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MNOACHUTEJIBHAS 3AIINCKA

[Iporpamma 10 ¢u3MKe HAa YpPOBHE OCHOBHOTO 00mero oOpa3oBaHUs
COCTaBJicHa Ha OCHOBE TOJIOKEHUH W TpeOOBaHHUIl K pe3yibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuétoM (enepanbHOU paboueit mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yueOHoro npeamera «DOusukay.

[Iporpamma 10 (¢u3MKE HA YPOBHE OCHOBHOTO OOIIEro o00pa3oBaHUs
COCTaBJICHA Ha OCHOBE IMOJIOKEHU M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yueToM (enepanbHON paboueit mporpaMMbl BOCIIUTAHUS U
KOHIIEMIINH MPENoaBaHusl yueOHoro npeamera « Du3ukay.

Copmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (POPMUPOBAHUE
€CTECTBEHHOHAYYHOW TPaMOTHOCTH OOY4YaIOIIMXCS WU OpraHMU3alli0 HU3y4YCHUs
Gu3MKN Ha NEATEIBbHOCTHOM OcHOBEe. B mporpamMme no (u3MKe Y4YUTBHIBAOTCS
BO3MOYKHOCTH y4yeOHOro mpenmMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JTHYHOCTHBIM U METalpeIMETHBIM pe3ysibTaTaM 00y4YeHHUS, a TAKKe
MEXKMPEAMETHBIE CBS3H €CTECTBEHHOHAYYHBIX YYEOHBIX NMPEAMETOB Ha YpPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[TporpamMa o ¢u3MKe ycTaHAaBIUBAET paclpeiesieHue yueOHOro MaTepuana
1o rojam o0yudeHusd (10 Kjaccam), MpeuiaraeT MpUMEPHYIO MOCIEA0BATENbHOCTh
U3YyYCHUS TEM, OCHOBAaHHYIO Ha JIOTHUKE Pa3BUTHs MPEAMETHOTO COACPKAHHS U
yueTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcs.

[TporpamMmma no ¢usuke pa3zpaboTaHa ¢ LENbI0 OKa3aHUS METOIUYECKOU
MOMOIUIM YUYUTENIO B CO3/IaHUU paboyeli mporpaMmbl 0 y4eOHOMY MPEIMETY.

®du3zrka ABIAETCS CUCTEMOOOPA3YIOUIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
MPEIMETOB, IMOCKOJbKY (PU3NYECKHE 3aKOHBI Jie)KaT B OCHOBE MPOLIECCOB U
SBJICHUN, W3yYyaeMbIX XHMHEH, OHOJIOTHEH, acTpOHOMHUEH U (DHU3UUECKOM
reorpaduel, BHOCUT BKJAJ] B €CTECTBEHHOHAyYHYIO KapTUHY MHpa,
IpeoCTaBsieT HauboJiee SICHble O00pa3lbl MPUMEHEHHUS HAay4HOTO METOoJa
MO3HaHMSI, TO €CTh CII0C00a MOyYeHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna U3 riaBHBIX 3a7a4 (PU3MUECKOTO O0pa3oBaHUsA B CTPYKType OOIero
o0pa3oBaHMsI COCTOMT B (DOPMHPOBAHMHM ECTECTBEHHOHAYYHOW T'PAMOTHOCTH U
MHTepeca K HayKe y 00y4aronuxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEJIojaracT OBJIQJICHHUE
CIICYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBACHATH SIBJICHMUS,

e OIICHUBATh U IOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEJOBAHMUS;



HHTCPIPCTUPOBATL JAHHBIC M HCIIOJb30BATb HAYYHBIC J10KA3aTCIILCTBA
JAJI1 TIOJTYYCHU ST BBIBOJIOBY.

[lenn wu3yueHuss (PU3MKM Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
OIlpe/iesieHbl B KOHIEMNIMU TpenojaBaHus y4deOHoro mpeamera «Pusuka» B
oOpa3zoBaTenbHBIX oOpranuzanusax Poccuiickoit @enepanuu, peann3yronMX
OCHOBHBIE 00111e00pa30BaTeNbHbIE IPOTPAMMBI.

Lenu nzydenust GU3uKu:

npuoOpeTeHne MHTEpeca M CTPEMJICHHS OOy4aromuXcs K HaydyHOMY
U3yYEHHUIO TPHUPOJBI, PAa3BUTHE UX HWHTEIUIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEICTABICHUN O HAYYHOM METOJIE MO3HaHUs U (OPMUPOBAHUE
UCCJIEIOBATENECKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSM;
(¢opMUpOBaHHE HAYYHOTO MHPOBO33PEHUsI KaK pe3yjbTaTa H3YUECHHs
OCHOB CTPOEHHMSI MaTEPUH U (PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKU;
dbopMupoBaHrE TPEACTABICHUNA O POIHM (U3UKHU U1 PA3BUTUA APYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  MpPEACTaBICHHWM O  BO3MOXKHBIX  cdepax  Oyaymien
po(hecCUOHANIBHON JEATENIbHOCTH, CBA3AaHHOM C (PU3UKOM, MOATOTOBKA K
JanbHeleMy oOy4eHHUIO B 3TOM HaIlpaBJICHUU.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIIEAYIONIUX 3a/1ayu:

npuoOpeTeHNe 3HAHUW O JUCKPETHOM CTPOCHHUU  BEIIEeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJEKTPUUYECKUX, MArHUTHBIX W KBAHTOBBIX
SIBJICHUSIX;

NPpUOOPETECHUE YMEHHI OMUCHIBATH U OOBACHATH (DU3UYECKUE SIBJICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHUM;

OCBOCHHME METOJIOB pEIICHUS TMPOCTEHINNX paCUYETHBIX 3a1ady ¢
UCITIOJIb30BAaHUEM buznUecKux MOJICIIeH, TBOPUYECKHUX "
MIPaKTUKOOPHCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOJI01aTh TPUPOIHBIC SIBJICHUS M BBITIOJHATH OTIBITHI,
JabopatopHble pabOTBl W AKCIEPUMEHTAJIbHBIC HUCCIEIOBAHUS  C
UCIIOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOCHHE TIPUEMOB paboOThl ¢ MH(pOpMaImenn GU3NIecKoro CoAepKaHus,
BKJIFOYasi HHPOPMAITHIO O COBPEMEHHBIX JOCTHIKEHUAX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHMBaHUE MH(GOPMAIIHH;

3HAKOMCTBO CO chepamu TpodeCCHOHATIEHON ESITSIbHOCTH, CBI3aHHBIMHU
C (u3MKON, U COBPEMEHHBIMH TEXHOJIOTHSIMHA, OCHOBAaHHBIMH Ha
JTOCTIDKEHUSIX (PU3UUIECKOM HAYKH.



OO11ee yuCIo0 YacoB, peKOMEH0BAHHBIX ISl U3y4eHUs (PU3MKU Ha 6a30BOM
ypoBHe, — 238 yacoB: B 7 kjacce — 68 uacoB (2 yaca B HefeNn0), B 8 kiacce — 68
yacoB (2 uwaca B Hemenmo), B 9 kmacce — 102 wyaca (3 waca B HEACHIO).

[Ipennaraemepiii B mporpaMMe no ¢Gu3MKe MepedyeHb JabopaTOpHBIX padoT U
OTIBITOB SIBJISIETCS PEKOMEHJIATEIbHBIM, YUHUTEIb JeliaeT BbIOOP MPHU MPOBEICHUU
7a00paTOPHBIX PadOT W OMBITOB C YYETOM HMHAUBUIYATbHBIX OCOOEHHOCTEH
OOyYaroIIMXCs, CIHUCKA AKCIIEPUMEHTAIBHBIX 3aJlaHUH, MPEIaraéMbIX B paMKax
OCHOBHOI'0 TOCYJJapCTBEHHOTO 3K3aMeHa 1o (pusuke.

[Iporpamma oTpakaer cojepkanue oOydeHHs mnpeameTy «Dusmuka» ¢ ydeToM
0coObIX oOOpa3oBarenbHbIX MMOTpeOHOCTEN oOydarommxcs ¢ 3I[IP. Osnanenue
JaHHBIM Y4E€OHBIM TIPEIMETOM TMPEACTABIACT OMPEICICHHYI0 TPYAHOCTh IS
obyuaromuxcsi ¢ 3[IP. DTo cCBA3aHO ¢ OCOOCHHOCTSIMH  MBICIUTEIBHOM
NESTEIBbHOCTH, TEPUOJUYECKUMU KOJICOAaHUSIMU BHHUMAaHHUS, MajbiM 00bEeMOM
namsTH,  HEJOCTaTOYHOCTbIO  OO0IIero  3amaca  3HAaHUM,  MOHWKEHHBIM
MO03HABATEIbHBIM HHTEPECOM U HU3KUM YPOBHEM PEUEBOTO Pa3BUTHA.

Jnst mpeoposeHuss TPyAHOCTEM B H3yuyeHUH YydeOHoro mnpenmera «Duzukay
HeoOxoaMMa ajanTtanus oObeMa UM Xapakrepa Y4yeOHOro marepuana K
[IO3HABaTEJIbHBIM BO3MOKHOCTSIM JAaHHOW KaTeropuu OOy4arouuxcs, Y4YeT HX
OCOOCHHOCTEH pPAa3BUTHUS: HCIIOJIB30BAHUE AQJITOPUTMOB, BHYTPUIPEIMETHBIX U
MEXTPEAMETHBIX CBsI3€H, MOCTENEHHOE YCIOKHEHNE N3y1aeMOro MaTepuarna.
OcoOenHocTu oT0Opa M aganTauuu y4eO0Horo marepuasna no ¢puzuke OCHOBOU
oOyuenusi oOyuatomuxcst ¢ 3[IP Ha npeaMerax €CTECTBEHHOHAYyYHOTO LMKIIA
ABIIIETCS Pa3BUTHE y HUX OCHOBHBIX MBICIUTEIbHBIX OMNEpaluil (aHajau3, CUHTE3,
CpaBHEHHE, OOOOIIEHME) HAa OCHOBE BBINOJIHEHUS Pa3BUBAIOIINX YHPAKHEHUMH,
dopMupOBaHHE TPUEMOB YMCTBEHHOW palOTHI: aHajdN3 WCXOIHBIX JIaHHBIX,
IUIAHUPOBaHWE  MaTepuaja, OCYIIECTBICHHE  IOATAlHOTO U HMTOrOBOIO
CaMOKOHTpPOJIS, a TaKXe OCYIIECTBISETCS JUKBHUIALUS NPOOETOB B 3HAHMSIX,
3aKperyieHue W3YYeHHOTO Marepuana, oTpaboTKa alroOpuTMOB, TOBTOPEHHE
npoiaeHHoro. bonpinoe 3HaYeHNE MPUIAETCS YMEHHUIO pacCcKa3aTh O BHIMIOJTHEHHON
paboTe C MpaBWIBHBIM YIOTPEOJEHUEM COOTBETCTBYIOIIEH TEPMUHOJIOTUU H
COOIOZICHUEM JIOTMUECKUX CBsI3ed B m3naraeMom marepuaie. [[ns oOydarommxcs
3[IP Ha ypoBHE OCHOBHOTO OOIIEro 0OOpa3oBaHUS TO-MPEKHEMY SIBISIFOTCS
XapaKTepHbIMU: HEIOCTATOYHBIA YpPOBEHb pPAa3BUTHUA OTACIBHBIX TCUXUYECKUX
pOLIECCOB (BOCTIPUATHS, BHUMAHHUSI, TIAMSITH, MBIIUICHHS), CHIDKCHHBIA YPOBEHB
MHTEIJIEKTYaJIbHOTO Pa3BUTHs, HU3KUN ypOBEHb BBINOJIHEHHs YYEOHBIX 3a/aHuH,
HU3Kas ycremHocTs oOydenus. [loatomy mnpu usydeHun Qu3uku TpedyeTcs
[[eJICHANPABJIICHHOE  WHTEJUIEKTyallbHOEe  pa3Butue oOyvarommxcss ¢ 3P,
OTBEYAIOIIEE MX OCOOEHHOCTSIM M  BO3MOXHOCTAM. Y4YeT 0coOeHHOCTen
oOyyvatoruxcst ¢ 3IIP Tpebyer, uTOOBI TNpU HIYYEHHH HOBOTO MaTepuasa
00s3aTeNIbHO  MPOMCXOAUJI0O MHOTOKPAaTHOE €ro IOBTOPEHHUE; PACIIUPEHHOE
pacCMOTpeHHEe TE€M U BOIPOCOB, PACKPBHIBAIONINX CBS3b (U3HKU C >KU3HBIO;
aKTyaJau3alus MePBUYHOIO KU3HEHHOTO OIbITa O0yYarOIINXCS.



VY cBoeHue MporpaMMHOr0 MaTepualia 1o (pu3uke BbI3bIBAET OOJIbIINE 3aTPYIHEHUS Y
oOyuaromuxcs ¢ 3I[1P, mostomy Teopust uzydaercs 6e3 BbIBOJIOB CIOXKHBIX (POPMYII.
3anauu, TpeOyIolre MPUMEHEHHUS CI0KHBIX MAaTEMaTUYECKUX

BbIUMCICHUH © (OopMysd, B OCOOEHHOCTH Takux TeM, Kak «MexaHuueckoe
NBIKEHUE», «ApxumenoBa cuiay, «MexaHudeckas HSHEPrus», «INEKTPUUYECKUE
SBJICHUS», «OJEKTPOMATHUTHBIE SIBICHUS», PEIIAIOTCA B KJIACCE€ C IOMOILUBIO
YUHUTEIIS.

Ocoboe BHMMaHHME MpU H3YYEHUH Kypca (U3MKK yAENseTcss IOCTaHOBKE H
OpraHu3alMKU SKCIEPUMEHTA, a TAKKE MPOBEACHUIO (MPEUMYILIECTBEHHO HA KaXKJIO0M
YpOKE) KpaTKOBPEMEHHBIX JEMOHCTpaluil (BO3MOXXHO C  HCIIOJIb30BaHUEM
3JIEKTPOHHOM JaeMoHcTpaiuu). HekoTopsie TeMbl 00s3aTEIbHO JOJKHBI BKJIKOYAThH
ONOpHBIE JIabopaTOpHBIE pPabOThl, KOTOPbIE PA3BUBAIOT YMEHHE I0JIb30BATHCS
IPOCTEUIIMMUA MPUOOpaMH, AaHAJIM3UPOBATh IOJYYEHHbIE JaHHblE. B CBA3M C
OCOOCHHOCTSIMU ~ TIOBEIEHHUA U JesaTeNbHOCTH  oOywatrommxcs ¢ 3IIP
(pacTOpMOKEHHOCTh, HEOPTaHU30BAHHOCTh) MPEAYCMOTPEH CTPOKAUIIUN KOHTPOJIb
3a cOOJII0/ICHUEM TIPaBUJI TEXHUKHU O€30MaCHOCTH MPH MPOBEACHUHU JTa00OPATOPHBIX U
IPaKTUYECKUX PaOOT.

bonbmoe BHUMaHnue npu u3ydenuu ¢uszuku nojapoctkamu ¢ I[P oOpamraercs Ha
OBJIAJICHME HMH TMPAKTHUYECKUMU YMEHUSIMU W HaBblkamu. IIpegycmarpuBaercs
yMEHBIIEHUE 00beMa TEOPETHUUECKUX CBEJICHUM, BKIIOUEHHE OTIEIbHBIX TEM WIIU
HEeNbIX pPa3fesoB B MaTepuayibl Uil  O030pHOr0, O3HAKOMHUTEIBHOTO — WJIU
dakynpTaTUBHOTO M3ydeHus. [Ipeanaraercss yMeHbllleHHEe 00beMa MaTeMAaTHUYECKUX
BBIYKCIICHUI 33 CUET YBEJIIMYEHUs KaYECTBEHHOI'O OINMCAHMS SBJICHHM U MPOLIECCOB
JlocTaTtoyHOE KOJMYECTBO BPEMEHHM OTBOJUTCS HA PACCMOTPEHUE TEM U BOMPOCOB,
PACKPBIBAIOIINX CBsI3b (DM3HKU C KU3HBIO, C TEMH SIBICHUSMH, HAOIIOJICHUSIMH,
KOTOPbIE XOPOILIO U3BECTHBI YUEHUKAM U3 UX KU3HEHHOI'O OMbITA.

MakcuMalibHO UCTIONIB3YIOTCSI MEKIIPEIMETHBIE CBSI3U C TAKUMU JUCHUILUIMHAMU, KaK
reorpadusi, xumusi, ouosorusi, T.k. odydaromecss ¢ 3IIP ocobeHHO HyXAalTCs B
IPETOAHECEHUH OJHOIO U TOTO K€ y4eOHOTo MaTepuasa B Pa3IMUHBIX aclEeKTax, B
€ro BapbUPOBAaHUHU, B HEOAHOKPATHOM IOBTOPEHUH U 3aKPEIJICHUH IOJTYYEHHBIX
3HaHUH ¥ NpakTUYeCKUX yMeHuil. [lo3Bossis paccMaTpuBaTh OJIMH U TOT K€ Y4eOHBIN
MaTepuan C pa3HbIX TOYEK 3PEHHS, MEXIPEIMETHBIE CBA3M CIOCOOCTBYIOT €ro
JAy4IIEMy OCMBICICHHIO, 0OJee MPOYHOMY 3aKpPEIUICHHIO MOJYyYEHHBIX 3HaHUM U

MPAKTUYECKUX YMEHHM.
MpumepHble BUAbI AesTenbHOCTU obydatowmxca ¢ 3P, 06ycnoB/ieHHble 0COObIMM

0bpasoBaTe/ibHbIMU MOTPEOHOCTAMM U 0becneymBaroLLMe OCMbIC/IEHHOE OCBOeHWe
cofep>xaHnmn obpasoBaHnA Mo npeameTty «Pusmka»

MpumepHaa TemaTuyeckas WM TEPMUHONOTMYECKas fleKCuKa Mo Kypcy (U3nKu
cooTBeTcTBYeT OOl OO0O0.



Conmepxxanne BUAOB neATendbHOocTH oOywatommxcs ¢ 3[IP Ha ypokax ¢usuku
OTIpeJIENSIETCS UX OCOOBIMU 00pa3oBaTeNbHBIMU MOTPEOHOCTSIMHU. [loMuUMO MIHPOKO
ucnoias3dyemMeix B OOII OOO o0mux s BceX 00y4aroIuXcs BHAOB JEATEIbHOCTH
CIIEyeT YCUIUTh BUABI JCSITCIBHOCTH, CHCIUGUYHBIC TSI JAaHHOW KaTETOpPHH JeTeH,
o0ecreunBaroIie OCMBICIEHHOE OCBOEHHE COJEp)KaHUsi 0Opa3OBaHUS IO MPEIMETY:
YCUWJICHHUE MPEIMETHO-TIPAKTUUECKOMN JACSITEIIBHOCTH C aKTUBU3AIIMEH

CCHCOPHBIX CHCTEM; OCBOCHHE MaTepuaja C OMOpO Ha aNTOPHUTM; «IOIIaroBOCTH» B
W3YUYEHUW MaTepHalia; MCIOIh30BAHUE JOMOJTHUTEIHHOW BH3YyAIbHOW OTOPHI (CXEMBI,
mabJIOHbl, OIMOpHBIC TAaONMUIIBI); PEYEBOM OTUYET O TMpOIEeccCe U pe3yJbTare
JESATEeIbHOCTH; BBITIOJIHEHHE CIENUAaIbHBIX 3aJaHul, 00ecleunBarouuX KOPPEKIUIO
pEeTysIui  yIeOHO-TIO3HABATEIbHONW  JIEATEILHOCTH W KOHTPOJIb COOCTBEHHOTO
pe3yJbTara.

Js ob6yuaromuxcs ¢ 3IIP cyiecTBeHHBIM SBISIOTCS PUEMBI pa0OThI C JIGKCUYECKUM
MarepuaioM Tmo mpeamety. lIpoBoguTcs chnernuanbHas paboTa MO BBEACHUIO B
aKTUBHBINA CJIOBAPh O0YYAIOIINXCS COOTBETCTBYIOMIEH TEPMUHOIOTHH.

N3yuaeMble TEpMUHBI BBOASTCS Ha MOJMCEHCOPHON OCHOBE, 00s3aTelibHA BU3yabHas
MOJJIEPKKa, AITOPUTMBI PaOOTHI C ONPEACIICHUEM, OTIOPHBIE CXEMbI Ui aKTyalu3aluu
TEPMUHOJIOTHH.

B cBs3u ¢ ocoObiMu 00paszoBareabHBIMU TOTpeOHOCTSIMU oOyuatomuxcsa ¢ 3I1P, npu
IUIAHUPOBAHUM Pa0OTHl YYEHHWKA Ha YpPOKE CJEAyeT NPHUIECPKUBATHCS CIEAYIOIINX
MomeHTOB: 1. Ilpum ompoce HeoOXOIMMO: JaBaThb aIrOPUTM OTBETA; pa3pelaTh
MOJIB30BATHCS TUTAHOM, COCTABJICHHBIM TIPH TIOJATOTOBKE JIOMAITHETO 3aJaHUs; JaBaTh
00JBITIIE BPEMEHH TOTOBUTHCS K OTBETY y JIOCKH; pa3peliaTh AesiaTh peaBapUTeIbHbIE
3alKCH, TOJIb30BAThCA HArJSAIHBIMU MocoOusiMu. 2. [lo BO3MOXXHOCTH 3aJaBaTh
OOy4JaronuMcsl HaBOJISIIME W YTOYHSIONIME BOMPOCHI, KOTOPHIE IOMOTYT WM
MOCJICIOBATEILHO HW3JIOKUTh Marepuai. 3. CHCTeMaTHYeCcKu MPOBEPSATh YCBOCHUE
Marepuana Mo TeMaM YPOKOB, I CBOEBPEMEHHOTO OOHApy>XeHHs MpPOoOeIoB B
npoiueamemM martepuane. 4. B mpoiiecce u3ydeHHsT HOBOTO MaTepuaiia BHUMaHUE
YYEHUKOB oOpamiaercs Ha HauOoliee CIOXKHBIE pas3fenbl H3y4aeMOW TEMBI.
Heobxoaumo damie oOpamatbcsi K HUM C BOINPOCAMU, BBISICHAIONIMMH TTOHUMaHUE
y4eOHOro Marepuasna, CTHUMYJUPOBaTh BOMPOCHI NPH 3aTPYJHEHUSX B YCBOEHUU
HOBOT'O MaTepHaa.



COAEPXKXAHUE OBYUYEHUA

7 KJIIACC
Pu3uka 1 e€ poJib B IO3HAHUM OKPY/KAIOLEro Mupa.

®dusnka — Hayka O npupone. SIBneHus npuponabl. PuU3HUYECKHUE SBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusznueckne BenuuuHbL. M3Mepenune ¢usndyeckux BenudyuH. Dusnueckue
npudopsl. [lorpenHocTs n3mMepeHnii MexryHapogHasi cucTeMa euHUL.

Kak ¢usuka u Jpyrue €cTeCTBEHHbIE HayKd H3Y4arT MPUPOLY.
EcrecTBeHHOHay4YHBId METOJl MO3HAHMA: HAONIO/EHUE, IOCTAHOBKA HAay4YHOI'O
BOIPOCA, BBIIBUJKEHUE TUIIOTE3, SKCIIEPUMEHT I10 NIPOBEPKE TUIIOTE3, OOBSICHEHHE
HabmoaemMoro aBieHus. Onucanne GU3NUECKUX SBJICHUNA ¢ TOMOIIbIO MOJIENIeH

Hemoncmpauuu.
1. MexaHuuyecKkue, TEIUIOBBbIE, DJJICKTPUUECKUE, MArHUTHBIC, CBETOBBIC
SIBJICHUS.

2. @usnyeckue NpUOOPHI U MPOLEaypa MPSAMBIX U3MEPEHUN aHAIOTOBBIM U
1U(POBBIM NPUOOPOM.

Jlabopamopuvie pabomul u onvimol.

1. OnpeneneHue IEHBI JEICHUS IIKaIbl U3MEPUTEIHLHOTO MpUdopa.

N3mepenne paccTOsTHUM.

N3mepenne 00bEMa )KUIKOCTA U TBEPAOTO TENA.

OrnpeneneHue pasMepoB MajbIX TEJL.
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N3mepeHue TtemmepaTypbl MpU MOMOLIM KUIKOCTHOTO TEPMOMETpa M
JaTYuKa TeMIEpaTyphl.
6. IIpoBeneHue uccienoBaHusi MO MPOBEPKE THUIOTE3bI: JAJTBbHOCTH MOJIETA
HIapyKa, MyIEeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
IyCKa.
IlepBoHaYa/IbHBbIE CBEACHUS O CTPOCHUH BellecTBA.

CrpoeHue BeliecTBa: aTOMbl M MOJEKYJbl, HX pa3Mmepbl. ONbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBmxenne wyactui BemecTBa. CBA3b CKOPOCTH ABMXKEHUS YaCTHUI[ C
temnepatypoil. bpoyHoBckoe nBumxkenue, auddysus. B3anmonelicTBue YacTuil
BEILIECTBA: IPUTSHKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE T'a30B, JKUIKOCTEH M TBEPIBIX
(kpucTamIM4yeckux) Tesl. B3auMoCBs3b MEX]y CBOMCTBAMM BELIECTB B Pa3HBIX
arperaTHhIX COCTOSIHUSIX M UX aTOMHOMOJICKYJISIPHBIM CTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpauuu.

1. HaGnrogenne OpoyHOBCKOTO ABMXKECHUS.

2. Ha6monenue nuddysuu.



3. HabGmomenue  siBmeHWid,  OOBSACHAIOMIMXCA  NPUTSKECHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. Onenka pauameTpa aToMa METOJAOM pAIOB  (C  HMCIOJb30BaHUEM

dboTtorpaduii).

2. OnbIThl IO HAOJIOICHUIO TEIIOBOTO PACIIUPEHHUS Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO JEHCTBUS CUII MOJICKYJISIPHOTO IPUTSIKEHUS.

J/IBMKeHUe M B3aUMOJAeiCTBHE TeJl.

MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsAsi CKOPOCTh MPH HEPAaBHOMEPHOM JBWXKEHHUH. Pacuer mytu u
BPEMEHU JIBUKCHHUS.

SBnenne uHepuUU. 3aKOH HMHEpUUH. B3aumopeiicTBHe Tel Kak NpUYMHA
W3MEHEHHSI CKOPOCTH JBWXEHUA Tell. Macca Kak Mepa HHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIC
00BEMa BEIECTBA.

Cuita Kak XapakTEepUCTHKaA B3auMoAeHCTBHS Ten. Cuina ynpyrocTd M 3aKOH
['yka. MI3Mepenune cuwibl C MOMOIIBIO AUHAMOMETpA. SIBJICHUE TITOTCHHUS W CHUJIa
TskecTd. CHila TSDKECTH Ha Ipyrux maHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HAMPABJIEHHBIX IO OJHOM mpsiMoi. PaBHOnelcTBytomas cuil. Cuila TpeHUsI.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUPOIe U TEXHUKE.

Hemoncmpauuu.

Hab6nronenne MexaHnuecKoro JIBHXKEHUS TeTa.
N3mepeHne cKopoCTH MPSIMOJIMHENHOTO JBUKEHHS.
HabGnronenue siBjeHUST MHEPIIHUH.
HaOmronenne naMeHeHus CKOpOCTU MPU B3aUMOJICHCTBUU TeJ.
CpaBHeHHME Macc 0 B3aUMOJICHCTBUIO TE.
CnoxeHue CUJl, HallpaBJICHHBIX IO OJTHOM MPSMOM.
Jlabopamopuvie pabomul u onvimaol.
1. OnpeneneHrue CKOPOCTH PAaBHOMEPHOIO JIBMXKEHUs (IIapuKa B >KUJIKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).
2. OmnpeneneHue cpeaHeil CKOPOCTH CKOJBXEHUs Opycka WM IIapuKa o
HAKJIOHHOM ITIOCKOCTH.
3. Onpenenenue MIOTHOCTH TBEPAOTO TeEA.
4. OnbITHI, JAEMOHCTPUPYIOIIKME 3aBUCUMOCTh pacTsDKeHHs (nedopmanun)
MPY>KUHBI OT TIPUII0KEHHOM CHUIIBI.
5. OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIBI TPEHUSI CKOJIBXKEHUS OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.
JlaBjieHUe TBEPABIX TeJI, *KUJAKOCTEH U ra3oB.
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JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEITUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCMMOCTh JaBJEHUS raza OT o0bema, Temmeparyphl. llepemada maBieHUs
TBEPJIBIMU TEJIAMU, KUIKOCTSIMU U razamu. 3akoH I[lackans. [lneBMaruueckue
MalIuHbl. 3aBUCUMOCTb JaBJICHUS KUJIKOCTU OT TiayOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBAaHUSA
BO3MymrHONW 000soukn 3emiu. OmbiT Toppuyenmu. M3mepenue arMochepHOTro
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus aTMOC(HEpPHOTO TaBJICHHUS.

JelicTBue XKUAKOCTHA U ra3a Ha NMOTPY>KEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoraBanue.

