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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 10 (Qu3uke Ha ypOBHE OCHOBHOTO 0OIIero oOpa3oBaHUsA
COCTaBJICHA HAa OCHOBE TMOJIOKCHWI W TPEOOBaHWI K pe3yibTaraM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30BaTeIbHOW NPOrPAMMBI, TMPEIACTABICHHBIX B
@I'OC 00O, a takxe ¢ yuéroM (enepanbHON padouyell mporpaMMbl BOCIIUTAHUS U
Konnenuuu npenogaBanust yueonoro npeameta «dDuznka.

Cognepxxanue mnporpaMMmbl 1O (pU3MKEe HampaBieHO Ha (OPMHPOBAHUE
€CTeCTBEHHOHAYYHOM T'PAMOTHOCTH OOYYArOUIUMXCS U OpraHu3aluio HU3y4YeHUs
bU3UKN Ha JESITeIHbHOCTHOM oOcHOBe. B mporpamme mo Qu3uke YUUTHIBAIOTCS
BO3MOXKHOCTH yd4eOHoro mnpenMera B peanusaruu TpeboBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM UM METaIlpeAMETHBIM pe3yibTaTaM OOyYeHHsI, a TaKKe
MEXIPEIMETHbIE CBSI3M E€CTECTBEHHOHAYYHBIX YUEOHBIX MPEAMETOB Ha YpOBHE
OCHOBHOT'O 00IIIeTO 00pa30BaHMs.

[Iporpamma 1o (u3uKe ycTaHaBIMBAET paCIpeeliCHHEe Y4yeOHOro mMarepuaa
no rojgaM oOydenws (IO Kiiaccam), mpejjiaraeT MPUMEPHYIO0 TOCIIEI0BATEIbHOCTD
M3YUYCHHUS TEM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHUS MPEAMETHOTO COJEPKAHUSA U YUETE
BO3PACTHBIX OCOOCHHOCTEHN 00yYarOImMXCsl.

[Iporpamma mo ¢usuke pa3zpaboTaHa C LEIbI0 OKa3aHUS METOAUYECKOU
MOMOIIM YUYUTEIIO B CO3/JaHUU paboydeil mporpaMMbl IO Y4eOHOMY TIPEAMETY.

dusnka SBISICTCS CHCTEMOOOPA3YIOIMIMM JJII €CTECTBEHHOHAYYHBIX YYEOHBIX
IPEIMETOB, MOCKOJIbKY (PM3MUYECKUE 3aKOHBI JIEKAT B OCHOBE IIPOLIECCOB U SBJICHUI,
U3y4aeMbIX XUMHEH, Onoiorueit, actpoHomued u Gpu3udeckon reorpadueir, BHOCUT
BKJIaJl B €CTECTBCHHOHAYYHYIO KapTHHY MHpa, MNPEJOCTABISIET Haubosee sICHbIC
o0Opasibl MPUMEHEHHUS HAYYHOTO METOJia TMO3HaHUs, TO €CTh CIocoba MOTydYeHus
JIOCTOBEPHBIX 3HAHUHN O MUpE.

Onna W3 riaBHBIX 3a1ad (U3MUECKOro o0pa3oBaHUS B CTPYKType OOIIETo
oOpa3oBaHHsI COCTOUT B (HOPMHUPOBAHMH ECTECTBEHHOHAYYHON TPAMOTHOCTH U
UHTEpECa K HayKe y 00yYaroluxcsl.

N3yuenue gpu3nku Ha 6a30BOM ypOBHE MPEIOIAraeT OBIaJACHUE CIEeAYIOMUMU
KOMITIETEHTHOCTSIMH, XapaKTEPU3YIOIUMHU €CTECTBEHHOHAYYHYI0 TPaMOTHOCTb:

e HAYYHO OOBSICHSTH SIBJICHUS,

e OIECHUBATH U MOHUMATHh OCOOEHHOCTH HAYYHOT'O UCCIIEI0BAHNUS;

e HHTEPIPETHPOBATH JIAHHBIE U MCIOJIH30BATh HAYUYHBIE JOKA3aTEIbCTBA
JUIS1 TIOJTyYEHHUSI BBIBOJOB.

Hemu wu3yuenuss (uU3MKM HA YypOBHE OCHOBHOTO 00mIero oOpa3oBaHuUs
omnpenenensl B Kounenmuu mnpenogaBaHus ydeOHoro mpeamera «Duszmka» B
oOpazoBarenbHbIX opranm3aiusix Poccuiickoii deneparuu, peanrn3yommux OCHOBHBIC
oOmeoOpazoBarenbHbIE  TPOTPaMMBI,  YTBEpKACHHOW  pemeHuem  Komneruu
MunuctepctBa mnpocpenieHuss Poccuiickoit ®@enepanuu (OIpOTOKOJI OT 3 nekadps
2019 r. No [TK4gBH).



Heau ndyyenus GusnKu:

pUOOpETeHNE HWHTEpeca M CTPEMJICHHS OOYYaroIuXcs K HaydHOMY
W3YUYCHHUIO TPUPOABI, PAa3BUTHE UX HWHTEIUICKTYaJbHBIX W TBOPUYECKUX
CIOCOOHOCTE;

pa3BUTHE MPEJICTABICHUNA O HAYYHOM METOJI€ MO3HAaHUS U (POPMUPOBAHUE
HCCIIEIOBATEILCKOTO OTHOIICHUS K OKPY KAIOIIUM SIBIICHUSIM;
dbopMupoOBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3ysibTaTa M3y4eHHUsI OCHOB
CTPOCHHS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DPU3UKH;

dbopMUpOBaHUE TIPEJCTABICHUN O PO (U3UKH JJIS Pa3BUTHUS JAPYTUX
€CTECTBCHHBIX HayK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE MpeICTaBICHUM 0 BO3MOYKHBIX chepax Oy myrei
poeCCHOHAILHON JICSITCIIPHOCTH, CBS3aHHOW C (DM3MKOM, IMOJATOTOBKA K
JadbHEHUIIIEeMy OOyYECHHUIO B 3TOM HaIPaBJICHUU.

JlocTikeHne 3TUX Teliei mporpaMMBbl o (Pr3MKe Ha YPOBHE OCHOBHOTO OOIIIETO
00pa3oBaHus 00ECIIEUUBACTCS PEIICHUEM CIICAYIOINX 32124

npuoOpeTeHne 3HaHUI O JUCKPETHOM CTPOCHHH BEIIECTBA, O MEXaHUYECKUX,
TEIUIOBBIX, JIEKTPUIECKIX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSAX;
npuoOpeTeHNne yMEHUN OMUCHIBaTh U OOBSICHATH (DU3MYECKUE SIBICHUS C
UCIIOJIb30BaHUEM MOJIYUYEHHBIX 3HAHU;

OCBOGHUE METOJIOB  pELICHUS MNPOCTEHIIMX  pacu€THBIX 3a7ad ¢
UCIIOJIb30BaHUEM duznyeckux MOJIeNEH, TBOPUYECKUX u
IPAaKTUKOOPHUEHTUPOBAHHBIX 33/1a4;

pa3BUTHE yMEHHM HaOJIIOAaTh MPUPOJHBIEC SIBICHUS WU BBINOJHATH OIBITHI,
nabopaTtopHble  pabOTbl M OKCHEPUMEHTAIbHBIE  HCCIEIOBaHHUS  C
UCIIOJIb30BaHUEM U3MEPUTEIHHBIX PUOOPOB;

ocBoeHHE MpUEMOB paboThl ¢ MHMOpManuend (U3NYECKOTO COACPIKAHMS,
BKJItOUasi MH(OPMALIMIO O COBPEMEHHBIX JOCTHKCHHSIX (PU3UKU, aHAIU3 U
KPUTHYECKOE OlIeHNBaHNE HH(POPMAIIUH;

3HAKOMCTBO CcO cdepaMu npodhecCuOHANBHON AESATEIbHOCTH, CBI3aHHBIMU C
(U3MKOMN, U COBPEMEHHBIMHU TEXHOJIOTUSAMH, OCHOBAHHBIMU Ha JOCTUKEHHSIX
buznyecKoil HayKH.

Ha wusydenme ¢usuku (0a30BbI YpOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO

oOpazoBanust oTBoauTcs 238 "acoB: B 7 kiacce — 68 yacoB (2 yaca B HeJENi0), B 8
Kjacce — 68 vacoB (2 yaca B Heneno), B 9 knacce — 102 yaca (3 yaca B Hezelno).

[Ipeanaraemspiii B mporpamMmme 1Mo (QU3MKE MepeyeHb JIA0OPATOPHBIX padOT U
OTIBITOB HOCUT PEKOMEHJIATeIbHBIN XapaKTep, YUYUTENb JIeTaeT BHIOOP MpOBEICHUS
1a00paTOpHBIX PabOT W ONBITOB C YYETOM WHAWBUAYAIBHBIX OCOOCHHOCTEH
00ydJaronuxcsi, CIHUCKa ASKCIEPUMEHTATBHBIX 3alaHuid, TMPEJIaraeMbIX B paMKax
OCHOBHOTO TOCYJapCTBEHHOTO dK3aMeHa 1Mo (hU3HKE.
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COILEPKAHUE OBYUEHUA
7 KIIACC

Pa3znes 1. ®u3uka u e€ poJsib B MO3HAHUM OKPYIKAIOIIEro MuUpa.

dusuka — Hayka o mnpupoxe. SBneHus npuponsl. DPuU3NYECKUE SBICHUS:
MEXaHUYECKHUE, TEIIOBBIE, JIEKTPUYECKUE, MATHUTHBIE, CBETOBBIEC, 3BYKOBBIE.

Ousnueckue BenuuuHbl. M3mepeHue ¢u3nyeckux BelWyuH. DOu3nueckue
npubopsl. [TorpemHocts n3mepennii. MexxayHapoaHasi CUCTEMa €IHHHII.

Kak (¢u3uka wu JApyrue €cTeCTBEHHbIE HAyKH H3Y4yalOT [PUPO.Y.
EcTecTBeHHOHay4HbIi METOJA MO3HAHUA: HAOIIOJEHUE, MOCTAaHOBKA HAy4YHOTO
BOIIPOCA, BBIJBUKEHUE TUIOTE3, HKCIIEPUMEHT IO MPOBEPKE T'MIOTE3, OOBICHEHUE
HabOogaemMoro siBieHus. Onucanue GU3NUeCcKUX SBJICHUM C MOMOIIbIO MOIETIEH.

Jemoncmpayuu.

MexaHnuecKue, TEMI0BbIE, DJIIEKTPUUECKHE, MATHUTHBIE, CBETOBBIE SIBIICHMUS.
duznueckre MpuOOPHI U MPOLEypa MPSIMBIX U3MEPEHUN aHAJIOTOBBIM U IIUGPOBBIM
pruOopoOM.

Jlabopamopnwie pabomul u onvimol.

Omnpenenenre UEHBI AeNIEHUS KAl K3MEPUTEIHLHOTO MpHOopa.

N3mepenne paccTosHUM.

N3mepenne 00bEMa )KUIKOCTUA U TBEPAOTO TENA.

Onpenenenue pa3MepPOB MajbIX TEI.

N3mepenne TtemmepaTypbl IpPU HOMOIIM JKUJIKOCTHOTO TEPMOMETpPAa M JIAaTYHKA
TEMIIEPATYPHI.

IIpoBeneHne ucciaeqoBaHUs MO MPOBEPKE THIOTE3bl: JAJbHOCTh MOJIETA IIAPUKA,
MYIIEHHOT'0 TOPU30HTAIBHO, TEM 00JIblle, 4YeM OO0JIbIlIEe BHICOTA ITyCKa.

Pa3zpnen 2. IlepBoHayaibHble CBEACHUS O CTPOCHUM BELIECTBA.

Crpoenue BemiecTBa: aTroOMbl M MOJIEKYJB, HX pa3mepbl. OIBITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBmxenue yactul BemiecTBa. CBS3b  CKOPOCTH JBM)KEHHMS YacTULl C
TemriepaTypoil. bpoyHoBckoe nBmwkenme, muddys3us. BzammonmeicTBue YacTHII
BEILIECTBA: ITPUTSKEHUE U OTTAJIKUBAHUE.

ArperatHple COCTOSIHUSI BELIECTBA: CTPOCHHUE Ta30B, XKUAKOCTEH M TBEPIBIX
(KpUCTAIIIMYEeCKUX) Ted. B3auMoCBsI3b MeXay CBOMCTBaMU BELIECTB B PAa3HBIX
arperaTHbIX COCTOSIHUSAX M HUX aTOMHOMOJIEKYJIIPHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

Habmronerne 6poyHOBCKOTO ABHIKCHHS.
Hab6mronenune nuddysun.
HaGnronenue sBiennii, 00bACHAIOMMUXCS TPUTSHDKCHUEM WU OTTAIKUBAHUEM YaCTHII
BEILIECTBA.
Jlabopamopnvie pabomul u onvimol.
OreHka mraMeTpa aToMa METOIOM PSIIOB (C UCTIOIb30BaHueM (poTorpadmii).
OnpIThl IO HAOTIOIEHUIO TETIOBOTO PACIIMPEHUS Ta30B.
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OnbITH IO OOHAPYIKEHUIO IEUCTBHS CHII MOJIEKYJIIPHOTO TIPUTSKCHHUS.

Pa3nen 3. /IBuskeHHe U B3aUMO/IeliCTBHE TeJl.

MexaHnuueckoe JBH)KEHHE. PaBHOMEpPHOE W HEPABHOMEPHOE JIBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTb IIPM HEPABHOMEPHOM JBHM)KEHUHM. Pacuér nmytu u
BPEMEHHU JIBUKEHUS.

SlBnenue wuHepuuu. 3aKOH WHEpUMHM. B3auMojeicTBHE Tell Kak MpUYMHA
MU3MEHEHHUSI CKOPOCTHU IBMXKEHUA Ten. Macca Kak Mepa MHEpTHOCTHU Tena. [ImoTHOCTS
BemecTBa. CBs3b MIIOTHOCTU € KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00bEMA BEIIECTBA.

Cuita Kak XapakTepuCTHKa B3auMOJeWCTBUs Tell. Cuia ynpyrocTd M 3aKOH
I'yka. M3mMepeHne cuilbl C MOMOIIBKD JWHAMOMETpA. SIBIIEHHE TATOTEHHS U Cuja
TsokecTu. Cwila TspKeCTH Ha Apyrux Iuta”erax. Bec tena. HeBecomocTs. CrioxxeHue
CWJI, HAIlpaBJICHHBIX IO OJHOW mpsiMoil. PaBHoxeiicTByromas cuia. Cuiia TpeHwus.
TpeHne CKOJIbKEHUS U TPEHUE MOKOS. TpEeHHE B MPUPOJIE U TEXHUKE.

Jemoncmpayuu.

Habmroienne MexaHu4ecKoro JBUKECHHS Teja.

N3mepenrie cCKopoCTH NPSIMOIUHEHHOTO ABUKEHUS.
HaOntonenue siBieHNs1 THEPIUU.

Ha6nronenue n3MeHeHusi CKOpOCTH P B3aUMOJCHCTBUU TeEl.
CpaBHeHHE Macc MO B3aUMOJIEVCTBHUIO TE.

CrioxeHune Cuil, HalpaBJICHHBIX 10 OJHOW MPSAMOW.

Jlabopamopnuie pabomul u onvimol.

Onpenenenre CKOPOCTH PAaBHOMEPHOTO JBMKEHMs (IIApHKa B KUJIKOCTH, MOJEIU
AJIEKTPUYECKOTO aBTOMOOWJIS M TaK Jayee).

Omnpenenenue cpeqHeil CKOPOCTH CKOJBXKEHHsI OpycKa WM IIapHKa 10 HAKIOHHOU
IIJIOCKOCTH.

Omnpenenenue MIOTHOCTH TBEPIOTO TeNa.

OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsKeHUs (nedopmaiiin) npy>KHuHbl OT
IIPUJIOKEHHOU CHJIBI.

OnbITHl, IEMOHCTPUPYIOUIUE 3aBUCUMOCTh CUJIbl TPEHUS CKOJIBKEHHS OT Beca Teja U
XapakTepa CONMPUKACAOIINXCS TOBEPXHOCTEM.

Pa3zpnes 4. JlaBiieHue TBEPABIX TeJl, dKMIKOCTEH U ra30B.

HNasnenue. CriocoObl YMEHBIIIEHUSI U YBEJIMYEHUs JaBlieHud. JlaBieHue rasa.
3aBUCUMOCTh JaBJICHHsI Traza OT oOBEMa, Temmeparypel. llepemada naBneHus
TBEPJIBIMUA TEJIaMH, KUJKOCTSIMU W ra3amu. 3akoH Ilackans. ITneBmaTuueckue
MalllMHbl. 3aBUCUMOCTb JaBJIEHUSA KHUIKOCTU OT IIyOuHBbL. ['uapocTaTuyeckuil
napagokc. Coobmiaroiuecs: cocyibl. [ nipaBinueckue MexXaHu3Msl.

Atmocdepa 3emnu u armochepHoe AaBieHue. [IpUYMHBI CyNIeCTBOBAHHS
BO3MyImHONW o6omouku 3emiu. Omnbit Toppuuennu. M3mepenne aTmMocpepHOro
JaBJeHUS. 3aBUCUMOCTh aTMOC(EpHOro JaBiCHUS OT BBICOTHI HAJl YPOBHEM MODSI.
[TpubGops! 115 M3MepeHns aTMOCHEePHOTO JTABJICHHS.

JleyicTBUE KMIKOCTH M ra3a Ha IOrpyKEHHOE B HMX TesO. BrITankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxomniaBanue.

Hemoncmpayuu.
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3aBUCUMOCTb JIABJICHMS Fa3a OT TEMIIEPATYpHI.

Ilepenaya naBineHUst )KUAKOCTHIO U Ta30M.

CooOmiaromuecs coCyIbl.

I'mapaBnuuecknii nmpecc.

[IposiBnienue necTBust atMochepHOro JaBJICHHUS.

3aBUCUMOCTh BBITAJIKMBAIOLIEH CHJIBI OT 00bEMa MOrPYKEHHOM YacTH Tena u
IJIOTHOCTH JKHUJIKOCTH.

PaBeHCTBO BBITAIKMBAIOLIEH CUIIBI BECY BBITECHEHHOU KUJKOCTH.

VYcnoBue 1utaBaHus TeJN: IUIABAaHWE WJIM IIOTPYXKEHUE TEJI B 3aBUCUMOCTH OT
COOTHOIIICHMSI INIOTHOCTEN TeJa U KUJIKOCTH.

Jlabopamopnwie pabomul u onvimol.

HccnenoBanue 3aBUCHMOCTH Beca TeJla B BOJIE OT 00bEMA MOTrpyKEHHOM B KUAKOCTD
4acTH TeJa.

OnpeneneHue BBITAJIKUBAIOUIEH CHIIBI, JEHCTBYIOLIEH Ha TENO, MOTPYKEHHOE B
KUJKOCTb.

IIpoBepka HE3aBUCHMOCTH BBITAIKMABAIOIIEH CWIBI, JCHCTBYIOIIEM HA TEIO B
XKUJIKOCTH, OT Macchl Tea.

OnbIThI, JEMOHCTPUPYIOLINE 3aBUCUMOCTD BBITAJKUBAIOIIECH CUJIbI, IEVCTBYIOIIEH Ha
TEJIO B JKUJKOCTH, OT 00BbEMA NOTPYKEHHON B )KUJIKOCTh YaCTH TENA U OT IJIOTHOCTH
KUIKOCTH.

KoHcTpynpoBaHne apeoMmeTrpa WM KOHCTPYMPOBAHHUE JIOAKUW W OINpEICICHHUE €€
rpy30H0ABEMHOCTH.

Paznen 5. Pabora 1 MOIIIHOCTH. JHEPIrHsl.

Mexanundeckast pabota. MOITHOCTb.

[IpocTble MexaHU3MbI: pblyar, OJOK, HakKJIOHHas IUIOCKOCTh. [IpaBuio
paBHOBecus peiuara. [IpuMmeHeHne npaBuiia paBHOBECHS phluara K OJIOKY. «30J10TO€e
npaBuwio» MexaHuku. KIIJ[ mpocTteix MexaHu3moB. IIpocTbie MexaHU3MBI B OBITY H
TEXHUKE.

Mexannueckass dHeprua. KuHeTndeckas W NOTEHUHAIbHAs  DHEPIUS.
IIpeBpalieHre OAHOrO BHJIa MEXAaHUYECKOW SHEPTHH B APYrod. 3aKOH COXPaHEHHUS
DHEPIUU B MEXAHUKE.

Jemoncmpayuu.

IIprMepbl IPOCTBIX MEXAHU3MOB.

Jlabopamopnuie pabomul u onvimol.

Onpenenenne pabOThl CHIIBI TPEHHUsS NPU PABHOMEPHOM JIBHJKEHMHM Te€ja IO
TOPU30HTAIBHON TOBEPXHOCTH.

HccnenoBanne yciioBUil paBHOBECHs pblyara.

N3zmepenue KII/[ HakJIOHHON MIIOCKOCTH.

N3yyeHne 3akoHa COXpaHEHUSI MEXaHUYECKON SHEPTUH.

8 KUIACC

Pasznea 6. TenioBbie ABJICHHUS.
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OCHOBHBIE  TIOJIOKEHHSI  MOJIEKYJIIPHO-KMHETUYECKOW TEOPUH  CTPOEHUS
BellecTBa. Macca W pa3mepbl aTOMOB U MOJIeKyJd. ONbITHI, MOATBEPKIAIOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKON TEOPUHU.

Mopenu TBEPHOro, JKHUIKOTO W Tra3000pa3HOr0 COCTOSIHMI  BEIIECTBA.
Kpucramnuueckue u amopdueie Tena. OObsICHEHHWE CBOMCTB Ta30B, KUIKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJIOKEHUU MOJIEKYJISIPHO-KMHETUUYECKOU TEOPHHU.
CmaunBaHu€ U KanWJUISIPHBIE ABJIEHUS. TEIIoBOe paclIMpeHne U CHKaThe.

Temneparypa. CBs3b TemmepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBHXKEHUS
yactull. BuyTpennsas osHeprus. CnocoObl HW3MEHEHUSI BHYTPEHHEW SHEPTuu:
TeruIonepeadya U coBeplileHrue padoTel. Bunbl Terionepeaadn: TEIONPOBOIHOCTD,
KOHBEKIHUS, U3JIyYCHHUE.

KonuyectBo TemnoTsl. YjenbHas TEIUNIOEMKOCTh BellecTBa. TemiooOMeH u
TEIJIOBOE paBHOBECHE. Y paBHEHUE TEIIOBOro Oamanca. [1naBieHue u orBepieBanme
KPUCTAJNIMYECKUX BEILECTB. YJIeNbHAs TemioTa miaBieHus. llapooOpazoBanue u
koHJieHcausi. Mcnapenune. Kunenue. VYaenpHas Temiiota napooOpa3oBaHMUS.
3aBUCUMOCTH TEMIIEPATYPhI KUTICHUSI OT aTMOC(PEPHOTO JaBICHUS.

BrnaxnocTs BO3ayXa.

DHeprus TOIJIMBA. Y IeTbHAs TEIUIOTa CTOPAHMUSL.

[Ipunmmner pabotsel TermaoBbix jaBurarenerd KIIJ[ TerstoBoro aBuraresns.
TernoBble ABUTATENM U 3aLATA OKPYKAIOIIEH CPEIbI.

3aKOH COXpaHEHUS U MPEBPALLIECHUS SHEPTUU B TETUIOBBIX MPOIECCAX.

Hemoncmpauyuu.

Ha6nronenne 6poyHOBCKOTO IBUKCHHUS.

Habmonerune nuddysun.

Habmronenue SsBIICHHI CMaYUBaHUS U KAUUISIPHBIX SBIICHHIA.

Habnronenue TenioBoro paciimpeHus Ted.

N3MeHenue naBiaeHus raza npu U3MEHEHUU 00bEMA U HArPEBAHUM WIIH OXJIKICHUU.
[IpaBuna u3aMepeHus TEMIIEPATYPHI.

Bunbl Tenonepenaym.

OxJtaxkieHue npu COBEpPIICHUU padOTHI.

HarpeBanue npu coBepiiieHUN pabOThl BHEITHUMU CHUJIAMHU.

. CpaBHEHHUE TEMIOEMKOCTEH pa3IUUHbBIX BEIIIECTB.

. HaOnroneHue kumeHusi.

. HabmromeHne mocTostHCTBA TeMIepaTyphl IIPH TUIaBICHHUH.
. Mojgenu TEJIOBBIX ABUTATEIIEH.

Jlabopamopnuie padomul u onvimol.
OnBITH IO OOHAPYIKEHUIO TEUCTBHSI CHIT MOJICKYJIIPHOTO TIPUTSKCHHS.
OnbIThI NO BRIPAIIMBAHUIO KPUCTAJJIIOB TOBAPEHHOM COJIM WIIM caxapa.
OnbITH 110 HAOTIOIEHUIO TETUIOBOTO PACIIUPEHUS Ta30B, )KUIKOCTEH U TBEPIBIX TEIL.
Omnpenenenne gaBjIeHUS BO3yXa B Oa/UIOHE MIMPHUIIA.
OmBITH, JAEMOHCTPUPYIOIIHE 3aBUCUMOCTH JIaBIICHHUS BO3JIyXa OT €ro o0béma u
HarpeBaHUs WM OXJIaXKICHUSI.
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IIpoBepka THIOTE3bl JHUHEHWHOW 3aBUCHUMOCTH JUIMHBI CTOJIOMKA JKHJIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIepaTyphl.

Habmonenue n3MeHeHns BHYTPEHHEH SHEPTUH Tejla B pe3yibTaTe TEIJIoNnepeaayu u
pabOoThI BHEITHUX CHIL.

HccnenoBanue siBiaeHUs TEINIOOOMEHA MPY CMELIMBAHUU XOJIOJAHOW U TOpsSY€Eil BOBI.
OnpeneneHue KOJIMYECTBA TEIJIOTHI, MOJYYEHHOIO BOJOW MpU TEIIOOOMEHE ¢
HarpeThiM METAJUIMYECKUM LIWJIMHIPOM.

Onpenenenue yaenbHON TEMIOEMKOCTH BEILIECTBA.

Hccnenosanue npoiiecca UCIIAPEHUS.

Ornpenenenne OTHOCUTEIBLHOM BIIAXKHOCTH BO3AYXa.

OmnpenenexHue yaeapHON TEIUIOTHI IUIABJICHUS JIbJA.

Paznen 7. DjaekTpuyecKkue U MATHUTHbIE SIBJICHUS.

OnekTpuzanus Tel. J[Ba poaa 3NEKTpUYECKUX 3apsaoB. B3aumoneiicTBue
3apsKEHHBIX Ten. 3akoH KyiioHa (3aBUCHMOCTB CHIIBI B3AUMOJEHCTBHS 3apsSyKEHHBIX
TE€J OT BEJIUYMHBI 3apSAI0B U PACCTOSHUS MEKIY TEJIAMU).

Onektpudeckoe mnoisie. Hanpssk€HHOCTH dnekTpudeckoro moss. [IpuHiun
CYNEPIIO3ULINH SJIEKTPUUECKUX MOJIeH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu »siekTpuyeckux 3apsoB. ODJEMEHTAPHBIA JIIEKTPUUYECKHUM 3apsii.
Crpoenune atoma. [TpOBOTHUKH M AUDIIEKTPUKHU. 3aKOH COXPAHEHUS DJIEKTPUUYECKOTO
3apsaa.

OJIEKTPUYECKUA TOK. YCIOBUS CYIIECTBOBAHHUS DJIEKTPUYECKOTO  TOKA.
HNCTOYHMKM TMOCTOSIHHOTO TOKa. JIeMCTBUS SIEKTPUUYECKOrOo ToOKa (TEIIOBOE,
XUMUYECKOE, MATHUTHOE). DJIIEKTPUUECKUI TOK B JKHJIKOCTAX U Tra3ax.

Onektpuueckas  menb. Cuma  Toka.  DJIEKTPUUECKOE  HANpsKEHUE.
ConpoTuBIiieHHE TPOBOJHUKA. Y I€JIBHOE CONPOTHUBIICHHE BellecTBa. 3akoH OMa s
ydacTka nenu. [locienosarenbHoe u napaJuieIbHOE COEAUHEHNE IPOBOIHUKOB.

Pabota w® MOIIHOCTH 3JeKTpuyeckoro Toka. 3akoH Jlxoyns—Jlenna.
DneKkTpuYecKrue LEeNu U MOTPEeOUTENn 3FNEKTpUUecKo 3Hepruu B ObiTy. KopoTkoe
3aMbIKaHHE.

[TocTrosiHHBIE MarHUTHL. B3auMoOAelicTBUE MOCTOSIHHBIX MAarHUTOB. MarHutHoe
noJsie. MaraHuTHoOe 1oJie 3eMJIM U €ro 3HaYeHue JJIs )KU3HU Ha 3emiie. OnbIT Dpcresa.
MarHuTHOE 1oJI€ 3JIEKTPUUECKOro Toka. [I[puMeHeHne 3JeKTPOMarHuTOB B TEXHHKE.
JleiicTBUE€ MArHWTHOTO IIOJIsI HA IPOBOJHHUK C TOKOM. OJIEKTPOJBUTATEINb
IIOCTOSIHHOTO  TOKa. Mcmonp30oBaHuME — DIEKTPOJABUIaTelled B TEXHUYECKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apajnes. SBineHne 3JeKTpoMarHuTHOW mHAykuuu. IIpaBuno JleHna.

