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MNOACHUTEJIBHASA 3AIIMCKA

[IporpamMmma mo ¢u3uke Ha ypOBHE OCHOBHOTO OOIEro oOpa3oBaHHs COCTaBJICHAa Ha
OCHOBE TOJIOKEHUU M TpeOOBaHHMI K pe3yjbTaTaM OCBOEHHS Ha 0a30BOM YpOBHE OCHOBHOM
oOpa3oBarensHOW Tporpammel, mnpeactaBieHHbIx B DPI'OC OO0, a Takke ¢ yu€ToM
dbenepasibHON paboueld mporpamMMmbl BocmHTaHus W KoHIENIMU mpenojaBaHus Y4eOHOTO
npeaMera «Pu3ukKay.
Copmepxanue  mporpaMMbl 1Mo (GU3MKE  HampaBlIeHO  Ha  (OPMUPOBAHUE
€CTECTBEHHO-HAYYHON TPaMOTHOCTH OOydaloluXcsi M OpraHM3alHi0 U3ydeHus (u3ukud Ha
NS TeTbHOCTHON OCHOBe. B mporpamme mo (pu3mke y4YHTHIBAIOTCS BO3MOXKHOCTH Y4eOHOTO
npeamera B peanmm3anuu  TpeboBanuit PI'OC OOO K I1UIAHUPYEMBIM JUYHOCTHBIM U
METamlpeIMETHBIM  pe3yibTaTaM  OOyueHHus, a  TakXKe  MEXKIpEeIMETHbIe  CBS3U
€CTECTBEHHO-HAYYHBIX YUeOHBIX MPEIMETOB HA YPOBHE OCHOBHOT'O OOIIIETO 00pa3oBaHusl.
[Tporpamma 1o ¢u3MKe yCTaHABIMBAET paclpeaeieHne y4eOHOro marepualia Mo rojam
oOyueHuss (mo KjaccaMm), MpeaIaraeT NPUMEPHYIO TOCIEAOBATEIbHOCTh H3YYCHHS TEM,
OCHOBAaHHYIO Ha JIOTUKE pa3BUTUS MPEIMETHOrO0 COAEpKaHMS M yué€Te BO3PACTHBIX
0COOEHHOCTEN 00y4aroImuXCsl.
[IporpamMma o ¢usrke pazpaboTaHa ¢ LETbI0 OKa3aHUS METOJIUYECKON MTOMOIIU YUYUTEIIO
B CO37aHUH paboueil MporpaMMBbl 1o y4eOHOMY MpPEeIMETY.
®dusnKa SBISETCS CUCTEMOOOPA3YIOIIUM ISl €CTECTBEHHO-HAYUHBIX y4eOHBIX TPEAMETOB,
MOCKOJIbKY (pU3MUECKUe 3aKOHBI JIeKaT B OCHOBE IMPOIECCOB U SBICHHM, M3y4aeMbIX XHMUEH,
Ouosorueit, actpoHomMueit u ¢uznyeckoil reorpadueil, BHOCUT BKJIaJl B €CTECTBEHHO-HAYUYHYIO
KapTUHY MUpa, MpeloCcTaBisieT HaumOojee sICHble O00pas3lbl MPUMEHEHHS HaydyHOTro MeToja
MO3HAHUs, TO €CTh CII0CO0a MOTYUYEHUs TOCTOBEPHBIX 3HAHUN O MUpE.
OnHa M3 rmaBHBIX 337a4 (u3nyeckoro oOpa3zoBaHUs B CTPYKType oOIero odpa3zoBaHus
COCTOMT B (OPMHPOBAHUM E€CTECTBEHHO-HAYYHOH TIpPAaMOTHOCTH M HMHTEpeca K HayKe Yy
00yJaronmxcsi.
Wzyuenne ¢usnkun Ha 0a30BOM YpOBHE MpEINONaraeT OBJaJeHHE CIEAYIOUMMU
KOMITETEHTHOCTSIMU, XapaKTEPU3YIOIIMMH €CTECTBEHHO-HAYYHYIO IPAMOTHOCTbD:
® HAy4HO OOBSICHSTDH SIBICHUS;
® OLIEHUBATh U MOHUMATh OCOOEHHOCTU HAyYHOT'O UCCIIEIOBaHUS;
® HHTEPHPETUPOBATH JaHHBIE U MCIOJIB30BaTh HAy4yHbIE I0Ka3aTeIbCTBA JUIS
MOJTy4EHUs BEIBOJIOB.
enu u3yuyeHus (U3MKM Ha YPOBHE OCHOBHOI'O 0O0IEro 0oOpa3oBaHUsSI OINpEAENeHbl B
Konuenmuu npenonasanus ydeOHoro npeamera «Pusnka» B 00pa30BaTeIbHBIX OpraHU3aLUsaX
Poccuiickoit ®enepainuu, peanu3yoOIIMX OCHOBHBIE 00IIe00pa3oBaTeIbHbIE POTPAMMEI,
yTBepAEHHOU pemieHueM Komternn MunucrepcrBa mpocBenieHusi Poccuiickoit deneparuu
(mporoxon ot 3 nexadbps 2019 r. Ne I[1K-4BH).
Hean nzydyenus pu3nKu:
e [puHOOpeTeHHEe HUHTEpeca U CTPEeMJIEHHS OO0yYarolMXcsi K HaydyHOMY H3YYEHHUIO
MPUPOIBI, PA3BUTHE WX WHTEIUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEIH;

® pa3BUTHE TIPEACTABIEHUI O HAyYHOM METOJEe IMO3HaHUS U (QOPMHUPOBAHUE
HCCJIEIOBATEIBCKOTO OTHOILIEHUS K OKPYKAIOIIHUM SIBJICHUSIM;

e (opMHpOBaHHE HAYIHOTO MHUPOBO33PEHUS KaK pe3yJbTaTa U3y4eHHsS OCHOB CTPOCHHS
MaTepuu U GyHIaAMEHTAIBHBIX 3aKOHOB (PH3HKH;
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e (dopMHUpOBaHHE MPEACTABICHUN O POJHM (PH3HUKH JUIS Pa3BUTHS IPYTUX €CTECTBEHHBIX
HaYK, TEXHUKH U TEXHOJIOTHIA;

® pa3BUTHE TMPEICTABICHUH O BO3MOXHBIX cdepax Oyaymeid mnpodeccHoHaIbHOMI
JESTeIbHOCTH, CBA3aHHOW C (PM3UKOM, MOATOTOBKA K JaJIbHEHIIEMY 00Y4YEeHHUIO B 3TOM
HAarpaBJICHUH.

JlocTmkeHne »TUX Iened mporpaMMbl 1Mo (U3MKE HAa YPOBHE OCHOBHOTO OOIIETro

o0pa3zoBaHMs 00eCIIEUNBACTCS PELICHUEM CIIeYIOINX 3a4a4:

e npuoOpereHHEe 3HAHUH O JUCKPETHOM CTPOCHHMM BEIIECTBA, O MEXaHUYECKHUX,
TEIUIOBBIX, AJIEKTPUUECKHX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e mpHoOpeTeHHEe YMEHHH ONMUCHIBATh U  OOBACHATH (U3MYECKUE SBICHUS C
UCIIOJIb30BAHUEM TIOTYYCHHBIX 3HAHUIA;

® OCBOCHHME METOJOB PEUICHHs MPOCTEHIINX pacYETHBIX 3a/1a4 C MCIOJIb30BaHUEM
(bHU3MUECKUX MOJIENICH, TBOPYECKUX U ITPAKTUKO-OPHEHTHPOBAHHBIX 3a/1a4;

® Dpa3BUTHE YMEHUH HAOMIOJATh TPHUPOJIHBIC SBICHUS M  BBINOJHATH  OTBITHI,
7Ta0opaTopHble PadOTHl M SKCHEPHUMEHTAJbHBIC HCCIEAOBAaHUSA C HCIOIb30BAaHHEM
M3MEPUTENBHBIX TPHOOPOB;

e OCBOCHHME MPUEMOB paboOThl ¢ HHGpopManuend (HU3NYECKOro CoAepkKaHUs, BKIOYas
UHQOPMAIIMIO O COBPEMEHHBIX JOCTWKEHUSX (HU3MKM, aHAIU3 M KPUTHYECKOE
OlIEHHMBaHKE UH(POpMALUY;

® 3HAKOMCTBO CO cepaMu MPOPECCHOHATBHON JIEATEIBHOCTH, CBI3aHHBIMU C (PU3UKOH,
Y COBPEMEHHBIMH TEXHOJIOTUSIMHU, OCHOBAaHHBIMH Ha JIOCTHIKEHUAX (PU3NYECKON HAYKH.

Ha u3yuenmne ¢usuku (6a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs
otBoauTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeZeN0), B 8 kiacce — 68 yacoB (2 4aca B
HEJIEINI0), B 9 KJ1acce — 102 yaca 3 yaca B HEJIEIIO0).

[Ipennaraemslii B mporpamme mo Gpusnke nepeyeHsb J1abopaTOPHBIX padOT U OMBITOB HOCUT
pEKOMEHIaTeIbHBI XapaKkTep, yYUTENb JelaeT BbIOOp MpoBedeHHUs J1a0OpaTOPHBIX pPadoT U
OTIBITOB C Y4ETOM HHIUBUAYAIBHBIX OCOOCHHOCTEH 00YJalOUINXCsl, CITUCKA SKCIIEPUMEHTAIBHBIX
3aJJaHUi, Ipe/IIaraeMbIX B paMKax OCHOBHOT'O TOCYapCTBEHHOT0 YK3aMeHa 1o (pusmke.
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COJAEPKAHUE OBYYEHUSA
7 KJIACC

Pasznen 1. ®usuka u eé pojib B NO3HAHMH OKPY:KAIOLIEr0 MUpa.

®usuka — Hayka o npupoje. fABneHus npuponabl. usznueckue sSBICHUS: MEXaHUYECKHUE,
TEIJIOBBIC, AIICKTPUYECKUE, MATHUTHBIC, CBETOBBIC, 3BYKOBEHIE.

Ouznyeckue BenUuuHBL M3Mepenune ¢undeckux BenuduH. Duznyeckue TPHOOPHI.
[TorpemHocTs 3MepeHuil. MexayHapo/iHas cucTeMa €IMHUIL.

Kak ¢u3uka u npyrue ecrecTBEHHbIe HAyKH HM3y4aroT MpUPOay. EcTecTBeHHO-HayuHBIH
METOJ, TO3HAHUs: HAOJI0JIeHWe, MOCTAaHOBKA HAY4YHOrO BOMPOCA, BBIIBHKEHUE THIIOTE3,
SKCIEPUMEHT 10 TMPOBEPKE THUIMOTE3, OOBsICHEHHWE HalmogaeMoro spieHus. Onucanue
(bU3MYECKUX SIBICHUHN C TOMOIIBIO MOJETEH.

Hemoncmpayuu.

1. MexaHnuueckue, TEIIOBBIC, HIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBICHHUS.

2. ®usnueckue nMpuOOPHI U MPOIEIypa MPSMBIX U3MEPEHUN aHATOTOBBIM U IH(PPOBBIM

npudopom.

Jlabopamopusie pabomsl u onvimol.

1. Ompenenenue UEHbI JENIEHUS MIKAIbI H3MEPUTEIBHOTO Tpubopa.

N3MepeHne paccTosTHUM.

3. H3mepenue o0bEMa KUIKOCTH U TBEPAOTO TEa.
4. OrmpejeneHue pa3MepoB MaJbIX TeJ.
5. U3mepeHnue temmepaTypsl NpU MOMOLIM KUIAKOCTHOTO TEPMOMETpPAa M JIAaTYMKA

TEeMIIepaTyphl.
6. IlpoBenmenue wuccimegOoBaHUS IO MPOBEPKE THIOTE3BI: MAJbHOCTH MOJIETA IIAPHKA,
MYIIEHHOTO TOPU30HTAIILHO, TEM OO0JIbIIE, YeM OOJIBIIE BHICOTA MTYCKA.

Pa3znea 2. [lepBoHavaibHbIE CBeeHNUS 0 CTPOCHUM BelllecTBA.

Crpoenue BemiecTBa: aTOMbI U MOJIEKYJbI, UX pa3Mmepbl. OMbBITHL, JOKA3bIBAIOIINE
JUCKPETHOE CTPOEHHUE BEIIECTRA.

JIBrxenue vactull BemiecTBa. CBsi3b CKOPOCTH JBHMXKEHMSI YAaCTUIl C TEMIEPaTypou.
BbpoynoBckoe nBmwxkenue, nuddys3us. BzaumopaeicTBue dYacTHIl BEIIECTBA: NPHUTHDKCHHE U
OTTaJKUBaHUE.

ArperatHble COCTOSIHMSI ~ BEIIECTBA: CTPOEHHME Ta30B, KUIAKOCTEH U  TBEPIBIX
(kpucTaminyeckux) Teld. B3auMoCBs3b MEXIy CBOMCTBAMH BEIIECTB B PAa3HBIX arperaTHbhIX
COCTOSIHUSIX M UX aTOMHO-MOJICKYJSIPHBIM cTpoeHHueM. OCOOCHHOCTH arperaTHbIX COCTOSIHHIMA
BOJIBL.

Hemoncmpayuu.

1. HaGmronenue 6pOyHOBCKOTO JBHYKEHUS.

2. Habmonenue nuddys3un.

3. HaGmroneHue siBineHUN, OOBICHAIOMUXCS MPUTSHKEHUEM WM OTTAIKMBAHUEM YaCTHIL

BEILIECTBA.

Jlabopamopusie pabomsl u onvinol.

1. Ormenka quameTpa aToMa METOI0M PSAOB (C UCIIOIb30BaHUEeM (poTorpaduii).

2. OmnbIThl IO HAOIOICHUIO TETIOBOTO PACIIUPEHUS Ta30B.

3. OmnbIThl 1O OOHAPYKEHUIO ACUCTBUS CUIJI MOJIEKYJISIPHOTO IPUTSKEHUSI.

Paznen 3. /IBu:KeHHe U B3aMMOeliCTBHE TeJl.
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Mexanuueckoe JBUKEHHE. PaBHOMepHOe U HepaBHOMepHOe JBHkeHHe. CKOpOCTb.
CpenHsist CKopoCTb IIPU HEPABHOMEPHOM ABM)KEHUHU. PacuéTr myTH U BpeMEHHU JABUKECHHUS.

SBnenne wmHepumu. 3akOH MHEpUMM. B3aummopneicTBue Ten Kak NPUYMHA W3MEHEHUs
CKOpOCTH JBMXEHMs Ten. Macca kak mepa uHepTHoctu Tena. [lnmoTtHocts BemiectBa. CBsi3b
IJIOTHOCTHU € KOJIMYECTBOM MOJIEKYJI B €JMHHIIE 00bEMA BEIIECTBA.

Cuna Kak XapakTepuCTUKa B3auMmoneucTBus Ttena. Cuna ynpyroctd W 3akoH ['yka.
W3mepenue cuwiibl ¢ NMOMOLIBIO JUHAMOMETpa. SIBieHHME TAroTeHMs M cwia TshkecTH. Cuna
TSOKECTH Ha Jpyrux IuaHetax. Bec Ttema. HeBecomocTs. CrnoxeHue cuil, HalpaBiICHHBIX IO
oJlHO npsimoii. PaBHOzelcTBYyOIIas cui. Cuia TpeHus. TpeHue CKOJIbXEHHUsS U TPEHHUE MOKOSL.
Tpenue B IpUpoO/Ie U TEXHUKE.

Jemoncmpayuu.

HaGnronenue MexaHU4eCcKOro IBUKEHHUS Tela.

H3mepenne ckopocTr NPSMOIMHEWHOTO ABHKEHUS.
Habnronenue siBieHUs] HHEPLIUH.

HaGnronenne u3MeHeHus! CKOPOCTH IIPY B3aUMOJICHCTBUU TEJ.
CpaBHEHHME Macc 10 B3aUMOJEHCTBHIO TEII.

oukwNeE

Crno)xeHue CHJl, HalTPaBJICHHBIX TI0 OJHOU MPSMOH.

Jlabopamopusie pabomel u onvimol.

1. OmpeneneHue CKOPOCTH PABHOMEPHOTO JBIKEHHS (IIapyuKa B >KUJIKOCTH, MOJIEIH
ANEKTPUYECKOTO aBTOMOOWIIS U TaK Jalee).

2. OrmpeneneHue CpeqHEl CKOPOCTH CKOJBXEHHs Opycka WM IIapuKa MO HAKJIOHHOM
MIJIOCKOCTH.

3. OmnpeneneHue MWIOTHOCTH TBEPAOIO Tea.

4. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsbkeHus (aedopmanuu) mpy>KUHBI OT
MIPUIIOKEHHOM CHIIBI.

5. OneITHl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHHS OT Beca Tella U
XapakTepa COMPUKACAIOIIMNXCS TOBEPXHOCTEM.

Pasznea 4. JlaBjieHue TBEPABIX TeJl, :KUTAKOCTEN U Ta30B.

Hasnenne. CriocoObl yMEHBIIICHUS M YBEIMUEHUS JaBlieHus. JlaBneHue raza. 3aBUCUMOCTb
JaBJICHUA Ta3a oT 00bEMa, TemmepaTypsl. [lepenaua naBiaeHust TBEPIABIME TEIAMU, KUIKOCTSIMH
u razamu. 3akoH [lackans. [THeBMaTmyeckue MamvHbl. 3aBUCUMOCTDH JABJICHHUS RKUJIKOCTH OT
rryounsl.  [mapoctatudeckuit  mapamokc. CooOmaromuecss cocynbl. [ 'mapaBnmueckue
MEXaHU3MBI.

AtMocdepa 3emnu u atrmochepHoe AaBieHue. [IpUYMHBI CyIIECTBOBaHHUS BO3AYIIHON
obonoukn 3emmu. OmnbiT Toppuuennu. M3mepenue armocdepHoro maBiaeHUs. 3aBHCHUMOCTD
aTMOC(EpHOr0 JaBJieHHUS OT BBICOTHI HaJ ypoBHeM Mops. [lpubopsl nans u3MepeHus
aTMoc(hepHOro JaBJIEHUS.

JleficTBrE KUKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TeJ0. BeITaikuBaroimas (apXxumMenoBa)
cwia. 3akoH Apxumena. [InaBanue ten. Boznyxomiasanue.

Jemoncmpayuu.

1. 3aBHCHMOCTb JaBJEHUS ra3a OT TEMIEPATYPHI.

Ilepenada naBneHUs KUIKOCTHIO U Fa30M.
Coobmaromuecst CoCy/bl.

I'mppaBnuueckuii mpecc.

[IposiBnenue neicTBus aTMOCHEpPHOTO TaBICHHUS.

e W
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3aBUCHMOCTh BBITAIIKUBAIOIICH CHJIBI OT 00BbEMAa MOTPYKEHHOM 4YacTH Tela |
IJIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAJIKMBAIOLLIEH CUIIBI BECY BBITECHEHHOM JKUJIKOCTH.

VYcmoBue 1uiaBaHMs TeN: IUJIABAHUE WJIM TOTPYKEHHE Tl B 3aBUCUMOCTU  OT
COOTHOIIECHUS IJIOTHOCTEN TeNa U KUIKOCTH.

Jlabopamopnwvie padbomut u onvimol.

1.

HccnenoBaHue 3aBUCUMOCTH Beca Tela B BOJE OT 00bEMa NMOTpyKEHHON B KHUIKOCTh
4acTH Tela.

OnpeneneHne BBITAIKUBAIOIIEH CHIIbI, JEHCTBYIOIIEW Ha TEJO, MOIPYKEHHOE B
KHUJIKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAJKHUBAIOLIEH CWIBI, JEHCTBYIOIIEH Ha TEIO B
KUIKOCTH, OT MaccChl Tela.

OnbIThI, 1EMOHCTPUPYIOLINE 3aBUCUMOCTD BBITAJIKMBAIOUICH CHJIBI, JEHCTBYIOIIEH Ha
TEJIO B XKMJKOCTH, OT 00bEMA NOrpyKEHHON B XKHUJIKOCTh YaCTH T€la U OT IUNIOTHOCTU
KHUIKOCTH.

