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[Iporpamma 10 ¢u3MKe Ha YpPOBHE OCHOBHOTO 00mero oOpa3oBaHUs
COCTaBJICHAa Ha OCHOBE IOJIOKEHUN M TpeOOBaHMI K pe3yjbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 0Opa3oBaTeNbHOW MpOrpamMMbl, NPEICTaBICHHBIX B
dI'OC 00O, a Takxe ¢ yu€Tom ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenogasanus yueOHoro npeamera «DOusukay.

ConmepxxaHue mnporpaMmbl IO (U3MKE HaNpaBlIeHO Ha (QOpMUpPOBaHUE
€CTECTBEHHOHAYYHOW TI'PaMOTHOCTH OOYYalOIMXCSl U OPraHU3ALMI0 HU3YUYEHUS
(Gu3MKK Ha NEATEIbHOCTHOM OcHOBE. B mporpamme mno (u3MKe y4UTBHIBAHOTCS
BO3MOXKHOCTH y4eOHOTO mpenmera B peanum3anuu TpedoBanuii ®I'OC OO0
IUTAHUPYEMBIM JTMYHOCTHBIM U METalpeIMETHBIM pe3yJibTaTaM 00YyUYEeHHs, a TaKXKe
MEXIPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX IMPEAMETOB Ha YpPOBHE
OCHOBHOTI'0 00111eT0 00pa3oBaHusl.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpeieieHue yueOHOro MaTepuana
1o rojam o0ydeHus (IO Kjaccam), MpeuiaraeT NPUMEPHYIO MOCIEA0BATENbHOCTh
U3yYCHUS TeM, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHS MPEAMETHOTO COACPKAHHS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[TporpaMmMa mo ¢usuke pa3zpaboTaHa € LEIbIO OKa3aHUS METOIUYECKOU
MOMOIIIH YYUTEIO B CO3/IaHUU paboueii mporpaMmbl IO Y4eOHOMY MPEIMETY.

®du3zrka ABIAETCS CUCTEMOOOPA3YIOIIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
IPEIMETOB, IMOCKOJBKY (PU3NUYECKUE 3aKOHBI JIeKAaT B OCHOBE IPOLECCOB U
SBJICHUN, W3y4yaeMbIX XHUMHEH, OWoJoruel, acTpoHOMUEH © (U3UICCKOU
reorpaduel, BHOCUT BKJAJ] B €CTECTBEHHOHAyYHYIO KapTHHY MHMpa,
NpeIoCTaBiIsAeT HauOoyiee SCHbIe OOpa3lbl NPUMEHEHWs HAydHOTO MeEToja
MO3HaHMsI, TO €CTh CII0C00a MOyYeHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOMT B (DOPMHPOBAHMHM E€CTECTBEHHOHAYYHOW TI'PAaMOTHOCTH H
MHTEpeca K HayKe y 00y4aroluxcsl.

N3yyenue @u3aukun Ha 0a30BOM YpOBHE MPEINOJIaraeT OBJaJCHUE
CIICYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAy4YHO OOBSCHATH SIBJICHUS;

e OIICHMBATh U TOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS,

e UWHTEPIPETHPOBATH  JaHHbIE W  HWCIOJB30BaTh  HAYYHBIC
JI0Ka3aTeNNbCTBA JUIsl TOTY4ESHHSI BHIBOJIOB.

[lenn wusyueHus ¢GU3MKKM HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
ornpenenensl B Konuenmuu npenoaaBanust yueOHoro mnpeamera «®Pusuka» B
oOpa3oBarenbHbIX oOpraHu3anusx Poccuiickoit ®enepanuu, peaau3yroumx
OCHOBHbIE  0011€00pa3oBaTeIbHbIE MPOrPAMMBbI, YTBEPXKIEHHONW pEHIEHUEM



Komnernn Munucrepcrsa npocsemienust Poccuiickoii @enepanuu (IpoToKosa oT 3
nekaopst 2019 r. Ne [TK4BH).
Hean usyuyeHus pusuku:

IpHOOpEeTEHHE HHTEpeca M CTPEMJICHHS OOYyYaloluXCs K HaydHOMY
U3YYCHUIO TNPUPOIBI, Pa3BUTHE HX HMHTE/UICKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIIECHUS K OKPY KAIOIIUM SIBJICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjabTaTa H3yYCHHUS
OCHOB CTPOCHHSI MaTepHH U (PyHIaMEHTAIbHBIX 3aKOHOB (PH3UKU;
(dbopMUpOBaHHE TPEICTABICHUA O POJIM (U3HKH JUIS Pa3BUTHS JIPYTHX
CCTECTBCHHBIX HayK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHEC  MPEJACTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO eCCHOHANILHOMN ACATEIBPHOCTH, CBSI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIIeMy 00yYEeHHIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a4a4:

npuoOpeTeHre 3HAHWM O JAUCKPETHOM CTPOEHUH  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJIEKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBJICHUSIX

NPpUOOPETEHUE YMEHUIN ONMUCHIBATh U OOBSACHATH (U3UYECKUE SBJICHUS C
UCITI0JIb30BAaHUEM TTOJTYYCHHBIX 3HAHUN;

OCBOCHHME METOJIOB PpEIICHUS MPOCTEUIIUX Pacu€THBIX 3ajlady ¢
UCIIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MIPaKTUKOOPHEHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOJIFOMATh MMPUPOIHBIC SBJICHHUS U BBITIOJHATH OTBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIbHBIC HCCIEAOBAHUS  C
UCIIOJIb30BAaHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(poOpMaIell PU3NIECKOT0 COAEpKaHuUs,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JOCTIIKEHUSIX (DU3UKU, aHAIHU3 U
KPUTHYECKOE OIICHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu podheCCHOHATIBHON JIeSTSILHOCTH, CBI3aHHBIMU
Cc (GU3UKON, M COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UIECKON HAYKH.

Ha uzyuenne ¢usuku (0a30BbI ypOBEHb) Ha YpPOBHE OCHOBHOT'O OOILErO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HeZEN0), B §
KJ1lacce — 68 yacoB (2 4aca B Hezento), B 9 knacce — 102 gaca (3 yaca B HEJETIO).

[Ipennaraemepiii B mporpaMMe no (pu3MKe MepedyeHb JabopaTOpHBIX padoT U
OTBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEIb JIelaeT BIOOP MPOBEACHUS



7a00paTOpHBIX PAOOT U OMBITOB C YYETOM HMHIMBUIYaJbHBIX OCOOEHHOCTEN
oOyJaroluxcs, CIUCKa SKCIEPUMEHTAIbHBIX 3aJaHHi, MpenjaraéMblX B pamKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (HU3UKe.



COAEPXKXAHUE OBYUYEHUA
7 KUIIACC

Paznea 1. ®usuka u e€ poib B IO3HAHUM OKPY:KAOIIEr0 MUPA.

®dusnka — Hayka O mnpupone. SBimeHus npuponabl. PU3NUECKUE SIBICHUS:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BenuuuHbl. M3MmepeHue ¢usnueckux BenuuuH. Pusnueckue
npuoopsl. [lorpentHocts u3mepeHunit. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT MPUPOIY.
EcrecTBeHHOHay4YHBI METOJl MO3HAHMA: HAONIO/EHUE, IOCTAHOBKA HAay4YHOI'O
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 MPOBEPKE FMIOTE3, OOBSICHEHHE
Habmogaemoro aBieHuss. Onucanne GU3NIECKUX SIBJICHUN ¢ TIOMOIIbIO MOJIECIIEH.

Hemoncmpauuu.

1. MexaHuyeckue, TEIUIOBbIE, DJJIEKTPUYECKHE, MAarHUTHbIE, CBETOBBIC

SIBJICHUSI.
2. ®uznyeckue npuOOpPHl U NPOLEAYpa MPAMBIX U3MEPEHUN aHAIOTOBBIM U
U (POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
1. OmnpeneneHue UEHbI ASIEHUS MIKaJIbl U3MEPUTEIBHOIO TpUOopa.
2. M3mepeHue pacCTOSHUMU.
3. H3mepenue 00bEMa KUAKOCTU U TBEPIOTO TENA.
4. OnpeneneHue pa3mMepoB MalbIX TEN.
5. M3mepenue temmeparypbl HNpH MNOMOIIMA KHIKOCTHOTO TEPMOMETpA U
JATYMKA TEMITEPATYpHI.

6. IIpoBeneHue mcciaenoBaHMs MO NPOBEPKE TMIOTE3bI: JAJBHOCTH IOJIETA
HIapyKa, MyIEeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
IyCKa.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS O CTPOCHUM BelleCTBA.

Crpoenue BemlecTBa: aTOMbl W MOJEKYJNbl, HX pa3smepbl. OmbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBm>kenne uactun BemecTBa. CBfA3b CKOPOCTH JBWKEHHS YacCTHI[ C
temnepatypoil. bpoyHoBckoe naBumxkenue, auddysus. B3anmonelicTBue YacTuil
BEILECTBA: IPUTSIKEHUE U OTTAJIKUBAHME.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(KpUCTAJIIMYECKNX) TeJl. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BO/IBI.

Hemoncmpauuu.

1. HaGmonenue OpOyHOBCKOTO JBUKECHHUS.



2. Habmonenne nuddysumn.
3. HabGmiomenue  siBmeHWid,  OOBSACHAIOMIMXCA  NPUTSKECHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuaMeTrpa aromMa METOJAOM psAOB (C  HCIOJNb30BAaHUEM

dboTorpadwuii).
2. OmnbITHI 10 HAOJIIOCHHIO TEIVIOBOIO PACIIMPEHUS ra30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBuKeHHe U B3aUMOAEHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBHIKCHHE.
Cxopoctb. CpenHssi CKOPOCTh MPU HEPABHOMEPHOM IBWKEHUH. Pacuér myTtu u
BPEMEHU JIBUKCHHUSI.
SBneHne uHEpUMHU. 3aKOH HMHEPLUUHU. B3aumopaeicTBHE TeNl KaKk NpUYHHA
W3MEHEHHSI CKOPOCTH JBWXEHUA Tell. Macca Kak Mepa HWHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBS3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
00BéMa BellecTBa.
Cuita Kak XapakTEepUCTHKaA B3auMoOAeHCTBHS Tesl. Cuina ynpyroctd M 3aKOH
['yka. MI3Mepenne cuiibl ¢ MOMOIIBIO JUHAMOMETpA. SIBICHUE TITOTEHHS U CHUJIA
TskecTd. CHila TSDKECTH Ha Ipyrux maHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HANPABJIEHHBIX IT0 OJHOM npsiMoM. PaBHonencTByromas cuil. Cuila TpeHUS.
TpeHue CKOJIb)KEHUS U TPEHUE MOKosA. TpeHre B IpUpPOIe U TEXHUKE.
Jemoncmpayuu.
1. HaGnroneHue MexaHMUeCKOTro JIBHXKEHUS Tela.
2. N3mepenune CKOpOCTH MPSIMOJIUHENHOTO JIBUKCHUS.
3. HaOmronenue siBeHUs HHEPLUU.
4. HalOnroneHue U3MEHEHUs] CKOPOCTH MIPU B3aUMOJEHCTBUM TEl.
5. CpaBHEHHE Macc M0 B3aUMO/ICHCTBUIO TEll.
6. CrnoxeHue CuJjl, HapaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopuvie pabomul u onvimel.
1. OmpenesieHHEe CKOPOCTH PaBHOMEPHOTO JABUXKEHUS (IlIapuKa B KUIKOCTH,
MOJIEJIN AJNEKTPUUECKOT0 aBTOMOOMIIS U TaK JaJiee).

2. OmpeneneHre CpeaHEN CKOPOCTH CKOJBKEHHS Opycka WM IIapuKa To
HAKJIOHHOM ITUIOCKOCTH.
OmnpeneneHue MIOTHOCTH TBEPAOTO Tea.

4. OnbITEI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTb pacTsbKeHUs (nedopMariun)
MPY>KUHBI OT MPUII0KEHHOM CHUIIBL.

5. ONBITBI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIbKEHUSI OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCSI TOBEPXHOCTEM.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEJTUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCMMOCTh JaBJEHUSI raza OT 00bEMa, Temmeparyphl. llepemada maBieHUs
TBEPJBIMU TEJIAMH, KUJAKOCTIMU U razamu. 3akoH Ilackans. [lHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS KUJIKOCTU OT TiyOuHbl. ['mapocrtaTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHu3Mbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MymrHOW 00o0soukn 3emiu. OmbiT Toppuuemmu. M3mepenue atmocdepHOro
JABJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus aTMOC(HEPHOTO TaBJICHHUS.

JelicTBue XKUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoraBanue.

Hemoncmpauuu.
3aBUCHUMOCTh JAAaBJICHUA ra3a OT TEMIEPATYPHI.

[lepenaua naBiIeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCMMOCTh BBITAJKUBAIONIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu

T€Ja U MIIOTHOCTH )KUAKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YcloBHE IUJIaBaHUA TeJ: IJABaHUE WJIM MOTPYKEHHUE TEN B 3aBUCUMOCTH
OT COOTHOUIIEHUS INIOTHOCTEN Tea U )KUIKOCTH.

Jlabopamopnvie pabomul u onvimaul.

1. HccnepoBanue 3aBUCMMOCTH Beca Tela B BOJE OT 00bEMA MOTPYKEHHOU B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIIECH  CUJIbI, JCHUCTBYIONIEHM Ha  TEJoO,
MOTPYKEHHOE B KUJKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHIIbL, JEUCTBYIOIIEH HA TEJIO
B JKUJIKOCTH, OT MacCChlI TeJa.

4. OnbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHUJIBI,
JEUCTBYIOLIEH Ha TEJIO B XKUAKOCTH, OT OOBEMa MOTPYKEHHOW B
KUJKOCTh YaCTH T€JIa U OT MJIOTHOCTH >KUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIpEICIIEHUE €€ TPY30MOABEMHOCTH.
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Pa3zgea S. PaGora u MOIIHOCTB. JHeprus.

Mexanudeckast pabota. MOITHOCTb.

[TpocTeie MexaHM3MBI: pblYar, OJIOK, HaKJIOHHAs IUIOCKOCTh. [IpaBumio
paBHOBecHsi peluara. IIpumeHeHHMe TmpaBWiIa paBHOBECHsI pbluara K OJIOKY.



«3onoroe mnpaswio» MexaHuku. KIIJI mnpocteix wexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckass odHeprusa. KuHeTtmyeckas W NOTEHUHAIBHAS DHEPTHS.
[IpeBpaleHre OTHOTO BU/Ia MEXAaHUYECKOW SHEPTUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaul.

1. Omnpenenenue paboOThl CUJIbI TPEHUS NPU PAaBHOMEPHOM JIBUKEHUU Teja

10 TOPU30HTAIBHON TIOBEPXHOCTH.

2. HccnenoBanue ycnoBui paBHOBECHS pblyara.

3. H3zmepenue KIIJl HaK1OHHOM TIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPaHEHUs MEXAHUYECKON YHEPIUM.

8 KUIACC

Paszneu 6. TeruioBbie siBJICHUA.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJIIPHO-KMHETHUECKOW TEOPUU CTPOCHMS
BemecTsa. Macca M pasmepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKAAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOW TEOPHUU.

Mopgenu TBEPAOrO, KUJIKOTO M Ta3000pa3HOTO COCTOSHHUM BEIIECTBA.
Kpucrannnueckue u amopdusie Tena. OObsICHEHHE CBOWCTB ra3oB, XKHJIKOCTEH U
TBEPABIX TEI HAa OCHOBE IIOJIOKEHUN MOJIEKYJIIPHO-KUHETUYECKOM TEOPUH.
CmaunBaHN€E U KallWJUISIPHBIE SIBIICHUS. TEMIOBOE pACIIMPEHUE U CKATHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHHsisi sHeprusi. CrnocoObl HM3MEHEHHsS BHYTPEHHEH HHEPruu:
TeIuIonepesaya " COBEpLICHUE paboThI. Bunpl TeIUIoNepeaun:
TEILIONIPOBOIHOCTb, KOHBEKIIUS, U3IyUYEHHUE.

KonuvecTBo TemnoTsl. YaenbHas TEMIOEMKOCTh BellecTBa. TemiooOMeH u
TEIJIOBOE paBHOBecHE. YpaBHEHHE TeIoBoro Oamanca. IlmaBneHue wu
OTBEPACBAHUE KPHUCTALUIMYECKUX BEIIECTB. YJAENbHAsA TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konjaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOro
JTaBJICHHS.

BnaxHocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHusl.

[Tpununer pabotel TermoBeix apurareneir KIIJ[ TemoBoro asurarens.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOLIEH CPEJIBL.

3aKOH COXPAaHEHUS U MPEBPAILECHUS YJHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKEHHUS.
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Hab6nronenune nuddysuu.

HabGnronenue siBjeHUil cMauuBaHUs U KallWJUISIPHBIX SIBJICHUM.
HabGnroneHue TemioBoro paciupeHus Teml.

W3MeHeHne naBieHus raza Ipu U3MEHEHHH 0O0bEMa M HarpeBaHUM WIIU
OXJIaXKICHUH.

[IpaBuita n3MepeHus TEMIIEPATYPBI.

Bunae! Tenmonepenayn.

OxJax/1IeHue TpU COBEPUIEHUH PabOTHI.

HarpeBanue npu coBepuieHH pabOThl BHEITHUMU CHUJIAMH.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMYHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenune moctossHCTBA TeMITepaTyphl MPH TIABJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnwie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

OnbITE IO OOHAPYKEHUIO IEUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKCHUS.
OMnbITHI MO BBIPAIIMBAHUIO KPUCTAUIOB MOBAPEHHOM COJIM UJIK caxapa.
OnbITEl 110 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUTOHE MIMPHUIIA.

OMnbITEI, AEMOHCTPUPYIOIIME 3aBUCUMOCTH JIaBJICHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs WA OXJIAKICHHUS.

[IpoBepka runoTe3sl JIMHEMHONW 3aBUCUMOCTH JITMHBI CTOJIOMKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.

HaGmronenne wu3MeHeHUsT BHYTpPEHHEH OHEpPruM Tella B pe3yJibTare
Terionepeaayn U paboThl BHEIIHUX CHUJI.

UccnenoBanue siBeHUsI TEIIOOOMEHA MPU CMEIIUBAHWUU XOJIOJHOM U
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MpH
TEII000MEHE C HAarpeThiM METATUIMUECKUM LIHJITHHAPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanne mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

Onpenenenue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Paznen 7. DjekTpruyecKkue 1 MATHUTHbIE SIBJICHUS.

Onexktpuzanusi Tena. JBa poja 3iIeKTpUYECKUX 3apsanoB. BzaumopercTBue
3apspKeHHbIX  Ten. 3akoH KymoHa (3aBUCUMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSHKEHHBIX TEJT OT BEJIUYUHBI 3aPSI0B U PACCTOSHUSI MEXKIY TETIAMH ).

DnekTpuueckoe mosie. Hanpsok€HHOCTh 3yieKTpuueckoro mojs. IlpuHiun
CYNEPHO3UIIUN IEKTPUUECKUX TI0JIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3apsioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3aps/l.
Crpoenne aroma. IIpoBOAHMKM W JHMAJIEKTPUKH. 3aKOH  COXPAHEHHS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKAa.
W cTOYHUKN TOCTOSIHHOTO ToKa. JIeMCTBUS 3JIEKTPUYECKOro ToKa (TEIUIoBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUECKUI TOK B KUAKOCTIX U ra3ax.

Onextpuyeckasd nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOHKEHUE.
ConpoTuBiieHHE NPOBOJHUKA. YIEIbHOE CONPOTHUBJIEHUE BellecTBa. 3akoH Oma
a1 ydactka uend. llocienoBarenbHOe W MApaJJIEIbHOE  COEAMHEHUE
MIPOBOJHUKOB.

PaGota u wMomHOCTh 3neKkTpuueckoro Toka. 3akoH Jlxoyms—JIenma.
DneKkTpudecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHATHL.  B3auMoAeMCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnutHOoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €70 3HAYECHUE JUIA )KU3HU Ha 3eMIle.
Omeir  Opcrena. MarauTHoe T1OJIe  JJIEKTPUYECKOro Toka. [IpumeneHue
AIIEKTPOMArHUTOB B TEXHUKE. J[eMICTBME MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.
DNEKTPOABUIaTeNb IOCTOSIHHOIO TOKa. VCronb30BaHME >SIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

OnbiTel @apajnes. SABneHne 3JeKTpoMarHuTHOM MHAyKIuU. [Ipasuno Jlenna.
DIIEKTpOreHepaTop. Cnoco0bl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DNEKTPOCTaHIIMU Ha BO30OHOBIISIEMBIX HCTOUHUKAX SHEPIUU.

Jemoncmpayuu.

DJekTpur3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEIN.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKIMS.
3aKOH COXPAHEHMS JIEKTPUYECKUX 3apsAI0B.
[TpOBOJTHUKM U TUIIAEKTPUKHU.
MopenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cToYHMKM TOCTOSIHHOTO TOKA.
JIeiCcTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B AKUJIKOCTH.
. I"'a30BbIi1 pa3ps.
. I3MepeHne cuitbl TOKa aMIeEPMETPOM.
. I3MepeHne 3eKTpUIEeCKOro HalpsHKEHUS BOJIBTMETPOM.
. Peocrar n marazuH cCOnpoTUBIICHUM.
. BzaumoiericTBre NOCTOSIHHBIX MAarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH Pa3IeJIECHUs MIOJHOCOB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenrpoBaHre MArHUTHBIX MOJIEH TOCTOSTHHBIX MAarHUTOB.

OmneiT Opcrena.

MarauTHoe 1ose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOTO MOJISL HA POBOJIHUK C TOKOM.

DNEeKTPOABUTATEh IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLIHH.

OmneiTel @apajes.

3aBUCHUMOCTh HANpPAaBJIEHUS HWHAYKIMOHHOTO TOKAa OT YCIOBHHM €ro
BO3HUKHOBEHUSI.

DNeKTpOreHepaTop MOCTOSIHHOTO TOKaA.

Jlabopamopuvie pabomul u onvimaol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAOMIONCHUIO DJCKTPU3ANMHA TEl WHAYKIWEH U TpHU
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DJIEKTPUYECKOIO TOJISI HA MPOBOAHUKH U
JIARJICKTPUKHU.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepeHue u peryJiupoBaHue CUIIbI TOKA.

N3mepeHne U peryJupoBaHUe HAIIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, UAYIIETO 4YE€pE3 pPE3UCTOpP, OT
COMPOTUBJICHUS PE3UCTOPA U HANIPSHKEHUS HAa PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJICHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIONIAAN MOMEPEUYHOrO
CEUYEHHUA U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUW IIPU  ITOCIEI0BATEILHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia i CWIbl TOKa MPU MApAJIETLHOM COCIUHEHUHU
PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICISIEMOM Ha
pe3ucrope.

HccnenoBanre 3aBUCMMOCTH CWJIBI TOKA, MAYIIETO Yepe3 JaMIIOUKy, OT
HaNpsHKECHHS Ha HEW.

Onpenenenue KII/] narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MOCTOSIHHBIX MAarHUTOB.
WN3ydeHne MarHuTHOTO TOJSL  TIOCTOSIHHBIX ~ MAarHUTOB TPU  UX
OOBEMHEHUH U Pa3/ICIICHUN.

HccnenoBanue AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. OnbITEL, J€MOHCTPUPYIOLIME 3aBUCHUMOCTb CHJIBI  B3aWMOJEHCTBUS
KATyIIKH C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJEHUS TOKa B
KATYILKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHHe paboThl AJIEKTPOIBUTATENS.

20. U3mepenue KII/1 351eKTpoABUTaTENBHON YCTAHOBKH.

21. OnbITEI 1O MCCJIEOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
WCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HAINPABICHUS WHIYKIIMOHHOTO
TOKA.

9 KIIACC

Pa3znea 8. Mexannueckue siBJCHHUS.

Mexannueckoe JBWKeHHE. MarepuanbHas Touka. (Cucrema OTCUETA.
OTHOCUTENBHOCTh MEXAHUYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJUHEHHOE
nBrkeHue. HepaBHoMmepHoe npsiMmonnHeENHOE ABWKEeHUE. CpellHsasl 1 MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckopeHHOe mpsiMoiiuHEHOe JBrkeHue. (CBoOo/HOE
najgenue. OnbiThl ["anumes.

PaBHOMEpHOE ABMXEHUE MO OKpYKHOCTH. llepron u yvacrota oOparieHus.
JIuneiHas u yrioBast CKOpoCTH. LIeHTpoCTpeMUTENIbHOE YCKOPEHHUE.

ITepseiit 3ak0oH HproTtoHa. Bropon 3axkoH HeroroHa. Tperuii 3akoH HproToHa.
[IpuHIMII CYTIEPHO3ULINU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHHUs: cujia TPEHUS CKOJIbKEHUS, CHIIA
TPEHUS TTOKOSI, APYTHUE BUJIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOIHOTO
najgeHus. J[Buxenue mianetr BOKpyr Connua. IlepBasi kocmuyeckasi CKOPOCTb.
HesecoMocTh u meperpysku.

PaBHOBecue martepuanbHON TOUYKH. AOCONIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TeJIa C 3aKPEIJIEHHON OChIO BpalieHusi. MoMeHT cuiibl. L[eHTp TsxecTH.

Nmnynec Tena. M3menenne mvmyinbsca. UMmynbe cuiibl. 3aKOH COXPaHEHHUS
MMIyJIbCa. PEakTUBHOE NBUKEHUE.

Mexannueckass pabora ¥ MOIIHOCTB. PabGoTa cHiI TSIKECTH, YIPYTOCTH,
TpeHusi. CBA3b 3HEPruM U padoThl. [loTeHInanbHas 3Heprus Tela, MOJHATOTO HaJl
MOBEPXHOCTHIO 3eMJIM. [loTeHIIManbHast SJHEprUs CxKATOW NMpyKUHbL. KuHeTnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPTHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPI'UH.

Hemoncmpayuu.

1. HalnrogeHue MexaHM4eCcKOro JBUKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell

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

CpaBHEHHE TyTe W TPAEKTOPUIl IBUKEHUS OJHOTO M TOrO ke Tena
OTHOCUTEJIBHO Pa3HbIX TEJl OTCUETA.

N3mepeHre CKOPOCTH U YCKOPEHUS TPSIMOJIMHEWMHOTO JIBUKEHUS.
HccnenoBanye NpU3HAKOB PaBHOYCKOPEHHOTO JBUKECHUS.

Habmroienue 1BUKeHUs Tea 10 OKPYKHOCTH.

Habnrogenne MexaHn4eCcKUX SBJICHH, TPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM U  YCKOPEHHOM JBHKEHUU
OTHOCUTENIBHO KaOMHETa (PU3MKH.

3aBUCUMOCTb YCKOpPEHHs Tela OT MACChl TeJla U ACUCTBYIOLIEH HAa HEro
CHJIBI.

Habnronenue paBeHCcTBa CHII IPU B3aMMOJICHCTBHH TEJ.

M3meHeHue Beca Tena Npu yCKOPEHHOM JBUKEHUU.

[lepenaya uMIrynbca npy B3aUMOJACHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUU NPU B3AUMOACHCTBUU TEN.

CoxpaHeHre UMITyJIbCa IIPA HEYIIPYTOM B3aUMOJICICTBHH.

CoxpaHeHne UMITyJIbca MPU a0COJIFOTHO YIIPYTOM B3aUMOJCHCTBUU.
HabGnrogenne peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUU IPU CBOOOTHOM MaJCHUU.
CoxpaHeHHE MEXaHUYECKOM PHEPTUU MIPHU JABUKEHUH TEJIA MO IEUCTBUEM
NPYKUHBI.

Jlabopamopuvie pabomul u onvimel.

1.

KoHcTpyupoBanue TpakTa Juisi pa3roHa W JaJIbHEUIIEro paBHOMEPHOTO
JIBIKEHUS [IAPUKA I TETIEKKU.

OmpeneneHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WIIW JIBHKCHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpeHHsI Teja MPU PABHOYCKOPEHHOM JBMIXKEHUH TIO
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHU IPH PABHOYCKOPEHHOM
JIBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JBWIXKEHHH 0€3
HayaJbHOM CKOPOCTH MYTH OTHOCATCS KakK pPsJ HEYETHBIX YUCEN, TO
COOTBETCTBYIOIINE IPOMEXKYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHHUS OT CHJIbI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue koddGUIeHTa TPEHUST CKOJIBXEHUSI.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenne pabOThl CUIIBI TPEHHS MPU PABHOMEPHOM JBMKCHHUH Tela
110 TOPU3OHTAIBHOW MOBEPXHOCTH.



10. Onpenenenrie padOThl CWIbBl YIOPYrOCTH TIpU MOABEME Tpy3a C
UCIOJIb30BaHUEM HETOABUKHOTO U MOJBUKHOTO OJIOKOB.

11. 3yueHue 3aK0Ha COXpaHEHHSI SHEPTHH.

Pa3znen 9. Mexannueckune KoJ1e0aHus M BOJIHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUM: IEPHO/I,
4acToTa, aMIUINTyAa. MaTteMaTnuecKui U NpYyKUHHBIM MasTHUKH. lIpeBpamienue
DHEPrUM MPH KOJIeOATETbHOM JIBHKEHHH.

3aryxatomue  koneOanus.  BwiHyxkaeHnole — kojeOanus.  Pe3oHanc.
Mexannueckue BoaHbl. (CBolcTBa MeEXaHW4YecKuX BOJIH. [IpoponibHble U
MONepeyHble BOJIHBL. J[MMHA BOJHBI M CKOPOCTh €€ PacnpOCTPAHECHUSI.
MexaHnueckue BOJIHBI B TBEPAOM TEJE, CEUCMUYECKUE BOTHBI.

3Byk. ['poMKOCTh 3ByKa U BbicoTa ToHa. OTpaxkeHue 3Byka. MH(pa3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu.

1. HaGmrogenue konebaHuM Ten MOJA ACHCTBUEM CUJIBI TSXKECTH U CHUIIBI
YIPYTOCTH.

Hab6nronenue xkonebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabmroieHue BbIHYXIEHHBIX KOJIEOaHUM U pe30HaHCca.

PacnipocTpaneHue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YacTOTBHI.

AKYCTHYECKUIN PE30HAHC.

Jlabopamopnvie pabomul u onvimaul.

1. OnpeneneHue dYacTOThl W MepUoJia KOJEOAHMH MaTeMaTUYECKOTO
MasiTHUKA.

2. OmpeneneHuie 4acTOThl U IEPHOJA KOIeOaHU MPY>KUHHOTO MAaATHHKA.

3. HccnenoBanue 3aBUCHUMOCTH MEpUOJIa KOJEOaHUM MOJBEIICHHOTO K HUTHU
rpy3a OT JJIMHBI HUTH.

4. WccnenoBanue 3aBUCUMOCTH NIEpUOA KOJICOaHUN MPYKUHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCHUMOCTH TepHoJa KoieOaHUl TIpy3a, MOJBEIIEHHOIO K
HUTH, OT MacChl Ipy3a.

