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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o @Qusnke Ha YypOBHE OCHOBHOTO O0OIIEro o00pa3oBaHUs
COCTaBJICHa HAa OCHOBE TOJIOXKEHHH M TpeOOBaHWU K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30oBaTeIbHON HPOrpamMMbl, MPEICTaBICHHBIX B
OI'OC 00O, a takxe ¢ yuétoM (penepanbHON paboueit mporpaMmbl BOCIIUTAHUS U
Konnenmuu npenogaBanus yaeOHoOro npeameta «Duzmkay.

CopnepxkaHne TporpaMMbl IO (U3MKE HAIpaBIeHO Ha (HOpMUpOBaHHE
€CTCCTBEHHOHAYYHON TIpaMOTHOCTH OOYYArOIIMXCS W OpPTaHU3AIHUI0 HM3YyYCHHS
(GU3MKU Ha JESITeIbHOCTHOW OCHOBE. B mporpamme mo (u3uke y4YUTBIBAIOTCS
BO3MOXXHOCTH y4eOHOro mnpeamera B peanuzanuu TpeboBanuiik ®I'OC OO0 k
TUTAHUPYEMBIM JIMYHOCTHBIM M METAIIPEJIMETHBIM pe3yjIbTaTaM OOYUYCHHS, a TAKKe
MEXKIPEIMETHBIC CBS3U ECTECTBEHHOHAYYHBIX YUYEOHBIX IMPEAMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBaHUsI.

[IporpamMma 1o (hu3HKe ycTaHABIMBAET paclpeesieHue yueOHoro Marepraa
1o rojaM o0ydeHwus (1o KiaccaM), MpeasiaracT MPUMEPHYIO IMOCIeI0BATEIbEHOCTD
U3Y4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHS IMPEIMETHOTO COJIEpKaHUSA U
yuéTe BO3PACTHBIX OCOOEHHOCTEH 00yUYarOIIMUXCSl.

[Iporpamma 1o ¢usnke pazpaboTaHa C IEJIbI0 OKa3aHUsS METOJUYECKOM
MOMOIIY YYUTENIO B CO3JJaHUU paboydeil mporpaMMbl 0 y4eOHOMY MPEMETY.

duszrka ABIAETCI CUCTEMOOOPA3YIOIIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
NIPEIMETOB, MOCKOIbKY (pr3ndecKre 3aKOHBI JIEKAT B OCHOBE IIPOIIECCOB U SIBJICHUI,
U3y4aeMbIX XUMHEH, OMoIoruei, acTpoHOMHEH B pusznueckoi reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHOHAYYHYIO KapTHHY MHpA, MPEIOCTABIACT Hanboiee SICHbIC
oOpasibl MPUMEHEHUSI HAYYHOTO METOJia TIO3HaHUS, TO €CTh CIoco0a MoTydeHus
JIOCTOBEPHBIX 3HAHUW O MUPE.

Onna w3 TIaBHBIX 3a7ad (PU3MUECKOro OOpa30BaHHUS B CTPYKTYype OOIIETO
o0pa3oBaHHs COCTOUT B (DOPMUPOBAHHHM €CTECTBEHHOHAYYHOW TPaMOTHOCTH U
WHTEpEca K HayKe y 00yJaromuxcsl.

N3yuenne ¢Qusukum Ha 0a30BOM ypOBHE TMpEAIONiaracT OBJIAJCHHE
CIENYIONIMMU KOMIETEHTHOCTSAMH, XapaKTePU3YIOMIMMH €CTeCTBEHHOHAYYHYIO
IPaMOTHOCTD:

e Hay4YHO OOBSACHSTDH SIBICHUS;

e OIICHUBATH U TOHUMATh OCOOCHHOCTH HAYYHOTO MCCIICIOBAHUS;

e UHTEPNPETHPOBATH  JIaHHBIE W  HWCIOJb30BaTh  HAy4YHBIC
JI0KA3aTeIhCTBA JUIsI TIOJYyYEHHUS BHIBOJIOB.

enu wu3ydeHuss ¢GU3MKK HAa YPOBHE OCHOBHOTO OOIEro oOpa3oBaHUs
ompenenensl B KoHmenmuu mpemnonaBanus ydeOHOTO mpenmera «Dusmka» B



oOpa3oBarenbHbIX oOpranuzauusx Poccuiickoit ®enepanuu, peanrusyromux
OCHOBHBIE  00111€00pa30BaTeNIbHbIE MPOTPAMMBI, YTBEPKIAEHHON pelIeHHEM
Konnerun Munucrepctsa npocsemienus Poccutickoit denepanuu (mpoTokon ot 3
nexadps 2019 r. Ne [1K4BH).

eaun nzyyenus pusuku:

NpHOOPETeHHEe HMHTEpeca M CTPEMIICHHS OOYYalIIUXCSd K HAyIYHOMY
U3YYCHHUIO TPUPOJBI, PAa3BUTHE WX HWHTEIUICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABICHUA O HAYYHOM METOJIC TIO3HAHUSA M (DOPMHUPOBAHHE
UCCIICIOBATEIBCKOTO OTHOMICHHUS K OKPY)KAIOIITUM SIBJICHUSM;
(dbopMHUpOBaHUE HAYYHOTO MUPOBO33PCHUS KaK pe3yJIbTaTa U3y4eHHUsI OCHOB
CTpOEHUS MaTepUH M PyHIAMECHTAILHBIX 3aKOHOB (DPU3UKH;

dbopMHUpOBaHUE TPEICTABICHUNA O PONHM (PU3MKHU IS Pa3BUTHS JPYTUX
€CTCCTBECHHBIX HAYK, TCXHUKH U TCXHOJIOTHH;

pa3BUTHE  MPEACTABICHHMH O  BO3MOXHBIX  cdepax  Oymymici
npo(eCCHOHATBHOM JCSATCIIBHOCTH, CBA3aHHOW C (DM3MKOM, TOJATOTOBKA K
JaNbHEHIIEMy OOYYCHHIO B ’TOM HAIPaBJICHUU.

I[OCTI/I)KGHI/IG ITUX IIeneH ImporpaMmsbl 110 (1)1/131/11(6 Ha YPOBHC OCHOBHOT'O
O6I_HGFO 06pa30BaHI/IH oOecrnieunBaeTCs pCIICHUEM CICAYIOMNX 3adaY.

npuoOpeTeHne 3HAaHWK O JUCKPETHOM CTPOSHUW  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, SJIEKTPHUECKUX, MATHUTHBIX W KBAHTOBBIX
SIBTICHUSIX;

NpUOOpETCHHE YMEHUW OIUCHIBATh U OOBSICHATH (DU3MUECKUE SBICHHS C
UCTIOJIh30BaHUEM ITOTYICHHBIX 3HAHUI;

OCBOGHHE METOJIOB pEIICHUS TMPOCTEHIIMX pacu€THBIX 3amad ¢
UCTIOJIh30BaHUEM buznuecKux MoJIeTieH, TBOPYECKHX U
NPaKTUKOOPHUEHTUPOBAHHBIX 3a]1aY;

pa3BUTHE YMEHUW HAOII01aTh MPUPOIHBIC SBICHUS U BHITIOIHATH OTBITHI,
nabopaTopHbie  pabOTBl W OKCIEPUMEHTAIbHBIE HMCCIENOBAHUA C
UCTIOJIb30BAaHUEM U3MEPUTEIBHBIX TPHUOOPOB;

OocBOeHHE MPUEMOB PabOTHl ¢ mHboOpMaIrueln GU3NIECKOro COACpKaHus,
BKJIOUass UHPOPMAIIMIO O COBPEMEHHBIX JIOCTIKCHUSIX (DU3UKH, aHATU3 U
KPUTHYECKOE OlICHUBaHNE HH(POPMAIINH;

3HAKOMCTBO €O c(hepamu podhecCHOHATBHOU ACSTEIBHOCTH, CBI3aHHBIMU
¢ (Gu3MKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMHU Ha
TOCTIKEHUAX (PU3HUECKON HAYKH.

Ha m3yuenue ¢usuku (6a30BbIi ypOBEHb) Ha yPOBHE OCHOBHOTO OOIIETO

oOpazoBanus orBoautcs 238 yacos: B 7 kjacce — 68 yacoB (2 yaca B Helelo), B 8
KJlacce — 68 yacoB (2 vaca B Hezento), B 9 kiacce — 102 vaca (3 yaca B Henelo).



[Ipennaraemslii B mporpaMMe no (U3HKE MepevyeHb JabopaTopHbIX padoT U
OIBITOB HOCUT PEKOMEHAATENIbHBIN XapaKTep, yYUTEb JAeIaeT BbIOOP MPOBEIECHUS
7a00paTOpHBIX PAabOT M ONBITOB C YYETOM HUHAUBUAYAIBHBIX OCOOEHHOCTEH
oOy4Jaromuxcs, CIHUCKa HKCIEPUMEHTANTbHBIX 33JlaHUl, MPEAJIaraéMbIX B paMKax
OCHOBHOT'O I'OCY/IApCTBEHHOIO YK3aMEHA 110 (PU3UKE.



COIAEPKXAHUE OBYYEHUA

7 KIIACC

Paznen 1. ®u3uka u e€ poJib B NO3HAHUM OKPYKAKOIIET0 MUPA.

®usuka — Hayka o npupoxe. SIBinenus npupoapl. DU3NUYECKUE SBICHHUS:
MEXaHWYECKHUE, TEMIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Oduznyeckue BenuuuHbL. M3Mepenue ¢Qusnueckux BenuuyuH. Dusnyeckue
npubopsl. [lorpemnocts n3mMepennit. MexxayHapoiHasi cucTeMa €IMHULI.

Kak ¢usuka u japyrue ecTecTBEHHble HAyKHM HU3Y4alOT MPHUPOLY.
EctecTBeHHOHAYUYHBIM METOJ] MO3HAHUsS: HAOMIOJEHUE, MOCTAHOBKA HAYYHOTO
BOMPOCA, BBIJABUKEHUE THIOTE3, SKCIIEPUMEHT MO IMPOBEPKE TMIOTE3, 0ObSICHEHHE
HabmonaemMoro sBieHus. Onucanue GU3NUeCKUX SBJICHUN C TOMOIIbIO MOJIETIEH.

Jemoncmpayuu.

1. MexaHHuYecKue, TEIUIOBbIE, JJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIC

SIBJIICHUSL.
2. ®usnueckre npuOOPHI U MpOLEAypa MPSMbIX U3MEPEHUN aHAIOTOBBIM U
U(GPOBBIM TPUOOPOM.

Jlabopamopnuie pabomot u onvimot.

1. OmpeneneHue UEHbI IeEeHUs IKaJIbl U3MEPUTEIHLHOTO Mpudopa.

2. OmnpeneneHre pa3sMepoB MaJlbIX TEJ.

Paznea 2. IlepBoHayajibHbIe CBe/ICHHSI 0 CTPOCHHUHU BellecTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJIbl, HX pa3Mepbl. OTMbITHI,
JIOKA3bIBAIOIIHUE TUCKPETHOE CTPOEHUE BELIECTBA.

JIBkeHne dactul] BeniectBa. CBs3b CKOPOCTH JIBHDKEHUSI 4YaCTHUI[ C
TeMrieparypoil. bpoyHoBckoe nBwkenue, auddysus. BzanmonelicTBue dYacTHIl
BEILIECTBA: IPUTSKEHUE U OTTAJIKUBAHUE.

ArperatHble COCTOSIHUS BEILIECTBA: CTPOCHHE ra3o0B, JKUJIKOCTEH M TBEPIBIX
(kpucTAIIIMYECKUX) Tell. B3auMocCBsA3b MeXAy CBOMCTBAaMM BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSAX M MX aTOMHOMOJIEKYJISIPHBIM CcTpoeHHueM. OcoOEHHOCTH
arperaTHbIX COCTOSHUM BOJBI.

Jemoncmpayuu.

1. HaOmropenne 6poyHOBCKOTO ABH)KECHUS.

2. Habmonenune nuddysun.

3. HaGOmiogenue  siBIeHHMH,  OOBACHSIOUIMXCA  NPUTSKEHHEM  WIH

OTTAJIKUBAHUEM YaCTHULL BEIIECTBA.

Jlabopamopnuie pabomwvt u onvimeot.

1. OueHka JuameTrpa aromMa METOAOM DpsAOB (C  HCIOJNBb30BAaHUEM

doTorpaduii).

2. OnbIThI 110 HAOJIOIEHUIO TEIJIOBOTO PACIIMPEHUS Ta30B.



3. OnbITHI 10 OOHAPYKEHUIO AEHCTBUS CUII MOJICKYJISIPHOTO MPUTSIKEHUS.
Paznea 3. JIBukenue u B3anMoaeiicTBUeE TeJl.
Mexannyeckoe JBUXEHHE. PaBHOMEpPHOE M HEPABHOMEPHOE JBHKECHUE.
Cxopoctb. CpenHsisi CKOPOCTh IPU HEPABHOMEPHOM ABWKEHUU. Pacuér mytu u
BPEMEHU JIBUKECHUS.
SBneHne wHepUMU. 3aKOH HMHEpIUU. B3auMojeicTBHE Tel Kak NpUYUHA
W3MEHEHUS CKOPOCTH [JIBMKEHHMS Tell. Macca Kak Mepa HHEPTHOCTH Teda.
IInotHOCTH BemiecTBa. CBA3b IUIOTHOCTH C KOJWYECTBOM MOJIEKYJ B €IHHHUIE
00BéMa BelecTna.
Cuna kak XapakTepuCTHUKa B3auMojieicTBusl Tel. Cuia ynpyrocTd U 3aKOH
I'yka. 3Mepenue cuiibl ¢ MOMONIBIO IUHAMOMETpA. SIBJIEHUE TATOTEHUS U CUJIA
TsokecTd. Cuia TSKECTH Ha Apyrux IaHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HAPABJIIEHHBIX MO OAHOM mpsmoil. PaBHoxelicTByromas cui. Cuia TpeHHs.
TpeHune CKOIbKEHUSI U TPEHUE TTOKOsl. TpeHre B IPUPOIE U TEXHUKE.
Jemoncmpayuu.
1. HaGmronenne MexaHUYECKOTO BUXKEHUS Tea.
2. HM3mepeHue CKOPOCTU MPSIMOJIMHEUHOTO JIBUKECHMUS.
3. HaGmronenue siBjaeHus: HMHEPIIUH.
4. HaOmoneHnne u3MeHeHHs] CKOPOCTH TP B3aUMOJICHCTBUU Tell.
5. CpaBHeHHE Macc 10 B3aUMOJEHCTBUIO TEII.
6. CrokeHue Cul, HalpaBJIEHHBIX 10 OJHOW MPSIMOIA.
Jlabopamopnuie pabomot u onvimot.
1. OmpeneneHre CKOPOCTH PAaBHOMEPHOTO JIBUIKEHUS (IIapuKa B KUJIKOCTH,
MOJIEIN DIIEKTPUUYECKOTO aBTOMOOUIIS U TaK Jiajee).

2. OmpepeneHne CpeaHEH CKOPOCTU CKOJNBKEHHsI OpycKa WM IIapuKka IIo
HAKJIOHHOM IIJIOCKOCTH.
Ornpenenenue mIOTHOCTH TBEPIOTO TENA.

4. OmbBITHI, JEMOHCTPHUPYIOIIUE 3aBUCUMOCTh pacTsKeHus (medopmariim)
IIPY>KUHBI OT IPUII0KEHHOW CUJIBL.

5. OnpITBI, AEMOHCTPHUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHHS OT
BECa TeJa U XapakTepa CONPUKACAIOIIUXCS TOBEPXHOCTEM.

Paznen 4. JlaBjieHue TBEPABIX TeJl, KMIKOCTE U ra3oB.

JaBnenue. CriocoObl YMEHBIIEHUSI U yBeIUYeHUs AaBieHus. [laBienue rasa.
3aBUCUMOCTh JaBJICHHS Ta3za OT 00bEma, Temmeparypbl. Ilepemaua nmaBnmeHus
TBEPABIMU TEJAMHU, KUAKOCTAMH U razamu. 3akoH llackang. ITneBmaTmueckue
MalllUHbl. 3aBUCUMOCTh JABJIEHUS XUJIKOCTH OT TiayOuHblL. ['mapocTtatnueckuid
napagokc. Coobmaromuecs: cocyibl. [ ' napaBnnyeckue MeXaHu3Mbl.

Atmocdepa 3emnu u armocdepHoe naBieHue. [IpuuuHBI CylIeCTBOBaHUS
Bo3aymHON oOonouku 3emnu. OnbiT Toppuuennu. M3mepenue armocdepHOro



JaBieHus. 3aBUCUMOCTh aTMOC(EPHOTO JIaBJIE€HUsS OT BBICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 115t U13MEpeHUs: aTMOCPEPHOTrO TABICHUS.
JlelicTBUE )XUAKOCTH U Ta3a Ha IOIPYKEHHOE B HUX Teo0. BelTankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BozayxonnaBanue.
Jemoncmpayuu.

S L T o o
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3aBUCHMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenaua naBneHHs KUIKOCTHIO U Fa30M.

Coobmiaromuecst COCYIbl.

I'mppasinueckuii npecc.

[IposBnenue nencTBUst aTMOC(HEPHOTO AABICHHUS.

3aBHUCHUMOCTD BBITAJIKUBAIOIICH CUIIBI OT 00BEMA MOTPYKEHHON YaCTH TeJla
Y IJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAIKMBAIOIIECH CUJIBI BECY BHITECHEHHON KUIKOCTH.
YcioBue miaBaHus Teil: IJIaBaHNUE WIN IIOTPYKEHUE TEJl B 3aBUCUMOCTH OT
COOTHOILIEHUS TUIOTHOCTEN TEJIA U )KUIKOCTH.

Jlabopamopnuie padbomot u onvimot.

1.

HccnenoBanne 3aBUCUMOCTH Beca Tejia B BOJIE OT 00bEMa MOTrpyKEHHOH B
JKHJIKOCTh YacTH TeJia.

OmnpeneneHue  BBITAIKUBAIOLIEH  CHJIBI, JEUCTBYIOIIEH Ha  Telo,
MOTPY>KEHHOE B JKUIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIECH CHIIbL, IEMCTBYIOIIEH HA TEJIO
B >KMJIKOCTH, OT MacCCHhI TeJia.

OnbIThl, JAEMOHCTPUPYIONIME 3aBUCUMOCTh BBITAJIKUBAIONIEH  CHJIBI,
JEHCTBYIOIIECH Ha TEJIO B )KUJKOCTH, OT 00bEMA MOTPYKEHHOHN B KHJIKOCTh
YacTH TeJla U OT IVIOTHOCTH JKUIKOCTH.

KonctpynpoBanue apeoMmerpa WM  KOHCTPYHPOBAHUE JIOJAKH U
oIpeAeIieHue € rpy30n0AbEMHOCTH.

Paznen 5. PaGora u MOIIHOCTb. DHEpPrusi.

Mexanndeckasi pabota. MOIITHOCTb.

[IpocTbie MexaHW3MBI: pblYar, OJOK, HAKJIOHHAS IUIOCKOCTh. [IpaBuiio
paBHOBecus pbluara. [I[puMeHeHue npaBusia paBHOBECHS phluara K 0JIOKyY. «3010Toe
npaBuiio» mexanuku. KIIJ[ npocteix Mmexanu3mMoB. [IpocTeie MexaHU3MBbI B OBITY U
TEXHHUKE.

Mexannyeckas dHeprus. KuHeTMueckas H TNOTEHUHAIbHAS JHEPTUSL.
[IpeBpalenre 0JTHOTO BUJIa MEXAaHUYECKOUN SHEPIUU B APYroi. 3aKOH COXpaHEHUSs
SHEPrUU B MEXaHUKE.

Jemoncmpauuu.

1.

[Iprmepsl IPOCTBIX MEXAHU3MOB.

Jlabopamopnuie padbomot u onvimol.



1. Omnpenenenre pabOThI CUIIbI TPEHUS IPU PABHOMEPHOM JIBH)KEHHMH TeJa 110
TOPU30HTAILHOM ITOBEPXHOCTH.
2. Hccnenosanue yciaoBHM paBHOBECHS pblyara.
3. Usmepenne KIIJ] HaKI1OHHON IIOCKOCTH.
4. M3ydeHue 3aKOHA COXPaHEHMSI MEXAHUYECKON YHEPIUU.
8 KUIACC

Pa3znen 6. TenioBble sIBJICHMS.

OCHOBHBIE TIOJIO)KEHUS MOJIEKYJISIPHO-KUHETUYECKOM TEOpUHM CTPOCHUS
BelecTBa. Macca M pa3Mepbl aTOMOB M MOJIEKYyJ. ONbITHI, MOJATBEPXKAAOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHOKMHETUYECKOU TEOPUH.

