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Pabouas mporpamma 1o Qu3MKe Ha YypOBHE OCHOBHOrO 00miero o06pa3oBaHus
COCTaBIJICHA Ha OCHOBE TTOJIOKEHUH M TPeOOBaHMIA K pe3yIbTaTaM OCBOCHHS Ha 0a30BOM YpOBHE
OCHOBHOI 00pa3oBaTeIbHON MpPOrpaMMBl, MPEACTaBICHHbIX B PDeepaabHOM TOCyJapCTBEHHOM
o0pa3oBaTrenbHOM CTaHAapTe OCHOBHOTO oOmmiero ooOpazoanusi (OPI'OC O0O), a Takke c
y4eTOM MporpaMMbl BocriuTanus U KoHnenuuu npenonaBanus yueOHoro npeamera "®dusnka" B
oOpa3zoBaTeNbHBIX ~ OpraHm3anusx Poccuiickoit  @denepanun, peaau3yONMX OCHOBHBIC
o01eo0pa3oBaTebHbIE IPOTPAMMBI.

IHOACHUTEJIBHASA 3AIINCKA

[IporpamMmMa mo ¢u3uke Ha ypOBHE OCHOBHOTO OOIEro oOpa3oBaHMs COCTaBJeHa Ha
OCHOBE TMOJIOKEHUN M TpeOOBaHHWI K pe3yibTaTaM OCBOEHHS Ha 0a30BOM ypOBHE OCHOBHOM
oOpasoBarenbHON mporpamMmbl, mnpencraBieHHbIx B PI'OC OO0, a Takke C y4ETOM
denepanpHOl pabodeit mporpammbl BocnuTaHwss W KoHIenmuu mpernojaBaHus y4eOHOTO
npeameta «Pusznkay.

Conmepxanue  mporpaMMbl 1O  (HU3UKE  HampaBJIeHO  Ha  (OpMHpOBaHUE
€CTECTBEHHOHAYYHOW TPaMOTHOCTH OOYYaroIIMXCS M OpraHu3alyio U3ydeHus (U3MKU Ha
NeSITEIbHOCTHON OCHOBe. B mporpamme mno ¢u3uke y4HMTHIBAIOTCS BO3MOXHOCTH Y4€OHOTO
npeamera B peanum3anuu  TpeboBanuii DPI'OC OOO k T1IaHUPYEMBIM JIMYHOCTHBIM U
METalpeIMETHBIM  pe3yjibTaTaM  OOydeHHus, a  TaKKe  MEXIPEIMETHbIE  CBSA3M
€CTECTBEHHOHAYYHBIX Y4EOHBIX MTPEIMETOB Ha YPOBHE OCHOBHOTO 00IIEro 00pa3oBaHMs.

[Iporpamma 1o ¢u3MKe yCTaHABIMBAET paclpeaesieHne yuyeOHOro maTepHuala Mo rojgam
oOyuenust (mo KiaccaMm), MpengaraeT MPUMEPHYIO MOCIEAOBATEIbHOCTh H3YYCHHS TeEM,
OCHOBAaHHYI0 Ha JIOTUKE pa3BUTUS MPEIMETHOTO COAEpX aHUs M Y4YETe BO3PACTHBIX
0COOEHHOCTEH 00yJarOIIMXCS.

[Tporpamma o ¢usuke pazpaboTaHa ¢ HENbI0 OKa3aHHUSI METOIMIECKOM MTOMOIIH YIUTEITIO
B CO37aHUU paboyell MPorpaMMBbI 0 y4eOHOMY MPEAMETY.

®dusnKa ABISAETCS CHCTEMOOOPA3YIOUINM Il €CTECTBEHHOHAYUHBIX YYeOHBIX MPEAMETOB,
MOCKOJNIBKY (PM3UUECKHE 3aKOHBI JIKAaT B OCHOBE MPOIIECCOB U SIBJICHHM, U3yYaeMbIX XUMUEH,
Ouonorueit, actpoHoMuelt u (U3NIECKOil reorpadueil, BHOCUT BKJIAJ B €CTECTBEHHOHAYYHYIO
KapTHUHY MHpa, MPeIoCTaBiseT Haumbosee sICHble OOpaslbl MPUMEHEHHs HAy4yHOTO MeTofa
MIO3HAHUS, TO €CTh CIIOCO0a MOIy4YeHHs JOCTOBEPHBIX 3HAHUN O MHpE.

Opna u3 riIaBHBIX 3a/1a4 (QU3MUEecKoro oOpa3oBaHMs B CTPYKType oOIIero oOpa3oBaHUS
COCTOMT B (DOPMUPOBAHMM €CTECTBEHHOHAYYHOW TPAMOTHOCTH W HHTEpeca K HayKe Yy
oOydJaronuxcs.

N3yyenne ¢usuku Ha 0a30BOM YpOBHE IMIpeAIoJiaraeT OBJaJCHUE CIEIYIOIIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOUIMMHU €CTECTBEHHOHAYYHYIO TPAMOTHOCTbD:

® HAay4HO OOBSCHSTDH SIBICHUS;

® OIEHUBATh M MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIeI0OBAHUS;

e MHTEPNPETUPOBATh JaHHBIE W MCIIOJIB30BAaTh HAy4yHbIE J0KA3aTEIbCTBA JUIS
IIOJTyY€HUS BBIBOJIOB.

Lenn usyueHus (U3MKM HAa YpPOBHE OCHOBHOIO OOIEro 0Opa3oBaHUsl OMNPEICIICHbI B
Konuenmuu npenogaBanus yuebHoro npeamera «®Pusnka» B 00pa3oBaTeIbHBIX OpraHU3alUiX
Poccuiickoit ®enepanuu, peanu3ylOIIUX OCHOBHBIE 0011e00pa3oBaTeIbHbIe IMPOTPAMMBI,
yTBepkAEHHON pemenneM Komnernn MunucrepcrBa mpocBenieHus Poccuiickoit ®@enepanuun
(mpotokoin ot 3 nexadps 2019 r. Ne [IK4BH).

Henn nzyvyenus PpU3NKH:

e nmpuoOpeTeHHe HHTepeca M CTpeMJICHHS OOydaroluxcs K HaydHOMY H3yUEHHUIO

MIPUPOJIbI, PA3BUTHE UX WHTEIIEKTYalbHBIX U TBOPUYECKHX CIIOCOOHOCTEH;



® pa3BUTHE TPEACTABIEHUMH O HAy4yHOM MeETOJleé TMO3HaHusA © (OPMUPOBAHUE
HCCJIEIOBATEIBCKOTO OTHOIIEHUS K OKPYKAIOUIUM SIBICHUSM;

e (QopmMHpOBaHUE HAYYHOI'O MUPOBO33PEHUS KaK pe3yJibTaTa U3y4YEHHs] OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (DU3HKH,

e (opMupoBaHHE MPEICTABICHUNA O POJH (PU3HMKH IS Pa3BUTHA JPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJOTHUH;

e Dpa3BUTHE TNPEACTABICHUH O BO3MOXHBIX cdepax Oyayuiei mnpodeccuoHaIbHON
NEeSATETHFHOCTH, CBA3aHHOW ¢ (PM3MKOM, TTOATOTOBKA K JalbHEHIIIEMY OOYYEHHUIO B 3TOM
HaIpaBJICHUU.

JlocTmkeHne STUX Leneil mporpamMmbl 1Mo (U3MKE HAa YPOBHE OCHOBHOTO OOIIEro

o0pa3zoBaHMs 00ecrieunBaeTCs PEIICHUEM CIIEAYIOMINX 3a4a4:

e puoOpeTeHHEe 3HaHWM O JUCKPETHOM CTPOCHHMM BEIIECTBA, O MEXAHWYECKUX,
TEIUIOBBIX, JIEKTPUYECKIX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSAX;

e mpuoOpeTeHHe YMEHUH OMUCHIBATH U  OOBACHATH (PU3MYECKHE SBICHUS C
MCIIOJIb30BaHUEM TIOJTYUYEHHBIX 3HAHUIH;

® OCBOCHHE METOJOB pEIIEeHUS MPOCTEUIINX PACYETHBIX 3aJad C HCIOJIb30BaHUEM
¢bu3nUecKux Moienel, TBOPUYECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

e pa3BUTHEC YyMEHUW HAOIIOJATh TPUPOJHBIE SBJICHUS W  BBIMOJHATH  OTBITHI,
nabopaTtopHble PabOTHI U HKCIEPUMEHTATbHBIE HCCIEIOBAHMS C HUCIOIb30BAHUEM
M3MEPHUTENbHBIX TPUOOPOB;

e ocBoeHHe NpuUEMOB paboThl ¢ HHPOpMaIHel (U3NIECKOTO COJEp)KaHus, BKIIOYas
MHPOPMALIMIO O COBPEMEHHBIX JOCTIKCHHAX (HU3UKH, aHAIW3 W KPUTHYECKOE
OlleHHWBaHUEe UHPOpPMAIUY;

® 3HAaKOMCTBO cO chepaMu MpohecCHOHATBHON eATeNbHOCTH, CBA3aHHBIMU C (PU3HUKOH,
Y COBPEMEHHBIMH TEXHOJIOTHUSIMUA, OCHOBAaHHBIMH Ha JIOCTHKCHUSIX (PU3MUECKONU HAYKH.

Ha uzyuenune ¢usuku (6a30BbIii ypoBEHb) Ha YPOBHE OCHOBHOT'O OOIIEr0 0Opa3oBaHUs
otBoautcs 238 yacoB: B 7 kinacce — 68 yacoB (2 yaca B Hezien0), B 8 kiacce — 68 gacoB (2 yaca B
HEJIEII0), B 9 KJjacce — 102 yaca 3 yaca B HEJIETIIO).

[Ipennaraemslii B mporpamme no Gpu3nke nepeyeHsb J1abopaTOPHBIX padOT U OMBITOB HOCUT
PEKOMEH/IATENIbHBIA XapakTep, YUUTeNlb JeJaeT BhIOOp MPOBENCHHS JT1a0OpaTOPHBIX paboT U
OTIBITOB C YUETOM MHINBUAYAIBHBIX OCOOEHHOCTEH 00yUarouXcs, CIUCKA IKCIIEPUMEHTAIbHBIX
3aJ]aHuH, TpeIyIaraeMbpIX B paMKax OCHOBHOTO TOCYJapCTBEHHOTO 3K3aMeHa 10 (pU3UKe.



COJAEP/)KAHUE OBYYEHUA

7 KJIACC

Pasnea 1. ®Pusuka u e€ posib B IO3HAHUM OKPY’KAIOIIEro MUpA.

®usmuka — Hayka o npupoje. ABneHus npuponbl. Ouznyeckue SIBICHUS: MEXaHUYECKUE,
TEIJIOBBIE, AJIEKTPUUYECKUE, MATHUTHBIE, CBETOBHIE, 3BYKOBBIEC.

Ousnueckne BenWYWHBL V3Mepenue Qusnyeckux BenmuuuH. Du3HUecKue MPUOOPHI.
[TorpemHocTs U3MepeHuid. MexxayHapoaHas CUCTEMA €IUHMII.

Kak ¢usuka u apyrue ecrecTBEHHble HayKH M3y4aroT Npupoay. EcrecTBeHHOHay4 HBIN
METOJl TIO3HAHWs: HAOIIOJeHHMe, IMOCTAHOBKA HAyYHOTO BOMPOCA, BBIABIKCHHUE THIIOTES,
SKCIIEPUMEHT IO TMPOBEpKE THUMOTe3, OOBsCHEHHe HalmoaaeMoro spieHus. OmnucaHue
(U3HYECKUX SIBICHUHN C TIOMOIIBIO MOEIIEH.

Hemoncmpayuu.

1. MexaHnuyeckue, TEIJIOBBIC, FJIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.

2. ®usnyeckue MpuUOOPH U MPOIEIypa MPSMBIX U3MEPEHUN aHATOTOBBHIM U IHU(DPOBBIM

npudopom.

Jlabopamopmuwvie padbomot u onvimol.

OrnpesienieHre EeHbI ASNICHUS Kbl U3MEPUTEIHLHOTO Iprbopa.
N3mepenue paccTOSHUN.
N3mepenne o0bEMa KUAKOCTH U TBEPOTO TeJA.
Omnpenenenre pa3sMepoB MabIX TEIN.
N3mepenne temmepaTypbl TpU TOMOINMA KHUAKOCTHOTO TEPMOMETpa W JaTyhKa
TEMIIepaTypBbl.
6. IlpoBeneHue wuccimenoBaHUs IO MPOBEPKE THIOTE3bl: JAJBHOCTh MOJIETA IIAPHKA,
MyIIEHHOTO TOPU30HTAIILHO, TeM 0OJIbIlIe, YeM OOJIbIIIEe BHICOTA MTyCKa.

Paspeun 2. IlepBoHayanbHbIe CBEACHHS O CTPOCHHH BellleCTBA.

Crpoenue BeliecTBa: aTroOMbl W MOJEKYJIbl, MX pa3Mmepbl. ONbIThl, JOKAa3bIBAIOIINE
JIMCKPETHOE CTPOCHHUE BEILIECTBA.

JIBuxenue wvactul BemiectBa. CBsi3b CKOPOCTH JBHMXKEHUS YACTUIl C TEMIEPaTypoil.
BbpoyHnoBckoe mBwxenue, nuddysus. BzanmopeiicTBHE dYacTHI] BEMIECTBA: MPUTSIKEHUE U
OTTaJIKUBaHUE.

ArperaTtHble COCTOSIHHUS ~ BEIIECTBA: CTPOCHHE Ta30B, IKUAKOCTEH UM  TBEPABIX
(kpucTannmuyeckux) Ted. B3auMOCBsA3b MEXIy CBOMCTBAMH BEIIECTB B PAa3HBIX arperaTHbIX
COCTOSIHUSIX U HUX ATOMHOMOJIEKYJISIPHBIM CTpoeHHeM. OCOOCHHOCTH arperaTHBIX COCTOSTHHI
BO/IBI.

Hemoncmpayuu.

1. HaOmoneHnue 6pOyHOBCKOTO BHKEHUSI.

2. HaGmonenue nuddysum.

3. HabGnronenue siBIeHUI, OOBSICHSIOMIUXCS MPUTSHKEHUEM WU OTTAJKWBAHUEM YaCTHI]

BEILIECTBA.

Jlabopamopmuwvie padbomot u onvimol.

1. Oruenka AuamMeTpa aToMa METOAOM PsIOB (C UCIIONIb30BaHuEeM (oTorpaduii).

2. OmnbITHI IO HAOIIOICHUIO TETIOBOTO PACIIUPEHHUS Ta30B.

3. OmbIThl IO OOHAPYKEHUIO JEHCTBUSI CUII MOJIEKYJIIPHOTO MPHUTSKEHUS.

Paznen 3. /IBu:kenne u B3aumMoieiicTBie TeJl.

Mexanuueckoe aBuxeHHE. PaBHOMEpHOE W HepaBHOMEpHOe JABMkeHue. CKOpOCTb.
Cpenusisi CKOPOCTb PU HEPABHOMEPHOM JIBMXKEHHUH. Pacuér myTu U BpeMeHU ABUKECHUSI.
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SBnenne uHepuuu. 3akOH MHEpUUM. B3aumoneicTBue Ten Kak NpUYMHA W3MEHEHUs
CKOpOCTH JBMXEHMs Ted. Macca kak mepa MHepTHocTu Tena. [ImoTtHocTh BemiecTBa. CBS3b
TUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00BEMA BelIeCTBa.

Cuma kak XxapakTepucTuka B3amMozeicTBusa Ten. Cuna ynpyrocth M 3akoH ['yka.
N3mepenne cuwiibl ¢ NMOMOLIBIO JUHAMOMETpA. SIBiIeHME TAroTeHHMs M cuia TsokecTH. Cuila
TSOKECTH Ha Jpyrux miuaHetax. Bec Tema. HeBecomocth. CrokeHHe cuil, HamnpaBiICHHBIX IO
oJHOM npsimoii. PaBHoxelcTBytomast cuin. Cuia TpeHus. TpeHue CKOJIbXKEHHSI U TPEHHUE MOKOSL.
Tpenue B Ipupoae U TEXHUKE.

Hemoncmpayuu.

HabmroneHne MexaHU4ecKoro ABMKEHUS Tela.
N3mepenue ckopocTy MpsIMOIMHENHOTO ABMXKEHHUS.
Habmronenue siBieHUs: MHEpLUU.
Habuoienue n3mMeHeHus: CKOpoCTH MPH B3aUMOJICHCTBUH TEJI.
CpaBHEHHE Macc IO B3aUMOJEHCTBUIO TEIL.
CrnoskeHue cuil, HaIIpaBJICHHBIX 110 OQHON IPSIMOM.
Jlaﬁopamopnbte pabomot u onvimol.
1. OmpeneneHue CKOPOCTH PAaBHOMEPHOTO ABMXKEHUS (LIapUKa B KUAKOCTH, MOJEIH
ANEKTPUUECKOTO aBTOMOOMIIS U TaK Jlajee).
2. OmnpezneneHue cpelHE CKOPOCTH CKOJBXEHHUS Opycka WM IIapuKa IO HAaKJIOHHON
IJIOCKOCTH.
Onpenenenre IIOTHOCTH TBEPAOTO Tea.
4. OTrBITHI, AEMOHCTPUPYIOUINE 3aBUCUMOCTh pacTshKeHHs (nedopMmarivu) MpyXKHUHBI OT
MIPUJIOKEHHOM CHJIBI.
5. OmnbIThl, AEMOHCTPUPYIOLINE 3aBUCUMOCTb CHJIBI TPEHMSI CKOJIBKEHMSI OT Beca Tejla U
XapakTepa COIPUKACAIOIINUXCS TTOBEPXHOCTEM.

Pa3znen 4. /laByienne TBEPABIX TeJl, )KUAKOCTE U ra3oB.

Hasnenne. CriocoObl yMEHBIICHUS M YBEJIMYCHUS JaBieHus. JlaBieHue raza. 3aBUCHMOCTb
JaBlIeHMs ra3a oT 00béMa, TeMnepatypsl. Ilepenaua naBieHus: TBEPABIMU TEJIaMU, KUIKOCTAMU
u razamu. 3akoH Ilackans. IlHeBMaTnueckue MaminMHbl. 3aBUCUMOCTD JABJIEHUS >KMJIKOCTH OT
rnyOunsl.  I'mapocratnueckuit  mapamokc. CooOmaromuecss cocynbl. ['mapaBiumdeckue
MEXAaHU3MBI.

Atmocdepa 3emnu u armocepHoe naBieHue. [IpuumHBI CylIeCTBOBaHMS BO3IYIIHOM
obomoukn 3emun. OmbiT Toppuduemm. M3mepenune aTtmochepHOro HaBICHUSA. 3aBHCUMOCTH
aTMOC(EpHOI0 JIaBJIEHUS OT BBICOTBI HaJ ypoBHeM Mops. IIpuOopel a1 u3MepeHus
aTMOC(hepHOTo JaBJICHUS.

JlelicTBUE KUIKOCTH U I'a3a Ha NOIpYKEHHOE B HUX TeJ0. BeITankuparomas (apxumenona)
cwia. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnasanue.

Hemoncmpayuu.
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1. 3aBUCHMOCTH JaBJIEHUSA I'a3a OT TEMIIEPATYPBHI.

2. llepenaua naBieHUs KUAKOCTBIO U I'a30M.

3. CooOlmaronmecs: Cocy/pl.

4. T'mppaBinyeckuii mpecc.

5. TlposiBiaeHue neicTBUS aTMOC(HEPHOTO JaBICHUS.

6. 3aBHCHMOCTh BBITAJIKHBAIOIIEH CHJIBI OT 00BEMa TOTPYKEHHOH dYacTH Tena u
IJIOTHOCTH KUJKOCTH.

7. PaBeHCTBO BBITAJIKHMBAIONICH CUIIbI BECY BHITECHEHHOM KUIKOCTH.

8. VYcnoBue maBaHMs TeN: IUIABAaHUE WINM IIOTPYXKEHME Tl B 3aBUCHUMOCTH OT

COOTHOIICHHS TUIOTHOCTEH Tella U AKUIKOCTH.
Jlabopamopmuwvie padbomot u onvimol.



1. HccnemoBaHue 3aBUCHMOCTH Beca Tella B BOJE OT 00BhEMA MOTPYKEHHOU B HKUAKOCTh

4acTH TeJla.

2. OmpeneneHue BBHITAIKUBAIOLIEH CHIIBI, JEHCTBYIOIIEH Ha TeNO, IMOTPYKEHHOE B

KHUJIKOCTb.

3. IIpoBepka HE3aBHUCHMMOCTH BBITAJIKMBAIOLICH CWJIbI, JEHUCTBYIOIIEH Ha TEJIO B
KUIKOCTH, OT MacChl Tela.

4. OnbIThl, TEMOHCTPUPYIOIINE 3aBUCHMOCTD BBITAJKHUBAIOLIEH CHJIBI, IEHCTBYIOIIECH HA
TEJIO B XKMJKOCTH, OT 00bEMA NOrpyKEHHON B KHUIKOCTh YAaCTH T€Jla U OT IUIOTHOCTH
KUIKOCTH.

5. KoncTpynpoBanue apeomMeTpa WIM KOHCTPYHPOBAHHME JIOJKH M OIpENEIICHUE €€
IpPy30I0ABbEMHOCTH.

Paznea 5. PaGora n MoiHOCTh. JHeEprus.

Mexanunueckas pabota. MOIIHOCTS.

[IpocTeie MexaHU3MBbL: pblyar, OJIOK, HaKJIOHHAs IUIOCKOCTb. llpaBuiio paBHOBecus
pbruara. IlpumeHeHne mpaBuiia paBHOBECHS pblyara K OJIOKY. «30J10TO€ MPaBHIIO» MEXAHUKH.
KIIJ npoctbix Mexanu3MoB. [IpocTbie MEXaHU3MBI B ObITY U TEXHHKE.

Mexannueckass 3Heprusa. KuneTnueckas u INoOTeHUManbHass dHeprus. lIpespaiuenue
OJIHOTO BHJIa MEXAaHUYECKOM dHEPruu B APYroil. 3aKOH COXpaHEHHs SHEPTUN B MEXAHHUKE.

Hemoncmpayuu.

1. IIpumepsl IPOCTBIX MEXAHU3MOB.

Jlabopamopusie pabomsl u onvinol.

1. Omnpenenenue paOOTbl CHJIBI TPEHHUS TPU PABHOMEPHOM JIBKEHUH Tejla 10

TOPU30HTAJIBbHON IIOBEPXHOCTH.

2. HccnenosaHue yCioBHMM paBHOBECHS pblyara.

3. Usmepenune KIIJl HaKTOHHOM MJIOCKOCTH.

4. N3yueHue 3aK0HA COXPAHEHUS MEXaHUYECKOM YHEPIUU.

8 KVIACC

Pa3nea 6. TenuioBble siBJIeHUS.

OCHOBHBIE MOJ0XKEHHUSI MOJIEKYJIIPHO-KMHETUYECKONW TEOPUHM CTPOEHHUsA BemecTBa. Macca
U pasMepbl aTOMOB M MoJeKyJ. OIBITbl, TNOATBEPKAAIOIINE OCHOBHBIE IIOJIOKEHUS
MOJIEKYJISIPHOKUHETUYECKON TEOPHH.

Mozenu TBEPOTO, KHUIKOTO M Ta3000pa3HOTO COCTOAHUH BemecTBa. Kpucrammueckue u
amopdusble Tena. OObsCHEHNE CBOWCTB I'a30B, )KUIAKOCTEH U TBEPBIX TEJI HA OCHOBE MOJI0XKEHUI
MOJIEKYJISIPHO-KUHETUUYECKOM Teopur. CMaduBaHMEe M KalWUIApHbIE sBJICHUA. TeruioBoe
pacIIMpEeHHE U CXKATHE.

Temnepatypa. CBsA3b TeMmepaTypbl €O CKOPOCTbIO TEIUIOBOIO JIBJKEHUS YacTHLI.
Buytpennsas sHeprus. CnocoObl HW3MEHEHUS BHYTPEHHEHW SHEpruM: TeIvlonepeaaya u
coBeplieHHne paboThl. Busl Temionepeaaun: TEUIONPOBOAHOCTb, KOHBEKIIMS, U3JIyUYEHUE.

KonngectBo TemnoTel. YenpHas TEIMIOEMKOCTh BellecTBa. TeliooOMeH U TeIIoBOe
paBHOBecHe. YpaBHEHHE TeryIoBOro Oananca. IlnaBieHune m oTBepleBaHHE KPUCTATUTMYECKUX
BEIIECTB. YjenbHas TeruloTa IuiaBieHus. IlapooOpa3zoBanue u konzaeHcauus. Mcmnapenue.
Kumenne. YnenbHas Temiora mapooOpa3oBaHus. 3aBUCHMOCTh TEMIIEPATYPhl KUICHHS OT
aTMOC(EpPHOI0 AABICHMUS.

BrnaxnocTs BO3ayXa.

OHeprus TOIIMBa. Y IebHAs TEIUIOTa CTOPAHUSL.

[Tpunuuner pabotsr TemnoBelx aAsurarene KIIJ[ rtemnoBoro nsurarens. Temsossie
JBUTATENIN U 3aIUTa OKPYKAIOLEN CPEbl.

3aKOH COXpaHEHMsI U NIPEBPALLEHUS SHEPTUU B TEIUIOBBIX IIpOLECCaX.

Hemoncmpayuu.



Habmonenne 6poyHOBCKOTO IBHIKEHUSI.
Habmonenue nuddysuu.
HaGmoienue sSBiIeHU CMaYMBaHMSI M KAITMJUTSIPHBIX SIBIICHUI.
HaGumroienue TemnaoBoro pacumpeHust Te.
V3meHeHne naBlieHUs Ta3a MPU U3MEHEHUH 00bEMa U HArPEBAHUY HITU OXJIXKICHUH.
[IpaBuna uzmMepeHus TeMiepaTypsbl.
Bunael rerionepenayn.
OxJakaeHne Ipu COBEPUICHUN PaOOTHI.
HarpeBanue npu coBepiiieHuu paboThl BHEITHUMH CHIIAMH.
. CpaBHEeHHE TETNIOEMKOCTEN Pa3TUYHBIX BEIIECTB.
. HaGmronenne kumexus.
. HaGmronenue noctosiHCTBa TEMIEpaTyphl MPU TUTABJICHHUH.
13. Mojenu TemIOBLIX IBUTaTEIEH.
Jlabopamopmuwvie padbomot u onvimol.
OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJICKYJISIPHOTO MPUTSKCHHUS.
OnbITHI 110 BRIPAIIMBAHNIO KPUCTAJJIOB [IOBAPEHHOM COJIM WJIM caxapa.
OnbITHI 110 HAOTIOACHHUIO TETJIOBOTO PACIITUPEHUS Ta30B, KUAKOCTEH U TBEPIBIX TEIl.
OrmpesienieHre qaBiaeHUs BO3/1yXa B OAJIJIOHE MITIPHUILA.
OnbITEI, NEMOHCTPUPYIOUIUE 3aBUCHUMOCTH TaBJICHHS BO3AyXa OT ero oOnéma u
HarpeBaHUs WM OXJIAKICHHUS.
6. IIpoBepka rumoTe3bl JMHEWHOW 3aBUCUMOCTU [UIMHBI CTOJOWMKA SKUAKOCTA B
TEPMOMETPHUUYECKOI TpyOKe OT TeMIIepaTyphI.

7. HabGnronenue w3MeHEHHs] BHYTPEHHEH SHEPTHH Tella B pe3yibTare TEIUIoNepenadn u

paboThI BHEIITHHUX CHIL.

8. HccnenoBaHue siBJICHHS TEIDIOOOMEHA TP CMEIIMBAHUH XOJIOIHOM U rOpsSYeid BOBI.

9. OmpezneneHue KOJMYECTBA TEIJIOTHI, MOJYYEHHOTO BOJOW MpHU TEIIOOOMEHE C

HarpeTbiM METaUIMYECKUM LIUIHUHIPOM.

10. Onpenenenue yIeapHON TEIIOEMKOCTH BEIIECTBA.

11. UccnenoBanue nporecca UCIapeHusl.

12. Onpenenenre OTHOCUTENbHON BIaXXKHOCTH BO3IyXa.

13. Omnpenenenue yaeabHON TEIUIOTHI IUIABJICHUS JIbJIA.

Paznen 7. DiiekTpryeckne 1 MarHUTHbIE SIBJICHUS.

OnexTpuzanus Ten. JBa poaa 3JIEKTpUUECKHX 3apsioB. B3aumoneicTBUE 3apsKEHHBIX
ten. 3akoH KyroHa (3aBUCMMOCTh CHIIBI B3aUMOJEWUCTBHUSL 3apsDKEHHBIX TN OT BEJTUYHMHBI
3apsJI0B U PACCTOSIHUS MEXKTY TEIaMM).

DnekTpudeckoe nojie. Hanpsx€HHOCTh AieKkTpudeckoro nojs. [lpuHuun cyneprno3unuu
ANEKTPUUECKUX MoJieH (Ha KaYECTBEHHOM YpPOBHE).

Hocurenu snexkTpuyueckux 3apsaoB. DJIEMEHTApHBIM 3JekTpuueckuid 3apsa. CtpoeHue
atoma. [IpoBOAHUKY U AMAIIEKTPUKHU. 3aKOH COXPAHEHHSI JIEKTPUUYECKOTO 3apsija.

DJIEKTPUYECKUIT TOK. YCJIOBHUSI CYIIECTBOBAHMS AJIEKTPUUECKOTO ToOKa. HMCTOYHHKHM
MOCTOSTHHOTO TOKa. JIeHCTBUS JIIEKTPUYECKOrO TOKa (TEIUIOBOE, XUMHYECKOE, MAarHUTHOE).
DNEeKTPpUYECKUN TOK B JKUJKOCTSAX U ra3ax.

Onextpuueckass uenb. Cuna Toka. OJneKTpuueckoe HampspkeHue. ComnpoTHUBIIEHUE
NMPOBOJHUKA. YJI€IbHOE CONPOTUBICHUE BemiecTBa. 3akoH Owma Uil  ydyacTKa IEMNH.
[TocnenoBarenbHOE U MapaieIbHOE COEAMHEHUE IPOBOJHUKOB.

PaboTa 1 MOITHOCTH AIMEKTPUIECKOTO TOKA. 3akoH Jlkoyns—JleHna. DiekTpudeckue 1menu
U TIOTPEeOUTENH IEKTPUIECKON dHEPruu B ObITY. KOpoTKOe 3aMbIKaHHE.

[TocTostHHble MarHuThl. B3auMopaeicTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHoe MoJje.
MarnuTHOe 1noje 3eMJId U ero 3HaueHue I )ku3Hu Ha 3emuie. OnbIT DpcTena. MarHutHoe nojie
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ANeKTpUUecKoro Toka. [I[puMeHeHne 3JeKTpOMarHuToB B TeXHUKE. J[eficTBHE MarHUTHOTO TOJISt
Ha TPOBOJHUK C TOKOM. OJEKTPOJABUraTellb TMOCTOSIHHOTO ToOKa. Vcronbs3oBaHue
ANEKTPOJBUTATENCH B TEXHUUECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

OnbiTel  @apaznes. SBneHue dneKkTpoMarHuTHOW uHAyKuuu. [lpaBmno  Jlenna.
Onextporenepatop. CnocoObl TOMy4YeHHUS DJIEKTPUYECKOW HHEPruH. OIEKTPOCTAHIUU Ha
BO300HOBJISIEMBIX UCTOYHUKAX YHEPTHH.

Hemoncmpayuu.

DJIeKTpU3aLMs TeTl.
JIBa pona aJeKTpUYECKUX 3apA/I0B U B3aUMOAECHCTBUE 3APSHKEHHBIX TEII.
Y CTpoHCTBO U IEUCTBUE IIEKTPOCKOTA.
DJIEKTpOCTaTUYECKAsT MHTYKITHSI.
3aKOH COXpaHEHHUS JIEKTPUUECKUX 3apsI0B.
[IpoBOIHUKY W TUATIEKTPUKH.
MopenupoBaHue CUIOBBIX JIMHUMA 3JIEKTPUUYECKOTO MOJIA.
M cTOUYHNKN TOCTOSTHHOTO TOKA.
JlelicTBUS AIEKTPUUECKOTO TOKA.
. DJNEKTPUUYECKUHN TOK B )KUIKOCTH.
. ['a30BBbIii paszpsa.
. U3mepenue cuiibl Toka aMIepMeTPOM.
. I3MepeHue 3JIeKTPUYECKOTO HAIIPSKEHUS! BOJIBTMETPOM.
. PeoctaT u marasuH conpoTUBIECHUM.
. B3auMoelicTBie NOCTOSIHHBIX MarHUTOB.
. MonenupoBaHre HEBO3MOKHOCTH Pa3JeJIeHUsI TIOJIFOCOB MarHuTa.
. MozenvpoBaHue MarHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB.
. OmbIT Opcrena.
. MarauTHoOE€ 1oJje ToKa. DIeKTPOMAarHuT.
. [lelicTBME MarHUTHOIO TOJIS1 HA POBOJHUK C TOKOM.
. DIIEKTPOABUTATEIb IIOCTOSTHHOTO TOKA.
. UccnenoBanue sBI€HUS SIEKTPOMATHUTHON UHYKIIHH.
. OnerTer @apages.
. 3aBUCHMOCTH HaIlpaBJICHUSI HHIYKIIMOHHOTO TOKA OT YCJIOBHM €r0 BO3HUKHOBEHHUSI.
25. DIIEKTPOreHepaTop MOCTOSHHOTO TOKA.
Jlabopamopmuwvie padbomot u onvimol.
OnbIThI 110 HAOTIOACHUIO STIEKTPU3AIMH TET HHIYKIIUEH U MIPH COMPUKOCHOBEHHH.
UccnenoBanue neicTBUs 3JEKTPUUECKOTO MMOJIS HA POBOJHUKHU U TUAJIEKTPUKH.
COopka u mpoBepKa pabOoThI TEKTPUUYECKOH IETH MOCTOSHHOTO TOKA.
N3mepeHne u peryampoBaHue CUIIbI TOKA.
N3mepenue u peryaupoBaHue HAPsHKCHUS.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UIYIIETO YE€PE3 PE3UCTOP, OT COMPOTUBIICHUS
pe3UCTOpa M HANIPSKEHUSI HA PE3UCTOPE.
7. OnbITbl, JEMOHCTPUPYIOIIME  3aBUCUMOCTb  3JIEKTPUYECKOTO  CONPOTHUBIICHUSA
MIPOBOJIHUKA OT €r0 JUIMHBI, IJIOIIA U ONEPEYHOr0 CEYEHUs U MaTepHaa.
8. IlpoBepka mnpaBwia CIHOKEHUS HANPSHKEHUWA MPH TOCJIEIOBATEIBHOM COCIUHEHUU
JIBYX PE3UCTOPOB.
9. IlpoBepka mpaBuiia IJisg CUJIbI TOKA MPU MAPATIICTLHOM COSIMHEHUU PE3UCTOPOB.
10. Ompenenenne pabOTHI AIEKTPUIECKOTO TOKA, UIYIIErO Yepe3 Pe3UCTOP.
11. OnpeneneHre MOIIHOCTH 3JIEKTPUUYECKOTO TOKA, BBIAEISIEMOM Ha PE3UCTOPE.
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12. MccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, UAYILIETO Yepe3 JIAMIIOUKY, OT HAIpPSHKEHUS
Ha HEW.