KoHcTpynpoBanue apeoMerpa WM KOHCTPYMPOBAaHUE JIOAKM U OIpENEIeHHE €&
IPy30I0ABEMHOCTH.

Pa3nea 5. PaGora m MoIiHOCTD. JHEprus.
Mexanunueckasi pabora. MoILIHOCTb.

IIpocTble MexaHM3MBI: pblUar, OJIOK, HaKJIOHHas IJIOCKOCTb. IIpaBuio paBHOBecHs
pbluara. IlpumeHeHne mpaBuiia paBHOBECHs pblyara K OJIOKY. «30JI0TO€ MPABUIIO» MEXaHUKU.
KIIJ nmpocTsix Mexanu3MoB. [IpocTbie MeXxaHNU3MBI B OBITY U TEXHHKE.

Mexanuueckass sHeprus. Kunernueckas W mOTeHUUaidbHas 3Heprus. llpeBpaineHue

OJIHOT'O BHJIa MEXAHWYECKON SHEPIUHU B IPYro. 3aKOH COXPAaHEHHUsI SJHEPTUU B MEXAHUKE.
Hemoncmpayuu.

1.

ITpuMepbl POCTBHIX MEXAHU3MOB.

Jlabopamopnwvie padbomut u onvimol.

1. Omnpenenenue paOOThl CHJIBI TpPEHHs IPU PABHOMEPHOM JIBUXKEHHU Tela I10
TOPU30HTAIILHON IIOBEPXHOCTH.
2. HccrnenoBaHue yClIOBUM paBHOBECHs pblyara.
3. HNsmepenue KII/] HaKIOHHON MIIOCKOCTH.
4. H3zydeHue 3aKOHA COXPAHEHUS MEXAHUYECKOU DHEPTHUH.
8 KUIIACC

Pa3gen 6. TensioBbIe IBJICHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KMHETUYECKOM TEOpUH CTpOEeHHUs BellecTBa. Macca
U pa3Mepbl aTOMOB W MOJEKyJI. OmbIThl, TOATBEPKIAAIOUIME OCHOBHBIC TOJOXKECHHS
MOJIEKYJIIPHO-KUHETUYECKOW TEOPHH.

Mopenu TBEPIOTO, KUIKOTO M Ta3000pa3HOT0 COCTOSIHUM BerecTBa. Kpucramimaeckue u
amopdusie Tena. OObsICHEHNE CBOMCTB Ta30B, KUJIKOCTEH U TBEPIBIX TEJI HA OCHOBE MOJIOKECHHMA
MOJIEKYJIIPHO--KUHETHYeCKOM Teopun. (CMauuMBaHMe M KaNWUIIpHbIE sBiIeHHS. TemnoBoe
pacuIMpeHue U cKaTue.

Temneparypa. CBsizb TeMmmeparypbl CO CKOPOCTBIO TEIUIOBOTO JIBI)KEHUS YAaCTHII.
Buyrtpennsss »Heprus. CrnocoObl W3MEHEHHWS BHYTPEHHEW OJHEPIrHH: TEIUIoNepeada W
coBeplieHue padoThl. Bubl Temonepeaayn: TEMIONPOBOIHOCTh, KOHBEKIINS, U3TyUCHHE.
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KonnyectBo Temmotel. YenpHas TEIUIOEMKOCTh BeEmIeCTBAa. TeriooOMEH W TEIIoBOE
paBHOBecHe. YpaBHEHHE TEIUIoBoro OanaHca. I[lnaBneHue u OoTBepAeBaHUE KPUCTAIITHYECKHX
BEIECTB. YAenbHas Terjora miaBieHus. [lapooOpasoBanue M KoHAeHcauus. Vcmapenwue.
Kunenne. YnenbHas Temiora mapooOpa3oBaHMs. 3aBUCHMOCTh TEMIIEPATYPHl KHUIICHHS OT
aTMOoCc(hepHOTo JaBJICHUS.

BrnaxnocTs Bo3myxa.

DHeprus TOIMBA. Y ebHas TEIIOTa CTOPaHUs.

[Mpuamuner pabotel TemnoBbeix asurareneid KIIJ TeroBoro asuratens. TerioBble
JIBUTATENIH U 3aIIUTA OKPYKAIOIIEH Cpeibl.

3aK0oH COXpaHEHUs U MIPEBPAILICHHS SHEPTUU B TEIUIOBBIX MPOIECCaXx.

Jemoncmpayuu.

Habntoenne 6poyHOBCKOTO TBUKEHUSI.
Hab6mronenue nuddysun.
HaGnronenue siBleHUE cMaunBaHUsI ¥ KaWUTSIPHBIX SIBICHHA.
HabmroieHue TermnoBoro pacupeHust Te.
V3meHeHure naBlieHus Ta3a Mpu U3MEHEHUH 00bEMa U HArPEBAaHUH UJTU OXJIAXKICHUU.
[IpaBuna n3mMepeHus TeMIepaTypshl.
Bupael rerionepenaun.
OxuyaxkaeHne mpyu COBEpIICHUU PabOTHI.
HarpeBanue npu coBepiieHr# paboThl BHEITHUMH CHUJIaMH.
. CpaBHEHME TEITIOEMKOCTEN PA3IMYHbBIX BEIIECTB.
. HaGmoenue kumnenus.

LNk wWwNRE

[ S
N B O

. HabmioieHre mocTosiHCTBA TeMITepaTyphl IPH TJIABJICHUU.

13. Mojenu TeImIOBLIX ABUTaTEICH.

Jlabopamopuvie pabomul u onvimot.

1. OmnpIThl O OOHAPYKEHUIO IEHCTBUS CHJI MOJIEKYJISIPHOTO MPUTSHKEHHUS.
OnbIThI 110 BRIPAIIMBAHUIO KPUCTAJJIOB IOBAPEHHOMN COJIM WJIM caxapa.

3. OmnbITHI IO HAOIOIEHUIO TETNIOBOTO PACIIUPEHUS Ta30B, )KUIKOCTEH M TBEPBIX TEJ.
4. OrnpepeneHne 1aBiIeHUs BO3ayXa B OAJIJIOHE MITTPHUIIA.
5. OneITBl, JIEMOHCTPUPYIOIINE 3aBHCHUMOCTh JaBJICHHUS BO3JyXa OT €ro o0béma u

HarpeBaHus WIN OXJIaXKICHUSI.
6. I[lpoBepka rumoTe3bl JHMHEWHON 3aBUCUMOCTU [UIMHBI CTOJOWMKA JKUAKOCTH B
TEPMOMETPHUUYECKON TPYyOKe OT TeMIIEpaTyphl.
7. HaOmronenue usMeHeHHs] BHYTPEHHEM 3HEPrUM Teja B pe3yJibTaTe Teruionepenadu u
paboThI BHENTHHUX CHIL.
8. HccnenoBanue siBJeHHs TEIJIOOOMEHA PU CMEIIMBAHUK XOJIOIHOM U Topsiueld BOJBI.
9. OmpezneneHue KOJIUYECTBA TEIJIOTHI, MOJYYEHHOTO BOAOW MpHU TEIJIO0OOMEHE C
HarpeTbIM METaJNIMYECKUM LIUIHHIPOM.
10. Onpenenenue ynenbHON TEMIOEMKOCTH BELIECTBA.
11. MccnenoBanue mmpolrecca UCIIapeHus.
12. OnpeneneHne OTHOCUTENIbHOM BJIaXXHOCTH BO3AyXa.
13. Omnpenienenue yieabHON TEIUIOTHI TUIaBJICHUS JIbJIA.
Paznen 7. DaekTpuyeckue 1 MAarHUTHBIE SIBJICHUSI.
Onektpusanus Ten. JBa poja sneKTpuyecKHx 3apsAoB. B3aumopeiicTBue 3apsiKeHHBIX
Ten. 3akoH KynoHa (3aBHCHUMOCTh CHIIBI B3aUMOJEHCTBHUS 3apsDKEHHBIX Tell OT BEIHYHHBI
3aps7I0B U PACCTOSTHUS MEKY TEIAMH).
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Onektpuyeckoe mnoje. Hampsok€HHOCT anekTpuyeckoro moiis. [IpuHIun cyneprno3unun
ANEKTPUYECKUX ToJIel (Ha KaYeCTBEHHOM YPOBHE).

Hocurenu snexkrpuueckux 3apsaoB. DJIEMEHTApHBIM aiekTpuueckuid 3apsna. CTpoeHue
atoma. [IpoBOIHUKY U JUAIIEKTPUKHU. 3aKOH COXPAHEHUSI IIEKTPUUECKOTO 3apsia.

DNEeKTpUYECKU TOK. YCIOBUS CYIIECTBOBAaHUS SJIEKTPUUYECKOrO0 TOKa. McTouHukKH
MOCTOSTHHOTO TOKa. JIeHWCTBHS DJIEKTPUUYECKOTO TOKa (TEIMJIOBOE, XUMHUYECKOE, MArHUTHOE).
DJIEKTPUYECKUI TOK B JKUJIKOCTSIX U ra3ax.

Onektpuueckas unenb. Cuna ToKa. OJeKkTpuyeckoe HampspkeHue. ComnmpoTUBIIEHUE
MPOBOJIHUKA. YIeJIbHOE CONPOTUBIEHUE BemecTBa. 3akoH Owma i ydacTka Lenu.
[TocnenoBarenbHOE U MapAJLIETbHOE COETUHEHUE TPOBOAHUKOB.

PaboTa 1 MOUTHOCTH NIEKTpUYECKOro Toka. 3akoH J[xoyns—JIenna. DnexTpudyeckue nenu
Y IOTpeOUTENH IEKTPUIECKOM SHEpruu B ObITY. KopoTKoe 3aMbIkaHue.

IlocTtossHHBIE MarHuWTHl. B3amMmomeicTBHE ITOCTOSHHBIX MAarHWTOB. MarHmTHOE IIOJIE.
MarnuTHoe nojie 3eMJId U ero 3HaueHue Juis ku3Hu Ha 3emiie. OnbIT OpcTtena. MaraHutHoe mose
3JIEKTPUYECKOTO TOKa. [IpumMeHeHne 3J1eKTpOMarauToB B TEXHUKE. J[€MCTBHE MarHUTHOTO OIS
Ha TMPOBOJHHK C TOKOM. OJEKTPOJBHUIaTellb TMOCTOSHHOIO ToKa. lcrons3oBaHue
3JIEKTPOJBUTATENIEN B TEXHUYECKUX YCTPOMUCTBAX M HA TPAHCIIOPTE.

Oneitel  @apanes. SBneHue snekTpoMarHUTHOM  uHAykuuu. IlpaBuno  Jlenna.
Onektporenepatop. CrocoObl MOTy4YEHHsS DSIEKTPUUYECKONM OJHEPrUU. OJEKTPOCTAHIIMHM Ha
BO300HOBJISIEMBIX UCTOYHUKAX YHEPTHUU.

Jemoncmpayuu.

DJeKTpu3aius Ted.
JIBa poaa 3JIEKTpUUYECKHUX 3apAJI0B U B3aMMOJICHCTBHE 3apSyKEHHBIX TEJ.
Y CTpoHCTBO U IEMCTBUE AIEKTPOCKOTA.
DnekTpocTaTH4ecKast MHIYKIIHUS.
3aKOH COXpaHEHUs ANEKTPUUECKUX 3aPsA0B.
[IpoBOIHUKY U TUAJIEKTPUKH.
MoaenupoBaHHi€e CUIIOBBIX JUHUAM 3JIEKTPUYECKOTO MOJIA.
W CcTOYHUKH TOCTOSHHOTO TOKA.
JlelicTBUS DIEKTPUUECKOTO TOKA.
. DJIEKTPUYECKUH TOK B JKUJIKOCTH.
. "'a30BbIl pa3psia.
. 3MepeHune cuiIbl TOKa aMIIepMETPOM.
. I3MepeHune 2JIeKTPUYECKOr0 HAIPSIKEHUSI BOJIBTMETPOM.
. Peoctar u marasuH conpoTUBIICHUN.
. B3anmoielicTBIEe TTOCTOSTHHBIX MarHUTOB.

L NOU A WNRE

[ e T e W Gy Sy Wy WY
O Dd WNRERO

. MOI[CJIHpOBaHI/IC HCBO3MOXHOCTHU pa3aCICHUS ITOJOCOB MarHura.

[EEN
~N

. MOI[CJII/IPOBaHI/IC MAarHuTHBIX HOH€I>'I IIOCTOAHHBIX MAardHuToOB.
. OnbIT DpcTena.
. MarauTHOE€ 1oJ1e TOoKa. DIeKTPOMarHur.

N R
o O

. JleficTBME MarHUTHOTO MOJII HA MPOBOJIHUK C TOKOM.

. DNeKTpoABUTaTElb TOCTOSIHHOTO TOKA.

. UccnenoBanue siBIEHUS 3JIEKTPOMArHUTHON UHIYKIIMH.

. OnbiTel Papages.

. 3aBUCUMOCTH HaIPABJICHHUS MHAYKIIMOHHOTO TOKa OT YCIOBHI €ro BOZHUKHOBEHUSI.

N NN NN
g b WN P

. DJNEeKTporeHepaTop MNOCTOSHHOTO TOKA.
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Jlabopamopmusie pabomesl u onvinol.

OnbIThI 10 HAOTIOACHUIO STIEKTPHU3AINH TEJ HMHIYKIIUEH U MTPH COMPUKOCHOBEHHH.
HccnenoBanue qeiCTBUS IEKTPUUECKOTO MO Ha MPOBOJHUKU U TUIICKTPUKH.
COopka 1 mpoBepKa pabOoThI AJCKTPUUECKOH e TOCTOSTHHOTO TOKA.

W3mepenue u peryaupoBaHue CHIIbI TOKa.

W3mepenne u pery1npoBaHue HATIPSKEHUS.

oukwNeE

HccenenoBanue 3aBUCMMOCTH CHIIBI TOKA, HYILETO Y€pPE3 PE3UCTOP, OT CONPOTUBIICHNUS

pe3ucTOpa M HANPSHKEHHs Ha PE3UCTOPE.

7. OnbITel, JAEMOHCTPUPYIOLIME  3aBUCUMOCTb  3JIEKTPUYECKOTO  CONPOTUBIICHMS
MIPOBOJIHUKA OT €ro JUIMHBI, IUIOLIAU TIOTIEPEYHOr0 CEUEHUs U MaTepuaa.

8. IlpoBepka mpaBmiIa CIOXKEHUS HANPSKEHUH MPH TOCIEHOBATEIBHOM COEIUHEHUU
JBYX PE3UCTOPOB.

9. IIpoBepka mpaBuiia Juisi CUIIBI TOKA IIPH MTAPAJLIEIbHOM COCIUHEHUH PE3UCTOPOB.

10. Onpenenenne pabOTHI AEKTPUUIECKOTO TOKA, UIYILETO Yepe3 Pe3UCTop.

11. OnpeneneHne MOIHOCTH JIEKTPUYECKOTO TOKA, BBIAEISIEMOM Ha PE3UCTOPE.

12. MccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, UAYHIErO Yepe3 JIAMIIOUKY, OT HaNpsHKEHHS
Ha HEW.

13. Onpenenenne KIIJ[ HarpeBaTens.

14. ViccnenoBanue MarHUTHOTO B3aUMOJIEHCTBUSI IIOCTOSSHHBIX MArHUTOB.

15. 3yyeHne MarHuTHOrO I0JI IIOCTOSIHHBIX MAarHMTOB INpU HMX OOBEIUHEHUH U
pa3eneHun.

16. MccnenoBanue AeMCTBUSA 3IEKTPUUECKOTO TOKA HA MAaTHUTHYIO CTPENKY.

17. OnbIThI, AEMOHCTPUPYIOIIME 3aBUCUMOCTD CHJIBI B3aUMOJICUCTBUS KaTyIIKA C TOKOM U
MarHuTa OT CHJIbl TOKA U HAIIPABJIEHUs TOKA B KaTyLIKE.

18. N3y4yeHue aeicTBUSI MArHUTHOT'O NOJIS1 HA POBOJHUK C TOKOM.

19. KoHcTtpyrpoBaHue u u3ydeHue paboTsl 2IEKTPOIBUTATENS.

20. Uzmepenue KIIJ[ anexkTpoaBUrarenbHON yCTaHOBKH.

21. OnpITHl 1O MCCIEA0BAHUIO SIBJIECHUS 3JEKTPOMArHUTHOW WMHIYKIMM: HCCIEAO0BaHHE

M3MEHEHUN 3HAYEHUs U HAIIPaBJICHUSA UHIYKIMOHHOI'O TOKA.

9 KJIACC

Paznen 8. Mexannueckue siBJeHUS.

Mexannueckoe nBukeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCHUTENBHOCTh
MEXaHWUYECKOTO JIBWKEHUs. PaBHOMepHOe mpsMoiuHENHOe aBMkeHue. HepaBHOoMepHOe
npsiMoJuHeiHoe aBMkeHue. CpenHss U MIHOBEHHAas CKOPOCTh Tejla IPU HEPaBHOMEPHOM
JIBUKECHUH.

VYckopenue. PaBHoyckopeHHOe npsiMorHeiiHOe aBmxkeHne. CBo6oHOe nageHue. OMbIThI
INanmunes.

PaBHOMepHOE nBMXeHHE MO OKpyx)HOCTH. Ilepmon u vactora obOpamenus. Jluneinas u
yIJ10Bast CKOPOCTH. LIeHTpOCTpEMUTENIBHOE YCKOPEHUE.

IIepBbiit 3akoH HproToHa. Bropoii 3akon Herotona. Tpermii 3akoH Herorona. ITpuniun
CYTIEPIIO3HUIINH CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: CHJIa TPEHHsI CKOJbXEHHS, CUja TPEHUs
MIOKOS1, IPYTU€ BUJIbI TPEHHUSL.

Mepepnar vepes naaok 08.11.2023 12:09 GMT+03:00 / \

Be125343-341e-4109-a7c7-b2a7 50811033 | |::|1

CrpaHvua 9 13 48 \

"/



Cuna TSXKECTH M 3aKOH BCEMHPHOTO TATOTEHHUS. YCKOpPEHHME CBOOOJHOTO MaJeHHUS.
JBmxenue 1utaHer Bokpyr Connuma. Ilepasg kocmuyeckas ckopocTb. HeBecomocTs
Meperpy3KHu.

PaBHOBecue MaTepuanbHON TOUKH. AOGCOMIOTHO TBEPOE Teno. PaBHOBecue TBEP0TO TEa
C 3aKpEIIEHHON OChIO BpaleHus. MomeHT cuiibl. LleHTp TsxecTu.

Nmnynbe Tena. M3meHenune mmmyinbca. MMmynbe cuibl. 3aKOH COXpPAaHEHUS HMITYIIbCA.
PeakTuBHOE IBHKEHUE.

Mexanuueckass paboTa U MoirHOCTh. PaGota cui TspkecTu, ynpyroctd, TpeHus. CBs3b
sHepruu U paboTel. [loTeHHManpHas SHEPrusi Tena, MOAHSITOTO HAaJ[ MOBEPXHOCTHIO 3E€MIIH.
[TorennmanpHas 3Heprus cxaroi npyxuHsl. Kunertndeckas sHeprus. Teopema 0 KUHETHYECKON
SHEpPruu. 3aKOH COXPaHEHUS] MEXaHUYECKON IHEPIHH.

emoncmpayuu.

1. HaGmroneHue MeXaHH4eCKOro JBUKEHH Tela OTHOCUTENIBHO Pa3HbIX TE OTCUETa.

2. CpaBHeHHE IyTed M TPACKTOPUM JBMIKEHHUS OJHOTO U TOTO XK€ Teja OTHOCHUTEIBHO
Pa3HBIX TEJl OTCUETA.

W3mepeHune ckopocTy U YCKOPEHHUS MIPSIMOJIMHEHHOrO JIBUKEHHUSL.
HccnenoBanue npu3HakoB PaBHOYCKOPEHHOTO JIBUKEHHUSI.
Habmtoienue nBuxeHus Tena mo OKpyKHOCTH.

o v AW

HaGnronenne MexaHMUYEeCKUX SIBJICHUH, MPOUCXOASAIIMNX B cucTeMe oTcuéra «Tenexka»
pu e€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUU OTHOCUTEIBHO KabuHeTa (PU3HUKH.
3aBUCHMOCTb YCKOPEHHMs TeJ1a OT MACCHI TeJla U JEHCTBYIOIIEH Ha HETO CUJIBI.
HaGnronenue paBeHCTBA CHIT IPH B3aMMOACHCTBUH TEJL.