Mogenun TBEPAOro, >KUJIKOTO M Ta3000pa3HOr0 COCTOSHHMM BEIIECTBA.
Kpucrannuueckue u amopdubie tena. OObICHEHUE CBOMCTB ra3oB, XKUIKOCTEH U
TBEPBIX TE€JI HA OCHOBE TMOJOXEHUN MOJIEKYISIPHO-KUHETHYECKON TEOpUH.
CmauuBaHue U KanWUISIpHBIE siBJIeHUA. TemIoBoe pacuIupeHue U CKaTue.

Temnepatypa. CBsi3b TeMmepaTypbl CO CKOPOCTBbIO TEIUIOBOTO JIBUYKCHUS
gactull. BHyTpeHnsisi sHeprusi. CnocoObl HW3MEHEHUsS] BHYTPEHHEH SHEPruu:
TEeIIonepeada u coBepiieHrne padboTel. Buasl Teronepenayu: TerIonpoBOIHOCTD,
KOHBEKIIUS, U3JTyYEHHUE.

KomanuecTBo TemnoThl. YIenbHas TEIJIOEMKOCTH BellecTBa. TemiooOMeH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TemioBoro Oananca. [lmaBieHue wu
OTBEpJCBAaHUE KPUCTALIMYECKUX BEIIECTB. YJAEIbHAs TEIJIOTa TJIABJICHMUS.
[TapooOpaszoBanne u koHjaeHcarus. Mcmapenue. Kumnenue. VYiaenpHas TerioTa
napooOpa3oBaHus. 3aBHCUMOCTb TEeMIIEpaTypbl KHIIGHHS OT aTMoc(epHOro
JTaBJICHUS.

BnaxHocTbs Bo3myxa.

DHeprus TOIIMBa. Y AeIbHas TEIUIOTa CTOpaHMUs.

[Tpunnumer pabotel TernoBeiXx asuratenerd KIIJ[ TterumoBoro aBurarters.
TernoBble IBUTaTENIN U 3aIIUTa OKPY>KAIOIIEH CPEIBI.

3aKOH COXpaHEHUS U MPEBPAIICHUS SHEPTUM B TEIUIOBBIX MPOIIECCaX.

Jemoncmpayuu.

1. HaOmronenne 6poyHOBCKOTO JIBUIKCHHS.

2. Habmonenue quddysun.

3. HaOmronenue siBICHUN CMadMBaHUS U KATUJUISIPHBIX SBIICHHM.

4. HabOnroneHre TEIIOBOTO PaCIIUPEHHS TEIl.

5. VMI3mMeHeHue naBjeHMs raza NMpu M3MEHEHUH 00BhEMa W HArpeBaHUM WU
OXJIaXKJICHUU.

[IpaBuita u3MepeHust TeMIepaTypshl.
Bunpr Terionepenayn.
8. OxnaxIeHue PU COBEPIICHUN PaOOTHI.

o



9. HarpeBaHnue npu coBepiieHUU padOThl BHEIITHUMU CHJIAMH.

10. CpaBHEHHE TEIIOEMKOCTEN Pa3JINYHBIX BELIECTB.

11. HabGnronenue kuneHusl.

12. HaGnroienrie moCTOSTHCTBA TeMIEPATyphl IPU TUIABICHUHU.

13. Mojienu TEIUIOBBIX ABUTATEIIEH.

Jlabopamopnuie padomut u onvimeot.

1. OmnbITHI IO OOHAPYKEHUIO TEUCTBUS CHJI MOJIEKYJISIPHOTO MPUTIKECHHUS.

2. OmnbITHI ITO BBIPAIIMBAHUIO KPUCTAJIJIOB IIOBAPEHHOW COJIM WJIM caxapa.

3. OneITel IO HAOJIOMECHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, XKUIKOCTEH U

TBEPIBIX TEJI.

4. OmpepnerneHue JaBJIeHUs BO3yXa B OaJUIOHE IITTPUIIA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH JABJIICHUS BO3AyXa OT €ro
00bEMa M HArPEeBaHUS WIN OXJIAXKICHUS.

6. IIpoBepka rurnoTe3bl JIMHEHHON 3aBUCUMOCTH JTMHBI CTOJIOMKA KUJIKOCTHU

B TEPMOMETPUYECKON TPYOKE OT TEMIIEPATYPHI.
7. HaGmionenue wuW3MEHEHUsT BHYTPEHHEW OHEPrUM Tejla B pe3yibTare
TEIJIoTIepe1au U pabOThl BHEIITHUX CHIIL.

8. HccnenoBanue sBJICHHS TEIJIOOOMEHA MPH CMEIIMBAHUM XOJIOJHOU U

ropsiueu BOJIBI.

9. OmpeneneHne KOJIMYECTBA  TEIUIOTHI, [MOJIYYEHHOIO BOJOM  Ipu

TEIUI0O0OMEHE C HArPEThIM METAJUTMUECKUM IIUIHHIPOM.

10. OnpeneneHue yAaenbHON TEIUIOEMKOCTH BEILIECTBA.

11. MccnenoBanue nporecca ucrnapeHus.

12. OnpenieIeHHe OTHOCUTEIBHOM BIIAXKHOCTU BO3AYyXa.

13. OnpeneneHue yAenbHOM TEIUIOTHI IJIaBIEHUS JIbJIA.

Pa3znen 7. JinekTpuyeckne U MATHUTHBIE SIBJICHHS.

OnexkTpuzanus Tel. JIBa poaa 3JIEKTpUUYECKUX 3apsiaoB. BzammojeicTBue
3apsbKeHHBIX  Tell. 3akoH KynoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJEHCTBUS
3apsHKEHHBIX TEJT OT BEJIMYMHBI 3aPsJ0B U PACCTOSHUS MEXLY TeIaMu).

Onektpuueckoe mnoie. Hanpsok€HHOCTH 3nekTpudeckoro mnods. IlpuHnun
CYNEepHO3ULIMH IEKTPUUECKUX M0JIeH (Ha KAYECTBEHHOM YPOBHE).

Hocutenu snexkTpuyeckux 3aps/ioB. DJIEMEHTApPHBIN AIEKTPUUECKUN 3apsi.
Crpoenue aroma. IIpoBOOHUKM ¥ AWDJIEKTPUKH. 3aKOH  COXPaHEHUS
AJEKTPUYECKOT0 3apsaa.

DONEeKTpUYECKU TOK. YCIOBUS CYIIECTBOBAHUSA BJIEKTPUUECKOIO TOKA.
HNcTouHMKM TOCTOSHHOTO TOKa. JIeMCTBHUS DIEKTPUYECKOTO TOKa (TEIIoBoOe,
XUMHUYECKOE, MAarHUTHOE). DIIEKTPUUYECKUM TOK B HKUJKOCTAX U razax.



Onektpuueckasgs 1enb. Cuma  TOkKa.  DJIEKTPUYECKOE  HANPSIKEHUE.
ComnpoTuBneHrne NpPOBOJHUKA. YIEIbHOE CONPOTHUBIIEHUE BellecTBa. 3akoH Oma
IU1s ydacTka uend. [locnenoBaTtenbHoe U napauiesIbHOE COEIMHEHUE IPOBOIHUKOB.

Pabota ® MOIIHOCTH 3JEKTpUYECKOro Toka. 3akoH Jlxoynsa—Jlenna.
DneKkTpudecKue enu U NOTPEeOUTENH IeKTpUIecKoil sHepruu B 0biTy. KopoTkoe
3aMbIKaHHE.

[TocTosiHHBIE MarHUTHI. B3anMOIEUCTBUE MOCTOSTHHBIX MAarHUTOB. MarHuTHOE
nosnie. MarHutHoe mnosie 3eMJIM W €ro 3HAauYeHHWe Uil KU3HM Ha 3emiie. OmbIT
Opcrena. MarauTHoOe 1oJie 3JIEKTPUIECKOro Toka. [I[puMeHeHne 31eKTpOMarHuToOB
B TEXHUKE. J[elICTBME MAarHUTHOTO MOJIS1 HA MPOBOJHUK C TOKOM. DJIEKTPOIBUTATEIIb
NOCTOSIHHOTO  TOKa. Vcrnonb30BaHHWE  DJEKTPOABHUrareiedd B  TEXHMYECKUX
YCTPOMCTBAaxX U Ha TPAHCIIOPTE.

Omneitel @apanes. SABneHue snekTpoMarHuTHOM MHAYKUuK. [IpaBuno Jlenua.
DneKTporeHepaTop. CrniocoOb1 MOJTyYEHHUS ANEKTPUYECKOU DHEPTUH.
DNEKTPOCTAHIIMK HA BO30OHOBISIEMbIX HCTOYHUKAX YHEPTHU.

Jemoncmpayuu.

DneKTpu3auus Tell.

JIBa poja 3JIEKTPUYECKUX 3apsAJI0B U B3aUMOJICVCTBUE 3apsSKEHHBIX TEII.
YCTpOMCTBO U IEMCTBUE AJIEKTPOCKOIIA.

DneKkTpocTaTuyecKasl NHIYKIIHS.

3aKOH COXpaHEHUS AIEKTPUUYECKHUX 3apsa0B.

[IpOBOTHUKH U AUDIEKTPUKH.

MoaenupoBaHue CUIOBBIX JIMHUM JIEKTPUYECKOTO TTOJIS.

HcTouHrKkH OCTOSTHHOTO TOKA.
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JIlencTBUs 3JIIEKTPUYECKOTO TOKA.
. DNEKTPUYECKUI TOK B )KUIKOCTH.
. ['a30BbIi1 pa3ps.
. I3mepenune cuiibl Toka aMIepMeETPOM.
. I3mepenune 3IeKTpUYeCcKOro HampsixKeHUs: BOJIbTMETPOM.
. PeocTat 1 Marazua cCOnpoTUBIICHUMN.
. B3aumoielcTBre NOCTOSHHBIX MAarHUTOB.
. MopaenrpoBaHHe HEBO3MOKHOCTH Pa3/ICJICHUS ITOJIIOCOB MAarHMUTA.
. MoaenupoBaHre MAarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB.
. OnwIT Dpcrena.
. MarnuTtHoOe noJjie Toka. DJIeKTPOMAarHuT.
. JIeicTBME€ MarHUTHOIO TOJIA HAa MPOBOJHUK C TOKOM.
. DNEKTPOJBUTATEb MMOCTOSHHOTO TOKA.
. UccnenoBanue siBJICHUS 3JIEKTPOMArHUTHOW WHIYKIIMH.
. OnpiTel Dapanes.
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24.

25.

3aBHCHMOCTh HAmpaBiICHUS WHAYKIIMOHHOTO TOKa OT YCJIOBHH €ro
BO3HUKHOBCHHUSI.
DJEeKTPOreHepaTop MOCTOSTHHOTO TOKA.

Jlabopamophuie padomot u onvimot.

1.
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10.
11.

12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

OnbITel 1O HAOMIOJEHUIO DJICKTPU3AlMU  TeJl HHIAYKIUEH U 1OpH
COIIPUKOCHOBEHUH.

HccnenoBanne MAEUCTBUS DIEKTPUUYECKOTO TIOJIsI HA IIPOBOJHUKU U
TADJICKTPUKH.

Co6opka u nmpoBepka pabOThI JIEKTPUIECKOH 1IETH MOCTOSHHOTO TOKA.
N3Mmepenue u peryimpoBaHUe CUJIbI TOKA.

N3Mmepenue u perynmpoBaHue HANPKEHUS.

HccnenoBanne 3aBUCUMOCTH CHUJIBI TOKA, MAYLIETO 4YE€pPE3 PE3UCTOP, OT
COINPOTHUBIICHUSI PE3UCTOPA U HANIPSIKEHUSI HA PE3UCTOPE.

OnbITHI, J€MOHCTPUPYIOLINE 3aBUCUMOCTD AIEKTPUYECKOTO
CONPOTHUBIICHUSI TMPOBOJHUKA OT €ro JJIMHBI, IUIOWAJN MONEPEYHOTO
CEUCHUS U MaTepuara.

IIpoBepka mpaBuia CIHOXKEHUS HANPSHKEHUH TIPU TOCJIEA0BATEIHLHOM
COEJIMHEHUU JIByX PE3UCTOPOB.

IIpoBepka mpaBuna I CHIBI TOKa INpPU MAPAJUIETBHOM COEAUHEHHH
PE3UCTOPOB.

Omnpenenenue pabOThI AAEKTPUIECKOTO TOKA, UIIYILIETO YepPe3 PE3UCTOP.
OnpeneneHue MOIIHOCTH DJIEKTPUYECKOTO TOKa, BBIAEIAEMON Ha
pe3ucTope.

HccnenoBanne 3aBUCMMOCTU CHJIBI TOKA, MAYLIETO 4YEpe3 JIAMIIOYKY, OT
HaMnpsHKEHUS Ha HEW.

Onpenenenue KIIJ narpeBatens.

NccnenoBanre MarHUTHOTO B3aUMOJEHCTBUS TOCTOSIHHBIX MAarHUTOB.
N3yyenne MarHuTHOTO TOJISI MOCTOSTHHBIX MAarHUTOB MPHU UX 00beTMHEHNUN
Y Pa3/ICIICHUMN.

HccnenoBanne AeUCTBUS AJIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.
OnbITel, JEMOHCTPUPYIONIME 3aBUCUMOCTh CHJIbl  B3aUMOJICUCTBUSA
KATYIIKX C TOKOM U MarHuTa OT CWJIbI TOKA Y HAIPABJICHUS TOKA B KaTYIIIKE.
N3ydenne neicTBrsi MArHUTHOTO MOJIS HA MTPOBOJHUK C TOKOM.
KonctpyupoBanue u uzydeHue paboThI JJIEKTPOIBUTATEIS.

N3smepenne KII/] anekTpoaBuraTebHON yCTaHOBKH.

OneITEl 1O HKCCIEIOBAHUIO SIBJICHUS AJIEKTPOMArHUTHON MHIYKIUU:
UCCIICIOBAHNE W3MCHEHUW 3HAYEHUs W HAIpaBJICHUS HWHIAYKIHMOHHOTO
TOKA.
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Paznen 8. Mexanuueckue siBJ1eHHUS.

Mexannueckoe nBuxkeHHE. MarepuanbHas Touka. (Cucrema OTCUETA.
OTHOCUTENBPHOCTh MEXAaHWYECKOrO JBUXKEHHs. PaBHOMEpHOE NPAMOIMHENHOE
nBrkeHne. HepaBHOMepHOE nmpsmosinHEeHOEe ABHKeHHE. CpenHsas 1 MTHOBEHHAs
CKOPOCTb TeJIa IPU HEPABHOMEPHOM JIBUKEHHH.

VYckopenune. PaBHOyckopeHHOe mpsMoiuHelHHOoe JBWkeHue. CB0oOOIHOE
nagenue. OnsITel ['anues.

PaBHOMepHOE ABMKEHHE MO OKpY>KHOCTH. Ilepron m wactora oOpalueHus.
JIuneliHas u yrioBast CKOpocTU. LIeHTpocTpeMUTENBHOE YCKOPEHUE.

ITepseiit 3axkoH HeroTtona. Bropont 3axkoH HeroroHa. Tperuii 3akoH HeroTroHa.
[IpyuHUOKN CyNEepIIO3UIUHU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cusa TpeHus: CUiia TPEHUS CKOJIbKEHUS, CUjla
TPEHUS MOKOs, IPYTUe BUABI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. YCKOpEHHE CBOOOIHOTO
nageHud. J[Bmxkenue mianer BOKpyr Connua. IlepBas kocmuyeckass CKOpPOCTb.
HesecomocTts u neperpys3ku.

PaBHOBecue marepuaibHOM TOYKU. AOCONMIOTHO TBEpAOE Teio. PaBHOBecue
TBEPAOTO TEJA C 3aKPEIUIEHHON OChIO BpauieHus. MOMeHT cuiibl. LIeHTp TskecTH.

Nmnynec Tena. 3meHenune ummynbca. UMnynbe cuiibl. 3aKOH COXpaHEHUs
uMITyJibca. PeakTuBHOE JBUKEHHUE.

Mexanudeckass pabota ¥ MOIIHOCTh. PaboTa cuil TSKECTH, YIPYrOCTH,
tpenusi. CBsi3b dHEPruu U padboThl. [loTeHIManbHas SHEpTUs Tena, MOJIHIATOr0 Hajl
IIOBEPXHOCTHIO 3eMJIH. [loTeHIIManbHas sHeprus cxaTou npyxunsl. Kunetnyeckas
sHeprus. TeopeMa 0 KMHETUYECKOM IHEPTUM. 3aKOH COXPAHEHHS] MEXaHUYECKOU
SHEPIUHU.

Jemoncmpauuu.
1. HaGmronenne MeXaHWYECKOTO JABUKEHHS Te€Jla OTHOCUTEIHHO Pa3HBIX TEl
OTCYETA.

2. CpaBHeHHME MyTe€l W TPACKTOPHUI NBWXEHUS OAHOTO U TOrO XK€ Teia

OTHOCHUTEJIBHO PA3HBIX TEJ OTCUETA.

N3Mepenne CKOpoCTH U YCKOPEHUS MPSIMOITMHEUHOTO JIBUKEHHS.

HccnenoBanne npu3HaKOB PAaBHOYCKOPEHHOTO JBHKCHUS.

HaGmronenne nBrkeHHs Tela Mo OKPY>KHOCTH.

HabGmronenrne MexaHn4eCKuX SBICHUM, TPOUCXOSIINX B CUCTEME OTCUETa

«Tenexka» nmpu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUU OTHOCUTEIIBHO

KaOuHeTa (QU3HKH.

7. 3aBUCUMOCTb YCKOPEHHUs Tejla OT MacChl Tella U JEUCTBYIOIIEH Ha HEro
CUJIBI.

8. HaOnroneHue paBeHCTBA CUJI IPU B3AUMOACHCTBHUU TEI.
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9.

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

N3Mmenenue Beca Teia Ipu yCKOPEHHOM JABHKCHUU.

IIepenaya umiynbca Ipu B3aUMOJEHCTBUU TEIL.

[IpeoGpa3zoBaHusl SHEPTUU MIPU B3AUMOJIEHCTBUHU TeEN.

CoxpaHeHne UMITyJIbca PU HEYIIPYTOM B3aUMOJICHCTBUH.

CoxpaHeHue UMITyJIbCa IIPU a0COIIOTHO YIPYTroM B3aUMOJEHCTBUN.
HaGnionenre peakTUBHOTO JIBH>KEHHUS.

CoxpaHeHre MEXaHUYEeCKOW 3HEpruu Npy CBOOOITHOM NaJACHHUH.
CoxpaHeHne MEXaHMYECKON SHEPTUH NIPU ABWKEHHUH TeJIa MO IEUCTBUEM
IIPY>KUHBI.

Jlabopamopnuie padbomot u onvimot.

1.

10.

11.

KonctpyupoBanue Tpakra Jjisi pa3roHa U JajbHEUIEro PaBHOMEPHOIO
JBIDKCHUSI IIIAPUKA WU TEJICKKHU.

OnpeneneHue CpeaHedl CKOPOCTU CKOJBXKEHHsSI OpycKa WM JIBUKCHUS
IIapyKa 1Mo HaKJIOHHOM TIJIOCKOCTH.

OnpeneneHue yCKOpPEHHsI Tejla TPU PABHOYCKOPEHHOM JIBUKEHUU TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH MYTH OT BPEMEHH NPH PaBHOYCKOPEHHOM
NBIDKCHUH 0€3 HayaJIbHOW CKOPOCTH.

[IpoBepka ruMOTE3bl: €CIM TpPU PABHOYCKOPEHHOM JIBIDKEHHH 0e€3
HAaYaJbHON CKOPOCTHM NYTH OTHOCSTCS KakK psAd HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CHUJIbI TPEHUS CKOJBXEHUS OT CHJIBI
HOPMAaJIbHOTO JaBJIECHUS.

Omnpenenenue kKodphUIMEHTA TPEHUS CKOJTBXKEHUS.

Ornpenenenue KECTKOCTU MPYKUHBI.

Omnpenenenne pabOThI CUIIBI TPEHUS MIPU PABHOMEPHOM JIBIDKCHHH Tea 10
TOPU30HTAIIBHOW MOBEPXHOCTH.

Onpenenenue pabOThl CUJIBI  YOPYTrOCTH TMpU TOABEME TIpy3a C
UCTIOJIb30BaHUEM HETIOJIBIIKHOTO Y TTOJIBMYKHOTO OJIOKOB.

N3yueHne 3aK0HAa COXpaHEHUs SHEPTUU.

Pa3znen 9. Mexanuueckue Koj1e0aHUs M BOJHBI.

KonebarensHoe nBrkeHne. OCHOBHBIC XapaKTEPUCTUKH KOJCOAHUN: TIEPHO/I,
4acToTa, aMIUIATya. MaTtemaTndeckuii 1 NpyKUHHBIA MasTHUKU. [IpeBpaiieHue
SHEPrUU MPH KOJIeOATETHHOM JBUKCHUH.