13. Onpenenenne KIIJ] HarpeBaTens.

14. MccnenoBaHre MarHUTHOTO B3aMMOZECHCTBHS IIOCTOSHHBIX MarHUTOB.

15. 3yyeHne MarHWTHOrO IOJI TIOCTOSIHHBIX MAarHUTOB NpU HMX OOBEIWHEHUU U
pasfeiieHun.

16. MccnenoBanue NeMCTBUSA 3JIEKTPUIECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

17. OneIThI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIbI B3aUMOJEHUCTBUS KaTyIIKU ¢ TOKOM H
MarHuTa OT CHJIbI TOKA U HAIIPpABJICHUs TOKA B KaTYIIIKE.

18. N3y4yeHue neicTBYsI MArHUTHOTO MOJISL HA TIPOBOJHUK C TOKOM.

19. KoHcTpyrpoBaHue 1 u3ydeHue paboThl 3JIEKTPOIBUTATEIS.

20. N3mepenue K1/l anexTpoaBurareabHOl yCTaHOBKH.

21. OnpITBl IO MCCIEAOBAHUIO SIBJICHUS JJIEKTPOMAarHUTHOW WHIYKLIUHU: HCCIEJOBaHHE

U3MCHEHUH 3HAYEHUs U HAIIPaBJICHUSA MHIYKLIUOHHOI'O TOKA.
9 KJIACC

Pa3nea 8. Mexannueckue siBJIeHUsI.

Mexanuueckoe aBukeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTD
MEXaHUYECKOTO [JBH)KEHHA. PaBHOMEpHOE IpsMOIMHENHOE nBMKeHHE. HepaBHomepHOe
NpsMOJIMHENHOE JBHKEeHHE. CpelHssT U MIHOBEHHash CKOPOCTh Tejla IPU HEPaBHOMEPHOM
JBUKEHUU.

VYckopenue. PaBHoyckopeHHOE npsiMoTuHeitHOe ABrxkeHue. CBoOoHOE TajeHue. OMbBIThI
lNaymnes.

PaBHOMepHOE nBIXKEHHME MO OKpYy»KHOCTU. [lepmon u yacrtota oOpauienus. JIlunelinas u
yIJIOBast CKOPOCTH. LIEHTpOCTpEMUTENIBHOE YCKOPEHHE.

[Tepsriit 3akon Herotona. Bropoii 3akon Hetorona. Tpetuit 3akon Herorona. Ilpunumn
CYNEPIIO3HULIUH CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: Cuiia TPEHHsI CKOJIBXEHUS, CHUJla TPEHUS
IIOKOSI, IPYT'H€ BUJIbI TPEHMS.

Cuna TsSKECTH M 3aKOH BCEMHPHOTO TATOTEHUS. YCKOpEHHE CBOOOJHOTO MaeHHUS.
IBmwxkenue 1utaHer Bokpyr ComnnHua. IlepBas kocMuueckas ckopocTb. HeBecomocTs U
Meperpy3KHu.

PaBHOBecue mMaTepuanbHON ToUkH. AOCOMIOTHO TBEPIOE Teno. PaBHOBecue TBEpOTO TEna
C 3aKpEIUIEHHOMN OChO BpalieHus. MomeHT cuibl. LleHTp TsxecTH.

Nmnynec tena. M3menenne umnyibca. MMmynsc cunbl. 3aKOH COXpaHEHUS HMITYJIbCA.
PeakTuBHOE 1BMXKEHUE.

Mexannueckass pabota U MomHocTh. Pabora cun Tskectd, ynpyroct, tpeHus. Cssb
sHepruu u pabothl. [loTeHuManbHas SHEprusi Tena, MOAHATOrO HaJl MOBEPXHOCTHIO 3EMIIH.
[TorennmanbHas dHeprus cxarou npyxuHbl. Kunertndeckas sHeprus. Teopema 0 KWUHETHYECKOU
SHEPruu. 3aKOH COXPaHEHUSI MEXaHUYECKON YHEPTUU.

Jemoncmpayuu.

1. HaGmtoneHue MeXaHU4EeCKOro IBUKEHUS Tela OTHOCUTEIBHO Pa3HbIX TE OTCUETA.

2. CpaBHeHHE MyTE€ll W TPACKTOPUU NBWKEHHUS OJIHOTO M TOrO € TejJa OTHOCUTEIHHO
Pa3HbIX Tel OTCUETA.

W3mepenne cKopocTH U yCKOPEHUSI IPSMOJIMHENHOTO IBUKECHMSL.

HccnenoBanue Npu3HaKOB PAaBHOYCKOPEHHOT'O JIBUYKEHUSI.

Habmronenue 1BUKEHUS Tela 10 OKPYKHOCTH.

Habitoienne MexaHn4ecKuX sIBICHUH, IPOUCXOASIINX B cucTeMe oTcuéTa « Tenexka»
pu €€ paBHOMEPHOM U YCKOPEHHOM JIBH>KEHUU OTHOCUTEIbHO KaOuHEeTa (PU3UKH.

7. 3aBUCUMOCTbH YCKOPEHHMS T€jla OT MACChl Tela U AEHCTBYIONIEH HA HETO CHUJIBI.
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8.
9.

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

Habmronenue paBeHCTBA CHIT IIPU B3aUMOACHUCTBUH TEIL.

N3menenue Beca Tena Npu yCKOPEHHOM JIBUJKCHUH.

[Tepenaua nmnyiibca npu B3aUMOJEHCTBUU TEIL.

[IpeoOpa3oBaHust 3HEPTUH NP B3aUMOICHCTBUH TEJl.

CoxpaHeHHe UMITyJIbCca IPU HEYTIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHne UMIyJbca Ipy abCOIOTHO YIIPYTOM B3aUMOJICHCTBUH.

Habutoienue peakTHBHOTO ABM)KEHUSI.

CoxpaHeHne MEeXaHU4eCKOM SHEPTHH MPU CBOOOTHOM Ta/ICHHH.

CoxpaHeHHe MEXaHHUUECKON SHEPTUU MIPU IBUKEHUH TeJa MO IeHCTBUEM MPYKUHBI.

Jlabopamopmuwvie padbomot u onvimol.

1.

0o

10.

11.

KoHcTpyupoBaHue TpakTa A pasroHa M JAJIbHEHIIEro paBHOMEPHOIO JBHKEHHUS
IIapUKa WU TEJIEKKH.

Omnpenenenre cpegHell CKOPOCTH CKOJNBKEHUS OpycKa WIM JBMKEHHS IIapuKa I10
HaKJIOHHOH IJIOCKOCTH.

OmnpeneneHue yCKOpeHHs Tella MPH PABHOYCKOPEHHOM JIBKEHHMU I10 HAKJIOHHOU
IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTHU IyTH OT BPEMEHU IIPU PaBHOYCKOPEHHOM JABMKEHHMHU 0e3
HayalbHOM CKOPOCTH.

[IpoBepka ruMoOTE3bl: €CIM MPH PABHOYCKOPEHHOM JIBIDKEHUHM 0e3 HayalbHOU
CKOpPOCTH IIYTU OTHOCATCA KaK piajg HEUETHBIX 4quceil, TO COOTBCTCTBYIOIIUC
IIPOMEKYTKH BPEMEHU OJJMHAKOBBI.

HCCHGI[OBaHI/Ie 3aBUCUMOCTH CHJIBI TPCHUSA CKOJIBKCHHUA OT CHJIBI HOPMAaJIbHOI'O
JIaBJICHUS.

Omnpenenenne kodppuIMeHTa TPEHHS CKOTBKCHHS.

Omnpenenenne )XECTKOCTU MPYKUHBI.

Omnpenenenne paOOThl CHIBI TPEHHS INPU PABHOMEPHOM JIBUKEHHUH Tejla 10
TOPU30HTAILHON TOBEPXHOCTH.

Onpenenenne pa®OThl CWIIBI YNPYTrOCTH MpH MOABEME Ipy3a C HCHOJIb30BAHUEM
HETIOABUKHOTO U MOABMKHOTO OJIOKOB.

M3yueHue 3aKkoHa COXpaHEHUS SHEPTUM.

Pa3zgen 9. Mexann4ueckue KoJIe0aHUA U BOJIHBI.

Koneb6artenbnoe nBwkenne. OCHOBHBIE XapaKTEPUCTUKH KOJI€OAHUMN: TMEPUOM, 4YacTOTa,
amMIuintyna. MaTtemaTudeckuid W TOPYXKUHHBIA MasTHUKU. [IpeBpalieHne sSHEpruum mpu
KOJIe0aTeTbHOM JIBHYKEHUH.

3aryxarwomue konebanus. BeiHyxaeHHble koneOanus. Pesonanc. MexaHnyeckue BOJHBI.
CpoiicTBa MeXaHWYECKHUX BOJIH. [Ipo/10ibHBIE U MTOTIEpEYHbIE BOJIHBI. [[JTMHA BOJHBI U CKOPOCTH
e€ pacpocTpaHeHusi. MexaHu4ecKHe BOJIHBI B TBEPJIOM TeJie, CEHCMUYECKHE BOTHBI.

3ByK. ['(poMKOCTh 3ByKa U BbicoTa ToOHa. OTpaxkeHue 3Byka. Muppa3Byk u yabTpa3ByK.

Hemoncmpayuu.

1. HaGmonenue xonebaHuii Tel oA JEHCTBUEM CUJIbI TSKECTU U CHIIbI YIIPYTOCTH.
2. HabGmonenue xosnebaHuil rpy3a Ha HUTH U Ha NPY>KHUHE.

3. HaOnroneHue BbIHYKICHHBIX KOJeOaHU U pe3oHaHca.

4. PacnpocTpaHeHUE MPOI0JIbHBIX U MONEPEYHbIX BOJIH (Ha MOJEIN).

5. HabmroneHue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

6. AKyCTHYECKUI PE30HAHC.

Jlabopamopmuwvie padbomot u onvimol.

1. OmnpenerneHue 4acTOTHI U MEPHOAA KOJICOAHNH MaTeMaTHYECKOT0 MasiTHUKA.

2. OmnpezeneHue 4acTOTHI U MepHOa KoleOaHUH NPYKUHHOTO MasiTHUKA.



7.

Paznea 10. DiieKTpoMarHuTHoe 10Jie M 3JIeKTPOMATHUTHBIE BOJIHBDI.

DNEeKTPOMarHuTHOE MoJe. DJIEeKTPOMAarHUTHbIE BOJHBI. (CBOWCTBA 3JIEKTPOMArHUTHBIX
BoJH. [IIkayia 351eKTpOMarHuTHBIX BOJIH. MCnob30BaHUE 3TIEKTPOMArHUTHBIX BOJIH ISl COTOBOM

CBA3U.

HccnenoBanne 3aBUCHMOCTH IEpUoO/ia KOJEOAHWH MOABEIIEHHOTO K HUTHU Ipy3a OT
JUIVHBI HUTH.

HccnenoBanne 3aBUCUMOCTH NEepUOJa KOJEOAHUN NPY>KMHHOTO MasiTHUKa OT Macchl
rpysa.

[TpoBepka HE3aBUCHUMOCTH Mepuojia KojleOaHWil rpys3a, MOABEUICHHOTO K HUTH, OT
Macchl Ipy3a.

OnbIThl, JAEMOHCTPUPYIOLIME 3aBUCUMOCTh Tepuoja KoJIeOaHWM MpPYyXUHHOTO
MasiTHUKA OT MaccChl I'py3a U )KECTKOCTH NPYKHUHBI.

W3mepenue yckopeHHs cBOOOIHOTO MaICHUS.

DnexkTpoMarHuTHas npupoaa cBeta. CKOpocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu.

1. CBoiicTBa 31EKTPOMATHUTHBIX BOJIH.

2. BoJsiHOBBIE CBOICTBA CBETA.

Jlabopamopmuwvie padbomot u onvimol.

1. H3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C IOMOIIbIO MOOMIIBHOTO TenedoHa.

Pa3nen 11. CBeToBELIE IBJICHHUS.

JlyueBass monenb cera. Mcrounuku cBera. [IpsMosinHeliHOE pacnpoCTpaHEHHE CBETa.
3atmenust Connua u JIynel. Otpaxenue cBera. [1nockoe 3epkano. 3akOH OTpa)KE€HUs CBETA.

[Ipenomiienue cBeta. 3aKoH IpeaoMieHHs cBeta. [loaHOe BHYTpeHHEE OTpa)KE€HHE CBETA.
Hcnonb30BaHne MOTHOTO BHYTPEHHETO OTPAXKEHUS B ONTHYECKUX CBETOBOAAX.

Jluaza. Xox nywedr B nmH3e. Omnrtuyeckas cucrema (oToammapara, MHUKPOCKOTA U
Teneckomna. ['ma3 kak onTudeckas cuctemMa. bim3opykocTs U 1adbHO30PKOCTD.

Paznoxenue 6enoro cera B ciekTp. OnbiTel HptoToHa. CliojkeHHE CTIIEKTPATBHBIX I[IBETOB.
Jucnepcus cBeTa.

Hemoncmpayuu.

©ONOUAWNE

[IpssMonuHEHOE pacIpOCTpaHEHUE CBETA.

OtpaxeHnue cBera.

[Tonyyenue n300paXkeHUH B TNIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.
IIpenomiieHune cBera.

OnTHueckuii CBETOBOI.

Xon ydelt B cobuparomeit JuHse.

Xoq J1ydeil B paccenBarole JIUH3E.

[TonmyuyeHnue n300paxeHuit C MOMOIIIBIO JIHH3.

[Tpunumn neiictBust Goroarnmapara, MUKPOCKOTIA U TEJIECKOIa.

10. Mopaens rnasa.

11. Pa3noxxeHue Genoro cBeTa B CIEKTP.

12. [losyuyeHue 6e10ro cBeTa MpH CI0KEHUHU CBETA Pa3HBIX L[BETOB.
Jlabopamopuwvie padbomot u onvimol.

1.
2.
3.

b

WccnenoBanue 3aBUCUMOCTH YIJIa OTPAKEHUS CBETOBOIO JIyda OT yrja HaJeHHUs.
N3ydeHnne xapakTepuCTUK H300pakeHus MpeIMeTa B INIOCKOM 3epKalie.
HccnenoBanue 3aBUCUMOCTH yTiia MPEIOMIICHUSI CBETOBOTO Jydya OT yriia MajeHus Ha
IPAHUIIE «BO3IYX—CTEKIIO».

[Tomyuenue n300pa>keHUil ¢ MOMOIIBIO COOUpAIOIIEH JTUH3HI.

Omnpenenenre (POKYCHOTO PACCTOSIHUS M ONITUYECKOW CHUITBI COOMPAFOIICH JIMH3BI.
OnbITHI 110 Pa3IoKEHUIO OEJIOr0o CBETA B CIIEKTP.



7. OnbIThl N0 BOCIPHUATHIO LBETA MPEIMETOB NpPU UX HAOIIOJEHUHM Yepe3 IBETOBbIC
(bUIBTPHI.

Pa3zgen 12. KpantoBhble siBJIeHUS.

OmnsiTel Pesepdopna u nnanerapHas moaens atoMa. Mogens atoma bopa. Mcnyckanue u
norsiouieHue ceera atoMoM. KBauTsl. JInHeN4aTbie CIEKTPHI.

PamnoaktuBHOCTE. Anb(a, Oera- m ramma-uznydeHus. CTpoeHHE aTOMHOTO spa.
Hyxnonnas wmopgens aromHoro sapa. HMsoromsl. PannoaktuBHble mnpeBpamenus. Ilepuon
M0JTypacnaia aTOMHBIX sJIEp.

SnepHble peakunun. 3aKOHBI COXPAHEHUs 3apsiIOBOTO U MacCOBOT'O YUCEN. DHEPrus CBS3U
aToMHBIX szep. CBs3p Macchl M dHepruu. Peakuuu cuHTe3a M jaeneHus saep. McrouHuku
sHeprun ConHLa U 3BE3.

SAnepHas oHepreTuka. JlecTBUS paMOAKTUBHBIX U3JIy4EHHUM Ha )KUBBIE OPTaHU3MBI.

emoncmpayuu.

CrieKTpsl U3Ty4eHUs U MOMJIOIIECHNUS.

CrieKTphbl pa3IMyYHBIX T'a30B.

CrnexTp BoJIOpoOJa.

Habuoienue TpexkoB B kamepe Bunbcona.

PaboTa cuéTurka HOHU3UPYIOLIMX U3ITYUECHUI.

Perucrpanus uzinydeHus NpupogHbIX MUHEPAJIOB U MPOJYKTOB.

ﬂaﬁopamopume padomot u onvimol.

1. HaOmrozneHue CIUIOIIHBIX U JIMHEHYAThIX CIIEKTPOB U3IIy4EHUS.

2. HccnenoBaHue TpPEKOB: M3MEPEHHE DSHEPIUM YaCTULBl 110 TOPMO3HOMY IyTH (IIO

¢dororpadusm).

3. U3mepeHue paanoakTHBHOTO (OHA.

IloBTOpHTE/ILHO-00001IIAKOIIIUIT MOLYJTb.

[ToBTOpUTENBEHO-0000IIAIONIMI  MOAY/Ib MPEAHA3HAYEH JUIS CHUCTEeMaTU3alud |
00001IEeHHS TIPEIMETHOTO CO/IEP KAHUS U OIBITA JESTEIbHOCTH, IPUOOPETEHHOTO NIPU U3YUCHUH
BCEro Kypca (pU3MKH, a Takke JUIsl MOJTOTOBKM K OCHOBHOMY I'OCY/IapCTBEHHOMY 3K3aMEHY I10
¢buzuke U1st 00yUaroImMxcsl, BBIOPABIIKUX 3TOT Y4€OHBIN MTpeIMeT.

IIpy wu3ydyeHMM [AHHOIO MOJYJS pPEAINU3YIOTCI M CHUCTEMAaTU3UPYIOTCS  BUIbBI
NESTeIbHOCTH, HAa OCHOBE KOTOPBIX OOECleuuMBaeTCsl JIOCTH)KEHHE MPEIMETHBIX U
METAINpPEeIMETHBIX IIAHUPYEMBIX Pe3yJbTaTOB 00ydeHUs, (HOpPMHUpPYETCs €CTECTBEHHOHAyuYHas
IPaMOTHOCTbh: OCBOEHHE HAy4YHBIX METOJOB MCCIEAOBAaHUS SBJIECHUN NPUPOJBI U TEXHHKH,
OBJIAJICHUE YMEHUSMHU OOBACHATH (PU3MUYECKHE SBICHMSA, IPUMEHSS IOJyUYCHHbIE 3HaHUS,
peliaTh 3aa4y, B TOM YHCJIe KaYECTBEHHbIE U SKCIIEPUMEHTAIbHBIE.

[IpyHIMIINATBHO NEATENBHOCTHBIA XapaKTep JaHHOTO pas3zeila pealn3yeTcs 3a CUET TOro,
4YTO 00y4arolUecs BHINOIHSIOT 3a/1aHUs, B KOTOPBIX UM IPEAJIaraercs:

Ha OCHOBE IOJIyYEHHBIX 3HAHUN PACIIO3HABATh U HAYYHO OOBSACHATH (PU3MUECKUE SIBICHUS
B OKpPY’KarolIeH MpUpPOAE U TOBCETHEBHOM KU3HU;

UCIOJIb30BaTh HAY4YHbIE METO/bI HCCIEeIOBaHUSA (PU3MUECKUX SIBICHHUM, B TOM YHCIE JUIS
MIPOBEPKHU TMIIOTE3 U MOIYUYEHHS TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh HayyHble OCHOBbI HauOoJiee BaXXHBIX JOCTHKEHHUH COBPEMEHHBIX TEXHOJOTHMH,
HanpuMep, MPaKTUYECKOI0 HCIHOJIb30BAaHUS PA3IMYHBIX HCTOYHUKOB SHEPIUUM Ha OCHOBE
3aKOHA IIPEBPALICHUS U COXPAHEHUS BCEX U3BECTHBIX BUOB SHEPTUU.

SIS S



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIETO OBPA30OBAHUSA

W3yuenne QU3NKKM HAa ypOBHE OCHOBHOTO OOMIEr0 OO0Opa3oBaHHMsS HANpaBlIeHO Ha
JOCTHKEHHE JTMYHOCTHBIX, METAIIPEMETHBIX U IPEIMETHBIX 00pa30BaTeIbHbBIX PE3YIbTATOB.
B pesynbrare wu3yueHus (GU3MKM HAa YPOBHE OCHOBHOTO 0O0mero oOpa3oBaHUS Yy

oOyuatorerocst 0y1yT c)OpMHPOBAHBI CIEIYIONINE TUNUHOCTHBIE PE3yJIbTaThl B YaCTHU:

e 1) mMaTpHOTHYECKOr0 BOCTIMTAHMS:

® - [POsIBJICHHE MHTEpECa K UCTOPUU U COBPEMEHHOMY COCTOSHUIO POCCHHCKON (hru3ndeckoi
HayKH;

® - [IEHHOCTHOE OTHOUIEHUE K TOCTUKEHUSAM POCCUNCKUX YUEHBIX-(DU3UKOB;

e 2) rpa’aaHCKOr0 U JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

® - FOTOBHOCTb K aKTHBHOMY YYacTHIO B OOCYXJICHHH OOIIECTBEHHO 3HAYMMBIX U 3THYECKUX
po6JeM, CBA3aHHBIX C IPAKTUYECKUM MPUMEHEHUEM JIOCTHXKEHUHN (PU3HKH;

® - OCO3HaHUE BaXHOCTH MOPAJIbHO-3TUYECKUX IPUHLIAIIOB B ACSITEILHOCTH YUEHOTO;

e 3)3CTeTHYECKOr0 BOCTIMTAHUSA:

® - BOCIPUATHE ICTETHUECKUX KadecTB (PU3MUECKON HAyKH: €€ TapMOHMYHOIO IMOCTPOECHMS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

® 4) 1IeHHOCTH HAYYHOI'0 MO3HAHMSA:

® - OCO3HAaHHE IIEHHOCTH (HM3MYECKOH HAyKHM KaK MOIIHOTO MHCTPYMEHTa TO3HAaHHS MHpa,
OCHOBBI Pa3BUTHsI TEXHOJIOTUH, BaKHEHIIEN COCTABIIAIOLIEH KYJIbTYPBI,

® - pa3BUTHE HAYYHOH JIFOOO3HATEIILHOCTH, MHTEPECa K UCCIIEIOBATEILCKOM eI TETbHOCTH;

e 5) dopmupoBaHNs KyJbTYPHI 310POBbSI M SMOIMOHAJIBHOIO 0J1arONOJIyYHUs:

® - OCO3HAHME LEHHOCTH 0e30mMacHOro oOpa3a *H3HHM B COBPEMEHHOM TEXHOJIOTHYECKOM
MHpE, BaXXHOCTH IMpaBWJI OE30MacHOrO IMOBEJEHUS Ha TPaHCIOpPTE, HAa JOporax, ¢
IEKTPUYECKUM U TETIJIOBBIM 000pYIOBAaHUEM B JIOMALITHUX YCIOBUSIX;

e - cOPMHPOBAHHOCTh HaBbIKa pedUIeKCHH, NPU3HAHME CBOEro MpaBa Ha OIIMOKY U TAaKOro
K€ MpaBa y Ipyroro 4ejoBeKa;

e 6) TPyA0BOr0 BOCIMTAHMSA:

® - aKTMBHOE Y4acTHe B PELICHUWHU MPAKTUUECKUX 3a/ad (B paMKax ceMbH, 00pa30BaTebHON
OpraHu3alyM, Topoja, Kpas) TEXHOJOTHYECKOH M  COLMAIbHOM HaNpaBIEHHOCTH,
TpeOYIOLINX B TOM YHUCIe H (PU3NIECKUX 3HAHUM;

® - MHTEpeC K MPaKTHYECKOMY M3YUYECHHUIO MPOEeCcChil, CBSI3aHHBIX C (PU3UKOMH;

e 7)3KOJIOTHYECKOTO BOCTIUTAHUSA:

® - OpHEHTalMs Ha NpPUMEHEHUEe (U3NYECKUX 3HAHMM U1 pelleHus 3agad B o0JacTH
OKpYy Karolle cpenbl, MIIAaHUPOBAHUS MOCTYNKOB M OLIEHKH MX BO3MOXKHBIX MOCIEJICTBUI
JUISL OKPY KAIOLIEH Cpebl;

® - OCO3HaHHe II00ATBHOTO XapaKTepa HIKOJOTHUECKUX MPOOIeM U MyTeH UX peleHus;

e §) azanTanuM K N3MEHSIIOLIIUMCS YCJIOBHAM COLMATBHON U NPUPOIHOI cpeabl:

® - TIOTPeOHOCTh BO B3aMMOJCHCTBHM TIPH BBIIOJHEHUH WCCIEAOBAHUNA M TPOEKTOB
(bu3n4ecKoil HalPaBICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSAM JAPYTHUX;

® - [IOBBIIICHHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€PE3 NPAKTUUYECKYIO AEATEIbHOCTD;

e - TOTpeOHOCTh B (OPMHPOBAHWU HOBBIX 3HAHUH, B TOM 4HCie (POpMyIUpoOBaTh HIEH,
HOHATHS, TUIIOTE3bl O PUINYECKUX OOBEKTAX U SBJICHUSX;

e - OcO3HaHHe JIe(PUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1aCTH (DU3UKH;

® - [UIAHUPOBAHKE CBOETO Pa3BUTHA B IPUOOPETEHUHU HOBBIX (PU3NUECKUX 3HAHUM;

® - CTpeMJICHHE aHAJIU3MPOBATH U BBIABIIATH B3aMMOCBSI3U MIPUPOJbI, OOIIECTBA U YKOHOMUKH,
B TOM YHCJIE C UCTIOIb30BaHUEM (PU3NUECKUX 3HAHUM;



e - OIICHKAa CBOMX JCHCTBHHA C yYETOM BIHMSHHS Ha OKPYXKAIOUIYIO CpEAy, BO3MOXKHBIX
TJIO0ATBHBIX TOCIEICTBUHA.

METAINIPEJMETHBIE PE3YJIbTATHI

B pesynbrate OCBOCHMs MNpOrpaMMmbl IO (U3MKE HA YpPOBHE OCHOBHOIO OOMIEro
obpa3zoBaHust y oOyuatomierocsi OyayT cGOpMHpPOBAaHBI MeTAaNpeAMeTHbIe pe3yJabTaThl,
BKJIIOYAIOILIME TI03HABATEJbHbIE YHUBEpCAJbHblE Yy4eOHbIE JEHCTBUS, KOMMYHUKATHUBHBIE
YHUBEpCaJbHbIC yUeOHbIe IeHICTBUS, PEryIATUBHBIE YHUBEPCATIbHbIE yUeOHbIe NeHCTBUS.

ITo3HaBaTe/IbHBbIE YHUBEPCAJIbHBbIE YUeOHbIe 1eliCTBUS

Ba3oBble JJornueckue aeicTrBus:

BBISIBIISITh M XapaKTEPU30BaTh CYIECTBEHHbIEC IPU3HAKN OOBEKTOB (SIBJICHHIA);
YCTaHABIIMBATh CYLIECTBEHHBIN MMPU3HAK KJIacCU(PUKAIIMN, OCHOBAHUS ISl 0000IEeHUS
Y CPaBHEHUS;

BBISIBIISATH 3aKOHOMEPHOCTH M MPOTHUBOPEUUS B PACCMATPUBAEMBbIX (haKTaX, JAHHBIX H
HaOJIOAEHUSAX, OTHOCAIIMXCS K (PU3MUECKUM SBICHUSM;

BBISIBJISATh IPUYHMHHO-CIIEJCTBEHHBIC CBSA3U INPH M3YYEHUU (U3NUYECKUX SBICHUH U
IIPOLIECCOB, Jie€JaTh BBIBOJABI C KCIOIb30BAHUEM JAECIYKTUBHBIX W HMHIYKTHUBHBIX
YMO3aKJIFOUEHUH, BBIIBUTaTh THIIOTE3bI O B3AaUMOCBSA3SIX (PU3NUECKUX BEIHYUH;
CaMOCTOSITETILHO ~ BBIOMpaTh cnoco0 pemieHus ydeOHOH  (usmyeckod 3amaum
(cpaBHEHHE HECKOJBKUX BAapUAHTOB pELIEHUs, BbIOOp Hambosiee MOIXOASIIETO C
y4€TOM CaAMOCTOSATEIbHO BBICIEHHBIX KPUTEPHUEB).

Ba3oBrble ucciaenoBareLCKue AeiCTBHSA:

MCIIOJIb30BATh BOIIPOCHI KAK MCCIIEI0BATEIbCKUIM HHCTPYMEHT MO3HAHNS;

MPOBOJIUTh IO  CAMOCTOSITEILHO  COCTaBJICHHOMY IUIaHY OIBIT, HECJIOKHBIN
buznyecKuit IKCIEPUMEHT, HEOOJIBIIIOE UCCIIeOBaHHE (PU3NUECKOTO SBICHUS;
OLICHMBATh HAa MPHUMEHUMOCTh U JOCTOBEPHOCTHh MHGOPMAIUIO, MOIYYCHHYIO B XOJ€
WCCJICIOBAHUS WM SKCIIEPUMEHTA;

CaMoOCTOSITeNTbHO ~ (pOopMyTHpOBaTh OOOOIIEHHsT M BBIBOABI IO  pe3yjbTaTaMm
POBEEHHOTO HAOIIOICHUS, OIBITA, UCCIICIOBAHHUS,

MIPOTHO3UPOBATH BO3MOXKHOE JlajIbHEHIIIee pa3BUTHE (HU3HUECKUX MPOIIECCOB, a TAKKE
BBIIBUTATh MPEINOI0KEHUS 00 MX Pa3BUTUHU B HOBBIX YCIOBUSX U KOHTEKCTAX.

Pa6ora ¢ undopmanmeii:

INPUMEHATh pa3IndHbIe METObl, MHCTPYMEHTHI W 3alpOChl NPU IIOMCKE U O0TOOpe
MH(POPMALIMU WU TAHHBIX C YYETOM MPEUI0KEHHON yueOHOU (pnu3nvecKoil 3a1auu;
aHAJM3UPOBATh, CHCTEMATU3UPOBATh M MHTEPIPETHPOBATH MH(DOPMAIMIO pa3THIHBIX
BUJIOB ¥ (JOPM IPECTABICHHUS;

CaMOCTOSITENILHO BBIOMpATh ONTUMANBHYI0 (OpMY TNpeAcCTaBiIeHUS HH(POPMAIMU U
WUTIOCTPUPOBATh PELIaeMble 337a4d HECIOKHBIMH CXEMaMH, JHarpaMMaMH, WHON
rpaduKoi U MX KOMOMHALIUSMU.

KoMMyHMKaTHBHbIE YHUBEPCAJbHbIE Y4eOHbIE 1eHCTBUSA:

B Xoie OOCyXaeHus y4eOHOro Mmarepuaia, pe3yibTaToB JabOpaTOPHBIX pPabOT U
IIPOEKTOB 33/1aBaTh BOIPOCHI IO CYLIECTBY OOCYKJaeMON TeMbI U BbICKA3bIBaTh UJIEH,
HalleJICHHbIEC Ha pellIeHHUe 3a/1aui U MoAJepKaHue 0JarokenaTeIbHOCTH OOIEHHNS;
COIIOCTABJIATh CBOM CYXACHHUS C CYXICHUSAMHU JpPYyTMX YYacTHMKOB JMajora,
OoOHapy>KUBaTh pa3InyMe U CXOJCTBO MO3ULUI;

BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U IMCbMEHHBIX TEKCTaX;



NyOJMYHO  TIPEACTAaBISATH  PE3YJbTAThl  BBIMOJHEHHOTO  (PU3UYECKOTO  OIBITA
(9KCTIepHMEHTA, HCCIICIOBAHUS, TPOCKTA);

MOHMMAaTh U HCIOJIb30BaTh NMPEUMYIIECTBA KOMAHJHOW M WHAMBHUIYalbHOM pabOThI
NPY PEIICHUU KOHKPETHOH (pr3ndeckoi mpoosieMsbl;

NpUHHUMATL LCJIA COBMECTHOM ACATCIIBHOCTHU, OPraHU30BbLIBATH I[eﬁCTBHSI no eé
JOCTIDKCHHUIO: paclpelieNisiTh POJIK, 00CYKIaTh MPOIECCHl H Pe3yIbTaThl COBMECTHOI
paboThI, 00001IaTF MHEHHUST HECKOJIBKHX JIFOJIEH;

BBINIOJIHATh CBOIO 4YacTh pPabOThI, JOCTUTAs KAueCTBEHHOTO pe3ysbTara IO CBOEMY
HAIpPaBJICHUIO U KOOPIMHUPYSI CBOU JICHCTBUS C APYTHMH YICHAMU KOMaH/IbI;
OLICHMBAaTh KayeCTBO CBOEr0 BKJIaga B OOWMH MPOAYKT 1O KPUTEPHSIM,
CaMOCTOSITENILHO C(HOPMYITHPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBHSI.

PerynsiTuBHbIC YHUBEpCaAJIbHbIE y4eOHbIE 1eiicCTBUS

Camoopranuzanus:

BBISIBIIATH IPOOJIEMBI B )KU3HEHHBIX U YUE€OHBIX CUTYAIUSX, TPEOYIOUINX I PEIICHHS
(hU3UYECKUX 3HAHUM;

OPHECHTUPOBATBCS B PA3JIMYHBIX IMOAXO0JAaX TMPHHATUS PEIICHUH (MHIUBHIYaIbHOE,
IIPUHSTHE PELICHUs B TpyIIe, IPUHATUE PELIEHUI IPyIoif);

CaMOCTOSITETTLHO COCTABIISATh AJTOPUTM pelleHus (HU3NYECKON 3a1avyd WM TUlaHa
UCCIIEIOBAaHUS C YYETOM MMEIOLIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh MpeiaracMple BApUAHTHI PEIICHHIA;

JeNaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTpOHI), 3MOLIMOHAJbLHBIA HHTEJLJIEKT:

JaBaTh aJIEKBaTHYIO OLIEHKY CUTYalllu U MpeJiarath 1jaH e€ N3MEHEHUS;

OOBSICHATH TPUYUHBI JIOCTIDKEHHUS (HEAOCTHIKEHHUS) pe3yJIbTaTOB JeATeIbHOCTH,
JaBaTh OLIEHKY MPHOOPETEHHOMY OTIBITY;

BHOCHUTb KOPPEKTUBBI B JESATEILHOCTH (B TOM YHCJE B XOJ BBHIOJHEHUS (PU3UUECKOTO
UCCIIEIOBAaHU WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSTENBCTB, HW3MEHUBIIUXCS
CUTYyaluii, yCTAHOBJIEHHBIX OUIMOOK, BOZHUKIINX TPYJHOCTEH;

OLIGHMBATh COOTBETCTBUE PE3yIbTaTa LENU U YCIOBHSIM;

CTaBUTH ce0sl HA MECTO JIPYroro 4yelioBeKa B XOJI€ CIopa WM JUCKYCCHM Ha HAYYHYIO
TeMy, TIOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYToro;

npu3HaBaTh CBOE MpaBO HA OIMMOKY MpH pereHud (U3NUecKux 3a7ad WIH B
YTBEPKIACHUSIX HA HAYYHbIE TEMBI M TAKOE K€ [IPaBo JIPYroro.