9. H3meHeHMe Beca Tella IPU YCKOPEHHOM JBUKECHHH.

10. Ilepenaya umimyibca Ipy B3aMMOJIECHCTBUU TEIL.

11. IIpeoOpa3oBanus SHEPTUH NPU B3aUMOJIEHCTBUH Tell.

12. CoxpaHeHue UMITyJIbca IPU HEYIPYTOM B3aUMOIEHCTBUU.

13. CoxpaHeHue UMITyJIbca IPU aOCOTIOTHO YIPYTOM B3aUMOAEHCTBUU.

14. HaGmroieHre peakTUBHOTO JBUXKEHUSI.

15. CoxpaHeHre MeXaHU4eCKOI SHepruy IpU CBOOOJHOM MAJCHUH.

16. CoxpaHeHue MEXaHUYECKOW PHEPIUH NP IBUKEHUU TeJla MO/ IEHCTBUEM IPY>KUHBI.

Jlabopamopuvie pabomel u onvimot.

1. KoHcTpynpoBaHue TpakTa Uil pa3rOHa U JaJIbHEHIIEr0 PaBHOMEPHOIO JBHMKEHUS
[IapuKa WIH TEIEKKH.

2. OrmpeneneHue cpeiHeld CKOPOCTH CKOJIBXKEHHsSI OpycKa WM JIBUXKEHUS ILapHKa II0
HAKJIOHHOM INIOCKOCTH.

3. OmpenencHue yCKOpEHHUs Teja INPU PAaBHOYCKOPEHHOM JIBMJKEHUHU 110 HAKJIOHHOW
IIJIOCKOCTH.

4. WccnenoBaHue 3aBUCUMOCTH IIYTH OT BPEMEHHU NP PaBHOYCKOPEHHOM JBIDKEHHH 0e3
Ha4aJIbHOW CKOPOCTH.

5. TlpoBepka rumoTtes3bl: €CIM MPH PABHOYCKOPEHHOM JBMKEHMHM 0€3 HadyaJbHOU
CKOpPOCTH IIyTH OTHOCATCA Kak psii HEUYETHBIX 4YHCEN, TO COOTBETCTBYIOILIUE
IIPOMEXYTKH BPEMEHU OJMHAKOBBI.

6. HccnenoBaHue 3aBUCMMOCTU CHIIBI TPEHHUS CKOJBXEHHMS OT CHJIBI HOPMalbHOIO
JABJICHHUS.

7. OmnpeneneHne Ko3PQPUIUEHTa TPEHUS CKOIBKEHHUS.

8. OmnpezneneHue KECTKOCTH MPYKUHBI.

Mepepnar vepes naaok 08.11.2023 12:09 GMT+03:00 // \
Be125343-341e-4109-a7c7-b2a7 50811033 | |::|1

Crpanvua 10 3 48 \ /



9. Ompeznenenue pabOThl CHJIBI TPEHHUs] HpPU PABHOMEPHOM JIBKEHUM Tejla IO
TOPU30HTAILHOU TOBEPXHOCTH.

10. Onpenenenue pabOThl CHIIBI YINPYTOCTH TNPH MOABEME Ipy3a C HCIOIb30BAHHUEM
HEMNOJIBUYKHOTO U MOJIBUXKHOTO OJIOKOB.

11. i3yuyeHune 3aKOHA COXPAHEHUS SHEPTIUU.

Paznen 9. Mexannueckue K0J1e0aHUS U BOJHBEIL.

Koneb6arenpHoe nBwkeHrne. OCHOBHBIE XapaKTEPUCTUKH KOJIeOaHWIA: MEpUOM, 4YacToTa,
aMIUIMTyna. MareMaTHndeckuil W TpYKHHHBIM MasaTHUKW. [IpeBpamieHue »sHeprum mpu
Kosie0aTeabHOM JIBUKEHUU.

3aryxatomue kosneOaHus. BoiHyxneHHble konebanus. Pe3onanc. MexaHudeckue BOJIHBI.
CpoiicTBa MexaHU4eCcKUX BOJH. [IpojiosibHBIE U MTONIEpeyHble BOIHBI. [[1MHA BOJIHBI U CKOPOCTh
e€ pacrpocTpaHeHusl. MexaHU4YeCKUe BOJIHBI B TBEPJIOM TEJE, CEHCMUYECKHUE BOJIHBI.

3ByK. I'poMKOCTB 3ByKa U BbIcOTa ToHA. OTpakeHue 3ByKa. IH(pa3ByK U yIbTpa3BYK.

Hemoncmpayuu.

Habnronenue xoneOaHuii Tes MO IEHCTBUEM CHIIBI TSDKECTH U CHIIBI YIIPYTOCTH.
HabGmnronenue koneGaHuii rpy3a Ha HUTH U Ha TIPYXHUHE.

Habmtoienue BeIHYXI€HHBIX KOJIEOaHH U pe30HaHca.

PacnipocTpanenne npoAoibHBIX U MONEPEYHbIX BOJIH (Ha MOJEIN).

HabntoieHue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

o Uk wWwNPE

AKYCTUYECKUH PE30HAHC.
Jlabopamopnwvie padbomut u onvimol.
1. Ompenenenue 4acTOThl U Mepro/ia KoieOaHul MaTeMaTHYeCKOro MassTHUKA.
2. OrmpeneneHuie 4aCTOTHI U TIEpUoIa KoiaeOaHU MPy>KUHHOTO MasTHHUKA.
3. HccnenoBanue 3aBHCHMOCTH TEpHO/Aa KOJNEOAHWI TOJBEIICHHOTO K HHUTH Tpy3a OT
JUTHHBI HUATH.
4. UccnenoBaHue 3aBUCHMOCTH NepHUoAa KoieOaHUIl MPYKUHHOTO MasiTHUKA OT MAacChbl
rpysa.
5. TlpoBepka HE3aBUCHUMOCTH TepuoAa KojeOaHUW Tpy3a, MOABEIIEHHOTO K HUTH, OT
Macchl Tpys3a.
6. OmNbITBEl, JIEMOHCTPHUPYIONINE 3aBHCHUMOCTH TMEpHOoJa KoleOaHUW MPYKUHHOTO
MasTHHMKA OT MACChI IPy3a U KECTKOCTH MPYKUHBI.
7. W3mepenue yckopeHHst CBOOOIHOTO MaACHUSI.
Pa3nen 10. DuiekTpoMarHuTHOE 10JIe M 3J1eKTPOMATHUTHBIE BOJIHBI.
DNeKTpOMarHuTHOE ToJje. DJIEKTpOMAarHUTHbIE BOJHBI. (CBONCTBA 3JIEKTPOMArHUTHBIX
BoJH. llIkana s1eKTpoMarHuTHBIX BOJH. VICIIONIb30BaHKE IEKTPOMArHUTHBIX BOJIH JIJISl COTOBOM
CBSI3H.
DnekTpoMarHuTHas mpupojaa ceera. CkopocTs cBeta. BomHOBBIE CBOICTBA CBETA.
Jemoncmpayuu.
1. CBoiicTBa PIEKTPOMArHUTHBIX BOJIH.
2. BomHOBBIE CBOWCTBA CBETA.
Jlabopamopmusie pabomsl u onvimol.
1. H3ydeHue CBOICTB 3JEKTPOMArHUTHBIX BOJH C TOMOIIbIO MOOMIIBHOTO TenedoHa.
Pasznea 11. CBeroBbI€e IBJICHHUS.
JlyueBasg moxenb cBera. VMcrounuku csera. [IpsMonuHerHOE pacnpOoCTpaHEHHE CBETA.
3armenusa Connua u JIynel. Otpaxenue cera. [lnockoe 3epkano. 3akoH OTpaKE€HUs CBETA.
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[Ipenomnenue cBera. 3aKoH mpejaoMiieHus cBeta. [loHOe BHYTpEHHEE OTPaKEHHE CBETA.
Hcnonb30BaHre MOTHOTO BHYTPEHHETO OTPAXKEHUS B ONTHUYECKUX CBETOBOJIAX.
Jlunza. Xox nyweit B nuH3e. Omnrtuyeckas cucrtema ¢oTroanmnapara, MHUKPOCKOMa U
Teneckona. [’ a3 kak onTudeckasi CucteMa. bIn30pyKkocTh U JanbHO30PKOCTD.
Pasnoxxenne 6enoro csera B ciekTp. OnbiTel HptoToHA. C0KEHUE CTIEKTPAIbHBIX LIBETOB.
Hucnepcus cBera.
Hemoncmpayuu.
[IpssMonuHEItHOE pacpoCcTpaHEeHHE CBETA.
OTtpaxxeHue cBera.
[Tonyyenue n300pa>keHUil B IIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
IIpenomnenue cera.
OnTuyeckuii CBETOBO/I.
Xox ydeid B COOMpAroIIeH INH3E.
XoJ Ty4del B pacCEeUBAIOLIEH JIMH3E.
[Tonyyenune n300pa>keHUiA ¢ TOMOIIBIO JIMH3.
. Ilpunnun pelictBus ¢oToanmnapara, MUKPOCKOIA U TEIECKOIIA.
10 Mogens riasa.
11. PaznokeHue 6emoro cBeTa B CIEKTP.
12. Ilomydenue Georo cBeTa MpH CIOKESHUU CBETA Pa3HBIX IIBETOB.
Jlabopamopusie pabomsl u onvimol.
1. HccnenoBaHue 3aBUCMMOCTH YyIJIa OTPAKEHHsI CBETOBOTO JIy4ya OT yIJia MaJeHusl.
2. UM3yyeHue xapaKTepUCTHK M300pakeHHUs MIpeIMeTa B INIOCKOM 3epKalie.
3. HccrnenoBanue 3aBUCUMOCTH yrjia MPEIOMIIEHUSI CBETOBOTO Jiyya OT yrjia MaJeHus Ha
TPaHUIE «BO3TyX—CTEKIIO.
[Tonyuenune n3006pakeHUll ¢ TOMOIIBIO COOMPAIOIIECH TUH3BI.
Omnpenenenre GOKYCHOTO PACCTOSIHUSI U ONITUYECKON CUITBI COOMPAIOIIEH JTMH3HI.
OMBITHI IO PA3JIOKEHUIO OEJIOTO CBETA B CIIEKTP.

Nk WNRE

No wu s

OnbBITEl O BOCHPUATHIO IBETAa MPEAMETOB IMPH WX HAOIIOACHUU Yepe3 LBETOBHIC
GUIBTPEIL.

Pa3nen 12. KBaHTOBLIE SIBJICHHUS.

OmnsiTel Pesepdopna u nnanerapHas mozens aroMa. Mogens atoma bopa. VMcnyckanue u
IIOTJIOLIEHUE cBeTa aTOMOM. KBaHThI. JInHEHYaThle CIEKTPHI.

PagnoaktuBHOCTh. Anb(da-, Oera- M ramma-uzinydeHus. CTpoeHHE aTOMHOIO sjpa.
Hyknonnass Mopens aromuoro sapa. M3oromel. PanuoakTuBHble mnpeBpamieHus. [lepuon
IoJIypacnaaa aTOMHBIX sJIEp.

SnepHble peakuuy. 3aKOHBI COXPAHEHUS 3apsIOBOTO U MacCOBOT'0O YUCENl. DHEPIUs CBSI3U
aTOMHBIX szaep. CBs3p Maccel U dHepruu. Peakumm cuHTe3a W aeneHus snep. McrodyHuku
sHepruu CosHIA U 3BE3N.

SAnepHas oHepreTuka. JleMcTBUS paiMOAKTUBHBIX U3JIyYCHHUM HA )KUBBIE OPraHU3MBL.

Hemoncmpayuu.

CrieKTphl U3JTy4yeHUs U MOTJIOIIEHUS.
CrieKTphl pa3IMyYHBIX Ta30B.

Crextp Bozopoaa.

HaGnronenue Tpeko B kamepe BunbcoHna.
PaboTa cuéTurka HOHM3UPYIOUINX U3ITYICHUH.

o vk wnNpeE

Perucrpanus usinydeHus NPpUPOIHBIX MUHEPAJIOB U IIPOIYKTOB.
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Jlabopamopmusie pabomesl u onvinol.

1. HaGmroneHue CITONIHBIX U TWHEHYAThIX CIIEKTPOB U3TyYEHHUSI.

2. HUccnenoBanue TPEKOB: U3MEPEHHE SHEPTUU YACTUIBI 1O TOPMO3HOMY MyTH (IO

¢dororpadusm).

3. U3mepenue paanoakTuBHOTO (OHA.

IToBTOPUTENBHO-00001IAKO M MOTYJIb.

[ToBTOpUTENBbHO--0000IIAONINIT  MOAY/Ib MpeAHAa3HAueH s CHUCTeMaTu3alud U
0000IIeHHUS TIPEIMETHOTO COJICPIKAHUS U ONBITA JEATSIILHOCTH, TPUOOPETEHHOTO TPU N3YICHUH
Bcero Kypca (pu3uKku, a Takke Ui MOATOTOBKH K OCHOBHOMY TOCYJapCTBEHHOMY JK3aMEHY IO
¢busuke 15 00yJaromuxcs, BBIOPABIINX 3TOT YUeOHBIN MpeIMeT.

[Ipy w3ydyeHWW JAHHOTO MOMYJS PEATU3YIOTCS W CHUCTEMATH3UPYIOTCS  BHJIBI
NCATCIbHOCTH, HA OCHOBE KOTOPBIX OOCCIICUMBACTCS JIOCTHIKCHHE IPEIAMETHBIX U
METanpeIMETHBIX IJIAaHUPYEMbIX PE3yIbTaTOB 00ydeHHs, (HOPMHUPYETCS eCTeCTBEHHOHAY4HAs
IrPaMOTHOCTh: OCBOEHHE HAy4YHBIX METOJOB MCCIEJOBAaHUS SBICHUN NPUPOJIBI U TEXHHKH,
OBJIAJICHHE YMEHUSMHU OOBICHITh (PU3UYECKHE SIBJICHUS, TPUMEHSS I[OJIyYCHHBIC 3HAHMUS,
peuiaTh 3a1a4n, B TOM YHCIIe KAYeCTBEHHBIE U OKCIIEPHUMEHTAIbHBIC.

[IpyHIMIIIAaNBEHO NEATEIbHOCTHBINA XapaKTep JaHHOIO pa3jiella peaanu3yeTcs 3a CUET TOro,
YTO 00yYarolrecs BBIOIHSIOT 3a/IaHUsI, B KOTOPBIX UM IPEJIaraeTcs:

Ha OCHOBE IMOJIYY€HHBIX 3HAHHUH pacro3HaBaTh U HAYYHO OOBSACHATH (PU3HUECKUE SABICHUS
B OKpYXKaroIliei Mpupo/ie U OBCETHEBHOM KU3HU;

MCIOJIb30BaTh HAYYHBIE METOJBI MCCIEAOBAHUS (PU3NYCCKUX SIBJICHUW, B TOM YHUCIE IS
MIPOBEPKHU THITOTE3 U MOTYICHHS TEOPETUICCKUX BBIBOJIOB;

OOBSICHATh HAay4Hble OCHOBBI HauOoliee Ba)KHBIX JOCTUKEHHMH COBPEMEHHBIX TEXHOJIOTHH,
HanpuMep, MPAKTHYECKOTO WCIOJIb30BAaHUS PA3IUYHBIX HCTOYHHKOB HSHEPrUU HAa OCHOBE
3aKOHA MPEBPAICHHS] U COXPAHEHUS BCEX M3BECTHBIX BHIOB DHEPTHH.
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INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOT'O OBIIIET'O OBPA3OBAHUA

W3yuenne QuU3MKKM HAa YpOBHE OCHOBHOTO 0OmIEr0 00pa3oBaHMsS HANpaBICHO Ha
AOCTHIKCHUC JINYHOCTHBIX, MCTAIPCAMCTHBIX U IMPCAMCTHBIX O6pa3OBaTeJILHBIX PE3YyIbTATOB.

B pesynpraTe w3ydeHws (QUINKKA HA YPOBHE OCHOBHOTO 00mero oOpa3oBaHUS Yy
oOy4arorerocst 0ynyT choOpMHPOBaHbI CIICYIONTNE JMIHOCTHBIC PE3YyIbTaThl B YACTH:
e 1) naTpHOTHYECKOr0 BOCIIUTAHUS:

® — [IpOsIBJIEHUE WHTEpEca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKON (U3NUYECKON
HaYKU;
® — [ICHHOCTHOE OTHOIIEHHE K JOCTHKEHHIM POCCHMCKUX YUEHBIX --(PHU3HKOB;

e 2) rpaskIaHCKOI0 U JyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

® — rOTOBHOCTh K aKTHBHOMY YYaCTHIO B OOCY)KJICHHH OOIIECTBEHHO 3HAYMMBIX M ATHUYECKHX
po0JeM, CBI3aHHBIX C IPAKTUYECKUM IPUMEHEHUEM JOCTHXKEHUH (pr3uku;

® — OCO3HAHME BAKHOCTHU MOPAJIbHO--3TUYECKUX MTPUHIIUIIOB B ACATEIBHOCTH YU4EHOTO;

e 3)3CTeTHYECKOr0 BOCIIMTAHUSA:

® — BOCHpUATHE HCTETHUECKUX KauecTB (PM3NYECKON HayKu: €€ rapMOHMYHOI'O IOCTPOEHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

® 4) 1eHHOCTH HAYYHOTI'0 NTO3HAHMSA:

® — OCO3HAHME IICHHOCTU (U3UYECKON HAyKH KAaK MOIIHOTO WHCTPYMEHTA IMO3HAHUS MHpA,
OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaXKHEHIIEH COCTABISAIOIIECH KYJIbTYPbI;

e — pa3BUTHE Hay4yHOU JII0003HATENBHOCTH, MHTEPECA K UCCIIEI0BATENIbCKOM e TEIbHOCTH;

e 5) ¢popMupoBaHNs KYJbTYPHI 310POBbSI H 3MOLMOHAJIBHOI0 0JIArONOTYYHsI:

e — OCO3HaHHME ILIEHHOCTH 0Oe30macHoro obpasza *U3HH B COBPEMEHHOM TEXHOJIOIMYECKOM
MHUpE, BAXXHOCTH IpaBHJ O€30IaCHOr0 IOBEJEHUs Ha TpaHCIOpTe, Ha Joporax, c
AIIEKTPUUYECKUM U TETJIOBBIM 000PYJJOBAHNEM B JOMAIIHUX YCIOBHSAX;

e — chOpMHPOBAHHOCTH HaBBIKA pepIEKCUH, MPU3HAHNE CBOETO MpaBa Ha OMIMOKY U TaKOTro
JKe MpaBa y Jpyroro 4ej0BeKa;

e 6) TPyI0BOI0 BOCIIMTAHUSA:

® — aKTHBHOE y4acTHeE B PEIICHMM MPAKTUYECKHUX 3ajad (B paMKax ceMbd, 00pa30BaTeIbHOM
OpraHM3aluM, TropoJa, Kpas) TEXHOJOTMYECKOW U  COLMAJIbHOW HAIPaBJIEHHOCTH,
TpeOYIOUINX B TOM YHUCIIE U (PU3NYECKUX 3HAHUM;

® — HHTEpeC K MPaKTUYECKOMY U3yUYeHUIO Ipodeccui, CBI3aHHBIX C PU3UKOIL;

e 7) 3KOJIOTHYECKOT0 BOCTIUTAHUSA

e — OpHCHTalUs HAa TMPUMEHEHHE (U3MUYECKMX 3HAHWHA JUIS pemIeHHs 3a1a4 B 00jacTu
OKpYXKaloIllel Cpenbl, IUIAHUPOBAHUS MOCTYIKOB M OLICHKH MX BO3MOXHBIX IOCJIEICTBUI
JUJISL OKPY>KAIOIEeH Cpelibl;

e — O0CO3HAHHME II00ATBFHOIO XapaKTepa FIKOJIOTHUYECKUX MPOOJIEM U MyTeH UX peleHHUs;

e 8) ajanTauMu K M3MEHAIOLUMCS YCJIOBUAM COUMAJIBHON M IPUPOIHON cpeabl:

e — nOTpPeOHOCTH BO B3aUMOJICMCTBUU TPH BHIIOJIHEHUU MCCIEJOBAaHUNH M MPOCKTOB
(bu3nyecKoil HallPaBIEHHOCTH, OTKPBITOCTD OIBITY U 3HAHUSM JIPYTHX;

® — [IOBBILIECHUE YPOBHA CBOEH KOMIIETEHTHOCTHU Y€pe3 MPAKTUUECKYIO ACATEIBHOCTD;

e — noTpeOHOCTh B (POPMHUPOBAHUHM HOBBIX 3HAHUH, B TOM 4ucle (OPMyJIUpOBaTh HJIEH,
MOHSATHS, TUIIOTE3bI O (PU3NUECKUX OOBEKTaX U SIBICHUAX;
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e — oco3HaHHe Je(PUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 001acTh (hU3HKY;

® — [UIAHUPOBAHUE CBOETO Pa3BUTHS B IPUOOPETEHUHU HOBBIX (PU3MUECKUX 3HAHMIA;

® — CTPEMIIEHHE aHAIM3UPOBATh U BBISIBIATH B3AaUMOCBSI3U IIPUPO/IbI, OOIIECTBA U SKOHOMUKH,
B TOM YHCJIE C UCIOIb30BaHUEM (PU3UUECKUX 3HAHUII;

® — OLEHKAa CBOMX JACHCTBMM € Y4€TOM BIMSHUSA HAa OKPYKAIOIIYI0 Cpeay, BO3MOXKHBIX
r7100aIbHBIX TOCIEACTBUH.