DIIEKTPOreHepaTop. Crioco6st ITOJTyYECHHS AIEKTPUIECKOU SHEPIUH.
DNEeKTPOCTAHIIMKN Ha BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHUH.
Jemoncmpayuu.

DJIeKTpU3aLus Tell.

JIBa poja 3JIEKTPUUECKUX 3apsiIOB U B3aUMOJCHCTBHE 3aPSKEHHBIX TE.
YCTpOUCTBO U JEUCTBUE IIEKTPOCKOMA.

DIIeKTpOCTaTUYECKast MHAYKIIUS.
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3aKOH COXpaHEHUS AIEKTPUUECKUX 3apsI0B.
[IpOoBOIHUKY U JUBIEKTPUKH.

MoenupoBaHre CUIOBBIX JIMHUNA 3JIEKTPUUYECKOTO MOJISL.
HcTouHnnKM NOCTOSSHHOTO TOKA.

JIeHCTBUS DIEKTPUYECKOTO TOKA.

. DNEKTPUYECKUIN TOK B KHUJKOCTH.

. I'a30BbIN pa3ps.

. I3MepeHue cuiibl TOKa aMIepMeTpOM.

. I3MepeHue 3JIeKTpUUECKOro HANPSXKEHUSI BOJBTMETPOM.

. PeocTtar 1 Mara3uH CONpOTUBIICHUH.

. BzaumoencTBrue NoCTOSIHHBIX MAarHUTOB.

. MopaenvpoBaHre HEBO3MOKHOCTH Pa3JICJICHUS TTOJFOCOB MAarHUTA.
. MoaenvpoBaHre MarHUTHBIX MTOJEH MOCTOSIHHBIX MAarHUTOB.

. OneIT Dpcrena.

. MarautHoe noje Toka. JJIeKTPOMarHur.

. JlelicTBHE MarHUTHOTO MOJIA HAa TPOBOJHUK C TOKOM.

. DNEKTPOIBUTATENb MOCTOSTHHOTO TOKA.

. UccnenoBanue ABIEHUS JIEKTPOMATHUTHON UHAYKIIHMH.

. OnbiTel @apajes.

. 3aBUCUMOCTb HANPaBJICHUSI UHAYKIIMOHHOTO TOKa OT YCJIOBUM €r0 BO3HUKHOBEHHS.
. DJEKTpOoreHepaTop NOCTOSSHHOTO TOKa.

Jlabopamopnwie pabomul u onvimol.
OnbITH 110 HAOTIOIEHUIO STICKTPU3AIMH TN MHAYKITUEH U MPU CONIPUKOCHOBEHHH.
UccnenoBanne neiicTBUS SJIEKTPUUECKOTO OISl HA POBOJHUKHU U TUDJIEKTPUKH.
CoOopka u mpoBepKa pabOTHI AIEKTPUISCKON e TTOCTOSTHHOTO TOKA.
N3MmepeHue u peryinpoBaHue CUIbl TOKA.
N3mepenne u peryaupoBaHie HAMPSHKESHUS.
UccnenoBanne 3aBUCMMOCTH CWJIBI TOKa, HWJYLIEr0 Yepe3 pe3uctop, OT
CONPOTUBJICHUS PE3UCTOPA U HAMPSIKEHUST HA PE3UCTOPE.
OnpITbl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb  AJIEKTPUUYECKOTO  CONPOTUBIICHUSA
IPOBOJIHUKA OT €r0 JJIMHBI, IUIOIIA/IA MOTIEPEYHOTO CEYSHHS U MaTepuara.
[IpoBepka mpaBmiIa CIOKEHUS HANPSDKEHUM MpU IMOCIIEI0BATEIbHOM COEIUHEHUU
JIBYX pE€3UCTOPOB.
[TpoBepka mpaBmiIa st CHIIBI TOKA TPU MapajuIeIbHOM COSTMHEHNUN PE3UCTOPOB.
Omnpenenenre pabOTHI STEKTPUIECKOTO TOKA, HAYIIETO Yepe3 PE3UCTOP.
Ornpenenenrue MOUTHOCTH AJIEKTPUUYECKOTO TOKA, BBIJEISIEMON Ha PE3UCTOPE.
Uccnenosanue 3aBUCUMOCTH CHJIBI TOKA, UJIYIIEr0 Yepe3 JIAMIIOUKY, OT HAMPSLKEHUS
Ha HEW.
Onpenenenue KIIJ[ narpeBartens.
HccnenoBanrie MAarHUTHOTO B3aUMOJICHCTBUS TIOCTOSTHHBIX MAarHUTOB.
N3yuenne MarHUTHOTO TOJS TOCTOSHHBIX MAarHUTOB MPU UX OOBCIMHCHUH W
pa3ielieHU .
HccnenoBanue 1enCTBUS JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY.
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OnebITHI, 1EMOHCTPUPYIOLINE 3aBUCUMOCTD CHJIbI B3AaMMOJICHCTBHSI KaTYIIKH C TOKOM
Y MarHuTa OT CUJIbl TOKAa U HaIIPaBJICHUs TOKA B KATYIIKE.

N3ydenune nercTBUsE MAarHUTHOTO IT0JIS1 HA ITPOBOJAHUK C TOKOM.

KoHcTpynpoBanue u nuzyueHue paboThl 31€KTPOIBUTaTENS.

Nsmepenne KII/] anexrpoaBuraTenbHON yCTaHOBKH.

OnbITEI IO MCCIENOBAHUIO SBJIEHUS JJIEKTPOMATHUTHOW WHIYKLIMH: HCCIECIOBAHHE
VU3MEHEHNUW 3HAYEHUs U HAIPaBJIEHUS HHAYKIMOHHOTO TOKA.

9 KUIIACC

Paznen 8. Mexannueckue siBJICHHS.

Mexannueckoe nBWKeHUMe. MarepuanbHas Touka. (Cucrema  oTcuéra.
OTHOCHUTENBHOCTh MEXaHMYECKOTO JBWXKEHHUS. PaBHOMEpHOE MPAMOJIHUHENHOE
nBwxkeHue. HepaBHOMeEpHOE NpsMoOJIMHENHOE ABWKeHHE. CpenHssi 1 MTCHOBEHHAs
CKOPOCTb TeJa IPU HEPABHOMEPHOM JIBUKEHHUU.

VYckopenne. PaBHOyckopeHHOe mpsiMoiuHeiiHoe JBuxkeHue. CBoOonHOE
nagenue. OnbiTel ["anumes.

PaBHOMepHOE nBIXeHHE MO OKpyx)HOCTH. [lepmon m wactora oOparmieHus.
JIuHeiHas u yriioBasi CKOpOCTH. LIeHTpoCTpeMUTENIBHOE YCKOPEHHUE.

[IepBoiii 3akoH HbroroHna. Bropoit 3axkoH Herotona. Tpernii 3akoH HproToHa.
[IpuHMn cynepno3unyuu Cuil.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuia TPEHUSI CKOJIbKEHUS, CUJia
TPEHUS MTOKOSI, IPYTUE BUIbI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHPHOIO TATOTEHHS. Y CKOpEHHE CBOOOJIHOTO
nageHus. [[pmwkenue maHer Bokpyr ConHua. IlepBasg kocmuyeckasi CKOPOCTb.
HesecoMocTs 1 neperpysku.

PaBHOBecue matepuanbHOMl TOuYkH. AOCOMOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aAKPETUIEHHON OChIO BpalieHusi. MoMeHT cuiibl. LIeHTp TsxecTn.

Nmnynsc Tena. M3menenune umiynbca. Mmmynbe cuiibl. 3aKOH COXpaHEHUs
MMITYJIbCa. PEakTUBHOE IBUKEHHUE.

Mexannueckas paboTa U MOIHOCTh. PaboTa Cuil TSXKEeCTH, YIIPYTOCTH, TPEHUSI.
CBsi3b aHepruu W paboTel. lloTeHnuanbHas HSHEprusi Tejia, MOJHATOrO Haj
MOBEPXHOCTHIO 3eMiid. [loTeHIManbHas sHeprus ckaTol npyxuHbl. KuHernueckas
sHeprus. TeopeMa O KMHETHYECKOW JHEPTHHM. 3aKOH COXPAHECHHS MEXAHUYECKOU
SHEPIUHu.

Jemoncmpayuu.

HaGnronenne MexaHM4ecKoro JIBHXKEHHSI TeJla OTHOCUTEIBHO Pa3HBIX Tell OTCUETA.
CpaBHeHUE MyTell U TPAeKTOPHUM JBUKEHUS OJHOTO M TOTO K€ Tejla OTHOCUTEIHHO
pa3HbBIX TEJI OTCYETA.

N3mepenne CKkOpOCTH U YCKOPEHUS NPSIMOJIMHENHOTO IBUKECHUSL.

HccnenoBanne mpru3HakoOB PaBHOYCKOPEHHOTO JBUKEHHUS.

HaGnronenue aBMXeHUS Tela 10 OKPYKHOCTH.

HaOnronenne MeXaHMYECKUX SIBICHUM, TPOUCXOIAIIUX B CHUCTEME OTCYETA
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBM’KEHUHU OTHOCHUTENIbHO KaOUHeTa
bu3uKH.
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3aBUCUMOCTh YCKOPEHUS TejIa OT MAcChl TeJla U ACHCTBYIOLIEN HAa HETO CHUJIBI.
HaGnronenue paBeHCTBA CHIT IPU B3aUMOJICHCTBUH TEIL.

M3meHeHue Beca Tena npyu yCKOPEHHOM JIBUYKEHUU.

[lepemaya uMIrynbca npy B3anMOJECHCTBUU TEI.

[IpeoOpazoBaHus S3HEPTUM NPU B3aUMOJACHCTBUU TEIL.

CoxpaHeHHe UMITYJIbCa IPU HEYIIPYTOM B3aUMOJIEHCTBUU.

CoxpaHeHne UMITYJIbca TPU A0COTIOTHO YIIPYTOM B3aUMOICHCTBUU.

HaGnronenue peakTHBHOTO JBUKEHUS.

CoxpaHeHHne MEXaHUYECKOM IHEPTUU MTPU CBOOOHOM I1aJICHUH.

CoxpaHeHre MEXaHUYECKON SHEPTUU IIPU IBUKEHUHU TEJIa MO AEHCTBUEM IPYKUHBI.

Jlabopamopnwie pabomul u onvimol.

KoHcTpyrpoBaHue Tpakra sl pa3roHa M JAJIbHEMIIEr0o PaBHOMEPHOI'O JIBHIKECHHSI
IapyKa UIn TEJIEHKKH.

Omnpenenenue cpeaHell CKOPOCTH CKOJNBbKEHHs OpyCKa WM ABMXKCHHS IIapHUKa IO
HaKJIOHHOM IUIOCKOCTH.

OnpeneneHue yCKOpEeHHs] Tejla IPU PAaBHOYCKOPEHHOM JBH)KEHHH IO HAKJIOHHOU
IJIOCKOCTH.

HccnepoBanue 3aBUCMMOCTH MYTH OT BPEMEHHM MPU PABHOYCKOPEHHOM JIBHXKCHHU
0e3 HaYaJIbHOM CKOPOCTH.

[IpoBepka TruUMOTE3Bl: €CIIM TMPU PABHOYCKOPEHHOM JBIDKCHHH 0€3 HayalbHOU
CKOPOCTM IIyTH OTHOCSTCSA KaK psAJ HEUYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
IPOMEKYTKHA BPEMEHH OJMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBKEHHS OT CHUJIbI HOPMAJbHOTO
JABJICHUSL.

Omnpenenenne ko3 PUIMEeHTa TPEHUS CKOJIBKEHUS.

Omnpenenenne KECTKOCTU PYKUHBI.

Onpenenenue padOThl CHJIBI TPEHHUS TMPU PABHOMEPHOM JBH)KEHHHU Te€Ja IO
TOPU30HTAIBHOU MOBEPXHOCTH.

Omnpenenenue paboOThl CHUJIBI YNPYTOCTU MPU MOABEME Ipy3a C HCIOIb30BAHUEM
HEMOJIBMXKHOTO U MOABUKHOTO OJIOKOB.

N3ydenne 3akoHa COXpaHEHHS YJHEPTUH.

Paznen 9. Mexanuveckue Koj1e0aHUs U BOJIHBI.

KonebartenbHoe nBuxkeHne. OCHOBHbIE XapaKTEPUCTUKH KoJeOaHUI: MEpHOoJ,
4acToTa, aMIUIMTyJAa. MareMaTu4ecKuid W IPYKUHHBIM MasTHUKU. [IpeBpaiienue
SHEPTUH MPHU KOJIeOATETHHOM JIBUKEHUH.

3aryxaromue KOJIeOaHHUs. BrinyxeHnsie KOJICOaHMSI. Pe3onanc.
Mexanunueckue BoJiHbl. CBOMCTBAa MEXaHUYECKUX BOJH. [IpoonbHbIE U TONIEpEYHBIE
BOJIHBL. JUIMHA BOJIHBI M CKOPOCTb €€ paclpOCTpaHEeHHs. MeXaHHYeCKUe BOJIHBI B
TBEPAOM TEJIE, CEICMUYECKUE BOJIHBI.

3Byk. 'poMkocth 3Byka u BbicoTa ToHa. OTpakenume 3Byka. MH(pasByk u
yIIbTPa3BYK.

Jemoncmpayuu.

HaGnronenue xonedanuii T€1 MO ACHUCTBUEM CUIIBI TAXKECTH U CUIIBI YIIPYTOCTH.
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HaGnronenue xonebanuii rpy3a Ha HUTU U Ha TIPY>KUHE.
Habmronerne BeIHYKICHHBIX KOJICOAaHUH M pe30HaHCA.
Pacnpoctpanenuie npo10JibHBIX U MONEPEYHbIX BOJIH (Ha MOJIEIN).
HaOnronenue 3aBUCMMOCTH BBICOTHI 3ByKa OT YacCTOTHI.
AKYCTUYECKHM PE30OHAHC.

Jlabopamophuie pabomul u onvimol.

Onpenenenre 4acTOTHI U MEpUO/Ia KoJieOaHUM MaTEMaTUUEeCKOTO MasTHUKA.
Omnpenenenre 4acTOThI U Mepruoaa KojieOaHUM MPY>KUHHOTO MasiTHUKA.
NccnenoBanue 3aBUCMMOCTH MepUoAa KOJeOaHWH MOJBEHICHHOTO K HUTH Tpy3a OT
JUTUHBI HUTH.

WccnenoBanue 3aBUCUMOCTH TIEPHOJIa KOJIEOAHUN TIPY>KUHHOTO MAsTHUKA OT MAcCChI
rpy3a.

[IpoBepka HE3aBUCUMOCTH TIEpHOJia KoJieOaHUM Tpy3a, MOJBEIIEHHOTO K HUTH, OT
Macchl Ipy3a.

OnbIThI, JEMOHCTPUPYIOLIME 3aBUCUMOCTh Iepuoja KoJieOaHU MPY>KUHHOTO
MasTHUKA OT MacChl Ipy3a U )KECTKOCTU MPYKUHBI.

N3mepenue yckopeHusi CBOOOIHOTO MaieHUsI.

Pa3znes 10. D1eKTPOMATrHUTHOE 10JI€ U JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMAarHuTHOE  TIOJIE. DJIEKTPOMAarHUTHbIE  BOJIHBL. CaoiicTBa
AJEKTPOMArHWTHhIX BOJIH. [llkama »JEKTpOMarHWTHBIX BOJIH. Vcmonbs3oBaHue
AJEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3H.

DnekTpoMaruuTHas npupoga ceta. CkopocTh cBeTa. BoJgHOBBIE CBOICTBa
CBETA.

Jemoncmpayuu.

CBoiiCTBA PJIEKTPOMATHUTHBIX BOJIH.
BonHOBEIE CBOMCTBaA CBETA.

Jlabopamopnuie pabomul u onvimol.

N3yueHune CBOMCTB AIEKTPOMAarHUTHBIX BOJH C MOMOIIbIO MOOMIIBHOTO TeNe(POoHA.

Pa3nen 11. CBeToBbIe IBJICHHUS.

JlyueBas moznens cBera. Mcrounuku cBera. [IpsAMoanMHEHOE pacpoCTpaHEHUE
ceera. 3armeHuss ConnHna u Jlynel. Otpaxkenue cBeta. Ilnockoe 3epkano. 3akoH
OTPAKEHUS CBETA.

[Ipenomnenue cBera. 3akoH mpenomiieHus cBera. l[lonHoe BHyTpeHHee
OoTpakeHHue cBeTa. Vcronb30BaHME MOJHOTO BHYTPEHHETO OTPAXKEHUSI B ONTHUYECKUX
CBETOBO/IAX.

Jlnnza. Xoxn mydeit B mua3e. OnTudeckas cuctema ¢oTtoarmapara, MUKPOCKOIIA
u Teneckorna. ['na3 kak ontuyeckas cucrema. ban3opyKocTh U 1adbHO30PKOCTbD.

Paznoxenue Oemoro cBera B chnektp. Omnbitel  HeloTona. CrokeHue
CIIEKTPAJIbHBIX LIBETOB. J(ncnepcus ceera.

Jemoncmpayuu.

[IpssmMonrHEHOE pacIpOCTPAaHEHHE CBETA.
OtpaxeHune cBeTa.
[Tonydenue nzo0pakeHU B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
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[Ipenomiienue cBera.

OnTuyeckuii CBETOBO/,.

Xon ayueil B cobuparoliei JInH3e.

XO0J Iy4yel B pacCEenBaIOIIEH JINH3E.

[Tomyuenue n300pa’keHUii ¢ TOMOILBIO JINH3.

[Ipunuun aeiictBus oToanmnapara, MUKpPOCKOIIA U TEJIECKOMA.

. Moaens riaza.
. PaznoxxeHue 6eoro cBera B CIEKTP.
. [Tonydenue 6eoro cBeTa Mpu CI0KEHUHU CBETA PA3HBIX 1IBETOB.

Jlabopamopnuie pabomul u onvimol.

HccnenoBanue 3aBUCUMOCTH yIJjla OTPa)KEHHSI CBETOBOIO JIy4ya OT yIJIa HaJCHUs.
N3yuenune xapakTepucTUK H300paxKeHus MpeMeTa B IIIOCKOM 3epKalie.
HccnenoBanne 3aBUCUMOCTH yTJia MIPEIOMIICHUSI CBETOBOIO JIyda OT yIJia aJCHHS Ha
TPaHULIE «BO3TYX—CTEKIIOM.

[Tonydenne nzo0pakeHU ¢ MOMOIIBIO COOMPAIOIIIEH JINH3BI.

Onpenenenue POKYCHOTO PaCCTOSTHUS U ONITUYECKOM CUIIbI COOMPAIOIIEH JINH3HI.
OnBITHI O PA3JIOKEHUIO OEJIOr0 CBETa B CHEKTP.

OnBITEI TI0 BOCHPUATHIO I[BETa MPEIMETOB NMPHU UX HAOIIOACHUU 4Yepe3 IBETOBBIC
(bUIBTPHI.

Paznen 12. KBanTOBbBIE SIBJICHUS.

Omnwitel Pezepdopaa u manerapHas Mmojenb aroma. Mojenb aroma bopa.
Hcnyckanue u normouieHue ceeta aroMoM. KBaHThl. JInHe4aTeie CIIEKTPHI.

PannoaktuBHOCTE. Anbda, Oeta- u ramma-uznydeHus. CTpoeHHE aTOMHOTO
saapa. Hykinonnas moaens atromuoro siapa. M3oromnel. PaguoakTuBHbIE PpEeBpalCHHUS.
[Iepuon nosrypacmnaaa aTOMHBIX SIJIED.

SAnepHbie peakuuu. 3aKOHbl COXPAHEHHUS 3apsSIOBOTO W MAacCCOBOIO YHCEN.
DOHeprusi cBsA3M aTOMHBIX snep. CBsa3b Maccel WM SHeprud. Peakuuum cuHTe3a U
nenenus saep. Uctounuku sneprun CoHIa U 3BE3.

SnepHas oHepretuka. JleWcTBUS pagMOAKTUBHBIX W3JIyYCHUHM HaA JKUBBIC
OpTraHU3MBI.

Jemoncmpayuu.

CnexTpbl U3Ty4eHUS U MOTJIOMIEHHUS.

CrekTpbl pa3Iu4HbIX Ta30B.

CnekTp Bogopo/ia.

HaGnronenue TpekoB B kamepe Bunbcona.

Pabora cuéTunka HOHU3UPYIOIIUX U3ITYYEHUH.

Perucrpanus uzirydeHus: NpUpOIHBIX MUHEPATIOB U MPOTYKTOB.

Jlabopamopnuie pabomul u onvimol.

HaGnronenue CrutonHbIX ¥ JIMHEWYATHIX CIIEKTPOB U3y YCHHS.

UccnenoBanre TPEeKOB: M3MEPEHUE SHEPTUU YACTUIBI MO TOPMO3HOMY MyTH (110
¢dotorpadusim).

N3mepenue pagnoakTUBHOTO (PoHAa.

IHoBTOPUTEIBLHO-00001IAO NI MOAYIb.



[ToBTOpUTENHEHO-00001IAIOIINN MOAYIb IPEIHA3HAYEH JJIsl CUCTEeMAaTH3aluU U
00001IeHUsT MPEIMETHOTO COJEPKaHUS U OMbITa JAEATEIbHOCTH, MPUOOPETEHHOIO
Opu HM3YYEHUM BCEro Kypca (U3MKH, a TaKkXkKe JJIsl MOJATOTOBKM K OCHOBHOMY
roCyJIapCTBEHHOMY JK3aMEHy Mo (u3uke s 00ydaroniuxcsi, BbHIOpPaBIIUX 3STOT
y4€eOHBbII npeaMer.

[Tpy uM3ydyeHHH AAHHOTO MOJYJIS PEATU3YIOTCS M CHUCTEMAaTH3UPYIOTCS BUIbI
NEeSTENbHOCTH, HA OCHOBE KOTOPBIX OOECHEYMBAETCS IAOCTHXKEHUE MPEAMETHBIX U
METAnpeJMETHBIX  IJIAHUPYEMbIX  pe3ysibTatoB  oOydeHus,  (opmupyercs
€CTECTBEHHOHAY4YHass TI'PAMOTHOCTh: OCBOCHHME HAy4HBIX METOJIOB HCCIIEIOBAHUS
SABJICHUM TPUPOJABI U TEXHUKH, OBJIAJCHHE YMEHUSIMH OOBSACHATH (PU3NUYECKUE
SBJICHUS, TPUMEHSS TMOJYy4YEHHbIE 3HAHUSA, pemaTh 3aJayd, B TOM YHCIIE
KauECTBEHHBIE U SKCIIEPUMEHTAJIbHBIE.

[IpyHIMNUATBEHO AEATEILHOCTHBIA XapaKTep TaHHOTO pa3jiesia peaausyercs 3a
CY4€T TOTO, YTO OOYYArOUIUECS BBINOJIHSIOT 3aJaHusl, B KOTOPBIX UM MPEJIaraeTcs:

HAa OCHOBE IIOJYYEHHBIX 3HAHU paclo3HaBaTh M HAYYHO OOBSICHATH
(u3nUecKue SIBIEHUS B OKPYIKaIOIIEeH MPUPOJIE U TOBCEAHEBHOM KU3HMU;

UCIIOJIb30BaTh HAay4HbIE METOAbl HCCIEAOBaHUS (PU3MUYECKUX SIBJICHUU, B TOM

YucIie ISl IPOBEPKU TUIIOTE3 U TOJYUECHHS] TEOPETUUYECKUX BHIBOJIOB;
OOBSCHATh HAay4yHbIE OCHOBBI Haubojee BaXKHBIX JOCTUXKEHUN COBPEMEHHBIX
TEXHOJIOTUN, HANpPUMEp, MPAKTHUUYECKOTO HCIOJIb30BAHUSI PA3JIMYHBIX HCTOYHUKOB
SHEPIrUM Ha OCHOBE 3aKOHA MPEBPAIICHUS M COXPAHEHUS BCEX HM3BECTHBIX BHJIOB
SHEPIHUH.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBLI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

N3yuenne ¢pu3nku Ha ypOBHE OCHOBHOTO OOIIETO 00pa30oBaHUs HAMPABICHO HA
JTOCTUKEHUE JIMYHOCTHBIX, METANpEeAMETHBIX U TMPEAMETHBIX 00pa30BaTEIbHBIX
pe3yIbTaTOB.

B pesynbrare uzyuenus: Pu3NKd Ha YPOBHE OCHOBHOI'O OOIIIETO 0Opa3oBaHUs Yy
oOyuatomierocss OyayT copMHUpOBaHBI CHEAYIONIME JTUYHOCTHBIE pE3yJbTaThl B
YacTH:

1) mnaTpMoTHYECKOr0 BOCIMTAHUS:

- TPOSIBJICHHE WHTEpeca K HUCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOM
(bu3MUecKol HAyKU;

- [ICHHOCTHOE OTHOIICHHE K JJOCTUKEHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpaIaHCKOro0 ¥ TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

- TOTOBHOCTh K aKTMBHOMY Yy4YacTHIO B OOCYXJCHHH OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX TPOOJIEM, CBS3aHHBIX C TMPAKTUYECKUM TPUMEHEHUEM TOCTHKCHHM
buznkwy;

- OCO3HaHUE BAXHOCTU MOPAJIbHO-ITUYECKUX MPUHIIUIIOB B JAEATEILHOCTU YUEHOTO;
3) 3cTeTH4eCKOro BOCIIUTAHMS:

- BOCIIPUATHE JCTETUYECKUX KauecTB (U3NUECKON Hayku: €€ TapMOHUYHOIO
MOCTPOCHMUSI, CTPOTOCTH, TOUHOCTHU, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 IMO3HAHMS:

- OCO3HAaHME IIEHHOCTU (PU3NYECKOW HAayKH KaK MOIIHOTO MHCTPYMEHTa MO3HAHUS
MHpa, OCHOBBI Pa3BUTHS TEXHOJOTHH, BAXKHEUILIEH COCTABIISIIOLIEH KYJIbTYPBI;

- pa3BUTHE HAy4yHOW JIOOO03HATEIHLHOCTH, WHTEpPEcCa K HCCIEeI0BATEIbCKON
NEeATENbHOCTH;

5) gopmupoBaHus KyJbTYPbI 310POBbSI M IMOIHOHAJIBHOI0 0JIATONIOTyYHSA:

- OCO3HaHWE IIEHHOCTH Oe3omacHoro oOpa3a KU3HHU B  COBPEMEHHOM
TEXHOJOTUYECKOM MHPE, BAXKHOCTHU MPaBWJI 0€30MIaCHOTO MOBEICHUS Ha TPAHCTIOPTE,
Ha JI0Oporax, ¢ AJEKTPUUECKUM U TETVIOBBIM 000PYIOBAHUEM B JOMAIITHUX YCIIOBUSIX;
- ¢(opMHUPOBAHHOCTh HaBbIKa peduieKcuM, MPU3HAHKUE CBOETO MpaBa Ha OIMMUOKY U
TaKOI'0 e MpaBa y JIPyroro 4yejaoBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

- AaKTUBHOE Yy4yacTH€ B pEUICHWU TMpaKTUYECKUX 3anady (B paMKax CeMbH,
o0pa3oBaTenbHON OpraHu3aluu, ropoja, Kpas) TEXHOJOTHYECKONW M COIUaIbHOMN
HAIPaBJICHHOCTH, TPEOYIOIINUX B TOM YUCIE U (PU3NYECKUX 3HAHU;

- UHTEPEC K MPAKTUYECKOMY M3yUYCHHIO TPO(dECCHii, CBSI3aHHBIX ¢ (DU3UKOK;

7) 3K0JI0rH4eCKOro BOCIUTAHUS

- OpUEHTAIMs Ha MpUMEHEHUE (HU3MYECKUX 3HAHWW JJIs pelieHus 3a7ad B 00JacTu
OKpYy>Xarollle cpefbl, I[UIAHUPOBAHUS TMOCTYNKOB U OIEHKM UX BO3MOXKHBIX
MOCJICACTBUI JJIsl OKPY>KaloIlel Cpeibl;

- OCO3HaHUE TJI00aTBLHOTO XapaKkTepa SKOJIOTMUYECKUX MPOOJIeM U MMyTeH UX pelieHus;
8) ajanTanuu K U3MEHAIONIUMCH YCJIOBUAM COIUAILHOM U MPUPOIHOM Cpebl:



- MOTpeOHOCTh BO B3aMMOJAECWCTBUM NPHU BBIOJHEHUU HCCIEIOBAHUN M MPOEKTOB
(u3nyecKoil HalPaBIEHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSAM APYTHUX;

- IOBBIIIEHUE YPOBHS CBOE KOMIIETEHTHOCTH YEPE3 MPAKTUUYECKYIO EATEIbHOCTD;

- NOTPEOHOCTh B (POPMHUPOBAHUM HOBBIX 3HAHUM, B TOM 4yucie (OPMYIUPOBATH UJIEH,
HOHSTHS, TUIIOTE3bI O PUBNYECKUX OOBEKTAX U SIBJICHUSX;

- OCO3HaHUE€ Je(PUIMTOB COOCTBEHHBIX 3HAHMM M KOMIETEHTHOCTEH B 00JIaCTH
buzuku;

- IUJJAHUPOBAHHUE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (PM3UUYECKUX 3HAHUIA;

- CTpEMJICHHE aHAJIU3UPOBaTh U BBISIBJIATH B3aUMOCBS3M IPHUPOJBI, OOLIECTBA U
HSKOHOMHUKH, B TOM YHUCJIE C UCHOIb30BAaHUEM (PU3NUECKUX 3HAHUM;

- OLICHKA CBOMX JCHCTBUM C YYETOM BIMSHUS HAa OKPY’KAOIILYIO CPENY, BOZMOMKHBIX
r7100aJIbHBIX MOCIEICTBUH.