INPEAMETHBIE PE3YJIBTATbBI

K koniy oOyuenus B 7 KJjacce IpeIMETHbIE Pe3yJbTaTbl Ha 0a30BOM YpPOBHE JIOJIKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTD y 0OYHYAIOLIMXCS YMEHUH:

UCIIONIb30BATh TOHATHS: (U3MYECKUE W XUMHUYECKHE SBJIICHUSA, HaOJIO/ICHNUE,
AKCIIEPUMEHT, MOJIeb, TUIOTE3a, €AUHUIbI (PU3UUECKUX BEIMYUH, aTOM, MOJIEKYIa,
arperaTtHple COCTOSIHHS BeIlecTBa (TBEPIOE, JKUIKOE, ra3000pa3HOe), MEXaHUYECKOE
IBUKEHHE  (paBHOMEpPHOE, HEpaBHOMEpPHOE,  MPSMOJIMHEHHOE),  TpaeKTopus,
paBHONEHCTBYOIIAs cwia, nedopmanus (ynpyras, TUIACTHYECKasl), HEBECOMOCTb,
COOOIIAIOIITUECS COCYIbI;

paznuuath sBieHus (qudQy3us, TEIUIOBOE IBMKCHHUE YACTHI] BELIECTBA, PABHOMEPHOE
JBWOKCHHE, HEPAaBHOMEPHOE JIBIKCHHUE, MHEPIUS, B3aWMOJICHCTBHE TEJ, PaBHOBECHE
TBEPABIX TEI C 3aKpeIIEHHOW OChIO BpallleHUs, Iepeaaya JaBJICHHs TBEPABIMU



TeJIaMU, KUAKOCTSIMH U Ta3aMu, aTMOC(epHOe AaBlieHHUE, IUIaBaHUE TeJ, IPEeBPaILCHHS
MEXaHUYECKOM 3HEPTun) MO ONMHUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE;

pacro3HaBaTh MPOSIBIICHHE U3YUYCHHBIX (PU3MUYECKUX SIBICHUHA B OKPY’>KaIOLIeM MHpE, B
TOM 4yHciae (u3nyeckue sBICHHMS B HPUPOZE: MPHUMEPHl JBWXEHUS C Pa3IMYHBIMU
CKOPOCTSMM B JKMBOW U HEKHMBOW IPUPOJE, IECUCTBUE CHUIIBI TPEHUS B IPUPOAE U
TEXHUKE, BIMSHUE aTMOC()EpPHOro AaBICHHMS HA >KMBOM OpraHusM, IUIaBaHUE PbIO,
pbplyary B TeJe YeOBEKa, NPU 3TOM NEPEBOAMTH IMPAKTHUECKYIO 3a7ady B y4eOHYIO,
BBIJICJIATh CYIIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3MUECKUX SBICHUM;

OIMCHIBATh W3yYEHHBIC CBOICTBA Tel U (PU3MYECKUE SIBICHUS, UCTIONB3YS (pU3HUecKue
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTh BEIIECTBA, BPEMs, MyTb, CKOPOCTh, CPEIHSS
CKOPOCTb, CWJIa YIPYIOCTH, CHJIA TSDKECTH, BEC Tejla, CWIA TPEHHWs, IAaBJICHUE
(TBEpmoro Tema, KUIKOCTH, Ta3a), BHITAJKHBAIONIAS CHUJIa, MEXaHW4YecKas paboTa,
MOIITHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3(PQHUIMEHT TMOJE3HOrO ACUCTBUS
MEXaHHU3MOB, KHHETUYEeCKasi W MOTEHLUalbHAs 3HEPrus), NpU OMHCAHUU IMPABUIBHO
TPaKTOBaTh (PU3MUECKUI CMBICI UCTIOJIBb3YEMBIX BETUUNH, X 0003HAYCHUS U €AMHULIBI
¢bu3nYecKuX BENIUYUH, HAXOAUTh (POPMYJbI, CBA3BIBAIONIME JAaHHYIO (PU3UYECKYIO
BEJIMYMHY C JPYTUMH BEIMYMHAMH, CTPOUTH TIpadUKU H3YyUEHHBIX 3aBUCUMOCTEH
(UBUYECKUX BEITMYHH,

XapaKTepU30BaTh CBOICTBAa Tes, (U3NYECKHUE SBICHHUS U IPOLECCHl, HCHOJIb3Ys
MpaBujIa CIOKEHUs CUJ (BIIOJIb OJHOW MpsiMOii), 3akoH ['yka, 3akoH Ilackansi, 3akoH
Apxumena, NMpaBWJIO paBHOBecHs pbluara (0OJ0Ka), «30JI0TOE MPaBUIIO» MEXaHUKH,
3aKOH COXPAaHEHMS MEXaHWYEeCKOM DSHEpruu, IpU OTOM J1aBaTb CIIOBECHYIO
(bopMyIMPOBKY 3aKOHA U 3aIMChIBATh €0 MAaTEMaTUYECKOE BBIPAKEHHE;

OOBSICHATh (PU3MUECKUE SBICHMSA, TPOLIECCHl M CBOICTBA Tel, B TOM YHUCIE U B
KOHTEKCTE CUTYallui MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBIABIATH NMPUYMHHO-
CJIC/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JOTMUECKUX 1IaroB ¢ onopou Ha 1—
2 U3y4YeHHBIX CBOWCTBAa (U3MYECKUX SBICHUN, (U3NYECKUX 3aKOHA WIIU
3aKOHOMEPHOCTH;

pemath pacuéTHble 3agayd B 1—2 JeWcTBUS, HCIONB3YyS 3aKOHBI W (OPMYJIHI,
CBSI3bIBAIOIME (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHANM3a YCIOBHS 3a/ladd
3aMUCHIBATh KPATKOE YCIIOBHE, TMOACTABIATH (PU3UUECKUE BEITHMYMHBI B (HOPMYIIBI H
IPOBOJUTH PACUYEThl, HAXOAUTh CIPABOYHBIE JaHHbIE, HEOOXOIUMBIE NJsl pEIICHHS
3aj1a4, OICHUBAThH PEATUCTHYHOCTH TMOIYYeHHON (PU3UUECKON BETHMUUHEI;
pacrno3HaBaTh NpPOOJIEMBbI, KOTOpPbIE MOXHO PEUIUTh MPH MOMOIIM (HU3HUECKUX
METOAOB, B OIIMCAaHUU MCCIIEIOBAHUS BBIACIATh IIPOBEPIEMOE IIPEAIIOIOKEHUE
(runotesy), pa3nuyaTb W HHTEPIPETHPOBATH MOJYYEHHBIH pe3yibTaT, HaXOIUTh
OIIMOKHU B XOJI€ OIIBITA, JIENaTh BBIBOJBI 110 €TI0 PE3yJIbTaTaM;

MIPOBOJIUTH OMBITHI MO HAOMIOJACHUIO (PU3MUYECKUX SBICHUN WIN (QU3NIECKUX CBOWCTB
Tes:  (OpPMYIMPOBATH IPOBEPSiEMbIE IPEANONOKEHUA, COOUPAaTh YCTAHOBKY U3
MPEIOKEHHOTO 000PY0BaHUs, 3aIMCHIBATH XOJI OIBITA M (POPMYIINPOBATH BBHIBOJIBL;
BBITIOJHATH NPSMbIE U3MEPEHHSI PACCTOSIHUS, BPEMEHHU, Macchl Tena, 00bEéMa, CHIIbI U
TEMIIepaTypbl C HUCIOJIb30BAHWEM aHAJOTOBBIX M IU(POBBIX NMPHOOPOB, 3aMUCHIBATH
MOKa3aHus IPUOOPOB C YUETOM 3aJaHHON aOCOMIOTHOM MOTPEIIHOCTH U3MEPECHHUI;
IPOBOJUTH UCCIIEIOBAaHUE 3aBUCUMOCTH OJHOW (PM3MUECKOM BEIMUYMHBI OT APYTou C
HCIIOJIb30BaHUEM MPSIMBIX U3MEpPEHUH (3aBUCUMOCTH IIyTH PAaBHOMEPHO JBHXKYLIETOCS
Tena OT BPEMEHU JIBHKCHMSI TeJla, CHJIBI TPEHUS CKOJIBKEHUS OT Beca Tela, KauecTBa
00pabOTKM TOBEPXHOCTEH TEeJNI M HE3aBHUCUMOCTH CWJIBI TPEHHS OT IUIOIMIAIH
COIIPUKOCHOBEHUS TEJI, CUJIBl YNIPYTOCTH OT YJUIMHEHUS NPY>KUHBI, BBHITAIKMBAIOIICH
CHJIBI OT 00BbEMa TOTPYXKEHHOM dYacTH Tela W OT IJIOTHOCTH JKUJAKOCTH, €&



HE3aBUCHUMOCTH OT IUIOTHOCTH Tella, OT IJIyOMHBI, HA KOTOPYIO MOTPY>KEHO Telo,
YCIIOBUHM TMJIaBaHUS TeJ, YCJIOBUH paBHOBECHS pblyara M OJIOKOB), y4acTBOBAaTh B
IUIAHUPOBAaHUM y4eOHOrO HCCIENIOBaHMsA, COOMpaTh YCTAHOBKY M  BBINOJHATh
U3MEpEeHUs, cleaysl NpeIoKEHHOMY IUIaHy, (PUKCHpPOBAaTh pPe3yNbTaThl MOJTYYEHHON
3aBUCUMOCTH (U3MYECKUX BEIMYMH B BUJE NPEAJIOKEHHBIX TaOIuI] U TIpaduKoB,
JieNlaTh BBIBOJIBI IO pe3yJIbTaTaM UCCIIEJOBAHMUS;

IPOBOJUTh KOCBEHHBbIE H3MEpEHUs (PU3MUECKMX BEIMUYMH (IUIOTHOCTh BEIIECTBA
KHUJIKOCTH M TBEPAOrO Tejla, CHJIA TPEHUS CKOJIbXKEHMs, [aBJICHHME BO31yXa,
BBITAJIKMBAIOIAs CWJIA, JEHCTBYIOLIass Ha MOrPYKEHHOE B JKUAKOCTb TeJO,
KOd(pPHIMEHT TONE3HOTO ACWCTBUS MPOCTHIX MEXAHW3MOB), CIEnysl HpPEeIOKEHHOM
MHCTPYKLUU: IPU BBIMOJIHEHUH U3MEPEHUN COOMPATh IKCIIEPUMEHTAIbHYIO YCTAHOBKY
Y BBIYHCIISTH 3HAYCHNE MICKOMOW BEITMYMHEI;

coOmoaTh TMpaBWiIa TEXHMKM Oe€30MacHOCTH TIpu pabore ¢ 1a00paTOPHBIM
000py/I0BaHUEM;

yKa3plBaTh MPHUHIUMBI JCHCTBUS TPUOOPOB W TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETp, JTUHAMOMETP, COOOIIAIOIIUECS COCY/Ibl, OapOMETp, phlyar, MOJABMKHBIA U
HETOJIBUKHBIN OJIOK, HAKJIIOHHAs! TIOCKOCTb;

XapaKTepU30BaTh NPUHIMIBI JEHCTBUS W3YyYEHHBIX NPUOOPOB M TEXHUYECKHX
YCTPOMCTB C OMOpPOM HAa MX ONHUCaHUSA (B TOM YHUCIE: MOAUIMIIHMKH, YCTPOWCTBO
BOJIONIPOBO/A, THAPABIMYECKHI Mpecc, MaHOMETP, BBICOTOMEp, MOPIIHEBOM Hacoc,
apeoMeTp), UCIOJIb3ysl 3HAHUS O CBOMCTBAaX (PU3MUYECKHX SBICHUA M HEOOXOAMMBIE
¢buznyecKue 3aKOHbI 1 3aKOHOMEPHOCTH;

IOPUBOAUTH TpHUMEpHl (HAXOAWUTh HHGOPMAIMIO O MpUMEpax) MPAKTUIECKOTO
UCTIONIb30BaHUS (PU3MUYECKMX 3HAHMKA B TIOBCEIHEBHOW JKM3HU ISl OOecreueHHs
0e30macHOCTH MpH OOpalleHuH C NpUOOpaMU U TEXHUYECKUMH YCTpoicTBaMuy,
COXpAaHEHHsI 3JI0POBbSI W COONIIOJICHHS HOPM DKOJOTHYECKOTO TMOBEJICHHUS B
OKpYy>Karolel cpene;

OCYLIECTBIATh OTOOp HMCTOYHUKOB HH(popMmanuu B HHTepHETE B COOTBETCTBUHU C
3aJJaHHBIM TTOMCKOBBIM 3alIPOCOM, HA OCHOBE MMEIOLINXCS 3HAHUM U MyTEM CpaBHEHUS
Pa3IMYHBIX UCTOYHUKOB BBIJCIATH HHPOPMALINIO, KOTOPAast SBJISAETCS MPOTUBOPEUMBON
WJIM MOKET OBITh HEJIOCTOBEPHOM;

UCIOJIb30BaTh NMPH BBINOJHEHUU YUeOHBIX 3a/laHUi HAayYHO-TIOMYJISIPHYIO JIUTEpaTypy
(GU3MUeCKOro Co/AepKaHMs, CHpPaBOYHBIE MaTepHajbl, pecypchl cetu VHTepHer,
BJaJeTh MpUEMaMH KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHUs HHPOpPMALUU U3
OJIHOM 3HAKOBOM CHUCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHbIE KpaTKUE MHUCHbMEHHBIE M YCTHBIE COOOIIEHHSI Ha OCHOBE 23
MCTOYHUKOB MH(opMay (HU3NIECKOTO COAEPIKaHUs, B TOM YHUCIIE MMyOJUYHO JenaTh
KpaTKue COOOIIeHHS O pe3yibTaTax MPOEKTOB WM YyYeOHBIX HCCIIEIOBAaHUM, IPU 3TOM
rpaMOTHO HCIOJIb30BaTh M3YYECHHBIH TOHSATHHMHBIM amnmapar Kypca (U3UKH,
COIPOBOXAATh BBICTYIUICHHUE MTPE3CHTALINEH;

IIPY BBINOJIHEHUH Y4EOHBIX MPOEKTOB U UCCIENOBAaHUN paclpelesiTh 00sS3aHHOCTH B
rpymnIne B COOTBETCTBUHU C NOCTABICHHBIMU 33J]a4aMH, CJIEIUTh 32 BBIIOJIHEHUEM IIJIaHa
JEeUCTBUI, aJeKBaTHO OLICHMBAaThb COOCTBEHHBIM BKJaJ B JEATEIBHOCTh TIPYIIIHI,
BBICTpAauBaTh KOMMYHHUKATHUBHOE B3aUMO/ICHCTBHE, YUNTHIBAsI MHEHUE OKPY KAIOIINX.

K koniy oOyuenus B 8 kJjacce mpeiMeTHbIE pe3yJbTaThl Ha 0a30BOM ypPOBHE JIOJIKHBI
oTpaxkaTb C(HOPMUPOBAHHOCTD y 0OYUAIOIIMXCS YMEHHA:

HCIIOJIB30BaTh MOHATHUSA: Macca W pa3Mepbl MOJEKYJ, TEIUIOBOE JIBH)KEHHE aTOMOB U
MOJIEKYJI, arperaTHbleé COCTOSIHMS BEIIeCTBA, KPUCTALIMYECKHE M aMop(HBIE Tela,
HACBIIICHHBI U HEHACBIIECHHBIN Iap, BIAKHOCTh BO3yXa, TEMIIEPATypa, BHYTPEHHSISA
JHEPIHUs, TEIJIOBOM IBUIaTelb, HIEMEHTAPHBIN IEKTPUUECKUN 3apsill, SJIEKTPUYECKOe



1oJie, TPOBOJHUKH W JIUAJIEKTPUKU, TOCTOSHHBIA SJIEKTPUYECKUA TOK, MATHUTHOE
noie;

pa3inuaTth SIBICHUs (TEIJIOBOE pacHIMpeHHe W CKaTue, TeIulonepenada, TeroBOe
paBHOBecHE, CMayWBaHME, KaMWUISPHBIC SIBJICHUS, HCHApeHUe, KOHJICHCAIIUs,
IJIaBJICHUE, KpUCTaIA3a s (oTBepaeBaHue), KHUIICHHE, Terionepeaaya
(TEenIonpoOBOJHOCTh, KOHBEKIMS, W3IyYEHHUE), DJIEKTPU3alusl TeJl, B3aUMOJCHCTBHE
3apA/I0B, JEUCTBUS JJIEKTPUYECKOIO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJCHCTBUE
MarHuTOB, JCHCTBHE MAarHUTHOTO TOJISI Ha MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAas
WHAYKIMS) TIO0 ONHMCAHUI0O WX XapaKTepHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPHPYIOIINX JaHHOE (PU3NYIECKOE SIBICHUE,

pacro3HaBaTh MPOSIBJICHUE U3YUYEHHBIX (PU3UYECKUX SBJICHUA B OKPYXKAIOIIEM MHUPE, B
TOM u4ucie (u3nueckne sBICHUS B TPHUPOJE: TOBEPXHOCTHOE HATSIKCHHE W
KaMWUISIpHBIC SIBIICHUS B TIPUPOJE, KPUCTAUIBI B mpupojae, uzinydeHue ColHIa,
3aMep3aHue BOJOEMOB, MOPCKHE OpH3bl, 00Opa3oBaHHE POCHI, TyMaHa, WHEs, CHEra,
JNIEKTPUUECKUE SBJICHUS B arMocdepe, DIIIEKTPUUECTBO JKHBBIX OPraHU3MOB,
MarHMTHOE Mojie 3eMId, JApeid MOIICOB, POJIb MATHUTHOTO TOJSA JUIS KU3HU Ha
3emiie, OJIIPHOE CHUSIHUE, MPH ATOM IEPEBOJUTH MPAKTUYECKYIO 3aJauy B Y4eOHYIO,
BBIJICTISITH CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKH) (PU3NUECKUX SBIICHHIA,

OIHCHIBATh M3YYCHHBIC CBOMCTBA TeN U (PU3UYECKHE SBICHUS, UCTIONb3Ys (PU3UICCKHEC
BEJIMYMHBI (TeMIepaTypa, BHYTPEHHSSI SHEPrusi, KOJIUYECTBO TEIJIOTHI, YyAeTbHas
TEIUIOEMKOCTh ~ BEILECTBA, yJ€ibHAas TEIUIOTa IUIABJICHUS, YJAENbHAas TeIUloTa
napooOpa3oBaHus, ynaeiabHas TEIUIOTa CrOpPaHHs TOIUIMBA, KOA(M(GUIMEHT MOJIE3HOTO
NEUCTBUS TEIUIOBOM MAaIlIMHBI, OTHOCUTEIbHASI BIAXHOCTh BO3/yXa, JJICKTPUUECCKUMN
3apsAll, Cujga TOKa, OHIIEKTPUUECKOE HAamNpsKeHHE, COMNPOTHBIICHHE IPOBOJHUKA,
yZIeTbHOE COMPOTHBIICHHE BEIIECTBA, pab0Ta U MOIIHOCTh JIEKTPHUECKOTO TOKA), TPU
OMUCAaHUU TPABWILHO TPAKTOBaTh (U3MYECKUN CMBICT HCHOJIb3yEMbIX BEIMYUH,
0003HAYCHUS W CIUHUIBI (U3HUYECKUX BEIMYWH, HAXOIUTHh (DOPMYIIBI, CBSA3BIBAIOIINE
JaHHYI0 (U3MYecCKyl0 BEIWYHHY C JAPYTUMHU BeJIMUYMHAMH, CTPOUTH Tpaduxu
M3YYCHHBIX 3aBUCHMOCTEH (U3NICCKUX BEITUYHH;

XapaKTEepU30BaTh CBOWCTBA TeJ, (U3WYECKHE SBJICHUS W TPOIECCHI, HCIOIB3YS
OCHOBHBIE TIOJOKEHUS MOJEKYIIPHO-KUHETUUYECKOM TEOpUU CTPOCHMSI BELIECTBA,
MPUHITUIT CYTIEPIIO3UIIMK TIoJied (HAa KauyeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUS
3apsana, 3akoH Oma I yyacTka uenu, 3akoH Jxoyns—JIeHia, 3aKoH coXpaHEHUs
SHEpPruM, MPH 3TOM J1aBaTh CJIOBECHYIO (OPMYJIHPOBKY 3aKOHA M 3alMChIBATh €ro
MaTeMaTUYeCKOE BBIPAXKECHHUE;

OOBSCHATH (DPM3MUYECKUE TMPOIECCH M CBOWCTBA TEN, B TOM YHCIE U B KOHTEKCTE
CUTYaLINH MPaKTUKOOPUEHTUPOBAHHOTO Xapakrepa: BBISIBJIATD
MIPUYUHHOCIEACTBEHHBIE CBSI3H, CTPOUTHh OOBACHEHHE M3 1—2 JIOTMYECKUX IIAroB ¢
omopoi Ha 1—2 W3yYEeHHBIX CBOMCTBA (DU3UYCCKUX SBJICHUH, PU3NUECKUX 3aKOHOB HJTH
3aKOHOMEPHOCTEM;

pemate pacuéTHble 3afauyd B 2-3 JEeHCTBUS, HCIHOJB3Yys 3aKOHBI U (QOPMYJIBI,
CBs3bIBAlONME (DM3MUYECKHME BEIWYHMHBI: HAa OCHOBE aHajluW3a YCIOBUS 3aJadd
3aMKUChIBaTh KPATKOE YCIIOBHE, BBISBIISATH HEAOCTATOK JAHHBIX JJISA PEIICHUS 3a/adu,
BBIOMpATh 3aKOHBI ¥ (OPMYIIBI, HEOOXOAUMBIE ISl €€ pPelIeHus, TPOBOJAUTH PACUETHI U
CpPaBHUBATH MOJTYUYEHHOE 3HAYCHUE (DU3UIECKON BEITMYUHBI C U3BECTHBIMH JIAHHBIMU;
pacrmo3HaBaTh MTPOOJIEMBbI, KOTOpPbIE MOXHO PEUIUTh MPH TMOMOIIH (HU3HUECKUX
METOJIOB,  MCIIOJIb3ys  ONHUCAaHWE  MCCIENOBAaHUS,  BBIICHATH  MPOBEPSIEMOE
MIPEANOJIOKEHNE, OLEHHUBATh MPaBUIBHOCTh NOPSAJKA NPOBEIECHUS HCCIEIO0BaHHUS,
JIeJaTh BBIBO/IBI;



IPOBOJUTH ONBITHI MO HAOMIOJAEHNIO (PU3MUYECKUX SBICHUN WIN (U3NYECKUX CBONCTB
Ten (KamWwUISpHBIC SIBICHHS, 3aBHCHMOCTH JIaBJICHUS BO3AyXa OT €ro o0béMa,
TeMIIepaTypbl, CKOPOCTH MPOLIECCAa OCTHIBAHUS U HArpeBaHUs NP U3IyYSHHUH OT LIBETa
M3IyJaome (Moryiomaroniel) MOBEPXHOCTH, CKOPOCTb HCHApeHHss BOIBI OT
TEeMIepaTypbl KHJIKOCTH M IUIOIAAM €€ TIOBEPXHOCTH, OHIIEKTpU3aLus Tel U
B3aMMOJICHCTBHE 3JIEKTPHUUECKUX 3apsAI0B, B3aMMOJACHUCTBHE TMOCTOSHHBIX MarHUTOB,
BU3YyaJIM3alisl MAarHUTHBIX M0JIEH NOCTOSHHBIX MarHUTOB, ACWCTBUS MarHUTHOTO MOJIS
Ha TPOBOJHUK C TOKOM, CBOWCTBAa JJIEKTPOMArHuMTa, CBOMCTBA ODJIEKTPOJBUTATEIS
MOCTOSIHHOTO TOKa): (hOpMyJIUpOBaTh IMpPOBEpsieMble MPENONI0KEHUs, COOUpaTh
YCTaHOBKY W3 TMPEUIOKEHHOTO 00OpyJOBaHMSA, ONKMCHIBATH XOJ ONbITA U
(GbopMyIMpOBaTH BBIBOABI;

BBINOJIHATH MPSIMBIE M3MEPEHHUsI TeMIIEpaTyphl, OTHOCUTEIbHON BIQXKHOCTH BO3yXa,
CWJIBI TOKa, HAIPSDKEHHSI C KCIOJIb30BAaHHEM AaHAJOTOBBIX NPHOOPOB M JATYMKOB
¢u3nUecKux BEIMYUH, CPAaBHUBATh pPE3YyJbTAaThl U3MEPEHUH ¢ YYETOM 3aJaHHOM
a0COIIOTHOM TIOTPELIHOCTH;

IPOBOJUTH MCCIIEIOBAaHUE 3aBUCUMOCTH OJHOW (PM3UUECKOM BEIMUYMHBI OT APYrou C
WCTIOJIb30BaHUEM TPSMBIX W3MEPEHUH (3aBUCHMOCTb CONPOTHUBICHHS MPOBOIHHUKA OT
€ro JUIMHBI, IUIOMIAN MONEePEeYHOro CEYeHUs U yAEIbHOTO CONPOTHUBIICHHS BEIECTBA
MIPOBOJTHHUKA, CHUJIBI TOKA, WAYIIEro 4epe3 MPOBOJHHK, OT HANPSKEHUS Ha MPOBOIHUKE,
UCCIIeIOBAaHUE IIOCIIEIOBATEIbHOIO U MApaJUIeIbHOIO COEAMHEHUI NPOBOIHHUKOB):
TUTAHUPOBATh MCCIIEI0OBaHUE, COOMPATh YCTAHOBKY W BBHITMIOJHATH M3MEPEHHUs, CIEIysI
IPEUIOKEHHOMY IUIaHy, (PMKCUPOBAaTh Pe3yJbTaThl MOJYYEHHOM 3aBUCHMOCTH B BHJIE
TaOIMI ¥ TpaduKOB, AeTaTh BHIBOAKI 110 pe3yJIbTaTaM UCCIIEIOBAHHUS;

MPOBOJIUTh KOCBEHHBIC W3MEPEHUS (PU3NUECKUX BeIMUYWH (yIelbHas TEIUIOEMKOCTh
BEIIIECTBA, COMPOTUBJICHNE MPOBOJHMKA, pab0Ta U MOLIHOCTH 3JEKTPUUECKOTO TOKA):
IUTAHUPOBATh HM3MEpPEHHs, COOMpaTh OSKCIIEPUMEHTAIBHYIO YCTaHOBKY, CIEIys
NPEIOKEHHON MHCTPYKIUH, U BBIYUCIIATh 3HAUCHUE BEJIMUMHBL;

coOmoaTh TpaBWja TEXHUKM O€30macHOCTH Tpu pabore ¢ JTabopaTOpPHBIM
000opyI0BaHUEM;

XapaKTepu30BaTh MNPUHIUINbBI JEHCTBUS U3YyYEHHBIX NPUOOPOB M TEXHUYECKHUX
YCTPOWCTB C OMOPOM Ha WX OMHCaHUS (B TOM 4YHCIE: CUCTEMa OTOIUICHHUS JIOMOB,
TUIPOMETp, TapoBas TypOWHa, amMIepMeTp, BOJBTMETpP, CUETYMK DSJICKTPUUECKOM
OHEPTUH, DIEKTPOOCBETHTENBHBIE TPUOOPHI, HArpeBaTeIbHBIE JIEKTPOIPHOOPHI
(mpuMepsl), SIEKTPUYECKUE MPEJOXPAHUTEIH, 3JICKTPOMArHUT, 3JIEKTPOJIBUIraTelb
MOCTOSTHHOTO TOKAa), HWCIOJb3ys 3HAHUS O CBOWCTBAaX (U3MYCCKUX SIBICHHUA W
Heo0XoiuMble (PU3NUECKUE 3aKOHOMEPHOCTH;

pacro3HaBaTh NPOCThIE TEXHUYECKHE YCTPOICTBA M HM3MEpPUTEIbHBIE MPHOOPHI IO
CXeéMaM M CXEMaTU4YHbIM PUCYHKaM (KHJKOCTHBIH TEPMOMETp, TEPMOC, NICUXPOMETP,
TUTPOMETp, JBHUTraTelb BHYTPEHHEIO CrOPaHWUs, SJIEKTPOCKOIN, PEOCTaT), COCTABISATH
CXEMBI DJICKTPUYECKUX LEeNeH ¢ MocieaoBaTeIbHbIM M MapajlieIbHbIM COEANHEHHEM
AIIEMEHTOB, pa3nyas yCIOBHbIE 0003HAUEHUS SJIEMEHTOB AJIEKTPUYECKHX IICTICH;
MPUBOJIUTH TMPUMEPH (HAXOAUTh HMHPOpPMAIMIO O MpHUMepax) MPaKTUYECKOTO
UCTOJIb30BaHUS (PU3MUYECKMX 3HAHUHA B TIOBCEIHEBHOW JKHM3HU ISl OOecreueHHs
Oe3omacHOCTH TpU OOpalieHud C OpubopaMu U TEXHHUYECKUMHU YCTPOMCTBaMH,
COXpAHEHHsI 3JI0POBbSI U COOJIIOJICHHS HOPM DKOJOIMYECKOTO TMOBEJICHHS B
OKpY>Karolleu cpee;

OCYLIECTBIIATh MOUCK HH(popManuu (U3NUEecKoro cojepxaHus B VHTepHeTe, Ha
OCHOBE HMEIOUIMXCS 3HAHUA M TyTEM CpaBHEHHS JIOTIOJIHUTEIBHBIX HCTOYHUKOB
BBIJICNIATE MH(DOPMALMIO, KOTOpas SIBJISETCS MPOTHBOPEUUBOW WM MOXKET OBITh
HEJIOCTOBEPHOM;



UCIOJIb30BaTh NMPH BBHINOJHEHUU YUeOHBIX 3aJlaHHI HAayYHO-TIOMYJISIPHYIO JIUTEpaTypy
(GU3NUeCKOro Cco/AepKaHMs, CHpaBOYHBIE MaTepHajbl, pecypchl cetu VHTepHer,
BJaJIeTh MpUEMaMH KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHMs HHPOpPMALUU U3
OJIHOM 3HAKOBOM CHUCTEMBI B APYTYIO;

co3/1aBaTh COOCTBEHHBbIE MUCHMEHHBIE M KpaTKHE YCTHbIE COOOIIeHHs, 0000mas
MHPOPMALIMIO U3 HECKOJBKUX MCTOYHHUKOB (PU3UYECKOTO COJACP)KAHUs, B TOM YHCIE
nyOJMYHO  MPEJCTaBISITH  PE3yJbTaThl  MPOEKTHOM WM  HCCIIEOBATEIbCKOM
JESTeNbHOCTH, TIPU 3TOM I'PaMOTHO HCIIONB30BaTh M3YUYEHHBIH MOHATHUHHBINA ammapaT
Kypca (pU3MKH, CONTPOBOXK/IATh BBICTYIUICHHE MTPE3EHTALINEH;

IpU BBINOJHEHUH YYEOHBIX IPOEKTOB U MCCIEJOBAHUN (PU3MUECKUX MPOLECCOB
pacrpenenats 00sI3aHHOCTH B TPYIIE B COOTBETCTBHU C MOCTaBJICHHBIMHU 3a/la4aMH,
CIIEINTh 32 BBIIIOJHEHWEM IUIaHa JEeMCTBUH M KOPPEKTHPOBATH €ro, aJeKBaTHO
OLIEHMBATh  COOCTBEHHBIH  BKJAJ B  JESATEIBHOCTb  TPYMNIBI,  BBICTPAUBAThH
KOMMYHHUKAaTHBHOE B3aHMOAECHCTBHE, IPOSIBIISASL TOTOBHOCTh Pa3peiiaTh KOH(IUKTHIL.