METAINIPEAMETHBIE PE3YJIbTATHI

B pesynpTaTe oOCBOEGHHS MpOrpaMMbl MO (U3MKE HA YpPOBHE OCHOBHOTO OOIIETO
oOpazoBaHust y oOyuwaromierocss OyayT copMHUpOBaHBI MeTampelIMeTHbIe PpPe3yJabTaThl,
BKJIIOYAIOILIME TI03HABAaTEJbHbIE YHHUBEpCaJbHblE YyueOHBIE JEHCTBUS, KOMMYHUKAaTHUBHBIE
YHUBEpCaJIbHbIC YUeOHbIC NEHCTBUS, PETYIATUBHBIC YHUBEPCAIbHBIC yUeOHBIC TCHCTBHS.

ITo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE Y4eOHbIe el CTBUS

ba3soBble Jlornyeckune AeHCTBUA:
® BBISBIATH M XapaKTePU30BaTh CYIIECTBEHHbBIE MPU3HAKN OOBEKTOB (SIBJICHMIA);
® YCTaHaBIIMBATh CYIIECTBEHHBIN MPHU3HAK KiIaccu(UKaIi, OCHOBAHUS sl 0000IeHUS
Y CpaBHEHUS,
® BBIBIATH 3aKOHOMEPHOCTU U MPOTHUBOPEYHUS B pacCMaTpUBaeMbIX (haKkTax, NaHHBIX U
HaOJI0IEHUSX, OTHOCSIIMXCS K (PU3MUECKUM SIBJICHUSIM;
® BBIBIATh NMPUYUHHO--CIICACTBEHHbIE CBA3M INPU HM3YyYCHUH (PU3MUECKHUX SIBICHUNA U
MPOIIECCOB, JI€NIaTh BBIBOJABI C WCIOJb30BAaHUEM JEAYKTUBHBIX W HMHIYKTUBHBIX
YMO3aKJIFOUCHHH, BBIIBUTATh TUIIOTE3bI O B3AUMOCBS3SIX (PU3NYECKUX BEITUYHH;
® CaMOCTOSITENIBHO BBIOMpAaTh CHOCOO pemieHus yueOHoW (u3uueckod 3agadu
(cpaBHEHHE HECKOJBKHUX BapHAHTOB pEIICHUS, BBIOOp HamMOOJEe MOIXOSAIIETO C
y4€TOM CaMOCTOSATEIBHO BBIICTICHHBIX KPUTEPHEB).
ba3oBble ucciaenoBarebCKue AeiCTBHA:
® JCIOJIb30BaTh BOMPOCHI KAK UCCIEA0BATEIbCKUI HHCTPYMEHT MTO3HAHMS;
® [POBOJUTH IO CAMOCTOSITEIbBHO COCTABJICHHOMY TIUIaHY OMbBIT, HECIOXKHBIN
(U3UYECKUI HKCIIEPUMEHT, HEOOJBIIOE HCce0BaHNE (PU3HUUECKOTO SIBJICHUS;
® OICHMBATh HAa MPUMEHUMOCTh U JIOCTOBEPHOCTh MH(OPMAIIHIO, MOIYUYEHHYIO B XOJ€
WCCIIIOBAHUS WIIH SKCIIEPUMEHTA;
® caMOCTOSITENbHO  (GOpMynupoBaTh 0000IIEHUS W  BBIBOABI IO  pe3ylbTaraM
MPOBEIEHHOTO HAOJIOICHUS, OIIBITA, UCCIICIOBAHHUS,
® [IPOTHO3UPOBATH BO3MOXKHOE JalIbHEHIIee pa3BUTHE (PU3UUECKUX IPOIIECCOB, a TAKKE
BBIIBUTATh MPEINOI0KEHUS 00 UX Pa3BUTUHU B HOBBIX YCIOBHUSIX U KOHTEKCTAaX.
Pa6ora ¢ nundopmanmeii:
® T[PUMEHSTh PA3IUYHBIE METOJbI, UHCTPYMEHTHI M 3alpOChl MPU MOHUCKE M OTOOpe
nH(pOpMaLIMU WIK JaHHBIX C YYETOM MpeIoKEHHON yueOHOM (pu3nyuecKoil 3a1auu;
® aHaJIM3UPOBATh, CHCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHGOPMAIUIO PA3ITUYHBIX
BUJIOB 1 (DOPM IIpe/ICTaBICHHUS;
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CaMOCTOSITEJIbHO BbIOMpATh ONTUMAIbHYIO (QOpMy MpelacTaBieHHs HWHGOpMALUU U
WUTIOCTPUPOBATh pelIaeMble 3aJauld HECJIOKHBIMH CXEMaMHM, JharpaMMaMu, HHOMN
rpaduKoi ¥ ©X KOMOWHALIUSIMH.

KoMMyHMKaTHBHBIE YHUBEPCAJbHbIE YUeOHbIe 1eCTBUA:

B XOJle¢ OOCYXAcHHsS Y4eOHOTO Marepuayia, pe3yiabTaToB J1abOpaTOpHBIX paboT u
MIPOEKTOB 3aJ1aBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOM TeMbI U BbICKa3bIBaTh HJICH,
HaIleJICHHBIC Ha PeIIeHUEe 3a/1a4M U MOJIepKaHue OIaroxxenaTenbHOCTH OOICHUS;
COTMOCTABIIATh CBOM CYXACHHUS C CYXICHUSMH JPYTUX YYaCTHHKOB JIMAJOra,
OOHapyXHBaTh PA3TUYHUE U CXOACTBO MO3UIIHIA;

BBIPA)KaTh CBOIO TOYKY 3PEHHSI B YCTHBIX M MUCHBMEHHBIX TEKCTAX;

MyOJIMYHO  TPEJACTABIATh  PE3yJIbTaThl  BBIOJHEHHOTO  (PU3WYECKOrO  OIBITA
(9KCTIepUMEHTa, UCCIIeIOBAHUS, POCKTA);

MMOHMMATh M MCIOJIb30BaTh NMPEUMYINECTBA KOMAHIHOW M WHAWBHIYaJbHOW pabOTHI
IIPH PEIICHUN KOHKPETHON (PU3NYCCKOM MPOOIIEMBI;

MPUHUMATh II€JM COBMECTHOW JICATEIIPHOCTH, OPraHU30BBIBATh JEHUCTBUSA IO €€
JOCTHKCHHIO: PacIpeelIATh POJH, 00CYKIaTh MPOIECCHl U PE3YJIbTaThl COBMECTHOM
paboThl, 00001IaTh MHEHUSI HECKOJIBKHX JIFO/ICH;

BBINOJIHATh CBOK YacTh Pa0OThI, JOCTHUTas KAueCTBEHHOTO pe3yJbTaTa MO CBOEMY
HAIPABJICHUIO U KOOPJAUHUPYS CBOU JCHCTBUS C IPYTUMH YICHAMHA KOMaH/IbI;
OIICHMBAaTh KA4eCTBO CBOECr0 BKJIaJga B OOMMH TPOAYKT IO KPUTEPHSIM,
CaMOCTOSTEIHHO CHOPMYITMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUA.

PeryisitTuBHbIe YHHBepcaJlbHbIe y4eOHbIE 1eHCTBHA

Camoopranusanmus:

BBISIBIIATH TIPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYAIMIX, TPEOYIOMIMX ISl PEIICHHS
(bu3nUecKnx 3HAHUH;

OPUEHTUPOBATHCS B PA3NIMYHBIX IOAXO0JAX MPHUHITHUS pPELIEHUN (MHAMBHUIYaJIbHOE,
IIPUHSATHE PELLICHUS B TPYIIIE, IPUHATUE PELICHUN IPYNION);

CaMOCTOSITETILHO COCTaBIISATh AJTOPUTM pelieHus (U3NYECKOH 3alaud WK IJIaHa
UCCIICIOBAaHUS C YYETOM MMEIOLIMXCS PECypCcOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTUPOBATh IIPEJIaracMble BapUaHThl PELICHMI;

JienaTh BbIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIlICHUE.

CﬂMOKOHTpOJIL, 3MOLMOHAJbLHBLIA HHTEJLJIEKT:

JaBaTh aJICKBaTHYIO OLICHKY CUTYAIlMU U TIpeJiaraTh MiaH e€ n3MEHEHUS;

OOBSICHATh TPHUYUHBI JOCTIKEHUS (HEIOCTIDKEHUS) pE3ylIbTaTOB JEATEIBHOCTH,
JlaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCHUTH KOPPEKTHUBBI B JICATEIBHOCTH (B TOM YHCIIE B XOJI BBIIOJHEHUSI (PUZNIECKOTO
WCCIICIOBAHMSI WIJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSATEIHCTB, HW3MEHHBIIHXCS
CUTYaIlui, yCTAHOBJICHHBIX OIIHMOOK, BO3HUKIINX TPYAHOCTEIH;

OLICHMBATh COOTBETCTBUE PE3YJIbTaTa UEIN U YCIOBUIM;

CTaBUTH ce0s1 Ha MECTO JPYroro 4eloBeKa B XOJ€ CIopa WM JUCKYCCHHM HA HAYYHYIO
TeMy, TOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYroro;

MpHU3HaBaTh CBOE MpaBO Ha OWMIMOKY MpH peleHuH (PU3NYecKux 3ajad WIH B
YTBEPKACHUSIX HA HAYYHBIE TEMbI M TAKOE K€ MPaBO JPYToro.
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HNPEAMETHBIE PE3YJIBTATbBI

K konny oOyuenus B 7 KJjacce npeIMETHbIE pe3ysbTaTbl HaA 0a30BOM YPOBHE JOJDKHBI
oTpaXkaTh C()OPMUPOBAHHOCTD y O0yUAIOIIUXCSI YMEHUH:

UCIIONIb30BaTh MOHATHS: (U3NYECKHe U XHMHYECKHWEe sBJIEHUS, HaOI0aeHue,
HKCIEPUMEHT, MOJIeNb, TUINOTE3a, CAUHULBI (PU3NYECKHX BEJIWYMH, aTOM, MOJIEKYJa,
arperaTHbIE COCTOSHUS BemiecTBa (TBEPAOE, JKUIKOE, ra3000pa3HOEe), MEXaHUYECKOe
IBUKEHHE  (paBHOMEpPHOE, HEpPaBHOMEpPHOE,  MPSMOJIMHEHHOE),  TpaeKTOpus,
paBHOJEHCTBYOIAsA cuna, aedopMmanus (ympyras, IJacTHYecKas), HEBECOMOCTH,
COOOIIAIOITNECS COCY/IBI;

pasnuyath sBieHus (Iudy3us, TEIIoBOe IBMKCHNE YaCTHUI] BEIIECTBA, paBHOMEPHOE
JBUKEHNE, HEPAaBHOMEPHOE ABWKEHUE, MHEPLUs, B3aUMOJCICTBUE TEJ, PABHOBECHE
TBEPABIX TEJI C 3aKPEIUIEHHOM OCBIO BpAILCHMs, IepeAada AaBJICHUS TBEPABIMU
TEeJIaMU, KUAKOCTSMH U ra3aMu, aTMOC(EepHOe AaBlieHUE, IUIABaHUE TEJI, IPEBpAILECHU
MEXaHMYECKOI 3HEPTun) 1Mo ONMHUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB,
JIEMOHCTPUPYIOIIUX TaHHOE (PU3NUECKOE SIBICHUE;

pacro3HaBaTh MPOsBIECHHE U3YYEHHBIX (U3NYECKUX SBJICHHI B OKPYXKAIOIIEM MUpE, B
TOM 4Ymcie (pu3nyecKue SBICHHS B MPUPOJE: MPHUMEPHl JIBUKECHUS C Pa3THYHBIMHU
CKOPOCTSMHM B JKMBOW M HEXHBOW INpHUpOJE, ACHCTBUE CWIBI TPEHUS B MPUPOJE U
TEXHHUKE, BJIMSHHUE aTMOC(EpPHOrO JAaBJICHUS Ha KMUBOW OpraHu3M, IUIaBaHHE pPHIO,
pBIYary B TeJ€ YeIOBEKa, MPU 3TOM IEPEBOJUTH MPAKTHUECKYIO 3a7ady B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbBIE CBOICTBA (MPU3HAKHM) (PU3UYECKUX SIBICHUI;

OTHCHIBATh M3YUYEHHbIEC CBOMCTBA Tel U (PU3UYECKHE SBJICHUS, UCTIONb3Ys (pusnueckue
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTH BELECTBA, BPEMs, IyTh, CKOPOCTb, CPEAHS
CKOPOCTb, CHWJIa YIPYIOCTH, CHJIA TSDKECTH, BEC Teja, CWIa TpPEHWs, AaBICHUE
(TBEpHoro Tema, >KMIKOCTH, ra3a), BBITAIKHBAIONIAs CHUJla, MeXaHU4eckas paboTa,
MOIIHOCTh, IIJIEYO CHJIBI, MOMEHT CHJbl, KO3(QQUIMEHT TMOJEe3HOr0 JeHCTBUS
MEXaHM3MOB, KUHETUYECKasi W MOTEHIUAIbHAs SHEPrusi), MpU OMHUCAHUU TPABHIBHO
TPAaKTOBATh (PM3MUECKUI CMBICI HCIIOJIb3YEMbIX BEJTMUMH, X 0003HAYECHUS U eTUHUIIBI
¢u3MUecKUX BEIWYMH, HAXOTUTHh (DOPMYIBI, CBS3BIBAIOIIME JAHHYIO (DHU3UYECKYIO
BEJIMYMHY C JIPYTMMH BEJIMYMHAMM, CTPOUTH Tpa@UKd H3YUYEHHBIX 3aBHUCHMOCTEH
(UBUYECKUX BEITMYNH,

XapaKTepu30BaTh CBOICTBAa Tes, (U3WYECKHE SBICHHMS M TPOLECCHI, HCIOJIb3Ys
MpaBWJIa CIOKEHUsl cuil (BIOJb OJHOM MpsiMoii), 3akoH ['yka, 3akoH Ilackans, 3akoH
ApxuMesna, mMpaBUiIO paBHOBecHs pbiuara (OJI0OKa), «30J0TOE MPABUIIO» MEXAHHKH,
3aKOH COXPAaHEHMs MEXAHWYECKOM DJHEpruM, IpU H3TOM JaBaTb CIIOBECHYIO
(bopMyITMPOBKY 3aKOHA U 3aIMCHIBATh €r0 MAaTEMATUYECKOE BBIPAKEHHE;

OOBSACHATh (U3MYECKUE SIBICHUS, MPOLECChl M CBOWCTBA Tell, B TOM YHCIE U B
KOHTEKCTE CUTYyallui MPAKTUKO-OPHUEHTUPOBAHHOIO XapakKTepa: BBISABIATH PUYMHHO-
-CIIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBbSCHEHHE U3 1—2 JIOTMYECKHUX IIAaroB ¢ ONOpPOH Ha
1-2 u3ydeHHBIX CBOMCTBAa (DU3MUECKUX SABJICHUH, (U3NYECKUX 3aKOHA WJIU
3aKOHOMEPHOCTH;

pemiate pacuéTHble 3adauyd B 1—2 [eHCTBUS, HCIHONB3YS 3aKOHBI U  (OpPMYIIHI,
CBsI3bIBAIONIME (DUM3MYECKHWE BEIUYMHBI: HA OCHOBE aHaliu3a YCIOBHUS 3aJauyd
3alUChIBaTh KPaTKOE YCJIOBUE, MOACTABIATh (QU3nueckue BeTUUUHBI B (HOPMYIBI U
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MIPOBOAUTH PAcu€Thl, HAXOJUTh CIIPABOUHbIE JaHHbIE, HEOOXOAUMBIE JJISI PELICHUS
3aj1ay, OLEHUBATh PEATMCTUYHOCTh MOIYYEHHON (PU3NUECKON BEITUYHHBI;
pacrio3HaBaTh NPOOJEMbl, KOTOpPbIE MOXKHO PELIMTh IPH HOMOLIM (U3NIECKUX
METOJI0OB, B OIMCAHMM MCCIENOBAHUS BBIICIATH IPOBEPAEMOE IMPEIIIOIOKEHUE
(runotesy), pas3iMyaTb U HHTEPIPETHPOBATh IOJYYEHHBIH pE3yJIbTaT, HAXOAUTh
OLIMOKH B XO/I€ OIIBITA, JIEJIaTh BHIBOJIBI IO €r0 pe3yabTaTam;

MIPOBOAMTH ONBITHI MO HAOIOIEHUIO (PU3NUECKUX SIBICHUIN WM (U3MUECKUX CBOMCTB
Ten: (OpMYIMPOBAaTH IPOBEPSIEMbIE IMPEANOJIOKEHUS,, COOMpaTh YCTAHOBKY U3
MPEJI0KEHHOT0 000PYA0BaHNUS, 3alIUChIBATh XO/1 OIbITa U (POPMYJIMPOBATH BBHIBOJIBI;
BBITNIOJIHATh NPSIMbIE U3MEPEHMSI PACCTOSHUS, BPEMEHH, Macchl Tesa, 00bEMa, CUIIbI U
TEMIIepaTypbl C HCIOJIb30BAHUEM aHAJOTOBBIX M IM(POBBIX MPHOOPOB, 3aMUCHIBATH
MOKa3aHus TPUOOPOB C YIETOM 3aJaHHON aOCOFOTHON TOTPEITHOCTH N3MEPCHHIA,
IPOBOJUTH MCCIIEOBAaHUE 3aBUCUMOCTH OJHOW (PM3UYECKOM BEIMUYMHBI OT APYToH C
UCIOJIb30BAaHUEM NPSAMBIX U3MEPEHUH (3aBUCUMOCTH IYTH PAaBHOMEPHO JBHXKYLLETOCS
Telaa OT BPEMEHH JIBHKEHUS TeEJla, CHJIBI TPEHUS CKOJIBKEHUS OT Beca Tela, KauecTBa
00pabOTKM TMOBEPXHOCTEH TEJI M HE3aBHUCUMOCTH CWJIBI TPEHHsS OT IUIOIIAH
COIIPUKOCHOBEHHUS TEJI, CUJIbl YIIPYrOCTU OT Y/UIMHEHUS NPYKUHBI, BBITAJIKUBAIOIIEH
CHJIbI OT 00bEMa MOTPYKEHHOW dYacTH Tela W OT IUIOTHOCTU JKHMJKOCTH, €€
HE3aBMCHUMOCTH OT IUIOTHOCTH TeJjla, OT TJIyOMHBI, HA KOTOPYIO IOIPY>KEHO TeoO,
YCIOBUH MJIaBaHMS TeN, YCIOBMH paBHOBECHs pblyara M OJOKOB), y4acTBOBATh B
IUIAaHUPOBAaHUM y4eOHOro HCCIENOBaHUs, COOMpaTh YCTAHOBKY U  BBIIOJHSATH
U3MEpEHus, cielysd MPeUIoKEHHOMY IUIaHy, (PUKCHPOBATh Pe3yJbTaThl MOJYyYEHHOM
3aBUCUMOCTH (U3WYECKUX BEJIMYUH B BHJEC NPEUIOKEHHBIX TaOIMIl U TpadUKOB,
JIeJIaTh BBIBOJIBI 10 PE3YJIbTaTaM UCCIIEIOBAHNUS;