6. OmbITbI, JEMOHCTPUPYIOLME 3aBHUCHUMOCTh  IHepuojaa  KoJjeOaHui
IPYKUHHOTO MasiTHHKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUs.

I L

Paznen 10. D1eKTPOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHbIE BOJIHBI.

DNEeKTpOMarHUTHOE  MoJie.  JJEKTpOMarHuTHble  BoOJIHBL.  (CBoOiiCcTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHUTHBIX BOJH. Mcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.



OnexkTpomMarHuTHas npupoaa ceera. CkopocTh cBeTa. BonHOBBIE CBOWCTBA
CBETA.

Hemoncmpauuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  moxmenp  cBera.  HMcrounuku — cBera.  I[IpsMosmHerHOoe
pactnipoctpanenue cBera. 3atmenusi Connia u Jlynsl. Otpaxkenue ceta. [lnockoe
3epKajo. 3aKOH OTPAXKEHUS CBETA.

[Ipenomnenue cBera. 3akoH MpelomieHUs cBera. llonHoe BHyTpeHHee
OTpakxeHHEe cBeTa. lcronb30BaHME TOJHOTO BHYTPEHHETO OTpPaK€HHS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm gyueir B smH3e. Onrtuueckas cucrtema ¢oToarnmnapara,
MUKpOCKONIa M Tejieckona. ['ma3 kak omnrTuueckas cuctema. bin3opykocTh U
JaJTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIIEKTPAJIbHBIX IIBETOB. J{ucnepcus ceTa.

Hemoncmpauuu.

[IpssMONMHEHOE pacpOCTPaHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tomy4yenune n300pakeHUH B TIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Ontuyeckui CBETOBO/I.

Xon nydei B coOuparoreit JIMH3e.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[Tonyuenne n300pakeHU C TOMOIIBIO JTUH3.

[TpuHuun aevictBus oToanmnapara, MUKpPOCKOIA U TEJIECKOIA.

10. Moxens riia3za.

11. Pa3noxenue 6enoro cBera B CIIEKTP.

12. [Tomy4yenue 6em0ro cBeTa MPH CIOKEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopusie pabomel u onvimel.

1. HccnenoBanue 3aBUCMMOCTH YIJla OTpPaXeHHUsI CBETOBOIO Jydya OT yria
naJICHUs.

2. M3yueHue xapakTEpPUCTUK U300paKEHUS MPEAMETA B TUIOCKOM 3epKajie.
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3. I/ICCJ'IGI[OBaHI/Ie 3dBUCUMOCTHU YyIJia IMPCJIOMJIICHHUA CBCTOBOIO Jiyda OT YyTJia
MNaacHWA Ha I'paHUIC «BO3YX—CTCKIIO».



4. Ilonmydenue n300pakxeHMii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Omnpenenenre GOKYCHOTO pacCTOSIHUS MU ONTHYECKON CHIIBI COOMparoieit
JIMH3BI.

6. ONBITHI IO PA3JI0KEHNIO OEJI0r0 CBETA B CHEKTP.

7. OnBITBI O BOCHPHUSTHIO LIBETA NPEAMETOB MPU UX HAOIIOACHUU uepe3
I[BETOBBIC (DPUIIBTPHI.

Pa3znes 12. KBaHTOBBIC SIBJICHUS.

OmnbiTel Pe3zepdpopaa u muianerapHas mozenb aroma. Mogens aroma bopa.
HcnyckaHnue 1 NMOTJIONIEHUE cBeTa aTOMOM. KBaHTHI. JIMHEW4YaThIe CIIEKTPHI.

PagnoaktuBHOCTh. Anbda, 6eTa- U ramma-usinydeHus. CTpoeHue aToMHOTO
anpa. Hyxionnas wmopens aromHoro snxpa. Msoromsl.  PannoakTuBHBIE
npespaiuenus. [lepuoa nomypacnaga aTOMHBIX sIIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAOBOTO M MACCOBOIO YHCEIL.
OHeprus CBsI3M aTOMHBIX sjep. CBsA3p MacCel W dHEpruu. Peakuuu cuHTE3a U
nenenus anep. ctounuku sneprun CoHUA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX M3JIyYEHUU HaA KUBBIE
OpraHU3MBbl.

Jlemoncmpayuu.

1. CHexkTpsl U3JIy4eHHUS U HOTJIOIEHUS.

2. CHoekTpsl pa3IMyHbIX Ta30B.

3. CnekTp BOgopo/a.

4. Habmonenue TpekoB B kamepe BuibcoHa.

5. Pabora cuéTunka HOHU3UPYIOMIUX U3TYyUCHHI.

6. Perucrpanus uzimydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnrogeHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. HccnenoBanue TpEeKOB: M3MEPEHUE SHEPIHHM YacTHULBI IO TOPMO3HOMY

nytH (1o ¢potorpadusim).

3. M3mepeHue pagnoakTuBHOIO (poHa.

IHoBTOpPHUTEIBLHO-00001AO NI MOAYJIb.

[ToBTOpUTENHEHO-0000IAIOMINKA MOAYJIb TIPEAHA3HAYEH JI CUCTEMATHU3alu1
U 000OuIeHHs]  MPEAMETHOTO  COAEpX aHUs M ONbITa  JESITEIbHOCTH,
IpUOOPETEHHOTO MIPU U3YUYEHUU BCETro Kypca (PU3UKH, a TaKkKe JUIsl MOJATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 1o (u3uke s 00yyaroluxcs,
BBIOPABIIIUX ATOT y4EOHBIN MpeMeT.

[Ipy M3y4eHUH JAHHOTO MOIYJI PEATU3YIOTCS U CHCTEMAaTU3UPYIOTCS BUJBI
JIESITEIbBHOCTH, Ha OCHOBE KOTOPBIX 00€CTeynBaeTcsl JOCTUKEHHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  o0y4yeHus, (dopMupyercs
€CTECTBEHHOHAY4YHass TPAMOTHOCTb: OCBOCHUE HAYYHBIX METOOB HCCIEAOBAHMS



SBJICHUN TPHUPOAbI U TEXHHUKHU, OBJIAJECHHUE YMEHHUAMH OOBICHATH (PU3HUECKUE
ABJICHUS, NPUMEHsS IIOJy4YEHHBbIE 3HAHMs, pelaTh 3aJa4d, B TOM YMHCIIE
KA4YE€CTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMINATBHO OEATEIBHOCTHBIM XapaKTep NaHHOIO paszeiia peaau3yercs
3a Ccuér TOro, 4yTo OOyyarolluecs BBIIOJHAIOT 3aJaHusl, B KOTOPBIX UM
IIPENJIaracTCs:

HAa OCHOBE TIOJNyYEHHBIX 3HAHWU pAcClO3HABaTh M HAYYHO OOBSICHATH
(duznyeckue BJIEHUS B OKPYKAIOLIEH IPUPOE U TOBCETHEBHOM JKU3HH;

UCIIOJIb30BaTh Hay4YHbIE METOJIbI UCCIIEN0BaHUs (PU3UUECKUX SBJICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTES3 U ITOIYYEHHS TEOPETUUECKUX BBIBOOB;

OOBSICHSATH Hay4YHbIE OCHOBBI HAmMOOJIE€e BAXKHBIX JOCTHXKEHUN COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCIIOJIb30BAHUS PA3JIUYHBIX HICTOYHUKOB
OHEPIMM Ha OCHOBE 3aKOHA IIPEBPAILECHUS U COXPAHEHMs BCEX U3BECTHBIX BUIOB
DHEPI'UH.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHU A

N3yuyenue ¢u3nKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrate nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs

y oOyuaromierocs OyayT cpopMUpOBaHBI CIEIYIOUIUE JTUYHOCTHBIE PE3YJIbTATHI B
YacTH:

1) naTpUOTHYECKOro BOCIIMTAHMSA:

- IPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSHHIO POCCHUHCKOU
(bu3ruecKol HayKu;

- LIGHHOCTHOE OTHOILIEHUE K JOCTHXKEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpa’kaIaHCKOr0 U JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

- TOTOBHOCTh K aKTUBHOMY Y4YacCTHIO B OOCYKJI€HUU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-ITUYECKUX NPHUHLMIIOB B JESITEIBHOCTH
YYEHOTO;

3) 3cTeTH4eCKOTr0 BOCIIUTAHUSA:

- BOCIIPUSITUE ICTETUYECKUX KAadyeCTB (PU3NUYECKOW HayKu: €€ rapMOHUYHOIO
IOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTU HAYYHOI'0 NMO3HAHUS:

- OCO3HaHWE UEHHOCTH (PU3UYECKON HAyKM Kak MOIIHOTO HHCTPYMEHTa
[TIO3HAHUSI MHUPA, OCHOBBI Pa3BUTHUS TEXHOJOTHUW, BAXKHEHMIIEH COCTABIIAIOLIEN
KYJbTYPBIL;

- pa3BUTHE Hay4HOH JI0003HATEIbHOCTH, HHTEpPEca K HCCIEI0BATEIbCKON
NS TENbHOCTH;

5) ¢opmupoBaHusi  KYJbTYPbl 3A0POBbS MU  JIMOUMOHAJIBHOIO
0J1aromoJIy4us:

- OCO3HaHWE IIEHHOCTH Oe30macHoro oOpa3a JKM3HMU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTU TpaBUi O€30IaCHOrO TOBEJIEHUS Ha
TpPaHCIIOpPTE, HA JOPOrax, C ANEKTPUUYECKUM M TEIUIOBBIM O0OpPYIOBAHHEM B
JOMAIIIHUX YCIIOBUSX;

- c(pOpMUPOBAHHOCTh HaBbIKa pediekcuu, NpHU3HAHHE CBOEro IpaBa Ha
OLIMOKY U TAaKOTO K€ MpaBa y APyroro 4yeaoBeKa,

6) Tpy10BOr0 BOCIIUTAHUS:

- aKTMBHOE Yy4YacTHE B PEIIEHUWU MPaKTUYECKUX 3a/ay (B paMKax CEMbH,
o0pa3oBaTeNbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTHYECKOH W



COIMAIbHOW HAIPaBICHHOCTH, TPEOYIOMUX B TOM YHCIEC U (DUIUIECKUX
3HAHUM;

e - MHTEPEC K MPAKTUICCKOMY U3yUEHUIO TPO(dECCHid, CBSI3aHHBIX ¢ (DU3UKOMH;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpHEHTAIMS Ha TMPUMEHEHHE (HU3WYECKUX 3HAHUM IS pelieHus 3aaad B
0o0JIacTH OKpY>Kalolllel Cpeibl, IUIAHUPOBAHUS TIOCTYNMKOB U OILIEHKA UX
BO3MOYKHBIX IMOCIICICTBUN [T OKPYKAIOIIEH CPEBI;

e - OCO3HaHHME TJI00AIBHOTO XapaKTepa 3KOJIOTHYECKHX MpoOJieM U TMyTed HuX

pelieHus;

e 8) amanTanmum K HU3MEHSIONIMMCS YCJOBHUSIM COLMAJBLHOM W NPHPOIHOM
cpeabl:

e - TOTPEOHOCTH BO B3aUMOJACHCTBUU TMPH BBIMOJHEHUU HWCCICAOBAHUN U
POEKTOB (DM3UYCCKOW HAIMPaBICHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSAM
APYTHX;

e - TIOBBIICHUE YPOBHS CBOEW KOMIIETEHTHOCTH 4Ye€pe3 MPaKTHUUYECKYIO
JIeSITEIbHOCTD;

e - NMOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCII€ (POPMYIHPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNUECKUX OOBEKTAX U SABIICHUSX;

e - OCO3HaHME ACPUIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00JaCTH
bu3uKy;

e - IUIAHUPOBAHHME CBOET0 pPA3BUTHUA B MNPHUOOPETEHHH HOBBIX (PU3MYECKHX
3HAHUM;

e - CTPEMJICHHE aHAJIM3UPOBATh U BBIABIIATH B3aUMOCBSI3U MIPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BaHUEM (PU3NUECKUX 3HAHUM;

e - OLEHKA CBOMX JCHCTBUU C Y4YETOM BIMAHHMS Ha OKPYXAIOLIYI Cpeny,
BO3MOYKHBIX I100aTbHBIX TOCIIEACTBUM.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesymbraTe OCBOCHHS TpoTrpaMMbl IO (HU3UKE HA YPOBHE OCHOBHOTO
oOmrero o6pazoBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOUYAIONIUE TO3HABATEIbHbIC YHHBEPCAIbHBIC yUCOHBIC CHCTBHS,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Y4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHUBEpCAJIbHBIC yUeOHbBIC JICHCTBHSI.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble JJornueckue JeficTBUA:
e BBISBIATHP M XapaKTepU30BaTh CYIICCTBEHHbIC TMPU3HAKK OOBEKTOB
(s1BIEHUI);



yCTaHABJIMBATh CYIIECTBECHHBIA MPHU3HAK KJIACCU(PUKAIINNA, OCHOBAHHMSI IJIS
0000IIeHHS U CPaBHEHHS,;

BBISIBIIATH 3aKOHOMEPHOCTH Y ITPOTUBOPEUHS B pacCMaTpUBaEeMbIX (pakTax,
TAHHBIX U HAOIIOICHUSIX, OTHOCSIINXCS K (DU3HUUECKUM SIBIICHUSIM;
BBISIBJISITh TTPHUYMHHO-CJICAICTBEHHBIC CBS3M TPH W3YYCHUU (PU3NICCKUX
SIBJICHUIA W TIPOIIECCOB, JEaTh BBIBOJBI C MCIOIb30BAHUEM JICTyKTHBHBIX
Y WHIYKTUBHBIX YMO3aKIIIOUCHHUM, BBIIBUTATh THIIOTE3bl O B3aUMOCBS3SIX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITeJIbHO BBIOMpPATh CIOCOO pelieHus y4eOHoM Quinueckoit
3amayn (CpaBHEHHWE HECKOJIBKHMX BapHAHTOB PEIICHHUs, BHIOOpP HamboJee
MOJIXOJISIIIETO ¢ YUETOM CaMOCTOSTEIBHO BBIICJICHHBIX KPUTEPUEB).

ba3oBble ucciieoBare/ibCKHue AeiiCTBUSA:

MICITOJIB30BATh BOIIPOCHI KaK MCCIIEA0OBATENbCKUI HHCTPYMEHT ITO3HAHMS;
IIPOBOJUTH 110 CAMOCTOSITENIBHO COCTABJIIEHHOMY IUIaHY OIIBIT, HECIOKHBIN
(GU3MYECKU JKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOIrO
SIBJICHUS,

OLICHMBaTh HAa MPUMEHUMOCTh M JOCTOBEPHOCTh HH(OpMaLHIO,
IIOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENILHO (POPMYIHPOBaTh 000OILEHNUS U BBIBOJBI 110 pE3yJIbTaTaM
IIPOBENEHHOIO HAOJIIOIEHNUS, OIIBITA, UCCIIEIOBAHMS;

IPOTHO3UPOBAaTh  BO3MOXKHOE JaJIbHEWIee pa3BUTHE  (PU3HMUECKUX
IPOLIECCOB, @ TAKXKE BBIIBUTaTh MPEANON0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBHSIX U KOHTEKCTaX.

Pabora c nndopmanueii:

NPUMEHSTH Pa3IUYHbIE METObl, UHCTPYMEHTHI U 3alpOChl MPU MOUCKE U
orOope MH(POPMALMM WIA JIaHHBIX C YYETOM MPEMJIOKEHHOW Yy4eOHOU
(bu3nYeCKOM 3a7a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U UHTEPHPETUPOBATH MHPOPMAIIIO
pa3IUYHBIX BUIOB U (POPM MPENCTABICHHUS;

CaMOCTOATENIbHO  BBIOMpaTh ONTUMAJbHYIO (OpPMY MpPEICTaBIICHUS
uHQOpMalUu W WUIIOCTPUPOBATH pEIIaeMble 3aJayd  HECIOKHBIMHU
CXeMaMH, AMarpaMMaMi, HTHOU rpauKoi 1 UX KOMOMHALIUSMU.

KoMMyHUKAaTHBHBIEC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

B XO€ OOCYXIEHUsi y4eOHOro Marepuania, pe3yJbTaToB J1Ia0OpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY O00CYKAaeMON TEMbI U
BBICKA3bIBaTh HJEU, HAllEJICHHbIE HA pELICHUE 33Jaud U MOAJAep KaHHe
OJ1aroKes1IaTeIbHOCTH OOIIEHHUS;

COIMOCTABJIATh CBOM CYXICHHS C CYXACHUAMU JPYIMX YYaCTHUKOB
JManora, oOHapyKHBaTh Pa3IUYNe U CXOACTBO MO3UIIHIA;



BBIPAXaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U IMMCbMEHHBIX TEKCTAX;
MyOJIMYHO TIPECTABISTH PE3YNIbTAThl BHITIOJIHEHHOTO (PH3MYECKOTO OIBITA
(9KCIIepUMEHTA, UCCIICOBAHMS, IPOCKTA);

NOHUMATh W WCIOJIb30BaTh  IPEUMYIIECTBA  KOMaHAHOW U
WHIUBUya bHOW pabOThI TpPHU PEHICHUH KOHKPETHOH (U3UUECKON
po0IeMBl;

NPUHUMATH IIEJTH COBMECTHOW JIESATEIILHOCTH, OPTaHU30BBIBATh JCHCTBUS
no e€ IOCTIDKEHHIO: PACIpEeNeNaTh pOJH, OOCYXIaTh NPOLECCH U
pe3yJbTaThl COBMECTHOM paboThl, 0000IaTh MHEHUS] HECKOJIBKHX JIFOICH;
BBITIOJTHSTH CBOIO YacTh pabOThI, TOCTUTAsi KAYECTBEHHOTO PE3yJIbTara Io
CBOEMY HANpABJICHUIO M KOOPAMHUPYS CBOW JEHUCTBHS C JPYTAMHU
YJIeHAMH KOMaH/IbI,

OLIEHMBATh Ka4eCTBO CBOET0O BKJaJa B OOIIMI MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENIHO C(HOPMYTHPOBAHHBIM YUaCTHHUKAMH B3aHMMO/ICHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIEC yqeﬁﬂme HeﬁCTBHH

Camoopranusanus:

BBISIBJIATH IIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYyalUsX, TPeOyIOIIUX
JUIs pelieHns (U3NYeCKUX 3HaHU;

OPUEHTUPOBATbCS B  PA3NIMYHBIX [OAXOAAX IPHUHATUSA  PELICHUN
(MHOUBUOYaJIbHOE, NPUHATHE DPELIEHUS B TpYMIE, NPUHATHE pPEIIECHUMN
rpyIIoN);

CaMOCTOSATENbHO COCTABIAThH aJITOPUTM pelieHHs (PU3MUECKON 3a1auu Uiu
IUTaHa HMCCIIEOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh NIPEIIAaracMble BAPUAHThI pELICHUM;
nenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JIaBaTh aJICKBAaTHYIO OLEHKY CUTYalluu ¥ IPEAIAaraTh IIaH €€ N3MEHEHUS;
OOBSICHATh NPUYUHBI  JOCTHKEHHUS  (HEJOCTHXKEHHS)  pe3ysbTaToB
NeSITeNIbHOCTH, AaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACSITEIBHOCTh (B TOM YHCIE B XOJ BBIIIOJHEHHUS
(U3MYECKOro HMCCIEAOBAHMS WM IPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCA CUTYallUi, YCTAHOBJIEHHBIX OLIMOOK,
BO3HUKIINX TPYIHOCTEH;

OLICHUBATH COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIIOBUSAM;

CTaBUThb ce0s Ha MECTO JIPYroro 4eloBeKa B XOJE CIOpa WM JTUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMAaTh MOTHBbI, HAMEPEHUS U JIOTHKY APYTOro;
npU3HaBaTh CBOE MPaBO Ha OIMIMOKY MpU PEIICHUH (PU3NUECKUX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE K€ IIPaBO APYroro.



INPEAMETHBIE PE3YJIBTATDBI

K xoHiy 00yueHus B 7 Kjacce npeIMETHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITNXCS YMEHU:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHYECKHE  SBJICHUS,
HaOJIOICHUE, SKCIEPUMEHT, MOJeNb, TUIIOTE3a, CAUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHUS BellecTBa (TBEPOE,
KUJKOE, Ta3000pa3HOE), MEXAaHMYECKOE [JIBUKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAECKTOPHUsS, PABHOAEUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznuyath sABiacHUS (Auddy3us, TEIIOBOE IBIKCHHE YACTHUIl BEIIECTBA,
pPaBHOMEpPHOE  JBIDKCHHE, HEPABHOMEPHOE  JIBUKEHUE,  HWHEPIUs,
B3aUMOJICUCTBUE TEJI, PABHOBECHE TBEPJBIX TEI C 3AKPEIUIEHHOM OCBHIO
BpalllCHUsI, TepeAadya MAaBJCHUS TBEPABIMU TENaMH, XUIKOCTAMU U
razamud, arMochepHoe JaBlieHHWEe, IUIaBaHUE TeJ, [PEBpaIICHUS
MEXaHUYECKON SHEpPruu) MO ONHMCAHUI0 UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUYECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBJICHUE U3YYEHHBIX (U3UYECKUX  SBJICHUUA B
OKpYXaIollleM MHpEe, B TOM uHcle (U3UYECKUE SIBICHUS B MPUPOJIE:
MPUMEPBI JIBUKEHUSA C PA3IMYHBIMU CKOPOCTAMH B >KMBOM M HEXUBOU
NpUpoJie, NCUCTBUE CHUJIBI TPEHUST B TMPUPOJAEC U TEXHUKE, BIIMSHUE
aTMOC(EpHOro JaBJCHUS Ha KUBOW OpraHU3M, IJIaBaHHUE PbIO, phlUaru B
TeJIe YeJIOBeKa, MPU 3TOM MEPEBOJIUTh MPAKTUYECKYIO 3a7a4y B YUEOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHH;
OMUCHIBATh U3yUYCHHBIC CBOMCTBA TEJI U (PU3UUECKUE SIBJICHUS, UCIOJIb3YsI
¢dbuznyeckre BEIMUYUHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpPEMS,
MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CHUJIa YIPYTrOCTH, CHJIA TSKECTHU, BEC
Tela, CWia TpeHus, JaBieHue (TBEPAOro Tena, >KHUAKOCTH, Trasa),
BBITAJIKMBAIOIIAs] CHJIa, MEXaHWYecKas paboTa, MOUTHOCTb, IIEYO CHJIBI,
MOMEHT CWJIbl, KO3(Q(UIIMEHT TMOJE3HOr0 JACHCTBUS MEXaHHU3MOB,
KUHETUYEeCKash M TMOTEHIMaTIbHAs JHEPTUsi), MPU ONHCAHUU TPaBUIBLHO
TpakTOBaTh  (U3MUECKUH  CMBICIT  HUCIHOJIB3yeMbIX  BEJIMYMH, HX
000O3HAaueHUs W €IUHUIBI (PU3MUECKUX BEIUYHH, HAXOIUTH (HOPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TpaUKU U3yUSHHBIX 3aBUCUMOCTEH (PM3UYECKUX BEJIIMYUH;
XapakTepu30BaTh CBOWCTBA TeJ, (U3UYECKUE SIBJICHUS U IIPOIIECCHI,
UCIIOJIb3Yys MpaBUJia CJIOKEHHS CHII (BAOJIb OJHOW MpsiMOi), 3aKkoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBECHUS phiuara (0JoKa),



«30JI0TOE€ TMPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXAHUYECKOU
SHEPruH, TpPU DSTOM [aBaTh CIOBECHYIO (OPMYJIUMPOBKY 3aKOHA U
3aMKCBIBATH €T0 MATEMATUUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBICHHUS, IPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyalluil IPAaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBIISAITh NIPUYMHHO-CJIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 12
JIOTHYECKHX IIIaroB C OMOpPOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiate pacy€THble 3amadyd B |-2 JEHCTBHS, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBAIOLIME (PU3MUECKHE BEJIWYUHBI: HAa OCHOBE aHajIM3a
YCIJIOBHS 3a/1a4 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJIMYMHBI B (OPMYNBI U TPOBOAUTH PACUETHI, HAXOAUTH CIPABOYHBIC
JaHHbIE, HEOOXOANMBIE JIs PEIICHUs 3a/1ad, OLEHUBATh PEaJTUCTUYHOCTD
NOJTy4YE€HHOM (PU3NUECKON BEINYNHBI,

pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXXHO pPEIIUTh NpPH MOMOUIA
(U3HYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIICIATH POBEPSIEMOE
npeanosjoxenue  (TUmoresy),  pa3inyaTb W UHTEPIPETUPOBATH
IOJIyYEHHBI pe3ynbTaT, HAXOJUTh OIIMOKM B XOJA€ OIBITA, JeNaTh
BBIBOJIBI I10 €70 pe3yJIbTaTaM;

IPOBOJUTH OMNbBITHI [0 HAOMIONECHUIO (PU3NYECKUX SBICHUH WA
buznyecKux CBOIICTB TEJIL: dbopMyIUpOBaTH MIPOBEPSIEMBIE
IPEO0JIOKEHNS, COOUPATh YCTAHOBKY U3 MPEIJI0AKEHHOTO 000PYAOBAHHUS,
3aMMChIBATh X0/ ONbITA U POPMYIUPOBATH BHIBOBL;

BBIIIOJIHATHh MPSAMBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHH, MAacChl Tela,
o0béMa, CHUJBl M TEMIEPATypbl C MCHOJb30BAHHEM aHAJIOrOBBIX U
nM(pPOBBIX MPUOOPOB, 3AMUCHIBATH IIOKA3aHUS MPUOOPOB C YUETOM
3aJlaHHOM aOCOTIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOANUTDH MCCIEA0BAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKOIN BEIMUUHBI OT
JIPYrol € HCMOJIb30BAHUEM MPSAMBIX HM3MEPEHUN (3aBUCHUMOCTU MYTH
PaBHOMEPHO JBWXKYLIErocs Tejla OT BPEMEHU JIBHJKEHUS TeNa, CHUJIbI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00paOO0TKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHHUS TEJI, CUJIBI
YyIOPYroCTH OT YAJUHEHUS NMPY>KUHBI, BBITAJIKUBAIOIIEH CHIIBI OT 00bEMa
IIOrPYKEHHOM YacTU Tejla U OT IJIOTHOCTH KUAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUM
IUTaBaHMsI TeJl, YCJIOBHMI paBHOBECHs pbluara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4€OHOTO HCCIEAOBaHUA, CcoOOUpaTh YCTaHOBKY U
BBIMIOJIHATh M3MEPEHUs, Clenysl MPeaoKEHHOMY IUIaHy, (UKCHUPOBATH
pe3ynbTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3MYECKUX BEJIMYUH B BUJE



MPEIIOKEHABIX TaOMUIl W TpaduKOB, AeNaTh BBHIBOJLI MO PE3yJIbTaTaMm
UCCIIEIOBaHMUS,

MPOBOJUTh KOCBEHHBIE H3MEpPEHUS (HU3MYECKUX BEIMYMH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPAOTO TeJa, CHIA TPEHHUS CKOJIBKCHUSA,
JaBJICHHE  BO3JyXa, BBITAIKUBAIONIAs CWIA, JCHCTByIOmas Ha
NOrpyKEHHOE B KHUJIKOCTh TeJO0, KOA()(PHUIIMEHT TMONe3HOro AeWCTBUSA
MPOCTBIX MEXaHWU3MOB), CIEAys TPEIJIOKEHHOH WHCTPYKIIUU: TIPH
BBITIOJTHCHHH HW3MEPEHU CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIYUCIIATH 3HAUCHNE NICKOMOW BEJTMYMHBI,

COOJTFOIaTh MpaBUJIa TEXHUKU O€30MMaCHOCTH MPHU PadoTe ¢ T1abopaToOpHBIM
000pyIOBaHHUEM;

YKa3bIBaTh MPUHIIMAIBI JACHUCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, JIMHAMOMETD, COOOIIAIONIAECS COCY/bI, OapoMeTp,
phluar, NOJBUXKHBIN M HETIOJBUXKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTB;
XapaKTEepPU30BaTh TMPHUHITUIBI  JEHCTBUS WM3YyYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpPOM HAa WX omHucaHus (B TOM YHUCIE:
MNOJIINITHAKK, YCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYECKUN  Ipecc,
MaHOMETp, BBICOTOMEp, OPIIHEBON HACOC, ApEOMETP), UCIIONb3Ysl 3HAHUS
O CBOMCTBaxX (PpM3UUYECKUX SBJICHUM U HEOOXOIUMBIE (HHU3UUECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOAUTh  TNpUMEpPhl  (HAXOAuTh  WHGOpPMAIIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEJIHEBHOM
KU3HH JIJ1s1 oOecrieueHusi 6€30MacHOCTH MpU oOpalieHuu ¢ nmpudbopamu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS U COOIIOACHUS
HOPM DKOJIOTUYECKOTO TOBEJICHHSI B OKPY>KaIOIIEH cpejie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3alIPOCOM, Ha OCHOBE MMEIOIIHUXCS
3HAHUM W TyTEM CPAaBHEHUS PA3JIMYHBIX HCTOYHUKOB BBIJEIATH
uH(OPMAITHIO, KOTOpas SIBISCTCS TMPOTHBOPEUYMBON WM MOXET OBIThH
HEJIOCTOBEPHOM;

WCITOJIB30BATh MPHU BHITTOJTHCHUH yUEOHBIX 3aJaHUN HAYYHO-TTOMYJISIPHYIO
JUTEPATYpy (PU3MUECKOTO COJEpKaHMs, CIPABOYHBIE MaTepHabI,
pecypchl cetu MHTepHeT, BiageTs npuéMaMu KOHCIIEKTUPOBAHMS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MHCHbMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHWKOB MH(pOpMAIK (HU3UIECKOTO CONEPKAHUSA, B TOM
yucie myOJuYHO JeNaTh KpPaTKHue COOOIIECHHsI O Pe3yJIbTaTax MPOEKTOB
WM y4eOHBIX WCCIENOBAaHWN, MPU O3TOM TPAMOTHO HCIOIB30BAThH



U3YYCHHBbI TOHATUHHBIN ammapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIUICHUE NTPE3EHTALINEN;