K koniy oOydeHus B 9 kJjacce npeiMeTHbIE pe3yJbTaTbl Ha 0a30BOM YpPOBHE JIOJIKHBI
OTpaXkaTb C(POPMUPOBAHHOCTD y OOYHYAIOLIMXCS YMEHUH:

UCIIONB30BaTh TOHSTHSA: CHCTeMa OTcuéTa, MaTepualbHas TO4YKa, TPACKTOPHS,
OTHOCHUTEJIbHOCTh MEXaHUUYECKOTO JABIKEHUs, Aeopmalus (ynpyras, riacTudyeckas),
TpeHHEe, IEHTPOCTPEMUTEIILHOE YCKOPEHHE, HEBECOMOCTh M TMEperpys3kd, IEHTP
TSODKECTH, aOCOJIFOTHO TBEPAOE TENO, IEHTP TSHKECTH TBEPAOrO Tella, PaBHOBECHE,
MEXaHWYECKHWe KOoNIeOaHWsi W  BONHBL, 3BYK, HH(PpPa3ByK H  YyIbTPa3BYK,
3J'IeKTpOMaFHI/ITHBIe BOJIHBI, IIKaJia 3HeKTpOMaFHI/ITHBIX BOJIH, CBET, 6J'II/I3OPYKOCTI) 158
JAbHO30PKOCTh, CIEKTPhl HUCIYCKaHHMS W TOTIOoIIeHus, anbpa, Oera- W ramma-
HSHy‘-IeHI/ISI, MU30TOIIHI, smepHaﬂ BHepFeTI/IKa;

pa3iauuath SBJICHHS (PaBHOMEPHOE M HEPaBHOMEPHOE MPSMOJIMHEHHOE IBHIKCHHE,
PaBHOYCKOPEHHOE TIPSIMOJIMHEHHOE ABMKCHHE, CBOOOHOE MAJICHHUE TeJl, PABHOMEPHOE
JIBHOKCHHE 110 OKPY)KHOCTH, B3aMMOJCHCTBHE TEJI, PEAKTHBHOE JBH)KCHUE,
KoseOaTeIbHOE JIBIDKEHHUE (3aTyXalollue W BBIHYXKJCHHBIC KOJICOAHMS), PE30HAHC,
BOJIHOBOE JIBIDKCHHE, OTpPaXCHHME 3BYyKa, MNPSAMOJIMHEHHOE pacImpoCTpaHEHHE,
OTpakeHHE U TIPETIOMIICHUE CBETA, MOJIHOC BHYTPCHHEE OTPAKCHHE CBETA, PA3JIOKCHUE
Oeoro cBera B CIEKTP M CIOXKECHHE CICKTPAJIbHBIX IIBETOB, JHCIEPCHS CBETa,
CCTCCTBCHHAs paIII/IoaKTI/IBHOCTI), BO3HHUKHOBCHUEC J'II/IHCI\/JI'-IaTOI“O CHGKTpa I/ISJIy'-IeHI/ISI)
M0 OIMCAHUIO HUX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB, JCMOHCTPHPYOIIHUX
JaHHOE (PU3UYECKOE SIBIICHUE;

pacrno3HaBaTh NPOSBICHUE U3YUYEHHBIX (PU3NUECKHX SBJICHUHN B OKpY’KaroleM Mupe (B
TOM 4Hcie (U3UUYECKUE SBICHUS B MPUPOJE: MPUIUBLI M OTIUBBI, TBUKCHHE TIIAHET
COJ'IHC‘—IHOfI CHUCTEMBI, peaKTI/IBHoe ABHNXKCHUEC )KUBBIX OpFaHI/ISMOB, BOCHpI/IFITI/Ie SBYKOB
JKUBOTHBIMH, 3€MIIETPSICCHHE, CEHCMHUYECKHe BOJIHBI, I[yHaMH, 3XO, IIBEeTa Tell,
OIITUYCCKHUC SABJICHUA B HpHpone, 6I/IOJ'IOFI/I'-IGCKOG }IeﬁCTBHe BUIUMOTO,
yIbTPaQHUOIETOBOTO M PEHTTCHOBCKOTO HW3TYUYEHHH, €CTECTBEHHBINH paJHOaKTUBHBIN
(1)OH, KOCMHUYECCKUC Jy4du, pa}lHoaKTI/IBHOC I/I3J'Iy‘-IeHI/Ie HpHpO)IHBIX MI/IHepaHOB,
JCHCTBHE PaIMOAKTUBHBIX M3IIYYCHUN Ha OpTraHW3M UelIoBeKa), IPU 3TOM MEPEBOIUTH
MPaKTUYECKYIO0 3a/ladyy B Y4eOHYIO, BBIJCIATH CYIICCTBEHHBIC CBOWCTBA (TIPU3HAKH)
(bU3HYECKUX SIBICHUN;

OIIMChIBATH I/I3y‘I€HHI)I€ CBOI\/JICTBa TCII U (1)I/I3I/I‘-ICCKI/IC SIBJICHHUA, I/ICHOJII)SySI (1)I/I3I/I‘-ICCKI/IC
BEJIMYMHBI (CPEIHAS U MTHOBCHHAs CKOPOCTh Telia MPU HEPAaBHOMEPHOM JIBHIKCHUH,
YCKOpPEHHUE, MepeMeIIeHre, MyTh, YIJIOBask CKOPOCTh, CHJIAa TPEHHUS, CHJIA yIPYTOCTH,
CHJIa TSDKECTH, YCKOPEHHE CBOOOJHOIO MaJieHWs, BEC Tejla, UMIYJbC Tella, UMITYJIbC
CHJIBI, MEXaHNYCCKas pa60Ta 1 MOIIHOCTB, MOTCHIIUAJIbHAsA 3Heer;1 TCJa, IIOAHATOIO
HaJl TOBEPXHOCTBIO 3€MJIH, TIOTCHIIMAIbHAS SHEPTUs CHKATOM MPYKHHBI, KHHETHIECKas



SHEprus, MOJHAas MeXaHWYecKas HHeprus, Mepuo] M YacToTa KoJjeOaHWi, IMHA
BOJIHBI, TPOMKOCTb 3ByKa U BBICOTa TOHA, CKOPOCTh CBETA, MOKAa3aTeNlb MPEIOMIICHUS
Cpeabl), MPH OMUCAHWU IMPABUIBHO TPAKTOBATh (PU3UUECKUH CMBICI HCIIOJIB3YyEeMbIX
BEJIMYMH, OOO3HAUEHUS M EAUHMIBI (PU3UYECKUX BEIMYUH, HAXOIUTh (DOPMYJIbI,
CBSI3bIBAIOIIME JIaHHYIO (U3UUECKYIO BEIWYMHY C APYTUMH BEJIMYMHAMH, CTPOUTH
rpadyKy U3yYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEINYHH;

XapaKTepU30BaTh CBOMCTBA Tel, (pU3NUYecKue SBICHHUS U MPOLECCHI, UCIOJIb3Ys 3aKOH
COXPAHEHUSl DHEPIUH, 3aKOH BCEMHPHOTO TATOTEHUS, NPUHLUI CYNEpPIIO3ULUU CHUII,
IIPUHLINAII OTHOCUTENBHOCTH ["anuiest, 3akoHbl Hpl0TOHA, 3aKOH COXpAaHEHUs UMITYJIbCA,
3aKOHbl OTPaXEHUS W IIPEJIOMJIEHUS CBETA, 3aKOHbl COXpPAHEHMs 3apsiioBOTO U
MacCcOBOI'O YHCEJI TpU ANEPHBIX pEaKkUWsAX, HIOpH D3TOM JaBaTb CJIOBECHYIO
(bopMyITHPOBKY 3aKOHA U 3aIMCHIBATh €0 MATEMaTHUYECKOE BBIPAKEHHE;

OOBSACHATH (PU3MYECKHE MPOLIECChl M CBOMCTBA TeN, B TOM 4YHCIE U B KOHTEKCTE
CUTyalUuMil  NPaKTUKOOPUEHTUPOBAHHOIO  XapakTepa:  BBIABIATb  NPUYMHHO-
CIIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTMYECKUX IIaroB ¢ OMOpoi Ha 2—
3 u3yuyeHHBIX CBOMCTBA (U3MUECKUX SABICHUH, (PU3MUECKUX 3aKOHOB HWIH
3aKOHOMEPHOCTEM;

pemaTh pacuéTHble 3a/1aun (ONMUPAIOIIMECcs Ha CUCTEMY U3 2—3 ypaBHEHHIT), HCIIONIb3Ys
3aKOHBI M (HOPMYJIBI, CBSI3BIBAONINE (DM3NYECKHE BEIWYMHBI: HAa OCHOBE AaHaIHM3a
YCIIOBUSL 3a/ayd 3alluChlBaTh KpAaTKO€ YCJIOBHE, BBIABIATh HENOCTAIOIINAE WIIU
M30BITOYHBIE JTaHHBIE, BHIOMPATh 3aKOHBI U (OPMYIIbI, HEOOXOAUMBIC ISl PEIICHUS,
IIPOBOAMTH PACUETBI W  OLEHUBATh PEATMCTUYHOCTH IIOJYYEHHOTO 3HAYEHUS
(U3HYECKON BEIIMINHBL;

pacrno3HaBaTh NpPOOJIEMBbI, KOTOpPbIE MOXHO PEUIUTh MPH MOMOIIM (HU3HUECKUX
METOJIOB,  MCIIOJIb3Ys ~ ONHUCAaHWE  MCCIENOBAaHUSA,  BBIACHATH  MPOBEPSIEMOE
MIPEIOJIOKEHNE, OLIEHWBATh MPaBWIBHOCTh TMOpPSAKAa MPOBEIACHHS HCCIEAOBAHUSA,
JieNaTh BBIBOJIbI, HHTEPIIPETUPOBATH PE3YIbTaThl HAOMIOICHUN U OTIBITOB;

MIPOBOJIUTH OMBITHI MO HAOMIOJACHUIO (PU3MUYECKUX SBICHUN WIN (QU3NIECKUX CBOWCTB
TeJs (U3ydeHue BTOporo 3akoHa HploTOHa, 3aKOHA COXpaHEHUsl SHEPruH, 3aBUCUMOCTb
nepuoaa KojaebaHui MpyKUHHOTO MATHHUKA OT Macchl Ipy3a U )KECTKOCTH NPY>KUHBI U
HE3aBUCHMOCTb OT aMIUTUTYAbl MAJIbIX KOJI€OaHUH, IPIMOJIMHEHHOE pacIpOCTPAHEHHUE
CBETa, pPa3NOKEHHE Oeloro cBeTa B CIEKTp, HM3Y4YCHHE CBOWCTB HW300paKEHHS B
IUIOCKOM 3€pKajle M CBOMCTB H300pa’keHHMsl IpeaMera B coOMparoliel JIMH3e,
HAOJIIOJICHUE CIUIOIIHBIX W JIMHEHYaThIX CIIEKTPOB H3JIY4YEHHsI): CaMOCTOSTEIBHO
coOHpaTh yCTaHOBKY M3 H30BITOYHOTO HabOpa 000py10BaHMs, ONUCHIBAThH XOJI OIBITA U
€ro pe3yJbTaThl, (POPMYIHPOBATH BHIBOIKI;

MIPOBOANTh TPU HEOOXOAMMOCTH CEpPHIO TMPSMBIX HM3MEpPEHUM, ONpenenss cpeaHee
3HAYEHUE M3MepseMOl BenuuuHbl ((POKYyCHOE paccTOsIHHE COOMparoliel JUH3bI),
00OCHOBBIBaTh BBIOOp crioco0a n3MepeHus (M3MEepUTENIbHOTO prubopa);

IPOBOJUTh HCCIIEOBAHHE 3aBUCUMOCTEH (DU3MYECKMX BEJIMYMH C HCIOJIb30BAHUEM
IpSIMBIX H3MEpPEHUHl (3aBUCHUMOCTb IIyTH OT BpPEMEHH IIpH PaBHOYCKOPEHHOM
JBIJKEHUM ©O€3 HayaJbHOM CKOpPOCTH, IHepuoja KOJIeOaHUH MaTeMaTU4ecKOro
MasiTHUKA OT JUIMHBI HWUTH, 3aBUCUMOCTH yTIJla OTPa)XEHMsI CBETa OT yrja NaJeHUs U
yria NpeoMIeHHUs OT yIJia MaJeHus): INIaHUPOBATh HCCIIEAOBAaHUE, CAMOCTOATEIBHO
coOMpaTh YCTaHOBKY, (HKCHPOBAaTh pE3yJbTaThl IOJyYEHHOH 3aBUCHUMOCTH
¢u3nyeckux BEIMYMH B BHJE TAOMUI M rpauKOB, JeaaTh BBIBOABI 110 Pe3yjbTaTaM
UCCIJIEIOBAHMS;

MIPOBOJAMTH KOCBEHHbIE HU3MEpPEHHsI (U3NYECKUX BEIUYUH (CPEAHssl CKOPOCTh U
YCKOpEHHUE Tea NpU paBHOYCKOPEHHOM JBM)KEHUH, YCKOPEHHE CBOOOIHOTO TMajCHUs,
KECTKOCTh MPYKUHBI, KOOPPUIIMEHT TPEeHUs! CKOJbKEHUs, MeXaHudeckass paboTa u



MOIITHOCTb, YacTOTa M TMEpHoja KoleOaHWH MaTeMaTHMYecKOro U IMPY>KUHHOTO
MasiTHUKOB, OITHYECKass CHjia coOuparomeld JHMH3bL, pPaJUOaKTUBHBIA  (OH):
IUIAHUPOBATh W3MEPEHUs, cOOMpaTh HKCHEPUMEHTAIBHYIO YCTAHOBKY M BBINOJIHATH
U3MEpEeHHUs, cielysl MPEeAJIOKEHHON MHCTPYKLMU, BBIUUCISTH 3HAUYECHUE BEIUYUHBI U
aHAJIM3UPOBAaTh TIOJYUYEHHBIE pE3YJbTAaThl C YYETOM 3aJaHHOW TOIPEHNIHOCTH
N3MEPEHNN;

coOyoaTh IpaBUiIa TEXHUKH O€30macHOCTH mpu pabore ¢ 1gabopaTOPHBIM
00opy/TI0BaHUEM;

pa3ianyuaTh OCHOBHBIE NMPU3HAKM H3YYEHHBIX (U3WYECKUX MOJEJeil: MaTepuaibHas
TOYKa, aOCONIOTHO TBEPAOE TEJO, TOUCUHBIM MCTOUYHUK CBETa, JIy4y, TOHKas JIMH3A,
IUTaHEeTapHasi MOZeNIb aTOMa, HYKJIOHHAsI MOZIeNIb aTOMHOTO $1/1pa;

XapaKTepU30BaTh MNPUHIMIbBI JEHCTBUA HW3YyYEHHBIX HNPUOOPOB U TEXHUYECKHUX
YCTPOICTB C ONOPOM HA UX ONMUCAHUS (B TOM UHUCIIE: CIIMJIOMETP, AATUYUKHU MTOJIOKEHHUS,
paccTosiHUA M YCKOPEHHMS, PAKeTa, 3X0JI0T, OUKH, IEPUCKOI, (poToanmapar, ONTHIECKHE
CBETOBOJIbl, CIIEKTPOCKOII, JI03UMETp, Kamepa BuiabcoHa), HCHONB3ys 3HAHUS O
CBOMCTBaX (PM3NYECKUX SBJICHUNA U HEOOXOAUMBbIe (PU3NUECKHE 3aKOHOMEPHOCTH;
HCIIOJIb30BaTh CXEMbl U CXEMATUYHbIE PUCYHKH M3YUYEHHBIX TEXHUYECKUX YCTpPOICTB,
M3MEPUTENBHBIX NPUOOPOB M TEXHOJIOTMUYECKHX MPOIECCOB IMpPH PEIIEHUH Y4eOHO-
NPAaKTUYECKUX 3aj[ay, ONTUYECKUE CXEMBI JJIsI OCTPOCHUSI M300pakeHUil B MIOCKOM
3epKajie ¥ coOuparolel J1H3e;

NPUBOAUTH TpHUMEpHl (HAXOAUTh HHGOPMAIMIO O NpPUMEpPax) MPAKTUIECKOTO
WCTIONIb30BaHUS (PU3MUYECKMX 3HAHMKA B TIOBCEIHEBHOW JKM3HU ISl OOeCHeueHHS
0e30macHOCTH MpH OOpalleHuH C NpUOOpaMu M TEXHUYECKUMH YCTpoicTBaMmuy,
COXpaHEHHsI 3JI0POBbSI W COONIIOJICHHS HOPM DKOJOTHMYECKOTO TMOBEJICHHUS B
OKpYy>Karolel cpene;

OCYWIECTBIATh MOUCK HH(popManuu ¢undeckoro cojepxkanus B HHTepHere,
CaMOCTOSITENTbHO (HOPMYJIHPYsI TMOMCKOBBIM 3alpoC, HAXOAWTh MYTHU OIpeaeTeHHs
JOCTOBEPHOCTH TIOJIyUeHHOH HWH(POpPMALMM Ha OCHOBE MMEIOLIUXCS 3HAHUM MU
JIOTIOJTHUTENIbHBIX HCTOUHUKOB;

UCIIOJIb30BaTh MPH BBIOJHEHUU YUEOHBIX 3aJlaHUH HAayYHO-TIOMYJISIPHYIO JUTEpATypy
(GU3MUECKOro Co/AepKaHMs, CHpPaBOYHBIE MaTepHajbl, pecypchl cetu VHTepHer,
BJaJeTh MpUEMaMH KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHMs HHPOpPMALUU U3
OJIHOM 3HAaKOBOW CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIEHUSI HA OCHOBE MH(pOpMAIU
U3 HECKOJbKUX MCTOYHHMKOB (PU3MUYECKOTO COJEpKaHMs, MyOJIMYHO MpPEICTaBIATh
pe3yNbTaThl MPOEKTHOW WM UCCIIEI0BATENIbCKON JIEATENBHOCTH, IPU 3TOM I'PaMOTHO
UCITOJIb30BaTh HM3YYCHHBIM MOHATUIHBIN anmapaT H3y4yaeMmoro pasziena (U3UKH U
COIMPOBOXAATh BBICTYIUIEHHWE TMpe3eHTalueil ¢ yd4éroM ocoOeHHOCTeH ayIuTOpHH
CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
KoJsan4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ieioB U TeM (uudposbie)
n/n NporpamMmbl Bcero Konrpoaensie | IIpakTHieckH oOpa3oBaTeJibHbIE
padoThI e padoThbl pecypebi
Pasnen 1. Dusuka u eé posib B IO3HAHUU OKPYKAKIIETr0 MUpa
bubnnoreka [HOK
Il Pusnia - HayKa 0 IpUpOIe 2 https://m.edsoo.ru/7f416194
bu6nuorexa [JOK
1.2 PH3HICCKMC BENMIMHBI 2 I https://m.edsoo0.1ru/7f416194
1.3 EcrecTBeHHOHAYUYHBIM METOJI TIO3HAHUS 2 1 bubmaorexa [IOK
' y a https://m.edsoo.ru/7f416194
Hroro no pazaeny 6
Pa3nes 2. IleppoHayajibHbIe CBeJIeHUsI O CTPOCHUM BelllecTBa
bubmnorexa [HOK
2.1 Crpoenue BemecTsa I https://m.edsoo.ru/7f416194
29 JIBI)KEHHE U B3aMMOJICHCTBUE YaCTHUI] ’ 1 bu6nuoreka [JOK
' BEILlECTBA https://m.edsoo0.1ru/7f416194
bubmnoreka [IOK
2.3 ArperatHble COCTOSIHUS BEIlIECTBa 2 https:/m.edsoo.rw/7f416194
Hroro no pazaeny 5
Pasznen 3. /IBukeHue U B3aUMOIeCTBHE TeJl
bubnuoreka [JOK
3.1 MexaHnueckoe OBUKEHUE 3 https://m.edsoo.ru/7£416194
bu6nmoreka [JOK
32 Mnepus, macca, m10THOCTE 4 ! https://m.edsoo.ru/7{416194
3.3 Cwna. Bunb! cun 14 1 2 bubmmoreka [{OK




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

Hroro no pasneny 21
Pa3nen 4. /laBieHne TBEpPABIX TeJl, )KUAKOCTEH M ra3oB
41 [asnenue. llepenaua naBneHus TBEpAbIMU 3 bubnnoreka [HOK
) TeJIaMU, JKUIKOCTIMH H Ta3aMu https://m.edsoo.ru/7f416194
bu6mmoreka [{OK
4.2 Jlanenne xKuaKkocTH > https://m.edsoo.ru/7f416194
bubnnoreka [HOK
4.3 ATMOC(EPHOE JIABICHHE 6 https://m.edsoo.ru/7f416194
44 JleficTBrE XKUIKOCTH U Ta3a Ha MOrPYyKEHHOE 7 3 bubmuotexa LIOK
’ B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazaeny 21
Paspnen S. PaGoTra M1 MOIIHOCTB. JHEpPrus
bubnnoreka [HOK
>-1 Pabota i MommmOCTS 3 ! https://m.edsoo.ru/7f416194
bubmnorexa [HOK
3.2 Tpocrbie Mexanu3mbl > I https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
>-3 Mexanmseckas snepris 4 1 https://m.edsoo.ru/7f416194
Hroro no pazaeny 12
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 12




8 KJIACC

KosmnyecTBo yacos DJIEeKTPOHHbIE
Ne i/ HaumeHnoBaHue pa3iesioB U TeM (undgposBbie)
B NpPOrpaMmblI Bcero KOHEPOM’H” H%aKT"quK"e o0pa3oBaTejbHbIE
e padoThl padoThI
pecypcsl
Pa3gen 1. TerioBbie IBJICHUSA
. but6mmoreka [JOK
1.1 CrtpoeHue U CBOWCTBA BEIIECTBA 7 https://m.edsoo.ru/7f4181ce
bubnuorexa [JOK
12 Temosbie mpoiecce! 21 ! > httDs://m.edS(I)_E).ru/ 714181ce
Hroro no pazneny 28
Pa3nes 2. DiekTpu4ecKHe H MAarHUTHBIE SIBJICHUSI
71 DNEeKTPUYECKUE 3apsiibl. 3apsKEHHBIC Tella 7 1 bubnuotexa [JOK
) U UX B3aUMOJEHCTBUE https://m.edsoo.ru/7f4181ce
2.2 [ToCTOSTHHBIN 2IEKTPUIECKUN TOK 20 2 7 Eggf;l/(ge;igoorﬁn 4181ce
2.3 MarsuTtHbI€ SIBJICHUS 6 1 1.5 Egggzﬁeeﬁiolﬁ 1764181 ce
bubnuoreka [JOK
24 O7IEKTPOMATHHTHA HHILY KIS 4 httDs://m.edS(])_E).ru/ 7f4181ce
Uroro mo pazneny 37
PesepBHOe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 14.5




9 KJIACC

KosmnyecTBo yacos DJIEeKTPOHHbIE
Ne i/ HaumeHnoBaHue pa3iesioB U TeM (undgposBbie)
B NpPOrpaMmblI Bcero KOH;pOJILHI)I H%aKanecxne o0pa3oBaTejbHbIE
e padoThl padoThI
pecypcsl
Pa3zgen 1. Mexannueckue siBJICHUSA
11 MexaHnueckoe IBMKEHUE U CIIOCOOBI €ro 10 1 but6mmoreka [JOK
) OTIHCAHUs https://m.edsoo.ru/7f41a4a6
. bubnuorexa [JOK
12 Bsaumoneiictaue Ten 20 ! 3 https://m.edsoo.ru/7f41a4a6
but6mmoreka [JOK
1.3 3aKOHBI COXPAHCHNA 10 3 https://m.edsoo.ru/7{41a4a6
Hroro no paszneny 40
Pa3zgen 2. MexannuyecKkue KoJ1e0aHUS U BOJHDBI
but6mmoreka [JOK
21 Mexarmeckue ronebanms / 3 https://m.edsoo.ru/7f41a4a6
bubmmoreka [{OK
2.2 MexaHnueckue BOJIHBL. 3BYK 8 1 3 https:/m.edsoo.ru/7f41 ada6
Uroro no pazneny 15
Pa3nes 3. DjieKTPOMATHUTHOE T0J1€ ¥ 3JIEKTPOMATHUTHbIE BOJIHBI
31 DIEKTPOMArHUTHOE TOJIe U 6 ) bubnmoreka [JOK
' AJICKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 6
Pa3gen 4. CBeToBbI€ IBJICHUSA
bu6nuoreka [JOK
4.1 3aKOHBI PacpOCTPaHEHHUS CBETA 6 2 https://m.edsoo.rw/7f41 adab
4.2 JIuH3BI 1 oNTHYECKUE TPUOOPHI 6 3 bubnuoteka [{IOK




https://m.edsoo.ru/7f41a4a6

but6mmoreka [JOK

4.3 Paznoxxenune 6enoro cBera B CIIEKTP 3 2 https-//m.edsoo.rw/7f4 1 ada6
Hroro no pazaeny 15
Pasnen S. KBanToBbIC SIBJICHUS
5.1 Hcnyckanue u norjioneHrne cBeTa aroMoM 4 1 bubmorexa IIOK
) Y JTOMH https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
32 (TpoeHuE aTOMHOIO A/1pa 6 ! https://m.edsoo.ru/7f41a4a6
but6mmoreka [JOK
53 SnepHble peakum 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazageny 17
Paspnen 6. [loBTOpHTEIbHO-0000111AK0 NI MOYJIb
6.1 [ToBTOpEeHMne u 060011IeHNE COAEPIKAHUSL 9 ) bubnuoteka [{IOK
] Kypca Qu3MKH 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27




INIOYPOYHOE IIVIAHUPOBAHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

Bcero

KonTpoabHbie
padoThI

IIpakTnueckue
padoThI

Jara
HU3yYeHHU
s

DJIeKTPOHHBIE I (PPOBBIE
o0pa3oBaTe/bHbIE

pecypchl

®u3uka — Hayka O IPUPOJE.
SIBnenus npupoabl. Pusndyeckue
SIBJICHUSI

Mexanudeckue, TCIUIOBEIC,
3JIEKTPUYECKNE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBJICHUS

du3nyeckne BEIUIUHBI U UX
HN3MCPCHUC

Ypok-uccnenosanue "M3mepenue
TeMIepaTyphl IPU TOMOIIN
KHUJKOCTHOTO TEPMOMETpA U
JIaTYMKA TEMIIepaTyphl"

Kak ¢u3uka u apyrue ecrecTBeHHbIE
HayKH U3y4aroT IIPUPOLY.
EcrecTBeHHOHAy4HBIN METOA
no3Hanus. Onucanue GU3NIECKuX
SIBJICHUM C IIOMOUIBIO MOJENIEH

but6mmoreka [JOK
https://m.edsoo.ru/ff09f72a

VYpoxk-uccinenosanue "l[IpoBepka
THUIIOTE3bI. JaJIbHOCTH nojéra
1IapuKa, MymeHHOro
TOPU30HTAILHO, TEM OOJIbIIIE, YeM
OoJIblIie BBICOTA ITycKa"

Crtpoenue BemiecTBa. OMNBITHI,
JTOKA3bIBAIOIINE TUCKPETHOE
CTPOCHHE BEIECTBA

bubmnoreka [IOK
https://m.edsoo.ru/ff09fe0a

I[BI/I)KCHI/IG HaCTull BCIICCTBA

bu6mmoreka [JOK




https://m.edsoo.ru/ff0a013e

Ypoxk-uccienoBanue «OMNbITHI IO

B3aUMOACUCTBHUS TEII. Cuna

9 HAOJIIOIEHUIO TEILJIOBOTO
paCHTUPEHHS Ta30B»
10 ArperaTHble COCTOSTHUS BEIIECTBA
B3anMocBs3p MeX Iy CBOWCTBAaMHU
BEIIIECTB B Pa3HBIX arperaTHbIX
11 COCTOSIHUSIX B UX bu6mmoreka [JOK
ATOMHOMOJIEKYJIIPHBIM CTPOEHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbix
COCTOSIHUM BOJIbI
MexaHn4uecKoe IBIKEHHE.
12 PaBHOMEpHOE I/II}[IG aBHOMEPHOE bubmorexa LHOK
P P P https://m.edsoo.ru/ff0a05¢c6
IBIKEHHUE
13 Ckopoctb. Equaniiel ckopocTu bubmorexa LIOK
p e I p https://m.edsoo.ru/ff0a079¢
14 Pacuer iyt 1 BpeMeHH NBMKECHUS bubmorexa [JOK
y p A https://m.edsoo.ru/ff0a0ae4
Nuepuus. 3akoH HHEPLIUU.
15 B3a1/11)130 efcTBHE Tenplilax IpHUIHHA Bubmorexa HOK
a1 p https://m.edsoo.ru/ff0a0c10
W3MEHEHUS! CKOPOCTH JIBHXKEHHUSI TeJl
IImoTHOCTE BemecTBa. Pacuer
16 Macchl U 06Lelxlfa TeJAa 110 €Er0 Brbmorexa LJOK
https://m.edsoo.ru/ff0a0fee
IUIOTHOCTH
JlaboparopHas pabora
17 «Ornpenenenue mIoTHOCTH TBEPIOTO
TEeIa»
18 Pemenue 3agad mo Teme bu6nuoreka [JOK
"ITinoTHOCTH BemiecTsa" https://m.edsoo.ru/ff0al23c
19 Cua Kak XapakTepuCTUKa




ynpyroctu. 3akoH ['yka

JlabopaTtopHas paborta «M3yuenue
3aBUCUMOCTH PACTAKCHUSA

20
(medopmanun) py>KUHBI OT
TIPUJIOKEHHOMN CUJIBD»
21 SBneuune tarorenus. Cria TIHKECTH
CBSI3b MEXKIY CHIION TSHKECTH U
22 Maccou Tenza[lyBec Tela. Pemenue Brbmorexa LJOK
e ’ " https://m.edsoo.ru/ff0al778
3amad 1o teme "Cuiia TshKecTH
Cuna TsDKecTy Ha TUX IUIaHETax.
23 Ddusnueckue xa alzclfey UCTUKHU Bubmuorexa HHOK
P p https://m.edsoo.ru/ff0al502
IUTaHET
bu6nuorexa [JOK
24 Nsmepenne cwi. JluHaMoMeT
P A p https://m.edsoo.ru/ff0al 8cc
bubnnoreka IIOK
25 Bec Ttena. HeBecomoc
et BECOMOCTR https://m.edsoo.ru/ff0al 778
CroxeHue c ampasJiie
a - p ’ https://m.edsoo.ru/ff0ala70
PaBHOpelcTBYIOIIAS CUIT
27 Pemenne 3amau mo reme
"PaBHoneiicTByromas cui'"
TpeHue CKOJIBXEHNUA U TPEHUE
28 HEKOH Tpeunue B ipupo pe " Bubmuorexa HOK
- 1P pHpoZ https://m.edsoo.ru/ff0alb9c
TEXHUKE
JlabopaTtopHas pabota «3yueHue
3aBUCUMOCTH CHJIBI TPEHUS
29 CKOJILKEHUS OT CI/IJ‘II)Ip aBJIEHUS U Bubmzorexa HHOK
a https://m.edsoo.ru/ff0alcc8
XapakTepa COMPUKACAIOIINUXCS
IIOBEPXHOCTEN»
30 Pemenue 3amau Ha onpeiecHue

pPaBHOACHCTBYIOUIEN CHJIbI




Pemenne 3agau o remam: «Bec
Tenay, «['padudeckoe n3oOpaxeHme

bubmnoreka [IOK

1
3 criny, «CUIbDy, https://m.edsoo.ru/ff0alde0
«PaBHOIEUCTBYIOIIAS] CHUIDY
Konrponbnas padora no remam:
«MexaHH4ecKoe IBIKEHUEY,
32 «Macca, IJIOTHOCTBY, «Bec Tenay,
«I"padrueckoe N300paKeHUE CHIT,
«Cunby
33 Jasnenue. CriocoObl yMEHbILIEHUS U bubnnorexa [IOK
YBEJIMYECHHS 1aBIICHUS https://m.edsoo.ru/ff0a20a6
.3
o | Lo e S BiGmorea 110K
A ’ https://m.edsoo.ru/ff0a2376
TEMITepaTypPhl
I N
s | ores e Bunionesa LOK
» KA : https://m.edsoo.ru/ff0a25b0
3axoH Ilackans
36 | memanioc sciiermaent BuGmorexa LIOK
A https://m.edsoo.ru/ff0a2718
TSKECTU
37 Pemenue 3aga4d mo teme «JlaBieHue bu6nmorexa [JOK
B JKUJKOCTH M rase. 3akoH Ilackamsy https://m.edsoo.ru/ff0a2826
bubnnoreka IIOK
38 Coobwarommecs cocya! https://m.edsoo.ru/ff0a2970
39 I'maopasinueckuii mpecc buGnnorexa [IOK
p p https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [TopiHeBoi
JKHUIKOCTHBIM Hacoc
41 Atmocdepa 3emmu. [TpuanHb bu6mmoreka [IOK

CYIIIECTBOBAHHUS BO3IYIIIHOM
000JI0OYKH 3eMIIU. 3aBUCUMOCTD
aTMOC(EPHOTO JAaBICHHS OT BBHICOTHI

https://m.edsoo.ru/ff0a2b5a




HaJ YPOBHEM MOpsi

47 Bec Bo3ayxa. ATmMochepHoe bubmuoreka [JOK
JTABJICHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenue atmocgepHoro bubnnorexa [IOK
nasieHus. OneiT Toppuuenu https://m.edsoo.ru/ff0a2da8
| e st BuGaioness LOK
A AYP https://m.edsoo.ru/ff0a2fc4
MOps
45 bapomertp-anepoua. AtmochepHoe bub6nuorexa [IOK
JTaBJICHHUE Ha Pa3JIMYHbIX BHICOTAX https://m.edsoo.ru/ff0a2{c4
Pemenue 3amau no reme
46 n n
ATMOcC]epHOe TaBIeHHe
g | e o 1 s BuGaoness LOK
Py ' https://m.edsoo.ru/ff0a3276
ApxuMeJioBa cuia
JlaGopartopHas pabota
48 «Ornpeenenne BpITAIKUBAIOLIEH bubnnorexa [IOK
CHWJIBI, IEHCTBYIOIIEH Ha TeJo, https://m.edsoo.ru/ff0a33fc
MOTPY)KEHHOE B KHUJIKOCTH)
JlabopaTopHas paboTa 1o Teme
I B 10K
Ac o https://m.edsoo.ru/ff0a3514
MOTPYXKEHHOU B KHUAKOCTh YaCTH
TEJIa»
bubnnoreka [HOK
>0 Inaparue rex https://m.edsoo.ru/ff0a3a96
JlaboparopHas pabora
"KoHcTpyupoBaHue apeoMeTpa Win
51 KOHCTPYUPOBAHHUE JIOAKU U

OIpeJieNIeHue €€
Ipy30001bEMHOCTH "




52

Pemenne 3aga4d mo Temam:
«IInaBanue cynos.
BoznyxomnaBanuey, «JlaBnenne
TBEPJBIX TEJ, JKUIKOCTEN U ra30B)

bubmnoreka [IOK
https://m.edsoo.ru/ff0a3654

53

Mexanunueckas pabota

bu6nuoreka [JOK
https://m.edsoo.ru/ff0a3{82

54

MontgocTts. EapHUIEI MONITHOCTH

bubmuoreka [{OK
https://m.edsoo.ru/ff0a3{f82

55

VYpok-uccnenosanue "Pacuér
MOIIHOCTH, Pa3BUBAEMOM MPHU
noabéme 1o jecrauie"”

56

[Ipoctele MexaHu3Msbl. Ppruar.
PaBHOBecue cuil Ha pplyare

57

KonTponbnas pabota no teme
«JlaBneHue TBEpABIX TET,
KHUJKOCTEH U ra3oB» /
Bcepoccuiickas npoBepodHast
pabora

58

PezepaHblii ypok. Pabora ¢
TeKCcTaMu 1o TeMe «/JlaBieHue
TBEP/BIX TEJ, )KUJKOCTEH U ra30B» /
Bcepoccuiickas npoBepodHast
paboTa

bubnnoreka [HOK
https://m.edsoo.ru/ff0adffe

59

Prruaru B TexHuke, ObITY U
npupoje. Jlaboparopnas padota
«HccnenoBanue ycioBuil
pPABHOBECHSI pbIYaray

0.5

bubnnoreka [IOK
https://m.edsoo.ru/ff0a478e

60

Pemrenne 3anad mo teMe « Y CIOBUSI
paBHOBECHSI pbIUaray

bu6mmorekxa [JOK
https://m.edsoo.ru/ff0a48a6

61

Koadduiment nonesHoro aeicTpust
Mexanu3ma. Jlaboparopnas pabota
«M3mepenune KI1/] HaknoHHOM

0.5




IINIOCKOCTH»

62

Pemenue 3agau mo teme "Pabora,
motHocTh, KITJ["

bubmmoreka [JOK
https://m.edsoo.ru/ff0adc48

63

Mexanndeckas dJHEprusi.
Kunernyeckas 1 moTeHIMAIbHASA
SHEPTHUs

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0a4252

64

3aK0H COXpaHEHUs] MEXaHUYECKOM
SHEPTHU

bubmnoreka [HOK
https://m.edsoo.ru/ff0a4360

65

YPOK-3KCIIEPUMEHT 110 TEME
"DKCHepUMEHTAIbHOE OIpeIeTICHHE
U3MEHEHUS1 KHHETUYECKOU U
MIOTEHIMAIIbHOW HEPIUU IIPU
CKaTbhIBaHUHM TEJIA 110 HAKIIOHHON
IIJIOCKOCTH"

66

KonTponbHas pabota no teme
«Pabota 1 MOIITHOCTB. DHEPTH»

67

PesepBHylit ypok. Pabota ¢
TEKCTaMH I10 TeMe "MexaHudeckoe
nIBIOKeHue"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0adeebd

68

PesepBHblit ypok. Pabota ¢
TekcTtamu no teme "Padora.
MomHocTh. DHeprus'

OBIIEE KOJIMYECTBO YACOB ITO

ITPOT'PAMME 63 4 12
8 KJIACC
N KosanuyecTBo 4yacos JlaTta DJIeKTPOHHBIE I (PPOBBIE
n/_n Tema ypoka Beero Kontpoabubie | IlpakTudyeckue | H3y4YeHH o0pa3oBaTeJbHbIE
padoThI padoThI s pecypchbl
1 OCHOBHBIC TIOJI0KCHHUS 1 bubnnoreka [HOK




MOJ'ICKy.]'ISIpHO-KHH@TH‘lCCKOﬁ
TCOPHHU U UX ONBITHBIC

https://m.edsoo.ru/ff0a5256

MOJITBEPKICHUS
2 Macca u pa3Mep aToOMOB U MOJIEKYJI
Mogaenu TBEpIOTo, )KUIKOTO U
3 ra3(I)[06 a3HoI;H0 coémxgnﬁ bubmiorexa LIOK
p https://m.edsoo.ru/ff0a540e
BELIECTBA
OO®bsicHeHnE CBOMCTB TBEPAOTIO,
KHUJIKOTO U Ta3000pa3HOTO
4 COCTOSIHMM BEIIECTBA HA OCHOBE
10JIO)KEHUH MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUH
5 Kpucrannuueckue u amopgHbie bubnnorexa [IOK
Tena https://m.edsoo.ru/ff0a5800
6 CMaunBaHue ¥ KanWUIBSIPHOCTbD. bubnumoreka [IOK
[ToBepXHOCTHOE HATSKEHHUE https://m.edsoo.ru/ff0a5530
7 TernnoBoe pacliupeHue U CKaTUE bubmorexa [OK
P P https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBs3b TEMIIEpPATYPbI
8 CO CKOPOCTBIO TEIUIOBOTO JIBHKEHUS
JACTHIL
Buytpennss sneprus. CrocoOsl bub6nuorexa [IOK
9 o
W3MEHEHUs] BHYTPEHHEH SHEpIUU https://m.edsoo.ru/ff0a5c60
10 Bunnl Tenmonepenauu Brbmorexa LJOK
P https://m.edsoo.ru/ff0a6412
VYpoxk-koHpepenuus "IIpakrnyeckoe
HCTOJIb30BAHKE TEMJIOBBIX CBONCTB bubmuorexa [JOK
11
BEIIIECTB U MaTEPUasOB B LIEJSIX https://m.edsoo.ru/ff0a65c0
sHeprocOepekeHus"
12 KomanuecTBo TerwioTel. Y aeapHasg bu6mmoreka [JOK

TCTIJTIOCMKOCTD

https://m.edsoo.ru/ff0a6976




YPaBHeHI/Ie TEIIOBOro OanaHca.

