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MNOACHUTEJBHASA 3AIINCKA

[lporpamma 1o ¢u3uke Ha ypOBHE OCHOBHOIO o00IIero oOpa3oBaHuUs
COCTaBJICHA Ha OCHOBE IOJIOKEHUH M TpeOOBaHMU K pe3yiabTaTaM OCBOEHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MpPOTpaMMbl, IMPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€tom ¢eaepaibHON paboudel mporpaMMbl BOCIIUTAHUS U
Konuenmun npenoaasanus yaeOHoro npeamera «Duznkay.

Conepxkanue mporpamMmbl 10 (QH3MKE HampaBleHO Ha (opMUpOBaHUE
€CTeCTBEHHO-HAYYHOW TI'PaMOTHOCTH OOYYArOIIMXCS W OPraHU3alfi0 H3y4YeHUS
¢u3MKN Ha JAESITENbHOCTHON OCHOBe. B mporpamme mo ¢Qusuke y4dMTHIBAIOTCS
BO3MOXKHOCTH y4eOHOro mpeamera B peanuzanuu TpedoBanuii ®I'OC OO0
IUTAHUPYEMbIM JIMYHOCTHBIM M METaIPEeIMETHBIM pe3yJibTaTaM 00y4YeHHUs, a TaKxKe
MEXXIIPEIMETHBIE CBS3U €CTECTBEHHO-HAYyYHBIX YUEOHBIX NPEJIMETOB Ha YpPOBHE
OCHOBHOTO 00111€T0 00pa30BaHusl.

[TporpamMMma no (u3MKe ycTaHaBIUBAET paclpeesieHue yueOHOro MaTepuana
1o rojgam oOyueHus (Mo Kjaccam), mpejaraeT IpUMEpPHYIO MOCIe0BATEIbHOCTD
U3y4eHHUs] TeM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHUS NPEIMETHOTO COJICpKAaHUSA U
yu4€Te BO3pacTHBIX 0COOEHHOCTEH 00ydaronIXCsl.

[TporpamMma mo Qu3uke pa3zpaboTaHa € LEIbIO OKa3aHUS METOIUYECKON
MOMOIIH YYUTENIO B CO3/IaHNU pabouel MporpaMMBl 10 y4eOHOMY IIpEeIMETY.

dusuka ABISETCS  CUCTEMOOOPA3YIOIIMM  JUIsl  €CTECTBEHHO-HAYUHBIX
y4eOHBIX MPEIMETOB, MOCKOJIbKY (PU3NUECKHUE 3aKOHBI JIEXKAT B OCHOBE IPOIIECCOB
W SBJICHWM, H3y4YaeMbIX XUMHUEH, Ouosioruei, actpoHomued u ¢GU3HIECKON
reorpadueil, BHOCHUT BKJaJ B €CTECTBEHHO-HAYYHYIO KapTUHY MHpa,
npenocTaBiseT HauOosiee sICHble OOpa3lbl MPUMEHEHHS HAyyHOTO METOo/a
MO3HAHUS, TO €CTh CIIOCO0a MOTyYeHHs TOCTOBEPHBIX 3HAHUN O MUpE.

OnHa U3 IMMaBHBIX 3a7a4 (pU3HUEecKOoro oOpa3oBaHHsS B CTPYKType OOIIEro
o0pa3zoBaHusl COCTOMT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOU TPAMOTHOCTU W
UHTepeca K HayKe y 00y4yaroIuxcs.

N3yyenne ¢usuku Ha 0a30BOM ypOBHE TpEAINoiaraeT OBJAJECHUE
CIICAYIOUIMMH KOMIIETEHTHOCTSIMH, XapaKTEPHU3YIOLUIMMH €CTECTBEHHO-HAYYHYIO
IPaMOTHOCTB:

e HAYYHO OOBSCHSTH SIBJICHUS;

¢ OLICHMBATh U IOHUMAaTh OCOOCHHOCTH HAYYHOT'O UCCIIEIOBAHMUS;

e IHTEPIPETUPOBATH JIaHHBIEC U HCIIOJIb30BaTh HAyYHbIE 10KA3aTEILCTBA
U151 IOJTY4EHHUS BBIBOJIOB.

Ilenn wu3ydeHuss (u3MKKM Ha YpPOBHE OCHOBHOTO 0O0mIero oOpa3oBaHUs
onpeznenensl B KoHuenuuu mnpenogaBanusi yueOHoro mnpenmera «@Dusuka» B
oOpa3oBaTenbHbIX opranu3anusx Poccuiickoii ®@exepanuu, peamu3yrOIIMX
OCHOBHBIE  00I11e00pa3oBaTeNbHbIE IMPOrPaMMbl, YTBEPKIAEHHOM pelieHueM



Komnernn Munucrepcersa npocsemienust Poccutickoid @enepanuu (MpoToKoa OT 3
nekaopst 2019 r. Ne ITK-4BH).

Hean usyyenus pusuku:

e IPUOOPETEHUE MHTEpECAa M CTPEMJICHUS OOydYarolMXCsi K HAay4YHOMY
U3YYEHUIO NPUPOJbI, Pa3BUTUE HX HHTEIUIEKTYalbHbIX M TBOPYECKHX
CHOCOOHOCTEN;

e pa3BUTHE NPEJICTABICHUNA O HAy4YHOM METOJE MO3HAHUS U (popMHpOBaHHE
UCCJIEJOBATENBCKOIO OTHOIIECHUS K OKPYKAIOLIUM SIBICHUSM;

 popMHUpOBaHNE HAYYHOIO MUPOBO33PEHUS KaK pe3yJbTaTa N3yYEHHUs] OCHOB
CTpOEHMS MaTepuu U (PyHAaMEHTAJIbHBIX 3aKOHOB (DU3UKU;

e popMHUpOBaHUE TPEACTABICHUNA O pONMM (PUUKUA Uil Pa3BUTHS APYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHII;

epa3BUTHE  TPEACTABICHUI O  BO3MOXHBIX  cepax  Oyayen
po(heCcCUOHATIBHON J1eATENbHOCTH, CBSI3aHHON C (PU3MKOM, OArOTOBKA K
nanpHeneMy oOy4eHHIO B 3TOM HaIlpaBJICHUU.

JlocTmxeHne 3TUX Iiesield MporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO

obmrero oopa3oBaHus 00ECIIEYNBACTCS PEMICHUEM CIICTYIONINX 3a1aY:

e IpUOOPETEHUE 3HAHUH O  JUCKPETHOM CTPOEHUM  BEILIECTBA, O
MEXAHUYECKUX, TEIUIOBBIX, AJIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX
SBIICHUSX;

 IPUOOPETEHNE YMEHUU OMUCHIBATh M OOBACHATH (DU3MUECKUE SIBJICHHS C
UCIIOJIb30BaHUEM TOJTYUYEHHBIX 3HAHUI;

¢ OCBOCHME METOJIOB PpELICHUS MPOCTEHIIMX PACUETHBIX 3a4ad C
UCIIOJIb30BaHUEM duznyeckux MoJienei, TBOPYECKUX U
PAKTUKO-OPUEHTUPOBAHHBIX 33]1aY;

e pa3BUTHE YMEHMI HAONIONATh MPHUPOJHBIC SIBICHUS W BBIMOJIHITH OIBITHI,
1a0opaTopHble  pabOTBl M SKCIEPUMEHTAIBHBIE HCCIEIOBAaHUS C
UCIIOJIb30BAaHUEM U3MEPUTEIBHBIX IPUOOPOB;

e OCBOCHHE MPUEMOB PabOTHl ¢ HH(pOpManuen (PU3NUIECKOro CoAep aHUs,
BKJItOYasi THPOPMAIMIO O COBPEMEHHBIX JOCTI)KCHUAX (PU3UKU, aHAIIU3 U
KPUTHYECKOE OlIeHWBaHKE UH(POpMAIUY;

 3HAKOMCTBO CO cpepaMu NpoPeCCUOHATIBHON AEATEIbHOCTHU, CBSI3aHHBIMU C
(u3MKOH, W COBPEMEHHBIMH TEXHOJOTMSIMH, OCHOBaHHBIMH Ha
JOCTHKEHUIX (PU3HUECKON HAYKH.

Ha u3yuenue ¢usuku (0a30BbIil ypoBEeHb) Ha YPOBHE OCHOBHOIO OOIIETO

o0Opa3oBaHust OTBOAUTCS 238 yacoB: B 7 Kiilacce — 68 yacoB (2 yaca B HeZIeN0), B 8
KJacce — 68 yacoB (2 vaca B Heenmo), B 9 kiacce — 102 yvaca (3 yaca B HeZeto).

[Ipennaraemslii B mporpamMmMe mno (usmke nepeueHsb 1abopaTopHbIX paboT U
OTBITOB HOCUT PEKOMEHIATEIbHBIN XapaKTep, YUUTENb JeJIaeT BIOOp MPOBEICHUS



7a00paTOpHBIX PAOOT W OMBITOB C YYETOM HMHIWBUIYaITBHBIX OCOOEHHOCTEH
00y4aromuxcsi, CIIUCKa SKCIIEPUMEHTANIBHBIX 3aJlaHul, MpeiaraéMblX B paMKax
OCHOBHOTO r'OCYJJapCTBEHHOTO 3K3aMeHa 1o (hu3mKe.



COJEPXKXAHME OBYUYEHUA
7 KIIACC

Paznen 1. ®usuka v €€ poJib B IO3HAHUHU OKPYIKAKILEro MUpa.

@usnka — Hayka o mnpupone. fBineHus npuponbl. OU3NUYECKUE SBICHUSA:
MEXaHUYECKHUE, TEIJIOBBIE, JJIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckue BeMMUMHBL. M3MmepeHue @u3nueckux BelWyuH. Duznyeckue
npudopsl. [lorpemnocts u3mepenuit. MexxayHapoHasi cicTeMa €IMHHIL.

Kak ¢wusuka wu pApyrme ecTeCTBEHHbIE HAyKH H3Y4YaloT TMPUPOY.
EcTecTBeHHO-HAYYHBIM METOJl TMO3HAHMS: HAOJIOJCHHE, MOCTAaHOBKA HAy4YHOTO
BOIIPOCA, BBIIBM)KEHHE TUIIOTE3, SKCIEPUMEHT IO MPOBEPKE TUIOTE3, O0OBICHEHUE
HaOmogaemoro siieHus. Onucanue GU3NIEeCKUX SBICHHUM C TIOMOIIBIO MOJICTICH.

Hemoncmpauuu.

1. MexaHn4deckue, TEIUIOBbIC, JJIEKTPUYECKHUE, MATrHUTHBIC, CBETOBBIC

SBJICHUSL.
2. Dusnyeckue MpuOOPHI U MPoLEaypa NPSIMbIX U3MEPEHUN aHAIOTOBBIM U
(G POBBIM IPUOOPOM.
Jlabopamopuwie pabomul u onvimol.
1. OmpezeneHue LEHbI AJICHUS Kbl U3MEPUTEIBHOIO MpUdopa.
2. N3mepenune pacCcTOAHUN.
3. H3mepenue oO0bEéMa )KUIAKOCTH U TBEPJOTO Tea.
4. OnpeneneHue pa3MepoB MajbIX TEN.
5. M3mMepeHue Ttemmeparypbl MpU NOMOIIM KHAKOCTHOTO TEPMOMETpA H
JaTYuKa TEMIIEPATYPBI.

6. IIpoBeaeHue uccnenoBaHus MO MPOBEPKE TMIOTE3bl: NAJbHOCTh MOJIETA
IIapuKa, MyImEeHHOTO TOPU30HTAIBHO, TeM OO0JIbIlNe, YeM OOJbIle BHICOTA
IyCKa.

Pa3znen 2. [lepBoHauajibHbIe CBeeHUS 0 CTPOECHNH BelleCTBA.

CrpoeHne BemecTBa: aTOMbl M MOJIEKYJbl, HX pa3Mmepbl. OIbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBr>kenne dacTtull BemiecTBa. CBsI3b CKOPOCTH JABMXKEHHSI YacTHI[ C
Temriepatypoil. bpoyHoBckoe mBuxenue, nuddysus. BzammomeicTBue dacTuil
BEILIECTBA: NIPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHMSI BELIECTBA: CTPOEHUE Ta30B, )KUAKOCTEHW U TBEPABIX
(KpUCTaIIMYeCKUX) Tell. B3auMOCBsI3b MEXIy CBOMCTBAMHU BEIECTB B Pa3HBIX
arperaTHBIX COCTOSIHHMSIX M MX aTOMHO-MOJIEKYJSIpHBIM cTpoeHreM. OcoOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.

1. Habmronenue 6poyHOBCKOTO JBUKECHHS.



2. Habmonenue nuddysum.
3. HaGmionenue  siBneHUN,  OOBSACHSIOMIUXCS  MPUTSHDKCHUEM — WIH
OTTAJIKUBAHUEM YaCTHI] BELIECTBA.

Jlabopamopnsie padomul u onsimel.

1. OueHka JuaMeTrpa aroMa METOJOM DpSAOB (C  HCIOJIb30BAHUEM

dboTorpadumuii).
2. OnpIThI O HAOIIOEHUIO TETJIOBOTO PACIIUPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBuKeHHe U B3aUMOAEHCTBHE TeJl.
Mexannueckoe JBHKEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpeliHssi CKOPOCTh NPU HEPABHOMEPHOM IBUKEHHHU. Pacuér myTtu u
BPEMEHU JBUKEHUS.
SBnenne uHepUMM. 3aKOH HMHEpUUHU. B3auMoaencTBHe Tesl KAk NpPUYMHA
U3MEHEHHSI CKOPOCTH JBWXEHHs Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHocTh BemecTBa. CBsI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ] B €IWHHULIE
0o0BEMa BelecTBa.
Cuna Kak XxapakTepHCTHKa B3auMoaeucTBusa Ten. Cuila ynpyrocTd M 3aKOH
['yka. M3Mepenne cuiibl ¢ MOMOIIBIO JUHAMOMETpPA. SIBICHUE TIATOTEHHUS U CHJIA
TskecTd. CHila TSDKECTH Ha Ipyrux manerax. Bec tema. HeBecomocTs. Croxkenue
CWJI, HallpaBJIEHHBIX MO OJHOM mpsMoil. PaBHozaeicTByromas cwi. Cuia TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE MTOKOsA. TpeHne B IPUPOJE U TEXHUKE.
Jlemoncmpayuu.
1. HalnroneHue MexaHHMUECKOTO JIBHXKEHHS Tela.
2. HM3mepeHune CKOpOCTH NPSMOIUHENHOTO IBUKEHUS.
3. HaOmronenue siBieHUs HHEPLUU.
4. HaOmroneHne n3MeHEHUs1 CKOPOCTH MPU B3AMMOJIEHCTBUH TEJI.
5. CpaBHEHHME Macc M0 B3aUMOJICHCTBUIO TEIL.
6. Cno)xeHue cuJjl, HalpaBJIEHHBIX M0 OJHON MPSMOM.
Jlabopamopuvie pabomul u onvimul.
1. OmpezeneHne CKOPOCTH PAaBHOMEPHOI'O JIBHXKEHHMSI (IIApUKa B XKUIAKOCTH,
MOJIEJIH JIEKTPUUECKOTO aBTOMOOUIIS U TaK Jajee).

2. OmpeneneHure CpeHEN CKOPOCTH CKOJbKEHHUS Opycka WIIM IapuKa IO
HAKJIOHHOMW IIOCKOCTH.
OmnpeneneHue MWIOTHOCTH TBEPIOTO TeNa.

4. ONbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTsDKEHUA (AedopMmaliiu)
MPY>KUHBI OT MIPUII0KEHHOMN CUIIBI.

5. OnbIThL, JEMOHCTPUPYIOIIHNE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUS OT
BECa TEJIa U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. /laBjieHue TBEPABIX TeJl, JKMIKOCTEH U ra30B.



JaBnenue. CriocoObl yMEHBIICHUST ¥ YBEJIUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCMMOCTh JaBJIEHUS ra3a OT o0BEMma, TemmepaTypsl. llepemaua naBieHus
TBEPBIMU TEJAMU, KUJAKOCTSIMU U TazaMu. 3akoH [lackansa. IlHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS >KUJIKOCTH OT TIIyOWHBI. [ MapocraThyeckuid
napajaokc. Cooburaronirecs: cocypl. ['uapaBnuyeckue MeXaHu3Mbl.

Atmocdepa 3emun u atmocdepHoe naBieHue. [IpuuMHBI CylIeCTBOBaHUS
BO3aymHONW obosouku 3emau. Ombit Toppuuermnmu. M3mepenue armocdepHOro
JaBJeHUs. 3aBUCUMOCTh aTMOC(EPHOIr0 JAABJICHUS OT BHICOTHI HaJl YPOBHEM MOPS.
[Tpubops! 17151 U3MepeHus: aTMOC(HEpPHOTro J1aBJICHHUS.

JlencTBre KUIKOCTH M ra3a Ha MOTrPYyKEHHOE B HUX TeJIO. BeITankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoruiaBanue.

Hemoncmpauyuu.
3aBUCHUMOCTbD JAABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBineHUs )KUJIKOCTBHIO U Ta30M.

Coolmiaromuecs cocyabl.

['mppaBnuyeckuii mpecc.

[IposiBneHune neicTBrst aTMOC(PEPHOTO JABICHUS.

3aBUCHUMOCTh BBITAIKHBAIOIIECH CHUJIBI OT OOBEMA MOTPYXKEHHOW YacTH
T€Ja U TJIOTHOCTH )KUAKOCTH.

PaBeHCTBO BhITATKMBAOUIEH CUIIbI BECY BBITECHEHHOM KUIKOCTH.

8. YcCIIOBHE IUIABAHUS TEJN: IUIABAHHWE WA MOTPYKEHUE TEN B 3aBUCUMOCTH
OT COOTHOILIEHUS IUIOTHOCTEN TEJA U AKUIKOCTH.

Jlabopamopnsie padomul u onsimel.

1. HccnenoBanue 3aBUCMMOCTH Beca Teja B BOJIe OT 00bEMa MOTPyKEHHOM B
YKUJIKOCTh YaCTH TeJa.

2. OmpeneneHue  BBITAJKUBAIOLIEH CHIIBI, JIEWCTBYIOIIEW Ha  TEIO,
MOTPYKEHHOE B JKUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIEH CUIIbI, IEMCTBYIOLIECH HA TEJO
B JKMJKOCTH, OT MacChl Tea.

4. OnbIThl, JEMOHCTPUPYIONIME 3aBUCUMOCTb BBITAJKUBAIOIICH  CHIIBI,
JEHCTByIOIEH Ha TEJI0 B IKHUAKOCTH, OT O00BbEMa MOTPYKEHHOU B
KUJKOCTb YaCTH TEJIA U OT INIOTHOCTH KUIAKOCTH.

5. KoHcTpyupoBanue apeomMerpa UWIM KOHCTPYMPOBAaHHUE JIOOKH H
OIIpelIeICHUE €€ IPY30II0ABEMHOCTH.

Pa3pnen 5. PaGora 1 MOIIHOCTB. DHeprus.

Mexannueckas paboTta. MoOIIHOCTb.

[IpocTbie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio

paBHOBecusi pbryara. [IpuMeHeHue mpaBuiia paBHOBECHUsS pbluara K OJIOKY.
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«3onoroe mnpaBuwino» MexaHukd. KIIJI npocteix wmexanusmoB. IIpoctbie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckas oHeprusa. KuHernueckas W TNOTEHIMaNbHAs JHEPIUS.
[IpeBpalnieHre oqHOTO BHUIa MEXAHUYECKON SHEPTUM B APYTror. 3aKOH COXPAHEHUS
DHEPIUM B MEXAHHKE.

Hemoncmpauyuu.

1. IIpuMepsl MpOCTHIX MEXAHU3MOB.

Jlabopamopnsie padomul u onvimel.

1. Ompegenenue pabOThl CUIIbI TPEHUS NMPU PABHOMEPHOM JBUKEHUU Teia

10 TOPU3OHTAIBHON MOBEPXHOCTH.

2. HccrnenoBaHue yCcIIOBUU PaBHOBECHS pblyara.

3. Msmepenue KIIJl HaK1OHHOM NIIOCKOCTH.

4. V3yuyeHue 3aKOHA COXPaHEHUs MEXAHUYECKON SHEPIUU.

8 KIIACC

Pa3nen 6. TenJioBble siBJIeHHS.

OCHOBHBIC TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUYECKOM TEOPUU CTPOCHUS
BeliecTBa. Macca M pa3Mepbl aTOMOB M MOJIEKYJI. OMNbIThI, MOATBEPKIAOIINE
OCHOBHBIE TTOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPHHU.

Mopenu TBEPAOTO, JKUAKOTO M Ta3000pa3HOTO COCTOSHUM BEIECTBA.
Kpucramnmuueckue u amopdubie tena. OObICHEHWE CBONCTB Ta30B, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE IOJOXKEHUN MOJIEKYIIPHO--KHHETUYECKON TEOPUH.
CmaurBaHUE U KaOWUISIPHBIE ABJICHUS. TEnI0BOe paclIupeHue U CKaTue.

Temneparypa. CBsizb TemIiepaTypbl CO CKOPOCTHIO TEIJIOBOTO JABUKEHHUS
gactull. Buytpennsisi sHeprusi. CrnocoObl HW3MEHEHHsS] BHYTPEHHEH DHEPTHUU:
Temionepeaaya u COBEpILICHUE padoTHI. Bupr TeIUIoNEepeAauu:
TETUIONPOBOJHOCTb, KOHBEKIIMS, U3TYUCHUE.

KomanyectBo TemnoTel. YaenbHas TEINIOEMKOCTH BEIIECTBA. 1eIIO0OOMEH U
TEIJIOBOE paBHOBECHE. YpaBHEHHWE TEIUIOBOTO Oamanca. [lmaBmenue wu
OTBEPJICBAHHE KPUCTAUIMYECKUX BEIIECTB. YJENbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHjaeHcanus. Mcmapenue. Kunenue. VYiaenpHas Temiora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEpATyphl KWUIIEHUS OT aTMOChEpHOTO
JIaBJICHUS.

BnaxnocTts BO3yXa.

DHeprus TOIUIUBA. Y IeJIbHAs TeIJIOTa CTOPaHMUSL.

[Ipunuuner pabotsl TermnoBbix aBurarenei KIIJ temmoBoro nurarens.
TerioBble ABUTATENIN U 3aIUTA OKPYKAIOIIEH CPEIbI.

3aKOH COXpAaHEHUS U MPEBPAILCHUS YHEPTUH B TEIJIOBBIX MPOIECCAX.

Jlemoncmpayuu.

1. Habmronenue 6poyHOBCKOTO JBUXKECHHUS.
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Hab6monenue nuddyszun.

HaOmronenue siBlieHU CMauyuBaHUs U KAaUJUISIPHBIX SIBIICHUIA.
HaOmronenue TenaioBoro pacuiupeHus Ted.

N3meHeHne naBieHUs Ta3a MpyU U3MEHEHHH 00bEMa W HArpeBaHUU HWJIU
OXJIQXKJICHUH.

[IpaBuna u3MepeHus: TeMIeparypsl.

Bune! Teruionepenauu.

OxytaxIeHUe IPU COBEPIIICHUN PaOOTHI.

HarpeBanue npu coBepiiieHUH pabOThl BHEIIHUMU CUJIAMHU.

. CpaBHEHHE TETUIOEMKOCTEN Pa3IMUHbBIX BEIIECTB.

. HaGmronenue kunenusi.

. HaOnronenne nocTostHCTBA TeMIepaTyphl IPU MIABICHUU.
13.

Mopenu TerioBEIX JIBUTATEIICH.

Jlabopamopnsie padomul u onvimel.

1.
2.
3.

10.
11.
12.
13.

OnbITH IO OOHAPYKEHUIO TEUCTBHSI CHII MOJICKYJIIPHOTO TIPUTSDKCHHUS.
OMnbITHI O BBIPAIIMBAHUIO KPUCTAJJIOB OBAPEHHOM COJIM WJIM caxapa.
OneITel MO HAOIIOMEHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, XKUAKOCTEH U
TBEPJBIX TEJI.

OmnpeneneHue JaBJIeHUs BO3IyXa B Oa/JIOHE HITIPHUIIA.

OnbITEI, AEMOHCTPUPYIONIME 3aBUCUMOCTH JaBJIEHUS BO3JyXa OT €ro
00bEMa 1 HArpeBaHUS WIIH OXJIAXKICHUSI.

[IpoBepka runoTe3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUECKOUN TPYOKE OT TEMIIePaTyPhI.

HaOmronenne wW3MEHEHHST BHYTPEHHEH OSHEpPrud Tejna B pe3ysbTaTe
TEeIIonepeayr U padoThl BHEITHUX CHUJI.

HccnenoBanne sBICHHS TEIUIOOOMEHAa TPH CMEIIUBAHUHM XOJIOJHOW W
ropsAYeHr BOJBI.

OnpeneneHue  KOJUYECTBA  TEIUIOTHI, IOJYYEHHOrO BOAOW  MpH
TEMJI000MEHE C HATPETHIM METALTUICCKUM ITUITUHAPOM.

OmnpeneneHue yaenbHON TEIIIOEMKOCTH BEILIECTBA.

HccnenoBanne mponecca UCIapeHUsL.

OnpenesneHne OTHOCUTEIBLHOM BIaXHOCTH BO3/1yXa.

Onpenenenue yaeabHOW TEMIOThI MUIABICHUS JIbJA.

Pasznen 7. dinekTpruyecKue 1 MATHUTHbIE SIBJICHUS.

Onextpuzauus Tena. J[Ba pona 3JIEKTpUYECKHX 3apsaoB. B3aumonercTBue
3apsoKeHHBIX Tel. 3akoH KyioHa (3aBUCMMOCTh CWIJIBI  B3aMMOJAEWUCTBHUSA
3apsKEHHBIX TEJ OT BEJIMUMHBI 3apSAJI0B U PACCTOSHUS MEXTY TEIAMM).

Onexrpuyeckoe mnone. Hanpspk€HHOCTh anexTpuyeckoro moss. IIpuHoun
CYNEPIIO3HULINH dJIEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpudeckux 3apsiioB. DJIEMEHTapHBIA 3JICKTPUUYECKUM 3apsl.
Crpoenne aroma. IIpoBogHMKM W AMAJIEKTPUKH. 3aKOH  COXpaHEHUS
AIEKTPUYECKOTO 3apsa.

ONEeKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKA. JIEHCTBUS DIIEKTPUYECKOTO TOKa (TEIUIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUI TOK B KHUIKOCTIX U ra3ax.

Onektpuueckass uenb. Cuiia Toka.  DJIEKTPUUYECKOE  HaIpSKEHUE.
ConpoTuBIICHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIIEHUE BewlecTBa. 3akoH Oma
Uit ydactka uenu. IlocimepgoBaTenbHOE W mapajuIeNIbBHOE  COCIMHEHHE
IIPOBOJIHUKOB.

PaGora u MOIIHOCTH 3NEKTpUYECKOTO ToKa. 3akoH Jlxoyns—JleHna.
DNeKTpUYECKre LEeNH U MOTPEeOUTeNn dEKTprUUecKol sHepruu B ObiTy. KopoTkoe
3aMBbIKaHUE.

[locTosiHHBIE ~ MarHUTHL.  B3anMoAeiCTBHME  IOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe 1osie. MarauTHOe 1oJie 3eMJIM U €ro 3Ha4eHHe JUIsl )KU3HHU Ha 3eMIIe.
OneiT  Opcrega. MaruuTHoe 1oJie  3JEKTpUYECKOro Toka. [IpumeHeHue
JIEKTPOMArHUTOB B TEXHUKE. Jl€MICTBME MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.
OIIEKTPOABUIATENb IOCTOSHHOTO TOKA. [crmosib30BaHME JJIEKTPOJBHUraTeiIc B
TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Oneitel @apanes. SABieHne 3MeKTPOMarHuTHON HHAyKuuu. [IpaBumno Jlenna.
DneKTporeHeparop. CrocoObl  TOJIy4eHHUS ~ DJCKTPUYECKON  DSHEPIHH.
DNEKTPOCTAaHIMU Ha BO30OHOBIISIEMBIX HICTOUHUKAX SHEPTUHU.

Jlemoncmpayuu.

DJIeKTpU3a1us Tell.
JIBa poJia 2JIEKTPUYECKUX 3aps/I0B U B3aUMOJICHCTBHE 3apsHKEHHBIX TEIL.
Y CTpONCTBO 1 JEHUCTBUE IEKTPOCKOIIA.
OnekTpocTaTu4ecKas UHIYKIUS.
3aKOH COXPAHEHMS JIEKTPUYECKUX 3apsI0B.
[TpOBOJTHUKH U TU3IEKTPHUKH.
MopnenupoBaHue CHIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKHN IOCTOSIHHOTO TOKA.
JIeicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUM TOK B JKUJKOCTH.
. 'a3oBB11 pa3psn.
. I3MepeHne Cuitbl TOKa aMIepMETPOM.
. I3MepeHne 21eKTpUYECKOro HalpsHKEHUS BOJIBTMETPOM.
. Peocrar n MmarazuH COIIpOTUBIICHUH.
. B3auMozelicTBUE IOCTOSHHBIX MArHUTOB.
. MonenupoBaHrue HEBO3MOKHOCTH Pa3I€JICHUs MOJIOCOB MAarHUTaA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonennpoBaHue MAarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB.

OmneiT Opcrena.

MarsuTHO€ MoJje ToKa. DJIeKTPOMArHuT.

JleiicTBre MarHUTHOTO MOJISL HA POBOJIHUK C TOKOM.

DNEeKTpOABUTaTENb IOCTOSIHHOIO TOKA.

HccnenoBanue sBIEHUS JIEKTPOMATHUTHON UHAYKIIHH.

OneiTel @apasnes.

3aBUCHMOCTh HAIpPABJICHUS MHIAYKIMOHHOTO TOKa OT YCIOBUH €ro
BO3HUKHOBEHUS.

DneKTpOreHepaTop NOCTOSIHHOIO TOKa.

Jlabopamopuvie pabomul u onvimol.

1.

o v bk~ w

10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAONIONCHHWIO DJEKTPU3ANMK Tel WHAYKIUEH W Tpu
CONPUKOCHOBEHHH.

HccnenoBanue AEUCTBUSL SJIEKTPUYECKOTO TMOJS Ha TMPOBOJHHUKU U
JTUDJICKTPUKH.

COopka 1 mpoBepka pabOThI IEKTPUIECKOHN TIENMH TTOCTOSTHHOTO TOKA.
W3mepenne u peryaupoBaHue CHIIbI TOKA.

N3mepenue u peryianpoBaHue HAMPsKEHUs.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, WAYLIETO 4epe3 PEe3UcTop, OT
CONPOTHUBJICHUS PE3UCTOPA U HAMPSHKEHUSI HAa PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIIIHE 3aBUCUMOCTD AIEKTPUYECKOTO
CONPOTHUBIIEHUSI TPOBOJHUKA OT €ro JJIMHBI, IUIOLIAAU IONEPEYHOro
CEUYEeHMS U MaTepuaa.

[IpoBepka mnpaBuiia CIOXKEHHUS HANPSHKEHUH MpPU MOCIEI0BATEIIbHOM
COEIMHEHHH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia mJIs CHJIBI TOKAa MPH MapaUieIbHOM COCIWHEHUU
PE3UCTOPOB.

Onpenenenue pabOThI AEKTPUUYECKOTO TOKA, UAYIIETO Yepe3 pEe3UCTOP.
OnpeneneHue MOUIHOCTU AJIEKTPUYECKOTO TOKA, BBIACISIEMON Ha
pe3ucrTope.

HccnenoBanrie 3aBUCMMOCTH CUJIbI TOKA, WAYIIETO YEPe3 JIAMIIOYKY, OT
HAPSDKEHUS HA HEW.

Onpenenenue KII/[ nHarpeBarers.

HccnenoBanre MarHUTHOTO B3aUMO/ICHCTBUS TTIOCTOSTHHBIX MAarHUTOB.
W3yyeHne MarHUTHOTO TIOJSI  TMOCTOSHHBIX ~MAarHUTOB TMPU  UX
00BbEIMHEHNH U PA3CICHUH.

HccnenoBanue nedcTBUS 3JIEKTPUYECKOTO TOKa HA MATHUTHYIO CTPEJIKY.



17. ONBITEL, JIEMOHCTPUPYIOIIME 3aBHCUMOCTh CHJbl  B3aHUMOJEHCTBHUS
KAaTyIIKM C TOKOM M MAarHWTa OT CHJIbI TOKA W HaNpaBJEHUs TOKa B
KaTyIILKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJISL HA ITIPOBOJIHUK C TOKOM.

19. KoHCTpyHpoBaHue U N3y4eHHE pabOThI AIEKTPOIBUTATES.

20. U3mepenue KIIJ1 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnbITEl 1O MCCIEIOBAHUIO SIBJICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
VICCIICIOBAHUE W3MCHECHMI 3HAYEHUS W HAMPABICHHUS HWHAYKIMOHHOIO
TOKA.

9 KIIACC

Pa3nea 8. Mexannueckue siBJeHHUS.

Mexannueckoe nBwkeHHE. MarepuanbHas Touka. Cucrema OTCUETA.
OTHOCHUTEIIBHOCTh MEXAHMYECKOTO JBWKEHUSA. PaBHOMEpHOE NPSIMOJIMHEWHOE
nBrkeHue. HepaBHoMepHoe npsMonuHenHoe aBuwxkeHue. CpeaHss 1 MTHOBEHHAS
CKOpOCTB TeJla TP HEPABHOMEPHOM JBHKCHUH.

VYckopenue. PaBHOyckopeHHOe TMpsiMOsMHEHHOe aBmkeHue. CBoOomHOe
najgenue. OnbIThl ['anumes.

PaBHoMepHOe aBmkeHHe MO OKpyx)HocTu. Ileprog m wacrota obpaieHus.
JlnnenHas u yriioBasi CKOpoCTH. LIeHTpOoCTpeMUTENBHOE YCKOPEHUE.

ITepsbiii 3ak0H HptoToHA. BTopo#t 3akon HeroTtoHa. Tpetuid 3akon HerotoHa.
[IpyHLIMT CynepnO3UIUN CHJL.

Cuia ynpyroctu. 3akoH ['yka. Criia TpeHHUsI: cujla TPEHUS CKOJIbXKEHHUS, CUIIa
TPEHUS NIOKOS, IPYTUEe BUJIbI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHHUSA. YCKOPEHHE CBOOOIHOTO
najgeHus. JIBumxeHnune mianet BOKpyr Connua. IlepBas kocmuueckasi CKOpPOCTb.
HeBecomocTh U neperpysKu.

PaBHoBecue matepuanbHON TOUKU. AOCOMIOTHO TBEpIOe Teno. PaBHOBecue
TBEPAOTO TEJIa C 3aKPEIJIEHHON OCBIO BpameHuss. MOMeHT cuiibl. LleHTp TskecTH.

Nmnynbe tena. IsmMeHeHne uMmiynbca. IMmysabe cuiibl. 3aKOH COXpaHEHUs
UMITyJibca. PeakTUBHOE ABUKEHHE.

Mexanudeckass pabora U MOUIHOCTb. PaboTa cuil TSHKECTH, YNPYTOCTH,
Tpeuust. CBa3b dHEpruu u padbotsl. [loTeHnnanpHast SHEPrUs Tena, MOJHATOro Hajl
IIOBEPXHOCTHIO 3eMin. [loTeHnManbHas sHeprus cxxarton npyxxunsl. Kunernueckas
sHeprus. Teopema 0 KHHETUYECKON SHEPruu. 3aKOH COXPAHEHUS MEXAHHMYECKOU
DHEPIUH.

Jlemoncmpayuu.

1. HaOnroneHue MEXaHMYECKOro JBH)KEHHS T€Ja OTHOCUTEIBHO PAa3HbIX TEN

OTCYETA.
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8.
9.

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

CpaBHEHHE TyTe W TPAEKTOPUH JBUKEHHUS OJIHOIO M TOr0O € Tela
OTHOCHUTEIBHO PA3HBIX TEJI OTCYETA.

N3mepeHne CKOpOCTH M YCKOPEHUS TPSIMOJIMHEWHOTO JIBUYKEHUS.
HccnenoBanve Npru3HaAKOB PaBHOYCKOPEHHOTO JBUKEHUS.

HabiroieHue nBUKEHUs Tella 0 OKPYKHOCTH.

Habnronenue MexaHM4eCKuX SIBJACHUM, MPOMCXOAAUINX B CHCTEME OTCUETA
«Tenexka» mnpu €€ pPaBHOMEPHOM H  YCKOPEHHOM JBH)KEHHUHU
OTHOCUTEIBLHO KaOMHeTa (PU3UKHU.

3aBUCUMOCTb YCKOpPEHHUs Tela OT MacChl Te€Ja U ACUCTBYIOIIEH HAa HEro
CHJIBL.

Ha0nronenue paBeHCcTBa CUJI IPU B3aUMOICHCTBUY TEJL.

M3meHenue Beca Tesna Mpyu yCKOPEHHOM JIBHKECHUH.

Ilepenada uMIrynbca npy B3aMMOACHCTBUY TEIL.

ITpeoOpa3oBaHus SHEPTUH NPU B3AUMOAECHCTBUM TEJ.

CoxpaHeHHe UMITyJIbCa IPU HEYIIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHHe UMITyJIbCa TPU a0COTIOTHO YIPYTOM B3aUMOACHCTBUU.
Ha0nronenue peakTHBHOTO JIBUYKEHUS.

CoxpaHeHre MEXaHUYECKON SHEPIUH ITPU CBOOOTHOM IaJICHUH.
CoxpaHeHHE MEXaHUYECKON SHEPTUHU NIPU JBUKEHUU Tela MO JEHCTBUEM
IPYKUHBI.

Jlabopamopuvie pabomul u onvimul.

1.

KoHcTpynpoBanue TpakTa Jjisi pa3roHa W JajJbHEUIIIEro paBHOMEPHOTO
JBMDKCHUS IIapUKA WIN TEJICKKH.

OmnpeneneHue CpeaHEl CKOPOCTH CKOJIBKEHHUS OpycKa WIIM JBWKCHUS
IIapyKa Mo HaKJIOHHOM TIOCKOCTH.

Onpenenenre yCKOpPEHHS Tela TPU PABHOYCKOPEHHOM JIBIDKCHHH TIO
HaAKJIOHHOM MJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MyTH OT BPEMEHH IIPH PABHOYCKOPEHHOM
JBIKEHUU 0€3 Ha4aIbHOW CKOPOCTH.

[IpoBepka THUIMOTE3bI: €CIM TPU PABHOYCKOPEHHOM JIBIDKCHHH 0e€3
HAYaJIbHOW CKOPOCTH ITYTH OTHOCATCS KakK psJ HEYETHBIX YHUCEI, TO
COOTBETCTBYIOIIME TPOMEKYTKH BPEMEHHU OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CUJIBI  TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenne kodduIreHTa TPEHNUS CKOTBKEHUS.

OmnpeneneHue KECTKOCTH MPYKUHBI.

OmnpeneneHue pabOTHl CUJIBI TPEHUSI MPU PABHOMEPHOM JIBH)KCHUU Teja
110 TOPU3OHTAIBHOM MOBEPXHOCTH.



10. Onpenenenre pabOTHl CUJIBI  YOPYTOCTH MPU TOABEME Tpy3a C
UCIOJIb30BaHUEM HETOABUKHOTO U TOJIBUKHOTO OJIOKOB.

11. 3yueHue 3aKk0Ha COXPAHEHHs SHEPTUU.

Pa3znen 9. Mexannueckune KoJ1e0aHus U BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHBIE XapaKTEPUCTUKU KOJIeOaHUI: IEPHOJ,
4acToTa, aMIUINTya. MaTeMaTHudecKuil U NPYKUHHBIM MasTHUKU. [IpeBpainenue
SHEPrUH MPHU KOJICOATETFHOM JBUKEHHUH.

3aryxaomue — kosnebanus.  BbiHyxkaeHHble — kojebaHus.  Pe3zoHaHc.
Mexanndeckue BosiHbl. (CBOMCTBa MexaHM4eCcKuxX BOJH. [IpomoneHele n
IIOTIEpEYHble  BOJIHBL. /[[nMHA BOJHBI M CKOPOCTh €€  pacIpOCTPaHEHUS.
MexaHudecKkre BOJIHBI B TBEPJOM TeJle, CEICMUYECKHE BOJTHBI.

3Byk. ['poMKOCTh 3ByKa W BbicoTa ToHa. OTpakeHue 3Byka. UHppa3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu.

1. HaOmromenwe koneOaHWi Te IMOA AEHCTBHEM CHIIBI TSHKECTH Y CHJIBI
YIOPYTOCTH.

HaGmonenue xonebanuii rpy3a Ha HUTH U Ha TPYKUHE.

HabiroieHue BbIHYKIEHHBIX KOJIE0aHUI U pe30HaHCA.

PacnpocTpaHeHne npoaoabHbIX U TONEPEYHBIX BOJIH (HA MOJENHN).
Ha0nronenue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTBHI.

AKyCTHYECKHI1 pe30HaHC.

Jlabopamopnsie padomul u onvimel.

1. OnmpeneneHue dYacTOThl W Mepuojia KoJieOaHMM MaTeMaTHYeCKOIo
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MasTHHKA.
2. OmnpenesneHue 4acTOThI U IEpUOAa KOJeOaHU MPYy>KMHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCMMOCTH MEproa KOIeOaHUH MOABEIIEHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.
4. HccnenoBanue 3aBUCUMOCTH NIEPUOAA KOJICOAHUM MPY>KMHHOTO MasiTHUKA
OT Macchl Ipy3a.
5. IIpoBepka He3aBUCMMOCTH TepuoAa KojeOaHu# rpysa, MOJABEUICHHOIO K
HUTH, OT MacChl Ipy3a.
6. OnbITbl, JEMOHCTPUPYIOLME  3aBUCHUMOCTh N€pUoAa  KoJeOaHW
IIPYKUHHOTO MasATHUKA OT MAcChl Ipy3a U )KECTKOCTH MPY>KUHBI.
7. W3mepenue yckopeHus CBOOOTHOTO MaCHHUS.
Pasznen 10. DnekTpoMarHuTHoOeE 1oJie M 3JIEKTPOMATHUTHBIE BOJIHBI.
ONEeKTPOMarHuTHOE  IOJIe.  OJIEKTpOMAarHuTHele  BOJHBL.  CBOMCTBa
JIEKTPOMArHuTHeIX BOJH. Illkama snexkTpomarHUTHBIX BOJIH. lcmonbp3oBaHue
JIEKTPOMArHUTHBIX BOJIH JUJISl COTOBOM CBS3H.



OnexkTpomMarHuTHas npupoga ceera. CKopocTb cBeTa. BOgHOBBIE CBOICTBa
CBETA.

Hemoncmpauuu.

1. CBOWCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. V3yuenue CBOWCTB SJEKTPOMArHUTHBIX BOJH C MOMOIIBI0 MOOMJIHHOTO

tenedoHa.

Pa3nen 11. CBeToBbI€e ABJI€HHUS.

JlyueBas  moxmenp  cBera.  Mcrounuku ~— cBera.  [IpsmosmHenHoe
pacrnipoctpanenue cBera. 3atMenusi Connina u Jlynsl. Otpaxenue ceta. [Lnockoe
3epKasio. 3aKOH OTPaKEHHMSI CBETA.

[Ipenomnenue cBera. 3akoH MpeaomieHus1 cBera. [lonmHoe BHyTpeHHee
OTpaKEHUE CBeTa. lCrmonp30BaHME TIOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKHUX CBETOBOJIAX.

Jluaza. Xom mywedr B 1nmH3e. Onrtuueckas cucrema (oroamnmapara,
MHKpPOCKONIa M Tejeckoma. [7a3 kak onTtuyeckas cucreMa. biIHM30pykocTh H
JaJbHO30PKOCTb.

Paznoxenue Oenoro cBera B crnekTp. OmnbiTel Hbtorona. Croxxenue
CIIEKTpaJIbHBIX LBETOB. /ucnepcus ceera.

Hemoncmpauyuu.

[IpsiMosIMHEHOE PACTIPOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonyyenune n300paxxeHUi B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3epKajax.
[Ipenomnenue ceera.

OnTuyecKuil CBETOBO/I.

Xon nyuyei B coOuparolie JIMH3e.

XoJ Iyder B paCCEeUBAIOIIEH JIMH3E.

[Tomyuenue n300pakeHnii ¢ TOMOIIIBIO JIMH3.

[Tpunuun aeicTBus GoroanmapaTa, MUKPOCKOIA U TEJIECKOIA.
10. Monens rnasa.

11. Pa3noxenue 6e5oro cBera B CIEKTP.

12. [lomy4yenue 6e5oro cBera Mpu CI0KEHUH CBETA Pa3HBIX 1[BETOB.

W X N U A WM e

Jlabopamopuwie pabomul u onvimol.