METAIIPEJMETHBIE PE3YJIbBTATBI

B pe3ynpTaTe 0CBOCHHUS MpOTpamMMBbI TI0 (PU3HKE HA YPOBHE OCHOBHOTO OOIIIETO
oOpazoBanust y oOywatomerocs OyayT chOpMHUPOBAaHBI MeTampeaMeTHbIE
pe3yabTaThl, BKIIOYAIONIME MMO3HABATEIIbHBIC YHUBEpPCAIbHBIC YUeOHBIC EHCTBUS,
KOMMYHUKATHBHBIC  YHHBEPCAJIbHbIE  y4eOHbIE  JEHCTBUSA,  PETYJATUBHBIC
yHUBEPCAIbHBIC yIeOHBIC TCHCTBUS.

Ilo3naBaTe/ibHBIE YHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH

ba3oBble Jjoruueckue qelcTBHUA:

BBISIBIISITH U XapaKTEPHU30BaTh CYIIECTBCHHBIC IPH3HAKH O0OBEKTOB (SBJICHU);
yCTaHaBJIMBAaTh CYIIECTBEHHBIH TMPU3HAK KJIACCH(UKAIIMK, OCHOBAHMS  JUIS
0000I1IeHNS U CpaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTH U IMMPOTHBOPEYHS B paCCMAaTPUBAaEMbIX (haKTax, JaHHBIX U
HAOIIOJICHUSIX, OTHOCSAIINXCS K (PU3UUECKHUM SIBIICHHSIM;

BBISIBJISITh TTPUYUHHO-CJICACTBEHHBIC CBS3U NMPU H3YYCHUU (PU3UYECCKUX SBICHUU H
IIPOIIECCOB, JelaTh BBIBOABI C HCIOJb30BAaHUEM JEAYKTUBHBIX M WHIYKTHBHBIX
YMO3aKIIOUCHHM, BBIIBUTATH TUIIOTE3HI O B3aUMOCBSI3IX (PU3NMUECKUX BEITNYNH;
CaMOCTOSATENILHO BBIOMpATh CIOCOO perieHus ydeOHOW (U3UMYECKON 3amaun
(cpaBHEHHE HECKOJBKHX BApHAHTOB PEIICHUS, BHIOOP HamOoJiee IMOIXOIAIIETO C
y4ETOM CaMOCTOSITEIIHO BBIICJICHHBIX KPUTCPHUEB).

Ba3oBble ncciie1oBaTeIbCKHeE AeiiCTBUA.

UCIIOJIB30BaTh BOTIPOCKHI KaK MCCICA0BATEIIbCKUI MHCTPYMEHT TTO3HAHUS;

IPOBOJUTh [0 CAMOCTOSTEIBHO COCTABJICHHOMY IUIaHY OIIBIT, HECIIOMXHBIH
(U3HYCCKHUI SKCIIEPUMEHT, HEOOJIBIIIOE UCCIICIOBaHHE (PU3NUCCKOTO SBIICHHUS,
OIICHUBATh Ha MPUMEHUMOCTh U JOCTOBEPHOCTH MH(OPMAIIHIO, TIOJIYICHHYIO B XOJIC
UCCJICIOBAHUSI FUTH SKCIIEPUMEHTA,;

CaMOCTOATENFHO  (OPMYJIUPOBATh OOOOIICHUS ¥ BBIBOJIBI IO PE3yJIbTaTaMm
IPOBENEHHOTO HAOIIOJCHUS, OTIBITA, UCCIICIOBAHNS;



IPOrHO3UPOBAaTh BO3MOXKHOE JajbHeiIiee pa3BUTHE (U3MUECKUX IPOLECCOB, a
TaK)K€ BBIJIBUTaTh NPEINONOKEHUS 00 HX Pa3BUTUM B HOBBIX YCIOBHUSX U
KOHTEKCTaXx.

Pabora c unpopmanmeii:

OPUMEHATh Pa3UYHBIE METOJIbI, HHCTPYMEHTHI W 3alpoChl MPH TMOHMCKE U O0TOOpe
uH(pOpMAaIMU WIH JAHHBIX ¢ yYETOM NPEATIOKEHHON yueOHOM (pu3nuecKon 3a/1auu;
aHAIIM3UPOBaTh, CHCTEMAaTU3UPOBATh M MHTEPIIPETUPOBATh HHPOPMAITHIO PA3THUHBIX
BUJIOB ¥ ()OPM TPEACTABICHHUS;

CaMOCTOATENILHO BBHIOMPATh ONTUMANbHYIO (DOpMy TpeiacTaBiieHUs WHGOpPMAIUU U
WUTIOCTPUPOBATh pEIIaeMble 3a7aud HECIOXKHBIMH CXeMaMu, AuarpaMMaMH, MHOU
rpadukoil 1 ©X KOMOWHAIIUSAMH.

KoMmyHnKkaTHBHBIE YHHBepCAJbHbIE Y4eOHbIe 1eHCTBUS:

B X0Ji¢ OOCYXXJeHHusi y4eOHOro Marepuana, pe3yJbTaToB J1abopaTOpHBIX padoOT U
IPOEKTOB 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXkIaeMOil TeMbl U BBICKA3bIBATH
Uey, HalleJICHHBbIE Ha peUICHHE 3aJaud M MOoJAJep)KaHue OJarokeaaTelbHOCTU
OOIICHMS,

COTOCTABJIATh CBOM CYXICHHS C CYXICHUSMH JAPYTUX YYaCTHUKOB JIHAJIOTra,
OOHAPYXUBATh Pa3ININE U CXOACTBO MO3UIIHI;

BBIPA)KATh CBOIO TOUKY 3PEHUS B YCTHBIX M MUCbMEHHBIX TEKCTAX;

nyONMYHO  TMPEACTaBIATh  PE3yJNbTAaThl  BBIIOJHEHHOTO  (PU3WYECKOrO  ONBITA
(9KCTIEpUMEHTa, UCCIEOBaHUS, IPOEKTA);

INOHMMATh U UCIIOJIb30BATh MPEUMYIIECTBA KOMAaHAHONW U MHIUBUAYaIbHOU pabOThI
Y peIICHUU KOHKPETHOM (pu3nuecKon mpoOIeMbl;

OPUHUMATh LEIH COBMECTHOW JESTENIbHOCTH, OPraHU30BBIBATH JEHCTBUS MO €€
JOCTUKEHHIO: PACTIPEACISATh PO, OOCYKIaTh MPOIECCHl U PE3yJIbTaThl COBMECTHOM
paboTh1, 00001IaTh MHEHUS HECKOJIBKUX JIOCH;

BBITMIOJHITH CBOIO YacTh PaOOTHI, JOCTUTas KaueCTBEHHOTO pe3yjbTaTra Mo CBOEMY
HaMpaBIECHUIO U KOOPAUHUPYS CBOU JACUCTBUSA C APYTUMHU WICHAMU KOMaH/IbI,
OLICHMBAaTh KA4eCTBO CBOEro BKJIaJa B OOMMA TNPOAYKT TO KPUTEPHSIM,
CaMOCTOATENbHO CHOPMYITUPOBAHHBIM YUACTHUKAMU B3aUMOICHCTBHS.

PerJIﬂTI/IBHbIe YHUBEPCAJIBbHBIC yqeﬁm,le HeﬁCTBHH

Camoopranusanus:

BBISIBJISITH TIPOOJIEMBbl B KU3HEHHBIX M YUYEOHBIX CHUTyallusAX, TPEOYIOUIUX IS
perieHus: Gu3nuecKux 3HaHUM;

OPUEHTHUPOBATHCS B PA3IUYHBIX MOAXOAAX MPUHATHS PEIIeHU (MHAMBUAYaJIbHOE,
NPUHATHE PELIECHUs B TPYIIe, TPUHATHE PEIICHUN TPYIIOi);

CaMOCTOSATENILHO COCTaBIIATh AJTOPUTM pelieHuss (HU3NYECKON 3a7aud WM TUIaHa
UCCIIEJIOBAHUS C Y4YETOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MO>KHOCTEM,
apryMEHTHPOBATh MPEIJIAracMble BAPUAHTHI PELICHUM;

JenaTh BEIOOp U OpaTh OTBETCTBEHHOCTD 32 PEIlICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHbI HHTEJJIEKT:

JaBaTh aICKBATHYIO OLEHKY CUTYAllMU U IPEJIaraTh IUIaH €€ U3MECHEHUS;



OOBSCHATh TMPUYUHBI JOCTIKCHUS (HEJOCTIIKEHUS) PE3yJIbTaTOB JEATEIbHOCTH,
JlaBaTh OIIEHKY MIPHOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBHI B ACSITCIIBHOCTD (B TOM YHCIIC B X0 BBHITIOJIHEHHS (PU3HUECKOTO
UCCJIEIOBaHMS WJIM IPOEKTa) HA OCHOBE HOBBIX OOCTOSATEIBCTB, W3MEHHMBIIMXCS
CUTYyallUid, YCTAHOBJICHHBIX OIMMOOK, BOHUKIIUX TPYIHOCTEH;

OLIEHMBATh COOTBETCTBHE PE3yJIbTaTa LEIU U YCIOBUIM;

CTaBUTH ce0s1 Ha MECTO JAPYroro 4YejJoBeKa B XOJ€ CIopa WM AUCKYCCUU Ha HAYYHYIO
TE€MY, IOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY APYTOro;

NpU3HaBaTh CBOE MpaBO Ha OMMOKY MpU peuieHuu (U3MYECKUX 3a/ady Wi B
YTBEPKIAECHUAX Ha HAYYHBIE TEMBI U TAKOE K€ MPaBO APYroro.

NPEAMETHBIE PE3YJIBTATDI

K xonny oOydenus B 7 kjaacce npeaMeTHbIe pe3yJbTaThl HA 6a30BOM ypOBHE
JOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYHYAIOIIMXCS YMEHUM:
UCIIOJIb30BaTh TMOHATHUS: (U3MYEeCKHMe U XHUMHUYECKHE SBJICHUS, HaONIOACHUE,
AKCIIEPUMEHT, MOJIEJb, TUIIOTE3a, CAUHUIIBI (PU3UYECKUX BEJIIMYMH, aTOM, MOJIEKYyJa,
arperatHble COCTOSIHUS BellecTBa (TBEPAOE, JKUIKOE, ra3000pa3HOE), MEXaHUYECKOE
NBIDKEHUE  (paBHOMEPHOE, HEPAaBHOMEpPHOE, NPSIMOJIMHEHWHOE), TPaeKTOpHs,
paBHOJEHCTBYIOIIAs cuia, Aedopmanus (ympyras, IJIacTHUEcKasl), HEBECOMOCTD,
COOOIIAOIINECS COCYbI;
paznmuuath siBieHus  (Aud@ys3us, TEIIOBOE€ JABWIXKEHHE 4YacTHI[  BEIIECTBA,
PaBHOMEPHOE JIBI)KEHUE, HEPAaBHOMEPHOE [IBIXKCHUE, WHEPIMs, B3aUMOJICUCTBHUE
T€JI, PABHOBECUE TBEPABIX TEJI C 3aKPEIUIEHHON OCHIO BpAIEHHUS, MIEPEIada JaBICHUS
TBEPABIMU TEJIAMHU, KUJIKOCTAMU U razamu, aTMOocepHOe TaBieHUE, IIaBaHUE Tel,
IPEeBPAILICHUS MEXaHUYECKOU SHEPIHH) 110 ONMUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OITBITOB, IEMOHCTPUPYIOUIUX JaHHOE (PU3NUECKOE SBIICHUE;
pacro3HaBaTh MPOSIBICHUE U3YUYEHHBIX (DU3UUYECKUX SBICHHUM B OKPY’KAIOIIEM MHUPE,
B TOM YHCJIe (PU3UUYECKHE SBJICHUS B MPUPOJIC: MPUMEPHI ABUKECHUS C Pa3IUIHBIMU
CKOpPOCTSIMH B XMBOW M HEXUBOW INPUPOAE, ACUCTBHE CWIBI TPEHHs B NPUPOAE U
TEXHUKE, BIUAHUE aTMOC(EPHOro JaBJICHHS Ha >KUBOW OpPraHu3M, IUIABaHUE PbIO,
phlUard B TeJjie YeJIOBEKa, IPU 3TOM MEPEBOAUTH MPAKTHUECKYIO 3a7a4y B y4eOHYIO,
BBIJICJISTh CYIIIECTBEHHBIE CBOMCTBA (MTPU3HAKK) (PU3HUECKUX SIBJICHUM;
OTMUCHIBATh M3yYCHHBIE CBOWCTBA Tel U (U3WUYECKUE SBJICHUS, HCIOIb3YS
dbuzuyeckre BeIMYMHBI (Macca, O0BEM, IUIOTHOCTH BEIIECTBA, BpeMs, MYTh,
CKOpPOCTb, CpEIHSA CKOPOCThb, CHJIAa YNPYIOCTH, CHJa TSKECTH, BEC Tena, Cuia
TpeHus, naBlieHHe (TBEPAOro Temna, S>KUJIKOCTH, Ta3a), BBITAJKHUBAIONIAS CHUJIA,
MexaHh4yeckass paboTa, MOIIHOCTb, IJICYO CHJIbBI, MOMEHT CHJIBI, KOd(PhHUIIMEHT
MIOJIE3HOTO JEHCTBUS MEXAaHU3MOB, KHHETHUYECKAas U MOTEHUUAJIbHAsS SHEPrus), Npu
OMHCAHUH TPABUIHLHO TPAKTOBATh (YM3MYECKUN CMBICT MCTIOIB3YEMbIX BEITUYHH, MX
0003HaYEHUS W CAMHUITHI (PU3HMUECKUX BEJIMUMH, HAXOJAUTHh ()OPMYJIbI, CBSI3BIBAIOIIINE
TaHHYI0 (U3UYECKYI0 BEIWYUHY C JPYTMMU BEIWYWHAMHU, CTPOUTH TpaduKu
M3YYCHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUINH;



XapaKTepu30BaTh CBOMCTBAa Tel, (U3NYECKUE SIBICHUS W IPOLIECCHI, HCIONb3YS
npaBuiia CIOKEHUS cui (BIOJIb OJHOW MpsIMON), 3akoH ['yka, 3akoH Ilackans, 3akoH
Apxumena, MpaBWIO paBHOBECHS phruara (0J0Ka), «30J0TOE MPABUIIO» MEXaHUKH,
3aKOH COXpPAaHEHUS MEXAaHWYECKOM DJHEPIUM, IPH OTOM JaBaTh CIIOBECHYIO
(OpMyYIMPOBKY 3aKOHA U 3aIIMCHIBATh €0 MAaTEMATUYECKOE BHIPAXKEHHUE;

OOBSACHATh (PU3UUECKHUE SIBJICHUSA, MPOLECChl M CBOMCTBA T€J, B TOM YHUCIE U B
KOHTEKCTE CUTyalluii IPAaKTUKOOPUEHTUPOBAHHOTO XapaKTEPA: BBISIBIATH IPUUNHHO-
CJIEJICTBEHHbBIE CBSI3U, CTPOUTh OOBSCHEHUE U3 1—2 JOTHYECKHUX IIaroB ¢ OMOPOW Ha
1-2 wu3ydyeHHBIX CBOWCTBA (UBMYECKUX SIBICHUN, (QPU3NYECKUX 3aKOHA WIIU
3aKOHOMEPHOCTH;

pemarh pacuy€THble 3a7auu B 1-2 1eHCTBHSI, HUCIOJIBb3YS 3aKOHBI W (POPMYIIHI,
CBs3BIBAIONME (DU3MYECKHME BEIMYMHBI: HAa OCHOBE aHaiu3a YCJIOBUS 3a/auu
3aMKChIBATh KPATKOE YCJIOBHE, MOJCTABIATh (PU3NYECKUE BEIWYUHBI B (DOPMYIIBI U
IPOBOAUTH PACU€Thl, HAXOAUTH CIPABOYHBIC JAHHBIC, HEOOXOIUMBIE ISl PEIICHUS
3a]1a4, OLICHUBATh PEATMCTUYHOCTH MOTYYCHHON (PU3UYECKON BETUUHHBI;
pacno3HaBaTh MPOOJIEMBI, KOTOpPbIE MOXHO PEIIUTh HPU MOMOIIHM (U3UUYECKUX
METOZ0OB, B OIIMCAHUM HCCIIEIOBAHUS BBIIEIATH IPOBEPSIEMOE MPEAIIOIOKEHHUE
(rumoTe3y), pa3idyaTh W HUHTEPIPETHPOBATH IOJIYYEHHBINH pe3yJibTaT, HAXOJUTh
OIIMOKH B XOJI€ OIbITA, JIeJaTh BBIBOJIBI IO €r0 pe3yjabTaTaMm;

IIPOBOJIUTH OMBITHI MO HAOIIOACHUIO (PU3NYECKUX SBJICHUN WK PU3NYECKUX CBOWCTB
Ten: (GopMyIHpoBaThH MPOBEPSEMBbIE MPEIANONOKEHHS, COOMpaTh YCTAHOBKY U3
MIPEIJI0KEHHOT0 000PYI0BaHUS, 3aMUCHIBATH X0/ OMBITa U (POPMYIUPOBATH BHIBOJIBI;
BBITIOJIHATD MPSIMbIC U3MEPEHUSI PACCTOSTHUS, BDEMEHH, MacChl Tella, 00bEéMa, CHIIBI U
TEMIIepaTyphbl C UCTIOJIb30BAaHUEM aHAJIOTOBBIX W MU(PPOBBIX MPUOOPOB, 3aMUCHIBATH
MOKa3aHMs MPUOOPOB € YUETOM 3aITaHHOM aOCOTIOTHOM MOTPEITHOCTH U3MEPEHUI;
IPOBOJUTH MCCIIEI0OBAHUE 3aBUCUMOCTH OJHOM (PU3NYECKON BEIMYHMHBI OT JPYTroi €
UCIIOJIb30BAaHUEM  MPAMBIX  HU3MEPEHHH  (3aBUCUMOCTH  IIyTH  PaBHOMEPHO
JBIKYILErOCs T€JNa OT BPEMEHU JIBUKEHUS TE€Ja, CUJIbl TPEHUS CKOJIBKEHUS OT Beca
Tena, KayecTBa OOpabOTKM MOBEPXHOCTEW TEN W HE3aBUCUMOCTU CUJIbI TPEHHS OT
IUIOIIAA CONPUKOCHOBEHUS TE€J, CWJIBl YIOPYTOCTH OT YJJIMHEHHUS TPYKUHBI,
BBITAIKUBAIOIIEH CHJIBI OT 00bEMa MOrPYXEHHOM YacTh Tela M OT IUIOTHOCTH
KUIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTU Tejla, OT IIIyOMHBI, HA KOTOPYIO
MOTPY’KEHO TEJO, YCIOBHM TUIaBaHUS TEJ, YCJIOBUN PaBHOBECHUS phluara U OJIOKOB),
y4acTBOBAaTh B IJIAHUPOBAHWUM YYEOHOTO HCCIEAOBAHUS, COOMpPATh YCTAHOBKY H
BBITIOJIHATD U3MEPEHHUS, CIeAys NMPEII0KCHHOMY IUIaHy, (PUKCHPOBATh PE3yJIbTaThI
MOJTYYCHHOW 3aBHCHUMOCTH (DM3MYECKUX BEIUYWH B BUJE MPEUIOKEHHBIX TAOIUIl U
rpaduKoB, AeNaTh BBIBOJBI IO PE3yIbTaTaM UCCIICIOBAHMUS,

IPOBOJUTH KOCBEHHBbIC H3MEpEHUs (PU3NYECKUX BENWYUH (TUIOTHOCTH BEIECTBA
KUAJKOCTA W TBEPAOrO TEJa, CUJa TPEHUS CKOJbXKECHUSA, JaBICHUE BO3/1yXa,
BBITAJIKMBAIOIIAS CUJIA, JICMCTBYIOIIAS HAa MOTPYKEHHOE B JKUAKOCTh TEJIO,
KO3 GUIIUEHT MOJIE3HOTO JEUCTBUS MPOCTHIX MEXaHU3MOB), CIEAYS MPEII0KEHHON
UHCTPYKLMU: TIPU BBINOJHEHUU U3MEPEHUH COOMpaTh SKCHEPUMEHTAIBHYIO
YCTAHOBKY M BBIYUCIISATh 3HAUEHUE UCKOMOW BEJIMYUHBI;



coOmro/laTh TpaBUjia TEXHUKKA O€30MacHOCTH Tpu paboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;
yKa3bpIBaTh MTPHUHIIUIBI JCUCTBUS MPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETP, JTUHAMOMETP, COOOIIAIOITUECS COCY/IbI, 0apOMETp, pbluar, MOJABUKHBIN U
HETOBUKHBIN 010K, HAKJIOHHASI TNIOCKOCTh;
XapaKTepU30BaTh MPHUHIMIBLI JIEUCTBUS U3YYEHHBIX MNPUOOPOB M TEXHUYECKUX
YCTPOMCTB C ONMOPOW HAa WX ONUCaHUA (B TOM 4YHUCIE: MOAUIMIHUKH, YCTPONCTBO
BOJONPOBOJIA, TUAPABINYECKHUI MPECC, MAHOMETP, BBICOTOMED, MOPIIHEBOM HAcCOC,
apeoMeTp), UCIOJIb3ysl 3HAHUS O CBOMCTBaX (PM3MYECKUX SIBIICHUNW M HEOOXOAUMbBIC
¢bu3nyueckre 3aKOHbI U 3aKOHOMEPHOCTH;
OPUBOJUTH TIPUMEPHl (HAXOAUTh HMHPOPMALUIO O TMPUMEpPax) MPAKTUYECKOTO
UCIIOJIb30BaHUSl (DM3MYECKUX 3HAHWUN B TIOBCEAHEBHOW >KM3HHM NJisi OOecreueHus
0e30omacHOCTH TpU OOpalleHHH C MPUOOpaMU M TEXHHUUYECKHUMHU YCTPOWCTBAMH,
COXpaHEHHUSI 370pOBbsi U COOJIOJCHUS HOPM DSKOJOTUYECKOTO IIOBEICHUS B
OKPYKaroLEen Cpee;
OCYIIIECTBISATh OTOOP MCTOYHUKOB HH(poOpmainuu B MHTepHETE B COOTBETCTBUM C
3aIaHHBIM TIOMCKOBBIM 3allpOCOM, HA OCHOBE HMEIOIIUXCA 3HAHUM U NyTEM
CpPaBHEHMS Pa3IUYHBIX HCTOYHUKOB BBIACISATH WH(POpMAIMIO, KOTOpas SIBISETCS
IPOTUBOPEYUBOM UIIM MOKET ObITh HEJTOCTOBEPHOM;
UCIIOJIb30BaTh ~NPU  BBIMOJHEHUU Yy4E€OHBIX 3aJlaHUi  HAYYHO-TIOMYJISIPHYIO
AUTEpaTypy (HU3UUECKOTO CoJiepKaHUs, CIPAaBOYHBIE MaTepUalibl, PECYpPChl CETH
WNurepuer, BnageTh mNpuéMaMu KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
uH(pOpMau U3 OJHON 3HAKOBON CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHBIE KpPAaTKHE MUCbMEHHBIC M YCTHBIC COOOIIECHNUS HA OCHOBE 2—3
UCTOYHUKOB HH(pOpManuu (HU3UIECKOTO COJEPKAHUSA, B TOM YHCIE ITyOIUIHO
JIeNaTh KPaTKue COOOIIEHUSI O pe3yJibTaTaX MPOEKTOB MM yYeOHBIX UCCICAOBAHUM,
IIPU ATOM IPAaMOTHO MCIOJIb30BAaTh U3YUCHHBIA MOHITUNHBIN anmapar Kypca Gpu3uku,
COMPOBOK/IaTh BRICTYIJICHHE MPE3CHTAIINEH;
P BBITIOJTHEHUU YUE€OHBIX TPOCKTOB U MCCIIC0OBAHUMN paclpeiesTh 00sI3aHHOCTH B
IPYIIE B COOTBETCTBHM C MOCTABJICHHBIMU 3aJa4aMH, CJIEAUTh 32 BBINOJHEHHEM
IUlaHa JCHCTBUM, aJeKBaTHO OLIEHMBATh COOCTBEHHBIM BKIJIAJ B JESTEIHHOCTDH
IPYIIbl, BBICTPAaUBATh KOMMYHHMKAaTHBHOE B3aWMOJICHCTBUE, YUHUTHIBasS MHEHHE
OKpY>KarolnX.

