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MOSICHUTEJIbHASI 3ATIMCKA

HporpaMMa 1o (1)I/I3I/IKC Ha YPOBHC OCHOBHOI'O O6H.I€F0 06paBOBaHI/ISI COCTaBJICHA Ha
OCHOBE IIOJIOXKEHUM U Tpe60BaHHI>i K pe3yjibTaTaM OCBOCHHA Ha 0a30BOM YPOBHE OCHOBHOH



oOpasoBarenbHONM Tporpammbl, TpeactaBieHHbIx B PI'OC OO0, a Takke ¢ ydérom
denepanpHOll paboueid mporpammbl BocnuTanuws W KoHIenmwmu mnpenonaBaHus y4eOHOTO
npeaMera «Pusukay.

[IporpamMa no ¢u3KMKe Ha YpPOBHE OCHOBHOIO 0OLIero oOpa3oBaHMs COCTaBJIEHA Ha
OCHOBE NOJOXEHUH M TpeOOBaHMN K pe3ynbTaTaM OCBOEHHMsS Ha 0a30BOM YPOBHE OCHOBHOM
oOpasoBarenbHONM Tporpammbl, mpeactaBieHHbix B PI'OC OO0, a Takke € ydeToMm
denepanbHOl paboyeil MporpaMMbl BOCHHUTAHHS W KOHICIIMU MPETNoJaBaHUsl y4eOHOTO
npeamera «Pusukay.

Copmepxanue  mporpaMMbl 1o (GU3MKE  HAlpaBlIeHO  Ha  (OPMHUPOBAHUE
€CTeCTBEHHOHAYYHOH TpaMOTHOCTH OOYYAIOUIMXCS M OpTaHU3alMI0 H3y4eHUs (QHU3MKH Ha
JeSITeIbHOCTHOM OcHOBe. B mporpamMme mo (u3uKe YYUTHIBAIOTCS BO3MOXHOCTH Y4eOHOTO
npeamera B peanmm3anuu  TpeboBanuitk DPI'OC OOO k 1IaHUPYEMBIM JIMYHOCTHBIM U
METallpeIMETHbIM  pe3yJbTaTaM  O0y4eHus, a  Takke  MEXIPEIMETHble  CBS3U
€CTeCTBEHHOHAYYHBIX y4eOHBIX MPEIMETOB Ha YPOBHE OCHOBHOT'O OOIIET0 00pa30BaHMS.

[IporpammMa 1o ¢u3MKE yCTaHABIMBAET pacHpeAciieHre y4yeOHOro mMaTrepualia Io rojam
oOyueHust (o KJjaccam), Hpe[yiaraeT IPUMEPHYIO IOCIEIOBAaTEIbHOCTE H3YYEHHUsS TEM,
OCHOBAaHHYIO Ha JIOTUKE pa3BUTUS IHPEAMETHOIO COJEpXKAaHUA M YydeTe BO3PACTHBIX
0COOEHHOCTEHN 00yJaromuxcs.

[Tporpamma no usuke pazpaboTaHa ¢ HEIbIO OKa3aHUS METOAMYECKON TOMOIIU YIUTEITO
B CO3JIaHMM paboueil mporpamMmsbl 0 y4eOHOMY IIpeIMETY.

®dusnka ABISETCS CUCTEMOOOPa3yOLUUM Ul €CTECTBEHHOHAYYHBIX Y4eOHBIX MPEIMETOB,
MOCKOJIbKY (pU3MUEcCKue 3aKOHBI JISKAT B OCHOBE MPOLIECCOB M SIBICHUH, U3y4aeMbIX XUMHEH,
Ouosorueii, actpoHoMHeld U Qu3ndeckoil reorpaueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYUHYIO
KapTUHY MHUpa, NPEAOCTaBIsSeT Haubosiee sICHble 00pa3lbl NPUMEHEHHsS HaydHOTO METoJa
IIO3HAHUS, TO €CTh CII0C00a NOIYYEHUs JOCTOBEPHBIX 3HAHUH O MUDE.

OnHa W3 TVIaBHBIX 337a4 (U3MYECKOro o0pa3oBaHUsS B CTPYKType oOmero oOpa3oBaHUS
COCTOMT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOM TIPAaMOTHOCTHM U HHTEpeca K Hayke Yy
o0yJaromuxcs.

N3yuenne ¢u3nkn Ha 0a30BOM YpOBHE IMPEIOJaracT OBJAJACHUE CIEIYIOIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYUYHYIO TPAMOTHOCTD:

® HAy4YHO OOBACHATH SIBJICHUS,

® OIICHUWBATh U MOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEOBAHUS;

® UHTEPHPETHPOBATh JAaHHbIE U UCIOJIb30BATh HAYYHbIE JI0KA3aTEIbCTBA IS MOTyYSHUS

BBIBOJIOBY.

[Tporpamma no yueOHOMY mpeametry «Dusmka» anantTupyercs ¢ y4eToM OCOOEHHOCTEH
NCUXO(U3UUECKOTO  pa3BUTHSA, HHIUBUAYaJIbHBIX  BO3MOXKHOCTEH  oOydaromuxcs C
OTpaHMUYEHHBIMH BO3MOXKHOCTSIMH 3710poBbsl (manee - OB3) u obecneunBaeT KOpPPEKIHUIO
HapYIICHUH pa3BUTHUS U COLMANBHYIO a1l TallHIO.

[lenu wm3yueHuss (QU3MKM HA YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs ONpEAETCHbI B
KOHIICTIIUH TpernoiaBanus yueOHoro npeaMera «Pusnka» B 00pa3oBaTeIbHBIX OPraHU3ALUAX
Poccuiickoit @eneparuu, pean3yonX OCHOBHbBIE 00111€00pa30BaTEIbHbBIE MPOTPAMMBI.

[enu nzydyenust pusuku:

e npuoOpeTeHHe HHTepeca W CTpeMJIeHHS OOydYaloluXcsi K HaydyHOMY HW3Y4YEHHIO

NPUPOJIBI, Pa3BUTHE UX MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;
® pa3BUTHE TMPEACTAaBIEHUH O HAYYHOM METOJ€ TIO3HAaHUA U (OPMHUPOBAHUE
HCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPYXKAIOIIUM SIBICHUSM;



dbopMUpOBaHKE HAYYHOTO MUPOBO33PEHUS KaK pe3ysbTara M3yuyeHUsi OCHOB CTPOCHUS
MaTepuu ¥ GyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

(dbopMHpOBaHUE MPEACTABICHUI O pOIU (HU3UKH U PA3BUTHS APYTHX €CTECTBEHHBIX
HaYK, TEXHUKU U TEXHOJIOTHIA;

pa3BUTHE TIPEACTABICHUH O BO3MOXHBIX cdepax Oyaymeld mpodeccuoHaANbHOM
NeSITeIIbHOCTH, CBS3aHHOW ¢ (PM3MKOM, TIOJrOTOBKA K JajlbHEUIIIEMY O0YYCHHIO B 3TOM
HaIlrpaBJICHHUU.

JocTiwkeHnne STHX Iefeil mporpamMmbl 1o (M3MKE Ha YpPOBHE OCHOBHOTO OOILEro
0o0pa3oBaHus 00ecreunBaeTCs PEIICHUEM CIICAYIOLINX 3a1ay:

NproOpeTeHNue 3HAHUH O JUCKPETHOM CTPOSHUM BEIIECTBA, O MEXAHUYECKUX,
TETUIOBBIX, MJIEKTPHUYECKUX, MATHUTHBIX M KBAHTOBBIX SIBJICHHSX;

npuoOpeTeHue YMEHHI ONHCHIBATh W OOBSICHATH  (PU3MUYECKUE SIBICHHUS C
UCTIOJIb30BaHUEM TTOJTyYCHHBIX 3HAHUIA,

OCBOCHHME METOJIOB PEIICHUS TPOCTEHIIMX PACYETHBIX 3aJa4 C KCIOJIb30BaHUEM
(GU3nUeCKUX MOJIENICH, TBOPUYSCKUX U MPAKTUKOOPUEHTUPOBAHHBIX 33]1a4;

pa3BUTHE YMCHUW HAOMIOJATh MPHPOJIHBIC SBJICHUS W  BBINOJHATH  OIBITHI,
nabopaTopHble pabOTBl M AKCIEPUMEHTAIbHBIE HCCICAOBAHUS C HCIOJIH30BAHUEM
U3MEPUTENIbHBIX TPUOOPOB;

OCBOCHHE TPHEMOB paboThl ¢ MH(pOpManmel (GpU3NIECKOro COACpIKAHMS, BKIFOUAS
UHPOPMALIMI0O O COBPEMEHHBIX JOCTI)KEHUSX (U3MKH, aHAIN3 W KPUTHUYECKOE
OlLICHUBaHKE UHPOPMALINH;

3HAKOMCTBO cO c(hepamu Tpo(heCCHOHATLHOM JACITeIFHOCTH, CBI3aHHBIMU C (PU3UKOMH,
U COBPEMCHHBIMU TEXHOJIOTHUSIMH, OCHOBAaHHBIMH Ha JOCTH)KCHUSX (DH3MUECKON
HaYKU.

OO1ee 9nciio 9acoB, PEKOMEHJIOBAHHBIX IS M3YYCeHUS (U3MKH Ha 0a30BOM YPOBHE, —
238 yacoB: B 7 kiacce — 68 yacoB (2 daca B Hefen0), B 8 kiiacce — 68 yacoB (2 yaca B HEZICIIO),
B 9 kiacce — 102 ygaca (3 vaca B HE/IETIO).

[Ipennaraemslii B mporpamMMe mo (Qu3uKe MepedyeHb J1abopaTOPHBIX pabOT U OMBITOB
SIBIIIETCSI PCKOMEHIATSIIBHBIM, YUUTEIh JISIaeT BBIOOP NIPH IMPOBEJACHUN JTaOOPATOPHBIX padoOT U
OTIBITOB C YU4E€TOM WHIUBUIYaTbHBIX OCOOCHHOCTEH 00YJarOIINXCsl, CITUCKA IKCITEPHUMEHTATBLHBIX
3a/laHui, IpesiaraeéMbIX B paMKaX OCHOBHOT'O TOCYIapCTBEHHOTO DK3aMeHa 1Mo (PU3UKeE.



COJAEP)KAHUE OBYYEHUA

7 KUIIACC
®Du3uka 1 eé poJib B IO3HAHUM OKPY:KAIOIIEero MUpaA.

®usnka — Hayka o npupoje. SABnenus npupoasl. Gusndeckre SBICHUSA: MEXAHUYECKUE,
TEIUIOBBIE, AIIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BenuuuHBL M3Mepenue ¢usudeckux BenuunH. Dusndeckue mTpUOOPHI.
[TorpemHocTs nu3mMepenuii MexxayHapoHas cUcTeMa €IUHMUII.

Kak ¢u3uka u agpyrue ecTecTBEHHbIE HAyKH W3Yy4aroT Ipupony. EcrecTBeHHOHAy4HBIN
METOJl IO3HaHMs: HaOJIOJEHHE, IIOCTAHOBKA HAy4YHOIO BOIIPOCA, BBIIBUKEHUE THUIIOTES,
OKCIEPUMEHT TI0 TIPOBEPKE THUIOTE3, OObsACHEHHE HalmonaemMoro spiueHus. OmnucaHue
busznYeCKuX SIBICHUHN C OMOIIBI0 MOJIETIEi

Hemoncmpayuu.

1. MexaHnueckue, TEIIOBbIE, 3JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIC SIBJICHHUS.

2. ®usnueckue nNpudOPHl U NPOLEAYypa NPSIMbIX U3MEPEHUN aHAJIOTOBBIM U IIU(PPOBHIM

npudopom.

Jlabopamopnwvie pabomot u onvimel.

1. OmnpeneneHue HEHBI JEICHUS KAl H3MEPUTEIHLHOTO MPHOopa.

N3mepenne paccTOsTHU.

3. HMsmepenue o0bEMa KUAKOCTU U TBEPIOTO TENA.
4. OrmpeneseHue pa3sMepoB MajbIX TEIL.
5. HM3mepeHue temMieparypsl NpU I[OMOIIM JKHJKOCTHOIO TEPMOMETpa M JaTduKa

TEeMIEPaTypHI.
6. IlpoBeneHue wuccieqoBaHHUs MO IPOBEPKE TMIIOTE3bI: JAJbHOCTh IMOJIETA ILAPHKA,
MYLEHHOTO0 TOPU30HTAJIBHO, TEM 00JIbIlIE, YeM OOJIbIIIE BHICOTA ITyCKa.
ITepBoHauya/ibHBIE CBe/IeHUsI 0 CTPOEHUH BelllecTBa.

CtpoeHue BelIecTBa: aTOMbl W MOJEKYJbl, WX pa3Mepbl. ONBITHI, JIOKa3bIBAIOIINE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JBwxkenue dactuil BemiecTBa. CBSI3b CKOPOCTH JBHKCHHUS YacTHI[ C TEMIIEpaTypOH.
BbpoyHnoBckoe nBmwxkenue, nuddysus. BzaumopeiicTBUe dYacTHI] BEIIECTBA: MPUTSHKEHUE U
OTTaJKUBaHUE.

ArperatHbleé COCTOSIHMSI BEIIECTBA: CTPOCHHME Ta30B, JKUIKOCTEH U  TBEPABIX
(KpucCTaITMYECKUX) Tel. B3auMOCBs3b MEXy CBOWCTBAMH BEIECTB B PAa3HBIX arperaTHbix
COCTOSIHUSIX M MX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSTHUUN
BOJIBI.

Hemoncmpayuu.

1. HabGmronenue 6pOyHOBCKOTO JBUYKEHUS.

2. HaGmoaenue nuddy3un.

3. HaOGmronenue sBIICHHUM, OOBACHSIONUXCS MPUTSHKEHUEM I OTTAJIKMBAHUEM YaCTHII

BELIECTBA.

Jlabopamopuvie pabomul u onvimel.

1. OrmeHka guameTpa aToMa METOO0M PSIOB (C UCIOIb30BaHNEM GoTorpaduii).

2. OmnbIThl IO HAOMIOCHUIO TEIJIOBOTO PACHIMPEHHUS Ia30B.

3. OnbITHI IO OOHAPYKEHUIO NEUCTBUS CHUJI MOJIEKYJISIPHOTO MPUTSHKEHUS.

J{BMKeHHe U B3aUMOACHCTBHE TeJl.



Mexannueckoe JBH>KeHUE. PaBHOMepHOe W HepaBHOMEpHOe ABWKEeHHE. CKOPOCTH.
Cpenusist CKOpOCTh IPY HEPABHOMEPHOM JIBMXKEHUU. Pacder myTu U BpeMeHU ABUKEHUS.

SlBnenve wHepnuu. 3aKOH WHEpUUHU. B3aumonelcTBue Tell KAk NpPUYMHA W3MEHEHUSs
CKOpPOCTH JBM)KEHMs Tell. Macca kak Mepa uHepTHocTH Tena. [lnotHocts BemiectBa. CBsA3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €JUHUIIE 00beMa BElleCTBa.

Cwia kak XxapakTepucTtuka B3aumojiedctBus Tein. Cuia ymnpyroctd U 3akoH ['yka.
N3mepenne cuibl ¢ MOMOIIBIO JUHAMOMeTpa. fIBieHHe TAroTeHus W cuiia Tsokectu. Cuna
TSKECTU Ha Jpyrux IuiaHerax. Bec tema. HeBecomocts. CrioxkeHue cuil, HapaBIEHHBIX IO
oaHoil mpsiMoi. PaBHozelcTByromas cuil. Cuna TpeHusi. TpeHue CKOJIbXKEHUS U TPEHUE MOKOSI.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

1. HaGmroeHue MeXxaHu4ecKoro JBUKECHHS Tena.

2. H3mepeHne CKOPOCTH NPSAMOIUHENHOIO JBUKEHUS.

3. HaOnroneHue siBIeHUS UHEPLIMU.

4. HalGnroneHue u3BMEHEHHs! CKOPOCTHU MIPU B3aMMOJICHCTBUH TEIL.
5. CpaBHEHHE MaccC 110 B3aUMOJACHCTBUIO TEI.

CrnosxeHue Cull, HalpaBJICHHBIX 110 OJJHON MPSMOH.

Jlabopamopnusie pabomot u onvimeol.

1. OmpeneneHue CKOPOCTH PaBHOMEPHOTO JBIKEHHUS (LIapuUKa B YKHIKOCTH, MOJEIH
AIIEKTPUYECKOTO aBTOMOOWIIS U TaK Jiajiee).

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

3. OmnpexaeneHue MIOTHOCTH TBEPAOTO TENA.

4. OmnbIThl, AEMOHCTPUPYIOIIKNE 3aBUCUMOCTh pacTsbkeHus (aedopmanuu) HIpyKUHBI OT
IIPUIIOKEHHOMN CHJIBI.

5. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHHS CKOJIbKEHHS OT Beca Teja U
XapakTepa COIPUKACAOIINXCS TOBEPXHOCTEN.

JlaByieHue TBEPABIX TeJl, JKUAKOCTEl U ra3os.

JaBnenue. CriocoObl yMEHbBIIEHUS U YBETUYEHUS JaBieHus. JlaBieHue ra3a. 3aBUCUMOCTD
JaBJIeHUs Ta3a oT o0bema, Temneparypsl. Ilepenaua naBneHus: TBEpAbIMU TeJaMH, KHUAKOCTIMU
u ra3amu. 3akoH [lackans. [[HeBMaTHueckne MamMHbBL. 3aBUCUMOCTH JABJICHUS KUAKOCTU OT
ryOunbl.  'mapocratmueckuit  mapagokc. CooOmarommecs cocyabl.  ['mapaBindeckue
MEXaHU3MBI.

AtMocdepa 3emnun u atmochepHoe naBieHue. [IpuumHBI CyliecTBOBaHUS BO3AYIIHON
obonouku 3emnu. OnbiT Toppuuemnu. M3mepeHue armocdepHOro IaBieHUs. 3aBHCHUMOCTb
aTMOC(EpHOro JaBJE€HUS OT BBICOTHI Haja YypoBHeM Mops. Ilpubopsl ans u3MepeHus
aTMOC(hEpHOTO JTaBJICHHUS.

JlelicTBHE )XUJIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX Teno. BriTamkuBaromas (apxumenoBa)
cuia. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnnasanue.

Hemoncmpayuu.

1. 3aBHCHMOCTBH JaBJIEHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.

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



6. 3aBUCUMOCTh BBITAJKHBAIONMIEH CHJIBI OT OOBEMa TOTPYKEHHOW YacCTH Tela |
IUIOTHOCTHU KHUJIKOCTH.

7. PaBEeHCTBO BBITAJIKHUBAIOLIEH CUJIBI BECY BBITECHEHHOM KMJIKOCTH.

8. VYcinoBue IIaBaHMs TeN: IUIABAHME WM IIOTPY)KEHHE Tel B 3aBUCUMOCTU OT
COOTHOUIEHUS IUIOTHOCTEH TEJA U KUJKOCTH.

Jlabopamopuvie pabomsl u onvimol.

1. HccnenoBaHue 3aBUCHMOCTH Beca Tella B BOJie OT 00bEMa MOTPYKEHHON B KUIKOCTh

4acTH TeJa.

2. OmpenenieHUE BBITAJKUBAIONIEH CHIIbI, JECUCTBYIOIIEH HA TENO, MOrPYKEHHOE B

KUJKOCTb.

3. IIpoBepka HE3aBUCHMMOCTH BBITAJIKHMBAIOLIECH CWIbBI, JICHCTBYIOIIEW Ha TEIO B
JKUJKOCTH, OT MaCChI TeJIA.

4. OnbIThl, TEMOHCTPUPYIOLINE 3aBUCUMOCTh BBITAJIKMBAIOIIEH CHIIBI, ACHCTBYIOIIEH Ha
TEJO B JKUJIKOCTH, OT 00bEMA MOTPYKEHHOIN B KUAKOCTh YaCTU TeJla U OT IJIOTHOCTH
JKUJKOCTH.

5. KoHcTpynpoBanue apeoMerpa WIM KOHCTPYMPOBAHME JIOJAKHM M OIpEACIICHHE €€
Ipy30I10ABEMHOCTH.

Pabdora u MmomHOCTb. JHEpIrHU.

Mexanudeckas padora. MOIIIHOCTb.

[IpocTpie MeXaHU3MBI: pblyar, OJIOK, HakJIOHHas IUIOCKOCTh. IIpaBuiio paBHOBecus
priuara. IlpuMeHneHnne npaBuia paBHOBECHs pplyara K OJIOKY. «30JI0TO€ IPABUIIO» MEXAHUKH.
Koaddunment mnonesnoro neiictBus (mamee — KIIJI) mpocteix MexanusmoB. IlpocTsie
MEXaHHU3MBI B OBITY U TEXHHKE.

Mexanunyeckas sHeprus. KuHermueckas W noTeHUHaIbHas »Heprus. lIpeBpaienue
OJIHOTO BUJ1a MEXaHUUECKON SHEPTUHU B APYroil. 3aKOH COXpaHEHUs SHEPIHUH B MEXAHHKE.

Hemoncmpavyuu.

1. Ilpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie padomol u onvimel.

1. Omnpenenenue pabOTHl CUJIBI TPEHUS TPU PABHOMEPHOM [BHKEHUH Tela IO

TOPU30HTAIILHON TOBEPXHOCTH.

2. HccnenoBanue yciaoBHI paBHOBECHS pblyara.

3. HMsmepenne KII1/] HakIOHHON MIOCKOCTH.

4. W3yueHue 3aKOHA COXPAaHEHUS MEXAHUYECKOW SHEPTHUH.

8 KUIACC

TenjoBble ABJIEHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOpUU CTPOEHHMS BemiecTBa. Macca
U pasMepbl aTOMOB U MOJEKyJI. OTmbIThl, TOATBEPKIAIONINE OCHOBHBIC TIOJIOKCHUS
MOJICKYJIIPHOKMHETHYECKOU TEOPHH.

Mopenu TBEPIOTO, JKUIKOTO M ra3000pa3HOr0 COCTOSIHUM BemecTBa. Kpucrammnyaeckue u
amop¢usbie Tena. OOBsICHEHHE CBOWCTB ra3oB, )KUIKOCTEH M TBEPABIX T€Nl HA OCHOBE TIOJIOKEHUN
MOJIEKYJIIPHO-KUHETUYECKOW Teopuu. (CMauumBaHWE M KaNWULIpHbIE siBlieHUs. TeruioBoe
pacIIMpeHNEe U CKATHE.

Temmneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBM)KCHHS YacCTHIIL.
Buytpennsst sHeprusi. CmocoObl W3MEHEHHsS BHYTPEHHEH OJHEpruu: Tervionepenada u
coBeplieHre paboThl. BUbl Teruionepenaun: TermionpoOBOAHOCTh, KOHBEKITUS, H3ITYYCHHUE.



KommuectBo Temnorel. YaenpHasd TEIIOEMKOCTHh BeELIECTBA. TE€IUIOOOMEH U TEIJIOBOE
paBHOBecHe. YpaBHEHHE TeIUIoBOoro OanmaHca. [lnaBneHue M OTBepJeBaHUE KPUCTAILTMYCCKHX
BEIIECTB. YAenbHas Teryora ruiaBieHus. [lapooOpa3oBanme W KoHjeHcarus. lcnapeHue.
Kunenue. YnenpHas Teruiora mapooOpa3oBaHUsA. 3aBUCHMOCTh TEMIEPATyphl KHIICHUS OT
aTMOC(hEpHOTO JTaBJICHHUS.

BnaxnocTs Bo3ayxa.

DHeprus TOIMBa. Y IeJbHas TEIJI0Ta CTOPAHUS.

[Tpunnuner pabotel TeruioBbix aBuratenei KIIJ[ TemmoBoro asuratens. TermoBbie
JIBUTATEIH ¥ 3aI[UTa OKPY>KAIOIIEH CpeIbl.

3aK0OH COXpaHEHUs U IPEBPAILICHHS PHEPTUHU B TEIUIOBBIX IIPOLIECCaX.

Hemoncmpayuu.

Hab6nronenne OpoyHOBCKOTO JABUKEHUS.

Hab6mronenue nuddysun.

HabGntonenue siBiieHnit cMauyuBaHUs U KAlTWJUISIPHBIX SIBJICHUM.

HabGmronenue TeniaoBoro pacuimpeHus Tel.

W3menenue gaBieHus ra3a mpu U3MEHEHUNU 00bEMA U HarpeBaHUU WIIM OXJIAXKICHHH.
[TpaBuiia u3MepeHus TeMIepaTyphl.

Bunb! Teruionepenayn.

OxnaxJIeHrue MPU COBEPIIEHUU PabOTHI.

W Nk WDNE

Harpepanue npu coBepiieHUN padOThl BHEIIHUMU CUJIAMHU.
. CpaBHeHUE TEMI0EMKOCTEN Pa3InYHBIX BEILIECTB.

[
= O

. HaOmroieume kureHus.

=
N

. HabnroieHue mocTostHCTBa TeMIIEpaTyphl MPH TIaBICHUU.

13. Mojenu TeIIOBLIX IBUTATENEH.

Jlabopamopnwvie pabomot u onvimel.

1. OnbITeI O 0OHAPYKEHUIO JEHCTBUS CUII MOJICKYJIIPHOTO TIPUTSHKEHUSI.

OnbITHI O BhIpAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIM caxapa.

OnbITH IO HAOTIOEHUIO TETIOBOTO PACIIMPEHHUSI Ta30B, JKUIKOCTEH U TBEPABIX TE.
Omnpenenenue JaBieHUs BO3yXa B OaJUIOHE IIPHIIA.

OnBITHI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH JaBIEHUS BO3JyXa OT €ro o0béMa u
HarpeBaHMs WU OXJIAKICHHUS.

s wN

6. IlpoBepka THMOTE3bl JMHEWMHOW 3aBUCUMOCTH [IJIMHBI CTOJOMKA JKUJIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIepaTyphl.
7. HaGmromenue u3MeHeHHs] BHYTPEHHEH SHEpPrHH Tela B pe3ysbTare TeIUlonepenadn 1
paboThl BHEIIHHUX CHIL
8. HccnenoBanue siBJIeHMS TEIIIOOOMEHA IPU CMEUIMBAHUH XOJIOJHOM U ropsiueil BOJBI.
9. OmpeneneHue KOJIMYECTBA TEIJIOTHI, IOJYYEHHOTO BOJOW IMpU TEMJIOOOMEHE C
HarpeThiM METAIMYECKUM LHJIHHAPOM.
10. Onpenenenue yaenbHOM TEMIOEMKOCTH BEILIECTBA.
11. UccnenoBanue npolecca UCIapeHusl.
12. Onpenenenre OTHOCUTENIBHOM BIaXKHOCTH BO3AyXa.
13. Onpenenenure yaenbHOM TEIUIOTHI TUIaBJICHHUS JIbJA.
JJIeKTPUYeCKHE U MATHUTHBIE SIBJICHUS.
OnekTtpuzanusi Tenl. J[Ba poaa 3JEKTpUUECKUX 3apsloB. BzaumojnelcTBHe 3apsyKEHHBIX
ten. 3akoH KyrnoHa (3aBUCUMOCTH CHIJIBI B3aWMOJCUCTBUS 3apSKCHHBIX Tel OT BEIUYHHBI
3aps70B U PACCTOSTHUSI MKy TEIaMH).



OnekTpuueckoe noje. Hanpssk€HHOCTD 3iiekTpuyeckoro notis. [IpuHiun cynepno3unuun
ANEKTPUUECKUX MoJieH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsiioB. DJIEMEHTApHBIM 3ieKkTpuueckuil 3apsan. CrpoeHue
atoma. [I[poBOAHMKH U TUANEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOro 3apsa.

OJIEKTPUYECKUI TOK. YCIOBHUS CYLIECTBOBAHMS JIIEKTPUUECKOro TOKa. lcTouHMKM
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOIO TOKa (TEIIOBOE, XMMHUYECKOE, MarHuTHOE).
DNEKTPUUECKUH TOK B )KUJKOCTSIX U ra3ax.

Onekrtpuueckass 1enb. Cuia ToKa. OjeKTpuueckoe HampsbkeHue. ColpoTUBIEHUE
MIPOBOJIHUKA. YIEJIbHOE CONPOTUBIEHUE BellecTBa. 3akoH Owma 18 ydacTka Lenu.
[TocnenoBarenbHOE U MapajlIeNbHOE COEUHEHUE TPOBOJHUKOB.

Pabota 1 MOLIHOCTD 3JIEKTPUUECKOr0 TOKA. 3akoH Jxoyns—JleHna. DinekTpuueckue Henu
U TIOTpeOUTENH IEKTPUUYECKOM sHepruu B ObITy. KopoTkoe 3ambikaHue.

[locTostHHbIE MarHuThl. B3auMopaeicTBME NOCTOSHHBIX MAarHUTOB. MarHuTHoe moJe.
MarunuTtHoe noJie 3eMJId U €ro 3HaueHHe JiJIsl ’KU3HU Ha 3emuie. OnbIT Dpcreaa. MaruutHoe noiie
ANEKTPUYECKOTO TOKa. [IpumMeHeHne 3JIeKTpOMarHuToB B TEXHHUKE. J[eiCTBME MAarHUTHOTO MOJIA
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUIarelb IOCTOSHHOrO Toka. lcnosb3oBaHue
3JIEKTPOJIBUTATENEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagess. SIBneHue  anekTpomMarHuTHoM  uHAykuuu. IlpaBuio  JleHna.
Onektporereparop. CrocoObl TOJYYEHHS JJIEKTPUUYECKOM HSHEPrUu. OJEKTPOCTAHIIMH HA
BO300HOBJISIEMBIX HCTOYHHUKAX YHEPTHH.

Hemoncmpayuu.

DneKkTpu3anus Ted.
JIBa posa aneKTpUYECKUX 3aps10B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.
YCTpOUCTBO U IEHCTBHE IIEKTPOCKOIIA.
DIIeKTpOCTaTUYECKAst UHTYKLIUS.
3aKOH COXpaHEHMsI DJIEKTPUUECKUX 3apPsI0B.
[IpoBOIHUKYU U AUDIIEKTPUKH.
MonenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUYECKOTO MOJIS.
N cToYyHUKM TOCTOSIHHOTO TOKA.
JlercTBUSA DIIEKTPUYECKOTO TOKA.

. DIIEKTPUYECKUI TOK B )KHJIKOCTH.

. 'a30BBbIii pa3psn.

. U3MepeHue cuibl ToKa aMIepMeTpoM.
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. U3MepeHue 31eKTpUuecKoro HanpsyKeHUs! BOJIbTMETPOM.
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. PeoctaTt 1 MmarasuH conpoTUBIICHUN.

. B3aumopeiicTBre MOCTOSHHBIX MarHUTOB.

. MonenupoBaHre HEBO3MOXXHOCTH pa3/I€JICHMs ITOJIFOCOB MAarHUTA.
. MonenupoBaHre MarHUTHBIX [10JIEH TOCTOSTHHBIX MAarHUTOB.

. OnbIT OpcTena.

N
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. MaruuTHoOe 1nosie Toka. DJIeKTPOMarHuT.

N
o

. JleficTBue MarHUTHOTO TOJISl HA IPOBOJHUK C TOKOM.

. DIEKTPOABUTATEIb IOCTOSTHHOTO TOKA.

. UccnenoBanue siBieHUS 2JEKTPOMArHUTHON MHIYKIIVH.

. OnbrTer @apages.

. 3aBUCUMOCTH HaIpaBJICHUS WHIAYKITMOHHOTO TOKA OT YCIOBUN €ro BOSHUKHOBEHHSI.

N NN NN
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. DIIEKTPOreHePaTOpP MOCTOSHHOTO TOKA.



Jlabopamopnwvie pabomot u onvimel.

OnBITH MO HAOTIOCHUIO SIIEKTPU3AIIUU TNl MHAYKIIUEH U PU CONTPUKOCHOBEHUH.

HccnenoBanue JeHCTBUS 3JIEKTPUUECKOIO MOJIS HA IPOBOJIHUKU U AUDIIEKTPUKHU.

COopka 1 mpoBepKka padOoThI IEKTPHUUECKOH IEMH TOCTOSHHOTO TOKA.

H3mepeHue u peryJinpoBaHUe CUIIbI TOKA.

W3mepenue u peryinpoBaHue HAPsKEHUS.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UIYLIETO YEPE3 PE3UCTOP, OT COPOTUBIICHHUS

pE3UCTOpa U HAIIPSHKEHUS HA PE3UCTOPE.

7. OmnbIThl, JAEMOHCTPUPYIOIIME  3aBHUCUMOCTh  3JEKTPHUUYECKOrO  CONPOTHUBIICHUS
MPOBOJAHMKA OT €r0 JIJIMHBI, TUIOIIAIU MOMEPEYHOr0 CEYSHHs U MaTepHana.

8. IlpoBepka mpaBuia CIOKEHHUS HANPSDKEHUN NPU MOCIEAOBATEIHLHOM COEIMHEHUU
JIByX PE3UCTOPOB.

9. IlpoBepka npaBuiia Juis CUJIbI TOKA MPYU NapauIeIbHOM COEIMHEHUHN PE3UCTOPOB.

10. Onpenenenue pabOTHI AEKTPUIECKOTO TOKA, UIYIErO Yepe3 Pe3UCTOp.

11. OnpeneneHne MOIHOCTH 3JIEKTPUUECKOTO TOKA, BBIAEISIEMOM Ha pE3UCTOpE.

12. UccnenoBaHue 3aBUCUMOCTH CHUJIBI TOKA, UAYIIETO Yepe3 JaMIOYKy, OT HaIlpsHKCHUS
Ha HEu.

13. Onpenenenne KIIJ] narpeBaTens.

14. UccnenoBaHre MarHUTHOT'O B3aUMOJEMCTBUSI TIOCTOSIHHBIX MAarHUTOB.

15. 3yyeHre MAarHuTHOTO TIOJISI TOCTOSHHBIX MAarHUTOB NpU UX OOBEAMHEHUU H
pa3JesieHuu.

ok wnNPRE

16. HccnenoBanue AEMCTBUS JIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

17. OnbIThI, IEMOHCTPUPYIOILIUE 3aBUCUMOCTb CHJIbI B3aUMOIEUCTBUS KAaTYIIKU C TOKOM U
MarHuTa OT CHJIbl TOKA M HaIIPABJICHUS TOKA B KaTYIIKE.