1. HccnenoBanue 3aBUCMMOCTH yrja OTpPa)KE€HUs CBETOBOrO Jiydya OT yrjia
najeHusl.

2. M3yueHue xapakTEepUCTHK U300paKEHUS MPEAMETA B TIIIOCKOM 3€pKaje.

3. HccnenoBanue 3aBUCMMOCTHU yriia MPEJOMIICHUS] CBETOBOIO Jyya OT yria
NaJICHUs Ha TPAHUIIE «BO3yX—CTEKIION.



4. Ilomydenue n300paxeHHi ¢ TOMOIIBIO COOMPAIOIIEH JIUH3HI.
Omnpenenenre (HOKYCHOTO PACCTOSHUS M ONTHYECKOW CHIIBI COOMparoei
JIMH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OETIOro CBETa B CIEKTP.

7. OnbIThl IO BOCHPUSATHUIO IIBETA MPEAMETOB MPH UX HAONIOJACHHH 4Yepes3
[[BETOBBIE (PUIIBTPBHI.

Pa3nen 12. KBanToBbIe sIBJIEHHS.

Oneitel Pe3epdopna v mianerapHass mojenb atoma. Monens atroma bopa.
HcnyckaHue 1 NorioieHre cBera aroMoM. KBaHThl. JIMHEHYaThie CIEKTPHI.

PanuoaktuBHOCTh. Anb(a-, 6eTa- U ramma-uznydeHusi. CTpoeHre aTOMHOIO
anpa. Hykinonnas wMogens aromHoro sapa. HMszoromsl. PaanoaxtrBHBIE
npespaiuenus. [lepuoa noxypacnaga aTOMHBIX sIIEP.

SnepHble peakuuu. 3aKOHbI COXPAHEHHUs 3apsSO0BOTO M MAacCOBOIO YHCEIL.
DHeprusi CBA3M aTOMHBIX sjaep. CBA3bp Macchl U SHepruu. Peakuuu cuHTE3a U
nenenusd siaep. Ucrounuku sneprun ConHIa U 3BE3 .

Snepnas sHepreruka. JleMCTBHsS pPaaMOAKTUBHBIX HW3JIYYECHHW HA IKUBbIC
OpraHU3MBbl.

Jlemoncmpayuu.

1. CHeKTpbl U3IYyYEHHUS U TOTJIOMICHUS.

2. CHoekTpsl pa3IMyHbIX T'a30B.

3. CnekTtp BogopoJa.

4. HabGmroneHnue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIINX U3TyUCHUH.

6. Perucrtpanus n3nydeHus: pUPOJHBIX MUHEPATIOB U IPOIYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HaOnroneHue CruloNIHBIX M JIMHEWYaThIX CIIEKTPOB U3JIy4YECHHUS.

2. HMccnepoBaHue TpPEKOB: MU3MEPEHHE SHEPIMU YaCTULBI 10 TOPMO3HOMY

nyTH (o ¢potorpadusim).

3. W3mepenue paanoakTUBHOTO (hOHA.

IToBTOPUTEIBLHO-0000 1AM MOAYTb.

[ToBTOpHUTENHEHO--0000IAOLTNIT MOYJTb TIPEIHA3HAYEH JISl CUCTEMATU3aINN
U 0000mIeHHs  TPEIMETHOIO  COAEp)KaHWs M OMbITa  JESATEIbHOCTH,
IPUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (GU3MKH, a TAaKXKe JJIA MOATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMEHy 10 (u3uke s 00ydaromuxcs,
BBIOpABIINX ATOT YYEOHBIN MPEMET.

[Ipy “3ydeHUM JAHHOTO MOIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NeSATEeIbHOCTH, HA OCHOBE KOTOPBIX 0OecneunBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  oOydeHus, (Gopmupyercs
€CTECTBEHHOHAy4YHass TPaMOTHOCTb: OCBOEHUE HAYYHBIX METOJOB HCCIIEHOBAHUS



SIBJICHUM TIPUPOJLI M TEXHUKH, OBJIAJICHUEC YMCHHSIMHU OOBSICHATH (PU3MUECKHE
SIBJICHUS, TPUMEHsS TMOJIydEHHbIE 3HAHMS, pelaTh 3aJadud, B TOM YHCIE
KAuE€CTBEHHbIE U AKCIIEPUMEHTAJIbHBIC.

[TpuHIMNIUATBHO AESATENBHOCTHBIN XapakTep JAaHHOTO pasliefia peaju3yeTcs
328 CY€T TOro, 4YTO OOY4YaIONIMECs BBIMOJHSAIOT 3a/laHusd, B KOTOPBIX UM
IpeJIaraeTcs:

Ha OCHOBE TIOJIYYCHHBIX 3HAHWUW pacro3HaBaTh M HAYYHO OOBSICHATH
dbu3nuecKkue BICHUS B OKPYKaIOIIEeH MPUpPoJie U NOBCEAHEBHOM KU3HU;

UCITI0JIb30BaTh HAYYHBIE METO/Ibl HCCIIeJOBaHUSI (PU3HUECKUX SIBICHUH, B TOM
qucIie JUIsl IPOBEPKU FUIIOTE3 U MOJyUYEeHHSI TEOPETUUECKUX BBIBOJIOB;
OOBSCHITh HAyYHBIE OCHOBBI HaMOOJEe BAXKHBIX JOCTHKEHUN COBPEMEHHBIX
TEXHOJIOTHIA, HAPUMEP, TPAKTUIECKOTO UCIIOIH30BAHMS PA3ITMYHBIX UCTOYHHUKOB
HHEPruy Ha OCHOBE 3aKOHA MPEBPAICHUS U COXPAHEHMSI BCEX M3BECTHBIX BHUJIOB
HHEPTUHU.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIIETI'O OBPA3OBAHU A

N3yuyenue (u3MKM Ha ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs HAMpPaBIEHO

Ha JOCTHKEHHE JINYHOCTHBIX, METAPEAMETHBIX U IPEIMETHBIX 00pa30BaTeIbHBIX
pE3yJIbTaTOB.

B pesynbrare usyueHnus Gu3MKUM Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHus

y oOyuaronierocs OyayT c(opMUpOBaHBI CIIEAYIONIME JTUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCTIMTAHUS:

— IPOSBJIICHHE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUICKOMN
(du3nuecKoil HayKu;

— IIEHHOCTHOE OTHOLICHHE K TOCTHKEHUSIM POCCUICKUX YUEHBIX--(DU3UKOB;

2) rpa;KIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA

— TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXJIE€HUU OOLIECTBEHHO 3HAUMMBbIX
U OTUYECKHX IMpoOJIeM, CBSI3aHHBIX C IPAKTUYECKUM IPUMEHEHHUEM
JTOCTUKEHUH (PU3NKY;

— OCO3HAaHUE BAKHOCTH MOPAJIBHO--3TUYECKUX IPHUHIMUIIOB B JACSITEIBHOCTH
YYEHOT0;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

— BOCHPUATUE 3CTETUYECKUX KAueCTB (PU3NYECKOM HayKu: €€ rapMOHUYHOIO
IIOCTPOEHUS, CTPOrOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

— OCO3HAaHUE IIEHHOCTU (U3NYECKOM HAyKM KaK MOIIHOIO HHCTPYMEHTa
II03HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHH, BAXKHEHMIIEH COCTABIIAIOLIEH
KYJIbTYDBI,

— pa3BUTHE HAy4HOH II0003HATENFHOCTH, MHTEpPEca K HMCCIEeI0BaTEIbCKON
NEeSATENbHOCTH;

S) d¢opmupoBaHMs  KYJbTYpPHI  3A0POBbS M  3MOLMOHAJIBLHOIO
0J1aronoJIyyus:

— OCO3HAHME IIEHHOCTH Oe30macHoro oOpa3a JKU3HH B COBPEMEHHOM
TEXHOJOTMYECKOM MHpEe, BaKHOCTH MpaBHJ O€30MacHOr0 TMOBEACHUA Ha
TpaHCIOPTE, Ha JIOPOrax, C AIEKTPUYECKUM U TEIJIOBBIM OOOPYAOBAHHUEM B
JOMAIIHUX YCIIOBUSAX;

— c(hOpMUPOBAHHOCTh HaBBIKA peQIEKCHH, MPU3HAHUE CBOEro IpaBa Ha
OLIMOKY M TAKOI'0 € Mpasa y APyroro 4eJoBeKa;

6) TPy10BOIr0 BOCTIMTAHMS:

— AKTHBHOE Yy4YacTHE€ B PEIICHUM MNPAKTHYECKUX 3a1ad (B paMKax CEMbH,
0o0pa3oBaTeNbHOM  OpraHW3alli, TrOpoJa, Kpas) TEXHOJOTHMYECKOH U



COLIMAJIbHOW HANpPaBJIEHHOCTH, TPEOYIOIMX B TOM YHUCIE M (PUIUUECKHUX
3HAHUIM;

e — UHTEpEC K MIPAKTUUYECKOMY U3YUYEHHIO PO eccuil, CBSI3aHHBIX C (PU3UKOIL;

e 7)3K0JI0TrH4€CKOr0 BOCIIUTAHUSA:

e — OpHUEHTAlUsS Ha NpPUMEHEHHE (U3MYECKUX 3HAHMW JJI pelIeHMs 3a1ad B
00JIaCTH OKPY’KAIOIIEW Cpenbl, IJIAaHUPOBAHMS IOCTYNKOB M OLEHKH HUX
BO3MOYHBIX ITOCJIEICTBUN JUIs1 OKPY KAIOLEH CPEIbI;

e — OCO3HaHHME TI00aJTbHOTO XapaKTepa SKOJOTHMYECKHX MpoOsieM M MmyTel ux
peLIeHus;

e 8) amanTtanuM K M3MEHAIOIMMCH YCJIOBMAM COLUMAJIBHON U NPHUPOIHOM
cpeabl:

e — MOTPEeOHOCTP BO B3aWMOJACWCTBUM IMPH BBINOJIHEHWU HCCIEIOBAaHUN H
MPOEKTOB (PU3MUECKON HAIMpPaBICHHOCTH, OTKPBITOCTh OIBITY U 3HAHUAM
IPYTUX;

e — TIIOBBIIEHUWE YPOBHS CBOEH KOMIIETEHTHOCTH 4Ye€pe3 NPaKTUYECKYIO
NEeATENBHOCTD;

e — IOTPEOHOCTH B (POPMUPOBAHUU HOBBIX 3HAHUH, B TOM 4Kciie (OpMYJINPOBAThH
UJ1eU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SIBICHUSAX;

e — OCO3HaHHE AeHUIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001acTu
buzukwy;

e — IUIAHUPOBAHHE CBOETO PA3BUTUS B MPHOOPETEHUU HOBBIX (PUINUYECKUX
3HaHUM;

e — CTPEMJICHHE aHAJU3UPOBATH U BBISIBIISITh B3aMMOCBSI3U IIPUPO/IbL, OOLIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOIb30BAaHUEM (PU3NUECKUX 3HAHUI;

e — OLEHKA CBOMX JEWCTBHM C YYETOM BIMSHHS Ha OKDPYXKAIOLIYIO Cpeny,
BO3MO>KHBIX IJI00ATBHBIX TOCIEACTBHIA.

METAINIPEJMETHBIE PE3YJIBTATbBI

B pesyneraTe ocBOEHUMS TporpamMmbl MO (pU3MKE HA YPOBHE OCHOBHOTO
ob11ero oopa3zoBaHus y oOy4Jaromierocs: 0yayT chopMupoBaHbl MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIIOYAIONINE TO3HABATEILHBIC YHUBEPCATIbHBIC yUCOHBIC TCUCTBHUSA,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIC  y4eOHBIC  JICHCTBUA,  PETYJISATUBHBIC
yYHUBEpCaIbHbIC YIeOHbIE TCUCTBUSI.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUS

Bba3oBble JJornueckue a1eicTBUA:



*BBISBIISITh W XapaKTEpU30BaTh CYIIECTBEHHbIE MPU3HAKH OOBEKTOB
(s1BNIEHUI );

 YyCTAHABJIMBATH CYIIECTBEHHBIN MPHU3HAK KJIacCU(PHUKAIMKM, OCHOBAHUS IS
000011IeHUs U CpaBHEHUS,;

e BBISIBJISITh 3aKOHOMEPHOCTH M MPOTUBOPEYMS] B pacCMaTpUBaeMbIX (hakTax,
JAHHBIX U HAOJIOICHUSAX, OTHOCALIUXCA K (PU3UUECKUM SIBICHUSM;

¢ BBISIBJISITh TIPUYMHHO--CJICACTBEHHBIE CBA3M MPH HU3YYCHUU (PUINUECKUX
SIBJICHMI U MPOIIECCOB, JI€JaTh BBIBOJBI C UCIOJb30BAaHUEM AETYKTUBHBIX
U MHJYKTUBHBIX YMO3aKIJIIOUEHHUM, BBIIBUTAaTh TMIIOTE3bl O B3aWMOCBS3SIX
(buU3MYECKUX BEJIIUYNH;

¢ CAMOCTOATEIBHO BBHIOMPATH CHOCO0O perieHnus yueOHOM (Pu3ndeckoi 3a1a4uu
(cpaBHEHHE HECKOJBKHX BAapUAaHTOB pEIICHHsA, BBIOOp Hambosee
MOAXOJSIIET0 ¢ Y4ETOM CaMOCTOSITENIbHO BBIJCIICHHBIX KPUTEPUEB).

Ba3oBhIe uccieaoBaTe/IbLCKHeE JeCTBUA:

¢ HICTIOJIB30BATh BOMPOCKHI KaK UCCIIE0BATEIbCKUNA HHCTPYMEHT MTO3HAHUS;

¢ IPOBOJUTH 1O CAMOCTOSITEIFHO COCTABIIEHHOMY IUIaHY OIBIT, HECIIOKHBIH
¢uznyecKuil IKCHEPUMEHT, HEOOJBIIOE UCCIENOBaHHE (PU3MUECKOTO
SIBJICHUS,

eOLICHMBATh HA TMPUMEHUMOCTb M  JOCTOBEPHOCTH  HH(MOpMAIHIO,
MOJIyYEHHYIO B X0/I€ UCCIIEIOBAaHUS HIIM SKCIIEPUMEHTA;

e CAMOCTOSITETFHO (hOPMYIIMPOBATH OOOOIIEHUSI U BBIBOJBLI 10 pe3yjbTaTam
POBENEHHOTO HAOIIOIEHUS, OMbITA, UCCIIEIOBAHNUS;

« IPOTHO3MPOBATh  BO3MOXKHOE  JalibHElIlee  pa3BUTHE  (PU3UUYECKHUX
MPOLIECCOB, a TAKXKE BBIJIBUTATh MPEATOI0KEHHS 00 X PAa3BUTUU B HOBBIX
YCIOBUSX U KOHTEKCTaX.

Pabora ¢ unopmanmeii:

e IPUMEHSTh PA3JMYHBIE METO/bl, HHCTPYMEHTBI W 3alpoChl NPU MOUCKE U
otOope MHGMOpPMAIMK WM JaHHBIX C YYETOM MPEJI0KEHHOM ydueOHOU
bu3ndecKoit 3a1a4u;

e AaHAJIM3UPOBATh, CUCTEMATU3UPOBATh M HHTEPIPETUPOBATH HH(OPMALIHIO
pa3IMuYHBIX BUAOB U ()OPM MPE/ICTABICHHUS,

e CAMOCTOSITEILHO ~ BBIOMpAaTh  ONTUMAJIbHYIO  (OpMy  TpeAcCTaBICHUS
uHpopMalMl W WUIIOCTPUPOBATH pElIaeMble 3aJayd  HECIOKHBIMU
CXeMaMH, AuarpaMMaMu, HHOU rpaduKoi U MX KOMOMHALIUSAMHU.