K xonmy oOydenus B 8 kiacce mpeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JIOJIKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y OOYJAFOIIMXCS YMEHUM:
UCIIOJIb30BaTh MOHSATHUS: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JIBUKEHUE aTOMOB U
MOJICKYJI, arperaTHhIC COCTOSHUS BENIECTBAa, KPUCTALUTMYECKUE W amMop(dHBIE Tena,
HACBIIIEHHBI W HEHACBIIIEHHBI TMap, BIAXKHOCTh BO3/yXa, TEMIIEpATypa,
BHYTPEHHSSI DHEPIrus, TEIUIOBOW JIBUTATEIb, JJIEMEHTAPHBIN 3JIEKTPUUYECKUU 3apsl,
ANEKTPUUYECKOE TOJI€, MPOBOAHUKH U JIUDJICKTPUKU, MOCTOSIHHBIM 3JIEKTPUUECKUN
TOK, MAarHUTHOE TOJIE;
paznuuath ABJICHUS (TEIUIOBOE pacCUIMpPEHUE U CXKaThe, Temiolnepenaya, TEeIIOBOe
paBHOBECHE, CMadyMBaHHWE, KAMWUISIPHbIC SBJICHUS, WCIApPEHHE, KOHJCHCAIus,



IJIaBJIEHUE,  KpUCTauM3anus  (OTBEpJAEBAHMWE),  KHUIEHUE,  TeIuionepeaaya
(TerIONPOBOJHOCTh, KOHBEKIMS, U3IIYUYEHHUE), SIECKTPU3aLUs TeJ, B3aUMOACHCTBHE
3apsiioB, JAEUCTBUS AJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJEHCTBHUE
MAarHuTOB, JIEUCTBME MArHUTHOTO MOJIS HA TMPOBOJHHUK C TOKOM, AJIEKTPOMAarHUTHas
WHIYKIMS) TIO ONHCAaHUIO UX XapaKTEPHBIX CBONCTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JAaHHOE (PU3UUYECKOE SIBJICHUE;

pacrio3HaBaTh MPOSIBICHUE U3YYCHHBIX (DU3NUYECKUX SBJICHUN B OKPYKAIOIIEM MHUPE,
B TOM 4Hclie (PU3NYECKHE SIBIICHUS B MPHUPOJIC: TMOBEPXHOCTHOE HATSHKEHUE U
KaNWUIAPHBIE SIBJICHHS B TNPUPOAE, KPUCTALIBI B mpupoae, uznydyeHue ConHIa,
3aMep3aHue BOJOEMOB, MOpPCKHE OpHu3bl, 00pa3oBaHUE POCHI, TymMaHa, UHEs, CHEra,
ANIEKTPUYECKUE SBICHUS B aTtMocdepe, dIEKTPUYECTBO JKUBBIX OpPraHU3MOB,
MarHuTHOE MoJje 3eMiid, Ipeid MOIIOCOB, POJIb MAarHUTHOTO TOJS JUIS KMU3HU Ha
3emiie, MOJSPHOE CUSHUE, IPU 3TOM TEPEBOIUTH MPAKTUIECKYIO 3a7a4y B YUEOHYIO,
BBIJICJISITh CYIIECTBEHHBIE CBOMCTBA (ITPU3HAKK) (PU3NUECKUX SIBIICHUI;

ONMKCHIBATh HM3yYCHHBIC CBOWCTBA Tel © (PU3WYECKHUE SBJICHHS, WCIOIb3YS
dbu3uYecKre BEIIMUUHBI (TeMIlepaTypa, BHYTPEHHSSI SHEPrusi, KOJIMYECTBO TEIUIOTHI,
yAelibHasg TEIUIOEMKOCTh BEIIECTBAa, YJeNbHAas TEIUIOTa IUIABJICHUS, YJAeJIbHas
TEIIoTa MapooOpa3oBaHus, yAENbHAsl TEIIOTa CropaHus TOIUIMBA, KO3 UIIMEHT
MIOJIE3HOTO JIEWCTBUSA TEIUIOBOM MAIIWMHBI, OTHOCHUTENbHAS BIIAXKHOCTh BO3/yXa,
ANEKTPUYECKUN 3apsiji, CHJIa TOKA, DJIEKTPUYECKOE HAIPSIKEHUE, COMPOTHUBIICHUE
NPOBOJHUKA, YJEIbHOE CONMPOTHBJICHUE BEIIECTBAa, paboTa W  MOIIHOCTH
ANEKTPUUECKOTO TOKA), IPU OMUCAHUU MPABWIBHO TPAKTOBATh (PU3UUYECKHI CMBICIH
UCIIOJIb3yEeMbIX BEJIIMYWH, 0003HAYCHUS U €AMHUIIB (PU3UYECKUX BETUYNH, HAXOIUTh
(dbopMyIIBI, CBSI3BIBAIONIME JAHHYIO (PM3MUECKYIO BEIMYUHY C APYTHMH BEIHYUHAMM,
CTPOUTH TPpaPUKN N3YUEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUIHH,
XapaKTEepHU30BaTh CBOWCTBA Tel, (PU3NYECKHE SBJICHUS M IPOLECCHI, HCIOJb3YS
OCHOBHBIE TMOJIOKEHUS MOJEKYISPHO-KUHETUYECKOM TEOpUM CTPOCHUS BEILECTBA,
OPUHIIUI CYTNEPIO3UIMU Mol (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPaHEHHS
3apsiia, 3akoH Oma Ui ydacTka nenu, 3akoH Jlxoyns—JIeHua, 3aKkoH COXpaHEeHUs
SHEPTUH, MPU ATOM JaBaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHA U 3aMUCHIBATH €ro
MaTeMaTU4YECKOE BBIPAXKEHNUE;

OOBSACHATHh (PU3MYECKHUE TPOLIECCHl M CBOWCTBA TEl, B TOM YHUCJIE U B KOHTEKCTE
CUTyalun MPaKTUKOOPHUEHTUPOBAHHOTO Xapakrepa: BBISIBIISITh
MPUYUHHOCIIEICTBEHHBIE CBS3U, CTPOUTH OOBSICHEHUE M3 1—2 JIOTUYECKUX IIaroB C
omopoil Ha 1-2 W3YYEHHBIX CBONCTBA (YM3MYECKUX SIBICHHM, (PU3NUECKUX 3aKOHOB
WJIN 3aKOHOMEPHOCTEM;

pemarh pacuy€THbIC 3a7aun B 2—3 JEHUCTBHSI, HUCIIOJIB3yS 3aKOHBI W (hOPMYIIHI,
CBs3BIBAIONIME (DU3MYECKHME BEIMYMHBI: HAa OCHOBE aHaiu3a YCIOBUS 3a/auu
3alUChIBATh KPATKOE YCIIOBHE, BBISIBIISATh HEJOCTATOK JAHHBIX JIJISl PEIICHUS 3a]1auH,
BBIOMPATH 3aKOHBI U (POPMYIIBI, HEOOXOIMUMBIC IS €€ PEIICHHS], TPOBOIUTH PACUETHI
W CpaBHUBATh TMOJYyYEHHOEC 3HA4YCHHUE (U3MYECKOW BEIMYMHBI C W3BECTHBIMU
JAHHBIMU;



pacmo3HaBaTh MPOOJIEMBI, KOTOpPhIE MOXKHO PEIIUTh TPH TMOMOIU (HU3UIECKUX
METOJIOB,  MCIIOJIb3ysl  ONKMCAaHHUE  MCCIEIOBAHUs, BBIACIATH  IIPOBEPSIEMOE
MPEIOJI0KEHNE, OLICHUBATh IPABUIBHOCTh MOPSAKA MPOBEACHUS HCCIIEIOBAaHUS,
JI€TIaTh BBIBOJBI;

MPOBOJIUTH ONBITHI O HAOIIOJECHUIO (DU3NUYECKUX SIBICHUN WU (PU3NUECKUX CBOWCTB
Ten (KanwuIsipHble SIBJIEHUS, 3aBUCHUMOCTb JaBJ€HHUS BO3AyXa OT €ro oo0Obéma,
TEMIIEPATYPbI, CKOPOCTH MpOLEcCa OCTHIBAHUS W HATPEBAHUS IPU HM3IIYYEHHH OT
[[BETa U3ydaromieil (MOraomaroieil) moBepXHoCTH, CKOPOCTh UCMApEHUsT BOJABI OT
TEMIEPAaTypbl KUJIKOCTM M IUIOIIAAM €€ TMOBEPXHOCTHU, DIIIEKTPU3ALMSA TEI W
B3aMMOJICMCTBUE BJICKTPUUYECKUX 3aps0B, B3aUMOJCHUCTBUE IIOCTOSIHHBIX MArHUTOB,
BU3yaJIn3alllsl MArHUTHBIX IIOJIEM MOCTOSIHHBIX MAarHHUTOB, JIEMCTBUS MAarHUTHOTO
MoJii HAa TMPOBOJHUK C  TOKOM, CBOWCTBA  AJICKTPOMAarHWTa, CBOWMCTBa
ANEKTPOABUTATENSl ~ TIOCTOSIHHOTO  TOKa): dbopMynMpoBaTh  TPOBEPSEMBIE
OpPEANONIOKEHUsI, CcOoOMpaTh YCTAaHOBKY M3 MPEAJIOKEHHOTO 000pYIOBaHMUA,
OMHCHIBATH XOJI OMBITA U (POPMYJIUPOBATH BHIBOJIBI;

BBITIOJIHSATH NPSIMbIE U3MEPEHUS TEMIIEPATYPbI, OTHOCUTEIBHON BIIAXKHOCTH BO3/YXa,
CWJIbl TOKA, HANpPsDKEHHUS C HMCIOJb30BAHMEM aHAJIOrOBBIX NPUOOPOB M JIATUYMKOB
(¢u3MUEeCKUX BEJIWYUH, CPAaBHUBATh pPE3YyJIbTaThl M3MEPEHUN C YUYETOM 3aJaHHOU
a0COIOTHOM NOTPENIHOCTH;

IIPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJJHOM (PU3UYECKON BEJIMYMHBI OT JPYTOM C
UCIIOJIb30BaHUEM NPSIMBIX U3MEPEHUH (3aBUCUMOCTh CONIPOTUBIIEHUS IPOBOJHUKA OT
€ro JUIMHBI, IUIOIIAIA ITOIIEPEYHOr0 CEYEHUS U YIEIBHOIO CONPOTUBIICHUS BEILIECTBA
IIPOBOJIHUKA, CHWJIbl TOKa, HWIyLIEro 4Yepe3 IPOBOJHMK, OT HaNpsKEHUsS Ha
IIPOBOJIHUKE, HCCIEIOBAHHME II0CIEIOBATEIBHOIO W MAPAJIIEIBHOIO COEIUHEHUU
IIPOBOJHUKOB): TJIAHUPOBATHh HCCIEIOBAHUE, COOMPATh YCTAHOBKY W BBITIOJNHSTH
U3MEPEHHsI, CIEIys MPEAT0KEHHOMY TUIaHy, (PMKCUPOBATh PE3yJIbTaThl MOTYyUYECHHOU
3aBUCUMOCTH B BHJAE Tabmuu u TpaduKoB, JAeNaTh BBIBOJABI IO pPE3yJbTaTaM
UCCIIEOBAHNS;

MPOBOJINTh KOCBEHHBIC M3MEpPEHUs (PU3NUECKUX BEIUYHUH (yJeibHas TEIIOEMKOCTh
BEIIECTBA, COMPOTUBIICHUE MTPOBOJIHMKA, pa00Ta U MOIIIHOCTh AJIEKTPUUECKOTO TOKA):
IUTAaHUPOBATh M3MEPEHUs, COOMpaTh SKCHEPUMEHTAIbHYIO YCTAaHOBKY, CIEAys
IIPEJI0KEHHOW UHCTPYKIMHU, U BBIYUCIIATh 3HAUCHUE BEIIMUUHBI;

coOmro/laTh TpaBUjia TEXHUKKA O€30MacHOCTH Tpu paboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh TMPUHIIMINBI JACHCTBUS W3YYCHHBIX NPHUOOPOB U TEXHHUYECKHUX
YCTPOMCTB C ONOPOM HA UX ONHUCAHHS (B TOM YHUCJE: CUCTEMA OTOIUIEHUS JTOMOB,
TUTPOMETP, MapoBasi TypOWHA, aMIEPMETP, BOJBTMETP, CUETUUK 3IEKTPUUECKOM
SHEPTUHU, DIIEKTPOOCBETUTENIbHBIE TPUOOPHI, HArpeBaTEIbHBIE AIEKTPOIPUOOPHI
(mpuMepsbl), SIEKTPUYECKUE MPEAOXPAHUTENN, JIEKTPOMATHUT, SJIEKTPOJBHUIaTEIb
MOCTOSIHHOTO TOKa), WMCHOJIb3Yysl 3HAHWUS O CBOWCTBAX (PU3WYECKHX SIBICHUNA U
HeoOXoauMbIe GU3NYECKHE 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTHIE TEXHUYECKHUE YCTPOMCTBA M WU3MEPUTEIBHBIE MPUOOPHI IO
CXeMaM M CXEMaTHUYHbIM PUCYHKaM (3KHJKOCTHBIN TEPMOMETp, TEPMOC, IICUXPOMETP,



TUTPOMETP, IBUTaTeilb BHYTPEHHErO CrOPaHMs, JIEKTPOCKOI, pEOCTaT), COCTABIIATH
CXEMBI NIEKTPUUECKUX LENEN C MOCIEA0BATEIbHBIM U NapauIeIbHBIM COEINHEHHEM
3JIEMEHTOB, pa3inyasi yCJIOBHbIE 0003HAYEHUS 3JIEMEHTOB IEKTPUUECKUX LIETIEH;
OPUBOJUTH MpPUMEPHl (HAXOAWTh HH(POpPMALKIO O TMpUMEpax) MPaKTUYECKOIO
UCIOJIb30BaHUsl (PU3MYECKUX 3HAHUN B IOBCEAHEBHOM JKM3HM [Js1 oOecreyeHus
0e3omacHOCTH NpH OOpalleHUH C MNpUOOpaMU M TEXHUYECKUMHU YCTPOWCTBAMM,
COXpaHEHUsl 3/I0POBbS U COONIOACHUS HOPM DKOJIOTMYECKOTO TOBEACHHUS B
OKpYyKarollen cpene;
OCYIIECTBJISATh NMOUCK HMH(OpManMu (U3NYECKOTO cojaepkaHus B HTepHeTe, Ha
OCHOBE HMEIOLIUXCS 3HAHUN U MyTEM CpPaBHEHHUS JIOMOJIHUTEIBHBIX HCTOYHUKOB
BBIIEIIATh MH(OpPMAIMIO, KOTOpasl SBISETCS NPOTUBOPEUMBONW WM MOXKET OBITh
HEJI0OCTOBEPHOM;
UCTOJb30BaTh TMPU  BBHIMOJHEHMH y4E€OHBIX 33JaHUN  HAYYHO-TIOMYJISPHYIO
AUTEepaTypy (U3MUECKOTO COJEp>KaHUs, CIPABOUYHbIE MaTepHalbl, PECYpChbl CETH
WNHTepHeT, BiaeTh MNpUEMAMU KOHCHEKTHUPOBAHUS TEKCTa, MpeoOpa30BaHUs
uH(OopMaIK U3 OJHON 3HAKOBON CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHbIE MUCBMEHHBIE M KpPAaTKHE YCTHBbIE cOOOLIeHUs, 00o00Ias
UH(GOPMAIMIO U3 HECKOIBKUX MCTOUYHUKOB (PU3UUECKOTO COJIEPKaHUS, B TOM YHCIIE
nyOJIMYHO TMPEACTaBIATh Pe3yJbTaTbl IMPOEKTHOM WM  MCCIEA0BATENbCKON
JESITEIbHOCTH, IIPU ATOM IPAMOTHO MCIIOJIb30BaTh U3yUEHHBIN MOHATUNHHBIN anmapar
Kypca (pU3UKH, CONPOBOXKIATh BBICTYIUICHUE TIPE3CHTALIUEH;
OpU BBINOJHEHUM YYE€OHBIX MPOEKTOB W MCCIEHOBAHMNA (PU3MUECKUX IPOLIECCOB
pacnpeenats 003aHHOCTH B IPYIIE B COOTBETCTBUU C IOCTaBJICHHBIMH 33/1a4aMH,
CIIEIUTh 3a BBINOJHEHHWEM IUIaHA JEHCTBUA M KOPPEKTHPOBATh €ro, aJeKBaTHO
OLICHUBaTh COOCTBEHHBIM BKJIAJ B JESATENBHOCTh [PYIIIbI, BBICTPAUBATH
KOMMYHHUKATHBHOE B3aUMOJCHCTBHE, IPOSBIISAS TOTOBHOCTh pa3peniaTb KOH(DIUKTHI.
K xonny oOyuenus B 9 kiaacce npeaMeTHbIE pe3yJbTaThl HA OA30BOM yPOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMXCA YMEHU:
UCIIOJIb30BaTh TOHSATHS: CHUCTEMa OTCuU€ra, MaTepualbHas TOYKA, TPAEKTOpPHS,
OTHOCHUTEJIbHOCTD MEXaHUYECKOTO JIBUOKECHMUS, nepopmanus (ympyras,
IUIaCTUYECKasl), TPEHHE, ILIEHTPOCTPEMUTENIBHOE YCKOPEHHE, HEBECOMOCTb U
HEeperpy3kH, LEHTP TKECTH, aOCOMIOTHO TBEPJAOE TEJIO, LEHTP TSKECTU TBEPAOIO
TeJla, pPAaBHOBECHE, MEXaHWYECKUE KoJieOaHWsi U BOJHBI, 3BYK, HH(pPa3ByK H
YJIBTPa3BYK, 3JIEKTPOMAarHUTHBIE BOJHBI, IIKaJa 3JIEKTPOMAarHUTHBIX BOJH, CBET,
OMM30PYKOCTh U JaJIbHO30PKOCTb, CHEKTPHI HCIyCKAaHUS M TOTJIOMICHHS, alb(da,
OeTa- 1 raMMa-u3Iy4YeHHs], U30TOIIbI, siIepHasi SHEPTeTUKA;
pasznuyaTh sABJICHHs (PAaBHOMEPHOE M HEPABHOMEPHOE MPSAMOJIMHEHHOE IBUKEHUE,
PaBHOYCKOPEHHOE  MpPSIMOJIMHEHHOE  JBIJKEHUE, CBOOOJHOE TajJeHue  Ted,
PaBHOMEpPHOE JBWKEHUE IO OKPYKHOCTH, B3aUMOJACHCTBUE TE€J, PEAKTHBHOE
JBIKEHUE, KoeOaTebHOe NBIDKCHHE (3aTyXalolue M BBIHYXKICHHBIC KOoJieOaHUs),
pE30HAaHC,  BOJIHOBOE  JIBUOKEHHE,  OTPAKEHHE  3ByKa,  OPSIMOJMHEHHOE
pacnpocTpaHEHUE, OTPaKEHHWE U MPEJOMIICHHE CBETa, IIOJIHOE BHYTpPEHHEE
OTpaXEHUE CBETA, PA3JIOKEHUE OEJOro CBETa B CHEKTP U CIOXKEHUE CIEKTPaTIbHBIX



LBETOB, JUCIIEPCUSl CBETA, €CTECTBEHHAs paJUOAKTUBHOCTb, BO3HUKHOBEHME
JMHENYATOro CHEKTpa WU3JIY4YEHHUs) MO ONMCAHUI0 MX XAPaKTEPHBIX CBOWCTB M Ha
OCHOBE OIIBITOB, JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHHE;

pacno3HaBaTh MPOSBJICHUE U3YUYEHHBIX (DU3NYECKUX SIBJIEHUN B OKPY>KAIOIIEM MUPE
(B TOM uymcie (pu3nyecKue SABJICHHS B MPUPOJE: NMPUIUBBI U OTJIUBBI, JBHKECHUE
wiaHeT CoONHEYHOM CHUCTEMbI, PEaKTUBHOE JIBJKEHHE JKHUBBIX OpPraHU3MOB,
BOCIPUATHE 3BYKOB XKUBOTHBIMH, 3€MJIETPSICEHUE, CEHCMUYECKHUE BOJIHBI, I[yHAMH,
9X0, IIBE€Ta TeJl, ONTHUYECKHE SBJICHHUS B MPUPOJE, OUOJOTMYECKOEe [EHCTBUE
BUJIUMOTO, YJIbTPA(QUOIETOBOTO M PEHTTEHOBCKOTO W3IyYEHUH, €CTECTBEHHBIN
PaANOaKTUBHBIN (OH, KOCMUYECKHUE JIYy4YHd, PaJUO0aKTUBHOE W3IIyYEHHE MPUPOIHBIX
MUHEPAJIOB, JEHCTBHE PaJUOAKTUBHBIX HW3JIy4EHHM Ha OpPraHU3M 4eJIOBEKa), Npu
TOM NEPEBOJUTHh IMPAKTUYECKYIO 3aJlady B Y4YEOHYIO, BBIJACNATH CYIIECTBEHHBIE
cBO¥CTBa (TIpU3HAKK) (DU3UIECKUX SBICHUM;

OMUCHIBATh M3y4YEHHBIE CBOMCTBAa Ted U (U3MUECKHUE SBICHHS, HCIOJIb3Ys
¢uznyeckue BeIUMUMHBI (CPEAHSSI © MTHOBEHHAs! CKOPOCTh Tella IPH HEPaBHOMEPHOM
IBUKEHUH, YCKOPEHUE, NTEPEMEIICHUE, My Th, YIJIOBask CKOPOCTh, CUJIa TPEHUS, CHIIA
YOPYroCTH, CUja TSHDKECTH, YCKOPEHHE CBOOOIAHOTO MaJC€HMs, BEC Tella, UMITYJbC
Tena, UMIYJIbC CHUJIbI, MEXaHH4YecKasi paboTa U MOIIHOCTb, MOTEHIIMATIbHAS SHEPTUS
Tena, MOAHATOTO HAJ IOBEPXHOCTBIO 3€MJIM, NOTEHUUAJIbHAS JHEPTUS CKATOMN
NPY>KUHbI, KUHETUYECKAasi DSHEpPrus, IMOJHAs MEXAHUYECKAs] HHEPTHs, NEPUON H
yacToTa KoJieOaHWM, JUIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTb
CBETa, II0KAa3aTeslb NPEJIOMIIEHUS CPENbl), NPH ONHWCAHUM NPABWIBHO TPAKTOBATH
(u3nYeCcKuil CMBICI UCTIOJIB3YEMbIX BEJIMYUH, 0003HAYEHUS U €AUHUIIBI (PU3NUECKUX
BEJIMYMH, HAXOAUThb (HOPMYJbI, CBSI3bIBAIOLINE NAaHHYI0 (U3UYECKYIO BEIHUUHY C
APYTMMH BEJIMYMHAMH, CTPOUTH TpaUKU H3YYEHHBIX 3aBHCHUMOCTEH (PU3NUECKHX
BEJIMYMH;

XapaKTepHU30BaTh CBOMCTBA T€J, (PU3HUECKHUE SIBJICHUS U MPOLIECCHI, UCIIONb3YS 3aKOH
COXpaHEHUsl SHEPI'HH, 3aKOH BCEMUPHOTO TATOTEHUS, TPUHIUI CYNEPIO3UIUN CUJI,
OPUHIMI OTHOCUTEIbHOCTH ['anmunesi, 3akoHbl HpIOTOHA, 3aKOH COXpaHEHUS
UMITyJIbCA, 3aKOHbl OTPAXXEHHUSI M MPEIOMJICHUS CBETa, 3aKOHbl COXPaHEHUs
3apsiIOBOTO M MACCOBOTO YHCEN MpU SAEPHBIX pPEaKUHsIX, MpU 3TOM JaBaTh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA M 3aITUCHIBATh €I0 MAaTEMATUYECKOE BhIPAKECHUE;
OOBSCHATh (PU3UYECKHE MPOLECChl U CBOMCTBA TEJ, B TOM YHUCIE U B KOHTEKCTE
CUTyallMii  NPAKTUKOOPUEHTHPOBAHHOTO  XapakTepa:  BbIABIATH  MPUYUHHO-
CJIEJICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX LIAroB C OMOPOil Ha
2—-3 W3yueHHBIX CBOWCTBA (U3MUECKHX SABICHUH, (U3HMUECKUX 3aKOHOB WIU
3aKOHOMEPHOCTEN;

pemarh pacu€THple 3ajaud (ONMUparouIuMecs Ha CUCTEMy U3 2-3 ypaBHEHHUN),
UCTIOJIb3Yys 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOLINE (DU3MUECKHUE BEIMYMHBI: HA OCHOBE
aHaJIM3a yCJIOBMS 33/Ja4d 3allMChIBaTh KPATKOE YCJIOBHUE, BBISABIATH HEAOCTAOIINE
WK HU30BITOYHBIE [aHHBIC, BBHIOMPATh 3aKOHBI U (POPMYJIBI, HEOOXOAUMBIE IS
pelIeHHs,, MPOBOJIUTH pacy€Tbl W OLEHUBATH PEATMCTUYHOCTh MOJYYEHHOTO
3Ha4Y€HUS (PU3NYECKON BETUUNHBL;



pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh MPH MOMOIIM (HUINIECKUX
METOJIOB,  HCIOJIb3Yysl ~ ONMUCAaHWE  WCCICIOBAHUSA, BBIACIATH  MPOBEPIEMOE
IIPEANOI0KEHNEe, OIEHUBATh MPABUIBLHOCTH TOPSAKA TPOBEICHUS HUCCIICIOBAaHUS,
JIeNaTh BBIBOJIBI, HHTEPIIPETHPOBATH PE3YIHTATHl HAOIOACHHUN U OTIBITOB;

MIPOBOJIUTH OMBITHI TTO HAOIFOACHHUIO (DU3UICCKUX SBJICHUN WM (PU3NUECKUX CBOWCTB
Ten (W3ydeHHWe BTOpOro 3akoHa HpIOTOHa, 3aKOHA COXPAHEHHS DSHEPIHH,
3aBUCUMOCTh TIEpHOJa KOJeOaHWH TMPYXKHHHOTO MasATHHUKAa OT MacChl TIpy3a H
KECTKOCTU TPYXKUHBI U HE3aBUCUMOCTh OT aMIUIUTYJIbl MallbIX KoJeOaHuH,
NPsIMOJIMHEWHOE PaclpOCTpaHEeHUE CBETa, pa3jiokeHHe Oenoro cBeTra B CHEKTD,
U3y4YeHUE CBOMCTB H300paXeHHs B IUIOCKOM 3€pKalie U CBOWMCTB H300paKeHUs
npeaMeTa B coOuparomiei JuH3e, HaOI0ICHHE CIUIONIHBIX U JIMHEHMYaThIX CIIEKTPOB
U3ITyYEHHsI): CaMOCTOSITEIbHO COOMpaTh YCTAaHOBKY W3 M30BITOYHOrO Habopa
000pyI0BaHUs, OMMCHIBATH XOJI ONBITA U €r0 PE3yIbTaThl, (HOPMYIUPOBATH BHIBOIHI;
IIPOBOJUTEH TPU HEOOXOIUMOCTH CEPHUI0 MPSIMBIX H3MEPEHUH, OMpeaelisis CpenHee
3HAUYCHHUE W3MEpSAeMON BeTWYHHBI ((POKYCHOE PACCTOSIHHE COOMPAOIICH JTWH3HI),
000CHOBBIBaTh BBIOODP CI1OCc00a U3MepeHus (M3MEPUTEILHOTO MPUoopa);

IIPOBOJIUTH HMCCIICIOBAHNE 3aBHCHUMOCTEH (DM3MYECKUX BEIIMYUH C HCIIOIH30BAaHUEM
NPSIMBIX HW3MEpPEHUH (3aBHCHMOCTh TYTH OT BPEMEHH IIPH PaBHOYCKOPCHHOM
JIBUKEHUU Oe3 HayalbHOW CKOpPOCTH, Mepuoia KoJeOaHUl MaTeMaTHu4ecKoro
MasiTHUKa OT JJIMHBI HUTH, 3aBUCHMOCTH yTJja OTpaXeHHs CBETa OT yTiia MaJCHUs U
yTJia MPEeJIOMJICHUS OT yTJia MaJieHus1): IIIaHUPOBAaTh UCCIIEI0BAHNUE, CAMOCTOSTEIHHO
coOupaTh yCTaHOBKY, (UKCHPOBATh pPE3yJbTaThl MOJYYEHHOW 3aBUCHUMOCTHU
¢bu3nUecKX BEIWYUH B BUJIE TaOIUIl U TPpaHUKOB, J€NaTh BBIBOABI MO pe3yJbTaTaM
UCCJICIOBAHNS,

IIPOBOJUTH KOCBEHHBIC H3MEpEHUS (DU3NYECKUX BENUYUH (CPEIHSS CKOPOCTh U
YCKOpPEHHE Tella TPH PaBHOYCKOPEHHOM JBWKEHUHU, YCKOPEHHE CBOOOJIHOTO
nagcHus, KECTKOCTh MPYKUHBI, KOYPPUIIUCHT TPEHUS CKOIBKCHHS, MEXaHUICCKas
paboTa W MOIIMHOCTh, YacTOTa H TMEPUOJ KOJEOAHWH MaTEeMaTHYECKOTO W
NPY>KUHHOTO MAasTHUKOB, ONTHYECKAas CHJIa COOMPAOIICH JIMH3BI, paJIdOaKTUBHBIN
¢oH): MIaHUPOBATH HU3MEPEHHUs, COOMPATh OSKCHEPUMEHTAIbHYIO YCTaHOBKY U
BBITIOJIHATD U3MEPEHUs, CIeNysl MPEII0KEeHHON MHCTPYKIIMH, BBIYUCIATh 3HAUYCHUE
BEJIMYMHBl W aHAJU3UPOBATh IMOJYUYEHHBIE peE3yJbTaThl C YYETOM 3aJaHHOU
IIOIPEITHOCTH U3MEPEHNU;

coOmoIaTh TpaBUjia TEXHUKKA O€30MacHOCTH Tpu paboTe ¢ J1abopaTOpHBIM
o0opyI0BaHUEM;

paznuyaTh OCHOBHBIC MPHU3HAKH W3YYCHHBIX (PU3WYECKUX MOJENEH: MaTepuaibHas
TOYKa, a0CONIOTHO TBEPJOE TEJO, TOYCUHBI MCTOYHHUK CBETA, JIy4, TOHKAs JINH3A,
IUTaHEeTapHas MOJIENIb aTOMa, HyKJIOHHAsI MOJIEIh aTOMHOTO SI/IPa;

XapaKTepU30BaTh TMPUHIMIBI JACHCTBUS W3YYCHHBIX NPUOOPOB U TEXHUYECKUX
YCTPOHCTB C OMOpPOM HA WX ONHCaHUs (B TOM YHCIE: CIOHIAOMETP, JATYUKH
MOJIOKCHUS, PACCTOSHUS M YCKOPCHHWs, pakKeTa, »53XOJIOT, OYKH, TEPHUCKOTI,
doToarnmapar, ONTHIECKHUE CBETOBO/IBI, CIEKTPOCKOT, JO3UMETp, kKamepa Buibcona),



UCIIOJIb3Ys 3HAHUS O CBOWMCTBAaX (DM3MYECKUX SIBJICHUN M HEOOXOAUMBbIe (PU3NUYECKUE
3aKOHOMEPHOCTH;

UCIIO0JIb30BaTh CXEMBI U CXEMATUYHbIC PUCYHKH U3YUYECHHBIX TEXHUUECKUX YCTPOUCTB,
U3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTMYECKHX MPOLIECCOB MPHU PELIEHUU y4eOHO-
OPAKTUYECKUX 3a/a4, ONTUYECKUE CXEMBI JJIsl OCTPOCHMS M300PAXKEHHI B TUIOCKOM
3epKajie 1 coOUparollen JUH3E;

OPUBOJUTH MpPUMEPHl (HAXOAWTH HH(POpPMALMIO O TMpUMeEpax) MPaKTUYECKOIro
UCIOJIb30BaHUsl (PM3MYECKUX 3HAHUN B TOBCEAHEBHOM >KM3HM IJis1 oOecreyeHus
0e3omacHOCTH TpH OOpalIeHUH C NPUOOpaMU M TEXHUYECKUMHU YCTPOWCTBAMH,
COXpaHEHUsl 3/I0POBbSI U COONIOACHUS HOPM DJKOJIOTMYECKOTO TOBEACHUS B
OKpY>Karolen Cpee;

OCYIIECTBIISATh MOMCK HH(pOpMauuu Qusndyeckoro cojaepxkanuss B IHrepHeTe,
CaMOCTOSITENIbHO (OPMYJIHPYsI MOMCKOBBIM 3ampoc, HAaXOAUTh IMYTH OMNPEICIICHUs
JOCTOBEPHOCTH TIOJYyYE€HHOW HH(OpMAIIMM Ha OCHOBE HMEIOIIUXCS 3HAHUN U
JOTIOJIHUTEJIbHBIX UCTOYHUKOB;