13 TemooOMeH u TeTI0BOE bubmorexa [IOK
https://m.edsoo.ru/ff0a7088
paBHOBECHE
JlabopaTopHas pabora
14 "UccnenoBanue siBICHUS bubmuoreka [JOK
TEIJI000MEeHa TIPU CMEIINBAHUT https://m.edsoo.ru/ff0a6a98
XOJIOAHOW U ropsiueit Boabl"
Pacuer koauuecTBa TEILIOTHI,
15 HEOOXOMMOTrO ISl HarpeBaHUs
TeJIa U BBIIEISIEMOTO UM TIPH
OXJIKJICHUH
JIab 0
6 | oo pbom | B 10K
pei YA " https://m.edsoo.ru/ff0a6bb0
TEIUIOEMKOCTH BEIlIeCTBa
17 DHeprus ToIvBa. Y IeiabHas bubnnoreka [JOK
TEIUIOTa CrOpaHUsI https://m.edsoo.ru/ff0a7b5a
I1
18 K H;:fai};?dzgcigfgﬁBi’HiZbHaﬂ bubmorexa [IOK
p ghde https://m.edsoo.ru/ff0a71d2
TEIJIOTA MJIABJICHUS
19 ngogag};ﬁiz paiiﬁloﬁ TETIOTHI bubmorexa [IOK
pea y,{l https://m.edsoo.ru/ff0a72fe
TIJIABJICHUS JIhJIa
20 [Tapoobpa3zoBaHue 1 KOHJEHCALUS. bubnnorexa [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kumnenue. Y nenpHast Teriora
apooOpa3oBa OHJICHCAITIH.
21 gaIB)I/ICI/HI\)/IOCT]Ii fel/llv;[[nl:: KaTHH bII{ HHH bubmorexa [IOK
patyp https://m.edsoo.ru/ff0a786¢
KHUIIEHUSI OT aTMOC(epHOTO
JTABJICHUS
22 Brnaxxnocts Bo3nyxa. JlabopaTopHas bub6nuorexa [IOK

pabora "Onpenenenue
OTHOCHUTEILHOU BIIAXKHOCTHU

https://m.edsoo.ru/ff0a7628




BO3IyXa"

23

Pemenwe 3aa4 Ha onpesielieHue
BJIAKHOCTH BOSI[yX&

24

[IpuHUIMIIBI pabOTHI TEMIOBBIX
nsurateneif. [TapoBas TypOuHa.
JIBHTaTes b BHYyTPEHHETO CTOPAHMS

25

KII/ TermoBoro aBuraresns.
TenuoBble ABUTATENN U 3alATA
OKPYKarOIIEH Cpebl

bu6nunoreka [JOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHHUS U PEBPaAICHUS
SHEPI'UH B TEIUIOBBIX MPOLIECCAX

27

[ToaroroBka K KOHTPOJIBHOM paboTe
o TeMe ""TernnoBble ABJICHUS.
H3menenne arperaTHbIX COCTOSTHUI
BenecTna

bubnnoreka [HOK
https://m.edsoo.ru/ff0a832

28

KonTponbhas pabota no teme
"TeruioBele sABJIeHUS. MI3MeHeHe
arperaTHbIX COCTOSIHMM BeniecTna'

bubmnoreka [HOK
https://m.edsoo.ru/ff0a86ae

29

Dnektpuzarus Ten. [[Ba pona
IEKTPUUYCCKHX 3aPsIIOB

30

Ypoxk-uccienoBanue
"OnexTpuzanus TeJI UHAYKIUEH 1
IIPU CONPUKOCHOBEHUM"

31

B3aumopeiicTBue 3apsKeHHBIX Tell.
3akon Kynona

bu6nuoreka [JOK
https://m.edsoo.ru/ff0a87e4

32

DNEKTPUUYECKOE TOJIE.
Hanpsi>keHHOCTB 3JIEKTPUYECKOTO
noys. [IpuHnun cynepno3unun
JIEKTPUYECKUX MOJIEH

bubmnoreka [IOK
https://m.edsoo.ru/ff0a8a0a

33

Hocurenu snexTpuueckux 3apsiios.
OneMeHTapHbIN 3apsa. CTpoeHue
aToMa




34 [IpoBOHUKY W TUAIEKTPUKHU. 3aKOH bu6mmoreka [JOK
COXPAHEHUs AIEKTPUUECKOTO 3apsaaa https://m.edsoo.ru/ff0a8ef6
Pemenue 3anau Ha npuMeHeHne bubmmoreka [JOK
35 N
CBOMCTB AJICKTPUYECKHUX 3apsI0B https://m.edsoo.ru/ff0a90cc
o | st o o e B LOK
ym : https://m.edsoo.ru/ff0a95a4
AIEKTPUIECKOTO TOKA
37 JlercTBUS BIIEKTPUUECKOTO TOKa bubmorexa LOK
P https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue
38 3JIEKTPUYECKOTO MOJIs HA 1
TIPOBOTHUKY U JIUDJICKTPUKH"
39 DNEeKTPUYECKUM TOK B METAJIJIaX, bubnuorexa [JOK
JKUIKOCTSIX U ra3ax https://m.edsoo.ru/ff0a9838
40 DnexTpuyeckas 1emnb u eé
COCTaBHBIC YaCTH
| S Tabopmons o - BuGaoness LOK
p " perymp ’ https://m.edsoo.ru/ff0a8bd6
CWJIBI TOKa
DIIEKTPUYECKOE HANIPSIKEHHUE.
Bonbrmerp. JlaGopaTtopnas padora bu6mmoreka [IOK
42 " 0.5
N3mepenue u peryimpoBaHue https://m.edsoo.ru/ff0a%¢14
HanpspkeHus'"
b | S oo B 10K
A p https://m.edsoo.ru/ff0aa738
BEIIECTBA
JlaboparopHas pabota
H3
aBUCUMOCTD AJIEKTPUIECKOTO Bubnmorexa [IOK
44 COIPOTUBIICHUS IIPOBOJIHUKA OT €r0 1

JUTUHBI, TUTOLIA I MTOTIEPEYHOTO
ceueHus u marepuana”

https://m.edsoo.ru/ff0aa738




3aBUCHUMOCTH CHIJIBI TOKA OT

45 HanpspkeHus. 3akoH Oma Jist bubmorexa LHOK
p ’ s https://m.edsoo.ru/ff0aa44a
y4dacTKa [enu
JlabopaTopHas pabora
"N a a
o | s amionocn i B LOK
» MRV pe3 p P, https://m.edsoo.ru/ff0aa04e
COTIPOTHUBIICHUS PE3UCTOPA U
HaIpsDKEHUs1 Ha pe3nucrope”
47 [TocnenoBarenbHOE U apasuieIbHOE
COCJIMHEHMSI TIPOBOTHUKOB
JlaboparopHas pabota "IIpoBepka
MIPaBUJIA CJIOKEHUS HAIIPSKEHUI bubmuoreka [{OK
48
MIPU TIOCJIEI0BATEIBHOM https://m.edsoo.ru/ff0aaas58
COCJIMHECHHUH JIBYX pE3UCTOPOB"
JlaGoparopHas pabota "IIpoBepka
MIpaBUJIa JJI CHJIbI TOKA IIPU bubnnorexa [IOK
49
napajuieIbHOM CO€IMHEHUH https://m.edsoo.ru/ff0aadle
pe3ucTopoB"
P
o | Comeme e rpmercr BGaioness LOK
A D https://m.edsoo.ru/ff0aaf8a
COCJIMHEHMSI TIPOBOJTHUKOB
Pabota 1 MomHOCTh
51 JJIEKT qucxlj)lro TOKa. 3aKOH bubmorera [IOK
p ' https://m.edsoo.ru/ff0ab124
Jxoyns-Jlenia
52 'J'IOagOEaZiEEZ: ng(();abl Y MOIITHOCTH bubmotera [IOK
pel p " B https://m.edsoo.ru/ff0ab3e0
AJIEKTPHUYECKOTO TOKA
DIIEKTPUYECKHE LIETU U
53 NOTPEOUTEIH ITEKTPHUECKON bub6numoreka [IOK
sHepruu B ObITy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbBIKaHUE
54 ITocTosiHHBIE MArHUTHI, UX




BSaHMOHeﬁCTBI/Ie

VYpoxk-uccienoanue "M3yuenne

bu6mmoreka [JOK

55 . 1
MOJIEN OCTOSIHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarnutHoe nojie. MarauTHoe 110J1€
56 3eMIIM U €ro 3HaUeHHe I JKU3HU Bubmiorexa [JOK
https://m.edsoo.ru/ff0acOba
Ha 3emiie
[ToaroroBka Kk KOHTPOJILHOU paboTe
0 TeMe "DJIEKTPUUECKHUE 3apAabl.
57 3apsoKCHHEBIC TGJII)a U UX o bubmmorexa [TOK
P N Ny https://m.edsoo.ru/ff0abd2c
B3auMoaercTud. [TocToIHHbBIN
SIEKTPUUECKUHN TOK"
KonTponbhas pabota no teme
"DnexTpuueckue 3apsabl.
3apsKeHHBIE TEna U UX
58 B3§I/IMOI[€I>1CTBI/IH ITocTostHHBIN bubmorexa [JOK
. https://m.edsoo.ru/ff0abea8
AIEKTPUIECKUH TOK" /
Bcepoccuiickas npoBepodHas
paborta
PesepBHblit ypok. Pabora ¢
TekcTaMu 110 TeMe "T1ocTOSHHEBIN
59 AICKTPUYECKUI TOK" / bubmorexa LHOK
P 9 https://m.edsoo.ru/ff0acdc6
Bcepoccuiickas nmpoBepovHas
paborta
OnwIT Opcrena. MarautHoe moJje
60 SJIEKT HE)IGCKJ(I)FO TOoKa MaruuTHoe bubmorexa [JOK
P https://m.edsoo.ru/ff0ac1d2
10JI€ KaTYIIKH C TOKOM
[IpuMeHeHre IEKTPOMArHUTOB B
texHuke. JlaboparopHas pabota bu6nuorexa [IOK
61 " . 0.5
N3yuenue neiicTBUSI MarHUTHOTO https://m.edsoo.ru/ff0ac74a
110JIsI HA IPOBOJAHMK C TOKOM"
62 DNEeKTpOABUTATEIb IOCTOSTHHOTO bubmmoreka [[OK

Toka. Mcnonn3oBanue

https://m.edsoo.ru/ff0ac86¢c




ANEKTPOABUTaTENIed B TEXHUYECKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.
JlaGopaTopHas pabota
"KoHCTpynpoBaHue 1 U3yUeHHE
paboTHI dIIeKTpoABUTATENA"

63

OnbiTel @apazes. 3aKOH
3JIEKTPOMATrHUTHOW UHAYKLIHH.
ITpaBwio Jlenna

64

Onexrporeneparop. CriocoOsl
MOJTyYEHUS JIEKTPUUECKON
SHEPruu. DJIEKTPOCTAHIIMYU Ha
BO300HOBIISIEMBIX UCTOUHUKAX
SHEepruu

65

[ToaroToBKa K KOHTPOJIBHOM paboTe
1o TeMe "DIeKTpUUeCcKUue u
MarHuTHbIE SIBJICHUS"

66

KonTponbnas pabota mo teme
"DJIeKTpUUECKHE U MAarHUTHBIE
SIBJICHUS"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acb14

67

PesepBHbIit ypok. Pabora ¢
TekcTaMu 110 TeMe "TermioBrie
sBJjeHus"

butmmoreka [JOK
https://m.edsoo.ru/ff0acc5e

68

PesepBHylit ypok. Pabota ¢
TEKCTaMH I10 TeMe "MarHuTHbIe
saBieHus"

OBIIEE KOJIMYECTBO YACOB ITO
[TPOT'PAMME

68 4

14.5

9 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBo yacoB

Bcero KonTpobHbI
e padoThl

IIpakTHyeckue
padoThI

Jara
U3ydeHus

JJIeKTPOHHbIE HU(PPOBLIE
o0pa3oBaTte/ibHbIE

pecypchbl




Mexannyeckoe IBUKEHUE.

1
MatepuaabHasi TOUKa

) Cucrema orcuera. OTHOCHUTEIBHOCTD bu6mmoreka [JOK
MEXaHHYECKOTO JIBVKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE npsMoIMHENHHOE bu6muoreka [{IOK
NBIDKEHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOe npsiMOIHHEHHOE

4 nekeHue. CpeaHsis U MTHOBEHHAs
CKOPOCTh

5 [IpssMonMHEHOE PaBHOYCKOPEHHOE bubnuoreka LIOK
JBUKEHHE. Y CKOpeHue https://m.edsoo.ru/ff0ad8d4
CkopocTh IpSIMOIMHEHHOTO

6 PaBHOYCKOPEHHOTO JIBH>KEHUSI.
['paduk ckopocTH
JlabopaTopHas pabota

7 "OnpeneneHne yCKOpeHus Tea npu bu6mmorexa [{JOK
PaBHOYCKOPEHHOM JIBH)KCHUH T10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM 110cKocTH"

3 CBoboaHoe nagenue ten. OnbITh
lanunes
PaBHOMepHOE IBIKEHUE TIO

9 OKpy>kHOCTH. Ilepron u yacrora bubnuoreka LIOK
obpamenus. JInneiHas u yrioBas https://m.edsoo.ru/ff0ael 76
CKOpPOCTH

10 LlenTpocTpeMUTENLHOE YCKOPEHUE

11 ITepsriit 3akoH HeroToHa. Bextop bubmuorexa [JOK
CHJIBI https://m.edsoo.ru/ff0ae612

12 Bropoii 3akoH HeroToHa. bubmumoreka LIOK
PaBHopelicTBYIONIAs cHia https://m.edsoo.ru/ff0ae72a

13 Tpetuii 3akon HerotoHa. bubnuoreka [JOK




Cynepro3unus Cui

https://m.edsoo.ru/ff0ae982

14 Pemenue 3amau Ha npuMeHeHHE but6mmoreka [JOK
3aK0HOB HploTOHA https://m.edsoo.ru/ff0aebbe
bubmuoreka [JOK
15 Cuna ynpyroctu. 3axou I'yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3amgau no reme «Cuna
YIPYTOCTH)
17 fgioime?gﬁfe I:I?S:’:I?OCTI/I bubmorexa IIOK
peAl https://m.edsoo.ru/ff0aee28
TIPY)KUHBDY
bubmuoreka [JOK
18 R https://m.edsoo.ru/ff0af738
19 Pemenne 3agau mmo teme «Cuna bu6mmoreka [JOK
TPEHUSD) https://m.edsoo.ru/ff0afa26
20 ?Sgoléa::ife)iifé iigzﬁn MEHTa bubmmorexa [JOK
pea o I https://m.edsoo.ru/ff0af8be
TPEHUSI CKOJIBKCHUS
1| e o e e Busorea 10K
"o yipy ' https://m.edsoo.ru/ff0afb8e
TpEHUs
22| Taroremm, Vexopene enoBomore BSmmorers LIOK
' p a https://m.edsoo.ru/ff0af044
aJICHUs
Ypok-koHbpepenius "JIBmkeHue Tel
23 BOKPYT I'PaBUTALlMOHHOTO LIEHTPA
(Conneunas cucrema). 'asakTikn"
24| et 1 saon scewproro BuSmmorerxa LIOK
" p https://m.edsoo.ru/ff0af5{8
TATOTCHHMS
75 IlepBas kocMHuUecKkast CKOPOCTb. bubmuoreka [JOK

HeBecoMOCTh U eperpysku

https://m.edsoo.ru/ff0af33c




PaBHOBecue MarepuanbHON TOUKH.
AOCOIIOTHO TBEPI0E TEIIO.

bu6mmoreka [JOK

26 PaBHOBecue TBEpHOTO TENA C
CHC TBEPA https://m.edsoo.ru/ff0afe36
3aKpETUIEHHOW OCBIO BPAIIICHUSI.
MowmeHT cunbl. L{eHTp TskecTn
PaBHOBecHe MaTepuanbHOW TOYKH.
AOGCOTIOTHO TBEPIOE TETIO.

27 PaBHOBecue TBEpIOTO TETNA C
3aKPEIUIEHHON OCBIO BPAILECHUSI.
MowmeHnT cuibl. LlenTp TspkecTn

78 Pertenne 3amau o reme "MOMEHT bu6mmoreka [JOK
cuibl. LleHTp TsxecT" https://m.edsoo.ru/ff0b02b4
11 Ka K K %

29 r[c? igl?azo']'sl\/laexaHO;qTeIt)czz)beHOEHI:I?SI?;Z bubmorexa HOK

N " A ) https://m.edsoo.ru/ff0b0408
BzaumopeiictBue Ten
KonTponpras pabora mo teme
30 "MCXI;.HI/I‘{eCK(I))e BIDKEHHE bubmorexa HOK
. ¢ " ' https://m.edsoo.ru/ff0b06ec
BianmoeiicTBrue Ten
Nmmnynsc Tena. UMmynsce CUitbl.

31 3aKOH COXpaHEHHUs UMITYJIbCa. bubnuoreka [JOK
Yupyroe u Heynpyroe https://m.edsoo.ru/ff0b07fa
B3aMO/ICHCTBUE

30 Pemenne 3agau mmo Teme "3akoH bu6mmoreka [JOK
COXpaHEHUsI UMITYJIhca" https://m.edsoo.ru/ff0b096¢

33 VYpoxk-koH(pepenus "PeakTuBHOE
JBUYKEHUE B IPUPOJIE U TEXHUKE"

bub6mmoreka [JOK
34 Mexanunueckasi pab0Ta ¥ MOIIHOCTb
p B https://m.edsoo.ru/ff0b0a84

35 PabGora cuItbl TSKECTH, CHITBI bu6mmoreka [{IOK
YIPYTOCTH U CUJIbI TPEHUS https://m.edsoo.ru/ff0b0db8

36 JlaboparopHas pabora

«OnpenenenHne paboThl CUIIbl TPEHHUS




IIp¥ paBHOMCPHOM ABHIKCHHUH TCJIa
110 FOpI/I3OHTaJII>HOI71 TMMOBCPXHOCTH

CBs3b sHEprUU U paboTHI.

37
IToreHnmanpHas YHEPrust
38 Kunernueckas sueprus. Teopema o bubnuoreka LIOK
KMHETUYECKOW SHEPTrUu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUU B
MEXaHHKE
JlabopartopHas pabota «3ydenue bu6mmoteka [{JOK
40
3aKOHA COXPaHEHUS] YHEPT UM https://m.edsoo.ru/ff0b12fe
41 KonebarenbHoe TBHKEHHUE U €TO bubmuoreka [JOK
XapaKTEPUCTHKU https://m.edsoo.ru/ff0b1858
2| Dumywaensme xorcbamia uGmiorexa LIOK
e ' https://m.edsoo.ru/ff0b20f0
Pe3onanc
43 MaremaTuyecKui U NpyKUHHbBINA
MasITHUKH
I I e B 10K
PHOA https://m.edsoo.ru/ff0b197a
TIPYKUHBI U Macchl Tpy3a»
45 [IpeBpamienue 3HEpruu npu
MEXaHUYECKUX KOIeOaHUsIX
46 fgioiait?f:{?;iziiﬁim U 1Ieproja bubmmorexa [JOK
PeACiK PHOA https://m.edsoo.ru/ffOblaec
KoJIeOaHUH MPY>KUHHOTO MATHUKA»
JlaGopartophas pabota «IIpoBepka
HE3aBHCHMOCTH Ieproa KojeOaHui bu6muoreka [{JOK
47
rpys3a, MOJIBEIIEHHOT0 K HUTH, OT https://m.edsoo.ru/ff0b197a
Macchl Ipy3a»
48 Mexanndeckue BosHbI. CBOiiCTBA but6mmoreka [JOK

MCXaHHNYCCKHUX BOJIH. HpOZ[OJH)HBIG )41

https://m.edsoo.ru/ffOb21fe




IONCPCUYHBIC BOJIHBI

49

Ypok-koHpepenius "MexaHu4YecKue
BOJIHBI B TBEPJIOM TEJIE.
CelicMu4ecKue BOIHBI"

50

3Byk. Pacnipoctpanenue u
OTpaKEHHE 3BYKa

51

VYpok-uccnenosanue "Habmonenue
3aBHUCHUMOCTH BBICOTHI 3BYKa OT
4acTOTHI"

52

I'poMKOCTB 3ByKa 1 BBICOTA TOHA.
AKyCTHYECKHI pE30HAHC

53

Ypok-koHpepeHus "YnpTpa3ByK U
MHQPa3BYK B IpUPOJIE U TEXHUKE"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka Kk KOHTPOJIBHOM paboTe
110 TeMe "3aKOHBI COXPaHEHHUS.
MexaHnndeckue KojaeOaHusi ¥ BOJHbI"

bubmuoreka [JOK
https://m.edsoo.ru/ff0b2510

55

KonTponbhas pabota no teme
"3aKOHBI COXPAHEHUS.
MexaHnyeckue KosiebaHust 1 BOJIHbI"

56

DJIEKTPOMArHuTHOE TOJIE.
9H€KTpOMaF HUTHBIC BOJIHBI

but6mmoreka [JOK
https://m.edsoo.ru/ff0b2abe

57

CBoiCTBA 2JIEKTPOMArHUTHBIX BOJTH

58

Ypok-xoudepenmus "[lkana
3JE€KTPOMATrHUTHBIX BOJIH.
Hcnons3oBanne 2J€KTPOMArHUTHBIX
BOJIH JIJISI COTOBOM CBSI3H"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b2fe6

59

VYpok-uccnenosanue "N3yuenue
CBOWCTB 3JICKTPOMArHUTHBIX BOJH C
TIOMOTMIHIO0 MOOWJIBHOTO TeneoHa"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b2c6¢

60

Pemenue 3aaa4 Ha OMPCACIICHUC
HaCTOThI U IJIMHBI




3HeKTpOMaFHHTHOﬁ BOJIHBI

DneKTpoOMarHuTHasi MpUpo/ia CBETa.

bubmuoreka [JOK
61 Ckopoctb cBeTa. BonHoBbIE httos//m.edsoo.ru/ffob3 1d0
CBOICTBA CBETA T -
Hcrounuku ceera. [Ipsmonuueiinoe
but6mmoreka [JOK
62 pacrpocTpaHeHue CBeTa. 3aTMEHUs
https://m.edsoo.ru/ff0b3658
Connua u JIyHbl D
3aKOH OTpa)k€HUs CBETa. 3epKaia. Bubsorexa LIOK
63 Pemenue 3a1au Ha mpuMeHEHUE https://m.edsoo.ru/ff0b38cd
3aKOHA OTPAXKEHUSI CBETA T -
64 [Ipenomiienue cBeta. 3aKoH bubnuoreka LIOK
MIPEJIOMJICHUS CBETA https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEHHEE OTpaKEHUE
65 cBeTa. Mcrop30BaHuEe MOJTHOTO bu6mmoreka [JOK
BHYTPEHHETO OTPAKEHUS B https://m.edsoo.ru/ff0b3cSc
ONITHYECKUX CBETOBOJIAX
JlaGopartopHas pabota
"UccnenoBanre 3aBUCUMOCTH yTIJIa
66 MIPEJIOMJICHUSI CBETOBOIO JIyya OT
yIJla NaJeHUs Ha TPaHuLEe "BO3IyX-
crexsio""
Ypok-koH(pepeHus
"Mcnonp30BaHuE MTOJTHOTO
67 BHYTPEHHETO OTPaKEHUSI:
CBETOBO/IBI, ONITUKOBOJIOKOHHAS
CBSI3b"
bub6mmoreka [JOK
68 JIna3zel. OnTHdyeckas cuiia JIMH3bI https://m.edsoo.ru/f0b3f2c
. bubnuorexa [JOK
69 [TocTpoenue n300paxxeHu B THH3AX https-//m.edsoo.ru/fi0b4dda
70 JlaboparopHas pabora bu6mmoreka [{OK

"Onpenenenre GOKyCHOTO

https://m.edsoo.ru/ff0b4206




PacCTOSIHUSI M ONTUYCCKON CHITBI
cobuparomient JUH3b1"

VYpoxk-koHpepenuus "OnTuyeckue

bu6mmoreka [JOK

/1 JIMH30BBIE TPHOOPHI" https://m.edsoo.ru/ff0c0a7e

7 I'ma3 kak onTuyeckas cUCTEMa. bubnuoreka [JOK
3peHue https://m.edsoo.ru/ff0b4684

73 Ypok-koHpepermus "JleexTs
3penusi. Kak coxpanuts 3penue"”

Paznoxenue 6e10ro cBeTa B CIEKTP.

74 Omneitel HetoTona. Crioxenue bubnuorexa [JOK
CIEKTPAJIbHBIX IBETOB. Jlucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
JlaboparopHast pabota "OnBITHI 11O

15 | o erom cnra s re B 10K

P " pesl https://m.edsoo.ru/ff0cOe2a
MIpH UX HAOJIIOACHUU Yepes
11BETOBbIC (HUIbTpHI"
Ypok-npakTukyM "BonHOBBIE

76 CBOMCTBA CBETA: IUCIIEPCUS,
unTepdepeniys u qudpaxus’”

77 Omnpite Pe3epdopna u mianeTapHas bu6mmoreka [{OK
MOJIeJIb aToMa https://m.edsoo.ru/ff0c12a8

78 IToctynatel bopa. Mozeins aroma
bopa

79| arovow. Knantrn Someaarie. bu6moresa LIOK

: ' https://m.edsoo.ru/ff0c144c
CICKTPBI

30 VYpok-npaktukym "HabOmonenne bubnuoreka [JOK
CIIEKTPOB UCIYCKaHUs" https://m.edsoo.ru/ff0c1550

81 PaanoakTHBHOCTE U €€ BUIBI Bubmiorexa LOK

https://m.edsoo.ru/ff0c1672




CtpoeHue aTOMHOTO sipa.

bu6mmoreka [JOK

82
HyxnoHHas mojniens https://m.edsoo.ru/ff0c18ac

33 PannoaxTuBHBIE NIpEBpaLICHUS. bubnuoreka LIOK
M3oTomnml https://m.edsoo.ru/ff0clal4

’4 Pemenue 3agay 1o teme: bu6mmoreka [JOK
"PagnoakTiBHBIEC IpEeBpalieHUs" https://m.edsoo.ru/ff0c1b4a

85 [Tepuon nmonypacnana
Ypok-koH(pepeHIHs

86 "Ppa I/IOaK’I(‘iIiIBIi{bI;I W3JTy4YCHHUS B bubmmorexa HOK

. Y " https://m.edsoo.ru/ff0c2126
PUPOJE, MEAUIIMHE, TEXHUKE
SnepHble peakuu. 3aKOHbBI
87 C(flx paHeHESI 3aH51 OBOTO U bubmmorexa HOK
P e https://m.edsoo.ru/ff0c1c58
MacCOBOT'0 YUCEI

88 OHeprus CBA3M aTOMHBIX SJIEP. bubnuoreka LIOK
CBsi3bp Macchl M SHEPTUU https://m.edsoo.ru/ff0c1d7a

89 Pemenue 3amgau no reme "SAnepueie
peakuun"

90 Peakuuu cunTe3a u genenus saep. bu6mmoreka [JOK
Wcrounuku sHeprun CosHIa U 3BE3] https://m.edsoo.ru/ff0c1e88
VYpok-koupepennus "SAnepHas

91 sHepreTuka. JlencTBus
PaaOAKTUBHBIX U31yYEHUN Ha
YKUBbBIC OpraHu3Mbl"

[ToaroroBka Kk KOHTPOJILHOU paboTe

9 110 TemMe "DIIEKTPOMarHuTHOE MOJIE. bu6muoreka [{JOK
DNeKTPOMarHuTHbIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBnie siBnenus"

KonTponbhas pabota no teme

93 "DJIeKTPOMarHuTHOE TOJIE.

DNEeKTPOMArHUTHBIC BOJTHBI.
KBauroBrie sBiaeuud"




[ToBTOpEeHME, 0000IICHNE.

bu6mmoreka [{IOK
4 'J'Ia60p ATOPHLIC p a6OTI),f 1o Kypey ! ! https://m.edsoo.ru/ff0c245a
B3aumoseiicTBue Ten
05 | pacuomume n xascemeonmosames |1 BuGarorexa LIOK
P " f[ https://m.edsoo.ru/ff0c2572
1o TeMe "TermioBble MPoIecChl
[ToBTOpenue, 0606meHue. Pemenue
96 pacyeTHBIX U KaUYECTBEHHBIX 3a7a4 1 bu6mmoreka [{JOK
o Teme "KII/] TermnoBbIx https://m.edsoo.ru/ff0c2a22
nBuraresnein”
57 | pacacmmtn caocemmemn s |1 Bumorexa LIOK
P " 9 " https://m.edsoo.ru/ff0c2b30
o teme "KII/I anekTpoycTaHOBOK
98 1§§§§°§§§ H§L126056H;$H§6 Kype 1 1 bubmorexa LIOK
" patop p " yPey https://m.edsoo.ru/ff0c2¢c52
CBETOBBIC SBICHUS
o | Mommeme oo biomac | e 10K
" https://m.edsoo.ru/ff0c2d6a
COXPAHCHUS B MEXAHHUKE
100 | rexcranm no e "Konegammn | 1 BuGamoraxa LIOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
o1 | Momopeme cbome Peme | Busmorea 10
" https://m.edsoo.ru/ff0c3044
SIBJICHHS
[ToBTOpenue, 0600meHue. Pabora ¢
102 TekcTaMu 1o Teme "KBaHToBast 1 1
snepHas pusmka"
OBLIEE KOJIMYECTBO YACOB I10 102 27

[TPOTPAMME




MPOBEPSIEMBIE IIPEJIMETHBIE PE3YJIbTATBI OCBOEHUSI OCHOBHOM
OBPA3OBATEJBLHON ITPOT'PAMMBI OCHOBHOT'O OBIIIET'O OBPA3OBAHUS

7 KJIACC

Kon
NpoBepsIeMoOro
pe3yJabTara

I[IpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeILHOI MPOrpaMMbl OCHOBHOI'O 00111er0 00pa30BaHusA

1.1

HCIIOJIb30BATh M3YUYCHHLIC ITOHATHA

1.2

pasindyaTth SABJICHHUA IO OMHCAHUIO HUX XapaKTEPHBIX CBOMCTB U Ha
OCHOBC OIIBITOB, ACMOHCTPUPYIOIIUX JAHHOC (bmnquKoe SIBJICHUC

1.3

pacro3HaBaTh TPOSIBIICHHE M3YyYCHHBIX (DH3MUYECKUX SIBICHUH B
OKpY’KalolleM MHpe, B TOM 4ucie (U3HUECKUe SBICHUS B MPHUPOJE,
IIPU 3TOM IEPEBOJUTH MPAKTUYECKYIO 3a7auy B YYEOHYIO, BBIICIATH
CYIIECTBEHHbIE CBOMCTBA (IMpU3HAKU) (PU3HUECKUX SIBICHUMN

1.4

OIMCHIBATh W3YYCHHBIC CBOHCTBA Tl M (PU3MYECKUE SBIICHHUS,
UCTONB3ysl (U3MYECKHe BEJIMYUHBI, TNPH ONHCAHUU TMPABUIBHO
TPAaKTOBaTh (M3MYECKUH CMBICT HCHOJNB3YeMbIX BEJIMYUH, HX
0003HAaYCHUS U eIUHHIIBI (PU3NUECKUX BEIUYHMH, HAXOAUTH (POPMYIIBI,
CBS3BIBAIOIIME JAHHYIO (U3UYECKYI0 BEIMYMHY C JAPYTHMH
BEIMYMHAMHU, CTPOMTHb  TpaQuKH  H3YYEHHBIX  3aBHCUMOCTEH
(bU3MYECKUX BEITUYHH

1.5

XapaKTepu30BaTh CBOICTBa Tel, (PU3NYECKUE SBICHHUS U IPOLECCHI,
WCIIONIb3YSl W3YYEHHBIE 3aKOHBI, P 3TOM [JaBaTh CIIOBECHYIO
(GbopMyIMpPOBKY 3aKOHa M  3alUChIBaTh €ro0  MaTeMaTHYeCcKoe
BBIPAXKCHHE

1.6

OOBSICHATh (PU3UYECKHUE SIBICHUS, TPOIECCHl U CBOWCTBA TENl, B TOM
9yyclieé U B KOHTEKCTE CHUTyallud MPaKTUKO-OPUEHTHUPOBAHHOTO
XapakTepa: BBIABIATh MPUUYUHHO-CIEJACTBEHHBIE CBSI3U, CTPOUTH
oObsicHeHHEe W3 1 — 2 JIOTMYEeCKHMX ImaroB ¢ omopod Ha 1 — 2
M3YYCHHBIX CBOMCTBA (DM3MUYECKUX SIBIICHUH, (DU3MUECKUX 3aKOHA WA
3aKOHOMEPHOCTH

1.7

pemars pacy€THbIE 3a1aud B 1 — 2 NEHCTBUS, UCIONIB3Ys 3aKOHBI U
(hopMyITbI, CBS3BIBAIONTNE (DH3NYECKHE BEIMUMUHBI: HA OCHOBE aHAJIN3a
yCIOBUSL 3a/Jauyd  3alMChIBaTh KPAaTKO€ YCJIOBHME, IOJCTABIATH
¢buznyeckue BeIWYNHBI B (POPMYJIIBI M IPOBOJAUTH PACUEThl, HAXOIUTh
CIpaBOYHbBIC JIaHHBIE, HEOOXOAMMBIE JUIS PELIeHUs 3a]a4, OLlEHUBATh
PEATUCTUYHOCTh MOTYYEHHON (hU3HUYECKON BEJIMUMHBI

1.8

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO pPELIUTh MpPU HOMOIIU
¢u3nyeckux MeETOZOB, B OMNMCAHUM HUCCIEAOBAaHMS  BbIIEIATH
IpoBepsieMoe  MpeANnoioXkeHue  (TUNoTe3y),  pa3iudarh U
MHTEPIPETUPOBATh TOJyUYEHHBIN pe3ynbTaT, HAXOAUTh OLIMOKU B
XO0J€ OMbITa, A€J1aTh BBIBOJLI IO €T0 PE3yJIbTaTaM