KoMMyHHKAaTHBHBIE YHHBepPcaJdbHbIe yueOHbIe 1eiCTBHA:

eB XOJI€ OOCYXJIeHHS Y4YeOHOro marepuaia, pe3yJbTaToOB Ja0OPATOPHBIX
paboT ¥ MPOEKTOB 33/1aBaTh BOMPOCHI MO CYIIECTBY 00CYK/1aeMOM TeMbI U
BBICKA3bIBaTh WJEH, HAIICJICHHbIE HAa pEIICHHE 3aJaud U MOAJEpKAHUE
0J1aroxeaTeILHOCTH OOIICHUS,



e CONOCTABIISITH CBOU CYXKJEHUS C CY)KJICHUSMHU JIPYTHX YYaCTHUKOB JMAJIOTa,
oOHapyXUBaTh pPa3INnYNe U CXOJCTBO MO3UIUH;

e BBIPQ)KaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U MUCHMEHHBIX TEKCTAX;

o TyOJIMYHO MPEACTABIATH PE3YJIBTAThl BBINOJHEHHOTO (PU3UYECKOTO OIBITa
(9KCIIepUMEHTa, UCCIIC0BAHUS, IPOEKTA);

e IOHUMATh M HMCIOJIb30BATh MPEUMYIIECTBA KOMAaHAHON M MHIWBUIYaTbHOM
paboThI IPH PEIICHUU KOHKPETHON (PU3NYECKOM MPOOIEMBbI;

o IPUHUMATh 1IEJI COBMECTHOM JIeSITeIbHOCTH, OPraHU30BbIBATH IEHCTBHS 110
e€ JOCTM)KEHHUIO: pAaCIpeleNarTh poid, OO0CyXJIaTh TPOLECCh U
pe3yabTaThl COBMECTHOM pabOThI, 000011aTh MHEHHSI HECKOJIBKUX JIIOCH;

¢ BHITIOJIHATH CBOIO 4acThb pabOThl, JOCTUTass KaueCTBEHHOTO pe3yibTara Mo
CBOEMY HANpaBlIECHUIO M KOOPIWHUPYS CBOM JEHCTBUS C APYTUMHU
YJIeHAMU KOMAaH/Ibl;

¢ OIICHMBATh KAayeCTBO CBOEr0 BKJaJa B OOIIMH MPOAYKT IO KPHUTEPHSIM,
CaMOCTOSITENIbHO CPOPMYTMPOBAHHBIM YUaCTHUKAMU B3aUMOICHCTBUSI.

PeryasiTuBHbIE YHHBepcaJbHble y4eOHbIe 1eHCTBUS

Camoopranusanus:

e BBISIBJISITH TIPOOJIEMBI B )KU3HEHHBIX U YU€OHBIX CUTYalUsX, TPEOYIOIINX JIJIs
penieHust GU3NYECKUX 3HAaHUM;

e ODUEHTUPOBATHCS B PA3IMYHBIX  MOAXOAAX  MNPHUHATHUS  pelIeHUM
(vHIMBHUAyaIbHOE, TPUHSATHE PEIICHUS B TPYIINE, MPUHITHE PEIICHHMA
rpyIIoN);

e CAMOCTOSITEILHO COCTaBJISATh QJITOPUTM pPEIICHUs] PU3NYECKON 3a7auul WU
IJlaHa HCCIEJOBaHUsl C Y4ETOM HMEIOIIMXCS PECYPCOB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHPOBATH MIPEIJIaracMbie BAPUAHTHI PEIICHU;

e IETIATH BBIOOP ¥ OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CaMOKOHTPOJIb, SMOIUOHAJIbLHbBIN HHTEJIEKT:

e 1aBaTh aJICKBATHYIO OIIEHKY CUTYallUU U MIpeAJiaraTh TUIaH €€ U3MEHEHUS;

¢ OOBSICHATh  NPUYMHBI  JOCTHOKEHHMS  (HEJOCTHXKEHHUS)  pe3yJbTaToOB
NeSATeILHOCTH, JaBaTh OIICHKY MPHOOPETEHHOMY OIIBITY;

e BHOCHUTh KOPPEKTUBBI B JIEATEIHLHOCTh (B TOM YHCJIE€ B XOJI BBIMOJHEHUS
bu3MYEeCKOro HMCCIEAOBAHUS WM MPOEKTAa) Ha OCHOBE HOBBIX
00CTOSITEILCTB, W3MEHUBIIUXCS CUTYyallMii, YCTAHOBJIEHHBIX OIIUOOK,
BOZHUKIINX TPYIHOCTEM;

e OIICHUBATh COOTBETCTBUE PE3YNIbTATA IIEJIA U YCIOBHUSM;

e CTaBUTH ce0s HAa MECTO JAPYroro 4YeJoBeKa B XOJ€ CIopa Wi AUCKYCCUU Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JAPYTOro;



e IPU3HABATh CBOE MPaBO Ha OLIMOKY MpH pelieHnr (PU3NUEeCKHX 3a/1a4 WA B
YTBEPKIACHUAX HA HAYYHBIE TEMBI U TAKOE YK€ MIPABO APYIOTO.

ITPEAMETHBIE PE3YJ/IBTATDBI

K xoHIy 00yueHus B 7 KJacce peAMETHbIE pe3yabTaThl HA 06a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOUTUXCSl YMEHHUI:

e ICTIOJIb30BATh MOHATHUS: (PU3MUECKHE U XMMUUYECKHE SIBJICHUS, HAOJI0IEeHHE,
IKCIIEPUMEHT, MOJIEb, TUIOTE3a, SAUHUIIBI (DU3UIECKUX BEIIMYUH, aTOM,
MOJIEKYJIa, arperarHble COCTOSIHMA BemecTBa (TBEpHOE, IKUIKOE,
razoo0pa3Hoe), MeXxaHHnueCcKoe JIBUkKeHHE (PaBHOMEPHOE, HEpaBHOMEPHOE,
NPSIMOJIMHEMHOE), TPAeKTOpHs, PaBHOACUCTBYIOIIAs cuia, Aedopmarius
(ynpyrasi, miacTuueckas), HeBECOMOCTb, COOOIIAIOIINECS COCY/bI;

e paznuuaTh siBACHUS (Auddy3us, TEIIOBOE NBIKCHHE YaCTHI[ BEIIECTBA,
pPaBHOMEPHOE  JBW)KEHUE, HEPAaBHOMEPHOE  JABWKEHUE, HHEpUUs,
B3aUMOJICMCTBUAE TEJI, PABHOBECHUE TBEPABIX TEN C 3aKPEIUVIEHHOU OCBHIO
BpalllCHUsI, TEpeAada MAaBiICHUS TBEPABIMH TENAMH, XKUIAKOCTAMU U
razamu, atMocepHoe JaBieHHE, IUIaBaHHE TeJ, MPEeBpaIICHUS
MEXaHMYECKOI SHEpPruu) MO ONHCAHUIO UX XapPaKTEPHBIX CBOWCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX TaHHOE (PU3UUECKOE SIBJICHUE;

e paClioO3HaBaTh  MPOSBICHHE  U3YYEHHBIX  (PU3MYECKUX  SABJICHUA B
OKpY’>KalollleM MHpe, B TOM 4HCle (PU3MYecKue SIBICHHUS B MPHUPOJE:
NpUMEPHI JIBUKEHUS C PA3JIMYHBIMU CKOPOCTSAMHU B >KMBOM M HEXUBOU
NpUpOJie, NCUCTBUE CHUJIbI TPEHUSI B MPUPOJAEC U TEXHUKE, BIIMSHUE
aTMOC(EpHOr0 JIaBJICHUsI Ha KMBOM OpraHU3M, IUIABAHUE PbHIO, pblYaru B
TeJe 4YeJIO0BeKa, MPU 3TOM NEPEBOAUTH MPAKTUUYECKYIO 33/layy B yueOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKHN) (U3UUECKUX SBICHHM;

e ONIMCHIBATh M3yYCHHBIE CBOMCTBA TENl W (PU3HUECKHUE SIBIICHUS, HUCIIOIb3YS
¢usznyeckue BenMUMHBI (Macca, 00BEM, IUIOTHOCTH BEIIECTBA, BPEM,
IIyTh, CKOPOCTb, CPENHSS CKOPOCTh, CHJIA YIPYTOCTH, CHJIA TSKECTH, BEC
Tena, Cuia TpEeHus, JaBieHue (TBEPAOro Tena, >KUAKOCTH, Trasa),
BBITAJIKMBAIOIIAs CHUJIa, MEXaHUYecKass paboTa, MOIHOCTb, IJIEUO CHIIBI,
MOMEHT CWJIbl, KOXD(DHUIIMEHT TMOJE3HOTO JEWUCTBHUSI MEXaHH3MOB,
KMHETHYEeCKass M TOTEHIMalbHas SHEPrusi), MPU OMHCAHUU TPABUIBHO
TPakToBaTh  (U3MYECKUI  CMBICA  HUCIHOJIB3YEMBIX  BEJIMYMH, HX
0003HaYeHUS U EIUHUIIBI (DU3NYECKUX BEIMYMH, HAXOIUTh (OpPMYyIIbI,
CBSI3BIBAIOIIME JTAHHYIO (PU3MUYECKYI0 BETUYMHY C APYTHMMH BEIUYMHAMH,
CTPOUTH TPpaPUKU N3YUECHHBIX 3aBUCUMOCTEHN (PM3MUECKUX BEINYNH;

e XapaKTEepPU30BaTh CBOWCTBA TeJl, (U3MYECKUE SBJICHUS U TPOIECCHI,
UCIIOJIb3Ysl TIpaBujIa CJIOKEHUs cuil (BAOJb OAHOM mpsiMoii), 3akoH ['yka,



3akoH [lackans, 3akoH Apxumena, MpaBUJIO paBHOBecHs pbiyara (6510ka),
«30JI0TOE€ TMPaBUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHU4ECKOM
SHEPruH, NpPU O3TOM JaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHAa U
3aIMCBIBATh €70 MATEMAaTUYECKOE BBIPAKEHUE;

¢ 00BSICHATH (PU3NYECKUE SBJICHUS, IIPOLIECCHI U CBOMCTBA TEJl, B TOM YHUCIE U
B KOHTEKCT€ CHUTyallull MpPaKTUKO-OPUEHTUPOBAHHOIO  XapakKTepa:
BBISIBJISITH IPUYMHHO--CIICACTBEHHBIE CBA3H, CTPOUTHh OOBSICHEHHE U3 1-2
JOTMYECKHX IIaroB ¢ ONOpPOM Ha 1-2 M3yuyeHHBIX CBOWCTBA (PU3NYECKUX
SBJICHUH, PU3NUECKUX 3aKOHA WA 3aKOHOMEPHOCTH;

e pemIaTh pacu€THbIC 3a/1au B 12 nelCcTBUSA, UCIIOJIBb3YS 3aKOHBI U (POPMYJIBI,
CBs3bIBAIOIIME (DU3UYECKUE BEIMYMHBI: Ha OCHOBE aHalIM3a YCIOBUS
3aJaud  3alMChIBaTh KPaTKOE YCIIOBUE, TMOJCTAaBIATh (hU3HUECKUE
BEJIMYMHBI B ()OPMYJIBI U IPOBOAMTH PACUETHI, HAXOAUTH CIIPABOYHBIE
JaHHbIE, HEOOXOAUMBIE Ul PELICHUs 3a/1ay, OLEHUBATh PEATMCTUYHOCTD
NOJTy4eHHOM (PU3NUEeCKON BEJIMYMHBI,

e pacmo3HaBaTh MpPOOJIEMBbI, KOTOpPHIE MOXHO pEIIUTh TMpPH MOMOIIH
(bu3nYECKUX METOAOB, B OTUCAHUH MCCIIEIOBAaHUS BBIICISATH IPOBEPSIEMOE
OpeanoyiokeHne  (TMIoTe3y),  pasiuyaTb U MHTEPIPETHPOBATH
IIOJIyYEHHBIM pe3ynbTaT, HAaXOAUTh OIIMOKM B XOJAE OIbITA, Je1aTh
BBIBOJIBI IO €0 PE3yJIbTaTaM;

e IPOBOJUTH OTBITHI 110 HAOIIOIEHUIO (PU3NUECKHUX SABICHUN WIH (PU3NIECKUX
CBOMCTB Ten: (pOpMYJIUPOBATH MPOBEPSEMBIE MPEIIOJIOKEHUS, COOUPATH
YCTaHOBKY U3 MPEUIOKEHHOTO 000pyAOBaHuUs, 3alUChIBATh XOJ| OIbITa U
(opMyJIMpOBaTh BHIBOJIBI;

* BBITIOJIHATH MIPSIMbIE U3MEPEHUSI PACCTOSIHUS, BPEMEHU, MacChl Tena, 00bEMa,
CHJIBI W TEMIIepaTypbl C HCIOJIb30BAaHUEM aHAJOTOBBIX M IU(POBBIX
npuOOpoOB, 3alMChIBaTh IIOKa3aHUS MPUOOPOB € YUYETOM 3aJaHHOU
a0COJIFOTHOM MOTPEUTHOCTH U3MEPEHUM;

* IPOBOJUTH MCCIIEAOBAHUE 3aBUCUMOCTHU OJIHOM (PU3NUECKOW BEIMUYMHBI OT
JIpPYrol € HCIOJb30BAHMEM MPSAMBIX H3MEPEHUN (3aBUCUMOCTH ITyTH
PaBHOMEPHO JBWXKYLIEroCs Tela OT BPEMEHW JIBHJKEHHS Tela, CHUJIbI
TPEHMSI CKOJILKEHUS OT BECa Tela, KauecTBa 00pabOTKHU MOBEPXHOCTEN Tel
Y HE3aBUCUMOCTH CUJIBI TPEHUS OT ILIOIIAAN COPUKOCHOBEHUS TEN, CUJIbI
YIPYTrOCTH OT YAJMHEHUS MPYKUHBI, BHITAIKUBAIOIIEH CHIIBI OT 00BEMa
NOTPYKEHHON YacTH TeJla U OT IJIOTHOCTHU KUAKOCTH, €€ HE3aBUCHUMOCTH
OT IUIOTHOCTHU TeJa, OT MIyOMHBI, HA KOTOPYIO MOTPY’KEHO TEJO0, YCIOBUU
IUTAaBaHMSI TEJl, YCIOBHM paBHOBECHs pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4€OHOTO MCCIEAOBaHUA, coOHMpaThb YCTaHOBKY H
BBITMIOJIHATh M3MEPEHUs, Cielysl MPeaoKEHHOMY IUIaHy, (UKCHPOBATH



pe3yabTaThl MOTYYEHHOM 3aBUCHUMOCTH (DU3HUECKUX BEJIHMYMH B BUJC
NPEIJIOKEHHBIX TaOnuil U TpadUKOB, AeNaTh BBIBOJBI MO pe3yibTaTaM
UCCIIEIOBaHMS;

