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MNOACHUTEJBHASA 3AIINCKA

[lporpamma 1o ¢u3uke Ha ypOBHE OCHOBHOIO o0OIIero oOpa3oBaHuUs
COCTaBJICHA Ha OCHOBE IOJIOKEHUH M TpeOOBaHMU K pe3yiabTaraM OCBOEHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MpPOTpaMMbl, IMPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€tom ¢eaepaibHON pabouel MporpaMMbl BOCIIUTAHUS U
Konuemnuun npenoaasanus yaeOHoro npeamera «Duznkay.

Conepxkanue mnporpamMmbl 10 (QH3MKE HampaBleHO Ha (opMUpoBaHUE
€CTeCTBEHHO-HAYYHOW T'PaMOTHOCTH OOYYArOIIMXCS W OPraHU3alfi0 H3y4YeHUS
¢u3MKN Ha JAESITeNbHOCTHON OcHOBe. B mporpamme mo Qusuke y4MTHIBAIOTCS
BO3MOXKHOCTH y4eOHOro mpeamera B peanmzauuu TpeboBanuit ®I'OC OO0
IUTAHUPYEMbIM JIMYHOCTHBIM U METaINPEeIMETHBIM Pe3yJibTaTaM O0yUYeHHUs, a TaKxKe
MEXXIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX yUEOHBIX NPEJIMETOB Ha ypPOBHE
OCHOBHOTO 00111€T0 00pa30BaHusl.

[TporpamMMma no ¢u3MKe ycTaHaBIUBAET paclpeesieHue yueOHoro MaTepuana
1o rojgam oOyueHus (Mo Kjaccam), mpeajaraeT IpUMEpHYIO MOCIe0BaTEIbHOCTD
U3y4eHHUs] TeM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHUS IPEIMETHOTO COJICpKAHUSA U
yu4€Te BO3pacTHBIX 0COOEHHOCTEH 00yJaroIXCsl.

[TIporpaMmma mo Qusuke paszpaboTaHa ¢ LEIbI0 OKa3aHUS METOIUYECKON
MOMOIIH YYUTENIO B CO3/IaHNU pabouel MporpaMMBl 10 y4eOHOMY IIpeIMETY.

dusuka ABISETCS  CUCTEMOOOPA3YIOIIMM  JUIsI  €CTECTBEHHO-HAYUHBIX
y4eOHBIX MPEIMETOB, MOCKOIBKY (PU3NUECKHUE 3aKOHBI JIEXKAT B OCHOBE IPOIIECCOB
W SBJICHWM, M3y4YaeMbIX XUMHUEH, Ouosioruei, acrpoHomued u GU3UYECKOU
reorpaduell, BHOCHUT BKJaJ B €CTECTBEHHO-HAYYHYIO KapTUHY MHpa,
npenocTaBiseT HauOosiee sCHble OOpa3lpl MPUMEHEHHS HAyYyHOTrO METOo/a
MO3HAHUS, TO €CTh CII0CcO0a MOTyYeHHs TOCTOBEPHBIX 3HAHUN O MUpE.

OnHa U3 IMMaBHBIX 3a7a4 (pu3nuecKoro oOpa3oBaHHsS B CTPYKType OOIIEro
o0pa3zoBaHus COCTOMT B ()OPMHPOBAHUU E€CTECTBEHHO-HAYYHOW TPAMOTHOCTH U
UHTepeca K HayKe Y 00y4yarouuxcs.

W3yyenne ¢usuku Ha 0a30BOM ypOBHE TpENAINoiaraeT OBJAJEHUE
CIICAYIOUIMMH KOMIIETEHTHOCTSIMH, XapaKTEPHU3YIOUIMMH €CTECTBEHHO-HAYYHYIO
IPaMOTHOCTB:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIICHUBATh U TOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEIOBAHMUS;

e MHTEPNPETHPOBATh  JAaHHBIE W  HCIOJIB30BaTh  Hay4yHbIE
JI0Ka3aTeIbCTBA JJIsl TIOJTYUYECHHUS BHIBOJIOB.

Ilenn wu3ydeHuss (u3MKM Ha YpPOBHE OCHOBHOTO 0O0mIero oOpa3oBaHUs
onpezaenensl B KoHuenuuu mnpenogaBaHusi yueOHoro mnpenMera «@Dusuka» B
oOpa3oBaTenbHbIX oOpranum3anusx Poccuiickoit ®@exepanuu, peamTu3yrOIIMX
OCHOBHBIE  00I11€00pa3oBaTeNbHbIE MPOrPaMMbl, YTBEPKIAEHHOM pelieHueM



Komnernn Munucrepcrsa npocsemienust Poccutickoii @enepanuu (MpoToKoa oT 3
nekaopst 2019 r. Ne ITIK-4BH).
Hean usyyenus pusuku:

NpHOOpEeTEHHEe HHTEpeca W CTPEMJICHHS OOYYaloIIUXCS K HaydHOMY
U3YYCHUIO TMPUPOJBI, PA3BUTHE HX HMHTE/UIEKTYaJIbHBIX M TBOPYECKHUX
COCOOHOCTEN;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IO3HAHUS ¥ (DOPMHUPOBAHKE
UCCIICIOBATEILCKOIO OTHOIICHHUS K OKPYIKAIOLIUM SIBJICHHSIM;
dbopMUpOBaHHE HAyYHOI'O MHPOBO33PEHHs KaK pe3yjbTaTa H3yYeHHUs
OCHOB CTPOCHHS MaTepuu ¥ (PyHIaAMEHTAIbHBIX 3aKOHOB (PH3UKH;
(dbopMUpOBaHUE TPEJCTABICHUA O POJIM (U3MKH IS Pa3BUTHS JIPYTHX
€CTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTH;

pa3BUTHE  MPEACTaBIEHHMH O  BO3MOXHBIX  chepax  Oymyiiei
1po(heCCHOHANILHOM JIeATEIbHOCTH, CBI3aHHON ¢ (PM3MKOM, MOArOTOBKA K
JabHeNIIeMy 00yYeHHIO B 3TOM HaIlpaBJICHUH.

JlocTrKeHHE 3TUX IIeJIeld MpOorpaMMbl MO (U3WKE Ha YPOBHE OCHOBHOTO
obmero oopa3oBaHus 00ECIIEYNBACTCS PEIICHUEM CIICTYIONINX 3a1aY:

npuoOpeTeHne 3HAaHUW O JUCKPETHOM CTPOSHHM BELIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPUYECKMX, MArHUTHBIX M KBAaHTOBBIX
SBIICHUSX;

npuoOpeTeHNe YMEHHUI OMHUCHIBATh U OOBSICHATH (PU3UUECKHE SBICHUS C
MCTIOJIb30BAHUEM TOTyUYEHHBIX 3HAHUMH;

OCBOCHHME METOJIOB pELIeHUs MPOCTEHIIMX pacu€THBIX 3aJady C
UCTIOJIb30BAHUEM duznueckux MO/, TBOPYECKUX u
IPAKTUKO-OPUEHTUPOBAHHBIX 33]1aY;

pa3BUTHE YMEHUI HAOIIOAATh IPUPOJIHBIC SBJICHUS U BBIOIHATH OMBITHI,
nabopaTopHble paOOTBI U DKCIEPUMEHTAIbHbIE HWCCIECAOBAHUS C
MCTIOJIb30BAHUEM MU3MEPUTENBHBIX IPHOOPOB;

OoCBOCHHE MPUEMOB paboThl ¢ nHPOpMalmel (HU3UIECKOTO CONEepKaAHUS,
BKJItOUYasi ”HPOPMAIMIO O COBPEMEHHBIX JOCTI)KCHUAX (PU3UKU, aHAIIU3 U
KPUTHYECKOE OlIeHWBaHKE UH(OpMAIUY;

3HaKOMCTBO cO cepaMu npodecCHOoHANbHON AeATeIbHOCTH, CBA3aHHBIMU
C (Qu3MKOW, M COBPEMEHHBIMH TEXHOJIOTUSMH, OCHOBAaHHBIMH Ha
JOCTUKEHUSX (PU3HUECKON HAYKH.

Ha usyuenue ¢usuku (6a30BbIii ypOBEHb) Ha YpPOBHE OCHOBHOTO OOIIETO

obpazoBanus otBoauTcs 204 yaca: B 7 kiacce — 68 yacoB (2 yaca B HeJeNI0), B 8
Kkiacce — 68 vacoB (2 yaca B Heneno), B 9 kimacce — 68 yaca (2 yaca B HENEIIO).



COJEPKXAHME OBYUYEHUA
7 KIIACC

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

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

®duznueckue BeNMUMHBL. M3MepeHue @u3anyueckux BelWYuH. Puznyeckue
npudopsl. [lorpemnocts u3mepennit. MexxayHapoHasi cicTeMa €IMHHIL.

Kak ¢wu3uka wu gApyrme ecTeCTBEHHbIE HAyKH H3Y4YaloT TMPUPOY.
EcTecTBeHHO-HAYy4YHBIM METOJl TMO3HAHMS: HAOJIOJCHHE, MOCTAaHOBKA HAyYHOTO
BOIPOCA, BBIIBMYKEHHE TUIIOTE3, SKCIEPUMEHT IO MPOBEPKE TUIOTE3, O0BICHEHUE
HaOmogaemoro siieHus. Onucanue GU3NIEeCKUX SBICHHUHA C TIOMOIIBIO MOJICTICH.

Jlemoncmpayuu.

1. MexaHndeckue, TEIUIOBbIE, JJIEKTPUYECKUE, MATrHUTHBIC, CBETOBBIC

SBJICHUSL.
2. Dusnyeckue MpuOOPHl U MpoLEaypa NPSIMbIX U3MEPEHUN aHAIOTOBBIM U
(G POBBIM IPUOOPOM.
Jlabopamopnsie padomul u onsimel.
1. OmpezeneHue LEHbI ACJICHUS KAl K3MEPUTENBHOTO MpUoopa.
2. N3mepenune pacCcTOAHUN.
3. H3mepenue oO0bEéMa KUIAKOCTH U TBEPJOTO Tea.
4. OnpezneneHue pa3MepoB MasbIX Tel.
5. M3mepenue Ttemrmeparypbl MpU HOMOLIM KHAKOCTHOIO TEPMOMETpA H
JaTYuKa TEMIIEPATYPBI.

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

Pa3znen 2. [lepBoHayajibHbIe CBeeHUS 0 CTPOCHNH BelleCTBA.

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

JBr>kenne dactull BemiecTBa. CBSI3b CKOPOCTH JABMMKEHHSI YacTHI[ C
Temriepatypoii. bpoyHoBckoe aBuxenue, nuddysus. BzammomeicTBue dacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BELIECTBA: CTPOEHUE Ta30B, )KUAKOCTEHW U TBEPABIX
(KpUCTaIIMYeCKUX) Tell. B3auMOCBsI3b MEXIy CBOMCTBAMHU BEILECTB B Pa3HBIX
arperaTHbBIX COCTOSIHHMSIX M MX aTOMHO-MOJEKYJSIpHBIM cTpoeHueM. OCcOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.



Jlemoncmpayuu.

1. HabmroneHue OpOyHOBCKOTO ABUKEHUS.

2. Habmonenue nuddysum.

3. HaOmionenue — siBneHui,  OOBSACHAIOMIMXCA  MPUTSKEHUEM  WIH

OTTAJIKMBAaHUEM YaCTHUIL] BEIECTBA.

Jlabopamopnsie padomul u onvimel.

1. OneHka JuMaMeTpa aroMa METOJAOM psioB (C  HMCIOJIb30BAHUEM

dboTtorpaduii).
2. OmnbIThI IO HAOIOACHUIO TEIJIOBOI'O PACHIMPEHHUSI Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. JIBu:keHHe U B3aUMOAeCTBHE TeJl.
Mexanudeckoe JBHKEHUE. PaBHOMEpDHOE M HEPABHOMEPHOE JBHIKEHHE.
Cxopoctb. CpenHsAsl CKOPOCTh NPU HEPABHOMEPHOM IBWKEHHHM. Pacuér myTtu u
BPEMEHU JBUKEHHUS.
SBneHue uHepuUMH. 3aKOH WHEpUWU. B3ammojnelicTBue Tea Kak NPUYHMHA
U3MEHEHUSI CKOPOCTM JBWXXEHHMS Tell. Macca Kak Mepa HHEPTHOCTH Tela.
[InotHocTh BemecTBa. CBSI3p IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ] B E€IMHHUILIC
00BéMa BellecTBa.
Cuita Kak XapakTepucTHKa B3auMozeucTBus Ten. Cuina ynpyroctd M 3aKoH
['yka. M3mepenne cwibl ¢ MOMOIIBIO AUHAMOMETpA. SIBIEHUE TATOTEHUS U CHJIA
TsokecTu. Cuila TshKeCTH Ha Jpyrux mianerax. Bec tena. Hesecomocts. Cnoxenue
CWJI, HAIMPABJIEHHBIX MO OJHOMN mpsiMol. PaBHoneicTByromasa cui. Cuina TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE MTOKOA. TpeHne B IPUPOJE U TEXHUKE.
Hemoncmpauyuu.
1. HaOnroneHue MEXaHMYECKOTro IBHXKEHHS TENa.
2. HM3mepeHune CKOpoCTH NPSMOJIMHENHOTO JBHKEHUS.
3. HaOmronenue siBneHus MHEPIUU.
4. HaOmroneHue u3MeHEHUs: CKOPOCTHU MPU B3aUMOJIEUCTBUM TEII.
5. CpaBHEHHE Macc N0 B3aUMOJEHCTBUIO TEJ.
6. Cll0)eHue CUJI, HallPaBJIEHHBIX MO OJHOM MPSAMOM.
Jlabopamopnsie padomul u onvimel.
1. OmpezeneHne CKOPOCTH PABHOMEPHOTO JIBHXKEHHMSI (LIapUKa B KUIAKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS M TaK Jaliee).

2. OmpeneneHue CpeaHEl CKOPOCTH CKOJBKEHHUS Opycka WM IIapuKa IO
HAKJIOHHOM TUIOCKOCTH.
Ornpenenenue mI0THOCTH TBEPAOTO TeNA.

4. OmnbIThl, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTsDKeHus (nedopmanun)
MPY>KUHBI OT MIPUII0KEHHOMN CUIIBI.



5. ONbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUSI OT
BECA TEJIA U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znen 4. /laBjieHue TBEPABIX TeJl, JKMIAKOCTEH 1 ra30B.

HaBnenue. CriocoObl yMEHBIIEHUSI U YBEIUYEHUS J1aBiieHus. JlaBieHue rasa.
3aBUCMMOCTh JaBlieHUs rasa or oOb&ma, TemrepaTypbl. Ilepemaua naBneHus
TBEPABIMU TEJAMU, KUJAKOCTSIMU MU TazaMu. 3akoH [lackansa. IlHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTh JABJICHUS J>KHJIKOCTH OT TIyOWHBI. [ mapocratnyeckuii
napajaokc. Coobmiaroniyecs: cocyasl. ['uapaBnuyeckue MeXaHu3MBbl.

AtMocdepa 3emnn u atmochepHoe napneHue. [IpuuuHbl CyliecTBOBaHUSA
BO3yIIHONM 00o0noukn 3emin. OmnbiT Toppuuennu. M3mepenue armochepHOro
JaBJIEHUS. 3aBUCUMOCTh aTMOC(EPHOTO JAABJICHUS OT BHICOTHI HaJl YPOBHEM MOPS.
[TpuGops! 17151 U3MEPEHH aTMOC(PEPHOTO 1aBICHUSI.

JlelicTBre XKUIAKOCTU U ra3a Ha MNOTPYKEHHOE B HUX TEJO. BrITamkuBaromas
(apxumenoBa) cuina. 3akoH Apxumena. [naBanue ten. Bo3nyxoriaBanue.

Jlemoncmpayuu.
3aBUCUMOCTH JAABJEHUS ra3a OT TeMIEpaTyphl.

[Iepenaua naBieHUs KUJIKOCTHIO U Fa30M.

CooOmaroiuecs cocy/bl.

['mapaBnuueckuu mpecc.

[IposiBneHune neicTBrst aTMOCPEPHOTO JABICHUS.

3aBUCHMOCTh BBITAJTKUBAIONIEH CHJIBI OT 00BbEMa MOTPYKEHHOW dYacTh

TE€Ja U TTIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIKMBAIOLIEH CUJIBI BECY BBITECHEHHOM JKHUJIKOCTH.

8. YCJOBHME IUIaBaHUsS TEN: IJIABAHUE WJIM MOTPYKEHUE TEJ B 3aBUCHUMOCTH
OT COOTHOIIEHHUS TJIOTHOCTEN TeNa U KUJIKOCTH.

Jlabopamopnsie padomul u onsimel.

1. HccnepoBaHue 3aBUCMMOCTH Beca Teja B BOJE OT 00bEMA MOTPYKEHHOMU B
KUJKOCTh YaCTH TeEJNA.

2. OmpeneneHue  BBITAJKHUBAIOLIEH CHIIbI, JIEWCTBYIOIIEW Ha  TEoO,
IIOIPY’KEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUIIbL, JEUCTBYIOIIEN HA TEIIO
B KUJIKOCTH, OT MACChI TEJIA.

4. OnpIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTH BBITAJKHBAKOIIECH  CHIIBI,
JEeHCTBYIOIE Ha TEJIO0 B IKHUJAKOCTH, OT O0BbEMa MOTPYKEHHOU B
YKUJIKOCTh YaCTH TE€JIa U OT INIOTHOCTH KUIKOCTH.

5. KoHcTpyupoBanue apeomMerpa UWIM KOHCTPYMPOBAaHHUE JIOOKH H
OIpEeNIEJIEHUE €€ TPY30I0AbEMHOCTH.
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Pasnen 5. PaGora 1 MOIIHOCTb. DHeprus.
Mexanudeckas pabota. MOIIHOCTS.
[IpocTeie MexaHHM3MBI: pbIYar, OJIOK, HAKJIOHHAs IUIOCKOCTh. IIpaBuio
paBHOBecHsl pblyara. [IpumeHeHHe IpaBuia paBHOBECUS pblyara K OJIOKY.
«3onoroe mpaBuwno» MexaHukd. KIIJ npocteix wmexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHHUKE.
Mexanuueckass odHeprusa. KuHetnueckas M INOTEHUWAJIbHAs JHEPTrUS.
IIpeBpaleHre 0THOTO BUIa MEXAHUYECKOW SHEPTUU B IPYroi. 3aKOH COXpPaHEHUs
DHEPIUU B MEXAHUKE.
Hemoncmpauyuu.
1. IIpuMepsl MPOCTHIX MEXAHU3MOB.
Jlabopamopnsie padomul u onsimel.
1. Omnpenenenue pabOThl CUJIBI TPEHUS NPU PABHOMEPHOM JBH)KEHUHU Tela
110 TOPU30HTAIBHOM TIOBEPXHOCTH.

2. HccnenoBanue ycnoBuM paBHOBECHS pblUara.
N3mepenne KII/] HakJIOHHOM ITIIOCKOCTH.

4. V3yuyeHne 3aKOHA COXpPaHEHUs MEXAHUYECKON IHEPIUH.

8 KUIACC

Pa3nea 6. TenjioBbIe ABJICHUS.

OCHOBHBIC TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUYECKOM TEOPUU CTPOCHUS
BeliecTBa. Macca U pa3Mepbl aTOMOB M MOJIEKYJI. OMNbIThI, MOATBEPKIAOIINE
OCHOBHBIE TTOJIOKEHHSI MOJIEKYJISIPHO-KUHETUUECKON TEOPUH.

Mopenu TBEPAOTO, JKUAKOTO M Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrammuueckue u amopdubie tena. OObICHEHWE CBONCTB Ia30B, KUJIKOCTEH U
TBEPABIX TEJII HA OCHOBE IOJOXKECHUN MOJIEKYJIIPHO--KHHETUYECKON TEOPUH.
CMmaunBaHNe U KallWUISIPHBIE sIBJICHUS. TemIoBoe paclliupeHue U CKaThe.

Temneparypa. CBsizb TemIiepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBUKEHHUS
gactull. BuyTtpennsisi sHeprusi. CrnocoObl HW3MEHEHHsS BHYTPEHHEH DHEPTUU:
Temionepeaaya u COBEpILICHUE paboTHI. Bupr TeIUIoNepeAauu:
TEIUIONPOBOJHOCTb, KOHBEKIIMS, U3TyUYCHHE.

KonuuecTBo TeIUIOTHI. YIelbHas TEMIOEMKOCTh BElIECTBa. TeIIoo0OMEH U
TEIUIOBOE paBHOBECHME. YpaBHEHUE TeruioBoro Oananca. IlinaBineHue u
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJENbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konjaeHcanus. Mcmapenue. Kunenue. YiaenpHas Temiora
napooOpa3oBaHus. 3aBUCHMOCTh TEMIIEpATyphl KWUIIEHUS OT aTMochepHOro
JIaBJICHHS.

BnaxnocTts BO3yXa.

DHeprus TOIUIUBA. Y IeJIbHAs TeIJIOTa CTOPaHMUSL.



[Mpunuuner pabotel TemnoBbix asurareneit KIIJ| temmoBoro asuraresns.
TennoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEBI.

3aKOH COXpaHEHUs U MPEBPALLEHUS SHEPTUH B TEIUIOBBIX MTPOLIECCAX.

Hemoncmpauuu.

1.

2
3
4.
5
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HaGmronenre 6poyHOBCKOTO JBUKEHUSI.

Hab6monenue nuddyszun.

HaOmronenue siBlieHUI CMauyuBaHUS U KAaUJUISIPHBIX SIBIICHUIA.
HaOmronenue TenioBoro paciimpeHus Tedl.

W3meHeHne naBieHUs rasa Mpyd U3MEHEHUH 00bEMa W HAarpeBaHUU WJIU
OXJIQXKJICHUH.

[IpaBuiia u3MepeHus TeMIepaTyphl.

Bune! Teruionepenauu.

OxytaxIeHUe TIPU COBEPIIIEHUN PaOOTHI.

HarpeBanue npu coBepiiieHUH pabOThl BHEIIHUMU CUJIAMHU.

. CpaBHEHHE TETIOEMKOCTEN Pa3IMYHbBIX BEIIECTB.

. HaGmronenue kunenusi.

. HaOmronenune nocTostHCTBA TeMIEpaTyphl IPU MIABICHUU.
13.

Moaenu TeIUIOBBIX ABUTATEIIEH.

Jlabopamopuvie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnbITH IO OOHAPYKEHUIO TEUCTBUSI CHII MOJICKYJIIPHOTO TIPUTSDKCHHUS.
OMnbITHI O BBIPAIIMBAHUIO KPUCTAJIOB TOBAPEHHOM COJIM WJIM caxapa.
OnpITEl 10 HAOMIOACHUIO TEIUIOBOTO PACIIMPEHUS Ta30B, XKUIAKOCTEH U
TBEPJIBIX TEJI.

OmnpeneneHue JaBJIeHUS BO3IyXa B Oa/NIOHE HITIPHUIIA.

OnbITEI, AEMOHCTPUPYIONIUME 3aBUCUMOCTH JaBJIEHUS BO3JIyXa OT €ro
00bEMa 1 HArpEeBaHUS WA OXJIAXKICHUSI.

[IpoBepka runoTe3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUIKOCTH
B TEPMOMETPUUECKOMN TPYOKE OT TEMIIEPATYPhI.

HaOmronenue wu3MeHEHUsT BHYTPEHHEW DSHEPrUM Tejda B PeE3yibTare
TEeIJIoNnepeay U padOThl BHEITHUX CHJI.

HccnenoBanre sBICHHS TEIUIOOOMEHAa TPH CMEIIUBAHUHM XOJIOJHOW U
ropsiueu BOJIBI.

OnpeneneHue  KOJUYECTBA  TEIUIOTHI, IOJYYEHHOrO BOAOW  MpH
TEIMJI000MEHE C HATPEThIM METALTUICCKUM ITUITUHAPOM.

OnpeneneHue yaelnbHON TEIIIOEMKOCTH BEILIECTBA.

HccnenoBanue mpoiecca UCIapeHusl.

OnpenesneHne OTHOCUTEIBLHOM BIaXXHOCTH BO3/1yXa.

Onpenenenue yaeabHOW TEMIOThI MIABICHUS JIbJA.



Pasznen 7. diaekTpruyecKue 1 MATHUTHbIE SIBJICHUS.

Onextpuzauus Teda. J[Ba ponxa 3JIEKTpUYECKHX 3apsaoB. B3aumonelicTBue
3apsOKEHHbIX Tel. 3akoH KynoHa (3aBUCMMOCTh CWIJIBI  B3aUMOJEHCTBUSA
3apsKEHHBIX TEJI OT BEJIMUMHBI 3apSAJI0B U PACCTOSHUS MEXY TEIAMM).

Onexrpuyeckoe none. Hanpspk€HHOCTh anexTtpuyeckoro mons. IIpuHoun
CYNEPIIO3HULINH dJEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTpudeckux 3apsigoB. DIEMEHTapHBIA 3JIEKTPUUYECKUM 3apsl.
Crpoenne aroma. IIpoBogHMKM W AMDIEKTPUKU. 3aKOH  COXPaHEHUS
IEKTPUYECKOTO 3apsija.

ONEeKTPUYECKUA TOK. YCIOBHSA CYIIECTBOBAHUS DJIEKTPUYECKOIO TOKA.
W CTOYHUKN TOCTOSIHHOTO TOKa. JIeMCTBUSI AIEKTPUUYECKOTrO TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUI TOK B KHUIKOCTIX U ra3ax.

Onektpuueckas menb. Cuna  Toka.  DJEKTPUUECKOE  HaMNpsKEHHUE.
ConpoTuBIIEHHE NMPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BeHleCTBA. 3aKoH Oma
o ydactka nenu. [locienoBarenbHOe M mapauleIbHOE — COSAUHEHHE
IIPOBOJHUKOB.

PaGora u MOIIHOCTH JNEKTpUYECKOTO ToKa. 3akoH Jlxoyns—JleHna.
DneKTpUUecKHe LENH U MOTPeOUTENN AIEKTpUUecKor 3Heprun B ObITy. KopoTkoe
3aMBbIKaHUE.

[locTossHHBIE ~ MarHuThl.  B3aumomencTBHE  IOCTOSHHBIX ~ MAarHUTOB.
MarnuTHoe nosie. MarauTHOe 1oJie 3eMJIM U €ro 3HaueHHe JUIsl )KU3HU Ha 3eMiIe.
Oneir  Opcrega. MaruutHoe 1oJIe  DJIEKTPpUYECKOro Toka. IIpumeneHue
JIEKTPOMArHUTOB B TEXHUKE. JI€MCTBME MarHUTHOTO IOJIS HA IIPOBOJHUK C TOKOM.
OJIIEKTPOABUIaTENb IOCTOSHHOTO TOKA. [crmosib30BaHME JIIEKTPOJIBHUraTeiaci B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIOPTE.

Oneitel @apajnes. SABieHne 31eKTPOMArHuTHON HHAyKuuu. [IpaBumno Jlenna.

DJIeKTPOTreHepaTop. Croco0bI MOJTyYEHHUS AJIEKTPUYECKOU SHEPIUHu.
DJIEKTPOCTAHIIMY HAa BO30OHOBIISIEMBIX UCTOUYHUKAX YHEPTUH.
Jlemoncmpayuu.

DneKkTpu3aius Tel.

JIBa posia 3JIEKTPUUYECKUX 3apsI0B U B3aUMOJICVICTBHUE 3APSIKEHHBIX TEJL.
YCTpONCTBO U ACHUCTBUE DIEKTPOCKOIIA.

DIIEKTPOCTATUYECKAS] HHAYKIHUS.

3aKOH COXpaHEHUS IEKTPUUECKUX 3aPsI0B.

[IpOBOIHUKY U JUBJIEKTPUKH.

MopaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.

M cTOYHMKHN IOCTOSIHHOTO TOKA.

JlencTBUsI SIEKTPUUECKOTO TOKA.

10. DNEKTPUUYECKUIN TOK B KUJIKOCTH.
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11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

["a30BbI11 pa3psia.

N3MepeHue CHitbl TOKa aMIIEPMETPOM.

N3mepenre 3neKTpUueCcKOro HaNpsKeHUsT BOJIBTMETPOM.

Peocrar 1 MarasuH COnpOTHUBIICHUM.

BzaumoelicTBrEe NOCTOSHHBIX MAarHUTOB.

MonennpoBaHre HEBO3MOXXHOCTH PA3/ICJICHUS MTOJFOCOB MarHuTa.
MopaenupoBaHue MArHUTHBIX MOJIEN MOCTOSHHBIX MAarHUTOB.
OnbIT IpcTena.

MarauTHoe€ 1oJie ToKa. DJIEKTPOMArHUT.

JleiicTBHE€ MarHUTHOTO MOJI1 HAa TPOBOJHUK C TOKOM.
DNEeKTPOJIBUTATENb MOCTOSHHOTO TOKA.

HccnenoBanue sIBIEHUS 3JIEKTPOMArHUTHON MHIYKIIUH.

OmnbiTel Dapanes.

3aBUCMMOCTh HAaIlpaBJICHUS HUHAYKIMOHHOTO TOKAa OT YCJIOBUWA €ro
BO3HHKHOBEHHS.

DneKTporeHepaTop NOCTOSIHHOTO TOKA.

Jlabopamopnsie padomul u onvimel.

1.
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10.
11.

12.

13.

OnpITbl MO HAONIOACHUIO DJEKTPU3AMM Tel MHIAYKIMEH W 1pu
COIIPUKOCHOBEHUMU.

HccnenoBanne JEHMCTBUSA DJIEKTPUYECKOIO IIOJISL HA IIPOBOJHUKHA U
JADJICKTPUKMU.

COopka 1 npoBepka padbOThI JIEKTPUUYECKOMN IIENU TOCTOSIHHOTO TOKA.
W3mepeHne U peryJimpoBaHUE CUJIbI TOKA.

N3mepeHne u peryJinpoBaHUE HANIPSKEHHUS.

HccenenoBanne 3aBUCMMOCTH CHIJIBI TOKA, MAYIIETO 4YE€pe3 PE3UCTOpP, OT
CONIPOTHBJIEHUS PE3UCTOPA U HANPSKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLINE 3aBUCHUMOCTh ANEKTPUYECKOTO
CONIPOTHUBJIEHUS MPOBOJHUKA OT €ro [JWHBI, IUIOLIAAM IONEPEYHOTO
CEYEeHHUs U MaTepuaa.

[IpoBepka mpaBuia CHOXKEHHUS HANPKEHUA MPU IOCIEI0BATEIbHOM
COEMHEHNH JIBYX PE3UCTOPOB.

[IpoBepka mpaBWiia [ CWIbl TOKa MPU MNAPALIEITBHOM COEIUHEHUU
PE3UCTOPOB.

Omnpenenenre pabOTHI IEKTPUUECKOT0 TOKA, UIYIIETO YePE3 PE3UCTOP.
OnpeneneHne MOIIHOCTH  3JIEKTPUYECKOIO TOKA, BBIAEISIEMOM Ha
pe3ucrope.

HccnenoBanre 3aBUCMMOCTH CWJIBI TOKA, MAYLIETO YEPE3 JIAMIIOYKY, OT
HANPSDKEHUS HA HEW.

Onpenenenune KIIJ[ HarpeBaTens.



14. MccnenoBanne MarHUTHOTO B3aUMOJICHMCTBUS IOCTOSIHHBIX MArHUTOB.

15. I3ydyeHne MarHuTHOrO TMOJs MOCTOSIHHBIX ~MAarHUTOB NOPU KX
00BbEeTMHEHNH U PA3JICIICHHH.

16. MccnenoBanue OEUCTBUS DIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPENKY.

17. OOBITBI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTb CHUJbl  B3aWMOJECHUCTBUS
KaTyIIKM C TOKOM KW MarHuTa OT CHJIbI TOKa W HAIlPaBJIICHUS TOKAa B
KaTYIIKE.

18. I3ydyeHue AeNCTBUS MArHUTHOIO TMOJISI HA POBOJHUK C TOKOM.

19. KoHcTpyHpoBaHue 1 u3ydeHue padoThl AIEKTPOBUTATENS.

20. smepenue KII/] anekTpoaBurateibHON yCTaHOBKH.

21. OnBITBIL 1O HUCCIEAOBAHUIO SIBJICHUSA DIIEKTPOMArHUTHON WHIYKIUU:
WCCIICIOBAHUE W3MEHEHHWM 3HAYCHHS W HANPABICHUS HWHIYKIIMOHHOIO
TOKA.

9 KIIACC

Pasznen 8. MexaHuyeckue siBJ1eHUs.

Mexanudeckoe aBmwxkeHue. MarepuanpHag Touyka. Cucrema OTCU€Ta.
OTHOCHUTENIBHOCTE MEXAHWYECKOTO JBIKEHUSA. PaBHOMEpHOE NPSIMOJIMHEHHOE
nBrkeHue. HepaBHoMepHoe npsMonuHenHoe aBuwxeHue. CpeaHss 1 MTHOBEHHAS
CKOpOCTb TeJla TP HEPABHOMEPHOM JBHKECHUH.

VYckopenue. PaBHOyckopeHHOe mNpsMONIMHENHHOe aABMKeHue. CBoOonHOE
nagenue. OnsITel ['anues.

PaBHOMEpHOE ABMXXKEHUE 1O OKpYyXHOCTH. llepuon u yvacrora obOparieHus.
JIunenHas u yriioBasi CKOpOCTH. LIeHTpOoCTpeEMUTENBHOE YCKOPEHUE.

[lepBsiii 3ak0H HproToHa. Bropoii 3akon Herotona. Tpetunt 3akon HeroTona.
[IpyuHIMI CyNIEpIIO3ULIAN CHJL.

Cuna ynpyrocrtu. 3akoH I'yka. Cuna TpeHHs: CHila TpEHHUs CKOJIBKEHUs, CHAJIa
TPEHUs IOKOsI, APYTUE BUJIBI TPEHUS.

Cuna TsDKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpEHHE CBOOOIHOTO
nageHus. JlBwxenue ruiaHer Bokpyr ConHpa. IlepBas kocMmuueckass CKOPOCTb.
HesecoMocCTh 1 nieperpysKu.

PaBHoBecue maTepuanbHON TOUKH. AOCONIOTHO TBEpIOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalleHusi. MOMeHT cuiibl. LleHTp TsixecTu.

Nmnynbe tena. IsmMeHeHne uMmiynbca. MImysabC cuiibl. 3aKOH COXpPaHEHUs
uMITyJbca. PeakTUBHOE JBUKEHUE.

Mexannyeckass pabota M MOIIHOCTb. Pabora cui TsKeCTH, YHpPYTroCTH,
TpeHust. CB3b dHEpruu U padbotsl. [loTeHnnanbpHas SHEPrUs Tena, NOJHATOrO Hajl
IIOBEPXHOCTHIO 3eMiin. [loTeHIManbHas sHeprus ckaTtou npyxunsl. Kunernueckas
sHeprud. TeopeMa 0 KMHETHYECKON SHEPIHH. 3aKOH COXPAHEHHUS MEXaHHYECKOU
DHEPIHUU.



Jlemoncmpayuu.

1.
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10.
11.
12.
13.
14.
15.
16.

Habnronenne MexaHM4ecKoro JBHKEHHSI T€Ja OTHOCUTENIBHO Pa3HbIX TEl
OTCYETA.

CpaBHeHUE TyTEHd W TPACKTOpUW ABUKEHHS OJHOTO M TOrO K€ Tena
OTHOCHUTEIBHO PA3HBIX TEJI OTCYETA.

M3mepeHne CKOpOCTH U YCKOPEHHMS IPSIMOJIMHENHOTO IBU)KEHUS.
HccenenoBanne Npu3HaKkoOB PAaBHOYCKOPEHHOIO IBUKEHUS.

HaGnronenue nBM>KEHUS Tella M0 OKPYKHOCTH.

HabGmrogenne MexaHM4eCcKuX sIBJICHUM, MPOUCXOISIINX B CHCTEME OTCUETA
«Tenexka» mnpu €€ PaBHOMEDHOM M  YCKOPEHHOM JBH)KCHUU
OTHOCHUTENIbHO KabuHeTa (GU3HKH.

3aBUCUMOCTh YCKOpPEHHUs Tela OT MacChl Te€Jla W JACHCTBYIOIIEH HAa HEro
CHJIBL.

HabGnronenue paBeHCTBa CUIT IPU B3aUMOJICHCTBUH TEJL.

M3meHenue Beca Tesna pu yCKOPEHHOM JBHKECHUH.

[Iepenaua umiysbca npu B3aUMOJACHCTBUU TEIL.

[TpeoOpa3oBanHus SHEPTUU MPU B3AUMOACHCTBUH TEJ.

CoxpaHeHre UMIyJIbca MPU HEYNIPYTOM B3aHMOJICHCTBUH.

CoxpaHeHne UMITyJIbca P a0COIIOTHO YIIPYTOM B3aUMOJIEHCTBUU.
Ha0nronenue peakTHBHOTO JIBUYKEHUS.

CoxpaHeHHre MEXaHUUECKON SHEPTHH MTPH CBOOOTHOM IMaCHUH.
CoxpaHeHrne MEXaHUYECKOW SHEPTUH MPU JBUKEHUU TEJIa MO AEHCTBUEM
MPY>KUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

KonctpynpoBanue Tpakrta Juisi pa3roHa U JajbHEHIIEro paBHOMEPHOTO
JBUKCHUSI IIAPUKA WU TEIEKKH.

Ompenenenue cpenHeil CKOPOCTU CKOJNBXKEHHsSI OpycKa WM JBMKEHUS
IIapHKa 110 HaKJIOHHOM MIOCKOCTH.

OmnpeneneHrue yCKOpEHHUS Tejla MPU PaBHOYCKOPEHHOM JBUKEHHH T10
HAKJIOHHOU IUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHHU MPU PABHOYCKOPECHHOM
JBI)KEHUU 0€3 HaualbHOM CKOPOCTH.

[lpoBepka TUMOTE3bI: €CIM MpPH PAaBHOYCKOPEHHOM JBM)XEHUU 0e3
HAYaJbHOW CKOPOCTH IYTH OTHOCSTCS KakK psii HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIIKE TPOMEKYTKH BPEMEHU OJJUHAKOBBI.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TPEHHS CKOJBXKEHHS OT CHJIBL
HOPMAaJIHOTO JaBJICHHUS.

Omnpenenenue k03P PuiMeHTa TPEHUS CKOTBKEHUSI.

Onpenenenne KECTKOCTU IPYKUHBI.



9. OmpeneneHue pabOTHl CHIJIBI TPEHUS MPU PAaBHOMEPHOM JBIDKCHHUH TeJa
10 TOPU30HTAIIBHOM MTOBEPXHOCTH.

10. Ompenenienne  pabOThl  CHIIBI  yIPYTOCTH TMPU  TMOABEME Tpy3a ¢
HCTIOJIb30BaHUEM HEIIOIBHKHOTO M TTOABMKHOTO OJIOKOB.

11. MI3yueHue 3akoHa COXpAHEHUS YSHEPTUHU.

Paznen 9. Mexann4yeckue KoJ1e0aHusl M BOJIHBI.

KonebarensHoe nemxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: TIEPHOT,
4acTOTa, aMIUTUTy1a. MaTeMaTU4eCKU U TIPYKUHHBIM MasTHUKU. [IpeBpaienue
SHEPI'UH MPH KOJIeOATEIHHOM JIBUKESHUH.

3aryxaromnue  kojneOaHus.  BbIHyXAeHHble — KojiebaHus.  Pe3oHaHc.
Mexannueckue BoJHBIL. (CBoiicTBa MexaHWueckux BOJH. [IpojonbHbiE H
[IONIEPEYHbIE BOJHBI. [[MMHA BOJHBI H CKOPOCTH €€ PacnpOCTPAHEHHS.
MexaHn4ecKre BOJHbBI B TBEPIAOM TEJE, CEUCMUYECKUE BOJIHBI.

3Byk. I'poMKOoCTh 3Byka W BbIcOTa TOHAa. OTpakeHue 3Byka. MHppa3Byk u
YIBTPa3BYK.

Jlemoncmpayuu.

1. HaOmromenwe koneOaHWi TeN IMOA AEHCTBHEM CHIIBI TSHKECTH U CHJIBI
YIPYTOCTH.

HaOmronenue konebanuii rpy3a Ha HUTH W Ha MPY>KUHE.

Habmronenne BeIHYK/I€HHBIX KOJI€0aHUI U pEe30HAHCA.

Pacnpoctpanenue npo10iabHBIX U MONEPEYHbIX BOJH (Ha MOJIEIN).

HaOmroneHre 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTUYECKUI PE30HAHC.

Jlabopamopuvie pabomul u onvimol.

1. OmpepneneHne dYacTOTBl H  TEepUOAa KOJEOAHWI MaTeMaTH4eCKOTO
MasITHHKA.

2. OnpeneneHue 4acTOThl U Meproa KojaebaHu Mpy>KMHHOTO MasTHUKA.

3. HccnenoBanue 3aBUCUMOCTH MEPHOJia KOJIEOAHUM MOJIBEIICHHOTO K HUTH
rpy3a OT IJIMHBI HUTH.

4. VccrnemoBaHue 3aBUCUMOCTH MEepHoIa KoneOaHU MPYyKUHHOTO MasSTHUKA
OT MAacChlI Ipy3a.

5. IIpoBepka HE3aBUCHUMOCTH MEpHOJia KOJeOaHUW I'py3a, MOJBEIICHHOTO K
HUTH, OT MacChl rpysa.

6. OmbBITBI, JAEMOHCTPUPYIOIIME 3aBHUCHUMOCTH mepuoja  KoJjeOaHwii
MPY>KUHHOTO MASITHUKA OT MAaCChI Tpy3a U KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus cBOOOIHOTO IMaICHHUS.
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Paznen 10. D1eKTpOMArHUTHOE 1MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

ONEeKTpOMarHuTHOE  MoJIe.  DJIEKTPOMarHuTHble  BOJHBL.  CBoiicTBa
AIEKTPOMArHuTHbIX BOJH. lllkana snexkTpoMarHuTHBIX BOJH. Mcmosb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JJII COTOBOM CBSI3H.

OnexkTpomMarHuTHas npupoga ceera. CKopocTb cBeTa. BOgHOBBIE CBOICTBa
CBETA.

Hemoncmpauyuu.

1. CBONCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnsie padomul u onvimel.

1. V3yuenue CBOWCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBI0 MOOMJIHHOTO

tenedoHa.

Pa3nen 11. CBeToBbI€e ABJI€HHUS.

JlyueBas  mogmenr»  cBera.  HMcrounmkm — cBera.  [Ipsmonunernnoe
pacrnipoctpaHenue cBera. 3atMenusi Connina u Jlynsl. Otpaxenue ceta. [Lnockoe
3epKaJio. 3aKOH OTPAKEHHUS CBETA.

[Ipenomnenue cBera. 3akOoH IMpeaomieHus1 cBera. [lonHoe BHyTpeHHee
OTpaKEHUE CBeTa. lCNonap30BaHME TOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTHYECKUX CBETOBOJAX.

Jlmaza. Xom myweir B 1nmH3e. Onruueckas cucrema (oroamnmapara,
MHUKpOCKONIa M Tejeckona. ['ma3 kak onrhyeckas cuctema. bim3opykocTs U
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HbtoTona. Croxenue
CIIEKTpaJIbHBIX BETOB. Jlucniepcust cBeTa.

Jlemoncmpayuu.

[IpsiMosIMHEHOE PACTIPOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tomyuenue n300pakeHuii B MIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.

OnTuyecKuil CBETOBO/I.

Xon nyuer B coOuparolie JInH3e.

XoJ yder B paCCEeUBAIOIIEH JIMH3E.

[Tomyuenue n300pakeHnii ¢ TOMOIIIBIO JIMH3.

[Tpunuun aeicTBus GoroanmapaTa, MUKPOCKOIA U TEJIECKOIA.
10. Mojenb riasa.

11. Pa3noxenue 6e5oro cBera B CIEKTP.

W X N U A WD E

12. HOJ’Iy‘ICHI/IC Oesoro ceeTa ITPpH CJIIOKECHHHU CBCTA Pa3HbIX IIBCTOB.



Jlabopamopnsie padomul u onsimel.

1. HMccnenoBanue 3aBUCUMOCTH yIJla OTPaXEHWs CBETOBOIO Jiyda OT yIJia

naJeHUsl.

2. M3yueHue xapakTEepUCTHK U300paKEHUS MPEAMETA B IIIIOCKOM 3€pKaJe.

3. HccnepoBaHue 3aBUCHMOCTH YIUIA MPEJTOMIIEHUS CBETOBOTO JIy4ya OT yIJia

NaJEHUS HA TPAHULIE «BO3yX—CTEKIIOM.

4. Ilomydenue n306paxeHHil ¢ TOMOIIBIO COOMPAIOIIEH JIUH3HI.
Omnpenenenre (HOKYCHOTO PACCTOSHUSI M ONTUYECKOM CUIJIbI cOOMparolen
JIMH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OETIOr0 CBETa B CIEKTP.

7. OmBITBI MO BOCTPHUSTHIO LIBETa MPEAMETOB MPU WX HAOIIOJECHUHM dYepes
[[BETOBBIE (DPUIIBTPBHI.

Pa3znen 12. KBanToBble AIBJI€HHUS.

OnwiTel Pe3epdopna v mianerapHass mojenb atoma. Monens atroma bopa.
Hcnyckanue u MoriomeHre ceera aroMoM. KBaHThI. JInHENYaThie CIEKTPHI.

PannoaktuBHOCTh. Anb(a-, 6eTa- u ramma-uznydeHusi. CTpoeHHe aTOMHOTO
anpa. Hykmnonnas wMozens aromHoro sapa. HMszoromsl. PaanoaxtrBHBIE
npepaieHus. [lepron nonypacnana aTOMHBIX IED.

SnepHble peakuuu. 3aKOHbI COXPAHEHHUs 3apsAA0BOIO M MacCOBOTO YHCEIL.
OHeprus CBsI3M aTOMHBIX sjep. CBA3p Maccel W 3HEpruu. Peakuuum cuHTe3a U
nenenusd siaep. Ucrounuku sneprun ConHIa U 3BE3I.

Snepnasa sHepreruka. JleMCTBHS pPAaWOAKTUBHBIX M3JIYYCHUW Ha KUBBIC
OpraHU3MBl.

Hemoncmpauyuu.

1. CHexTpsl U3JIy4eHHS U NOTJIOIEHUS.

2. CHoekTpsl pa3IMyHbIX T'a30B.

3. CnekTp Bogopo/a.

4. HabGmroneHnue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTumka MOHU3UPYIOMIMX U3TYyUCHHI.

6. Perucrpanus uzimydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnsie padomul u onvimel.

1. HalnroneHue CrulonIHbIX U JIMHEHUYAThIX CIIEKTPOB U3IIyYCHHUS.

2. HMccnepoBaHue TpPEKOB: U3MEPEHHE SHEPIMU YACTULBI 10 TOPMO3HOMY

nyTtu (o poTtorpadusm).

3. M3mepenue paanoakTUBHOTO (hOHA.

IToBTOpPHUTENIHLHO-00001AIOIIUIA MOYJIb.

[ToBTOpUTENHEHO--00001IAIOIUN MOAYJIb TPEAHA3HAYEH JI CUCTEMATU3alluU
U 0000mIeHHs  TPEIMETHOIO  COAEpKaHWs W OMbITa  JAESTEIbHOCTH,
IpUOOPETEHHOTO MPU U3YUYEHUU BCETO Kypca (PU3UKHU, a TAKXKe ISl MOATOTOBKH K



OCHOBHOMY TOCYJAapCTBEHHOMY »JK3aMeHY 10 (u3nuke s 0O0ydJaromlmxcs,
BBIOpABIIMX TOT YUEOHBII MpEMET.

[Tpu U3yyeHUN NaHHOTO MOJYJIS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JIeSITEIbHOCTH, Ha OCHOBE KOTOPBIX OOECIIEUMBACTCS JOCTHIKCHHUE MPEAMETHBIX U
METANpeMETHBIX  IUTAHUPYEMBIX  pe3yJibTaToB  oOyueHus, (Gopmupyercs
€CTECTBEHHOHAy4YHasi IPaMOTHOCTh: OCBOCHHE HAy4YHBIX METOJIOB MCCIIECIOBaHUS
SABJICHUN TPUPOABI U TEXHUKHU, OBJAJICHUE YMEHHUSIMHU OOBSACHATH (PU3NUECKHE
SIBIICHUSI, TIPUMEHsIsI TIONyYeHHBIC 3HAHUS, pelaTh 3aJadyd, B TOM YHUCIE
KauyeCTBEHHBIC M SKCTIEPUMEHTAIILHBIE.

[TpuHIMIIIATBHO AEATEIHHOCTHBIA XapaKTep JAHHOTO pasfieNia peaan3yeTcs
32 cu€T TOro, uro oOOydJallluecs BBINOJHAIOT 3aJaHusl, B KOTOPBIX WM
npeiaraeTcs:

Ha OCHOBE IIOJIyYCHHBIX 3HAHWH pacro3HaBaTh M HAYYHO OOBICHATH
duznyecKre SBICHUS B OKPYKAIOIIEH MPUPOIE U MMOBCETHEBHOMN XKU3HMU;

UCIOJIb30BaTh HAyYHbIE METOJIbI UCCIETOBAHMS (DU3HUUECKUX SBICHUH, B TOM
qHClie JAJI IPOBEPKU TUIIOTE3 U MOTYYCHHS TEOPETUIECKUX BBHIBOJIOB;

OOBSCHATH HAy4YHBIE OCHOBBI HamOoJee BaXHBIX JOCTH)KEHHUH COBPEMEHHBIX
TEXHOJIOTHI, HaPUMEp, MPAKTUIECKOTO UCIIOIB30BAHUS PA3INIHBIX HCTOYHUKOB
DHEPrUH Ha OCHOBE 3aKOHA MPEBPAICHHSI U COXPAHCHHS BCEX M3BECTHBIX BUOB
SHEPrHH.



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

N3yuyenue (u3MKyM Ha ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs HAMpPaBICHO

Ha JOCTHKEHHE JINYHOCTHBIX, METANPEAMETHBIX U PEIMETHBIX 00pa30BaTeIbHBIX
pE3yJIbTaTOB.

B pesynbrare uzyuenus QUMK Ha ypOBHE OCHOBHOI'O OOLIEro 0Opa3oBaHus

y oOyyatomierocs OyayT copMUpOBaHbI CIEAYIONIUE JTUYHOCTHBIE PE3yJIbTaThl B
4acTH:

1) naTpHOTHYECKOr0 BOCIIMTAHUS:

— IPOSIBJIICHHE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUICKOMN
(bu3nueCcKoil HayKu;

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

2) rpa;KIaHCKOr0 U AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

— TOTOBHOCTh K AKTUBHOMY YYacCTHIO B 0OCYXJIE€HUU OOLIECTBEHHO 3HAUMMBbIX
U OITUYECKMX [MpoOJeM, CBSI3aHHBIX C MPAKTUYECKUM [PUMEHEHHEM
JTOCTUKEHUH (PU3NKH;

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

3) 3cTeTH4eCKOro BOCIIUTAHMS:

— BOCHPUATUE 3CTETUYECKUX KAueCTB (PU3NYECKOM HayKu: €€ rapMOHUYHOIO
IIOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

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

— pa3BUTHE HAy4HOH II0003HATENFHOCTH, MHTEpPEca K MCCIeI0BATEIbCKON
NEeSATENbHOCTH;

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

— OCO3HAHME IIEHHOCTH Oe30macHoro oOpa3a JKU3HH B COBPEMEHHOM
TEXHOJOTMYECKOM MHpEe, BaKHOCTH MpaBHJ O€30MacHOr0 TMOBEACHUS Ha
TpPaHCIOPTE, Ha JIOPOTax, C AIEKTPUUYECKUM U TEIJIOBBIM OOOPYIAOBAHHUEM B
JOMAIIHUX yCIIOBUSAX;

— c(hOpMUPOBAHHOCTh HAaBBIKA peQIIEKCHH, MPU3HAHUE CBOEro IpaBa Ha
OLIMOKY M TAaKOI'0 X€E Mpasa y APyroro 4eJoBeKa;

6) Tpy10BOIr0 BOCTIMTAHMS:

— AKTHBHOE Yy4YacTHE€ B PEIICHHM MPAKTHYECKUX 3a1ad (B paMKax CEMBbH,
o0pa3oBaTENbHOM  OpraHW3allli, TrOpoJia, Kpas) TEXHOJOTHYECKOH U



COLIMAJIbHOW HANpPAaBIEHHOCTH, TPEOYIOIMMX B TOM YHCIE M (PUIUUECKHUX
3HAHUM;

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

e 7)3K0JI0TrH4€CKOr0 BOCIIUTAHUSA:

e — OpHUEHTALUsS Ha NpPUMEHEHHE (PU3MYECKUX 3HAHMW AJI pelIeHMs 3a1ad B
00JIaCTH OKpY’KAIOIIEH Cpenbl, IJIAaHUPOBAHMS IOCTYIKOB M OLEHKH HX
BO3MOYHBIX ITOCJIEICTBUN JUIs1 OKPY KAIOILEH CPEIbI;

e — OCO3HaHHE TI00aTbHOTO XapaKTepa SKOJOTHMYECKHX MpoOsieM M MmyTel ux
peLIeHUs;

e 8) amanTranuM K M3MEHAIOIMMCH YCJOBMAM COLUMATBHON U NPHPOIHOH
cpeabl:

e — TMOTPEeOHOCTP BO B3aWMOJACWCTBUM IIPH BBINOJIHEHUU UCCIEIOBAaHUN H
MPOEKTOB (PU3MUECKON HAIMpPaBICHHOCTH, OTKPBITOCTh OIBITY U 3HAHUAM
IPYTHX;

e — TIOBBIIEHUWE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 NPaKTUYECKYIO
NEeSATENBHOCTD;

e — NOTPEOHOCTH B (POPMUPOBAHUU HOBBIX 3HAHUH, B TOM 4Hciie (OPMYJINPOBAThH
UJ1eU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SIBICHUSAX;

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

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

e — CTPEMJICHHE AaHAJU3UPOBATH U BBISIBISITh B3aUMOCBSI3U IIPUPO/IbL, OOLIECTBA U
HPKOHOMHUKH, B TOM YHUCJIE C UCTIOIb30BAHUEM (PU3NUECKUX 3HAHUM;

e — OLEHKAa CBOMX JEWCTBHM C Y4YETOM BIMSHHMS Ha OKPYXKAIOLIYIO Cpeny,
BO3MO>KHBIX IJI00ABHBIX TOCIEACTBHIA.

METAINIPEJMETHBIE PE3YJIBTATBI

B pesyneraTe ocBOEHUS TporpamMmbl 1Mo (pU3MKE HA YPOBHE OCHOBHOTO
ob1iero oopa3zoBaHust y oOy4daromierocs: 0yayT chopMupoBaHbl MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIINE TO3HABATEIbHBIC YHUBEPCAIbHBIC yUCOHBIC TCHCTBUSA,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIC  Yy4eOHBIC  JCHCTBHUSA,  PETYJISATUBHBIC
YHUBEpCaIbHbIC YIeOHbIE TCUCTBUSI.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eifiCTBUS



Ba3oBble Jjornueckue a1eicTBUA:

BBISIBJSITh M XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKU OOBEKTOB
(s1BNIEHUN );

yCTaHaBIIMBATh CYIICCTBEHHBIN MPU3HAK KIACCU(DUKAIUNA, OCHOBAHUS IS
000011IeHUs U CpaBHEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U MTPOTUBOPEUHS B pacCCMAaTPUBAEMBIX (haKTax,
JAHHBIX U HAOJIOICHUSAX, OTHOCAUINXCA K (PU3UUECKUM SIBICHUSM;
BBISIBJISITh NIPUYMHHO--CJICICTBEHHBIC CBSI3U MPU H3yYEHUU (U3NUECKUX
SIBIICHUI ¥ MPOIIECCOB, JIeJaTh BHIBOJBI C MCIIOJH30BAHUEM JI€TYKTHBHBIX
Y WHAYKTHBHBIX YMO3AKIIIOUEHUH, BBIIBUTATh THUIMOTE3b O B3aUMOCBS3SIX
(bU3UYECKUX BEIIMUNH;

CaMOCTOSITENIbHO BBIOMpaTh CHOCOO pemieHus y4deOHOW (Qu3ndecKon
3amaun (CpaBHEHHWE HECKOJBKHMX BAapHAHTOB PEIICHHUs, BHIOOpP HamOomee
MOJIXOJISITIIETO ¢ YUETOM CaMOCTOSATEIHHO BBIICTICHHBIX KPUTEPHEB).

Ba3oBble uccieaoBaTe/IbLCKHeE TeHCTBUA:

WCITOJIH30BaTh BOIPOCHI KaK MCCIICOBATEIHCKUNA HHCTPYMEHT ITO3HAHMUS;
MIPOBOJIUTH 10 CAMOCTOSITEIFHO COCTABIICHHOMY TIJIaHY OTIBIT, HECJIOKHBIN
(bU3NYECKUIl DIKCIEPUMEHT, HEOOJBIIOE HCCleIoBaHuEe (PU3UUECKOTO
SIBIICHUS;

OIICHMBaTh HA TMPUMEHUMOCTh M  JIOCTOBEPHOCTh HWH(OPMAIIHIO,
TIOJIYYCHHYIO B XOJI€ UCCIICIOBAHUS UITH DKCIIEPUMEHTA,;

CaMOCTOSITENIbHO (POPMYITHPOBATH OOOOIICHNS U BBIBOBI TI0 pe3yiIbTaTaM
IPOBEEHHOTO HAOIIOICHUS, OTBITA, UCCIICIOBAHMS,

IPOTHO3MPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PUIUIECKUX
MIPOIIECCOB, a TAKXKE BBIJIBUTAThH MPEATIONOKEHHS 00 X Pa3BUTUU B HOBBIX
YCIIOBUSIX Y KOHTEKCTaX.

Pa6ora ¢ undpopmaunmeii:

NPUMEHSATh pa3IMyHble METOAbI, MHCTPYMEHTHI U 3allPOCHI MIPH MOKUCKE U
orOope MH(MOPMALKU WM JAHHBIX C Y4€TOM NPEIIOKEHHON ydeOHOU
bu3ndecKoi 3a1a4u;

aHaJIM3UPOBaTh, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH MHGOPMAIIUIO
Pa3IMYHBIX BUJOB U (GOPM MpEICTaBICHUS;

CaMOCTOSATENIbHO ~ BBIOMpPATh ONTUMANbHYIO (OpMYy TpeACTaBICHUS
uHbOpMallMl W WUIIOCTPUPOBATh pelIaeMble 3aJaud  HECIOXKHBIMU
CXeMaMH, AuarpaMMaMu, HHOU rpadUKoi U MX KOMOMHALIUSMHU.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIE YYeOHbIe NeiCTBUSA:

B X0 OOCYXJIeHUsi Y4eOHOro Marepuania, pe3yJbTaToB J1IabopaTOPHBIX
paboT ¥ MPOEKTOB 33/1aBaTh BOMPOCHI MO CYIIECTBY 00CYK/1aeMOM TeMbI U



BBICKA3bIBaTh HJEU, HAIllEJICHHbIE HA pELICHUE 33Jaud U TMOIAEpKaHHE
0J1aroxeaTeaILHOCTH OOIICHUS,

COTMOCTABJISATh CBOU CYXIEHHUS C CYXICHHSIMH JPYTUX YYaCTHHUKOB
Juasnora, OOHapyKMBATh Pa3InYUe U CXOACTBO MO3UIIUH;

BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;
nyOIMYHO TPEICTABIATh PE3YIbTaThl BHIMOJIHEHHOTO (PU3UUYECKOTO OMBITA
(3KCnIEpUMEHTA, UCCIIEOBAHUS, IPOEKTA);

NOHMMATh W HUCHOJb30BaTh  MpPEUMYyIIECTBA  KOMaHJIHOM U
UHIUBUIYyAIbHOM palbOThl MpU PEIICEHUH KOHKPETHOM (u3nyeckomn
poOJIeMBbI;

NPUHUMATD LIETU COBMECTHOW NI€ATEIbHOCTH, OPTraHN30BBIBATH JIEUCTBUSA
no e€ MOCTIKEHHUIO: paclpeleNiaTh pojiHu, OOCYXJIaTh MPOIECCH U
pe3ynbTaThl COBMECTHOM pabOThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFO/ICH;
BBITIOJIHATH CBOIO YacTh pabOThI, JOCTUTAsl KaY€CTBEHHOI'O pe3yJibTara Mo
CBOEMY HANpaBJICHUIO M KOOPIWHUPYS CBOM JCHCTBUS C APYTUMHU
YJIeHaMU KOMaH/Ibl;

OILICHMBATh KAa4eCTBO CBOETrO BKJaJa B OOLIMI MPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENIbHO CHOPMYITUPOBAHHBIM YYaCTHUKAMHU B3aUMOJICUCTBHUSI.

PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIe AeHCTBUS

Camoopranusanus:

BBISIBJISITH MIPOOJIEMBI B JKU3HEHHBIX U YUYEOHBIX CUTYyalMsIX, TPEOYIOIINX
JUIS pelieHns (U3nIecKux 3HaHUi;

OPUEHTHPOBATbCS B  Pa3IMYHbIX MOAXOAAX MPUHATUS  pELICHUH
(MHOUBUOYaJbHOE, NMPUHATHE PEIIECHUS B IpyNIe, NPUHATHE pELICHUN
IpyIIION);

CaMOCTOSITENIbHO COCTaBIISTh AITOPUTM pEIIeHUsT (PU3NUECKON 3a1aul WIH
IUTaHa HUCCIIEOBAHUA C YYETOM HMMEIOIIMXCS PECYPCOB UM COOCTBEHHBIX
BO3MOXKHOCTEM, apryMEHTUPOBATh NpEJiaracMble BApUAHThI PEIICHUN;
Jies1aTh BbIOOpP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTpOJIL, MOIUOHAJIBbHbIN HHTE/LJIEKT:

JlaBaTh AJICKBAaTHYIO OLIEHKY CUTyallMH U IIPEJIaraTh MiaH €€ N3MEHEHUS;
OOBACHATh MPUYMHBI  JTOCTMOKEHHUS  (HEJOCTHXKEHHUS) Ppe3yJbTaTOB
NEeSATEIbHOCTH, JaBaTh OIIEHKY MPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B JAECSATEIBHOCTH (B TOM YHCII€ B XOJ BBHIOJTHEHUS
(GU3MYECKOTO HWCCIACAOBAHHWS WM TPOEKTAa) HAa OCHOBE HOBBIX
00CTOSITEILCTB, W3MEHUBIIUXCS CHUTYyalllii, YCTAHOBJICHHBIX OIIUOOK,
BO3HUKIIIUX TPYAHOCTEN,

OLICHMBAaTh COOTBETCTBHE PE3YyJIbTATA LIEIU U YCIOBUSIM;



CTaBUTH ce0d Ha MECTO JIPYroro 4YeloBEeKa B XOJAE CHOpa WU AUCKYCCUU
Ha HAy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHUS U JIOTHKY JIPYroro;
npU3HaBaTh CBOE MPaBO Ha OIMIMOKY MPU PEIICHUH (PU3UUECKUX 3a/1a4 UIH
B YTBEPIKJICHHUSIX HA HAYYHBIE TEMBI U TAKOE YK€ MPABO APYTrOTO.

INPEAMETHBIE PE3YJIBTATBI

K koHIy 00yueHus B 7 KJacce peAMETHbIE pe3yIbTaThl HA 06a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTh Y 00YUaIOIIUXCSl YMEHUM:

UCIIONb30BAaTh  MOHATHS:  (PU3MYECKHME U XUMHYECKHE  SIBJICHHUS,
HaOJI0ICHUE, SKCIEPUMEHT, MOJelNb, TUIOTEe3a, €AUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJia, arperaTHble COCTOSIHUS BellecTBa (TBEPHOE,
KUIKOE, Ta3000pa3HOE), MEXaHWYECKOEe JBIKEHHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, MPSIMOJHMHENHOE), TPAEKTOpHUs, PaBHOACHCTBYIOIIASL
ChIIa, nedopmarus (ynpyras, MJIaCTUYECKas), HEBECOMOCTb,
COOOIIAIOITUECs COCY/IbI;

paznuyath siBneHus (Auddy3us, TEMI0BOE JIBHKEHHE YaCTHUIl BELIECTBA,
pPaBHOMEpPHOE  JBW)KEHUE, HEPAaBHOMEPHOE  JBWKEHUE, HWHEpUUs,
B3aUMOJICUCTBUE TEJI, PABHOBECHE TBEPIBIX TEN C 3aKPEIUIEHHOM OCBIO
BpalleHus, IMepenaya AaBiCHUS TBEPABIMU TeEJIaMH, >KUAKOCTSIMHU U
razamy, arMocdepHoe JaBjieHWe, IUIaBaHUE TeJl, MpeBpalIeHUs
MEXaHUYECKON SHEPruu) Mo OIMUCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, JJIEMOHCTPUPYIOIIUX JTaHHOE (PU3NUECKOE SBIICHUE;
pacrmo3HaBaTh TMPOSBICHHE HM3YyUYEHHBIX (PU3UYECKUX SIBICHUNH B
OKpY’KalollleM MHpe, B TOM uHcle (u3nyeckue SBICHHUS B TPHUPOJE:
IpPUMEPHI JABUKEHUS C Pa3IMYHBIMU CKOPOCTSIMU B >KMBOW U HEXKUBOU
npupojie, ACUCTBHE CUJIbI TPEHHS B MPHUPOJEC U TEXHHUKE, BIIMSIHUE
aTMoc(epHOro JaBJCHUs Ha >KMUBOW OpraHH3M, IUIaBaHHUE PbIO, pblyard B
TeJIe YeJOBeKa, MPU STOM MEPEBOJUTH MPAKTUUECKYIO 3a/ady B y4eOHYIO,
BBIICJIATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKHK) (PU3UUECKUX SIBJICHUIA;
ONKCHIBaTh U3YYECHHbIE CBOMCTBA TeN U (U3UYECKHUE SBJICHUS, UCIIONb3YS
¢usznyeckue BeIMYMHBI (Macca, 00BEM, IUIOTHOCTH BEIIECTBA, BpPEM,
yTh, CKOPOCTb, CPEIHSSA CKOPOCTh, CHUJIa YIPYTOCTH, CHJIA TSHKECTH, BEC
Tela, CuUjla TPEHWs, JAaBieHue (TBEPAOro Tena, >KUIAKOCTH, Trasa),
BBITAJIKMBAIONIAS] CHJIa, MEXaHWYECKas paboTa, MOILIHOCTh, MJIEYO CHIIBI,
MOMEHT CWJbl, KO3((UIMEHT TMOJE3HOr0 JEHUCTBUS MEXAHHU3MOB,
KUHETHYeCKass U TMOTEHIMaJIbHAs SHEPrus), MpU OMHCAHUU MPABUIBHO
TPaKTOBAaThb  (PU3WYECKUI  CMBICT  HUCHOJB3YEeMBIX  BEJIMYMH, UX
0003HaUEHUA W €AUHMIBI (PU3UYECKUX BEJIMYUH, HAXOAUTH (DOPMYIIBI,



CBSI3BIBAIOIINE JAHHYIO (PU3UYECKYIO0 BETUYHMHY C JPYTMMH BEIMYHMHAMH,
CTPOUTH rPaPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYNH;
XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS U TPOILECCHI,
UCIIOJIB3YS MIpaBUJIa CJIOKEHHUs CHUJl (BIOJb OJHOM IpsiMON), 3akoH ['yka,
3akoH [lackains, 3akoH Apxumena, paBUJIO paBHOBeCHs pbluara (0J10Ka),
«30JI0TO€ IIPABWJIO» MEXAHUKH, 3aKOH COXPaHEHHs MEXAHUYECKOU
SHEPruH, NpPU O3TOM JaBaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHAa U
3alMChIBATh €70 MATEMATUYECKOE BBIPAKEHNUE;

OOBACHATH (PU3MUECKUE SBIEHMSI, IPOLIECCH U CBOWCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE€ CHUTyallMil NPaKTUKO-OPUEHTUPOBAHHOIO Xapakrepa:
BBISIBJISITh IPUYMHHO--CIICCTBEHHBIE CBA3H, CTPOUTHh OOBSICHEHUE U3 1-2
JIOTHYECKHX ILIaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUH, PU3NUECKUX 3aKOHA WA 3aKOHOMEPHOCTH;

pemiat pacy€THble 3amadyd B 1-2 JEHCTBHs, MCHOJB3Yys 3aKOHBl H
dopMyIibl, CBs3bIBaOLME (PU3MUECKHE BEIMYMHBI: Ha OCHOBE aHaIn3a
YCIIOBUS 33/1a4M 3aIIUCBHIBATh KPATKOE YCIOBHUE, MOJACTABIATh (PU3NUECKHE
BEJIMYMHBI B (OPMYJBI U MPOBOAUTH PACUEThl, HAXOAUTH CIIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE Ul PELICHUs 3a/1ay, OLEHUBATh PEATMCTUYHOCTD
MOJTy4YeHHOU (PU3NUECKON BETUYNHBI;

pacrmo3HaBaTh MPOOJEMBbl, KOTOpPbIE MOXKHO PELIUTh MpPU MOMOIIH
(bu3nYECKUX METOAOB, B OTMCAHUH MCCIIEIOBAaHUS BBIICSATH IPOBEPSIEMOE
OpeanoyiokeHne  (TUmoresy),  pasiuyaTb U MHTEPIPETHPOBATH
IOJIyYEHHBIM pe3ynbTaT, HAaXOAUTh OIIMOKM B XOJAE OIbITA, J€1aTh
BBIBOJIBI 110 €T0 PE3yJIbTaTaM;

OPOBOAUTH OMBITHl MO HAOMIOACHHIO (PU3MYECKUX SBICHUNA WU
buznyeckux CBOICTB TeN: dbopMynupoBaTh MIPOBEPSIEMbIE
IPEIO0JIOKEHNS, COOMPaTh YCTAHOBKY U3 MIPEIJIOKEHHOI0 000py10BaHMs,
3aMKChIBATh X0/ ONbITA U POPMYIUPOBATH BBIBOJBL;

BBIIIOJIHATh MPAMBIE W3MEPEHHS PACCTOSHHS, BPEMEHHM, Macchl Tea,
o0béMa, CHJIBI M TEMIIEpaTypbl C HCIOJb30BAaHUEM aHAJOTOBBIX U
upOBBIX MPUOOPOB, 3aMUCHIBaTh IOKa3aHHUS MPUOOPOB C y4ETOM
3a1aHHOM a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUM;

IPOBOANUTH MCCIEA0BAHNE 3aBUCUMOCTH OJHOM (PU3MUECKON BETUYMHBI OT
JIPYrol C HCIOJb30BAHHEM MPAMBIX H3MEPEHUN (3aBUCUMOCTH ITyTH
PAaBHOMEPHO JABWXKYLIETOCS Tejla OT BPEMEHM [JBW)KCHUS TENA, CHUJIBI
TPEHUSI CKOJILKEHUS OT BECa TeNa, KauecTBa 00pabOTKHU MOBEPXHOCTEN Te
Y HE3aBUCUMOCTH CUJIBI TPEHUS OT IIOIIAAN COPUKOCHOBEHUS TEN, CUIIBI
YIOPYrOCTH OT YAJMHEHUS NPYKHUHBI, BHITAIKMBAIOIIEH CHIIBI OT 00BbEMa
IIOTPYKEHHOM YaCTU TeJa U OT IUIOTHOCTHU XUJKOCTH, €€ HE3aBUCUMOCTH



OT TUIOTHOCTHU TeJa, OT IIIyOHHBI, HA KOTOPYIO MOTPYKEHO TEJO0, YCIOBUN
IUTaBaHMSI TEJl, YCIOBHMM paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAHUM  y4€OHOTO HCCIEAOBaHHA, CcOOUpaThb YCTAaHOBKY U
BBINOJIHATh W3MEPEHHUs, CJelys NpeUIOKEHHOMY IUIaHy, (pUKCHpOBaTh
pe3yabTaThl MOJTYYEHHOM 3aBHCHUMOCTH (DU3MYECKUX BEJIMYMH B BUJE
NpEJIOKEHHBIX TaOnull U TpadUKOB, JeNaTh BBIBOJBI IO pe3yibTaTaM
UCCIIEIOBaHMS;

IPOBOJUTH KOCBEHHbIE H3MEPEHUs (PU3NYECKUX BeIMYUH (TJIOTHOCTD
BEIIECTBA JKUAKOCTH U TBEPAOrO TeNa, CHJIA TPEHHS CKOJIBKCHHS,
JaBJIEHUE  BO3JyXa, BBITAIKUBAIOIIAS  CHJA, JEHCTByIOIIas  Ha
HOTpyKEHHOE B KHUAKOCTh TENO, KO3(PPUIMEHT MOJEe3HOro AeHCTBUA
OPOCTBIX MEXaHU3MOB), CIEAysd NPENJIOKEHHOW HWHCTPYKLUUU: TpH
BBITIOJIHEHUH HW3MEPEHUN coOMpaTh HKCHEPUMEHTAJIbHYIO YCTAaHOBKY MU
BBIYUCIISATH 3HAUEHUE HCKOMOM BEJINYHHBI,

co0roAaTh nMpaBuja TEXHUKUA 0€30MacHOCTH IpU padboTe ¢ 1ab0paTOPHBIM
obopynoBaHuEM;

yKa3bIBaTh MPUHIUIBI JACHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BECBl, TEPMOMETp, IWHAMOMETp, COOOIIAIOLINECS COCYyIbl, OapoMmerp,
phIyar, MoABMKHBINA M HEMOABM)KHBIN OJIOK, HAKJIOHHAS TJIOCKOCTD;
XapaKTepu30BaTh MPUHIUIBI JACUCTBUA HU3YYEHHBIX NPUOOPOB W
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha HX OMHCAHHUA (B TOM YHUCIE:
HNOJIIMITHUKY, YCTPOMCTBO BOJOMPOBOAA, THAPABIMYECKHNA Ipecc,
MaHOMETp, BHICOTOMED, MOPIIHEBOI HACOC, apEOMET), UCTIONb3Ys 3HAHUSA
0 CBOICTBax (PU3NYECKUX SIBICHUH M HEOOXOauMble (U3NUECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOJUTH  MPUMEPHl  (HAXOAUTh  WHGOPMALMIO O  MpUMEpax)
NPaKTUYECKOTO HCMOIb30BaHUS (U3NYECKUX 3HAHUM B IOBCEIHEBHOM
KU3HU I oOecneueHusi 6€30IacHOCTU MpU o0palieHuy ¢ npudbopaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3/I0pOBbS U COOJIIOACHUS
HOPM KOJIOTUYECKOTO TOBEJICHHS B OKPY’KaIOIEH CPe/Ie;

OCYHIECTBIISAITh OTOOp HMCTOYHMKOB wuH(opmanmu B HHTepHere B
COOTBETCTBUU C 33IaHHBIM [TOMCKOBBIM 3aIlIPOCOM, Ha OCHOBE MMEIOIINXCS
3HaHUM W TYTEM CpaBHEHUS pPa3IMYHBIX HCTOYHUKOB BBIIEIATH
uHpOpMaIMIO, KOTOpas SBISIETCS MNPOTHUBOPEUYUBONM WM MOMKET OBITH
HEJIOCTOBEPHOM;

MCTIOJIb30BATh MPH BBIMOJIHEHUH YYEOHBIX 3aJaHUi HAYyYHO--MIOMYJISIPHYIO
auTepatypy  (pU3MUecKOoro - coaepiKaHus, CIPaBOYHbIE MaTepUabl,
pecypcebl cetu MHTEpHET, BiafeTh MpuéMaMu KOHCIIEKTUPOBAHMS TEKCTa,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;



cO3/aBaTh COOCTBEHHBIE KpPAaTKHE MUCHMEHHBIE M YCTHBIE COOOILEHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(MOpPMALUU (PUIUIECKOTO COACPKAHUS, B TOM
qHclie MyOJUYHO JIeNaTh KpaTKhe COOOIIEHHUs O pe3ysbTaTax MpPOEKTOB
WIM Y4eOHBIX MCCIEAOBAHUM, IPU H3TOM TIPaMOTHO HCIIOJIb30BAThH
U3YYEHHbI NOHATUHHBIM anmapaT Kypca (U3MKH, COIPOBOXKIAThH
BBICTYIUUICHUE ITPE3EHTALIUEH;

OpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HCCIEIOBAHHUI paclpeneniaTh
00s13aHHOCTH B TPYIIE B COOTBETCTBUU C IOCTaBICHHBIMHU 3a/ayami,
CIIEIUTh 3a BBIIOJHEHUEM IUIaHA JCHCTBUI, aJEKBATHO OLICHUBATH
COOCTBEHHBIM  BKJaJ B  JEATENBHOCTb  TIpPYyNINbl, BBICTPAaWBAThH
KOMMYHUKATUBHOE B3aMOJEHCTBUE, YUUTHIBASI MHEHHUE OKPYKAFOIIHX.

K xonIy oOyuenus B 8 kiacce npeaMeTHbIC pe3ybTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH Y 00YYAIOIINXCS YMEHUM:

UCIIOJIb30BATh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JBUKEHUE
aTOMOB U MOJIEKYJ, arpETaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAINIMUECKUE U
amop(HBIC TeNa, HACHIIICHHBIM ¥ HEHACHIIEHHBIM mMap, BIAXHOCTH
BO3/yXa, TeMIepaTypa, BHYTPEHHSS SHEpPrus, TEIJIOBOM JIBUTaTellb,
AIIEMEHTAPHBIN AJIEKTPUUECKHUM 3apsijl, FIEKTPUUECKOE IO0JIe, MPOBOJIHUKI
U AUDJIEKTPUKH, IIOCTOSTHHBIN 3JIEKTPUYECKUNA TOK, MATHUTHOE T10JIE;
paziuuath SBJICHUS (TEIUIOBOE pacUIMpPEHUE M CKaTHe, TeIuionepeaaya,
TEIUIOBOE PaBHOBECHE, CMAaUMBaHUE, KAWJUISIPHBIC SIBJICHUS, UCIIAPEHHUE,
KOHJIEHCAIUsl, IUIABJIEHWEe, KpHUCTaJUIM3auus (OTBEpJEBaHUE), KHUIICHUE,
Terionepeaaya (TEeTIONpPOBOHOCTb, KOHBEKIHA, U3ITy4YEHHE),
AIIEKTPU3ALUs TeJ, B3AUMOJICUCTBUE 3apSA0B, NEHCTBUS AIEKTPUUECKOTO
TOKA, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICCTBHE MArHUTOB, JECHUCTBUE
MarHMTHOTO TOJIsl HAa IPOBOJHUK C TOKOM, 3JIEKTPOMATrHUTHAST UHIYKIIHS)
0 ONHCAHUI0 KX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3HUECKOE SBIICHHUE;

pacmo3HaBaTh TPOSBJICHHE W3YYEHHBIX (U3MUECKUX  SBICHUNW B
OKpY)KaIoIeM MHpEe, B TOM 4YHCIe (u3nyeckue SBICHHUS B TPHUPOJE:
MOBEPXHOCTHOE HATSHDKEHUE M KaNWUISIPHbIE SIBJIIGHHS B TPUPOJE,
KpUCTaUIbl B TMpupojae, usiydeHue CoiHIa, 3amMep3aHue BOJIOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEs, CHETa, AJEKTPUUECKUE
SBJICHUSI B aTMocdepe, IJIEKTPUUECTBO JKMBBIX OPTraHW3MOB, MarHUTHOE
nosie 3emMiH, Jpeiid TOJIFOCOB, POJIb MarHUTHOTO TOJISA JUIsl JKU3HU Ha
3emuie, MOJSIPHOE CUSIHUE, MPU 3TOM MEPEBOJIUTH MPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UYECKHUX
SIBJICHUU



OTIMCHIBATh U3YYCHHBIC CBOMCTBA TeN U (M3UYECKHUE SBIICHUS, UCIIONB3YS
bu3ndecKkue BeTUYNHBI (TeMIlepaTypa, BHYTPEHHST YHEPTHS, KOJIUIECTBO
TEIUIOTHI, YJEJIbHAsg TEIUIOEMKOCTh BELIECTBA, YJIEJIbHAs TEIUIOTa
IUIaBJICHUS, yJleNbHAs TeIioTa NapooOpa3oBaHUs, ylelbHAas TEIioTa
CropaHusi TOIUIMBA, KO3(PPUIMEHT TOJIE3HOr0 JEeUCTBUS TEMIOBON
MAIlIMHBI, OTHOCHUTEJbHAS BIIAXKHOCTH BO3AYyXa, JJIEKTPUUYECKUN 3aps,
CWJIa TOKA, JJIEKTPUYECKOE HAMNPSKECHHUE, CONPOTUBICHUE NPOBOJHHUKA,
yAeJIbHOE  CONPOTUBIEHHWE  BellecTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTO  TOKAa), MpPH  ONHCAHUM MPaBUIBHO  TPAKTOBATh
(bu3HYEeCKUl CMBICH MCIOJIb3yeMbIX BEIWYUH, 0003HAUEHUS U EIUHUIIBI
bU3MYEeCKUX BEIMYHUH, HAXOAWTHh (HOPMYJIbI, CBS3BIBAIONINE JTAHHYIO
GU3MYECKYI0 BEJIMYMHY C JAPYTHMH BEJIWYWHAMH, CTPOUTH Tpaduku
M3YUYEHHBIX 3aBUCUMOCTEH (PU3NMUECKUX BEJIUYNH;

XapaKTepu30BaTh CBOWCTBA TeJd, (U3UYECKUE SBICHUS M IPOLECCHI,
WCIOJIb3Yysl OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO--KUHETUYECKOU TEOPUU
CTPOCHUSI BEIIECTBA, MPUHIMI CYNEPHO3UIIMHU TOJIeH (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3akoH OMa i1 yJacTKa LENu, 3aKOH
Jxoymsa—JleHnia, 3aKOH COXpAaHEHWs DSHEPrud, IIPpA ITOM J1aBaTh
CJIIOBECHYIO (DOPMYJIUPOBKY 3aKOHA M 3alKChIBaTh €r0 MaTEMaTUYECKOe
BBIPAKECHUE;

OOBACHITh (M3UYECKUE TPOIECCHl W CBOWCTBA TEJ, B TOM YHUCJIE W B
KOHTEKCTE CUTYallMil MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTEPa: BBIABIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 |—2 JOrn4ecKux
iaroB ¢ omnopoi Ha 1-2 U3y4YEHHBIX CBOWCTBA (DU3MYECKUX SIBJICHUMH,
(bU3NYEeCKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemiaTth pacu€THble 3a7ayd B 2—3 JCHCTBUS, HCHOJB3Yysl 3aKOHBI U
dbopmyIbl, CBs3BIBaIONIME (PU3WYECKHE BEIUYMHBI: HAa OCHOBE aHalM3a
YCJIOBHUSL 3aJlauyd 3alKChIBaTh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JMAHHBIX [T pEIIeHHs] 3a]add, BBIOMpPATh 3aKOHBI H  (OPMYIIBI,
HEOOXoauMbIe JUIsi €€ pelieHUs, NPOBOAUTH PACUETHl M CPABHHUBATH
MOJIYYCHHOE 3HaUYCHHE (PU3NUECKON BETUYHHBI C U3BECTHBIMH JTAHHBIMU;
pacno3HaBaTh NPOOJIEMBbI, KOTOPbIE MOXHO pEIIUTh MPU MOMOIIU
(bU3MYECKUX METOJOB, HCIOJb3Yysl OMUCAHUE HCCIEIOBAaHUSA, BBIACIATDH
IPOBEPSIEMOE  MPEANOJIOKEHUE, OLECHUBATh IPABUIBHOCTh IOPSIKA
IIPOBEICHUS UCCIICIOBAHUS, JIEJIATh BHIBOJIBI,

OPOBOJUTH OMbBITHI O HAONIOAEHUIO (PUBMYECKUX SIBJICHUW WM
(bu3HYecKUX CBOMCTB Tel (KanWUIIPHBIE SIBJICHUS, 3aBUCUMOCTb J1aBJICHHUS
BO3J/lyXa OT €ro o0bEMa, TeMIEPATYyphl, CKOPOCTHU IMPOIIECCa OCThIBAaHUS U
HarpeBaHusi IMPU M3IYYECHUH OT IBETa H3JIyYaromler (MOorIonaroiiei)



ITOBEPXHOCTH, CKOPOCTh MCIAPEHUS BOABI OT TEMIIEPATYPbI KUJIKOCTU U
Iom@aaM €€ MOBEPXHOCTH, OJJIEKTPpU3ALMUsA TEI U B3aUMOJCHCTBUE
ANEKTPUYECKUX 3apsiioB, B3aUMOJCUCTBHE IIOCTOSHHBIX MArHUTOB,
BU3yaJIM3allisl MArHUTHBIX IIOJIEM IIOCTOSIHHBIX MAarHUTOB, JEHCTBUS
MAarHuTHOTO TOJII Ha MPOBOJHHK C TOKOM, CBOMCTBA 3JIEKTPOMArHMTA,
CBOMCTBAa DJIGKTPOABUTATENISI TIOCTOSHHOTO TOKa): (HOpMyIUpOBaTh
MIPOBEPSIEMbIC MPEOJIOKEHHUS, COOMPATh YCTAHOBKY M3 MPEJIOKEHHOTO
000pyI0BaHUs1, OMKUCHIBATH XO/1 ONBITa U (POPMYIUPOBATH BHIBOIBI;
BBITIOJHATh ~ NOPSIMbIE  WM3MEPEHUSA  TEMIIEPATypbl,  OTHOCUTEIBbHOU
BJIQJKHOCTH BO3JyXa, CHJIbI TOKA, HANpPSHKEHHS C UCIOJIb30BAHUEM
aHAJIOTOBBIX TPHOOPOB M JATYMKOB (DU3UYECKUX BEIMYUH, CPAaBHUBATH
PE3YNBTAaThl U3BMEPECHUN C YIETOM 33JJaHHON aOCOTIOTHOM MOTPEIIHOCTH;
IPOBOJUTH UCCIEOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEJIMUYUHBI OT
JIpPYro C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
COIPOTUBJIEHUS NPOBOJHHUKA OT €ro JUIMHBI, IUIOIAJAW IONEPEYHOTO
CEUCHMS U YAEIBbHOTO CONMPOTUBJIEHUS BELIECTBA MPOBOJIHUKA, CHIIBI TOKA,
UIYyLIEro 4Yepe3 MNPOBOAHUK, OT HANPSKEHUS Ha NPOBOJHUKE,
UCCIICOBAHUE IIOCHEAOBATEIBHOIO M MAPAJUIEIBHOTO  COEAUHEHUN
IPOBOJHUKOB): IJIAHUPOBATh MCCIIEOBAaHUE, COOUpaTh YCTAHOBKY U
BBHITIOJIHATh M3MEPEHUsI, CICAys NPEIJIOKCHHOMY IUIaHy, (DUKCHpOBaTh
pe3yNbTaThl TIOJYYCHHOW 3aBHUCHUMOCTH B BHUIE TaOMUIl W TpapuKOB,
JleJIaTh BBIBOJIBI 110 PE3YJIbTaTaM MCCIIEIOBAHUS,

IPOBOJUTh KOCBEHHbIE HW3MEpPEHUs] (PU3NYECKHX BeIWYUH (yAeibHas
TEMJIOEMKOCTh  BEIIECTBAa, COMPOTUBIEHUE MPOBOJAHMKA, padoTa U
MOIITHOCTh JJIGKTPUYECKOTO TOKA): IJIAHUPOBATh W3MEPEHHUs, COOUpaTh
DKCIIEPUMEHTAIBHYI0 YCTAHOBKY, CIEIys MPEIIOKECHHON UHCTPYKIUHU, U
BBIYUCJIISITh 3HAYEHUE BEJINYHHBIL;

coOJro/1aTh NMpaBuUiia TEXHUKHU 0€30MaCHOCTH MPpHU padboTe ¢ 1ab0paTOPHBIM
obopynoBaHuEM;

XapaKTEepPU30BaTh MPHUHIUIBI  JEHCTBUS W3YyYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM Ha WX ONUCaHHS (B TOM YHCIIE:
CHUCTEMa OTOIUICHHS JJOMOB, THTPOMETp, MapoBas TypOWHA, aMmIepMeTp,
BOJIBTMETP, CUETUHMK DJIEKTPUUYECKOW IHEPTUM, DJIEKTPOOCBETUTEIIbHbBIC
pUOOPHI, HArPEBATEIIbHBIC ICKTPONPUOOPHI (MPUMEPHI), IITCKTPHUICCKUE
MPEAOXPAHUTEIIN, IIEKTPOMATHUT, 3JIEKTPOJIBUTATENbh TOCTOSIHHOTO TOKA),
UCIIOJIB3Ysl 3HAHUS O CBOMCTBaX (DU3WUYECKUX SIBICHUNW M HEOOXOJIUMBIC
bu3nUecKue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOMCTBA M HW3MEPHUTEIbHBIC
npubOpel O CXeMaM M CXEMaTUYHBIM PHUCYHKaM (3KUJIKOCTHBIN



TEPMOMETP, TEPMOC, TICUXPOMETP, TUTPOMETP, JBHUTATEIh BHYTPEHHETO
CrOpaHusi, 3JEKTPOCKON, PEOCTaT), COCTABIATh CXEMbl JJIEKTPUUECKUX
Heneil ¢ mocnea0BaTeNbHbBIM U MapalIeIbHBIM COCTUHEHHEM 3JIEMEHTOB,
pasnuyas ycIoBHbIE 0003HAYCHHSI SJICMEHTOB DJIEKTPUICCKHUX TIETICH;
OPUBOIUTH  MPUMEPHl  (HAXOAUTh HWHGOpPMALMIO O  MpPUMEpax)
MPAKTUYECKOTO HCIOIB30BaHMS (DM3UYECKUX 3HAHUM B TTOBCETHEBHOMN
XKU3HU U1 obecrieueHus: 6€30MacHOCTH MPU OOpAaIlEeHUH C MpUdopamMu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHECHHS 3I0POBbS U COOIIOIACHUS
HOPM DKOJIOTUYECKOTO MOBEJCHHSI B OKPY>KaIOIIeH cpee;

OCYIIECTBIISATh TMOWCK WHPOpManuu (U3HUECKOTO COJEpKaHUS B
HNuTepHeTe, Ha OCHOBE HWMEIOMIMXCS 3HAHUN H TYyTEM CpPaBHEHHS
JOTIOTHUTEHHBIX ~ MCTOYHUKOB  BBIACIATH  MHGOPMAIHIO, KOTOpas
SIBIISIETCS] IPOTUBOPEUYMBON MITH MOXKET OBITh HEIOCTOBEPHOIA;
UCTIOJIb30BaTh MPH BHITIOJHEHUN YUYEOHBIX 3aIaHUi HAYIHO--TIOMYJISPHYIO
auTepaTypy  (pU3MYECKOoro coAepiaHHs, CIpPaBOYHbIE MaTepHAalbI,
pecypchl cetn MaTEpHET, BliageTh MpuéMaMu KOHCTICKTUPOBAHUS TEKCTA,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co3maBaTh COOCTBEHHBIE NMHCHMEHHBIE M KpaTKHE YCTHBIE COOOIIEHMUS,
0000mmass uHOpMANMIO U3 HECKOJbKUX MCTOYHUKOB (HU3UYECKOTO
colepXaHus, B TOM 4YHCIE MyOJUYHO TPEACTABIATh PE3yJIbTAThI
MIPOCKTHOM WJIM HCCIICIOBATEIBCKON JESITEIIbHOCTH, MPU dTOM T'PaMOTHO
WCIIOJB30BaTh M3YYCHHBIM TMOHATHUHHBIN anmaparT Kypca (U3HKH,
COTIPOBOXKIATh BBICTYIIJICHHUE MPE3CHTAINECH;

IPU BBITIOJIHEHUN YYEOHBIX MPOCKTOB W HCCIECIOBAHUA (PU3UIECKUX
IPOLIECCOB paclpeeNisiTh OOS3aHHOCTH B TPYyNIE B COOTBETCTBUHU C
MOCTABJICHHBIMU 33/1a4aMH, CJICANTH 32 BHITIOJHECHUEM IUIaHA ACHCTBUN U
KOPpPEKTUPOBAaTh €ro, aJeKBaTHO OIICHMBATh COOCTBEHHBIN BKJIaa B
JeSITEIbHOCTH TPYIIIIBI, BRICTPaNBaTh KOMMYHHKATHBHOE B3aUMO/ICHCTBHE,
MIPOSIBJISISI TOTOBHOCTH pa3peniaTh KOH(IUKTHI.

K xonIty o0yueHnus B 9 kjacce nmpeaMeTHbIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YJAIONTUXCSI YMECHHUIA:

UCIOJIB30BaTh IOHATHS: CHCTEMa OTcuéra, MaTepualbHas TOUKa,
TPAEKTOPHS, OTHOCUTEIBHOCTh MEXAHWYECKOTO IBMXKEHMS, Aepopmarus
(ympyrasi, NjgacTU4ecKas), TPEHHE, LEHTPOCTPEMHUTEIBHOE YCKOPEHHE,
HEBECOMOCTh M MEperpy3ku, HEHTP TKECTH, aOCOIIOTHO TBEPAOE TEIO,
LEHTP TSKECTH TBEPAOIO TEJla, pAaBHOBECUE, MEXAHUYECKUE KOJICOAHUS U
BOJIHBI, 3BYK, HMH(pa3ByK M yJIbTPa3ByK, 3JIEKTPOMAarHUTHbIE BOJIHBI,
IIKaJIa IEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JaJIbHO30PKOCTD,



CHEKTPbl UCMYCKAHUS W TOTJIOUICHHUS, anb(a-, 0eTa- 1 raMMa-u3IydeHus,
U30TOIBI, SIAEPHAS SJHEPreTHKA;

pa3nuuaTth SIBICHUA (PaBHOMEPHOE M HEPABHOMEPHOE MNPSAMOIMHEWHOE
JIBUKEHHE, PaBHOYCKOPEHHOE IPSMOJIMHEWHOE [IBHKEHUE, CBOOOJHOE
NaJIcHUE TeJ, PABHOMEPHOE JIBUKEHHUE 110 OKPYXKHOCTH, B3aUMOJEHUCTBUE
TEJ, PEaKTUBHOE IBM)XEHME, KOJeOaTeabHOe JBIKEHHE (3aTyxalouiue H
BBIHYX/ICHHbIE KOJI€OaHMsI), PE30HAHC, BOJHOBOE JBHKEHHE, OTPAKEHHE
3ByKa, MPSMOJMHENHOE paclpoCTpaHEHUE, OTPAKEHHE U MPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3sIokKEHUE OEJIoro cBeTa B
CHEKTP M CJOXKEHHE CHEKTPAJIbHBIX LIBETOB, JUCHEPCHUS CBETa,
€CTECTBEHHAsl PaJlMOaKTUBHOCTb, BOZHMKHOBEHUE JIMHEHYATOTO CIEKTpa
U3TYyYEHUS ) IO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOUIUX JAaHHOE (PU3HUECKOE SBIICHHUE;

pacro3HaBaThb IPOSIBICHUE HW3YYEHHBIX (PU3MYECKUX SIBICHUH B
OKpyXaromeM Mupe (B TOM 4yHcie (U3NYECKUe SBICHHUS B IMPUPOE:
IPUIUBBI U OTIUBBI, IBUKEHUE Tu1aHeT COTHEUHOM CUCTEMBI, PEAKTUBHOE
JIBUKCHHE JKUBBIX OpPraHU3MOB, BOCIPHUSATHE 3BYKOB IKHUBOTHBIMH,
3eMJIETPSICEHHUE, CEUCMHUYECKUE BOJHBIL, I[yHaMH, 3XO0, IBeTa TeJ,
ONTHUYECKUE SIBIECHUSI B NPUPOAE, OMOJOTMYECKOE IEHCTBHE BHUIUMOTIO,
yIbTPapUOIETOBOTO M PEHTITEHOBCKOTO M3JIY4YEHHH, €CTeCTBEHHBIH
pasvoaKTUBHBIN (POH, KOCMHYECKHE Jy4YHd, PaJHOaKTHBHOE H3Iy4YCHHE
NPUPOIHBIX MHHEPAJIOB, ICHCTBUE pPAJMOAKTUBHBIX W3IIyUYeHUH Ha
OpraHu3M 4YeJOBEKa), MPU 3TOM MEPEBOJUTH MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIACNSTh CYUIECTBEHHbIE CBONCTBa (IIPU3HAKH) (PU3NYECKUX
SIBIICHUM;

OIKCHIBATh U3yUYEHHBIE CBOMCTBA TNl U (U3UYECKUE SBICHHS, UCIIONIb3YS
(¢u3znueckue BENWYMHBI (CpEeOHSAsI M MIHOBEHHas CKOPOCTh Tena IpHU
HEPAaBHOMEPHOM JIBUKEHUH, YCKOPEHHE, MEpEeMElIeHUE, IMyTh, YIJOBas
CKOpPOCTb, CHJIa TPEHUs, CHJIAa YOPYIOCTH, CHJIa TSHDKECTH, YCKOPEHUE
CBOOOJHOTO TMajJeHHUs, BEC Teja, HUMIIYJIbC Tejla, WMITYJIbC CHIIBI,
MeXaHW4yeckas paboTa M MOIIHOCTb, NOTEHLHUANbHAas SHEPrusl Tea,
MOJHITOrO0 HaJl TMOBEPXHOCTHIO 3€MIJIM, MOTEHIUAIbHAS SHEPTUs CHKATOU
OPYXXUHBI, KUHETUYECKash DSHEprus, IOJHAs MEXaHUYeCKas DHHEprus,
NEPUOJ U 4acTOTa KojeOaHuM, IMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKAa3aTelb MPEJIOMIICHUSI CPEAbl), IPU OMUCAHUU
NPAaBUJIBHO TPAKTOBAaTh (DM3MUECKUN CMBICT HCIOJIB3YEMBIX BEJIWYUH,
0003HaUEHUA W €AMHMIBI (PU3MUYECKUX BEJIWYUH, HAXOAUTH (DOPMYIIbI,
CBS3BIBAIOLIME JIAHHYIO (PU3MYECKYIO BETUYUHY C APYTMMH BEJIMYMHAMU,
CTPOUTH IPaPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYNH;



XapaKTEepPU30BaTh CBOWCTBA TeJ, (PU3WYECKHE SBICHUS U MPOIIECCHI,
UCIIONIB3YSl 3aKOH COXPaHEHUs DHEPIHH, 3aKOH BCEMHUPHOTO TSITOTEHHUS,
OPUHITUN  CYMEPIIO3UIIMKM CHWJI, TPUHIUI OTHOCHUTEIHLHOCTH [ amuies,
3aKkoHbl HBIOTOHA, 3aKOH COXpaHEHHS WUMITYJbCa, 3aKOHBI OTPAXCHUS U
IIPEIOMIICHUS] CBETA, 3aKOHBI COXPAHEHHUS 3apsAA0BOTO M MacCCOBOTO YHUCEI
P SIICPHBIX PEAKIUAX, MPU ITOM J1aBaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA U 3aIIUCBIBATh €r0 MaTEMAaTHYECKOE BBIPAXKECHHUE;

OOBSACHATh (U3MUYECKHE TPOIECChl W CBOMCTBA TEN, B TOM YHUCIEC U B
KOHTEKCTE CHTYyaIlil MPaKTUKO-OPUECHTHPOBAHHOTO XapaKTepa: BBISABIIATH
NPUYUHHO--CJICICTBEHHBIC  CBS3M, CTPOUTh OOBSICHeHHEe U3 2-3
JIOTUYECKUX IIIaroB ¢ OMOPOM Ha 2—3 M3yYECHHBIX CBOMCTBA (PU3UUECKHUX
SIBJICHUM, (PU3NYECKUX 3aKOHOB UJTM 3aKOHOMEPHOCTEH;

pematb pacu€THbple 3a7aud (OmUparoImuecs Ha cucTeMy U3 2-3
yYpaBHEHHUI ), HCTIONB3Ys 3aKOHBI U (DOPMYIIbI, CBSI3bIBAIOIIHE (PU3UIECKIEC
BEJMYMHBI: HA OCHOBE aHalIM3a YCIIOBUS 33Jaud 3alUCBIBATH KPaTKOE
YCIIOBHE, BBISBIIATH HEIOCTAIONINE WM W30BITOYHBIC TaHHBIE, BHIOUPATH
3aKOHBI U (HOPMYJITBI, HEOOXOAMUMBIE JIJISl PEIICHUS, TPOBOJIUTh PACUETHI U
OLICHWBAaTh PEAIUCTUYHOCTh TOJYYEHHOTO 3HAYCHHUS (PUINICCKOU
BEJIMYMHBI,

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXXHO pPENIUTh TPH TOMOIIU
(GU3UYECKUX METOOB, WCIOB3YSl OMHCAHUE WCCIICIOBAHUS, BBHIIACIATH
IPOBEPSIEMOE TPEIIONOKEHNE, OIICHUBATh IPABWIBHOCTh MOPSIKA
NPOBEJCHUS  HMCCICAOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETHPOBATH
pe3yNbTaThl HAOIIOICHUH U OTBITOB,;

NPOBOJMUTH OIBITHl 1O HAOMIOACHWIO (HU3UYECKMX SBICHUNA WIH
¢usznyecKkux CBOWCTB Ten (M3ydeHHE BTOpOro 3akoHa HproTOHa, 3akoHa
COXPAaHEHUS DSHEPTUH, 3aBUCUMOCTh MEpHOAa KOJeOAHWH MPYKUHHOTO
MasiTHUKa OT MAacChl Ipy3a M KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTY/IBI MaJIBIX KOJICOaHUH, IPSIMOJIMHEHHOE PACIPOCTPAaHEHUE CBETA,
pa3ioxeHue Oelloro CBeTa B CIIEKTP, U3YUYEHHE CBOMCTB M300pa’KEHUS B
IJIOCKOM 3€pKajie U CBOMCTB M300pakKeHHUsl TpeaMera B coOuparomieit
JWH3e, HAOMIOJeHNE CIUIONIHBIX M JIMHEHYAThIX CIEKTPOB H3IYUYCHUS):
CaMOCTOSITEJIbHO  coOMpaTh yCTaHOBKY U3 H30BITOYHOTO Habopa
0o0Opy/IOBaHUs, OIMKCHIBATH XOJ ONBITAa M  €ro  Pe3yJbTaThl,
(GbopMyIIMpOBaTh BHIBOJIHI;

IPOBOJNUTH TPU HEOOXOJAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeersis
CpemHee 3HAa4YeHHWE W3MEpsieMOM BeNUYHMHBI ((OKYCHOE pacCTOSIHHE
cobuparomeld JIMH3bI), OOOCHOBBIBATH BBIOOp crmoco0a U3MEpEeHUs
(M3MepUTENHHOTO MPUOOpPA);



OPOBOAUTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (U3MUECKUX BEJIUYHUH C
UCIOJIb30BaHUEM NPAMBIX HM3MEPEHUN (3aBUCUMOCTb NMYTH OT BPEMEHH
IpU PaBHOYCKOPEHHOM [BIKEHUU 0€3 HayalbHON CKOPOCTH, NEpUoAa
KoJIeOAaHUH MaTeMaTHMYECKOTO0 MAasTHHKA OT JUIMHBI HUTH, 3aBUCHUMOCTH
yIiia OTPaKEHUsI CBETAa OT yrja MaJeHHs W yIiia MpeJOMJICHHS OT yria
NaJicHus): IUIAHUPOBATh HCCJIEIOBAaHUE, CAMOCTOSITENIbHO COOUpAaTh
YCTaHOBKY, (DUKCHUpOBaTh pe3yibTaThl MOJYyYEHHOM 3aBHCHUMOCTH
bu3nYecKX BEJIWYMH B BUJE TaOIUIl U rpaduKoB, JeiaTh BBIBOJBI IO
pe3yabTaTaM HCCIeI0BaHUs;

IPOBOJIUTH KOCBEHHbIE M3MEpEHHsI (U3UYECKUX BENIWYMH (CpeaHsas
CKOPOCTh M YCKOpEHHE Tejla TMpH pPaBHOYCKOPEHHOM JIBHXKEHUH,
YCKOpEHHE CBOOOJHOrO MaJieHus, KECTKOCTh MPYKUHBI, KOIPPUIIUECHT
TPEHUSI CKOJBXEHHUS, MEXaHW4yeckas paboTa M MOIIHOCTh, 4YacToTa H
nepuoJl KojeOaHU MaTeMaTH4ecKoro U MPYXHHHOTO MAasTHHKOB,
omnTHYECKass Cuja coOuparomieil JHH3bI, PaTUOAKTUBHBIN  (HOH):
IUTAHUPOBATh M3MEPEHHUs, COOMpaTh SKCHEPHUMEHTAIbHYIO YCTaHOBKY U
BBITMOJHATh U3MEPEHUS, CIEAys MPEII0KEHHON MHCTPYKIMH, BBIYUCIATD
3HAYEHUE BEIMYMHBI U AaHATTU3UPOBATH MOJYYCHHBIE PE3YIIbTAThI C yUETOM
3aJIaHHOW MOTPENTHOCTH U3MEPEHUH;

coOroAaTh nMpaBuja TEXHUKUA 0€30MacHOCTH IpU padboTe ¢ 1abopaTOPHBIM
obopynoBaHuEM;

pa3nuyaTb OCHOBHBIE MPHU3HAKM HW3YYEHHBIX (U3UYECKUX MOJIETei:
MaTepHaibHas TOYKa, aOCONIOTHO TBEPJOE TEJIO0, TOYEUHBIH HCTOYHUK
CBETa, JIyd, TOHKas JIMH3a, IUIaHETapHash MOJEeNb aToMa, HYKJIOHHAA
MOJIeJIb ATOMHOTO S/Ipa;

XapaKTepu30BaTh MPUHIUIBI JACUCTBUA HW3YYEHHBIX NpUOOPOB H
TEXHUYECKUX YCTPOHCTB C ONOpOM Ha WX OMUcaHui (B TOM YHUCIE:
CHHMJIOMETpP, NaTYUKU TIOJIOKEHUS, PACCTOSHUS W YCKOPEHHs, pakeTa,
9XOJIOT, OYKH, MepHuckorn, ¢oToannapar, ONTHYECKHE CBETOBOJIbI,
CHEKTPOCKOI, JO3UMETp, Kamepa Bumbcona), ucmoib3ys 3HaHHS O
CBOMCTBaX (U3MYECKUX SABJICHUM U  HeoOXonumble (HU3HUECKHE
3aKOHOMEPHOCTH;

UCITOJIb30BAaTh CXEMBl U CXEMaTHUYHbIE PUCYHKU M3YUYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB U TEXHOJOTHMUECKHUX IPOIECCOB
OpU PEIICHUH Y4eOHO--MPAKTUYECKUX 3a/ay, ONTHYECKHE CXEMBbI IS
HOCTPOCHMS N300pakeHUi B IJIOCKOM 3epKajie U COOHMparoIiei JInH3e;
OPUBOAUTH  MpUMEpHl  (HAXOAUTh  HWHPOpPMAIMIO O  MpUMepax)
NPaKTUYECKOTO HCMOJIb30BaHUS (U3NYECKHX 3HAHUM B IOBCEIHEBHOM
XKU3HU U1 oOecrieueHus: 0€30MacHOCTH MPU OOpaIllEeHUH C MpudopamMu U



TEXHUYECKUMHU YyCTPOMCTBAMM, COXPAHEHHUS 3/I0pOBbS U COOJIIOACHUS
HOPM JKOJIOTUYECKOI'O ITOBEIACHUS B OKPYKAIOILEH CPEE;

OCYHIECTBIISAITh MOHMCK HWHpoOpManuu (U3MUECKOTO COJEp)KaHUs B
WHTepHeTe, caMOCTOATENBHO (POPMYJINPYSI TOMCKOBBIN 3alIpoc, HAXOAUTh
IYTU ONPEEIICHUsI JOCTOBEPHOCTH MOJYYEHHON MH(POpPMAIMK Ha OCHOBE
VMEIOLIMXCS 3HAHUU U JOTIOJIHUTEJIbHBIX NCTOYHUKOB;

UCIIOJIb30BaTh MPH BHITIOJHEHUHN YUY€OHBIX 3a/laHuil HAYYHO--TIOMYJISPHYIO
JUTEpaTypy (PU3MYECKOro COAEpXaHMs, CIPAaBOYHbIE MAaTE€pHAJIbI,
pecypcebl cetu MHTEpHET, BiIaeTh NpUEMaMUA KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3oBaHusl HHPOPMALMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/aBaThb COOCTBEHHbIE MUCHMEHHBIE W YCTHBIE COOOILEHHUS HAa OCHOBE
uHGOpMaAIlMU U3 HECKOJBKUX HCTOYHUKOB (DU3MUECKOTO COAEpIKAHMS,
nyOJIMYHO NPEICTAaBIATh PE3yJIbTaThl IPOEKTHON WM UCCIIEN0BATENBCKON
NEATEIbHOCTH, TMPU 3TOM TPAMOTHO  HCIOJIB30BaTh  HM3yYCHHBIN
NOHSATUMHBIN amnmapar u3y4aemoro pasjena (U3UKH U COMpPOBOXKAAThH
BBICTYIUICHHE TIpe3eHTalel ¢ y4éToM O0coOEHHOCTEeH ayauTOpUu
CBEPCTHUKOB.



TEMATHUYECKOE INTAHUPOBAHUE

7 KJIIACC

Kosaun4yecTBo 4acos DJIeKTPOHHBbIE
Ne HanmeHoBaHMe pa3je/ioB U TeM (uudgposrbIe)
KonTpoabubie | IlpakTuueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. ®u3uka u €€ posib B MO3HAHUHU OKPYKAKOLIEr0 MUpa
but6mmoreka [IOK
1.1 ®du3nka - HayKa 0 IpUpoe 2
YK PHpoOZ https://m.edsoo.ru/7f416194
Bbubmunoreka LIOK
1.2 dusnueckue Be 2 1
HISHHCCRHE BETITHIHBL https://m.edsoo.ru/7f416194
1.3 EcTecTBeHHOHay4HBIN METO/ MMO3HAHUS 2 Bubmmorexa [IOK
) yi a https://m.edsoo.ru/7f416194
Hroro no pazgeny 6

Pa3nen 2. [lepBoHayaibHbIe CBeeHHS 0 CTPOCHUH BelleCTBA

2.1 CTpoeHue BelecTBa 1 bubmorexa [IOK
' P H https://m.edsoo.ru/7f416194
5 JIBr>kKeHue U B3aMMOJICMCTBUE YaCTHI] ) 1 bubmuoreka [IOK
’ BEILIECTBA https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
2.3 ArperaTHbIe COCTO elecTBa 2
TPETaTHE TOARMA BEECTR https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Pa3znen 3. /IBuskeHue U B3aUMO/IeiicTBHE Te
bu6mmoreka [IOK
3.1 M 3
CXAHITICCROC ABIDKCERHC https://m.edsoo.ru/7f416194
3.2 Nuepuusi, Macca, IIIOTHOCTh 4 1 bu6mmoreka [IOK



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

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

Bbubmunoreka LIOK

. .B 14
33 Cuna. Buppt e https://m.edsoo.ru/7f416194
Uroro no pazgeny 21
Pa3nen 4. /laBieHue TBEPABIX TeJl, AKUAKOCTEH U Ta30B
41 Hasnenue. [lepenaua naBneHus TBEPILIMU 3 bubmmoreka [JOK
' TeJIaMH, )KUJKOCTSIMHU M Ta3aMH https://m.edsoo.ru/7f416194
but6mmoreka [IOK
4.2 5
JlaBierHe xuaKoCTH https://m.edsoo.ru/7f416194
Bbubmunoreka LIOK
4.3 A 6
TMOC(EepHOE JTaBICHHE https://m.edsoo.ru/7f416194
44 JlelficTBHE )KUIKOCTH U ra3a Ha NOTPYKEHHOE 7 bubmmoreka [JOK
’ B HUX TEJIO https://m.edsoo.ru/7f416194
Uroro no pazgeny 21
Pasznea S. Pabora u MOIIHOCTB. JHEPrus
Bbubmunoreka LIOK
5.1 Pa0b 3
aboTa 1 MOTIHOCTS https://m.edsoo.ru/7f416194
Bbubmunoreka LIOK
2 I1
> POCTHIC MEXATHIMAT > https://m.edsoo.ru/7f416194
5.3 Mexanuyeckasi SHEPTrUs 4 bubmorexa OK
https://m.edsoo.ru/7f416194
Hroro no pasgeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68



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

8 KVIACC

KosanuecTBo 4acon DJIeKTPOHHbIE
HaumeHnoBanue pa3aesioB H TeM nudpoBLIe
Ne n/m P Konrpoabnbie  IIpakTuueckue (mupp )
NMpOrpamMmbl Beero o0pa3oBaTejibHbIE
padoTbI padoTbI
pecypchl
Pa3gen 1. TensioBble iBJIEHUS
1.1 CTpocHUE 1 CBOMCTBA BEIIECTBA 7 bubmorexa HOK
) P m https://m.edsoo.ru/7f4181ce
Bbubmunoreka LIOK
1.2 Tenossie mporecc! 21 ! 2 https://m.edsoo.ru/7f4181ce
Uroro no pazgeny 28
Pa3znea 2. diekTpuyeckre 1 MAarHMTHbIE SIBJICHUS
)1 DneKkTpruyecKue 3apsiibl. 3apsKEHHBIE Tella 7 bubnmnoreka [JOK
’ W UX B3aUMOJICIICTBHE https://m.edsoo.ru/7f4181ce
2.2 [TocTOAHHBIN ANEKTPUUECKUN TOK 20 1 3 Bubamorexa [IOK
https://m.edsoo.ru/7f4181ce
Bbubmunoreka LIOK
2.3 MaruutHeIe ABICHMA 6 ! ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.4 6] 4
JICKTPOMATHHITHAS HHAYKIHA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepsHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 6



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

9 KVIACC

KosanuecTBo 4acon DJIeKTPOHHbIE
HaumeHnoBanue pa3iejaoB U TeEM nudpoBbie
Ne n/m P Konrpoabnbie  IIpakTuueckue (mupp )
NMpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3zgen 1. Mexann4deckue siBJIeHUSA
L1 MexaHn4eckoe ABUKEHUE U CIIOCOOBI €T0 10 bubmoreka [JOK
’ OIUCAaHUA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B I 20 1 2
auMoJiencTaIe Tl https://m.edsoo.ru/7f41a4a6
bubmunoreka LIOK
1.3 3aKOHBI COXpaHE 10 2
KOHDI COXpaHCHHA https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 40
Pa3gen 2. Mexann4deckue KoJe0aHUA U BOJIHBI
2.1 Mexannueckue KoJieOaHus 4 bubmorexa HOK
https://m.edsoo.ru/7f41a4a6
Bbubmunoreka LIOK
2.2 M .3 4 1
CXAHMHCCKHC BOITHEL. IBYK https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 8

Pa3znea 3. DiieKTpOMArHUTHOE 10JI€ ¥ 3JIEKTPOMATHUTHBIE BOJIHbBI

11 DIEeKTPOMarHuTHOE MOJE U 5 bubmmoreka [JOK
’ 3IIEKTPOMATHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 5



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

Paznea 4.

CeBeToOBbBIC SABJICHUSA

4.1 3aKOHEBI pacIIpOCTPAHEHUS CBETA 3 bubmmorexa LOK
) pactipocip https://m.edsoo.ru/7f41a4a6
bubmunoreka LIOK
4.2 JI
WH3BI ¥ ONTHYECKHE TPHOOPHI 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4. P 2
3 a3nokeHue 0eIoro CBeTa B CIIEKTP hitps://m.odsoo.r/7f4 1adat
Hroro no pazgeny 8
Pasznen 5. KBanToBbBIC IBJICHUA
5.1 Hcnyckanue U IIoraomieHue ¢cBeTa aTOMOM 1 bubnnorexa LIOK
) M = https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
52 C 3
TPOCHHE aTOMHOTO Siipa https://m.edsoo.ru/7f41a4a6
bubmunoreka LIOK
. a
>3 FICPHBIC peakiin 3 https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 7
Pasznea 6. [loBTOpUTEIHHO0-00001IAIOIMH MOYJIb
6.1 [ToBTOpEeHMNe U 006001IeHUE COAePIKAHUS 1 bubnmoreka [JOK
’ Kypca ¢pusuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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