UCIIOJIb30BaTh IPU  BBINOJHEHUM Y4YE€OHBIX 3aJaHU  HAYYHO-TIOMYJISIPHYIO
AUTEPaTypy (U3UUECKOTO CoJiepKaHUsl, CIPABOYHBIE MaTepUalibl, PECYpPChl CETH
WNurepHer, BnageTh MNpuéMaMU KOHCHEKTUPOBAHUS TEKCTa, MpeoOpa30BaHUs
uH(pOpMaIMU U3 OJTHOM 3HAKOBOUW CUCTEMBI B JIPYTYIO;

co3/1aBaTh COOCTBEHHBIE MMCHbMEHHBIE M YCTHBIE COOOIICHHS HA OCHOBE MH(OPMAIIUH
U3 HECKOJIbKUX HMCTOYHUKOB (PU3MYECKOTO COAEp KaHUA, MyOJIMYHO MPENICTABISAThH
pe3yabTaThl NPOEKTHOM WUJIU UCCIEA0BATEIBCKON JESTEIBHOCTH, ITIPH 3TOM I'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM MOHATUWHBIN ammapaTr H3y4aeMoro pasnuena (U3UKA U
COIMPOBOXAATh BBICTYIUIGHUE Mpe3eHTalued c¢ Y4ETOM OCOOEHHOCTEH ayAuTOpHUU
CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE
7 KUIIACC

KoJumnuecTBo yacos DJIeKTPOHHbBIE
Ne HanmeHoBaHMe pa3/eioB U TeM K n (uu¢posbie)
n/n NpOrpamMMbl Beero OHTPOJILHBIE PaKTHIECKHME  GpasoBaTenbHble
pecypcebl
Pa3nen 1. ®usuka u eé pojib B NO3HAHMH OKPYKAIOLIEro MUPa
Bbu6morexa [JOK
11 Pusnka - Hayka 0 Mpupoze 2 https://m.edso0.ru/7f416194
bu6mmoreka [JOK
12 DH3MICCKHE BETHUHHEI 2 https://m.edsoo.ru/7f416194
. bu6mmoreka [JOK
1.3 EcTtecTBeHHOHAYUYHBI METO/1 TO3HAHUS 2 https://m.edsoo.ru/7f416194
Hroro mo pazneny 6
Pa3znea 2. IlepBoHayasibHbIE CBEJEHUS 0 CTPOCHUH BelllecTBa
Bbu6mmorexa [JOK
2.1 Crpoenne emectsa 1 https://m.edsoo.ru/7f416194
29 JIBrb>KeHUE 1 B3aUMOJIECTBHE YACTHI] 5 bubmuoreka [JOK
) BEIECTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSIHUS BEIIeCTBa 2 Bubmorexa LHIOK
' https://m.edsoo.ru/7f416194
Hroro no pazneny 5

Paznen 3. /IBu:keHune U B3aUMo/IeiicTBHE TeJl

3.1 MexaHH4eCKOe JBHKCHUE 3
3.2 WNuepuus, macca, IIIOTHOCTh 4
3.3 Cuna. Buaer cun 14

Wroro no pazneny 21

bubmuoreka [{OK
https://m.edsoo.ru/7f416194
bubmnoreka [IOK
https://m.edsoo0.ru/7f416194

Bbu6mmorexa [JOK
https://m.edsoo.ru/7f416194



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

Pasnen 4. /laBiieHue TBEPABIX TeJl, KUIAKOCTEH M Ta30B

41 aBnenue. llepenava nasnenus TBEpABIMU 3 bubnuorexa [JOK
' TEJIaMH, )KUJIKOCTIMM U Ta3aMu https://m.edsoo0.ru/7f416194
Bbu6morexa [JOK
4.2 Jlanennue xuaKoCTH S https://m.edsoo.ru/7f416194
bu6mmorekxa [JOK
4.3 AtmochepHoe rasicHue 6 https://m.eds00.ru/7f416194
44 JleficTBHE KUIKOCTH U Ta3a HA TIOTPYKEHHOE 7 5 3 bubnnoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Htoro mo pazneny 21
Pa3nes 5. PaGoTa 1 MOIIHOCTD. JHeprus
bu6mmoreka [JOK
51 Pabora n momsoCT® 3 1 https://m.eds00.ru/7f416194
Bbu6mmorexa [JOK
5.2 Hpoctsie MexaHu3MEI S 1 https://m.edso0.ru/7f416194
Bbu6nmoreka [JOK
53 Mexanuueckas sHeprus 4 1 1 https://m.edsoo.ru/7f416194
Wroro no pazneny 12
PesepBHOE Bpemst 3

OBIIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 68 4 12



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

8 KUIACC

KoauuecTBo yacoB DJIEKTPOHHbBIE
HaumeHoBaHUe pa3ieioB U TeM nu(poBbIe
Ne n/m P Kontpoabnbie IlpakTHueckue (idpp )
NMpPOrpamMMblI Bcero odpa3oBaTebHbIE
padoThI padoThl
pecypchl
Pazgea 1. TensioBbie siBjieHUst
bubmuoreka [JOK
1.1 i 7
CTpocHHe i CBOHCTRA BeLICCTB https://m.edsoo.ru/7f4181ce
bu6nuoreka [JOK
1.2 T 21 1
CTIOBBIC HPOECCH > https://m.edsoo.ru/7f4181ce
Wroro no paszneny 28
Pa3nes 2. DiiekTpu4ecKHe M MATHUTHBIE SIBJICHHSA
21 DneKTpuuecKue 3apsabl. 3apsHKeHHBIE Tea 7 1 bubnmnoreka [JOK
' 1 UX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
. . bubmuoreka [JOK
2.2 [TocTOSIHHBIN ANIEKTPUUYECKUI TOK 20 2 7 https://m.edsoo.ru/7f4181ce
bu6nuoreka [JOK
2. M 1 1.
3 ATHITHBIC ABJCHIA 6 > https://m.edsoo.ru/7f4181ce
bu6nuorexa [JOK
2.4 4
IICKTPOMATHHTHAS HHAY KIS https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 37
PeszepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 145


https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KUIACC

KoanuyecTBo 4acoB DJIEKTPOHHbBIE
HanMeHoBaHMe pa3/ieioB H TeM nudposbie
Ne n/mn P Kontpoabubie IIpakTuuyeckue (idpp )
NMporpamMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThl
pecypchbl
Pa3znea 1. Mexannuyeckue siBJIeHUs
11 MexaHnYeCKOe JBHIKCHUE U CIIOCOOBI €TI0 10 1 bubmmoreka [JOK
' OIUCAHUS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B i 20 1 3
SAMMOACHETBHE TeT https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.3 10 3
3aKOHBI COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Pa3znen 2. MexaHnueckue KoJ1e0aAHUA U BOJIHBI
bu6nmoreka [JOK
2.1 M 7
CXAHHHCCKHE KONCOaNNA 3 https://m.edsoo.ru/7f41a4a6
bu6nuoreka [JOK
2.2 M .3 8 1 3
CRAHHHACCIHE BOIIHHL. IBYX https://m.edsoo.ru/7f41a4a6
Wroro no paszneny 15
Pa3nen 3. DiieKTpoMarHuTHOE MOJIe U JIEKTPOMATHUTHBIE BOJTHBI
31 DJIEKTPOMArHUTHOE MOJIE U 6 9 bubnmnoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Paznen 4. CBeToBbIE AABJIEHUS
4.1 3aKOHBI pacIPpOCTPAHEHHUs CBETA 6 2 bubnmnorexa [JOK


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

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

bu6nmoreka [JOK
4.2 JIMH3BI ¥ oNITHYECKHE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Pasnosxenue 6emoro cBeTa B CIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3gen 5. KBaHTOBbIC IBJICHUSA
bubmmoreka [IOK
51 Hcnyckanue u MoroneHnue cBeTa aToMOM 4 1 httos://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
>2 (Tpoctiie aTOMHOIO A1pa 0 ! https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
5.3 SnepHble peakuuu 7 L 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Paspnen 6. IloBTopuTe1bHO-000011aI011IHIT MOAY 1B
6.1 [ToBTOpEeHHE 1 0000IIIEHNE CONEePKAHUS 9 9 bu6mmoreka [{OK
' Kypca ¢usuku 3a 7-9 knace https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 27


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




IPOBEPSIEMBIE IPEJMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHON MIPOI'PAMMBI OCHOBHOI'O
OBILIETO OEPA30OBAHUS

7 KIIACC

Kon
NMPoOBEPAEMOro
pe3yJbTarTa

11

1.2

1.3

IIpoBepsiemble npeAMeTHBIE Pe3yabTATHI 0CBOEHHS] OCHOBHOMM
00pa3oBaTeILHOI NPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHUs

UCIIOJIb30BaTh U3YUEHHBIE TOHATHS

pa3nuyath ABJICHUS M0 ONHCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUYECKOE SBICHUE
pacrio3HaBaTh IpPOSIBJICHHE M3YYEHHbIX (U3NYECKUX SIBICHUH B
OKpY’KaloIIeM MHpPE, B TOM 4Hcie GU3NIECKUE SBICHUS B TIPUPOJIE, MIPH

OTOM TIICPCBOJUTH IMPAKTHYCCKYIO 3aj/iaduyy B yqe6Hy10, BBIACIIATH

CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKHN) PUINIESCKUX SIBICHUI

14

1.5

1.6

1.7

OTHCHIBATh U3YYCHHBIE CBOMCTBA Tel M (PU3NYECCKUE SBIICHUS, HCTIONB3YSI
¢u3nYecKue BEIWYMHBI, TPH ONMUCAHWU TPABWIBHO TPAKTOBATH
(GU3MYECKUH CMBICIT HCIIOJIB3YeMBIX BEJIMYUH, WX O0O3HAYCHUS H
eIUHUIBI (PU3NYECKUX BEIIMYWH, HAXOIUTh (HOPMYJIbI, CBS3BIBAIOIINE
JaHHYI0 (HU3UYECKYI0 BEIUYMHY C JAPYTMMU BEIUYUHAMHU, CTPOUTH

rpauKu U3y4YEeHHBIX 3aBUCUMOCTEN (DU3NIECKUX BETUINH

XapaKTCPU30BaTh CBOMCTBaA TCI, q)HSI/I‘ICCKI/Ie SABJICHHA W IIPOLECCCHI,
HCIIOJIB3YySA  H3YUYCHHBIC 3aKOHBbI, IIPpU O3TOM OaBaTb CJIOBCCHYIO

(bOpMy.]'II/IpOBKy 3aKOHa U 3allMChIBATh €0 MaTCMAaTHUYCCKOEC BhIPAKCHHUEC

OOBSACHATH (pU3UYECKHE SBICHHS, MPOIECCHI M CBOWCTBA TEJI, B TOM
qyucie W B KOHTEKCTE CHUTyallMii MpPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa: BBIABIATE IPUYUHHO-CIICICTBEHHBIC CBS3H, CTPOUTH
00bscHeHHE U3 1 — 2 JTOTMYECKHX IIaroB ¢ OMmopor Ha 1 — 2 M3ydeHHBIX
cBoMcTBa  (U3MYECKUX  SBICHUM,  (U3HUECKHMX  3aKOHA WM
3aKOHOMEPHOCTH

pemate pacu€THble 3amaud B 1 — 2 AeMCTBHSI, UCIONB3YysS 3aKOHBI U
dbopMyIbl, CBs3BIBAIONIME (DU3MUECKHE BEIIMYWHBI: HAa OCHOBE aHAIN3a

YCJIIO0BUA 3aJadyu 3al1MChIBATh KpaTKOC YCJIIOBHUC, IIOACTaBJIATH



¢u3uueckue BeIMYUHBI B (POPMYIBI U MPOBOJIUTH PACUETHI, HAXOIUTH
CIPaBOYHBIC JAHHBIE, HEOOXOIMMBIEC AJI PELICHUs 3a]ad, OLIEHUBATh

PEATUCTUYHOCTD MOTyYCHHON (PU3NUECKOM BETMUNHBI

1.8

1.9

1.10

1.11

1.12

1.13

1.14

pacno3HaBaThb MPOOJEMBI, KOTOpPbIE MOXHO PEIIUTh MHpH MOMOIIU
dbusznyeckux  METOJOB, B  ONHUCAHUU  HCCJIENOBAHUS  BBIICIATH
MIPOBEPSAEMOE MPEIIIOI0KEHUE (rumotesy), pas3inyarb u
MHTEPIIPETUPOBATh MOJTYYCHHBIN pe3ynbTaT, HAXOAUTh OMIMOKU B XOE

OIIbITa, ACJIATh BBIBOJLI 110 €TI0 pE3yJibTaTaM

IOPOBOJIUTH OMBITHI 1O HAOMIOACHHIO (U3NYECKUX SBICHUH WIIH
buznyeckux CBOIICTB Te: (dhopmynupoBarthb pOBEpsieMbIe
OpPEANONoKEeHUsl,  coOuparb  YCTaHOBKY W3 TPEAJIOKEHHOTO

000py10BaHus, 3aMIUCHIBATh XOJI ONbITa U (YOPMYITHPOBATH BHIBObI

BBINIOJHATh NPSMbIE H3MEPEHHS] C HCIOJIb30BAaHUEM aHAJIOrOBBIX U
IUQPPOBBIX MPHOOPOB, 3aMUCHIBATh IOKa3aHUs MPUOOPOB € YYETOM

3aJIaHHON a0COJTIOTHOW MOTPENTHOCTH U3MEPECHUI

IPOBOJUTH UCCIIEZIOBAHUE 3aBUCUMOCTH OAHON (pU3MUECKOW BEIUYMHBI
OT JpYyrol C HCHOJB30BAaHHUEM IIPSAMBIX M3MEPEHUH, y4acTBOBaTb B
IUIAHUPOBAaHUM y4eOHOrO HCCJIEOBaHUs, COOMpaTh YCTAHOBKY H
BBINOJIHATh U3MEPEHUs, Cleaysl NPEeJIOKEHHOMY IUIaHy, (UKCUPOBATh
pe3yiabTaThl MOJYYEHHONM 3aBUCUMOCTH (PM3MUECKUX BEJIUYUH B BHUJE
NPEUIOKEHHBIX TAaOMUI] U I'paUKOB, JIeNaTh BBIBOABI IO PE3yiIbTaTaM

UCCIIEIOBAHUS

NPOBOJIUTh KOCBEHHBIE W3MEPEHHs (U3NYECKUX BEIUYMH, CIEIys
NPEJIOKEHHOW MHCTPYKIMH: TPU BBINOJHEHUH H3MEpPEHUN coOuparthb
HKCIEPUMEHTAIbHYI0O YCTAHOBKY M BBIYMCIATH 3HAUEHUE HCKOMOM

BCJINYHHBI

CO6J'IIO,I[aTB ImpaBujia TCXHUKHU 0e30IMacHOCTH npu pa60Te C

71a00paTOPHBIM 000PYIOBaHHEM

yKa3bIBaTh MPUHIMIGI JEHCTBUS MPUOOPOB M TEXHUYECKHX YCTPOMWCTB,
XapaKTepu30BaTh IMPUHLMIIBI JEHCTBUS HW3YyYEHHBIX MNPHUOOPOB U
TEXHUYECKUX YCTPOMCTB C MOMOIIbIO UX ONHCAHUS, UCIOJIB3YS 3HAHUS O
CBOMCTBaX (pU3MUECKUX ABJICHUNA U HEOOXOANMBIE (PU3MUECKUE 3aKOHBI U

3aKOHOMEPHOCTH

1.15

OPUBOAUTH TpUMEpPbl  (HaXOAMTh HHGPOPMAMIO O  MPHUMEPAX)

MPAKTHYECKOr0 HCIHOJB30BaHUsl (PM3MUYECKUX 3HAHUI B TOBCEIHEBHOM



KHU3HH 7151 o0ecriedeHns: 0€30MacHOCTH MU 0OpaleH!H ¢ MpUdopaMu U
TEXHUYECKHMH YCTPOHCTBAMH, COXPAaHEHHS 3IOPOBbSI M COOIIOICHHS

HOPM 3KOJIOTUYECKOT0 MOBE/ICHUS B OKPYKaIOIIEH cpejie

1.16

1.17

1.18

1.19

8 KUIACC

Kon
MPOBEPSAEMOro
pe3yJbTarTa

OCYIIECTBIISATh OTOOP HCTOYHUKOB HHPopMmanuu B cetu HHTepHeT B
COOTBETCTBUM C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOUIUXCA 3HAHUM W NYTEM CpaBHEHHUS pPa3iIMYHbIX HCTOYHHMKOB
BBIJIENIATh MH(DOPMALIUIO, KOTOpAs SIBJISETCS IPOTUBOPEUNBOM MIIM MOXKET

OBITH HEZJOCTOBEPHOI

HCTIONB30BaTh MPY BHIMOJHEHUH YUYE€OHBIX 3aJaHUN HAYYHOMOMYISIPHYIO
auTepaTypy (U3MUECKOTO COAep)KaHHs, CIpaBOYHbIE MaTepualbl,
pecypcenl cetu UHTEpHET, BiIaaeTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTA,

npeobpazoBanus HH(GOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B JPYTYIO

co3aaBaThb cOOCTBEHHEBIE KpaTKUC IMMUCbMCHHBIC U YCTHEBIC COO6HI€HI/I$I Ha
OCHOBE 2 — 3 HCTOYHUKOB WMH(pOpManuu (PU3NUECKOTO COAEPKAHUS, B
TOM YHcie MyOJIWYHO [enaTh KpaTKhe COOOUIeHHsI O pe3ysibTaTax
IMPOCKTOB 1501040 y‘IGGHBIX HCCHGI[OBaHHﬁ, npu 3TOM rpaMOTHO
WCIIOJIB30BaTh HW3YYCHHBI TOHATUHHBIN ammapar Kypca (U3HKH,

COIIPOBOKAATH BBICTYIIJICHUC npe3eHTauHeI71

OpU BBIOJHEHUH Y4YeOHBIX MPOEKTOB U MCCIEIOBAHUN pacnpeacisTh
0053aHHOCTH B TpYyIIE€ B COOTBETCTBUM C IIOCTABJICHHBIMHU 3aJadyaMi,
CICIWTHh 3a BBIIOJHEHUEM IUIAHA JEWUCTBUM, aJCKBATHO OLEHUBATH
COOCTBEHHBIH  BKJaJ B  JCSITENBbHOCTb  TIPYIIbI, BBICTPaUBaTh

KOMMYHUKATHBHOC B3aHMOI[eﬁCTBHC, YUUTBIBAsA MHCHHUC OKPYIKAIOIIUX

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOM

00pa3oBaTeILHO NPOrPaMMbl OCHOBHOI'O 00111er0 00pa30BaHUs

11

1.2

1.3

HCITIOJIB30BATh MTOHATHUSA

pasinyaTh SABJICHMS 110 ONMCAHUIO UX XAPAKTEPHBIX CBOMCTB U Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3MUECKOE SIBICHUE
pacrio3HaBaTh IpPOSIBJICHHE M3YYCHHbIX (U3NYECKUX SIBICHUH B
OKpY’KaloIIeM MHpPE, B TOM 4Hcie GU3NUECKUE SBICHUS B MPUPOJE, MIPH

OTOM TIICPCBOJAUTH IMPAKTHYCCKYIHO 3aj/ladyy B y‘Ie6Hy10, BBIACIATD



1.4

CyIIECTBEHHBIE CBOMCTBA (MpU3HAKN) (PU3HUECKUX SBICHUI

OTMCHIBATh U3YyYEHHBIE CBOMCTBA TeJ U (PU3MUECKHE SIBICHUS, UCHIOIB3YS
¢usznyeckue BEJIMYMHBI, TMPU ONHMCAHWM MPABUWIBHO TPAKTOBAThH
(Gu3nYecKuil CMBICT KCIOJIb3YEMbIX BEJIMYHH, 0003HAUEHUS U €IUHUIIbI
(Gu3nUecKux BEIMYUH, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIIME JAHHYIO
¢u3nMUeCKyI0 BEIMYUHY C JIPYTUMH BEIMYHMHAMHU, CTPOUTH TpaduKH

M3YYEHHBIX 3aBUCUMOCTEH (pU3NUeCKUX BEITUUNH

1.5

1.6

1.7

1.8

1.9

1.10

1.11

XapaKTEepU30BaTh CBOMCTBA Tel, (PU3MUYECKHE SBJICHHUS U TIPOLECCHI,
UCIIONBb3ysl U3YYEHHBIE 3aKOHBI, NIPU OTOM JaBaTh CIIOBECHYIO

(bOpMYJ'II/IpOBKy 3dKOHa M 3allMCbIBATh €T0 MATCMATHYCCKOC BbIPAKCHUC

O0BACHATH (PU3MUECKHE MPOLECChl U CBOMCTBA Tell, B TOM YUCJIE U B
KOHTEKCT€  CHUTyallMid  MNpPaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:
BBISIBJISTH PUYHHHO-CIICACTBCHHBIE CBSI3H, CTPOUTHh OOBSICHeHHE U3 1 — 2
JIOTHYECKHX IIaroB ¢ MOMOIIbI0 1 — 2 M3y4eHHBIX CBOMCTBA (PU3UUECKUX

HBHGHI/II;'I, (1)I/IBI/I‘IGCKI/IX 3daKOHa WJIK 3aKOHOMCPHOCTHU

pemarh pacy€THhIE 3a7aud B 2 — 3 JEWCTBUA, MCHOJIb3YS 3aKOHBI U
dbopMynbl, cBs3bIBatONIMe (DU3MUECKHE BEIMYMHBI: HA OCHOBE aHAM3a
YCJI0OBUA 3aJadu 3allMCbIBATh KPATKOC YCJIOBHUEC, BBIABIIATH HEAOCTATOK
MaHHBIX JJIs pelIeHus 3aJadyd, BBIOUPATh 3aKOHBI U  (HOPMYIIHI,
HeoOXouMble Jid €€ pelleHus, MPOBOJUTH PACUETHl U CPABHHUBATDH

MMOJTYYCHHOC 3HAUCHUC (1)I/I3I/ILIGCKOI\/'I BCINYHHBI C U3BCCTHBIMU JaHHBIMH

paciio3HaBaThb HpO6HeMLI, KOTOPBIC MOKHO pCHIUTh IIpU IMMOMOMIU
(1)I/I3I/I‘-I€CKI/IX MCTOJOB, HUCIIOJb3Yyd ONHMCAHHUC HCCICAOBAHMA, BbBLICIATDH
MMPOBCPACMOC IIPCAIIOIOKCHHUC, OHLOCHUBATH IIPABUIIBHOCTb IIOPAOKA

MMPOBCACHUA UCCIICAO0OBaHNA, ACIaTh BBIBOABI

IPOBOAMTH OMBITHI MO HAOMIOJEHUIO (QU3NYECKUX SBICHUM WM
bu3nueckux CBOICTB Te: ¢dbopmynrpoBaTh IIPOBEpsiEMBIE
IOPEIINONIOKEHNsI,  coOMpaTh  YCTAaHOBKY M3  IPEAJIOKEHHOTO

O60py,I[OBaHI/I$I, OIIMCBIBATHh X0/ OIIbITa U (bOpMy'J'II/IpOBaTB BBIBOJBI

BBINIOJHATh TIPSAMBIE M3MEPEHHS C HCIOJB30BAHMEM AHAJIOTOBBIX
npuOOpOB U JATYUKOB (PU3NYECKUX BEIIMYMH, CPAaBHUBATH PE3YJIbTATHI
U3MEPEHH ¢ yuETOM 3a/1aHHOM a0COMIOTHOM MOTPEIIHOCTH

IPOBOJUTH HCCIIEZIOBAHUE 3aBUCUMOCTH OAHOHN (pU3MUECKOW BEIUYMHBI
OT JpPYyrod ¢ HCIOIb30BAHUEM IPSIMBIX H3MEPEHMI: IUIAHUPOBATH

HCCIIeIOBaHHE, COOUpaTh YCTAaHOBKY M BBINOJHATH U3MEPEHUs, CIEIys



NPEUIOKEHHOMY — TUIaHy, (DUKCHUpOBaTh  pe3yabTaThl  MOJYYECHHOM
3aBUCUMOCTH B BHUAE Tabmuil W TpadukoB, genaTh BBIBOABI 10

pe3yjibTaTaM UCCICAOBAHUA

1.12

1.13

1.14

1.15

1.16

1.17

MMPOBOAWUTHL KOCBCHHBIC U3MCPCHUA (1)I/I3I/I‘-I€CKI/IX BCJIMYHMH: IJIAHUPOBATDH
HU3MCPCHHU, CO6I/Ip8.TB IKCIICPUMCHTAJIbHYIO YCTAaHOBKY, CJIeays

Hp@IUIO)KGHHOﬁ HHCTPYKIUHU, U BEIYUCIIATH 3HAYCHUC BCIIMYNHBL

coOmoaTh IpaBWja TEXHUKU O€30MacHOCTH mpu pabore cC

71a00paTOPHBIM 000PYIOBaHHEM

XapaKTepu30BaTh IPUHIMIBI JIEHCTBUS M3YyYEHHBIX M[PUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HA UX OIUCAHUs, UCIIOJIb3Ys 3HAHUSA O
CBOMCTBaX (U3MYECKUX SBJICHUH U HEOOXOIuUMble (U3HUECKHE

3aKOHOMCPHOCTH

pacno3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOHCTBA M W3MEPHUTEIbHBIC
npuOOpsl TI0 CXeMaM M CXEMAaTHYHBIM PHCYHKaM, COCTaBJISTH CXEMBI
DIIEKTPUYECKHX LEMell C TMocJeloBaTeldbHbBIM U MapajuleIbHBIM
COEIMHEHUEM 3JIEMEHTOB, Pa3Inyas yCIOBHbIE 0003HAYECHUS 3JIEMEHTOB
AIIEKTPUYECKHX LIeTIei

NPUBOJUTH  TPUMEPHl  (HAXOOUTH HWHPOpMAIMIO O  [pHUMeEpax)
NPaKTUYECKOTO HCIIONB30BaHMs (DPU3UYECKHX 3HAHHWHA B TOBCEIHEBHOM
KHU3HH 17151 o0ecrieyeHns 0€30MacHOCTH pU 00palleH!H ¢ MpudbopaMu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAaHEHHS 3I0POBbS M COOIIOICHUS

HOPM 5KOJIOTUYCCKOT'O ITOBECACHHUA B OKPY)KaIOHleﬁ cpeae

OCYILECTBIIATh MOMCK HMHpOpPMALUU (PU3UUECKOTO COJACpPKAHUSA B CETH
HNHrepHeT, Ha OCHOBE HMEIOUIUXCS 3HAHUH M IyTEM CpPaBHEHUS
JIONIOJIHUTEIbHBIX ~MCTOYHHUKOB  BBIACNATh HMH(OpManuio, KoTopas

ABJISIETCS IPOTUBOPEUUBON MIIM MOXKET OBITH HEJTOCTOBEPHOM

1.18

1.19

MCIIOJIb30BaTh IIPU BBIIIOJIHEHUH YYEOHBIX 33/1aHUN Hay4YHO-TIOMYJISPHYIO
auTepaTypy (U3MUYECKOTO COAep)KaHHs, CIpaBOYHbIE MaTepualbl,
pecypcesl cetu IHTEepHET; BIageTh NpuéMaMu KOHCIIEKTUPOBAaHMS TEKCTA,

npeoOpazoBanus HH(GOPMALIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B JPYTYIO

COo371aBaTh COOCTBEHHBIC MHUCHMEHHBIC W KPAaTKHUE YCTHBIC COOOINCHHS,
0000mas WHGOPMANUIO ¥3 HECKOJBKUX HMCTOYHUKOB (PUINIECKOTO
COZICp)KaHMs, B TOM YHCIE MYyOJUYHO TPEACTABIATh PE3YJIbTAThI
NPOCKTHOMN MJIM UCCIIEI0BATCIBCKON JEATEIILHOCTH, IIPU 3TOM IPAMOTHO

WCIIOJIb30BaTh HM3YYCHHBIH TOHATUHHBIN ammapar Kypca (U3HKH,



1.20

9 KUIIACC

Kon

NpoBepPsIEMOro
pe3yJabTara

COIIPOBOKAATh BBICTYIIJICHUC Hpe3eHTaHH€ﬁ

IpU BBITIOIHEHUN YYEOHBIX MPOEKTOB U HCCIEIOBAHUHN (PUINIECKUX
MIPOLIECCOB pacHpeneNiaTh O0SI3aHHOCTU B TPYIINE B COOTBETCTBUHU C
MOCTAaBJICHHBIMH 33J]a4aMU, CJICIUTh 3a BHITIOJIHEHUEM IUJIaHa IEUCTBUI U
KOPpPEKTUPOBAaTh €ro, aJeKBAaTHO OIICHHBATh COOCTBEHHBIH BKIAJ B
JIeSATEeIbHOCTh TPYIIIIBI, BBICTPAUBaTh KOMMYHUKATUBHOE

B3aMMOJIeCTBHE, IPOSBIISSA TOTOBHOCTh pa3peniaTb KOH(OIUKTHI

HpOBepﬂeMLIe NMpeaAMETHBIC PE3YyJIbTAaThl 0CBOCHUS OCHOBHOI1
06pa30BaTeJ’[LHOﬁ nporpaMMbl OCHOBHOTI'O OGHICFO 06pa3OBaHI/IH