Hemoncmpauuu.
3aBUCHUMOCTH AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiaeHUs )KUJIKOCTHIO U TA30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKHUBAIONIEH CHIIBI OT 00bEMa MOTPYKEHHOW YacTu
T€Ja U MIIOTHOCTH )KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIONIEN CHIIBI BECY BBITCCHEHHOW JKHIKOCTH.
VYcnoBue miaBaHus Ted: IUIaBaHUE WA MOTPY>KEHUE TENl B 3aBUCUMOCTH
OT COOTHOUIEHUS INIOTHOCTEMN TENa U )KUIKOCTH.

o gk owbN-=

™

Jlabopamopuvie pabomul u onvimaol.

1. HccnenoBanue 3aBUCHMOCTH Beca Tella B BOJIe OT 00bEMa MOTPYKEHHOU B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHve  BBITAJKUBAIOIICW  CHJIbI, JCWCTBYIOIIEH HAa  TEJO,
MOTPYKEHHOE B KUJKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAOLIEN CHIIBL, JEUCTBYIOIIEH HA TEJIO
B JKUJIKOCTH, OT MacChlI TeJa.

4. OnbIThl, JIEMOHCTPUPYIOUIME 3aBUCUMOCTh BBITAJKUBAIOIICH CHIIHI,
JNEUCTBYIOLIEH Ha TEJIO B XKUAKOCTH, OT OOBEMA MOTPYKEHHOW B
KUJKOCTh YaCTH T€JIa U OT MJIOTHOCTH >KUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30IOABEMHOCTH.

Pabora u MOIIHOCTH. JHEPIHsl.

Mexanudeckast pabota. MoOITHOCTb.

[IpocThie MexaHU3MBI: pbIUar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio

paBHOBecus pbluara. lIpumeHeHue mpaBuia paBHOBECHS phluara K OJIOKY.



«3omotoe mpaBmwioy MexaHuku. KosdduumeHnt momesHoro nedctBus (mganee —
KIIJI) mpocThix MexaHu3moB. IIpocTeie MEXaHU3MBI B OBITY U TEXHHKE.

Mexanuueckass 3Heprusi. KuHeTnueckas M MOTEHIUAIbHAs 3HEPIHUS.
[IpeBpaleHre 0THOTO BU/Ia MEXAaHUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauyuu.

1. IIpumepbl IPOCTHIX MEXAHU3MOB.

Jlabopamopnsie padbomul u onvimel.

1. Omnpenenenue pabOThl CUIIBI TPEHUS NP PAaBHOMEPHOM JBHKEHHUM TeEIa

110 TOPU30HTAJIBHON IIOBEPXHOCTH.
2. HccrnenoBaHue ycioBUl paBHOBECHUS pblyara.
3. Hsmepenue KIIJl HaKIOHHOM IIIOCKOCTH.

4. I/IByquHe 3aKOHa COXpPaHCHHUA MEXaHMYECKOU OHCPI'UH.
8 KUIACC

TermioBble ABJICHUS.

OCHOBHBIEC TIOJOXEHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUU CTPOECHUS
BemiecTBa. Macca u pa3mepbl aTOMOB M MOJIEKYJ. OMNbIThI, MOATBEPKIAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPUHU.

Monenu TBEPAOro, SKHUIKOTO W Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHHE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEI HA OCHOBE TMOJIOKEHUNW MOJEKYJIIPHO-KUHETUYECKOW TEOPUHU.
CmaunBaHNe U KallWUISIPHBIE SIBIICHUS. TeMIOBOE pacClIMpEHUE U CKaTHE.

Temneparypa. CBsi3b TemIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yactull. Buyrpennss sHeprus. CnocoObl H3MEHEHHS BHYTpPEHHEH OJHEpPruu:
Terionepeaaya 151 COBEPILICHUE paboThI. Bunpr TEIUIONEePEeAAUH:
TETIONPOBOHOCTh, KOHBEKIIHS, U3IIyYEHHUE.

KonudecTBo TemoTsl. YenbHas TEIUIOEMKOCTh BEIIecTBa. TeruiooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIUIOBOro Oamanca. [lmaBnenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEUIECTB. YAEIbHAS TEIJIOTA IIJIABJICHUA.
[TapooOpazoBanue u konjaeHcanusa. HMcmapenue. Kumnenue. YiaenbHas Teryiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIEpPATyphl KHUIIEHHA OT aTMOC(HEpHOro
JIaBJICHHSI.

BrnaxHocTts BO31yXa.

DHeprus TOIUIUBA. Y IeJIbHAs TETIOTa CTOPAHUSL.

[Ipunuunel pabotsl TeraoBbix aBurarenei KIIJ[ temoBoro asuraresns.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOIIEH CPEJIBL.

3aKOH COXpAaHEHUS U MPEBPAILCHUS YHEPTUH B TETUJIOBBIX MPOIIECCAX.

Hemoncmpauuu.

1. HaGmronenre OpoyHOBCKOTO JIBUJKEHUS.
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9.

Habmronenue nuddysun.

HabGnronenue siBjeHUi cMauuBaHUs U KallWJUISIPHBIX SIBJICHUM.
Habnronenue TemioBoro paciupeHus Tel.

W3MeHeHne naBiieHUs ra3a IpU W3MEHEHHH 00bEMa M HarpeBaHUM WIIU
OXJIaXKICHUH.

[IpaBuita nu3MepeHus TEMIIEPATYPBI.

Bunae! Tennonepenayu.

OxJax/1IeHue TpU COBEPLUIEHUH PabOTHI.

HarpeBanue npu coBepuieHHH pabOThl BHEITHUMU CUJIAMH.

10. CpaBHEHHUE TEMIOEMKOCTEN Pa3IMYHBIX BEILIECTB.
11. HaOronenme KuneHus.

12. HaGmroieHre MOCTOSIHCTBA TEMIIEPATYPhI PH TJIABICHUU.
13. Moies TEMJIOBBIX ABUTATEIEH.

Jlabopamopnwie pabomul u onvimaul.

1.
2.
3.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJICKYJISIPHOTO MPUTSKECHHUS.
OMnBITHI MO BBIPAIIMBAHUIO KPUCTAJUIOB MOBAPEHHOM COJIM UJIK caxapa.
OnbITEl 110 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

OmnpeneneHue AaBiIeHUs BO3yXa B OJJTOHE IIIIPHILA.

OnbITEI, AEMOHCTPUPYIOIIME 3aBUCUMOCThH JIaBJICHHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs WA OXJIAKICHHUS.

[IpoBepka rUnmoTe3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUECKOMN TPYOKE OT TeMIIEPaTyPhI.

HaOmronenne wW3MEHEHHS BHYTPEHHEH OSHEPrud Teila B pe3ysbTaTe
Terionepeaayn U paboThl BHEIITHUX CHUJI.

HccnenoBanue siBIEHUS TEIJIOOOMEHA MpPU CMEIIMBAHUU XOJOAHOW U
ropst4er BOJIBL.

OnpeneneHue  KOJWYECTBA  TEIUIOTHI, IOJYYEHHOTO  BOJIOW  IpH
TEII000MEHE C HAarpeThiM METATUITMUYECKUM LIMJITHHAPOM.

10. OnpeneneHne yaeabHON TEITOEMKOCTH BEIIECTBA.

11. MccmemoBanme nporecca UCIIapeHus.

12. Onpenienenre OTHOCUTENbHOM BIIa)KHOCTH BO3AyXa.

13. OnpeneneHue yAeabHOM TEMIOTHI MIJIaBICHUS JIbJIA.

JJIeKTPpUYECKUEe U MATHUTHDbIE SIBJICHUS.

OnekTpuzanus Ten. J[Ba poja 3JIEKTpUYECKHX 3apsiaoB. Bs3aummopeicTehe
3apsbKeHHbIX  Ten. 3akoH KynmoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsKEHHBIX TEJT OT BEJIMYUHBI 3aPs/I0B U PACCTOSIHUSI MEXKAY TEIIaMM).

OnekTtpuueckoe mnojne. Hanpspk€HHOCTH 3nekTpuueckoro mnods. IIpuHiun
CYNEPHO3UIIUN IEKTPUUECKUX T0JIeH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3apsioB. DJIEMEHTAPHBIA SIECKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBOogHMKM W  JHMAJIEKTPUKH. 3aKOH  COXPAHEHMS
AIEKTPUYECKOTO 3apsa.

ONEKTPUYECKUA TOK. YCIIOBUSA CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKN MOCTOSHHOrO TOKa. JIeMCTBHSI 3JIEKTPUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina  Toka.  DJIEKTPUYECKOE  HAIpPSOHKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEIBHOE CONPOTUBIEHUE BellecTBa. 3akoH Oma
Uit ydactka uenu. [locnmenoBaTenbHOE W MapajuleNIbHOE  COCIUHEHHE
IIPOBOJIHUKOB.

PaGora u MoOIIHOCTh 3MEKTpUYecKoro Toka. 3akoH Jxoyms—Jlenma.
DneKkTpuyecKre Henu U NOTPEeOUTENH 3IEKTpUUYECKOol 3Heprun B ObiTy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHWTHL.  B3auMoaelcTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosne. MarHuTHOE 1oJ1e 3€MJIM M €r0 3HAYECHUE JUISA )KU3HU Ha 3eMIle.
Oneir  Opcrena. MarauTHoe 1OJe  DJIEKTPUYECKOro Toka. IIpuMenenue
AIIEKTPOMArHUTOB B TEXHUKE. JIefICTBME MAarHUTHOTO MOJIsl HA TPOBOJHUK C TOKOM.
DNEeKTPOABUIaTENb IOCTOSIHHOIO TOKa. VCIonbp30BaHME >SIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIuM. [IpaBuno Jlenna.

DIIEKTpOreHepaTop. Cnoco0sl ITOJTyYEHHUS ANEKTPUYECKOU DHEPIUH.
DNEKTPOCTaHIIMU Ha BO30OHOBIISIEMBIX HCTOUHUKAX SHEPIUU.
Jemoncmpayuu.

DJekTpu3anus Ted.

JIBa pozia 3JIEKTPUUYECKUX 3apsI0B U B3aUMOJICUCTBUE 3aPSKEHHBIX TEI.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DNeKTpocTaTHIeCcKast HHAYKIHUS.

3aKOH COXpaHEHUS AIEKTPUUECKUX 3aPSAI0B.
[IpOBOIHUKH U AUBJIECKTPUKH.

MoaenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUUYECKOTO TMOJIA.
M cTouHMKM TOCTOSIHHOTO TOKA.

9. JIeHWCTBHUS JNEKTPUUECKOTO TOKA.

10. DJIEKTPUYECKHUM TOK B HKHUJKOCTH.

11. I'a30BBIN pa3ps.

12. I3MepeHune CUitbl TOKa aMIIepMETPOM.

13. I3MepeHune 3JIeKTPUUECKOro HAIIPSKEHUS BOJIBTMETPOM.
14. PeocTar n Mara3uH COPOTUBIICHUM.
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15. B3anMoiericTBrE ITOCTOSHHBIX MAarHUTOB.
16. MoiennpoBaHre€ HEBO3MOXHOCTH PA3/ICIICHUS TTOJI0OCOB MAarHUTA.



17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenrpoBaHue MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.

OmneiT Opcrena.

MarauTHoe 1ose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOT'O MOJISL HA POBOJIHUK C TOKOM.

DNEeKTPOABUTATEh IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLIUH.

OmneiTel @apajes.

3aBUCHMOCTh HANpPAaBJICHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHM €ro
BO3HUKHOBEHUSI.

DNeKTpOreHepaTop NOCTOSIHHOTO TOKa.

Jlabopamopuvie pabomul u onvimol.

1.
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10.
11

12.

13.

14.

15.

16.

OneiTel MO HAOMIONCHUIO DJCKTPU3ANMHA Tel WHAYKIMEH U TpHU
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOIO TOJST HA MPOBOJHUKUA U
JIARJICKTPUKH.

COopka u npoBepka padOThI JIEKTPUIECKOMN 1IETH MOCTOSHHOTO TOKA.
N3mepeHue u peryJiupoBaHue CUIIbI TOKA.

N3mepeHne U peryJupoBaHUE HATIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, WAYILIETO 4Y€pe3 pPE3UCTOp, OT
COMPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OMBbITHI, JEMOHCTPHUPYIOLINE 3aBUCUMOCTh AIEKTPUYECKOTO
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIONIAAN MOMEPEUYHOrO
CEUYEeHHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  ITOCIEI0BATEIBHOM
COEJIMHEHUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisi CHJIBl TOKa MPU MapaJUICTLHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenre paboThI IEKTPUUECKOr0 TOKA, UIAYIIETO Yepe3 PE3UCTOP.

.OnpezenieHe MOIIHOCTU  DJIEKTPUYECKOTO TOKA, BBIAEISAEMON Ha

pesucrope.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, WIYIIETO Yepe3 JIAMIIOYKY, OT
HanpsHKEHUS Ha HEW.

Onpenenenue KIIJ] nHarpeBarers.

HccaenoBanre MarHUTHOTO B3aUMOJICUCTBUS TIOCTOSTHHBIX MarHUTOB.
M3yyeHne MarHMUTHOTO TIOJISI  IOCTOSIHHBIX ~ MAarHWTOB TIPH  HX
OOBEMHEHUH U Pa3/ICIICHUN.

HccnenoBanne nelcTBUS SJIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEIIKY.



17. OnBITBI, JEMOHCTPUPYIOUIME 3aBUCHUMOCTh CHJIBI  B3aMMOJCHCTBUS
KAaTyIIKH C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJICHUS TOKa B
KATYIIKE.

18. I3ydueHue 1elcTBUS MarHUTHOTO 101 HA IIPOBOJAHUK C TOKOM.

19. KoHCcTpyrpoBaHue U u3yuyeHue paboThl 3JEKTPOABUTATES.

20. Usmepenue KII/ 351eKTpoABUTaTeNbHOM YCTAHOBKH.

21.OnbITBI TIO MCCJENOBAHUIO SIBJIEHUSA SJIEKTPOMArHUTHOW WHIYKLIHH:
WCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HANPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KIIACC

Mexanuyeckue siBJICHHUS.

Mexannueckoe naBwxkeHue. MarepuanbHas Touka. (Cucrema orcuéra.
OTHOCHUTENIBHOCTh MEXAHMYECKOr0 JABWKEHUSA. PaBHOMEpPHOE NPSAMOJIUMHEHHOE
nBrkeHne. HepaBHoMepHOe npsMoauHENHOE NBMKeHUE. CpeaHsas U MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckopeHHOe mpsiMoOJiMHENHHOe JBWKeHue. (CBOOOIHOE
nagenue. OnwiTel ['anues.

PaBHOMEpHOE ABMKEHHE MO OKpYXHOCTH. Ilepumon m yactora oOpalleHus.
JInnerHasa u yriioBasi CKOpoCcTH. LIeHTpoCcTpeMUTEIBHOE YCKOPEHHUE.

[lepBsiii 3ak0H HptoTona. Bropoii 3akoH Hetotona. Tpernit 3akon HerotoHa.
[IpyHIMN CyTIepIIO3UIUHU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cusna TpeHus: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUsI IOKOs1, APYT'UE BUIBI TPEHUS.

Cuna TsKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIHOTO
najgeHus. JIBwxenne mianetr BOKpyr Connua. IlepBas kocmuyeckass CKOpPOCTb.
HeBecoMoCTh 1 neperpysKu.

PaBHOBecue martepuanbHO TOYKU. AOCOMOTHO TBEPAOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPETIIIEHHON OChIO BpalleHusi. MoMeHT cuiibl. LIeHTp TsixecTH.

Nmnynec Tena. M3menenne mvmynbca. UMmynbe cuitbl. 3aKOH COXpaHEHHUS
UMITyJbca. PeakTuBHOE ABUKEHHE.

Mexanuueckass pabora W MOUIHOCTb. PaboTa cuil TSKECTH, YNPYTroOCTH,
Tperust. CBs3b dHepruu u padbotel. [loTeHnmanbHas sHeprust Tea, NOJHATOTO Hajl
ITOBEPXHOCTHIO 3eMIIH. [IoTeHIManbHas sHeprust cxaTtor npyxunsl. Kunetnueckas
sHeprus. Teopema 0 KMHETHYECKOW DHEPTHHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaOnrogeHne MeXaHUYECKOTO JBUKEHHS Tejla OTHOCUTENIBHO Pa3HbIX Tell

OTCYETA.
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8.

9.

10.
11.
12.
13.
14.
15.
16.

CpaBHEHHE TyTe W TPAEKTOPUI JBUKEHUS OJHOTO M TOrO ke Teja
OTHOCHUTEJIBHO Pa3HbIX TEJl OTCUETA.

N3mepeHre CKOPOCTH U YCKOPEHUS TPSIMOJIMHEUHOTO JIBUKEHUS.
HccnenoBanye NPpU3HAKOB PABHOYCKOPEHHOTO IBHKCHHUS.

Habmroienue 1BUKeHUs Tea 10 OKPYKHOCTH.

Habnronenne MexaHM4eCcKuX sIBICHHM, IPOUCXOASIINX B CHCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM U YCKOPEHHOM JBHKEHUU
OTHOCUTEIBHO KaOMHETa (PU3MKH.

3aBUCUMOCTb YCKOpPEHHs Tela OT MACChl TeJla U JEUCTBYIOIIEH Ha HETO
CHJIBI.

HabGnronenue paBeHCcTBa CHII IPU B3aUMOJICHCTBHH TEJ.

M3meHeHue Beca Tenna Npu yCKOPEHHOM JABUKEHUU.

[lepenaya uMIrynbca npy B3aUMOJICHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHre NMITyJIbCca PU HEYTIPYTOM B3aUMOJICUCTBHH.

CoxpaHeHHe UMITyJIbca MPU a0COJIFOTHO YIPYTOM B3aUMOJECHCTBUU.
HabGnronenue peakTUBHOTO JBUKEHUS.

CoxpaHeHHre MEXaHUYECKOH SHEPTUU IPU CBOOOTHOM MaJCHUU.
CoxpaHeHHE MEXaHUYECKON DHEPTUU IIPHU JABUKEHUH TeEJIA MO IEUCTBUEM
IPYKUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa Juisi pasroHa W JaJIbHEUIIEro paBHOMEPHOTO
JIBIKEHUS [IAPUKA WA TETIEHKKU.

OmnpeneneHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WM JBHIKCHUS
HIapUKa [0 HAKIOHHOW IUTOCKOCTH.

OmnpeneneHue yCKOpeHHsI Teja MPU PABHOYCKOPEHHOM JBMIXKEHHUH TIO
HAKJIOHHOM ITIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH TMYTH OT BPEMEHU MPH PABHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JBWIXKEHHH 0€3
HayaJbHONW CKOPOCTH MYTH OTHOCATCS KakK psJ HEYETHBIX YUCEN, TO
COOTBETCTBYIOIINE IPOMEXKYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue kodhGuieHTa TPEHUS CKOJIBKEHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenne pabOThl CUIIBI TPEHHS MPU PAaBHOMEPHOM JBMKCHHUH Tela
110 TOPU3OHTAIBHOW MOBEPXHOCTH.



10. Onpenenenue pabOTBl CHJIBI YIOPYIrOCTH MpH TMOABEME Tpy3a ¢
UCIOJIb30BaHUEM HETOABUKHOTO U MOJBUKHOTO OJIOKOB.
11. U3yueHune 3aKk0Ha COXpaHEHUS SHEPTHMU.
MexaHn4yecKkue Koy1e0aHus U BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHbBIE XapaKTEPUCTUKHU KOJIeOaHUil: Iepro,
4acToTa, aMIUINTyAa. MaremMaTnuecKui U NpYyKUHHBIM MasATHUKH. lIpeBpanienue
SHEPrUu MpH KOJIeOaTEIbHOM JIBH)KEHHH.

3aryxaomue — kojseOaHus.  BpIHyxnaeHHble — KojeOaHus.  Pe3onaHc.
Mexanudeckue BoOJIHBI. (CBOMCTBA MeEXaHWYECKUMX BOJH. IIpomonsHble U
[OIIEpeYHble BOJIHBL. JlIMHA BOJXHBI M CKOPOCTb €€ PacIpOCTPAHCHUS.
MexaHnueckue BOJIHBI B TBEPJOM TEJE, CEUCMUYECKUE BOTHBI.

3Byk. ['poMKOCTh 3ByKa U BbicoTa ToHa. OTpaxkeHue 3Byka. MH(pa3ByK u
yJIbTPa3BYK.

Jemoncmpayuu.

1. HaOmonenune koneOGaHMil Ten MOJ JEHCTBUEM CHIIBI TSKECTU M CHIIBI
YIOPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HabmroieHue BbIHYKIEHHBIX KOJI€OaHUH U pe30HaHCca.
PacnipocTpaneHue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).
HabGnrogenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YacTOTHI.

. AKyCTHYECKHH PE30HAHC.

o gk N

ﬂaﬁopamopubw pabomul u onvimaol.
1. OnpeneneHue dYacTOTHl W TepHoja KoJieOaHWHW MaTEMaTHYECKOTO
MasiTHUKA.
Omnpenenenue 4acTOThl U MEpUOAa KoJIeOaHUN NPYKUHHOTO MasiTHUKA.
3. HccrnenoBanue 3aBUCUMOCTH MEPUOJIa KOJEOAHUM MOJBEIICHHOTO K HUTH
rpy3a OT JJIUHbI HUTH.
4. VccnenoBaHue 3aBUCUMOCTHU Mepuoa KoJaeOaHU MPYKUHHOTO MasiTHUKA
OT Macchl Tpy3a.
5. IIpoBepka HE3aBUCUMOCTH MepHUOJa KOoJeOaHUW Ipy3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Tpy3a.
6. OmbITBI, JAEMOHCTPUPYIOIIHME  3aBHUCHMOCTh  TMepuoja  KoJeOaHwmit
MPY>KMHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTHU MPYKUHBI.
7. W3mepenue yckopeHus cBOOOIHOTO IMaICHHUS.
DJIEKTPOMATHUTHOE 10JI€ U JIEKTPOMATHUTHBIE BOJIHBI.
DNEeKTPOMAarHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
ANEKTpOMarHuTHhIX BOJH. [llkana »iekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.



OnexkTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BonHOBBIE CBOWCTBa
CBETA.

Hemoncmpauuu.

1. CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH.

2. BoaHOBBIE CBOMCTBA CBETA.

Jlabopamopuwie pabomul u onvimol.

1. W3yueHue CBOWCTB 3JICKTPOMArHUTHBIX BOJH C MOMOIIbI0 MOOWJIBHOTO

tenedoHa.
CgeToBbBIE SIBJICHUS.

JlyueBas  moxmenp  cBera.  Mcrounuku — cBera.  I[IpsMosmHEerHOe
pactipoctpanenue cBera. 3atmenusi Connia u Jlynsl. Otpaxenue cBeta. [lmockoe
3epKajo. 3aKOH OTpakKeHHUs CBETA.

[IpenomneHnue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OoTpaxkeHHe cBeTa. Fcnonb30BaHME MOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm gnyueir B smH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKOTIa M Tejeckoma. ['1a3 kak onrthueckas cuctema. binm3opykocTs U
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HpioTona. CroxkeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucmepcus ceTa.

Hemoncmpauuu.

[IpssMONMHEHOE pacpOCTPaHEHUE CBETA.

OTtpakeHue cBeTa.

[Tony4yenue n300pakeHUH B TIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Ontuyeckuii CBETOBO/I.

Xop ydei B coOuparorieit JIMH3e.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[TonyueHnne n300paskeHU C TOMOIIBIO JTUH3.

9. Ilpunumn neiictBus Qoroanmnapara, MUKPOCKOIA U TEJIECKONA.

10. Mongens riasa.

11. Pa3noxxeHue 6eoro cBeTa B CEKTP.

12. Ilonydyenue Genoro cBeTa npu CI0KEHUU CBETa Pa3HbIX LIBETOB.

Jlabopamopusie pabomel u onvimel.

1. HccnenoBanne 3aBUCHUMOCTH yIJIa OTPaKEHHS CBETOBOTO Jiyda OT yIJia
NaJICHUs.

2. V3ydeHwne xapakTEpPUCTHK N300PKECHUS MPEMETA B TUIOCKOM 3epKajie.
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3. HccnenoBanue 3aBUCHMOCTH yIUIa MPEJIOMIIEHUS CBETOBOTO JIy4ya OT yIJIa
NIAJICHUS HA TPAHULIE «BO3LyX—CTEKIION.



[Tomy4yeHune n300pa’keHU ¢ TOMOIIIBIO COOMPAFOICH JTUH3HI.
5. Ompenenenne (HOKyCHOTO PacCTOSHUS M ONTHYECKOW CHIIBI COOMparomeit
JIMH3BL.
OnBITHI IO PA3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.
7. OnbITHl IO BOCHPUSATHIO IIBETA MPEAMETOB MPHU WX HAOIIOACHUM dYepes3
I[BETOBBIC (DPUIIBTPHI.
KBaHTOBbBIE sIBJICHMS.

OmnwiTel Pe3epdopna u mianerapHass Mojenb atoma. Monens atoma bopa.
HcnyckaHue 1 NorioeHne cBeta aroMoM. KBaHThI. JIMHeUaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHus. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmopens aromHoro sxpa. Msoromsl.  PamnoaxkTuBHBIE
npespaiuenus. [lepuoa nmomypacnaga aTOMHBIX sIIEP.

SAnepHble peakiuu. 3aKOHBI COXPAaHEHHUs 3apsAJIOBOTO M MACCOBOIO YHCEIL
OHeprus CBsI3M aTOMHBIX sjep. CBA3bp Maccel M dHEprud. Peaknuu cuHTE3a U
nenenus anep. ctounuku sneprun ConHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUU HaA KUBBIE
OpraHU3MBbl.

Jemoncmpayuu.

CreKTpbl U3ITyYEHHUSI U TTOTJIOLICHUS.

CrHeKTpbl pa3IMYHbIX Fa30B.

CnekTp Bogopoa.

Habmronenue TpekoB B kamepe BuiibcoHa.

PaboTa cuérunka HOHU3UPYIOIINX U3ITYYCHUH.

Perucrtpanus uznydeHus NpupOaHbIX MUHEPAJIOB U IPOILYKTOB.

Jlabopamopusie pabomul u onvimel.

1. HaOumroneHue CIUTOIIHBIX U TMHEHYaThIX CIEKTPOB U3TYUEHUSI.

2. HccienoBaHue TPEKOB: MU3MEPEHUE SHEPIHHM YacTHULBI IO TOPMO3HOMY
nytH (1o dpoTorpadusim).

3. N3mepenue pagnoakTuBHOTO (poHa.

o oA LN

IHoBTOpPHUTEIBLHO-00001AO NI MOAYJIb.

[ToBTOpUTENHEHO-0000IAIOMINKA MOAYJIb TTPEAHA3HAYEH JI CUCTEMATHU3aluu
U 000OuIeHHsI  MPEAMETHOTO  COAEpX aHUs M ONbiTa  JESITEIbHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (PU3MKH, a TakkKe IJi1 MOJATOTOBKH K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o0yyaromuxcs,
BBIOPABIIIKX ATOT y4EOHBIN MpeMeT.

[Tpu U3yyeHUH NaHHOTO MOIYJSl PEATM3YIOTCS U CUCTEMATU3UPYIOTCS BUIbI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX 0OECIeuynBaeTcsl JOCTUKEHHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3yJibTaToB  o0yueHus, (Gopmupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHUE HAYYHBIX METOOB HCCIEAOBAHUS



SBJICHMA TIPUPOABI M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHITH (hu3mdeckue
SBJICHHSI, TIPUMEHSS TIOJyYCHHbIE 3HAHWSA, pemaTh 3aJa4d, B TOM YHCIIC
KaueCTBEHHBIC U IKCIIEPUMEHTAJIbHBIC.

[TpuHIMIIHATBFHO NEATEIHHOCTHBIA XapakTep JaHHOTO pas3fiesia peaan3yeTcs
3a CU€T TOro, YTO OOYyYaIOUIWECS BBIMONHSAIOT 3aJaHWsi, B KOTOPBIX UM
npejiaraeTcs:

Ha OCHOBE TIOJIYYCHHBIX 3HAHWI pacrmo3HaBaTh M HAYYHO OOBSICHATH
buznyecKre SBICHHS B OKPYIKAIOIEH MPUPOIC U MMOBCETHEBHOMN KU3HM;

UCIIOJIb30BaTh HAYYHBIE METOJIbI UCCIICIOBAHMS (DU3UUECKUX SBICHUH, B TOM
qECIIe IJIS1 IPOBEPKU TUIIOTE3 U MOJYICHUS TEOPETUICCKIX BHIBOJIOB;

OOBSCHATh HAYYHBIC OCHOBBI HaNMOOJIEE BaXXHBIX JOCTHKCHUA COBPEMEHHBIX
TEXHOJIOTHA, HAPUMEpP, MPAKTUICCKOTO UCIIOIB30BAHUS PA3TMUHBIX HCTOYHUKOB
HHEPTrUM Ha OCHOBE 3aKOHA MPEBPAICHUS] U COXPAHEHMSI BCEX M3BECTHBIX BHUIOB
HHEPTUHU.

Kaxmas w3 TeM JaHHOTO MOAYJS BKIIOYAET OKCICPUMEHTAILHOEC
UCCIIeIOBaHNE 0000MIaroero xapakrepa. Moaynb 3aBEpIIaeTCs MPOBEICHUEM
JIMarHOCTUYECKOU U OLIEHOYHOM pabOThI 32 KypC OCHOBHOTO OOIIEro 0Opa3oBaHusI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3ydenne (Hu3MKu Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HAMpaBICHO

Ha JJOCTM>KEHHE JIMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3ynbTaToB.

