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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢Qu3nke Ha ypOBHE OCHOBHOTO 0OIIero oOpa3oBaHMs COCTaBJieHA Ha
OCHOBE IOJIOKEHUI M TpeOOBaHUI K pe3yiabTaTaM OCBOECHHsS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpa3oBaTellbHOW mporpamMmel, mpenctaBieHHblx B PI'OC OO0, a Takke ¢ yd€Tom
denepanbHOl pabodeil mporpamMmbl BocnuTaHus W KoHIENImu TNpernojaBaHus y4eOHOTO
npeaMera «PU3ukay.

Conmepxanue  mporpaMMbl 1O (U3UKE  HAmpaBIeHO  Ha  (OPMHUPOBAHUE
€CTeCTBEHHO-HAYYHOW T'PaMOTHOCTH OOYYarOIIMXCS W OPraHU3alui0 H3ydeHHs (UMK Ha
NeATeNbHOCTHON OocHOBe. B mporpamme mo ¢u3uke yYUTHIBAIOTCS BO3MOXKHOCTH Y4eOHOTO
npeamera B peanusanuu TpeboBanuit PI'OC OOO Kk TMIaHUPYEMBIM JIMYHOCTHBIM U
METanpeIMEeTHbIM  pe3yibTaTaM  OOydeHHus, a  TaKKe  MEXIpPEAMETHbIE  CBS3U
€CTECTBEHHO-HAYYHbIX YU€OHBIX MPEAMETOB Ha YPOBHE OCHOBHOT'O OOIIIEr0 00pa3oBaHMsl.

[IporpamMma no Qu3suke ycTaHaBIMBAaeT paclpeielieHne y4eOHOro maTepuana o rojaam
obyuenus (1Mo Kjiaccam), TpeajaraeT MPUMEPHYIO TOCIENI0BATEILHOCTh H3YUYEHUS TEM,
OCHOBAHHYIO Ha JIOTUKE pa3BUTHUSI MPEIMETHOTO COJep>KaHUus M Y4€Te BO3PACTHBIX
0COOEHHOCTEHN 00yJaromuxcsl.

[Iporpamma no ¢usuke pa3paboTaHa C IENIbI0 OKa3aHUsI METOJNMYECKON MOMOIIH YUUTEII0
B CO3JJaHUH paboyeil MporpaMMebl 1o y4eOHOMY MIPEIMETY.

®dusuKa SBISETCS CUCTEMOOOPA3YIOIINM JJIsl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB,
MTOCKOJIbKY (PM3UYECKHE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SIBICHUN, M3Y4aeMbIX XUMHUEH,
OunoJsoTHeH, acTpoHOMHUEH U PU3NUECKOU reorpadueil, BHOCUT BKJIAaJl B €CTECTBEHHO-HAYYHYIO
KapTUHY MHpa, MpeAocTaBisieT HauboJiee sicHble oOpa3lbl NMPUMEHEHHS HaydHOTO MeToja
MO3HAHUS, TO €CTh CII0co0a MOIy4YeHUs JOCTOBEPHBIX 3HAHUM O MUpeE.

Onna w3 TIaBHBIX 33734 (U3UYECKOTO 00pa3oBaHUs B CTPYKType oO0Iero oOpa3oBaHUS
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAYYHOM TpPAaMOTHOCTM M HHTEpeca K Hayke Yy
00yJaronuxcs.

N3yuenne ¢usukn Ha 0a30BOM YypOBHE MpPENAIoJiaraeT OBJAJCHUE CIEIYIOIIUMU
KOMIIETEHTHOCTSIMU, XapaKTepU3YIOIIMMHU €CTeCTBEHHO-HAyYHYI0 TPAMOTHOCTD:

HAy4YHO OOBSICHSTD SIBIICHUS;
OIICHUBATh U IOHUMATh OCOOCHHOCTH Hay4YHOTO UCCIIEI0BAHNUS;
HMHTEPIPETUPOBATH JJaHHbIE U UCIIOJIB30BaTh HAYUHbIE JOKA3aTEeIbCTBA JAJISl IOJyYSHHS BBIBOJIOB.

Henu wm3yueHus (U3HKU HAa YpOBHE OCHOBHOTO OOIIET0 OOpa30BaHMs OIpPENEICHBI B
Konuenuun npenogaBanus ydeOHoro npeaMera «Pusnka» B 00pa30BaTENbHBIX OPraHU3aLUAX
Poccuiickoit ®enepanuu, peaau3ylOIIUX OCHOBHBIE 0011e00pa3oBaTelibHbIE MPOTPaAMMBL,
yrBepxka€HHON pemenreM Koisernn MunncrepctBa npocsemenus Poccuiickoit denepannn
(mpotokomn ot 3 nekadpst 2019 r. Ne ITIK-48H).

Heian u3yyenus pusnKu:

MpuoOpeTeHne WHTEpeca W CTPeMIIeHHs OOy4aloluXcs K HAYYHOMY H3YYEHHUIO MPHUPOIbI,
pa3BHUTHE UX UHTEIUIEKTYaJbHBIX U TBOPYECKHX CIIOCOOHOCTEI;

pa3BHUTHE MPECTABICHUN O HAYYHOM METOJIE MO3HAHUS U (OPMUPOBAHUE HCCIEA0BATEIHCKOTO
OTHOILIEHHUS K OKPY)KAIOIIUM SIBJICHUSIM;

(dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ylbTaTa U3yueHUsI OCHOB CTPOSHUSI MaTepUU
1 (yHIaMEHTAIIBHBIX 3aKOHOB (DU3HKH;

(dbopMHUpOBaHHE TPEICTABICHUN O PONHM (DU3UKHU JUISI Pa3BUTHUSL JIPYTHX E€CTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTHIA;



pa3BUTHE MPEACTABICHUI O BO3MOXKHBIX chepax Oyaymiel nmpodeccrHoHalbHON NESTETbHOCTH,
CBSI3aHHOU C (PU3HMKOH, MOATOTOBKA K JAJIbHEHIIEMY 00YYEHHUIO B 3TOM HAIIPABIICHHH.
JlocTiokeHre STHX Iiefiell mporpamMmbl 1Mo (U3MKe Ha YpPOBHE OCHOBHOTO OOILEro
o0Opa3oBaHUs 00CCIIEUNBACTCS PEIICHUEM CIISAYIONINX 3a/4a4:
npuoOpeTeHne 3HAHUM O JWCKPETHOM CTPOCHUHM BEIIECTBA, O MEXAaHHYECKHX, TEIUIOBBIX,
AIIEKTPUYECKUX, MATHUTHBIX M KBAHTOBBIX SIBIICHUSX;
npuoOpeTeHne yYMEHUH ONKCHIBATh M OOBSICHATH (PU3UYECKUE SBICHHS C HCIOJIB30BAHHEM
MOJIyYCHHBIX 3HAHUI;
OCBOCHHE METOJIOB PELICHUs MPOCTEHIIMX PACUETHBIX 33Jad C HCIOJB30BAaHHEM (U3NIECKUX
MO/IeJIel, TBOPUECKUX M MPAKTHKO-OPHEHTUPOBAHHBIX 33/1a4;
pa3BUTHE YMEHWH HAOIIONaTh TPUPOJHBIE SBJICHUS W BBIIOJHATH ONBITHI, J1A0OPATOPHBIC
paboTHI M SKCTIEpUMEHTAIBHBIE HCCIIEIOBAHUS C UCTIOIH30BAHUEM N3MEPHUTEIBHBIX IIPHOOPOB;
OCBOEHHE TIPUEMOB paboThI ¢ HHPOpMaIuen PU3NIECKOTO COACpIKAHUS, BKII0Yask HHPOPMAIIUIO
O COBPEMEHHBIX JIOCTIKEHHUAX (PU3HMKH, aHATN3 M KPUTHUECKOE OIICHUBAaHUE WH(POPMAIIHH;
3HAKOMCTBO €O cdepamu MNpodecCUOHATBLHOM MeATEeNTbHOCTH, CBS3aHHBIMH C (U3HKOH, H
COBPEMEHHBIMU TEXHOJIOTHSIMUA, OCHOBAHHBIMHU Ha JIOCTIKEHHUAX (PU3MUECKON HAYKH.
Ha usydenune ¢usuxu (6a30BBI ypOBEHb) HA YPOBHE OCHOBHOTO 00IIEro 0Opa3oBaHUs
oTBoaUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 "aca B Henemo), B 8 kinacce — 68 gacoB (2 yaca B
HEJIEIIO), B 9 KJacce — 102 yaca 3 yaca B HEJIEIIO).

[Ipennaraemslii B mporpamme 1o Gpu3uKe nepeueHb J1adopaTOpHBIX paboT U OMBITOB HOCUT
PEKOMEH/ATENbHBIN XapakTep, Y4UTeNdb JAelaeT BbIOOp MpOBENEHMs JIa0OpaTOpHBIX paboT U
OMBITOB C Y4ETOM MHAUBUIYAIBHBIX OCOOCHHOCTEN 00YJaIOINXCs, CIIUCKA 3KCIIEPUMEHTAIBHBIX
3aJJaHUl, MpeUlaraéMblX B paMKaX OCHOBHOIO TOCYJapCTBEHHOTO »JK3aMeHa 1o (usuke



COJEP)KAHUE OBYYEHUA
7 KUIIACC

Pa3nes 1. @u3uka u e€ poJib B NO3HAHUM OKPY’KAIOIEro Mupa.

®dusuka — Hayka o npupone. SBineHus npupoasl. OU3HYECKUE SIBICHUSA: MEXAaHHYECKUE,
TEIUIOBbIE, 3JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Owusnueckue BenuuMHBL M3Mepenue ¢usndeckux BenuuuH. Dusnyeckue MpuOOPHI.
[TorpemHocTs n3MepeHnid. MexayHapoHasi CUCTEMA €IMHMULI.

Kak ¢usuka m apyrue ecrecTBEHHbIE HAYKH H3Y4YarOT NMPHPOIY. ECTeCTBEHHO-HAy4HBIH
METOJi TMO3HAHUS: HAOIIOJEHHE, IOCTAHOBKA HAyyHOTO BOMPOCA, BBIABM)KEHHE THIIOTES,
SKCHEPUMEHT [0 TMpPOBEpPKE TUIoTe3, O0O0bsAcHEeHHe HalOmogaeMoro spiaeHus. OmnucaHue
($u3NYeCKUX SABJIEHUN C TIOMOIIIbIO MOJIEIEH.

Jemoncmpayuu.

MexaHnyeckue, TEemIoBble, SJIEKTPUUECKNE, MAaTHUTHBIE, CBETOBbIE SIBJICHHUS.

duznyeckue NpudOpsl U Mpolieaypa IPSIMbIX U3MEPEHUN aHAIOTOBBIM U IU(POBBIM MPUOOPOM.
Jlabopamopnwie pabomel u onvimel.

Omnpenenenre HeHbI JeNIeHUs MIKAJIbl U3MEPUTEIBHOTO pudopa.

N3mepenue paccTossHUIM.

N3mepenune o0bEMa KUAKOCTH U TBEPIOTO TeA.

Onpenenenne pa3MepoB MAJIbIX TE.

N3mepenune Temneparypsl Ipy MOMOIIH KUAKOCTHOTO TEPMOMETPA U IaTYMKA TEMIIEPATYpPHI.

[IpoBenenue nccnenoBaHusl MO MPOBEPKE T'MIOTE3bl: AATBHOCTh MOJNETA IIApUKa, MYHIEHHOTO

TOPU30HTAIIBHO, TEM OO0JIbIIIE, YeM OOJIBIIIE BBICOTA MTyCKa.

Pasznes 2. IlepBoHayaibHble CBeIEHUS 0 CTPOEHUU BelllecTBA.

Crpoenue BemecTBa: aToOMbl M MOJIEKYNbI, MX pa3mepbl. OMNbITHL, JOKa3bIBAIOIINE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JIBxenne dactul BeniecTBa. CBs3b CKOPOCTH JIBUXKEHHUS YACTHULl C TeMIEpaTypou.
BbpoynoBckoe nBwxkenue, nuddysus. BzauMonelicTBue dYacTull BeUIeCTBAa: MNPUTSHKEHHE U
OTTAJIKUBAHUE.

ArperaTtHble COCTOSIHMSI BELIECTBA: CTPOCHHME Ta30B, JKUJIKOCTEHW U TBEPIBIX
(kpuctaymuinueckux) Tena. B3auMocBsI3p Mexay CBONCTBAMHU BEUIECTB B Pa3HbIX arperatHbIX
COCTOSHUSIX M UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH arperaTHBIX COCTOSHUI
BO/IBI.

Hemoncmpayuu.

Habmtonenue 6poyHOBCKOTO IBHKEHUSI.
Ha6monenue nuddysun.
HaGnronenue sineHuil, 0OBbsACHIIOMUXCS NPUTSHKEHHEM WK OTTAJIKUBAaHUEM YacTHUI] BEIECTBaA.

Jlabopamopusie pabomot u onvimol.

OreHka quaMeTpa aToMa METOJIOM PSIZIOB (C MCIOJIb30BaHUEM (oTorpaduit).
OnbITH IO HAOMIOICHUIO TEIUIOBOTO PACIIMPEHHS T'a30B.
OnbITh IO OOHAPYXKEHUIO JEUCTBUS CHIT MOJIEKYJISIPHOTO TIPUTSKECHUS.

Pasznen 3. /IBuikeHue u B3auMoaeiicTBHE TeJl.

Mexannueckoe JBUKEHHE. PaBHOMEpHOE M HEpaBHOMEpPHOE JBHKeHHE. CKOpOCTb.
CpenHss cKopoCTh TP HEPAaBHOMEPHOM JBMKEHUU. Pacdy€T ImyTH U BpEMEHM JBUKECHHUSL.



SBnenue wHepnuu. 3aKOH HHEpUUHU. B3aumonelcTBUe Tell KaKk MpPUYMHA W3MEHEHUS
CKOPOCTH JBHXEHHUS Tel. Macca kak mMepa HMHepTHOCTH Tena. IlnoTHocts BemectBa. CBs3b
TUIOTHOCTH € KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00bEMA BEIECTBA.

Cuna kak XxapakTepucTuka B3aumojeictBus Tten. Cwia ynpyroctd U 3akoH ['yka.
W3mepenue cuibl ¢ MOMOIIBIO JAWHAMOMETpA. SIBleHUE TAroTeHus U cuia Tsokectu. Cuiia
TSKECTH Ha JApyrux IaHetax. Bec rtema. HeBecomocts. CiiokeHue CHII, HallpaBJIEHHBIX IO
onHO# npsimoil. PaBHozelicTBytomast cuit. Cuna TpeHus. TpeHrue CKOJIBbKEHUS U TPEHUE MOKOSI.
Tpenue B Ipupoe U TEXHUKE.

Jemoncmpayuu.

Habnronenne MexaHU4eCKOTO ABIKEHHS TEJa.

N3mepenune ckopocTH MPSMOJIUHEHHOTO JBUKEHHUS.
Habntonenue siBjaeHUs HHEPIUH.

Habmronenne n3MeHeHus: CKOpOCTH P B3aUMOJICHCTBUH TEII.
CpaBHeHHE Macc 10 B3aUMOJIEHCTBUIO TEl.

CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJJHOU MPSIMOH.

Jlabopamopnuie pabomel u onvimel.

Ompenenenre CKOPOCTH PaBHOMEPHOTO JABWKEHHUS (IIapuKa B  OJKUJIKOCTH, MOJIETH
ANEKTPUIECKOTO aBTOMOOWIISI U TaK J1ajiee).

Omnpenenenre cpegHel CKOPOCTH CKOJIBKEHUS OpycKa WM IIapuKa N0 HAKIIOHHOM TJIOCKOCTH.
Onpenenenre MIOTHOCTH TBEPIOTO TeNa.

OmbITEL, JAEMOHCTPUPYIONIWE 3aBUCUMOCTh pacTsikeHus (medopmainuu) TNpPyKUHBI — OT
MPUJIOKEHHOW CHIIBI.

OnbIThL, IEMOHCTPUPYIOLINE 3aBUCUMOCTh CUJIbI TPEHHUS CKOJIBKEHHUS OT BeEca Tela U Xapakrepa
CONPHUKACAIOIINXCS TOBEPXHOCTEH.

Pa3znen 4. /laBjieHne TBEPABIX TeJl, }KMAKOCTEH U ra3oB.

JaBnenune. CriocoObl yMEHBIIICHUS U yBEIMUEHUS JIaBiieHus. J[aBneHue raza. 3aBUCUMOCTh
JaBJIeHUA Tra3a oT 00béMa, Temnepatypsl. [lepenaua naBneHuss TBEPABIMU TEIaMHU, KUJIKOCTIMU
n razamu. 3akoH llackans. [IHeBmaTMueckue MamuHbl. 3aBUCHUMOCTb JABJICHUS KUAKOCTH OT
rnyounbsl.  [wapocratmueckuit  mapagokc. CooOmaroniuecss  cocyabl.  ['mapaBnuueckue
MEXaHU3MBI.

Atmocdepa 3emnu u atMochepHoe naBieHue. [IpuuuHBI CyleCTBOBAHUS BO3AYIIHOU
o6onoukn 3emnu. OnbiT Toppuyennu. M3mepenue aTrmMochepHOro JaBlieHHsA. 3aBUCHMOCTH
aTMOc(epHOro JaBJIEHHUS OT BBICOTHI HaJ ypoBHeM Mops. [lpubopel s wu3MepeHus
aTMOC(epHOTO JTaBICHHUS.

JleiicTBHE KUKOCTH U ra3a Ha MOTPYKEHHOE B HUX Teso. BeITankuBarorias (apxumeaoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BozayxomnnaBanue.

Hemoncmpauuu.
3aBUCUMOCTD JABJICHUS I'a3a OT TEMIIEPATYPHI.

[lepenaua naBneHus )KUJIKOCTHIO U Ta30M.

Coobmaromuecs: Cocypl.

I'mppaBnuueckuit mpecc.

[IposiBnenue neicTBHs aTMOC(HEPHOTO JaBIICHUS.

3aBUCHUMOCTh BBITAIKUBAIOIICH CHUIIBI OT O0BbEMa MOTPYKEHHOM YacTH Tela U IUIOTHOCTH
AKUJKOCTH.

PaBeHCTBO BBITANIKMBAIOIIEH CUITbI BECY BHITECHEHHOU KUIKOCTH.



VYcnoBue muaBaHus TeN: IUIABAHUE WIM IOTPYKEHHE Tell B 3aBUCHUMOCTH OT COOTHOLIEHUS
IJIOTHOCTEH TeJIa U KUJIKOCTH.

Jlabopamopusie padbomot u onvimel.

HccnenoBanue 3aBUCHMOCTH Beca Tejla B BOJE OT 00bEMa MOrPYXKEHHOH B JKMIKOCTh YacTH
Tena.

Onpenenenne BbITAIKUBAIOIIEH CUIIbI, IEHCTBYIOIIEN Ha TEJIO, IOTPYKEHHOE B KUAKOCTb.
[IpoBepka HE3aBUCMMOCTH BBITAIKMBAIOLIEH CHWJIbI, JEUCTBYIOLIEH HA TEJIO B MKUJKOCTH, OT
MAacChl Tea.

OnbIThI, AEMOHCTPUPYIOLME 3aBUCUMOCTh BBITAIKMBAIOIIEH CHIIbI, JEMCTBYIOIIEH Ha TEJIO B
KHUAKOCTH, 0T 00BbEMA NOTPYKEHHOM B KUIAKOCTh YACTU TENA U OT IJIOTHOCTH KUJKOCTH.
KoncrpynpoBanue apeoMerpa WM  KOHCTPYMPOBAHME JIOJKM M OmIpeneneHue  eé
Irpy30N0AbEMHOCTH.

Paznea 5. PaGora u MomHoCTh. JHEprus.

Mexannyeckasi pabota. MOILIHOCTb.