1.1

1.2

1.3

14

1.5

1.6

1.7

HCIIOJIB30BAaTh U3YYCHHBIC TOHATUA

Ppas3iinyaTh ABJICHHA 110 OMMMCAHUIO UX XAPAKTCPHBIX CBOICTB 1 Ha OCHOBE

OIIBITOB, ACMOHCTPUPYIOIIUX JAHHOC (bHSH‘IeCKOC SABJICHUC

pacno3HaBaTh IMPOSIBICHHE HM3YyYEHHBIX (U3MUECKUX SBICHUH B
OKpPYKaroIlIeM MUpPE, B TOM 4yuciie GU3NUYECKUE SBICHUS B MPUPOJE, TIPU
9TOM TIEPEBOJMTH TMPAKTUYECKYIO 3a7ady B Y4YeOHYIO, BBIICIATH

CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PUINUECKUX SIBICHUI

OIMCHIBATh U3YYCHHBIC CBOMCTBA Te U (pU3UUYECKHE SABICHUS, UCTIOIb3YS
¢usnyeckue BEJIMYMHBI, MPU OMNHMCAHWM MPaBWIBHO TPAKTOBATh
(GU3MUECKUil CMBICI MCIIOIb3YEMbIX BEJIMUYMH, 0003HAYEHUS U €AMHUIIBI
¢U3NUECKUX BEIMYUH, HAXOIUTh (POPMYIIBI, CBS3BIBAIOIIME JAHHYIO
GU3NUECKy0 BEIMYUHY C JPYTUMH BEIMYMHAMHU, CTPOMUTH TIpaduku

HN3YUCHHBIX 3aBUCUMOCTECH (l)I/ISI/I‘ICCKI/IX BCJIIMYHH

XapaKTEepU30BaTh CBOMCTBA Tel, (PU3MUYECKHE SBJICHHUS U TIPOLECCHI,
UCIIONb3Yysl U3YYEHHBIE 3aKOHBI, NPU OTOM JaBaThb CIIOBECHYIO

(GOpMyYITUPOBKY 3aKOHA U 3aMKCHIBATh €70 MATEMATUYECKOE BBIPAKEHUE

OOBSICHATh (hU3MUYECKUE TPOLECChl U CBOWCTBA TEN, B TOM YHUCIIEC U B
KOHTCKCTE  CHTyallud  IPAKTUKO-OPHMEHTHPOBAHHOIO  XapakTepa:
BBISIBIISITH TIPUYIMHHO-CIICJICTBEHHBIE CBSI3U, CTPOUTH O0BsICHEHHE U3 2 — 3
JIOTMYECKHUX LIaroB ¢ MOMOIIbIO 2 — 3 M3y4YEHHBIX CBOMCTBA (PU3NUECKUX

SIBIICHUHN, (PU3MUECKUX 3aKOHA MM 3aKOHOMEPHOCTH

pemiate pacd€THbCe 3afadyd (ONMMparoLIMecss Ha cucTteMy u3 2 — 3



1.8

1.9

1.10

YPaBHEHHI), UCIIOJIB3YsI 3aKOHBI U ()OPMYJIbI, CBS3BIBAIOIINE (PU3HUECKHUE
BEJIMYMHBI: Ha OCHOBE aHAJIM3a YCIOBUSA 3a1a4d 3allUCHIBATH KPATKOE
YCIIOBHE, BBISBIIATH HENOCTAIOLINE WM U30BITOYHBIC JaHHbIE, BEIOUPATh
3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE /IS PELICHUs, TPOBOAUTH PACUETHI U
OLICHMBATh PEAJUCTHUYHOCTHh IOJYUYEHHOTO 3HAueHUs (PU3NYECKOU

BCINYHHBI

pacro3HaBaTh NpPOOJIEMbI, KOTOpbIE MOXKHO PpEHIUTh NpU MOMOILIU
(GU3NYECKUX METOJIOB, WCIONB3YSl OIMCAHWE WCCICIOBAHUS, BBIICISATH
MpoBEpsieMOe  TIPEITONIOKEHUE, OIECHUBATh TMPABUIBHOCTh  TOPSIKA
MPOBEJCHUS  WCCIICIOBAHUA, JIeJaThb  BBIBOJIBI, HHTEPIPETUPOBATH

PE3YIbTAaThI Ha6J'IIOI[eHPII>i U OIIBITOB

IPOBOANTH ONBITHI MO HAOMIONEHWIO (DU3NYECKUX SBICHUH WM
(GU3UUECKUX CBOMCTB TeN: CaMOCTOATEIbHO COOMpaTh YCTAaHOBKY U3
U30BITOYHOTO Habopa 00OpyIOBaHUS, OMUCHIBATH XOJ OIBITA U €ro

pe3yabTaThl, GOPMYITUPOBATH BEIBOIBI

IPOBOJIUTH MPU HEOOXOAMMOCTH CEPUIO MPSMBIX U3MEPEHUH, ONpeness
CpelHee 3HayeHUE H3MepseMOi BeMMYMHBI ((OKYCHOE pPACCTOSHHE
cobuparomield JMH3bI), OOOCHOBBIBATH BBIOOP crHoco0a H3MepeHHs

(M3MepuTeNBHHOTO MPUOOpa)

1.11

1.12

1.13

1.14

IPOBOJUTH HCCIIEOBAHUE 3aBUCUMOCTEH (U3UYECKUX BEIUYUH C
UCIIOJb30BAaHUEM MPSMBIX HU3MEPEHMI: IIJIaHMPOBAaTh HCCIIEI0BAHUE,
CaMOCTOSITENIbHO  cOOMpaTh YCTAaHOBKY, (DUKCUPOBATh PE3YJIbTATHI
NOJYYEHHOM 3aBUCUMOCTH (U3NYECKUX BEIMYUH B BHUJAE TaOIUIH

rpaduKoB, JeJIaTh BBIBOJIBI IT0 PE3YJIbTaTaM UCCIICOBAHHUS

NPOBOJIUTH KOCBEHHBIC M3MEPEHUsI (PU3MUECKUX BEIUYMH: TUIAHUPOBATH
U3MEpPEHUs, COOMpPATh SKCIEPUMEHTAIbHYIO YCTAHOBKY M BBINOJHATH
WU3MEPEHHUs], CIeNysl MPEII0KEHHON MHCTPYKIUH, BBIYHUCIATH 3HAUCHHUE
BEIIMYMHBl M AHAIU3UPOBATH IIOJYYEHHBIC pE3YyJbTaTbl C Y4ETOM

3aJJaHHOM MOTPEIIHOCTH U3MEPEHU I

coOmoaTh MpaBWja TEXHUKH O€30MacHOCTH mpu  pabore C

1abopaTopHbIM 000pyI0BaHUEM

pa3nyaTth OCHOBHBIE MPHU3HAKM HW3YYEHHBIX (U3UUECKUX MoJeneit:
MaTepHuajgbHasi TOYKa, abCONIOTHO TBEPAOE TENO, TOUYCYHBIH MCTOUYHHUK
CBETa, JIyd, TOHKas JIMH3a, IUIAHETapHas MOJEIb aToOMa, HYKJIOHHas

MOZCJIb aTOMHOTIO sA/1pa



1.15

1.16

1.17

1.18

1.19

1.20

1.21

XapaKkTepu30BaTh TMPUHIMIIBI JCHCTBUS HM3YyYEHHBIX MNPHOOPOB U
TEXHHUYECKUX YCTPOMCTB C OMOPOM HA UX ONHCAHUS, UCIONb3Ys 3HAHUS O
cBOWicTBaX (u3MuecKkux sBICHUH U HeoOXoAuMbIe (pusHyecKue

3aKOHOMCPHOCTH

UCIIOJIB30BATh CXEMbI U CXEMAaTHUYHBIEC PUCYHKH U3YYECHHBIX TEXHUUYECKUX
YCTPOMCTB, W3MEPHUTEIBHBIX MPUOOPOB M TEXHOJIOTMYECKHX MPOIECCOB
OpU pelIeHNH Y4eOHO-NIPAKTUYECKUX 3a]lad, ONTHUYECKHE CXEMbl JUIS

MOCTPOCHUS N300pAKEHHI B TNIOCKOM 3€pKaJie ¥ COOMparoIe JuH3e

OPUBOJUTH  HpUMEpPbl  (HaXOAMTh HHGPOpPMALMIO O  [PHUMEPaX)
NPaKTHYECKOTO HCIIONIB30BaHUS (PU3NYECKMX 3HAHWH B TOBCEIHEBHOM
KHU3HH 7151 o0ecTiedeHns: 0€30MacHOCTH P 0OpaleHu: ¢ IpudopaMu 1
TEXHHYECKHMH YCTPOMCTBAMH, COXPAHEHHUS 3[0POBbS U COOIIOICHUS

HOPM 35KOJIOTUYCCKOT'O IMOBCACHHUA B Oprxcaromeﬁ cpeac

OCYILECTBIIATh MOMCK HMHGpOpPMALUU (U3MUECKOTO COJCpKAHUS B CETH
HuTepHeT, caMOCTOSATENBHO (GOPMYTUPYSI TOUCKOBBII 3aMpoC, HAXOAUTh
YT ONpPEeNICHHs TOCTOBEPHOCTH MOJIy4eHHON HH(POPMAIIUN Ha OCHOBE

HMCIONINXCA 3HAHUM U JOIIOJIHUTCIIBHBIX UCTOYHHUKOB

UCIIOJIb30BaTh IIPU BBIITOJIHEHUH YYEOHBIX 331aHUN HayYHO-TIOMYJISIPHYIO
auTepatypy (U3MYECKOTr0 COJACpXaHMs, CIPABOYHbIE MaTepHalbl,
pecypcsl ceth MIHTepHeT; Bi1ageTs NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,

npeoOpa3oBanus MHGOPMAITUK U3 OJTHOW 3HAKOBOW CHCTEMBI B APYTYIO

CO3/1aBaTh COOCTBEHHBIE NMUCHMEHHBIE U YCTHbIE COOOIIEHUSI HA OCHOBE
UHPOPMALIMU M3 HECKOJIBKHX HCTOYHUKOB (DU3UUECKOTO COACpIKaHUs,
nyOJIMYHO IIPEJICTaBIISATh pE3yJIBTaThI IIPOEKTHOMN WIH
HCCJIEIOBATENIbCKON ACSATENBHOCTH, NPU 3TOM IPaMOTHO MCIIOJIb30BaTh
U3yYCHHBI TOHATHUIHBIN amnmapar H3y4aeMoro pasaena (Gu3uku u
COTIPOBOXAATh BBICTYIUICHHE TNpPE3EHTAIMeld C y4E€TOM OCOOEHHOCTEH

ayauTopun CBEPCTHUKOB

IpU BBITIOJIHEHUN YYEOHBIX MPOEKTOB U HCCIEIOBAaHUMN (PU3NIECKUX
IPOIIECCOB paclpenesTh O0S3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTAaBJICHHBIMU 33J]a4aMU, CJIEIUTh 3a BBINOJHEHUEM IJIaHA IEUCTBUM U
KOPPEKTUPOBAaTh €ro, aJCKBAaTHO OIICHWBATh COOCTBEHHBIM BKJIAJA B
JesATEeIbHOCTh CPYIIIIBI, BBICTpanBaTh KOMMYHUKaTUBHOE

B3aUMO/ICHCTBHE, IPOSBIISS TOTOBHOCTh pa3penaTh KOH(PIUKTHI



HHPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon
paszena Kon aiiemenTa IIpoBepsiemblie 3J1eMEHTHI CO/IePKAHUS
®U3UKA U EE POJIb B [IO3HAHUU OKPYXXAIOILIETO MHUPA
®uzuka — Hayka O Ipupofe. SIBieHHs NPUPOIBI.
11 Ousnyecknue  ABICHUSA:  MEXaHUYECKHE,  TEeIUIOBBIE,
IJEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBbBIE
dusnueckue BeIMunHbl. M3mMepenne (pu3nyecKux BeINYKH.
1.2 Ouznueckne  npubopel. IlorpemHocTs  M3MepeHUil.
MexnyHapoaHas cucTemMa eIMHUIL
EcTecTBeHHOHayuHBIi METOJ] IO3HAHUS: HaOJIO/EHUE,
1 13 MIOCTAaHOBKA HAy4HOTO BOINPOCA, BBIABIKEHHE THIIOTES,
HKCHEPUMEHT 10 MpPOBEpPKE THUIoTe3, OOBsSCHEHUE
Ha0J110/1aeMOT0 SIBJICHUS
1.4 Onucanue GU3NYECKUX ABJICHUN C TIOMOIIBIO MOIeeH
[IpakTrueckue pabOThI:
##HPar###113mepenne paccTOSHUH.
###Par###113mepenne o0bEMa JKUIKOCTH U TBEPIOTO Tea.
Lo ###Par###Onpenenenue pa3MepoB MaJlbIX Tell.
H#HH##Par#H##lI3mMepenne  TemmepaTypel  NPU  TTOMOIIHU
KHUJKOCTHOTO TEPMOMETpA U JJaTUMKA TEMIIEPATYPbI
IMEPBOHAYAJIbHBIE CBEJJEHW S O CTPOEHUUN BEILIECTBA
##HPar###CTpoeHue BeIlecTBa: aTOMbl M MOJIEKYJIbI, MX
2.1 pa3zMepbl. OnBITHI, TOKa3bIBAIOLIUE JAUCKPETHOE CTPOEHHUE
BelIeCTBa
2 ###Par###|pixkenue yactuil BemectBa. CBsS3b CKOPOCTH
2.2 JNBIDKEHUS YacTUIl C Temmeparypoil. bpoyHoBckoe
nBIKeHue, Tuddy3us
23 BzanmopeiicTBre 4acTHUI BEIIECTBA: MPUTSHKEHUE U

OTTAJIKMBAHHUC



##H#Par###ArperaTHple COCTOSIHMSI BEILECTBA: CTPOCHHUE

ra3oB, JKHJIKOCTeH W TBEPIBIX (KPUCTAUIMYECKHUX) TEIl.

2.4 B3aumocBs3p MeEXAy CBOMCTBAMM BEUIECTB B Pa3HbBIX
arperaTHbIX COCTOSIHHSIX M HX aTOMHO-MOJICKYJISIPHBIM
CTpOCHHEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUN BObI
[IpakTuyeckue paboOTHI:
#H##Par###0nenka nuaMeTpa aroMa METOJIOM PSIoB (C
UCTIONB30BaHuEM (oTorpaduii).

2.6 #HHPar###OnbITE 1o HaOJIFO JEHUTO TEIUIOBOTO

pacumpeHus ra3os.
H#HHPar#H##0nBITB 10 OOHAPYKEHUIO  JICUCTBUS  CHII

MOJICKYJISIPDHOI'O MIPUTAKCHUA

JIBIDKEHUME U B3AUMOJIEVICTBUE TEJI

31 Mexanunueckoe JIBDKEHUE. PaBHOMepHOE 51
' HEPAaBHOMEPHOE JIBUKECHHE
#H##Par#H##CkopocTb. Cpennsis CKOPOCTH npu
3.2 HEPaBHOMEPHOM JBWKEHUU. Pacuér mytu u BpeMeHHU
JIBUKEHUS
SIBnenue uHepnuu. 3akoH MHepuuu. B3aumoneicTeue Ten
3.3 KaK MPUYMHA U3MEHEHMsI CKOPOCTH JIBHXKEHHs Tell. Macca
KaK Mepa MHEpTHOCTH Tella
34 ###Par###llnotHocts  BemiectBa. CBA3b IUIOTHOCTH €
' KOJIMUYECTBOM MOJIEKYJ B elMHUIIe 00BbEMA BEIIeCcTBa
3.5 Cuna xak XxapakTepuCTHKa B3aUMOJIEHCTBUS Tell
36 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuiibl C
' MIOMOLIbIO AUHAMOMETPA
3.7 ###Par##Isnenne TaroreHus u cwia Tsokectd. Cuna
' TSKECTH Ha Apyrux maaHerax. Bec Tema. HeBecomocTh
28 Cuna TpeHus. TpeHHE CKOJBXEHHS M TPEHUE IOKOS.
' Tpenue B IpUpoOe U TEXHUKE
3.9 ##HPar##H#Cnoxxenue Ccuil, HalpaBJIEHHBIX [0 OJHOU
' npsMoH. PaBHOAEHCTBYIOIAs CUIT
3.10 [IpakTuueckue padbOTHI:



3.11

3.12

OrmpezenieHHe  CKOPOCTH ~ PaBHOMEPHOTO  JBHXKEHUSA
(mapuika B KHJIKOCTH, MOJETH  JJIEKTPUYECKOTO
aBToMoOWIE W Tak pganee). OmnpeneneHue cpemHei
CKOPOCTH CKOJIbKEHHUsI OpycKa WM IIapuKa MO HAKIOHHOM
mwiockoctd. OrnpeneneHne MIOTHOCTH TBEPAOIO Tena.
OnbIThI, JEMOHCTPUPYIOUIHE 3aBUCUMOCTb PACTSKEHUS
(meopmarnmm) MpyKUHBI OT MPUITOKEHHON CHIIBI. OTBITHI,
JEMOHCTPUPYIOIINE 3aBUCHUMOCTh CHJIBI TpEeHHUs
CKOJIBXKEHHS OT Beca Tella U XapakTepa CONPUKACAIOMINXCS

ITIOBEPXHOCTEU

@usnueckue SBICHHUA B NPHUPOIE: NPUMEPBI IBWKEHUS C
pa3IMYHBIMM CKOPOCTSIMH B JKMBOM M HEKUBOU IPUPOAE,

NeCTBUE CUJIbI TPEHUSI B IPUPO/IE U TEXHUKE

TexHuyeckue yCcTpoucTBa: TMHAMOMETP, TOAIIMITHUKI

JIABJIEHME TBEPJIBIX TEJI, )KUJIKOCTEHN 1 TA30B

HaBnenue TtBEpHoro Ttenma. CnocoObl YMEHBIICHHS |

i YBEJIMYEHUS 1aBIICHUS
42 JlaBnenue rasa. 3aBUCHUMOCThH JaBJICHHS Ta3a OT 00bEMa,
' TEMIEPATYPbI
43 [lepenaua naBneHus TBEPABIMHU TeNaMH, XUAKOCTAMU M
' razamu. 3akoH [lackans. [THeBMaTu4eckue MalmHbI
3aBUCHUMOCTh  JaBJIGHUS  KHJIKOCTH  OT  TJIyOWUHBI.
4.4 lunpocratnaecknii mapagokc. CooOmaronuecss COCY/IbI.
lMunpaBnuueckrue MEXaHU3MBbI
AtMmocdepa 3eminn u atmocdepHoe AaBieHue. [IpuunHbI
A5 CYIIECTBOBAHUS BO3AYIIHOW 000504ku 3emin. OmbIT
' Toppuuennu. 3aBucuMocTh aTMOC(EepHOro NaBICHUS OT
BBICOTBI HaJl YDOBHEM MODSI
45 W3mepenune armocdepHoro pasneHus. I[Ipuboper ams
' M3MepeHust aTMOC(EpPHOro JaBIeHUS
47 JleiicTBHE KUIKOCTH M raza Ha MOTPYKEHHOE B HUX TEJNO.
' BritankuBaroias (apxumeioBa) cuia. 3akoH Apxumena
4.8 [InaBanue ten. Bo3nyxomnnaBanue
4.9 [IpakTrueckue pabOTHI:



HccnenoBanue 3aBUCHUMOCTH Beca Tejla B BOJI€ OT 00bEMa
MOrPY>KEHHOM B JKHAKOCTh dYacTu Tena. OnpenerneHue
BBITAIKMBAIOIEH  CWJIbI, JEHUCTBYIOLIEW HA  TEIO,
NOrpy>XKEHHOE B KUAKOCTh. IIpoBepka He3aBUCUMOCTHU
BBITAIKMBAIOIIEA CHJIBI, JICMCTBYIOIIEH Ha TeEJIO B
KUIKOCTH, OT Macchl Tena. ONbITHI, AEMOHCTPUPYIOIIHE
3aBUCUMOCTD BBITAJKHUBAIOLIEH CHIIBI, JECHCTBYIOIIEH Ha
TEJO B >KHJIKOCTH, OT 00BEMaA MOTPYKEHHON B KHUIAKOCTH
YacTH TeJla U OT IJIOTHOCTU XKUAKOCTH. KoHCTpynpoBanue
apeoMeTpa WM KOHCTPYMPOBAaHUE JIOAKU U OIpPEACIICHHUE

€€ rpy3004EMHOCTH

4.10

411

dusnueckue SBICHUS B MPHUPOJIE: BIUSHUE aTMOC(HEPHOTO

JTaBJICHUS Ha )KMBOW OpraHM3M, IJIaBaHUE PbIO

TexHuyeckue ycTpoilcTBa: CcOOOIIAIOMIMECS  COCY.IbI,
YCTPOMCTBO  BOJIONPOBOJA, THUAPABIMYECKHN  Ipecc,
MaHOMETp, OapomeTp, BBICOTOMEp, IOPIIHEBO Hacoc,

apeomeTp

PABOTA, MOIIHOCTDB, SHEPT A

5.1 Mexanundeckas paboTta
5.2 MexaHuueckas MOIHOCTb
£ 3 IIpocTble  MexaHU3MbI:  pblYar, OJIOK, HaKJIOHHas
' I10ckocTh. [IpaBuiio paBHOBECHS phIara
5.4 [IpumeneHue npaBuiIa paBHOBECHs pblyara K OJI0Ky
«3omnotoe npaBuio» MexaHuku. Kosdduuuent nonesnoro
5.5 JeWCcTBUST MEeXaHU3MOB. lIpocThie MeXaHWU3MBI B OBITY U
TEXHUKE
5.6 [loTeHunanbHas 3HEPTUHU Tea, HOJHATOrO HaJ 3eMIEN
5.7 Kunernueckas sHeprus
58 IlonHast MexaHudeckas S3Heprus. 3aKOH M3MEHEHUs U
' COXpaHEeHHS MEXaHUYECKON YHEprun
[IpakTudeckue padbOTHI:
5 g ##HPar###Onpenenenne  pabOThl  CWIIBI  TPEHUS HpHU

PAaBHOMCPHOM  JIBUIKCHHMU TCJia 110 FOpHSOHT&J’IBHOﬁ

IOBCPXHOCTH. HCCJ’IGI{OB&HI/IC YCJIOBI/Iﬁ PaBHOBCCHUA



5.10

5.11

ppryara. M3mepenne KIIJ[ HakIOHHOM  IUIOCKOCTH.

N3ydeHue 3aKkoHa COXpaHEHUsS] MEXaHUYECKOM YHEPTUH
dusnueckue ABICHUSA B Impupoac: peldarv B TECJIC YCJIOBCKA

TexHuueckue YCTpOﬁCTBaZ pblvyar, HO,I[BI/I)KHHﬁ n
HGHOHBI/I)KHBII;'I 6JIOKI/I, HAKJIOHHAadA IJIOCKOCTb, IIPOCTBIC

MEXaHU3MBI B OBITY

8 KIIACC
Kon
Kon anemenTa IIpoBepsiemble 3JIeMEHTHI COlePKAHUS
paszeJia
TEITJIOBBIE ABJIEHW A
OcCHOBHBIE  TIOJIO)KEHUS ~ MOJIEKYJISIPHO-KHHETUYECKON
61 TEOpUU CTPOEHHUs BellecTBa. Macca U pa3Mepbl MOJIEKYIL.
' OmnbIThl, NOATBEPXKJAIOIIME  OCHOBHBIE  IIOJOXEHHUs
MOJIEKYJIIPHOKMHETHYECKOI TeopuH
6.2 Mopenu TBEPAOTO, KUIKOTO M Ta3000pa3HOTO COCTOSHUN
. BenlecTBa. Kpucramuinyeckue u amopHsle Tena
6.3 OObsicHEHUE CBOMCTB ra3oB, KUAKOCTEN U TBEPIBIX TET Ha
' OCHOBE TMOJI0)KEHUN MOJIEKYJIIPHOKUHETUYECKON TEOPUHU
6.4 CMaunBaHue U KalWUISIPHBIE SIBICHUS
6 6.5 TemoBoe paciinpeHye U cxaTue
6.6 Temmneparypa. CBsA3b TeMIepaTypsl €O CKOpPOCTBIO
. TETJIOBOT'O JIBUKEHUS YaCTHI
6.7 Baytpennss sneprusi. CriocoObl M3MEHEHHUs BHYTpPEHHEH
. SHEpIuu: Terionepeaya U CoBepiieHue padboTbl
6.8 Bunsl Tteruonepenauu: TEMJIONPOBOJHOCTb, KOHBEKIIMS,
. u3Iy4YeHue
6.9 KonnuecTBo TemnoTel. Y aenbHas TEIOEMKOCTD BEIIECTBA
TermmooOMeH ¥ TEIIOBOE paBHOBECHE. Y paBHEHHE
6.10
TEIUIOBOTO OajaHca
6.11 [InaBneHue M OTBEpACBAHUE KPUCTAIMYECKUX BELIECTB.



6.12

6.13
6.14

y,I[eJ'IBHaH TCINIOTA ITJIaBJICHUA

[TapooOpazoBanue u konaencanus. Vcmnapenue. Kumnenue.
VYaenpbHas TemioTa MapooOpa3oBaHHs.  3aBUCUMOCTH

TEMIEPATyphbl KUTICHUS OT aTMOC(HEPHOTO JaBICHUS
BnaxxHocTs BO3tyxa

SHCpFI/IfI TOIIJINBA. YI[CJ'H)HaSI TCIJIOTA CTOpAaHUA

6.15

6.16

6.17

[Tpunnuns! paboTs! TermnoBbix Apurarenei KI1/1 reruioBoro
ABurates. TennoBble ABUTATEN W 3aIATA OKpPYXKarolen
Cpebl

3aKOH COXpaHEHMsI M IMPEBPALIEHUS 3HEPTUU B TEIUIOBBIX

nporieccax

[IpakTuyeckue paboOTHI:

H#HHHPar###0nBITEI 0 OOHAPYXKEHUIO  JCHCTBUS  CHII
MOJIEKYJISIPHOTO MPUTSKEHHUS.

#HPar##H#OnbITBl 1O BBIPAIIMBAHUIO  KPHUCTAJJIOB
IIOBAPEHHOM COJIM WIH caxapa.

#H##Par###OnbITE o HaOJIFOJEHUTO TEIUIOBOIO
paclIMpeHust ra30B, KHUJIKOCTEH U TBEPIBIX TEIN.
##HPar###Onpenenenne AaBlIeHUs BO3JyXa B OajuloHe
LINpULA.

H#HHHPar###0nBITEI,  IEMOHCTPUPYIONIHME  3aBUCHUMOCTH
JaBJIEHUs] BO3/yXa OT €ro o0béMa M HarpeBaHus WIH
OXJIQKICHUSL.

###Par###llpoBepka TUNOTE3bl JIMHEHHOM 3aBUCHMOCTH
JUIMHBI CTOJIOMKA >KUIKOCTH B TEPMOMETPUYECKOM TpyOKe
OT TEMIIEPATYPBHI.

##HPar##H#HabmoneHre U3MEHEHUs! BHYTPEHHEH SHEPrUH
Tella B pe3ysibTaTe TeIulonepeaayd U padoThl BHEIIHUX
CHJL.

###Par##llccnenoBanue  sSBIEHUS TEIUIOOOMEHA TIpH
CMEIIMBaHUU XOJIOAHOM U ropsyeil BOAbI.
###Par###Onpenenenue KOJINUECTBA TEIIOTHI,

MOJIYYEHHOTO BOJOW TIpH TEIIOOOMEHE C HarpeThiM



6.18

METAJUIMYECKUM LIMIHHAPOM.
##HPar####Onpenenenne YAEIBHOU TEIJI0OEMKOCTH
BEIIECTBA.

#H##Par#H##lccnenoBanue mpoliecca UCIIapeHuUs.
##HPar###OnpenienieHne  OTHOCHUTENBHOM  BJIaXXHOCTH
BO37yXa.

#H#Par####0Onpenenenue yAeIbHONW TEIJIOTHl IUIABIICHUS

JIbJA.

®dusnyeckue SABJIEHUS B NPUPOJE: TMOBEPXHOCTHOE
HaTSDKCHME W KalWULIPHBIE SIBICHHMSA B IIPUPOJE,
KpUCTaJIIbl B npupoze, usinydyeHune CoiHLA, 3aMep3aHue
BO/IOEMOB, MOpPCKHE Opu3bl; 00pa3oBaHHE POCHI, TyMaHa,

HHes, CHera.

