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MNOACHUTEJBHASA 3AIINCKA

[lporpamma 1o ¢u3MKe Ha YpPOBHE OCHOBHOTO OOIEro oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE IOJIOKEHHH U TpeOOBaHUN K pe3yjbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30oBaTENbHON MPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€Tom deaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuemnun npenoaasanust yaeOHoro npeamera «Puznkay.

Copeprkanue mporpamMmmsl 1o (r3MKe HalpaBieHO Ha (OPMUPOBAHHE
€CTECTBEHHOHAYYHON IPaMOTHOCTH 00YYAIOIUXCS M OPraHU3alMIO0 U3yUCHUS
bU3MKY Ha JAeSTENBHOCTHON OCHOBE. B mporpamme 1o ¢pusnke yYuThIBaAIOTCS
BO3MOKHOCTH Y4eOHOro npeameta B peanusaiuu tpedoBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JINYHOCTHBIM U METANPEIMETHBIM pPe3yabTaTaM 00YUCHHsI, a TaKKe
MEXKMPEAMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YUEOHBIX MMPEAMETOB Ha YPOBHE
OCHOBHOTI'0 00I1IET0 00pa30BaHUs U YUUTHIBAET CIIELU(PUKY 00pa30BATEIbHBIX,
BOCIIUTATEIbHBIX TOTpeOHOCTEN 00yvatoumxcs ¢ 311P.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpeieeHue yueOHOro MaTepurana

o rojgaM o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEPHYIO MOCIEA0BATEILHOCTD
U3yYEHUs TEM, OCHOBaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[TporpaMma no Qusuke paszpaboTaHa € LEIbIO OKa3aHUS METOIUYECKON
MOMOILY YYUTEIIO B CO3/IaHNU paboveil mporpaMmMbl IO Y4€OHOMY MPEIMETY.

®dusrka sABIAETCS CUCTEMOOOPA3YIOLIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
IPEIMETOB, MOCKOJBKY (PU3NYECKUE 3aKOHBI JIeKAaT B OCHOBE IIPOIECCOB U
SBJICHUN, W3yYyaeMbIX XHUMHEH, OHoJIoTHEeH, acTpoHOMUEH H (U3UICCKOU
reorpaguei, BHOCUT BKJIaJ B €CTECTBEHHOHAYyYHYI) KapTUHY MHpa,
IpEeNoCTaBIsAeT HauboJiee SCHble O0pa3lbl MPUMEHEHHUS HAay4HOTO METOoJa
MO3HAHUA, TO €CTh CII0CO0A MOTYyYEHHUsI JOCTOBEPHBIX 3HAHUI O MUpE.

Onna w3 TIaBHBIX 3a7a4d (pU3MUECKOTo OO0pa3oBaHUS B CTPYKTYpE OOIIEro
o0pa3oBaHMsI COCTOMT B (DOPMHPOBAHMHM ECTECTBEHHOHAYYHOW T'PAMOTHOCTH U
MHTEpeca K HayKe y 00yJaromuxcsl.

N3yyenue @u3aukun Ha 0a30BOM YpOBHE MPEINOJIaraeT OBJaJCHUE
CIIEYIOIMMH KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAay4YHO OOBSICHSTH SIBJICHUS;

e OIEHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEI0BAHNUS;

e UWHTEPIPETHPOBATH  JaHHbIE H  HCIOJB30BaTh  HAy4YHBIC
JIOKA3aTeNIbCTBA JIJISl TIOJIYYCHHS BHIBOJIOB.

[lenn wu3yueHuss (PU3MKM Ha YpPOBHE OCHOBHOTO 00I1Iero o6pa3oBaHus
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro mnpenvera «®Dusuka» B
oOpa3zoBaTenbHbIX oOpraHuzamnusix Poccuiickoit ®exaepanuu, peau3yrONUIUX



OCHOBHBIE  0011€00pa30oBaTe/IbHbIE MPOTPAaMMbl, YTBEPKACHHONW pElICHUEM
Komnernn Munucrepcrsa npocerienust Poccuiickoii @enepanuu (IpoToKosa oT 3
nekaopst 2019 r. Ne [TK4BH).

Heau uzyyenust pu3suKu:

npuoOpeTeHNE HWHTEpeca U CTPEMIJICHHS OOydYaroluuxcsi K HaydyHOMY
M3YYEHHUIO TPUPOABI, PA3BUTHE WX HHTEIJICKTYAJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEIA;

pa3BUTHE MPEICTABICHUN O HAYYHOM METOJI€ MO3HAaHUA U (OPMUPOBAHUE
UCCJIEI0BATENLCKOTO OTHOIIEHUS K OKPYKAIOLIUM SIBIICHUSM;
dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUSI KakK pe3yjbTaTa H3y4YeHUs
OCHOB CTPOCHHMSI MaTepuu U (PyHIaMEHTATHHBIX 3aKOHOB (DH3UKH;
dbopMupoBaHUE TIPEACTABICHUN O PO (DU3UKHA [JIST Pa3BUTHSA JIPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUN;

pa3BUTHE  MPEJCTaBICHUH O  BO3MOXKHBIX  chepax  Oymymiei
npoeCCUOHATIBHON JIeSITEIbHOCTH, CBSI3aHHOU C (DM3UKOM, MOJTOTOBKA K
JaabHeWIleMy 0Oy4YeHHIO B 3TOM HaMpaBJICHUMU.

JlocTHKEHHME 3TUX IIeJIeld MpOorpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOIO
oO1ero o0pa3oBaHusi 00ECIIEUMBACTCS PEIICHUEM CIEAYIOMNUX 3a4aY:

npuoOpeTeHre 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSX

NpUOOpPETEHNE YMEHUN OMUCHIBATh U OOBSCHSITH (PU3NYECKUE SBICHUS C
UCITIOJIb30BAaHUEM TOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PaAcUETHBIX 3alad ¢
WCITOJIb30BAaHUEM bu3rIecKuX MOJICIICH, TBOPYECKHUX u
MIPaKTUKOOPHEHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUM HAOJI0IaTh MPUPOIHBIC SIBJCHUS U BBIOJIHATH OMBITHI,
nabopaTtopHble  pabOThl M DKCIICPUMEHTAJIbHBIC HCCICIOBAHHS C
WCITOJIb30BAaHUEM U3MEPUTEITHHBIX TPHOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIMEll (PU3HMUECKOTO COAEpPKaHUA,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JTOCTHKCHUSAX (PU3UKH, aHAIIN3 U
KPUTUYECKOE OlICHUBaHUE MHGOPMAIIHH;

3HAKOMCTBO €O cepaMu podheCCHOHATILHON JIeSTEILHOCTH, CBI3aHHBIMU
C (GU3NKOH, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIKCHUSIX (DU3UIECKON HAYKH.

Ha wu3ydenne ¢usuku (0a30BbI YpOBEHb) HA YPOBHE OCHOBHOTO OOIIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HeZEN0), B 8
KJ1acce — 68 yacoB (2 4aca B Hezento), B 9 knacce — 102 gaca (3 yaca B HEZETIO).



[Ipennaraemsiii B mporpaMmMe no (u3HKe nepeyeHb JabopaTopHbIX paboT u
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeaeT BEIOOP MPOBEICHHUS
7a00paTOpHBIX PAOOT W OMBITOB C YYETOM HMHIWBUIYaTbHBIX OCOOEHHOCTEN
o0ydJaromuxcs, CHUcKa SKCIEPUMEHTATBHBIX 3a/laHui, MpeIaraéMbIX B paMKax
OCHOBHOT'O TOCY/IapCTBEHHOT0 YK3aMeHa 10 (pU3UKE.



COAEPXKXAHUE OBYUYEHUA
7 KUIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAKOLIEr0 MUPA.

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

®dusnueckue BenuuuHbL. M3MepeHue @usnmueckux BeauuyuH. Puznyeckue
npuoopsl. [lorpenmHocTs n3mepenuil. MexxayHapoaHasi CUCTEMA €IHMHMUII.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT MPUPOIY.
EcrecTBeHHOHay4YHBI METOJl MO3HAHMA: HAONIO/EHUE, IOCTAHOBKA HAay4YHOI'O
BOIIPOCA, BBIIBUJKEHUE TUIIOTE3, SKCIIEPUMEHT 110 NPOBEPKE TUIIOTE3, 0OBICHEHNE
Habmogaemoro sBieHus. Onucanne GU3NUECKUX SBJICHUM ¢ TOMOIIBIO MOJIEIICH.

Hemoncmpauuu.

1. MexaHuyeckue, TEIUJIOBbIE, DJJIEKTPUYECKHE, MAarHUTHbIE, CBETOBBIC

SIBJICHHUSI.

2. @uznyeckue npuOOPHl U NPOLEAYPa MPAMBIX U3MEPEHUN aHAJIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimel.
1. OmnpeneneHue UEHbI AIEHUS MIKaJIbl U3MEPUTEIBHOIO TpUOopa.
2. M3mepeHue pacCTOSHUMU.
3. H3mepenue 00bEMa KUAKOCTU U TBEPOTO TENA.
4. OnpeneneHue pa3MepOB MabIX TEN.
5. M3mepenue Temmeparypsl NpH MOMOIIMA KHIKOCTHOTO TEPMOMETpa U
JATYMKA TEMITEPATYPHI.

6. IIpoBeneHue mcciaenoBaHUS IO MPOBEPKE T'MIOTE3bL: AAIBHOCTBH IOJETA
HIapyKa, MyIEeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
IyCKa.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

Crpoenue BemlecTBa: aTOMbl W MOJEKYJNbl, HX pasmepbl. OmbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEILIECTBA.

JIBrm>kenne uactun BemecTBa. CBfA3b CKOPOCTH JBWKEHHS YacTHI[ C
temnepatypoil. bpoyHoBckoe nBmxkenue, nuddysus. B3anmonelicTBue YacTuil
BEILECTBA: IPUTSIKEHUE U OTTAJIKUBAHME.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEHW M TBEPIBIX
(KpUCTaJIIMYECKNX) Tell. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSIX M UX aTOMHOMOJIEKYJISIpDHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUNA BOJIBI.

Hemoncmpauuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHUS.



2. Habmonenne nuddysumn.
3. HabGmomenue ~ sBmeHWid,  OOBSCHAIOMIMXCS ~ TMPUTSHKEHUEM  WJIU
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. CpeqHssi CKOPOCTh MpU HEPAaBHOMEPHOM JBUXKEHUU. Pacuér mytu u
BPEMEHU JIBUKCHHUSI.
SBneHne uHEpUMHU. 3aKOH HMHEPLUUHU. B3aumopaeicTBHE TeNl KaKk NpUYHHA
M3MEHEHHSI CKOPOCTH JBWXKEHUA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBS3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
00BéMa BellecTBa.
Cwita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. MI3Mepenne cuiibl ¢ MOMOIIBIO JUHAMOMETpA. SIBICHUE TITOTEHHS U CHUJIA
TskecTd. CHila TSDKECTH Ha Ipyrux maHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMoi. PaBHomercTByromas cwi. Cuiia TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUPOJIE U TEXHUKE.
Jemoncmpayuu.
1. HaGnroneHue MexaHMUeCKOTro JIBHXKEHUS Tela.
2. N3mepenune CKOpOCTH MPSIMOJIUHENHOTO JIBUKCHUS.
3. HaOmronenue siBeHUs HHEPLUU.
4. HabnroneHue U3MEHEHUsI CKOPOCTH TPU B3aUMOJICUCTBUU TEJ.
5. CpaBHEHHE Macc 10 B3aUMO/JICHCTBUIO TEIL.
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. OmpeneneHne CpeaHEN CKOPOCTH CKOJBXKEHUs Opycka WM IapuKa o
HAKJIOHHOM ITIOCKOCTH.
OmnpeneneHue MI0OTHOCTH TBEPAOTO Tea.

4. OnbITBI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTsDKeHUs (nedopMarivn)
MPY>KUHBI OT MPUII0KEHHOUN CHUIIBI.

5. ONBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIbBKEHUSI OT
BECa TeJIa U XapaKTepa CONMPUKACAIOIINXCS 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
TBEPABIMU TEJIAMU, KUJAKOCTSIMU MU Ta3zamMu. 3akoH [lackansa. [lneBmaTtuueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS KUJIKOCTU OT TiyOuHbl. ['mapocrtaTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHu3Mbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3nymrHOW 000oukn 3emin. OmbiT Toppuuemm. M3mepenue armochepHOTO
JABJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHUS 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. Bo3ayxormiaBanue.

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 KUIKOCTH.

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 3aBUCUMOCTH Beca Tejla B BOJAE OT 00bEMa OTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIIECH  CUJIbI, JCHUCTBYIOIIEHM Ha  TEJoO,
MOTPYKEHHOE B KUJKOCTb.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOLIEN CHUIIBL, JEUCTBYIOIIEH HA TEJIO
B JKUJIKOCTH, OT MacCChlI TeJa.

4. OnbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIIECH  CHUJIBI,
JNEUCTBYIOLIEH Ha TeJIO B KUAKOCTH, OT OOBEMa MOTPYKEHHOW B
KUJKOCTh YaCTH TEJIa U OT MJIOTHOCTH JKUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIpPEIICIIEHUE €€ TPY30NIOABEMHOCTH.
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Paznen 5. Pabora 1 MOIIHOCTH. JHEPIrUs.

Mexanudeckast pabota. MoOITHOCTb.

[IpocThie MexaHU3MBI: pbIUar, OJOK, HAKJIOHHAs TIOCKOCTh. [IpaBmiio
paBHOBecus pbluara. [IpumeHeHue mpaBuia paBHOBECHS phluara K OJIOKY.



«3onoroe mnpaBwino» Mexanukd. KIIJ[ mnpocteix wMexanu3zmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckas dHeprus. KuHeTtmyeckas W IIOTEHUHWAJIBHAS  DHEPTHS.
[IpeBpaleHre OTHOTO BU/Ia MEXAaHUYECKOW SHEPTUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimul.

1. Omnpenenenue paboOThl CUJIbI TPEHUS NPU PAaBHOMEPHOM JIBUKEHUU Teja

10 TOPU30HTAIIBHON IIOBEPXHOCTH.

2. HccnenoBanue ycnoBui paBHOBECHS pblyara.

3. H3zmepenue KIIJl HaK1OHHOM TIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPaHEHUs MEXAHUYECKON YHEPIUM.

8 KUIACC

Pa3zneu 6. TeruioBbie ABJICHUA.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU CTPOCHHUS
BellecTBa. Macca U pa3mepbl aTOMOB M MOJEKYJd. ONbITHI, NOATBEPKAAIOLINE
OCHOBHBIE MOJIOKEHUSI MOJICKYJISIPHOKUHETUYECKOW TEOPHH.

Mopgenu TBEPAOrO, KUJIKOTO M Ta3000pa3HOTO COCTOSHHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJIOKEHUU MOJEKYJAPHO-KUHETUUECKON TEOPHUHU.
CmaunBaHN€E U KallWUISIPHBIE SIBIICHUS. TEMIOBOE paCIIMPEHUE U CKATHE.

Temneparypa. CBs3b TeMIEpATypbl CO CKOPOCTBHIO TEIJIOBOTO JBHKEHHUS
yacTull. BHyTpeHnsisi sHeprus. CrnocoObl HM3MEHEHHsSI BHYTPEHHEH HHEPruu:
Temionepeaaya 151 COBEpIIECHUE paboTHI. Buner TEIUIONEpEAAUH:
TEIUIONPOBOJAHOCTD, KOHBEKIINS, U3JIyYEHHUE.

KonuuectBo TemnoTsl. YaenbHas TEMIOEMKOCTh BellecTBa. TeminooOMeH u
TEIUIOBOE paBHOBECHE. YpaBHEHHE TeryloBoro Oananca. IlmaBineHue u
OTBEPACBAHUE KPUCTAUIMYECKUX BELIECTB. YJElbHas TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHaeHcamnus. Mcnapenune. Kunenwe. YnenpHas Teruiora
napooOpa3oBaHusi. 3aBUCMMOCTh TEMIIEpaTypbl KWUIIEHHS OT aTMoc(hepHOTo
JTaBJICHHS.

BrnaxnocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMI0Ta CTOPaHusl.

[Tpuniuner pabotel TernoBeix apurarenceit KIIJ temmoBoro nBurarerns.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOIIEN CPEJIBL.

3aKOH COXPAHEHUSI ¥ TPEBPAILCHUS SHEPTUM B TEIJIOBBIX MPOIIECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JTBUKEHHUS.
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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.

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

Omnpenenenue AaBiICHUS BO3yXa B Oa/UIOHE MIMPUIIA.

OnbITEI, AEMOHCTPUPYIOIIME 3aBUCUMOCThH JIaBJICHHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs WA OXJIAKICHHUS.

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

HaGmronenne wu3MeHEHUs] BHYTPEHHEH OHEpPruM Tella B pPe3yJibTare
Terionepeaayn U paboThl BHEIIHUX CHUJI.

HccnenoBanue siBIEHUSI TEIIOOOMEHA MMPU CMEIIUBAHWUU XOJIOJHOW M
ropst4er BOJIBL.

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

Onpenenenue yaeabHOW TEIMITOEMKOCTH BEIIECTBA.

HccnenoBanne mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

Onpenenenue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Paznen 7. DjekTpruyecKkue 1 MATHUTHbIE SIBJICHUS.

Onexktpuzanusi Tea. [[Ba pona »sieKTpUYecKUX 3apsaoB. BzanmopencTBhe
3apsbKeHHbIX  Ten. 3akoH KynmoHa (3aBUCHMMOCTh  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 3apsiioB. DJIEMEHTAPHBIA SJEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBOAHMKM W JHMAJIEKTPUKH. 3aKOH  COXPAHEHHS
AIEKTPUYECKOTO 3apsa.

OJEKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIEMCTBUS 3JIEKTPUYECKOrO0 TOKa (TEIUIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckasd nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOHKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIECHUE BelIeCTBA. 3akoH Oma
st ydactka uenu. [locimepoBaTtenbHOE M MApajuIeNIbHOE  COCIMHEHHE
IIPOBOJTHUKOB.

PaGota u MOIIHOCTH 3JEKTpUYECKOro Toka. 3akoH Jxoyms—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 1MoJje  3JEKTpUYeckoro Toka. [Ipumenenue
AIIEKTPOMArHUTOB B TEXHUKE. J[efiCTBME MAarHUTHOTO MOJISl HA IPOBOAHUK C TOKOM.
DNEKTPOABUIaTeNb IOCTOSIHHOIO TOKa. VCronb30BaHME >SIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIuM. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. Cnoco0bl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DJEKTPOCTaHIIMK Ha BO30OHOBIISIEMBIX HCTOUHUKAX SHEPTHUH.

Jlemoncmpayuu.

DJekTpur3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.
Y CTpoRCTBO 1 JIEHCTBUE IIEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKIMS.
3aKOH COXPAHEHMS DJIEKTPUYECKUX 3apsAI0B.
[IpOBOJTHUKH U TUBIEKTPHUKH.
MopenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKHN OCTOSIHHOTO TOKA.
JIeiCcTBHS AIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKUJKOCTH.
. I"'a30BbIi1 pa3ps.
. 3MepeHne cuitbl TOKa aMIeEPMETPOM.
. I3MepeHne 31eKTpUIeCKOro HalpsHKEHUS BOJIBTMETPOM.
. Peocrar n marazuH cOnpoTUBIICHUM.
. B3anmonencTBre OCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH Pa3IeJICHUs MOJHOCOB 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 MarHUTHOTO NOJISL HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATEh IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLIHH.

OmneiTel @apajes.

3aBUCHMOCTh HANpPAaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHHM €ro
BO3HUKHOBEHUSI.

DNeKTpOreHepaTop MOCTOSIHHOTO TOKaA.

Jlabopamopuvie pabomul u onvimul.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAOMIONCHUIO DJCKTPU3ANMHA TEl WHAYKIWEH U TpHU
CONPUKOCHOBEHUH.

Hccnenoanne JEUCTBUSL DIIEKTPUYECKOIO TOJS HA MPOBOJHUKUA U
JIARJICKTPUKHU.

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

N3mepeHne U peryJupoBaHUE HATIPSAKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, UAYIIETO 4YE€pE3 pPE3UCTOpP, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJIEHUSI TMPOBOAHUKA OT €ro [JIMHBI, IUIOWAAU MONEPEYHOTO
CEUYEHUA U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUW IIPU  ITOCIEI0BATEILHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia JJisg CWIbl TOKa MPU MApaJJIEILHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  JJICKTPUYECKOTO TOKa, BBIACISIEMOM Ha
pe3ucrTope.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, MAYIIETO Yepe3 JaMIIOUKy, OT
HanpsHKEHUS Ha HEW.

Omnpenenenue KII/] nHarpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydeHne MarHUTHOTO TOJiE  TOCTOSHHBIX ~ MAarHuTOB TPU  HUX
Oo0BEMHEHUH 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 AeUCTBUS MarHUTHOTO TI0JI1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHHe paboThl AJIEKTPOIBUTATENS.

20. U3mepenne KII/1 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnbITEI 1O MCCJIEOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
UCCJIEIOBAHNE W3MEHECHHUM 3HAYEHUS W HAINPABICHUS WHIYKIIMOHHOIO
TOKA.

9 KIIACC

Pa3znea 8. Mexannueckue siBJCHHUS.

Mexannueckoe JBWKeHHE. MarepuanbHas Touka. (Cucrema OTCUETA.
OTHOCUTENBPHOCTh MEXAHWYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJHUHEHHOE
nBrkeHue. HepaBHoMmepHoe npsiMmonnHeENHOE ABWKEeHUE. CpellHsasl 1 MTHOBEHHAs
CKOpPOCTb TeJia TP HEPABHOMEPHOM JIBMKCHUMU.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiiMHEHHOe nBrokeHue. (CBoOomHOE
najgenue. OnbiThl ["anumes.

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

IIepBeiit 3ak0H HproTrona. Bropon 3axkoH HeroTrona. Tpetuii 3akoH HeroToHa.
[IpuHIMII CYTIEPHO3ULINU CHJL.

Cuina ynpyroctu. 3akoH ['yka. Cusna TpeHus: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS TTOKOSI, APYTHUE BUJIBI TPEHUS.

Cuiia TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. YCKOpPEHUE CBOOOIHOTO
najgeHus. J[Buxenue mianetr BOKpyr Connua. IlepBasi kocmuyeckasi CKOPOCTb.
HesecoMocTh u meperpysku.

PaBHOBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpaleHus. MoMeHT cuiibl. LIeHTp TsxecTH.

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

Mexannueckass paboTra W MOIIHOCTh. PabGoTa CHJI TSKECTH, YIPYTOCTH,
TpeHust. CBs3b dHEpruu U padoThl. [loTeHMaIbHAS SHEPTUS TeJla, TTOJAHITOTO Hajl
MOBEPXHOCTHIO 3eMJIM. [loTeHIIManbHast SJHEPTUs CxKATOW NMPYKUHbI. KuHeTnueckas
sHeprusi. TeopemMa 0 KMHETUYECKOW SHEPTHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaGnrogeHne MexaHUUeCKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

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.
HccnenoBanre NPpU3HAKOB PABHOYCKOPEHHOTO IBHKCHHUS.

Habmroienue 1BUKeHUs Tea 10 OKPYKHOCTH.

Habnrogenne MexaHn4eCcKuX SIBICHH, MPOUCXOASAIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM U  YCKOPEHHOM JBHKEHUU
OTHOCUTENIBHO KaOMHETa (PU3MKH.

3aBUCUMOCTb YCKOpPEHHUs Tela OT MACChl Tella U JEUCTBYIOIIEH Ha HETO
CHJIBI.

HabGnronenue paBeHCcTBa CHII IPU B3aUMOJICHCTBHH TEJ.

M3meHeHue Beca Tenna Npu yCKOPEHHOM JBUKEHUU.

[lepenada uMIrynbca Npy B3aUMOJCHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHre NMITyJIbCca PU HEYTIPYTOM B3aUMOJICUCTBHH.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYIOM B3aUMOJAECHCTBUU.
HabGnronenue peakTUBHOTO ABUKEHUS.

CoxpaHeHHre MEXaHUYECKOH SHEPTUX IPU CBOOOTHOM MaJCHUU.
CoxpaHeHHE MEXaHUYECKOM PHEPTUH NP ABUKEHUH TeEJIA MO IEUCTBUEM
NPYKUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JalIbHEHUIIEro paBHOMEPHOTO
JIBIKEHUS [IAPUKA I TETIEHKKU.

OmnpeneneHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WM JBHIKCHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpeHHs] Teja MPU PABHOYCKOPEHHOM JBMIXKEHHUH TIO
HAKJIOHHOM ITUIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHU TMPH PABHOYCKOPEHHOM
JIBI)KCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JBWIXKCHHH 0€3
HayaJbHONW CKOPOCTH MYTH OTHOCATCS KakK psiJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue kodhGUIIEeHTa TPEHUST CKOJIBKEHUSI.

OnpeneneHue KECTKOCTH NPYKUHBI.