[Ipocthie MexaHu3Mbl: pblyar, OJOK, HakJIOHHas IUIOCKOCTh. IIpaBmiio paBHOBecus
priuara. [IpumeHeHue mpaBuia paBHOBECHS pblyara K OJOKy. «30J0TO€ MPaBUIIO» MEXaHHUKH.
KIIJ mpocTbix Mexanu3MoB. [IpocTbie MeXaHU3MBbI B ObITY M TEXHHKE.

Mexannueckas sHeprus. KuHetmueckas W noTeHUHauibHas sHeprud. [IpeBpaienue
OJIHOTO BHJIa MEXaHUYECKON PHEPTUHU B IPYroil. 3aKOH COXPAHEHUS SHEPTUH B MEXAHUKE.

emoncmpayuu.
[IpuMepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnuie pabomel u onvimel.

OmnpeneneHne paboOThl CHUJIBI TPEHUS NMPU PAaBHOMEPHOM JBWXKEHHU Tejla MO TOPHU30HTAJIBHOM
MTOBEPXHOCTH.
HccnenoBanue ycioBuid paBHOBECHSI pblyara.
N3amepenne KIIJI HaKIOHHOW IJTIOCKOCTH.
N3ydeHne 3aK0Ha COXPAHEHUSI MEXAHUYECKON SHEPTUH.
8 KVIACC

Pa3nen 6. TensioBbIe IBJICHUSA.

OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO--KMHETHYECKOW TEOPUHU CTpOEHHUs BelecTBa. Macca
U pa3Mepbl aTOMOB M MoOJeKyd. OmNbIThl, MNOATBEPXKAAIOIINE OCHOBHBIC TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON TEOPUH.

Mopenu TBEPAOTO, )KUAKOTO U ra3000pa3HOr0 COCTOSIHHMM BemecTBa. Kpucramimueckue u
amopdusbie Tena. OObsICHEHNE CBOWCTB T'a30B, )KUJIKOCTEH M TBEPIBIX TEJl HA OCHOBE MOJIOKECHUMA
MOJIEKYJIIPHO--KUHETUUECKOW Teopun. (CmauMBaHWE M KanWUIIpHbIE sBIeHUsA. TemioBoe
pacIIupeHHe U CKATUE.

Temmnepatypa. CBsi3p TeMIlepaTypbl CO CKOPOCTBIO TEIUIOBOIO JIBMXKEHHMS YacTHII.
Buytpennsis sHeprus. CnocoObl HW3MEHEHHsS BHYTPEHHEHW OHEpruu: Tervionepenadya Mo
coBepiieHrne paboThl. Buapl Temonepenaun: TEIIONPOBOAHOCTh, KOHBEKIIHS, U3TyYeHHE.

KonnuecTBo TemaoTel. YenbHas TEIUIOEMKOCTh BEIISCTBA. 1eIIOOOMEH U TEIIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOTO OanaHca. I[lnaBneHue u oTBepleBaHUE KPUCTAITTHYECKHUX
BEIECTB. YJenpHas Temiora IuiaBneHus. [lapooOpazoBanue u KoHjaeHcarus. VcmapeHue.
Kunenue. YnenbHas TerioTa mnapooOpa3oBaHUs. 3aBUCUMOCTh TEMIIEpaTypbl KHIEHHS OT
aTMOC(epHOTO JTaBICHHUS.

Bnaxnocts Bo3ayxa.



DHeprus TOIIUBA. Y IelbHas TEIJI0Ta CrOPaHUSL.

[punnunsr paboter TemioBbix aBurareneid KIIJ[ rteruoBoro pasuratens. TeruioBbie
JIBUTATEJIH U 3aLATA OKPYKAIOIIEH CPEBI.

3aK0oH COXpaHEHUs U MPEBPAIICHUS YHEPTUHU B TEIUIOBBIX MPOIIECCAX.

Jemoncmpayuu.

Habmoienne 6poyHOBCKOTO JIBHYKEHUSI.
Hab6monenue muddysun.
Habmoienue SBICHUI CMaYBaHUS M KAMMJUTSIPHBIX SIBJICHHM.
Habimro1enne TemoBoro pacuimpeHus Tell.
W3MmeHeHne naBieHus ra3a Mpyu U3MEHEHUU 00bEMa U HarpeBaHUU WITH OXJIAXKICHUU.
[IpaBuna nu3mepeHus TeMreparypsl.
Bunael Tenionepenayn.
OxmnaxiIeHue pu COBEPILICHUH PAOOTHI.
HarpeBanue nipu coBepiiieHur paboThl BHEITHUMU CHJIAMH.
CpaBHEHHE TETUIOEMKOCTEH Pa3TUIHBIX BEIIECTB.
Ha6nronenune kumneHust.
HaGnrogenue mocTostHCTBA TEMIIEPATYPHI TIPH TUTABJICHHH.
Moenu TeIUIOBEIX ABUTATEIIEN.
Jlabopamopnwie pabomel u onvimel.
OMnBITHI 10 OOHAPYKEHUIO NEUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSHKCHHUS.
OMBITHI IO BBIPANTABAHUIO KPUCTAINIOB TTOBAPEHHOM COJIM WJIM caxapa.
OnpIThI 10 HAOTIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, KUAKOCTEH U TBEPBIX TEII.
Omnpenenenre AaBlieHUs BO3IyXa B Oa/sIOHE IIMTPHILIA.
OnbIThI, AEMOHCTPUPYIOLIUE 3aBUCUMOCTD JIaBJICHUS BO3yXa OT ero o0bEMa U HarpeBaHus WU
OXJIQXKICHHUSL.
[TpoBepka rumnoTe3bl TUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOMKA KHUJIKOCTH B TEPMOMETPUUECKON
TpyOKe OT TeMIIepaTyphl.
Habnmonenue m3MeHeHus: BHYTpEHHEW SHEpPrUM Tella B pe3yabTaTe TeIrvionepenayd u paboTsl
BHEIIHHUX CHUJL.
HccnenoBanue siBieHUs TEII00OMeHa PU CMEIIMBAHUN XOJIOJHON U TOpsiueit BOBI.
Omnpenenenre KOJMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW MPH TEIUIOOOMEHE € HarpeThiM
METAJUTMYECKUM LUIUHAPOM.
Onpenenenue yneabHOU TEIMIIOEMKOCTH BELIECTBA.
HccnenoBanue nmpolecca UCIIapeHus.
OnpezneneHrne OTHOCUTENIBHON BIIAXKHOCTH BO3/yXa.
Ornpenenenue yaeabHOU TEIJIOTHI IIJIaBICHUS JIb/IA.

Pa3znen 7. DiiekTpruyeckne 1 MAarHUTHbIE SIBJICHHSI.

Onektpusanus Tenl. J[Ba pona 3JIeKTpUUYECKHX 3apsaaoB. BzaumonelicTBUe 3apsyKEHHBIX
ten. 3akoH KyrnoHa (3aBUCHMOCTH CHJIBI B3aMMOJCHCTBUS 3apsSHKEHHBIX TET OT BEIUYUHBI
3aps/I0B U PACCTOSIHUS MEXIY TEIAMM).

Onektpuyeckoe noisie. Hanpspk€HHOCTD anekTpuueckoro noss. [IpuHuun cyneprno3unun
ANEKTPUYECKHUX MOoJIel (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snextpuyeckux 3apsaoB. DJIeMEHTapHbIM 3iekTpudeckuid 3apsg. CtpoeHue
atoma. [IpoBOTHMKY U TUANIEKTPUKHU. 3aKOH COXPAHEHUS SJIEKTPUUECKOTO 3apsija.



DNEeKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHUSA JJIEKTPUUYECKOro Toka. VcTounukm
MOCTOSTHHOTO TOKa. JIeMCTBUS AJIEKTPUUECKOrO0 TOKa (TEIJIOBOE, XMMUYECKOE, MArHUTHOE).
DNEeKTPUYECKUM TOK B JKHMJIKOCTSIX U ra3ax.

Onextpuueckas uenb. Cuna Toka. OJnexkTpuyeckoe HampspkeHue. ComnpoTHUBIIEHHE
IIPOBOJHUKA. YJIEJIbHOE COINpPOTUBJIEHHE BellecTBa. 3akoH Oma 118 ydacTka LEMu.
[TocnenoBarenbHOE 1 NapauIEIbHOE COEIMHEHUE TPOBOJHUKOB.

PaboTa 1 MOITHOCTH ANIEKTPUYECKOTO ToKa. 3akoH Jxoynsi—JIeHna. DnekTpruuecKue menu
Y TIOTPEOUTEIH IICKTPUUECKOH 3HepTrur B ObITY. KOpOTKOE 3aMBbIKaHHE.

[TocrostHHbIE MarHuThl. B3amMonelcTBME MOCTOSIHHBIX MarHuTOB. MAarHutHOE IOJ€.
MarnuTHO€ noJie 3eMJIM U €ro 3Ha4eHHE JIIs *Ku3HU Ha 3emie. OnbIT Dpcerena. MarHuTHoe 1oJie
AIEKTPUYECKOTO TOKa. [I[puMeHeHue JIeKTPOMAarHuTOB B TEXHHUKE. [[eicTBMEe MarHUTHOTO TOJIS
Ha TMPOBOJHUK C TOKOM. OJEKTPOJBUraTelb IOCTOSHHOrO Toka. Mcmonb3oBaHue
AJIEKTPOJIBUTATENIEH B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel  @apanes. SIBneHue  snekTpomMarHuTHoM  wHAykuuu. IlpaBuio  Jlenuna.
OnekrporeHeparop. CrocoObl TOJYyYEeHUS] DJICKTPUUECKOM DSHEPruu. ODIEKTPOCTAHIIUU Ha
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTHUH.

emoncmpayuu.

DJeKTpu3alus Tell.

JIBa poJia SIEKTPUYECKUX 3apsiI0B M B3aUMO/ICHCTBUE 3apsKEHHBIX TEJl.
YCTpOUCTBO U IEHCTBHE AIEKTPOCKOTA.

DneKkTpocTaTudecKas HHIYKIHUS.

3aKOH COXpaHEeHHUsI JEKTPUUECKUX 3apsI0B.

[IpoBOJHUKHU U TUAIIEKTPUKU.

MonenrpoBaHue CHIIOBBIX JIMHUHN 3JIEKTPHUYECKOTO MOJIS.

W cTouHMKY TOCTOSIHHOTO TOKA.

JlelicTBUA SIIEKTPUYECKOTO TOKA.

DNEeKTPUYECKUN TOK B )KHJIKOCTH.

I"a3oBrIit pazps.

W3mepenue cuiibl TOKa aMIepMETPOM.

N3mepenue 31eKTprUuecKoro HanpsKeHUs! BOJIBTMETPOM.

Peocrar u mara3uH conpoTHBIICHUM.

B3aumonelicTBue NOCTOSTHHBIX MarHUTOB.

MonenupoBaHue HEBO3MOXHOCTHU Pa3/IeJICHHs MOTIOCOB MarHUTA.
MonenupoBaHue MAarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.
OnbIT DpcTena.

MaruauTtHoe noJje Toka. JJIeKTPOMarHur.

JleiicTBre MAarHUTHOT'O TIOJISl HA MPOBOIHUK C TOKOM.
DNEeKTPOABUTATENb OCTOSIHHOTO TOKA.

UccnepoBanue siBIIEHUS 31€KTPOMArHUTHOM UHIYKIIMH.

Omnbrter @apages.

3aBUCHUMOCTb HAIPABJICHUS UHIYKIIMOHHOTO TOKa OT YCJIOBHI €r0 BO3HUKHOBEHHUS.
DIEKTPOreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopusie pabomot u onvimol.

OnbITHI MO HAOTIOACHUIO JCKTPU3AIMH TN MHIYKIIUEH U IPU COMPUKOCHOBEHUH.
HccnepoBanue AeMCTBUS AIEKTPUUECKOTO MOJIsl HA TPOBOJIHUKHU U TUAJICKTPUKH.
COopka u mpoBepKa padoThHI IEKTPHUUECKOH IeTTH MOCTOSHHOTO TOKA.



W3mepenue u peryJinpoBaHUe CUJIbI TOKA.
W3mepenue u peryinpoBaHue HaPsHDKEHHUS.
HccnenoBanue 3aBUCUMOCTH CHUJIbI TOKA, MJIYLIEr0 YEpPe3 pE3UCTOpP, OT CONPOTHUBIICHUS
pe3UCTOpa U HATIPSKEHUS HA PE3UCTOPE.
OnbIThI, AEMOHCTPUPYIOLINE 3aBUCUMOCTh IEKTPUUYECKOTO CONPOTUBIIEHUS IIPOBOJAHUKA OT €T0
JUIMHBI, IJIOIAAN TOTIEPEYHOT0 CEUYEHUs U MaTepuaa.
[IpoBepka mnpaBuia CIOKEHUS HANPSHKEHUM IPU  TOCIEA0BATEIBHOM COEIMHEHUU JBYX
PE3UCTOPOB.
[IpoBepka npaBuiia Jyid CUJIbI TOKA MIPH APAIJIEIIBHOM COEIMHEHUH PE3UCTOPOB.
Omnpenenenne pabOTHI AIEKTPUYECKOTO TOKA, HIIYIIETO Yepe3 PE3UCTOpP.
Onpenenenne MOIIHOCTH AIEKTPUYECKOTO TOKA, BHIJECNIIEMON Ha pe3UCTOpeE.
HccnenoBanue 3aBUCUMOCTH CUIIBI TOKA, UAYILETO Yepe3 JIaMIIOUKY, OT HANpsKEHHs Ha HEH.
Onpenenenue KII/] narpeBaresns.
HccnenoBanne MarHuTHOTO B3aMMOJIEMCTBHS TOCTOSIHHBIX MarHUTOB.
N3ydyeHre MarHUTHOTO MOJISt OCTOSTHHBIX MArHUTOB MPU UX 0ObEIMHEHUH U pa3/IeJICHUN.
HccnenoBanue nelcTBUS SJIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OnBbIThI, JEMOHCTPUPYIOILIME 3aBUCUMOCTb CHJIbI B3aUMOJECUCTBHS KaTYIIKU C TOKOM U MarHuTa
OT CHJIBI TOKA U HAIIPaBJIEHUS TOKA B KaTYIIIKe.
N3ydeHue necTBHUsI MarHUTHOTO TOJISI HA TIPOBOJIHUK C TOKOM.
KoHncTpynpoBanue u u3zydeHue padoThl 3J€KTPOABUTaTENsL.
N3mepenue KII/] anekTpoBUraTeIbHOM YCTAaHOBKH.
OnBITEI IO MCCIENOBAHUIO SIBJICHUS DJIEKTPOMATHUTHONW MHIYKIMM: HUCCIEIOBAaHUE M3MEHEHUN
3HAYEHUS U HANPABJICHUS MHIYKIIMOHHOTO TOKA.

9 KVIACC

Paznen 8. Mexannueckue siBJIeHHUS.

Mexanunueckoe aBuxeHue. MarepuaibHasi Touka. Cuctema orcuéra. OTHOCHUTEIIBHOCTh
MEXaHMYECKOr0 JBIKEHHUS. PaBHOMEpHOE mpsMOJMHENHHOE ABWkeHue. HepaBHOMepHOE
npsAMoJInHeHHoe JBWKeHue. CpedaHsis U MTHOBEHHAasi CKOPOCTh Teja MPU HEPAaBHOMEPHOM
JIBIDKCHUH.

VYckopenue. PaBHOyckopeHHOE TpsiMoiinHeliHOe aBkKeHne. CBoOoHOe maneHne. OnbIThI
Tlamnes.

PaBHOMepHOE ABIKeHUE MO OKpyKHOCTH. Ilepuoa m dactora oOpamenus. Jluneitnas u
yIi0Bas CKOPOCTH. LIeHTpOCTpeMUTENIBHOE YCKOPEHHE.

[TepBriit 3akon Herotona. Bropoit 3akon Herotona. Tpetuii 3akoH Hprotona. IlpunHiun
CYIEPIIO3UIUHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHMs: cuja TPEHUsS CKOJIBKEHMsS, Cujia TPEHHS
IIOKOS, APYTUE BUIBI TPEHUSL.

Cuna TsHKECTH W 3aKOH BCEMHUPHOTO TSTOTEHUS. YCKOpPEHHE CBOOOJHOTO TaJeHUS.
JBwxenne mnaHer Bokpyr Connua. IlepBas kocmmueckass ckopocTb. Heecomocth u
MIEPErPYy3KHU.

PaBHOBecue MaTepuanbHOi TOUKH. AOCOMOTHO TBEPI0E Teno. PaBHOBecue TBEPAOTO Tena
C 3aKpEIUIEHHON OChIO BpalieHuss. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynse Tena. U3menenune umnynbca. Mmnynbe cuiibl. 3aKOH COXPAaHEHHUS! UMITYJIbCA.
PeakTtuBHOE ABMKEHUE.



Mexanndeckass pabota U MOIIHOCTh. PaboTa cui TshkecTH, ympyroctw, TpeHusi. Cs3b
sHepruu U pabotel. lloTeHuManbHas SHEpPrus Tena, MOTHATOTO HAJA TMOBEPXHOCTHIO 3EMIIH.
IToreHumanpHas 3Heprus C:karod NpyxuHsl. Kunernyeckas sHeprus. Teopema 0 KHUHETUYECKOHN
SHEPruu. 3aKOH COXPaHEHUS] MEXaHUYECKON SHEPTHH.

Jemoncmpayuu.

Habnronenne MexaHU4eCKOTO ABMKEHHS T€JIa OTHOCUTENIFHO PAa3HBIX TEJ OTCUETA.

CpaBHeHUE IMyTeW W TPAeKTOPUI JBMKEHUS OJTHOTO U TOTO )K€ TE€JIa OTHOCUTEJIBHO PAa3HBIX TEJ
OTCYETA.

N3mepeHue CKOpOCTH U YCKOPEHUS MPSIMOJIMHENHOTO JIBUKEHUS.

HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBUKEHUSI.

Habntonenue ABM>KEHUS Tena M0 OKPYKHOCTH.

Habmronenne MexaHMuecKux SIBJICHHUH, IPOUCXOAAIIUX B cucteMe oTrcuéra «Tenexka» npu eé
PaBHOMEPHOM M YCKOPEHHOM JIBUKEHUHN OTHOCUTENIBHO KaOMHEeTa PU3UKH.

3aBUCUMOCTb YCKOPEHHS TeJla OT MacChl TeJla U IEUCTBYIOIIEH Ha HETO CHUJIBI.

Habmronenue paBeHcTBa CUJl MPU B3aUMOIEHCTBUU TEll.

N3menenue Beca Tena npu yCKOPEHHOM JBUKEHHH.

[lepenaua nMmynbca Ipyu B3aMMOJIEHCTBUH TEI.

[IpeoGpa3oBanust SHEPTUU NPU B3aUMOAECHCTBUU TEJl.

CoxpaHeHHe UMITyJIbCa TIPU HEYIIPYTOM B3aUMOIEHCTBUU.

CoxpaHeHre UMITyJIbca IPU a0COJIOTHO YIIPYTroM B3aWMOAECHCTBUU.

Habmonenue peakTHBHOTO ABM)KECHUS.

CoxpaHeHHe MEXaHUYECKOW SHEPTHH MPU CBOOOTHOM TaJICHUH.

CoxpaHeHre MEXaHUYECKOW SHEPIUU NPU JBWKEHUU Teja MOoJ AEUCTBUEM IIPYKUHBI.

Jlabopamopnuwie pabomel u onvimel.

KonctpynpoBanue Tpakra [Uisl pa3sroHa U JAJbHEUIIEr0 paBHOMEPHOTO JIBM)KECHMS IIApUKA WU
TEJIEKKH.

Omnpenenenue cpeHeil CKOPOCTU CKOJbXKEHUsS Opycka WM JIBUKEHHUS HIapuKa M0 HAKIOHHOU
IIJIOCKOCTH.