¢ [IPOBOJIUTh KOCBEHHbIE H3MEpeHUs (U3NYECKHX BEIMYUH (TJIOTHOCTH
BEIIECTBA JKUAKOCTH U TBEPAOrO TeNa, CHJIa TPEHHSI CKOJIbKCHHS,
JaBJICHUE  BO3/AyXa, BbITAIKUBAIOLIAs  CWJIa, JICHCTBYyIOIIas  Ha
HOrpyKEHHOE B KHUAKOCTh TENO, KO3(PPHUIMEHT MOJEe3HOro AeHCTBUA
OPOCTBIX MEXaHU3MOB), CIeAysl TMPEAJOKEHHON MHCTPYKIUH: IpU
BBITIOJIHEHUN HW3MEPEHUN coOUpaTh HKCHEPUMEHTAJbHYIO YCTAaHOBKY HU
BBIYUCIISATH 3HAUEHUE HCKOMOM BEJIINYHHBI,

e COOJTIO/IATh MpaBWJIa TEXHUKU 0€30MacHOCTH MpH padoTe C J1ab0paTOPHBIM
obopynoBaHuEM;

e yKa3bIBaTh MPHUHLMUIBI JEHCTBUS NPHUOOPOB M TEXHUUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, IWHAMOMETp, COOOINAIOLINECS COCYyIbl, OapoMmerp,
phIYar, HOJBMKHBIA U HETIOABMKHBIN OJIOK, HAKIIOHHAS TJIOCKOCTB;

e XapaKTepU30BaTh MPUHIUIBI  JEUCTBUS  HM3YyYEHHBIX MPUOOPOB |
TEXHUUYECKUX YCTPOMCTB C OMOPOM Ha HX OMNHCAHHUA (B TOM YHUCIE:
HNOJIIMITHUKY, YCTPOMCTBO BOJOMPOBOAA, THAPABIMYECKHNA Ipecc,
MaHOMETp, BBICOTOMED, MOPIIHEBOI HACOC, apEOMET), UCTIONb3Ys 3HAHUSA
0 cBOMCTBax (U3NYECKUX SIBICHUN U HEOOXOIUMBbIE (PU3UUECKHE 3aKOHBI
U 3aKOHOMEPHOCTH;

o IPUBOAMTD MIPUMEPHI (HAXOAUTH HHPOPMALIHIO O TIPUMEPaAX) MPAKTUIECKOTO
UCTOJIb30BaHUS (PU3MUYECKUX 3HAHUM B TIOBCEAHEBHON IKU3HHM IS
obecrieyeHuss O€30MAaCHOCTH TIPU  OOpaleHuu ¢ TIpudopamMu U
TEXHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3/I0pOBbS U COOJIIOACHUS
HOPM IKOJIOTUYECKOTO TOBEJICHHS B OKPY’KaIOIIEH CPE/IE;

¢ OCYIIECTBJISATH OTOOpP HMCTOYHUKOB uHGpopMmamuu B HMHTepHeTe B
COOTBETCTBUU C 33IaHHBIM [TOMCKOBBIM 3alIPOCOM, Ha OCHOBE UMEIOIINXCS
3HAHUA H TYyTEM CpPaBHEHUS PA3NUYHBIX HCTOYHUKOB  BBIJEIATH
uHPOpMAIMIO, KOTOpas SBISIETCS MNPOTHUBOPEUYUBONM WM MOXKET OBITH
HEJIOCTOBEPHOM;

* ICTIOJIb30BaTh NPH BBIOJHEHUH YYEOHBIX 3a/laHUil HAy4YHO--IIOMYJISPHYIO
auTeparypy  (pU3MUecKoro - coaepiKaHus, CIPaBOYHbIE MaTepUabl,
pecypcbl ceti IHTepHET, BIafeTh npuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

*CO3/aBaTh COOCTBEHHBbIE KPAaTKHUE MHUCbMEHHBIE U YCTHBIE COOOIIEHHUS Ha
OCHOBE 2—3 MCTOYHHMKOB MH(OpMAIK (PU3NIECKOTO COAEPKAHUSA, B TOM
quciae MyOJMYHO JAeNaTh KpaTKhe COOOLIEHHsS O pe3ylbTaTax MpPOEKTOB
WM Y4eOHBIX HCCIEJIOBaHUM, MPH H3TOM TPaMOTHO HCIIOJIb30BATh



U3YYCHHBI TOHATUWHBIN anmapaT Kypca (U3MKH, COINpPOBOXAAThH
BBICTYIUUIEHUE ITPE3EHTALIUEH;

elIPH BBIMOJHEHUH YYEOHBIX MPOEKTOB M MCCIEJOBAHUM pacrpenessiTh
00s13aHHOCTH B TPyNIl€ B COOTBETCTBUU C IOCTABICHHBIMHU 3aJlayaMH,
CIeIUTh 3a BBINOJIHEHUEM IIJlaHA JEHCTBUM, aJeKBAaTHO OLICHUBATh
COOCTBEHHBIM  BKJaJA B  JEATENBHOCTh  TPYMNbI,  BBICTPAaUBATH
KOMMYHUKATUBHOE B3aMOJEHCTBUE, YUUTHIBASI MHEHHUE OKPYKAFOIIHX.

K koHIy 00yueHus B 8 kiacce rnpeaMeTHbIE pe3yabTaThl HA 6a30BOM YPOBHE

JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOUTUXCSl YMEHHUI:

e ICTIOJIB30BATh MOHATHS: Macca M pa3Mepbl MOJIEKYJ, TEIJIOBOE IBUKEHUE
aTOMOB U MOJIEKYJI, arPETraTHbIE COCTOSHUS BEILECTBA, KPUCTAJUIMYECKUE U
amMop(HbIe Tela, HACBIILIEHHBIH W HEHACHIIICHHBIN TMap, BIIAXHOCTh
BO3/lyXa, TeMIIeparypa, BHYTPEHHSISI SHEPTUsi, TEIUIOBOM JIBUTaTEb,
AIIEMEHTAPHBIN AJIEKTPUUECKHUM 3apsijl, FIEKTPUUECKOE o€, MPOBOJIHUKU
U IMDJIEKTPUKH, IIOCTOSTHHBIN 3JIEKTPUYECKUNA TOK, MATHUTHOE I10JIE;

e pa3vyaTh SBJICHUA (TEIJIOBOE pACUIMPEHHE M C)KaTue, TeIulolepeaaya,
TEIJIOBOE PaBHOBECHE, CMAUMBAHUE, KAWUIAPHBIE SIBJICHUS, HUCIAPEHHUE,
KOHJIEHCAIMsl, IUIABJIEHHEe, KpHUCTaJUIM3auus (OTBEpJEBaHUE), KHUIICHUE,
TerJIonepeaaya (TEeTIONpPOBOHOCTb, KOHBEKIHS, U3ITy4YEHHE),
IIEKTPU3aLUs TEJ, B3AUMOJEHCTBHUE 3apSA0B, JEHCTBUS AJIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICCTBHE MArHUTOB, JECHUCTBUE
MarHUTHOTO TOJSl HA TPOBOJIHUK C TOKOM, AJIEKTPOMATrHUTHAS MHAYKIIHS)
0 ONHCAHUI0 HX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (U3HUECKOE SBIICHHUE;

epacmo3HaBaTh MPOSBICHHE  M3YyYEHHBIX  (U3MYECKUX  SBICHUA B
OKpY)XaloIlleM MHpPE, B TOM YHCIEC (PU3NYECKUE SIBICHUS B MPHUPOJE:
MOBEPXHOCTHOE HATSKEHUE W KaNWUIApHBIE SBJIECHUS B MPUPOJIE,
KpUCTaUIbl B TMpupojae, usiydeHue CoaHla, 3amMep3aHue BOJIOEMOB,
Mopckue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEsl, CHETa, JIEKTPHUUECKHE
ABJIEHUSL B aTMoc(epe, 3IEKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
nosie 3eMiM, Jpeld MoyoCcOB, pojib MAarHUTHOTO TOJS AJS KU3HH Ha
3emuie, MOJSIPHOE CUSIHUE, MPU 3TOM MEPEBOJIUTH MPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3UUYECKHUX
SIBIICHUH;

* ONIUCHIBATh M3YYCHHBIC CBOMCTBA TEN U (PU3UUECKHE SIBJICHMS, MCIIONb3YA
bu3nyeckue BeTUUYUHBI (TeMIlepaTypa, BHYTPEHHSI SHEPTUs, KOJIUYECTBO
TEIJIOThI, yJieJbHAs TEIJIOEMKOCTh BEIECTBA, YyJAENbHAas TeruioTa
IUIaBJICHUS, YJleJbHAs TeIloTa NapooOpa3oBaHUs, ylelbHAas TemioTa
CrOpaHMsl TOIUIMBA, KO3(PPHUIMEHT TOJE3HOTO JEHCTBUS TEIIOBOU



MallliHbl, OTHOCUTENbHASl BIAXKHOCTb BO3/lyXa, AJIEKTPUUYECKUU 3apsij,
CUJia TOKa, JJICKTPUYECKOE HAIpPSHKEHHE, COMPOTUBIECHUE MPOBOJAHUKA,
yIeTbHOE  CONpPOTHBIEHHWE  BemIecTBa, paboTa W MOIIHOCTh
AJIIEKTPUYECKOTrO  TOKAa), MpPH  ONHCAHUM MPaBUIBHO  TPAKTOBATh
(bu3MYEeCKUl CMBICH MCIOJIb3yeMbIX BEJIWYWH, 0003HAUEHHUS U EIUHUIIBI
bU3NYEeCKUX BEIMYMH, HAXOAUTHh (HOPMYJIbI, CBS3BIBAIOIINE JTAHHYIO
GU3NYECKYI0 BEJIMYMHY C JAPYTHMH BEIWYWHAMH, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUUYMH;

e XapaKTEepPU30BaTh CBOWCTBA TeJl, (U3MYECKUE SBJICHUS U MPOIECCHI,
UCIIOJIb3Ys OCHOBHBIE TMOJIOKEHUS MOJEKYISIPHO--KUHETHUYECKON TEOpUHU
CTPOCHUSI BEIIECTBA, MPUHIIMI CYNEPHO3UIIMHU T0JIeH (HA KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUS 3apsja, 3akoH Oma JiJisl ydacTKa 1€, 3aKOH
Jxoyma—JleHnia, 3aKOH COXpAaHEHWs OSHEPrud, IIPA ITOM J1aBaTh
CJIIOBECHYIO (DOPMYJHUPOBKY 3aKOHA M 3alHChIBaTh €r0 MaTEMaTUYECKOe
BBIPAXKEHUE;

¢ O0BACHATH (PU3WYECKHE TMPOIECChl W CBOMCTBA TEJI, B TOM YHCIE U B
KOHTEKCTE CUTYallMil MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BbISBIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 |—2 JOrnYecKux
iaroB ¢ omnopoil Ha 1-2 W3y4YEHHBIX CBOWCTBA (U3UYECKUX SIBICHUMH,
(bU3UYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

e peIIaTh PacCUETHBIE 3a/1a4u B 2—3 NEHUCTBHSI, HCTIONB3YS 3aKOHBI 1 (hOPMYJIBI,
CBA3bIBaIONIME (DU3UYECKHME BEJIMYMHBI: HAa OCHOBE aHaliu3a YCJIOBUS
3a71a4M 3alMChIBATh KPATKOE YCIIOBUE, BBIABIISTH HEAOCTATOK JNAHHBIX JJIS
peuieHust 3a1a4yu, BbIOMpaTh 3aKOHBI U (POpMYJibl, HEOOXOAUMbIE IS €€
pelieHrs, MPOBOAUTh PACUEThl W CPaBHHBATH IOJYYEHHOE 3HAYCHHE
(bU3UYECKOM BEIMYNHBI C U3BECTHBIMU JTAHHBIMU;

e pacro3HaBaTh MPOOJEMbI, KOTOPbIE€ MOXHO pEUIUTh TMpPU TOMOIIU
(bU3MYEeCKUX METOJOB, HCIOJb3ysl OMUCAHUE HCCIENOBAHUSA, BBIACIATDH
MPOBEPSIEMOE  MPEIAINOJIOKEHHE, OLEHUBATh MPABUIBHOCTh MOPSAKA
MPOBEJICHUSI KCCIIEIOBAHUS, J€IaTh BHIBO/IbI;

e IPOBOJUTH OTBITHI 110 HAOIIOIEHUIO (PU3NUECKHUX SABICHUN WIH (PU3NIECKUX
CBOMCTB TeN (KamWJUIIPHBIE SIBJICHUS, 3aBUCUMOCTb JABJICHUS BO3/lyXa OT
ero o0bEma, TeMIepaTypbl, CKOPOCTH IPOLiecca OCTHIBAHMS U HATPEBAHMS
IpU U3Jy4EHUU OT IIBETa M3Tydarouied (MOrjollaroeid) TOBEPXHOCTH,
CKOpPOCTb HCIIAPEHHUsI BOJIbI OT TEMIIEPATYPhl KUJKOCTH U IUIOIIAAN €€
MOBEPXHOCTH, DJICKTPU3ALMS TeJI U B3aUMOJICUCTBUE JJICKTPUUYECKUX
3apsiioB, B3aUMOJICUCTBHE TIOCTOSIHHBIX MAarHUTOB, BU3YyalW3alus
MAarHUTHBIX MOJIEN MOCTOSIHHBIX MAarHUTOB, I€MCTBHSI MArHUTHOTO TOJIS Ha
MPOBOAHUK C  TOKOM, CBOWCTBAa  BJICKTPOMAarHuTa,  CBOMCTBA



AJIEKTPOJBUTATENS] TIOCTOSHHOTO TOKa): (OPMYIHPOBATH MPOBEPSECMBIE
IPENOJIOKEHUs, COOMPaTh YCTAHOBKY U3 MPEANIOKEHHOT0 000py10BaHMUS,
OTIMCHIBATh XOJ OMBITa U (POPMYIIUPOBATEH BEIBOJIBL;

e BBITNIOJIHATH MPAMbBIE U3MEPEHUSI TEMIIEPATYPbl, OTHOCUTEIBHONW BIAXKHOCTH
BO3/yXa, CHJIbI TOKAa, HANPSHKEHUS C MCIOJIb30BAHUEM aHAJIOTOBBIX
npuOOpPOB W JATYMKOB (PU3NUYECKHX BEJIUYWH, CPAaBHUBATH PE3YJIbTATHI
WU3MEPCHUI ¢ YIETOM 3aJIaHHON aOCOTIOTHON MOTPEITHOCTH;

e IPOBOJIUTH MCCIIEOBAHUE 3aBUCHUMOCTU OJHOW (DU3MYECKON BEIUYMHBI OT
IpPYrol C  UCHOJIb30BAaHUEM TMPSMBIX  HM3MEpPEHUN  (3aBUCUMOCTh
CONIPOTHUBJIEHUSI TPOBOJHUKA OT €ro JJIMHBI, IUIOIIAANA IONEPEYHOIO
CEUCHMS U YAEIBbHOTO CONMPOTUBJIEHUS BEUIECTBA MPOBOJIHUKA, CHIIBI TOKA,
UIYyLIEro 4Yepe3 MNPOBOJHUK, OT HANPSKEHUS HA NPOBOJHUKE,
UCCIIEOBAHUE IOCHEAOBATEIBHOIO M  MAPAJUIEIBHOTO COEAUHEHUU
IPOBOJHUKOB): IJIJAHUPOBATh MCCIIEJOBAaHUE, COOUpaTh YCTAaHOBKY U
BBHITIOJIHATh W3MEPEHUsI, CICAys NPENJIOKCHHOMY IUIaHy, (DUKCHpOBaTh
pe3yNbTaThl TIOJYYCHHOW 3aBHCHUMOCTH B BHUJIE TaOMUI[ W TpapuKOB,
JIeJIaTh BBIBOJIBI 110 PE3YJIbTAaTaM MCCIIEI0BAHUS,