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



10. Onpenenenrie padOThl CWIbBl YIOPYrOCTH TIpU MOABEME Tpy3a C
UCIOJIb30BaHUEM HETOABUKHOTO U MOJBHUKHOTO 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 BBICOTBI 3BYyKa 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. HccnepoBanue 3aBUCUMOCTH TEpHOia KOJIEOAHUM MOJIBEIICHHOTO K HUTH
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, JEMOHCTPUPYIOLIME 3aBUCHUMOCTh  NepuoAa  KoJjebaHui
IPYKUHHOTO MasiTHHKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUs.

I L

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

DNEeKTpOMAarHUTHOE  MOJie.  DJEKTpOMarHuTHble  BOJHBIL.  CBoiicTBa
ANEKTpOMarHuTHbIX BOJH. [llkana »iekTpoMarHUTHBIX BOJH. Hcmonb3oBaHue
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 CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  moxmenp  cBera.  HMcrounukm — cBera.  I[IpsMosmnHerHOe
pacrnipoctpanenue cBera. 3atMenusi Connia u Jlynsl. Otpaxenue ceera. [Lnockoe
3epKajo. 3aKOH OTPAXKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH MpelomieHus cBera. llonHoe BHyTpeHHee
OTpaxkeHHEe cBeTa. lcmonb30BaHME TOJHOTO BHYTPEHHETO OTpPaK€HHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm gnyueir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKOTIa M Tejeckoma. ['1a3 kak omnTuhuyeckass cucteMa. bIu3opykocTh U
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus ceTa.

Hemoncmpauuu.

[IpssMONMHEHOE paclpOCTPaHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonmy4yenune n300pakeHUi B MIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Ontuyeckui CBETOBO/I.

Xon nydeit B coOuparoriei JIMH3e.

XoJ Jiy4er B pacCEUBAIOLIEH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[TpuHiun aeictBus ¢oToanmnapara, MUKPOCKONA U TEJIECKOIIA.

10. Monens ria3za.

11. Paznoxenue 6enoro cBera B CIIEKTP.

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

Jlabopamopuvie pabomel u onvimel.

1. HccnenoBanue 3aBUCMMOCTH YIJla OTpPaXeHHUs CBETOBOIO Jydya OT yria
naJICHuUs.

2. M3yueHue xapakTEpPUCTHK U300paKEHUS MPEAMETA B TUIOCKOM 3epKaie.

3. HccnepgoBaHue 3aBUCHMOCTH YIJIa MPETOMIIEHUS CBETOBOTO Jiy4ya OT yrJjia
MaJIeHUs Ha TPAHUIIE «BO3yX—CTEKIION.
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4. Ilonmydenue n300pakxeHMii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Omnpenenenre GOKYCHOTO pacCTOSIHUS MU ONTHYECKON CHIIBI COOMparoieit
JIMH3BI.

6. ONBITHI 10 Pa3JI0KEHUIO OEJIOT0 CBETA B CIIEKTP.

7. OnbITBI O BOCHPHUSATHIO LIBETA NMPEAMETOB MPU UX HAOIIOACHUM uYepe3
[[BETOBBIC (DPUIIBTPHI.

Pa3znen 12. KBaHTOBBIC SIBJICHUS.

OmnbiTel Pe3zepdpopaa u muianerapHas mozenb aroma. Mogens aroma bopa.
Hcnyckanue 1 NMOTJIoNeHre ceeta atToMoM. KBaHThI. JIMHEeWYaThie CIIEKTPBHI.

PagnoaktuBHOCTh. AnNbda, OeTa- U ramma-usnydeHus. CTpoeHue aToMHOIO
anpa. Hyxionnas wmopens aromuoro snpa. HM3oromsl. PaanoaxtrBHBIE
npespaiuenus. [lepuoa noxypacnaga aTOMHBIX sIIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJOBOTO M MACCOBOIO YHCEIL.
OHeprus CBs3M aTOMHBIX snuep. CBA3bp Maccel W dHEpruu. Peakuuum cuHTE3a U
nenenus anep. ctounuku sneprun ConHUA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUU HaA KUBBIE
OpraHU3MBbl.

Jemoncmpayuu.

1. CHexTpsl U3JIy4eHHUS U HOTJIOIEHUS.

2. CHoekTpsl pa3IMYHBIX T'a30B.

3. CnekTp Bogopo/a.

4. HabGmonenue TpekoB B kamepe BuibcoHa.

5. Pabora cuéTunka HOHU3UPYIOMIUX U3TYyUCHHI.

6. Perucrpanus uzimydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomel u onvimel.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITYUEHHUS.

2. HccnenoBanue TpEKOB: M3MEPEHHE HHEPrUM YaCTULBI IO TOPMO3HOMY

nytH (1o ¢poTtorpadusim).

3. M3mepeHue pagnoakTMBHOTO (PoHa.

IHoBTOpPHUTEIBLHO-00001AO NI MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINKA MOAYJIb TIPEAHA3HAYEH JI1 CUCTEMATH3aluu
U 000OuIeHHsI  MPEIMETHOTO  COAEpX aHUs M ONbiTa  JESITEIbHOCTH,
IpUOOPETEHHOTO NPU U3YUYEHUU BCETro Kypca (PU3UKH, a TaKkKe JUIsl MOATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uKe s 00yyaroluxcs,
BBIOPABIIIMX ATOT y4EOHBIN MpeMeT.

[Tpy M3y4eHUH TAHHOTO MOJIYJIA PEATU3YIOTCS U CHCTEMATU3UPYIOTCS BUJBI
JESITEIbBHOCTH, Ha OCHOBE KOTOPBIX 00€CTeYMBAETCS JOCTUKEHHE MPEAMETHBIX U
METANpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  o0y4yeHus, (dopMupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOCHUE HAYYHBIX METOOB HCCIEAOBAHMS



SBJICHUN TPHUPOAbI U TEXHHUKHU, OBJIAJECHHUE YMEHHUAMH OOBICHATH (PU3HUECKUE
ABJICHUS, NPUMEHsS IIOJy4YEHHBbIE 3HAHWs, pelarh 3aJa4d, B TOM YMCIIE
KA4E€CTBEHHBIE U IKCIIEPUMEHTAIIbHBIC.

[IpyHIMINATBHO OEATEIBHOCTHBIM XapaKTep NaHHOIO paszelsa peaau3yercs
3a Ccuér TOro, 4yTo OOyyaroluecs BBIIOJHAIOT 3aJaHusl, B KOTOPBIX UM
IIPEJIaracTCs:

Ha OCHOBE IIOJIyYEHHBIX 3HAHUM pacro3HaBaTb M HAYyYHO OOBICHATH
(duznueckue SBICHUS B OKPY KAIOLIEH IPUPOE U TOBCETHEBHOM KU3HH;

UCIIOJIb30BaTh HAy4YHbIE METOJIbI UCCIIEN0BaHUS (PU3UUECKUX SBJICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTES3 U MTOIYYEHHS TECOPETUUECKUX BBIBOJOB;

OOBSICHATh Hay4YHbIE OCHOBBI HambOOJee BaXKHBIX JOCTIKEHUI COBPEMEHHBIX
TE€XHOJIOTUI, HAIIPUMED, IPAKTUYECKOTO UCIIOJIb30BAHUS PA3IUYHBIX HICTOYHUKOB
OHEPIMU Ha OCHOBE 3aKOHA IIPEBPALLEHUS U COXPAHEHMs BCEX U3BECTHBIX BUIOB
DHEPI'UH.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIIET'O OBPA3OBAHUA

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 CIEIYIONIUME JTUYHOCTHBIE PE3yJIbTAaThl B
YacTH:

1) naTpUOTHYECKOro BOCIIMTAHMSA:

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

- LIGHHOCTHOE OTHOILIEHUE K JOCTHXKEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpasKaIaHCKOr0 U JyXOBHO-HPABCTBEHHOI0 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) 3cTeTH4eCKOro BOCIIUTAHMSA:

- 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 MPOdeCCHid, CBSI3aHHBIX C (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 - OIIEHKA CBOMX JCUCTBHM C YYETOM BIIMAHUS Ha OKPYXAIOIIYIO Cpeny,
BO3MOYKHBIX I100aTbHBIX TOCIIEACTBUM.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesymbraTe OCBOCHHS TpoTrpaMMbl IO (HU3UKE HA YPOBHE OCHOBHOTO
oOmrero o6pazoBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOUAIOIUE TO3HABATEIbLHBIC YHUBEPCAIbHBIC YUCOHBIC TCHCTBHUS,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Y4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHUBEpCAJIbHBIC yUeOHbBIC JICHCTBHSI.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble JJornueckue JeficTBUA:
e BBISBIATH M XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKH 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-CJICICTBEHHBIC 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
3amaun (CpaBHEHHWE HECKOJIBKHMX BapHAHTOB PEIICHUs, BHIOOpP Hambojee
MOJIXOJISIIIETO ¢ YUETOM CaMOCTOSTEIBHO BBIICJICHHBIX KPUTEPUEB).

ba3oBble ucciieoBare/ibCKHue AeiiCTBUSA:

MICITOJIB30BATh BOIIPOCHI KaK MCCIIEA0OBATENbCKUI HHCTPYMEHT ITO3HAHMS;
IIPOBOJUTH 110 CAMOCTOSITENIBHO COCTABJIIEHHOMY IUIaHY OIIBIT, HECIOKHBIN
(GU3MYECKUI JKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUYECKOrO
SIBJICHUS,

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

CaMOCTOSITENILHO (POPMYIMpPOBaTh 0000ILEHUS U BBIBOJIBI 110 pE3yJIbTaTaM
IIPOBENEHHOIO HAOJIIOIEHUS, OIIBITA, UCCIIEIOBAHMS,

MPOTHO3UPOBATh BO3MOXKHOE JaJIbHEWIee pa3BUTHE  (PU3HMUECKUX
IPOLIECCOB, @ TAKXKE BBIIBUTaTh MPEANON0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBHSIX U KOHTEKCTaX.

Pabora c nundopmanueii:

NPUMEHSTH Pa3IUYHbIE METObl, UHCTPYMEHTHI U 3alpOChl MPU MOUCKE U
otOope MH(POPMALMM WIA JaHHBIX C YYETOM MPEJIOKEHHOW Yy4eOHOU
(bu3nIeCKOM 3a1a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U UHTEPHPETUPOBATH MHPOPMAIIIIO
pa3IUYHBIX BUJOB U (POPM MPENCTABICHHUS,

CaMOCTOATENIbHO  BBIOMpaTh ONTUMaJbHYHO (OpPMY MpPEICTaBICHUS
uHpOpMalMM W WUIIOCTPUPOBATH pEUIaEMble 3aJa4d  HECIOXKHBIMU
CXE€MaMH, AMarpaMMaMi, HTHOU rpauKoi 1 UX KOMOMHALIUSMU.

KoMMyHUKATHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIEe 1eHCTBHS:

B XOJ€ OOCYXJeHUsi y4eOHOro Marepuania, pe3yJbTaToB J1abOpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKAaeMON TEMbI U
BBICKA3bIBAaTh HJEU, HAllEJICHHbIE HA pPELICHUE 33Jaud U MOAJAep KaHHe
OJ1aroKes1IaTeIbHOCTH OOIIEHHUS;

COIMOCTABJIATh CBOM CYXICHHS C CYXICHUAMU JPYIMX YYaCTHUKOB
Jranora, oOHapyKHBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;



BBIPA)XaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX 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 JIESATEIIbHOCTH, 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 ¥ KOOPAMHUPYS CBOW JEHCTBHS 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 NIPOOJIEMBI B JKU3HEHHBIX M Y4YEOHBIX CUTYyalUsX, TPEOYIOLIUX
JUIs pelieHns (U3NYeCKUX 3HaHU;

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

CaMOCTOSATENbHO COCTABIAThH aJITOPUTM pelieHHs (PU3MUECKON 3a/1auu Uiu
IUTaHa HMCCIIEOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh NIPEIIAaracMble BAPUAHThI pELICHUM;
nenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JaBaTh aJCKBAaTHYIO OLEHKY CUTYalluu U NIPEAJIAraTh IUIaH €€ U3MEHEHUS;
OOBSCHATh NPUYUHBI  JOCTHKEHHUS  (HEJOCTHXKEHHS)  Ppe3ysbTaToB
NeSITeNIbHOCTH, JaBaTh OLEHKY PUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITENBHOCTh (B TOM YHCIIE€ B XOJ BBIIIOJHEHHUS
(U3MYECKOro HMCCIEAOBAHMS WM IPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENBCTB, M3MEHUBLIMXCA CUTYyallUi, YCTAHOBJEHHBIX OLIMOOK,
BO3HUKIINX TPYIHOCTEH;

OLICHUBATH COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIIOBUSAM;

CTaBUThb Ce0s Ha MECTO JIPYroro 4ejoBeKa B XOJE CIOpa WM JTUCKYCCUU
Ha Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY APYIOTO;
npuU3HaBaTh CBOE MPaBO Ha OIIMOKY MpU PEIICHUH (PU3NUECKUX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE K€ IIPaBO APYroro.



INPEAMETHBIE PE3YJIBTATBI

K koHIy 00yueHus B 7 kJacce npeaMETHbIC pe3yIbTaThl HA 06a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YyHAIONIUXCS YMEHUIN:

UCIIONB30BaTh  MOHATHS:  (uU3MUeckne ¥ XUMHUYECKHUE  SIBICHMUSA,
HAOI0/IeHNE, AKCIIEPUMEHT, MOJEINb, TUIOTe3a, CAMHMIBI (PU3NIECKHX
BEJIMYMH, aTOM, MOJIEKYJIa, arperatHbleé COCTOSIHUSI BellecTBa (TBEPIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYEeCKOe JBWXKEHUE (paBHOMEpPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPACKTOPHUs, PaBHOJEUCTBYIOIIAS
cuma,  gehopmamms  (ympyras, — IUIacTUYECKasl),  HEBECOMOCT,
COOOIIAIOTNECS COCY/IBI;

paznuyath siBneHus (Auddy3us, TEI0BOE JBHKEHHE YaCTHUIl BEIECTBA,
PaBHOMEpPHOE  JIBIJKEHUE, HEPABHOMEPHOE  JBWKEHHE, HHEpIus,
B3aUMOJICMCTBUE TEJI, PABHOBECHE TBEPJIBIX TEI C 3aKPEIUIEHHON OCBHIO
BpallleHus, Tepeqada AaBiCHUA TBEPABIMU TENaMH, >KUIAKOCTIMH U
razamM, arMoc()epHO€ JaBJiCHHWE, IUIABaHUE TeJ, [PEBpAIICHUS
MEXaHUYECKOM PHEpPruM) MO OMMCAHMIO MX XapaKTEpHBIX CBOMCTB U Ha
OCHOBE OIIbITOB, IEMOHCTPUPYIOIIUX JTaHHOE (PU3UUECKOE SBIICHUE;
pacrmo3HaBaTh TPOSBICHHE HM3YyUYEHHBIX (DU3MUECKHX  SBICHUH B
OKpYXalollleM MHpE, B TOM 4HcIe (DU3UUYECKUE SIBICHUS B MPUPOJE:
IpUMEPHl ABMXKEHUS C PaA3IUYHBIMU CKOPOCTSMHU B JKMBOM M HEXHBOU
npupojie, ACUCTBHE CUJIbI TPEHHs B NPUPOJIE U TEXHHUKE, BIMSIHHE
aTMOoC(epHOro JaBJICHUS Ha >KUBOM OpraHW3M, IUIaBaHUE PbIO, pbluark B
TeJIe YeJIO0BEKa, MPU 3TOM NEPEBOJIUTh MPAKTUYECKYIO 3a]a4y B YUEOHYIO,
BBIICIISITh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKN) (PU3UUECKUX SIBICHHI;
OIKCHIBaTh U3yYEHHBIE CBOICTBA TeN U (PU3NYECKUE SBICHUS, UCIIOJIb3YS
bu3nYecKre BEIMYMHBI (Macca, 0O0BEM, IIOTHOCTH BEIECTBA, BpPEMS,
yTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CUJIa YNPYTrOCTH, CUJIAa TSKECTHU, BEC
Tena, CWia TpeHus, JAaBieHue (TBEPIOro Tena, >KHUIKOCTH, Tra3a),
BBITAJIKMBAIONIAS] CHJIa, MEXaHWYECKas paboTa, MOILIHOCTh, IUIEYO CHIIBI,
MOMEHT CWJbl, KO3()()HUIMEHT TOJE3HOTO JEHUCTBUS MEXaHU3MOB,
KUHETUYeCKass UM TMOTEHIMalIbHAs 3HEPTus), MpHU OMHUCAHUU IPABUIBHO
TPaKTOBaTh  (PU3WYECKUH  CMBICT  HUCHOJB3YEeMBIX  BEJIHYMH, UX
0003HAaYEHUsI U €IUHULIBI (PU3MYECKUX BEIUYHH, HAXOJIUTh (HOPMYJIbI,
CBSI3BIBAIOIIME JAHHYIO (PU3WYECKYIO BEJIMYMHY C APYTHMHU BEJIMYHMHAMH,
CTPOUTDH rpaUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepU30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBJICHUS U MPOIIECCHI,
WCIIOJIB3Ys TIpaBUJia CJIOKEHHS CUJI (BAOJb OJHOW MpsiMoit), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesna, IpaBUJIO paBHOBECHUs pbiyara (0Joka),
«30JI0TO€ MpPaBWJIO» MEXAHMKH, 3aKOH COXpPaHEHUS MEXaHU4eCKOU



SHEPruH, TpPU DSTOM [aBaTh CIOBECHYIO (OPMYJIUMPOBKY 3aKOHA U
3aMMCBIBATh €T0 MATEMATUUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UUECKUE SIBICHUSA, POLIECCHI U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyalluil IPAaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh IIPUUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsSCHEHUE U3 1-2
JIOTHYECKHX IIIaroB C OMOpOi Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UYECKUX
SBIICHUH, PU3NUIECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiath pacy€THbIE 3amadyd B |-2 JEHCTBHS, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBAIOLIME (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHajIM3a
YCIIOBUS 33/1a4y 3aIMCBIBATh KPAaTKOE yCIOBHE, NOJCTABIATh (PU3MUECKUE
BEJIMYMHBI B (HOPMYNBI U TPOBOAUTH PACUETHI, HAXOAUTH CIPABOYHBIC
JaHHBIE, HEOOXOAUMBIE U1 PELICHUs 3a/1ad, OLICHUBATh PEATMCTHYHOCTh
NOJy4€HHOM (PU3NUECKON BEINUNHBI,

pacrno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PpELIUTh MpPU OMOIIU
(U3MYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATH IPOBEPIEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTb W UHTEPIPETUPOBATH
MOJIYYEHHBIA pe3yJbTaT, HAaXOJWUTh OIIMOKM B XOJE OIbITa, JeNaTh
BBIBOJIBI I10 €70 pe3yJIbTaTaM;

OPOBOAUTH OMNBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUN WU
buznyecKux CBOIICTB TEJL: bopMyIUpOBaTH MIPOBEPSIEMBIC
MPEANOJIOKEHN, COOMPATh YCTAHOBKY U3 MPEMJIOKEHHOTO 000pyI0BAHMS,
3aMMChIBATh X0/ ONbITA U POPMYIUPOBATH BHIBOBL;

BBIIIOJIHATHh MPSAMBIE W3MEPEHHsI PACCTOSHHUSA, BPEMEHH, MAacChl Tela,
o0béMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJOTOBBIX U
nM(ppOBBIX MPUOOPOB, 3aAMUCHIBATH I[OKAa3aHUS MPUOOPOB C YUYETOM
3aJlaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOANUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKOI BEIMUUHBI OT
JIPYrol C HCIOJIB30BAHUEM MPSMBIX HM3MEPEHUH (3aBUCUMOCTH MYyTH
PaBHOMEPHO JBWXKYLIErocs Tejla OT BPEMEHU JIBJKEHMS Tena, CHIIbI
TPEHUSI CKOJIBKEHUS OT Beca TeJla, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT IUIOLIAAN COMPUKOCHOBEHHUS TEJl, CUJIbI
yIOPYroCTH OT YAJUHEHUS NMPY>KUHBI, BBITAJIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHON YacTH TeJla U OT IJIOTHOCTH JKMJIKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IJlaBaHusl TeJ, YCIOBUU paBHOBECHUs pblyara U OJOKOB), y4aCTBOBAaTh B
IUIAHUPOBAaHUM  y4€OHOTO HCCIEAOBaHUsA, CcoOOUpaTh YCTaHOBKY U
BBIMIOJIHATh M3MEpPEHUs, Cienysl MPeao)KEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl TMOTYYEHHOM 3aBUCHUMOCTH (DUM3MUYECKUX BEJIMYMH B BHUJE



MPEIOKCHHBIX TaOMWIl U TPaUKOB, JENaTh BBIBOJBI MO PE3yibTaTam
UCCIIEIOBaHMUS,

MPOBOJUTh KOCBEHHBIE H3MEpPEHUS (HU3MYECKUX BEIMYMH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPAOTO TeJa, CHIA TPEHHUS CKOJIBKCHUSA,
JaBJICHHE  BO3JyXa, BBITAIKUBAIONIAs CWIA, JCHCTByIOmas Ha
NOTpyKEHHOE B JKHJIKOCTh TeNO0, KOI()PHUIMEHT MONe3HOro AeWCTBUSA
MPOCTBIX MEXaHWU3MOB), CIEAys TPEIJIOKEHHOH WHCTPYKIIUU: TIPH
BBITIOJTHCHHH HW3MEPEHU CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIYUCIISATH 3HAUCHNE UCKOMOW BETTUYHHBI,

COOJTFOIaTh MpaBUJIa TEXHUKU OE30MMaCHOCTH MPHU padoTe ¢ T1abopaToOpHBIM
00opyI0OBaHUEM;

YKa3bIBaTh MPUHIMAIBI JACHUCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, JIWHAMOMETD, COOOIIAIONINECS COCYIbI, OapoMeTp,
phIuar, MOJBUXKHBIN 1 HETIOJBUXKHBIN OJIOK, HAKJIOHHAS! TUTIOCKOCTH;
XapaKTEepPU30BaTh MPUHIUIBI  JEHCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOH Ha WX OMHCAHHUA (B TOM YHCIE:
MNOJIINITHAKK, YCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYECKUN TMpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTOIb3YsI 3HAHUS
O CBOMCTBaxX (PpM3UUYECKUX SBJICHUM U HEOOXOIUMBIE (HU3UUECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOAUTh  MpUMEpPhl  (HAXOauTh  WHGOPMAIIMIO O  MpUMepax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEIHEBHOM
KU3HH JIJ1s1 oOecrieueHusi 6€30MacHOCTU MpU OOpaleHuu ¢ mpudbopamu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS M COOIIOACHUS
HOPM IKOJIOTUYECKOTO TTOBEJICHHS B OKPY’KaIOIIEH Cpe/Ie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3alPOCOM, Ha OCHOBE UMEIOIIHUXCS
3HAHUM W TYyTEM CPaBHEHUS PA3IUYHBIX HCTOYHUKOB BBIJCISTH
uH(pOpPMAITUIO, KOTOpas SIBISETCS TMPOTHBOPEUYMBON HIIU MOXKET OBITh
HEJIOCTOBEPHOM;

WCITOJIB30BATh MPHU BHITTOJTHCHUH yUEOHBIX 3aJaHUN HAYYHO-TTOMYJISIPHYIO
JIUTEPATYpy (PU3MUECKOTO COJIEpKaHHs, CIPABOYHBIE MaTepHabI,
pecypchl cetu MHTEpHET, BlajgeTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHusg UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MHCHMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIK (HU3UIECKOTO CONEPKAHUSA, B TOM
yucie myOJuYHO JeNaTh KpaTKue COOOIEHHS O pe3yJbTaTax MPOCKTOB
WM y4eOHBIX WCCIENOBAHWN, MPU O3TOM TPAMOTHO HCIOIB30BATh



U3YYCHHBbI TOHATUHHBIN ammapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIUICHUE NTPE3EHTALINEN;

IpU BHINIOJHEHUH YYE€OHBIX MPOEKTOB M HCCIECIOBAHHUM paclpenesiaTh
O0513aHHOCTH B TpPYIIIE B COOTBETCTBUHM C IOCTaBICHHBIMHM 33Ja4aMH,
CIICIUTHh 34 BBIIIOJIHEHWEM IUIAHA JEWCTBUHM, aJCKBATHO OLICHUBATH
COOCTBEHHBI  BKJIQJ] B  JIEATEIBHOCTb  TPYIIbI,  BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K koHIy 00yueHus 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(HBIC TeNa, HACHIIICHHBIA W HEHACHIIICHHBIA TMap, BIAKHOCTH
BO3/yXa, TEMIEpaTypa, BHYTPEHHSAS SHEPrusi, TEIUIOBOM JBHUIaTEllb,
AIIEMEHTAPHBIN ANEKTPUUYECKUN 3apsAll, HIEKTPUUYECKOE IMOJIE, TPOBOJIHUKU
U TUAJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MAaTHUTHOE TOJIE;
pasziuuath SBJICHUS (TEIUIOBOE pacUIMpPEHUE M CKaTHhe, TeIionepeaaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAIWsl, IUIABJIEHWEe, KpUCTAJUIM3alus (OTBEpEBaHUE), KHUIICHHE,
Terionepeaaya (TerI0NPOBOJHOCT, KOHBEKIIUS, U3ITy4YEHHE),
ANIEKTpHU3AIUs TEJ, B3aUMOJICUCTBUE 3aPsAI0B, JACHUCTBUS JIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICCTBUE MArHUTOB, JCHCTBUE
MAarHMTHOTO IOJISl HA IPOBOJIHHUK C TOKOM, 3JEKTPOMAarHUTHASI UHIYKIUS)
[0 OINWCAHUI0 HMX XAPAKTEPHbIX CBOMCTB U Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHHUE;

pacrio3HaBaTh MPOSIBIICHUE M3YYCHHBIX (DU3WUECKUX SIBJICHUUA B
OKpY’)KalollleM MHUpe, B TOM 4YHucjie (U3UYECKHE SIBJICHUS B TMPUPOJIE:
MOBEPXHOCTHOE HATSHKEHUE M KANWUIIPHbIE SBICHHUS B MPUPOJE,
KpUCTAJUTBI B mpupojae, uzinydeHue CoiHLA, 3aMep3aHue BOJOEMOB,
MOpCKHUE Opu3bl, 00pa30BaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B atMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emud, Jpedd MoroCOoB, pOJdb MAarHUTHOTO MOJIA JJIsS KU3HU Ha
3emJie, NOJISIPHOE CUSIHUE, MIPU STOM MEPEBOIUTH MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DUIUIECKUX
SIBIICHU;