IIPOBOANTHh KOCBEHHBIE H3MEpPEHUs (PU3NYECKHX BEJIWYUH (IIOTHOCTh BELIECTBA
KHUJKOCTH M TBEPAOrO Tejla, CHJIa TPEHUS CKOJIbKEHHS, JaBJICHHE BO3/yXa,
BbITAJIKMBAIOIIAsl CHUJa, JACHWCTBYIOLIass Ha MOTPYyXKEHHOE B JKUJIKOCTh TEIO,
KO3(QQUIHUEHT MOJE3HOro ACUCTBUS MPOCTHIX MEXAHHU3MOB), CleNys MPEeAIokKEHHOM
MHCTPYKLIMU: IPU BBINOJIHEHUH U3MEPEHUIN COOMPaTh KCIIEPUMEHTAIbHYIO YCTaHOBKY
1 BBIUUCIISITH 3HAUEHUE UCKOMOU BEJINYMHBL;

coOmogaTh IMpaBUja TEXHUKH O€30MacHOCTH Mpu pabore ¢ JTabOpaTOPHBIM
000pyIOBaHUEM;

yKa3bplBaTh HNPUHIUINBI JEHCTBHS TNPUOOPOB M TEXHMYECKHX YCTPOMCTB: BECHI,
TEPMOMETp, JTUHAMOMETP, COOOILIAIOIINECS COCY/Ibl, OapOMETp, phlyar, MOABMKHBIA U
HETOJBIKHBIN OJIOK, HAKJIIOHHAS IJIOCKOCTb;

XapaKTepu30BaTb MPUHLUIBl JEHCTBUS M3YyYEHHBIX MPUOOPOB M TEXHUUYECKUX
YCTPOMCTB € ONOpOM Ha UX OmMcaHusd (B TOM YHCIE: MOALIMIHHUKH, YCTPOWCTBO
BOJOIIPOBO/A, TMAPABIMYECKUN IPECC, MAHOMETP, BBICOTOMEP, MOPLIHEBOW HACOC,
apeoMeTp), UCMOJb3ysl 3HAHUS O CBOWCTBaX (PM3MUYECKUX SIBJICHUM U HE0OXOIUMBbIE
¢u3nyecKue 3aKOHbI 1 3aKOHOMEPHOCTH;

IPUBOJUTL MpUMEPHl (HAXOIuTh MHQOpPMALMIO O NpUMepax) MNPaAKTUYECKOro
UCIOJIb30BaHUsl (U3NYECKUX 3HAHUM B IOBCEJIHEBHON JKHU3HM JUIsl 0OECIEeYEeHMs
0e30macHOCTH IpH OOpalleHMH ¢ TNpUOOpaMH M TEXHUYECKHMMM YCTPOWCTBaMH,
COXPAHEHMs 3JI0pOBbsI U COONIONEHHS HOPM DKOJOIMUECKOro IOBEJIEHHUsS B
OKpY>Karollen cpelie;
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OCYILECTBJISATh OTOOpP MCTOYHHMKOB HH(popmanuu B HHTepHEeTe B COOTBETCTBHM C
3a/IaHHBIM ITIOUCKOBBIM 3aIPOCOM, Ha OCHOBE MMEIOIINXCS 3HAHUHN U IIyTEM CPAaBHEHMS
Pa3IUYHBIX UCTOYHUKOB BBIACIATH HHPOPMALIUIO, KOTOPAsl ABJISETCS MPOTUBOPEUMBON
WJIA MOXET OBITh HEJJOCTOBEPHOM;

HCII0JIb30BaTh MPH BBINOJIHEHUH YUEOHBIX 3a/laHUil HAy4YHO--TIONYJISIPHYIO JINTEPATYPY
(GU3NYECKOro Cconaep)KaHMs, CIpPaBOYHbIE MaTepuaibl, pecypchl ceTu VHTepHer,
BJaJeTh MpHUEMaMU KOHCIEKTHPOBAHUS TEKCTa, NpeoOpa3zoBaHus WHPOpPMALUU H3
OJIHOM 3HAKOBOM CUCTEMBI B IPYIYIO;

CO3/1aBaTh COOCTBEHHbIE KpAaTKUE MUMCbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE 2-3
MCTOYHUKOB MH(opMary (PU3NYECKOro COAEp)KaHusl, B TOM YUCIE MYOJUYHO JeNaTh
KpaTKHe COOOIIEHMSI O pe3ysbTaTax MPOEKTOB UM YUYEOHBIX MCCIIEOBAHUI, IPU 3TOM
rPaMOTHO HUCIOJb30BaTh HM3YUEHHBIM MOHATHHHBIA anmapaT Kypca (U3HKH,
COIIPOBOXIATh BBICTYIUIEHHE IIPE3CHTALNECH;

IIPU BBINOJIHEHUH Y4EOHBIX MPOEKTOB U UCCIIEI0BAaHUN paclpeleiiTh 00s3aHHOCTH B
IpyIIIE€ B COOTBETCTBUHU C IOCTABICHHBIMU 33Ja4aMH, CICIUTH 32 BBIIIOJHEHUEM IIaHA
JeWCTBUI, aJEeKBaTHO OLIGHWBAaTh COOCTBEHHBIM BKJIaJ B JEATEIBHOCTh T'PYIIIHI,
BBICTPAauBaTh KOMMYHUKATHBHOE B3aMOJICHCTBUE, YUUTHIBAS MHEHUE OKPYKAIOLIHX.

K konny oOyuenus B 8 kjacce mpeaMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH y O0OYUAIOMINXCSl YMEHHUI:

MCIIOJIb30BaTh MOHATHS: Macca U pa3Mepbl MOJEKYJ, TEMJIOBOE ABHKEHHUE aTOMOB H
MOJICKYJI, arpC€raTHbIC COCTOSIHUA BCHICCTBA, KPUCTANIMUCCKHUEC U aMOp(i)HBIe TCJa,
HACBILICHHBIA ¥ HEHACBIIICHHBIHN Map, BIAKHOCTh BO3/lyXa, TEMIEpaTypa, BHYTPEHHSS
SHEPrus, TEIJIOBOW JBUTATENb, JJIEMEHTAPHBIN AJIEKTPUUECKUN 3apsl, FIEKTPUUECKOE
noJjie, MpOBOAHUKU W IOUIJICKTPHUKH, MHOCTOSIHHBIN BJICKTpI/IIIeCKI/Iﬁ TOK, MAarHuTHOC
T10JIE;

pa3iauyath SIBIEHUS (TEIJIOBOE pacIIMpEeHHEe U CXKaThe, TeIulonepeaaya, TeIrIoBOe
paBHOBEecHE, CMauMBaHHE, KaNWUISPHbIE SBICHUSA, HCIAapeHHe, KOHACHCAIs,
IIJIaBJICHUE, Kpuctaumm3anus  (OTBEp/EBaHUE), KUIIEHUE,  TeIulonepenadya
(TemIonpPOBOIHOCTh, KOHBEKILIMS, W3JIYYEHHE), DJIEKTpU3AIUsl Tell, B3aHUMOJICHCTBHE
3apsA0B, JACUCTBUSA DIIEKTPUYECKOIO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJCHCTBHE
MAarHuToB, HeﬁCTBHe MardiuTHOIrO I1oJii Ha HOPOBOAHHUK C TOKOM, JJICKTPpOMAarHHUTHas
UHAYKIMS) IO ONHCAaHUI0O HUX XapaKTEepHbIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX TaHHOE (PU3MYecKoe SIBICHUE;

pacrno3HaBaTh IPOSBICHUE N3YYEHHBIX (PU3NYECKUX SIBJICHUM B OKPYXKAIOLIEM MUDE, B
TOM uyucie (u3MYecKue SBIECHUS B TPUPOJE: TMOBEPXHOCTHOE HATSLKEHUE U
KalWJUISIPHBIE SIBJIEHHUS B IPHUPOJE, KpUCTaUIbl B Mpupoae, usnydeHue CoiHia,
3aMep3aHrue BOAOEMOB, MOpCKHE Opu3bl, 00pa3oBaHWE POCHI, TyMaHa, WHEs, CHera,
JNIEKTpUYECKUE SBIEHUS B arMmocdepe, >SIEKTPUYECTBO IKHUBBIX OPTaHU3MOB,
MarHuTHOE Moje 3eMiid, Jpeild MOIHCOB, POJIb MArHUTHOTO MOJIA Ui KU3HU Ha
3emiie, ONMSPHOE CHUSHUE, TIPH I3TOM IMEPEBOIUTH MPAKTUYECKYIO 33/ady B Y4eOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (DU3HUECKUX SIBICHUN;

OIMUCBIBATh U3YYCHHBIC CBOMICTBA TeJI U (1)I/I3I/I‘~IGCKI/IC SABJICHUS, UCIIOJIb3Ys (i)mnqecxne
BEJIMYMHBI (TeMIepaTypa, BHYTPEHHSS HHEpPrusi, KOJUYECTBO TEIUJIOTHI, YJEIbHAs
TEIUIOEMKOCTh ~ BEILLECTBA, yJe€lbHAas TEIUIOTa IUIABJIEHUS, YyJAEJIbHAas TeIUloTa
napooOpa3oBaHus, yJElbHAs TEIUIOTa CTOPaHMS TOIUIMBA, KO3(HUIMEHT MOIe3HOTOo
JEHCTBUS TEIUIOBOM MAIIMHBI, OTHOCUTENBHASA BIAXKHOCTH BO3JYXad, DIIEKTPUYECKUH
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3apsAl, Cuiaa TOKa, DJIJIEKTPUYECKOE HAIPSIKEHHWE, CONPOTUBIICHHWE IPOBOJHMKA,
yIEJIbHOE COMPOTUBIICHUE BELIECTBA, PA0OTa U MOIIHOCTh IEKTPUUYECKOIO TOKA), MPH
OMMCaHUM NPABUIBHO TPAKTOBAaTh (U3UUECKUH CMBICI HCIONb3YEeMbIX BEJIUYHUH,
0003HAYCHHS W €IUHMIBI (PH3UUYECKUX BEITUYMH, HAXOIUTH (POPMYIIbI, CBS3BIBAIOIINE
JaHHYIO (DU3MUYECKYI0 BEIMYMHY C JPYTUMH BEIUYMHAMH, CTPOUTH Tpaduku
U3YyYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINYMH;

XapaKTepu3oBaTh CBOICTBAa Tes, (U3MYECKHE SBICHHUS M IPOLECCHI, HCIIOJIb3Ys
OCHOBHBIE TOJIOKEHHSI MOJIEKYJSIPHO--KUHETUYECKON TEOpHHM CTPOEHUsS BEIIECTBa,
IPUHLMII CYNEPHO3ULMM MOJIeH (Ha KauyeCTBEHHOM YPOBHE), 3aKOH COXpaHEHMs
3apsaga, 3akoH Oma Ui ydacTka uenu, 3akoH JDkoyns—JIeHna, 3aKkOH COXpaHEHHS
SHEPIuH, MPH STOM JaBaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHa M 3alMCHIBATH €T0
MaTe€MaTH4YeCKOEe BBIPAKECHHUE;

OOBSICHATh (PU3MYECKHE IPOLECChl M CBOMCTBA T€lI, B TOM YHCIE€ U B KOHTEKCTE
CUTYyaLUi IIPAKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBJISITD
IIPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE M3 1—2 JIOrMYECKHUX ILAroB C
ornopoi Ha 1—2 U3yuyeHHBIX CBONCTBA (PU3UYECKUX SBICHHUN, (PU3MUECKUX 3aKOHOB WM
3aKOHOMEPHOCTEH;

pemath pacuéTHble 3aayd B 2-3 JeHCTBHSA, HCHONB3YsS 3aKOHBI U (HOpMYIIH,
CBSI3bIBAIOIIME (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHalIM3a YCIOBHS 3a/]a4d
3alACHIBaTh KPAaTKOE YCJIOBUE, BBIABIATH HEJOCTATOK NAHHBIX [UISl PEILIECHUS 3a7adH,
BBIOMPATH 3aKOHBI U (HOPMYIIBI, HEOOXOUMBIE IS €€ pelIeHUs], TPOBOAUTH PACUETHI U
CpaBHUBATh MOJyYCHHOE 3HAYCHHE (PU3NUECKOI BETMUUHBI C N3BECTHBIMU JIAHHBIMH;
pacro3HaBaTh MpPOOJIEMbl, KOTOpPbIE MOXXHO pELIMTh NP HNOMOIIM (PU3HUECKHX
METOJIOB,  MCIIOJIb3ysd  ONMCAaHHE  MCCIENOBAaHUS,  BBIACIATH  IIPOBEPSAEMOE
MIPEANOJIOKEHNE, OLEHUBATh IPABWIBHOCTh MOPSAAKAa IPOBEACHUS HCCIEAOBaHMS,
JIeNIaTh BBIBOJIBL;

IPOBOJUTH ONBITHI N0 HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (QU3NYECKUX CBOMCTB
Ten (KamWUISpHbIE SIBIEHUS, 3aBUCHUMOCTb JIaBJIEHUS BO3AyXa OT €ro o0béMa,
TEMIIEPATYPBI, CKOPOCTHU IIPOLIECCA OCTHIBAHUS U HAIPEBAHUS IIPU U3JIyYEHHUH OT L[BETa
U3Jy4yaroulel (MOIJOMAoLeil) IMOBEPXHOCTH, CKOPOCTh HCHApEHHs BOABI  OT
TEMIIEPATYPbl JKUIAKOCTH W IUIOIIAAM €€ TIOBEPXHOCTH, OJJIEKTpHU3alus Tel U
B3aMMOJCHCTBUE DJIEKTPUYECKUX 3apsAl0B, B3aMMOACHCTBHE IOCTOSHHBIX MarHHUTOB,
BHU3yalIM3alisl MAarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB, I€UCTBUS MAarHUTHOTO MOJS
Ha TPOBOJHUK C TOKOM, CBOMCTBA 3JEKTPOMAarHuTa, CBOMCTBAa 3JEKTPOJBUIATEISA
IIOCTOSIHHOTO TOKa): (hOpMyIMpoBaTh IpOBEpsieMble NPEANONI0KEHUS, COOMpaTh
YCTAaHOBKY M3 TNPEUIOKEHHOTO O00OpYyIOBaHMSA, ONKCHIBATH XOJ ONbBITA M|
(bopMyITUpPOBATH BHIBO/IBI,

BBITIOJHATH NPSMbIE U3MEPEHUS] TEMIIEPATypPbl, OTHOCUTEIBHON BIIAKHOCTU BO3/yXa,
CHJIBI TOKA, HAIpPSDKEHUsI C MCIIOJIb30BAaHMEM AaHAJOrOBBIX NPUOOPOB M JaTYMKOB
(¢u3NYeCKUX BENWYMH, CPAaBHUBATh peE3yJbTaThl U3MEPEHHH ¢ Y4ETOM 3aJaHHOU
abCOIIOTHON MOTPELIHOCTH;

IIPOBOJIUTH MCCIIEOBAHUE 3aBUCUMOCTH OJIHOW (PM3UYECKOM BEIMYMHBI OT APYrou C
HCIIOJIb30BaHUEM MPSMBIX U3MEpPEHUN (3aBUCHMOCTH COIPOTUBIIEHHUS MPOBOAHUKA OT
€ro JJIMHBI, IUIOAAH TOIEPEYHOr0 CEUEHUS U yIEIbHOTO CONPOTUBIICHMS BEIECTBA
IIPOBOJHMKA, CUJIBI TOKA, UAYIIETO Yepe3 MPOBOAHMK, OT HAIPSDKEHUS HA TPOBOJHMUKE,
WCCJIENIOBAHKUE TOCIIEN0BATENBHOTO U MAPAIIIENBHOTO COETMHEHUH TPOBOJHUKOB):
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TUTAHUPOBATh MCCIIEIOBaHUEe, COOMPATh YCTAHOBKY M BBHIOJNHATH M3MEPEHHUS, CICIyS
IPEUI0KEHHOMY TUTaHy, (PMKCUPOBATh Pe3y/bTaThl NOJYYEHHOW 3aBUCUMOCTH B BUJIE
TabIUI U TpadUKOB, A€7aTh BBIBOJBI 110 pE3yIbTaTaM HCCIIEJOBAHUS;

® TPOBOJUTH KOCBEHHBIE M3MEPEHUS (PU3MUECKUX BEIWYHMH (yAEIbHAS TEIIOEMKOCTD
BEIIECTBA, COMPOTUBIICHUE NMPOBOJHIKA, pabd0Ta U MOUIHOCTH 3JEKTPHUECKOTO TOKA):
IUIAHUPOBATh HM3MEpPEHHs, COoOMpaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY, CIEIys
IIPEUI0KEHHON UHCTPYKLUH, U BBIYUCIISITh 3HAUEHUE BEJIUUUHBL;

e coOmogaTh TNpaBHUiia TEXHUKU Oe30macHOCTH Mmpu  paboTe ¢ JabopaToOpHBIM
o00opyI0BaHUEM;

® XapakTepU30BaTh NPUHIMIIBI JCHCTBUS M3YyYCHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB € OMOpPOW Ha WX OMHCAHUS (B TOM YHCIE: CUCTEMa OTOIUICHHUS JIOMOB,
THTPOMETp, MapoBas TypOWMHA, aMIepMETp, BOJBTMETpP, CUETYMK DICKTPUUECKOM
SHEPIUH, HIEKTPOOCBETHTEIbHbIE INPUOOPBI, HarpeBaTeibHbIE 3JIEKTPONPUOOPEI
(mpuMepsl), SJEKTPUYECKUE MPEJOXPAHUTEIH, 3JIEKTPOMArHUT, 3JIEKTPOJBUIATEINb
MIOCTOSIHHOTO TOKAa), HWCIOJb3ysd 3HAHHS O CBOWCTBAaX (DU3MYECKUX SIBICHUHA H
HE00X0AuMbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

® DPAacHo3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA W HM3MEPHUTEIbHBIE MPUOOPHI IO
CXeMaM M CXEMAaTUYHBIM PUCYHKaM (KHIKOCTHBIA TEPMOMETp, TEPMOC, IICUXPOMETD,
THTPOMETp, JBHUTaTelh BHYTPEHHErO CrOPaHUs, JJIEKTPOCKOIN, PEOCTaT), COCTABIATH
CXEMBI DJICKTPUYECKUX LeNeH ¢ mocienoBaTeabHbIM U HapayljielbHbIM COECAMHEHUEM
3JIEMEHTOB, pa3inyasl yCJIOBHbIE 0003HAUEHUS 3JIEMEHTOB AJIEKTPUUECKUX LIeTIeH;

® I[PUBOAUTH MpHUMEPbl (HAXOAUTh HHGPOPMALMIO O IpUMEpax) MPAKTHUECKOro
UCMOJb30BaHUS (PU3MUECKUX 3HAHUHW B IIOBCEJHEBHOW >KM3HU s oOecreueHUs
0e30macHOCTH MpH OOpalleHuH ¢ NpuOoOpaMH U TEXHUYECKUMH YCTpOMCTBamH,
COXPAaHEHMs 3JI0pOBbsI U COOJIIOJICHHS HOPM SKOJOIMYECKOrO MOBEACHHS B
OKpY>Karollen cpene;

® OCYHIECTBIISITH MOWUCK HH(popManuu ¢GU3NIECKoro coaepxanusi B HTepHere, Ha
OCHOBE HMEIONIMXCS 3HAHUM M IyTEM CpPaBHEHHUS OMOJHHUTEIBHBIX HCTOYHHKOB
BBIJICJIATE MH(OPMALIMIO, KOTOpas SIBISETCS TMPOTUBOPEUYMBOM WM MOXKET OBITH
HEJIOCTOBEPHOM;

® WCIIOJB30BaTh NPU BHITIOJHEHUH YIEOHBIX 33JaHUH HAYYHO--TIOMYISIPHYIO JTUTEPATypy
(GU3M4ecKoro cojaep)KaHus, CIpPaBOYHbIE MaTepuaibl, pecypcbl cetu VHTepHer,
BJIAJIETh NMPHEMaMH KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHHs WHPOPMAIUU W3
OJTHOM 3HAKOBOM CHCTEMBI B JIPYTYIO;

® Co3/aBaThb COOCTBEHHbIE NHMCbMEHHBIC W KpaTKUE YCTHBIE cOOOIIeHUus, 00o00Imas
MHPOPMALIMIO U3 HECKOJIBKUX MCTOYHHUKOB (PU3UYECKOrO COJAEp)KaHMs, B TOM 4YHCIE
nyOJIMYHO  TPEACTaBIATH  pPEe3yJAbTaThl  NMPOEKTHOW WM  HCCIEN0BATENbCKOM
JeSATeIbHOCTH, IPU 3TOM I'PaMOTHO MCIIONB30BaTh M3YUYEHHBIH MOHATUHHBIN ammapar
Kypca (HU3UKH, COMPOBOXIATH BBICTYIJICHHE TIPE3CHTAIINCH;

® TpU BBITOJHEHHH YYEOHBIX MPOEKTOB W HCCICIOBAHUN (PU3MUECKUX TPOIECCOB
pacripeniesiaTe 00sI3aHHOCTH B TPYIINIE B COOTBETCTBHM C ITOCTABICHHBIMHU 33/I1a4aMH,
CIIEINTh 32 BBINOJHEHWEM IUIaHAa JACWCTBUH M KOPPEKTHPOBATH €ro, aJeKBaTHO
OLIEHMBAaTh COOCTBEHHBIH BKJIAJ B  JEATENbHOCTb  TIPYIIBI,  BBICTpaUBaTh
KOMMYHHKaTHUBHOE B3aMMO/IEHCTBHE, IPOSIBIISAS TOTOBHOCTh pa3peliaTh KOH(IUKTHIL.