18. M3y4eHue AelCcTBHsI MArHUTHOTO 0JI HA IIPOBOJHUK C TOKOM.

19. KoHcTpyHnpoBaHue 1 nu3ydeHue paboThl 3J1€KTPOIBUTATENS.

20. N3mepenne KI1/] anexTpoaBurareabHON YCTAaHOBKH.

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

9 KUIACC

MexaHnn4yeckue siBJIeHHS.

Mexanuueckoe aBmkeHue. MartepuanbHas Touka. Cuctema orcyéra. OTHOCUTEIBHOCTh
MEXaHWYECKOTO JBHKEHHs. PaBHOMepHOe mpsMOiuHEHHoe aABWkeHue. HepaBHOMepHOE
npsIMOJIMHENHOE ABMKeHHE. CpenHsdss U MIHOBEHHAs CKOpPOCTh Tejla IPH HEPABHOMEPHOM
JBUKCHHH.

VYckopenue. PaBHoyckopeHHOe npsiMonuHeiHoe aBrkenne. CBoooiHoe nageHue. OmnbIThl
[Nanunes.

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

IlepBerit 3akoH HproToHa. Bropoii 3akoH Herorona. Tpertuit 3akoH Herotona. IlpunHimn
CYNEPIIO3UIUHN CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cuiia TpeHMS: cujia TPEHHUS CKOJBXEHHS, Cujla TPEHUs
[IOKOS1, APYTUE BUBI TPEHUS.



Cuna TsDKECTM M 3aKOH BCEMUPHOIO TATOTEHUs. YCKOpPEHHE CBOOOIHOIO MaJeHUs.
JBuxenue 1uiaHer Bokpyr Connupa. IlepBas kocmmueckas ckopocTs. HeBecomocts u
[IEpPErpy3KHU.

PaBHOBecue marepuanabHOM TOUKH. AGCOIIOTHO TBEPAOE Teno. PaBHoBecue TBEpAOro Tena
C 3aKpEIUIEHHOM OChIO BpalieHus. MoMeHT cuibl. LleHTp TsxecTH.

Wmnynec Tena. M3menenue umnyinbca. Mmmnynbc cunbl. 3aKOH COXpaHEHUs HUMITYJIbCA.
PeakTuBHOE nBUXKEHUE.

Mexanunueckass pabota ¥ MOIIHOCTb. PaboTa cui TsbkecTH, ynpyroctd, TpeHus. CBsi3b

OHCPIuun

nu pa6OTBI. HOTCHHI/IaJ'IBHaH OHEprusa TCja, IMOAHATOrO Hald IMOBEPXHOCTHIO 3CEMIIM.

IToTrenumanpHas 3HEprus ckaroi npyxuHsl. Kunerndeckas sneprus. Teopema 0 KHHETUYECKON
SHEPruu. 3aKOH COXPAHEHUS] MEXaHUYECKON IHEPIHUH.

Hemoncmpayuu.

1. HaGmoneHne MeXaHn4eCcKoro JIBUKEHHUS Tella OTHOCUTEIbHO Pa3HBIX TeJ OTCUETA.

2. CpaBHEHME IIyTE€H M TPAEKTOPUU IBMXKEHHS OJHOTO M TOTO K€ Tejla OTHOCUTEIIBHO
pa3HBIX TEJI OTCUYETA.

3. H3mepeHne CKOpPOCTH U yCKOPEHUS NPSAMOJIMHEWHOTO IBHIKEHUS.

4. HccnenoBaHue NPU3HAKOB PABHOYCKOPEHHOTO JBUKCHMUS.

5. HaGmoneHue nBUXeHUs Tella 10 OKPYKHOCTH.

6. HaOmroneHne MexaHMYECKUX SIBJICHHUM, IPOUCXOIALINX B cucTeMe oTcuéTa «Tenexka»
pu €€ paBHOMEPHOM U YCKOPEHHOM JIBH’)KEHUU OTHOCUTEIBbHO KaOuHeTa PU3UKH.
3aBUCUMOCTh YCKOPEHHMSI T€JIa OT MacChl TeJla U JEHCTBYIOIIEH Ha HETO CUJIBL.

8. HaOmoneHue paBeHCTBA CWJI IPU B3aUMOJCHCTBUU TEJ.

9. H3meHeHue Beca Tella IPU YCKOPEHHOM JIBUKEHUH.

10. [Iepenavya nMIysibca Ipyu B3aUMOJEHCTBUU TEIl.

11. [IpeoOpa3oBaHus SHEPTUH NIPU B3aUMOAECUCTBUH TEJl.

12. CoxpaHeHue UMITYJIbCca IPU HEYIPYTOM B3aUMOAECHCTBUH.

13. CoxpaHeHue UMITyJIbca IPU a0COMIOTHO YIPYTOM B3aUMOIEHCTBUH.

14. HaGmroieHNe peakTUBHOTO JIBH)KEHUSI.

15. CoxpaHeHHe MEXaHUYeCKOM SHEPIUU pU CBOOOJHOM A ICHUH.

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

Jlabopamopnuvie padbomot u onvimol.

1. KoHcTpyHnpoBaHue TpakTa Juis pa3roHa W JAJIbHEHIIEro paBHOMEPHOTO JABM)KEHUS
IIapUKA UK TEJIEKKH.

2. OmnpeneneHue CpeqHEW CKOPOCTU CKOJBKEHHUS OpycKa WM JIBHXKEHHs IapHUKa 0
HAKJIOHHOM INIOCKOCTH.

3. OmpeneneHue YCKOpEHHUs Tella MPU PABHOYCKOPEHHOM JBMKEHMM IO HAKJIOHHOMN
IIJIOCKOCTH.

4. W ccnenoBaHue 3aBUCUMOCTH IIYTH OT BPEMEHH NMPHU PABHOYCKOPEHHOM JBMKEHUU 0e3
Ha4yaJbHOU CKOPOCTH.

5. TlpoBepka THMOTE3BI: €CIM TPU PABHOYCKOPEHHOM JIBIDKCHHHM 0€3 HadaJIbHOU
CKOPOCTH IyTH OTHOCSTCS KaK psA HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
IIPOMEXYTKH BPEMEHHU OJJUHAKOBBI.

6. HccnenoBaHue 3aBUCHMOCTH CHJIBI TPEHHUS CKOJIBKEHHUS OT CHIJIBI HOPMaJIbHOTO
JIaBJICHMSL.

7. Omnpenenenue kodppuImeHTa TPEHUS CKOITBKCHHS.

8. OmnpeneneHue kECTKOCTH MPY>KUHBL.



9.

Omnpenenenue paboOTHl CWJIBI TPEHUS IPU PaBHOMEPHOM JBWKEHMM Tela IO
TOPU30HTAIILHON ITOBEPXHOCTH.

10. Onpenenenne pabOTBI CUJIBI YIPYTOCTH TMPU TOIBEME Tpy3a C HCIOJIB30BAHHEM

HCEIIOJABH>XKHOI'O U ITOABUYKHOT'O 0JI0KOB.

11. M3y4yeHne 3aKOHA COXPAHEHUsI SHEPTUU.
Mexanu4yeckue KoJ1e0aHUs U BOJTHBI.

Konebarensnoe nmxenue. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHWH: MEpPHOA, 4acToTa,
aMImTyna. MaremMatudecKuil W NPYKUHHBIA MasTHUKU. lIpeBpamieHue sHepruu Ipu
K0J1e0aTeNbHOM JIBUKEHUU.

3aryxatomue kojeOaHus. BeiHyxkneHHble koneOaHus. PezoHanc. MexaHuyeckue BOJIHBI.
CBolicTBa MexaHn4eckux BoJIH. [IposionbHbIE U nonepeyHble BOJIHBL. JlJIMHA BOJIHBI U CKOPOCTh
€€ pacrpocTpaHeHus. MexaHn4ecKue BOJHBI B TBEPIOM TEJIE, CEUCMUYECKUE BOIHBI.

3ByK. I'poMKOCTB 3ByKa U BbicOTa TOHA. OTpakeHue 3Byka. IH(pa3Byk U yIbTpa3ByK.

Hemoncmpayuu.
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Habmonenune xonebanuil Te Mo 1€HCTBUEM CHIIBI TSDKECTH M CUJIBI YIIPYTOCTH.
Habumonenue xonebanuii rpy3a Ha HUTH U Ha IPYKUHE.

HaGumoneHne BEIHYKACHHBIX KOJICOaHUI M Pe30HaHCa.

PacripocTpaneHue IpoJOIbHBIX U MIOTIEPEYHBIX BOJIH (Ha MOJIEINN).

HaGumtoieHne 3aBUCUMOCTH BBICOTHI 3BYKa OT YacTOTHI.

AKYCTHUYECKHI1 pe30HaHC.

Jlabopamopnwvie padbomot u onvimol.

1.
2.
3.

7.

Omnpenenenne 4acToThl U Ieproia KoieOaHui MaTeMaTHYeCKOro MasgTHHKA.
OnpezneneHye 4acTOThl U MepHoJa KoineOaHUH NPY>KUHHOTO MasTHUKA.

HccnenoBanue 3aBHCHMOCTU Iepuosia KosieOaHWH MOJBEHIEHHOrO0 K HHUTU Ipy3a OT
JUIMHBI HUTH.

HccnenoBaHue 3aBUCUMOCTH NEpHOJa KoJeOaHUH NMPYKMHHOT'O MasiTHHUKa OT MaccChl
rpysa.

[TpoBepka HE3aBUCHUMOCTH Iepuoja KojeOaHuil rpys3a, MOJABELUIEHHOTO K HUTH, OT
Macchl Ipy3a.

OneIThl, JEMOHCTPUPYIOIIME 3aBUCHMOCTh IepHofa KojeOaHUH MPYKUHHOTO
MasiTHUKa OT Macchl Ipy3a U KECTKOCTH MPY>KUHBI.

W3mepeHne yckopeHus cBOOOAHOIO MaJAeHHUS.

DJIeKTPOMATrHUTHOE I10JIe M 3JIeKTPOMATHUTHBIE BOJIHBI.
DJIEKTPOMAarHUTHOE TOJIe. DJIEKTPOMAarHUTHbIE BOJIHBL. (CBOICTBA 3JIEKTPOMArHUTHBIX
BOJH. [IIkaya 351eKTpOMarHuTHBIX BOJIH. Vcrionb30BaHue 3JI€KTPOMArHUTHBIX BOJIH JIJII COTOBOM

CBsI3H.

DneKTpoMarHuTHas npupoza cera. CKopocTh cBeTa. BoHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.

1.
2.

CBOIICTBA JIEKTPOMAarHUTHBIX BOJIH.
BonHOBBIE CBOMCTBaA CBETA.

Jlabopamopnwvie padbomot u onvimol.

1.

HByLIeHI/IC CBOICTB SJICKTPOMATrHUTHLIX BOJIH C TTIOMOIIBIO MOOHUJILHOTO TCJ'IC(I)OHEL

CaeToBbI€C SIBJICHHS.
JlyaeBass monenb cBeta. Mcrounukm cmera. IIpsMonuHeiHOe pacrpocTpaHEHHE CBeETa.
3armenus Connia u JIynel. Otpaxenue cera. [1nockoe 3epkano. 3akoH oTpaskeHHUs CBETA.



[Ipenomnenue cBeta. 3aKoH mpenomiieHus cBeta. [lolHOe BHYTpeHHEE OTPAKEHUE CBETA.
Hcnonp30BaHue MOJIHOTO BHYTPCHHCT'O OTPAKCHUA B OITUYCCKUX CBCTOBOAAX.

Jlunza. Xox nyuedr B nmH3e. Omnrtuyeckas cucreMa (oToanmapaTa, MHKpPOCKOINA U
Teneckona. ['a3 kak ontuyeckas cucreMa. biim3opykocTs U JATbHO30PKOCTb.

Pasnosxxenue 6enoro cera B ciekTp. OnbiThl HptoToHA. Clio’keHUE CIEKTPaIbHBIX IBETOB.
Hucniepcus ceera.

Hemoncmpayuu.
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[IpsiMonnHEITHOE pacpOCTpaHEHUE CBETA.

OtpaxxeHue cBeTa.

[Tomryuenue n300pakeHUid B TUIOCKOM, BOTHYTOM M BBITTYKIIOM 3€pKaJiax.
IIpenomnenue ceera.

OnrTuyeckuii CBETOBO/I.

Xon JIy4eit B coOuparomiei JTruH3e.

XoJ1 1ydeil B paccerBarolleu JIMH3E.

[Toyuenue n300pakeHU C TOMOIIBIO JTUH3.

[Mpuniun neiictBus doroarnmapara, MUKPOCKOIA U TEJIECKOTIA.

10. Mopens riasa.

11. Pa3nosxenue 6enoro cBeTa B CHEKTP.

12. [Tomryuenue 6em10ro cBeTa MpH CIOKEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopnwvie pabomot u onvimel.

1.
2.
3.

No vk

Hccenenopanne 3aBUCHMOCTH yIJIa OTPaKEHHs CBETOBOIO JIy4a OT yIjla NaJeHHs.
N3y4yeHune xapakTepuCTHK N300pa)KeHUs MIPeIMeETa B INIOCKOM 3epKalle.
Hccenenopanne 3aBUCUMOCTH yIUIa NIPEJIOMIIEHHS CBETOBOTO JIyda OT yIJIa IaJeHUsS Ha
IPaHULE «BO3LYX—CTEKIIO».

[Nonyuenue n300pakeHUi C IOMOLIBIO COOMPAIOIIEH JTUH3BL.

Omnpenenenne GOKyCHOrO pacCTOSHUS U ONITHUYECKOH CHIIBI COOMpAIOLIEH JINH3BI.
OmBITHI IO PA3I0KEHUIO OEJIOr0 CBETA B CIIEKTP.

OmnbITEl IO BOCHPHATHIO I[BETA MPEIMETOB NPU HX HAOIIONEHHM Yepe3 IIBETOBBIE
(GUIBTPBIL.

KBaHTOBbBIC IBICHUS.

Omnswitel Pesepdopaa u mnanerapuas monenb aroma. Moaens atoma bopa. Mcnyckanue u
IIOTJIONIEHKE cBeTa aTOMOM. KBaHThI. JIMHEHYaThIe CIIEKTPHI.

PamnoaktuBHOCTE. Anbda, Oera- u ramma-uznydeHus. CTpoeHHE aTOMHOTO sfpa.
Hyknonnass moxens atomHoro sapa. M3orombl. PanunoaktuBHble mnpeBpamieHus. llepuon
MoJIypacnaaa aTOMHBIX sIJIEp.

SAnepHble peakiyy. 3aKOHBI COXPaHEHUS 3apsA0BOIO U MAacCCOBOI'O YMCEN. DHEPIUs CBA3U
aToMHbIX siaep. CBsa3p Macchl U sHepruu. Peakumm cuHte3a M geneHus sjep. Mcrounukum
sHeprun CosHIA U 3BE3N.

Snepnas snepretuka. JleiicTBUA paAMOAKTUBHBIX U3IYYEHUN Ha )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

oV kwnNRE

CHexTpsl U3JIy4eHHS U TOTJIOMIEHUS.

CrexTpsl pa3IMnyHbIX Ta30B.

CnexTp BoaOpo/a.

Habmronenue TpekoB B kamepe BuibcoHa.

Pabora cuéryrka HOHU3UPYIOMINX U3TYyUSHHH.

Perucrparnus nzimydeHusi pUPOJIHBIX MUHEPAIOB U IPOTYKTOB.



Jlabopamopnwvie padbomot u onvimol.

1. HabmroeHue CIUTONMIHBIX U IMHEHYATHIX CIIEKTPOB U3ITyUEHUSI.

2. HccnenoBaHue TPEKOB: M3MEPEHHUE SHEPIMHM YACTULIBI MO TOPMO3HOMY IyTH (1O

dboTorpadusim).

3. HMsmepenue pagnoakTUBHOTO (hoHa.

IToBTOpHTEIBLHO-0000 AN MOYIb.

[ToBTOpUTENEHO-0000IAIONINI  MOAYNb  TNpEeIHA3HAYEH [UIi CHUCTEeMaTU3aluu |
0000111eHNsT TPEMETHOTO COJICPYKAHHS U OTBITA JIEATEIbHOCTH, IPHOOPETEHHOTO PU U3YUYCHUU
BCEro Kypca (pU3MKH, a TakKe Ui MOATOTOBKH K OCHOBHOMY TOCYJapCTBEHHOMY SK3aMEHY IO
busuKe 11t 00yJaroIIMXCsl, BRIOPABIIMX 3TOT YYCOHBIN MPEAMET.

[Ipy wu3ydyeHUM JAHHOTO MOJYJS PEANU3YIOTCS M CUCTEMATU3UPYIOTCS  BUJIbI
JEATETbHOCTH, Ha OCHOBE KOTOPBIX OOECIEeUMBACTCS JOCTHXKEHHUE TMPEAMETHBIX U
METanpeMETHBIX IJIAHUPYEMbIX PE3yJIbTaTOB 00ydeHUs, (HOPMUPYETCS €CTECTBEHHOHAYYHAas
rPaMOTHOCTh: OCBOCHHE HAy4YHBIX METOJIOB HCCIICOBAHUS SIBICHUU MPHUPOABI U TEXHUKH,
OBJIAJICHUEC YMEHUSMHU OOBSICHATh (PUINUYCCKUE SBJICHHS, NPUMCHSS TOJyYeHHBIC 3HAHUS,
peuaTh 3324, B TOM YUCJIe KAYECTBEHHBIE M KCIIEPUMEHTAIbHBIC.

[TpuHIMNIUATBHO AEATEIHHOCTHBIA XapaKTep AaHHOTO pa3zelia pealn3yeTcs 3a CuéT Toro,
4TO 00yYaroLIUeCs BBHIOIHAIOT 3a/1aHUs, B KOTOPBIX UM IMPEAaraercs:

Ha OCHOBE IOJIYYCHHBIX 3HAHUH PacllO3HABATh U HAYYHO OOBSICHATH (DU3UUCCKUE SBIICHUS
B OKPYKaroUIeH MPUPOJE U OBCEIHEBHOM KU3HU;

MCIIOJIb30BaTh Hay4HbIE METOJbI MCCIEAOBaHUA (PU3NYECKUX SBJICHHM, B TOM 4YHCIE IJIs
MPOBEPKHU THIIOTE3 U MOTYYCHHS TEOPETUUECKUX BBHIBOJIOB;

OOBSCHATH HAYYHBIC OCHOBBI Han0oJiee BaKHBIX JOCTH)KCHHI COBPEMEHHBIX TEXHOJIOTHH,
HarpuMep, MPaKTUYECKOT0 UCIOJIb30BAHUS PA3IMUHBIX HCTOYHHKOB YHEPTUU Ha OCHOBE 3aKOHA
MPEeBpAIICHHS U COXPAaHEHHSI BCEX U3BECTHBIX BUIOB YHEPTHUU.

Kaxgas u3 TeM JaHHOTO MOJYNS BKIIOYAET OJKCIEPUMEHTAIbHOE HCCIeIOBaHUE
o0oO1aromiero xapakrepa. Moyip 3aBepiuaeTcsi IpOBEACHUEM TUAarHOCTHUECKON U OLIEHOYHOMN
paboThI 32 KypC OCHOBHOTO O0IIIeT0 00pa30BaHMs.



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

W3yuenue ¢Qu3MKu Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHMsI HAmpaBiIeHO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPECAMETHBIX U MIPEAMETHBIX O6pa30BaTeJ'IBHBIX PE3YJIbTATOB.

B pesymbraTte wu3ydeHus (U3MKM HA YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs Y

oOyuaromierocst Oynyt c(hopMHUpPOBAHBI CIEIYIONINE TUIHOCTHBIE PE3YJIbTAThl B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHUS:

- MPOSIBIICHHE MHTEepeca K UCTOPUH U COBPEMEHHOMY COCTOSTHHIO POCCUICKOHN (Qu3ndeckoin
HayKH;

- IEHHOCTHOE OTHOIICHUE K IOCTUKEHUSAM POCCUNHCKUX YUEHBIX-(PU3HKOB;

2) rpaJaaHCKOro U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

- TOTOBHOCTb K aKTUBHOMY Y4acTHIO B 0OCYKJIE€HUU OOIIECTBEHHO 3HAYUMBIX U 3TUYECKUX
poOJIeM, CBA3aHHBIX ¢ MPAKTUYECKUM IPUMEHEHUEM TOCTHIKECHUN (PU3UKH;

- OCO3HAHME BaXXHOCTU MOPAJIbHO-3TUYECKUX TPUHIIUIIOB B ACSITEIIBHOCTUA YUEHOTO;

3) 3cTeTHYECKOro BOCIIUTAHMS:

- BOCHPHSTHE ICTETHMUECKUX KauecTB (PU3MUECKOM HayKu: €€ TapMOHHUYHOTO IOCTPOCHMS,
CTPOrOCTH, TOYHOCTH, JTJAKOHUYHOCTH;

4) 1EeHHOCTH HAYYHOI'0 MO3HAHHUA:

- OCO3HaHWE IIEHHOCTU (M3NYECKON HAayKHM KaK MOIIHOTO MHCTPYMEHTa TO3HaHHUS MHpa,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXKHEHUIIEH COCTABIIAIONICH KYJIbTYPbI;

- pa3BUTHE HAYYHOI JTI0003HATEILHOCTH, MHTEpPECA K UCCIIET0BATEIbCKON ACATEIbHOCTH;

5) popmupoBaHus KyJbTYpPbI 310POBbSI H IMOLMOHAJIBHOIO 0JIArONOTYYHs:

- OCO3HaHUE LEHHOCTH Oe30macHoro obpas3a *KU3HU B COBPEMEHHOM TEXHOJOTMYECKOM
MHUpE, BaXXHOCTU IMpaBWJl OE€30IIaCHOIO IOBEAEHMS HA TpaHCIOpPTE, Ha JOpOrax, C
JIEKTPUUYECKUM U TETJIOBBIM 000PYIOBAaHUEM B JIOMALTHUX YCIOBHSIX;

- ¢c(hOpMUPOBAHHOCTh HaBbIKa pedieKCHH, MPU3HAHKE CBOETO MpaBa Ha OIIMOKY U TaKOTO
K€ MpaBa y Jpyroro 4ej0BeKa;

6) TpyaoBOro BocnuTaHus:

- aKTUBHO€ y4YacTHE€ B PEUICHHM IPAKTHUYECKUX 3a7ad (B paMKax CeMbH, 00pa30BaTeIbHOU
OpraHu3alM, TOpojAa, Kpas) TEXHOJIOTMYECKOH M  COLMaNbHOM  HAmpaBJIEHHOCTH,
TpeOYIOLIMX B TOM YUCIIe U PU3MUECKUX 3HAHU;

- HHTEpeC K MPaKTHUYECKOMY U3Y4EHUIO podeccuil, CBI3aHHbIX C (PU3MKOMH;

7) 3K0JI0TMYEeCKOT0 BOCIIMTAHMS:

- OpHEHTalMsl Ha MpUMEHEHHE (QU3NYECKMX 3HAaHUM JUIsl pelleHus 3ajad B olbsactu
OKpY’KaIOIEeH Cpenbl, MUIAHUPOBAHUS NOCTYIKOB U OLICHKM MX BO3MOXHBIX IOCJIEICTBHI
TUISL OKPYKAIOIIEeH Cpenbl;

- OCO3HaHMeE INI00ATBHOTO XapaKTepa HKOJIOTHUECKUX MPOOIeM U MyTel UX pereHus;

8) ajanTannu K N3MEHAIOIIUMCS YCJIOBHAM COLMAIBHON U NPUPOAHOM Cpelbl:

- TOTPeOHOCTh BO B3aMMOJCHCTBUM NIPU BBINOJIHEHWU HCCIEIOBAaHUN U TPOEKTOB
(bu3MYeCcKOil HaMPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSM JAPYTUX;

- IOBBIILIEHUE YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO 1€ATEIbHOCTb;

- ToTpeOHOCTh B (POPMHPOBAHMM HOBBIX 3HAHUHM, B TOM 4Hcie (HOPMYIHPOBATh HJEH,
MOHATHS, TUIIOTE3bI 0 (PU3NYECKUX 00BEKTAX U SIBJICHUSX;

- 0OCO3HaHHE Ie(PUITMTOB COOCTBEHHBIX 3HAHWW U KOMITIETEHTHOCTEN B 00J1aCTH (DU3UKH,



® - [IJJAHWPOBAHHUE CBOETO PA3BUTHS B MPUOOPETEHUH HOBBIX (PU3MUYECKUX 3HAHUM;

¢ - CTPCMIJICHHUC aHAJIM3UPOBATH WU BBIABIIATH B3aUMOCBA3U IMPUPOEI, OGH.[GCTBa N DKOHOMMKH,
B TOM YHCJIE€ C UCIIOJIb30BAHUEM (1)I/ISI/I‘ICCKI/IX 3HaHHI>i;

® - OLEHKA CBOMX JCUCTBUU C Y4YETOM BIMSAHHUSA HA OKPYXKAIOLIYK Cpeny, BO3MOKHBIX

IrI100aIbHBIX HOCHC,I[CTBI/Iﬁ.

METANPEIMETHBIE PE3YJIBTATHI

B pesynpTaTe OCBOEGHMS MpOrpaMMbl IO (U3UKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBanusi y oOyuatomierocsi OyayT cpopMUpOBaHbI MeTamnpeAMeTHbIe pe3YJbTaThl,
BKJIIOYAIOIME T[103HABAaTEJIbHBIE YHHBEpCAJIbHBIE Yy4yeOHBIC JEWCTBUS, KOMMYHHUKATHBHBIC
YHUBEpCAJIbHBIE YUeOHBIC ICHCTBHS, PETYIATUBHbBIC YHUBEPCATIbHBIC YUeOHbIE ICHCTBUS.

Ilo3naBaTe/IbHBbIE YHHMBepCAIbHbIe y4eOHbIe AeiicTBUS

ba3oBble JJornveckue aelcTBUSA:

BBISIBJIATH M XapaKTEPU30BaTh CYIECTBEHHbBIC PU3HAKH O0BEKTOB (SIBJICHHN);
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(HUKAINU, OCHOBAHHUS Ul 0000IIECHHS
Y CPaBHCHHS;

BBISIBJIATH 3aKOHOMEPHOCTH M NMPOTHUBOPEUMS B PACCMAaTPUBAEMbIX (haKTax, JaHHBIX U
Ha6J'IIOIleHI/I$IX, OTHOCAIINXCA K (1)I/I3I/ILI€CKI/IM SIBJICHUAM,

BBISBJISATh NPUYMHHO-CJICJCTBEHHBIC CBSA3UM NPU HM3Y4YeHHH (DU3NYECKUX SIBICHUH U
nmponeccoB, JAcjaTb BbIBOJAbI C HCIOJbB30BAHUECM ACAYKTHBHBIX W HHAYKTHUBHBIX
YM038,KJHO‘~IGHI/H>'I, BbIABUI'aTh I'UIIOTE3bI O B3aUMOCBA3IX (1)I/I3I/I‘-IGCKI/IX BCJIMYMH,
CaMOCTOSITENIFHO ~ BBIOMpATh CIOCOO pemieHust y4eOHOW (U3MYECKOr  3amaum
(cpaBHEHHE HECKOJBKMX BAPUAHTOB pEUICHUs, BHIOOp Hamboyiee MOIXOJIIEr0 C
y4€TOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPHUEB).

Ba3oBbIe ncciaenoBarehLCKHe AeliCTBUA.

HCIIOJIB30BATh BOIIPOCHI KaK HCCIIeN0BaTEIbCKUM HHCTPYMCHT I1O3HAHMU,

MNpoBOAWUTL IO CAMOCTOATCIBHO COCTAaBJICHHOMY IUIaHY  OIIBIT, HECJIOKHBIN
q)H3quCKHﬁ OKCIICPUMCHT, HeOOoIbIIIoe HUCCICIOBAHUC q)HSH‘ICCKOFO SABJICHUA,
OLICHUBATh HAa MPUMCHUMOCTb U JOCTOBCPHOCTDH PIH(l)OpMaI_II/IIO, INOJTYYCHHYIO B XOIC
HCCJIICOOBAHUS WJIK SKCIICPUMCHTA,

CaMOCTOATCIIbHO (bOpMyJ'II/IpOBaTB O606H_I6HI/IH U BbBIBOJABI II0 PpE3yJibTaTaM
HpOBeI[éHHOFO Ha6JHOZ[eHI/IH, OIIbITA, UCCICOOBAHUA,

IMPOTrHO3UPOBATH BO3MOXKHOC JaIbHEHNIIIee Pa3sBUTHUC (I)I/I3I/I‘IGCKI/IX IponeccoB, a TaKKe
BBIIBUT'aTh NPCAIIOJIOXKCHUSA 00 ux Pa3BUTHHU B HOBBIX YCJIOBUAX U KOHTCKCTax.

Pabora ¢ undopmaumeii:

IPUMEHSTh Pa3IUYHbIE METOJbl, MHCTPYMEHTBHl U 3alpochl MPH TOUCKE U OTOOpe
MH(pOpMallMU WIK JaHHBIX C YUETOM IpeNIoKeHHON yueOHO! (hr3nuecKoi 3a1auu;
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH UHPOPMAILUIO PA3ITUYHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

CaMOCTOSITENIbHO BBIOMpATh ONTUMANbHYIO (GOpMy MpeacTaBieHHs HWHOpMaLUU U
WUTIOCTPUPOBATh pEIIaeMble 3aJaud HECIOKHBIMU CXEMaMH, AuarpaMMmaMH, HHOU
rpaduKoil 1 UX KOMOMHALIUAMHU.



KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

B XO0J¢ OOCYXIEHHsS Y4eOHOro MmaTepuaia, Pe3yJbTaToB JIa0OpaTOpPHBIX pPaboT W
MPOEKTOB 337aBaTh BOIPOCHI IO CYHIECTBY OOCYKIAaeMOW TEMbl M BBICKA3bIBAThH HJICH,
HAIICJICHHBIC Ha PEIICHUE 3a/1a4H U MOJIepKaHne OJIaroKelaTeIbHOCTH OOIICHNUS;
COMOCTABJISITH CBOU CYXKICHHS C CYXACHUSIMH JPYTMX YYaCTHUKOB JHAJIOTa,
00Hapy>XHBATh Pa3IUUHe U CXOACTBO MMO3UIIHIM;

BBIPAXXaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;

NyOoJUYHO  TIPEACTABIATH  PE3YJbTAaThl  BBIMOJHEHHOTO  (DPU3MYECKOTO  OIBITA
(3KCTIepUMEHTA, UCCIIEIOBAHUS, TIPOCKTA);

MOHMMATh W WCIOJh30BaTh MPEUMYINECTBA KOMAaHIHOW W WHAWBHIYaTbHOW pPabOTHI
IIPY PELICHUU KOHKPETHOH (pu3mueckor mpoOIeMmsr;

MPUHUMATh L€ COBMECTHOM JIE€ATEIBHOCTH, OPraHU30BBIBATH JCHUCTBUSA IO €€
JIOCTHXKCHHIO: PACIIPEACNISITh PO, 00CYXKIaTh MPOIECChl U PE3YIbTaThl COBMECTHOM
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

BBITIOJIHSITH CBOIO 4YacTh PabOThI, JOCTUTasi Ka4eCTBEHHOTO pE3yJibTaTa MO CBOEMY
HAIPABIECHUIO U KOOPAUHUPYS CBOU JECUCTBUS C IPYTUMU UJICHAMH KOMAaH]IbI;
OIICHMBATh KA4eCTBO CBOEro BKJIaga B OOMMIA MPOAYKT MO KPUTEPUAM,
CaMOCTOSITENIbHO CPOPMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJBHBLIC y‘leﬁﬂble JelcTBUS

Camoopranu3anus:

BBISIBIISITH TPOOJIEMBI B )KU3HEHHBIX U YI€OHBIX CUTYaIUsX, TPEOYIOMINX ISl PELICHUS
(bu3nUecKux 3HaHUM;

OpUEHTUPOBAThCS B Pa3IMUHBIX MOAXOAAX MPUHATHS pEIIeHUN (MHIUBUAYAIbHOE,
NPUHATHE PELICHNs B TPYIIE, IPUHATHE PEILIEHUH IpyIoi);

CaMOCTOSITEJIbHO COCTaBJIATh AJTOPUTM peIIeHUs (PU3MUECKOW 3aaud WM IUIaHa
UCCIIEIOBaHUS C YYETOM MMEIOLIMXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh IIPEIIaraéMble BAPUAHTHI PEILICHUN;

JienaTh BBIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CﬂMOKOHTpOﬂb, IMOLIMOHAJIbHBLIA HHTEJLJIEKT:

JlaBaTh aJICKBATHYIO OLICHKY CUTYallUH U IIpeuIaraTh I1aH €€ U3MEHEHN,

OOBSICHATh MPUYMHBI JIOCTHXKEHUS (HEIOCTH)KEHUS) pe3yJabTaToOB JEATElbHOCTH,
JIaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTBH KOPPEKTHUBBI B JIEATEIBHOCTH (B TOM YMCJIE B XOJ BBIOJHEHUS (HU3UUIECKOTO
UCCJIEIOBaHMSI WMJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENIBCTB, W3MEHHUBIIMXCS
CUTYallui, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKILIUX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YNIbTATA LIEJIN U YCIOBHSIM;

CTaBUTb ce€0s1 HA MECTO APYrOro 4YeJOBEKa B XOJE CIOpa MM JTUCKYCCUU HA HAyYHYIO
TE€MY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYTOro;

npu3HaBaTh CBOE MpaBO Ha OMIMOKY MNpU peumieHuu (GU3NYECKUX 3a7ad WId B
YTBEPKJICHHUSIX HAa HAy4YHBIE TEMBI M TAKOE K€ ITPaBO JPYToro.

IMPEJIMETHBIE PE3YJIBTATDBI



K xonmy oOy4yeHuss B 7 Kjacce mpeIMeTHBIC PEe3yNbTaThl Ha 0a30BOM ypPOBHE JOJIKHBEI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:

UCTIOIB30BaTh TIOHATHS: (U3MYECKHE M XUMHUYCCKUE SIBJICHUS, HaOIIOJCHHE,
HKCIEPUMEHT, MOJENb, TUIOTE3a, CAMHULBI (PU3MUYECKHX BEIWYHMH, aTOM, MOJIEKYIIa,
arperaTHpIC COCTOSHUS BelecTBa (TBEPIOE, )KHIKOE, ra3000pa3Hoe), MEXaHUYECKOE
NBW)KEHUE  (pPaBHOMEPHOE, HEpPaBHOMEPHOE,  MPSMOJMHEWHOE),  TPACKTOPHS,
paBHOAEWCTBYIOImast cuia, aedopmarnus (ynpyrasi, IUIACTHYECKasi), HEBECOMOCTb,
COOOILAOIIMECS COCYIbI;

paznuyath sBreHus (IudQy3us, TEIUIOBOE IBUKEHHUE YaCTUI] BELIECTBA, PABHOMEPHOE
JIBIDKEHUE, HEPAaBHOMEPHOE IBM)KEHUE, MHEPLHUs, B3aUMOJICHCTBUE Tell, paBHOBECHE
TBEPIBIX TEJN C 3aKPEIUIEHHOH OCBhIO BpaICHHS, Iepelnava JaBICHUS TBEPIBIMU
TEJIaMU, KUAKOCTSIMH M Tra3aMH, aTMOC(HEPHOE JaBJICHUE, IJIABAaHKUE Tell, IPEBPAICHUS
MEXaHUYECKOW YHEPrui) 10 OMUCAHUIO UX XaPaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE;

pacro3HaBaTh IPOSIBICHUE U3YYCHHBIX (PH3MUECKUX SIBICHUI B OKPY)KAIOILIEM MHpE, B
TOM 4YHcie (pu3MuecKue SBICHHS B IMPHPOJE: MPUMEPHI ABIKEHHS C PA3TUYHBIMUA
CKOpPOCTSIMH B JKMBOH W HEXHBOW NPHUPOJE, NCHCTBUE CHIIBI TPEHUS B NPUPOAC U
TEXHUKE, BJIMSHUE aTMOC(EpPHOro JaBICHHS Ha KUBOW OPraHW3M, IUIaBaHHE PbIO,
pBpIYard B TeJ€ YeJIOBEKa, IMPH ATOM MEPEBOIUTH MPAKTUYECKYIO 3a/a4y B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PU3HUECKUX SBICHUH;

OTMCHIBATh M3YYECHHBIC CBOIMCTBA Tel U (pU3MUECKHE SBICHUS, UCTIONB3Ys (PH3UUECKUE
BeJIMYMHBI (Macca, 00bEM, IUIOTHOCTH BEIIECTBA, BPEMsl, MyTh, CKOPOCThb, CPEIHSS
CKOpOCTh, CHJIa YIPYTrOCTH, CHJIA TSDKECTH, BEC Teja, CWIa TpPEHUs, JaBJICHUE
(TBEpmOro TeENa, JKUAKOCTH, Ta3a), BBITAJKWBAIONIAs CHJIA, MEXaHWYecKas padora,
MOIITHOCTh, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3((QHUIMEHT TMOJE3HOTO JEHCTBUSA
MEXaHU3MOB, KMHETHUYECKAsI W MOTCHIMAIbHAS SHEPTHs), TPU OIMCAHUU TPABUIIBHO
TPaKTOBaTh (PU3MUECKUI CMBICI HCIIOJIb3YEMBIX BETUYMH, X 0003HAYCHUS U €AMHUIIBI
(GU3NUeCKUX BEIMYMH, HAXOIUTHh (POPMYIBI, CBS3BIBAIOIIME AAHHYIO (PU3HUECKYIO
BEJIMYMHY C JPYTUMH BEITUYMHAMH, CTPOHWTH TpPaQHUKH H3YYEHHBIX 3aBHCHMOCTEH
(GUBHUYECKUX BEINYHH,

XapakTepru30BaTh CBOMCTBAa Tel, (PU3MUECKUE SBIEHUS W TPOLECCH, HCIONB3Ys
IpaBUia CIOXKEHHUs CUJl (BIOJIb OAHOM mpsMoif), 3akoH I'yka, 3akoH Ilackans, 3akoH
Apxumena, MpaBWIIO paBHOBECUs pblyara (0JI0Ka), «30J0TOE IMPABUIIO» MEXAHHKH,
3aKOH COXpAaHEHUS MEXaHWYeCKOH »JHEpPruu, TpU OTOM JIaBaTh CIIOBECHYIO
(GOopMyITHPOBKY 3aKOHA M 3aIMCHIBATH €r0 MATEMATHYECKOE BBIPAKEHHE;

OOBSICHATH (U3UYECKHE SIBIICHUS, TPOIECCHI M CBOMCTBA Tell, B TOM YHCJIE U B
KOHTEKCTE CHTyalluii MPaKTHKOOPHEHTHUPOBAHHOTO XapaKTepa: BBISBIISATH MPUYHHHO-
CJIEZICTBEHHBIE CBSI3U, CTPOUTH 0OBsICHEHHE U3 1—2 JIOTHYECKUX I1aroB ¢ ONopoil Ha 1—
2 U3y4YeHHBIX CBOWCTBAa (PHU3MUECKUX SBJICHUH, (U3NYECKHX 3aKOHA WU
3aKOHOMEPHOCTH;

pemath pacuéTHble 3agayd B 1-2 J1eicTBHA, HCHOJIB3ysd 3aKOHBI M (POPMYIIBL,
CBSI3BIBAfOIME (U3MYECKHE BEIWYMHBI: HAa OCHOBE aHallM3a YCJIOBUS 3aJadd
3alUCBIBATh KPATKOE YCIIOBHE, TOACTABIATH (PU3NYECKHE BEITHMYMHBI B (HOPMYIBI H
IPOBOJUTH PAacy€Thl, HAXOAUTH CIIPABOYHbBIC JAHHBIE, HEOOXOAUMBIEC IJISI pEIICHUS
3aJa4, OLEHUBATh PEATMCTUYHOCTD MOTYYEHHOU (hHU3NUECKON BEIMUMHBI,



pacrio3HaBaTh TPOOJIEMBbI, KOTOpPBIE MOXXHO PEUIMTh MPH MOMOIIM (HU3HUYECKHX
METOJ0B, B OINMCAHMM MCCICNOBAHUSA BBIICIATE IPOBEPAEMOE IIPEIIIOJIOKECHUE
(runotesy), pas3idyaTb U HHTEPIPETUPOBATH IOJYUEHHBIM pe3ylbTaT, HaXOIUTh
OLIMOKH B XOJ€ OTBITA, IaTh BBIBOJBI 110 €TI0 PE3yJIbTaTaM;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NYECKUX CBOHCTB
Tes:  (OPMYIMPOBATH TPOBEPSIEMbIE MPEANONIOKEHUs, COOMPaTh YCTaHOBKY W3
IPEJI0KEHHOT0 000PYA0BaHU, 3alIUChIBATE XO/1 ONbITAa U (POPMYJIUPOBATH BHIBO/IBI,
BBITOJIHATH NPSMBIE U3MEPEHUSI PACCTOSHUS, BPEMEHH, MAcChl Tena, 00béMa, CUJIbl U
TEMIIepaTypbl C UCIOJb30BAaHMEM aHAJIOTOBBIX U LU(POBBIX NMPUOOPOB, 3alMUCHIBATH
IIOKa3aHUs IpUOOPOB C y4ETOM 3aJJaHHOM aOCOIIOTHOM MOTrPEIHOCTH U3MEPEHUN;
IPOBOJUTH UCCIIEOBAaHUE 3aBUCUMOCTH OJHOM (PM3MYECKON BEIMYMHBI OT JIPYroil ¢
MCIIOJIb30BAaHUEM IPSIMBIX U3MEPEHUH (3aBUCHUMOCTH ITyTH PAaBHOMEPHO JBUKYLIETOCS
Tela OT BPEMEHU JIBUKEHUS Tella, CHIIbI TPEHUS CKOJIBKEHUS OT Beca Teja, KauecTBa
00pabOTKM TOBEPXHOCTEH Tel M HE3aBUCHUMOCTU CHJIBI TpPEHUS OT IUIOUaIu
COIIPUKOCHOBEHHMSI TeJl, CWJIbl YNPYTOCTH OT YIUIMHEHMs IIPYXKUHBI, BBITAJIKUBAIOLIECH
CHIIBI OT O0BbEMa TOTPYKEHHOH 4YacTH Tela M OT IUIOTHOCTH JKUAKOCTH, €&
HE3aBUCHMOCTH OT IUIOTHOCTH Tejla, OT IJIyOHMHBI, HA KOTOPYIO IOIPYKEHO TeO,
YCIOBUH IJIaBaHMS TeJ, YCJIOBHM paBHOBECUs pblyara M OJIOKOB), y4yacTBOBaTh B
IUIAaHUPOBAaHUM y4eOHOro HCCIelOBaHUsA, COOMpaTh YCTAHOBKY M  BBINOJIHATH
U3MEpEeHUs, cenys MPeIOKEHHOMY IUIaHy, (PUKCHPOBATh PE3yJbTAThl MOy4YECHHON
3aBHCUMOCTH (DM3MYECKHX BEJIMYMH B BHJE MPEUIOKEHHBIX TaOIHIl W TpaduKoB,
JIeJ1aTh BBIBOJIBI 110 pPE3YJIbTaTaM UCCIIEIOBaHMS;

POBOJIUTh KOCBEHHBIE HW3MEPEHHs (PU3MUECKMX BEIMYMH (TUIOTHOCTH BEIIECTBA
KUAKOCTH U TBEPAOrO Tela, CWIA TPEHHUsS CKOJIBXKEHUSA, JaBJIECHUE BO3/yXa,
BBITAJIKMBAIOIIAs CWJIA, JCWCTBYIOLas Ha MOTPYKEHHOE B KHUIKOCTb TeEJO,
KOA((UIMEHT MOJIE3HOTO JEHCTBHUS NMPOCTHIX MEXAHU3MOB), CIEAYys HPEIOKEHHON
MHCTPYKIMU: IIPU BBIOJIHEHUU U3MEPEHUI COOMPATh SKCIIEPUMEHTAIIbHYIO YCTAaHOBKY
Y BBIUUCIIATH 3HAYEHUE NICKOMOM BEJIIMUMHBL,

coOnrofarh TMpaBuja TEXHUKHM O€30MacHOCTH TIpu pabore ¢ J1ab0paTOpHBIM
o0opynoBaHuEM;

yKa3blBaTh MPUHIMIBI JCHCTBUS NPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, JUHAMOMETP, COOOILIAIOIINECS COCY/Ibl, OAPOMETp, phluar, MOJBMXKHBIN 1
HETOABIKHBIN OJIOK, HAKJIIOHHAS TUIOCKOCTh;

XapakTepu3oBaTh MPUHLIUIBI JEHCTBHS H3YYEHHBIX MPHUOOPOB U TEXHUUYECKUX
YCTPOMCTB C ONOpOM Ha WX OmMCaHMs (B TOM 4HCIE: MOIIIUIHUKU, YCTPOHCTBO
BOJIONIPOBO/A, THAPABIMYECKHH IMpecc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOI Hacoc,
apeoMeTp), UCMONIb3ysl 3HaHUSA O CBOMCTBAX (PU3MUECKUX SIBJICHUM M HEOOXOTUMbIE
¢u3nueckre 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOAUTH TpPHUMEPHl (HAXOAWTH MHGOPMAIMI0 O TMpHUMEpax) MPAKTUYECKOTro
UCTOJIb30BaHUS (PU3MUECKUX 3HAHUA B TOBCEJHEBHOW KM3HM s OOecredeHus
0e30macHOCTH TpU OOpalieHHuH ¢ OpuOopaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMs 370pPOBbsi M COOJIIOIGHHWS HOPM OSKOJOTHYECKOrO TOBEACHHS B
OKpYXKarollleH cpere;

OCYIIECTBIISATh OTOOp HMCTOYHMKOB HHGpopManuu B VHTepHETe B COOTBETCTBUU C
3a/laHHBIM TIOMCKOBBIM 3allPOCOM, HA OCHOBE MMEIOIMXCS 3HAHUI U ITyTEM CPAaBHEHUS



Pa3IMYHbIX UCTOYHHUKOB BBIACISATh HHGOPMAIIUIO, KOTOpas SIBISIETCA MPOTHBOPEYUBON
WA MOKET OBITh HEJIOCTOBEPHOIA;

MCIIOJIb30BaTh MPU BBIMOJHEHUH YYEOHBIX 33aJJaHUIl HAYYHO-TIOMYJISIPHYIO JIUTEPATYpPy
($U3NUEeCKOro CcoAep)KaHUs, CIpPaBOYHBIE MaTepHalbl, pecypchl cetu HHTepHer,
BJIa/IeTh MpUEMAaMU KOHCIEKTHPOBAHUSA TEKCTa, MpeoOpa3zoBaHUs HHPOpPMAIUH U3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

co3/aBaTh COOCTBEHHBIE KpAaTKHE MHCbMEHHBIE M YCTHBIE COOOILIECHUS HA OCHOBE 2—3
HUCTOYHUKOB MHPOpMAIMK (PU3NIECKOTO COJIEPKaHUs, B TOM YHCIE MYOJIUYHO AeNaTh
KpaTKhe COOOIICHUS O Pe3yJIbTaTax MPOEKTOB MM y4EOHBIX UCCIICAOBAHUM, IPU ITOM
IpaMOTHO HCHOJb30BAaTh M3YYCHHBIM MOHATUHHBIA ammapaT Kypca (Qu3HKH,
CONPOBOXAATh BBICTYIIJICHUE IIPE3EHTALIUEH;

IPY BBITMOJIHEHUH Y4EOHBIX MPOEKTOB U MCCIEAOBAHHUM pacrpeneniarTbh 00sS3aHHOCTH B
rpYIIIE B COOTBETCTBUHU C IIOCTABJICHHBIMU 3a/1a4aMU, CJIEIUTh 32 BBIITOJIHEHUEM IUIAHA
NEeHCTBUI, aJeKBAaTHO OIEHMBAaTh COOCTBEHHBIH BKJIAJ B JEATEIbHOCTH TPYIIIIHI,
BBICTpAauBaTh KOMMYHUKATUBHOE B3aUMOJECHCTBHE, YUUTHIBASE MHEHUE OKPYKAIOIIUX.

K xonmy oOyuenust B 8 Kjacce mpeIMeTHBIE pe3yiIbTaThl HA 0a30BOM ypPOBHE JIOJIKHBI
OoTpaxkaTb CHOPMHUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHHI:

WCIIOJIb30BaTh MOHATHUS: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE JBUKEHHE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHUS BEIECTBA, KPUCTAJUIMUECKUE U aMOp(HBIC Telna,
HACBHILIECHHBI U HEHACBIILICHHBIN MMap, BJIA)KHOCTh BO3yXa, TEMIIEPATYPa, BHYTPEHHSS
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN AJIEKTPUUYECKUN 3apsl, FIEKTPUUECKOE
MoJI€, MPOBOJHHUKHA W AUDIEKTPUKHU, MOCTOSIHHBIM SJIEKTPUYECKHN TOK, MarHMTHOE
oJIe;

pasznuyarh SBJIEHMS (TEIUIOBOE pAaCUIMpEHUE U C)KaTue, TeIulonepenada, TEIJIOBOE
paBHOBECHE, CMayuBaHHME, KaNWUIAPHbIE SBJICHUS, MCHApEHHE, KOHJICHCALIUs,
TIJIABJICHUE, KpHUCTAJUTA3aLNS (oTBepaeBaHue), KHUIIEHUE, TerIoneperaya
(TeTUIONPOBOTHOCTh, KOHBEKIIMS, W3JIYYCHHE), AJICKTPU3alUs TeJ, B3aUMOJCHCTBUE
3apsAa0B, JACHUCTBUS JIIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKAHHE, B3aUMOJICHCTBHUE
MAarHuToOB, JAEHCTBUE MArHUTHOTO IIOJIS HAa IPOBOAHUK C TOKOM, JIEKTPOMArHUTHAS
WHIYKIMS) TI0 OINHUCAHUI0 MX XapaKTEepHBIX CBOWCTB W Ha OCHOBE OIBITOB,
JIEMOHCTPHUPYIOUIUX TaHHOE (PU3NYECKOE SBIICHUE;

pacrio3HaBaTh MPOSIBIICHNE U3YUYCHHBIX (PU3NYECKUX SIBJICHUN B OKPYKAIOIIEM MUpPE, B
TOM 4Hclie (u3nyeckre SBICHUS B TMPUPOJE: TOBEPXHOCTHOE HATHKEHHUE U
KalWUISIpHBbIE SIBIICHUS B NPHUPOAE, KpPUCTAUIbl B mpupone, uznydeHue CounHila,
3aMep3aHue BOJIOEMOB, MOpCKHUE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, MHEs, CHeEra,
DNIEKTPUYECKUE SIBJICHUST B arMmocdepe, DIEKTPUUYECTBO JKUBBIX OpPraHU3MOB,
MarHuTHOE mojie 3eMJid, Apeid MOJIIOCOB, POJIb MATHUTHOTO TOJS IS >KU3HU Ha
3emiie, IONSPHOE CHUSHUE, MIPH ITOM IEPEBOJUTH MPAKTUYECKYIO 3a7ady B Y4eOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOWCTBA (TIPU3HAKH ) (PU3UUECKHX SBIICHHIA,

OTHCHIBATh U3yYCHHBIE CBOMCTBA Tel U (PU3NYECKUE SBICHUS, UCTIONB3Ys (PU3NIECKUE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHsSI SHEPrus, KOJUYECTBO TEIUIOTHI, YJEIbHas
TEIJIOEMKOCTh ~ BEUIECTBA, YZAENbHAs TEIUIOTAa IUIABJICHMS, YHAEJIbHAs TEIIoTa
napooOpa3oBaHus, yJelbHas TEIUIOTa CrOpaHUs TOIUIMBA, KOA(P(GUIUEHT MOJIE3HOTO
JIEUCTBUS TEIUIOBOW MAIMHBI, OTHOCUTENIbHAS BJIAXHOCTb BO3/YyXa, JJIEKTPUUYECKUU
3apsad, CUJla TOKA, OJJIEKTPUYECKOE HANpPsDKEHUE, CONPOTHUBIIEHUE IPOBOJHHUKA,
yIIeJIbHOE CONPOTUBIIEHUE BEIIECTBA, pab0Ta U MOUIHOCTh 3JEKTPUUECKOTO TOKA), IpU



ONUCAaHUM MPABUIBHO TPAKTOBATh (U3NYECKUN CMBICI HCIOIb3YyEeMbIX BEJIUYHUH,
0003HAUCHHSI M eIUHHIBI (PU3NUECKUX BEIWYMH, HAXOIUTh (POPMYIBI, CBA3BIBAIOIINE
JAaHHYIO (U3UYECKYI0 BEIMYMHY C JPYTMMH BEIMYMHAMHU, CTPOUTH Tpaduku
U3yYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINYMH;

XapaKkTepu30BaTh CBOMCTBAa Tel, (PU3MUECKUE SBJIEHUS U TPOLECCHl, HCIONb3Ys
OCHOBHBIC IIOJIOXKCHHSI MOJIECKYJIIPHO-KMHETUYECKOM TEOPUHM CTPOEHUS BEIIECTBA,
IPUHLMII CYNEPHO3UIMM IoJied (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUS
3apsna, 3akoH OMa nais ydacTka Lenu, 3akoH J[xoyns—JleHuna, 3akoH cCOXpaHEHHUs
SHEpPruy, NMpU 3TOM JaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA M 3alMCHIBaTh €ro
MaTEMaTHYECKOE BBIPA)KECHHUE;

OOBSICHATh (hU3HYECKHE MPOLECChl UM CBOWCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE
CUTyaluin IIPAKTUKOOPUEHTHPOBAHHOIO Xapakrepa: BBISBIIATH
NPUYHMHHOCIIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JIOTMYECKMX INaroB ¢
oTopoii Ha 1-2 U3y4eHHBIX CBOMCTBA (PM3NUYECKUX SBICHHUN, (PU3NUECKUX 3aKOHOB MIIH
3aKOHOMEPHOCTEH;

pemaTh pacuéTHble 3amadyd B 2-3 JICHCTBHS, WCIONB3YyS 3aKOHBI M (OPMYIIHI,
CBs3bIBaroIlMe (U3MYECKHE BEIMYMHBI: HAa OCHOBE aHajiu3a YCJIOBUSA 3aJauu
3alAChIBaTh KPAaTKOE YCJIOBUE, BBIABIATH HEIOCTATOK JAHHBIX IS PELICHUS 3aJauH,
BbIOMpaTh 3aKOHBI U (OPMYJIbl, HEOOXOAUMBIE JIsl €€ PeIleHuUs, IPOBOAUTH PAacUEThl U
CpaBHUBATh MOJIyYCHHOE 3HaUCHNE (PU3MUECKON BETMYNHBI C H3BECTHBIMH JaHHBIMU;
pacmo3HaBaTh NPOOJIEMBI, KOTOPbIE MOXHO pPEIIUTh NPU TOMOIIHA (PHU3HUECKUX
METO/JOB,  MCHOJB3ysd  ONMCAHUE  HCCIECAOBAHMS,  BBIICIATH  HIPOBEPSIEMOE
IIPEIIIOJIOKEHNE, OLICHUBATH IPaBUWJIBHOCTh IIOPSAKA IIPOBEICHUS MCCIENOBaHUSA,
JIeJIaTh BBIBOJIBL,

IPOBOJIUTH OMNBITHI IO HAOMIOACHUIO (PU3MUYECKUX SABICHUN WM (U3NYECKUX CBOMCTB
Ten (KanwuIsApHbIE SIBICHUS, 3aBUCHUMOCTh JIaBJICHHUS BO3JyXa OT €ro o0béma,
TEMIIEpaTypbl, CKOPOCTH IPOLECCA OCThIBAHUS U HATPEBAHUS IIPU U3JIyUYEHHUH OT LIBETA
U3Iydaome (moryomaroniei) MOBEPXHOCTH, CKOPOCTb HCHAapeHHs BOABI OT
TEMIIEpaTypbl JKUAKOCTM M IUIOIIAAM €€ IOBEPXHOCTH, OJJIEKTpHU3alUs Tel W
B3aUMOJICVCTBUE DJJIEKTPUUYECKHUX 3apsA0B, B3aMMOJEHUCTBUE IOCTOSHHBIX MarHUTOB,
BHU3yaJIN3alysl MATHUTHBIX NOJIEW MOCTOSHHBIX MarHUTOB, IE€UCTBUS MATHUTHOI'O MOJIS
Ha IPOBOJHHUK C TOKOM, CBOMCTBA JJIEKTPOMArHHUTA, CBOMCTBA DJIEKTPOABUIATEI
MOCTOSIHHOTO TOKa): (hOpMYyJIMpOBaTh IpOBEPSEMblEe MPEANOI0KEHUs, COOUpPATh
YCTAaHOBKY M3 MPEJIOKEHHOrO0 O0Opy/lOBaHUS, ONUCBHIBATH XOJ OMbITa U
bopMyIUPOBaTh BHIBOJIBI;

BBIIIOJIHATh MPSMBIE U3MEPEHHsI TEMIIEPATypPbl, OTHOCUTEIBHON BIIAJKHOCTH BO31yXa,
CHJIBI TOKA, HANpsOKEHUS C MHCIOJIb30BAaHMEM aHAJIOrOBBIX MPHUOOPOB U JIaTUYMKOB
(¢U3NUeCKUX BEIMYUH, CPAaBHUBATh pPE3YyJIbTaThl W3MEPEHUH ¢ Y4YETOM 3aJaHHOMN
abCOJIIOTHON MOTPEIIHOCTH;

IPOBOJUTH MCCIIEOBAaHUE 3aBUCUMOCTH OJHOW (PU3UYECKON BEIMUYMHBI OT JPYrou C
UCIIOJIb30BaHUEM TPSMBIX W3MEPEHUH (3aBUCHUMOCTb COMPOTHUBIICHHS NMPOBOJHUKA OT
€ro JUIMHBI, TUIONIAJAN MOMEPEYHOr0 CEYEHUs M YIAEIbHOTO CONPOTUBIICHHS BEUIECTBA
IIPOBOJIHHKA, CHJIBI TOKA, HJIYILETO Yepe3 MPOBOIHUK, OT HAMPSKEHUsI HA IPOBOJHUKE,
UCCIIEJOBAHKE TI0CIIEIOBATEIBHOTO W IApaJUIEIBHOTO COEJUHEHWM NPOBOJIHUKOB):
IUIaHUPOBATh HCCIe0BaHue, cOOMPATh YCTAHOBKY M BBIMOJHATH M3MEPEHUS, CIEAYs



NPEJIOKEHHOMY IUIaHy, (PMKCUPOBAaTh Pe3y/bTaThl NOJYYEHHON 3aBUCUMOCTH B BUJIE
TaOIHI U TpaUKOB, AeTaTh BBHIBOAKI 110 pe3yJIbTaTaM HCCIeIOBAHNUS;

® [IPOBOJUTH KOCBEHHbIC HM3MEPEHUs (U3NYECKUX BEIMUYUH (yIelibHas TEIUIOEMKOCTh
BELIECTBA, CONPOTUBJICHUE MTPOBOJHUKA, Pa0OTa U MOIIHOCTh 3JIEKTPUUYECKOI'O TOKA):
IUIAHUPOBaTh M3MEpPEHMs, CcOoOMpaTh SKCIEPUMEHTAIBbHYIO YCTaHOBKY, CleAys
IPEJI0KEHHON MHCTPYKLMH, U BBIYUCIISITh 3HAUEHUE BEJIMUUHBL;

e coOmonaTh MpaBWia TEXHUKM Oe3omacHOCTH Ipu pabore ¢ J1abOpaTOPHBIM
00opyI0BaHUEM;

® XapakTepu3oBaTh IPUHIUIMBI JEHCTBUA H3YyYEHHBIX HPUOOPOB U TEXHUYECKHUX
YCTPOMCTB € OHNOpPOH HAa MX ONUCaHMs (B TOM YHCIE: CHCTEMa OTOIUIEHHS JJOMOB,
TUTPOMETp, MapoBas TypOWHA, aMIIepMETpP, BOJIBTMETP, CUETUYUK DIIEKTPHUECKON
DHEPTUHU, DIIEKTPOOCBETHTEIbHBIE TNPUOOPHI, HarpeBaTeIbHBIE AIECKTPOIPUOOPHI
(mpuMepsl), SJEKTPUYECKHUE IPEJOXPAHUTEIH, 3JIEKTPOMArHUT, 3JIEKTPOJBUIATENb
IIOCTOSIHHOTO TOKAa), HCHOJb3ysd 3HAaHUS O CBOMCTBaX (DU3MYECKUX SIBICHUH U
HE00X0uMBbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

® pacro3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOMCTBA M HM3MEpUTENbHbIE MPHOOPHI IO
cXeMaM M CXEMaTHYHBIM PHCYHKaM (KHIKOCTHBI TEPMOMETp, TEPMOC, MCUXPOMETP,
TUTPOMETp, ABUraTellb BHYTPEHHEIO CTOpaHMs, 3JEKTPOCKOI, PEOCTar), COCTaBIIATh
CXEMBI 3JIEKTPUYECKHX LIeNel ¢ MOCIEN0BaTEeIbHBIM U MapauIeibHbIM COCIUHEHUEM
3JIEMEHTOB, pa3jnyas ycJIOBHbIE 0003HAYEHMSI 3JIEMEHTOB AJIEKTPUUECKUX LEeil;

® [IPUBOAMUTH MpHUMEPbl (HAXOAUTh MH(OPMALMIO O MpHUMEpax) MPAKTUYECKOIO
UCTIOJIB30BaHUSl (PM3MUECKUX 3HAHWHA B TIOBCEJAHEBHOW JKM3HHM s 0OecredeHus
0e30MacHOCTH NIpU OOpalleHHMH ¢ OpudopaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMsI 3JI0pOBbsI M COOJNIOJEHUS HOPM HKOJIOTUYECKOTO IIOBEAECHUS B
OKpy’Karolel cpene;

® OCYILECTBJIATh MOMCK HMHpOpMauuu (uzndeckoro cojepxkanus B VHTepHere, Ha
OCHOBE MMEIOLIMXCA 3HAHUN M NyTEM CpaBHEHMs JIOMOJHUTENBHBIX HCTOYHUKOB
BBIJICNIATE MH(POPMAIIMIO, KOTOpas SIBISETCS TMPOTUBOPEYMBON WM MOXKET OBITh
HEJIOCTOBEPHOM;

® WCIOJB30BATh NP BBHITOJHEHUN yYeOHBIX 3a/JIaHUH HAYYHO-TIOMYJISIPHYIO JINTEPATYPY
(GU3NIECKOTO CO/ep)KaHUs, CIPaBOYHBIE MaTepHalibl, pecypchl cetu HHTepHer,
BJIaJeTh MpUEMaMH KOHCHEKTHPOBAHUS TEKCTa, MpeoOpazoBaHMs HHGPOPMALUU U3
OJIHOW 3HAKOBOW CHCTEMBI B IPYT'YIO;

e co3/1aBaTh COOCTBEHHbIE MUCbMEHHBIE M KpaTKUe YCTHbIE COOOIIeHHs, o00o0Imas
UHPOPMALIAIO U3 HECKOJIBKUX HMCTOYHUKOB (PU3UYECKOTO COJACPIKaHUsS, B TOM YHUCIIE
nyOJIMYHO  TPEICTaBISITh  Pe3yiabTaTbl MPOEKTHOM WM  UCCIIENOBATEIbCKOM
JeSITeIbHOCTH, MPU 3TOM IPaMOTHO HCIIOJIb30BaTh M3YYEHHBIN MOHATHIHBIN ammapar
Kypca (pU3MKH, CONPOBOXKATh BHICTYIUICHUE MTPE3CHTAIIUEH;

® [IpU BBHINOJHEHUH Y4YEOHBIX IPOEKTOB M HCCIENOBAaHUNA (U3NUYECKUX IPOILECCOB
pacrpenenaTe 00s13aHHOCTH B TPYIIE B COOTBETCTBHM C ITOCTABJICHHBIMU 33Ja4aMH,
CIIEINTHh 32 BBIIOJIHEHWEM IUIaHA JEHCTBUH W KOPPEKTHPOBATH €ro, aJeKBaTHO
OIICHWBATh COOCTBEHHBI BKJIQJ B  JIEATEIBHOCTh  TPYIIBI, BHICTPAUBAThH
KOMMYHHKATHBHOE B3aMO/ICHCTBHE, IPOSIBIISASL TOTOBHOCTD Pa3peliaTh KOH(IUKTHI.

K xoHuy oOyueHust B 9 Kjacce npeaMeTHbIE pe3yibTaThl Ha Ga30BOM YpPOBHE JIOJIKHBI

oTpaxatb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:



UCIIOJIb30BaTh MOHSATHS: CHUCTEMa OTCYETa, MaTepHalibHash TOYKa, TPACKTOPHUs,
OTHOCUTENIbHOCTh MEXaHMYECKOI0 JABMKEeHUs, nedopMmanus (yrnpyras, miacTuueckas),
TpEHUE, UEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb U IMEperpy3ku, IEHTP
TSOKECTH, a0CONIOTHO TBEPIOE TENO, LEHTP TSHKECTH TBEPIOTO Teja, paBHOBECHE,
MEXaHUYeCKhe KoileOaHWsi W  BOJHBL, 3BYK, MHOpPa3ByK U  yIbTPa3BYK,
3JIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTH U
JATBHO30PKOCTh, CIIEKTPhl WCIyCKaHWS W TOrJIonieHus, anbda, Oera- M ramma-
U3JIy4EeHHUS], U30TOIIbI, SFICpHAst DHEPreTHKA;

paznuyaTh SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPAMOJIUHEHHOE JIBHXKCHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JABIKEHHE, CBOOOIHOE MaICHHE TEJ, PABHOMEPHOE
JBWKEHHE 10 OKPYKHOCTH, B3aUMOJEWCTBUE TEJ, PEAKTUBHOE JIBH)KCHHE,
Kosie0aTesIbHOE JIBIDKEHUE (3aTyXallllhe U BBIHY)KJIEHHBIE KojeOaHus), pe30HaHC,
BOJIHOBOE JBWXKEHUE, OTpPaXCHUE 3BYKa, NPSIMOJMHEMHOE PacCIpOCTPaHECHHUE,
OTpaXEHUE U MIPEIOMIICHUE CBETA, [I0JJHOE BHYTPEHHEE OTPaKEHUE CBETA, PA3JIOKEHUE
0emoro cBera B CIEKTP M CJIOXEHHE CIEKTPAIbHBIX I[BETOB, AMCIIEPCHS CBETa,
€CTECTBEHHAsl PaJUOAKTUBHOCTh, BOZHUKHOBEHUE JHMHEHUATOr0 CIEKTpa HU3JIy4eHUs)
M0 OMHCAHHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OMBITOB, JIEMOHCTPUPYIOIIHUX
JTaHHOE (PU3HUYECKOE SIBJIICHUE;

pacro3HaBaTh MPOSIBJICHUE U3YyUYEHHBIX (PU3UUYECKUX SBIICHUM B OKpYKaromieM Mupe (B
TOM 4YHclie (U3UYECKHUE SBJIICHUS B NPUPOJIC: MPHIIMBEI U OTJIUBEI, JIBIKCHUE TIIAHET
ConHe4yHOM cUCTEeMbl, PEaKTUBHOE JIBUIKEHUE KUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHUE, CEHUCMUYECKHME BOJHBI, LyHAMH, 3XO, I[BE€Ta Tel,
ONITHYECKUE SIBIICHUS B  TPHPOJAE, OHOJOTHYECKOE  JEHCTBHE  BHUIUMOTO,
yIBTPAPHUOIECTOBOIO M PEHTTEHOBCKOTO H3JIYUCHUH, €CTECTBEHHBIM DPaTUOAKTHBHBIN
¢dboH, KOCMHUYECKHE JIy4d, PAAUOAKTUBHOE W3JIyY€HHUE TMPUPOIHBIX MHUHEPAJIOB,
JIECTBUE PaJIMOAKTUBHBIX M3JIyYEHHM Ha OpraHU3M YEJIOBEKa), IPU 3TOM NEPEBOJIUTH
MPaKTUYECKYIO0 3a/ady B Y4eOHYIO, BBIICISATH CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKH)
(bu3NYECKUX SIBICHUM;

OTUCHIBaTh U3yUYEHHBIE CBOMCTBA Te U (HU3UUYECKUE SBJICHUS, UCTIONB3Ys (PU3UUECKUE
BEITMYMHBI (CPEeIHsIST 1 MTHOBEHHAs CKOPOCTh Tejla MPU HEPAaBHOMEPHOM JIBHIKCHUH,
YCKOpEHHE, MepeMelleHne, MyTh, YIJIOBas CKOPOCTh, CHJIa TPEHUs, CUja YIPYrOCTH,
CUJIa TSKECTH, YCKOPEHHE CBOOOIHOTO TMAJCHHs, BEC Tella, UMITYJIbC Tela, UMITYIbC
CHUJIBI, MEXaHWYECKash paboTa M MOIIHOCTh, MOTCHIIMAIbHAS YHEPTUs TeJa, MOJHATOTO
HaJ[ TOBEPXHOCTHIO 3€MJIH, TOTCHITHAIBHAS SHEPTHS CKATOUW MPY>KUHBI, KHHETUYECKAast
DHEprus, TMOJHas MeXaHWYecKas HSHEeprusi, MepuojJ M YacToTa KojeOaHuM, ATMHA
BOJIHBI, TPOMKOCTh 3BYKa U BBICOTa TOHA, CKOPOCTh CBETA, MOKA3aTelb MPEIOMIICHUS
cpenbl), TP ONMUCAHUU TPABWIHHO TPAKTOBATh (PU3MUYECKHI CMBICT HCIOJIb3YEMBIX
BEITMYMH, O0O3HAYCHUS W CAWHUIBI (DU3NYECKUX BEIUYHH, HAXOIUTHb (HOPMYIIBI,
CBSI3BIBAIOIIME JAaHHYIO (U3MUYECKYI0 BEITUYHMHY C JIPYTUMH BEIHMYWHAMHU, CTPOUTH
rpaduKu H3y4YeHHBIX 3aBUCUMOCTEN (DU3HUECKUX BEIINYMH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3NUECKHE SBICHUS U MPOLECCHI, UCTIONB3YS 3aKOH
COXpPAHEHHUs HHEPTUU, 3aKOH BCEMHUPHOTO TATOTEHUS, NMPUHLHUI CYNEPHO3ULIMH CHUJI,
MIPUHITATT OTHOCUTETHLHOCTH [ anuiiesi, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHHS UMITYJIbCa,
3aKOHBI OTPAXKCHUS W TPEIOMJICHUS CBETa, 3aKOHBI COXPAHECHHS 3apsAI0BOTO U
MacCoOBOTO UHCEN TMpU SACPHBIX pEakUusX, MpU HTOM JaBaTh CIIOBECHYIO
(bOopMyITHUPOBKY 3aKOHA U 3allUCHIBATH €M0 MATEMATHUYECKOE BBIPAKECHHUE;



OOBSICHATh (PU3MYECKHE TMPOLECCHl M CBOWCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE
CUTyalluli  NPAKTUKOOPHUEHTUPOBAHHOTO  XapakTepa:  BBIABIATH  IPUYUHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JIOTHYECKUX IIaroB ¢ OMOPOil Ha 2—
3 Wu3ydYeHHBIX CBOWCTBA (U3UYECKUX SABICHHUH, (PUIUUYECKUX 3aKOHOB WM
3aKOHOMEPHOCTEH;

pemiath pacu€THbIe 3a7a4u (ONMUPAIOLIUEcs Ha CUCTEMY U3 2—3 ypaBHEHMUI), UCTIONb3YsI
3aKOHbI U (DOpPMYIbI, CBSI3bIBalOLIMEe (PU3MYECKHE BEIUYMHBI: HAa OCHOBE aHalIHM3a
yCIIOBUSL 3a/ladydl 3allMChIBaTh KPAaTKOE YCJIOBHE, BBISBISATH HEAOCTAIONINE MU
U30BITOYHBIE JTaHHBIC, BHIOWPATh 3aKOHBI U (POPMYIIbI, HEOOXOAUMBIC AJISI PEIICHUS,
OPOBOIUTH PACUYEThl M  OIECHHWBATh PEATUCTUYHOCTH TOJTYYEHHOTO 3HAYCHUS
bu3nYeCcKOil BETNYMHBL;

pacrio3HaBaTh TPOOJIEMBbI, KOTOpPbIE MOXKHO PELINTh IMPU MOMOIIM (PrU3HYecKuX
METOJIOB,  MCIIOJNb3ysd  ONUCAaHHE  MCCICNOBaHUS,  BBIICHATH  MPOBEPSIEMOE
MPEIOJIOKEHNEe, OLICHUBATh MPAaBWJIBHOCTh TMOPSAKA MPOBEIACHHS HCCIEAOBaHUSA,
JIeNIaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3YIbTAThl HAOIIOCHUN U OTIBITOB;

MPOBOAMTH OMNBITHI MO HAOMIOACHUIO (PU3NYECKUX SBICHUN WM (PU3NYECKHX CBONCTB
TeN (M3y4eHue BTOPOro 3akoHa HpIOTOHA, 3aKOHA COXpaHEHHS YHEPTUH, 3aBHCUMOCTh
nepuoja KonebaHuii MPyKUHHOTO MAITHUKA OT MAacchl ITpy3a U KECTKOCTU MPYKUHBI U
HE3aBHCHUMOCTH OT aMILTUTY/Ibl MaJIbIX KOJEOAHU, MPSIMOIMHEWHOE PaCcIIPOCTPaHEHHE
CBETa, pPa3JIOKEHHE OEJIOrT0 CBETa B CIHEKTP, M3YyYCHHE CBOWMCTB H300pakeHUS B
IUIOCKOM 3€pKaJle M CBOWCTB W300paKeHHsI MpeaMera B coOMparomiel JIMH3e,
HaOJIOZICHNE CIUIOMIHBIX M JIMHEWYaThIX CIIEKTPOB W3IYYEHHUsS): CaMOCTOSITEIHHO
coOupaTh YCTaHOBKY U3 N30BITOYHOTO HabOpa 000pYyI0BaHMs, OMUCHIBATH X0/ OIbITA U
€ro pe3yibTaThbl, POPMYITUPOBATH BHIBOIBI,

MPOBOAWTH TPU HEOOXOAMMOCTH CEPHIO MPSMBIX H3MEPEHUU, OMpenessis cpelnHee
3Hau€HUEe H3MepsieMOoN BeNMUYUHBl ((POKYCHOE pacCTOsIHHME COOMparole JIMH3bI),
000CHOBBIBAThH BHIOOP crIoco0a u3MepeHus (M3MEPUTENHHOTO PUOopa);

NIPOBOJIUTH HWCCIICOBAHUE 3aBUCUMOCTEH (DU3MYECKUX BEIMYHMH C HCIOJIH30BAHHUEM
OpSAMBIX HM3MEPEHHH (3aBUCUMOCTh MyTH OT BPEMEHH IMPH PaBHOYCKOPECHHOM
JBIDKEHUM 0e3 HadalbHOM CKOpOCTH, Hepuojia KolebaHui MaTreMaTH4ecKoro
MasiTHUKA OT JUIMHBl HUTH, 3aBUCUMOCTH YIJla OTPaXEHHUS CBETa OT yrja HaJeHus U
yIi1a MPeIOMIICHHsI OT yIJia MajeHus1): TUIAHUPOBATh MCCIIEOBAHUE, CAMOCTOSTEILHO
coOMpaTh YCTaHOBKY, (HUKCHPOBATH pe3yJabTaThl IOJYYEHHOW 3aBHCHMOCTH
¢u3nUecKux BEIMYMH B BHJIE TAOMUI] U rpaduKOB, AeiIaTh BBIBOJBI 110 pe3ybTaTaM
UCCIIE/I0BaHMS;

IPOBOJIUTH KOCBEHHBIE HM3MEpPEHUs (U3UUYECKUX BEIUYMH (CpelHss CKOpPOCTh U
YCKOpEHHUE Tejla MPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOIHOIO MaJeHHUS,
KECTKOCTh TIPYKUHBI, KOOPPHUIIMEHT TPEHHsI CKOJHKEHUS, MEXaHHUecKas padora u
MOIITHOCTh, YacTOTa W TEpPHOA KOJeOaHWi MaTeMaTHYeCKOT0 W TPYKUHHOTO
MasTHUKOB, ONTHYECKas CWiIa COOMparomied JIMH3bI, pPaJUOAKTUBHBIA  (OH):
IUIAHUPOBATh H3MEPEHUs, cOOMpaTh HKCIEPUMEHTAIbHYIO YCTAaHOBKY U BBINOJIHATH
U3MEpEHUs, CIeays MPEeAIOKEHHON WHCTPYKIIMH, BBIYHCIISTh 3HAYCHHUE BEJIWYHHBI U
AQHATM3UPOBATh TOJIyYEHHBIE pE3yJNbTaThl C YYETOM 3aJaHHOH IOTPEITHOCTH
U3MEPEHHUI;

coOnrofaTh TMpaBuja TEXHUKUM Oe30mMacHOCTH TMpu pabore ¢ 1ab0paTOpHBIM
o0opynoBaHueM;



pa3ianyaTh OCHOBHBIC MPU3HAKM HW3YYCHHBIX (U3MUYECKUX MOJENEH: MarephaibHas
TOYKa, aOCOMIOTHO TBEPJOE TENO, TOYEUHBIM MCTOYHUK CBETa, Jy4, TOHKas JIMH3A,
MJIaHeTapHasi MOJIeb aTOMa, HYKJIOHHAsI MOJIeJIb aTOMHOTO SI/Ipa;

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS M3YUYEHHBIX NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB C OMOPOM HA UX OMHUCAHUS (B TOM YHUCJIE: CIIUOMETP, TaTYUKU MOJIOKEHUS,
paccTOsSTHUS M YCKOPEHHUS, PaKeTa, 9X0JI0T, OYKHU, IIEPUCKOT, (poToarnmapar, ONTHIECKUE
CBETOBOJIbI, CIIEKTPOCKOI, JO03UMETp, Kamepa Buibcona), ucmonb3ys 3HaHUS O
CBOICcTBax (h)M3MUECKUX SIBICHUN U HEOOXOAUMBIE (PU3NYECKUE 3aKOHOMEPHOCTH;
HCIIOJIb30BAaTh CXEMbl U CXEMAaTHYHBbIE PUCYHKH M3YUYEHHBIX TEXHMUYECKHUX YCTPOMCTB,
U3MEPUTENIbHBIX NPUOOPOB M TEXHOJOTHYECKMX IPOILECCOB IMPH PEHICHUH Y4eOHO-
MPAKTUYECKHUX 33/1a4, ONTUYCCKUE CXEMBI JUIsl TOCTPOCHUST M300paKEHUH B TUIOCKOM
3epKajie U coouparoiei JIuH3e;

OPUBOJUTH TMPUMEPHl (HAXOIUTh HMHPOPMAIMIO O TMpHUMEpax) MNPAKTHIECKOTO
UCIIONIb30BaHUsl (U3UYECKUX 3HAHWM B IOBCEAHEBHOM >KM3HHM [UIsl OoOecreyeHus
0e30macHOCTH TpuU OOpalieHHH ¢ OpuOOpaMU M TEXHUYECKHUMH YCTPOWCTBAMU,
COXpaHEHHUS 3J0pPOBbsi U COOJIIOACHHUS HOPM DKOJOTHYECKOTO TIOBEJICHUS B
OKpYKaroIlleH cpese;

OCYIIECTBIISITh TMOUCK HH(popMmanuu ¢dusudeckoro cojepxxanuss B HuTepHere,
CaMOCTOSITENILHO (DOPMYJTHPYSI TTOMCKOBBIA 3ampoC, HAXOIUTh ITyTH OIPEACICHUS
JIOCTOBEPHOCTH TMOJIyUeHHOM UWHGOpMAllMd Ha OCHOBE HWMEIOIUXCS 3HAaHUN U
JIOTIOTHUTEIbHBIX HCTOYHUKOB;

MCIIOJIb30BaTh MIPU BHIMOTHEHUH YYEOHBIX 3a/laHuil HAYYHO-TIOMYJISIPHYIO JIUTEPATypy
(bu3NYECKOro CoJep)KaHus, CIPABOYHBIE MaTepUalbl, pecypchl ceTu HHTepHer,
BIIAJCTh TpUEMAMU KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3zoBaHus HHGOPMALMH U3
OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

CO371aBaTh COOCTBEHHBIE MTUCHMEHHBIC U YCTHBIE COOOIIECHHSI HA OCHOBE MH(POPMAIINH
M3 HECKOJBKMX HMCTOYHUKOB (DPU3HUYECKOTO COJCpPKAHUS, MyOIMYHO TMPEICTaBIAThH
pe3ynbTaThl IPOEKTHOW WIJIM MCCIEI0BATEIbCKON ESITENIbHOCTH, NPU 3TOM TPaMOTHO
UCIIONIb30BAaTh W3YYCHHBIN TOHATUHHBIA ammapar u3ydaemoro pasziena (QU3MKd u
COMpPOBOXKAATh BBICTYIUIGHHE Ipe3eHTaluueld ¢ Y4ETOM OCOOEHHOCTEW ayJuTOpUHU
CBEpPCTHHUKOB.



TEMATHYECKOE INTAHUPOBAHHUE
7 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pa3zpnen 1. ®usuka u eé pojib B NO3HAHMH OKPY/KAKIIET0 MUpa
bu6mmoreka [IOK
11 o - 2
VISHIEA © Haylka O TpHpoae https://m.edso0.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHCCIHE BETITHHbL https://m.edso00.ru/7f416194
1.3 EcrecTBeHHOHAYYHBIN METO/T TO3HAHUS 2 1 bubmorexa LIOK
' ¥ A https://m.edsoo0.ru/7f416194
Hroro mo pazueny 6
Pa3nean 2. [lepBoHavaibHbIE CBeIeHUS 0 CTPOCHUH BelleCTBA
bu6mmoreka [IOK
2.1 C 1
TPOCHIE BEMecTBa https://m.edsoo0.ru/7f416194
99 JIBU>XeHUE U B3aUMOJICHICTBUE YaCTHI] 9 1 bubmuorexa [JOK
' BEIIECTBA https://m.edsoo.ru/7f416194
bu6 OK
2.3 ArperaTHble COCTOSIHHSI BEILIECTBa 2 htP:DSJ,I:I;I/?T:.eeKdaSﬁ).rU 17§416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3auMo/ielicTBUE TeJl
b K
3.1 MexaHndeckoe JIBUKEHUE 3 nommorexa O

https://m.edso0.ru/7f416194
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https://m.edsoo.ru/7f416194
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bubmuorexa [JOK
32 Hrepuits, Macea, IIOTHOCTS 4 1 https://m.edso0.ru/7f416194
bubmuoreka [JOK
: .B 14 2
33 (ua. Buast i https://m.edsoo.ru/7f416194
Wroro no pazueny 21
Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 JaBnenue. Ilepenava naBieHust TBEPABIMU 3 bu6mmoreka [IOK
' TeJIaMU, KUAKOCTAMU U ra3aMu https://m.edso0.ru/7f416194
bu6mmorexka [IOK
4.2
flapterne xuaKoCTH > https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
4.3 ATMochepHOe AaBiICHHe 0 https://m.edsoo.ru/7f416194
44 JlelicTBue KUIKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnmnorexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Pa3nes 5. PaGora n MoIHOCTD. JHeprus
bu6mmoreka [JOK
A P 1
> 460Ta ¥ MOIHOCTE 3 https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
52 Hlpoctbie Mexai3MbI > 1 https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
: M 4 1
53 CxAMIICCKaL SHepritt https://m.edso0.ru/7f416194
Hroro no pazneny 12
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



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

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Ne n/m Konrpoubusie IIpakTuueckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3gen 1. TensioBbie IBJICHUSA
bu6mmoreka [IOK
1.1 C 7 7
TPOCHIE M CBOHCTRA BEMECTEa https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
1.2 T 21 1 5
CIVIOBLIE HPOLECCht https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3nes 2. JinekTpuyecKkue H MATHUTHBIC SIBJICHUSA
51 DNeKTpUUYecKue 3apsiibl. 3apsHKEHHBIE Tella 7 1 bubnuoteka [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6 OK
2.2 [TocTOsIHHBIN 27EKTpUUYECKUN TOK 20 2 7 hgpsj,l:l;ll(r);l?si.ru 17f4181ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
ATHITHRIC ABACHIA https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.4 C) 4
R https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 14.5



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

KounyecTBO 4acoB JJIeKTPOHHbIE
HaunmeHnoBanue pa3jiejoB U TeM uudpoBbIe
Ne n/m P Konrpoubusie IIpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexannueckue siBJICHUSA
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' ONMCAHHUS https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.2 B I 20 1 3
SAIMOACHCTBHAC TeT https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHbL COXPAHCHHA https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Pa3znen 2. MexaHn4yeckHe KoJ1e0aHus U BOJHBI
bu6mmoreka [JOK
2.1 M o 7 3
CXAHIICCKHC KOJCHAHMA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 8 1 3
CXAHITICCRUC BOTHEL. IBYR https://m.edsoo.ru/7f41a4a6
Wroro no pazmeny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJie U 3JIEKTPOMATHUTHBIE BOJHBI
31 DJIEKTPOMArHuTHOE MOJE U 6 9 bubnmuorexa [JOK
' 3JIEKTPOMATHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4ab
Hroro no pazgeny 6

Pa3gen 4. CBeToBbI€ ABJICHUSA



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

bubmuoreka [JOK

4.1 2
3aKOHLL pacHpOCTPAHCHHA CBCTa 6 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
4.2
JIMH3BI U ONTUYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41ada6
Hroro no pazgeny 15
Pa3gen 5. KBaHTOBLIE IBJICHUSA
bu6mmoreka [IOK
1 nu 4 1
5 CIIyCKaHHE U TOTJIOIEHHE CBETa aTOMOM https://m.edsoo.ru/7f41a4a6
5.2 CTpoeHue aTOMHOTO sipa 6 1 bubmorexa LIOK
' P AP https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
5.3 A 7 1
FICPHBIC peakiiit https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. [loBTopuTe1bHO-00001IaK0IIM I MOAYJIb
6.1 [ToBTOpenue n 0600IIEHNE COIEPIKAHUS 9 9 bubnuoreka [IOK
' Kypca Gpu3uku 3a 7-9 xiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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IHOYPOYHOE IINTAHUPOBAHHUE
7 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
H3yUYeHH s

JIeKTPOHHBbIE U(PPOBHIE
oOpa3oBaTe/ibHbIE

pecypchbl

®usuka — Hayka O pUpoE.
SABnenus npupoasl. Gusnveckue
SIBJICHUS

MeXaHI/I‘-IeCKI/Ie, TCIIJIOBBIC,
QJICKTPHUUYCCKUC, MAI'HUTHBIC,
CBCTOBBIC, 3BYKOBBIC AABJICHUSA

duznyeckue BeIUIUHBI H UX
U3MepeHne

VYpok-uccnenosanue "M3mepenue
TEeMIIEpaTyphl IPU OMOIIH
AKHUJKOCTHOTO TEPMOMETpA U
JaT4YNKA TEMIIEPATyphI"

Kaxk ¢usuka u npyrue ecTeCTBEHHbIE

HAaYKH U3Y4aroT IPUPOY.
EcrecTBeHHOHAYYHBIN METOT
no3Hanus. Onucanue GU3NIECKUX
SIBJICHUH C TTOMOIILIO MOJIEIeH

bu6mmorexa [IOK
https://m.edsoo.ru/ff09f72a

VYpoxk-uccienoanue "l[IpoBepka
TMIOTE3bI: JaJbHOCTh MOJIETA
[IapyKa, MymeHHOTO
TOPU30HTAIILHO, TEM OOJIbIIIE, YeM
Oosbl1e BBICOTA ITycKa"



https://m.edsoo.ru/ff09f72a

Crpoenue BemiecTBa. ONBITHI,

INIOTHOCTHU

7 JTIOKa3bIBAIOIIUE TUCKPETHOE bubmiorexa LIOK
https://m.edsoo.ru/ff09fe0a
CTPOCHHUE BEIEeCTBA
8 JIBr>KeHUE 4acTHIl BEIIECTBA bubmnorexa LIOK
https://m.edsoo.ru/ff0a013e
Ypoxk-uccienoBanue «OMnbIThI 1O
9 HaOJIFOAEHUIO TEIJIOBOrO
pacIIUpPEHHUS Ta30B)»
10 ArperaTHbIe COCTOSIHUS BEIIeCTBA
B3aumocBsI3b MEX1y CBOWCTBAMU
BEIIECTB B Pa3HBIX arperaTHBIX
1 COCTOSIHUSIX U HX bubnuorexa [JOK
ATOMHOMOJICKYJISIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
Oco0OeHHOCTH arperaTHbIX
COCTOSIHAM BOJIbI
Mexaandeckoe JBIKCHHE.
12 PaBHOMEpHOE HiepaBHOMepHoe Brbmiorexa LIOK
https://m.edsoo.ru/ff0a05c6
JIBHOKCHUE
bu6mmoreka [IOK
13 CKopoCT®. EAMHHLL CKOPOCTH https://m.edsoo.ru/ff0a079c
14 Pacuer nmytu 1 BpeMeHM IBUKEHUS bubmorexa IOK
https://m.edsoo.ru/ff0a0aed
Hnepnys. 3aKoH UHEPIUH.
15 B3aPII)hI/fOIleﬁCTBHe Tenpllclalc MpUYUHA bubmorexa HOK
https://m.edsoo.ru/ff0a0c10
W3MEHEHHUS CKOPOCTH JIBIKEHUS Tell
IInorHocTh BemecTBa. Pacuer BuGmorexa LIOK
16 Macchl B 00beMa Tella 1Mo ero

https://m.edsoo.ru/ff0a0fee



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee

Jlaboparopnas pabota

17 «OmnpeneneHue IIOTHOCTH TBEPIOTO
Teay
18 Pemenue 3anau o reme bubmuoreka [JOK
"[TnoTHOCTH BerecTBa" https://m.edsoo.ru/ff0al23c
Cuiia KaK XapaKTepucTUKa
19 B3auMoaencTBug Ten. Cuiia
ynpyroctu. 3akoH ['yka
Jlaboparopnas pabota «M3yueHue
3aBUCUMOCTH PACTSDKCHUS
20
(nedopmanuu) Ipy>XKUHBI OT
MPUIIOKEHHOMN CHITBD»
21 SBnenune Tarorenus. Cuja TSHKECTH
22| vt nenn B rem. Pemerme Bnmmorexs L1OK
https://m.edsoo.ru/ff0al778
3aga4 no teme "Cuna tsokectu"
Cwuiia TshKecTH Ha WX TUTAHETaX.
23 dusnueckue xapali[fey;I/ICTHKH bubmorexa IOK
https://m.edsoo.ru/ff0a1502
IJIaHEeT
bubmuorexa [JOK
24 Hsmepettite ciut. JlntamoMeTp https://m.edsoo.ru/ff0al8cc
bu6mmorexa [IOK
2 Bec rena. Herecomocts https://m.eds00.ru/ff0a1778
CrnoskeHHe IBYX CHII, HallpaBJICHHBIX
26 0 OJHOM nﬂpﬂﬁ)ﬁ. ’ Bubmiorexa LIOK
. https://m.edsoo.ru/ff0ala70
PaBHOnelicTBYIOIIIASA CHIT
97 Pemenue 3anau o teme

"PaBHonelicTByromas cui"



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70

TpeHue CKOJIbKEHUS U TPEHUE

28 nokos1. TpeHue B mpupoje u bubmiorexa LIOK
https://m.edsoo.ru/ff0alb9c
TEXHHUKE
Jlaboparopuas pabota «3yueHue
3aBUCUMOCTH CHJIBI TPCHUS
29 CKOJIbXKCHUS OT CI/IJIEIp JIaBJICHUS U bubmiorexa LIOK
https://m.edsoo.ru/ff0alcc8
XapakKTepa CONMPUKACAFOITUXCS
MTOBEPXHOCTEH
30 Pemenue 3agau Ha onpeneneHue
PaBHOJICHCTBYIOIICH CHITBI
Pemenune 3aga4d no temam: «Bec
31 Tenay, «I'paduueckoe n3o0pakeHNE bubnnoreka [JOK
cuiy, «CUmsly, https://m.edsoo.ru/ff0alde0
«PaBHOZIEMCTBYIOIIAS CUIT»
KonTponbHas pabota mo Temam:
«MexaHHUYeCcKOoe JBHKEHUEY,
32 «Macca, II0THOCTBY, «Bec Tenay,
«I"paduueckoe n300pakeHNE CUI»,
«Cuib»
33 Hasnenue. CriocoObl yMEHbIICHUS U bubnuoreka [IOK
yYBEJIUYEHUS TaBIICHUS https://m.edsoo.ru/ff0a20a6
aBJICHHE Ta3a. 3aBUCUMOCTh
34 ;[HaBneHI/m rasa ot oonéma bubmorexa HOK
’ https://m.edsoo.ru/ff0a2376
TEeMIIEPaTypPhI
Ilepemaua maBieHHsS TBEPABIMU
35 TGJ‘II;I\fIII/I, )KE)IKOCTSIMI/I u EEJIISaMI/I. bubmmorexa LIOK
https://m.edsoo.ru/ff0a25b0
3akoH [lackans
36 JlaBlIeHME B )KUJIKOCTH U Ta3e, bu6mmoreka [IOK



https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0

BBI3BAHHOC I[ef/'ICTBI/IeM CHJIbI

https://m.edsoo.ru/ff0a2718

TSDKECTH
37 Pemenue 3amgau no reme «/laBnenue bubnmoreka [JOK
B )KHIKOCTH H rase. 3akoH Ilackas» https://m.edsoo.ru/ff0a2826
bu6mmoreka [IOK
38 Coobuatommecs cocyrel https://m.edsoo.ru/ff0a2970
39 IManpaBnuueckuii mpece Bubmiorexa LIOK
https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopuaeBon
JKHJIKOCTHBIN HACOC
Atmocdepa 3emmu. [Ipuannbl
CYILIECTBOBAHMS BO3 HOH
41 o}(;I:nquH 3emiu. 3:;3};1HSHMOCTL bubmorexa LIOK
https://m.edsoo.ru/ff0a2b5a
aTMOC(EpHOTO IaBJICHUS OT BHICOTHI
HaJl ypOBHEM MODsI
42 Bec Bo3nyxa. AtmochepHoe bubnuoreka [IOK
JaBJICHNE https://m.edsoo.ru/ff0a2b5a
43 N3mepenue armocgepHoro bubnnorexka [JOK
nasnenus. OnbIT Toppuuerum https://m.edsoo.ru/ff0a2da8
3aBUCHMOCTH aTMOC(HEPHOTO
44 JTaBIIEHUS OT BLICOTB?HI;JI YPOBHEM bubmorexa HOK
https://m.edsoo.ru/ff0a2fc4
MODst
bapomerp-anepoua. AtmocdepHoe bubnuoreka [IOK
45
JIaBJICHHE Ha Pa3IUYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemrenue 3agad mo reMme
"ATtmocdepHoe naBrneHue"”
47 JleiicTBuUE )KUIKOCTH U Ta3a Ha bu6mmoreka [IOK

MOTPYKEHHOE B HUX TEJO.

https://m.edsoo.ru/ff0a3276



https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276

ApxumenoBa cuia

JlaGopaTopHas pabora
«OrnpeseneHue BbITAIKUBAIOLIEH

bubmuoreka [JOK

48 CHJIBI, JICUCTBYIOIICH Ha TEJIO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B )KHUJIKOCTh)»
JlaGopaTopHas paboTa 1o Teme
«HccnenoBanue 3aBUCHUMOCTH Beca
49 Tena B Bine oT 00bEMa bubmmoreia LIOK
3 https://m.edsoo.ru/ff0a3514
MOTPYKEHHOU B KHJIKOCTh YaCTH
TeIa»
50 [1naBanue Ten Bubmmorexa LIOK
https://m.edsoo.ru/ff0a3a96
Jlaboparopnas pabota
"KoHcTpynpoBaHnue apeomeTpa win
51 KOHCTPYMPOBAHUE JIOAKHU U
OmpeeiIeHuE eé
Ipy30M0bEMHOCTH"
Pemenwue 3anay mo Temam:
59 «IInaBanue cynos. bubnunorexa [JOK
BoszayxoruiaBanuey, «JlaBneHue https://m.edsoo.ru/ff0a3654
TBEPABIX TN, KUAKOCTEH U Ta30B»
bu6mmorexa [IOK
>3 Mexaritieckas pabota https://m.edsoo.ru/ff0a3f82
bu6mmorexa [IOK
> MortocTs. EmHite voutrocTi https://m.eds00.ru/ff0a3f82
VYpok-uccnenosanue "Pacuér
95 MOIIHOCTH, Pa3BUBAaEMOM Npu

noabséMe 1o Jiectauile"



https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

56

IIpoctsie MexaHu3Mbl. Peryar.
PaBHOBecue cuil Ha pelyare

57

KonrponsHas pabora o reme
«/laBneHue TBEPABIX TET,
KHUJIKOCTEH U ra30By /
Bcepocculickas npoBepodHas
paborta

58

PesepBHblit ypok. Pabora ¢
TEKCTaMHM 110 TeMe «JlaBieHue
TBEPABIX T, JKUIAKOCTEH U Ta30BY /
Bcepoccuiickast mpoBepoyHas
pabora

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4ffe

59

Perdaru B TexHuke, OBITY U IPUPO/IE.

JlaboparopHnast pabota
«HccnenoBanne ycIoBAN
PaBHOBECHSI phIYara

0.5

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a478e

60

61

62

Pemenue 3amay mo teMe «Y CI0BUS
paBHOBECHS pblUara

Koaddunment nonesnoro neiictpust
Mexanusma. Jlaboparopnas pabota
«M3mepenne KI1/I HaknoHHOM
TUTOCKOCTI

Pemenue 3amaud mo teme "Pabora,
MottHoctb, KIT/1"

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0a48a6

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4c48

63

Mexannyeckas SHEpIHusl.
Kunernueckas u noTeHIMaibHas
JHEprus

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a4252

64

3aKOH COXpPaHEHHSI MEXaHUYECKON

bu6mmoreka [IOK



https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252

SHEPrUu

https://m.edsoo.ru/ff0a4360

YPpOK-3KCIIEpUMEHT MO TEME
"DKCIepUMEHTAIbHOE OIPEIEIICHHE
65 N3MEHEHHS KHHETHUECKOU 1
MOTEHIIMATIBLHON SHEPTUU IPU
CKaTBIBAHWUH TeJIa 110 HAKJIIOHHOM

IocKocTu"

66 KonTponbhas padota no teme

«PaboTta 1 MOIHOCTb. DHEPTHUs»

PesepBHylit ypok. Pabora ¢

67 TEKCTaMH 110 TeMe "MexaHn4ecKkoe
nBIxeHue"

PesepBHylit ypok. Pabora ¢

68 TekcTamu 1o Teme "Pabora.
MouHocTs. DHeprus”

bubmuorexa [JOK
https://m.edsoo.ru/ff0adee6

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68

12



https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6

8 KVIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Jara
wn Tema ypoka Beero Konrpoububsie IIpakTHueckue e — o0pa3oBaTe/bHbIE
padoThI padoThI pecypcel
OcHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KMHETUYECKOMN bubnuorexa [JOK
1 1
TEOPHHU U UX OIBITHBIC https://m.edso0.ru/ff0a5256
MOJITBEPKICHUS
2 Macca u pazmep aTOMOB U MOJICKYJI 1
Mogenu TBEPIOrO, KUIKOTO U
3 ras(ilo6pa3HoI;H0 COCTO;III{[I/HZ 1 bubmmoreia LIOK
https://m.edsoo.ru/ff0a540e
BelIeCTBa
OObscHEHnE CBOMCTB TBEPAOTO,
KHUJKOTO U Ta3000pa3HOTo
4 COCTOSIHMI BEIlleCTBa HA OCHOBE 1
MIOJIOKEHUH MOJIEKYIISIPHO-
KHHETHUYECKOW TeOpUHU
5 Kpucrannunueckue u amopgHsbie 1 bubnnorexka [JOK
Tena https://m.edsoo.ru/ff0a5800
6 CMaumnBaHue U KanWUISIPHOCTbD. 1 bubmuoreka [IOK
IToBepXHOCTHOE HATSKEHHE https://m.edsoo.ru/ff0a5530
7 TemoBoe paciimpeHue u cxxatue 1 bubamorexa IOK
https://m.edsoo.ru/ff0a5a26
Temneparypa. CBs3b TeMIepaTypbl
8 CO CKOPOCTBIO TETUIOBOTO JIBHKECHUS 1
YacTHIl
9 Buytpennss sueprusi. CriocoObl 1 bubnmoreka [JOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26

M3MEHEHUs BHYTPEHHEN SHEPruu

https://m.edsoo.ru/ff0a5c60

bu6mmoreka [IOK

10 Baet Tertonepean https://m.edsoo.ru/ff0a6412
Ypok-koudepennus "IIpakTuueckoe
HCII0JIb30BaHUE TEIIOBBIX CBOMCTB bu6mmoreka [IOK

11
BEIIECTB ¥ MAaTCPHAIIOB B LIEJISAX https://m.edsoo.ru/ff0a65c0
aHeprocoepekeHus "

12 KonunuectBo Tennotel. Y neabpHas bu6mmoreka [IOK
TEIJIOEMKOCTh https://m.edso0.ru/ff0a6976
YpaBHEHHE TEIIOBOT0 OajlaHca.

13 TSHJIOO6M€H 1 TEIIOBOE Bubnuorexa LIOK

https://m.edsoo.ru/ff0a7088
paBHOBeECHE
JlaGoparopHnas pabora

14 "UccnenoBanue siBJICHUS bu6mmoreka [IOK
TEI000MeHa MPH CMEITHBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U Topsiueit BoAbI"

Pacuer xonuvecTBa TEIIOTHI,

15 HE0OXO0IUMOTO JIJIsl HATPEBAHUS
TeJa ¥ BBIIENSIEMOT0 UM MPHU
OXJIQXKICHUH
JlaGoparopHnas pabota

16 "OnpgneniHHe l;nenLHoﬁ bubmorexa HOK

" https://m.edsoo.ru/ff0a6bb0
TETUIOEMKOCTHU BEIIECTBA

17 DHeprus ToIMBa. Y IenbHas bubnmoreka [JOK
TEIUIOTA CTOPaHUs https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBEpAECBaHUE BuGmorexa LIOK

18 KPUCTAJUTMYECKUX TeJl. Y AeIbHAs

TCIJIOTA IJIaBJICHUA

https://m.edsoo.ru/ff0a71d2



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
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19

Jlaboparopnas pabota
"OnpeneneHue yaelabHON TEMI0ThI
JIaBJeHus apaa"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a72fe

20

21

22

23

[TapooOpa3zoBaHue 1 KOHCHCAIIHSL.
Hcnapenue

Kuneunue. Y aenrHas Temiora
napooOpa3oBaHUs U KOHJCHCAIIUH.
3aBUCUMOCTh TEMIIEPATypPhI
KHIICHHUS OT aTMOC(EPHOTO
JABIICHUS

Brnaxnocts Bo3ayxa. JlaboparopHas
pabota "Onpenenenue
OTHOCUTEIbHOW BIAXKHOCTH
BO3yXxa"

Pemenue 3a1au Ha onpeneneHue
BJIAKHOCTH BO3/yXa

bubmuoreka [JOK
https://m.edsoo.ru/ff0a740c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a786¢

bubmuorexa [JOK
https://m.edsoo.ru/ff0a7628

24

[IpuHIMIBI pabOTHI TETIIOBBIX
nsurateneif. [TapoBas TypOuHa.
JlBuraresiab BHYTPEHHETO CrOpaHUs

25

KIIJI TenmoBoro aBUraTes.
TertoBeIe IBUTATENN U 3aIINUTA
OKpY>KaroIe cpeibl

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a7c7c

26

27

3aKkoH COXPAHCHUA U IPCBPALICHUSA
OHEPTHH B TCIIOBBIX ITPOIECCax

[ToaroroBka Kk KOHTPOJIBHOU paboTe
1o TeMme "TenaoBrie ABJICHUS.
N3meneHune arperaTHbIX COCTOSTHUI
BemecTna"

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



https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2

KonrponsHas pabora o teme

28 "TeruioBble aBieHus. MzmMenenue Bubmorexa LIOK
. \ https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSTHUII BelllecTBa
29 Dnekrpuzanus Ten. [[Ba pona
JIEKTPUUYECKUX 3aps/IOB
VYpok-uccienoBanue
30 "DnekTpu3auus Tea UHAYKIUEH 1
IIPU COIPUKOCHOBEHUU"
31 B3aumopeiicTBue 3apsyKeHHBIX TEII. bu6mmoreka [IOK
3akon Kynona https://m.edsoo.ru/ff0a87e4
DNeKTpruYecKoe moJie.
39 HanpsikeHHOCTD 371€KTpUUYECKOro bubnnorexa [HOK
1oJ1st. TIpUHIUTT CYTIEePIO3HITUH https://m.edsoo.ru/ff0a8a0a
ANEKTPUUYECKUX 0NN
Hocurenu snexTpruueckux 3apsiioB.
33 OnemeHTapHbId 3apsn. CtpoeHune
aToMa
34 IIpOoBOAHMKY M TUAIIEKTPUKH. 3aKOH bubnuoreka [IOK
COXpaHEHHS AIISKTPUUECKOTO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3agau Ha npuMeHeHne bubmuorexa [JOK
CBOMCTB 2JICKTPUYECKUX 3apsAI0B https://m.edsoo.ru/ff0a90cc
DIJIEKTPUYECKUH TOK, YCIOBUS €r0
36 cymecI;BOBaHm. I/IC”,FZ'-IHI/IKI/I Bubmiorexa LIOK
https://m.edsoo.ru/ff0a95a4
AJIEKTPHUUECKOTO TOKA
37 JleicTBUS 2JEKTPUUECKOTO TOKA Bubmiorexa LIOK
https://m.edsoo.ru/ff0a96b2
38 VYpok-uccnenosanue "Jleiictue

QJICKTPHUYCCKOIO I10JIA Ha



https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2

MIPOBOJIHUKY U IUDJIEKTPUKH"

DJIEKTPUYECKUI TOK B METaJIax,

bu6mmoreka [IOK

39 ’KUJIKOCTAX M ra3zax https://m.edso0.ru/ff0a9838

40 DnexkTpuyecKas Lemnp U eé
COCTaBHbIE YaCTH
Cuna Toka. JlaboparopHas pabota

41 "U3mepenue u peI;meILOBaII;He 0.5 Bubmorexa LIOK

| https://m.edsoo.ru/ff0a8bd6
CHJIBI TOKA
DNEeKTPUUECKOE HANIPSKEHHE.

4 Bonsr™merp. JIaboparopnast pabota 05 bubnnorexa [JOK
"H3mepeHue u peryJupoBaHue https://m.edsoo.ru/ff0a9e14
HanpspkeHus"

ConpoTuBieHre NPOBOJHUKA.
43 YJICJI;I)HOG conpOTIEBne}II[ne bubmmorexa [IOK
https://m.edsoo.ru/ff0aa738
BEIIIECTBA
JlaGopatopHnas pabora
"3aBUCUMOCTB JIEKTPUYECKOTO
44 COIIPOTHUBIICHUS HpO]fOI[HI/IKa OT €ro 1 bubmorexa IOK
https://m.edsoo.ru/ff0aa738
JUTMHBI, TUIOIA/TN TIONEPEYHOTO
cedeHus u marepuana”
3aBHCUMOCTb CHJIBI TOKA OT
45 HanpspkeHus. 3akoH Oma s bubamorexa IOK
https://m.edsoo.ru/ff0aad44a
y4JacTka LenH
JlaGopatopHnas pabora
"HccnengoBaHue 3aBUCUMOCTH CUJIBI Butmorexa LIOK
46 TOKa, UIYILETO YEPE3 PE3UCTOP, OT 1

COTMPOTHUBIICHUS PE3UCTOPA U
HaIpsHKEHUs Ha pe3ucrope”

https://m.edsoo.ru/ff0aa04e



https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e

IlocnenoBaTenbHOE U napajjiCJIbHOC

41 COEIMHEHUS IPOBOIHUKOB
Jlaboparopnas padota "IIpoBepka
MpaBUJIA CIIOKEHHS HAIIPSKEHUI bubnmoreka [JOK
48
NPY TIOCIIEIOBATEIILHOM https://m.edsoo.ru/ff0aaa58
COEIMHEHUH JIBYX PE3UCTOPOB"
Jlaboparopnast padota "IIpoBepka
IIpaBUJIa JJI CHJIbI TOKA IIPU bubnnorexa [JOK
49
napauie]IbHOM COSIMHCHUH https://m.edsoo.ru/ff0aadle
pe3uctopos"
Pemenue 3a1a4 Ha puMeHEHHE
50 3aKOHa OMaI[I[J'ISI paSJII)Hquro bubmorexa HOK
https://m.edsoo.ru/ffOaaf8a
COCITUHEHUS TIPOBOTHUKOB
PaGota u moutHOCTH
51 3neKTqueCKIf)lro TOKa. 3aKOH bubmorexa IOK
https://m.edsoo.ru/ff0ab124
Jxoynsa-Jlenna
Jlaboparopnast pabota
52 "Oan;L[eJIEHI/Ie 1;)8.60TBI Y1 MOIITHOCTH bubmorexa HOK
\ https://m.edsoo.ru/ff0ab3e0
ANEKTPUYECKOTO TOKA
DNEeKTPUYECKUE LIETH U
53 MOTPEOUTENH IIEKTPUUECKOI bubnnorexka [JOK
sHepruu B ObiTy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbIKaHUe
54 [TocTosiHHBIC MarHUTHI, X
B3aMMO/ICHCTBUE
55 VYpok-uccnenosanue "M3yuenue bubnmnoreka [JOK
MOJICH MOCTOSTHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
56 MaruauTHOE mojie. MarHUTHOE T10JIe bu6mmoreka [IOK



https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0

3eMiId U €ro 3HAUYEHHE JUTA KU3HU
Ha 3emiie

https://m.edsoo.ru/ff0ac0ba

[TonroroBka K KOHTPOJIBHOU paboTe
110 TeMe "DIJIEKTPUUECKHE 3aps/Ibl.

o7 3apsiKEHHbIE TeJla U UX Bubmorexa IOK
. . https://m.edsoo.ru/ff0abd2c
B3anMoieiicTBus. [locTOSTHHBII
AJIEKTPUYECKUM TOK"
KonTponbhas padota no teme
"DJIeKTpUUECKHUE 3aPSIb.
3apspKeHHBIC TeJa U UX
58 B3§HM0)161?ICTBH$L ITocTossHHBIN bubmorexa [JOK
. https://m.edsoo.ru/ff0abea8
ANEeKTpUYecKuit Tok" /
Bcepoccuiickas npoepouHas
pabota
PesepBHblit ypok. Pabora ¢
TekcTamu 110 TemMe "TlocTosSHHBIN
59 DIIEKTPUYECKHUH TOK" / bubmiorexa HOK
B https://m.edsoo.ru/ff0acdc6
Bcepoccuiickas nmpoBepouHas
pabota
OmnbIT OpcTena. MarHuTHOE 1oje
60 3neKTszeCK)(1)ro TOKa MarHuTHoOe bubmmorexa LIOK
https://m.edsoo.ru/ff0ac1d2
T0JIe KaTYIIKH C TOKOM
[IpuMeHEeHHE IIEKTPOMArHuTOR B
61 texHuke. JJaboparopnas pabota 05 bubnnoreka [JOK
"W3y4yeHue NeCTBHS MATHUTHOTO https://m.edsoo.ru/ff0ac74a
OJIS1 HA MPOBOJIHUK C TOKOM"
DEKTPOBUTATEIH TIOCTOSTHHOTO BuGmorexa [IOK
62 Toka. Mcnonb3oBaHue

3J'I€KTpOI[BPIF3T€J'I€I>f B TEXHHYCCKHX

https://m.edsoo.ru/ff0ac86¢c



https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

YCTPOWCTBAX U Ha TPAHCIIOPTE.
JlaGopaTopHas pabota
"KoncTpynpoBanue U u3ydeHue
paboTHI AJIEKTpoaABUTATENS "

63

Omnbitel @apasest. 3akoH
3JIEKTPOMArHUTHON MHIYKIUH.
IIpaBuio Jlenna

64

OnexrporerepaTop. CriocoObl
ITOJIYYEHUS MIEKTPUIECKON
SHEPruu. DIEKTPOCTAHLIUU Ha
BO300HOBIISIEMBIX HCTOYHHUKAX
SHEPTUH

65

66

67

68

[ToaroroBka Kk KOHTPOJILHOM padoTe

1o TeMe "DIIeKTPUUECKHE U
MAarHUTHBIE SIBJICHUS"

KonTponbHas pabota mo Teme
"DJIeKTpUUECKUE U MAarHUTHbBIE
SIBJICHUS "

PesepBHylit ypok. Pabora ¢
TeKcTaMH 110 TeMme "TenmoBrle
SIBJIEHUS"

PesepBHblit ypok. Pabora ¢

TEKCTaMU 110 TeMe "MarauTHbie
SIBJIEHUS"

bubmuorexa [JOK
https://m.edsoo.ru/ff0ach14

bu6mmoreka [JOK
https://m.edsoo.ru/ff0accbe

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68

145



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

9 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Jlara
Tema ypoxa Konrposbusie IIpakrunyeckue oOpa3oBaTe/IbHbIE
n/n Bceero H3yYCHUsS
padoThbI padoTbI pecypcbl

1 MexaHuueckoe BUKEHHE. 1
MarepuanbHas TO4Ka
Cucrema orcuera. OTHOCUTEIBLHOCTD bubmuoreka [JOK

2 1
MEXAHUYECKOTO JBUKCHHUS https://m.edsoo.ru/ff0ad474
PaBHOMepHOE npsAMoOnMHEHHOE bubnnorexa [JOK

3 1
JBHKECHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOe npsaMoiIuHeHOe

4 nBikeHne. CpesiHssi © MTHOBEHHAs 1
CKOPOCTh

5 IIpssMONMHENHOE PAaBHOYCKOPEHHOE 1 bubnuoreka [IOK
JIBIDKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTb MPSMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBHKCHUS. 1
I'padux ckopocTH
JlaGopaTtopHnast pabota

7 "OnpenenieHne yCKOPEHUS Tella MpU 1 1 bubnuorexa [JOK
PaBHOYCKOPEHHOM JIBUKECHUH 110 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM 1u1ockocTh”

3 CBoboanoe nagenue tei. OnbITh 1
lanunes
PaBHOMEpHOE ABMXKEHUE TIO

PHOS A bubnmoreka [JOK
9 okpyxHocTu. [lepuon u yactora 1

oOpamienus. JIuneinas u yriaosas

https://m.edsoo.ru/ff0ael76



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

CKOPOCTH

10 LleHTpOCTpEMUTENILHOE YCKOPECHHE
1 ITepsriii 3akoH HetoToHA. BekTop bubnuorexa [JOK
CHUJTBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroTona. bubmuoreka [IOK
PaBHozelicTByrOIIAs cuiia https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akon HeroToHa. bubnnoreka [JOK
Cyneprno3unus CHi https://m.edsoo.ru/ff0ag982
14 Penrenue 3a1a4 Ha npUMEHEHUE bu6mmoreka [IOK
3akoHoB HproToHa https://m.edsoo.ru/ff0aeb6c
bubnuorexa [JOK
15 Cra ynpyrocti. 3axor Tyia https://m.edscL)E).ru/fanecaZ
16 Pemenue 3angau no teme «Cuna
YOPYTOCTH
17| Onporononme wesrmocms b morera LIOK
https://m.edsoo.ru/ff0aee28
PYKUHBDY
bubnuotexa [JOK
18 Cruma Tperi https://m.edsi.ru/fanf738
19 Pemenue 3agau no reme «Cuna bubmuoreka [JOK
TPEHUSI» https://m.edsoo.ru/ff0afa26
20 %ﬁ;ﬁ;ﬁiﬁz iii;T(;HuHeHTa Bu6miorexa LIOK
| https://m.edsoo.ru/ffOaf8be
TPEHUS CKOJIbXKEHUS
| o e S
S— https://m.edsoo.ru/ffOafb8e
22 Cwita TsDKeCTH Y 3aKOH BCEMHUPHOTO bubnuorexa [JOK



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
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https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
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https://m.edsoo.ru/ff0afb8e

TATOTEHUS. Y CKOPEHHE CBOOOHOTO

MageHus

https://m.edsoo.ru/ff0af044

23

24

25

Ypok-koudpepenuus "/IBmxenue ten
BOKPYT TPaBUTALIMOHHOTO LIEHTPA
(Conneunas cucrema). ["amakTuku"

Pentenue 3amaud mo teme "Cuiia

TSDKECTH 1 3aKOH BCEMHUPHOTO
TATOTEHUS"

HepBa;I KOCMHYCCKaA CKOPOCTh.

HesecomocTs u MEeperpy3Kun

bu6mmoreka [IOK
https://m.edsoo.ru/ff0af5f8

bubmuorexa [JOK
https://m.edsoo.ru/ff0af33c

26

PaBHOBecue maTepuaIbHOW TOUKHU.

AOCOIOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpAOTO TENa ¢

3aKpeIIEHHOW OChIO BpallleHHUS.
MowmenT cusl. LlenTp Tsxectu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0afe36

27

PaBHOBecue maTepraIbHOW TOUKHU.

AOCOIOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpIOTO TEIIA C©

3aKpeIIEHHON OChIO BpallleHHUS.
MowmenT cusl. LlenTp Tsxectn

28

Pemenue 3agad mo reme "MoMeHT

cuibl. LlenTp TsxecTn"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b02b4

29

30

[ToaroroBka K KOHTPOJIBHOU paboTe
o TeMe "MexaHn4yecKoe IBHKEHHUE.

Bzaumonaericteue ten"

KonTpomnpHas pabota mo Teme
"MexaHN4YeCcKOe ABKEHHE.
BsaumoneiictBue Ten"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b0408

bubnmoreka [JOK
https://m.edsoo.ru/ff0b06ec



https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec

Nmnynsc Tena. UMImynsc CUIbL.
3aKOH COXpaHECHMsI UMITYJIbCA.

bu6mmoreka [IOK

31 Yupyroe u Heynpyroe https://m.edsoo.ru/ff0b07fa
B3aUMOJICUCTBUE
32 Pemenue 3agau mo reme "3akoH bubmuorexa [JOK
COXpaHEHUs UMITyJbca" https://m.edsoo.ru/ff0b096¢c
33 Ypok-koHpepenus "PeaktuBHoe
JBUKEHHE B IPUPOJE U TEXHUKE"
34 Mexannueckas paboTa U MOIITHOCTh bubmorexa [IOK
https://m.edsoo.ru/ff0b0a84
35 PabGota critbl TSDKECTH, CHITBI bu6mmoreka [IOK
YIPYTOCTH M CHJIbI TPSHUS https://m.edsoo.ru/ff0b0db8
JlaGopaTopHnas pabota
36 «Omnpenenenne pabOThI CHIIBI TPEHUS
IIPH PAaBHOMEPHOM JIBHKCHHH TeJIa
110 TOPU30HTATLHON TIOBEPXHOCTHY
37 CBs13b SHEpruM U paboTHI.
[ToTeHuuanbHas SHEPTUS
38 Kunernueckas sneprus. Teopema o bubnnorexka [JOK
KUHETHYECKOU IHEPTUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHsI SHEPTUU B
MEXaHHUKE
JlaboparopHas pabota «3ydenue bubnmoreka [JOK
40
3aKOHA COXPAHEHUS SHEPTUI» https://m.edsoo.ru/ffOb12fe
41 KonebarenpHOE NBHKEHHUE B €TO bu6mmorexa [IOK
XapaKTEePUCTUKH https://m.edsoo.ru/ff0b1858
42 3aryxaromye KojaeOaHusl. bu6mmoreka [IOK

BrinyxneHHbIC KOJICOaHUSI.

https://m.edsoo.ru/ff0b20f0



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0

Pe3onanc

43

44

MaremaTuyecKkui U NpyKUHHBINA
MasiTHUKU

VYpoxk-uccienoBanue «3aBUCUMOCTh

nepuoja KojaebaHui oT KeCcTKOCTH
HPYKUHBI U MAacChl IPy3a»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

45

[IpeBpamienue 3aepruu npu
MEXaHUYECKUX KOoIeOaHUsAX

46

47

48

49

JlaGopaTtopHnast pabora
«OrmpeienieHue 9acToThl U Ieprojia
KOJICOAHUH TPYKHUHHOTO MasTHUKA

JlaGopaTtopHnas padora «I[IpoBepka
HE3aBUCHMOCTH TIEPUOJIa KOJICOaHHI
rpy3a, MOJBEIICHHOTO K HUTH, OT
MacChl Tpy3a»

Mexaunueckue BoaHbl. CBOKMCTBA
MEXaHU4eCKUX BOJIH. [IponosibHbIE 1
IIOIIEPEYHBIE BOJIHBI

VYpok-koHpepenius "MexaHuueckue
BOJIHBI B TBEPJIOM TEIIE.
CelicMuueckue BOIHEBI"

bu6mmorexa [IOK
https://m.edsoo.ru/ffOblaec

bubmuoreka [JOK
https://m.edsoo.ru/ff0b197a

bu6nmoreka [JOK
https://m.edsoo.ru/ff0b21fe

50

3Byk. Pactipoctpanenue u
OTpaKeHHE 3BYKa

51

52

Ypok-uccnenoBanue "Habmonenue
3aBUCUMOCTH BBICOTHI 3BYKa OT
Y4acTOTHI"

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTUYECKHUI pe30HaHC



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

Ypok-koHpepenmus "YapTpazByk u

bubmuorexa [JOK

53
uHOPa3BYK B IPUPOIE U TEXHHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka K KOHTPOJILHOU padboTe
bubmuoreka [IOK
54 110 TeMe "3aKOHBI COXPaHEHHUS. hitps://m.e dS(EfJ (U/FFOb25f0
Mexanndeckue KojeOaHust U BOJTHbI" S,/ '
KonTponbhas pabota no teme
55 "3aKOHBI COXpAHEHMUS.
Mexannyeckue KosiebaHusi ¥ BOJTHBI"
56 DJIEKTPOMAarHuTHOE IOJI€. bubnnoreka [JOK
DJIEKTPOMAarHUTHBIC BOJIHBI https://m.edsoo.ru/ff0b2abe
o7 CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH
Ypok-kondepennus "Llkana
58 ANEKTPOMATHUTHBIX BOJIH. bubnuorexa [JOK
Hcnonb30BaHuE 2MEKTPOMArHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH JJII COTOBOI cBs3H"
Ypok-uccnenosanue "Mzydenne
. bubnunorexa [JOK
59 CBOICTB 3JIEKTPOMAarHUTHBIX BOJH C ) »
HOMOILIEHO MOGHHOTO Teedora” https://m.edsoo.ru/ff0b2c6c
Pemenue 3a1au Ha onpeeneHue
60 YaCTOTHI U JJIMHBI
AIIEKTPOMATrHUTHOW BOJTHBI
DIIEeKTpOMarHuTHas Ipupoja CBETa.
bubnnoreka [HOK
61 CkopocTb cBeTa. BoiHOBBIE 1
CBOCTEA CBETa https://m.edsoo.ru/ff0b31d0
Ucrounuku cBeta. [IpsMonuneiitHoe 5uG ITOK
nOIHOTEeKA
62 pacnpocTpaHeHue CBeTa. 3aTMECHHS
Conita u Jyssr https://m.edsoo.ru/ff0b3658
63 3aKOH OTpaXeHHs cBeTa. 3epKaja. bubnmoreka [JOK



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658

Pemenue 3agau Ha npuMeHEHUE
3aKOHa OTPaKEHUsI CBETa

https://m.edsoo.ru/ff0b38c4

[Ipenomiienue cera. 3akoH

bubmuorexa [JOK

o4 IPEJIOMJICHUS CBETa https://m.edsoo.ru/ffOb3aea
[TomHOE BHYTpEHHEE OTpAKECHUE
cBeta. Mcroap30BaHHE OJHOTO bu6mmoreka [IOK
65
BHYTPEHHETO OTPaKCHHS B https://m.edsoo.ru/ff0b3c5c¢c
ONTHYECKUX CBETOBOJIAX
JlaGopaTopHnas pabota
"UccnenoBanue 3aBUCUMOCTH yIJia
66 MPEIOMIICHUSI CBETOBOT'O JIy4a OT
yrila najeHusl Ha TpaHule "BO3yX-
crexsio""
VYpok-koHpepeHuus
"Hcnonb3oBaHuE MOTHOTO
67 BHYTPEHHETO OTPaKEHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS
CBSI3p"
68 JIunzel. OnTrHyeckas cusia JUH3BI bubmorexa LIOK
https://m.edsoo.ru/ff0b3f2c
. bubnuoreka [IOK
69 [TocTpoeHre N300pakeHH B JTMH3AX https://m.edsoo.ru/ffob4dda
JlaGoparopHas paboTa
70 "Onpenenenne GOKyCHOTO bubmuorexa [JOK
PacCTOSIHUS U ONITHYECKOM CHITBI https://m.edsoo.ru/ff0b4206
cobuparomiei TuH3bI"
7 Ypok-koH(pepenmus "OnTudeckue bubnmoreka [JOK

JMH30BbIe TPUOOpH"

https://m.edsoo.ru/ff0c0a7e



https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e

I'ma3 xkak onrnueckast CHCTEMA.

bubmuorexa [JOK

72 3peHue https://m.edsoo.ru/ff0b4684

73 Ypok-koupepenmus "JlepexTo
3peHus. Kak coxpanuts 3penue"

Pasnosxenue 6enoro ceera B CHEKTP.

74 Omngeitel HetoToHa. CoxeHue bu6mmoreka [IOK
CIEKTPAIbHBIX IBETOB. [lucmepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
JlaboparopHas padota "OnbITHI 110

A3JI0’KEHUI0 OEJIOT0 CBETA B CIIEKT
75 i BOCITPHUSATHIO IIBETA TIPEIMETOB ’ bubmmorexa [IOK
https://m.edsoo.ru/ffOcOe2a
Py UX HAOIIOACHUU Yepes
[BETOBbIC (QMIBTPHI"
Ypok-npaktukym "BonaHoBbIE

76 CBOICTBa CcBETa: AUCIEpCHs,
uHTepdepeHys u auppaxuus”

77 Omneitel Pesepdopa u mranerapHas bubnuoteka [JOK
MOJIeJIb aToMa https://m.edsoo.ru/ff0c12a8

78 IToctrynater bopa. Moaens atoma
bopa
Hcnyckanue 1 MOTJoOIIEHUE CBETA

79 aTOI\Z]OM. KBanTsI. Hﬂllfeﬁanme Bu6miorexa LIOK

https://m.edsoo.ru/ff0c144c
CIEKTPBI
Ypok-npaktukym "Habmronenue bubnmoreka [JOK

80
CHEKTPOB UCITycKaHus" https://m.edsoo.ru/ff0c1550

81 PamnoakTHBHOCTE U €€ BHUJIBI bubmmorexa LIOK

https://m.edsoo.ru/ff0c1672

82 CtpoeHue aTOMHOTO SIpa. bubnmoreka [JOK



https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
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https://m.edsoo.ru/ff0c1672

Hyxnonnas monens

https://m.edsoo.ru/ff0c18ac

83 PanroakTuBHBIE TPEBpaLICHUS. bu6mmoreka [IOK
H3oTorsr https://m.edsoo.ru/ff0clald

84 Penrenue 3amau mo treMe: bu6mmoreka [IOK
"PainOaKTHUBHBIC ITPEBpaIICHUs" https://m.edsoo.ru/ffOclb4a

85 [Tepuon monypacmana
Ypok-kKoHpepeHus

86 "lfazmoalcgmlz{m: U3ITy4eHUs B bubmmorexa [IOK

| https://m.edsoo.ru/ff0c2126
pUPOJIE, MEAUIIMHE, TEXHUKE
SlnepHble peakuu. 3aKOHbI
87 C(f[xlfr))aHeHIE;I 3a1:»m0130r0 u bubmmorexa LIOK
https://m.edsoo.ru/ff0c1c58
MacCOBOTI'0 YHCE

88 DHeprus CBSI3u aTOMHBIX SIIIEP. bubnuorexa [JOK
CBsI3b MacChl ¥ SHEPTUH https://m.edsoo.ru/ff0cld7a

89 Pemenue 3amau mo reme "Snepueie
peakiuu"

90 Peakuuu cunrtesa u nenenus saep. bu6nmoreka [JOK
Hcrounnku sreprun ComHIa U 3BE3 ] https://m.edsoo.ru/ff0c1e88
Vpoxk-koHpepennus "AnepHas

01 sHepreTuka. JlercTeus
paZMOaKTUBHBIX U3NTyYEeHUN Ha
JKUBBIE OpraHU3MbI"

[ToaroToBka K KOHTPOJIBHOM paboTe

92 10 TeMe "DIIEKTPOMarHuTHOE IOJIE. bubnnoreka [HOK
DJEeKTPOMarHUTHBIE BOJHBI. https://m.edsoo.ru/ff0c223e
KBanToBsic sBncHuS"

93 KoHnTtponbHas pabota 1o teme

"DNEeKTPOMarHuTHOE TMOJIE.



https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
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DJIEKTPOMArHUTHBIE BOJHBI.
KBauToBrie sBieHus"

[ToBTOpenue, oboOIIeHNE.

bubmuoreka [JOK

9 Jlab 0
| N OpaTOpiIHe pa OTI’: HOKYpey https://m.edsoo.ru/ff0c245a
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ITPOBEPAEMBIE IIPEJIMETHBIE PE3YJIbTATbI OCBOEHUA OCHOBHOM
OBPA3OBATEJIBHOU ITPOI'PAMMBbI OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

7 KJIACC

Koxa
NMPOBEPAEMOro
pe3yJbTara

11
1.2

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

HCIIOJIb30BATh U3YYCHHBIC ITIOHATUS

pa3jinyaTrb SABJICHHUA IO OMHMCAHUIO HUX XapPaKTCPHBIX CBOIMCTB U Ha
OCHOBC OIIBITOB, JEMOHCTPUPYIOIIHUX JAaHHOC (1)H3HLIGCKO€ SIBJICHUC

13

14

pacrio3HaBaTh IPOSIBIICHHME M3YyYEHHbIX (PU3MUECKUX SIBICHUH B
OKpY’KaloleM MHpE, B TOM 4YHCiIe (PU3NYECKUE SBICHUS B MPHUPOJIE,
IPU 3TOM NEPEBOAMUTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBIIEIAThH
CyIIeCTBEHHBIE CBOMCTBA (TPU3HAKN) (PU3HUECKUX SBICHUI

ONHKCHIBATh HW3YYEHHBIC CBOWCTBA TeNl W (DU3MUYECKUE SIBJICHUS,
UCTONb3ys (U3NYECKHE BEIMYMHBI, I[PU ONHCAHUU TMPABUIIBHO
TpakToBaTh (PU3MUECKUH CMBICI MCIOJIb3YEMbIX BEIMYMH, HX
0003HaueHHSI ¥ €AUHUIIBI (PU3MUECKUX BEIMYUH, HAXOIUTH (POPMYIIHI,
CBS3bIBAIOIME JIAaHHYIO  (PU3MUYECKYI0 BEJIUYHMHY C JAPYTUMHU
BEIMYMHAMHU, CTPOUTH TpapuKd  HM3YYEHHBIX  3aBHCUMOCTEH
(bu3n4ecKUX BeTUUYUH

1.5

1.6

XapaKTepu30BaTh CBOICTBa Tel, (puU3MUECKUE SIBICHUS M MPOLECCHI,
UCIIONIb3Ysl W3YYEHHBbIE 3aKOHBI, IIPM 3TOM [JaBaTh CIIOBECHYIO
GopMynMpPOBKY 3aKOHa M 3allUChIBaTh €ro  MaTeMaTHYecKoe
BBIPAKECHHE

OOBSACHATh (U3UYECKUE SIBICHUS, IPOLECCHl U CBOWCTBA Tel, B TOM
qyucjie€ W B KOHTEKCTE CUTyalUl MPaKTHKO-OPUEHTHUPOBAHHOIO
XapakTepa: BbBIABIATh NPUYMHHO-CIICACTBEHHbIE CBSI3U, CTPOUTH
oObsicHeHne u3 1 — 2 Jjormdyeckux ImaroB ¢ omopod Ha 1 — 2
M3YYEHHBIX CBOMCTBA (PM3NYECKUX SBJICHUH, (PU3MUECKUX 3aKOHA WU
3aKOHOMEPHOCTH

1.7

1.8

1.9

pemars pacy€THble 3a1auu B 1 — 2 neWCTBHS, MCHOJB3YS 3aKOHBI U
dbopMyIIBI, CBS3BIBAIONINE (DU3NUECKHUE BETMYMHBI: HA OCHOBE aHAIN3a
yCIOBUS 3aJaud  3alUCBIBaTh KPAaTKOE YCIOBHE, IOJCTaBIIATH
¢u3nyeckue BeJNYMHBI B POPMYJIbI M IPOBOJUTH Pacu€Thl, HAXOAUTH
CIpaBOYHBIE JIaHHBIE, HEOOXOIUMBIE JUISl pellIeHHs 3a/1a4, OLIEHUBATh
PEATMCTUYHOCTD MOJTYYEHHON (U3NYECKON BETUUUHBI

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEIIUTh MPH IOMOIIA
(¢u3MUYecKUX METOJIOB, B ONHCAHUU HCCIEJOBAHUS  BBLACIATDH
IpoBepsieMoe  MpEANoiokeHue  (TUIoTe3y),  paziuyarb |
UHTEPIPETHPOBATh TOJYYEHHBIH pe3ylbTaT, HAXOAWUTh OIIMOKH B
XO0J€ OIbITa, ACJIATh BBIBOJBI IO €0 pE3yjibTaTaM

MPOBOANTH OMBITHl MO HAOMIONECHUI0 (U3NYECKUX SBICHUA WIN
(GU3MYEeCKUX  CBOWCTB  Tel:  (POPMyIHpOBaTH  IPOBEPSEMbIC
MPEINONIOKEeHNUs, CcoOUpaTh  yCTAaHOBKY W3  MPEAJIOKEHHOTO
000pyTI0BaHUs, 3aMMCHIBATH XOJ OIBITA U (HOPMYITUPOBATH BBIBOJIBI




1.10

BBIMOJHATh MPSMbIE U3MEPEHUs C HCIIOJIb30BAHMEM aHAJOrOBBIX H
U(POBBIX MPUOOPOB, 3aMMCHIBATh IMOKa3aHUs NMPUOOPOB € YIETOM
3aJIaHHON a0COJIFOTHOW MTOTPEITHOCTH U3MEPEHUI

1.11

MPOBOAMTh  MCCIEAOBAHME  3aBUCUMOCTH  OJHOW  (U3UYECKOM
BEJIMYMHBI OT JPYroil C MCIOJIb30BAaHUEM IMPSAMBIX H3MEPEHUI,
y4acTBOBaTh B IJIAHUPOBAaHUM Y4e€OHOTO HCCIENOBaHUs, COOUpATh
YCTaHOBKY U BBIIIOJIHATh U3MEPEHMSI, CIIEAYys NPEUI0KEHHOMY IUIaHY,
bukcupoBaTh pe3yJibTaThl IMOJTYYEHHON 3aBUCHUMOCTH (PU3UUYECKUX
BEJIMYMH B BUJIE TIPEUIOKEHHBIX TaOJIUI] U TPadUKOB, EJIaTh BBIBOIbI
10 pe3yJbTaTaM UCCIEI0BAHUS

1.12

1.13

IPOBOJUTh KOCBEHHBIE H3MEpEHUs (PU3MYECKHX BEIMYUH, CIELys
NPEUI0KEHHONW MHCTPYKIMH: TIPU BBITOJHEHUN U3MEPEHH COOMpaTh
DKCIEPUMEHTAJIbHYI0 YCTAHOBKY M BBIYMCIATH 3HAYCHHE HCKOMOU
BEJINYUHBI

coOmonaTh TMpaBWja TEXHUKM Oe3omacHOCTH Tpu  pabore cC
71a060paTOPHBIM 000PYIOBAaHHEM

1.14

1.15

1.16

1.17

1.18

yKa3plBaTh HPUHIUNBI  JAEHCTBUS NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, XapaKTepHU30BaThb IPHUHLMIIBI JECUCTBUS HM3YYECHHBIX
OpuOOpPOB M TEXHUYECKMX YCTPOMCTB C IOMOIIBIO WX OINMCaHUS,
UCMONb3ys 3HAaHUA O CBOMCTBaX (PU3MUECKUX SIBIEHUH U
HE00X0IMMBbIe (PU3NIECKUE 3aKOHBI M 3aKOHOMEPHOCTH

IPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMALUIO O MpUMEpax)
MPaKTUYECKOTO UCIOIb30BaHUs (PU3NYCCKUX 3HAHUH B IOBCEIHECBHOM
KU3HM i1 oOecriedeHHsi O€30MacHOCTH TPU  OOpamieHuu ¢
npubOpaMu M TEXHUYECKHUMH YCTPOWCTBAMH, COXPAHEHUS 3I0POBbs U
COOITIOJICHHSI HOPM 3KOJIOTMYECKOT0 TIOBEJCHHUS B OKPYIKAIOIIEH cpejie

OCYIIECTBIISATh OTOOP MCTOYHHUKOB WMH(pOpMAaNuu B ceTd VHTEpHET B
COOTBETCTBUM C 33JJaHHBIM ITOMCKOBBIM 3alpOCOM, Ha OCHOBE
MMEIOIIMXCA 3HAHUM U MYTEM CPAaBHEHHS Pa3IMYHBIX HCTOYHUKOB
BBIICTISITE MH(POPMAIMIO, KOTOpasi SABISETCS MPOTUBOPEUMBON WIH
MOXET OBITh HEJOCTOBEPHOI

HCII0JIb30BaTh npu BBITIOJTHEHUH y4eOHBIX 3a/1aHui
HAYYHONOMYJSIPHYIO ~ JUTEparypy  (U3MYECKOrO  COAEpKaHus,
CIpaBOYHBIE MaTepHalibl, pecypcbl ceTd VHTepHer, BiageTh
npuéMaMM KOHCIEKTUPOBAHUS TEKCTa, MpeodpazoBaHus HHPOpMaIUH
13 OJJTHOM 3HAKOBOW CHUCTEMBI B IPYTYIO

co3/1aBaTh COOCTBEHHbIE KPATKHE NMHCbMEHHBIE U YCTHBIE COOOIIEHUS
Ha OCHOBe 2 — 3 HCTOYHMKOB HH(OpMauu (U3NIECKOro
COJIep’KaHus, B TOM 4YMcJe MyOJUYHO JieJaTh KpaTKue COOOLIEHMS O
pesyibTaTax IPOEKTOB WM YYEOHBIX MCCIEJOBAHUH, NPU HTOM
rPaMOTHO HCIIOJIb30BAaTh HM3YyYEHHBIM ITOHATUHHBIM ammapar Kypca
(u3UKH, COMPOBOXK/IAThH BHICTYIUICHUE MTPE3eHTAIIUEH

1.19

IIPY BBHITIOJTHEHUH y4€OHBIX MMPOEKTOB M UCCIIEIOBAaHUI pacipeeaTh
00513aHHOCTH B TPYIINIE B COOTBETCTBUU C MOCTABICHHBIMH 3a/lauaMH,
CIEINTh 3a BBIITOJIHEHUEM IUIAHA JIEWCTBHM, aJIE€KBAaTHO OLICHUBATh
COOCTBEHHBIM BKJaJ B JIEATENIHOCTh TPYMIbI, BBICTPAUBAThH
KOMMYHUKaTUBHOE B3aUMO/ICHCTBHE, YUHUTBIBASI MHEHHE
OKPY’KaOIIHX




8 KUIACC

Kon
NpoBepPsieMoOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111eT0 00pa30BaHUs

11

HCII0JIBb30BaTh IIOHATHA

1.2

1.3

pa3indaTth ABJICHHUA 110 OIMHMCAHHMIO HX XapaKTCPHBIX CBOMCTB U Ha
OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (bHBH‘-IGCKOC SBJICHHUC

pacrio3HaBaTh TPOSIBICHHE M3YyYCHHBIX (PU3MUYECKUX SIBICHUH B
OKpYXarolleM MUpe, B TOM yuciie (GU3NYECKUe SIBICHUS B MPUPOJIE,
IPU 3TOM TEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBIICTATH
CYIIIECTBEHHbIE CBOICTBa (ITpU3HAKK) HUZUYECKUX SABJICHUN

14

1.5

ONKCBHIBATh HW3YYCHHBIC CBOWCTBA Tl W (DU3HUYECKUE SIBJICHUS,
UCTIONB3YS  (DM3WYECKHE BEIUYHMHBI, NPH ONHCAHWH IPABUIHHO
TPAaKTOBaTh  (PU3MYECKHI  CMBICI  HCIOJB3yeMbIX  BEIIMYHH,
0003HaYCHHS U STUHUIBI PU3NICCKUX BEIIMYUH, HAXOAUTH (DOPMYIIBI,
CBSI3BIBAIOIIME JIAHHYHO  (PU3UYECKYIO BEIWYMHY C JPYTUMHU
BEJIMYMHAMHU, CTPOWTH TpadUKu  W3yYEHHBIX  3aBUCHMOCTEU
(UBUYECKUX BEITUYUH

XapaKTepU30BaTh CBOMCTBa Tell, (PU3MYECKHE SIBICHUS H TPOICCCHI,
WCIIOJb3ysl HW3YyYECHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CIIOBECHYIO
(GOpMYyIUPOBKY 3aKOHa H  3allMCHIBaTh €ro  MaTeMaTU4YecKoe
BBIPAKCHHUE

1.6

00BACHATH (hHU3HUECKUE MPOLIECCHl U CBOWCTBA TEN, B TOM YHCIIE U B
KOHTEKCTE CHUTyalluid TMPAKTUKO-OPHUEHTHUPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUUMHHO-CIICICTBEHHBIE CBSA3H, CTPOUTH 00bsACHEHUE U3 1
— 2 JOTUYECKHMX IIaroB ¢ MOMOIIbI0 1 — 2 M3y4YeHHBIX CBOMCTBa
(bu3NYECKUX SIBICHUN, PU3NYECKUX 3aKOHA WUJIH 3aKOHOMEPHOCTH

1.7

pemiath pacyéTHble 3a1auu B 2 — 3 JNEHCTBHUSI, UCIIONB3YS 3aKOHBI U
(dbopMyIIBI, CBS3BIBAIONINE (DU3NUYECKHUE BETMYMHBI: HA OCHOBE aHAIN3a
YCIJIOBHS 3a/1a4y 3aIIUChIBATh KPATKOE YCIOBUE, BBIABISTH HEJOCTATOK
JaHHBIX Il pelIeHUs 3aJadd, BbIOMpaThb 3aKOHbI M (OPMYIIbI,
HEOoOXOoauMBbIE Ui €€ pEIIeHHUs, MPOBOAUTHh PacuéThl U CPAaBHUBATH
MOJIydeHHOE 3HayeHHe (U3MUYECKOM BEJIMYMHBI C HM3BECTHBIMU
JTAaHHBIMU

1.8

1.9

1.10

1.11

paciio3HaBaThb HpO6JIeMBI, KOTOPBIC MOXHO PpCHIUTHL IIPpU IMOMOIIN
(1)I/I3I/I'-I€CKI/IX MCTOJO0B, UCIIOJIB3YA OIIMCAHUC UCCICIOBAHUS, BEIACIATH
MMPOBEPACMOC TMPCAINOJIOKCHUC, OLCHUBATH IIPABUJIIBHOCTH IIOpsAAKaA
MPOBEACHUA UCCICA0OBAaHMA, ACJIaTh BBIBOABI

MPOBOANTH OMBITHl MO HAOMIONECHUI0 (U3NYECKUX SBICHUA WIN
(U3MYEeCKUX  CBOWCTB  Tel:  (POPMyIHpPOBaTH  IPOBEPSEMbIC
MPEIIONIOKeHNUsI, CcoOUpaTh  yCTAaHOBKY W3  MPEAJIOKEHHOTO
000pyTI0BaHUS, ONTUCHIBATH XOJT OTBITA U (HOPMYIUPOBATH BHIBOJIBI
BBITIOJIHSITh TIPSIMBIE HM3MEPEHHUS C HCIIOJH30BAaHUEM aHAJIOTOBBIX
nprOOPOB U JATUYUKOB (PM3MUECKUX BEIMYUH, CPABHUBATH PE3YIbTATHI
HU3MEPEHHH ¢ YIETOM 3aTaHHON a0COFOTHOM MOTPEITHOCTH
MPOBOJIUTh  WCCJIEJAOBAHUE  3aBUCUMOCTH  OJHOW  (PU3HUECKOU
BEJIMYMHBI OT JPYrod C MCHOJIb30BAHUEM TMPSMBIX HW3MEPEHUM:




1.12

IUTAaHUPOBATh HCCIIEOBaHUE, COOMpaTh YCTAaHOBKY U BBIMIOJIHATD
U3MEpeHus, cienysd  MpeIOKeHHOMY  IJIaHy, (DUKCHPOBaTh
pe3yNbTaThl MOJIYYEHHOH 3aBUCUMOCTH B BUE TaOJUIl U TrpaduKoB,
JIeJ1aTh BBIBOJIBI 110 PE3YJIbTaTaM HCCIIETOBAHMS

MPOBOAWTh  KOCBEHHBIC  HM3MEPEHHUS  (PU3UYECKHX  BEIUYHH:
IUTAHUPOBATh U3MEpPEHUs, COOUPATh IKCIEPUMEHTAILHYIO YCTaHOBKY,
ciaenys TPEAJIOKEHHOM MHCTPYKUMM, W BBIUHUCIATH 3HAUYCHUE
BEJIMYUHBI

1.13

1.14

coOmofaTh TpaBWia TEXHUKH Oe3omacHocTH mpu  pabore ¢C
71a00paTOPHBIM 000PYIOBaHUEM

XapaKTepu30BaTh MPUHIUINBI JIEHCTBUA W3YYCHHBIX NPUOOPOB H
TEXHUYECKHUX YCTPOMCTB C ONOpPOM Ha HX ONMCAHHSA, HCIONb3Ys
3HaHUS O CBOMCTBaX (PU3UYECKUX SABICHUA U HEOOXOIUMbBIE
¢du3nuecKkre 3aKOHOMEPHOCTH

1.15

1.16

1.17

pacrio3HaBaTh MPOCThIE TEXHUYCCKHE YCTPOHCTBA U M3MEPUTEIIHHBIC
HpI/I60pI)I Imo CX€MaM U CXCMAaTUYHBIM PUCYHKaM, COCTABJIATH CXCMbI
DJIEKTPUUYECKUX TEMed C TIOCIeAOBaTeIbHBIM U MapaluIeIbHbIM
COCMHEHUEM JJIEMEHTOB, pa3iuyas yCIOBHbIE 0003HAUYEHUS
DJIEMEHTOB JICKTPUYCCKHX IICTICH

IPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMALUI0 O MpHUMEpax)
MPaKTUYECKOTO UCIOIb30BaHUs (PU3NYCCKUX 3HAHUI B OBCEIHECBHOM
KU3HM i1 obOecriedeHHsi O€30MacHOCTH TpU  OOpamieHuu ¢
npubOpaMu U TEXHUYECKHMMHU YCTPOWCTBAMH, COXPAHCHUS 3I0POBbs U
COOITIOJICHHSI HOPM 3KOJIOTMYECKOT0 TIOBEJCHHUS B OKpYIKAIOIIEH cpejie

OCYIIECTBIISATh MOUCK MHPOPMAIUHN (PU3HUIECKOTO COACPKAHKS B CETH
WNHTepHeT, Ha OCHOBE MMEIOUIMXCS 3HAHUM M MYTEM CpaBHEHUS
JOTIOTHUTEIFHBIX HMCTOYHHUKOB BBIACIATE WHPOPMAIUIO, KOTOpas
SIBIISIETCS] IPOTUBOPEUUBON MIIM MOYKET OBITh HEJOCTOBEPHOM

1.18

UCMOJIb30BaTh NPU  BBINOJHEHUM YUYEOHBIX 3aJaHMH  HaAy4HO-
MOMYJSIPHYIO JIUTEPATYpy (PHU3MUECKOro COJEp KaHUs, CIpaBOYHBIE
MaTtepuainsl, pecypchl cetu MHTepHeTr; BiameTts  npuémMamu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus MHOOPMALUU U3 OJHOMI
3HAKOBOMW CHUCTEMBI B IPYTYIO

1.19

1.20

9 KJIACC

CO3/1aBaTh COOCTBEHHBIE MMCbMEHHbIE M KPATKHUE YCTHBIE COOOIIEHMUS,
0000m1as uHGOPMAIMIO M3 HECKOJIBKUX HCTOYHUKOB (PU3UYECKOTO
COJepXKaHUsA, B TOM 4YHUCIE MyOJIMYHO MPEACTABIATh PE3YIbTATHI
IIPOEKTHON WM HCCIENOBATENbCKONW JI€ATEIbHOCTH, IPU 3TOM
IpaMOTHO HCIHOJb30BaTh HM3Y4YEHHbIM MOHATUHHBIN ammapar Kypca
(GU3HKH, CONPOBOKIATH BHICTYIIJICHUE NTPE3eHTaluel

MIPHU BBITIOJHEHUN YYEOHBIX MPOEKTOB M UCCIENOBAHUN (PU3NIECKUX
MIPOLIECCOB PaCHpPEeNiITh 00sI3aHHOCTH B TIPYIIE B COOTBETCTBUU C
MOCTABJIICHHBIMU  3a/la4aMH, CJIEAUTh 3a BBIINOJHEHUEM IUIaHA
JNIEUCTBUA M KOPPEKTHUPOBaTh  €ro, aJeKBaTHO  OIICHUBATh
COOCTBEHHBI BKIAJ B JCATENBbHOCTh TPYIMIMbBI, BBICTPAUBATH
KOMMYHUKAaTUBHOE€  B3aWMMOJICMICTBHE,  MpPOSBISIL  TOTOBHOCTh
pa3pemniaTb KOHQIUKTHI




Kon
NpoBepsieMoro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111eT0 00pa30BaHUs

11

HCII0JIB30BAaTh U3YUYCHHBIC ITIOHATUSA

1.2

1.3

pa3indaTth SABJICHHUA 110 OIMHMCAHHWIO HX XapaKTCPHBIX CBOMCTB U Ha
OCHOBC OIIBITOB, JICMOHCTPUPYIOIIHUX JAHHOC (1)I/ISI/I‘-IGCKOC SIBJICHUC

pacrmo3HaBaTh MPOSBICHUE W3YYCHHBIX (DU3MUYECKUX SBIICHUH B
OKpY’KalolleM MHpPE, B TOM 4YHCIIe (U3UYECKUE SBICHHUS B MPHPO/IE,
MIPH 3TOM IEPEBOJIUTH MPAKTUYECKYIO 3a7ady B Y4eOHYIO, BBIIACIATH
CYyIIIECTBEHHBIC CBOMCTBA (MPU3HAKU) (PU3UUCCKUX SBICHUN

14

ONKCBHIBATh H3YyYEHHBIC CBOWCTBA Tel U (DU3MUYECKUE SIBJICHUS,
UCTIONB3Yysl (U3NYECKHE BEIMYMHBI, IPH ONHCAHWUU TPABUIBHO
TPAaKTOBaTb  (PU3MYECKUII  CMBICA  HCHOJB3YEMBIX  BEJIMYMH,
0003HaueHHSI ¥ €AUHUIIB! (PU3MUECKUX BEIMYNH, HAXOIUTH (POPMYIIHI,
CBA3BIBAIOIME JIAHHYIO (U3UYECKYI0 BEJIMYMHY C JPYTUMH
BEIMYMHAMHU, CTPOUTH TpapUKHd  H3YYEHHBIX  3aBHCUMOCTEH
(bu3n4ecKUX BeITUUYUH

1.5

XapaKTepU30BaTh CBOMCTBa Tell, (PU3MYECKHE SIBICHUS H TPOICCCHI,
WCIIOJIb3ysl HW3YyYEHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CIIOBECHYIO
(GOpMYyIUPOBKY 3aKOHa H  3allMCHIBaTh €ro0  MaTEeMaTU4YecKoe
BBIPAKECHHUE

1.6

OOBACHATH (PU3NYECKHUE MPOIIECCH M CBOWMCTBA TEJ, B TOM YHCJE U B
KOHTEKCTE CHUTyallMid IMPaKTHKO-OPHEHTUPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUYMHHO-CIICICTBEHHBIE CBSI3U, CTPOMTH OOBSICHEHHE U3 2
— 3 JOTMYECKHX IIaroB C IMOMOIIBI0 2 — 3 W3yYeHHBIX CBOICTBa
(du3HUECKHX SIBICHUH, GU3MUSCKUX 3aKOHA WJIM 3aKOHOMEPHOCTH

1.7

pemiate pacuéTHbele 3aJauyu (omuparonpecs Ha cucreMy u3 2 — 3
yYpaBHEHUM), UCIMOJB3Yys 3aKOHbI U  (OPMYJbI, CBSI3BIBAIOIINE
dbusznueckue BETUYMHBI: Ha OCHOBE aHalu3a YCJIOBHUS 3a7auud
3aMUChIBaTh KPAaTKOE YCIOBHUE, BBIABISATH HEAOCTAIOIINE WU
M30BITOYHBIE JaHHBIE, BEIOUPATh 3aKOHBI U (POPMYJIIBI, HEOOXOIUMBIE
JUISL pelIeHusi, MPOBOIUTh PaCUYEThl U OLIEHUBATh PEATUCTUYHOCTD
MOJIy4EHHOT0 3Ha4YeHUs (PU3NUECKOI BETUYMHBI

1.8

pacno3HaBaTb HpO6J'IeMBI, KOTOpPBIC MOXHO PpCHIUTh IpPH IMOMOIIH
(1)I/ISI/I‘~ICCKI/IX MCTOAOB, MCIIOJIB3Yysd ONNHMCAHUEC HCCIICAOBAHUs, BBIACIATH
MMPOBEPACMOC TIPCAIIOJIOKCHNUE, OLCHUBATH IIPABUIIBHOCTL IIOPSAAKA
MMPOBCACHUA HCCIICAOBAHWA, [AC€JIIaTb BBIBOJAbI, HWHTCPIPECTUPOBATH
PE3YIIbTAThL Ha6HIO,Z[eHPII>’I 1 OIIBITOB

1.9

1.10

1.11

IPOBOJUTH OMNBITHI MO HAOMIOACHUIO (PU3MUECKUX SIBICHUN WK
(U3NIECKUX CBOMCTB TENl: CAMOCTOSITENILHO COOMpaTh YCTaHOBKY W3
n30BITOYHOTO Habopa 00OpYyIOBaHUS, OMUCHIBATH XOJ OMNBITA M €ro
pe3yIbTaThl, (POPMYITHPOBATH BHIBOIBI

IPOBOJUTH MpPH HEOOXOAMMOCTH CEpUI0 TMpPSIMBIX H3MEPEHUH,
ompenensis CpeaHee 3HAYCHHE H3MEpseMOoll BeMW4YuHBI ((OKyCHOE
paccTosHUe coOuparomieil JH3bI), 000CHOBBIBATH BBIOOP crocola
U3MepeHus (U3MEepUTENBHOIO Ipubopa)

MIPOBOJIUTh HCCJICIOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEITUYHH C




1.12

1.13

WCIIOJIb30BAHUEM IIPSIMBIX M3MEPEHUM: IIAHUPOBATh HCCIEIOBaHUE,
CaMOCTOSITENIFHO COOHMpaTh YCTaHOBKY, (UKCHPOBATh pE3yJbTaThl
IOJy4eHHOM 3aBUCHMMOCTH (U3UYECKUX BEJIMYMH B BUAE TaOJIUIH
rpauKoOB, IeNIaTh BHIBOJIBI IO PE3YJIbTaTaM UCCIIEIOBAHUS

MPOBOAWTh  KOCBEHHBIC  HM3MEPEHHUS  (PU3UYECKHX  BEIUYHH:
IUTAHUPOBATh U3MEPEHHMsI, COOMPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY
YU BBINOJHATH HW3MEPEHHS, CIeAysd NPEIIOKEHHON HHCTPYKLHUH,
BBIYUCIIATh 3HAYEHUE BEIMYUHBI M aHAIM3UPOBATh IOJIyYECHHbIE
pEe3yJbTaThI C YYETOM 3aJaHHOM NOTPEIIHOCTH U3MEPEHUI

coOmoaTh MpaBUja TEXHUKM Oe30macHOCTH TMpH  pabore ¢
71a60paTOPHBIM 000PYI0BAHUEM

1.14

1.15

1.16

1.17

1.18

1.19

1.20

pasinyaTh OCHOBHBIC NPHU3HAKM HM3YYEHHBIX (PU3MUECKUX MOJelei:
MaTepHaibHask TOUKa, a0COIIOTHO TBEPIOE TENO, TOYCUHBIH UCTOYHHUK
CBeTa, JIyd, TOHKas JIMH34, IJIaHETapHas MOJENb aroMma, HYKJIOHHas
MOJIeIb ATOMHOTO A11pa

XapaKTepu30BaTh NPUHLUIBI JEHCTBUS HM3YyYEHHBIX HpUOOPOB U
TEXHUYECKUX YCTPOMCTB C OINOPOM HAa UX OIMUCAHUA, HCIOJIb3Ys
3HaHUS O CBOWCTBaxX (PU3MYECKUX SBICHHA W HEOOXOIUMBIE
¢du3nueckre 3aKOHOMEPHOCTH

UCIIONIB30BaTh CXE€Mbl M CXEMaTUYHbIE PUCYHKHM H3YYEHHBIX
TEXHUUYECKUX YCTPOMCTB, U3MEPUTENIBHBIX npubopoB u
TEXHOJIOTMYECKHUX IPOLIECCOB IPHU PEUICHUH Y4YEOHO-TIPAKTHUECKUX
3ajjay, ONTUYECKHE CXEMbI JUIsl OCTPOCHUS U300paKEHUH B IJIOCKOM
3epKaJie ¥ cOOMPAIOIIEH JTIH3e

IPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMALUIO O MpUMEpax)
MPaKTUYECKOTO UCIOIb30BaHUs (U3NYCCKUX 3HAHUH B TIOBCETHEBHOMN
KU3HM i1 oOecriedeHHsi O€30MacHOCTH TpPU  OOpamieHuu ¢
npuOopaMu U TEXHUYECKHUMH yCTPOWCTBAMU, COXPAHEHHUSI 3I0POBBS U
COOITIOJIEHHSI HOPM DKOJIOTMYECKOT0 TIOBEJICHHUS B OKpYIKAIOIIEH cpejie

OCYIIECTBIIATh MOUCK MHPOPMAIUN (PU3HUECKOTO COAECPKAHUS B CETU
WuTepHer, caMmocTosTeNnbHO (OpMYIHpys IOMCKOBBIM  3arpoc,
HaXOJUTh IYTH  ONpPENEICHUs  JTOCTOBEPHOCTH  MOJYyYEHHOU
UHpOpPMALlUM HAa OCHOBE MMEIOUIMXCS 3HAHUM M JIOMOJHUTENBHBIX
HCTOYHUKOB

UCIOJIb30BaTh IPU  BBIMOJIHEHUHM Y4E€OHBIX 3aJaHUil  Hay4yHO-
HOMYJSIPHYIO JINTEPaTypy (GHU3NYECKOrO COAEpXkaHUs, CIpPaBOYHBIE
Marepuansl, pecypcbl ceth HTepHer; BimageTh NpUEMaMHU
KOHCIIEKTUPOBAHUs TEKCTa, Mpeodpa3oBaHus WHPOpPMALUK U3 OJHON
3HAKOBOM CHUCTEMBI B IPYTYIO

co3/1aBaTh COOCTBEHHBbIE NHCbMEHHBIE M YCTHBIE COOOIIEHHUS Ha
OCHOBEe HUHGOpMAllUM M3 HECKOJbKUX HMCTOYHHKOB (UINYECKOTO
coJiepKaHus, MyOJIMYHO MPEACTABIATh PE3yJbTaThl MPOEKTHOW HIIU
UCCIIEIOBATENIbCKOM  JAESTEeNbHOCTH, IpPU  3TOM  T'PaMOTHO
MCII0JIb30BaTh N3YUYEHHBIN MOHATUIHBIN anmnapar U3y4aeMoro paszeina
GU3MKM U CONPOBOXKIATh BBICTYIUIEHHE INpe3eHTalueld ¢ y4EToM
0COOEHHOCTEH ayTMTOPHH CBEPCTHUKOB

1.21

MPHU BBIMIOJHEHUN YYEOHBIX MPOEKTOB M HCCIENOBAaHUN (PU3NIECKUX
MIPOLIECCOB PaCHpPeeNiaTh 00sI3aHHOCTH B IPYIIE B COOTBETCTBUU C
MOCTAaBIIEHHBIMUA 3aJ]auaMH, CJEAUTh 32 BBIMIOJIHEHHWEM IIJIaHa




JNIEUCTBUA M KOPPEKTUPOBaTh  €ro, aJeKBaTHO  OILICHUBATh
C06CTBCHHBII71 BKJIa[g B ACATCIIbHOCTD IpyIIIibI, BBICTPAanNBATh
KOMMYHHUKaTUBHOE  B3aUMOJICHCTBUE,  MPOSABIAS  TOTOBHOCTb
pa3pemiath KOHQIUKTHI




IMPOBEPAEMBIE 2JIEMEHTbI COAEP KAHUSA

7 KJIACC
Kon Kon
IIpoBepsieMble 3/1eMEHTBI COieP:KAHUSA
pasjiena 3J1eMeHTa
®U3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOIIEI'O MHPA
®uszuka — Hayka O Ipupoje. SBieHus npUpOABL.
1.1 @dusnueckue  SABICHUSA: MEXAaHUUYECKUE, TEIJIOBBIE,
AIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBbBIE
@usnueckue BeIMYUHBL.  V3MepeHne  (PpHU3MUECKUX
1.2 BenuuuH.  Dusudeckue  npubopsl.  IlorpemHocTh
U3MepeHnil. MexayHapoHasi CUCTEMA €IMHULL
EcrtecTBeHHOHay4yHBI METOJ| MO3HAHUA: HAOJIOJEHUE,
13 [IOCTAHOBKA HAy4YHOI'O BOINPOCA, BBIABM)KEHUE THIIOTE3,
1 ' OKCIIEPUMEHT TI0 TMPOBEPKE THIOTE3, OOBSICHCHHE
Ha0J1101aeMOr0 SIBJICHUS
1.4 Onwucanue GpU3nUeCKUX SBICHUH C TOMOIIBIO MOJIEIIEH
[TpakTuyeckune paboOTHI:
#HH##Par###13mepeHne pacCTOSHUM.
##HPar###13meperne 00bEMa KHUIKOCTH W TBEPAOTO
1.5 Tena.
#H#Par###0OnpeneneHue pa3sMepoB MallbIX Tell.
###Par#t#13mepenne  TemmepaTypsl 1IpU  TTOMOIIH
JKUJKOCTHOI'O TEPMOMETpA U JaTUUKa TEMIIEpaTyphbl
INEPBOHAYAJIBHBIE CBEJAEHUS O CTPOEHUU BEILIECTBA
###Par#H#CTpoeHne BelecTBa: aTOMbl U MOJIEKYJIbI, UX
2.1 pasMepsl.  OnbITBI,  OKa3bIBAIOIIME  AMCKPETHOE
CTpOEHHE BEIeCTBA
###Par###/lpiokenne  dvactunr  BemiectBa.  CBS3b
2.2 CKOPOCTM  ABW)KEHHS  YacTHL] C  TEMIIEpaTypoOu.
BbpoyHnoBckoe nBuxenue, mupdysus
23 B3aumoaencTBue 4acTHIl BEIECTBA: IPUTSIKEHUE U
OTTaJIKMBAaHUE
###Par#H# ArperaTHble COCTOSIHUSI BEILIECTBA: CTPOCHHE
2 ra3oB, *XMJIKOCTEH M TBEPABIX (KPUCTAIIIMUECKUX) Tell.
24 B3anMocCBsA3bp MEXay CBOMCTBAMH BELIECTB B PA3HBIX
arperaTHbIX COCTOSIHUSIX M HUX aTOMHO-MOJIEKYJISPHBIM
CTPOEHUEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BO/JIbI
[TpakTueckue paboThI:
#HH#Par###Onenka nuameTpa aToMa METOJIOM DSJIOB (C
26 ucnosb3oBanueM ¢ortorpaduit).

#HHHPar###OnpITel 1o HAONIOJNEHWIO  TEIJIOBOTO
paciupeHusi ra3os.
#HHHPar###O0npITel MO0 OOHApY)KEHUIO JEUCTBUSL CHJI




MOJIEKYJISIPHOTO MPUTSKEHUS

JIBDKEHUE U B3AMMOJIEMCTBUE TEJI

3.1

3.2

3.3

3.4
3.5
3.6

MexaHndeckoe JIBIDKCHHE. PaBHoMepHoOe n
HEpPaBHOMEPHOE JIBUIKEHHE

###Par#H#CropocTs. Cpennsis CKOpPOCTb pu
HEPaBHOMEPHOM JBIDKEHHUH. Pacdyér myTd W BpeMEHH
JIBYDKCHUS

SIBnenune uHepuuu. 3akoH uHepuuu. B3aummoneiicTBue
TeN KakK MPUYMHA MU3MEHEHUS CKOPOCTH IBWIKEHHUS TEI.
Macca kak Mepa HHEpTHOCTH TeJja

#H#Par### lmotHocTe BemecTBa. CBA3b IUIOTHOCTH C
KOJIMYECTBOM MOJICKYJ B €IMHUIIC 00BhEMA BEIeCTBa
Cuiia KaK XapakTepUCTUKA B3aUMOJICUCTBUS TEI

Cuna ympyroctu u 3akoH ['yka. V3Mmepenue cuibl C
MTOMOIIBIO JUHAMOMETPA

3.7

3.8

#H##HPar### SIBnenne TAroreHus M cuia Tsokectd. Cuia
TSKECTH Ha JpYrux IuiaHerax. Bec Tema. HeBecomocTh
Cuna tpenus. TpeHHE CKOJBXKEHUS W TPEHHUE IOKOSL.
TpeHue B IpUpOJIC U TEXHUKE

3.9

3.10

###Par###Cnoxxenue CuJl, HaIlpaBJICHHBIX I10 OJHOU
psiMoi. PaBHOAEHCTBYIOIIAs CUIT

[TpakTyeckue paboTHI:

OnpeneneHue CKOPOCTH PaBHOMEPHOTO  JBMXKEHHUS
(wrapuka B OKMJKOCTH, MOJIEJIU  3JIEKTPUYECKOrO
aBTOMOOWII W Tak pganee). OmnpeneneHue CcpegHen
CKOpOCTH CKOJIb)XEHUS Opycka WM IIapuka 110
HAKJIOHHOM  IIockocTH. OrmpeneneHue  MIOTHOCTH
TBEPJIOTO Tena. OnpIThI, JEMOHCTPUPYIOIINE
3aBUCHUMOCTb pacTsKeHus (aegopmariiu) Mpy>KUHbBI OT
OPUIOKEHHOM  cuiibl.  OMBITBI, JAEMOHCTPHUPYIOLIHE
3aBHCHMOCTb CHJIBI TPEHUS CKOJIbKEHHUS OT Beca Tela U
XapakTepa CONpPUKACAIOIINXCsI TOBEPXHOCTEN

3.11

@usnyeckue SBICHUA B IIPUPOJE: NIPUMEPHI ABWKEHUSA C
Pa3IMYHBIMKM CKOPOCTSIMU B KMBOW M HEXHUBOW MPHUPOJIE,
JIECTBHUE CUJIBI TPEHUS B IIPUPOJIE U TEXHUKE

3.12

Texuuueckue YCTpOﬁCTBaZ JAUHAMOMCTpP, MOAIIHUITHUKHN

JIABJIEHUE TBEP/IBIX TEJI, JKUJIKOCTEN 1 TA30B

Jasnenune TBEpAoro tena. CrnocoObl yMEHBIIEHUS U

4.1 YBEJIMUYEHUS AaBIICHUS

42 JlaBnenue raza. 3aBUCUMOCTH JIaBJIEHUs Ta3a OT 00bEMa,
TeMIIepaTypbl

43 [lepenaua maBneHHUs TBEPABIMU TEIAMH, YKUIKOCTIMHU U
razamu. 3akoH [lackans. [THeBMaTnyeckue MalimHbl
3aBUCUMOCTh  JIaBJICHHUSA KHJIKOCTH OT  TIIyOUHBI.

4.4 IMuapoctaTudeckuii mapagokc. CooOIIaronmecs CoCypl.
['mapaBiaruecKiue MEXaHUu3MBbl

4.5 ATtmocdepa 3emnu u armocdepHoe naBieHue. [IpuunHbl




CyIIIECTBOBaHUS BO3AYIIHOW 00010ukn 3emin. OmbIT
Toppuuernnu. 3aBUCUMOCTb aTMOC(HEPHOTO JaBICHUS OT
BBICOTHI HaJ] yDOBHEM MOPS

4.6

4.7

4.8

4.9

W3mepenne armocdepHoro npaeneHus. [Ipubopsl ans
U3MEpeHHs aTMOC(HEPHOTO AaBIICHUS

JlefictBue KUAKOCTM M Ta3a HAa IOTPYKEHHOE B HUX
Tesno. BelTankuBaromas (apxumesnoBa) cuila. 3aKoH
Apxumena

[InaBanue Tten. Bo3ayxornnaBanue

[TpakTuyeckue paboOTHI:

HccnenoBanue 3aBUCUMOCTH BEca Tela B BOAE OT
00béMa TOTrpYKEHHOH B IKMIKOCTb YacTH Tela.
Onpenenenre BbITATIKUBAIOIIEH CUIIbI, JEHCTBYIOIIEH Ha
TENOo, NOrpyk€HHOoe B  JKMIKOCTb.  [IpoBepka
HE3aBHCHMOCTH BBITAJIKUBAIOIIEH CHIIBI, IEHCTBYIOIIEH
Ha TeJIO B JKUAKOCTH, OT Macchl Tena. OnbIThl,
JEMOHCTPUPYIOIIME  3aBUCUMOCTb  BBITAIKMBAIOLICH
CUJIbI, JIEUCTBYIOIIEH Ha TEJIO B JKUJKOCTH, OT 00bEMa
MOTPYKEHHON B KMJIKOCTh YacTH TeJla U OT IUIOTHOCTHU
xuakoctd.  KoHcTpyupoBanume — apeomeTpa MM
KOHCTPYMpPOBaHUE  JIOAKM U  ompejeseHue  eé
Ipy30M0bEMHOCTH

4.10

dusnueckue  ABJICHUS B TPUPOJAC.  BIIUSHUC
aTMOoc(hepHOro JaBJICHHS HA )KUBOW OpPraHU3M, TUIABAHHC
pBIO

411

TexHuueckue YCTPOWCTBA: COOOIIAIOIIMECS COCYbI,
YCTPOMCTBO BOJONPOBOJA, TI'MJPaBIMYECKUN IIpecc,
MaHoOMeTp, OapoMeTp, BBICOTOMEp, MOPIIHEBOM Hacoc,
apeoMeTp

PABOTA, MOITHOCTbD, DHEPTUA

5.1
5.2

5.3
5.4

5.5

5.6
5.7

5.8

59

Mexanuyeckas pabora

Mexanndeckas MOITHOCTb

[Tpoctble MexaHM3MBI: pblyar, OJIOK, HaKJIOHHAas
10cKocTh. [IpaBuio paBHOBecHs pblyara

[IpumeHeHne mpaBuia paBHOBECHUS pblyara K 0JIOKY
«3omotoe  mpaBuiao»  MexaHuku.  Koadduument
II0JIE3HOTO NEeNCTBUS MEXAaHHU3MOB. IIpocteie
MEXaHHU3MBI B OBITY U TEXHUKE

[ToTeHanpHas SHEPrum TeJa, MOJHIATOr0 HaJ 3eMIIER
Kunernueckast sneprus

ITonHass MexaHudeckass SHEPrusl. 3aKOH W3MEHEHUs HU
COXpaHEeHMsI MEXaHUYECKON IHEPTHH

[IpakTuueckue paboThI:

#H#Par###Onpenenenue pabOThl CUJIBI TPEHUS NpHU
PaBHOMEpPHOM JBM)KEHMHM Tella 10 TOPU3OHTAIbHOMI
nosepxHoctu. MccnenoBaHue yciaoBHM —paBHOBECHS
ppiuara. HM3mepenme KIIJI HakIOHHONW IJIOCKOCTH.
M3ydeHne 3aK0Ha COXpaHEHHsI MEXaHUYECKON YHEPTUH




dusnyeckue SBICHUS B MPUPOJE: pbIYard B Tele

5.10
YeJI0BeKa
TexHuueckne YCTpOMCTBA: pblyar, MOABUXKHBIA U
511 HETOJABMKHBIM OJIOKW, HaKJIOHHAs IJIOCKOCTh, MPOCTHIC
MEXaHU3MBI B OBITY
8 KJIACC
Kon Kon
IIpoBepsieMble 31€eMEHTHI COAePKAHUSA
pasjiena 3J1eMeHTa
TEIUJIOBBIE ABJIEHU A
OCHOBHBIE  TOJIOKEHHSI ~ MOJIEKYJIIPHO-KUHETHYECKON
6.1 TEOpUU CTPOCHUS BemlecTBa. Macca ©  pa3Mmepbl
MoJieKys.  OmBITBI,  TOATBEP)KIAIOIINE  OCHOBHEBIC
MOJIOKEHUS MOJICKYIISIPHOKUHETUYECKON TEOPUH
Mogenu  TBEPAOro, OKUAKOTO W ra3o00pa3zHOro
6.2 cocrosiHuil BemecTBa. Kpucramnumdeckue u amopdHbie
Tena
OObsicHEHUE CBOICTB razoB, )KMJIKOCTEH U TBEPIBIX TEJ
6.3 Ha OCHOBE TIOJIOKEHUH MOJEKYJIIPHOKUHETHUECKON
TEOPHH
6.4 CMaunBaHuE U KalWUISIPHbIE SIBJICHUS
6.5 TemoBoe pacupeHne u cKaTue
6.6 Temmeparypa. CBs3b TeMmmepaTypbl €O CKOPOCTBIO
TEIUIOBOTO JIBH)KEHUS YaCTHUIL
6.7 Buytpennss sueprusa. CrnocoObl H3MEHEHUs! BHYTpPEHHEH
' SHEpIuu: Terjonepeaya U copepiieHue padoThl
6 6.8 Bunsl Tennonepenauu: TEIIONPOBOIHOCTb, KOHBEKIIUS,
U3ITy9YeHUE
6.9 KomnyectBo  TemnoTel.  YienbHas — TEIIOEMKOCTH
' BEIIIECTBA
6.10 TennooOMeH u TeIOBOe paBHOBECHE. YpaBHEHHE
TEIUIOBOTO OanaHca
6.11 [InaBnenne n OTBepAECBaHNE KPUCTALUTNIECKUX BEIIECTB.
VY nenpHas TEMI0Ta MIIABICHUS
[TapooOpazoBanne ¥  KoHAeHcauus. Vcmapenue.
6.12 Kunenue. VYpaenbHas  Temiota mapooOpa3oBaHUS.
3aBHCHMOCTH TEMIEpPATYphl KHIIEHUSI OT aTMOC(EpPHOTO
JTaBJICHUS
6.13 BnaxxnocTs Bo3iyxa
6.14 OHeprus ToIIMBa. Y 1eibHasl TENJI0Ta CTOPAHUS
[Mpunnumner  pabotel  TeroBbix  aurarenein  KIIJ]
6.15 TETUTOBOTO JABHTaTeNsl. TeruioBble ABUTATENN W 3alluTa
OKpY’KaroIen cpebl
6.16 3aKOH COXpaHEHHUs U MPEBPAILCHUS] JHEPTUHU B TEIIOBBIX




poreccax

6.17

6.18

6.19

[IpakTrueckue pabOTHI:

#HHPar##H#OnbITel 10 OOHAPYXKEHUIO JIEHCTBHA CHJI
MOJIEKYJISIPHOTO MPUTSKECHHUS.

#H#HPar#H###0OnbITEl 110 BBIPALMBAHUIO  KPUCTAJIJIOB
MTOBapeHHO CoM WM caxapa.

H#HHAPar###0nbITl 110 HAOMIOAEHUIO  TEIIOBOTO
paciIMpeHus ra3oB, )KUJIKOCTEH U TBEPABIX TEIl.
###Par#H#Onpenenenue naBieHUsl BO3Qyxa B OallJloHE
HIIpuULa.

HHAPar###0nbITbl, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTH
JaBJICHUS BO3[yXa OT €ro o0bEéMa M HarpeBaHUs WU
OXJIQKICHHUSI.

#H##Par###1IpoBepka TUNOTE3bl JTUHEHHON 3aBUCHMOCTH
JUIMHBI  CTOJIOMKA JKHJIKOCTH B TEPMOMETPHYECKOMN
TpyOKe OT TeMIEepaTyphl.

#H##Par#H##Habmonenue U3MEHEHUS BHYTPEHHEH
SHEPTUU Tela B pe3ylbTaTe TEeIulonepenayd u padoThl
BHEIITHUX CHIIL.

#H##Par###lccnenoBanue SBJICHUS TEIUIOOOMEHa IpH
CMEIIMBAHUH XOJOJIHOU U rOpsYEr BOJIBI.
#H##Par###OnpenencHue KOJINYECTBA TEIIOTHI,
MOJIYYEHHOTO BOJIOW MpPH TEIIOOOMEHE C HarpeThiM
METAITUYECKUM [IUITUHAPOM.

#H##Par#H#Onpenenenue  yIelbHOM  TEIIOEMKOCTHU
BEIIECTBA.

#HH##Par####lccnenoBanue mpoiecca UCIapeHus.
#H##Par###0OnpenencHue OTHOCHTEIIBHOW — BIAXKHOCTH
BO3/IyXa.

###Par##Onpenenenue yneabHONW TEIIOTHI TJIaBJICHUS
h11:91 7

Odusnyeckue SBICHHUS B MPUPOAE: IOBEPXHOCTHOE
HaTSOKEHWE W KalWULIPHBIE SIBIEHUS B IPHUPOAE,
KpUCTaJIIBl B IIpUpoae, uznydenue CoiHIa, 3aMep3aHue
BO/I0EMOB, MOPCKHE OpH3bl; 00pa3oBaHue POCHI, TyMaHa,
MHesl, CHera.

TexHnueckue  ycTpoWcTBa:  KallWJUIAPBL, IPUMEPHI
WCIIOJIB30BAaHUS KPUCTAIJIOB, JKUJIKOCTHBIA TEPMOMETD,
JaTYUK TEMIIEpaTypbl, TEPMOC, CHCTEMa OTOILICHUS
JIOMOB, THTPOMETpPBI, NCUXPOMETP, MapoBas TypOHHa,
JIBUTATEIb BHYTPEHHETO CrOpaHUsl.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Onexrpuszanus Tei. J[Ba poga dJIEKTPUUECKUX 3apsioB
B3aumopneiictBue 3apsbkeHHBIX  Ten.  3akoH  Kynona

7.2 (3aBHCHMOCTD CHJIBI B3aUMOJIEMCTBUS 3apsKEHHBIX TE OT
BEJIMYMHBI 3aps10B U PACCTOSHUSI MEXTY TEJIaMH)
Onexrpuueckoe nose. Hanpsyk€HHOCTh 2JEKTPUUECKOTO

7.3 nonst. IIpyHIUMD Cyneprno3uiuu 3JIEKTPUYECKUX TMOJIER

(Ha KaUeCTBEHHOM YPOBHE)




Hocutenu »siekTpuyeckux 3apsaoB. DJIEMEHTapHBIN

7.4 anektpudeckuid 3apsaa. Ctpoenne aroma. [IpoBoguuku u
TUDIICKTPUKU

7.5 3aKOH COXpaHEeHHUsI AJIEKTPUUECKOTO 3apsiia

76 DJIEKTPUYECKUH  TOK.  YCIOBHS  CYIIECTBOBAHUS
NEKTPUYECKOr0 TOKA. VICTOUHMKH IOCTOSTHHOT'O TOKa
Jencreus 3IEKTPUYECKOIO TOKa (TemoBoe,

1.7 XUMUYECKOE, MAarHuTHOE). DJEKTPUYECKUH TOK B
AKHUAKOCTAX U razax

78 Onextpuueckas uenb. Cwia TOKa. OJIEKTPUUECKOE
HarpsHKeHHe

79 ConpoTuBieHue IIPOBOJIHUKA. VY aensHOE
COIIPOTHBIICHUE BEILIECTBA

7.10 3akon Oma a1 yd9acTka 1enu

711 [locnegoBarenpbHOe M MapajljieIbHOE  COEAMHEHHUE
IIPOBOJTHUKOB

712 PaGota W MOIIHOCTH 3JIEKTPHUYECKOTO TOKA. 3aKOH
Jxoyinsa — Jlenna

713 DNeKTpUYecKue HEenu U MOTPEOUTENH DIEKTPHUECKOMN
sHepruu B ObITy. KopoTkoe 3amblkaHne

714 [ToctosinHbie MarHuThl. B3anmozeilcTBHEe MOCTOSHHBIX
MarHuToB

715 MarautHoe mnone. MarHuTHoe mojie 3eMiu U €ro
3HAuUEHUE JJIS )KU3HU Ha 3emie

716 OmnsiT Opcrena. MaruutHoe ToJie SIEKTPUYECKOTO TOKA.
[IpumeHeHne MeKTPOMarHuToOB B TEXHUKE
JlelicTBME MarHUTHOrO IOJS HA TMPOBOJHUK C TOKOM.

717 3J‘IeKTpOI[BI/IFaTeJ'ILV MIOCTOSTHHOTO TOKaA. I/IcgonL3OBaHHe
JNEKTPOABUTaTeNed B TEXHUYECKUX YCTPONCTBaX U Ha
TPaHCIIOPTE

718 Oneitel @Papages.  SIBineHuMe  2IEKTPOMArHUTHOMN
neaykuuu. [Ipasuino Jlenna
DNEeKTpOTeHepaTop. Cnoco0mI MOTy4YEHUS

7.19 JNEKTPUYECKOM  DHEPrMHM.  OJIEKTPOCTAHLMM  HA
BO300OHOBJISIEMBIX UICTOYHUKAX SHEPTUU
[IpakTuyeckue paboTHI:
OnepIThI 10 HAOTIOJAEHUIO SJIEKTPU3ALUHU TEJl MHIYKIUEH
U IIPU CONIPUKOCHOBEHHH.
UccnenoBanue nA€UCTBHS DJIEKTPUYECKOrO TOJIS  Ha
IIPOBOJHUKY U TUAIIEKTPUKH.
COopka ® mpoBepka pabOTHl DJIEKTPUUYECKON IEeTH

7.20 MOCTOSIHHOTO TOKa.

W3mepenue u peryinpoBaHue CUIIbI TOKA.

W3mepenue u perylnupoBaHue HAPSHKEHHUS.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HIYIIETO Yepes
pE3UCTOp, OT CONPOTUBIICHUS PE3UCTOPA U HAIPSLKEHUS
Ha pe3UCTope.

OnpIThI, JEMOHCTPUPYIOILINE 3aBUCUMOCTD




AJIEKTPUYECKOTO COMPOTUBJICHUS TPOBOJHUKA OT €ro
JUTMHBI, TJIOLAIU TOTIEPEYHOT0 CEUCHHS U MaTepHala.

[IpoBepka mpaBWia CIOXKECHHS HANPSOHKEHUH  TPHU
MOCJIeIOBATEIbHOM ~ COCAMHEHUU JBYX PE3UCTOPOB.
[TpoBepka mpaBuiaa s CHIIBI TOKA IPH IMapalieIbHOM
coequHEHUN  pe3uctopoB.  OmpenencHue  pabOTHI
AJEKTPUYECKOTO TOKa, MAYIIETO Yepe3 Pe3UcTop.
OmpeznenieHre  MOIIHOCTH  3JIEKTPUYECKOTO  TOKa,
BBIZICISIEMOM Ha pe3ucTtope. MccnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, UJIYIIETO Yepe3 JIAMIIOYKY, OT HANPSKEHUS
Ha Heil. Onpenenenue KII/[ narpesarens. MccnenoBanue
MarHUTHOTO B3aMMOJIEHCTBHSI IIOCTOSHHBIX MAarHUTOB.
N3yueHnrne MarHuTHOTO OIS MTOCTOSIHHBIX MarHUTOB TIPH
ux oOweawHeHMHM ©  paznencHun. VccnepoBaHue
JEHUCTBUS DJIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.
OnbIThl,  JEMOHCTPHUPYIOIIME  3aBUCHMOCTH  CHJIBI
B3aMMO/JICHCTBUS KAaTyIIKU C TOKOM M MarHuTa OT CHUJIbI
TOKa W HalpaBlieHUs TokKa B Karymke. V3ydenwue
JNEUCTBUSI MAarHUTHOTO TOJIs Ha TMPOBOAHHK C TOKOM.

Koncrpynposanue u HU3y4YCHHE paboTsl
3IIEKTPOJIBUTATEIA. H3mepenne KII
3JIEKTPOJIBUTATENIbHON  YCTAHOBKH. OnbITHI no

HCCICOOBAHUIO SBJICHUA SHCKTpOMaFHHTHOﬁ HHAYKIHH:
HCCIICNOBAaHNE WM3MCHCHHN 3HAYCHUS U HaIlTpaBJICHUA
HWHAYKIUMOHHOI'O TOKa

7.21

@usnyueckue SBICHHUS B IPUPOJE: DIECKTPUUYECKHE
SBJICHUS B  arMmocdepe, DIJICKTPHUSCTBO  IJKUBBIX
OpPraHM3MOB, MarHUTHOE Moje 3emiu, Apeld MmoICcoB,
POJIb MarHUTHOTO TIOJISA JJIS KU3HHU Ha 3emiie, TOJISIPHOE
CUSIHUE

7.22

TexHnyeckue ycTpoWCTBA: JIIEKTPOCKOI, aMIIEPMETP,
BOJIbTMETpP, PEOCTaT, CYETUUK DJIEKTPUUECKON SHEPIUH,
JIEKTPOOCBETUTENbHbIE  NMPUOOPBI,  HarpeBaTelIbHbIE
ANEKTPONPUOOPHI (mpumepsr), JIEKTPUYECKUE
MIPEIOXPAHUTENN, DIIEKTPOMATHUT, SJIEKTPOJBUTATEID
MIOCTOSIHHOTO TOKa, TEHEPaTop MOCTOSHHOTO TOKA

9 KUIACC
Kon
pasena Konx sanemenrta [IpoBepsiembie 2EMEHTBI COAEPIKAHUS
MEXAHUWYECKHUE ABJIEHUA
81 Mexanuueckoe JABIKEHHE. MarepuanbHas TOUKa.
Cucrema orcuéra
8 8.2 OTHOCHUTEIFHOCTh MEXAHUYECKOTO JIBIKEHUS
8.3 PaBHOMEpHOE MPSAMOIMHEHHOE IBHKCHHE
8.4 ###Par#t#HepaBHoMepHOE NMPSMOJIMHENHOE TBUKECHHE.




Cpennsis ©  MTHOBEHHass CKOpPOCTb Tela  IpHU
HEPAaBHOMEPHOM JIBHXKCHUH

85 VYckopenue. PaBHOyCKOpeHHOE PSMOJIMHEMHOE
JIBUKCHHE

8.6 #H##Par###(CBoboanoe nagenue. OnbiTel ["anumes
###Par##PaBHoMepHOE JBHIXKEHUE 10 OKPY>KHOCTH.

8.7 Ileprion m uactora oOpamieHus. JIuHeliHas u yrioBas
ckopocTH. LleHTpocTpeMuTenbHOe YCKOPEHHE

8.8 [TepBrriii 3akoH HeroToHa

8.9 Bropoii 3akon HetoTona

8.10 Tperuii 3akoH HeroToHa

8.11 HH##Par###] [puHuun cyneprno3uiuu Cuil

8.12 Cuiia ynpyroctu. 3akoH ['yka

813 #H##Par#H##Cuna TpeHus: cuia TPEHUS CKOJIbXEHHUS,
CHUJIa TPEHUS MOKOSI, TPYTHE BUJIbI TPEHHUS

814 #A##Par#H##Cuna  TSOKECTM U 3aKOH  BCEMHUPHOTO
TSATOTEHHUS. Y CKOPEHHE CBOOOIHOTO MaCHHUS

8.15 HBuwxenne  mmaHer  Bokpyr  Comnma.  IlepBas
KOCMHYECKasi CKOpOCcTh. HeBecoMoCTh 1 meperpy3ku

8.16 PaBHOBecue mMaTepuaibHOM TOYKUA. AOCOIIOTHO TBEPOE
TEJO

8.17 #it#Par###PaBHoBecre TBEPIOrO Tella C 3aKPEILUIEHHON
OCBIO BpauieHus. MoMeHT cuiibl. LIeHTp TsxecTu

8.18 Nmnynsc Tenna. U3menenne nmiynsca. MIMmyibsce cuisl

8.19 3aKOH COXpaHCHHS UMITYJIbCA

8.20 ###Par###PeakTUBHOE JBUKEHUE

8.21 Mexanunueckasi paboTa U MOIIHOCTb

8.92 PaGora cun Tsxectu, ymnpyroctd, TpeHus. CBs3b
SHEPTUU U paboThI

8.93 [lorenmmaneHast dHEprus Tena, MOJHATOTO  Ha
MOBEPXHOCTHIO 3eMJTH

8.24 [ToTeHumanpHas SHEPTUsl CKATON NPYKUHBI

825 ###Par###KI/IE{eTI/ILIeCKaH sHeprua.  Teopema 0
KHHETHYECKOW YHEPTUU

8.26 ##H#Par####3aKkoH coxpaHeHHs] MEXaHUYECKOH SHEPrHH
[IpakTuyeckue paboOTHI:
OrmpezienieHne CpenHEe CKOPOCTH CKOJIbXKEHUS Opycka
WM JBWDKEHUS IIapuKa M0 HAKJIOHHOW TUIOCKOCTH.
Omnpenenenre yCKOPEHUsl Tella TPU PaBHOYCKOPEHHOM
JIBM>KEHUH 110 HAaKJIOHHOMU TIOCKOCTH.

8.27 HccnenoBanne 3aBUCHMOCTH IIYTH OT BPEMEHHU IIPH

PaBHOYCKOPEHHOM JIBI)KEHUU 0€3 HaualbHOW CKOPOCTH.
[IpoBepka THMOTE3BI: €CIW TIPH PABHOYCKOPEHHOM
JIBUKEHUH O€3 HadallbHOM CKOPOCTH MYTH OTHOCSTCS
KaKk psAJa  HEYETHBIX YHCENI, TO COOTBETCTBYIOIINE
MIPOMEXYTKH BPEMEHHU OJINHAKOBBI.




10

HccnemoBanue 3aBUCMMOCTH CHITBI TPSHUS CKOJIBKEHUS
OT CWIbl HOPMAJIBHOTO fdaBieHus. OmnpenencHue
koapdunrenTa TpeHHS CKoJbxeHus. OnpenereHue
k*ECTKOoCTU TpYyKuHBL. OmnpeneneHue padOTHl  CHIIBI
TPEHHs] TIPU PABHOMEPHOM JIBIDKCHHUH Tela 10
TOPU30HTANLHOW TOBepXHOCTH. OmpeneneHue padbOTHI
CWJIBI  YOPYrOCTH  TNpuU  HOoabéMe  TIpy3a  C
HUCIIONAB30BAHUEM  HEMOABIDKHOIO M IIOOBHIKHOTO
0J10KOB

dusndyeckue SIBICHUS B IIpupoAc: MpUIMBbI U OTIIMBEI,

8.28 nBukeHue IutaHeT COJIHEYHOM CHUCTEMBl, pEeaKTHBHOE
JBMKCHUE JKUBBIX OPTaHU3MOB
8.99 Texnudyeckue  ycTpoWCTBa:  CIHMIOMETp,  JATYUKH

10JIO’KEHHUSL, PACCTOSIHUS U YCKOPEHUS, PAKEThI

MEXAHUWYECKUE KOJIEFAHUA 1 BOJIHBI

9.1

KonebarenbHoe nBukenne. OCHOBHbIE XapaKTEPUCTHKU
KoJie0aHU: Iepuo/J, YacTOTa, aMILJIMUTY1a

9.2

Maremarnueckuit u IIPY’KWHHBIN MasITHUKHU.
[IpeBpaiieHre 3HEpruy Npu K0J1eOATEeIbHOM JIBUKEHUU

9.3

94

3aryxaromue KkojeOanusi. BbeiHyXaeHHbIE KoneOaHUs.
Pe3onanc

Mexanndeckue BOJHEL. CBOHCTBA MEXAHHYECKUX BOJIH.
[IponosnbHbIE W TMONEpeYHble BOMHBI. [[7TMHAa BOJHBI U
CKOpOCTb €€ pacrnpocTpaHeHUsl. MeXaHU4EeCKHUE BOJIHBI B
TBEPJIOM TeJIe, CECMUYECKUE BOJTHBI

9.5

3ByK. I'poMKOCTB U BbICOTa 3ByKa. OTpakeHUe 3ByKa

9.6

WHnbpa3Byk U yIbTpa3ByK

9.7

[IpakTuueckue padbOTHI:

OmnpeneneHre 4acToThl W Iepuoja  KosebaHui
MaTeMaTHYECKOTO MasiTHUKA.

OmnpeneneHre 4acToThl W Iepuoja  KosebaHui
MPY>KUHHOTO MasiTHUKA

HccnenoBanne 3aBUCUMOCTH  Iepuoja  KoJjeOaHMi
MOJBENIEHHOTO K HHUTH Tpy3a OT JUJIMHBI HUTH.
HccnenoBanne 3aBUCUMOCTH  Iepuoja  KoJjeOaHMi
MPY)XKHUHHOTO MasTHHUKa OT Macchl Tpysa. lIpoBepka
HE3aBUCHUMOCTH nepuoja Kosie0aHui rpysa,
MOJIBEIIEHHOTO K HUTH, OT MacChl rpy3a M KECTKOCTH
npyxuHsl. I3mepenue yckopeHus cB0OOOIHOTO MaieHHs

9.8

dusnueckue sBJICHUS B Oprupoac: BOCHPHUATUC 3BYKOB
JKUBOTHBIMH, 3EMIICTPACCHUC, CEeMCMHUYECKHE BOJIHBI,
IIyHaMH, 5XO

9.9

TexHuueckue yCTpPOMCTBA: DXOJIOT, HCIIOJIb30BAaHUE
yIIBTPa3ByKa B OBITY U TEXHHUKE

OJIEKTPOMATHUTHOE ITOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI

10.1

DNEeKTPOMarHuTHOE MoJie. DJIEeKTPOMAarHUTHBIE BOJHBI.
CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH

10.2

[ITkana 37€KTPOMarHUTHBIX BOJIH




103 DJIeKTpOMarHuTHas npupoga cBera. CKOpPOCTh CBeTa.
BouiHOBBIE CBOMCTBA CBETA
[IpakTrueckue pabOThI:

10.4 N3ydyeHne CBOMCTB  3JIEKTPOMAarHUTHBIX BOJH C
MTOMOIIIbI0 MOOMIIBHOTO Tene(oHa
dusnyeckue SBICHHUS B MPUPOJAC: OUOIOTHUYECKOE

10.5 neiicTBue BUJIUMOTO, yIbTPapuOIECTOBOIO u
PEHTT€HOBCKOI'0 U3JIy4eHU I

106 Texnuueckue YCTPOMCTBA: _ HCIIONb30BaHKE
AIEKTPOMArHUTHBIX BOJIH JJIsSi COTOBOM CBSI3U

CBETOBBIE ABJIEHUA

111 JIyueBast monens cBera. MicTouHMKH cBETa

11.2 [IpssMOnMHENHOE pacIIPOCTPAHEHHUE CBETA

113 Otpaxenue ceta. [lmockoe 3epkano. 3aKOH OTPaXKEHUS
cBeTa

114 [Ipenomiienne cBera. 3aKOH TMPEJIOMIICHHUS CBETa.
[TomHOE BHYTpEHHEE OTpakEHUE CBETa

11.5 JIunza. Xop jtyyen B MH3e

116 OnTudueckast cuctema ¢oroamnmnapara, MHUKPOCKOMA U
TeJecKoIa

117 I'maz kak onTtudeckas cucrema. bim3opykocTs u
JAJIbHO30PKOCTh

118 Pasnoxxenue 6enoro ceera B crektp. OnbiTel HptoTOHA.
CrnosxeHue CIeKTpaIbHBIX IIBETOB. Jlucepcus ceeTa
[IpakTuueckue padbOTHI:
#HHPar###ccienoBanue 3aBUCUMOCTH yria

11 OTpPaKCHHSI CBETOBOTO JIy4a OT yIJIa TaCHHSL.

##HPar##H#113ydeHne  XapakTepUCTHK  M300paKeHHs
IpeIMeTa B IJIOCKOM 3epKalle.
#H#Par###1ccnenoBanue 3aBUCHUMOCTHU yria
MPEJIOMJICHUSI CBETOBOTO Jiyda OT yrjla TaJeHus Ha

119 TPaHUIIE «BO3JIYX — CTEKIIOM.

' ###Par#t#lonyyenne u300pakeHUH € MTOMOLUIBIO

coOuparoIen JTMH3HI.
#H##Par###0npenenenue (POKYyCHOTO PpACCTOSHHS U
ONITUYECKOM CUITBI COOMPAIOIIEH JTHH3BI.
#HHPar#H#OnbITEL 10 pa3joKEeHUI0 Oeyoro cBera B
CHEKTD.
H#HHHPar###OnBITEI IO BOCHPHUSTHIO IIBETA MPEIMETOB
P UX HAOJIOJICHUH Yepe3 IBETOBbIE (PHIBTPHI
dusnyeckue sBIeHUs B mpupone: 3atMeHus CoiHia u

11.10 JlyHbl, 1IBETa TEJ, ONTHYECKUE SIBJICHUS B aTMocdepe
(uBet HeOa, pedpakius, pajayra, MUPax)

11.11 Texauueckune YCTPOMCTBA: OYKH, IIEPUCKOII,
(doToamnmapar, ONTHYECKHUE CBETOBOJIBI

12 KBAHTOBBIE SIBJIEHW
12.1 | OmnbiTel Pezepdopna u muianerapHass MOJAETb aroma.




Mogens aroma bopa

Hcnyckanve W MOIJIONIEHWE CBETa aTOMOM. KBaHTBHI.

12.2 o
JIunenyaTele CIIEKTPHI
12.3 PagnoaktuBHOCTH. Anb(da, 6eTa- u raMmMa-u3y4eHHs
124 Crpoenue aromHoro sapa. HykinoHHas Monenb
aTOMHOTO siipa. M30Tons!
125 PaguoaktuBHble npespamieHud. Ilepumon mnomypacmana
aTOMHBIX SI7IEp
126 SnepHble peakuuy. 3aKOHBI COXPAHEHHUs 3apslOBOTO U
MaccoOBOI'0 YUCEN
12.7 DHeprusi CBI3u aTOMHBIX sifiep. CBsI3b MacChl U SHEPTUH
128 Peakuuu CHHTE3a U JIENICHUS A1Ep. WcTounuku 3uepruu
CouHIia 1 3831
129 SAnepnas _ DHEpreTHKa. [JeiictBue  paguOaKTUBHBIX
U3JTy4YEHUI Ha )KUBbIE OPraHU3MbI
[IpakTuueckue padbOTHI:
HaGntoneHne CIUIOMIHBIX M JIMHEHUaThIX CIIEKTPOB
1210 U3ITy4EHUS.
HccnenoBanue TpEeKOB: U3MEPEHHME SHEPIMHM YaCTHIIBI
110 TOPMO3HOMY ITyTH (110 poTorpadusm).
W3mepeHue painoakTUBHOTO (poHa
®usnyeckue SBICHUSA B INPUPOJAE: €CTECTBEHHBIN
pazroaKTUBHBIN ¢oH, KOCMHUYECKHE Ty4H,
12.11 PAaIUOAKTUBHOE H3JIy4YEHUE MPUPOJHBIX MHHEPAJIOB,
JNEUCTBUE PAaJUOAKTUBHBIX HW3JIyYEHUH HA OpraHU3M
YeJioBeKa
1212 Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

I/IHI[I/IBI/II[yaJ'ILHHﬁ AO03UMCETP, KaMEpa Bunscona




ITPOBEPAEMBIE HA OI'D 110 ®U3UKE TPEBOBAHMSI K PE3YJIbTATAM
OCBOEHUS OCHOBHOM OBPA3OBATEJIBHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepPsIeMOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0230BOro ypOBHSI 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibHOI
NMPOrpaMMbl OCHOBHOI0 00111ero oopaszoBanusi Ha ocHoBe PI'OC

[lonumanue ponu  (QU3MKM B HAydyHOM  KapTUHE  MUDA;
c(hOpMUPOBAHHOCTH 0a30BBIX MPEACTABICHUA O 3aKOHOMEPHOU CBSI3U
U T[I03HABAEMOCTU SIBJICHUN MPUPOIBI, O POJU DKCIEPUMEHTa B
¢usuke, o cucremooOpasymoomeidl poaun (U3MKH B pPa3BUTHH
€CTECTBCHHBIX HAayK, TEXHHUKH M TEXHOJOTud, 00 HBOJIOLUU
(bU3MYECKUX 3HAHUN U UX POJIM B IEIOCTHON €CTeCTBEHHOHAYYHOU
KapTUHE MHUpPA, O BKIAJE POCCHUICKUX U 3apyOekKHbIX YUEHBIX-
(GU3UKOB B pa3BUTUE HAyKU, OOBSICHEHHE IPOLIECCOB OKPYKAIOLIETO
MUpa, Pa3BUTUE TEXHUKU U TEXHOJIOTUN

3HaHMs O BHMJAX MaTepuu (BEIIECTBO W TMOJ€), O JABIKEHUU Kak
croco0e CyIIecTBOBaHUSI MaTeprH, 00 aTOMHO-MOJIEKYJISIPHON TeOpuHu
CTPOCHHUsI BellecTBa, O (U3NYECKOH CYIIHOCTH SIBJICHUEH TPUPOIBI
(MEXaHUYECKHNX, TEIUIOBBIX, OJJICKTPOMArHUTHBIX ¥ KBAaHTOBBIX);
YMEHUE pa3inyaTh SBICHHS 110 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OITBITOB, JICMOHCTPHUPYIOIINX TaHHOE (PU3UIECKOe SBIICHNCE,
YMEHHUE paclio3HABaTh MPOSBICHUE U3YYCHHBIX (U3UUCCKUX SBICHUN
B OKPYXAalOIIeM MHpEe, BBIICISAS UX CYIICCTBCHHBIC CBOWMCTBA
(mpu3HAKH)

Brnagenue ocHOBaMM MOHSATUWHOIO ammapaTta M CHUMBOJUYECKOIO
s3bIKa (DU3UKU M MCIOJIb30BAaHUE WX I pElICHUs y4eOHBIX 3ajady;
YMEHHE XapaKTepH30BaTh CBONCTBa Tel, (U3NYECKUE SBICHUS U
MIPOIIECCHI, UCTIOJIB3YsI (PYHIAMEHTAIbHBIC U IMITUPUIECKUE 3aKOHBI

YMeHne onuchIBaTh N3YYEHHBIE CBOWCTBA Tell U (PU3HUYECKUE SBIICHHUS,
UCTIONB3Ys PU3UUECKUE BETUIHHBI

Bnagenue ocHOBaMM METOJOB HAaydyHOTO TIO3HAHHUS C Y4ETOM
coOuro/IeHHs ITpaBUil 0€30MacHOro TpyJa: HaOoJieHHe (PU3NYECKUX
SIBJICHUM

YMEHHUE CaMOCTOSITENIbHO COOMpPATh AKCIEPUMEHTAIBbHYIO YCTaHOBKY
W3 JaHHOTO Habopa 00OpyIOBaHMS MO HWHCTPYKIIMH, OMHCHIBATH XOJI
OTIBITA U 3aMMCHIBATh €0 Pe3yIbTaThl, ((OPMYIMPOBATH BBIBOBI;
MIPOBEJICHUE NPSIMbBIX U KOCBEHHBIX U3MEPEHUN (PU3NYECKUX BEIUYUH:
YMEHUE IUIaHUPOBATh HM3MEpPEHHs, CaMOCTOSATEIBHO COOMpPaTh
HKCMEPUMEHTAJIbHYI0 YCTAaHOBKY 10 HWHCTPYKIIMH, BBIYHCIATH
3HAUEHUE BEJIIMYMHBl U AHAIU3UPOBATH IOJYYEHHBIE PE3YJbTaThl C
Y4E€TOM 3a/IaHHOU MTOTPENIHOCTH Pe3yIbTaTOB U3MEPEHNN;
IIPOBEJCHUE  HECIOXKHBIX  JKCIEPUMEHTAIBHBIX  HCCIIEJOBAaHMIA;
CaMOCTOSITENIbHO ~ COOMpaTh OSKCHEPUMEHTAIbHYI0 YCTaHOBKY U
IPOBOAMTH  MCCIEAOBAaHWE IO  WHCTPYKLUH,  MPEICTABIATH
MOJIyYE€HHBIE 3aBUCUMOCTH (U3NYECKUX BEIMYMH B BUAE TaOIUI U
rpauKOB, YUUTHIBATh MOTPEIIHOCTH, ENIATh BHIBOJIBI IO PE3yIbTaTaM
HCCIIETOBaHUS

[ToHnmMaHue  XapakTepHBIX  CBOMCTB  (U3MYECKHUX  Mojene




(MaTepuanbHasi TOYKa, aOCOJIOTHO TBEPIOE TEIO, MOJEITH CTPOCHUS
ra3oB, )KPII[KOCTeﬁ )41 TBépI[BIX TCJI, IJIAaHCTApHAdA MOIACJIbL aToOMa,
HYKJIOHHAsi MOJIeJIb aTOMHOTO S/ipa) ¥ yMEHHE MPHUMEHSATh WX IS
00BsiICHEHUS! (PU3UUECKUX MTPOLIECCOB

YMeHue oOBACHATh (PU3MUECKHE MPOIECChl U CBOMCTBA TN, B TOM
yucilie W B KOHTEKCTE CHUTyalUd MPaKTUKO-OPUEHTHUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBIISITH IPUUMHHO-CJIEICTBEHHBIE CBS3U U
CTPOUTH OOBSICHEHHE C OMOPOM Ha M3yuyeHHBIE CBOICTBA (PU3UUECKUX
SBIICHU, (PU3NUECKUE 3aKOHBI, 3AKOHOMEPHOCTH U MOJEIIH

YMmenue pemarth pacu€THble 3amaud (Ha Oaze 2 — 3 ypaBHeHWil),
UCMONb3ys 3aKOHbl U (OpMyJbl, CBs3bIBaOIIUE  (PU3UUECKUE
BCJIMYMHBI, B YaCTHOCTH, 3allUCbIBATh KpPATKOC YCJIOBHC 3aJayu,
BBISIBJIATh HEAOCTAIOLIME JIaHHbIE, BBIOMpPATh 3aKOHBI M (HOPMYIIHI,
HeoOXouMBbIe JUIsl €€ pelIeHMs], UCII0Ib30BaTh CIPABOYHBIE JAHHBIC,
IPOBOJUTh PACUYETHI M OLEHHUBATh PEATUCTUYHOCTh IOJYYEHHOTO
3HaYeHUS (PU3MUYECKON BEIMYMHBI, YMEHUE ONPEILNIATh Pa3MEPHOCTh
(bu3n4ecKoil BEeTMUMHBI, IOJIyY€HHOM! IPHU pEIIeHUH 3a/1a41

YMeHue XapakTepu3oBaThb INPUHUMUIBI  JCHCTBUA TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCIIe OBITOBBIX NPHOOPOB, M MPOMBIIIICHHBIX
TEXHOJIOTMYECKUX IPOLECCOB 10 UX ONUCAHUIO, UCIIONb3Ysl 3HAHUS O
CBOWCTBaX (DU3MYECKUX SBICHUA ¥ HEOOXOoAuMble (PHU3HMUECKUe
3aKOHOMEPHOCTHU

10

11

YMeHue UuCHoJib30BaTh 3HAHUS O (PU3MUYECKUX SBICHHUAX B
HNOBCEIHEBHON KM3HM 111 oOecrneyeHHss ©O€30HacHOCTH NP
oOpamieHUd ¢ OBITOBBIMM ~ HpuOOpaMH M TEXHUYECKUMH
YCTPOMCTBAMH, COXPAHEHHUS 3J10pOBbsl U  COONIONEHUS HOPM
HKOJIOTUYECKOr0 IOBEJCHHUS B OKpYXKalolled cpele; [OHMMaHUue
HEOOXO/MMOCTH MPHUMEHEHHs] JOCTHKEHMHA (UMK U TEXHOJIOTUH
JUISL palfMOHAJIbHOTO MTPUPOI0NIOIB30BaHUS

OnelT moucka, NpeoOpa3oBaHUs M MpPEACTaBICHUS HHPOpMaLUU
(GU3MYECKOro CoAep)KaHus C MCIOJIb30BaHHEM HH(POPMAIMOHHO-
KOMMYHHMKATHUBHBIX TE€XHOJIOTUI; YMEHHUE OLEHUBATh JOCTOBEPHOCTH
NOJYy4eHHOM MH(OpMAlMM Ha OCHOBE HMEIOIIMXCS 3HAaHUH U
JOTIOJTHUTEIbHBIX ~ MCTOYHHUKOB,  YMEHHE  HCIIOJIb30BaTh  IPHU
BBIMOJIHEHUH YYEOHBIX 3a/JaHUil HAay4HO-TIOMYJISPHYIO JIUTEpaTrypy
(GU3UYECKOTO CONEp)KaHUS, CIIPABOYHbIE MaTepuaibl, PECYpChl CETU
WnutepHer; BiageHue O0a30BbIMM  HaBBIKAMU  NpeoOpa3oBaHUS
uH(pOpMallMl U3 OJHOM 3HAKOBOM CHCTEMBbI B JpYIyl0; yMEHHE
CO3/1aBaTh COOCTBEHHBbIE NHCbMEHHBIE M YCTHBIE COOOIIEHHUS Ha
OCHOBE UH(OpPMaIIUU U3 HECKOJIBKHX UCTOYHUKOB




INEPEYEHD 2JIEMEHTOB COAEPXAHMUS, ITPOBEPAEMBIX HA OI'D 110

PU3UKE
Kon IIpoBepsieMblii 3JIeMEeHT CO/Iep:KAHUSA
1 MEXAHUWYECKMUE SABJIEHUA
11 Mexanuueckoe naBwkeHue. MarepuanpHas Touka. Cuctema  oTcuéra.
' OTHOCUTEITBLHOCTD JIBUKEHHS
PaBHOMepHOEe M HepaBHOMepHOe aBHKeHHe. Cpequss ckopocTs. Dopmyna ams
1.2 BBIYUCIICHUSI CPeHEH ckopocTu: V = S/t
PaBHOMeEpHOE TpsSMOTMHENWHOE ABMKEHHE. 3aBUCUMOCTh KOOPIMHATHI TEla OT
BPEMEHH B CIy4ae paBHOMEPHOTO MPSIMOJIMHEHHOTO JBIKCHHUS:
13 MO=Xo+uf
I'padukn 3aBHUCUMOCTH OT BpPEMEHH Ui MPOEKIUU CKOPOCTH, MPOCKIHH
nepeMelIeH s, MyTH, KOOPIWHATHl NPH PABHOMEPHOM IPSIMOJUHEHHOM
JIBI>KEHUH
3aBUCHMOCTh KOODPIHMHATHI Tela OT BPEMEHH B CIy4ae pPaBHOYCKOPEHHOTO
PSMOJIMHEHHOTO JIBUKCHUS:
2
Sl =ve, * i+ * =
<
@opMmynbl Ui TPOEKLIUHU IEPEMENICHUs, MPOCKIUU CKOPOCTH M HPOSKLUH
YCKOPEHUS IPY PaBHOYCKOPEHHOM TPSMOJITMHEHHOM JBKECHHH:
2
14 .s].(r)=vm.-r+a].-3.
U_\'('f) =gy T4, 1,
a.(t)=canst,
Ul.‘cL - Ul.'rL zzax‘gr
I'paduky 3aBUCUMOCTH OT BpPEMEHM ISl HPOEKIUH YCKOPEHHs, MPOEKINU
CKOPOCTH, TIPOCKIIMH TEPEeMEIIeHUsl, KOOPIUHATHI TIPH PABHOYCKOPEHHOM
IPSMOJIMHEHHOM JIBUKEHUU
CBobosnHoe naneHue. PopMysibl, ONKMCHIBAIOIME CBOOOJHOE MaJeHHUE Tena I0
BEPTUKAIM (IBKCHHWE Tela BHHU3 WM BBEPX OTHOCHTEIBHO ITOBEPXHOCTH
1.5 3emnn). I'paduku 3aBUCMMOCTM OT BpPEMEHH JUIsl TPOEKLUUH YCKOPEHHMS,
NPOCKIIMA CKOPOCTH ¥ KOOPIMHATHI TPU CBOOOJHOM TAJIEHUH TeJa TI0
BEPTUKAJIH
CKOpOCTh PaBHOMEPHOTO [BW)KCHHUSI Tella 10 OKpyKHocTH. HampasieHnue
CKOpOCTH.
dopmyna sl BBIYUCIEHUS CKOPOCTH HYepe3 pPaJnyC OKPYKHOCTH W TEPHUOJ
oOparieHus:
1.6
o= iMR
T
LlerTpocTpeMuTensHOE yCKOpeHHe. HampaBieHwe IeHTPOCTPEMHUTETHHOTO
yckopeHusi. Dopmyna it BHIYUCIEHUS] YCKOPEHHUSL:




R
dopmyra, CBSI3bIBAIONIAS IEPHO]] M YACTOTY OOpaIeHHUs:
Y
T

1.7

1.8
1.9

1.10

1.11

1.12

Macca. IInoTHOCTB BCIIICCTBA. (DOpMy.]'Ia JJIs1 BBIYUCIICHUA ITJIOTHOCTH:

_m
v

Cuna — BektopHas pusudeckas BennunHa. CII0KeHUe CUIT
SIBnenne nnepnuu. llepssiii 3akoH HeroToHa
Bropoii 3akon HeroTona:
F=m-a
CoHanpaBlIeHHOCTb BEKTOPA YCKOPEHUs TEJIa U BEKTOPA CUJIbI, IEHCTBYIOIIEH Ha
TEN0
Bzaumopeiictue Ten. Tperuit 3akon HeroToHa:

Fy y=-F_,

TpeHHe IMOKOS U TPECHUC CKOJIbKCHUA. <D0pMyna IJI BBIYUCIICHUA MOAYJIS1 CHUIIBL
TPCHUS CKOJILXKCHUA:

Fszp-N

1.13

Hedopmarust Tena. Ynpyrue u Heymnpyrue aedopManuu. 3aKoH yIpPyrou
nedopmaruu (3akon ['yka):

F=k-Al

1.14

1.15

BCGMI/IpHOG TATOTECHHE. 3aKOH BCCMUPHOTI'O TATOTCHUA:

My -1,
F=Gg. 1 _2

'L
Cuna TsoxecTd. Y cKopeHHe cBOOOIHOTO MaIeHUsl.

®opmyna A BEIYUCIEHUS CUJIBI TSKECTH BOIM3H MoBepXHOCTH 3emutn: F = mg.
JiBmxenue mianet Bokpyr Connua. [lepBas kocMudeckast CKOPOCTb.
HesecoMocTh 1 neperpysku

HNmnynbc Tena — BeKTOpHasi pu3nyeckasi BeIMYMHa.

p=mb




Nmnynbe cuctemsl Ten. M3menenne uMiysbca. MIMIynbe cuiibl

1.16

3aKOH COXpaHCHHS HMITYJIbCA JUIS 3aMKHYTON CHCTEMBI TEJ:
D=0, i, U, =const

PeaktuBHOE JABUXKCHUC

1.17

1.18

Mexannueckast pabora. @opmysa Jsl BBIYUCIEHUS PaOOThI CHIIBIL:

A=Fsooso

Mexanandeckas MOIIIHOCTb:

n=4
I

Kunernueckas u noteHuanbHas 3Heprus. @opMyiia Jjisi BBIYUCIECHUS
KUHETUYECKON IHEPIUu:

2
Teopema o kuHeTnueckou s3Heprun. Popmysa A BHIYUCICHUS TOTEHIMAIbHOU
SHEPIruu Teja, HOAHATOTO
HaI 3eMIIEH:

E,= mgh

1.19

1.20

Mexanuueckas OHCPI'usi:
E=E,+E,

3aKOH COXpaHEHHs] MEXaHU4eCKo! sHeprun. Gopmya ajs 3aKOHA COXPAHEHUs
MEXaHUYECKOM SHepruu B OTCYTCTBHE cHIl TpeHus: E = const.
[IpeBpanieHne MEXaHM4ECKOM SHEPTUU IPU HATMYUU CUIIBI TPEHHUS.

[TpocThie MEeXaHU3MBI. «30JI0TOC PABUIIO» MEXaHUKH.
Peruar. Moment cwist; M - Fl.
YciioBue paBHOBECHSI phlvara:

M +M, +..=0
[TonsrkubIi 1 HenoaABWKHBIN O0510ku. KIT/I mpocThix MexaHU3MOB,
n= Anonesaas

14'3&1‘1:&‘15!

1.21

JlaBnenue TBEPAOrO Tena.
dopmyiia 11 BBIYUCICHUS JABJICHUS TBEPIOTO TeJla:

_F
P=7
JlaBnenue raza. ATMocdepHoe TaBieHue.
lMuppocraTtudeckoe AaBiieHWE BHYTPH KUIKOCTH.
@opmyna sl BBIYMCIICHMS TABJICHHS BHYTPU KUIKOCTH:




p=pgh+p_,

1.22

3akoH [lackans. ['mapaBnuueckuii nmpecc

1.23

3akoH Apxumena. Popmyna ISl ONPEACICHUS BBITAIKUBAIOIICH CHJIBI,
JIEHCTBYIOIIEH Ha TENO, NOTPYKEHHOE B KUIKOCTD UM Ias3:

F_j‘m_ =pgV

Vcnosue nnaBanus tena. [InaBanue CYI0OB 1 BO3AYXOILIaBaAHUEC

1.24

1.25

Mexanuueckue KoneOaHus. AMIUIMTYJAA, TEPUOJ W YacToTa KoJjeOaHWi.
dopmyiia, CBSI3bIBAIOLIAs] YACTOTY U NIEPUOJL KOJIEOaHUI:

Maremarnueckuii M NpPYKUHHBIM MasATHUKA. [IpeBpaiieHue >SHepruu Inpu
K0J1e0aTeNbHOM JIBUKEHUU

1.26

3aTyxaI0mHe KoJIe0aHHUsL. BLIHY)I(IIGHHBIG kosneOanms. Pe3onanc

1.27

1.28

Mexanunueckue BOJHBI. [IpojoibHBIC W TONEpeyHble BOJHBI. J[TMHA BOJHBI U
CKOPOCTb PaCIpPOCTPAHECHUS BOJIHBI:

h=v-T

3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpa’keHUE 3BYKOBOH BOJIHBI Ha T'paHMIIE
IByX cpell. IHdpa3ByK U ylIbTpa3ByK

1.29

1.30

Ipaxmuueckue pabomul

H3mepenne cpenHeil MIOTHOCTH BEIIECTBA; apXMMEIOBOM CHIIBL; KECTKOCTH
OPYXHUHBL, KO3(PPUIMEHTa TPEHUS CKOIbXKEHUS; paOOThl CHIIBI TPEHUS, CHIIbI
YOPYTrOCTH; CPEAHEH CKOPOCTH IBMIKEHHs OpycKa MO HAKJIOHHOM TIIOCKOCTH;
yCKOpeHusi Opycka MNpu JBUKEHUM IO HAKIOHHOW IIOCKOCTH; YacTOThl M
nepuofa KojeOaHUM MaTeMaTHYeCKOro MasTHHMKA; 4YacTOThl M MepHoja
Kosie0aHu NPY)KMHHOTO MasiTHUKA; MOMEHTA CHJIbI, JIEHCTBYIOLLIErO Ha phIyar;
paboThl CWJIBI YNPYrOoCTH MPH MOJbEME Ipy3a C MOMOILBIO HEMOABHKHOTO
6J10Ka; pabOTHI CUJIBI YIPYTOCTH MPHU MOIBEME Ipy3a ¢ MOMOUIbIO MOJBUKHOTO
61oKa.

WccnenoBanue 3aBUCHMOCTH apXMMEIOBOM CHUJIBI OT 00BbEMa MOTrpy:KEHHOMN
YacTH TeJla U OT IUVIOTHOCTH KUJIKOCTH; HE3aBUCHUMOCTH BBITAIKMBAIOIIEH CHUIIbI
OT Macchl Teja; CUJIbl TPEHUS CKOJIBKEHUS OT CHJIbI HOPMAJIbHOTO JTABJICHUS U OT
poJla TIOBEPXHOCTH; CHJIbI YIPYIOCTH, BO3HUKAIOLIEH B NPYXHUHE, OT CTENEHU
nedopmaiuu NPy KUHBI;, YCKOPEHUsI OpyCKa OT yrila HakJOHAa HAaINpaBIISIONICH;
nepuoa (4acToThl) KoJeOaHUI HUTSHOTO MasTHHKA OT JUIMHBI HUTH; MEpUoAa
Kojie0aHuM MPYXUHHOTO MasTHUKAa OT MacChl Ipy3a M KECTKOCTU MPYKUHBI,
HCCJICIOBAaHNE HE3aBHCHUMOCTH TMEpHOoJa KOJICOaHW HUTSHOTO MAasTHHUKA OT
Macchl rpy3a. [IpoBepka ycioBus paBHOBECHs pblyara

Qusuueckue s61eHUs 6 nNpupoode: TIPUMEPHI JBUKEHHS C Pa3IUYHBIMU
CKOPOCTSIMH B KMBOW M HEXUBOU MPUPOJE, NEHCTBUE CHIIBI TPEHUS B IPUPOAE U
TEXHHUKE, TPWIUBHl W OTIUBBI, JBUXKEeHHE IIaHeT COJHEYHOH CHCTEMBI,
PEAKTUBHOE JBUKEHHE KUBBIX OPraHU3MOB, PblYard B TEJIE YEIOBEKA, BIUSHUE
aTMoc(epHOro JaBleHHsS Ha XUBOM OpraHus3M, IUIaBaHHE pbHIO, BOCIPUSTHE
3BYKOB JKUBOTHBIMH, 3€MJIETPSICEHHUE, CEHCMUYECKHE BOJIHBI, IlyHAMH, 3XO




Texnuueckue ycmpoticmea: CHULOMETP, NAaTYMKU IOJIOKECHHUSA, PACCTOSHUSA U
YCKOPEHHS, AWUHAMOMETp, IOALIMUIIHUKYU, PAKEThbl, pPbIYar, IOABUXKHBIM U
HEMOJABI)KHBIA OJIOKHM, HAKJIOHHAs IUIOCKOCThb, IPOCTHIE MEXAHU3MbI B OBITY,

13l cOOO0MIAIOIMeCcs COCY/Abl, YCTPOMCTBO BOJOMPOBOJA, T'MAPABIUYECKHUI Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOM HACOC, apeoMeTp, 3XOJOT,
HCIIOJIb30BaHUE YIbTPa3ByKa B OBITY M TEXHUKE

2 TEIUJIOBBIE ABJIEHU S
OCHOBHBIE  TIOJIOKEHUS  MOJEKYJISAPHO-KMHETHYECKOH TEOpUH  CTPOCHUS

2.1 BemiecTBa. Mojenu TBEPIOTO, KUAKOTO U ra3000pa3HOr0 COCTOSHUM BeEIECTBA.
Kpucrannuueckue u amopdHbIe Tena

29 JBukenne dYactuil BemectBa. CBS3b  CKOPOCTH  JBWKCHHSI YacTHI[ C
Temneparypoii. bpoynosckoe aBmxenue, iupdy3us

2.3 CmauuBaHue ¥ KanWUISIPHBIE SIBICHUS

2.4 TemioBoe pacliupeHue U cxaTue

2.5 TemnoBoe paBHOBECHE

26 BHyTpeHnga sHeprus. Pabora w Teruionepenada Kak CIIOCOOBI M3MEHEHUS
BHYTpPEHHEH 3Hepruu

2.7 Bunpl Tensonepenayn: TeIIONPOBOIHOCTh, KOHBEKIIHS, U3ITy4EeHUE
Harpeanue wu oxnaxzaenue Ten. KonudectBo  TemnoTel. Y aenbHas
TETIIOEMKOCTb:

28 O=am(t,—1)
3aKOH COXpaHEHWsS PHEPIMM B TEIUIOBBIX MpOIEcCax. YPABHEHHE TEILIOBOTO
OamaHca:

29 Q _I_Q +...:D

1 2
Hcnapenve u KouaeHcanus. V3MeHeHHWe BHYTpEHHEH JHEpruM B Tpoliecce
WCTIApEHUsI MW KOHJAeHcauuu. KumneHue IKUAKOCTH. YAenbHas TeroTa

2.10 napoobpasoBanus: L = Q/m

2.11 BnaxxHocTs Bo3iyxa
[InaBnenne u kpucraumzanus. V3MeHeHHe BHYTpEHHEH OSHepruu mpH
TUTABJICHUW W KPUCTAJUIM3AINA. Y IeTIbHAS TETUIOTA TIIABJICHUS

2.12 0

& m
BHyTpeHHSISI SHEepTUs CTOpaHHs TOTUIMBA. Y AeJIbHAS TEIUIOTa CrOpaHUs TOTUIHBA:

2.13 g=Q/m

2.14 [Tpunumns! padots! TemoBbix apurateneil. KI1/I reroBoro asuratens
Ilpakmuueckue pabomol
N3mepenune yaenbHON TEMIOEMKOCTH METaJUIMYECKOTO MUIWHAPA; KOIUYeCTBa

2.15 TEIJIOTHI, TOJYYEeHHOTO BOJOW KOMHATHOM TeMIepaTypbl (HUKCHPOBAHHOM

MacCCbl, B KOTOpPYIO OIIYHOICH Har peTHﬁ HUWJIMHAP, KOJUYCCTBA TCIUIOTHI,
OTJAAHHOT'O HArp€TbiM HUJIWHAPOM, IIOCJIC OIYCKAaHUA €ro B BOAY KOMHATHOM




TEMIEPATypbl; OTHOCUTENBHOM BIIAXXHOCTU BO3/AYyXa; YIEIbHOW TEMJIOTHI
IaBieHuss Jpaa. MccinenoBaHue W3MEHEHHUs TEMIIEpaTypsl BOJBI  IIPH
pa3IMYHBIX YCJIOBHUAX; SIBJICHUS TEIJIOOOMEHAa NpPU CMEIIMBAHUU XOJOIHOU U
ropsiuei BOJbl; IpoLecca UCIapeHust

Duszuueckue s6l1eHU 8 npupoc)e.‘ MMOBCPXHOCTHOC HATSKCHUC W KaAIIUJIIAPHBIC

2.16 ABJICHUSI B MPHUPOJE, KPUCTAILUIBI B MpHupoae, uznydenue ColiHla, 3aMep3aHue
BOJIOEMOB, MOpCKHE OpH3bl; 00pa3oBaHUE POCHI, TYMaHa, HHesl, CHera
Texnuueckue ycmpoticmea. KalWJUIAPBI, IPUMEPHI UCIIOJIb30BaHUS KPUCTAJIIOB,

217 KUJKOCTHBIM TEPMOMETp, JaTYUK TEMIIEpaTyphl, TEPMOC, CUCTEMa OTOILICHUS

' JIOMOB, TUTPOMETPBI, ICUXPOMETP, MMapoBasi TypOUHA, JABUraTelb BHYTPEHHETO
CropaHus
3 OJIEKTPOMAT'HUTHBIE SABJIEHUA

3.1 DnekTpu3anus Tel. J[Ba Bua 3JIeKTPUUECKHUX 3apsI0B

3.2 B3aumonericTBue 3apspkeHHbIX Tell. 3akoH Kynona

3.3 3aKOH COXpaHECHHSI SJCKTPHUECKOTO 3apsiia

3.4 OnexTpudeckoe mosie. Hampsok€HHOCTH  dJeKTpUYecKkoro moiist.  [IpuHmmmn

' CYTNEPHO3UINH SJICKTPUUECKUX MOl (Ha KaYeCTBEHHOM YPOBHE)
35 Hocurenn »snexkTpuyeckux 3apsaoB. JIeHCTBUE AIEKTPUYECKOTO TONS Ha
' aIIeKTpHYecKue 3apsiabl. [I[pOBOTHUKHN M TUDIICKTPUKA
[TocTostHHBIN 2neKkTpuyecKuil TOK. JlecTBus mekTpuueckoro Toka. Cuia Toka.
Hanpsoxenue.

3.6 I =q/t,U=Al
DJIEKTPUIECKOE COMPOTUBIICHUE. Y IETbHOE dIIEKTPUIECKOE CONPOTUBIICHHE:

3.7 R =pl/S

38 3akon Oma aist yyacTka anekrpudeckoit nernu: | = U/R
[TocnenoBarenpbHOE COeNMHEHHE TPOBOTHIUKOB:

I =1,; U=U,+U,; R=R +R,
1 1 2 1 2
39 [MapannensHOE cCOeTMHEHNE TIPOBOAHUKOB PABHOTO COTIPOTUBIICHUS:
U=UgI=I+I;R="22.
2 2 2
CwMerIanHble COeIMHEHUS POBOAHUKOB
310 PaGota u momrHOCTE AnekTpudeckoro Toka. A = Ult, P = Ul
3akoH Jxoyns — Jlenna:
2
311 Qg=I"-R-t
312 OneiT Opcrena. MarHuTHOe IOJie NPSIMOTO IMPOBOJHHMKA € TOKOM. JIMHMM
' MarHUTHON MHIYKLIUU
3.13 MarHuTHoe 1ojie TIOCTOSHHOTO MarHuTa. B3auMonelcTBHE MOCTOSHHBIX




MarduToB

3.14 JleficTBME€ MarHWTHOTO TIOJISI HA IPOBOJAHKUK C TOKOM

3.15 OnbiTel Dapajes. SABneHue 35eKTpoMarauTHor uHaykiuu. [Ipasuio Jlenna
Ilpaxmuueckue pabomul
N3mepenue  DNMEKTPUYECKOTO  COMPOTHBICHUS  PE3UCTOPA;  MOIIHOCTH
ANEKTPUUYECKOTO TOKA; pabOTHI AIEKTPUUYECKOTO TOKA.
HccnemoBanue 3aBUCUMOCTH CHIIBI TOKA, BO3HHMKAIOMIETO B IPOBOJIHHUKE

316 (pe3ucTopsl, JIaMIIO4Ka), OT HANPSKEHHs] Ha KOHIIAX MMPOBOJHHUKA; 3aBUCUMOCTHU
COMPOTHBIICHUS OT JUIMHBI MMPOBOJHUKA, TUIOIIAIN €T0 IMONEPEYHOT0 CEUCHUS U
YI€IBHOTO COMPOTUBIICHHUS.
[IpoBepka mpaBuia JUIsl AIEKTPUUECKOTO HAIMPSHKCHUS TIPHU TIOCTIET0BATEIIEHOM
COCIMHEHUN MPOBOJAHHUKOB; MpaBHJIa ISl CHJIBI JJIEKTPUYECKOTO TOKa IpH
napajuieJIbHOM CO€IMHEHUU ITPOBOJHUKOB (PE3UCTOPHI U JTAMITOUKA)
Qusuueckue s6leHUs 6 npupoode: SIEKTPUYECKUE SBICHHS B aTMocdepe,

3.17 AIEKTPUYECTBO JKUBBIX OPraHM3MOB, MAarHUTHOE ToJie 3eMid, Apeid MooCcoB,
POJIb MATHUTHOTO TIOJIS JIJIS J)KU3HH Ha 3eMIle, MOJISIPHOS CUSTHUC
Texnuueckue ycmpoticmeéa: 3IEKTPOCKON, aMIEpPMETp, BOJBTMETP, PEOCTart,
CUCTYMK  DJIGKTPUYCCKOM  DHEPTrUH,  DJICKTPOOCBETHTEIBHBIC  MPHOOPHI,

3.18 HarpeBaTelIbHbIC ANEKTPOIPUOOPHI (mpumepsi), AJICKTPUUYCCKUE
PEIOXPAHUTEIH, dSJICKTPOMArHUT, OJJIEKTPOJBUTATENh TIOCTOSHHOIO TOKa,
reHepaTop MOCTOSTHHOTO TOKA

3.19 DneKkTpoMarHuTHbIE BOJHBL. [1Ikana 3eKTpoMarHUTHBIX BOJH

3.20 JlyueBas monensb cBeta. [IpsmMonnHeiiHOe pacpoCTpaHEeHUE CBETa

3.21 3akoH oTpaxeHus ceera. [1nockoe 3epkano

3.22 [Ipenomnenue cBera. 3aKOH IPEIOMIIEHUS CBETA

3.23 Hucnepcus cBera

324 Jlunza. Xox nyueit B nunze. DokycHOe paccTosiHue JUH3BL. OnTuyeckas cuia
munsel: D = 1/F

3.25 I'na3 xak ontuyeckas cucrema. OnTuyeckue npruOopsl
Ipaxmuuyeckue pabomul
#H##Par###I3mMepeHe ONTUYECKON CHUJIBI COOMpAroIel JUH3BI; (POKYCHOTO
paccTosiHusI coOuparoleit JTMH3BI (TI0 CBOMCTBY paBeHCTBA pa3MepoB MpeAMeTa U
MU300paxKeHMsI, KOTJla MPEJIMET PACIoNIOKEH B JBOMHOM (OKyce), ToKa3aTes

3.26 IIPEJIOMJIEHUS CTEKIIA.
###Par### IccnenoBanue cBOMCTBa M300paXKEHUsI, MOJYYCHHOTO C TTOMOIIBIO
coOuparomiel JHH3bI, U3MEHEHHUs (OKYCHOTO PACCTOSHHUSI JBYX CII0)KEHHBIX
JIMH3; 3aBUCHUMOCTH yIJia TPEJIOMJICHHS CBETOBOTO Jiyda OT YIJia MajcHUsS Ha
TPaHUIIE «BO3JIYX — CTEKIIO»

3.7 Qu3zuueckue ssneHus 6 npupoode: 3arMmenuss ConHna u JlyHbl, 1BeTa Tel,
onTHYECKHUE SIBJICHUs B aTMocdepe (1BeT Heba, pedpakius, pagyra, MUPax)

328 Texnuyeckue ycmpoticmeéa: OYKH, TIEPUCKOI, QoToanmapaT, ONTHYECKUE
CBETOBO/TBI

4 KBAHTOBBGIE ABJIEHUA

41 PamnoaktuBHOCTH. Anbda-, Oera-, Tamma-usnydenus. Peakuuu anbda-u Oera-
pacmajna

4.2 OmnsiTel Pesepdopaa mo paccesturo anbda-gactuil. [Inanerapras Mmogens aToma

4.3 CocraB aroMHor0 sigpa. M30T0mnbl




4.4

[lepuox momypacmnaja aTOMHBIX SAEp

4.5 SnepHbie peakiuu. 3aKOHbI COXPAHEHHUS 3apsJ0OBOIO U MAaCCOBOTO YHCET
Qusuueckue sA6leHUs 6 Npupode. €CTECTBEHHBIM paJIMOAKTUBHBIA (OH,

4.6 KOCMHUYECKHE JIy4d, PaJUOAKTUBHOE W3JIyUEHUE NPUPOJHBIX MHUHEPAJIOB,
NeiiCTBUE paJIMOAKTUBHBIX U3ITyY€HUN Ha OPraHU3M YeJIOBeKa

47 Texnuyeckue ycmpoticmea: CIEKTPOCKOI, HHANBUAYAIbHBIN JO3UMETP, KaMmepa

Bunbcona, siepHas 3HEpreTuka




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