OMUCHIBATh U3yUYCHHBIC CBOMCTBA TEJI U (PU3MUECKUE SIBJICHUS, UCTIOIb3YS
bu3ndeckue BeTUYHHBI (TEMIIepaTypa, BHYTPEHHSSI DHEPTHUs, KOJUIECTBO
TEIUIOThI, yJIeNIbHAasl TEIJIOEMKOCTh BEIECTBA, VYJAEJNbHAs TeEIUIOTa
TUIaBJICHUS, yJelbHAas TeIIoTa NapooOpa3oBaHMs, YJeldbHAs TEIIoTa
CrOpaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JCHCTBUS TEIJIOBOM



MAIllMHbI, OTHOCUTEIBHASl BIIAXKHOCTHb BO31yXd, JJIEKTPUUYECKHMU 3apsm,
CUJa TOKa, JJIEKTPUYECKOE HANPSKEHUE, CONPOTHUBIIEHUE NPOBOJHHUKA,
yAEIbHOE  CONPOTUBIEHUME  BeElIeCTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTO  TOKAa), TNpH ONHCAHMM TPABWIBHO  TPAKTOBATH
(bu3MYeCKuil CMBICH MCHOJIb3YeMbIX BEIUYWH, 0003HAUEHUS U EIUHUIIBI
bu3nyeCKuX BENIUYMH, HAXOIUTH (OPMYIIbI, CBS3BIBAIOLINE JIAHHYIO
¢u3NYECKyI0 BEIUYMHY C JPYTUMH BEIMYMHAMHU, CTPOUTH TpaQuKu
U3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOIECCHI,
UCIIOJIb3Ysd OCHOBHBIE TMOJIOKEHUS MOJEKYISIPHO-KUHETUYECKONM TEOpUHU
CTPOEHHs BEIECTBA, MPUHLMUII CYNEPHO3UIMU NOoJel (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa 71l yJacTKa LEenu, 3aKOH
JIxoyna—JleHna, 3akOH COXpaHEHMs JHEPIUM, IIpU OTOM JaBaTh
CIIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA M 3allMChIBaTh €r0 MaTeMaTH4eCcKoe
BBIPAXKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallMi NMPAaKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBIABIATH
IPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYeCcKuX
1IaroB ¢ Omopod Ha |—2 M3yYeHHBIX CBOMCTBA (PU3MUYECKUX SIBICHHIH,
(U3HUECKUX 3aKOHOB WIIM 3aKOHOMEPHOCTEH;

pelar pacu€THhle 3a7adyd B 2—3 JCWUCTBUS, HCHOJB3YSd 3aKOHBI U
(dopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEJIWYMHBI: Ha OCHOBE aHajIM3a
YCIIOBHUS 3a/la4yd 3alMCBhIBATh KPATKOE YCJIOBHUE, BBIABIIATH HENOCTATOK
JaHHBIX JJIs peLIeHWs 3a7aud, BbIOMpaTh 3aKOHBI U (OPMYIIbI,
HEoOXoaAuMble JUIsl €€ penieHus, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJIy4YeHHOE 3HaUeHHE (PU3NYECKON BETUUHHBI C U3BECTHBIMU JTAHHBIMU;
pacrno3HaBaTh MPOOJEMbI, KOTOPbIE MOKHO pELIMTh MPH [OMOIIU
(Gu3NYECKUX METO/OB, MCIONb3ys ONHCAHME HCCIEIOBAHMS, BbIAEIATH
IIPOBEPSAEMOE  MPEAINOJIOKEHNE, OLEHUBATh IPABWIBHOCTh TMOPSJIKA
IIPOBEJCHUSI HCCIIENOBAHUS, €IaTh BBIBOIBI;

IPOBOJUTH OMbBITHI 1O HAOMIONEHUIO (PU3NYECKUX SBICHUH WU
¢u3znyecKuX CBOWCTB Tel (KaNMUJUISIPHBIE SIBIICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT €ero o0béMa, TemMrepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHusl TMPU H3IYYEHUH OT I[BETa H3JIydarolle (TMorjoliaromei)
MTOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJBI OT TEMIEPATYPhl KUIAKOCTU U
IJIOIAAA €€ IIOBEPXHOCTH, DJJEKTPHU3alUs TEI W B3aWUMOJCUCTBHE
DIIEKTPUYECKUX  3apsA0B, B3aWMOJEHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJlM3allMsl MarHUTHBIX TIOJIEH ITOCTOSIHHBIX MAarHUTOB, JEHCTBHUS
MAarHuTHOTO MOJIA HAa NPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHWTa,



CBOMCTBA DJEKTPOJABUTATENSI MMOCTOSHHOTO TOKa): (OpMYyIUpPOBATH
poBepsieMble MPEANOIOKEHHs, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000pyI0BaHUs, OMUCHIBATH XO/I OTBITa U (POPMYIUPOBATH BHIBOIBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEMIepaTypbl, OTHOCUTEIHHOU
BJIQXXKHOCTH BO3/yXa, CHUJIbI TOKa, HANpPSHKEHUS C MCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATYUKOB (PU3HMUECKHX BEJIMYWH, CPABHUBATH
pe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COMIOTHOM MOTPEIIHOCTH;
MPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHONU (PU3MUECKON BEIMYUHBI OT
JIpPYro C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
COMPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOHIAJAM TIONEePEYHOro
CEYEHMS U Y/IEJIbHOIO COIPOTHUBIICHHS BEIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYIIEro 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  POBOJHUKE,
UCCJIEOBAHUE TOCIEHOBATENIBHOIO M IApPAJUIEIBbHOTO  COEIMHEHMM
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEOBAHUE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUSI, CIEAys NPEIJOKEHHOMY IIaHy, (DUKCUPOBATH
pe3yNbTaThl MOJYYEHHOM 3aBHCUMOCTA B BHUAE TaOIUI] U TpadHKOB,
JienaTh BBIBOJIBI IO PE3YJITATAM HCCIIEIOBAHUS;

IPOBOJUTH KOCBEHHBIE HU3MEpPEHHUs (PU3NUYECKUX BEIMYMH (yAesbHas
TEIUIOEMKOCTh ~ BEIIECTBAa, CONPOTUBICHUE NPOBOAHMKA, paboTa W
MOIIIHOCTh 3JIEKTPUYECKOI'O TOKA): IUJIAaHUPOBATh M3MEPEHUs, COOUpPAaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEysl MPEIJIOKEHHON MHCTPYKIUU, U
BBIYMCIIATH 3HAYCHUE BEJIMYNHBI;

COOJII0/1aTh MPaBUIJIa TEXHUKU OE30MMaCHOCTH MpHU padoTe ¢ 1abOpaTOPHBIM
00opy1I0BaHUEM;

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS M3YyYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMNOpPOM HA HX OMUCaHUA (B TOM YHUCIHE:
CUCTEMa OTOIUICHHUS JIOMOB, TUIPOMETp, MapoBas TypOHHA, amIepMeTp,
BOJIBTMETP, CUETUMK HIIEKTPUYECKOW HHEPTUH, DJIEKTPOOCBETUTEIIBHBIE
NpUOOPHI, HArPEBATEIbHBIE IEKTPONPUOOPHI (MPUMEPHI), ANEKTPHUUECKUE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JJIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3MYECKHUX SIBJICHUU U HEOOXOIUMBIE
¢duznyecKkrue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPUTEIIbHBIE
npuOoOpsl MO CXeMaM M CXEMaTUYHBIM PHUCYHKaM  (JKUIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTeIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMBI 3JIEKTPUUYECKUX
Lemnel ¢ MocaeAoBaTeIbHbIM U MapajuIeIbHBIM COEAMHEHUEM 3JIEMEHTOB,
pasziuuasi ycJaoBHbIe 0003HAUEHUS 3JIEMEHTOB 3JIEKTPUUECKHUX IETeH;



OPUBOAUTh  NpUMEpPhl  (HAXOauTh  WHGOPMAIIMIO O  MpPUMEpax)
MPAKTUYECKOTO HCIIOIb30BaHMs (U3MYECKUX 3HAHWUW B TIOBCETHEBHOM
KU3HH I oOecriedeHnsi 6€30MacHOCTH MPU 0OpaIeHuu ¢ mpudopamMu u
TEXHHUYECKUMHU YCTPOMCTBAMH, COXPAHCHHS 3IO0POBbS U COOIIOACHHS
HOPM DKOJIOTUYECKOTO TMOBEJICHHSI B OKPY KaIOIIEeH cpejie;

OCYIIECTBJIATh TOUCK WHPOpManmu (U3HNUECKOTO COICpPKAaHUS B
WNuTepHeTe, Ha OCHOBE HWMCIOIIMXCS 3HAHWUM ©W TYyTEM CpPaBHCHHUS
JIOTIOJTHUTEIBHBIX ~ MCTOYHUKOB  BBIACIATH HWHGPOPMAIUIO, KOTOpas
SIBIISICTCS] TIPOTUBOPEYUBON MIIM MOXKET OBITh HEIOCTOBEPHOM;
UCTIOJIb30BaTh MPH BBIMOJTHEHUN YYEOHBIX 3aJlaHUN HAYyYHO-TIOMYJISPHYIO
JUTEPATYpPy (PU3MUECKOTO CONEpKaHWs, CIPABOYHBIE MaTepHAbI,
pecypchl cetu MHTEpHET, BIageTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIUU U3 OJTHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHbIE MHCHbMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
o006mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
colepKaHWsA, B TOM 4YHCJIE TMYOJIMYHO TIPEACTABIATH PE3YIbTaThI
MIPOCKTHOW WJIM HMCCIICIOBATEIHLCKON NEATeIbHOCTH, TIPU ATOM T'PaMOTHO
UCIIOJIb30BaTh HW3YYEHHBIM TOHATHIHBIA anmapat Kypca (Qusukw,
COMPOBOXK/IaTh BHICTYIUICHHE MPE3CHTAIINECH;

IIPU  BBITIOJHEHUH YYEOHBIX TPOEKTOB W HCCIEAOBAHUN (U3UUCCKUX
MPOIIECCOB pacHlpeienaTh OOS3aHHOCTH B TPYyNIE B COOTBETCTBUHU C
MOCTABJICHHBIMU 3a/1a4aMHU, CJICAUTH 32 BBIMIOJHEHUEM IJIaHA JIEUCTBUI U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OIICHWBaTh COOCTBEHHBIA BKJIaa B
NeSTEeILHOCTD TPYIIIbI, BEICTPAaUBaTh KOMMYHHUKAaTUBHOE B3aUMOJICHCTBUE,
MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

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

UCIIOJb30BaTh TMOHSATHUS: CUCTEMa OTCU€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIKECHUS, aedopmarius
(ympyrasi, mjacTauyeckasi), TpeHUe, ILEHTPOCTPEMHTEIHHOE YCKOPEHHUE,
HEBECOMOCTh M MEPErpy3KH, LUEHTP TSHKECTH, aOCOJIOTHO TBEPIOE TEJO,
HEHTP TSDKECTH TBEPJOTO Teja, paBHOBECHE, MEXaHUYECKUE KOJIeOaHus u
BOJIHBI, 3BYK, MH(Pa3ByK M YIbTPa3BYK, AJICKTPOMATHUTHBIC BOJIHBI,
IIKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh W JaJbHO30PKOCTb,
CHEKTPbl UCIYCKaHMS U TOTJIONICHUs, abda, 0eTa- U ramMma-u3IydeHus,
W30TOIIbI, SIZIEPHAsl SHEPTETHKA;

pazniuuath sBJICHUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSIMOJIMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEHMHOE [BIDKEHHE, CBOOOHOE
najJiecHue TeJl, PABHOMEPHOE JBUKEHUE O OKPYKHOCTU, B3aUMOJICUCTBUE



TeJ, PEAKTUBHOE BIDKCHUE, KOJIeOATEIhHOE MBMKCHHE (3aTyXarolue U
BBIHY)KJICHHBIE KOJI€OaHUsI), PE30HAHC, BOJHOBOE JBMKCHHUE, OTPAKCHHE
3ByKa, MPSIMOJIMHEWHOE pacIpoCTpaHEHUE, OTPAKECHUE W TPEIOMIICHHE
CBETAa, MTOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, pasiiokKeHHe O0esIoro CBeTa B
CIEKTp M CJOXKEHUE CHEKTPalIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JMHEHYATOTO CIIEKTPA
W3ITyYCHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OITBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBIICHHUE;

pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX  SBJICHUUA B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3UYECKHe SIBICHUS B MPUPOJIE:
MIPWINBBI M OTIIUBEI, ABMKEHHUE TIaHeT COTHEYHOU CUCTEMBI, pEaKTHBHOE
NBIDKEHUWE JKUBBIX OpPTaHU3MOB, BOCIPHUATHE 3BYKOB JKWBOTHBIMH,
3eMIJICTPSICEHUE, CEHCMUYECKHE BOJHBI, I[yHaMH, 53XO0, IIBeTa Tel,
ONTUYECKHUE SIBJICHUS B MPHUPOJE, OMOJOTHYECKOE JIEUCTBHE BUIAMMOTO,
yIbTpaUOJIECTOBOTO U  PEHTTCHOBCKOTO H3JIYYEHHM, €CTECTBEHHBIN
pPaMOAKTUBHBEIN (OH, KOCMHUYECKHE Jy4Yd, PAAUOAKTHBHOE H3ITyUCHUE
NPUPOAHBIX MHHEPAJIOB, JEHCTBHE pPAJAMOAKTHBHBIX W3IYyYEeHUH Ha
OpraHu3M 4eJIOBeKa), MPH ATOM MEPEBOAUTH IMPAKTUYECKYIO 3a/lauy B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKHU) (DUIUUECKUX
SIBIICHUI;

OIMCHIBATh M3yYCHHBIEC CBOMCTBA TEN M (PU3NUYECKUE SBICHHS, HCIIOIL3YS
dbu3nueckue BENUYUHBI (CpEHSSI W MTHOBEHHAs CKOPOCTh Teja TpH
HEPaBHOMEPHOM JIBIDKCHHH, YCKOPEHHE, TEpEeMeIleHUue, MyTh, YIJIOBas
CKOPOCTb, CUJIa TPEHUS, CUJa YNPYTrOCTH, CUJa TSIKECTH, YCKOpPEHHUE
CBOOOTHOTO TIAJEHUs, BEC Tejla, HUMIYJIbC Tella, WMIYJIbC CHIIBI,
MexaHu4eckas paboTa W MOIIHOCTh, TOTCHIMAIBbHAS DSHEPIHs Tea,
MOJHSITOTO HAJl MOBEPXHOCTHIO 3€MJIM, MOTCHIIMAIbHAS DHEPTHUST CIKATOU
NPYXKUHBI, KUHETHYECKas DHEPrus, TOJHAs MEXaHW4YecKash >Heprus,
MIEPUOJT M YacTOTa KOJIeOaHWH, JJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKAa3aTeNIb MPEIOMIICHHS CPEIbl), TP OMUCAHUHU
MPaBUJIBLHO TPAKTOBATh (DU3MUECKUH CMBICT HCIIOJIb3YEMbIX BEJIUYHH,
0003HAaUEHUs W €IUHUIIBI (PU3MUYECKUX BEJTUYHH, HAXOJIUTH (HOPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTUMH BEJIMYMHAMH,
CTPOUTH TpaprKN U3YUCHHBIX 3aBUCUIMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTEepPH30BaTh CBOWCTBA TeJ, (U3WYCCKHUE SBJICHUS M IPOIECCHI,
UCIIOJIB3YsI 3aKOH COXPAHEHHUs DHEPTHH, 3aKOH BCEMHUPHOTO TATOTCHHSI,
OPUHITUI  CYMEPIIO3UIIMA CHJI, TPUHIUI OTHOCUTEITHHOCTH [ amuies,
3aKk0oHBl HBIOTOHA, 3aKOH COXpaHEHUs HMITYJbCA, 3aKOHBI OTPAXKEHUS U
MIPEIIOMJICHUS CBETA, 3aKOHBI COXPAHCHHS 3apSIOBOTO M MACCOBOTO YHCE



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

OOBSCHATh (PU3NYECKUE TPOIECCHl UM CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPUEHTHUPOBAHHOIO XapaKTEpa: BBISBIISTH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTUYECKUX
[IaroB C OMOpOoM Ha 2—3 M3yYEHHBIX CBONCTBA (DM3MUYECKUX SIBICHHM,
bu3nYECKUX 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 WM U30BITOUHBIC JaHHBIC, BHIOMPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE JIJISl PEIICHHUs], TPOBOAUTH PACUEThI U
OLICHUBATh PEAJMCTUYHOCTh IOJYYEHHOTO 3HAueHus (usnueckon
BEJIMYMHBI,

pacmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXKHO pPEIINTh MPH MOMOIIU
($uU3MYECKUX METO/OB, HCIONB3ysS OMHCAHWE WCCIICIOBAHMS, BBIICISATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OIICHUBATh MPABHIBHOCTh MOPSIKA
IOPOBEJCHUS  MCCIEAOBAHMS, JeNaTb BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U OIIBITOB;

IPOBOJAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUN WU
(bu3NYecKuX CBOMCTB Ten (M3ydyeHHe BTOpPOro 3akoHa HbroTOHA, 3aKOHA
COXPAaHEHUSl HHEPrUM, 3aBUCHUMOCTh NEpHUOAa KOJeOaHUN NPy KHMHHOIO
MasiTHUKa OT MAaccChl Ipy3a U KECTKOCTU MPY>KUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSMOJIMHENHOE pacpOCTPaHEHUE CBETA,
pas3ioxeHne Oeloro CBeTa B CIEKTP, M3YUCHHE CBOMCTB M300paKCHHsS B
IUIOCKOM 3€pKajie W CBOWMCTB H300pa)KeHHsI TMpeaMeTa B coOWparomien
JUH3€e, HAOJMI0JEHUE CIUIOIIHBIX W JIMHEHYaThIX CHEKTPOB H3IIy4YECHMUS):
CaMOCTOATENILHO cOOMpaTh YCTAHOBKY ©3 HW30BITOUHOrO Habopa
o0OpylOBaHUS, OMNHCHIBATH XOJ OMbITA W €ro  pe3yJbTaThl,
bopMyIUpOBaThH BHIBOBI,

POBOANUTH MPU HEOOXOAMMOCTH CEPHUIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpeqHee 3HAaueHHE W3MepsIeMOl BeIMuuHBl ((POKYCHOE paccTOsHUE
coOuparoieii JUH3bI), OOOCHOBBIBaTH BBIOOp crocoba HW3MepeHus
(M3MepUTEILHOTO PUOOpPa);

NPOBOANTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (M3MUECKHX BEIUYHMH C
UCIIOJIb30BaHUEM TPSAMBIX HU3MEpPEHUH (3aBUCUMOCTb MYTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM [BIKEHUU 0€3 HayalbHON CKOPOCTH, Mepuoja
KoJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpaKeHUs CBETa OT yria MaJCHUs W yria MPEeIoMIICHHs OT yIJia



NaJieHus): IUIAHUPOBATh HCCJIEIOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3ynbTaThl MOJYyYEHHOM 3aBHCHUMOCTH
¢uznyecKkux BEIMYMH B BUAE TaONMMI U TpadUKOB, JeJaTh BBIBOJBI IO
pe3yJibTaTaM MCCIIe0BAHNUS;

IPOBOJAUTHh KOCBEHHBIE H3MEpEHUsl (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTh M YCKOpPEHHE Tela TpU PaBHOYCKOPEHHOM JBHKCHHH,
YCKOpEHUE CBOOOIHOTO MaJeHus, KECTKOCTh MPYKUHBI, KOIPPUIUCHT
TPEHUsI CKOJBXEHMS, MEXaHHueckas paboTa M MOUIHOCTb, 4YacTOTa U
nepuosa KojaeOaHMM MAaTeMaTU4eCcKOro U MPYKUHHOTO MAasTHUKOB,
ONTHYECKass Cujia CcOoOMparolell JIMH3bl, paJAHOaKTUBHBIA  (OH):
IUTAHUPOBATh M3MEPEHHUs, COOMpaTh SKCIEPUMEHTAIbHYIO 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
o0opy10BaHUEM;

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

XapaKTepU30BaTh TMPHUHIUMBI JCUCTBUS HW3YUYECHHBIX NPUOOPOB W
TEXHUUYECKUX YCTPOWCTB C ONOpPOM Ha HX ONHUCaHUsA (B TOM YHUCIE:
CHHMIOMETP, JATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, MEepHucKol, ¢oToannapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKON, JJO3UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (PU3MYECKHX SBJIEHUM M  HEOOXoauMble (pu3nyeckue
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXE€MAaTHUHbIE€ PUCYHKH M3YyYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIECCOB
OpU PEUICHUH Yy4eOHO-MPAKTHYECKUX 3a/]ad, ONTHYECKUE CXEMBI MIJis
MOCTPOEHUS U300PAKEHUI B INIOCKOM 3€pKajie M COOMpAIOLIEH JIUH3E;
OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHPOPMALMIO O  IpUMeEpax)
IPAKTUYECKOTO HCIOJIb30BaHUsA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
XKU3HU I obecriedeHus: 6€30MacHOCTU TP OOpalleHUH ¢ MPUOOpaMH U
TEXHHUYECKUMHU yCTPOMCTBAMH, COXPAHEHHS 3IO0POBbS U COOIIOACHHS
HOPM 3KOJIOTUYECKOTO TMOBEJICHHS B OKPY>KaloIlEel cpeie;

OCYIIECTBJIATh TMOUCK WHPOpMamu (U3HUUECKOTO COJIEpKaHUS B
HuTepHeTe, caMoCTOATENBHO (HOPMYIHUPYsI MOMCKOBBIN 3alpoc, HAXOAUTh



MyTH OMpEeNIeHUs] JOCTOBEPHOCTH TMOJIYYeHHON MHPOpPMAIMK Ha OCHOBE
MMEIOIINXCS 3HAHUM U TOTIOJHUTEIbHBIX UCTOUYHUKOB;

UCITI0JIB30BAaTh MPHU BBIIIOJIHEHUH YyYEOHBIX 33JaHUl HAyYHO-MOMYJISPHYIO
JAUTEepaTypy  (PU3MYECKOro COAepXaHMs, CIPAaBOYHbIE MAaTE€pHAJIbI,
pecypcebl cetu MIHTEpHeT, BiiaieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanus HH(GOPMALIMU U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO;
CO37aBaTh COOCTBEHHBbIE MUCHMEHHBIE M YCTHBIE COOOILEHHUS HA OCHOBE
uHGOpPMallMM U3 HECKOJBKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOIMYHO NPEICTABIATh PE3ybTaThl IPOEKTHOM WM UCCIIEN0BATENbCKON
NEATEIbHOCTH, TPU 3TOM T'PaMOTHO  HCIIOJNb30BaTh  HM3yYEHHBIN
NOHSATUMHBIN ammapar Hu3y4aemoro pasaena (U3UKH U COMpPOBOXKAATH
BBICTYIUICHHE TpE3CHTAeil ¢ y4ETOM OCOOEHHOCTEH ayIuTOpHH
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIIACC
KounvecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (uudposBbie)
Kontpoabusbie IIpakTunueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3nes 1. ®u3uka u eé posib B IO3HAHUM OKPY/KAIOIIEro MHUpa
1.1 ®dusuka - HayKa o pUpoae 2 bubmmorexa [TOK
https://m.edsoo.ru/7f416194
1.2 du3nyeckne BeININHBI 2 1 bubmorexa LHOK
https://m.edsoo.ru/7f416194
1.3 EcTtecTBeHHOHAYUHBIN METO TO3HAHUS 2 1 bubmoreia HOK
’ Y4 s https://m.edsoo.ru/7f416194
Hroro no pazgeny 6
Pa3nen 2. [lepBoHavaibHbIE CBeIeHUS 0 CTPOCHHH BellleCTBA
bu6mmoreka [IOK
2.1 Ctpoenue 1
P petiectsa https://m.edsoo.ru/7f416194
29 JIBHM>XeHuEe U B3aUMOJICHICTBUE YaCTHI] ) 1 bu6mmoreka [IOK
' BEILECTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSIHHS BEIIECTBA 2 buomorexa HOK
https://m.edsoo.ru/7f416194
Hroro no pazaeny 5
Pa3nen 3. /IBu:keHne U B3auMo1eiicTBUE TeJl
bu6mmoreka [JOK
3.1 MexaHudeck 3
RAHIHCCKOC ABIDREHHE https://m.edsoo.ru/7f416194
3.2 Huepius, macca, IOTHOCTh 4 1 bu6mmoreka [JOK