B pesynbrare nzydenus Gpu3MKU Ha YPOBHE OCHOBHOTO OOIIETo 00pa3oBaHus

y oOyuaroierocsi 0yayT copMupoBaHbI CIEAYIOUINE JIUYHOCTHBIE PE3ybTaThl B
4acTH:

1) naTpuOTHYECKOT0 BOCIIMTAHMS:

- MPOSIBJICHUE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKOM
duznyecKoil HayKu;

- IIEHHOCTHOE OTHOIIICHHUE K JOCTHKEHUSAM POCCUUCKUX YUEHBIX-(DUZUKOB;

2) rpamIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

- TOTOBHOCTh K aKTUBHOMY y4YacCTHIO B OOCYK/IEHUU OOIIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHKECHUI
bu3uKy;

- OCO3HAaHUE BAXHOCTU MOPATBHO-ITUYECKUX MPUHIIMIIOB B JESITEIBHOCTH
YYEHOTI0;

3) 3cTeTH4eCKOro BOCIIUTAHMS

- BOCIIPUSATHE ACTETUYECKUX KAdyeCTB (PU3MUECKON HAyKH: €€ TapMOHHYHOIO
MIOCTPOCHUSI, CTPOTOCTH, TOYHOCTH, TJAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

- OCO3HaHWE IEHHOCTH (HU3UYECKOM HAyKHM KaK MOIIHOTO WHCTPYMEHTa
IIO3HAHUSI MHPA, OCHOBBI Pa3BUTHSI TEXHOJIOTHUM, BaXXHEMIIEH COCTABIIAIOLICH
KYJBTYPBI;

- pa3BUTHE HAy4yHOM JOOO3HATEIBLHOCTH, HMHTEpeca K HCCIEI0BATEIbCKOM
NEeATEIIbHOCTH;

5) dopvupoBanus  KYJbTYPbl 3I0pPOBbS W  3MOLHMOHAJIBHOIO
0/1aronoJry4us:

- OCO3HaHUE IIEHHOCTU Oe30MacHoro obpa3a >KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXXHOCTH TMpaBui O€30MacHOTrO TOBEICHUS Ha
TpPaHCTIOPTE, Ha JIOpPOraxX, C AJIEKTPHUUECKUM M TEIUIOBBIM O0OOpPYIOBAaHHUEM B
JIOMAITHUX YCIIOBHSIX;

- c(opMHpPOBAaHHOCTh HaBBIKAa pedeKCUM, TPU3HAHUE CBOETO TMpaBa Ha
OIMOKY M TaKOTO K€ MpaBa y IPyroro 4yeaoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:

- aKTHMBHOE Yy4YacTHE B pPEIICHUHM MPAKTUYECKUX 3aj1ad (B paMKax CEMbH,
oOpa3oBaTenbHON  OpraHM3allid, TOpoja, Kpas) TEXHOJOTUYECKOW W



COIMAIBHOW HAIPaBICHHOCTH, TPEOYIOMUX B TOM 4YHCIEC U (DUIUIECKUX
3HAHUM;

e - MHTEPEC K MPAKTUICCKOMY U3yUEHUIO MPOheCcCrid, CBI3aHHBIX C (PU3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpHEHTAIMS Ha TPUMEHEHHE (HU3NYECKUX 3HAHUU IS PEIICHHS 3ajJad B
00JIacTH OKpY>Kalolllel Cpeibl, IUIAaHUPOBAHUS IOCTYNKOB U OILIEHKA UX
BO3MOYKHBIX TMOCIICICTBUN [T OKPYKAIOIIEH CPEBI;

e - OCO3HaHHME TJ00AJILHOTO XapaKTepa SKOJOTMYECKUX NpoOJeM U MyTeW ux

pelIeHus;

e 8) amanTanmuum K HU3MEHSIIOIIMMCS YCJOBHSAIM COLMAJBbHOW M NPHUPOTHOMN
cpeabl:

e - TOTPEOHOCTH BO B3aUMOJACHCTBUU TMPU BBIMOJHEHUU HWCCICAOBAHUN U
POEKTOB (M3UYCCKOW HAIMPaBICHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSAM
APYTHX;

e - TIOBBIICHUE YPOBHS CBOEW KOMIIETEHTHOCTH 4Ye€pe3 MPaKTUUYECKYIO
JIeSITEIbHOCTD;

e - NOTPEOHOCTH B (POPMHUPOBAHNUN HOBBIX 3HAHMI, B TOM YHCII€ (POPMYIHPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SABIICHUSX;

e - OCO3HaHME ACPUIMTOB COOCTBEHHBIX 3HAHUNA M KOMIIETEHTHOCTEH B 00jacTu
du3uKy;

e - IUIAHUPOBAHHME CBOETO pPA3BUTHSA B MNPUOOPETEHHH HOBBIX (PU3MYECKHUX
3HAHUM;

e - CTpPEMJICHHE aHAJIM3UPOBATh U BBIABIIATH B3aUMOCBSI3U MIPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BaHUEM (PU3NUYECKUX 3HAHUM;

e - OIIEHKA CBOMX JCUCTBHM C YYETOM BIMSHHS HA OKPYXKAIOIIYIO Cpexdy,
BO3MOYKHBIX I100aTbHBIX TOCIIEICTBUM.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynabTaTe OCBOGHHS TpOrpaMmbl MO (U3MKE HA YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaromierocsi OyayT chopMUpOBaHbl MeTaNpeaAMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TI03HABATEILHBIC YHUBEPCATbHBIC YIeOHbBIE CHCTBUS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIC  Y4YCOHBIC  JICHCTBHUS,  PETYJISTUBHBIC
YHUBEpCaIbHbIC YIeOHbIC TCUCTBUSI.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3zoBble JJornueckue aelcTBUA:
e BBISBIATHP M XapaKTepU30BaTh CYIICCTBEHHBbIC TMPU3HAKK OOBEKTOB
(siBNIEHUI );



yCTaHABJIMBATh CYIIECTBCHHBIA MPHU3HAK KJIACCU(PUKAIINNA, OCHOBAHHMSI JJIS
0000IIeHHS U CPaBHEHMS,;

BBISIBIIATH 3aKOHOMEPHOCTH W ITPOTUBOPEUHS B pacCMaTpUBaEeMbIX (pakTax,
TAHHBIX U HAOIIOICHUSX, OTHOCSIINXCS K (DU3HUUECKUM SIBIICHUSM;
BBISIBJISITH TIPHUYMHHO-CJICAICTBEHHBIC CBS3M TPH HW3YUYCHUU (PU3UIESCKUX
SIBJICHUHA W TIPOIIECCOB, J€aTh BBIBOJBI C MCIIOIb30BAHUEM JICTyKTUBHBIX
Y WHIYKTUBHBIX YMO3aKIIFOUCHHUH, BBIIBUTATh THIIOTE3bl O B3aUMOCBS3SIX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITeJIbHO BBIOMpPATh CIOCOO pelieHus y4eOHoM Quiznueckoit
3amaun (CpaBHEHHE HECKOJBKHUX BapHaHTOB pEIICHUs, BHIOOp Hambosee
MOJIXOJISIIIETO ¢ YYETOM CaMOCTOSTEIBHO BBIICJICHHBIX KPUTEPUEB).

ba3oBble ucciieoBare/bCKHue AeiiCTBUSA:

MICITOJIB30BATh BOIPOCHI KaK MCCIIEAOBATENbCKUI HHCTPYMEHT ITO3HAHMS;
IIPOBOJUTH 110 CAMOCTOSITENIBHO COCTABIEHHOMY IUIAHY OIIBIT, HECIIOMXKHBIN
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUYECKOrO
SIBJICHUS,

OLICHMBaTh HAa NPUMEHUMOCTh M  JOCTOBEPHOCTh HH(OpPMALUIO,
MIOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENILHO (POpMYIHpPOBaTh 0000ILEHUS U BBIBOJIBI 110 pE3yJIbTaTaM
IIPOBENEHHOIO HAOJIIOIEHU, OIIBITA, UCCIIEJOBAHMS,

IPOTHO3UPOBAaTh BO3MOXKHOE JaJIbHEWIee pa3BUTHE  (U3HUUECKUX
IPOLIECCOB, a TAK)KE BbIIBUTaTh NPEANOJI0KEHUS 00 UX Pa3BUTUH B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora c nndopmanueii:

NPUMEHSATH Pa3IMYHbIE METObl, UHCTPYMEHTBI U 3alpPOCHI MPU MOUCKE U
orOope MH(POPMALMM WIA JIaHHBIX C YYETOM MPEJIOKEHHOW Yy4eOHOU
(bu3nYeCKOM 3a1a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH UH(POPMALUIO
Pa3IMYHBIX BUJOB U (OPM MpEACTABICHHUS;

CaMOCTOATENIbHO  BBIOMpaTh ONTUMaJbHYIO (GOpPMY MpPEICTaBIICHUS
uHpOpMalMM W WUIIOCTPUPOBATH pellaeMble 3aJaud  HECIIONKHBIMH
CXE€MaMH, AMarpaMMaMi, HHOU rpauKoi 1 UX KOMOMHALIUSMU.

KoMMmyHMKaTHBHBIE YHMBEpPCAJIbHbIC Y4eOHbIe 1eiCTBHA:

B XOJ€ OOCYXIeHUsi y4eOHOro Marepuania, pe3yJbTaToB J1abopaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYX)TaeMON TEMBI U
BBICKA3bIBAaTh HJEU, HAlleJICHHbIE HA pPELICHUE 33Jaud M MOAJAep KaHHe
OJ1aro’KeJIaTeILHOCTH OOIIEHUS;

COIMOCTABJIATh CBOM CYXICHHS C CYXACHUAMHU JPYIMX YYaCTHUKOB
JUanora, oOHapyXKHBaTh Pa3IUYNe U CXOACTBO MO3UIIHIA;



BBIPAKAaTh CBOIO TOYKY 3PEHUS B YCTHBIX U TMCHBMEHHBIX TEKCTaX;
MyOJIMYHO TIPECTABISTH PE3YJIbTAThl BBITIOJIHEHHOTO (PH3MYECKOTO OIBITA
(9KCIIepUMEHTA, UCCIIC0OBAHUS, IPOCKTA);

NOHUMATh W UCIOJIb30BaTh  IPEUMYIIECTBA  KOMaHAHOW U
WHIUBUyalbHOW pabOThI TpPHU PEHICHUH KOHKPETHOH (U3UUECKON
poOIeMBl;

NPUHUMATPH IIEJTH COBMECTHOU JESTEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ IOCTIDKEHHIO: PACIpeNeNaTh pPOJH, OO0CYXIaTh MPOLECCH U
pe3yJbTaThl COBMECTHOM paboThl, 0000IaTh MHEHUS! HECKOJIBKHX JIFOICH;
BBITIOJTHSTH CBOIO YacTh pabOTHI, TOCTUTAsi KAYECTBEHHOTO PE3yJIbTara 1o
CBOEMY HAMPABJICHUIO ¥ KOOPJAWHUPYS CBOM JCHCTBUS C APYyTUMH
YJIeHAMH KOMaH/IbI,

OLIEHMBATh Ka4eCTBO CBOETO BKJAJa B OOMIMII MPOAYKT MO KPHUTEPHUSM,
CaMOCTOSITENIHO C(HOPMYITHPOBAHHBIM YUaCTHHUKAMH B3aHMMO/ICHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusauus:

BBISIBIIATh IIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYALUSIX, TPEOYIOIIUX
JUIs pelieHus (pU3NYeCKUX 3HaHU;

OPUEHTUPOBATbCA B  PA3NIMYHBIX [OAXOJAAX IPUHATHA  PEIICHUM
(MHIMBUAYaTbHOE, NPHUHSITHE PELICHUs B TpPYyIIE, NMPUHATHE PEIICHUN
rpyIIon);

CaMOCTOSITEJIEHO COCTaBJISATh AJITOPUTM pellieHus] (PU3NUecKol 3aauu Hin
IUTaHa HMCCIIEOBAHUSA C Y4ETOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh NIPEIJIaracMble BAPUAHThI PELICHUH;
nenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JIaBaTh aJICKBATHYIO OLICHKY CUTYAllUH U MpeajiaraTh riiaH €€ U3MCHCHUS,
OOBSCHATh TPUYMHBI  JOCTHKCHUS  (HEJOCTMDKCHHUS)  PE3yJIbTaTOB
NEATEIIbHOCTH, J1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTHUBBI B JCATEIHLHOCTH (B TOM UHWCIIE B XOJ BBITIOJHEHUS
(GU3UYECKOTO  HCCIICIOBAaHUS WJIM TPOEKTa) HAa OCHOBE HOBBIX
OOCTOSITENILCTB, W3MEHHBIIHMXCS CHUTYyalllid, YCTAaHOBJICHHBIX OIIHOOK,
BO3HUKIIUX TPYIAHOCTEW;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA LU U YCIOBUSIM;

CTaBUTh C€0s HA MECTO JAPYroro yejioBeKa B XOJE CIopa WU JUCKYCCUHU
Ha HAyYHYIO TEMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JPYroro;
MPU3HABATh CBOE MPABO HA OMIMOKY MPHU perIeHUH (HU3NIECKUX 3a71a4 UK
B YTBEPXKIACHUIX HA HAYYHBIE TEMbI U TAKOE K€ IIPABO IPYTOro.



INPEAMETHBIE PE3YJIBTATBI

K koHIy 00yuyeHus B 7 KJiacce peaMETHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIUXCS YMEHHIA:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHYECKHE  SBJICHHUS,
HaOJIOICHUE, SKCIIEPUMEHT, MOJIeNb, TUIIOTE3a, CAUHUIBI (DU3UUECKUX
BEJIMYMH, aTOM, MOJIEKYJla, arperatHble COCTOSIHUSI BellecTBa (TBEPAOE,
KUJKOE, Ta3000pa3HOE), MEXAaHMYECKOE [IBHKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEHHOE), TPACKTOPHUS, PaBHOJECUCTBYIOIIAS
cwia,  aedopmanus  (ympyras, — IJIaCTUYECKas),  HEBECOMOCT,
COOOIIAIOMINECS COCYbL;

paznuuarh sBieHus (audQysus, TEMIOBOE JBUXKEHUE YaCTUI] BEIIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEPaBHOMEpPHOE  JIBMIXKEHHUE, HWHEpLHUs,
B3aMMOJICHCTBUE TEJ, PABHOBECHUE TBEPIBIX TEN C 3aKPEIUVIEHHON OCBIO
BpalleHus, TMepenaya JJaBiCHUS TBEPABIMU TeEJaMH, >KUAKOCTSIMHU U
razamu, arMoc(epHoe [aBjieHUE, IUIaBaHUE TeJ, MpPEeBpalleHUs
MEXaHUYECKON SHEpPruu) MO ONHMCAHUI0O UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUYECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBJICHUE H3YYEHHBIX (U3UYECKUX SBICHUUA B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SBJICHUS B MPUPOJIE:
MPUMEPBI JIBUKEHUS C Pa3IMYHBIMU CKOPOCTAMH B JKMBONW M HEXUBOU
NpUpoJie, NCUCTBUE CHUJIBI TPEHUST B TMPUPOJEC U TEXHUKE, BIIHUSHUE
aTMOC(EPHOTO JIaBJICHUS Ha >KMBOW OpraHu3M, IJaBaHUE PbIO, phluard B
TeJIe YeJIOBeKa, MPU ATOM MEPEBOAUTH MPAKTUUYECKYIO 33/layy B yueOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
OMUCHIBATh U3YyUYCHHBIC CBOMCTBA TEJI U (PU3MUECKUE SIBJICHUS, UCTOJIb3Ys
¢dbuznyeckre BEJIMYUHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPENHSSI CKOPOCTh, CHJIa YIPYTOCTH, CHJIa TSKECTH, BEC
Tella, Cuja TpPEeHUsA, AaBlicHHWe (TBEPAOTO Tena, KUJIKOCTH, Tas3a),
BBITAJIKUBAIOIIAs CUJIa, MEXaHUYeCcKas padoTa, MOUIHOCTh, IJIEYO CHIIbI,
MOMEHT CWJIbl, KO3(P(UIIMEHT TMOJE3HOr0 JACHCTBUS MEXaHHU3MOB,
KMHETHYEeCKass M MOTEHIMalbHAs DHEPrus), MpU OMHCAHUU TPABUIBHO
TpakTOBaTh  (PU3MUYECKHH  CMBICT  HMCIOJIb3yeMbBIX  BEIMYUH, UX
0003HAaUeHUs W €IUHUIBI (PU3MUECKHX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3bIBAIONIUE JIAHHYIO (PU3MUECKYIO0 BEIUYUHY C JAPYTMMHU BEIMYUMHAMU,
CTPOUTH TpaPUKU U3yUCHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BEITUYMH;
XapaKTEepU30BaTh CBOWCTBA TeJ, (U3WYECKUE SBICHUS U IPOIIECCHI,
UCIIOJIb3Ys MpaBUJia CJIOKEHHsS CHJI (BAOJb OJHOW MpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBECHUS pbiuara (0JoKa),



«30JI0TOE€ TMPAaBUJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHU4YEeCKOU
SHEPruH, TpPU DSTOM [aBaTh CIOBECHYIO (OPMYJIUMPOBKY 3aKOHA U
3aMKCBIBATH €T0 MATEMATUUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBICHHUS, IPOLIECCH] U CBOMCTBA TEJN, B TOM YHCIIE
U B KOHTEKCTE CHUTyaluil IPAaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITH TIPUYMHHO-CIICCTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHE u3 1-2
JIOTHYECKHX IIIaroB C OMOpOi Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUH, PU3NUYECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiate pacy€THblE 3amadyd B |—2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBaIOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHAIU3a
YCIIOBHS 3a/1a4 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJIMYMHBI B (OPMYNBI U TPOBOAUTH PACUEThl, HAXOAUTH CIPABOYHBIC
JaHHbIE, HEOOXOANMBIE JIs PEIICHUs 3a/1ad, OUEHUBATh PEaJTUCTUYHOCTD
NOJy4€HHOM (PU3NUECKON BEINUMHBI,

pacno3HaBaTh NPOOJIEMBbI, KOTOPbIE MOXHO pEIIUTh MPU HNOMOIIU
(U3MYECKUX METOJI0B, B OITMCAHUH UCCIIEIOBAHUS BBIJIEISATH IPOBEPIEMOE
npeanosjoxkeHue  (TUmoresy),  pa3idyaTb W UHTEPIPETUPOBATH
IOJIyYEHHBI pe3ynbTaT, HAXOJUTh OIIMOKM B XOJ€ OIBITA, JeNaTh
BBIBOJIBI 110 €70 pe3yJIbTaTaM;

IPOBOJUTH OMNbBITHI IO HAONIOACHHUIO (PUBMYECKUX SBJICHUWA WM
buznyecKux CBOIICTB TEJL: bopMyIUpOBaTH MIPOBEPSIEMBIEC
IPEO0JIOKEHNS, COOUPATh YCTAHOBKY U3 MIPEIJI0AKEHHOTO 000PYAOBAHHUS,
3aIlKChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOBL;

BBIIIOJIHATh MPSAMBIE W3MEPEHHsI PACCTOSHUSA, BPEMEHH, MAacChl Tela,
o0béMa, CUJIBI M TEMIEPATypbl C MCHOJb30BAHUEM aHAJIOrOBBIX U
nM(ppPOBBIX MPUOOPOB, 3AMUCHIBATH I[OKAa3aHUs MPUOOPOB C YUYETOM
3aJlaHHOM aOCOTIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOJUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJHOM (PM3MUECKON BEIMUUHBI OT
JIPYrol C HCMOJIb30BAHUEM MPAMBIX H3MEPEHUN (3aBUCUMOCTH ITyTH
PAaBHOMEPHO JABWXKYILIErocs Tela OT BPEMEHU [IBHJKEHHsSI Teja, CHIIbI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHHUS TEJI, CUJIBI
YIPYrOCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOUIEH CHIIBI OT 00BbEMa
IIOIPYKEHHOM YacTU Tejla U OT IJIOTHOCTH XUAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IUTaBaHMsI TeJl, YCIOBHMI paBHOBECHs pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOrOo HCCIEAOBaHUs, CcoOUpaThb YCTaHOBKY U
BBITMIOJIHATh WM3MEpPEHUs, Cienysl MPeao)KEeHHOMY IUIaHy, (PUKCHPOBATH
pe3yibTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3WYECKUX BEJIIMYUH B BUJE



NPEIIOKEHHBIX TaOnull U TpaduKOB, AeNaTh BBIBOJBI MO pe3yibTaTaM
UCCIIEIOBAHMUS,

NPOBOJANTH KOCBEHHBbIE H3MEpEeHHs] (DU3MUECKUX BEIMYUH (IJIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPAOTO TeJa, CHIA TPEHHUS CKOJIBKCHUS,
JaBJICHHE  BO3JyXa, BBITAJIKUBAIONIAs  CWiIa, JCHCTByIOmas Ha
NOTpyKEHHOE B KHUAKOCTh TeNO0, KOI()(PHUIIMEHT TMONe3HOro AeWUCTBUSA
IOPOCTBIX MEXaHU3MOB), CIEAys NPEIOKEHHOW HWHCTPYKIUU: TIpU
BBHITIOJTHCHHH HW3MEpPEHUN CcOOMpaTh 3KCIEPUMEHTAIBHYIO YCTaHOBKY H
BBIYUCIIATH 3HAUCHNE UCKOMOW BEITUYHHBI,

COOJTIO/IaTh MpaBUJIa TEXHUKU OE30IMaCHOCTH MPHU padoTe ¢ T1abopaToOpHBIM
000pyIOBaHUEM;

yKa3bIBaTh MPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECHI, TEPMOMETpP, JIUHAMOMETpP, COOOIIAIOIINECS COCYIbl, OapoMerp,
phIuar, MOJBUXKHBIN M HETIOJBUKHBIN OJIOK, HAKJIOHHAS! TUTOCKOCTH;
XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpPOM Ha WX omucaHus (B TOM YHUCIE:
MNOJIIUITHAKN, yCTPOWCTBO BOJAOIPOBOAA, TUIAPABIWYECCKUN Tpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTOIb3YsI 3HAHUS
O CBOMCTBax (PM3MYECKHUX SBJIICHUH U HEOOXOAMMBIE (PU3HUECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAWTh WHPOPMAIMIO O  IpHUMEpax)
IPAKTUYECKOIO HCIOJIb30BaHUs (PU3MUECKUX 3HAHUW B IOBCEIHEBHOM
KU3HH 7151 obecrieueHusi 0€30MacHOCTH Mpu oOpaIrieHuu ¢ mpudbopamu 1
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COOIOACHUS
HOPM IKOJIOTUYECKOTO TOBEJICHHSI B OKPY>KaIOIIEH cpefie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 3aJaHHBIM MTOMCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOIINXCS
3HAHUM W TyTEM CpPaBHEHUS PA3UYHBIX HCTOYHUKOB BBIJCHSTH
uHGOpMAIIMIO, KOTOpas SBISIETCS MNPOTHBOPEYMBONM WM MOXKET OBITH
HEJIOCTOBEPHOM;

MCTIOJIb30BaTh MPH BBIMOJHEHWN YY€OHBIX 3aJlaHUl HAYYHO-TIOMYJISPHYIO
JauTepaTypy  (puU3MUEeCKOoro cojiepXaHus, CIpPaBOYHbIE MaTepHalbl,
pecypcbl cetd VIHTepHeT, BIaJeTh NpuéMaMi KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MHCHbMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpPMAIUU (PU3UIECKOTO COACPIKAHUS, B TOM
qHclie MyOJUYHO JeNaTh KpaTKHe COOOILIEHHUs O pe3yjbTaTax NMPOEKTOB
WIM Y4eOHBIX HCCIEIOBaHUM, NPU H3TOM TPaMOTHO HCIOJIb30BAThH



U3YYEHHBbI TOHATUHHBIM ammapaT Kypca (U3MKH, COMPOBOXKIAThH
BBICTYIUICHUE NTPE3EHTALINEN;

IPU BBINOJHEHUU YYEOHBIX IPOEKTOB M HCCIEHOBAHUN pPACIPEEIATh
O0513aHHOCTH B TPYIIIE B COOTBETCTBUM C IIOCTaBJICHHBIMHM 3aJa4aMH,
CIICIUTH 34 BBIIIOJIHCHHEM IUIAHA JIEWCTBUM, aJCKBAaTHO OLICHUBATH
COOCTBEHHBI  BKJIQJ] B  JEATE€IbHOCTb  TpPYIIIbI, BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJEHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K konIy o0yuenus B 8 kiiacce npeaMeTHbIe pe3ybTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

WCIIOJIB30BaTh MOHATHS: Macca U pa3MepPbl MOJIEKYJ, TEIUIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJI, arperaTHhIE COCTOSIHUS BEIIECTBA, KPUCTAIUINYECKUE U
amop(HBIC TeTa, HACHIIICHHBIA W HEHACHIIICHHBIA TMap, BIAKHOCTH
BO3/IyXa, TEMIEpaTypa, BHYTPEHHSS SHEPrusi, TEIUIOBOW JBUTATElb,
AJIEMEHTAPHBIN ANEKTPUUYECKUN 3apsl, HIEKTPUUYECKOE MOJIE, IPOBOIHUKU
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUM TOK, MATHUTHOE TI0JIE;
paznuyuath ABJICHUS (TEIJIOBOE pacUIMpEeHHE M CXKaTHhe, Terionepeaaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHKUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAIMsl, IUIaBJIEHWEe, KpUCTaJUIM3alusa (OTBEpACBaHUE), KHUIICHHE,
Terionepeaaya (TerIONPOBOJHOCT, KOHBEKIIUS, U3ITy4YEHHE),
ANIEKTpU3AIUs TEJ, B3aUMOJICUCTBUE 3apsAZIOB, JACHCTBUS JIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICHCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO TOJIsI Ha TPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAs UHTYKIIHS)
[0 OINUCAHUID HMX XAPAKTEPHBIX CBOMCTB W Ha OCHOBE OIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUECKOE SBICHUE;

pacro3HaBaTh MPOSBICHUE M3YYEHHBIX (DU3NUECKUX  SIBJICHUNA B
OKpY’)KalolleM MHpe, B TOM 4ucie (U3UYECKUE SIBICHHS B MPUPOJE:
MOBEPXHOCTHOE HATSHKEHUE M KANWUIIPHbIE SBICHHUS B MPUPOJE,
KpUCTAJUIBI B mpupoiae, u3nydeHue CoJiHIA, 3amMep3aHHe BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B atMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emun, Jpedd Mot0COB, PO MAarHUTHOTO MOJS JJISl KU3HU Ha
3emJie, MOJISIPHOE CHUSIHUE, IPHU 3TOM MEPEBOJANTH MPAKTUYECKYIO 3a]a4y B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (TIpU3HAKK) (DU3UIECKUX
SIBIICHU;

OMUCHIBATh U3yUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCTIOJIb3YS
bu3ndecKue BeTUYHHBI (TeMIepaTypa, BHYTPEHHSSI DHEPTHUsl, KOJTUIECTBO
TEIUIOThI, yJieJIbHAasl TEIUIOEMKOCTh BEIECTBA, YyAEIbHAs TEIjioTa
IUIaBJICHUS, yJelbHas TeIioTa NapooOpa3oBaHMs, yJeldbHAs TEIIoTa
CrOopaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JEHCTBUS TEIJIOBOM



MAIllHbI, OTHOCUTEJIBHAs BIAXHOCTHh BO31yXad, JJICKTPUYECKHU 3apsn,
Cuja TOKa, JJIEKTPUYECKOE HANpPsDKEHWE, CONPOTHUBIIEHUE NPOBOJIHHUKA,
yAEIbHOE  CONPOTUBIEHUME  BeElIeCTBa, paboTa W MOIIHOCTh
JJIEKTPUYECKOTO  TOKa), TpU ONHCAHUM MpPaBWIBHO  TPAaKTOBATH
(¢u3NYECKUN CMBICI HCIOJIb3YEMBIX BEJIUYMH, 0003HAYEHUS U €IMHMIIBI
buznyecKuX BENIUYMH, HAXOIUTH (OPMYIIbI, CBS3BIBAIOLINE JTAHHYIO
¢u3NYECKyI0 BEIMYMHY C JAPYTUMHU BEIWYHMHAMH, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUNH;