3aryxarmue  KojeOaHus.  BeIHYXICHHbIE  KOJcOaHUS. Pe3onaHc.
Mexanndyeckue BoJiHBL. (CBOWCTBa MexaHUYeCKMX BOJIH. [lpoposibHBIE U
MOMEPEYHble BOJIHBL. J[MMHA BOJHBI M CKOPOCTh €€ PacupoCTpPaHECHUS.
MexaHU4eCcKre BOJHBI B TBEPIOM TeJie, CCUCMHUYECKUE BOJTHBI.



3Byk. ['poMKOCTh 3Byka M BbicOoTa TOHA. OTpaxkeHue 3Byka. MHPpa3Byk u
YIIBTPa3BYK.
Jemoncmpayuu.
1. HaOmronenne konebGaHuil Ten MOJA JIEUCTBUEM CHJIBI TSKECTH WU CHUJIIBI
YIPYTOCTH.
HaGmonenue konebanuii rpy3a Ha HUTH U Ha TPYKUHE.
HaGmroneHne BoIHYKICHHBIX KOJIEOAHUM U pe30HaHCa.
Pacnpoctpanenue npo10ibHBIX U MOMEPEYHBIX BOJH (HA MOJIEIH).
HaGmronenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTUYECKHI pE30HAHC.
Jlabopamopnuie padbomot u onvimot.
1. OmpeneneHue YacTOThl M TEpHoJa KoJieOaHWM MaTeMaTUYeCKOro
MasTHUKA.
2. OmnpenenieHre 4acTOTHI M IEPHOJIa KOJICOAaHUH TPY>KUHHOTO MasiTHUKA.
3. HccrnenoBanue 3aBUCMMOCTH Teproa KojaeOaHuW MOABEINIEHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.
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4. VccnenoBaHue 3aBUCUMOCTH TIEPHOJIa KOJIeOaHUN MPYKUHHOTO MasSTHUKA
OT Macchl Tpy3a.
5. IIpoBepka HE3aBHUCHUMOCTH TEpHoJa KoieOaHuil rpy3a, MOJBEIIEHHOTO K
HUTH, OT Macchl Ipy3a.
6. OmbIThl, JIEMOHCTPUPYIOLIME  3aBUCHMOCTh Iepuoaa  KosieOaHuii
NPYKUHHOTO MasATHUKA OT MAcChl Ipy3a U )KECTKOCTHU MPY>KUHBI.
7. W3mepeHue ycKopeHusi CBOOOTHOTO MaeHUsI.
Pa3znen 10. Di1eKTpOMarHMTHOE 10JIe ¥ 3JIEKTPOMATHUTHbIE BOJTHBI.
DNEeKTPOMAarHUTHOE  MOJie.  DIJIEKTpOMarHuTHble  BOJHBIL.  CBoiicTBa
ANEKTPOMArHUTHbIX BOJH. Illkama »JIeKTpOMarHUTHBIX BOJIH. Fcmosb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JIJIsl COTOBOM CBSA3U.
DOneKkTpoMarHuTHasi npuponaa ceera. CkopocTh cBeTta. BoiaHOBBIE CBOMCTBA
CBETA.
Hemoncmpauuu.
1. CBolicTBa 3JIEKTPOMATrHUTHBIX BOJIH.
2. BosiHOBBIE CBOMCTBA CBETA.
Jlabopamopnwie padbomot u onvimol.
1. M3ydeHune CBOWCTB 3JNEKTPOMArHUTHBIX BOJH C MOMOILIBIO MOOWIBHOIO

TenedoHa.
Pa3nen 11. CBeToBbIe AABJICHHUS.
JlyueBas MOJEJIb CBeETa. Hcrounuku CBeETa. [IpsimonuueriHOE

pacnpoctpanenue cera. 3atMmeHus: CoinHna u Jlynsl. Otpaxkenue cBeta. [lnockoe
3epKaJio. 3aKOH OTPAKECHUS CBETA.



[Ipenomnenune cBera. 3akoH mpenomieHus cBera. [lomHoe BHyTpeHHEe
OTpakeHue cBeTa. Vcnonb30BaHWE TOJHOTO BHYTPEHHETO OTPAXEHHS B
ONTUYECKUX CBETOBOJAX.

JIunza. Xox nydeit B muH3e. OnTuueckas cucreMa (poroanmnapara, MUKPOCKOIIA
U Teneckona. ['na3 kak ontuyeckas cucrema. biim3opykocTh U 1abHO30PKOCTb.

Paznoxxenne Oenoro cBera B crnekrp. OmnbiTel HetoToHa. CroxeHue
CIIEKTpaJbHBIX IBETOB. Jlucnepcus cBeTa.

Jemoncmpayuu.

[IpssMonHEHHOE pacHpPOCTPAHEHUE CBETA.

OtpaxeHue cBera.

[Tonyuenne n300pa>keHUH B IMJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaax.
[Ipenomiienue caera.

OnTuueckuii CBETOBO/I.

Xon ydelt B coOuparoiiei JuH3e.

XO0J Iyder B pacCEeUBAIOLLIEH JIMH3E.

[TomyueHnne n300pa>keHH C TOMOIIBIO JTHH3.

[Tpunuun necTBus ¢goTtoarnmapara, MUKPOCKOIIA U TEJIECKOTIA.

10. Mopenb riasa.

11. Paznoxxenue 6enoro cBeTa B CIEKTP.

12. [lomy4yenue O0enoro cBeTa Npu CI0KEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamopnuie pabomot u onvimot.

1. HccnenoBanue 3aBUCHMOCTH yIJIa OTPaKEHHUS CBETOBOTO Jiyda OT yrjia

naJCHUs.

2. W3yuenue xapakTepuCTUK U300paXEHUS MIPEAMETa B INIOCKOM 3epKalie.

3. HccienoBanue 3aBUCMMOCTH yTJIa MPEJIOMIJIEHUSI CBETOBOIO Jiyda OT yria

NaJeHUS Ha TPAHUILIE «BO31YX—CTEKIIO».

4. Tlomyuyenue n300paKeHUM ¢ TOMOIIBIO COOMPAFOIIEH JTMH3HI.
Omnpenenenne (HOKYCHOTO PACCTOSHUS U ONTHYECKOM CHIIBI cOOMparomieit
JIVH3BI.

6. OMBITHI IO PA370KEHUIO OEJIOr0 CBETA B CIEKTP.

7. OmbBITBI TIO BOCHPUATHIO IIBETA MPEAMETOB NpPHU WX HAOIIOJIEHUU 4Yepe3
I[BETOBBIC (PUIIBTPHI.

Pa3gea 12. KBaHnToBBI€ SIBJICHHS.

Onwitel Pesepdopna u mmanerapHass Mojenb atoma. Mojaens atoma bopa.
Hcnyckanue n nornomeHne ceera atomom. KBaHThl. JInHEHYaThIE CIEKTPHL.

PannoaktuBHOCTh. Anb(a, Oeta- u ramma-uznydeHus. CTpOCHHE aTOMHOTO
anapa. Hykmonnas wmoaens aromHoro sapa. HM3oromel. PaamoaktrBHBIE
npeBpamienusd. llepuon monypacnana aTOMHBIX SAEP.
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SnepHble peakuuu. 3aKOHBI COXpPAHEHUS 3apsAJ0BOTO U MAcCOBOIO YHCET.
DOHeprust cBsi3M aTOMHBIX sifep. CBsA3b Macchl W 3HEpruu. Peakuuu cuHTE3a H
nenenus siaep. Uctounuku sHeprun CosiHLA U 3BE3L.

SnepHas sHepretuka. JleMCTBUS pPagUMOaKTUBHBIX W3JIYYCHUH Ha JKUBBIC
OpraHU3MBl.

Jemoncmpayuu.

1. CnexTpbl U3Ty4YEHHUS U MOTJIOIIECHHUS.

2. CHexTpbl pa3au4HbIX T'a30B.

3. CnekTtp BogOpoOJa.

4. HaOmonenue TpekoB B kamepe BuiibcoHa.

5. PabGora cuéTunka HOHU3UPYIOUIUX U3ITYUEHUH.

6. Peructpauus u3nydeHus NpupoIHbIX MUHEPAIOB U MPOJIYKTOB.

Jlabopamopnuvie padbomot u onvimot.

1. HaGmroneHue CIIOMIHBIX U TUHEHYATHIX CIEKTPOB U3ITyUYEHUSI.

2. HccnenoBanue TpeKOB: M3MEPEHHE DPHEPIUU YACTHUIBI MO TOPMO3HOMY

nytu (o gororpadusim).

3. U3mepenue paanoakTUBHOTO (OHA.

IHoBTOpHUTEIBLHO-00001IAKO NI MOXYIb.

[ToBTOpHUTENBEHO-00001aIOIIUIT MOIYIb IPEIHA3HAYEH IJIsl CUCTEMAaTU3alluu
1 0000111€HNSs] IPEIMETHOT'O COJIEPKAHUS U OIbITA JIEATENbHOCTH, IPUOOPETEHHOTO
OpU H3YYEHHHM BCEro Kypca (U3MKH, a TaKKe JUIsl HMOJArOTOBKHM K OCHOBHOMY
roCyJapCTBEHHOMY 3K3aMeHY M0 (u3uke sl oOydarouIuxcs, BBIOPABIIUX 3TOT
y4eOHBIN MpeaMeT.

IIpy M3y4eHHH AAHHOIO MOIYJIS PEATU3YIOTCS U CUCTEMATH3UPYIOTCS BUIBI
JEsITEeIbHOCTH, HA OCHOBE KOTOPBIX 00ECHEUMBAETCS JTOCTHKEHHE MPEIMETHBIX U
METaNpeAMETHbIX  IUIAHUPYEMBIX  pe3ylbTaToB  oOyudeHus, (GopMupyercs
€CTECTBEHHOHAY4YHasl T'PaMOTHOCTb: OCBOCHHUE HAYy4HBIX METOAOB HCCIIEIOBAHMS
SBJICHUI MPUPOJbI W TEXHUKH, OBJIAJICHUE YMEHUSMU OOBICHATH (PU3HUYECKUE
ABJICHHS, IPUMEHSAS IOJyYEHHBIE 3HAHWSA, pelaTh 3a74a4yd, B TOM 4HCIIE
KAUECTBEHHBIE U IKCIIEPUMEHTAIbHBIE.

[TpyHIMNMATBHO AESITEIBHOCTHBIA XapaKTep JaHHOTO pa3eia peaanu3yeTcs 3a
CY€T TOr0, YTO OOYYAOIIMECS BBINOIHAIOT 3a1aHKs, B KOTOPBIX UM IIPEIJIaracTcs:

Ha OCHOBE IIOJYYEHHBIX 3HAHMM paclo3HaBaTh W HAYYHO OOBSACHATH
¢u3nyeckue sIBICHUS B OKPYXKAIOIIeld MPUPOIE U MOBCETHEBHOM KU3HU;

UCII0JIb30BaTh HAY4YHbIE METO/bI UCCIIENOBAHMS (PU3NUECKUX SBICHHUH, B TOM
quclie JUIsl IPOBEPKU TMIIOTE3 U MOJIYYEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSICHATH Hay4YHbIE OCHOBBI HamOOJee BaKHBIX JOCTHKEHUI COBpEMEHHBIX
TEXHOJIOTU, HAIPUMEp, MPAKTUYECKOT0 UCIIOIb30BAHUS PAa3JINYHBIX HCTOYHUKOB



SHEPruy Ha OCHOBE 3aKOHA MPEBPAILLEHUS U COXPAHEHUs BCEX U3BECTHBIX BUIOB
SHEPrUu.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHMUSA

N3yuenue ¢pu3MKy Ha ypOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs HAINpaBiIEHO

Ha JIOCTH)KEHHUE JTUYHOCTHBIX, METAIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

B pesynbraTe usydenus pu3nky Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs

y oOyuatomierocss 0yayT cOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIE Pe3yJbTaThl B
JacTH:

1) naTpHMOTHYECKOr0 BOCIIUTAHUS:

— IpOSBIIEHUE UHTEpECa K UCTOPUHM U COBPEMEHHOMY COCTOSTHUIO POCCHMCKOM
bu3nUYecKol HAyKH;

— IIEHHOCTHOE OTHOIIIEHUE K JIOCTHKEHUSIM POCCUNUCKUX YUEHBIX-(U3UKOB;

2) rpa:kKIaHCKOro M 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

— TOTOBHOCTh K aKTUBHOMY YYaCTHIO B 00CYXK/ICHUHU 00IIECTBEHHO 3HAUUMBIX U
ATUYECKHUX MPOOJIeM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHKEHUM
buzuky;

— OCO3HaHHME BAXXHOCTH MOPAJbHO-dTUYECKUX MPUHIMIIOB B JCITEIHHOCTHU
YYEHOT0;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

— BOCHPHATHE ICTETHUUECKHX KauecTB (PU3MYECKON HayKu: €€ TapMOHUYHOIO
OCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 MO3HAHHUSA:

— OCO3HaHUE IIEHHOCTH (PU3NYECKOW HAayKh KaK MOIIHOTO HHCTPYMEHTa
MO3HAHUSI MHUPA, OCHOBBI PA3BUTHS TEXHOJIOTHI, BAKHEUIIEH COCTaBIIAIONIEH
KYJbTYpBIL;

— pa3BUTHE HAY4YHOM JIOOO3HATENBHOCTU, MHTEpECa K HCCIEI0BATEIbCKOM
NEeATENbHOCTH;

5) ¢opMupoBaHusT  KYJbBTYPbl 3A0POBbSI W  3MOLMOHAJBHOIO
0J1aronoJy4us:

— OCO3HaHHWE IIEHHOCTHM 0€30MmacHoro o0pas3a KU3HU B COBPEMEHHOM
TEXHOJOTHYECKOM MHUpPE, BaXXHOCTH TMpaBWi O€30MacHOr0 TMOBEJACHUS Ha
TPaHCIOPTE, Ha AOpPOrax, C BJIEKTPUUYECKUM M TEIJIOBBIM O0OpYJOBAaHUEM B
JOMAITHUX YCIOBUAX;

— copMHUPOBAaHHOCTH HaBbIKA pediekcuu, MpU3HAHNE CBOETO IIPaBa Ha OLTUOKY
U TAKOI'0 JK€ MpaBa y IPyroro 4eiaoBeKa;

6) TPY10BOr0 BOCIIMTAHMS



e — AKTUBHOE YYacTHE B PEIICHUHM MPAKTUYECKUX 3a7ady (B paMKax CEMbH,
o0pa3oBaTeIbHON  OpraHu3aluy, Tropoja, Kpas) TEXHOJOTMYECKOH U
COIMAIBbHOM HANPABICHHOCTH, TPEOYIONIMX B TOM YHCIIC U PUBHMUYECKUX 3HAHUN;

e — UHTEpEC K MPAKTUYECKOMY M3yUEHUIO Tpodecchil, CBA3aHHBIX ¢ PUBUKOM;

e 7)3KOJOrH4eCKOro BOCIIMTAHUSA:

e — OpHUEHTAlMs Ha MPUMEHEHUE (PU3NUYECKUX 3HAHUM JJIs PEIICHHUsS 3aj1ad B
o0JlacTi OKpy’Karolied cpenpl, MIAHUPOBAHUS TOCTYNKOB M OIEHKH WX
BO3MO>KHBIX TTOCJICICTBUH VISl OKPY>KAIOIIEH CpeIbl;

e — OCO3HaHHWE TJI00AILHOTO XapaKTepa SKOJIOTMYECKUX MpoOJeM U IMyTed HX
pelieHus;

e 8) aganTanmuM K M3MEHSIOIIMMCS YCJIOBHSM CONHUAJBHOW M NPHUPOIHOM
cpeabl:

e — TMOTPEOHOCTh BO B3aMMOJICUCTBUU MPH BHINIOJHEHUU WCCICIOBAHUN U
MPOCKTOB (PU3MYECKONW HANPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUSIM
APYTHX,

e — TIOBBIIIIEHWE YPOBHS CBOEH KOMIIETCHTHOCTH 4Yepe3 IPaKTUUECKYIO
NEeSTeNIbHOCTB;

e — OTPeOHOCTH B (HOPMUPOBAHWU HOBBIX 3HAHUMU, B TOM YHCIIe (OPMYIUPOBATH
U7, TIOHSATHS, TUTIOTE3bI O QU3UIECKUX 0OBEKTAX U SBIICHUSIX;

e — OCO3HaHME Ne(PUITUTOB COOCTBEHHBIX 3HAHMM W KOMIIETEHTHOCTEH B 00JIaCTH
[1)76370 478

e — IUTAHUPOBAHUE CBOErO0 pa3BUTUS B NPHOOPETEHHWU HOBBIX (UZUIECKUX
3HAHUM;

e — CTpPEMJICHUE aHAJIM3UPOBATH U BBISBIIATH B3aUMOCBSI3U IMPUPOIBI, OOIIECTBA U
SKOHOMHUKH, B TOM YHUCJI€ C UCIIOJIH30BaHHEM (DU3NUECKUX 3HAHUIA;

e — OIICHKAa CBOMX JCWUCTBUM C YUETOM BIMSHHUS Ha OKPYXKAIOIIYI0 Cpeny,
BO3MOJKHBIX TJIOOQTBHBIX MTOCEICTBHM.

METANPEIMETHBIE PE3YJIBTATBI

B pesynbraTe ocBOeHUs MporpaMMBI 1o (PU3UKe Ha yPOBHE OCHOBHOTO OOIIIETO
oOpa3zoBanus y oOywatomerocs OyayT chOpMHUpPOBaHBI MeTaNpeIMeTHbIe
pe3yJIbTaThl, BKIIFOYAIOIINE TO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHBIC ICHCTBUS,
KOMMYHUKATHBHBIC  yYHHBEPCAJIbHBIE  Y4eOHBIE  JICUCTBHS,  PETYISTHBHBIC
YHUBEPCAITbHBIC YUCOHBIC ICHCTBHUS.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHUS

Bba3oBble JJoruueckue JelcTBUA:



BBISIBIIAT M XapaKTepPU30BaTh CYIIECTBEHHBbIC TPU3HAKH OOBEKTOB
(siBIEHUM);

yCTaHABJIMBATh CYIIECTBEHHBIN MPHU3HAK KJIACCHU(PUKAIINN, OCHOBAHUS IS
000011IeHHs U CPAaBHEHUS,

BBISIBIIATH 3aKOHOMEPHOCTH M MIPOTHBOPEUHS B pacCMaTpUBaeMbIX (haKTax,
TaHHBIX U HAOIIOJICHUSIX, OTHOCSIIUXCS K (PU3MUECKUM SIBJICHHSIM;
BBISIBIIATh TPUYMHHO-CJICICTBEHHBIC CBSI3M TPU H3YyYCHUU (PUIUIECKHUX
SIBIICHUI U TIPOIIECCOB, JENaTh BHIBOABI C UCIIOJIB30BAHNEM JICTyKTUBHBIX U
MHIYKTUBHBIX YMO3AKIIOUCHHH, BBIIBUTATh TUIIOTE3BI O B3aUMOCBSI3AX
(GU3NIECKNX BEIHYNH;

CaMOCTOSITENTLHO BEIOMPATh CIIOCO0 perieHus yueOHol pusndeckoi 3aaaun
(cpaBHEHHE HECKOJIBKMX BapHMaHTOB pEIICHUs, BBHIOOp HamOoee
MOIXO/ISIIIIEr0 ¢ YYETOM CaMOCTOSTENIEHO BBIJICIICHHBIX KPUTEPHUEB).

ba3oBble uccienoBaTebCKIeE AeMCTBUS.

UCIIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEILCKUI HHCTPYMEHT IMO3HAHUS;
IPOBOAMUTH MO CAMOCTOSITENIBHO COCTaBJICHHOMY IUIaHY ONBIT, HECIOXKHBIN
bu3nUecKuii SKCHEPUMEHT, HeOONbIIoe HCCAeAOBaHHE (U3UUECKOTO
SBJICHUS,

OLICHMBATh Ha NPUMEHUMOCTh U JOCTOBEPHOCTh HH(OpMaIuIO,
MOJIYYEHHYIO B XOJI€ UCCIIEOBAHMS WM SKCIIEPUMEHTA;

CaMOCTOATENTHHO (POPMYIHUPOBATH 000OIIEHUS U BBIBOJIBI 10 pe3yJbTaTaM
IPOBEIEHHOTO HAOJIOICHHUS], OTIBITA, UCCIICIOBAHUS;

IPOrHO3UPOBATh  BO3MOKHOE  JalibHEHIee pa3BUTHE  (PUBMUECKHUX
IIPOIIECCOB, a TAKXKE BBIABUTATH MPEIIOIOKEHUS 00 UX PA3BUTHH B HOBBIX
YCIOBUSAX U KOHTEKCTaX.