 IPOBOJIUTH KOCBEHHbIE HW3MEpEHUs (U3MYECKUX BeNUYUH (yIenbHas
TEMJIOEMKOCTh  BEIIECTBAa, COMPOTUBIEHUE MPOBOJHMKA, pabdoTa U
MOIITHOCTh JJICKTPUYECKOTO TOKA): IJIAHUPOBATh W3MEPEHHs, COOUpaTh
AKCIIEPUMEHTAIBHYK0 YCTAHOBKY, CIEIys MPEIIOKECHHON UHCTPYKIUHU, U
BBIYUCIISATh 3HAYEHUE BEJINYNHBIL;

e COONIOAATH MpaBUja TEXHUKU 0€30MacHOCTU MpU paboTe ¢ J1abopaTOPHBIM
000py1I0BaHUEM;

e XapaKTePU30BaTh MPHUHIUIBI  JCHCTBUS U3YYCHHBIX TPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha MX oOmucaHus (B TOM YHCIIE:
CHUCTEMa OTOIUIEHHS JIOMOB, THTPOMETp, MapoBasi TypOWHA, aMmIepMeTp,
BOJIbTMETP, CUETUHMK DJIEKTPUUYECKOW IHEPTUM, 3JIEKTPOOCBETUTEIIbHBIC
pUOOPHI, HATPEBATEIIBHBIC IEKTPONPUOOPHI (MIPUMEPHI), ITCKTPHUICCKUE
MPEAOXPAHUTEIIN, IEKTPOMATHUT, 3JIEKTPOJIBUTATENh TOCTOSIHHOTO TOKA),
UCIIOJIb3YysI 3HAHUS O CBOWCTBAX (PU3MUECKUX SBICHUNW U HEOOXOIUMBIE
bu3nUecKue 3aKOHOMEPHOCTH;

e pacmo3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOMCTBA U H3MEPUTEIbHBIE
npuboOpel O CXeMaM M CXEMaTUYHBIM PHUCYHKaM (3KUJIKOCTHBIN
TEPMOMETP, TEPMOC, IMCUXPOMETP, TUTPOMETP, ABUTATEIb BHYTPEHHETO
CropaHusi, 3JEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbl 3JIEKTPUUYECKUX
LEMEN C MOCIEA0BATEIbHBIM U MAPAJUIEIbHBIM COEUHEHUEM 3JIEMEHTOB,
pasnuyasi ycJIoBHbIE 0003HAYEHUS DIIEMEHTOB JIEKTPUUYECKUX 1IeTIEH;



e IPUBOJIUTH MIPUMEPHI (HAXOIUTh MHPOPMAIIHIO O IPUMEPAX) MPAKTUIECKOTO
UCIONBb30BaHUsl (U3NYECKUX 3HAHUA B TIOBCEIHEBHOM >KU3HU MJIA
oOecrieueHuss 0e30macHOCTH Tpu  oOpamieHMd ¢ npubopamu U
TEXHUYECKUMU YCTPOMCTBAMH, COXPAHEHHS 3J0pPOBbS M COOIIOACHUS
HOPM SKOJIOTUYECKOTO MOBEJICHUS B OKPYIKAIOIIEH cpejie;

¢ OCYIIECTBIISITH  MOUCK HMHPOpManuu  (PU3NYECKOTO  COACpNKAHHUS B
WNuTepHere, Ha OCHOBE HMEIOIIUMXCS 3HAHUW M TMYTEM CpPaBHEHUS
JOTIOJTHUTENBHBIX ~ MCTOYHUKOB  BBIACHATH  MHGPOPMALIMIO, KOTOpas
SBJISIETCS IPOTUBOPEUMBON MUIIM MOKET OBITh HEJJOCTOBEPHOM;

e ICTIOJB30BATh NPU BBHIMOJHEHUN YYEOHBIX 3aJlaHUN HAYYHO--TIOMYJSPHYIO
auTepaTypy  (puU3MYEecKoro - coAepxaHHs, CIpPaBOYHbIE MaTepHAaIbI,
pecypcbl ceti IHTepHET, BlafeTh npuéMaMi KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMALIUU U3 OJHOU 3HAKOBOM CUCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHbIC IHUCbMEHHBbIE U KpPATKUE YCTHBIE COOOIEHUS,
0000mmasi wHOpMAIMI0O W3 HECKOJbKUX WMCTOYHUKOB (HHU3HUYECKOTO
COJlep)KaHus, B TOM YHCIE MYyOJUYHO NPEACTABISATh PE3yJIbTaThl
INPOEKTHOM WJIM KCCIEI0BATENbCKON JESATEIbHOCTH, P 3TOM IPAMOTHO
UCIIOJB30BaTh M3YYCHHBIM TIMOHATHUHHBIN anmaparT Kypca (U3HKH,
COMNPOBOXKATh BHICTYIUICHHE MpPE3eHTAIUEH;

e[IPH BBHINIOJHEHUH Y4YEOHBIX MPOEKTOB M HCCICAOBAHUNA (PUINUECKUX
IPOLIECCOB pacHpeiensiTh OOS3aHHOCTH B TPYyMINE B COOTBETCTBUHU C
MOCTAaBJICHHBIMU 33/1a4aMM, CICAUTH 32 BBINOJHEHUEM ILJIaHA JACHCTBUN U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OIIEHUBAaTh COOCTBEHHBIM BKJAJ B
NeSATEIbHOCTh TPYIIbl, BHICTPAUBATh KOMMYHUKATUBHOE B3aUMOJICHCTBUE,
IPOSIBIISISt TOTOBHOCTH pa3peniaTb KOH(DIUKTHI.

K xonIty 00yueHus B 9 kjacce nmpeaMeTHbIC pe3yIbTaThl HA 6a30BOM YPOBHE

JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOUIUXCSl YMEHUIM:

¢ ICTIONB30BATh  MOHATHUS: CHUCTeMa OTCu€Ta, MaTepHalibHas  TOYKa,
TPACKTOPHS, OTHOCUTEILHOCTh MEXaHUYECKOTO IBMKEHHUS, Aedopmarius
(ympyrasi, NjgacTU4ecKas), TPEHHE, LEHTPOCTPEMHUTEIBHOE YCKOPEHHE,
HEBECOMOCTh M MEperpy3ku, LHEHTP TSKECTH, aOCOIIOTHO TBEPAOE TEIO,
HEHTpP TSHKECTH TBEPJOTO Teja, paBHOBECHE, MEXaHUYECKUE KOoJieOaHUsl U
BOJIHBI, 3BYK, MH(Pa3ByK M YJIbTPA3BYK, 3JIEKTPOMArHUTHBIE BOJIHBI,
IIKaJa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JabHO30PKOCTh,
CHEKTPbl UCIYCKAHUS U TOTJIOUICHHUS, anb(a-, 0eTa- U raMMa-u3IydeHus,
W30TOIIbI, CPHAS YHEPTETHKA,;

e pa3nuyaTh SIBICHUS (PaBHOMEPHOE M HEPABHOMEPHOE NPSIMOJIMHEWHOE
JBKEHUE, PaBHOYCKOPEHHOE IMPSMOJIMHEMHOE [BMXKEHHE, CBOOOIHOE
naJicHue TeJ, PABHOMEPHOE JIBUKEHHE MO OKPYKHOCTH, B3aUMOJCHCTBUE



T€J, PEAKTUBHOE JIBIDKCHHE, KOJIeOATEIhbHOE ABMKEHHE (3aTyXaromiue u
BBIHY/ICHHbIE KOJI€OaHMsI), PE30HAHC, BOJHOBOE IBMKEHHE, OTPAKECHHE
3ByKa, NPSIMOJIMHEMHOE paclpOCTPAHEHUE, OTPAKEHHE U IMPEIOMIICHUE
CBETa, M0JIHOE BHYTPEHHEE OTPAXKEHHUE CBETA, PA3JIOKEHHE OEI0ro CBETa B
CHEKTP M CJOXXEHHE CHEKTPAJIbHBIX LIBETOB, JUCHEPCHUS CBETa,
€CTECTBEHHAsl PaJMOAaKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOrO CIIEKTpa
U3TYyYEHUS) IO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIMX JAHHOE (PU3NYECKOE SBJICHUE;

epacmo3HaBaThb  IMPOSBJICHUE  M3YyYEHHBIX  (U3NYECKUX  SBICHUA B
OKpy)XarolieM Mupe (B TOM uucie (U3NYECKUE SIBICHUS B IPUPOAE:
NPUIUBBI U OTIUBBI, BHKEHUE Tu1aHeT COTHEUHOM CUCTEMBI, PEAKTUBHOE
JBUKCHHE JKUBBIX OpPraHU3MOB, BOCIPHUSTHE 3BYKOB IKHUBOTHBIMH,
3eMJIETPSICEHHUE, CEUCMUYECKUE BOJIHBIL, I[yHaMH, 3XO0, IBETa TeJ,
ONTUYECKUE SIBJICHUSI B INPUPOAE, OMOJOTMYECKOE IEHCTBHE BHJIUMOTIO,
yIbTPapUOIETOBOTO M PEHTIEHOBCKOTO M3JIY4YEHHH, €CTeCTBEHHBIH
pazvoOaKTUBHBIN (POH, KOCMHYECKHE Jy4YHd, PaJHOaKTHUBHOE H3Iy4YCHHE
OPUPOJHBIX MHHEPAJIOB, JEHCTBUE pPAJMOAKTUBHBIX H3IIyYeHUH Ha
OpraHu3M 4YeJOBEKa), MPU 3TOM MEpPEBOJUTH MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIACNSTh CYUIECTBEHHbIE CBOMCTBa (IMPHU3HAKH) (PU3NYECKUX
SIBJICHU;

* ONIUCHIBATh M3YYCHHBIE CBOMCTBA TEJN U (PU3UUECKHE SIBJICHMS, MCIIONb3YS
(¢u3znueckue BENWYMHBI (CpEeOHSsE M MTHOBEHHas CKOPOCTh Tena IpHU
HEPAaBHOMEPHOM JIBUKEHUH, YCKOPEHHE, NEpEeMElICHUE, IyTh, YIJOBas
CKOpOCTb, CHJIa TPEHHMs, Cuja YIPYrOCTH, CUJIA TSXKECTH, YCKOPEHHE
CBOOOJHOTO TMaJeHUs, BEC Tela, HMIIYJIbC Tela, HMIYJIbC CHIIBI,
MeXaHW4yeckas paboTa M MOIIHOCTb, NOTEHLHMAlbHAs SHEPrusl Teja,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MIJIM, MOTEHIMAIbHAS SHEPTUs CHKATON
IOPYXHUHBI, KUHETUYECKAash DSHEprus, IOJIHAs MEXaHUYecKas HHeprus,
NEPUOJ U 4acTOTa KojeOaHuH, IJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTb CBETA, MOKAa3aTelb MPEJIOMIICHUS CPEeAbl), IPU OMUCAHUU
IPAaBWJIBHO TPAaKTOBATh (DU3MUECKUN CMBICT HCIOJIb3YEMBIX BEJIMYUH,
0003HAaYeHUs W €IUHMIIbl (U3MUECKUX BEIWYUH, HAXOAUTHb (POPMYIIbI,
CBS3BIBAIOLIME JAHHYIO (PU3WYECKYIO BEIMYMHY C JAPYTUMH BEJIMUYMHAMM,
CTPOUTH IPaPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYNH;

e XapaKTepU30BaTh CBOMCTBA Ted, (PU3MUECKHE SBIEHUS U MPOLECCHI,
UCIIOJIb3YSl 3aKOH COXPAaHEHUs DHEPIMM, 3aKOH BCEMHUPHOIO TATOTEHUS,
IOPUHLKII CYNEPHO3ULUN CWJI, HIPUHLUUI OTHOCUTENbHOCTH [anmies,
3aKkoHbl HBIOTOHA, 3aKOH COXpaHEHWs] UMIIYJIbCa, 3aKOHbI OTPAXEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHMS 3apsIIOBOIO U MacCOBOTO YHCEI



P SIICPHBIX PEAKIUiX, TMPU ITOM J1aBaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA M 3aIIUCBIBATh €r0 MaTEMAaTHYECKOE BBIPAXKECHHUE;

¢ 00BSCHATHh (PU3MUECKHE MPOLECChl U CBOMCTBA TEN, B TOM YHCIE U B
KOHTEKCTE CUTyallui MPaKTUKO-OPUEHTHPOBAHHOI'O XapaKTepa: BBISIBIAThH
NPUYUHHO--CIIEICTBEHHbIE ~ CBSI3M, CTPOUTh OOBACHEHHE u3 2-3
JIOTHYECKHX IIaroB ¢ OMOpPOM Ha 2—3 H3yUEHHBIX CBOWMCTBA (PU3UUYECKUX
SBJICHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

e pelIaTh pacy€THHIC 334K (OMHUpAIOIIUECS HA CUCTEMY U3 2—3 ypaBHEHHIN),
UCIIOJIb3Ysl 3aKOHBI U (POPMYJIbI, CBSA3BIBAIOLINE (DU3NYECKUE BEIUYUHBI:
HAa OCHOBE aHallu3a YCJOBHUS 3a/layd 3alMChIBATh KPAaTKOE YCJIOBHE,
BBISIBIISITh HEIOCTAIONINE WM M30BITOYHBIC JIAHHBIC, BEIOMPATh 3aKOHBI U
dbopMyIIbl, HEOOXOAUMBIC TSI PEIICHUS, TPOBOUTH PACUETHI U OIICHUBATH
PEATUCTUYHOCTD MOJIYYEHHOTO 3HAUeHUS (PU3HUECKON BEJIMYUHBI,

e pacro3HaBaTh MPOOJEMbI, KOTOPbIE€ MOXHO pEUIUTh MpPU TOMOIIU
($u3NYECKUX METO/OB, HCIOJIb3Yysl OMUCAHHE HCCIEIOBAaHUS, BBIICIATDH
IpOBEPSIEMOE MPEIINOJOKEHUE, OICHUBATh MPABHWIBHOCTh IOPSJIKA
MPOBENCHUSI  WCCJICNOBAHMs, JENaTh BBIBOJBI, HWHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOEHUH U OIBITOB;

e IPOBOJIUTH OMBITHI IO HAOJIIOACHUIO (DU3UUECKUX SIBICHUN WU (PU3NYECKUX
CBOWCTB TeNl (M3ydyeHHE BTOporo 3akoHa HbIOTOHA, 3akOoHA COXpaHEHUS
SHEpPruH, 3aBHCHUMOCTh Mepuojia KoyieOaHUil MPY>KUHHOTO MasTHUKA OT
MacChl Ipy3a M *KECTKOCTU MPY>KUHBI U HE3aBUCUMOCTH OT aMILIUTYIbI
MajibIX ~ KoJIeOaHWH,  MOpsSIMOJIMHEHHOE  PacIpoCTpaHEHHE  CBETa,
pasiiokeHue Oenoro cBeTa B CHEKTP, U3yUYEHHUE CBOMCTB M300pa’KEeHUS B
IUIOCKOM 3€pKalie M CBOMCTB H300pa)KeHHs IMpeaMera B coOuparomien
JVH3E, HAOIOEHNE CIUIONIHBIX W JIMHEHYATHIX CHEKTPOB H3IyUYCHUS):
CaMOCTOSITEJIbHO ~ COOMpaTh YCTaHOBKY M3 M30BITOYHOrO Habopa
o0Opy/mOBaHWsA, OMNUCHIBATH XOJ  ONBITa W  €ro  pe3yibTaThl,
(bopMyIHpPOBaTH BHIBOIHI,

o MPOBONTH MPU HEOOXOAMMOCTH CEPHUI0 TPSMBIX H3MEPEHUH, OMpenesis
CpenHee 3Ha4YeHHE H3MEpsieMOM BeTUYMHBI ((POKYCHOE pacCTOSIHHE
cobuparomield JIMH3bI), OOOCHOBBIBATH BBIOOpP crHoco0a U3MEpEeHUs
(M3MEpUTEIILHOTO TIPHOOpPa);

