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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1o ¢u3nke Ha ypOBHE OCHOBHOIO 00IIero o0pa3oBaHUs
COCTaBJICHA Ha OCHOBE TMOJOKEHW M TpeOOBaHUU K pe3ysbTaTaM OCBOCHHS Ha
0a30BOM YpOBHE OCHOBHOH 00pa3oBaTeNbHON MPOTrpaMMbl, MPEACTABICHHBIX B
OI'OC 00O, a Takxe ¢ yu€ToM (eaepanbHOil pabouei mporpaMMbl BOCITUTAHUS U
KoHnenmuu npenogaBanus yaeOHOro npeameTa «Duznkar».

Copepxanue mporpaMMbl 1O (QU3MKE HAMpaBIeHO Ha (HOpPMHUpPOBAHHE
€CTECTBEHHOHAYYHOM TPaMOTHOCTHM OOYYaIOIIMXCS M OpraHU3alui0 H3y4YeHUs
bU3UKN Ha JeSITeNbHOCTHOM OCHOBe. B mporpamme mo (u3uKe yUYUTHIBAIOTCS
BO3MOXKHOCTH yueOHOro mpeamera B peanuzanuu tpedoBanuit ®I'OC OO0 k
MJIAHUPYEMBIM JTUYHOCTHBIM U METAMpPEAMETHBIM pe3yJibTaTaM O0yUeHHUs, a TaKKe
MEXIIPEIMETHBIC CBS3M €CTECTBEHHOHAYUHBIX YYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTI'0 00111€eT0 00pa3oBaHus.

[Iporpamma 1o pusnke ycraHaBIMBAET paclipejeiieHue yueOHOro MaTepuaia
o rogam oOydenus (Mo Kjaaccam), mpeajaraeT MPUMEPHYIO MMOCIIeI0BATEIbHOCTD
W3YUYEHUs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHS MPEIMETHOTO COJICPXKAHUS U
y4€Te BO3pACTHBIX 0COOCHHOCTEN 00yJaronInXcs.

[Iporpamma mo ¢usuke pazpaboTaHa ¢ LETbI0 OKAa3aHUS METOIUYECKOM
MIOMOIIY YYUTEIO B CO3/IaHUU paboyelt MporpaMmbl 10 y4eOHOMY MPEAMETY.

®dwusuka SBIAETCS CUCTEMOOOPA3YIONIUM JIJIsi €CTECTBEHHOHAYYHBIX YUCOHBIX
IPEIMETOB, TOCKOJBbKY (HU3WYECKHe 3aKOHBI JIe)KAT B OCHOBE MPOIIECCOB U
SBJICHUM, W3y4yaeMbIX XWMHEH, Ouoiorueil, acrpoHomuer U GU3HIESCKOU
reorpadueii, BHOCHUT BKJaJ B €CTECTBEHHOHAy4YHYIO KapTUHYy  MHUpa,
npeAocTaBisieT Haubojee sCHbIE 00pa3libl MPUMEHEHUS HAYYHOIO0 METojia
MO3HAHUS, TO €CTh CIIOCO0A MOTYYEHUS! JOCTOBEPHBIX 3HAHUM O MUpE.

Onna u3 THaBHBIX 3a7a4 (pu3nueckoro oOpa3oBaHUs B CTPYKType OOIIEro
0o0pa3oBaHUs COCTOUT B (POPMHUPOBAHUU E€CTECTBEHHOHAYYHOM TI'PAMOTHOCTH H
MHTEpeca K HayKe y 00y4arommxcsl.

N3yuenne ¢usuku Ha 0a30BOM ypOBHE MpENINOJaracT OBJIAJICHHUE
CJIEIYIOIMMU KOMIIETEHTHOCTSIMHU, XapaKTEPHU3YIOIMMU €CTECTBEHHOHAYUHYIO
IPaMOTHOCT!

HAy4YHO OOBSCHATDH SIBICHUS,
OILICHMBATh ¥ TTOHUMATh OCOOCHHOCTH HAYYHOT'O MCCIICIOBAHUS;



WHTEPIPETUPOBATh  JaHHbIE M HCIOJIb30BaThb  HAy4YHBIE
JIOKa3aTeabCTBA JJIS MOJYyYEeHUS] BHIBOJIOB.

[enmn wu3yueHuss (U3UKU HAa YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUSs
onpenenensl B KoHuenmuu mnpenojaBaHus ydeOHOro mnpeamera «®dDuszuka» B
oOpa3oBarenbHbIX opraHuzauusx Poccuiickoir @exepauuu, peann3yronInx
OCHOBHBIE  O0IIe00pa3oBaTEIbHBIE MPOrpaMMBbl, YTBEPXKIEHHOW peEIICHUEM
Komnnernn MunncrepcTBa npocsemnienust Poccuiickoit @eneparuu (mpoTokos ot 3
nexaops 2019 r. Ne [TK48H).

Heau u3yyeHuss (PU3MKU:

npuoOOpeTeHHe WHTEepeca W CTPEMIICHUS OOYYalolIUXCsi K HaydHOMY
U3YUYEHUIO TPUPOABI, PAa3BUTHE HX HHTEIJIEKTYaJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEN;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJE MO3HAHUS U (POPMUPOBAHUE
MCCIIEI0OBATEIBLCKOTO OTHOIICHUS K OKPYXKAIOIIUM SIBICHUSIM;
dbopMupoBaHHE HAYYHOTO MHPOBO33PEHUSI Kak pe3yibTaTa H3yYCHUs
OCHOB CTPOCHUSI MaTepuu U PyHAaMEHTAJIbHBIX 3aKOHOB (DU3UKHU;
dbopMupoBaHUe MPENCTABICHUN O poiau (DU3MKU Il pa3BUTHUSL JIPYTHUX
€CTECTBEHHBIX HAYK, TEXHUKU U TE€XHOJIOTHUH;

pa3BUTHE  TpEACTaBIEHMH O  BO3MOXKHBIX  chepax  Oymyuien
npo¢eCCUOHATLHON JIeSITEILHOCTH, CBSI3aHHOU C (DU3UKOM, TOATOTOBKA K
JajgbHenIeMy 0OyUYeHHIO B 3TOM HalpaBJICHUU.

JlocTikeHre 3THUX 1efied mporpamMMmbl Mo (u3Mke Ha ypOBHE OCHOBHOTO

ob1rero oOpazoBaHus 00ECIIEUYNBACTCS PEIICHUEM CIICIYIOIMINX 3a1a4.
npuoOpeTeHre 3HaHUM O JUCKPETHOM CTPOCHHUU  BEHIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, 3JIEKTPHUUYECKHUX, MArHUTHBIX U KBAHTOBBIX
SBJICHUSX;
npuoOpeTeHre YMEHUI OMKCHIBaTh U OOBSACHITH (DU3UUYECKHUE SIBJICHUS C
UCII0JIb30BAHUEM IOJTYUYECHHBIX 3HAHUMH;
OCBOEHHE METOJOB PEIICHUS MPOCTEHIINX pacy€THhIX 3a7ady ¢
UCIIOIb30BaHUEM (PU3MUECKUX MOJENIeH, TBOPYECKUX U MPAKTUKO-
OPUEHTUPOBAHHBIX 3a]1a4,
pa3BUTHE YMEHUM HAOII01aTh NPUPOHBIC SIBICHUS U BBIMOJIHATH OIBITHI,
nabopaTopHbie  pabOThl M DKCIEPUMEHTAJbHBIE HCCIIEJOBAaHUS C
HCII0JIb30BaHUEM U3MEPUTEIBHBIX TPUOOPOB;
OCBOEHHE MPUEMOB PabOThl ¢ MH(pOpMauen (HU3MIECKOTO COJIEep KaHMS,
BKJIIOYAsi ”HPOPMALIUIO O COBPEMEHHBIX AOCTHKEHUSAX (PU3UKHU, aHAIHU3 U
KPUTHUYECKOE OIICHUBaHUE UH(MOPMAIINH;



3HAKOMCTBO €O cepaMu MpoPheCCHOHATBHOM JAEATEIbHOCTH, CBSI3aHHBIMH

¢ (u3MKOH, ¥ COBPEMCHHBIMH TEXHOJOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIOKEHHUSX (DU3NYECKON HAYKH.

Ha w3ydenue ¢usuku (0a30BbIii ypOBEHb) HA YPOBHE OCHOBHOTO OOIIETO

obpaszoBanust orBoauTcs 238 yacoB: B 7 kiacce — 68 yacos (2 yaca B Hezeno), B 8

kiacce — 68 uacoB (2 yaca B Hemeno), B 9 kiacce — 102 gaca (3 yaca B Heero).

[Ipennaraemelii B nmporpamMMe 1o (pu3MKe mepedeHb JTadopaTopHBIX PadoT H
OIBITOB HOCUT PEKOMEH/IATEIBHBIN XapaKTep, yUUTEINb JIeJIaeT BHIOOp MPOBEACHUS
7a00paTOPHBIX PadOT M OMBITOB € YYETOM HMHAMBHUIYAIbHBIX OCOOEHHOCTEH
oOydJaronmxcs, CIHUCKa HKCIEPUMEHTAIbHBIX 3aJaHuil, MpeiaraeMplx B paMKax
OCHOBHOT'0O TOCYJIApPCTBEHHOTO dK3aMeHa 0 (PU3HUKeE.



COILEPKAHUE OBYYUEHUA
7 KIIACC

Pa3znen 1. ®u3uka u eé posib B NO3HAHUM OKPYKAIOIIEro Mupa.

®dusuka — Hayka o mnpupoje. SBnenHus npupoabl. DU3MUECKUE SIBICHUS:
MEXaHUYECKHUe, TEIUIOBbIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckue BenuuuHbl. M3mepenue ¢uznueckux BenMMurH. Dusznueckue
npubopsl. [lorpemHocts usmepennit. MexxayHapojHasi CUCTEMA €MHHMIL.

Kak ¢usuka u Jpyrue ecTeCTBEHHbIE HayKM M3y4yaloT MpPUPOAY.
EcrecTBeHHOHAyuYHBI METOJ TO3HAHMS. HaONIOEHHE, INOCTAaHOBKAa HAYYHOTO
BOIPOCA, BBIIBUYKEHUE TMIOTE3, SIKCIEPUMEHT I10 MPOBEPKE TUIOTE3, OOBSICHEHNE
Habmogaemoro apieHus. Onucanne GU3NUecKux sIBJICHUN ¢ TOMOIIBIO MOJICIIEH.

Jemoncmpayuu.

1. MexaHnuueckue, TEIUJIOBBIC, DJIEKTPUUYECKHE, MAarHUTHbIE, CBETOBBIC

SIBJIICHHSI.
2. ®Ousnueckue MpudOpsl U NpoUeaypa MPSMbIX U3MEPEHUN aHAIOTOBBIM H
U(pPOBBIM MPUOOPOM.

Jlabopamophuie padbomul u onvimol.

OnpenenenHue UEHbI IeJICHUs UIKaJIbl U3MEPUTENIBHOIO MPUOOpa.
N3mepenue paccTosiHUMN.

N3mepenune 00bEMa KUAKOCTU U TBEPJOTO TEA.

Onpenenenue pa3MepoB MalbIX Tell.

W3mepeHne TemrepaTypbl IPU HOMOLIM >KMIKOCTHOIO TEPMOMETPA H
JaTYMKA TEMIIEPATYPBHI.
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[IpoBenenue uccienoBaHusl MO MPOBEPKE TMIOTE3bI: NAIBHOCTh MOJETA
IIaprKa, MyIMEeHHOTO TOPU30HTAIBHO, TeM OO0JbIle, 4eM OOJbIe BHICOTA
Iy CKa.

Pa3nen 2. [lepBoHauyajibHbIE CBeIEHUSI O CTPOEHUM BeleCTBA.

CtpoeHue BemiecTBa: aTroMbl M MOJIEKYJbI, UX pa3Mmepbl. OIbITHI,
JIOKA3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JIBmkeHue yactuil BemecTBa. CBA3b CKOPOCTH JBHMXKEHHUSI YacTHUI[ C
Temrieparypoil. bpoyHoBckoe nBwkenue, auddysus. BzaumoneiicTBue uactuil
BEIIIECTBA: MPUTSHKEHUE U OTTAJTKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHUE Ta30B, KUIAKOCTEH M TBEPJBIX
(KpUCTAUIMYECKHUX) Tel. B3aMMOCBA3b MEXIy CBOMCTBAMHU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSAX M MX aTOMHOMOJEKYJSIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.

1. HaGmroneHue 6pOyHOBCKOTO JBHKCHHUS.



2. Habmonenue nuddysun.
3. HabGmiomenue  saBieHuil,  OOBACHAIOMIMUXCS  NPUTSDKEHUEM WU
OTTaJKMBAHUEM YACTUI] BEIIECTBA.

Jlabopamopnuie padbomul u onvimol.

1. Onenka jguamMeTpa aroMa METOJAOM psSaoB  (C  MCIOJB30BaHUEM

dororpaduii).

2. OnbITHI 110 HAOTIOJEHHUIO TEMJIOBOTO PACITUPEHUS Ta30B.

3. OnbIThl 10 OOHAPYKEHUIO ACHCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.

Paznen 3. JIBu:keHHe U B3auMOJdeiicTBHE TeJl.

MexaHnueckoe JBHXEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JIBH)KCHUE.
Cxopoctb. CpellHssl CKOPOCTh HPH HEPABHOMEPHOM ABWKEHHH. Pacuér myTtu u
BPEMEHU JIBUKCHMUS.

SBnenue wuHepuu. 3aKOH WHEpUUHM. B3aumojaeicTBue Tel Kak MNpUYMHA
U3MEHEHUS CKOPOCTH [JIBMKECHHMS TeJl. Macca Kak Mepa HHEPTHOCTH Telna.
[notHOCTh BemecTBa. CBS3b IUIOTHOCTH C KOJWYECTBOM MOJIEKYJ B €IUHUILIC
00BbEMa BelIECTBA.

Cuna kak XxapakTepUCTHUKa B3auMOJACHCTBUA Tell. Cuia ynpyroctd M 3aKOH
I'yka. M3MepeHne Cuiibl ¢ TTOMOIIBIO JUHAMOMETPA. SIBJIECHHUE TATOTEHHUS U CHJIA
TskecTH. Chiia TSUKECTH Ha IpYyrux maHerax. Bec tena. HeBecomocTs. CrnoxkeHune
CHWJI, HAIlpaBJIEHHBIX MO OJHOW mpsiMoi. PaBHOneicTByromas cwi. Cuiia TpeHHUs.
TpeHue CKOJbKEHUs U TPeHUE MOKOosi. TpeHue B MPUPOJI€ U TEXHUKE.

Hemoncmpayuu.

HaGnronenue MmexaHM4ecKoro ABMKEHUS Tea.

HN3mepeHne CKOpOCTH MPSMOJIMHEHHOTO JIBUKECHUS.

HaGmronenne siBJIeHUS MHEPIIMH.

HabGmronenre n3MeHeHNUs: CKOPOCTH TIPU B3aUMOJICHCTBUU TEll.

CpaBHeHHE Macc MO B3aUMOJICUCTBUIO TEJL.

Cito)eHHe CHJI, HalPABICHHBIX 110 OJTHOW MPSIMOM.

Jlabopamopnvie padomol u onvimol.

1. Omnpenenenrue CKOPOCTH PAaBHOMEPHOTO JBMXKCHHS (IIapuKa B KUIKOCTH,
MOJICITH JJICKTPUYECKOTO aBTOMOOHMIIS U TaK Jajee).

2. OmpepeneHne CpeiHEW CKOPOCTH CKOJbXEHHs Opycka WM IIapuKa o
HAKJIOHHOM TIOCKOCTH.

3. OmnpexeneHue MIOTHOCTH TBEPAOTO Tea.

4. OmbIThI, JEMOHCTPUPYIOLIHME 3aBUCHMOCTh pacTshKeHHs (aedopmariim)
NPYKUHBI OT MIPUIIOKEHHOM CHIIBI.

5. OnbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUS OT
BEca Tella U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBiieHue TBEPABIX TeJl, s KUAKOCTEH U ra3os.
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Hanenue. CriocoObl yMEHBIIEHUS U YBEIUYECHUS JaBieHus. JlaBieHue rasa.
3aBUCUMOCTh JaBJ€HUS raza oT o0béma, TemmepaTypsl. llepemaua naBneHus
TBEPABIMU TEJAMH, KUIAKOCTAMU MU raszamu. 3akoH [lackama. IIneBmatmueckue
MalIHbl. 3aBUCUMOCTb JAaBJIEHUS >KMJIKOCTU OT TIyOuMHBbI. ['mapocraTuueckuid
napanokc. Coobmarommuecs cocyasl. ['uapaBnuyeckne MeXaHU3MBbl.

AtMocdepa 3emiu u atrmocepnoe naieHue. [IpuuuHbl cyriecTBoBaHUS
BO3AyIIHON o6osouku 3emuu. OmnbiT Toppuuennu. M3mepenue armocdepHOro
JaBJjeHUs. 3aBUCUMOCTh aTMOC(EPHOro JABJICHUS OT BHICOTHI HAaJl YPOBHEM MOPHI.
[TpuGops! 1715 u3MepeHus: aTMocPepHOTo JaBICHUS.

JleicTBUE KUIKOCTH W ra3a Ha MOTPYyKEHHOE B HUX TeJIO. BeITankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue Ten. BozmyxomaBanue.

Hemoncmpavuu.
3aBUCUMOCTb JIABJICHHS Ta3a OT TEMIIEPATYPHI.

[lepenaya naBneHus )KUJIKOCTBIO U Ta30M.

CooOmaromuecs cocyibl.

I'mppaBnuuecknii mpecc.

[IposiBnenue aecTBUs aTMOCHEPHOTO 1aBJICHHUS.

3aBUCUMOCTb BBITJIKUBAIOIIEH CHUIIBI OT 00BbEMa NOrpy>KEHHOM YacTu
TeJa Y IUIOTHOCTH KHJIKOCTH.

PaBeHCTBO BBITAJIKUBAIOUIEN CUJIBI BECY BBITECHEHHOM KUIKOCTH.
VYcnoBre miaBaHus TEN: MJIABAaHUE WIM MOTPYKEHUE TNl B 3aBUCUMOCTHU
OT COOTHOILIEHHUSI IUIOTHOCTEU TeJIa U KUIKOCTH.

Jlabopamopnuie padbomot u onvimo.

1. HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJAE OT 00bEMa MOTPYyKEHHOHN B
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JKUJIKOCTh YaCTH TeJia.

2. OnpenelieHUe  BBHITAJKUBAIOIMICH  CHJIBI, JEHCTBYIOIEH Ha  Telo,
MOTPYKEHHOE B KUJIKOCT.

3. IIpoBepka HE3aBHCUMOCTH BBITAJKUBAOIICH CHIIBI, ICHCTBYIOIIEH HA TEIIO
B J)KMJIKOCTH, OT MacChI TeJa.

4. OnpIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAJKUBAIOIIECH  CHIIBI,
JNEUCTBYIOUIE Ha TeJIO B XKUAKOCTH, OT OOBEMa MOrpyXKEHHOU B
JKUJKOCTD YaCTH Teja U OT MIIOTHOCTH KUJIKOCTH.