OrnpeneneHre yCKOpeHHs Tena NpU paBHOYCKOPEHHOM JBHXEHUH 110 HAKJIOHHOMW MJIOCKOCTH.
HccnenoBanue 3aBUCMMOCTH IYyTH OT BPEMEHU MPU PABHOYCKOPEHHOM JBIDKEHUU 0Oe€3
HayaJbHOUN CKOPOCTH.

[IpoBepka rUmoTe3bl: €ciu MpPU PaBHOYCKOPEHHOM JBIKEHUM 0e3 HaualbHOW CKOPOCTH IyTH
OTHOCSTCS KaK psJl HEYETHBIX YHUCEII, TO COOTBETCTBYIOIIUE IPOMEKYTKH BPEMEHU OJJMHAKOBBI.
HccnegoBanue 3aBUCMMOCTH CHJIBI TPEHHUSI CKOJIBKEHUS OT CHJIBI HOPMAJIbHOTO AABJICHUS.
Omnpenenenue kodhhuIUEeHTa TPEHUS CKOJIBKEHHUS.

Onpenenenue KECTKOCTU MPYKUHBI.

Omnpenenenue pabOThl CUIIBI TPEHHS MPU PABHOMEPHOM JIBIKEHHUH Tella MO TOPU30HTAIBHOM
MTOBEPXHOCTH.

Omnpenenenne pabOThI CUJIBI YIIPYTOCTH MPH NObEME I'Py3a C UCHOIb30BAaHUEM HEIOJIBHKHOTO
U TIOJIBIJKHOTO OJIOKOB.

N3ydeHne 3aK0Ha COXpaHEHUs] SHEPTUU.

Pazgen 9. Mexanndeckue Ko1e0aHHUS M BOJIHBI.

KonebarenbHoe nBmxeHne. OCHOBHbIE XapaKTEPUCTHKHM KoJeOaHM: MEpUoJi, 4acToTa,
aMIuIMTya. MartemaTuueckuii M TNpYXKUHHBIH MaATHUKU. [IpeBpallieHue 5>HEpruM Ipu
KoJ1e0aTeIbHOM JIBUKECHUH.



3aryxaromue kojeOaHus. BeiHykaeHHsle konebanus. Pezonanc. MexaHHUeCKHe BOJIHBL
CaoiicTBa MexaHnueckux BoJH. [IpomonbpHbIe U nonepeyHbie BOIHBL. J[JIMHA BOJHBI U CKOPOCTh
e€ pacrpocTpaHeHHs. MeXaHUYeCKHE BOJHBI B TBEPJOM TEJE, CEUCMUYECKUE BOJIHBI.
3Byk. [')poMKOCTh 3ByKa U BbICOTa TOHA. OTpaskeHue 3BykKa. MIHPpa3ByK U yIbTpa3ByK.
Jemoncmpayuu.
Habnronenue xonebaHuii Te MO AEHCTBHEM CHIIBI TSHKECTH M CHITBI YIIPYTOCTH.
Habnronenue xonebanuii rpy3a Ha HUTH U HA TIPY>KUHE.
HaGnronenue BBIHYX/IEHHBIX KOJIEOaHH U pe30HAHCA.
Pacrnipoctpanenuie npoJoabHBIX U IONEPEYHBIX BOJIH (Ha MOJIENH).
Habnronenne 3aBUCIMOCTH BBICOTHI 3BYyKa OT YacTOTHI.
AKyCTHYECKHI pe30HaHC.
Jlabopamopubvie padbomot u onvimel.
Omnpenenenre 4acToThl U Mepro/ia KojaeOaHuii MaTeMaTHYeCKOro MasTHHKA.
Omnpenenenne 4acToThl U Mepro/ia KojaeOaHui Npy>KUHHOTO MasTHUKA.
HccnenoBanue 3aBUCUMOCTH MepHo/ia KoieOaHUi MOIBEIIEHHOTO K HUTHU Tpy3a OT JUTUHBI HUTH.
HccnenoBanue 3aBUCUMOCTH NepHoa KojebaHui MPy>KMHHOTO MasiTHUKA OT Macchl Ipys3a.
[IpoBepka He3aBUCUMOCTH Mepuo/ia KojieOaHHi rpy3a, MOABEIMIEHHOTO K HUTH, OT MacChl rpy3a.
OmBITEL, JEMOHCTPHUPYIONINE 3aBHCUMOCTh TEpPHOJa KOJEOAHW MPYKHHHOTO MAasTHHKA OT
MacChl Tpy3a U KECTKOCTH TIPYKUHBI.
N3mepenue yckopeHHst CBOOOTHOTO MaJIeHHUS.
Pa3nen 10. DinekTpoMarHuTHOE 10J1€ ¥ 3JIEKTPOMAarHUTHbIE BOJIHBI.
DJIEKTPOMArHuTHOE TMOJIe. DJIEKTPOMAarHUTHbIE BOJIHBL. CBOWCTBA 3JIEKTPOMArHUTHBIX
BoJH. [1Ikana snekTpoMarHUTHBIX BOJH. Mcnonbp3oBaHue 3IeKTPOMAarHUTHBIX BOJIH JUIS COTOBOM
CBSI3H.
DneKTpoMarHuTHas nmpupoa ceera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
CBoiicTBa AIIEKTPOMATrHUTHBIX BOJIH.
BosHOBEIE CBOIICTBA CBETA.
Jlabopamopnuie pabomel u onvimeot.
N3ydeHne cBONCTB 3JIEKTPOMArHUTHBIX BOJIH C MTOMOIIBI0 MOOMIIBHOTO TesedoHa.
Pazpen 11. CBeToBLI€e SIBJIEHUS.
JlyueBas monenb cera. Vctounuku cBera. [IpsMonuHelHOE pacHpOCTpaHEHHUE CBETA.
3armenus Connia u Jlynsl. Otpaxkenue cera. [lnockoe 3epkano. 3akoH OTpa)KEeHUs CBETA.
[Ipenomnenue cBeta. 3aKoH mpenomiieHus: cBeTa. [loHoe BHyTpeHHEe OTpaKEHUE CBETA.
Hcnonb30BaHKe MOTHOTO BHYTPEHHETO OTPaXKEHHS B ONTHYECKUX CBETOBOAX.
Jlunza. Xox myueir B mnmH3e. Omnrtuyeckas cucreMa ¢oToamnmapara, MHKPOCKONa U
Teneckomna. [ a3 kak ontudeckas cucreMa. bau3opykocTs U JalbHO30PKOCTb.
Paznoxxenue 6enoro cseta B criekTp. OnbiTel HptoToHa. ClioskeHHE CIEKTPaIbHBIX [IBETOB.
Jucnepcus cBera.
Hemoncmpayuu.
[IpsiMonMHENHOE pacIpOCTPAHEHUE CBETA.
OTtpaxxeHue cBera.
[Tonyuenue n300pakeHHit B MIOCKOM, BOTHYTOM U BBITYKJIOM 3€pKajiaX.
[Ipenomiienue cBera.
OnTuyeckuii CBETOBO/I.
Xona iyueil B cobuparoieit TuH3e.



XoJ 1y4el B paccenBarolen JIUH3E.

[Tomy4yenne n300paXKeHMIA C TIOMOIIBIO JIH3.

[Tpunuun neiictBus oroanmnapara, MUKPOCKOIIA U TEJIECKOIIA.
Mopens rnasa.

Pa3noxxenue 6eoro cBera B CIEKTP.

[Tomy4yenue 6enoro cBETa Npy CIOKEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamopubvie pabomot u onvimel.

HccnenoBanue 3aBUCUMOCTH yIila OTPa)XE€HUsSI CBETOBOTO JIy4ya OT yrija MaJeHUsl.

N3ydeHne xapakTepuCTUK U300pakeHUs ITpeIMeTa B IUNIOCKOM 3epKalle.

HccnenoBanue 3aBUCMMOCTH yIJla MPEIOMIICHHUSI CBETOBOTO Jiyya OT yIJia MaJeHUs] Ha TPaHULe
«BO3LYX—CTEKIIO».

[Tony4yenue n300paskeHUI C MOMOTIBIO COOMPAOIIIEH JTUH3HI.

Omnpenenenne (OKYCHOTO pacCTOSTHUS M ONTHYECKON CHJIbI COOMpArOIIei INH3bI.

OnbITHI IO Pa3I0KEHUIO 0EJI0Tr0 CBETa B CHEKTP.

OnbITHI 10 BOCTIPUATHUIO [IBETA IPEIMETOB MIPH UX HAOIIOJEHNUN Yepe3 LIBETOBbIE (PUIIBTPBI.

Pasznen 12. KBanToBbIe siBJICHHS.

OmneiTel Pesepdopaa u minanerapuas mojnens aroma. Monens atroma bopa. Mcnyckanue u
roryionieHue ceera atoMoM. KBaHTel. JInHeluaTeie ClIEKTPHI.

PamnoaktuBHOCTE. Anbda-, Oeta- W ramma-uznydeHus. CTpoeHHE aTOMHOTO sapa.
Hyknonnass Monens aromHoro snpa. HM3otombel. PamnoaktuBHbIE mpeBpamienus. llepuon
MOJIypacmnaia aTOMHBIX sJIEp.

SnepHbie peakuyu. 3aKOHbBI COXPAHEHUS 3apsiJOBOTO U MAaCCOBOTO YMCEN. DHEPTHS CBSA3U
aToMHBIX saep. CBs3p maccel M dHeprud. Peakuuum cuHTe3a W AeneHus snaep. VcrouHukun
sHeprun CoJiHIIa U 3BE3I.

Snepnas sHepreTuka. JledcTBUS paguoaKTUBHBIX U3JTYYCHUN HA )KUBBIE OPTraHU3MBI.

Hemoncmpayuu.

CreKkTpbl U3JIy4€HHs U HOTJIOLEHUS.
CriexTpbl pa3IuyHbIX Ta30B.
CrnekTp Boaopoa.
Hab6nronenue tpekoB B kamepe Buibcona.
PaGota cuérunka HOHU3UPYIOIIUX U3TYUCHHI.
Perucrpanus usiydeHus npupoaHbIX MUHEPATIOB U IPOIYKTOB.
Jlabopamopnuie pabomel u onvimel.
Habmtonenue CriiomHbIX U JIMHEHYaThIX CIEKTPOB U3JTyYEHUS.
HccnenoBanue TpekoOB: U3MEPEHHE SHEPTUU YaCTHUIIBI [0 TOPMO3HOMY ITyTH (TI0 oTorpadusim).
N3mepenue pagroakTuBHoOro Goxa.

IHoBTOpPHUTEILHO-00001IAKOIIMIA MOLYJIb.

[ToBTOpUTENBbHO--0000MIAIOMUN  MOIYTb MpeAHa3HAYeH [UId CHUCTEMaTH3aluu U
0000111eHUsT TPEIMETHOTO COJIEPKAaHMSI U OTIbITA JIEITETbHOCTH, IPHOOPETEHHOTO MPH U3YYEHUHU
BCEro Kypca (pu3MkH, a Takke Ui NOArOTOBKM K OCHOBHOMY I'OCYJapCTBEHHOMY 3K3aMEHY I10
¢du3uke a5 00yJaroUINXCsl, BHIOPABIINX 3TOT YU€OHBIN MpeaMeT.

[Ipy w3ydyeHHH JAHHOTO MOJIYJS PpPEANU3YIOTCS M CUCTEMATU3UPYIOTCS  BHJIbBI
NeATeNbHOCTH, Ha OCHOBE KOTOPBIX oOecreuuBaeTrcs JOCTHXKEHME TNPEAMETHBIX U
MeETanpeaMeTHbIX MJIAHUPYEMBIX pe3yabTaTOB o0y4eHus, bopmupyertcs
€CTECTBEHHOHAYYHAsITPaMOTHOCTh. OCBOEHHE HAay4YHbIX METOJOB MCCIEAOBAaHUS SBJICHUI



OPUPOJBl U TEXHUKH, OBJIAJCHUE YMEHHSMH OOBACHATH (U3NUYECKUE SIBICHHS, TNPHUMEHSS
IIOJIyYEHHBIE 3HaHMsI, PEIIaTh 3aJjaul, B TOM YHUCJIE KAUYECTBEHHBIE U 3KCIIEPUMEHTAIIbHBIE.
[IpuHIMIMATBEHO AEATEILHOCTHBIN XapaKTep AAHHOIO pa3jiela pealu3yercs 3a cUéT Toro,
4TO 00y4JarouIrecs BBIIOIHAIOT 33aHusl, B KOTOPBIX UM MPEAIaracTcs:
Ha OCHOBE MOJY4YEHHbIX 3HAaHUH paclio3HaBaTh U HAYYHO OOBSACHATH (PU3HUECKUE SIBIICHUS
B OKpY)Karolllel MpUpPOJe U NOBCEIHEBHOM KU3HH;
WCIIOJIb30BATh HAYYHBIE METOIBI UCCIETOBAHUS (PU3NUECKUX SIBICHUH, B TOM YHCIE IS
IIPOBEPKHU MIIOTE3 U MOJIYYEHUSI TEOPETUUECKUX BbIBOJIOB;
OOBSICHATH HaydyHbIE OCHOBBI HamboJiee BAXKHBIX JIOCTHIKCHHH COBPEMEHHBIX TEXHOJOTHH,
HampuMep, MPAKTUYECKOTO HCIIOJIb30BAHUS PA3JIMYHBIX MCTOYHHUKOB HHEPIMM HA OCHOBE
3aKOHA MPEBPALEHUS U COXPAHEHMSI BCEX U3BECTHBIX BUIOB SHEPTUHU.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3yuenne QuU3MKKM Ha YpOBHE OCHOBHOTO 00mero oOpa3oBaHUS HampaBJIeHO Ha
JOCTHIKEHHE JIMIHOCTHBIX, METAIIPEIMETHBIX M IMPESIMETHBIX 00pPa30BaTEILHBIX PE3YIHTATOB.

B pesynbrate wu3ydeHus GU3MKM HAa YPOBHE OCHOBHOTO oOmero oOpa3oBaHus Yy
oOyyaromerocst OyyT cOpMUpPOBAHbI CIEAYIONIUE TUIHOCTHBIE PE3YIbTAThl B YaCTH:
1) naTPpHOTHYECKOT0 BOCTIUTAHUSA:
— MPOSIBJICHUE HMHTEpeca K HUCTOPUM U COBPEMEHHOMY COCTOSIHHUIO POCCHUUCKON (PU3NUYECKOU
HayKH;
— [IEHHOCTHOE OTHOIIEHUE K JOCTHKEHUSIM POCCUNUCKUX YUEHBIX--(PU3UKOB;
2) rpa:kIaHCKOr0 M JYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:
— TOTOBHOCTh K AaKTHBHOMY YYacTHIO B OOCYXICHHH OOIIECTBEHHO3HAYMMBIXH STUYECKUX
po06JIeM, CBSI3aHHBIX C TPAKTUYECKUM NMPUMEHEHUEM JTOCTHKEHUHN (DUBHKY;
— 0CO3HaHHE B&XKHOCTU MOPATbHO--3TUUECKUX MIPUHITUIIOB B JEATEIHLHOCTH YUEHOTO;
3) acTeTMYECKOr0 BOCIIUTAHMSI:
— BOCIIPUATHE SCTETUYECKUX KAYECTB (PU3NUECKOW HayKu: €€ TapMOHHYHOTO IOCTPOCHHS,
CTPOTOCTH, TOYHOCTH, TAKOHUIHOCTH;
4) HEeHHOCTH HAYYHOI'0 IMO3HAHUSA:
— OCO3HAaHHWE IEHHOCTH (U3NYECKOW HAYKM KaK MOIIHOTO HHCTPYMEHTa TMO3HAHUS MHPA,
OCHOBBI Pa3BUTHUSI TEXHOJOTHH, BAXXHEHUIIIEH COCTABIAIONIEN KYIbTYPHI;
— pa3BUTHE HAYYHOH JTI0003HATEIHHOCTH, HHTEPECA K UCCIIEI0BATENIbCKOM 1EATEIbHOCTH;
5) popMupoBaHus KYJbTYPHI 310POBbSI 1 IMOIMOHAJIBLHOIO 0J1Ar0NOJIyYHs:
— OCO3HaHHUE LIEHHOCTHU 0e30IacHOro oOpa3a >KM3HU B COBPEMEHHOM TEXHOJOTHYECKOM MUDE,
BAKHOCTH TpaBWJI OE30MaCHOTO MOBEIEHUS Ha TPAHCIOPTE, Ha J0porax, ¢ JJIEKTPUUECKUM U
TEIJIOBBIM 000pPY/IOBAHUEM B JIOMAIIIHUX YCIOBHUSX;
—c(hopMHPOBAHHOCTh HaBbIKa peduieKCUU, MPU3HAHKME CBOETO MpaBa Ha OIMIMOKY U TaKOro e
IpaBa y Ipyroro 4ejoBeKa;
6) TPy10BOr0 BOCIIUTAHMS:
— AKTUBHOE YYacTHME€ B pPEUICHUHM MPAKTUYECKUX 3a1ad (B paMKax CeMbH, 00pa30BaTEIbHOMN
OpraHu3aliu, ropoja, Kpas) TeXHOJIOTUYECKON U COLMATbHOM HAIMPaBIEHHOCTH, TPEOYIOUIUX B
TOM 4Hucye U PU3NUECKUX 3HAHUM;
— UHTEpEC K MPAKTHIECKOMY U3YUYEHHIO MPO(dECcCHii, CBsI3aHHBIX ¢ (PUUKOM;
7) 3KOJIOrHYecKOro BOCIMTAHUA:
— OpHeHTalusi Ha NpUMEHeHHWe (U3MYECKUX 3HAaHUM Ui pelieHus 3agad B o0nactu
OKpYKalollel Ccpelpl, MIAaHUPOBAHUS MOCTYIKOB M OLEHKH MX BO3MOXKHBIX TMOCIEACTBHH IS
OKPY’KaIoIllel Cpe/ibl;
— OCO3HaHHE TI00aTBHOTO XapaKTepa SKOJOTHYECKUX MPOOIIeM U MyTel UX pelIeHHUs,
8) amanTannu K U3MEHSIOIMMCS YCJIOBHAM COLMAIBHON U MPUPOIHOI CPebl:
— MOTPEOHOCTh BO B3aWMOJICHCTBUU NPU BHITIOJHEHUH HUCCIEIOBAHUI M MPOEKTOB (PU3NUECKON
HaIpaBJI€HHOCTH, OTKPBITOCTb OMBITY U 3HAHUSIM JPYTHUX;
— MOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO I€SITEIbHOCTD;
— noTpeOHOCTh B OPMUPOBAHUHU HOBBIX 3HAHHIA, B TOM 4Kcie (GOpMyIUpOBaTh UACH, TIOHSATHUS,
TUTOTE3bI O (PU3HUECKUX 0OBEKTAX U SIBICHUSX;
— OCO3HaHHE JePHUIIMTOB COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEH B 001acTh (DU3UKH;



— IUITAHUPOBAHHE CBOETO PAa3BUTHUS B MPHOOPETCHUN HOBBIX (PM3MUECKUX 3HAHUI;,

— CTpPEMIJIEHUE aHAIU3UPOBATh U BBISBIATH B3aUMOCBSI3U IIPUPOJIbI, OOIIECTBA U SKOHOMUKH, B
TOM YHCJI€ C HCIIOJIb30BaHNEM (PU3NYECKUX 3HAHUM;

— OLEHKAa CBOMX JCUCTBUH C YYETOM BIMSHMS Ha OKPYXKAIOLIYI0 Cpely, BO3MOXHBIX
rJ100aTBHBIX TIOCIIECTBUN.

METAINIPEAMETHBIE PE3YJIbTATHI

B pesynbraTe OCBOEHHMS TporpaMMbl 1O (M3MKE HAa YPOBHE OCHOBHOTO OOIIEro
oOpazoBaHusi y oOy4atomerocss OyayT chopMHpOBaHbl MeTamnpeIMeTHbIe pe3yJbTaThl,
BKJIIOYAIOLIME TMO3HABaTeJIbHbIE YHUBEPCAJbHbIE Y4eOHBbIE JI€HCTBUS, KOMMYHUKATHBHbBIE
YHUBEpCaJbHbIE yueOHbIE IEUCTBUS, PETYISTUBHbBIE YHUBEPCAIbHbIE yUEOHbIE 1EHCTBUS.