6.19

TexHuueckue  yCTPOMCTBA:  KAalWUIAPbL,  IPUMEPHI
HCIIOJIb30BAaHNSl KPUCTAJUIOB, JKUAKOCTHBIM TEPMOMETP,
JaTYUK TEMIIEPATypbl, TEPMOC, CUCTEMA OTOILIEHUS JOMOB,
TMUTPOMETpPBI, ICUXPOMETp, MapoBas TypOuHa, IBUIaTesb

BHYTPEHHETO CrOpaHusl.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHW A

7.1 Dnektpuzalys Tei. [[Ba posia dIeKTpUIeCKUX 3apsiioB
B3aumoneiictBue  3apspkeHHbIX  Ten.  3akoH — Kynona

7.2 (3aBHCUMOCTb CHJIBI B3aUMOJICHCTBUS 3apsSKEHHBIX TEJl OT
BEJIMYUMHBI 3apS/I0B U PACCTOSHUS MEXTy TeJIaMH)
Onextpuueckoe mnozie. Hanmpspk€HHOCTH 3IEKTPUUYECKOTO

7.3 nosist. [IpuHIMI Cymepro3uify JIEKTPHIECKUX ToJiel (Ha
KaueCTBEHHOM YpPOBHE)
Hocurenn  snexTpudeckux  3apsnoB.  JIEMEHTapHbIN

7.4 anekTpudeckuil 3apsia. Ctpoenue aroma. [IpoBomHuku u
TUDIIEKTPUKU

7.5 3aKOH COXpaHEHUs FIEKTPUUYECKOTO 3apsiia

26 DneKTpuYeCKuit TOK. Ycnosus CYyILLIECTBOBaHUS

QJICKTPHUYCCKOI'O TOKaA. VCcTOYHHKH MOCTOSHHOT'O TOKa



HeﬁCTBHH QJICKTPHUYCCKOI'O TOKa (TeHJ’IOBoe, XUMHNYECCKOC,

o MAarHuTHOE). DIIEKTPUUECKHUI TOK B )KHJIKOCTSIX U ra3ax
- Onektpuyeckas 1enb. Cuia ToKa. DJIEKTPUYECKOE
' HaIpsKEHUE
29 ConpoTuBiieHUE TPOBOJAHUKA. YIEIbHOE COMPOTHUBIICHUE
' BEIIIECTBA
7.10 3akon Oma aJ1 y4acTka 1enu
[locnenoBarenbHOE W MapauieIbHOE  COCIWHEHUE
7.11
MPOBOJHUKOB
Pabota 1 MOIITHOCTB JEKTPHUUECKOTO TOKA. 3aK0oH JIKoyis
7.12
— Jlenma
213 DNeKTpUUYecKue TIenmd U TMOTPEeOUTEeNN DIEKTPHUUSCKON
' sHepruu B ObITy. KopoTkoe 3aMbIkanme
ITocTossmaple MarHuTel. B3amMojeiicTBHE MOCTOSHHBIX
7.14
MarsuToB
MaruauTtHoe nosie. MarautHoe 1oJjie 3eMJInd U ero 3HauyeHue
7.15
IUTS SKU3HHU Ha 3eMiie
216 OnbiT Opcrena. MarHuTHOE Moj€ 3JIEKTPUYECKOTO TOKA.
' [IpuMeHeHne 37eKTPOMArHiTOB B TEXHUKE
JleficTBUe MAarHUTHOTO TMOJS Ha MPOBOJAHUK C TOKOM.
717 DNEeKTpoABUTATENIb TOCTOSIHHOTO Toka. lcnonb3oBaHue
' JJIEKTPOJIBUraTelel B TEXHUYECKUX YCTPOMCTBAX M Ha
TpaHCIOPTE
- 18 Omnprtel Papanes. SBiaeHUE dIEKTPOMATHUTHOW WHIYKITUH.
' [IpaBuno Jlenna
Onektporereparop. CrocoObl MOJYYEHHS SICKTPUUCCKOM
7.19 SHEPTHH. DNEeKTPOCTAHITUN Ha BO300HOBJISIEMBIX
HUCTOYHUKAX YHEPTUH
[IpakTuueckue padboOTHI:
290 OMNBITHI 10 HAOMIOJACHUIO SJIEKTPU3AIMHI TEJI HHIYKIIHECH U

IIpu COIPUKOCHOBCHUMU.

HccnegoBanue aeicTBUsS QJICKTPUYCCKOIO  IIOJIsI  Ha



MIPOBOJIHUKY U TUDJIEKTPUKH.
COopka u mpoBepka pabOTHI AIEKTPUYECKON  IEnu
MTOCTOSTHHOTO TOKA.

W3mepenue u peryanpoBaHue CUIIbI TOKA.

N3mepenue u peryaupoBaHue HaAPsHKEHUS.

UccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, HUJYIIETO Yepe3
pEe3UCTOp, OT COMPOTUBIICHUS PE3UCTOPA U HATPSIKCHHS Ha
pe3ucrope.

OnbIThL, JEMOHCTPUPYIOLIUE 3aBUCUMOCTD AJIEKTPUUECKOTO
COTNPOTHUBIICHUSI TMPOBOJHUKA OT €ro JUIMHBI, IJIOIIAIU
MOTNIEPEYHOT0 CEUEHUs U MaTepuaa.

[IpoBepka mpaBuia  CIOXKEHUS  HANPSKEHUH  MpU
MOCJIEIOBAaTEIbHOM ~ COCIMHEHMM  JIBYyX  PE3UCTOPOB.
[IpoBepka mpaBmia sl CWIbI TOKAa MPU MNapajjIeIbHOM
COEIMHEHUH  PE3HCTOPOB. Onpenenenne  paboThI
JJEKTPUYECKOTO  TOKa, HAYIIEr0 4Yepe3  pe3ucTop.
Onpenenenue MOUTHOCTH 3JEKTPUUYECKOTO TOKa,
BBIIEIIAEMON Ha pe3ucTtope. MccnegoBaHue 3aBUCUMOCTH
CHJIBI TOKA, UAYIIET0 Yepe3 JaMIOUKy, OT HaImpsDKCHHUS Ha
Heil. Omnpenenenne KIIJ[ narpeBatens. HMcciaemoBanue
MAarHUTHOTO B3aUMOJCHCTBUSL TOCTOSIHHBIX MAarHUTOB.
N3yuenrne MarHMTHOTO TOJISI TMOCTOSIHHBIX MAarHUTOB TpHU
WX OOBCIMHEHHWH W pasjaeiieHuu. VccriemnoBanue aercTBus
3JIEKTPUYECKOTO TOKAa HA MAarHUTHYIO CTpesiKy. ONBITHI,
JEMOHCTPUPYIOLINE 3aBUCHUMOCTbh CUJIbI B3aUMOJECHCTBUSA
KaTYIIKA C TOKOM U MarHuTa OT CHJIbI TOKA M HaIlpaBJICHUS
TOKa B KaTyluke. M3ydeHue neicTBUsI MarHUTHOTO TOJISI Ha
MPOBOJHUK C TOKOM. KOHCTpyupoBaHuWE U H3y4y€HUE
paboThI DJIEKTPOABUIATES. N3mepenune KILJ
3JIEKTPOJIBUTaTEIbHOMN YCTaHOBKHU. OnbIThI o
WCCIEAOBAHUIO SIBJICHUS DJIEKTPOMArHUTHOM WHAYKIUU:
WCCTIeIOBAaHUE WM3MCHECHHM 3HAYEHUS W HaIpaBJICHUS

WHAYKIOUOHHOI'O TOKa



7.21

1.22

dusnueckue SBICHUS B TPUPOJIC: IIEKTPUICCKHUE SBICHUS
B arMocdepe, DIIEKTPUYECTBO IKHBBIX OPraHU3MOB,
MarHuTHoe Toie 3emMiu, Jpedd TMoIrcoB,  poJIb

MAar"dHuTHOI'O ITOJIA JIA KHU3HH Ha 36MJ’I€, IMOJIAPHOE CUAHUEC

TexHUu4ecKue yCTpOMCTBA: DJIEKTPOCKOI, aMIIEpMETp,
BOJITMETP, PEOCTAT, CYETYUK DIEKTPUUYECKOM DHEPIHH,
JJIEKTPOOCBETUTENbHBIE pUOOpHI, HarpeBaTelbHbIE
AJIEKTPOIPUOOPHI (mpumepsl), 3JIEKTPUYECKHUE
NIPEAOXPAHUTENIH,  JJIEKTPOMArHUT,  JJIEKTPOJBUIATEIb

IIOCTOAHHOI'O TOKA, reHEpAaTOp MOCTOAHHOT'O TOKAa

9 KUIIACC
Kon
Konx snementa [IpoBepsiembie 271EMEHTBI COAEPKAHMS
paszziena
MEXAHMWYECKMUE ABJIEHUA

Mexannyeckoe — OBMOKCHME.  MarepuanbHas — TOYKA.

5.1 Cucrema orcuéra

8.2 OTHOCHTENBHOCTh MEXaHUYECKOTO IBMKCHUS

8.3 PaBHOMEpHOE NPSAMOIIMHENHOE IBUKEHHUE
###Par##H#HepaBHOMepHOE TNPSAMOJIMHENHHOE JBU)KEHUE.

8.4 CpenHsss W MIHOBEHHass  CKOPOCTb  Tejaa  IpHU
HEPaBHOMEPHOM JIBUKEHUU
Yckopenue. PaBHOyCKOpeHHOE IIPSAAMOJIMHENHOE

8 85 JBIDKEHUE

8.6 ###Par##H#Crobonnoe nanenue. OnbITel [ anmmest
#HH#Par####PaBHOMEpHOE  JABUKEHUE 110 OKPYXKHOCTH.

8.7 Ilepuon m wyactora oOpamenus. JluHelHas W yrioBas
ckopocTH. LleHTpocTpeMuTenbHOe yCKOpEeHHe

8.8 Ilepsriii 3akoH HeroToHa

8.9 Bropoii 3akon Herorona

8.10 Tperuii 3akoH Hprotona

8.11 HHHPartH#H# [puHIMI CyTeprIO3UIIIN CHUIT



8.12

Cuna ynpyroctu. 3akoH ['yka

#H#Par##H#Cuna TpeHus: cujia TPEHUsS! CKOJIbKEHMS, CHja

813 TPEHUS TIOKOS, IPYTUE BUIBI TPCHUS
8.14 #A#Par###Cuna TspKecTH U 3aKOH BCEMUPHOTO TSATOTSHHSL.
' Yckopenue cBOOOHOTO TaICHUS
815 JBmwxkenue mianer Bokpyr Connna. IlepBast kocMuueckas
' ckopocTb. HeBecoMoCTh 1 neperpy3ku
PaBHOBecue marepuasibHOM TOYKH. AOCOJIOTHO TBEpAOE
8.16
TEJIOo
8.17 ####Par##HPaBHoBecre TBEPAOTrO Tesa € 3aKPErIEHHOM
' OChI0 BpauieHusa. MoMmeHT cuibl. LleHTp Tsxectn
8.18 Nmnynsc Tena. M3menenue ummnynsca. IMnyibsce cumsl
8.19 3aKOH COXpaHEHUs UMITYJIbCa
8.20 #i#HParfH##PeakTUBHOE NBU)KEHHE
8.21 Mexanndeckasi paboTa U MOITHOCTh
8.2 Pabota cun TskecTd, ynpyroctu, TpeHus. CBsi3b HEPTUH
' 1 paboThI
893 [lorennmanbHast ~ dSHEpPrus  Tejla,  MOTHATOTO  HAJ
' MIOBEPXHOCTBIO 3eMJIN
8.24 IToTeHnnanbHas SHEPIUs CKATON MPY>KUHbI
825 #H##Par##H##Kunetnyeckas SHEPTHUS. Teopema 0
' KMHETUYECKOU DHEPIUU
8.26 H#H#HPar##H#3akoH coxpaHeHHs] MEXaHUYECKOH SHEPTHH
[TpakTuyeckue paboTHI:
Ompenenenue cpeaHel CKOPOCTH CKOJBKEHUSI OpycKa WUITH
JBIDKEHUS] ~ [IAapUKa 1O  HAKIOHHOW  TUIOCKOCTH.
OmnpeneneHne YCKOpeHHUs Telna HpPU PaBHOYCKOPEHHOM
JBMKEHUH 110 HAKJIOHHOW TJIOCKOCTH.
8.27 HccnenoBanne 3aBUCUMOCTH TIYTH OT BPEMEHH TIpH

PaBHOYCKOPEHHOM JIBIDKEHUU 0€3 Ha4albHON CKOPOCTH.

[IpoBepka TruUMOTE3BI: €CIW TPU PABHOYCKOPEHHOM
IBYOKCHUH 0€3 HayalbHOW CKOPOCTH MYTH OTHOCATCS Kak
psa HEUETHBIX YHCEN, TO COOTBETCTBYIOIIME MPOMEKYTKH

BPEMCHHU OIUHAKOBBLI.



8.28

8.29

HccnenoBanue 3aBUCUMOCTH CHITBI TPEHUSI CKOJIBKEHHUS OT
CHJIBI HOPMAaJBHOTO JIaBJICHUSI. Omnpenenenue
KodQduureHTa TpeHus CKoJbkeHus. OmnpeneneHue
KECTKOCTHU MpYKUHBL. OmpeneneHne padoTsl CHIIbI TPEHUS
NpU PaBHOMEPHOM JIBIDKCHHH Tella 10 TOPU30HTAIBHOM
noBepxHocTu. OnpezaeneHne paboThl CHITBI YIIPYTOCTH TIPH
noabpEMe Tpy3a C HCIOJIB30BAaHUEM HETOABIKHOTO H
IMOJABVKHOTO OJIOKOB

@dusnyeckue SBICHUS B TPUPOAC: NPWINBBI U OTIUBBL,
nwkeHue 1iaHeT CONHEYHOH CHCTEMBI, PEaKTHBHOE
JBHMKCHUE KHBBIX OPTaHU3MOB

TexHuueckue  yCTpOMCTBA: CIIUJIOMETpP,  JAATYUKH

MMOJIOKCHUS, paCCTOAHNUA U YCKOPCHU A, PAKCTHL

MEXAHWYECKUE KOJIEBAHMA 1 BOJIHBI

9.1

9.2

9.3

9.4

9.5
9.6

9.7

KonebarenbHoe nBumxenune. OCHOBHBIE XapaKTEPUCTUKU

KOJIeOaHMi: IEPHO/I, YaCTOTa, aMILUTUTY/Ia

Maremarnueckuit u NPY’KAHHBIN MasITHUKHU.

HpeBpameHHe OHCPI'ur 1Ipu Koy1e0aTeIbHOM JABHMOKCHHUN

3aryxatomue KojiebaHus. BvIHYyXJIeHHBIE KoJIeOaHUSI.

Pe3onanc

Mexanudeckue BOJHBL. CBOMCTBA MEXaHHMYECKUX BOJIH.
[IpononpHBle W mONEpevHbIE BOJIHBL. J[IMHA BOJHBI U
CKOpPOCTbh €€ pacrpocTpaHeHUs. MexaHH4ecKrue BOJIHBI B
TBEPJOM TeJle, CEHCMUYECKHE BOJIHBI

3ByK. ['poMKOCTH 1 BbICOTA 3ByKa. OTpakeHUE 3ByKa
Wudpa3Byk u yabTpa3Byk

[IpakTrueckue paboTHI:

Omnpenenenne  4acTOTHI W Tepuoja  KoyeOaHUit
MaTeMaTUYECKOTrO MasiITHUKA.

Onpenenenne  4acTOTHI M Tepuoja  KoseOaHUit
MPYKUHHOTI'O MassTHUKA

HccrnenoBanne  3aBUCHMOCTH — TNEpHOAA  KoJjeOaHHiA
MOJBEIICHHOTO K HHUTH Tpy3a OT JUIMHBI HUTH.
HccnenmoBanne  3aBUCHMOCTH  TepHoja  KoJjeOaHui

NPY>)KMHHOIO MAasATHUKA OT wMacchl rpys3a. IIpoBepka



10

11

HE3aBUCUMOCTH nepuoaa KoJIeOaHui rpysa,
MOJIBEIIEHHOTO0 K HHUTHU, OT MAacChl Ipy3a M KECTKOCTU

npyxuHsl. I3Mepenue yckopeHus cBOOOIHOTO MaieHUs

9.8

9.9

®Ou3nyeckue SBICHHUSI B npupoac: BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3CMIICTPACCHUC, celicMHU4YecKue BOJIHBI,

LIYHaMH, 3XO0

TexHudeckue  yCTpOMCTBA:  3XOJOT, HUCIOJIB30BaHUE

YIBTPa3ByKa B OBITY U TEXHHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMATI'HUTHBIE BOJIHbBI

101 DJEeKTPOMarHuTHOE ToJe. JIEeKTPOMArHUTHbIE BOJIHBI.
' CBolicTBa 3JIEKTPOMarHUTHBIX BOJIH
10.2 [IIxana 31eKTpOMarHUTHBIX BOJIH
10.3 DJnieKTpoMarHuTHas mnpupoga cBera. CKOpocTh CBeETa.
' BonHoBBIE CBOlICTBa CBETa
[IpakTiueckue pabOTHI:
10.4 W3ydeHne CBONCTB AJIEKTPOMATHUTHBIX BOJIH C MOMOIIbIO
MOOUITBHOTO TenedoHa
@dusnyeckue ABICHHA B OpUpoAe: OHOIOrHYecKoe
10.5 NENCTBUE BHJIUMOTO, yIBTPapUOIETOBOTO u
PEHTI€HOBCKOTO U3JIy4EHUI
106 Texnuueckue YCTPOMCTBA: HCIIOJIb30BaHUE
' AJIEKTPOMArHUTHBIX BOJIH JJISi COTOBOM CBS3H
CBETOBBIE SBJIEHU A
111 JIyueBas monens cBera. MIcTOUHMKY cBETa
11.2 [IpsamosnHENHOE PaCIIPOCTPAHEHNE CBETA
113 Otpaxenne cBera. Ilnockoe 3epkano. 3aKOH OTPaKECHHS
' cBeTa
114 [Ipenomnenue cBera. 3akoH npenomiieHus ceta. [lomHoe
' BHYTPEHHEE OTPAKEHUE CBETA
11.5 JInnza. Xop nydeli B 1MH3E
116 Onrtuyeckas cuctema (oToanmapara, MHUKPOCKONA U
' TeJecKona
117 I'ma3 kak onrTuyeckas cucrema. bimsopykocTe U

AAJIbHO30PKOCTDb
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Paznoxenne Gemoro cBeta B cnekTp. OmbiTel HproTOHA.

18 CrnoskeHue clieKTpaiabHBIX LBETOB. J(Ucrepcus cBeTa
[IpakTiueckue paboTHI:
#H##Par###lccnenoBanue 3aBUCUMOCTH YIjla OTPaKEHUS
CBETOBOTO JIy4a OT YIJia a/ICHuUS.
###Par###113yuenue XapaKTEPUCTUK N300paKeHUsI
IpeIMeTa B INIOCKOM 3epKalie.
#H#Par###1ccnenoBanue 3aBUCUMOCTU yriia
MPEJOMJICHUSI CBETOBOTO Jy4a OT YyIJla TaJeHUs Ha
119 IPaHHIIE «BO3TYX — CTEKIION.
' ###Par###llonyuenne  m300paXeHUH ¢ MTOMOIIBIO
coOUMparoIIeH JINH3HI.
#H##Par###O0npenenenue  (GOKYCHOTO  pPacCTOSHUS U
OITHYECKOM CHIIBI COOMpPAIOILEH JTMH3BI.
#HHHPar##H#ONbITEL O pa3loXKeHHo Oenoro cBera B
CTIEKTP.
#HHHPar###OnBITH IO BOCIIPHUATHIO IIBETA MPEAMETOB MPH
uX HaOJIOIEHUH Yepe3 [BETOBbIE (DMUIBTPHI
@dusnueckue siBieHus B npupoje: 3atMenus ConHua u
11.10 JlyHpl, 1mBeTa TeN, ONTHUYECKHE SBJICHUS B arMmocdepe
(uBeT HeOa, pedpakius, pagyra, MUPax)
111 TexHuueckue ycTpoicTBa: OukH, Nepuckor, GoTtoanmapar,
' OTITUYECKUE CBETOBO/IBI
KBAHTOBBGIE SABJIEHU A
e OmnbiTel  Pesepdopna u miaHerapHass MOJENb aTroMma.
' Mogens aroma bopa
192 Hcnyckanue W TMOIJIOIIEHHE CBeTa aToMoM. KBaHTHI.
' JInHenyaTeie CIIEKTPBI
12.3 PagnoaktuBHOCTH. Anb(a, 6eTa- u raMmma-u3nydeHus
194 Ctpoenue atoMHoro siipa. HykiioHHas Mozienb aTOMHOTO
' sanapa. N3oTtomnsl
125 PamnoaktuBHble mpeBpamenus. llepuox mnomypacmana
' aTOMHBIX s7Iep
126 SlnepHble peakuuu. 3aKOHBI COXPAaHEHMs 3apsIOBOIO U

MaCCOBOI'O YHUCECJI



12.7

3H€pI‘I/ISI CBA3U ATOMHBIX AACP. CBs13b Macchbl U OHCPIrun

Peaknuu cuHTE3a M ACICHUSI AACP. Hcrounuku OHCPIruun

12.8
CouHiia u 3B€311
12.9 Snepnass  sHeprerwka.  JleWicTBME — pagMOaKTHUBHBIX
' M3JIy4CHUI Ha )KUBBIE OPTaHU3MBI
[TpakTuyeckue paboTHI:
HaGntonenne CIUIOMIHBIX W JIMHEHYAThIX  CIIEKTPOB
12.10 U3JIy4CHHUS.
HccenenoBanue TpEKOB: M3MEPEHHME SHEPIUU YACTHIBI 110
TOPMO3HOMY IyTH (110 hoTOrpadusm).
W3mepeHue paanoakTUBHOTO (poHa
@usznueckne SABICHWS B NPUPOJE:  E€CTECTBEHHBIN
1911 pasMoaKTUBHBIA (POH, KOCMUYECKHE JTY4H, PaJllOAKTUBHOE
' M3JIy4eHHUE IIPUPOIHBIX MHUHEpPAJIOB, JIEHCTBHE
PaJMOAKTUBHBIX U3JIy4YEHUN HA OpPraHU3M 4YeJI0BEKa
1212 Texnuueckue YCTpOMCTBA: CIIEKTPOCKOII,

VHJVBHIyaJIbHBIA TO3UMETp, KaMepa Buiibcona



MPOBEPSEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30BATEJBHOM
IMPOI'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA3OBAHUSI

Kon
NpoBepsieMoOro
TpeOOBaHUS

IIpoBepsiemble TpeOOBaHMS K NPEAMETHBLIM pe3yJbTaTaM 0a30BOro
YPOBHSI OCBOEHHS OCHOBHOI 00pa30BaTeJIbHOM MPOrpaMMBbl
OCHOBHOI0 0011ero oopaszopanusi Ha ocHoBe PI'OC

[Tonumanue  ponu  (GU3MKM B HAYyYHOM  KapTUHE  MUDA;
c(hOpMUPOBAHHOCTH 0A30BBIX MPEICTABICHUA O 3aKOHOMEPHOU CBSI3U H
MO3HABAEMOCTH SIBICHUW TPUPOJIBI, O POJIM IKCIIEPUMEHTa B (PU3UKE, O
cuctemooOpasyromieid ponu (GU3MKKM B pa3BUTUM €CTECTBEHHBIX HAyK,
TEXHUKHU U TEXHOJIOTUH, 00 3BOIMIONUN (HU3UUECKUX 3HAHUN U UX POJIU B
LEJTIOCTHOM €CTECTBEHHOHAYYHOW KapTUHE MUPA, O BKJIAJE POCCUNUCKUX U
3apyOeKHbIX  YUYEHBIX-QU3UKOB B pa3BUTHE HAyKH, OOBSICHEHHE

MPOLECCOB OKPYKAIOLIETO MUPA, PA3BUTHE TEXHUKHU U TEXHOJIOTUN

3HaHUA O BUAAX MaTepuu (BEIIECTBO M MOJIE), O ABMKCHHUH KaK Criocooe
CYyIIIECTBOBaHUSI MaTEpHH, 00 aTOMHO-MOJIEKYJISIPHOM TEOPUH CTPOCHUS
BEIIECTBA, O (PU3MUYECKOM CYIIHOCTH SBICHUH MPHUPOJBI (MEXaHHUYECKUX,
TEIUIOBBIX, D3JIEKTPOMAarHUTHBIX U KBAaHTOBBIX); YMEHHE pa3InyaTh
SIBJICHUSI 110 OIIMCAHUIO MX XapAKTEPHBIX CBOWCTB U HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX  JaHHOe  (U3UYECKOE  SBJIICHHWE,  yMCHHUE
pacro3HaBaTh MPOSIBICHHE W3YYEHHBIX (U3UYECKUX SIBICHUNA B

OKpY’KaroIlleM MUPE, BbIAEISASA UX CYILIECTBEHHbIE CBOMCTBA (IPU3HAKU)

BJ'IaI[CHI/Ie OCHOBaMH NOHITUHHOI'O arrmapara 1 CUMBOJHUYCCKOI'0 SA3bIKa
(I)I/ISI/IKI/I N HCIIOJIB30BAaHUC HX IJid PCIICHHA y‘-Ie6HI>IX 3aaa4, YMCHHC
XapaKTCPU30BaTh CBOMCTBA TCII, q)HBI/ILIeCKI/Ie SABJICHUA W MHPOLECCCHI,

HCIIOJIb3YA (I)YHI[aMeHTaJ]LHBIe U OMIIMPUYICCKHUEC 3aKOHBI

VYMeHne onuchIBaTh HN3YUYCHHBIC CBOMCTBA TeNl U (1)I/I3I/ILI6CKI/IC SABJICHUA,

HCIIOJIb3Yys (1)I/ISI/I‘ICCKI/IC BCJIIMYHUHBI

Brnanenre ocHOBaMHM METOJIOB HAyYHOTO TIO3HAHHS C  YYETOM
coOnrofeHuss TpaBUJ O€30MacHOrO Tpynaa: HAOMIOACHHE (PUINYECKUX
SIBIICHUM:

YMEHHE CaMOCTOSATEIIbHO COOMpaTh IKCIEPUMEHTAIbHYIO YCTAaHOBKY W3
JaHHOTO Habopa 0O0OpYIOBaHMS 10 MHCTPYKIIMH, OMHUCHIBATH XOJ OTBITA

U 3alMUCBbIBATh €ro PEe3yJIbTaThI, (I)OpMy.]'II/IPOBaTL BBIBOABI,



NPOBEICHUE MPSAMBIX U KOCBEHHBIX M3MEPEHUH (U3NYECKUX BEITMYHH:
yMEHHE  IUIaHHPOBaTh  HM3MEPEHHUS, CaMOCTOSITENBHO  COOMpAaTh
HKCIIEPUMEHTAIbHYIO YCTAHOBKY IO MHCTPYKIMH, BBIYHUCIISATH 3HAUYCHUE
BEJIMYMHBI W AaHAJIM3HPOBATH IOJYYEHHBIE pe3yJIbTaThl € Y4YETOM
3aJJaHHOH MOTPENTHOCTH Pe3yIbTATOB H3MEPEHHIA;

NPOBEJCHNE  HECIOXKHBIX  OKCIIEPUMEHTAIBHBIX  HCCIIEIOBAHUN;
CaMOCTOSITENIFHO ~ COOMpaTh  SKCIEPUMEHTAIBHYIO  YCTAaHOBKY H
IPOBONTH HCCIIEIOBAHUE MO MHCTPYKIHH, MPEACTABIATH MOTyYCHHBIC
3aBUCUMOCTH (DU3MUYECKUX BEJIMYMH B BHJE TaOmUI W TrpaduKos,
YYUTBIBATh ~ HOTPEIIHOCTH, JeJaTh  BBIBOABI MO  pe3yibTaTam

HCCICa0BaHuA

IToHnmanue XapaKTEepHBIX CBOMCTB buznIecKkux MOZeIIeH
(MaTepuasipHasi TOYKa, AOCOJIOTHO TBEPNOE TEJO, MOJEIH CTPOCHHUS
ra3oB, JKHJIKOCTEM M TBEPABIX TeJ, IUIAHETapHas MOJENb aroma,
HYKJIIOHHas MOJZI€Jb ATOMHOTO $Apa) U YMEHHE NPUMEHATH HX I

00BsICHEHUS] PU3NYECKUX MTPOLIECCOB

YMmenne oOBSCHATh (PU3MUECKUE MPOLIECCH U CBOMCTBA TeJl, B TOM YHCIIe
U B KOHTEKCTE CUTyallMi MNPaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa, B
YaCTHOCTH, BBISIBISATh IMPUYUHHO-CIICICTBEHHbIE CBSI3M W CTPOUTh
O0OBSICHEHHE C OMOPOM HAa M3yUYCHHBIE CBOWCTBA (PU3UUYECKUX SIBJICHUM,

(1)I/ISI/II-ICCKI/I€ 3aKOHBbI, 3aKOHOMCPHOCTHU U MOACIIN

YMenue pemarh pacuérHeie 3amaun (Ha Oaze 2 — 3 ypaBHEHHIA),
HCIOJIB3YS 3aKOHBI U ()OPMYJIbI, CBSI3bIBAIOLINE (PU3NYECKUE BEIUMYMHBI,
B YAaCTHOCTHM, 3allUChIBaThb KpaTKOE€ YCJIOBHME 3aJauyd, BBIABIATDH
HEJOCTAIONINE J1aHHbIe, BHIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE
JUist €€ pelIeHMs, HCIIOJIb30BAaTh CIpPABOYHBIE JaHHbBIE, IPOBOJIUTH
pacu€Tbl W OLIEHMBAaTh PEATUCTUYHOCTh IOJTYYEHHOTO 3HAYEHUS
($u3nUUeCcCKOil BETMUYUHBI, YMEHHE ONPEACIATh Pa3MEPHOCTb (PU3UUECKOM

