaa. DneKTpoH. CTpoeHHne aToMOB. [I0CTOSIHHBIN 27EKTpUUECKU TOK. Mcmounuku
noCmosiHHO20 moka. JnekTpuueckas nenb. Cuna Toka. Ammnepmerp. Hanpspbkenue. BonbTmerp.
DJEeKTpUYECKOe COMPOTHBIIEHUE. Y IeNbHOE CONPOTHBIIEHUE. Hocumenu snekmpuyeckux 3apsooe 6
Memannax, noaynpo8oOHUKAx, snekmpoaumax u eazax. 3akoH Oma JiIsl ydacTKa 3JIeKTPUUECKOM 1emnu.
Peocratel. [locnenoBarensHOEe W MapajieIbHOE COEIWHEHUS MPOBOJHUKOB. PaboTa M MOIIHOCTH
ANEKTPUYECKOTo Toka. KomnyecTBO TEmIOThl, BbIACIAEMOE MPOBOJHUKOM C TOKOM. 3akoH J[xoyms-
Jlenna. Konpencatop. Jlamma HakanuBaHus. OJeKTpoOHArpeBaTelbHbIE MpUOOPHL.  Pacuér
ANEKTPOIHEPTHH, TMOTpeOysieMolt  OBITOBBIMH  dNeKTpornpubopamu. KopoTkoe — 3ambIKaHHeE.
[Ipenoxpanurenu.

DpoumainvHbie ﬂa6opamoprle Da60mbl

4. COopka 37eKTpUUYECKOil LIeTIH U U3MEPEHHE CUIIBI TOKA B €€ pa3JInYHbIX ydacTKax.
o, W3mepenne HanpsHKeHMs Ha Pa3IMUHBIX ydacTKaX IEKTPUYECKOU LIEIH.
6. PerynupoBaHue cuibl TOKa peOCTATOM.



[P TIOCTOSIHHOM COTIPOTHUBIICHHUH. V3MepeHre CONpOTUBIICHHS IPOBOIHUKA.
8. W3mepenune paboThl 1 MOITHOCTH 3JEKTPUIECKOTO TOKA.

1. HCCJ’IG[[OBB.HI/IG 3aBUCUMOCTH CHUJIbI TOKA B MPOBOAHUKE OT HAIIPSPKCHUA HAa €0 KOHLIAX

4.)1eKTPOMarHuTHbIE siBJIeHUs (84)

MaramuTHoe moOJe TOKa.

3JZ€Kmp0Ma2Hun’Ibl

Dponmanvrsle 1abopamopuvle pabombl

9. COopKa 2JIeKTpOMarHuTa 1 UCIBITAHUE €T JCHCTBHSI.
10. N3yuenune aIeKTpUIecKoro ACHCTBUS MTOCTOSTHHOTO TOKA (Ha MOJCIIHN).

5.CBetoBbie siBjieHus (10 1)

u ux npumeHerue.

ITocTosiHHBIE MArHWUTEL.
B3aumoneiictBue MaruutoB. Macnumnoe none 3emau. JIeicTBUE MarHUTHOTO TOJIS HA TPOBOJAHUK C
TOKOM. Dniekmpoosuzamens. JJUHAMUK U MUKPODOH.

Wcrounnku cBera. 3aKOH NMPSIMOJIMHEMHOTO pacnpocTpaHeHus: cBeta. OTpaxeHue cBeTa. 3aKoH
oTpaxkeHusa ceera. [limockoe 3epkano. IIpenomnenue cBera. Jlmnza. DOKycHOE pacCTOSAHUE JIMH3BIL.
[TocTpoenue n300pakeHnit, JaBaeMbIX TOHKOW JTMH30M. OnTuueckas cuia JuH3bL. [ 1a3 Kak onTudeckas
cucrema. OnTudeckue mpruodopskI.

Dpoumainvhbie JZCl60DClI’I’lODHbl€ Da6OI’I1bl

11. HccnenoBanue 3aBUCUMOCTH yTJIa OTPaXKEHUSI OT yrJla MaJIeHus CBETa.
12. HCCJ’IGI{OB&HI/IC 3aBUCUMOCTH YyTIJia PCJIOMIICHUSA OT yI'Jla TaICHUS CBCTA.
13. W3mepenune GpokycHOTO paccTosiHusI coOuparomei aun3bl. [lonmyuenue n3o0paxeHuii.
Tema Koa-Bo 1yacoB K/p J/p
TennoBbIe SBICHUS 12 1 2
M3MeHeHme arperaTHbIX COCTOSIHUI BeIlecTBa 11 1 1
DNEeKTPUICCKUE SIBICHUS 27 1 5
DNEeKTPOMArHUTHBIE SIBIICHUS 7 1 2
CBETOBBIC SIBIICHHS 9 1 3
IToBTOpenue 6 1 -
HUTOT'O 72 6 13
14.
KonTpoabHbie padoThl JlaGopaTopHble padoThI
Ne Tema Ne Tema Ne Tema
CpaBHEHHE KOJIHYCCTB Uzmepenne paboOTHI
TemnoBble
1 1 | TemwnoTl OpH  CMENIMBAaHUU 8 | n MOIIHOCTH
SIBJICHUS M
BOJIbI Pa3HOM TeMIEPaTyphl. 3JIEKTPHYECKOTO TOKA.
N3menenne N3mepenue ynenbHOM Coopka
2 | arperaTHBIX COCTOSHHIA 2 | TermoéMKOCTH TBEPIOTO Tela 9 | a;mekTpomarHura u
BeIlIleCTBa UCTIBITAHAE €TO JCUCTBUS.
Wzyuenue
W3mepenune .
DIEKTpUIECKHE . ANEKTPUYECKOTO JICHCTBUS
3 3 | OTHOCHTENBPHOH  BIAXKHOCTH 10
SIBITCHHS MIOCTOSTHHOTO ~ TOKa  (Ha
BO3IyXa.
MOJIETIH).




Pabora u Cbopxka HccnenoBanue
MOIIHOCTh JNEKTPUUYECKOM  Lenu U 3aBUCHMOCTH yria
4 | HMOCTOSIHHOTO TOKa. U3MEpeHue CHIIBl TOoKa B eé 11 | oTpakeHus oT yria
OneKTpOMarHUTHBIE Pa3IUYHBIX yJaCTKaX. MaJIeHUs CBETA.
SIBIICHUS
Usmepenue HCCIIeJOBaHUE
5 CaetoBbIe HaNpsOKEHUSI Ha  PasMIHBIX 1 | 3aBucumMoCTH yria
SIBIICHUS ydacTKax 3JEKTPHUUECKON OpeloMIIeHUss OT  yIia
LETIH. MaJIeHUs CBETA.
Hrorosas PerynupoBaHue cuibl W3mepenue
TOKa PEOCTaTOM. ¢okycHOTO paccTostHuA
6 | xoHTposBHasA paboTa 3a 13 .
coOuparorien JIMH3EL.
ron. ITomyuenue nzo0OpaxeHuit.

Uccnenosanune
3aBUCUMOCTH CHJIBI TOKa B
MPOBOTHHUKE OT HATPSIKCHUS
Ha ero KOHILIaX npu
MMOCTOSIHHOM COTIPOTHBJICHUU.
W3mepeHue  cOnpoOTHUBIICHUS
TIPOBOTHUKA.

9 kjacc (68 4, 2 4 B He1e110)

1. 3akoHbI B3anMoAelCTBHS U IBUKeHHsI TeJl (264)

Mexannueckoe nBuxkenue. MarepuanbHas Touka. Cucmema omcuema . Ilyte. llepemerienne.
CKopocTh NPSIMOJIMHENHOTO PaBHOMEPHOTO ABM>KEHHUS. [IpsiMoIHEiHOE paBHOYCKOPEHHOE
JBM)KEHUE: MTHOBEHHAs CKOPOCTh, yCKOpeHHe. I'pauky 3aBUCHMOCTH KHHEMAaTHUECKUX BEIMYUH OT
BPEMEHM NIPH PABHOMEPHOM M PaBHOYCKOPEHHOM ABMXKEHUH. OMHOCUMENbHOCNb MEXAHUYECKO20
osuoicenus. I'eoyenmpuueckas u cenuoyenmpuyeckas cucmemvl mupa. VHepuuanbHas cuctemMa
orcuéra. I1epsriii 3akoH HeroTona. Bropoii 3akon Hetotona. Tpernii 3akoH HeroTona. Miyinsc.
3aKoH coXpaHEeHUs UMITylbca. PeakmusHnoe osudicenue. CBoOOaHOE nanenue. Hegecomocms. 3aKoH
BCEMHPHOTO TATOTEeHUs1. McKyccmeennvle cnymiuky 3emay. 3aKOH COXPAaHEHUS MEXaHUUYECKON

JHEPIrUH.

Dpoumanvhbie JlCl6ODClI’I’lODHbl€ pa60mbz

1. HccnenoBanne paBHOYCKOPEHHOTO ABMKEHUSI 0€3 HauaaIbHOW CKOPOCTH.
2. N3mepenue yckopeHust CBOOOTHOTO MaeHUsI.
2.MexaHnuyveckue KoJjed0aHus1 M BOJHbI. 3BYK (104)

KomebarenprHoe OBHKEHUE.

KonebGanuss rpy3a Ha TpyKHUHE.

CBOOOmHBIE KOJIEOAHUS.

KonebarenbHast cucrema. Masatuuk. [lepuoo, wacmoma, amnaumyoa xonedanuti. IlpeBparieHue
SHEPTHU TIPU KOJeOaTeTbHOM JBIDKCHHHU. 3aTyXalolue KoieOaHus. BBIHYKICHHBIE KOJIeOaHUs
Peszonanc. Pacipoctpanenue xoyie0aHui B ynpyrux cpenax. Mexanundeckue BoJHBL. [lomepednsie u
NpOAOJIbHBIE BONHBL. J[nuHa BosiHBL. CBS3b JUIMHBI BOJIHBI CO CKOPOCTBIO €€ PacHpOCTpaHEHUs U
nepuogoM (dactoroit). 3Byk. CKOpocTh 3ByKa. [ pomxocms 38yKa, 8blcoma u memop 38yKa. Ixo.
3sykoeoii pezonanc. Hnmepgepenyus 36yKa.

Dpoumanvhbsie JZCl6ODCll’}10DHbl€ Da60WLbl




3. HccnenoBanue 3aBUCMMOCTH TIeproia KojeOaHU MPYyKMHHOTO MasiTHAKA OT MacChl
rpy3a 1 KECTKOCTH NMPY>KUHBI.

4. HccnenoBanue 3aBUCUMOCTH TIEPUO/A U YACTOTHI CBOOOIHBIX KOJICOAHUI HUTSHOTO
MasiTHUKA OT JUIMHBI HUTH.

3.2uiekTpoMarautHoe noJe (174)

OnbiT Opcrena. MarnutHoe mosne Toka. OJHOPOJHOE W HEOAHOPOJAHOE MAarHUTHOE IIOJIE.
Hamnpasrienue Toka v HaIrpaBJICHUE TMHUHN €ro MarHUTHOTO 1mosist. [IpaBuno OypaBunka. OOHapyxeHUE
MarHuTHOTO noJisi. [IpaBuiio neBoit pyku. MHIyKIIMS MarHUTHOTO MOJIS. DJIEKTPOMarHuTHAs UHAYKITHSL.
MarnuTHbIii otok. OnbiTel @apanes. Hanpaesnenue unoykyuonrnoco moxa. Ilpasuno Jlenya. Henenue
camounoykyuu. Ienepamop nepemennoco moxa. Ilepemennbiii Tok. IlpeoOpazoBanusi Hepruu B
aneKkTporeneparopax. Tpancgopmamop. Ilepedaua snekmpuueckotl SHepeuu Ha paccmosuue.

ONEKTPOMarHUTHOE MOJ€. ODJIEKTPOMarHUTHbIE BOJHBL.  CKOpPOCTH  pacnpOCTpaHEHUs
JIEKTPOMArHUTHBIX BOJIH. Bausuue 31eKMPOMACHUMHBIX —U3IYYEHU HA  JICUBble  OP2AHU3MbI.
Konpnencarop. Konebarenphpiii koHTYp. llomyuenue snekTpoMarHUTHBIX KojeOaHuu.  [lpunyunsi
paouoceasu u meneguoenus. Mnmepghepenyus ceema. IDNeKMpOMAHUMHAA Npupooa ceemd.
Ilpenomnenue ceema. Ilokazamenv npenomnenus. Jucnepcust csera. [{eema men. Cnekmpozpag u
cnekmpockon. Tunvr onmuueckux cnekmpog. Cnexmpanvuwiii ananus. Ilo2nowenue u ucnyckanue ceema
anmomamu. Hpoucxo:)fcdeHue AUHEUYamvix CneKkmpoe.

Dpoumainvhbie JZCl6ODClI’I’lODHbl€ Da6OI’I1bl

5. M3yueHune sBICHHS dJICKTPOMArHUTHON WHITYKIHH.
6. HabnroneHne CrijionHoro v TMHEHYAThIX CIIEKTPOB UCITYCKAHHMS.
4.CTtpoenue aromMa 1 aToMHOro sigpa (11u)

PannoakTMBHOCTh KaK CBUIETEIHCTBO CIIOXKHOTO CTPOCHMsSI aTOMOB. Alnbda-, 6eTa- U ramMmma-
U3ITy4eHUsl. .