1.9

NPOBOANTH OMNBITHI MO HAOMIONCHUIO (U3UUECKUX SBICHUH WIH
¢usnueckux  CBOMCTB  Ten:  (opMyTUpOBaTh  MpOBEpSIEMBbIE
NPEAINIONOKEHHUs,  COOMpaTh  yCTAaHOBKY M3 IPEIJIOKEHHOTO




O60py,I[OBaHI/IH, 3aIIMChIBAaTh X0 OIIbITa U Q)OpMYJ'II/IpOBaTL BBIBObI

1.10

BBITIOJIHAT TIPSIMBIE W3MEPEHHS C HCIOJIB30BAHUEM aHAJOTOBBIX U
IUGPPOBBIX MPUOOPOB, 3aMMCHIBATh IOKa3aHUS MPUOOPOB € YUETOM
3aJIaHHON a0COJIFOTHOW MOTPENTHOCTH U3MEPEHUI

IPOBOJUTh  MCCIEJOBAHUE  3aBUCUMOCTH  OJHOH  (U3UYECKOil
BEJIMYMHBI OT JApPYroil C HCIOJBb30BAaHUEM TMPSAMBIX H3MEPEHUH,
y4acTBOBaTh B IUIAHMPOBAHUHU YYEOHOTO HCCIEAOBaHMs, cOOMpaTh
YCTaHOBKY U BBINOJHITh U3MEPEHUS, CIEAys NPEVI0KEHHOMY IUIaHy,
(buKcupoBaTh pe3yNbTaThl MOJYYEHHOM 3aBUCHUMOCTH (PU3HMUECKUX
BEJIMYMH B BUJIE TIPEUIOKEHHBIX TaOIUI] ¥ TPa(HKOB, AETIaTh BHIBOJIBI
I10 pe3yJIbTaTaM MCCIEA0BAHUS

1.12

IIPOBOJIUTh KOCBEHHBIE H3MEPEHUs (PU3NYECKUX BEIWYMH, CIeays
MIPEUI0KEHHON MHCTPYKIMH: TIPU BBITOJTHEHUN U3MEPEHHUN COOMpaTh
JKCIEPUMEHTAIbHYIO YCTAHOBKY M BBIYMCIATH 3HAYEHHE HCKOMOU
BEJINYUHBI

1.13

coOnrofaTh IMpaBWia TEXHUKM Oe30macHOCTH IHpu  pabore ¢
1a00paTOpPHBIM 000y I0BaHUEM

1.14

yKa3plBaTh NPUHIUNBI  JACHCTBHS NPHUOOPOB M TEXHUYECKHUX
YCTPOWCTB, XapaKTEpHU30BaTb IPUHILMIBI JEUCTBUS H3YyYECHHBIX
NpUOOPOB M TEXHUYECKUX YCTPOMCTB C IMOMOIIBIO HX OMMCAHUS,
UCTONB3ys 3HAaHMA O CBOMCTBaxX (pU3MYECKHX  SIBICHUA U
Heo0Xo/iuMble (PU3NYECKHE 3aKOHBI M 3aKOHOMEPHOCTH

1.15

NPUBOAUTH TNpPHUMEPHl (HAXOAUTh MHGMOPMAIMIO O MpPHUMEpax)
MPAKTUYECKOT0 UCIIOJIb30BAHUS (U3NYECKUX 3HAHUI B MOBCEIHEBHOU
KU3HM s obecrieueHus 0€30MacHOCTH MpH  OOpallleHuH ¢
npuOopaMu U TEXHUYECKHUMH yCTPOWCTBAMHU, COXPAHEHUSI 3[I0POBBS U
co0JII0ICHHUS HOPM SKOJIOTHYECKOT'0 TIOBEICHUS B OKpY XKarolleH cpesie

1.16

OCYILIECTBIATh OTOOpP MCTOYHMKOB MH(OpMaruu B cetu MHTepHET B
COOTBETCTBUM C 3aJlaHHBIM [IOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIIUXCA 3HAHUN U MyTEM CpaBHEHMS pPa3IUYHBIX HCTOYHHMKOB
BBIJICNIATE MH(DOPMAIUIO, KOTOpas SIBISETCS MPOTHBOPEYMBON HIIH
MOJKET OBbITh HEJOCTOBEPHOM

1.17

HCIIOJIb30BaTh pu BBIIIOJIHCHUH yueOHBIX 3a1aHUI
Hay4YHOIIOIYJIIPDHYIO ~ JIUTeparypy  (u3uyeckoro  copepkaHus,
CIIPaBOYHBIE MaTepHallbl, pecypcbl cetu VHTepHeT, BianeTh
npuéMaMM KOHCIEKTHPOBAHUS TEKCTa, MpeodpazoBaHus MH(DOpMaIUK
13 OJJHOM 3HAKOBOW CHUCTEMBI B JPYTYIO

1.18

C03/1aBaTh COOCTBEHHBIE KpaTKHUE MUChMEHHBIC U YCTHBIC COOOICHUS
Ha OCHOBE 2 — 3 WCTOYHUKOB HHPOpManuu (PU3NIECKOTO
COJZIep>KaHus, B TOM 4YHCJe MyOJIMYHO JeNaTh KpaTKhe COOOIIEHUS O
pe3yibpTaTax IPOEKTOB WM YUYEOHBIX HCCIECIOBAHUM, TPH OSTOM
rPAaMOTHO HCIOJIb30BaTh HW3YUYEHHBI NOHATHIHBIA anmapar Kypca
(hbU3MKH, COMPOBOXKAATH BRICTYIUICHUE TPE3EHTAIIMEH

1.19

IIPY BBIIIOJHEHUU Y4E€OHBIX IPOEKTOB M UCCIIEI0BAaHUN pacipeacisaTh
0053aHHOCTH B TPYIIIIE B COOTBETCTBUH C IOCTABJICHHBIMU 33Ja4aMH,
CIIEIUTHh 3a BBINOJIHCHHEM IIJIaHA JEHCTBUH, aJ€KBATHO OLICHUBATH
COOCTBEHHBIH BKJIaJ] B JIEATEIBHOCTh TPYIIBI, BBICTPAUBAThH
KOMMYHHKATUBHOE B3aMMOJCHCTBHE, YUUTHIBAS MHEHHE




OKPYKAIOIIHUX

8 KVIACC

Kon
NPOBEPSIEeMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI OCBOEHHUS OCHOBHOM
00pa3oBaTeILHOI MPOrpaMMbl OCHOBHOI'O 00111er0 00pa30BaHUsA

1.1

HCIIOJIB30BaTh IOHATHA

1.2

pasindaTtb SABJCHHUA IO OMHCAHUIO HUX XapaKTCPHBIX CBOWCTB U Ha
OCHOBC OIIBITOB, ACMOHCTPUPYIOIIUX JAHHOC (I)I/ISI/I‘-IGCKOG SIBJICHHUC

1.3

pacro3HaBaTh TPOSIBIIEHHE H3YYCHHBIX (PU3MUECKUX SIBICHUM B
OKpY’KalolleM MHpe, B TOM 4YHCIe (U3NUECKUE SBICHHUS B MPHPOIE,
NP 3TOM NEPEBOAUTH MPAKTUYECKYIO 3a/1auy B Y4eOHYIO, BBIAEIATH
CYIIECTBEHHBIE CBOMCTBA (TpU3HAKHK) (PU3MUECKUX SBICHUIN

1.4

OIMCHIBATh M3YYCHHBIC CBOMCTBA Tl M (HU3NYECKUE SBIICHHS,
UCTONB3ysl (U3MYECKHe BEJIMYUHBI, TNPH ONHCAHUU TMPABUIIBHO
TPAaKTOBaTh  (U3MYECKHH  CMBICT  HCIONB3YEMBIX  BEIIMYHH,
0003HaYeHUS U eIUHHILIBI (PU3NUECKUX BEIUYHH, HAXOAUTH (POPMYIIBI,
CBS3BIBAIOINME JAaHHYIO (U3MUYECKYI0 BEIMYMHY C JAPYTHMH
BEIMYMHAMH, CTPOMTHb  TpaQUKH  H3YYEHHBIX  3aBUCUMOCTEH
(U3UYECKUX BEITUYHH

1.5

XapaKTEepPHU30BaTh CBOMCTBA Tel, (U3MUECKUE SBJIICHUS W TPOIECCHI,
WCIOJIb3ysl H3YyYEHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CJIOBECHYIO
(GOpMYyITUPOBKY 3aKOHAa MW  3alHMCHIBAaTh €r0 MaTeMaTU4YeCKOoe
BBIPAYKEHUE

1.6

OOBSICHATH (PU3UYECKUE TPOIECCHl U CBOMCTBA TEJl, B TOM YHCIIC U B
KOHTEKCTE CHUTyalluid TNPaKTUKO-OPUEHTUPOBAHHOTO  XapakrTepa:
BBISIBJISITh IPHYUHHO-CJICICTBEHHBIC CBSI3H, CTPOUTH OOBsICHEHHE U3 |
— 2 JIOTMYECKHX IIIaroB ¢ MOMOIIbIO 1 — 2 W3y4EHHBIX CBOMCTBA
¢bu3nuecKux sABICHHUN, PU3NUIECKUX 3aKOHA MM 3aKOHOMEPHOCTH

1.7

pemaTth pacyéTHble 3aaud B 2 — 3 JEUCTBUS, UCHOJbB3Yys 3aKOHBI U
(hopMyIbl, CBS3BIBAIONTNE (DH3NIECKHE BEIMUMHBI: HA OCHOBE aHAJIM3a
YCIIOBHS 33J1a4¥l 3alUChIBaTh KPATKOE YCIOBUE, BBIABIATh HEAOCTATOK
JNaHHBIX JJIs pelleHus 3a/Jayd, BbIOMpaTh 3aKOHBI U (OPMYIIbI,
HeoOXoauMbIe ISl €€ pElIeHHUs, MPOBOAWTH PacuéThl M CPAaBHUBATH
MOJIydeHHOE 3HA4YeHHE (U3MUECKOM BEIMYMHBI C H3BECTHBIMU
JaHHBIMU

1.8

pacrno3HaBaTh IMpOOJIEMBbl, KOTOPHIE MOXHO pPELIUTh MPU IOMOIIH
(bu3n4ecKuX METOJ0B, UCTIONb3Ysl ONUCAHUE UCCIICA0BAHMS, BBIIEIATh
IIPOBEPSIEMOE NPEAIIOJIOKEHUE, OLICHUBATh IPABUIIBHOCTH IOPSAIKA
[IPOBEACHMS UCCIICIOBAHNUs, 1€]1aTh BbIBOIbI

1.9

INPOBOANTH OMNBITHI MO HAOMIOACHUIO (U3UUECKUX SBICHUHA WIH
¢usnueckux  CBOMCTB  Ten:  (opMyTMpOBaTh  MpOBEpSIEMBbIE
NPEANONOKEHUs,  COOMpaTh  yCTAaHOBKY M3  IPEIJIOKEHHOTO
000pYI0BaHUs], OIIMCHIBATH X0 ONbITA U ()OPMYIHPOBATH BHIBOJIBI

1.10

BBIIOJHATE MPAMBIC HM3MCPCHUA C  HCIOJL30BAHMEM aHAJIOI'OBBIX




npuOOPOB U AATYMKOB (HU3MUECKUX BEIMYUH, CPABHUBATH PE3YJIbTATHI
W3MEPEHHM ¢ YIETOM 3aJaHHOU a0COIIOTHOM MOTPEIIHOCTH

MPOBOAWTh  HMCCIEAOBAaHWE 3aBUCUMOCTH  OJHOW  (PpU3UUECKOU
BEJIMYMHBI OT JAPYroil € HCIHOJIb30BAHUEM MPSIMBIX HW3MEPEHUM:
IUTAHUPOBATh HCCIEAOBaHUE, COOMpaTh YCTAHOBKY U BBIMIOJIHATH
W3MEpEHHsI,  Cleays  MpeIoKEHHOMY  IUIaHy, (UKCHpPOBATh
pE3yNIbTaThl MOJYYEHHOW 3aBUCHUMOCTH B BHUJE TaOMUI] U rpaduKos,
JIEJIaTh BBIBOJIBI IO PE3yJIbTaTaM MCCIIEI0BaHUS

1.12

NPOBOJUTh  KOCBEHHbIE  M3MEpPEeHUs  (U3MYECKUX  BEJIUYUH:
IUTAaHUPOBATh U3MEPEHUs, COOMPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY,
clenys INPENIOKCHHOM HHCTPYKLUUU, M BBIYUCIATH 3HAYEHUE
BEJINYUHBI

1.13

coOmogaTh TOpaBWiIa TEXHUKH OE€30MacHOCTH MpH  pabore ¢
J1a00paTOPHBIM 000PYTIOBAaHUEM

1.14

XapaKTepu30BaTh MPUHIUIBI JIEHCTBUA HW3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa HUX OIMCAHUA, HCIOJb3Ys
3HAHUS O CBOMCTBaxX (PU3MYECKUX SABICHUA U HEOOXOIMMBbIe
(bu3nyecKkue 3aKOHOMEPHOCTHU

1.15

pacno3HaBaTb MPOCTBIC TCXHUYCCKUC yCTpOﬁCTBa U U3MCPUTCIILHBIC
IpUOOpPBI IO CXEMaM U CXEMAaTUYHBIM PUCYHKaM, COCTABIISATh CXEMBI
QJICKTPHUYICCKUX ueneﬁ C MOCJICOAOBATCIIBHBIM W IapaJlJICIIbHBIM
COCJMHEHHEM DJJIEMEHTOB, pa3jinyas yCJIOBHble 00O3HAaYEeHHUs
JJIEMEHTOB JICKTPUYECKUX LIENen

1.16

MPUBOJIUTH TNpPUMEPHl (HAXOIUTh HMHPOpPMALMIO O MpHUMeEpax)
MPAKTHYECKOTO HCIIOJIb30BaHUS (U3NYECKUX 3HAHUI B MOBCEIHEBHOU
KU3HM NI oOecriedeHHsi 0€30MacHOCTH TMpU  OOpalleHud ¢
npuOOpaMu U TEXHUYECKHUMH YCTPOUCTBAMHU, COXPAHEHHUS 3[IOPOBBS U
COOJTIOJICHHSI HOPM KOJIOTHIECKOTO TIOBEICHUS B OKPY KAIOIIEH cpejie

1.17

OCYIIECTBIISATH MOUCK HH(pOpMau GU3HIECKOTO COJACPKAHUS B CETH
HNutepHer, Ha OCHOBE HUMEKHOUIMXCSA 3HAHUUW U IyTEM CpPaBHEHUS
JOTIOTHUTENBHBIX HCTOYHUKOB BBIACIATH HMHPOPMAILUIO, KOTOpas
SIBJIICTCS] IPOTUBOPEUMBON MIJIM MOXKET OBITH HEIOCTOBEPHOU

1.18

UCTOJNb30BaTh TPU  BBINOJHEHHM Y4YEOHBIX 3aJaHUN  HAy4YHO-
HOMYJIIPHYIO JINTEpaTypy (PU3MYECKOrO COJEpXkKaHUS, CIPaBOYHBIE
Marepuainsl, pecypcbl cetu MHTepHer; Buaaers Ipuémamu
KOHCIIEKTUPOBAHMsI TEKCTa, peoOpa3oBaHus MHPOPMALUU U3 OAHOM
3HAKOBOU CUCTEMBI B IPYTYIO

1.19

CO3/1aBaTh COOCTBEHHBIE MMCHMEHHBIC M KPATKUE YCTHBIE COOOIIEHUS,
0000masi uHGOpMaNUIO U3 HECKOJBKUX HMCTOYHUKOB (HU3UIECKOTO
CONIep’KaHusi, B TOM 4YHCIEe MyOJMYHO NPEACTABISTH PE3yJIbTaThl
MPOSKTHOM WM HCCIICIOBATEIIbCKON  JICATEIBHOCTH, IPH OTOM
IPaMOTHO UCHOJb30BaTh W3yYEHHBIM MOHSATHUHHBINA amnmapaT Kypca
(U3HKH, CONPOBOKIATh BHICTYIJIEHUE MPE3eHTaLuel

1.20

IIPU BBITIOJHEHUHM Y4YEOHBIX MPOEKTOB M HCCIEIOBAaHUI (PU3NUECKUX
MIPOIIECCOB PACTpPEACIATh O0S3aHHOCTH B TPYIIE B COOTBETCTBUU C
[IOCTaBJICHHBIMM  33/Jla4aMM, CJEIUTh 3a BBIIOJIHEHUEM ILJIaHA
JEUCTBUM W KOPPEKTHPOBATh  €ro, aJEKBAaTHO  OLICHUBATH
COOCTBEHHBIH BKJAJ B JEITEIbHOCTh TPYMIbI, BHICTPAUBAThH




KOMMYHUKAaTHBHOE  B3aMMOJICHCTBHE,  TPOSBISAS  TOTOBHOCTH
paspemaTh KOHGIHKTHI

9 KJIACC

Kon
IpoBepsIeMoro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJILTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOT'O 0011Iero 00pa30BaHUA

1.1

HCIIOJIb30BATh M3YUYCHHLIC ITOHATHA

1.2

pas3jinyaTthb SABJICHHUA II0 OMHUCAHUIO HUX XAPAKTCPHBIX CBOIMCTB U Ha
OCHOBC OIILITOB, ACMOHCTPHUPYIOIIUX JAHHOC (1)1/131/1‘1601(06 SIBJICHUC

1.3

pacro3HaBaTh TPOSIBIICHHE M3YyYCHHBIX (PHU3MUYECKUX SIBICHUH B
OKpY’KalolleM MHpe, B TOM 4ucie (U3HUECKUe SBICHUS B MPHUPOJE,
IIPU 3TOM IEPEBOJUTH MPAKTUYECKYIO 3a7auy B YYEOHYIO, BBIICIATH
CYIIECTBEHHbIE CBOMCTBA (IpU3HAKU) (PU3HUECKUX SIBICHUMN

1.4

OMKCHIBATh W3YYCHHBIE CBONCTBA Teln M (DU3WUYECKUE SIBICHUSA,
UCTIONB3ysl (U3WYECKHE BEJIMYUHBI, TPH OMHCAHWUU TPABHIBHO
TPaKTOBaTh  (PU3UYECKHI  CMBICT  HCIONB3yeMBIX  BEJIMYUH,
0003HaUEHUS U €IMHULIBI (PU3NYECKUX BEITMYUH, HAXOAUTH (POPMYIIHI,
CBS3BIBAIOIIME JaHHYI0 (U3WYECKYI) BEIMYMHY C JAPYTUMHU
BEIMYMHAMH, CTPOMTH  TpaQuKH  HW3YYEHHBIX  3aBHCUMOCTEH
(U3HYECKUX BEIIMINH

1.5

XapaKTepu30BaTh CBOICTBa Tel, (PU3NYECKUE SBICHHUS U IPOLECCHI,
WCIIONIb3YSl W3YYEHHBIE 3aKOHBI, IPU 3TOM [JaBaTh CIIOBECHYIO
(GbopMyIMpPOBKY 3aKOHa M  3alUChIBaTh €ro0  MaTeMaTHYeCcKoe
BBIPAXKCHHE

1.6

OOBSICHATh (U3NYECKUE IPOLIECCHl U CBOMCTBA TeJl, B TOM 4YUCIIE U B
KOHTEKCTE CUTyallull IpPaKTUKO-OPUEHTHPOBAHHOIO  XapakTepa:
BBISIBJIATh IPUUMHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBsCHEHUE U3 2
— 3 JIOTMYeCKUX IIAroB € IMOMOLIBI0 2 — 3 H3Y4YEHHBIX CBOWCTBA
($u3nUecKuX siBJICHUH, GU3NUECKUX 3aKOHA WU 3aKOHOMEPHOCTH

1.7

pemate pacu€THbele 3a7auu (omuparouiyecs Ha cucteMy u3 2 — 3
YpaBHEHMH), UCHONb3Ysd 3aKOHBI M (OPMYJIBI, CBS3BIBAOIIHE
¢Gu3nyeckne BEIMYMHBI: HAa OCHOBE aHaJIW3a YCIOBMS 3a/a4d
3allAChIBaTh KPAaTKOE YCIOBHE, BBIABIATH HEJOCTAIOLIUE WIH
M30BITOYHBIE JaHHbBIE, BRIOUPATh 3aKOHBI U (POPMYJIbI, HEOOXOUMbIE
JUI PELIEHMs], MPOBOAMTH PACUYETHI M OLIEHHWBATH PEATUCTHUYHOCTH
MIOJIYYEHHOT0 3HaueHUs1 (QU3HUECKON BEJIUYMHBI

1.8

PpacCiio3HaBaThb HpO6J'IeMBI, KOTOPBIC MOYKHO PpCIIUTh IIPpH ITOMOIIH
(bl/ISI/I‘-IeCKI/IX MCTOAOB, MCIHOJIB3Yys ONHUCAHUC HUCCICAOBAaHUA, BBIACIIATH
IMPOBCPACMOC TIPCAIIOJIOKCHHUEC, OICHUBATL IIPABUJIBHOCTL IIOpsAAKa
MMPOBCACHUA HMCCIICAOBaHUA, [OCJIaTb BBIBOABI, HWHTCPIIPETUPOBATH
PE3YJILTATHI Ha6JIIO,Z[CHI/Iﬁ U OIIBITOB

1.9

MPOBOJUTH OIBITHI TI0 HAOMIOACHUIO (DU3MUYECKUX SIBICHUHA WU
(¢u3nUecKuX CBOICTB TeNl: CAMOCTOSITENLHO COOMpaTh YCTaHOBKY W3
n30bITOYHOTO Habopa 000pYJIOBaHMS, OMMCHIBATH XOJ OMBITA M €ro




pe3yNbTaThl, (HOPMYJIUPOBATH BHIBOJIBI

1.10

MPOBOAUTH TMPU HEOOXOIUMOCTH CEPUI0 MPSMBIX H3MEPEHHI,
OmpenieNisis CpeaHee 3HAueHHe H3MepsieMoil BenuuuHbl ((hOKycHOe
paccTositHue coOuparomeld JUH3bI), 000CHOBBIBATh BBIOOP crocoba
U3MepeHusi (M3MEPUTENIBHOrO Mpudopa)

MIPOBOAMTH HCCIEAOBAHWE 3aBUCUMOCTEH (PU3NYECKUX BEIMYUH C
UCMOJIb30BaHUEM NPSAMBIX U3MEPEHUI: IUIAHUPOBATh HCCIIEOBAaHUE,
CaMOCTOSITENILHO cOOMpaTh YCTaHOBKY, (DUKCHpOBaTh pE3yJbTaThl
MOJYYEHHOM 3aBUCHUMOCTH (PU3MUECKUX BEJIMYMH B BHUJAE TaOIULIU
rpadMKoOB, JeJ1aTh BbIBOJIBI 10 PE3yJIbTaTaM UCCIIECJOBAHMUS

1.12

MPOBOAWTh  KOCBEHHBIE  HM3MEPEHHUS  (PU3UYECKUX  BEIUYHH:
IUTAHUPOBATh U3MEPEHHsI, COOUPATh IKCIEPUMEHTAIbHYIO YCTAaHOBKY
U BBINOJHATH HW3MEPEHHUs], CIIeAys MPEIJIOKEHHON HHCTPYKLHNH,
BBIYMCIIITh 3HAYEHUE BEJIIMYMHBI M aHAIM3UPOBATh IOJIyYCHHbIE
pe3yJIbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUI

1.13

coOnrofaTh IMpaBWia TEXHUKM Oe30macHOCTH IHpu  pabore ¢
1a00paTOpPHBIM 000y I0BaHUEM

1.14

pa3nuyaTh OCHOBHBIC TNPH3HAKM M3YYEHHBIX (PU3MUECKUX MOJEINeH:
MaTepuagbHasl TOuka, a0COJIIOTHO TBEPAOE TEJO, TOUEUHBIN HCTOUYHUK
CBeTa, JIy4, TOHKas JIMH3a, IUIaHETapHas MOJENb aToMa, HYKJIOHHas
MO/IeJIb aTOMHOTO siipa

XapaKTepu30BaTh MPUHIUIBI JCHCTBUS HM3YyYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OIIOPOM HA MX OIMCAHMSA, HCIIOIb3Ys
3HaHHUSA O CBOMCTBAaX (DU3MYECKUX SBICHUH U HEoOXOIuUMbIe
¢du3nUecKrue 3aKOHOMEPHOCTH

1.16

UCIOJB30BaTh CXEMbl M CXEMAaTH4YHBIE PHUCYHKH H3Y4EHHBIX
TEXHUYECKUX YCTPOWCTB, WU3MEPUTEIIBHBIX pruOopoB 51
TEXHOJIOTUYECKUX TPOLIECCOB IPH PEIIEHUN Y4eOHO-NIPAKTUYECKUX
3a]1a4, ONTUYECKUE CXEMBI JJI OCTPOEHUS U300pakeHUHN B MJIOCKOM
3epKajie M coOuparoei JuH3e

1.17

MPUBOJIUTH TPUMEPHl  (HAXOIUTh HMHPOPMAIMIO O MpUMEpax)
MPAaKTUYECKOTO UCTOIh30BaHUS (PU3NIECKUX 3HAHUH B MTOBCEIHEBHOM
KU3HU JIsi  o0ecmedeHuss O€30MacHOCTH TMpU  OOpalieHuH ¢
npuOOpaMy M TEXHUIECKHMHU YCTPOUCTBAMH, COXPAHEHUS 3I0OPOBbS
COOJTFOICHUSI HOPM DKOJIOTHYECKOTO TIOBEJCHHS B OKPYIKAIOIIEH cpene

1.18

OCYIIECTBISATH MOUCK MHPOpMau (HU3HMYECKOTO COACPKAHUS B CETH
HNutepHer, caMOCTOSITENIBHO (OPMYIHpPYsi TOUCKOBBIM  3aIpoc,
HAaXOAUTb NYyTH  ONPENEIEHHUs  JOCTOBEPHOCTH  ITOJYUYECHHOU
nH(pOpMaAIMM HAa OCHOBE WMEIOIIMXCS 3HAHUW M JOTIOJHUTEIHHBIX
HWCTOYHUKOB

1.19

UCTOJIb30BaTh TPU  BBINOJHEHHM Y4YEOHBIX 3aJaHUN  HAy4YHO-
MOMYJISIPHYIO JIUTEPATypy (PHU3UYECKOrO COACpIKAHMS, CIIPABOYHBIC
Marepuayibl, pecypcbl cetu  MHTepHeT; BianeTb NnpuéMaMu
KOHCIIEKTUPOBaHUS TEKCTa, MpeoOpa3oBaHus MHPOPMAIUN U3 OJHOU
3HAKOBOM CUCTEMBI B IPYTYIO

1.20

co3aaBaThb COOCTBEHHBIE IHCHbMEHHBIE U YCTHBIC COO6]J.I€HI/IH Ha
OCHOBC I/IH(i)OpMaHI/II/I N3 HECKOJIBKUX HNCTOYHHUKOB (1)1/131/1qu1<01"0
COJACPpIKaHUA, Hy6ﬂH‘IHO MNPCACTABJIATL PC3YJILTATHI HpOeKTHOﬁ NI




UCCIIEIOBATEIBCKON  AEATEIBHOCTH, IPH  3TOM  TI'PAMOTHO
HCIIOJIB30BaTh U3yYEHHBIN MTOHATUNHBIN almapaTr u3y4aeMoro pasziena
GU3MKN U CONMPOBOXKJATh BBICTYIUIGHHE MpE3eHTalMeld ¢ yd&ToM
0COOEHHOCTEN ayAMTOPUU CBEPCTHUKOB

1.21

MIPHU BBITIOJHEHUH YYEOHBIX MPOEKTOB M HCCIEIOBaHHMA (pU3MUecKux
MIPOIIECCOB pACTIPEACNISITh O0SA3aHHOCTH B TPYIIE B COOTBETCTBUU C
IIOCTAaBJCHHBIMU 3aJayaMi, CJEIUTh 3a BBINIOJHEHHEM INIaHa
JNEWCTBUM W KOPPEKTHPOBATh  €ro, aJeKBAaTHO  OLICHUBATH
COOCTBEHHBI BKJAJ B JCITENBHOCTh TPYMIBI, BBICTPaUBAThH
KOMMYHHUKaTHBHOE B3aMMO/ICHCTBHE, TIPOSIBIISS TOTOBHOCTE
paspeniatb KOH(QJIUKTHI




IMTPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

7 KJIACC

Kon
paszjiena

Kox

IJIECMCHTA

HpOBepﬂeMble JIEMEHTDBI COICPKaAHUA

®OU3UKA U EE POJIb B IO3HAHUU OKPYKAIOIIETO MUPA

1.1

®uszuka — Hayka O npupoze. SIBJIEHHMs NPUPOIBI.
dusnveckue  ABJICHUSA: MEXAHUYECKUE, TEIUIOBBIE,
IEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBbIE

1.2

@usnueckne BeIMYUHBL. V3MepeHue  PU3MUECKUX
BenuuuH.  ®usmueckue  npubopel.  [lorpenrHocts
n3MepeHnid. Mexx1yHapoHas CUCTEMA €JIMHMI]

1.3

EctecTBeHHOHay4YHBIH METOJ IO3HAHMS: HaONIO/IECHUE,
IIOCTAaHOBKA HAy4YHOI'O BOIPOCA, BBIABM)KEHUE TMIIOTES,
AKCIEPUMEHT IO IMPOBEpPKE THUIIOTE3, OObSICHEHUE
Ha0JII01aeMOTr0 SIBJICHHUS

1.4

Onucanne PU3NYECKUX SBJICHUN C TOMOIIBIO MOJIeTIEH

1.5

[TpakTrdeckue paboThI:

N3mepenne paccTosTHUN.

W3mepenne o0bEMa KUAKOCTH U TBEPIOTO TEa.
Ornpezenenne pa3MepoB MaJIbIX TEJ.

N3mepenne Temmeparypbl MPU MOMOIIM YKUJIKOCTHOIO
TEPMOMETPA M JIATYUKA TEMIIEPATYPHI

ITEPBOHAYAJIBHBIE CBEJJEHNM A O CTPOEHNU BEIIIECTBA

2.1

CrpoeHue BemiecTBa: aTOMbl U MOJIEKYJIbI, X pa3Mephl.
OnbIThl,  JTOKa3bIBAIOLIME  JUCKPETHOE  CTPOCHHE
BElIECTBA

2.2

JlBwkenne  dyactmi — BemecTBa. CBs3b  CKOPOCTH
NBIDKCHUS 4YacTHIl C TeMmIeparypoil. bpoyHoBckoe
nBKeHue, muddysus

23

B3anmoneiicTBUe YacTHI] BEIIECTBA: IPUTKEHUE U
OTTAJIKUBAHHC

24

ArperaTHble COCTOSIHMSI BEILECTBA: CTPOCHHUE TIa30B,
KUAKOCTE U TBEPABIX  (KPUCTAUIMUECKHUX)  Tell.
B3aumocBsA3p MeXIy CBOWCTBAaMHU BEILECTB B Pa3HBIX
arperaTHpIX COCTOSIHMSIX M HMX aTOMHO-MOJIEKYJISIPHBIM
CTPOCHUEM

2.5

Oco0EHHOCTH arperaTHbIX COCTOSHUI BOJIBI

2.6

[TpakTrdeckue paboTHI:

Onenka JaumamMeTrpa aroMa METOAOM  psioB (¢
UCTIONB30BaHuEM oTorpaduii).