XapaKkTepu30BaTh CBOMCTBa Tel, (PU3MUECKHE SBICHUS U IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE IIOJIO)KCHUSI MOJIEKYJIIPHO-KMHETHUECKOW TEOpUU
CTPOEHHs BEILECTBA, MPUHLHUII CYNEPHO3UIMU NoJel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa i1l yJacTKa LEenu, 3aKOH
JIxoyna—JleHna, 3akOH COXpaHEHMs DJHEPIUM, IIpU OTOM J1aBaTh
CIIOBECHYIO (OpPMYJIHMPOBKY 3aKOHa M 3alUCBhIBaTh €r0 MaTeMaTHYECKOe
BBIPAXKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TE€l, B TOM YHCIE U B
KOHTEKCTE CHUTYyallMi MPAKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBIABIATH
IPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 12 JIOTHYEeCKuX
1IaroB ¢ Omnopod Ha |—2 M3yYeHHBIX CBOMCTBA (PU3MUYECKUX SIBICHHIH,
(U3MYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

peuaTe pacy€THhIE 3aJaud B 2—3 JIEWCTBUS, HCIIOIB3Yys 3aKOHBI H
(GopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHaju3a
YCJIOBHUS 3aJauyd 3alMCBhIBAaTh KPATKOE YCJIOBHUE, BBIABIATH HEIOCTATOK
JaHHBIX JUJI  peUIeHHs] 3aJaud, BBIOMpAaTh 3aKOHBI U (POPMYJIBI,
HEeoOXoauMble JUisl €€ peuieHus, MPOBOAUTH Pacu€Tbl M CpPaBHUBATh
MOJIy4YeHHOE 3HaY€HHE (PU3NUYECKON BETUUMHBI C U3BECTHBIMH JTAHHBIMU;
pacrno3HaBaTh MpOOJEMbl, KOTOpPbIE MOXXHO PEIIUTh MpPU OMOIIU
(Gu3NYECKUX METO/OB, MCIONb3Yys OMHCAHHUE HCCIIEJOBAHMS, BbIIEIATH
IIPOBEPSAEMOE  MPEAINOJIOKEHNE, OLEHUBATh IMPABWIBHOCTh TMOPSJIKA
IIPOBEJCHUSI HCCIIENOBAHUs, A€JIaTh BBIBOJIBI;

IPOBOJUTH OMbBITHI [0 HAOMIONECHUIO (PU3NYECKUX SBICHUH WU
(bu3znyecKuX CBOWCTB TeN (KaNMUJUISIPHBIE SIBIICHUS, 3aBUCUMOCTb J1aBJICHUS
BO3/lyXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHUsl MpPU U3IYYEHUH OT LBETa H3Jydarollied (moriomaroiei)
ITOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJBI OT TEMIEPATYpbl KUAKOCTU U
IJIOIAAA €€ TIOBEPXHOCTH, DJJEKTpHU3alWs TEel W B3aWMOJEUCTBUE
DIIEKTPUYECKUX  3apsAI0B, B3aWMOJEHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJlM3allMsl MarHUTHBIX TIOJIEW ITOCTOSIHHBIX MAarHUTOB, JE€UCTBUS
MAarHuTHOTO MOJIA HAa NPOBOJHHUK C TOKOM, CBOWMCTBA AJIEKTPOMArHWTa,



CBOMCTBA DJEKTPOJABUTATENSI MOCTOSHHOTO TOKa): (POpMYyIUpPOBATH
IpoBepsieMbIe MPEANONOKEHHsI, COOMPATh YCTAHOBKY U3 MPEI0KEHHOTO
000pyI0BaHUs, OMUCHIBATH X0/ OTbITa U (POPMYIUPOBATH BHIBOIBI;
BBINIOJIHATh ~ TMPSAMbIE  U3MEPEHUs]  TEMIEpaTypbl, OTHOCUTEIHLHOMU
BJIQKHOCTH BO3/yXa, CHUJIbl TOKa, HAMpPsHKEHUS C MCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (DU3MUECKUX BEJIUYUH, CPAaBHUBATH
pEe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COMIOTHOM MOTPEIIHOCTH;
MPOBOJUTH UCCIEOBAHUE 3aBUCUMOCTH OJHONU (PU3MUECKON BEIMUYUHBI OT
JIpYro C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
CONMPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOMIAJAN TOMEPEYHOro
CEUEHHMS U Y/IEJIbHOIO COIPOTHUBIICHHS BEMIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYIIEro 4epe3 MPOBOJAHHMK, OT HAOpsDKEHUS Ha  IMPOBOJHHKE,
UCCJIEIOBAHUE TOCIEHOBATENIBHOIO M IApPaJUIEIBbHOTO  COEIMHEHMM
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEJOBAaHHE, COOUpPATH YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUs], CIEeNys NPEIJIOKEHHOMY IUIaHy, (PUKCUPOBATH
pe3ynbTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJE TaOMUI W TpapuKOB,
JienaTh BBIBOJIBI MO PE3YJITATAM HCCIIEIOBAHUS;

IPOBOJUTH KOCBEHHBIE HU3MEpPEHHUs (PU3NUYECKUX BEIMYMH (yAesbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHUKA, pabora H
MOIIIHOCTh 3JIEKTPUYECKOI'O TOKA): IUJIAaHUPOBATh M3MEPEHUs, COOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIe/lysl MPEIJI0KEHHON MHCTPYKUUU, U
BBIYHCIIATH 3HAUCHUE BEJIMUUHBI;

COOJTI0IaTh MPaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
00opy1I0BaHUEM;

XapaKTepu30BaTh TMPUHIUIBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMNOpPOM HA HX OMUCAaHUA (B TOM 4YHUCIHE:
CUCTEMa OTOIUIEHHUSI JIOMOB, TMIPOMETP, MapoBas TypOWHA, amIepMeTp,
BOJIbTMETpP, CUETUYHMK 3JIEKTPUUYECKON HHEPrUM, 3JIEKTPOOCBETUTEIbHBIC
npUOOPHI, HArPEBATENIbHbBIE ANEKTPOIPUOOPHI (IPUMEPDI), IEKTPUUECKHE
PEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSTHHOTO TOKA),
UCIIOJIb3YsI 3HAHUS O CBOMCTBAX (PU3MYECKHUX SIBJICHUU U HEOOXOIUMBIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOICTBA U HU3MEPHUTEIbHBIC
npuOOpbl MO CXeMaM H CXEMaTUYHBIM pHUCYHKaM  (KHIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, IBHUraTelIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTaBIATH CXEMBI 3JIEKTPUUYECKUX
Heneil ¢ mociaea0BaTeNIbHbBIM U MapajljIeIbHbIM COSTUHEHUEM 3JIEMEHTOB,
pasznuyasi ycJaoBHbIe 0003HAUEHUS FJIEMEHTOB 3JIEKTPUUECKUX IIeTIel;



OPUBOJUTH  MpUMEpbl  (HAXOAWTh  WHGOPMALMIO O  IpUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU I obecrieyeHusi 0€30MacHOCTH MU oOpalieHnu ¢ mpudopaMu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COONIOECHUSA
HOPM KOJIOTUYECKOTO MOBEJEHHSI B OKPY’KAIOLLEH CpEIE;

OCYIIECTBJIATh TOUCK wHpoOpManuu (U3NUECKOTO COJICpKaHHUS B
HNHTepHeTe, HA OCHOBE HMEIOIIUXCA 3HAHUW M IyTEM CpaBHEHUS
JIOTIOJIHUTENbHBIX ~ MCTOYHUKOB  BBIACNIATH HMH(POpPMAIUIO, KOTOpas
SBJIIETCS IPOTUBOPEUYUBON MIIM MOKET OBITh HEIOCTOBEPHOM;
UCIIOJIb30BaTh MPU BBINOJIHEHUN YYE€OHBIX 3aJJaHUI HAyYHO-TIOMYJISIPHYIO
JauTepaTypy  (pHU3MYECKOro  COAepXaHHs, CIPAaBOYHbIE MaTEepHAIIbI,
pecypchl cetd VIHTepHET, BIaAeTh NpUéMaMi KOHCTIEKTUPOBAHHS TEKCTa,
npeobpazoBaHus HHGOPMALIMU U3 OJTHOU 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBbIE NMHCbMEHHBIE U KpAaTKHE YCTHBIE COOOIICHMUS,
o006mass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3UUECKOTO
CONEpKaHUsi, B TOM 4YHCJIE€ MyOJMYHO TPEACTABIATH pPE3YyIbTaThl
IPOEKTHOW WJIM HCCIENOBATENbCKON NIEATEIbHOCTH, P 3TOM I'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM MOHATUHHBIA ammapar Kypca (QHU3UKH,
COIIPOBOX/IATh BBICTYIUICHUE MIPE3CHTALIUEH;

IpU BBIMIOJHEHUN YYEOHBIX MPOEKTOB W HCCIEIOBAaHUA (PU3UIECKHUX
IPOLIECCOB paclpelesaTh OOA3aHHOCTH B TPYIIE B COOTBETCTBUHU C
NOCTaBJICHHBIMU 33JJa4aMHM, CJIEIUTh 32 BBINOJIHEHUEM IUIaHA JAEHCTBUM U
KOPpPEKTUPOBAaTh €ro, aJeKBaTHO OILICHWBAaThb COOCTBEHHBIM BKIaJI B
JeSITEIbHOCTD TPYIIIIbI, BHICTPaUBaTh KOMMYHUKAaTUBHOE B3aUMOICHCTBHE,
MPOSIBIISISt TOTOBHOCTH pa3peniaTh KOH(PIUKTHI.

K xoHIy 00yueHus B 9 kJjiacce mpeaMeTHBIC pe3yIbTaThl Ha 06a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJB30BaTh MOHSATHUS: CUCTEMa OTcu€Ta, MaTepHalibHasi TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIKECHUS, aedopmarius
(ympyrasi, mjgacTaudeckas), TpEHUEe, IEHTPOCTPEMHUTEIBLHOE YCKOpPEHUE,
HEBECOMOCTh M MEPErpy3KH, LEHTP THKECTH, aOCOIIOTHO TBEPIOE TEJO,
HEHTP TSDKECTH TBEPJOTO Teja, paBHOBECHE, MEXaHUYECKUE KOJIeOaHUsI U
BOJIHBI, 3BYK, WH(Pa3BYK M YIbTPA3BYK, AJICKTPOMATHUTHBIC BOJIHBI,
IIKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIU30PYKOCTh U JaTbHO30PKOCTb,
CIEKTPbl UCIYCKaHMS U TOTJIONICHUs, ajibda, 0eTa- U raMma-u3IydeHus,
W30TOIIbI, SIZIEPHAsl SHEPTETHKA;

pazniuuath SBJICHUSA (PAaBHOMEPHOE W HEPABHOMEPHOE MPSMOJUHEUHOE
JBIDKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEHMHOE [BIKEHHE, CBOOOIHOE
NaJIeHUEe TeJI, PABHOMEPHOE JBUKEHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE



T€J, PEAKTUBHOE JBIDKCHUE, KOJIEOATEIhbHOE JBMKCHHE (3aTyXaromue U
BBIHY)KJICHHBIE KOJI€OaHMsI), PE30HAHC, BOJIHOBOE IBHKEHUE, OTPAKCHUE
3ByKa, MPSIMOJIMHEHHOE pacIpoCTpaHEHUE, OTPAKECHUE W TPEIOMIICHHE
CBETAa, MIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jioKeHHue 0eoro cBeTa B
CHEKTp M CJOXXKEHUE CHEKTPalIbHBIX IIBETOB, JUCIEPCHs CBETa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JMHEWYATOTO CIIEKTpa
U3ITYYCHHUs) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBICHUE H3YYEHHBIX (U3MYECKUX SBJICHUWA B
OKpyXaroleM Mupe (B TOM 4Yucie (PU3nYecKue SBJICHHUS B MPUPOJE:
MPWINBHI M OTIIUBEI, ABMKEHUE TIaHeT COMTHEYHOU CHCTEMBI, PEaKTUBHOE
JMBIDKEHUE JKUBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKHE BOJHBI, I[yHaMH, 53XO0, IIBETa T,
ONTUYECKHE SIBJICHUS B TPHUPOJE, OMOJOTHYECKOE JIEWCTBHE BHUIMMOTO,
yIbTPpaUOIECTOBOTO U PEHTTCHOBCKOTO U3JIYyYEHHM, €CTECTBEHHBIN
PaaNOaKTUBHEIN (OH, KOCMUYECKHE Jydd, PAJAUOAKTHBHOE H3ITyUCHUE
NPUPOAHBIX MHHEPAJIOB, JEHWCTBHE PAJAMOAKTHBHBIX W3IyYEeHUH Ha
OpraHu3M 4eJIoBeKa), MPH ATOM IMEPEBOAUTH IMPAKTUYECKYIO 3a/lady B
y4eOHYI0, BBIACNATH CYIIECTBEHHbIE CBOMCTBA (TIpU3HAKH) (PU3UYECKUX
SIBIICHUI;

OIMCHIBATh M3yYEHHBIC CBOMCTBA TEN W (PU3WUYECKUE SBICHHS, UCIIOIL3YS
dbu3nueckue BEIUYUHBI (CpEIHSAS W MIHOBEHHAs CKOPOCTh Tella MpHU
HEPaBHOMEPHOM JIBI)KCHHH, YCKOPEHHE, TEPEeMEIlCHUEe, MyTh, YIJIOBas
CKOPOCTb, CHUJIa TPEHUS, CUJIa YNPYrOCTH, CUJIA TSHKECTH, YCKOPECHHE
CBOOOTHOTO TIQJEHHUS, BEC Tela, HMMIYJIbC Tella, WMITYJIbC CHIIBI,
MexaHu4ecKkas paboTa W MOIIHOCTh, TOTCHIMAJbHAS DHEPrus Tea,
MOJHSITOTO HAJl MOBEPXHOCTHIO 3€MJIM, MOTCHIIMAIbHAS DHEPTUST CIKATOU
NPY>KUHBI, KUHETHYECKash DSHEPrusi, TOJHAas MEXaHW4ecKas DSHeprus,
MIEPUOJT M YacTOTa KOJIeOAHWH, TJTMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTe)Ib MPEIIOMIICHUS CPEAbI), IPU OTTUCAHUU
MPaBUJIBHO TPAKTOBaTh (U3MUCCKUH CMBICT HCIOJIb3YEMbIX BEIUYHH,
0003HAaYEHUs W €IUHUIIBI (U3MUYECKUX BETUYHH, HAXOAUTH (DOPMYIIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEIUYHMHAMM,
CTPOUTH TpaprKN U3YUCHHBIX 3aBUCIMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTEepPH30BaTh CBOWCTBA TeJ, (HU3WYCCKHUE SBJICHUS M IPOIECCHI,
UCIIOJIb3YysI 3aKOH COXPAHEHHWs JHEPTUH, 3aKOH BCEMHUPHOTO TSITOTEHUS,
OPUHITUI  CYMEPIIO3UIIMA CHJI, TPHUHIUI OTHOCUTEIbHOCTH [ amwmes,
3aKk0oHBl HBIOTOHA, 3aKOH COXpaHEHUs HMITYJbCA, 3aKOHBI OTPAXKEHUS U
MIPEIIOMJICHUS CBETA, 3aKOHBI COXPAHECHHSI 3apsIOBOTO U MAaCCOBOTO YHCEI



IpU SJACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIUCBIBATH €r0 MaTeMAaTUYECKOE BHIPAKEHUE;

OOBSCHATH (PU3NYECKUE TPOIECCHl UM CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTUYECKUX
[IaroB C OMOpod Ha 2—3 M3yYEHHBIX CBONCTBA (DM3MUYECKUX SIBICHHM,
buznYECKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;

pemaTth pacu€THhle 3adaud (omMparomuecss Ha cucremy u3 23
ypaBHEHUH), UCTIONB3YS 3aKOHBI U (POPMYIIbI, CBSA3BIBAIONINE (HU3HUUECKUE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCIOBHUS 3aJladyd 3allMChIBaTh KpaTKOE
YCIIOBHUE, BBISBISATH HEIOCTAIOIIME WM U30BITOYHBIC JaHHBIC, BHIOMPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE JIJISl PEIICHHUS], TPOBOAUTH PACUEThI U
OLICHUBAaTh PEAJMCTUYHOCTh TIOJYYEHHOTO 3HAueHus (Hu3nuecKon
BEJTUYUHBL;

pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXKHO PEUIUTh TPU MOMOIIU
(GuU3NYECKUX METO/OB, HCIONB3yS OMHCAHUE WCCICIOBAHMS, BBIICISATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh NPABHIBHOCTh MOPSIKA
IOPOBEJCHUS  HMCCIEAOBAHUSA, JENaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U OIIBITOB;

IPOBOJAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SBICHUNA WA
(Gu3MYeCcKuX CBOMCTB Ten (M3ydyeHHe BTOpPOro 3akoHa HbroTOHa, 3aKoHa
COXPAaHEHHUSl HHEPrUM, 3aBUCHUMOCTh NEpHUOAa KOJeOaHUU NPy KMHHOTO
MasiTHUKa OT MAaccChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSAMOJIMHENHOE pacCIPOCTPaHEHHUE CBETA,
pasnokeHue OeNoro cBera B CIEKTP, U3yYEHHE CBONCTB M300pa)KEHUS B
IUIOCKOM 3€pKalie W CBOWMCTB HW300pa)KeHHsI TMpeaMeTa B coOMparomien
JWH3€e, HAOMIOJEHUE CIUIOIIHBIX W JMHEMUYaThIX CHEKTPOB H3IIy4EHHUS):
CaMOCTOATENILHO cOOMpaTh YCTAHOBKY U3 HW30BITOYHOrO Habopa
o0Opy/IOBaHUs, OMNHUCHIBATH XOJ OMbITA W €ro  pe3yJbTaThl,
bopMyIUpOBaThH BBIBOHI,

POBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpelHee 3HAaYeHUE U3MepsIeMOl BeMMYUHBI ((OKYCHOE paCcCTOSHUE
coOuparoieii JTuH3bI), OOOCHOBBIBaTH BBIOOp crmocoba HW3MepeHus
(M3MepuUTENBHOTO MPUOOpa);

IPOBOANTH HCCIEAOBAHME 3aBUCHUMOCTEH (M3MUECKUX BEJIMYHUH C
UCIIOJIb30BaHUEM TPSAMBIX HU3MEpPEHUM (3aBUCUMOCTb IMYyTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0O€3 HadalbHOM CKOpPOCTH, Mepuoja
KoJIe0aHUN MaTeMaTH4eCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTpakeHUs CBETa OT yria MaJCHUs W yria MPEIOMJICHHs OT yriia



NajieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJNbTaThl MOJYYEHHOW 3aBUCHMOCTH
¢uznyecKux BEIMYMH B BUAE TaOMUI U rpaduKOB, NIeiaTh BBIBOJBI IO
pe3yJibTaTaM MCCIIEI0BAHNUS;

IPOBOJAUTHh KOCBEHHBIE H3MEpEHUsl (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTh M YCKOpDEHHE Tela TpHU pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOPEHHE CBOOOJIHOIO MaJEHHUs, KECTKOCTh MPYKUHBI, KOIDPHUIUEHT
TPEHUsI CKOJIBKEHMS, MEXaHHueckas paboTa M MOUIHOCTb, 4acTOTa U
nepuos KojaeOaHMM MAaTeMaTUYeCKOro U MPYKUHHOTO MAasTHUKOB,
ONTHMYECKass Cujia CcoOMparolell JIMH3bl, paJAHOAaKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOUpaTh SKCIEPUMEHTANbHYIO YCTAaHOBKY U
BBITIOJHATh U3MEPEHHS, CIEAys MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOIYYECHHBIE PE3YIIbTATHI C YUETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

cOOJII01aTh MpaBUJjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
000opyI0BaHUEM;

pasznuyaTh OCHOBHBIC TIPHU3HAKK M3YyYEHHBIX (QPU3UUECKUX MOJIEICH:
MaTepuajgbHas TOYKa, aOCONIOTHO TBEPIOE TENO, TOUYEUYHBIH HCTOUYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAHETapHas MOJEIb aToMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIIIpa;

XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM Ha HX ONHUCaHUsA (B TOM YHUCIE:
CHHUJIOMETP, NATYUKHU TIOJIOKEHUS, PACCTOSHUS M YCKOPEHMsI, paKeTa,
9XOJIOT, OYKH, MepHucKor, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, JJO3UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (PU3MYECKUX SBJICHUHM U  HeoOXoauMmble (U3NUYECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXE€MaTHUUHbIE€ PUCYHKH M3YyYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENBHBIX TPUOOPOB M TEXHOJOTUYECKUX TMPOIECCOB
IpU PEUICHUH Y4eOHO-MPAKTHYECKUX 3a/]ad, ONTHYECKHE CXEMBI MJis
MOCTPOEHUS U300PAKEHUI B IJIOCKOM 3€pKajie M COOMpAaroLIeH JIH3E;
OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHGOPMALMIO O  IpUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUA (PU3MUECKHX 3HAHUW B TOBCEIHEBHOU
XKU3HU 1 obecriedeHusi 0€30MacHOCTH TIpH OOpalieHnu ¢ mpudopaMu u
TEXHHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3/I0POBbS U COOIIOACHUSA
HOPM IKOJIOTUYECKOTO TOBEJCHHSI B OKPY>KaIOIlEeH cpeie;

OCYIIECTBJIATh TMOUCK HHpopMauu (U3HNUECKOTO COJEpKaHUS B
HuTepHeTre, caMoCTOATENBHO (HOPMYIHUPYsI MOMCKOBBIN 3arpoc, HaXOAUTh



NyTH OMPEENICHUs] JOCTOBEPHOCTH IMOJIYY€HHON HHPOpPMAIMK Ha OCHOBE
MMEIOLIMXCS 3HAHUM U JOTIOJHUTEJIBHBIX HCTOYHUKOB;

UCITIOJIB30BAaTh MPHU BBIIOJIHEHUH y4E€OHBIX 33JaHUl HAyYHO-MIOMYJISIPHYIO
JUTEepaTypy (PU3MYECKOro  CcOAepXaHHs, CIPAaBOYHbIE MAaTE€pHAJIbI,
pecypcebl cetu MIHTepHeET, BiIaieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanus HHGOPMAILIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO37aBaTh COOCTBEHHBbIE MUCHMEHHBIE U YCTHBIE COOOIEHHS HAa OCHOBE
MH(POpPMAILlMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOIO COAEpIKAHMS,
nyOJIMYHO NPEICTABIATh PE3yNbTaThl IPOEKTHOM WM UCCIEN0BATENbCKON
NEATEIbHOCTH, TPU 3TOM TPAMOTHO  HCIIOJIB30BaTh  HM3yYEHHBIN
NOHATUUHBIM anmapaT W3y4aeMoro paszfena (U3HKH U COMNPOBOXKAATH
BBICTYIUIEHUE TIpe3eHTalued C y4ETOM OCOOEHHOCTEH ayJIUuTOpUU
CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIIACC
Ne Kouu4vecTBO 4acoB
HaumenoBaHue pa3jiesioB U dueKkTpoHHbIE (LM POBbLIE)
n/ Kontpoabnsl | IlpakTuuecku
TeM MPOrpaMMbl Bcero o0pa3oBaTejibHbIE PeCypChl
n e padoThlI e padoThbl
Pa3nen 1. ®us3uka u eé pojib B NO3HAHMHU OKPY:KAKIIETr0 MUpa
bubmuorexa [JOK
1.1 o - 2
M3HKa - HayKa O npHpoae https://m.edsoo.ru/7f416194
bubmnoreka IIOK
1.2 dusnueckue Be 2 1
FISHICCRHC BETAIHBL https://m.edsoo.ru/7f416194
13 EcTecTBEeHHOHAy4YHBIN METO/ ) 1 bubnmnorexka HOK
' MMO3HAHUSA https://m.edsoo.ru/7f416194
Wroro no pazueny 6
Pa3nes 2. [leppoHavyaabHbIe CBEACHUSI O CTPOCHHH BelleCTBA
bu6mmoteka [IOK
2.1 C 1
TPOCHHUE Betlieetna https://m.edsoo.ru/7f416194
)9 JIBUKEeHUE U B3aUMOJICHCTBUE ) 1 bu6mmoreka [IOK
' 4aCTHUI] BEIIECTBA https://m.edsoo.ru/7f416194
)3 ArperaTHble COCTOSIHUS ) bubnmnorexka HOK
' BEILECTBA https://m.edsoo.ru/7f416194
Uroro no pazgeny 5
Pa3znen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl
bu6nuoreka [IOK
3.1 M 3
CXAHITICCROC ABIDKCHHC https://m.edsoo.ru/7f416194
32 Nuepuus, macca, INIOTHOCTD 4 1 bu6nuoreka [IOK




https://m.edsoo.ru/7f416194

bu6nuoreka [JOK

. .B 14 2
33 Cruna. Bt https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
apieHue. Ilepenayua
4.1 I[aBJ'IeHI/IH TBE p SMI/I TeIaMu 3 bubmmorexa LOK
' A b : https://m.eds0o.ru/7f416194
JKUJIKOCTSMH U Ta3aMH
bubmuorexa [JOK
4.2 | Jlaprenne xuaxocti > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
43 | ATmoc(epHOe 1aBICHHE 6 https://m.edsoo.ru/7f416194
44 JlelicTBUE KUJIKOCTH U ra3a HA 7 3 bubnmnoreka [HOK
' HOrPY>KEHHOE B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no paszneny 21
Pa3nes S. PaGoTra 1 MOIIHOCTB. DHEpPIrus
bu6mmoteka [IOK
1 P 1
> a60Ta 1 MOIIHOCTS 3 https://m.edsoo.ru/7f416194
bu6mmoteka [IOK
5.2 IT 5 1
POCTHIE MEXATHIMEL https://m.edsoo.ru/7f416194
bu6nuoreka [IOK
5.3 M 4 1
CXAHMHICCKA HEPTIT https://m.edsoo.ru/7f416194
Hroro no paszneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB 68 12

[10 ITPOIT'PAMME




8 KUIACC

Ne KoanuecTBo yacos
HaumenoBanue pa3jaeiioB JyekTpoHHbIe (HU(PPOBBIE)
n/ Kontpoabusl | IlpakTuuecku
U TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE Pecypchl
n e padoThbI e padoThbI
Pasnen 1. TeruioBble siBJieHUS
L1 CtpoeHue u CBOMCTBa . bubnmoreka [JOK
' BelllecTBa https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1 5
CIJIOBBIE MPOHECCH https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
DIIEKTPUUYECKHE 3apsiIbl.
2.1 3a SI)KI::HHI)IC Tenai Iilx 7 1 bubmmorexa [TOK
' P . https://m.edsoo.ru/7f4181ce
B3aUMOJICUCTBUE
29 [TocTosHHBIN 20 5 7 bu6mmoreka [JOK
' SIICKTPUIECKHUI TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
23 M 6 1 1.5
ATAHTHRIC ABJCHIA https://m.edsoo.ru/7f4181ce
)4 DNeKTpOMarHuTHas 4 bubnunoreka [JOK
' WHIYKIMS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
Pe3epBHOE Bpems 3
OBILEE KOJIMYECTBO
- 68 4 14.5

YACOB I10 ITPOT'PAMME




9 KUIIACC

Ne KoanuecTBo yacos
HaumenoBanue pa3jaeiioB JyekTpoHHbIe (HU(PPOBBIE)
n/ Kontpoabusl | IlpakTuuecku
U TeM NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypchbl
n e padoThbI e padoThbI
Paznen 1. Mexannuyeckue siBJIeHUs
L1 MexaHndeckoe JTBHKEHUE 10 | bubmuoreka [JOK
' 1 CIIOCOOBI €0 OIMUCAHMS https://m.edsoo.ru/7f41a4a6
N bu6 OK
1.2 Bs3aumozeiictBue Ten 20 1 3 nosmorexa L
https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.3 3aKOHbBI COXPaHEHUs 10 3
p https://m.edsoo.ru/7f41a4a6
Uroro no pazueny 40
Pa3zgen 2. Mexann4deckue K0JIe0aHUA U BOJIHBI
bu6mmoreka [IOK
2.1 M 0 7 3
CXAHITICCKHC ROACOAHIA https://m.edsoo.ru/7f41a4a6
’9 MexaHW4eCKUE BOJIHBI. g 1 3 bu6mmoreka [IOK
' 3ByK https://m.edsoo.ru/7f41ada6
Wroro no pazneny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJie U JIEKTPOMATHUTHBIE BOJHBI
31 DNEeKTPOMarHuTHOE MOJIE U 6 ) bubnuorexa [JOK
’ DJIEKTPOMArHUTHBIE BOIHBI https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 6
Pa3nen 4. CBeToBbI€ SIBJIEHUSA
4.1 3aKOHBI pacpoCTpaHEHUs 6 2 bubnmoreka [JOK




CBeTa https://m.edsoo.ru/7f41a4a6
47 JIvH3bI M onTHYECKHE 6 3 bubmuoreka [JOK
’ puOOpBI https://m.edsoo.ru/7f41a4a6
43 Paznoxxenue 6enoro ceera 3 ) bubmuoreka [JOK
' B CIIEKTP https://m.edsoo.ru/7f41a4a6
Uroro no pazueny 15
Pa3gen 5. KBanToBbI€e IBJIEHUSA
Hcnyckanue n
5.1 MOIJIOLIEHHUE CBETA 4 1 bubmmorera [JOK
) B https://m.edsoo.ru/7f41a4a6
aTOMOM
bu6mmoreka [IOK
52 (TpoeHHE ATOMHOTO AApa 6 ! https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
53 s 7 1
ACPHHIE peaktn https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Paznes 6. [loBTOpUTEIbHO-00001IAIOIIM I MO
[ToBTOpEHue u 060061EeHNE
6.1 CoJIepXaHus Kypca 9 2 bubmorera [JOK
' Aep P https://m.edsoo.ru/7f41a4a6
¢uzuku 3a 7-9 knacc
Uroro no pazneny 9
OBIIEE KOJIMYECTBO
- 102 27

YACOB I10 ITPOTPAMME




IMPOBEPSIEMBIE IPEJMETHBIE PE3YJIbTATHI OCBOEHUS
OCHOBHOM OBPA30OBATEJBHON MIPOI'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

7 KJIIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHus

1.1

HCIOJIb30BAaTh U3YYCHHBIC ITIOHATUS

1.2

pas3iindaTtb ABJICHHA 110 OIMMCAHUIO HMX XapPAaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JaHHOC (1)I/I3I/I‘-IGCKO€ SIBJICHUC

1.3

pacrio3HaBaTh TPOSIBIICHHE W3YyYCHHBIX (PHU3MUECKUX SIBICHUH B
OKpY’KaloIleM MHpE, B TOM 4ucie (U3UYECKue SBICHUS B MPUPOJIE,
IIPU 3TOM IEPEBOJUTH MPAKTUUYECKYIO 3ajjauy B YUEOHYIO, BBIAEIATH

CYIIECTBEHHBIE CBOICTBA (MIpU3HAKK) PUBNYECKUX SIBICHUN

1.4

ONUCBHIBATh H3YYEHHBbIE CBOWMCTBA Tel U (PU3MUECKUE SBICHUS,
UCHOJNB3Ysl (U3MYECKHE BEIUYMHBI, IPU ONHCAHUM IPABUIBHO
TPAaKTOBaThb (U3UYECKUH CMBICI HCHOJB3YEMBIX BEIMYUH, HX
0003Ha4YeHHs U €TUHUIBI PU3NYECKUX BEIUYUH, HAXOAUTH (OPMYJIbI,
CBS3BIBAIOIME JIAHHYIO  (U3MUYECKYI0 BEIMYHMHY C JPYTUMH
BEJIMYMHAMHU, CTPOUTHh  TIpaUKud  HM3YyYEHHBIX  3aBUCUMOCTEH

q)HSH‘leCKI/IX BCINYHH

1.5

XapaKTCPU30BaATh CBOMCTBa TCII, (I)I/BI/I‘ICCKI/IG SABJICHUS U IIPOLICCCHI,
HCIIOJIB3YsA HW3YYCHHBIC 3aKOHBI, IIpU OTOM JaBaTb CJIOBCCHYIO
(bOpMy.]'II/IpOBKy 3aKOHa MW  3allMChiBaTb €0 MaTCMaTHU4YCCKOC

BBIPAKECHHE

1.6

OO0BACHATH (U3UYECKUE SIBICHUS, MPOLECCHl U CBOWCTBA Tell, B TOM
qucie€ W B KOHTEKCTE CHUTyallUld MNPaKTUKO-OPUEHTHUPOBAHHOIO
XapakTepa: BBIABIATh NPUYMHHO-CIEACTBEHHbIE CBSI3U, CTPOUTH
oObsicHeHne u3 1 — 2 JorM4yeckux ImaroB ¢ omopod Ha 1 — 2
M3YYEHHBIX CBOMCTBA (PM3HUECKUX SBJICHUH, (PU3NUECKUX 3aKOHA WM

3aKOHOMCPHOCTHU

1.7

peuiaTtb pvaéTHLIC 3aga4yu B 1 -2 Z[eﬁCTBHH, HCIIOJIb3YA 3aKOHBI U




dbopMyIibl, cBs3bIBatONINE (PU3MUECKHE BETMYMHBI: HA OCHOBE aHAIN3a
YCJIOBHSL 3aJayd  3alUChIBaTh KpPATKOE YCJIOBUE, TMOJCTABISTH
buznyeckue BeIUYUHBI B (OPMYJIIBI M IPOBOJUTH PAcu€Thl, HAXOAUTH
CIIPaBOYHBIC JaHHBIC, HEOOXOAUMEBIC JIJISl PEUISHUS 3aja4, OILICHUBAThH

PEATUCTUYHOCTD MOTYYCHHON (U3UYECKON BETUUUHbI

1.8

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PEIIUTh MPH I[OMOIIU
¢u3nUYecKuX METOJOB, B ONHCAHWU HCCIIEJOBAHUS  BBIICIATH
poBepsieMoe  MpEANoiokeHue  (TUHoTe3y),  pasiuyarb |
MHTEPIPETUPOBATh IOJIyYEHHBIM pe3ysibTaT, HAXOAWUTh OLIMOKH B

XO0J¢€ OI11bITa, ACJIaTh BBIBOJEI I10 €I'0 pE3yjibTaTaM

1.9

MPOBOAMTH OIBITHl O HAOMIOAEHUI0 (U3NYECKUX SBICHUA WIH
GU3MYECKUX  CBOWCTB  Tel:  (OpMyIHpOBaTH  MPOBEPSEMBIC
MPENNONIOKeHNUs, coOupaTh  yCTAaHOBKY M3  IPEAJIOKEHHOTO

000pyI0BaHUS, 3aIMCHIBATH X0/ OIBITa U (POPMYIUPOBATH BHIBOIBI

1.10

BBITIOJIHSITh TPSIMBIE M3MEPEHHUsI C HCIOJb30BAaHUEM aHAJIOTOBBIX U
u(ppoBbIX MPHOOPOB, 3aMUCHIBATH MOKAa3aHUS MPUOOPOB C YUYETOM

3aJJaHHOW a0COIIOTHOW MOTPEIIHOCTH U3MEPEHUI

NPOBOJIUTH  HMCCICJOBAHWE  3aBUCUMOCTH  OJHOH  (hU3HYECKOH
BEJIMYMHBI OT JAPYroll C MHCIONb30BAHUEM IIPSAMBIX HW3MEPEHU,
y4acTBOBaTh B IJIAHUPOBAaHUHM Y4E€OHOTO HCCIENOBaHUs, cOoOMpaTh
YCTaHOBKY U BBINIOJIHATh U3MEPEHHUS, CIENYS NPEITI0KEHHOMY IIJIaHy,
¢ukcupoBaTh pPe3yibTAThl IOJYYEHHON 3aBUCHUMOCTH (PU3MUECKHUX
BEJIMYMH B BUJIE NIPEUIOKEHHBIX TaOIUIl U TpaHKOB, eJIaTh BBIBOIbI

10 pe3yJibTaTaM MCCIIeI0BaHUS

1.12

MMPOBOAWUTE KOCBCHHBIC HN3MCPCHUSA (1)I/I3I/I‘I€CKI/IX BCJIIMYHH, CJICAYyA
HpeHHO)KCHHOﬁ HWHCTPYKIUU: IIPA BBINIOJIHCHUHN I/I3MepeHI/Iﬁ CO6I/IpaTL
OKCIICPUMCHTAJIIBHYIO YCTAHOBKY W BBIYHUCIATH 3HAYCHUC HCKOMOM

BCINYHHBI

1.13

CO6J'IIOIIaTL IpaBujia TCXHUKH 0e30IMacHOCTH npu pa60Te C

71a00paTOPHBIM 000pyI0BaHUEM

1.14

YKa3bIBaTb  IMPUHIUIIBL )ICP'ICTBI/ISI HpI/I60p0B n  TEXHHYCCKHX
yCTpOfICTB, XapaKTCPU30BaTh MPUHIHUIIBL HCﬁCTBHH HU3YUYCHHBIX
HpI/I60pOB N TEXHUYCCKUX yCTpOﬁCTB C IIOMOIIBIO HX OIIMCaHHA,
HCIIOJIb3Y 3HaHUA ) CBOMCTBaxX (bI/ISI/I‘-ICCKI/IX SIBIICHUM n

HeoOXoauMBbIe (PU3NYECKHUE 3aKOHBI H 3aKOHOMEPHOCTH




1.15

MPUBOAUTH TPHUMEPHl (HAaXOauTh HWH(MOpMAIMIO O MpuUMepax)
MPAKTUIECKOTO MCIIOIB30BaHUS (PU3MUYECKUX 3HAHUH B TIOBCETHEBHOM
KU3HU 11 oOecriedeHus: Oe30MacHOCTH TpH  OOpalleHHH ¢
npruOOpaMu U TEXHUIECKHUMH YCTPOWCTBAMU, COXPAHECHHSI 3/I0POBBS U

CO6J'IIOI[€HI/I5[ HOPM 3KOJIOTHYECKOT'O IIOBECICHUS B OKPY)KaIOIHeﬁ cpeac

1.16

OCYIIECTBIISITh OTOOP MCTOYHUKOB MH(pOpManuu B cetu VHTEepHET B
COOTBETCTBUU C 3a/JlaHHbIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIINXCA 3HAHUM U MYyTEM CPAaBHEHHS DPa3IUYHbIX HCTOYHUKOB
BBIJICJIATE MH()OPMALIUIO, KOTOpasi SBISETCS NPOTHBOPEYMBON HIIU

MOJKET OBITh HG,I[OCTOBGpHOﬁ

1.17

HCII0JIb30BaTh pu BBITIOJIHEHUH yueOHBIX 3alaHui
HAYYHOTIONYJISIPHYIO ~ JIUTEparypy  (U3HYECKOTO  COAEpIKaHUs,
CIPAaBOYHBIE MaTepualbl, pecypcbl cetu VHTepHeT, BIaneTh
npuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpazoBaHusl HHPOpMaLUU

W3 OJHOM 3HAKOBOM CHCTEMBI B APYryro

1.18

co3/aBaTh COOCTBEHHBIE KPATKUE MUCHMEHHBIE U YCTHBIE COOOLICHUS
Ha oOcHOBe 2 — 3 HCTOYHHKOB WHGMOpMAIUU (PUINIECKOTO
COJIep’KaHus, B TOM YHCIE MyOJUYHO JIeNaTh KPaTKue COOOIICHUS O
pe3ynbTaTax MPOEKTOB WM YYEOHBIX HCCIEIOBAHUN, MPU ITOM
rpPaMOTHO UCHOJb30BaTh M3YUEHHBIM MOHATUIHBIA ammapar Kypca

(GU3HKH, CONPOBOKIAThH BHICTYIJIEHUE MPE3CHTaLlUEeN

1.19

IIPY BBHITIOJTHEHUH Y4EOHBIX MPOEKTOB M UCCIIEI0BAaHUI paclpeeaTh
00513aHHOCTH B TPYIINIE B COOTBETCTBUU C MOCTaBJIEHHBIMHU 3a/la4aMH,
CIEINTHh 3a BBIIIOJIHEHUEM IUIAHA JIEWCTBHMM, aJIE€KBAaTHO OLICHUBATH
COOCTBEHHBIM BKJIaJ B JI€ATENIBHOCTh TIpPYMIbI, BBICTPAUBATh
KOMMYHUKaTUBHOE B3aUMO/ICHCTBHE, YUUTBIBAS MHEHHE

OKPY’KaroIINX

8 KUIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble peAMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

1.1

HCIIOJIBb30BaTh IOHATHA

1.2

pas3indaTthb SABJICHUA IO OMHCAHHUIO HMX XapaKTCPHBIX CBOWMCTB M Ha




OCHOBE OIBITOB, IEMOHCTPHUPYIOIIUX JaHHOE (PU3NYECKOE SBIICHUE

1.3

pacro3HaBaTh MPOSBICHHE W3YYCHHBIX (DU3MYECKUX SBICHUH B
OKpY’KalolleM MHpE, B TOM 4YHCiIe (U3UYECKUE SBICHHUS B MPHUPOIE,
IPU 3TOM IEPEBOJIUTH MPAKTUYECKYIO 3a7auy B y4EOHYIO, BBIICIATH

CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKN) PUINUECKUX SIBICHUN

1.4

ONHKCBHIBATh HW3YYEHHBIC CBOWCTBA Tel W (PU3MUYECKUE SBJICHUS,
UCMONb3ys (U3NYECKHE BEIMYMHBI, I[PU ONHCAHUU IMPABUIIBHO
TPaKTOBaThb  (PU3MYECKUII  CMBICA  HCIOJB3yEMBIX  BEJIWYHH,
0003HaueHMsI ¥ €AUHULIB! (PU3MUECKUX BEIMYUH, HAXOIUTh (POPMYIIbI,
CBSI3BIBAIOIME JIAaHHYIO  (PU3MUYECKYI0 BEIMYMHY C JAPYTUMH
BEIMYMHAMH,  CTPOUTh  TIpaUKHd  H3YYEHHBIX  3aBUCHUMOCTEH

(UBHUYECKUX BEIUYUH

1.5

XapaKTepU30BaTh CBOMCTBa Tel, (PU3MYECKHE SIBICHUS W TIPOICCCHI,
WCIIOJb3ysl HW3YyYEHHBIE 3aKOHBI, IIPU OTOM J1aBaThb CIIOBECHYIO
(GOpMyTUPOBKY 3aKOHa H  3alHMChIBaTh €ro0 MaTEeMaTU4YecKoe

BBIPAXXCHUC

1.6

00BSACHATH (hU3MUECKHE MPOLIECCHl M CBOWCTBA TN, B TOM YHUCIIC U B
KOHTEKCTE CHUTyallud MPAKTUKO-OPHUEHTHUPOBAHHOIO  XapakTepa:
BBISIBJISITH IPUYMHHO-CIICICTBEHHBIE CBSA3H, CTPOUTH 00bACHEHHUE U3 1
— 2 JOTUYECKHMX IIaroB ¢ MOMOIIbI0 | — 2 H3y4YeHHBIX CBOICTBa

q)HSH‘leCKI/IX HBHGHHﬁ, (I)I/BI/I‘IGCKI/IX 3aKOHa UJIM 3aKOHOMEPHOCTHU

1.7

pemiath pacyéTHble 3a7aud B 2 — 3 JNEHCTBHUSI, UCIONb3YS 3aKOHBI U
(bopMyIbl, CBS3BIBAIOIINE (PU3NUYECKHUE BETMYMHBI: HA OCHOBE aHaIU3a
YCIIOBHS 3a/1a4yl 3aIIUCHIBAaTh KPATKOE YCIOBUE, BBIBIATH HEJOCTATOK
JaHHBIX Il pelIeHHs 3aJadd, BbIOMpaThb 3aKOHbI M (OPMYIIBI,
HEoOXOoauMBbIE Ui €€ pEIIeHUs, MPOBOAUTHh Pacdy€Thl U CPABHUBATH
MOJIydeHHOE 3HayeHHe (U3MUYECKOM BEJIMYMHBI C HW3BECTHBIMU

JaHHBIMHA

1.8

pacCiio3HaBaThb HpO6HCMBI, KOTOPBIC MOXHO PpCHIUTH IIPpU IMOMOIIN
(1)I/I3I/I‘-IeCKI/IX METOOOB, UCITOJIB3YA ONMMCAHUEC UCCIICAOBAaHN, BEIACIATH
MMPOBEPACMOC TMPCANOJIOKCHUC, OLCHUBATH IPABUJIIBHOCTH IIOpsAAKaA

MMPOBEACHUA UCCIICA0OBAaHMA, ACJIaTh BBIBOABI

1.9

MIPOBOAMTH OIBITHl IO HAONIOAEHUI0 (U3NYECKUX SBICHUN WM
¢u3mueckux  CBOMCTB  Tel:  (OpMymupoBaTh  MpOBEpsieMble

MPENIOJIOKEHNs, coOupaTh  yCTAaHOBKY M3  MPEAJIOKEHHOTO




000pyIOBaHUs, OMUCHIBATH XO/1 OMbITA U POPMYITHPOBATH BHIBOABI

1.10

BBIIIOJIHATH IPSAMBIE HM3MEPEHUSA C UCIIOIb30BAHUEM aHAJIOrOBBIX
nprOOPOB U AATYMKOB (PU3UUYECKUX BEIUYHMH, CPABHUBATH PE3YIbTATHI

U3MEpEeHUi ¢ yuéToM 3a/1aHHOM a0COJIFOTHOM MOrPENIHOCTH

MPOBOAMTh  MCCIEAOBAHME  3aBUCUMOCTH  OJHOW  (U3UYECKOM
BEJIMYUHBI OT JPYrol C MCHOJIb30BAHUEM IMPSMBIX H3MEPEHUN:
IUTAHUPOBATh HCCIIEZIOBAHKUE, COOMpATh YCTAHOBKY M BBINOIHSTH
U3MEpEeHUs, CIeAys MPeaJoKEHHOMY  IUIaHy, (UKCHPOBATH
pe3yNbTaThl MOJIYYEHHON 3aBUCUMOCTU B BUZE TaONIUIl M TpadHKOB,

ACJIaTh BBIBOALI 110 PE3YyJibTaTaM UCCICAOBAHUA

1.12

MMPpOBOANTD KOCBCHHBIC HU3MCPCHUA (1)I/I3I/I‘-I€CKI/IX BCIINYHH:
IJIAHUPOBATb U3MCPCHUA, CO6I/IpaTI> OKCIICPUMCHTAJIbHYIO YCTAHOBKY,
ceaysa HpeI[HO)I(eHHOﬁ HHCTPYKLIMHW, W BbBIYHUCIATL 3HAYCHHC

BCINYHHBI

1.13

CO6J'IIOI[aTI> InpaBujia TCXHHUKH 0€e30macHOCTH IIpu pa60Te C

1a00paTOPHBIM 000PYIOBAaHUEM

1.14

XapaKTepu30BaTh NPUHLUIBI JIEHCTBUS HU3YYEHHBIX HIpUOOPOB U
TEXHUYECKHUX YCTPOMCTB C ONOpPOM HA HX OINMCAHMS, HCIOIb3Ys
3HaHUS O CBOWCTBaxX (U3MYECKUX SBICHUA W HEOOXOIUMBIE

(I)I/ISI/I‘ICCKI/IC 3aKOHOMCPHOCTHU

1.15

pacno3HaBaTb MPOCTBIC TCXHUYCCKHC YCTPOﬁCTBa U U3MCPUTCIIbHBIC
HpI/I60pBI Imo CX€MaM U CXEMAaTUYHbIM PUCYHKaM, COCTABJIATH CXCEMbI
QJICKTPHUICCKUX LIEIIell C II0OCIEOOBaTEIbHBIM U napauieJIbHbIM
COCAMHCHUEM 9JICMCHTOB, pasinvas YCJIOBHBIC 0003HaUCHHUS

9JICMCHTOB JJICKTPUYICCKUX Lemnein

1.16

OPUBOANUTH TpHUMEPHl (HAXOAUTH MH(QOpMAIMIO O MpHUMEpax)
MIPAKTUYECKOTO UCIIOJIb30BAHNS (PU3NYECKUX 3HAHUH B MOBCEIHEBHOU
KHU3HM Juid  o0ecriedeHHss O€30macHOCTH TpU  OOpalleHuH ¢
npuOopaMy U TEXHUYECKHUMH yCTPOWCTBAMHU, COXPAHEHHUSI 3/I0POBbS U

CO6J'IIOIICHI/I$I HOPM 5KOJIOTHYCCKOTO IOBCICHUA B OKPY)KaIOH_ICI‘/’I cpeac

1.17

OCYILECTBIISATh MOMCK UHPOPMALUU (PU3NYECKOTO COIEpIKAHUS B CETH
HNHTepHeT, Ha OCHOBE WMEIOIMXCS 3HAHUW W IYTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX HCTOYHUKOB BBLICIATH HH(POPMALUIO, KOTOpas

SBJISIETCS IPOTUBOPEUMBON MIIM MOKET OBITH HEJOCTOBEPHOM




1.18

WCIIONIb30BAaTh IPH  BBHIMOJIHEHMH Y4YE€OHBIX 3aJaHuil  Hay4dHO-

HOMYJSIPHYIO JINTEPATypy (U3NYECKOTO COAEpIKaHUs, CIPaBOYHBIC
MmaTtepuanbl, pecypcsl cetn MHTepHeT; BiageTb INpuUEMaMu
KOHCIIEKTUPOBAHMs TEKCTa, Mpeodpa3oBaHuss WHPOPMAIMKA U3 OJHON

3HAKOBOW CHUCTEMBI B IPYTYIO

1.19

C0O3/1aBaTh COOCTBEHHbIC MUChMEHHbBIC  KPATKUE YCTHBIC COOOIICHHS,
0000mas wHPOPMAIMIO W3 HECKOJIBKUX HCTOYHUKOB (U3HUECKOTO
COJZICp)KaHHs, B TOM 4YHCIC MYyOJMYHO MPEACTABIATh PE3yIbTAThI
NPOCKTHONH WJIM KCCJICIOBATEIbCKON  JCSITEIBHOCTH, TMPH 3TOM
IPAMOTHO HCIIOJIb30BaTh M3YYCHHBIH MOHATHHHBIN amnmapar Kypca

(bu3MKH, COMPOBOXKIATH BHICTYIUICHUE MTPE3CHTAIUCH

1.20

IPY BBIOJIHEHHH y4eOHBIX TMPOEKTOB M MCCIEAOBAHHHA (HU3NIECKUX
IPOLIECCOB paclpesiesaTh 00S3aHHOCTU B IPYIIE B COOTBETCTBUU C

IIOCTAaBJICHHBIMHK  3aJadyaMH, CJICIUTb 3a BBIIIOJJHCHUCM IIJIaHa

HeﬁCTBHﬁ nu KOPPCKTHPOBATH €ro, aICKBATHO OLICHUBAThb

COOCTBEHHBIN BKJIaa B ACATCIBHOCTL TI'PYIINbI, BbICTPAHMBATDH

KOMMYHUKATHBHOC BSaHMOﬂeﬁCTBHe, IIPOABJIAA T'OTOBHOCTBb

pa3pemaTth KOHQIUKTHI

9 KJIACC

Kona
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAThl OCBOCHUA OCHOBHOI
06p830BaTe.ﬂbH0ﬁ nmporpaMmbl OCHOBHOI'O 001ero oﬁpasonaﬂnﬂ

1.1

HCIOJIb30BAaTh U3YYCHHBIC ITIOHATUS

1.2

pa3jndaTthb SABJICHUA I1I0 ONMHNCAHUIO HUX XapPAKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, IECMOHCTPUPYIOIIHUX JAaHHOC (1)I/ISI/I‘~ICCKO€ SIBJICHUC

1.3

pacro3HaBaTh NPOSBIECHHE W3YYEHHBIX (U3MUYECKUX SBJICHUH B
OKpY’KaloIlleM MHpe, B TOM 4ucie (U3UYECKUe SBICHHUS B MPHUPOIE,
IIPU 3TOM TEPEBOJIUTH MPAKTUYECKYIO 3a7auy B y4EOHYIO, BBIACIATH

CYIIIECTBEHHBIC CBOMCTBA (MIpU3HAKU) PUINUECKUX SIBICHUN

1.4

ONUCLIBATL H3YYCHHBIC CBOMCTBA Tel H (I)I/I3I/I‘{CCKI/IC SABJICHUA,
HCIIOJIBb3Yys (1)I/I3I/I‘—IQCKI/IG BCJIIMYMHBI, IIPpU OIMMCAHUW TIPABUJIBHO

TPAKTOBATH (I)I/ISI/ILICCKI/II\/'I CMBICJI HCIIOJIB3YCMBIX BCJIIMYHH,

0003Ha4YeHHs U eTUHUIIBI PU3NYECKUX BEJIUYUH, HAXOAUTH (HOPMYIIbI,




CBSA3BIBAIOIIME JaHHYIO (U3WYECKYI0 BEJIMYMHY C JAPYTUMHU
BEIIMYMHAMHU, CTPOUTH  TpapUKHd  M3YYEHHBIX  3aBHCUMOCTEH

(1)I/I3I/I‘{€CKI/IX BCJIIMYHH

1.5

XapaKTEpHU30BaTh CBOMCTBa TCI, (1)I/ISI/ILICCKI/IC SABJICHUSA W IIPOLCCCHI,
HCIIOJIB3YySA H3YYCHHBIC 3adKOHBI, IIpU OSTOM JaBaTb CJIOBCCHYIO
(bOpMy.]'IHpOBKy 3aKOHa MW  3alluChlBaThb €ro MaTreMaTH4YCCKOC

BBIpAaXXECHHE

1.6

OOBSICHATH (PU3UYECKHE MPOLECCH M CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CUTyallUd IPAaKTUKO-OPUEHTUPOBAHHOIO  Xapakrepa:
BBISIBIISITH IPUYUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JIOTMYECKHX WIaroB C IOMOINBIO 2 — 3 W3YYEHHBIX CBOMCTBA

(bu3NUeCKUX SIBICHHUH, GPU3NICCKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

pemate pacu€THble 3ahaud (omMparouiyecs Ha cucreMy u3 2 — 3
YpaBHEHMI), HCHOIB3Ys 3aKOHbl M  (OPMYIbI, CBS3bIBAIOILUE
(Gu3nyeckue BEIMYMHBI: HAa OCHOBE aHalu3a YCIOBHA 3aJadu
3allUCBIBaTh KPAaTKOE YCJIOBUE, BBIIBIATh HEJOCTAIOIIUE WIIH
M30BITOYHBIC JaHHBIC, BEIOUPATh 3aKOHBI U (POPMYIIBI, HEOOXOIUMBIE
JUI pelIeHusl, IPOBOJUTH pPacuéThl M OLEHHUBATh PEATUCTHYHOCThH

MOJIYYSHHOTO 3HAYCHHS (PU3NIECKON BETUIUHBI

1.8

pacrio3HaBaTh MpPOOJIEMbl, KOTOPbIE MOYKHO PELIMTh NpPU HNOMOIIU
(bu3MYEeCKUX METOJIOB, UCIOJb3Ys ONMCAHUE HCCIIEA0BAHUS, BBIACIAThH
IIPOBEPSEMOE TPEIIIOIOKEHUE, OLICHWBATh NPABUIBHOCTh IOPSIKA
MIPOBEICHNUS UCCIICNOBAHUA, [EJIaTh BBIBOJABI, HWHTEPIPETUPOBATH

pe3yabTaThl HAOIIOCHHIA U OTTBITOB

1.9

MIPOBOJUTH OMBITHI TI0 HAOMIOACHUIO (DU3MUYECKUX SIBICHUNA WIIH
(U3MYECKUX CBOMCTB TeNl: CAMOCTOSITENIbHO COOMpPaTh YCTAaHOBKY M3
M30BITOYHOTO Habopa 00OpyHOBaHUS, OMHCHIBATH XOJ ONbITA U €ro

pe3yabTaThl, GOPMYIUPOBATH BBIBOBI

1.10

IPOBOJIUTH MpPH HEOOXOJMMOCTH CEpUI0 TMPSIMBIX H3MEPEHUH,
ompenensis CcpeaHee 3HAYCHHE HW3MEpsieMOM BeTWYHHBI ((POKyCHOE
paccTosHue cobOuparomieil JuH3bI), 000CHOBBIBaTH BBIOOP crocoba

U3MepeHus (U3MEPUTENBHOTO Ipubopa)

MPOBOJIUTH HCCJICJOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEJIMYHUH C
MCIIOJIb30BAaHUEM MPSIMBIX HU3MEPEHUM: IIaHUPOBATH HCCIEIOBAHUE,

CaMOCTOSITENIbHO CcOOMpaTh YCTaHOBKY, (DUKCHpPOBaTH pPE3yJbTaThl




HOHy‘ICHHOﬁ 3aBHUCHUMOCTH (1)I/ISI/ILICCKI/IX BCIIMYHMH B BUJC Ta6J'II/IHI/I

I‘pa(bI/IKOB, ACJIaTh BbIBOALI 110 PE3YyJIbTaTaM HCCICOAOBAHUA

1.12

OPOBOJIUTH  KOCBEHHBIE  HM3MEPEHHs  (U3NYECKUX  BEIUYMH:
IUTAHUPOBATh U3MEPEHHs], COOMPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY
U BBIIOJHATh H3MEPEHUs, CJIEAys MpPENIOKEHHOW HMHCTPYKIUH,
BBIYUCIIATh 3HAYEHUE BEIMYUHBI M aHAIM3UPOBATh IOJIyYECHHBIE

pe3yJbTaThl C YYETOM 3aJaHHOM NOTPEIIHOCTH U3MEPEHU I

1.13

coOmonaTh TMpaBWja TEXHUKUM Oe3omacHOcTH TMpH  pabore ¢

1abopaTOPHBIM 000PYTI0BAHUEM

1.14

pasinyaTh OCHOBHBIE INPHU3HAKK HM3YYEHHBIX (PU3MUECKUX MOJelei:
MaTepHaibHasi TOYKa, a0COIIOTHO TBEPIOE TEIO, TOYCUHBIH UCTOYHHUK
CBeTa, JIy4, TOHKas JIMH3a, IUIaHETapHas MOJEIb aTOMa, HYKJIOHHas

MOZCJIb aTOMHOI'O AApa

1.15

XapaKTepu30BaTh NIPUHLUIIBI JIEHCTBUS HU3YYEHHBIX NpUOOPOB U
TEXHUYECKHUX YCTPOMCTB C OIOpPOM Ha HX ONMCAHMS, HCIONb3Ys
3HaHUS O CBOWCTBaX (PU3MYECKUX SBICHUA W HEOOXOIUMBIE

Q)HSHQCCKI/IG 3aKOHOMCPHOCTH

1.16

UCIIOJIB30BaTh CXEMbl M CXEMAaTUYHbIE PUCYHKH H3YYEHHBIX
TEXHUYECKHUX YCTPOMCTB, MU3MEPUTEIIBHBIX npuOopoB u
TEXHOJIOTUYECKUX TPOLIECCOB IPH PEHIEHUH Y4eOHO-ITPAKTHYECKUX
3aJ1a4, ONTUYECKUE CXEMBI JJIs OCTPOEHUSI N300pakeHUHN B MIOCKOM

3epKaie ¥ coOuparomieit JIMH3e

1.17

OPUBOANUTH TNpHUMEPHl (HAXOAMTh HMH(OpPMAIMIO O MpUMepax)
MPAKTUYECKOTO UCIIOJIb30BAHNUS (PU3NYECKUX 3HAHUM B MOBCEIHEBHOM
KHU3HM Juid  o0ecriedeHHss O€30macHOCTH TMpU  OOpallleHuH ¢
npuOopaMy U TEXHUYECKUMH yCTPOWCTBAMHU, COXPAaHEHMSI 3/I0POBbS U

CO6J'IIOI[6HI/I$I HOPM 5KOJIOTUYCCKOTO IIOBCACHUA B OKPY)KaIOIHCﬁ cpeac

1.18

OCYIIECTBIISATh MOUCK HHPOPMAINH (PU3HUECKOTO COACPKAHUS B CETU
WNHTepuer, caMoCTOSTENbHO (OPMYIHPYST TOUCKOBBIA  3armpoc,
HAaXOOUTh NYTU  ONPEHAECIEHUS]  JOCTOBEPHOCTH  ITOJYYEHHOU
nH(popManMi Ha OCHOBE WMEIOIIMXCS 3HAHWK W JTOTOJHUTEIHHBIX

HCTOYHHUKOB

1.19

WCIIONIb30BAaTh MPH  BBHIMOTHEHWHM YYE€OHBIX 3a/JlaHUil  Hay4dHO-
MONYJISIPHYIO JIUTEPATYpPy (PU3HUECKOTO COJEepKaHUs, CIPABOYHBIC

MaTepuainsl, pecypchl ceth MHTepHer; Biazers npuémamu




KOHCIIEKTUPOBAHHUS TEKCTa, MpeoOpa3zoBaHus WHGOPMAIMU U3 OJIHOU

3HAKOBOM CUCTEMBI B IPYTYIO

1.20

CO31aBaThb COOCTBEHHBIE ITHUCHMEHHBIE U YCTHBIC COO6H.I€HI/I$I Ha
OCHOBE HH(GOpPMAllUM M3 HECKOJbKHUX HCTOYHHUKOB (HU3UYECKOrO
coJlep)KaHusl, MyOJIMYHO NPEACTAaBIATH PE3YJIbTaThl MPOEKTHOW WM
UCCIICOBATEIbCKON  AEATEIBbHOCTH, IIPH  3TOM  I'PaMOTHO
UCIIOJIB30BaTh U3YYEHHBIN ITOHATUNHBIN almapaTr u3y4acMoro paszaena
(GU3uMKH U CONPOBOXKIATh BBICTYIUIGHHE NpPE3EHTalUed ¢ y4€ToM

O0COOEHHOCTEN ayAUTOPUM CBEPCTHUKOB

1.21

IPU BBIMOJHEHUH y4eOHBIX NMPOEKTOB M UCCIEIOBAaHUN (PU3NUIECKUX
IPOLIECCOB paclpenesTh 00S3aHHOCTU B IPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  3aJa4aMM, CJIECIAWTh 34 BBIIOJIHEHUEM IUIAHA
JEUCTBU M KOPpPEKTUPOBAaThH  €ro, aJeKBAaTHO  OLCHUBAaTh
COOCTBEHHBIM BKJIaJ] B JEATEIBbHOCTb TIPYIIbl, BBICTPAUBATH
KOMMYHHMKaTUBHOE  B3aUMOJEHCTBUE,  IpOSABIAL  TOTOBHOCTH

pa3pemaTth KOHQIUKTHI




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KIIACC

Kon
pa3nenia

Kon

3JIEMEHTA

IIpoBepsieMble Y1eMEHTHI COAEPKAHUSA

®U3UKA U EE POJIb B IO3HAHUU OKPYXAIOILET'O MHUPA

1.1

Ousuka — Hayka O Tmpupone. SIBIeHUS NPUPOIBL.
®dusnueckue SABICHUA: MEXAaHHYECKHE, TEIUIOBBIE,

QJICKTPUYICCKUC, MATHUTHBIC, CBCTOBBIC, 3BYKOBBIC

1.2

Ouznyeckue BenuuyuHbl. M3Mepenune — usmueckux
BenuuuH.  Dusumyeckue  npubopsl.  Ilorpemnocts

n3MepeHuil. MexayHapoaHasi cucteMa eJIMHULL

1.3

ECTGCTBGHHOHay‘lHHﬁ MCTOA IIO3HAHUA: Ha6JHO,Z[CHI/Ie,
IIOCTAaHOBKAa HAYYHOI'O BOIIPOCA, BBIABHUIKCHUC T'HMIIOTE3,
OKCIICPUMCHT II0 IIPOBCPKE TIHUIIOTE3, 00BsCHEHHE

HaA0JII0JaEMOTO SBJICHUSA

1.4

Onucanue pU3NUECKUX SBICHUM ¢ TOMOLIBIO MOJIENIEN

1.5

[IpakTuueckue padbOTHI:

N3mepenune paccTosHUMN.

N3mepenue 00bEMa KUAKOCTH U TBEPIOTO TEA.
Omnpenenenne pa3smMepoB MaJIbIX TEIN.

N3mepenune TemmepaTypbl IPU IOMOIIH KHJIKOCTHOTO

TECPMOMETPA U JaTYUKaA TEMIICPATYPhbI

ITEPBOHAYAJIBHBIE CBEJIEHMA O CTPOEHNU BEILIIECTBA

2.1

CrpoeHue BelecTBa: aTOMbl U MOJIEKYJIbI, X pa3MepHI.
OnbIThl,  JTOKa3bIBAIOIIME  JIUCKPETHOE  CTPOCHHUE

BEIeCTBa

2.2

JIBrxenue yactul — BemiecTBa. CBs3b  CKOPOCTHU
JIBW)KEHUS YacTHI[ C Temmeparypod. bpoyHOBCkoe

nBIkeHue, Iuddysus

23

BzauMmogeiicTBue yacTHIl BEIIECTBA: MPUTKCHUC U

OTTAJIKUBAHHUC




24

ArperaTHble COCTOSIHMSI BEILECTBA: CTPOCHHE Ta30B,
KUAKOCTEH W TBEPABIX  (KPUCTAUIMYECKUX)  TeIl.
B3auMocBs3p MeXJly CBONHCTBAMM BELIECTB B Pa3HbIX
arperaTHpIX COCTOSIHMSIX M MX aTOMHO-MOJIEKYJISPHBIM

CTPOCHUEM

2.5

OcobenHoctu arperaTHbIX COCTOSTHUH BOJEBI

2.6

[IpakTryeckue pabOTHI:

Ouenka jauamerpa aTromMa METOJAOM  psjioB  (C
HCIIOIb30BaHuEM (oTorpaduii).

OnbITHI 1O HAOIIOICHUIO TEIIOBOTO PACIIMPEHHSI Ta30B.
OnbIThI 1o 00HapPYKEHUIO NeHCTBUS CHUI

MOJIEKYJIIPHOTO MPUTSKEHUS

JIBWDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanunueckoe JIBUKEHHE. PaBHOoMepHOE 51
' HEPABHOMEPHOE JIBM)KEHUE
39 Ckopoctb. CpenHsst CKOpPOCTb IIPU  HEPABHOMEPHOM
' JIBHKEHHUU. Pacuér nmyTu ¥ BpeMEeHM JIBUKECHUS
SIBnenue uHepuuu. 3akoH MHepuuu. BsaumopeiictBue
33 TEJl KaK IIPUYMHA U3MEHEHHsI CKOPOCTH JBUKCHHS TEIL.
Macca kak Mepa HTHEPTHOCTH Tena
14 IInotHOCTE BemecTBa. CBSI3b INIOTHOCTH C KOJIUYECTBOM
. MOJIEKYJI B €IUHHIIE 00bEMA BEIIECTBA
3.5 Cuna xak XxapakTepuCTHKa B3aUMOJIEHCTBUS TeEI
3.6 Cuna ynpyroct u 3akoH I'yka. M3mepeHue cuibel ¢
' IIOMOIIBIO JUHAMOMETPA
37 SIBnenue tAroreHus u cuia TsokecTd. Cuia TSHKECTH Ha
. Ipyrux mianerax. Bec tena. Hesecomocts
" Cuna tpeHusa. TpeHHE CKOJIBXEHHS M TPEHHE IOKOS.
. TpeHue B IpUpoe U TEXHUKE
39 Ciio)keHHWe CWi, HANpaBJIEHHBIX MO OJHOM MPSIMOM.
' PaBHOelicTBYIOIIIAsA CHIT
[IpakTuyeckue paboOTHI:
3.10 OnpeneneHue CKOPOCTH PABHOMEPHOIO  JIBHIKEHUS

(maplzuca B KHUIOKOCTH, MOACIIN QJICKTPHUYCCKOTO




aBToMoOMIIT W Tak pgainee). OmpenencHue cpeaHei
CKOPOCTH CKOJIbXKEHHS Opycka WIM [IapuKa 10
HaKJIOHHOM  1IockocTH. OmpeneneHue  IMJIOTHOCTH
TBEPIOTO Tena. OnbITHI, JIEMOHCTPUPYIOIINE
3aBUCUMOCTh pacTsDKeHus (medopmManuu) mpyXKHHBI OT
MPWIOKEHHON  cuiibl.  ONBITBI, JEMOHCTPHUPYIOIINE
3aBUCHMOCTD CHJIbI TPEHHUS CKOJIBKEHHS OT Beca Tejla 1

XapakTepa COMPHKACAIONINXCS TOBEPXHOCTEH

duznyeckre SBICHUS B MPUPOJIC: NMPUMEPHI JBIKEHUS C
3.11 Pa3JIMYHBIMU CKOPOCTSIMU B JKMBOW M HEKUBOW MPUPOJIE,

JICCTBHUE CUJIBI TPEHMSI B IIPUPOJIE U TEXHUKE

3.12 TexHuuyeckue ycTpoicTBa: AIMHAMOMETP, MOJIIUITHUKH

TABJIEHUE TBEPJIBIX TEJ, )KUJIKOCTEHN 11 TA30B

Hasnenue TtBEporo tena. CrocoObl yYMEHBLICHUS U

+ yBEJIMYEHUS aBIICHUS
42 JlaBnenue ra3za. 3aBUCMMOCTD JIaBJICHHS Tra3a oT 00bEMa,
' TeMITepaTyphl
43 [lepenaua naBneHust TBEPABIMH TEJIAMH, KUIKOCTSIMHU U
' razamu. 3akoH [lackans. [ITneBMaTu4yeckre MaluHbI
3aBUCHUMOCTh  JaBIICHUS JKUAKOCTU OT TIyOHHBI
4.4 IMaapocraTtuyeckuii mapagoke. CooOniarommecs coCcymabl.
I'mapaBnuueckre MeEXaHU3MBbI
ATtMmocdepa 3emnu u atMmocdepHoe naBneHue. [[puanHb
45 CYIIIECTBOBAHUS BO3AYITHOW oOo0mouku 3emin. OmbIT
. Toppuuennu. 3aBUCUMOCTh aTMOC(EPHOTO JIaBIEHUS OT
BBICOTHI HaJl ypOBHEM MOPS
46 N3mepenue armocdepHoro naasneHus. llpuGopel s
. M3MepeHust aTMOC(HepHOro JaBICHUS
JlelicTBue KUIAKOCTH M Ta3a Ha NOTPYKEHHOE B HUX
4.7 Teno. BrlTankuBaromas (apxumenoBa) cuia. 3aKOH
Apxumena
4.8 IInaBanue ten. Bo3ayxomnnasanue
49 [IpakTudeckue pabOTHI:

HccnegoBanme 3aBHCHMOCTH Beca Tella B BOAE OT




00béMa TOrpYKEHHOWM B OJKHAKOCTH YacTH Teja.
Omnpenenenne BBITAIKUBAIOLIEH CUIIbI, JEMCTBYIOLIEH Ha
TENO,  NOrpyk€HHOe B  KuUAKOCTb.  IIpoBepka
HE3aBUCUMOCTH BBITAJKUBAIOLIEH CHUJIbI, JCHCTBYIOUIEH
Ha TEJIO B JKUAKOCTH, OT Macchl Tena. OmbITHI,
JEMOHCTPUPYIOLIME  3aBUCHMOCTb  BBITAJIKHMBAIOLIEH
CHJIBI, JIEHCTBYIOLIEH Ha TEJO B JKUAKOCTH, OT 00BEMa
MOTPYKEHHOMW B JKUJKOCTb YAaCTH TEJIa U OT IJIOTHOCTH
xuakoctu.  KoHcTpywpoBanue — apeomerpa  WIH

KOHCTPYUPOBaHME  JIOAKM U  OIpejeneHue e

Ipy30IM0IbEMHOCTH

dusnueckue  SABJICHUS B NPUPOJAC.  BIUSHHC
4.10 aTMOC(EpHOro JIaBJICHUsI HAa )KUBOW OPraHu3M, IJIABAHHE

pBIO

TexHuUecKue yCTPOHCTBA: COOOIIAIOIIUECS COCYIIBI,
A1l YCTPOMCTBO  BOJIONPOBOJA, THUIPABIMYCCKUN TIpece,

MaHOMeTp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC,

apeomerp

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexanuueckas pabota
5.2 MexaHnueckas MOIIHOCTb
53 [IpocTeie  MexaHU3MBL: pblyar, OJIOK, HaKJIOHHAas
. m1ockocTs. [IpaBuno paBHOBeCHs ppluara
54 [IpumeHeHMe npaBuiIa paBHOBECHS pblyara K OJIOKy
«3o10T0€  mpaBwioy  MexaHuku.  Koadduuumenrt
5.5 IOJIE3HOTO JEUCTBUSA MEXaHU3MOB. [Ipoctsrie
MEXaHU3MBbI B OBITY U TEXHUKE
5.6 [loTeHumanpHast SJHEPTUU TeNa, MOJHATOrO HaJ 3eMIIEN
5.7 Kunernueckas sHeprus
s g [lonHas mexaHudeckas SHEprus. 3aKOH M3MEHEHUs U
. COXpaHEHUS MEXaHHUYECKON SHEPrUU
[IpakTuueckue padbOTHI:
59 Omnpenenenue pabOTHI CHIIBI TPEHUS] IPU PaBHOMEPHOM

JABMOKCHUM TEJla IIO FOpI/I3OHTaJ'II)HOI71 IMOBEPXHOCTH.




Uccnenosanue YCJIOBUM paBHOBECHS pbryara.
N3smepenne KIIJ[ HakioHHOM miockoctu. M3ydeHue

3aKOHa COXpaHCHUA MEXaHHYeCKOM OHCPIUH

dusndyeckue SABJICHUS B Ipupoac: pblHaru B TEIC

5.10
YeJloBeKa
TexHuueckue yCTpPOMCTBA: pblYar, IOABWKHBIA U
5.11 HETIOJBYIKHBIN OJIOKW, HaKJIOHHAs IUIOCKOCTb, MPOCTHIE
MEXaHU3MBbI B OBITY
8 KUIACC
Kon Kon
IIpoBepsiemblie 3JIeMeHTHI CO/IeP:KAHUS
pasjiena 3J1eMeHTa
TEIUIOBBIE ABJIEHU A
OCHOBHbBIE  TOJIOKEHHSI MOJICKYJISIPHO-KUHETHUECKOM
61 TEOpUU CTPOEHMs BellecTBa. Macca U pa3Mmepbl
' MoJsieKyd.  OmbIThl, HOJATBEP)KIAIOLIME  OCHOBHbBIE
MOJIOKEHUS MOJICKYIISIPHOKUHETUYECKON TEOPUH
Mopnenn  TBEpAOro, JKUAKOIO U Ia3000pa3HOro
6.2 cocrosiHMil BemiecTBa. Kpucramnmueckue u amopdHbie
Tena
OObscHEHNE CBOMCTB ra3oB, )KMJIKOCTEH U TBEPABIX TEJ
6 6.3 Ha OCHOBE IIOJIOKEHUH MOJIEKYJIIPHOKUHETHYECKON
TEOpUU
6.4 CmauuBaHuE M KallWJUISIPHBIE SIBJICHUS
6.5 TenioBoe paciiupeHue u cxarue
66 Temnepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTbIO
. TEIUIOBOTO JIBH)KEHUS YaCTHUIL
67 Buytpennss sueprus. CrnocoObl U3MEHEHUs! BHYTpEHHEH
. SHEPrUU: TeIionepeaada U CoBepIleHne paboThl
68 Bunel temsonepenayn: TEMIONPOBOIHOCTb, KOHBEKIINS,
. U3Iy4yeHue




KoanuectBO  TEMIOTHL VYnenbHas  TEIIOEMKOCTH

6.9
BEIIECTBA
TermooOMeH # TEIUIOBOE paBHOBECHE. YpaBHEHHE
6.10
TEIJIOBOTO OasaHca
611 [InaBnenue u oTBEp/IeBaHNE KPUCTATUIMUECKUX BEIIECTB.
' VY nenpHas TEII0Ta MJIaBICHUS
[TapooOpazoBanne ¥  KoHaeHcanus. Vcmapenue.
612 Kunenune. VYaenbHas  Teriota  mapooOpa3oOBaHUS.
' 3aBUCUMOCTh TEMIIEPATYPhl KUIICHUS OT aTMOC(EPHOTO
JABJICHUS
6.13 BnaxxnocTh Bo3tyxa
6.14 DHeprus TOoIMBa. Y IeJabHas TEII0Ta CrOpaHus
[MpuHnmmel  paboThl  TeruioBbiX  aurarenei  KITJ]
6.15 TEIJIOBOTO JABUTATENs. TeIUIOBbIC JBUTATENIM M 3alluTa
OKpYKaroIen cpeibl
3aK0H COXpaHEHUs U MPEBPAIICHUS YHEPTUH B TETUIOBBIX
6.16
nporeccax
[IpakTrueckue pabOThI:
OnbIThI o 00HapYKEHUIO JIEHCTBUS cui
MOJICKYJISIPHOTO TIPUTSKEHUS.
OnbITl TIO BBIPAIIMBAHUIO KPUCTAJJIOB TOBAPEHHOMN
COJIU WJIU caxapa.
OneITHI 110 HAOIIOIEHUIO TETIJIOBOTO PACHIMPEHUs Ta30B,
KUJKOCTEN U TBEPABIX TEIL.
6.17 Ormpezenenue naBieHUs BO3AyXa B OAJIJIOHE MITIPHUIIA.

OneITbl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb JIaBICHUS
BO3/yXa OT €ro 00b&Ma U HarpeBaHUs WIN OXJIAXKICHHS.
[IpoBepka ruMOTE3Bl JIMHEHHOW 3aBUCUMOCTH JIJTMHBI
CTOJIOMKA KHUJIKOCTH B TEPMOMETPHUECKOH TpyOKe OT
TEMIIEPATYPHI.

HaGmtoneHne uM3MeHeHUs] BHYTPEHHEH SHEpruM Tela B

pe3yibTaTe Teruionepeaadyd U padoThl BHEITHUX CHIL.




HccnenoBanue siBIeHUS TEIMIIO0OMEHA MPU CMEITUBAHUT
XOJIOJTHOW U rOpsideii BOJIBI.

OmpeneneHne  KOJWYECTBA  TEIIOTHI, TOJYYEHHOTO
BOJIOW TMPHU TEIIOOOMEHE C HArpeThiM METAUTHYSCKUM
LAJTUHIPOM.

Omnpenenenne yaeIbHON TEIIIOEMKOCTH BEIIECTRA.
HccnenoBanue mpoliiecca UCIapeHus.

OrnpezenieHre OTHOCUTENILHON BIIAXKHOCTH BO3/yXa.

OmnpeneneHue yaeapHON TEILIOTHI IIABICHUS JIbJA.

6.18

@dusnueckue SBICHUS B NPUPOAC: IOBEPXHOCTHOE
HaTsOKEHUE W KanlWUISIpHBIC SIBICHUS B MPHUPOJIE,
KpUCTaJIBl B Tipupoe, u3inydenne CoiHIla, 3aMep3aHue
BOZ0EMOB, MOpPCKHE Opu3bl; 00pa3oBaHHE POCHI, TyMaHa,

HHes, CHera.

6.19

TexHuyeckue  ycTpoMCTBa:  KalWJUIAPBL, MPUMEPHI
WCIIOIb30BaHUS KPHUCTALIOB, >KUJIKOCTHBIH TEPMOMETD,
JATYMK TEMIEpaTypbl, TEPMOC, CHUCTEMa OTOIUICHUS
JIOMOB, THTPOMETpPBI, NCHUXPOMETp, MapoBas TypOWHA,

ABUTATCJIb BHYTPCHHCT'O CI'OPaHUs.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHWA

7.1 OnexTpuszanus Tei. J[Ba poaa 3JeKTpUUECKUX 3apsioB
BzaumoneiictBue 3apsokeHHbIX  Tenl.  3akoH  Kysona

7.2 (3aBHCHMOCTB CHJIbI B3aUMOJIEUCTBUS 3apsKEHHBIX TE OT
BEJIMYMHBI 3aps1/I0B U PACCTOSIHUS MEX/TY TEIaMH)
Dnexrpudeckoe mose. Hanpsyk€HHOCTH AJIEKTPHUYECKOTO

7.3 nonisi. [IpyHIMI Cynepno3uIMU 3JIEKTPUYECKUX MOJen
(Ha Ka4eCTBEHHOM YPOBHE)
Hocutenu »snekTpuueckux 3apsaoB. DIE€MEHTapHBIH

7.4 anekTpuueckuii 3apsa. Ctpoenue aroma. [IpoBoHUKY U
TDJICKTPUKA

7.5 3aKOH COXpaHEHUs IEKTPUUECKOT0 3apsaa

7.6 ONEeKTpUYECKUH  TOK.  YCJIOBHA  CYyLIECTBOBaHMS




QJICKTPHUYICCKOI'0 TOKA. M cTOYHUKH ITOCTOSHHOI'O TOKA

Jencreus 3JIEKTPUYECKOIO TOKa (TemoBoe,
7.7 XMMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
XKHUAKOCTAX U razax
oy Onexktpuueckas uenb. Cwia ToKa. DIEKTPUUECKOE
' HaIpPsHKEHNE
79 CornpoTuBieHue MIPOBOJIHHUKA. VY nensHOE
' COIIPOTHBIICHUE BEILECTBA
7.10 3axon OMa JJi yyacTKa Lenu
111 [locnenoBarenbHOE UM MapajjIesIbHOE  COEAMHEHHE
' IIPOBOJTHUKOB
Pabota W MOIIHOCTH JJIEKTPHUECKOTO TOKA. 3aKOH
7.12
Hxoyna — Jlenna
13 DNEeKTpUYECKUe LEenu U MOTPEOUTENU SJIEKTPUUECKON
' sHepruu B ObITy. KopoTkoe 3amblkaHue
ITocTostHHBIE MarHuTHl. B3anMOJEHCTBHE ITOCTOSIHHBIX
7.14
MarHuToB
715 MaruutHoe mnone. MarHuTHoe mnojie 3eMiId U €ro
' 3HAuYEHUE NS )KU3HU Ha 3eMIie
716 OmneIT Opcrena. MaruutHoe nosie 31eKTPUYECKOro TOKa.
' [IpumeHeHue MeKTPOMarHuTOB B TEXHUKE
JlelicTBME MarHUTHOrO IOJSI HA MPOBOJHUK C TOKOM.
717 DNeKTpoABUTaTeNh MOCTOSTHHOrO ToKa. Mcnonb3oBaHue
' JJIEKTPOABUraTeIed B TEXHUYECKHX YCTPONCTBaX M Ha
TPaHCIIOPTE
Oneitel  @apages.  SIBineHuMe  2IEKTPOMArHUTHOMN
7.18
nHaykuuu. Ipasumno Jlenna
DNeKTpOoreHeparop. CriocoOsr MOJIY4eHUS
7.19 INEKTPUYECKOM  DHEPIHUH. OneKTpocTaHIMM  Ha
BO300OHOBJISIEMBIX UICTOYHUKAX SHEPTUU
7.20 [IpakTuyeckue pabOTHI:




OnbITH O HAOMIONEHUIO SJIEKTPU3AIMH TNl MHIYKIHUEH
U IIPU CONPUKOCHOBEHHUH.

HccnenoBanue JAEUCTBHA  DJIEKTPUYECKOrO IIOJI  HA
IIPOBOJHUKY U TUAIEKTPUKH.

COopka u mpoBepka pabOTBI SJICKTPHUSCKON Ienu
IIOCTOSIHHOT'O TOKA.

W3mepenue u peryJinpoBaHue CUIIbI TOKA.

W3mepenue u peryinpoBaHue HaIIPSKEHMUS.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYILETO Yepe3
PE3UCTOP, OT CONPOTUBJICHUS PE3UCTOPA U HAINPSLKCHUS
Ha pe3UCTOpE.

OnbIThI, JEMOHCTPUPYIOILINE 3aBUCUMOCTD
AEKTPUYECKOTO0 CONPOTHUBIIEHUS IPOBOJHUKA OT €ro
JUIMHBI, IIJIOIAAH MTOIIEPEYHOr0 CEYEHHs U MaTepuaa.
IIpoBepka 1mpaBwiia CJHOXKEHUS HANpsHKEHUH 1puU
MIOCJICZIOBATEIbHOM ~ COEIMHEHUU JBYX PE3HCTOpOB.
[IpoBepka mpaBuiia A CHJIbl TOKA MpHU MapajyieIbHOM
coeMHeHUU  pe3uctopoB.  OmpeneneHue  pabOThI
NMEKTPUYECKOTO TOKA, HIYLIET0 4Yepe3 PE3UCTOP.
OnpeneneHne  MOIIHOCTH — DJIEKTPUYECKOIO  TOKa,
BBIIIEISIEMON Ha pe3ucTtope. MccnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, MIAYHIETO YEPEe3 JAMIIOUKY, OT HANpSKEHUS
Ha Hell. Onpenenenue KIIJ[ HarpeBarens. MccnenoBanue
MarHMTHOTO B3aUMOJICHCTBUSl IMOCTOSHHBIX MarHUTOB.
N3ydyeHre MarHuTHOTO TOJISl TOCTOSIHHBIX MarHUTOB MPU
ux o0beAMHEHUM U pasjeneHuu. McciemgoBanue
JEMCTBHS DJIEKTPUYECKOTO TOKA HA MarHUTHYIO CTPEIIKY.
OneIThl, JEMOHCTPHUPYIOIIME  3aBUCHUMOCTh  CHJIBI
B3aMMOJICHCTBUS KaTyIIKU C TOKOM M MarHuTa OT CHJIbI
TOKAa W HallpaBJIEHHs TOKa B KaTrylike. l3yueHue
JEICTBUSI MarHUTHOTO IOJISI HA IPOBOJHUK C TOKOM.
KouncrpymnpoBanue u U3y4eHue paboThI

3IIEKTPOIBUTATETS. N3mepenne KIIJ




BHGKTpOHBHFaTGHBHOﬁ YCTaHOBKH. OnbITH 1o
HUCCICOJOBAaHHUIO ABJICHUSA SHCKTpOMaFHPITHOfI HHAYKIHUHA:
HCCICOOBAHUC W3MCHEHHI 3HAYCHUS U HaIpaBJICHUA

WHAYKIIMOHHOI'O TOKa

7.21

@usnueckue SBIEHUS B MPUPOJE: DIIEKTPUUECKHUE
SBJIIGHUsT B  arMmocdepe, DIJICKTPHUUECTBO  JKUBBIX
OpPTraHU3MOB, MarHUTHOE TIOJIe 3eMJIH, Apeil( MOIIOCOB,
POJIb MAarHUTHOT'O TOJIA JUISL )KU3HU HA 3emile, MOJISIPHOE

CHAHUC

7.22

TexHuueckue ycTpoicTBa: 3JIEKTPOCKON, aMIIepMeETp,
BOJIETMETP, PEOCTAT, CUETUUK AIIEKTPUUECKON SHEPrud,
AJIEKTPOOCBETUTENbHBIE ~ IPUOOpBI,  HarpeBaTelIbHbIC
ANEKTPONPUOOPHI (mpumepsl), JJIEKTPUYECKUE
NPEJOXPAHUTENIHN, 3JIEKTPOMArHuT, 3JEKTPOJBUTATENb

IIOCTOAHHOI'O TOKA, reHCPaTOop NOCTOAHHOI'O TOKA

9 KNIACC
Kon
Kon snemenrta [IpoBepsieMbie 2I€MEHTHI COAEePKAHUS
paznena
MEXAHUWUYECKUE SIBJIEHUA
g1 Mexanuueckoe JBWXKeHHE. MaTepuanbHas TOYKA.
' Cucrema orcuéra
8.2 OTHOCUTENHHOCTh MEXAaHUUYECKOTO JIBHIKCHHUS
8.3 PaBHOMepHOE NpAMONMHENHOE IBUKEHUE
HepaBHomepHoe mnpsimoninHeiHoe nprkeHue. CpemHsis
8 8.4 W MTHOBEHHas CKOPOCTh Tella MPH HEPaBHOMEPHOM
JIBUKCHHUH
g5 VYckopenue. PaBHOyCKOpEHHOE MIPSIMOJIMHENHOE
' TIBUKCHHE
8.6 CBobOoanoe nagenue. OneITh [ anunes
97 PaBHOMepHOE nBMXKEHHE MO OKpyXHOCTU. llepuon u

yacToTta oOpareHus. JInHeHas W yrioBas CKOPOCTH.