IpU BHINIOJHEHUH YYE€OHBIX MPOEKTOB M HCCIECIOBAHHUM paclpenesiaTh
OO513aHHOCTH B TPYIIIE B COOTBETCTBUU C IIOCTaBJICHHBIMHM 33Ja4aMH,
CIICINTHh 3a BBIIIOJIHEHHEM IUIAHA JEWCTBUM, aJCKBAaTHO OLICHUBATh
COOCTBEHHBI  BKJIQJ] B  JIEATEIBHOCTb  TPYIIbI,  BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K koHIy o0yueHus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIB30BaTh MOHATHS: Macca U pa3MeEpPbl MOJIEKYJ, TETUIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJ, arpeTraTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIUIMUECKUE U
amop(dHBIC TeJa, HACHIICHHBIA W HEHACHIIICHHBIA Iap, BIAXHOCTh
BO3/yXa, TEMIEpaTypa, BHYTPEHHSAS SHEPrusi, TEIUIOBOM JBHUIaTEllb,
AJIEMEHTAPHBIN ANEKTPUUYECKUN 3apsl, HIEKTPUUYECKOE MOJIE, IPOBOIHUKU
U TUAJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MAaTHUTHOE TOJIE;
pas3inuath SBJICHUS (TEIUIOBOE pacHIMpPEHUE M CKaTHhe, TeIionepesaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAIUsl, IUIABJIEHWEe, KpUCTaJUIM3alusa (OTBEpAEBaHUE), KHUIICHHE,
Terionepeaaya (TerI0NPOBOJHOCT, KOHBEKIIUS, U3ITy4YEHHE),
ANIEKTpHU3AIUs TEJ, B3aUMOJICUCTBUE 3aPsAI0B, JACHUCTBUS JIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICCTBUE MArHUTOB, JCHCTBUE
MarHUTHOTO TOJIsI Ha TPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAsT UHTYKIIHSI)
[0 OINWCAHUI0 HMX XAPAKTEPHbIX CBOMCTB U Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHHUE;

pacrio3HaBaTh MPOSIBJICHHE M3YUYCHHBIX (U3NUECKUX  SIBJICHUUA B
OKpY’)KalolleM MHUpe, B TOM 4YHucie (U3UYECKHUE SIBICHUS B MPUPOJE:
MOBEPXHOCTHOE HATSHKEHUE M KANWUIIPHbIE SBICHHUS B MPUPOJE,
KpUCTAJUTBI B mpupojae, uzinydeHue CoiHLA, 3aMep3aHue BOJOEMOB,
MOpCcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JIEKTPUUECKUE
ABJICHUSI B atMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosiie 3emun, Jpedd MoaoCOB, PO MAarHUTHOTO MOJSA JJIS KU3HU Ha
3emJie, MOJISIPHOE CHUSIHUE, MIPU STOM MEPEBOIUTH MPAKTUYECKYIO 3a7aqy B
y4eOHYI0, BBIACNSTH CYIIECTBEHHbIE CBOMCTBa (TpHU3HAKH) (PU3MUECKHUX
SIBIICHUU;

OMUCHIBATh U3yUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCIIOJIb3YS
bu3ndeckue BeTUYHHBI (TEMIIepaTypa, BHYTPEHHSISI DHEPTHUs, KOJIUIECTBO
TEIUIOThI, yJIeNIbHAasl TEIJIOEMKOCTh BEIIECTBA, VYJAEJNbHAs TeEIUIoTa
TUIaBJICHUS, yJelbHAas TeIUIoTa NapooOpa3oBaHMs, yJeldbHAs TeIuioTa
CrOpaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JCHCTBUS TEIJIOBOM



MAIllMHbI, OTHOCUTEJIBHAs BIAXXHOCTH BO31yXa, JJIEKTPUYECKHU 3apsl,
CUJa TOKa, JJIEKTPUYECKOE HANPSKEHUE, CONPOTHUBIIEHUE NPOBOJHHUKA,
yAEIbHOE  CONPOTUBIEHUME  BeElIeCTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTr0  TOKAa), TPH ONHCAHMM TPABWIBHO  TPAKTOBAThH
(buU3MYEeCKUl CMBICT HCIOJb3YEeMbIX BEIUYHMH, 0O003HAYEHUS U €IMHUIIBI
bu3nyeCKuX BENIUYMH, HAXOIUTH (OPMYIIbI, CBS3BIBAIOLINE JIAHHYIO
¢u3NYECKyI0 BEIUYMHY C JPYTUMH BEIMYMHAMHU, CTPOUTH TpaQuKu
U3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEJINYUH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOIECCHI,
UCIIOJIb3Ysd OCHOBHBIE MOJIOKEHUS MOJEKYJISIPHO-KUHETUYECKOM TEOpUHU
CTPOEHHs BEIECTBA, MPUHLMUII CYNEPHO3UIMU NOoJel (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa i1l yJacTKa LENu, 3aKOH
JIxoyna—JleHna, 3akOH COXpaHEHMs JHEPIUM, IIpU OTOM JaBaTh
CIIOBECHYIO (DOpPMYJIHMPOBKY 3aKOHa M 3allUCBhIBaThb €r0 MaTeMaTHYECKOe
BBIPAXKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallMi MPAKTUKOOPUEHTHPOBAHHOTO XAPAKTEPA: BBIABIISTH
IPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYeCcKuX
1IaroB ¢ Omnopod Ha |—2 M3y4eHHBIX CBOMCTBA (PU3MUYECKUX SIBICHHIH,
(U3HUECKUX 3aKOHOB WIIM 3aKOHOMEPHOCTEH;

pelar pacu€THhle 3a7adyd B 2—3 JCWUCTBUS, HCHOJB3YSd 3aKOHBI U
(dopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHajM3a
YCIIOBUS 3a/ladyd 3allMCBhIBAaTh KPATKOE YCIOBHUE, BBISABIATH HEIOCTATOK
JaHHBIX JJIs peLIeHWs 3a7aud, BbIOMpaTh 3aKOHBI U (OPMYIIbI,
HEoOXoaAuMble JUIsl €€ penieHus, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJIYYEeHHOE 3HaUeHHE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JIAHHBIMU;
pacrno3HaBaTh MPOOJEMbI, KOTOPbIE MOKHO pELIMTh MPH [OMOIIU
(Gu3NYECKUX METO/OB, MCIONb3Yys OMHCAHHUE HCCIIEJOBAHMS, BbIIEIATH
IIPOBEPSAEMOE  MPEAINOJIOKEHNE, OLEHUBATh IPABWIBHOCTh TMOPSJIKA
IIPOBEJCHUSI HCCIIENOBAHUS, €IaTh BBIBOIBI;

IPOBOJUTH OMbBITHI 1O HAOMIOACHUID (U3UYECKUX SABJICHUA WU
(bu3nyeCKuX CBOWCTB Te (KANMUUISIPHBIE SIBIICHUS, 3aBUCUMOCTb J1aBJICHUS
BO3/lyXa OT €ero o0béMa, TemMrepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHusl TMPU H3IYYEHUH OT I[BETa H3JIydarolle (TMorjoliaromei)
ITOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJBI OT TEMIEPATypbl KUIKOCTU U
IUIOIAAA €€ TIOBEPXHOCTH, DJJEKTpHU3alWs TEel W B3aWUMOJEUCTBUE
DIIEKTPUYECKUX  3apsA0B, B3aWMOJCHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allMsl MarHUTHBIX TIOJIEH ITOCTOSIHHBIX MAarHUTOB, JEHCTBHS
MAarHuTHOTO MOJII HAa NPOBOJHHUK C TOKOM, CBOWMCTBA AJIEKTPOMArHMTA,



CBOMCTBA DJEKTPOJABUTATENSI MMOCTOSHHOTO TOKa): (OpMYyIUpPOBATH
IpoBepsieMbIe MPEANONIOKEHHsI, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000pyI0BaHUs, OMUCHIBATH XO/I OTBITa U (POPMYIUPOBATH BHIBOIBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEMIepaTypbl, OTHOCUTEIHHOU
BJIQXHOCTH BO3/yXa, CHUJIBI TOKA, HAIpSKEHUS C MCHOJIb30BAaHUEM
aHAJIOTOBBIX MPUOOPOB M JATYMKOB (DU3MUECKUX BEIUYUH, CPAaBHUBATH
pe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COMIOTHOM MOTPEIIHOCTH;
MPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHONU (PU3MUECKON BEIMYUHBI OT
JIpYyro C UCHOJIb30BAaHUEM TMPSMBIX  HU3MEpPEHUN  (3aBUCUMOCTh
COMPOTHUBJICHUS] TPOBOJHUKA OT €ro JUIMHBI, IUIONIAJAHM TONEPEYHOTO
CEYEHMS U Y/IEJIbHOIO COIPOTHUBIICHHS BEIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYIIEro 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  POBOJHUKE,
UCCJIEIOBAHUE TIOCIENOBATEIIBHOIO M NApPaJUIEIbHOIO  COCAMHEHUHN
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEOBAHUE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUs], CIeNys NpPEIJOKEHHOMY IIaHy, (PUKCUPOBATH
pe3yNbTaThl MOJYYEHHOM 3aBHCUMOCTA B BHUAE TaOIUI] U TpadHKOB,
JienaTh BBIBOJIBI IO PE3YJITATAM HCCIIEIOBAHUS;

IPOBOJUTH KOCBEHHBIE H3MEpPEHUs (PU3NYECKUX BEIUYMH (yZesibHas
TEIUIOEMKOCTh ~ BELIECTBAa, CONPOTUBICHHE NPOBOJHHKA, padora H
MOIIIHOCTh 3JIEKTPUYECKOI'O TOKA): IUJIAaHUPOBATh M3MEPEHUs, COOUpPAaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEysl MPEIJIOKEHHON MHCTPYKIUU, U
BBIYMCIIATH 3HAYCHUE BEJIMYNHBI;

COOJII01aTh MPaBUIJIa TEXHUKU OE30MMaCHOCTH MpHU padoTe ¢ 1abOpaTOPHBIM
00opy1I0BaHUEM;

XapaKTepU30BaTh MPUHIMUIBI JEHCTBUA M3YyYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMNOpPOM HA HX OMUCaHUA (B TOM YHUCIHE:
CUCTEMa OTOIUICHHUS JIOMOB, TUIPOMETp, MapoBas TypOHHA, amIepMeTp,
BOJIBTMETP, CUETUMK HIIEKTPUUECKOW HHEPTUH, 3JIEKTPOOCBETUTEIIBHBIE
npUOOPBI, HArPEBATENbHbBIE ANEKTPOIPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JJIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3MYECKHUX SIBJICHUU U HEOOXOIUMBIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUUYECKUE YCTPOWCTBA M H3MEPHUTEIIBHBIE
npuOoOpsl MO CXeMaM M CXEMaTUYHBIM PHUCYHKaM  (JKUIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTeIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABISATH CXEMbI 3JIEKTPUUYECKUX
Lemnel ¢ MocaeAoBaTeIbHbIM U MapajuIeIbHBIM COEAMHEHUEM 3JIEMEHTOB,
pasziuyasi ycJaoBHbIe 0003HAUEHUS 3JIEMEHTOB 3JIEKTPUUECKUX IIeTIeH;



OPUBOJUTH  MpUMEpbl  (HAXOAWTh  WHGOPMALMIO O  IpHUMEpax)
NPAKTHYECKOTO HCIOJb30BaHUsA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU JJ11 obecrieyeHus: 6€30MacHOCTU MPH O0pallleHUH ¢ MPUOOpaMH U
TEXHUYECKUMHU YCTPOHCTBAMHU, COXpPAHEHHUS 37I0POBbS U COOJIOJCHUSA
HOPM 9KOJIOTUYECKOT0 TIOBEJICHUS B OKPY KaIoLIeH cpee;

OCYIIECTBIISITh TOUCK HMHPOpMAIMH  (PU3UYECKOTO COJACpKAHUS B
WNuTepHere, Ha OCHOBE HWMEIOIIUXCS 3HAHUW M MyTEM CpPaBHEHUS
JOTIOTHUTENBHBIX ~ MCTOUYHUKOB  BBIIEIATH HMH(OpMAIUIo, KOTOpas
SBIISICTCS IPOTHUBOPEUYMBON MIIM MOXKET OBITh HEJJOCTOBEPHOM;
UCTIOJIb30BaTh MPU BBITIOJHEHUU yYEOHBIX 3aJaHHil HAayYHO-TIOMYJISIPHYIO
auTepatypy  (pU3MYEecKoro - coiepXaHHs, CIPAaBOYHBIE MaTE€pHAIbI,
pecypcbl cetu MIHTepHET, BlajeTh npuéMaMu KOHCTIEKTHPOBAHUS TEKCTa,
npeobpazoBaHus HHGOPMALMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE NHCbMEHHBIE U KpAaTKHE YCTHBIE COOOIICHHUS,
o006mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJEp)KaHusi, B TOM 4UHCJIE MyOJUYHO TIPEIACTABIATh PE3yIbTaThl
MPOEKTHOM WJIM WCCIIEOBATENIbCKON NEATEIBHOCTH, MPU STOM T'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM MOHATUHHBIA ammapar Kypca (HU3UKH,
COIPOBOXAATh BBICTYIUICHUE MTPE3CHTALIUEH;

IpU BBIMIOJHEHUH YYEOHBIX MPOEKTOB W HCCIEIOBaHUA (PU3UIECKUX
MPOIIECCOB pacHpeAensiaTh OOS3aHHOCTH B TPYyNIE B COOTBETCTBUHU C
IIOCTaBJICHHBIMU 33J]a4aMHM, CJIEIUTh 32 BBINOJIHEHUEM IUIaHA ACHCTBUMA U
KOPpPEKTUPOBAaTh €ro, aJEeKBAaTHO OIIEHUBAaTb COOCTBEHHBIN BKJIaa B
JeSITEIbHOCTD TPYIIIBI, BHICTPAaUBAaTh KOMMYHUKAaTUBHOE B3aUMO/ICHCTBHE,
MIPOSIBIISISE TOTOBHOCTH pa3peniaTh KOH(PIUKTHI.

K xoHiy o0yuenus B 9 kjacce npeIMeTHbIC pe3yJibTaThl HA 0230BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJb30BaTh TMOHSATHUS: CUCTEMa OTCU€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsl, OTHOCUTEIHLHOCTh MEXaHWYECKOTO MBWXKEHUA, AchopMarus
(ynmpyras, mjgacTaueckas), TPEHUE, MEHTPOCTPEMHUTEIBHOE YCKOpEHUE,
HEBECOMOCTh M MEPErpy3KH, LUEHTP TSHKECTH, aOCOJIOTHO TBEPIOE TEJO,
HEHTP TSDKECTH TBEPJOTO Teja, paBHOBECHE, MEXaHUYECKUE KOJIeOaHus u
BOJIHBI, 3BYK, WH(Pa3ByK M YIbTPa3BYK, JJICKTPOMATHUTHBIE BOJIHBI,
IIKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaJbHO30PKOCTb,
CHEKTPbl UCIYCKaHMS U TOTJIONICHUs, abda, 0eTa- U ramMma-u3IydeHus,
W30TOIIbI, SIZIEPHAsl SHEPTETHKA;

pazniuuath sBJICHUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSIMOJIMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEWHOE [BIKEHHE, CBOOOIHOE
MaJIeHUEe TeJI, PABHOMEPHOE JBUKEHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE



TeJ, PEAKTUBHOE BIDKCHUE, KOJIeOATEIhHOE MBMKCHHE (3aTyXarolue U
BBIHY)KJICHHBIE KOJI€OaHUsI), PE30HAHC, BOJHOBOE JBMKCHHUE, OTPAKCHHE
3ByKa, MPSIMOJIMHEHHOE PacCIpOCTPAHCHUE, OTPAKECHHE W MPEIOMIICHUE
CBETAa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jioKeHUe 0eJoro cBeTa B
CIEKTp M CJOXXEHUE CHEKTPalIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAsI PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTPA
W3ITYYCHHUsI) TI0 OMTMCAHUIO MX XapaKTePHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX  SBJICHUUA B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3UYeCKHe SIBICHUS B MPUPOJE:
MPWINBHI M OTIIUBEI, ABMXKEHUE TIaHeT COTHEYHOU CHUCTEMBI, pEaKTHBHOE
NMBIDKEHUWE JKUBBIX OpPTaHU3MOB, BOCIPHUATHE 3BYKOB JKWBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKUE BOJHBI, I[yHaMH, 53XO0, IIBETa Tel,
ONTUYECKHUE SIBJICHUS B MPHUPOJE, OMOJOTHYECKOE JIEUCTBHE BUIMMOTO,
yIbTpaUOJIECTOBOTO U PEHTTCHOBCKOTO U3JIYyYEHHM, €CTECTBEHHBIN
PaIMOAKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PAJAUOAKTHBHOE H3ITyUCHHUE
NPUPOAHBIX MHHEPAJIOB, JIEHCTBHE PAJAMOAKTHBHBIX W3IyYEeHUH Ha
OpraHu3M 4eJIOBeKa), MPH ATOM IMEPEBOAUTH IMPAKTUYECKYIO 3a/lady B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKHU) (DUIUUECKUX
SIBIICHUI;

OIMCHIBATh M3yYCHHBIEC CBOMCTBA Tel M (PU3WUECKHEC SIBJICHUS, MCTIONB3YS
dbu3nueckue BEIUYUHBI (CpEIHSAS W MIHOBEHHAs CKOPOCTh TeJjla IpHU
HEPaBHOMEPHOM JIBIDKCHHH, YCKOPEHHE, MEepeMeIleHUue, MyTh, YIJIOBas
CKOPOCTb, CUJIa TPEHUS, CUJa YNPYTrOCTH, CUJa TSIKECTH, YCKOPEHHUE
CBOOOTHOTO TIQJEHUS, BEC Tejla, HUMIYJIbC Telld, WMIYJIbC CHIIBI,
MexaHu4eckas paboTa W MOIIMHOCTb, TOTCHIMAJIbHAS DHEPrus TeJa,
MOJHSITOrO HAJl MOBEPXHOCTHIO 3€MJIM, MOTCHIIMAIbHAS DHEPTUSl CIKATOU
NPYXKUHBI, KUHETHYECKas DHEPrus, TOJHAs MEXaHWuecKash >SHEeprus,
MIEPHOJT M YacTOTa KoJIeOaHWH, JJTMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTe)Ib MPEIIOMIICHHUS CPEAbI), IPH OTTHUCAHUHU
MPaBUJIBHO TPAKTOBATh (U3MUCCKUH CMBICT HCIIOJIb3YEMbIX BEITUYHH,
0003HAaUeHUsI W EIUHUIIBI (PU3MUECKUX BEJIUYHH, HAXOJIUTh (HOPMYJIBI,
CBSI3BIBAIOIIUE JAHHYIO (PU3NYECKYIO BEIMUMHY C APYTUMHU BEIMYMHAMH,
CTPOUTH TpaPHKN U3YUCHHBIX 3aBUCUIMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTEepPH30BaTh CBOWCTBA TeJ, (HU3WYCCKHUE SBJICHUS M IPOIECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHUs DHEPTUH, 3aKOH BCEMHUPHOTO TATOTCHWSI,
OPUHITUI  CYMEPIIO3UIIMA CHJI, TPUHIUMI OTHOCUTENTbHOCTH [ anmmes,
3aKk0oHBl HBIOTOHA, 3aKOH COXpaHEHUs HMITYJbCA, 3aKOHBI OTPAXKEHUS U
MPETIOMJICHUS] CBETA, 3aKOHBI COXPaHEHHsI 3apsS0BOT0 U MacCOBOTO YHUCE



IpU SACPHBIX PEAKIMIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIUCBIBATH €r0 MaTeMaTHYECKOE BHIPAKEHUE;

OOBSCHATh (U3NYECKUE TPOIECCHl M CBOMCTBA TEl, B TOM YHCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTUYECKUX
[IaroB C OMOpOoM Ha 2—3 M3yYEHHBIX CBONCTBA (DM3MUYECKUX SIBICHHM,
buznyeCKrX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiath pacu€THhle 3adaud (omMparIIMecss Ha cucremy u3 2-3
ypaBHEHUH), UCTIONB3YS 3aKOHBI U (POPMYIIbI, CBSA3BIBAIONINE (HU3HUUECKUE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCJIOBHUS 3aJaydl 3alUChIBaTh KpPaTKOE
YCIIOBHUE, BBISBISATH HEIOCTAIOIIME MM U30BITOUHBIC JaHHBIC, BHIOWPAThH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE JIJISl PEIICHHUs], TPOBOAUTH PACUEThI U
OLICHUBAaTh PEAJMCTUYHOCTh TIOJYYEHHOTO 3HAueHus (HU3nuecKon
BEJTUYUHBL;

pacmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXKHO pPEIINTh MPH MOMOIIU
$u3MYECKUX METO/OB, HCIONb3yS OMHCAHHWE WCCIICOBAHUS, BBIICIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OIICHUBATh MPABHIBHOCTh MOPSIKA
IOPOBEJCHUS  HMCCIEJAOBAHUS, JENaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U OIIBITOB;

IPOBOJAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUN WU
(bu3nUecKuX CBOMCTB Ten (M3ydyeHHe BTOpOro 3akoHa HerloToOHa, 3akoHa
COXPAaHEHUSl HHEPrUM, 3aBUCHUMOCTh NEpHUOAa KOJeOaHUN NPy KHMHHOIO
MasiTHUKa OT MAaccChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSMOJIMHENHOE pacpOCTPaHEHUE CBETA,
pa3ioxeHne Oeloro CBeTa B CIEKTP, M3YUCHHE CBOMCTB M300pa)KEHUS B
IUIOCKOM 3€pKajie W CBOWMCTB H300pa)KeHHsI TMpeaMeTa B coOWparomien
JUH3€e, HAOMIOJEHHE CIUIOIIHBIX W JMHEMUYaThIX CHEKTPOB H3IIy4EHHUS):
CaMOCTOATENILHO cOOMpaTh YCTAHOBKY ©3 HW30BITOUHOrO Habopa
o0OpylOBaHUS, OMNHCHIBATH XOJ OMbITA W €ro  pe3yJbTaThl,
bopMyIUpOBaThH BHIBOJIHI,

POBOANUTH MPU HEOOXOAMMOCTH CEPHUIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpellHee 3HAaYeHUE U3MepsIeMOl BeIMYUHBI ((OKYCHOE paCcCTOSHUE
coOuparoieii JUH3bI), OOOCHOBBIBaTH BBIOOp crocoba HW3MepeHus
(M3MepUTEILHOTO PUOOpPa);

NPOBOANTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (M3MUECKUX BEITUYHH C
UCIIOJIb30BaHUEM TPSAMBIX HU3MEpPEHUH (3aBUCUMOCTb MYTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HadalbHOM CKOpPOCTH, Mepuoja
KoJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpaKeHHUs CBETa OT yria MaJeHUs W yIia MPEIOMJICHHS OT yriia



NaJieHus): IUIAHUPOBATh HCCJIEIOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJlbTaThl MOJYYEHHOW  3aBUCHMOCTH
¢uznyecKkux BEIMYMH B BUAE TaONMMI U TpadUKOB, JeJaTh BBIBOJBI IO
pe3yJibTaTaM MCCIIe0BAHNUS;

IPOBOJUTH KOCBEHHBIE H3MEpPEHUs (U3NYECKUX BEJIWYUH (CpPEAHSs
CKOpPOCTh M YCKOpPEHHE Tela TpU PaBHOYCKOPEHHOM JBHKCHHH,
YCKOPEHHE CBOOOJHOIO MaJEHHUsl, KECTKOCTh MPYKUHBI, KOAIDPHUIUEHT
TPEHUsI CKOJBXEHMS, MEXaHHueckas paboTa M MOUIHOCTb, 4YacTOTa U
nepuosa KojaeOaHMM MAaTeMaTU4eCcKOro U MPYKUHHOTO MAasTHUKOB,
ONTHYECKass Cuia COOMparlleld JIMH3bl, paAUOAKTUBHBIN  (OH):
IUTAHUPOBATh M3MEPEHHUs, COOMpaTh SKCIEPUMEHTANbHYIO YCTAaHOBKY U
BBITIOJHATh U3MEPEHHS, CIEAysI MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIyYEHHBIE PE3YNbTaThl C YYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
o0opy1I0BaHUEM;

pa3nnyuaTh OCHOBHBIE TIPU3HAKK M3YYCHHBIX (PU3UUECKUX MOJICICH:
MaTepuajgbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAHETapHas MOJeJIb aToOMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIIIpa;

XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HW3YUYEHHBIX TNPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpPOM Ha HX ONHUCaHUsA (B TOM YHUCIE:
CHHMIOMETP, JATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, MepHucKor, ¢oToanmnapar, ONTHUYECKHUE CBETOBOJBI,
CHEKTPOCKON, JJO3UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHM U  HeoOXoauMmble (U3NYECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXE€MAaTHUHbIE€ PUCYHKH M3YyYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTMUYECKHX MPOIECCOB
OpU PEUICHUH Yy4eOHO-MPAKTHYECKUX 3a/]ad, ONTHYECKUE CXEMBI MIJis
MOCTPOEHUS N300PAKEHU B INIOCKOM 3€pKajie M COOMpArOLIEH JIH3E;
OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHPOPMALMIO O  IpUMeEpax)
IPAKTUYECKOTO HCIOJIb30BaHUsA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
XKU3HU I obecrieueHus: 6€30MacHOCTH MPH OOpaleHUH ¢ MPUOOpaMH U
TEXHHUYECKUMHU yCTPOMCTBAMH, COXPAHEHHUS 3/I0POBbS U COOIIOJCHUSA
HOPM 3KOJIOTUYECKOTO TMOBEJICHHS B OKPY>KaloIlEel cpeie;

OCYIIECTBJIATh TMOUCK WHPOpMamu (U3HUUECKOTO COJIEpKaHUS B
HuTepHeTe, caMOCTOATENBHO (GOPMYIIUPYS MMOMCKOBBIN 3alpoc, HAXOAUTh



NyTH OMPEENICHUs] JOCTOBEPHOCTH IMOJYYEHHON HHPOpPMAIIMK Ha OCHOBE
MMEIOLIMXCS 3HAHUM U JOTIOJIHUTEIIBHBIX HCTOYHUKOB;

UCITIOJIB30BaTh MPHU BBIIIOJIHEHUH yYE€OHBIX 33JaHUl HAyYHO-MOMYJISPHYIO
JUTEpaTypy (PU3MYECKOro CcOAepXaHHs, CIPAaBOYHbIE MAaTE€pHaJIbI,
pecypcebl cetu MIHTEpHeT, BiIaieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanus HHGOPMAILIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO37aBaTh COOCTBEHHBbIE MUCHMEHHBIE M YCTHBIE COOOILEHHUS HA OCHOBE
uHGOpPMallMM U3 HECKOJBKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOIMYHO NPEICTABIATh PE3ybTaThl IPOEKTHOM WM UCCIIEI0BATENbCKON
NEATEIbHOCTH, MPU 3TOM TPAMOTHO  HCIIOJIb30BaTh  HM3yYEHHBIN
NOHSATUWUHBIN ammapar u3y4aemoro pasaena (U3MKH U COMPOBOXKAATH
BBICTYIUICHUE TpE3CHTAel ¢ y4ETOM OCOOEHHOCTEH ayJIuTOpHH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIIACC
KouuvecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (uudposBbie)
Kontpoabusbie IIpakTunueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3nen 1. ®u3uka u eé poJib B IO3HAHMHU OKPY:KAKOIIEr0o MUpa
bubmuoreka [JOK
1.1 o - 2 0 0
M3HEa - Hayka 0 fpupose https://m.edsoo.ru/7f416194
bubmuoreka [JOK
1.2 dusznyeckue Be 2 0 1
VISHHCCIHE BETITHIHb https://m.edsoo.ru/7f416194
bubmuoreka [JOK
1.3 E i 2 0 0
CTECTBEHHOHAYYHbI METO/ MIO3HAHUS hitps/m.cdsoo.ru/7f416194
Hroro no pazgeny 6
Pa3nen 2. [lepBoHavaibHbIE CBeIeHUS 0 CTPOCHHH BellleCTBA
bu6mmoreka [IOK
2.1 C 1 0 1
TpocHie Betectsa https://m.edsoo.ru/7f416194
29 JIBHM>XeHuEe U B3aUMOJICHICTBUE YaCTHI] ) 0 1 bu6mmoreka [IOK
' BEILECTBA https://m.edsoo.ru/7f416194
but6mmorexa [{OK
2.3 ArperaTHbl€ COCTO enIecTBa 2 0 0
TperatHet TOHIVT BEICCTE https://m.edsoo.ru/7f416194
Hroro no pazaeny 5
Pasznen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl
bu6mmoreka [JOK
A M 1
3 CRAMIHCCIOE ABLRCHIe 3 0 https://m.edsoo.ru/7f416194
3.2 Huepius, macca, IOTHOCTh 4 0 1 bu6mmoreka [JOK




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

bu6mmoreka [JOK

. .B 14 1
33 Cuna. Bupt cun https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasznea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTE U ra3oB
41 Hasnenue. [lepenayua gaBiaeHus: TBEPABIMU 3 | bubnunoreka [JOK
' TEJIaMU, ) KUJIKOCTIMH U ra3aMu https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4.2 1
Jlasnenne xuKocTn > https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4, A
3 TMOC(hepHOe JaBiIeHHe 6 0 https://m.edsoo.ru/7f416194
44 JlelicTBUE XKUJKOCTH U Ta3a HA MOTPyKEHHOE 7 ) bubnnoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazaeny 21
Pa3nes 5. PaGora n MoIHOCTD. JHeprus
bu6nmoreka [JOK
1 P 1
> aboTa 1 MOIKOCTH 3 https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
2 I1 1
> POCTRIE MEXQHHSMEL > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
5.3 M 4 0
CXAHITICCKA SHEPTIA https://m.edsoo.ru/7f416194
Hroro no pazneny 12
Ha3Banue moayJis
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12




8 KUIACC

KoanuectBo yacon DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungposbie
Ne ni/m P Kourpoububle IIpakTHyeckue (1uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3nen 1. TenioBble siBJeHUs
bubmuoreka [JOK
1.1 i 1
Crpocnue 1 CBOHCTBA BemiecTsa 7 0 https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
1.2 T 21 1 5
CTIOBBIE MPOHECCH https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Pa3nes 2. JinekTpuyecKkue H MATHUTHBIC SIBJICHUSA
21 DneKTpUUYecKue 3apsiabl. 3apsHKEHHBIE Tella 7 | 0 bubnunorexa [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 IT i i 2 1
OCTOSIHHBIN AJIEKTPUUYECKUN TOK 0 7 hitps://m.cdsoo.ru/Ti418 1 ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
AHHTHPIC ABICHHA https://m.edsoo.ru/7f4181ce
bu6mmorexa [{OK
2.4 9 4
JICKTPOMATHHTHA HHAYKIHA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 4 14.5




9 KUIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM uudgpoBbie
Ne ni/m P Kourpoububle IIpakTHyeckue (1uubp )
NMPOrpamMmbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. Mexann4yeckue siBJeHUs
L1 MexaHn4eckoe JIBHKCHUE U CIIOCOOBI €0 10 0 1 bu6mmoreka [JOK
’ ONHUCaHUS https://m.edsoo.ru/7f41a4a6
. bub OK
1.2 BzaumoneiicTBue Ten 20 1 2 nosmorexa I
https://m.edsoo.ru/7f41a4a6
bu6 K
1.3 3aKOHBI COXPAHEHUS 10 0 1 nosmorexa IO
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Paznen 2. Mexann4yeckue Kojae0aHusi M BOJHbBI
bu6mmoreka [JOK
2.1 Mexaaundeckue kKojeda 7 1 2
RARIHCCRHE KOJChamA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHudeckue BO .3 8 1 1
RATHUACCKAC BOJHEL JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paspnen 3. Di1eKTPOMAarHuTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJHBI
31 DIIeKTPOMArHuTHOE TOJIE U 6 0 0 bubnmnoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHEI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Paznen 4. CBeToBble siBJIeHMS
4.1 3aKOHBI paCpOCTPAHEHHUS CBETA 6 0 2 bubnmoreka [JOK




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

bu6mmoreka [JOK
4.2 2
JIMH3BI ¥ ONITHYECKUE TIPUOOPHI 6 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
4. P 1
3 asnokeHue 0eoro cBera B CIEKTP 3 https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 15
Pa3gen 5. KBanToBbI€e IBJIeHUSA
bubmuoreka [JOK
5.1 Hcnyckanue U MorionieHue cBeTa aToMOM 4 1 hitps-//m.edsoo.ru/7f41ada6
bubmuoreka [JOK
32 Crpociie aTomHOro A1pa 6 0 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
53 A 7 0
JICPHBIC peakitni https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 17
Pa3nes 6. [loBTopuTe1bHO-00001IaK01IM I MOYJIb
[ToBTOpeHue n 0600IIEHNE COIEPIKAHUS bubmorexa [IOK
6.1 9 0
Kypca ¢pu3uku 3a 7-9 kinace https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 13




ITOYPOYHOE IIVTAHUPOBAHUE
7 KIIACC

Ne
n/n

Tema ypoka

®u3uka — HayKa O pUpoE.
SBnenus npupojipl. uzndeckue
SIBJICHUS

KoaudecTBO 9acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUs

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

Mexanndeckue, TIUIOBEIC,
3JIEKTPUYECKHUE, MAaTHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBJICHUS

dusnueckue BeTUUYNHBI U UX
u3MepeHue

VYpok-uccnenosanue "M3mepenue
TEeMIIepaTypbl IPU MOMOIIN
XKHUJKOCTHOTO TEPMOMETpA U IaTUMKa
Temrneparypsl"”

Kak ¢u3suka u apyrue ecTecTBEeHHBIE
HayK{ U3Yy4aroT MPUPOY.
EcrecTtBeHHOHAyUYHBIN METON
no3Hanus. Onucanue GU3NIECKUX
SIBJIEHUU C IIOMOIILIO MOJIEIeH

VYpok-uccnenosanue "lIposepka
TUIIOTE3bI: AAJBHOCTD MOJETA MIApHKa,
MYLIIEHHOTO TOPU30HTAIBHO, TEM
0oJbIIe, YeM OOJIbIIIe BRICOTA ITycKa"

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




Crtpoenue BemecTBa. OnbITHI,

7 OKa3bIBAIOIIHUE JUCKPETHOE CTPOCHUE bubmmnorexa [IOK
A He HeKp P https://m.edsoo.ru/ff09fe0a
BEIIECTBA
8 JBr>xeHune 4acTHIl BEIISCTBA Bubmaorexa ITOK
https://m.edsoo.ru/ff0a013e
VYpoxk-uccienoBanue «OMnbITHI IO
9 HaOJII0JICHUIO TEIJIOBOTO PACIIUPEHUS
ra3oBy
10 ArperaTHble COCTOSTHUSI BEIIECTBA
B3anMocBs3p Mex 1y cBOWCTBaMHU
BEILIECTB B PAa3HBIX arperaTHbIX
1 COCTOSIHMSIX U UX bubnuorexa [JOK
ATOMHOMOJIEKYJISIPHBIM CTPOCHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHUM
BOJIBI
Mexanndeckoe OBUKEHHUE.
12 PasHoMepHOE 1 HEpAaBHOMEPHOE bubmorexa LHOK
p p p https://m.edsoo.ru/ff0a05c6
NIIBIDKEHHE
bu6mmoreka [IOK
13 Ckopocts. EQUHUIEI CKOPOCTH
p A 1 p https://m.edsoo.ru/ff0a079c
14 Pacuer iyt 1 BpeMeHH IBUKCHUS bubmmorera [IOK
y P https://m.edsoo.ru/ff0a0ae4
Nuepuys. 3aK0H HHEPLIUH.
15 BzapII)MOI_[eﬁCTBHe TeJ'IpKaK NpHUYHHA bubmmorera [TOK
p https://m.edsoo.ru/ff0a0c10
W3MEHEHUS CKOPOCTH JIBUIKEHHUS Tell
16 [TnotHOCTH BemecTBa. Pacuer macchbl bubnmoreka [JOK
1 00BbEMa TeJa 0 €r0 INIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopatopHnas pabota «OnpeneneHue




IIJIOTHOCTHU TBépI[OFO TCIa»

Permtenne 3agaud o reme "IL1oTHOCTE

bubmuorexa [JOK

18 BeliecTBa" https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepuCTHKa
19 B3auMozeiicTBus ten. Cuna
ynpyroctu. 3akoH ['yka
Jlaboparopnas pabota «M3yueHue
20 3aBUCUMOCTH PACTSKCHUS
(medopmanun) MpyKUHBI OT
IIPUIIOKEHHOMN CUIIBDY
21 SBnenue TaroreHud. Cuma TSXKECTU
CBsi3b MEX]y CHIION TSKECTH U
22 Maccoii tena. Bec tena. Pemenue bubmorexa LHOK
https://m.edsoo.ru/ff0al778
3ama4 no teme "Cuia Tsxectu"
3 Cuia TshDKeCTH Ha APYTHX IJIaHeTaX. bubnunoreka [JOK
@u3nYecKue XapaKTepUCTUKH TUIAHET https://m.edsoo.ru/ff0al1502
bu6mmoreka [JOK
24 Msmepenue cun. JlunamomeTp https://m.edsoo.ru/ff0al 8cc
bu6mmoreka [JOK
25 Bec rena. Hepecomocts https://m.edsoo.ru/ff0al778
CrnoxeHne AByX CHJI, HalpaBJICHHBIX
26 10 OJTHOM Hiﬂii)ﬁ. ’ bubmmorexa LIOK
. https://m.edsoo.ru/ff0ala70
PaBHO€elicTBYIOIIIASA CHIT
7 Pemrenue 3agau no reme
"PaBHonelicTByrOMmas cuin"
)% TpeHue CKOJIbKEHHS U TPEHUE TTOKOSI. bubnnorexka [HOK
Tpenue B IpUpoae U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlaGoparopHas padota «/3yuenue bubmuorexa [JOK




3aBUCUMOCTH CUJIbI TPEHUS
CKOJIbJKEHUS OT CUJIbI IABJIEHUSA U
XapakTepa CONpPUKACAFOLIUXCS
IMOBEPXHOCTEI

Pemenue 3amau Ha onpeencHue

https://m.edsoo.ru/ffO0alcc8

30 PaBHOJICHCTBYIONIECH CUIIbI
Pemenue 3anau mo remam: «Bec

31 tena», «['paduueckoe n3oodpakeHue bubnuorexa [JOK
cuy, «Cunbby, «PaBHOIEHCTBYOIIAS https://m.edsoo.ru/ff0alde0
CHII»

KonTponbHas padoTa no remam:
«Mexannueckoe IBHKeHHEY, «Macca,

32 IUIOTHOCTEY, «Bec Temay,
«['papuueckoe n3zoOpakeHne Cu,
«Cunbi»

13 Hasnenue. CriocoObl yMEHBIIICHUS U bubnuotexa [JOK
YBEJIMYECHUS JABJICHUS https://m.edsoo.ru/ff0a20a6
JlaBrienue ra3a. 3aBUCUMOCTh

34 JIaBJIEHUS Ta3a oT 00bEMa, bubmorexa LIOK

https://m.edsoo.ru/ff0a2376
TeMITepaTypbl
Ilepenaua maBiaeHUs TBEPABIMU
35 TeJ‘IpaMI/I, JKUAKOCTSIMU U I;aBaMH. 3akoH bubnnorexa LIOK
https://m.edsoo.ru/ff0a25b0
ITackans

36 JlaBneHue B JKUAKOCTH U Ta3e, bu6mmorexa [IOK
BBI3BAaHHOE JEMCTBHUEM CHUJIBI TSKECTU https://m.edsoo.ru/ff0a2718

37 Pemenue 3amaqa mo teme «J/laBnenue B bubmuorexa [JOK
JKUIKOCTH U rase. 3akoH [lackaisy https://m.edsoo.ru/ff0a2826

38 CooOlmarommmecs cocyapl bubnmoreka [JOK




https://m.edsoo.ru/ff0a2970

bu6mmoreka [IOK

39 IMuopaBanueckuii mpecc
AP P https:/m.edsoo.ru/ff0a3136
40 Manomerpsl. [lopuaeBon
YKUJIKOCTHBIN HACcOC
Atmocdepa 3emin. [TpudarHb
CYIIIECTBOBAHUS BO3YIIHOMN
Y i bubmuoreka [JOK
41 000109kH 3eMJIH. 3aBUCUMOCTD
https://m.edsoo.ru/ff0a2b5a
aTMOoCc(hepHOTro JaBJICHUS OT BHICOTHI
HaJl ypOBHEM MODsI
bubmuorexa [JOK
42 Bec Bo3ayxa. ATmocdepHoe naBieHue
BO3IYX TMOCG)EPHOE JABIICHN https://m.edsoo.ru/ff0a2b5a
43 N3mepenune armocepHOTro 1aBICHHUS. bubnnoreka [JOK
OmnsiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBHUCUMOCTb aTMOC(EPHOTO
44 aBJICHUS OT BBICOTB(II)HI:I OBHEM bubnworexa LIOK
A LYP https://m.edsoo.ru/ff0a2fc4
MOopst
45 Bbapomerp-anepoun. AtmochepHoe bubnnoreka [JOK
JIaBJICHUE HA PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3agau mo reme
"ATmocdepHoe naBieHue"
JleficTBUE KUJKOCTH U Ta3a Ha
47 MOTPY>KEHHOE B HUX TEJIO bubmmoreia LIOK
py ) https://m.edsoo.ru/ff0a3276
ApxumenoBa cuiia
JlabopaTtopHas pabota «OnpeneneHue
43 BBITATKUBAIOIIEH CUJIBI, bu6mmorexa [IOK

JEWCTBYIOLIEH HA TEJIO, TOTPYKEHHOE
B JKHJIKOCTB)

https://m.edsoo.ru/ff0a33fc




49

50

JlaGopaTopHas paboTa 1o Teme
«MccrnenoBanue 3aBHCHMOCTH Beca
TeNa B BOJE OT 00BbEMA MOTPyKEHHOM
B KHUJIKOCTh YaCTH TEJIa»

IlnaBanue Ten

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3514

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3a96

51

52

53

54

Jlaboparopnas pabota
"KonctpyupoBanue apeomeTpa uiu
KOHCTPYUPOBAHUE JIOAKU U
onpeereHue e€ rpy30mno bLEMHOCTH"

Pemenue 3anay no temam: «llnaBanue
cynoB. Bo3nyxomnaBsanue»,
«/laBiIleHnE TBEPABIX TEN, JKUIKOCTEN
Y Ta30B)»

Mexanuyeckas paborta

Momntaocts. EquHUIEI MONITHOCTH

bubmuoreka [JOK
https://m.edsoo.ru/ff0a3654

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3{82

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3f82

55

56

57

VYpok-uccnenosanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM MPHU
noanéMe o Jjectauiie"

[Ipocteie Mexanu3msl. Poryar.
PaBHOBecue cui Ha peiuare

KonTponbnas pabora no teme
«/laBieHMEe TBEPABIX TN, KUAKOCTEN
u razoB» / Bcepoccuiickas
poBepouHas paboTa

58

PesepBHbIii ypok. Pabora ¢ Tekctamu
o TeMe «/laBnenue TBEPABIX Te,

bu6mmoreka [IOK
https://m.edsoo.ru/ff0adffe




59

60

KUIKOCTEHN U Ta30B» / Beepoccuiickas
npoBepouHas paboTa

Pbruaru B TexHUKE, OBITY U IIPUPOJIC.
JlaGopaTopHas pabota
«HccrenoBanue yclioBHii paBHOBECHSI
pbIryaray

Pemenue 3a1a4 o temMe «Y CI0BUS
paBHOBECHsI pblYara

0.5

bubmuoreka [JOK
https://m.edsoo.ru/ff0a478e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a48a6

61

KoaddutnmenT mone3noro neicTBus
MexanusMa. Jlabopatopnast pabora
«M3mepenne KIIJI HakOHHOM
TUIOCKOCTH

0.5

62

63

64

Pemenue 3ama4d no treme "Pabora,
MotrHocTh, KIT/T"

MexaHnueckast PHEpTHsl.
Kunetnueckas 1 noTeHIMaIbHAs
JHEprus

3aKOH COXpaHEHHUS MEXaHUYECKON
SHEPTUHU

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4252

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4360

65

YPOK-3KCIIEPUMEHT MO TEME
"OKCIIEpUMEHTAJIBHOE ONPEACIICHHE
M3MEHEHUS KUHETUYEeCKOU 1
MOTEHIIUAJIbHON SHEPTUH NPU
CKATBIBAaHUHM TE€Ja IO HAKJIOHHOU
MJI0CKOCTH"

66

KonTponbnas pabora no teme
«PaboTa 1 MOIIHOCTb. DHEPTHUS»

67

PesepBHelIit ypok. Pabora ¢ TekcTamu

bubmuoreka [JOK




o TeMme "Mexannueckoe IBuKeHue"

PesepBHelit ypok. Pabora ¢ TekcTamu

https://m.edsoo.ru/ff0adee6

68 o teMe "Padora. MOLIHOCTS. 1
Oneprus"
OBUIEE KOJIMYECTBO YACOB I10 63 12

[NPOTPAMME




8 KUIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpa3oBaTesIbHbIE
padoThI padoThI
pecypcbl
OCHOBHBIE MOJIOKEHHS MOJICKYJISIPHO-
1 KUHETHUYECKON TEOPUU U UX ONBITHBIC 1 bubmmorera [JOK
P https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pazMep aTOMOB ¥ MOJIEKYJT 1
3 Mopenu TBEPAOTO, KUAKOTO U | bu6mmoreka [IOK
ra3000pa3HOro COCTOSHUI BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHeHHE CBOWCTB TBEPOTO,
4 YKHUJKOTO U Ta3000pa3HOT0 COCTOSTHUI |
BEILIECTBA HA OCHOBE MOJIOKEHU I
MOJIEKYJIIPHO-KUHETUUECKOU TEOPUH
5 Kpucrannnueckue u amop¢Hsbie Tena 1 bubmmorexa [OK
P P https://m.edsoo.ru/ff0a5800
6 CmauuBaHue M KallWUTSIPHOCTb. | bubnuoteka [JOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TenmoBoe pacIMpeHne U CKaThe 1 bubmmorexa [TOK
P P https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TeMIIEpaTyphl CO
8 CKOPOCTBIO TEIJIOBOTO IBUKEHUS 1
YaCTHI]
9 Buytpennss sneprus. CriocoOsl | bubmuorexa [IOK
W3MEHEHUS BHYTPEHHEN YHEPTUU https://m.edsoo.ru/ff0a5c60
10 Bupael rerionepenaun 1 bubmuoreka [JOK




https://m.edsoo.ru/ff0a6412

Ypok-koudepennus "IIpakTuueckoe
HCIOJIb30BAHUE TEIJIOBBIX CBOMCTB

bu6mmoreka [IOK

11
BELLECTB U MAaTEPHUAJIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"

12 KonnuectBo TemioTel. Y aenbHas bubmuorexa [JOK
TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHEHHE TEIIOBOTO OanaHca. bubnuorexa [JOK

13 p il
TennooOMeH U TETIOBOE PaBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopnas pabora

14 "UccnenoBanue siBJICHUS bu6mmoreka [IOK
TEII000MEHa TP CMEITMBAaHUHT https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM Y Topsiueit BoAbI"

PacueT koau4decTBa TEIIOTHI,

15 HEO0OXOMMOTO /I HarpeBaHUs Tena
Y BBIJICJISIEMOTO UM TIPH OXJIAKIEHUN

16 JlaGopatopHnas pabota "Onpeznenenue bubnuoreka [IOK
yIEeIbHON TEMJI0EMKOCTH BellecTa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIMBa. Y IeibHas TEIIoTa bubnuoteka [JOK
CropaHus https://m.edsoo.ru/ff0a7bSa
IImaBiieHne U oTBEpIEBAHNE

18 KPUCTAJUTMYECKHUX 1;en VnenvHas bubmmorexa [IOK

P ghda https://m.edsoo.ru/ff0a71d2
TETUTOTA TUTABJICHUSI

19 JlaGopatopHnas pabota "Onpeznenenue bubmuoreka [IOK
YAEIbHOM TEIUIOTHI TIaBJIEHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpazoBaHue U KOHACHCAIHSL. bubnnorexka [JOK
Hcnapenue https://m.edsoo.ru/ff0a740c

21 Kuneunwne. Y aensHas Temiora bu6mmoreka [IOK




22

23

napooOpa3zoBaHUs U KOHJCHCAIIUH.
3aBHUCHUMOCTb TEMIIEPATyPbl KUTICHUS
0T aTMoc(epHOTO JTaBICHHUS
BnaxxnocTs Bozmyxa. JlabopaTopHas
pabora "OnpeneneHue
OTHOCHUTEJILHOM BJIIAXKHOCTH BO3TyXa"
Pemenue 3agau Ha onpeneneHne
BJIQXKHOCTH BO3/1yXa

https://m.edsoo.ru/ff0a786¢

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7628

24

25

26

[TpuHIIMTIBL PAaOOTHI TETIOBBIX
neurareneid. [lapoBas TypOuHa.
JIBuraTens BHYTPEHHETO CTOPAHMS

KIIJI TenmoBoro aBurareds.
TertoBeIe IBUTATEIN U 3aITATA
OKPYKarOIIEH Cpebl

3aKOH COXpaHEHUs U NIPEBPAILCHUS
SHEPIrUH B TEIUIOBBIX IPOLECCAX

bubmuoreka [JOK
https://m.edsoo.ru/ff0a7c7¢c

27

[ToaroroBka Kk KOHTPOJILHOM paboTe
1o TeMme "TennoBnie ABICHUS.
W3meHeHne arperaTHbIX COCTOSTHUM
BenecTna"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a83f2

28

KonTponbnas pabora no teme
"TeroBEle saBieHnuA. I3MeHeHne
arperatHbIX COCTOSIHUM BemecTna'

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a86ae

29

30

DnekTpusanus tei. /[Ba poaa
ANEKTPUYECKUX 3apsI0B
VYpok-uccnenoBanue "IaeKTpU3aLUL
TeJl UHAYKIUEN U IIPU
COMPUKOCHOBEHUH"




B3anmoneiicTBue 3apsyKeHHBIX TEII.

bu6mmoreka [IOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DIIEKTPUYECKOE TOJIE.

1 HamnpsikeHHOCTB 3JIEKTPUYECKOTrO bubnmoreka [JOK
nojs. [IpuHImn cynepno3uiuu https://m.edsoo.ru/ff0a8a0a
AIEKTPUUYECKUX TOJIEH
Hocurenu snexTpuueckux 3apsiioB.

33 DOneMeHTapHbIil 3apsa. CTpoeHue
aToma

34 [IpoBOAHMKY U TUAIEKTPUKU. 3aKOH bubnuoreka [IOK
COXpPAaHEHUs BJIEKTPUYECKOro 3apsaa https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3anau Ha npuMeHEHNE bubnnoreka [JOK
CBOMCTB 2JIEKTPUYECKHUX 3apsA10B https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKHUI TOK, YCIOBHS €r0

36 cyulecTBoBaHus. McTouHukmn bubmorexa LHOK

https://m.edsoo.ru/ff0a95a4

NEKTPUYECKOTO TOKA

37 JIenCcTBUA DIIEKTPUYECKOTO TOKA bubnuorexa LOK

https://m.edsoo.ru/ff0a96b2

VYpok-uccnenosanue "Jleiictue

38 ANEKTPUYECKOTO 011 HA TPOBOAHUKHI 1
U JUAJIEKTPUKHU"

39 DJIEKTPUYECKUI TOK B METaslIax, bubmuorexa [JOK
JKUJIKOCTSIX U ra3ax https://m.edsoo.ru/ff0a9838

40 DnexTpuueckas Lenb U €€ COCTaBHbIE
4JacTu
Cuna Toka. JJaboparopHas pabota

41 "N3mepeHue u peryJIupoBaHHe CUIbI 0.5 bubnmorexa LHOK

TOKA"

https://m.edsoo.ru/ff0a8bd6




DIEeKTPUUECKOE HATIPSKEHHE.
Boner™merp. JlaGopaTopnas padora

bu6mmoreka [IOK

42 "U3mepenue u peryiupoBaHue 0.5 https://m.edsoo.ru/ff0a%14
HarnpspKkeHus"

43 ConpoTtuBiieHUE MPOBOHUKA. bubnunoreka [HOK
VY ienbHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas padoTa "3aBHCHMOCTH

44 3JIEKTPUYECKOTO CONPOTUBIICHUS | bubnuorexa [JOK
IIPOBOAHUKA OT €ro JIUHBI, IUIOIIAAU https://m.edsoo.ru/ff0aa738
MOTIEPEYHOr0 CeUeHus U Marepuana”
3aBUCHUMOCTD CHJIBI TOKA OT

45 HanpspkeHus. 3akoH OMa 1715 yyacTka bubmmorexa [OK

https://m.edsoo.ru/ff0aad44a

enu
JlabopaTopHas pabota
"HccnemoBanue 3aBUCUMOCTH CHIIBI

46 TOKa, UYILETO Yepe3 PE3UCTOp, OT 1 bubmorexa HOK

https://m.edsoo.ru/ff0aa04e

COTIPOTHUBIICHUS PE3UCTOPA U
HaIpspKEHNs Ha pe3ucrope”

47 [TocnenoBarenbHOE U MapaielbHOE
COEIMHEHHUS TIPOBOTHUKOB
JlaGopatopnas pabora "IIpoBepka

43 MpaBUJia CIOXKEHUS HAMPSIKEHUN TTPU | bubnmoreka [JOK
IIOCJIEIOBATEIIFHOM COETMHEHNH IBYX https://m.edsoo.ru/ff0aaa58
pe3uctopon”
JlaGopatopnas pabora "IIpoBepka

49 IpaBWJIa I CUJIBI TOKA MIPU | bubmuorexa [IOK

napajijicJIbHOM COCANHCHUUN
pe3uctopon”

https://m.edsoo.ru/ffOaadle




Pemenne 3aaa4 Ha IPUMEHCHUC

50 3akoHa Oma g pa3aInyHoro Bubmaorexa ITOK
p https://m.edsoo.ru/ffO0aaf8a
CO€JIMHEHHS TIPOBOJHUKOB
51 PaGoTta u MOILTHOCTH AJIEKTPUUECKOTO bubnmoreka [JOK
ToKa. 3akoH J[xoyns-Jlenma https://m.edsoo.ru/ff0ab124
JIaGoparopuas padora "Onpenenenne
52 a60TpI,1 u Ilz/IOIII}I;OCTI/I 3J1eKTpI/IquKor0 Eubmorexa ITOK
P " p https://m.edsoo.ru/ff0ab3e0
TOKa
DJNeKTpUYECcKHre ey 1 MOTPeOnuTeNn
53 JIIEKTPUUECKON DHEPTUHU B OBIT Bubmorexa ITOK
P p Y hitps://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanne
54 ITocTosTHHBIE MArHUTHI, KX
B3alMOJCHCTBHE
VYpok-uccnenosanue "M3yuenue bubnuoteka [JOK
55 . "
MOJIEU MTOCTOSIHHBIX MarHuTOB https://m.edsoo.ru/ff0ac3d0
MarnutHoOe 1ojie. MarHuTHoOE I10J1e
56 3eMiId 1 €ro 3HadeHue I )KU3HU Ha bubmaorexa [IOK
https://m.edsoo.ru/ff0acOba
3emite
[ToaroroBka Kk KOHTPOJIBHOU paboTe
10 TeMe "DIIEKTPUYECKHUE 3apsAbl.
57 3apsKeHHBIE TEIA U UX Eubmorexa IIOK
P o . https://m.edsoo.ru/ff0abd2c
B3anMoaercTBua. I10CTOSTHHBII
AJIEKTPUYECKUN TOK"
KonTponbnas pabora no teme
"DHeKTpUUecKne 3apsiibl.
P P bubnmoreka [JOK
58 3apspKeHHBIC Tela | UX

B3auMoacucTBUA. I10CTOSIHHBIN
anekTpudeckuii Tok" / Beepoccuniickas

https://m.edsoo.ru/ff0abea8




59

IpoBepoyHasi pabora

PesepBHeIit ypok. Pabora ¢ TekcTamu
o teme "[locTossHHBII
aneKTpudeckuid Tok" / Beepoccuniickas
MpoBepoyHas pabora

bubmuoreka [JOK
https://m.edsoo.ru/ff0acdc6

60

OmnsIT OpcTena. MarauTHoe nose
3JIEKTPUYECKOI0 TOKa MaruutHoe
I10JI€ KaTYIIKH C TOKOM

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac1d2

61

[IpumeHeHue IeKTPOMarHuToB B
TexHuke. JJaboparopnas pabora
"N3yuyeHue neiicTBUSI MarHUTHOTO
I10JI1 Ha TIPOBOJIHUK C TOKOM"

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac74a

62

DNEeKTPOABUTATEIb IOCTOSIHHOIO
Toka. Mcnosnb3oBanue
ANIEKTPOJBUTATENIEH B TEXHUUECKUX
YCTPOWCTBAX U HA TPAHCIIOPTE.
JlaboparopHnast pabota
"KoHCcTpynpoBaHue 1 U3y4eHHE
paloThI neKkTpoaBurarTesns"”

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢

63

Omnbrtel @apases. 3akoH
ANEKTPOMArHUTHOM MHIYKITHH.
IIpaBuio Jlenna

64

Onekrporereparop. CriocoObl
MTOJTyYEHUS SJICKTPHYCCKON SHEPTUH.
DJIEKTPOCTAaHIIMH Ha
BO300HOBIIIEMBIX UCTOYHUKAX
SHEPTUU

65

[ToaroroBka K KOHTPOILHOM paboTe
1o TeMe "DIeKTpUYECKue u




MAaTrHUTHBIC SIBJIeHUS"

KonrponsHas pabora o teme

66 "DNEKTpUUCCKHE U MAaTHUTHBIC 1 bubmorexa HOK
p" https://m.edsoo.ru/ff0acb14
SIBJICHUS
67 PesepBHblit ypok. Pabota ¢ Tekctamu | bubnuoreka [IOK
o Teme "TeroBbie BICHUS" https://m.edsoo.ru/ff0accSe
68 PesepBHrlit ypok. Pabota ¢ TekcTamu |
1o TeMe "MarHuTHbIC sIBJICHHS"
OBIIEE KOJIMYECTBO YACOB I10 68 1455

[MTPOI'PAMME




9 KUIACC

KoanuecTBo yacos DJIeKTPOHHbIE
[
Jl:;_n Tema ypoxa Beero Kontposbubie IIpakTnueckue II/I[:;:GHI/IH :)I;I[?;I;zizlfeﬂbﬂme
padoThI padoThI pecypenr

| Mexanndeckoe JBHKEHUE. |
MarepuanbHas TOUKa

) Cucrema orcuera. OTHOCUTEIBLHOCTD | bubmuoreka [{OK
MEXaHUYECKOTO IBHKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IpsIMOJIMHEWHOE | bubmmoreka [JOK
JBUKECHHUEC https://m.edsoo.ru/ff0ad19a
HepasHoMepHOE NpsIMOITMHENHOE

4 nekeHue. CpeHsst © MTHOBEHHas 1
CKOPOCTb

5 [IpsimonuHeitHOE paBHOYCKOPEHHOE | bubmuoreka [IOK
JBH)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh MPSMOIMHEIHOTO

6 PaBHOYCKOPEHHOTO JIBH>KEHHUSL. 1
I'padux ckopoct
JlabopaTtopHas pabota "OnpeneneHue

7 YCKOpEHHUS Tena npu | | bubnuoteka [JOK
PaBHOYCKOPEHHOM JABUXEHUMU 110 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TI0CcKOCTH"

g CBoOomuHoe nagenne teia. OIbITH !
lanunes

9 PaBHOMEpHOE ABMXEHUE TTO | bubnmoreka [JOK

okpyxHoCTH. [Tepnos u yactora

https://m.edsoo.ru/ff0ael76




oOpamienus. JInHeiHas u yrioBas

CKOPOCTH
10 LlenTpocTpeMuTEILHOE YCKOPEHHE
1 IlepBeb1it 3akoH HproTona. Bektop bubmunoreka [IOK
CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HrroToHa. bubnmnoreka HOK
PaBHonelicTByrO1IAsA cuna https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HproToHa. Bu6moteka [JOK
Cynepno3uuus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3agau Ha npuMeHeHUE bubnnorexa [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6ec
bubmuoreka [{OK
15 Crna ynpyroctu. 3akon I'yxa https://m.edsof)_.lru/fanecaZ
16 Pemenue 3amau no reme «Cuia
YIOPYTOCTH
17 JlaGopatopHnas padora «OnpezneneHue bubmmnoreka HOK
JKECTKOCTHU HPYKUHBI» https://m.edsoo.ru/ff0aee28
bubmuoreka [IOK
18 Crra Tperis https://m.edsoc]fru/fanf738
19 Pemenne 3amay mo reme «Cuita but6mmorekxa [IOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 JlabopaTtopHas pabota "OnpeneneHue bubnmnoreka [JOK
Kod(purmenTa TpeHUs CKOIbKEeHUS" https://m.edsoo.ru/ff0af8be
Pemrenue 3ampau no reme "3akoHbI
21 Herorona. Cuina ynpyroctu. Cuna bubnmorexa LHOK
R https://m.edsoo.ru/ff0afb8e
TpeHus
” Cuna TsKeCTH U 3aKOH BCEMUPHOTO bubnuoreka [JOK

TATOTEHUA. Y CKOpEeHHE CBOOOIHOTO

https://m.edsoo.ru/ff0af044




majeHust

VYpoxk-koHpepenuus "JIBrxeHue et

23 BOKPYT I'PaBUTALIMOHHOTO LIEHTPA
(Conneunas cucrema). ['amaktuku"
Pemenue 3agau mo teme "Cuna
24 TSOKECTH M 3aKOH BCEMHPHOT'O bubmorexa LOK
. P https://m.edsoo.ru/ff0af5f8
TATOTEHHUS
)5 [IepBas kocMu4ecKas CKOPOCTb. bubnuorexa [IOK
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuaabHOM TOUYKH.
AOGCOIIFOTHO TBEPI0E TEJIO.
i bubmuoreka [{OK
26 PaBHOBecue TBEpI0TO TENA C
. . https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHON OChIO BPAIICHUSI.
MowmeHnT cuibl. LleHTp TsokecTn
PaBHOBecue MarepuanbHONW TOYKH.
AGCOTIOTHO TBEPAOE TEIIO.
27 PaBHOBecue TBEpIOrO TENA C
3aKpPEIUIEHHON OChIO BPAlICHUS.
MowmeHnT cuibl. LleHTp TsokecTn
73 Pemenue 3agad mo reme "MomeHT but6mmorekxa [IOK
cunbl. LenTtp TsxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJILHOM paboTe MO
29 TeMme "MexaHndecKkoe IBMKEHHE bubmmorexa TOK
. " ’ https://m.edsoo.ru/ff0b0408
BzanmoneiicTBue Ten
KonTponbhas pabora no teme
30 "MexaHnndecKkoe IBIKEHHE bubmorexa LHOK
N | ' https://m.edsoo.ru/ff0b06ec
BsauMonelicTBue Ten
31 Nmnynec Tena. Umnynse cuiibl. 3aKoH bubmuoreka [JOK




COXPAHEHHUS UMITyJIbCa. YIIPYroe nu
HEYIPYroe B3auMOJCICTBHE

Pemrenue 3agaud mo reMe "3akoH

https://m.edsoo.ru/ff0b07fa

bubnunorexa LIOK

32 COXpaHEHUs UMIyJbca' https://m.edsoo.ru/ff0b096¢c
13 VYpoxk-koHpepenuus "PeakTuBHOE
JBUKEHHE B IIPUPOJE U TEXHUKE"
bubnnorexa [JOK
34 Mexannueckasi paboTa U MOITHOCTh https://m.edsocL).Iru/ffObOa84
35 PaboTa CHIIBI TSKECTH, CHIIBI bubmuoreka [IOK
YIPYTOCTH U CHJIBI TPEHUSA https://m.edsoo.ru/ff0b0db8
JlaGopatopHnas padora «OnpezneneHue
36 paloThI CUIIBI TPEHUS IIPU
PaBHOMEPHOM JIBUKEHHUH TeJja 110
TOPU30HTAIILHON TOBEPXHOCTH
37 CBs3b 9HEprUU U pabOTHI.
IloTrenunanbHas HEprus
18 Kunernueckas sneprus. Teopema o bubmuoreka [IOK
KUHETHUYECKON SHEPTUU https://m.edsoo.ru/ffOb0c32
39 3aKOH COXpaHEHUS HEPTUHU B
MEXaHHUKe
40 JlaGopatopnas pabora «3yuenue bubmuoreka [IOK
3aKOHA COXPAaHEHUS DHEPI UM https://m.edsoo.ru/ffOb12fe
41 KonebarensHOE IBUKEHNUE U €TO bubnunorexa LIOK
XapaKTEPUCTUKU https://m.edsoo.ru/ffOb1858
42 3aryxaromue KoieOaHusl. bubnmnoreka [JOK
Brinyxaennslie koieOanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTH4ecKuil ¥ NpyKUHHBINA

MassTHHUKH




44

45

VYpoxk-uccienoBanue «3aBUCUMOCTb
neproja KoJeOaHuii OT KECTKOCTH
MPY>KUHBI U MACCHI TPy3a»

[IpeBparienue sHepruu Npu
MEXaHUUYECKUX KOJIeOaHUSIX

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0b197a

46

Jlaboparopuas pabota «OnpeneneHue
94acTOTHI U TIeproJIa KoJaeOaHmi
PY)KUHHOTO MasTHHUKA»

bubnunoreka LIOK
https://m.edsoo.ru/ffOblaec

47

Jlaboparopuas pabora «IIpoBepka
HE3aBHCUMOCTH TIEpHO/Ia KoJeOaHni
rpy3a, NOABEUIEHHOTO K HUTH, OT
MAaccChl Ipy3a»

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

48

49

50

Mexaunueckue BoJHBL. CBOWCTBA
MeXaHU4eCKHuX BOJIH. [IpogosibHbIE
MOTEPEYHBIE BOJTHBI

Ypok-koHpepeHmus "MexaHnndeckue
BOJIHBI B TBEPJIOM TEJIE.
Ceiicmuueckue BOJTHBI"

3ByK. PacnipocTpanenue u oTpakeHue
3ByKa

bu6nmorexa LIOK
https://m.edsoo.ru/ffOb2 1fe

51

VYpok-uccnenosanue "HabmoneHune
3aBUCHMOCTH BBICOTHI 3ByKa OT
qacTOTEI"

52

53

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKHUI pE30HAHC
Ypok-koHpepeHus "YIbTpa3ByK u
nHOPa3BYK B IPUPOJE U TEXHHUKE"

but6mmorekxa [IOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka K KOHTPOJILHOM paboTe MO

but6mmoreka [IOK




Teme "3aKOHbI COXPaHECHMUSI.
Mexannueckre KoeOaHus ¥ BOJTHBI"

KonTponbnas pabora no teme

https://m.edsoo.ru/ff0b25f0

55 "3aKoHBI cCOXpaHEeHMs. MexaHuueckue
Kose0aHusl ¥ BOJHBI"
56 DNeKTPOMarHuTHOE ToJIe. bubmmoreka [JOK
DNeKTPOMarHUTHBIE BOJHBI https://m.edsoo.ru/ff0b2abe
57 CBolicTBa 3J1IEKTPOMAarHUTHBIX BOJIH
Ypok-koupepennus "lkana
53 3J€KTPOMArHUTHBIX BOJIH. bubmmoreka [JOK
Hcnonp30Banue 3JI€KTPOMarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH I COTOBOI CBA3H"
VYpok-uccnenonanue "M3yuenue
. bubmuoreka [IOK
59 CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2cbc
MTOMOIIBI0 MOOUIIBHOTO TenedoHa
Pemenue 3agau Ha onpeneneHue
60 4acTOTHI U JJIMHBI 3JIEKTPOMarHuTHOM
BOJIHBI
DneKTpoMarHuTHasi IpUpoa CBETa.
. bubnuoreka [{OK
61 CxopocTth cBeTa. BonHOBBIE CBOMCTBA
https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku ceera. I[IpsmonuneitHoe
bubnunorexa LIOK
62 pacnpocTpaHeHUEe CBeTa. 3aTMEHUs
https://m.edsoo.ru/ff0b3658
ComHua u JIyHbl
3aKOH OTpa)k€HUs CBETa. 3epKaia.
but6mmoreka [IOK
63 Pemenue 3ana4 Ha IpUMEHEHNE
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKEHUs CBETA
64 [Ipenomnenue cBera. 3aK0H bubnuoteka [JOK




IIpECIOMJICHUSA CBETA

[TonHOE BHYTpEHHEE OTPAKEHUE CBETA.

https://m.edsoo.ru/ff0b3aea

bubnunoreka LIOK

65 Hcnonb30BaHue MOIHOTO BHYTPEHHETO hitps://m.cdsoo.r/ff0b3c5e
OTpPaXEHUS B ONTHYECKHUX CBETOBOAAX
Jlaboparopnas pabota "HccrnenoBanue
66 3aBUCHUMOCTH YIJIa IIPEIOMIICHUS
CBETOBOI'O JIy4a OT yIJla aJIeHUs Ha
rpanuiie "Bo3n1yx-cTekyno""
Ypok-koHpepenmus "Vicnons3oBaHue
67 IIOJIHOTO BHYTPEHHETO OTPAXKECHUSI:
CBETOBO/IbI, ONITHKOBOJIOKOHHASI CBSI3b"
bubmuoreka [{OK
68 JIunzel. OnTryeckas cuiia JIMH3bI hitps://m.edsoo.r/f0b3E2c
. bubmuoreka [IOK
69 [TocTpoenue n3oOpaxeHu B TMH3AX https://m.edsoo.r/ff0bdd4a
Jlaboparopnast pabota "Onpenenenue
70 (hOKYCHOTO pacCTOSIHUS U ONTHYECKOM bubmorexa HOK
CHITBI CoBHparomelt H3H" https://m.edsoo.ru/ff0b4206
71 Ypok-koHpepenmus "OnTudeckue bubnmnorexa [JOK
JIUH30BBIC TIPUOOPHI" https://m.edsoo.ru/ffOcOa7e
72 I'na3 kak ontuyeckas cucreMa. 3peHue bubmmorexa [IOK
https://m.edsoo.ru/ff0b4684
7 VYpoxk-koHpepenuus "ledexror
3penus. Kak coxpanurs 3peHue"
Pa3noxxeHue 6enoro ceera B CEKT.
74 Omnbitel HetoTona. Crnoxxenue bubnuotexa [JOK

CIICKTPAJIbHBIX IIBETOB. I[I/ICHepCI/ISI
CBCTa

https://m.edsoo.ru/ff0cOf4c




JlaGopaTopHas padota "OIBITHI 11O
pas3ioKeHuIo 6eJI0ro CBeTa B CIEeKTP U

75 BOCIIPUSTHIO 1IBETA MPEIMETOB MPHU UX bubmmorexa [TOK
P H pes p https://m.edsoo.ru/ffO0cOe2a
HAOJIIOACHNH Yepe3 BETOBhIC
¢bubTper"
VYpoxk-npaktukym "BosiHOBBIE
76 CBOICTBa CBETA: AMCIIEPCHS,
uHTephepeHys u audpaxus”
77 Omnsitel Pesepdopaa u mianerapHas bubmmoreka [JOK
MOJICNIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynatel bopa. Moaens aroma bopa
Hcnyckanue 1 morjouieHue cBera
79 atomoM. KBauTel. JInneiuaTeie bubmorexa HOK
' ) https://m.edsoo.ru/ff0c144c
CHIEKTPBI
20 Ypoxk-nipaktukym "Habmtonenue bubnuoreka [JOK
CIIEKTPOB UCITyCKaHUS" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTE 1 €€ BUBI brbmmorexa [TOK
g A https://m.edsoo.ru/ff0c1672
Crtpoenue aTomHOro sipa. Hykinonnas bubmuoreka [IOK
82
MOJENb https://m.edsoo.ru/ff0c18ac
23 PannoakTiBHBIE IPEBpAIICHHUS. bubmuorexa [IOK
H3oTtomsr https://m.edsoo.ru/ff0clal4
84 Pemenwne 3agau mo teme: bubnunorexa LIOK
"PanuoaktuBHBIE NpeBpaleHus" https://m.edsoo.ru/ffOc1b4a
85 [Tepuonx monmypacnana
VYpok-koH(pepenuus "PagunoakTuBHbIE
P Gep bubmuorexa [{OK
86 U3ITy4yeHUs B IPUPOJIE, METUIIUHE,

TeXHuke"

https://m.edsoo.ru/ff0c2126




SnepHble peakuuu. 3aKOHbI

87 COXpaHEHHUS 3apsiIOBOTO U MacCOBOTO bubmmorexa [JOK
P p https://m.edsoo.ru/ff0c1c58
qucen

28 OHeprus CBA3U aTOMHBIX saep. CBs3b bubmmoreka [JOK
MAaccChl U DHEPTUU https://m.edsoo.ru/ffOc1d7a

29 Pemenue 3amau no reme "SnepHeie
peakuun"

90 Peakuuu cunTes3a u nenenusd saep. bubnnorexa [JOK
Ucrounuku sueprun ConHIa U 3BE3]T https://m.edsoo.ru/ffOc1e88
Ypok-koupepenuus "Anepunas

91 sHepreTHka. JleicTBus
PaZOaKTUBHBIX U3ITyYEHUH Ha KUBbIE
opraHu3msl"

[ToaroroBka Kk KOHTPOJILHOU paboTe MO

9 TeMe "DJIEKTPOMAarHUTHOE TIOJIE. bubmmnoreka HOK
ONEKTPOMarHUTHHIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBsbie siBieHUS"

KonTponbHas pabota no teme

93 "DIeKTpOMarHuTHOE TOJIE.
DNEeKTPOMarHuTHbIE BOJHBI.
KBanToBsie siBieHus"
[ToBTOpenue, 0600IIEHNE.

94 JlaGoparopHblie pabOTHI IO KypC brbmorexa [OK
" patop . p \ ypey https://m.edsoo.ru/ff0c245a

B3aumoneiictBue ten
[ToBTOpenue, o600menue. Pemenue

95 ACYETHBIX M KaYECTBEHHBIX 3a/a4 10 bubmmorexa [IOK
pactel ' https://m.edsoo.ru/ff0c2572
teme "TernoBbie MpoOLECCHI

96 [ToBTOpenue, o6o6menue. Pemenue bubnmoreka [JOK




pacyYeTHBIX M Ka4E€CTBEHHBIX 3a7a4 110
teme "KIIJ] TerioBeIx agBurarenci"

[ToBTOpenue, o6o0menue. Pemenue

https://m.edsoo.ru/ff0c2a22

bubnunoreka LIOK

7 1
9 pacyYeTHBIX M KaYE€CTBEHHBIX 3a7a4 110 hitps://m.edsoo.rw/ff0c2b30
teme "KIIJI anekTpoycTanoBok"
[ToBTOpenue, obo0mIEHNE.
98 JIaGopatopHble pabOTHI 110 KypC 1 buGnuorexa [IOK
" patop p " ypey https://m.edsoo.ru/ff0c2c52
CBeToBbIE SBJICHUS
[ToBTropenue, o6o0menue. Pabora ¢
99 TEKCTaMH I10 TeMe "3aKOHBI 1 Bubmiorexa OK
" https://m.edsoo.ru/ff0c2d6a
COXPAHCHUS B MEXaHHUKE
[ToBTOpenue, o600meHne. Pabora ¢
100 TekcTamu 110 Teme "Konebanus u 1 bubnnorexa [IOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
IToBTOpenue, o6o6meHne. Pabora ¢
101 TeKCTaII:/II/I 10 TEME 'L'HCBCTOBBIG 1 bubnmorera OK
" https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTOpenue, o6o6menue. Padora ¢
102 TekcTamH 110 TeMme "KBanToBas u 1
anepHas Gusnka"
OBIIEE KOJIMYECTBO YACOB I10 102 13

[NPOTPAMME




IMPOBEPSIEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMbBI OCHOBHOI'O

OBILIEI'O OBPA3OBAHUA
7 KUIIACC
Kon
npose
psiemo IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
ro o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs
pe3ya
bTaTa
1.1 UCI0JIb30BaTh U3YUYEHHBIE TOHATHS
- pasnuyarh SBJICHUS 10 ONUCAHUI0 MX XapaKTEpHbIX CBOICTB MU Ha OCHOBE
' OTIBITOB, IEMOHCTPHUPYIOIIHUX JAHHOE (PU3NYECKOE SBICHUE
pacrno3HaBaTh MPOSBICHUE U3YYCHHBIX (DU3MUECKUX SBICHUN B OKPYXKAIOIIEM
13 MHUpE, B TOM 4YHCiIe (PU3MUECKUE SBICHUS B MPUPOJE, IPU STOM NEPEBOAMUTH
' MPAKTUYECKYI0 3a7ady B Y4eOHYIO, BBIICNISTH CYIIECTBEHHbIE CBOWCTBA
(npu3HaKM) PpU3NUECKUX SBICHUN
OIMCHIBATh H3YYEHHBIE CBOMICTBAa Tel M (U3MYECKHUE SIBICHUS, HCIIOJIb3YS
(u3nyecKkre BEJIUYUHBI, TIPU ONMHMCAHUU MPABUIBLHO TPAKTOBATH (PU3MUECKUIA
4 CMBICII MCIIOJIb3YEMbIX BEIMYMH, UX OOO3HAYEHUS MU €IUHMIBI (PU3NIECKUX
' BEJIMYMH, HAXOOUTb (OPMYJIbl, CBS3bIBAIOLUIME JAHHYIO (DU3HUECKYIO
BEIMYMHY C JPYTUMHU BEIWYMHAMH, CTPOUTH TpadUKH H3YYEHHBIX
3aBUCHUMOCTEHN (PU3NYECKUX BETUUNH
XapaKTepu30BaTh CBOMCTBA Tel, (PU3NUECKHE SABJICHUS U MPOIECCHI, UCTIONb3YSI
1.5 U3yYeHHBbIE 3aKOHBI, TIPU 3TOM J1aBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U
3aMMChIBaTh €70 MATEMaTUYECKOE BbIpAaKEHHE
OOBACHATH (PU3MUECKHE SIBJICHUS, POIIECCHl U CBOWCTBA TEJ, B TOM YHUCIIE U B
KOHTEKCTE CUTyallUld NPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIISATH
1.6 MPUINHHO-CIIEJCTBEHHBIE CBS3HU, CTPOUTHh OOBSICHEHHE U3 | — 2 JOTMUYECKHX
maroB ¢ omopoil Ha 1 — 2 HM3y4YEHHBIX CBOMCTBA (M3UYECKHUX SBICHHM,
(bu3MUecKrX 3aKOHa UM 3aKOHOMEPHOCTHU
1.7 pemarh pacu€THble 3a7auu B 1 — 2 neicTBUs, UCTIONb3YsI 3aKOHBI U (POPMYIIHI,




CBsI3bIBaIOIME (PU3NYECKUE BEJIMYUHBI: Ha OCHOBE aHANM3a YCIOBUS 3a7aud
3alHMChIBATh KPAaTKOE YCIIOBUE, IMOJACTaBIATh (PH3WYECKUE BEIUYHUHBI B
dbopMyllbl W MOPOBOJAUTH pacu€Tbl, HAXOAWTb CIPABOYHBIC JAHHBIE,
HEOOXOIMMBIC ISl PEIICHUS 3a]1a4, OICHUBATh PEATMCTUYHOCTh MOYYESHHOM

(bu3nuecKoil BeTUYNHBI

1.8

1.9

pacrno3HaBaTh NpoOIeMbl, KOTOPbIE MOYKHO PEIIMTh MPU MOMOLIN (HU3HUECKUX
METO/IOB, B OIIMCAHUU UCCJICIOBAHUSI BBIJIEIISITH IPOBEPSIEMOE MPEITOIOKEHNE
(rumotesy), pa3nIMyaTh M HMHTEPIPETUPOBATH IMOJIYUYEHHBIM pe3ynbTar,

HaxXxoauThb OIIINOKH B XO0J¢ OIlbITa, ACJIAaTh BBIBOJBI I10 €TI0 pE3yJibTaTaM

MIPOBOJIUTH OMBITHI MO HAOMIOJNEHUIO (DU3NYECKHUX SBICHUNA MU (DU3NIECKUX
CBOMCTB Tell: (OPMYIHNPOBATH MPOBEPSIEMBbIE MPEANOIOKEHUS, COOMpPAThH
YCTAHOBKY W3 TPEIJIOKEHHOT0 O0OpYyJOBaHUS, 3alHChIBATH XOJ OIBITA H

(hopMyIUpOBaTh BHIBOJIBI

1.10

BBINOJIHATH MPSIMBIE U3MEPEHUS C MCIIOJIb30BAaHHEM aHAIOTOBBIX U MU(POBBIX
npuOOpOB, 3amMUCBIBATH TOKa3aHUsS NPUOOPOB ¢ yUETOM  3aJaHHOM

a0COTIOTHON MOTPEIIHOCTH U3MEPEHUI

1.11

MPOBOJIUTH HCCJIEIOBAHNE 3aBUCUMOCTH OJHON (DU3NYECKON BEIMYMHBI OT
JpPYroil € HCIOJB30BAHMEM IPSAMBIX  M3MEPEHUH, y4acTBOBaTb B
TUTAHUPOBAHUH y4eOHOT'O HMCCIEOBaHUsA, COOMPATh YCTAHOBKY M BBITIOJIHATH
U3MEpEHus, Cleys MpeAJoXKEeHHOMY IIIaHy, (UKCUPOBaTb pPE3YJIbTaThl
MOJIyYEHHON 3aBUCHMOCTH (U3NYECKUX BEIMYMH B BHUJAE MNPEIJIOKEHHBIX

Ta6J'II/ILI )51 l"pa(bI/IKOB, ACJIaThb BBIBOJELI IO PE3YyJIbTaTaM HCCICIOBAHUSA

1.12

NPOBOJIUTh  KOCBEHHblE  HM3MepeHHs  (U3NYECKMX  BEJIMYUH, CIEAys
MPENJIOKEHHOW MHCTPYKIMM: TpU BBINOJIHEHUMM M3MEpEeHUuN colOuparb

OKCIICPUMCHTAJIbHYIO YCTAHOBKY U BBIYUCIIATH 3HAUYCHUC HCKOMOM BEITUYMHEI

1.13

1.14

1.15

CO6J'II-O,Z[8.TB IpaBujia TCXHUKHU 0€30IMacHOCTH npu pa60Te C J'Ia60paTOpHBIM

o0opyoBaHUEM

yKa3blBaTh NPUHLMIBI JEHCTBUS NPUOOPOB M TEXHUUYECKUX YCTPOMCTB,
XapaKTepu30BaTh MPUHIMIBI JeHCTBUS U3YyYEHHBIX MPHUOOPOB U TEXHUYECKUX
YCTPOWCTB C TOMOUIIBIO HX OINMUCAHUS, HUCIHOJIb3ys 3HAaHHSA O CBOWCTBax
¢usznyeckux  SABJICHUH W HEoOXoaAuMMble  (PU3MUECKHE  3aKOHBI U

3aKOHOMEPHOCTH
MPUBOJIUTE NMPUMEPHI (HAXOAUTh MHGOPMAIMIO O MpPUMEpax) MPaKTUYECKOTo
UCTOJb30BaHUS  (PU3MUECKMX 3HAHMA B TOBCEAHEBHOM KM3HM IS

oOecrnieueHrs 0e30MacHOCTU MpH OOpalleHuu ¢ TpUOOpaMUu U TEXHUYECKHUMHU




YCTPOWCTBAMH, COXPAHEHHS 370POBbS M COOIIOJCHUS HOPM JKOJIOTHYECKOTO
MOBEICHUS B OKPYKAIOLIEH cpee
OCYLIECTBIISATH OTOOp MCTOYHMUKOB HH(popManuu B cetu HHTEepHET B

COOTBETCTBHH C 3aJaHHBIM ITOMCKOBBIM 3aIllpOCOM, Ha OCHOBC HUMCHOIINXCSA

116 3HAHWUW U MMyTEM CPAaBHEHUS PA3IUYHBIX HCTOYHUKOB BBIICIATH HH(POPMAIIHIO,
KOTOpasi ABJSETCS MPOTUBOPEYMBOM MM MOXKET OBITH HEJIOCTOBEPHOI
WCIIOb30BaTh IIPH BBIMOJHEHUW Y4YEOHBIX 3aJaHUN HAYyYHOIOMYJISPHYIO
117 AUTEpaTypy (PU3NYECKOTO COJEp)KaHUs, CHPABOYHBIC MAaTEPHAIbI, PECypPCHI
' cetru  HWHtepHer, BnageTh NOpuUEMAMM  KOHCIEKTHUPOBAHUS  TEKCTAa,
npeoOpa3oBanus HH(HOPMAIIUY U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO
CO3/1aBaTh COOCTBEHHBIE KpAaTKUE NHCHMEHHBIE M YCTHBIC COOOINEHHUS Ha
OCHOBE 2 — 3 UCTOYHHMKOB HMH(pOpManuu (U3HUYECKOTO COJACPKAHUSI, B TOM
118 quCclie MyOJIMYHO JeNIaTh KpaTKue COOOMICHHS O pe3ysbTarax MPOCKTOB WIIH
' y4eOHBIX HCCIEIOBAHUM, MPH STOM TPAMOTHO HCIIOJIb30BATh HM3YyUEHHBIH
MOHATHWHBIA  ammapaT Kypca (U3HWKH, COMPOBOXKIATh  BBICTYIUICHHE
Npe3eHTaluen
MpU  BBHINIOJIHEHUHM YYEOHBIX TPOEKTOB M HCCIEAOBAHUN pacmlpenesiTh
00513aHHOCTH B TPYIIE B COOTBETCTBUU C IMOCTABJICHHBIMH 3aJ]auaMu, CIEeIUTh
1.19 3a BBIIOJIHEHHUEM IIIaHA AEHCTBUM, aJleKBAaTHO OLIEHUBATH COOCTBEHHBIN BKJIA
B JIEATEIbHOCTh I'PYIIIbI, BBICTPAaUBATh KOMMYHUKAaTUBHOE B3aUMOJEICTBUE,
YUYUTHIBAsI MHEHHE OKPYKAOIINX
8 KJIACC
Kon
npoBeps .
IIpoBepsiemblie npeaMeTHBIE Ppe3yabTAaThl 0CBOCHUSI OCHOBHOM
emoro 0o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOTI'0 00111er0 00pa3oBaHus
pe3yJjbTa
Ta
1.1 HMCHIOJIb30BATH TIOHITHS
- pa3nuyaTh SBJICHUS MO OMMCAHUIO WX XAPAKTEPHBIX CBOMCTB M HAa OCHOBE
' OTIBITOB, IEMOHCTPHUPYIOIINX JAHHOE (PUINIECKOE SIBIICHUE
pacro3HaBaTh MPOSBICHNE U3YYCHHBIX (PU3NUECKHUX SIBICHUU B OKPYKAIOIIEM
1.3 MHUpe, B TOM 4YHclie (pu3ndeckue SBICHHs B MPUPOAE, MPU ITOM NEPEBOAUTH

MPaKTUYECKYIO0 3a7ady B Yy4eOHYIO, BBIIENSTH CYIIECTBEHHbIE CBOWCTBA




(mpu3Haku) pU3NUECKHUX SIBICHUM

1.4

1.5

1.6

1.7

1.8

OINMCBIBATh W3YYEHHBIE CBOMCTBAa Tel M (DU3MYECKHUE SIBICHUS, HCIIOJIb3Ys
¢bu3nveckue BEIUYMHBI, TIPU OMHCAHUHU MPABHIBHO TPAKTOBATH (PH3UUECKUI
CMBIC]I HCHOJb3YEMBIX BEIMYMH, OOO03HAUYEHUS M EIUHUILBl (PU3NYECKUX
BEIMYUH, HAXOAUTh (OPMYINbI, CBA3BIBAIOUIME JaHHYI (U3NYECKYIO
BEIMYMHY C JPYTMMH BEIMYMHAMH, CTPOMTH TIpaUKM HM3y4EHHBIX

3aBUCUMOCTEH (PU3MYECKUX BEINIUH

XapaKTepU30BaTh CBOMCTBA TeJ, (DU3MUECKUE SBICHUS U MPOIIECCHI, HCIIONB3YS
W3Y4YCHHBIE 3aKOHBI, MPU 3TOM J1aBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U

3aIIMCBIBATh €0 MAaTCMATUYCCKOC BBIPAKCHUC

OO0BSACHATH (PU3NYECKUE TPOIIECCHI M CBOMCTBA TEJl, B TOM YHCJIE M B KOHTEKCTE
CUTYyallull MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBISBIATh MNPUYUHHO-
CJICICTBEHHBIC CBSI3H, CTPOUTH OOBACHEHHE M3 | — 2 JIOTMYECKHUX IIAaroB C
nomouiplo 1 — 2 M3y4yeHHBIX CBOMCTBA (PU3MYECKUX SBICHHUM, (U3NYECKUX

3aKOHAa UJIK 3aKOHOMEPHOCTHU

peuarh pacu€THble 3a7a4u B 2 — 3 JeMCTBUSI, UCIONB3Ys 3aKOHBI U (hOPMYIIHI,
CBSI3bIBAIOIIME (PU3MUECKUE BEIMYMHBI: HAa OCHOBE aHAIM3a YCJOBUS 3a7adu
3alUChIBaTh KPaTKOE YCJIOBHUE, BBISBIISATh HEJOCTATOK JAHHBIX ISl pELICHUs
3a/la4m, BHIOMpATh 3aKOHBI W (HOPMYJBI, HEOOXOIUMBIC IS ©€ peIICHHS,
MPOBOAUTH pacu€Thl W CpPaBHUBATH IMOJNIYUEHHOE 3HAueHUE (PUIUYECKOM

BEJINYHNHBI C U3BECTHBIMU JaHHBIMH

pacrno3HaBaTh Ipo0OJIeMbl, KOTOPbIE MOYKHO PEIIMTh MPU MOMOLIN (U3HUECKUX
METOZIOB, HCIIO/Nb3ysl OINKMCAHUE WCCICAOBAHMSA, BBIIEIATH IIPOBEPAEMOE
NPEATONOKEHUE,  OLUEHUBATh  IPABWIBHOCTh  IOpsAJKA  MPOBEACHUS

HUCCICI0BaHUsA, ACJIAaTh BBIBOABI

1.9

1.10

1.11

MIPOBOJMUTH OMBITHI MO HAOTIOACHUIO (PU3UUYECKUX SIBICHUNA WU (HU3NUECKUX
CBOMCTB Tes: (HOpPMYJIHUPOBATH TPOBEPSEMbIE TMPEANOIOKEHUs, CcoOUpaTh
YCTaHOBKY W3 MPEIIONKEHHOTO OOOpYIOBaHMSI, OIMUCHIBATH XOJ OIBbITA H

(hopmMyTupOBaTh BHIBOJIBI

BBIIIOJIHATE NPAMBIC U3MCPEHUSA C UCIIOJB30BAHUEM aHAJIOT'OBBIX HpI/I60p0B n
JaTYUKOB (bI/ISI/I‘-ICCKI/IX BCJIMYHUH, CpaBHUBATL PC3YJIbTAThI PI3MCpCHPIﬁ C

y4€TOM 33JaHHOM aOCOJIFOTHOM MOrPEUTHOCTH
MIPOBOJIUTHh HCCJICIOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEIMYHMHBI OT

,Z[perﬁ C UCIHOJIb30BAHUCM IIPAMBIX HBMCpCHHﬁI IJIaHWPOBATh UCCIICIOBAHHC,

CO6I/IpaTI) YCTAaHOBKY W BBIIIOJHATL H3MCPCHUA, CICAYSA MPCIAIOKCHHOMY




1.12

1.13

1aHy, (UKCUPOBATh Pe3yIbTaThl MOJIYYEHHON 3aBUCUMOCTH B BHJI€ TaOJIUIl U

rpaduKoB, eNaTh BHIBOJBI IO PE3Y/IbTaTaM HUCCIICIOBAHUS

MPOBOJIUTH KOCBEHHBIC H3MEpEHHUs (PU3MUECKUX BEIMYUH: IUIAHUPOBATH
U3MepeHus, coOMpaTh  HKCHEPUMEHTAIbHYK)  YCTAHOBKY, cienys
[IPETIOKEHHOW NHCTPYKLIMHU, Y BBIYUCIIATh 3HAUYEHUE BEINYMHBI

coOyoaTh MpaBUiIa TEXHUKH OE€30MacHOCTH MpU paboTe ¢ J1abopaTOPHBIM

obopyroBaHUEM

1.14

XapaKTepU30BaTh MPUHIUIBI AEWCTBUS U3YUYEHHBIX IPUOOPOB U TEXHUYECKUX
YCTPOMCTB C ONOPOM HA HX OINMUCAHHUS, HUCIOJb3yd 3HAHUA O CBOMCTBAX

q)HSI/I‘IeCKI/IX SIBJIICHUH 1 HCO6XOI[I/IMBIC (bl/ISI/ILIeCKI/IC 3daKOHOMCPHOCTH

1.15

pacrno3HaBaTh IPOCThIE TEXHUUECKHUE YCTPOICTBA U U3MEPUTENIbHbBIE TPUOOPHI
M0 CX€MaM M CXEMAaTHUYHBIM PUCYHKaM, COCTABJISITh CXEMbI JJIEKTPUUYECKUX
Lenei ¢ MociHeAoBaTeIbHBIM U TMAPAJICIbHBIM COCIUHEHHUEM DIIEMEHTOB,

pasjinvdas yCJIOBHbBIC 0003HAYEHH PJIEMEHTOB QJICKTPHUUYCCKUX ueneﬁ

1.16

MIPUBOJIUTH MPUMEPHI (HAXOAUTh WHGOPMAIIMIO O MpPUMEpax) MPaKTUYECKOTO
WCTOJNB30BaHUSI  (PU3MUYECKMX 3HAHMKW B TOBCEAHEBHOM KHM3HH  JIJIS
obecrnieueHrs 0€30MacHOCTH MPH OOpalleHuH ¢ IpUOOpaMu U TEXHHUYECKUMU
YCTPONCTBAMHU, COXPAHEHUS 30POBbS M COOJIIOACHUS HOPM JKOJIOTUYECKOTO

MOBE/ICHUS B OKPYXKAIOIIe cpee

1.17

1.18

OCYLIECTBIIATh IMOMCK HHPOPMALUU (PU3MYECKOIO COAEPIKAaHUS B CETH
HNHTepHer, Ha OCHOBE MMEIOIIMXCA 3HAHUM U NOYTEM CpaBHEHUS
JIOTIOJTHUTEbHBIX HMCTOYHMKOB BBLACTATH HH(OpMAIMIO, KOTOpas sBIsAETCA

MIPOTUBOPEYUBOM UITU MOXKET OBITH HEJJOCTOBEPHOM

WCIIOJIb30BAaTh MpPU BBINOJHEHUH Y4E€OHBIX 3aJaHUl Hay4HO-TOMYJISIPHYIO
TUTeparTypy (HU3UYECKOro COAEp)KaHUs, CIPaBOYHBIE MaTepHajbl, PECypChl
cetm  HMHrepHer; Biamerb  npuéMaMM  KOHCIEKTHPOBAaHUS  TEKCTAa,

npeobpa3oBanus HHGOPMAIIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO

1.19

1.20

CO3/1aBaTh COOCTBEHHBbIE MHCHMEHHBIE W KpaTKHE YCTHBIE COOOIEHUS,
0000mast wHGOpPMAIMI0O M3  HECKOJBKUX HCTOYHHUKOB  (DU3HUYECKOTO
COJIEp>KaHus, B TOM YHUCJe MyOJUYHO MPEACTABIATH PE3YyIbTaThl MPOESKTHOM
WJIM WCCIICIOBATEIILCKON JIEATSIIBHOCTH, TIPU 3TOM T'PaMOTHO HWCIIOIbh30BaTh
W3YYCHHBIH  TIOHATUHHBIA  ammapar Kypca  (QU3UKH, COMPOBOXKAATH

BBICTYIUICHHE NTPE3EHTAIUEN

Ipru  BBIIIOJIHCHUHA y"-IC6HLIX IIPpOCKTOB U HCCIIeJOBaHU (bI/ISI/ILICCKI/IX

MPOLIECCOB  pacIpenessaTh OOS3aHHOCTH B TpPyNIE B COOTBETCTBHM C




IIOCTaBJICHHBIMHU 3aJa4aMHM, CIIEIWTHh 32 BBIIOJHEHHEM IUIaHA JEUCTBHU W
KOPPEKTHpOBaTh €ro, aJCKBAaTHO OIICHWBATh COOCTBCHHBIH BKIAJ B
JEATEIbHOCTh TPYIIIbI, BBICTPAUBATh KOMMYHUKAaTUBHOE B3aWMOJEICTBUE,

MIPOSIBJISISI TOTOBHOCTH Pa3periaTh KOH(DINKTHI

9 KIIACC

Kon
nposepst
eMoro
pe3yJbTa
Ta

1.1

1.2

1.3

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHUs

HCII0JIb30BAaTh U3YUCHHBIC ITIOHATHUSA

pasiimuaTtb ABJICHHA I10 OIMMCAHHUIO HUX XaPaKTCPHBIX CBOMCTB UM Ha OCHOBE

OIBITOB, IEMOHCTPUPYIOIIMX JAHHOE (PU3NYECKOE SBICHUE

pacro3HaBaTh HMPOSIBICHUE U3YUYCHHBIX (PU3NUECKUX SBJICHUN B OKpPYKAIOIIEM
MHUpE, B TOM 4ucie (pU3MUECKUe SBJIECHUS B NMPHUPOJIE, IPU 3TOM MEPEBOAUTH
MPAaKTUYECKYIO0 3a1ady B Y4YeOHYIO, BBLICTSATH CYIIECTBEHHBIC CBOWCTBA

(mpu3Haku) GU3NYECKHUX SIBJICHUM

1.4

1.5

1.6

1.7

OIMCBIBATh H3YYEHHBIE CBOMCTBAa Tel M (PU3UYECKUE SIBICHUS, HCIIOJIb3YS
(u3nuecKkre BEIMYUHBI, IPU ONMMCAHWU MPABUIBLHO TPAKTOBATH (DPHU3MUECKUN
CMBIC]T HCHOJb3YEMbIX BEIMYMH, OO0O03HAUEHUS U EIUHUIBl (U3NYECKUX
BEJIMYMH, HAxXOOuThb (OPMYJIbI, CBS3bIBAIOLIME JAHHYIO (QU3NYECKYIO
BEIMYMHY C JPYTMMHU BEIMYMHAMH, CTPOMTH TpaUKM H3y4EHHBIX

3aBUCHUMOCTEHN PU3NYECKUX BETUYNH

XapaKTCPU30BaTh CBOICTBa TCI, (1)I/I3I/Iq€CKI/IC SABJICHUSA U ITPOLECCHI, UCIIOJIb3Ys
HU3YUYCHHBIC 3aKOHBI, IIPpU 3TOM IdaBaTbhb CJIIOBECHYIO q)OpMy.TII/IpOBKy 3aKOHa U

3aIMMCbIBATh €0 MAaTCMATUYCCKOC BhIPAKCHUEC

OO0BACHATH GU3NUYECKUE MPOIIECCH] U CBOMCTBA TEJI, B TOM YHCJIE U B KOHTEKCTE
CUTyallUld TNPaKTHUKO-OPUEHTHPOBAHHOIO XapakTepa: BBIABIATH NPUUYUHHO-
CIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHHE M3 2 — 3 JIOTMYECKHX IIaroB C
MOMOIIBI0 2 — 3 W3YYEHHBIX CBOWCTBA (DPM3MYECKHUX SBICHHUH, (PU3MUECKUX

3aKOHAa UJIKM 3aKOHOMEPHOCTHU

pemare pacy€THbBIE 3a/1aui (OMMPAOLIUECS Ha CUCTEMY M3 2 — 3 ypaBHEHHN),

WCIIONB3YS 3aKOHBI U (OPMYIIBI, CBSI3BIBAIOIINE (PU3WUYECKHE BETUYMHBL Ha




1.8

1.9

OCHOBE aHalM3a YCJIOBHS 3aJadd 3alHChIBaTh KPAaTKOE YCJIOBHUE, BBISBIATH
HE/IOCTAIONINE WM W30BITOYHBIC JaHHBIC, BHIOMPATh 3aKOHBI U (POPMYIIBI,
HEOOXOJMMBIE  JJIsI  pELICHUs, MPOBOJUTH pacuéTbl M OLIEHHBATH

PCATUCTUYIHOCTD IMMOJTYYCHHOI'O 3HAYCHH A (1)I/I3I/I‘-I€CKOI71 BCJIMYHHBI

pacro3HaBaTh mpoOJIEeMbl, KOTOPbIE MOXKHO PELIUTh MPH TMOMOIIN (DPU3UUECKUX
METO/IOB, MCIIOJb3Yysl ONMCAHWE MCCIIEOBAHUS, BBIJCIATH IPOBEPSEMOE
IIPENONIOKEHUE,  OLEHMBAaThb  IPAaBWJIBHOCTh  NOpsIIKA  MPOBEACHUS
UCCIIeJOBAaHHUS, A€1aTh BbIBO/IbI, HHTEPIPETUPOBAThH PE3YIbTaThl HAOIIOEHUH U

OIIBITOB

MIPOBOJIUTH OMBITHI MO HAOMIONEHUIO (DU3MYECKHUX SBJICHUM WIN (PU3HMUECKUX
CBOMCTB TeJl: CAMOCTOSATENILHO COOMPATh YCTAaHOBKY M3 M30BITOYHOTO Habopa
000pyIOBaHUs, OMUCHIBATH XOJ OIBITA U €r0 Pe3yibTaThl, (GOPMyIHPOBATH

BBIBOBI

1.10

1.11

MPOBOAUTh MpPHU HEOOXOAMMOCTH CEPHUI0 MPSMBIX HM3MEPEHUN, OMpPEeIiss
CpelHee 3HAueHUE M3MepsieMoW BelIMuYMHbl  ((POKYCHOE  pacCTOSIHHE
cobuparomieid  JUH3BI), OOOCHOBBIBATH  BBIOOp  crocoba  M3MEpeHHs
(u3MepUTEILHOTrO PUOOPa)

MPOBOAUTH  HCCJIEIOBAHUE  3aBUCUMOCTEH  (DU3MUECKUX  BEIMYUH C
WCIIOJIb30BAHUEM  TIPSMBIX  W3MEPCHH: IUIAHUPOBATh  HCCIICIOBaHUE,
CaMOCTOSITENILHO COOMPATh YCTaHOBKY, (PUKCUPOBATH PE3YyIbTAThl OTYyYECHHOM
3aBUCUMOCTH (M3MYECKUX BEIMYMH B BHJAC TaOIUIM TpadukoB, aenaTh

BBIBOJIBI I1O pE3yJIbTaTaM UCCIICJOBAHUSA

1.12

MIPOBOJIUTh KOCBEHHBbIE M3MEpeHUs (PU3MUECKUX BEIMYUH: IJIAHUPOBATh
U3MepeHusi, coOupaTb HKCIEPUMEHTAJIbHYIO YCTAaHOBKY W  BBINOJHSTH
U3MEPEHUS, CIIeAys IPEUIOKEHHON MHCTPYKLMUH, BBIYUCIATh 3HAYEHUE
BEJIMYMHBI U AHAJU3UPOBATh IOJYYECHHBIC PE3YJIBTATHl C Y4ETOM 3aJlaHHOU

NOTrpeIIHOCTHU H3MepeHHI>i

1.13

1.14

CO6J'II-O,Z[8.TB paBujia TCXHUKH 0e30ImacHOCTH Ipu pa60Te C J'Ia60paTOpHBIM

o0opyoBaHUEM

pa3nuyaTh OCHOBHbIE MPHU3HAKU U3YYEHHBIX (U3MUYECKUX  MOJENEH:
MaTepHaibHas TO4Ka, aOCOJIIOTHO TBEPJOE TEJIO, TOUCUHBIM MCTOYHHUK CBETa,
Jyd, TOHKas JIMH3a, IUJJaHETapHas MOJENb aroMa, HYKIOHHAas MOJElb

ATOMHOTO sJpa

1.15

XapaKTCPU30BaATh IMPUHIIUIILL JefcTBUS HN3YUCHHBIX HpI/I60p0B N TCXHHUYCCKHX

YCTPOMCTB C OMOPOM Ha HMX OMNMUCAHMS, HCMOJb3ys 3HAHHUS O CBOMCTBax




(bU3MYECKUX SBICHUN U HEOOX0UMbIe (PU3NIECKHE 3aKOHOMEPHOCTH

1.16

1.17

1.18

HCIIONB30BAaTh CXEMBl U CXEMAaTHUYHBIE PUCYHKHM H3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, U3MEPUTENIbHBIX MPUOOPOB U TEXHOJIOTMYECKHUX IPOLIECCOB IPU
peleHny y4eOHO-IIPaKTHYECKUX 3ajjad, ONTHYECKUE CXEMBbI JJISl TOCTPOCHMS

M300paKEHUH B IIOCKOM 3€pKaJie ¥ COOMpAIONICH TNH3e

MPUBOANTH MPHUMEPHI (HAXOIUTh MH(POPMALIUIO O MPHMEpax) MPaKTUYECKOTO
UCTIONIB30BaHUS  (U3MYECKMX 3HAHWKW B  TIOBCEAHEBHOW KM3HM  JUIS
obecrieyeHnss 6€30MacHOCTH MpU OOPALICHUU ¢ MPUOOPAMU U TEXHUYECKUMHU
YCTPOWCTBAMH, COXPAHEHHS 370POBbS U COOIOJICHUS HOPM JKOJIOTHYECKOTO
MOBEICHUS B OKPYKAIOLIEH cpeae

OCYIIECTBIISITh TMOUCK WHGOpMAIMK (PU3NIECKOTO CONEPKaHUS B CETU
HHTepHeT, caMOCTOATENBHO GOPMYIHPYSl MOUCKOBBIN 3a1IpOC, HAXOIUTh ITyTH
OIpE/ICTICHUST  JIOCTOBEPHOCTH  IOJYYEHHOH MH(OpMAnMu Ha OCHOBE

HMEIOIIUXCS 3HAHUH 1 JOIMOJIHUTCIIBHBIX KCTOYHHUKOB

1.19

WCTOJIb30BaTh TPH BBINIOJHEHUU YUYEOHBIX 33JaHUN HAayYHO-TOIMYJISIPHYIO
auTeparypy (HU3M4ECKOro COZIEp)KaHus, CIpaBOYHbIE MaTEepHaibl, PECYpPCh
cetu  HMHrepHer; Biamerp  npuéMaMu  KOHCIEKTHPOBAaHUS  TEKCTAa,

npeoOpa3oBanus HH(OPMALIUK U3 OJIHOM 3HAKOBOW CUCTEMBI B APYTYIO

1.20

1.21

co3/l1aBaTh COOCTBEHHBIE IMHCHMEHHBIE U YCTHBIE COOOIIEHUS HAa OCHOBE
nHQOpPMAIIMA U3 HECKOJBKUX HCTOYHUKOB (U3HUYECKOTO COICpNKAHUS,
MyOJIMYHO TMPEACTaBIATH Pe3ydbTaThl MPOEKTHOM WM HCCIEA0BATEIbCKOM
JIEATEIIbHOCTH, TIPU 3TOM T'PAaMOTHO HMCIOJIb30BaTh M3YYEHHBIN MOHATHIHBIN
anmapaT u3y4aemMoro pasziena (U3MKA M COMPOBOXKIATh BBICTYIUICHHE

Mpe3eHTalMen ¢ yuéToM 0COOEHHOCTEN ayAUTOPUH CBEPCTHUKOB

P  BBIOJIHEHUU Y4YEOHBIX TMPOEKTOB M HCCIENOBAaHUN (U3NYECKUX
MIPOLIECCOB  pacHpeAessaTh OOSM3aHHOCTM B TIpYyNNE B COOTBETCTBUU C
IIOCTaBJICHHBIMHU 3aJa4aMHM, CJICIAWTHh 3a BBINOJHEHHMEM IIIaHA JEHCTBUU WU
KOPpPEKTHpOBaTh €ro, aJeKBaTHO OLIEHUBaTh COOCTBEHHBIM BKIaa B
NEeATEIbHOCTh TPYIIIBI, BBICTPAaUBATh KOMMYHUKAaTUBHOE B3aWMOJEHCTBHUE,

NpOoABJIAA TOTOBHOCTL pa3pCllaTb KOH(I)J'II/IKTLI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KUIIACC
Kon Kon
IIpoBepsieMble 371eMEHTBI COAeP:KAHUSA
pasnesa 3J1eMeHTa
®U3UKA U EE POJIb B IIO3HAHUU OKPYXAIOILET'O MHUPA
®usuka — Hayka o mpupope. SBiaeHus npupoisl. dusnueckue
1.1 SBJICHUS: MEXaHUYECKUE, TEIUIOBBIE, JJEKTPUYECKUE,
MarHUTHbIE, CBETOBbIE, 3BYKOBbIE
®dusnueckue BenUUMHBL M3MepeHue (GU3NUECKUX BETUYUH.
1.2 Puznueckue puOOpHI. [TorpemuocTs U3MEPECHU.
MesxayHapo/iHasi cucTeMa eAMHUIL
EcrecTBeHHOHayuHBIi ~ METOA  IO3HAHUSA:  HaOJIOJCHMUE,
! 13 [IOCTAaHOBKA  HAY4YHOI'O  BOIIPOCA, BBIABM)KEHHME  THUIIOTE3,
' HKCIEPUMEHT I10 MPOBEPKE TUIOTE3, 00BsICHEHNE HA0IH01aeMOr0o
SBJICHUS
1.4 Onucanne GU3NUECKUX SABJICHUN C TIOMOIIBIO MOJIEIEH
[TpakTryeckue paboTHI:
N3mepenne paccTOsTHUN.
Ls N3mepenue 06bEMa KUAKOCTH U TBEPAOTO Tea.
' Omnpenenenne pasMepoB MajbIX TEJ.
WN3mepenne  TemmepaTypbl IpH  TOMOIIM  KHJIKOCTHOTO
TEPMOMETPA U AATYMKA TEMIIEpaTyphbl
INEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHUUN BEILIECTBA
51 CrtpoeHue BelecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. ONbITHL,
' JIOKa3bIBaIOINE JUCKPETHOE CTPOCHHE BELIECTBA
55 JIBmxenne yactull BemecTBa. CBsA3b CKOPOCTH JBUKECHMS YACTHI]
2 ' ¢ TemrnepaTtypoil. bpoyHoBckoe nBuxkenue, 1udpysus
53 B3aumopeiicTBie yacTHIl BeIIECTBA: TPUTSKEHUE U
' OTTaJIKUBAHUE
4 ArperaTHble COCTOSHUSI BEILECTBA: CTPOEHUE Ta30B, KUJKOCTEH
' U TBEPABIX (KpUCTALIMYECKUX) Tel. B3auMOCBSI3b MEXIY




2.5

2.6

CBOMCTBaMH BCIICCTB B Pa3HBIX arp€raTHbIX COCTOSAHUAX U HX

aTOMHO-MOJIEKYJISIPHBIM CTPOCHUEM
Oco0eHHOCTH arperaTHbIX COCTOSTHUN BOJIBI

[TpakTuyeckue paboOTHI:

OneHka auaMeTpa aToMa METOJOM pAAOB (C HCIOJIb30BaHHEM
dororpaduii).

OnbIThl 10 HAOJIIOAEHUIO TEMJIOBOTO PaCIIMPEHHs ra30B.

OnpiThl 1O OOHApPYKEHUIO JEHCTBUS CHJI MOJIEKYJISIPHOTO

IIPUTAXKCHUA

JIBWDKEHUE U B3AUMOJIEVICTBUE TEJI

MexaHndeckoe JABHKCHUC. PaBHOMepHOC H HCPABHOMCPHOC

3.1
JIBIDKEHUE
32 Ckopoctb. Cpenssisi CKOPOCTh NP HEPABHOMEPHOM JIBUKECHUHU.
' Pacuér nytu u BpeMeHH JIBHIKECHUS
SBnenue uHepuuu. 3akoH MHepuUuHU. B3aumopeiicTBue Ten Kak
3.3 MpUYMHA U3MEHEHHSI CKOPOCTU JBUKEHHUs Tell. Macca Kak mepa
MHEPTHOCTH Tela
Y [InotHocte BemecTBa. CBsI3b IJIOTHOCTH € KOJUYECTBOM
' MOJIEKYJ B €UHUIIE 00bEMa BellecTBa
3.5 Cuita Kak XapakTepHCTHKA B3aUMOJICUCTBUS TEI
3.6 Cuna ynpyroctu u 3akoH ['yka. M3MepeHue cuibl ¢ TOMOLIBIO
' JUHAMOMeETpa
37 SIBneHue TAroteHus u cuia TsbkecTH. Cuia TSHKECTH Ha JAPYTHUX
' maHerax. Bec tema. HeBecomocTs
18 Cuna tpenus. TpeHue cKoJIbXEHHUS M TpeHHE MOKos. TpeHue B
' MPUPOJIE U TEXHUKE
3.9 CrnoxeHue  Cuj, HampaBICHHBIX MO  OJHOM  MPSMOM.
' PaBHOnelicTBYIOIIAsA CHIT
[TpakTiueckue paboThI:
OmnpeneneHre CKOPOCTH PaBHOMEPHOTO JBIKEHUS (IIapuka B
310 KHUJIKOCTH, MOJIENU 3JEKTPUUYECKOT0 aBTOMOOWIISI U TaK jajiee).

Onpenenenue cpemHell CKOPOCTH CKOJBXKEHHS OpycKa WIH
[IapuKka MO HaKIOHHOW muiockocTH. OmnpeneneHne IMIOTHOCTH

TBép,Z[OFO TCIa. OHBITBI, ACMOHCTpUpPYIOIIUEC 3aBUCUMOCTDH




3.11

3.12

pacTsbkeHus (nedopmaiiui) NMPY>KUHBI OT TMPHUIOKEHHON CHJIBI.
OHBITI:I, ACMOHCTPUPYIOIIHC 3aBUCUMOCTDH CHUJIbI TPCHUA
CKOJILXKCHUSI OT Beca Tella W XapaKTepa CONPUKACAOIIUXCS

MMOBEPXHOCTEN

@dusnueckue SBIECHUS B IPUPOJE: IPUMEPBHl JBUKEHUSA C
Pa3IMYHBIMH CKOPOCTSIMH B JKMBOM U HEXXUBOW IIPUPOJIE, IEHCTBHE

CHJIbI TPCHHUA B IPUPOAC U TCXHUKE

TexHUuYecKre yCTPOMCTBA: TMHAMOMETP, OAIUITHUKA

TABJIEHME TBEP/IBIX TEJI, )KUIKOCTEI 1 TA30B

[asnenue tBEpaOro Tena. CrnocoObl yMEHbIIEHUS U YBETUUECHHUS

4.1
JTaBJICHUS
42 JaBnenne ra3za. 3aBHCHMOCTh JaBJIEHUS Ta3a OT 00BEMa,
' TeMIIepaTyphbl
43 [Tepenaua naBneHus TBEPABIMHU TEIAMHU, KUIKOCTIMHU U ra3aMu.
' 3axoH [lackans. [IHeBMaTHUeCKHE MaIIMHbI
3aBUCUMOCTh JaBJICHUS KUAKOCTU oT TITyOUHBI.
4.4 I'unpocratuueckuit  mapagokc.  CooOmiaromuecss  COCyIbI.
['unpaBnuyeckrue MEXaHU3Mbl
Atmocdepa 3emum u armochepHoe mgaBneHue. I[IpuUUnHBI
45 CYLIECTBOBaHMsS  BO3IYHIIHOH  oOosouku  3emiu.  OmeiT
' Toppuuennu. 3aBUCUMOCTb aTMOC(HEPHOTO J1aBJIEHUS OT BBICOTHI
HaJ YpPOBHEM MOpsI
16 N3mepenue atmocepHoro nasieHus. [Ipubops! 11 n3mMepenus
' aTMOC(hEepHOTO JTaBJICHUS
47 JleiicTBHEe >KMIKOCTM M Tra3a Ha IOTPYKEHHOE B HUX TEJO.
' BrrtankuBaromiast (apxumMenoBa) cuiia. 3akoH Apxumesaa
4.8 [TnaBanue Ten. Bo3ayxomiaBanue
[TpakTiueckue paboThI:
HccnenoBaHue 3aBUCMMOCTH Beca Tela B BOJE OT 00bEMa
NOTPYXKEHHOW B JKUAKOCTh 4YacTh Tena. OmpeneneHue
4.9 BBITAJIKABAIOIICH CUJIBI, JEHCTBYIOIEH Ha TEJO, IOTPYKEHHOE B

KUIKOCTD. HpOBepKa HE3aBUCUMOCTH BI)ITaJ'IKI/IBaIOH_[ef/'I CHIJIbI,
HeﬁCTBYIOIHCﬁ Ha TCJIO B XHUIAKOCTH, OT MACChl TCJIa. OHBITLI,

JIEMOHCTPHUPYIOIINE  3aBUCHUMOCTh  BBITAJIKUBAIOIIECH  CHJIBI,




JIEHCTBYIOIIEH Ha TEJIO B )KHUAKOCTH, OT 00BhEMa MOTPYKEHHOU B
KUIOKOCTH yactu TCJ1a n oT IIJIOTHOCTHU KHUIOKOCTH.
KoHcTpynpoBanue apeoMerpa WM KOHCTPYUPOBAHUE JIOAKH H

onpeaeneHue €€ rpy30noabEMHOCTH

®dusnueckue SBICHUS B MPHPOJE: BIUSHUE aTMOC(HEPHOTO

4.10

JTABJICHUSI HA )KUBOM OpraHu3M, IJIaBaHUE PHIO

TexHU4yecKkue ycTpoicTBa: COOOIIAOIIUECS COCYbI, YCTPOUCTBO
4.11 BOJIONPOBO/A, THJAPABIMYECKUN TIpecc, MaHOMETp, OapomeTp,

BBICOTOMEp, MOPIIIHEBON HACOC, APEOMETP

PABOTA, MOIIHOCTD, OHEPT'HA

5.1 Mexanudeckas pabora
5.2 Mexanudeckasi MOIITHOCTb
53 IIpocTeie MexaHM3MBI: pblyar, OJIOK, HAKJIOHHAs IUIOCKOCTb.
' [IpaBuno paBHOBecHsI pplyara
5.4 [TpumeHeHue paBuia paBHOBECHUS pbldara K OJI0OKy
. «3omotoe mpaBuio» MexaHUKH. KoaphuuueHt mose3Horo
' JeicTBrsl MexaHU3MOB. [IpocTbie MeXaHU3MBI B OBITY M TEXHHUKE
5.6 [ToTennumanbHas SHEPTUM TEJa, MOTHATOTO HaJ 3eMIIEN
5.7 Kunernueckas sHeprus
> 53 [TonmHass MexaHMyeckas DJHEpPrus. 3aKOH H3MEHEHHMs U
' COXpaHEHMsI MEXaHNYECKON IHEPTHH
[TpakTiueckue paboThI:
Onpenenenve paboOThl CHIBI TPEHHs MpPU PaBHOMEPHOM
50 JBUKEHUM  Tela 10  TOPU3OHTAJIbHOW  IMOBEPXHOCTH.
' HccnenoBanue ycioBuil paBHOBecus peiuara. M3mepenue KIIJI
HAaKJIOHHOM  IUIOCKOCTH. [I3ydeHHMe 3aKOHa  COXpaHEHUS
MEXAHUYECKOM HEPTUN
5.10 dusndecKue sIBJICHNS B IPUPOJIE: PbIYaru B TEJIEC YEIOBEKA
511 TexHuueckue yCTpOWCTBA: phlyar, NOABUKHBIA U HEMOABHKHBIN
' OJI0KH, HAKJIOHHAS! TNIOCKOCTh, IPOCTHIE MEXaHU3MBbI B OBITY
8 KIIACC
Kon Kon IIpoBepsiemble 371€MEHTHI COAEPKAHUS




pasiena 3JIeMeHTa
TEIUJIOBBIE ABJIEHUA
OCHOBHBIE  IOJIOKEHMSI ~ MOJIEKYJISIPHO-KHHETHYECKON
61 TEOpUM CTpOEHHUs BemlectBa. Macca U pa3mepsl
' MosieKyd.  OmbIThl, HOATBEP)KIAIOLUIME  OCHOBHbBIE
10JIOKEHUSI MOJIEKYIISIPHOKHHETUYECKON TEOPUU
Mogenu  TBEPAOro, OSKMAKOTO W Tra3000pa3HOro
6.2 cocTosiHMi BemiecTBa. Kpucrammuueckue M amopgHbIe
Tela
OOBbsicHEeHHE CBOWCTB ra3oB, KUAKOCTEH U TBEPABIX Tel
6.3 Ha OCHOBE IIOJIO)KEHUH MOJIEKYJIIPHOKUHETHUECKON
TEOPHH
6.4 CmauuBaHue U KalWUISIPHbIE SIBICHUS
6.5 TennoBoe pacupeHue u cxxaTue
66 Temmneparypa. CBs3b TemmepaTypbl €O CKOPOCTBIO
' TEIJIOBOT'O AIBM)KEHHSI YaCTHUI]
6 67 Buytpennss sueprust. Crnioco0bl H3MEHEHHsI BHYTpEHHEH
' SHEpruu: Tersonepeada U CopepiieHue padoThbl
Bunel temnsonepenayn: TEMJIONPOBOIHOCTb, KOHBEKIINS,
6.8
U3JIy4eHue
KonnuectBo  TemoThl.  YaenbHas — TEMIOEMKOCTh
6.9
BELIECTBA
TemsooOMeH U TemJIOBOE paBHOBECHE. Y paBHEHUE
6.10
TEIIOBOro OanaHca
611 [1naBneHue U OTBEpAEBAHNE KPUCTANINYECKUX BEILIECTB.
. VeapHas TEII0TA IIAaBICHUSA
[TapooOpa3zoBanue 1  KoHJeHcanus. Vcmapenue.
610 Kunenue. VYaenpHas  Ttemiota mapooOpa3oBaHUS.
' 3aBUCUMOCTb TEMIIepaTypbl KMIIEHUSI OT aTMOC(EpHOIro
JIaBJICHUS
6.13 BnaxnocTs Bo3ayxa
6.14 DHeprus TOIIMBA. Y IeibHasl TEMI0Ta CrOPAHUS




6.15

6.16

6.17

[MpuHnuner  pabotel  TerioBbix  asurarenei  KITJ]
TEIJIOBOI'O JBUTATeNsd. TemoBhIC NBHTATCIIM M 3alllMTa
OKpY>Karolleu cpeibl

3aKOH COXpaHEHMS U MPEBPAILICHUS SHEPTUU B TEIJIOBBIX

mponeccax

[IpakTuueckue padOTHI:

###Part##0nbITel MO OOHAPY)KEHUIO JIEUCTBHS CHJI
MOJIEKYJISIPHOTO MPUTSKCHHUS.

###HPar#H##0OnbITel 110 BBIPALMBAHUIO  KPUCTAJIJIOB
IIOBAPEHHOM COJIM WM caxapa.

#HHPar###ONbBI T 1o HaOIIOEHUIO TEIJIOBOTO
pacuIupeHust ra3oB, JKUJIKOCTEH U TBEPBIX Tell.
##H#Par#H#Onpenenenue naBieHUs] BO3oyxa B OalljloHe
HIIpuIia.

#H##HParf##00bITbl, JIEMOHCTPUPYIOIIUE 3aBUCHUMOCTh
JaBJICHUS BO3[yXa OT €ro o0béMa W HarpeBaHUs WU
OXJIAXKICHHUSI.

###Par#t#1[poBepka runoresbl JUHEHHONW 3aBUCUMOCTH
JUIMHBI CTOJIOMKA JKMJIKOCTH B TEPMOMETPHYECKOMN
TpyOKe OT TeMIepaTyphl.

###PartH##Habmonenue W3MEHEHUS BHYTpEHHEH
SHEPTUM Tela B pe3yJbTare Teruionepeaaduu U padboThl
BHEIIIHUX CHIL.

###Par##llccnenoBanre SBICHUS TEIJIOOOMEHa WpH
CMEIIMBAaHUH XOJOJIHOW U rOpsYEr BOJIBI.
#H##Par###OnpeneneHue KOJIMYECTBA TETUIOTHI,
MOJIYYEHHOTO BOJOW TMpH TEMJIOOOMEHE C HarpeTbhiM
METAJUIMYECKUM [IUIUHAPOM.

###Part##Onpenenenue  yACIbHOW  TETUIOEMKOCTH
BEIIIECTBA.

#H##Par###lccnenoBanue nmpoliecca UCTIapEeHus.

#HH#Par###OnpeneneHue  OTHOCUTENIBHOM  BJIaKHOCTH

BO3/yXa.




###Par#H##OnpeneneHue yaelbHOW TEIUIOTHI IJIABJICHUS

JIbJA.

6.18

dusznueckue SBICHHS B IPUPOJAC: IMOBEPXHOCTHOE
HATSOKCHHE M KaNWULIPHBIC SIBICHHUS B IPHUPOJE,
KpHCTaJUIBI B Tipupoje, uanydenne CoHIla, 3aMep3aHue
BOZOEMOB, MOpPCKHE OpH3bI; 00pa30BaHKE POCHI, TyMaHa,

HWHes, CHera.

6.19

TexHuyeckue  ycTpoicTBa:  KalWJUIAPBL, MPUMEPHI
WCIIOBb30BaHUSI KPUCTALIOB, >KUJKOCTHBIH TEPMOMETP,
JATYUK TEeMIepaTypbl, TEPMOC, CHUCTEMa OTOIUICHUS
JIOMOB, THTPOMETpPBI, MCHUXPOMETp, MapoBas TypOuHa,

ABUT'aTCJIb BHYTPCHHCTO CIOPAHUS.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE SABJIEHUA

7.1 Onexrpuszanus Tei. J[Ba poja 3JeKTpUUECKUX 3apsiioB
BzaumoneiictBue 3apsbkeHHbIX Tenl.  3akoH Kysona

7.2 (3aBHCHMOCTB CHJIbI B3aUMOJEHCTBUS 3apsKEHHBIX TET OT
BEJIMUMHBI 3aPSI0B U PACCTOSHUS MEXKTY TEJIaMu )
Dnektpuyeckoe mnosie. HanpspkEHHOCTh 3JIEKTPHYECKOTO

7.3 nosist. IIpyHOUMO Cyneprno3uuyu 3JIEKTPUYECKUX I10JIER
(Ha KauECTBEHHOM YpPOBHE)
Hocurtenu »siexTpuueckux 3apsaoB. OJIeMEHTapHBIN

7.4 anekTpudeckuid 3apsana. Ctpoenue aroma. [IpoBogHuku u
TTUDJICKTPUKHU

7.5 3aK0H COXpaHEHUs AIEKTPUIECKOTO 3apsiaa

76 DONeKTpUYecKuid  TOK.  YCJIOBHUS  CYILIECTBOBaHHS
3JEKTPUUYECKOTO TOKA. ICTOUHUKYM MOCTOSIHHOTO TOKa
JencTBus AIEKTPUUYECKOTO TOKa (TerutoBoe,

7.7 XUMUYECKOE, MAarHUTHOE). OJEKTPUYECKUA TOK B
JKHAKOCTSAX U razax

73 Onektpuueckass nenb. Cuna Toka. OJNEKTPUYECKOE
HarpspDKEHUe

79 CornpoTuBieHue MIPOBOJIHUKA. VnensHOE
COTIPOTHBIICHUE BEIIECTBA

7.10 3akon Oma JJ1s1 ydyacTKa Henu

711 [TocnemoBarenbHOE W TapalieIbHOE  COEIUHEHHUE
MIPOBOJIHUKOB

712 PaGora u MOIIHOCTH JJEKTPUUYECKOTO TOKA. 3aKOH
Jxoynsa — Jlenua

7.13 DONEeKTPpUUYECKHE IEeNMH W TMOTPEOUTENH AIEKTPHUUECKOU




sHepruu B ObITy. KopoTkoe 3amMblkaHue

7.14

7.15

IloctossHHEIE MarHuTHEL. B3amMomeicTBHE IMOCTOSHHBIX
MAardmuToB

MarautHoe 110jie. MarHuTHoe T1iojie 3eMJIH M €ro
3HAUYCHHE JJIS JKU3HU Ha 3eMiie

OnbiT Dpcrena. MarHuTHOE 10JI€ SJIEKTPUYECKOrO TOKaA.
[IpuMeHeHue 37eKTPOMarHuTOB B TEXHUKE

JlelicTBME MarHMTHOrO IIOJS HA IMPOBOJHUK C TOKOM.
DNEeKTpoABUTaTENlb MOCTOSHHOIO TOKAa. Mcmonp3oBaHue
JJIEKTPOJBUIaTeIei B TEXHUYECKUX YCTPOMCTBaX M Ha
TpaHCIopTe

Oneitel  @apages.  SIBineHue  3IEKTPOMArHUTHOMN
uHayknuu. [Ipasuio Jlenna

DneKTporeHepaTop. CrniocoOsl MOJTy4eHUs
BJIEKTPUYECKON SHEPIuMu. DNEeKTPOCTaHITUU Ha
BO300HOBJISIEMBIX HCTOYHHUKAX YHEPTUU

7.20

[IpakTuyeckue paboTHI:

OnBITH 110 HAOTIOJCHUIO JICKTPU3AIUU TEJl WHIYKIIUEH
Y TIPU CONPUKOCHOBEHHUU.

HccnenoBanue JeHCTBHS DJIEKTPUYECKOrO IIOJIA  Ha
IPOBOJHHUKH U AUIIEKTPUKH.

COopka u mpoBepka pabOTBI DSJICKTPUUSCKON IeNu
HOCTOSIHHOT'O TOKa.

W3mepenue u peryvpoBaHue CUiIbl TOKA.

W3mepeHue u peryarpoBaHue HapsHKEHUs.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYILETO Yepe3
pE3UCTOp, OT CONMPOTHUBIIEHUS PE3UCTOPA U HAIPKEHUS
Ha Pe3UCTOpE.

OnbITHI, JEMOHCTPUPYIOILNE 3aBUCUMOCTD
NEKTPUYECKOTO COMPOTHUBIIEHUS MPOBOJHUKA OT €ro
JUIMHBI, TUIOLIA/IU TIONEPEeYHOro CeYEeHUs 1 MaTepuaa.
[IpoBepka mpaBuia CIOXKEHHS HANPSHKEHUA  TIpU
IIOCIIEIOBATENIBHOM ~ COECIMHEHUH JIBYX PE3UCTOPOB.
[IpoBepka mpaBuiia As CHJIbI TOKa MpU MapajuieIbHOM
coeMHEeHUU  pe3uctopoB.  OmpeneneHune  pabOTHI
UIEKTPUUECKOTO0 TOKA, UAYILEro 4epe3  Pe3UcTop.
OnpeneneHne  MOIIHOCTH — DJIEKTPUYECKOIO  TOKA,
BBIIIEISIEMON Ha pesucrope. MccnenoBanue 3aBUCUMOCTH
CHJIBI TOKa, WAYIIEro 4yepe3 JIAMIOYKY, OT HalpsKeHUs
Ha Hell. Onpenenenue KITJI narpeBarens. MccnenoBanue
MarHUTHOTO B3aWMOJICHCTBUS TMOCTOSIHHBIX MAarHUTOB.
HSy‘IeHI/Ie MAarauMTHOI'O IIOJIA MMOCTOAHHBIX MAarHuTOB IIpU
ux o0beAMHEHUM U  pasjeneHud. VccriempoBaHue
JIEUCTBUSA JIEKTPUUECKOTO TOKAa HA MarHUTHYIO CTPEJIKY.
OneITbl, JEMOHCTPUPYIOIIME  3aBUCUMOCTb  CHJIBI
BSaHMOHeﬁCTBHﬂ KaTymlKyu ¢ TOKOM W MarHuTta OT CHJIbI
TOKa M HalpaBleHHs TOKa B KaTymike. l3ydyeHnue
)ICfICTBI/ISI MAaroHMuTHOrO IoOJii Ha IMPOBOAHUK C TOKOM.
KoHcTpynpoBanue u U3Yy4EHHE paboThI




3JIEKTPOJIBUTATEIS. N3mepenne KII
BHeKTpOI[BHFaTeHBHOﬁ YCTaHOBKH. OIBITEH 10
WCCIIEIOBAaHUIO SIBJICHUS 3JIEKTPOMArHUTHOW HHIYKIUH:
HCCICAOBAHUC W3MEHCHHUN 3HAUCHUS U HaIlrpaBJICHUA
WHIYKIIMOHHOTO TOKa

7.21

®usnyueckue SBICHUS B IPUPOJE: DIEKTPUUECKHE
SBIICHUS B  arMmocdepe, DIJICKTPHUUECTBO  JKUBBIX
OpPraHM3MOB, MarHWTHOE ToJje 3emiiu, Apeld MmooCcoB,
pOJIb MArHUTHOTO TOJIS ISl )KU3HU HA 3emiie, MOJISIPHOE
CUSIHUE

7.22

TexHuyeckne yCcTpOWCTBA: JIIEKTPOCKOI, aMIIEPMETP,
BOJIBTMETP, PEOCTaT, CYETYUK IIEKTPUUYECKON SHEPIuM,
JIEKTPOOCBETUTENbHBIE  NPUOOPBI,  HArpeBaTelbHbIC
AJIEKTPOIIPUOOPHI (mpumepsr), JIIEKTPUYECKUE
IIPENOXPAHUTENN, DIIEKTPOMATHUT, JJIEKTPOJBUTATEIb
IIOCTOSIHHOTO TOKa, FT€HEepPaTOp NOCTOSIHHOT'O TOKA

9 KVIACC

Kon
pasnena

Kox snemenra

HpOBepﬂeMLIe QJICMCHTBI COACPIKAHNA

MEXAHUWYECKUE SBJIEHUA
31 Mexanuyeckoe JABWXKEHHE. MarepuanbHas TOYKa.
) Cucrema orcuéra
8.2 OTHOCUTENBHOCTh MEXAHUUYECKOTO JIBHXKEHHS
8.3 PaBHOMEpHOE MPAMOJIMHEITHOE ABUKEHHUE
HepaBHoMepHOEe npsiMosinHENHOE ABM>KeHue. CpenHsisa
8.4 W MIHOBEHHas CKOPOCThb Teja IpPHU HEPaBHOMEPHOM
JBUKEHUH
a5 VYckopenue. PaBHOyCKOpEeHHOE MIPSMOJIMHENHOE
' JBUKEHUE
8.6 CBobonnoe nagenue. OneiTh [ anunes
PaBHOMepHOE nBUXKEHHME IO OKpyKHOCTH. llepuox u
8.7 yactoTa oOpamieHus. JIuHelHas M yrjioBas CKOPOCTH.
LleHTpOoCTpEMHUTENBHOE YCKOPEHHE
8.8 Ilepssiii 3akoH HproToHA
8.9 Bropoii 3akoH HeroTona
8.10 Tperuii 3akon HeroToHa
8.11 [IpuHOMN cynepno3unuu cui
8.12 Cwuita ynpyroctu. 3akoH ['yka




Cuna TpeHMs: cuja TPEHUS CKOJIbKEHUS, CUjla TPEHUS

8.13 IIOKOSI, IpYT'He BUJIbl TPEHUS
g 14 Cuna TsKECTM M 3aKOH BCEMHUPHOIO TATOTEHMS.
' YckopeHnue cBOOOAHOTO MaJACHUS
215 Hemwxkenne  mmaHer  Bokpyr  Cosnma.  IlepBas
' KocMudeckasi ckopocTb. HeBecomMocTh U nieperpy3ku
816 PaBHOBecue MaTepuanbHON TOUKUA. AOCOITIOTHO TBEPIOE
' TEJ0
817 PaBHoBecue TBEpHOro Tena € 3aKpPEIUIEHHOW OCBIO
' BpaieHusi. MoMeHT cuiibl. LIeHTp TshkecTn
8.18 Nmnynbce Tena. U3menenne umnyinbca. UIMmynbe cuiibl
8.19 3aKOH COXpaHEHMsI UMITYJIbCA
8.20 PeakTuBHOE IBUXKEHUE
8.21 Mexannyeckas paboTa U MOIITHOCTb
829 PaGora cun TsbkectH, ympyroctd, TpeHus. CBs3b
' SHEPruu U paboThl
823 [lorenunanpHass sSHeprus Teja, MOAHATOTO  Haj
' MTOBEPXHOCTHIO 3eMIIH
8.24 [ToTenunanpHas 3HEpPrUs CKATON NPy KUHbI
Kunernueckass sHeprus. Teopema O KHHETHYECKOU
8.25
SHEPrUu
8.26 3aKOH COXpaHEHMsI MEXaHUYECKON YHEPTUH
[IpakTuyeckue paboOTHI:
OrmpeneneHne CpenHE CKOPOCTH CKOJBXKEHUs Opycka
WU JBWKEHUS IIapUKa IO HAKIOHHOM IJIOCKOCTH.
OmnpeneneHne yCKOpeHUsl Tena MPU PaBHOYCKOPEHHOM
JBUKEHHUHM 110 HAKIIOHHOW IJIOCKOCTH.
827 HccnenoBanne 3aBUCUMOCTH NYTH OT BpPEMEHHU IpHU

PaBHOYCKOPEHHOM JIBI)KEHUU 0€3 HaualbHOW CKOPOCTH.
[IpoBepka THMOTE3BI: €CAU TPH PABHOYCKOPEHHOM
JIBUKCHUH 0O€3 HAaYallbHOM CKOPOCTH TMYTH OTHOCSITCS
KaKk P HEYETHBIX YHCENI, TO COOTBETCTBYIOIIHE
MIPOMEXYTKH BPEMEHHU OJINHAKOBBI.

HCCJ’IG}IOB&HI/IG 3aBUCUMOCTH CHUJIbI TPCHUA CKOJIBXKCHUSA




8.28

8.29

OT CWJBl HOpMaNbHOTO naBieHus. OmnpeneneHue
KodpduuueHTa TpeHus CcKoubxkeHus. OnpenencHue
KECTKOCTH MpYXKUHBL. OnpeneneHue padOTHl CHIIBI
TPEHUS. TIPU PABHOMEPHOM JIBIXKCHMH Tella TII0
TOPU30HTAILHON TOBepxHOCTH. OmpeneneHne padoThI
CWIBl  YOPYrocTM  NpH  IOABEME  Ipy3a €
WCIIONIb30BAHMEM  HETOJIBM)KHOTO W HOABHIKHOTO

OJI0KOB

@u3nYeCKUe SIBJICHUS B MPUPOJE: NMPUIUBBI U OTIIWBBI,
nBuKeHue IuiaHeT COJHEYHOW CUCTEMBI, PEaKTUBHOE
JIBU>)KEHUE KUBBIX OPTAaHU3MOB

TexHuueckne  yCTpOMCTBA:  CIUJIOMETP,  JATUUKH

ITOJIOKCHUS, paCCTOAHUA U YCKOPCHU A, PAKCThBI

MEXAHWYECKHUE KOJIEFAHMA 1 BOJIHBI

9.1

KonebarenbHoe nBuxkeHne. OCHOBHbBIE XapaKTEPUCTUKU
KoJIeOaHUH: IepuoJ], YacToTa, aMIUIMTY 1A

9.2

9.3

MaremaTnueckui u NPYKUHHBIN MAasITHUKHU.
[TpeBpareHue sHeprun Npu KoueOaTeIbHOM JIBHKCHUN

3aryxamomue kojeOaHus. BeIHYKICHHBIE KOIeOaHUs.
Pe3onanc

9.4

9.5
9.6

9.7

9.8

Mexannyeckue BoJaHbI. CBOMCTBa MEXAHUYECKUX BOJIH.
[IpononbHBIE W TONEpEYHbIC BOJIHBL. J[JTMHA BOJIHBI U
CKOpOCTh €€ pacrnpocTpaHeHUs. MeXaHUYecKHe BOJIHBI
B TBEPJIOM TeJle, CEHCMUYECKIE BOJTHBI

3Byk. [’ pomMKoOCTb 1 BbICOTa 3ByKa. OTpakeHUE 3ByKa
WNHdpa3Byk U yIbTpa3Byk

[TpakTyeckue paboOTHI:

Omnpenenenre 4YacTOTbl W Mepuojaa  KoyieOaHM
MaTeMaTHYeCKOro MasiTHUKA.

Omnpenenenre 4YacTOThl W Mepuojaa  KoyieOaHMi
NPY>KHHHOT'O MasiTHUKA

HccnenoBanne 3aBUCUMOCTH  Tepuojaa  KoseOaHUi
MOJBEIIEHHOIT0 K HHUTU TIpy3a OT JUIMHBI HUTH.
HccnenoBanne 3aBUCUMOCTH  Tepuojaa  KoseOaHUit
NPY)KUHHOTO MasTHUKAa OT Macchl rpysa. lIpoBepka
HE3aBHCHMOCTH nepuoaa Kosie0aHui rpysa,
MOJIBEIIEHHOTO0 K HHUTH, OT MAaccChl Ipy3a U KECTKOCTU
npyxuHbl. M3Mepenne yckopeHusi cBOOOIHOTO MaieHus
®dusnueckue SBICHUS B MPUPOJE: BOCTIPHUSITHE 3BYKOB
JKUBOTHBIMH, 3€MIIETPSCEHHE, CEHCMUYECKHE BOJIHBI,
I[yHaMH, X0




9.9

TexHUuecKkrne YCTpOMCTBA: HXOJIOT, HCIOJIb30BaHUE
yIBTPa3ByKa B ObITY M TEXHUKE

10

11

OJIEKTPOMAT'HUTHOE IT1OJIE 1 SJIEKTPOMATI'HUTHBIE BOJIHBI

10.1 DNEeKTPOMarHUTHOE MoJie. DJIEKTPOMAarHUTHBIE BOJIHBI.
CBoiicTBa 2JIEKTPOMAarHUTHBIX BOJIH

10.2 [IIkana 31eKTPOMarHUTHBIX BOJIH

10.3 DrnexTpoMarHuTHas npupoja cBera. CKOpOCTb CBeETa.
BonHoBEBIE CBOMCTBA CBETa
[TpakTuueckue paboThI:

10.4 W3yueHne CBOWCTB  9JIEKTPOMArHUTHBIX BOJMH €
MOMOIIIbI0 MOOUJIBLHOTO TesedoHa
duzuyeckue SBICHUS B MPHUPOJAE: OUOIOTHYECKOE

10.5 neiicTBue BUMMOTO, yIBTPadUuOIETOBOTO u
PEHTT€HOBCKOTO M3TYYCHH

10.6 Texnuueckue yCTpOIicTBA: UCIIOJIb30BaHUE
AIIEKTPOMArHUTHBIX BOJIH JUUISI COTOBOM CBSI3U

CBETOBBIE SBJIEHUA

11.1 JlyueBas monens ceera. MicTouHuKY cBeTa

11.2 [IpsmonuHeitHOe pacpocTpaHeHHe CBeTa

113 Otpaxenue cera. [Imockoe 3epkano. 3akOH OTpaKEHUS
cBeTa

114 [Ipenomiienne cBera. 3akOH IIPEJOMJICHUS CBETa.
[TonHOE BHYTpEHHEE OTPAKEHHE CBETA

11.5 JInnza. Xop nyyen B JIMH3E

11.6 OnTuueckas cucrema ¢oroanmnapara, MUKPOCKONA H
TeJecKona

11.7 I'ma3 kak onrudeckas cucrema. biau3opykocTs H
JTAJIbHO30PKOCTh

11.8 Pasnoxxenue Oenoro ceera B cnektp. OnbiTel HploTOHA.
CroxeHue crieKTpalibHbIX 11BeTOB. Jlucnepcus cBera
[TpakTryeckue paboTHI:
###Par###lccnenoBanue 3aBUCUMOCTH yria
OTpa’Ke€HHs CBETOBOT'O JIyya OT yrIJja MajeHusl.
###Par#H#113yuenne  XapakTepUCTHUK  HM300pakeHus
IIpeIMeTa B INIOCKOM 3€pKalle.
###Par###lccnenoBanue 3aBUCUMOCTH yria
NpPEJOMIIEHUS] CBETOBOIO Jiyda OT Yrjla NaJeHus Ha

11.9 TPaHHULIE «BO3/IYX — CTEKIIO.

###Par###lonyuenne M300pakeHUl C  MTOMOILBIO
coOMparoIIe TUH3HI.

###Par###Onpenenenue  (QOKYCHOIO pacCTOSHUS H
ONTUYECKOI CUITBI COOMpAOIIEeH JTMH3BI.
H#H##Par###OnbpITEl 10 pa3liokeHUIO OeNoro cBeTa B
CHEKTP.

##H#Par###ONbITBl TI0 BOCIPUATUIO I[BETa IPEAMETOB
IIpU UX HAOJIIOJEHUH Yepe3 IBETOBbIE (PHIIBTPHI
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®dusuyeckue siBIeHUs B npupone: 3armeHus CojHua U

11.10 JlyHsl, 1BEeTa TeJ, ONTHUYECKHUE SBICHHUS B aTtMocgepe
(uBeT HeOa, pedpakuus, paayra, MUPax)

11.11 TexHuueckue YCTpOMCTBA: OUKU, HIEePUCKOII,
¢doroanmapar, ONTUYECKHE CBETOBO/IBI

KBAHTOBGIE ABJIEHUA

12.1 OmnbiTel Peszepdopna u miaHeTapHas MOJENb aTOMA.
Monens aroma bopa

12.2 Hcnyckanue M TOIJIOLIEHHE cBeTa aToMOM. KBaHTBHI.
JInHenyaTele CIIEKTPBI

12.3 PagnoaktuBHOCTH. Anb(da, OeTa- u raMma-u3IydeHHs

12.4 Crtpoenue aromHoro szapa. HykinonHas Mozenb
aTOMHOTO siapa. M3oTonsl

12.5 PannoaxtuBHble npeBpamieHus. llepuon nomypacnana
aTOMHBIX Jep

12.6 SnepHble peakuyy. 3aKOHbI COXPAHEHHUs 3aps0BOTO U
MacCOBOI'0 YHCET

12.7 OHeprus cBA3M aTOMHBIX siziep. CBA3b MacChl U SHEPTUU

12.8 Peakuuu cunresa u genenus siuep. Mcrounuku sHeprum
CounHia u 3BE37

12.9 Slnepnas  sHepreruka. JlelicTBHME  paaMOaKTHBHBIX
U3JIYy4YEHUH HA )KUBbIC OPraHU3MBbI
[TpakTyeckue paboOTHI:
HabmtoieHue CrjiomHbIX M JIMHEHYaThIX CIIEKTPOB

12.10 U3JTy4EHUs.
HccnenoBanue TPEKOB: MU3MEPEHHUE SHEPIrUU YaCTUILIbI
10 TOPMO3HOMY ITyTH (110 oTorpadusm).
W3mepenune paaroakTUBHOTO (oHa
@usznueckue SBICHUS B INPUPOJAE: €CTECTBEHHBIN
pasvoOaKTUBHBII ¢oH, KOCMHUYECKHE Ty4H,

12.11 paZMoaKTUBHOE M3JIY4YEHHE TMPUPOAHBIX MHHEPAJIOB,
JEHCTBUE PAJUOAKTUBHBIX H3JIyYEHUN Ha OpraHu3M
YesoBeKa

12.12 TexHuueckue YCTPOMCTBA: CIIEKTPOCKOII,

I/IHI[I/IBI/I,[[yaJ'IBHHﬁ AO3UMETP, KaMEpa Bunscona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBePsIeMOro
TpeOOBaHUS

IIpoBepsiemble TpeOOBaHUS K NPeAMETHBIM pe3yJbTaTaM
0a30BOIr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanusi Ha ocHoBe PT'OC

[lonnmanne ponu  QU3MKK B HAYYHOM  KapTHHE  MHpa;
c(hOpMUPOBAHHOCTH 0a30BbIX MPEACTABICHUI O 3aKOHOMEPHOW CBA3H
¥ TI03HABAEMOCTH SBJICHUN NPUPOABI, O POJM OSKCIEPUMEHTAa B
¢uszmke, o0 cucTeMooOpa3ywmieil poau (U3UMKA B Pa3BUTUHU
€CTECTBCHHbIX HAayK, TEXHHUKH M TEXHOJIOTHH, 00 3BOJIIOIHNH
bu3MYeCKUX 3HAHUN U UX POJIM B LIETOCTHON €CTeCTBEHHOHAYYHOU
KapTHHE MHUpA, O BKJIAAEC POCCHUICKMX U 3apyOCKHBIX YUEHBIX-
(GbU3UKOB B pa3BUTHE HAyKU, OOBSICHEHHE IMPOLIECCOB OKPYKAIOIIETO
MUpAa, pa3BUTHE TEXHUKU U TEXHOJIOTUH

3HaHUs O BHJAAX MaTepuu (BEIIECTBO M TIOJIE), O JBIXKCHHHM Kak
crocobe CyIIecTBOBaHUsI MaTepUH, 00 aTOMHO-MOJIEKYJISIPHON TEOPUU
CTpPOEHHS BEILIECTBA, O (U3MYECKON CYIIHOCTU SIBICHUN NPUPOIbI
(MEXaHUYECKHNX, TEIJIOBBIX, OJJIEKTPOMArHUTHBIX M KBaHTOBBIX);
YMEHME pa3anyaTh SBJICHUS 10 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JTaHHOE (PU3UUECKOe SBJICHHE;
YMEHHUE pPacIO3HABaTh MPOSBICHNE MU3YYEHHBIX (PU3MUECKUX SBICHUIN
B OKpYXarollleM MHpEe, BBIICISAS HX CYIIECTBEHHbIE CBOMCTBa
(mpu3HaKH)

Bianenne ocHOBamMM IOHATUHHOIO armapara U CHUMBOJMYECKOIO
s3bIKa (DU3UKM M MCIOJIb30BAaHUE WX I pEHIeHUs y4eOHBIX 3ajady;
YMEHHE XapaKTepH30BaTh CBOWCTBA Ted, (U3UUYECKUE SIBICHUA U
MIPOIIECCHI, UCTIOJIB3YsI PYHIAMEHTAIbHBIC U IMITUPUIECKUE 3aKOHBI

YMeHne onucEBaTh HN3YUCHHBIC CBOMCTBA TEII B (1)I/I3I/I‘-ICCKI/IG SABJICHUA,
HCIIOJIb3Ys (1)I/I3I/I‘-ICCKI/IG BCIINMYHNHBI

Brnanenue ocHoBaMHM METOJOB HAay4yHOrO TMO3HAHUSA C Y4ETOM
coOrofieHHs MpaBuil 0€30IacHOro Tpynaa: HaOoeHue (PU3NYECKUX
SIBJICHUM

YMEHHE CaMOCTOSITENIbHO COOMpPATh AKCIEPUMEHTANBHYIO YCTAaHOBKY
U3 JJaHHOTO Habopa 00OpyAOBaHUS MO MHCTPYKLMH, OMUCBHIBATH X0
OTIBITA U 3ATMCHIBATD €T0 PE3YIbTATHI, (HOPMYITHPOBATH BHIBOIKI;
MPOBE/IEHUE MPSAMBIX U KOCBEHHBIX U3MEPEHUI (PU3NUECKUX BETUYUH:
YMEHHE IUIAaHUPOBATh HM3MEPEHHS, CaMOCTOSTEIILHO CcOoOMpaTh
HKCIEPUMEHTAIbHYIO  YCTAaHOBKY IO HHCTPYKIIMH, BBIYHMCIATH
3HAYCHHE BEIIMYMHBI W aHAIU3WPOBAThH IONYUYEHHBIE PE3yNIbTATHl C
y4€TOM 33JaHHOM MOTPENIHOCTH PE3YNbTaTOB U3MEPEHUH;
NPOBEICHUE  HECIOXKHBIX  DKCIEPUMEHTANBHBIX  HCCIEI0BaHUI,
CaMOCTOSITENIbHO ~ cOOMpaTh HKCHEPUMEHTAIbHYIO YCTaHOBKY H
NPOBOJIUTh  HCCIEJOBaHWE 10  HWHCTPYKIUH,  IPEICTABIATH
MOJTyYeHHbIE 3aBUCHUMOCTH (PU3MUECKUX BEJIUYMH B BHJIE TaOJIHIl U




rpauKoB, YUUTHIBATh MOTPEHIHOCTH, JI€1aTh BHIBOABI IO PE3yJbTaTaM
MCCJIEI0BAHUS

[loHnmMaHue  XapakTepHBIX  CBOMCTB  (pu3Myeckux  Mojenei
(MaTepuasibHasi TOYKa, aOCOJIOTHO TBEPAOE TEJIO0, MOJAEIH CTPOECHHUS
ra3oB, JKMJIKOCTEW W TBEPABIX TeJ, IUIAHETApHas MOJEIb aToMma,
HYKJIOHHAsi MOJIelb aTOMHOIO siipa) U yMEHHE NPUMEHATh UX AJIs
00BsICHEHUS! (PU3NUECKUX TPOIIECCOB

YMeHue oOBACHATh (PU3MUECKHE TPOIECChl U CBOIMCTBA TN, B TOM
yuci€ W B KOHTEKCTE CHUTyalUd HPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBIISITH IPUUMHHO-CJIEICTBEHHBIE CBSA3HU U
CTPOUTH OOBSICHEHHE C OMOPOIl Ha U3YUYEHHbIE CBOWCTBA (PU3UUECKUX
SBIICHUM, (PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJEIIH

YMmenue pemarth pacu€THble 3amaud (Ha 0aze 2 — 3 ypaBHeHWHil),
UCMONb3ys 3aKOHbl U (OpMyJbl, CBs3bIBaOIIUE  (PU3NUECKUE
BCJIMYMHBI, B YaCTHOCTH, 3allUCbIBATh KpPATKOC YCJIOBHC 3aJayu,
BBISIBJISATh HEAOCTAIOLIME JIaHHbIC, BBIOMPATh 3aKOHBI U (OPMYIIBI,
HeoOXouMBbIE JUIsl €€ pelIeHUs], UCI0Ib30BaTh CIPABOYHbIE JAHHBIC,
IPOBOJUTH PACUYETHI U OLEHUBATh PEATUCTUYHOCTH IOJYYEHHOTO
3HaYeHUS (PU3MYECKON BEIMYMHBI, YMEHUE ONPEILNATh Pa3MEPHOCTh
(bu3M4ecKoil BeIMUMHBI, TOJIyYEHHOHN IPU PEIIeHUH 3a/1a4uu

10

11

YMeHue XapakTepu3oBaTh IMPUHLUIBI  JAEHCTBUS  TEXHUUYECKUX
YCTPOMCTB, B TOM 4YHCJIe OBITOBBIX NPHOOPOB, M MPOMBIIIIEHHBIX
TEXHOJIOTMYECKHUX IPOLECCOB M0 MX OMHMCAHUIO, UCIIOJIb3Ys 3HAHUS O
CBOWMCTBaX (U3MYECKUX SBICHUH M HeoOXoaumble (QuU3MUecKue
3aKOHOMEPHOCTHU

YMeHne UWCHoibp30BaTh 3HAHUS O (PU3MUECKUX SBICHHUAX B
NOBCEIHEBHON kKM3HM 111 oOecrieyeHMss ©O€30HacHOCTH NP
oOpamieHUd ¢ OBITOBBIMM ~ IpuOOpaMH M TEXHUYECKUMH
YCTPOMCTBAMM, COXPAHEHHUS 3/I0pOBbsI U  COONIONEHUS HOPM
HKOJIOTUYECKOr0 IOBEJCHHS B OKPYXKAWOLEH cpele; MOHMMaHUue
HEOOXOMMOCTH MPUMEHEHMs JOCTHXKEHUH (PU3MKM U TEXHOJOTHil
JUISL palfMOHAJIbHOTO MTPUPOIONIOIB30BaHUS

OnelT moMCcKa, NpeoOpa3oBaHUs M MpPEACTaBICHUS HHPOpMaLUU
(GU3NYEeCKOro CoAEp)KaHUus C MCIOJIb30BaHHEM HH(POPMAIMOHHO-
KOMMYHHMKATHUBHBIX TE€XHOJIOTUH; YMEHUE OLIEHHWBATH JOCTOBEPHOCTD
NOJYy4eHHOM MH(pOpMAalMM Ha OCHOBE HWMEIOIIMXCS 3HAaHUH U
JOTIOJTHUTENBHBIX ~ MCTOYHHUKOB,  YMEHHE  HCIIOJIb30BaTh  IPHU
BBIMOJIHEHUH YYEOHBIX 3a/JaHUIl HAy4HO-TIOMYJISIPHYIO JIUTEpaTypy
(GU3NYECKOT0 COJEp)KaHUs, CIIPAaBOYHbIE MaTepuaibl, PECYpPChl CETU
WutepHer; BnaneHue 0a30BbIMM  HaBbIKAaMH  IpeoOpa3oBaHUs
uH(pOpMallMl U3 OJHOM 3HAKOBOM CHCTEMBI B JApYIyl0; yMEHHE
co3/1aBaTh COOCTBEHHBbIE NHCbMEHHBIE M YCTHBIE COOOIIEHHUS Ha
OCHOBE UH(OpPMaIIUU U3 HECKOJIBKUX UCTOYHHKOB




HHEPEYEHDb 3JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA

OI'd 110 ®PU3UKE
Kon IIpoBepsieMblii 3JIEMEHT COJlePKAHUS
1 MEXAHWYECKUE ABJIEHUA
1 Mexanuyeckoe naBuxeHue. MarepuanbHas Touka. Cucrema OTCYETA.
. OTHOCUTENBHOCTD ABMIKCHHUS
PaBHoMepHOe U HepaBHOMepHOe ABMxkeHue. Cpenuss ckopoctb. Dopmyna
1.2 JUUISl BBIYMCIICHUS CPEIHEN CKOPOCTH: V = S/t
PaBHOMepHOE NpsIMOJIMHEHHOE JBH)KEHUE. 3aBUCUMOCTbh KOOpPJMHATHI Teja
OT BPEMEHH B ClIy4ae paBHOMEPHOTO MPSMOJIMHEHHOTO JIBHKCHHUS:
13 xX(r)=x,+vt
I'padvku 3aBUCHMOCTH OT BpPEMEHH MJIs MPOCKIIMH CKOPOCTH, MPOCKIIHH
NepeMenIeHus, MyTH, KOOPAMHAThl NPU PABHOMEPHOM IPSAMOIUHEHHOM
IBIKEHUU
3aBUCHMOCTh KOOPAMHATHI TeJla OT BPEMEHHU B Clydyae PaBHOYCKOPEHHOTO
MPSMOJIMHEHOTO IBU>KEHMUSI:
-
Self) =vg, =i+ = ;
2
@opMynbl Uil TPOEKIMU MEPEMEIIEHUs], MPOEKIUH CKOPOCTU U MPOEKIUHU
YCKOPEHUS TPH PaBHOYCKOPEHHOM MPSIMOJIMHEWHOM JIBUYKEHUU:
2
1.4 -Sx(f)=90x'f+“x'5-
U_\'('f) =Upx T4, L,
a, () =canst,
Ulrl - l"}l:r: zza:rsrc
I'paduku 3aBUCUMOCTH OT BpPEMEHHU HJisi MPOEKIIMH YCKOPEHHS, MPOCKIIUU
CKOPOCTH, MPOEKIMH MEPEMEIICHUsI, KOOPAUHATHl MPU PABHOYCKOPEHHOM
MPSIMOJTMHEHHOM JIBHDKCHHUH
CBoOoanoe magenune. Dopmysibl, OMHUCHIBAIOIINE CBOOOIHOE TaJeHUE Tema
1.5 M0 BEPTHUKAIU (JIBUXKEHHE Tella BHU3 WUJIM BBEPX OTHOCHUTEIHHO MOBEPXHOCTH

3emnn). ['paduku 3aBUCMMOCTH OT BpPEMEHU MJi NPOEKLIUH YCKOPEHWS,




1.6

MPOCKIIMM CKOPOCTH W KOOPJIWHATBHI TPH CBOOOJHOM IMaJICHUU Tella II0
BEPTHKAIH

CKOpoCcTh paBHOMEpPHOTO JIBIDKEHHUS Tela MO OKPYKHOCTH. HampaBnenwue
CKOPOCTH.

dopmyna s BBIYUCICHUS CKOPOCTU Yepe3 Paauyc OKPY>KHOCTH M TIEPUOJ
oOparieHus:

. 2R

T

LenTpocTpeMurenbHoe yckopeHue. HampaBieHue LEHTPOCTPEMHUTENBHOTO

ycKkopeHusi. @opmyiia sl BBIYUCICHHUS YCKOPEHUS

®opmyiia, CBSI3BIBAIONIAS IEPHO U YaCTOTY OOpAIICHUS:

vol
T

1.7

1.8
1.9

1.10

Macca. IInoTHOCTB BellleCTBA. d)opMyna JJIA BBIYUCJICHU A ITINIOTHOCTH .

_m

P=%

Cuna — BexktopHas ¢puzudeckas BenudnHa. CI0KeHUe CUil
SBnenune unepuuu. [lepseiit 3akoH HeroToHa

Bropoii 3akon HerotoHa:

F=m-d

CoHarpaBieHHOCTh BEKTOpa YCKOPEHHUS TeJla M BEKTOpa CHJIBI,

JICHCTBYIOLIEH HA TEJIO

1.12

Bzaumoneiicteue ten. Tperunit 3akoH HeroToHa:

Fry=-Fiy

TpeHHe IIOKOA U TPECHUEC CKOJIBXKCHUA. CDopMyna JJIs1 BBIYUCIICHUA MOIYJIA

CHJIbI TPCHUSA CKOJIbXKCHUSA:

Fp=u-N




1.13

Hebopmarust Tena. Ynpyrue u Heynpyrue aedopmaruu. 3aK0oH YIpyrou
nedpopmaruu (3axox ['yka):

F=Ik-Al

1.14

1.15

1.16

Bcemuproe Tsrorenune. 3aK0H BCEMUPHOTO TATOTCHUS:
my -,
F=¢g.—L1 2
R

Cuna TspKecTH. Y CKOpeHHEe CBOOOIHOTO MaICHHS.
dopmyia I BBIYUCICHHS CHIIBI TSDKECTH BOJIU3U NOBEpXHOCTH 3emiu: F =
mg.

JiBmwxenue mianet Bokpyr Counniia. [lepBast KocMU4ecKasi CKOPOCTb.

HesecomocTs u neperpysku
Wmnynbe Tena — BeKTopHast pr3nyeckasi BeIHMIUHA.
D=mi
Nmnynbe cuctemsl Ten. 3MeHnenne uMmnynbsca. MMiynbe cusib
3aKOH COXpaHEHMs UMITYJIbCA I 3aMKHYTOM CHUCTEMBI TE:
p=myU +m, U, =const

PeakTuBHOE ABHKEHHUE

1.17

1.18

Mexann4geckas pa60Ta. d)opMlea JJISA BBIYMCIICHUA pa6OTI>I CHIJIBI:

A=Fsoosc
Mexannueckass MOITHOCTD:

nN=4
r

Kunernueckas n NMOTCHIHAJIbHAA SHEPIUs. d)opMyna JJIA BBIYHUCIICHU S

KHUHETHYECKOM SHEPTHHU:

HE)E
BTy

Teopema o knHeTHUeCKOW sHEprun. Popmyra s BBIYUCICHUS

MIOTEHIMAJIbHOW DHEPIUH TEJIa, TIOAHATOrO

Hajg 3eMIIEH:

E,=mgh




1.19

1.20

Mexanuyeckas dHEeprus:

E=E;.+E P

3aKOH COXpaHEHMsI MEXaHMUECKOM 3Heprun. Popmyra i1 3aK0Ha
COXPAHEHHsI MEXaHUYECKOM SHEPTUU B OTCYTCTBHE CUJI TpeHUs: E = const.
IIpeBpatieHne MEXaHUUYECKON SHEPTUU NIPU HATMYUM CUJIbI TPEHUS.
IIpocTeie MexaHU3MBI. «30JI0TOE IPABUII0» MEXAHUKH.

Poruar. Momenr cunbst: M - FL

VYcioBue paBHOBECHS pblyara:
M +M, +..=0
[TonBwxHbIM 1 HenoaBWXHBINA 0110ku. KII/] mpocThix MexaHU3MOB,

n= Anonesnas

AS&TIZE‘I A

1.21

JlaBneHne TBEpAOTO TEma.

@opMyia 11 BBIYMCIICHUS TABJICHHS TBEPIOIO Tena:

_F
p_S'

I[aBJ'IeHI/Ie rasa. ATMOC(I)epHOG JaBJICHHC.

FI/I,HPOCTaTI/I‘leCKOC AaBJICHUC BHYTPU KUIKOCTHU.

@opMyita 11 BBIYMCIICHUS 1aBJIICHUSI BHYTPHU KUAKOCTH:

p=pgh+p_,

1.22

3axoH [lackans. I'mapaBnudeckuil npecc

1.23

1.24

3akoH Apxumena. @opMmyna Uisl ONPEAEICHHS BBITAIKUBAIOLIECH CHIIBL,
JIEWCTBYIOLIEH HA TEJIO, MOTPYKEHHOE B )KUAKOCTh WJIH ra3:

F A T pev
VYcnosue ruiaBanus tena. [ImaBanue cyoB 1 BO3AyXOIUIaBaHUE

Mexannyeckue KoiieOaHWsA. AMIUIMTYAQ, TEPUOJ W YacToTa KOJIeOaHWH.

dopmyna, cBA3bIBAIOLIAS YACTOTY U NEPUOJT KOJIEOaHUH:




1.25

1.26

1.27

MaremaTuueckuii M NPYKUHHBIA MaATHUKH. [IpeBpailieHHe sHEepruu mnpu

KOJIeOaTeIbHOM JIBUIKEHUU
3aryxaromue konebanus. BeiHyxeHHbIe KoneOanus. Pe3oHanc

MexanndecKkre BOJIHEL. HpO,Z[OJ'IBHBIe " IMOIICPEYHBIC BOJIHEI. Z[J'II/IHa BOJIHBI U

CKOPOCTb PaCIpOCTPAHCHUS BOJIHBIL:

L=uv-T

1.28

3ByK. I'poMKoOCTh 1 BbIcOTa 3ByKa. OTpa)k€HUE 3BYKOBOI BOJIHBI Ha TPaHMIIE

nByx cpen. MHdpa3Byk u ynbTpa3ByK

1.29

1.30

1.31

IIpakmuyeckue pabomul

N3mepenne cpeaHel MIIOTHOCTU BEIIECTBA; apXUMEAOBOM CHUJIbI; KECTKOCTH
IPY>KUHBL; KO3((UIIEHTa TPEHUS CKOJIBXKEHUS; paOOThl CUIIbI TPEHUS, CUIIbI
YIOPYTOCTH; CPEIHEN CKOPOCTH JABMKEHUS OpYyCKa 110 HAKJIOHHOM IUIOCKOCTH;
YCKOpeHus: Opycka Ipu JBM)KEHUM MO HAKJIOHHOM IJIOCKOCTH; YacTOThl U
nepuoja KojieOaHMM MaTeMaTHYeCKOro MAasTHUKA; 4acTOThl U Iepuoja
Kosle0aHUH MPY)XKMHHOTO MAasTHHKA; MOMEHTa CHJIbI, JEHCTBYIOIIETO Ha
pplyar; paboThl CHUJIBl YIPYrocTH MpU MOABEME TIpy3a C I[OMOILBIO
HEMOJBI)KHOrO 0JioKa; pabOThl CUJIBI YIOPYrocTH NpU MOABEME Ipy3a ¢
MTOMOIIIBIO TTOABMXKHOTO OJI0Ka.

HccnenoBanue 3aBUCMMOCTH apXMMEJOBOM CHIIBI OT 00b&Ma MOrpyKEHHON
4acTU Tejla U OT IJIOTHOCTH KHMJIKOCTH; HE3aBHUCHUMOCTH BbITAJIKMBAIOIIEH
CHJIBI OT MaccChl TeJla; CHJIbl TPEHUsS! CKOJIBXEHHS OT CHJIBI HOPMAaJbHOI'O
JaBJI€HUS M OT poJa MOBEPXHOCTH; CWJIBI YIPYroCTH, BO3HUKAIOIIEH B
NpYyXHHE, OT CTENeHH AedopMaiy NpyKUHBI; YCKOpeHHs Opycka OT yria
HaKJIOHa HampapBisiolel; mnepuoga (YacToTbl) KoJ€OAHUN HUTSHOTO
MasTHUKA OT JUIMHBl HUTH; Mepruoja KoJeOaHuil NpyKMHHOIO MasiTHUKa OT
Maccel TIpy3a M JKECTKOCTU MPYXKHHBI; HCCIEIOBAaHUE HE3aBUCHMOCTH
nepuosia KosiebaHMH HUTSIHOIO MasTHHKAa OT Maccel rpys3a. IIpoepka
YCIIOBHUSI paBHOBECHS pblyara

Qusuueckue s6leHUs 6 Npupode. TPHUMEPHI JBIKECHUS C Pa3TUYHBIMU
CKOPOCTSIMM B KMBOW M HEXKHMBOM IMPUPOAE, HCHUCTBUE CHUJIBI TPEHUS B
MPUPOJIE M TEXHUKE, MPUIUBHI M OTJIMBBI, JBIKeHUE TiaHeT CoJIHeYHOMH
CUCTEMBI, PEAKTUBHOE JBH)KCHUE JKHUBBIX OpPraHW3MOB, pblYyarl B TeEJE
YeJIOBEKa, BIUSHUE aTMOC(EPHOTO J1aBlIeHUs HA KUBOW OpraHu3M, TIaBaHUE
pBIO, BOCIPHUATHE 3BYKOB J>KMBOTHBIMHU, 3EMIIETPSICEHHE, CEHCMHYECKHE
BOJIHBI, IlYyHAMH, 3XO

Texnuueckue ycmpoiicmea: CIIUAOMETp, TATUYNKH TOIO0KEHHS, PACCTOSHUS U
YCKOPEHUs, JWHAMOMETp, MHOJIIUIHUKH, PAKeThl, pblyar, MOJBMXKHBIH W
HETIOJIBMKHBIA OJIOKH, HAKJIOHHAS TIOCKOCTb, TIPOCThIE MEXAHU3MBI B OBITY,
cooOnraromecs cocyabl, yCTPOMCTBO BOJOIPOBO/IA, THAPABINYECKH Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IMOPIIHEBOH HACOC, apeoMeTp, IXOJIOT,
HCIOJIb30BAHUE YIIBTPA3BYKA B OBITY U TEXHHKE

2.1

TEITIJIOBBIE ABJIEHUA

OCHOBHbBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETHUECKON TEOpPHUH CTPOCHUS
BellecTBa. Mojenu TBEPAOTO, JKUIAKOTO M Tra3000pa3HOro COCTOSTHUN




BeniectBa. Kpucrannuueckue u amopdusle Tena

HBI/I)KGHI/IC HyacTHull BEUICCTBa. CBs13b CKOPOCTH OBWIXXCHHA YaCTull C

2.2 Temreparypoil. bpoynoBckoe nBmxenue, 1uddysus
2.3 CmauyuBaHue U KaWJUISIPHBIC SIBICHUS
2.4 TemnnoBoe pacIMpeHne U CKaThe
2.5 TennoBoe paBHOBECHE
26 BHyTpeHHHjI sHeprusi. Pabora u Temnonepenaya kak crocoObl M3MEHEHUs
BHYTPEHHEH HEpruu
2.7 Buasl Terionepegaun: TeIIONPOBOIHOCT, KOHBEKIIHS, U3TyUeHUE
HarpeBanue wu oxnaxaenue Tten. KonuuecTBo TemiaoThl. Y enbHas
TEMJIOEMKOCT:
28 O=cm(t,—t,)
3aKOH COXpaHEHUsl PHEPIUU B TEIUIOBBIX Ipolieccax. Y paBHEHHE TEINIOBOTO
Oananca:
29 0+0,+..=0
1 2
HUcnapenue u xonaeHcauus. MI3MeHeHue BHYTPEHHEH SHEPrUU B MPOLIECCE
710 ucrapeHuss W KoHjaeHcauuu. KumeHue KHUIKOCTU. YelbHas TeIoTa
napooOpazoBanus: L = Q/m
2.11 BnaxxnocTs Bo3iyxa
[InaBnenue u Kpucraumzauusa. l3MeHeHHe BHYTpPEHHEH SHEpPruu Ipu
MJIABJICHUU U KPUCTAJUIU3AIMU. Y AeNIbHAs TeTUIOTa TUIaBJICHMUS:
2.12 0
A==
m
BHyTpeHHs1 SHeprus CropaHusi TOIUIMBA. YJElbHas TEIUIOTAa CTrOpaHUs
2.13 TOoIUMBa: ¢ = Q/m
2.14 [Tpuntmne! pabots! TemnoBbix nurateneit. KI1J[ rernmoBoro asurarens
Ipaxmuueckue pabomol
N3mepenne  yaenpbHOM  TEMJIOEMKOCTH  METAJUTMYECKOTO  IMJIMHJIPA;
KOJIMYECTBA TEIJIOTHI, IOJIYYEHHOTO BOJOM KOMHATHOM TeMIlepaTyphl
(bUKCUPOBAHHOM Macchl, B KOTOPYIO ONYIIEH HArpeThli HJIWHID;
2.15 KOJIMYECTBA TEIUIOTHI, OTJAHHOTO HATrPEThIM LHUIMHAPOM, MOCJIE OMyCKaHUs
€ro B BOJly KOMHATHOUM TeMIIEPaTyphl, OTHOCUTEIHHON BIAXKHOCTH BO3/1yXa,
YACNbHOW  TEIJIOTHI  TUJIABJICHUS  JbAa. VccrmemoBanue  WM3MEHEHUS
TEMIIEPaTyphl BOABI MPHU PA3THUHBIX YCIOBUSX; SBIECHUS TEIIo0OOMeHa MpHu
CMENIMBAaHNUH XOJIOJHOW U ropsiue BOJBL; MPOLECCA UCTIAPEHUS
Qusuueckue A6leHUs 68 Npupode: TIOBEPXHOCTHOE HATSIKECHHUE H
’16 KanWUIApHbIE SBJICHHUS B MPUPOJAE, KPUCTAUIBI B MIPUPOAE, HU3ITYyUEHUE

ConHila, 3amep3aHue BOJOEMOB, MOPCKHE OpH3bI; 00pa30BaHUE POCHI,
TyMaHa, WHesl, CHera




Texnuueckue  ycmpoticmea:  KaNWUIAPbl, NPUMEPHl  HUCIOJIb30BAHMS
KPUCTAJIJIOB, >KUJKOCTHBIA TEPMOMETpP, JMJATUMK TEMIIepaTyphl, TEPMOC,

2.17
CHUCTeMa OTOIUICHHUSI JIOMOB, TUTPOMETPHI, IICUXPOMETp, MapoBas TypOuHa,
JIBUTATEJIb BHYTPEHHETO CTOPAHUS
3 DJIEKTPOMATI'HUTHBIE ABJIEHUA
3.1 DiekTpusanus Teil. J[Ba Buaa 3IeKTpUUECKUX 3apsioB
3.2 B3aunmoneiicTBre 3apsskeHHBIX Tell. 3akoH Kynona
3.3 3aKOH COXpaHEHHMS AJIEKTPUUECKOTO 3apsiaa
34 Onekrpruueckoe mnose. Hanpsok€HHOCTh 3nexktpuyeckoro mnoss. [Ipunnmn
) CYNEPIIO3UIINH JIEKTPUUECKHUX TOJIeH (Ha KaueCTBEHHOM YPOBHE)
35 Hocutenu snexktpuueckux 3apsiaioB. [leficTBHE 3JIE€KTPUUYECKOro MOJs Ha
) 3eKTpUUecKue 3apsabl. [[pOBOAHUKY U JUAIEKTPUKU
[locTostHHBIN 3nekTpuyeckuid Tok. JlelcTBus snekrpuyeckoro Toka. Cuna
Toka. Hanpsbxenue.
3.6 I=q/t,U=A/
DNEeKTPUYECKOE COMPOTUBIICHUE. Y ACIBHOE IIEKTPUUECKOE COITPOTHBIICHHE:
3.7 R =pl/S
38 3akon Oma aiig yuyactka snekrpuueckoit uenu: I = U/R
[TocnenoBarenpHOE COEIMHEHHE POBOAHUKOB:
I,=I,: U=U,+U,: R=R +R,
3.9 [TapannensHOE COeTUHEHNE TPOBOTHUKOB PABHOTO COMPOTHBIICHUS:
U=U:I=1+1; Rzi.
2 2 2
CwmeniaHHble COETMHEHUS TPOBOJHUKOB
310 PaGota u mourHOCTh AnekTpudeckoro Toka. A = Ult, P = Ul
3akoH Jlxxoynsa — Jlenua:
2
3.11 O=I"-R-t
312 OneiT Opcrena. MarHuTHoe Mosie IpsIMOTO NPOBOJHMKA C TOKOM. JImHum
' MarHUTHON MHAYKIIMHU
313 MarsnuTHOe TMO0J€ MOCTOSIHHOTO MarHuTta. B3aummonelcTBHE MOCTOSHHBIX
’ MarHuTOB
3.14 JlelicTBME MarHUTHOTO IOJISI HA TPOBOJHUK C TOKOM
3.15 OmnsiTel Papanes. SIBneHue 3neKTpoMarHuTHON MHAYKIK. [IpaBuio Jlenna
Ipaxmuueckue pabomol
316 N3mepeHne  HIEKTPUYECKOTO  COMPOTHBIICHUSI PE3UCTOpPA;  MOIIHOCTH

QJICKTPHUYCCKOI'0 TOKA, pa6OTBI QJICKTPHUYCCKOI'O TOKA.
HccnegoBanne 3aBUCHMOCTH CHIIBI TOKa, BO3HUKAKOIICTO B IPOBOJHHKE




(pe3ucTopbl, JIaMIoO4Ka), OT HampsHKCHWs Ha KOHIAX MPOBOJIHUKA;
3aBHUCHMOCTH COIPOTUBICHUS OT JJIMHBI TPOBOJHUKA, TUIOMIATU €r0
MOTIEPEYHOT0 CEUCHHSI U YCIBHOTO CONTPOTHUBIICHUSI.

[IpoBepka  mpaBwia A OJEKTPUYECKOTO  HANPSHKCHHS  TIPH
MOCJICIOBATEIBHOM ~ COCIMHEHWH IPOBOJHUKOB, TMpaBWJIa ISl CHJIBI
JNEKTPUYECKOTO TOKa TPU MMAPAICIBHOM COCIUHEHUH MPOBOJIHHUKOB
(pe3uCTOpHI U JIAMITOYKA)

Qu3suyeckue s61eHUs 6 npupode: JIIEKTPUUYECKHE SBJICHHUS B aTtMmocdepe,

3.17 AJIEKTPUUYECTBO KUBBIX OPraHU3MOB, MAarHuTHOE TMoJie 3eMiH, Jpend
IIOJIFOCOB, POJIb MArHUTHOT'O NOJISL [JIs1 )KM3HU Ha 3eMile, MOJISIPHOE CUSIHUE
Texnuueckue ycmpoucmea: 3IEKTPOCKOI, aMIIEpMETpP, BOJBTMETP, pPeOCTar,
CU€TUMK JJIEKTPUYECKOM SHEpruM, HIIEKTPOOCBETHTEIbHBIE IMPHOOPHI,

3.18 HarpeBaTelIbHbIC ANEKTPONPUOOPEI (mpumepsl), IIEKTPUYECKUE
IIPEIOXPAHUTENN, DJIEKTPOMArHUT, 3JIEKTPOABUIATENb IIOCTOSHHOIO TOKa,
reHepaTop MOCTOSIHHOI'O TOKa

3.19 OnexkTpoMarHuTHbIe BOJHbI. [1Ikana 3JeKTpOMarHUTHBIX BOJIH

3.20 JlyueBas moaens cBeta. lIpsMmonnHeliHoe pacipoCTpaHEHUE CBETa

3.21 3akoH oTpaxeHus cera. [lnockoe 3epkaio

3.22 [Ipenomienue cBeta. 3aKOH MPEIOMIICHHUS CBETA

3.23 Hucnepcus cBera

394 JIunza. Xop myuel B inH3e. POKYCHOE pacCTOsHUE JIMH3BL. OnTHyeckas cuia
munH3bl: D = 1/F

3.25 I'na3 kak ontuyeckas cucrema. Onruyeckue npudopsl
IIpakxmuueckue pabomul
###Par#Ht#l13mepeHrne ONTHYECKON CHIIBI COOMparoIiell JTUH3BL, (POKYCHOTO
paccrosiHus coOuparomiell JuH3bl (IO CBOWMCTBY paBEHCTBAa pa3MepoB
npeaMera u u300pakeHusl, Korjaa npeaMeT pacioyio’keH B ABOMHOM (oKyce),

3.26 TOKa3aTeJs MPEIOMIICHHS CTEeKJIa.

###Par#t#lccnenoBanue cBoCTBAa M300paKEHUS, TOTYYEHHOTO C TIOMOIIBIO
coOuparomel JTUH3bI; U3MEHEHUs! (POKYCHOIO pacCTOSHUS JIBYX CII0’KEHHBIX
JIMH3; 3aBUCUMOCTH yIJIa IPEJIOMIIEHUS CBETOBOIO JIy4a OT yIJIa MaJeHus Ha
IpaHuULE «BO3JIyX — CTEKIIO»

397 Qusuueckue saenenus 6 npupoode: 3arMmenus ConHua u JlyHbl, 1Bera Ted,
OINITHYECKHUE SIBIEHUS B aTMoc(epe (1BeT HeOa, pedpakuus, paayra, MUPax)

398 Texnuueckue ycmpoticmeéa: OYKHM, TEpHUCKOI, (oToanmapar, ONTHYECKHUE
CBETOBOJIbI

4 KBAHTOBBGIE ABJIEHUA

41 PagnoaktuBHOCTh. Aub(a-, Oera-, ramma-usznydeHus. Peakuum anbga-u
Oeta-pacnajga

49 OmneiTel Pesepdopaa mo paccesHuto anbda-yactuil. [lmanerapnas monenb
aToMa

4.3 CocraB aromHoro spa. M3oronsl

4.4 Ilepron nonypacnajga aTOMHBIX SIEp

4.5 S nepHblie peakyu. 3aKOHbI COXPAHEHUS 3apsJJ0BOTO U MACCOBOTO YUCET

46 Qu3zuyeckue s6NeHUsI 8 Npupooe: E€CTECTBEHHBIM paJWOaKTUBHBIMN (OH,

KOCMHUUYCCKHUEC JIYIH, PAAUOAKTUBHOC M3IYUCHUC TPHUPOAHBIX MHUHCPAJIOB,




NeiicTBHE paJIMOaKTUBHBIX U3ITyYE€HUI Ha OpraHU3M YeJoBeKa

Texnuueckue ycmpoﬁcme;a: CIICKTPOCKOII, I/IHI[I/IBI/II[yaJ'IBHIJﬁ AO3UMETP,

4.7
kamepa BunbcoHa, siiepHasi SHEpreTuka

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
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