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INOACHUTEJIBHASA 3AIINCKA

ConeprkaHue nporpaMMbl HalIpaBIeHO Ha (POPMUPOBAHHUE €CTECTBEHHOHAYYHOM IPaMOTHOCTH Y4aIUXCs U
OpraHu3aIIo U3y4YeHUsl (PU3MKU Ha JEeSITeIbHOCTHON OCHOBE. B Hell yUUTHIBaIOTCS BO3MOXKHOCTH IIPEIMETa
B peanm3anuu TpedoBanunii ®I'OC OO0 k miaaHupyeMbIM JIMYHOCTHBIM U METAIIPEIMETHBIM PE3yIbTaTaM
00yueHus, a TAK)KE MEXIPEIMETHBIE CBSI3U €CTECTBEHHOHAYUHBIX YUYEOHBIX IIPEAMETOB Ha YPOBHE
OCHOBHOTO O0IIIer0 00pa3oBaHusl.

OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O IIPEJIMETA «®PU3UKA»

Kypc ¢pusukn — cucteMoo0pa3yromuii Al €CTECTBEHHOHAYYHBIX YY€OHBIX MTPEIMETOB, IIOCKOIBKY
¢u3nUecKre 3aKOHbI JIS)KAaT B OCHOBE MPOILIECCOB U SIBICHUH, N3y9aeMbIX XUMHEN, ONOJIOTHEH, acTpOHOMHUEH
u pusnueckoii reorpadueid. dusznka — 3TO MpeAMET, KOTOPHIH HE TOJIBKO BHOCUT OCHOBHOM BKJIAJ B
€CTeCTBEHHOHAYYHYIO KapTUHY MHPA, HO U IPEJOCTABIISICT Hanbosiee siCHbIe 00pa3Ibl IPUMEHEHHS HAYYHOTO
METO/1a MO3HAHUS, T.€. clIoco0a MOIy4eHHs JOCTOBEpHBIX 3HaHMH 0 mupe. Hakonen, ¢pusnka — 310
IIpeIMET, KOTOPbIN HapsAIy C IPYTUMHU €CTECTBEHHOHAYYHBIMU IIPEIMETaMU JOKEH JaTh IIKOJIbHUKAM
IPECTaBICHNE 00 YBIEKATEIbHOCTH HAYYHOI'O HUCCIIEJOBAHUSA U PAIOCTU CAMOCTOSITEIbHOIO OTKPBITHS
HOBOT'O 3HAHMSL.

OpnHa U3 T1aBHBIX 33734 (PU3NUECKOro 00pa30BaHUs B CTPYKTYpe 001Iero oopa3oBaHusi COCTOUT B
(OpMHPOBAHNHU €CTECTBEHHOHAYYHOW I'PaMOTHOCTH U HHTEpeca K HayKe y OCHOBHON Macchl 00y4aronmxcs,
KOTOpBbIE B JJaJIbHEHIIEM Oy IyT 3aHATHI B CaMbIX pa3Ho 00pa3HbIX cepax nesreabHocTH. Ho He MeHee
BaXHOMW 3aJ1a4ei SBJIETCS BBISIBJICHUE U IIOArOTOBKA TAJIAHTJIMBBIX MOJIOABIX JIFOJEH ISl IPOAOIKEHUS
o0pa3oBaHus U JajbHeHel mpopeccuoHaIbHON 1eATEIbHOCTH B 00J1aCTH €CTECTBEHHOHAYYHbIX
UCCIIEIOBAaHUN U CO3[JaHUU HOBBIX TE€XHOJOTHH. COrIacHO MPUHATOMY B MEXIYHAPOJAHOM COOOIECTBE
orpeenenuto, «KEcrecTBeHHOHaY4Hasi TPAMOTHOCTb — 3TO CITIOCOOHOCTD YeJI0BEKa 3aHUMAaTh aKTUBHYIO
IPaXXJIaHCKYIO MO3UIIMIO MO 0OIIECTBEHHO 3HAYMMBIM BOIIPOCAM, CBS3aHHBIM C €CTECTBEHHBIMU HayKaMu, U
€ro TOTOBHOCTb MHTEPECOBATHCS €CTECTBEHHOHAYYHBIMH HieIMU. HaydHO rpaMOTHBIN 4€TI0BEK CTPEMUTCS
y4acTBOBAaTh B ApT'YMEHTUPOBAHHOM OOCYKJEHUU MPOOJIeM, OTHOCAIIMXCS K €CTECTBEHHBIM HayKaM U
TEXHOJIOTUSIM, YTO TPeOyeT OT HEero CIEAYIOUIMX KOMIIETeHTHOCTEH:

— Hay4HO OOBACHATH SIBJICHHA,
— OIICHUBATHb U IIOHUMAThb 0COOEHHOCTH HAaYYHOI'O UCCIICAOBAHUA,
— HHTCPIPETUPOBATH JAHHBIC U UCII0JIb30BATh HAYYHBIC JOKA3AaTCIbCTBA JIS MTOJTYUCHHUS BBIBOOOB.

N3ydenue pus3nku ciocoOHO BHECTH pelIaloInid BKIIa] B JOPMUPOBAHNE €CTECTBEHHOHAYYHON
TPAaMOTHOCTH OOYJarOITUXCS.

HEJN N3YYEHUSA YYEBHOI'O IPEJIMETA «®PU3UKA»

Lenu n3yyenus (HU3MKU Ha ypOBHE OCHOBHOI'O 00I11ero o0pa3oBaHus onpeaeneHs! B Konnenuun
npenojiaBaHus yueoHoro npenmera «®dusnka» B 00pa3zoBaTeabHbIX opranuzanusax Poccuiickoii @eneparum,
pean3yIoLIMX OCHOBHBIE 00111e00pa3oBaTeIbHbIe IPOrpaMMBbl, YTBepKIEHHOH perienuem Komnernu
MunucrepcrBa npocsetienus: Poccuiickoit @eneparyn, npotokoi ot 3 nexadps 2019 r. Ne [TK-4BH.

Lenu u3ydenus Gu3MKu:

— npuoOpeTeHre HHTepeca U CTpeMIICHHUS 00yUYaIOIIMXCs K HAYYHOMY U3YYEHUIO MTPUPO/IHI,

pa3BUTHE HMX MHTEJUICKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

— Ppa3BUTHUC HpGI[CTaBJIeHI/Iﬁ 0 HAYYHOM MCTOJIC MMO3HAHUA U (I)OpMI/IPOBaHI/Ie HUCCICIO0BATCIBCKOT'O
OTHOIICHMUS K OKPYKaIOIIUM ABJICHUAM,



— (opMHpOBaHE HAYYHOTO MUPOBO33PEHUS KaK pe3yabTaTa H3y4eHHs] OCHOB CTPOCHHS MATEPUH U
(dbyHIaMEHTANBHBIX 3aKOHOB (DPU3HKHU;

— ¢opMupoBaHUE IPEACTABICHHUH O POJIU (DU3UKHU TSl pa3BUTHS IPYTHUX €CTECTBEHHBIX HAYK, TEXHUKHU
U TEXHOJIOTHIA;

— Ppa3BHTHE MPEACTABICHUI 0 BO3MOXHBIX cepax Oyaymiel mpodeccuoHaNbHON e TeTbHOCTH,
CBSI3aHHOM C (PU3UKOI1, MOATOTOBKA K JaNbHEWIIEMYy 00y4YEeHHUIO B 3TOM HaIlPaBJICHUU.

JlocTrKeHHEe ITUX 1eJIel Ha YPOBHE OCHOBHOTO O0IIET0 00pa3oBaHus 00eCIeunBacTCs PEIICHUEM
CIICIYIOIIMX 3a/1a4:

— an06peTeHHe 3HAHUM O AUCKPETHOM CTPOCHHUH BCIICCTBA, O MCXAaHUYCCKUX, TCIIJIOBBIX,
QJICKTPUYCCKUX, MATHUTHBIX U KBAHTOBLIX ABJICHUAX

— TpUOOpeTeHNEe YMEHUI ONUCHIBATh U OOBSICHATH (PU3MUECKUE SBICHUS C UCIIOJIb30BAHUEM
MOJTYYCHHBIX 3HAHUI;

— OCBOCHHE METOJIOB PEIICHUS MPOCTEHINNX PacYETHBIX 3a/1a4 C UCTIOIB30BaHUEM (PU3HUECKUX
MOZEJIEH, TBOPUYECKUX U NIPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

— Pa3BHUTHUC YMeHI/Iﬁ Ha6J'IIOI[aTB IPpUPOAHBIC ABJICHUA U BBIIIOJIHATDL OIIBITHI, J'Ia60paTOpHBIC pa6OTLI n

OKCIICPUMCHTAJILHBIC UCCIICAOBAHUA C UCITIOJIB30BAHUEM U3MCPUTCIIbHBIX HpI/I60pOB;

— OCBOCHHUE IPUEMOB Pa0OTHI ¢ HHPOpMaIHEeH (PU3NIECKOTO CO/IepKaHus, BKIF0Yask HHPOPMAIHIO O
COBPEMEHHBIX JIOCTHKCHUAX (DU3MKH; aHAIIU3 U KPUTHUECKOE OIICHUBAHKE WHPOPMALIUY;

— 3HAKOMCTBO cO cepamu nMpodeccruoHalIbHOM 1eATeNbHOCTH, CBSI3aHHBIMU C (PU3UKOH, U
COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHUKEHHIX (PU3UUECKON HAYKH.

MECTO YYEBHOI'O TIPEJJMETA «®U3UKA» B YYUEGHOM IIVTAHE

B cootBerctBun ¢ PI'OC OO0 ¢usuka spiasercs 00s3aTeabHBIM IPEIMETOM Ha YPOBHE OCHOBHOTO
oOmiero oopazoBanus. JlaHHas mporpaMma rnpeaycMaTpuBaeT u3ydeHrue Gu3nky Ha 6a30BOM YpOBHE B
o00bEéMe 238 41 3a Tpu rosa o0ydeHus 1o 2 4 B Hesenno B 7 U 8 Kiaccax M 1o 3 4 B HeJlelnto B 9 kiacce.



COJEPKAHUE YYEBHOI'O ITPEIMETA

7 KIIACC
Pa3nen 1. ®usuka u e€ poJib B NO3HAHUH OKPY:KAKIIETr0 MHUpPa

du3uka — HayKa 0 IpUPOJIe, M3ydaeT (PU3UIecKue IBICHUS: MEXaHUIECKHUE, TETUIOBBIC, JJIEKTPUICCKHE,
MAarHUTHBIE, CBETOBBIE, 3ByKOBHIC.

dusndeckue BenuIuHbl. M3mepenue ¢puszndeckux BennuuH. Ousznueckue npudopsl. [TorpemHocTs
U3MepeHuil. MexxayHapoHas CUCTEMA €IUHULL.

Kak ¢usnka u apyrue eCTeCTBEeHHBIE HAYKU U3YYAlOT MPUPOAY. ECTeCTBeHHOHAYYHBINM METO] TIO3HAHMSL:
HaOJI0/IEHUE, TOCTAHOBKA HAYYHOTO BOMPOCA, BELABIKCHHUE THITOTE3, SIKCIICPUMEHT TI0 TPOBEPKE THITOTES,
o0BsicHeHHe Ha0MoAaeMoro sBiaeHus. Onucanue GU3nIecKuX SBICHUI ¢ TOMOIIBIO MOJIENIEH.

JdemoncTpanuu
1. Mexanuyeckue, TEIUIOBbIE, 2JIEKTPUUYECKHE, MATHUTHBIE, CBETOBbIE SIBICHHUS.

2. ®usnueckue MpuOOPHI U MPOIEAYpa MPSMBIX U3MEPEHUH aHAJIOTOBBIM U U(POBBIM MTPHOOPOM.

JlaboparopHbie padoThl M ONBITHI

1. Onpenenenne 1eHsbl A€IEHUS LKAl U3MEPUTENIBHOIO MpuodOpa.

2. NI3mepeHne pacCTOSHUH.

3. N3mepenune 00bEMa JXKUIKOCTH U TBEPIOTO TEA.

4. OnpeneneHue pasMepoB MajbIX TEN.

5. U3mepenue temneparypbl Ipy MOMOIIU KHJIKOCTHOTO TEPMOMETPA U IATYMKA TEMIIEPATYPBHI.

6. IIpoBenenue ncciea0BaHMs 1O MPOBEPKE TUIIOTE3BI: JATBHOCTH MOJIETA MApUKa, TYIIEHHOTO
TOPU30HTAIILHO, TEM OOJIbIIE, YeM OOJIbIIE BHICOTA ITyCKa.

Pa3znen 2. HepBOHa‘{a.}IbeIe CBCICHUSA O CTPOCHUH BEIIECTBA

CTpOGHI/Ie BCIIECCTBA: aTOMbI U MOJICKYJIbI, UX Pa3MEPBhI. OHLITBI, AOKa3bIBAOIHNE JUCKPETHOC CTPOCHHUC
BCIICCTBA. OHBITLI, AOKa3bIBAOIUE JUCKPETHOC CTPOCHUC BCUICCTBA.

Z[BI/I)KGHI/IC HacCTull BEIICCTBA. CBs3b CKOPOCTH ABUIKCHUSA HaCTUL C TeMHepaTypOﬁ. BpOYHOBCKO@
JABHKCHHC, I[H(l)(i)y3I/I$I. BzaumoeiicTBHE YacTHUII BEIECTBA: IIPUTAKCHUEC U OTTAJIIKHBAHUC.

ArperaTHHe COCTOsIHUA BECIIECCTBA: CTPOCHHUC I'a30B, JKHIKOCTEHN U TBép,[[BIX (KpI/ICTaJIJII/I‘IeCKI/IX) TCII.
BzaunMocss3b MCKIAY CBOMCTBaMH BEIIIECTB B Pa3HbIX arpe€raTHbIX COCTOAHUAX U UX aTOMHOMOJICKYJIAPHBIM
CTPOCHUCM. OcobeHHOCTH arperaTHbIX COCTOSIHUM BOJBI. B3anMoCBs3b MCKOY CBOMCTBaMHM BEIIIECTB B
Pa3HbIX arpe€raTHbIX COCTOAHUAX U UX ATOMHOMOJICKYJIAPHBIM CTPOCHUCM. OcobeHHOCTH arperaTHbIX
COCTOSIHUM BOJBI. OcobeHHOCTH arperaTHbIX COCTOSIHUM BOJIBI.

JdemoncTpanuu
1. HaGnronenne OpOYHOBCKOTO JBHKCHUS.
2. HaOmonenue muddysun.

3. HabOmroienue siBileHUH, OOBSICHSIOIIUXCS MPUTSHDKCHUEM HITA OTTATKUBAHUEM YaCTHIT BEIIECTB.

JlaGopaTopHble padoThI U ONBITHI
1. Ouenka nuameTpa aToMa METOJIOM PSZIOB (C UCIIONB30BaHUEM (GoTorpaduii).
2. OTBITHI 110 HAOTIOJACHUIO TEIIJIOBOTO PACIIHPEHUS Ta30B.
3. ONBITHI 110 OOHAPYKEHUIO JCHCTBUS CHII MOJICKYJIIPHOTO TTPHTSKECHUS.

Pa3nen 3. /IBH:KeHHe M B3aUMO/I€iiCTBUH
Mexanundeckoe aBrxkeHue. PaBHoMepHoe u HepaBHOMEpHOE ABMKeHHE. CKopocTh. CpeaHsist CKOPOCTh TPU

HEpPaBHOMEPHOM JIBW)KEHHUH. Pacuér myTu u BpeMeHH JABUXKEHUS. PABHOMEpPHOE U HEPAaBHOMEPHOE JIBU -
xenue. Ckopocts. CpeHssi CKOPOCTh IPY HEPABHOMEPHOM JIBUKEHUU. Pacu€T myTu 1 BpeMEHM JBUKECHMUSL.



SIBnenne nHepuuu. 3aKOH MHEpUHUH. B3auMoericTBue Te Kak NpUYMHA U3MEHEHUSI CKOPOCTH JIBUKEHUS
Ten. Macca kak Mepa nHepTHOcTH Tena. [InmoTHocTs BemecTBa. CBsA3b IIIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B
eanHAIe 00bEMA BEIIECTBA.

Cuna xak xapakTepucTuka B3aumoeicTBus Teisl. Cuia ynpyroct u 3akoH ['yka. Mi3mepenue cuiiel ¢
MOMOIIIBIO IUHAMOMETpa. SBJIeHHE TATOTEeHUs U cuia TsbkecT. Cuna Tsbkectu Ha apyrux mianerax (MC).
Bec Tena. HeBecomocTs. CiioxeHue cuil, HallpaBJIEHHbIX 110 0AHOM npsMoil. PaBHoaeicTByromas cuit. Cuna
TpeHusl. TpeHne CKoJIbKeHUs U TpeHue 1nokosi. Tpenue B npupoae u texuuke (MC).

JdemoHcTpauuu
1. HaGmoieHre MeXaHM4eCKOTo ABMKEHUS Tela.
2. VI3mepenne CKOPOCTH MPSIMOIMHEHHOTO JABHKEHHUS.
3. HaGmroienue siBJIeHUS MHEPIIHH.
4. HabnroeHue u3MEeHEHHs CKOPOCTHU IPU B3aUMOICHCTBUH TEIL.
5. CpaBHeHUE Mace 10 B3aMMOJEHCTBUIO TEII.

6. CinoxxeHue cuJl, HalpaBJICHHBIX 110 OJHOM MPSIMOIA.

JlabopaTropHbie padoThl M ONBITHI

1. Onpenenenue CKOPOCTH PaBHOMEPHOT'O ABMXKEHHUS (IIIApUKA B KHUIKOCTH, MOJIENIN IEKTPUUECKOTO
ABTOMOOWJIA U T. 11.).

2. Onpenenenue cpeHel CKOPOCTU CKOJIbKEHUs OpycKa U IIapuKa 10 HAKIIOHHOW TIOCKOCTH.

3. Onpenenenure mMIOTHOCTH TBEPIOTO Tea.

4. OmbITHI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTD pacTspKeHus (aedopmanmm) IpyKHHBI OT TIPHIIOKESHHOM
CUJIBI.

5. OMBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUS CKOJILKEHHS OT Beca Teja U XapakTepa
CONPUKACAIOIIUXCS TOBEPXHOCTEH.

Pa3nen 4. laBiienne TBEPABIX TeJl, ;KMIAKOCTEN U ra3oB

HaBnenue. CriocoObl yMEHbIIIEHUS U YBETTUUCHU JaBieHus. JlaBieHnue ra3a. 3aBUCMOCTD JaBJICHUS ra3a
oT 00béMa, TemmnepaTypsl. [lepenaua naBineHust TBEpABIMU TEJIaMU, )KUJIKOCTAMU U razamu. 3akoH [lackans.
[THeBMaTHYECKHE MAIIMHBI. 3aBUCUMOCTh JABJICHUS KUJIKOCTH OT TIyOuHBI. [ MapocTaTuueckuii mapamokc.
Coobmaromuecs cocyasl. [ mapaBInyeckue MeXaHu3Mbl.

ATtmocdepa 3emau u atMocepHoe aBiaeHue. [IpuunHbl cylecTBoBaHUS BO3YITHONW 000I0UKH 3EMIIH.
Omneit Toppuuennu. Mzamepenne atmochepHoro naBiaeHus. 3aBUCUMOCTb aTMOC(EpPHOro TaBJACHUS OT
BBICOTHI HaJl ypoBHEM Mops. [Ipubops! 1151 u3mepenust atMochepHOro JaBiIeHHUS.

JleiicTBrE KUIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX Teo. BriTamkuBaromas (apxumenoBa) cuia. 3aKoH
Apxumena. [InaBanue ten. Bo3ayxormniaBanue.

JdemoncTpanuu
1. 3aBUCHMOCTb JAaBJICHHS T'a3a OT TEMIIEPATYPHI.
. Ilepenava naBieHus KUAKOCTBIO U Ta30M.
. Coobmraroriuecs: CoCy/Ibl.
. I'mnpaBinueckuii rpecc.
. IlposiBnenue aeiictBust arMoc(hepHOTO JaBIECHUS.
. 3aBUCUMOCTb BBITAJIKUBAIOIIEH CHIIBI OT 00bEMA MOTPYKEHHOM YaCTH TeNa U MIOTHOCTH XKHUJIKOCTH.

~N o OB~ WD

. PaBeHCTBO BBITAIKMBAIOLLIEH CUIIBI BECY BHITECHEHHOM KUIKOCTH.
8. YcroBue mutaBanus TeN: MIaBaHUE WM TOTPYKEHHUE TN B 3aBUCHMOCTH OT COOTHOIICHHS TIOTHOCTEH

TCJIa U X KUJKOCTH.

JlabopaTropHbie padoThl M ONBITHI
1. MlccnenoBaHue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMa MOrpyKEHHOM B )KUKOCTh YAaCTH Tela.



2. OnpeneneHne BBITATKUBAIONIEH CHITBI, ICUCTBYIONIEH HA TEJIO0, TOTPYKEHHOE B )KUIKOCTD.

3. [IpoBepka HE3aBUCUMOCTH BHITAIKMBAIOIICH CHIIBI, IEHCTBYIONIEH HA TEJIO B )KUIKOCTH, OT MacChl Tela.

4. OnbITHI, IEMOHCTPUPYIOIIHNE 3aBUCUMOCTD BBITAJIKUBAIOUIEH CHIIbI, ICUCTBYIONIEH HA TE€NO B )KUIKOCTH,
0T 00bEMa MOTPYKEHHOM B KUJIKOCTh YACTH TEJA U OT IJIOTHOCTHU KUIKOCTH.

5. KonctpynpoBanue apeomerpa Uiid KOHCTPYUPOBAHUE JIOAKHU U OMpeiesieHne e€ rpy30noJbEMHOCTH.

Pa3nen 5. Pabora u MomHOCTh. JHEprus
Mexanunyeckas pabota. MOITHOCTb.
[TpocThie MeXaHU3MBI: phIyar, OJIOK, HAKJIOHHAS TUIOCKOCTh. [IpaBmiio paBHOBecus periara. [IpuMenenue

IpaBHJia paBHOBECHS pbldara K 0J70ky. «3omotoe npaBuiio» Mmexanuku. KII/] mpocTbix MexaHHU3MOB.

[IpocTbie MexaHU3MBI B OBITY M TEXHUKE.
Mexanunyeckas sHeprus. Kunernyeckas u noreHuuanbHas sHeprus. [Ipespamienue oqHoro Buia

MEXAHUYECKOM 3HEPIuu B APYroil. 3aKOH COXPAHEHUS SHEPTUU B MEXAHHUKE.

JdemoHcTpauuu
[IpuMepsl IPOCTHIX MEXAHU3MOB

JlaGopaTopHble pad0ThI U ONBITHI

1. Onpenenenue paboTsl CUIIbI TPEHUS IPH PABHOMEPHOM JBMKEHUH TeJIa 10 TOPU30HTAIBHOM
IIOBEPXHOCTH.

2. ccnenoBanue yCcIoBUil paBHOBECHS pblyara.

3. U3mepenne KI1/1 HakIOHHON TIIOCKOCTH.

4. V3y4yeHue 3aKOHa COXPAHEHUS MEXAHUYECKON SHEPTUH.

8 KJIACC

Pa3zgen 1. TensioBbie ABJIeHUA

Monenu TBEPIOTO, KHUAKOTO U Ta3000pa3HOT0 COCTOSIHUM BemiecTBa. Kpucraminueckue u amopgHbIe Tena.
OObsicCHeHHEe CBOMCTB ra3oB, JKUJIKOCTEH U TBEPABIX TEJ HA OCHOBE MOJOKEHUN MOJIEKYIIPHO-KHHETUYECKOM
teopur. CMauMBaHUE U KaNWUISIPHBIE sIBICHUS. TeIIoBoe paclinpeHue 1 CKaTue.

TeMnepaTypa. CBs3b TEMIICPATYpPhbI CO CKOPOCTHIO TCIIJIOBOT'O ABWKCHUS YaCTHII.
BHYTpeHHHH SHEPTHUA CnocoObl U3MEHEHHUS BHYTpeHHeﬁ SHEpTUu: TCIUIonepcaada u COBECPUICHNEC pa6OTBI.

Buael Tenonepenaun: TENIONPOBOAHOCTD, KOHBEKILIMSA, U3IIYUEHHUE.

KonuuecTBo TemnoThl. Y aenpHas TEIIOEMKOCTh BELIECTBA. TermIo00MeH U TeII0OBOE PaBHOBECHE.
VYpaBHenue TerioBoro 6ananca. [InaBnenue u oTBepeBaHNe KPUCTATUNIMYECKUX BEIIECTB. Y NeIbHas
teruioTa masneHus. [Tapoobpazosanue u konnencanus. Mcnapenne (MC). Kunenue. Y aenbHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTb TeMIIEpaTyphl KUIIEHUs OT aTMOC(HEpHOro AaBlieHUs. BiakHOCTh BO3yXa.

DHeprus TOIUIMBA. Y JeNbHAs TEIUIOTa CTOPAHMSL.

[Tpunnumne! padoTe! TeroBsix asurateneit. KI1[I TerioBoro qeuratens. TemmoBbie IBUTATeNN U 3aIlATa
okpyxarorieit cpensl (MC). 3akoH coxpaHeHUs U MIPEeBpaIeHHs SHEPTUHU B TeTUIOBBIX mporeccax (MC).

JdemoncTpanuu

1. HabmioneHne OpOYHOBCKOTO JIBHIXKEHHS

. HaGmonenue nuddyszun

. Habmroienue siBieHn CMauMBaHUs U KAaWJUISPHBIX SIBICHUN

. Habmroienue TermioBoro pacimpeHus Tel

. I3aMeHeHue naBieHus ra3a Mpu U3MEHEHHH 00bEMa U HarpeBaHUU WIIH OXJTAKICHUH
. [IpaBuiia u3MepeHust TEMIEPATYPHI

. Bugp! remionepenauu

O N O O b WODN

. OxnaxeHre npy coBepiieHu paboThbl



9. HarpeBanue mipu coBepiiieHur paboThl BHEIITHUMH CHIIAMH
10. CpaBHeHHE TEIUIOEMKOCTEH PAa3TMYHBIX BEIIECTB

11. HaGmroneHue KuneHust
12 .HaGmroieHne MOCTOSIHCTBA TEMIIEPATYPhI MPH TUTABICHUT
13. Mojienu TEeIIoBBIX ABATATENIEH

JlaboparopHbie padoThl M ONBITHI

1. OmbITHI 10 OOHAPYKEHUIO IEHCTBHS CHIT MOJIEKYJISIPHOTO TIPUTSDKEHUS

2. OnBITHI 10 BBIPALIMBAHUIO KPUCTAIIOB TOBAPEHHOM COJIM MITH caxapa

3. OnbITHI 1O HAOJIOCHUIO TETNIOBOTO PACIIMPEHUS Ta30B, )KUIKOCTEH U TBEPIBIX TEI

4. OmnpeneneHue AaBJICHUS BO3yXa B OAJUTIOHE IIIPHUIIA

5. OnBbITHI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTD JaBJIEHMSI BO3/1yXa OT €ro 00bEMa U HarpeBaHUsl UIu
OXJIaXKICHUS

6. [IpoBepka ruImoTe3bl TNHEHHOW 3aBUCUMOCTH JUTHHBI CTOJIOHUKA KUIKOCTH B TEPMOMETPUUIECKON TPyOKe
OT TeMIIepaTypbl

7. Habmroienue n3MeHeHusl BHYTPEHHEH SHEPTUU Tejla B pe3ysbTare Terionepeadyn U padoThl BHEIIHUX
cui

8. HccnenoBanue siBIEHUS TEIUIOOOMEHA MPU CMEIIMBAHUH XOJIOJHON M TOPSIYEH BOJIBI

9. Ompenenenue KOJIMYECTBA TEIUIOTHI, MOJIYYSHHOT'O BOJOM MPU TEINIOOOMEHE C HArPeThIM
METAIIMYECKUM LIUJIMHAPOM

10. OnpeneneHue yaeabHOM TEINIOEMKOCTH BELIECTBA

11. UccnenoBanue mnpoiiecca UCHapeHus

12. OnpeneneHne OTHOCUTENBHOM BIIaXXHOCTH BO3/1yXa

13. Onpenenenne yaensHON TETUIOTHI TUIABJICHUS JIba

Paznen 2. 3J1€KTpl/l‘leCKI/[e U MAaroHuTHbIC SAIBJICHUSA

Onexrpuszanus Tein. [[Ba poga ajaeKTpuUecKuX 3apa10B. BzauMonelictBue 3apsskeHHbIX Ten. 3akoH KyrnoHa
(3aBUCUMOCTD CHJIBI B3aUMOJICHCTBUS 3aPsKEHHBIX Tell OT BEIMYUHBI 3aPSI0B U PACCTOSHUS MEX]Y TEIaMH).

Onexrpuueckoe nose. Hanpsx€HHOCTH 351ekTprudeckoro nois. [IpuHnun cynepno3sunum 31eKTpUIECKUX
noJieit (Ha KaueCTBEHHOM YPOBHE).

Hocurenu anexTpudeckux 3apsaoB. DJIeMEHTapHbIN IeKTpudeckuil 3apsa. Ctpoenue aroma. [IpoBogHukn
Y TUIJIEKTPUKH. 3aKOH COXPAHEHMS DJIEKTPUUECKOTO 3apsia.

DJIEKTPUYECKUH TOK. Y CIIOBHUSI CYIIECTBOBAHMS JIEKTPUUECKOTO TOKA. ICTOUHUKH MOCTOSTHHOTO TOKA.
JleicTBUS 27EKTPUUYECKOTO TOKA (TEII0BOE, XMMHUYECKOE, MarHUTHOE). DJIEKTPUYECKHI TOK B HKHUAKOCTAX
U razax.

DnekTpuyeckas uenb. Cuina Toka. Dnekrpuueckoe HanpspkeHrne. COnpoTUBIECHUE TPOBOJIHUKA. Y IEIbHOE
CONPOTHUBIIEHHE BellecTBa. 3akoH OMa /i yyacTtka nend. [locnenoBarensHoe U napajiesIbHOE COEAMHEHNE
IIPOBOIHUKOB.

PaboTta u MOLTHOCTB ANIEKTpUYECKOro ToKa. 3akoH Jxoyns— JleHna. DinekTpudyeckue enu U NoTpeOuTenu
ANEeKTpUYECKOM aHepruu B ObITy. KopoTKoe 3amMbIkaHUE.

[ToctossHHBIE MarHUTHI. B3anMoaeicTBUE MOCTOSIHHBIX MarHWTOB. MarHuTHOE mojie. MarHutHoe mose
3eMJIM U €ro 3Ha4€HHe JUIA )KM3HU Ha 3emute. OnbIT Opcrena. MarHUTHOE 10J1€ 3JEKTPUYECKOTO TOKA.
[IpumeHeHne MeKTpOMarHuToB B TEXHUKE. JlelicTBHEe MarHUTHOT'O MOJIS HA IPOBOJHUK C TOKOM.
DNEeKTpOoABUTaTENb IOCTOSHHOTO TOKA. Vcrionb30BaHNe 2JIEKTPOABUraTeNIel B TEXHUYECKUX YCTPOMCTBAX U
Ha TPAHCIOpTE.

OmnbiTel @apanes. SIBneHue anekTpoMaruuTHON HHAYKuuu. [Ipasuio Jlenna. Dnexkrporeneparop. CriocoOs!

MOJIYy4YCHHA BHGKTpI/I‘ICCKOﬁ OHCPI'UH. QHGKTpOCTaHHI/II/I Ha BO300HOBIIIEMBIX HCTOUHHKAX OHCPTHHU.



JdemoHcTpanuu

1. DOnexktpuzauus Ten

JIBa pojia 3JIEKTPUUECKUX 3apsi10B U B3aUMOJICHCTBUE 3apsKEHHBIX TEJl
YCTpOUCTBO U AEUCTBUE DIIEKTPOCKOIIA

DnexTpocTaTuuecKas HHAYKLUs

3aKOH COXpaHEHUs AEKTPUUECKUX 3apsA0B

[IpOoBOIHMKY U TUIIEKTPUKH

MonenpoBaHu€e CUIOBBIX JTUHUH IEKTPUYECKOTO MOJIS

M cTOYHMKH IOCTOSTHHOTO TOKA
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JIeNCTBUA AIEKTPUIECKOT0 TOKA
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. DIIEKTPUUECKUH TOK B KUJIKOCTU

[
[

. 'a30BBI1 pa3psn
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N

. U3mepenue cuiibl TOka aMnepMeTpom
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. I/I3MepeHHe QJICKTPHUYCCKOI0 HaANPSKCHUSA BOJIBTMCTPOM
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. Peocrar 1 Mara3uH conpoTUBICHUN

=
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. B3aumoneicTBre MOCTOSSHHBIX MATHUTOB

=
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. MO,I[GJ'II/IpOBaHI/Ie HCBO3MOXXHOCTH PAa3AaCJICHUA ITIOJIFOCOB MAarnuTa

-
\l

. MO,I[GJ'II/IpOBaHI/Ie MarHMTHBIX MOJEH IOCTOSHHBIX MAarHUTOB

=
oo

. OneIT OpcTena

=
(o)

. MarauTHoE 1oJjie ToKa. DJIEKTPOMarHuT

20. JleticTBHE MarHUTHOTO TOJISI HA MTPOBOIHHUK C TOKOM

21 DneKkTpoaBUTaTEIb IIOCTOSTHHOTO TOKA

22. ViccnenoBaHue SIBJICHHSI QJICKTPOMArHUTHOW WHIYKITHH

23. OnbiTer Dapanes

24. 3aBUCUMOCTD HAITPABJICHUS UHIYKIIMOHHOTO TOKa OT YCJIOBHH €r0 BOZHUKHOBEHUS

25. DeKTporeHepaTop MOCTOSHHOTO TOKa

JlabopaTropHbie padoThl M ONBITHI

1. OnbIThl 1O HAOJIOIEHUIO SJIEKTPU3ALIMHU TeJl HHIYKIUEH U IPU COPUKOCHOBEHUH
I/ICCJ'ICI[OBaHI/Ie I[CI\/JICTBI/IFI QJICKTPHUYICCKOIO ITOJIAA Ha MPOBOAHUKHU U JUIJICKTPHUKU
CoOopka u mpoBepka padOThI JIEKTPUUECKOM 1T MTOCTOSTHHOTO TOKa

H3mepeHue u peryaTupoBaHue CUIIBI TOKa
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M3mepeHue u peryinmpoBaHue HAPSHKEHHS

6. HccrenoBanue 3aBUCHMOCTH CHUTBI TOKA, MAYIIETO Yepe3 PE3UCTOP, OT COMPOTUBIICHHUS PE3UCTOPA H
HaINpsHKSHUS Ha PE3UCTOpE

7. OTMBITHI, JEMOHCTPUPYIOIINE 3aBUCHMOCTD AJIEKTPHUYECKOTO COMTPOTHBIICHHS TPOBOHUKA OT €T0 JUTHHBI,
TUTOIIAIM TTOTIEPEYHOT0 CEUSHHSI U MaTepHaa

8. IIpoBepka mpaBuia CI0XXKEHUS HAMPSLKEHUHM TPU MOCIIE0BATEIbHOM COSMHEHUH JIBYX PE3UCTOPOB

9. TIlpomepka mpaBuiia IJis CHUIIBI TOKA MIPH MAapaJUIeTIEHOM COSTMHEHUN PE3UCTOPOB

10. Onpenenenue paboOThI AMEKTPUIECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOp

11. OnpeneneHne MOIIHOCTH JEKTPUIECKOTO TOKA, BBIIEIIEMOM Ha pe3ucTope

12. UccnenoBanue 3aBUCUMOCTH CHITBI TOKA, HIYILIETO YePE3 JIAMITOUKY, OT HANPsHKEHUS Ha HEl

13. Onpenenenue KIIJ] nHarpeBatens

14. VccnenoBanue MarHUTHOTO B3aUMOJCHCTBHSI TOCTOSIHHBIX MarHUTOB

15. 3yyeHre MarHUTHOTO TIOJISl IOCTOSIHHBIX MAarHUTOB IIPHU WX OObETUHEHUH U Pa3IeICHUH

16. UccnenoBanue NeiCTBUS SJIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEIIKY



17. OubITHL, IEMOHCTPHUPYIOIINE 3aBUCUMOCTD CHJIIBI B3aMMOJICHCTBUS KAaTYIIKA C TOKOM M MarHuTa oT
CHJIBI TOKA U HANpaBJICHUS TOKA B KaTYILKe

18. M3y4enue nefiCTBHS MarHUTHOTO ITOJISl HA MTPOBOJHUK C TOKOM

19. KoncrpyupoBanue u u3y4eHue pabOThI AIIEKTPOABHTATEIS

20. Usmepenne KI1/] anekTpoaBurateibHOM yCTaHOBKH

21. OBITHI IO UCCIICAOBAHUIO SIBIICHUS 3JIE€KTPOMAarHUTHOW MHIYKIIMU: UCCIICIOBAaHUE U3MEHEHUI

SHaAYCHUS U HaIIPpaBJICHUA HMHAYKIIMOHHOI'O TOKA.

9 KJIACC
Paznea 1. Mexannueckue sABJICHHUA

Mexanndeckoe JBHXKCHUC. MaTepI/IaJIBHaH Touka. CucreMa orcuéra. OTHOCHUTEIIFHOCTE MEXaHUYECKOTO
JBHXKXCHUA. PaBHOMepHOC pr[MOJ’IHHCﬁHOG JABUKCHUC. HepaBHOMepHOC HpHMOHHHeﬁHOG JBHKCHUC.

CpCIIHSISI 1 MTHOBCHHAA CKOPOCTH TEJia IIPpHU HEPABHOMCPHOM ABHUKCHHUH.
yCKOpCHHC. PaBHOYCKOpeHHOG HpHMOHHHeﬁHoe JBHXXCHUC. CBO6OI[HO€ IHaacHucC. OngpiTel ["anmumnes.

PaBHOMCpHOG ABHUIKCHUC I10 OKPYKHOCTHU. HCpI/IOI[ Hn 9aCToTa O6paIJ_[eHI/IH. JIuHeiiHas n yriioBast CKOpOCTH.

enTpOCTpEMUTENBHOE YCKOPEHHE.
IIepBeb1it 3ak0oH Hprorona. Bropoit 3akon Hetorona. Tperuii 3akon Herorona. [Ipuaiun cynepno3nnnu

CHII.

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHus: Ciiia TPEHUs! CKOIBKECHUS, CHJIa TPEHUS TIOKOSI, TPYTHUE BUIBI
TpEHuUs.

Cuiia TSHKECTH M 3aKOH BCEMHPHOTO TATOTEHUS. Y CKOpeHHE CBOOOHOTO najcHus. J[BIKCHUE TUTAHET
Bokpyr Connna (MC). [lepBast kocMudeckasi CKOpocTb. HeBecoMOCTh U meperpy3Ku.

PaBHOBecue marepuanbHOi TOUKU. AGCOMIOTHO TBEP0E TENo. PaBHOBEcHEe TBEPAOTO Tela C 3aKPETUIEHHOM
OCbI0 BpauieHus. MomeHT cuiibl. LIeHTp TsbkecTu.

Nmnynsc tena. U3menenune nmnynbsca. iMiynbe cuiibl. 3aKOH COXpaHEHUs1 UMITyJibca. PeakTuBHOE
neuxenune (MC).

Mexannueckasi paboTa U MOIIHOCTh. PaboTa cui TskecTH, ynpyroctu, TpeHus CBsi3b SHEPTUH U pabOThI
[ToTeHumanbHas HEPrus Teja, MOJHATOrO HaJl MOBEPXHOCTHIO 3eMiH. [loTeHIIManbHas SHeprus coxaTou
npyxxunbl. Kunernueckas sneprusi. Teopema 0 KHHETUYECKON YHEPTUU. 3aKOH COXPAHEHUSI MEXaHUYECKOM
SHEPTHH.

JdemoncTpauuu
1. HabnroneHne MeXaHMYECKOTO IBUKEHUS Tella OTHOCUTEIBHO pa3HbIX TNl OTCUETa
CpaBHeHuE MyTei U TPAEKTOPHI IBUKEHHS OJHOTO U TOTO K€ Te€JIa OTHOCUTEIBHO Pa3HbIX TEJNl OTCUYETA
W3MepeHne cKopocTH M YCKOPEHUS IPSIMOIMHENHOTO IBUKEHUS
HccnenoBanue npU3HAKOB PaBHOYCKOPEHHOTO JBUKEHHS
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Habnronenue nBrkeHUs Tela Mo OKPYKHOCTH
6. HaGmronenne MexaHU4eCcKHX SIBICHHM, TPOUCXOISIINX B cucTeMe oTcuéta «Tenexkay npu eé
PaBHOMEPHOM U YCKOPEHHOM JBUKEHHU OTHOCUTENLHO KaOMHeTa (hU3UKU
7. 3aBUCHUMOCTH YCKOPEHHUSI TeJIa OT MACCHI TeJla U ICUCTBYIOIICH Ha HETO CHIIBI
8. HabmroneHue paBeHCTBa CUJI IPU B3aUMOJICHCTBUU Tell
9. HM3mMeHeHue Beca Teja MPU YCKOPEHHOM JIBHKEHUU
10.ITepenava nmnynbca Ipu B3aUMOJIEHCTBUY TEI
11.IIpeoOpazoBanust SHEPTUU IPU B3aUMOJICHCTBUU TET
12.CoxpaHeHue uMnyJbca Npyu HEYNPYroM B3aUMOJEHCTBUU
13.CoxpaHeHue uMIyJibca Mpu aOCOIIOTHO YIIPYTOM B3aUMOACHCTBUHN
14.HaGnroneHne peakTUBHOTO JIBHKCHHS



15. CoxpaHeHre MEXaHNYECKOW SHEPTHH MPU CBOOOTHOM TaJICHUHN

16. CoxpaHeHnE MEXaHUYECKOW SHEPTUU NIPU IBUKEHUU TeJIa MO ASHCTBUEM NIPYKUHBI

JlabopaTropHbie padoThl M ONIBITHI

1. KonctpyupoBanue TpakTa IJisi pa3roHa M JaJIbHEHIIIEro paBHOMEPHOTO JBM)KEHUS IAapUKa WIN
TEJEKKH

2. Ormpenenenue cpeHeil CKOPOCTH CKOJIBKEHUS OpyCKa WM ABMKEHHS IIapUKa M0 HAKIIOHHOM
IJIOCKOCTH

3. Omnpenenenue yCKOpeHHs Tela MPH PaBHOYCKOPEHHOM JIBH>KEHUU MO HAKJIOHHOM MJI0CKOCTH

4. HUccnenoBaHue 3aBUCUMOCTH ITyTU OT BPEMEHH MPU PAaBHOYCKOPEHHOM JBUKEHHH 0€3 HauaJbHOM
CKOPOCTH

5. IlpoBepka runoTes3bl: €ciau NPy PaBHOYCKOPEHHOM JBUKEHUH 0€3 HauaJIbHOW CKOPOCTH MMYTH OTHOCSTCS
KaK psiJl HEYETHBIX YHCEII, TO COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHHU OJJUHAKOBBI

6. MccnenoBanue 3aBHCUMOCTH CHJIBI TPEHHS CKOJIBKEHUS OT CHIIBI HOPMAJIBHOTO JTaBIICHHS

7. Omnpenenenne k03P PUITMCHTA TPSHUS CKOJIbKEHUS

8. Ompenenenue KECTKOCTH NPY>KUHBI

9. Ompenenenne paboOTHI CUIIBI TPEHHSI IPH PABHOMEPHOM JIBIDKEHHH TeJla 10 TOPU3OHTAIBHOM
MIOBEPXHOCTH

10.Onpenenenue paboThI CHIIbI YIPYTOCTH MPU MOIBEME TPy3a ¢ UCMOIBb30BAHUEM HEMOIBUKHOTO U
MOJIBUYKHOTO OJIOKOB

11.M3yueHue 3aKkoHa COXpaHEHUS SHEPTUN

Paszgen 2. Mexanndeckue K0JIe0aHUA U BOJTHBI

KonebarenbHoe nBmxenue. OCHOBHBIE XapaKTEpUCTUKH KoJleOaHU: Tepro/], YacToTa, aMIUIUTYa.
MaremaTtnueckuii U Ipy>XKUHHBIN MasTHUKH. [IpeBpaiiieHue sHepruu npu KkojaedaTeaTbHOM ABUKCHUU.
3aryxatomue konebanus. BeiHykaennbie kosneOanus. Pezonanc. Mexanundeckue BoyiHbl. CBOWCTBA
MEXaHU4EeCKHUX BOJIH. [Ipo H0JIbHBIE U MONEpEeYHbIEe BOJIHBI. J[JIMHA BOJIHBI M CKOPOCTh €€ PaclpOCTpaHEHHUS.
MexaHuueckre BOJIHBI B TBEPAOM Telle, celicMuueckue BosiHbl (MC).

3Byk. ['poMKoCTh 3ByKa 1 BbicoTa ToHA. OTpakeHue 3ByKa. IH(ppa3ByK U yIbTpa3BYK.

JdemoncTpauuu
1. HaGmoieHue kosiebanuit Te noJ IeHCTBUEM CHUJIBI TSDKECTH U CUJIBI YIIPYTOCTH
2. HaGmoienune konebaHuii Tpy3a Ha HUTH U Ha IPY>KUHE
3. HaGmoienue BbIHYXKICHHBIX KOJI€OaHUH U pe30HaHca
4. PacipocTpaHeHue MPOOIbHBIX U MONEPEYHBIX BOJIH (Ha MOAEIIH)
5. Habmroienue 3aBUCMMOCTH BBICOTHI 3BYKa OT 4aCTOTHI
6. AKycTHYeCKUN pe30HaHC

JlaboparopHbie padoThl M ONBITHI

1. Onpenenenre 4acTOThHI U IepuoAa KojaeOaHU MaTeMaTHIECKOT0 MasiTHUKA

2. OnpeneneHne 4acTOThl U MEPUO/Ia KOJIeOaHHH MTPYKUHHOTO MasiTHUKA

3. UccnenoBanue 3aBUCIMOCTH TIepro/ia KoJieOaHH MOABEIIEHHOTO K HUTH TPy3a OT JUIMHBI HUTU

4. UccnenoBaHue 3aBUCMMOCTH TIEpH0/1a KOIeOaHUH MPY>KUHHOTO MassTHUKA OT MacChl Tpy3a

5. [IpoBepka HE3aBUCUMOCTH TIepHOa KoJebaHuii Tpy3a, MOABEIIEHHOTO K HUTH, OT MacChl Tpy3a

6. OnBITHI, IEMOHCTPUPYIOLINE 3aBUCUMOCTD MEpHOAa KoJeOaHUil MPYKMHHOTO MasiTHUKA OT MaccChl rpy3a
U )KECTKOCTH MPY>KUHBI

7. U3mepeHune ycKopeHus CBOOOTHOTO MaIeHUS

Pa3znen 3. BHeRTPOMaFHHTHOC MOJI€ U 3JICKTPOMATHUTHBIC BOJHbI



DJIEKTPOMArHuTHOE MoJie. DJIEKTPOMarHuTHbhIE BOJIHBI. CBOMCTBA 37eKTpoMarHuTHEIX BOJIH [llkana
SJICKTPOMArHMTHBIX BOJIH. Wcnonp3oBanue 9JICKTPOMArHuTHBIX BOJIH JJIA COTOBOH CBS3HU.

DJIeKTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BoTHOBBIE CBOMCTBA CBETA.

JdemoncTpanuu
1. CpoilicTBa 31€KTPOMArHUTHBIX BOJH

2. BoHOBBIE CBOMCTBaA CBETa
JlabopaTropHbie padoThl M ONIBITHI

1. I3y4enue cBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C IOMOIIBI0 MOOMIILHOTO TeedoHa

Pa3gen 4. CBeToBbIC ABJCHUA

JlydeBas monenb cBera. Mctounnku ceta. [IpsMonuHeitHoe pacnpocTpaneHue ceeta. 3armenusi CoaHua u
Jlynsl. OTpaxkenue ceta. [lnockoe 3epkaiio. 3aKOH OTpakKeHHsI CBETA.

[Ipenominenue ceera. 3akoH npesnomMieHus ceera. [lonHoe BHyTpeHHee oTpaxeHue cBera. Mcnonb3zoBanue
MOJIHOTO BHYTPEHHETO OTPAXKEHHS B ONTHYECKUX CBETOBOAX.

Jlunza. Xop myueit B muH3e. Ontuyeckas cucreMa doroamnmnapara, MUkpockona u teneckona (MC). ['ma3
KaK ONTHYecKas cuctema. bin3opykocTs U 1adbHO30PKOCTbD.

Pasnoxxenue 6enoro csera B cekTp. OnbiTel HptoToHa. CriojkeHne CIeKTPaabHBIX [IBETOB. Jlucnepcus

CBCTaA.

JdemMoHcTpauuu
1. [IpssmonuHeltHOe pacIpoCTpaHEHUE CBETA.
OtpakeHue cBera.
[Tony4yenue n3o00paxkeHU B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJlax.
IIpenomMnenue csera.
OnTuyeckuii CBETOBO/L.
Xon yyeit B coOuparolieit JnH3e.
Xox 1ydel B pacCEeUBAIOIIEH JINH3E.

O N ks W

[Tony4yenue n300paXkeHUH C MOMOIIBIO JIHUH3.

9. IlpunHnumn aevicTBus GoToanmnapaTa, MUKPOCKOIIA U TEIECKOIA.
10.Monens rinasa.

11. Pa3nosxeHue 6enoro cBeTa B CHEKTP.

12.Tlonyuyenue Genoro cBeTa Mpu CI0KEHUU CBETa Pa3HbIX I[BETOB.

JlaGopaTopHble pad0ThI U ONBITHI
1. UccnenoBanue 3aBUCUMOCTH YTJla OTPa)KEHUSI CBETOBOTI'O JIyda OT yIJia MajeHusl.
2. V3y4eHne XapaKTepUCTHK H300pKEHUS MPEIMETa B TUIOCKOM 3epKalie.

3. HccnegoBanne 3aBUCUMOCTH yriia mpeJOMJICHUA CBETOBOI'O JIy4da OT yTJia IMMaACHUA Ha I'PAaHULEC «BO3AYX
—CTCKIIO».

4. [Tony4eHue n300paxeHHid C TOMOIIBIO COOMPAIOIIEH TUH3BI

5. Onpenenenne GOKYCHOTO PACCTOSIHUS U OIITUYECKON CUJIBI CO OMPAIOIIEH TUH3BI.

6. OTBITHI 11O Pa3IOKEHUIO OEIIOTO CBETA B CIICKTP.

7. OIBITEI IO BOCIIpHUATHUIO BETA ITPEAMETOB ITPU UX Ha6J'IIOJIGHI/II/I 4Ucpe3 UBECTOBLIC (1)I/IJ'H)TpBI.

Pa3nen 5. KBanToOBbIE siBJIeHUS
OmneiTel Pe3epdopaa u uranerapuas Mojienb atroMa. Mogens aroma bopa. Mcmyckanue u norsomieHue
cBera aromoM. KBaHThl. JIuHeUaTbie CIEKTPHI.

PannoaktuBHOCTH. Anb(a, 6eTa u rammansnyderusi. CTpoeHre aToMHOTO sapa. HykinoHHast Moaens



aTOMHOTO sapa. M3oromsl.
PaguoaxkTtuBHbIe npeBpaienus. llepron nomypacnaaa aTOMHBIX sIIED.
SnepHble peakiyu. 3aKOHbI COXPAHEHUS 3apsAJ0BOI0 U MACCOBOT'O YMCEN. DHEPIUsl CBSI3U aTOMHBIX SAEP.

CBs13b Macchl U 3Hepruu. Peakuuu cunresa u aenenusd sajaep. Mcrounuku sueprun Cosnnua u 38€31 (MC).
Anepnast sHepreruka. J[elcTBUS paiOaKTUBHBIX U3Ty4eHUN Ha kuBbIe opranu3Mbl (MC).

JdemMoHcTpanuu
1. CriekTpsl U3Iy4EHUS U MOTJIOLICHUS.
2. CriexTpbl pa3InYHbIX Ta30B.
3. CriexTp BOIOpOAA.
4. HabmroieHne TpekoB B kamepe BuiibcoHa.
5. Pabota cuéTunka HOHU3UPYIOIIUX U3ITy4YCHHUH.
6. Peructparnus nu3nydeHus IpupOIHbIX MUHEPAJIOB U MPOJIYK TOB.

JlabopaTropHbie padoThl M ONIBITHI
1. HaGumoieHre CIUTOMIHBIX M TIMHEWYAThIX CIIEKTPOB U3TY4YCHUSI.
2. UccrienoBanuie TPEKOB: H3MEPEHUE YHEPTHH YaCTHIIBI I10 TOP MO3HOMY yTH (110 hoTorpadusim).
3. 3mepenue paauoakTuBHOTO (hOHA.

IToBTOpHTEIBLHO-0000IAKOIIINIT MOAYJIb

[ToBTOPUTEIEHO-0000IIAOIINN MOTYJTb IPETHA3HAYCH JUISI CHCTEMATH3aI[UH M 0000IICHUS ITPEIMETHOTO
COJIep>KaHUsl U OIbITa JESTEIbHOCTH, IPUOOPETEHHOTO MPU U3YUYEHUU BCETO Kypca PU3UKH, a TAKKe AJIs
noAroToBKA K OCHOBHOMY rOCYJapCTBEHHOMY dK3aMeHY MO (hU3HKe A7l 00y4yaronuxcs, BEIOPaBIIUX 3TOT
yueOHBIN MpeIMeT.

[Ipu u3ydeHnn JTaHHOTO MOJYJIS PEANU3YIOTCA U CUCTEMATU3UPYIOTCS BUBI IEATETbHOCTH, HA OCHOBE
KOTOPBIX 00ECTIeUNBACTCS JOCTHIKEHHE MTPEIMETHBIX M METANPEAMETHBIX TUIAHUPYEMBIX PE3yIbTaTOB
o0OyueHus1, GOpMUPYETCSl ECTECTBEHHO-HAYYHAsI TPAMOTHOCTh: OCBOCHHE HAYYHBIX METOJOB HUCCIEOBAHUS
SIBIIEHUY TIPUPOJIBI U TEXHUKH, OBJIAJICHIE YMEHUSIMH OOBICHITH (PU3NUECKHE SIBICHUS, TIPUMEHSS
MOJTy4YeHHBIC 3HAHUS, PEIIaTh 33/1a4, B TOM UMCJIe KQUeCTBEHHBIEC U IKCIIEPUMEHTAIbHbIE.

[TpuHIMIHATBEHO AeSTENFHOCTHBIN XapaKTep JaHHOTO pa3/elia pealn3yercs 3a CUET TOro, UTO yJaluecs
BBITIOJHSIOT 33J]aHUsI, B KOTOPBIX UM TpeiaraeTcs:

— Ha OCHOBE TMOJYYEHHBIX 3HAHUI pacro3HaBaTh U HAYYHO OOBIACHATH (PU3MUECKUE SBICHUS B
OKpY’Karolllel MpUpo/ie ¥ NOBCEAHEBHOM KU3HU;

— HCIOJIB30BAaTh HAYUYHBIC MCTOAbI UCCIICAOBAHUA (I)I/I3I/I‘-ICCI(I/IX ﬂBHeHHfI, B TOM YHUCJIC I ITPOBCPKU

TUIIOTE3 U MTOJYUCHUA TCOPCTUUCCKHUX BBIBOJOB;

— OO0BACHATH HAaY4YHBIC OCHOBBI HanoOoee BaXKHBIX ,ZIOCTI/I}KeHI/Iﬁ COBPEMEHHBIX TGXHOHOFHﬁ,
HalpuMep, NPaKTUICCKOr'0 UCIIOJIb30BAHUA PA3JIMYHBIX UCTOYHUKOB SHCPIrU HAa OCHOBEC 3aKOHA IIPeC-

BpalICHUA U COXpPaHCHHA BCEX U3BCCTHBIX BUAOB SHCPTHUHU.

Kaxxnas 3 Tem qaHHOTO pa3jelna BKI0YAeT SKCIIEPUMEHTAILHOE HCCTIeI0BaHNE 0000IIAr0IIero
xapakrtepa. Pa3aen 3aBepiiaercs mpoBeJeHHEM TUArHOCTHYECKON M OLIEHOYHOM paboThl 3a Kypc OCHOBHOM

IIKOJIBI.



IINTAHUPYEMBIE OGPA30OBATEJIBHBIE PE3YJIbTATDBI

N3zyuenne yuebHoro npenmera «Pusnka» Ha ypoBHE OCHOBHOT'O O0IIET0 00pa30BaHUs JOIKHO
o0ecneunBaTh JOCTHKEHHUE CIEIYIOLUINX JIUYHOCTHBIX, METAIIPEIMETHBIX U IPEIMETHBIX 00pa30BaTeIbHbIX
pEe3yJbTATOB.

JIMYHOCTHBIE PE3YJIBTATHBI
Ilampuomuueckoe 6ocnumanue:
— MpOsIBIIEHUE UHTEpeca K UCTOPUHU U COBPEMEHHOMY COCTOSIHUIO POCCHICKON (hU3MUECKOI HAYKH;
— IEHHOCTHOE OTHOLICHHE K JJOCTUKEHHUSIM POCCUMCKHUX YUEHBIX (PHU3UKOB.
I'pasicoanckoe u 0yxoeno-upascmeennoe ocnumanue:

— TFOTOBHOCTb K AKTUBHOMY Y4aCTHUIO B 06CY)K,I[€HI/II/I O6H_[CCTB6HHO-3H8.‘II/IMLIX 1 OTHYCCKHUX HpO6JICM,
CBA3AaHHBIX C ITPAKTHYCCKHUM IIPUMCHCHUCM JOCTHIKEHU U (1)I/ISI/IKI/I;

— OCO3HAaHUC BAXXHOCTU MOPAJIbHO-3THUYCCKUX IMPHUHIUIIOB B ACATCIIbHOCTU y‘IéHOFO.
Icmemuueckoe socnumanue:

— BOCHPHUATHUC ICTCTUUCCKUX KAUCCTB (1)H3quCKOﬁ HAayKH: eé rapMOHHUYHOI'O ITIOCTPOCHUA, CTPOI'OCTH,
TOYHOCTH, JaKOHUYHOCTH.

l[ermocmu HAYYHO20 NO3HAHUA:

— OCO3HaHHUC ICHHOCTHU (1)I/IBI/II-IGCKOI>'I HAaYKH KaK MOIITHOI'O MHCTPYMCHTA IIO3HAHWA MUPA, OCHOBLI

pa3BUTHUS TEXHOJOTUH, BaJKHEUILEH COCTABIISIONIEH KYJIbTYpPHI;
— Ppa3BUTHE HAYYHOH JTH0003HATEILHOCTH, UHTEPECA K UCCIIE0BATENILCKON AEATEIBHOCTH.
Dopmuposanue Kyabmypbl 300p06bs U IMOUUOHATNLHOZ0 O1AZONONYHUA:

— OCO3HaHHE [[EHHOCTH 06E30MacHOr0 00pa3a KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MHUPE,
BaYKHOCTH MPABHII OE30MACHOTO MOBECHUS Ha TPAHCIIOPTE, HA JIOPOTaX, C ANEKTPUUECKUM U TETIJIOBBIM
000py/IOBaHUEM B IOMAIIHUX YCIOBHSIX;

— c(hOopMHPOBAHHOCTH HaBbIKa pe(IeKCHH, MPU3HAHNE CBOETO TpaBa Ha OMIMOKY U TaKOTo e Ipasa y
APYTOTO YeNIOBEKa.

Tpyooeoe eéocnumanue:

— aKTHUBHOE y4acTH€ B PEIIEHUH MPAaKTUUECKUX 33/1a4 (B paMKax CEeMbH, IIKOJIbI, TOPOJa, Kpas)

TEXHOJIOTUYECKON M COIMANIbHOM HANPaBICHHOCTH, TPEOYIOIIKX B TOM UUCIIE U PU3NYECKUX 3HAHUM;
— HUHTEpEeC K MPAaKTUYECKOMY H3YUEHHUIO MPOQeccHil, CBA3aHHBIX C PUIUKOM.
IKonozuueckoe ocnumanue:

— OpHuCHTAlUHA Ha IPUMCHCHUC (1)I/I3I/IquKI/IX 3HAHUH JJIs1 pelicHud 3a1a4 B obactu Oprxcalomeﬁ
CpCabl, IIIaHUPOBAHUA TOCTYIIKOB U OIICHKU UX BO3MOJXKHBIX MMOCJEACTBUI JJIs oxpymaromeﬁ CpCabl;

— OCO3HaHHE TJI00ANTBHOTO XapaKTepa SKOJOTHYECKHX MPOOIEeM U MyTel UX pelieHusl.
Aoanmayusa odyuarouiecoca K U3MEHAIUUMCA YCI08UAM COUUATbHOU U RPUPOOHOIL CPedbl:

— MOTPeOHOCTH BO B3aUMOJICHCTBUU TP BHIMOJIHEHUH UCCIIEIOBAHUM U TPOEKTOB (PU3UUECKOI
HaIpPaBJIEHHOCTH, OTKPBITOCTH OTBITY M 3HAHUSM JIPYTHUX;

— TMOBBILICHHE YPOBHS CBOEH KOMIETEHTHOCTH Yepe3 MPaKTUUECKYIO 1€ATEIbHOCTh;



— TOTPeOHOCTH B (POPMUPOBAHUH HOBBIX 3HAHUH, B TOM 4Hcie (GOpMyIHpPOBATh UAEH, TIOHATHS,
TUTIOTE3bl 0 (PU3MYECKUX OOBEKTaX W SBJICHHSIX,

— OCO3HaHHuC ,I[e(bI/IHI/ITOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00JIaCTH (1)I/ISI/IKI/I,
— IINIAaHUPOBaHUE CBOCTO PAa3BUTHA B HpI/IO6p€T€HI/II/I HOBBIX (l)I/ISI/I‘ICCKI/IX 3HaHHI>i;

— CTpeMJICHHE aHAJIM3UPOBATh U BBIABIISTH B3aUMOCBSA3H IIPUPO/IbI, 0OLIECTBA M SKOHOMHUKH, B TOM
YHCIIe ¢ UCIOJIb30BaHNEeM (PM3NYECKUX 3HAHUM;

— OIICHKA CBOUX JIEUCTBUI C YUETOM BIMSIHUS Ha OKPYXKAIOIIYIO CPEY, BO3SMOKHBIX INI00AIbHBIX
HOCJIEICTBUH.

METANPEIMETHBIE PE3YJIbTATbBI

y}II/IBepcaJILHbIe N03HABaTeJbHbIE JeiicTBUS

ba3zoewie nocuueckue oeiicmeun:
— BBIABJISITH U XapaKTEPU30BATh CYIIECTBEHHBIC TPU3HAKU OOBEKTOB (SIBJICHUH);
— yCTaHaBIUBAaTh CYIIECTBEHHBIN MPU3HAK KIacCU(PUKALIUN, OCHOBAHHUS JIst 0000IIEHUS U CPABHEHHUS,

— BbBIIBJIATH 3dKOHOMCPHOCTHU U IIPOTUBOPCUUA B PACCMATPUBACMBIX Q)aKTaX, JaHHBIX U Ha6J'IIO,I[€HI/IHX,
OTHOCAIIHNXCA K (1)143qu0ng SIBJICHHAM,

— BBIABJIATE IPUYIUHHO-CIICACTBCHHBIC CBA3U ITIPHU N3YUCHUU (1)I/ISI/I‘IGCKI/IX SIBJICHUM U IIponIecCCoOB;
ACJIaTh BBIBOABI C UCITIOJIb30OBAHUEM JCAYKTUBHBIX U WHAYKTHBHBIX YMO?;aKJIIOLIeHI/II\/JI, BbIABHUI'ATh

THUITOTE3bI O B3aUMOCBA3AX (1)I/I3I/I‘-ICCKI/IX BCJINYNH,

— CaMOCTOSITENIbHO BBIOMPAThH CIIOCOO perieHus yueOHoM pusnueckoit 3a1aun (CpaBHEHNE HECKOJIBKUX
BapUaHTOB PELIEHUs, BEIOOP Hanbosiee MOAXOIAIEr0 C Y4ETOM CaMOCTOSTENIbHO BbIAECTIEHHBIX
KPUTEPUEB).

ba3zoevie uccnedoeamenvckue oeiicmeun:
— HCIIOJB30BATh BOMPOCH! KaK UCCIE0BATEIILCKU HHCTPYMEHT MTO3HAHMS;

— MPOBOAUTH 10 CAMOCTOATEIBHO COCTABIIEHHOMY IJIaHY OIBIT, HECIOKHBIN PU3NYECKUil

OKCIICPUMCHT, HEOOJIBIIIOE HUCCICIOBAaHUC (1)I/I3I/I‘-I€CKOFO SIBJICHUSA,

— OLCHUBATb HA NTPUMCHUMOCTE U JTOCTOBCPHOCTH I/IH(i)OpMaHI/IIO, MMOJIYYCHHYIO B XOAC€ UCCICAOBAHUA
HJIN OKCIICPUMCHTA,

— CaMOCTOATCIIBHO (I)OpMyJII/IpOBaTB 0606H_[CHI/I}I " BBIBOJIBI ITO pC3YyJIbTaTaM HpOBCI{éHHOFO
Ha6J'IIO,Z[CHI/I$I, OIIbITa, UCCICIOBAHUSI,

— MPOrHO3UPOBATH BO3MOKHOC ,HaJ'IBHeﬁHlee pPa3BUTHUC (bI/ISI/IquKI/IX MMponecCoOB, a TAKIKEC BbIABUT'ATb
MMPECAITOJIOKCHUA 00 ux Pa3BUTHHU B HOBBIX YCJIOBHUAX U KOHTCKCTax.

Paooma c unghopmayuei:

— MPUMEHSTh pa3jINYHble METO/Ibl, HHCTPYMEHTBI U 3alIPOCHI IIPH MOUCKE U 0TOOpE MHPOPMAIIH UITH

JAHHBIX C YU4ETOM MpeaoKeHHOW yueOHo! (hru3nueckoi 3a1auu;

— aHaJM3UPOBaTh, CUCTEMATU3HPOBATH U HHTEPIIPETUPOBATh HHPOPMALIUIO PA3IUYHBIX BUAOB U (hopm
[IPEACTABICHUS;

— CaMOCTOSITENIbHO BBIOMPATh ONTHUMAIBHYIO (OpMY IpeCTaBIeHUs HHPOPMALIUU U WILTIOCTPUPOBATD

pelIaeMble 3a/1a4il HECTIOKHBIMH CXeMaMHU, TuarpaMMaMu, HHOM rpa@uKkoil 1 uX KOMOMHAIUSIMH.



YHuBepcaibHble KOMMYHUKATUBHbIE 1eHCTBUSA

Obwenue:

— B X0/JIe 00CyXAeHHs yueOHOro MaTepHalia, pe3yibTaToB J1a00paTOPHBIX Pa0OT U MPOEKTOB 337aBaTh
BOIIPOCHI TI0 CYHIECTBY OOCY»KIaeMOi TeMbI U BbICKAa3bIBaTh MICH, HAalleICHHbIC HAa pEIICHUE 3aJaud U
nojjep>kanue 06JarokenaTeIbHOCTH OOIIECHUS;

— COIIOCTABJISITh CBOU CYXKICHHUS C CY>KICHUSIMU IPYTUX YYaCTHUKOB JHalIora, OOHApyKUBATh
pa3IM4Me U CXOACTBO NO3ULIUM;

— BBIpaXXaTb CBOIO TOYKY 3pCHHA B YCTHBIX U NIUCbMCHHBIX TCKCTAX;

— HY6J'II/ILIHO MMPEACTABIIATH PE3YJIbTAThl BBIIIOJITHEHHOI'O (1)I/I3I/IquKOl"O OIIbITa (BKCHepI/IMeHTa,
HCCIICIOBaHUA, HpOGKTa).

Coemecmnasn oeamenvHochb (COMPYOHUUECMB0):

— MOHHUMATh U UCIIOJIH30BaTh MPEUMYIIECTBA KOMAHIHON U WHANBUAYAIBHON pabOThI IPU PEUICHUH
KOHKpETHOU (hH3HuecKoil mpoOIembl;

— MPUHUMATH LETH COBMECTHOU AESTENbHOCTH, OPTaHU30BBIBATh ACHCTBUS MO €€ JOCTUKECHHIO:
pactpenenaTh PO, 00CYKIaTh POIECCH U PE3YJIBTaThl COBMECTHOM paboThI; 00001aTh MHCHHSI
HECKOIBKHX JIIO/ICH;

— BBIIIOJIHATH CBOKO 4aCTh pa6OTI)I, A0CTUTrasA KAYCCTBCHHOI'O pE3yJibTaTa 110 CBOCMY HAIIPABJICHUIO U
KOOPpAUHHPYS CBOU HeﬁCTBHH C ApYruMH YJICHAMU KOMaHIbI;

— OILCHHUBATh Ka4C€CTBO CBOCI'O BKJIaJaa B 06HIPII>’I IIPOAYKT IIO KPUTCPUAM, CaMOCTOATCIIBHO

chopMyTUPOBAaHHBIM YYACTHUKAMH B3aHMOICHCTBHSI.

YHuBepcanbHbIe peryjisiTUBHbIE 1€ CTBUSA

Camoopzauummm:

— BBISIBJISITH TIPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYAIUSAX, TPEOYIOMIMX IS penieHus pu3ndeckux
3HAHUII;

— OPUEHTUPOBATHCS B PA3IMYHBIX MOJAX0AAX NPUHATUS PEeLIEHUN (MHIUBUAYAIbHOE, IPUHATHE
pELIeHNs B IPyMIe, IPUHATHE PELLIEHUI TPYIIIOi);

— CaMOCTOSITEIILHO COCTABIIATh AJITOPUTM pelleHHs (U3NUECKO 3a/1aun WITH IIJIaHa UCCIIEIOBAHUS C
y4ETOM MMEIOLINXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh MpearacMble
BAPUAHTHI PEILICHUN;

— JIefaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.
Camoxonmpons (peghnexcus):
— JaBaTh aJIeKBATHYIO OIEHKY CUTYAIlMH U TpeiaraTh IjiaH e€ U3MEeHEHUS;

— OOBSACHATH MPUUYNHBI TOCTHKEHUS (HEJOCTUKEHHS) pe3YyIbTaTOB I€ATEIbHOCTH, 1aBaTh OLEHKY
MPHUOOPETEHHOMY OIIBITY;

— BHOCHUTb KOPPEKTHBBI B IEATEIHHOCTH (B TOM YHCIIE B XO/1 BBIMOJIHEHUS (PU3NUECKOr0 UCCIeI0BAHUS
WM IPOEKTa) Ha OCHOBE HOBBIX O0OCTOSITEIBCTB, M3MEHUBIIUXCS CUTYallUH, YCTAHOBJIEHHBIX OIINOOK,
BO3HUKIIUX TPYIAHOCTEH;

— OICHUBATHb COOTBCTCTBUC PC3YyJIbTaTa LCIIU U YCIIOBUAM.

3M0uu0HaJlebll7 UHmMEeNIeKm:



— CTaBUTh ce0s Ha MECTO JAPYroro YejaoBeKa B X0J1€ CIIopa WK AUC KYCCHHM Ha HAyYHYIO TEMY,
MMOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYTOTO.

Ilpunamue ceoa u opyzux:

— MpHU3HABaTh CBOE MPABO Ha OLIMOKY MPH pelIeHnU (PU3HUECKUX 3a7a4 WIK B YTBEPXKACHUAX HA
Hay4HbIEC TEMBI M TAKOE K€ MPaBO JAPYroro.

INPEJIMETHBIE PE3YJIbTATbBI

7 KJIACC

[IpenMeTHbIe pe3yabTaThl HA 6a30BOM YPOBHE JOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTH y 00YHAIOIIUXCS
YMEHHUIA:

— HCIOJIb30BATh MOHATHS: (U3NUSCKUE U XUMHUCCKUE SBICHHUS; HAOJIIOICHUE, SKCTIEPUMEHT, MOJICIb,
TUIO0TEe3a; eUHUIIB (PU3NYECKUX BEIMYHMH; aTOM, MOJIEKYJIa, arperaTHble COCTOSIHHSI BEILIECTBA
(TBEpIOE, )KHIIKOE, ra3000pa3HOe); MEXaHUUECKOE IBIKEHUE (PaBHOMEPHOE, HEPAaBHOMEPHOE,
MPSIMOJIMHEIHOE), TPACKTOPUS, paBHOACHCTBYIOIIas cull, nedopmanus (yrnpyras, miacTHIecKas),
HEBECOMOCTh, COOOIIAIOINECS COCY/IBI;

— pasnuyath sBieHus (quddys3us; TemIoBoe IBMKEHUE YaCTUI] BEIIECTBA; PABHOMEPHOE JABIKEHHE;
HEPAaBHOMEPHOE JIBUKCHHE; MHEPLINS; B3AUMOJICHCTBHE TEJI; PABHOBECUE TBEPABIX TEJI C 3aAKPETUIEHHON
OCBIO BpallleHUs; IIepe/iaya JJaBlIeHus TBEPABIMU TeIaMU, KUAKOCTSMH U Ta3aMu; aTMOC(epHOe
JlaBJICHHE; [UIaBaHUE TEJ; IPEBPAIIECHUS MEXaHUUECKOW YHEPIUN) 110 OIUCAHUIO UX XapaKTEPHBIX
CBOWCTB M Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIUX JaHHOE (PU3HUECKOE SBJICHUE;

— pacro3HaBaTh MPOSBIIEHNE U3YUYEHHBIX (PU3MUECKUX SIBJICHUN B OKPYXKAIOIIEM MUPE, B TOM YHUCIIE
(u3nueckue IBICHUS B IPUPOJIE: TPUMEPHI ABUKEHUS C PA3IMYHBIMU CKOPOCTSIMU B dKUBOM U HEXXKUBOMI
MIPUPO/IE; NEHCTBUE CUIIBI TPEHHUS B IPUPO/IE U TEXHUKE; BIUSHUE aTMOC(HEPHOIO JaBIE€HUS Ha )KUBOU
OpraHM3M; IJIaBaHUE PbIO; ppIYary B TeJ€ YEJIOBEKa; IIPH 3TOM IEPEBOIUTh IPAKTUUECKYIO 3ajjauy B
y4eOHYI0, BBIACIAT CYIIECTBEHHbIE CBOMCTBA/MIPU3HAKHN (PU3NUECKHUX SBICHUII;

— OIKCHIBATh U3yUYEHHBIE CBOMCTBA TENT U (PU3NUYECKUE SBICHUS, UCTIONB3Ys (PU3NUECKHUE BEIIMUYHNHBI
(macca, 00bEM, TIIOTHOCTH BEIIECTBA, BPEMS, TyTh, CKOPOCTh, CPEHSIS CKOPOCTh, CHJIa YIIPYTOCTH, CUJIa
TSDKECTHU, BEC TeJla, CHJIa TPEHUS, JaBJIeHHE (TBEPOTO Tella, KUAKOCTH, ra3a), BHITAIKHWBAIOIIAS CHIIA,
MeXaHW4ecKasi paboTa, MOIIHOCTD, IJIEYO CHUJITBI, MOMEHT CHJIBI, KOO (PHUITUEHT MOJIE3HOTO JIEHCTBHS
MEXaHH3MOB, KHHETUYECKas M MOTEHIMAIbHAS YHEPTHsl ); IPU OMMCAHUH MPABUIHHO TPAKTOBAThH (U3H-
YECKUI CMBICI UCTIONIb3YEMBIX BEIHUWH, X 0003HAUYCHUS U €AMHULIBI (PU3UIECKUX BEITUYUH, HAX OJIUTh
(hopMyIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3HUECKYIO BEJIMYUHY C JPYTUMU BETUYMHAMU, CTPOUTH rpauKu
M3YYECHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETTUYHH;

— XapakTepu30BaTh CBOWCTBA Tell, (GU3MUYECKUE SBJICHUS U MIPOLIECCHI, UCIIOIB3YS MpaBUiia CIOKEHUS
cuJ1 (BJIOJIb OJTHOM MpsiMO), 3aKkoH ['yka, 3akoH [lackains, 3akoH ApxuMena, MpaBUJIO paBHOBECHS
pbrdara (6510Ka), «30JI0TOE MPABUIIO» MEXAHUKH, 3aKOH COXPaHEHUsI MEXaHUUYECKOW YHEPTUH; IIPH STOM
JlaBaTh CIIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3alIUCBIBATh €T0 MATEMAaTHUYECKOE BBIPAKECHUE;

— OOBACHATH (bmnqecxne ABJICHUA, MPOHECCHI U CBOICTBa TCJI, B TOM YHUCJIE U B KOHTEKCTE
CUTYalui MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BbISBISTh IPUYMHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH
00BsCHeHHE N3 |—2 JTOTUYECKHUX MIAaroB ¢ OMOPOi Ha 1—2 M3y4YeHHBIX CBOMCTBA (PU3MUECKUX SBJICHUM,
(bu3MYeCKUX 3aKOHA UM 3aKOHOMEPHOCTH;

— pemiatk pacu€THBIC 331a4k B 1—2 1EeHCTBUS, UCTIONB3Ys 3aKOHBI M (POPMYJIBI, CBS3BIBAIOIINE

(pnmqecm/le BCJIMYHHBI: HA OCHOBC aHaJIn3a yCJIOBH 3a1a4X 3allMChbIBATh KPATKOC YCJIOBUC, IO~



CTaBJIATH (PU3NUECKHE BETUYUHBI B (POPMYJIbI U IPOBOAUTH PACU&Thl, HAXOAUTH CIIPAaBOYHBIEC JaHHbIE,
He0oOXO0IMMBIE JJIs pEeLICHHS 3a/1a4, OLICHUBATh PEATMCTUYHOCTH MOTYYEHHON (PU3NYEeCKON BEIUUNHBI,

— Ppacrno3HaBaTh NPOOIEMbl, KOTOPbIE MOKHO PELIMTH IPU MOMOLIY (PU3MUECKUX METOOB; B OITUCAHUU
HCCIIEIOBaHMS BBIJEIATDH [IPOBEPSAEMOE IIPEAIIONIOKEHNE (TUIIOTEY), pa3indaTh U HHTEPIPETUPOBATD
MIOJTyYCHHBIH Pe3yibTaT, HAXOAUTh OUIMOKU B XOJIE OIBITA, AETAaTh BBHIBOBI 10 €T0 Pe3yiIbTaTaMm;

— TIPOBOJUTH OMBITHI 110 HAOIIOACHHUIO (PU3MUYECKUX SBICHUHN MM (PU3MYECKIX CBOWCTB TEN:
(dbopMyIpoBaTh IpOBEpsEMbIE MPEIIOI0KEHUS, COOMPATh YCTAHOBKY U3 IPEIOAKEHHOTO 000py10Ba-
HUS, 3aIIUCBIBATH X0/ OIBITa U (P OPMYIUPOBATH BHIBOJIBI;

— BBINIOJHSATH MPSMBIC H3MEPEHUS PACCTOSIHUS, BPEMEHH, MAacChl TeJla, 00bEMa, CHIIBI U TEMIIEPATYPhI
C MCIIOJIb30BaHUEM aHAJIOTOBBIX U U(POBBIX MPUOOPOB; 3aMKUCHIBATh MOKAa3aHUs MPUOOPOB € yUETOM
3a/TaHHON a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUH;

— MPOBOAUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJTHOM (PU3NUYECKON BEJTMUUHBI OT IPYTo ¢
HCIIOJIb30BAaHUEM MPSMBIX U3MEPEHUH (3aBUCUMOCTHU ITyTH PABHOMEPHO JABUXKYIIETOCS TeJla OT BpEMEHU
JBUKCHHSI TEJIa; CHIIBI TPSHHSI CKOJILKECHUS OT Beca Teia, KadecTBa 00padOTKH MOBEPXHOCTEH TN U
HE3aBHCUMOCTH CHUJIBI TPEHUS OT ILIOMIAAN CONPUKOCHOBEHHS TEI; CHIIBI YIPYTOCTH OT Y/UIMHEHUS
MIPYKUHBI; BHITAIKUBAIOIIECH CHIIBI OT 00BEMA MOTPY>KEHHOM YaCTH TeJla U OT MJIOTHOCTH JKUIKOCTH, €&
HE3aBHCUMOCTH OT TUIOTHOCTH Tella, OT TIyOHHBI, Ha KOTOPYIO MOTPY>KEHO TEJI0; YCIOBUH IIaBaHUS
TeJ, YCIIOBUI paBHOBECHS pbldara v OJIOKOB); y4aCTBOBATh B IJIAHUPOBAHUU YUEOHOTO HCCIEAOBAHNUSA,
coOupaTh YCTAHOBKY U BBINIOJIHATH U3MEPEHHUS, CIEAYS PEIOKEHHOMY IIaHy, (PUKCUPOBATh
PE3YNbTATHI MTOJIYYEHHOM 3aBUCUMOCTH (PU3MUECKUX BEIIMYMH B BHUJIC IPEIOKECHHBIX TAOJIUIl U
rpaduKoB, JeNaTh BBIBOJBI [0 PE3yNIbTaTaM HCCIEIOBAHNUS;

— TPOBOJUTH KOCBEHHbIE U3MEPEHUS PU3NUECKUX BETMUYUH (IUIOTHOCTD BEIIECTBA KUAKOCTH U
TBEPJOTO TEJIA; CUJIa TPEHUS CKOJIBKEHUS; JaBICHUE BO3AyXa; BBITAIKUBAOIIAS CHJIA, IEHCTBYIOIIAs HA
MOTPYXEHHOE B KUJIKOCTh TEJI0; KOAPPHUIIMEHT MOJIE3HOT0 AEUCTBUS TPOCTHIX MEXAHU3MOB), CIIEAYs
MPEJI0KEHHOW MHCTPYKLMU: TIPU BBIIOJTHEHUH U3MEPEHUI COOMPATh HIKCIEPUMEHTAIbHYIO YCTAHOBKY

Y BBIUUCIISITh 3HAUEHUE NICKOMOM BEJIMYUHBI;
— CcoOJI0IaTh MpaBUiIa TEXHUKU 0€3011acCHOCTH MPH paboTe ¢ 1abopaTOpHBIM 000PYIOBaHUEM;

— YKa3bIBaTh MPUHIUIIBI IEUCTBHS TPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETD,
JMHAMOMETP, COOOIIAIOIIUECS COCY/IbI, OapOMETp, phlyar, MOABUKHBIA U HETIOABIKHBIN OJIOK, Ha-

KJIOHHAas IMJIOCKOCTb,

— XapaKTepU30BaTh MPUHIIMIIBI IEHCTBUSA N3YUYEHHBIX TPUOOPOB U TEXHUUECKUX YCTPOICTB € OMOpOi
Ha UX OMHMCaHUA (B TOM YHCIIe: TOJIIUITHUKY, YCTPOMCTBO BOAOIPOBOAA, THAPABIMYECKUN TTpecce,
MaHOMETp, BBICOTOMED, MOPLIHEBOM HACOC, apeOMETP), UCIOIb3YsI 3HAHUS O CBOMCTBAX (PU3UUECKUX

SIBJIGHUN ¥ HE0OXO0AUMble (PU3nYecKre 3aKOHbI U 3aKOHOMEPHOCTH;

— MPUBOJUTH MPUMEPHI / HAXOAUTH HHPOPMAITUIO O MIPUMEPAX MPAKTUYECKOTO UCIIOIb30BAHHUS
(bu3MYECKUX 3HAHUI B MOBCEIHEBHOMN KU3HU 7Sl 00ecTieueHus: 6€30MacHOCTH MPU 00paIleHUH C
mpuOOpaMu U TEXHUIECKUMH YCTPONCTBaAMU, COXpaHEHHS 3J0POBbs U COOTIOCHHSI HOPM
9KOJIOTUYECKOIO MOBEJICHUS B OKPYXKAIOIIEH cpefie;

— OCYHIECTBIISATh OTOOpP UCTOYHUKOB HHGOpMaIuH B ceTd IHTEpHET B COOTBETCTBHUHU C 3a/laHHBIM
MTOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOIINXCS 3HAHUN U MYTEM CpaBHEHUS Pa3IMYHbIX HCTOYHUKOB

BBIJICJIATH HH(POPMAIIUIO, KOTOpast ABISETCA MPOTUBOPEUNBOM MIM MOXKET OBITH HEOCTOBEPHOI];

— HCIIOJIb30BATh MIPU BBIOJHEHUH YUEOHBIX 3aJaHU HAYYHO-TIOMYJISIPHYIO JIUTEPATYPy PU3NIECKOTO



coJiepKaHus, CIIPABOYHBIE MaTEPHUAJIbI, pecypchl ceTu MHTepHeT; BiIageTh IpUuéMaMu KOH-

CIIEKTHPOBAHUS TEKCTA, IpeoOpa3zoBaHus HHPOPMAIIUHN U3 OJTHON 3HAKOBOM CUCTEMBI B JPYTYIO;

— CO03/1aBaTh COOCTBEHHbIE KPATKNE MMCHbMEHHBIE U YCTHBIE COOOIICHNUS Ha OCHOBE 2—3 MCTOYHHUKOB
uHpopManuu GU3NIECKOTO COJIEPIKAHHS, B TOM YUCIIE YOJIUYHO JIeNIaTh KPaTKUE COOOIIECHUS O
pe3ylibTaTax MPOEKTOB WM YI€OHBIX UCCIICAOBAHUI; IPH 3TOM IPAMOTHO UCIIOJB30BATh U3YUCHHBIH
MOHATUIHBIN anmapat Kypca (U3MKH, CONPOBOXKAATH BHICTYIUIEHUE MTPE3CHTALIUCH;

— IIPU BBIITOJIHCHHUHU y‘IC6HBIX IMPOCKTOB U I/ICCHGI[OBaHI/If/’I pacnpeacisiTb 00513aHHOCTH B rpymic B
COOTBCTCTBHHU C ITOCTABJICHHBIMU 3aJJa4daMi, CJICIUTH 3a BBIIIOJTHCHHUECM I1JIaHA IIGfICTBPIfI, aJICKBAaTHO
OLICHUBATb COOCTBEHHBIH BKJIaJ B ACATCIBbHOCTD I'PYIIIIbI; BBICTPAHNBATH KOMMYHHUKATHBHOC

B3aHMOZ[eI>'ICTBPIC, YUUTBIBAsA MHCHUC OKPYKAIOIIUX.

8 KJIACC

[IpenMeTHBIC pe3yabTaThl HA 6a30BOM YPOBHE JOJIKHBI OTPAXKAaTh C(HOPMHUPOBAHHOCTH Y 00 YUAIOIIUXCS

YMEHHMN:

— MHCIIOJIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JBUKEHUE aTOMOB U MOJIEKYI,
arperaTHble COCTOSIHMS BEIIECTBA, KPUCTAJUINYECKHE U aMOP(HbIE TeJla, HACBILIECHHbIM U HEHACHI-
LICHHBIN Map, BIAXXHOCTh BO3AYyXa; TEMIIEPATypa, BHYTPEHHSIS SJHEPTUs, TEIUIOBOW JBUTaTENb;
JJIEMEHTAPHBIN 2JIEKTPUUECKUN 3apsill, IEKTPUUECKOE T10JIE€, IPOBOAHUKHU U AUDJIEKTPUKH, TIOCTOSHHBIN

3JIEKTPUYECKHUM TOK, MArHUTHOE MOJIE;

— pasnuyaTh sBJICHUS (TETUIOBOE pacIIupeHue/ckaThe, TeIonepeaada, TeIIoBOe paBHOBECHE,
CMauvBaHUe, KaWUIApHbIC SBJICHMUSI, UCTIApEHNE, KOHACHCAllUs, TNIaBJICHHEe, KPUCTAITN3aIus
(oTBepaeBaHue), KUTICHHUE, TEIUIONEpeada (TemIONPOBOIHOCTh, KOHBEKIIHS, U3TyUEHUE); dJICKTPHU3AIHS
TeJ, B3aMMOJICHCTBHE 3apsiI0B, JEHCTBUS SJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOIEUCTBUE
MarHuTOB, JICUCTBHE MAarHUTHOTO TOJIsI HAa TPOBOJIHUK C TOKOM, AJICKTPOMArHUTHAS MHIYKIIHSI) 110 OTTH -
CaHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OMBITOB, JIEMOHCTPUPYIOIIUX JIaHHOE (hHU3UIECKOE

SIBJICHUE;

— pacno3HaBaTh MPOSIBIIEHUE U3YYEHHBIX (PU3UUECKUX SBJICHUN B OKPYXKAIOIIEM MHpPE, B TOM YHCIIE
¢bu3nyeckue BICHUS B IPUPO/IE: TOBEPXHOCTHOE HATSKEHNE U KalUJUIIPHbIE SBJICHUS B IPUPOJE,
KpHUCTaJUIBl B IpUpoe, uzinydenue CoiHia, 3aMep3aHue BOA0EMOB, MOPCKHE Opu3bl, 00pa3oBaHue
POCBHI, TyMaHa, UHes, CHeTa; 3JeKTpPUUECKUe sIBIEHUS B aTMoc(hepe, SEKTPUUECTBO KUBBIX OPraHU3MOB;
MarHuTHOE 1oJe 3eMJIH, Apeid Moo CoB, poJIb MArHUTHOT'O 1TOJIS AJIs )KU3HU Ha 3emile, OJIIPHOE CU-
SIHUE; TIPH 3TOM NEPEBOIUThH MPAKTHUUECKYIO 3a]auy B Y4EOHYIO, BBIENSTH CYILI€CTBEHHBIE

CBOMCTBA/MPU3HAKN (PU3NUYECKUX SBJICHUI;

— OIIMCBIBAaTh U3yUYECHHBIE CBOMCTBA TeJ U (PU3NYECKUE SBJICHUS, UCTIONb3Ys (pU3nUecKre BeTHUUHbBI
(TemmiepaTypa, BHYTPEHHS SHEPTUs, KOJIMYECTBO TEIUIOTHI, YAEIbHAs TEIUIOEMKOCTD BEILIECTBA,
ylenbHas TeToTa IUIaBlIeHus, YelIbHas TEIUIOTa MapooOpa3oBaHus, yaeIbHAas TEIJI0Ta CTOPAHUS
TOIUIHMBA, KOA(PGUIIUEHT MOJIE3HOTO JEHCTBUS TEIJIOBOM MAIlIWHbI, OTHOCUTENIbHAS BIAXKHOCTh BO3/AyXa,
ANEKTPUYECKUH 3apsi]l, CHJIa TOKA, 3JIEKTPUUYECKOE HaIlpsHKEHHE, COMTPOTUBIICHUE TPOBOIHUKA, YAECIbHOE
COIPOTHBIIEHUE BEIIECTBA, pad0Ta U MOLUTHOCTh JIEKTPUUYECKOTO TOKA); MPU ONMHUCAHUU MPABUIBLHO
TPaKTOBaTh (PU3NYECKHUI CMBICI UCIOIb3YEMBIX BEIMYUH, 0003HAYEHUS U €TUHUIIBI (PU3HMUECKUX
BEJIMYMH, HAXOAUTh (DOPMYIIbI, CBSI3bIBAIOIINE JaHHYIO (PU3NUYECKYIO BETUYHHY C IPYTUMH BEIMYMHAMH,
CTPOUTH rpaUKU U3Y4YEHHBIX 3aBUCUMOCTEN (PU3NMUECKUX BEIUYUH;

— XapaKTepu30BaTh CBOWCTBA Tell, GU3NUYECKUE SIBJICHUS U MTPOLIECCHI, UCTIOIb3YsI OCHOBHBIE
MIOJIOXKEHUS MOJIEKYJIIPHO-KMHETUYECKOI TEOpUN CTPOCHUS BEUIECTBA, IPUHIIUII CYNEPIO3UIIMU TOJIeH



(Ha KaUECTBEHHOM YpPOBHE), 3aKOH COXpaHEHU 3apsiza, 3akoH Oma Ji71s yyacTKa Lemu, 3akoH Jxoyins -
JleHna, 3aKOH COXpaHEHHUsI PHEPTUH; TIPH 3TOM JaBaTh CIIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3aIHChIBATH

€ro MaTCMATHYCCKOC BBIPAXKCHUC,

— OOBSCHATH (PU3NUECKUE MPOLIECCH] H CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTYAIHii
IIPaKTUKO-OPUEHTHPOBAHHOI'O XapaKTePa: BbIABIATh IPUUMHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH O0ObsIC-
HeHHe u3 | - 2 IOTH4ecKUX IMaroB ¢ ornopoi Ha 1 - 2 U3y4eHHBIX CBOMCTBA (PU3MUECKUX SBICHUH,
(bU3NIECKNUX 3aKOHOB MJIM 3aKOHOMEPHOCTE; pelaTh pac4€éTHbIC 3aa4M B 2 - 3 NeCTBUS, HCIIONB3YS
3aKOHBI U (POPMYJIBI, CBSI3BIBAIOINNE (PH3UUECKUE BETMUMHBL: HA OCHOBE aHAJIM3a YCIOBHSA 334l
3alMChIBaTh KPaTKOE YCIOBHE, BBISBIIATH HEOCTATOK JAHHBIX JIJISl PELICHUS 3a/1a4M, BBIOMPATh 3aKOHBI
1 GOpMyIIbI, HEOOXOAUMBIE TS €€ PELIeHHUs, IPOBOAUTH PACUETHI U CPABHUBATH MOJIYYCHHOE 3HAYCHHE

(I)I/I3I/I‘-ICCKOI>'I BCJINYHHBI C U3BCCTHBIMU JaHHBIMHU,

— pacClio3HaBaTb HpO6HeMI)I, KOTOPBIC MOKHO PCUINTH IIPHU IIOMOIIN (1)I/I3I/ILI€CKI/IX MECTOO0B; UCIIOJIb3Ys
OIMMCAHUC UCCICAOBAHM, BEIACIATE IIPOBCPACMOC NIPCAINIOIOKCHUC, OICHUBATh NPABUJIIBHOCTD IMOPAKA
IMPOBCACHUA UCCIICA0OBaHMA, ACJIaTh BBIBOABI;

— MPOBOAUTH ONBITHI 110 HAOIIOACHUIO PU3NYECKUX SBJICHUI UM QU3NYECKUX CBOMCTB TEI
(KanuIIsipHbIE SIBICHUS, 3aBUCUMOCTD JJaBJICHUS BO3/yXa OT €ro o0béMa, TeMIepaTypbl; CKOPOCTH MPO-
[ecca OCTHIBAHUS/HATPEBAHUS IIPU M3ITYYEHUH OT LBETA M3JTy4YaroIIei/OTIIOMAIOIel TOBEPXHOCTH;
CKOPOCTb MCIIAPEHHUSI BOJIbI OT TEMIIEPATYpPhI )KUIKOCTH U IJIOIIAN €€ IOBEPXHOCTH; MIEKTPHU3ALUS TE
Y B3aUMOJICVICTBUE ICKTPUUECKUX 3aps/I0B; B3aUMOJECHCTBHE ITIOCTOSIHHBIX MarHUTOB, BU3YaJIM3aLUs
MAarHUTHBIX ITOJIEW MOCTOSTHHBIX MarHUTOB; JE€HUCTBUS MArHUTHOIO I10JIs1 HA IPOBOJHMK C TOKOM,
CBOWCTBA 2JIEKTPOMAarHuTa, CBOMCTBA AJIEKTPOABUTATENIS IOCTOSTHHOTO TOKA): (hOpMyTupoBaTh
IIpOBEpsieMbIE MIPEITOJIOKEHUSI, COOMPaTh YCTAaHOBKY U3 MPEAJI0KEHHOT0 000PY0OBAHUS; OITUCHIBATH
XO/JI OMbITa U (OPMYJIUPOBATH BHIBOJIBI;

— BBIIOJHATH IIPAMBIC UBMEPCHUA TCMIICPATYPBI, OTHOCHUTEIIbHON BJIaXKHOCTH BO31yXa, CUJIbI TOKa,
HAIps>KCHUA C UCITOJIb30BAHUEM aHAJIOT'OBBIX HpI/I60pOB 1 JaTYUKOB (1)I/I3I/I‘ICCKI/IX BCJIMYMH, CPAaBHUBATH

pe3yabTaThl U3MEPEHUH C YIETOM 3aJaHHON a0COFOTHOM MOTPEIIHOCTH;

— MPOBOAUTH UCCIIEIOBAaHUE 3aBUCUMOCTHU OJTHOM (U3NUYECKON BETMUMHBI OT IPYroi ¢
HCIIOJIb30BAHNUEM IIPSIMBIX U3MEPEHUH (3aBUCUMOCTb CONPOTHUBIIEHUS IPOBOJHUKA OT €T0 JUIVHBI,
IIJIOLIAU MTOIIEPEYHOT0 CEYEHHS U YIEIbHOIO CONPOTUBIICHUS BEIIECTBA IPOBOAHUKA; CHUIIbI TOKA,
HYIIEro Yepe3 MPOBOJHUK, OT HANIPSKEHNS HAa IPOBOJHUKE; HCCIEAOBaHUE MOCIEA0BATEIBHOIO U 1A~
pajIeTbHOIO COEIMHEHUH TPOBOIHUKOB): IUIAHUPOBATh UCCIIEI0BaHKUE, COOMPATh YCTAHOBKY U
BBITIOJTHATH U3MEPEHUS, CIEysI IPEATIOKEHHOMY TUTaHy, PUKCUPOBATh Pe3yIbTaThl MOTYyYEHHOU
3aBUCHMOCTH B BHJI€ TaOJIUIl ¥ IPaUKOB, I€aTh BHIBOBI [0 pe3yJIbTaTaM HCCIEI0BAHNUS;

— TPOBOJUTH KOCBEHHbIE U3MEPEHUS PU3NUECKUX BEIUUYHH (yIeNbHas TeIUIOEMKOCTh BEIIECTBA,
COIIPOTHBIIEHUE MTPOBOIHUKA, pab0Ta U MOIIHOCTb AJIEKTPUUYECKOTO TOKA): TNIAHUPOBATh U3MEPEHUS,
coOupaTh IKCIEPUMEHTATIBHYIO YCTAaHOBKY, CJIETYsI MPEASIOKEHHON HHCTPYKIIMH, U BBIYUCIISTD

3HAa4YCHUEC BCIINYHNHDBI,
— coO0roaaTh MpaBuia TEXHUKH 0€30MacHOCTH MpH paboTe ¢ 1abopaTOpHBIM 000pyA0BaHUEM;

— XapaKTepU30BaTh MPUHIMIIBI IeHCTBUS N3YUYEHHBIX TPUOOPOB U TEXHUUECKUX YCTPOICTB € OMOpO
Ha MX OMHUCAHUsA (B TOM YHCJIE: CUCTEMa OTOIICHUS IOMOB, THTPOMETP, MapoBasi TYypOMHA, aMIIepMETD,
BOJIETMETP, CYETUHK ICKTPUUECKOI SHEPTHH, IIEKTPOOCBETHTEIbHBIE TPUOOPHI, HArpEeBaTEIbHbIC
AJIEKTPONIPUOOPHI (MIPUMEPHI), HIEKTPUUECKUE MTPEIOXPAHUTEIH; SJICKTPOMArHUT, 3JICKTPOIBUTATENb
MIOCTOSTHHOTO TOKa), MCTIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3MUECKUX SBICHUN M HEOOXOAUMBIE

(I)I/ISI/I‘ICCKI/IG 3aKOHOMCPHOCTH;



— pacro3HaBaTh MPOCThIE TEXHUUECKHUE YCTPOHCTBA U U3MEPHUTENbHBIE TPUOOPHI IO CXeMaM U
CXEMAaTUYHBIM PUCYHKaM (3KHJKOCTHBIN TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, ABUTaTEIb
BHYTPEHHETO CTOPaHHUs, JJIEKTPOCKOII, PEOCTAT); COCTABIIATH CXEMBbI JIEKTPUUECKUX LIETEH ¢
IIOCJIEZI0BATEIbHBIM U MapajlIeIbHBIM COEUHEHUEM 3JIEMEHTOB, pa3jinyasi YCIOBHbIE 0003HAUEHUS

OJICMCHTOB 3JICKTPHUYCCKUX ueneﬁ;

— TPUBOJUTH MPUMEPHI/HAXOAUTh HHYOPMAIHIO O IPUMEpaxX MPAKTUIECKOTO HCIIOIb30BaAHHS
(u3MUECKUX 3HAHHI B TIOBCETHEBHOM KU3HHU JJIs 00ecTieueHus: 6€30MacHOCTH IpH 00palieHuu ¢ mpuoo-
paMu U TEXHHYECKUMH YCTPOUCTBAMH, COXPAHEHHS 3I0POBbs U COOIIOICHHSI HOPM 3KOJIOTHYECKOTO
MOBEJICHHSI B OKPYIKAIOIIEH cpejie;

— OCYIIECTBIATH MOUCK HH(popMaruu pusmueckoro coaepxanus B cetu MIHTepHET, Ha OCHOBE
UMEIOIINXCS 3HAHUH U yTEM CPaBHEHUS IOTIOTHUTENBHBIX HCTOYHUKOB BBIICIATH HH(POPMALIUIO,

KOTOpas sABJISACTCA HpOTHBOpe‘lI/IBOﬁ HJIM MOXKET OBITH HGHOCTOBepHOfI;

— HCII0JIb30BaTh IPH BHIMOJIHEHUH YUYEOHbIX 33aJJaHUN HAYYHO-TIOMYJISIPHYIO JIUTEPATYPY (PU3UUECKOTO
coJiepKaHus, CIPAaBOYHbIE MaTEPHUAJIbI, pecypchl ceTu VIHTepHeT; BiIageTh npuéMamMmu
KOHCIIEKTHPOBAHUS TEKCTa, peoOpa3oBanus HH(OpMaIK U3 0THON 3HAKOBOM CHCTEMBI B JPYTYIO;

— co3JaBaTh COOCTBEHHBIEC MMCHbMEHHBIE U KPATKHE YCTHBIE COOOIIEH s, 0000111ast HHPOPMALIUIO U3
HECKOJIbKUX UCTOYHUKOB (DU3MUECKOTO COACPIKaHMUs, B TOM YMCIIE ITyOJIMYHO MPEACTABIIATh PE3YIbTaThI
IIPOEKTHOM WJIM UCCIIEN0BATEIBCKOMN AESITEIBHOCTH; IIPU TOM I'PaMOTHO HCIIOJIb30BaTh NU3y4YEHHBIN

MOHATUIHBIN anmapaT Kypca (U3UKH, CONPOBOXKAATH BHICTYIUICHUE MTPE3CHTALINECH;

— TIpY BBIIIOJHEHUU YYEOHBIX MMPOEKTOB U UCCIENOBAHUN (PU3NIECKUX MPOLIECCOB PACIPEACIIATH
00513aHHOCTH B TPYIIIE B COOTBETCTBHHM C ITOCTABJIEHHBIMU 3a/1adaMH, CIIEIUTh 32 BBIMOJIHEHUEM IIJIaHa
NENCTBUIM U KOPPEKTUPOBATH €r0, a/IeKBAaTHO OLIEHUBATh COOCTBEHHBIN BKIIAJl B AEITEIbHOCTD IPYIIIIBL;

BBICTpanBaThb KOMMYHHUKATUBHOC BSaHMOHeﬁCTBHG, MMPOABJIAA TOTOBHOCTH paspeiiaThb KOH(i)J'II/IKTI)I.

9 KUIACC

ITpenmeTHble pe3ynbTaThl HA 6230BOM YPOBHE JIOJKHBI OTPaXkaTh CHPOPMHUPOBAHHOCTD Y O0YHArOIUXCS
YMEHHMN:

— MHCIIOJB30BaTh MOHATHS: CUCTEMA OTCYETA, MATEPUAIIBHAS TOYKA, TPACKTOPHsL, OTHOCUTEIBHOCTD
MEXaHMUYECKOT0 JIBIKEHUS, nepopmanus (yrnpyras, iiacTu4yeckasi), TpeHUe, IEeHTPOCTPEMUTEIIbHOE
YCKOpEHHUE, HEBECOMOCTb U MEPETPY3KH; LIEHTP TSHKECTH; aOCONIOTHO TBEPIOE TEJIO, LIEHTP TSHKECTU
TBEPAOrO Tella, paBHOBECHE; MEXaHUYECKUE KOJIeOaH!s U BOJIHBI, 3BYK, HHPPa3BYK U yIbTPa3BYK;
AJIEKTPOMAarHUTHBIE BOJIHBI, IIKaJIa 3JIEKTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JATbHO30PKOCTb,

CIICKTPBI UCITYCKAaHUWA U IMOTJIOIICHUSA a.m,q)a, Oeran ramMmmMma-us3JIydCHusl, U30TOIIbI, AACPHAs DOHEPIreTHUKaA,

— pasnuuaTh sBJICHUS (PAaBHOMEPHOE U HEPABHOMEPHOE MPSMOIMHEHHOE JIBIKEHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHENHOE IBIKEHHE, CBOOOHOE TTaJIeHUE TN, PABHOMEPHOE JIBIXKEHHE 110
OKPY>KHOCTH, B3aMO/ICHCTBHE TeJl, PEaKTUBHOE JIBMKEHUE, KOeOaTeTbHOE IBIKCHHE (3aTyXaloue U
BBIHY)KJICHHBIE KOJICOaHMs ), pE30HAHC, BOJTHOBOE JBMIKEHNE, OTPAKEHUE 3BYKa, MPSIMOJIUHEHHOE
pacrpocTpaHeHHe, OTpaKEHNE U TIPEIOMJICHUE CBETA, TIOJIHOE BHYTPEHHEE OTPaKCHHUE CBETA,
pasnokeHue 6eI0To CBETa B CIIEKTP U CI0KEHUE CIIEKTPATBbHBIX IIBETOB, TUCIIEPCHUS CBETA,
€CTECTBEHHAs PaIlO0AKTHUBHOCTh, BOSHUKHOBEHHUE JTMHEHYATOTO CIIEKTPA U3ITYYCHHS) TIO OMTUCAHUIO UX
XapaKTEPHBIX CBOMCTB ¥ HA OCHOBE OMBITOB, IEMOHCTPUPYIOIINX TaHHOE (PU3UIECKOE SIBJICHHE;

— pacro3HaBaTh MPOSBIIEHNE U3YUYEHHBIX (PU3MUECKUX SBJICHUM B OKpYXarolieM MUpeE (B TOM UUCIIE

(I)I/ISI/I‘ICCKI/IG SABJICHUS B IPUPOJAC: NPUIIMBBI U OTJIMBLI, ABUKCHUC IIJIAHCT ConneyHon CHUCTCMBI,



PEaKTUBHOE JIBUKEHHUE KUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB JKHUBOTHBIMHU, 3€MJIETPSICEHUE,
celicMU4ecKre BOJHBI, IIyHAMH, 9X0, [IBETA TeJl, ONTUYECKHE SBJICHUS B IPUPOIE, ONOIOTHIeCcKoe
JeCTBUE BUIMMOTO, YIbTPa(QHOIETOBOIO M PEHTT€HOBCKOTO U3ITy4eHUI; €CTECTBEHHBIH
panMOaKTUBHBINA (POH, KOCMUYECKHE JIYUH, PAJAUNOAKTHBHOE U3IIydEHUE TPUPOTHBIX MUHEPAJIOB;
NeICTBUE palnOaKTUBHBIX U3Iy4EHUI HAa OPraHu3M YeJIOBEKA), IPU TOM IIEPEBOJUTH MIPAKTUYECKYIO
3a/1a4y B y4eOHYIO, BBIICISTH CYIIECTBEHHBIC CBOMCTBA/IPU3HAKN (PU3UUYECKUX SIBIICHU;

— OIIUCBIBAaTh U3yUYEHHBIE CBOWCTBA Te U (U3NYECKUE SIBICHUS, UCIIOJIb3Ysl (PU3HUECKUE BETUUNHBI
(cpenHsisi © MTHOBEHHAsI CKOPOCTh TeJla IPU HEPAaBHOMEPHOM JBH)KEHUH, YCKOPEHHE, IEPEMELLIEHUE,
IyTh, YIJIOBask CKOPOCTb, CUJIA TPEHHUS, CUJIA YIIPYTOCTH, CUJIA TSDKECTH, YCKOPEHHE CBOOOAHOTO
Ma/ICHUs, BEC Tella, UMIYJIbC TeJa, UMITYJIEC CHUJIbI, MEXaHHUYEeCKasi paboTa U MOIIHOCTb, TOTEHIIUATbHAS
SHEPrus TeJa, MOJHATOrO HaJ IOBEPXHOCTHIO 36MJIM, IOTEHIIUAIbHAS SHEPTUsl CKATOM NPY’KUHBI,
KMHETHYECKasi SHEprusl, 0JHasi MEXaHWYecKas SHEPIus, eproJ] U 4acToTa KojeOaHuil, JJInHa BOJIHBI,
I'POMKOCTbB 3BYKa U BbICOTA TOHA, CKOPOCTb CBETA, IOKa3aTelb PEIOMIICHUS CPEbl); IPH OIMCAHUU
IIPABUIILHO TPAKTOBATh (PM3UUECKUI CMBICI MCIIOJIb3YEMbIX BEIMYMH, 0003HAYCHUS U €IUHHIIBI
(Gu3MYeCKUX BETUYMH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE JAaHHYIO (U3NYECKYIO BEJIMUMHY C APYTUMHU
BEIMYMHAMH, CTPOUTH IPauKU U3yYCHHBIX 3aBUCUMOCTEH (PU3NUYECKUX BEIMYMH;

— XapaKTepu30BaTh CBOWCTBA Tell, GU3MUYECKUE SIBJICHHS U MTPOLIECCHI, UCTIOIb3Ys 3aKOH COXPaHEHUs
SHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS, IPUHIIUIT CYTIEPIIO3UIIUN CHII, TPUHITUIT OTHOCUTEILHOCTH
lNanunes, 3akonsl HptoTOHA, 3aKOH COXpaHEHUS UMITYJIbCA, 3aKOHBI OTPAKCHUS U IMPEJIOMIICHHUS CBETA,
3aKOHBI COXPAHEHHUS 3aPs0BOTO0 U MACCOBOT'O YMCEN MPHU SICPHBIX PEaKIUsIX; IPU ITOM J1aBaTh
CIIOBECHYIO (DOPMYIIMPOBKY 3aKOHA U 3aIMCHIBATH €T0 MaTEMAaTHIECKOE BHIPAKCHHE;

— OOBSICHATH (PU3UUECKUE MPOLIECCH] M CBOMCTBA TeJ, B TOM YHCJIE U B KOHTEKCTE CUTYyalui
MIPAKTUKO-OPUEHTUPOBAHHOT'O XapaKTepa: BbISBIATH IPUUMHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH 00BsIC-
HEHUE U3 2—3 JIOTMYECKUX 1IaroB ¢ OMopoi Ha 2—3 U3y4YEHHBIX CBOMCTBA (PU3NYECKUX SIBJICHUH,

(I)I/I3I/ILICCKI/IX 3aKOHOB HJIN SaKOHOMepHOCTeﬁ;

— pceuiaTtb paC‘léTHLIC 3agaun (OHI/IpaIOH_[I/ICCH Ha CUCTCMY U3 2—3 ypaBHeHPIP’I), HCIIOJIb3YA 3aKOHBI U
(1)0pMyJ'II>I, CBA3BIBAIOIIHEC (i)I/ISI/I‘-IeCKI/IC BCJIMYMHBI: HA OCHOBEC aHAJIM3a YCJIOBUS 3a/la4 3allChIBATH
KpaTKO€ yCJIOBHEC, BLIABIATE HCAOCTAIOIINEC UJTU H30BITOYHBIE JaHHBIC, BI)I6I/IpaTI) 3aKOHBbI 1 q)OpMYJ'IBI,
HGO6XO)II/IMI>IC AJid peUICHUsA, ITPOBOJIUTH paCLIéTBI 1 OOCHHUBATH PCATTMCTUIHOCTD IMOJTYYECHHOI'O

3Ha4YEeHHS (PU3MUECKOU BEIUYUHBI;

— pacio3HaBaTb HpOGJ’IeMH, KOTOPBIC MOYXHO PCHINTD IIPU IMMOMOIIN (bI/I3I/IquKI/IX MCTOOB; UCITIOJIB3YH
OIMMUCAHUC UCCIICAOBAHN, BBIICIATH IIPOBEPACMOC IPCAIIOJIOKCHUC, OLICHUBATL ITPABUJIBHOCTDH ITOPAAKA
IMPOBCACHUA UCCIICAOBAaHNUA, ACIATh BBIBOJbI, MHTCPIIPETUPOBATDH PE3YJIBTAThI H&6J’IIO)I€HPII>1 " OIIBITOB;,

— TMPOBOAUTH ONBITHI 10 HAOTIOACHUIO PU3NYECKUX SBJICHUIN WU GU3NYECKUX CBOMCTB Tell (M3y4eHHe
BTOpOro 3akoHa Hpl0TOHA, 3aKOHA COXpaHEHHsI SHEPTUH; 3aBUCUMOCTh MepHOAa KoueOaHun
IIPYKUHHOTO MAsiTHUKA OT MACChl IPy3a U KECTKOCTU MPYKUHBI U HE3ABUCUMOCTD OT aMILIUTYAbI
MaJIbIX KOJIeOaHuil; MPAMOIMHEHHOE paclpoCTpaHEHUE CBeTa, pas3liokeHHe Oelnoro cBeTa B
CIIEKTp; U3y4EHHE CBOUCTB M300paKEHUS B IUIOCKOM 3€pKaJie U CBOMCTB M300paskeHUs IIpeIMETa B
cobuparorieit InH3e; HaOMI0IeHNE CIUTOIIHBIX U JTMHEHYAThIX CIIEKTPOB U3IIYUYEHHS): CAMOCTOSATENIBHO
coOupaTh YCTaHOBKY M3 H30BITOUHOTO Habopa 000PYIOBaHUS; OMUCHIBATH XOJ1 OIBITA U €T0
pe3yabTaThl, OPMYIHPOBATH BHIBOBI;

— TPOBOJUTH MIPU HEOOXOIUMOCTH CEPUIO MPSIMBIX U3MEPEHUH, ONpeneNss CpeHee 3HaUeHne
u3MepsieMoil BenuuHbI ((PoKycHOE paccTosTHUE COOMparoIel JIMH3bI); 000CHOBBIBATh BEIOOP criocoda
M3MEPEHUs/U3MEPUTEIILHOTO TPUOOPa;



— TPOBOJUTH UCCIICAOBAHUE 3aBUCUMOCTEH (PU3NUECKUX BETMUUH C UCIIOIH30BAHUEM MPSMBIX
M3MepeHuil (3aBUCUMOCTh IIyTH OT BPEMEHH NPU PaBHOYCKOPEHHOM JABM)KEHUU 0€3 HauaabHOU CKO-
pocTu; nepuoja KojebaHuii MaTeMaTUYeCKOTO MasiTHUKA OT JAJIMHBI HUTH; 3aBUCUMOCTH yTJia
OTpaXKeHUS CBETA OT yIJia MaJeHUs U yria MpejoMJIeHHs OT yIiia NaJeHusl): IJIaHUPOBaTh UCCIE0-
BaHUE, CAMOCTOSTENILHO COOMPATh YCTAHOBKY, (PMKCHPOBATH PE3YJIbTATHI TOTYYCHHON 3aBUCUMOCTH
(bu3MYeCKUX BEIMYHMH B BUJIE TaOJIUIl U TPapUKOB, EIaTh BEIBOBI IO PE3YJIbTaTaM HCCIIEI0BaHUS;

— MPOBOJUTH KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEITMUYUH (CPEAHSSI CKOPOCTh U YCKOPEHHE TeJla IpU
PaBHOYCKOPEHHOM JIBI)KEHUH, YCKOPEHHE CBOOOAHOTO MACHUS, )KECTKOCTh PY>KUHBI, KOA(PDUITHEHT
TPEHUS CKOJILKEHUS, MEXaHW4YecKas padoTa U MOIIIHOCTh, YAaCTOTA U MEPHOJ] KoJeOaH i
MaTEeMaTHYECKOT0 U MPYKUHHOTO MasiTHUKOB, ONTUYECKAst CHJIa COOMPAIOIIEH JIMH3bI, PaTU0AKTUBHBIN
(oH): IIaHUPOBATH U3MEPEHHS; COOUPATH IKCIIEPUMEHTAIBHYIO YCTAHOBKY U BBITIOJHATH U3MEPEHUS,
clenys IPeMIOKEHHOW MHCTPYKLIMN; BBIYUCIIATh 3HAYEHNE BEJIMYMHBI M aHAJIM3UPOBATH ITOJTyYCHHBIE

pe3yJIbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUM;
— co0iroaaTh mpaBuiia TEXHUKHU 0€30MacHOCTH MPpH paboTe ¢ 1abopaTOpHBIM 000pyAOBaHUEM;

— pa3nuyaTh OCHOBHBIC MTPU3HAKU U3YUCHHBIX (DM3HMUYECKUX MOJCIICH: MaTepruaibHas TOUKa,
a0COTFOTHO TBEP/IOE TEJIO, TOUCUHBIM UCTOYHHK CBETA, JIy4, TOHKASI JTMH3a, IITAaHETapHAs MOJICIIb aTOMA,
HYKJIOHHasi MOJI€JIb aTOMHOTO SI/Ipa;

— XapakTepu30BaTh MPUHIUIBI JEHCTBUS U3yUYEHHBIX IPUOOPOB U TEXHUUECKUX YCTPONCTB C ONIOPOi
Ha UX ONMCaHUs (B TOM YMCIe: CIUAOMETP, JaTUYMKH ITOJI0KEHUS, PACCTOSHUS M YCKOPEHHUs, paKeTa,
9X0JIOT, OYKH, IEPUCKOIL, (hoTOoanmapar, ONTHUYECKUE CBETOBO/IbI, CIIEKTPOCKOI, JJO3UMETP, Kamepa
Bunbcona), ucrob3ys 3HaHUS O CBOMCTBaX (PU3MYECKUX SIBIEHUI U HEOOXOUMBbIE (PU3NUECKUE
3aKOHOMEPHOCTH;

— HCINOJIB30BATh CXCMBbI U CXECMATUYHBIC PUCYHKH U3YUCHHBIX TCXHUYCCKUX YCTpOﬁCTB,
HU3MCPUTCIIBHBIX HpI/I60pOB 1 TCXHOJIOTHYCCKUX ITPOLCCCOB IIPU PCHICHUN y‘{e6HO'HpaKTH‘{eCKI/IX 3aj1a4,
OINITUYCCKUC CXEMBbI UIS TIOCTPOCHUA PI306pa)KeHPII>i B IIJIOCKOM 3€pKaJIC U CO6I/IpaIOH_IeI71 JIMH3C,

— TPHUBOJUTH MPUMEPHI/HAXOIUTh MHPOPMAIIHIO O IPUMEpaXxX MPAKTHIECKOT0 UCTIOIB30BaHUS
(hbU3UYECKUX 3HAHU B TTOBCETHEBHOM JKU3HU JIJIs o0ecrieueHns 0€30MacHOCTH Mpu 0OparieHuu ¢ npudo-
paMu U TEXHUYECKUMHU YCTPOUCTBAMH, COXPAHEHUS 3I0POBBSI M COOJIOIEHUS HOPM 3KOJIOTHUECKOTO
MOBEJICHUS B OKPYKAIOIIEH Cpeie;

— OCYIIECTBJIATh MOUCK HHPOpMAINHU (HU3HUECKOTO COJEPKaHMs B CeTH MHTEpHET, CaMOCTOSITEIBHO
hopmMyIupys MOMCKOBBIN 3aMPOC, HAXOIUTH ITyTH OMPEAEIIEHUS TOCTOBEPHOCTH TTOJTYICHHOM

I/IHCI)OpMaI_[I/II/I Ha OCHOBC MMCHOIIMUXCS 3HAHUH U JOITOJIHUTEIIBbHBIX NCTOYHUKOB,

— HCIIOJIb30BaTh MPH BHIMOJIHEHUH YUEOHBIX 33aJJaHUi HAYYHO-TIOMYJISIPHYIO JIUTEPATYPy (PU3HIECKOTO
coJiepKaHus, CIIPABOYHBIE MAaTEPUAJIbL, pecypcsl ceTu HTepHeT; BiIaaeTh NpUEMaMu
KOHCIIEKTHPOBAHHUS TEKCTA, MpeoOpa3oBaHus HH(DOPMALIUK U3 OJTHOM 3HAKOBOW CHUCTEMBI B JIPYTYIO;

— co03/aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOLICHHS Ha OCHOBE MH(pOpMaIlUU U3
HECKOJIbKUX UCTOYHUKOB (PU3UUECKOT0 COMEpKaHuUs, ITyOJIUYHO MPEACTABIATh PE3YyIbTaThl IPOSKTHON
WJIM UCCIIEIOBATENbCKON JEATENBHOCTH; IIPA 3TOM I'PAMOTHO HCIIOIb30BATh N3yYEHHBIN NOHITUIHBINA
anmapar u3y4aemoro pasjesa GU3uKu U COMPOBOXK/ATh BHICTYIUICHHE IIPE3EHTALUEN C YUETOM
0CcOOEHHOCTEN ayTUTOPUN CBEPCTHHUKOB.



TEMATHYECKOE IINIAHUPOBAHUE

7 KJIACC
Ne | HammeHoBaHue pa3jiesioB U KoJn4ecTBo 4acos Jara Bujbl JesTeIbHOCTH Busael, DJIEeKTPOHHbIE
/I | TeM mMporpamMMsl H3YyYeHHs ¢opMbI (uudpoBbIe)
BCEro | KOHTPOJIbHBIE | NPAKTUHYECKHE JOHTPOIsI obpasosatebHbIe
padoTsl pa6GoTsl pecypcsl
Paznen 1. @u3nka u €€ poJib B IO3HAHUHU OKPY KAOLIEro MHpPa
1.1. [ ®usuka — Hayka o npupoge | 2 BbIsiBIICHHUE pa3TH4nil MEK Ty HU3NUECKUMH U XUMHUYECKHUMU npeBpaieHusamu (MC — xumus); Ycrabrit Poccuiickas
PacrniozHaBaHue 1 Ki1accU(PUKALMS PU3MIESCKUX SBICHHN: MEXaHHYECKUX, TETIOBBIX, YJICKTPUYECKUX, orpoc; 3JIEKTPOHHAS LIKOJIA:
MarHUTHBIX U CBETOBBIX; IMucemennsiit | https://resh.edu.ru/
Hab6monenue u onucanne GU3MYECKUX SIBICHUIA; KOHTPOJIb; SIKnacc:
https://www.yaklass.ru/
Skysmart:
https://skysmart.ru/
Komnnekius LIOP
1.2. | ®uznyecKkne BeJUIUHbBI 2 1 OmnpeesieHNe LEeHbI ISJICHNUS IIKaJIbl U3AMEPHTEILHOT0 IPpHOopa; YcerHblit Poccuiickas
M3mepenne 00bEMa XKUIKOCTH U TBEPAOrO TeJa; onpoc; 2JIEKTPOHHAs IIKOJIA:
BbInosiHeHe TBOPYECKUX 3aJaHHH 110 [IOKCKY CIIOCO00B H3MEPEHHsI HEKOTOPBIX (PU3HYECKUX Iucemennsiit | https://resh.edu.ru/
XapaKTePHCTHK, HAIIPUMEP pa3MEPOB MaJIbIX 00BEKTOB (BOJIOC, IIPOBOJIOKA), YAAIEHHBIX OOBEKTOB, KOHTPOJIb; SKnacc:
GOJIBLIIMX PACCTOSIHUI, MaJIBIX IPOMEXKYTKOB BpeMeHH. OOCyKICHHE IPe UIaraeMblx ClioCo000B; JlaGoparopHas | https://www.yaklass.ru/
pabora; Skysmart:
https://skysmart.ru/
Konnexuus [LIOP
1.3 | EcrecTBeHHO- HAYYHBIi 2 1 1 Bbr1BIoKeHNE THIIOTE3, O0BSICHSIOLIMX TPOCTHIC SIBJICHUSI, HAIIPUMEP:— [0YEMY OCTaHABJIMBACTCS Konrposbnast | Poccuiickast
MeTO/ NO3HAHUS JIBIKYIIIEECs 10 TOPU30HTANILHOMN ITOBEPXHOCTH TEJIO;— ITOYEMY B JKapKyIo IIOTO/ly B CBETJION ofiexkae | pabota; JIEKTPOHHAsI LIKOJIA:
MPOXJIaJIHEN, YeM B TEMHOM; JlaGoparopnas | https://resh.edu.ru/
TpeuioxxeHue CIOcOOOB MPOBEPKH MMIIOTE3; pabora; SKnacc:
IpoBeneHMe HCCIEAOBAHMS [0 TPOBEPKE KAaKOit MO0 THITOTE3bI, HAIIPUMEP: JaIbHOCTH IIOJIETa https://www.yaklass.ru/
LIapHKa, Ty LIIEHHOI0 TOPU3OHTANIBHO, TeM OOJIbILE, YeM OOJIbILE BBICOTA ITYCKa; Skysmart:
TlocTpoenne npocreimmx Mozenei pusndecknx sBICHUI (B BUIE PUCYHKOB HITH CXEM), HallpUMep https://skysmart.ru/
najieHye IpeMeTa; NPsIMOIMHEHHOE pacIpOCTPAHEHHUE CBETA; Kosnekuust IIOP
HWroro no pazaeny 6
Pa3zen 2. [lepBoHayabHbIE CBE€HHS 0 CTPOCHHH BelIeCTBA
2.1. | CTpoeHue BenecTsa 1 Habimonenune 1 MHTEpIIpETaLHst ONBITOB, CBUICTEIILCTBYIOIINX 00 aTOMHO-MOJICKYIIIPHOM CTPOCHHH YcrHbrit Poccwiickast
BEILECTBA: OIBITHI C PACTBOPEHUEM Pa3JIMYHBIX BEIIECTB B BOJIC; orpoc; JIEKTPOHHAsI LIKOJIA:
OreHKa pa3MepoB aTOMOB U MOJIEKYJI C HCITIOJIb30BaHneM GoTorpaduii, MOTydIeHHBIX Ha aTOMHOM https://resh.edu.ru/
cutoBoM Mukpockorie (ACM); SKnacc:
OnpezelieHne pa3MepoB MalbIX TEJ; https://www.yaklass.ru/
Skysmart:
https://skysmart.ru/
Komnexuus LIOP



http://www.yaklass.ru/
http://www.yaklass.ru/
http://www.yaklass.ru/
http://www.yaklass.ru/

2.2. | iBn:kenne ¥ B3auMopneiicreue | 2 Hab6roneHue u 00bsicHeHHE OPOYHOBCKOTO ABMXKCHUS U IBIICHUS AU y3un; YcTHbli Poccuiickas
YaCTHIl BeleCTBA IIpoBeneHue 1 0OBACHEHHE OMBITOB 10 HAOIIOACHUIO TEILIOBOTO PACIIMPEHHUS I'a30B; orpoc; JJICKTPOHHAsI LIKOJIA:
IIpoBenenue u 00BICHEHHE ONBITOB 10 0OHAPYKEHHIO CHII MOJIEKYJIIPHOTO MIPUTSKCHUS U Jlaboparopwast | https://resh.edu.ru/
OTTAJIKUBAHUS; pabora; SKnacc:
https://www.yaklass.ru/
Skysmart:
https://skysmart.ru/
Komnexuus LIOP
2.3. | ArperaTHble COCTOSTHHS 2 Onucanue (C UCIONIB30BAHUEM IPOCTBIX MOJICIICH) OCHOBHBIX Pa3JIHYMii B CTPOCHUH Ia30B, )UAKOCTEH | YCTHBIN Poccuiickast
BelllecTBa 1 TBEPIBIX T, orpoc; 9JICKTPOHHAsI LIKOJIA:
OO0BsICHEHHE MAJION C)KUMAEMOCTH JKUIKOCTEH U TBEPABIX TeJI, GOJIBIION CKMMAEMOCTH Ta30B; Konrpossnas | https://resh.edu.ru/
OObsicHeHHE COXpaHeHHsI (POPMBI TBEPJIBIX TEJI U TEKYUECTH KUIAKOCTH; pabora; SKnacce:
TIpoBeeHune ONBITOB, IOKA3bIBAIOLINX, YTO B TBEPOM COCTOSIHUH BOIbI YACTHUIIBI HAXO/STCS B https://www.yaklass.ru/
CpeIHEeM Jalbliie APYT OT ApYTra (INIOTHOCTh MEHBIIIE), YEM B JKHJIKOM; Skysmart:
YcraHOBIICHHE B3aUMOCBSI3U MEK/1y OCOOCHHOCTSIMHU arperaTHbIX COCTOSIHUIL BOJIBI M CYLIIECTBOBAHUEM https://skysmart.ru/
BOJHBIX opranu3mMoB (MC — Guosorus, reorpadus); Komnnekius LIOP
Wroro o pazaeny 5
Paznen 3. /IBuskeHHe ¥ B3auMO/IeiicTBHE TeJT
3.1. | Mexannyeckoe ABHKEHHE 3 HccnenoBanye paBHOMEPHOI O ABUKEHUS U OIIPEJIEIIEHUE €TI0 IIPU3HAKOB; VYerHblit Poccuiickas
HaGnroieHre HepaBHOMEPHOTO ABMKEHHUS M ONPEJICIICHHE €r0 OTIIMYMIL OT PABHOMEPHOTO JIBHKCHUS; orpoc; JIEKTPOHHAsI LIKOJIA:
PemeHue 3aa4 Ha onpe ie/ICHHE Iy TH, CKOPOCTH U BPEMEHU PaBHOMEPHOT'O IBHKCHHS; IMucemennsiit | https://resh.edu.ru/
AHanu3 rpa)uKoB 3aBUCHMOCTH IIyTH ¥ CKOPOCTH OT BPEMEHH; KOHTPOJIB; SAKnacc:
https://www.yaklass.ru/
Skysmart:
https://skysmart.ru/
Komnnekius LJOP
3.2. | Auepuusi, Mmacca, IIIOTHOCTH 4 OOBsICHEHHE M TPOTHO3UPOBAHHUE SIBJICHHI, 00YCIIOBIICHHBIX HHEPLIUEH, HAIIPUMEP: YTO TPOUCXOTUT YcrHbrit Poccwiickas
MIPU TOPMOKEHHH HIIM PE3KOM MaHEBpE aBTOMOOMIIS, T0YEMY HEBO3MOKHO MIHOBEHHO IIPEKPATHTh orpoc; JIEKTPOHHAsI LIKOJIA:
JIBIDKCHUE Ha BEJIOCHIIE/IC WIIH CAMOKATE H T. I1.; IMucemennsiit | https://resh.edu.ru/
TIpoBeeHHe 1 aHAJIN3 OINBITOB, IEMOHCTPUPYOIINX U3MEHEHHE CKOPOCTH JIBHIYKCHHS TeJa B KOHTPOJIB; SIKnace:
pe3yJibTaTe JACHCTBUS Ha HETO IPYTHX TEJL, JlaGoparopHas | https://www.yaklass.ru/
Pemenne 3a1a4 Ha onpe/IelIeHUEe MacChl Tela, ero 00bEMa U INIOTHOCTH; paborta; Skysmart:
IpoBeneHre U aHAJIH3 OMBITOB, AEMOHCTPUPYIOLIIX 3aBHCHMOCTD H3MEHEHHUSI CKOPOCTH TeJIa OT eTo https://skysmart.ru/
Macchl ITPU B3aUMOCHCTBUHM TeJl. FI3MepeHre MacChl Tella pa3iindyHbIMH CIIOCO0aMu; Kosnekius LIOP

Onpezenenue IIOTHOCTH TEJA B PE3YIIbTAaTe U3MEPEHHUS €r0 MacChl H 00bEMA;



http://www.yaklass.ru/
http://www.yaklass.ru/
http://www.yaklass.ru/
http://www.yaklass.ru/

3.3. [ Cuna. Buasl cui 14 M3yuenne B3anMonelHcTBUS KaKk MPUYMHBI U3MEHEHHsI CKOPOCTH TeJja MM ero aedopmanum; Yerusriit Poccuiickas
OmncaHue peabHbIX CUTYAINi B3aHMOACHCTBHUS TEJI C TOMOLIBIO MOJIEJICH, B KOTOPBIX BBOAUTCS orpoc; AJIEKTPOHHAS IIKOJIA:
TIOHSATHE U U300paKCHHUE CHUIIBI; IMucemennsiit | https://resh.edu.ru/
M3yuenue cunsl ynpyroctu. McciieioBaHue 3aBUCUMOCTH CHIIBI yIIPYTOCTH OT YIUIMHEHHSI PE3HHOBOTO | KOHTPOIIB; SKnacc:
LIHYpPa WK IPYXXUHBI(C TTIOCTPOCHUEM rpaduKa); Konrpomsnas | https://www.yaklass.ru/
AHanm3 NpakTHYECKUX CUTYaIHil, B KOTOPBIX IPOSIBIISICTCS JCHCTBUE CHIIBI yIIPYTOCTH (YIIPYrocTh pabora; Skysmart:
Ms149a, KPOCCOBOK, BETOK J€PEBa M Jp.); JlaGoparopnast | https://skysmart.ru/
AHanu3 NpaKTHYECKUX CUTYalnil, B KOTOPBIX MPOSIBISICTCS ICHCTBUE CUITBI yIIPYTOCTH (YIPYrocTh paborta; Komnekmus LIOP
Msi4a, KPOCCOBOK, BETOK JiepeBa U Jp.);
AHanu3 CUTyaluii, CBI3aHHbIX C IBJICHHEM TAroTeHHs. OObsICHeHHE OPOUTATIBHOIO JBHIKCHUS IIIAHET
C UCTIOJIb30BAaHNEM SBJICHUS TATOTEHHUs U 3aKoHa nHepuun (MC — acTpoHOMHS).;
H3mepenue Beca Tela ¢ IOMOILIBIO JuHaMoMeTpa. OO0CHOBaHME 3TOr0 crioco6a N3MEpEHHS;
AHanu3 1 MOJCIIMPOBAHHE SIBJIICHUSI HEBECOMOCTH;
DKCIepUMEHTANIBHOE MTOTyYEHHE TPABUIIA CIIOXKEHHS CHJI, HAIIPABJICHHBIX BJIOJIb OHOI MPSIMOIA.
Ormpeienenue BeITNYNHBI PABHOICHCTBYIOLICH CHIT;
M3yueHne CuiIbl TPEHUS CKOJIBKEHUS M CUIIBI TPSHUSI TIOKOST;
HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHHS OT Beca TeJla U CBOMCTB TPYILMXCS TOBEPXHOCTEH;
Permienue 3aau ¢ ucrnosp3oBaHueM GOpMyII AJIst pacy&Ta CHIIbI TXKECTH, CHIIbI YIIPYTOCTH, CHIIBI
TPEHUS,
Hroro no pazaeny 21
Paznen 4. laBienne TBEPABIX Tell, )KUAKOCTEH U ra3oB
4.1. | JaBuenue. [lepenaya 3 AHanu3 1 00bSCHEHHUE OIBITOB U IPAKTHYECKUX CUTYALMIi, B KOTOPBIX IIPOSIBIISICTCS CHIIA JaBIICHUS; Ycrubrit Poccuiickas
JTaBJIEHHsI TBEPABIMH TeJIaMH, O6ocHOBaHNE CIIOCOOOB YMEHBIICHUS U YBEJIMUYCHUS JABICHUS; or1poc; JJIEKTPOHHAs IIKOJIA:
JKUAKOCTSMM U ra3aMu 3yueHne 3aBUCHMOCTH JIaBJICHUS ra3a OT 00bEMa U TEMIIEPaTyphbl; Iucemennsiit | https://resh.edu.ru/
N3yuenne ocobeHHOCTEH Nepeauy JaBIeHUs TBEPABIMU TEIAMH, )KUAKOCTSIMH U ra3aMu. KOHTPOJIB; SKnacc:
O60OCHOBAHKE PE3YIIBTATOB OMBITOB OCOOEHHOCTIMHU CTPOEHHUSI BELIECTBA B TBEPIOM, JKHAKOMHU JlaGoparopuas | https://www.yaklass.ru/
ra3000pa3HOM COCTOSTHHSX; pabora; Skysmart:
DKCIEPUMEHTAIBHOE JJOKa3aTelIbCTBO 3aKoHa [Tackaiis; https://skysmart.ru/
Pemenue 3ana4 Ha pacy€T naBiaeHUs TBEPAOIO TENa; Komnnekius ITOP
4.2. | J1aBiaeHue sKUAKOCTH 5 HccnenoBanne 3aBUCMMOCTH [ABJICHHS )KUAKOCTH OT IIyOMHBI HOTPYIKEHHS M IIIOTHOCTH JKHJIKOCTH; YcTHbIIT Poccuiickast
HaGuronenue n 00bsiCHeHNE THAPOCTATHYECKOTO MapajoKca Ha OCHOBE 3akoHa [Tackais; or1poc; 2JIEKTPOHHAs IIKOJIA:
HW3yueHne cooOIIarIIMXCsl COCYI0B; IMucemenusiit | https://resh.edu.ru/
Pemenne 3a1au Ha pacuéT AaBICHUS KUIKOCTH; KOHTPOJIb; SKnacc:
OO0BsiCHEHHE TIPUHIKIIA ICHCTBHS THAPABIMYECKOrO Ipecca; https://www.yaklass.ru/
AnHanu3 1 00bsICHEHHE IPAKTUYECKUX CUTYalHUil, AEMOHCTPUPYIOIIUX IIPOSIBICHHUE TABICHHS Skysmart:
JKHJIKOCTH 1 3aKoHa [Tackairs, HarpuMep IMpoIeccoB B OpraHu3Me MpH riry0okoBoHOM HeIpsiHuH (MC https://skysmart.ru/
— Ouosorus); Komnexkuuns [JOP
4.3. | ATmocdepHoe 1aBlieHHEe 6 DKcrepuMeHTalIbHOE 00HApYy)KeHNE aTMOC(EpHOro 1aBJICHHUS; Yeruslit Poccwuiickas
AHanu3 1 00bSICHEHHE OIBITOB U IPAKTHYECKUX CUTYALU, CBSI3aHHBIX C ICHCTBHEM aTMOC(EPHOro orpoc; AJIEKTPOHHAS IIKOJIA:
JIABJICHUS; Tucemennbiii | https://resh.edu.ru/
OOBbsiCHEHHE CYIIECTBOBaHUS aTMOC(EphI Ha 3eMJle 1 HEKOTOPBIX IIAHETaX WK €€ OTCYTCTBHS Ha KOHTPOJIB; SKnacc:

npyrux miaHerax u Jlyne (MC — reorpadust, acTpoHOMHuS);

OO0bsiCHEHNE U3MEHEHUSI INIOTHOCTH aTMOC(EPBI C BBICOTON M 3aBUCUMOCTH aTMOC()EPHOTr0 IaBICHUS
OT BBICOTBI;

Pemenue 3a1a4 Ha pacy€r aTMOc(EPHOTO NaBIICHUS;

N3yuenne ycrpoiicTBa bapomeTpa aHEpOHIa;

https://www.yaklass.ru/
Skysmart:
https://skysmart.ru/
Komnexuus [JOP
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4.4. | lleiicTBHeE )KUIKOCTH U ra3a 7 1 DKCIepUMEHTaIbHOE OOHAPYKECHNE JISHCTBHSI KUIKOCTH U Ta3a Ha IMOTPYKEHHOE B HUX TEJIO; Yerusriit Poccuiickas
HA MOrPY:KEHHOE B HUX TEJI0 OnpezerneHne BBITAIKUBAIOIICH CUIIBI, ACHCTBYIOLICH Ha TEJIO, MOrPYKEHHOE B KHUIKOCTD; orpoc; JIEKTPOHHAS LIKOJIA:
TIpoBenenue u 06CyXkICHHUE ONBITOB, AEMOHCTPUPYIOIIUX 3aBHCUMOCTD BBITAIIKHBAIOICH CHIIBI, IMucemennsiit | https://resh.edu.ru/
JEHCTBYIOIIEH Ha TEJIO B )KUKOCTH, OT 00bEMa OrPYKEHHOM B )KHKOCTh YAaCTH TEJIa U OT INIOTHOCTU | KOHTPOJIB; SAKnacc:
KUAKOCTH; Konrpomsras | https://www.yaklass.ru/
HccneoBanne 3aBHCUMOCTH Beca Tela B BOJIE OT 00bEMa IOrpy»KEHHOM B )KUIKOCTh YAaCTH TeJIa; pabora; Skysmart:
PemieHne 3a1a4 Ha IPUMEHEHHE 3aKOHA ApXHMe/[a H YCJIOBHS IUIABaHHS TEJ; JlaGoparopnast | https://skysmart.ru/
KoHcTpyrpoBaHHe apeoMeTpa Wil KOHCTPYUPOBAHHE JIOJKU U OIpe/ieiieHne e€ rpy30I0bEMHOCTH; pabora; Konnekus IJOP
Hroro no pazaeny 21
Paznen 5. Pa6oTa u MOIIHOCTB. JHEPrust
5.1. | PaGora u MOLIHOCTH 3 DKCIEepUMEHTAIIBHOE ONPEISNICHHE MEXaHUUECKON PaOOThI CUIIBI TSXKECTH IIPH MaJICHHHN TEJa U CUJIBI VYerabrit Poccuiickas
TPEHUsI IPY PABHOMEPHOM IIEPEMEILECHUH Tella 110 TOPU30HTAIBHOM ITOBEPXHOCTH; orpoc; NIEKTPOHHAS LIKOJIA:
PacuéT MoIHOCTH, pa3BHBAEMO MPH HOABEME T10 JIECTHHUIIE; Iucemennsiii | https://resh.edu.ru/
Pemenne 3anad Ha pacuéT MeXaHHUYECKON pabOTHI M MOIITHOCTH; KOHTPOJIb; SKnacc:
https://www.yaklass.ru/
Skysmart:
https://skysmart.ru/
Komnexuus [JOP
5.2. | IIpocTbie MEXaHU3MBbI 5 2 OnpezieneHue BEIUTPhIIIA B CUJIE IIPOCTHIX MEXaHU3MOB Ha IIPUMEPE Pbluara, MOJABHKHOIO 1 VYcerHblit Poccuiickas
HEIOJIBUKHOTO OJIOKOB, HAKJIOHHOM IIOCKOCTH; o11poc; JIEKTPOHHAs! LIKOJIA:
HccneioBaHme yCIOBHs PAaBHOBECHS pblyara; IMucemennsiit | https://resh.edu.ru/
OOGHapyKeHHe CBOMCTB IIPOCTHIX MEXAHU3MOB B Pa3/IMYHBIX HHCTPYMEHTAX U IIPUCIIOCOOJICHUSX, KOHTPOJIB; SKnacc:
HCTIONb3yEMBIX B OBITYH TEXHUKE, & TAKXKE B KUBbIX opranu3max (MC — Guonorus); JlaGoparopuast | https://www.yaklass.ru/
DKCIEePUMEHTAIBHOE I0KA3aTeIbCTBO PABEHCTBA PA0OT MPH PUMEHEHHH IIPOCTBIX MEXaHU3MOB; pabora; Skysmart:
Onpenenenne KIT/ HaKJIOHHOHM IUTOCKOCTH; https://skysmart.ru/
Pemenue 3a1a4 Ha IprMeHEHHE MpaBUla paBHOBecHUs pbluara 1 Ha pacuér KI1/I; Komnnekus IJOP
5.3. | MexaHu4ecKasi SHeprust 4 DKCIepIMEHTaILHOE OIpEeIeIeHHE M3MEHEHHUSI KWHETUUECKOM 1 ITOTEHIMAILHOI SHEPTUH TeJa IPpU VYcerHbrit Poccwiickas
€ro CKaTbIBaHMH M0 HAKJIOHHO# MIOCKOCTH; orpoc; JIEKTPOHHAS LIKOJIA:
DopMyTUpOBaHHE Ha OCHOBE UCCIICIOBAHUS 3aKOHA COXPAHEHHSI MEXaHHYIECKOM SHEPTUH; IMucemennbiii | https://resh.edu.ru/
OO6cCyxAeHHE TPAHUL] IPHMEHUMOCTH 3aKOHA COXPaHCHUSI SHEPTHUH; KOHTPOJIb; SKnacc:
Perenne 3a/1a4 ¢ UCIIOIB30BaHHEM 3aKOHA COXPAHCHHUS YHEPTHH; KourponbHast | https://www.yaklass.ru/
pabora; Skysmart:
https://skysmart.ru/
Komnexkuuns LJOP
HWroro no pazaeny: 12
PesepBHOE Bpemst 3
OBILEE KOJIMYECTBO YACOB 68 10

110 TIPOT'PAMME
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8 KVIACC

BeLIEii») ¢ N3IOXKEHNEM 000CHOBAHH aTOMHOM T'HIIOTE3bI (CMbICIOBOE uTeHne). OreHka
yOEIUTENPHOCTH 3THX 0OOCHOBaHUIA;

O0bscHeHne GPOYHOBCKOTO ABMKCHHS, SBJICHUS UG Y3UHN Pa3Iuuuil MeX/y HUIMH Ha OCHOBE
TIOJIOXKEHM I MOJIEKY JIIPHO-KMHETHIECKOH TEOPUH CTPOCHHSI BELIIECTBA;

OOBsiCHEHHE OCHOBHBIX Pa3JIMUUi B CTPOCHHHM I'a30B, )KUAKOCTEH M TBEPABIX TETI C UCTIOJIL30BAHHEM
TIOJIOXKEHM I MOJIEKYJIIPHOKHHETHYECKOM TEOPUN CTPOCHHS BEILIECTBA;

IIpoBesieHNE ONBITOB IO BEIPANITMBAHHIO KPUCTAJIIIOB TIOBAPEHHOMN COJIM MIIM caxapa;

IIpoBeneHue 1 0OBSICHEHHE ONBITOB, AEMOHCTPUPYIOIIUX KallMUISIPHBIC SIBJIICHUS U SIBIICHHE
CMauylBaHUS;

OO6BsicCHEHHE POJIN KaNMJUISPHBIX SBICHUH JUIA OCTYIICHUS BOJIBI B Oprann3M pactenuit (MC —
Guororus);

HaGronenue, npoeieHHe M 00BSICHEHHE OIBITOB 110 HAOIIOACHUIO TEIJIOBOTO PACIIMPEHHUS ra30B,
JKHJIKOCTEH U TBEPABIX TEI;

OO0bscHeHHE cOXpaHEeHHs 00bEMa TBEPABIX TEJI, TEKYYECTH KUAKOCTHU (B TOM YHCIIC, Pa3HUIIBI B
TEKY4YECTH JUISl Pa3HBIX XKHUJKOCTEH), TaBIICHUS Ta3a;

TIpoBeaeHMe OMBITOB, IEMOHCTPUPYIOIINX 3aBUCUMOCTD IaBJICHHs BO3yXa OT €ro o0b&ma 1
HarpeBaHuUst WM OXJIAXICHHs, U NX 00bSCHEHNE HAa OCHOBE aTOMHO-MOJICKYJISIPHOTO YUCHUS;
AHanu3 NpakKTUYECKUX CUTYalnui, CBSI3aHHBIX CO CBOMCTBaMU I'a30B, KUAKOCTEH U TBEPABIX TEIT;

Ne HaumeHoBaHHe pa3/ieioB U TeM KosinuecTBo yacos Jlara Bujibl 1€ T ILHOCTH Buasl, DJIeKTPOHHBbIE
n/n | mporpaMmbl H3Yy4YeHHs ¢opMbI (uudpoBbie)
BCEro | KOHTPOJIbHBIE | MpaKTHYeCcKue KOHTPOJIsI o0pa3zoBaTeibHbIe
padoTsl padoTsl pecypchl

Paznen 1. TenJioBble siBJI€HHS

1.1. | Crpoenne u cBolicTBa BeuecTsa | 7 Hab6mronenue n nHTEPIPETALNS ONBITOB, CBUICTEIBCTBYOMINX 00 aTOMHO-MOJICKYISIPHOM VYcrabrit Poccuiickas
CTPOCHHH BEIIIECTBA: OMBITHI C PACTBOPEHUEM PA3IIMUHBIX BEIIECTB B BOJE; ompoc; 3JIEKTPOHHAS IIKOJIA:
Pemenne 3aga4 1o oleHUBaHUIO KOJMYECTBA aTOMOB MIIH MOJIEKYJI B €AMHUIE 00BbEMA BEIIIECTBA; IMucemennsiit | https://resh.edu.ru/
AHanu3 TeKCTa APeBHUX aTOMUCTOB (Hampumep, pparmenta moamsl JIykperus «O npupoze KOHTPOJIB; SKnace:

https://www.yaklass.ru/
Skysmart:
https://skysmart.ru/
Komnexuus [LIOP
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1.2.

TenoBble npouecchl

21 2

O6ocHOBaHME IIPaBUIT U3MEPEHUS TEMIIEPATYPhI;

CpaBHeHHE pa3JINYHBIX CIIOCOOOB M3MEPEHHMS U IIKAJ TEMIIePaTYPBhI;

Hab6moznenue n 00bsicHeHHE OIBITOB, IGMOHCTPUPYIOIINX U3MEHEHHE BHY TPEHHEH SHEpruu Teia B
pe3ynbTarte Teronepeaui U paboThl BHEHMIHUX CUIT;

Habmoznenue n 00bsCHEHHE OIBITOB, 0OCYKICHUE IPAKTHYESCKUX CHUTYAIU, AEMOHCTPUPYOINX
pa3IMYHBIC BUbI TEIUIONEPEIaut: TEILIONPOBOIHOCTb, KOHBEKIIUIO, H3IyUCHHUE;

HccnenoBanue siBICHUS TEINIOOOMEHA IIPU CMEIIMBAHUU XOJIOAHON U Topsideii BOJBI;
HaGuoneHue ycTaHOBJICHHS TEIIIOBOTO PABHOBECHSI MEXIY TOpSUei M XOJIO0IHON BOIOM;
Onpezenenne (M3MepeHUE) KOIMYECTBA TEILUIOTHI, OIYyYEHHOI0 BOAON IPH TEII000MEHE ¢
HArpeThIM METAJUTMYECKUM LIWINHAPOM;

Omnpenenenne (U3MepeHHe) yAeIbHO TeII0EMKOCTH BELIECTBA;

Pemenne 3aa4, CBA3aHHBIX C BBIYUCICHUEM KOJIMYECTBA TEIIOTHI U TEINIOEMKOCTH IPH
TEII000MeHe;

AHaJIN3 CUTyalnii MPaKTHYECKOTO UCIIOJIb30BAaHUS TEIUIOBBIX CBOMCTB BELIECTB U MATEPHAJIOB,
HalpUMep B LEJX SHEProche perkeHUs: TSIUION30IISLNS, SHEProcOeperarome KphIIiy,
TEPMOAKKYMYJIATODPBI H T. [I.;

HaGuronenue siBIeHUi nCIapeHus 1 KOHACHCALIH;

HccenenoBanue npouecca HCapeHus PasIMIHbIX )KHIKOCTEH;

OOBbsCHEHNE ABJICHUN HCIIAPEHUS U KOHJECHCALIUH Ha OCHOBE ATOMHO-MOJIEKYJIIPHOTO yYEHHMS;
Habmonenue n 00bsicHeHHE IIpoLiecca KUIEHHs, B TOM YUCJIE 3aBUCUMOCTHU TEMIIEPATypbl KUIICHUS
OT JaBJICHHUS;

Onpenenenne (M3MEpEHNE) OTHOCUTEIIBHOI BIaXKHOCTH BO3/yXa;

HabmroneHue npouecca miaBjIeHUs] KPUCTAIIMYECKOrO BELIECTBA, HAIPUMEp JIbJa;

CpaBHEHHE IPOLIECCOB IIJIABICHHS KPUCTAJUIMUESCKHUX TEJI U Pa3MsATYSHUs IIPH HarpeBaHUH
aMopdHBIX Tel;

Ormpenenenue (M3MepeHNe) YAeIbHOH TeIIOTHI IUTaBIeHUs Jbaa. OObsiICHEHNE SBJICHUN IJIABJICHUS
M KPUCTAJIIIM3AI[MHM Ha OCHOBE aTOMHO-MOJIEKYJISIPHOTO YUCHUSI;

Perienue 3a1a4, CBI3aHHBIX C BEIYMCICHHEM KOJIMYECTBA TEIUIOTHI B IPOLIECCaX TEIIONepeaadu Mpu
IUIABJIEHUU U KPUCTAJUIN3ALIUY, UCTIAPEHUN U KOHICHCALINH;

AHaJIU3 CUTYalNi MPaKTHYECKOT0 IPUMEHEHHS SIBIICHUH TUIaBJICHHS ¥ KPUCTAIUIM3ALUH, HAPHMED,
MOJIy4€HHE CBEPXUMCTBIX MAaTEPUAJIOB, COJIeBast TPeJIKa U 1p.;

AnHanu3 paboThl 1 00BbSICHCHUE MPUHIIMIIA ICHCTBHS TEINIOBOTO JBUIAaTEIs;

BeluncieHe KoIMYecTBa TeMIOThI, BBIACISIONUIErOCs IPH CrOPAHUHU PAa3IMYHbIX BUIOB TOMINBA, U
KIT[ nBurarens;

OO6cyKIeHHE YKOTOTHUECKUX MTOCICACTBUI MCIIOIB30BAHMUS JBUraTeIel BHYTPEHHETO CrOpPaHHs,
TEIUIOBBIX U TUpodsiekTpocTaHnuii (MC — sKosorus, Xumus);

VYcerHbii
orpoc;
ITucemeHHbIN
KOHTPOJIb;
KonTponsHas
pabora;
JlabopaTopHas
paborta;

Poccuiickas
DJICKTPOHHASA IIKOJIa:
https://resh.edu.ru/
SKnacc:
https://www.yaklass.ru/
Skysmart:
https://skysmart.ru/
Komnexuus [JOP

Wroro no pazaeny

28

Paznen 2. 3nelc'rpullecmle W MAarHUTHBIE

ABJICHUSA

2.1

DJIeKTpHYeCKHe 3apsiabl.
3apsikeHHbIE TeJIa H UX
B3aHUMoJelicTBHe

7

HaGuronenne v mpoBeieHNE OIBITOB 110 3JICKTPU3ALIUH TeJl IPU COIPUKOCHOBEHUH M HHIYKIINEH;
Habaronenune u 00bsiCHEHHE B3aMMOCHCTBHS OHOMMEHHO U PAa3HOMMEHHO 3apsHKCHHbBIX TEI;
OObsCHEeHHE NPHHIMIA ACHCTBUS IEKTPOCKOIA;

OOBsICHCHHE SIBJICHUI AJICKTPH3ALHH IPH CONPUKOCHOBEHUH TEJI X MHYKIUCH C NCITOIb30BAaHHEM
3HAHHUH O HOCUTEISIX JIEKTPHUCCKHX 3apsI0B B BEIIECTBE;

PacniozHaBaHue 1 00BSICHEHHUE SIBJICHHH dJICKTPU3ALMH B TOBCEAHCBHOM KHU3HN;

Habmonenue n 00bsSCHEHHE OIBITOB, MILTIOCTPHPYIOLIHX 3aKOH COXPAHEHHMS AIEKTPUUECKOTr0
3apsia;

Hab6:mroeHue onbITOB [0 MOAEINPOBAHHIO CHIIOBBIX JIMHHUH JICKTPHUECKOTO TIOJIS;

WccnenoBanne aelicTBUS DIISKTPHYECKOTO ITOJISI HA IPOBOJHUKH U JTINDJICKTPUKH;

YerHbrit
orpoc;
ITucbmeHHbII
KOHTPOJIB;

Poccwiickas
DJICKTPOHHASA IIKOJIa:
https://resh.edu.ru/
SKnacc:
https://www.yaklass.ru/
Skysmart:
https://skysmart.ru/
Komnexuus [JOP
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2.2. | IocTostHHBII 2IeKTPUYECKHIi 20 6 Ha6moaeHne pa3niaHbIX BHJIOB ICHCTBUS DJICKTPUYECKOT0 TOKa M OOHApYKEHHUE 3TUX BHJIOB Yerusriit Poccuiickas
TOK JIHCTBHS B TOBCEAHEBHOM XKHU3HU; orpoc; AJIEKTPOHHAS IIKOJIA:
CGOpKa U HCIIBITAHUE DJIEKTPHYECKOI 1IEITH IIOCTOSIHHOTO TOKa; IMucemennsiit | https://resh.edu.ru/
VI3MepeHne Culbl TOKa aMIIEpPMETPOM; KOHTPOJIb; SAKnacc:
M3Mepenue 2J1eKTPHYECKOTO HANIPSHKEHHSI BOJIbTMETPOM; Kontposshast | https://www.yaklass.ru/
IIpoBenenue 1 0OBSICHEHHE ONBITOB, AEMOHCTPUPYIOMINX 3aBUCUMOCTb 3JICKTPHYECKOTO pabora; Skysmart:
CONPOTHUBIICHHS TPOBOAHKKA OT €ro JUIMHBI, IUIONIA/IN IONEPEUHOr0 CEYCHUS U MaTepHana; JlaGoparopnast | https://skysmart.ru/
HccnenoBanne 3aBUCHMOCTH CHIIBI TOKA, TPOTEKAIOIETO YEPE3 PE3UCTOP, OT CONPOTUBIICHHS paborta; Konnexis LIOP
PE3UCTOPA M HAIPSDKEHUSHA PE3UCTOPE;
IIpoBepka npaBuiIa CIIOKEHHUS HAPSKEHHHU TIPHU ITOCIIEA0BATEILHOM COSIMHEHUH ABYX PE3UCTOPOB;
TIpoBepka npaBuiIa s CUIIBI TOKA IIPH NApauIeIbHOM COSIUHEHHH PE3UCTOPOB;
AHaJu3 CUTyalnii HOCIEA0BATENIBHOTO U NapalIeIbHOr0 COSANHEHNUS IIPOBOIHUKOB B JOMAIITHUX
JJIEKTPUYECKHX CeTAX;
Pemenne 3aga4 ¢ ucronp3oBanueM 3akoHa OMa u GpopMyiT pacyéra 3IEKTPHIECKOTrO
CONPOTHUBJICHHS IIPH MOCIIEA0BATEIBHOM U HAPAJLICIBHOM COSIHHECHUH TPOBOHUKOB;
Omnpenenenue padoThI DJIEKTPUIESCKOr0 TOKA, IPOTEKAIOLIET0 Yepe3 Pe3UcTop;
OmnpeieneHye MOIHOCTH 3JIEKTPUYECKOr0 TOKa, BBIJCISIEMON Ha Pe3UCTOpe;
HccneioBanue 3aBUCUMOCTH CHIIBI TOKA Yepe3 JIAMIIOYKY OT HAIPSDKEHHs Ha HEM;
Ompenenenne KI1J] nHarpeBaresns;
HccnenoBanue npeobpa3oBaHus SJHEPTUH ITPU OABEME I'Py3a MIEKTPOJBUTATENIEM;
OOBsiCHEHHE YCTPOIiCTBA U IPUHIINIIA ICHCTBHS IOMALIHUX DJIEKTPOHArPEBATEIILHBIX IPUOOPOB;
OOBsICHEHHE IIPUYUH KOPOTKOI'0 3aMbIKAHUS Y MPUHIINIIA ASHCTBUS IUIABKUX HPEIOXPaHUTEICH;
Pemenue 3anau ¢ ucnons3oBanueM 3akoHa Jxoyns—IJleHna;
Habmonenne BOSHUKHOBEHUS DJICKTPUYECKOr0 TOKA B )KUIKOCTH;
2.3. | MaruuTHbIe sSIBJIeHUs 6 2 HMccnenoBanre MarHUTHOrO B3aUMOJIEHCTBHS IIOCTOSTHHBIX MAarHUTOB; VYcerablit Poccuiickas
VI3yueHne MarHUTHOTO TOJIst TOCTOSTHHBIX MATHUTOB IIPU UX 00BbEANHEHUH U Pa3/IeICHNH; or1poc; 2JIEKTPOHHAs IIKOJIA:
TIpoBeieHUE OMBITOB IO BU3YAJIU3ALMHU OIS IOCTOSTHHBIX MAarHHTOB; IMucemennsiit | https://resh.edu.ru/
M3ydeHue siBIeHNs] HAMAarHUYMBaHUs BEILECTBA; KOHTPOJIb; SAKnacce:
HccnenoBanue ASHCTBHS SJICKTPHYECKOr0 TOKa HA MATHUTHYIO CTPEJIKY; Jlaboparopuas | https://www.yaklass.ru/
IIpoBeaeHHe ONBITOB, JEMOHCTPUPYIOLIMX 3aBUCHMOCTb CHIIbI B3aHMOJICHCTBHS KaTyILIKU C TOKOM U | paboTa; Skysmart:
MAarHuTa OT CHJIBI M HAIIPAaBJICHHS TOKA B KAaTYLIKE; https://skysmart.ru/
AHanu3 CUTyanuii MpaKTH4eCKOro IPUMEHEHHS DJICKTPOMArHUTOB (B OBITOBBIX TEXHUYECKUX Konnexius LIOP
YCTPOICTBaX, MPOMBILUICHHOCTH, MEAULINHE);
M3yueHne neiicTBISI MArHUTHOTO MOJISI HA IPOBOAHUK C TOKOM;
N3zyuenne neicTBHs 37EKTPOABUTATE]IS;
M3mepenne KIIJ anexTpoaBUraTeIbHON yCTaHOBKH;
Pacnio3naBanune v aHaIM3 Pa3IMIHBIX IPUMEHEHHUH 2JIeKTPoIBUraTeNnei (TpaHCIopT, OBITOBbIC
YCTpOWCTBA H Ap.);
2.4. | DnexkTpoMarHuTHAsE MHIYKIUS 4 1 OIBITHI 110 KCCIEIOBAHUIO SIBJICHUS JICKTPOMAarHUTHOM MHIKIIMH: UCCIIEI0BAHUE N3MEHEHHUH VYcerHbIi Poccuiickas
3HAUYCHUSI M HATIPABJICHUS WHYKIIMOHHOT'O TOKa; or1poc; 2JIEKTPOHHAs IIKOJIA:
TMucemennsiii | https://resh.edu.ru/
KOHTPOJIB; SKnacc:
Kontponsnast | https://www.yaklass.ru/
pabora; Skysmart:
JlaGoparopnast | https://skysmart.ru/
pabora; Komnexkuuns LJOP
Hroro no pazneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I1O 68 14

ITPOI'PAMME
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OmnpezeneHue cpeaHeil CKOPOCTU CKONBKEHHs OPYCKa HIIH JBIKCHHS IIIAPUKa 10 HAKIOHHOMH
TUIOCKOCTH;

Ananu3 1 o0cyskaeHHe cr1oco00B MPUOIMKEHHOTO ONPECICHUS] MTHOBEHHOI CKOPOCTH;
OrnpeiesieHHe CKOPOCTH PABHOMEPHOTO ABMKEHUS (LLIAPUKA B )KMAKOCTH, MOJICIH JICKTPUUECKOT0
ABTOMOOWJIS U T. I1.);

OrnpezeneHue myTH, POHIECHHOTO 3a JaHHbIH IIPOMEXYTOK BPEMEHH, 1 CKOPOCTH TeJIa 10 TpaduKy
3aBHCHMOCTH ITyTHPAaBHOMEPHOTO JIBHXKECHHS OT BPEMCHH;

O06cyx/IeHNEe BO3BMOXKHBIX IPUHIIUIIOB JIEHCTBUS IPHOOPOB, M3MEPSIOIINX CKOPOCTh
(CIMIOMETpPOB);

BerunciieHre MyTH ¥ CKOPOCTH IPH PABHOYCKOPEHHOM IMPSIMOJIMHEHHOM JBH)KCHUH TeJIa;
OrnpeienieHHe MPONUACHHOTO IyTH M YCKOPEHHSI IBUYKCHUS TeJla 10 rpaduKy 3aBUCUMOCTH
CKOPOCTH PaBHOYCKOPEHHOT'O IPSIMOIHHEHHOr0 JBIKCHHS TeNla OT BPEMEHH;

OrnpeiesieHre YCKOPEHHs TeJla IPH PaBHOYCKOPEHHOM JIBHXKEHHH 110 HAKJIOHHOM TIIOCKOCTH;
Vi3MepeHue neprosia U 4acToThl OOpaLeH s TelIa 110 OKPYKHOCTH;

OrnpeiesieHHe CKOPOCTH PABHOMEPHOT'O IBMIKESHHS TeJIa [0 OKPY>KHOCTH;

Perienne 3a1a4 Ha onpe/ie/icHHe KHHEMAaTHYECKUX XapaKTePUCTUK MEXaHUYECKOTO IBHKEHHUS
Pa3IMYHBIX BUIOB;

Pacnio3naBanue u NpUOIIKEHHOE ONMCAHHE Pa3IMYHBIX BUIOB MEXaHUYECKOTO JIBHIKCHHS B
IPHUPOZE U TEXHUKE (Ha IPUMEPax CBOOOIHO MaAIOIIIX TEI, ABHIKCHHS )KHBOTHBIX, HEOSCHBIX
TeJI, TPAHCHIOPTHBIX CPEACTB U AP.);

Ne [HaumeHoBaHHe pa3/ie/ioB U TeM KosnyecTBo yacoB Jara Buabl 1eATeIbLHOCTH Buasl, DJ1eKTPOHHBbIE
HPOFPaMMbE HIY e thopmbt Cip )
n/n BCero | KOHTPOJIbHbIE | MPaKTHYECKHe KOHTPOJIsI o0pazoBaTeibHbIe
pa6oTsI pa6oTsI pecypcsi
IPaznen 1. MexaHn4yecKue siBJICHHS
1.1. [MexaHu4eckoe IBHKEHUE H 15 1 3 AHainu3 1 00CyXIeHUE Pa3IMYHBIX IPUMEPOB MEXaHHUECKOTOJ[BHIKCHHUS; VYcrHbrit Poccuiickas
criocoGbI ero onucaHus OO0cyx/1eHHe TPAHUL] IPUMEHUMOCTH MOJISIIH «MaTepUalIbHAsS TOUKAY; or1poc; JIEKTPOHHAs IIKOJIA:
Ornrcanne MEXaHUUECKOTO JIBHIKCHHUS Pa3iIMIHbIME CriocobaMu(ypaBHeHne, Tabaua, rpaduk); IMucemennsiit | https://resh.edu.ru/
AHanu3 )KU3HEHHBIX CUTYalUil, B KOTOPBIX IPOSBIISCTCS OTHOCUTEIBLHOCTh MEXaHUYECKOTO KOHTPOJIb; SKacc:
JIBHIKEHHS; Konrpomsras | https://www.yaklass.ru/
HabmroneHne MeXaHM4eCKOro IBH)KEHUS Tella OTHOCUTEIIbHOPA3HBIX TeJl OTCYETa; pabora;
CpaBHeHHME Iy Tel U TPACKTOPHH IBHXKSHUS OJJTHOTO M TOI'0 XK€ TeJIa OTHOCHTEJILHO PA3HBIX TEJI Ouspueckuit | Skysmart:
orcuéra; JIUKTAHT; https://skysmart.ru/
Amnanu3 Texcta ['anuiiest 00 OTHOCHTENIBHOCTH JBHIKCHUS; BBITTIOJIHCHUE 3aIaHUH 1O TEKCTY Jla6opatopHas | Komnexuus LIOP
(CMBICIIOBOE YITEHHE); paborta;
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1.2.

BzauMoaeiicTBHe TeJl

20

HabmioneHre n 06Ccy KeHHE ONBITOB C IBUKEHNEM Tella IIPH YMEHBINCHNH BIIUSHHS JIPYTHX TeJ,
[PEISTCTBYIOMUX JBIKCHHIO;

Amnanu3 TexcTa ['ajmies ¢ OMcaHUEM MBICIICHHOT'O 9KCIIEPHMEHTA, 00OCHOBBIBAIOIIET0 3aKOH
MHEPLMH; BBIIOJIHEHNE 3aIaHUi 110 TEKCTY (CMBICIIOBOE YTEHHUE);

O6cysxIeHHe BO3MOXKHOCTH BBIIOJIHEHHUS 3aKOHA HHEPLUH B Pa3JIMYHbIX CHCTEMax OTCYETa;
HabmroneHue 1 00CyX1eHHe MEXaHUYECKHUX SIBICHHUH), TPOUCXOAAIINX B CHCTEME OTCUETa
«Tenexka» npH e€ paBHOMEPHOM H YCKOPEHHOM JIBH)KCHHU OTHOCHTEJIbHO KaOHHeTa (pU3HKH;
JleiicTBHS ¢ BEKTOpPAMU CHJI: BBITIOJIHEHHE 33/IaHMUIT IO CIIOKEHHIO U BEIYUTAHHIO BEKTOPOB;
Ha6moneHre n/nii npoBeIeHNE OIBITOB, JEMOHCTPHPYIOIIHX 3aBUCUMOCTb YCKOPEHHS TeNa OT
HPHIIOKEHHON K HEMY CHJIBI U MacChl TeJIa;

AHanu3 1 00bSCHEHHE SBJICHUH C HCIIOIB30BaHUEM BTOPOro 3akoHa HploToHa;

PemreHue 3aa4 ¢ HCIOIB30BaHUEM BTOPOTo 3aKk0Ha HbIOTOHA U IIPaBHIIA CIIOKEHHUS CUIT;
Onpefenenne KECTKOCTU HPYKUHBL;

AHanu3 CUTyalHii, B KOTOPBIX HaOIIOAA0TCS yIIpyrue AepopMaruu, U X 00bICHEHHE ¢
UCIIONB30BaHUEM 3aKoHa I'yka;

Penrenue 3aja4 ¢ UCIONIB30BaHUEM 3aKoHa I'yKa;

HccnenoBanue 3aBHCUMOCTH CUITBI TPEHHUS CKOJIBXKEHHS OT CHIIBI HOPMAJIBHOTO JaBJICHUSL.
OO6CyXIeHNE Pe3yIIbTATOB HCCIICIOBAHUS;

Omnpenenenne K0dGGUIHEHTa TPEHHS CKOJIBLKCHHUS;

H3MepeHue CUIIbI TPEHUS TOKOSL;

Penrenue 3aja4 ¢ HCIOJIB30BaHUEM (OPMYJIBI JUISI CHIIBI TPEHHS CKOJIB)KCHUS;

AHanM3 ABHKEHUS TEJI TOIbKO IO JeHCTBUEM CHIIBI TXKECTH — CBOOOIHOrO MaIeHUs;
OOBsICHEHHE HE3aBUCUMOCTH YCKOPEHHsI CBOOOIHOTO MAJICHUs OT MacChl TeJa;

OlLeHKa BEIMUUHBI CUIIBI TATOTCHUS, ACHCTBYIOLIEH MEXy JBYMs TeJIaMHu (JUIS pa3HBIX Macc);
AHanM3 JBIOKSHHS HEOECHBIX TeJI IOJ JeHCTBUEM CHIIBI TATOTEHHS (C HCIIONb30BAHUEM
JIOMOJHUTEIIbHBIX HCTOYHUKOB HH(POPMALIUN);

Peruenue 3a1a4 ¢ HCIOIb30BaHHEM 3aKOHA BCEMUPHOIO TSFOTEHHS M QOPMYJIBI IJIs1 pac4éTa CHIIbL
TSDKECTH;

AHanM3 OPHIUHATIFHOTO TEKCTA, OMHICHIBAIOIIET0 IPOSIBICHUS 3aKOHA BCEMHUPHOTO TATOTCHHUSL;
BBIMIOJIHEHHE 33/IaHUIT 1O TEKCTY (CMBICIOBOE YTCHHE);

HabmroneHue u 00Cy K IeHHE OMBITOB 10 U3MEHEHHIO Beca Tella IIPU YCKOPEHHOM JBIKCHHUH;
AHanu3 ycI0BHil BOSHUKHOBEHHS HEBECOMOCTH H IIEPErPy3KIL;

Peruenue 3a1a4 Ha OIpe/ieJIeHHE BECa Tejla B PA3IHIHbIX YCIOBHSX;

AHanu3 cuJl, ISUCTBYIOIIUX Ha TeJIO, MOKOsIIeecs Ha OMope;

OrnpezienieHNe LHEHTPa TSHKECTH Pa3IM4HBIX TEIT,

Yerusriit
orpoc;
ITucemeHHbIN
KOHTPOJIb;
KonTponsHas
pabora;
Dusnueckuit
JINKTAHT;,
JlaGopaTopHast
paborta;;

Poccuiickas
DJICKTPOHHASA IIKOJIa:
https://resh.edu.ru/
SKnacc:
https://www.yaklass.ru/

Skysmart:
https://skysmart.ru/
Komnexuus [IOP
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1.3. [3akonsI coxpanenus 14 HabmoneHne 1 06CysKkIeHHE ONBITOB, IEMOHCTPHPYIOIHX Nepeady UMITyIbca IpH VeTHbIH Poccuiickas
B3aUMOJICHCTBUH TElI, 3aKOH COXPAHEHHS HMITYJIbCA [IPH aOCOIIOTHO YIPYrOM U HEYIPYTOM ompoc; JIIEKTPOHHASI IIKOJIA:
B3aUMOJICHCTBHM TE; IMucemennsiit | https://resh.edu.ru/
AHanM3 CUTyalHil B OKpY KaIOIeH KU3HU C UCIOJIb30BAHHEM 3aKOHA COXPaHEHHs HMILYJIbCa; KOHTPOJIB; SAKnacc:
Pacnio3HaBaHUe SABJICHUS PEAKTHBHOTO ABIKCHHA B IpHpoae U Texuuke (MC — Guomnorus); Konrpomsnas | https://www.yaklass.ru/
IpuMeHeHNe 3aKOHA COXPaHEHUS MMITyJIbCa UL pacuéTa pe3y/bTaToB B3aUMOJICHCTBYS Tl (Ha paboTa;

IpHMepax HEeYIpyroro B3auMOIEIHCTBYS, yIPYroro HEHTPAILHOTO B3aHMOICHCTBUS ABYX Dusuueckuii | Skysmart:
OJIMHAKOBBIX TEJI, OJIHO U3 KOTOPBIX HETIOIBHIKHO); JIMKTaHT; https://skysmart.ru/
Penrenue 3a1a4 ¢ UCIOIb30BaHUEM 3aKOHA COXPAHEHHS UMITYJIbCa; Jlaboparopuast | Konnexmus [JOP
Omnpenenenue paboThI CUIIbI yIPYTOCTH HPH MOABEME I'Py3a C UCIIOIb30BaHUEM HEMOABUIKHOTO M pabora;;
MO/IBMKHOTO OJIOKOB;
VI3MepeHue MOLIHOCTH;
HV3MepeHue NOTeHIMAIbHOI SHEPrUK ynpyro Ae(hOpMUPOBAHHOM! IPY>KHHBI;
Vi3MepeHne KMHETHYECKOi SHEPTHH Tela IO JUTHHE TOPMO3HOTO 1Ty TH;
DKCIEePHUMEHTAIbHOE CPABHEHNUE N3MEHEHUS TOTCHINATIBHOM N KHHETUYECKOM SHEPTUii TeIa MpH
JBIOKCHHH 110 HAKJIOHHOM ILIOCKOCTH;
DKCneprMeHTalIbHAsI TPOBEPKA 3aKOHA COXPAHEHHSI MEXaHUUECKON SHEPTUH IPH CBOOOTHOM
TaJICHNY;
IIpuMeHeHNe 3aKOHA COXPaHEHHS! MeXaHUUYECKOI SHEPTHH JUTs pacyéTa MOTCHINAIBHOM 1
KMHETHYECKOM dHepruii Teina;
PenieHune 3a/1a4 ¢ HCIIOIB30BaHIEM 3aKOHA COXPAHEHHS MEXaHHYECKOi SHEPruy;
[FIToro no paszeny 49
IPazzen 2. MexaHH4ecKHe KOJIeGaHUsI M BOJIHBI

2.1. [MexaHn4eckue KoJie0aHns 5 Habuonenue konedanuii moa JeHCTBUEM CHII TSHKECTH U YIPYTOCTH M 00HAPYKEHHE NOL00HBIX YerHblit Poccuiickas
KoJieOaHMit B OKPYIKAIOLIEM MHPE; orpoc; JIEKTPOHHAS LIKOJIA:
Amnanu3 KoneGaHuii rpy3a Ha HUTH U Ha pyKuHe. OnpeenieHue 4acToThl KoebaHuii IMucemennsiit | https://resh.edu.ru/
MaTeMaTHYeCKOr0 U MPYKUHHOTO MasTHUKOB; KOHTPOJIB; SIKnacc:
HabnroneHune 1 00bsICHEHHE SIBIICHUS PE30HAHCa; Jlaboparopuas | https://www.yaklass.ru/
HccneoBanue 3aBUCHMOCTH MIEPHO/ia KOoIeOaHM#i MOABEIICHHOTO K HUTH IPy3a OT JUIMHBI HUTH; pabora;;

ITpoBepka HE3aBUCUMOCTH IEpUOa KojieOaHuii rpy3a, HOABEIIEHHOTO K JICHTE, OT MacChl IPy3a; Skysmart:
Ha6ntonenue 1 06cykIeHHE ONBITOB, AEMOHCTPUPYIOIINX 3aBUCUMOCTD ITEpUo/ia KoJeOaHuit https://skysmart.ru/
MPYKMHHOT'O MasiTHUKA OT MacChl Ipy3a U AKECTKOCTU MPY>KUHBI; Kosnekuust IIOP
IpuMeHeHNEe MaTeMaTHYECKOT0 M IPY)KUHHOTO MasiTHUKOB B KaU€CTBE MOJICIICH I OTTUCAHUS

Kose0aHu B OKPY’KalOIIeM MUpE;

PenieHne 3a/1a4, CBS3aHHBIX C BBIYMCIICHUEM HIIH OLICHKOW 4acTOThI (epruoja) KosieOaHHii;

2.2. [MexaHU4ecKHe BOJTHBI. 3BYK 4 OO6Hapy»KEeHHE 1 aHAJIN3 BOJIHOBBIX SIBJICHUI B OKPYKAIOILEM MHPE; YerHblit Poccuiickas
HabmoneHue pacpocTpaHeH s IPOAOIBHBIX U IIOMEPEYHBIX BOIH (Ha MOJEIN) K OOHAPYIKECHHE orpoc; JIEKTPOHHAs LIKOJIA:
aQHAJOTMYHBIX BU/IOB BOJIH B IPUPOJE (3BYK, BOJSTHBIC BOJIHBI); TMucemennsiit | https://resh.edu.ru/
Berancnenne AIMHBL BOJTHBI M CKOPOCTH PACIIPOCTPAHEHHUS 3BYKOBBIX BOJIH; KOHTPOJIB; SIKnace:
DKCIIEPUMEHTAIBHOE OIPE/ICIICHHE TPAHHI] YaCTOTHI CIIBILINMBIX 3BYKOBBIX KOJICOaHNUi; KourponbHas | https://www.yaklass.ru/
HaGutojeHre 3aBUCHMOCTH BBICOTBI 3BYKa OT YaCTOTHI (B TOM YHCJIE C HCIIOIB30BAaHUEM pabora;

MY3bIKaJIbHBIX HHCTPYMEHTOB); ; Skysmart:
Ha6uronenne 1 00bsICHEHHE SIBJICHNS aKyCTHYECKOTO PE30HAHCA; https://skysmart.ru/
AHaJI3 OPUTHHAJILHOT'O TEKCTA, MOCBSIIEHHOTO UCIIOJIb30BAHUIO 3ByKa (MJIM yJIbTPa3ByKa) B Kosnekius LJOP
TEXHHUKE (9XOJIOKALHS, YIbTPa3BYK B MEAULUHE M JIp.); BBINOJIHCHUE 3aIaHUI 110 TEKCTY
(CMBICIIOBOE YTEHHE);

[Toro 1o pazaeny 9

IPaznen 3. 3J’lel€Tp0MaFHI/lTHOe oJ1Ie ¥ JJICKTPOMAarHMTHbIC BOJTHBI
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3.1. [DiexTpoMarHuTHOE MOJIE H 5 ITocTpoenue paccyskIeHH T, 000CHOBBIBAIONINX B3aHMOCBSA3b JICKTPUIECKOTO U MATHUTHOTO VeTHbIH Poccuiickas
bJIeKTPOMArHUTHBIE BOHBI TOJIeH; ompoc; JIIEKTPOHHASI IIKOJIA:
DKCIIEpUMEHTAIBHOE H3yYEeHHE CBOWCTB 2JIEKTPOMArHUTHBIX BOJIH (B TOM YHCJIE C TOMOLIBIO IMucemennsiit | https://resh.edu.ru/
MOOWIBHOTO Tene(oHa); KOHTPOJIB; SKnacc:
AHaJIN3 PEHTIT€HOBCKUX CHUMKOB Y€JIOBEUECKOr0 OpraHu3Ma; JlaGoparopsast | https://www.yaklass.ru/
AHanu3 TeKCTOB, OMUCHIBAOIIHUX MPOSBICHHS JIEKTPOMATHUTHOTO U3JIy4€HHUS B IIPUPOJIE: KUBBIE paboTa;
OPraHU3MBI, U3ITy4€HUsI HEOSCHBIX TEJ (CMBICIIOBOE YTCHHUE); Dusuueckuii | Skysmart:
Pacrio3HaBaHue U aHAJIM3 PA3IUYHBIX IPHMEHEHUH 2IeKTPOMATHUTHBIX BOJIH B TEXHUKE; JIUKTaHT; https://skysmart.ru/
Pemrenue 3a1a4 ¢ MCIOIb30BaHUEM (GOPMYJT ISl CKOPOCTH 3I€KTPOMATHUTHBIX BOJIH, AJIHHbI Iposepounas | Komnekius [JOP
BOJIHBI U YaCTOTHI CBETA; paboTa;
[IToro no pasaeny 5
IPaznienn 4. CBeToBbIE SIBJICHUS
4.1. [3aKoHBI pacnpocTPaAHEHHs CBeTa 7 HaGmioieHre onbITOB, IEMOHCTPUPYIONIHX SBJICHHE MPSMOIMHEHHOT0 PacIpoCTpaHEHHs CBETa Ycrubrit Poccuiickas
(BO3HUKHOBEHHUE TEHHU U IOJTYTEHNU), H UX UHTEPIIPETALMS C UCIIOIb30BAHUEM ITOHSTHS CBETOBOTO orpoc; UIEKTPOHHAS LIKOJIA:
ny4a; Iucemennsiit | https://resh.edu.ru/
OOBACHEHNE ¥ MOZICITUPOBAHHUE COJIHEYHOTO U JIYHHOTO 3aTMCHHUIA; KOHTPOJIB; SIKnacc:
HccneoBanue 3aBUCUMOCTH yIJIa OTPa)KeHHsI CBETOBOI'O JIy4a OT YIJjla HaJCHHS,; Ousuueckuit | https://www.yaklass.ru/
M3yueHne cBOWCTB N300paXkeHHsI B INIOCKOM 3€pKajie; JINKTaHT;
Ha6toneHue 1 00bSCHEHNE OIBITOB IO MOTYyYEHHIO H300paKEHUH B BOTHYTOM H BBIITYKJIOM JlaGoparopnast | Skysmart:
3epkanax. HabmoneHue u o0bsCHEHHE OIBITOB 110 IIPEIOMICHHIO CBETa Ha MPAHHUIIE Pa3IMYHbIX pabota;; https://skysmart.ru/
cpell, B TOM YHCJIE OINBbITOB C MOJHBIM BHYTPEHHUM OTPa’KEHUEM; Kosnexiust LIOP
HccneroBaHue 3aBHCUMOCTH YTJIa IIPEJIOMIICHHUS OT yTJla NaJICHUs CBETOBOT'O JIy4a Ha TPAHUIIE
«BO3JyX—CTEKIIO»;
Pacnio3HaBaHue ABICHUN OTPa’KEHUS U [IPEJIOMIICHUS CBETA B IOBCEIHEBHOM XKU3HU. AHAIN3 U
00BSICHEHHE SIBIICHHS ONTHYECKOTO MUpPaxKa;
Perienne 3a1a4 ¢ HCIOJIb30BAHUEM 3aKOHOB OTPAXKEHHS U ITPEJIOMIICHHS CBETA;
4.2. UIuH3bl M ONITHYECKHE NPUGOPBI 5 TTonyvenue n300pakeHUH C TOMOIIBIO COOHPATOIIEH M PaCCeHBAIOILICH JINH3; VYcrHbrit Poccwiickas
Omnpeznenexue GOKYCHOr0 PACCTOSIHHS H OITHIECKON CUIIBI COOUPAOLIEiT INH3bL; ompoc; JIIEKTPOHHASI IKOJIA:
AHaJM3 yCTPOWCTBA 1 IIPUHIIUIA ACHCTBUS HEKOTOPBIX ONITHYE CKUX IPHOOPOB: hoToamnmapara, Iucemennsiit | https://resh.edu.ru/
MHKpockora, Tesieckona(MC — 6HoIorus, aCTPOHOMHUS); KOHTPOJIB; SIKnacc:
Amnanu3 saBjIeHHH 6JIM30PyKOCTH U 1aTbHO30PKOCTH, MPUHIMMA JieiicTBus oukoB (MC — Dduzndeckuit https://www.yaklass.ru/
Ouosorus); JIUKTaHT;
JlaGoparopnas | Skysmart:
paborta;; https://skysmart.ru/
Komnexuus LIOP
4.3. |Pa3ioxenue 6eJIoro cBeTa B 4 Habnroienne no pasnoxeHuIo 0eJI0ro CBeTa B CHEKTP; YerHbli Poccuiickas
cnexTp Habaronenue 1 00BbSICHEHHE OIBITOB M0 IOITYYCHHUIO OEI0ro CBeTa IIPH CIOKESHHUH CBETA Pa3HBIX orpoc; JIEKTPOHHAs LIKOJIA:
LIBETOB; TMucemennsiii | https://resh.edu.ru/
TIpoBeneHMe 1 OOBSICHEHHE OIBITOB [0 BOCTIPUSTHIO I{BETA IPEAMETOB IPH UX HAOIIOACHUN Yepe3 | KOHTPOJIb; SKnacc:
L(BETOBBIC (PHIITPBI (LIBETHBIE OYKH); Konrpomsras | https://www.yaklass.ru/
pabora;
JlaGoparopnas | Skysmart:
pabora;; https://skysmart.ru/
Komnexuuns LIOP
[Toro 1o paszaeny 16

IPazien 5. KBanToBbIE siBJIEHHS
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5.1. [Mcnyckanue u norJjiomeHne 4 1 OO6cysk1eHue 11eNu onbIToB Pezepdopaa 1o uccie10BaHuo aTOMOB, BbIJIBHKEHHUE THIIOTE3 O VYerubrit Poccuiickas
cBeTa aTOMOM BO3MOXKHBIX PE3yJbTaTaX ONBITOB B 3aBUCUMOCTH OT HPEIIOIaraeMOro CTPOSHHUs aTOMOB, ompoc; JIIEKTPOHHASI IIKOJIA:

(hopMynupoBaHUE BHIBOJIOB U3 PE3YJIbTATOB OIBITOB; IMucemennsiit | https://resh.edu.ru/

OOcysx1eHne MPOTHBOPEYMii I1aHeTapHOM MOJIeIM aTOMa M OCHOBaHMIt Ju1s runoressl bopa o KOHTPOJIB; SAKnacc:

CTaLMOHAPHBIX OPOUTAX 3JIEKTPOHOB; JlaGoparopsast | https://www.yaklass.ru/

HaGtoieH1e CIUIOIHAIX U JIMHEHYATBIX CIIEKTPOB U3JIy4EHMs Pa3JIMYHbIX BellecTB. O0bsicHEHne paboTa;;

JIMHEHYATBIX CIIEKTPOB M3IIy4CHUS; Skysmart:
https://skysmart.ru/
Komnexuus [IOP

5.2. |CTpoeHune aTOMHOr0 sigpa 5 1 O06cyx/IeHrEe BO3MOKHBIX THIIOTE3 O MOJEIISIX CTPOCHUS SI/IPa; VcerHbrit Poccuiickas
OrmnpezeneHue cocTasa aaep Mo 3aJaHHBIM MaCCOBBIM U 3aPsIIOBBIM YHCJIAM U IO TTOJI0XCHUIO B orpoc; NIEKTPOHHAS LIKOJIA:
MEepUOANYECKOl cucteMe s1meMenToB (MC — xumust); IMucemennsiit | https://resh.edu.ru/
AHanu3 U3MEHEHHUs COCTaBa s1JIpa U €ro MoJI0XKEHHs B IEPUOJANYECKON CHCTEME IIPH a- KOHTPOJIb; SAKnacc:
paanoakTuBHOCTH (MC — XHMHUS); JlaGoparopsast | https://www.yaklass.ru/
HccneoBanye TPEKOB a4acTHIL 110 TOTOBBIM (oTorpadusm; pabora;;

OO6Hapy)eHHe 1 U3MEPEHHE PaJUalIHOHHOTO (JOHA C TOMOIIBIO JO3UMETPA, OLICHKA ET0 Skysmart:
HUHTEHCUBHOCTH; https://skysmart.ru/
Amnanu3 GMONIOTHYECKUX U3MEHEHHUH, IPOMCXOIAIINX 01 ICHCTBUEM paJlHOaKTHBHBIX M3ITydCHHUH Komnnekuus IJOP
(MC — Guonorus);

Hcrnionb30BaHKUE paJMOAKTUBHBIX H3ITyueHUi B MeauiHe (MC — Gurosorus);

5.3. [fInepuble peakuuu 6 1 Pemenne 3agau ¢ UCMOIb30BaHUEM 3aKOHOB COXPAHEHHSI MACCOBBIX U 3apsI0BBIX YHCET Ha Ycrubrit Poccuiickas
oIpe/IeIeHUE Pe3y IbTaTOB ANEPHBIX PEAKIIMii; aHAIN3 BO3MOKHOCTH HIIH HEBO3MOXKHOCTH SIEPHOH | ompoc; JIEKTPOHHAs LIKOJIA:
peakuu; Iucemennsiit | https://resh.edu.ru/
OlrieHKa SHEPrUH CBSI3U Sep ¢ HCIOoIb30BaHneM (HopMyJibl DifHIITEHA; KOHTPOJIB; SKnacc:
O6CyK/IeHHE MEPCIIEKTHB UCTIONb30BAHKS YIIPABISIEMOrO TEPMOSIEPHOIO CHHTE3a; Konrpomsras | https://www.yaklass.ru/
OO6cyx/IeHNE IPEUMYIIECTB H 9KOJIOTHUECKHUX ITPOOIIeM, CBSI3aHHBIX C siiepHoi sHepreTukoit (MC pabora;

— DKOJIOTHSI); Dusnueckuit Skysmart:
JIUKTAHT;, https://skysmart.ru/
JlaGoparopnas | Kosnexuust LITOP
pabora;;
[Toro o pazaeny 15
[Pa3zien 6. IloBTOPUTEILHO-000061AK0IKIE MOLY.TH
6.1. [CucremaTusanus U 06001eHne 8 BelinonHeHHe y4eOHbIX 3aIaHUi, TPEOYIOIMX AEMOHCTPALIMU KOMIIETEHTHOCTEH, ITucemennblit | Poccuiickast
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INOYPOYHOE INTAHUPOBAHMHE

7 KUIACC
Ne | Tema ypoka KosnvecTBo 4acoB Hara Buapbi,
n/n u3y4deHus | popmbl
BCEro | KOHTPOJIbHbIE | IPAKTHYeCKHe
KOHTPOJIA
padoThI padoThI

1. | ®usuka - HayKa o IpUPOAE. 1 YcrHbII
duznyecKue sIBICHHUS. OI1poC;

2. | ®dusnyeckye BEINYHHEI, UX 1 IInceMeHHBIN
€IMHUIIBI ¥ IPHOOPHI 1Is KOHTPOJIb;
u3mepenus. [lorpemHocts
n3MepeHnil. MexayHapoHas
CUCTEMA €IUHULI.

3. | U3mepenue dpuzmueckoit 1 1 JlaGoparopHas
BenuuuHbL. JlabopaTopHas pabora;
pabora Nel "M3mepenue
o0BeMa JKUJKOCTH U TBEPIIOTO
Tena"

4. | Meroapl HAYYHOTO MTO3HAHUSI. 1 YcTHBIN
Onucanne GpU3nIecKux OIpoc;
SIBJIEHUH C ITOMOIIIBIO MOJIEJIEH.

5. | JIaGoparopHas paborta Ne2 1 1 [TuceMeHHBIIM
"N3mepenue oobemMa TBEPIOTO KOHTPOJIb;
tena" "O6oO0marnmii ypok mo
teme "Urto uzydaer gpusuka'.

6. | KonrponbHas pabora Nel no 1 1 KonTposnbHas
teme "Yrto nzyvaer ¢puzuxa?" pabora;

7. | Monekyna — Menpyaiiias 1 YcerHbII
4acTHLa BELIECTBA OIIpoC;

8. | Jlaboparophas paboTa Ne3 1 1 JlaGoparopHas
"OnpeneneHne pa3mMepoB pabora;
MAJIBIX TEJI METOJIOM PS0B"

9. |/IBWKEeHHE YaCTHUII BEIIECTBA. 1 YcTHbIN
CBs13b CKOPOCTH JIBUYKEHUS OIIpoC;
YaCTHULl C TEMIIEPATYPOH.

BpoyHoBcKko€e BUKEHUE.
Huddysns
10. | BanmopeiicTBre yacTHIl 1 YcrHbI

BE€IICCTBA

OIIpoC;




11. | B3aumocBs3b MEXIY YcTHBIN
CBOICTBaMH BEILIECTB B Pa3HBIX OTIpOoC;
arperaTHbIX COCTOSTHUSIX U UX
ATOMHO MOJIEKYJISIPHBIM
ctpoeHreM. OcoOeHHOCTH
arperaTtHbIX COCTOSTHUIN BOJIbI

12. | KontponbHas padota Ne2 mo KoHnTposnpHas
teme "CTpoenue BemecTna" pabora;

13. | MexaHn4ecKoe JBUKCHHE. YcrHbI
PaBHOMepHOE U OI1poC;
HEPAaBHOMEPHOE JIBUYKEHUE

14. | Cxopocts. I'paduueckoe [TucbMeHHBIH
MIPEACTABICHUE JBUKEHUS. KOHTPOJIb;

15. | Cpennsist CKOpPOCTH TIPH [TuceMeHHbII
HEPABHOMEPHOM JIBHKEHUU. KOHTPOJIb;
Pacuér mytu u BpeMeHu
JBUKCHUS

16. | SIBnenue uHepUU. 3aKOH YcrHbii
WHEPIUU OI1poC;

17. | BsaumoelicTBue TelI Kak YcTHEIN
MpUYMHA U3MEHEHHUSI CKOPOCTH OIIpoC;
JIBWKEHHUS Tell. Macca kak mepa
MHEPTHOCTH TeJa.

18. | [TnotHOCTH BemecTBa. CBS3b KontponbHas
MJIOTHOCTH C KOJTMYECTBOM pabora;
MOJIEKYJI B €TMHUIIE 00bEMaA
BEII[ECTBA

19. | JJabopatopnas pabota Ne4 JlaboparopHas
"Onpenenenye NIOTHOCTH pabora;
TBEPJIOTO TeJla C MTOMOUIBIO
BECOB U U3MEPUTEIILHOTO
nuIuHAapa"

20. | Pemenwue 3a1a4y Ha pacuer IInceMeHHbIi
Macchl 1 00beMa TeJla Mo ero KOHTPOJIb;
MJIOTHOCTH

21. | Cuia Kak XapakTepUCTHKA YcerHbII
B3aUMOJICUCTBUS TEN OIIpoC;

22. | SIBmeHUEe TATOTCHUS U CHIIA VYerubii
TsoxecTH. Cuiia TSDKECTH Ha OTIpoC;

JIPYTUX TUTaHeTax




23. | Cuna ynpyroctu u 3aKkoH ['yka ITuceMeHHbIN
KOHTPOJIb;

24. | Bec Tena. HeBecoMmocTh [TuceMeHHBIN
KOHTPOJIb;

25. | JJaboparopHas pabota Ne5 JlaGoparopHas
"I'pagynpoBanue Npy>kuHbI U pabora;
U3MEpEHHUE CUT
JMHAMOMeTpoMm"

26. | CnoxxeHHe CUJl, HAalIPaBJICHHBIX [TuceMeHHbII
10 OJTHOM MPSMOM. KOHTPOIIb;
PaBHopelicTBYIOIIAs CUIT

27. | Cuna tpenus. Tpenue VeIl
CKOJIb)KEHUS U TPEHUE TOKOS. OTIpoc;
TpeHue B pupoe U TEXHUKE.

28. | JlaboparopHas pabota Ne6 JlaboparopHas
"H3yueHne CHIIbI TPEHUS pabora;
CKOJIBKCHUS TIPH JIBUKCHHUH
Opycka 1o TOpU30HTAIBLHOMN
MOBEPXHOCTH

29. | O6o0IIaroIHiA YPOK 10 TEME: [TuceMeHHBII
"JIBM>KEHUE U B3aUMO/ICHiCTBHE KOHTPOJIb;
ten"

30. | KonrponbHas paborta Ne3 no KonTposnbHas
teme: "JIBuxKeHuE 1 pabora;
B3auMojIeicTBUE Ten"

31. | laBnenue. CriocoObI VYcTHBIT
YMEHbIIICHUS U YBETUYCHUS OIIpoC;
nasienus. JlaboparopHas
pabota Ne7 "Omnpenenenue
JABJICHUSI, OKA3bIBAEMOTO
YeJIOBEKOM Ha 1mon"

32. | JlaBieHwue rasa. VYcrHbIM
[THeBMaTHYECKHE MAIIHHEIL. OTIpoC;

33. | [lepenaya naBiCHUS TBEPIBIMH YcTHbI
TeJTaMHU, KUJKOCTIMHU U Ta3aMH. OIIpoC;
3akoH [lackans

34. | JaBneHue BHYTPH KHUIKOCTH. [TnceMenHbIN
3aBUCUMOCTbH J1aBJICHUS KOHTPOJIb;

KHUJIKOCTHU OT TITyOUHBI
MOTPYXKEHUSI.




35. | Pemenue 3a1a4 Ha pacder [TnceMenHbIN
JTABJICHUS KUJKOCTH Ha THO U KOHTpOJIb;
CTEHKH CcOoCy/a.

36. | Coobmaromuecst CoCy bl [TuceMeHHEBIH

KOHTPOJIb;

37. | Bec Bo3myxa u atMocdepHoe YcTHBIH
nasienue. [ Ipuunnsl oIpoc;
CyILIECTBOBaHUS BO3IYIIHON
0007109KH 3eMITn

38. | Ot Toppuuem. U3meperue YcrHbiit
aTMoc(hepHOro JaBICHHUS OIpoc;

39. | [Ipubops! At U3MEpEHUS Ycrubii
aTMoc(epHOro naBieHUs OIpoc;

40. | 'mapaBIryYecKre MEXaHU3MbI IInceMeHHBIN

KOHTPOJIb;

41. | 3aBECUMOCTH aTMOC(EPHOTO IInceMeHHBIM
JIaBJICHUS OT BBICOTHI HAJl KOHTpO!JIb;
YPOBHEM MOPHI.

42. | JleiicTBHE )XMIKOCTH U raza Ha IInceMeHHBIN
MOTPYKEHHOE B HHUX TEJO. KOHTPOJIb;
3akoH Apxumena

43. | BertankuBaromas (apXxuMe10B8a) [TuceMeHHbII
cuia. DKCIIEpUMEHTAIbHOE KOHTpO!JIb;
ONpeJIeJICHUE BhITAIKUBAIOIIEH
CHUJIBI

44. | JlaboparopHas pabota Ne8 JlaGoparopHas
"UccnenoBanue 3aBUCUMOCTH pabora;
BBITAJIKUBAIOIIEN CHJIBI OT
o0bema MorpyKeHHOM YacTh
TeJja, OT INIOTHOCTH KUIKOCTH"

45, | Pemenue 3amad 1o teme [TnceMeHHBINH
"Apxumenosa cuna” KOHTpOIJIb;

46. | Pemenue 3ama4 mo TeMe IInceMeHHbIi
"Apxumezona cuna" KOHTpOJIb;

47. | DKkcriepuMeHTaIIbHOE [IncemenHsIi
UCCJIEI0BAHKE YCIOBUI KOHTpOJIb;
MJIaBaHUs TE

48. | Pemenue 3a1a4 Ha YCIOBHS [TnceMenHbIN

IJIaBaHUA TCJI

KOHTPOJIb;




49. | [InaBanue CynoB. VYcrHbii
BosngyxonnaBanue. OTpoc;
HccnenoBanne MOpCKUX
riyouH. [TokopeHnue ropHbIx
BEpILUH

50. [ O6o0maromuii ypok 1o Teme [TuceMeHHEBIN
"JlaByieHrE TBEPIBIX TEII, KOHTpOJIb;
SKUIKOCTEN U ra3oB"

51. | KonrponbHas pabota Ned o KoHntposbHas
teme "JlaBieHue TBEPABIX TE, pabora;
JKAUIKOCTEN U ra3oB"

52. | Mexanuueckas pabota YcTHbIi

OI1poC;

53. | MomHocTh YcTHbBIH

OTIpoC;

54. | Pemienue 3a1a4 1o reMam IInceMeHHBIN
"Mexannueckas pabora" u KOHTpOJIb;
"MouHocTh".

55. | IIpocThie MEXaHU3MBI: pbIYar, VYcrHblit
OJIOK, HAKJIOHHAS TUIOCKOCTb. OIIpoC;
[TpaBuiio paBHOBECHS phblUara.

MoOMeEHT cuiibl

56. | Peruaru B ObITY, IpUpoJe U JlaGoparopHas
TexHuke. Peruaru B Tene pabora;
yenoBeka. JlabopaTopHas
pabota No9 "UccnenoBanue
yCIIOBUM paBHOBECHS pblyara”

57. | bnoku. [Ipumenenue mpasBuia YcTHbI
paBHOBeCHs pblyara K 0JIOKy OIIpoC;

58. | «30m0TOC TIPABUIIO» MEXAHUKHU YcTHBIN

OTIpoC;

59. | KIIJ] mpoCcThIX MEXaHU3MOB. JlabGopaTopHas
JlaGopatopHas padota Nel0 pabora;
"N3mepenue KIIJl HakmoHHOMN
MJI0CKOCTH"

60. | Kunetnueckas u [TucbmMeHHbIM
MOTEHLUAaTbHAs SHEPT U KOHTPOJIb;

61. | [IpeBpamienue oHOTO BUIA YcTHBIIT
MEXaHUYECKON YHEPTUU B OIIpOC;

Apyroi




62. | 3aKOH COXpaHECHHUS U 1 YcrHbIi
M3MEHEHUS YHEPTHUH B OTIpOC;
MeXaHHUKE

63. | OGo0IIaroIHii YPOK IO TeMe 1 [TuceMeHHBIN
"MexaHnueckasi pabora, KOHTPOJIb;
MOIIHOCTb, TPOCTHIC
MEXaHU3MBbI"

64. | KontpoabsHas paborta Ne5 o 1 1 KoHnTposnpHas
teme "MexaHuveckas pabora, pabora;
MOIIIHOCTb, ITPOCTHIE
MeXaHU3MbI"

65. | [ToBTOpeHue u 0600ImEeHNE 1 [TuceMeHHBIH
coJiepkaHus Kypca Gu3uku 7 KOHTPOJIb;
KJiacca.

66. | [loBTOopenue u 0600IICHIE 1 [TuceMeHHBIN
coJiepkaHus Kypca Gpusuku 7 KOHTPOJIb;
KJiacca.

67. | [ToBTOpeHue u 0600mEeHNE 1 [TucemeHHbIM
coJiepkaHus Kypca Gpu3uku 7 KOHTPOJIb;
KJiacca.

68. | [ToBTOpeHue u 060061IeHNE 1 [TuceMeHHbBIH
coJiepkaHus Kypca hpusuku 7 KOHTPOJIb;
KJiacca.
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1O ITPOI'PAMME

8 KUIACC

Ne | Tema ypoka KosamnuecTBo yacoB Hara Buasi,

"N
ﬂ3quH“)l UOpPMbI

n/n BCEro | KOHTPOJIbHbIE | MPAKTHYECKHE or

KOHTPOJIA
padoTsbl padoTbl

1. | OcHOBHBIE MOJOXKEHUS 1 YcrHbii
MOJIEKYJIIPHO-KUHETUIECKOI OTIpoC;
TEOPUU CTPOCHHSI BEIIECTBA.

OnbITHI, TOATBEPKIAIOIINE
ocHOBHbIE TTooxkeHuss MKT.

2. | Macca u pa3mMepsl aTOMOB U 1 YcerHbII
MOJIEKYT OTIpoC;

[TuceMeHHbII

KOHTPOJIb;




3. | Mopaenu TBEPAOTO, KUIKOTO U YcTHEIN
ra3000pa3HOro COCTOSHUMN onpoc;
BEILECTBA

4. | Kpucrammmueckue 1 aMoppHbIe YcrHbII
TBEp/BIC TEIIA. OIpocC;

5. | CmauuBaHuWe ¥ KalWJUISIPHBIC YcrHbiit
aBienus. TermoBoe oIpoc;
pacCIIMpPEHHE U CKATHUE.

6. | Temnepatypa. JlaboparopHas JlaGoparopHas
pabora Nel "HccnenoBanue pabora;
TEeMIIepaTypbl OCTBIBAHUSI BOJIbI
C TeueHueM BpeMeHn"

7. | Buyrpennss sueprusi. CiocoOsl YcrHblit
W3MEHEHUSI BHYTPEHHEHN OIpoc;
SHEPrumn

8. | Buas! Temonepenayn. YcrHbIi
Temonepenaya B npupoie u OI1poC;
TEXHUKE

9. | Kontponbnas paborta Nel mo KoutponbHas
TemaM "CTpoeHHe U CBOICTBA pabora;
BemectBa" u "Temnonepenaya”

10. | KotmuecTBO TEIUIOTHI. YcTHbI
VY nenbHas TEIIOEMKOCTb OTIpOC;
BEILIECTBA [TuceMeHHbII

KOHTPOJIb;




11. | Teutoo6men. JIabopaTopHast JlaGoparopHas
pabota Ne2 "HccnenoBanue pabora;
SIBJICHHSI TETUIOOOMEHA MpHr
CMEIIMBAaHUHU XOJIOIHOMN U
ropsiyeit Boanl"

12. | TermoBo€ paBHOBECHE. JlaGopaTopHas
JlaGopaTtopnast pabora Ne3 pabora;
"OmnpeneneHue KOJIM4ecTBa
TEIJIOTHI, TOJIYYEHHOT'O BOJIOM
IIPH TEII00OMEHE C HarpeThIM
METaJUIMYECKUM LIHJIUHIPOM"

13. | YpaBHEHHE TEIUIOBOTO OaaHca. JlaboparopHas
JlaGopaTtopHas pabora Ne4 pabora;
"Onpenenenue yaenbHOU
TEIIOEMKOCTH BellecTna"

14. | Pemenue 3amay mo reMe IInceMeHHBIN
"TerrooOmen" KOHTPOJIb;

15. | [InaBnenue 1 OTBEpACBaHUE YcrHbrit
KPUCTAJUTMYECKUX BEIIICCTB. OTpoc;

YV nenbHas TENa0Ta MJIaBJICHUS. ITuceMeHHBIN
KOHTPOJIb;

16. | Pemenue 3amay Ha IJI1aBICHUE U IInceMeHHbIM
OTBEpJICBAaHUE KPHUCTATHYECKUX KOHTPOJIb;
BEICCTB

17. | I[TapooOpa3zoBanue u VYcTHbIi
KoHZAeHcanus. Mcnapenue ompoc;

18. | BnaxxHoCcTh BO3/MyXa VcTHBIN

OTIpoC;

19. | 3Mepenwre BIaXHOCTH JlabGopaTopHas
Bo3yxa. JlaboparopHas pabora pabora;

No5 "Onpenenenne
OTHOCHUTEIILHOM BIAXKHOCTH
BO3/1yXa"

20. | Kunenue. Y genpHas Teriora VcTHBIIT
napooOpa3zoBaHus OTIpOC;

21. | Pemenue 3amad o teme IInceMeHHBIN
"MI3MeHeHne arperaTHbIxX KOHTPOJIb;

COCTOSIHHI BerecTBa"




22. | DHeprus TOIUMBA. Y IeTbHas VcTHbBII

TEIIOTa CrOpaHus OTIpOoC;
[IncemMeHHBIM
KOHTPOJIb;

23. | [IpuHIMIBI paObOTHI TETIOBBIX YcTHbIi
nsurareneit. KITJ[ remnoBoro OIIpOC;
nsurareis. TemioBrle
JIBUTATEIH U 3alIUTa
OKPYXKAaroIlEeH Cpebl.

24. | 3aKOH COXpaHEHUs U VeIl
MpeBpalleHHs SHEPTUHU B OIIpoC;
MEXaHUYECKUX U TEIUIOBBIX
mporeccax.

25. | Pemrenue 3aqa4d no reme IInceMeHHBIN
"TeruioBble siBIEHUSA". KOHTpOJIb;

26. | O6Go0IIaroIIHiA YPOK TI0 TEME YcTHbIH
"TeroBble ABICHUA" O1poc;

[InceMenHbIn
KOHTPOJIb;

27. | KonTpoabsHas padota Ne2 1o KoHTposnbpHas
teme "TemioBbie siBneHus" pabora;

28. | DnexTpu3aius Tell. YcTHBIH
B3anmoneiictBre 3apsyKeHHBIX OIIpOC;

Tel.
29. | 3akon Kynona YcTHbIN
OTIpoC;

30. | DiekTpuveckoe mole. YcTHBIH
[TpuHIMI CyTIepIO3UITHH OIIpoC;
AIIEKTPUYECKUX TTOJIEH

31. | Hocutenu 31eKTpu4ecKux VYcTHbii
3apsAI0B. 3aKOH COXpaHEHUS OTIpOC;
ANEKTPUIECKOTO 3apsiaa

32. | Ctpoenue aToma [TuceMeHHBIH

KOHTPOJIb;

33. | [IpoBOIHUKY U TUAIEKTPUKH. Y cTHBIN

OTIpoC;

34. | O6o0maroIuii ypok 1o Teme [TuceMeHHEBIN

"DeKTpUUECKHEe 3apsiibl. KOHTPOJIb;

3apspKeHHbIE Tela U UX

B3auMonencTaue"




35. | DneKTpUvecKuii TOK. VYcrubii
VI cTOYHUKY OCTOSIHHOTO TOKA. OTIpOoC;

36. | DnekTpuyeckas 1erb. JlabGopaTopHas
JlabopaTtopHnast pabota Ne6 pabora;
"COopka u mpoBepka padoThI
ANEKTPUYECKOMN LETH
IIOCTOSTHHOT'O TOKa"

37. | JdeicTBUS SIEKTPUIECKOTO YcrHbI
TOKa. DJIEKTPUYECKUI TOK B OIpoc;
KUAKOCTSX U razax.

38. | Cuna toka. Equaunis! Y cTHBIIT
U3MEPEHUS CHUJIBI TOKA OI1poC;

[TucbmeHHbIM
KOHTPOJIb;
39. | DrekTpuvecKkoe HAPsKEHHE. YcTHBIH
OTIpoc;
[InceMenHbIn
KOHTPOJIb;

40. | JJaboparopnast pabota Ne7 JlaboparopHas
"H3mepenue u peryInpoBaHue pabora;

CWJIBI TOKA U HaNpsKeHUs "

41. | ConpoTHBIIEHNE IPOBOIHUKA. YcrHbII
VY aenbHOE COMPOTUBIICHHE OIIpoC;
BEILIECTBA. [TnceMenHbIN

KOHTPOJIb;

42. | JlaboparopHas pabota Ne8 JlaGoparopHas

"UccnenoBanue 3aBUCUMOCTH pabora;

CHJIBI TOKA, UIYIIETO Yepe3

pe3UCTOp, OT CONMPOTUBIICHUSI

pe3ucTopa M HaINPSHKCHUS Ha

pesucrope”

43. | 3akon Oma Ju1st ygacTka e YcTHbI

OIIpoC;
[InceMenHbIN
KOHTPOJIb;

44. | Pemienue 3a1a4 Ha HaXOXKICHUE IInceMeHHbIi
XapaKTePUCTHK IIEKTPHUIKOTO KOHTPOJIb;

TOKa U CONTPOTHUBECHUS
MIPOBOJTHHUKA




45. | Peocrart. JlaboparopHas pabota JlaboparopHas
Ne9 "PerynupoBanue cuibl TOKa pabora;
peocraroM"

46. | IlocienoBareipbHOE COETUHEHNE YcTHBIIT
MIPOBOIHHUKOB OTpoc;

IInceMeHHBIN
KOHTPOJIb;

47. | [lapannenbHOE COCUHEHUE VYerubii

MIPOBOTHUKOB OTpoc;
IInceMeHHBIN
KOHTPOJIb;

48. | CMmelanHbIe COEqUHEHUS VcTHBIN

MIPOBOIHUKOB OTpoc;
IInceMeHHBIN
KOHTPOJIb;

49. | PaGoTa 1 MOIIHOCTb VYcrHbIM
3JICKTPUYECKOTO TOKA. 3aKOH OTpoc;
[xoyna—Jlenna IInceMeHHBIN

KOHTPOJIb;

50. | Jlaboparopuas pabota NelQ JlaboparopHas
"Onpenenenne padoThl pabora;
AIEKTPUIECKOTO TOKA, UAYIIETO
4yepe3 pe3ucTop, U MOIIHOCTH,

BBIAEIIEMON Ha HEM"

51. | DnekTponpoBoka U JlaboparopHas
MOTPEOUTENH DIEKTPUIECKOMN pabora;
sHepruu B ObITy. KopoTkoe
3ambikaHue. JlabopaTopHas
pabota Nel1 "Onpenenenue
KIIJI narpeBatensa"

52. | Pemenue 3aga4 o reMam ITuceMeHHBIN
"3akon OMa Jy1s ydacTKa 1enu, KOHTPOJIb;
paboTa ¥ MOIIHOCTH TOKA,
3akoH [[xoyng-Jlenma"

53. | KortpombHas padora Ne3 mo KonTposHas
TeMe "DIeKTpuIecKHe pabora;
SIBJIEHUS"

54. | MarautHoe noie. OIEIT Y CTHBIN
Opcrena. OTmpoc;




55. | MarauTtHoe mnose YcrHbIi
ANEKTPUYECKOTO TOKA. OTIpOoC;
DJIEKTPOMArHur.

56. | ITocTossHHBIC MAarHUTHI. JlaGopaTopHas
JlabopaTtopHnast pabota Nel2 pabora;
"HccnenoBaHue MarHUTHOTO
B3aMMOJICHCTBHYS ITOCTOSTHHBIX
MarHuToB"

57. | MarautHoe nosie 3eMJIM U €T0 YcrHbIi
POJIb 17151 )KU3HU Ha 3emIie OI1poC;

58. | [lelicTBEe MAarHUTHOTO ITOJIS HA YcTHbIl
MIPOBOJHHK C TOKOM OI1poC;

59. | DnexrpoaBuUTaTENDH JlaGoparopHas
MOCTOSTHHOTO TOKa. pabora;
Jlaboparopnas pabota Nel3
"KoHcTpynpoBaHue U U3yueHue
paboTHI BJIeKTpoABUTATENS "

60. | KII/] anexkrpoaBurarens VcTHBIN

OI1poC;
[TucbmeHHbIM
KOHTPOJIb;

61. | Omerter ®apanes. SABienue YcTHbI
AIIEKTPOMArHUTHOW MHAYKIIHU. OIIpoC;

62. | JlaboparopHas pabota Nel4 JlaGoparopHas
"UccnenoBanue siBIEHUS pabora;
AIIEKTPOMATrHUTHON MHITYKITH"

63. | [IpaBwio Jlenna YcTHBIH

OIIpoC;

64. | Dnekrporeneparop. CriocoObl Vel
MOJTYYEHUS DIICKTPUICCKOM OTIpoC;
SHEPTrUH. DJIEKTPOCTAHIUU
Ha BO300HOBIISIEMbIX
HUCTOYHUKAX SHEPTUN

65. | O6oOIIaroIHiA YPOK O TEMaM [TuceMeHHBIH
"MaruutHsbl€e SBIIEHUA" U KOHTpOIJIb;
"OneKTpoMaruuTHas
UHIyKIus"

66. | KoutponpHas padorta Ne4 mo Kourposnbhas

TeMme "MarauTtHele aBieHusd"

pabora;




67. | IloBTOopenue u 06001ICHIE 1 [TuceMeHHEBIN
coJiepkaHus Kypca QU3uKy 8 KOHTPOJIb;
KJj1acca.

68. | [ToBTOpeHue u 0600IIeHNE 1 [TuceMeHHBIN
coJiepkaHus Kypca Gu3uku 8 KOHTPOJIb;
KJ1acca.

OBIIEE KOJIMYECTBO YACOB 68 14

I10 ITPOT'PAMME