PabGora ¢ undgopmanmeii:

NPUMEHSTH Pa3JIMYHbIe METOJbI, HHCTPYMEHTBI U 3aIpOCHl TIPH MTOUCKE U
orOope WH(pOpPMAIUM WA JTAaHHBIX C y4ETOM MPENJIOKCHHOW y4eOHOU
bu3ndeckoi 3a1a4m;

aHAM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH MH(OOPMAIUIO
Pa3TUYHBIX BUIOB M (JOPM TPEICTABICHNUS,

CaMOCTOSATETILHO ~ BBIOMPATh ONTUMAIbHYIO (OpMY TIpEICTaBICHUS
uHbOpMAIMK W WUTIOCTPUPOBATH pEIIacMble 3aJaddl  HECIOKHBIMU
CXeMaMHu, TuarpaMMaMi, HHOU TpaduKoi U UX KOMOUHAIIHSIMH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

B X0JI€ OOCYyXJeHHs y4yeOHOro marepuaiia, pe3yJbTaTOB Ja0OpPaTOPHBIX
paboT M MPOESKTOB 33/1aBaTh BOIPOCHI IO CYMIECTBY 00CYKIaeMOW TEMbI U
BBICKA3bIBATh WU, HAIICJICHHBIE HA PEIICHUE 3aJauyd M TOAJASpKaHUE
0J1aroKeaaTeaIbHOCTH OOIICHHS,



COMOCTAaBJSATh CBOU CYXACHUS C CYXACHUSIMU JPYIMX YYaCTHUKOB
auanora, OOHapyXUBaTh Pa3IM4KMe U CXOJCTBO MO3ULIUNL;

BBIPA)KaTh CBOIO TOUKY 3PEHMSI B YCTHBIX U MUCbMEHHBIX TEKCTaX;
MyOJUYHO MPEACTABIATh PE3YyIbTaThl BBIIOJHEHHOTO (PU3NYECKOTO OIbITA
(9KCIEpUMEHTA, UCCIEAOBAHMS, TPOEKTA);

NOHUMATh U UCIIOJIB30BATh MPEUMYIIIECTBA KOMAH/IHON ¥ UHMBUTyaJIbHON
paboThl MpHU PelIeHH KOHKPETHON (PU3UUEeCKOil MpoOIeMbl;

OPUHUMATh LEIM COBMECTHOM JESITEIbHOCTH, OPraHU30BbIBATh JACHCTBUS
no e€ JOCTHXKEHUIO: paclpeiessaTb poJid, OOCYXAaTh MPOIECChl U
pe3yabTaThl COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JTFOJIEH;
BBITMIOJHATH CBOIO YacTh pabOThI, JOCTUTasi KAYECTBEHHOTO pe3yibTaTa 1o
CBOEMY HaIIpaBJICHUIO U KOOPAUHUPYS CBOU ACHCTBUS C IPYTUMU YJICHAMU
KOMAaH/Ibl;

OLICHMBATh KaueCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSATEILHO C(POPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

PeryasiTUBHbIC YHUBepPCAJIbHbIE y4eOHbIEe JeHCTBHS

Camoopranusanus:

BBISIBJISITH MPOOJIEMBbI B JKMU3HEHHBIX M YUYE€OHBIX CUTYalHsIX, TPEOYIOIINX
JUTst petieHust GU3NIECKUX 3HaAHM;

OPUEHTUPOBATHCS B  PAJIMUYHBIX MOAXOAAX NPHUHATHS  pelIeHUn
(MHIUMBUIyallbHOE, TPUHATHE DEIICHHUs B TPyMNe, MPUHSATHE pelIeHUuN
TPYION);

CaMOCTOSATEILHO COCTABIIATH AITOPUTM pelIeHUs GU3MIECKON 3a1a9M UIIH
IUTAaHA WCCJIEOBAHMUS C YYETOM HMEIOIIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBATh Mpe/jlaraeMble BAPUAHTHI PEIICHHIH;
nenaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

CaMOKOHTpO.HI), IMOIHMOHAJIbHBbIN NHTE/JIEKT:

JlaBaTh aJICKBATHYIO OLICHKY CUTYAllMH U IPEAJIaraTh IUIaH €€ U3MECHEHUS,
OOBSCHATh TPUYMHBI  JOCTWKEHUA (HEHOCTHIKEHHS) PE3yJbTaTOB
JeSITETHbHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBBI B JIESITEIBHOCTh (B TOM YHUCJE B XOJ BBIMOJHEHHS
¢u3nUecKoro WCCIENOBAaHWS WM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENICTB, W3MEHHBIIMXCS CHUTYyallMid, YCTAHOBJICHHBIX OIIMOOK,
BO3HUKIIUX TPYIHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSM;

CTaBUTH ce0sl HA MECTO JIPYTOro YeJa0BeKa B XOJ€ CIopa Wiu AUCKYCCUM Ha
HAaY4YHYIO TEMY, IOHUMAaTh MOTUBbBI, HAMEPEHHUS U JIOTUKY APYTOro;



MPU3HABATh CBOE NMPABO HA OIIMOKY MPHU pelIeHNH (PU3HUECKUX 3a7a4 WIN
B YTBEPKIACHUAX HA HAYYHBIE TEMBI M TAKOE XKE IIPaBO APYIoro.

NPEAMETHBIE PE3YJIBTATBI

K xonIy oOyuenusi B 7 Kiacce npeIMETHbIE PE3yJIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

UCIIONIB30BaTh  MOHATHS:  (PU3MUEeCKMe U XUMUYECKHE  SIBJICHMS,
HAOII0JIEHUEe, SKCIEPUMEHT, MOJEib, THUIOTE3a, CAUHUILI (PU3HMUECKUX
BEJIMYUH, aTOM, MOJIEKyJa, arperaTHble COCTOSIHMS BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOe), MEXaHWYECKOe [IBIJKEHHE (paBHOMEPHOE,
HEpPaBHOMEpPHOE, TMPSMOJUHEHHOE), TPACKTOpHUS, PABHOACHCTBYIOIIAS
cuia, nedopmanus (ynpyras, IUTACTUYECKAs ), HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznmuuath siBiaeHus (auddysus, TEIIOBOE JBUKEHWE YACTUIl BEIECTBA,
PaBHOMEPHOE  JBH)KEHHE, HEPABHOMEPHOE  JIBUJKCHUE, HWHEPLHUS,
B3aMMOJICVCTBUE TEJ, PABHOBECUE TBEPJIBIX TEJI C 3aKPEIJIEHHOM OCBHIO
BpAIlICHHUS, TIepeaaya JaBICHUS TBEPABIMU TEIAMU, KUJIKOCTSIMH U Ta3aMHU,
aTMoc(epHOE [aBlieHWE, IUIaBaHHWE TeJ, MPEBpAILEHUS MEXaHUYECKOU
SHEPIuM) IO ONHCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIHX JaHHOE (PU3NYECKOE SIBJICHUE;

pacmo3HaBaTh NPOSBICHUE U3YYCHHBIX (U3MYECKUX SBJICHUN B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B TMPUPOJIE:
IIPUMEPBI BUKEHUSI C PA3JIMYHBIMU CKOPOCTSAMHU B >KMBOM U HEXKUBOU
IIPUPOJAE, JECUCTBHE CWIBI TPEHUsS B IMPUPOAE U TEXHUKE, BIIMSHUE
aTMOC(EpHOTO N1aBJICHUs Ha KMBOW OpPraHuW3M, IJIaBaHUE pPbIO, phIuaru B
TEJIe YeJIOBeKa, MPU 3TOM MEPEBOIUTH MPAKTHUECKYIO 3a7a4y B y4eOHYIO,
BBIJIEIISATH CYIIECTBEHHbIC CBOMCTBA (MPU3HAKHN) PU3NYECKUX SBIICHUN;
OMKCHIBATh M3yUYEHHBIE CBOMCTBA TeN M (U3UUYECKUE SIBJICHUS, UCIIONB3YS
dusnueckre BeMMUuHbI (Macca, 00bEM, TUIOTHOCTD BEIIECTBA, BPeMsi, MyTh,
CKOPOCTb, CpEIHss CKOPOCTb, CUJIAa YIIPYIOCTH, CUJIA TAKECTH, BEC TENa,
cuiia TpeHus, AaBjieHue (TBEPAOro Tena, KUIKOCTH, T'a3a), BBITAJKUBAIOIIAs
cuia, MeXaHudeckas padoTa, MOUIHOCTb, IUIEYO CHUJIbl, MOMEHT CHJIbI,
KO3 (OUIIMEHT TIONE3HOTO JCHCTBUS MEXaHW3MOB, KHHETHYECKas W
NOTeHIMalbHas dSHEpPrusi), NpU ONHCAHUU NPABUIBHO TPAKTOBATh
(bu3HUeCKuil CMBICT UCTIONB3YEMbIX BEIMUWH, UX 0003HAUYCHUS U €THHUIIBI
¢u3nUecKnX BEIWYWH, HAXOAUTh (OPMYIBI, CBS3BIBAIONINE JIAHHYIO
GU3NYECKYI0 BEJIMYMHY C JAPYTMMU BEIWYMHAMH, CTPOUTH Tpaduku
M3YUYCHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJIUYUH;



XapaKTepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBJICHUS UM MPOIECCHI,
WCIIOb3Ys TpaBuiia CJIOXKEHUsI Cuil (BAOJb OJHOM MpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMena, MpaBUIO paBHOBecUs pbryara (OJoka),
«30JI0TOE TPaBUJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHHYECKON
SHEPruM, MpU OSTOM JaBaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHA U
3aMUCHIBATh €r0 MATEMAaTUYECKOE BBIPAKECHUE;

O0OBSICHATH (DU3UYECKUE SBJICHUS, MPOIECCHl U CBOMCTBA TEJ, B TOM UUCIIE
U B KOHTEKCTE CHUTyallMii MPaKTUKOOPUEHTUPOBAHHOTO XapakTepa:
BBISIBJIATh MPUYUHHO-CIIC/ICTBEHHBIE CBS3U, CTPOUTH OOBACHEHUE U3 1-2
JIOTUYECKUX IIAaroB ¢ OMOpor Ha 1—2 M3y4YEHHBIX CBOWCTBA (PUBHMYECKUX
SIBJICHUH, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemath pacuéTHple 3amauyd B 1—2 JEHCTBUS, HCIONB3YS 3aKOHBI U
dbopmynbl, cBsi3bIBarolde (U3NUYECKUE BEIUYUMHBI: HAa OCHOBE aHalu3a
YCJIOBHS 3aJlau 3aMKUChIBATh KPATKOE YCIOBHE, MOACTABIATh (hU3NUECKUE
BEJIMYUHBI B (OPMYJIBI M TPOBOJHUTH PACU€Thl, HAXOJIUTh CIPABOYHBIC
JaHHBbIE, HEOOXOIUMBIE JIJII PEIICHUsI 3a/1ad, OIEHUBATh PEATUCTUUYHOCTD
MOJIY4EeHHON (DU3NYECKOU BEITMUNHBI,

pacrio3HaBaTh NPOOJEMBI, KOTOPbIE MOXKHO PEIIUTh MPH TMTOMOIIU
(bu3MUeCKrX METOOB, B OTIMCAHUM MCCIICIOBAHUS BBIIEISTH IPOBEPSIEMOE
peanooxkeHue (THnoTe3y), pa3indaTh U UHTEPIPETUPOBATH MTOTYYSHHBIH
pe3yNbTaT, HaXOAWUTh OMIMOKM B XOJI€ ONBITA, JelaTh BBIBOJLI MO €ro
pe3ynbTaTam;

OPOBOAUTH OMNBITBI MO HAOMIOJEHUI0 (PU3MYECKUX SIBICHUM WU
(bu3rUecKrX CBOMCTB Tell: GOPMYITHPOBATH MPOBEPSEMbIE TTPEANOIO0KEHNUS,
coOupaTh YCTAaHOBKY M3 IPEIJI0KEHHOTO 000pYAOBaHMS, 3aITUCHIBATh X0/
ombITa U GOPMYITHPOBATH BHIBOBI;

BBITIOJHATh TMPSIMbIE W3MEPEHHUs pACCTOSHUS, BPEMEHH, MacChl Tela,
o0béMa, CcHIBI M TEMIEPaTypbl C MCIOIb30BAHUEM AaHAJOTOBBIX U
UpoBBIX TPHOOPOB, 3aMUCHIBATH TMOKa3aHUS MTPUOOPOB C YUIETOM
3aJIaHHOM a0COIOTHOM MOTPEITHOCTH U3MEPEHUN;

IPOBOAUTH UCCIIEIOBAHIE 3aBUCUMOCTH OJTHON (PH3NYECKON BETUYUHBI OT
OPYrol C UCIHOJb30BAaHUEM TMPAMBIX H3MEPEHUN (3aBUCHUMOCTH MyTH
PABHOMEPHO JBUXKYILETOCS TeJla OT BPEMEHU IBUKEHUS Teja, CUIIbI TPEHUS
CKOJILKEHHsI OT Beca Teja, KadyecTBa OOpaOOTKM TMOBEPXHOCTEH Tel U
HE3aBUCHUMOCTH CUJIbI TPEHHUSI OT IUIOUIAU CONPUKOCHOBEHUS TEJ, CHIIbI
YOPYTrOCTH OT YIJIMHEHUS TMPYKUHBI, BBITAIKUBAIOWIEH CUIIBI OT 00bEMaA
NOTpyKEHHOM YacTH Tesa U OT IJIOTHOCTH KUAKOCTH, €€ He3aBUCUMOCTH
OT IJIOTHOCTH TeJa, OT TIyOUHBI, HA KOTOPYIO MOTPY>KEHO TEN0, YCIOBUM
IJIaBaHUs TEJ, YCJIOBUN paBHOBECHUSl pblyara W OJIOKOB), y4acTBOBaTh B



IUIAHUPOBAHUM  YYEOHOTO WCCIICIOBAHUS, COOMpaTh YCTaHOBKY H
BBITIOJHATh M3MEPEHUs, CIEeNys MPeUIOKEHHOMY IUIaHy, (UKCHPOBATH
pPE3yNbTAThl TOTYYEHHOW 3aBUCUMOCTH (DH3UYECKUX BEIUYHH B BUJC
MIPEIOKCHHBIX TaOMUI] W TpauKOB, JENaTh BBIBOABI IO PE3yJIbTaTaM
UCCIICIOBAHNS;

IIPOBOJAUTh KOCBEHHBIC H3MEpPEHHUS (U3MYECKUX BEIWYUH (ILIOTHOCTH
BEIIECTBA KUIKOCTHU U TBEPIOTO TeJla, CHJIa TPEHUS CKOJIBKEHUS, TaBJICHUE
BO37lyXa, BBHITAIKUBAIONIAs CHJIA, JICHCTBYIOIIAs Ha TMOTPYyXEHHOE B
KUAKOCTh  TENO, KOIDQPUIIMEHT IOJE3HOTO  JICWCTBHSI  MPOCTHIX
MEXaHH3MOB), CJCAys MPEIOKCHHONW HWHCTPYKIIMKM: TPH BBITOJHEHUN
U3MEpeHUl CcoOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W BBIYHCISATH
3HAYCHWE NCKOMOU BEITMYHHBI;

coOJTI01aTh TIpaBUiIa TEXHUKU OE30IIaCHOCTH IIPH paboTe ¢ JIa0OpaTOPHBIM
00opy10BaHUEM;

yKa3bIBaTh MPHUHIUIBI JICUCTBUS TPUOOPOB M TEXHHUYCCKHX YCTPOMCTB:
BEChI, TEPMOMETp, IUHAMOMETp, COOOMIAIIINECS COCYIbI, OapoMeTp,
phIyar, MOJABMYKHBIA W HETTOABUKHBIN OJIOK, HAKJIOHHAS IUIOCKOCTH;
XapaKTepu30BaTh TMPUHIMUIBI  JACHCTBUS  W3YYCHHBIX TPHOOPOB H
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX oOmucaHus (B TOM YHCIE:
NOIIMITHAKHA, YCTPOHCTBO BOJOMPOBOAA, THIPABIMYCCKUI TIpecc,
MaHOMETp, BBICOTOMEP, TIOPIITHEBOI HACOC, apEOMETP), UCIIONB3Ys 3HAHHMSI
0 CBOMCTBaxX ()M3MUECKUX SIBJICHUN U HEOOXOAMMbIE (U3HUIECKUE 3aKOHBI
3aKOHOMEPHOCTH;

NPUBOAWTh  TpPUMEpPhl  (HAXOAWTH WHQPOPMAIMIO O  TpHMEpax)
NPaKTUYECKOTO HCIOIb30BaHUS (U3WYSCKUX 3HAHUN B TOBCEIHEBHOMN
KU3HM 11 obecriedeHus1 0€30MacHOCTH IIPU OOpaIlleHHH C TTPUOOpaMu U
TEXHUICCKUMU YCTPONCTBAMH, COXPAHECHHUS 3I0POBBS M COOIIOICHISI HOPM
HKOJIOTUYECKOTO TIOBEICHHS B OKPYIKAIOIIEH CpeJie;

OCYIIECTBIISITh OTOOpP HWCTOYHMKOB uH(opMmanmu B HWHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3aIPOCOM, Ha OCHOBE MMEIOIIUXCS
3HAHUM U TyTéM CPAaBHEHUSA PA3IUYHBIX HCTOYHUKOB BBIICIATH
uHGOPMAIINIO, KOTOpasi SBISETCS MPOTUBOPEYMBON WM MOXKET OBITh
HEJI0CTOBEPHOM;

MCTIOJIb30BaTh MIPH BBHITIOJHEHUN YYEOHBIX 3aJaHUM HAyYHO-TIOMYJISIPHYIO
auTepaTypy GU3MUECKOTo COACPKAHUS, CIPABOYHBIE MaTePUAIIbl, PECYPCHI
cetn VHTepHeT, BiameTh mNpUEMaMU KOHCIEKTHPOBAHUS TEKCTa,
npeoOpazoBaHus HHGOPMAIMHU U3 OJTHON 3HAKOBOW CHCTEMBI B JIPYTYIO;
co3aaBaTh COOCTBEHHBIE KpAaTKHE MUCHMCHHBIC M YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MHGPOPMAINK (HU3UIECKOTO COACPKAHUSA, B TOM



yuclie MyOJUYHO J1eJ1aTh KPaTKUE COOOIIEHUS O PE3yJIbTaTax MPOEKTOB WX
y4eOHBIX HCCJIEOBaHUM, PU STOM T'PAMOTHO HUCIIOJIb30BaTh M3YUEHHBIN
MOHSATUWHBIA anmapar Kypca (U3MKH, COMPOBOXKAATh BBICTYIUICHUE
MpE3CHTALUEN;

IpU BBHINIOJIHEHUU YYEOHBIX MPOEKTOB M MCCIECIOBAHUN pachpeacsisiTh
00sI3aHHOCTU B TPYIINIE B COOTBETCTBUHU C IOCTaBICHHBIMHM 3ajadyaMu,
CICIUTh 3a BBINIOJHEHUEM IUIaHA JCWCTBUM, AaJE€KBATHO OLCHUBATh
COOCTBEHHBIM  BKJaJA B  JACSATEIBHOCTb  TPYIIbI, BBICTPAUBATh
KOMMYHHUKATUBHOE B3aUMOJCHCTBUE, YUUTHIBAsI MHEHUE OKPYKAIOIIUX.