BCJIIMYHUHBI, HOHy‘ICHHOfI IIpU pCUICHUH 3ada4n

YMeHHe  XapakTepu3oBaTb  IPUHUMUIBI  JACUCTBUSA  TEXHUYECKHX
YCTPOMCTB, B TOM YHCJIE OBITOBBIX HPUOOPOB, W IMPOMBIIIEHHBIX
TEXHOJIOTMYECKUX IPOLECCOB IO UX ONMCAHWUIO, UCIOJB3Yys 3HAaHUA O
cBOWcTBaX (u3Mueckux sBICHMH U HeoOXoaAuMble (puznyeckue

3aKOHOMEPHOCTH
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YMeHHe UCII0Ib30BaTh 3HAHUS O (1)I/I3I/I‘-IGCKI/IX SIBJICHUAX B HOBCGI[HGBHOﬁ



KHU3HH JUIg obecrieueHust 0€30MacHOCTH NpU OOpAIIeHUH C OBITOBBIMHU
npudopaMy M TEXHHYECKHUMH YCTPOMCTBAMH, COXPAHEHHUS 370POBBS H
COOJIIOIEHHSI HOPM SKOJIOTHUYECKOTO MOBEAEHUSI B OKpYXKalolleil cpene;
NOHUMaHWE HEOOXOJUMOCTH TPUMEHEHUS JOCTH)KEHUH (U3MKH WU

TEXHOJIOT Uit JJId palquOHAJIBHOTO MPUPOJ0IIOJIb30BaHUA

11

OneiT mOUWCKa, TMpPeoO0pa3oBaHUS W TPEIACTABICHUS HHPOpPMAIUH
dbusznyeckoro coaepKaHWsg C  HUCIOJb30BaHHEM HMH(DOPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTUH; yMEHHE OIICHUBATh JIOCTOBEPHOCTH
MOJIydeHHOW WH(OpMAIMM Ha OCHOBE HMCIOUIUXCS 3HAHUN W
JIOTIOJTHUTEIBHBIX UCTOYHUKOB; YMEHHE MCIIOIh30BaTh MPHU BBHIMOTHEHUN
yueOHBIX 3aJaHuil HAyYHO-TIOMYJSIPHYIO JUTEpaTypy (U3NYECKOTrOo
COJIepXaHus, CIpPAaBOYHBIE MaTepuaibl, pecypchl cetu HHTepHer;
BlIaJicHUuEe 0a30BBIMU HaBBIKAMU MpeoOpa3oBanus HHGOPMAITUU U3 OJTHOM
3HAKOBOW CHCTEMBI B JpYTYlO; YMEHHE CO3[aBaTh COOCTBEHHBIC
MUCbMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBe WHGOpMAlUU U3

HECKOJIBKUX NCTOYHHUKOB



HEPEYEHDB 2JIEMEHTOB COAEPKAHUA, ITPOBEPAEMBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 3J1EMEHT COACPKAHUSA
1 MEXAHUWYECKUE ABJIEHU
11 Mexannueckoe — aBrkeHue.  MarepuanibHas — Touka.  Cucrema  OTCYETA.
' OTHOCHTENBHOCTD JBHIKCHUS
PaBHOMepHOE M HepaBHOMepHOe aBikeHue. Cpeansst ckopoctb. Dopmyna s
1.2 BBIYKCIICHUSI CpeAHEH ckopocTH: V = S/t
PaBHOMepHOG pr[MOJ'IHHGfIHOG JIBUXXCHUC. 3aBI/ICI/IMOCTB KOOp)II/IHaTBI TClIa OT
BPEMEHH B CIIy4yae paBHOMEPHOTO MPSIMOJIMHEHHOTO JIBUKEHUSI:
13 () =x,+0t
I'padbuku 3aBUCMMOCTH OT BpEeMEHH Jii MPOCKIUH CKOPOCTH, TPOCKIUU
nepeMenIeH s, MyTH, KOOPIUHATHI IIPU PABHOMEPHOM MPSIMOJIMHEHHOM JABHKEHUN
3aBUCHMOCTh KOOpPJMHATBI Tela OT BPEMEHH B Cjlydae pPaBHOYCKOPEHHOTO
HpHMOJ’IHHGfIHOFO ABUXXCHUA:
2
S(fi=vy s+ ay= %
q)OpMy.HI)I JJIA HpOCKHI/II/I HepeMeHICHI/ISI, HpOCKHI/II/I CKOpOCTI/I 158 HpOGKHI/II/I
YCKOPEHHS TIPH PaBHOYCKOPECHHOM MPSMOJUHEHHOM JTBUKCHUU:
14 s.(D=uvy,-t+a, L,
2
U.‘f('f) =Upy 0, L,
a,(f)=canst,
L):I: - L)-_I: =2a. s,
I'padukn 3aBECHMOCTH OT BpPEMEHHM IS TPOCKIMH YCKOPEHUsS, TMPOSKIMH
CKOPOCTH, TMPOEKIHH TEPEMEIICHHs,, KOOPJAWHATHI TIPHU PABHOYCKOPEHHOM
MPSIMOJIMHEHOM JIBH)KCHUU
CBobGognoe manenue. PopMysbl, OMUCHIBAIOIINE CBOOOIHOE MAJACHHUE Tela IO
15 BEPTUKAIIU (ABMKEHUE TeJla BHU3 UM BBEPX OTHOCUTEIHHO MOBEPXHOCTH 3€MIIN).

['paduku 3aBUCUMOCTH OT BPEMEHH ISl POCKIIMHN YCKOPEHHUS, TPOEKLIUH CKOPOCTH

1 KOOPJAUHATHI IIPpU CBOGOI[HOM NnaacHUu TCjia IO BEPTUKAIA



CKopocTh PaBHOMEpPHOIO JBMXKEHMsI Tela 10 OKpykHocTH. Hanpasnenue
CKOpOCTH.

dopmMmyna s BBIYUCICHHS CKOPOCTH 4Yepe3 paauyC OKPYKHOCTH M IIEpUOJ

oOpareHus:
2nR
L=
T

LlenTpocTpeMuTenbHOe  yckopeHue.  HampaBieHue — LIEHTPOCTPEMHUTEIHLHOTO

16 yckopeHus. @opmyiia 11 BBIYUCIECHUS YCKOPEHUS:
2
a. — L
"R
®dopmya, CBSI3BIBAIOIIAS TIEPUO M YACTOTY OOpaIECHHUS:
V= 1
T
Macca. ITnotHOCTh BemecTBa. PopmyJia i1 BBIYUCICHUS TIIIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTtopHas usnueckas enuurHa. CioxkeHue cui
1.9 SIBnenune nnepnuu. Ilepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-d
1.10
CoHanpaBJI€HHOCTh BEKTOpA YCKOPEHHMS TeJa U BEKTOpa CHIIbI, JEUCTBYIOIIEH HA
TEJIO0
Bzaumopencteue ten. Tpernii 3akoH HeroTona:
111 Fy y=—-Fi,
Tpenue mokos U TpeHUe ckoybxeHus. Gopmyna Ajis BHIYUCICHUS MOIYJSI CHIIbI
TPEHUS CKOJIbKEHUS:
1.12

Fp=u-N



1.13

Hedopmanuss Ttena. Ynpyrue u Heynpyrue aegopMmanuu. 3akoH —YIpyrom

nedopmarnuu (3akoH ['yka):

F=k-Al

1.14

BCGMI/IpHOC TATOTEHHE. 3aKOH BCCMUPHOT'O TATOTCHUA:

My -1
F=G.—-L1 2
'L
Cuna TspkecT. Y ckopeHHe cBOOOTHOTO HaIeHUs..
®opmyna 175 BBIYMCIEHUS CUIIbI TSDKECTU BOJIM3H MOBepXHOCTH 3emin: F = mg.
JBwxenue rianeT Bokpyr Connua. [lepBas kocmuueckas ckopocts. HeBecomocTs

U TIEpErpy3Kku

1.15

Nmmynbe Tena — BekTopHas (u3uvecKas BeITnIrHa.
p=mi

Nmnynbe cuctemsl Ten. M3menenne umiynbsca. UMmynbc cuibl

1.16

1.17

1.18

3aKkoH COXpPaHCHUA UMITYJIbCa JJIA 3aMKHYTOﬁ CUCTEMBI TCII:
p=myU +im, Ly =const
PeakTuBHOE IBIKEHHE

Mexannyeckast pabora. @opmysia sl BBIYUCIECHUS PaOOTHI CHIIBI:

A=Fsooscx

Mexannueckass MOITHOCTB:

N=2
'

Kunetnueckas u MOTCHIUAJIbHAA SHCPIUA. <1>opMyJ1a JJI BBIYMCIICHUA

KMHETUYECKON YHEPTUU:

H!Uz
BTy

Teopema o knHeTHUECKOU dHEprun. PopMyria I BBIYUCIECHUS TOTCHIMAIBHON

SHEPrUy Tela, MOAHITOrO

Ha1x 3eMIIEH:



E_=mgh

MexaHuyeckas SHEprus:

E=E;+E ?
1.19 3aKOH COXpaHEHUsl MEXaHNYECKOM 3Heprun. @opMya Jijisl 3aKOHA COXPAHEHUS
MEXaHUYECKOM dHEpruu B OTCYTCTBHE cuil TpeHus: E = const.
[IpeBpaleHre MexaHNUYECKON YHEPTUU MTPH HAJTMUUU CHIIBI TPEHUSI.
[IpocTbie MexaHU3MBI. «3070TOE MPABUIIO» MEXAHUKHU.
Poraar. Moment cuisr: M - FI.
VYcnoBue paBHOBECUS phluara:
M +M +..=0
1.20
[ToaBuxHBIN 1 HeTOABKHBIN O510KK. KITJ] mpocThIx MEXaHU3MOB,
n= A‘E[ME:&HE.H
AﬂTIIHH
[aBienue TBEpIOTO TEA.
®dopmyna a7t BBIYUCICHUS JaBICHUS TBEPAOTO Tela:
F
P= G
191 JaBnenue raza. ATMocdepHoe TaBiIeHUE.
' ['uapocraTrueckoe 1aBleHUE BHYTPH KUIKOCTH.
®opmyra 1715l BBIYUCICHUS 1aBJICHUSI BHYTPHU KUAKOCTH:
P=pgh+Dn,
1.22 3akoHn [lackans. ['mapaBnudeckuii mpecc
3akon Apxumena. dDopmyna i ONPENCICHHS  BBITAJKUBAIONMIECH  CHIIBI,
NEeCTBYIONIEH Ha TeJO0, TOTPYKEHHOE B )KUJIKOCTh WITU Ta3:
1.23
F A = gV
VYcnoBue miaBanus tena. [lnaBanue cy10B U BO3yXOIUIaBaHUE
Lo4 Mexannyeckue konebanusa. AMIUIUTY/Ia, IEPUOJ U YacToTa Konebanuil. @opmyina,

CBS3BIBAIOIASl YACTOTY U MEPUOJT KOIeOaHUI:




1.25

1.26

1.27

MaremaTuyeckuii ¥ TPYKUHHBIA MasTHUKU. [IpeBpamieHve sHepruv mpu

K0J1e0aTEeIbHOM JIBHKEHUU
3aryxatoiue kojaebanus. Beinyxaennsie konedanus. Pezonanc

Mexanudeckre BOJIHBL. [IpomonpHble W TonepedyHble BOJHBI. J[JIMHA BOJIHBI U

CKOPOCTb PaCIpOCTPAHECHHUS BOJIHBI:

h=v-T

1.28

1.29

1.30

3Byk. ['poMKoCTh U BhIcOTa 3ByKa. OTpaskeHuEe 3ByKOBOM BOJIHBI HAa TPAaHUIIE JIBYX
cpen. Hdpa3ByK U yIbTpa3ByK

Ilpakxmuueckue pabomwi

N3Mepenne cpenHell TJIOTHOCTH BEIIECTBA; APXUMEIOBOW CHJIBI; KECTKOCTH
OpyXUHBL; Kod(hdUIMeHTa TPEeHHsS CKOJIBKEHUS; pabOThl CHUIIBI TPEHUS, CHIIBI
YIOPYTOCTH; CpeIHEH CKOPOCTH JABM)KEHHS Opycka MO HAaKJIOHHOM IUIOCKOCTH;
yCcKOpeHusi Opycka Mpu JBUKEHUH M0 HAKIIOHHOW IJIOCKOCTH; YacTOTHI M MEepHoja
Koje0aHUl MaTeMaTH4ecKoro MasTHUKA; YacTOThl M Mepuoja KoJieOaHHi
NPYKUHHOTO MAasTHHKA; MOMEHTAa CHJIbI, JEHCTBYIOIIETO HA phIYar; padOThl CHUIIbI
YIOPYTOCTH MpU MOABEME Ipy3a ¢ MOMOUIbI0 HEMOJBUKHOIO 0JI0Ka; pabOThI CHIIBI
YIPYTOCTH MPH MOIBEME Ipy3a ¢ HTOMOIIBIO OJABMKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXUMEIOBOM CHUIIbI OT 00BbEMA MOTPYXKEHHON YaCTH
TE€JNa U OT IJIOTHOCTH JKUJKOCTH; HE3aBUCUMOCTH BBITAJKUBAIOIIEH CHIIBI OT Macchl
TeNa; CWIbl TPEHHUS CKOJBXEHHUS OT CHUJIbl HOPMAJbHOTO MJABJIEHHS U OT poja
[IOBEPXHOCTH; CHJIbl YNPYTrOCTH, BO3HHUKAIOLIEH B MPYXKHUHE, OT CTECIECHU
nedopmauu MpYKUHBI, YCKOPEHHS OpycKa OT YIJIa HaKJIOHA HAMpaBIISIONICH;
nepuoAa (4acToThl) KojeOaHWN HUTSHOTO MAasTHHUKA OT JJIMHBI HHUTH; MEpPHOJa
KOJICOAHNWH TIPY)KUHHOTO MasTHHKAa OT MacChl Ipy3a M JKECTKOCTH TIPYKUHBI;
UCCIIEIOBaHNE HE3aBHCUMOCTH MEpHOo/ia KoJeOaHN HUTSHOTO MasiTHUKA OT MaccChl

rpy3a. [IpoBepka ycioBusi paBHOBECHsI phlyara

Duszuueckue s61eHUs 8 npupode.‘ IMPUMCEPLI IBUKCHHA C Pa3JIMIHBIMU CKOPOCTAMU
B JKMBOM M HEXHUBOMU npupone, HeﬁCTBHe CUJIbl TPCHHUA B IIPHUPOAC U TCXHUKC,
MNPUIWBBI W OTJIUBLI, ABWXXCHHUC IIJIAHCT ConHeyHOH CUCTCMBbI, PCAKTUBHOC
ABWIKCHUC KUBBIX OPraHU3MOB, pblYaru B TCJIC YCJIIOBCKA, BIIUSHUC aTMOC(I)epHOFO
JaBJICHHUA Ha JKUBOH OpraHu3M, ILIaBaHUEC pBI6, BOCHIPHUATHUC 3BYKOB KMBOTHBIMH,

3CMIJICTPACCHUC, ceilicMUYecKue BOJIHBI, HYHAMH, 3XO



Texnuyeckue ycmpoucmea: CHUIOMETP, NATYUKU IIOJOKEHUS, PACCTOSHUSA H
YCKOpEHUs, JAUHAMOMETp, TOJIIMITHUKH, paKeThl, pblyar, MOABWXKHBIA U

HETOJIBYKHBIA OJIOKM, HAKJIOHHAS IUIOCKOCTh, TPOCTHIE MEXaHU3MBI B OBITY,

L3l COOOINaroIUeECs COCYIbl, YCTPOMCTBO BOJOMPOBOJAA, TUIAPABIWYECKUI TMpecc,
MaHOMETp, OapoMeTp, BBICOTOMEpP, TMOPIIHEBOW HACOC, apPEOMETp, HIXOJIOT,
HCIIONIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

2 TEITUJIOBBIE ABJIEHU A
OCHOBHBIC TOJIOKCHHSI MOJICKYJISIPHO-KUHETHYECKON TEOPUU CTPOCHUS BEIECTBA.

2.1 Mopnenu  TBEPAOro, IKUAKOTO H  ra3o00pa3HOTO  COCTOSIHMM  BeEIecTBa.
Kpucrananueckue u amopgHble Tena

25 JBmxenue yactul Beniecta. CBsA3b CKOPOCTH JIBMKEHHUS YaCTHUIL C TEMIIEPATYpPOU.

' BbpoyHnoBckoe nBuxenue, muddysus

2.3 CMauuBaHue ¥ KanUISIPHBIE SIBICHUS

2.4 TemnnoBoe pacHIMpPEeHHE U CKATHE

2.5 TenoBoe paBHOBeCHE

oy BuyTpennsis osHeprus. Pabora u Temsomepenaya Kak CIOCOOBI HM3MEHEHHS

' BHYTPEHHEHN YHEPTUU

2.7 Bunsl Temonepenayn: TemIONPOBOHOCTD, KOHBEKIINS, U3TyUEHHUE
HarpeBanue u oxnaxaenue Ten. KonnyecTBo TemnoTsl. Y ieabHas TeI0EMKOCTE:

2.8 O=cam(t,—t,)
3aKOH COXpaHEHHsI SHEPTUHM B TEIUIOBBIX MpOIEccax. YpPaBHEHHUE TEIUIOBOTO
OanaHca:

2.9

O +0, +..=0
Ucnapenne u koHneHcanus. M3MeHeHMe BHYTPEHHEW OHHEPrMM B MPOIECCe
210 ucnapeHuss W KoHAeHcanuu. Kumenwe OSKUAKOCTH. YJelnbHas  TeIuioTa
. napooOpazoBanus: L = Q/m
2.11 Bnaxxnocts Bo3nyxa
212 [InaBneHve u kpucTtammu3anus. MsMeHeHue BHYTpEHHEH SHEPTUU MPH IUIABJICHUH

U KpuCTaJlJIn3allvu. VaenpHas TEIoTa MIaBICHUS



BHYTpeHHSIH OHEPIus CropaHus TOIJIMBA. Y,Z[CJ'IBHaH TEIUIOTa CTOpaHMs TOIUIMBA: (

2.13 =Q/m
2.14 [Tpuniumnel paboTel TeroBbix ABuratenei. KIIJ[ TermoBoro aBurarens
IIpaxmuueckue pabomol
W3mepenune yneiapbHONW TEMIOEMKOCTH METaNIMYECKOro IWIMHIPA; KOJIMYECTBA
TEIUIOTHI, OJYYEHHOT0 BOJIOM KOMHATHOM TeMIepatypbl GUKCHUPOBAHHOMN Macchl, B
215 KOTOPYIO OIYIIEH HArPeThId HUINHAP; KOJIMYECTBA TEIIOThI, OTJAHHOTO HATPEThIM
' UWIMHAPOM, TIOCJI€ OMNYyCKaHusi €ro B BOJAY KOMHATHOM TeMIEpaTyphl,
OTHOCUTENILHOW BIAXXHOCTH BO3[yXa; YICIbHON TEIUIOTHl IUTABJICHUS JIbJA.
HccnenoBanre U3MEHEHHs TEMIIEPATYPHI BOJIbI IPU PA3JIMYHBIX YCIOBUSX; SIBICHUS
TeruiooOMeHa Py CMEIIMBAHUH XOJIOTHOM U TOpsYeid BOABL; IPOIEcca UCTIAPCHHUS
Qusuueckue sA6NeHUs 6 Npupooe: TOBEPXHOCTHOE HATSIKEHHE U KalUJUISPHBIC
2.16 SBJICHUSI B TPUPOJE, KPUCTAUIBI B Tpupoje, usnydeHue ColiHIA, 3aMep3aHue
BOJI0EMOB, MOPCKHE OpH3bI; 00pa3oBaHUE POCHI, TYMaHa, HHEs, CHETa
Texnuyeckue ycmpoticmea: KalWUIAPBI, TPUMEPHl HCIONb30BAHMS KPUCTAIJIOB,
217 KUJKOCTHBI TEPMOMETp, JATYUK TEMIIEPATypbl, TEPMOC, CHCTEMa OTOILICHHS
' JIOMOB, TUTPOMETpBI, MCUXPOMETp, MapoBas TypOMHa, IBUTATENh BHYTPEHHETO
CropaHus
3 OJIEKTPOMATHUTHBIE ABJIEHUA
3.1 DnekTpuzaiys Ten. [[Ba Buia 31eKTPUUECKUX 3apsiioB
3.2 B3aumonerictBue 3apspkeHHBIX Tell. 3akoH Kynona
3.3 3aKOH COXpaHEeHHUsI PJEKTPUUECKOTO 3apsiia
3.4 Onektpuueckoe rmone. Hanpsok€HHOcTh  anmekTpudeckoro monst.  [IpuHiun
' CYNEPIIO3UIINH JIEKTPUUECKUX T0JIeH (Ha KaueCTBEHHOM YPOBHE)
35 Hocurenn »snextpuyeckux 3apsgoB. JlelicTBHE OSIEKTPUYECKOTO IO Ha
' aneKTpudeckue 3apsabl. [[pOBOTHUKY U TUAIEKTPUKH
[TocTostHHBIA AEeKTpUYECKUN TOK. JleHcTBUA 3nekTpuueckoro Toka. Cuia ToKa.
Hanpsxenue.
3.6

I=qg/t,U=A/



SHCKTpI/ILICCKOG COIIPOTUBJICHHC. YaenbHOE QJICKTPHUYICCKOC COMMPOTHUBIICHUC!

3.7 R=pl/S
38 3akon Oma s ygactka snekrpuueckoi menu: | = U/R
[TocnenoBarenbHOE COCTUHEHHUE POBOTHUKOB!
I,=1,: U=U,+U,: R=R +R,
3.9 [TapamiensHOE COSTMHEHUE TIPOBOIHUKOB PABHOTO COTIPOTHBIICHUS:
U=UgI=I+I;R=2.
2 2 B
CMemaHHbIe COSTUHEHUS TIPOBOTHUKOB
Pabota u momHOCTh A5ekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH J[xoynsa — Jlenna:
3.11 O=I"-R-t
3.12 OmnbiT Opcrena. MarHuTHOEe TOJIE TOPSMOrO NPOBOJAHMKA C TOKOM. JIMHUUM
MarHUTHON MHIYKITUU
3.13 MarsutHoe 1oJie TOCTOSSHHOTO MarHuTa. B3anmoeiicTBie MOCTOSHHBIX MAarHUTOB
3.14 JleficTBe MarHUTHOTO TIOJISI HA IPOBOJHHUK C TOKOM
3.15 Omnpiter @apazes. SBnenue anekTpoMaruuTHON HHAYKIMH. [IpaBuio Jlenma
IIpakxmuueckue pabomul
N3mepenune ANEKTPUIECKOTO COMPOTHUBIICHUSI  PE3UCTOPA; MOIIHOCTH
JIEKTPUYECKOTO TOKA; pabOTHI AIEKTPUUECKOTO TOKA.
UccnenoBanue 3aBUCMMOCTH CHIJIBI  TOKA, BO3HUKAIONIETO B IMPOBOJHUKE
316 (pe3ucTophl, JIAMITOYKa), OT HAIpPSDKEHUS HAa KOHIAX IMPOBOJHUKA; 3aBUCHMOCTH
COMPOTHUBIICHUSI OT JUIMHBI MPOBOJHHUKA, IJIOMAJAH €r0 MONEPEYHOrO CEUYCHUs M
YAETBHOTO COMPOTHUBIICHUS.
[TpoBepka mpaBuia As SIEKTPUUECKOTO HAMPSHKEHUS TMPHU TOCIEI0BATSIIEHOM
COCIMHEHUH TPOBOJHUKOB; TMpaBuia i CHUJIbl D3JEKTPUUECKOTO TOKa IMpH
napauieTbHOM COeIMHEHUH TIPOBOIHUKOB (PE3UCTOPHI M TAMITOUKA)
3.17 Qusuueckue A6NeHus 6 npupode. SIEKTPUUYECKHE SBIEHHs B aTMmocdepe,




AJIEKTPUYECTBO KMBBIX OPTaHM3MOB, MAarHUTHOE IOJie 3eMiiH, Apei( MOIOCOB,

POJIb MAarHuTHOTO ITOJIA AJIA )KU3HHU Ha 3CMJ'IC, IMOJIAPHOC CUSAHUC

Texnuueckue ycmpoﬁcmea: OJICKTPOCKOII, aMIIEpMETP, BOJIBTMETP, PEOCTAT,

CUETYMK  DJIEKTPUYECKOW  DHEPIHH,  DIEKTPOOCBETHTENBbHBIE  MPHOOPHI,
3.18 HarpeBaTeNIbHbIC SJICKTPONPHOOPHI (MMPUMEPHI), DJICKTPUUECKHUE MPEIOXPAHUTEIIH,
AJIEKTPOMArHUT, AJIEKTPOABHUraTeNb MOCTOSHHOTO TOKA, T€HEPAaTOp IMOCTOSHHOTO
TOKa
3.19 DnekTpoMarHuTHBIC BOJHBL. [1IKkana 31eKTpOMarHUTHBIX BOJTH
3.20 JlygaeBas mojenb cBeta. [IpsMoIMHEIHOE pacipOCTpaHEHUE CBETA
3.21 3akoH oTpaxeHus cBera. [Imockoe 3epkano
3.22 [Tpenomiienue cBera. 3aKOH MPEIOMIICHUS CBETa
3.23 Hucnepcus cBera
3.4 JInnza. Xopx nydei B nuH3e. POKYCHOE paccTOsHUE JMH3BL. OnTudeckas cuia
' mun3el: D = 1/F
3.25 ['ma3 kak ontudeckas cucrema. Onruyeckue npudopsl
IIpaxmuueckue pabomol
###HPar#t#l13mepeHne ONTUYECKOW CHIIBI COOMparomeld JIMH3bI;  (OKYCHOTO
paccTostHus coOMparomieil JHH3bI (110 CBOMCTBY paBEHCTBA pa3MEpPOB IMpEaMeTa H
n300paKeHHsl, KOorja MpeaMeT pacloyioKeH B JIBOMHOM (QoKyce), Mmokas3aress
3.26 MIPEJIOMJICHUS CTEKJIA.
###HPar#t#lccnenoBanne CBOWCTBA HM300pPaKEHHUS, TONYYCHHOTO C TOMOIIBIO
coOuparoliel JTUH3bI; U3MEHEHHUSI (POKYCHOTO PACCTOSHUS ABYX CIOXEHHBIX JIMH3,
3aBUCHMOCTH yTja MpPeJOMJICHHS CBETOBOTO Jyya OT YIJia MajgeHUs] Ha TPaHUIEe
«BO3IYX — CTEKIIO»
397 Qusuyeckue serenuss 6 npupoode: 3atmenusi Connma u JlyHel, 1mBera Ted,
' ONTUYECKHUE SBJICHUS B atMoc(epe (1BeT Heba, pedpakius, pagyra, MUPax)
308 Texnuueckue ycmpouicmea: OYKW, TIEpPHUCKOI, (oToammapar, ONTHYECKHE
' CBETOBO/IBI
4 KBAHTOBBIE ABJIEHUA
41 PagnoaktuBHOCTE. Anbda-, Oera-, raMMa-usnydeHus. Peakuuu anbga-u Oera-
' pacmaja
4.2 OmneiTel Pezepdopaa mo paccesnuto anbda-yactuil. [InanerapHas mogens atoma
4.3 CocraB aromHOTO simpa. M30TOMbI
4.4 Ilepnon nomypacnaaa aTOMHBIX s1I€p



4.5

4.6

SnepHble peakuy. 3aKOHBI COXPAHEHUS 3aPsI0BOI0 U MaCCOBOI'0O YUCEI

Duszuveckue A6neHUL 8 npupode: €CTECTBEHHBII pa,[[HoaKTHBHLIﬁ (I)OH,
KOCMHUYCCKUC JIYUHU, PAAHOAKTUBHOC U3TYYCHUC MMPHUPOAHBIX MHUHCPAJIOB, }IGI)'ICTBHC

PAAOaKTUBHBIX H3Hy‘l€HHﬁ Ha OpraHu3M 4€JI0BCKa

4.7

Texnuyeckue ycmpoticmeéa: CIEKTPOCKOI, WHAWBHUIYAJIbHBIM JO3UMETp, Kamepa

Bunscona, sigepHasi sHepreTuka



YYEBHO-METOJIUYECKOE OBECIMEYEHUE OBPA30OBATEJLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI VIS VUEHUKA

» Gusuka: 7-i knacce: 0a30BBIM YPOBEHb: YUeOHUK; 3-€ U3/IaHKE, TepepadoTaHHOE
[Tepeimikun .M., IBanoB A.M. AxumonepHoe o611ecTBo «31arenbeTBo
«IIpocBenienue»

» ®usuka: 8- kiacc: 6a30BbI YPOBEHB: YUEOHUK; 3-€ U3JaHuE, TepepadoTaHHOE
[Teppimikua .M., UBanos A.M. AkimonepHoe o0miectBo «M3aaTenbeTBo
«IIpocBenienne»

» Gusuka: 9-i1 knace: 0a30BBIM YPOBEHb: YU€OHUK; 3-€ U3/laHue, TepepadoTaHHOE
[Teppimkun .M., I'ytauk E.M., IBanoB A.W. u 1p. AKimoHepHO€E 00IIECTBO

«HSI{&TGJ’IBCTBO ((HpOCB@HlCHI/Ie»

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET