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

bu6mmoreka [JOK

. .B 14 2
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
Jlasnenne xuKocTn > https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4, A
3 TMOC(hepHOe JaBiIeHHe 6 https://m.edsoo.ru/7f416194
44 JlelicTBUE XKUJKOCTH U Ta3a HA MOTPyKEHHOE 7 3 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
. M 4 1
>3 CXAHITICCKA SHEPTIA https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PeszepBHOE 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
pecypchl
Pa3nen 1. TenioBble siBJeHUs
bubmuoreka [JOK
1.1 i
Crpocnue 1 CBOHCTBA BemiecTha 7 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 DNIeKTpUUYECKHE 3apsiabl. 3apsHKEHHBIE Tena 7 | bubnunorexa [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 IT i i 2 2
OCTOSIHHBIN AJIEKTPUUYECKUN TOK 0 7 hitps://m.cdsoo.ru/Ti418 1 ce
bu6mmoreka [JOK
2.3 Ma € sIBJIe 6 1 1.5
THITTHRIC ABJCHI https://m.edsoo.ru/7f4181ce
bu6mmorexa [{OK
2.4 6) 4
JICKTPOMATHHTHA HHAYKIHA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 14.5




9 KUIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB H TeEM 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 1 bu6mmoreka [JOK
’ ONHUCaHUS https://m.edsoo.ru/7f41a4a6
. bubmuoreka [JOK
1.2 BzaumoneiicTBue Ten 20 1 3 nosmorexa I
https://m.edsoo.ru/7f41a4a6
bu6 K
1.3 3aKOHBI COXPAHEHUS 10 3 nosmorexa IO
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Paznen 2. Mexann4yeckue Kojae0aHusi M BOJHbBI
bu6mmoreka [JOK
2.1 Mexaaundeckue kKojeda 7 3
RARIHCCRHE KOJChamA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHudeckue BO .3 8 1 3
RATHUACCKAC BOJHEL JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paspnen 3. Di1eKTPOMAarHuTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJHBI
31 DIIeKTPOMArHuTHOE TOJIE U 6 ) bubnmnoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHEI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Paznen 4. CBeToBble siBJIeHMS
4.1 3aKOHBI paCpOCTPAHEHHUS CBETA 6 2 bubnmoreka [JOK




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

bu6mmoreka [JOK
4.2
JIMH3BI ¥ ONITHYECKUE TIPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
4. P 2
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 ! https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
53 A 7 1 1
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 2
Kypca ¢pu3uku 3a 7-9 kinace https://m.edsoo.ru/7f41a4a6
Hroro nio pazaeny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 27







IHOYPOYHOE IIVTAHUPOBAHUME
7 KIIACC

Ne i/

Tema ypoka

®dusuka — Hayka o npupoze. SBnenus
npupobl. Gusndeckue sBICHUs

KoauuecTBO 4acoB

Bcero

KonTpoJbHbIe
padoThI

IIpakTHyeckue
padoThI

Mexanndeckue, TeILUIOBEIC,
3JIEKTPUYECKUE, MATHUTHBIE, CBETOBBIC,
3BYKOBBIE SIBJICHUS

du3nyeckre BEININHEI B UX HU3MCPCHUC

Ypok-uccnenosanue "HM3mepenue
TEMIIEPATYPHI IIPU MOMOIIH KUIKOCTHOTO
TEPMOMETPA U AATUMKA TEMIIEPATYPHI"

Kak ¢usuka u apyrue ectecTBEeHHbIE HAYKU
U3Yy4aroT npupoxay. EcrecTBeHHOHAay4HbIN
MeToA no3Hanus. Onucanue GpuanyecKux
SIBJICHUH C TIOMOILBIO MOAETIEN

VYpok-uccnenosanue "lIpoBepka runoressl:
JAJIbHOCTh MOJETa MIapUKa, MYHIEHHOTO
TOPU30HTAIIBHO, TEM OoJIblIe, YeM OoJiblie
BbICOTA ITycKa"

Crpoenue BemecTBa. ONbITHI,
JTIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE
BEIeCTBa

JIBI>KCHUE YaCTHUII BEIICCTBA

VYpok-uccnenoanue «OnbITHI 11O




10

Ha6J'IIOI[eHI/IIO TEIIJIOBOI'0 paClIMPCHUA
ra3oB»

AFpCFaTHBIe COCTOsIHHA BCIIICCTBA

11

B3anMocBs3b MeXy CBOMCTBAaMU BELIECTB
B Pa3HBIX arperaTHbIX COCTOSIHUSIX U UX
ATOMHOMOJIEKYJIIPHBIM CTPOEHHUEM.
Oco0eHHOCTH arperaTHbIX COCTOSTHUHN
BOZbI

12

13

Mexanunueckoe JBHKeHuEe. PaBHOMepHOE U
HEPaBHOMEPHOE JIBUKECHHE

CkopocTb. EquHMITBI CKOPOCTH

14

15

16

Pacuer IMIyTHU XU BpCMCHU IBUKCHU A

Wuepius. 3akoH UHEPIUU.
B3anmoneincTeue Ten Kak npuyMHa
W3MEHEHUS CKOPOCTH JIBUKEHUS TEJ

IInoTHOCTH BemiecTBa. Pacuet Macchl u
o0BbeMa Tea o €ro IJIOTHOCTH

17

Jlaboparopnast pabota «Ornpezaenenue
IUIOTHOCTH TBEPAOTO TENA»

18

19

Pertennie 3agau mo reme "I1IOTHOCTE
BelrecTna"
Cuia Kak XapakTepucTuka

B3auMoieiicTBus Tes. Cuiia ynpyrocrTu.
3akoH ['yka

20

JlabopaTtopHas paborta «3ydyeHue
3aBUCHUMOCTH pacTshKeHUs (AegopMariim)
MPY>KUHBI OT MIPUIIOKEHHOM CHITBI»

21

SIBnenne taroreHusa. Cuia TOKECTH




CBs3b MEXKY CHUJION TSKECTH U MacCou

22 tena. Bec Tena. Pemenue 3aga4 1mo teme
"Cuina Tsoxectu"

3 Cwuia TsDKeCTH Ha APYTHX IJIaHeTaX.
dusnyecKue XapakTepUCTUKH TUIAHET

24 N3mepenue cuit. JluHamomeTp

25 Bec Tema. HeBecomocTh

26 CrnosxeHue IByX CUJ, HallpaBJIEHHBIX 10
OJIHOM IpsiMOil. PaBHOAEHCTBYIOIIAS CUII

7 Pemenne 3amad mo tTeme
"PaBHoneiicTByromas cui"

)3 TpeHue CKOJIbXKEHHSI K TPEHUE TTOKOSI.
Tpenue B mpUpoie U TEXHUKE
Jlaboparopnast pabota «13yuenue

29 3aBUCHUMOCTH CHJIbI TPEHHSI CKOJIBKEHHSI OT
CHJIBI IaBIICHUS U XapakTepa
CONPUKACAIOLINXCS TOBEPXHOCTEN»

30 Pemenue 3agau Ha onpeneneHue
PaBHOJCMCTBYIOIIEH CUIIBI
Pemenue 3amgau mo remam: «Bec Tenan,

31 «['papuueckoe nzoOpaxxkeHue cun,
«Cunbl», «PaBHOJIEHUCTBYIOIIAS] CHIT»
KonTponbHas pabota mo Temam:

1 «MexaHn4yeckoe IBUKEHHEY, «Macca,
IUIOTHOCTHY, «Bec Tenay, «'padudeckoe
n3o0pakeHue cun, «CUIbDy

3 Jasnenne. CriocoObl yMEHbIICHUS U

YBCJIUMYCHUA NABJICHUA




JaBnenue raza. 3aBUCUMOCTD JaBJICHUS

34 raza ot o0bEma, TeMIepaTypbl

35 [lepenaya naBiaeHust TBEPABIMU TellaMH,
YKUJIKOCTSIMU M razamMu. 3akoH [lackaist

36 JlaByieHre B )KHJIKOCTH ¥ ra3e, BBI3BAHHOE
JEHCTBUEM CHJIBI TSHKECTH

37 Pemenue 3anay no teme «JlaBrienue B
JKUIKOCTH U raze. 3axoH Ilackana»

38 CooOmaromuecs cocyabl

39 I'unpaBnuueckuii npecc

40 Manowmetpsl. [lopiiHeBo# KUIKOCTHBIN
Hacoc
Atmocdepa 3emiu. [Ipuannbl

41 CYLIECTBOBAHMSI BO3YILIHON 000JI0UKH
3emiu. 3aBUCUMOCTh aTMOC(EPHOTO
JABJICHUS OT BBICOTHI HAJl yPOBHEM MOPSI

42 Bec Bo3ayxa. ATmMocdepHoe naBieHue

13 N3mepenue atMochepHOTo AaBJICHUS.
OmnsitT Toppuuennu

44 3aBUCHMOCTH aTMOC(HEPHOTO TABJICHHS OT
BBICOTHI HaJT YPOBHEM MODSI

45 Bbapomerp-anepoun. AtmochepHoe
JABJICHUE Ha Pa3JINIHBIX BBICOTAX

46 Pemenue 3amau mo Teme "AtmochepHoe
nasieHue"
JleiicTBuE )KUIKOCTH U Ta3a Ha

47 MOrPY>KEHHOE B HUX TEJI0. ApXHUMEI0Ba

CHhJia




48

49

50

JlabopaTopHas pabora «OnpeneneHue
BBITAJIKUBAIOLLEH CHJIBI, JEHCTBYIOLIEH HA
TEJ0, IOTPYKCHHOE B )KUIKOCTH)
JlaGopaTopHas paboTa 1o Teme
«HccnenoBanue 3aBUCMMOCTH Beca Tella B
BOZIE OT 00bEMA MOTPYKEHHOM B KUAKOCTD
JaCTH TEJa»

IInaBanue Texn

51

52

53

JlaGopatopnas padota "KoHcTpynpoBanue
apeoMeTpa WM KOHCTPYUPOBAHHUE JIOAKH U
onpeiereHue e€ rpy30mno LEMHOCTH"

Pemenue 3anay no temam: «llnaBanue
cynoB. Bo3nyxonnaBanue», «/laBienue
TBEPJBIX TN, )KUJIKOCTEN U Ta30B»

Mexanuueckasi pabota

54

55

Momntaocts. EquHUIEI MOIITHOCTH

VYpok-uccnenoBanue "PacyéT MOIIHOCTH,
pa3BUBaeMOM P NObEME O JiecTHULE"

56

IIpocteie Mexanu3mel. Peryar. PaBHOBecue
CHUJI HA pplyare

57

58

Kontponbras padota mo teme «/laBnenue
TBEPJIBIX TN, )KUJIKOCTEH U Ta30B» /
Bcepoccuiickas mpoBepouHas pabota

PesepBHbIit ypok. Pabora ¢ TekcTamu 1o
Teme «/laBneHue TBEPABIX TeN, XKUAKOCTEN
u ra3oB» / Beepoccuiickas mpoBepoyHas
paborta

59

Prbruaru B TexHuke, OBITY U IPUPO/IE.

0.5




JlaboparopHas padorta «/ccnenoBanue
YCJIOBHI paBHOBECHS pblyara

Pemrenue 3agad mo teMe «Y CJI0BUA

60 1
paBHOBECHsI pblyara»
KoaddutmenT monesnoro neicTBus
61 Mexanu3ma. Jlaboparopuas padota 1 0.5
«M3mepenune KIIJI HaKIOHHOM IIIOCKOCTH
2 Pemenue 3ama4d no teme "Pabora, |
mottHocTh, KIT/1"
63 Mexanunueckas 3Heprusi. Kunernueckas u |
MOTEHIMAJIbHAs SHEPI Ul
64 3aKOH COXpaHEHMSI MEXaHUYECKON YHEPIUU 1
YPOK-3KCIIEPUMEHT 110 TEME
"DKCIEpUMEHTAIBHOE OIIPENETICHHE
65 M3MEHEHUS KUHETUYECKON U 1 1
MOTEHIIMAJIbHON YHEPTHH MTPU CKaThIBAHUU
Tena 10 HAKJIOHHOM MI0CKOCTH"
66 KonTtponbHas pabora o teme «Pabora u 1
MOIIHOCTb. DHEPIHsI»
67 PezepHblil ypok. Pabora ¢ TekcTamu 1o ]
teMe "MexaHnueckoe JBrxeHue"
63 PesepBHblit ypok. Pabora ¢ TekcTamu 1o 1
teme "Pabota. MoutHocts. DHeprus”
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



8 KUIACC

KoauuecTBO 4acoB

Ne o/m Tema ypoka B Kontposbubie IpakTHyeckue
cero padoThI padoThI
OCHOBHBIE MOJIOKEHUSA MOJIEKYJIAPHO-
1 KMHETUYECKON TEOPUHU U UX ONBITHBIE 1
IIOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
3 Moaenu TBEPAOTO, KUAKOTO U 1
ra3000pa3HOro COCTOSTHUM BEIIECTBA
OOBbsicHeHHEe CBOMCTB TBEPIOTO, JKUIKOTO
4 Y Ta3000pa3HOr0 COCTOSIHUN BeIlleCTBa Ha 1
OCHOBE T0JIOKEHUH MOJIEKYJIIPHO-
KMHETUYECKOW Teopun
5 Kpucrannnueckue u amop¢Hbie Tena 1
6 CMaunBaHue U KaWUISIPHOCTbD. |
IToBepXHOCTHOE HaTsIKEHUE
7 TeruoBoe paciiupeHue u cxxaTue 1
2 Temneparypa. CBs3b TeMIiepaTypbl CO 1
CKOPOCTBIO TEIJIOBOTO JIBUKEHHS YACTHI]
9 Buytpennss sneprus. CriocoOsl |
U3MEHEHHUs BHYTPEHHEN SHEPTUH
10 Buns!l Tenionepenaun 1
VYpok-koHpepenuus "IlpakTruueckoe
1 HCIIOJIb30BaHUE TEIUIOBBIX CBONCTB 1 |

BEIIECTB ¥ MAaTEPUAIIOB B IIEJISIX
sHeprocoepekeHus "




12

13

KomnnuectBo TeIuioTrl. Y aenbpHas
TEIIOEMKOCTD

ypaBHeHI/IC TEII0BOro OanaHca.
Temnoo0OMeH U TEIMI0BOE paBHOBECUEC

14

Jlaboparopnas pabota "Hccrnenoanne
SIBJICHUS TEINIO0OMEHA TIPH CMEITMBAHUH
XOJIOJTHOM U ropsiueid Boab!"

15

16

17

Pacuer koaudecTBa TEIIOTHI,
HE00XO0AMMOTO JJIsl HarpeBaHUs Tea U
BBIJICIISIEMOTO UM TIPH OXJIKICHUN

Jlaboparopnas pabota "OnpeneneHue
yZIeJIbHOM TENJI0EMKOCTH BellecTa'
OHeprus TomMBa. Y iejabHasi TerjaoTa
CTOpaHus

18

19

20

[InaBnenue u oTBepIEeBaHUE
KPUCTAUINYECKUX TeN. Y IeNbHas TeIIoTa
IUIaBJICHUS

JlaGopatopHnas pabota "Onpexnenenue
yIeJIbHOM TEIUIOTHI MJIaBJIeHus Jpaa"
[TapooGpa3zoBaHue U KOHACHCALHS.
Hcnapenue

21

Kunenwne. YneapHas Temiora
nmapooOpa3oBaHus U KOHICHCAIIUH.
3aBUCUMOCTD TEMITEPATyPhl KUTICHHS OT
aTMoc(hepHOro JaBICHUS

22

Brnaxnocts Bo3ayxa. JlaboparopHas
pabora "OnpeneneHne OTHOCUTEIBHOU
BJIAKHOCTH BO31yxa'




Pemenue 3amau Ha onpeencHue

23 BJIAYKHOCTH BO3/yXa
[IpuHIMIIBI pabOTHI TEIJIOBBIX JBUTATENCH.

24 [TapoBas TypOuHa. JIBurareinb
BHYTPEHHEI0 CTOpaHUs

75 KII/ TermoBoro nurarens. Tennoseie
JIBUTATEIIM U 3aLUTA OKPYKAKOIIEH Cpeabl

26 3aKOH COXpaHEHUS U MIPEBPALLICHUS
SHEPTUH B TEIIOBBIX MpoIleccax
[ToaroroBka Kk KOHTPOJILHOU paboTe MO

27 teme "TeroBble siBiieHUs. MI3MeHeHne
arperaTHbIX COCTOSIHMI BemiecTa"
KonTponbnas padora no teme "Temnossie

28 siBIeHUs. MI3MeHeHne arperaTubix
COCTOSIHMM BeliecTBa"

79 Onextpuzarus Ten. [[Ba pona
AIEKTPUUYECKUX 3aPSI0B

30 Ypok-uccnenoBanue "IaeKTpU3aLMS TEI
WHIYKIWEW U IPU CONTPUKOCHOBEHUU"

31 B3auMogeiicTBre 3apsyKeHHBIX Tell. 3aKOH
Kynona
Dnektpruyeckoe mosie. HampsxkeHHOCTh

32 3eKTpUu4ecKoro nois. [IpuHnun
CYTIEPIIO3HITNH YJIEKTPUUECKHUX TTOJICH

3 HocuTenu snekrpuyueckux 3apsios.
DnemeHTapHbId 3apsia. CTpoeHue atoMa

34 [IpoBOAHMKY U AUDIIEKTPUKHU. 3aKOH

COXPAHCHUS SJICKTPUUICCKOI'O 3apdaa




Pemenue 3aga4 Ha IPUMEHEHUE CBOWCTB

35 JNEKTPUYECKUX 3apsI0B
DIJIEKTPUYECKUH TOK, YCIOBUS €0
36 cymuiecTBoBaHus. IcTouHMKH
ANEKTPUYECKOTO TOKa
37 JIerCcTBUA DIEKTPUYECKOTO TOKA
VYpok-uccnenosanue "Jleiictue
38 ANEKTPUYECKOTO MOJIsI HA IPOBOAHUKY U 1
TUBJIEKTpUKN"
39 DNeKTpUYECKU TOK B MeTaJlIax,
KHUJKOCTAX U razax
40 DnexTpuueckas Lenb U €€ COCTaBHbIE
4acTu
41 Cuna Toka. JlaboparopHas pabota
"U3mepeHue u peryJIupoBaHue CUIIbl TOKA" 0.5
DnexTpuuecKoe HanpspkeHue. BonbTMerp.
42 JlaGopatopHnas pabota "H3mepenue u 0.5
peryJIiupoBaHue HanpspKeHus "
43 CornpoTuBiIeHHE MPOBOAHKUKA. Y ACIBHOE
COIIPOTHBIIEHUE BEILIECTBA
JlabopaTopHas paboTa "3aBUCUMOCTh
44 ANEKTPUYECKOTO CONIPOTUBIICHUS
MIPOBOJHMKA OT €r0 JJIMHBI, MIOIIAIN !
ITONIEPEYHOI0 CEYEHUs U MaTepuana"
45 3aBUCUMOCTh CUJIBI TOKA OT HANpPSHKEHUSI.
3akon OMa 1t y9acTKa 1enu
46 Jlaboparopuas pabota "HccrnenoBanmue {

3aBUCHUMOCTH CUJIbI TOKA, UAYUICTO UCPEC3




47

PE3UCTOP, OT COMPOTHBIICHHSI PE3UCTOPA U
HaIpsDKEHUs Ha pe3ucrope”
[TocnemoBarenbHOE U TApAILIICITBEHOE
COCIMHEHUS IPOBOIHUKOB

48

JlaGopatopnas pabota "IIpoBepka npaBuia
CJIOKEHUS HAIIPSKEHUN IIPU
MOCJIEIOBATEIFHOM COCTMHEHUU JABYX
pe3uctopon”

49

50

51

JlaGopatopnas padota "IIpoBepka npaBuia
AJI CUJIBbI TOKA IMPH MapalJICIbHOM
COEIUHEHUH PE3UCTOPOB"

Pemenue 3a1a4 Ha NpUMEHEHHE 3aKOHA
Oma U151 pa3iIMYHOrO COCTMHEHHUS

IIPOBOAHHUKOB

PaGoTta 1 MOITHOCTH AIIEKTPUIECKOTO TOKA.
3akoH Jlxxoynsa-Jlenna

52

JlabopaTtopHas pabota "OnpeneneHue
PpabOThI ¥ MOIITHOCTH AJIEKTPUIECKOTO
ToKa"

53

54

55

DNEeKTPUYECKHE IEeTH U MTOTPeOuTenn
aNeKTpuyeckoil sHepruu B ObiTy. KopoTkoe
3aMbIKaHNE

ITocTossHHBIE MATHUTHI, UX
B3aWMO/ICHCTBHE

VYpok-uccnenosanue "M3ydenne noneit
HOCTOSIHHBIX MAarHuToB"

56

MarautHOe 1ojie. MarauTHoe 1ose 3eMiiu
U €ro 3HadeHue I )KU3HU Ha 3eMile




57

58

59

60

[ToaroToBka Kk KOHTPOJIBHON paboTE 11O
Teme "DIeKTpUUECKUE 3apsbl.
3apspKeHHBIC Tella U UX B3aUMOJICHCTBHSL.
ITocTosiHHBIN 31eKTpUYECKUi TOK"

KonTponbnas pabora no teme
"DnexkTpuuecKue 3apsaabl. 3apsSIKCHHbBIC
TeJla U UX B3auMoaeucTBus. [locTosTHHBIN
anekTpuueckuii Tok" / Beepocceuiickas
poBepouHas paboTa

PesepBHblit ypok. Pabora ¢ Tekctamu 1o
TeMe "TIOCTOSIHHBIN JIEKTPUISCKUN TOK" /
Bcepoccuiickas nmpoepodHast pabota
OnbIT OpcTena. MarautHoe mose

QJICKTPHUYICCKOI'0 TOKa MarsauTHog€ I10J1e
KaTyliKu ¢ TOKOM

61

HpI/IMeHeHI/Ie OJICKTPOMArdHuTOB B TCXHHUKE.