K xoniy o6yuenusi B 8 Kiacce npeaMeTHbIE pe3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIH30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JBHKCHUE
aTOMOB U MOJICKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIITUYECKUE U
aMmopdHble Tena, HACBHIIEHHBIH W HEHACHIIMICHHBIM Tap, BJIAXHOCTH
BO3/lyXa, TeMIepaTypa, BHYTPCHHSS OJHEPrus, TEIUIOBOW JBUTATEIb,
AJIEMEHTAPHBIN JIEKTPUUECKUIN 3apsl, dJIECKTPUUECKOE TMOJIe, TPOBOIHUKHU
U JUDJICKTPUKH, TIOCTOSHHBINA dJIEKTPUUECKUN TOK, MAarHUTHOE TOJIE;
pasnuuath SBJICHHUS (TEIUIOBOE pPACIIMPEHHE M CKaTHhe, Teriornepenaya,
TEIUIOBOE€ PAaBHOBECHE, CMAYMBAHUE, KAMUJUISIPHBIC SIBJICHUSA, UCTIApEHUE,
KOHJIGHCAIMS, IUIABJICHHE, KpHCTa/uM3anus (OTBEpACBaHUE), KUIICHUE,
TeIvIonepeaya (TenI0npOBOHOCTb, KOHBEKI[HS, U3JIyYEHHE),
AJIEKTpU3alus TeJl, B3aUMOJICHCTBUE 3apsI0B, JACHCTBUSI AJIEKTPUUECKOTO
TOKa, KOPOTKOE€ 3aMbIKaHHME, B3aUMOJCHCTBUE MAarHUTOB, JIEMCTBUE
MAarHMTHOTO TI0JISl Ha MPOBOJHUK C TOKOM, DJICKTPOMAarHUTHAas WHIYKIIHS)
0 ONHCAaHUID MX XapaKTEPHbIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3HUECKOE SBJICHHUC;

pacrio3HaBaTh IPOSBICHHE M3YYCHHBIX (PU3NUECKUX  SBICHUH B
OKpYXaIoleM MHpE, B TOM uucie (U3UYECKUE SIBICHUS B TPUPOJIE:
NOBEPXHOCTHOE HATSHKEHUE W KalWUISIPHbIE SBIECHUS B MIPUPOJE,
KpUCTajUlbl B Tmpupone, uzinydeHue ConHua, 3aMep3aHue BOJOEMOB,
MOpCKHe Opu3bl, 00pa30BaHKUE POCHI, TyMaHa, WHEs, CHETa, JIEKTPUIECKUE
ABJIICHUS B atMmoc(epe, dMEKTPUYECTBO >KMUBBIX OPTaHU3MOB, MAarHUTHOE
nosie 3eMJid, Apeiid) moIF0COB, POJIb MATHUTHOTO MOJIS J/Is )KU3HU Ha 3eMiie,
NOJISIPHOE CHUSHHWE, TMPU HTOM TMEPEeBOJUTHh MPAKTHUECKYIO 3aJady B
yueOHYI0, BBIICIATH CYIIECTBEHHBIC CBOWCTBA (MPU3HAKK) (HU3UUECCKUX
SIBJICHUM;

OMHCHIBATh M3yUYEHHBIC CBOMCTBA TeN M (U3UUYECKUE SIBICHUS, UCTIONB3YS
dbu3nUecKkue BEIUYUHBI (TeMIlepaTypa, BHYTPEHHSSI SHEPTHUs, KOJIUYECTBO
TEIJIOThI, yJelbHas TEIUIOEMKOCTh BEIECTBAa, yJAEJbHAs TeIUIoTa



IUIaBJICHMS, yJeJdbHAas TEIJIOTa NapooOpa3OBaHMs, yJeidbHAas TEIIoTa
CropaHusi TOIUIMBA, KOA(Q(UIMEHT TMOJE3HOr0 JACHCTBUS TEIUIOBOM
MAaIlIMHbI, OTHOCUTEIbHAS BIIAJKHOCTh BO3/1yXa, dJIEKTPUUECKUI 3apsl, CUIIa
TOKa, DJJEKTPUYECKOE HANPSHKEHUE, CONPOTUBIICHUE  IPOBOJHHMKA,
yJIeTIbHOE COMPOTUBIIEHHUE BELIECTBA, pad0Ta U MOIIHOCTh AJIEKTPUUYECKOTO
TOKa), MpU ONHCAHUM TPABUIBLHO TPAKTOBATh (PUIUYECKUNA CMBICI
UCIIOJIb3YEMbIX BEJTUYMH, 0003HAYEHUS U €IMHULbI (PU3UUECKUX BEIUUMH,
HaXOAUTh (OPMYIbI, CBS3bIBAIOIIME JAaHHYIO (U3MYECKYIO0 BEIMYHMHY C
JIPYTUMU BEJIIMYUHAMH, CTPOUTHh TpadUKu HU3YYEHHBIX 3aBUCHUMOCTEH
(du3HUeCcKUX BETUYMH;

XapaKTepu3oBaTh CBOMCTBA Tes, (U3MUECKUE SBICHHUS W MPOLECCHI,
UCIIOJIb3YSl OCHOBHBIE IIOJIOKEHUS MOJIEKYJISIPHO-KMHETUUYECKON TEOpuun
CTpOEHUS BEIECTBA, MPUHIUII CYNEPIO3UIMU ToJieH (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsaa, 3akoH OMa 1Sl ydacTKa UEH, 3aKOH
Jlxoyns—JleHna, 3aKOH COXpaHEHUsI SHEPTHUH, [IPU 3TOM J1aBaTh CIOBECHYIO
(bOpMyIHPOBKY 3aKOHA U 3aMMCHIBATH €0 MaTEMAaTUYECKOE BhIPAKEHUE;
OOBSACHATh (PU3NYECKHE MPOIECChl M CBOMCTBA TeJl, B TOM YHUCIE U B
KOHTEKCTE CUTyallUid MPAaKTUKOOPUEHTHPOBAHHOIO XapaKTepa: BBISABIATH
NPUYMHHOCIEICTBEHHbIEC CBSI3U, CTPOUTH OOBsICHEHUE U3 1—2 JTOTUYECKUX
IaroB ¢ Omopod Ha 1—2 W3Yy4YEHHBIX CBOMCTBA (PUBMUYECKUX SIBJICHHIA,
($u3MUECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemiaTh pacu€THble 3aJayud B 2—3 JEHCTBHS, WCIOJb3Yysd 3aKOHbI U
dbopMyIbl, cBs3bIBaKOIIME (U3MUECKUE BEIMYMHBI: Ha OCHOBE aHalIM3a
yCIIOBHS 3aJlauyd 3alKChiBaTh KPATKOE YCIOBHE, BBIABISATH HEIOCTATOK
JAHHBIX JUISI pEIIeHUs 3aJa4d, BBHIOMPATh 3aKOHBI W (HOPMYJIBI,
HEOoOXOMUMBbIE g €€ pelIeHHs, MPOBOJAWTh pPacyéThl U CPABHUBATH
MOJIYY€HHOE 3HaueHne (PU3NUECKON BEIIMUUHBI C U3BECTHBIMU JTaHHBIMU;
pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOYKHO PpEUINTh IpPH MOMOIIU
(¢u3nYecKuX METOJOB, MCIIONIb3YysS OMHCAHHME HCCIIEIOBaHUS, BBLACIATH
IIPOBEPSIEMOE  IIPEAIIOJIOKEHNE, OLEHUBATh IIPAaBUJIBHOCTH IOpsAJKa
IIPOBEJICHUS UCCIIEAOBAHMS, J€JIaTh BIBOBI;

IPOBOAUTH OMBITBI 1O HAOMIOAEHUIO (PU3MYECKUX SIBICHUN WU
¢du3rUecKrX CBOMCTB Tel (KamUUTSIPHBIE SBIICHUS, 3aBUCUMOCTH JaBJICHUS
BO3/lyXa OT €ro o0bEmMa, TeMIepaTypbl, CKOPOCTH MPOLECCa OCTBIBAHUS U
HarpeBaHMsl NpPHU M3IYyYEHWH OT LBETA M3Iydaromed (IOrjaomarole)
IIOBEPXHOCTH, CKOPOCTh MCHAPEHUSA BOABI OT TEMIEPATYPBI KUIKOCTH U
IO €€ IIOBEPXHOCTH, OJJIEKTpU3aUUs TEJI M B3aUMOJCHCTBHUE
JJEKTPUYECKUX 3apsioB, B3aUMOJICHCTBUE ITOCTOSHHBIX MAarHHUTOB,
BU3yaJu3alydsl MAarHUTHBIX I[IOJIEW NOCTOSHHBIX MAarHUTOB, JCUCTBUS



MarHuTHOTO MOJS Ha MPOBOAHUK C TOKOM, CBOICTBAa 3JIEKTPOMArHuTa,
CBOICTBa 3JEKTPOJBHUrarTeisl IOCTOSIHHOTO TOKa): (OpMyIHpOBaTh
MIpOBEpsIEMbIE MPEATION0KEHHS], COOMPATh YCTAHOBKY U3 MPEIJI0KEHHOIO
000pyA0BaHUs, ONMCHIBATH XOJ1 OMbITA U (POPMYIUPOBATH BHIBOIbI;
BBIMOJHATh MPSIMbIE U3MEPEHUS TEMIIEPATYPbI, OTHOCUTENIBHON BIaKHOCTH
BO3JlyXa, CUJIbl TOKAa, HAINpPSKEHUS C HCIOJIb30BAHUEM aHAJIOTOBBIX
npuOOpoB M JAaTYUKOB (PU3MUECKUX BEJIUYMH, CPAaBHUBATH PE3YJIbTaThl
U3MEPEHUN ¢ yuéTOM 3aJaHHON a0COIIOTHOM MOTPENTHOCTH;

POBOAUTH UCCIEI0BAHNE 3aBUCUMOCTH OJTHON (PU3NYECKON BETMYUHBI OT
Apyrod ¢ MCHOJB30BAHHEM MpPSIMBIX  HM3MEpEeHUuM  (3aBUCHUMOCTD
COMPOTHUBJICHUS TPOBOAHUKA OT €ro JJIMHBI, IUIOHIAJAM TONEPEUHOT O
CEYEHMsI U Y/ICJIbHOTO COMPOTUBIICHUS BEIIECTBA MPOBOJIHUKA, CUJIbI TOKA,
UAYIIErO0 4epe3 TMPOBOJHUK, OT HANpPSOKEHUS Ha  IPOBOJHUKE,
UCCJIEIOBAaHUE TMOCIEAOBATEIbHOTO M MApaJJIeIbHOIO  COEIMHEHUMN
NPOBOJAHUKOB): TUIAHUPOBATh HCCJIEAOBaHHE, COOMpPATh YCTAHOBKY U
BBITMIOJHATh M3MEPEHUs, CIenys MpeJIOKEHHOMY IUIaHy, (UKCHpPOBATH
PE3yNbTATHI OTYYSHHON 3aBUCUMOCTH B BHJI€ TaOJIUII U TpaUKOB, J1eJaTh
BBIBOJIBI IO PE3YJIbTaTaM HCCIIEIOBAHUS;

IPOBOAUTh KOCBEHHBIE H3MepeHus: (U3MYECKUX BeNMUUMH (ylenabHas
TEIUIOEMKOCTh ~ BEIECTBA, COMPOTHUBIICHHE IMPOBOJHMKA, paboTra U
MOIIIHOCTh 3JEKTPUYECKOTO TOKAa): TUIAHUPOBATH HM3MEPEHHs, COOHpaTh
AKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIIeys MPEIIOKEHHOW WHCTPYKIUH, U
BBIUUCIISITh 3HAUEHHUE BEJINYUHBI,

co0JIr01aTh TIpaBUJIa TEXHUKH 0€30MacHOCTH MPHU paboTe ¢ Ja00opaTOpHBIM
000pyTI0BaHUEM;

XapaKTepu30BaTh NPUHIMINBI  JEHCTBUS  M3YYEHHBIX MPUOOPOB W
TEXHUYECKUX YCTPONUCTB C OMIOPOM HA X OMHMCAHUS (B TOM YHCIIE: CUCTEMA
OTOIUICHHS JOMOB, TUTPOMETp, TApOBasi TypOUHA, aMIIEpPMETP, BOIBTMETD,
CUETUMK DJIEKTPUUECKOW SHEPTUH, DIEKTPOOCBETUTEIbHBIE MPHOOPHI,
HarpeBaTesbHbIC AIEKTPOIIPUOOPHI (mpumepsl), AIEKTPUYECKUE
PEAOXPAHUTENH, ANEKTPOMArHUT, 3IEKTPOABUTATENb TOCTOSIHHOTO TOKA),
UCTIONIb3Yys 3HAHUS O CBOMCTBax (DM3MYECKUX SBICHUA M HEOOXOAMMbBIC
¢uznyeckue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOICTBA M HU3MEpPUTEIbHbIE
prOOPHI IO CXEeMaM M CXEeMAaTUYHBIM PUCYHKaM (KUIAKOCTHBIA TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETpP, ABUTaTElb BHYTPEHHErO CropaHus,
ANEKTPOCKOII, PEOCTAT), COCTABJIATh CXEMBbl JJIEKTPUYECKUX LENend ¢
MOCJIEA0BATEIbHBIM U MapaJlJIeIbHBIM COSIMHEHUEM 3JIEMEHTOB, pa3indas
YCIIOBHBIE 0003HAYEHUS AIIEMEHTOB JIEKTPUUECKUX LIETIEH;



OpPUBOAUTH  MpUMEpPhl  (HAXOAWTH HWHGPOPMALMIO O  IpHUMEpax)
MPAKTHYECKOTO HCIOIB30BaHUS (DU3MUECKUX 3HAHWH B TMOBCEIHEBHOU
KU3HU A7 oOecriedeHns 0e30MacHOCTH MpU OOpalieHnu ¢ mpudopaMu u
TEXHUYECKUMHU YCTPONCTBAMH, COXPAaHEHHS 3I0POBBS 1 COOIIOICHISI HOPM
HKOJIOTUYECKOTO TMOBEACHHSI B OKPY KaIOIIeH cpejie;

OCYIIECTBIATh TOWUCK WHPOpMamuu (UINIECKOTO COACPNKAHHUS B
HNHTepHeTe, Ha OCHOBE HMEIOIIMXCSA 3HAHUM U IYTEM CpPaBHEHUS
JIOTIOJIHUTENIBHBIX UCTOYHUKOB BBIJCNIATH HH(OPMAIINIO, KOTOPAsl ABIISETCS
NPOTHBOPEYHMBON WIIH MOXKET OBITh HEIOCTOBEPHOM;

UCTIOJIh30BaTh NPU BBIMTOJHEHUU YUEOHBIX 33aJlaHUN HAYYHO-TIOMYJISPHYIO
auTeparypy GU3NYECKOTo COACPIKaHUs, CIIPABOYHBIE MaTEPHAIIBI, PECYPCHI
cetu MHTepHeT, BhaaeTb NpuEéMaMU KOHCIEKTUPOBAHHS  TEKCTa,
npeobpa3zoBaHus HHPOPMAIIH U3 OJJHOW 3HAKOBOW CUCTEMEBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC INMHUCHMEHHBIE M KpaTKHWE YCTHBIC COOOIICHWUS,
0000mass wHpOpMaIMIO U3 HECKOJBKUX MCTOYHUKOB (DU3NUECKOTO
COJIEpKaHusl, B TOM YMCIIC ITyOJIMYHO MPEICTABISTE PE3yIbTaThl TPOSKTHOM
WJIN MCCIIEI0BATEBCKOM ICSITETFHOCTH, IPH YTOM T'PAMOTHO HCIOJIE30BaTh
W3yYCHHBI TIOHATUHHBIA ammapaT Kypca (U3WKH, COMPOBOXKIATH
BBICTYIIJIEHUE TIPE3CHTAIUEH;

pU BBIMOJTHEHUH YYEOHBIX MPOEKTOB W HCCIEAOBAHUM (U3MUECKHUX
IPOIIECCOB paclpeeNsaTh OO0S3aHHOCTH B TPYyMNIE B COOTBETCTBUU C
MOCTaBIIEHHBIMU 3aJladyaMU, CJIEJIUTh 3a BBHIMOJIHEHUEM TUIaHa JEHCTBUN U
KOPPEKTHpPOBAaTh €ro, aJIeKBaTHO OIIEHWBATh COOCTBEHHBINM BKJIAJ B
JESITEBHOCTD TPYIIIIbI, BRICTPAUBAaTh KOMMYHHKATUBHOE B3aHMO/IEHCTBHE,
MPOSIBIISASI TOTOBHOCTD pa3periaTb KOHQIUKTHI.

K xoniy oOyuenus B 9 Kiaacce mpeMeTHbIC PE3yIbTaThl HA 0230BOM YPOBHE

JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

UCIIOJIB30BATh MOHATHS: CHCTEMa OTCu€ra, MaTepuaibHas TOYKa,
TPACKTOPHUS, OTHOCUTEIHLHOCTh MEXaHHMYECKOTO NBIKECHHS, Jedopmarius
(ympyrasi, TiacTUYecKas), TPeHHE, LEHTPOCTPEMUTEIbHOE YCKOpPEHHE,
HEBECOMOCTh M TIEPETPY3KH, IEHTP TKECTH, aOCONIOTHO TBEPAOE TEJo,
IIEHTP TSHKECTH TBEPAOTO Tella, PaBHOBECHE, MEXaHUYECKHUE KOJIeOaHUs U
BOJIHBI, 3BYK, HHPPA3BYK U YIbTPA3BYK, JICKTPOMArHUTHBIC BOJIHBI, IITKAJa
ANIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JIaJbHO30PKOCTb,
CHEKTPBI UCITyCKaHUS M TOTJIONMICHUS, anbda, OeTa- U raMMa-u3IydcHus,
U30TOIBI, SIAEpPHAs YHEPTETHKA;

paznuyath sBiI€HUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSIMOJIMHEWHOE
JNBUKEHHE, PABHOYCKOPEHHOE MPSMOJIMHENHOE JABUXKEHUE, CBOOOHOE
MaJicHue Tell, pABHOMEPHOE JIBUKEHHUE MO OKPY>KHOCTH, B3aUMOJICHCTBUE



TEJI, pEaKTUBHOE NBIDKEHUE, KOIeOaTelbHOEe IBM)KCHHE (3aTyXalolue u
BBIHYKJICHHbIE KOJIEOaHUs1), PE30HAHC, BOJHOBOE JIBHJKEHHE, OTPAKEHUE
3ByKa, MPSMOJIMHEHHOE pacHpOCTpaHEHUE, OTPAKECHHE W TPEIOMIICHHE
CBETa, NIOJIHOE BHYTPEHHEE OTPaKEHHE CBETA, PA3JI0KEHHUE OEJIoro cBeTa B
CHeKTp ® CIOXEHHE CIEKTPaIbHBIX I[BETOB, MAWCIEPCHS CBETa,
€CTECTBEHHAs! PaTUOAKTHBHOCTh, BOSHUKHOBEHHE JHMHEHUYATOTO CIEKTpa
U3JTy4YCHHS) 110 ONMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OTIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3MUecKoe SBICHHUE;

pacmo3HaBaTh TMPOSIBICHHE HM3YyYCHHBIX (DHU3MUECKUX  SBICHUH B
OKpyXXaromeM Mupe (B TOM 4ucie (QU3NYECKHe SIBICHUS B TPUPOJE:
NPUJIMBBI ¥ OTJIMBBI, IBHKEHHUE TuIaHeT COTHEUHOW CHCTEMBI, peaKTHBHOE
JBW)KCHUE IKUBBIX OPTaHW3MOB, BOCIPHUSITHE 3BYKOB >KMBOTHBIMH,
3eMJICTPSACEHUE, CEWCMUYECKHUE BOJHBI, I[yHAMH, 0JXO, I[BETa Te,
ONTUYECKHUE SIBICHUS B MPHUPOJE, OMOIOTHMYECKOE IEHCTBUE BHIUMOTO,
yIbTPaQHOIETOBOTO W PEHTTEHOBCKOTO H3IIyYeHWH, EeCTECTBEHHBIN
paMOaKTUBHBIA (DOH, KOCMHYECKHE JIy4YH, PAAHMOAKTUBHOEC H3IIYUCHHE
NPUPOTHBIX MHUHEPAJIOB, JACHCTBHE paJUOAKTUBHBIX W3ITy4YeHUH Ha
OpPraHMW3M YeNIOBEKa), MPH ITOM IEPEBOJUTH MPAKTUYECKYIO 3a/1ady B
yueOHYI0, BBIIENATh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (U3HMUECKUX
SIBJICHUI;

ONMKCHIBATh MU3yUYEHHBIE CBOMCTBA TeN M (U3UYECKUE SIBICHUS, UCTIONb3YS
¢usznueckre BeTUYMHBI (CpeHSIE W MTHOBEHHas CKOPOCTh Tejla Mpu
HEPAaBHOMEPHOM [IBIJKEHUM, YCKOpPEHHUE, MepeMelleHue, MyTh, YrioBas
CKOpOCTb, CHJIa TPEHUS, CUJla YNPYTOCTH, CHUJIA TSHKECTH, YCKOPEHHE
CBOOOJHOTO TAJEHUs, BEC Tela, HUMIYJIbC TeNa, WMITYJIbC CHUJIBI,
MeXaHu4deckasi padoTa MU MOIIMHOCTh, TMOTEHIMAIbHAS JHEpPrusi TeJa,
MOJIHATOTO HAJ[ TMOBEPXHOCTHIO 3€MJIM, TOTECHIIMANbHAS DHEPIHsl CHKATOU
HpPY>KUHBI, KHHETHYECKAast SHEPT U, TT0JIHAsE MEXaHNYeCKasi SHEPIUsl, IEPUOT
M 4yacToTa KoJieOaHWi, /UIMHA BOJHBI, TPOMKOCTb 3BYKa M BbICOTa TOHA,
CKOpOCTh CBETa, IIOKa3aTelb MPEIOMIICHHUSI Cpeibl), MPU OINUCAHUU
NPAaBWIBHO TPAKTOBATh (PU3UYECKHUM CMBICT HCIONIB3YEMBIX BEIHYMH,
0003HaueHUsI W EAWHHIBI (U3MUYECKUX BEIWYHH, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIOIINE JAHHYIO (DU3MYECKYIO BEIMYUHY C IPYTUMH BEIMYUHAMH,
CTPOUTH IrpaMKH U3yYEHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEINYHH;
XapaKkTepu30BaTh CBOMCTBA Tel, (PU3MUECKHE SBICHHUS U IPOLIECCHI,
UCTIOJB3YsI 3aKOH COXpPaHEHMsS JHEPruu, 3aKOH BCEMUPHOIO TSATOTEHUS,
OPUHIUI CYNEPHO3ULIMHU CUJ, TPUHIMI OTHOCHUTENIbHOCTH [ anuies,
3akoHbl HpIOTOHA, 3aKOH COXpaHEHHUs HMMITYJIbCa, 3aKOHBI OTPAaXECHHUS U
MPETOMJICHUS CBETA, 3aKOHBI COXPAHEHHSI 3apsA0BOrO U MaCCOBOTO YHUCE