K xonmy oOyuenust B 9 kjacce mpeaMeTHbIE pe3ynbTaThl Ha 0a30BOM YPOBHE JOJKHBI

oTpaXkaTb C(HOPMUPOBAHHOCTD y O0yUAIOIIUXCSI YMEHUH:
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UCIOJIb30BaTh MOHSATHUS: CHUCTeMa OTCYETa, MarepuajbHas TOYKa, TPAEKTOPHUS,
OTHOCHUTEJIbHOCTh MEXaHUUYECKOTO JBIKEHUs, Aepopmanus (yrnpyras, IacTudyeckas),
TpEHUE, UEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTb M MEPErpy3kH, LEHTP
TSKECTH, aOCONIIOTHO TBEPAOE TENO, LIEHTP TSHKECTH TBEPAOrO Tena, paBHOBECHE,
MEXaHHYECKHe KOJIGOaHWsI W  BOJHBI, 3BYK, WH(pPa3ByK U  YJIbTPa3BYK,
ANIEKTPOMATrHUTHBIC BOJIHBI, ITKajda SJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U
JaJIbHO30PKOCTh, CHEKTPbl HCIYCKaHWsS M TOMIOIIEHHUA, anbda-, 0era- M TraMma-
W3JIy9CeHHUS, H30TOIIbI, SiACpHAst SHEPTETHUKA;

pa3nuyath SBJICHUS (PaBHOMEPHOE W HEPAaBHOMEPHOE MPSMOJIUHEHHOE MBIKEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABIKEHHE, CBOOOIHOE TTaJICHHE Tell, PABHOMEPHOE
NBWKEHUE 110 OKPYXHOCTH, B3aMMOJECHUCTBHE Te€Jl, PEAKTUBHOE JBUKEHUE,
KojeOaTeNnbHOE NBIDKEHUE (3aTyXalollue M BBIHYXKICHHbIE KONEOaHUs), pEe30HaHC,
BOJIHOBOE JBIDKEHHE, OTpPaXXCHHE 3BYKa, MPSMOJMHENHOE paclpoCTpaHEHUE,
OTpa)kKEHUE U IIPEJIOMJICHUE CBETA, I0JIHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JI0KEHUE
0enmoro cBera B CHEKTP M CIOXKEHHE CHEKTPaJbHBIX LIBETOB, JUCIEpCHUs CBETa,
€CTECTBEHHAas PaJMOaKTUBHOCTb, BOSHUKHOBEHHE JINHEHYATOrO CIEKTpa U3Ty4YCHHs)
[0 OMHMCAHUIO MX XapaKTEpPHBIX CBOWCTB U HAa OCHOBE OMNBITOB, JIEMOHCTPUPYIOIIUX
naHHOe (PU3UYECKOE SIBIICHUE;

pacro3HaBaTh MPOSBICHUE U3yUYECHHBIX (DHU3MYECKHUX SBICHUH B OKpPYKaIOIMEeM MUpPE (B
TOM uyHcie (u3nuecKue SBICHUS B MPUPOJE: MPUIUBBI U OTJIHUBBI, JTBUKEHHUE IIAHET
ConHe4YHOU CUCTEMBbI, PEaKTUBHOE JBUKEHUE KUBBIX OPTaHU3MOB, BOCIIPUAITHE 3BYKOB
KUBOTHBIMH, 3EMJICTPACEHHE, CEUCMHYECKHE BOJIHBI, I[yHaMH, 3XO0, LIBETa T,
ONTUYECKUE  SBJICHHS B  TpUpoJe, OHONOrMueckoe JAeWCTBHE  BHUIUMOTIO,
yIbTPaQHOIETOBOTO M PEHTICHOBCKOTO HW3JIyUYEHHUM, €CTECTBEHHBIN pPaTuOaKTHBHBIN
(GoH, KOCMHYECKHE IIy4d, pAAMOAKTUBHOE W3IyUYCHHUE TMPUPOIHBIX MHUHEPAJIOB,
NENUCTBUE PAIMOAKTUBHBIX U3yYEHUN HA OPTaHU3M YEJIOBEKAa), IIPH 3TOM MEPEBOAUTH
MPAKTUYECKYIO0 3a/ladyy B Y4eOHYIO, BBIACIATH CYIIECTBEHHBIC CBOMCTBA (MPU3HAKH)
(bU3NIeCKUX SBICHHIA;

OIHCHIBATh M3YUYCHHBIC CBOMCTBA TeNl U (PU3NUECKHE SBJICHUS, UCTIONb3Ys (PU3NUECKUE
BEJIMYUHBI (CpPEeIHsIl 1 MTHOBEHHAs] CKOPOCTh TeJia MPU HEPABHOMEPHOM JBUKEHUU,
YCKOpEHHE, MepeMellleHue, MyTh, YIiIoBas CKOPOCTb, CHJIa TPEHHUs, CHJIa YIPYTrOCTH,
CHJIa TSDKECTH, YCKOpPEHHE CBOOOJHOrO MajieHus, BeC Tejia, UMIYJIbC Tela, UMITYJIbC
CHJIBI, MEXaHH4ecKast paboTa U MOIIHOCTh, OTEHIIMAIbHASL YHEPTHUS Tela, MOIHITOrO
HaJl TOBEPXHOCTHIO 3€MJIM, IOTEHIIMAIbHASI SHEPTUSI CXKATOW NMPYKUHBI, KHHETHUYECKast
SHEprusi, MOJHas MeXaHW4ecKas HHeprus, Mepuo]l MW 4YacToTa KosieOaHWH, IJIMHA
BOJIHBI, TPOMKOCTb 3ByKa M BBICOTa TOHA, CKOPOCTh CBETA, MIOKA3aTelb MPEIOMIICHUS
Cpelbl), PU ONMHUCAHUU TMPABWIBHO TPAKTOBATh (DU3UYECKUN CMBICI HCIOJIB3yEeMbIX
BEJIMYMH, OOO3HAUeHUS M EAUHMIBI (PU3UYECKHX BEJIWYUH, HAXOAUTH (HOPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (U3NYECKYI0 BEIMUYMHY C APYTMMHU BEIWYMHAMH, CTPOUTH
rpadyK U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYUH;

XapaKTepu30BaTh CBOWCTBA Tell, (PU3HUECKUE SBJIECHUS U MPOILECCHI, UCIIONb3Yys 3aKOH
COXpAHEHUsl PHEPruH, 3aKOH BCEMHUPHOrO TATOTEHHUS, NPUHIMUI CYHEPIIO3ULUU CHUJ,
MIPUHLIMIT OTHOCUTENbHOCTH ["anuies, 3akoHbl Hpr0TOHA, 3aKOH COXpaHEHUs UMITYJIbCa,
3aKOHBl OTPaXEHUS U IIPEJIOMJIEHUS CBETA, 3aKOHbl COXPAHEHHs 3apsiioBOrO U
MacCoOBOIO YHCEN TMpU SACPHBIX peakUusx, IpU 3TOM J1aBaTb CJIOBECHYIO
(GbOopMyIHMPOBKY 3aKOHA U 3aMIUCBHIBATH €0 MAaTEMAaTUUECKOE BHIPAKEHUE;
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OOBSICHATh (M3NYECKHE MPOIECCHl M CBOKMCTBAa TEJN, B TOM YHCJIE M B KOHTEKCTE
CHUTyallMd  TPAKTUKO-OPHEHTHPOBAHHOTO  XapakTepa:  BBIABIATH  NPHUYUHHO--
CJIC/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTMYECKUX LIaroB ¢ ONOpOoi Ha 2—
3 u3yuyeHHBIX CBOMCTBA (PU3MYECKUX SBJICHUH, (QPU3MUECKUX 3aKOHOB WU
3aKOHOMEPHOCTEH;

pemaTts pacuéTHbIE 3aJa4i (ONMMUPAIOLINECS Ha CUCTEMY U3 2—3 ypaBHEHUI), UCIIOIB3YS
3aKOHBI M (DOpMyJbl, CBsI3bIBAIONIME (PU3NYECKUE BEIUYMHBL: HAa OCHOBE aHAJIN3a
YCIOBHSL 3aJauyd 3allMCBhIBATh KPAaTKOE YCIOBHE, BBIABIATH HEAOCTAIOUINE WM
130bITOYHBIE JIaHHBIE, BHIOMPATh 3aKOHBI U (POPMYIbI, HEOOXOAUMBIE Ul PEIICHUs,
NPOBOJIUTH PACUYETBI W  OIECHWBATh PEATMCTUYHOCTD TIOJYYEHHOTO 3HAUCHHS
(bu3N4eCcKoil BETMUNHBL;

pacro3HaBaTh MpPOOJEMbl, KOTOpPbIE MOXXHO PELIMTh IMPH HOMOLIM (U3NYECKUX
METOAOB,  MCIONb3ys  ONMCAaHHE  HUCCIENO0BaHMs,  BBIACIATh  [POBEpSIEMOe
IPEINONI0XKEHNE, OLCHUBAaTh IPABWIIBHOCTh IOPSIKA IPOBEAEHUS MCCIEJ0BAHUS,
JieTIaTh BBIBOJIbI, MHTEPIIPETUPOBATH PE3yIbTaThl HAOIIOAECHUH U OTIBITOB;

MPOBOJUTH OMNBITHI MO0 HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NYECKUX CBOMCTB
Ten (U3ydeHue BTOporo 3akoHa HploTOHA, 3aKkOHA COXpaHEHUs! SHEPruH, 3aBUCUMOCTb
nepro/ia KojebaHuil MPyKMHHOTO MAasiTHUKA OT MAacChl Ipy3a M KECTKOCTH MPYKHHBI 1
HE3aBUCHMOCTh OT aMIUTUTY/bI MAJIBIX KOJICOaHUH, TPSIMOJIMHEHHOE pacipOCTpaHEHUE
CBETa, pa3JIoKeHHe Oenoro cBera B CIEKTP, M3y4EHHE CBOWCTB H300pa)KeHUs B
IUIOCKOM 3€pKajle M CBOMCTB H300pa’keHHs IpeaMera B coOMparoliel JIMH3E,
HaOJIIOICHNE CIUIOUIHBIX M JIMHEHYaThIX CIEKTPOB H3JIYYEHHUsS): CaMOCTOSATENbHO
coOHpaTh YCTaHOBKY U3 U30BITOYHOrO HaOOpa 000pyI0BaHMUs, ONTUCHIBATH XOJI OIBITA U
€ro pe3ysabTaThl, POPMYIHPOBATH BBIBOBI;

MPOBOJUTHh TPU HEOOXOJAWMOCTH CEPUI0 TIPSMBIX W3MEPEHUH, OIpenesis CcperHee
3HaYeHHe H3MepsAeMoil BeNUYMHBI ((POKYCHOE pacCTOsHHE COOMpAOIIEN JIMH3bI),
000CHOBBIBATh BBIOOP crioco0a n3MepeHusl (M3MEPUTEIILHOTO MPHUOopa);

IPOBOJUTH HCCIIEAOBAaHHE 3aBUCUMOCTEH (PM3NYECKUX BEIMYMH C HCIOJIb30BAaHHEM
OpSAMBIX M3MEPEHHUH (3aBUCUMOCTH MYTH OT BPEMEHH NpU PaBHOYCKOPEHHOM
IBIDKEHUM ©0€3 HauyalbHOM CKOpOCTH, IepuoJa KOJeOaHUH MaTeMaTH4eCKOro
MasTHHKA OT JUIMHBI HUTH, 3aBUCHMOCTH YIJla OTPaKEHHs CBETAa OT yIJIa TMaIeHHS |
yria NperoMIICHHUs OT yIJa MaJeHus): TUIAHUPOBATh UCCIEIOBAHUE, CAMOCTOSITEIEHO
codupaTb YCTaHOBKY, (PUKCHpPOBaTh pe3ylbTaThl IOJYYEHHOM 3aBUCHUMOCTHU
(bu3NYeCKUX BEIWYMH B BHJE TAaOMUIl U IpadUKOB, J€IaTh BBIBOJABI MO pe3ysibTaTaM
UCCIJIEIOBAHMUS;

IPOBOJUTh KOCBEHHBIE H3MEpEHHs] (PU3MUECKUX BEIMYUH (CpPeHssl CKOpPOCTb H
YCKOpEHHE Teja MPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHUE CBOOOIHOTO MaACHUS,
KECTKOCTh TPYKUHBI, KOADOUIIMEHT TPEHHS CKOJBKEHHUs, MEXaHWueckas padbora u
MOIHOCTb, 4YacTOTa M IEpHOA KoyeOaHWH MaTeMaTH4ecKoro M IPYKHHHOTO
MasTHUKOB, ONTHYEeCKass CHJIa coOMparomiedl JIMH3bl, pagHOaKTHUBHBIA (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOMpaTh HKCHEPUMEHTAIbHYIO YCTAHOBKY W BBINOJIHSATH
W3MEPEHUs], CIeays MPEAIOKEHHON MHCTPYKIMH, BBIYUCISTH 3HAYEHUE BEIHMYMHBI U
aHAJTM3UPOBATh IOJNyYCHHBIE pE3yJAbTaThl C YYETOM 33JaHHOW MOTPEUIHOCTH
W3MEPEHHUIA;

coOnoaTh IpaBUiIa TEXHUKHM Oe30macHOCTH Ipu pabore ¢ 1abOpaTOpHBIM
000pyI0BaHUEM;
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paznuyaTh OCHOBHBIC TMPU3HAKU HW3YYCHHBIX (U3MYECKUX MOJENICH: MarepuaibHas
TOYKa, aOCOJIOTHO TBEPAOE TEJO, TOYEHYHBIM HMCTOYHHWK CBETA, JIy4, TOHKAs JIMH3A,
IJIaHeTapHasi MOJIEIb aTOMa, HYKJIOHHAs! MOJIeNIb aTOMHOTO Spa;

XapaKkTepu30BaTh MPUHIUIBl JEHCTBUS HM3YyYEHHBIX NPUOOPOB M TEXHHUUYECKUX
YCTPOMCTB C OMOPOIl HA UX OMUCAHUS (B TOM YHUCIE: CIUJOMETP, JaTYHKU MOJIOKEHUS,
paccTosHUS U YCKOPEHHUS, PaKeTa, 9X0JI0T, OYKH, IEPUCKOII, (hoToarmapar, OnTHYecKue
CBETOBOJIbI, CIIEKTPOCKOI, JO3UMETp, Kamepa BuibcoHa), HCMNONB3Yys 3HAHHUS O
CBOMCTBaxX (PU3UYECKUX SBICHUHN M HEOOX0IMMBbIe (PU3NUECKHE 3aKOHOMEPHOCTH;
WCIIOJIH30BaTh CXEMBI U CXEMAaTHYHBIC PUCYHKH M3YYCHHBIX TEXHUYECKHUX YCTPOUCTB,
HU3MEPUTENbHBIX MPUOOPOB M TEXHOJOTUYECKUX MPOIIECCOB MPHU PEIICHUU yueOHO--
MPAKTUYECKUX 3a7a4, ONTHYECKUE CXEMBbI ISl TOCTPOEHUsI M300paKEHUN B IIOCKOM
3epKalie ¥ cOOMparoIIe JnH3e;

NPUBOJIUTH TMPUMEpPHl (HAXOOuTh HH(POpPMALMIO O TpUMepax) MNPAKTUYECKOTO
UCIONIb30BaHUsl (U3NYECKUX 3HAHMM B TOBCEJIHEBHON JKHU3HM [UIsl OOeCcredeHUs
0e30macHOCTH TIpH  OOpalieHuu ¢ TpUOOpaMU M TEXHHUYECKUMHU YCTPOWCTBaMH,
COXPAaHEHHUS 3JI0POBbS M COONIOJICHUS HOPM OKOJIOTMYECKOTO TIOBEICHUS B
OKpY>Karollen cpene;

OCYHIIECTBJIATh TOWCK WHGOpMaMu (PU3NUECKOro cojaepxaHus B HHrepHeTe,
CaMOCTOSITENTFHO (OPMYIHPYS TOMCKOBBIM 3ampoc, HAXOAUTh IYTH OMpPEEICHUS
JOCTOBEPHOCTH TIOJNy4EHHOW WH(POpPMAIIMKM HAa OCHOBE WMCIOMIMXCS 3HAHWA U
JOTIOJTHUTEIBHBIX UCTOUYHUKOB;

MCIIOJIb30BaTh MPH BBIMOJIHEHUH YYEOHBIX 3a/laHUi Hay4YHO--TIONYJISIPHYIO JINTEPATypPy
(U3HYECKOTO COJEp)KAHUS, CIPABOYHBIE MaTepHallbl, pecypchl ceTu HHTepHer,
BIIQJIETh TpUEMAMU KOHCIIEKTUPOBAHHS TEKCTa, TMpeoOpa3oBaHus WHPOPMALMH W3
OJIHOM 3HAKOBOM CHUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE MH(OpMAINU
W3 HECKOJbKUX HMCTOYHUKOB (DU3MYECKOTO COACpNKAHUS, IMMYOJMYHO TMPEACTABISThH
pe3ynbTaThl IPOEKTHOW WIIM UCCIEN0BATEIbCKOW ACSTENBHOCTH, MPU 3TOM I'PAMOTHO
MCIOJIb30BAaTh M3YYEHHBIM MOHATUHHBIA anmapaT H3y4aeMoro pasjaena (GU3UKH U
COIIPOBOKAATh BBICTYIUIEHHE TIpe3eHTaluell ¢ yd4€TOM OCOOCHHOCTEH ayauTOpuu
CBEPCTHUKOB.
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TEMATHYECKOE INIAHUPOBAHHUE