Ilo3HaBaTeabHbIE YHUBEPCAJBHBLIC y‘-leﬁHl)Ie JecTBUSA

ba3oBble joruyeckue a1eicTBUsA:
BBISIBJISITH M XapaKT€PU30BaTh CYIIECTBEHHbIE PU3HAKN 00BEKTOB (SBICHUI);
YCTaHaBJIMBATh CYIIECTBEHHbIN NpHU3HAK KiacCU(UKAllMK, OCHOBAaHUS JUIsl 000OLIeHUs u
CpaBHEHUS;
BBISIBJISITh 3aKOHOMEPHOCTH W TPOTHBOPEUYUsT B paccMaTpuBaeMbIX (akTax, HJaHHBIX U
HaOJIOICHUSAX, OTHOCAUIUXCS K (PU3NUECKUM SIBIICHUSIM;
BBISIBJISITh IPUYMHHO--CIICJCTBEHHBIE CBSI3H MPH M3YyYEHUH (PU3NYECKUX SBJICHUN U MPOIECCOB,
JIENIaTh BBIBOJBI C UCIOJb30BAaHUEM JEAYKTUBHBIX U MHAYKTHUBHBIX YMO3aKIOUEHUH, BBIIBUTATh
TUIOTE3bI O B3aUMOCBA3SIX (PU3HMUECKUX BEJIINYMH;
CaMOCTOSITEJIPHO BBIOMpATh CHOCOO pelieHus ydeOHOW (u3mdyecko 3amauu  (CpaBHEHUE
HECKOJIbKUX BApUAHTOB pEIleHus, BbIOOp Hanbojiee MOIXOASIIEr0 ¢ y4ETOM CaMOCTOSITEIBHO
BBIJICTICHHBIX KPUTEPHEB).

Ba3oBble ucciienoBarebcKHe N1eCTBUA
HCIIOJIb30BATh BOIIPOCHI KaK UCCIIEN0BATENbCKUI HHCTPYMEHT ITO3HAHMS;
MPOBOJUTH [0 CAMOCTOSITENIBHO COCTaBJICHHOMY IUIAHY OIIBIT, HECJOXHBIA (u3HuecKuit
AKCIEPUMEHT, HEOOIbIIIOE HCCTeI0BaHne (PU3UYECKOTO SIBICHHUS;
OIICHUBATh Ha MPUMEHHMMOCTh M JOCTOBEPHOCTb HH(MOPMALIMIO, MOJYYEHHYIO B XOJe
HCCIeA0BaHUs WM 3KCIIEPUMEHTA;
CaMOCTOSITENIbHO  (OPMYIHPOBaTh OOOOIIEHUS U BBIBOJABI MO pe3yabTaTaM MPOBEAEHHOTO
HaOIIO/ICHUS, OTIBITA, UCCIICIOBAHMS,
MIPOTHO3UPOBATh BO3MOXKHOE JallbHEHIee pa3BUTHE (U3MYECKUX IMPOILIECCOB, a TaKKe
BBIJIBUTaTh MPEIOJIOKEHUs 00 UX PAa3BUTHUHU B HOBBIX YCIOBUSX U KOHTEKCTaX.

Padora ¢ undopmanueii:
MPUMEHATh pa3IMYHbIE METOJIbl, MHCTPYMEHTHI U 3alPOCHI MPHU MOUCKE U 0TOOpe HH(pOpMaIUU
WIN JJAHHBIX C YY4ETOM MPEATIOKEHHON yueOHOH pu3nueckoi 3aaaum;
aHAJIM3UPOBaTh, CHCTEMATU3MPOBATh M WHTEPHPETHPOBATh MHPOPMALUIO PA3IMUYHBIX BUJOB U
¢bopM npencTaBieHus;
CaMOCTOSITEJIbHO ~ BBIOMpaTh  ONTHMalbHYIO (GopMy TMpeAcTaBiIeHUs HHPOpMaLUu U
WUTIOCTPUPOBATh pellaeMble 3a/1a4l HECIOKHBIMH CXeMaMH, TuarpaMMaMu, UHOW rpaduKoi u
UX KOMOMHAIUSMH.

KoMMmyHuKaTHBHBIC YHUBEpPCaIbHbIE y4eOHbIE JeHCTBHUA:



B X0/i¢ OOCYXIeHUs y4eOHOro Mmarepuaina, pe3yJbTaToB J1abopaTOpHBIX pabOT M MPOEKTOB
3a/laBaTh BOIIPOCHI MO CYIIECTBY OOCYXKJIaeMOW TeMbl M BBICKA3bIBATh WJICH, HAIICJICHHBIC Ha
pelIeHre 3a/1a41 U TOJIIepKaHKe OIaroKenaTeIbHOCTH OOIICHMS;

COTIOCTABJISITh CBOM CYKJIEHHUS C CYXKICHUSMHU APYTUX YYaCTHUKOB JUAIOTA, OOHAPYKHUBATh
pa3IM4Mre U CXOJICTBO MO3ULINI;

BBIPAKATh CBOKO TOUYKY 3pEHUS B YCTHBIX M MIMCHhMEHHBIX TEKCTaX;

MyOIMYHO TMPEACTABIATh PE3YIbTAThl BBIIOJHEHHOTO (DH3UYECKOTO OMBITa (SPKCIIEPHMEHTA,
HCCIe0BaHUs, IPOCKTA);

MMOHUMATh W UCHOJB30BaTh NPEUMYIISCTBA KOMAHIHOW WM WHIUBUAYAILHOHW pabOTHI TMpH
pELIeHUH KOHKPETHON (PU3UYECKOU POOIeMBbl;

MPUHUMATH [[ETH COBMECTHOM JIEATEIIFHOCTH, OPTaHU30BBIBATH JCUCTBHS 10 €€ TOCTHKEHUIO:
pacmpenensaTb poJid, O0OCYXJaTh MPOIECChl U PE3yAbTaThl COBMECTHOM paboThl, 0000IIaTh
MHEHHUS HECKOJILKHX JTIOJICH;

BBITIOJTHAT CBOO YacTh pabOTHI, TOCTUTAss KAYECTBEHHOTO Pe3ysIbTaTa IO CBOEMY HAIpPaBJICHUIO
Y KOOPJMHHPYS CBOU JCHCTBHSI C IPYTUMHU WICHAMH KOMAaH/IbI,

OIICHWBATh KadeCTBO CBOETO BKJIaJa B OOMMI TPOIYKT IO KPHUTEPHUSIM, CAMOCTOSITEIBHO
c(OPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUS.

PeryasiTuBHble yHUBepcalbHbIEe YUeOHbIE A€l CTBUA

Camoopranuszaums:
BBISIBIISITh TPOOJIEMbl B KM3HEHHBIX M Y4E€OHBIX CUTYyalHUAX, TpPeOYIOIIUX s pelieHus
(bU3UYECKUX 3HAHU;
OpUEHTHPOBATHCSA B PA3NIMUYHBIX MOAXOJAX MPUHATHSA pPELIeHUH (MHIMBUIYyaIbHOE, MPUHSATHE
pelieHus B TpymIe, IPUHATHE PEIISHUN TPYIIIO);
CaMOCTOSITENIBHO COCTaBIIATh aJTOPUTM pelIeHHs] PU3NYECKON 3aaul WM TUIaHa UCCIIeI0OBaHUS
C yu€TOM MMEIOIIMXCS PECypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh
npeyiaraéMble BapuaHThl PeLICHUN;
JienaTh BbIOOP U OpaTh OTBETCTBEHHOCTD 3a pPEIlICHUE.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:
JaBaTh a/IeKBaTHYIO OIICHKY CUTYyalluu U IpeJyiaraTh MiaH e€ U3MEHEeHHUS,
OOBSACHATH MPUUYMHBI JOCTIKEHUS (HEAOCTH)KEHHS) Pe3yJIbTaTOB EATEIbHOCTH, IaBaTh OLEHKY
PUOOPETEHHOMY OTIBITY;
BHOCUTh KOPPEKTUBBI B JIEATEIbHOCTh (B TOM YHCIE B XOJ BBINOJHEHUS (UIUUYECKOTO
UCCIIEIOBAHUSI WJIM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENILCTB, M3MEHHBIIUXCS CHUTYaIUi,
YCTaHOBJICHHBIX OMIMOOK, BO3HUKIIINX TPYIHOCTEHH;
OIICHUBATh COOTBETCTBUE PE3YJIbTATa IIEJI U YCIOBHSIM;
CTaBUTH ce0s Ha MECTO IPYTroro 4eloBeKa B XOJI€ CHOpa WU JUCKYCCHH HAa HAYyYHYIO TEMY,
MMOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY JPYTroro;
MpHU3HABaTh CBOE MPABO Ha OMMOKY MPHU pelieHnd (HU3MUECKUX 3a/1a4 UITU B YTBEPXKICHUSIX Ha
Hay4HbIE TEMbI U TAKOE K€ MPaBO JAPYroro.

INPEAMETHBIE PE3YJIBTATbBI

K xonmy oOyuenuss B 7 kJiacce MpeAMETHbIE pe3ybTaThl HAa 0a30BOM YpPOBHE JOJIKHBI
oTpakaTh c(GOPMUPOBAHHOCTDH y O0yUaIOIUXCS YMEHU:



WCI0JIb30BaTh TOHATHS: (DU3MYECKHEe W XUMHUYECKHE SIBJICHUS, HAOIIOJCHUE, DKCICPHUMEHT,
MOJEIb, TUIIOTE3a, CAWHUIBI (PU3UYCCKUX BEJIMYMH, aTOM, MOJICKYJA, arperaTHbIe COCTOSHUS
BemecTBa (TBEpIOE, KHUAKOE, Ta3000pa3HOE), MEXaHWYECKOE BIDKEHUE (paBHOMEpHOE,
HEpPaBHOMEPHOE, TPSIMOJIMHEHHOE), TPACKTOPHS, pPaBHOJCHCTBYOMAs CHIa, JeopMarus
(ympyrasi, maacTU4ecKas), HeBECOMOCTh, COOOIIAIOIINECS] COCY/IbI;

paznuuath sBiIeHus (AudQy3us, TEMIOBOE€ IBUKEHHWE YAaCTUIl BEIIECTBA, PABHOMEPHOE
JBUKEHHUE, HEPABHOMEPHOE JBM)XCHUE, MHEPIIHS, B3aUMOJICHCTBUE TEJ, PAaBHOBECHE TBEPIBIX
TEJ C 3aKpeIUIEHHON OChIO BpalleHHs, Nepeaada IaBJIeHUs TBEPABIMHU TEIAMH, KUIAKOCTIMU U
razamu, arMoc(epHoe IaBicHUE, IUIABaHWE TeJ, MPEBPAIICHUS MEXaHWYECKOW SHEPIruH) IO
ONMCAHUIO WX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB, JIEMOHCTPHUPYIOIIUX JAHHOE
(buznyecKoe sIBICHUE;

pacro3HaBaTh TPOSBICHHE H3YYEHHBIX (PU3UUYECKUX SIBJICHUM B OKPYXKAIOUIEM MHpPE, B TOM
yucie (pu3nyecKkue SBICHUS B MPUPOJEC: MPUMEPHI JBIXKCHHUS C PA3IMYHBIMH CKOPOCTSIMH B
KUBOW W HEXWBOW TIPUPOJE, ACHCTBHE CWJIBI TPEHUS B TPHUPOJIE U TEXHHUKE, BIIUSHUE
aTMOC(epHOTO NaBJICHUS Ha >KUBOW OpraHW3M, IUIaBaHUE PbHIO, phIYard B TEJE€ YeJIOBEKa, MpHU
ATOM TIEPEBOJMTH MPAKTUYECKYIO 3a/7adyy B Y4eOHYIO, BBIICTSATH CYIIECTBEHHBIC CBOMCTBA
(npu3HaKyM) pU3NUECKUX SIBICHMUIA;

OTMCHIBATh HW3YYCHHBIC CBOMCTBA Tel W (PU3WYECKHUE SIBJICHUS, HCIOJB3YS (HU3HUECKUE
BEJIMYUHBI (Macca, 00bEM, MJIOTHOCTh BEIIECTBA, BPEMs, MYTh, CKOPOCTh, CPEIHSS CKOPOCTb,
CuJia yIpyrocTH, CUja TsDKECTH, BEC Tella, Cujla TPEHHUs, TaBJieHHe (TBEPIOTO Tea, KUIKOCTH,
rasa), BBITAJIKMBAIOINIAS CHJIa, MEXaHWYECKas paboTa, MOIIHOCTbh, IJIEYO CHIIBI, MOMEHT CHJIBI,
KO3 (UIIMEHT MOJIE3HOTO ACHCTBHS MEXaHM3MOB, KMHETHYeCKas M MOTEHLHUaJIbHAsl SHEPTHUs),
IpU ONUCAHUM MPaBUJIbHO TPAKTOBAaTh (U3WYECKUM CMBICI HCHOJb3YEMbIX BEIUYHH, HX
0003HaYeHUsI U €IUHUIbI (U3NYECKUX BEIUYHH, HAXOAUTh (DOPMYIbI, CBA3BIBAIOIINE JTAHHYIO
(bu3NYeCKy0 BETUYHUHY C JAPYTUMHU BEIMYMHAMH, CTPOUTH I'papUKU U3y4EHHBIX 3aBHCHUMOCTEM
(bMBUYECKUX BEIMYNH,

XapaKTepU30BaTh CBOWCTBA Tel, (U3MUecKUe SBJICHHS M IPOLIECCHl, HCIOJB3Ys IpaBHiia
CJIOKEHHUS cui (BIOJb OJHOM IpsiMOii), 3akoH I'yka, 3akoH [lackans, 3akoH ApxumMena, MpaBUIIO
paBHOBecHs pblyara (0JI0Ka), «30JI0TO€ MPaBUIIO» MEXAHUKH, 3aKOH COXPaHEHUS MEXaHMYeCKON
SHEpruM, IMpH OSTOM JaBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHa U 3alUCBIBaTh €ro
MaTeMaTH4eCKOe BBIPAKECHUE;

OOBSACHATH (U3NYECKUE SIBIICHUS, MPOLIECCHl U CBOWCTBA TeJl, B TOM YHCIIE U B KOHTEKCTE
CUTyallull MPaKTUKO-OPUEHTHPOBAHHOTO XapakTepa: BBISBIATh MNPUYHHHO--CJIEICTBEHHBIC
CBSI3H, CTPOUTH O0BSCHEHHE U3 1—2 JOTMYECKHX IIAaroB ¢ OMopoil Ha 1—2 M3y4YEeHHBIX CBOWCTBA
(buznuecKkux ABJICHUH, (PU3NYECKUX 3aKOHA WU 3aKOHOMEPHOCTH;

pemath pacy€THble 3a7aud B 1—2 AeWCTBUS, MCIOJB3YSA 3aKOHBI U (OPMYIIbI, CBS3BIBAIOIINE
¢dbuznuecKkue BEIWYMHBI: HAa OCHOBE aHalM3a YCIOBHUS 33/laydl 3alHChIBaTh KPAaTKOE YCIOBHE,
MOJICTaBIATh (PU3MUECKUE BETUYUHBI B OPMYIIBI U MPOBOIUTH PACUETHI, HAXOAUTH CIIPABOYHbBIC
JaHHbIE, HEOOXOIMMBbIE MJIsi peHIeHHs 3ajad, OIEHUBATh PEATUCTUYHOCTh TOJTY4EeHHOMN
(bu3MUECKO BEIUYUHBL;

pacmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOKHO PEUIUTh MPHU TMOMOIIU (PU3UYECKHX METOJOB, B
OTIMCAHWU WCCIIEJIOBAHUS BBIACTATH MPOBEpsieMOe MPEroiokeHue (TUIOoTe3y), pa3iudarh U
WHTEPIPETUPOBATH MOTYYCHHBIN pe3ynbTaT, HAaXOAUTh OMIMOKK B XOJE OMbITA, 1E1aTh BBHIBOJbI
10 €ro pe3yJbTaraM;



MPOBOJIUTH OIBITHI O HAOMIOACHUIO (PU3MUYECKUX SIBICHWNA WM (U3UYECKUX CBOUCTB TEIl:
(dbopMynupoBaTh TPOBEpSEMBbIE MPEINOJI0KEHHUS, COOMpAaTh YCTAHOBKY W3 MPEIIOKEHHOTO
000pyI0BaHus, 3aIMCHIBATH XO/1 OTIBITA U (POPMYTUPOBATH BBIBOIBI;

BBIIIOJIHATh IPSMbIE HM3MEPEHUs pAcCTOSHUS, BPEMEHH, Macchl Tena, 00bEMa, CUIBl U
TEeMIepaTypbl ¢ UCIIOIH30BAHUEM AHAIOTOBBIX M MHU(POBHIX MPUOOPOB, 3AHMCHIBATH MOKA3AHUS
prOOPOB € YIETOM 33JJaHHOM a0COTIOTHOM MOTPEITHOCTH U3MEPEHUH;

MPOBOJIUTh HCCIIEOBAHME 3aBUCHMOCTH OJHOW (DM3MYECKOM BEIMYMHBI OT JpPYyrol ¢
HCII0JIb30BAHNEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTH IIyTH PaBHOMEPHO JIBWXKYIIETOCs Tela OT
BPEMEHHU JIBIKEHHUS Tejla, CHJIbI TPEHHUS CKOJBXEHHMs OT Beca Teja, KadecTBa 00pabOTKH
MIOBEPXHOCTEN TEJI W HE3aBUCHUMOCTHU CUJIbI TPEHMS OT IUIOIIAJU CONPUKOCHOBEHMSI TEJI, CHIIbI
YOPYTOCTH OT Y/UTMHEHUSI MPYXWHBI, BBITAIIKUBAIONIEH CUJIBI OT 00bEMa MOTPYKEHHON YacTh
Tela U OT IUIOTHOCTH >KUJIKOCTH, €€ HE3aBHUCHMOCTH OT IUIOTHOCTH Teja, OT TJyOMHBI, Ha
KOTOPYIO TIOTPYKEHO TEJI0, YCIOBUM IJIABaHMS TEJ, YCIOBUN paBHOBECHS pblyara U OJIOKOB),
y4acTBOBATh B IUIAHWPOBAHUU Y4EOHOTO HCCIIEJOBaHMS, cOOMpaTh YCTaHOBKY M BBINOJIHATH
U3MEpeHus, CcleAysd MpPeaJoKeHHOMY IUIaHy, (UKCUPOBATh pE3yJAbTaThl IOJIY4YEHHOUN
3aBUCHUMOCTH (PU3MYECKUX BEIMYMH B BHJE MPEAJIOKEHHBIX TaOMUI] U TpaduKOB, Jenarh
BBIBOJIBI 110 PE3YJIbTaTaM MCCIIEOBAHMUS;

MPOBOJIUTh KOCBEHHBIC M3MEPEHUsS] (PU3NYECKUX BEIWYUH (IJIOTHOCTH BEIIECTBA KHUIKOCTH U
TBEPAOrO Teja, CuUjla TPEHUS CKOJbKEHHUS, J[AaBJIEHWE BO3JyXa, BBITAJKUBAIOIIAs CuUJa,
JefcTByIONIas Ha NOTPYKEHHOE B )KUJIKOCTh TENO, KO3()PUIIMEHT MOJIe3HOrO IEHCTBUS MTPOCTHIX
MEXaHHU3MOB), Clelysd TNPEeAI0KEHHONM MHCTPYKLIMU: MPHU BBINOJIHEHUH U3MEpPEeHHH coOupaTth
AKCIEPUMEHTAJIbHYIO YCTAHOBKY U BBIUUCIISTH 3HAUEHUE HUCKOMOM BEJIMYUHBL;

coOr01aTh MpaBUJIa TEXHUKU O€301TaCHOCTH IIpH paboTe ¢ 1abopaTOpHBIM 000pYA0BaHUEM;
yKa3bIBaTh NPHUHILMIIBI JEHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETP,
JMHAMOMETp, COOOIIatomuecs coCybpl, 0apoMeTp, phluar, MoABIKHBIN M HEMOJBM)KHBIN OJIOK,
HAKJIOHHASI IJIOCKOCTH;