IpU SIIEPHBIX PEAKUHUAX, MPU ITOM JABATh CIOBECHYIO (OPMYIUPOBKY
3aKOHA M 3alUCBIBATh €r0 MATEMATUUYECKOE BBIPAXKEHHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEl, B TOM YUCIE U B
KOHTEKCTE CHUTyallud NPAKTUKOOPUEHTHPOBAHHOIO XapaKTepa: BBIABIATH
NPUYMHHO-CIIEICTBEHHBIE CBA3HU, CTPOUTH O0BSICHEHUE U3 2—3 JIOTMYECKUX
[IaroB ¢ OMOpod Ha 2—3 HM3YYEHHBIX CBOMCTBA (PU3MYECKUX SIBICHUH,
(U3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIE 3aJja4u (OMUpAIOIIUecs Ha CUCTeMY U3 2—3 ypaBHEHUH),
UCIIOJIb3YA 3aKOHBI U (POPMYJIbI, CBS3bIBAIOIINE (PU3NYECKHE BETUYUHBI: Ha
OCHOBE aHaJIh3a yCJIOBUS 3aJ]a4M 3alHUChIBATh KPATKOE YCIOBHE, BBISBISATh
HEJO0CTAIOIIME WM U30BITOYHBIC JaHHBIC, BEIOMPATh 3aKOHBI U (HOPMYJIBI,
HEOOXOJMMbIE ISl pELIeHUs, NPOBOAUTH pacu€Tbl M OIEHUBATH
PEANMCTUYHOCTH NOJYYEHHOT'0 3HaUeHUs (PU3NYECKON BETUUHUHBL;
pacno3HaBaTh MPOOJIEMbI, KOTOpPbIE MOXXHO pEIIUTh TpPH OMOUIU
(¢u3MUeCKX METO/OB, HCIOJIb3Yysl ONHUCAHHE HCCIEIOBaHUS, BBIIEIATH
npoBepsieMOe  TPENIONIOKEHUE, OLEHUBATh MPAaBUJIBHOCTh IOPSAKA
NPOBEJICHUS  HMCCIIEIOBAHUsS, JIeJIaTh  BBIBOJBI, HMHTEPIPETUPOBATH
pEe3yNbTaThl HAOIIOICHHUI U ONIBITOB;

OPOBOAUTH OMBITHI MO HAOMIOAEHUIO (PU3MYECKUX SIBICHUM WU
¢u3nuecknx CBOWCTB Tell (M3ydeHHE BTOpOro 3akoHa HproToHa, 3akoHa
COXpaHEHHUs] PHEPTuH, 3aBUCHUMOCTh IepuoAa KoJeOaHUW MPY>KUHHOTO
MasiTHUKAa OT MAacchl Tpy3a M KECTKOCTU NPYNKUHBI U HE3aBUCHUMOCTH OT
aMIUTUTY/BI MAJIBIX KOJICOAHUM, MPSIMOJIIMHEHHOE PacpOCTpaHEHUE CBETA,
pasnokeHue Oenoro cBeTa B CIEKTpP, U3YUECHUE CBOWMCTB M300paKCHHS B
IUIOCKOM 3€pKajie M CBOWCTB HM300paKeHHs MpeaMeTa B COoOHparoien
JIUH3e, HAOJIOJEHUE CIUIONIHBIX W JMHEHYATHIX CHEKTPOB H3IIYUYCHHS):
CaMOCTOSITEJILHO  CcOOMpaTh yCTAaHOBKY U3 HW30BITOYHOro Habopa
000pyI0BaHUS, OMUCHIBATH X0/ OIBITA U €r0 Pe3yIbTaThl, POPMYIUPOBATH
BBIBO/IbI;

HOPOBOJIUTH NMPU HEOOXOJUMOCTHU CEPUI0 MPSAMBIX U3MEPEHUM, OIpenessis
CpeqHee 3HAaUYeHHE H3MepseMON BelIMYuHBl ((hOKyCHOE paccTosHuE
coOuparomeii  JTUH3bI), OOOCHOBBIBATH BBIOOp cCHOCO0a HW3MEPECHHUS
(u3MepuTenbpHOro nNpudopa);

IOPOBOJIUTh HCCJIEOBAaHUE 3aBUCUMOCTEM (U3NYECKUX BEIUYUH C
UCIIOJIb30BAHUEM MPSAMBIX H3MEPEHH (3aBUCUMOCTb ITyTH OT BPEMEHH IIPU
PaBHOYCKOPEHHOM JIBIDKEHHH 0€3 HadalbHOM CKOpPOCTH, NEepHUoja
Koie0aHWii MaTeMaTUYeCKOTO MasTHHUKA OT JJIMHBI HHUTH, 3aBUCHUMOCTHU
yria OTpake€HUsi CBETa OT yrIja MaJeHusi U yrjia NpesIOMJICHHs] OT yria
NajieHus): IUIAHUPOBATh HCCJIEAOBAHHME, CAaMOCTOATEIBHO COOMpATh



YCTaHOBKY, (DUKCHPOBAaTh PE3YyIbTaThl  IMOJTYYCHHOW 3aBUCUMOCTH
bu3nYecKUX BEIMYMH B BUAEC TaOMUIl U rpadUKOB, NEIaTh BBIBOABI IO
pe3yabTaTaM UCCIIeI0BaHUSs;

MPOBOJUThL KOCBEHHBIC W3MEPCHHUS (PU3MUECKUX BEIUYUH (CpemHss
CKOPOCTb ¥ YCKOPEHHE TeJia TIPU PAaBHOYCKOPEHHOM JIBI)KCHHH, YCKOPCHUE
CBOOOJHOTO TAaaCHHS, JKECTKOCTh WPYXKUHBI, KOAIDPUIMEHT TpeHUS
CKOJIBKCHHSI, MEXaHW4YecKas padoTa M MOITHOCTh, YacTOTa W IEPUOJ
KoJIcOaHWA MAaTeMaTHYeCKOTO0 W MPYKHHHOTO MAasTHHUKOB, ONTHYECKas
CWJIa COOMWparoIel JMH3bI, pPaJUOAKTHUBHBIA (OH): TUIAHMPOBATH
U3MEpEHHUs, COOMpaTh SKCICPUMCHTAILHYI0 YCTAaHOBKY U BBITIOJHATH
U3MEpPEHUs, CIeays NPEIJI0KESHHON WHCTPYKIIMH, BBIYUCIISITH 3HAUCHUE
BEJIMYHMHBI U aHAJTU3UPOBATH MOJIYUCHHBIC PE3yJIbTaThl C YIETOM 3aaHHOU
MIOTPEITHOCTH U3MEPEHU;

co0JIr01aTh TIpaBUJia TEXHUKW 0€30MacHOCTH MPHU paboTe ¢ Jab0paTOpHBIM
00opy1I0BaHUEM;

pa3nuyaTh OCHOBHBIC TPHU3HAKW HW3YYCHHBIX (HU3UYECKUX MOJIEIICH:
MaTepHalibHas TOYKa, a0COJIOTHO TBEPIOE TEJIO, TOYCYHBIH HCTOYHHK
CBETa, JIy4, TOHKas JIMH3a, TJIaHeTapHas MOJIEIb aTOMa, HYKJIOHHAsI MOJIEITh
aTOMHOTO S]1pa;

XapaKTepu30BaTh TMPUHLMIMBI  JEHCTBUS M3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB € OMOpPOM HAa WX oOmNHCaHUs (B TOM YHCIE:
CIUJOMETP, NATYUKU TOJOKEHUS, PACCTOSHUA W YCKOPEHHS, paKera,
9XOJIOT, OYKH, TMepuckorn, (Qoroanmapar, ONTHYECKHE CBETOBOJIBI,
CIEKTPOCKOM, JO03UMETp, Kamepa BuibCoHa), HCHOIB3ys 3HAHUS O
CBOMCTBaX (PU3MYECKUX SBJICHHH UM  HEoOXoauMble  (HU3NUYECKHE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMAaTHYHbIE PUCYHKH MU3YYCHHBIX TEXHHUYECKHUX
YCTPOMCTB, U3MEPUTEIBHBIX TPUOOPOB M TEXHOJIOTUYECKUX MPOIIECCOB MPH
pemieHry  y4eOHO-TIPAKTUYECKUX  3a7a4, ONTHYECKHE CXEMBbI IS
MOCTPOCHHUS N300paKEHUH B IJIOCKOM 3€pKajie M COOMpPAIOIIEH JIMH3E;
OPUBOIUTHL  TpUMEPHl  (HaXoauTh  HWHGOpPMAIMI0O O  MPUMEpax)
IPAKTUYECKOTO HCIOJIb30BaHUS (PU3WYECKUX 3HAHWK B TOBCEIHEBHOU
KU3HU JJ1s1 oOecrieueHns 0€30MacHOCTH MPH OO0paIlieHnu ¢ MpuoOopaMu U
TEXHUYECKUMHU YCTPOUCTBAMU, COXPAHEHHS 370POBBS M COOTIOACHUS HOPM
AKOJIOTUYECKOTO TIOBEICHUS B OKPYXKAIOIIEH Cpele;

OCYIICCTBIISITh TOUCK uHpOpManuu (U3HUECKOTO COJACpKAHHUS B
WNuTepnHete, caMOCTOSITENNBHO (hOPMYTUPYS MMOUCKOBBIN 3aMpoC, HaXOIUTh
MyTH OINPEACIICHUs TOCTOBEPHOCTH TOJYYSHHOW WH(OpPMAIIMU HA OCHOBE
UMEIOIINXCS 3HAHUHA U JTOTIOTHUTEIHHBIX UCTOYHUKOB;



MCII0JIB30BaTh MPHU BHINOJHEHUH YyYEOHBIX 3aJaHUN HAyYHO-TIOMYJSPHYIO
JAUTEPaTypy PU3HUECKOrO COACPHKAHUs, CIPABOYHBIE MATEpUAIIbl, PECYPCHI
cetu VHTepHer, BiaAeTb MNpUEMAMU KOHCIEKTHPOBAaHUS TEKCTa,
npeoOpa3zoBaHusl HH(GOPMALMU U3 OJHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;
co3JaBaTh COOCTBEHHBIE MHCHMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE
uHbOpMAIIMK U3 HECKOJBKUX HCTOYHMKOB (PU3NYECKOTO COJIEpIKaHUs,
nyOJIMYHO MPEACTABIATh PE3YIbTaThl MPOSKTHON MIIM UCCIIEI0BATEIbCKON
NEeSATENbHOCTH, TMPU OSTOM TPaMOTHO  HCIOJb30BaTh  M3yYEHHBIN
NOHSATUMHBIA amnmapaT u3y4aemMoro paszzena (U3MKd U CONPOBOXKIATH
BBICTYIIJIEHUE TMpEe3eHTalMel ¢ y4€TOM OCOOEHHOCTEW ayauTOpUu
CBEPCTHHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (ungpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
Pa3nes 1. ®u3uka u e€ poJib B NO3HAHUHN OKPY/KAIOLIEro MUpa
bubmmoreka [{OK
1.1 0} - 2
M3HIa - Hayka o fpupose https://m.edso00.ru/7f416194
1.2 du3nyeckne BEIUYUHEI 2 1 bubmiorexa HOK
https://m.edso00.ru/7f416194
bu6moreka [IOK
1.3 E i 2 1
CTECTBEHHOHAYUYHBIN METO/I TO3HAHMS httos://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pa3znen 2. IlepBoHayaibHble CBeJIEHUS 0 CTPOEHUN BellleCTBA
bu6mmoreka [JOK
2.1 C 1
TPOCHHE BEeCTRa https://m.eds00.ru/7f416194
99 JIBrykeHre u B3aMMOACHCTBUE YaCTHUII 5 1 bubnuoreka [JOK
' BEILECTBA https://m.edso0.ru/7f416194
2.3 ArperatHble COCTOSIHHS BEIICCTBA 2 Bubmorexa OK
https://m.eds00.ru/7f416194
Utoro no pazneny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOIeliCTBHE TeJl
bu6mmoreka [JOK
3.1 M 3
CHAMHACCROE ABHACHHC https://m.eds00.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

bubmuoreka [JOK

2 41 4 1
3 HEPLULA, Macca, IUIOTHOCTS https://m.edsoo.ru/7f416194
bu6mmoreka [{OK
. .B 14 2
33 (ua. Buat cin https://m.edso0.ru/7f416194
Hroro no pazgeny 21
Pasnen 4. laBjieHue TBEPABIX TeJl, (KMIKOCTEH 1 ra3oB
41 [asnenue. [lepenaya gaBneHust TBEPAbIMU 3 bubnuoreka [JOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.edso0.ru/7f416194
bubmmoreka [{OK
4.2
JlarieHue KuAKOCTH ° https://m.edso00.ru/7f416194
bu6moreka [IOK
4, A
3 TMOC(EpHOE AaBICHHE 6 https://m.edso00.ru/7f416194
44 JlelicTBUE )KUJIKOCTH U Ta3a Ha MOTPYKEHHOE 5 3 bubmuorexa [JOK
' B HHX TEJIO https://m.edso0.ru/7f416194
Hroro mo pazgeny 21
Pasznen 5. Pabora u MOIIHOCTL. JHeprus
bu6mmoreka [JOK
5.1 Pa6 3 1
aboTa 1 MOMHOCTD https://m.eds00.ru/7f416194
5.2 [IpocThie MEXaHU3MBI 5 1 bubmorexa HOK
https://m.eds00.ru/7f416194
5.3 MexaHudeckast SHEPTHsl 4 1 bubmorexa HOK
https://m.eds00.ru/7f416194
Uroro no pazneny 12
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 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
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

8 KUIIACC

Kosau4vecTBO YyacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/ieioB U TeEM undgpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypchl
Paznen 1. TenjioBble siBJIeHUsI
. bubnuoreka [JOK
11 C 7
TPOCHHE H CROHCTRA BEMiecTaa https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 1 5
CIVIOBHIC MPOUCCChl https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3znen 2. DiiekTpuyecknue 1 MArHUTHbBIE SIBJICHUS
21 DIIEKTPUYECKUE 3apsibl. 3apSKEHHbBIC TEJla 5 1 bubnuoreka [IOK
' U X B3aUMOJIeHCTBHE https://m.edsoo.ru/7f4181ce
2.2 [TocTOSTHHBIN EKTPUICCKUN TOK 20 1 7 Bubnmorexa [JOK
https://m.edsoo.ru/7f4181ce
2.3 MarHuTHBIC SIBIICHHS 6 1 15 bubmorera [JOK
https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 C) 4
JICKTPOMATHITIAN MLy KA https://m.edsoo.ru/7f4181ce
Utoro no pazneny 37
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 68 3 14.5



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 KUIIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHHe pa3aeioB H TeM nudpoBLIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypchl
Paznea 1. Mexanu4yeckue siBJICHUSA
MexaHn4ecKoe JIBMKEHNUE U CIIOCOOBI €T0 bubmmoreka [{OK
1.1 10 1
OIIMCAaHUS https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 B i 20 1 3
SAUMOJIeHCTRHE Tel https://m.edsoo.ru/7f41a4a6
b K
1.3 3aKOHBI COXpaHEHUS 10 3 nomHoreia LO
https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Paznen 2. Mexannueckne KoJ1e0aHUsS X BOJHBI
buo OK
2.1 Mexaunueckue KojieOaHus 7 3 nommorexa 11
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHnuecKue BOJIHEL. 3B 8 1 3
K https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Pa3jaen 3. DileKTpOMarHuTHOE 1Mo0Jie M 3JIeKTPOMATHUTHBIE BOJTHBI
31 DJIEKTPOMAarHuTHOE MOJIe U 6 5 bubnunoreka [JOK
' 3JIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 6

Pa3nen 4. CBeToBEI€ SIBJEHUS



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

4.1 3aKOHBI pacIpOCTPAHCHUS CBETa 6 2 bubmorexa OK
' pactpoctp https://m.edso0.ru/7f41a4a6
bubmmoreka [{OK
4.2
JIuH3bI ¥ on'TUYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
4. P 2
3 a3JI0)KeHHE OEJI0T0 CBETa B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 5. KBaHTOBbBIE SIBJIEHUS
bubmmoreka [{OK
A nu 4 1
5 CIyCKaHHE U TIOTJIONICHUE CBETa aTOMOM httos://m.edsoo.ru/7f41ada6
bu6moreka [IOK
2 1
> (-Tpoetiite aTOMHOTO 1pa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 Fnepibie peatui ! 1 https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pa3nen 6. [loBToOpuTE/ 1bHO-00001IaK0 M MOY b
6.1 [ToBTOpEeHue u 0000IIEHNE COACPIKAHUS 9 5 bubmuoreka [JOK
' Kypca ¢usuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 102 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




IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KounyecTBo yacoB
Jara
Nen/m | Tema ypoka Konrtpoiabubie | IlpakTHyeckue
Bcero H3Yy4YeHH s
padoTsbI padoThI
1 ®u3nka — Hayka o npupoje. SABineHus 1
TIPUPOIBI
HaGmronenus u onbitel. dusnyeckue
2 BENIMYUHBI. TOYHOCTH U MOTPEITHOCTh 1
U3MEpPEHUN.
JlabopaTtopnast pabora Nel" Ompenenenue
3 LICHBI IEJICHUS IIKAJIbl U3MEPUTEIHHOTO 1 1
npudopa. "
4 Mertopl HaydHOTO NMo3HaHus. Onucanue 1
(bMBUYECKUX SIBICHUHN C TIOMOIIBIO MOJIEIICH
5 JlaGopaTtopHnas padora No2 «Omnpezenenue 1 1
pa3MepoB MaJbIX TEJ.»
Crpoenue BemiectBa. OMbITHI, &
6 JOKa3bIBaIOIINE TUCKPETHOE CTPOCHUE
BEIECTBA
7 JIBY>KEHME YaCTHII BEIESCTBA 1
Ypok-uccienoBanue «ONbITHI IO
8 HaOIIOACHUIO TEIJIOBOTO PACIIUPEHUS 1 1
ra3oB»
9 ArperatHble COCTOSIHHSI BEIIECTBA 1




Oco0OeHHOCTH arperaTHbIX COCTOSTHUM BO/IBI.