7 KIIACC
Ne HaunmMeHoBaHue pa3/iesioB U TeM Kommecrso sacos JuekTpoHHbIe (HUGpPOBHIE)
n/n MPOrpamMMbl Bcero Kontpouanuere o0pa3oBaTe/ibHbIE pecypchbl
padoThI
Pa3nen 1. ®u3uka u eé posib B IO3HAHUHU OKPYKAKOLIEr0 MUPa
1.1 ®dusuka - HayKa 0 IpUpoOae 2 bubanorexa LIOK
https://m.edsoo.ru/7f416194
1.2 DU3NYECKUEe BETUYHNHBI 2 brbmorexa LIOK
https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYUYHBIN METOJ] TO3HAHUSA 2 bubmorexa [IOK
https://m.edsoo.ru/7f416194
Hroro no paszneny 6
Paznen 2. [lepBoHayajibHbIE CBe/IeHUS] 0 CTPOEHUH BelllecTBa
2.1 CtpoeHue BelecTBa 1 bubmorexa [IOK
https://m.edsoo.ru/7f416194
29 JIBryKeHne U B3aUMOJICHCTBUE YaCTHI] ) but6mmoreka [IOK
BEILECTBA https://m.edsoo.ru/7f416194
2.3 ArperatHble COCTOSIHUS BEILIECTBA 2 bubmoreia HOK
https://m.edsoo.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:KeHHe U B3aMMOJAEHCTBHE TeJl
3.1 MexaHuueckoe BUKEHIE 3 bubmoreia HOK
https://m.edsoo.ru/7f416194
32 Nuepuus, macca, IIOTHOCTh 4 bu6mmorexa [IOK
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https://m.edsoo.ru/7f416194
bu6mmorexa [JOK

3.3 Cuna. Bunpt cun 14 https://m.edsoo.ru/7{416194
Hroro no pazneny 21
Pa3nen 4. /laBiienne TBEPABIX TeJ, KUAKOCTEH U ra3oB
41 Hasnenue. Ilepenaya naBneHus TBEpABIMU 3 bu6nuoreka [IOK
’ TeJIaMH, JXHIKOCTSIMH U Ta3aMU https://m.edsoo.ru/7f416194
4.2 JlaBiieHNE )KUAKOCTH 5 bubamorexa LIOK
' A https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.3 A 6
TMOCHEPHOE AaBIICHHE https://m.edsoo.ru/7f416194
44 JleficTBHE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 bubmuorexa LIOK
' B HUX TEJO https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Pa3znen 5. PaGoTa u MOIIHOCTH. DHEprus
5.1 Pabora 1 MOIITHOCTH 3 bubmmorexa [IOK
' m https://m.edsoo.ru/7f416194
59 IboCTEE MEXAHIS 5 bubmuoreka [JOK
) TBhIE MEXAHU3MBI
P https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
. M 4
>3 CXAHITHECKas SHEPTIA https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHoe Bpems 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 68
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8 KJIACC

Kosmn4yecTBo 4yacoB
HaumeHoBaHue pa3ieioB u TeM DJieKTpoHHbIE (HU(POBHIE)
Ne ni/m KonTpoabHbie
NpOrpamMmblI Bcero o0pa3oBaTejibHbIE PeCYPChI
padoThbI
Pasznea 1. TermioBble siBJIeHUA
1.1 CtpoeHue 1 CBOMCTBaA BeleCTBa 7 bubnuorexa LOK
' P B https://m.edsoo.ru/7f4181ce
bubmoreka [JOK
1.2 T 21 1
CILIOBBIE HPOHECCHl https://m.edsoo.ru/7f4181ce
Hroro no pazaeny 28
Pazges 2. DinekTpHYecKue H MarHUTHbIE SIBJICHUSI
21 DJIEKTPUYECKUE 3apAJibl. 3apsHKEHHBIE Tena 7 bubnuorexa [JOK
’ U UX B3aUMOJEUCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuorexa IIOK
2.2 [ToCTOAHHBIN JIEKTPUUYECKUI TOK 20 1 hitps-//m.edsoo.ru/7f418 1 ce
bub6mmorexa [JOK
2.3 M 6 1
ATHITTHBIC ABTCHI https://m.edsoo.ru/7f4181ce
24 SeKTPOMA . " 4 bubmuoreka [JOK
. N MarHuTHas UH ust
P AYKH https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PezepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68 3
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9 KJIACC

HaumeHoBaHue pa3/ie/ioB U TeM

KoauuyecTBo yacos

DJIeKTpOHHbIe (LM (ppPOBHIE)

Ne ni/m KonTpoabHbie
NpOrpamMmblI Bcero o0pa3oBaTejibHbIE PeCYPChI
padoThbI
Pasznen 1. Mexannueckne siBJeHUS
11 MexaHH4ecKOe OBIKEHNE U CIIOCOOBI €T0 10 bu6mmoreka [IOK
' ONHCAHUI https://m.edsoo.ru/7f41a4a6
bubmoreka [JOK
1.2 B % 2 1
SAIMONICHCTBHE Tel 0 https://m.edsoo.ru/7{41a4a6
bu6mmoreka [IOK
1.3 3aKOHbI COXpaHCHNA 10 https://m.edsoo.ru/7f41a4a6
Uroro no pazueny 40
Pasznen 2. Mexannueckue KoJie0aHusA M BOJTHBI
bubmuorexa [JOK
2.1 M 3] 7
CXAMMHICCKHC ROTCOARMA https://m.edsoo.ru/7f41a4a6
bub6mmorexa [JOK
2.2 M .3 8 1
CXAHITICCIUE BOTHEL SBYK https://m.edsoo.ru/7{41a4a6
Hroro no pazaeny 15

Pa3nen 3. JiaekTpoMarHuTHOE MoJ1e U 3JIEKTPOMATHUTHbIE BOJIHBI

31 DNEeKTPOMArHUTHOE TOJIE U 6 bubnuotexa [JOK
' AJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pasnen 4. CBeToBbI€ AAIBJIEHUSA

4.1 3aKOHBI PacIpOCTPaHEHUSI CBETA 6 bubnuotexa [JOK
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https://m.edsoo.ru/7f41a4a6

4.2 JInH3EI 1 onrTHYECKHE IPUOOPEI 6 bubmmorexa OK
' pHbop https://m.edsoo.ru/7f41a4a6
4.3 Pasnoxenue 6e10ro cBeTa B CIIEK 3 bubmmorexa [IOK
) JIOKEHUE OEJIOTO CBETA B CIIEKT
p https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3znen 5. KBaHTOBEBIE IBJICHHSA
5.1 Hcmyckanue U OTIoNMICHUE CBETA aTOMOM 4 bubmorexa OK
' y = https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
32 (CTpocHHe aTOMHOTO /1pa 6 https://m.edsoo.ru/7{41a4a6
53 SeDHLE heak . bubmuoreka [JOK
) HEBI 15071
Aep peakt https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 17
Pa3nen 6. [loBTopuTeIbHO-00001IAK0 NI MOYJIb
6.1 [ToBTOpeHue n 0000IIEHNE CONIEPIKAHUS 9 bubmuorexa [IOK
' Kypca ¢usuku 3a 7-9 xnacc https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 9
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102
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INOYPOYHOE IIVTIAHUPOBAHHUE
7 KJIACC

Ne n/m

Tema ypoka

KoaudecTBO 4acoB

Bcero

Jdara usyyenus

1 ®du3nka — Hayka o pupoje. SBIeHUs MPUPOJIbI 1

2 DuU3NYECKUE ABICHUSA 1
dusnyuecKkre BEINUYUHBI U UX U3MEPCHUE 1

4 Ypok-uccnenosanue "M3MepeHre TeMneparypbl py MOMOIIH 1
KHUJKOCTHOTO TEPMOMETpPA U AaTYUKa TeMIepaTypsl”

5 MeTtoel HayyHOTO MO3HaHUs. Onricanne GU3HUECKUX SIBICHUN 1
C IIOMOIILIO MOAENIEH
VYpok-uccnenosanue "lIpoBepka rumnoresbl: JaIbHOCTh MONETA

6 [IapuKa, MyneHHOro TOPU30HTAIBHO, TEM OO0JIbIIIE, YeEM 1
OosblIe BbICOTA ITycKa"

. Crpoenue BeniectBa. ONBITH, JOKA3bIBAIOIINE TUCKPETHOE |
CTPOEHHUE BEIIECTBA

8 JIBM>KeHUE YacTHIl BEIIECTBA 1

9 VYpok-uccnenoBanue «ONbITH 10 HAOIIOACHUIO TEIIIOBOTO 1
paciupeHus ra30B»

10 ArperatHble COCTOSIHUSI BEIIECTBa 1

1 Oco0eHHOCTH arperaTHhIX COCTOSTHUM BoAbI. O000IICHHE 11O |
pazneny «llepBoHavanbHBIE CBEIEHUS O CTPOCHUH BEIIECTBAY

12 Mexannueckoe qBHKeHUE. PaBHOMEPHOE M HEPABHOMEPHOE )
JIBUYKEHUE

13 Cxopoctb. EAMHUIIBI CKOPOCTH 1

14 Pacuer iyt 1 BpeMeHM IBUKECHUS 1
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15

WNuepuusi. Macca — Mepa HHEPTHOCTH Tell

IInotHOCTE BemiecTBa. PacueT macchl u o0beMa Tejia 1o ero

16
IJIOTHOCTHU

17 JlaGopatopHas pabota «OmnpeneneHne mI0THOCTH TBEPIOTO
Tena»

18 Pemenue 3amay o teme "IlimoTHOCTH Bemecrsa'

19 Cuna kak XxapakTepucTUKa B3aumo ieicTBus Ten. Cuma
ynpyroctu. 3akoH ['yka

20 JlaboparopHnas pabota «/3ydyeHne 3aBUCUMOCTH PACTSKEHUS
(medopmanum) Mpy>KUHBI OT MPUITOKEHHON CHITBDY

21 SABnenue Tarorenus. Cuiia TSXKECTH

2 CBs3b MEXKy CUJION TSXKECTH M Maccoi Tena. Bec tena.
Pemrenne 3amad mo teme "Cuia TsoxecTu"

7 Cuna TsKeCTH Ha APYrux IutaHetax. Ouznueckue
XapaKTEPUCTUKHU TIJIAHET

24 N3mepenue cui. JJlunamomerp

25 Bec Tena. HeBecomocTh

2% CroxeHue IByX CWJI, HAlPABJICHHBIX 110 OAHON MPsIMOM.
PaBHOpelicTBYrOIIAsA CHIT

27 Pemenue 3amgau no teme "PaBHonelcTByromas cui"

28 Cuna tpenus u € Buabl. TpeHue B Ipupoae U TEXHUKE
JlabopartopHnast pabota «/3y4deHue 3aBUCUMOCTH CHJIbI TPEHUS

29 CKOJIBJKEHUS OT CUJIBI IABJIICHUS U XapakTepa
COIPHUKACAIOUTNXCS TOBEPXHOCTEH»

30 Pemrenue 3amau Ha onpeseneHne paBHOAECHCTBYIONIEH CHITBI

31 Pemenue 3amau o remam: «Bec Tenay, «I padudeckoe

n3o0paxkeHue cuny, «Cuib», «PaBHOJAEHCTBYIOIAS CHIT
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KOHTpOJ'IBHaH pa60Ta no TeMaM: «MexaHuuecKoe ABHUOKCHUC),

32 «Macca, mIoTHOCTBY, «Bec Tenay, «['padudeckoe 1
n300paxenue cuimy, «CHITbD)

33 JHanenue. CriocoObl YMEHBIIICHHS M YBEITUUCHUS JaBICHUS 1

34 JlaBiieHue ra3a. 3aBUCUMOCTD JIaBJICHHS T'a3a OT 00bEMa, 1
TeMIIepaTypbl

15 [lepenava naBneHus TBEPABIMH TEJIAMU, KUIKOCTIMHU U 1
razamu. 3akoH [lackans

16 JlaBieHue B )KUAKOCTH U ra3e, BHI3BAHHOE JIEHCTBUEM CHIIbI |
TSDKECTU

37 Pemenue 3anau no teme «JlaBiieHue B AKUJIKOCTH U Ta3e. 3aKOH |
[Tackansa»

38 Coolmraromuecs: COCy/Ibl 1

39 I'mppaBinyeckuii mpecc 1

40 Manowmertpsl. [TopiiHeBo KUAKOCTHBIM HACOC 1

41 ATMocdepa 3emMiu 1 IPUIHUHBI €€ CYIECTBOBAHUS 1

42 Bec Boznyxa. ATMOChepHOE 1aBleHUE 1

43 N3mepenune armocdeproro aapnenusi. OmbitT Toppudenim 1

44 3aBUCUMOCThH aTMOC(HEPHOI0 JaBJICHUS OT BHICOTHI HAJl 1
YpOBHEM MOPS

45 Bbapomerp-anepoun. ATMochepHOe NaBleHNE HAa Pa3THUHbIX 1
BBICOTaX

46 Pemenwne 3anad mo reme " AtMocdepHoe naBieHue" 1

47 JleiicTBHE ®UAKOCTH U ra3a Ha MOTPYKEHHOE B HUX TEJO. 1
ApxumenoBa cuia

43 JlaboparopHas pabota «Onpeenenre BhITaJIKUBAIOIIEH CHUIIBI, 1

JNEUCTBYIONIEH HA TEJIO, MOTPYKEHHOE B JKUIKOCTH)»
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Ha60paTopHa;1 pa60Ta o TeMe «MccnemoBanne 3aBUCUMOCTH

49 Beca TeJla B BOJie OT 00bEMA MOrpyKEHHOH B )KUJKOCTb YaCTH
TEna»

50 IInaBanue Ten
JlaGopatopHas pabota "KoHcTpyrpoBaHue apeoMeTpa Win

51 KOHCTPYMPOBAHHUE JIOJKHU U ONIPEICIICHUE €€
rpy30noabEMHOCTH"
Pemenue 3anaq no remam: «llinaBanue cynos.

52 BosnyxomnaBanue», «/laBineHue TBEpABIX TEN, )KUAKOCTEN U
ra3oB»

53 KonrtponsHas padora no reme «JlaBieHue TBEpIBbIX Te,
JKUIKOCTEH U Ta30By

54 Mexanunueckasi pabota

55 MomnrocTs. EMUHUIIEI MOIITHOCTH

56 VYpok-uccnenoBanue "Pacuér MOIHOCTH, Pa3BUBAEMOU ITPU
noabéMe 1o Jiectuurne"

57 IIpoctele Mexanu3Mmsl. Peruar. PaBHOBecHe cui Ha peryare
58 Prruaru B TexHuke, ObITy ¥ nnpupoze. JlaboparopHas pabora
«HccnenoBanue yclIOBUM PaBHOBECHS pblUara

59 Pemenue 3amad no reme «Y ciioBHsl paBHOBECHS phIUara
KoadduimeHT monesHoro AecTBrsl MeXaHU3MA.

60 JlaGopatopHnas pabora «3mepenue KI1/] HakmoHHo#M
IIJIOCKOCTH

61 Pemenue 3amau mo teme "Padora, moutnocts, KIT/"

2 Mexanunueckas 3Heprus. Kunetnueckass 1 noTeHUIHAIbHAS
SHEprus

63 3aKOH COXpaHEHHSI MEXaHUYECKON YHEPTUH
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YPOoK-3KCIIEpUMEHT 1O TeMe ""IKCIEPUMEHTAIBHOE

64 onpe/elIeHue N3MEHEHHS] KUHETUYECKON U TOTEHIIHAIbHON 1
SHEPTUHU MPU CKATHIBAHUU TEJIA IO HAKJIOHHOM TI0CKOCTH"

65 Kontponbnas padota mo teme «PaboTa u MOIIHOCTS. 1
OHeprus»

66 PezepaHblii ypok. Pabora ¢ Tekctamu o Teme "MexaHndeckoe 1
nBIOKeHue"

67 PezepaHblii ypok. Pabora ¢ Tekctamu no teme "JlaBinenue 1
TBEPABIX TEN, )KUIKOCTEH U ra3oB"

68 PezepsHslii ypok. Pabora ¢ Tekctamu o Teme "Pabora. )
MomnHocTtb. DHeprus"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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8 KJIACC

KogunuyecTBo yacoB

Ne ni/n Tema ypoka Jdara uzydyenus
Bcero

| OCHOBHBIE MOJIOKEHHS MOJIEKYISIPHO-KMHETHYECKON TEOPUU U |
UX OTBITHBIE MOATBEPKACHUS

2 Macca u pazMep aTOMOB B MOJIEKYJI 1

3 Mopenu TBEPOTO, )KUIKOTO U Ta3000pa3HOTO COCTOSTHUMN )
BEILIECTBA
OObscHeHne CBOMCTB TBEPAOTO, KUIKOTO M ra3000pa3HOrOo

4 COCTOSIHMI BEIIeCTBA HA OCHOBE MOJIOKEHUN MOJIEKYJISIPHO- 1
KUHETUYECKON TEOpUH
Kpucrannmaeckue u amopdHbie Tema 1
CmaurBaHMe U KanWJUISIPHOCTh. [loBEpXHOCTHOE HATSKEHHE 1
TermmoBoe pacliupeHne U CKaTue 1

2 Temnepatypa. CBsi3b TeMIEPATYpPbl CO CKOPOCTHIO TEILIIOBOTO |
JBUKEHHUS YaCTHULL

9 Buytpennss sneprus. CriocoOsl U3MEHEHHs BHYTPEHHEH 1
SHEPIruu

10 Buns! Teronepenaun 1
VYpok-koupepenius "lIpakTudeckoe UCTIOIb30BaHNE

11 TEIJIOBBIX CBOMCTB BEILIECTB U MATEPUAIIOB B LEIAX 1
sHeprocOepexeHus"

12 KonnuecTBO TEILIOTEL. Y IenbHAasa TEINIOEMKOCTE 1

13 VYpaBHeHnue TernoBoro Oananca. TernaooOMeH U TEmIoBoe |
paBHOBeCHE

14 JlaGopatopHas pabota "HccnenoBanue siBiIeHus TemaooOMeHa 1
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MIPU CMEIIMBAHUHN XOJIOTHON U TOpsYeii BOIbI"

Pacuer koauuecTBa TCIIJIOTHI, HGO6XOIII/IMOFO AJIL HarpCBaHUA

15 TeJa U BBIAETSEMOr0 UM MIPH OXJIaXKICHUU

16 Jlaboparopnas pabota "Onpenenenue yaenbHON
TEIJIOEMKOCTH BenecTBa"

17 DHeprus TOMIUBA. Y IebHAs TEIIOTa CTOPAaHUs

13 [1naBneHue u oTBepI€BaAHNE KPUCTALIIMYECKUX TeIl. Y IenbHas
TEIJI0TA IJIABJICHUS

19 Jlaboparopnas pabota "Onpenenenue yaenbHON TEMIOThI
IJI1aBJeHUA Ibaa"

20 [Tapoo6pazoBanue u konaeHcanus. Mcnapenue
Kunenue. Y nenpHas Temnora mapooOpa3oBaHus U

21 KOHJICHCAllUH. 3aBUCUMOCTb TeMIIEpPaTypbl KUIICHUS OT
aTMoc(hepHOTro JaBICHUS

2 Bnaxunocts Bo3ayxa. Jlabopatopuas padora "OnpeneneHue
OTHOCUTEIFHOM BIXKHOCTH BO3/1yXa"

23 Pemenuie 3a1a4 Ha onpezieNieHUE BIAXKHOCTH BO3IyXa

24 [Tpununs! paboTHl TEIUIOBBIX ABUTaTenel. [lapoBas TypOuHa.
JIBuraTenb BHYTPEHHETO CTOPAHUS

25 KIIJI renmoBoro asurarens. TemnnoBble ABUTaTEIN U 3allUTa
OKpY>Karollen cpeibl

2% 3aK0OH COXpaHEHUs U IPEBPAILCHUS YHEPTHH B TETUIOBBIX
mporeccax

7 [ToaroroBka Kk KOHTpOJIBHOU paboTe 1o Teme "TeroBbie
siBJIeHUs. VI3MeHeHre arperaTHbIX COCTOSHUM BelecTa'

)3 Kontponbnas padora o reme "TensoBbie sBICHHUS.