XapaKTepU30BaTh MPHUHIMIBI JEHCTBUS U3Y4EHHBIX MPUOOPOB M TEXHUYECKHX YCTPOICTB C
omopo Ha UX onucaHus (B TOM 4HCIE: TMOJUIMIHUKHA, YCTPOHCTBO BOJOINPOBOJA,
TUIPaBIMYECKUNA MPEecC, MaHOMETP, BBICOTOMEP, MOPIIHEBON HACOC, apeoMETp), HCHOJb3Ys
3HaHHUS O CBOWCTBAX (U3NYECKUX SBICHUH UM HE0OXoauMble (U3MYECKHUE 3aKOHBI H
3aKOHOMEPHOCTH;

MPUBOJIUTH MPUMEPHI (HAXOAUTh MHPOPMAIMIO O MPHUMEpax) MPAKTUYECKOTo HCIOJIb30BaHUS
(bu3nuecKuX 3HaHUH B MOBCEIHEBHOW KU3HU JJIsl oOecreueHrs 0e30MacHOCTH MPU OOPAIEHUH C
npubopaMu M TEXHUYECKUMHU YCTPOMCTBAMHM, COXPAHEHUS 3I0POBBS U COONIONEHUS HOPM
HKOJIOTMYECKOT0 TIOBE/ICHUS B OKPYKaIOIIEeH cpefe;

OCYILIECTBIISATH OTOOpP MCTOYHMKOB HMH(popManuu B MHTepHETE B COOTBETCTBUU C 3aJaHHBIM
MMOUCKOBBIM 3allPpOCOM, HAa OCHOBE HMEIOIIMXCS 3HAHUM W MyTéM CpaBHEHUS Pa3IMYHBIX
HMCTOYHUKOB BBIJICIATh MHPOPMAIUIO, KOTOPAs SBISETCS MPOTUBOPEYMBOM WM MOXKET OBITh
HEJIOCTOBEPHOM;

WCIOJIb30BAaTh TPU BBIMIOJHEHUU YUEOHBIX 3aJaHUl Hay4yHO--TIOMYJSPHYIO JIUTEPATYpPy
(bu3MUYECKOTO CoJep aHUs, CIpaBOYHBbIE MaTephalbl, pecypchl cetu HHTepHeT, BlaneTh
npuéMaMH KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHusl HHPOpPMAIMM W3 OJHOW 3HAKOBOU
CUCTEMBI B JPYTYIO;

co3/1aBaTh COOCTBEHHBIE KpaTKHME IHCBbMEHHbIE W YCTHBIE COOOIIEHHS Ha OCHOBE 2-3
MCTOYHUKOB MH(OpMaNUU (U3HUECKOTO COJIEp>KaHUsI, B TOM YHUCIE MyOIMYHO JeaTh KPaTKHe
COOOIIEHUsI O pe3yabTaTax MPOEKTOB WM Yy4YEOHBIX HCCIEAOBAHMI, MPU STOM TPAMOTHO



WCIOJIb30BaTh M3YUYEHHBIN MOHATHWHBINA anmapaT Kypca (U3MKH, CONPOBOXAATH BBICTYIJICHHUE
MPE3EHTALNEN;
IIPU BBIIIOJIHEHUH Y4€OHBIX MPOEKTOB M UCCIEIOBAHUM pacnpenesiTh 00S3aHHOCTH B I'PYIIE B
COOTBETCTBUM C IIOCTABJIEHHBIMU 3aJauyaMH, CJIEIUTh 3a BBIIOJIHEHHWEM IUIaHA JIEHCTBUH,
aJIcKBaTHO OLIEHUBaTh COOCTBEHHBIM BKJaJ B JEATEIbHOCTh TIPYIIbI, BbICTPAUBATh
KOMMYHHMKAaTHUBHOE B3aUMO/ICHICTBUE, YUUThIBasi MHEHUE OKPY)KAIOILIKX.

K xonmy obyuenust B 8 kJiacce mpeaMeTHBIC pe3yabTaThl HAa 0a30BOM YPOBHE JOJDKHBI
oTpakaTh c(HOPMUPOBAHHOCTD y OOyUAIOIIUXCS YMEHUN:
HCII0JIb30BATh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JIBKEHUE aTOMOB M MOJIEKYII,
arperaTHbIE COCTOSIHMSI BEIECTBA, KPUCTAJUIMYECKHE W aMOp(HbIE Tena, HACHIICHHBIH |
HEHACBILEHHBIH TMap, BIAXXHOCTh BO3JyXa, TEMIIEpaTypa, BHYTPEHHSS HHEprus, TEIIOBOI
JIBUTATEb, D3JEMEHTAPHBIM AJIEKTPUYECKUM 3apsij, JJIEKTPUYECKOE I10JIe, MPOBOJHUKU U
TUBJIEKTPUKH, TIOCTOSIHHBIN 3JIEKTPUUECKUN TOK, MarHUTHOE TIOJIE;
pasnuyath sBJIEHUS (TEIIOBOE pacIIMpeHHe M CKaTHe, TeIionepeaaya, TEIIOBOEe paBHOBECHE,
CMauMBaHME, KalWUISPHbIE SIBJICHUS, MCIApEHUEe, KOHAEHCAUs, IUIaBJIEHUE, KpUCTaJIN3alus
(oTBepaeBaHME), KHIEHHME, Teronepenada (TEMIONPOBOJIHOCTb, KOHBEKLHS, H3JIy4YeHUe),
ANIEKTpU3ALUS TeJ, B3aUMOJCIHCTBHE 3aps/ioB, NEHCTBUS DIEKTPUUECKOIO TOKa, KOPOTKOE
3aMbIKaHUE, B3aUMOJICHCTBUE MarHUTOB, JIEICTBHE MAarHUTHOTO IOJSI HA MPOBOJAHHUK C TOKOM,
AJIEKTPOMArHUTHasi MHIYKIMS) TIO ONMHUCAaHUIO MX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX TaHHOE PU3NYECKOE SBIICHUE;
pacrno3HaBaTh MPOSIBICHHE W3YYEHHBIX (M3MUECKUX SIBICHUH B OKpYXKAalolleM MHpE, B TOM
qucie (GU3NYECKUe sIBJICHHS B IPUPOJIE: OBEPXHOCTHOE HATSHKEHHUE U KalMJUIAPHBIC SBJICHUS B
IIPUPOJIE, KPUCTALIBI B Npupoje, n3nydenue CoiHIa, 3aMep3aHue BOJOEMOB, MOPCKHE OpHU3BI,
oOpa3oBaHue poChl, TyMaHa, UHEsl, CHETa, AEKTPUUIECKHE ABICHUS B aTMOc(hepe, AEKTPUIECTBO
AKHUBBIX OPraHU3MOB, MarHUTHOE MoOJe 3eMJH, Apeid MOII0COB, POIb MATHUTHOTO MOJS JUIS
AKHU3HU Ha 3emiie, MOJISIPHOE CUSTHHE, NIPU 3TOM MEPEBOIUTh MPAKTUYECKYIO 3a/lauy B y4eOHYIO,
BBIJICJISATh CYIIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3MUECKUX SIBICHUM;
ONKCBHIBATH M3Y4YEHHbIE CBOMCTBA Tel W (U3MUYECKHE SBJICHMS, HCIOJb3Ys (U3HUecKue
BEJIMYUHBI (TEMIIEpaTypa, BHYTPEHHSS SHEPIHsl, KOJIUYECTBO TEIJIOTHI, YeJIbHas TEIIOEMKOCTh
BEIIECTBA, yAEibHAs TEIUIOTAa IJIABJICHUS, YyJelbHas TEIUIOTa IMapooOpa3oBaHUs, yJelIbHas
TEIUIOTa CrOopaHHus TOIUIMBA, KOS((GUIMEHT IOJIE3HOrO JEHCTBHUA TEIUIOBOW MAIIMHBI,
OTHOCHUTEJIbHASl BJIAKHOCTb BO3JyXa, OJJIEKTPUUYECKHM 3apsi, Cuila TOKa, 3IEKTpUYECKOoe
HanpsDKeHHe, CONPOTHUBIIEHUE IPOBOJHUKA, YJEJIBHOE CONPOTHUBICHHME BEIeCTBa, paboTa U
MOIIIHOCTh JIEKTPUYECKOI'O TOKA), MPU ONUCAHUU NPABUIBHO TPAKTOBATH (PU3MUYECKHI CMBICI
UCIOJb3yeMbIX BEIMYUH, 0003HAYEHUS U €AUHUIB!I (PU3MUECKUX BEJIMYMH, HAXOAUTh (GOPMYIIbI,
CBSI3bIBAIOIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JPYTUMH BEJIMYMHAMH, CTPOUTH IpadHUKu
U3YyUYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIMYHH;
XapaKkTepu30BaTh CBOMCTBa Tel, (pu3Myeckue SIBICHHUS W IPOLIECCHI, MCIOJb3yd OCHOBHBIE
MIOJIOKEHHUST ~ MOJIEKYJIIDHO--KMHETUYECKOM  TEOpUM  CTPOCHHSA  BEUIECTBA,  IPHUHLMII
CYNEepHo3UIMH Mosiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH Oma amis
ydJacTka 1enu, 3akoH Jpxoynsa—JIeHna, 3aK0H COXpaHEHUs SHEPTUH, TIPH 3TOM J1aBaTh CIOBECHYIO
(GbopMyIHPOBKY 3aKOHA U 3alICHIBATh €M0 MAaTEMaTHUECKOE BBIPAKEHUE;
OOBSICHATh (PU3UUECKUE MPOLECChl M CBOIMCTBA Ted, B TOM 4YHCIE M B KOHTEKCTE CHUTYaIMi
[IPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISABIATh IPUUYMHHO-CIIEICTBEHHBIE CBA3H, CTPOUTH
oObsicHeHHEe M3 1—2 JIOTMYECKUX IIaroB ¢ ONMopoi Ha 1—2 M3y4YEHHBIX CBOWCTBA (PU3MUECKUX
SABJICHUH, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;



pemiath pacdy€THbIe 3a7aud B 2—3 JCUCTBHS, HMCIOJB3YS 3aKOHBI U (OPMYIIBI, CBS3BIBAIOIIHEC
(du3nyuecKkrue BEIMYMHBI: Ha OCHOBE aHAlM3a YCIOBHUS 3a/laddl 3alHChIBATh KPAaTKOE YCIOBHE,
BBISIBIISITh HENOCTATOK JAHHBIX JUISI PEIICHUS 3aJa4d, BHIOMpATh 3aKOHBI U (POPMYIIHI,
HEOoOXOoMuMBIC JUIsl €€ pEelIeHHs, MPOBOIUTH PACUYETHl W CpPaBHUBATH TOJTYYCHHOE 3HAUCHUE
(u3HYECKOH BEIIMYMHBI C H3BECTHHIMU JAHHBIMU;

pacmo3HaBaTh MPOOJIEMBI, KOTOPhIE MOXKHO PEIIMTh TPH TOMOIIM (DU3HYECKUX METOJIOB,
WCIIOJIb3Ysl OIMHUCAHME WCCIICAOBAHUS, BBIICISTH IMPOBEPSIEMOE MPEANOIOKEHUE, OICHUBATH
MPaBUWIILHOCTH TOPSIJIKA MPOBEICHUS UCCIEA0BaHMs, 1€TaTh BEIBOJIBI;

MIPOBOJMTH OTBITHI IO HAONIONCHUIO (U3NYCCKUX SIBICHUN WM (U3HYECKUX CBOUCTB Tl
(KanmuJUIsIpHBIEC  SIBJICHUSI, 3aBUCHUMOCThH JIABJICHHSI BO3JyXa OT €ro o0b&Ma, TeMIIEepaTyphl,
CKOPOCTH TIpoOllecca OCTBHIBAaHUSI M HarpeBaHUs MpPU HU3IYYEHUH OT I[BETa H3JIydaroIllen
(mormomaromiei) MOBEPXHOCTH, CKOPOCTh HUCHApPEHHS BOJBI OT TEMIIEPATyphl KUIAKOCTH M
IJI0MAaaM €€ TIOBEPXHOCTH, IJIEKTPHU3alUs TeT M B3aUMOJCHCTBUE DJICKTPUUYECKUX 3apsiOB,
B3aUMOJICHICTBHE TIOCTOSIHHBIX MAarHUTOB, BU3YaJIHM3allUsl MArHUTHBIX TIOJIEH MOCTOSTHHBIX
MarHuTOB, JCUCTBUS MAarHUTHOTO TIOJISI Ha TPOBOJHUK C TOKOM, CBOMCTBA JJIEKTPOMArHWUTA,
CBOMCTBa  DJEKTPOJBUTATENs  IOCTOSHHOTO  TOKa):  (opMylupoBaTb  MpOBEpsSEMbIe
MIPEANOJIOKEHHS, COOMpaTh YCTAaHOBKY W3 TMPEAJIOKEHHOTO OOOpPYIOBaHMS, OIUCHIBATH X0
OTBITa U (DOPMYITUPOBATH BHIBOJIBI;

BBITIOJTHATH TIPSIMBbIE U3MEPEHUS TeMIIePaTyphbl, OTHOCUTEILHOMN BIAXXHOCTH BO3/yXa, CHUJIBI TOKA,
HaIpsDKEHUS C HCIOJh30BAHUEM AaHAJIOTOBBIX MPHUOOPOB M JNATYMKOB (PU3MUECKHX BEIIUYHH,
CpPaBHUBATH PE3YyIbTaThl U3MEPEHUH C YIETOM 3aJaHHOM aOCOTIOTHOM MOTPENTHOCTH;

MPOBOJIUTHh HMCCJICIOBAHUE 3aBHUCHUMOCTH OJHOW (U3WYECKON BEIWYUHBI OT JPYrol ¢
WCIIOJIb30BAHUEM TPSMBIX H3MEpPEHUN (3aBUCHUMOCTh COINPOTHBIICHHUS TPOBOJHUKA OT €ro
JUTHHBI, TUIONIAN TOMEPEYHOTO CEUYCHHS M YACITbHOTO COMPOTHBJICHHUS BEIIECTBA MPOBOIHUKA,
CWJIBI TOKa, HWIYIIETO Yepe3 MPOBOJHUK, OT HANPSHKCHHWs Ha TPOBOJHHMKE, HCCIEAOBAHUE
MOCJIEOBATEILHOTO W TMAapajuIeIbHOTO  COCMHEHWH  MPOBOJHUKOB):  IUIAHUPOBATH
Hccaea0BaHue, COOMPaTh YCTAHOBKY M BBITIOJIHATh U3MEPEHHS, CIEAYsI MPEUIOKEHHOMY TIIaHy,
(UKCUpOBaTh PE3YNbTAThl IMOJTYYCHHON 3aBUCUMOCTH B BHUJIE TaOMUIl W TpaduKoOB, IeiaTh
BBIBO/IBI 110 PE3yJIbTaTaM HMCCIICAOBaHUS;

MPOBOJIUTh KOCBEHHBIC M3MEpPEHUsI (PU3NYECKUX BEIMUYMH (YyAENIbHAs TEIUIOEMKOCTH BEIIECTBA,
CONIPOTUBIICHWE TIPOBOJHUKA, pab0Ta M MOIIMHOCTh DJJIEKTPUYECKOTO TOKA): IUIAHUPOBATH
U3MEPEHUS, COOMPaTh IKCIEPUMEHTAIBHYIO YCTAHOBKY, CIEAys MPEIIONKEHHON HHCTPYKIIUU, U
BBIYHCIIATEH 3HAUYEHHE BEJIMYUHEI;

coOroAaTh MpaBuiia TEXHUKHU 0€30MaCHOCTH MU paboTe ¢ 1adopaTOpHBIM 000PyA0BaHUEM;
XapaKTepU30BaTh MPHUHIMIIBI JEHCTBUS U3YYEHHBIX NPUOOPOB M TEXHUYECKHX YCTPOMCTB C
OTNIOpOl Ha WX OMHUCAaHHMA (B TOM YHCJIE: CHCTeMa OTOIUICHHS JOMOB, THIPOMETp, IapoBas
TypOHHa, aMIepMeTp, BOJIbTMETP, CUETUMK DIEKTPHUUECKON SHEPTuH, 3JIEKTPOOCBETHTEILHBIC
MpUOOPHI, HArpeBaTeIbHBIC JJICKTPONPUOOPHI (MIPUMEpPHI), IICKTPUUYCCKUE MPEAOXPAHUTEIIH,
ANIEKTPOMArHUT, JJIEKTPOJBHUraTeNb IMOCTOSHHOTO TOKA), HCIOJB3Yys 3HAHHS O CBOMCTBAX
(bu3MuecKuX SABICHUN U HEOOXOAUMBIE PU3NYECKUE 3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCThIE TEXHUYECKHE YCTPOWCTBA M W3MEPHUTENbHBIE MPUOOPHI MO CXeMaM U
CXEMaTHYHBIM PUCYHKaM (OKUJIKOCTHBIH TEPMOMETP, TEPMOC, TCUXPOMETpP, TUTPOMETP,
JIBUTATENh BHYTPEHHETO CTOPaHMs, dJEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbI AIIEKTPHUUYECKUX
Lenel ¢ MoCleIOBAaTENbHBIM U NapaJlJIebHBIM COEAMHEHUEM DJIEMEHTOB, pa3jinyas YCIOBHbBIE
0003HaYCHHUSI PIIEMEHTOB AIIEKTPUUECKHX IICTICH;



IPUBOANUTH MPHUMEPHI (HAXOIUTh MH(POPMALUIO O MpUMeEpax) MPAKTHUYECKOrO HCHOJIb30BAHUS
(bu3HYECKUX 3HAHHUI B TIOBCEIHEBHOW KU3HU /ISl 00ecreueHrs 0€30IaCHOCTH MPU OOPAIIEHUH C
npubopaMu U TEXHHUUYECKUMH YCTPOWCTBAMH, COXPAaHEHHS 3I0POBbS M COOIIONEHHUS HOPM
HKOJIOTUYECKOTO MMOBEICHUS B OKPYKAIOIIEH CpeIe;
OCYIIECTBIISITH TMOUCK HH(MopManuu (u3ndecKoro coiepxanusi B VIHTepHETe, Ha OCHOBE
UMEIOIINXCA 3HAaHUM W MyTéM CpaBHEHHS JOTOJHHUTEIBHBIX HMCTOYHHKOB  BBIJCISATH
nH(OPMAIINIO, KOTOPAs SBJISIETCS] IPOTUBOPEUYUBOM MIT MOKET OBITH HEIOCTOBEPHOM;
WCIOJBb30BAaTh TPH BBINIOJHEHWH YYEOHBIX 3aJaHUN HAYYHO--TIOMYJSIPHYIO JINTEPATypy
(GU3NYECKOTO COMEp)KaHMs, CIPAaBOYHBIE MaTepHalibl, pecypchl ceth VIHTepHeT, BIaJeTh
npuéMaMi KOHCIEKTHPOBAaHHUs TEKCTa, MpeoOpazoBaHust HWH(GOpMAIMKA W3 OJHOW 3HAKOBOM
CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHbIE NMHMCbMEHHBIE U KpaTKUE YCTHBIE cO0OIIeHus, 00001as nHdopMalnio
U3 HECKOJIbKUX MCTOYHUKOB (PM3MUYECKOTO COJIEPYKAHHSI, B TOM YHCIE MYOJIHMYHO TPE/ICTABIATH
pe3yiabTaThl TPOCKTHOM WM HCCIIEAOBATENIbCKOW JIEATENHOCTH, TPU 3TOM T'PAMOTHO
WCTIOJIb30BaTh M3YUYEHHBIN MOHATUHHBIN ammapar Kypca (U3WKH, COTPOBOXKIATh BBICTYIUICHUE
MpEe3EHTALNEN;
MIPH BBITIOJTHEHWN y4eOHBIX MPOEKTOB M MCCIENOBAaHUN (DPU3MUYECKHX TMPOIECCOB PACIIPEEIIsTh
00513aHHOCTH B TPYIIIE B COOTBETCTBHH C IMOCTABJICHHBIMH 3a/1a4aMH, CIICJIUTh 3a BHITIOJTHEHUEM
TUTaHA JICWCTBUH W KOPPEKTHPOBATH €ro, aJeKBaTHO OICHWBATh COOCTBEHHBIM BKIA] B
NEATeNbHOCTh TPYINIBI, BBICTPaWBaTh KOMMYHHKATHBHOE  B3aUMOJCHCTBUE,  IPOSBIISS
TOTOBHOCTP Pa3pemiath KOHMIAKTHI.