OMBITHI 110 HAOJIOICHHUIO TEIJIOBOTO PACIIUPECHHS Ta30B.
OMBITHI 1o OOHAPYKEHHIO JeCTBHS CUII
MOJICKYJISIDHOTO TIPUTSKCHHUS

JIBIDKEHME M B3AUMOJIEVCTBUE TEJI

3.1

MexaHuueckoe JIBIDKECHHE. PaBHOMEpHOE 5




HEPAaBHOMEPHOE JABUKECHHE

3.2

Ckopoctb. CpenHsisi CKOpPOCTb NPU HEPABHOMEPHOM
JBM>KEHUU. Pacu€T myTH 1 BpeMEHU JABUKEHUS

33

SIBnenne unepuuu. 3akoH uHepuuu. B3ammopeiicTBue
TeJl KaK NPUYMHA U3MEHEHUSI CKOPOCTH JIBUKEHUS TeEIl.
Macca kak Mepa HHEpTHOCTH TeJla

34

IInorHOCTE BemiecTBa. CBA3b INIOTHOCTH C KOJIUYECTBOM
MOJICKYJI B €IMHUIIC 00bEMA BEIIECTBA

3.5

Cuiia KaK XapaKTepruCTHKa B3aMMOJICHCTBHSI TEJl

3.6

Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuibl c
MTOMOIIIBIO TUHAMOMETPA

3.7

SIBrieHne TATOTEHUS W cuia TshkecTH. Cuila TSHKECTH Ha
Jnpyrux mianerax. Bec tena. HeBecomocTh

3.8

Cuna tpeHus. TpeHHE CKOIBXEHHS U TPEHHE IIOKOS.
Tpenue B IpUpoae U TEXHUKE

3.9

CrnoxxeHnue cwuil, HalpaBiICHHBIX IO OJHOW HPAMOM.
PaBHOgelcTBYOIIIASA CHII

3.10

[TpakTuyeckue paboOTHI:

OnpeneneHue CKOPOCTH PaBHOMEPHOIO  JIBMKEHUS
(wrapuka B OKHAKOCTH, MOJEIH  BIIEKTPUYECKOTO
apromMoOMIT u Tak jganee). OmnpeneneHne CpeaHen
CKOPOCTH CKOJBXEHHUs Opycka WIM IIapuKka 1o
HAKJIOHHOM  miockoctd. OmnpeneneHue  IMIOTHOCTU
TBEPIOTO Tena. OnbIThI, JIE€MOHCTPUPYIOIINE
3aBHCUMOCTb pacTshkeHHs (aedopmanuu) MNpy>KUHbl OT
OPUWIOKEHHOW cuiibl.  OMBITBI, JEMOHCTPUPYIOLIHE
3aBHCUMOCTb CHJIbI TPEHHSI CKOJIbKEHHS OT Beca Tejla U
XapakTepa CONpPUKACAIOIIUXCS MOBEPXHOCTEH

3.11

dusnyeckue ABICHUSA B MPUPOJE: IPUMEPH] IBUKECHUS C
pa3IMYHBIMUA CKOPOCTSIMM B JKMBOM M HEXHUBOW IIPUPOJE,
JCVCTBUE CUJIbI TPEHUSI B IPUPOAE U TEXHUKE

3.12

Texuudeckue YCTpOﬁCTBaI JAUHAMOMCTpP, HOAIIUITHUKH

JABJIEHUE T

BEPJIBIX TEJI, JKMJIKOCTEHN U TA30B

4.1

HaBnenune TBEpAoro tena. CrocoObl yMEHBIIEHUS U
YBCIIMYCHUS NABJICHUSA

4.2

JlaBnenue raza. 3aBUCUMOCTh JaBJICHUS raza oT o0bEMa,
TEMIIEPATYPhI

4.3

Hepenat{a JaBJICHUA TBép,Z[I)IMI/I TCJIaMHU, XUIKOCTAMHU U
razamu. 3akoH Ilackams. [THeBMaTHUeCKHE MaIIMHBI

4.4

3aBUCUMOCTH JaBJIICHUS KHUIOKOCTHU oT FHy6I/IHBI.
I'mapocraTuueckuil napagokc. CooOIarOIIMecs: COCybl.
FI/II[paBJ'H/I‘-IGCKI/Ie MCEXaHU3MBbI

4.5

ATtmocdepa 3emnu u atmochepHoe naBnerue. [puanHer
CyIIECTBOBaHUS BO3AYIIHOW 0Oomoukn 3emin. OTmbIT
Toppuuennu. 3aBUCUMOCTb aTMOC(EPHOTO JTABICHUS OT
BBICOTHI HaJl YDOBHEM MOPSI




4.6

Wsmepenne atmocdepHoro naeneHus. [Ilpubopsl ans
W3MEPEHUsI aTMOC(EPHOTO TaBICHUS

4.7

JlefictBue KMAKOCTM M ra3a Ha IOIPYKEHHOE B HHX
Teno. BelTamkuBaromas (apxumenoBa) cuia. 3aKOH
Apxumena

4.8

IInaBanue Ten. BoznyxonnaBanue

4.9

[TpakTnyeckue pabOTHI:

HccnenoBanue 3aBUCUMOCTHM Beca Tella B BOJE OT
0o0béMa mNOrpyXKEHHOM B JKUAKOCTb 4YacTH Tela.
OmnpeneneHre BbITAIKUBAIOLIEH CUIIbI, JEHCTBYIOIIEH Ha
TEN0,  INOrpyx’éHHoe B Kuakocte.  IIpoBepka
HE3aBHCHMOCTH BBITAJIKUBAIOIIEH CHIIBI, NEHCTBYIOILEH
Ha TEJIO B JKUIKOCTH, OT Macchl Tena. OIbIThI,
JEMOHCTPUPYIOIIME  3aBUCHUMOCTb  BBITAJIKHUBAIOIIEH
CHJIBI, ICUCTBYIOLIEH Ha TEJO B JKUAKOCTH, OT 00BEMa
NOTPYKEHHOU B JKMJIKOCTh 4AaCTU Teja U OT IUIOTHOCTH
xuakoctu.  KoHcTpywpoBaHue — apeomerpa  WIH
KOHCTPYMPOBaHUE  JIOOKM M  olpeaeineHue  eé
rpy30001bEMHOCTH

4.10

@dusnyeckre  SABICHUS B TNPUPOJE:  BIUSHHE
aTMOC(EepHOro AaBJICHUS Ha )KUBOW OPraHU3M, IJIaBaHUE
pbIO

4.11

TexHuueckue yCTpOHCTBA: COOOLIAIOIIUECS COCYHBI,
YCTPONCTBO  BOAONPOBOJA, THAPABINYECKUN IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOM Hacoc,
apeoMeTp

PABOTA, MOIITHOCTbB, SHEPI'MA

5.1 MexaHnndeckasi pabota

5.2 MexaHuyeckas MOITHOCTb

53 [IpocTble MexaHWU3MBI: pblyar, OJOK, HaKJIOHHAs
10ckocTh. [IpaBuio paBHOBecHs pblyara

54 ITpuMeHeHne npaBuila paBHOBECHS pbluara K 0JIOKY
«3omotoe  mpaBuio»  MexaHuku.  KoadpduuueHt

5.5 IOJIE3HOTO JENCTBUS MEXaHU3MOB. IIpoctsie
MEXaHU3MBbI B OBITY U TEXHHKE

5.6 IToTeHnManbHas SHEPTUHU TeJla, MOJHATOr0 HajJ 3eMiIEi

5.7 Kunernueckas sHeprus

53 [TomHas MexaHMuecKas SHEpIHi. 3aKOH M3MEHEHUS U
COXpaHEHUs MEXaHUUYECKON SHEpruu
[TpakTuyeckue pabOTHI:
Onpenenenue pabOThl CHIIBI TPEHHs IIPU PAaBHOMEPHOM

59 JBUKEHUM Tejla 10 TOPU30HTAIBHON IOBEPXHOCTH.
HccnenoBanue yCIIOBUI paBHOBECHS pelyara.
N3mepenne KIIJI HakimoHHOM 1ui0cKOoCcTH. M3ydenue
3aKOHA COXPAHEHUSI MEXaHUYECKOM dHEPTUn

5.10 dusnyeckue SBICHUS B IPUPOAE: pbhlUarM B TeEJe

YCJIOBCKA




TexHu4yeckue YCTpPOMCTBA: pbluar, MOABIKHBIM U

5.11 HETIOJIBYKHBIA OJIOKM, HAKIIOHHAS TUIOCKOCTh, MPOCTHIE
MEXaHHU3MBbI B OBITY
8 KJIACC
Kon Kon
IIpoBepsiemble 371eMeHTHI COAEPKAHNUS
pasaeJia 3JIEeMEHTa
6 TEIJIOBBIE ABJIEHW A
OCHOBHBIE TOJIOKEHUSI  MOJIEKYISPHO-KMHETHUECKOM
6.1 TEOpUH CTPOCHHUsS BemecTBa. Macca ©  pa3mepsl
' Mosiekysl.  OmbIThl, NOATBEPKIAIOLUIME  OCHOBHBIE
TTOJIOKEHUST MOJICKYJIIPHOKMHETHUECKOU TEOPHH
Mopenu  TBEpHOrO, IJKHUIKOTO W Tra3000pa3HOro
6.2 coctosiHMM BemecTBa. Kpucraminueckue u amopdHbie
TeIa
OObsicHEHHE CBOWCTB ra3oB, KUIKOCTEH W TBEPABIX TEI
6.3 Ha OCHOBE [IOJIOKEHUH MOJEKYJISIPHOKHHETHUECKOM
TEOpUU
6.4 CMaunBaHMe U KalWUISIPHBIE SBJICHUS
6.5 TennoBoe pacuIMpeHue U CKaThe
6.6 Temneparypa. CBsi3b TemIepaTypbl CO CKOPOCTBIO
) TEIJIOBOTO ABUKEHUS YaCTHI]
6.7 Buytpennsis sneprusi. CriocoObl ©13MEHEHUS BHYTPEHHEH
) SHEPrUH: TeIJIonepeiaya U COBEPIICHUE padOTHI
6.3 Bunel teronepenauu: TEMIONPOBOAHOCTh, KOHBEKIIUS,
) H31y4YECHUE
6.9 KonmuyectBo  Temmotel.  YiaenpHas — TEIUIOEMKOCTH
) BEIIECTBA
6.10 TemnmooOMeH u© TemoBoe paBHOBecUE. YpaBHEHHE
' TEIUIOBOTO OanmaHca
6.11 [InaBnenue u OTBEp/IeBaHNE KPUCTAIUTMYECKUX BEIICCTB.
' VY nenbHas TeMJI0Ta IUIABJICHUS
[TapooOpa3zoBanne u  KoHAeHcauusa.  Vcmapenwue.
6.12 Kumenne. YaenbHas  TemoTa  mapooOpa3oBaHUS.
' 3aBUCHUMOCTh TEMIIEpPATypbl KUMIEHUS OT aTMOC(EPHOTO
JTABJICHUS
6.13 BiraxxHOCTB BO3TyXa
6.14 OHeprus TomIuBa. Y ieibHasl TEIJI0Ta CTOPaHus
[Tpunmuner  pabotel  TeroBbix — aBuratenei  KITJ]
6.15 TEIJIOBOTO JBuratelns. TemioBble ABUTATENIM M 3aluTa
OKpY>Karolleu cpeibl
6.16 3aKOH COXpaHEHMsI U MPEBPAILEHUs] YHEPTHH B TETIJIOBBIX
poleccax




6.17

[TpakTiueckue paboTHI:

OnbIThI o 0OHapyXEHUIO JIEUCTBUSA CUII
MOJIEKYJISIPHOTO TPUTSKECHHUS.

OnpITel IO BBIPAIIMBAHUIO KPUCTAUIOB TMOBAPEHHOM
COJIM WJTU caxapa.

OnbITBl O HAOJIIOACHUIO TETUIOBOTO PACIIUPEHUS Ta30B,
KHUAKOCTEH 1 TBEPABIX TE.

OrmpesienieHre qaBieHUs BO3/1yXa B OAJIJIOHE MITIPUILA.
OnbIThI, JAEMOHCTPUPYIOIIUE 3aBUCHUMOCTH JIaBICHHS
BO3/lyXa OT ero o0bEMa U HarpeBaHuUs WIHM OXJIAXKICHUS.
[IpoBepka TrUMOTE3bl JTUHEHHONW 3aBUCHMOCTH JJIMHBI
CTOJIOMKA >KMIKOCTH B TEPMOMETPHUYECKOW TPYOKEe OT
TEeMIEPaTypHhI.

HaGmtoienue n3MeHeHMs] BHYTpEHHEH 3HEpPIruu Teila B
pe3yNbTaTe Temonepeaayu 1 paboThl BHEITHUX CHIL.
HccnenoBanue sBICHUS TEINIOOOMEHA NP CMEITMBAHUN
XOJIOJTHOM U TOpsiueld BOJBI.

OmnpeneneHne KOJIMYECTBA  TEIUIOTHI, MOJyYEHHOTO
BOJIOM TNpHU TEIUIOOOMEHE C HarpeThiM MEeTaNInYeCKUM
LUJIMHIPOM.

Omnpenenenue yenbHON TEIIOEMKOCTH BELIECTBA.
HccnenoBanue npouecca ucapeHusl.

Omnpenenenre OTHOCUTENBHOM BIAXKHOCTH BO3AyXa.
OnpeneneHue y1eabHON TEMJIOTHI IUIABJICHUS JIbJIA.

6.18

Odusuveckre SBICHUS B TMPHPOJAC: IMOBEPXHOCTHOE
HATSDKEHWE W KalWUIApHBIE SIBICHUS B TPUPOJE,
KpUCTaJIIbl B IpUpoJie, u3nydeHue CoiHIa, 3aMep3aHue
BOZI0EMOB, MOPCKHE OpH3bI; 00pa3oBaHUE POCHI, TyMaHa,
UHEs, CHETA.

6.19

TexHuueckue  ycTpoWCTBa:  KallWUIAPBI, IPUMEPHI
UCIIOJIb30BAaHUS KPUCTAJUIOB, >KMIKOCTHBIA TEPMOMETP,
JATYMK TEMIIEpaTypbl, TEPMOC, CHUCTEMA OTOIUICHHUS
JIOMOB, THIPOMETpPBI, ICUXPOMETp, MapoBas TypOHUHA,
JIBUTaTEJIb BHYTPEHHErO CTOPAHHSI.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHWA

7.1 OnexTpusanus Tei. /[Ba poaa 31eKTpUYECKUX 3apsI0B
B3aumoneiictBue 3apspkeHHbIX  Ted. 3akoH Kysona

7.2 (3aBUCHMOCTb CHJIBI B3aUMOJICHCTBHS 3apsHKEHHBIX TEJ OT
BEJIMYMHBI 3apsiI0B U PACCTOSIHUS MEKTY TEIaMH)
DinekTpudeckoe nosie. Hanpssk€HHOCTh 3IIEKTPHUYECKOTO

7.3 nosisd. IIpyHIMI Ccynepno3suuu 3JIEKTPUUECKUX MOoJIer
(Ha KaueCTBEHHOM YpOBHE)
Hocurenn »snexTpuyeckux 3apsaoB. JIEeMEHTapHbIN

7.4 anekTpudeckuil 3apsan. Ctpoenue atoma. [IpoBonHuky u
JMDJIEKTPUKHU

7.5 3aKOH COXpaHEHHUsI JIEKTPUUYECKOTr0 3apsia

7.6 DNeKTpUYecKui  TOK.  YCJIOBUA  CYIIECTBOBaHUS

QJICKTPUYICCKOT'O TOKA. M cTOYHUKY OCTOSHHOTO TOKA




HeﬁCTBHH QJICKTPHICCKOIO TOKa (TCHJ'IOBOG,

7.7 XUMHUYECKOE, MAarHuTHOE). OJEeKTPUYECKUH TOK B
KUIKOCTSIX M razax
73 Onektpuyeckas uenb. Cuiia Toka. DJEKTPUUYECKOE
) HalpsDKEHUE
79 CormpotusieHue MPOBOJHUKA. VY nenbHoE
) CONPOTUBJIEHUE BELIECTBA
7.10 3akon Oma Jyisl ydyacTka 1enu
711 [locnenoBarenpHOE UM MapajulelibHOE  COEIMHEHHE
' IIPOBOJHUKOB
712 Pabora W MOIIHOCTH JJIEKTPUYECKOTO TOKA. 3aKOH
) Jlxoynsa — Jlenua
713 DJNEeKTpUYECKUEe TeMH U TOTPEOUTENH DICKTPUUECKOU
' sHepruu B ObITy. KOopoTKoe 3ambIkaHue
714 [TocrossHHbIE MarHuThl. B3amMoaencTBHE NOCTOSIHHBIX
' MAarHUTOB
715 MarnutHoe mosie. MarHuTHoe 1Tojie 3eMJM U €ro
) 3HadYeHUe I )KU3HU Ha 3eMiie
716 OmnbIT Opcrena. MaruuTHOE 1OJIE IEKTPUYECKOTO TOKA.
' [IpuMeHeHre 3JIEKTPOMArHuTOB B TEXHUKE
JlelicTBUE MarHMTHOTO TOJISI HA TPOBOJHUK C TOKOM.
717 DNeKTpoABUIaTeNlb MOCTOSHHOTO TOKa. Mcnonb3oBaHue
) JJIEKTPOJBUraTeIe B TEXHUYECKUX YCTPOMCTBAX M Ha
TpaHCIIOpPTE
718 ONLBITBI ®dapapes. SIBnenue 3JIEKTPOMATrHUTHOMN
) nHaykimu. [Ipasuno Jlenna
DneKTporeHepaTop. Cnioco6bl MOy YEHUS
7.19 AIEKTPUYECKOMN SHEPIuHu. DJIIeKTPOCTAHITUN Ha
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTHH
7.20 [IpakTuyeckue paboOTHI:

OnbITel 10 HAOTIOACHUIO 3JIEKTPU3ALMH TET UHIYKIHeH
U IIPU COIIPUKOCHOBEHUH.

UccnenoBanue nAeMCTBUS SIESKTPUYECKOrO IO  Ha
IMPOBOAHUKHU U JUDJICKTPUKHU.

COopka u mpoBepka pabOTHl AJIEKTPUYECKON IIeTH
MOCTOSIHHOTO TOKA.

W3mepenue u peryiupoBaHHue CUJIbl TOKA.

N3mepenue u peryaupoBaHue HAIPSKCHMS.
HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO Yepe3
pEe3UCTOpP, OT CONMPOTHUBIICHUS PE3UCTOPA U HAIPSKEHUS
Ha pe3ucTope.

OnbITHI, JEMOHCTPHPYIOIINE 3aBUCHMOCTD
AJIEKTPUYECKOTO COMPOTHUBIIEHUSI MPOBOJHUKA OT €ro
AJIMHBI, TUIOIIAAN MTOMEPCUYHOTO CCUCHUS U MaTCpUaJia.
[IpoBepka mpaBuia CIOXKEHUS HANPSHKEHUHW — TIPHU
mocCJaCA0BATCIIbHOM  COCAMHCHUU JIBYX PE3UCTOPOB.
IIpoBepka npaBuiia A5l CHIIbI TOKAa NMPHU MapajlIeIbHOM




coeMHEeHNH  pe3uctopoB.  Ompenenenue  pabOThI
JJIEKTPUYECKOTO TOKA, HAYILEro 4epe3 Pe3UcCTop.
OmnpeneneHne  MOIIHOCTH — 3JIEKTPUYECKOTO  TOKa,
BBIIIEJISIEMON Ha pe3ucTtope. MccnenoBanue 3aBUCUMOCTH
CHJIBl TOKa, WAYILEro 4yepe3 JIaMIIOuKy, OT HaIllpsKEHHS
Ha Hell. Onpenenenue KIIJ[ narpeBarens. MccnenoBanue
MarHuTHOTO B3aWMOJICHCTBUS IOCTOSIHHBIX MAarHUTOB.
HSy‘ICHI/Ie MAarauTHOTO ITOJIA MOCTOAHHBIX MAaroHuTOB IIPpH
ux oOveauHeHMM M pasgeneHuu. MccnenoBaHue
JEUCTBUSI JIEKTPUUECKOI0 TOKA HA MarHUTHYIO CTPEJIKY.
OmnbIT,  JEMOHCTPUPYIOIIUME  3aBHCUMOCTb  CHJIbI
B33HMOII€I7[CTBPI$I KaTylIKh ¢ TOKOM W MarHuTta OT CHJIbL
TOKa M HalpaBleHUs ToKa B Karymke. 3yuenue
Z[ef/'ICTBI/ISI MAargiuMTHOIO IOJid Ha IMPOBOJHHUK C TOKOM.

KoncrpynpoBanue u U3y4YeHHUe paboThI
3IIEKTPOABUT ATES. N3mepenne KITA
3JIEKTPOJABUTaTEIBHOM YCTaHOBKHU. OnbIThI o

HUCCICIOBAaHUIO SABJICHUA BHGKTpOMaFHHTHOfI WHAYKIOHU:
HUCCICIOBAHUC W3MCHEHNH 3HA4YCHUS U HalpaBJICHUA
HHAYKIOMOHHOTI'O TOKA

7.21

dusnueckre SABJICHHS B MPUPOJE: DIEKTPUUYECKUE
ABJIGHUST B  atMocdepe, DJIEKTPUUYECTBO  KUBBIX
OpPraHW3MOB, MarHUTHOE TOJe 3eMiu, Apei( MOIOCOB,
POJIb MAarHUTHOTO TOJIS AJISl )KU3HU Ha 3emiie, MOJIspHOe
CUSIHUE

7.22

TexHu4YecKnue yCTpOWCTBA: JJIEKTPOCKOI, aMIIEPMETD,
BOJIbTMETP, PEOCTaT, CUETYHK IJIEKTPUUECKOW DHEPIHH,
AIIEKTPOOCBETUTEIbHBIE ~ MPHOOPBI,  HAarpeBaTelbHBIC
ANEKTPOTIPUOOPHI (mpumepsr), ANEKTPUIECKUE
NPEJOXPAHUTENH, JJIEKTPOMArHUT, O3JEKTPOJBUTATENb
MIOCTOSTHHOT'O TOKa, TeHEePaTOpP MOCTOSHHOTO TOKA

9 KJIACC
Kon
pazzen Kop snementa [IpoBepsiembie 371EMEHTHI COAEP KAHUS
a
8 MEXAHWYECKUE SABJIEHW
]1 Mexannueckoe JBWXEHUE. MarepuanabHas —TOYKa.
) Cucrema orcuéra
8.2 OTHOCHUTEJILHOCTHE MEXaHUYECKOI'O JBMKEHHUS
8.3 PaBHOMEpHOE NPSAMOJIMHENHOE IBUKEHHE
HepaBHoMepHoe npsimosivHeliHOe BUKeHue. CpemHsis
8.4 U MIHOBEHHas CKOpPOCTb Tejla IIPU HEPaBHOMEPHOM
JIBIDKCHUN
8.5 Yckopenue. PaBHOyCKOpEHHOE IIPSAMOJIMHEVHOE

JBHXCHHC




8.6 CBo0Ooanoe nmagenue. OnsITel [ammes
PaBHoMepHOEe naBMKeHHE MO OKpykHOCTH. I[lepuon u

8.7 yacTtora obOpamieHus. JIuHeiHas W yriioBasi CKOPOCTH.
L{eHTpoCTpEeMUTENBHOE YCKOPEHHE

8.8 IlepBbiii 3akoH HbroTOHA

8.9 Bropoii 3akon HeroToHa

8.10 Tperuii 3akoH Hprorona

8.11 [IpyHIIMT Cynepno3uIu CUll

8.12 Cuna ynpyroctu. 3akoH I'yka

313 Cuna TpeHus: CUJIa TPEHUS CKOJBXKEHHSI, CHJIa TPEHUS
MTOKOSI, APYTHE BUIBI TPCHHSI

R 14 Cuna TsKECTM W 3aKOH BCEMHPHOTO TATOTEHUS.

) YckopeHnue cBOOOIHOTO MaICHUs

215 Jswxenue tuaner  Bokpyr  Connma.  IlepBas
KOCMHYECKasi CKOPOCTh. HeBeCOMOCTh 1 nieperpy3ku

216 PaBHOBecue marepuaiibHOI TOUKU. AOCONIIOTHO TBEPOE
TEJI0

317 PaBHOBecue TBEPIOrO TeNa € 3aKPEIJIEHHOM OChIO
BpaieHusi. MoMeHT cwiibl. LIeHTp TskecTn

8.18 Nmnynbce Tena. M3menenne nmmnynbca. UMmynbe cuiibl

8.19 3aKOH COXpaHEHHs] UMITYJIbCa

8.20 PeaxTuBHOE IBIKEHIE

8.21 Mexanudeckas paboTa U MOIIHOCTb

872 PaGora cun Tsxkectn, ynpyroct, TpeHus. CBs3b
SHEPTUU U PabOThI

223 [loTenmmanpHass dHEpPrus Tena, TMOJHATOIO  HaJ
MOBEPXHOCTHIO 3eMIIn

8.24 IToTeHIManbHAsL SHEPT U CKATOU MPYKUHbI

295 Kunernueckass n»Heprus. Teopema o0 KHHETHYECKOU
SHEPTUU

8.26 3aKOH COXpaHEHHs] MEXaHUYECKON YHEPTUH

8.27 [IpakTrueckue paboThI:

OmnpeneneHue cpeiaHel CKOPOCTH CKOJIbKEHHUS Opycka
WIM JIBWKEHHS IapuKa II0 HAKJIOHHOM IUIOCKOCTH.
Omnpenenenne yCKOpeHUs Tella IIPU PaBHOYCKOPEHHOM
IBIDKEHHUH 110 HAKJIOHHOM INIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH MYTH OT BPEMEHH TIpU
PaBHOYCKOPEHHOM JIB)KEHUU 0€3 Ha4aJIbHON CKOPOCTH.
IIpoBepka THUIIOTE3BI: €CIM IPU PABHOYCKOPEHHOM
JIBUKEHUM 0€3 HadaJbHOW CKOPOCTH IYTH OTHOCSTCS
KaK psAJd HEYETHBIX YHUCEN, TO COOTBETCTBYIOIINE
MIPOMEKYTKH BPEMEHHU OJTMHAKOBHI.

HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUS CKOJIBKECHUS
OT CWiIbl HOpMajbHOro naeieHus. OmnpeneneHue
Koo duuuenta TpeHus ckoamkeHus. Ormpenenenue




KECTKOCTU MpyXuHbL. OmnpezneneHue pabOThl CUIIBI
TpEHUsT TIpU PAaBHOMEPHOM [JBHKEHHU Tella IO
TOPU30HTAIBHOM TOBepXHOCTH. OrmnpeneneHue padoThI
CUIBl  YOPYrocTd  mpu  noabéMe  Ipysa ¢
UCIIOJIBb30BAHUEM  HENOJABWKHOTO W TOJABUXKHOIO
0JIOKOB

dusznyeckue SIBICHUS B npupoac: MmpujirvBbl U OTJIMBBI,

8.28 nBwkeHrue T1iaHeT COJHEYHOM CHUCTEMbl, PEaAaKTHBHOE
JIBI>KEHUE JKUBBIX OPraHU3MOB
829 TexHuueckue  yCTpOWCTBA:  CHOUAOMETP,  JATYUKHU

IMOJIOKCHUS, paCCTOAHUS U YCKOPCHU S, PAKCTELL

MEXAHWYECKUE KOJIEFAHMA 1 BOJIHBI

9.1

KonebarensHoe npuxenne. OCHOBHbIE XapaKTEPUCTHKH
Kosie0aHuil: Iepuoi, 4acToTa, aMILUIUTY1a

9.2

MareMaTtnyeckuii u MIPYKUHHBIN MasITHUKHU.
[IpeBpanieHre sHepIruu Npu KojaeOaTeIbHOM ABHKECHUU

93

3aryxawmue KoneOaHusi. BBIHYXICHHBIE KOICOAHMS.
Pe3onanc

94

Mexanuueckue BOJHBI. CBOMCTBA MEXaHUYECKUX BOJIH.
[IpononbHBIE M moOmNEepevHble BOJIHBL. [[IMHA BOJHBI U
CKOpPOCTbh €€ paclpocTpaHEHHUs. MexaHNYeCcKue BOJIHBI
B TBEPJIOM TeJIe, CEHCMUYECKHUE BOJIHBI

9.5

3ByK. ['poMKOCTb 1 BbICcOTa 3BYKa. OTpakeHHe 3ByKa

9.6

WHdpa3ByK U yIbTpa3ByK

9.7

[TpakTuyeckue paboOTHI:

OmpeneneHne 4YacTOThl W Iepuoja  KoyieOaHuMit
MaTEeMaTUYECKOTO MasTHHKA.

OmpezpeneHne 4YacTOThl W Iepuoja  KoyieOaHuMit
NPY>KUHHOTO MasTHUKA

HccrnenoBanne  3aBHCUMOCTH — IEpUOa  KoJeOaHHiA
NOJBCLICHHOTO K HHUTH Tpy3a OT JUJIMHBI HUTH.
HccrnenoBanne 3aBHCUMOCTH — IEpUOAa  KoJeOaHHi
NPY>KUHHOTO MAasTHUKAa OT Macchl Tpy3a. [IpoBepka
HE3aBUCUMOCTHU nepuoa KoJIeOaHmi rpysa,
HOJBELICHHOTO K HUTH, OT MacChl Tpy3a M KECTKOCTH
npyxuHbl. M3mMepeHue yckopeHus: cBOOOIHOTO MaICHUS

9.8

Ou3nyecKkre SABJICHUS B MPUPOJAE: BOCIPHUITHE 3BYKOB
JKUBOTHBIMH, 3EMJIETPSCEHHUE, CEUCMUYECKUE BOJIHBI,
I[YHaMH, X0

9.9

TexHuueckue yCTpOMCTBa: 3XOJOT, MCHOJb30BAaHUE
yIbTPa3ByKa B ObITY U TEXHUKE

10

OJIEKTPOMAT'HUTHOE IT1OJIE 1 SJIEKTPOMAT'HUTHBIE BOJIHBI

DONEeKTPOMarHuTHOE MoJie. DJIEKTPOMArHUTHbBIE BOJIHBI.

10.1 .
CBoJCTBa 3JIEKTPOMAarHUTHBIX BOJIH
10.2 I[1Ikana 37€KTpOMArHUTHBIX BOJIH
10.3 OnexTpoMarHutHas npupoga csera. CKOpoOCTb CBeTa.

BonHoBbIE cBOMCTBA CBETA




[TpakTryeckue paboTHI:
10.4 N3yuenne CBOWCTB  3JIEKTPOMArHUTHBIX BOJH C
MTOMOIIHI0 MOOMJIBHOTO TenehoHa
dusuueckue SBICHUS B TMpPUPOJE: OHOIOTHUECKOe
10.5 JeificTBue BHUJUMOTO, yIIBTPaduoIETOBOTO u
PEHTI€HOBCKOTO M3JTy4YEHHUU
10.6 TexHuueckue YCTpOMCTBA: HCIIOJIb30BaHUE
) AJIEKTPOMArHUTHBIX BOJIH JIJIsi COTOBOM CBSI3U
CBETOBBIE ABJIEHU A
11.1 JlyueBast mozenb cBera. ICTOUHHKHM cBETa
11.2 [IpssMONMHENHOE pacIpOCTpaHEHUE CBETA
113 Ortpaxenue cBera. [lnockoe 3epkano. 3aKOH OTpaKEHUs
] cBeTa
114 [Ipenomnenune cBeta. 3aKOH MNPETOMIICHHS CBETa.
) [TosiHOE BHYTpEHHEE OTpaKEHHUE CBETA
11.5 JInnza. Xop nyyel B IMH3E
11.6 OnTuueckas cucreMa QoroamnmnapaTa, MHKpOCKOna u
) TEJIECKOIa
117 I'ma3 kak onruyeckas cucreMa. biau3opykocts U
) JIaJIbHO30PKOCTh
11.8 Pasnosxenue Oenoro cseta B cnekTp. OnbiTel HhtoTOHA.
) CrnoskeHue CeKTpallbHbIX LIBETOB. Jlucnepcus cBera
[IpakTnyeckue pabOTHI:
WccnegoBanne  3aBUCUMOCTH  yIila  OTpPa)XKEHUs
1 CBETOBOI'O JIy4a OT yIJla Ia/IeHusl.
W3ydyeHne xapakTepUCTHK H300pakeHUs TpeaAMeTa B
IUIOCKOM 3€pKajie.
HccnegoBanne  3aBUCUMOCTH  yIJla  IPEJIOMIICHUS
CBETOBOI'O JIy4a OT YIJIa NaJIeHHs Ha TPAHULIE «BO3IYX —
11.9 CTEKJIO».
[Tonyyenne u300pakeHUH C TIOMOIIBIO COOMpArOIIEH
JINH3BI.
Ompenenenrue (HOKYCHOTO PACCTOSHUSI M ONTHYECKOM
CHJIBI COOMpAIOIIEH INH3HI.
OnbITHI 110 Pa3I0KEHUIO OEJIOT0 CBETA B CIIEKTP.
OneITel IO BOCHPUATHIO 1IBETa MPEAMETOB NPHU HUX
HaOJI0ICHUH Yepe3 IIBETOBbIC (DUIIBTPHI
dusnueckue ABICHUs B npupoze: 3arMeHus CoaHIa u
11.10 JlyHbl, mIBETA TEN, ONTHYECKHUE SIBJICHUS B aTMocdepe
(uBet HeOa, pedpakius, pajgyra, MUPax)
11.11 Texnuueckue YCTPOMCTBA: OYKHU, [IEPUCKOII,
' dboToanmnapar, ONTHYECKHE CBETOBOIbI
12 KBAHTOBBIE ABJIEHU
1.1 Omnbitel Pesepdopna u miaHerapHas MoJelb aToMa.
) Mopens atoma bopa
12.2 Hcnyckanne W TNOTJIONIEHHWE CBeTa aroMOM. KBaHTBHL




JluneiuaTpie CIEKTPHI

12.3

PannoaktuBHOCTE. Anb(ha, 6eTa- 1 raMMa-u3IydeHUs

12.4

Crpoenne aromHoro szapa. HyxnoHHas Mozens
aTOMHOTO siipa. M3oTonsl

12.5

PanuoaktuBHbie npeBpamienus. [lepuon momypacnana
aTOMHBIX si7Iep

12.6

ﬂl[epHLIe pCaKkuuu. 3aKOHBI COXpAaHCHUA 3apsAd0BOT0 U
MaCCOBOI'O YUCECII

12.7

3H€pFI/I$I CBS31 ATOMHBIX AICP. CBsI3b MaccChl U OHCPrun

12.8

Peaknuu cuHTe3a n nenenus suep. ICTOUHMKM SHEprun
Comuriia 1 38631

12.9

Snepnas osHepreruka. JlelicTBHE  paJIMOAKTHUBHBIX
V3JIy4CHHI Ha )KUBbIE OPTaHU3MBI

12.10

[IpakTrueckue paboThHI:

HaGmoeHue CIIONIHBIX W JIMHEHYATHIX CIEKTPOB
U3ITy4YEHUSI.

UccnegoBanue TpeKOB: M3MEPEHUE HHEPTUU UYACTHULIBI
0 TOpMO3HOMY ITyTH (TI0 poTorpadusim).