10 O6o06menue no pazneny «lleppoHavanbHbie
CBEJICHUS O CTPOCHUHU BEILIECTBA

11 Mexannueckoe aBuxeHne. PaBHoMepHoe u
HEPAaBHOMEPHOE JIBIDKCHHUE

12 Ckopoctb. Enunuiiel ckopoctu

13 Pacuer mytu u BpeMeHU ABUKEHUS

14 HNuepuus. Macca — Mepa HHEPTHOCTH TEN

15 Bxo1HOM KOHTPOJIb

16 IImoTHOCTE BemectBa. Pacuetr Macchel 1
0o0beMa Tesa 1o ero TNIOTHOCTH

17 JlabopaTtopHnast pabota Ne3 «Omnpenenenue
TUIOTHOCTHU TBEPJIOTO TEJa»

18 Pemenue 3agay nmo reme "IInoTHOCTE
BelecTna"

19 Cua KaKk XapakTepUCTUKaA B3aUMOICHUCTBUS
ten. Cuna ynpyroctu. 3akoH ['yka

20 JlaGopaTtopnas pabora Ne4 «M3yuenue
3aBHCHUMOCTH pacTsbkeHus (aedopmanun)
MPYXUHBI OT MPUIOKEHHON CHITBD)

21 SBnenue tarorenus. Cumna TSKECTH

22 CBs13b MEX1y CHJION TSAXKECTU U Maccou
tena. Bec Tena. Pemenue 3amau no teme
"Cuna tspxect"

23 Cuna TsKecTH Ha IpyTUX IUIaHEeTax.

dusnyeckue XapaKTCPpUCTUKH TIAHCT




24

N3mepenue cun. lunamomerp

25 Bec tema. HesecomocTs

26 CrnosxeHune IByX CUJI, HallpaBJIEHHBIX 1O
OJIHOM ITpsIMOM. PaBHOZEMCTBYIOIIAS CUII

27 Pemenue 3agau no reme
"PaBHogeiicTByromas cri"

28 Cuna tpenus u e€ Buapl. TpeHue B nmpupojie
U TEXHUKE

29 O606mmenue 1o teme «Cuia TpeHus»

30 KonTtponbnas pabora No2 «Bzaumoeiictue
TEI»

31 JlaGopaTtopnast pabotra Ne5 «M3yuenune
3aBUCHUMOCTH CHJIbI TPEHUS CKOJIbKEHHS OT
CHJIBI IaBJICHUS U XapaKTepa
COTPUKACAIOLIUXCS TOBEPXHOCTEM»

32 Jasnenue. CriocoObl yMEHBIIICHUS U
YBEJIMYCHUS 1aBJICHUS

33 JlaBnenue ra3a. 3aBUCUMOCTD JIaBJICHUS ra3a
0T 00bEMa, TeMIepaTypbl

34 [lepenaua naBneHus TBEPABIMU TEIAMU,
KUAKOCTAMU U Ta3zamu. 3akoH [lackamns

35 JlaBieHue B ®UAKOCTHU U rase, BEI3BAHHOE
JNEVCTBUEM CHJIBI TSDKECTH

36 Pemenue 3anau no teme «JlaBienue B

KHUAKOCTHU U ra3se. 3akon [lackams»




37

Cooblmaromumecs: cocyzbl

38 I'mppasinueckuii npece

39 Manowmertpsl. [IopiIHEBOM KHUIKOCTHBIN
Hacoc

40 ATmocdepa 3eMiu U IPUUYHUHBI €€
CYIIECTBOBaHUS

41 Bec Bo3nmyxa. ATMocdepHoe naBiieHne

42 N3mepenue armocepHoro aasienus. OnbIT
Toppuuennu

43 3aBUCUMOCTh aTMOC(HEPHOTO AABJICHUS OT
BBICOTHI HaJl yDOBHEM MOPS

44 Bbapomerp-anepous. AtmocdepHoe
JIABJICHUE Ha PA3JIMYHBIX BHICOTAX

45 Pemenne 3agau mo reme " AtmochepHoe
naBieHue"

46 JleiicTBUE JKUAKOCTH U T'a3a Ha
MOTPYKEHHOE B HUX TeJ0. ApXUMeI0Ba
cuia

47 JlaboparopHas pabota Ne6 «OnpeneneHue
BBITAJIKUBAIOLIEH CUIIbI, ICUCTBYIOIIEH HA
TEJO, IOTPY>KEHHOE B JKUKOCTH)

48 JlaboparopHas pabota Ne7 mo teme

«HMccnenoBanue 3aBUCUMOCTH Beca Tejla B
BOJIe OT 00bEMA NOTPYKEHHOH B KUAKOCTh
YacTH TeJIa»




49

IlnaBanue Ten

50

Pemenue 3amgau o remam: «llnaBanue
cynoB. Bo3ayxomnnaBanue», «/laBienue
TBEPJIBIX TEJ, )KUJIKOCTEH U Ta30B»

51

KonTtponsHast pabota no Teme «/laBienue
TBEPABIX TN, )KUAKOCTEH U ra30B»

52

JlabopaTtopHas pabota Ne§
"KoHcTpynpoBaHue apeomeTpa uin
KOHCTPYHPOBAHUE JIOJKHU U OIIpeJIeIeHHE €€
rPY30II0AbEMHOCTH "

53

Mexanuveckast pabora

54

MomnocTts. EauHuner MOIITHOCTH

55

Ypok-uccnenoBanue "Pacuétr MOIIHOCTH,
pa3BUBAEMOM MPH MOIBEME IO JIeCTHUIIE"

56

[Ipocteie Mexann3mbl. Poiuar. PaBHoBecHe
CHJI Ha pblUare

57

Pobruaru B TexHuke, ObITY ¥ IpUPOJIE.
JlaboparopHnas pabota «lccnegoBanue
yCIIOBUM PaBHOBECHUS pblyara

58

Pemenue 3amau 1o reme «Y ciI0BUSA
paBHOBECHS pbluara

0.5

59

Koaddumuent monesnoro aeicTeus
MexaHusMma. Jlaboparopnas pabora Ne9
«M3mepenne KII/I HakIOHHO MIIOCKOCTH

60

Pemenue 3agau o teme "Pabora,
MoIiHocTh, KIT/1"

0.5




61 Mexanundeckas sHeprus. Kunernueckas u 1
MOTEHIMATbHAS SHEPT U
62 3aKoH COXpaHEHUsI MEXaHUYECKON IHEPTUU 1
63 YPOK-IKCIIEPUMEHT 110 TEME
"DKCnepUMEHTAIbHOE OTIpEAETICHUE
W3MEHEHUS] KHHETUYECKON 1 1
MOTEHITNATFHON SHEPTUH TIPU CKAThIBAHUHT
Teja 1o HaKJIOHHOM miockocTu"
64 KonTtponsnas padota o teme «Pabota u 1 1
MOIIHOCTb. JHEPTUS»
65 AHanu3 KOHTPOJIbHOM paboThI 1
66 ®u3nka u MUp, B KOTOPOM MBI KUBEM 1
67 [lepenaua naBieHus: TBEPABIMU TEIaMHU, 1
JKUIKOCTSIMHU U ra3aMu. 3akoH Ilackaist
68 JlaBneHue B )KUJIKOCTH U ras3e, BBI3BAHHOE 1
JEHUCTBUEM CHJIBI TSHDKECTH
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 12




8 «a» KJUIACC

Ne i/t

Tema ypoka

KoandecTBo 9acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
U3yUYEeHUS

[loBTOpEHNE OCHOBHBIX MOHATUH,
M3YYEHHBIX B Kypce (u3HKu 7 Kiacca.
Tb u Il Ha ypokax ¢usuku.

OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KMHETUYECKON TEOPUU U UX OIIBITHBIE
IO ATBEPK ICHUS

OObscHeHne CBOMCTB TBEPAOTO, JKUJIKOTO U
ra3o000pa3HOro COCTOSHUI BellecTBa Ha
OCHOBE MOJIOKEHUI MOJIEKYJIAPHO-
KMHETUYECKON TEOpUU

TermoBble ABieHUA. Temmneparypa.

o

Bayrpennsis sueprusi. CriocoObl U3BMEHEHUS
BHYTPEHHEH SHEPTUH.

[EEN

TermmonpoBOJHOCTh

Kounseknus

N3nyuenne

L X N

Ypoxk-koudepennus "IIpaktuyueckoe
HCII0JIb30BAHUE TEIJIOBBIX CBOMCTB BEILIECTB
Y MaTepUasioB B LIEJSAX dHeprocOepexeHus"

N N

10.

KonmuecTBO TEIUIOTHI.
VY aenbHas TEII0EMKOCTh

11.

VYpaBHeHue TerioBoro 6ananca. TermiooOMeH
Y TEIUIOBOE PaBHOBECHE

12.

Pacuer xonudecTBa TCIIJIOTHI, HCO6XOI[I/IMOF o
UL HAarpeBaHus TeJla U BbIACISAEMOTO UM IIpH
OXJIAXKICHHUH




13. | Pemenue 3aga4 o teme: «Pacuer kojmduecTBa
TEIUIOTHI, HEOOXOAMMOTO IS HarpeBaHUs
TEJIa U BBIICTISIEMOTO UM TIPH OXJIAKICHUID)
14. | Jlaboparopras padota "HccnenoBanue
SIBJICHUS TETUTO0OMEHA TIPU CMEIIMBAHUN
XOJIOJHOM U Topsiueit BoAbI"
15. | JlJaboparopnas padota "Ornpenencaue
YACIBHOM TEIJIOEMKOCTH BemiecTna'
16. DHeprus TOIUBA. Y IeibHas TEIIoTa
CTOpaHUS
17. Pemrenue 3ama4 Ha HaXOXKIEHHUE JHEPTUH
TOILINBA
18. | BX0oJgHO# KOHTPOJIb
19. | Pabora Hax onrmOKamu.
20. [InaBnenue u oTBEpACBaHNE
KPUCTALTUICCKHUX TEJI.
21. I'paduik nnaBneHUs U OTBEpICBAHMS.
22. V nenpHasg TEIUIOTA IUIABJICHUS.
23. [TapooOpazoBanue U KOHICHCAIIHSL.
24, Wcnapenue
25. Pemtenue 3amay o teme :
«ITapooOpazoBaHue ¥ KOHACHCAITUS
26. Kunenue. Y aenpHas Terwiora
napooOpa30BaHMs U KOHJICHCAIIUH.
3aBUCHUMOCTh TEeMIEpPaTypbl KUIIEHUS OT
aTMOC(hEpHOTO JTaBJICHHS
27. BrnaxxHocTh Bo3ayxa.
28. JlaboparopHas padota "Onpenenenue
OTHOCHUTEJIbHOM BJIQKHOCTH BO3AyXa"
29. Pemenue 3a1au Ha onpe/eieHrne BIaKHOCTH
BO3JIyXa
30. [TpuHIHTIBI pabOTHI TETJIOBBIX JBUTATENCH.
JIBurarens BHYTPEHHETO CTOpaHUs
31. ITapoBas TypOuHa.




32. KII/ TermoBoro aurarens. Tennosbie
JIBUTATENIM U 3alATA OKPYKAOLIEH Cpebl

33. Pemenue 3a1au Ha Haxoxaeaue KI1J]
TEIJIOBOTO JIBUTATEIIS

34, 3aKOH COXpaHEHMsI U MIPEBPALLEHUS SHEPTUN
B TEIUIOBBIX MpoIleccax

35. [ToaroToBka K KOHTPOJILHOU paboTe MO TEME
"TennoBeie sBieHUs. MI3MeHeHME
arperaTHbIX COCTOSIHUI BerecTra'

36. KonTtponbHas pabora no teme "TemnioBbie
siBieHUs. MI3MeHeHne arperaTHbix
COCTOSIHMI BeniecTna'

37. Pabota nag ommbkamMu

38. DnekTpusanus tein. [[Ba pona
AIEKTPUYECKUX 3apsI0B

39. Ypok-uccnenopanue "IneKTpusamus Tel
WHAYKIIMEN U PU CONMPUKOCHOBEHHH "

40. OOBsICHEHUE AIEKTPHU3ALUN TEI

41. B3anmonernicTBue 3apsoKeHHBIX TEIL.

42. 3aKOH COXpaHEHHUsI JIEKTPUUYECKOTO 3apsiia

43. DnekTpuyeckoe noJie. HanpspkeHHOCTD
anekTpudeckoro nosis. [IpuHnun
CYIIEPIIO3UIUH SJIEKTPUYECKUX TOJIEH

44, Hocwutenu s5ekTpuyeckux 3apsjaoB.
DneMeHTapHbIl 3apsaa. CTpoeHue atoMma

45, Crtpoenue atoma. MoHbl

46. IIpoBOTHUKH U AUBIEKTPUKHU.

47. Pewienue 3aga4 Ha npUMEHEHUE CBOMCTB
AIEKTPUUECKUX 3aps0B

48. DNEKTPUYECKUN TOK, YCIIOBHS €T0
CYIIIECTBOBAHUSL.

49. M cTOYHMKH 31EKTPUUECKOTO TOKA

50. JIefCTBUSI SIEKTPUYECKOTO TOKA




51. VYpok-uccnenosanue "Jlelicreue 1
3JIEKTPUYECKOTO I10JIs HA IIPOBOJIHUKYU U
JUBIIEKTPUKH"
52. DneKTpUYecKuil TOK B METaJUIaX,
KUJKOCTSAX M ra3ax
53. DnekTpuyeckas 1enb U €€ COCTaBHbIE YaCcTU
54. Cuna Toka. Ammepmerp. 0.5
55. JlaboparopHas pabota "M3mepeHune cuibl
ToKa"
56. DnexTpuueckoe HanpshkeHue. BoabtMmerp 0.5
57. JlaboparopHas padota "U3mepeHue u
peryJIMpOBaHUE HANPSIKEHUA"
58. ConpoTHBIEHNE TPOBOTHUKA.
59. VY enpHO€e CONPOTUBIICHUE BEIIECTBA
60. Bupryanspnas mabopatopnas pabota 1
"3aBUCUMOCTb JIEKTPUUYECKOTO
CONIPOTHUBIICHHUS MPOBOJIHMKA OT €r0 JUTUHBI,
IIJIOIIAIM [TONIEPEYHOTO CEYEHUS U
Marepuana"
61. Peocratsl
62. 3aBUCHUMOCTb CUJIbI TOKA OT HAPSKCHUSL.
3akon OMa Jy1s ydyacTka enu
63. JlaGopaTtopHnas pabota "HccnenoBanue 1
3aBUCHMOCTH CUJIBI TOKA, UAYIIETO Yepe3
pEe3UCTOp, OT CONPOTUBIICHUS PE3UCTOPA U
HanpsbKeHus Ha pe3uctope”
64. IlocnenoBarenbHOE cOeIUMHEHHUE
MIPOBOJIHUKOB
65. Pewrenue 3agau mo reme
«IlocnenoBaTenbHOE COCAMHEHHUE
IIPOBOTHUKOB»
66. [TapautenpHOE COCIMHEHUE TPOBOIHUKOB
67. Pemenue 3anau no teme: «IlapamnensHoe

COCAMHCHUC ITPOBOJHUKOB»




68. CMeleHHOe COeIMHEHUE MPOBOJHUKOB

69. JlaGopatopnas pabota "IIpoBepka mpaBuia
CJIOKEHHUSI HAPSDKEHUM ITpU
MOCJIEI0BATEIILHOM COCTUHEHHUH JIBYX
pe3ucTopon"

70. JlabopatopHas pabota "IIpoBepka mpaBuia
JUTSI CHJTBI TOKA TIPH MapajuieIbHOM
COCIMHEHUH PE3UCTOPOB"

71. Pemenue 3agau Ha mpumeHenue 3akona Oma
JUTSI pa3JIMYHOTO COEAMHEHHS TTPOBOTHUKOB

72. PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO TOKA.
3akoH Jlxoyna-Jlenna

73. PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO TOKA.
3akoH Jlxoyna-Jlenna

74. JlabopaTtopHnas pabota "OnpeneneHue
paboThI 3IEKTPUUECKOTO TOKA"

75. JlaGopaTtopHnas padota "Onpenenenue
MOIIHOCTH 3JIEKTPUYECKOTO TOKa"

76. Konpnencarop.

77. DJIEKTPOEMKOCTh TJIOCKOTO KOHAEHCAaTOpa

78. DIEKTPUYECKUE LIETTH U MOTPEOUTENN
ANIEKTpUYECKoii s3Hepruu B ObITY. KopoTkoe
3aMbIKaHUE

79. [ToaroToBka Kk KOHTPOJILHOU paboTe MO Teme
"DnekTpuueckue 3apsaabl. 3apsHKeHHbIE Teaa
U ux B3aumoaenctsus. I1o0cTOSIHHBIH
3JIEKTPUUECKUN TOK"

80. KonTtponbHas padoTa o teme
"DnekTpuueckue 3apsaabl. 3apsHKeHHbIE Tea
U uX B3aumoencTBus. IlocTossHHbIN
AIEKTPUYECKUH TOK"

81. PaGora Hax ommOkaMu

82. [locTosiHHBIE MAarHUTHI, UX B3aUMOJCICTBUE




83. VYpok-uccnenosanue "M3yduenue nonei 1
MMOCTOSTHHBIX MAarHUTORB"

84. MarnutHoe nojie. MaruutHoe mnosie 3eMJIi U
€ro 3HaA4YCeHHE IS )KU3HU Ha 3emiie

85. OmneiT Dpcrena. MarautHoe noJie
ANEKTPUUECKOTO TOKa MarauTHoe mosie
KaTYIIKUA C TOKOM

86. [IpuMeHeHne 2EKTPOMArHiTOB B TEXHUKE. 0.5
JlabopaTtopHnast pabota "M3ydeHue nercTBus
MAarHUTHOTO TIOJISI HA MIPOBOJIHUK C TOKOM"

87. DneKTpoABUTaTeNb MOCTOSIHHOTO TOKA.
Hcnonp3oBanme 37EKTPOABUTATENCH B
TEXHUYECKUX YCTPOMCTBAX U HA
tpancnopre. JlabopaTopHas pabora
"KoHcTpyupoBaHnue u uzydeHue padboTsl
3NeKTpoaBUTaTes"

88. NHayKys MarHuTHOTO MOJIS

89. MarsuTHbIN NOTOK

90. OnbiTel @apajes. 3aKOH JIEKTPOMarHUTHOM
unayknuu. [Ipasumo Jlenma

91. IIpaBuno Jlenna

92. OnekrporeHeparop. CrocoOsl MoaydeHus
JNEKTPUUECKON S3HEPTUU. DIEKTPOCTAHIIUU
Ha BO30OHOBJISIEMBIX HCTOUHHUKAX YHEPTUH

93. [lepenaya sneKTpUYECKON SHEPTUH.
Tpanchopmaropsl

94. [ToaroToBka K KOHTPOJBLHOU paboTe MO TEMe
"DJIeKTpUUECKHE U MAarHUTHbIC SIBJICHUS"

95. KounTtponsHas pabora no teme
"DeKTpUYECKHE U MAarHUTHBIE sIBJICHUA"

96. PaGora Hajg ommbkaMu

97. Buas! uznyuenus. Ilnockoe 3epkaiio. 3akoH
OTPAKEHHUSI CBETA

98. 3aKOH NPEIIOMIIEHHUS CBETA




99. Buaer muna3. Onruueckas cuia JIUH3

100. | ITocTpoenne n300paKeHHs B JIMH3AX

101. | @opMyIia TOHKOM JIMH3BI

102. | [loBTrOopenue. PaboTa ¢ Tekcramu 1o Teme
"Onruka”

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 2 14.5




8 KUIIACC

Nen/m | Tema ypoka KoJun4yecTBo yacos Hdara
Bcero Konrpoabubie | IlpakTnuyeckue | H3y4eHHs
padoTsbI padoThI
1 OcCHOBHBIE TIOJIOKEHUST MOJIEKYIISIPHO- 1
KHHETUYECKOUW TEOPHUHU U MX OTIBITHBIC
TTOATBEPIKICHUS
2 Macca u pa3Mep aTOMOB U MOJIEKYJI 1
3 Mojenu TBEPIOTO, KUAKOTO U 1
ra3000pa3HOro COCTOSIHUM BEIIeCTBA
4 OObsicHEHHE CBOMCTB TBEPOTO, KUJIKOTO U 1
ra3o00pa3HOro COCTOSIHUH BeIllecTBa Ha
OCHOBE MOJIOKEHUI MOJIEKYJIIPHO-
KMHETUYECKON TEOpUU
5 Kpucrannmaeckue n amopdasie Tena 1
6 CmaunBaHuE U KallWUBSIPHOCTb. 1
[ToBepXHOCTHOE HATSKEHUE
7 TennoBoe pacMpeHne U CKaTHE 1
8 Temnepatypa. CBs3b TEeMIIEpaTyphl CO 1
CKOPOCTBIO TEIUIOBOTO JIBMYKEHUS YaCTHUIL
9 Buyrpennsis sueprus. CriocoObl H”3BMEHEHHS 1
BHYTpPEHHE 3Hepruu
10 Bupl Teronepenaun 1
11 Ypok-koHpepennus "[Ipaktudeckoe 1 1
WCI0JIb30BaHUE TETNIOBBIX CBOWCTB BEIIECTB
Y MaTepUaJIoB B LIEJSX dHeprocOepexeHus"
12 KomuuectBo Tenmnotel. Y neabHas 1
TEIIOEMKOCTh
13 YpaBHEeHHE TEIJIOBOTO OanaHca. 1

TermmooOMeH U TEII0BOE pPaBHOBECHUC




14

JlaboparopHas padota "HMccrnenoBanmne
SIBJICHUS TEIUNI00OMEHA TIPU CMEIIMBAHUH
XOJIOJIHOM U ropsiuei Boab!"