K koHiy obyuenus B 9 kjacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMECHHM:
MCII0JIb30BATh MOHATHUS: CHCTEMa OTCU€Ta, MaTepHuaabHas TOUKa, TPAEKTOPUSI, OTHOCUTEIHHOCTh
MEXaHUYECKOTO JIBIDKEHUS, nedopmarus (ympyras, TJIaCTHYECKas ), TpEHHUE,
LEHTPOCTPEMUTEIHHOE YCKOPEHHE, HEBECOMOCTh U MEpPEerpy3Kkd, LEHTP TKECTH, aOCOIIOTHO
TBEPIOE TEJO, LIEHTP TSHKECTU TBEPAOTO Tejla, paBHOBECHE, MEXaHWYeCKHe KOoiaeOaHusl U BOJIHBI,
3BYK, HHOPA3BYK U YIbTPa3BYK, 3JEKTPOMATrHUTHBIE BOJHBI, IIKaJa 3JEKTPOMArHUTHBIX BOJIH,
CBET, OJM30PYKOCTh U JTATbHO30PKOCTb, CIIEKTPBI UCITyCKaHMs M MOIJIOIIECHHU, anbda-, OeTa- u
raMma-Hu3JIy4eHus, U30TOIbI, A/IepHas SHEPTeTHKA;
paznuyath  SABIEHUS (PaBHOMEPHOE U  HEPAaBHOMEPHOE MPSMOJIMHEHHOE  JBUKECHHE,
PaBHOYCKOPEHHOE TMpPSAMOJIMHEITHOE JBH)KEHUE, CBOOOJHOE TMAaJCHHE Tel, paBHOMEpPHOE
JIBUKEHHE TI0 OKPYXHOCTH, B3aUMOJICHCTBUE TeEJ, PEAKTUBHOE IBI)KEHHE, KojeOaTelbHOe
JIBUKEHHE (3aTyxamolllhe U BBIHYXKICHHbIE KOJeOaHUs), pe30HAHC, BOJIHOBOE JBH)KEHUE,
OTpakKeHHE 3BYyKa, MPIMOJUHEHHOE pacHpoCTpaHEHUE, OTpPaKEHHWE M TNpeJOMIICHHE CBeTa,
MOJIHOE BHYTPEHHEE OTpaKCHHE CBETa, pa3jioKeHue OeIoro cBeTa B CHEKTP U CIO0XKECHHE
CHEKTPAJIbHBIX I[BETOB, AMCIIEPCHS CBETA, €CTECTBEHHAs PaJMOAKTHUBHOCTH, BO3HHUKHOBEHHE
JUHENYaToOro CIeKTpa HU3IY4YeHHs) IO OMUCAHHI0 MX XapaKTEPHBIX CBONCTB M HAa OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX AaHHOE (PU3HUECKOE SIBICHUE;
pacrio3HaBaTh IMPOSBICHWE HM3YYEHHBIX (DU3MYECKUX SIBICHUI B OKpy)KarolleM Mupe (B TOM
yrcne (pu3nuecKue SBICHUS B MPUPOJE: MPWIMBHI U OTIUBBL, OBWKeHHE MiuaHeT ColHEYHOM
CUCTEMBI, PEaKTHUBHOE JIBIDKEHHE >KHBBIX OPraHHU3MOB, BOCIPHITHE 3BYKOB IKHBOTHBIMH,
3eMJIETPSICEHUE, CeMCMUYECKHEe BOJIHBI, IIyHaMH, 3XO, LIBETa TeJ, ONTHYECKUE SIBJICHUS B
npupojie, OHOJIOTHYECKOe [eMcTBHE BHUAMMOIO, YIbTPa(UOJIETOBOTO M PEHTT€HOBCKOTO
U3TYYEeHUH, €CTEeCTBEHHBIH paJMOAKTUBHBIM (OH, KOCMHUYECKHE Jy4YM, PpagHMOaKTUBHOE
W3IydYeHUEe MPHUPOJHBIX MHHEPAIOB, ICHCTBHE pPATUOAKTUBHBIX HW3Iy4eHUH Ha OpraHu3M



YeJI0BeKa), MPH 3TOM MEPEBOANUTH MPAKTUYECKYIO 3a/1a4y B YU€OHYIO, BBIJCATH CYIIECTBEHHbBIC
CBOMCTBa (IpU3HAKN) PU3NICCKUX SBICHUM;

ONMCBHIBATHh HM3Y4YECHHBIC CBOWCTBA Tel W (U3MUECKUE SIBICHHS, HCIONb3YS (U3HUECcKue
BEJIMYUHBI (CPEAHSAS 1 MTHOBEHHAsI CKOPOCTh TeJa MPH HEPABHOMEPHOM JIBUKECHUH, YCKOPEHHE,
nepeMeIieHue, MyTh, YIJIOBas CKOPOCTh, CHJIAa TPEHHSA, CHJIA YIPYTOCTH, CHJIA TSKECTH,
YCKOpPEHHE CBOOOJHOTO TaJCHHs, BEC Tella, MMITYJbC TeJa, MMITYJIbC CHJIbI, MEXaHHYECKas
paboTa M MOIIHOCTbH, MOTCHIIMAIbHAS SHEPTHs Tela, MOJHATOTO HaJ TOBEPXHOCTHIO 3EMIIH,
MOTEHIMAIbHASL DHEPTUsl CXKATOW MPYKWHBI, KMHETHUYECKAsi DHEPrusi, MOJHAS MEXaHWYecKas
SHEPTUs, MEpPHOJ W YacToTa KoieOaHWH, IJTMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA TOHA,
CKOpPOCTh CBETa, TOKAa3aTelb MPEJIOMIICHHUS CpeAbl), MPH ONHUCAHWHU MPABUIBHO TPAKTOBAThH
(GU3NYIECKU CMBICI WCTIOJIB3yEeMBIX BEIMYMH, 0003HAYCHUS W €IWHUIB (PU3UIECKUX BEIUYNH,
HAXOJUTh (OPMYIBI, CBS3BIBAIONINE JaHHYIO (DU3UUECKYIO BEIIMYMHY C IPYTMMH BEITUYWHAMH,
CTPOMTH TPaQUKH N3YUYEHHBIX 3aBUCUMOCTEH (PU3MUECKIX BEINYHH;

XapaKTepU30BaTh CBOWCTBA TeJ, (HU3MUECKUE SIBICHUS U TIPOIECCHI, HCIONB3YS 3aKOH
COXpaHEHHs SHEPTHH, 3aKOH BCEMHUPHOTO TATOTEHUS, MPHHIUI CYIEPIIO3UIUN CHJI, PHHIIUT
OTHOCcHTENbHOCTH [ammies, 3akoHbl HBIOTOHA, 3aKOH COXpaHEHHS WMIYJbCA, 3aKOHBI
OTPaKEHHsI W TIPEJIOMJICHHS CBETa, 3aKOHBI COXPaHEHHs 3apsI0BOTO W MAacCOBOTO YHCEN MpPH
SIEPHBIX PEaKIHsIX, IPU ITOM JIaBaTh CIOBECHYIO (DOPMYTHPOBKY 3aKOHA W 3alHCHIBATh €ro
MaTeMaTHYEeCKOE BHIPAKCHNE;

OOBSICHATH (PU3UYECKUE MPOIECCHl W CBOMCTBA TeJ, B TOM YHCIE W B KOHTEKCTE CHUTYaIlHi
MPAaKTUKO-OPHEHTHPOBAHHOTO XapaKTepa: BBISBISATH MPUUYUHHO--CICICTBEHHBIE CBS3H, CTPOUTH
00BbsCHEHHE M3 2—3 JIOTHYECKUX IIIaroB ¢ OMOpPO Ha 2—3 W3YYEHHBIX CBOWCTBA (PU3MUYECKUX
SIBJICHUH, (PU3HMUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTh pacy€THBIC 3a/1a4 (ONMUpAIONIUecs Ha CUCTeMY U3 2—3 ypaBHEHHI ), UCTIOJIB3YsI 3aKOHBI
u (GopMyIbl, CBS3bIBAIONINE (PU3MUECKUE BEIUYMHBI: Ha OCHOBE aHajn3a YCIOBHS 3aJayu
3aMMChIBaTh KPAaTKOE YCIOBUE, BBIABIIATH HEIOCTAOLIME WM M30BITOUHBIE JAAHHBIE, BHIOUPAThH
3aKOHBI U (OpPMYJbl, HEOOXOIUMBbIE JUIsl PEHICHMs, MPOBOAUTH pPacdy€Tbl M OLEHUBAThH
PEATMCTUYHOCTD NOJMYYCHHOTO 3HaYeHUS! GPU3NYECKON BETUUHHBI;

pacrno3HaBaTh MPOOJIEMbI, KOTOPblE MOXKHO PpEIIUTh HPU MOMOIIM (PU3HUECKUX METOOB,
UCIIOJIb3YSl ONHUCAHHE WCCIEIOBAaHMsS, BBIICNIATH IMPOBEPSIEMOE IMPEANOJIOKEHHE, OICHUBATh
MPaBUWJIBHOCTh TOPSIIKA MPOBENEHUS MCCIEIOBaHUs, JeJaTh BBIBOJbI, HHTEPIPETUPOBATH
pe3ynbTaThl HAOIOICHUH U OIBITOB;

MPOBOJUTH OMBITHI IO HAOMIONEHUIO (U3NYECKUX SBICHUN HIM (U3NYECKUX CBONCTB Tel
(u3yyeHne BTOPOTO 3akOHAa HbIOTOHA, 3aKOHAa COXpPAHEHMS DHEPTHH, 3aBHUCHMOCThH IEpHOIa
KoJieOaHU MPYKMHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPY>KUHBI U HE3aBUCUMOCTH OT
aMIUIUTYIbl MaJIbIX KOJeOaHUM, MPsIMOJIMHEHHOE paclpOCTpPaHEHUE CBETa, pas3lioKeHHue Oenoro
CBETa B CIEKTp, U3yUYCHHE CBOMCTB M300pa)KEHUS B IUIOCKOM 3€pKalieé U CBOMCTB M300paxeHUs
npenMeTa B coOuparoleii TuH3e, HaOIroAeHne CIUTOLIHBIX U JIMHEHYAThIX CIIEKTPOB U3JIy4eHUs):
CaMOCTOSITEJIbHO COOMpaTh YCTAHOBKY M3 M30BITOYHOIO Habopa 000pyI0BaHUs, ONUCHIBATH X0
OTIBITA U €T0 PE3yJbTaThl, POPMYIHUPOBATH BBHIBOJIBI;

IIPOBOJIUTH MPHU HEOOXOJIUMOCTH CEpUI0 NPSMBIX HW3MEPEHUH, ONpeAessisl cpelHee 3HaueHue
u3MepsieMoil BelnuMHbl ((POKYyCHOE paccTosiHHE cOoOMparoleil JMH3bI), 000CHOBBIBATH BHIOOP
crioco0a u3MepeHus (M3MEpUTEIHLHOTO Ipudopa);

MIPOBOJIUTH HCCIIEOBAHUE 3aBHUCUMOCTEH (M3MUECKUX BEJIWYMH C HUCMOJIb30BaHHEM MPSIMbIX
U3MEpEeHUH (3aBUCHMOCTh IIYTH OT BPEMEHM IPU PaBHOYCKOPEHHOM JBHM)KEHUHU 0€3 HaualbHOM
CKOpOCTH, MepHoa KojaeOaHHi MaTeMaTHYeCKOT0 MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH yTjia



OTpaKEHHsI CBETa OT yIJIa MaJCHHUs M yrila MPEJIOMIICHHS OT yIyla MaJAeHUs): IJIaHHPOBATh
HCCIIeIOBaHUE, CAMOCTOSITENIHO COOMpaTh YCTaHOBKY, (DMKCHUPOBATH PE3YJbTAThl MOJYyYEHHOM
3aBUCUMOCTH (DU3MYECKHX BEJIMYMH B BHUAE TaONUI U TpauKOB, JelaTh BBIBOJABI II0
pe3yJibTaTaM UCCIIEI0BAHNUS;

MIPOBOJIUTH KOCBEHHBIE M3MEPEHUs (PU3NIECKUX BEIWYHH (CPEIHSS CKOPOCTh M YCKOPEHHUE Tela
IpU PaBHOYCKOPEHHOM JIBH)KCHUH, YCKOpPEHHE CBOOOJHOTO MaACHUs, KECTKOCTH IMPYKUHBI,
KOX(QQHUIMEHT TPEHUsSI CKOJbXKEHHs, MEXaHW4YecKas padoTa W MOIIHOCTh, YacTOTa M TEPUOJ
KoJIe0aHUH MaTeMaTH4YeCKOTO M TPYKHHHOTO MAasTHHUKOB, ONTHYECKas CHjla coOMparomei
JVH3BI, PAJMOAKTHBHBIA (OH): IJIAHUPOBATH HW3MEPEHHUs, COOMPATh SKCIEPUMEHTAIBHYIO
YCTQHOBKY U BBITOJIHATH U3MEPEHUS, CIeIys MPEUI0KEHHOW HHCTPYKIIMH, BBIYHCIISITh 3HAYCHHUE
BEJIMYUHBl W aHAJIM3UPOBATH IOJyYCHHBIE PE3yJabTaThl C YYETOM 3aJaHHOH NOTPEIIHOCTH
U3MEPEHUN;

coOroAaTh MpaBuiia TEXHUKHU 0€30I1aCHOCTH MpHU padoTe ¢ 1abopaTOpHBIM 000pyI0BaHUEM;
pa3nuyaTth OCHOBHBIE TPWU3HAKA HM3YYEHHBIX (DU3MYECKHX MOJENeH: MaTepuanbHas TOYKa,
a0COJIIOTHO TBEPJIOE TEJIO, TOUCYHBII HCTOYHHK CBETA, JIyd, TOHKAs JIMH3A, IIaHEeTapHas MOJIEITh
aToMa, HyKJIOHHAsI MOJIENTb aTOMHOTO SI/1pa;

XapaKTepU30BaTh MPHUHIUIBI IEHCTBHS W3YYEHHBIX TMPUOOPOB M TEXHHUYECKUX YCTPOWCTB C
OTOpO Ha WX OmMHMCaHUs (B TOM 4YHCIE: CHUJOMETP, JATYUKH TIOJOKEHUS, PACCTOSHHS W
YCKOPEHHs, pakKera, OdXOJIOT, OYKH, WEepPUCKOIN, (oToammapar, ONTHYSCKAE CBETOBOJBI,
CIIEKTPOCKOM, J03UMETp, KaMmepa BuiibcOHa), MCHONB3ys 3HAHUS O CBOMCTBAX (HU3UICCKUX
SIBIICHUN U HEO0XO0AUMBbIE (PU3NYEeCKHe 3aKOHOMEPHOCTH;

UCIOJb30BATh CXEMbl M CXEMaTHYHblE PHUCYHKH HW3YyYEHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTENbHBIX MPUOOPOB M TEXHOJOTMYECKUX IIPOIECCOB NPU PELICHUH Yy4eOHO--
IIPAKTUYECKUX 3a]a4, ONTHYECKUE CXEMBI Ul MOCTPOEHUS U300pakeHUI B IUIOCKOM 3€pKaje U
coOuparoIei JIMH3E,

IPUBOANUTE NMPUMEPHI (HAXOIUTHh MH(DOPMALMIO O IpUMepax) MPAKTHUYECKOI0 HCHOJIb30BAHUSA
(bu3n4ecKrX 3HaHUH B TIOBCEIHEBHOM XU3HU U1 o0ecrieueHHs 6e3011acHOCTH NPH 0OpAIleHUH C
npubopaMu U TEXHUUYECKUMH YCTPOWCTBAMH, COXPAaHEHMs 3/I0pOBbS U COONIOJCHHUS HOPM
9KOJIOTMYECKOTO MTOBE/ICHUS B OKPYKAIOLIEH Cpefie;

OCYILIECTBIIATh NMOMCK MHPOpPMALUHU (PU3HUYECKOTO colepkaHus B VMIHTepHeTe, caMOCTOSTEIbHO
(bopMynupys MOUCKOBBIM 3ampoc, HAXOAUTh IYTH OINPEAETICHUs JOCTOBEPHOCTH MOIy4EeHHON
nHGOpMaLUK HAa OCHOBE UMEIOLIUXCSI 3HAHUN U TONOJHUTEIbHBIX HICTOYHUKOB,;

UCIOJb30BaTh IpPHU BBINOJHEHUH Y4YEOHBIX 3aJaHUN HAy4YHO--HOMYJSIPHYIO JIUTEpaTypy
(GU3MYeCcKOro cojep)KaHus, CIpaBOYHbIE MaTepualibl, pecypchl ceth VIHTepHeT, BlaieTh
npuéMaMi KOHCIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHus HMHGOpMAIMKU U3 OJHOW 3HAKOBOM
CHCTEMBI B APYT'YIO;

CO3/1aBaTh COOCTBEHHBbIE IHCbMEHHBIE U YCTHbIE COOOIIEHUS Ha OCHOBE HH(POpPMALUHU U3
HECKOJIbKUX MCTOYHHUKOB (DU3MUECKOTO COJAEp)KaHMsl, MyOIMYHO MPEACTaBIATh PE3yJIbTaThl
MPOEKTHOW WJIM MCCIEeOBATEIbCKONW JEATENbHOCTH, NP 3TOM TIPaMOTHO HCHOJIb30BaTh
M3yYEHHBIN MOHATUHHBIN anmnapaT U3y4aeMoro pasjena (GU3UKU U CONPOBOXKIATh BHICTYIUIEHUE
Ipe3eHTaluen ¢ yuéToM 0COOEHHOCTEH ayTUTOPUN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
Ne HanmeHoBaHMe pa3je/ioB U TeM KoJsmnuecTBo yacoB DJIeKTPOHHbIE
n/n MpPOrpaMmabl Bcero Kontpoabubie | Ilpaktuueckue | (uuppoBbie)
padoTsI padoThbI o0pa3oBaTe/ibHbIE
pecypchl
Pa3nes 1.®@u3uka u e€ poJib B NO3HAHMHU OKPYKAKOIIero Mupa
11 ®dusuka - Hayka 0 IpUpoJie 2 bubnuorexa [JOK
https://m.edsoo.ru/7f416194
1.2 du3nyecKne BeITNYNHBI 1 bubmmoreka [{OK
https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAaY4HBIN METOJ IO3HAHUS 1 bubnuoreka [IOK
https://m.edsoo.ru/7f416194
Hroro no pazneny 4
Pasznen 2.IlepBoHayasibHble CBEeJCHUS 0 CTPOCHUM BellleCTBA
2.1 Ctpoenue BemecTa 2 1 bubmuorexa [JOK
https://m.edsoo.ru/7f416194
2.2 JIBr>KeHUE U B3aMMO/ICHCTBHE YaCTHI] 2 bu6mmoreka [IOK
BEIIECTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSIHHS BEIIECTBA 1 bu6mmoreka [JOK
https://m.edsoo.ru/7f416194
Hroro mo pazgeny 5
Paznen 3./IBu:xenue U B3aumMojieiicTBHe TeJl
3.1 MexaHnuecKoe ABUKEHUE 4 0 1 bu6mmoreka [JOK
https://m.edsoo.ru/7f416194
3.2 Wuepnus, Macca, MIOTHOCTh 7 1 1 bu6mmoreka [JOK
https://m.edsoo.ru/7f416194
3.3 Cuna. Bunpe! cun 12 1 2 bu6mmoreka [JOK
https://m.edsoo.ru/7f416194
Hroro no paszneny 23
Pasnen 4./laBjenue TBEPABIX TeJl, JKHIKOCTEH U ra3oB
4.1 ‘ JaBnenue. [lepenaua naBieHus: TBEPABIMU 3 0 0 bu6mmoreka [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

TeJIaMHM, JKUIKOCTSIMH U Ta3aMu https://m.edso0.ru/7f416194
4.2 JlaBiieHHE KUIAKOCTH 3 0 0 bubnmoreka [JOK
https://m.edso0.ru/7f416194
4.3 ATMoOcdepHOe TaBlieHUE 5 0 0 bubmmoreka [JOK
https://m.edso0.ru/7f416194
4.4 JleiicTBHE )KUAKOCTH U ra3a Ha NOTPYKEHHOE 9 1 2 bubnuorexa [JOK
B HHX TEJIO https://m.edso0.ru/7f416194
Wroro mo pazueny 20
Pa3nes 5.Pab6oTra U1 MOIIHOCTH. JHEPrus
5.1 PaboTa 1 MOIIHOCTH 2 0 0 bubmuoreka [JOK
https://m.edso0.ru/7f416194
5.2 [IpocThie MEXaHU3MBI 8 0 1 bubnuoreka [IOK
https://m.edso0.ru/7f416194
5.3 MexaHnuyeckasi JHEpIrust 3 1 0 bubnuoreka [IOK
https://m.edsoo0.ru/7f416194
Hroro mo pazgeny 13
[ToBTOpEeHME 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 8
8 KJIACC
Ne i/ HaumeHoBaHue pa3/iejioB U TeM Kosn4yecTBo 4yacoB JJIeKTPOHHBbIE
NPOrpamMmbl Bcero Kontpoabubie | IlpakTuyeckue (un¢posrbie)
padoThI padoThI o0pa3oBaTe/bHbIC
pecypchl
Pazpen 1.TemoBLle siBJIeHUS
1.1 CtpoeHue u CBOMCTBA BEIIECTBA 3 0 0 bu6mmoreka [JOK
https://m.edsoo.ru/7f4181ce
1.2 TemoBele poLeccol 27 1 3 bubnuoreka [IOK
https://m.edsoo.ru/7f4181ce
Hroro no paszneny 30

Paznen 2.2yieKTprYecKHe 1 MATHUTHBIC SIBJICHHSA



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

2.1 DnexTpuuecKue 3apsabl. 3apsHKEHHbIE Tela 5 bubnuorexa [JOK
Y MX B3aMMOJICHCTBHE https://m.edsoo.ru/7f4181ce
2.2 [1oCTOSIHHBIN NEKTPUUYECKUI TOK 22 bubnuorexa [JOK
https://m.edsoo.ru/7f4181ce
2.3 MarHuTHbIC SBIICHHS 7 bubmmoreka [{OK
https://m.edsoo.ru/7f4181ce
24 DNeKTpOMarHUTHAsI UHYKIHS 3 bubnuorexa [JOK
https://m.edsoo.ru/7f4181ce
Hroro mo pazmeny 37
[ToBTOpeHue 1
OBLIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



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

9 KJIACC

KounuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Ne n/m OporpaMMBb Beero KO;TpOJIbHBIe HpﬁaKTI/I‘{eCKI/Ie 06pA30BATEIBHbIE
padoTsI padoThbI pecypebi
Pasznen 1.Mexanuueckue siBJeHUs
11 MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 13 0 1 bubmmoreka [IOK
' OTMCAHUS https://m.edsoo.ru/7f41a4a6
. bu6moreka [IOK
19 1 3
1.2 BsanmozeiicTaue Ten https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
. 10 0 3
1.3 SaKOHE! COXPaHCHHS https://m.edsoo.ru/7f41a4a6
Hroro 1o pasueny 42
Pa3znea 2.Mexannyeckue KoJae0aHUsI M BOJHbI
bu6moreka [IOK
7 0 3
2.1 MexaHnudeckue KojieOaHus https://m. edsoo.ru/7f41a4a6
bu6mmoreka [JOK
6 1 3
2.2 Mexauuseckue BOMHEL 3BYK https://m.edsoo.ru/7f41a4a6
Hroro 1o pasueny 13
Pa3znesn 3.9/1eKTpOMArHuTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI
31 DNIEKTPOMAarHuTHOE MOJIE U 5 0 2 bubnuoreka [JOK
' 3JIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 5
Pa3nen 4.CBeTroBblIe IBJICHUSA
bu6mmoreka [JOK
7 0 2
4.1 3aKOHBI paCIpOCTPAHEHHUS CBETA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
4 0 3
4.2 Jluispt u onTHHCCKHE MPUOOPE! 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
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bubnuoreka [IOK
4.3 Pasnoxenue 6€10ro CBETa B CIIEKTP 3 0 2 https://m.edsoo.ru/7f41a4a6
Hroro 1o pasueny 14
Paznea S.KBaHTOBBIE sIBJICHUS
bu6mmoreka [{OK
5.1 HcnycKkaHue U MOTJIOIEHUE CBETA aTOMOM 4 0 1 httos://m.edsoo.ru/7fA1ada6
bubmmoreka [IOK
5.2 Crpoenue aTomMHoro Aapa 6 0 ! https://m.edsoo.ru/7f41a4a6
bubmmoreka [IOK
1 1
5.3 SnepHblie peakuu 8 https://m.edsoo.ru/7f41a4a6
Hroro mo paszuaeny 18
Pa3nes 6.IloBTOpHTE/ILHO-00001IAIOIINI MOIYIb
6.1 [ToBTOpeHue u 0000ImEeHNEe COACPIKAHUS 10 0 2 bu6moreka [IOK
' Kypca ¢usuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro mo paszueny 10
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 3 27
Kosn4yecTBo yacoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3/iejioB U TeM (ungposbie)
Ne ni/m IpOrpaMMET Beero KO;ITpOJII:HbIe HpﬁaKanecxne 06PA30BATEbHBIC
padoTsbI padoTsbI pecypei
Pa3zpgen 1.Mexannueckue siBJICHUSA
11 MexaHn4yeckoe TBUKEHUE U CIIOCOOBI €ro 10 0 1 bubnunoreka [JOK
' OTIMCaHUS https://m.edsoo.ru/7f41a4a6
. bubnmoreka [JOK
20 1 3
12 Bsanmozectsye Ten https://m.edsoo.ru/7f41a4a6
13 3aKOHbBI COXPAHEHHUS 10 0 3 buGmuoreka [IOK



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

https://m.edsoo.ru/7f41a4a6
Hroro 1o pasaeny 40
Pasnen 2.Mexanuveckne Ko0JieOaHUs U BOJHBI
bu6mmoreka [{OK
7
21 Mexamiecie koneOarms https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
2.2 Mexarureckue BoHbL. 3BYK 8 https://m.edsoo.ru/7f41a4a6
Hroro 1o pasueny 15
Pa3nen 3.2/IeKTPOMarHUTHOE M0JIe H YJIEKTPOMATHUTHBIE BOJTHbBI
31 DNEeKTPOMarHuTHOE MOJIE U 6 bubnuoteka [JOK
' AIIEKTPOMATHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasueny 6
Paznea 4.CBeToBble sIBJICHUSA
4.1 3aKOHBI pacIIpOCTPAHECHHSI CBETA 6 bubmmorexa HOK
' https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
4.2 JIuH3BI U onTHYECKUE TPHOOPHI 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
3
4.3 Paznoxenue 6enoro cBeTa B CEKTP https://m.eds0o.ru/7f41a4a6
Hroro 1o pasueny 15
Pa3nen 5.KBanroBble siBJIeHUSA
5.1 Hcnyckanue 1 NOTJIONIEHUE CBETA aTOMOM 4 bubmorexa HOK
' Y m https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
6
5.2 CTpoeHue aTomHOro sjpa https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
7
5.3 SlnepHsble peakiu https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 17
Paznea 6.IloBTOopuTE/IbHO-0000IIAKOIIIHIT MOAYJIb
6.1 [ToBTOpeHue u 0000IIEHNE COEePIKAHUS 9 bubnuorexa [IOK



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

‘ Kypca ¢u3uku 3a 7-9 knacc

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

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

27



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

IHOYPOYHOE IIVTAHUPOBAHHUE

7 KIIACC
Ne Tema ypoka KoaundecTBO 9acoB
n/n Bcero Konrpoabubie | IIpakTHueckue
padoThI padoThI
1 ®u3nka — Hayka o npupoje. Pu3ndecKue sIBICHUA 1
2 duznyecKue BEININHBI U KX U3MEPCHHE 1
3 JlabopaTtopHast pabota «OrnpeaeneHre eHbl JeJICHUsI KAl U3MEPUTEITHLHOTO 1 1
npudopa»
4 Mertopl HayuHOTO MO3HaHUs. Onucanue GU3NIECKUX SIBJICHUHN C TTOMOIIBIO 1
MOJIenen
5 Crpoenue BemecTa 1
6 JlabopaTtopHnas pabota «O1ieHKa TuaMeTpa aToMa METOJI0M PSAOB (C 1 1
HCIIONb30BaHUEM (oTorpaduii)y.
7 JIBuKeHHe 4yacTUIl BeIeCTBa 1
8 BsaumonelicTBue yacTull BelecTBa: NPUTHKEHNUE U OTTAIKHBAHUE. 1
9 ArperaTHble COCTOSIHHS BEIIECTBA 1
10 Mexanuueckoe BrKeHue. PaBHOMepHOE 1 HEpaBHOMEPHOE JIBKEHUE 1
11 Cxkopoctb. EquHUITBI CKOPOCTH 1
12 Pacuer mytu u BpeMeHU ABMKEHUS 1
13 Pacuer mytu u BpeMeHU ABMKEHUS 1
14 SIBnenue nHepuuu. 3aKOH nHEpUUU. B3aumoeiicTBue Ten 1
15 Macca — Mepa HHEPTHOCTH TeJl 1
16 [TnotHOCTH BemiecTBa. PacueT macchl 1 00beMa Telna Mo ero MIOTHOCTU 1
17 Pacuer macchl 1 06beMa Tena Mo ero IIOTHOCTH
18 JIaGopatopHas pabota «OmnpeneneHue mIOTHOCTU TBEPAOTO TeIa» 1 1
19 Pemenue 3agau no teme "[InoTHOCTE BemecTna" 1
20 KonTtposnpHast padota no teme «I110THOCTH BeecTBa» 1 1




21 Cuna xak xapakTepucTUKa B3auMoaencTBus Ten. Cuma TaKecT! 1

22 Cuna ynpyroctu. 3akoH ['yka 1

23 Bec Tena. HeBecomocTth

24 Junamomertp. JlaboparopHas pabota «/3ydyeHue 3aBUCHIMOCTH PACTSHKCHUS 1
(medopmarnmu) TPY>KUHBI OT TPHIIOKEHHOU CHITBD)

25 SAsnenue tarorenus. Cuna TspkecT. CBs3b MEXKAY CUIION TSYKECTHU U Maccoi
Tela.

26 Pemenue 3amaq mo teme "Cuna Tspkect" 1

27 Cuna TspKecTH Ha Ipyrux riaHerax. @u3nyeckue XapaKTepUCTHKHU TUIaHET 1

28 Crnoxenne IByX CHJI, HAITPaBJICHHBIX IO OJTHON MpsiMoid. PaBHOAeHcTBYIOIIast 1
CHII

29 Cuna tpenus u e€ Bunbl. TpeHne B IpUPOe U TEXHUKE 1

30 JlaboparopHas padoTa «/3yueHue 3aBUCUMOCTH CHITBI TPEHHSI CKOJIBLKCHUS OT 1
Beca TeJla U XapaKTepa COMPUKACAOIINXCS TTOBEPXHOCTEI

31 Pemenue 3agau mo remam: «Bec tenay, «['padudeckoe n300pakeHUe CHUI», 1
«Cunbly», «PaBHOICHCTBYIONIAS CHID)

32 KonTtponbHas padoTa mo TeMam: «MexaHrnUeCcKoe BIKEHHE», «Macca, 1
IJIOTHOCTBY, «Bec tenay, «I'padudeckoe nzodpakenue cuimy, «CUITbI

33 Jasnenune. CiocoObl yMEHBIIICHUS U YBEITUUEHUS TABJICHUS 1

34 JlaBnenue ra3za. 3aBUCUMOCTb JIaBJICHHS ra3a OT 00bEMA U U TeMITepaTyphl 1

35 [lepenaua naBneHus TBEPABIMU TEIAMU, )KUIKOCTIMH U ra3aMu. 3aKOH 1
[Tackains

36 JlaBlIeHHE B )KHIKOCTH U Ta3e. 1

37 Pemenue 3amau no teme «JlaBrienue B )KUIKOCTH U ra3e. 3akoH [lackams» 1

38 CooOmaromuecs cocyabl 1

39 Bec Boznyxa. AtmMocdepnoe naBienue Atmocdepa 3eMiu v MPUUMHBL €€ 1
CYIIIECTBOBAHMS

40 N3mepenue atmocheproro aasienus. OnsiT Toppudeniu

41 Bbapomertp-anepouna. ATmochepHoe naBieHne Ha pa3TUYHBIX BHICOTAX

42 MaHoMeTpsl.
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[TopirHeBo )KUAKOCTHBINA Hacoc. ['uapaBanyeckuil mpece

44 JlelicTBUE )KUJIKOCTH M Ta3a HAa MOTPYKEHHOE B HUX TEJNO. 1

45 ApxumenoBa cuia

46 Pemenue 3agau o reme " Apxumenona cuia' 1

47 JIaboparopHas padota «OnpeeeHne BHITATKABAIONIEH CHIIBI, IEHCTBYIOMIECH 1 1
Ha TEJIO, MOTPYKEHHOE B KHUJIKOCTh)

48 [TnaBanue Ten 1

49 JlabopaTtopHnast pabota 1o Teme «lccnenoBanre 3aBUCUMOCTH Beca Teja B 1 1
BOJIE OT 00bEMA MOTPYKEHHON B KUAKOCTh YaCTH TeJIay

50 [LnaBanue ten. Bo3nyxornaBanue. 1

51 Pemenue 3agau mo remam: «IlnaBanue cynoB. BozmyxomiaBanuey, 1
«JlaBieHHEe TBEPABIX TEI, KUIAKOCTEH U Ta30B)»

52 KonTtponbHas padoTa o Teme «JlaBieHne TBEpABIX TN, )KUAKOCTEH U Ta30B)» 1

53 MexaHnndeckas paboTta 1

54 MomaocTs. EquHAIEI MOIIIHOCTH 1

55 [IpocTeie Mexanu3mbl. Peryar. PaBHOBecHE CHIT Ha phIyare 1

56 Peruaru B TexHuke, ObITY U IPUPOJIE 1

57 Pemenne 3agau "Pac4y€r paGoThl 1 MOIITHOCTH 1

58 JlaGopaTtopHnas pabora «lccnenoBanue yCIOBUN PaBHOBECHUS phluaray 1 0,5

59 [IpocThie MexaHU3MBI: pbIUar, O6J0K 1

60 «30J10TOE IPABUIIO» MEXAHHUKH.

61 KoaddumuenT nosesnoro aeicteust mexanusma. JlabopatopHas padora 1 0.5
«3mepenue KT/ HaKJIOHHOM MIOCKOCTH»

62 Pemenue 3agau no reme "Pabota, momnOoCcTh, KITJ[" 1

63 Mexannueckas sHeprus. Kunernueckas u noTeHIMaIbHAS SHEPTUS 1

64 | IlpeBparieHue 0AHOTO BUa MEXaHHUUECKON SHEPTUU B IPYTOi. 3aKOH 1

COXPaHEHHUS SHEPTUU B MEXaHUKE.
65 KonTtponpHast padota no Teme «PaboTa U MOIIHOCTb. DHEPTUs» 1
66 PaOora ¢ Tekctamu o TeMe "MexaHu4decKoe aBHKeHue" 1




67 Pabora ¢ Tekcramu no Teme "/laBienue TBEPABIX TeIN, KUIKOCTEH U ra3oB” 1
68 Pabora ¢ Texkcramu no Teme "Pabora. MoutHocTh. DHeprus" 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




8 KUVIACC

Ne Tema ypoka KoauuyecTBO yacoB
n/n Bcero KoHnTtpoJbHbie IIpakTHyeckue

padoTsbI padoThI

1 Temnepatypa. CBs3b TEMIIEPATYpbl CO CKOPOCTHIO TEINIOBOTO JIBUKEHUS 1

JaCTHII

2 BuyTpeHnHss sHeprusi. 1

3 CriocoObl U3MEHEHMsI BHYTPEHHEN 3Hepruu 1

4 TennonpoBoHOCTH 1

5 Konsekuust 1

6 Nzmyaenune 1

7 KonuuecTBo TETUIOTHI. 1

8 VY nenpHas TEI0EMKOCTh 1

9 Pacuer konuyecTBa TEIIOTHI 1

10 Pemenue 3amay no teMe «KoJImuecTBO TEIIOTEI. 1

11 JlaGopatopnass pabota «MccrmemoBaHue —SBIEHUS — TEIUIOOOMEHa  MpH 1 1

CMEIIMBAHUK XOJOJHON U rOpsiuei BObI»

12 JlaGopaTtopHas pabota «OrnpeneneHre yaeIbHOU TEMII0EMKOCTH BEIIIECTBAY 1 1

13 DHeprus TOIUIMBa. Y IelbHAs TEIMJI0Ta CTOPaHUS 1

14 Pemenue 3aga4 mo reme « HEPTHsl TOILIIUBAY» 1

15 YpaBHeHHe TeI1oBOro Oastanca. TenaooOMeH U TEIIOBOE PaBHOBECHE 1

16 KonTtponbHas pabota o teme « BHyTpeHHsIs1 SHEprusi» 1

17 [1naBneHue u OTBEpAECBaHNE KPUCTATLTUYECKIX Tell 1

18 V nenpHas TEIUIOTA IJIaBICHUS 1

19 Pemenue 3amgau no teme «IlnaBnenue u oTBepAeBaHNE KPUCTAITHIECKUX 1

TE»

20 Ucnapenue 1

21 [TapooGpazoBaHue U KOHCHCAIUS. 1

22 Kunenue. Y aenbHas Temnora mapooOpa3oBaHus U KOHAECHCAIHUH. 1




23 Brnaxnocts Bo3ayxa. Jlaboparopnas padota "OnpeeneHue OTHOCUTEILHOM 1 1
BJIQKHOCTH Bo3yxa"

24 Pemenue 3amau o Teme «Kumenue. Y aenbHas TEIUIOTa MApoOOpa30BaHUS U 1
KOHJICHCAIIAH. )

25 [TpuHIMTIBL PaOOTHI TETIOBBIX ABUTAaTENei. [IBUraTeas BHYTPEHHETO 1
CrOpaHus

26 [Taposas Typ6una. KI1J] TermoBoro nBuraresns. 1

27 KonTponsnas pabora no teme "TeruoBsle sBieHus. MI3MeHeHe arperaTHbIX 1
COCTOSIHMM BEIEeCTBA

28 DnexTpu3arys Tell. J[Ba poja dJIeKTPUISCKUX 3apsI0B 1

29 DNEKTPUUYECKOE TI0JIE. 1

30 DnemMeHTapHBIH 3apsan. CTpoeHHe aToMa 1

31 3aKOH COXpaHEHHMS ANEKTPUUECKOTO 3apsaa 1

32 [IpoBOTHUKY U TUANIEKTPUKU 1

33 DNEeKTPUYECKUI TOK, YCIOBUS €T0 CylIecTBOBaHM. McTouHnkn 1
AJIEKTPUYECKOT0 TOKa

34 DneKTprudecKas 1enb U €€ COCTaBHbIC YaCTH 1

35 DIEeKTPUYECKUMA TOK B METAJIaX, JKUJKOCTAX U ra3ax. [lefcTBus u 1
HaIpaBJIEHUE AIIEKTPUYECKOTO TOKA

36 Cuna Toka. JlabopaTopHas pabora "M3MepeHre u peryJIupoBaHHE CUITBI 1 0.5
TOKa"

37 DnekTpuyeckoe HanpsbkeHue. BonbTMmetp. Jlaboparophas pabora 1 0,5
"M3mepeHue u peryampoBaHue HanpsHKeHus "

38 Kontponsnas pabora no teme «Cuna Toka. Hanpsbkenue 1

39 3aBUCHUMOCTb CUJIbI TOKA OT HAPSIKEHMUSL. 1

40 ConpoTHuBieHUE NPOBOJHUKA. 1

41 3akoH OMa Juid y4acTka Lenu 1

42 YaensHOE COMPOTUBIICHHUE BELIECTBA 1

43 Pemenue 3a1ay Ha pacdeT COMPOTUBIIEHUS IPOBOIHUKA, CUIIBI TOKA U 1
HaMPsKSHUS

44 JIaGoparopHas paboTa 1 1

" 3MepeHue U peryaupoBaHue CUIbl TOKa"




45 Jlaboparopnas padota "VcciienoBanue 3aBUCUIMOCTH CHIIBI TOKA, HIYILIETO 1
gyepe3 Pe3UCTOp, OT COMPOTUBIICHHUS PE3UCTOPA U HAIPSDKEHHsI Ha pe3ucTope”

46 [TocnenoBarenbHOE COEAMHEHUE POBOTHUKOB 1

47 [TapannensHO€ COeIMHEHHE MPOBOHUKOB 1

48 PaboTta 1 MOIITHOCTB AIIEKTPUIECKOTO TOKA 1

49 Pemenue 3amgau o teme «PaboTa U MOIIHOCTB JIEKTPUUECKOTO TOKA 1

50 JlabopaTtophnast pabota «M3mepeHre MOITHOCTH U pabOTHI TOKA B 1
AJIEKTPUYECKOU JIaMIIe)

o1 3akon JIxoyns-Jlenma

52 DneKTpuyecKue Henu 1 MOTPEeOUTENN EKTPUUECKON SHEPTUH B OBITY. 1
KopoTtkoe 3ambikaHne

53 [ToaroToBka Kk KOHTPOJBHOW paboTe 1Mo TeMe "DIEKTpUUECKHE 3apsiibl. 1
3apspKeHHBIE Tela M MX B3auMoAecTBus. [I0CTOSIHHBIN 2NeKTprUYeCKUil TOK"

54 KonTtponpHas padoTa o Teme "DIeKTpUIeCKre 3apsabl. 3apsHKEHHBIEC Tela U 1
WX B3auUMOIeHCTBUS. 110CTOSHHBIN AIIEKTPUUECKHI TOK"

55 MaruutHoe no’e. 1

56 DNIEeKTPOMAarHUThl U UX TIPUMEHEHUE 1

57 ITocTostHHBIE MATHUTEL, UX B3aUMOIEHCTBHUE 1

58 MarguTtHoe noJjie 3eMJIH U €r0 3Ha4YeHue I KU3HU Ha 3emiie 1

59 JlabopaTtopHas pabota «COOpKa 3JIEKTPOMAarHuTa U UCIIBITAHUE €TO 1
IEUCTBUI»

60 DNeKTpOoABUTaTeNb OCTOSIHHOTO TOKa. Vcronb30BaHue 3IeKTpoABUraTeNnei 1
B TEXHUYECKUX YCTPONCTBAX U HA TPAHCIIOPTE.

61 Jlaboparopnas padota "KoHcTpynpoBaHue u u3ydeHue padboTbl 1
aieKTpoaBuraTes"

62 Omnsitel @apases. 3akoH snekTpoMaruuTHo unaykuuu. [Ipasuino Jlenna 1

63 DnektporeHeparop. CrocoObl NOTyUYSHHS SIEKTPUUECKOW SHEPTUH. 1
DNEKTPOCTAHIIMU Ha BOZOOHOBISIEMBIX HCTOYHHKAX YHEPTUH

64 KonTponpHast pabota o Teme "DieKTpUYecKre U MarHUTHBIE sSIBJICHUS" 1

65 OcHOBHBIE TOJIOKEHUST MOJIEKYISPHO-KHHETUYECKOM TEOPUU U MX OTIHITHBIC 1
MOATBEepXKIeHUs. Macca u pa3Mep aTOMOB M MOJIEKYIT

66 Monaenu TBEPOTO, KUAKOTO U Ta3000pa3HOTO COCTOSIHUIMA BEIECTBA 1




OOnbsicHeHHE CBOUCTB TBEPAOTO, KHUIKOTO M ra3000pa3HOTO COCTOSHUM
BEIIECTBA HA OCHOBE I10JIO)KEHUI MOJIEKYJIIPHO-KUHETUUECKON TEOPUH

67 Kpucranmuueckue u amop¢usie Tena CMauynBaHUE U KaHIUIAPHOCTD. 1
[ToBepxHOCTHOE HaTshkeHUe TemioBoe pacClIMpEeHUe U CKaTUE
68 Pabora ¢ Tekcramu 1o Temam «Temtossie siBineHus" IlocTossHHBIN 1
AIEKTPUUECKU TOK MarHuTHbIC SBJICHUS"
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 68




9 KJIACC

Ne KosnuecTBo 4acoB
n/n Tema ypoka Bcero KoHnTpoJbHbie IIpakTHyeckue
padoThI padoThI
1 Mexanunueckoe aBuxkeHue. MarepranbHas TOUKa 1
2 Cuctema orcyera. OTHOCHUTENLHOCTE MEXAHUYECKOTO IBMKEHHUS 1
3 PaBHOMEpPHOE IPAMOIIMHENHOE IBHKEHUE 1
4 HepaBHoMepHOE npsMouHeitHOe aBrokeHne. CpeaHsiss 1 MTHOBEHHAs 1
CKOPOCTh
5 [IpsimonuHENHOE PaBHOYCKOPEHHOE JIBMKEHHE. Y CKOPEHHUE 1
6 CkopocThb MPSAMOJIMHENHOTO paBHOYCKOpeHHOTO ABMkeHus. ['paduk ckopoctu 1
7 Pemenue 3aga4 Ha IPSAMOJIMHEWHOE PAaBHOYCKOPEHHOE JABUKECHHE. 1
8 JlabopaTtopHnas pabdota "OnpeneneHre YCKOPEHHS Tella P PaBHOYCKOPEHHOM 1 1
JBAKEHHUH 110 HAKJIOHHOM IJIOCKOCTH"
9 CBoOogunoe magenune teir. OneiTe! [ annnes 1
10 PaBHOMEpHOE nBMXKEHHUE TI0 OKPYXHOCTH. [leprnoa u yacToTa 0OpaiieHus. 1
JIuneliHas U yrioBas CKOPOCTH
11 LleHTpoCTpeMHUTEIEHOE YCKOPEHUE 1
12 [ToaroroBka K KOHTPOJIBHOM paboTe Mo TeMe "MeXxaHUu4eCcKoe IBHKCHHE. 1
CriocoObl ONMCaHMsI MEXaHUYECKOTO JIBM)KEHUS "
13 Kontponsnas padora Nel o teme «Mexanuueckoe aBuxeHue. CriocoOsl 1 1
OTIMCAHUS MEXaHUYECKOTO JIBHKEHUS
14 [Tepssiii 3akon HetotoHa. BekTop cuiibl 1
15 Bropoii 3akon Hetotona. PaBHogeiicTBytomas cuna 1
16 Tperuii 3akoH Herorona. Cynepnosunus cui 1
17 Pemienue 3agau Ha npuMeHeHue 3akoHOB HproTOHA 1
18 Cuna ynpyrocrtu. 3akoH ['yka 1
19 Pemenue 3anau no teme «Cuna ynpyroctu» 1




20 JlaboparopHas pabota «OnpeneneHue 5KeCTKOCTH MPYKUHBD) 1
21 Cuna tpenus 1
22 Pemenue 3a1au o Teme «Cuia TpeHUs 1
23 Jlaboparopuas padota "Onpenenenne KodpUIUEHTa TPEHUS CKOJIbKCHHS" 1
24 Pemenue 3anau no teme "3akonsl HetoTona. Cuna ynpyroctu. Cuna tpenus” 1
25 Cuna TSHKECTH M 3aKOH BCEMUPHOTO TATOTEHHSA. Y CKOPEHHE CBOOOHOTO 1
MaICHUS
26 Pemenne 3ama4 mo treme "Cuia TSHKECTH M 3aKOH BCEMUPHOTO TATOTEHHS" 1
27 [IepBas kocmuueckast ckopocTb. HeBecOMOCTh U neperpys3ku 1
28 PaBHOBecue maTepuanbHO Touku. AOCoIOTHO TBEPIOE Teno. PaBHOBecHe 1
TBEPAOTO TeNa C 3aKPETIEHHONW OChIO BPAIICHUS
29 MowmenT cunbl. LleHTp TspxecTn 1
30 Pemenwue 3a1a4 o Teme "MomeHT cwitbl. LleHTp TsxecTr" 1
31 [ToaroroBka Kk KOHTPOJIBHOM paboTe Mo TeMe "MexaHUuuecKoe IBHKCHHE. 1
Bsaumonetictue Tea"
32 KonTtponbras padoTta Ne2 o teme "MexaHHUecKoe IBHKCHHE. 1
Bsaumonetictue Tea"
33 Nmvmynbe Tena. UMmymnbe cutbl. 3aK0OH COXpaHEHHS UMITYJIbca. YTIPYroe u 1
HEYIIPYroe B3auMOJACHCTBUE
34 Pemenne 3aga4d mo Teme "3akoH coOXpaHEHUS UMITYJIbCA" 1
35 PeaxkTuBHOE IBUKEHUE. 1
36 Mexanuveckasi paboTa U MOIITHOCTh 1
37 PaGota cuibl TSHKECTH, CHITBI YIIPYTOCTH M CUJIBI TPEHUS 1
38 Cs3b sHeprun u padoTsl. [loTeHnanbHas sHeprus 1
39 Kunernueckas sneprus. Teopema 0 KHHETHUECKOM SHEPTUn 1
40 3aKOH COXpaHEHUs YHEPTUU B MEXAHUKE 1
41 Pemenue 3anau no teme "3akoH coxpaHeHus sHeprun" 1
42 JlaGopatopHas pabota «/3yueHne 3akoHa COXpaHEHHs SHEPTUID) 1
43 KonebarenbHoe IBUKEHUE U €r0 XapaKTePUCTHKH 1
44 3aryxaromue koynebanus. BeinyxieHHble konebanus. Pe3onanc 1




45 MaremaTuyecKui U NPY>KUHHBIA MASITHUKU 1

46 VYpok-uccnenoanue «3aBUCUMOCTh NIEPHOJIa KOJIECOAHUM OT KECTKOCTH 1
MIPYKUHBI K MACChI TPy3a»

47 [IpeBpaiieHue 3Heprun Npu MEXaHNYECKUX KOJIEOaHUAX 1

48 JlaboparopHnas padota «ccienoBanue 3aBUCHMOCTH TIEPHOJIA U YaCTOTHI 1
KOJIeOaHWI TIOJIBEIIICHHOTO K HUTH I'Py3a OT JUTUHBI HUTHY

49 JlabopaTtopHnast pabota «3mepenne yCkopeHus CBOOOHOTO MaIeHUs 1

50 Mexannyeckue BoJiHbl. CBOWCTBAa MeXxaHWYeCKUX BOJH. [IpoonbHbIe 1 1
MOTIEPEYHBIE BOJHBI

o1 3ByK. PacnipocTpanenue u oTpakeHHe 3ByKa 1

52 ['poMKOCTB 3ByKa M BBICOTA TOHA. AKYCTUYECKUIN PE30OHAHC 1

53 VYnbTpa3Byk U nH(Pa3ByK B IPUPOJIE U TEXHUKE 1

54 [ToaroroBka K KOHTPOJILHOM paboTe Mo TeMe "3aKOHBI COXpaHEHUSI. 1
Mexanuveckue KoaeOaHusi ¥ BOJIHBI"

55 KonTtponpras padota Ne3 o teme "3akoHbI cOXpaHeHUs. MeXaHUYeCKHe 1
KoJie0aHusl U BOJIHBI"

56 DIEeKTPOMarHUTHOE TOJIe. DIEKTPOMArHUTHBIE BOJTHBI 1

57 CBO#CTBA DJIEKTPOMArHUTHBIX BOJTH 1

58 [Ikaia 3eKTpOMarHUTHBIX BOJIH. VCIIOIB30BaHNE AIEKTPOMATrHUTHBIX BOJTH 1
JUIsl COTOBOM CBSI3U

59 JlaGopaTtopHas pabota "M3ydeHue CBONCTB 3JIEKTPOMArHUTHBIX BOJIH C 1
TTOMOTIIBI0 MOOMJIBHOTO TeiedoHa"

60 Pemenue 3a1au Ha onpeesieHne YacTOThl M ITTMHBI AJIEKTPOMATrHUTHON BOJIHBI 1

61 DneKTpoMarHuTHas npupojaa ceera. CkopocTh cBera. BonHOBbIE cBOMCTBA 1
CBeTa

62 Uctounuku cBera. [IpsamonuneliHoe pacpoCTpaHEeHUE CBETA. 3aTMEHUS 1
Connua u JIyHsl

63 3akoH oTpaxkeHHs cBeTa. 3epkasa. Pemenue 3a1a4 Ha IPUMEHEHHE 3aKOHA 1
OTpaXCHUS CBETa

64 [Ipenomnenue cBera. 3aKOH MPEIOMIIEHHS CBETA 1

65 [TonHOE BHYTpEHHee OTpakeHue cBeTa. Mcnoab30BaHNe MOJTHOTO 1

BHYTPCHHCT'O OTPAXKCHUS B OIITUYCCKUXCBCTOBOAAX




66 Jlaboparopnas padota "VcciienqoBanue 3aBUCUIMOCTH YTJIa TPEITOMIICHUS 1
CBETOBOTO JIyya OT YIJia MaJIeHUsl Ha TpaHuIle "BO3IyX-cTekno""
67 Peuienue 3aga4 Ha 3aKOHBI pacpOCTPAHEHHS CBETA 1
68 JIuna3el. OnTUveckast cuia JIMH3bI 1
69 [TocTpoenue n300pakeHUH B IMH3AX 1
70 Jlaboparopuas padota "Onpenenenne (OKyCHOTO PaCCTOSHUS H ONTHICCKON 1
CUJIBI COOMpArOIIeH JTMH3HI"
71 I'na3 xak ontuueckas cuctema. 3peHue 1
72 Paznoxxenue Genoro ceeta B cniektp. OnbiTel HetoTona, CriosxkeHune 1
CIEKTPAIBHBIX I[BETOB. Jlucepcus creta
73 VYpok-npaktukym "BosiHOBBIE CBOWCTBA CBETa: AUCTIEPCUs, UHTEP(EPEHIUST 1 1
mudpaxius’”
74 KonTponbnas pabora Ne4 o teme "CBETOBbIE SIBICHUS 1
75 Omnerter Pesepdopnaa u mmaneTapHast MOJIEb aTOMa 1
76 [Toctrynatel bopa. Moaens atoma bopa 1
7 Hcnyckanne u norniomnieHrne ceera aromoM. KBaHTel. JInHeuaTeie CIEKTPBI 1
78 JlabopaTtopHnas pabota «HabroeHre CIUIONTHBIX U TUHEHYATHIX CIICKTPOBY 1
79 PagnoakTBHOCTE U €€ BUIIBI 1
80 Crtpoenue atomHoro siipa. HykiionHnast Mmoienb 1
81 PannoaktuBHbIC npeBparieHus. M30Tomns 1
82 Pemenue 3agau mo reme: "PaanoakTuBHBIC peBpanieHus" 1
83 [Tepuon monmypacnazna 1
84 PannoakTuBHBIC N3TYYEHHS B IPUPOJE, METUIIMHE, TEXHUKE 1
85 SnepHble peakiy. 3aKOHbI COXpaHEHUs 3apsAI0BOr0 U MAaCCOBOTO YHCET 1
86 DHeprus cBS3U aTOMHBIX siiep. CBs3b MacChl U SHEPTUU 1
87 Pemenne 3aga4d o reme "Anepueie peakiun' 1
88 Peakuuu cunTtesa u aenenus siaep. Mcrounvku sHepruu ColiHIA U 3BE3]T 1
89 JlaboparopHas pabota «lccrnenoBanre TpeKOB 3apsKEHHBIX YaCTHIL TIO 1
dboTorpadusim»
90 Ypok-koHpepennus "Anepnas suepretuka. JedcTBUs paanoaKTUBHBIX 1

H3J'Iy‘~IeHPIfI Ha JXUBBIC OPI’ aHN3MbI"




91

[ToaroroBka Kk KOHTPOJILHOU paboTe o Teme "KBanToBas u sinepHas ¢pusuka "

92 KonrponsHas padora Ne 5 mo Teme " KBantoBas u sinepHas pusuka " 1

93 [ToBTOpenue, o6oOmeHne. Penienne pacueTHBIX U KaUE€CTBEHHBIX 33/1a4 I10 1
teme "B3aumopeiicteue ten"

94 [ToBTOpenue, o6o0meHne. Penienne pacueTHBIX U KaUE€CTBEHHBIX 33/1a4 I10 1
teme "TeroBbie mporecch”

95 [ToBTOpenue, 06061meHne. Pemnenne pacueTHbIX U KAYECTBEHHBIX 3a/1a4 110 1
teme "KII/] TerutoBeIX aBUTaTemein"

96 [ToBTOpenue, o6o0mIeHNe. Penienne pacueTHBIX M KaYeCTBEHHBIX 3a71a4 110 1
teme "KIIJ] anekrpoycTtaHoBOK"

97 [ToBTOpenue, 06061meHne. Pemnenne pacueTHbIX U KAYECTBEHHBIX 3a/1a4 110 1
teme "CBeTOBBIE SBJIICHUS"

98 [ToBTOpenue, o6o0meHne. Pernienne pacueTHBIX U KAUE€CTBEHHBIX 3a/1a4 110 1
TeMe "3aKOHBI COXpAaHEHHs B MEXaHHKE"

99 [ToBTOpenue, o6o0meHNe. PerieHre pacyeTHRIX 1 Ka4YeCTBEHHBIX 337a4d 110 1
teme "Konebanus u BosHbI"

100 [ToBTOpeHue, 0600meHne. Perenne pacueTHBIX U KaueCTBEHHBIX 3314 110 1
teMe "CBeTOBbIE sIBICHUS"

101 [ToBTOpeHme, 0600mEeHne. Perenne pacueTHbIX U Ka4eCTBEHHBIX 33/1a4 110 1
teme "KBaHTOBas u simepHas pusznka'

102 Hrorosas koHTpoJIbHAs paboTa 1

OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 11




YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O
IMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 111 YYEHUKA

» ®usuka, 7 k1. :yueOnuk/ Ilepeimkun A.B., -M. [Ipoda, 2012

» ®uswuka, 8 k. :yueObnuk/ [lepeimkun A.B., ['yrauk E.M., -M. [Ipoda, 2013

» ®dusnka, 9 ki.: yueonuk/ [epeimkun A.B., ['yrauk E.M., -M. [poda, 2014.

METOANYECKHUE MATEPHUAJIBI IJIS1 YUUTEJISA

Jlykammk B.M. C6opHUK BOpocoB u 3aga4 1o ¢usuke. 7-9 k. — M.: I[Ipocsemienue, 2010.
—192c.

IHUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETHU
UHTEPHET

but6mmoreka [{OK