LleHTpOCTpEeMUTELHOE YCKOPEHHE

8.8 [Tepssiii 3akoH HproTOHA
8.9 Bropoii 3akon Herotona
8.10 Tperuii 3akon Herotona
8.11 [TpuHIUTT CYynEepno3uIuy CUIT
8.12 Cuna ynpyroctu. 3akoH ['yka
8 13 Cuita TpeHMs: CHJla TPEHHs CKOJIbKEHUS, CHUJIa TPEHUs
' MOKOs, IPYTHe BUABI TPEHUS
S 14 Cuiia TsDKECTH W 3aKOH BCEMHUPHOTO TSTOTEHUS.
' YckopeHnue cBOOOAHOTO MaJACHUS
%15 JBuxenne  muaner  Bokpyr  Comnma.  IlepBas
' KocMudeckasi ckopocTb. HeBecomMocTh U nieperpys3ku
216 PaBHOBecue maTepuaibHONM TOYKU. AOCOIIOTHO TBEPAOE
' TEJI0
%17 PaBHOBecue TBEpHOrO TEIa € 3aKPEIUIEHHOW OCHIO
' BpaieHusi. MoMeHT cuibl. LIeHTp TsokecTn
8.18 Nwmnynec Tena. M3mMenenue umnynbca. Mnynbce cuiibt
8.19 3aKOH COXpaHEHHs UMITYJIbCa
8.20 PeaxkTtuBHOE ABMKEHUE
8.21 Mexanunueckasi paboTa U MOIIIHOCTb
827 PabGora cun Tsxectw, ynpyroctw, TpeHus. CBA3b
. SHEPTUU U PaboThI
823 [loTenuumanpHass SHeprus Tejna, NOAHATOrO  HAaJ
' MMOBEPXHOCTHIO 3eMJIH
8.24 [ToTentnmanpHas YHEPTUS CKATON MPYKUHBI
Kunernueckas »sHeprus. Teopema 0 KHHETHYECKOW
8.25
SHEPIUH
8.26 3aKOH COXpaHEHMsI MEXaHUYECKON YHEPIUH
[IpakTudeckue pabOTHI:
Onpenenenue cpeaHeil CKOPOCTH CKOJIbKEHHUsI Opycka
8.27 WU JBWKEHUS IIApUKa [0 HAKJIOHHOM TIJIOCKOCTH.

OmnpeneneHue ycKOpeHUs Teja NMPU PaBHOYCKOPECHHOM

JBIDKEHUH O HAKJIIOHHOM IIJIOCKOCTH.




HccnenoBanue 3aBUCUMOCTH IIYyTH OT BPEMEHH IIpU
PaBHOYCKOPEHHOM JIBI)KEHUHU 0€3 HaualbHON CKOPOCTH.
IIpoBepka rumoTe3bl: €clu IpPU PaBHOYCKOPECHHOM
JBIDKEHUN 0€3 HayalbHOW CKOPOCTH IIYTH OTHOCSATCS
KaKk psJ HEYETHBIX YHCEN, TO COOTBETCTBYHOILUE
MIPOMEKYTKH BPEMEHHU OJIMHAKOBBI.

HccnenoBanue 3aBUCMOCTH CHJIbI TPEHUSI CKOJIb)KEHUS
OT CWJIBl HOpMalbHOro JaBieHus. OrmnpeneneHue
KodpduuueHTa TpeHus CckKoiabxeHus. OmnpeneneHnue
KECTKOCTU TMpyxkuHbl. OrnpeneneHue padOThl CHIIBI
TPEHUS TpU PAaBHOMEPHOM JIBWXKEHMH Tejla IO
TFOPU30HTANILHOM MOBEepXHOCTH. OrmpeneneHue padoThl
CWJIBl  YOpyrocTu  INpu  HoabéMe  Ipy3a C
WCTOJB30BAHUEM  HETOJABIKHOTO U IOJBHUKHOTO

OJIOKOB

dusznyeckue SBICHUS B IpUupoAc: NPUINBBI U OTJIUBEI,

8.28 nBukeHue IuiaHeT COJHEYHOM CHUCTEMbl, PEaKTHUBHOE
JBMKCHUE KUBBIX OPTaHU3MOB
870 TexHudyeckne  ycTpOWCTBAa:  CHHUAOMETP,  JATYHKH

IIOJIOYKEHUS], PACCTOSIHUA U YCKOPEHUsI, PAKEThI

MEXAHWYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarenbHoe neuxenne. OCHOBHbIE XapaKTEPUCTUKH

> KoJie0aHM: TIepuo/I, YacTOTa, aMILIUTY1a
99 Marematnueckuit 151 IPY>KUHHBIN MAasITHUKHU.
' [IpeBparenue sHepruu npu KoaedaTeIbHOM ABHKEHUN
93 3aryxatomue koyieOaHusa. BwIHYXIeHHBIE KOJI€OaHUS.
' Pesonanc
Mexannueckre BoJIHbI. CBOWCTBa MEXAHUYECKUX BOJIH.
94 [IpononpHble M TONepedHble BOJHBI. JlJIMHA BOJHBI U
' CKOPOCTb €€ pacrpocTpaHeHHsl. MexaHUUeCKHUe BOJIHBI
B TBEP/IOM Telle, CECMUYECKUE BOJIHBI
9.5 3ByK. ']pOMKOCTB M BbICOTa 3ByKa. OTpakeHUE 3ByKa
9.6 Nnudpa3Byk u yabTpa3Byk
9.7 [IpakTrueckue pabOTHI:




OmpeneneHne YacTOTBl M TMepuoAa  KoJieOaHWH
MAaTEMATUYCCKOI'O MasiTHUKA.

OmpeneneHre YacTOTBl M MepuoAa  KoJieOaHUH
NIPY>KUHHOI'O MasiTHUKA

HccnenoBanue 3aBUCUMOCTH — MepuUoja  KoJeOaHUMA
IIOABCUICHHOTO K HHUTH I‘py321 OT JIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH — MepUoJa  KOJIeOaHUMA
MPY’>KUHHOTO MasiTHHKAa OT Mmacchl rpy3a. I[Iposepka
HE3aBUCHUMOCTH nepuoja Konebanui rpysa,
IIOABCHICHHOI'O K HHUTH, OT MAacCCHI I‘py33, nu )KéCTKOCTI/I

npyxuHsl. I3Mepenue yckopeHus cCBOOOAHOTO NaIeHUs

dusznueckue SIBICHUS B npupoac: BOCIIPUATHEC 3BYKOB

9.8 KUBOTHBIMH, 3E€MIIETPSICEHUE, CEUCMHMUYECKHE BOJIHBI,
I[yHAMH, 9XO
99 TexHuueckue yCTpOKMCTBa: 3XOJOT, HCHOJIb30BAHUE

yIbTPa3ByKa B OBITY U TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

DNEeKTpOMarHuTHOE 1oJie. DJIEKTPOMArHUTHbBIE BOJIHBI.

101 CBoiicTBa 3JIEKTPOMarHUTHBIX BOJIH
10.2 [Ixana 57€KTPOMarHUTHBIX BOJIH
103 OnexkTpoMarHuTHas npupoja ceera. CKOpOCTb CBeETa.
' BonHoBBIE CBONICTBA CBETA
10 [IpakTuueckue padbOTHI:
10.4 N3yueHne CBOMCTB  DJIEKTPOMArHUTHBIX BOJH €
TTOMOIIIbI0 MOOMIIBHOTO TeiehoHa
duznyeckue SABICHUS B HpuUpoje: OHOJIOTHYECKOoe
10.5 JeiicTBHe BUJUMOTO, yABTPahrOIETOBOIO u
PEHTI€HOBCKOI'O N3JIy4eHUN
10.6 Texauueckune YCTpOMCTBA: HCIIOJIb30BAaHUE
' AJIEKTPOMAarHUTHBIX BOJIH JJIs1 COTOBOM CBSI3U
CBETOBBIE ABJIEHU A
. 11.1 JIyueBas monens cBera. MicTtouHukuU cBeTa
11.2 [IpssMOnMHENHOE paCIPOCTPAHEHHUE CBETA
11.3 Otpaxenue csera. [Inmockoe 3epkano. 3akoH OTpakKeHUs




CBC€Ta

HpeJ'IOMJ'ICHI/Ie cBeTa. 3aKoOH IpeIOMIICHUS  CBETA.

H4 [TonHOE BHYTpEHHEE OTpaXKEHUE CBETA
11.5 Jlunza. Xop jiydeii B JIMH3E
116 OnTuueckast cucrema Qoroanmnapara, MUKPOCKONA H
' TEJIECKOIa
117 I'maz kak onrudeckas cucrema. biauzopykocTs u
' JATbHO30PKOCTh
118 Paznoxenue Oenoro ceera B criektp. OnbiTel HeloToHA.
' CrnoxxeHue cneKkTpalnbHbIX IBETOB. Jlucnepcus ceera
[IpakTuueckue pabOTHI:
UccnenoBanue  3aBUCUMOCTH  yIJla  OTPaKEHUS
CBETOBOTO JIy4a OT YIJIa MaJICHHUS.
N3ydyeHne XapaKTepUCTHK HW300paKCHHS TIPEIMETa B
IIJIOCKOM 3€pKalie.
UccnenoBanue  3aBUCUMOCTH  YIJIa  MPEIOMJICHUS
CBETOBOTO JIy4a OT yIJia MaJIeHHs Ha TPAHULE «BO3IyX —
11.9 CTEKJIOM.
[Tonydyenune u300pakeHHil C TOMOINBIO CcOOMparoIIei
JIUH3BIL.
Omnpenenenre (OKYCHOTO PACCTOSHHUSI W ONTHYECKOU
CHUJIBI COOMPAIOIIIEH JTUH3HI.
OMnBITHI O Pa3JIOKEHUIO OEJIOT0 CBETa B CIIEKTP.
OnpITBl TO BOCTIPUATHIO IIBETA TMPEIMETOB MPH HX
HaOII0IEHUH Yepe3 I[BETOBbIE (PUIBTPHI
®dusnueckue ABieHUS B npupoze: 3atmeHuss ConHua u
11.10 JlyHbl, 1IBETa TE€J, ONTHYECKHE SIBJICHUS B arMocdepe
(uBet Heba, pedpakius, pagyra, MUPax)
T Texuuueckue yCTpOMCTBA: OYKH, MEPUCKOIIL,
' (dboToanmapar, ONTHIECKUE CBETOBO/IBI
KBAHTOBBGIE ABJIEHUA
1 121 Ompitel Pezepdopma u mmaHeTapHass MOJENIb aTroMa.
' Mogens aroma bopa
12.2 Ucnyckanve u morionieHue cBera aToMoM. KBaHTHI.




JIuHeityaTbie CIEKTPhI

12.3

PanuoakTtuBHOCTE. Anb(da, 6eTa- 1 raMMa-u31ydeHHs

12.4

Crtpoenue aromHoro sapa. Hykinonnas Mozens

aTOMHOTO sapa. M3oronsl

12.5

PaguoaxkTtuBHble npeBpamieHus. Ilepuon nomypacnana

ATOMHBIX AIEP

12.6

H,I[epHBIC pCaKIuu. 3aK0HBI COXpAaHCHUA 3apAa0BOIro uU

MaCCOBOI'O YHUCCII

12.7

3Hepr1/151 CBsA3U aTOMHBIX ALCP. CBs13b MaccChl U OHCPIrUuun

12.8

Peaknuu cuntesa u nenenus saep. Mictounuku sHepruu

CoJHIa u 3BE3]

12.9

Snepnas oHepretuka. JlelicTBUe  pagMOaKTHBHBIX

I/I3J'Iy‘-I€HI/If/'I Ha JXUBBIC OPraHU3Mbl

12.10

[IpakTuueckue padbOTHI:

HaGntoneHue CIUIOIIHBIX W JMHEHYATBIX CIEKTPOB
U3ITy4EHUs.

HccnenoBanue TPEeKOB: M3MEPEHHE SHEPIUU YACTHIIbI
10 TOPMO3HOMY TyTH (110 (hoTOTpadusiM).

N3mepenue paanoaktuBHOro (hoHa

12.11

dusnueckue SBJICHUS B IPUPOJE: ECTCCTBEHHBIN
PaauOAaKTUBHBIN ¢oH, KOCMHYECKHE Jy4H,
PagUOAKTUBHOE H3JIyYEHUE IPUPOAHBIX MHUHEPAIIOB,
JEUCTBHE PpAaJMOAKTHBHBIX MW3JIIYYEHUH HA OpraHu3M

YCJIO0BCKa

12.12

Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

VHJIMBUYAJIBHBIA TO3UMETP, KaMepa Bunbcona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHMUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepPsIEeMOro
TpedoBaHMS

IIpoBepsiemble TPeGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpamMMbl OCHOBHOI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

[lonumanue ponu  (QU3MKM B HAy4yHOM  KapTUHE  MUDA;
c(hOpMUPOBAHHOCTH 0a30BBIX MPEICTABICHUA O 3aKOHOMEPHOU CBS3H
MU TO03HAaBa€MOCTH SABJIICHUN IPUPOJbI, O POJIM SKCIEPUMEHTA B
¢usuke, o cucremMooOpasymmeld ponu (U3MKH B pPa3BUTHH
€CTECTBCHHBIX HAayK, TEXHHKH M TEXHOJOTui, 00 3BOIIOLUU
(U3HYECKUX 3HAHMM M WX POJU B IIEJIOCTHOM €CTECTBEHHOHAYUYHOMH
KapTUHE MHUpPA, O BKIJIAJE POCCHUICKUX U 3apyOeKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTUE HAyKU, OOBSICHEHHE IPOLIECCOB OKPY’KAIOLIErO

MHUpa, pa3BUTHC TCXHUKH U TEXHOJIOTHI

3HaHus O BHMJAX Marepuu (BEIIECTBO M IOJE), O JBHKEHUU Kak
crocobe CyI1ecTBOBaHUsI MaTEPUH, 00 AaTOMHO-MOJIEKYJISIPHON TEOPUU
CTPOEHHS BEIIECTBAa, O (M3MYECKOH CYIIHOCTH SIBJICHUIH MPHUPOIBI
(MexaHI/ILIeCKI/IX, TCIIJIOBBIX, OJOJICKTPOMAarHuTHBIX U KBaHTOBBIX);
YMEHHUE pa3anyaTh SBJICHU 110 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBC OIIBITOB, ACMOHCTPHUPYIOIIUX JAHHOC q)HBH‘IeCKOC SIBJICHUC,
YMEHHUE paclo3HaBaTh MPOSBICHNUE U3YYEHHBIX (PU3MUECKUX SBICHUMN
B OKpyxXxaromieM MHPE, BbBIACAA HUX CYHICCTBCHHBIC CBOMCTBA

(mpu3HaKH)

BJ'IaI[eHI/Ie OCHOBaMM MOHSITHMNHOTO araapara U CHMBOJMYCCKOTO
sA3bIKa (1)I/I3I/IKI/I M HCIIOJIB30BAHUC HX IJId PCHICHUA y‘IC6HI>IX 3aaa4,
YMCHHUEC XapaKTCpU30BaATb CBOMCTBA TCI, (I)I/ISI/ILICCKI/IG SABJICHUA H

MPOIIECCHI, UCTIOJIB3YsI PYHIAMEHTAIbHBIC U IMITUPUICCKHE 3aKOHBI

YMeHne onmceBaTh HN3YUCHHBIC CBOMCTBA TeN U CbI/ISI/I‘—IeCKI/Ie SIBJICHUA,

HCIIOJIb3YA (I)I/IBI/I‘-ICCKI/IC BCIIMYHHBI

BnageHue ocHOBaMH METOJOB HAy4YHOTO TIO3HAHUS C Y4ETOM
COOJTIOIEHHsT TPaBIJI O€30MAaCHOTO TpyZAa: HAOIIOACHUE (PU3HMUECKUX
SIBJIEHUM:

YMEHHE CAMOCTOATEIbHO COOMpATh AKCIEPUMEHTAIbHYIO YCTaHOBKY




U3 JaHHOTO Habopa 0OOpYIOBaHMS MO WHCTPYKLHUH, OMUCHIBATH XOJ
OTIBITA U 3AIMCHIBATD €0 PE3YIbTAThI, (HOPMYIHUPOBATH BBIBOIBI;
MIPOBEJICHUE MPSIMbBIX U KOCBEHHBIX U3MEPEHUN (PU3NUECKUX BETUUYMH:
YMEHHE IUIAaHUPOBATh HM3MEPEHHs, CaMOCTOSATEIBHO CcOOMpaTh
SKCIIEPUMEHTAIIBHYI0  YCTAHOBKY [0 HMHCTPYKLUHH, BBIUUCIATH
3HAYEHUE BEJIMYMHBl U AHAIU3UPOBATH IIOJYyYEHHBIE PE3YJbTaThl C
Y4€TOM 3a/IaHHOU MOTPEIHOCTH PE3yIbTaTOB U3MEPEHHUI;
IIPOBEJCHUE  HECIOXKHBIX  AKCIEPUMEHTAIbHBIX  HCCIIEIOBaHMIA;
CaMOCTOSITENIbHO  COOMpaTh OSKCHEPUMEHTAIbHYI0 YCTaHOBKY U
IPOBOAMTH  MCCIEAOBAaHWE [0  UHCTPYKLUUH,  IPEACTABIATH
MOJIyYE€HHBIE 3aBUCUMOCTU (U3UYECKUX BEIMYMH B BUAE TaOIUI U
rpauKOB, YYUTHIBATH MOTPEITHOCTH, JIEJIaTh BHIBOJIBI IO PE3yJIbTaTaM

HCCIICOOBaHUA

[ToHnMaHWe  XapakTepHBIX  CBOHCTB  (pU3MYECKMX  MoJelei
(MaTepuanbHas TOYKa, aOCOJIIOTHO TBEPIOE TEIO, MOJICIH CTPOCHUS
ra3oB, XHJIKOCTeH M TBEPIBIX TeJ, IUIAHETapHAas MOJCIh aToMa,
HYKJIOHHasi MOJ€JIb aTOMHOTO siipa) U YMEHHE MPUMEHSTh UX IS

00BACHEHHS (1)I/IBI/I‘ICCKI/IX IMpouecccoB

VYMmeHue oOBSCHATH (PU3MUECKHE MPOLECCHl U CBOMCTBA Tell, B TOM
qyucie M B KOHTEKCTE CHUTyalUd MPaKTUKO-OPUEHTHUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISABIISITH IPUUNHHO-CJIEICTBEHHBIE CBSA3H U
CTPOUTH OOBSICHEHHE C OMOPOI Ha M3yUYEHHbIE CBOMCTBA (PU3NYECKUX

HBJ'IeHHfI, (1)H3I/I‘IGCKI/IC 3aKOHBI, 3aKOHOMECPHOCTHU U MOACIIN

VYMeHue pemarh pacuéTHble 3agaud (Ha Oaze 2 — 3 ypaBHeHHil),
UCTIONB3Yysl 3aKOHBI W (OPMYJBI, CBS3BIBAIOIINE  (PU3UUECKUE
BEIMYMHBI, B YaCTHOCTH, 3alMChIBaTh KpPaTKOE YCJIOBHE 3ajauH,
BBISIBIISITh  HEJIOCTAIONINE JaHHBbIC, BHIOMPATh 3aKOHBI M (OPMYIIBI,
HEoO0XouMBbIe I €€ pelIeHus], UCI0JIb30BaTh CIIPAaBOYHbIE JTaHHbIE,
MIPOBOJUTHh PACYETHI U OICHUBATH PEATUCTHYHOCTH IMOIYYCHHOTO
3Ha4YeHUsl (PU3NYECKON BEIWYHMHBI; YMEHHE ONpPEIeNsiTh Pa3MEepHOCTh

¢bu3nYeCcKOil BETNYNHBI, TOTYYEHHON NPU PELIEHUH 3adauu

YMmenune XapaKTCPpU30BaThb  IMMPHUHIMUIIbLI HeﬁCTBHSI TEXHUYCCKHUX
YCTpOﬁCTB, B TOM 4YHCJC OBITOBBIX HpI/I60pOB, U TIPOMBIINIJICHHBIX
TEXHOJIOTHYCCKUX IMPOLECCOB MO0 MX OIMUCAHUIO, UCIIOJIB3YA 3HAHHUA O

CBOMCTBaX (I)I/I3I/I‘-ICCKI/IX SBICHHUH H HCO6XOI[I/IMBIC (I)I/I3I/I‘-IGCKI/IC




3aKOHOMECPHOCTH

10

YMeHHE UCHONb30BaTh 3HAaHUS O (U3HYCCKHX SBJICHUSAX B
MOBCEIHEBHON KM3HM 111 oOecrieuyeHHss O€30HMacHOCTH  TNPHU
oOpamieHun ¢ OBITOBBIMH ~ TIpUOOpaMH W TEXHUYCCKUMH
YCTPOMCTBAMM, COXPAHEHHUS 3/I0pOBbsI U  COONIONEHUS HOPM
9KOJIOTUYECKOTO TIOBEJCHHS B OKPYXAloIeH cpele; MOHUMAaHUE
HEOOXOMMOCTH TMPHUMEHEHHS JOCTHKCHUHA (PHU3UKH U TEXHOJIOTHH

A PalOHAJIBHOI'O ITPUPOA0II0JIb30BAHU S

11

OnelT TOMCKa, NpeoOpa3oBaHUs M MpeACTaBICHUS HH(POpMALUU
(U3MYECKOTO COJIEpKaHUS C HCIOJIB30BAaHUEM HH(DOPMAIIOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTHI; YMEHHUE OLEHUBATH JIOCTOBEPHOCTH
MOJIyYeHHOW WH(OpPMAIIMM HAa OCHOBE WMCIONIMXCA 3HAHWA W
JIOTIOJIHUTEIBHBIX ~ MCTOYHUKOB,  YMEHHME  MCIOJb30BaThb  IpPHU
BBITIOJIHCHUHM YY€OHBIX 3aJlaHuid HayYHO-TIOMYJISIPHYIO JIUTEPATYPY
(bU3MYECKOT0 CONEp:KaHUs, CIPaBOUYHBIE MaTepuajbl, PECYpChl CETU
WNurtepuer; BiameHue 0a30BbIMM  HaBBIKAMH  IIPeoOpa3oBaHUSA
uH(pOpMallMd U3 OJHOM 3HAKOBOM CHCTEMBI B JAPYIyI0; yMEHHE
co31aBaTh COOCTBCHHBIC ITMCHMEHHBIC M YCTHBIC COOOIICHHS Ha

OCHOBC I/IH(l)OpMaI_II/II/I N3 HECCKOJIBKUX MCTOYHHKOB




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITIPOBEPAEMBIX HA OI'D
11O ®PU3UKE

Kox

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAaHUSA

MEXAHUWYECKUE ABJIEHUA

1.1

Mexanuueckoe JBWKeHue. MarepuanpHas Touka. (Cucrema  OTCuéra.

OTHOCHTENHLHOCTD JABWXKCHUA

PaBHOMepHOE U HepaBHOMepHOe aBuxkeHHe. Cpenusis ckopocTh. Popmyna Juist

1.2 BBIYUCIICHUSI CpEeHEH cKopocTu: v = S/t
PaBHOMEpHOE MPSIMOJTMHEHHOE JBMKEHHE. 3aBUCUMOCTh KOODMHATHI TEJa OT
BPEMEHH B CIy4ae paBHOMEPHOTO MPSIMOJIMHEHHOTO JBIKCHHUS:
13 xX(1)=x, +vut
I'padukn 3aBUCHMOCTH OT BpPEMEHH JJsi TPOSKIHH CKOPOCTH, IPOCKINU
HepeMeIICHHsI, MYyTH, KOOPIUHATH TPU PABHOMEPHOM IPSIMOJUHEHHOM
JIBIDKCHUN
3aBUCHMOCTh KOODPJHMHATHI Telda OT BPEMEHH B CIy4ae pPaBHOYCKOPEHHOTO
HPSMOJIMHEHHOTO JIBHIKCHUS:
2
Sylf) =vo, #i+ay* ;
2
@dopMysbl Ui TPOCKIUHU TEPEMEIICHUS, MPOCKIIMA CKOPOCTH M IMPOCKIIUU
YCKOpPEHHS IPY PaBHOYCKOPEHHOM TPSMOIMHEHHOM JIBUKCHUH:
2
1.4 s. (D=0, t+a,- % .
U.\'('f) =Up, T4, L,
a,(f) =canst,
UI.‘(: - lez =la,s,
I'padukn 3aBUCHMOCTH OT BPEMEHH Ui MPOCKIHMU YCKOPEHHsS, MPOCKIUH
CKOPOCTH, TIPOCKIIUH TMEPEMEIICHUS, KOOPAWHATHI IPH PABHOYCKOPEHHOM
NPSMOJMHEHHOM JBHKCHUH
CBoOogHoe manenue. GopmyIibl, OMMCHIBAIONIME CBOOOJHOE MAJCHUE Tela IO
1.5 BEPTHKAIM (IBW)KEHHE Tella BHU3 WJIM BBEPX OTHOCHUTEIBHO TMOBEPXHOCTH

3emnn). I'paduku 3aBUCMMOCTM OT BpPEMEHH JUIsl TPOEKLUUH YCKOPEHHMS,




MPOEKIIMA CKOPOCTH ¥ KOOPJAWHATHI TP CBOOOJHOM TAJEHUU Tejaa TI0

BEPTUKAIH

CkopocTh pPaBHOMEPHOIO JBMJKEHHUS Tejla 10 OKpyxkHocTtu. Hampaienue
CKOpOCTH.

®opmyna i BBIUUCICHUS CKOPOCTU Ye€pe3 paguyc OKPYKHOCTH U TEPUO]

oOpareHus:
L= iMR
T
16 LentpoctpemutenbHoe yckopenue. Hampapienue 1EHTPOCTPEMUTEIBHOTO
yckopeHusi. @opMyiia sl BBIYUCICHUS YCKOPEHUS:
p
_w
WTR
®dopMyita, CBSI3bIBAIOIIAS IEPUO] M YACTOTY OOpaIeHUs:
v = 1
T
Macca. ITnotHocTs BemecTBa. @opmyiia sl BBIYUCICHUS TTIOTHOCTH:
1.7 _m
V
1.8 Cuia — BektopHas ¢puzudeckas BennuuHa. CIoKeHne Cuil
1.9 SIBnenne nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-d
1.10
CoHanpaBIeHHOCTh BEKTOpA YCKOPEHHUsI Tela U BEKTOpa CUJIbI, ICHCTBYIOIIEH Ha
TEJ0
B3anmopeinicteue ten. Tperuit 3akon Herorona:
1.11 _ -
Fy q=-F
TpeHue mMokosi U TpeHHUE CKONbXeHUs. PopMyIna AJis BBIYUCICHUS MOIYJISI CUJIBI
1.12
FIP =L-N
TPEHUS CKOJIbKEHUS:
Hedopmarust Tema. Yopyrue u Heymnpyrue nedopMainuu. 3aKOH YIpyroi
1.13 nedopmaruu (3akoH ['yka):
F=k-Al
1.14 Bcemupnoe tarorenue. 3aKOH BCEMUPHOTO TSTOTEHUS:




my -1,
F=Gg.—1 2
'L
Cuiia TsbkecTd. Y CKOpeHue CBOOOIHOTO NaJCHUSI.
dopmyna A BEIYUCICHUS CUJIbI TSHKECTH BOIM3H noBepxHocTH 3emn: F = mg.
JIBrkenue manet Bokpyr Connna. [lepas kocMuueckasi CKOpOCTb.

HesecomocTs 1 neperpysku

1.15

Nmitynbe Tena — BekTopHas (hu3uvecKas BeJTuIrHa.
p=mi

I/IMHYJ'IBC cucteMsl Ten. I3MeHeHune HUMITYJIbCA. HMHy.]'IBC CHJIBI

1.16

3akoH COXpPAaHCHHA UMITYJIbCA IOJIA 3aMKHYTOﬁ CUCTCMBI TCII:
D=0, i, U, =const

PeakTuBHOE NBUKEHUE

1.17

Mexannueckas pabota. @opmyia st BEBIYUCICHHS paOOThI CHITHL:

A=F5ooscx

A
N= ;
Mexannueckas MOIIHOCTH:

1.18

Kunernueckas u MNOTCHIUAJIbHAs SHCPIrus. CDOpMy.]'Ia JJIA BBIYUCIICHUA

KUHETUYECKOH OHCPIuu:

H!U'z
Bem g

TeopeMa 0 KMHETHYECKOMN SHCPIHUHU. q)OpMy'J'Ia JJISA BBIYUCICHUA HOTCHHH&HLHOﬁ

SHECPIruu TCjia, MOAHATOIO

HaJ 3eMIIEH:

E,= mgh

1.19

Mexanunueckas OHEPIruAi:
E=E;+E,

3aKOH COXpaHEHUsI MEXaHNYECKOM dHeprun. @opMmyiia sl 3aKOHA COXPAHEHUS
MEXaHUYECKON YHEPIUU B OTCYTCTBUE CUJI TpEHUS: £ = const.

[IpeBpaliieHre MEXaHMYECKOW SHEPTUH IIPU HAJTMYUU CHIIBI TPEHHUS.

1.20

[TpocTeie MEXaHU3MBI. «30J0TO€ MPABUIIO» MEXAHUKH.
Preruar. MomeHT cuiisl: M - Fl.