5. KonctpyupoBanue apeomeTpa WM KOHCTPYUPOBAHUE JIOAKU H
OnpeaeIeHNue €€ rpy30NnoAbEMHOCTH.

Pa3nen 5. PaGoTa u MOIIHOCTDH. DHEPrHs.

Mexanuueckast paboTa. MOIIIHOCTb.

[IpocTeiec MexaHWU3MBI. pbIYar, OJIOK, HaKJIOHHAs IUIOCKOCTh. [IpaBmio

paBHOBecus pblyara. [IpuMeHeHHE TmpaBWJIa pPaBHOBECHS phluara K OJIOKY.



«3omoroe mpaBwio» Mexanuku. KIIJ[ mpocteix wmexanusmoB. IIpoctsie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexanuueckasd odHeprusa. KuHeTtnueckas W NOTCHUUAIbHAs JHEPIUS.
[IpeBpaiieHre 01HOTO BUAA MEXaHUYECKOM SHEPIUU B APYroil. 3aKOH COXpPaHEHUS
SHEPTrUH B MEXAHUKE.

Hemoncmpayuu.

1. TIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopnuie padbomul u onvimo.

1. Ompenenenve pabOThl CUIIBI TPEHUS TIPU PABHOMEPHOM JBUIKEHUU TeEJa

10 TOPU3OHTAIBHOMN MTOBEPXHOCTH.
2. UccnenoBanue ycnoBui paBHOBECHS phluara.
3. Usmepenne KII/] HakTOHHOM TIIOCKOCTH.

4. V3yueHue 3aKOHA COXPaHEHUSI MEXaHUYECKOU SHEPTUMU.
8 KJIACC

Paznen 6. TenioBble sIBJICHHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJSIPHO-KUHETUYECKON TEOPUU CTPOECHUS
BellecTBa. Macca M pa3Mepbl aTOMOB M MOJEKYJ. OmNbITHI, MOATBEPKIAAOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHOKUHETUYECKON TEOPUHU.

Mogenun TBEPAOro, >KUAKOTO UM Ta3000pa3HOTO COCTOSIHUM BEIECTBA.
Kpucrannmuueckue u amopdubie tena. OObsICHEHHE CBOWCTB T'a30B, KHUIKOCTEH U
TBEPABIX TEJI HAa OCHOBE TMOJIOKCHUH MOJEKYIIPHO-KHHETUUECKON TEOpUH.
CmaurBaHu€ M KanWJUISIPHBIE SIBJICHUS. TEII0BOE pacIIMPEHUE U CKATHE.

Temnepatypa. CBs3b TeMIIEpaTypbl CO CKOPOCTBHIO TEIJIOBOI'O JIBHXKCHUS
gactull. BuyTtpenHss sHeprus. CrnocoObl W3MEHEHHs BHYTPEHHEH DJHEPIUH:
Terionepeaaya u COBEPIICHHUE paboTHI. Bunasl TeTUIoNepeIavu:
TETJIONPOBOIHOCTh, KOHBEKIIMS, U3JTyUYCHHUE.

KommgecTBo TennoTel. YaenabHas TEINIOEMKOCTh BellecTBa. TemaooOMeH |
TEIUIOBOE paBHOBeCHE. YpaBHEHHWE TemuioBoro Oamanca. IlmaBnenue wu
OTBEpJICBAHHE KPUCTAUIMYECKUX BEIIECCTB. YJEIbHAs TEIUIOTAa IUIABJICHUS.
[TapooOpazoBanue u konaeHcauus. Mcnapenue. Kumenue. YnpenbHas Temiora
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEpATyphl KWUIEHUS OT aTMOochepHOro
JIaBJICHUS.

BnaxuocTts Bo3myxa.

DHeprus TOIJIMBA. Y IeJIbHask TeIIOTa CTOPAHUSL.

[TpuHnuner pabotsl TermoBbix nBurarenei KIIJ[ teruioBoro muratens.
TennoBbIe IBUTATENN U 3aIUTA OKPYKAOIIEH CPEIBbI.

3aKOH COXpAHEHUSI ¥ TIPEBPAILCHUS YPHEPTUHU B TEIUIOBBIX ITPOIECCaX.

Hemoncmpayuu.

1. HaGnrogeHnne OpOYHOBCKOTO IBHYKCHHSI.



HaGmronenne nuddysun.

HaGmronenve siBJeHUI cMauuBaHUs U KaIMJUISIPHBIX SIBJICHUH.
Habnronenue TemioBoro paciiuperus Ted.

W3meHeHue paBieHHs Tra3a OpU U3MEHEHHH 00bEMa M HArpeBaHUM WIIU
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OXJIAKICHHUU.
[IpaBuinia u3mMepeHus TeMnepaTypsbl.

Buaer Treronepenayn.

OxJtaxJIeHre TIPU COBEPIICHUU PaOOTHI.

. HarpeBanwue nipu coBepiiieHUH paOOThl BHEIITHUMHU CHIIAMHU.
10 CpaBHEHUE TEIUIOEMKOCTEMN pa3IUYHBIX BEIIECTB.
11.HaOmronenne KumeHus.

12.HabmroieHue moCTOSHCTBA TeMIIEpaTyphl IPH TIJIABJICHHH.
13.Monenu TEeIOBEIX ABUTATENEH.
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Jlabopamopnsie padomot u onvimol.

1. OnbIThI 10 OOHAPYKEHUIO TEUCTBUS CHUIJI MOJIEKYJISIPHOTO MPUTSKEHUS.

2. OTBITHI 1O BEIPANIMBAHUIO KPUCTAUIOB MTOBAPEHHOM COJIM WIIM caxapa.

3. OnpIThl IO HAOIOJIEHUIO TEIJIOBOTO PACIHIMPEHHS Ta30B, KUAKOCTEH M

TBEPABIX TEII.

4. OmnpezaeneHue JaBiIeHUs BO3yXa B Oa/NIOHE HITIPUIIA.

5. OnbITHl, JEMOHCTPUPYIOIIME 3aBUCHUMOCThH JaBJICHHUS BO3yXa OT €ro

00bEMa M HArpEeBaHUS WM OXJIKICHUS.

6. [IpoBepka runoTe3bl TMHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA KUIKOCTH

B TEPMOMETPUYECKON TPYOKE OT TEMIEPATYPHI.
7. HaOmionenue wu3MEHEHWsT BHYTPEHHEW OHEPrHUM Tejla B pe3yibTare
TeTIonepe a4y U padOThl BHEITHUX CHIL.

8. UccnenoBanue sBICHUS TEIUIOOOMEHA MPU CMENIMBAHUU XOJOIHOW U

rOpsTYeH BOJIBI.

9. Ompenenenrie  KOJMMYECTBA  TEIUIOTHI, TIOJYYEHHOTO BOJOW  TpHU

TEII000MEHE C HArPEThIM METATUIMYECKUM LMIHHAPOM.

10.0Ompenenenne yaeabHON TEIUTOEMKOCTH BEIIECTBA.

11.UccnenoBanue mpoiiecca UCIapeHusl.

12.0Onpenenenre OTHOCUTENBbHON BIQXKHOCTH BO3/1yXa.

13.Onpenenenue yeabpHON TEIJIOTHI UIABJICHUS JIbA.

Pa3znen 7. dnekTpuyeckue 1 MArHUTHbIE SIBJICHUS.

OnekTpu3anus Tel. J[Ba poaa SIEKTpUUECKUX 3apsaaoB. BzammopeiicTBue
3apspkeHHBIX  Tenl.  3akoH Kysona (3aBHCHMOCTh  CHJIBI  B3aWMOJICHCTBHS
3apsDKEHHBIX TEJI OT BEJMUMHBI 3aPSIIOB M PACCTOSIHUS MKy TCJIAMHU).

Onektpudeckoe mose. Hanpspk€HHOCTH snekTpuyeckoro moist. [lpuHnummn
CYIIePTIO3HIINH AJICKTPUICCKUX MOJIeH (Ha Ka4eCTBEHHOM YPOBHE).



Hocutenu smekTpruyeckux 3apsaoB. DJIEMEHTAPHBIN 3NEKTPUUYECKUN 3apsl.
Crpoenne aroma. IIpoBOAHMKM W  JUINEKTPUKHA. 3aKOH  COXPAHEHUS
3JIEKTPUYECKOTO 3apsa.

DJIEKTPUUECKUIT TOK. YCJIOBHUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKAa.
VICTOYHUKH TOCTOSHHOTO TOKa. JIEHCTBHS DIIEKTPUYECKOro ToKa (TEIUIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUICCKUI TOK B KUAKOCTSIX U rasax.

Onexktpuueckass menb. Cuna  Toka.  DJIEKTPUUECKOE  HANPSKEHUE.
ComnpoTuBieHne NPOBOJHHKA. YIETbHOE COMPOTUBJIEHUE BEUIECTBA. 3akoH OMa
o yyactka uenu.  llocnenoBarenbHoe M mapauieibHOE  COCAMHEHUE
IIPOBOJHUKOB.

PaGota u MoOmHOCTH 3JeKTpuuecKoro Toka. 3akoH J[xoymns—Jlena.
DneKTpudecKre 1enu U MOTpeOUTeIN dMEKTPUIECcKol sHeprun B ObiTy. KopoTkoe
3aMbIKaHUE.

[TocrostHHble  MarHuThl.  B3anmmopaelcTBME  MOCTOSIHHBIX ~ MAarHHMTOB.
MaruauTtHoe none. MarautHoe noJsie 3eMJIM ¥ €ro 3HaY€HHE ISl )KU3HU Ha 3eMIIE.
OnbiT  Opcrena. MarHuTHoe TMOJ€  AIEKTPUYECKOro Toka. lIpumeHeHwue
3JIEKTPOMArHMTOB B TEXHUKE. JIeCTBME MAarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.
DIJIEKTPOABUIATENb MOCTOSSHHOTO TOKa. MCrmosb30BaHUWE SIEKTPOABUTATENICH B
TEXHUYECKHX YCTPOUCTBAX U HA TPAHCIIOPTE.

Oneitel @apanes. SABneHne 3meKTpoMarHuTHOW MHAYKIuU. [IpaBuiio JleHna.
DIIEKTPOTreHEPaATOP. CriocoOmI MOJTy4YEHUS AJIEKTPUUYECKOMN SHEPTUH.
DNEKTPOCTAHIIMK Ha BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTUU.

Hemoncmpayuu.

DJIeKTpHU3alLUs TEJ.

JIBa poJia 3JIEKTPUUYECKHUX 3apsAI0B U B3aUMOJICVCTBHUE 3aPSIKECHHBIX TEIL.
Y CTpOUCTBO U IEUCTBUE IIEKTPOCKOIIA.
DneKkTpocTaTuyecKkas HHIYKIUS.

3aKOH COXPAHEHUS JIEKTPUUECKHUX 3aPsJIOB.
[IpoBOTHMKM U JUBTIEKTPUKHU.

MoienpoBaHre CUIOBBIX JIMHUW 3JIEKTPUUYECKOTO TOJIS.
HcTouHMKHM TOCTOSIHHOTO TOKA.

. JleNCTBUSA 3IIEKTPUYECKOr 0 TOKA.

10 DIIEKTPUYECKUM TOK B KUIKOCTH.

11.T"a30BBIit pa3ps.

12.MI3mMepeHne cuiibl TOKa aMIIepMETPOM.
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13.M3MepeHune 3JeKTPUIECKOTO HANPSHKEHUS BOJIBTMETPOM.
14.PeocTtar 1 Mara3uH CONPOTUBJICHUM.

15.B3anMoieiicTBUE NOCTOSHHBIX MAarHUTOB.

16.MoaenupoBaHrue HEBO3MOKHOCTH Pa3/ICJICHHS TTOJIFOCOB MarHHTA.



17.MopnenupoBaHue MarHUTHBIX TOJIEH MOCTOSHHBIX MAarHUTOB.

18.0meIT OpcTena.

19.MarnuTHOE 1ose Toka. DIEKTPOMarHur.

20. [IeficTBrE€ MarHUTHOTO MOJIsl Ha IPOBOJIHUK C TOKOM.

21.9neKkTpoABUTaTENb MOCTOSIHHOTO TOKA.

22.UccnenoBaHue sIBICHUS JIEKTPOMAarHUTHOW MHAYKIIMH.

23.0mnbiTel Dapajes.

24.3aBUCUMOCTb HANpaBlICHUA HMHAYKIMOHHOTO TOKa OT YCIOBUW €ro
BO3HUKHOBEHHUSI.

25.D5IeKTpOreHepaTop MOCTOSTHHOTO TOKa.

Jlabopamopnuie pabomul u onvimul.

1. OnbiTel 1O HAOMIOAEHUIO SJEKTPU3AUMU TEJl UHAYKUHEH U T1pu
COIPUKOCHOBEHUH.

2. UccnenoBanme JEHCTBUS DIIEKTPUYECKOTO TOJS HAa TPOBOJAHHUKU W
JTUDIICKTPHKH.

3. Cbopka u mpoBepka pabOThI AIEKTPUUECKON IIETH MOCTOSIHHOTO TOKA.

4. VIamepeHue U peryJIMpoBaHUE CHUIIBI TOKA.

5. N3mepenue u peryaupoBaHue HANPSDKCHHMS.

6. HccnemoBaHue 3aBHCHMOCTH CHJIBI TOKA, WAYIIETO Yepe3 Pe3UCTOp, OT

CONPOTHUBIICHUS PE3UCTOPA U HANIPSHKEHUS HA PE3UCTOPE.

7. OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD AIEKTPUYECKOTO
CONPOTHUBIICHUS TPOBOJAHUKA OT €ro JJIMHBI, IUIOWAAU IONEPEYHOTO
CEUYEHUs U MaTepHaa.

8. IlpoBepka mpaBuia CIOKEHHUS HANPSHKEHUNW TIPU  IMOCIEI0BATEIBHOM
COEIMHEHUU JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBuia JUisi CWJIBI TOKAa TMPU MapauIETbHOM COCIMHECHHUH
PE3UCTOPOB.

10.Ompenenenne paboOTHI MEKTPUUECKOTO TOKA, UAYIIETO Yepe3 Pe3UCTop.

11.OnpeneneHre MOIIHOCTA BJEKTPUUECKOTO TOKA, BBIACISEMONW Ha
pe3ucTope.

12.VccnenoBanue 3aBUCUMOCTH CUJIbI TOKA, UAYIIETO 4Y€pe3 JIaMIOUKY, OT
HANPSDKEHUS HA HEW.

13.Onpenenenne KIIJ[ narpesarens.

14.ViccnenoBanue MarHuTHOTO B3aMMOJICHCTBUSI TOCTOSTHHBIX MAarHUTOB.

15.M3yyeHne MarHuTHOTO TOJs  TOCTOSHHBIX MAarHuTOB TMPU  HX
00BEIMHEHUY U PA3/CIICHUN.

16.UccnenoBanue NeMCTBUS IIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17.0mbITBl, JE€MOHCTPUPYIOLIME 3aBUCHUMOCTb CHJBl  B3aUMOJECHCTBHUS
KATyIIKK C TOKOM M MarHuTa OT CWJIBI TOKa WM HAIlpaBJICHUS TOKAa B
KATYyIIKE.

18.U3yuenue AeiicTBUS MArHUTHOT'O TOJIsl HA TPOBOJHUK C TOKOM.

19.KoHcTpynpoBanue u u3yueHue paboThl JIEKTPOIBUTATEIIS.

20.U3mepenne KI1/] anekTpoaBuraTenbHON YCTaHOBKH.

21.0mbITHI TIO MCCIIEIOBAHUIO SIBJICHUS DJIEKTPOMArHUTHOW HWHAYKIIMH:
UCCIIEOBAHUE W3MEHEHHUM 3HAYECHUSA M HAIpaBJICHUS MHIYKIMOHHOIO
TOKaA.

9 KJIACC

Paznen 8. Mexannueckue siBJICHUS.

Mexannueckoe JBWkeHHe. MarepuanbHas Touka. Cucrema oOTcuéra.
OTHOCUTENBPHOCTh MEXaHMUYECKOTO JBHXKEHUsA. PaBHOMEpHOE MPSIMOJIMHEUHOE
nBr>keHne. HepaBHOMeEpHOE NpAMOJIMHENHOE ABMKeHUE. CpelnHss 1 MTHOBEHHAs
CKOpOCTB TeJa IPU HEPABHOMEPHOM JIBU)KCHUHU.

VYckopenue. PaBHOyckopeHHOe mpsiMONMHEHHOe ABMkeHue. CBoOoaHOE
najgenue. OnbiThl ['anumnes.

PaBHOMepHOE nBMXkEHUE MO OKpYyKHOCTH. Ilepmon u vactora oOpaieHus.
JIuneliHas u yriaoBas cKOpocTU. LIEeHTpOCTpEMUTENBHOE YCKOPEHHE.

[Iepseiit 3axkoH Herorona. Bropoii 3akoH Herotona. Tpernit 3akoH HproToHa.
[IpuHIMII Cynepno3uuu CUil.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHusi: Cujia TPEHUS! CKOJIbXKEeHUS, cuila
TPEHHUS MIOKOsI, APYTUE BUJIbI TPEHHUS.

Cuna TSDKECTH M 3aKOH BCEMHPHOTO TSTOTEHHs. YCKOpEHHE CBOOOIHOIO
nafgeHus. J[Bmkenue mianer Bokpyr Connua. IlepBas kocmuyeckass CKOPOCTb.
HesecomocTs n neperpysku.

PaBHOBecue maTepuaibHOM TOYKU. AOCOMIOTHO TBEpHOE Teno. PaBHOBecue
TBEPIOTO TEJa C 3aKPETUIEHHON OChIO BpaiieHusi. MomMeHT cuiibl. LIeHTp TsKecTH.

Nmnynec tena. M3menenne nmnyisibea. MMnynbc cuiibl. 3aKOH COXpPaHEHMS
UMIyJIbCa. PEakTUBHOE NBUKEHUE.

Mexanuueckass pabora W MOUIHOCTb. PaboTa Cuil TSKECTH, YHPYTrOCTH,
Tpenus. CBsi3b dHEpruu u padoThl. [loTeHIMabHAS YHEPTUS TeJa, OJIHITOTrO Haj
MOBEPXHOCTHIO 3eMJIM. [oTeHIIManbHast SHEPTUsl CKATOW NMPYKUHBI. KuHeTnueckas
sHeprus. Teopema O KMHETHYECKOW SHEPruU. 3aKOH COXPAHEHUS MEXaHUYECKOM
JHEPIUH.

Jemoncmpayuu.

1. HaGnrogeHne MeXaHUYECKOr0 JBUXKEHHUS Teja OTHOCUTENIBHO PAa3HBIX Tel

OTCYCTA.
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CpaBHeHHE TyT€ M TPACKTOPUM ABMXKEHHS OJHOIO W TOrO JKE€ Teja
OTHOCHUTEIIBHO PAa3HbIX TEJl OTCUETA.

N3MepeHune CKOpOCTH U yCKOPEHUS NPSIMOJIMHENHOTO IBUKECHUS.
HccnenoBanne Npu3HAKOB PABHOYCKOPEHHOTO JIBUKEHHUS.

HaGmroienre ABUKEHUS Tella M0 OKPYKHOCTH.