OmnsiTel Pesepdopna. Ilnanerapnas monens aroma. PaaumoakTuBHBIE MPEBPAIEHUs aTOMHBIX
anep. CoxpaHeHHe 3apsJ0BOT0 U MaCCOBOTO YHCEN MPH SACPHBIX peakuusx. Memoowl nabnooenus u
peaucmpayuu vacmuy 8 soeproti ¢pusuxe. CoctaB aTOMHOTO sApa. OU3HUECKUI CMBICI 3apsI0BOTO U
MaccoBoro uucen. Mzomonsi. Ilpasuno cmewenus ona anvga- u bema- pacnada. Duepeus ceéazu
amomuvix s0ep. Slnepubie peakuuu. Jenenue snep ypana. llennas peakuusi. Mcmounuku suepeuu
Connya u 36e30. TepmosinepHas peakuus. AoepHnas suepeemuka. Jozumempus. Ilepuoo nonypacnaoa.
3axkon paouoakmueHnozo pacnada. Bausnue paouoakmu@HuIX U3IVYEHUN HA JHCUBblIE OP2AHUSMUL.
Okronocuueckue npobremvl pabomsvl AMOMHLIX INEKMPOCMAHYULN. DNeMeHmapHvle 4acmuybl.
Anmuuacmuysbi.

Dpoumanvhbie JlCl6ODClI’I’lODHbl€ l?a6OI’I1bl

7. N3yuenune nenenns sapa aroma ypana mo ¢potorpaduu TPEeKOB.
8. N3ydenne TpekoB 3apsKEHHBIX YaCTHUIL IO TOTOBBIM (poTorpadusim.
9. W3mepenne ecTecCTBEHHOTO PaHaliMOHHOT0 (JOHA JTO3HMETPOM.
Koa-Bo
Tema K/p JI/p
yacoB
3aKOHBI B3aUMOJIEHCTBUS U ABMKEHUS TEN 26 2 2
Mexanudeckue KojaeOaHus U BOJHBI. 3BYK 10 1 2
DIIeKTPOMarHuTHOE TOJIe 17 1 2




Ctpoenune aToMa ¥ aTOMHOTO sJipa 11 1 3
IToBTOpEeHne 4 1 -
UTOIoO 68 6 9
1.
KonTpoabHbie padoThl JlaGopaTopHbie padoThI
No Tema Ne Tema No Tema
Hzydenune
UccnenoBanue i
JieTIeHus aapa
PaBHOYCKOPEHHOTO
1 3aKOHBI ABMKECHUS 1 7 | aroma ypaHa 1o
IBIKEHHS Oe3
. ¢dortorpadun
HadaJIbHOM CKOPOCTH.
TPEKOB.
N3yuenue
H3mepenue TPEKOB
3aKoHbBI p p
2 . 2 | yckopeHusi CBOOOIHOTO 8 | 3apsHKeHHBIX
B3aUMO/ICHCTBUS
TIaJICHHS. YaCTHII TTI0 TOTOBBIM
¢dororpadusm.
Uccnenosanne
3aBUCUMOCTH IIEpUOIa N3mepenue
3 MexaHn4geckue 3 KoJsieOaHMH MPY>KUHHOTO g | ScTecTBeHHOrO
KoJIeOaHMs M BOJHBL. 3BYK MasITHUKA OT MaccChl panuanuoHHOTO
rpy3a " )KECTKOCTH (hoHa 103UMETPOM.
HPYKHUHBI.
HccnenoBanue
3aBUCHMOCTH IIEpHOJIa U
4 DJeKTpOMarHuTHOE 4 | HacToTsI CBOOO/THBIX
noJje KOJIeOaHU I HUTSHOTO
MasTHUKa OT JUIMHBI
HUTH
Uzyuenue
5 CrpoeHnue aToMa 5 | ABICHAS
aTOMHOTO Si/Ipa JJIEKTPOMarHUTHOM
WHTyKIUH.
HaoOmonenue
6 Wrorosas g | CIUIOLIHOTO |

KOHTPOJIbHAasA pa60Ta 3a rofd.

JIMHEHYATHIX CIIEKTPOB
HUCIIyCKaHUsA.