JlabopaTtopHas pabora "MUzyuenue
JEHCTBHUS MATHUTHOTO TOJIS HA TIPOBOIHUK
¢ TOKOM"

0.5

62

DneKTpOoABUTaTEIb IOCTOSTHHOTO TOKA.
Hcnonbp3oBanue anekTpoBUraTeneii B
TEXHUYECKHUX YCTPOUCTBAX U Ha
Tpancnopte. JlaboparopHas pabota
"KoHcTpyupoBaHue 1 u3ydeHue padoThl
ANEKTpOABUraTeENs"

63

OnbiTel Papazes. 3aKoH
3JIEKTPOMArHUTHOM MHAYKuuu. IIpaBuio
Jlenna

64

Onektporereparop. CrocoOsl MoTydeHUs




ANEKTPUYECKON SHEPTrUuu. DINEKTPOCTAHIIUN
Ha BO300OHOBIISIEMBIX HCTOYHUKAX YHEPTHH

[ToaroroBka Kk KOHTPOJILHOM padoTe MO

65 Teme "DJIEeKTPUIECKUE U MarHUTHbIE 1
SIBJICHUS "
66 KonrponsHas pabora o reme 1
"DJIeKTPUYECKUE U MATHUTHBIC SIBIICHUS"
67 PesepBHblii ypok. Pabora ¢ Tekcramu 1o |
teme "TeroBbie siBICHUS"
68 PesepBHblit ypok. Pabora ¢ Tekctamu 1o |
Teme "MaruuTHeie siBiIeHUS"
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 14.5




9 KUIACC

KoauuecTBO 4acoB

Ne n/m Tema ypoka B KonTposabHbie IIpakTHyeckue
cero padoThI padoThI
| Mexanudeckoe n1BuxeHue. MarepuanbHas |
TOYKa
) Cucrema orcuyera. OTHOCUTENBHOCTh |
MEXaHUYECKOTO JBUKEHUS
3 PaBHOMEpHOE NpAMOIMHEHOE ABUKEHUE 1
HepaBHoMepHOE NpAMOIMHENHOE
4 nBwxeHue. CpeaHsis U MTHOBEHHast 1
CKOPOCTh
5 [IpsimonHENHOE PAaBHOYCKOPEHHOE |
JIBIOKEHUE. Y CKOpEHUE
CKopocTh MPSAMOIMHENHOTO
6 pPaBHOYCKOpEHHOTO ABMKeHUs. ['padux 1
CKOPOCTH
JlaGopatopHas pabota "OnpezneneHue
7 YCKOPEHHUS TeJa MPU PAaBHOYCKOPEHHOM 1 1
JBUKEHUHU 110 HAKJIOHHOM MJIOCKOCTH"
8 CBoOogHoe mmagenne teia. OnslTel [ annnes 1
PaBHOMEpHOE ABUXKEHUE TTO OKPYKHOCTH.
9 [Tepuon u wactora obpamenus. Jluneinas 1
U YIJIOBasi CKOPOCTH
10 LleHTpOoCcTpEMUTENBHOE YCKOPEHUE 1
11 ITepBsiii 3ak0H HptoTOHA. BEKTOP CHITBI 1
12 Bropoii 3akon HeroTona. 1




PaBHopelicTByIOIIAsA cHila

Tpertuit 3akon Hetotona. Cynepno3unus

13
cui

14 Pemenue 3a1ay Ha MpUMEHEHNE 3aKOHOB
Herorona

15 Cuna ynpyroctu. 3akoH ['yka

16 Pemenue 3anau no teme «Cuna
YIOPYTOCTH

17 JlaboparopHas pabota «Onpenenenue
YKECTKOCTHU TIPYKUHBI

18 Cuiia TpeHust

19 Pemenue 3anau no teme «Cuia TpeHus»

20 JlaGopatopHas pabota "OnpezneneHue
Kod(duUIIMeHTa TPEHUS CKOTbKECHUS "

71 Pemenne 3amau no teme "3aKOHBI
Herorona. Cuna ynpyroctu. Cuna tperus"
Cuna Ts>KeCcTH M 3aKOH BCEMUPHOTO

22 TATOTEHUS. Y CKOPEHHE CBOOOHOTO
najeHus
VYpok-koHdpepenuus "/IBmxenue ten

23 BOKPYT IPaBUTALMOHHOTO IIEHTPa
(Conneunas cuctema). 'anaktuku"

24 Pemenue 3amau nmo teme "Cuia TSDKECTU U
3aKOH BCEMUPHOTO TATOTEHUS"

)5 IlepBasg kocMHUeCKask CKOPOCTb.
HeBecomMocTs u neperpy3ku

26 PaBHOBecue maTepuaJbHOW TOUKHU.

AbcomotHO TBEpOE Teno. PaBHOBecue




TBEPAOIO TeJa C 3aKPEIIEHHON OChIO
BpauieHus. MomeHT cuiibl. LleHTp TskecTu

PaBHOBecHe MaTepuaaIbHOW TOUKH.
AoOcomroTHO TBEPIOE Teso. PaBHOBecHe

27 TBEPAOIO TeJa C 3aKPEIIEHHON OChIO
BpaieHusi. MoMeHT cuiibl. LleHTp TshkecTu
73 Pemenue 3anay no teme "MOMEHT CUIIBI.
Lentp TspKecTH"
[ToaroroBka Kk KOHTPOJIBHOM pabOTE MO
29 TeMe "MexaHn4ecKoe JIBIKECHHE.
B3aumopeiictue Ten"
KonTponbhas pabota no teme
30 "MexaHn4yecKoe JBUKEHHUE.
B3aumopeiictue Ten"
Nmnynec Tena. Ummynse cuiiel. 3aKoH
31 COXpaHEHHUs UMITyJIbCca. YIIPYroe u
HEYIPYroe B3auMOJACHCTBUE
3 Pemenne 3amaa o teme "3akoH
COXpaHEHHUs UMITyJbca'
13 Ypok-koHpepennus "PeakTuBHOE
JIBUJKECHHE B IPUPOJIE U TEXHUKE"
34 Mexannueckas paboTa U MOIIIHOCTb
35 PaboTta cuiibl TSKECTH, CHIIBI YIIPYTOCTH U
CHJIBI TPEHUS
JlaboparopHas pabota «Onpenenenue
36 pabOTHI CHITBI TPEHHS TIPU PABHOMEPHOM

JABMXKCHUU TEJIa 11O FOpI/ISOHTa.TIBHOI\/’I
IMOBEPXHOCTU»




Cas3b sHepruu u padoTsl. [loTeHnnanbHas

37
SHEPrus

18 Kunernueckas sueprus. Teopema o
KUHETHYECKOW SHEPTUU

39 3aKOH COXpaHEHMsI SHEPTUU B MEXAHUKE

40 JlaGopatopHas pabota «/3yueHue 3akoHa
COXPaHEHHsI SHEPTUU»

41 KonebarenpHoe TBUKEHUE U €TI0
XapaKTEePUCTUKU

42 3aryxaroue konebanus. BelHyX1eHHbIE
Kosiebanus. Pesonanc

43 Marematuueckuil 1 NpyKUHHBIN MasiTHUKU
VYpok-uccnenoanue «3aBUCUMOCTh

44 nepuoja KojaebaHui oT KeCcTKOCTH
HPYKUHBI U MAaCChI Tpy3a»

45 [IpeBpaienue 3Heprun Npu MEXaHMUECKUX
KoJ1e0aHUsX
JlaGopatopHas pabota «Onpenenenue

46 4acTOThI U NIepuoJia KojaeOaHuit
NPYKUHHOTO MasiTHUKa»
JlabopaTtopnast pabota «I[IpoBepka

47 HE3aBUCHMOCTH Tepro/ia KojebaHuii rpysa,
MIOJIBELLIEHHOTO K HUTH, OT MaccChl Ipy3a»
Mexanunueckue BosHbI. CBolicTBa

48 MEeXaHW4eCKUX BOJIH. [IpoonbHbIe N
MOTIEPEYHbIE BOJIHBI

49 VYpoxk-koHpepennus "MexaHudeckue

BOJIHBI B TBEpIOM Tetie. CelicMruYecKre




BOJIHBI"

3Byk. PacnipocTpanenue u orpaxxeHue

50
3BYyKa

51 Ypok-uccnenosanue "Hadmonenue
3aBUCHUMOCTH BBICOTHI 3ByKa OT YacCTOTHI"

5 ['poMKOCTb 3BYyKa U BbICOTA TOHA.
AKyCTHYECKUI pe30HaHC

53 Ypoxk-kordpeperuus "YapTpa3ByK u
uH(pa3ByK B IpUPOJIE U TEXHUKE"
[ToaroroBka Kk KOHTPOJIBHOU paboTe 1O

54 TeMe "3aKoHbl COXpaHeHus. Mexannyeckue
KoJie0aHUs U BOJHBI"
KonTponbhas pabota no teme "3aKOHBI

55 coxpaHeHus. MexaHndeckue KonebaHus u
BOJIHBI"

56 OJEeKTPOMarHUTHOE TOJIE.
OJEeKTPOMarHUTHBIE BOJIHBI

57 CBolicTBa 3JIEKTPOMArHUTHBIX BOJH
Ypok-konpepentus "[lkana

53 3JIEKTPOMAarHUTHHIX BOJH. Vcnionbp3oBanue
AJIEKTPOMATrHUTHBIX BOJIH JIJISI COTOBOM
cBa3n"
VYpok-uccnenosanue "M3yueHnue cBONCTB

59 AJIEKTPOMArHUTHBIX BOJIH C TOMOIIBIO
MOOWIBHOTO TenedoHa"

60 Pemenue 3a1ay Ha onpeeneHyne 4acToTsl U
JUTMHBI 3JIEKTPOMArHUTHOMN BOJIHBI

61 DJIEKTpOMarHuTHasi Ipupo/ia CBETA.




62

CxopocTth cBeTa. BoiiHOBBIE CBOMCTBA
cBeTa
Ucrounuku ceeta. [Ipsmonuneiitnoe

pacnpoctpaneHue cera. 3arMenusi ConHia
u JlyHsl

63

3aKOH OTpaXKCHUs CBETa. 3epKaia.
Pewienne 3a1a4 Ha MpUMEHEHUE 3aKOHA
OTpa)XEHUS CBETa

64

65

66

67

[Tpenomiienne cBeta. 3aKOH MPETOMIICHUS
cBera

ITonHoe BHYTPCHHCEC OTPAXKCHUC CBCTA.
Hcnonp30BaHue MOJIHOTO BHYTPCHHCTO
OTPAXKCHUSA B OIITUYCCKUX CBETOBOJAAX

JlaGopatopHas pabota "HccnenoBanue
3aBUCUMOCTH YIJIa IPEJIOMJIEHUS CBETOBOIO
Jdyda OT yIJia maJieHus Ha TpaHulie "BO3yX-

nn

CTCKJIO

VYpoxk-koHpepennus "Hcnonp3oBanue
MOJTHOTO BHYTPEHHETO OTPAXKECHHUSI:

CBE€TOBOAbI, OIITUKOBOJIOKOHHAsA CBS3B'

68
69

JInnsel. OnTHdeckas cuiia JTUH3bI

[Toctpoenue n3obpaskeHu B TMH3aX

70

JlaGopaTtopHas pabora "Onpenenenue
(OKYCHOTO pacCTOSIHUS U ONTHYECKOMN
CHJIBI cOOMparoLIel TMH3bI"

71

VYpok-koHpepennus "OnTuueckue
JIUH30BBIC TPHOOPHI"

72

I'na3 xak ontuueckas cucrema. 3peHue




Ypok-koupepenmus "JlepexTo 3peHusI.

73 Kax coxpanuts 3penue"
Pasnosxenue 6enoro ceera B CHEKTP.

74 OmnebiTel HetoToHa. CroxxeHue
CHEKTpaJibHBIX I[BETOB. /lucnepcus ceeta
JlaboparopHas pabota "OnbITHI 110

75 Pa3I0KEHUI0 OEJTIOT0 CBETa B CIIEKTP H
BOCTIPUATHUIO LIBETA IPEIMETOB MPHU UX
HaOJI0/IEHUU Yepe3 IIBETOBbIE (PHILTPHI"
Ypoxk-npaktukyMm "BoiHOBBIE CBOMCTBA

76 CBeTa: IUcCIepcHsi, UHTeppepeHus U
mudpakous'

77 OmnbiTel Pesepdopaa u muranerapHas
MoJieIb aToMa

78 IToctynatel bopa. Monens aroma bopa

79 Hcnyckanue 1 MorjomeHue cBeTa aTOMOM.
KBanTsI. JInHEHUYaTBIE CIIEKTPHI

20 VYpok-npaktukym™m "HaGuroieHne cnekTpoB
UCIyCKaHUs"

81 PagnoakTuBHOCTE U €€ BUIBI

20 Ctpoenne atomHoro sapa. Hykinonnas
MOJIeTh

83 PaguoaxTuBHbIe peBpaiienus. M3oTonsl

24 Pemenue 3aga4d mo teMe: "PaguoakTHBHEBIE
IpeBpalieHus"”

85 [Tepuoxa nmonypacnana

26 VYpok-koH(pepennus "PagunoakTrBHBIC

W3JIyYEHHUS B IIPUPOJAE, MEAULIMHE,




87

TeXHUKe"

S nepuble peakuuu. 3aKOHbI COXPAHEHUS
3aps0BOrO U MacCOBOTO UHCE

88

89

90

DHeprusi CBsSI3u aTOMHBIX sifiep. CBs3b
MaccChl U SHEPrUu

Pemenue 3amayd no treme "AnepHsie
peakuun"

Peakuuu cunTte3a u nenenus saep.
Nctounuku sueprun CosiHIa U 3BE3]1

91

92

93

94

Ypok-koHpepenmus " nepHast SHepreTUKa.
JleficTBHs paquOaKTUBHBIX U3JIy4EHHUN HA
JKUBbIE OpraHU3Mbl"

[ToaroToBka Kk KOHTPOJIBHOM paboTe MO
TeMe "DJIEKTPOMAarHUTHOE TOJIE.
OneKTpOMarHuTHbIE BOJHBL. KBaHTOBbIE
SIBJICHUS"

Konrponbnas pabora no reme
"DNEeKTpPOMarHuTHOE MOJIE.
DNeKTpOMarHuTHbIE BOJHBL. KBaHTOBBIE
SBIEHUS"

[ToBTOpenue, o606menue. JlabopatopHbie
paboTsl 1o Kypey "B3aumoneiictsue Ten"

95

[ToBTOpenue, o6o0meHNe. Permenune
paC‘ICTHLIX 1 KQUYCCTBCHHBIX 3a/1a4 110 TEMC
"TenoBsie mporecch”

96

[ToBTOpenue, o6o0meHNe. Permenune
PacYeTHBIX M KaYECTBEHHBIX 3a7a4 110 TEME
"KIIJI TermoBsIX aBurarenci'”




IToBTOpenue, 0600IIeHNE. Permenue

97 pPacyYETHBIX ¥ KQUECTBEHHBIX 3a/1a4 110 TEME 1
"KII/] anextpoycTtaHoBOK"
08 [ToBTOpenue, 0600meHne. JlabopaTopHbIe | |
paboThl o Kypcy "CBeToBbIC SIBICHUS"
[ToBTopenue, 06o0menune. Padora ¢
99 TEKCTaMU 110 TeMe "3aKOHbI COXPAHEHHUS B 1
MeXaHuke"
100 [ToBTOpenue, o606menue. Pabora ¢ |
tekctamu 1o Teme "Konebanus u BOTHBI"
101 [ToBTOpenue, 0600meHne. Pabora ¢ |
TekcTamu 1o Teme "CBeToBbIC SIBIICHUS "
[ToBTropenue, 06o0menue. Padora ¢
102 TekcTamu 1o TeMe "KBaHTOBas U siiepHas 1
¢uzuka"
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27







IMPOBEPSIEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM MPOI'PAMMBI OCHOBHOI'O
OBIIET'O OFPA3OBAHUS

7 KJIACC

Kon
NpoBepPsSIEeMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

1.1

HCIIOJIB30BAaTh U3YUYCHHBIC ITIOHATUSA

1.2

1.3

pas3iindaTtb ABJICHHA 110 OIMHMCAHUIO HMX XapPAaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, JECMOHCTPUPYIOIIHUX JAHHOC (1)I/ISI/I‘~ICCKOC SIBJICHUC

pacrio3HaBaTh TPOSIBIICHHE WM3YyYCHHBIX (PU3MUYECKUX SIBICHUH B
OKpY’KalolleM MHpe, B TOM 4ucie (U3NYecKue sSBJICHUS B MPUPOJIE,
IIPYA 3TOM TEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBLICTIATH

CyIIIECTBEHHbIE CBOICTBA (MIpU3HAKU) GU3UUECKUX SIBICHUN

1.4

ONKCBHIBATh H3YYEHHBbIE CBOWCTBA Tel U (U3MYECKUE SIBJICHUS,
UCHOJNB3YS (PU3MYECKHE BEIUYMHBI, IPU ONUCAHUM IPABUIBHO
TPAaKTOBaTb (PU3UYECKUH CMBICI HCHOJB3YEMBbIX BEIMYUH, WX
0003HaYeHHs U €UHUIIBI PU3NYECKUX BEIUYUH, HAXOAUTHh (HOPMYJIbI,
CBS3BIBAIOIME JAaHHYIO (U3MUECKYI0 BEJIUYMHY C JPYTUMH
BEJIMYMHAMHU, CTPOUTH  TIpadUKud  HM3YyYEHHBIX  3aBUCUMOCTEU

(I)I/ISI/I‘ICCKI/IX BCINYHH

1.5

XapaKTepU30BaTh CBOMCTBA Tel, (DU3WYECKUE SIBJICHUS U TIPOIECCHI,
WCIIOJNIb3Ysl HW3YYEHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CIIOBECHYIO
(GOpMYTUPOBKY 3aKOHAa H  3alHMCBhIBATh €ro0  MaTeMaTHYecKoe

BBIPpAXKCHUC

1.6

1.7

OOBSICHATh (PU3UYECKUE SIBICHUS, MPOLECChl U CBOMCTBA Tell, B TOM
YuClI€ W B KOHTEKCTE€ CHUTYallMil MPaKTHKO-OPUEHTUPOBAHHOTO
XapaKkTepa: BbIABIATh IPUYUHHO-CIICJCTBEHHbIE CBSI3H, CTPOUTH
oObsicHeHne u3 1 — 2 joruueckux miaroB c¢ omopod Ha 1 — 2
U3YyYEHHBIX CBOMCTBA (PM3NYECKHUX SBICHUN, (PU3MUECKUX 3aKOHA MIIH

3aKOHOMEPHOCTHU

pemarh pacyéTHble 3a71aud B 1 — 2 NEUCTBUS, UCHOJIb3YSl 3aKOHBI U




dbopMyIbl, cBs3bIBaIONINE (PU3MUECKHE BETUYMHBI: HA OCHOBE aHAN3a
YCIOBHSL 3aJayd  3alUChIBaTh KpPATKOE YCIOBHE, MOACTABIATh
buznyeckue BeIMYMHBI B POPMYJIbI M IPOBOJUTH Pacu&Thl, HAXOAUTH
CIIPaBOYHBIC JaHHBIC, HCOOXOAUMEBIC JIJIsl PEUICHUS 3aja4, OIICHUBAThH

PEATUCTUYHOCTH MOJTYYCHHON (PU3NYECKON BETUUUHBI

1.8

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PEIIUTh MPH [OMOIIU
(¢U3MUeCKUX METOJOB, B ONHCAHWU HCCIIEJOBAHUS  BBIACIATDH
npoBepsieMoe  MpEANoiokeHue  (TUHoTe3y),  pasiuyarb |
MHTEPIIPETUPOBATh IOJyYEHHBIM pe3yibTaT, HaXOAWUTh OLIMOKH B

XO0J¢€ OI11bITa, ACJIaTh BEIBOJEI I10 €I'0 pE€3yjibTaTaM

1.9

1.10

1.11

MPOBOAMUTH OIBITHl 0 HAONIONEHUI0 (U3NYECKUX SBICHUA WU
Gu3MYECKUX  CBOWCTB  Tel:  (opMynmpoBaTh  IpOBEpsEMbIC
MPENINONIOKeHNUs, coOupaTh  yCTAaHOBKY M3  MPEAJIOKEHHOTO

000pyI0BaHUs, 3aIMCHIBATH X0/ OIMBITa U (JOPMYIUPOBATH BHIBOIBI

BBITIOJIHSITh TPSIMBIE M3MEPEHHUs C HCIOJIb30BAaHUEM aHAJIOTOBBIX U
u(ppoBbIX MPHOOPOB, 3aNMUCHIBATH MOKa3aHUS NPUOOPOB C YyUETOM

3aJJaHHOM a0COJIOTHON MOTPEIIHOCTH U3MEPEHUI

OPOBOJUTH  MCCJIEJOBAHHWE  3aBUCUMOCTH  OJHOM  (pU3HYECKOH
BEJIMYMHBl OT JPYyro C HCIONb30BAHUEM MPAMBIX HW3MEPECHHM,
y4acTBOBaTh B IUIAHUPOBAHMU Y4YE€OHOIO MCCIIEIOBaHUSA, COOMpPAThH
YCTaHOBKY M BBIIIOJIHATh U3MEPEHMUS, CIEAYS NPEITI0KEHHOMY IIJIaHy,
(buKCUpOBaTh pe3yabTaThl MOJYYEHHOM 3aBUCHMMOCTH (PU3HMUECKUX
BEJIMYMH B BUJI€ NPEAJIOKEHHBIX TaOINIl U TPaQUKOB, A€JaTh BBIBOBI

10 pe3yJjibTaTaM HUCCICIOBaHUA

1.12

1.13

IPOBOJUTh KOCBEHHBIE H3MEpEHUs (PU3NYECKHX BEIMYUH, CIErys
MPEJI0KEHHOW MHCTPYKIUU: NPU BBIOJIHEHUU U3MEPEHUN cOOMpaTh
JKCIIEPUMEHTAIBHYI0 YCTAHOBKY M BBIUUCIATH 3HAYEHHE HCKOMOU

BCJIMYNHBI

coOnrofaTh TMpaBWia TEXHUKM Oe3omacHOCTH Tmpu paboTe ¢

J1a00paTOpHBIM 000pyI0OBaHUEM

1.14

yKa3plBaTh MPUHIUNBI  JEHCTBUS NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, XapaKTepHU30BaThb IPHUHLMIIBI JIEUCTBUS HM3yYEHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C IOMOIIbIO HMX ONHCaHUS,
UCIONB3YSl 3HAHUS O CBOMCTBAX  (PU3WYECKUX  SBJIEHUN U

HeO6XOI[I/IMLIe (I)I/ISI/ILICCKI/IG 3aKOHBI 1 3aKOHOMCPHOCTHU




1.15

NPUBOAUTH TPUMEPHl (HAXOAUTh HWH(OpPMAIMIO O TMpUMEpax)
MPAKTUIECKOTO HCIIOIb30BAHUS (PU3NYECKUX 3HAHUUN B MOBCETHEBHOM
KU3HU i1 oOecniedeHus: Oe30MacHOCTH TpH  OOpalleHHH ¢
npruOOpaMy U TEXHUYECKHUMH yCTPOUCTBAMHU, COXPAHCHHSI 3/I0POBBS U

CO6J'IIO,I[€HI/ISI HOPM 3KOJIOTHMYECKOT'O IIOBEACHUS B OK]Z)Y)KaIOH_Ieﬁ cpeac

1.16

OCYIIECTBIISATh OTOOpP MCTOYHHUKOB MH(pOpManuu B ceTu MHTepHET B
COOTBETCTBUM C 3a/JaHHbIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIINXCA 3HAHUM U MYyTEM CPAaBHEHMS Pa3IUYHbIX HCTOYHUKOB
BBIJICJIATE MH(POPMALIUIO, KOTOpasi SABISETCS NPOTHBOPEUMBON HIIU

MOXET OBITh HEJOCTOBEPHOI

1.17

UCII0JIb30BAaTh IpH BBITIOJTHEHUH y4eOHBIX 3alaHui
HAYYHOTIONYJISIPHYIO ~ JIUTEparypy  (U3HYECKOTO  COAEpIKaHUS,
CIpaBOYHBIE MaTepHualbl, pecypcbl cetu VHTepHeT, BiIaaeTh
npuéMamM# KOHCTIEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHms HHPOPMALIUT

nu3 O,Z[HOfI 3HAKOBOM CHCTEMBI B APYryro

1.18

1.19

co3/1aBaTh COOCTBEHHbIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOIICHUS
Ha oOcHOBe 2 — 3 HCTOYHHKOB WH(MOpMAIUU (PUINISCKOTO
COJIep’KaHus, B TOM YHCIE MyOJUYHO JIeNaTh KpaTkue COOOIICHHUS O
pe3ynbpTaTax MPOEKTOB WM YYEOHBIX HCCIEIOBAaHUN, MpPU ITOM
IrPaMOTHO UCHOJB30BaTh W3YUEHHBIM MOHATUHHBIA ammapar Kypca

(GU3HKH, CONPOBOKIATH BHICTYIIJICHUE MTPE3eHTaluel

IIPpU BBIITOJTHCHUU y‘Ie6HBIX IMPOCKTOB N I/ICCJ'ICI[OBaHI/II\/’I pacnpeacissiTh
0053aHHOCTH B rpymnmne€ B COOTBETCTBHUH C IMOCTABJICHHBIMHA 3aJladyaMu,
CJIICAUTH 3a BBIIIOJHCHUCM IlJIaHa ﬂeﬁCTBHﬁ, aICKBATHO OICHHMBATDH
COOCTBEHHBIH BKJIaa B JACATCIBHOCTL  TI'PYIINbI, BBICTPAWBATDH
KOMMYHUKATHBHOC BSaHMOHCﬁCTBHe, YUYUTBIBAA MHCHHUC

OKPY>KaOIINX

8 KUIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble peAMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

1.1

HCIIOJIB30BaTh MMOHATHA

1.2

pa3jnydaTthb SABJICHUA IO OMHNCAHUIO HUX XapaKTCPHBIX CBOMCTB U Ha




OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SBJICHHE

1.3

1.4

1.5

pacro3HaBaTh NPOSBICHHE W3YYEHHBIX (DU3MYECKUX SBICHUN B
OKpY’KaloIleM MHpE, B TOM 4YHCiIe (U3UYECKUE SBICHHUS B MPHUPOIE,
IIPU 3TOM IEPEBOJIUThH MPAKTUYECKYIO 3a7jauy B Y4eOHYIO, BBLACIATH

CyIIeCTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUIN

ONHKCHIBATh HW3YYEHHBIC CBOMCTBA Tel M (PU3MUECKUE SBICHUS,
UCMONb3ysd (U3NYECKHE BEIMYMHBI, I[PU ONHCAHUU MPABUIBHO
TPAaKTOBaThb  (PU3MYECKUII  CMBICA  HCIOJB3YyEMBIX  BEJIMYHH,
0003HaueHMsI ¥ €AUHULIB! (PU3UUECKUX BEIMYUH, HAXOIUTh (POPMYIIBI,
CBSI3BIBAIOIME JIAaHHYIO  (PU3MUECKYI0 BEIMYMHY C JAPYTUMH
BEIMYMHAMHU, CTPOUTh  TIpaMKHd  M3YYEHHBIX  3aBUCHUMOCTEH

(UBUYECKUX BEIUYUH

XapaKTepU30BaTh CBOMCTBa Tell, (PU3MYECKHE SIBICHUS H TPOICCCHI,
WCIIOJIb3ysl HW3YyYEHHBIE 3aKOHBI, IIPU OTOM J1aBaThb CIIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa H  3allMChIBaTh €ro MaTEeMaTU4YecKoe