¢ IPOBOJUTH  HMCCIEAOBAHUE 3aBUCHUMOCTEH  (U3NYECKUX BEJIUYUH C
WCITOJIb30BAaHUEM TMPSIMBIX HM3MEpPEHUH (3aBHCHUMOCTH ITYyTH OT BPEMEHHU
IpyU PaBHOYCKOPEHHOM JIBJKEHMM O€3 HauyajJbHOM CKOpOCTH, Mepuoia
KOJIeOaHUI MaTeMaTHYeCKOro MasTHUKa OT JUIMHBI HUTH, 3aBUCHUMOCTHU
yria OTpaK€HUs CBETa OT yIJia MaJIeHUs W YIJia MPEeJOMIICeHUs] OT yria
NajJieHus): IUIAHUPOBATh HCCJIEIOBAaHUE, CAMOCTOSITENIbHO COOUpAaTh



YCTaHOBKY, (DUKCHUpOBaTh pe3ynbTaThl MOJYyYEHHOM  3aBHCHUMOCTH
bu3NYeCKuX BETWYWH B BUJAEC TaONHII U TpadUKOB, IETIaTh BBIBOILI IO
pe3yabTaTaM HCCIeI0BaHNUS;

¢ IPOBOJIUTh KOCBEHHBIE W3MEpEHUs (PUINYSCKUX BEIUYUH (CpEmHSIsI
CKOpPOCTh W YCKOpEHHE Tella TMpH pPaBHOYCKOPEHHOM JIBIKEHUH,
YCKOpEHHE CBOOOJHOrO MaJieHUs, KECTKOCTh MPYKUHBI, KOIPPUIIUECHT
TPEHUsI CKOJBKEHMs, MeXaHHuecKas pabdoTa M MOIIHOCTb, YacToTa H
nepuoa KojeOaHWH MaTeMaTHYecKOr0 W TPY)KHHHOTO MAasTHHKOB,
OnTHYECKash cuja coOuparomer JMH3bI, PaguoaKTUBHBIA  (POH):
IUTAHUPOBATh HM3MEPEHUs, COOMpaTh SKCIEPUMEHTANIBHYIO YCTaHOBKY W
BBITMIOJIHATh U3MEPEHUS, CIEqysI MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3HaYCHHUE BEJIMYMHBI U aHAJIM3UPOBATH MOJyUYEHHBIE PE3yNIbTaThl C YUYETOM
3aJIaHHOM MOTPEITHOCTH U3MEPEHUN;

e COOJTIO/IATh TpaBWJIa TEXHUKU 0€30MacHOCTH MpHU paboTe ¢ 1ab0paTOpHBIM
obopynoBaHuEM;

epa3nMyYaTh OCHOBHBIC TMPHU3HAKH HM3YUYEHHBIX (PU3NYECKUX MOJENECH:
MaTepuajbHas TOuYKa, aOCONIOTHO TBEPJOE TENIO0, TOUYEUHBIH HCTOYHUK
CBETa, Jy4, TOHKas JIMH3a, IUTAHETapHas MOJENIb aToMa, HYKJIOHHas
MOJIeJIb ATOMHOTO SIJIPa;

e XapaKTepU30BaTh MPUHIUIBI  JEUCTBUS  HM3YyYEHHBIX MPUOOPOB |
TEXHUYECKUX YCTPOWCTB C OMOPOM Ha HX OMNHCAHHUA (B TOM YHUCIE:
CIUIOMETp, NaTYMKH TOJIOKCHUS, PACCTOSHUS M YCKOPEHUS, pakeTa,
IXOJIOT, OYKH, TMepHucKom, ¢oToanmapar, ONTHYECKHE CBETOBOJIBI,
CIEKTPOCKOI, JO3WMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHHS O
CBOMCTBaX (U3MYECKUX SABJICHUM U  HeoOXxoaumble (U3HUECKHE
3aKOHOMEPHOCTH;

¢ ICTIOJIB30BAaTh CXEMbl W CXEMATHYHBIC PUCYHKH W3YYCHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEIHHBIX MPUOOPOB M TEXHOJIOTHUECKHX IPOIECCOB
OpU PEIICHUH Y4eOHO--MPAKTUYECKUX 3a/1ay, ONTHYECKHE CXEMBbl IS
MOCTPOCHUS N300paXKEHHH B IIIOCKOM 3€pKajie U COOMpAIOLIEH JINH3E;

e IPUBOJIUTH MIPUMEPHI (HAXOIUTh HHPOPMAIIIIO O IPUMEPAX) MPAKTUIECKOTO
UCTIONB30BaHUsl (U3NYECKUX 3HAHWKA B TIOBCEIHEBHOM JKU3HU IS
obecrieyeHuss 0O€30MacHOCTU TIpU  OOpaleHuu ¢ TOpudbopamMu U
TEXHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3/I0pPOBbS U COOJIIOACHUS
HOPM IKOJIOTUYECKOTO TTOBEJICHHS B OKPY’KaIOIIEH CPEIE;

¢ OCYIIECTBIISITh  MOUCK  WHPOpMAIUu  (PU3NYECKOTO  COACpNKAHHS B
WuTepHeTe, caMOCTOATEIHHO (OPMYIHUPYS TOMCKOBBIN 3allpoc, HAXOAUTh
MyTH OTPEJENICHUs] JOCTOBEPHOCTH IMOJYYCHHON HH(POpPMAIIMK Ha OCHOBE
UMEIOLINXCS 3HAHUN U TIONIOJTHUTENIbHBIX UCTOYHUKOB,;



e ICTIOJIb30BAaTh NPU BBHITIOJHEHUW YYEOHBIX 3alaHUN HAYIHO--TIOMYJISPHYIO
JUTEPATYpPy (PUBHUECKOTO COJIEpkKaHUS, CIPABOYHBIC MaTepUaIbI,
pecypcbl cetn UHTEpHET, BIageTh NpuéMamMy KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus HHPOPMALIUU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHBIE NMUCHMEHHBIE U YCTHBIE COOOIEHHUS HA OCHOBE
uHOpMAIUU W3 HECKOJbKUX HCTOYHUKOB (PU3UUYECKOTO COJEp KaHMS,
myOJUYHO TPENICTABIISATh PE3YIbTaThl IPOCKTHOM WIIA MCCIICIOBATEIHCKON
NEATENIbBHOCTH, IIPU  3TOM TPaMOTHO  MCIIOJIB30BATh  HM3yYECHHBIN
NOHATUUHBIN anmapar u3ydyaeMoro pasiena (U3UKA U CONPOBOXKIAThH
BBICTYIUICHWE TIpe3eHTalued ¢ y4€ToOM OCOOCHHOCTEH ayJIuTOpUU
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3ie/ioB U TeM (uudposrbIe)
Koutpoabnbie | IIpakTuyeckue
n/n NporpamMmbl Bcero o0pa3oBaTre/ibHbIE
padoThI padoTsbI
pecypchl
Paznen 1. ®usuka u €€ poJsib B MO3HAHUHU OKPYKAKOLIEr0 MUpa
bubmunoreka LIOK
1.1 o - 2 0 0
H3HKa - HayKa O pHpoae https://m.edsoo.ru/7f416194
but6mmoreka [IOK
1.2 o 2 0 1
MIBHHCCIIE BETHHMHBL https://m.edsoo.ru/7f416194
but6mmoreka [IOK
1.3 E i 2 0 1
CTECTBEHHOHAYYHbI METO/ MO3HAHUS hitps-//m.cdsoo.ru/ 7416194
Hroro no pazneny 6
Pa3znen 2. [lepBoHayaibHbIE CBEJEHUA 0 CTPOEHUHU BellleCTBA
bubmunoreka LIOK
2.1 C 1 0 0
TpocHie Betectsa https://m.edsoo.ru/7f416194
5 JIBrKeHre 1 B3aUMOJIEMCTBUE YaCTHUIL ) 0 1 bubmmoreka [JOK
' BEIIECTBA https://m.edsoo.ru/7f416194
bubmunoreka LIOK
2.3 A 2 1 0
TPCTATHRIC COCTORHMA BEECTBa https://m.edsoo.ru/7f416194
Uroro no pazgeny 5
Pasznen 3. /IBuskeHne U B3aUMO/IeiicTBHE Te
3.1 MexaHUYECKOE ABUKEHUE 3 0 0 bubmmorexa IOK

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




bubmunoreka LIOK

2 41 4 1
3 HEPLUTL, Macea, TUIOTHOCTS https://m.edsoo.ru/7f416194
Bbubmunoreka LIOK
3.3 Crna. Buget cun 14 2 https://m.edsoo.ru/7f416194
Uroro no pazgeny 21
Pa3nen 4. /laBieHue TBEPABIX TeJl, dKUAKOCTEH U Ta30B
41 Hasnenue. [lepenaya naBneHus: TBEpAbLIMU 3 0 bubnuotexa [JOK
’ TeJlaMHM, )KUJKOCTSIMHU U ra3aMu https://m.edsoo.ru/7f416194
but6mmoreka [IOK
4.2 JlaBnenue xuaKoctn > ! https://m.edsoo.ru/7f416194
but6mmoreka [IOK
4.3 Ammoceproe raBieHHe 6 0 https://m.edsoo.ru/7f416194
44 JlelicTBuE XKUIKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bu6nuoreka [IOK
' B HUX T€JIO https://m.edsoo.ru/7f416194
Uroro no pazgeny 21
Pa3nen 5. PaGora u MOIIHOCTB. DHeprus
Bbubmunoreka LIOK
.1 P
> a00Ta M MOIIHOCTE 3 0 https://m.edsoo.ru/7f416194
bubmunoreka LIOK
32 Hpocteie Mexanu3MEI > ! https://m.edsoo.ru/7f416194
but6mmoreka [IOK
>3 Mexanmeckas sueprus 4 ! https://m.edsoo.ru/7f416194
Hroro no pazgeny 12
PesepBHOE Bpemst 3
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68 12




8 KUIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (undpossbie)
Ne i/t Konrtpoabnsie | IIpakTnueckue
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcsl
Pa3gen 1. TensioBbIe IBJICHUS
. bubmoreka [{OK
1.1 CTpoeHue U CBOMCTBA BEIIIECTBA 7 0 0 hitps://m.cdsoo.rw/7f418 1 ce
Bbubmunoreka LIOK
1.2 TeruioBsie npouecce! 21 ! 4 https://m.edsoo.ru/7f4181ce
Uroro no pazgeny 28
Pa3nes 2. DiekTpuyecKue M MATHUTHBIC SIBJICHHSA
)1 DJIeKTpUYECKUE 3apsiabl. 3apsSyKEHHbIE Tella 7 0 1 bu6nuoreka [IOK
' 1 UX B3aUMOJICHCTBHUE https://m.edsoo.ru/7f4181ce
N N bu6mmoreka [IOK
2.2 IToCTOSIHHBIM 2JIEKTPUYECKHUM TOK 20 1 6 hitps://m.edsoo.ru/7f418 1 ce
Bbubmunoreka LIOK
2.3 M 6 1 1.5
ATAHTHPIC ABJCHIA https://m.edsoo.ru/7f4181ce
bubmunoreka LIOK
2.4 C) 4 0 0
FICKTPOMATHHTHA HHAYKIMA https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 37
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 3 12.5




9 KUIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (undpossbie)
Ne i/ Konrtpoabnsie | IIpakTnueckue
NMPOrpamMMbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
Pa3zgen 1. Mexann4deckue siBJIeHHUSA
11 MexaHU4YeCKOe ABUKEHUE U CIIOCOOBI €ro 10 1 1 bubmuoteka [JOK
' OIUCAHUS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 BzaumopetictBue Ten 20 2 3
s https://m.edsoo.ru/7f41a4a6
bubmunoreka LIOK
1.3 3aKOHBI COXPaHEHHUS 10 1 3
p https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Paznen 2. Mexannuyeckue Kojae0aHusi M BOJHbI
bu6mmoreka [IOK
2.1 M 0 7 1 3
CXAHITICCIUE KOTCOARHA https://m.edsoo.ru/7f41a4a6
Bbubmunoreka LIOK
2.2 MexaHudeckue BOJTHBI. 3BYK 8 1 3
Y https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3zgea 3. DiieKTpOMArHUTHOE 10JI€ ¥ 3JIEKTPOMATHUTHBIE BOJIHbBI
31 DIIEKTPOMArHuTHOE MOJe U 6 0 ) bubmmoreka [JOK
' 3IIEKTPOMATrHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6

Pa3nen 4. CBeToBbI€ IBJICHUS




bubmunoreka LIOK

4.1 2
3aKOMbI PACTIPOCTPAHEHHA CheTa 6 https://m.edsoo.ru/7f41a4a6
Bbubmunoreka LIOK
4.2 JIuH3bl 1 onTHYECcKUE TPUOOPHI 6 3 hitps://m.cdsoo.ru/741ada6
but6mmoreka [IOK
43 Paznoxenune 6eoro cBera B CIIEKTP 3 2 hitps-//m.cdsoo.ru/7f4 1ada6
Uroro no pazgeny 15
Pa3nen 5. KBanToBbIe siBJIeHUS
bubmunoreka LIOK
A 4l 4 1
5 CIYCKaHHUE U MOTJIONICHHE CBETa aTOMOM hitps://m.cdsoo.r/7f4 1adat
bubmunoreka LIOK
52 CTpoeiie aToMHOro A1pa 6 ! https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
33 Flnepivie peakiui ! ! https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 17
Pa3nes 6. [loBTOpuTEIbHO-0000 1AM I MOAYJIb
6.1 [ToBTOpenue u 0000IIEHUE CONEPIKAHUS 9 ) bu6nuorexa [IOK
' Kypca pusuku 3a 7-9 xiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27
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