VYcioBue paBHOBECHS pbluara:




M +M +..=0
[TonsukubIi 1 Heno B HBIN O0510ku. KIT/I mpocThix MexaHU3MOB,

n= Anonesnas
A‘S&TI:E"IBEE&H

JlaBnenue TBEPAOTO TENA.

dopmyina s BBIYMCIICHMS JABJICHUS TBEPIOIO Tena:

p= F
S
1.21 JlaBnenue raza. ATMocdepHoe aBieHue.
I'unpocratuyeckoe qaBieHNUE BHYTPH KUIKOCTH.
@®opmyrna s BBIYUCICHUS TaBJICHUS BHYTPU KUIKOCTH:
P=pgh+Dy,
1.22 3akoHn [lackans. ['mppaBnuyeckuii mpecc
3akon Apxumena. DopMmyna IS ONPENEICHUS BBITAIKUBAIOIICH CHIIBI,
JIEHCTBYIOLLEH Ha TEJO, NOTPYKEHHOE B AKUIKOCTh WIH ras3:
1.23
Fag =PEV
VYcnosue niaBanus tena. [1naBanue cy1oB U Bo3ayxoIiaBaHUe
Mexannueckue KojebaHus. AMIUIMTYJOa, TEpUOJ M dYacToTa KoJIeOaHHil.
1.24 1
V= ?
®dopmyiia, CBSI3bIBAIOLIAs YACTOTY M NEPUO/T KOJIeOaHU:
125 Marematnueckuii M TNpPYKUHHBIM MasATHUKHA. [IpeBpalieHue >SHepruu mpu
K0JIeOaTeIbHOM JIBUKEHUU
1.26 3aryxatomue Konedanus. BeiHyxieHHble konebanus. Pe3onanc
Mexannueckue BosiHBL. [IpososibHBIE M TONEpeyYHble BONHBI. J[JIMHA BOJIHBI U
1.27 ;
. h=v-T
CKOPOCTb PacIpOCTPAHEHHUS BOJIHBI:
128 3ByK. I'poMKOCTh M BbICOTa 3ByKa. OTpa’k€HHE 3BYKOBOH BOJIHBI Ha T'PaHMIIE
IBYyX cpell. H(ppa3ByK U ynbTpa3ByK
IIpakxmuueckue pabomoi
W3mepenue cpenHell IUIOTHOCTH BEUIECTBA; apXHWMEIOBOW CHIIBL; KECTKOCTH
1.29 NPYXUHBL; KO3(PUIMEeHTa TPEeHUsS! CKOJIbXEHHUS; pabOThl CHJIBI TPEHHS, CHIIbI

YIPYTOCTH; CPEIHEW CKOPOCTH JBHMXKEHHs OpycKa MO HAKJIOHHOW IJIOCKOCTH;

YCKOpEeHHs OpycKa MpH JBIKCHHH IO HAKJIOHHOW IIJIOCKOCTH; YacTOTHI H




nepuojia Kosue0aHMH MaTeMaTH4eCKOr0 MasTHHMKA; YacTOThl U IepHoja
KOJICOAHUH TPYKUHHOT'O MasiTHUKA; MOMEHTA CHJIBI, JCHCTBYIOIEro Ha phlyar;
paboThl CWJIBI YNPYrOoCTH INPH MOIbEME Ipy3a C IMOMOILBIO HEMOABHIKHOIO
0J10Ka; pabOTHI CHJIBI YIPYTOCTH IPU NOABEME Ipy3a ¢ IOMOIIbIO MOJBUAKHOIO
OJ0Ka.

HccnenoBanne 3aBUCMMOCTH apXMMEIOBOM CHIIBI OT 00BbEMa MOTrpyKEHHON
YacTH TeJa U OT IUIOTHOCTH JKUAKOCTH; HE3aBUCUMOCTH BBITAIKUBAIOLICH CHIIBI
OT MAacChbl TeJa; CUIbI TPEHUS CKOJIbKEHUS OT CUJIBI HOPMAJIbHOT'O AABJICHUS U OT
poJla TIOBEPXHOCTH; CHJIBI YIPYIOCTH, BO3HHUKAIOIIEH B IPYKHHE, OT CTEIEHU
neGopManuu MpYKUHBI, YCKOPEHUsI OpycKa OT yrila HaKJIOHA HaIlPaBISIOMICH;
nepuojia (4acToThl) KoneOaHUH HUTSHOIO MasTHUKA OT JUIMHBI HUTHU; IE€PUOJA
KOJICOAHUH TMPYKWUHHOTO MAasTHHUKA OT MAacChl Tpy3a U KECTKOCTH TPY>KUHBI;
UCCIICIOBAaHME HE3aBUCUMOCTU IepHoja KoyieOaHUH HHUTSHOTO MasTHHUKA OT

Macchl rpy3a. [IpoBepka ycioBusi paBHOBECHS phluara

1.30

Qusuueckue s61eHUs 6 npupoode: TPUMEPHl JBUKEHHUS C PA3IUYHBIMU
CKOPOCTSIMU B KHBOU M HEXKUBOU MPUPOJE, NEHCTBUE CHIIBI TPEHUS B IPUPOAC U
TEXHUKE, TPUIUBBI W OTJIMBBI, JBIKEHHE TUIaHeT COJIHEUYHON CHCTEMBI,
PEaKTUBHOE JBUKEHHE KUBBIX OPTaHU3MOB, PbIYard B TEJIE YeIOBEKa, BIUSHUE
aTMOC(EepHOTO JaBJICHUS HA >KMBOW OpraHW3M, IUIaBaHHE PbIO, BOCIPHUITHE

3BYKOB XUBOTHBIMHU, 3CMJICTPSICCHUC, celicMuUecKue BOJIHBI, HYHAMH, 3XO

1.31

Texnuueckue ycmpoucmea: CHUIOMETP, NaTYUKU MOJOXKEHMS, PACCTOSHUS U
YCKOPEHHUs, TUHAMOMETp, TOJIIMITHUKY, PAaKeThl, pbluar, TIOABIKHBIA H
HEMOJABIKHBIA OJIOKM, HAKJIOHHAs IUIOCKOCTh, MPOCTHIE MEXAaHU3MbI B OBITY,
cooO0IIaroIMecs] COCyAbl, YCTPOWCTBO BOJONPOBOJAA, TMAPABIMYECKUN Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IMOPIIHEBONH HAcoOC, apeoMeTp, 3XOJIOT,

HCIIOJIb30BaHUE YJIbTPa3ByKa B ObITY U TEXHUKE

TEIUJIOBBIE ABJIEHU A

2.1

OcCHOBHEBIC ITOJIOKCHHUA MOJICKynS[pHO-KHHCTH‘{eCKOfI TCOpHUU CTPpOCHUA
BCIICCTBA. MO)ICJ'II/I TBép)IOFO, KHUAKOT'O U ra3oo6pa3Hor0 COCTOSIHUI BCIICCTBA.

Kpucrannmaeckue u amopdabie Tena

2.2

HBI/I)K@HI/IG JacTull BCIICCTBA. CBi13p CKOpOCTH  ABHMIXKCHHUA YacTUl C

Temrneparypoil. bpoyHoBckoe nBmxenue, uddy3us

23

CMayuBaHue U KalmUJUTSIPHBIC ABJICHUA

24

Tenopoe paciiipCHuC 1 C:xKaTue

2.5

TenoBoe paBHOBecHE




2.6

BuyTpennsis sneprus. Pabora u Teruionepenadya Kak CHOCOOBI HM3MEHEHHS

BHYTPEHHEHN 3HEPrun

2.7

BI/II[BI TCIuIonepeaavyu: TCriIonpoBOJHOCTb, KOHBCKI WA, U3JIYYCHHUC

2.8

Har PEBAHUC )51 OXJIAXKICHHUC TCII. KomnuuectBo TCIIJIOTHI. VY aenpHas

TEIUIOEMKOCTD:

O=am(t,—1)

2.9

3aKoH COXpaHCHUA SHCPIruru B TCILUIOBBIX IIpoLECCax. YPaBHCHI/Ie TCIIJIOBOI'O

OayaHca:

O +0, +..=0

2.10

Hcnapenue u konaeHcauus. 3MeHeHHME BHYTpPEHHEH »HEprud B IpoLecce
UCIIApEHUsI M KOHJAEHcauuu. KumneHue IKUAKOCTU. YAenbHas TerioTa

napooOpa3zoBanus: L = O/m

2.11

BnaxHocTb BO3yXa

2.12

IInaBnenne wu KpucCTaJuiu3anusi. HN3mMmeHeHue BHYTpeHHeﬁ OHCPIrun IIpu

IJIaBJICHUU U KpUCTAJJIM3allN. YILCJII)HaH TCIJIOTA I1JIaBJICHUA

2.13

BHyTpeHHss 3Heprus cropaHus TOIUIMBA. Y I€JIbHAs TEIUIOTa CTOPaHUs TOILINBA:
q=Q/m

2.14

[Tpuniuns! paboTs! TemnoBbix Apurarenei. KITJI teruioBoro asuratens

2.15

Ilpakmuueckue pabomul

W3mepeHne yaenbHON TEIIOEMKOCTH METAJIIMYECKOro LWIMHAPA; KOJIMYECTBA
TEIUIOTHI, MOJYYEeHHOTO BOJONH KOMHATHOM TemmepaTypbl (UKCHPOBAHHOMN
Macchl, B KOTOPYIO OIyII€H HarpeTbli MWIMHAP; KOJUYECTBA TEIJIOTHI,
OTJJAHHOT'O HAarpeThiM LMIUHAPOM, MOCJE OIYCKaHUs €ro B BOJY KOMHATHOHN
TEMIEPATYpbl; OTHOCUTENBHOM BIIAXXHOCTU BO3/AYyXa; YJEIbHOW TEMJIOTHI
IUIaBlieHus Jipga. MccinenoBaHue W3MEHEHHUs TEMIIEpaTypsl BOJBI  IIPH
pa3IMYHBIX YCIIOBHUSX; SIBJIEHUS TEIJIOOOMEHA MpPU CMEUIMBAHUHU XOJOTHOW M

FOqueﬁ BOJBI; IIpOo1IE€CCa UCIIApCHUA

2.16

Qusuueckue A61eHUA 6 npupode: TOBEPXHOCTHOE HATSKEHME M KalWILISPHbBIE
ABJIEHUSI B MPHUPOJE, KPUCTAIIBI B MpHUpoje, uznydenue ColiHla, 3aMep3aHue

BOJIOEMOB, MOpCKHE OpH3bl; 00pa3oBaHUE POCHI, TyMaHa, HHesl, CHera

2.17

Texnuueckue ycmpoﬁcmea: KalmnJUJIAIPBI, IIPUMCPBI UCITOJIb30BAHUA KPUCTAJIIIOB,




KUJIKOCTHBIM TEPMOMETp, NaTYUK TeMIepaTyphl, TEPMOC, CHCTEMa OTOIJICHUS

JIOMOB, TUTPOMETPBI, IICUXPOMETP, MMapoBasi TypOUHA, JABUraTelb BHYTPEHHETO

CropaHus
3 OJIEKTPOMATI'HUTHBIE ABJIEHUA
3.1 DnekTpusanusd Teil. [[Ba Buja slIeKTpUUeCKUX 3apsioB
3.2 B3aumoneiictBue 3apskeHHBIX Tell. 3akoH Kynona
33 3aKOH COXpaHEHHUS JIEKTPUUYECKOro 3apsia
34 Onektpuueckoe mnone. Hanpsok€HHocTh 3sekTpuueckoro mnoiid. [IpuHnmn
' CYNEPIIO3UINH JICKTPUUECKHUX TOJIeH (Ha KaUueCTBEHHOM YPOBHE)
15 Hocurenu anextpuueckux 3apsaoB. JlelcTBHE SIEKTPUYECKOrO IOJIsSL Ha
' 3JeKTpUYeCcKue 3apsabl. [[pOBOHUKY U TUANEKTPUKU
[TocTostHHBINM 3neKTpUUecKuil TOK. [lelicTBus 3nekTpuyeckoro Toka. Cumia Toka.
3.6 Hanpsokenue.
I=q/t, U=A/4
37 DIIEKTPUUYECKOE CONPOTUBIICHUE. Y ACIIBHOE 3IEKTPUUECKOE COITPOTUBIICHUE:
' R =pl/S
3.8 3akon OMa a1 yyacTka aekrpudeckoit nenu: [ = U/R
[locnenoBarenbHOE COETMHEHNE TIPOBOIHUKOB:
1, =1, U=U,+U,. R=R,+R,
3.9 [TapannenbHOE COETUHEHNE TPOBOIHUKOB PABHOTO COMPOTUBIICHUS:
U =Us I=],+1; R="2.
CwmenianHble COeTMHEHUS! TPOBOIHUKOB
3.10 PaboTa n MomHOCTb 3nekTpuueckoro Toxka. A = Ult, P = Ul
3akoH Jlxoynsa — Jlenna:
3.11 2
O=I"-R-t
312 OnbiT Opcrena. MarHuTHOE TMOJIE OPSIMOTO MPOBOJHHUKA C TOKOM. JIMHMM
' MarHUTHOW MHIYKIIUH
313 MarautHoe TMoJie TMOCTOSHHOTO MarHuta. B3aumoaeincTBhe MOCTOSTHHBIX
. MarHuTOB
3.14 JleficTBHEe MarHUTHOTO IOJIsS HA IPOBOAHUK C TOKOM




3.15 OnbiTel @apajnes. SABneHue 35ekTpoMarauTHor nHAyKiuu. [Ipasuio Jlenna
Ilpakmuueckue pabomut
M3mepeHue  AIEKTPUUECKOTO  COMPOTHBICHUS  PE3UCTOPA;  MOIIHOCTH
JIEKTPUUECKOr0 TOKA; pabOThI 3JIEKTPUUECKOrO TOKA.
HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, BO3HUKAIOMIETO B IPOBOJHUKE

316 (pe3ucTopsl, JIaMIIOYKa), OT HAIPSXKEHHUsI Ha KOHLIAX IIPOBOJIHUKA; 3aBUCUMOCTH

' COIIPOTHUBIICHUS OT JUTMHBI IPOBOJIHUKA, IJIOMIAN €r0 MOMNEPEYHOTO CEYCHUS U

YJIeIIbHOTO CONPOTUBIICHHUS.
[TpoBepka mpaBmiia U AJIEKTPUYECKOTO HAMPSDKEHUS MPH TOCIIEI0BATEIIEHOM
COEJMHEHUU IPOBOJHMKOB; IpaBWia I CUIIbI 3JIEKTPUYECKOIO TOKa IpHU
[apauIeJIbHOM COEIMHEHUH IIPOBOJIHUKOB (PE3UCTOPHI U JIAMIIOUKA)
Qusuueckue s6leHus 6 npupooe: SIEKTPUYECKUE SBICHHS B aTMocdepe,

3.17 JIEKTPUUECTBO KMBBIX OPraHW3MOB, MAarHUTHOE IoJie 3eMild, Apeid Mmoiocos,
POJIb MArHUTHOTO TIOJIS TSI )KU3HHU HA 3eMile, TOJIIPHOE CUSHUE
Texnuueckue ycmpouicmea: 3JIEKTPOCKON, aMIEPMETp, BOJBTMETP, PEOCTart,
CUETUYMK  DJIEKTPUYECKOW  DHEPruM,  3JIEKTPOOCBETUTEIbHBbIE  NPHOOPHI,

3.18 HarpeBaTesIbHbIE AIIEKTPONTPUOOPHI (mpumepsl), INEKTPUUYECKUE
NOPEJOXPAHUTENIH, DJIEKTPOMArHUT, 3JIEKTPOJABUTATENb IOCTOSHHOIO TOKA,
TeHepaTop MOCTOSHHOTO TOKA

3.19 OneKkTpoMarHuTHbIE BOJHBL. [1Ikana 3nekTpoMarHuTHBIX BOJTH

3.20 JlyueBas monens cBeta. [IpsiMonnHeliHOe pacpoCTpaHEeHUE CBETa

3.21 3akoH oTpaxeHus cera. [lockoe 3epkaio

3.22 [Ipenomnenue cBera. 3aKOH MPEJIOMIICHUS CBETA

3.23 Hucniepcust cBera

304 Jlunza. Xoxa nyueit B nunze. DokycHOe paccTosiHue JUH3BL. OnTUYeckas cuia

' auH3el: D = 1/F

3.25 ['na3 xak ontuyeckas cucrema. OnTuyeckue npruOopsl
Ilpakmuueckue pabomul
W3mepenune onTudecko cuibl coOuparoiie JUH3bI; (OKYCHOTO pPacCTOSIHHS
cobuparonieid JMH3bI (MO CBOMCTBY paBeHCTBA pa3MEpoB MpeaMeTa |

3.26 n300paxKeHusi, KOrjaa MpeiMeT paclojio’KeH B JBOMHOM (Qokyce), moka3aTes

MPEJIOMJIEHUS CTEKJIA.
WccnenoBanue cBoiCTBA M300pakeHUS, TIOJYUSHHOTO C IIOMOIIBIO0 COOMpAIOIIIEH

JIUH3BI, HW3MCHCHHA (bOKy'CHOF 0 paCcCToOdHUAg JABYX  CJIIOKCHHBIX  JIMH3;




3aBUCUMOCTH YyTJia INPEIOMIICHHA CBCTOBOI'O JTy4da OT yTIJjia MaaACHUA Ha I'paHULC

«BO3YyX — CTCKJIO»

Quzuueckue saenenusi 6 npupoode: 3arMmeHus Connua u JlyHbl, nBera Ten,

327 ONTHYECKHUE sBJICHUs B aTMoc(hepe (1iBeT Heba, pedpakius, paayra, MUPax)
308 Texnuueckue ycmpoticmeéa: OUYKH, TEPUCKOI, QoToanmapaT, ONTHYECKUE
' CBETOBO/IbI
4 KBAHTOBBGIE SABJIEHUA
41 PagunoaktuBHOCTE. Anbda-, Oeta-, raMma-usznydeHusi. Peakuuu anbda-u Oera-
' pacmajna
4.2 OmneiTel Pe3epdopna o paccesuuto anbda-dactuil. [Ltanerapuas Mozaenb atoma
4.3 CoctaB aroMHOTr0 sifipa. M3oTornbl
4.4 [Tepuox momypacmajga aTOMHBIX SAEp
4.5 SnepHbie peakiuu. 3aKOHbI COXPAHEHHUS 3apsA0BOr0 U MAacCOBOTO UHCEIN
Qusuueckue s6leHUs 6 Npupode. €CTECTBEHHBIM pPaJIMOAKTUBHBINA (OH,
4.6 KOCMHUYECKHE JIy4d, PaJAUOAKTHBHOE U3JIYUCHHE MPUPOAHBIX MHUHEPAJIOB,
NeiiCTBUE PaJIMOAKTUBHBIX U3ITyYEHUN Ha OPraHU3M YelIOBeKa
47 Texnuyeckue ycmpoticmea: CUEKTPOCKOI, UHANBUAYAIbHBIN 103UMETp, Kamepa

BI/IJ'II)COHa, AACpHad SOHEPreTukKa




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» ®usuka, 7 knacc/ [lepeimkun .M., IBanoB A.U., AKiMOHEpHOE 00IIIECTBO
«3narensctBo «IIpocBemienue»
» dusuka, 8 knacc/ [lepeimkun .M., BanoB A.., AkiinoHepHOE 00I1IeCTBO
«3narensctBO «lIpocBemienue»
» ®usuka, 9 xknace/ [epoimkun .M., I'yraux E.M., UBanos A.U., [lerposa
M.A., Akunonepsoe ooectBo «M3narensctBo «IIpocsemnienue»
METOANYECKHUE MATEPHUAJIBI JIUISA YHUTEJIA

7 KIIACC

1.Pabouas nporpamma.

2. IIporpaMMbl OCHOBHOTO 00111€T0 00pa3oBanusi. @uzuka. 7 — 9 Kiaccel
(aBTopbr: A.B.Ileppiikun, H.B. ®unonosuy, E.M. I'yTHHK).

3. Pabouas nporpamma o ¢usuke. 7 kiace/ Cocrt. T.H. Cepruenxo. — M.:
BAKO, 2014, B COOTBETCTBUH C BLIOPAHHBIM YICOHUKOM:

4. Tlepprimikun A.B. @usnka. 7 kinacc. Y4eOHUK 171 00111€00pa30BaTeIbHBIX
yapexaennii . M.:JIpoda. 2011

5. Jlykamuk B.M. CoopHUK BOMPOCOB U 3a1a4 1o ¢puszuke. 7-9 ki1 — M.:

[Ipocsewmenne, 2010. —192c¢.

8 KJIACC

1. PaGouast mporpamma. @usnka. 7 — 9xiacchl: yueOHO-METOUIECKOTO



nocobust /coct. TuxonoBaE.H. — 2-e uzn.,crepeorumn. —M.: JIpoda,2013. —
398,(2)

2. I[IporpaMMbl OCHOBHOTO 00111€T0 00pazoBanus. dusuka. 7 — 9 Kiaccel
(aBropsl:A.B.Ilepoiikun, H.B. ®unonouy, E.M. ['yTHUK).

3. PabGouas nporpamma 1o ¢usuke. 7 kinacc/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B COOTBETCTBUU C BLIOPAHHBIM YUYEOHUKOM:

4. lleppimkun A.B. ®usnka. 7 knacc. Y4ueOHUK it 0011eo0pa3zoBaTeIbHBIX
yupexaenuit . M.:lpoda. 2011

5. Jlykamuk B.M. COopHUK BOMPOCOB U 3aaa4 1o ¢pusuke. 7-9 ki1 — M.:
[Ipocsemenne, 2010. —192c.

6. Kupuk JI.A. ®usuka — 7. Pa3HOYpOBHEBBIE CAMOCTOSITEIBHBIE U
KOHTPOJIbHBIE paboThl. —5-¢ uznanue,- M.MJIEKCA, 2013.

7. Acraxoa T.B. ®usuka. 7 knacc. JJabopaTtopusie paboTsl. KOHTpOIBHBIE
3aganus. —Caparos:Jlunen, 2014.

8. «KoHTponbHO-U3MepuTenbHbie MaTepuansl. Pusuka. 7 kiacc/Coct. H.H.
3opuH. — 2-¢ u3a.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kiacc: yueOHo-MeToandeckoe nocooue/ A.E.
Mapon.- M.: Jlpoda, 2011.- 123c.:

10.A.B. Ileppimkun @usuka-8ki 2017 M. Ipoda

11.H.B. ®unonosuu Metonuueckoe nocodue 2015 M. Ipoda

12.A.E. Mapon, E.A. Mapon CamocTosATeIbHbIE U KOHTPOJIbHBIE PAOOTHI-8

kiacc 2017 M. lpoda



13.B.B. llaxmartosa ,0.P. Illedep Auarnoctuueckue padbotsl -8 kiaacc 2016
M. Jlpoda

14.A.E. Mapon, E.A. Mapon, C.B. Ilo3oiickuit Coopurk Borpocos u 3amau
2015 M. Ipoda

9 KITACC

1. PaGouast mporpamma. dusnka. 7 — 9xiracchl: yueOHO-METOUIECKOTO
nocobus /coct. TuxonosaE.H. — 2-e uza.,crepeornmn. —M.: JIpoda,2013. —
398,(2)

2. IIporpaMMbl OCHOBHOTO 00111€T0 00pa3oBanus. @usuka. 7 — 9 Kiaccel
(aBToper: A.B.Ileppiikun, H.B. ®unonosuy, E.M. I'yTHUK).

3. PabGouas nmporpamma 1o ¢usuke. 7 kinacc/ Coct. T.H. Cepruenxo. — M.:
BAKO, 2014, B COOTBETCTBUH C BBIOPAHHBIM YICOHUKOM:

4. Ilepbiikun A.B. @usnka. 7 kinacc. Y4eOHHK A1 00111€00pa30BaTeIbHbIX
yupexaenuit . M.:lpoda. 2011

5. Jlykamuk B.M. CoopHUK BOMPOCOB U 3a1a4 1o ¢pusuke. 7-9 ki1 — M.:
[Tpocsemenne, 2010. —192c.

6. Kupuk JI.A. ®usuka — 7. Pa3HOYpOBHEBBIE CAMOCTOSITEIbHBIE U
KOHTPOJIbHBIE paboThl. —5-¢ uznanue,- M.MJIEKCA, 2013.

7. Acraxoa T.B. ®usuka. 7 knacc. JJabopaTtopusie paboTsl. KOHTpOIBHBIE
3aganus. —Caparos:Jlunei, 2014.

8. «KoHTponbHO-u3MeputenbHbie MaTepuaiibl. Pusnka. 7 kinacc/Coct. H.W.

3opuH. — 2-¢ u3x.,nepepad. — M.:BAKO, 2013.



9. Mapon A.E. ®usuka. 7 kiacc: yuebHo-MeTonuyeckoe nocoodue/ A.E.
Mapon.- M.: Jlpoda, 2011.- 123c.:

KoHTposnbHbIE U camocTOsITeIbHBIE PA00THI MO (pu3uKe. 9 Kacc: K y4eOHUKY
A.B. [leppimikuna, E.M. I'ytHuk «®usuka 9 knace» / O.W. I'pomuena. — M.
H3narenncTBO «IOK3ameny, 2014.

Tectol o ¢usuke. 9 xknace: k yueOuuky A.B. Ileppimkuna, E.M. I'ytaHIK
«Pu3uka

9 xnaccey» / O.U. I'pomueBa. — M.: M3narensctBo «OK3ameny, 2010.

duzuka. 9 kimacc. TeMaTHuecKHUe TECTOBEIE 3aJaHUs U1 NOoAroToBku Kk [ A. /
aBT.- cocT.: M.B. boiinenko, O.H. Mupouikuna. — SApocnasib: OO0

«Axkanemus pazButus», 2014.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

7 KIIACC

. bubnuoreka — Bcé o npeametry «duszukay. — Pexxum gocryma:
http://www.proshkolu.ru

2. BuneoonsiThl Ha ypokax. — Pexxum nocryna: http://fizika-class.narod.ru

3. Eaunas xomnekius nudpoBbix 00pa3oBaTeIbHbIX peCypcoB. — Pexxum
nocryna: http://school- collection.edu.ru

4. NnTepecHble MaTepualibl K ypokaMm (PU3UKH MO0 TeMaM; TECTHI TI0 TEMaM;

HaIJISIIHBIE TTOCOOuS K ypokam. — Pexxum noctyna: http://class-fizika.narod.ru



5. ludposeie oOpazoBaTenbHbIE pecypchl. — PexuM gocryma:
http://www.openclass.ru

6. DIeKTpOHHBIE Y4eOHHUKH TI0 Pu3uke. — Pexxum nocryna:
http://www.fizika.ru

8 KJIACC

1. bubmmoreka — Bc€ mo npeamery «Pusnka». — Pexxum noctyna:
http://www.proshkolu.ru

2. BuneoonsiTel Ha ypokax. — Pexum noctyna: http://fizika-class.narod.ru
3. Eaunas xomtekius nudpoBbIXx 00pa3oBaTeIbHBIX PECYpcoB. — Pesxxum
noctyma: http://school- collection.edu.ru

4. VlnTepecHble MaTepHAIIbl K ypoKaM (PU3UKH 110 TEMaM; TECTHI 110 TEMaM;
HarJIIHbIE TOCOOUs K ypokaM. — Pexxum goctyna: http://class-fizika.narod.ru
5. lludpossie oOpazoBaTeabHbIE pecypchl. — PexuM qoctymna:
http://www.openclass.ru

6. DNeKTpoHHbIE YyueOHUKH 110 ¢usuke. — Pexxum gocrymna:
http://www.fizika.ru

9 KIIACC

1. BuneoonsiTel Ha ypokax. — Pexxum noctyna: http://fizika-class.narod.ru
2. Enunas xomuteknus mudpoBbIX 00pa30BaTeIbHBIX PeCypcoB. — Pexum
noctyma: http://school- collection.edu.ru

3. aTepecHbie MaTepuanbl K ypokaM (PU3HUKH 110 TEMaM; TeCTHI IO TeMaM;

HaIJISIIHBIE TTOCOOuS K ypokam. — Pexxum noctyna: http://class-fizika.narod.ru



4. Iludposie 00pa3oBaTeNbHBIC PECYpPChl. — Pesxxum mocTyma:
http://www.openclass.ru

5. DnexTpoHHBIC YUeOHUKH TI0 (pr3uKe. — Pexum moctyna:
http://www.fizika.ru

6.ductanumonnas mkosia Ne368 http://moodle.dist-368.ru/ OTKpBITHIN Kiacc.
CeteBoe oOpazoBaTenbHOE coo0ecTBO. http://www.openclass.ru/node/109715
7. Enunas xomtekius U poBeIX 00pa30BaTEIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

8. @enepanbHbIi HEHTP UH(HOPMAIITMOHHO-00pa30BaATEIbHBIX PECYPCOB.
http://www.fcior.edu.ru/

9. UuTtepnet ypok. http://interneturok.ru/ru/school/physics/

10. I'azeta «1 ceHTsOps» MaTepHuabl o PU3MKeE.
http://archive.1september.ru/fiz

11. Auumanuu pusnueckux o0bekToB. http://physics.nad.ru/

12. Kupas ¢uzuka: obyuaromias nmporpamma. http://www.int-
edu.ru/soft/fiz.html

13. ®usuka.ru. http://www.fizika.ru/
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