15

Pacuer xommdecTBa TEILIOTHI,
HE0O0XOAMMOTO JUIsl HAarpeBaHus Teja u
BBIJICTISIEMOTO MM TIPY OXJIKICHUN

16

JlaboparopHnas padota "Onpenerenne
paTopHasd p P
YACIBHOM TEIJIOEMKOCTH BemiecTna'

17

OHeprud TomIuBa. Y ienbHasl TeraoTa
CropaHus

18

[InaBnenue n oTBEpACBaHNE
KPUCTAJNINYECKUX TeJl. Y IeJIbHAs TerIoTa
IJIaBJICHUS

19

Jlaboparopnas padota "OnpeneneHue
patop p p
YAEIbHOW TETUIOTHI TIJIABJICHUS JIbaA"

20

[TapooOpazoBanre 1 KOHICHCAIIHS.
Hcnapenue

21

Kunenwne. Y nenpHas Terwiora
napooOpa30BaHUs U KOHJICHCAIIHH.
3aBUCHMOCTB TEMIIEPATYPhl KUTICHUS OT
aTMOC(hEpHOTO TaBJICHHS

22

Bnaxxnocts Boznyxa. JlabopaTopHas pabota
"OnpenesieHue OTHOCUTEIBHON BIAXKHOCTH
BO3YyXa"

23

Pemenne 3a1a4 Ha OoIpCaAcCICHUC BIa>KHOCTHU
BO3yXa

24

[TpuHIMIBI paOOTHI TEIJIOBBIX JBUTATENCH.
[TapoBas TypOuHa. /[Buratens BHyTpEeHHETO
CrOpaHus

25

KII TermoBoro apuratens. TemnaoBbie
JIBUTATENM U 3aIIUTa OKPYKAIOMIEH cpeibl

26

3aKkoH COXpaHCHU: U IPCBpPALICHUS SHCPIUA
B TCTIJIOBLIX IMPONECCAaX




27

[ToaroToBKa K KOHTPOJILHOU PabOTE MO TEME
"TermnoBble sBIeHU. V3MeHeHne
arperaTHbIX COCTOSIHUI BeriecTra'

28 KoHnTponsHas padora o teme "TeruioBbie
sBJICHUS. VI3MEeHeHue arperaTHbix
COCTOsIHUI BemlecTBa"
29 Dnektpuzanus Ten. [IBa pona
AIIEKTPUYECKHX 3aPS/IOB
30 Ypok-uccienoBanue "DIEeKTPU3AUS TEI 1
WHIYKIMENH U IPU CONPUKOCHOBEHUH"
31 B3aumoneiicTBue 3apsKeHHBIX Tell. 3aKOH
Kynona
32 Onexrpudeckoe moiie. HanpsokeHHOCTh
anekTpudeckoro nosst. [IpuHnmn
CYNEpPIO3UINH AIIEKTPHUUYESCKHX IOJIeH
33 Hocurenn >nekTpudeckux 3apsioB.
DnemeHTapHbIi 3apsia. CTpoeHne aroMa
34 [TpoBOAHMKHM U AUDIIEKTPUKH. 3aKOH
COXPAHEHHUS AMEKTPUYECKOTO 3apsa
35 Pemenne 3a1a4 Ha mpuMEHEHHE CBOWCTB
AIIEKTPUYECKHUX 3apSI0B
36 DIEKTPUUYECKUM TOK, YCIIOBHS €0
cyuiecTBoBaHus. MIcTOUHUKI
AJIEKTPUYECKOT0 TOKa
37 JIeficTBUS SIEKTPUIECKOTO TOKA
38 VYpok-uccnenoanue "JlelictBue 1
ANEKTPUYECKOTO MOJIS Ha IPOBOJHUKY U
JIUAJIEKTPUKHU"
39 DIEKTPUYECKUM TOK B METAILIAX,
KUAKOCTAX M razax
40 DnexTpuyecKkas 1enb U e€ COCTaBHbIC YacTH
41 Cuna Toka. JIabopatopHas paboTa 0.5

"3MepeHune U perylimpoBaHUe CUIIbI TOKA"




42

DnexTpuueckoe HanpskeHue. BoabTmerp.
JlaboparopHas padota "M3mepeHue u
peryaupoBaHue HanpsKeHus "

0.5

43

CornpoTHBieHUE MPOBOAHUKA. Y IETBHOE
CONPOTHBIICHUE BEIIECTBA

44

JlaboparopHas padoTa "3aBHCHMOCTh
AIIEKTPUYECKOTO COTIPOTUBIICHUS

MPOBOJIHUKA OT €T0 JUTUHBI, IJIOIIA TH
MONEPEYHOr0 CeYEeHUs U MaTepuana”

45

3aBHCHMOCTb CHIIBI TOKA OT HAINPSKCHUSI.
3axon Oma Juisl yyacTKa [enu

46

JlabopaTtopHnas pabota "MccnenoBanue
3aBHCHMOCTH CHJIBI TOKa, HIIYIIETO Yepe3
PE3UCTOP, OT COMPOTHUBIICHHSI PE3UCTOPA H
HanpspKeHUs Ha pe3ucrope”

47

HOCJ’IG}IOB&TGJ’IBHOG H MapaJijiCJIbHOC
COCAMHCHUA ITPOBOJAHHUKOB

48

JlaGopaTtopHnas pabdota "IIpoBepka mpaBuia
CIIOEHHSI HAMIPSHKEHUH TTPH
MOCJIEIOBATEILHOM COEIMHEHUU JIBYX
pe3ucTtopon”

49

JlaGopaTtopHnas pabdota "IIpoBepka mpaBuia
JUIS CUJIBI TOKA MPU MapajuieIbHOM
COCJIMHEHUU PE3UCTOPOB"

50

Pemenne 3a1a4 Ha IPUMCHCHNEC 3aKOHA Owma
JJI1 pa3JIM4HOIr0 COCAMHCHUS ITPOBOJHUKOB

51

PaboTa 1 MOIITHOCTB AJIEKTPUYECKOTO TOKA.
3akoH Jlxoyns-Jlenna

52

JlaboparopHnas padota "Onpenenenue
paboThI ¥ MOIITHOCTH AJNEKTPUYECKOTO TOKa"

53

DJEeKTpUUECKHUE LIEeTH U OTPeOnTeNn
3JIeKTpUYEeCcKOi 3Hepruu B ObITy. KopoTkoe
3aMbIKaHHe




54

[ToaroroBka Kk KOHTPOJIBHOU padoTe MO TEME
"DnekTpuueckue 3apsabl. 3apsHKeHHBIC Tea
H uXx B3aumoacucTaus. I1ocToOSHHBIN
AIEKTPUYECKUHN TOK"

55

KonTtposnsHas paboTa o teme
"DnekTpuueckue 3apsabl. 3apsDKCHHBIC Tea
H uXx B3aumoacucTaus. I1ocTOSHHBIN
DIEKTPUYECKUHN TOK"

56

ITocTosTHHBIE MarHUTHI, UX B3aUMOICHCTBHE

57

VYpoxk-uccnenosanue "M3ydeHue nonen
MMOCTOSTHHBIX MAarHuTOB"

58

MaruutHoe noJjie. MarautHoe noJjie 3eMiId U
€ro 3Ha4YeHHUE JUIA >KU3HU Ha 3eMiie

59

OmneiT Opcrena. MarautHoe nosue
JIEKTPUUYECKOTO TOKa MarHuTHoe mnose
KaTylmIK1 ¢ TOKOM

60

[IpuMeHeHne 3EKTPOMArHiTOB B TEXHUKE.
JlabopaTtopHnas paborta "M3ydeHue necTBus
MAarHUTHOTO MOJISl Ha MPOBOJHUK C TOKOM"

0.5

61

DNeKTpOoABUTaTENb MOCTOSIHHOTO TOKA.
Hcnonb30BaHue 35eKTpOIBUTaTENECH B
TEXHUYECKUX YCTPONCTBAX U Ha
tpancnopre. JlabopaTopHas pabora
"KoncTpyupoBaHue u u3yueHue paboThl
3JIeKTpoABUTaTENs "

62

OmnbiTel @apazest. 3aKOH 3JIEKTPOMarHUTHOM
naaykuuu. [Ipasuno Jlenna

63

DnektporeHepatop. CocoObl MOTydeHHUS
ANEKTPUYECKON SHEPTrUu. DIEKTPOCTAHIINU
Ha BO30OHOBJISIEMBIX HCTOYHUKAX YHEPTUH

64

[ToaroToBka K KOHTPOJKHOM pabOTe MO TeMe
"DJIeKTpUUECKHEe U MAaTrHUTHBIC SIBJIICHUS"

65

KonTponsHas pabota o Teme
"DJIeKTpUUECKHEe U MarHUTHbBIE SIBJICHUS"




66 PesepBHeIit ypok. Paborta ¢ TekcTamu 1o 1
teme '""TerioBble siBIeHUS"
67 PesepBHrIit ypok. PaboTta ¢ TekcTamu 1o 1
teme "[1oCTOsIHHBIN 21eKTpUuyecKuil TOK"
68 PesepBHeIit ypok. PaboTta ¢ TekcTamu 1o 1
teme "MarauTHbIe SBIICHUS "
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 14.5




9 KUIIACC

KoaudecTBo 4acoB

Ne Jara
w/n Tema ypoka Beero Konrpoasubie | IlpakTuueckue H3yveHHs
padoTsbI padoThI
1 Mexanundeckoe aBuxeHue. MarepuanbHas 1
TOYKa
9 Cucrema orcuera. OTHOCUTEIILHOCTh 1
MEXaHUYECKOTO JIBHIKCHUSI
3 PaBHOMEpPHOE PAMONIMHENHOE IBHKEHUE 1
4 HepaBHOMepHOE PSIMOJIMHEHHOE ABUKEHUE. 1
Cpennsisi ¥ MTHOBEHHAsI CKOPOCTh
5 [IpsimonrHENHOE PAaBHOYCKOPEHHOE 1
JIBHOKEHUE. Y CKOpEHUE
CKOpOCTh MPAMOJIMHEHHOTO
6 PaBHOYCKOPEHHOTO JBIKEeHHS. ['paduk 1
CKOpOCTH
JlaGopaTtopHnas padorta "OnpeneneHue
7 YCKOPEHHMS TeJIa IMPU PAaBHOYCKOPEHHOM 1 1
NBIDKEHUH 110 HAKJIOHHOM I1ocKocTH"
8 CBobOoauoe nmagenne ten. OnelTel [anunes 1
PaBHOMEpHOE NBUXKEHUE IO OKPYKHOCTH.
9 [Tepuon u yacTora oOpamenus. JIunelHas u 1
YIJ10Bast CKOPOCTH
10 LlenTpoCcTpeMHUTENIBHOE YCKOPEHUE 1
11 IIepsblit 3ak0oH HproToHa. Bektop cuisl
12 Bropoi1 3akoH HeroTona. 1

PaBHonelicTByrOIAs crita




13

Tpertuii 3akon Hetotona. Cynepno3uius Cui

Pemenne 3aa4 Ha IPUMCHCHHEC 3aKOHOB

14
Herorona

15 Cuna ynpyrocrtu. 3akoH ['yka

16 Pemenue 3anau no teme «Cuia ynpyroctu»

17 JlabopaTtopHas pabora «OnpeneneHue
KECTKOCTH TIPYKHHBD)

18 Cua TpeHust

19 Pemenue 3a1au no teme «Cuia TpeHUs»

20 JlabopaTtopHnas pabota "Onpenenenue
ko3 durmenTa TpeHUs CKOTBKEHUS"

21 Pemenne 3amau no teme "3akoHsl HeroToHA.
Cuna ynpyroctu. Cuna Tpenus"

99 Cuna TsbKeCcTH M 3aKOH BCEMHPHOTO
TATOTEHUS. Y CKOpEHHE CBOOOTHOTO MaJICHHS

23 Pemenue 3agay nmo teme "Criia TSHKECTH U
3aKOH BCEMHUPHOTO TATOTEHUS"

24 [lepBas kocMHuuecKas CKOPOCTb.
HesecomocTs u neperpysku

25 KontponbHas padota «JluHamukay
PaBHOBecHe MaTepuanbHOW TOUKH.

26 AbcomotHo TBEpAOE Teno. PaBHOBecue
TBEP/IOTO Tela C 3aKPETUIEHHOIT OCBIO
BpaIlICHUS

27 MowmenT cuisl. LleHTp TskecTn

)8 Pemenue 3agay o teme "MOMEHT CHUIIBL.

Hentp Tsixectn"




[MoaroToBka K KOHTPOJILHON pabOTe MO TeMe

29 "MexaHu4eckoe JBUKEHUE.
B3aumoneiicteue ten"
KonTtposnsHas paboTa o teme

30 "MexaHH4YeCKO€e JBIKECHHE.
B3aumoneiicteue ten"
Nmnynsc Tena. Umnysbe cuibl. 3aKoH

31 COXpaHEHUs UMITyJIbCca. YIIPYroe U
HEYNPYroe B3aUMOJICHCTBHE

32 Pemenue 3agau no teme "3aKkoH COXpaHEHUS
nMIynbca'

33 Ypok-koHpepennus "PeakTuBHOE IBHKEHUE
B MIPUPOJIE U TEXHUKE"

34 Mexanuveckasi paboTa U MOIITHOCTh

35 PaGota cuibl TSKECTH, CUITBI YIIPYTOCTH U
CHWJIbI TPEHUS
JlabopaTtopHas pabora «OnpenenecHue

36 paboThI CUJIBI TPEHHUS ITPU PABHOMEPHOM
JBUKEHHUH TeJa 10 TOPU30HTAIBHON
MTOBEPXHOCTH»

37 Cs3b sHeprun u padoTsl. [loTeHnanbHas
SHEprus

38 Kunernueckas sneprus. Teopema o
KMHETUYECKOU SHEPTruu

aKOH COXPaHEHHsI SHEPTHH B MEXaHHKe
39 3
40 JIaGopatopHas pabota «/3ydeHne 3akoHa

COXPAHCHUS SHCPTUM




Konebarensnoe JABHKXCHHUC U €T'0

41 XapaKTEPUCTUKHU

42 3aryxaromue Koyiebanus. BeinyxieHHbIe
Konebanus. Pezonanc

43 MareMaTnueckuii 1 IpyKMHHBIM MAsITHUKH
VYpoxk-uccnenoBanue «3aBUCUMOCTD TIEPHOIA

44 KOJIe0aHUM OT HKECTKOCTHU MPYKUHBI U MacChI
rpy3a»

45 [IpeBparienue sHEPTUN MIPU MEXAHUUYECKUX
KOJIeOaHUX
JlabopaTtopHas pabora «OnpeneneHue

46 4acTOTHI U IEPUOAA KOJIeOaHUN PYKMHHOTO
MasITHUKa»
JlabopaTtopHnas pabota «IIpoBepka

47 HE3aBHCHUMOCTH TIepHo/ia KoJebaHuii rpysa,
MOJABEILIEHHOTO K HUTH, OT Macchl Tpy3a»
Mexanunueckue BoaHbl. CBOMCTBa

48 MeXaHU4YeCKUX BOJH. [IpoonabHbIe 1
MOTIEPEYHbIE BOJIHBI

49 Ypok-koHpepeHius "MexaHnueCcKre BOJHBI
B TBEpJ0oM Tene. CelicMuueckue BOJHbI"

50 3Byk. PacnipocTpaHenue u oTpaxkeHue 3ByKa

51 Ypok-uccnenosanue "Habmrogenune
3aBHUCHUMOCTH BBICOTHI 3BYKa OT YaCTOTHI"

59 I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTUYECKHI1 pe30HaHC

53 Ypok-koHpepeHus "YIpTpa3ByK u

nH(Pa3BYK B IPUPOJIE U TEXHUKE"




54

[ToaroToBKa K KOHTPOJILHOU PabOTE MO TEME
"3akoHbI coXpaHeHUsl. MexaHn4ecKue
KoJieOaHus U BOJIHBI"

55

KoHnTponsHas padora 1o Teme "3aKoHbI
coXpaHeHUs. MeXaHu4YeCKue KOJIeOaHus U
BOJIHBI"

56

DNeKTPOMarHuTHOE TOJIE.
9J'ICKTpOM21FHHTHBI€ BOJIHBI

57

CBoiicTBa AJIEKTPOMATHUTHBIX BOJIH

58

Ypok-konpepennus "[lkana
OJICKTPOMArHUTHBIX BOJIH. Hcnoms3oBanne
OJICKTPOMArdWTHBIX BOJIH JJIA COTOBOH
cBa3n"

59

Ypok-uccnenoBanue "N3yuyeHne CBOUCTB
3JIEKTPOMArHUTHBIX BOJIH C IIOMOIIIBIO
MoOuIpHOTO Tenedona"

60

Pemenue 3aga4u Ha onpeiesIeHUE YacTOThI U
JUTHHBI 3JICKTPOMArHUTHOM BOJTHBI

61

DeKTpOMarHuTHas IpUpojia CBETa.
CxopocTth cBeTa. BoHOBBIE CBOMCTBA CBETA

62

Hctounuku ceta. [Ipsamonnneitnoe
pacrnpocTtpaneHnue cera. 3atmenus CoJiHIa
u JlyHsl

63

3aKkoH oTpaxeHHs cBeTa. 3epkana. Pemenue
3a/1ay Ha TPUMEHEHUE 3aKOHA OTPaKECHUS
cBeTa

64

HpeHOMHeHI/IC cBeTa. 3aKOH MMPEIOMIICHU A
CBCTa




[TonHOE BHYTpEHHEE OTPAKEHHE CBETA.

65 Hcnonp30BaHme MOJHOTO BHYTPEHHETO
OTPaXCHHS B ONTHYECKUX CBETOBOAX
JlaboparopHas padota "HMccrnenoanue

66 3aBHCHUMOCTH YTJIa MPEJTOMIICHHUS CBETOBOTO
Jy4ya OT yIJia NaJieHus Ha rpaHule "BO3IyX-
cTexno™"

VYpoxk-koupepennus "Hcnonp3oBaHue

67 MTOJTHOTO BHYTPEHHETO OTPAKEHUS:
CBETOBO/IbI, ONITUKOBOJOKOHHAS CBA3b"

68 Jlun3el. OnTHYecKas Crjia JIMH3BI

69 IMoctpoenue n300paskeHMt B THH3AaX
JlabopaTtopHnas pabota "Onpenenenue

70 (hOKYCHOTO PACCTOSIHUS M OTITHUECKON CHJTBI
cobuparotei TMH3bI"

71 VYpoxk-koudepennus "OnTuueckue JIUH30BbIC
npudopsr"

72 ['1a3 xak ontuyeckasi cucrema. 3peHue

73 Ypoxk-koudepennus "Jledextor 3penus. Kak
COXpaHUTH 3peHue"

Paznoxxenue 6enoro ceeta B crieKTp. ONbITHI

74 Herotona. CrnoxeHne cCrieKTpalbHbIX I[BETOB.
Jucnepcus cBeta
Jlaboparopnas pabota "OnbIThI IO

75 Pa3NoKEHUI0 OENIOro CBEeTa B CIIEKTP U

BOCIIPHUATHIO LIBETA [TPEIMETOB IPU UX
HaOJI0IeHUH yepes3 LBETOBbIE (PUIbTPHI"




VYpoxk-nipaktukym "BoiHOBBIE CBOWCTBA

76 CBeTa: JHcIiepcusi, HHTep(epeHus 1
mudpakmus’”

77 OmneiTel Pesepdopaa u muranerapaast MoIeihb
aToma

78 [Toctrynatel bopa. Monens atoma bopa

79 Hcnyckanne v mOTJIoOneHne CBETa aTOMOM.
KBanTel. JInHEHUaThIE CIIEKTPHI

80 VYpoxk-nipaktukym "HabimroieHre ciekTpoB
HucmycKaHus"

81 PannoakTuBHOCTH U €€ BHIBI

82 Crpoenue atomHoro sapa. Hykinonnas
MO/IENTh

83 PannoaktuBHbIC mpeBparnieHus. M30Tombr

84 Pemenue 3agay nmo reMme: "PagnoakTUBHEBIE
npeBpaiieHus"

85 [Tepuon monmypacnazna

86 Ypok-koHpepenius "PagnoakTuBHbIS
U3JIy4YCHHS B PUPOJE, MEIUILIMHE, TEXHHUKE"

87 SnepHble peakiyy. 3aKOHbI COXpaHEHUs
3apsAI0BOTO U MAaCCOBOTO YHCET

88 DHeprusi CBs3U aTOMHBIX siiep. CBsi3b MaccChl
U DPHEPT U

89 Pemenne 3agau no reme "AnepHeie
peakuun"

90 Peakuuu cunTtesa u neneHus saep.

Ncrounnku sHeprun CosHIA U 3BE3 ]




91

Ypok-koHpepenus "SnepHas sHEpreTuka.
JIeNCTBHS palMOAKTUBHBIX U31y4€HUN Ha
YKUBbIE OPraHU3MbI"

92

[ToaroToBka K KOHTPOJILHOU paboTe MO TEME
"DJIeKTpOMarHUTHOE TIOJIE.
DNeKTpOMarHUTHBIC BOJHBI. KBaHTOBBIE
siBIICHUS"

93

KonTponsHas pabora no teme
"DJIeKTpOMarHUTHOE TIOJIE.
DJIEKTpOMAarHuTHbHIE BOJIHBI. KBaHTOBBIE
sBIeHUS"

94

[ToBTOpenue, o606meHue. JlaboparopHsie
paboTsl o Kypcy "B3aumoneiictBue ten"

95

[ToBTOpenue, o6obmenue. Pemenue
pacyYeTHBIX M KaYE€CTBEHHBIX 3aJ1a4 110 TEME
"TennoBsie nporecch”

96

[ToBTOpenue, o6obmenue. Pemenue
pacyeTHBIX M KaYECTBEHHBIX 3aj1a4 110 TEME
"KIIJI TerioBsIX aBurarenci'”

97

[ToBTOpenue, o6oomenue. Pemenue
pacueTHBIX M KaueCTBEHHBIX 3a/1a4 110 TeMe
"KII/I a3nexTpoycTaHoBOK"

98

[ToBTOpeHme, 0600meHne. JlTabopaTopHbIe
paboTsI o Kypey "CBeToBble sIBIEHUS"

99

[ToBTOpenue, 0606menue. Pabota c
TEKCTaMH 10 TeMe "3aKOHbI COXPAaHEHUS B
MexaHuke"




100 [ToBTOpenue, 0606menue. Pabora ¢ 1
tekcTtaMu 110 Teme "Konebanus v BOJIHBI"

101 [ToBTOpenue, 0606menue. Pabora ¢ 1
TekcraMu 110 TeMe "CBeTOBBIC ABJICHH"
[ToBTOpenue, o6obmenue. Padora c

102 TekcTamu 1o TeMe "KBaHTOBas u sifiepHast 1
¢uzuxa"

OBLIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 27







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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