BBIPA’XXCHUC

1.6

1.7

1.8

00BACHATH (PU3WYECKHE MPOIIECCHI M CBOWCTBA TEJ, B TOM YHCIIC U B
KOHTEKCTE CHUTyallud MPaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:
BBISIBJISITh IPUYUHHO-CIICJICTBEHHBIC CBS3H, CTPOUTH 00BsICHEHHUE U3 |
— 2 JOTMYEeCKHMX IIaroB ¢ MOMOMIbIO | — 2 H3y4YEHHBIX CBOICTBa

(bu3nYeCcKuX SIBICHUH, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

pemate pacy€THble 3a1auu B 2 — 3 AeMCTBHSI, UCHOJB3YS 3aKOHBI U
(bopMyIbl, CBsI3bIBaONME (PU3NUECKHUE BEIMUMHBI: HA OCHOBE aHaIM3a
YCIOBUS 314X 3aIIUCHIBATH KPATKOE YCIOBUE, BBISABIATH HEIOCTATOK
JAHHBIX JUI pelIeHHs 3alaud, BbIOMpaTh 3aKOHBl U (HOPMYIIHI,
HeoOXoauMble Uil €€ pelleHus, MPOBOAUTh pacu€Thl U CPaBHUBATH
MOJy4eHHOEe 3HaueHue (U3MYecKod BETUYMHBI C H3BECTHBIMHU

JaHHBIMH

pacrno3HaBaTh MPOOJEMbI, KOTOPbIE MOXHO PEIIUTh MpPHU IOMOIIA
(U3NYECKUX METOJIOB, UCTIONb3Ysl ONMCAHUE UCCIIEIOBAHUS, BBIACIATD
MIPOBEPSIEMOE TIPEIIOJIOKEHUE, OLICHUBATh NPABUIBHOCTh MOPSAIKA

MMPOBCACHUA UCCIICAOBaHNA, ACIaTh BBIBOIBI

1.9

MPOBOAWTH OMBITHl MO HAOMIONCHUI0 (U3NYECKUX SBICHUA WIN
(GU3MYEeCKUX  CBOWCTB  Tel:  (OpMyIHpOBaTH  IPOBEPSEMBIC

MMPCAIIOJIOXKCHUA, CO6I/IpaTB YCTaHOBKY n3 MMPEAJIOKCHHOTO




000pyI0BaHus, ONUCHIBAThH XO/1 ONbITA U (POPMYITHPOBATH BHIBObI

1.10

BBIIIOJIHATDL IPSAMBIE HM3MEPEHUSA C HCIOJIB30BaHUEM aHAJIOrOBBIX
nprOOPOB U AATYMKOB (PU3UYECKHUX BEIWYHMH, CPABHUBATH PE3YJIbTATHI

HU3MEPEHHH ¢ YIETOM 3a/IaHHOM a0COIFOTHOM MOTPEITHOCTH

1.11

1.12

MPOBOAUTH  HMCCIIEOBAHME 3aBUCUMOCTH  OJHOM  (U3UUYECKOM
BEJIMYMHBI OT JApPYrol € HCIOJIb30BAHUEM IMPSMBIX H3MEPEHUIA:
IUTAHUPOBATh HCCIIEOBAaHKUE, COOMpaTh YCTAaHOBKY U BBIIIOJIHATH
U3MEpeHusi, cienyd MpeIOKeHHOMY  IJIaHy, (DUKCHPOBaTh
pe3yNbTaThl MOJIYYEHHOM 3aBUCUMOCTH B BUZE TaONUIl U TrpaduKoB,

ACJIaTh BBIBOALI 110 PE3YyJibTaTaM UCCICAOBAHUA

MMpOBOAUTDH KOCBCHHBIC HU3MCPCHUA (1)I/I3I/IHCCKI/IX BCJIIMYNH:
IJIAHUPOBATb U3MCPCHUA, CO6I/IpaTL OKCIICPUMCHTAJIbHYIO YCTAHOBKY,
caeaysa Hpel[HO)I(GHHOﬁ HHCTPYKIIMHW, W BBIYHUCIATL 3HAYCHHC

BCINYHHBI

1.13

coOmonaTh TMpaBWja TEXHUKM Oe3omacHOCTH Tpu pabore ¢

1a060paTOPHBIM 000PYIOBAaHHEM

1.14

1.15

1.16

1.17

XapaKTepu30BaTh MNPUHLUINBI JIEHCTBUS HU3YYEHHBIX IPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa HUX ONMUCAHUA, HCIOJb3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SIBICHUH U HEOOXoauMble

¢duznyecKrue 3aKOHOMEPHOCTH

pacno3HaBaTb MPOCTBIC TCXHUYCCKHC yCTpOﬁCTBa U U3MCPUTCIILHBIC
HpI/I60pLI o CXeMaM U CXCMATHYHBIM PUCYHKaM, COCTABJIATH CXCMbI
SJICKTPHUICCKUX HGHGI\/'I C TMOCICOAOBATCIIbHBIM W IapalJICJIbHbBIM
COCAMHCHUEM 9JICMCHTOB, pa3inyad YCJIOBHBIC 0003HaYCHHS

AJIEMEHTOB JIEKTPUYECKUX LIETIEN

NPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMALUI0 O MpHUMEpax)
MPAKTUYECKOTO UCIIOIBb30BaHUS (PU3NYECKUX 3HAHUHN B MOBCEIHEBHOU
KU3HU i1 oOecniedeHus: Oe30MacHOCTH TpU  OOpalieHuu ¢
npruOopaMy U TEXHUYECKHUMH YCTPOWCTBAMHU, COXPAHEHHSI 3/I0POBBS U

cOOI0OZICHHSI HOPM 3KOJIOTMUECKOro IOBE/IEHUs B OKpYKarolllel cpeie

OCYIIECTBIISATh MOUCK HHGOPMAINH (PU3NUECKOTO COJIEPKAHUS B CETH
NHTepHeT, Ha OCHOBE HMMEKOUIUMXCSA 3HAHUNW U NYTEM CpaBHEHUSA
JIOTIOJTHATEIFHBIX HCTOYHUKOB BBIJACIATH WHGOPMAIUIO, KOTOpas

ABIIACTCA HpOTHBOpe‘{HBOﬁ WJIA MOYKET OBbITh HGI[OCTOBepHOI\/'I

HCIIOJIB30BaTh IIPU  BBINIOJIHCHUU y‘-I@6HBIX 3a11aH1/1ﬁ HAay4YHO-




1.19

HOMYJISIPHYIO JINTEPaTypy (GU3NYECKOTO COAEP)KaHUs, CIPABOYHBIE
Marepuainsl, pecypcbl cerh MHTepHer; BuageTh NpuUEMaMHU
KOHCIIEKTUPOBAHUs TEKCTa, IpeoOpa3oBaHus MHGOpMALUU U3 OJHON

3HAKOBOM CUCTEMBI B IPYTYIO

CO3/aBaTh COOCTBEHHBIC MUCHMEHHBIE U KPATKUE YCTHBIC COOOIICHHSI,
0000m1as wHGOPMAIMIO M3 HECKOJIBKUX HCTOYHUKOB (PU3NUYECKOTO
COJICp)KaHUsI, B TOM 4YHUCIEC NYOJIMYHO MPEICTABISATh PE3yIbTaThI
MPOCKTHOM WJIM HUCCJIEIOBATEIbCKOW JCATEIBHOCTH, IIPH 3TOM
IPaMOTHO HCIIOJIb30BAaTh WM3YyYEHHBIM ITOHATUWHBIN ammapar Kypca

(bu3HKH, COMPOBOXKIATH BHICTYIJICHUE MPE3eHTaUeH

1.20

9 KIIACC

Kon
NpoBepsieMoro
pe3yJbTara

1.1

1.2

1.3

IPU BBIMOJHEHUN Y4EOHBIX MPOEKTOB M HCCIEIOBAaHUN (PU3NUECKUX
IIPOLIECCOB PACHPENeNiATh 00SI3aHHOCTU B IPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  33Ja4aMM, CJEIUTh 3a BBIOJHEHUEM IUIaHA
JNIEUCTBUA M  KOPPEKTHUPOBaTh  €ro, aJeKBAaTHO  OLICHUBATh
COOCTBEHHBI BKIAJ B JCATENBbHOCTb TPYMIMbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aUMOJICMCTBHE,  MpPOSBISIL  TOTOBHOCTh

pazpemiaTh KOHQIUKTHI

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOT'0 00111er0 00pa30BaHUsA

HCIIOJIB30BaTh U3yUYEHHBIE MIOHATHUS

pas3iuyaTh SBICHUS II0 ONMCAHUIO UX XapaKTEpHBIX CBOWCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBJICHHE
pacrno3HaBaTh NPOSBIECHHE W3YYEHHBIX (U3MYECKUX SBJICHUH B
OKpY’KaloIlleM MHpe, B TOM 4ucie (U3NYEcCKue SBICHHUS B MPHUPOJIE,

IIPU 3TOM TEPEBOJUTH MPAKTUYECKYIO 3a7jauy B Y4eOHYIO, BBLACIATH

CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKN) PUBNUECKUX SIBICHUN

1.4

ONHKCBHIBATh H3YYEHHBIE CBOWCTBAa Tel M (PU3MUECKUE SBJICHUS,
UCHONB3YS (U3MYECKHE BENUYMHBI, NPU ONHCAHUM TPABUIBHO
TPaKTOBaThb  (PU3MYECKUI  CMBICA  HCHOJB3YEMBIX  BEJIWYMH,
0003Ha4YeHHs U eUHUIIBI PU3NYECKUX BEJIUYUH, HAXOAUTH (OPMYJIbI,

CBSI3bIBAIOIME JIAaHHYIO  (PU3MUECKYI0 BEJIUYMHY C JAPYTUMH




L.5

BEJIMYMHAMHU, CTPOUTh TIpaUKd  HM3YYEHHBIX  3aBUCHMOCTEH

(bU3HYECKUX BEINYNH

XapaKTepu30BaTh CBOMCTBA Tell, (DU3MUECKHUE SIBICHUS W TPOIIECCHI,
UCIONIBb3YSl M3yYEHHbIE 3aKOHBI, MpPU HTOM JaBaThb CIOBECHYIO
GOpMyIMPOBKY 3aKOHAa W 3alHChIBAaTh €r0  MaTeMaTHYeCKOe

BBIPpA)KCHUEC

1.6

OO0BSCHATH (PU3UYECKHE MTPOLECCHl U CBOMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CUTyallUd IPaKTUKO-OPUEHTUPOBAHHOIO  XapakrTepa:
BBISIBJISATh IPUUUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JIOTMYECKHX WIaroB C IOMOIIbIO 2 — 3 H3Y4YEHHBIX CBOWCTBA

(1)I/I3I/I‘ICCKI/IX ﬂBJ'IGHHfI, (bmnqecxnx 3aKOHAa UJIKM 3aKOHOMEPHOCTHU

1.7

pemiate pacuéTHbele 3aJauyu (omuparoniyecss Ha cucremy u3 2 — 3
YpaBHEHHUII), WCIONB3ys] 3aKOHBI W (OPMYJIBI, CBSI3BIBAIOIINEC
dbusznyuecKkue BETUYMHBI: Ha OCHOBE aHallkM3a YCJIOBHUS 3a7auu
3aMUChIBaTh KPAaTKOE YCIOBHUE, BBIABISATH HEAOCTAIOIIME  HIIN
M30BITOYHBIC JaHHBIE, BEIOUPATh 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE
JUISl pelIeHusi, MPOBOJUTh PacyEThl U OLIEHUBATh PEATUCTUYHOCTD

MMOJIYYCHHOI'O 3HAUCHUA Q)HSI/I‘ICCKOI;'I BCJINMYHMHBI

1.8

1.9

pacno3HaBaTh IMPOOJEMBI, KOTOPBIE MOXHO PEUINTh IPH HMOMOIIN
(bu3MUECKUX METOJIOB, UCIOJb3Ysl ONMCAHUE UCCIEAOBAHUS, BBIACIAThH
IIPOBEPSIEMOE TPEAIIONO0KEHUE, OLIEHWBATh NPABUIBHOCTh IOPSIKA
MIPOBEICHNUS UCCIIEOBAHUA, [EJIaTh BBIBOJABI, HWHTEPIPETUPOBATH

pe3yabTaThl HAOIIOCHHIA U OITBITOB

MPOBOJANTH OIBITHl M0 HAOJIOMCHUI0 (U3NYSCKUX SBICHHA WIN
(buU3MYECKUX CBOWCTB TENI: CAMOCTOSTEIHHO COOMpAaTh YCTAHOBKY W3
M30bITOYHOTO Habopa 000pYyIOBaHUSA, ONMUCHIBATH XOJ OMBITA M €ro

pe3yabTaThl, GOPMYIUPOBATH BBIBOBI

1.10

1.11

OPOBOJIUTH MPH HEOOXOJMMOCTH CEpUI0 TMPSIMBIX H3MEPEHUH,
ompenensisi CpeaHee 3HAYCHHE H3MeEpsieMOoM BeTU4YHHBI ((POKyCHOE
paccTosHUe coOuparomeil JTUH3bI), 000CHOBBIBATH BBHIOOP crocoba

U3MepeHus (U3MEPUTENBHOTO Ipubopa)

MPOBOJIUTh HCCJICIOBAHHUE 3aBUCUMOCTEH (U3MUECKUX BEITUYUH C
WCIIOJIb30BAaHUEM TPSMBIX HU3MEPEHUM: IIaHUPOBATH HCCIEIOBAHUE,
CaMOCTOSITEIbBHO COOUpaTh YCTaHOBKY, (DUKCHUPOBATh PE3YIbTAThI

HOJ'Iy‘IGHHOfI 3aBUCHUMOCTH (I)I/ISI/ILICCKI/IX BCIIMYHMH B BUIC Ta6J'II/II_II/I




rpaduKoB, IeaTh BHIBOJIBI 110 Pe3yIbTaTaM UCCIIETOBAHMS

1.12

IPOBOJIUTh  KOCBEHHbIE  H3MEPEHHs  (U3NYECKUX  BEIMYHUH:
IUIAHUPOBATh U3MEPEHMS], COOMPATh 3KCIEPUMEHTAIbHYIO YCTAHOBKY
U BBIIOJHATH H3MEPEHUs, CIEAys IPEIIOKEHHOW HHCTPYKIIMH,
BBIYUCIIATh 3HAYEHUE BEIWYUHBI M aAHAIM3UPOBATh IIOJyYCHHBIC

pe3yNbTaThl ¢ YYETOM 3aJJaHHOM MOTPEIIHOCTH U3MEPEHU I

1.13

1.14

CO6J'IIO,I[aTB ImpaBujia TEXHUKH 0e30macHOCTH IIpu pa60Te C

J1abopaTopHBIM 000pyI0OBaHUEM

pa3nuyaTth OCHOBHBIC MPHU3HAKH W3YYEHHBIX (PM3MUECKUX MOJEINEH:
MaTepHalibHasi TOYKa, a0COIOTHO TBEPJIOE TEJI0, TOUSUHBIH UCTOYHHUK
CBETa, JIyd, TOHKAas JIMH3A, IIJaHETapHas MOJENb aroMa, HYKJIOHHas

MOJCJIb aTOMHOI'O AJIpa

1.15

XapaKkTepu30BaTh MPUHIUIBI JCHCTBHS M3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HAa HMX ONUCAHHUSA, HUCIHOJIb3Ys
3HaHHUS O CBOWCTBaX (DM3MUSCKUX SBJICHHA H HEOOXOJIUMBIC

Q)HSHQGCKI/IG 3aKOHOMCPHOCTH

1.16

UCIIOJIB30BAaTh CXEMbl M CXEMAaTUYHbIE PUCYHKH H3YYEHHBIX
TEXHUYECKHUX YCTPOMCTB, U3MEPUTEIIBHBIX npuOopoB u
TEXHOJIOTUYECKUX IPOLIECCOB IPH PEHICHUU Y4eOHO-IIPAKTHYECKUX
3aJa4, ONTUYECKUE CXEMBI JJIsl IOCTPOEHUS U300paKEHUH B IIJIOCKOM

3epKaie ¥ coOuparomieit JTMH3e

1.17

OPUBOAUTH TNpHUMEPHl (HAXOAUTH MH(MOPMAIMIO O MpHUMEpax)
MPAKTUYECKOTO UCIIOJIb30BAHUS (PU3NYECKUX 3HAHUH B MOBCEIHEBHON
KHU3HM JUid  oOecriedeHHss O€30HMacHOCTH TNpu  OoOpallleHuH ¢
npuOoOpaMy U TEXHUYECKHUMH yCTPOWCTBAMHU, COXPaAHEHMsI 3/I0POBbS U

CO6J'IIOI[6HI/I$I HOPM 35KOJIOTUYCCKOTO IIOBCICHUA B Oprma}omeﬁ cpeac

1.18

OCYIIECTBIISATh MOUCK MH(POPMAINHN (PU3HUECKOTO COACPKAHUS B CETH
NHTepHeT, caMOCTOSTENIBHO (QOpMYIHpYs TOWUCKOBBIA  3arpoc,
HAaXOAUTh TYTU  OINpPEHECIEHUs  JOCTOBEPHOCTH  IOJYYEHHOU
nH(pOpMaIMi Ha OCHOBE WMEIOIIMXCS 3HAHWA W JIOTIOJHUTEIHHBIX

HCTOYHUKOB

1.19

UCMOJb30BaTh NPU  BBINOJHEHHMM YYEOHBIX 3aJaHMA  HAy4HO-
NOMYJSIPHYIO JIUTEPATypy (PU3MUECKOro COJEp)KaHUs, CIpPaBOYHBIE
MaTtepuainsl, pecypchl cetu HTepHeTr; Biamete  npuéMamu

KOHCIEKTUPOBaHHUS TEKCTa, MpeoOpa3oBaHusi HHGOPMAILIMU U3 OJIHOU




3HAKOBOW CHUCTEMBI B IPYTYIO

1.20

CO3/1aBaThb COOCTBEHHBIE IMCBMEHHBIE M YCTHBIE COOOIIEHUS Ha
OCHOBe HWH(POpPMAMM W3 HECKOJIbKUX HCTOYHHUKOB (HPU3UIECKOTO
COJepXkKaHUs, MyOJIMYHO MPEACTABIATh PE3yJbTaThl MPOEKTHOW WIIN
UCCIICIOBATEIIbCKOW  JAEATENBHOCTH, TNPH  3TOM  T'PaMOTHO
UCIOJIb30BaTh U3yYEHHBIN MOHATUHHBIN anmnapar U3y4aeMoro paszieia
(GU3MKKH W CONMPOBOXKIATh BBICTYIUIGHHWE NpPE3CHTAMEed ¢ y4&TOM

0COOEHHOCTEH ayAUTOPUH CBEPCTHUKOB

1.21

IIPU BBIMOJHEHUN YYEOHBIX MPOEKTOB M HCCIEIOBAaHUN (PU3NYECKUX
MPOIIECCOB paclpeneisaTh 00S3aHHOCTH B TPYIIE B COOTBETCTBUU C
MIOCTaBJICHHBIMM  33Ja4aMM, CJIEAUTh 34 BBINOJIHEHUEM IUIAHA
JIEUCTBUA M KOPPEKTHUPOBaTh  €ro, aJeKBAaTHO  OLICHUBATh
COOCTBEHHBI BKIAJ B JCATENBbHOCTb TPYIMIMbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWUMOJICMCTBHE,  MpPOSABISIL  TOTOBHOCTh

pazpemiaTh KOHQIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIIACC

Kon
pa3neia

Kon

3JIeMEeHTa
®U3UKA U EE POJIb B IIO3HAHUU OKPYXAIOILET'O MHUPA

IIpoBepsieMble 31€eMEHTHI COAePKAHUSA

1.1

Ousuka — Hayka O Tmpupone. SIBIeHHUS NPUPOIbL.
®usnueckue SBICHUA: MEXAHHYECKHE, TEIUIOBBIE,

OJICKTPHUYCCKUE, MArHUTHBIC, CBETOBBIC, 3BYKOBEIC

1.2

Ouznyeckue BenuuuHbl. M3Mepenune  usmueckux
BenuunH.  ®usmueckue  npubopsl.  [lorpemHocTh

u3MepeHuil. MexayHapoaHas CUCTeMa eTUHUI]

1.3

1.4

1.5

ECTCCTBCHHOHay‘lHHI‘/‘I MCTOA IIO3HAHUA: Ha6JHO,Z[eHI/IC,
IMOCTAaHOBKA HAY4YHOI'O BOIIPOCA, BBIABUKCHHC T'MIIOTC3,
OKCIICPUMCHT II0 IIPOBCPKE TIHUIIOTEC3, 00BsACHEHHE

Ha0JII0/1aeMOT0 SIBJICHUS
Onucanue pU3NUECKUX SBICHUM ¢ TOMOLIbIO MOJIENIEN

[IpakTrueckue paboThI:

N3mepenue paccTossHAMN.

N3mepenue 00bEMa KUAKOCTU U TBEPIOTO TENA.
Ornpezenenne pa3MepoB MajbIX TEJ.

N3mepenune TemmepaTypbl IPU MOMOILIU KHJIKOCTHOTO

TEPMOMETPA U JAaTUUKA TEMIIEPATYpPBI

INEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHUU BEILIECTBA

2.1

22

2.3

CrtpoeHue BeniecTBa: aTOMbl U MOJIEKYJIbI, UX pa3MEphl.
OneITbl,  OKa3bIBAKOIIUE  JUCKPETHOE  CTPOCHHE
BEIIECTBA

JBuwxenne uyactun BemectBa. CBA3b  CKOpPOCTHU
JIBUKEHMSI 4YacTHIl C TeMmIeparypoid. bpoyHoBckoe
nBUKeHue, Tuddy3us

B3aumopeiicTBue YacTHI] BEIIECTBA: IPUTSKEHUE U

OTTAJIKMBAaHHC




24

ArperaTHble COCTOSIHMSI BEILECTBA: CTPOEHHE Ta30B,
KUAKOCTEH U TBEPABIX  (KPUCTAUIMYECKUX)  TeEIl.
B3auMocBs3p MeXJly CBONHCTBAMM BELIECTB B Pa3HbIX
arperaTHpIX COCTOSIHMSIX M MX aTOMHO-MOJIEKYJISIPHBIM

CTPOCHUEM

2.5

OcobenHoctu arperaTHbIX COCTOSIHUH BOJEBI

2.6

[IpakTryeckue pabOTHI:

Ouenka jauamerpa aTromMa METOJOM  psjoB  (c
HCIIOIb30BaHueM ¢oTorpaduii).