H3mepenne paaroakTuBHOTO (hoHA

12.11

@usnueckue ABJICHHS B IPUPOJE: ECTECTBEHHBIN
PaaOaKTUBHBIN ¢on, KOCMHMYECKHE Jy4H,
PagUOAKTUBHOE U3IIyYCHHUE IIPUPOAHBIX MUHEPAJIOB,
JICHCTBUE PAJMOAKTUBHBIX MH3JIy4YCHUH Ha OpraHU3M
YEJIOBEKa

12.12

Texnuueckue YCTPOWCTBA: CIIEKTPOCKOIL,
WHAMBUIYAJIBHBIN 103UMETp, KaMepa Buibcona




ITPOBEPAEMBIE HA OI'D 11O ®PU3UKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHA OCHOBHOM OBPA30BATEJBHOM MPOT'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepsieMoOro
TpeOOBaAHMS

IIpoBepsiemble TpeOOBaHUS K NMPeAMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHSI OCBOEHMSI OCHOBHOM 00pa3oBaTebHOI
NMPOrpaMMbl OCHOBHOI'0 0011ero odopasosanust Ha ocHoe PI'OC

[lonnmanue ponu  (QU3MKKM B HAYYHOM  KapTHHE  MHpa;
c(OpMHPOBAHHOCTh 0A30BBIX MPEACTABICHUNA O 3aKOHOMEPHOM CBS3U
U TI03HAaBa€MOCTH SIBJICHUM MPHUPOJBI, O POJIU DKCIEPUMEHTA B
¢usuke, o cucreMoobOpasywomeil poaun (U3MKK B pa3BUTHU
€CTeCTBEHHbIX HAayK, TEXHHUKH M TEXHOJOTHH, 00 >BOIIOIHU
¢u3nyeckux 3HaAHUH W MX POJM B LIEIOCTHOM €CTECTBEHHOHAYYHOU
KapTHHE MHpa, O BKIAJE POCCHUICKMX W 3apyOEKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSCHEHHE MPOLIECCOB OKPYKAIOIIETO
MHpa, pa3BUTHE TEXHUKU U TEXHOJIOTUN

3HaHUsT O BHMJAX MaTepuu (BELIECTBO M IMOJIE€), O JBMXKEHUU KaK
crocobe cyIiecTBOBaHUSI MaTepUU, 00 aTOMHO-MOJIEKYJISIPHOU Teopuun
CTPOEHHUS BEIIECTBA, O (PU3UUECKOW CYIIHOCTU SBICHHNA NPHUPOJIBI
(MeXaHUYeCKHX, TEeIJIOBBIX, OJJIEKTPOMArHUTHBIX M KBAHTOBBIX);
YMEHHE pa3InyaTh SIBJICHMS 110 ONMCAHUIO UX XapaKTEPHBIX CBOWCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JTaHHOE (PU3HUECcKoe SBICHUE;
YMEHHUE paclo3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3MUYECKHX SIBICHUIM
B OKpYXarollleM MHpEe, BBIIEHAS HX CYILIECTBEHHbIE CBOMCTBA
(TpuU3HAKH)

Brnagenue ocHOBamMM TMOHSATUHHOIO amnmapata M CUMBOJIMYECKOTO
s3bIKa (PM3UKU W UCIOJB30BAaHUE WX JUIS PEIICHUs y4eOHBIX 3ajad;
YMEHHE XapaKTepu30BaTh CBOMCTBA TeJ, (U3MUECKHE SIBICHHUS H
MPOLIECCHI, UCTIOB3Ys DYHIAMEHTAIbHbBIE U YMIUPUUYECKUE 3aKOHBI

YMeHue onuchiBaTh U3y4eHHbBIE CBOMCTBA TN U (PU3UYECKUE SBIICHMUS,
WCTIOJB3YS (DM3HUYECKUE BEITHUNHBI

Bnagenne ocHOBaMM METOJOB HAy4yHOTO IO3HaHHUS C YYETOM
coOJroIeHHs IpaBuil OE3011aCHOTO TpyJa: HaOIoJeHHE (PU3NUECKUX
SIBJICHUIA:

YMEHHUE CaMOCTOSITEJIbHO COOMpPATh AKCIEPUMEHTAIBHYIO YCTaHOBKY
W3 JaHHOTO Habopa 00OpYyMOBaHMS MO MHCTPYKIIMH, OMHCHIBATH XOJI
OIIBITA M 3aMKCBIBATH €r0 PE3YyJIbTaThl, (HOPMYIHUPOBATH BBIBOIbI;
MIPOBEJICHUE NPSIMbIX U KOCBEHHBIX U3MEPEHUHN (PU3NUECKUX BEITUYMH:
YMEHUE IUJJaHUPOBAaTh M3MEPEHMs, CaMOCTOSTENbHO COOMpaTh
SKCIEPUMEHTAIbHYI0 YCTAaHOBKY [0 HWHCTPYKIUH, BBIYUCIATH
3HAYCHUE BEJIIMYMHBI U AHAIU3UPOBATh IIOJYUYEHHBIE PE3YJbTaThl C
Y4ETOM 3aJaHHOU MTOTPEIIHOCTH PE3YyJIbTaTOB U3MEPEHUN;
IIPOBEJICHUE  HECJIOXKHBIX  OKCIIEPUMEHTAJIBHBIX  MCCIEIOBAHUI;
CaMOCTOSITEJIbHO  COOMpaTh OKCIEPUMEHTAJIBHYI0 YCTaHOBKY U
IIPOBOAMTH  MCCIENOBAaHUE IO  WHCTPYKUUHM,  IPEICTABIATH
MOJIy4E€HHBIE 3aBUCHMOCTH (UM3UYECKUX BEJIMYMH B BHUJE TaOJULl U
rpaduKOB, yUUTHIBATh MOTPELIHOCTH, JIeJIaTh BHIBOJIBI IO Pe3yibTaTaM
HCCJIEIOBAHMSI




[loHnmaHue  XapakTepHBIX  CBOMCTB  (DU3MYECKHX  MOJCICH
(MaTepuanbHas TOYKa, aOCOJIOTHO TBEPIOE TEJIO, MOJICIHU CTPOCHUS
ra3oB, XHIKOCTeH W TBEPIBIX Tel, IUIAHETapHAas MOJCIh aToMma,
HYKJIOHHasi MOJIEJIb aTOMHOTO f]pa) U yMEHHME NPUMEHATh UX IS
00BsSICHEHHsI (PH3HMUECKUX TPOIIECCOB

VYMenune oOBSICHATh (U3MUYECKHE MPOLECCHl M CBOWCTBA TEN, B TOM
Yyuciae M B KOHTEKCTE CHTyallud MPaKTUKO-OPHEHTHPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBISATH IPUUNHHO-CIIEACTBECHHBIE CBSA3U U
CTPOUTH OOBSCHEHHE C OMOPOM Ha M3yUYCHHBIE CBOMCTBA (PH3MUECKUX
SBJICHUH, (PU3MUECKHE 3aKOHBI, 3aKOHOMEPHOCTH ¥ MOJIEIIN

YMmeHue pemath pacuéTHble 3afauu (Ha Oaze 2 — 3 ypaBHEHHI),
UCTIONB3Ysl 3aKOHBI W (OpPMYJBI, CBS3bIBAalONINE  (PHU3HUECKHE
BEJIMYMHBI, B YaCTHOCTH, 3alACHIBaTh KpAaTKOE YCJIOBHE 3a/layM,
BBISIBIISITH  HEJIOCTAIOIINE JaHHBIC, BHIOMPATh 3aKOHBI M (OPMYIIHI,
HeoO0XoauMbIe Ui €€ pelIeHus], HCI0JIb30BaTh CIIPABOYHbIE JaHHbIE,
MIPOBOJUTH PAc4€Tbl M OLICHMBATh PEATUCTUYHOCTH IOJYyYEHHOIO
3Ha4YeHUs (PU3NYECKON BEIMYMHBI; YMEHHE ONpEIesaTh pa3MEepPHOCTb
(bU3NIeCKOi BETMUMHBI, IIOJYIEHHON IPU PEIICHUH 3a/1a4H

YMeHue XapaKTepu30BaTh MPUHIUMBI  JCUCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCIIe OBITOBBIX NPUOOPOB, M MPOMBIIUICHHBIX
TEXHOJIOTMYECKUX MPOILIECCOB MO0 UX ONUCAHUIO, UCHOJIb3Ys 3HAHUS O
CBOMcTBaxX (U3WYECKUX SABJIECHUN U HeoOXoauMmble (U3HUECKUE
3aKOHOMEPHOCTH

10

YMeHue uCHoiab30BaTh 3HAHUA O (PUIMYECKUX SIBICHUSAX B
MOBCETHEBHON  KM3HM s oOecrieyeHHs O€30MaCHOCTH NP
oOpamieHud ¢  OBITOBBIMH ~ IpubOpaMH M TEXHUYECKUMU
YCTPOMCTBAMHU, COXPAHEHHUs 3J0pOBbsi M  COONIONEHHS HOPM
9KOJIOTMYECKOTO TOBEJACHUS B OKpY’Kalollell cpezae; MOHUMaHHE
HEOOXOUMOCTH MPUMEHEHHs JOCTHKEHUH (PU3MKM U TEXHOJIOTHM
JUISL pallMOHAJIbHOTO IPUPOJI0TNI0Ib30BAHUS

11

OnpIT TOMCKA, TpeoOpa3oBaHWs M TPEACTaBICHUS HH(OpMAIH
(bU3NYECKOTO CONEpKaHUs C HCIOJNb30BAaHUEM HH(POPMAIIOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHM; YMEHHE OIEHHWBATh JIOCTOBEPHOCTH
MOJly4eHHOW WHQOpPMAIMM HAa OCHOBE HMEIOMIMXCS 3HAHUUW U
JIOTIOJIHUTENBHBIX ~ WCTOYHUKOB; yYMEHHME  HCIOJb30BaTh  IIpH
BBITIOJTHEHUH Y4YEOHBIX 3aJaHUil HayYHO-TIOMYJISIPHYIO JIUTEpaTypy
(U3NIECKOro CoJepKaHus, CIPAaBOUYHBIC MaTEpUANbI, PECYpPCHl CETH
WnrtepHner; BnageHue 0a30BBIMM  HaBBIKAMU  MIPeOOpa3OBaHUA
MHPOpPMALIMM W3 OIHON 3HAKOBOM CHUCTEMBI B JpPYTyI0; YMEHHE
CO3/1aBaTh COOCTBEHHbIE NHUCHMEHHbIE W YCTHBIE COOOIIEHUS Ha
OCHOBE MH(OPMALIMU M3 HECKOJIBKUX HCTOYHHKOB




ITEPEYEHD 9JIEMEHTOB COAEPKXAHMUSA, IIPOBEPAEMbBIX HA OI'D 110 ®PU3UKE

Kox IIpoBepsieMblii 3J1eMEHT COACPKAHMS
1 MEXAHWYECKUE SBJIEHU A
1.1 Mexanndeckoe aBmxkeHre. MarepuanpHas Touka. Cucrema otcuéra. OTHOCHTEIHHOCTD JIBHKCHHSI
12 PaBHOMEpHOE 1 HepaBHOMEpHOE aBMkeHHE. CpeHsisi ckopocTh. DopMyria I BEIYUCICHUS CpeHel ckopocTu: v = S/t
PaBHOMEpHOE TMpSIMOTUHEHHOE NBIKEHHE. 3aBUCHMOCTh KOOPAMHATHI Tejla OT BPEMEHHM B CIIyyae PaBHOMEPHOTO MPSIMOJIUHEHHOTO
JBUKCHUS:
1.3 x(t)=x,+vt
I'padmkm 3aBUCUMOCTH OT BpPEMEHH JUIS MPOCKIIUH CKOPOCTH, MPOSKIUU TMEPEeMENICHHS, ITyTH, KOOPIWHATHl NMPH PaBHOMEPHOM
NPSIMOJIMHEMHOM JBU)KEHUU
3aBUCUMOCThH KOOPJIMHATHI TeJla OT BPEMEHH B CIIy4ae paBHOYCKOPEHHOTO MPSIMOJIMHEMHOTO JIBUKEHUS:
2
-Sx':f:l =1-.|;|: ’i'f_ax * ey
<
@opMynbl Uil NPOEKIMH NEPEMEIIECHUs], MPOEKIUH CKOPOCTH W NPOEKIUU YCKOPEHHSI NPHU PABHOYCKOPEHHOM MPSIMOJIUHEHHOM
JBUOKEHUU:
—_— r_
1.4 .sl\.(r)—vgl.-r—n.\.-?.
U.‘f(’r} =Upy T4, 1,
a,(f)=canst,
vy, — v, =2a.s,
I'padvkm 3aBUCHMOCTH OT BPEMEHH ISl MPOSKIIUU YCKOPEHUs, MPOCKIIMH CKOPOCTH, MPOSKIMU IMEePEMEIICHHUs, KOOPIUHATHI TIPH
PABHOYCKOPEHHOM IPSIMOJIMHEWHOM JIBUKEHUU
1.5 CBobognoe manenue. DopMyIbl, ONUCHIBAIOIIME CBOOOJHOE MaJeHHE Teja IO BEpPTHUKAIM (IBUKEHHE Tejla BHU3 WM BBEpX

OTHOCUTENIFHO MOBepXHOCTU 3emin). I'paduku 3aBHCHMOCTH OT BpPEMEHH JUIsl MPOEKLUUH YCKOPEHHs, NPOEKUUH CKOPOCTH H




KOOPAWHATELI IpU CBO60,Z[HOM IMaJICHUU TCJIa 110 BEPTUKAJIN

CKopocTh paBHOMEPHOI'O ABM)KEHHUS TENA 110 OKPYKHOCTU. HampasiieHue CKOpOCTH.
®dopmyna 175 BBIYUCIEHUS CKOPOCTH Yepe3 paguyc OKPYKHOCTHU U MepuoJi oOpalieHus:

2R
T

HeHTpOCTpeMI/ITeHLHOC YCKOPCHHUC. HanpaBneHHe HECHTPOCTPEMUTCIIBHOI'O YCKOPCHHUA. CI)opMyna JJI BBIYUCJIICHUS YCKOPCHUSA:

L
1.6 GH = ?
dopmyia, cBsI3bIBarOIas IEPUOL U YAaCTOTY OOpaIlleHHUs:
V= !
T
Macca. IInotHocTs BemecTsa. @opmMyia il BBIYUCICHUS INIOTHOCTH:
i m
1.7 V
1.8 Cuna — BektopHast Gusnueckas BenuunHa. CoKeHHe CHil
1.9 SBnenue unepuuu. Ilepssiii 3akoH HeroTOHA
Bropoii 3akoH HeroToHa:
1.10 F=m-a
CoHanpaBieHHOCTh BEKTOPA YCKOPEHUS TeJla U BEKTOPa CHJIbIL, NEHCTBYIOIIEH Ha TEJIO
1.11 B3anmopeicrtsue ten. Tperunt 3akoH Herorona:

_—y

Fy g=—F 5




1.12

TpCHI/Ie IMOKOsA U TPCHUC CKOJILKCHHA. CDopMyna AJI1 BBIYUCJIICHHA MOAYJIA CUJIBI TPCHUA CKOJIBbKCHUA:

FIP =n-N

1.13

Hedopmarus tena. Ynpyrue u Heynpyrue nedopmannu. 3akoH ynpyroit aedopmanuu (3akoH ['yka):

F=k-Al

1.14

BCQMI/IpHOQ TITOTCHUE. 3aKOH BCCMUPHOT'O TATOTCHUA:

FoG. 1y i”:
R
Cuna TspkecTH. Y CKOpeHHe CBOOOTHOTO TaIeHHs.
®dopmyna a7 BBIYUCICHUS CUITBI TSDKECTH BONIM3H MoBepxHocTH 3eminu: F = mg.

JIBmkenue manet Bokpyr Connna. [lepast kocMuueckast ckopocts. HeBecOMOCTh U eperpy3ku

Nwmmynse Tena — BekTopHas (pu3nveckast BeIMIrHa.
D=mo

I/IMHYJ'IBC cucteMsl Tea. U3MeHeHue HMITYJIbCA. I/IMHy.]'IBC CHIJIBI

3aKOH COXpaHECHHS UMITYJIbCA JJI 3aMKHYTOW CHCTEMBI TEJ:
D=mU, +in, U, =const

PeaktuBHOE IBUXKEHUE

Mexanunueckas pabora. @opMyiia 1j1sk BHIYKCIEHUS PAOOTHI CHIBL:
A=F5cosa
MexaHudecKkas MOITHOCTD:

A
t

N=




1.18

Kunernueckas n NOTCHIUAaJIbHAs SHECPIrus. d)opMyna JJIs1 BBIYHUCIICHUA KHHETUIECKOMN OHECPTUH:

2

frs
B=mg

Teopema o KuHETHUECKOH dHeprur. PopMyJia i BEIYMCICHUS MOTCHIIMAILHOW SHEPTUH Tejia, MOAHITOTO

HaJ 3eMIIEH:

E _ =megh
P o

1.19

Mexanudeckast SHEpPIHsL:
E=E;.+E »

3aKoH COXpaHCHUA MEXaHUYeCKOM OHCPIuu. (DOpMYJ'Ia JJI1 3aKOHAa COXPAaHCHUA MEXaHUYEeCKOH OHCPIUH B OTCYTCTBUC CHUJI TPCHUA: E
= const.
HpeBpameHHe MEXaHUYEeCKOH OHCPI'vM IIpU HAJIMYHUU CHUJIbI TPCHUA.

1.20

[IpocTeie MexaHU3MBI. «30JI0TOE IPABUIIO» MEXAHUKH.
Peryar. MomenT cunbl: M - Fl.
VYcioBre paBHOBECHS phluara:

M +M, +..=0
[MonBwxHbIHN 1 HenoABWXKHBIN 010ku. KI1/] mpocThIx MexaHU3MOB,
S "11:[3113511:15

Aaaq::aqemaﬂ

1.21

JlaBiienure TBEPIOTO TENA.
®opmyna 715l BBIYUCIICHUS 1aBJICHUs TBEPIOTO Tea:

=
P=rg:




[aBnenue raza. AtmocdepHoe 1aBlieHUeE.
IM'uapocTraTudeckoe 1aBiieHUE BHYTPHU KUIAKOCTH.
dopmyna a7 BEIYUCICHUS JaBICHUS BHYTPU KUIKOCTH:

P=pg+ Py
1.22 3axoH Ilackans. I'mapaBanueckuii mpecc

3axoH Apxumena. @opmyna Juis ONpeesIeHUs BEITAIKUBAIOIIEH CUIIBI, IEHCTBYIOIIEH Ha TEJO, OTPYKEHHOE B XKUAKOCTh WM ras:
1.23 Fap =P8V

Ycnosue miaBanus tena. [lnaBanue cynoB U BO3AyXOIlJIaBaHUE

Mexanndeckue KojebaHus. AMIUTUTY/Ia, IEPHOJ] U YacToTa Koiebanuit. opmyia, CBA3BIBAIOIAS YACTOTY M TIEPUOJ] KOJICOaHUIN:
1.24 . ol

T

1.25 MareMaTHYECKUI U NPY>KUHHBINA MasTHUKU. [IpeBpaliieHue SHepruu npy KosiedaTeabHOM JIBUKECHUU
1.26 3aryxaromue konebanus. BeiHykieHHbIe KoneOaHus. Pe3oHaHc

Mexannueckue BoJsiHbL. [IpoonpHbIe 1 onepeuHble BOIHBL. J{JIMHA BOJIHBI M CKOPOCTh PAaCIPOCTPAHEHUS BOJIHBI:
1.27 h=v-T
1.28 3ByK. ['pomMKOCTb 1 BbIcOTa 3ByKa. OTpakeHHe 3ByKOBOW BOJIHBI Ha rpaHulie ABYX cpell. MHdpa3ByK U yibTpa3ByK
1.29 IIpakxmuueckue pabomul

W3mepeHue cpeHel MIIOTHOCTH BELECTBA; apXUMEIOBOM CHIIBL; KECTKOCTH MPYKUHBL; K03 PULIMeHTa TpeHUsI CKOIbKEHUs; pabOThI
CHJIBI TPEHHS, CHJIBl YIPYTOCTH; CPEIHE CKOPOCTH BMKEHHUSI OpycKa 10 HAKIOHHOH IJIOCKOCTH; YCKOPEHHs OpycKa Ipu JIBUKCHUU
10 HAKJIOHHOM IUIOCKOCTH; YaCTOTHI M NEpHOo/ia KOJIeOaHNH MaTeMaTUYeCKOro MasiTHUKA; YacTOThI U MEproia KojebaHuil MpyKUHHOTO
MasiTHUKa; MOMEHTA CWJIbl, JEMCTBYIOLIEro Ha pblyar; pabOThl CHJIBI YIPYTOCTH IpPHU MOABEME Ipy3a C MOMOIIbI HEMOJBUKHOIO
6110Ka; pabOThI CUJIBI YIPYTOCTH IPU MOABEME Ipy3a C MOMOIIBIO OJIBUKHOTO OJIOKA.

WccnenoBanne 3aBUCMMOCTH apXUMEIOBOU CHIIBI OT 00bEMa MOTPYKEHHOW YacCTH Teja M OT IUIOTHOCTU KHUAKOCTH; HE3aBHUCHUMOCTH
BBITAJIKUBAIOIEH CHJIBI OT MAacChl TE€NA; CUIIbl TPEHUS CKOJBXXEHHS OT CHJIbl HOPMAJIBHOIO NABJIEHMS M OT POAA MOBEPXHOCTH; CHIIBI
yIPYTOCTH, BO3HHUKAIOIIEH B MpYKWHE, OT CTENEeHU JaedopMaly MPY>KUHBI; YCKOPEHHS OpycKa OT yrja HakJIOHAa HalpaBIISIONICH;
nepuoJia (4acToThl) KojaeOaHUH HUTSHOTO MasiTHUKA OT JUIMHBI HUTHU; MEPHOAA KoJeOaHUil MPYy>KMHHOIO MasTHUKA OT Macchl rpysa u




J)KECTKOCTH IIPYXHUHBI;, UCCIICAOBAHNEC HE3ABUCUMOCTH II€CPUOIA KoJIeOaHHMH HHUTSIHOIO MasTHHKA OT MAacCChl rpysa. HpOBepKa yCJ10BUA
PAaBHOBCCHS pblyara

Quzuueckue s61eHuUss 8 npupode. TIPUMEPHI ABMKEHUS C PA3TUIHBIMH CKOPOCTSIMU B JKUBOW M HEKHUBOWU MPHUPOE, NCHCTBUE CHIIBI
TpeHHUs B MPUPOAEC U TEXHHKE, MPWIUBBI W OTJIUBHI, JABWKEeHHE TulaHeT COJHEUHOW CUCTEMbI, PEaKTUBHOE ABM)KEHUE >KHBBIX

1.30 OpPraHM3MOB, pblYaru B TEJIE YeJIOBEKa, BIMSHHE aTMOCPEPHOIO JABJICHUS HA >KUBOW OpraHM3M, IJIJaBaHUE PbIO, BOCIPUSATUE 3BYKOB
YKUBOTHBIMH, 36MJIETPSICEHUE, CEIICMUUECKHE BOJIHBI, LIYHAMH, 9XO
Texnuueckue ycmpoiicmsea: CIUJOMETP, JATYUKU TOJOKESHHSI, PACCTOSHUS M YCKOPEHHUS, AMHAMOMETp, MOALIUITHUKY, PAKEThI, phlyar,

131 TIOJIBMYKHBIM W HETIOJBMKHBIN OJIOKM, HAKJIOHHAs TJIOCKOCTb, MPOCThIE MEXaHU3MBI B OBITY, COOOIIAIOMIMECS COCY[bI, YCTPOWCTBO
BOJIONIPOBO/IA, THAPABIMYECKUN Tpecc, MaHOMETp, O0apoMeTp, BBICOTOMEp, MOPIIHEBOM HAcOC, apeoMeTp, IXOJOT, MCHOIb30BaHUE
yIBTPa3ByKa B ObITY M TEXHUKE

2 TEIJIOBBIE ABJIEHU S
71 OCHOBHBIE TOJIOXKEHHUS MOJIEKYJISIPHO-KMHETUYECKOM TEOpUH CTpOEHUs BellecTBa. Mojenu TBEPAOro, XHUAKOTO U ra3zoo0pa3HOro
) cocTosiHMi BemecTBa. Kpucrammyeckue n amopdHbie Tena

2.2 JIBmxeHne yactull BeniectBa. CBsA3b CKOPOCTHU JABMKEHHS YacTHIL ¢ Temneparypoil. bpoyHoBckoe apmkenue, auddysus

2.3 CMmauuBaHUE M KallWJUISIPHbIE SIBJICHUS

24 TemnoBoe paciliupeHue U cKaTue

2.5 TernoBoe paBHOBECHE

2.6 BuyTpenHss sHeprusi. PaboTa u Temionepeaya Kak cnocoObl U3MEHEHHsI BHYTPEHHEN SHEPTHU

2.7 Bubl Temonepenayn: TEMI0ONPOBOAHOCTh, KOHBEKIMS, U3ITYUEHHE
Harpesanue u oxnaxaenue ten. KonnuecTBo TEIoTsl. Y ieabHas TEMI0EMKOCTB!

2.8 O=cm(t,—t,)
3aKOH COXpaHEHUs SHEPTUU B TEIUIOBBIX Mpolieccax. Y paBHEHHUE TEIJIOBOrO OalaHca:

2.9 Ql _Qg _---:0
Hcnapenue u xoHneHcanus. MismMeHeHne BHYTpeHHEH YHEPTHH B Mpoliecce UCHapeHus U KoHaeHcanuu. Kunenue xuakoctu. Y ienbHast

2.10 TEIUIOTa mapoodpaszoBanust: L = Q/m




2.11

Bnaxxnocts BO3ayXa

IInaBneHue u KpucTtajui3anus. HN3menenue BHyTpeHHefI OHCPI'UU IIPH IIABJICHUU U KPpUCTAJUIU3AllUH. VY aenpHas TemioTa IIaBICHUS:

,_9

2.12 r=—
m

213 BHyTpeHHsIs SHEprusi CropaHus TOIUTMBA. Y IeibHasl TeIJI0Ta CTOpaHus TOIuBa: ¢ = O/m

2.14 [TpuaImne! paboTtsl TerioBbix aeurareneil. KI1J[ terioBoro npuratens
IIpaxmuueckue pabomul
N3mepenue ynenpbHOW TEIIOEMKOCTH METAIIMYECKOTO I[MIWHAPA; KOJMYECTBA TEIUIOTHI, TOJTYYEHHOTO BOJOW KOMHATHOM

215 TEeMIepaTypbl (UKCUPOBAHHOW MAacCCHl, B KOTOPYIO OMyIeH HarpeTbil WINH/D; KOIIMMECTBA TEIIOTHI, OTAAHHOTO HAIPETHIM
HWIMHIPOM, TOCJIE OMYCKaHHS €ro B BOJy KOMHATHOW TeMIepaTyphbl; OTHOCHUTEIBHON BIIaXXHOCTH BO3AyXa; YAENbHOM TEIUIOTHI
raBiaeHus apaa. MccnenoBanre N3MEHEHHs TeEMIIEpaTyphl BOJBI MPU PA3IUUHBIX YCIOBUSX; SIBJCHUS TEII00OMEHA MPU CMEITUBAHUU
XOJIOJTHOM W TOpsiuet BOJIbI; Mpollecca HCHapeHus

216 Qu3zuueckue A61eHUs 8 NpUpoOe: TIOBEPXHOCTHOE HATSDKEHUE U KalWUISIPHbIE SIBJICHUS B MIPUPO/IE, KPUCTAIIIBI B IPUPOJIE, U3ITyUEeHUE
CouHIla, 3aMep3aHie BOJOEMOB, MOPCKHE OpU3bI; 00pa30BaHME POCHI, TyMaHa, UHEsl, CHEra

217 Texnuueckue ycmpovicmea: KalWJUISIPbl, TPUMEPHl UCIOJBb30BAaHUS KPUCTAUIOB, XKUIKOCTHBIM TEPMOMETp, TATUUK TEMIIEpaTyphl,
TEPMOC, CHCTEMa OTOIJICHHUSI JOMOB, THTPOMETPHI, ICUXPOMETP, MapoBasi TypOWHA, IBUTaTelIb BHYTPEHHETO CrOPaHus

3 DJIEKTPOMAT'HUTHBIE ABJIEHUA

3.1 Dnektpusanys Te. JBa BUjia 3J1eKTpUUECKUX 3apsiioB

3.2 BzanmopeiictBue 3apskeHHBIX Tell. 3akoH Kynona

3.3 3aKOH COXpaHEHHUs IEKTPUUYECKOTrO 3apsia

34 Dnextpuyeckoe mone. Hanpsok€HHOCTH AneKTpudeckoro mossd. [IpuHIUI Cynepro3uiuu 3IeKTPUYeCKUuX Moyiel (Ha KauyeCTBEHHOM
YPOBHE)

3.5 Hocurenu snektpudeckux 3apsaoB. JleHcTBUE AIEKTPUYECKOro MOl Ha AJIEKTpUudecKue 3apsaanl. [IpOBOTHUKY U TUAJIEKTPUKH

3.6

[TocTosiHHbIN nekTpudeckuil Tok. JleiicTBus anekTpudyeckoro Toka. Cuia Toka. Hanpsoxenue.
I=q/t, U=A4/4




BHGKTpI/I‘IeCKOG COIIPOTUBJICHUC. yI[eJ'IBHOC QJICKTPHUYICCKOC COIIPOTUBJICHUC:

3.7 R =pl/S
33 3akon Oma juis yyactka snekrpudeckoit nenu: [ = U/R

[TocnenoBarensHOE COETUHEHNUE TPOBOHUKOB:

e TT—TT T. D_
).r :I-'_}-. '[r' —'["l _'[r"_}-.. R_R]. _R-_}
3.9 [TapamiensHOE coeMHEHNE TPOBOIHUKOB PABHOTO COMPOTHUBIICHHUS:
R
U=U;;I=I+1,;R=—.
] - ST 2

CwmenaHHbIe COSIMHEHNS TPOBOJHUKOB
3.10 PaGota u mourHOCTh AnekTpudeckoro Toka. 4 = Ult, P = Ul

3akoH [[xoyns — Jlenna:

7

3.11 Q=I"-R-t
3.12 OnbIT Opctena. MarHuTHOE 1oJIe IPsIMOTO MPOBOJIHUKA C TOKOM. JIMHUM MarHUTHOW MHIYKITUU
3.13 MarauTHOE MojIe MOCTOSHHOTO MarauTta. B3anMmomeiicTBre IIOCTOSHHBIX MAarHUTOB
3.14 JleficTBHEe MarHUTHOTO NOJIsl Ha MPOBOJIHUK C TOKOM
3.15 OnbiTel @apazes. fABiaeHue >aeKTpoMarHuTHON uHaykumu. [Ipasuso Jlenna

IIpaxmuueckue pabomul

N3mepenne 37eKTpudecKoro COMPOTUBIICHUS PE3UCTOPA; MOIITHOCTH AJIEKTPUIECKOTO TOKA; PAOOTHI SJIEKTPUIECKOTO TOKA.

HccnenoBanne 3aBUCUMOCTH CHIIBI TOKAa, BO3HHMKAIOMIETO B MPOBOAHHMKE (PE3UCTOPHI, JIAMIIOYKA), OT HAMPSHKEHUS HAa KOHIAX
3.16 MIPOBOJIHUKA; 3aBHUCHUMOCTH CONPOTUBIICHUS OT JUIMHBI TPOBOAHHKA, IUIOMIAAM €ro TIOMEePEYHOr0 CEUEHHUS U YyAEIbHOTO

COIIPOTHUBJICHUS.
HpOBCpKa mpaBujia IJId JJCKTPHUYCCKOIO HANPsIKCHUA IIPU IMOCICAOBATCIBHOM COCAWHCHHU IIPOBOAHHKOB; IIpaBuWjia JIA CHJIIbL
QJICKTPHUYICCKOI'O TOKA IIPH apaJIJICJIbHOM COCAUMHCHUHN ITPOBOJHNKOB (pe3I/ICTOpH n naMnqua)




Dusuveckue A6/1eHUA 8 npupode.‘ QJICKTPHUYCCKHUC ABJICHUA B aTMOC(bepe, QJICKTPHUICCTBO KHUBBIX OPTraHU3MOB, MAIrHUTHOC I10JIC 3eMJII/I,

317 Apeiid moiocoB, poib MArHUTHOTO TOJISL JUISI XKU3HH Ha 3eMuie, MOJIIPHOE CHSHUE
Texnuueckue ycmpoticmaa: 31EKTPOCKOI, aMIIEPMETP, BOJIBTMETP, PEOCTAT, CYETUMK IEKTPUUECKON IHEPTHH, FIEKTPOOCBETUTEIbHbBIE

3.18 npuOOpBl, HarpeBaTeNbHbIC 3JICKTPONPHOOPHl (IPUMEPHI), SIEKTPUUYECKHUE NPEAOXPAHUTENH, SJIEKTPOMATHUT, 3JIEKTPOABUIraTElb
MIOCTOSIHHOT'O TOKA, TE€HEPaTOp MOCTOSIHHOTO TOKa

3.19 DnexkTpoMarHuTHele BoHbI. I1Ikana 3JeKTpOMarHUTHBIX BOJIH

3.20 Jlyueast moniens cBeta. IIpsimosinHEHHOE pacIpOCTpaHEHUE CBETa

3.21 3akoH oTpaxkeHus cBera. Ilnockoe 3epkaio

3.22 IIpenomnenue cBera. 3aKOH MPEJIOMIICHUS CBETA

3.23 Jucnepcus ceera

3.24 Jlunza. Xox nydeit B imH3e. DokycHOE paccTossHue quH3bl. OnTudeckas cuia auH3bl: D = 1/F

3.25 ['na3 kak ontuyeckas cucreMa. OnTuyeckue npubopsl
IIpaxmuueckue pabomul
N3mepenune onTudeckoil cuibl coOuparoiiel JIMH3bI; (POKYCHOTO pacCcTOsIHUSA coOMparolie JIMH3bI (TI0 CBOMCTBY PaBEHCTBA pa3MepoB

3.26 npeaMeTa U n300paxeHus, Korjia MpeIMeT pacioyiokeH B IBOMHOM (oKyce), MoKa3aTess MpeToMISHUs CTEeKIIa.
HccnenoBanme cBoWcTBa M300paskeHUsI, IOTYYCHHOTO C MOMOIIBIO COOHMpAromiell JTMH3bI, U3MEHEHUS! (POKYCHOTO PACcCTOSHUS JIBYX
CJIOKEHHBIX JIMH3; 3aBUCUMOCTH YTJIa MPEJIOMIICHHsI CBETOBOTO JIyda OT yTIJia MaJIeHUs] Ha TPAHMIIE «BO3AYX — CTEKIJIO»

397 Qusuueckue aenenus 6 npupoode: 3atmenust Connua u JIyHsl, 1[BeTa Tej, oNTUYECKUE sBIeHUs B aTMochepe (uBeT Heba, pedpakius,
paayra, MUpax)

3.28 Texnuueckue ycmpoticmaa. O9KH, IEPUCKOII, oToanmapaT, ONTHIECKHE CBETOBOIBI

4 KBAHTOBBIE ABJIEHU

4.1 PannoaktuBHOCTh. Anb(ha-, 6eTa-, ramma-usnydenus. Peakuun anbda-u 6eta-pacmana

4.2 OmnsiTel Pesepdopraa mo paccessHuio anbba-yactuil. [InmanerapHas MoJenb aTomMa

4.3 CocraB aromHoOro siapa. M3o0tomnsl

4.4 [Tepuon nmonypacrnajga aTOMHBIX SIAEP

4.5 S nepHble peakiyu. 3aKOHbI COXPaHEHUS 3apsiJOBOTO U MAaCCOBOTO YHCE

46 Qu3zuueckue A61eHUA 6 npupooe: eCTeCTBEHHBIN })aI[I/IoaKTI/IBHHﬁ ($hoH, KOCMUYECKUE JIyYH, PAJIMOAKTUBHOE H3IyYEHUE MPUPOIHBIX
MUHEpaJIOB, IeHCTBUE paAMOAKTUBHbIX U3TyYEHUI Ha OPraHU3M YeIoBeKa

4.7 Texnuyeckue ycmpoticmea.: CIIEKTPOCKOII, HHANBUAYAJIbHbIN 103UMETp, Kamepa BuibcoHa, siiepHasi 3HepreTuka







YYEBHO-METOJMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

1. dusuka: 7-i knacc: 6a30BbIl ypoBeHb: yueOHUK, [lepoimkun Y. M., MBanos A. U.,
IIpoceemenue 2023;

2. @usuka: 8-if kiacc: 6a30BbIi ypoBeHb: yueOHUK, [lepoimkun U. M., MBanos A. U.,
IIpoceemenue 2023;

3. ®usuka: 9-if knacc: 0a30BbIil ypoBeHb: yueOHUK, [lepoimkun U. M., I'ytauk E. M.,
NBanos A. 1., IletpoBa M. A., IIpocBemenue 2023.

METOAUYECKHUE MATEPHAJIBI UIA YYUTEJIA
1.  ®wusuka. 7 kiacc ba3oBblit ypoBeHb. MeToauueckoe nocodue K yueOHUKY

Ilepsimkun Y. M., Banos A. 1.

2.  ®uzuka. § knacc ba3oBblit ypoBeHb. MeToauueckoe nocooue Kk yueOHUKY

Ilepsimkun Y. M., Banos A. 1.

3.  ®usuka. 7 kiacc ba3oBblil ypoBeHb. MeToanueckoe mocodue K yueOHUKY

Ilepbimkun U. M., I'ytauk E. M., UBanoB A. 1., IletpoBa M. A.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET

bu6mmoreka [JOK
https://edsoo.ru/mr-fizika/

MATEPUAJBHO-TEXHUYECKOE OBECIIEYHEHHUE

OBPA3OBATEJIBHOI'O ITPOHECCA

—

A e A Al

YUYEBHOE OBOPYJIOBAHHUE
MH(POPMALIMOHHO-HATIISAHBIE MaTepHalIbl: TUIAKAThI; KAPTOUKH; yueOHas M CIIpaBOYHAs
JTUTepaTypa; HarjasAHbIe TOCcOOUs; pa3aTOYHbIe MaTepUaIIbl
CTOJI TAOOPATOPHBIN IEMOHCTPAITMOHHBIN — | MIT.
CTyJ nenarora 1 mr.
napra yueHudeckas — 4 mr.
CTYJl YYEHUYECKU — 8§ IIIT.
mkad A1 XpaHeHUs Y4eOHbIX mocoouit — 1 mr.
JI0CKa MarHUTHO-MapkepHas — 1 miT.
KommekT 11t 1abopaTOpHOTO MPaKTHUKyMa 10 ONTHKE — 1 ImT.
KomrmuiexT nist 1abopaTopHOro MpakTUKyMa IO SJIEKTPUUECTBY (C HCTOUHUKOM MTUTAHMUS)
— 1 mT.

. Kommnexr 11 1abopaTopHOro npakTukyma 1o MexaHuke — 1 mr.

. KommexT myis 1abopatopHOro mpakTukyma 1o MOJICKYJIApHOH Gu3uke — 1 miT.
. bapomeTrp-anepou — 1.

. KommuiekT nocyipl 1EMOHCTPALIMOHHON € IPUHAJUIEKHOCTAMHU — 1 1MIT.

. Muxkpockorn — 4 mir.

. Habop 1eMOHCTpalMOHHBINA IO MEXaHUUECKUM SIBIICHUSM — | IIT.

. TpyOxa a5t 1eMOHCTpai KOHBEKIUH B XKHJIKOCTH- | IIT.


https://edsoo.ru/mr-fizika/