HaGmronenre MexaHu4ecKuX sIBICHUN, MPOUCXOSIINX B CUCTEME OTCUYETA
«Tenexka» mnpu €€ paBHOMEPHOM U  YCKOPEHHOM JABWKCHUU
OTHOCHUTEJIbHO KaOuHeTa (QU3UKH.

3aBUCUMOCTh YCKOPEHHMSI Tejla OT MAacChl Tejla M JICUCTBYIOUIECH HA HEro
CHUJIBI.

HabGmronenne paBeHCcTBa CHIT IPU B3aMMOJICHCTBUH TEII.

HN3meHeHue Beca Tejia Ipyu YCKOPEHHOM JIBUYKEHUM.

10.ITepenada nMirybca Ipu B3aUMOJICHCTBUU TEII.

11.TIpeoOGpa3zoBanusi SHEPTUU IPU B3aUMOJEHCTBUM TEJ.

12.CoxpaHeHnne UMITyJIbca IPU HEYPYTOM B3aUMOICHCTBUU.
13.CoxpaHenne UMITyJIbca IpHu aOCOTIOTHO- YIPYTOM B3aUMOICHCTBUU.

14 . HabmroneHue peakTUBHOIO JIBUKEHUS.

15.Coxpanenrie MEXaHUYECKOW SHEPTUU MPU CBOOOTHOM NAJACHUH.
16.CoxpaHeHrie MEXaHUYECKOW SHEPTUH MPU JBUKEHUHU TeJa O] JeHCTBUEM

IIPYKHUHBI.

Jlabopamopnwie padbomul u onvimot.

1.
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KoHncTpyupoBanue TpakTa il pa3roHa M JAJIbHEHUIIEro pPaBHOMEPHOTO
JIBMKEHUS [IAPUKA WM TEJIEKKH.

OmnpeneneHue cpeaHel CKOPOCTH CKOJIbKEHUS OpycKa WM JBUKEHUS
HIapyKa Mo HaKJIOHHOM TIOCKOCTH.

OmnpeneneHue yCKOpPEHHs Tejla MPU PABHOYCKOPEHHOM JIBJKCHHUH T10
HaKJIOHHOM IUIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH IyTH OT BPEMEHH NPH PAaBHOYCKOPEHHOM
JBYDKEHUHU 0€3 HAaYaIbHOW CKOPOCTH.

[IpoBepka THUIOTE3bI: €CIW TIPU PABHOYCKOPEHHOM JIBIDKCHHH 0e€3
HAYAJIbHOW CKOPOCTH IIYyTH OTHOCATCS KakK psJ HEYETHBIX YHCEI, TO
COOTBETCTBYIOIIIHUE MPOMEKYTKH BPEMEHH OJTUHAKOBEHI.

WccnenoBanre 3aBHCHMOCTH CHJIBI TPEHHUS CKOJBXKCHHUS OT  CHJIBI
HOPMAJILHOTO JaBJICHUS.

Omnpenenenue kodphuimeHTa TPEHUS CKOJIBKCHHUS.

OmnpeneneHue KECTKOCTH MPYKUHBI.

Omnpenenenue pabOThl CUJIBI TPEHHS MPU PABHOMEPHOM ABUKCHUH Tela
110 TOPU3OHTAIILHON TTOBEPXHOCTH.



10.Ompenenenne pabOThl CHIBI yOPYrOCTH TMPU TMOABEME Tpy3a C
HCITOJIb30BaHNEM HEMOABMKHOT'O 1 MTOJABMKHOI'O OJIOKOB.

11.M3yuyeHue 3aK0Ha COXpaHEHHS SHEPT UM,

Pa3nen 9. Mexanndeckne Kojie0aHusI U BOJIHBI.

KonebarensHoe nBrxkeHue. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUI: IEPUOT,
4acToTa, aMIUIUTyJa. MaTemMaTuueckuil U Mpy>KUHHBIM MasTHUKH. [IpeBpaiieHnue
SHEPIuH MPH KOJIeOaTEIHHOM JIBUKCHHUH.

3aryxammue — KojeOaHus.  BpIHyxkaeHHble — kojebanus.  Pe3onaHc.
Mexanuyeckue BoJHBI. (CBOHCTBA MEXaHWYECKUX BOJIH. IIpoposibHbiE U
MonepeyHble  BOJHBIL.  JlMMHA BOJHBI U CKOPOCTh €€ pacnpoCTpaHEHHUS.
Mexanuyeckre BOJIHBI B TBEPIOM Tejle, CEUCMUUYECKUE BOJIHBI.

3Byk. ['pomkocTh 3Byka W BbIcOTa TOHAa. OTpakeHue 3Byka. MH(Dpa3Byk u
yJIbTPa3BYK.

Jemoncmpauuu.

1. HaGmromenne kxoneOaHUM T IIOJ JEHCTBHEM CHUIBI TSKECTH W CHIIBI
YIOPYTOCTH.

Hab6nronenue xonebaHuii rpy3a Ha HUTU U HA TIPYKUHE.

HabnroneHue BbIHYKIEHHBIX KOJIEOaHU 1 pe30HaHca.

PacrmipocTpaHeHre npoA0IbHBIX M MTONEPEYHBIX BOJIH (Ha MOJICIIH).

Habnronenune 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTUYECKHI pe30HAHC.

Jlabopamopnuie padbomot u onvimo.

1. Onpenenenne dYacTOThl W Tiepuoaa KoOJIEOAHWH MaTeMaTHYeCKOIo
MasTHUKA.
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2. OmpeneneHue YaCTOThI U IEPUOAA KOJEOaHUN Py KMHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCUMOCTH Mepuoia KoieOaHUl MOJABEIIEHHOTO K HUTH
rpy3a OT JUIMHBI HUTH.
4. WccnenoBaHue 3aBUCUMOCTH MEpHOAa KOJieOaHUH NPy KHHHOTO MasgTHUKA
OT Macchl Ipy3a.
5. IIpoBepka HE3aBUCUMOCTH TiepHoAa KojeOaHu# rpy3a, MOJBEUICHHOTO K
HUTH, OT MacChl Tpy3a.
6. OnbIThl, JACMOHCTPUPYIOIIME  3aBUCUMOCTh  NEpHoaa  KoJjieOaHUi
NPYKHHHOTO MasiTHUKA OT MACChI Ipy3a U )KECTKOCTH TPY>KUHBI.
7. V3mepeHmne yCKOpEeHHs CBOOOIHOTO MaeHUS.
Pa3nen 10. DiekTpoMarHuTHOeE MoJie M 3JIEKTPOMATHUTHbIE BOJIHBI.
DJEeKTpOMarHuTHOE  Mojie.  DJEKTpOMarHuTHele  BoiHBL.  CBoiicTBa
AJIEKTpOMAarHuTHBIX BoJH. Illkanma snexkTpoMarHUTHBIX BOJH. Mcmosb3oBaHue
AJIEKTPOMATrHUTHBIX BOJIH JJISi COTOBOW CBSI3H.



DIJIeKTpOMarHuTHas mnpupoja ceera. CKOpocTh cBeTa. BOIHOBBIE CBOMCTBA
CBETA.

emoncmpayuu.

1. CaoiicTBa 2JIEKTPOMarHUTHBIX BOJIH.

2. BosiHOBBIEC CBOICTBA CBETA.

Jlabopamopnwie padbomul u onvimol.

1. V3ydeHue CBONCTB 3JEKTPOMATHUTHBIX BOJH C IMOMOIIBIO MOOUIBHOTO

TenedoHa.
Pa3znen 11. CBeToBbIE SIBJICHHS.
JlyueBas  momens  cBera.  Hcrounuku ~— cBera.  [IpsMonmHeiHoe

pacnpocTtpaHeHue cBeta. 3atMenusi ConHua u JIynel. Otpaxenue ceta. [Liockoe
3epKajo. 3aKOH OTPAKEHHUSI CBETA.

ITpennomnenue cBera. 3akoH mpesomieHUs cBeTa. [losiHOe BHYTpeHHee
oTpaxkeHue cBeTa. lcrnonb30BaHWE TIOJHOTO BHYTPEHHErO OTPaKEHUS B
ONTHYECKUX CBETOBOAAX.

JIunza. Xon onydeir B nmH3e. Onrtuueckas cucrema (¢oToamnmnapara,
MHUKpPOCKONIa M TejlecKoma. ['Ja3 kKak omnTuueckas cucrema. biu3opykocTs u
JaIbHO30PKOCTb.

Paznoxenue Oenoro cBera B cnektp. OmnbiTel Hbtorona. Crnoxxenue
CHEKTpalbHBIX 1[BETOB. Jlucnepcust cBeTa.

Hemoncmpayuu.

[IpssmMonuHEeHOE pacnpOCTpaHEHHE CBETA.

OTtpakeHue cBeTa.

[Tony4yenne n300paxeHui B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

[Ipenomnenue cera.

Onrtuyeckuil CBETOBO/I.

Xon nyuel B coOuparonieil JuH3e.

XoJ1 Ty4el B pacCEUBArOIIECH JIMH3E.

[Tonyuyenue n300pa’keHU ¢ TOMOILBIO JINH3.

. [Ipunuun geiictBus goroannapara, MUKPOCKOIIA U TEIECKOINA.

10.Mopnens rna3sa.

11.PaznoxxeHue 6e10To CBeTa B CHEKTP.

12.Tlony4yenue 6e0ro cBeTa MpH CIOKEHUU CBETA Pa3HBIX LBETOB.

Jlabopamopnuie padbomul u onvimo.

1. HccnenoBanue 3aBUCUMOCTH yTila OTPaKEHHsI CBETOBOTO Jiydya OT yrjia
NaJCHUs.
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2. W3yueHune xapakTepUCTUK N300pAKEHUS MPEAMETA B TIIOCKOM 3€pKaje.
3. UccnenoBanue 3aBUCUMOCTH yTia MPEIOMIIEHUs CBETOBOTO Jiy4ya OT yria
NaJIeHUs Ha TPAHUIIE KBO3AyX—CTEKIIO».



4. TlonyuyeHnue u300paKeHUI C TOMOIIBIO COOMPAIOIIEH JIMH3BI.

5. Ompegnenenne GOKYCHOIO pacCTOSTHUS U ONTHYECKOW CHJIBI COOMpArOIIE
JIVH3BI.

6. OnbITHI 110 pa3ioKEHUIO OEJIOro CBETa B CIIEKTP.

7. OmpITHl IO BOCIHPHUATHUIO I[BETa MPEAMETOB MPU UX HAOIIOICHUM Yepes
[IBETOBBIC (PUIIHTPHI.

Pa3znen 12. KBaHToBbBI€ SIBJICHUSI.

Omnwitel Pe3epdopna u mianerapHas mojenb atoma. Monens aroma bopa.
Hcnyckanue u niorsnomieHne ceera aroMoM. KBaHThI. JInHeW4aTbie CIEKTPHI.

PanuoaktuBHOCTh. Anb(a, Oeta- u raMma-uznydeHusi. CTpoeHre aTOMHOTO
anapa. HyxiionHas wmoxaens artoMmHoro sapa. M3ortombl. PaamoakThBHBIE
npeBpauieHusd. [lepro monypacmnaga aTOMHBIX sIEP.

SAnepHbie peakuu. 3aKOHBI COXpAHEHHUs 3apsS0BOIO U MacCOBOTO YHCEIL.
DHeprusi CBs3M aTOMHBIX saep. CBA3b Maccbl W dHepru. Peakuuu cuHTE3a U
nenenus siaep. Mcrounuku sueprun CosHia u 3BE31.

Snepnas sHepretuka. JleMCTBUS PaJMOAKTUBHBIX M3JIYYEHHU Ha >XUBbIC
OpPraHU3MBlI.

Jemoncmpayuu.

CrexTpbl U3Ty4YEHUS U TOTJIOIICHUS.

CnexTpbl pa3IuyHbIX Ta30B.

CnekTtp Bogopoa.

HaGnronenue TpekoB B kamepe BuiibcoHa.

Pabora cuéTunka HOHU3UPYIOMINX HU3JTYUEHUH.

Perucrpanus uznydeHus: NpupoOAHbIX MUHEPAIOB U MPOTYKTOB.

Jlabopamopnuie padbomot u onvimol.

1. HaGnrogeHue CIUIONIHBIX U JIMHEHYATHIX CIIEKTPOB U3ITyUCHUSI.

2. UccnenoBanue TPEKOB: M3MEPEHUE HDHEPTUM YACTUIBI MO TOPMO3HOMY

nyty (o ¢potorpadusm).

3. M3mepenue pagnoakTUBHOTO (OHA.

IToBTOpHTEIbHO-00001IAYOLIIMIT MOAYJIb.

[ToBTOpUTENHEHO-0000IAIOIMINI MOAYJIb NMPEHA3HAYEH ISl CUCTeMaTU3aluu
U 0000IIEeHUS  MPEIMETHOrO  COACPXKAaHWS M ONbITa  JEATEIbHOCTH,
npUOoOPETEHHOTO MPU U3YUCHUH BCETrO Kypca (DU3UKH, a TaKXkKe JJis MOATOTOBKHU K
OCHOBHOMY T'OCYJapCTBEHHOMY OJK3aMeHY T0 (Qu3uke s o0ydarouuxcs,
BBIOPABIIIMX 3TOT YYCOHBIN MPEIMET.

[Ipy “3ydeHUU JAHHOTO MOIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JeSITEIHLHOCTH, HA OCHOBE KOTOPBIX 00ECIeunBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METANpeIMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  oOyueHus, Gopmupyercs
€CTECTBEHHOHAy4YHass I'PaMOTHOCTh. OCBOCHME HAYYHBIX METOJOB HCCIIEIOBAaHHUS

ok wdE



SIBJICHUW TPUPOJLI U TEXHUKH, OBJIAJICHUE YMEHUSIMHU OOBACHATH (HU3UUYECKUE
SIBJICHUS, TIPUMEHASA IIOJIyYEHHbIC 3HAHWs, pellaTh 3aJadyd, B TOM YHUCIIE
KaYECTBEHHBIC U DKCIIEPUMEHTAJIbHBIE.
[IpyHUMNIHANIBHO AESATEIBHOCTHBIM XapaKTep JaHHOTO pas3jielia peanu3yercs
32 Ccu€T TOro, 4YTo OOydYarolIuMecs BBIMOJHAIOT 3aJaHusl, B KOTOPBIX UM
npeajaraeTes.
Ha OCHOBE TIIOJIYYEHHBIX 3HAHUM pacro3HaBaTh M HAYYHO OOBICHATH
duznueckue SBJICHUS B OKPY’KAOIIEH MPUPOJIe U MOBCEAHEBHOM KU3HU;
UCIIOJIb30BaTh HAYYHBIE METOJIbI HCCIIeOBAaHUSI (PU3HUECKUX SBJICHUM, B TOM
YyyCIIe I MIPOBEPKH TMIIOTE3 U MOJYUYEHUS! TEOPETUUECKUX BbIBOJIOB;
OOBSCHATh HAy4YHbIE OCHOBBI HambOOJee BaXKHBIX JOCTHKEHUN COBPEMEHHBIX
TEXHOJIOTUH, HAIPUMEP, TPAKTUYECKOTO UCITOIb30BaHUS PAa3JIMYHbIX HCTOYHUKOB
DHEPIrUM HA OCHOBE 3aKOHA MPEBPALICHUSA U COXPAHEHUs BCEX M3BECTHBIX BUJIOB
DHEPTUMU.



IINTAHUPYEMBIE PE3YJbBTATHBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIETI'O OBPA3OBAHUA

N3yuyenue (u3MKM HA ypOBHE OCHOBHOI'O O0IIEro oOpa3oBaHUs HANpPaBIECHO
Ha JOCTH)KCHHE TUIHOCTHBIX, METAPEIMETHBIX M IPEIMETHBIX 00pa30BaTEIbHbIX
pe3yIbTaTOB.
B pesynbrare nzydeHusi Gu3MKu Ha ypOBHE OCHOBHOTO OOIIETO 00pa30BaHUS

y oOyyaromierocsi OyayT cOopMUpOBaHbI CIEAYIONIME JTUYHOCTHBIE PE3yJIbTAaThl B
YacTH:

1) maTpMOTHYECKOr0 BOCIIMTAHUS:

- IPOSIBJICHUE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKOM

¢bus3nuecKol HayKH;

— LIEHHOCTHOE OTHOIIEHHUE K JOCTHKEHUSAM POCCUNCKUX YUEHBIX-(DU3UKOB,;

2) rpaIaHCKOI0 U TyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS :

- TOTOBHOCTBH K aKTUBHOMY YYacTHIO B OOCYXIEHUU OOIIECTBEHHO 3HAYMMBIX

U OTHYECKUX TMpOoOJeM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM

JTOCTHKEHUHN (PU3UKH;

- OCO3HAaHWE BAXKHOCTH MOPATHHO-DTUYECKUX MPHUHIUIOB B JCSATEIbHOCTH

Y4EHOTO;

3) PCTETHYECKOr0 BOCITUTAHHUSA

— BOCHPHUATHE ICTETHYECKUX KadecTB (DM3MUECKON HayKH: €€ TapMOHHYHOTO

MOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOTO MO3HAHMSI:

— OCO3HaHWE IIEHHOCTH (U3MUYECKOM HAyKH KaK MOIIHOTO HWHCTPYMEHTa

IIO3HAHUSI MUPA, OCHOBBI Pa3BUTHSI TEXHOJOTHM, BAXKHEWILIEN COCTAaBIISIOLICH

KYJIbTYPBHI;

- pa3BUTHE HAy4YHOH I10003HATENBHOCTH, WHTEpeca K HCCIIEA0BATEIbCKOM

JeSITeNIbHOCTH;

5) <¢opmupoBanus  KyJabTypbl  3A0pOBbSIi M  3MOIMOHAJBLHOIO

0J1aronoJIy4Yus:

— OCO3HaHME IIEHHOCTH Oe3omacHoro oOpaza >KH3HHU B COBPEMEHHOM

TEXHOJIOTHYECKOM MHpPE, BaXXHOCTH TpaBUi 0O€30MacHOro TIOBEICHHUS Ha

TPaHCIIOPTE, HA JOpOraxX, C DJIEKTPUUYECKHM M TEIUIOBBIM O0OpYIOBaHUEM B

JOMAITHUX yCIIOBUSX;

- cQOopMUPOBaHHOCTh HAaBBIKA pPEQIIEKCUHU, MPU3HAHHE CBOErOo IpaBa Ha

OIIMOKY M TaKOTO e MpaBa y APYyroro 4eiaoBeKa;

6) TPy10BOIr0 BOCIIUTAHMSA:

- aKTHBHOE ydYacTHE B PEIICHUHM MPAKTHYECKUX 3ahad (B paMKax CEMbH,

o0Opa3oBaTeNbHOW  OpraHW3alHMd, TOpoJa, Kpas) TEXHOJIOTHYECKOH U



COLIMAJIBHOM HAIpaBJIEHHOCTH, TPEOYIOIIUX B TOM YHCIE€ U (PUIUUECKUX
3HAHUMN,

— UHTEpEC K MPAKTUYECKOMY U3YUYEHHIO Ipodeccuil, CBA3aHHBIX C (PUZUKOM;

7) IKOJIOTHYeCKOr0 BOCIIUTAHUS .

- OpUEHTalMs Ha NpUMEHEHUEe (PU3NYECKUX 3HAHUU JId pelleHus 3aaad B
00JaCTH OKpY’KaloIllled Cpenbl, IUJIaHUPOBAHMUSI IOCTYNKOB U OLEHKH HUX
BO3MOXHBIX MOCJIEICTBUN JIJISl OKPYXKAIOLIEH Cpebl;

- OCO3HaHHME TIJ00aIbHOIO XapakTepa SKOJIOIMYECKHUX MpoOieM M IMyTed ux
pelieHus;

8) amanTanuu K M3MEHSIIOIIMMCS YCJIOBHSM COIMAJLHOW M NMPUPOTHOI
cpeasbl:

- MOTPeOHOCTh BO B3aWMOJAECMCTBUM IPH BBINOJHEHUU HCCIEIOBAHUM U
IPOEKTOB (U3UUECKON HANpPaBIECHHOCTH, OTKPBITOCTh OMNBITY W 3HAHUAM
APYTHX,

— TMOBBIUIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH 4Y€pe3 MPaKTUYECKYIO
NEeSATENbHOCTD;

— MOTPeOHOCTh B (POPMUPOBAHUU HOBBIX 3HAHMI, B TOM UKCiIe GOPMYIUPOBATH
UJeH, TIOHATHUS, TUIIOTE3bl O (PU3UUECKUX OOBEKTaX U SABJICHUSX;

— OCO3HaHME ACPUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEW B 00J1aCTH
buzukwy;

- IUIAaHUPOBAHHUE CBOETO pPa3BUTHA B MPUOOPETEHUH HOBBIX (PUIUYECKUX
3HAHUMH,

— CTPEMJICHUE aHAJTU3UPOBATh U BBISBIISITH B3aUMOCBS3U IPUPO/IbI, 00IIECTBA U
HKOHOMUKH, B TOM YHCJIE C UCTIOIb30BaHUEM (PU3NUECKUX 3HAHUH;

- OLEHKa CBOMX JEWCTBUIl C Y4Y€TOM BIMSHHS Ha OKPYXAIOIIYK Ccpendy,
BO3MOJKHBIX IJI00AJIBHBIX MOCJIEACTBUM.

METANIPEIMETHBIE PE3YJ/IbTATDI

B pesynpTaTe ocCBOCHHMsS TporpaMmbl MO (U3MKE HAa YPOBHE OCHOBHOTO
o011iero o6pazoBanus y oOydaroierocsi OyayT copMUpOBaHbl MeTalNpeIMeTHbIE
pe3yJabTaThl, BKIIOYAIOIINE TT03HABATEIbHBIC YHUBEPCAILHbBIC YUeOHbIC IEHCTBHS,
KOMMYHUKAaTUBHBIC  yHUBEPCAJIbHBIC  y4eOHBIC  JCHCTBUS,  PETYJISTHBHBIC
YHUBEPCAIbHBIC YUeOHBIC ICHCTBUS.

Ilo3naBaTe/ibHbIEe YHUBEpPCAJIbHbIE YUeOHbIE JIeii CTBUS

Ba3oBble JJoruueckue aeicTBUA:



BEISIBIISITh W XapaKTEPU30BaTh CYIMIECTBCHHBIC NPHU3HAKH OOBEKTOB
(sIBIICHUT);
yCTaHABJIMBATh CYIIECTBCHHBIA MPU3HAK KIACCH(PUKAIIMKA, OCHOBAHUS IS
000011IeHHs U CPAaBHEHHS,
BBISIBIISITh 3aKOHOMEPHOCTH Y IPOTHBOPEYHS B paCCMaTPUBAEMBIX (aKTax,
JAHHBIX U HAOJFOACHHIX, OTHOCSIIHUXCS K (PU3HUECKUM SBJICHUSM;
BBISBIISITh TIPUYWHHOCIICICTBCHHBIC CBSI3M TIPH HW3YYCHUH (DH3UICCKUX
SIBIICHUN U TIPOIIECCOB, JIeJaTh BBIBOJIBI C MCIOJIb30BAHUEM JETYKTHBHBIX
Y MHIYKTHUBHBIX YMO3AaKJIIOUEHUH, BBIIBUTATh THIIOTE3bl O B3aUMOCBS3SIX
(bU3UYECKUX BEITMYHH,
CaMOCTOATENLHO BBIOMPATh CMOCO0 pemeHnus ydeOHOW (HU3UIEecKOit
3amaun (CpaBHEHUE HECKOJIBKHUX BAapHAHTOB PEIICHHUs, BBIOOp HamoOoJjee
HOJIXOJISIIETO ¢ YYETOM CAMOCTOSTEIIHFHO BBIICJICHHBIX KPUTEPHEB).
Ba3oBble uccieaoBaTebcKme 1eiiCTBHUS
WCIIOJIB30BaTh BOMPOCHI KaK MCCIIE0BATEIBCKUN HHCTPYMEHT TTO3HAHWS,
MIPOBOJIUTH 10 CAMOCTOSITEIHHO COCTABIICHHOMY TIJIaHY OIIBIT, HECIOKHBIN
(Gu3MUECKUl SKCINEPUMEHT, HEeOOJbIIoe HcchaeqoBaHue (U3UUYECKOro
SIBIICHUS
OIICHWBATh Ha TMPUMEHUMOCTh M  JIOCTOBEPHOCTh HWH(OPMAIIHIO,
TIOJTYYCHHYIO B XOJI€ MCCIICIOBAHUS MU DKCIICPUMEHTA,;
CaMOCTOSTEIILHO (JOPMYJIHPOBATh OOOOIICHKS M BBIBOBI IO PE3yJIbTaTam
MPOBEIEHHOTO HAOIIOJEHUS, OTIbITA, UCCIICIOBAHNUS;
MPOTHO3UPOBATh  BO3MOXKHOE  JasibHEWIIee pa3BUTHE  (PUIUUECKUX
MPOIIECCOB, a TAK)KE BBIIBUTATH MPEANOI0KEHHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSX U KOHTEKCTaX.
PabGora ¢ ungopmanmei:
MPUMEHSTh Pa3IUYHBIC METOJbI, HHCTPYMEHTBI U 3aIPOCHI TIPH TOUCKE U
oTOope HHpOPMAIMU WIM JAaHHBIX C YYETOM MPEUIOKEHHOW ydeOHOMU
bu3nUecKom 3a1auu;
aHAJIM3UPOBATh, CHCTEMATH3UPOBATh M MHTEPIIPETUPOBATH MH(POPMAITHIO
Pa3TUYHBIX BUIOB ¥ GOPM MPEACTABICHHUS,
CaMOCTOSATENILHO  BBIOMpATh ONTHUMAIBHYIO (OpMy MpeACTaBICHUS
uHbOpMAIlMM W WUTFOCTPUPOBATh pelIaeMble 3aJladydl  HECIOKHBIMHU
cXeMaMH, TharpaMMaMH, HHOH rpa)uKoi U UX KOMOMHAIUSIMH.
KoMmMmyHuKaTHBHBIE YHHBepCAJbHbIE y4eOHbIe 1eCTBUA
B XoJie 0OCYyXIeHus y4eOHOro marepuaia, pe3yJbTaToB JIa00paTOPHBIX
paboT 1 MPOEKTOB 3a71aBaTh BOMPOCHI MO CYIIECTBY OOCY>KIaeMOM TEMBI U
BBICKA3bIBaTh WJICH, HAIICJICHHBIE HA PEIICHHE 33/Jaud U TOAJEpKaHUE
OJIaro’kKeJ1aTeJIbHOCTH OOIIEHUS,



COTIOCTABIISITh CBOHM CYXKICHUS C CYXACHUSIMHU JIPYTUX YYaCTHUKOB
uanora, OOHapyXKUBATh Pa3ININE U CXOACTBO TMO3HIIHIHA,

BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTaX;
yOJIUYHO TPEICTABIISATh PE3yIbTaThl BBITIOJHEHHOTO (PU3MUYECKOTO OIBITa
(9KCIIEpUMEHTA, UCCIICTIOBAHUS, IPOCKTA);

NMOHMMaTh W HWCIOJB30BaTh  INPEUMYIIECTBA  KOMaHTHOM U
WHIVUBUAYAJbHOH pa0OThl TIPH PEIICHWHW KOHKPETHOW (Qu3ndeckoi
poOJIeMBI;

NPUHAMATH eI COBMECTHOMW JIEATEIHHOCTH, OPTaHM30BBIBATH JICHCTBUS
no e€ JOCTIKEHHUIO. paclpeieiisaTh poiH, OOCYXIaTh TPOIECCH |
pe3yibTaThl COBMECTHOM pabOThI, 0000IIaTh MHEHUSI HECKOIBKHX JTIOJICH;
BBITIOJIHATH CBOIO YacTh PaOOTHI, JOCTUTAsI KAYECTBEHHOTO PE3yJbTaTa I0
CBOEMY HAMPABICHUIO ¥ KOOPAWHHUPYS CBOU JCHCTBUS C JPYTUMHU
YICHAMH KOMaH/IbI;

OIICHMBATh KAa4eCTBO CBOETO BKJAJa B OONIMN MPOMYKT TO KPUTEPHSIM,
CaMOCTOSATEIEHO CHOPMYITUPOBAHHBIM YIACTHUKAMU B3aUMOJICHCTBUSI.

PeryasiTuBHBIC YHUBEPCAJbHbIC YUeOHBIC 1eiiCTBUSA

Camoopranuszanus:
BBISIBJISITh MPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYaIUAX, TPEOYIOIIHNX
JUTsl petieHust (GU3NYEeCKUX 3HAHUM;
OpPUEHTUPOBATbCA B  PAa3JMYHBIX MOJXOJAaX TMPUHATUSA  PEUICHUU
(MHAMBUyaIbHOE, MPUHITUE PEIICHUS B TPYIE, MNPUHATHE PEUICHUN
TpyTION);
CaMOCTOSITENIbHO COCTABJISITh AJITOPUTM PEIIEHUST PU3NYECKON 3a]]a4u WU
IJIaHa MCCJIEAOBaHUA C Y4ETOM HMEIOIIUXCA PECYPCOB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBATh MpeIjiaraeMble BAPUAHTHI PELICHUIA;
JienaTh BBIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, SMOUMOHAJILHbIH HHTEJJIEKT:
JaBaTh aJICKBaTHYIO OLEHKY CUTYyalluu U Mpejiarath IiaH e€ N3MEHEHUs;
OOBSCHATh  TPHYUHBI  JOCTIKEHHUS  (HCIOCTHOKEHHsS)  PE3yJbTaTOB
NeSATeNIbHOCTHU, J1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY;
BHOCHTb KOPPEKTHUBBI B JCATECIBHOCTH (B TOM YHCJIC B XOJ BBIIOTHCHHS
(GU3MYECKOr0  HWCCIICIOBaHMS WJIM IPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENIHCTB, WU3MEHUBIIUXCS CHUTYyalllii, yCTaHOBJIEHHBIX OIIMOOK,
BO3HUKIIIUX TPYJHOCTEH;
OIICHUBATh COOTBETCTBHE PE3yJIbTaTa LEIU U YCIOBUSIM;



CTaBUTh €05 Ha MECTO JPYroro 4ejoBeKa B XOJ€ CIOpa WIH JTUCKYCCHUU
Ha Hay4YHYIO TEMY, IOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY JPYTrOToO;
IPU3HABATH CBOE MPABO HA OIIMOKY MpHU peIIeHUH (GU3HYECKUX 3a]ad WIH
B YTBEPKJEHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO JIPYTOro.

HNPEIMETHBIE PE3YJIBTATBI

K xoniry oOyueHus B 7 Kjacce IMpeIMETHBIC Pe3yIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y 00YHAIOITUXCSI YMEHMIA:

UCIOJIb30BaTh  MOHATHS.  (PU3UYECKHME W  XUMHYECKHE  SIBICHHS,
HAOJIIO/ICHHE, DKCIIEPUMEHT, MOJEINb, THIOTEe3a, CIUHUIBI (PU3NYECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSHHS BemiecTBa (TBEpIOE,
KHUJIKOe, Ta3000pa3HOe), MEXaHWYECKOe JIBIKEHHE (paBHOMEpPHOE,
HEpPaBHOMEPHOE, TPSIMOJIMHEHHOE), TPACKTOPHS, PaBHOICHCTBYOIIAS
cwria,  gedopmanus  (ynpyrad, IUTacTUYECKas),  HEBECOMOCTD,
COOOIIAOIINECS COCYBI;
pasnuyath sABiACHHUS (IUQQy3us, TCIUIOBOS IBUKCHHE YACTHII BEIISCTBA,
paBHOMEPHOE  JBW)KCHHE, HEPAaBHOMEPHOE  JBWXKCHUE, HHEPIIHUS,
B3aUMOJICMCTBUE TEJ, PABHOBECHUE TBEPABIX TEJI C 3aKPEIUVIEHHOU OCBHIO
BpallicHUs, Tepeaada JaBiICHUS TBEPABIMU TeJaMH, KHUAKOCTAMH U
razam, atrmMocepHoe JaBICHHE, IUIABAaHHWE TEJ, TPEBpAIICHUS
MEXaHHYCCKOW SHEPruu) MO OMHUCAHHI0 MX XapaKTEPHBIX CBOWCTB M Ha
OCHOBE OITBITOB, IEMOHCTPUPYIOUTUX JIaHHOE (U3UYECKOE SIBJICHUE;
pacmo3HaBaTh MPOSIBJICHHE M3YYEHHBIX (U3UYECKUX SBICHUNA B
OKpYJ)KalollleM MHpe, B TOM 4Hcle (U3NYECKHEe SBICHUS B MPUPOJIE:
IpPUMEPHI JBMKCHHUS C Pa3TUYHBIMU CKOPOCTSIMU B JKHBOW U HEXKUBOU
NpUpOJAE, NCUCTBUE CHJIBI TPEHUS B TPHUPOAEC W TEXHUKE, BIUSHUE
aTMOC(EPHOTO JAaBJICHHS HA XUBOW OpraHW3M, TUTABAaHUE PBIO, PHIYArH B
TEJIe YeJIOBeKa, MPH STOM MEPEBOIUTH MPAKTUUECKYIO 33aa4y B Y4eOHYIO,
BBIJICJISTH CYIICCTBCHHBIC CBOMCTBA (MPU3HAKH) (PU3UUCCKHUX SBICHUH;
OMKCHIBATh M3yUYCHHBIE CBOMCTBA TeN M (U3MUCCKHUE SBICHUS, UCIIOIB3YS
¢usndeckue BenuuuHbl (Macca, 00BEM, IUIOTHOCTH BELIECTBA, BpEM,
MyTh, CKOPOCTh, CPENHSSA CKOPOCTh, CHJIAa YIPYTOCTH, CHJIA TSHKECTH, BEC
TeJla, CWjla TpPEHWs, JaBieHue (TBEPIOrO TeNa, JKUAKOCTH, Tra3a),
BBITAJIKMBAOINAsI CHJIA, MEXaHWYecKas padoTa, MOIIHOCTb, IJICYO CHIIHI,
MOMEHT CWIbl, KO3((UIMEHT TMOJE3HOT0 JIEUCTBUS MEXaHHU3MOB,
KAHETHYECKass W IMOTCHIMAbHAS JHEPIHs), MPH OMUCAHUU TPABHUILHO
TPaKkTOBaTh  (U3MYECKUH  CMBICH  HUCIHOJB3YyeMBIX  BEIUYWH, HX
0003HaueHUs W EIUHUIBI (U3UYECKUX BEIWYUH, HAXOIAUTH (POPMYIIHI,



CBSI3BIBAIONINE JAHHYIO (PH3UYECKYIO BEIMUMHY C APYTMMHU BEITUYMHAMHU,
CTPOHTH IpaMKU H3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUUNH;
XapaKTepHU30BaTh CBOWCTBA TeJ, (U3UYECKHUE SBICHUS M IPOLECCHI,
UCIIOJIb3Ys MpaBUIIa CIOKEHUs ¢ (BIOJb OJHOM MpsiMoii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MPaBWIO paBHOBecHs pbruara (0Jioka),
«30JI0TO€ TPaBUJIO» MEXAHUKH, 3aKOH COXpPAHEHUS MEXaHUYECKOU
OHEPruu, NpPU HTOM JaBaTh CJIOBECHYIO (OPMYIHUPOBKY 3aKOHAa U
3aMUChIBaTh €T0 MATEMAaTUUYECKOE BBIPAKEHUE;

OOBSCHATH (pU3HUECKHE SIBJIEHUS, IPOLIECCH U CBOWCTBA TEJl, B TOM UYHUCIIE
U B KOHTEKCTE CHUTyallMil MpPakTUKOOPHUEHTUPOBAHHOIO XapakTepa:
BBISIBJIATh NIPUYMHHO-CJICCTBEHHBIE CBSI3U, CTPOUTH 00BsACHeHue u3 1-2
JOTUYECKUX IIAaroB ¢ Oonopoil Ha 1-2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
ABJICHUH, PU3NUECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemate pacuéTHble 3agauyd B 1-2 JeHCTBUS, HUCHOJIB3Ys 3aKOHBI U
¢dopmynbl, CBs3bIBatolIMe (DU3MUECKHE BEIMYMHBI. HAa OCHOBE aHaln3a
YCIIOBHS 3a/1ayyl 3allUChIBaTh KPATKOE YCIOBUE, MOJICTABIATh (PU3UUECKUE
BEIMYMHBI B (OPMYJIBI U TPOBOAUTH PACUEThl, HAXOAUTH CIIPABOYHBIC
JaHHBIE, HEOOXOAUMBIE JJI1 pEeUIeHUs 3a/1ay, OLIEHUBATh PEaTUCTHUYHOCTh
NOJIyYeHHOU (PU3NYECKON BEIUUYHUHBI;

pacno3HaBaTh NPOOJIEMBbl, KOTOPbIE€ MOXHO PpEIIUTh MPU MOMOIIU
(bu3HUEeCKX METOJI0B, B OIIMCAHUU UCCIIEI0BAHUS BBIIEISATH MPOBEPSIEMOE
npeanojoxkenue  (rumoresy),  pasnMuaTh M MHTEPIPETUPOBATH
HOJYyYEHHBIH pe3ysibTaT, HaxXOJUTh OIIMOKM B XOJ€ OIbITa, JeaTh
BBIBO/JIbI 10 €70 pe3ysbTaram;

OPOBOJUTH OMBITHl 1O HAOMIOACHUIO (PU3MUECKUX SIBICHUH WIH
buznuecknx CBOMCTB Te: dbopmynrpoBaTh MpOBEPSiIEMbIE
IPEAIONIOKEHNS, COOMPATh YCTAHOBKY M3 MPEMI0KEHHOIO 000pYAOBaHMS,
3aMUChIBaTh X0/ OMBITA U POPMYTHUPOBATH BHIBOIBI;

BBIMIOJHATh TPSMbIE H3MEPEHHUS PACCTOSHUSA, BPEMEHH, MAacChl Tena,
0o0béMa, CcHJIBI M TEeMIepaTypbl C HCIOJb30BAHUEM AHAJIOTOBBIX U
nu(poBBIX MPUOOPOB, 3aMUCHIBATh IIOKA3aHUS MPUOOPOB C YUETOM
3aJJaHHOM a0COIIOTHOI NOTPEIIHOCTH U3MEPEHHUIA;

IPOBOJUTH UCCIEAOBAaHUE 3aBUCUMOCTH OJHON (PU3NYECKON BEJIMYUHBI OT
APYroil ¢ HCIOJb30BAaHUEM MPSIMBIX H3MEPEHUH (3aBHCUMOCTH IIyTH
PaBHOMEPHO JBMXKYIIErOoCs Telda OT BPEMEHU [BIXKCHHS Teja, CHIIBI
TPEHHUS CKOJIBKEHUS OT Beca Tela, KauecTBa 00pabOTKH MOBEPXHOCTEN Tel
Y HE3aBUCUMOCTH CHUJIbI TPEHUS OT IJIOLIAAN CONPUKOCHOBEHUS TEJ, CHUJIBI
YyOPYroCcTH OT YAJUHEHHs MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
HOrpyKEHHON YacTU Tella U OT IUIOTHOCTH JKUAKOCTH, €€ HE3aBUCUMOCTHU



OT IJIOTHOCTH TEJNa, OT MIyOMHBI, HA KOTOPYIO MOTPY>KEHO TEJIO, YCIOBUN
TUIAaBaHUS TEJl, YCJIOBUI paBHOBECHs pblyara W OJIOKOB), y4acTBOBATh B
IUTAHUPOBAHUM Y4YeOHOrO0 HCCIENOBaHUsA, coOupaThb YCTaHOBKY U
BBINIOJIHATh W3MEPEHHUs, CIeAys NPEeNsOKeHHOMY IUIaHy, (UKCUpPOBATh
pe3ynbTaThl MOJYYEHHON 3aBUCUMOCTH (DU3WYECKUX BEIWYUMH B BHJIE
PEAJIOKEHHBIX TabMuIl W TpadUKOB, JENaTh BBIBOJBI MO pe3yjbTaTaMm
UCCJIeIOBAHNUS;

NPOBOJUTh KOCBCHHBIC H3MEPCHHUS (PHU3MUCCKUX BEIMYMH (IUIOTHOCTD
BEIIECTBA KUAKOCTH M TBEPIOrO Tena, CHJIa TPEHUS CKOJbKEHUS,
JABJICHUE  BO3JyXa, BBITAJIKMBAIONIAs  CHWJIA, JIEWCTBYIOIIAs  Ha
HOrpykEHHOE B KHUJIKOCTh Te€lO, KOA3()(PUIMEHT MONe3HOro AeHCTBUA
IPOCTBIX MEXaHW3MOB), CIeAys TMPENIOKECHHON WHCTPYKIMH: TPH
BBINIOJIHEHUN HW3MEPEHHH COOMpaTh SKCHEPUMEHTAIBHYIO YCTAHOBKY U
BBIYHCIISATh 3HAUEHHE NCKOMOW BEJIMYUHBI;

coOI01aTh MpaBujia TEXHUKU 0€30MacCHOCTH MPpHU padoTe ¢ 1abopaTOpHBIM
000pyI0BaHUEM

yKa3blBaTh NMPUHLHUIBI JACUCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BEChI, TEPMOMETpP, AUHAMOMETpP, COOOIIAIOIIMECS COCYIbl, OapoMerp,
phluar, MOJBUKHBIN 1 HETIOJBUKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTb;
XapaKTepu30BaTh MNPHUHIMIBI  JEHCTBUS M3YyUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOpPOW HAa WX OmucaHus (B TOM YHUCIE:
MNOJAIIUITHUKY, YCTPOMCTBO BOJONPOBOJA, TUAPABIMYECKHN TMpecc,
MaHOMETp, BBICOTOMED, MOPIITHEBOI HACOC, apEOMETp), UCTIOJb3Ysl 3HAHHUS
0 CBOMCTBaX (M3UYECKHUX SIBJCHUU M HEOOXOIUMBIE (PU3HUECKHE 3aKOHBI
Y 3aKOHOMEPHOCTH;

NPUBOIUTH  NpHUMEpbl  (HAXOAWUTh  WHPOPMAIMIO O  TIpUMeEpax)
IPAKTUYECKOTO HCIOIb30BaHU (U3MYECKUX 3HAHUW B ITOBCEIHEBHOMN
KU3HU JUIsl obecrieueHus: 0€30MacHOCTH MPpU OOpallleHUU ¢ Npudopamu u
TEXHUYECKUMHU YCTPOMCTBAMHM, COXPAHEHMS 3JI0pPOBbsI M COOJIIOJAEHUS
HOPM 3KOJIOTMYECKOTO MOBEACHUS B OKPYIKAIOIIEH Cpee;

OCYLIECTBJISATh OTOOpP HCTOYHMKOB HHpopMauuu B HMHTepHere B
COOTBETCTBHHM C 33JJaHHBIM MTOMCKOBBIM 3alPOCOM, HA OCHOBE UMEIOLIUXCS
3HAHUM M TyTEM CpaBHEHMS] PA3JIMYHBIX HCTOYHUKOB  BBIJIEIAThH
uH(pOpMaIIMIO, KOTOpas SBISETCS NPOTUBOPEUYMBOM WIM MOMKET OBITh
HEJI0OCTOBEPHOM;

UCIIOJIb30BaTh MPHU BHITIOJIHEHUU YYEOHBIX 3aJaHUil HAy4YHO-TIOMYJISIPHYIO
JUTEPATypy  (PU3UYECKOTO COJEp)KaHMs, CIPAaBOYHBIE MaTEepUAH,
pecypchl cetu HTEpHET, BianeTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeodpazoBaHusl HHOPMALIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B JPYTYIO;



CO3/1aBaTh COOCTBEHHBIE KPATKUE NMHCbMEHHBIE U YCTHBIE COOOIIEHUs Ha
OCHOBE 2—3 MCTOYHUKOB MH(MOpMALUU (PUIUIECKOTO COACPKAHHS, B TOM
yycie NyOJu4HO JAeNaTh KpaTKue COOOILIEHUS O PE3yJIbTaTax MPOEKTOB
WIKM y4eOHBIX MCCIENOBAaHUN, MpPU ITOM TPAMOTHO MCIOJb30BATh
U3YYEHHBIA TOHSATUUHBIA amnmapaT Kypca (U3MKH, COIMPOBOXKIAThH
BBICTYIUICHUE NIPE3CHTALNEH;
IpU BBIMOJTHEHUM Y4YEOHBIX MPOEKTOB M HCCIEAOBAHUN pacrpenesaTh
00s13aHHOCTH B TPYIIE B COOTBETCTBUU C IOCTABJICHHBIMHU 33JJa4aMH,
CICAUTh 3a BBIIOJHEHWEM IUIAHA JEHUCTBUM, aJeKBaTHO OLICHUBATH
COOCTBEHHBI  BKJaJA B  JIEATENbHOCTh  TIPYIIBl,  BBICTPAUBATh
KOMMYHMKAaTHUBHOE B3aUMOJCHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K koHIly o0yueHus: B 8 kijiacce npeIMeTHbIE Pe3yIbTaThl HA 0a30BOM YPOBHE

JOJHKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y 00yUaIOIIUXCSI YMEHUI!

UCIIOJIb30BATh MOHATUA: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JABUKCHUE
aTOMOB U MOJIEKYJI, arperaTHbIe COCTOSIHUS BEILECTBA, KPUCTAIUIMYECKHUE U
amop(Hble TeNa, HACBHILIEHHBI M HEHACBIIIEHHbIA Nap, BIAXKHOCTh
BO3/yXa, TeMIIeparypa, BHYTPECHHSAS JHEPrus, TEIUIOBOW JBUTATEIb,
DJIEMEHTAPHBIN DJIEKTPUUYECKUN 3apsifl, DIEKTPUUYECKOE I10JI€, IPOBOJHUKHU
Y JUDJIEKTPUKH, ITIOCTOSHHBIN 3JIEKTPUYECKUN TOK, MAarHUTHOE I10JIE,;
pa3nuyath siBJIeHUs (TCIUIOBOE pacIIMpPEHHE M C)KAThE, TeIUIonepeaaya,
TEIUIOBOE PABHOBECHE, CMAauMBAaHUE, KalWJUISPHBIC SIBIICHUS, UCIIAPEHUE,
KOHJICHCAIIMs, TUIABJICHUE, KpUcTawm3anus (OTBep/AeBaHKE), KHUIICHUE,
TeIIonepeaayda (TerIonpOBOAHOCTS, KOHBEKIINS, U3JIyucHHE),
IEKTpU3ALUs TeJ, B3aUMOJIECHUCTBUE 3apsllOB, JEHUCTBUS DJIEKTPUUECKOIO
TOKa, KOPOTKOE 3aMbIKaHHWE, B3aUMOJCHCTBUE MArHUTOB, JCHCTBHE
MarHUTHOTO TOJISl Ha TIPOBOJHHUK C TOKOM, DJIEKTPOMArHUTHAS WHITYKIIHS)
II0 ONMCAaHMI0 MX XAaPAaKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JAaHHOE (PU3HUECKOE SBIICHUE;
pacno3HaBaTh MPOSIBJICHUE H3YYEHHBIX (U3UYECKUX SBJICHUWA B
OKpY’KalollleM MHpEe, B TOM uHcle (U3UYECKUE SBJICHUS B MPUPOJIE:
IIOBEPXHOCTHOE HATSHKEHUE W KallWULIPHBIE SBJIIEHUA B IPUPOLE,
KpUCTAJIBI B Ipuponae, usnydeHue CoJiHIA, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEsI, CHETra, SJeKTPUUECKUE
ABJICHUSI B aTMocdepe, PJIEeKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emiid, Jpeid MOIIOCOB, POJIb MAarHUTHOTO TOJS JUIS KU3HU Ha
3emile, MOJISAPHOE CUSHUE, NIPU 3TOM MEPEBOJUTH NMPAKTHYECKYIO 3a/1a4y B
y4eOHYI0, BBIICIATH CYIICCTBCHHBIC CBOMCTBA (MpHU3HAKU) (DU3MYECKUX
SIBJICHUU



ONKCHIBATh M3yYECHHBIE CBOMCTBA T€NI M (PU3HUYECKHUE SIBJICHUS, UCIIONIb3YS
(du3ndeckre BeNMYUHBI (TeMIepaTypa, BHYTPSHHSISI SHEPTHs, KOJIHYECTBO
TEIUIOTHI, YJEJIbHAsg TEIUIOEMKOCTh BELIECTBA, YJEJIbHAsg TEIUIOTa
IUTaBJICHMS], yJeNbHAasg TeIUIoTa NapooOpa3oBaHUs, yjAelbHas TeIuloTa
CropaHusi TOIUIMBA, KO3(PPUIMEHT TOJIE3HOr0 JEWUCTBHUS TEIUIOBOM
MAallMHbI, OTHOCUTEJbHAs BJIAXHOCTh BO31yXa, JJIEKTPUUYECKHI 3apsh,
CHJIa TOKa, JJIEKTPUYECKOE HAIPSKEHHUE, CONPOTUBICHUE IIPOBOIHHUKA,
yIEIbHOE  CONpOTHUBJIEHME  BellecTBa, padoTa U MOIIHOCTb
JJICKTPUYECKOTO  TOKA), TIPU  OIHCAaHMW TPABHIBHO TPAaKTOBATh
(¢u3nyecKuil CMBICT HCHOJB3YEMBIX BEJIUYMH, O0O3HAUEHUS U €IUHUIIBI
¢u3nyecKkux BEJIWYMH, HAXOAUTh (POPMYJbI, CBSA3BIBAIOLIUE JaHHYIO
¢u3nYecKyr0 BEIWYMHY C JAPYTUMH BEJIWYMHAMHU, CTPOUTH Tpaduku
U3YyYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUHH;

XapaKTepHU30BaTh CBOWCTBA Te€J, (PU3UYECKHUE SBICHUS M IPOLECCHI,
UCIIONb3Ysl OCHOBHBIE IOJIOKEHUS MOJIEKYJISIPHO-KMHETHUYECKON TEOpUHU
CTPOCHUS BEIICCTBA, MPHUHIUI CYNEPIIO3UIUK TOJieH (Ha KavyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH Oma Jisl ydacTKa LenH, 3aK0H
JIxoynsa—JleHna, 3akOH COXpaHEHMs DHEPIrUM, IIpU OTOM [J1aBaTh
CJIOBECHYIO (DOPMYJMPOBKY 3aKOHA M 3alHMCHIBATH €r0 MaTeMaTHYEeCKOe
BBIPAXKEHUE;

O0BSACHATH (U3MUYECKHE MPOLECChl W CBOMCTBA TeJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTYallUi MPAKTUKOOPUEHTHUPOBAHHOI'O XapAKTEpa. BBIABIATH
IPUYUHHOCJIEICTBEHHBIE CBSA3H, CTPOUTh OObSICHEHHE U3 1-2 mormyeckux
IaroB ¢ Omopo Ha 1-2 W3Y4YEeHHBIX CBOMCTBA (DU3UYECKHX SBJICHUM,
¢u3nyecKuX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

pemate pacu€THble 3adauyud B 2-3 JEHCTBUS, HUCHOJIb3Ys 3aKOHBI U
dopmyiibl, cBs3bIBaOlUEe (DU3MUECKHE BEIMUYMHBI. HAa OCHOBE aHallM3a
YCJIOBHUS 3aJladyd 3allMChIBAaTh KPATKOE YCIOBHE, BBISBIATH HEIOCTATOK
JaHHBIX JUISl pElIeHHs 3aJadyd, BbIOMpATh 3aKOHbI M (OPMYIIHI,
HEeoOXonuMble Juisl €€ pelleHusl, MPOBOAUTh PACUETHl M CpPAaBHUBATH
NOJIyYeHHOE 3HaU€HHE (PU3NYECKON BETUUYMHBI C U3BECTHBIMU TAHHBIMU;
pacno3HaBaTh NPOOJIEMbI, KOTOPbIE MOXHO PpEIIUTh MPU MOMOILIU
(Gu3MUEeCKMX METOOB, HCHOJb3ys OMHCAHUE HCCIEIOBAHUSA, BbIJCISThH
IPOBEPSIEMOE  MPEANOJIOKEHHNE, OLEHUBATh IPABUIBHOCTh MOPSAKA
IIPOBEJECHUS UCCIIEIOBAHUS, JENAaTh BBIBOJBI;

OPOBOJUTH OMNBITHl 1O HAOMIOACHHUIO (PU3MUECKUX SIBICHUH WIH
(pu3ryeckux CBOMCTB Tel (KanuUIsIpHbIC SIBICHHS, 3aBUCHMOCTD JIaBIICHUS
BO3/yXa OT ero o0béMa, TeMIrepaTypbl, CKOPOCTH MPOLIECcCa OCThIBAaHUS U
HArpeBaHUsl MpPH W3IYYCHWH OT LBETa H3Iydarouiel (MOoriIomaroniei)



MOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJBI OT TEMIEPAaTyphbl KUAKOCTU U
miomaau €€ TMOBEPXHOCTH, OJJIEKTPU3alUs Tel U B3aUMOJACHCTBUE
ANEKTPUYECKUX  3aps/IOB, B3aUMOJICUCTBUE TMOCTOSHHBIX MArHHUTOB,
BU3yaJIM3allisl MArHUTHBIX TIOJ€H TMOCTOSIHHBIX MAarHUTOB, JEUCTBUS
MarHMTHOTO TOJII Ha MPOBOJHUK C TOKOM, CBOMCTBa 3JIEKTPOMArHHTA,
CBOMCTBAa DJIEKTPOJBUTATENsA IOCTOSHHOTO TOKa): (HOPMYJIHPOBATh
MpoBEpsieMbIe MPEANOI0KEHHUS, COOUPaTh YCTAHOBKY M3 MPEIJI0KEHHOTO
000py10BaHUsl, ONTUCHIBATH XOJ OMbITa U (POPMYTUPOBATH BHIBOIHI;
BBIMIOJIHATh ~ TIPSIMbIE  HU3MEPEHUS  TEeMIEpaTypbl,  OTHOCHUTEILHOMU
BJIAKHOCTH BO3/1yXa, CHJbl TOKA, HAMNPSKEHHUS C MCIOJIb30BAHUEM
aHAJIOTOBBIX NPUOOPOB M JATUYMKOB (HU3WUYSCKUX BEIUYWH, CPAaBHHBATH
pe3yJIbTaThl U3MEPEHUM ¢ YUETOM 3aJIaHHOM a0COTIOTHOM MOTPEITHOCTH;
MPOBOJIMTH UCCIIEIOBAHKNE 3aBUCUMOCTH OJHOUN (PU3NUYECKON BEIIMYUHBI OT
JIPYrol C  HUCHOJB30BAaHHEM IMPSAMBIX  H3MepeHuil  (3aBUCUMOCTH
CONPOTUBJICHUSI TMPOBOJHUKA OT €ro JJWHBI, IUJIOMAJAX TOMEPEUHOr0
CEUCHMS U yJECIBbHOIO CONPOTUBIIEHUS BEIIECTBA MPOBOJIHUKA, CHIIBI TOKA,
UIYyIIeTO 4epe3 TMPOBOJAHUK, OT HaNpsOHKEHWs Ha  MPOBOJAHUKE,
MCCIIEIOBAHUE TMOCJIEAOBATEIBHOTO W  MapayIEIbHOTO  COEAUHEHUU
IPOBOJHUKOB). IUTAHUPOBATh HCCIICOBaHKME, COOMPATh YCTAHOBKY M
BBITIOJTHATh W3MEPEHUs, CIeAys MPEeIIOKEHHOMY IUIaHy, (UKCHPOBATH
pe3yJbTaThl TOJYYEHHOW 3aBUCHUMOCTH B BHJE Tabiuil U rpaduKoB,
JIeTIaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIICOBAHUS;

IPOBOJNUTh KOCBEHHBIE H3MEPCHHUS (PU3NYECKUX BeauuuH (yacibHas
TEIJIOEMKOCTh ~ BEIIECTBA, CONPOTUBJIEHHWE IPOBOJAHUKA, paboTa H
MOIITHOCTh 3JIEKTPUYECKOT0 TOKA). IUIAHUPOBATh WM3MEPEHUs, COOHMpaTh
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIeIys MPEIJIOKEHHON WHCTPYKIUU, U
BBIYKCIIATH 3HAUCHHUE BEJIMUMHBI,

co0JIr01aTh MpaBUJIa TEXHUKK 0€30MaCHOCTH MpHU paboTe ¢ 1a00paTOPHbIM
000pyIOBaHUEM

XapakTepu30BaTh TMPUHIMIBI  JACHUCTBUS U3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOWCTB C ONMOPOH Ha WX omnucaHus (B TOM YHCIE:
CHUCTEeMa OTOIUICHUS JOMOB, TMTPOMETp, IMapoBas TypOHWHA, aMIepMeTp,
BOJIbTMETP, CUETYUK DIJIEKTPUUECKOW SHEPTrUM, SICKTPOOCBETUTEILHbBIC
npuOOpBI, HarpeBaTeIbHBIC AIEKTPONPUOOPHI (IPUMEpPHI), DIEKTPUICCKUEC
PEIOXPAHUTEIIH, JICKTPOMArHHUT, 3JICKTPOABUIATE b IOCTOSHHOIO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBaX (DM3WUYECKUX SIBJICHUN M HEOOXOJIHUMBIC
bu3uYecKre 3aKOHOMEPHOCTH,

pacmno3HaBaTh MPOCThIE TEXHUYECKHE YCTPONUCTBA U HM3MEPUTEIbHbBIC
npuOOpel IO CXeMaM M CXCMaTHYHBIM PHUCYHKaM  (JKHJIKOCTHBIH



TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, ABUTATEIh BHYTPEHHETO
CTOpaHusl, 3JEKTPOCKOI, PEOCTaT), COCTABIATh CXEMBI AJIEKTPHUECKUX
IeTeil C TOCTIe0BaTENbHBIM U MapalIeIbHBIM COSIUHEHHEM JJIEMEHTOB,
paznnyasi ycIoBHbIE 0003HAYEHUS SJIEMEHTOB AJIEKTPUIECKHUX LETEeH;
NPUBOIUTH  HpUMEpbl  (HAXOAWTh  UHPOPMAIMIO O  IpUMEpax)
NPAaKTHYECKOTO HCIOJB30BaHUsl (PU3MUECKHX 3HAHUW B IOBCEIHEBHOU
KU3HU 7151 oOecrieueHrs 0e30MacHOCTH Mpu oOpalieHuu ¢ npudopamu u
TEXHUYECKUMHU YCTPOMCTBAMHM, COXPAHEHHS 3/I0pPOBbsI M COOJIOJIEHUS
HOPM JKOJIOTUYECKOTO MOBEACHUS B OKPYIKAIOIIEH CpeJIe;

OCYIIECTBIIAT, TOWCK HWHGOpManuu (PU3NUECKOTro COoIep)KaHUsS B
WHTepHeTe, Ha OCHOBE HWMEIOLIMXCS 3HAaHUW M NTYTEM CpaBHEHUS
JIOTIOJIHUTENBHBIX ~ MCTOYHUKOB  BBIACNATH  MHGOpPMAIUIO, KOTOpas
ABIISIETCS IPOTUBOPEUUBON MM MOXKET OBITH HEAOCTOBEPHOM;
UCTIOJIb30BaTh MPH BBHINOJHEHUU YYEOHBIX 3a/laHUi HAyYHO-TIOMYJISIPHYIO
AUTEpaTypy (PHU3MYECKOrOo COACpXKAHHs, CIPAaBOYHBIE MaTepHAIbI,
pecypcbl cetu MIHTEepHET, BlageTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus UH(POPMALIUU U3 OJJHOM 3HAKOBOM CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIC NMHUCHMEHHBIE M KpaTKHE YCTHBIE COOOIICHHS,
0000mass wHOpMalMI0O W3 HECKOJIBKUX HWCTOYHUKOB (PUBHUECKOTO
CONlepKaHusi, B TOM YHCIE MYyOJWYHO TPEACTABIATh PE3yJIbTATHI
NPOEKTHOW WJIM KCCIEIOBATENIbCKON JEATeIbHOCTH, MPU 3TOM TPaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TOHATUWHBIMN anmapar Kypca (HU3HKH,
COMPOBOXK/IaTh BBICTYIUICHHE MPE3CHTAIUEH;
IpU BBIMOJHEHUU YYEOHBIX TMPOEKTOB U HCCIEAOBaHUN (HU3MUECKUX
IPOLIECCOB paclpeAesiTh OOS3aHHOCTH B TIpPyMNIe B COOTBETCTBUH C
MOCTaBJICHHBIMHU 33JJa4aMH, CJIEIUTh 32 BBIMOJIHEHHUEM IUIaHA JCHCTBUM U
KOPPEKTUPOBAaTh €ro, aJeKBaTHO OIICHUBATh COOCTBEHHBIM BKJIax B
JeSITeIbHOCTD TPYIIIBI, BBICTPAaNBaTh KOMMYHHKATUBHOE B3aUMOJICHCTBHE,
IPOSIBJISISt TOTOBHOCTH pa3periaTh KOH(IUKTHI.

K xoniy oOyuenus B 9 kjacce mpeIMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUYAIOIIUXCS YMEHUN:

UCTIONB30BaTh TMOHATHSA. CHCTeMa OTcuéra, MaTepuaibHas TOYKa,
TPAaEeKTOPHsI, OTHOCUTEIHbHOCTh MEXaHWYECKOTO IBWXXKCHHUSA, Aedopmarius
(ynpyrasi, miacThyeckas), TPEHHE, LEHTPOCTPEMUTEIBHOE YCKOPEHHE,
HEBECOMOCTh M TIEpPErpy3KH, HEHTP TSKECTH, aOCOTIOTHO TBEPAOE TEIO,
HEHTP TSHKECTU TBEPJOTO Teja, paBHOBECHE, MEXaHUYECKUE KOoJeOaHus 1
BOJIHBI, 3BYK, HH(Pa3BYK M YIbTPa3BYK, 3JIEKTPOMATHUTHBLIC BOJIHBI,
IKajga 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaIbHO30PKOCTH,



CIEKTPBI UCITYCKAHUS M TOTJIONMICHUs, ainb(a, OeTa- U raMMa-u3IIydeHHs,
W30TOTIBI, SITIEPHAS DPHEPTETHKA,;

pa3nuyaTh sBICHUs (PAaBHOMEPHOE M HEPaBHOMEPHOE MPSIMOJIMHEHHOES
JBIDKEHUE, PABHOYCKOPEHHOE TMPSAMOJIMHEWHOE [BIKEHHE, CBOOOJIHOE
najicHUE TEJ, PABHOMEPHOE JBI)KCHHE TI0 OKPY>KHOCTH, B3aUMOJICHCTBUE
TEJ, PCaKTUBHOE BH)KCHHE, KOjeOaTelIbHOE IBMKCHHE (3aTyXarollue |
BBIHY/ICHHbIE KOJIcOaHHs), PE30HAHC, BOJHOBOE JBMKCHHE, OTpPAKCHHE
3ByKa, NPSIMOJIMHEHHOE paclpoCTpaHEHUE, OTPAKEHUE U IPEIOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPAKCHUE CBETA, Pa3ioKeHUE OEJI0To CBETa B
CIIGKTP M CIO)KECHHE CIEeKTPAJIbHBIX IIBETOB, JHCIEPCUS CBETA,
CCTECTBEHHAsI PaJUOAKTHBHOCTh, BO3HHKHOBEHHE JIMHEHYATOrO CIEKTpa
U3JTyYCHHS) 110 OIUCAHUIO MX XapaKTePHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX JaHHOE (DH3NUIECKOE SIBJICHHUC;

pacIio3HaBaTh MPOSBICHHE M3YYCHHBIX (DU3HYECKUX  SBJICHUHW B
OKpy)XaromeM Mupe (B TOM 4YHcle (U3HYSCKUE SBICHHS B IPHPOJIC:
NPWIWBBI U OTIUBEI, ABMXKeHUE TIaHeT COTHEYHOW CUCTEMBI, pEaKTUBHOE
JBMKEHUE OJKWBBIX OpPraHU3MOB, BOCIPUATHE 3BYKOB >KHBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKHMe BOJHBI, I[yHaMH, 3XO0, IIBETa Tel,
ONTHYECKHUE SBJICHUS B TMPHUPOJE, OMOJOTHYECKOE ACHCTBUE BUIUMOTO,
yJIbTPaHUOICTOBOTO M PEHTTEHOBCKOTO HW3JIYYCHHH, €CTECTBCHHBIN
PaavoOaKTUBHBIN (OH, KOCMHUYCCKHE JIy4d, PaJUOAKTUBHOC H3ITyYCHHE
NPUPOJHBIX MHUHEPAJIOB, JCUCTBHE PAAUMOAKTUBHBIX W3JIYUYEHUH Ha
OpraHM3M 4YeJIOBEKa), MPH 3TOM IIEPEBOAMTH MPAKTHUCCKYIO 3a7ady B
y4eOHYI0, BBIACIATh CYIICCTBEHHBIC CBOMCTBA (MpH3HAKK) (U3HUYCCKUX
SIBJICHUM

OTIMCBHIBATh M3yYCHHBIC CBOWCTBA Tel M (YU3UUCCKHE SBIICHHS, UCIIOIB3YS
¢busnueckre BeIWYuHBI (CpeIHsSss W MIHOBEHHas CKOPOCTh Teila IIpH
HEPAaBHOMEPHOM JBMJKCHHH, YCKOPCHHE, IEepEeMEIICHHUE, IyTh, YyTIOBas
CKOPOCTh, CHJIAa TPEHUS, CHJa YIOPYTOCTH, CHJIA TSDKECTH, YCKOPEHUE
CBOOOJTHOTO TMAJIEHUs, BEC TeJNa, HWMIIYJIbC Tela, WMITYyJIbC CHIIHI,
MeXaHW4ecKass paboTa W MOIIHOCTh, TOTCHIMAIBbHAS DSHEPIHs Tea,
MIOJTHATOTO HAaJl MMOBEPXHOCTHIO 3€MJIM, MOTEHITMANIbHAS JHEPTUS CIKATON
NPYXXKUHBI, KHHETHYECKas DHEPrHs, IOJIHAsS MEXaHWUYecKas DSHEprus,
NIEPHOJ] M YacTOTa KoJieOaHWH, JJIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, IMOKAa3aTelb MPEIOMIICHUS CPE/bl), IIPU OMUCAHUH
NPaBUJIBHO TPaKTOBAaTh (U3UYECKHN CMBICT HCIOJIb3yEMbIX BEJIMYHH,
0003HaYCHUSI U EIUHUIIBI (DU3NYECKUX BEIMYHMH, HAXOIUTHh (POPMYJIBI,
CBSI3BIBAIOIINE JAaHHYIO (PU3MUECKYIO BEIMYMHY C JAPYTUMHU BEIUIMHAMU,
CTPOHTH TpaUKH H3yICHHBIX 3aBUCUMOCTEN (DU3NUSCKUX BEIUIHNH,;



XapaKTepU30BaTh CBOWCTBA TeJ, (DU3WYECKHUE SBICHUS U IPOIIECCHI,
UCTIOJIB3YsI 3aKOH COXPAHEHWsS JHEPTUU, 3aKOH BCEMHUPHOTO TATOTEHUS,
NPUHIMI CYTEPIIO3UIMA CHJI, TMPHUHIUI OTHOCHTEIbHOCTH [ anmmes,
3aKkoHbl HbBIOTOHA, 3aKOH COXpaHEHUs HMITYJIbCa, 3aKOHBI OTPAKEHUS U
MIPEIIOMJICHHS CBETA, 3aKOHBI COXPAHCHUS 3apsIOBOTO M MacCOBOTO YHCEI
NP SJICPHBIX PEAKIUAX, IPH STOM JIaBaTh CIOBECHYIO (DOPMYJIHUPOBKY
3aKOHA M 3alIUCBIBaTh €r0 MaTeMaTHICCKOE BEIPAKCHHUE;

OOBSCHATh (U3WYECKUE TPOIECCHl W CBOMCTBA TEll, B TOM YHUCIEC U B
KOHTEKCTE CHTYyaIli MPaKTUKOOPUCHTHPOBAHHOTO XapaKTepa: BBISBIIATH
MPUYUHHO-CJIC/ICTBEHHBIE CBSI3U, CTPOUTH O0OBSICHEHHUE U3 2—3 JTOTUYECKUX
IaroB ¢ Onopoi Ha 2—-3 M3Yy4YEHHBIX CBOWCTBA (DM3MUECKUX SBICHUH,
(bu3HUeCKNX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiate pacuy€THBle 3amadu  (omuparmuecs Ha cucTeMy U3 2-3
ypaBHEHUH), HCIIONIB3Ys 3aKOHBI U (DOPMYJIBI, CBS3BIBAIONINE (PU3NICCKUC
BEJTMYMHBI. HAa OCHOBE aHAJIM3a YCIOBHUS 3aJaddl 3alUChIBATh KPATKOE
yCJIOBHE, BBISBIISATh HEIOCTAIONINE WM W30BITOYHBIC JTaHHBIC, BHIOMPATH
3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIC IJISl PEIICHUs, TPOBOIUTh PACUYETHI U
OIICHWBATh PCATHCTUYHOCTH IOJTYYEHHOTO 3HA4YCHHUS (DU3UICCKOUN
BCJTUYHHEI,

pacmo3HaBaTh NPOOJIEMBI, KOTOPBIE MOXHO PpCIIUTh IPU ITOMOIIU
(GU3HYECKMX METOOB, HCIOJb3ys OINMHCAHUE HCCIICIOBAHUS, BBIJCISTH
IpoBEpsieMOe  TIPEINOIOKEHUE, OICHUBATh IPABWIBHOCTh IOPSIKA
NPOBEJICHHSI ~ MCCIEAOBAaHUS, [eJaTh  BBIBOJBI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOIIOICHU U OIIBITOB;

IPOBOJUTH OMBITHI MO HAOMIONEHUIO (U3WYECKUX SBICHUW WU
(GU3NIECKUX CBOWCTB Ten (M3ydeHHE BTOpPOro 3akoHa HpioTOHA, 3akoHa
COXpaHEHUS] DHEPTUH, 3aBUCHMOCTH TEPHOJa KOJCOAHWA MPYyKUHHOTO
MasTHAKA OT MacChl Tpy3a M KECTKOCTU TPYKUHBI U HE3aBHCHUMOCTH OT
aAMIUTATY/IBI MAJIBIX KOJICOAHUH, IPSIMOJIMHEHOE PacIIpOCTPAHEHUE CBETA,
pasnokeHne Oeloro CBeTa B CIEKTP, M3yUYEHHWE CBONCTB M300pa)KEHUS B
TUTOCKOM 3€pKajie U CBOWCTB HM300pakKeHHS TpeaMera B coOuparomieit
JMH3E, HAOJIOJCHHWE CIUIOIIHBIX M JIMHEHYAThIX CIIEKTPOB H3IYUYCHHS):
CaMOCTOSATEIILHO  COOMpaTh YCTAaHOBKY W3 HM30BITOYHOrO Habopa
o0opyIoBaHUs, ONKWCHIBATH  XOJ  ONBITAa W  €ro  PE3yJbTaThHI,
(bOopMyTHpPOBATH BHIBOIBI;

IIPOBOJIUTH TP HEOOXOJUMOCTH CEPHIO MPSAMBIX M3MEPEHUH, ONpPeIeIIss
CpellHee 3HA4YCHHE U3MepsIeMOil BenuuuHbl ((HOKYCHOE pacCTOsSHHE
coOuparomieli JIMH3bI), OOOCHOBBIBATH BBIOOP CIoco0a H3MEPEHHS
(M3MepuUTeNBHOTO TTPHOOpPA);



IPOBOJUTH HCCIIEJOBAHUE 3aBUCUMOCTEH (U3MYECKMX BEIMYHUH C
UCIIOJIb30BAHUEM TPSIMBIX HM3MEpPEHHU (3aBUCHUMOCTH IYyTH OT BpPEMEHH
IpU PaBHOYCKOPEHHOM [IB)KEHMHM O€3 HayaJlbHOM CKOpPOCTH, NEpHoJa
KOJeOaHU MaTeMaTHYeCKOro MasTHHKA OT JUIMHBI HUTH, 3aBUCHMOCTH
yria OTpaX€HUs CBeTa OT yIJla MaJeHus U yrja MNpejoMJIeHUs OT yria
NaJeHus). IUIAHUPOBATh HCCIICJOBAHUE, CAMOCTOSTEILHO COOMpATh
YCTaHOBKY, (UKCHUpPOBaTh pe3yJdbTaThl IMOJYYEHHOM  3aBUCHUMOCTHU
¢bu3nuecKX BEJIMYMH B BUAE TaOMWIl U TpaduKOB, AeNaTh BBIBOIBI IO
pe3yibTaTaM UCCIeI0BaHuUS;

NPOBOJUTh KOCBEHHBIC H3MEpeHHUs (U3NYCCKUX BEIUYMH (CpeaHss
CKOpPOCTb M YCKOpEHHE Tejla IpH PaBHOYCKOPEHHOM JIBUYKEHUH,
YCKOPEHHE CBOOOJHOTO TMAaJCHUS, KECTKOCTh MPYXKHUHBI, KOIPPHUIIUEHT
TPEHUS CKOJBKEHHSA, MEXaHHueckas paboTa U MOLIHOCTh, YacToTa H
nepuoa  KojeOaHWM MaTeMaTUYecKOro U NPYKHMHHOTO MAasiTHHKOB,
ONTHYCCKAss CHJIa COOWpAIOIICH JIMH3BI, PAJUOAKTHUBHBIA  (HOH):
IUTAHUPOBATh HM3MEPEHUs, COOMPATh 3KCHEPUMEHTAIbHYIO YCTaHOBKY W
BBITIOTHITh U3MEPEHHsI, CIEAys] MPEII0KEHHOW MHCTPYKIIMH, BBIYUCIATH
3HAYEHUE BEJIMYMHBI U aHAJTU3UPOBATh MOJyYEHHBIE PE3YJIbTaThl C YUETOM
3a1aHHOM MOT'PELIHOCTU U3MEPEHN,

coOro1aTh MpaBuiia TEXHUKK 0€30MacHOCTH MpHU padoTe ¢ 1abopaTOpHbIM
000py/1I0BaHUEM

paznuyaTh OCHOBHBIE TIPU3HAKM M3YUYEHHBIX (U3WYECKUX MOJETeH:
MaTepHalibHasi TOYKa, aOCONIOTHO TBEPIOE TENIO, TOUCYHBIM HMCTOYHHK
CBeTa, JIy4, TOHKas JIMH3a, IUIaHETapHas MOJeJdb aToMa, HYKJIOHHAs
MOJIeIb AaTOMHOTO S/Ipa;

XapaKTepu30BaTh TPHUHIUIBI  JEHCTBUS HM3YyYCHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOW HAa WX OMUCaHus (B TOM YHCIE:
CHOHUIOMETP, NaTYMKU TOJIOKEHUS, PACCTOSHHUA M YCKOPEHUS, pakera,
’XOJOT, OYKH, MEepuckKor, (oroanmapar, ONTHYECKUE CBETOBOJBI,
CIEKTPOCKOI, JO3UMETp, Kamepa BuibcoHa), HCIONB3YyS 3HAHUS O
CBOMCTBax (U3MYECKUX SBJIEHUA U  HeoOXxoaumble  (U3HUECKUE
3aKOHOMEPHOCTH;

UCTIOJIb30BaTh CXEMbI M CXEMATHYHBIC PUCYHKH H3yUYEHHBIX TEXHUYECKHX
YCTPOUCTB, M3MEPUTENIbHBIX MPUOOPOB M TEXHOJOTHMYECKUX MPOILECCOB
Opy pEHIeHUH YYeOHO-IIPAKTUYECKUX 3a7ad, ONTHYECKHE CXEMBbI IS
MOCTPOEHUS N300PAKEHUI B TNIOCKOM 3epKajie U coOuparoiei JMH3e;
OPUBOAUTH  MpUMepbl  (HaXOoAuWTh  HHPOPMAIMIO O  IpUMEpax)
MPAKTUYECKOTO MCIOIb30BaHUS (U3MUECKUX 3HAHWNM B TOBCEIHEBHOM
KU3HU 7151 obecrieueHrs 0e30MacHOCTH Mpu oOpaiieHuu ¢ mpudbopamu u



TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHHUS 3J0POBbsI U COOJIOJCHUS
HOPM 3KOJIOTUYECKOTO MTOBEAEHHUS B OKPYKAIOLIEH Cpele;

OCYILIECTBJISITh MOUCK MHMOpMauuu (PU3UUECKOro CoJepKaHus B
HNHuTepHeTe, caMoCTOATENHHO (OPMYIIUPYST TOMCKOBBIN 3aMpOC, HAXOIUTh
MyTH ONPEeNIeHHs] JOCTOBEPHOCTH MOJYyYEHHON MH(POpPMAIIMK HA OCHOBE
MMEIOIINXCS 3HAHUM U JOTIOJIHUTEIbHBIX UICTOYHUKOB,

WCIIOJIb30BaTh MPU BBITOJHEHUH YUYEOHBIX 3aJIaHU HAYYHO-TIOMYJISPHYIO
JUTEPaTypy  (PU3UYECKOTO  COJEp)KaHMs, CIPAaBOYHbIE MaTepUabl,
pecypcsl cetu HTEpHET, BAaAeTh MPUEMAMH KOHCIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHusa UH(POPMALIUU U3 OJTHON 3HAKOBON CUCTEMBI B APYTYIO;
co3/71aBaTh COOCTBEHHBIC NMUCHMEHHBIE W YCTHBIE COOOINECHHUS Ha OCHOBE
uHbOpMAIIMK W3 HECKOIBKUX HMCTOYHUKOB (U3MUECKOTO COJIep KaHMs,
MyOJIMYHO MPENICTABIATH PE3YJIbTaThl IPOESKTHOM UM HCCIEI0BATENbCKON
JNEATENBHOCTH, TMPH O3TOM TPaMOTHO  HCHOJIb30BaTh  W3yYEHHBIN
NOHSATUMHBIA amnmapaT H3ydyaemoro pasjena (QPU3MKd U COMPOBOXKIATH
BBICTYIUICHUE TIpe3eHTalued C y4€TOM OCOOEHHOCTEW ayAuTOpUU
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIIACC
KoauyecTBo yacoB JJIeKTpOHHBbIE
Ne HaumeHoBaHue pa3/iesioB H TeM (uudposbie)
Konrtpoabust IIpakTHyeckue
n/n NPOrpaMMbI Bcero o0pa3oBaTesbHbIE
e padoTsl padoTbI
pecypcest
Pazzen 1. ®dusuka u eé posib B NO3HAHMM OKPYKAIOLIEr0 MHPa
Bbubmrorexa [JOK
11 Pusiica - HayKa 0 NPHPOA 2 https://m.edsoo0.ru/7f416194
Bubmrorexa [JOK
12 DUSHHCCKHE BEIHM AL 2 ! https://m.edso0.ru/7f416194
. Bubmmoreka [IOK
1.3 EcTecTBeHHOHAYYHBIN METO[] TO3HAHHS 2 1 https://m.edsoo.ru/7f416194
Hroro mo pazaeny 6
Pa3zzien 2. IlepBoHayaibHbIe CBEICHUS 0 CTPOEHUH BelleCTBA
Bbubmmoreka [IOK
21 Crpoenne peuecTsa ! https://m.edsoo.ru/7f416194
29 JIBr>keHUe W B3aUMOJICHCTBHE YaCTHI] 2 1 Bubmmorexa LIOK
' BeLlecTBa https:/m.edso0.ru/7f416194
Bubrorexka [JOK
2.3 ArperatHble COCTOSHHS BEILIECTBA 2 https://m.edsoo.ru/7f416194
Hroro no pazgeny 5
Pazgen 3. JIBM:keHHe M B3aUMOJIeiiCTBHE TeJl
Bubnunoreka [JOK
31 Mexarmeckoe BimkeHHe 3 https://m.edso0.ru/7f416194
Bubnunoreka [JOK
32 Hnepuwns, macca, niotrocts 4 ! https://m.edsoo.ru/7f416194




Bubnmnoreka [JOK

33 Crna. Buper cun 14 2 https://m.edsoo.ru/7f416194
Wroro mo pazneny 21
Pazzen 4. JlaBjenne TBEPABIX TeJl, JKMAKOCTEl U ra3oB
a1 [Hasnenue. [lepenaua naBneHus TBEPABIMU 3 Bubmmorexa LIOK
' TEJIaMH, )KUIKOCTIMH M Ta3aMK https://m.edsoo.ru/7f416194
Bbubmmoreka [JOK
4.2 Hlasrenue xuakocTn 5 https://m.edsoo.ru/7f416194
Bbubmmoreka [IOK
4.3 AtmocdepHoe naBieHue 6 https://m.edso0.ru/7f416194
44 JlelicTBHE KUIKOCTH U ra3a Ha IorpyEHHOe 7 3 Bubnuotexa IIOK
' B HHUX TEJIO https://m.edso0.ru/7f416194
Hroro no pazgeny 21
Pa3nen 5. PagoTa m MoIHOCTD. DHeprus
bubaroreka [JOK
51 PaGora u momHocTs 3 ! https://m.edsoo.ru/7f416194
Bubnunoreka [JOK
52 Tpocthic Mexanmsmbt 5 1 https://m.edso0.ru/7f416194
Bubnunoreka [JOK
53 Mexanmeckas SHeprus 4 1 https://m.edsoo.ru/7f416194
Hroro o pazaeny 12
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB T10 68 12

ITPOTPAMME




8 KIIACC

KoanyecTBo uyacoB JJIeKTpOHHBbIE
HaumenoBanue pa3aeno e OBbIe
Ne i/ HUMEHOBAHHE PAIICIOn H TeM Kounrpoasnsbie | IlpakTuueckue (unposbie)
NPOrpaMMbI Bcero o0pa3oBaTe/bHbIe
pa6oTsl padoTbI
pecypcsl
Paznea 1. TensioBble siBjeHUst
. Bbubmmorexa LIOK
11 Crpoenne u cBoiicTsa BeiecTBa ! https://m.edsoo.ru/7f4181ce
Bubmrorexka [JOK
12 Tennossie npoucccst 21 ! S https://m.edsoo.ru/7f4181ce
HUroro mo pasgeny 28
Pa3znen 2. DuiekTpuyecKne H MATHUTHBIE SIBJIEHUS
21 DIeKTpUYecKne 3apsiibl. 3apsuKeHHBIC Tela 7 1 Bubmmorexa LIOK
' 1 MX B3aUMOJCHCTBHE https://m.edsoo.ru/7f4181ce
N . Bubmmorexa LIOK
2.2 TToCTOSIHHBIN MEKTPUIECKUiT TOK 20 1 7 https://m.edsoo.ru/7f4181ce
bubmorexa [JOK
23 MaruuThbIe ABICHS 6 ! 15 https://m.edsoo.ru/7f4181ce
Bbubrorexa [JOK
24 OUICKTPOMATHHTHAA HEAYKUHA 4 https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 68 3 145
TIPOTPAMME )




9 KJIACC

KoanyecTBo uyacoB JJIeKTpOHHBbIE
HaumeHoBaHHe pa3aesoB U TeM upposbie
Ne i/ pasn Kounrpoasnsbie | IlpakTuueckue (pp )
NPOrpaMMbI Bcero o0pa3oBaTe/bHbIe
pa6oTsl padoTbI
pecypcesbl
Paznea 1. MexaHuuyecKkue siBJICHHS
11 MexaHHYecKoe IBHKEHUE U CIIOCOOBI €ro 10 1 Bbubmrorexa [JOK
' ONHMCAHUS https://m.edsoo.ru/7f41a4a6
Bubnunoreka [JOK
1.2 B i 2 1
sanvoaenctaie el 0 8 https://m.edsoo.ru/7f41a4a6
Bubnunoreka [JOK
13 3aKOHbI COXpaHeHHA 10 3 https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 40
Pazges 2. MexaHn4ecKHe KOJIeOAHUS ¥ BOJHBI
Bubmmrorexa [JOK
2.1 M 0 7 3
CRAMHICCIHE KONCDAMHA https://m.edsoo.ru/7f41a4a6
bubrorexka [JOK
2.2 M . 8 1 3
CXAHHUECKAE BOTHEI. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nes 3. DyIeKTPOMATHUTHOE MOJIe M YJIEKTPOMATHHTHbIE BOJIHbI
31 DIIEKTPOMarHUTHOE TOJIE U 6 2 Bubmmorexa LIOK
' 3JIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Paspnein 4. CBeToBBI€ SIBJICHUS
4.1 3aKOHBI PACIIPOCTPAaHEHHUS CBETa 6 2 bubmorexa HOK

https://m.edso00.ru/7f41a4a6




Bubnmnoreka [JOK

4.2 JIuH3bI U onTHYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
Bubnunoreka [JOK
4.3 Paszsoxxenne 6eoro cBeTa B CIEKTP 3 2 https://m.edsoo.ru/7f41a4e6
HWroro no pasneny 15
Pasgea 5. KBanToBnle siBjieHus
Bubmrorexka [JOK
5.1 Hcnyckanue u noriouieHue cBeTa aroMoM 4 1 https://m.edsoo.ru/7f41a4a6
Bbubrorexka [JOK
52 CTpoene aToMHOrO A1pa 6 ! https://m.edsoo.ru/7f41a4a6
Bbubrorexa [JOK
>3 Flacpuie peakiin ! ! https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 17
Pa3pes 6. lloBTOpHTEIbH0-00001IAI0IIMIT MOTY/Tb
IToBTOpenue 1 0600IIEHHE COJIePKAHUS Bbubnuorexa IIOK
6.1 9 2
Kypca dusmku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4ab
Hroro mo pazzaeny 9
OBILIEE KOJIMYECTBO YACOB I10 102 97

TIPOT'PAMME







IHOYPOYHOE INIJIAHUPOBAHHUE

7 KJIIACC
KoauuecTBo yacon DJIeKTPOHHbIE
0o
J:;n Tewa ypoka Bcero Konrpoawurie | - Hpaktuteckie fl[:;:eﬂnﬂ :g[(};[:())l;::enbnue
padoTsl padoTbI pecypebr
1 dusrka — HayKa 0 MPUpPOJIE. 1 0
SIBJICHUS IPUPOIBI
2 Dusnueckue sBICHUS 1
3 dusznyeckne BeIUINHBI U UX 1
H3MepeHue
VYpoxk-uccnenosanue "M3mepenune
4 TEMIIEPATYPHI IIPU IIOMOIIH 1 1
KUJAKOCTHOI'O TEPMOMETPA U JaTUHUKA
TeMrepaTypsl’”
MeToabl HayYHOTO MO3HAHUSL
5 Onucanne PU3HIECKHX SIBJICHUH ¢ 1 buGmorexa IIOK
N https://m.edsoo.ru/ff09f72a
MOMOIIIBIO MOJIEIIEH
VYpoxk-uccnenosanue "Tlposepka
6 TUIIOTE3bI. JAJIBHOCTH moJyiéta nIapuka, 1 1
IIyHEHHOTO TOPU30HTAJIBHO, TEM
Oouiblile, yeM 0oJblle BBICOTA MycKa'
Crpoenue BemiectBa. OMBITHI,
7 JIOKa3bIBAIOIIUE JUCKPETHOE 1 Bubmiorexa [IOK
https://m.edsoo.ru/ff09fe0a
CTpPOCHHE BEIIECTBA
8 JIBYOKEHUE YacTHUIl BEI[ECTBA 1 bubmorexa LIOK
https://m.edsoo.ru/ff0a013e
9 Ypok-uccnenoBanue «OMnbIThI 110 1 1




HaOJIIOIEHHIO TEIIOBOTO pacmupeHust

ra3oB»
10 ArperatHbie COCTOSIHHSI BEIIECTBA
Oco6GEeHHOCTH arperaTHbIX COCTOSIHUN
1 Bozbl. O600IEeHHE TI0 pa3aely bubmmoteka LIOK
«IlepBoHayaNbHBIE CBEACHUS O https://m.edsoo.ru/ff0a0378
CTPOCHHH BEIIECTBA»
MexaHn4ecKoe JBIKCHUE.
12 PaBHOMEpHOE 1 HEpaBHOMEPHOE bubmmorexa LIOK
https://m.edsoo.ru/ff0a05c6
JIBIDKCHHE
Bubnuoteka [JOK
13 Cropocts. Eansmie! cropocTh https://m.edso0.ru/ff0a079c
14 Pacuer myTH u BpeMeHH ABHKEHUS bubmorexa IIOK
https://m.edsoo.ru/ff0a0ae4
Muepuus. Macca — mepa bubmoteka LIOK
15
WHEPTHOCTH TN https://m.edsoo.ru/ff0a0c10
16 IInotHOCTH BemecTBa. Pacuer macchl Bubnumorexa LIOK
1 00bEMa Tella 110 ero IMIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopartopHas pabora «OnpeneneHue
IUIOTHOCTH TBEPJIOTO TEJIay
Pemienue 3anau no reme "I[lnorHoctsh Bubnunorexa [IOK
18
BellecTna” https://m.edsoo.ru/ff0al23c
Cuita Kak XxapaKkTepUCcTHKa
19 B3aumoelicTeus tei. Cuiia
ynpyroctu. 3akoH I'yka
JlaGoparopHas pabota «M3yueHue
20 3aBUCHMOCTH PACTSIKEHUS

(neopmanium) Ipys>KMHBI OT
MIPUIIOKEHHOM CHIIBI»




21 [[sIBnenne tsarorenus. Cuna TSHKECTH
CBs13b MEX]Ly CHIION TSDKECTH U

22 Maccoi Tenz}./Bec Tena. Pemenne bubmmorexa LIOK

https://m.edsoo.ru/ff0al778
3aga4 1o reMme "Cua tsoxectu”

23 Cuuta TsDKeCTH Ha APYIUX IUIaHeTax. bubmoteka LIOK
Du3nyecKkue XapakTepUCTUKH IIaHeT https://m.edsoo.ru/ff0a1502

Bbubmmorexa [JOK

24 Vsmepenne e, Jlunamomerp https://m.edsoo.ru/ff0al8cc

bubimoreka [JOK

25 Bec Tena. Hepecomocrs https://m.edsoo.ru/ff0al778
CroxeHne ABYX CHJI, HallpaBJIEHHBIX

26 10 OJTHOM H?);{}I\I/[oﬁ. b BuGmorexa [IOK

. https://m.edsoo.ru/ff0ala70
PaBHozelicTBYIOIIAS CHIT

97 Pemenue 3ama4 no reme
"PaBHozeiicTByIOIIAs CcHT”

28 Cuuta Tpenus u e€ Buapl. Tpenue B bubmuoteka LIOK
NPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaboparopHas pabora «M3yueHue
3aBUCHMOCTH CHJIBI TPSHUS

29 CKOJIBYKCHHUS OT CHJIBI JaBJICHUS U bubmmorexa IOK

https://m.edsoo.ru/ff0alcc8
XapakTepa CONPHKACAIOIIHXCS
MOBEPXHOCTEN»

30 Permienue 3anau Ha onpeneneHue
PaBHOJCHCTBYIONIEH CHUIIBI
Pemenue 3agau o remam: «Bec

3 Tenay, «I"papuueckoe u3oOpakeHune Bbubnmorexa IIOK
cm», «Cuibr», «PaBHOEHCTBYIOMAS https://m.edsoo.ru/ff0alde0
CHII»

32 KonTponbsHas paboTa no Temam:




«MexaHnuyeckoe JIBUKeHHEY», «Macca,
IUIOTHOCTE», «Bec Tema»,
«I'paduyeckoe H300paXKeHUE CUIT,
«CHIBD»

Jasnenue. CiocoObl yMEHBILICHUS U

bubimoreka [JOK

33 YBEJIMYEHUS NABICHUS https://m.edsoo.ru/ff0a20a6
JlaBneHue raza. 3aBUCUMOCTh
34 JaBJICHUS ra3a otT 00béMma, Bubmiorexa [[OK
https://m.edsoo.ru/ff0a2376
TeMIepaTypsl
Tlepenada naBneHwus TBEPABIMU
35 Tenl?cmfn, mli[mcocmMn u f:i’,aMI/I. bubmmorexa LIOK
https://m.edsoo.ru/ff0a25b0
3axon [Tackans
36 JlaBneHue B )KMIKOCTH U rase, Bubnuoteka [JOK
BBI3BAHHOE JEHCTBUEM CWIIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemrenne 3amad mo Teme «/lapienue B Bbubmmoreka [JOK
JKMIKOCTH U rase. 3akoH Ilackams» https://m.edsoo.ru/ff0a2826
Bubnuoteka [JOK
38 Coobuatommecs cocy s https://m.edsoo.ru/ff0a2970
39 TuppaBmuueckuii mpecc bubmmorexa TIOK
https://m.edso0.ru/ff0a3136
40 Manomertpst. [TopmneBoit
JKHJIKOCTHBIH HacoC
ATMocdepa 3eMiIu U IPUIUHBI €& bubmuoteka LIOK
41
CYIIIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
42 Bec Bozayxa. AtmocdepHoe Bbubnmorexa LIOK
JIaBJICHUE https://m.edsoo.ru/ff0a2b5a
43 M3mepeHne aTMOC(epHOro AaBieHUS. bubmoteka [IOK
Onsit Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCHMOCTh aTMOC(HEPHOTO bubmmoreka [JOK




NIABJICHUS OT BBICOTHI HAJl YPOBHEM
Mopsi

https://m.edsoo.ru/ff0a2fc4

Bapomerp-anepoun. Atmocheproe

bubimoreka [JOK

45 JIABJICHUE HA PA3JIUYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
6 Pemenue 3amau no reme "
ATMocdepHoe naBneHue”
JleiicTBre JXUIAKOCTH ¥ Ta3a Ha
47 TIOTPY>KEHHOE B HUX TEJNO. Bubmorexa LIOK
https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlabopartopHas pabora «OnpeneneHue
48 BBITAIKUBAIOILEH CHUIIBI, Bubmuoteka [JOK
JIEMCTBYIOILEH Ha TEJI0, OrPyKEHHOe https://m.edsoo.ru/ff0a33fc
B )KUJIKOCTB»
JlaboparopHnas pabora mo Teme
49 «HccnemoBanue 3aBUCHMOCTH Beca Bbubmmoreka [JOK
Tena B BOJE OT 00bEMa MOTrpyKeHHOH https://m.edsoo.ru/ff0a3514
B JKHJIKOCTh YacTH TeJia»
Bubnuoteka [JOK
50 Tnasaime Tex https://m.edsoo.ru/ff0a3a96
JlaGoparopHas paboTta
51 "KoHcTpyupoBaHue apeoMeTpa 1in
KOHCTPYUPOBAHUE JOAKH U
orpeeseHue e€ rpy30noabEMHOCTH"
Pemenne 3agau o temam: «IlnaBanue
52 cynoB. Bo3nyxoruiaBanue», Bbubnmorexa LIOK
«JlaBneHue TBepABIX TeN, KUAKOCTEH https://m.edsoo.ru/ff0a3654
U ra3oB»
53 Kontponsnas pabora mo teme

«/JlaBneHue TBepABIX Tel, KUAKOCTEH




1 ra3soB»

Bubnuotexa [JOK

o4 Mexanecias pabora https://m.edso0.ru/ff0a3f82

bubnunorexa [JOK

5 MommocTs. EARHHUEL MOIHOCTH https://m.edsogru/ﬁ0a3f82
Ypoxk-uccnenosanue "Pacuér

56 MOIITHOCTH, Pa3BUBAEMOH IIPH 1
1o1bEME 110 JiecTHHIE"

57 IIpocTsie MexaHu3MBbI. Phryar.

PaBHoBecHe cui Ha ppluare
Poruaru B TexHuKe, OBITY U TIPUPOJIE.
JlabopartopHast pabota Bubnmoreka LIOK

58 . 0.5
«VccnenoBanne yciuoBUil paBHOBECHS https://m.edsoo.ru/ff0a478e
pbIuara»

59 Pemenue 3agad no teme «YcioBus Bubnmorexa [JOK
paBHOBECHSI pplyara» https://m.edsoo.ru/ff0a48a6
KoaddunmenT nonesnoro neiicTust
MexaHu3Mma. JlaboparopHast pabota

60 . 0.5
«3mepenne KI1/1 HaknoHHOM
TJIOCKOCTH»

61 Pemenne 3amxay mo teme "Pabora, bubmmoreka [JOK
mormHocTh, KITI" https://m.edsoo.ru/ff0a4c48
Mexanuueckast SJHEprusi.

62 KuHernueckas ¥ MOTEHLMAIbHAS Bubmrorexa HOK

https://m.edsoo.ru/ff0a4252
SHEprus

63 3aKOH COXpaHEHHUsT MEXaHMYECKON Bbubnmorexa LIOK
OHEPrUH https://m.edsoo.ru/ff0a4360

64 YPOK-IKCIIEPUMEHT 110 TEME 1

"OKCIIepUMEHTAIbHOE ONpe/ic/ICHUE




U3MEHEHHS KUHETHUECKOH U
MOTEHINAIBLHON SHEPTUH TIPH
CKATHIBAHUHM TeJIa 110 HAKJIOHHOM
IIOCKOCTH

KonTponsnas pabora mo reme

65 «PaboTa 1 MOLIHOCTB. DHEprus» 1

66 PesepeHBIi ypok. PaboTta ¢ TekcTamu 1 bubmuoteka LIOK
1o TeMe "MexaHn4yeckoe JIBrkeHne"” https://m.edsoo.ru/ff0adee6
PesepBHbIii ypok. Pabora ¢ TekcTamu

67 o Teme "/laBnenue TBEPABIX Te, 1 bubmmorexa LIOK

R " https://m.edsoo.ru/ff0a4ffe

JKUAKOCTEH U ra3oB
PesepBHbiii ypok. Pabora ¢ Tekctamu

68 o teMe "Padora. MOIHOCTG. 1
Oneprus”

OBIIEE KOJIMYECTBO YACOB I10 68 12

ITPOTPAMME




8 KIIACC

KoanyecTBo yacoB DJIeKTPOHHbIE
Jara
Ne uugpoBbIie
Tema ypoka Kourpoasnsbie | IlpakTuyeckue | HM3y4YeHH
n/n Bcero o0pa3oBaTebHbIE
pa6oTsl padoTsI A
pecypcsl
OCHOBHBIE TIOJIOKEHHUS MOJICKYJISIPHO-
1 KMHETHYECKOW TCOPHU U MX OIBITHBIE 1 Bubamorexa [TOK
P https://m.edsoo.ru/ff0a5256
TOATBEPK ICHUS
2 Macca u pa3Mep aTOMOB U MOJIEKYJT 1
3 Mopenu TBEpOTO, )KUIKOTO U 1 Bubmunorexa [JOK
ra3000pa3HOro COCTOSHHI BELIECTBA https://m.edsoo.ru/ff0a540e
OOBsICHEHHE CBOWMCTB TBEPAOTO,
4 JKHUIKOTO U Ta3000pa3HOr0 COCTOSHUI 1
BEIIECTBA HA OCHOBE IMOJIOKEHUI
MOJICKYJISIPHO-KUHETHYECKOH TEOPUH
Bubmuoreka [IOK
5 Kpucrammyeckue u amopusie Tena 1
P pd https://m.edsoo.ru/ff0a5800
6 CMaduBaHUe U KalULIIPHOCTb. 1 bubmuoteka LIOK
IloBepXHOCTHOE HATSDKEHUE https://m.edsoo.ru/ff0a5530
7 TemnoBoe paclIupeHne U CKATHE 1 buGmorexa LIOK
P P https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TEMIIEPATYPBI CO
8 CKOPOCTBIO TETJIOBOTO JBIKCHHUS 1
YaCTHIL
9 Buytpennsas sneprus. Croco0st 1 bubmoteka [IOK
U3MEHEHMs] BHYTPEHHEH 3HEpruu https://m.edsoo.ru/ff0a5c60
Bubmuoreka [IOK
10 Bu sl Teronepenaun 1 1

https://m.edsoo.ru/ff0a6412




Ypox-koupepenuus "Ipaktuyeckoe
HCIIOIb30BaHNE TETUIOBBIX CBOWCTB

Bubnmorexa LIOK

11
BELIECTB ¥ MAaTEPUAJIOB B IIETISAX https://m.edsoo.ru/ff0a65c0
JHeprocoepexeHus’”
KonmyecTtBo TernoTel. Y aenbHas bubnmoreka [JOK

12
TEIIOEMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHEHHE TEIIOBOro OanaHca. bubmuoteka LIOK

13
Terio00MeH U TEIIOBOE PaBHOBECHE https://m.edsoo.ru/ff0a7088
JlaboparopHas pabora

14 "UccnenoBanue sIBICHUS bubmmoreka [JOK
TerI000MeHa MPU CMEIINBAaHUU https://m.edsoo.ru/ff0a6a98
XOJIOJHOM U ropsiueit BoJbI'
Pacuer konnyecTBa TEIIOTHI,

15 HEoOXO0AMMOro JUIsl HarpeBaHus Tena
Y BBIICNISICMOTO UM NPH OXJIAXKICHHU

16 JlabopatopHast pabota "OnpeneneHue Bbubnmorexa LIOK
Y/ICIbHOM TEIIOEMKOCTH BelecTa” https://m.edsoo.ru/ff0abbb0
OHeprus TOIUIUBA. Y IeIbHAs TEILIOTa bubmoteka LIOK

17
CropaHust https://m.edsoo.ru/ff0a7b5a
IInaBnenue u oTBEepACBaHUEC

18 KPUCTAJUIMYECKUX TEIL. Y AebHas Bubmiorexa HOK

P ' https://m.edsoo.ru/ff0a71d2

TEILIOTA [UIABJICHUS

19 JlabopatopHast pabota "OnpeneneHue Bubnmnorexa [JOK
YACIBHOM TEIUIOTHI IJIaBJICHUS Jbaa" https://m.edsoo.ru/ff0a72fe
Ilapoo6pa3zoBaHue U KOHEHCAIKS. Bubnuorexa IJOK

20
Wcnapenue https://m.edsoo.ru/ff0a740c

21 Kunenue. Y nenpHas temnora Bubmuoreka [JOK

napooOpa3oBaHus U KOH/ICHCAIIHH.
3aBUCHMOCTb TEMIIEPATypPbl KUIICHHS

https://m.edsoo.ru/ff0a786¢




oT aTMOC(l)epHOFO JIABJICHUA

22

Bnaxxnocts Bozayxa. Jlabopatophas
pabota "OnpeneneHue
OTHOCHTEJIHOM BJIQXXHOCTH Bo3ayxa'

Bbubmnoreka [IOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3anau Ha onpeneieHue
BJIAXXHOCTH BO3yXa

24

TIpuHIMITBL paOOTHI TETIOBBIX
neurareneil. [Tapoast TypOuHa.
JlBuraresib BHyTPEHHETO CTOPAHUSI

25

KI1/J] TerioBoro qBuratels.
TemioBbIE ABUTATEIN H 3aIUTA
OKpY>Karollel cpespl

Bubnuoteka [JOK
https://m.edsoo.ru/ff0a7c7c

26

3akoH COXpaHCHUs U IPEBpAlICHUS
OHCPI'UH B TCIUIOBBIX ITpoHeccax

27

TloaroToBka kK KOHTPONBHOH padoTe
1o Teme "TernoBsle sIBICHUS.
M3meHeHne arperaTHbIX COCTOSHUM
BelecTna’

Bubmmorexa [JOK
https://m.edsoo.ru/ff0a83f2

28

KonrpossHas pabora 1o teme
"TennoBele sBICHUSA. 3MeHeHne
arperaTHbIX COCTOSIHA BelecTa"

bubnuoteka [JOK
https://m.edsoo.ru/ff0a86ae

29

DnexTpusanys Ten. [[Ba poxa
JJICKTPUYECKHX 3apsIJIOB

30

VYpoxk-uccnenoBanue "nekTpusanus
TeJN HHIYKIMCH 1 IpH
COIPUKOCHOBEHUH"'

31

B3aumopeiicTBue 3apsuKeHHBIX TEIl.
3akon Kysnona

Bbubmnoreka [IOK
https://m.edsoo.ru/ff0a87e4

32

3H6KTpI/I‘{eCKOC 110JIC.

bubnmoteka IIOK




HarpspkeHHOCTB 3MEKTPUYECKOro
noutst. [IpyHIMT Cyneprno3uunuu
ICKTPUYCCKUX TTOJIeH

https://m.edsoo.ru/ff0a8a0a

Hocurenu snekrpuyeckux 3apsaos.

33 OnemenTapHsbIi 3apsaa. CTpoeHue
aToma
34 TIpoBoAHUKY U AUDIEKTPUKU. 3aKOH Bubnuorexa [JOK
COXPaHEHHsI AIIEKTPHUECKOTO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenne 3axay Ha nprMeHeHNE bubmotreka LIOK
CBOWCTB 3JICKTPHYECKHX 3apA/I0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKU TOK, YCIIOBHUS €T
36 CYILIECTBOBaHUA. VICTOYHUKH Bubmiorexa LHOK
https://m.edsoo.ru/ff0a95a4
JIIEKTPUYECKOTO TOKA
37 JleficTBUs 27EKTPUIECKOTO TOKa bubmmorexa LIOK
https://m.edsoo.ru/ff0a96b2
VYpok-uccienoanue "JleiicTre
38 JJIEKTPUYECKOTO TTOJIS Ha TIPOBOXHUKU 1
U IUBJIEKTPUKH "
39 DJEeKTPUYECKH TOK B METaJlIax, bubmoteka [IOK
JKHJIKOCTSIX M ra3ax https://m.edsoo.ru/ff0a9838
40 DIeKTpHYECKasi LIeNb 1 €€ COCTABHbIE
4acTu
Cuna toka. JlJaboparopnast paborta
41 "H3MepeHue U PeryIHpOBaHUE CHIIBI 0.5 Bubmmorexa LIOK
" https://m.edsoo.ru/ff0a8bd6
TOKA'
DNeKTpUYECKOe HANPSUKEHHE.
42 Bonbst™merp. JTaGopaTtopnas pabora 05 bubmuoteka LIOK

"3mepeHue 1 peryaupoBaHue
HarnpspKeHust'

https://m.edsoo.ru/ff0a%e14




COHpOTI/IB.]'IeHI/Ie NPpOBOIHHUKA.

Bubmunorexa [JOK

43 Y enpHOE CONPOTHBIICHHE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlaGoparopHas paboTa "3aBHCUMOCTb
a4 3JIEKTPUYECKOTO COMPOTUBIECHUS bubmoteka LIOK
MIPOBOJIHUKA OT €T0 JAJIUHBI, IIIOLIaIu https://m.edsoo.ru/ff0aa738
HOIEPEeYHOro CeueHus U MaTepuana”
3aBHCHMOCTB CUJIBI TOKA OT
45 HanpspkeHus. 3akoH OMa Juisd yyacTka Bubmiorexa [[OK
https://m.edsoo.ru/ff0aad4a
LenH
JlaboparopHnas pabora
"HccenoBanme 3aBUCUMOCTH CHIIBI
46 TOKa, WAYIIETO Yepe3 pe3UCTop, OT Bubmorexa TIOK
https://m.edsoo.ru/ff0aa04e
COIPOTHUBIICHHS PE3UCTOpA U
HanpsHKeHUs Ha pe3ucrope’”
47 TlocnenoBarenbHOE 1 MapalICIBHOS
COCIMHCHUSI IPOBOHIKOB
Jlaboparopnast pabota "IIpoBepka
48 TIpaBHJIa CIOKECHUS HANPSDKEHUH TPH bubmoteka LIOK
NI0CJIEIOBATEIIBHOM COCJUHEHUH ABYX https://m.edsoo.ru/ff0aaa58
pe3ucTopos”
JlaboparopHas pabota "[IpoBepka
49 npaBHia JJIsl CUIIBI TOKA MIPU bubmuoteka LIOK
napaJuIelIbHOM COCIMHEHUU https://m.edsoo.ru/ffO0aadle
pe3uctopos”
Penrenune 3a1a4 Ha MpuMeEHEHHE
50 3akoHa OMa Jutsl pa3IiuIHOro bubmorexa LIOK
https://m.edsoo.ru/ff0aaf8a
COCAMHCHUSI IPOBOIHUKOB
51 PaboTa 11 MOIIHOCTH ANIEKTPHUUECKOTO Bbubmmorexa [JOK

toka. 3akoH JDxoyns-JleHna

https://m.edsoo.ru/ff0ab124




Jlabopatopnast pabota "Onpenenenue

52 a0O0TBI M MOIIHOCTH JICKTPUYECKOTO 1 buGmmorexa [IOK
p " B P https://m.edsoo.ru/ff0ab3e0
TOKA
DEKTPUUECKHE IICTH U MOTPeOUTENN
53 SHCKTTqueCKOﬁ SHEPTUU B T6l:>1T Bubmorexa TIOK
P p Y https://m.edso0.ru/ff0ab660
KopoTkoe 3ambikaHue
TlonroroBka Kk KOHTPOJIBHOM padboTe
1o TeMe "DIIEKTPUUYECKUE 3apsiIbl.
54 3apspKeHHBIE Tela B UX bumorexa [IOK
p N . https://m.edsoo.ru/ffO0abd2c
B3auMoieicTBys. IlocTOSIHHBIM
3JIEKTPUYECKUI TOK"
KontpossHas pabora mo teme
"DNEKTPUYCCKHUE 3apSIIbl.
55 3aj mKel:IHme Tena I/IpI/IX bubmmorexa LIOK
P N . https://m.edsoo.ru/ff0abea8
B3auMoieicTBus. [locTOSIHHBIH
JNEKTPUUECKHUH TOK"
56 TTocTOsIHHEIE MATHHTBI, KX
B3aMMOJICHCTBHE
57 Ypoxk-uccienosaunue "M3ydenue 1 bubmoreka LIOK
ITOJIEH MTOCTOSIHHBIX MArHUTOB" https://m.edsoo.ru/ff0ac3d0
MarauTHoe noJie. MarHuTHOE 1ose
58 3eMJId 1 ero 3HaueHue [ KU3HU Ha Eubmorexa [HOK
https://m.edsoo.ru/ffOacOba
3emite
OmnpbIT Dpcrena. MarauTHOE T0NIE
59 3JIEKTPUYECKOr0 TOKa MarHuTHoe Bubamorexa [TOK
P https://m.edsoo.ru/ff0ac1d2
I10JI¢ KATYIIKKA C TOKOM
60 TIpuMeHeHHe MEKTPOMArHUTOR B 0.5 Bubnnoreka IJOK

texHuke. Jlaboparopnas padora
"N3yuenue neicTBUS MAarHUTHOTO

https://m.edsoo.ru/ff0ac74a




10JIsL Ha IPOBOJIHUK C TOKOM"

DNeKTpOBUraTeNb NOCTOSHHOTO
TOoKa. Mcnoap30Banue
3JIEKTPOJBUTaTENeil B TEXHUIECKUX

61 YCTpOMCTBax U Ha TPAHCIIOPTE. bubmorexa [{OK
https://m.edsoo.ru/ff0ac86¢c
JlaGoparopHas paboTta
"KoHcTpyupoBaHue U U3y4eHHE
paboThI AMEKTPOABUraTEIs"
OmnbiTer @apases. 3aKkoH
62 JNEKTPOMArHUTHOW HHIYKIHH.
IIpaswito Jlenna
OnekrporenepaTop. Cocoobl
HOJTy9EHHS STEeKTPUIECKOH SHEPTHH.
63 DNeKTpOoCTaHIIUK Ha
BO300HOBIISIEMBIX HCTOYHUKAX
SHEpruu
TlonroroBka Kk KOHTPOJIBHOM padboTe
64 1o Teme "DIeKTpudYecKue u
MarHuTHBIE SIBJICHUS
KonTtpossHas pabota o teme
65 "DNeKTPUIECKHE U MarHUTHBIC Bubmorexa LIOK
" https://m.edsoo.ru/ffO0ach14
SIBJICHUS
66 PesepsHsiii ypok. PaboTta ¢ TexcTamu bubmuoteka LIOK
1o TeMe ""TerIoBkIe ABJIEHHS " https://m.edsoo.ru/ffOacc5e
PesepBHbIii ypok. PaboTa ¢ Tekcramu
67 o teme "TlocTosHHBIH bubmorexa LIOK
. " https://m.edsoo.ru/ff0acdc6
IEKTPUUECKUH TOK
68 PesepsHbiii ypok. Pabora ¢ Tekctamu

1o TeMe "MarHuTHBIC SIBJICHHS "




OBIIEE KOJIMYECTBO YACOB I10
TIPOIT'PAMME

68

14.5




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JI1 YYEHUKA

e ®usuka, 7 kaace/ Mepuimknn U.M., UBanos A.W., AxiinonepHoe o0miectBo «M31aTebCTBO
«ITpocBerieHue»

» ®u3uka, 8 kaace/ Meppimkuu A.B., O61IeCTBO ¢ OrpaHHYEHHON OTBETCTBEHHOCTEIO «[[PODA»;
AxunonepHoe obmectBo «M3marenscTBo «IIpocBemenne»

» ®u3uka, 9 kaace/ Mepvimkun A.B., I'yrauk E.M., O011ecTBO ¢ OrpaHHYEHHOH OTBETCTBEHHOCTHIO

«IPODA»; AxunonepHoe obmectBo «M3natenscTBo «lIpocBemenue»

METOANYECKHUE MATEPHUAJIBI JUISA YUUTEJIA

[Mepwimkun A.B. u np. [IpenogaBanue ¢usuku B 7- 8 kinacce. [locodue st yunreneit —
M.: Ilpoceemenne, 1999
CamocrosiTenbHbIe pabOTHI yHaluxcst Mo Gu3uKe B 7- 8 KL

Junakruueckuii Mmatepuan-M.: IIpocsemienne, 2009

dusuka. Metoaudeckoe nocobdue. 9 kinacc (aBropsl E. M. I'yrhuk, E. B.
PribakoBa).

®dwusuka. Tectsl. 9 knace (aBropsl H. K. Xannanos, T. A. XaHHaHOBA).

®dwusuka. Iunakruueckue marepuaisl. 9 kimacc (aBroper A. E. Mapos, E. A.
Mapomn).

®dwusuka. COOpHHK BOIpocoB u 3a1au. /—9 kiaccel (aBropsl A. E. Mapos, C. B.
[Mo3otickwmit, E. A. Maposn).

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bubnuoreka [JOK
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