OnBITHI MO HAOIOICHUIO TEILIOBOTO PACIIUPEHIS Ta30B.
OnbITHI o OOHaPYKEHHIO JeHCTBUS CHIT

MOJIEKYJIIPHOTO PUTSKEHUS

JIBWDKEHUE U B3AUMOJIEVICTBUE TEJI

11 Mexanuueckoe JIBUKECHUE. PaBHOMepHOE 51
' HEPAaBHOMEPHOE JIBUKCHHE
39 Ckopoctb. CpenHsisi CKOPOCTb IpU HEPABHOMEPHOM
' JBUKEHUU. Pacd€r myTH 1 BpeMEHM JBUKEHUS
SIBnenune mHepuuu. 3akoH uHepuuu. B3aumopeilictBue
33 T€J KaK MPUYMHA U3MEHEHUsI CKOPOCTH JBUKEHUS TEll.
Macca kak Mepa HHEPTHOCTH Teja
34 [InotHOCTH BemecTBa. CBA3b MIIOTHOCTH C KOJIMYECTBOM
' MOJIEKYJ B eIMHUIE 00BbEMA BELECTBA
3.5 Cuna xak XxapakTepUCTHKa B3aUMOJIEHCTBUS Tell
36 Cuna ympyroctu u 3akoH ['yka. V3amepenue cuiibl c
' MIOMOLIBIO JUHAMOMETPA
37 SIBnenue TAroreHus u cuia TsokecTu. Cuia TSHKECTH Ha
' Ipyrux mianerax. Bec tena. Hesecomocts
18 Cuna tpeHusa. TpeHHE CKOJIBXEHHS M TPEHHE IOKOS.
' Tpenue B IpUpoAe U TEXHUKE
1.0 Cio)keHHe CWi, HANpaBJIEHHBIX MO OJHOW MPSIMOM.
' PaBHOnelicTBYIOIIAsA CHIT
[IpakTuyeckue pabOTHI:
3.10 OnpeneneHne CKOPOCTH PAaBHOMEPHOIO  JIBUYKEHUS

(I_HapI/IKa B KHUOKOCTH, MOACIN QJICKTPHUYCCKOTO




3.11

3.12

aBToMoOMIIT W Tak jainee). OmpenencHue cpeaHei
CKOPOCTH CKONIbXKEHHS Opycka WIM [Iapuka 1o
HaKJIOHHOW  TuiockocT.  OmpeneneHue  IIOTHOCTH
TBEPIOTO Tena. OnbITHI, JEMOHCTPHUPYIOIINE
3aBUCUMOCTh pacTshDKeHus (nedopmManuu) mpyKUHBI OT
MPWIOKEHHON  cuiibl.  ONBITBI,  JEMOHCTPHUPYIOIINE
3aBUCHMOCTD CHJIbI TPEHHUS CKOJIBKCHUS OT Beca Tejla U

XapakTepa COMPHKACAIOLINXCS TOBEPXHOCTEH

@usnyeckue SABICHUS B IIPUPOJE: NIPUMEPHI ABUKEHUS C
pa3MYHBIMKM CKOPOCTSIMHU B JKUBOW U HEKUBOU IPUPOLE,

JICCTBHE CUJIBI TPEHMSI B IIPUPOJIE U TEXHUKE

TexHuueckue yCcTpoucTBa: TUHAMOMETP, NOAIINITHUKA

TIABJIEHME TBEP/IBIX TEJI, )KUIKOCTEI 1 TA30B

Hasnenue TtBEporo Tena. CrocoObl yYMEHBLICHUS U

+ YBEJIMUCHUS JTABIICHUS
42 JlaBnenue raza. 3aBUCUMOCTb JaBJICHUS raza oT 00bEMa,
' TEMIEPATypPhl
43 [Tepenava maBieHus TBEPABIMH TEIAMHM, KHIKOCTSIMHU U
' razamu. 3akoH [lackans. [TneBMaTHyYecKre MaIIuHbBI
3aBUCHMOCTh  JABJICHUS JKUJAKOCTH OT TIyOWHBI
4.4 I'unpocratuueckuii napagokc. CooOIiaromumecs cocybl.
IMunpaBirueckre MEXaHU3MBI
ATtMmocdepa 3emiin u atMocepHoe aasneHue. [lpuunnsl
45 CYILIECTBOBAHMS BO3AYIIHONH 000m0uku 3emiu. OmbIT
' Toppuuennu. 3aBUCUMOCTb aTMOC(EPHOTO J1aBICHUS OT
BBICOTHI HaJ YPOBHEM MOps
16 N3smepenue armocdepHoro npaeneHus. [lpuGopsr s
' U3MEpEeHHs aTMOC(HEPHOTO AaBICHUS
JlelictBue XUAKOCTHM M Ta3a Ha NOTPYKEHHOE B HUX
4.7 Teno. BrlTankuBaromas (apxumenoBa) cuia. 3aKOH
Apxumena
4.8 [lnnaBanue ten. Bo3ayxoruiaBanue
49 [IpakTudeckue pabOTHI:

HccnegoBanme 3aBHCHMOCTH Beca Tella B BOAE OT




00béMa TOTpYKEHHOWM B OJKHAKOCTH YacTH TeJja.
Onpenenenne BBITAIKUBAIOLIEH CUIIBI, JEMCTBYIOLIEH Ha
TENO,  NOrpyk€HHOe B  KuUAKOCTb.  IIpoBepka
HE3aBUCUMOCTH BBITAJKUBAIOUIEH CHJIbI, JEUCTBYIOLIECH
Ha TeJIO B JKUAKOCTH, OT Macchl Tena. OmBITHI,
JEMOHCTPUPYIOLIUME  3aBUCHMOCTb  BBITAJIKHMBAIOLIEH
CHJIBI, IEHCTBYIOLIEH Ha TENO B JKUAKOCTH, OT 00BEMA
MOTPYKEHHOMW B JKHUJKOCTb YaCTH TEJIa U OT IJIOTHOCTH
xuakoctu.  KoHcTpywpoBanue — apeomerpa  WIH

KOHCTPYUPOBaHME  JIOAKM U  OIpejeneHue e

Ipy30M0IbEMHOCTH

dusznueckue  SABJICHUS B NIPUPOJAC.  BIUSHHC
4.10 aTMOC(EpHOT0 JIaBJICHUSI HAa )KUBOW OPTraHU3M, IJIABAHHE

pBIO

TexHuueckue yCTPONCTBA: COOOIIAIOIIUECS COCYIIBI,
i1l YCTPOMCTBO  BOJONPOBOJA, THUIPABIMYCCKUN TIpece,

MaHOMeTp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC,

apeomerp

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexanunueckas padora
5.2 Mexanuyeckas MOITHOCTb
53 IIpocTble MexaHM3MBI: pblyar, OJOK, HaKJIOHHas
' miockocTh. [IpaBuino paBHOBecHs! pplyara
54 [Ipumenenue nmpaBuiia paBHOBECHS pblyara K 0JI0Ky
«3omoroe  mpaBuio»  MexaHuku.  Koadduument
5.5 I0JIE3HOTO JNeNCTBUS MEXAHU3MOB. [Ipocteie
MEXaHHU3MBbI B OBITY U TEXHHUKE
5.6 [loTenunanpHas SHEPTUM TeNA, MOJHATOrO HaJ 3eMIIEN
5.7 Kunernueckas sHeprus
53 [lonHas mexaHudeckas SHEprus. 3aKOH M3MEHEHUs U
' COXpaHEHUS MEXaHUYECKON SHEPIUU
[IpakTuueckue padbOTHI:
5.9 Omnpenenenue pabOTHI CUIIBI TPEHUS IPU PaBHOMEPHOM

ABMJXCHUM TEJla IIO FOpPISOHTﬁJ'IBHOf?I IMOBEPXHOCTH.




Uccnenosanue YCJIOBUM paBHOBECHS pbryara.
N3mepenune KIIJ[ HakimonHol mniockoctu. M3ydeHue

3aKOHAa COXpaHCHUA MEXaHHYeCKOM OHEPIrun

dusndyeckue SABJICHUS B opupoac: pblHaru B TEIC

5.10
YeJlIoBeKa
TexHudeckue yCTpOMCTBA: pblyar, IIOJBUXKHBIA U
5.11 HETOJBY)KHBIA OJIOKH, HAKJIIOHHAs IUIOCKOCTh, MPOCTHIE
MEXaHU3MBbI B OBITY
8 KVIACC
Kox Kon
IIpoBepsieMble 31€eMEHTHI COAePKAHUA
paszeJia 3J1eMeHTa
TEIUJIOBBIE ABJIEHU A
OCHOBHbBIE  IOJIOKEHHSI  MOJIEKYJISIPHO-KHHETHYECKON
TEOpUM CTpOEHHUs BemlectBa. Macca u  pa3mepsl
6.1
MoJieKysn.  OmBITBI,  TOATBEPKIAIOIMIMNE  OCHOBHEBIC
MOJIOKEHHSI MOJIEKYISIPHOKUHETUYECKON TEOpUH
Mopnenn  TBEpAOro, JKUAKOIO U ra3000pa3HOro
6.2 cocrosiHMil BemecTBa. Kpucramnmueckue u amopdHbie
Tena
OObscCHEHHE CBOICTB ra3oB, )KMJIKOCTEH U TBEPABIX TEJ
6.3 Ha OCHOBE TIOJIO)KEHUH MOJIEKYJISIPHOKUHETHUECKOMN
6
TEOPHH
6.4 CmauuBaHue U KalWUISIPHbIE SIBICHUS
6.5 TemoBoe pacmMpeHue u cxaTue
Temmneparypa. CBs3b TemmepaTypbl €O CKOPOCTBIO
6.6
TEMJIOBOTO ABMYKEHHSI YacTHUI]
Buytpennss sueprust. Crioco0bl H3MEHEHHsI BHYTPEHHEH
6.7
SHEpruu: Terionepeaya i copepiieHue padoThbl
Bunsl Temonepenaun: TEIIONPOBOTHOCTh, KOHBEKITHS,
6.8
U3Iy4YeHue
6.9 KommuectBo  temmoTel.  YIenpHas — TEINIOEMKOCTH




BCIICCTBA

TemsiooOMEH M TEIOBOE pPaBHOBECHE. Y paBHEHUE

6.10
TEIUIOBOTO OanmaHca
611 [InaBneHue u oTBEpIeBaHNE KPUCTATUTMYECKUX BEIIECTB.
. VY ienpHas TEnaoTa niaBJICHUs
[TapooOpa3zoBanue u  KoHAeHcamus.  Mcmapenue.
610 Kunenne. VYnmenpHass  Temiora  mapooOpa3oBaHUS.
' 3aBUCHMOCTh TEMIIEPATYPhl KUTIEHUS OT aTMOC(EPHOTO
JTABJICHUS
6.13 BnaxHocTs Bo3ayxa
6.14 DHeprus TOIMBa. Y IeJabHas TEII0Ta CrOpaHus
[Ipunnuner  pabotel  TermoBbix — asurateneit  KITJ]
6.15 TEIJIOBOTO JABUTATEINs. TeIIOBbIC JBUTATENM M 3aluTa
OKpY>Karolleu cpeibl
3aK0H COXpaHEHUs U MPEBPAIICHUS YHEPTUH B TETUIOBBIX
6.16
rporeccax
[IpakTrueckue paboThI:
OnbIThI o OoOHapyKEHHUIO JIEHCTBUS cuI
MOJICKYJISIPHOTO TIPUTSKEHUSI.
OnpIThl TIO BBIPAIIMBAHUIO KPUCTAJJIOB TMOBAPEHHOM
COJIU WJIU caxapa.
OnbITHI 110 HAOIIOIEHUIO TETJIOBOTO PACHIMPEHUs Ta30B,
KUJKOCTEN U TBEPBIX TEIL.
Ormpezenenne naBieHUs BO3ayXa B OAJIJIOHE MITIPHUIIA.
6.17 OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTDH JIABJICHUS

BO3/lyXa OT €ro 00bEMa U HArpEeBaHUS W OXJIAKICHUS.
[IpoBepka rumoTe3pl JHMHEHHOW 3aBUCUMOCTH JIJTMHBI
CTOJIOMKA KHUJIKOCTH B TEPMOMETPHUECKOH TpyOKe OT
TEeMIIepaTyphl.

HaGmronenne w3MeHeHUs BHYTPEHHEW JHEpPIHH Tella B
pe3ynbTaTte Terionepeaadn 1 paboThl BHEITHUX CHII.
UccnenoBanue siBjeHUsT TEIIIOOOMEHA MTPU CMEIIMBAHUHT

XOJIOTHOW U TOpsiYEN BOJBI.




6.18

OHpGI[eJIeHI/Ie KOJINYECCTBAa  TCIIJIOTHI, MOJIY4YCHHOT'O
BOJIOM NpU TEIUIOOOMEHE € HArpeTbiM METaUIMYECKUM
LWIAHAPOM.

Onpenenenue ynenbHON TEINIOEMKOCTH BELLECTBA.
HccnenoBanue mpouecca UCIapeHusl.

OmnpeneneHne OTHOCUTENILHON BIaXKHOCTH BO3/yXa.

OHpe,Z[CJ'ICHI/IC y,I[CJ'IBHOfI TCIJIOTHI IJIaBJICHUS JIbJA.

dusnyeckue SBJICHUS B MPHPOJAC: IMMOBEPXHOCTHOE
HATSOKCHHUE W KaNWULIPHBIC SIBICHHUS B IPHUPOJE,
KpHCTAJUIBI B Tipupoje, uanydenne CoHIa, 3aMep3aHue
BOJIOEMOB, MOPCKHE OpH3BI; 00pa30BaHUE POCHI, TYMaHa,

HHCA, CHCTra.

6.19

TexHudeckue  yCTpOWCTBA:  KallWJULIPBI, IIPUMEpHI
HCIIOJIb30BAaHUS KPUCTAIIOB, JKUJIKOCTHBIA TEPMOMETP,
JaT4UK TEMIIEpaTypsl, TEPMOC, CHCTEMa OTOILICHUS
JIOMOB, THUTPOMETpBI, NCUXPOMETp, MapoBas TypOuHa,

ABUTaTCJIb BHYTPCHHCTO CrOpaHus.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE SABJIEHU A

7.1 Onexrpuszanus Tei. J[Ba poja 3JeKTpUUECKUX 3apsiioB
B3aumopneiictBue 3apsbkeHHbIX Ten. 3akoH Kynona

7.2 (3aBHCHMOCTB CHJIBI B3aUMOJCHCTBUS 3apsKEHHBIX TE OT
BEJIMYMHBI 3apsII0B M PACCTOSHUS MEKIY TEJIaMH)
Onexrpudeckoe nose. Hanpsk€HHOCTb JIEKTPUUECKOTO

7.3 nosid. [IpyHIMN cynepno3uuuy 3JIEKTPUYECKUX MOJIEH
(Ha Ka4eCTBEHHOM YPOBHE)
Hocurtenu »siexTpuueckux 3apsaoB. OJIEeMEHTapHBIN

7.4 anekTpuyeckuil 3apan. Ctpoenue aroma. llpoBonHuku n
TUDJIEKTPUKN

7.5 3aKOH COXpaHEHMsI IJIEKTPUUECKOTO 3apsiia

6 ONEeKTpUYECKH  TOK.  YCIOBHS  CYHIECTBOBAHMS

' ANEKTPUYECKOT0 TOKa. ICTOUHMKH TOCTOSTHHOTO TOKa
7.7 HevictBus AIEKTPUIECKOTO TOKa (TerioBoe,




XMMHAYECKOE, MAarHuTHOE). OJEKTPUYECKUHA TOK B

KHUOKOCTAX U ra3ax

Onexkrpuueckas uenb. Cwia TOKa. OIEKTPUUECKOE

7.8

HanpsHKEHUe

CornpoTuBieHue MIPOBOJIHUKA. VY ensHOE
7.9

CONIPOTUBJICHHE BELIECTBA
7.10 3akoH OMa aJ1s1 yyacTKa Lenu

[TocnenoBarenbHOE W MapaUIEIbHOE  COCIUMHEHUE
7.11

MIPOBOIHUKOB

Pabota u MOIIHOCTH SJIEKTPUYECKOTO TOKA. 3aKOH
7.12

Jxoyinsa — Jlenna

DNEeKTPUYECKHE IEeNH M IMOTPEOUTENN 3ICKTPUICCKOM
7.13

sHepruu B ObITy. KopoTkoe 3amblkaHue

IlocTtosnnble MarHuThel. B3anmMonelcTBUE HOCTOSHHEBIX
7.14

MAarHuToB

MarautHoe T1ojie. MarHuTtHoe T1ojie 3eMIM KU €ro
7.15

3HaUeHHE I )KU3HU Ha 3eMile

OmneiT Opcrena. MaruutHoe 1oJie 3JeKTPUUECKOro TOKa.
7.16

[IpuMeHeHne 37eKTPOMarHuTOB B TEXHUKE

JlelicTBME MarHUTHOrO IOJS HA MPOBOJHUK C TOKOM.

DNeKTpOABUTATENb TOCTOSSHHOTO TOKa. Mcmonp3oBaHue
7.17

3JEKTPOJIBUTaTeNe B TEXHUYECKUX YCTpPOMCTBaX M Ha

TpaHCIopTe

OTIBITH ®dapanes. SIBnenue 3JIEKTPOMArHUTHON
7.18

naaykuuu. [Ipasuno Jlenna

DNeKTpOTeHepaTop. Croco0mI MOJTYYCHUS
7.19 JJIEKTPUYECKON  DHEPIUH. ONeKTpoCTaHIIMM  Ha

BO300OHOBIISIEMBIX UICTOYHHKAX YHEPTUU

[IpakTuueckue pabOTHI:

OnbITHI 0 HAOTIOJCHUIO DIIEKTPU3AIMU TNl HHIYKIUEH
7.20

U IIPU CONPUKOCHOBEHMH.

UccnenoBanue nA€UCTBHS DJIEKTPUYECKOrO IO  Ha




MNPOBOAHHKHU U OUIJICKTPUKH.

COopka ® mIpoBepKa pabOTHl DIEKTPUUYECKON I
MOCTOSTHHOTO TOKa.

W3mepenue u peryanpoBaHue CHIIbI TOKA.

H3MepeHne u peryampoBaHue HAPSKEHHUS.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYILETO Yepe3
PE3UCTOp, OT CONMPOTUBJICHUS PE3UCTOPA U HAIPSHKEHUS
Ha pe3UCTOpE.

OHBITBI, ACMOHCTpHUPYIOIIUC 3aBUCHUMOCTH
ANEKTPUYECKOTO COMPOTHUBIICHUS MPOBOJHUKA OT €ro
JUIMHBI, TJIOIIAN MTONEPEYHOr0 CEUeHUS U MaTepuaa.
[IpoBepka mpaBuna CIOXKEHHS HANPSOKEHUA  TIpU
IOCJIEZIOBATEIbHOM ~ COEIMHEHUH JIBYX pE3HUCTOPOB.
[IpoBepka mpaBuia A CHIbI TOKA MPHU MapalieIbHOM
coeMHeHUU  pe3uctopoB.  OmpeneneHue  pabOThI
NEKTPUYECKOTO TOKa, HIYLIEro 4Yepe3 Ppe3UucTop.
OnpeneneHue  MOIIHOCTH — DJIEKTPUYECKOIO  TOKa,
BbIJIeJIsIEMOl Ha pe3ucTope. VccnenoBanue 3aBUCUMOCTH
CWJIBI TOKa, UAYHIETO 4Yepe3 JaMIIOUKY, OT HAMpsKEHHS
Ha Hell. Onpenenenue KIIJ[ narpeBarens. MccnenoBanue
MarauTHOI'O BSaHMOI[efICTBHSI IIOCTOSHHBIX MAarHuTOB.
W3ydeHne MarHUTHOTO T0JIsi TOCTOSIHHBIX MarHUTOB MIPU
uxX oOwveaMHeHMM M pasaeneHud. MccnenoBanue
JeMCTBUS AIIEKTPUYECKOTO TOKA Ha MAarHUTHYIO CTPEJIKY.
OneIThl, JEMOHCTPUPYIOIIME  3aBUCHUMOCTb  CHJIBI
BSaHMOHCﬁCTBHH KaTylmlKyu ¢ TOKOM W MarHuTa OT CHJIbI
TOKa M HalpaBleHHs TOKa B Karymke. 3yuenue

JIECTBUS MarHUTHOTO MOJS Ha INpOBOAHUK C TOKOM.

Konctpynposanue 54 U3y4YeHue paboThI
3IIEKTPOJIBUTATEITS. N3mepenne KII/
3JIEKTPOJABUTATEIILHON YCTaHOBKH. OnbIThI o

HNCCIICOOBAHHUIO SABJICHUSA SHCKTpOMaFHHTHOf/'I HHAYKIUU:

HUCCICIOBAaHUC W3MCHCHHI 3HAYCHHUS U HaITpaBJICHUA




WHAYKIMOHHOI'O TOKa

7.21

7.22

®usnyueckue SBJICHUS B MPUPOJIE: DIIEKTPUUECKUE
SBIICHUS B  arMmocdepe, DIJICKTPHUUECTBO  JKUBBIX
OpraHM3MOB, MarHWTHOE ToJje 3emiiu, Apeld MmooCcoB,
pOJIb MAarHUTHOT'O TOJIA ISl )KU3HU HA 3eMile, MOJISIPHOE

CHUAHUC

TexHuueckue ycTpoicTBa: 3JIEKTPOCKON, aMIepMeTp,
BOJIBTMETP, PEOCTaT, CUETUUK DIIEKTPUUECKON 3HEPruu,
JJIEKTPOOCBETUTENFHBIE  TPUOOPBI,  HarpeBaTeNbHbIC
ANEKTPOIIPUOOPHI (mpumepsr), JIIEKTPUYECKUE
MPEJOXPAHUTEIH, 3JIEKTPOMArHuT, 3JEKTPOJIBUTATEINb

IIOCTOAHHOI'O TOKA, rCHCPAaTOp NOCTOAHHOI'O TOKA

9 KIIACC
Kon
Kon anemenra [IpoBepsiemble 271EMEHTBI COAEPIKAHUS
paszena
MEXAHUYECKUE SABJIEHUA
81 Mexanuyeckoe JABMXKEHHE. MarepuainbHas TOYKA.
. Cucrema orcuéra

8.2 OTHOCUTENBHOCTh MEXAHUUYECKOTO JIBUXKEHHS

8.3 PaBHOMepHOE NpSAMONIMHENHOE IBUKEHUE
HepaBHomepHoe mnpsimosinHeiHoe nBrkeHue. CpemHsis

8.4 W MTHOBEHHasi CKOpPOCTb Teja MpU HEPaBHOMEPHOM
JIBI>KEHUH

8
9.5 VYckopenue. PaBHOyCKOpEeHHOE MPSIMOJIMHEMHOE
' JBUKEHUE

8.6 CBobOonHoe nagenue. OneITh [ anunes
PaBHOMepHOE nBMXKEHHME 1O OKpyXHOCTU. llepuon u

8.7 yactoTa oOparmieHus. JIuHelHass W yriaoBas CKOPOCTH.
LenTpocTpeMUTENbHOE YCKOPEHHE

8.8 [TepBsiii 3akoH HproTOHA

8.9 Bropoii 3akon HetoToHa




8.10

Tperuii 3akon HerotoHa

8.11 [TpuHIUTT Cynepno3uIuu CUl
8.12 Cuna ynpyroctu. 3akoH ['yka
%13 Cuna TpeHMsl: cuJla TPEHUS CKOJIbKEHMsI, CUJIa TPEHUs
' IIOKOSI, IpYT'He BUbI TPEHUS
g 14 Cuna TsKECTM M 3aKOH BCEMHUPHOIO TITOTEHHUS.
' YckopeHue cBOOOIHOTO NaieHUs
815 JBuxenne  munaHer  Bokpyr  Connua.  Ilepsas
' KOCMMUEcKasi CKopocTb. HeBecoMocTh 1 neperpysku
816 PaBHOBecue MaTepuaibHONM TOYKH. AOCOIIOTHO TBEPAOE
' TEN0
217 PaBHoBecue TBEpPHOro Tena € 3aKpEIUVIEHHOW OCBIO
' BpaiieHus. MomeHT cuibl. LleHTp Tsxectn
8.18 Nmnynsc Tena. U3menenue ummnynbca. IMnyabce cuiibl
8.19 3aKOH COXpaHEHMsI UMITYJIbCA
8.20 PeaktuBHOE ABMXKEHNE
8.21 Mexanudeckasi paboTa U MOITHOCTb
829 Pabora cun Tsxectw, ynpyroctd, TpeHus. CBA3b
' SHEpPruu u paboTbl
823 [lorenumaneHass dSHeprus Tena, MOJHATOrO  Haj
' MTOBEPXHOCTHIO 3eMIIH
8.24 [ToTenunanpHas 3HEpPrUs CKATON MPYKUHbI
Kunernueckas sHeprus. Teopema O KHHETHYECKOU
8.25
SHEPrUuu
8.26 3aKOH COXpaHEHMs] MEXaHUYECKON YHEPTHH
[IpakTuueckue padbOTHI:
Omnpenenenue cpeaHeil CKOPOCTH CKOJbKEHHUs Opycka
WM JIBWJKEHUS IIapuka IO HAKJIOHHOW IJIOCKOCTH.
Omnpenenenne yCKOpeHUsl Tena MpU PABHOYCKOPEHHOM
8.27 NBIDKEHHUH 110 HAKJIOHHOW IIOCKOCTH.

UccnegoBanue 3aBUCHUMOCTH NTYTH OT BPEMEHU MpHU
PaBHOYCKOPEHHOM JIBIKEHHH 0€3 Ha4adbHON CKOPOCTH.
[IpoBepka rHUMNOTE3BI: €CAU NPH PABHOYCKOPEHHOM

JABHXCHHUU 0e3 HadaJIbHOU CKOPOCTH IIYTH OTHOCATCA




KaK psl HEYETHBIX YHCEN, TO COOTBETCTBYIOIUE
MIPOMEKYTKH BPEMEHHU OJIMHAKOBBI.

HccnenoBanue 3aBUCMMOCTH CHJIbI TPEHUSI CKOJIb)KEHUS
OT CWJIbl HOPMaJbHOro JasieHus. OrmpeneneHue
ko3(duuuenta TpeHus ckoabxkeHus. Omnpenenenue
KECTKOCTU TMpyxkuHbl. OrnpeneneHue padOThl CHIIBI
TPEHUsT TpU PAaBHOMEPHOM JIBXKEHMH Tella 110
TOPU30HTAIBLHOM MOBEpXHOCTH. OrmpeneneHue padoTh
CWJIBl  YOpyrocTh  Ipu  HoabéMe  Ipy3a C
WCIOJb30BAHUEM  HEMOJABMXKHOTO U IOJBHKHOTO

OJIOKOB

dusznueckue SBICHUS B IMpupoAcC: IMPUIUBBI U OTJIMBEI,

8.28 nBuKeHue IulaHeT COJHEYHOM CHUCTEMbI, PEaKTHUBHOE
JIBMDKCHUE KMBBIX OPTaHU3MOB
820 Texnudyeckne  yCTpOWCTBAa:  CHUAOMETP,  JATYHKH

IIOJIOXKEHUS, PACCTOSHMS U YCKOPEHUS, PAKEThI

MEXAHUYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarensHoe JBHXKXCHUC. OcHOBHEBIE XapaKTCPUCTHKH

> KOJIeOaHMI1: TIEPHUO/I, 4YaCTOTa, AMILUIUTYAA
95 Maremarnueckuit u NIPYKAHHBIN MasITHUKHU.
' [IpeBpartiieHre SHEPrUU IpU KOJIeOATEIbHOM IBUKEHUU
93 3aryxaromue KoyiebaHusi. BwlHyXJeHHBbIE KosieOaHus.
' Pesonanc
Mexannueckre BoJIHbI. CBOWCTBa MEXaHUYECKUX BOJIH.
94 [IpononbHble M nonepedHble BONHBL. JlJIMHA BOJHBI U
' CKOpPOCTh €€ pacrnpoCcTpaHeHUs. MeXaHU4YEeCKUE BOJIHBI
B TBEPJIOM TEJIE, CEHCMUYECKUE BOJIHBI
9.5 3Byk. I'pomkocTh 1 BbICcOTa 3ByKa. OTpaxxeHHe 3ByKa
9.6 WHupa3Byk u yapTpa3Byk
[IpakTuueckue padbOTHI:
OmnpeneneHue 4acToThl M Hepuoja  KojebaHuit
97 MaTeMaTH4eCKOro MasiTHUKA.

