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INOACHUTEJIBHAA 3AIINCKA

[Tporpamma 1o gu3muKe Ha ypOBHE OCHOBHOT'O 00IIIero 00pa3oBaHus COCTaBIIEHA HA OCHOBE
HOJIOKEHUH M TpeOOBaHMM K pe3yabTaTaM OCBOEHUS Ha 0a30BOM YpOBHE OCHOBHOM
obOpazoBarenbHON porpaMmsbl, peacraBieHHbIX B PI'OC O0O0, a Takke ¢ yuétoM deaeparibHON
paboueii mporpammsl BoctiuTanus U Konnenmuun npenogaBanus yueOHOTo npenmera «Dusnkay.
Copneprkanue IporpaMMsl 1o (pru3KKe HarpaBiIeHO HA POPMHUPOBAHUE ECTECTBEHHOHAYYHOM
IPaMOTHOCTH OOY4YarOLIMXCS M OPraHU3aLUI0 U3yYeHUs: QU3UKU HA AEATelIbHOCTHOM ocHOBe. B
nporpaMMe 1o (U3MKe YYUTBIBAIOTCS BO3MOXHOCTH Y4E€OHOIro IpeAMeTa B pean3aluu
tpeboBanuii ®I'OC OOO k nuaHUPYEMBbIM JUYHOCTHBIM MU METAIPEIMETHBIM pe3ysbTaTaM
Oo0y4YeHHsI, a TaK)Ke MEXKIPEIMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YUYEOHBIX IMPEIMETOB Ha
YPOBHE OCHOBHOI'O OOILIEro 00pa30BaHMsL.
[TporpammMa 1o ¢u3uKe yCTaHaBIMBAET pacHpeieseHre ydyeOHOro MaTepuala Io roaam
o0ydeHust (1o Kjiaccam), MpeajgaraeT NPUMEPHYIO IMOCJIEI0BATEIbHOCTh H3YyYEHUS TEM,
OCHOBAHHYIO Ha JIOTHKE Pa3BUTHI IPEIMETHOTO COACPKAHUS U yIETE BOSPACTHBIX OCOOCHHOCTEH
oOyJaronuxcs.
[Tporpamma no ¢usuke pazpaboraHa ¢ LENbIO OKa3aHUS METOAMYECKON TOMOIIM YUUTEIIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.
@wusmKa ABISETCS CHCTEMOOOPa3yIOIIUM Il €CTECTBEHHOHAYYHBIX YYeOHBIX MPEIMETOB,
IOCKOJIbKY (pU3HuUecKue 3aKOHBI JIeKAaT B OCHOBE IPOLIECCOB U SIBICHUH, U3ydaeMbIX XUMHEH,
Ouonorueli, actTpoHoMHed U (pu3ndYecKoi reorpagueil, BHOCUT BKJIAJ B €CTECTBEHHOHAYUYHYIO
KapTUHY MUpa, IpeNoCTaBisieT HaumOojee siCHble OOpas3lpl MPUMEHEHMsS] HAy4HOIO MeToj]a
MIO3HAHMS, TO €CTh CIIOCO0A MOJIy4YEHUS JJOCTOBEPHBIX 3HAHUN O MUpE.
OpnHa M3 IIaBHBIX 3aJa4 (QU3MUECKOoro o0pa3oBaHMs B CTPYKType oOuiero oOpa3oBaHus
COCTOUT B (POPMHUPOBAHMHM €CTECTBEHHOHAYYHOH TIPaMOTHOCTH M HHTEpeca K Hayke Yy
o0ydJaronuxcs.
N3yuyenne ¢u3nkn Ha 0a30BOM YpOBHE IIpENIoyiaraeT OBJAJIEHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIUMH €CTECTBEHHOHAYYHYIO TPaMOTHOCTb:
® HAy4YHO OOBSCHATH SIBJICHUS;
® OIEHUBATh U MIOHUMATh OCOOEHHOCTH HAyYHOTO UCCIIEI0OBAHUS;
® MHTEPHPETUPOBATH JAHHBIE W MCIOJIb30BaThb HAy4YHBIE JOKA3aTENIbCTBA MJIS
MOJIy4YEHUs BBIBOJIOB.
[lenn u3yuyeHus (U3MKUM HAa yYpOBHE OCHOBHOI'O OOIIEr0 OOpa30BaHUS ONpPENEIECHBI B
Konuenmuu npenogaBanus yuebHoro npeamera «Puznka» B 00pa30BaTENIbHBIX OpraHU3aIUIX
Poccuiickoit ®enepanuu, peaau3ylolMX OCHOBHBIE O001I€00pa3oBaTeNbHble MPOTrPAMMBL,
yTBepxkA€HHON pemeHneM Kosermn MunncreperBa npocsemenus Poccuiickont ®enepanun
(mpotokoin ot 3 gexadps 2019 r. Ne [IK4BH).
Henu nzyvyenus GpU3NKH:
e npuoOpeTeHHe HHTEepeca M CTpeMJIeHHs OOydaloluXcsi K HAaydHOMY H3y4EHUIO
HPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

® Dpa3BUTHE TMPEJCTABICHUA O HAy4YHOM METOAE TMO3HaHUs U  (OPMHPOBAHUE
MCCJIEI0BATEIBCKOIO OTHOIIEHUS K OKPYXXAIOIIUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ylbTaTa U3Y4E€HUS OCHOB CTPOCHUS
MaTepuy U GyHAAMEHTAIBHBIX 3aKOHOB (PU3MKH;

e (opMupoBaHHE MPEICTABICHUNA O POJIU (U3UKHU JUISI pA3BUTHS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIl;



® Dpa3BUTHE NPEACTABICHUH O BO3MOXKHBIX cdepax Oyaymeld mnpodeccHoHaTbHON
NeATeTLHOCTH, CBSI3aHHOM ¢ (PM3UKOM, MOATOTOBKA K JalbHEUIIIEMY O0yUEHHIO B 3TOM
HalpaBJICHUH.

JlocTikeHne STHX I1eneil mporpamMmbl 1o (U3MKe Ha YpPOBHE OCHOBHOTO OOIIEro

o0pa3oBaHus 00ECIIEUNBACTCS PEUICHUEM CIEAYIONUX 3a1a4:

e puoOpeTeHue 3HAHU O IUCKPETHOM CTPOSHHUH BEIIECTBA, O MEXaHHUECKUX, TETIOBBIX,
JNEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

e nmnpuoOpeTeHHe YMEHUH ONUCBHIBATH M  OOBSACHATH (PUIWYCCKUE SIBICHUS C
MCIOJIb30BaHUEM TOJTyYEHHBIX 3HAHUII;

® OCBOCHHE METOJIOB DEIICHHS NPOCTEHIINX pAcUYETHBIX 3a7ad C HCIOJIb30BaHUEM
buznyeckux Mozenei, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a7a4;

e pa3BUTHE YyMEHUW HaOIIOAATh MPHUPOAHBIC SBJICHUS U  BBIIOJHATH  OIBITHI,
nabopaTtopHble PabOTHl W HSKCIIEPUMEHTAJIbHBIE HCCIEIOBAaHUS C HCIIOJIb30BAHUEM
U3MEPUTEIIbHBIX TPHOOPOB;

e ocBoecHHE MPUEMOB PabOTHl ¢ HHpOpMaIUeil (U3MUECKOTO COJEP)KaHUS, BKIHOYAS
WH(POPMAIIMI0O O COBPEMEHHBIX JOCTH)KCHHSX (U3MKH, aHAIU3 W KPUTHUECKOE
OlLICHMBaHME UH(OPMALINU;

® 3HAKOMCTBO CO cdepaMu podheCCUOHATBLHON JAESITeIbHOCTH, CBSI3aHHBIMU C (DU3UKOM,
Y COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTUKEHHIX (PU3MUECKOIN HAYKH.

Ha uzyuenue ¢usuku (0a30BbIii ypoBEHb) HA YPOBHE OCHOBHOTO 0OIIEro o0pa3oBaHUS

oTBoAMTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJlEN0), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEINIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIEIIO).

[Ipennaraemslii B mporpamme mo (Gu3mnke nepeyeHsb J1abopaTOPHBIX padOT U OMBITOB HOCUT
PEKOMEHIaTeNIbHBIN XapakTep, YYUTENb JelaeT BbIOOp MpoBeleHHUs J1adopaTOpHBIX paboT u
OTIBITOB C YU4E€TOM WHIUBUIYAIBHBIX OCOOEHHOCTEH 00yUaroImMXCs, CIIUCKA YKCIIEPUMEHTATBHBIX
3a/laHui, peJlaraéMbIX B paMKax OCHOBHOI'O FOCY/IapCTBEHHOIO SK3aMeHa 10 (PU3UKE.



COJAEP)KAHUE OBYYEHUA
7 KUIIACC

Pazgen 1. ®u3uka u €€ poJib B MO3HAHUU OKPYKAKIEr0 MUPA.

®usuka — Hayka o npupoje. SAsnenus npupoxasl. GU3NYECKUE SABICHUSA: MEXAHUYECKUE,
TEIJIOBBIC, IJIEKTPUUYECKHE, MATHUTHBIEC, CBETOBBIE, 3BYKOBBIC.

Ouznyeckue BenuuuHbBL. W3mepenue ¢uznueckux BenuuuH. Du3nueckue MNpudOpkI.
[TorpemHocTs u3mMepenuii. MexxayHapoaHas CUCTEMa €IUHUII.

Kak ¢u3uka u gpyrue ecTecTBEHHbIE HAyKH H3Yy4aroT Ipuponay. EcrecTBeHHOHay4YHbBIN
METOJi TMO3HAHUs: HAOII0JIeHHe, IMOCTAaHOBKA HAYYHOTO BONPOCA, BBIABMXKEHUE THUIIOTE3,
OKCIEPUMEHT TI0 TIPOBEPKE THUIOTE3, OOBsACHEeHHE HalmonaeMoro spiueHus. OmnucaHue
(bU3UYECKUX SBJICHUHN C TTOMOIIBIO MOJICIICH.

Hemoncmpayuu.

1. MexaHuueckue, TeIJIOBBIC, EKTPUIECKHE, MATHUTHBIC, CBETOBBIC SIBJICHUS.

2. @®wusnueckue MPUOOPHI U MPOIEAYpa MPSMBIX U3MEPEHHIN aHAJOTOBBIM U ITU(POBBIM

puoOpOM.

Jlabopamopnwvie pabomot u onvimel.

1. Ompenenenue HEHBI JEICHUS IIKAIBI U3MEPHUTEIBHOTO MPHOopa.

N3mepenne pacCcTOsTHU.

3. UMsmepenue o0bEMa KUIKOCTU U TBEPJOTO TENA.
4. OmnpeneneHue pa3MepoB MaJlbIX TEIL.
5. MsmepeHue temmeparypsl NpU IOMOIIM JKUJKOCTHOIO TEPMOMETpa WU JaT4yMKa

TEMIEPATYpHI.
6. IlpoBeneHue wuccieqoBaHUS MO MPOBEPKE THUIOTE3bI: JAIBHOCTh MOJETA IIApUKa,
MYIIEHHOTO TOPU30HTAIILHO, TEM OO0JIbIIE, YeM OOJIbIIE BBICOTA MTyCKa.

Pa3nes 2. [leppoHavyaibHbIe CBEICHHA O CTPOCHHMH BeILECTBA.

CTpoeHue BelIeCTBA: aTOMbl W MOJEKYTbl, HUX pa3Mepbl. OMBITHI, JI0Ka3bIBAIOIINE
JUCKPETHOE CTPOCHHE BELIECTBA.

JlBmkenne dacTui] BemiectBa. CBSI3b CKOPOCTH JIBMIKCHHS YACTHI[ C TEMIICPATypOM.
bpoynoBckoe nBuxkenue, auddysus. BzanMopelicTBHe dYacTHIl BEHIECTBA: MPHUTSHKEHUE U
OTTaJKUBaHUE.

ArperaTHple COCTOSIHHMSI  BEIIECTBA: CTPOCHHE Ta30B, IKHUJAKOCTEH U TBEPIBIX
(KpHCTAUIMYECKUX) Tel. B3aWMMOCBS3b MEXIy CBOMCTBAMH BEIIECTB B Pa3HBIX arperaTHBIX
COCTOSTHUSIX M WX aTOMHOMOJIEKYJISIPHBIM cTpoeHneM. OCOOEHHOCTH arperaTtHbIX COCTOSHUMN
BOJIBI.

Hemoncmpayuu.

1. HaGmronenue 6pOyHOBCKOTO JBHKEHUS.

2. HaGmoaenue muddy3un.

3. HaGmronenue siBieHMiA, OOBSICHSIOMIMXCS MPUTSHKEHUEM WU OTTATKMBAHUEM YaCTHI]

BEIECTBA.

Jlabopamopnwvie padbomot u onvimol.

1. OrmeHka guamMeTpa aToMa METOAO0M PSIOB (C UCIOIB30BaHueEM GoTorpaduii).

2. OnbITHI 10 HAOJIOICHUIO TETUIOBOTO PACIIMPEHUS TA30B.

3. OmnbIThl IO OOHAPYKEHUIO ACUCTBHSI CUIT MOJIEKYJIIPHOTO MPUTSHKCHHUS.

Pa3znea 3. /IBuskeHue U B3aUMO/IeiiCTBHE TeJl.



Mexannueckoe JaBHKeHUE. PaBHOMepHOe W HepaBHOMEpHOE ABWKEHHE. CKOPOCTb.
Cpenusist CKOpOCTh IPU HEPABHOMEPHOM JIBIXKEHUH. Pacuér myTu U BpeMeHU JABUKEHUSI.

SlBnenve wHepnuu. 3aKOH WHEpUUHU. B3aumonelcTBUe Tell Kak NpPUYMHA W3MEHEHUs
CKOpPOCTH JIBH)KEHMs Tell. Macca kak Mepa uHepTHocTH Tena. [lnotHocts BemectBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IUHUIIE 00bEMa BElIeCTBaA.

Cwia kak XxapakTepucTtuka B3aumojercTBus Ten. Cuna ymnpyroctd U 3akoH ['yka.
N3mepenue cuiibl ¢ TOMOIIBIO AMHAMOMETpPA. SIBIIeHUE TATOTEHUS U ciia TsbkecTH. Cuiia TSKeCTH
Ha pyrux mianerax. Bec tena. HeBecomocTs. CokeHHe Cuil, HAIIPaBIEHHBIX 110 OJHOM NPSIMOM.
PaBuopelictByromas cui. Cuna tpenusi. TpeHue CKoJibXeHUs U TpeHue nokosi. Tpenue B npupojae
U TEXHHKE.

Hemoncmpayuu.

1. HaGmoeHue MexaHu4ecKoro JBUKECHHs Teja.

2. H3mepeHne CKOPOCTH NPSAMOIUHENHOIO JBUKEHUS.

3. HaOnroneHue siBIeHUS UHEPLIMU.

4. HalGnroneHue u3BMEHEHHs! CKOPOCTH MIPU B3aMMOJICHCTBHUH TEJL.
5. CpaBHEHHE Macc 110 B3aUMOJACHCTBUIO TEII.

CrnosxeHue Cull, HalpaBJICHHBIX 110 OJJHON MPSMOH.

Jlabopamopnusie pabomot u onvimeol.

1. OmpeneneHue CKOPOCTH PaBHOMEPHOTO JBHKEHHUA (LIapuKa B KHJIKOCTH, MOJIEIH
AIIEKTPUYECKOTO aBTOMOOWIIS U TaK Jiajiee).

2. OmnpeneneHune cpenHeil CKOPOCTH CKOJNBKEHHS OpycKa WM IIapuKa 10 HAKIOHHON
MJIOCKOCTH.

3. OmnpexaeneHue MIOTHOCTH TBEPAOTO TENA.

4. OmnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsbkeHus (aedopmanuu) IpyKUHBI OT
IIPUIIOKEHHOMN CHJIBI.

5. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHHS CKOJIbKEHHS OT Beca Teja U
XapakTepa COIMPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3nen 4. laBienune TBEPABIX TeJl, :KUAKOCTEH H ra3oB.

JaBnenue. CriocoObl yMEHbBIIEHUS U YBETMYEHU JaBieHus. JlaBieHue ra3a. 3aBUCUMOCTh
JaBJIeHUs ra3a oT 00béMa, Temneparypsl. [lepenaya qaBneHus TBEPIABIMU TEIAMHU, )KUIKOCTSIMH U
razamu. 3akoH Ilackans. IIHeBMaTmyeckue MamMHbl. 3aBUCHUMOCTb JIaBJICHHUS KUAKOCTH OT
rnyounsl.  [mapocratmdeckuit  mapamokc. CooOmaromuecs cocyabl.  ['mapaBianueckue
MEXaHU3MBI.

AtMocdepa 3emnun u atmochepHoe naBineHue. [IpuumHBI CyliecTBOBaHUS BO3AYILIHON
obonouku 3emmu. OmnbiT Toppuuennu. M3mepeHue arMocdepHOro naBieHHUS. 3aBUCUMOCTH
atMoc(epHOro MJaBieHHUS OT BBICOTHI Haa YpoBHeM Mops. [Ipubopsl 1 u3MepeHus
aTMOC(hEepHOTO JaBJICHHUS.

JlelicTBHE )XUJIKOCTH U Ta3a Ha MOTPYXEHHOE B HUX Teso. BriTamkuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxomnaBanue.

Hemoncmpayuu.

1. 3aBHUCHMOCTb JJaBJIEHUA raza OT TEMIEPATYPHL.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.

3. CooObmaromuecs CoCy/Ibl.
4. T'mapaBinyecKui mpecc.
5. TlposiBneHue AecTBHsI aTMOC(HEPHOTO JTaBICHUS.



6. 3aBHCUMOCTh BBITAJKHBAIOMICH CHJIBI OT O00BEMa TOTPY)KEHHOM 4YacTH Tela |
IJIOTHOCTHU KHUJIKOCTH.

7. PaBEeHCTBO BBITAJIKHUBAIOLIEH CUJIBI BECY BBITECCHEHHOM KMJIKOCTH.

8. VYcinoBue IUIaBaHMs TeN: IUIABAHME WM IOTPY)KEHHE Tel B 3aBUCUMOCTU OT
COOTHOUIEHUS IUIOTHOCTEH TENA U KUJKOCTH.

Jlabopamopuvie pabomsl u onvimol.

1. HccnenoBanue 3aBUCMMOCTH Beca Tejia B BOJIe OT 00BbEMA MOTPYKEHHOU B JKUJKOCTh
4acTH TeJla.

2. OmpenenieHUE BBITAJKUBAIOIIEH CHJIbI, JEUCTBYIOIIEH HA TEJO, MOrPYKEHHOE B
KUJKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLLIEH CUJIbL, IEMCTBYIOIIEH HA TEIO B KUJKOCTH,
OT Maccsl TeJa.

4. OnbIThl, TEMOHCTPUPYIOLIKUE 3aBUCUMOCTh BBITAJIKMBAIOIIEH CHJIbI, IEUCTBYIOIIEH Ha
TEJO B JKUJIKOCTH, OT 00bEMA MOTrPYKEHHOIN B KUAKOCTh YaCTU TeJia U OT IUIOTHOCTH
JKUJKOCTH.

5. KoHcTpynpoBanue apeoMerpa WIM KOHCTPYMPOBAHME JIOAKH U OIpEACIICHHE €€
Ipy30I10ABEMHOCTH.

Pa3zgea 5. Pa6ora u MOIIHOCTH. JHEPrus.

Mexanudeckas padora. MOIIHOCTb.

[TpocThie MexaHU3MBL: pblyar, 0J0K, HaKJIOHHasI JI0CKOCTh. [IpaBuiio paBHOBecHs pblyara.
[IpumeHeHue mnpaBuiIa paBHOBECHsI pblyara K Oioky. «3ojotoe mnpaBuiio» Mexanuku. KIIJ]
MPOCTHIX MeXaHU3MOB. [IpocThie MeXaHU3MBI B OBITY U TEXHUKE.

Mexanuueckas sHeprus. Kunetnueckas ¥ noreHuuanbHas sHeprus. [Ipespamienue oqHoro
BUJIa MEXAHUYECKOW SHEPTUH B IpYroi. 3aKOH COXPaHEHMsSI SHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. Ilpumepsl IPOCTHIX MEXAaHU3MOB.

Jlabopamopuvie padomol u onvimel.

1. Omnpenenenue paOOTHI CUJIBI TPEHUS TPU PABHOMEPHOM [BIIKEHUH Tela IO
TOPU30HTAILHOM MOBEPXHOCTH.

2. HccnenoBaHue yCI0BUM paBHOBECHS pblyara.

3. HMsmepenne KI1/] HakIOHHON MIOCKOCTH.

4. H3yueHue 3aKOHA COXPAHEHUS MEXAHUYECKOU SHEPTHUHU.

8 KUIACC

Pa3nen 6. TenioBble siBJIeHHS.

OCHOBHBIE MTOJIOKEHUS MOJIEKYJIIPHO-KUHETUUECKOU TEOPUHU CTPOEHUs BenecTBa. Macca u
pa3Mepbl aToMOB M MOJEeKyJd. OmnbIThl, MOATBEPKIAIOIINE OCHOBHBIE  IOJIOKEHUS
MOJICKYJIIPHOKMHETHYECKOU TEOPHH.

Mopenu TBEPIOTO, JKUIKOTO M ra3000pa3HOr0 COCTOSIHUM BemecTBa. Kpucrammmyeckue u
amopdusie Tena. O0bsICHEHNE CBOMCTB Ta30B, )XKUAKOCTEH M TBEPABIX TEJI HA OCHOBE MOJIOKEHUN
MOJIEKYJIIPHO-KUHETUYECKOW Teopuu. (CMayuBaHWEe M KanWUIApHbIE siBlieHUs. TeruoBoe
pacUIMpeHne U CKaTue.

Temmeparypa. CBsi3b TeMmIlepaTypbl CO CKOPOCTHIO TEIJIOBOTO JBM)KCHHS YacCTHIIL.
BuyTtpennss sneprus. CrnocoObl ”3MEHEHUS! BHYTPEHHEH SHEPTUH: TeIIoNepeaaya v COBEpIIeHUE
paboTsl. Busl Teruionepenaun: TEIIONPOBOAHOCTh, KOHBEKITHUS, U3IyUYEHUE.



KommuectBo Temnorel. YaenpHas TEIIOEMKOCTH BeELIECTBA. 1eIUIOOOMEH U TEIUIOBOE
paBHOBecHe. YpaBHEHHE TEIUIoBOro OanaHca. [lnaBneHue M OTBepJeBaHUE KPUCTAITMYCCKHX
BEIIECTB. YAenbHas Teryora ruiaBieHus. [lapooOpa3oBanue W KoHjeHcarus. lcnapeHue.
Kunenue. YnenpHas Teruiora mapooOpa3oBaHUsA. 3aBUCUMOCTh TEMIEPATYphl KHIICHUS OT
aTMOC(hEpHOTO JTaBJICHHUS.

BnaxnocTs Bo3ayxa.

DHeprus TOIMBa. Y IeJbHas TEIJI0Ta CrTOPAHUS.

[Tpunnuner pabotel TeroBbix aBuratenei KIIJ[ TemmoBoro asuratens. TermioBbie
JIBUTATEJIH Y 3aIUTa OKPY>KAroIIeH Cpeibl.

3aK0oH COXpaHEHUs U IPEBPAILICHUs SHEPTUHU B TEIJIOBBIX IPOLIECCaX.

Hemoncmpayuu.

Hab6nronenne OpoyHOBCKOTO JABUKEHUS.

Hab6mronenue nuddysun.

HabGntonenue siBiieHnit cMauyuBaHUs U KAlTWJUISIPHBIX SIBJICHUM.

HabGmronenue TenioBoro pacuimpeHus Tel.

N3menenune gaBieHus ra3za npu U3MEHEHUHN 00bEMa U HArPEeBAHWUU WJTU OXJIaXKICHUH.
[TpaBuiia u3MepeHus TeMIepaTypshl.

Bunb! Teruionepenayn.

OxnaxJIeHrue MPU COBEPIIEHUU PabOTHI.

W Nk WDNE

Harpepanue npu coBepiieHUN padOThl BHEIIHUMU CUJIAMHU.
. CpaBHeHUE TEMIOEMKOCTEN pa3InYHbIX BEILIECTB.

[
= O

. HaOmroieume kureHus.

=
N

. HabnroieHue mocTostHCTBa TeMIEpaTyphl MPU TUIaBICHUH.

13. Moenu TeIIOBLIX ABUTaTEEH.

Jlabopamopnwvie pabomot u onvimel.

1. OnbITeI O 0OHAPYKEHUIO JEHUCTBUS CHII MOJICKYJIIPHOTO TTPUTSHKEHUSI.

OnbITHI O BhIpAIIMBAHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MIIM caxapa.

OnbITH 1O HAOTIOIEHUIO TETNIOBOTO PACIIUPEHHS Ta30B, )KUIKOCTEH 1 TBEPABIX TE.
Omnpenenenue JaBieHUs BO3yXa B OaJUIOHE IIPHIIA.

OnBITHI, JAEMOHCTPUPYIOIINE 3aBUCUMOCTH JaBIEHHUS BO3JyXa OT €ro o0béMa u
HarpeBaHMs WU OXJIAKICHHUS.

s wN

6. IlpoBepka THMNOTE3bl JMHEWMHOW 3aBUCUMOCTH [UJIMHBI CTOJOMKA JKUJIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIepaTypsbl.
7. HaOmoneHne m3MeHEeHMs BHYTPEHHEW SHEPrHM Tela B pe3yJsibTaTe TeIulonepenadu
palboThI BHELIHUX CHJL.
8. HccnenoBanue siBJIeHUS TEIIIOOOMEHA ITPU CMENIMBAHUH XOJIOJHON U ropsiueil BOJBI.
9. OmpezneneHue KOJIMYECTBA TEIJIOTHI, IOJYYEHHOTO BOJOW INpU TEIMJIOOOMEHE C
HarpeThiM METAITTMYECKUM LIUITUHAPOM.
10. Onpenenenue yeabHON TEIUIOEMKOCTH BELLIECTBA.
11. MccnenoBaHue npouecca uCrapeHusl.
12. Onpenenenre OTHOCUTENIBHOM BIaXXHOCTH BO3AyXa.
13. Onpenenenure yaenbHOM TEIUIOTHI TUIaBJICHHUS JIbJA.
Paszpnen 7. diekTpuyeckue 1 MAarHUTHBIE SIBJICHHS.
Onexrpuszanus Tei. J{Ba poja a1eKTpUUECKUX 3apsAa0B. BzanMoaelicTBre 3apsKEHHBIX TEIL.
3akon KynoHa (3aBUCHMOCTB CHIIBI B3aUMOJICHCTBUS 3apsDKEHHBIX Tell OT BEJIMYUHBI 3apSA0B U
pPacCcTOSTHUS MEX]Ty TEJIaMH).



OnekTpuyeckoe noje. Hanpsk€HHOCTh 37IeKTpudecKoro mnodid. [IpuHmun cynepno3uuuu
ANEKTPUUECKUX MoJieH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsiioB. DJIEMEHTApHBIM 3ieKkTpuueckuil 3apsan. CrpoeHue
aroma. [I[poBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsijaa.

OJIEKTPUYECKUIT TOK. YCIOBHUS CYHIECTBOBAHMS JJIEKTPUUECKOro TOKa. McTOuHMKH
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO TOKa (TEIJIOBOE, XMMHUYECKOE, MarHuTHOE).
DNEKTPUUECKUN TOK B )KUJKOCTSX U ra3ax.

Onektpuueckass nenb. Cuia Toka. OjeKkTpuueckoe HarpsbkeHue. ConpoThBIEHHE
MPOBOJIHUKA. YIEJIbHOE CONpPOTUBIEHUE BemecTBa. 3akoH Owma I ydacTKa LEMH.
IlocnenoBarenpbHOE U MapaIIEIBHOE COCAMHEHUE IIPOBOJHUKOB.

Pabota 1 MOIIHOCTD 3JIeKTpUUECKOro ToKa. 3akoH Jxoyns—JleHna. DnekTpuueckue Henu
U TIOTpeOUTENH 3JIEKTPUUYECKOM sHepruu B ObITy. KopoTkoe 3ambikaHue.

ITocTostHHbIE MarHuThl. B3auMozeilcTBME NOCTOSHHBIX MAarHUTOB. MarHutHoe moJe.
MaruauTtHoe nose 3eMiu U €ro 3HaueHue i ®Ku3HU Ha 3emiie. OnblT Dpcrena. MarHutHoe 1osie
ANEKTPUYECKOTO TOKa. [IpuMeHeHne 3JIeKTpOMarHuToB B TEXHHUKE. [[eCTBME MAarHUTHOTO MOJIA
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareilb IOCTOAHHOIO TOKa. lMcnosb3oBaHue
3JIEKTPOJIBUTATENEN B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagess. SIBneHue  anekTpomMarHuTHoOM  uHAykuuu. IlpaBuio  JleHua.
OnextporeHeparop. CrocoObl MONyYEHHsI AJIEKTPUUECKOM HHEPTUU. ODIIEKTPOCTAHLUU Ha
BO300HOBIISIEMBIX UICTOYHHKAX SHEPTHH.

Hemoncmpayuu.

DneKkTpu3anus Ted.
JIBa posa neKTpUYECKUX 3aps10B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.
YCTpOUCTBO U IEHCTBHE 3IEKTPOCKOIIA.
DIIeKTpOCTaTUYECKAst UHTYKLIUS.
3aKOH COXpaHEHMsI DJIEKTPUUECKUX 3apPsI0B.
[TpOBOAHMKY U TUDIIEKTPUKH.
MonenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUYECKOTO MOJIS.
N cTouyHNKM TOCTOSIHHOTO TOKA.
JlelicTBUSA DIIEKTPUYECKOTO TOKA.

. DNEKTPUUECKUN TOK B )KUJKOCTH.

. 'a30BBbIii pa3psn.

. U3MepeHue cuibl ToKa aMIepMeTpoM.
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. U3MepeHue 31eKTpUuecKoro HanpsyKeHUs! BOJIbTMETPOM.
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. PeoctaTt 1 MarasuH cOnpoOTUBIICHUN.

. B3aumopeiicTBre OCTOSHHBIX MarHUTOB.

. MonenupoBaHre HEBO3MOXXHOCTH pa3/IeJICHMsI TOJIFOCOB MAarHUTA.
. MonenupoBaHre MarHUTHBIX [10JIEH TOCTOSTHHBIX MArHUTOB.

. OnbIT OpcTena.

N
O 00 N O »n

. MaruuTHoOe nosie Toka. DIeKTPOMarHur.

N
o

. JleficTBue MarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.

. DIEKTPOABUTATEINb IOCTOSTHHOTO TOKA.

. UccnenoBanue siBieHUS 2JEKTPOMArHUTHON MHIYKIIVH.

. OnbrTer @apages.

. 3aBUCUMOCTH HaIpaBJICHUS WHIYKITMOHHOTO TOKA OT YCIOBUN €r0 BOSHUKHOBEHHS.

N NN NN
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. DIIEKTPOTeHePaTOp MOCTOSHHOTO TOKA.



Jlabopamopnusie pabomul u onvimot.

OnBITH MO HAOTIOCHUIO SIIEKTPU3AIIUU TNl MHAYKIIUEH U PU CONTPUKOCHOBEHUH.
WccnenoBanue 1elCTBUS JIEKTPUUECKOTO MOJIsl HA TPOBOJHUKH U TUAJICKTPUKH.
COopka 1 mpoBepKka padOoThI JIEKTPHUUECKOH I[EMH TOCTOSHHOTO TOKA.

W3mepeHue u peryJinpoBaHHue CUIIbl TOKA.

W3mepenue u peryinpoBaHue HAPsKEHUS.

HccnenoBanue 3aBUCMMOCTH CUIIBI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT COIPOTUBIICHUS
pE3UCTOpa U HAIIPSHKEHUS HA PE3UCTOPE.

ok wnNPRE

7. OneITel, JAEMOHCTPUPYIOIIHME  3aBUCHUMOCTb  DJEKTPHUYECKOIO  CONPOTHUBIICHUS
IIPOBOJHMKA OT €T0 JJIMHBI, IUIOIAJHU IONEPEYHOr0 CEYEHHS U MaTepHala.

8. IlpoBepka npaBuiia CI0XKEHUS HANPSHKEHUM TP MOCJIE0BATEIbHOM COCIMHEHNUN JIBYX
PE3UCTOPOB.

9. IIpoBepka mpaBwiia Jyuisl CUIIBI TOKA IIPU MApAIIIEIIBHOM COEAMHEHUU PE3UCTOPOB.

10. Onpenenenue padboThl IEKTPUIECKOTO TOKA, UIYLIETO YePE3 PEe3UCTOP.

11. OnpeneneHne MOIHOCTH 3IEKTPUYECKOT0 TOKA, BBIIEISEMON Ha PE3UCTOPE.

12. MccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HIYLLETO YEPE3 JAMIIOUKY, OT HAIPSDKEHUS Ha
HEH.

13. Onpenenenne KIIJ] narpeBaTens.

14. MccnenoBanue MarHUTHOTO B3aMMOJICHCTBHS IIOCTOSIHHBIX MArHUTOB.

15. VI3yyeHre MarHMTHOIO IIOJsl IOCTOSIHHBIX MAarHUTOB NpU HUX OOBEIUHEHHUU U
pa3JelIeHuN.

16. MccnenoBanue AEMCTBUSA IIEKTPUIECKOTO TOKA HA MAaTHUTHYIO CTPEJIKY.

17. OnbIThI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIbI B3aUMOJAECUCTBUS KAaTYIIKU C TOKOM U
MarHuTa OT CHJIbl TOKA M HAIIPABJICHUS TOKA B KaTYIIKE.

18. M3y4yeHue AeCTBHSI MArHUTHOTO 0JI HA IIPOBOJHUK C TOKOM.

19. KoHcTpyHnpoBaHue U n3ydeHue paboThl 3J1€KTPOIBUTATES.

20. N3mepenne KI1/] anexTpoaBurarenbHON YCTAaHOBKH.

21. OnbITHl 10 HMCCIEOBAHUIO SIBJICHMSI DJIEKTPOMArHUTHOM WHAYKLHHU: HCCIEI0OBaHUE
W3MEHEHUH 3HAYEHUs U HAIIpaBJICHUS NHIYKIIMOHHOTO TOKA.

9 KUIACC

Pa3nes 8. Mexanuveckue siBJICHUS.

Mexanuueckoe aBmxeHue. MarepuanbHas Touka. Cuctema orcyéra. OTHOCUTEIBHOCTD
MEXaHWYECKOTO JBHKEHHs. PaBHOMEpHOe mpsMoiMHENHOEe ABMXKeHHE. HepaBHOMepHOe
NpsIMOJIMHENHOE ABMKeHHE. CpenHsss U MIHOBEHHAs CKOPOCTb Tejla IPH HEPAaBHOMEPHOM
JBUKCHHH.

VYckopenue. PaBHOyckopeHHOE mpsiMoiinHelHOe BkeHne. CBoOoaHoe manenue. OnbITh
[Nanunes.

PaBHOMepHOE nBMXKEHHE MO OKpykHOCTH. [lepuon u wacrora oOpamenus. JluneitHas u
YIJI0Bast CKOPOCTH. LIEHTpOCTPEMUTENBHOE YCKOPEHHE.

IlepBbrit 3akoH HproToHa. Bropoii 3akoH Herorona. Tperuit 3akoH Herorona. IlpuHiun
CYNEPIIO3UIUHN CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cuiia TpeHMs: Cuila TPEHUS CKOJBKEHHUS, CUjla TPEHUs
[IOKOS1, APYTUE BUBI TPEHUS.

Cuna TSKECTHM W 3aKOH BCEMHUPHOTO TSTOTEHUS. YCKOpPEHHE CBOOOIHOrO TaJeHUs.
JBmxenue manet Bokpyr ConnHua. [lepBas kocmuyeckas ckopocTs. HeBecOMOCTh 1 eperpy3KkH.



PaBHOBecue MaTepuanbHOU TOYKH. AOCOMIOTHO TBEPAOE Teno. PaBHoBecre TBEPIOTO Tea
C 3aKpEIUIEHHOM OChIO BpalieHuss. MoMeHT cuiibl. LIeHTp TsokecTH.

Nmnynec Tena. M3smenenue umnyinbca. Mmmynbc cunbl. 3aKOH COXpaHEHUs HMMITYJIbCA.
PeakTuBHOE IBMXKEHUE.

Mexanuueckasi pabota U MomHOCTb. PaboTa cun Tsxkectu, ynpyroct, tpeHusi. Cs3b

SHEPrUuu

u pa60TBI. HOTGHHI/I&HBH&H OHEprusa TCjia, NOAHATOTO Hald IMOBCPXHOCTHIO 3CMIIH.

IToTrenumanpHas 3HEprus cxarou npyxuHsl. Kunernyeckas sneprus. Teopema 0 KHHETUYECKON
SHEPruu. 3aKOH COXPaHEHUS MEXaHUYECKOW SHEPIUH.

Hemoncmpayuu.

1. HaOmroieHue MEXaHUYECKOTO JBUKEHUS T€a OTHOCUTENBHO PA3HBIX TEJ OTCUETA.

2. CpaBHEHME IIyTE€H M TPAEKTOPUH IBMXKEHMS OJHOTO M TOTO K€ Te€jla OTHOCUTEIILHO
pa3HBIX TEJ OTCYETA.

3. H3mepeHune CKOpPOCTH U yCKOPEHUS NPAMOJIMHEWHOTO IBHKEHUS.

4. HccnenoBaHue NpU3HAKOB PABHOYCKOPEHHOIO JBUKCHHUS.

5. HaGmronenue nBuKeHUs TeNa [0 OKPYKHOCTH.

6. HaOmronenune MexaHMYECKHX SIBJICHUH, IPOUCXOAAIIUX B cUcTeMe OTcuéTa «Tenexkar
pyu €€ paBHOMEPHOM U YCKOPEHHOM JIBH)KEHUU OTHOCUTENIBHO KaOWHeTa (PU3UKHU.
3aBUCHUMOCTb YCKOPEHHMS T€JIa OT MacChl TeJla U IEHCTBYIOIIEH HAa HETO CHJIBL.

8. HaOmoneHue paBeHCTBA CWJI IPU B3aUMOJCHCTBUU TeJl.

9. H3meHeHue Beca Teia IpU yCKOPEHHOM JIBUYKEHUU.

10. [Iepenaya ummysbca IIpy B3aMMOIEHCTBUM TEIL.

11. [IpeoOpa3oBaHus SHEPTUH NIPU B3aUMOAECUCTBUHU TEIL.

12. CoxpaHeHHu€e UMITYJIbCA IIPU HEYIIPYTOM B3aUMOACHCTBUH.

13. CoxpaHeHue uMIyibca Ipy abCOIIOTHO YIIPYTOM B3aUMOJICHCTBUY.

14. HaGntoieH1e peakTUBHOIO IBU)KECHUS.

15. CoxpaHeHue MEXaHU4YEeCKOW SHEPTHH MPU CBOOOIHOM I1aJIEHUH.

16. CoxpaHeHue MEXaHUYECKOW SHEPTUH NPU JABHKEHUU TeJla MO IeUCTBUEM IPYKUHBI.

Jlabopamopnuvie padbomovt u onvimol.

1. KoHcTpyWpoBaHuE TpakTa Uil pa3rOHa M JAJBHEHIIET0 PaBHOMEPHOTO ABM)KECHHUS
HIApUKA UK TEJIEKKH.

2. OmpexneneHue cpeaHE CKOPOCTU CKOJIBKEHHUS Opycka WM ABWKEHMS LIapuKa I10
HAKJIOHHOM INIOCKOCTH.

3. OmnpexneneHue YCKOpEHHUs Tejla NPH PABHOYCKOPEHHOM JBMXKEHMHM IO HAKJIOHHOMN
IIJIOCKOCTH.

4. WccnenoBaHue 3aBUCUMOCTH IIYTH OT BPEMEHM MPU PABHOYCKOPEHHOM JIBUKEHUU Oe3
Ha4yaJbHOU CKOPOCTH.

5. TlpoBepka rumoTe3bl: €Ciu MPU PaBHOYCKOPEHHOM JBHKEHUH 0€3 HayaJIbHOI CKOPOCTH
IIyTU OTHOCATCS KAK PsiJ{ HEYETHBIX YUCET, TO COOTBETCTBYIOLINE IIPOMEXYTKU BPEMEHHU
OJIMHAKOBBI.

6. HccnenoBaHue 3aBHCHMOCTH CHJIBI TPEHHS CKOJIBKEHHS OT CHJIbl HOPMAJIBHOIO
JTABJICHUS.

7. Omnpenenenue kod(ppuImeHTa TPEHUS CKOITBKCHHUS.

8. OmnpexneneHue KECTKOCTH MPYKUHBL.

9. OmnpeneneHne pabOTBl CUJIBI TPEHUS TP PABHOMEPHOM JIBIDKEHUHM Tella 10

FOpHBOHTaHBHOﬁ TTOBEPXHOCTH.



10. Onpenenenne pabOThl CUJIBI YIPYrOCTH TMPU HOIBEME Tpy3a C HCIOIb30BAaHHEM
HETOJIBIYKHOTO U TTOJIBIXKHOTO OJIOKOB.

11. 3yuyeHune 3aKOHA COXPAHEHUS SHEPTUU.

Pa3zgen 9. Mexannueckue KoJ1e0aHusA U BOJHEIL.

KonebatenbHoe npuwxenue. OCHOBHBIE XapaKTEPUCTHKU KOJI€OaHMIi: MepHoJ, 4acToTa,
amImTyna. MaremMatud4ecKuil M NPYKUHHBIA MasTHUKMU. lIpeBpamieHue sHepruu Ipu
K0JIe0aTeIbHOM JIBUKCHUU.

3aryxaromue konebanus. BeinyxkneHnsle koneOanus. Pesonanc. MexaHuueckue BOJHBI.
CaoiicTBa MexaHn4eckux BOJH. [IpononpHble U nonepeyHbie BOJIHBL. JlJIMHA BOJIHBI U CKOPOCTh
€€ pacrpocTpaHeHus. MexaHn4ecKue BOJIHBI B TBEPIOM TEJIE, CEUCMUYECKUE BOIHBI.

3Byk. ['poMKOCTH 3ByKa M BbICOTa TOHA. OTpakeHue 3ByKa. IHPpa3ByK U yIbTpa3BYK.

Hemoncmpayuu.

1. HaGmonenue kone6aHui Tel MO JeHCTBUEM CUJIbI TSXKECTU U CUJIbl YIPYTOCTH.
2. HaOmronenue xoneOaHuil rpy3a Ha HUTU U Ha IPYy>KUHE.

3. HaOnroneHue BbIHYXACHHBIX KOJEOAHUN U pe30HaHCa.

4. PacnpocTpaHeHUE MPOAOJIbHBIX U NONEPEUYHbIX BOJIH (Ha MOJEIN).

5. HaGnroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

. AKyCTHYeCKUI pe30HaHC.
Jlabopamopnwvie pabomot u onvimel.
1. OmnpeneneHue 4acTOTHI U MEPUOIA KOJIEOaHUN MAaTEMAaTUYECKOTO MAasITHHUKA.
2. OmnpeneneHue 4aCTOTHI M MIEpUOJIa KOIeOaHHM MPY>KMHHOTO MasiTHUKA.
3. HccnemoBanue 3aBUCHMOCTH TEpHOja KOJICOAHUH MOABEMICHHOTO K HUTH Tpy3a OT
JUTMHBI HUTH.
4. VccnepoBaHue 3aBUCHMOCTH TepHofa KojeOaHUN MPY>KUHHOTO MasTHHUKA OT MaccChl
rpysa.
5. TlpoBepka HE3aBUCUMOCTH TEpHoOJa KOJeOaHWI Tpy3a, MOJABEIICHHOTO K HUTH, OT
Macchl Ipy3a.
6. OMBITHL, JEMOHCTPHUPYIOIIHNE 3aBUCUMOCTD MepH0/ia KoJeOaHU MPYKUHHOTO MAsITHUKA
OT Macchl Ipy3a U KECTKOCTHU MPYKUHBI.
7. W3mepeHue yCKOpEeHHUs! CBOOOHOTO TaJCHUSI.
Pa3nen 10. DinekTpoMarHuTHOE MoJie U YJIEKTPOMATHUTHbIE BOJIHBI.
DNEeKTPOMarHuTHOE ToJie. DJIEKTPOMarHUTHbIE BOJIHBL. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJH. [lIKkasa 3eKTpOMarHuTHBIX BOJH. MCIonb30BaHKE 3JIEKTPOMArHUTHBIX BOJIH ISl COTOBOM
CBSI3U.
DnekTpoMarHuTHas mpupoza ceeta. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CBoiicTBa EKTPOMArHUTHBIX BOJIH.
2. BoJsiHOBBIE CBOMCTBA CBETA.
Jlabopamopnwvie padbomot u onvimul.
1. HM3ydeHue CBOWCTB JEKTPOMArHUTHBIX BOJIH C MIOMOIIBIO MOOMIIBHOTO TeledoHa.
Paszpnen 11. CBeroBble siBICHHS.
JlyueBast monens cBera. Mcrounuku cBera. IIpsiMoinHeiHOE pacmpocTpaHEHUE CBETaA.
3armenust Connua u JIynel. Otpaxenue cBera. [1nockoe 3epkano. 3akOH OTpa)K€HHUs CBETA.
[Ipenomnenue cBera. 3akoH mpenomiieHus cBeta. [loHoe BHyTpeHHEee OTpakKeHUE CBETa.
Hcnonp30BaHMe MOTHOTO BHYTPEHHETO OTPAKEHHS B ONITHYECKUX CBETOBOJIAX.



Jlunza. Xox nyuedr B numH3e. Omnrtmueckas cuctema ¢oToammapara, MHUKPOCKONa |
Teneckona. ['na3 kak ontudeckas cucrema. bim3opykocTs U 1adbHO30PKOCTb.
Paznoxenne 6enoro csera B criektp. OnbiTel Hptorona. CiiokeHue CrieKTpaabHBIX [[BETOB.
Hucnepcus ceera.
Hemoncmpayuu.
[IpssMonMHENHOE PpaCIIPOCTPAHEHUE CBETA.
OtpaxkeHue cBera.
[Toryuenue n300pakeHUi B INIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue cera.
ONTUYECKUN CBETOBO/I.
Xon tyueit B coOuparomeit Junse.
Xox JIydeil B paccenBarolleH JIMH3E.
[Tony4yenue n300paKeHU C IOMOIIBIO JIMH3.
. IIpunnun neiictBus ¢oToannapara, MUKPOCKOIA U TEJIECKOIA.
10 Mopenn ria3sa.
11. Pa3noxeHue 6enoro cBeTa B CIEKTP.
12. [TosryueHue O6en0ro cBeTa NpH CIOKEHUHU CBETA Pa3HBIX I[BETOB.
Jlabopamopnusie pabomot u onvimol.
1. HccnenoBaHue 3aBUCUMOCTH YIJIa OTPAKEHHSI CBETOBOTO JIy4a OT yrjla NaJeHUsl.
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2. H3yueHue xapakTepUCTUK U300paKEHHS MPEAMETa B IIIOCKOM 3epKaje.
3. HccnenoBaHue 3aBUCMMOCTH YIJIa IPEJIOMJIEHUSI CBETOBOIO JIy4a OT yIJla MaJeHUs Ha
IPaHULIE «BO3LYX—CTEKIIO».
[Toryuenue n300pakeHUIA ¢ TIOMOIIBIO COOMPAIOIIEH JIMH3HI.
Onpenenenne GOKYCHOTO PACCTOSHUS M ONTUYECKON CHITBI COOMPAIOIIEH JINH3BI.
OMBITHI MO PA3JI0KEHUIO OEJIOr0 CBETa B CIIEKTP.
OnbITEl O BOCIPHATHIO I[BETa MPEIMETOB NPU HX HAOMIOJEHUM Yepe3 IIBETOBbIE
(GUIBTPBI.

Pa3nen 12. KBanTtoBble siBJIeHUS.

OmneiTel Pesepdopaa u nnanerapuas moaens aroma. Mogens atoma bopa. Ucnyckanue u
MoTJIoNIeHHe cBeTa aToMOM. KBaHThI. JInHeHyaThie CIEKTPHI.

PagmoaktuBHOCTh. Anb(a, Oera- u ramma-uznydeHus. CTpoeHHE aTOMHOTO spa.
Hyknonnass momens aromHoro sigpa. M3otomsl. PaanoaxtuBHbIE TpeBpainenus. Ilepuop
MOJIypacnaia aTOMHBIX sIJIEp.

Nowus

SnepHble peaky. 3aKOHBI COXPAaHEHMsI 3apsAJ0BOIO M MacCOBOIO YHMCEN. DHEPIUsl CBA3M
aTOMHBIX si7ep. CBs3b Macchl M dHEpruu. Peakuyu cunTes3a u aenenus saep. MIctouHnku sHepruu
CounHua 1 3BE31.

Snepnas sHepreTuka. JIeMCcTBUA pagMOAKTUBHBIX U3IyYE€HUHN HA )KUBbIE OPTAaHU3MBI.

Hemoncmpayuu.

1. CrnexTpsl U3JIy4€HUs U MOIJIOIIEHNUS.

2. CrhexTpsl pa3aM4HbIX ra30B.

3. CunekTtp BoAoOpoAa.

4. HaGmoneHue TpekoB B kamepe Bunbcona.

5. Pabora cuérurka MOHU3UPYIOIUX U3TYyUECHUH.

. Perucrpanus nzmydeHus: IpUpOIHBIX MUHEPATIOB U IPOIYKTOB.
ﬂaﬁopamopubte padomul u onvimol.
1. HaGmro/ieHue CIUIOMIHBIX U JINHEHYAThIX CIIEKTPOB U3JIyUEHUSI.



2. HccnenoBaHue TPEKOB: HM3MEpPEHUE SHEPTUM YAaCTULBI 1O TOPMO3HOMY IyTH (IO

¢dororpadusm).

3. H3mepenue paanoakTHBHOTO (OHA.

IHoBTOPUTEIBbHO-0000 A0 MOTYJIb.

[ToBTOpHUTENHEHO-00001IAIOIINN MOY/Ib IIPEIHA3HAYEH ISl CUCTEMATHU3aIMHU U 0000IIeHUS
MIPEIMETHOTO COACPIKAHMSI M ONBITA JACSITEILHOCTU, TPUOOPETEHHOTO MPH U3YYSHUH BCETO Kypca
bu3MKY, a TakkKe I MOATOTOBKM K OCHOBHOMY T'OCYAIapCTBEHHOMY JK3aMEHY O (pu3uke Jyis
00ydJaronuxcs, BEBIOPaBIINX 3TOT yU4ESOHBIN MPEIMET.

[Ipu u3ydyeHnn JaHHOTO MOAYJISl PEAIM3YIOTCS U CUCTEMATU3UPYIOTCS BUJIBI I€ATEIbHOCTH,
HA OCHOBE KOTOPBIX OOECHEYMBACTCS JOCTIKEHUE TMPEAMETHBIX M  METallpeIMETHBIX
IUTAHUPYEMBIX Pe3yJbTaTOB 0OydeHus, (GOopMHpYyeTCs €CTeCTBEHHOHAYYHAss TPaMOTHOCTH:
OCBOEHHME HAYYHBIX METOJOB MCCIICOBAHUS IBIICHUN IPUPOABI U TEXHUKH, OBJIA/ICHUE YMEHUSMHU
OO0BSACHATH (PU3NUECKHE SBJICHUS, IPUMEHSS MOJYYCHHbIC 3HAHUSI, pelIaTh 3ajaui, B TOM YHUCIIEe
KaueCTBEHHbBIC U IKCIIEPUMEHTAJIbHBIC.

[IpuHIMIIMATBHO AEATEILHOCTHBIA XapaKTep JAHHOTO pa3feia peaanus3yercs 3a CUET TOro,
4YTO 00yYaIOIUeCs BBHIMOIHSIIOT 33/1aHUs, B KOTOPBIX UM MpEJIaraeTcs:

Ha OCHOBE IMOJIYYE€HHBIX 3HAHHUI pacro3HaBaTh U HAYYHO OOBICHATH (DU3HUECKUE SIBICHUS
B OKPYKaroUIed MPUPOJIE U OBCEIHEBHOM KU3HU;

WCIIOJIb30BaTh HAYYHBIC METOJBI MCCIEAOBAHUS (PU3NICCKUX SBJICHHMA, B TOM YHCIC IS
MIPOBEPKU THIIOTE3 U MOJTYYEHUSI TEOPETUUECKUX BBIBOJOB;

OOBSCHATH HAayYHbIE OCHOBBI HambOoOJee Ba)XXHBIX JIOCTHXKEHUN COBPEMEHHBIX TEXHOJOTH,
HalpuMep, MPaKTHYECKOr0 UCII0JIb30BaHUs PA3IMUYHBIX HCTOYHUKOB SHEPIHH HA OCHOBE 3aKOHA
MIPEBPAIICHHS U COXPAHEHUS BCEX M3BECTHBIX BUOB SHEPTHUH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

W3yuenue ¢Qu3Mku Ha YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHWs HaIlpaBICHO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPCAMETHBIX U IIPECAMETHBIX 06pa3OBaTeHBHBIX PE3YIbTATOB.

B pesymbraTte wu3ydeHus (QU3MKH Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHS Y

oOyuaromierocst Oynyt c()opMHUpPOBAHBI CIEIYIOIINE TUIHOCTHBIE PE3YJIbTAThl B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHUS:

- MPOSIBIICHHE MHTEpeca K UCTOPHUH U COBPEMEHHOMY COCTOSTHUIO POCCUICKOMN (Qu3ndeckon
HayKH;

- IEHHOCTHOE OTHOIICHUE K JTIOCTHKECHUSAM POCCUNCKUX YUEHBIX-(PHU3HKOB;

2) rpaJaaHCKOro U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

- TOTOBHOCTb K aKTUBHOMY Y4YacCTHIO B OOCY>KIECHUHU OOIECTBEHHO 3HAYUMBIX U 3TUYECKUX
po0JIeM, CBA3aHHBIX C MPAKTUYECKUM IPUMEHEHNEM TOCTHKECHUN (PU3UKH;

- OCO3HAaHME Ba)XHOCTU MOPAJIbHO-3TUYECKUX TPUHIIUIIOB B ACSITEIBHOCTUA YUEHOTO;

3) 3cTeTHYECKOro BOCIIUTAHMS:

- BOCTIPUSITHE ACTETHYECKUX KadecTB (PU3NYECKON HayKu: €€ TapMOHMYHOTO TOCTPOCHUS,
CTPOrOCTH, TOYHOCTH, JTAKOHUYHOCTH;

4) HIEeHHOCTH HAYYHOI'0 TO3HAHHUA:

- OCO3HaHUE LEHHOCTU (PU3MUECKON HAyKH KaK MOLIHOIO MHCTPYMEHTa IO3HaHWsS MHpa,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXKHEHUIIEH COCTABIIAIONICH KYJIbTYPbI;

- pa3BUTHE HAyYHOU JHOO03HATEIBLHOCTH, HHTEPECA K UCCIIEI0BATENbCKON JESATENIbHOCTH;

5) popmupoBaHus KyJbTYpbl 310POBbSl U IMOLMOHAJIBHOIO 0JIArONOTyYHs:

- OCO3HaHME LIEHHOCTU 0€3011acHOro 00pa3a )KM3HU B COBPEMEHHOM TEXHOJIOTUYECKOM MUDE,
BaYKHOCTH IpaBUJl 0€30I1aCHOT0 MOBEACHUS HAa TPAHCIIOPTE, HA AOPOrax, ¢ 3JIEKTPUUYECKUM U
TEIUIOBBIM 00OPYZOBAaHUEM B JOMAIIHUX YCIOBHUSAX;

- cpOpMUPOBAHHOCTH HaBbIKa pedIeKCUU, TPU3HAHKUE CBOETO MpaBa Ha OIIMOKY U TaKOTO K€
IIpaBa y Apyroro 4ejaoBeKa;

6) TpyaoBOro BocnuTaHus:

- aKTUBHO€ Y4acTHE€ B PEUICHUM MPAKTUYECKUX 3a7ay (B pamMKax CeMbH, 00pa3oBaTeIbHON
OpraHu3aIK, TOpoJia, Kpast) TEXHOJIOTHYECKOH 1 COlMaIbHOI HapaBIeHHOCTH, TPEOYIOIINX
B TOM 4HcCIe U GU3NUECKUX 3HAHHIA;

- HHTEpeC K MPaKTHUECKOMY U3YUEHUI0 podeccui, CBI3aHHbIX C (PU3NKOMH;

7) IKOJIOTrMYEeCKOr0 BOCIIMTAHMS:

- OpHUEHTallMsi Ha MPUMEHEHHE (QU3NYECKUX 3HAHUU [UIs peleHus 3axad B 00sacTu
OKPY>KaIOILEN Cpe/ibl, INITAHUPOBAHUS ITOCTYIIKOB M OLIEHKU X BO3MOXKHBIX MTOCIEACTBUM IS
OKpY’KaIOIlEel CPe.bl;

- OCO3HaHMeE INI00ATBHOTO XapaKTepa HKOJIOTHUECKUX MPOOIeM U MyTel UX pereHus;

8) ajanTannu K N3MEHAIOIIUMCS YCJIOBHAM COLMAIBHON U NPUPOAHOM Cpelbl:

- TOTPeOHOCTH BO B3aMMOJCHCTBUM TIPU BBINOJIHEHWU HCCIEIOBAaHUN W IPOEKTOB
(bu3MYeCKOil HaNPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSM JPYTUX;

- IOBBIILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUYECKYIO NeSTEIbHOCTb;

- ToTpeOHOCTh B (POPMHPOBAHMM HOBBIX 3HAHUN, B TOM 4Hcie (HOPMYIHpPOBATh HJAEH,
MOHATHS, TUIIOTE3bI 0 (PU3NYECKUX 00BEKTaX U SBJICHUSX;

- 0OCO3HaHHE e(PUITMTOB COOCTBEHHBIX 3HAHWN W KOMIIETEHTHOCTEH B 00J1aCcTH (DU3UKH,



® - [IJJAHUPOBAHHUE CBOETO PA3BUTHS B MPUOOPETEHUN HOBBIX (PU3UUECKUX 3HAHUM;

¢ - CTPCMIJICHHUC aHAJIM3UPOBATH WU BBISABIIATH B3aUMOCBA3U IMPUPOEIL, OGH.IGCTBa N DKOHOMMKH,
B TOM YHCJIE€ C UCIIOJIb30BAHUEM (1)I/I3I/I‘ICCKI/IX 3HaHHI>'I;

® - OLEHKA CBOMX JCUCTBUH C Y4YETOM BIIMSHUSA HA OKPYXKAIOLIYI0 CPEAY, BO3MOKHBIX
r7100aJIbHBIX MOCJIEACTBUH.

METANPEIMETHBIE PE3YJIBTATHI

B pesynpTaTe OCBOEGHMSI MpOrpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBanusi y oOyuatomierocsi OyayT cpopMUpOBaHbI MeTamnpeAMeTHbIe pe3YJbTaThl,
BKJIIOYAIOIME [103HABATEIbHBIC YHHMBEpCAJIbHBbIC Yy4YeOHBbIC JEUCTBHUS, KOMMYHUKAaTHBHBIC
YHUBEpCaJIbHbIE YUeOHbBIE ICHCTBUSA, PETYIATUBHbBIC YHUBEPCAIbHBIC YUeOHbBIE ICHCTBHUS.

Ilo3naBaTe/IbHBbIE YHHMBepCAIbHbIe y4eOHbIe AeiicTBUS

ba3oBble JJornveckue aelcTBUSA:

BBISIBJIATH M XapaKTEPU30BaTh CYIECTBEHHbBIC IPU3HAKN O0BEKTOB (SIBICHHN);
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KIaCCU(PHUKALMK, OCHOBAHUS 111 0000ICHHUS
Y CPaBHCHHS;

BBISBJIATH 3aKOHOMEPHOCTH M NMPOTHUBOPEUMS B PacCMaTpPUBAaeMbIX (haKTax, JaHHBIX U
Ha6J'IIOIleHI/I$IX, OTHOCAIINXCA K (1)I/I3I/I‘~I€CKI/IM SIBJICHUAM,

BBISBJISATh NPUYMHHO-CJICJCTBEHHBIE CBSA3M NPU HM3y4YeHHH (DU3NYECKUX SIBICHUH U
mponeccoB, AcjaTb BBIBOALI C HCIHOJB30BAHUEM JACAYKTHBHBIX MW HWHIAYKTHUBHBIX
YM038,KJHO‘~IGHI/H>'I, BbIABUI'aTh T'HNIIOTE3bI O B3aUMOCBA3AX (1)I/I3I/I‘-ICCKI/IX BCJINYHH,
CaMOCTOSITENILHO BEIOUPATH CIIOCO0 pemieHns yueOHoi (Hpu3ndeckoi 3a1aun (cpaBHEHUE
HECKOJIbKUX BapHaHTOB pEIICHHs, BBIOOp HamOoiee NOIXOAAIIETO € YYETOM
CaMOCTOSITENIbHO BBIJICJIEHHBIX KPUTEPUEB).

Ba3oBbIe ncciaenoBarehLCKHe AeliCTBUA.

UCIIOJIB30BATh BOIIPOCHI KAK UCCIIEI0BATEIbCKUI HHCTPYMEHT IIO3HAHNS,

IIPOBOAMTH IO CAMOCTOSITEIbHO COCTABJICHHOMY IJIaHY OTIBIT, HECIOXKHBIA (PU3NUYECKU
HKCIEPUMEHT, HEOOJIBILIOE UCCIIET0BAaHHE (PU3UYECKOTO SIBICHUS;

OLIEHUBATh Ha MPUMEHUMOCTb U JIOCTOBEPHOCTh MH(OpPMAIIHIO, TOJIYYEHHYIO B XOJIe
UCCIIEI0BAHNS WIH DKCIIEPUMEHTA;

CaMOCTOSITENIbHO  (OpMYJIMpOBaTh OOOOIIEHUS M BBIBOABI 10  pe3yibTaTaM
pOBEIEHHOTO HAOIIOAEHUS, OIIbITA, UCCIIEI0BAHMS;

IPOTHO3UPOBATh BO3MOXHOE JaJIbHEIIee pa3BuTHe (PU3NYECKUX MPOLIECCOB, a TAKXKe
BBIJIBUTaTh MPEINO0KEHUS 00 UX Pa3BUTUHU B HOBBIX YCIOBHUSX U KOHTEKCTaX.

Pabora ¢ undopmaumeii:

IPUMEHSTh Pa3IUYHbIE METOJbl, MHCTPYMEHTBHl U 3alpochl MPH IHOUCKE U OTOOpe
nH(pOpMallMU WIK JaHHBIX ¢ Y4ETOM IpeaIoKeHHOU yueOHo! (hu3nueckoi 3a1auu;
aHAJIM3UPOBATh, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH MHGOPMAIIUIO PA3TUYHBIX
BUJIOB U (hOpM IpeICcTaBICHUS;

CaMOCTOSITENIbHO BBIOMpATh ONTUMAIbHYIO (OpMy MpeacTaBieHHs HHoOpManuu u
WUIIOCTPUPOBATh pEIIAEMbIE 3aJaud HECIOKHBIMH CXEMaMH, AMAarpaMMaMH, HHOMN
rpaduKoil 1 UX KOMOUHALIUSMHU.



KomMMyHnkaTuBHBbIE YHUBepCcaJIbHbIE y4eOHbIe JeiicTBHS:

B XO0J€ OOCYXIeHHS Y4eOHOro MmaTepualia, pe3ysbTaToB JIa0OpaTOPHBIX paboOT W
MIPOEKTOB 337aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAaeMOM TEMbI M BBICKA3bIBATh HJICH,
HAIlCJICHHBIC Ha PEIICHUE 3a/1a4¥ U MOIepKaHnue OJIarokelnaTeIbHOCTH OOIICHHS,
COMOCTABJIATh CBOM CYXKJIEHUS C CYXKICHUSIMH JPYIMX YYaCTHUKOB JIHAJIOTa,
00OHapy>XMBATh Pa3IU4He U CXOACTBO MO3UIIMM;

BBIPAXaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;

NyOJUYHO  TIPEACTABISITH  PE3yJAbTaThl  BBITOJIHEHHOTO  (PU3WYECKOTO  OIBITA
(3KCTIepUMEHTA, UCCIIEIOBAHUS, TPOCKTA);

MOHUMATH ¥ UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHAHON U MHAUBHIYaTbHOW PabOTHI MPU
peLIeHNH KOHKPETHON (PU3UIECKOM MPpoOIeMBbI;

MPUHUMATh LEJIU COBMECTHOM JI€ATEIBHOCTH, OPraHU30BBIBATH JCHUCTBHUS IO €€
JIOCTH>KEHUIO: PACTIPEACIISITh POJIM, 00CYKIaTh MPOLECChl U Pe3yIbTaThl COBMECTHOM
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

BBITIOJIHSITH CBOIO 4YacTh pabOThI, JAOCTUTAsh KAYECTBEHHOTO pE3yJibTaTa IO CBOEMY
HAIPABICHUIO U KOOPAUHUPYS CBOU JCUCTBUA C APYTUMU YJICHAMH KOMAaH/IbI,
OILICHMBATh Ka4YECTBO CBOETO BKJIaJa B OOIIUI MPOIYKT [0 KPUTEPHUSIM, CAMOCTOSITEIILHO
c(hOpMYyIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJBHBLIC y‘leﬁﬂble JelcTBUS

Camoopranu3anus:

BBISIBJISITH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYAIUsIX, TPEOYIOMIMX ISl PeIICHHSI
(bu3nUecKux 3HaHUM;

OpUEHTUPOBAThCSA B PA3IMYHBIX NOAXOAAX MPUHATUS pELIeHUH (MHIMBUIYaJIbHOE,
NPUHATHE PELICHUs B TPYIIE, IPUHATUE PEIIEHUH IpyMIoi);

CaMOCTOSITENIFHO COCTaBJIATh AJTOPUTM peIIeHUs (PU3MUECKOW 3afaud WM IUIaHa
UCCIIEIOBaHUS C YYETOM MMEIOLIMXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHpPOBATh IIPEIaracMble BAPUAHTHI PEILICHU;

JienaTh BEIOOp M OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CﬂMOKOHTpOJIb, IMOLIUOHAJIbHBLIA HHTEJLJIEKT:

JlaBaTh a/ICKBaTHYIO OLICHKY CUTYallUH U IpeJyIaraTh IUIaH €€ N3MEHEHMUS,

OOBSICHATH MPUYMHBI TOCTHKEHUS (HEAOCTHKEHHSI) pe3yJIbTaToOB JIeATeIbHOCTH, JaBaTh
OLICHKY TPHUOOPETEHHOMY OIIBITY;

BHOCUTbH KOPPEKTHUBBI B JIEATEIBHOCTh (B TOM YMCJIE B XOJ BBITOJHEHUS (U3NUYECKOTO
UCCJIEIOBaHMSI WMJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENIBCTB, M3MEHHUBIIMXCS
CUTYallul, YCTAHOBJIEHHBIX OLINOOK, BOZHUKIIUX TPYAHOCTEN;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa LEIH U YCIOBUSIM;

CTaBUTb ce€0s1 HA MECTO APYrOro YeJIOBEKa B XOJE CIOPa WM JUCKYCCUU HA HAyYHYIO
TeMy, TOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

pu3HaBaTh CBOE MpaBO Ha OMIMOKY MpH peuieHuH (QU3UYECKUX 3aJad Wil B
YTBEPKACHUSIX HA HAYYHbIE TEMbI M TaKOE K€ [PaBo JIPYroro.

IMPEJIMETHBIE PE3YJIBTATDBI



K xoniy oOydenuss B 7 Kjacce mpeIMeTHBIE pe3ysbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCSl YMEHU:

UCIIONIb30BAaTh TOHATHS: (U3MYeCKMe W XUMHYECKHE SIBICHHS, HaOIIOACHUE,
9KCIICPUMCHT, MOJCJIb, T'MIIOTC3a, CAMHUIIbL (bPI?;I/I‘-IeCKI/IX BCJIMYMH, aTOM, MOJICKYIJIA,
arperaTHble COCTOSIHUSI BellecTBa (TBEPAOE, KHUIKOE, Ta3000pa3HOe), MEXaHUYECKOe
JBIDKCHWE  (paBHOMEpPHOE, HEPaBHOMEpPHOE,  MPSIMOJMHEHHOE),  TPaeKTOpHs,
paBHOJEHCTBYIOIIAs cuia, Jaedopmanus (ympyras, IJIaCTUYEcKasl), HEBECOMOCTb,
COOOILAOIIMECS COCYIbI;

pa3nuyath sBieHus (quddy3usi, TEIUIOBOE BUKCHIE YaCTHUI] BEIECTBA, PABHOMEPHOE
JIBIDKEHUE, HEPAaBHOMEPHOE IBM)KEHUE, MHEPLHUs, B3aUMOJICHCTBHE Tell, paBHOBECHE
TBEPABIX TEJ C 3aKPETIEHHON OCBIO BpAIICHUS, Iepeiada JaBJICHHs TBEPABIMU TEIaMH,
KHUIKOCTSIMH M Tra3amu, arMoc()epHOe [aBlICHHWE, IUIABaHWE TeJl, NPEBPAILCHHS
MEXAHUYECKOM HEPIUN) MO ONMMCAHUIO UX XapPAKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOe SIBICHUE,

pacro3HaBaTh NPOSIBICHUE U3YUYCHHBIX (PU3UUECKUX SBICHUN B OKPYXKAIOIIEM MHUpE, B
TOM 4YUCJIIC (1)I/I3I/I‘~I€CKI/IC SABJICHUA B IPUPOAC: IPUMCPbI ABMXXCHHUA C pPa3JIMYHBIMU
CKOPOCTSMHU B JKMBOW W HEXHBOW INPHPOJE, NEHCTBHE CWIBI TPEHHS B IPUPOJE U
TEXHHKE, BIMSHHE aTMOC()EPHOro JaBICHUS Ha >KUBOW OpraHM3M, IUIaBaHUE PbIO,
phIUard B TeJe YeJIOBEKAa, MPU 3TOM IEPEBOJIUTH MPAKTUYECKYIO 33a7a4y B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PU3HUECKUX SBICHUH;

OIMUCBIBATh U3YYCHHBIC CBOMCTBA TEII U CI)I/ISI/ILICCKI/IG SABJICHUS, UCIIOJIb3YA q)HSI/I‘{CCKI/Ie
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTh BEILECTBA, BPEMs, MyThb, CKOPOCTb, CPEIHsA
CKOPOCTb, CHJIa YIPYTOCTH, CHJIa TSDKECTH, BEC TeJa, CUJIa TPEHUsI, AaBjieHue (TBEPIOro
Tena, XUIKOCTH, Ta3a), BHITAJIKHUBAIOIIAs CHJIA, MEXaHWYeckas padoTa, MOIIHOCTb,
€40 Cujibl, MOMCHT CHIJIBI, KO3(1)(1)I/IIII/I€HT ITIOJIE3HOT'O HeﬁCTBHﬂ MEXaHU3MOB,
KHHETHYCCKAass W IIOTCHIIMaJIbHAsA BHGPFI/ISI), IIpu OIHCAHHWU IPABUJIBHO TPAKTOBATH
(bu3nUecKnit CMbICI UCOIb3yEMBbIX BETMUUH, UX 0003HAUEHUS U €TUHUILIBI PU3NIECKUX
BEJIMYMH, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIIME JAaHHYIO (DU3MYECKYIO BEIMYHHY C
JPYTMMH BEJIWYMHAMM, CTPOUTH TpadUKH M3YyYEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX
BEJIMYHH;

XapaKTECPHU30BaATh CBOMCTBaA TECII, (1)PI31/I‘~IGCKI/I€ SABJICHUS W ITPOLECCCHI, UCITIOJIB3Y ITpaBuJia
CJIO’KEHUS CUJI (B/10JIb OJIHOM mpsimoit), 3akoH ['yka, 3akoH Ilackas, 3akoH Apxumena,
IOpaBUIO paBHOBecHs pblyara (OJ70Ka), «30JI0TO€ TMpPaBHJIO» MEXaHUKH, 3aKOH
COXpaHEHMsI MEXAHWYECKOW PHEpruM, MpU 3TOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA M 3aluCbIBATh €ro MaTCMAaTHYCCKOC BBIPAXKCHUC,

OOBICHSTH (1)I/ISI/I‘ICCKI/IG SABJICHUSA, TPOLECCHI 1 CBOMCTBa TECJI, B TOM YHCJIE U B KOHTCKCTEC
CI/ITyaIII/II\/’I MMPAKTUKOOPUCHTUPOBAHHOT'O XapaxkTepa: BBISIBJIATD IMPUYNUHHO-
CJIEZICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 1—2 JIOTHYECKUX I1aroB ¢ OMopoil Ha 1—
2 U3y4YEHHBIX CBOWCTBA (PU3MUECKUX SABJICHUH, (U3NYECKHX 3aKOHA WU
3aKOHOMEPHOCTH;

pemath pacuéTHble 3agayd B 1-2 1eicTBHA, HWCHOIB3ysd 3aKOHBI U (POPMYIIBL,
CBA3BIBAIOIIINEC (1)PI31/I‘-I€CKI/IG BCJIMYMHBI: HAa OCHOBC aHA/IM3a YCJIOBU 3a/1a4M 3al1ChIBATH
KpaTKOe YCJIOBHE, IMOJACTaBIATh (hU3HUECKHE BEIUYMHBI B (OPMYJBl U NPOBOIUTH
pacy€Tbl, HAXOAWUTH CIIPABOYHbIE [aHHbIE, HEOOXOAWMBIE JJIs peIIeHUs 3ajad,
OLIEHUBATh PEATMCTUYHOCTD MOJYYEHHOH (PU3MUeCcKOi BEIMUHHBI,



pacrio3HaBaTth MpoOIeMbl, KOTOPBIE MOKHO PEIIUTh MPU MOMOIIN (PU3UUECKUX METO/IOB,
B ONMCAHUU HCCIIEAOBAaHMS BBIICIATh IPOBEPSIEMOE IPEAINONIOKEHHE (THIIOTE3Y),
pa3nnyaTth ¥ WHTEPIPETHUPOBATH NOJYUYECHHBIH pE3ysbTaT, HAXOIUTh OIIMOKH B XO€
OIbITA, JIEJIATh BBIBOJIBI I10 €70 PE3y/bTaTaM;

IPOBOJUTH ONBITHI MO0 HAOIIOACHNUIO (PU3MUYECKUX SBICHUN WIN (DPU3NYECKHX CBOWCTB
Tes:  (OPMYIHMPOBATH TPOBEPSIEMbIe MPEANONIOKEHUs, COOMPAaTh YCTAaHOBKY U3
IPEJI0KEHHOT0 000PYA0BaHUs, 3alIUChIBATh X0/ OIbITAa U (POPMYIUPOBATH BHIBOJIBL;
BBITOJIHATH NPSMBIE U3MEPEHUSI PACCTOSIHUS, BPEMEHH, MAcChl Tesa, 00bEMa, CHIIBI U
TEeMIIepaTypbl C UCIOJb30BAaHMEM AHAJIOTOBBIX U LU(POBBIX NMPUOOPOB, 3alHUCHIBATH
IIOKa3aHUs IpUOOPOB C y4ETOM 3aJJaHHOM aOCOIIOTHOM MOrPEIHOCTH U3MEPEHUN;
IPOBOJUTH UCCIIEOBAaHUE 3aBUCUMOCTH OJHOW (PM3MYECKOH BEIMUYUHBI OT JPYrou c
MCIIOJIb30BaHUEM IPSAMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PAaBHOMEPHO JBUXKYLIETOCS
T€la OT BPEMEHM JIBUKEHUS TeJla, CUJIbI TPEHUS CKOJIbKEHUS OT Beca Teja, KauecTBa
00pabOTKM TOBEPXHOCTEH Tel M HE3aBUCHUMOCTU CWIbl TPEHHUS OT IUIOLaau
CONPUKOCHOBEHMSI TEJl, CHJIbl YIPYTOCTH OT YIJIMHEHMS MPYXXUHBI, BBITAJIKUBAIOIIEH
CHIIBI OT O00BbEMa TOTPYKEHHOH 4YacTh Tella M OT IUIOTHOCTU JKUAKOCTH, €€
HE3aBUCHMOCTH OT IUIOTHOCTH Teja, OT TIIyOWHBI, HA KOTOPYIO MOTPYKEHO TeJo,
YCIOBUH MJaBaHUS TeJ, YCJIOBHHM paBHOBECUS pblyara M OJIOKOB), y4acTBOBaTb B
IUIAHUPOBAaHUM y4eOHOro HCCIEeNOBaHMs, COOMpaThb YCTAHOBKY M BBINOJHATH
U3MEpEeHus, cenys MPeIOKEHHOMY IUIaHy, (PUKCHPOBATh PE3yJbTAThl MOy4YECHHON
3aBHCUMOCTH (DU3MYECKHX BEJTMYMH B BHJIE IPEJIOKEHHBIX Ta0JIUI U TPpauKOB, A€TIaTh
BBIBO/JIbI 110 pPE3YJIbTaTaM UCCIIEIOBAHMS;

NPOBOJIUTh KOCBEHHBIE HW3MEPEHHUs (PU3MUECKUX BENMYMH (TUIOTHOCTH BEIIECTBA
KUAKOCTU U TBEPAOrO Tela, CWIA TPEHHUsS CKOJIBXKEHHUSA, JaBJICHUE BO3/1yXa,
BBITAJIKMBAIOIIAs CWJIA, JCWCTBYIOIAs Ha MOIPYKEHHOE B HKHUIAKOCTb TEJO,
KOA((UIIMEHT MOJIE3HOTO JEHCTBHUS MPOCTHIX MEXAHU3MOB), CIeAys NPeJIOKEHHON
MHCTPYKLUU: IIPU BBINOJIHEHUN U3MEPEHUN cOOMpPaTh 3KCIEPUMEHTAIbHYIO YCTAHOBKY
Y BBIUUCIIATH 3HAYEHUE NICKOMOM BEJIIMUMHBL,

coOnrofarh TMpaBujia TEXHUKUM O€30MacHOCTH TIpu pabore ¢ 1ab0paTOpHBIM
o0opynoBaHuEM;

yKa3blBaTh MPUHIMNBI JEHCTBUS NPUOOPOB M TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETP, JTUHAMOMETP, COOOLIAIOIINECS COCY/ Ibl, OAPOMETP, pbluar, MOJBMXKHBIN U
HETOABIKHBIN OJIOK, HAKJIIOHHAS TUIOCKOCTh;

XapakTepu3oBaTh MPUHLUIBI JEHCTBHS HW3YYEHHBIX MNPUOOPOB M TEXHUYECKHX
YCTPOMCTB C ONOpPOM Ha WX OMNMCAaHHA (B TOM 4MCIE: MOAUIMIHUKH, YCTPOMCTBO
BOJIONIPOBO/A, THUAPABIMYECKHIM Mpecc, MaHOMETP, BBICOTOMEp, MOPIIHEBOM Hacoc,
apeoMeTp), UCMOIb3ys 3HaHUSA O CBOMCTBAX (PU3MUECKUX SIBIEHUM M HEOOXOIUMbIE
¢du3nueckre 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOAUTH TPHUMEPHl (HAXOAUTh MHGOPMAIMIO O MpHUMEpax) MPaKTUYECKOTO
UCTOJIb30BaHUS (PU3MUECKUX 3HAHUM B TOBCEAHEBHOM XHU3HHM Uil OOecredeHus
0e30macHOCTH TpU OOpalieHHuH ¢ OpuOopaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMs 370pPOBbsi M COOJIIOIGHHWS HOPM OSKOJOTHYECKOrO TOBEACHHS B
OKpYXKarollleH cpere;

OCYIIECTBIISITh OTOOp HMCTOYHUKOB HH(popMmanuu B MHTepHETe B COOTBETCTBHM C
3a/laHHBIM TIOMCKOBBIM 3alPOCOM, HA OCHOBE MMEIOIMXCS 3HAHUI U MTyTEM CPAaBHEHUS



Pa3IMYHBIX UCTOYHHUKOB BBIAEIATh HHPOPMALIHIO, KOTOPAsl SIBJISAETCS IPOTUBOPEUUBON
WA MOKET OBITh HEJIOCTOBEPHOIA;

UCIIOJIb30BaTh MPHU BBIIOJHEHUU YYEOHBIX 3a/laHUi HAyYHO-IOMYJIPHYIO JINTEPATypy
($U3nIECKOro coaepKaHus, CIPaBOYHbIE MaTepHalibl, pecypchl cetu IHTepHeT, BIaieTh
npuéMaMM KOHCIEKTHPOBAaHUS TEKCTa, IpeoOpa3oBaHUs HHPOpPMALUM W3 OJHOH
3HAKOBOU CUCTEMBI B IPYTYIO;

CO3/1aBaThb COOCTBEHHBIE KpaTKHE MUCbMEHHbIC M YCTHbIE COOOIIEHUsI HA OCHOBE 2—3
UCTOYHUKOB MH(opManuu (Gpu3n4ecKoro coaep kaHus, B TOM 4HUCiIe MyOJINYHO J1eaTh
KpaTKhe COOOIICHUS O Pe3yJibTaTax MPOEKTOB MM YU4EOHBIX UCCIICAOBAHUH, IIPU ITOM
IPaMOTHO HWCHOJb30BAaTh M3YYCHHBIM MMOHATUHHBIA ammapaT Kypca (U3HKH,
COIPOBOKAATH BBICTYIIJICHUE NIPE3CHTALUEH;

IPY BBIMOJIHEHUH Y4EOHBIX MPOEKTOB U MCCIIEAOBAHHUM pacrpeneniarth 00s3aHHOCTH B
IPYyNIIE B COOTBETCTBUHM C ITOCTABJICHHBIMU 3a/1a4aMH, CIEAUTH 3a BBIIIOJIHEHUEM IUIaHA
NecTBUM, aJeKBaTHO OLIEHMBAaTh COOCTBEHHBI BKJIAJ B JAEATENbHOCTb TIPYIIIH,
BBICTPAMBAaTh KOMMYHUKATUBHOE B3aMMOJICHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOIIUX.

K kxonny oOyuenus B 8 kjacce mpeiMeTHbIE pe3yJbTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTb Y OOYUAIOIIMXCS YMEHUI:

WCIIOJIb30BaTh MOHSTHUSA: Macca M pa3Mepbl MOJIEKYJI, TEIUIOBOE JBHKEHUE aTOMOB M
MOJIEKYJ, arperaTHble COCTOSIHUS BEIEeCTBA, KPUCTAIUIMYECKHE M aMOp(HbIE Tena,
HACBHILIECHHBI U HEHACBILLICHHBIN MMap, BJIa)XKHOCTh BO3yXa, TEMIIEPATYPa, BHYTPEHHSSA
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN AJIEKTPUUYECKUN 3apsl, IIEKTPUUECKOE
T0JIE, MPOBOJHUKHU U TUDJICKTPUKH, TIOCTOSHHBIN 3JEKTPUUECKUN TOK, MATHUTHOE I10JIE;
pasznuyarh SBJIEHUS (TEIUIOBOE pAaCUIMpEHUE U C)KaTue, TeIuloneperada, TEIIOBOE
paBHOBECHE, CMayuBaHHME, KaNWUIAPHbIE SBJICHUS, MCHApPEHHE, KOHJICHCALIUs,
IJIaBJICHUE, KpUCTaJUIM3alus (oTBepaeBaHue), KHUIICHHE, Terjioneperaya
(TeTUIONPOBOTHOCTh, KOHBEKIIMS, W3IYYCHHUE), AJICKTPU3alUs TeJ, B3aUMOJICHCTBHE
3apsAa0B, ACHCTBHUS JJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMBIKAHUE, B3aUMOJICHCTBUE
MAarHuTOB, JEHCTBUE MATHUTHOTO IIOJI1 HA MPOBOIAHUK C TOKOM, AJIEKTPOMAarHWTHas
WHIYKIUSA) 1O OINKUCAaHUI0 MX XapaKTEpHBIX CBOMCTB M HA OCHOBE OIBITOB,
JNIEMOHCTPHUPYIOUIUX JaHHOE (PU3NUYECKOE SBIICHUE;

pacro3HaBaTh MPOsBIECHNE W3YYCHHBIX (PU3NYECKUX SBICHHUI B OKPYXKAIOIIEM MHUPE, B
TOM 4Hcle (u3nUecKkue SBICHUS B TMPUPOJE: TMOBEPXHOCTHOE HATKEHHUE W
KamWUIIpHBIE SIBIICHUS B TPUPOJAE, KPUCTAUIBI B mpupojne, uzinydeHue CouHila,
3aMep3aHue BOJIOEMOB, MOpCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, MHEs, CHeEra,
AIIEKTPUYECKHUE SIBICHUS B aTMOC(eEpe, AIEKTPUIECTBO )KUBBIX OPraHU3MOB, MATHUTHOE
noJie 3emiu, Apeii¢ MoI0CoB, poJib MATHUTHOTO MOJIS JUIsl )KU3HU Ha 3emiie, OJIsipHOe
CHUSHHME, TIPH DJTOM TMEPEBOAUTH MPAKTUYECKYIO 3aJadyy B Yy4eOHYIO, BBLICIATH
CYIIIECTBEHHBIE CBOMCTBA (MIpU3HAKU) PUINUECKUX SIBICHUM;

OTMCHIBAaTh U3yUYEHHBIE CBOMCTBA TE U (PU3UUYECKUE SBICHUS, UCTIONB3Ys (PU3UICCKUE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHsISI JHEpPrus, KOJIMYECTBO TEIUIOTHI, YJelIbHas
TEIUVIOEMKOCTh ~ BELIECTBA, YAEIbHAs TEIUIOTA IUIABJIEHUSA, YAEIbHAs TEIUIOTA
napooOpa3oBaHus, yJelbHas TEIUIOTa CrOpaHUs TOIUIMBA, KOA(P(GUIUEHT MOJIE3HOTO
JIEUCTBUS TEIUIOBOW MAIIMHBI, OTHOCUTENbHAS BJIAXHOCTh BO3AYyXa, JJIEKTPUYECKUU
3apsl, CHJIa TOKA, JIEKTPUYECKOE HAIIPSKEHUE, COTPOTUBIIEHUE IIPOBOIHUKA, YIEIIBHOE
COTMPOTHBIICHUE BEIIeCTBa, paboTa U MOIIHOCTH DJEKTPHUECKOTO TOKA), MPU OMHCAHUN
MPaBUJIILHO TPAKTOBATh (YM3UYECKUN CMBICIT MCTIOIB3yEeMbIX BEIMYHH, 0003HAYCHUS U



eAVHUIIBI (U3NYECKUX BEIUYMH, HAXOJUTh (OPMYJbl, CBS3BIBAIOLINE JAHHYIO
GU3MYECKYI0 BEIUYMHY C JAPYTMMHU BEIHMYMHAMHU, CTPOUTH TpadUKH H3YUCHHBIX
3aBUCHUMOCTEHN (PU3NYCCKUX BEIUUHH;

XapaKkTepu30BaTh CBOMCTBA Ted, (PU3MUECKUE SBJIEHUS W TPOLECCHl, HCIOIb3Ys
OCHOBHbBIEC TIOJIOKEHHSI MOJEKYJISIPHO-KMHETUYECKOM TEOpUU CTPOCHHUS BEIIECTBa,
MIPUHLIMII CYTIEPIIO3UIIMH T0JIeH (Ha KaYeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUSs 3apsija,
3akoH OMa /151 yyacTka LienH, 3akoH J[xoyns—JIeHna, 3akoH coxXpaHeHus SHEPTUH, IPU
3TOM JaBaTh CJIOBECHYIO (OPMYJIHMPOBKY 3aKOHA M 3alMCBHIBATh €r0 MaTeMaTHYeCKOe
BBIpaXKCHHE;

OOBSACHATh (PU3MYECKHE MPOIECCHl W CBONCTBA TEJN, B TOM YHUCIC U B KOHTEKCTE
CUTyaluil MPAaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BhIBIATH IPUUYUHHOCIIEACTBEHHbBIE
CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOTMUECKHUX IaroB C OMOPOoi Ha 1—2 M3ydeHHBIX
CBOICTBa (PU3UUECKUX SBICHUH, (PU3NIECKUX 3aKOHOB HIIM 3aKOHOMEPHOCTEH;

pemiate pacu€THble 3a7aud B 2-3 JEWUCTBUSA, HCIOJB3YsA 3aKOHBI U (OPMYJIBL,
CBSI3bIBAIOIIME (PU3NYECKHE BEJTMUMHBI: HA OCHOBE aHAJIM3a YCIOBUS 331a4H 3aIUChIBATh
KpaTKO€ YCIIOBUE, BBISBIATH HEJOCTATOK JIAaHHBIX [IJISl PEIICHUS 3a/Jayd, BbIOMpATh
3aKOHBI U POPMYIIBI, HEOOXOIUMBIE ISl €€ PeIIeHHs], TPOBOAUTH PACYETHI U CPABHUBATH
MOJTy4E€HHOE 3HauUeHUEe (PU3NYECKON BETUYHHBI C U3BECTHBIMU JAHHBIMU;

pacro3HaBaTh NPOOIEMBbI, KOTOPHIE MOKHO PELIUTH IPH TOMOIIH (PU3NYECKUX METOIOB,
UCIIOJIb3YSl OINKCAHUE UCCIIEJOBAHMS, BBIACIATH IIPOBEPSAEMOE IPEAINONIOKEHHE,
OIICHUBATD MPABUILHOCTH MOPSIIKA TIPOBEICHUS UCCIEAOBaHUS, €JIaTh BHIBOIBI,
MIPOBOAMTH OMBITHI MO HAONIOICHUIO (PU3NYECKUX SBIICHUN WM (PU3NYECKUX CBOHCTB
Ten (KamWUISPHBIC SIBICHHS, 3aBHCHMOCTH JIABJICHUS BO3AyXa OT €ro o0béMa,
TEMIIEPATypPhl, CKOPOCTHU TMPOIIEcCca OCTHIBAHUS U HArPEBaHUs MPU U3TYyUEHUU OT 1IBETa
U3NMy4aronie  (MOrjaomaroieil) MOBEPXHOCTH, CKOPOCTh HCMApeHHs BOJBI  OT
TEMIIEpaTypbl JKHJAKOCTH | IUIOMIAJAU €€ TIOBEPXHOCTH, OJJIEKTpHU3alds Tel |
B3aUMOJICCTBUE DJEKTPUUYECKUX 3aps0B, B3aUMOJECUCTBUE IMOCTOSHHBIX MarHUTOB,
BU3yaJIW3alisl MATHUTHBIX MOJIEW MOCTOSIHHBIX MAarHUTOB, ACHCTBUS MAarHUTHOTO TOJIS
Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHWTA, CBOWCTBA 3JEKTPOABUTATEIIS
MOCTOSTHHOTO TOKa): (opMynupoBaTh TMpOBEPsSEMbIE TMPEANOIOKEHU, COOUpaTh
YCTAaHOBKY W3 TMPEIJIORKEHHOTO OOOpYJOBaHHUsS, OMHUCHIBATH XOJ OMNbITA W
dbopMynUpOBaTH BHIBOJIBI;

BBITIOJIHSTH MPSIMbIE U3MEPEHUsI TEMIIEPaTypbl, OTHOCUTEIHLHON BIAXKHOCTH BO3]lyXa,
CWJIBI TOKA, HANpPSDKEHUS C MCIOJIb30BAHHEM aHAJIOTOBBIX MPHOOPOB U JIaTYMKOB
bu3NYECKUX BENUYHH, CPaBHMBATh PE3YNbTAaThl W3MEpPEHUN C y4ETOM 3aJaHHOI
a0COIOTHON MOTPEIIHOCTH;

MPOBOANTH HCCIIEIOBAHHE 3aBUCHMOCTH OJHOW (DPM3MUYECKON BEMUYHMHBI OT JIPYroi C
WCIIOJIb30BAHUEM TPSIMBIX M3MEPEHUN (3aBUCUMOCTH COMPOTHUBJICHUSI MPOBOJIHUKA OT
€ro JUIMHBI, IJIOIIA N MOMEPEUYHOT0 CEYEeHUs U YAEIbHOTO CONPOTHUBIIEHHUS BEIECTBA
MIPOBOJIHUKA, CHJIbI TOKA, UJIYILIETO Yepe3 MPOBOJHUK, OT HAMPSXKEHUs] HA TPOBOIHUKE,
UCCJIEI0BAHNE TOCIIEIOBATEIbHOTO U MapajuleIbHOTO0 COEIMHEHUM IPOBOJHUKOB):
MJIAaHUPOBATh UCCIEAOBAaHUE, COOMPATh YCTAHOBKY M BBIMIOJHATH U3MEPEHUS, CIECIYs
MIPEIOKECHHOMY TUIaHy, (PUKCHPOBATh PE3yJbTaThl TOJYYCHHONW 3aBUCHMOCTH B BUJIE
TabNuIl ¥ TpauKOB, IeTaTh BHIBOBI MO PE3yabTaTaM HUCCIIEIOBAHUS;

MIPOBOJIUTh KOCBEHHBIE M3MEPEHUs] (PU3MYECKUX BENHYUH (yIENbHAs TEIUIOEMKOCTh
BEIIECTBA, CONMPOTUBJICHUE MPOBOJHUKA, PA00OTa U MOIIHOCTH AJIEKTPUYECKOTO TOKA):



IUIAHUPOBaTh M3MEpPEHHs, COoOMpaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY, CleIys
IPEJI0KEHHOW MHCTPYKLMH, U BBIYUCIIATh 3HAUEHNUE BEIIMUNHBI,

coOuoaTh IpaBWja TEXHUKM Oe30macHOCTH Ipu pabore ¢ JabopaTOpPHBIM
000pyI0BaHUEM;

XapakTepu30BaTh MPUHIUIBI JCHCTBHS HW3YYEHHBIX MPHOOPOB W TEXHUYECKHX
YCTPOMCTB € ONOPOM HAa MX ONMCAHMS (B TOM 4YMCJIE: CHUCTEMa OTOIUIEHUS JIOMOB,
TUTPOMETp, MapoBas TypOWHA, aMIepMeTp, BOJBTMETP, CUETUMK 3IIEKTPUUYECKON
SHEpPruH, HJIEKTPOOCBETUTENbHBIE NPUOOPHI, HArpeBaTeNbHbIE 3JIEKTPOIPUOOPHI
(mpuMmepsbl), 3JIEKTPUUYECKHE NPEJOXPAHUTENH, 3JIEKTPOMArHUT, 3JIEKTPOJBUIATEIb
IOCTOSIHHOTO TOKAa), HCHOJB3ysd 3HAaHUS O CBOMCTBaX (PU3MYECKHX SIBICHUH U
Heo0XouMble GU3NYECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh NPOCTHIE TEXHHUYECKUE YCTPOHCTBA M W3MEPUTENbHBIE MPUOOPHI IO
CXeMaM M CXEMaTH4YHBbIM PUCYHKaM (KHJIKOCTHBII TepMOMETp, TEpMOC, IICUXPOMETP,
TUTPOMETp, ABUraTellb BHYTPEHHETO CrOpaHMsl, 3JIEKTPOCKOI, PeocTar), COCTaBIIATh
CXEMBbI 3JIEKTPUUYECKUX LIETIeH C MOCIEeI0BAaTeNbHbIM U NapauIeIbHbIM COEIUHEHUEM
3JIEMEHTOB, pa3jnyas yCcJIOBHbIE 0003HAYEHMsI 3JIEMEHTOB AJIEKTPUUECKUX LIENel;
NPUBOANUTH TPHUMEPHl (HAXOAWTh HH(OPMAIMIO O TMpUMEpax) MNPAKTHYECKOTO
UCIOJIb30BaHUS (PU3MUECKUX 3HAHUM B IIOBCEJAHEBHOW XM3HM A obOecredeHus
0€30I1aCHOCTH MpH OOpalleHud ¢ NpudOpaMu U TEXHUYECKUMH YCTpOicTBaMu,
COXpaHEHMsI 370pOBbsi M COOJIIOIEHHUS HOPM OSKOJOTMYECKOIO IOBEIACHHS B
OKpYKaroIlleH cpese;

OCYILECTBIIATH MOMCK HHPOpMaLUU GpU3HUecKoro coaepkanus B IntepHere, Ha OCHOBE
UMEIOUINXCA 3HAHUW M MYTEM CpaBHEHMS JIOMOJIHUTEIBHBIX HCTOYHHUKOB BBIIEIATH
UH(POPMALIKIO, KOTOpas SBJIAETCS IPOTUBOPEUNBOM MM MOXKET OBbITh HEJOCTOBEPHOM;
UCIIOJIb30BaTh IIPU BBIOJHEHUM Y4YE€OHBIX 33JaHUIl HAyYHO-IIOMYJISIPHYIO JINTEPATypy
(bu3MUecKoro coaepxKaHus, ClipaBOYHbIe MaTepHalibl, pecypchl ceTu IHTepHeT, BialeTh
npuéMaMM KOHCHEKTHPOBAaHHUS TeKCTa, NpeoOpa3oBaHUS HHPOpPMALMM W3 OJHOMN
3HAKOBOM CHUCTEMBI B JIPYTYIO;

co3/laBaTh COOCTBEHHbIE NHCbMEHHBIE M KpaTKUE YCTHbIE COOOILIeHHs, 00o00Imas
MH(OPMALIMI0 U3 HECKOJIbKUX HCTOYHMKOB (PU3MYECKOrO COAEpKAHMS, B TOM 4YHCIIE
nyOIMYHO  TPEICTaBISITh  Pe3yiabTaTbl MPOEKTHOM WM  HCCIENOBATEIbCKOMN
JESATENIBHOCTH, TP 3TOM T'PaMOTHO MCIOJb30BaTh M3Y4YECHHBIN MOHATHIHBIN anmapar
Kypca (pU3MKH, CONMPOBOXK/JIATh BHICTYINICHUE ITPE3CHTALIUCH;

OpU BBIOJHEHUH Y4YeOHBIX MPOEKTOB W MCCIEIOBAHUN (PU3UUECKUX MPOIECCOB
pacnpenenartb 0043aHHOCTH B TPYIIE B COOTBETCTBUU C IOCTAaBJICHHBIMH 3a/ladyaMH,
CIIEIUTh 3a BBINOJHEHHEM IIJIaHa JEHCTBUH M KOPPEKTHUPOBATh €ro, aJaeKBaTHO
OLICHMBaTb  COOCTBEHHBIM BKJIaJ B  JIEATENBHOCTh  TIPYIMIbI, BBICTPAUBAThH
KOMMYHHKaTHBHOE B3aHMO/ICHCTBHE, IPOSIBIISASL TOTOBHOCTD Pa3peliaTh KOH(IUKTHI.

K xonny oOyuenus B 9 Kjacce mpeIMeTHbIE pe3ybTaTbl HA 0Oa30BOM YpPOBHE JOJIKHBI
oTpaxarb chOPMHUPOBAHHOCTh Yy O0OYUAIOIIUXCSI YMEHUI:

UCIIOJIB30BaTh IIOHATHS: CUCTEMa OTCYE€Ta, MaTepualbHas TO4YKa, TPACKTOPHS,
OTHOCHUTEJIbHOCTh MEXaHUYECKOI0 JIBMKEHUs, nedopManus (yrnpyras, miacTH4ecKas),
TPEHUE, LUEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb U IIEPErpy3KH, LEHTP
TSOKECTH, a0CONIOTHO TBEPIOE TEJO, LEHTP TSHKECTH TBEPJOrO Teja, paBHOBECHE,
MEXaHUYeCKue KoJieOaHWsi W  BOJHBI, 3BYK, MHQpPa3ByK U  yIbTPa3BYK,
3JIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTH U



JAJIbHO30PKOCTh, CIEKTPhl MCIyCKaHWsA M IOINIOIIEHUs, ainb(pa, Oera- M ramma-
U3JIy4ECHUS, U30TOIIBL, SZICPHAst DHEPreTHKA,

pasinyarh sBJIE€HUS (PaBHOMEPHOE W HEPABHOMEPHOE MNPSAMOJIMHEHHOE JBUKEHHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBIKEHHE, CBOOOIHOE MaIeHUE TN, PABHOMEPHOE
JBUKCHME 110 OKDPY)KHOCTH, B3aUMOJCKHCTBHE TeJ, PEAKTUBHOE JBUXKCHHUE,
KosiebaTenbHOE JBM)KEHUE (3aTyXalollue U BBIHYKICHHBbIE KOJIEOaHUs), PE30HaHC,
BOJIHOBOE JBWXKEHHUE, OTpPaXCHUE 3BYKa, IMPSIMOJMHEHHOE PpacCIpOCTPAHCHHUE,
OTPa)KEHUE U NPEIOMIICHHE CBETA, [I0JHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JI0KEHUE
Oeroro cpera B CIHEKTP M CIOKEHHE CIEKTPaJbHBIX I[BETOB, IUCIIEPCHUS CBETa,
€CTEeCTBEHHAsl PaJMOaKTUBHOCTh, BOSHUKHOBEHUE JINHEHYATOr0 CIIEKTPA U3JIy4eHUs ) IO
OIIMCAHUIO UX XaPAKTEPHBIX CBOWCTB U Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JAHHOE
¢du3nueckoe sBICHUE;

pacrio3HaBaTh MPOSBICHHE U3YYEHHBIX (PM3NYECKUX SBJICHUN B OKPYXKaroIleM Mupe (B
TOM 4Hclie (U3NYECKHE SBICHHUS B MPUPOJEC: MPUIUBBI U OTIHMBBI, ABIKCHHE IJIAHET
ConHEYHOM CHCTEMBI, PEAKTUBHOE IBUYKEHHUE JKUBBIX OPraHU3MOB, BOCIIPUATUE 3BYKOB
JKUBOTHBIMH, 3€MIICTPSICEHHE, CEHCMMUYECKHE BOJIHBI, LIYHAMH, 3XO, LBETa TEll,
ONTUYECKHE SBJICHUS B  TPUPOJAE, OWOJIOTHYECKOE  JeWCTBUE  BUAMMOTO,
yIBTPapUOIECTOBOIO M PEHTTEHOBCKOTO H3JIYYCHUH, €CTECTBEHHBIM DPaTUOAKTHBHBIN
(GOH, KOCMHMYECKHE JIy4d, DPAaJUOAKTUBHOE M3JIyYeHHE MPUPOJHBIX MHUHEPAJIOB,
JieicTBUE paJlnOAKTUBHBIX U3JIyYCHUH Ha OPraHU3M 4elloBeKa), IPU 3TOM MEePEBOAUTH
NPaKTUYECKYIO 3a7ady B Y4eOHYIO, BBIIENATH CYIIECTBEHHBIE CBOMCTBA (IIPHU3HAKH)
(bu3NYECKUX SIBICHUN;

OIMCHIBATh M3YYECHHBIC CBOMCTBA Tel U (pU3MUYECKHE SBICHUS, UCTIONB3Ysl (PH3NUECKUE
BEJIMYMHBI (CPEIHSAS U MTHOBEHHAs CKOPOCTb Tejla IPU HEPABHOMEPHOM JABH)KEHUU,
YCKOpEHUE, NEPEMEILEHUE, IIyTh, YIJIOBas CKOPOCTb, CUjla TPEHMsI, CUJA YIPYTOCTH,
CHJIa TSXKECTH, YCKOPEHHE CBOOOJHOIO MaJieHHsl, BEC Teja, UMIYJbC Tejla, UMITYJIbC
CWJIbI, MEXaHUYecKasi paboTa U MOIIHOCTb, MOTEHIIMAJIbHAS HEPIUs Teja, MOJAHIATOIO
HaJ[ IOBEPXHOCTHIO 3€MJIM, IOTEHIIMAIbHAS SHEPIHs CKATOM MPYKUHBI, KHHETHYECKAS
SHEPIHs, MOJIHAs MEXaHUYecKas SHepIus, MepHoJ] U 4acToTa KojeOaHH, AJTMHA BOJIHBI,
IPOMKOCTB 3BYKa M BBICOTa TOHA, CKOPOCTb CBETA, MIOKA3aTENIb MPEIIOMIIEHUS CPEJIbI),
IIPU ONKCAHUU NPABUIBHO TPAKTOBAaTh (PU3MUECKUN CMBICI MCHOJIb3YEMbIX BEIUYMH,
0003HaYeHHs] U €AMHUIIBI (PU3UUYECKUX BEJIUYMH, HaXOJIUTh (DOPMYIIbI, CBSA3BIBAIOLINE
JAHHYIO (PU3UYECKYIO BETMUUHY C IPYTMMHU BEJTMUYMHAMHU, CTPOUTDH IpaUKH H3ydEHHBIX
3aBUCUMOCTEN (PU3HUECKUX BEIUYHH;

XapakTepu3oBaTh CBOMCTBA Tell, PU3NUECKUE SIBICHUS M MPOLECCHI, UCIOIb3Ysl 3aKOH
COXpPAHEHHUs DHEPIUH, 3aKOH BCEMUPHOIO TATOTCHUS, NPUHLUI CYNEPHO3ULIUHA CHII,
IIPUHIUIT OTHOCHTEIBHOCTH [ 'anmuiies, 3akoHbl Hpr0TOHA, 3aKOH COXpPaHEHUS UMITYJIbCA,
3aKOHBl OTPaXEHUS W IPEJIOMIICHHs CBETa, 3AaKOHBl COXPAHEHWUS 3apsAl0BOTO H
MacCcOBOTO YUCEI IIPHU SIEPHBIX PEaKIHSIX, IPU ITOM JaBaTh CJIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3allMChIBATh €r0 MATEMATUYECKOE BBIPAXKEHUE;

OOBSICHATh (pU3MYECKHe TMPOLECCHl M CBOWCTBA Tell, B TOM 4YHCIE M B KOHTEKCTE
CUTyallUll  INPAaKTUKOOPUEHTUPOBAHHOIO  XapakTepa:  BBIABIATbL  [IPUYUHHO-
CJICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHNE U3 2—3 JTIOTUYECKHX IIIaroB ¢ OMOPOi Ha 2—
3 u3y4YeHHBIX CBOWCTBa (U3MYECKUX SBIEHUM, (QU3NYECKUX 3aKOHOB WJIU
3aKOHOMEPHOCTEH;



pelaTh pacuéTHbIE 3a1a4M (ONHUPAIOLIUECS HA CUCTEMY U3 2—3 ypaBHEHUI ), UCIIONb3Ys
3aKOHBl M (DOpMyJIbl, CBSI3BIBAOLIME (PU3MUYECKHE BEJIMYMHBI: HAa OCHOBE aHaIM3a
yCIIOBHS 3a/laud 3alKChIBaTh KpaTKOe YCJIOBHE, BBIABIATH HEJOCTAIOIIUE WIIN
U30BITOYHBIE JTAaHHBIC, BHIOMPATh 3aKOHBI U (POPMYIIBI, HEOOXOAUMBIC AJISI PELICHUS,
OPOBOJIUTH PAaCUY€Thl U OLICHWBAaTh PEATUCTUYHOCTh IIOJIYYEHHOTO 3HAYEHUs
(bu3n4eCcKOil BETUUNHBL;

pacrio3HaBaTh poOJIEMbl, KOTOPbIE MOKHO PEIINTh IPU MOMOLIH (PU3MUECKUX METOJIOB,
UCMONb3Yysl OIMCAaHHWE MCCIEOBAHUSA, BBIJCIATh IPOBEPSIEMOE IPENIOJIOKEHHUE,
OLICHUBATh MPABUIBHOCTh MOPSAKA HPOBENCHUS HCCIEAOBAaHUS, IeNaTh BBIBOJHI,
UHTEPIPETHPOBATH PE3YNIbTAThl HAOIIOIEHUH U OIBITOB;

IPOBOJUTH OMBITHI MO0 HAOMIOACHUIO (PU3MUECKUX SBICHUNA WM (PU3MYECKHX CBOWCTB
Tel (M3y4eHue BTOpOro 3akoHa HpIOTOHaA, 3aKOHA COXpaHEHHS YHEPTUH, 3aBUCUMOCTh
nepuoJia KojaebaHuil NpyKMHHOTO MasTHUKA OT MaccChl rpy3a U KECTKOCTHU IPYKUHBI U
HE3aBUCUMOCTb OT aMIUIUTYAbl MAJIbIX KOJI€OaHUH, IPSIMOJIMHENHOE paclpoCTpaHEeHHUE
CBETa, pa3jIoKeHHe OENIOro CBETa B CIEKTP, U3YUYEHUE CBOMCTB H300paKEHUS B TNIOCKOM
3epKajie U CBOWCTB M300pa)keHUs MpeAMeTa B coOuparoled JuH3e, HaOJIoJAeHHe
CIUIOIIHBIX ¥ JIMHEHYaTBhIX CIEKTPOB M3JIyYEHHs): CaMOCTOSITEIbHO COOUpPATh
YCTAHOBKY M3 H30BITOYHOrO Habopa 00OpyHOBaHMs, ONUCHIBATH XOJ OIBITa U €ro
pe3yabTaThl, (GOPMYITHPOBATH BHIBOKI;

IPOBOJIUTH IPU HEOOXOAMMOCTU CEPUI0 MPSMBIX H3MEPEHUH, OINpenenss cpenHee
3HaYCHHE H3MepsSeMOl BEeNWYMHBI ((POKYCHOE pacCTOSHHE COOMPAIOUICH JIMH3HI),
000CHOBBIBATh BHIOOD crioco0a m3MepeHus (M3MEPUTEIBHOTO TpUOopa);

IPOBOJUTH HCCIICAOBAHUE 3aBUCUMOCTEH (DU3MYECKHX BEIMYHMH C HCIOJIH30BAHUEM
HPSAMBIX U3MEPEHUH (3aBUCUMOCTb ITyTH OT BPEMEHU IPH PABHOYCKOPEHHOM JIBUKEHUHU
0e3 HauaJIbHOM CKOPOCTH, NepHoia KojaeOaHUi MaTeMaTHYECKOI0 MasiTHUKA OT JAJIUHBI
HUTH, 3aBUCHMOCTH yTJIa OTPAXCHUS CBETA OT YIJIa MaJeHUs M yria MpeJOMIICHHUS OT
yIiia MajieHus1): MJIaHUPOBaTh HMCCIEIOBAHUE, CAMOCTOSITEIbHO COOMpAaTh YCTaHOBKY,
(bUKCUpOBaTh pPe3yabTaThl MOJYYEHHOM 3aBUCUMOCTH (U3MYECKUX BEIWYMH B BUJE
TaOJIUI U TpaUKOB, A€TaTh BEIBOABI 110 PE3yJIbTaTaM HUCCIIEI0BaHMS;

IPOBOJUTh KOCBEHHBIE H3MEpEHHUs (U3UUYECKUX BEIUYMH (CpelHss CKOpPOCTh U
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JIBUKEHUHU, YCKOPEHHE CBOOOIHOIO MaJeHHUS,
KECTKOCTh TPYKUHBI, KOAPPUIMEHT TPEHUS CKOJBXKEHHs, MeXaHudeckass paboTta u
MOIITHOCTb, YaCTOTA U MIEPHOJI KOJIeOaHNI MaTEMaTHIECKOTO U IPY>KUHHOT'O MasiTHUKOB,
ONTHYECKas cuja coOuparolel JHMH3bI, pPaJuOAaKTUBHBIA (OH): MJIAHUPOBATH
U3MEpEHHusi, coOMpaTh HKCHEPUMEHTAIbHYI0 YCTAaHOBKY M BBINOJHATH W3MEPEHUs,
CIIeysl IPeI0KEHHOM MHCTPYKIINH, BEIYUCIISATH 3HAUCHNE BETMUYMHBI M aHATH3UPOBATh
MOJTy9YEeHHBIE PE3YIIBTATHI C YIETOM 33JJaHHOM MOTPEITHOCTH U3MEPEHHUH;

coOnrofaTh TMpaBuja TEXHUKHM O€30MacHOCTH TMpu pabore ¢ J1ab0paTOpHBIM
00opyoBaHUEM;

pa3nuyaTth OCHOBHBIC TPU3HAKK H3YYEHHBIX (U3MYECKHX MOJENeH: MaTepuaibHas
TOYKa, aOCOITIOTHO TBEPAOE TENO, TOUYEYHBIM HMCTOYHUK CBETA, Jy4, TOHKAs JIMH3A,
IUTaHETapHast MOJIENb aTOMA, HYKJIOHHAs MOJIENIb aTOMHOTO SI/pa;

XapaKkTepru30BaTh TPHHIUIBI JCHCTBHUS HW3YYEHHBIX MPHOOPOB W TEXHHUYECKUX
YCTPOMCTB C ONOPOH HA UX OMMUCAHUS (B TOM YHUCIIE: CIUJIOMETP, TaTUUKU MOJIOKESHUS,
pacCTOSIHUS M YCKOPEHHS, PaKeTa, dX0JI0T, OUKH, TIEPUCKOII, (poToarnmapaT, ONTHIECKHE



CBETOBOJIbl, CIIEKTPOCKOI, JO3UMETp, Kamepa BuibcoHa), ucrnonb3ys 3HaHUA O
CBOMCTBaX (PM3NYECKUX SIBICHUI U HEOOXOIUMBIE (PU3HMUECKUE 3aKOHOMEPHOCTH;
UCIIOJIb30BaTh CXEMbl U CXEMaTHUHbIE PUCYHKH M3YyYEHHBIX TEXHHYECKUX YCTPOWCTB,
U3MEPUTENBHBIX MPHUOOPOB U TEXHOJOTHMUECKUX MPOIECCOB MPH PEUICHUH y4eOHO-
IPAaKTUYECKUX 3ajjay, ONTUYECKUE CXEMbI JJIS MOCTPOCHMS M300paKeHU B IJIOCKOM
3epKajie ¥ coOuparoLeil JuH3e;

OPUBOANUTH TpPHUMEPbl (HAXOAUTh MH(MOPMALMIO O MpUMeEpax) MPAKTHYECKOro
UCMOJIb30BaHUS (PU3MUECKUX 3HAHUH B TIOBCEJAHEBHOW XM3HM A OOecredeHus
0€30MaCHOCTH TpH OOpaIleHUH C NPUOOpPaMU U TEXHHUYECKUMH yCTPOIMCTBaMH,
COXpaHEHMsI 370pOBbsi M COOJIIOJIEHHS HOPM OSKOJOTMYECKOI'O IIOBEACHMS B
OKpYKalolllei cpee;

OCYLIECTBIISATh MOMCK HWHPOpManuu (uzndeckoro conepxkanus B HWHTepHere,
CaMOCTOSITENIbHO (OPMYJIMPYsl IMOMCKOBBIM 3alpoc, HAXOAUTh IIyTH OIpelesIeHUs
JIOCTOBEPHOCTH TOJY4YEHHOW HMH(pOpMAlMM Ha OCHOBE UMEIOIIMXCS 3HAaHUH U
JIOTIOJTHUTEIbHBIX HCTOYHUKOB;

UCIIOJIb30BaTh MPH BBHIIOJHEHUH YUEOHBIX 3a/laHUil HayYyHO-IIOMYJSPHYIO JINTEPaTypy
(U3UYECKOT0 CO/IEPKAHUSL, CIIPABOYHbIE MaTEepHUaJIbl, pecypchl ceT HTepHeT, BIajeTh
npuéMaMM KOHCIEKTHPOBAaHHUS TEKCTa, IpeoOpa3oBaHUs HMHPOpPMALUM M3 OJHOMN
3HAKOBOW CHCTEMBI B IPYTYIO;

C03/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOILEHUS HA OCHOBE UH(POPMALIUU U3
HECKOJIbKUX HMCTOYHUKOB (DU3UYECKOTO COJAEp)KaHUs, MyOJIMYHO IMpPeJCTaBIATh
pe3ysIbTaThl IPOEKTHOM WM MCCIIEI0BATENbCKON IEATEIbHOCTH, TP 3TOM IPAMOTHO
UCIIOJIb30BaTh M3YYEHHBIM MOHATUHHBIA ammapar H3y4aeMmoro paszgena (U3NKd U
COIIPOBOKJATh BBICTYIUIEHHWE IIPE3eHTAled ¢ Y4€ToOM OCOOEHHOCTEH ayauTopuu
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KJIACC

Ne
n/n

Pa3nea 1. ®usuka u eé poab B

HaumenoBanue
pa3aesioB U TeM
NMPorpamMmbl

®dusuka - HayKa o

KoanuecTBo 4acoB

Bcero

MMO3HAHHUMU O

KoHnTpoJbHbie
padoThI

KPY’Kalolero Mupa

IIpakTHYeckue
padoTshI

1.1 2
IpUpoJIe
Ddusuyeckue
1.2 2 1
BEJIUYHUHBI
EcrecTBennonay4yHbIN
13 b 2 1
METO]I HO3HAHUS
Hroro no paszneny 6
Pasnea 2. IlepBoHayaibHbIe CBeACHNS 0 CTPOCHUH BelleCTBA
2.1 CrtpoeHue BemiecTBa 1
JBrxenue u
2.2 B3aUMOEHCTBHE 2 1
YaCTHUI] BEIIECTBA
ArperaTHble
23 P 2
COCTOSIHUS BeIecTBa
Hroro no paszneny 5

IIporpamma
BOCIIMTAHUSA

1.Ycranosnenue

JIOBEPUTEIbHBIX
OTHOLICHHH  MEXKIY
He1arornyeckum
PabOTHUKOM u
y4aIuMucs.
2.Ilo6yxnenue
yyamuxcst co0aro1aTh
Ha ypoKe
OOIIeTTPUHATHIE
HOPMBI  TIOBEJICHUS,
OPUHIUNBL  y4eOHOM
JVICTIATUTHHBI u
CaMOOpraHu3aIUH.

3.IlpuBneuenune

BHUMAaHUSl y4YalluXxcs
K [IEHHOCTHOMY
aCmeKkTy HU3y4aeMoro
Ha ypoKax MaTepuaa,
OpraHu3aus padoThI
YYaIuxcs c
MOJIy4aeMoOU Ha ypoke
COIMAILHO 3HAYMMOM
uHpopmanuei,

AHULIUUPOBAHUE eé

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchbl

bubmuoreka [{OK
https://m.edsoo.ru/7f416194

bubmuoreka [IOK
https://m.edsoo.ru/7f416194

bubnunoreka LIOK
https://m.edsoo0.ru/7f416194

bu6mmoteka IIOK
https://m.edso0.ru/7f416194

but6mmorexa [IOK
https://m.edso0.ru/7f416194

bubnunorexa LIOK
https://m.edso0.ru/7f416194
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00CyXIeHHS,
BBICKA3bIBAaHHC
VYAIIUMKCS ~ CBOETO
MHEHUS 10 €€ OBOAY,
BBIPAOOTKH CBOErO K
HEW OTHOIIICHMS.

4 IlpumeHeHue Ha
ypoKe
WHTEPaKTUBHBIX (HOPM
paboThI C yUaITUMUCS:
paboThl B Tmapax, B

rpymmax.
5.0pranuzanus

medcrBa
MOTHBHPOBAHHBIX

SPYAUPOBAHHBIX
yuammxcs HaJ uxX
HEYCIEeBAIIIUMU
OJ/THOKJIACCHUKAMH.
Pasznen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl
31 MexaHudeckoe 3 bubmmoteka IIOK
IBUKEHUE https://m.edso00.ru/7f416194
3.9 Huepnus, macca, 4 bubnunorexa LIOK
MIOTHOCTh https://m.edsoo.ru/7f416194
bubmuoreka [{OK
33 (-una. Brnst o 14 L https://m.edS(])lo.ru/7f416194
Uroro no pazneny 21 1.YcranoBnenue

Paszneun 4. /laBjieHne TBEPABIX TeJl, )KMIKOCTEH U ra3oB

4.1

[asnenue. Ilepenaya
JIaBJICHUS TBEPABIMU

3

JIOBEPUTEIbHBIX
OTHOILIEHUN MEXKY
MeAarorn4ecKuM

pabOTHUKOM "

bubnunoreka LIOK
https://m.edsoo0.ru/7f416194
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TeJaMH, YKHJIKOCTSIMU
U Ta3aMu
4.2 JaBnenue KUIKOCTH )
ATtmocdepHoe
43 dep 6
JIaBJICHUE
JleficTBuE KUAKOCTH
Y ra3a Ha
4.4 i 7
NOrpyXEHHOE B HUX
TEJI0
Uroro no pazneny 21
Pa3nea 5. PaGoTa n MoHOCTB. JHEprus
51 Pabora 1 MoImHOCTH 3
5.2 [IpocThie MeXaHU3MBI )
MexaHuyeckas
5.3 4
SHEPTUs

y4aIuMHcs.
2.IloOyxnenue
yJaluxcsi coooaaTh
Ha ypoKe
OOIIETTPUHATHIE
HOPMBI  TOBEJCHHUS,
MPUHIMIIBL  y4eOHOM
JVCIIATUTHHBI "
CaMOOpraHU3aIUH.
3.IlpuBneuenue
BHUMAaHHUS YYaIIUXCs K
[EHHOCTHOMY aCIeKTY
H3y4aeMoro Ha
ypoKax  marepuana,
opraHuzanysi paboThl
yUaIIuXCs c
MoJTyyaeMoil Ha ypoke
COIIMAIBHO 3HAYUMOH
uHpopmanue,
WHUIUUpOBaHUE €&
o0cyXeHus,
BBICKa3bIBaHUE
y4yalllUMHUCST  CBOETO
MHEHHUS 10 €€ TOBOY,
BBIPAaOOTKH CBOETO K
HEW OTHOILECHHUS.
4.Ilpumenenue Ha
ypOKe MHTEPaKTHBHBIX
dbopm  paboTel  C
y4YaliuMHucs: paboThl B
napax, B rpyImnmnax.
5.0pranuzanus

medersa
MOTHBHPOBAHHBIX

bubnunoreka LIOK
https://m.edso0.ru/7f416194

bub6nmoreka [IOK
https://m.edsoo.ru/7f416194

bubnuoreka [IOK
https://m.edsoo.ru/7f416194

bu6nmorexa LIOK
https://m.edsoo0.ru/7f416194

bu6mmoreka IIOK
https://m.edsoo0.ru/7f416194

bubmuoreka [{OK
https://m.edsoo0.ru/7f416194
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3PYAUPOBAHHBIX
y4amuxcs HaJl ux
HEYCIEeBAIOIIMMU
OJTHOKJIACCHUKAMHU.

Hroro no pazaeny 12
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO 68 12

YACOB I10 ITPOTPAMME




8 KVIACC

H KounyecTBO 4yacoB JJIeKTPOHHbIE
Ne auNenopare [Iporpamma (uu¢possre)
pa3aesioB U TeM Koutpoabnbie IIpakTuyeckue
n/n POrpaMMBI Bcero 6 6 BOCIIUTAHUS 06pa3OBaTeJIbele
a00ThbI a00ThbI
P P pecypchbl
Pa3pen 1. TenioBble iBJIeHUSA
11 Crpoenue u 7 1.Ycranosnenue bubnuorexa [JOK
' CBOMCTBA BEILECTBA JOBCPUTECITHHBIX https://m.edsoo.ru/7f4181ce
| OTHOILICHUH MEX,
Tennoseie Y Bubmmoreka HOK
1.2 21 1 5 Me1arOruIYeCKUM
IPOLIECCHI PAGOTHHKOM a4 https://m.edsoo.ru/7f4181ce
Wroro mo pazneny 28 yaIuMHICA.

Pa3pes 2. DiekTpuyecKkHe M MATHUTHBIC SIBJICHHSA

DNeKTpUUYECKHE
3apsibl.

2.1 3apsKEHHBIE Tela
U UX
B3aUMOo/IeiCTBHE

TlocTosTHHBIN
2.2

AIIEKTPUYECKHI TOK

20 2

MaruurtHsie
2.3

SIBJICHUA

DNeKTpOMarHuTHas
VHYKIUS

2.4

1.5

2.Ilo6yxnenue
y4Yaluxcsi  CoOJI0aTh
Ha ypOKe
OOLIENPUHATHIE HOPMBI
MOBEICHUS, TPUHIUIIBI
y4eOHON JAUCITUTUTHHBI
Y caMOOpTraHU3aIiu.
3.IlpuBneuenue
BHUMAaHUS y4alluxcs K
IIEHHOCTHOMY aCIIeKTY
M3y4aeMOTo Ha ypoKax
MaTepuaa,
opranmuzanusi  paboThI
yaanuxcs c
MoJIy4aeMoil Ha ypoke
COIIMAIBHO  3HAYMMOU
uHpopManue,
WHULIMUPOBAHNE eé
o0CyXIeHus,
BBICKa3bIBaHUE

bu6nmoreka [JOK
https://m.edsoo.ru/7f4181ce

bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce

bu6mmorexa [IOK
https://m.edsoo.ru/7f4181ce

bubnmoreka [JOK
https://m.edsoo.ru/7f4181ce
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yYaIUMUCS CBOETO
MHEHUA 10 €€ MOBOAY,
BBIPAOOTKH CBOETO0 K
HEHW OTHOIIICHHS.

4 IlpumeHenue Ha
YpOKE HMHTEPAKTUBHBIX
dhopm paboThI c

ydJamuMucs: paboTel B
napax, B TpyInax.
5.0pranu3zanus

medcTBa
MOTHBUPOBAHHBIX U

SPYIUPOBAHHBIX
y4anmxcsi Haj ux
HEYCIEBAIOIIUMHU
OJTHOKJTACCHUKAMH.

Uroro no pazaeny 37

PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO

- 68 14.5

YACOB I10 [TPOTPAMME




9 KJIACC

KoJsun4yecTBo 4acos JJIeKTPOHHbIE
N HaumenoBanue . (undpoBbIe)
, PaseJIoB H TeM Konrpoabnesie  IIpakruyeckue porpamMma
n/n Bcero BOCIIUTAHUSL 06pa3OBaTe.IIbele
NPOrpamMMbl padoThI padoTbI
pecypchbl
Pa3zgen 1. Mexannueckue siBJICHUA
MexaHudeckoe 1.YcranoBnenue
11 IBIKEHUE U 10 1 AOBCPUTCIIbHBIX bu6mmorexa [IOK
' Croco0bI €ro OTHOLICHHM  MEXKAY  https://m.edsoo.ru/7f41a4a6
Mearorn4ecKuM
OTMCaHUs
pabOTHUKOM u
12 Bsaumoneiicteue 20 1 3 VYaIIIMHCH. bubnnorexa [JOK
TCI 2.IToGyxneHue https://m.edsoo.ru/7f41a4a6
3aKOHEI ydammxes  coOmonaTh  Bugnporexa IIOK
COXpaHEHHS https://m.edsoo.ru/7f41a4a6

Hroro no pazneny

40

Pa3zgen 2. Mexann4ueckue KOJIe0aHUA U BOJHBI

21 Mexanuueckue
' KoeGaHus
99 Mexanuueckne

BOJIHBL. 3BYK

Hroro no pazneny

7 3
8 1 3
15

Paspgen 3. DiieKTpOMarHuTHOE 10J1€ M 3JIEKTPOMATHUTHBIEC BOJIHBI

OOLIEPUHSATHIE HOPMBbI
MOBEJICHUSI, TPUHLIUIIBI
y4eOHON JAUCIUTUTMHBI
U CaMOOpraHU3alHH.
3.IlpuBneuenue
BHUMAaHHUS ydyalluxcs K
[EHHOCTHOMY aCIEKTY
M3y4aeMoro Ha ypokax
MaTepuana,
opranuzanus  paboTbl
yUaIuXxcs c
MoJTy4yaeMoil Ha ypoke

COIIMAIBbHO 3HAYMMOU
uHpopMalue,
WHULIMUPOBAHNE eé

o0CyXIeHus,
BBICKa3bIBAHHUE

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4ab

bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6
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https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

DJIEKTPOMAarHUTHOE
noJje u
3.1 6
AJIEKTPOMArHUTHBIE
BOJIHBI
Wroro mo paszneny 6

Pa3zgen 4. CBeToBbI€ AIBJICHUSA

3aKOHBI

4.1 pacnpocTpaHeHUs 6
CBeTa
JIuH3b1 1

4.2 ONITUYECKHE 6

npubopHI

y4yalyuMucs CBOETO
MHEHUS MO0 €€ MOBOLY,
BBIPAaOOTKH CBOETO K
HEW OTHOILECHHUS.
4.1lpumenenue Ha
YpOKE HMHTEPaKTUBHBIX
bopMm paboThI c
y4daluMucs: paboTel B
napax, B rpyImnax.
5.0pranuzanus
medcTBa
MOTHBUPOBAHHBIX U
PYAUPOBAHHBIX
yudalmxcs HajJ Uux
HEYCIEBAIOIIUMHU
OJTHOKJIACCHUKAMH.

bu6nmoreka [JOK
https://m.edsoo.ru/7f41a4ab

bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a4ab



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

Pasnoxenune

bubmumoreka [IOK
4.3 0 3
S S https://m.edsoo.ru/7f41a4a6
CIIEKTP
HWroro 1o pazaeny 15 1.YcranoBienue

Pa3gen 5. KBanToBbI€e IBJIeHUSA

Hcnyckanue n

51 IIOIJIOIIIEHUE CBETA 4
aTOMOM
Ctpoenue
5.2 P 6
aTOMHOTO S7pa
53 SnepHble peakuu 7
Hroro no pazneny 17

Pa3nes 6. [loBTopuTe1bHO-00001IAK0IM I MOYJIb

IToBTOpeHue n
000011IeHNE

6.1 CoJIepXKaHus Kypca
¢du3uku 3a 7-9
KJ1acc

JIOBEPUTEITBHBIX
OTHOILIEHUI MEXKTY
[1eIarOrM4eCKUM
PabOTHUKOM u
yYanuMucs.

2.ITo6yxnenue
ygammxcss  coOIroaaTh
Ha ypOKe
OOLIEIPUHATHIE HOPMBI
MIOBEJICHHS, TIPUHIIMIIBI
y4eOHON JTUCHUTITMHBI
U CaMOOpraHu3aI1u.
3.IlpuBneuenue
BHUMAaHHS YYalIuXcs K
[IEHHOCTHOMY AaCIIeKTY
M3y4aeMOro Ha ypokax
Marepuara,
opraHu3zanusi  paboThI
YHaIuXcst C
MOJIy4aeMOil Ha YpoKe
COIIMAIBHO  3HAYMMOWU

uHpopmanuei,
VHUIMUPOBAHUE eé
o0cyxaeHus,
BBICKa3bIBaHHE
yUYaIIUMUCS CBOETO

MHEHHS 110 €€ MOBOAY,
BBIDaOOTKH CBOETO K
HEW OTHOILICHHUS.

4.1lpumeHenue Ha

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4ab

bubmuoreka [JOK
https://m.edsoo.ru/7f41a4a6

bubmuorexa [JOK
https://m.edsoo.ru/7f41a4ab

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a4ab
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YPOKE HHTEPAKTUBHBIX
dbopm paboThI c
yUYaIIUMHUCS: PabOTHI B
napax, B IpyIIax.
5.0Opranuzanus

medcTBa
MOTHUBUPOBAaHHBIX U
IPYIUPOBAHHBIX
YUaIIUXCS HaJl UX
HEYCIICBAIOIIUMHU
OJTHOKJIACCHUKAMH.

Hroro no pazneny

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME




IHOYPOYHOE IINTAHUPOBAHHME

7 KJIACC
JIeKTPOHHBbIE NN (pPOBbIE
Ne i/ Tema ypoka KosaunyecTBo
o0pa3oBaTejibHbIE PeCypPChI
4acoB
1 ®u3nka — Hayka 0 Ipupojie. SIBJIeHus mpupobl. 1
DuU3nYECKUE SABICHUS
5 Mexanuueckue, TeIIOBbIe, YIEKTPUUYECKHE, MAaTHUTHEIE, 1
CBETOBBIE, 3BYKOBBIE SIBIICHUS
3 du3nuecKue BeIMYMHBI U UX U3MEPEHUE 1
Vpok-uccnenosanue "M3mepenue temneparypsl Ipu
4 ITOMOIIX KUJKOCTHOTO TEPMOMETPA U TaTYUKa 1
TeMneparypol"
] Kak ¢usuka u npyrue eCTeCTBeI:IHHe HayK{ U3y4aroT BuGmiorexa [IOK
MIPUPOLY. ECTeCTBeHHOHaquHIE METO/1 IO3HAHUS. ) 1 https://m.edsoo.ru/ff09f72a
Onucanne GpU3NIECKUX SBJICHHUH ¢ TOMOIIBIO MOJIENeH
VYpoxk-uccnenosanue "[IpoBepka rumoTessl: 1aaTbHOCTh
6 noJnéTa MapuKa, MyImeHHOTO TOPU30HTAIBHO, TEM OOIIbIIIE, 1
yeM OoJibliie BICOTA ITycKa'
7 Ctpoenue BemecTBa. ONbITHI, JOKa3bIBAIOIINE JUCKPETHOE 1 but6mmoreka [IOK
CTpOCHHE BEIIeCTBA https://m.edsoo.ru/ff09fe0a
8 1 bubmuorexa [JOK
JBusieHue HACTHIL BElleCTBa https://m.edsoo.ru/ff0a013e
9 Ypok-uccienoBanue «ONbITH MO HAOIIOJEHUIO TETIJIOBOTO 1
pacuIupeHus ra3oB»
10 ArperaTHble COCTOSIHHSI BEIIECTBA 1



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

BzauMocss13b MCKOAY CBOMCTBaMH BCIHICCTB B PA3HBIX

11 arperaTHbhIX COCTOSTHUSIX U UX aTOMHOMOJIEKYIISIPHBIM Bubmmorexa LIOK
. https://m.edsoo.ru/ff0a0378
ctpoeHreM. OCOOEHHOCTH arperaTHbIX COCTOSHUNA BOJIbI
12 Mexannueckoe aBuxkeHue. PaBHoMepHOE U bubmumoreka [IOK
HEPaBHOMEPHOE JIBIIKCHUE https://m.edsoo.ru/ff0a05c6
13 Cxopoctb. EAMHUITEI CKOPOCTH bubmorexa [IOK
https://m.edsoo.ru/ff0a079c
14 Pacuet nmyTu u BpeMeHU IBUKEHUS bubmorexa [IOK
https://m.edsoo.ru/ff0a0ae4
15 Wuepuus. 3akon nnepuuu. BzaumoaeicTeue ten Kak bubnmnorexka HOK
NPUYMHA U3MEHEHHSI CKOPOCTH JBHIKCHUS TEJ https://m.edsoo.ru/ff0a0c10
16 ITnoTHOCTE BemecTBa. Pacuer maccel 1 00beEMa Tela I10 €ro bu6nunoreka [IOK
IIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHas pabota «OnpeaeneHue mI0THOCTH
TBEPJOTO TENIa»
" " bubmoreka [JOK
18 Pemenue 3agad mo reMme "IIOTHOCTE BeliecTBa https://m.edsoo.ru/ffoal23c
19 Cuita Kak XapakTepHCTHKa B3aumoaencTeus Ten. Cuna
ynpyrocty. 3akoH ['yka
JlaGopaTtopHnast pabota «3yueHne 3aBUCUMOCTH
20 pacTsbkeHus (edopManun) NPy HUHbBI OT NPHIIOKEHHON
CHUJIBD»
21 SBnenne Tarorenus. Cuia TSHKECTH
CBsi3b MEX1y CHIION TSKECTH U Maccoil Tena. Bec Tena. bubnmoreka [JOK
22
Pemenne 3amau no teme "Crta Tsxecti" https://m.edsoo.ru/ff0al778
23 Cwita TsbKecTH Ha Apyrux miaHetax. Gusundeckue bubnuoteka [JOK

XapaKTEPUCTHKH IJIAHET

https://m.edsoo.ru/ff0a1502
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bu6nuoreka [IOK

24 Hsmepertne cit. JitnaMomeTp https://m.edsoo.ru/ff0al8cc
25 Bec Tena. HeBecomocTh bubmorexa LIOK
https://m.edsoo.ru/ff0al778
26 Ciio)keHue ABYX CHJI, HAPABJICHHBIX MO OJHON MPSMOM. bubmuorexa [JOK
PaBHOIEHCTBYIOIIAS CHIT https://m.edsoo.ru/ff0ala70
27 Pemenue 3amgau no reme "PaBHonelicTByromas cui'
28 TpeHune CKobXKEHUs U TPEHUE NTOKOs. TpeHue B pupoae u bubnmnoreka HOK
TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaboparopHas pabota «/3yueHne 3aBUCUMOCTH CHJIIBI
29 TpeHI/II)}I CKI:)J'IB)KIG)HI/ISI oT CI/IJ'I}I,:II JIaBJICHUS U XapaKTepa bubmorexa LIOK
. https://m.edsoo.ru/ff0alcc8
CONPUKACAIOLINXCS TOBEPXHOCTEN»
30 Pemenue 3agau Ha onpenesieHUe paBHOACHCTBYIOLIEH
CHUJIBI
31 Pemenue 3amau mo remam: «Bec Tenay, «I'paduueckoe bubmuoteka [JOK
u3o0pakeHue cuin», «Cuitbl», «PaBHOACHCTBYOMIAS CHII» https://m.edsoo.ru/ff0alde0
KonTponbhas pabota mo remam: «MexaHudeckoe
32 JIBUKEHUE», «Macca, IIIOTHOCThY, «Bec Tenay,
«I'paduueckoe nzobpakenue cun», «CUIbD»
33 Jasnenue. CriocoObl yMEHbBIIICHUS U YBETTUYCHUS JaBICHUS Bubmmorexa LIOK
https://m.edsoo.ru/ff0a20a6
34 JaBnenue ra3a. 3aBUCUMOCTH JIABJICHHS Ta3a OT 00bEMa, bubnuotexa [JOK
TEMITEPaTYPhI https://m.edsoo.ru/ff0a2376
35 Ilepenaua naBieHust TBEPABIMU TEJIAMH, KUIKOCTIMU U bu6nuoreka [IOK
ra3zamu. 3akoH [lackans https://m.edsoo.ru/ff0a25b0
36 JlaBiieHnE B )KUJIKOCTH U Ta3€, BBI3BAHHOE JICICTBUEM CHJIbI bubnuoteka [JOK

TAXKECCTHU

https://m.edsoo.ru/ff0a2718
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Pemenue 3anau 1o teme «JlapieHue B )KUAKOCTH U Ta3e.

bu6nuoreka [IOK

37 3akon [Tackass» https://m.edsoo.ru/ff0a2826
38 CooOmaronuecs COCyIbl bubmorexa LIOK
https://m.edso0.ru/ff0a2970
39 [M'uapaBnuyeckuii nmpecc bubmmorexa LIOK
https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopiHeBOM )KUIKOCTHBIN HACOC
£ odomomt Soun. Sshcamoors stvecepnoro gesteni BuGmonexa LIOK
OT BHICOTHI HAZ YPOBHEM MODS https://m.edsoo.ru/ff0a2b5a
bubnmnoreka HOK
42 Bec Boznyxa. AtmocdepHoe gaBieHue https://m.edscL)E).ru/ff0a2b5a
43 Usmepenune armocdepnoro napnenus. OnbiT Toppudenin ﬁ:tf::?/?]:.egic]i)(.)rﬁ/ff 0a2das
44 3aBUCUMOCTh aTMOC(EPHOTO JaBJIEHUSI OT BBICOTHI HaJl bubnnorexka HOK
YPOBHEM MOPSI https://m.edsoo.ru/ff0a2fc4
45 bapomerp-anepoua. ATMocdepHoe 1aBiIeHnEe Ha bubmuoreka [JOK
Pa3IUYHBIX BBICOTaX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amau mo reme "AtmochepHoe gaBieHue"
47 JleiicTBHE )KUAKOCTU U Ta3a Ha MOTPYKEHHOE B HUX TEJNO. bu6muoreka [JOK
ApxuMesioBa cuiia https://m.edsoo.ru/ff0a3276
48 JlaGopatopHas pabota «OnpeaeneHne BbITaIKHBAIOIIEH bubmuoreka [JOK
CHWJIBI, IEHCTBYIOIIEH Ha TENO, MOTPYKEHHOE B KHUIKOCTH) https://m.edsoo.ru/ff0a33fc
19 susmemotnt seea1ena s sose o oGuEwa PRI EuGorexa LIOK
JKHIKOCTS 4aCTH Ty https://m.edsoo.ru/ff0a3514
50 [1naBanue Ten bubamoreta LIOK

https://m.edso0.ru/ff0a3a96
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JlaboparopHuas pabota "KoHCTpyrpoBaHHE apeoMeTpa Hin

51 KOHCTPYHPOBAHUE JIOJKH U OIpeieieHne e
rpy3onoabéMHoOCTH"
Pemenue 3amau mo Temam: «IlnaBanue cymos.
52 Bo3znyxomiaBanuey, «/laBienue TBepI[LIz]( TeJI, JKUJIKOCTEH bubmorexa HOK
J Ta30By https://m.edsoo.ru/ff0a3654
53 Mexannueckas paboTa Bubmmorexa LIOK
https://m.edsoo.ru/ff0a3f82
54 MouHocTts. EauHuIBI MOIIHOCTH bubmorexa [IOK
https://m.edsoo.ru/ff0a3f82
55 VYpok-uccnenoBanue "Pacyér MOIIHOCTH, pa3BUBAEMOI
pu 1noabEME 10 JecTHULEe"
56 [TpocTeie Mexanu3mebl. Peruar. PaBHOBecue cuil Ha peruare
KonTponbhas pabota no teme «/laBneHue TBepabIx Ted,
57 KUAKOCTEN U ra3oBy» / Beepoccuiickas mpoBepovHast
pabota
Peseprubriit ypok. PabGota ¢ Tekctamu no teme «JlaBieHue
58 TBépI;u,Ix TeJi],p KUJKOCTEN U Ta30BY / Bcepoccnﬁi:ll(aﬂ bubnuoreia LOK
https://m.edsoo.ru/ffOa4ffe
poBepoyHas pabora
59 Poruaru B Texnuke, ObITy U nipupoje. JlaboparopHas bu6muoreka [JOK
pabota «MccnenoBanue yCIOBHI paBHOBECHS phlyaray https://m.edsoo.ru/ff0a478e
60 Pemenue 3a1au mo Teme «Y CIIOBUSI PAaBHOBECHS phlYara Bubmmorexa LIOK
https://m.edsoo.ru/ff0a48a6
KoadduimenT nonesHoro neicTBus MeXaHU3Ma.
61 JlaGopatopHas pabota «3mepenue KII/] HakmonHoiM
MIOCKOCTH
62 Pemenne 3amag mo treme "Pabora, momuocts, KIT/" Bubmorexa TIOK

https://m.edsoo.ru/ff0a4c48
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Mexanunyeckas 3Heprus. Kunernueckas v oTeHLIMAIbHAs

bu6nuoreka [IOK

63 SHEPIHs L https://m.edsoo.ru/ff0a4252
64 3aKOH COXpaHEHMsI MEXaHUYECKON IHEPIUU 1 bubmorexa LIOK
https://m.edso0.ru/ff0a4360
VYPoK-3KCIIEpUMEHT MO TeMe "IKCIEPUMEHTAIbHOE
65 onpeieJIicHue N3MEHEHHUS! KHHETUUECKON 1 TTOTCHITHATIbHOM 1
SHEPrUU MPY CKATHIBAHUU TeJa [0 HAKIOHHOW MIOCKOCTH"
66 KonTponbhas pabota no teme «PaboTta 1 MOIIHOCTb. 1
OHeprus»
67 PeseprHblit ypok. PaboTta ¢ Tekctamu 1o Teme 1 bubnmnorexka HOK
"MexaHHuYeCKoe ABMKEHHE" https://m.edsoo.ru/ff0adee6
68 PesepBuslit ypok. Pabota ¢ Tekctamu no teme "Pabora. 1
MoriHocTb. DHeprus"
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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8 KVIACC

KoIMYecTRO JIeKTPOHHBbIE U(PPOBbIE 00pa3oBaTebHbIE
Ne ni/mn Tema ypoka 4acoB pecypent

1 OCHOBHBI€ TIOJIOKEHHSI MOJIEKYJIIPHO-KHHETHIECKOM 1 Bu6miorexa LIOK hitps://m.edsoo.ru/ff0a5256
TEOPUH M UX OIBITHBIEC TIOATBEPKICHHS

2 Macca u pazmep aTOMOB U MOJIEKYJT 1

3 Monen TUB EpAOTO, KHIIKOrO  ras000pasHoro 1 Bu6nuorexa LIOK https://m.edsoo.ru/ff0a540e
COCTOSIHUIA BEIIECTBA
OOBsICHEHHE CBOMCTB TBEPIOTO, KUIKOTO U

4 ra3o00pa3HOro COCTOSHUI BEIIeCTBAa HA OCHOBE 1
MOJIOYKEHHH MOJIEKYJISIPHO-KHHETHYECKON TEOPHH

5 Kpucrammdeckue u amopHbie Tena 1 bubnunorexa [IOK https://m.edsoo.ru/ff0a5800

6 CMaHBAHHE U KAMUILIAPHOCTS. lopepxHocTHOe 1 Bu6morexa [IOK https://m.edsoo.ru/ff0a5530
HaTsHKEHUE

7 TeruoBoe paciMpeHue u cxaTue 1 bubmuorexa LIOK https://m.edsoo.ru/ff0a5a26

g Temmeparypa. CBsi3b TeMItepaTypbl CO CKOPOCTHIO 1
TEIIOBOTO JBHYKEHHUS YaCTHII

9 BHyTpeHHﬂvﬂ sueprusl. CrocoOst H3MeHEHHS 1 Bu6motexa [IOK https://m.edsoo.ru/ff0a5c60
BHYTPEHHEH SHEPTHU

10 Bus! Temonepeaaun 1 bubmmoreka [{OK https://m.edsoo.ru/ff0a6412
VYpok-koHpepenius "TIpakTHuecKoe UCIIOTb30BAHUE

11 TETJIOBBIX CBOWMCTB BEIIECTB U MATEPUAIIOB B IIEJISIX 1 bubnunorexa [IOK https://m.edsoo.ru/ff0a65c0
sHeprocOepexxeHus"

12 KoaudecTBo TeImaoThl. Y aenbHas TEINIOEMKOCTh 1 bubnrorexa LIOK https://m.edsoo.ru/ff0a6976
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YpaBHeHue TerioBoro 6ananca. TermmooOMeH u

13 bubmuoreka [{OK https://m.edsoo.ru/ff0a7088
TEIIOBOE paBHOBECHE
JlabopaTtopHast pabota "HccnenoBanue siBJIeHUs

14 TEIJI000MEHA MPH CMEUTMBAHUH XOJIOTHOM 1 bubnunoreka LIOK https://m.edsoo.ru/ff0a6a98
ropsiueit BojbI"
PacueT konruecTBa TEMIOTHI, HEOOXOAUMOTO ISt

15 HArpeBaHus TeJla U BBIIEISIEMOTO UM IPU
OXJTAXKICHUH

16 Jlaoparopuiast paora "O”HpeﬂeneHHe yAembHO Bu6nmnoreka LIOK https://m.edsoo.ru/ff0aébb0
TEIUIOEMKOCTH BEIIeCTBA

17 DHeprus TOIUIMBA. Y IelbHAsL TEIUIOTAa CrOPAHUS bubnunoreka LIOK https://m.edsoo.ru/ff0a7b5a

18 ILnaperine it OTBEPACBANNE KPHCTAIIHECKIX Te. Bu6nuoreka LIOK https://m.edsoo.ru/ff0a71d2
VY aenpHast TEIUIOTA TUIABJICHUS

19 Jlaboparopiasi padora "O,r,l PeAieeHIe YACTLHO bu6mnoreka LIOK https://m.edsoo.ru/ff0a72fe
TETUIOTHI IJIABJICHUS JIbJ1a

20 [MapooOpa3oBanue u koHaeHCaIM. Mcnapenne bubnuoreka [IOK https://m.edsoo.ru/ff0a740c
Kunienue. Y nenbHas TemioTa napooOpa3oBaHus U

21 KOHJICHCAIIUU. 3aBUCHMOCTb TEMITEPATypPhl KHUIICHUS bubmmoreka [TOK https://m.edsoo.ru/ff0a786¢
OT aTMOC(EPHOTO JTABICHHUSI

22 BrraxHocTs BO3AYX2. Ha60pan) pHa1 padoTa bubnmnorexa LIOK https://m.edsoo.ru/ff0a7628
"OnpezneneHre OTHOCUTENBHOM BIaKHOCTH BO3yxa"

23 Pemenue 3a1au Ha onpe/ielieHUe BIAKHOCTH BO3/IyXa

24 [TpuHIIUTIBI paOOTHI TEIIOBBIX ABHUTraTeNci. [TapoBast
TypOuHa. /[BUTaTE]Ih BHYTPEHHETO CTOPAHHUS

25 KI1]1 rennosoro HBHiaTeM' Tertotie ABuraTeiH i bubmuoreka [IOK https://m.edsoo.ru/ff0a7c7c
3alUTa OKPYXKArOIIei CpeIbl

26 3aKOH COXpaHEHUs U MPEBPAICHUS SHEPTHH B

TCIJIOBBIX ITpoHIeccax
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[MoxroroBka Kk KOHTPOJIBHON pabOTE MO TeMe

27 "TermnoBble ssBicHHS. I3MeHEHHE arperaTHbIX bu6mmoreka [ITOK https://m.edsoo.ru/ff0a83f2
COCTOSIHHU BenrecTna"

28 Komtposenas pabora no reme "TteHOBHe ABJICHIA. bubnrorexa L{OK https://m.edsoo.ru/ff0a86ae
W3meHeHue arperaTHbIX COCTOSIHUM BeiecTna”

29 OnekTpuzanus Tei. J[Ba poja 3JeKTpUUECKUX
3apsI0B

30 VYpok-uccnenopanue "IneKTpuzanus T UHAYKIHEH
Y MIPU CONTPUKOCHOBEHUM"

31 B3aumozeiicTBue 3apshkeHHBIX Tell. 3akoH Kynona bubnunoreka LIOK https://m.edsoo.ru/ff0a87e4
DnekTpuueckoe noje. HampsskeHHOCTD

32 AJIEKTPUUECKOTo 1oJisi. [IpHHIMT Cynepro3uiuu bubaunotexa [IOK https://m.edsoo.ru/ff0a8a0a
SIEKTPUUYECKUX TOJIEH

33 Hocurenu snextpudeckux 3apsaoB. DJIeMeHTapHbIN
3apsa. CtpoeHue aToma

34 TIpOBOHHICH 1 IONCKTPHKH. 3AKOH COXpAHCHIA bubmmorexa L{OK https://m.edsoo.ru/ff0a8ef6
AIIEKTPUYECKOTO 3aps/ia

35 Pemtertite saja't Ha MpUMEHEHHE CBOMCTS bu6nuoreka IIOK https://m.edsoo.ru/ff0a90cc
AIEKTPUUYECKUX 3apsI0B

36 IICKTPHHECKIIH TOK, YCTOBILA €O CYIIECTBOBAI. bubmuoreka [{OK https://m.edsoo.ru/ff0a95a4
HcTouHnKH JEKTPUYECKOTO TOKA

37 JlelicTBUS SICKTPUIECKOTO TOKA bubmuoreka [{TOK https://m.edsoo.ru/ff0a96b2

38 Ypok-uccnenosanue "JleficTBre NEKTPUUECKOTO
TMOJIsI HA TIPOBOJIHUKH U JUAIEKTPUKHU"

39 DJIEKTPUIECKU TOK B METaJIaX, )KUIKOCTAX U ra3ax bubmmorexa LIOK https://m.edsoo.ru/ff0a9838

40 DJeKTpuyecKas 1ernb U €€ COCTaBHbIC YaCTH
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41

Cuna toka. JlaboparopHas padora "M3mepenue u
peryJupoBaHue CUJIbI TOKa"

bubnuoreka [{OK https://m.edsoo.ru/ff0a8bd6

42

43

44

DnexTpuueckoe HanpshkeHue. BonbTMerp.
JlabGopaTtopHast pabora "U3mepenue u
peryiaupoBaHue HanpspKeHus"

ConpoTuBjieHUE TPOBOJHUKA. Y ACIBHOE
COTIPOTHBIICHHUE BEIIECTBA

JlaboparopHas paboTa "3aBHCUMOCTh
AIEKTPUYECKOTO COMPOTUBIICHUSI POBOTHUKA OT €TI0
JUTMHBI, TIOIAAH MTONEPEYHOr0 CEUCHUS U
Marepuaia"

bubmuoreka [IOK https://m.edsoo.ru/ff0a%e14

bubmmorexa LIOK https://m.edsoo.ru/ff0aa738

bub6nuoreka IIOK https://m.edsoo.ru/ff0aa738

45

3aBUCHUMOCTH CHJIBI TOKA OT HampsbKeHus. 3akoH Oma
JUTS y4acTKa Lenu

bubmmoreka [{OK https://m.edsoo.ru/ff0aad4a

46

JlaGopaTtopHas pabota "lccnenoBanue 3aBUCUMOCTH
CHUITBI TOKA, WAYILETO Yepe3 pe3ucTop, OT
COIPOTHBIICHUS PE3UCTOPA U HANIPSDKEHUS Ha
pesuctope"

bubmuoreka [{OK https://m.edsoo.ru/ff0aa04e

47

48

[TocnenoBarenbHOE M MapaiieIbHOE COEAMHEHUS
IMPOBOAHUKOB

JlaboparopHuas pabota "IIpoBepka npaBuina
CJI0’KEHUS HANPSKEHUN MTPU MOCIIEI0BATEILHOM
COEIMHEHUH JIBYX PE3UCTOPOB"

bubmmoreka [{OK https://m.edsoo.ru/ff0aaa58

49

JlabopaTtopHast pabota "IIpoBepka mpaBwia sl CHUITBI
TOKa TPU MapauIeTbHOM COSTMHEHUN PE3UCTOPOB"

bubmuoreka [IOK https://m.edsoo.ru/ff0aadle

50

51

Pemenne 3a1a4 Ha mpuMeHeHue 3akoHa Oma st
pa3IMYHOTO COSAMHEHUS TPOBOTHUKOB

PaboTta 1 MOIITHOCTB ANMEKTPUIECKOTO TOKA. 3aKOH
[xoyns-Jlenna

bubmoreka [{TOK https://m.edsoo.ru/ff0aaf8a

bubnrorexa I{OK https://m.edsoo.ru/ff0ab124
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52

JlaboparopHuas pabota "Onpenenenue paboTs U
MOIIHOCTH 3JIEKTPHUYECKOIo ToKa"

bubnmoreka [{OK https://m.edsoo.ru/ff0ab3e0

53

54

55

DNEeKTpUYECKHE LIENU U TOTPEeOUTENN
AIIEKTPUUYECKON 3HEpPruu B ObITy. KopoTkoe
3aMbIKaHUE

ITocTOsITHHBIE MATHUTHI, X B3aUMOJCICTBUE
VYpoxk-uccnenosanue "M3ydeHue noyiel moCcTOSTHHBIX
MarHuToB"

bubnuoreka [{OK https://m.edsoo.ru/ff0ab660

bub6nuoreka [IOK https://m.edsoo.ru/ff0ac3d0

56

57

58

59

MarnautHoe none. MarHuTHOE T10JI€ 3EMITH U €70
3HAYECHUE T )KU3HA Ha 3eMITE

[ToaroroBka Kk KOHTPOJILHOU paboTe MO TeMe
"DnekTpuueckue 3apsaabl. 3apsHKEHHbIE Tela U UX
B3aumoeiicTBus. [10CTOAHHBIN 35eKTpUUECKU TOK"

KonrtponbHas paborta no reme "DnekTpudeckue
3apsapl. 3apsHKCHHBIE TENIa U UX B3aUMOICHCTBHSL.
[TocTosiHHBI AnekTpuyeckuii Tok" / Beepoccuiickas
npoBepoyHas paboTa

PesepsHblii ypok. Pabora ¢ TekcTamu 1o Teme
"TlocTosHHBIN AnekTpuyeckuii Tok" / Becepoccuiickas
npoBepoyHas paboTa

bubmmoreka [{OK https://m.edsoo.ru/ff0acOba

bub6muoreka IIOK https://m.edsoo.ru/ff0abd2c

bu6nuoreka [{OK https://m.edsoo.ru/ff0abea8

bu6nuoreka IIOK https://m.edsoo.ru/ff0acdc6

60

61

62

OneiT OpcTena. MarHuTHOE MOJIE JIEKTPHIECKOTO
TOKa MarauTHoe noJje KaTyHIIKH1 ¢ TOKOM

[IprmeneHne 3JIEKTPOMarHuTOB B TEXHUKE.
JlaboparopHas paboTta "M3ydenue aericTBus
MarHUTHOTO TOJIsl HA TPOBOJAHUK C TOKOM"
DIEKTPOABUTATEINb IOCTOSTHHOTO TOKA.
Hcnonb3oBaHue 3IeKTpOABUTATENICH B TEXHUYECKUX
yCTpoiicTBax U Ha TpaHcmopre. JlabopaTopHas

bubmmoreka [{TOK https://m.edsoo.ru/ff0ac1d2

bubmumoreka [{OK https://m.edsoo.ru/ff0ac74a

bubnuoreka [{OK https://m.edsoo.ru/ff0ac86¢c
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pabota "KoHcTpyrpoBaHUe U H3y4eHHE PAOOTHI

3NeKTpoBUraTes"
63 Onpitel @apanes. 3aKOH NEKTPOMArHUTHOM 1
uHaykuuu. [Ipasumno Jlenna
OnektporeHeparop. CrocoObl MoTydeHUs
64 AJICKTPUUCCKON IHEPTUU. DJIECKTPOCTAHITUN Ha 1
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTHH
65 [ToaroroBka Kk KOHTPOJIBHOU paboTe MO TeMe 1
"DJIeKTpUUECKUE U MAarHUTHBIE SIBJICHUS"
66 I;::;E:g;iiﬁiiiﬁ 110 TeMe "IICKTpHHECKIe I 1 bu6moreka LIOK https://m.edsoo.ru/ff0acb14
67 PesepaHbiii ypok. Pabora ¢ Tekerami 1o Tewe 1 bub6muoreka IIOK https://m.edsoo.ru/ff0acc5e
"TensoBble ABICHUS"
68 PesepsHblii ypok. Pabora ¢ TekcTamu 1o Teme 1
"MarHuTHbI€ SIBICHUS"
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

9 KJIACC

Ne Komriectso JIeKTPOHHBbIE U (pPOBbIE
n/n Tema ypoka acon oOpa3oBaTe/ibHbIE pecypchl
1 Mexanunueckoe JABMxkeHUe. MarepuaibHas TOUKa 1
2 Cuctema orcuera. OTHOCUTENBHOCTh MEXaHUYECKOTO IBUKEHUS 1 Bubmmorexa LIOK
https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE IPSMOJIMHEWHOE JBUKEHUE 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0ad19a
4 HepaBHomepHoe npsmonuHeiiHoe apuxkenue. Cpequss u 1
MI'HOBEHHAsl CKOPOCTh
5 [IpssmonuHEITHOE PABHOYCKOPEHHOE JBUKEHHE. Y CKOPEHUE 1 BH6H_HOTeKa Lok
https://m.edsoo.ru/ff0ad8d4
6 CKopocTh MPSIMOJIMHEHHOTO PABHOYCKOPEHHOTO JIBUKEHHUSI. 1
I'paduk cxopoctu
7 JlaGopatopHnas pabota "OnpezneneHne yCKOpEeHUs Teja Mpu 1 bubnuoreka [JOK
PaBHOYCKOPEHHOM JIBU)KEHHH TI0 HAKIIOHHOH IIOCKOCTH" https://m.edsoo.ru/ff0adb18
8 CoOonuoe nanenue tein. OneiTel [ annnes 1
9 PaBHOMepHOE aBMXEHME IO OKpYkHOCTH. [lepnon n yactora 1 bubmuoreka [JOK
obparenus. JInHeiHas U yriaoBas CKOPOCTH https://m.edsoo.ru/ff0ael76
10 LleHTpOoCTpEMUTENBHOE YCKOPEHHE 1
11 [IepBe1it 3ak0oH HeroToHa. BekTop cuibl 1 ﬁig:?lxe;asiellj/ 1036612
12 Bropoii 3akon HetoTona. PaBHonelicTBytomas cusa 1 Bubmmorexa LIOK
https://m.edsoo.ru/ff0ae72a
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bu6nuoreka [IOK

13 Tperuii 3akon Hetorona. Cyneprno3unus cui https://m.edso0.ru/ff0ae982
14 Pemenne 3ana4d Ha npuMeHeHue 3aKk0HOB HproToHa bubmmorexa LIOK
https://m.edsoo.ru/ff0aeb6c
15 Cuia ynpyroctu. 3akoH ['yka bubmmorexa LIOK
https://m.edsoo.ru/ff0aeca?2
16 Pemenue 3anay no teme «Cuina ynpyroctu»
17 Jlabopatopnas pabdorta «OnpeneneHne KeCTKOCTH TPYKUHBD» bubmmorexa LIOK
https://m.edsoo.ru/ff0aee28
18 Cuna Tpess bubmuorexa [JOK
https://m.edsoo.ru/ff0af738
19 Pemenue 3anau no teme «Cuia TpeHUS» bubmmorexa LIOK
https://m.edsoo.ru/ff0afa26
20 JlaGopatopHnas padora "Onpeznenenue Ko3ppuineHTa TpeHus bubnuoreka [JOK
CKOJIB)KEHHS" https://m.edsoo.ru/ff0af8be
21 Pemenue 3anau no teme "3akonsl HeroToHa. Cuna ynpyrocri. bubmuoreka [JOK
Cwuna tpenus" https://m.edsoo.ru/ff0afb8e
29 Cuia TSHKECTH U 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpEHHUE bubmuorexa [JOK
CBOOOIHOTO aIEHUS https://m.edsoo.ru/ff0af044
23 Ypok-koHpepeHnus "J{BrkeHre Tell BOKPYT TPaBUTAIIHOHHOTO
nentpa (Conneunas cucrema). ["amakTuku"
24 Pemenue 3anau no teme "Cuiia TSKECTH U 3aKOH BCEMUPHOTO bu6nuoreka [IOK
TAroTeHUs" https://m.edsoo.ru/ff0af5f8
25 [lepBas kocMHuueckas ckopocTs. HeBecoMoCTh U neperpy3ku bubmmorexa LIOK
https://m.edsoo.ru/ff0af33c
PaBHOBecue marepuanibHONH TOUKU. AOGCOTIOTHO TBEPIOE TEO.
26 PaBHOBeCcHE TBépEOFO TeJa C 3aKperIEHHON OChIO BI;));meHH;{. Bubmmorexa HOK

MowmeHnT cuibl. LleHTp TskecTn

https://m.edsoo.ru/ff0afe36
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PaBHOBecue marepuanbHOIl Touku. AOCOTIOTHO TBEPAOE TEIO.

27 PaBHOBecue TBEPOTO Tea € 3aKPEIIIEHHOW OChIO BPALIICHHUSI.
MowmeHT cuibl. LleHTp TsxecTn
28 Pemenwue 3ana4 mo Teme "MomeHT cuutbl. LleHTp TsoxecT" bubmorexa HOK
https://m.edsoo.ru/ff0b02b4
29 [ToaroroBka K KOHTPOJILHOM paboTe Mo TeMe "MexaHndecKoe bubmuorexa [JOK
nBUXKeHue. Bzaumoneiicteue ten" https://m.edsoo.ru/ff0b0408
30 KonTponbnas pabota no Teme "MexaHUYecKOe JTBUKECHHE. bubnmnoreka HOK
BzaumoneiictBue ten" https://m.edsoo.ru/ff0b06ec
31 Nmnynee Tena. Umnynabe cuiibl. 3aKOH COXpaHEHMSI UMITYJIbCA. bubnnorexka HOK
VYipyroe u HeyIpyroe B3auMoIeHCTBHE https://m.edsoo.ru/ffOb07fa
32 Pemenue 3ana4 no teme "3akoH coOXpaHEeHHs UMITyJIbca" BH6H_HOTeKa Lok
https://m.edsoo.ru/ff0b096¢c
33 Ypok-koHpepeHnnus "PeakTuBHOE ABMKEHUE B IPUPOJIE U
TexHuKe"
bubnmnorexka HOK
34 Mexanuueckas paboTa U MOIIHOCTb https:// m.edsc]fo.ru/ffObOa84
35 PaGota cunbl TsKECTH, CUITBI YIIPYTOCTH U CHJIBI TPEHUS BH6H_HOTeKa LOK
https://m.edsoo.ru/ff0b0db8
36 JlabopaTtopHas pabota «Omnpenenenrue padOThI CHIIBI TPEHHS TIPU
PaBHOMEPHOM JIBHXKEHHUH TeJIa 110 TOPU30HTATHHON TOBEPXHOCTHY
37 Cas3b sHeprun U padoTsl. [loTeHnmanbHas sHeprus
38 Kunernueckas sneprus. Teopema 0 KHHETHYECKOM SHEPTUU bubmorexa LIOK
https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHUs JHEPTUU B MEXaHUKE
40 JlabGopaTopHas paboTta «/3ydeHue 3aKoHa COXpPAHCHUS YIHEPTUN bubmmorexa LIOK

https://m.edsoo.ru/ffOb12fe
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bu6nuoreka [IOK

41 KonebaTtenbHOE IBUKEHUE U €T0 XapaKTEPUCTUKU https.//m.edsoo.ru/ffob1858
42 3aryxaromue konebanus. BeiHyxeHHbIe KoneOanus. Pe3oHanc Brbmmorexa LIOK
https://m.edsoo.ru/ff0b20f0
43 MaremaTuyecKui U NPy KUHHBIA MAsITHUKU
44 Ypok-uccienoBanue «3aBUCUMOCTh TIEprUoaa KojaeOaHuii ot bubnmoreka [JOK
’KECTKOCTH MPYKUHBI U MAaCChI IPpy3a» https://m.edsoo.ru/ff0b197a
45 [IpeBparienue >HEPruu IPU MEXAaHUUECKUX KOJICOAHUSIX
46 Jlaboparopnas pabota «OnpeneneHrue 4acToThl ¥ Mepuoia bubnmnoreka HOK
KOJICOAHHI TIPYKHUHHOTO MasTHUKA https://m.edsoo.ru/ffOblaec
47 Jlaboparopnas padota «I[IpoBepka HE3aBUCUMOCTH MTEPHOJIa bubnuorexa [HOK
KOJIeOaHHIi Tpy3a, MOJBEIICHHOTO K HUTH, OT MacChl Ipy3a» https://m.edsoo.ru/ff0b197a
48 Mexannueckue BoJIHB. CBOMCTBA MEXaHUUECKHMX BOJIH. bu6nuoreka [IOK
[TpotoabHBIE U MOTIEPEYHBIC BOJTHBI https://m.edsoo.ru/ff0b21fe
49 VYpok-koH(pepenuus "MexaHNUecKue BOJIHbBI B TBEPJIOM TelIe.
Ceiicmuueckue BOIHBI"
50 3ByK. Pacripoctpanenue u oTpakeHHue 3ByKa
51 VYpoxk-uccienoanue "HabmogeHne 3aBUCUMOCTH BBICOTHI 3BYKa OT
4acToThI"
52 I'poMKOCTb 3ByKa U BBICOTA TOHA. AKYCTHUECKUN PE3OHAHC
53 VYpok-koHpepeHuus "YipTpa3Byk U HHPpPa3BYyK B IPUPOJE U bubmuoreka [JOK
TeXHUKE" https://m.edsoo.ru/ff0b23ca
54 ITonroroBka K KOHTPOJIBHON paboTe MO TeMe "3aKOHBI COXPAaHEHHUS. bubmuoreka [JOK
Mexannueckre KoieOaHusi U BOJHBI" https://m.edsoo.ru/ff0b25f0
55 KonTponbHas padota no Teme "3aKOHbI COXpaHEHUSI.

MexaHuueckue KojicOanusi U BOJIHbI"
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bu6nuoreka [IOK

56 DNEeKTPOMArHUTHOE I0Jie. DJIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/ffob2abe
o7 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH
58 Ypok-koupepennus "llIkana 37€KTPOMarHUTHBIX BOJIH. bubmuorexa [JOK
Hcronp30BaHue 3JCKTPOMArHUTHBIX BOJIH JUISE COTOBOM CBSI3U" https://m.edsoo.ru/ffOb2fe6
59 VYpok-uccinenosanue "M3ydeHue CBONCTB AIEKTPOMATHUTHBIX BOJH bubnmoreka [JOK
C MOMOIIbIO MOOMIIBHOTO TesieoHa" https://m.edsoo.ru/ffOb2c6¢c
60 Pemenue 3amau HavonpeneneHHe YacTOTHI U JJTUHBI
JJIEKTPOMArHUTHOW BOJTHBI
61 DnexTpoMarHuTHas npupoja cera. CkopocTh cBeta. BonHoBbIe bubnmnoreka HOK
CBOMCTBa CBeTa https://m.edsoo.ru/ff0b31d0
62 Hcrounuku ceera. [IpsMonHenHOE paclipOCTpaHEHNE CBETA. bubnnorexka HOK
3armenus Connna u JlyHst https://m.edsoo.ru/ff0b3658
63 3aKoH oTpakeHHs cBeTa. 3epkana. Pemenue 3a1au Ha MpUMEHEHHE bubnmnoreka [JOK
3aKOHA OTPaKECHHsI CBETA https://m.edsoo.ru/ff0b38c4
64 [Ipenomnienue cBeTa. 3aKOH MPETOMIICHHS CBETa Bubmmorexa LIOK
https://m.edsoo.ru/ff0b3aea
65 [TonHOE BHyTpeHHEE OTpa)xkeHue cBeTa. Mcronb30BaHue MOIHOTO bubnmnorexka HOK
BHYTPEHHETO OTPAKECHHS B ONITHYECKUX CBETOBOJIAX https://m.edsoo.ru/ffOb3c5¢c
Jlaboparopnas pabota "HccrnenoBanue 3aBUCIMOCTH yTIia
66 MIPEJIOMIJICHHSI CBETOBOTO JIy4a OT yTJia TaJIeHHs Ha TPaHHUIIE
"Bo3ayXx-cTeKio""
67 Ypok-koHpepenus "Vcnons30BaHre TOTHOTO BHYTPEHHETO
OTpaKeHHUS: CBETOBO/IbI, ONTHKOBOJIOKOHHAS CBS3B"
but6mmoreka [IOK
68 JIuu3zel. OnTHYeCcKast CHIIa JIMH3bI https://m.edsoo.ru/ff0b3f2c
69 [TocTpoenne n3oOpaxxeHU# B TMH3AX bubamorexa LIOK

https://m.edsoo.ru/ff0b444a
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Jlaboparopnas padota "Onpenencane GOKYCHOTO PacCTOSHUS U

bu6nuoreka [IOK

70 OINTHYECKO# CHIIBI COOMparoIeii TUH3BI" https://m.edsoo.ru/ff0b4206
71 Ypoxk-konpepenuus "OnTruuecKkue TMH30BbIE TPUOOPH" bubmmorexa LIOK
https://m.edsoo.ru/ff0cOa7e
72 I'1a3 xak onruyeckas cucrema. 3peHue bubnmorexa LIOK
https://m.edsoo.ru/ff0b4684
73 Ypok-koupepenmus "JledexTsl 3penus. Kak coxpanuts 3penue"
72 Pasnoxxenue 6enoro csera B criekTp. OnbiTel HetoToHa. CrioskeHue bubnmnoreka [HOK
CIIEKTPAJIbHBIX BETOB. /lucnepcus cBera https://m.edsoo.ru/ff0c0f4c
| e e e
N — https://m.edsoo.ru/ff0cOe2a
76 Ypok-nipakTukyM "BosIHOBBIE CBOMCTBA CBETA: AUCTIEPCHUS,
uHTepepeHys u audpaxus"
77 OmneiTel Pe3epdopaa u ruranerapHas MOJIENb aTOMa ﬁ:tfi?/?r:.egiasc]i(.)rﬁ/ £f0c12a8
78 IToctrynarel bopa. Moznens atoma bopa
79 Hcnyckanne u nornonienue ceera atomoM. KBauTel. JInHedarTeie bubnmnorexka HOK
CIIEKTPBI https://m.edsoo.ru/ff0c144c
80 VYpoxk-nipaktikyMm "HabmtoieHre CrieKTpoB HCITyCKaHus " ﬁigﬁ?/(;:.e;asﬁ)(.)rf/ﬁ% 1550
81 PangnoakTUBHOCTE U €€ BUIBI bubmorexa HOK
https://m.edsoo0.ru/ff0c1672
82 Crpoenune aToMHOTO sijipa. HykimoHHass Mojiens bubmmoreia LIOK
https://m.edsoo.ru/ff0c18ac
83 PannoaktuBHBIC TpeBparieHus. M30Tomns bubmorexa HOK

https://m.edsoo.ru/ffOclaléd
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https://m.edsoo.ru/ff0c0a7e
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bu6nuoreka [IOK

84 Pemenue 3anay no teme: "PaanoakTuBHble NpeBpalieHus” https://m.edsoo.ru/ffoc1b4a
85 [Tepuon monypacmnanga
86 Ypok-koHpepeHius "PagnoakTHBHBIC U3ITYUYCHHS B IPUPOJIC, bubmuorexa [JOK

MEIUIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
87 SnepHble peaky. 3aKOHbI COXPAHEHUS 3apsAA0BOI0 U MaCCOBOTO bu6mmoreka [IOK

qucen https://m.edsoo.ru/ff0c1c58
88 DHeprust CBA3HM aTOMHBIX sifiep. CBs3b MacChl M SHEPTUU bubmmorexa LIOK

https://m.edsoo.ru/ff0cld7a

89 Pemenue 3agau no reme "Snepueie peakuuu'
90 Peakuuu cuntesa u nenenus suep. crounuku sHeprun ConHua u bubnnorexka HOK

3BE311 https://m.edsoo.ru/ff0c1e88
o1 Ypok-koudepenuus "Aneprnas snepretuka. JleicTBus

PaZMOaKTUBHBIX U3JTy4YE€HUH Ha KUBbIE OPraHU3MbI"
92 ITonroToBka K KOHTPOJIBHON paboTe MO TeMe "IINEeKTPOMarHUuTHOE bubmuoreka [IOK

noJje. DIIeKTPOMarHuTHbIE BOJTHBI. KBaHTOBBIC sIBIICHNUS" https://m.edsoo.ru/ff0c223e
93 Kontponbnas pabota mo teme "DIeKTpOMarHUTHOE TIOJIE.

DneKTpoMarHuTHbIE BOJHBL. KBaHTOBBIE siBIeHUS"
94 [ToBTropenue, o6o0menue. JlabopatopHbie paboThI 10 Kypcy bubmuoreka [JOK

"B3aumozetictBue Ten" https://m.edsoo.ru/ff0c245a
95 IToBTrOopenue, o6o0meHne. Perienne pacueTHBIX U Ka4eCTBEHHBIX bubmuoreka [JOK

3anad o reme "Tennossie mporecch” https://m.edsoo.ru/ff0c2572
96 [ToBTOpeHnue, 06061eHne. Penienne pacyeTHbIX U KaYeCTBEHHBIX bubmuoreka [JOK

3amad o reme "KIIJI TermaoBeix geurareneii” https://m.edsoo.ru/ff0c2a22
97 IToBTOopenue, o6o0meHne. Perienne pacueTHBIX U Ka4eCTBEHHBIX bubmuoreka [JOK

3ana4 o reme "KIIJI anexTpoycranoBok"

https://m.edsoo.ru/ff0c2b30
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08 [ToBropenue, o6o0menue. JlaboparopHsie pabOTHI 1O KypCy 1 bubmmoreka [IOK
"CBeToBEbIE sIBiIeHUS" https://m.edsoo.ru/ff0c2c52
[ToBTOpenue, 0600menue. Pabota ¢ Tekctamu mo Teme "3aKOHbI bu6nuoreka [JOK

99 1
COXpaHEHHs B MEXaHUKe" https://m.edsoo.ru/ff0c2d6a

100 [ToBTOpenue, o600menue. Pabora ¢ Tekcramu no teme "Konebanus 1 bu6nmoreka [IOK
1 BOJIHBI" https://m.edsoo.ru/ff0c2e82

101 [ToBTOpenue, 0600menue. Pabora ¢ Tekctamu o Teme "CBETOBEIC 1 bubnnoreka IIOK
sBIICHHS" https://m.edsoo.ru/ff0c3044

102 [ToBTOpenue, 0600menue. Pabora ¢ Tekcramu no teme "KBantoBas 1
u siiepHas ¢pusnka

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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MPOBEPAEMBIE ITPEJIMETHBIE PE3YJIbTATHI OCBOEHUS OCHOBHOU
OBPA30BATEJIbHOI ITPOT'PAMMBI OCHOBHOI'O OBIIIEI'O OBPA3OBAHUS

7 KVIIACC

Koxa
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs

11

HCII0JI30BaTh U3YUCHHBIC ITIOHATHUA

1.2

13

pas3imiaTthb SABJIICHUS IO OIIMCAHHIO UX XaPaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, AICMOHCTPUPYIOIIHUX JAHHOC (1)I/I3I/I'-ICCKOG SIBJICHUC

pacrio3HaBaTh NPOSBICHUE HW3YYEHHBIX (U3NYECKUX SIBJICHUU B
OKpY’KaloIlleM MUpe, B TOM 4ucie GU3NUecKue SBJICHUS B IPUPOE,
MIPH 3TOM TIEPEBOJIUTH MPAKTHUECKYIO 3a/1a4y B y4eOHYIO, BBIIEIATh

CYLIECTBEHHBIE CBOMCTBA (MPU3HAKHM) (PU3NUECKUX SIBICHUI

14

1.5

ONMCHIBATh M3yUEHHBIE CBOICTBa Tel M (puU3MUECKUE SBIEHUS,
UCHONb3ysd (U3MYECKHE BEIUYMHBI, HPU ONHMCAHUM IPABUIBHO
TPAKTOBaTh (PU3UYECKUH CMBICI MCIOIb3YEMbIX BEIMYMH, HX
0o0O3HaUeHUsT M eIUHHULBI (U3NYECKUX BEJIWYMH, HAXOAUTh
(opMyIibl, CBS3bIBAIOIIME JIaHHYIO (U3MYECKYIO0 BEIMYHUHY C
JIPYTUMH BEIMYUHAMHU, CTPOUTH IPaUKK N3yUEHHBIX 3aBUCUMOCTEH

(bUBUYECKUX BEITMYUH

XapaKTEepU30BaTh CBOMCTBA Tel, (PU3UUYECKUE SIBICHUS U TIPOIECCHI,
HCIOJIb3Ysl WM3YYEHHBIE 3aKOHBI, INPU ITOM J1aBaTb CIIOBECHYIO
(hopMyTUPOBKY 3aKOHa MW 3alHChIBATh €r0 MaTeMaTH4ecKoe

BBIPAKCHUC

1.6

1.7

OOBSICHATH (PU3MUECKUE SBJICHUS, POLIECCHI U CBOMCTBA Tell, B TOM
YUCJI€ W B KOHTEKCTE€ CHUTyallM IPaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa: BBIABIATH I[PUYUHHO-CIIEICTBEHHBIE CBSI3H, CTPOHUTH
oObsicHeHHe W3 | — 2 JIOTWYeCKWX WIaroB ¢ omopoil Ha 1 — 2
U3YYEHHBIX CBOMCTBAa (U3UYECKUX SBICHUH, (PU3MUECKUX 3aKOHA

HJIN 3aKOHOMCPHOCTHU

pemarb pacy€THble 3a1a4 B 1 — 2 1eMCTBUS, UCHOJIb3YSl 3aKOHBI U

(bOpMy.]'IBI, CBA3BIBAIOIIHC (I)I/I3I/I‘ICCKI/IG BCIIMYHMHBI. Ha OCHOBC




aHajau3a  yCIIOBHA  3aJa4d  3alHUChIBaTh  KpPaTKOE  YCIIOBHE,
MOJICTABIATh (U3UYECKUE BEIUYUHBI B (OPMYJBI U HPOBOJIUTH
pacuérbl, HAXOIUTh CIIPAaBOYHbIC JAHHbIE, HEOOXOAMMBIE JUIS
peumieHuss  3a1a4, OLCHUBAaTh  PEAIUCTUYHOCTH  IIOJYyYEHHOMU

(bu3nYecKOoil BETUYNHBI

1.8

pacrno3HaBaTh IpPOOJIEMbl, KOTOPbIE MOKHO DPELIUTh MPHU MOMOIIU
(¢U3MYEeCKUX METOJ0B, B OIMCAHUM HCCIECIOBAaHHUSA BBIIEIATH
MpoBepsieMOe  MpEeNrnoyiokeHue  (Tumoresy),  pas3iauyath U
UHTEPIPETUPOBATh IOJYYEHHBIM pE3yJabTaT, HaXOAUTh OIIMOKU B

XO0J¢€ oIibITa, A€JIAaTh BEIBOJELI I10 €I'0 pE3YyjIbTaTaM

1.9

1.10

1.11

MPOBOAUTH OMNBITHI MO HAOMIOACHUIO (PU3UYECKUX SIBICHUN WU
(u3MUeCKUX  CBOWCTB  TeI:  (HOPMYJIHPOBATH  MPOBEPSICMBIC
MPENINONIOKEeHHs, COOUpaTh yCTAaHOBKY M3  MPEIJIOKEHHOTO

000py10BaHus, 3alIUCHIBATH XOJI OIbITa U (POPMYJIUPOBATH BHIBOIbI

BBITIOJIHATH MPSAMbIE U3MEPEHUSI C UCIOJIb30BAHUEM aHAJIOTOBBIX U
M (pOoBBIX MPUOOPOB, 3aMUCHIBATH MMOKA3aHUS MPUOOPOB C YUETOM

3aJJaHHOH a0COIOTHOM MOTPEUTHOCTH U3MEPEHUI

IPOBOJUTh MCCIIEOBAaHUE 3aBUCHUMOCTH OJHOM  (U3UUECKOM
BEJIMYMUHBI OT JAPYroil C HCIOJIb30BAHUEM MPSAMBIX H3MEPEHHUH,
y4acTBOBaTh B IUIAHUPOBAHMU y4eOHOrO HCCIelOBaHUs, cOOUpaTh
YCTAaHOBKY M BBINOJHATh HM3MEPEHHUs, CIeAys MpeaIoKEeHHOMY
IU1aHy, (UKCUpPOBaTh pPE3yibTaThl IOJYYEHHOHM 3aBUCUMOCTH
(U3MYECKUX BEJIWYUH B BUJE MPEAJIOKEHHBIX TaOIUI U rpapuKoB,

ACJIaTh BbIBOABI 1O PE3yJibTaTaM UCCICAOBAHUA

1.12

1.13

MIPOBOJIUTh KOCBEHHBIE M3MEpEHHsI (U3UUECKUX BEIUYMH, CIEIys
MPEIIOKEHHON MHCTPYKLIMM: IIPU  BBIIOJHEHUN H3MEPEHUI
coOMpaTh HKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIUUCIATH 3HAYCHUE

HCKOMOM BEITUYUHEI

coOnrofaTh MpaBuUia TEXHUKH O€30MacHOCTH Ipu pabdoTe cC

1a00paTOpPHBIM 000pyI0BaHHEM

1.14

yKa3plBaTh MPUHLUNBI JCUCTBUS NPUOOPOB U  TEXHHUUECKUX
YCTPOWCTB, XapakTepU30BaTh NPHHIMIBI JEHCTBUS HW3YYEHHBIX
npuOOPOB M TEXHUYECKUX YCTPOMCTB C TMOMOIIBIO UX ONMCAHMS,
UCIONIb3YS 3HAHHUA O CBOMCTBaX (PU3MYECKUX SBIEHUN U

HeO6XO,Z[I/IMBIe (I)I/IBI/ILICCKI/IC 3aKOHBI 1 3aKOHOMCPHOCTHU




1.15

1.16

1.17

1.18

MPUBOJAUTL TIPUMEPHl (HAXOIUTh HMHQPOPMAIMIO O TPUMEPaXx)
MPAKTUYECKOTO  HCIOJIb30BaHUS  (U3MUECKUX  3HAHUH B
MOBCETHEBHON JKM3HU Uil OOeclieYeHus: Oe30MacHOCTH  IPH
oOpameHuu ¢ TpubopaMHd UM TEXHUYECKUMH YCTPOHCTBaMH,
COXpaHECHHS 370pPOBbS M COONIOACHUS HOPM SKOJIOTHYECKOTO

MOBEJICHUS B OKPYKAIOLIEH cpeie

OCYIIECTBIATH OTOOP UCTOYHUKOB MH(pOpManuu B cetd MHTEepHET B
COOTBETCTBUHM C 33JaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIINXCS 3HAaHUH U MyTEM CpPaBHEHUS PA3TUYHBIX HCTOYHHKOB
BBIJICTATh MH(OPMAINIO, KOTOPAask SBISETCS MPOTUBOPEYMBON WU

MOXET OBITh HEZOCTOBEPHOI

HCIIOJIb30BaTh pu BBIIIOJIHCHU U y4eOHBIX 3a/laHAN
HAay4YHOIOIYJISIPHYIO  JIMUTEpaTypy (U3NYECKOIO  COJEpKaHMs,
CIIpaBOYHBIE MaTEpHaNIbl, pecypcbl ceth VIHTepHeT, BiaxeTh
puéMaMu KOHCIIEKTUPOBAHUS TEKCTa, npeoOpa3oBaHus

WH(OPMALINY U3 OJTHON 3HAKOBOU CHCTEMBI B APYTYIO

CO3/1aBaTh COOCTBEHHBIC KPATKUE MTICbMEHHBIE 1 YCTHBIE COOOIICHHS
Ha OCHOBE 2 — 3 HCTOYHUKOB HH(pOpMau (QU3MUECKOTOo
COJIep’KaHusl, B TOM YHCJIE IyOJUYHO JIe1aTh KPATKUE COOOIEHUS O
pe3yabTaTax MPOEKTOB WM Y4YeOHBIX HCCIIEIOBAaHUM, HpU 3TOM
IPAMOTHO HCIIOJIB30BaTh M3YyYEHHBIN IMOHATUHHBIN ammapar Kypca

(I)I/I3I/IKI/I, COIMPOBOKAATH BBICTYINICHUC Hpe3eHTaI_II/ICI71

1.19

8 KJIACC

Kon
NpoBepsieMoro
pe3yJjabTara

11

IpU  BBINOJIHEHUM  y4YEOHBIX MPOEKTOB U  HCCIEI0BAaHUI
pacripenienaTh O0S3aHHOCTM B TIpyIIe B COOTBETCTBUU C
MIOCTAaBJIEHHBIMU 3aJjauaMH, CJEAUTh 3a BBINOJIHEHUEM I[LJIaHa
NeWcTBUM, aJeKBaTHO OLEHUBaThb COOCTBEHHBIM BKJIaJg B
JeSITEIbHOCTD TpyMIIbI, BBICTPauBaTh KOMMYHHMKaTHBHOE

B3aHMOﬂeﬁCTBHe, YUYUTBIBASI MHCHUC OKPYKAKOIINUX

IIpoBepsiemble npeIMeTHBIE Pe3yJIbTAThI 0CBOEHHUS] OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMbI OCHOBHOTI'0 00111er0 00pa3oBaHus

HCITIOJIBb30BaTh IMMOHATHA




1.2

1.3

pasiinydaTth ABJICHHA 110 OIMMCAHUIO UX XAaPAKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (pI/ISI/I‘IGCKOC SIBJICHUC

pacro3HaBaTh NPOSBICHUE HW3YYEHHBIX (U3NYECKUX SIBJICHUN B
OKpY’KaloIllleM MHpE, B TOM 4Yucie GU3NYECKUe SBICHUSI B IPUPO/IE,
IIPU 3TOM IEPEBOJIUTH MPAKTHUECKYIO 3a/1a4y B yueOHYIO, BBIICIATD

CYLIECTBEHHbIE CBOMCTBA (IPU3HAKHU) (PU3NUECKUX SBICHUI

14

OMMCHIBATh HM3y4YEHHBbIE CBOICTBa Ted U (pu3nuecKkue sBICHUS,
UCTONB3ysd (hU3MYECKHE BENUYMHBI, NPU OMHMCAHUH TPABHILHO
TpPakTOBaThb  (DU3MYECKUH  CMBICT  MCIOJNB3YyEMbIX  BEJIMYHUH,
00O3HaYeHHss ¥ eIWHHUIBI (U3NYECKUX BEJIWYHH, HAXOIUTh
(GopMyIibl, CBS3bIBAIOIIME JaHHYIO (U3MYECKYI0 BEIHUYHUHY C
JIPYTUMH BeTHYUHAMH, CTPOUTH TpaUKK N3yUEHHBIX 3aBUCUMOCTEH

(1)I/I3I/I‘IGCKI/IX BCJIMYHMH

1.5

1.6

XapaKTCpU30BaTb CBOMCTBa TCII, (I)I/I?»I/I‘ICCKI/IS SABJICHUA W IIPOLCCCHI,
HCIIOJIB3YA HU3YYCHHBIC 3aKOHBI, IIPU O3STOM JdaBaTb CJIOBCCHYIO
(1)0pMy.]'II/Ip0BKy 3dKOHa M 3alluCbiBaTb €10 MAaTCMaTHYCCKOC

BBIPA)KCHHE

O0BSCHATH (hM3HUECKUE MPOLIECCHl U CBOWCTBA TEN, B TOM YHUCIIC U B
KOHTEKCTE CHUTYyalluil MPaKTHKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISIBJISITH IIPUUMHHO-CIICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHUE U3
1 — 2 noruyeckux maroB ¢ MOMOIIbI0 1 — 2 M3y4eHHBIX CBOMCTBA

(I)I/I3I/ILIGCKI/IX ﬂBHeHHﬁ, (bI/I3I/I"IeCKI/IX 3dKOHa UJIK 3aKOHOMCPHOCTHU

1.7

peuaTh pacyéTHble 3a1auu B 2 — 3 NENUCTBUS, UCIIONb3YS 3aKOHBI U
dbopmynbl, CBsA3BIBalONME (U3MUECKHE BEJIWYMHBI: Ha OCHOBE
aHajM3a yCJIOBHUA 3a/1a4M 3allMChIBATH KPAaTKOE YCIOBUE, BBISBIISTH
HEJIOCTAaTOK JaHHBIX ISl PEIICHUs 3aadyd, BbIOMpATh 3aKOHBI U
(dbopMyIbl, He0OXOIUMBIE Al €€ pelieHus, MPOBOAUTh PACUEThl U
CpPaBHUBATH TMOJYYEHHOE 3HAYCHUE (PU3MUECKOW BEIUYUHBI C

HU3BCCTHBIMU JaHHBIMH

1.8

1.9

pacnio3HaBaTb Hp06HeMBI, KOTOPBIC MOXHO PCHINTH IPU IMOMOIIA
(bHSI/I'—IeCKI/IX MCTOJOB, HCIIOJIB3ysA ONHWCAHUEC HCCICIOBAHUA,
BBLACIATH HPOBCPACMOC MPECAIIOIIOKCHNUEC, OUCHUBATL IPABUJIIbBHOCTDH

nmopAaKa IMMpoOBEACHHUA UCCIICOBAHUA, A€JIATh BHIBO/IbI

IIPOBOAWTE OIBITEI I10 Ha6J'IIO}ICHI/IIO (1)H31/I‘—I€CKI/IX SIBIICHUH WA

¢usznyeckux  CcBOMCTB  Tem:  (opMynupoBaThb  IpOBEpSEMBbIE




1.10

MPENIONIOKEeHHs, COOUpaTh YCTAaHOBKY M3  MPEIVIOKEHHOTO

000pyI0BaHUSs, OIMCHIBATH X0 ONbITa U (POPMYITHPOBATH BHIBOBI

BBIIIOJHATL MNPAMBIC HU3MCPCHHA C HCIIOJIB30BAHHUEM aHAJIOTI'OBBIX
npuOOpoB M JAaTYMKOB (U3MUECKUX BEJIMYMH, CpPaBHUBATh
pe3yNbTaThl W3MEpPEeHUu ¢ yd4€ToM 3aJaHHOW  aOCONOTHOU

IIOrp€IIHOCTHU

1.11

1.12

MPOBOAUTh HCCIENIOBAaHUE 3aBUCHUMOCTH OIHOW  (hu3HuecKoit
BEJIMYUHBI OT JPYrol C HCHOJIB30BAHUEM IMPSMBIX H3MEPECHHI:
IUIAaHUPOBATh HUCCIIEOBaHUE, COOMpPATh YCTAHOBKY M BBIIOJHSTH
U3MEpEeHUs, CIeays TPEUIOKCHHOMY IUIaHy, (DUKCHUpOBaThH
pe3yNbTaThl MOJYYEHHOW 3aBUCUMOCTH B BUJIE TaOJIUIl U TpadUKOB,

ACJIaTh BBIBOALI IO PE3yJIbTaTaM HCCIICAOBAHMA

MPOBOJUTh  KOCBEHHBIE  M3MEpPEHUsT (DU3UYECKUX  BEITUYHH:
IUIAHUPOBaTh ~ W3MEpEHHus,  cobupaTh  IKCIEPUMEHTAIBHYIO
YCTAHOBKY, CJHEAys MPEIJI0KEHHOM HMHCTPYKUHUH, U BBIYUCIATH

3HAa4YCHUC BCIINYHNHBI

1.13

coOnrofaTh MpaBuUja TEXHUKM Oe30macHOCTH Ipu  paboTe cC

1abopaTopHBIM 000PYIOBAHUEM

1.14

1.15

1.16

XapaKTepu30oBaTh MPUHLUIBI AECUCTBUS M3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OINOPOM HAa MX OINMCAHMS, HCIOJIB3Ys
3HaHUS O CBOMCTBAaX (DM3MYECKUX SBICHUH U HEOoOXOAUMBIE

(u3nyecKkre 3aKOHOMEPHOCTH

pacrno3HaBaTb MPOCTLIC TCXHUYCCKHEC yCTpOﬁCTBa U U3MCPUTCIIbHBIC
pUOOPHI MO CXEMaM U CXEMaTUYHBIM PUCYHKAM, COCTABIIATh CXEMBI
JJEKTPUYECKUX LENed C TMOCIENOBATENbHBIM M IapajuIeIbHbIM
COEJMHEHUEM DJIEMEHTOB, pa3juyas yCJIOBHblE OO0O3HAaYEeHHUs
3JIEMEHTOB JIEKTPUYECKUX LIECTIEH

MPUBOJUTE TpUMEpHl (HaXoAWTh HHGMOpPMALKMIO O NpUMEpax)
MPAKTUYECKOTO  HCIOJIb30BAaHUS  (PU3MUYECKUX  3HAHUM B
MOBCETHEBHOW KW3HM i1 obOecrieueHuss O€30MacHOCTH TIPH
oOpamieHun ¢ mnpuOopaMM U TEXHHUYECKUMH YCTPOHCTBAMH,
COXPaHEHMs 370pPOBbS U COOJIOACHHUS HOPM SKOJIOTMYECKOTIO

MOBEJICHUS B OKpY>Karouleil cpee

1.17

OCYHICCTBIIAATL TTOUCK I/IH(l)OpMaLII/II/I (I)I/I3I/ILICCKOFO COACPIKaHUA B

cetu IHTEpHET, HA OCHOBE UMEIOINXCS 3HAHUM U IIYTEM CPaBHEHUS




1.18

1.19

JOITIOJITHUTCIIbHBIX HWCTOYHHKOB BBIACIATDH I/IHq)OpMaI_[I/IIO, KOoTOpas

SBIISICTCS IPOTHBOPEYNBON MIIM MOXKET OBITh HEZOCTOBEPHOI

WCIIOJIb30BaTh TMPHU BHINOJHEHUH YYEOHBIX 3aJaHUi HAYYHO-
MOMYJISIPHYIO JINTEPATypy (PU3NYECKOrO COJEp:KaHUs, CIPAaBOYHbIE
Marepuaibl, pecypcbl cetu MHTepHeT; BiaaeTh NOpUEMaMH
KOHCIIEKTUPOBAHUSA TEKCTa, MpeoOpa3zoBaHus HH(OPMALIUU U3 OJHOMN

3HAKOBOM CUCTEMBI B IPYTYIO

CO3/aBaTh COOCTBCHHBIE TIMCHbMCHHBIE U KpPaTKHUE YCTHBIC
coolOmieHusi, 0000mas uHPpOpPMAIUIO U3 HECKOJBKUX HCTOYHUKOB
(U3HYECKOTO COICpKAHUS, B TOM YHCJIE ITyOJIMYHO TMPEICTABIATH
pe3yIbTaThl TPOCKTHOM MITH UCCIIEIOBATEIIBCKOM IEATEIbHOCTH, TIPH
9TOM TPAaMOTHO MCIIOJIb30BATh M3YYCHHBIN IOHATUWHBIN amnmapar

Kypca (1)I/ISI/IKI/I, COIIPOBOXKAATh BBICTYIINICHUC Hpe3eHTaHHeﬁ

1.20

9 KJIACC

MIPH BBIMOJHEHUN YY€OHBIX MMPOEKTOB U MCCIEI0BAaHUN (HU3HUECKUX
IIPOLIECCOB paclpeAesaTh 00S3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMU 3aJa4aMH, CJEIUTh 3a BBINOJIHEHUEM IUIAHA
JNEUCTBUA W  KOPPEKTHUPOBaTh €ro, aJIeKBAaTHO OLICHUBATh
COOCTBEHHBI BKIJIaJ] B JESATENbHOCTh TPYMIbI, BBICTPAUBATH
KOMMYHUKATUBHOE  B3aMMOJICUCTBUE, MPOSABISAS  T'OTOBHOCTh

pazpemiats KOHGIUKTHI

Kona
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThl 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

11

HCIIOJIb30BATh U3YUCHHBIC TOHATUA

1.2

13

1.4

pa3jiniaTh ABJICHHUA IO OIMMCAHUIO UX XAPAKTCPHBIX CBOICTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (1)I/ISI/I‘ICCKOG SIBJICHUEC

pacrio3HaBaTh NPOSIBICHUE H3YYEHHBIX (U3NYECKUX SIBJICHUU B
OKpY’KaloIllleM MHpE, B TOM 4Yucie pU3NYECKUe SBJIEHUSI B IPUPOJIE,
IIPU 3TOM NEPEBOJUTH MPAKTHUECKYIO 3a/1a4y B yueOHYI0, BBIIEIATh
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKN) PU3NUECKUX SBICHUI

ONMCHIBATh M3y4YEHHBIE CBOICTBa Tel U (puU3MUecKue SBICHUS,

HCIIOJIb3YA (I)I/IBI/I‘-ICCKI/IG BCJIIMYNHBI, IIPHU OIHCAHUKU IIPABUIIBHO




TPakTOBaTh  (U3MYECKUM  CMBICT  MCIOJNb3YEMbIX  BEJIUYMH,
0003HAYCHUSI W COUHUIBI (PU3NYCCKUX BEIHYUH, HAXOIUThH
(GbopMyIibl, CBS3bIBAIOIIME JaHHYIO (U3MYECKYI0 BEIHUYHUHY C
JIPYTUMH BeIMYUHAMHU, CTPOUTH IpaUKK N3yUYECHHBIX 3aBUCUMOCTEH

(1)I/ISI/ILIGCKI/IX BCJINMYHMH

1.5

1.6

1.7

1.8

XapaKTCpU30BaTb CBOMCTBa TECII, (1)I/I3I/I‘ICCKI/IG SABJICHUA U ITPOLECCHI,
HCIIOJIB3YA H3YYCHHBIC 3aKOHBI, IIPU OSTOM JaBaTb CJIOBCCHYIO
q)OpMYJ'II/IpOBKy 3aKOHa M 3aIlucbiBaThb €ro MareéMaTH4dCCKOC

BBIpAKEHUE

OOBSICHATH (PU3NYECKHE MTPOLIECCHl M CBOICTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CUTyallUd IPaKTUKO-OPUEHTHPOBAHHOIO XapakTepa:
BBISIBJISITH IPUUMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3
2 — 3 JIOTMYECKUX ILIAroB ¢ MOMOIIbI0 2 — 3 U3y4YEHHBIX CBOMCTBa

(bU3NYIECKUX SIBICHHUH, (PU3NICCKUX 3aKOHA HITH 3aKOHOMEPHOCTH

pemate pacuéTHble 3a7ayd (ONMUparoImuecs Ha CUCTeMy u3 2 — 3
YPaBHEHHI1), HUCIIONB3Yys 3aKOHBI W (OPMYJIBI, CBS3BIBAIOIINE
¢usnueckue BEIMYMHBL: HAa OCHOBE aHalM3a YCIOBUS 3aJadd
3alHChIBATh KPAaTKOE YCJIOBHE, BBISABISATH HENOCTAIOIINE WU
M30BITOYHBIC TAHHBIE, BRIOUPATH 3aKOHBI M (HOPMYJIbI, HEOOXOMMEbIE
IUISl pEeIIeHHUs], TPOBOJUTH PAcU€Thl U OLEHUBATh PEATUCTUYHOCTH

MOJIyYEHHOT'0 3HAUeHUsI (PU3NUECKON BEITHMUNHBI

pacCiio3HaBaTb HpO6J'IeMLI, KOTOPBIC MOKHO PCHINTH IIPU IMMOMOIIA
(1)I/ISI/I‘IGCKI/IX MCTOIAO0B, UCITOJIB3Ys ONMMCAHUEC UCCIICAOBAaHUA, BBIACIIATD
MPOBCPACMOC TIPCAIIOJIIOKECHNUE, OLCHUBATHL IIPABUIIBHOCTH IIOpPAAKA
MMPOBCACHNA HCCICAOBAHWA, [ACJIaTb BBIBOABI, HWHTCPIIPETUPOBATH

PE3YJIbTAThL Ha6J'IIOI[eHI/II71 " ONBITOB

1.9

1.10

MPOBOANTh OMBITHI MO HAOTIOACHUIO (PU3UYECKUX SIBICHUH WU
(bU3MYECKUX CBOICTB TeJl: CAMOCTOSATEIBHO COOMPATh YCTAHOBKY U3
M30BITOYHOTO Habopa 00OpYyI0BaHMS, OMUCHIBATH X0 OIbITA U €ro

pe3ynbTaThl, (OPMYJIUPOBATh BHIBOJIBI

MPOBOAUTh TPU HEOOXOJAUMOCTH CEpUI0 TPSAMBIX H3MEPEHUH,
OTIpesieTisisi CpeHee 3HAUYCHHUE HU3MepseMOil BeIWYUHBI ((POKycHOE
paccTositHue coOuparomiel JTUH3bI), 000CHOBBIBATH BHIOOP crocoba

U3MepeHus (M3MEpPUTEIBHOTO NPHoOopa)




1.11

MIPOBOAUTH HCCIIEJOBAHHE 3aBHCUMOCTEHM (DHM3MUECKUX BEJIUYUH C
WCIIOIb30BAHUEM MPSIMBIX U3MEPEHUIN: MIIAHUPOBAThH UCCIIEAOBaHUE,
CaMOCTOSITENIbHO COOMpPaTh YCTaHOBKY, (DMKCHpPOBATh PE3YJIbTAThI
MOJIYYEHHOUW 3aBUCUMOCTH (DU3MUYECKUX BEIWYMH B BHJIE TaOIUIN

rpa(l)I/IKOB, ACJIaTh BBIBOJKI 110 PE3yJIbTaTaM UCCICA0OBaHUA

1.12

1.13

MPOBOAUTh  KOCBEHHbIE  HU3MEpPEHHS  (PU3UYECKHX  BEIMYUH:
IUIAHUPOBATh ~ HM3MEpPEHUs,  CcOOMpaTh  IKCIEPUMEHTAIBHYIO
YCTAaHOBKY M BBINOJHATH HW3MEPEHHUs], CIEAys MPEIIOKEHHON
WHCTPYKIMU, BBIYUCIATH 3HAYCHHE BEJIMYMUHBI M aHAIU3UPOBATH
[OJIyYEHHbIE PE3yJIbTaTbl C YYETOM 33JaHHOM MOIPEIIHOCTH

U3MEPEHUN

coOnrofaTh MpaBuUia TEXHUKM Oe30macHOCTH Ipu pabdoTe cC

1abopaTopHBIM 000PYIOBAHUEM

1.14

1.15

1.16

1.17

pa3nuyaTh OCHOBHBIE MPU3HAKU M3YUYEHHBIX (DU3NYECKUX MOJEICH:
MaTepualbHas TO4YKa, AaOCOIIOTHO TBEPAOE TENO, TOYEUHBIN
UCTOYHUK CBETa, JyY, TOHKas JHMH3a, IJIJaHETapHas MOJEeNb aToMa,

HYKJIOHHag MOACJIb aTOMHOI'O Apa

XapaKTepu30oBaTh MPUHLUIBI JAECUCTBUS M3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOHM HA MX OINHCAHMS, UCIOJIb3Ys
3HaHUS O CBOMCTBAaX (PU3MYECKUX SBICHUH U HEoOXOAUMBIE

(u3nyeckre 3aKOHOMEPHOCTH

HCIIONB30BAaTh CXEMbl M CXEMaTUYHbIE PUCYHKH H3YYEHHBIX
TEXHUYECKUX  YCTPOHCTB,  H3MEPHUTEIbHBIX  NPUOOPOB  H
TE€XHOJOTMYECKUX MPOLECCOB MPH PEHICHUN Y4eOHO-NPaKTUYECKUX
3aJa4, ONITUYECKHUE CXEMBI JIJIsl HOCTPOSHUSI U300paKeHUH B IIJIOCKOM
3epKaJie ¥ cOOMparoleil TuH3e

MPUBOJUTL TpUMEpbl (HaXoAWTh HHGOPMALMIO O TNpUMepax)
MPAKTUYECKOTO  MCIOJIb30BAaHUS  (PU3MUYECKUMX  3HAHUM B
MOBCEIHEBHOM JKM3HM JuId oOecredeHus Oe30MacHOCTH IpHU
oOpamieHun ¢ mnpuOopaMM U TEXHHUYECKUMH YCTPOHCTBAMH,
COXpAaHEHUS 3J0pOBbS M COOJIOACHHS HOPM DKOJOTUYECKOTO

MOBEJICHUS B OKpYKaroUIel cpejie

1.18

OCYILIECTBIATh MOUCK HH(pOpMAIMK (PU3HUECKOrO COAEpKaHHUS B
cetu VIHTEepHET, caMOCTOATENbHO (HOPMYIUpPYs TOMCKOBBIN 3ampoc,

HaxoauThb yTn OonpeacjICcHusA  OOCTOBCPHOCTU HO.IIy‘-ICHHOfI




1.19

1.20

1.21

PIH(bOpMaI_[I/II/I Ha OCHOBE HMMCIOIMXCS 3HAHUU H JOITIOJIHUTCIIbHBIX

HCTOYHHUKOB

WCIIOJIb30BaTh TMPHU BHINOJHEHUH YYEOHBIX 3aJaHUi HAYYHO-
MOMYJISIPHYIO JINTEPATypy (PU3UUECKOrO COJIEpKaHus, CIPAaBOUYHbIC
Marepuaibl, pecypcbl cetu MHTepHeT; BiaaeTh NOpUEMaMH
KOHCIIEKTUPOBAHUSA TEKCTa, MpeoOpa3zoBaHus HH(OPMALIUU U3 OJHOMN

3HAKOBOM CUCTEMBI B IPYTYIO

CO3/1aBaTh COOCTBEHHBIC NMUCHMEHHBIE M YCTHBIC COOOINEHHUS Ha
OCHOBe HWH(pOpPMAllUU M3 HECKOJBKHX HCTOYHUKOB (UIUYECKOTO
COJIepKaHusl, MyOJIMIHO MPEIICTABIISITh PE3YIbTAThl IPOSKTHON HITN
HCCIEAOBATENIbCKOM  NI€ATEIbHOCTH, IPU  3TOM  TI'PaMOTHO
WCMOJIb30BAaTh HM3YYCHHBIM TNOHATUMHBIN anmapar HW3y4yaeMoro
pasnena (U3MKU U COMPOBOXKIATh BBICTYIUICHHE TMPE3EHTAIUeil ¢

y4€TOM 0COOCHHOCTEW ayJUTOPUN CBEPCTHUKOB

IIPY BBINOJIHEHUN YYE€OHBIX IIPOEKTOB U UCCIIEI0BAaHUI (PU3HUECKUX
IIPOLIECCOB pacIpesiesiaTh 0053aHHOCTH B IPYIIE B COOTBETCTBUHU C
IIOCTaBJICHHBIMM 33Ja4aMM, CJECIWTh 3a BBIIOJHEHUEM IUIAHA
JNEUCTBUM M  KOPPEKTUPOBATH €ro, aJeKBAaTHO OLIEHUBATh
COOCTBEHHBIH BKJIaJ] B JEATEIHOCTb TPYIIbl, BBICTPaUBATh
KOMMYHHMKaTUBHOE  B3aUMOJCHCTBHE, NPOSABIAS  T'OTOBHOCTH

paspeniaTh KOH()IUKTHI




ITPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

7 KJIACC

Kon
pa3iena

Kon

JIEMEHTA

HpOBepﬂeMLIe IJIEMEHTBI COACPKAHUA

®U3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOIIEI'O MHPA

1.1

1.2

duszuka — Hayka O MNpUpoAE. SIBiIeHUs NPUPOIBIL.
@dusznueckue SBJICHUS: MEXAHUYECKHUE, TEIUIOBBIE,
JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBbIE

duznyeckue BenuuuHbl. UM3MmepenHue (uU3HUECKHUX
BenuuuH. @Dusmueckue npubopel. [lorpemHocTs

u3MepeHuil. MexayHapoaHasi cucTeMa eIMHUIL

1.3

1.4

1.5

ECTGCTBCHHOH&Y‘IHLI?I MCTOA IIO3HAHMA: Ha6J'IIOI[eHI/IC,
MMOCTAaHOBKA HAYYHOT'O BOIIPOCA, BBIIBUKCHHUE T'HIIOTC3,
OKCIICPUMCHT II0 IIPOBCPKC THUIIOTE3, 00BsCHEHHE

Ha0JI10/1a€MOT0 SBJICHUS
Onwucanue GpU3MUECKUX SBICHUH C TOMOIIBIO MOJIENIEH

[TpakTueckue pabOThI:

H#H#HPar###113Meperne paccTosHUI.
#H##Par###3mepenne o0bEéMa KUIKOCTH U TBEPIOTO
Tena.

#H##Par###OnpeneneHue pa3sMepoB MallbIX Tell.
#e#Par###13mepene  Temrepatypbl IpU  MOMOILU

KUJKOCTHOTO TEPMOMETPA U 1aTYUKA TEMIIEPATypPhI

INEPBOHAYAJIbHBIE CBEJIEHM A O CTPOEHNUN BEIIIECTBA

2.1

#H#Par###CTpoeHue BellecTBa: aTOMbl M MOJIEKYJIHI,
ux pasMepbl. ONBITHI, OKAa3bIBAIOLINE JHCKPETHOE

CTPOCHUC BCUICCTBA

2.2

#H##Par###/[Biokenne  dvactui  BemiecTBa.  CBs3b
CKOPOCTH JBWIKEHHUS YaCTUIl C TeMIepaTypoil.

BbpoynoBckoe nBmxenue, muddysus

2.3

BzaumopeiicTBHe YyacTHUIl BEIIECTBA: NPUTSXKCHUC U

OTTAJIKUBAaHHUE




24

###Par### Arperatuoie COCTOSTHUS BEIECTBA:
CTpOCHUE rasos, KUIKOCTEN U TBEPABIX
(KpuCTAUTMYECKUX)  TeJl.  B3auMOCBs3b  MEXKIYy
CBOfICTBaMPI BCIICCTB B paSHbIX ar peFaTHBIX

COCTOSAHUAX U UX aTOMHO-MOJICKYJIIPHBIM CTPOCHUEM

2.5

Ocobennoct arperaTHbix COCTOSTHUH BOJBI

2.6

[TpakTuueckue paboOThI:

#H#Par###01enka 1uaMeTpa aroMa METOJIOM PSAOB (C
HcIonb30BaHueM (pororpadumii).

#HHPar###0nbITel 0 HAONIOACHUIO  TEIJIOBOTO
pacuMpeHus ra3oB.

HHAPar###0nbITEl 10 OOHAPY)KEHHUIO JIEUCTBUS CHJI

MOJICKYJISIPDHOT'O ITPUTAKCHUA

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanunueckoe JIBUYKCHHUE. PaBHOMEpHOE 51
' HEPABHOMEPHOE JABU)KECHHE
###Par#Ht#Cropocts.  CpenHsii  CKOpOCTb  TIIpH
3.2 HEPaBHOMEPHOM JBM)KEHHUU. Pacuér myTu M BpeMeHu
JBUKCHUS
SIBnenue uHepuuu. 3aKOH MHEpUUU. B3aumoneiicTeue
3.3 TeJ KaK MPUYMHA U3MEHEHUSI CKOPOCTH JIBUYKEHUS Tell.
Macca kak Mepa HUHEPTHOCTH Teja
34 ###Par###1InotHocTs BemiecTBa. CBsA3b IIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJ B €IMHULIE 00BbEMA BEIleCTBa
3.5 Cuna kak XapakTepuCTHKa B3aUMOJICHCTBUS Tell
36 Cuna ymnpyroctu u 3akoH ['yka. M3mepenue cuibl ¢
' IIOMOUIBIO AUHAMOMETPA
37 ###Par#H#IBnenue tarorenus u cuia Tsbkectd. Cuna
' TSDKECTH Ha APYyTux maHeTtax. Bec Tena. HeBecomocTs
35 Cuna tpenus. TpeHue CKOJIBXEHUS U TPEHHUE MOKOS.
' Tpenue B npupoje U TEXHUKE
39 #H##Par###Cnoxenre cuj, HANpaBJICHHBIX IO OJIHOM
' npsiMoi. PaBHOZEHCTBYIOIAs CUIT
3.10 [TpakTyeckue paboOTHI:




3.11

3.12

OmnpeneneHre CKOPOCTH PaBHOMEPHOTO JIBUXKEHUS
(mapuka B OKHJIKOCTH, MOJETH JJICKTPUUYECKOTO
aBToMOOMIIE M Tak pganee). OmnpeneneHue cpenHei
CKOPOCTH CKOJBXEHUS Opycka WIH IIapuka To
HAKJIOHHOM T1uiockocTH. OrmpeaeneHue IUIOTHOCTU
TBEPAOrO  TeJa. OnbIThl,  JIEMOHCTPUPYIOIINE
3aBUCUMOCTH pacTshKeHUs (nedopmariuu) Ipy>KUHbBI OT
MPWIOKEHHON cuiibl.  OMBITB, JIEMOHCTPHUPYIOIIHE
3aBHCHMOCTb CHJIbI TPEHHSI CKOJIBKEHHSI OT Beca Teja U

XapakTepa CONPHKACAIOIINXCS TOBEPXHOCTEH

@uU3nYeCKUe SABJICHUS B IPUPOJIE: IIPUMEPBI ABUKECHUS C
pasINYHBIMH CKOPOCTSIMH B )KUBOW M HEKUBOW IIPUPOJIE,

IICP'ICTBPIG CUJIbI TPCHUSA B ITPUPOAC U TCXHUKE

TexHuYecKne yCTpOMCTBA: TMHAMOMETP, MOAIIUITHUKA

TABJIEHME TBEP/IBIX TEJI, )KUIKOCTE 1 TA30B

4.1

4.2

I[aBJ'IeHI/Ie TBép,[[OFO tena. CrocoObl YMCHBUIICHUS U
YBCIIUMUCHUA JaBJICHUS
I[aBJIeHI/Ie rasa. 3aBUCUMOCTh JaBJICHHUA TIa3a oOT

00BEMa, TeMIiepaTypbl

4.3

4.4

4.5

4.6

4.7

Hepenaqa JaBJICHUA TBép,[[BIMI/I TCI1aMHU, XUAKOCTAMH U

razami. 3akoH Ilackais. IITHeBMaTHUeCKHE MAIIMHEI

3aBUCUMOCTH JaBJICHUA JKHUIKOCTH OT FJ'Iy6I/IHI)I.
I'mppocratnueckuit rapaaokc. Coobmaromumecs

cocynsl. ['uapaBnnueckie MeXaHU3MbI

AtMochepa 3emsin u  aTMocepHOE J1aBICHHE.
[TpuunHBI CyIIECTBOBAHUS BO3IYIIHOM 000JOYKH
3emiu. OnpIT Toppuuennu. 3aBUCUMOCTh
aTMOC(epHOro JABJICHHUS OT BBICOTHI HaJ YpPOBHEM
Mopst

W3mepenue atmocgepHoro nasineHus. [Ipubopsl ams
U3MepeHus aTMOC(HEpPHOro AaBJICHUs

[elicTBHe KMIKOCTH M ra3a Ha NOTPYKEHHOE B HUX

Teno. BelTankuBaromas (apxumenoBa) cuiia. 3aKoH

Apxumena




4.8

[InaBanue Ten. Bo3ayxomnnaBanue

4.9

[TpakTryeckue paboOTHI:

HccnenoBanue 3aBUCMMOCTM Beca Tela B BOAE OT
00béMa MOrpy)XKEHHOW B KHJIKOCTb 4YacTH Tela.
OmnpeneneHye BBITAJIKUBAIOIIEH CUIIbI, JEHCTBYIOIIEH
Ha TeJo, MOrpyk€HHOe B JKHUAKOCTb. IIpoBepka
HE3aBHCUMOCTH BBITAJIKUBAOLIEN CUJIbI, JEHCTBYIOLIEH
Ha TEJIO B JKUIKOCTH, OT Macchl Tena. OTmBITHI,
JEMOHCTPUPYIOLUE 3aBUCUMOCTb  BBITAJIKUBAKOLICH
CHJIBI, IEHCTBYIOLIEH Ha TENO B XKHUJIKOCTH, OT 00BbEMaA
MOTPYKEHHOU B KUIKOCTh YaCTH Tejla U OT IUIOTHOCTH
xuakoctu.  KoHcTpympoBaHume — apeoMerpa  WiId
KOHCTPYMPOBAaHHE JIOJKM W  ompeneineHue  e€

rpys3ononb €MHOCTH

4.10

@duzuyeckue  ABIEHUS B NPUPOAE:  BIUSHUE
aTMoc(epHOrO0 JaBJICHWUS HA JKUBOH OpraHu3M,

IJIaBaHUE PBIO

411

TexHuueckue ycTpOWCTBA: COOOMIAIOIIUECS COCYIbI,
YCTPOMCTBO BOAOINPOBOJAA, THAPABIUYECKHI Mpecc,
MaHOMeETp, 0apoMeTp, BHICOTOMED, MOPIIHEBON HACOC,

apeomerp

PABOTA, MOITHOCTD, DOHEPT U

5.1 Mexanunueckas pabota

5.2 MexaHn4deckass MOIITHOCTD

53 [IpocTeie MexXaHU3MBI: pbIYar, OJOK, HaKIOHHAs

. MJI0CKOCTh. [IpaBuiio paBHOBECHS phIyara

5.4 [IpumeHeHue mpaBuia paBHOBECHUS pblyara K 0JIOKy
«3omotoe  mpaBwio»  MexaHuku. Koaddunuent

55 ITIOJIE3HOTO IEWCTBUS MEXaHU3MOB. [Ipoctrie
MEXaHHU3MBI B OBITY U TEXHHUKE

5.6 [ToTeHuumanbHast SJHEPTUU TeJa, MOJHATOrO HaJl 3eMIIEN

5.7 Kunernueckas sHeprus

£ g [Tonnass MexaHW4ecKasi YHEprusi. 3aKOH U3MEHEHUS U

COXpaHCHUA MEXaHUYIEeCKOM OHEPIrun




5.9

5.10

[TpakTrueckue pabOTHI:

#HH#Par###Onpenenenue pabOThl CHIIBI TPEHHS TIPU
PaBHOMEPHOM JIBIDKEHHU Teja MO TOPU30HTAJILHOM
noBepxHOCTU. MccnenoBaHue YyCIOBUH paBHOBECUS
peryara. Msamepenue KIIJ[ HakIOHHOM TMJIOCKOCTH.

N3yuenue 3akoHa COXpaHEHUs MEXaHUYECKON IHEPTUU

duznyeckue SBJICHHUS B npupoac: pbiHaru B TCJIC

YECJIOBCKA

5.11

8 KJIACC

Kox Kon
pasaena JJIeMEeHTA

TexHuueckne YCTpOMCTBa: pbluar, MOABUKHBIA U
HETOABUXKHBIN OJIOKM, HAKJIOHHAS TIOCKOCTh, TPOCTHIE

MEXaHU3MBbI B 6BITy

IIpoBepsiemble 1eMEHTHI COIePKAHUS

6.1

TEIUIOBBIE ABJIEHU A

OCHOBHBIE TOJIOKEHUSI MOJIEKYIISIPHO-KHHETHYECKON
TEOPUM CTPOEHMs BewiecTBa. Macca M pa3Mmepsl
MoJsieKyl. OmbIThl, MOATBEPXKAAOIINE OCHOBHBIE

ITOJIOKCHUA MOJ'IGKy.TIHpHOKHHGTH‘-ICCKOfI TCOpHUn

6.2

Mogenmun  TBEPHOro, IKUAKOIO M razoo0pa3HOro
coctosiHUM BemiecTBa. Kpucrannnueckue u amopdHbie

TCJ1a

6.3

6.4

OOBbsicHEHHE CBOMCTB I'a30B, )KUJIKOCTEH U TBEPIBIX TEI
Ha OCHOBE IIOJIOKEHUH MOJIEKYJIIPHOKUHETHYECKON

TEOpUn

CMauuBaHuE U KalmWJUIAPHBIC ABJICHUA

6.5

6.6

TennoBoe pacmMpeHne U cxKaTue

Temnepatypa. CBs3b TeMIepaTypbl CO CKOpPOCTBIO

TCIIJIOBOT'O IBUXXCEHUA YaCTHUI]




Buyrpenuss JHEPTHUSL. CriocoOsr U3MEHEHUS

6.7 BHYTPEHHEH SHEPIruM: TEIulolepeaadya U COBEPILICHHE
paboThI
6.8 Bunst TEIJIONepeIauu: TEIJIONPOBOJHOCTb,
' KOHBEKLIUS, U3Iy4YeHUE
KonnyectBo  Temnorel. YaenbHas — TEIUIOEMKOCTH
6.9
BEILECTBA
TenmooOMeH W TEIUIOBOE paBHOBECHE. YpaBHEHHE
6.10
TEIUIOBOTo OanaHca
6.11 [InaBieHne U  OTBEpPAEBAHME  KPHUCTAJUIMUECKUX
. BELLECTB. Y eNbHAas TEIUIOTA IIJIaBICHUS
[TapooOpazoBanue u  KoHaeHcanusa. Vcnapenwue.
6.12 Kunenne. VYnenpHas Ttemiora mapooOpa3oBaHUS.
. 3aBUCHUMOCTh TEMIIEPATYPhl KUTIEHUSI OT aTMOC(EPHOTO
JIaBJICHUS
6.13 BrnaxxnocTs Bo3ayxa
6.14 OHeprus TOIUIMBA. Y IeJIbHAs TEIJIOTa CrOPaHUs
[Tpunnuner  pabotel  TemioBbix jaurareneid  KIIJI
6.15 TEIUIOBOTO JIBUTaTeNsl. TeroBble JBUTAaTeIN U 3alluTa
OKPYXAaIOIIEH Cpeabl
3aKOH COXpaHEHMs M TpEeBpallleHuss HHEPruu B
6.16
TEIUIOBBIX Ipolieccax
[TpakTyeckue paboTHI:
#HAHPar#H#0nbITl 10 OOHAPYKEHUIO JIEHUCTBUS CHJI
MOJIEKYJISIPHOTO MPUTSKEHHUS.
#HHHPar###ONBITEl 110 BBIPALIMBAHUIO  KPUCTAJIIOB
6.17 IIOBapEHHO COM MJIH caxapa.

#HHPar###0neITEI 0 HAOMIONEHUIO  TEINIOBOTO
paciIMpeHust ra30B, )KUJIKOCTEH U TBEPIBIX TeJl.
#H#Par###Onpenenenue qaBieHus Bo3ayXxa B OaJuioHe

HINPHIIA.




H#HHAPar###0nbIThI, NEMOHCTPUPYIONINE 3aBHCHUMOCTD
JIaBJICHUs BO3JyXa OT €ro o0bEMa M HarpeBaHUs WIH
OXJaXKICHHA.

###Par#H#1 IpoBepka TUIIOTE3bI JIMHEWHON
3aBUCMMOCTH  JJIMHBI ~ CTOJIOMKA  JKMAKOCTH B
TEPMOMETPHUUECKOU TPYOKE OT TeMITepaTyphl.
###Par###Habmonenne  W3MEHEHUST  BHYTPCHHEH
SHEPrUM Tella B pe3yabTaTe TEIUIoNepeaadn U padoThl
BHEIIIHUX CHUJI.

###Par###lccnenoBanue SBIEHUS TEIJIOOOMEHA TIPH
CMEIIMBAHUH XOJIOJTHOW M TOpSTYCH BOJIBI.
#H#Par###OnpeneneHue KOJINYECTBA TETLJIOTHI,
MOJIY4EHHOTO BOJIOM TIPH TEIUIOOOMEHE C HarpeThiM
METaJUTMYECKUM ITUITHHAPOM.

###Par#H#OnpeneneHne  yAenbHOM  TEMJIOEMKOCTH
BEIIIECTBA.

#H##Par###lccnenoBanue mpoiiecca UCTIapeHus.
#H##Par###OnpeneneHue OTHOCUTEIBLHON BIAXHOCTH
BO3/IyXa.

#H##Par###OnpeneneHue yAETbHON TEIUIOTHI

IJIaBJICHUSA JIbAA.

6.18

6.19

dusnueckue SBICHUS B IPHUPOJE: IHOBEPXHOCTHOE
HATsDKEHHE W KalWUIAPHBIE SBICHHUS B TPUPOAE,
KPHUCTAaJUTBI B IPUPOJIE, M3mydeHue CoHIla, 3aMep3aHne
BOJIOEMOB, MOpCKHE Opu3bl; 00pa3oBaHUE POCHI,

TyMaHa, HHECA, CHCIa.

TexHuueckne yCTpPONCTBA: KaNWUIAPBI, IPUMEPHI
MCII0JIb30BAaHUsl KPUCTAIJIOB, JKUAKOCTHBIN TEPMOMETP,
JMaT4YUK TeMIepaTypbl, TEPMOC, CHUCTEMa OTOILICHUS
JIOMOB, THUTPOMETpBI, TICUXPOMETp, MapoBasi TypOuHa,

ABUTATCI]Ib BHYTPCHHETO CrOpaHU.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1

3JICKTpI/I3aL[I/I}I TECII. I[Ba poaa 3JICKTPUICCKUX 3apsa10B




B3aumoneiictBue 3apspkeHHBIX Ten. 3akoH Kysona

7.2 (3aBHCUMOCTh CHJIbI B3aMMOJEHUCTBHS 3apsDKEHHBIX Tell
OT BEJIMYMHBI 3apsI/IOB U PACCTOSIHUSA MEKIY TEIaMu)
DJIEKTPUYECKOE noJe. Hanpsioxkéanoctsb

7.3 anekTpuyeckoro moisd. IlpuHnun — cyneprno3unuu
ANEKTPUUECKHUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE)
Hocurenu »siekTpuyeckux 3apsaoB. DJIeMEHTapHbIN

7.4 anekTpuueckuit 3apsaa. Ctpoenue aroma. [IpoBoaHuku
U JUDJIEKTPUKU

7.5 3aKOH COXpaHEHHs SJIEKTPUUECKOTO 3apsiia
DJeKTpUYECKUA  TOK. YCIOBHS  CYIIECTBOBAHHUS

7.6
AIEKTPUYECKOT0 TOKa. MICTOYHMKM MOCTOSTHHOTO TOKA
HerictBus 3IIEKTPAYECKOTO TOKa (TeruioBoe,

7.7 XUMHUYECKOE, MAarHUTHOE). OJEeKTPUYECKUH TOK B
KUAKOCTSAX M razax
Onektpuueckas uenb. Cuna TOKa. DIEKTPUUYECKOE

7.8
HaMpsHKEHUe
CornpoTuBiieHne MMPOBOJIHUKA. VY nenbHoe

7.9
CONPOTHUBIICHUE BEIIECTBA

7.10 3akon OMa 11 yJacTKa [enu
[TocnenoBarenbHOE W THapalieIbHOE COEIMHEHHUE

7.11
MIPOBOTHUKOB
PaGota ¥ MOIIHOCTH ANEKTPUYECKOTO TOKA. 3aKOH

7.12
Jxoyna — Jlenna
DJeKTpUUecKre Ienu U MOTPeOUTENH IIEKTPUUIECKOM

7.13
sHepruu B ObITy. KopoTkoe 3aMbIkaHne
[TocTostHHbIE MarHUTHI. B3anmoelicTBrEe MOCTOSTHHBIX

7.14
MarHuTOB
MarnutHoe mnosne. MarHutHoe mojie 3eMiIM U €ro

7.15
3Ha4YEHHE IS )KU3HU Ha 3emiie
OneiT Opcrega. MarHuTHoe TmoJie 3JIEKTPUUYECKOTO

7.16

TOKa. HpI/IMCHeHI/IC QJICKTPOMArHuTOB B TCXHHUKE




7.17

7.18

7.19

7.20

JlelicTBME€ MAarHUTHOTO IOJs HA NPOBOJHHUK C TOKOM.
DJIEKTPOIBUTATENb MOCTOSIHHOTO TOKa. Mcnonbs3oBanue
AJIEKTPOJBUTATENIEN B TEXHUUYECKUX YCTPOMCTBAX U Ha

TpaHCIopTe

OnbiTel  @apajned. SBieHue  AJIEKTPOMArHUTHOU

nHaykuuu. IIpasumno Jlenna

DJeKTporeHepaTop. CrniocoOsl MOJIy4eHUs
AIIEKTPUYECKOM  DHEPruH.  DJIEKTPOCTAHIMM  Ha

BO300HOBISIEMBIX UCTOYHUKAX SHECPruu

[TpakTuyeckue pabOTHI:

OMnBITHI 10 HAOTIOICHUIO SJICKTPU3AIUH TEJT UHIYKIIUEH
U IIPU COIIPUKOCHOBEHUU.

HccnenoBanue JEMCTBUS DIICKTPUYECKOTO OIS HA
MPOBOJTHUKY U JHAJICKTPHKH.

COopka u mpoBepka pabOTHI DJIEKTPUUECKOU IEMHr
MOCTOSTHHOTO TOKA.

H3mepenue u peryImpoBaHue CHIIbI TOKA.

V3mepenue u peryImpoBaHue HANPSHKCHUSI.
HccnenoBanue 3aBHCHMOCTH CHIJIBI TOKa, HWAYIIETO
4yepe3 pe3UCTOp, OT CONPOTHBIEHHS pE3NCTOpa M
HANPSDKEHUS Ha Pe3UCTOpe.

OmnbITHI, JIEMOHCTPUPYIOIIIHE 3aBUCHUMOCTh
AJIEKTPUIECKOTO COTPOTHBIICHUS TPOBOJHUKA OT €ro
JUTHHBI, TUTOIA/IH ITOTICPEYHOT0 CEUCHUS U MaTepraa.
[IpoBepka mpaBwia CIOXKEHUA HANPSHKEHUN TpU
MOCNEOBATEIbHOM COEAMHEHUU [BYX PE3UCTOPOB.
[TpoBepka mpaBuiIa AJsl CUIIBI TOKA MPU MapaaeIbHOM
COeIMHEHNU pe3uctopoB. OmpeneneHne  pabOTHI
DIIEKTPHUYECKOTO TOKA, WAYIIEro 4Yepe3 Ppe3nucTop.
OmnpeneneHre MOIIHOCTH — AJIEKTPUYECKOTO  TOKa,
BBIJIETISIEMON Ha pe3ucTope. HUccnenoBanue
3aBHCHMOCTH CHJIBI TOKQ, UAYIIETO Yepe3 JaMIIOUKY, OT

HanpspbkeHus Ha Hell. Onpenenenue KIIJ[ narpeBarens.




9 KUIACC

7.21

Hccnenosanne MAarHUTHOTO B3aNMMOICHCTBHS
MOCTOSIHHBIX MarHuToB. M3ydyeHWe MarHuTHOIO MOJs
MMOCTOSIHHBIX MAarHUTOB TIPU HUX OOBEIWHEHUU W
pazaenenuu. MccienoBanue qeiCTBUS SIEKTPUUECKOTO
TOKa Ha MAarHUTHYIO CTpEJKY. OnEBITHI,
JIEMOHCTPUPYIOIINE 3aBUCHUMOCTD CHIIBI
B3aUMO/JICUCTBHUSI KAaTYIIKH C TOKOM U MarHuTa OT CHUJIbI
TOKa W HampaBJEHHUs TOKAa B KaTyluke. M3yuyeHue
JICUCTBUS. MAarHUTHOT'O IIOJIS HA TPOBOJHUK C TOKOM.
KonctpyupoBanue H H3y4EHHE paboThl
BIIEKTPOJBUTATENS. H3mepenne KII
AJIEKTPOJIBUTATEIbHON  yCTaHOBKU.  OMNBITBI  TIO
HCCJICIOBAHUIO SIBIICHUS 3JIEKTPOMAarHUTHON
WHIYKLIWW: HWCCIEAOBAHUE W3MEHEHUUM 3HAYEHUsS U

HaIllpaBJICHUA UHAYKIIUOHHOTO TOKa

dusnueckre SBICHUS B TPUPOAC: DICKTPUUECKUE
ABIIEHUST B aTrMocdepe, DIIEKTPUYECTBO  IKHUBBIX
OpraHU3MOB, MAarHUTHOE MoJie 3eMiu, Apei( MOoI0CoB,
POJIb MAarHUTHOTO TOJIS JIJIS1 )KU3HU Ha 3emiie, TIOJIIPHOE

CHUSIHUEC

1.22

TexHu4eckne yCTpOMCTBA: 3JIEKTPOCKOI, aMIEPMETP,
BOJIETMETP, PEOCTAT, CYETUUK DIIEKTPUIECKON SHEPTHH,
AJIEKTPOOCBETUTENbHBIE TNPUOOPBI, HarpeBaTelbHbIE
AIEKTPOIPUOOPHI (mpumepsI), AIEKTPUUYECKUE
NPEIOXPAaHUTEIH, SIEKTPOMArHUT, SJIEKTPOJIBUTATEIND

MOCTOAHHOI'O TOKA, rCHEPATOP MOCTOAHHOI'O TOKa

Kon

pasznerna

8

Kon snemenTa

[IpoBepsiemble 3JIEMEHTHI COICPIKAHUS

MEXAHUWUYECKUE SBJIEHUA




Mexanuyeckoe JABWKEHHE. MarepuaibHas TOYKa.

81 Cucrema orcuéra
8.2 OTHOCHUTETBHOCTh MEXAaHUYECKOTO JIBUKCHHUS
8.3 PaBHOMEpHOE NPAMOIMHEHHOE IBUKCHHE
HepaBuomepnoe npsimonuHeitHoe aBuxkenne. Cpeansis
8.4 U MTHOBEHHAasi CKOPOCTh Te€ja IMpPU HEPaBHOMEPHOM
JIBYKEHUH
85 VYckopenne.  PaBHOYCKOpPEHHOE — IIPSIMOJIMHEWHOE
' JIBIDKEHUE
8.6 ##HPar##H#CroOonnoe nagenue. OnbiTel ["anunes
H#HH##Par###PaBHOMEpHOE JBMKEHHUE IO OKPYKHOCTH.
8.7 [Tepuon u yactora oOpamenus. JIuneliHas u yriosas
ckopoctH. LleHTpocTpeMUTEIbHOE YCKOPEHUE
8.8 [lepsriii 3akoH HptoToHa
8.9 Bropoii 3akon Herotona
8.10 Tperuii 3akon HeroTona
8.11 HH#HPar#H#H#1 [puHIIMT Cynepro3uiuy CHIT
8.12 Cuna ynpyroctu. 3akoH ['yka
8.13 ##H#Par##H#Cunia TpeHUs: cujla TPEHMSI CKOJIbXKEHMS,
' CHJIa TPEHHS TTOKOsI, IPYTHE BUABI TPEHUS
814 #H##Par#H##Cuna  TAKECTH W 3aKOH  BCEMHPHOTO
' TATOTEHUS. Y CKOPEHHE CBOOOHOTO MajIeHUs
815 IBwxenne r1iaHer Bokpyr Connuma.  IlepBas
' KOCMHYECKasi CKOPOCTh. HeBeCOMOCTh 1 meperpy3ku
8.16 PaBHOBecue MarepuanbHOM  TOYKH. AOCOIIOTHO
' TBEPIOE TEIIO
317 #H##Par###PaBHoBecre TBEPAOTO TeJa C 3aKPETUIEHHON
' ocblo BpatieHus. MomeHT cuibl. LleHTp TsxecTn
8.18 Nmnynec Tena. MI3menenune nMmnyibsca. Mmmynbsc cuiel
8.19 3aKOH COXpaHEHUsI UMITYJIbCa
8.20 #i#ParfH##PeakTHBHOE ABM)KEHHE
8.21 Mexanuueckasi paboTa U MOIIHOCTb




8.22

8.23

Pabora cun Tsxkectu, ympyroctd, TpeHHs. CBs3b
SHEpPruu 1 paboThl
[loTreHumanpHas SHeprus Teja, MOJHATOIO Haj

IIOBEPXHOCTBIO Seman

8.24

[ToTenuuanpHas SHEPTUS CKATON MPY>KUHbI

8.25

8.26

8.27

Kunernueckas sHeprusi. TeopemMa O KHHETHYECKOM

SHEPruu
3aKOH COXpaHEHMsI MEXaHUYECKON SHEPIUH

[IpakTryeckre pabOTHI:

Omnpenenenue cpeHe CKOPOCTH CKOJIbKEHUST OpycKa
WIM JIBUKCHUS IIApUKA MO HAKIOHHOW IJIOCKOCTH.
Omnpenenenne yCKOPEHUs Tella MPU paBHOYCKOPEHHOM
JIBMDKEHUH 110 HAKJIOHHOW TUIOCKOCTH.

HccnenmoBanne 3aBUCUMOCTH TYTH OT BPEMEHH IIPH
PaBHOYCKOPCHHOM  JIBKCHHMM  0€3  HavyallbHOU
CKOpOCTH.

[IpoBepka THUMOTE3BI: €CIIM TNPH PaBHOYCKOPECHHOM
JIBUKCHUH 0€3 HadadbHOW CKOPOCTH ITYTH OTHOCSTCS
KaK psJl HEYETHBIX YHCENI, TO COOTBETCTBYIOIIUE
MIPOMEXYTKH BPEMEHU OJTMHAKOBBI.

Uccnenosanue 3aBUCHUMOCTH CHUIIBI TpEeHHUS
CKOJIB)KEHUST OT CHJIBl HOPMAJIBHOTO JaBJICHHS.
Omnpenenenne KodPPUIMEHTa TPEHUS CKOIBKECHHUS.
Omnpenenenne >XECTKOCTH TPYKUHBL. Ormpenenenne
paboThl CUIIBI TPEHUSI MPH PABHOMEPHOM JBUKCHHUH
TeJa TI0 TOPU30HTAILHOW MOBEpXHOCTH. Otpeenenne
paboThl CHIIBI YOPYTOCTH TMpPH MOABEME Tpy3a C
WCIIOJIb30BAHUEM  HETIOJBMXKHOTO W TIOJIBHYKHOTO

OJIOKOB

8.28

du3nyecKue SBJICHUS B IPUPOJIE: IPUIUBBI U OTJIMBBI,
JnB>KeHue TuiaHeT COJTHEYHON CHCTEMBI, pEaKTUBHOE

ABUIKCHUC KUBBIX OPTaHNU3MOB

8.29

Texuudeckue YCTpOﬁCTBaI CIIMAOMCTpP, AAaTYUKU

ITOJIOYKEHUS, PACCTOSIHUS M YCKOPEHUS, PAKEThI

MEXAHUYECKUE KOJIEFAHUA 1 BOJIHBI
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9.1

KonedarensHoe NIBIDKCHUE. OcCHOBHEIE
XapaKTePUCTUKU  KOJeOaHWi: Tepuoja, dYacroTa,

aMIINTyda

9.2

MaremaTuuecKuid U TNPYKUHHBIA ~ MAasiTHUKH.
[IpeBpamienue  sHepruum  Opu  KoseOaTeaTbHOM

JABHXCHUU

9.3

94

9.5

3aryxaromue Koyie0aHus. BeIHYKIEHHbIE KOJeOaHusI.

Pe3onanc

Mexannyeckne BOaHBL. CBOHMCTBA MEXaHHYECKHX
BoJH. [IponmonbHble W momnepeuHble BOJHBL. JljiMHA
BOJIHBI u CKOpOCTh €€  pacrnpoCTpaHCHHUS.
MexaHu4eckue BOJIHBI B TBEPIOM TeJie, CEHCMUYECKHUE

BOJIHBI

3ByK. ['poMKOCTB U BbICOTa 3ByKa. OTpakeHue 3ByKa

9.6

Wndpa3Byk u yiabTpa3ByK

9.7

[IpakTuyeckue paboOTHI:

Omnpenenenne 4YacToThl MW Tepuojga KoJeOaHWi
MaTeMaTHYeCKOro MasiTHUKA.

Omnpenenenne 4YacToThl M Tepuojga KoJeOaHUi
MPY>XKUHHOTO MasiTHUKA

HccnenoBanne 3aBUCMMOCTH IepHOJa KoJieOaHMM
MOJIBEIIEHHOTO K HUTH TIpy3a OT JJIMHBI HUTH.
HccnenoBanne 3aBUCMMOCTH IepHOJa KoJieOaHMM
NpYKMHHOTO MasiTHUKa OT Macchl rpysa. [Iposepka
HE3aBUCHUMOCTH  IlepHoja  KosebaHui  TIpysa,
MOJIBEIIEHHOTO K HUTH, OT MaccChl Ipy3a U >KECTKOCTU
npyXuHel. V3MepeHne yCKOpeHHs CBOOOIHOTO

naacHus

9.8

dusnueckue sSBJICHUS B npupoac: BOCIIPUATHE 3BYKOB
KUBOTHBIMH, 3CMIICTPACCHUC, celicMUUecKue BOJIHBI,

IyHaMH, 3XO

9.9

Texuudeckue YCTPOﬁCTBaI 9XO0JIOT, HCIIOJIB30BAHUC

yIIBTPa3ByKa B OBITY U TEXHHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI




1041 DIEeKTPOMarHuTHOE ToJie. DJIEKTPOMArHUTHBIC BOJTHBI.
' CBoiicTBa 2JIEKTPOMATHUTHBIX BOJTH
10.2 [Ixana 37eKTPOMarHUTHBIX BOJIH
10.3 DnexTpoMarauTHas npupojaa ceera. CKOpocTh cBera.
' BomHOBEIE cBOiCTBA CBETA
[IpakTraeckue pabOThI:
10.4 N3yueHne CBOHCTB 3JIEKTPOMAarHUTHBIX BOJIH C
MTOMOIIIbI0 MOOMIIBHOTO TeedhoHa
®dusnyeckue SBICHUS B TPUPOJE: OHUOIOTHYECKOE
10.5 JICHCTBHUE BHJIMOTO, YIBTPapuOIETOBOTO i
PEHTTEHOBCKOTO U3TyYeHH
106 Texnuueckue YCTPOMCTBA: HCIIOJIb30BaHUE
' 3JICKTPOMArHUTHBIX BOJIH JUIsl COTOBOM CBSI3U
CBETOBBIE SIBJIEHU S
11.1 JlygyeBas monensb cBeta. McTtounuku cBeta
11.2 [IpsiMonuHEHOE pacIpOCTpaHEHHUE CBETA
s Otpaxxenne cBeta. [lmockoe 3epkano. 3akoH
' OTpaKCHHSI CBETA
114 [Ipenomienue cBeTa. 3aKOH TPEIOMIICHHS CBETa.
' [ToytHOE BHYTpPEHHEE OTPAKCHHE CBETa
11.5 JIunza. Xop tyyel B TMH3E
116 OnTnueckasi cucreMa (QoroanmnapaTa, MUKPOCKOIa U
11 ' TellecKoma
117 I'maz kak onTudeckas cuctema. bIu3opykocTs
' TATbHO30PKOCTh
118 Paznosxxenue 6enoro cera B criekTp. OnbiTel HploTOHA.
' CrnosxeHue CeKTpaabHBIX IIBETOB. Jlucnepcus cBeTa
[IpakTuueckue padbOTHI:
HccnenoBanme  3aBUCUMOCTH  YIWla  OTPaKEHUSA
11.9 CBETOBOTO JIy4a OT yIJia MaJeHUs.
N3ydyeHne xapakTepUCTUK U300paKeHHs MpeAMETa B
IJIOCKOM 3epKajie.




HccnenoBanne 3aBUCUMOCTH  yIyla  IPEIOMIIEHUS
CBCTOBOTI'O JIy4da OT yrjia maACHUs Ha I'paHULIC «BO3AYX
— CTEKJIO».

[onmyyenne n300paKeHUH C MOMOIIBIO COOMparoIeit
JIMH3BI.

Omnpenenenue (GoKyCHOrO pacCTOSHUS M ONTHUYECKOM
CHJIBI COOUpAIOLIEeH JTUH3bI.

OmnbITHI IO PA3JI0KEHUIO OEJIOr0 CBETa B CHEKTP.
OnbITEl 110 BOCHPUATHIO I[BETa NPEAMETOB IPH HX

HAOJIIOCHNUN Yepe3 LIBETOBBIC (PUITBTPHI

dusnueckue SBICHUS B Iprupoac: 3aTMCHUA COJIHI_Ia n

11.10 JlyHbl, 1IBeTa Tel, ONTHYECKHE SIBICHUS B aTMocdepe
(uBet HeOa, pedpakius, pagyra, MUPax)
11 TexHudyeckue  yCTpOMCTBA: OYKH,  IIEPUCKOII,
' (doToanmapar, ONTUYECKHUE CBETOBOIbI
KBAHTOBUGIE SABJIEHUA
121 Omneitel Pesepdopna u maHerapHas MOJENb aToMma.
' Mopnaens atoma bopa
192 Hcnyckanue u morniomieHue cBera aroMoM. KBaHTEHI.
' JInnenyaTele CIIEKTPHI
12.3 PanuoaktuBHOCTE. Anb(da, 6eTa- 1 raMMa-u3IydeHHs
124 Crpoenue aromHoro szapa. HykioHHas Mopenb
' aTOMHOTO siipa. M30Tons!
125 PanuoakTtuBHBIe mpeBpaienus. [lepuon nomypacnana
12 ' aATOMHBIX s7ep
126 SnepHble peakiyy. 3aKOHbI COXPaHEHUS 3apsI0BOTO U
' MaccoBOT0 YHCEN
DHeprusi CBA3U aToMHBIX sjaep. CBs3b Macchl U
12.7
SHEepPrun
128 Peakuyu cuHTe3a u penenus spep. VcrouHukH
' sHepruu CoJHIa U 3BE3]T
12.9 Snepnas osHepretuka. JleHcTBUE paJMOAaKTUBHBIX
' M3ITy4eHUN Ha )KUBbIE OPTaHU3MBbI
12.10 [IpakTuyeckue pabOTHI:




HaGmronenve CrulomHbIX W JIMHEWUYATHIX CIIEKTPOB
W3IIy4CHHUS.

HccnenoBanue TPeKOB: M3MEPEHUE SHEPTHH YaCTHUIIBI
10 TOPMO3HOMY IyTH (110 (hoTOTrpadusiM).

N3mepenue pagroaktuBHoro ¢poHa

dusndyeckue SBICHHSI B IIpupoac: €CTECTBEHHBIN

paznoaKTUBHBIHI ¢om, KOCMHYECKHE Ty4H,
12.11 pPaIuoOaKTUBHOE H3JyYeHHE IMPUPOJHBIX MHUHEPAJOB,
JICCTBUE PAaJUOAKTUBHBIX H3JIy4YCHUH Ha OPraHU3M
YyelioBeKa
D0 Texuuueckue yCTpOIiCTBA: CHEKTPOCKOII,

VHJMBHUYAJIBHBIA TO3UMETp, KaMepa Buinbcona




ITPOBEPAEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJIBHOM ITPOT'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpeOOBaHMS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTamM
0a30BOIr0 YPOBHSI 0CBOEHMSI OCHOBHOM 00pa3oBaTe/IbHOM
NporpaMMbl OCHOBHOI0 0011ero odpa3zoBanust Ha ocHoBe PI'OC

[lonumanue ponu (QU3MKK B  HAYYHOH KapTUHE  MHPa;
cOpMUPOBAHHOCTh 0a30BbIX MPEJICTABICHUNH O 3aKOHOMEPHOI
CBSI3U M IO3HABAEMOCTH SIBJICHUN TIPUPOJBI, O POJIH SKCIIEPUMEHTA B
¢dbuzmke, O CHCTEMOOOpa3ywIIe poidu (GU3UKH B PA3BUTHH
€CTeCTBEHHBIX HAayK, TEXHHUKH U TEXHOJOTHH, 00 3BOIIOIHU
(bu3MUecKUX 3HAHUM U UX POJU B LIETIOCTHON €CTeCTBEHHOHAYYHOM
KapTHHE MHpa, O BKIAJEC POCCHMCKHX M 3apyOC)KHBIX YUEHBIX-
(U3HUKOB B pa3BUTHE HAYKH, OOBSICHEHHE MPOLIECCOB OKPYKAIOIIETO

MHpa, pa3BUTHC TCXHUKU U TEXHOJIOTHI

3HaHUs O BUAAX MaTepuM (BELIECTBO U IOJIE), O JBWKCHUH Kak
crocobe CyIIecTBOBAaHMS MaTepuH, 00 aTOMHO-MOJIEKYJISIPHON
TEOPUM CTPOEHMs BEIIECTBA, O (PU3NYECKON CYIIHOCTH SIBICHHUM
HpUpoAbl  (MEXaHMYECKHX, TEIUIOBBIX, JJIEKTPOMArHUTHBIX U
KBAaHTOBBIX); yMEHHE pa3nyaTh SBJICHUS IO OIMUCAHHUIO UX
XapaKTEepHBIX CBOMCTB W HAa OCHOBE OINBITOB, JAEMOHCTPUPYIOIIMX
JaHHOe (U3UYECKOE SIBIIEHHE, YMEHHME pacllo3HaBaTh MPOSIBICHHUE
W3Y4YEHHBIX (U3NYECKUX SIBJICHUI B OKpY)KAIOLEM MHUpPE, BBIIEISSA

WX CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH)

BJ'Ia,Z[eHI/IC OCHOBaMH TOHSTHHHOIO afnrmapara 1 CHUMBOJIMYECKOTO
SA3bIKa (1)I/ISI/IKI/I M HUCIIOJB30BAaHUEC HUX JIA PCIICHHA y‘I€6HI>IX 3aaa4,
YMCHHE XapaKTCpU30BaATb CBOMCTBa TCII, (1)I/I3I/IIICCKI/IG SABJICHUA U

MPOIIECCHI, UCTIONIB3Ys PYHIAMEHTAIBHBIC U YMITUPUIECKUE 3aKOHBI

YMeHue omnuchiBaTh M3y4YEHHbIE CBOWCTBA Tel U (U3NYECKUE

SABJICHUS, NUCTIOJIb3YA (I)I/IBI/I‘-ICCKI/IC BCIIMYHHBI

Bnagenue ocHOBaMH METOJOB HAYYHOTO TIO3HAHHUS C Y4ETOM
coOJTr0IeHHsI PaBIIT 0€30MaCHOTO TPYy/a: HaOMoAeHNE (PU3HIECKUX

SIBJICHUU:




YMEHHE CaMOCTOSITENIbHO COOMPATh SKCIIEPUMEHTAIbHYIO YCTAHOBKY
W3 TaHHOTO Habopa 00OPYAOBaHUS IO UHCTPYKIIUU, OTIUCHIBATEH XOJ]
OTIbITA U 3alHMCHIBATh €0 PE3YNIbTaThl, (HOPMYIHPOBATH BHIBOIBL;
MMPOBCACHUC MPSAMBIX MW KOCBCHHBIX I/I3MepeHI/II71 (bI/ISI/I'-IeCKI/IX
BEJIMYMH: yMEHHE IUIAHUPOBATh U3MEPEHHS, CaMOCTOSTEIILHO
coOMpaTh AKCIEPHUMEHTAIBHYIO YCTAaHOBKY 110 HMHCTPYKIIHH,
BBIUUCIIATh 3HAYCHHE BEJIUYMHBI U aHAJIW3UPOBATH IOJTYYCHHBIE
pe3ysibTaTel € Y4ETOM 3aJlaHHOM MOTPEIIHOCTH PpPe3ylbTaToOB
HU3MEPEHHUI;

MMPOBCACHUC HCCIOXHBIX SKCIICPUMCHTAJIbHBIX PICCJICI[OBaHI/Iﬁ;
CaMOCTOSITENIbHO COOMpaTh OJKCHEPUMEHTANbHYIO YCTAHOBKY H
IIpOBOAUTD HCcCiIeJ0BaHUuEC 110 HHCTPYKIUHU, MNpeaACTaBIATb
MOJIy4eHHBIE 3aBUCUMOCTU (DU3MUECKHUX BEJIMYMH B BHJIE TaOIUI U
rpadUKoOB, YYWUTHIBaTb IMOrPEUIHOCTH, JENaTh BBIBOJBI IO

pe3yiibTaTaM UCCICAOBaHNA

[lonnmanue  XapakTepHBIX CBOWCTB  (U3MYECKUX  MOAenei
(MaTepuanbHas Touka, abCOIOTHO TBEPIOE TEJIO, MOJEIN CTPOCHHUS
ra3oB, XKUJAKOCTEH W TBEPABIX TeJl, IUIAHETapHAas MOJEIb aToMma,
HYKJIOHHasi MOJIENIb aTOMHOTO $iipa) U YMEHHE NPUMEHSTh UX IS

00BsACHEHUS (bHSH‘leCKI/IX IIpoueccoB

YMmeHue oOBICHATh (PU3NYECKHE MPOLECCHl U CBOMCTBA TeJN, B TOM
YUCI€ U B KOHTEKCTE€ CHUTyallM IPaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIABIATH IIPUUYUHHO-CIICICTBEHHBIE CBA3U
U CTpOoUTh OOBSICHEHHE C OMNOpPOM Ha HU3YYEHHbIE CBOICTBa
¢bu3nyeckux sBIEHUM, (U3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTH U

MOJEIIA

YMmeHnue pemath pacuéTHble 3aqauu (Ha Oaze 2 — 3 ypaBHEHMI),
UCTIOJNB3ys 3aKOHBI H  (OpMyIbl, CBs3BIBaIONIME (hHU3HUECKUE
BEJIMYMHBI, B YaCTHOCTH, 3allMChIBaTh KPATKOE YCIIOBHE 3aJayH,
BBISIBIIITH HEJIOCTAIONINE JaHHBIC, BHIOMPATh 3aKOHBI U (POPMYIIBI,
HE00X0AUMBIE JUIs €€ pelIeHNs, UCIIOB30BaTh CIIPAaBOYHbIE JJaHHBIE,
MPOBOJIUTh PACUYETHl W OLEHUBATh PEATHMCTUYHOCTH TOJTYYEHHOTO
3Ha4YeHHUs (PU3NUECKON BETMUMHBL; YMEHHE ONPEAETATh Pa3MEPHOCTb

(bu3nuecKoil BeINYNHBI, MOJIYYEHHON IPU PEIICHUH 3a7aun




VYMeHue XapakTepu3oBaTh NPUHLIUIBI JICHCTBUS TEXHHUYECKHX
YCTPOKHCTB, B TOM YHCIE€ OBITOBBIX MPUOOPOB, M MPOMBIIUICHHBIX
TEXHOJIOTUYECKHUX ITPOIIECCOB 110 UX OMHCAHHIO, UCTIONb3YsI 3HAHUS O
CBOWCTBaX (PU3MYECKUX SBICHHA M HEO0OXOAMMbIe (U3NYECKHE

3aKOHOMCPHOCTH

10

VYMeHue HCHOIb30BaTh 3HAHUS O (U3MYECKHUX SBICHHAX B
MOBCETHEBHOM KM3HU i1  OoOecriedeHus: Oe30MacHOCTH  IpH
oOpamieHMH ¢  OBITOBBIMH  NpUOOpaMH W TEXHUYECKHMHU
YCTPOMCTBAMH, COXPAHEHHUS 3JI0POBbS M COOJIOJCHUS HOPM
9KOJIOTMYECKOTO TIOBEIEHHUS B OKpPYKAIOWIEH cpene; MOHWMaHHE
HEOOXOAUMOCTH TPUMEHEHUS JOCTH)KEHUH (DU3UKH M TEXHOJOTHMA

IJIA palliOHAJIbHOI'O IIPUPOAOII0JIb30BaHUA

11

OneIT moucka, MpeoOpa3oBaHUS W TpEACTaBlIeHUs UHOpMAIUU
(U3HUYECKOTO COJCpXKAHUS C HCIIOJIb30BaHHEM WH(GOPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTUI; yMEHUE OLIEHUBATH JOCTOBEPHOCTh
MOJIYYCHHOW WH(GOpPMAlMM HA OCHOBE WMCIOIIUXCS 3HAHHHA U
JOTIOJIHUTEIbHBIX ~ MCTOYHUKOB; YMEHHME HCIIOJIb30BAaTh  IIPU
BBITIOJTHEHUH YY€OHBIX 33aJaHUil HAYYHO-TIOMYJSIPHYIO JINTEPATYPY
(bU3MUECKOTO CO/Iep KaHUsI, CIIPABOYHBIE MaTEePHAIIbI, PECYPChI CETH
WNureprer; Biamenue 0a30BBIMH HaBBIKAMHU  IPeoOpa3oBaHUS
uH(pOpMalUd W3 OJHOW 3HAKOBOM CHUCTEMBI B JPYIyH); YMEHUE
co3JaBaTh COOCTBEHHBIE TMHUCHMEHHBIE W YCTHBIE COOOIICHHS Ha

OCHOBC I/IH(I)OpMaI_II/II/I N3 HCCKOJIbKHMX HCTOYHHUKOB




IHHEPEYEHDB 2JIEMEHTOB COAEPKAHUS, TIPOBEPAEMBIX HA OI'D ITO

PU3UKE
Kon IIpoBepsieMblii 3JIEMEHT COJePKAHUS
1 MEXAHWYECKUE ABJIEHUA
11 Mexannueckoe nBrkeHue. MarepuanpHas Touyka. Cucrema oTcuéra.
' OTHOCUTENBHOCTD IBUKEHUS
PaBHOMepHOE 1 HepaBHOMEpHOE JBUKEHHE. CpenHsas ckopocTb. Popmyna
1.2 ISl BBIYHCIICHUS CPEHEH cKopocTH: V = S/t
PaBHOMepHOE NPSIMOIMHENHOE ABM)KEHHE. 3aBUCUMOCTh KOOPAMHATHI TeJla
OT BPEMEHH B CIIy4yae paBHOMEPHOI'O NPSMOJIMHEWHOTO JIBUKEHUS:
13 x(f)=x,+vt
I'paduku 3aBUCHMOCTH OT BPEMEHH Ul MPOCKIMH CKOPOCTH, MPOCKINU
IIEpEMEILEHUS, IIyTH, KOOPAMHATHl IPU PAaBHOMEPHOM NPSIMOIMHEHUHOM
JBUKEHUU
3aBUCUMOCTh KOOPAMHATHI T€Ja OT BPEMEHHU B CIIy4ae PaBHOYCKOPEHHOTO
IIPSIMOJIMHENHOTO JBUKCHHUS:
2
Sylf) =vg, =f+ay = %
DopMyJIbl A1 POESKIUH MEPEMELLEHUS, TPOESKIIMN CKOPOCTH U MPOEKIIUU
YCKOPEHUS IIPU PAaBHOYCKOPEHHOM NPSMOJIMHENHOM JIBUKCHUM:
2
1.4 s.(D=yy, -t+a, %
U_\'('f] =Upx T4, L,
a (f)=canst,
Ulrl - lel :z‘g.‘rsx
I'paduku 3aBUCUMOCTH OT BpEMEHM JJISl IPOEKLUU YCKOPEHUS, TPOEKIUU
CKOPOCTH, IPOEKLUHU MEPEMEILLEHUS, KOOPAUHATHI IIPH PABHOYCKOPEHHOM
MPSIMOJIUHEITHOM JBUKEHUH
CBobonnoe nanenue. opmMybl, ONKMCHIBaIOIIME CBOOOIHOE MaICHHE Tea
1.5 M0 BepTUKANU (ABWKEHUE Tella BHU3 WM BBEPX OTHOCUTEIBHO

MOBEPXHOCTU 3CMHI/I). Fpa(bI/IKI/I 3aBUCUMOCTHU OT BPEMCHU I MMPOCKIHUUN




YCKOpEHUSI, TPOEKIIUHU CKOPOCTH U KOOPIAMHATHI MpU CBOOOJIHOM NaJeHUU

TEJa [0 BEPTUKAIU
CKopocTh paBHOMEPHOT'O JBMKEHMS Tella MO OKpyKHOCTH. HampaBieHue
CKOPOCTH.

dopMyiia a1t BBIYUCICHHUSI CKOPOCTH Yepe3 paauyc OKPYKHOCTU U TIEPUO]]

oOparieHus:
2TR
L=
T

IentpocTpeMutenbHoe yckopenue. HampapineHue HEeHTPOCTPEMUTEIBHOIO

yckopenus. @opmyra s BBIYUCICHUS YCKOPEHUSI:

1.6
2
L
“ R
®opmyiia, CBSI3BIBAIONIAS IEPHOJ U YaCTOTY OOpPAIICHUS:
V= !
T
Macca. ITnotHocts Bemectsa. @opmyra i BBIYUCICHUS IIIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTopHas gusnueckas BenuunHa. ClokeHue cuil
1.9 SBnenue unepuuu. Ilepssiii 3akoH HeroToHa
Bropoii 3akoH HeroToHa:
F=m-a
1.10

CoHarpaBieHHOCTh BEKTOpa YCKOPEHHUS TeJla M BEKTOpa CHIIBI,

JIEHCTBYIOLIEH HA TEJIO

1.11

Bzaumoneiicteue ten. Tpernit 3akoH HeroToHa:

Fy y=-F_,




1.12

1.13

1.14

1.15

Tpenue nokost u TpeHue ckoiabxkeHus. @opmyna Ui BEIYUCICHUS] MOYJIS

CHJIbI TPCHUSA CKOJIbXKCHUA:

Frpzu-;‘f

Hedopmarus tena. Yopyrue u Heynpyrue nedopMmaruy. 3aKOH YIpyroi
nedopmaruu (3akoH ['yka):

F=k-Al

BCCMI/IpHOC TATOTCHHE. 3aKOH BCEMHUPHOI'O TATOTCHUA:

My -1,
F=G. L1 _2
R
Cuna TsoKecTH. Y CKOpeHHre CBOOOIHOIO MaIeHHs.
dopmyna Ul BHIYKCIEHHS CHITBI TSHKECTH BOJIM3H MOBEPXHOCTH 3emin: F
=mg.
JIBmkenwne mianet Bokpyr Conrna. IlepBas KocMuYecKast CKOPOCTb.

HesecomocTs u neperpysku
Nmnynbc Tena — BeKTOpHas pu3nyecKas BEJIUYUHA.
D=mo

I/IMHYJ'ILC cucteMsl Tea. I3MeHeHne HUMITYJIbCA. I/IMHy.]'IBC CHIJIBI

1.16

3aKkoH COXPAHCHUA UMITYJIbCa JJIs1 33.MKHYTOI>’I CUCTCMBI TCII:
D=yl +inyU, =const

PeakTtuBHOE ABHKEHHE

1.17

Mexann4geckas pa60Ta. d)opMlea JJIA BBIYMCJICHUA pa6OTI>I CHIJIBI:

A=Fsoosct

Mexann4deckasi MOIIHOCTb:

nN=2
I




Kunernueckas u IMOTCHIHAJIbHAasA SHEPIUsl. CDopMyna JJIs1 BBIYMCIICHUA

KUHETUYECKON DHEPIUU:

HE)E
E =—
2
Teopema o0 knHeTHueckor sHeprun. Popmyna sl BBIYUCICHUS
1.18 .
MOTEHIIMAIBHOM SHEPIUH TeNa, MOJIHITOTO
Hag 3eMIIE:
E,=m gh
Mexanuyeckas SHEprusi:
E=E.+E p
1.19 .
3aKOH COXpaHEHMsI MEXaHUUeCKOM 3Hepruu. @opmysa s 3aKoHa
COXPaHEHUS MEXaHMYECKOM HepPTuu B OTCYTCTBHE CUJI TpeHus: E = const.
[IpeBpaiieHue MEXaHUYECKOW SHEPTUU NPU HATUYUH CUIIBI TPEHUS.
[IpocTble MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKHU.
Poruar. Moment cuiisl: M - FI.
VYcnoBue paBHOBECHS pblyara:
M +M, +..=0
1.20
[ToaBuxubIN 1 HeOABWXKHBIN O0510KU. KITJ[ mpocThix MexaHH3MOB,
n= Aﬂmma
A—aarpaqe:ﬂ:ﬂaﬂ
JlaBiieHue TBEpAOTO TETA.
@opMyia 11 BBIYKMCIICHUS IaBJICHHS TBEPIOIO Tena:
p= F
5
JaBnenue raza. ATMocdepHOe 1aBleHUE.
121

FHHpOCTaTquCKOe JaBJICHUC BHYTPH KUIKOCTH.

CDOpMy.TIa JJId BBIYUCIICHUA JAaBJICHUSA BHYTPHU JKUIAKOCTH:

p=pgh+p_,




1.22

3akoH [lackans. ['uapaBnndeckuii mpecc

1.23

3akoH Apxumena. dopmyna i OnpeneieHUs BBITAIKUBAIOIICH CHJIBI,

JEHCTBYIOIIEH Ha TEJIO, IOTPYKEHHOE B KUIKOCTD WM I'a3:

Fam =PEV

VcaoBue naBanus tea. [lnaBanue CYIO0B H BO31YXOIIJIaBaAHUC

1.24

Mexannyeckue KosieOaHus. AMIUTUTYAA, MEPUOJ U YacTOTa KOJICOaHUM.

®opmyiia, CBA3BIBAIOLIAS YACTOTY U EPUOJ KOJICOAHUI:

1.25

1.26

MaremaTuueckuii U NpyKUHHBbIA MasTHUKH. [IpeBpailieHue 3HEpruu npu

KO0JIe0aTeIbHOM IBIKEHUN

3aTYXEIIOH_[I/IC KoJIEOaHMSL. BBIHY)KILCHHLIG xonebanus. Pe3onanc

1.27

1.28

1.29

MexaHu4eCcKHe BOJIHEIL. HpOI[OJ'ILHLIe U IMOIICPCUYHBIC BOJIHEI. HJ'II/IHa BOJIHBI

U CKOPOCTh PacrpOCTPaHCHHS BOJIHBI:

rL=v-T

3Byk. 'poMKoCTh 1 BbIcOTa 3ByKa. OTpa)KeHHe 3BYKOBOI BOJIHBI HA TPAHULIE
nByx cpell. MHdpa3Byk u yIpTpa3ByK

IIpaxmuueckue pabomul

N3mepenue cpeHel III0THOCTH BEIIECTBA; apXUMEI0BON CHIIBL; )KECTKOCTH
NPYXHUHBL, KO3(D(UIIMEHTAa TPEHUS CKOJBXEHUsS; padOThl CHJIbBI TpEHUS,
CHJIBl YIPYTOCTH; CpEeJHEH CKOpOCTH JBHXEHHs Opycka MO HAaKJIOHHOM
IJIOCKOCTH; YCKOPEHHUs OpycKa Mpu JBHKEHUU 10 HAKIOHHOM IMJIOCKOCTH;
4acTOThl U MEpHuoja KojeObaHUul MaTeMaTHUYeCKOro MasTHHKA; 4acTOThI U
nepuoja  KosnebaHUl  NPY)KMHHOTO  MasTHHUKA; MOMEHTa  CHJIbI,
JeWCTBYIOIIET0 Ha phlyar; paboThl CUJIbI YIPYTOCTH IpU MOABEME Ipy3a €
MTOMOLUIBIO0 HEMOJBHKHOTO 0JI0Ka; pabOThl CHJIBI YIIPYTOCTH MPHU MOJABEME
rpy3a ¢ IOMOIIbIO MOABHKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXHUMEOBOM CHIIBI OT 00BbEMa MOrpyKEHHON
4acTH Tejda U OT IUIOTHOCTU KHUAKOCTU; HE3aBUCUMOCTH BBITAJIKHBAIOIIEH
CHJIBI OT MAacChl TeJa; CUJIbl TPEHUS CKOJIBKEHHUS OT CHIJIBI HOPMAaJbHOTO
JABJIEHUS U OT poJia NOBEPXHOCTH; CHJIBI YIPYIOCTH, BO3HHUKAIOLIEH B
MIpYXUHE, OT CTeNeHu NedopMallii MPY>KUHBL, YCKOpEHUs: OpycKa OT yria

HaKJIOHa HaHpaBHSIIOIJ_IeI\/II; nepuona (‘-IaCTOTBI) KoJIecOaHMH HUTSIHOTO




MasiTHUKA OT JJIMHBI HUTH; TepHoJia KoieOaHu NpYyKUHHOTO MasiTHUKA OT
Macchl TIpy3a M JKECTKOCTU IMPY>KUHBI; HUCCIEIOBAHHE HE3aBUCUMOCTHU
nepuoja KojiebaHW HUTSHOTO MasTHMKa OT Macchl Ipysa. IIpoBepka

YCJIOBUSA PABHOBCCHUS pblUara
Dusuueckue s61IEHUSA 8 npupode.‘ MNpUMEPLI ABWKXCHUA C PA3JIMYHBIMU

CKOpPOCTSAMH B JKMBOH M HEKHBOM mnpuponae, ﬂeﬁCTBHe CUJIbl TPCHHUA B

npupoac U TCXHUKE, MPUIIUBLI U OTJIHMBBI, JIBUKCHHUC IUIAHCT ConneyHoH

1.30 CUCTEMBbI, PEaKTUBHOE IBM)XCHHE >KMBBIX OpPraHHM3MOB, pblYaru B TeJje
YellOBeKa, BIUSHUE aTMOC(epHOro MaBlIEHWS Ha JKUBOH OpraHU3M,
IJIaBaHWe pbIO, BOCHPHUATHE 3BYKOB JKUBOTHBIMHU, 3E€MIIETPSACEHUE,
CECMHUYECKHUE BOJIHBI, LlyHAMH, 3XO
Texuuueckue ycmpoticmea. CIAJOMETp, JATYUKH MOJIOKEHUS, PACCTOSHUS
" YCKOPCHUA, TUHAMOMCTpP, IMOJUIMITHUKH, PAKCThI, pblyar, HOI{BI/I)I(HBIfl u

131 HEMOJIBWXKHBIN OJIOKH, HAKIIOHHAS IJIOCKOCTh, TPOCThIE MEXAaHU3MBI B OBITY,

' COOOIIAIONTUECS COCY/IbI, YCTPOMCTBO BOJOMIPOBOJA, THIAPABIUICCKUI
npecc, MaHOMETpP, OapoMeTp, BBICOTOMEp, MOPIIHEBON HAcoc, apeoMeTp,
9XO0JIOT, UCTIOIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

2 TEITUIOBBIE ABJIEHU A
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETHYECKOH TEOPUM CTPOCHUS

2.1 BemiecTBa. Mojenu TBEPAOrO, >KUIKOTO M Tra3000pa3HOr0 COCTOSHUN
BemectBa. Kpucrammmdaeckue u amopdHbIe Tena

29 I[BI/I)KGHI/IG qacTHUILl BeEIIeCTBaA. CBs3b CKOpPOCTHU JBUWIKCHHA 4YacCcTul C

' TeMreparypoil. bpoynosckoe aBmxenue, iupdy3us

2.3 CMaunBaHUE U KaNWUISIPHBIC SBICHUS

24 TemmoBoe pacmmpeHne U c)XaTue

2.5 TerioBoe paBHOBECHE

26 BuyTpennss sHeprus. Pabora u Teruionepenava Kak CriocoObl M3MEHEHUS

' BHYTpEHHEH SHEepruu

2.7 Bune! Temonepenayn: TeMIONPOBOIHOCTD, KOHBEKIINS, U3TyUCHHE
HarpeBanne wu oxnaxaenue Tten. KomuuecTBO TEIUIOTHL. Y AenbHas
TETIOEMKOCTB:

2.8

O=cm(t,—1)




2.9

3aKOH COXpaHEHUs YHEPTHH B TEIIOBBIX MpoLieccax. Y paBHEHUE TEIJIOBOTO

Oairanca:

O +0,+..=0

2.10

211

212

2.13

2.14

Hcnapenue u konaeHcamus. Mismenenre BHyTpeHHEN YHEPTUM B MpoLiecce
WcrnapeHuss U KOoHAeHcauuu. KuneHuwe XUAKOCTU. YJIenbHas TeIioTa

napoo6OpasoBanus: L = Q/m

BiraxxHoCTh BO311yXa

[InaBnenue u kpucramiuszauus. V3MeHeHue BHYTpPEHHEW HHEPrUM IPHU

IUIaBJICHUU U KpUCTAJIJIM3alluU. VaenpHas TEII0Ta MIaBICHUS

59

m

BHyTpeHHs 3Heprusi CcropaHusi TOIUIMBA. Y IeJbHAas TEILUIOTa CropaHus

roruBa: ( = Q/m

[Tpunnume! padoTe! TermoBeix aurateneit. KIT/ remioBoro qsurarens

2.15

IIpakmuyeckue pabomul

N3mepenne  ynenpHONM  TEIUIOEMKOCTHM  METAJUIMYECKOr0  IUIMHAPA;
KOJIMYECTBA TEILIOTHI, IIOJIYYEHHOTO BOJOM KOMHATHOW TEMIIEPATYpPbI
(UKCUpOBaHHOM MaccChl, B KOTOPYIO ONYLIEH HAarpeTbli LWIMHID;
KOJIMYECTBA TEIUIOTHI, OTAAHHOIO HATPETHIM LIMJIMHIPOM, ITOCIIE OIIyCKaHUs
€ro B BOJY KOMHATHOM TeMIIEpaTypbl; OTHOCUTEIBLHOMN BIAKHOCTH BO31yXa;
YAEIBHOM TEIJIOTHl IUIaBICHUSA JbAa. lccienoBaHue HU3MEHEHUs
TEMIIEPATypbl BOJIbI IPU PA3IIUYHBIX YCIOBUSX; SBJIECHUS TEINIOOOMEHA pU

CMEIIMBAaHUH XOJOIHOHN U ropﬂqeﬁ BOJBI; IpoHecCa UCIIApCHUA

2.16

2.17

Qusuueckue sAeleHuss 6 nNpupode: TIOBEPXHOCTHOE HATSDKEHUE U
KaNMWJUISIPHBIE SIBJICHUS B MPHUPOJE, KPUCTAIIIBI B IPHUPOJE, U3ITydyeHUE
Connna, 3aMep3aHue BOJOEMOB, MOpPCKHE OpH3bl; 00Opa3oBaHUE POCHI,

TyMaHa, HHEA, CHETa

Texnuueckue yCI’I’tpOﬁCWlGCl.‘ KalnmuJuIsIpbl, MIPUMEPBI  HCIIOJIB30BaHUA

KpuCTaJljioB, JKUJIKOCTHBIH TCPMOMCTpP, HaTUUK TEMIICPATYpPbl, TEPMOC,




CUCTEMa OTOIUICHHSI JOMOB, TUTPOMETPHI, ICUXPOMETP, MapoBasi TypOuHa,

JIBUTaTEJIb BHYTPEHHErO0 CTOPAHMS

3 OJIEKTPOMAIT'HUTHBIE ABJIEHUA

3.1 DnexTpuszanus Tei. J[Ba BUaa 3JMeKTPUUECKHUX 3apsiioB

3.2 B3aunmoneiicTBre 3apsskeHHBIX Tell. 3akoH Kynona

3.3 3aKOH COXpaHEHHsI SJICKTPUUECKOTO 3apsiia

34 OnexTpuueckoe moje. Hampsk€HHOCTH anekTpudeckoro moussd. [IpuHiun
CYTNEPIIO3UIINH JIEKTPUUECKHUX TOJIeH (Ha KaueCTBEHHOM YPOBHE)

35 Hocurenu snextpuyeckux 3apsiioB. [leiicTBUE 3JIEKTPUYECKOrO MOJS Ha
aneKkTpudeckue 3apsiibl. [[pOBOJHUKY U TUAIEKTPUKH
[TocTosiHubIi neKTpuuecKuid TOK. JelcTBus anekTpuyeckoro Toka. Cuna
Toka. Hanpsbxenue.

3.6 I =q/t,U=A/
DnexTpuueckoe COIIPOTHUBIICHUE. VYnenbHoe NEKTPUUYECKOE
COIPOTHUBIICHUE:

3.7
R =pl/S
3akon Oma st yuactka snekrpuyeckoi nenu: | = U/R

3.8
[TocnenoBarenbHOE COEIMHEHUE TPOBOIHUKOB:

I,=I,; U=U,+U,; R=R +R,
3.9 [TapannensHOE COEIMHEHNUE TPOBOIHUKOB PABHOTO CONMPOTUBIICHUS:
U =U;I=1+1L; R:%.

CwMmelanHble COETMHEHUS TIPOBOJHUKOB
Pabota u momHOCTE 25ekTpuueckoro Toka. A = Ult, P = Ul

3.10
3akoH Jlxxoynsa — Jlenua:

3.11 :

. O=I"-R-t




OnbIT Opcrena. MarHuTHOE T0JI€ MPSAMOro MPOBOJHUKA ¢ TOKOM. JInHMM

3.12 .
MarHMTHON WHITYKITUU

313 MarHuTHOE MoJie MOCTOSSHHOIO MarHuTa. B3auMonencTBue NOCTOSTHHBIX

' MarHuToB

3.14 JlelcTBHE MarHUTHOTO I10JI1 Ha IPOBOJHUK C TOKOM

3.15 OnsiTel @apazes. SBneHue anekTpoMaruutHoi unaykuuu. [Ipasuno Jlenna
IIpaxmuueckue pabomul
W3mepenue 3JIEKTPUUECKOTO COMPOTUBIICHHS PE3UCTOPA; MOUIHOCTU
AJIEKTPUUYECKOTO TOKA; pabOThI AJIEKTPUIECKOTO TOKA.
HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKA, BO3HHUKAIOLIETO B IPOBOJHUKE
(pe3ucTophl, JaMIlOuKa), OT HANpsKEHWsS Ha KOHIAX MPOBOJHHKA;

3.16 3aBUCHUMOCTH COMPOTHUBIEHUS OT MJMHBI MPOBOJHUKA, IUIOMAAH €ro
MOTIEPEYHOT0 CEUYSHHS U YACIBHOTO CONPOTHUBIICHUSI.
[IpoBepka  mpaBwiia  Uis  SJCKTPUYECKOTO  HANpsOKEHUS — MpU
MOCJIeIOBATEIBHOM COEJMHEHHH TPOBOJHUKOB; TpaBWIa JUIS  CHIIBI
ANEKTPUYECKOTO TOKa NPU MapaIEIbHOM COEIWHEHUU MPOBOJHHUKOB
(pe3ucTOpHhI U JIaMITIOYKA)
Qusuueckue s61eHUsi 6 npupode. SIEKTPUYECKUE SIBICHUS B atMocdepe,

3.17 ANEKTPUYECTBO KHUBBIX OPTraHMW3MOB, MAarHUTHOE TMoye 3emiud, apeid
MIOJTFOCOB, POJIb MArHUTHOTO TIOJIS JJIS1 JKU3HU Ha 3eMile, TIOJSIPHOE CHSTHHE
Texuuueckue ycmpoucmea. 3NEKTPOCKOI, aMIIEPMETP, BOJIbTMETP, PEOCTaT,
CUETUUK DJIEKTPUUYECKON SHEPruM, DSJIEKTPOOCBETUTENbHbIE MPUOOPBI,

3.18 HarpeBaTesbHbIe AIEKTPOTPUOOPHI (mpumepsr), BJIEKTPUYECKHE
MPEJOXPAHUTEIH, HJIEKTPOMArHUT, JIEKTPOJIBUTATENb MOCTOSHHOTO TOKA,
TeHEPaTOp MOCTOSHHOTO TOKA

3.19 DneKkTpoMarHuTHele BoJHBI. [1Ikana 3JeKTpOMarHUTHBIX BOJH

3.20 JlyaeBas mojens cera. [IpsmonuHeliHOe pacpocTpaHeHre CBeTa

3.21 3akoH oTpaxxeHus cBera. [1nockoe 3epkano

3.22 IIpenomiienne cBeTa. 3aKOH NMPENTOMIICHHSI CBETA

3.23 Hucnepcus cBera

394 JInnza. Xox s1y4yen B TMH3E

' . ®okycHoe paccrostHue JIMH3bI. OnTHyeckas cuia un3el: D = 1/F
3.25 I'ma3 xak ontudeckas cucrema. OnTuyeckue npruoopsl
3.26 Ipaxmuueckue pabomol




#H##Par###l13mMepenne oNTUYECKON CHUITBI COOMparomeit JUH3bI; (POKYCHOTO
paccrosiHUsL coOHparomeld JMH3bI (IO CBOWCTBY pPaBEHCTBA pa3MEpoB
npeaMera M HM300paKeHUs, KOrjaa TpPEJAMET pacloioKeH B JIBOHHOM
¢dokyce), moKazarens MpeJIOMIICHUs CTEKIA.

#H##Par###lccnenoBanue  CBOMCTBA  M300pa)KEHUsS, IOJYYCHHOTO C
MTOMOIIBI0 COOMPAFOIICH JTMH3BI, U3MEHEHUS (DOKYCHOTO PacCTOSHUS JABYX
CIIO’KEHHBIX JINH3; 3aBUCUMOCTH YTJIa IPEJIOMIICHHUS CBETOBOTO JTy4ya OT yria

MmaacHusA Ha rpaHUulC «BO3AYyX — CTCKIIO»

Dusuyeckue asnenusi ¢ npupooe: 3atmenus ConHua u JIyHbl, LBETa Tel,

321 ONTHYECKUE sBICHHS B aTMocdepe (11BeT Heba, pedpakiius, paayra, MUPaxK)
398 Texnuueckue ycmpoticmeéa: OYKH, TEPHUCKON, (OTOANIAPAT, ONTUYECKHE
' CBETOBOJIbI
4 KBAHTOBEBGIE ABJIEHUA
i1 PamuoaktuBHOCTh. Anb(da-, Oera-, ramma-uznydeHus. Peakuuu anbda-u
' Oera-pacmaga
42 OmnsiTel Pesepdopna no paccesauto anbda-dactui. [Inanerapuas mMouens
' aToMa
4.3 CocrtaB aToMHOTO0 siipa. M30To1bI
4.4 [Iepuon nonypacnaaa aTOMHBIX sA€p
4.5 SnepHsble peakiyu. 3aKOHbI COXPAHEHHUS 3apsAJ0BOI0 U MacCOBOTO YHUCET
Qusuueckue s6leHUs 8 Npupode: €CTECTBEHHBIM DPaIHMOaKTUBHBIN (oH,
4.6 KOCMHUYECKHE JIy4d, PaJlOaKTUBHOE M3Iy4YE€HHE MPHUPOJHBIX MHUHEPAIIOB,
JEHCTBHE PaJIMOAKTUBHBIX M3ITydeHUH Ha OpPraHU3M YeIOBEeKa
47 Texnuueckue ycmpoiicmea: CIEKTPOCKOTN, WHIAMBHIYaTbHBIN TO3UMETD,

KamMepa BI/IJIBCOHa, AACPHAd SHEPreTUKa
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