M3MeHeHue arperaTHeIX COCTOSIHUM BemecTna'
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29

BHCKTpI/ISaHI/IH TCII. I[Ba poaa SJICKTPUUCCKUX 3apsa10B

VYpoxk-uccienopanue "IaeKTpU3alus T UHIYKIIUEH U IPU

30 "
CONPUKOCHOBEHUHU

31 B3aumopeiicTBue 3apsykeHHBIX Tell. 3akoH Kynona

1 DJIeKTpUYecKoe noje. HanpsskeHHOCTh 3JEeKTPUYECKOTo MOJIs.
[TpuHIUIT CynepO3UITNH SIEKTPUUECKHUX TTOJICH

13 Hocutenu snekrpruyeckux 3apsaoB. JIeMEHTapHbIN 3apsl.
Crtpoenue atoma

14 [TpoBOAHMKY U TUAIIEKTPUKU. 3aKOH COXPAHEHUS
ANEKTPUYECKOTO 3apsa

35 Pemenue 3a1ay Ha npUMEHEHUE CBOMCTB AJIEKTPUUECKUX
3apsi0B

16 DJIEKTPUYECKUI TOK, YCIOBUS €r0 CYIECTBOBAHHUS.
N cTouHMKH 37€KTPUYECKOro TOKa

37 JIeNCTBUA 2IEKTPUIECKOTO TOKA

13 Ypok-uccnenoanue "JlelicTBrE AIEKTPUIECKOTO MO Ha
MPOBOJHUKYU U JUAIEKTPUKHU"

39 DNEKTPUYECKUM TOK B METaJlIaX, KUIAKOCTIX U razax

40 DJIeKTpUYECKas 1EeMb U €€ COCTaBHbIE YacCTH

A1 Cuna Toka. JlaboparopHas padota "U3mepeHue u
pEeryJaupoBaHHE CUIIbI TOKA"

4 DnexTpuueckoe Hanpspkenue. BonstMerp. JlabopaTopHas
pabota "M3MepeHne u peryiupoBaHre HanpsoKeHus "

43 CornpoTuBiieHrE MPOBOAHUKA. Y CIIBHOE COMPOTUBIICHUE
BELIECTBA

m JlaboparopHas paboTa "3aBHCUMOCTH IJICKTPHUECKOTO

COMMPOTUBJICHUA MPOBOJHHKA OT €ro JJIMHBI, IJI0Iaan
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MOIICPECYHOro CCUCHUS U MaTepI/Iana"

3aBUCHUMOCTH CHJIBI TOKA OT HampspkeHust. 3akoH Oma ayis

45
ydacTKa [enu
JlaboparopHnas pabota "HccrnenoBanue 3aBUCUMOCTH CHITBI

46 TOKA, UYILIETO YePe3 PE3UCTOP, OT COMPOTUBIICHUS PE3UCTOPA
U HalpshKeHus Ha pe3ucrope”

47 [TocnenoBarenbHOE U MapaiebHOE COSAMHEHUS
MIPOBOJHHUKOB
Jlaboparopuas padota "IIpoBepka nmpaBuiia CIOKCHUS

48 HANPSHKEHUH TP MOCIEN0BATEIbHOM COCIMHEHUHN IBYX
pe3ucTopoB”

49 JlabopaTtopHnas pabota "I[IpoBepka mpaBuiia Jyisi CHITBI TOKa TIPH
MapajyIeJIbHOM COEIMHEHUN PE3UCTOPOB"

50 Pemenwne 3ana4 Ha npuMeHeHne 3akoHa OMa 7S pa3IudHOro
COCIMHEHHMS TIPOBOJTHUKOB

51 PaboTta u MOUTHOCTB ANIEKTPUIECKOTO TOKA. 3aKOH JKoys-
Jlenma

5) JlaboparopHnas pabota "Onpenenenne paboThl © MOIITHOCTH
ANEKTPUYECKOrO TOKa"

53 DJeKTpuUYecKre IenH U NOTPEOUTEH SIEKTPUUECKON SHEPTuu
B ObITY. KOopoTKO€ 3aMbIKaHue
[ToaroroBka Kk KOHTPOIBHOM paboTe MO TeMe "DIeKTPUIECKIE

54 3apsibl. 3apsHKEHHBIC Tela M MX B3aUMOJCHCTBU.
[TocTosiHHBIH 31eKTpUYECKUi TOK"
KoHnTtponbHas padota 1mo Teme "DIeKTpHUIeCKUe 3apsiIbl.

55 3apsKEeHHbIE Tella U UX B3auMoJiecTBuA. [locTosTHHBIN
ANEKTPUUYECKU TOK"

56 ITocTossHHBIE MArHUTEL, X B3aNMOJCHCTBHE
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VYpok-uccnenoBanue "M3ydenue nojaei OCTOSHHBIX

57 "
MarHuToB

53 MarnutHoe nosie. MarautHoe nosie 3eMIIM U €ro 3Ha4eHHe [
JKU3HU Ha 3emiie

59 OmnsIT OpcTena. MarHuTHOE N0JI€ 3JIEKTPUUECKOT0 TOKA
MarauTtHoe 1ose KaTymKky ¢ TOKOM
[IpumeHeHue J1eKTpOMarHuToB B TexHUKe. JlabopaTtopHas

60 pabota "M3ydyenue neficTBUS MarHUTHOT'O MOJIS HA TPOBOIHUK
C TOKOM"
DneKTpoABUTaTeIb IOCTOSHHOTO TOKa. Mcnonp3oBanue

61 JJIEKTPOJABUraTeIed B TEXHUYECKUX YCTPOUCTBAX U Ha
Tpancnopte. JlaboparopHas padora "Koncrpyuposanue u
n3y4deHue paboThl dJEKTpOoABUTATENS"

2 OmnbiTel @apanest. 3aKOH MEKTPOMArHUTHOM UHIYKIUU.
[IpaBuno Jlenna
Onektporeneparop. CrocoObl MOTYYSHUS AIEKTPUIECKON

63 SHEPTUU. DIIEKTPOCTAHIIMN HA BO3OOHOBIISIEMBIX UCTOUHUKAX
SHEPrUuu

64 [ToaroroBka K KOHTPOIBHOM paboTe Mo TeMe "DIIeKTpUIECKIE
Y MarHUTHBIC SIBICHUS"

65 KontponbHas pabota mo teme "DIEKTPUIECKUEe U MarHUTHBIC
sIBJICHUS"

66 PezepaHblii ypok. Pabora ¢ Tekctamu no Teme "TerioBsie
SIBIICHUS"

67 PesepsHslii ypok. Pabora ¢ Tekctamu o Teme "IlocTossHHBII
AJIEKTPUYECKUNA TOK"

68 PesepsHslii ypok. Pabora ¢ Tekctamu 1o Teme "MaruuTHbie

siBiieHus"
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OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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9 KJIACC

KogunuyecTBo yacoB

Ne ni/n Tema ypoka Jdara uzydyenus
Bcero

1 Mexanunyeckoe nBuxkeHue. MarepuanbHas TOUKa 1

, Cucrema orcuera. OTHOCUTENBHOCTh MEXaHUYECKOTO i
JBUKEHUS

3 PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE 1

4 HepasHomepnoe npsmonuneitHoe npmwkenue. Cpeqass u |
MT'HOBEHHAsl CKOPOCTh

5 [IpssMonMHENHOE PAaBHOYCKOPEHHOE JBUKEHUE. Y CKOPEHUE 1

6 CKopoCTh TPSMOJIMHEUHOTO PABHOYCKOPEHHOIO JIBUYKEHUS. |
I'padux ckopocTu

7 JlabopartopHast pabota "OnpeneneHne yCKOPEHHs Teya Mpu i
PaBHOYCKOPEHHOM JIBI)KEHUHU 10 HAKJIOHHOW TJIOCKOCTH"

8 CoOognoe nagenune teir. OusITel I anuies 1

9 PaBHOMeEpHOE nBMkKEHUE IO OKpYKHOCTU. [lepron u gacrora 1
oOparnienus. JIuHelHas ¥ yrioBasi CKOPOCTH

10 LenTpocTpeMUTENbHOE YCKOPEHHE 1

11 [TepBsiii 3akoH HetoTOHA. BEkTOp CHItbI 1

12 Bropoii 3akoH HeroToHa. PaBHOElCTBYIOIIAs cUila 1

13 Tperuit 3akon Herorona. Cynepro3unus cui 1

14 Pemenue 3a1au Ha npuMeHeHKe 3ak0HOB HproToHa 1

15 Cuna ynpyroctu. 3akoH ['yka 1

16 Pemenue 3anaq no reme «Cunna ynpyroctu» 1

17 JlabopaTtopHnast pabota «OnpeneneHnue KEeCTKOCTH TIPYKUHBI 1

MepenaH yepes [naaok 08.11.2023 12:09 GMT+03:00
8e125343-341e-4109-a7c7-b2a75081fd33 |
Crpanuua 4113 48

B
\'—J'/



18

Cuna TpeHus

19 Pemenue 3anau no reme «Cua TpeHUs»

20 JlaboparopHas padota "Onpenenenue Ko3QPUIUCHTA TPCHUS
CKOJIbXEeHUS"

1 Pemenue 3agau no treme "3akonsl HetotoHna. Cuia ynpyrocru.
Cuna tpenus"

2 Cuiia TSXKeCTH U 3aKOH BCEMUPHOT'O TATOTEHHSI. Y CKOPEHHE
CBOOOTHOTO TAJICHUS

3 Ypok-koHpepeHuus "J[BrkeHne Ten BOKPYT IPaBUTALIMOHHOTO
nentpa (ConHeunas cucrema). ['amaktuku"

24 Pemrenue 3anau no reme "Cuiia TSKECTH U 3aKOH BCEMUPHOTO
TSAroTeHus"

25 [TepBast kocMu4eckasi CKOpocTb. HeBeCOMOCTh U neperpy3ku

2% PaBHOBecue maTepuanbHOW TOUYKU. AOCOTIOTHO TBEPIOE TEIO.
PaBHOBecue TBEPAOTO TENa ¢ 3aKPEINIEHHON OChIO BPAILICHUS

27 MowmeHT cunsl. LeHTp TsxecTH

28 Pemenue 3anaq no reme "MomeHT cuibl. LenTp Tsxectn”

29 [ToaroroBka Kk KOHTPOIBHOM padboTe 1Mo Teme "MexaHndecKoe
nBrokenne. Bzaumoeiictsue ten"

30 KontponbHas pabora o teme "MexaHW4YecKoe ABUKECHUE.
BzaumoneiictBue Ten"

31 Nmnynse Tena. UMnynbe cuiibl. 3aKOH COXPAHEHHS] UMITYJIbCA.
Yupyroe u Heynpyroe B3auMoielicTBre

32 Pemrenue 3amau mo teme "3aKkoH COXpaHEHUsI UMITyJIbCa"

13 Ypok-koH(pepeHius "PeakTHBHOE IBH)KEHHUE B PUPOJIC U
TexHuKe"

34 Mexanundeckas paboTa U MOIITHOCTb
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35 PaboTa cuibl TsKecTH, CUIbl YIPYTOCTH M CUIIBI TPEHUS
JlaGopatopHas pabota «OnpeseneHne padoTsl CUIIbl TPEHHS

36 IIPU PABHOMEPHOM JIBUKEHUU TeJla [0 TOPU30HTAIbHON
MIOBEPXHOCTU

37 CBs3b sHepruu U paboTsl. [loTeHnanpHas sHeprus

38 Kunernueckas sneprus. Teopema 0 KHHETUYECKON SHEPTUA

39 3aKOH COXpaHEHHsI SHEPTUU B MEXAHUKE

40 JlaGopatopHas pabota «/3yueHne 3aKkoHa COXpaHEHHs
SHEPIUn»

41 KonebarenbHoe IBMKEHUE U €T0 XapaKTEPUCTHKH

4 3aryxaromue KojaebaHus. BeiHyKIeHHbIE KOJIeOaHu .
Pes3onanc

43 MareMaTnyeckuil ¥ Npy>KUHHBIA MaITHUKU

44 VYpok-uccienoBanue «3aBUCUMOCTh MEpHOa KolneOaHui ot
KECTKOCTU MPYKUHBI U MAaCCHI TPYy3a»

45 [IpeBpareHne SHEPTUN P MEXAHUYECKUX KOJICOAHUSIX

46 JlaGopatopHas pabota «OnpenenaeHne 4acToThl ¥ EpUOAa
KOJIEOaHUH MPYKUHHOTO MasiTHHKA

47 JlaGopatopHas pabota «IIpoBepka He3aBUCUMOCTHU EpUOJa
KosieOaHUH TPpy3a, MOABEIICHHOTO K HUTH, OT Macchl rpy3a»

48 Mexannueckue BojaHbl. CBONCTBA MEXaHUYECKUX BOJIH.
IIpononpHBIE U TIONIEPEUHBIE BOJIHbI

49 VYpok-koHpepeHuus "MexaHnuecKkre BOJIHbI B TBEPIOM TEJE.
Ceiicmuueckue BOJIHbI"

50 3Byk. Pacripoctpanenue u oTpakxeHue 3ByKa

51 Ypok-uccrnenosanue "HabmroaeHne 3aBUCIMOCTH BBICOTBI

3BYKa OT 4YacCTOThI"
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52

FpOMKOCTB 3BYKa 1 BbICOTA TOHA. AKYCTI/I‘IGCKI/II\/’I PE30HAaHC

Ypok-koHpepeHuus "YIpTpa3Byk 1 MHPPa3BYK B IPUPOAE U

53 "
TEXHHUKE

54 [ToaroToBka Kk KOHTPOJIBHOM paboTe 1o Teme "3aKOoHbI
coxpaHeHus. MexaHndeckue KojeOaHus U BOJIHBI"

55 KonTponbhas pabota no teme "3aKOHbI COXpaHEHHUS.
Mexanudeckue KojieOaHust ¥ BOJHBI"

56 DNEeKTPOMarHUTHOE 1oJie. DJIEKTPOMAarHUTHbIE BOJIHbI

57 CBoiicTBa 3JIEKTPOMarHUTHBIX BOJIH

53 Ypok-koupepenmus "[Ikana 37eKTPOMarHATHBIX BOJIH.
Hcnonb3oBaHue 37€KTPOMArHUTHBIX BOJIH ISl COTOBOM CBsI3H"

59 Ypoxk-uccinenopanue "M3yueHne cBONCTB 3JIEKTPOMarHUTHBIX
BOJIH C TIOMOIIIBI0 MOOMIIBHOTO TenedoHa"

60 Pemenue 3ana4 Ha onpezieieHue YaCcTOThI U JUTUHBI
3JIEKTPOMATHUTHOUW BOJIHBI

61 DnekTpoMarHuTHas npupoja ceeta. CKopocTh CBeTa.
BonHoBeie cBolicTBa cBeTa

62 Hcrounuku cBeta. [IpsMonuHeiHOE pacipOCTpaHEHUE CBETA.
3armenus Connua u JIyHsl

63 3aKOH OTpa)keHHs cBeTa. 3epkaiia. Pemenue 3amnad Ha
MIPUMEHEHHUE 3aKOHA OTPAXKEHUSI CBETa

64 [Ipenomnenune cBera. 3aK0H MPETOMIICHHS CBETA

65 [TonHOE BHYTpeHHEe oTpakeHue cBeTa. Mcnonb3oBanue
MOJIHOTO BHYTPEHHETO OTPAXKEHHS B ONTHYECKUX CBETOBOAAX
JlaboparopHuas pabota "HMccrnenoBanue 3aBUCHMOCTH yTiia

66 MIPEIOMJICHUS] CBETOBOT'O JIy4a OT yIJjia MaJieHusl Ha TPaHUlLIe

"BO3yX-CTEKJIO
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Ypok-koHpeperuus "Mcnoap30BaHNE MOTHOTO BHYTPEHHETO

67 1
OTpa)KEHHUS: CBETOBO/Ibl, ONITUKOBOJIOKOHHAs CBS3b"

68 JInn3el. OnTHyeckas cuiia JIMH3bI 1

69 [TocTpoenne n300pakeHU B JINH3AX 1

70 JlabopartopHast pabota "Onpenenenre GOKYCHOTO PaCCTOSHHS |
1 ONITUYECKON CUIIbI cCOOMparolel JINH3bI"

71 VYpoxk-koHpepenuus "OnTuyeckue TMH30BbIe TPUOOPHI" 1

72 I'ma3 kak ontudeckas cucreMa. 3peHue 1

7 VYpok-koHpepenuus "Jledexts! 3penus. Kak coxpanuts )
3peHue"”

74 Paznoxenune 6emnoro cera B criekTp. OnbiTel HhtoTOHA. |
CroxeHne CneKTpalibHbIX LIBETOB. Jlucnepcus cBera
JlaGopatopHnast paboTa "OnbITH O PA3IOKEHHUIO OEIIOrO CBETA

75 B CIIEKTP W BOCHPUSATHUIO LIBETA IIPEIMETOB IIPU UX 1
Ha0JII0/IEHUH Yepe3 1IBETOBbIE PUILTPHI"

76 Ypok-mipakTukyMm "BoHOBBIE CBOIMCTBA CBETA: JUCHIEPCHS, 1
uHTephepeHIus u qudpaxnus”

77 OmnsiTel Pe3epdopna u nnaneTapHas MoJieb aToMa 1

78 [Tocrynatel bopa. Monens atoma bopa 1

79 Hcnyckanue 1 noriouieHue ceera aToMom. KBaHTHI. |
JInHelyaTeie CIIEKTPBI

80 VYpoxk-npaktukyMm "HabntoqeHne CieKTpoB HCIyCKaHUs" 1

81 PannoakTHBHOCTE U €€ BUIBI 1

82 Crtpoenue atomHoro sjpa. Hykionnas Mozenb 1

83 PaanoaktuBHbie peBpaieHus. M3oromnsl 1

84 Pemenue 3ana4 no teme: "PaanoakTuBHbIE npeBpaleHus" 1
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85

[lepuon momypacnana

Ypok-koHpepeHuus "PaaroakTUBHbBIE U3TYYE€HUS B IPUPOJIE,

86 "
MEAUIINHE, TEXHUKE

27 SAnepHbie peakiyy. 3aKOHBI COXPAaHEHUS 3apS0BOTO
MacCOBOI'0 YHUCE

88 DHeprus cBA3M aTOMHBIX sjiep. CBs3b MacChl U SHEPTUU

89 Pemenue 3anau no teme "Snepusie peakuun"

90 Peakuuu cunTesa u nenenus aaep. VICTOUHUKN SHEprUH
ComnHLa 1 3B€31

91 Ypok-koHpepermus "SAnepHas sHepreTuka. [eiicTBust

aJIMO0AKTUBHBIX U3Ty4YECHUHN HA )KUBbIE OPraHU3MbI"
ya

[ToaroroBka K KOHTPOJIBHOM paboOTE MO TEME

92 "DNEeKTPOMAarHUuTHOE MoJie. DJIEKTPOMArHUTHBIEC BOJIHBI.
KBanToBsble siBieHus"

93 KonTponbHast pabota no teme "IeKTpOMarHuTHOE MOJIE.
DJeKTpOMarHuTHEIC BOJTHBI. KBaHTOBBIC SIBICHMS"

94 [ToBTOpenue, 0600meHue. JTabopaTopHbIe PabOTHI IO KYypCy
"Bzaumonencrsue tea"

95 [ToBTOpenue, o6o0meHue. Pemenue pacyeTHbIX U
Ka4eCTBEHHBIX 3a7a4 1o teme "TemioBsie npouecco”

9% IToBTOpenue, o6o0meHue. Pemmenue pacueTHbIX U
KadyecTBeHHBIX 3aaa4 o Teme "KIIJ] TerioBbix nqBurarenein"

97 [ToBTOpeHnue, 06061IeHne. Perienne pacueTHbIX U
KauecTBeHHbIX 3aaa4 1o teme "KII/] anexkrpoycraHoBok"

08 [ToBTOpenue, 0600meHNE. JTabopaTopHbIe PabOTHI O KYypCy
"CBeToBbIC sIBICHUS"

99 [ToBTOpenue, 0600meHne. PaboTta ¢ TekcTamu 1Mo Teme
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"3aKOHBI COXpaHEHUs] B MEXaHUKe"

100 [ToBTrOpenue, o6o0menue. PaboTa ¢ Tekctamu 1o Teme |
"Konebanus u BogHBI"

101 IToBTrOopenue, o6o0mmenue. PaboTa ¢ TekcTamu 1o reme )
"CBeToBbI€ siBIEHUA"

102 [ToBTOpenue, o6o61eHue. Pabora ¢ TekcTamu 1o Teme |
"KBanrtoBas u sipepHas puzuka”

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102
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