OHpe)lCJICHI/IC YacCTOThI n nepuoaa KoJIeOaHMH
IMPYXUHHOI'O MasiTHUKaA

HccnegoBanne 3aBHCHMOCTH nepuoaa KoJIeOaHM




MIOABEIIEHHOTO K HHUTH TIpy3a OT JJIUHBl HUTH.
HccnenoBanne 3aBUCUMOCTH — TepHoja  KoieOaHui
IIPYKUHHOTO MasTHMKa OT Maccel rpysa. IIposepka
HE3aBHUCUMOCTH nepuoaa Kose0aHui rpys3a,
MIOJBEIIEHHOIO K HHUTH, OT MacChl Ipy3a M JKECTKOCTH
npyXuHsl. I3mepenue yckopeHus cBOOOIHOTO MaieHUs
®usnyeckue SABICHUS B IPUPOJE: BOCHPUATUE 3BYKOB
9.8 J)KUBOTHBIMH, 3EMJICTPSACEHUE, CEUCMUYECKUE BOJIHBI,
LIYHAMH, X0
0.9 TexHudeckue yCTpOMCTBA: 3XOJOT, HCIOJIb30BAaHUE
' yIBTpa3ByKa B ObITY U TEXHUKE
SJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHbBI
101 ONEKTPOMarHuTHOE I0JIE. DJIEKTPOMArHUTHBIE BOJIHBL.
' CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH
10.2 [IIxana 31eKTPOMAarHUTHBIX BOJIH
103 OnexTpoMaruuTHas npupoja csera. CKOpOCTb CBeETa.
' BonHoBBIE CBOlICTBA CBETA
10 [IpakTuueckue padbOTHI:
10.4 N3yueHne CBOWCTB  3JEKTPOMArHUTHBIX BOJH €
MTOMOIILI0 MOOUITBHOTO TenedoHa
duznyeckue SABICHUS B HpHUpoje: OHOJIOTHYECKOoe
10.5 JENCTBHE BUJIUMOTO, yAbTParOIETOBOIO u
PEHTI€HOBCKOI'O N3JIy4eHUN
10.6 TexHuueckue YCTPOMCTBA: HCIIOJIb30BaHUE
' AJIEKTPOMAarHUTHBIX BOJIH AJI1 COTOBOM CBSI3U
CBETOBbBIE ABJIEHUA
11.1 JlyueBas monenb cBeta. ICTOYHUKHM cBETa
11.2 [IpsimonnHENHOE pacpoOCTpaHEHHUE CBETA
113 OTtpaxenue ceta. [1mockoe 3epkano. 3aKoH OTpaKeHUS
11 ' cBeTa
114 [Ipenomsienne cBeta. 3aKOH NPEIOMIIEHUS CBETA.
' [TosnHOE BHYTpEHHEE OTpaKEHHE CBETa
11.5 JInnza. Xop j1ydeii B IMH3E
11.6 Onrtuyeckast cuctema QoToarnmnapara, MUKpOCKONa |




TCJICCKOIIa

I'maz kak onTuueckas cucrema. bauzopykocte u

11.7
JAJIbBHO30PKOCTh
118 Paznoxenne Oenoro ceera B criektp. OnbiTel HeloTOHA.
' CrnosxeHue cieKTpajabHBIX IIBETOB. Jlucnepcus cBeTa
[IpakTuueckue paboOTHI:
HccnenoBanne  3aBUCHUMOCTH  yIjla  OTPaKEHMUs
CBETOBOI'O JIy4a OT yIJia MaJeHHUs.
W3yuenne xapakTEepUCTHK H300paXeHUs NpeaMera B
IJIOCKOM 3€pKaje.
HccnenoBanne  3aBUCHUMOCTH — yrjla  IIPEJIOMIICHMUS
CBETOBOTI'O Jy4a OT yrJja MaJieHusl Ha TPaHUIIEe «BO3IYX —
11.9 CTEKJIION.
[Tonydyenue u300pakeHHWil C TOMOIIBIO COOMpArOIIeH
JIMH3BI.
Omnpenenenrue (GOKYCHOTO PACCTOSHHUSI W ONTHYECKOU
CHUJIBI COOMPAIOIIEH JTUH3HI.
OMnBITHI O PA3JIOKEHUIO OEJIOTr0 CBETa B CIIEKTP.
OnpITbl MO BOCHPUATHIO LIBETA MPEIMETOB IpPHU UX
HaOJII0/ICHUU Yepe3 I[BETOBbIC (PUIBTPHI
®duznyeckue sBIeHUS B npupoje: 3atMeHust ConHua u
11.10 JIyHbl, 11BeTa Tel, ONTHYECKHE SBJICHHUS B arMocdepe
(uBeT HEOa, pedpakius, paxyra, MUPax)
111 TexHuueckue YCTPOMCTBA:! OYKH, [IEPUCKOII,
' ¢doTroanmnapar, ONTHYECKUE CBETOBObI
KBAHTOBBGIE ABJIEHUA
121 OmnwiTel Pezepdopna u muianerapHas MOJENb aToMma.
' Mogens aroma bopa
122 Hcnyckanne u morjiouieHue cBeTa aToMOoM. KBaHTBHI
12 . JIunenyaTele CIIEKTPBI
12.3 PanuoaktuBHOCTE. Anb(da, 6eTa- 1 raMMa-u3IydeHHs
124 Crtpoenne aromHoro sapa. HykioHHas Mopaenb
' aTOMHOTO si1pa. M30Tons!
12.5 PanuoaktuBHble mpeBpamienus. [lepuon momypacmnana




ATOMHBIX AICP

Snepuble peakuuu. 3aKOHbBI COXPAHEHUS 3apsAI0BOrO U

12.6
MaccoOBOI'0 YHUCE
12.7 OHeprus cBA3M aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU
198 Peakuuu cunresa u aenenus anaep. MICTOUHUKY SHEPIUM
' CouHIia 1 3831
2.9 Snepnas osHepreruka. JlelicTBUE€  PpaJlMOAKTHUBHBIX
' M3JIy4E€HUH Ha )KUBbIE OPraHU3MbI
[IpakTuueckue pabOTHI:
HaGntonenne CIUIOMIHBIX W JMHEHYATHIX CIEKTPOB
1210 U3JIy4EHHUS.
HccnenoBanne TPEeKOB: M3MEPEHUE SHEPTUM YaACTHULIBI
0 TOPMO3HOMY TTyTH (110 (hoTOrpadusim).
W3mepenune paanoakTHBHOTO (poHA
®usnyeckue SBICHUS B IPUPOJE: ECTECTBEHHBIN
paAOaKTUBHBIN ¢bon, KOCMHYECKHE Jy4H,
12.11 PaANOAKTUBHOE W3JIyYEHUE NPUPOAHBIX MHUHEPAIOB,
JEHCTBUE PpAJUOAKTUBHBIX W3IYYEHUH HA OpraHu3M
YeJloBeKa
1212 Texuuueckue YCTPOMCTBA: CIIEKTPOCKOII,

I/IHI[I/IBI/II[yaJ'ILHHﬁ AO03UMETP, 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 NMPEAMETHBIM pe3yJibTaTaM
0230BOr0 ypOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanusi Ha ocHoBe ®PT'OC

[lonnmanne ponmu  (QU3MKK B HAYYHOH  KapTHHE  MHpa;
c(hOpMUPOBAHHOCTH 0a30BBIX MPEICTABICHUI O 3aKOHOMEPHOU CBS3H
¥ TI03HABAEMOCTH SBJICHUH NPUPOABI, O POJM OSKCIEPUMEHTAa B
¢uszmke, o cucTeMooOpa3ywmieil poau (U3UMKA B  Pa3BUTUHU
€CTECTBCHHBIX HAayK, TEXHHUKH M TEXHOJOTHH, 00 3BOJIOIHH
bu3nYeCKUX 3HAHUN W UX POJIK B IEJIOCTHON €CTeCTBEHHOHAYYHOU
KapTHHE MHUpA, O BKJIAAEC POCCHUHCKMX U 3apyOEKHBIX YUEHBIX-
(GbU3UKOB B pa3BUTHE HAyKU, OOBSICHEHHE IMPOLIECCOB OKPYKAIOIIETO

MHpa, pa3BUTHUC TCXHUKU U TEXHOIOT I

3HaHUs O BHJAAX MaTepuu (BEIIECTBO M TMOJIE), O JBIKCHHH Kak
crocobe CyIIecTBOBaHUsI MaTepUH, 00 aTOMHO-MOJIEKYJISIPHON TEOPUU
CTPOEHHS BEILIECTBA, O (U3MYECKON CYIIHOCTU SIBICHUN NPUPOIbI
(MEXaHUYECKHX, TEIJIOBBIX, OJJIEKTPOMArHUTHBIX M KBAaHTOBBIX);
YMEHHE pa3anyath SBJICHUS 10 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOe SIBICHUE;
YMEHHE paclo3HaBaTh MPOSBIECHUE U3YUEHHBIX (PU3UUECKUX SBICHUM
B OKPYXalOUIEM MHpE, BBIIEIAS HUX CYIIECTBEHHBIE CBOWCTBA
(mpu3HaKH)

BnaneHne oOcHOBaMM MOHATHMMHOIO amnmapara ¥ CHMBOJHUYECKOIO
A3blKa (PU3UKU U UCIOJB30BaHME MX JUIsl peuleHHs] y4eOHBbIX 3ajiad;
YMEHHUE XapaKTepu3oBaTb CBOWCTBA Tel, (U3NYECKHE SIBICHUS U

MPOIIECCHI, UCTIOJIB3YsI PYyH/IAMEHTAIbHBIC U IMITUPUIECKUE 3aKOHBI

YMeHne onmceBaTh HN3Yy4YCHHBIC CBOMCTBA TeN U CbI/ISI/I‘—IeCKI/Ie SIBJICHUA,

HCIIOJIb3YA (I)I/IBI/I‘-ICCKI/IC BCIIMYHHBI

Bnagenue ocHOBaMH METOAOB HAay4YHOTO TIO3HAHUS C y4ETOM
CcOOJIOIEHHsT MPaBMII O€30MAaCHOTO TpyAa: HAOIIOACHUE (PU3HMUECKUX
SIBJIEHUM

YMEHHE CAMOCTOATEIbHO COOMpATh AKCIEPUMEHTAIbHYIO YCTaHOBKY




U3 JaHHOTO Habopa 00OpYIOBaHMS MO WHCTPYKLHUH, OMUCHIBATH XOJ
OTIBITA U 3AIMCHIBATD €0 PE3yIbTAThI, (HOPMYIHUPOBATH BBIBOIBI;
MIPOBEJICHUE MPSIMbBIX U KOCBEHHBIX U3MEPEHUN (PU3NUECKUX BETUYHH:
YMEHHE IUIAaHUPOBATh HM3MEPEHHs, CaMOCTOSATEIBHO CcOOMpPaTh
SKCIIEPUMEHTAIIBHYI0  YCTAHOBKY [0 HMHCTPYKLUHH, BBIYUCIATH
3HAUEHUE BEJIMYMHBl M aHAJIU3UPOBATH IIOJIYYEHHBIE PE3YJIbTAThl C
Y4€TOM 3a/IaHHOU MOTPEMIHOCTH PE3yIbTaTOB U3MEPEHU;
IIPOBEJICHUE  HECIOXKHBIX  SKCIEPUMEHTAIbHBIX  HCCIIEIOBaHMIA;
CaMOCTOSITENIbHO  COOMpaTh OAKCHEPUMEHTAIbHYI0 YCTaHOBKY U
IPOBOAMTH  MCCIEAOBAaHWE [0  UHCTPYKUUH,  MPEIACTABIATH
MOJIyYE€HHBIE 3aBUCUMOCTH (U3UYECKUX BEIMYMH B BUJIEC TaOIUIl U
rpauKOB, yYUTHIBATH IMOTPEITHOCTH, JIENIaTh BHIBOJIBI IO PE3yJIbTaTaM

HCCIICOOBaHUA

[ToHnMaHWe  XapakTepHBIX  CBOHCTB  (pU3MUYECKMX  Mojelei
(MaTepuanbHas TOYKa, aOCOJIOTHO TBEPIOE TENO, MOJECIH CTPOCHUS
ra3oB, XHJIKOCTeH M TBEPIBIX TeEJ, IUIAHETapHas MOJCIbh aToMa,
HYKJIOHHasi MOJEJIb aTOMHOTO sJipa) U YMEHHE NPUMEHSITh UX Ui

00BICHEHHS (1)I/ISI/I‘ICCKI/IX IIpoucccoB

VYMmeHue oOBSACHATH (PU3MUYECKHE MPOLECCHl U CBOMCTBA Tell, B TOM
qyucie€ W B KOHTEKCTE CHUTyalUud MPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISABIISITH IPUUNHHO-CJIEICTBEHHBIE CBSA3H U
CTPOUTH OOBSICHEHHE C ONOPOM Ha M3yuyEHHBIE CBOICTBA (PU3NUECKUX

HBJ'IeHHfI, (I)PBH‘IGCKI/IC 3aKOHBI, 3aKOHOMEPHOCTHU U MOACIIN

VYMeHue pemarh pacu€THble 3agauu (Ha Oaze 2 — 3 ypaBHeHHil),
UCTIONB3Yysl 3aKOHBI W (OpPMYJBI, CBS3BIBAIOIINE  (H3UIECKUE
BEJIMYMHBI, B YACTHOCTH, 3allMCHIBATh KpPaTKOE YCJOBHE 3aayM,
BBISIBIISATh HEAOCTAIOLIME JIaHHbIC, BBIOUPATh 3aKOHBI U (OPMYIIBI,
HEOOXOAUMBIE ISl €€ pelIeHus], CI0JIb30BaTh CIIPABOYHbIC JTaHHBIE,
IPOBOJUTHh PACUYETHI U OIEHHUBATh PEATUCTUYHOCTH MOJYYEHHOTO
3HAa4YeHUs1 (PU3NYECKON BEIMYMHBI; YMEHHUE OINPEENATh Pa3MepHOCTh

(I)H3H‘-ICCI(Oﬁ BCIIMYHUHEI, HOJIy‘-ICHHOﬁ IIpUu pCHICHUH 3a1a4n

YMeHHue XapakTepu3oBaTh IIPUHLHUINBI  ACUCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHcCJIe OBITOBBIX MHPUOOPOB, U MPOMBIIIICHHBIX
TEXHOJIOTMYECKUX IPOLECCOB 10 UX ONMUCAHUIO, UCIIONb3Ys 3HAHUS O

CBOMCTBAaX (DU3WYECKUX SBIEHUW W HEoOXoaumbie (u3nueckue




3aKOHOMECPHOCTH

10

VYMeHHE UCNONb30BaTh 3HAaHUS O (U3WYCCKUX SBJICHUSAX B
MOBCEIHEBHON KM3HM JJIs1  oOecrmeueHHss O€30HMacHOCTH  NPHU
oOpamieHUn ¢ OBITOBBIMH ~ TIpUOOpaMH W TEXHUYECKUMH
YCTPOMCTBAMM, COXPAHEHHUS 3/I0pOBbSI W  COONIONEHUS HOPM
9KOJIOTUYECKOTO TIOBEJCHHS B OKPYXAloIIeH cpele; MOHUMAaHUe
HEOOXOMMOCTH MPUMEHEHHS JOCTHKCHUH (PU3MKH U TEXHOJIOTHM

A PalOHAJIBHOI'O ITPUPOAO0ITI0JIb30BAHU S

11

OnelT TOMCKa, NpeoOpa3oBaHUs M MpeACTaBiIeHUS HHPOpMAIUU
(U3HYECKOTO COJEp)KaHUs C HCIOJIb30BaHUEM HH()OPMAIIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTHI; YMEHHUE OLEHUBATH JIOCTOBEPHOCTH
MOJIyYeHHOW WH(OpPMAIIMM HA OCHOBE WMCIONIMXCA 3HAHWHA H
JIOTIOJIHUTEIBHBIX ~ MCTOYHUKOB, YMEHHME  MCIOJb30BaThb  IPHU
BBITIOJIHCHUHM YY€OHBIX 3aJlaHui HayYHO-TIOMYJISIPHYIO JIUTEPATYPY
(bu3MYECKOro CONep:KaHus, CIPaBOYHbIE MaTepuaibl, PECYpChl CETU
WNurtepuer; BiameHue 0a30BbIMM  HaBBIKAMH  IIpeoOpa3oBaHUA
uH(pOpMallMd U3 OJHOM 3HAKOBOM CHCTEMBI B JAPYIyl0; yMEHHE
co31aBaTh COOCTBCHHBIC ITMCHMEHHBIC M YCTHBIC COOOIICHHS Ha

OCHOBC I/IH(l)OpMaI_II/II/I N3 HECCKOJIBKUX MCTOYHHUKOB




INIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMbBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 31€eMEHT COepPKAHUSA
1 MEXAHUWYECKUE ABJIEHUA
. Mexanuueckoe aBukeHHe. MatepuanbHas Touka. Cucrema  OoTcuéra.
' OTHOCUTETHHOCTD JIBHKECHUS
PaBHOMepHOE M HepaBHOMEepHOE nBIKeHUE. CpenHss ckopoctb. Dopmyna s
1.2 BBIYHCIICHHSI CpETHEN CKOPOCTH: V = S/t
PaBHOMEpHOE TIPSIMONMHEWHOE JIBHMOKEHUE. 3aBUCHMOCTh KOOPIWHATHI TENa OT
BPEMEHH B CIy4yae pPABHOMEPHOTO MPSIMOJIMHEWHOTO JIBUKEHUS:
13 (1) =x,+vt
['paduku 3aBUCHUMOCTH OT BpPEMEHHU [UIsl MPOEKIHH CKOPOCTH, MPOCKIUU
MepeMenICHNs, TyTH, KOOPAWHATHI IPU PABHOMEPHOM TPSIMOJIMHEHHOM
JBUKCHUH
3aBUCHUMOCTh KOOpJIMHATBl TeJa OT BPEMEHU B CIIy4ae PaBHOYCKOPEHHOTO
MPSIMOJTMHEHHOTO JBUYKCHUS
2
Sl =v,, #1+a,* ;
2
DopMynel JUISI TPOCKIIUU TIEPEMEIICHUS, TPOCKIIMA CKOPOCTH M TPOCKITUU
YCKOpPEHUS IPU PAaBHOYCKOPEHHOM MPSIMOJIMHEHHOM JIBUKEHUH:
2
1.4 .sx(r)=vﬁx-r+ax-%.
U.\'('f) =Upy T4, 1,
a, (f)=canst,
Ul.‘fz - Ul.'rz =2£TT.S'_T
['padmku 3aBUCHUMOCTH OT BPEMEHU Ml MPOCKIUU YCKOPEHUS, IMPOEKIINH
CKOPOCTH, TIPOEKIIMU IEePEMEIICHUs, KOOPJIUHATHl IPU PABHOYCKOPEHHOM
NPSIMOJIMHEHHOM JIBH>KEHUU
CBobOonHoe maneHue. PopMyITbl, OMUCHIBAIOIINE CBOOOJHOE TaJCHUE Tella 10
1.5 BEePTHKAIH (JBWKEHHE TeJda BHU3 WM BBEPX OTHOCHUTENBHO ITOBEPXHOCTH

3emnu). ['paduxu 3aBuCMMOCTH OT BpeMEHM s NPOEKLUUU YCKOPEHHS,




IOPOEKIUM CKOPOCTH U KOOPAMHATBI IpU CBOOOJHOM TaJ€HUM Tejla I10
BEPTUKAIH
CkopocTh pPAaBHOMEPHOIO JIBMJKEHHUsl Teja 10 OKpyxkHocTtu. HampaBnenue

CKOpPOCTH.

®opmyna i BBIUUCICHUS CKOPOCTH Ye€pe3 paguyc OKPYKHOCTH U TEPUO]

oOparreHus:
2nR
L=
T

LlenTpocTpeMuTenbHOe yckopeHue. HampaBieHue [EHTPOCTPEMHUTEIHLHOTO

1.6 yckopeHnus. @opmyia Jisl BBIYUCIIEHUS YCKOPEHUS:
2
a. = v
R
®dopmyia, CBSI3bIBaIOIIAsI IEPUOJ M YACTOTY OOpaIeHUS:
1
V= —
T
Macca. ITnotHocTs BemecTBa. @opmyiia 71l BBIYUCICHUS TTIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas pusnueckas BenuurHa. CioxeHue cui
1.9 SIBnenne nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaBlIeHHOCTb BEKTOpa YCKOPEHUS TeJla U BEKTOpa CUJIbI, IEHCTBYIOIIEH Ha
TEJ0
B3anmopencrteue ten. Tperuit 3akod Herorona:
1.11 F p _Fl—}z

1.12

TpeHI/IC IMOKOs U TPCHUC CKOJIbXKCHUA. GDopMyna IJI BBIYUCIICHUA MOJAYJISI CHUJIBL

TPCHUS CKOJILXKCHUA:




F_=u-N

1.13

Hedbopmamus Ttena. Yupyrue u Heynpyrue nedopmanuu. 3aKoH yHOPYrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

1.15

BCCMI/IpHOG TATOTEHHE. 3aKOH BCCMHUPHOI'O TAT'OTCHUSA:

m, -m,
F=g L1 _2%
R
Cuia TsokecTd. Y CKOpeHre CBOOOIHOTO MaJeHus.
®opmyna s BEIYMCIECHUSI CUJIbI TSKECTHU BOIM3H noBepxHocTH 3emiu: F = mg.
JIBmxenue rranet Bokpyr Counia. [lepBas KocMU4ecKasi CKOPOCTb.

HesecomocTs 1 neperpysku
Nmnynbe Tena — BekTopHast pusmyueckasi BeIMUMHA.
p=mb

I/IMHy.TIBC cucTeMnl Tea. MI3MeHeHue HUMITYyJIbCA. I/IMHYJ'ILC CHJIBI

1.16

1.17

3aKOH COXpaHEHUsl UMITYJIbCa JJIs1 3aAMKHYTOM CUCTEMBI TEN:
D=nyU; i, =const
PeakTnBHOE nBIDKEHNE

Mexannueckasi pabota. @opmyria it BEIYUCICHUS paOOThI CUJTBI:

A=F5ooscx

Mexann4deckas MOIITHOCTD:

=24
I

1.18

Kunernueckas u MOTCHIHAJIbHAasA SHCPIUs. d)opMyna JUIA BBIYMCIICHUA

KHHETHISCKOU OHCPIUU:

HE)E
Ey ="

TeopeMa 0 KHHETHYECKOM SHCPIUH. qbopMyna JUIS. BRIYMCIICHUS MOTEHIIAIBLHOM




OHCPIruM T€jia, IOAHATOrO

Haxg 3eMIIEH:

E,=mgh

Mexanndeckas OHEPIu-i:

E=E;.+E 2
119 3aKOH COXpaHEHUs1 MEXaHNYECKOM sHeprun. PopMyiia Jijisl 3aKOHA COXPAHEHUS
MEXaHUYECKOM YHEPIUU B OTCYTCTBHME CWJI TpeHUs: E = const.
[IpeBpalieHre MEXaHMYECKOW SHEPTUH MPU HAJTUYUH CUJIbI TPEHHUS.
[IpocTeie MexaHU3MBI. «30JI0TOE IPABUII0» MEXAHUKH.
Poruar. Moment cunsi: M - Fl.
VYciioBue paBHOBECHS pbluara:
M +M +..=0
1.20
[TonsrkubIi 1 HenoaABWXKHBIN 0510ku. KITJ[ mpocThix MexaHNU3MOB,
n= A‘E[ME:&HE.H
Aﬂrpaqema
JlaBnenue TBEPAOTrO TEINA.
dopmyna 11 BBIYUCIICHUS JABJICHUS TBEPAOIO Tea:
F
pP= G
191 JlaBneHue raza. ATMocqepHoe AaBlICHHE.
. I'mapocraTnyeckoe 1aBlIeHHE BHYTPH KUJIKOCTH.
@Dopmyna 175 BEIYUCIECHUS JaBICHUS BHYTPU KHUIKOCTH:
P=pgh+Px,
1.22 3axoH [lackans. ['mapaBaudeckuii npecc
3akoH Apxumena. Popmyna Au8  ONPEACICHUS BBITAIKUBAIOLIEH CHIIBI,
JIEHCTBYIOIIEH Ha TEJO, NOTPYKEHHOE B KUJKOCTh WM Ta3:
1.23

F_jlm_ =pgV

YcnoBue nnaBanus Teia. [lmaBanue CYI0B U BO3AYXOILIIABAHUEC




1.24

1.25

Mexanudeckue KojeOaHus. AMIUIMTYAa, TEPUOJ W YacTOTa KOJIeOaHMIA.

®dopmyiia, CBSI3BIBAIONIAs YACTOTY M MIEPUOJI KOJICOaHU]:

Marematuueckuii M NpPYKUHHBIM MasTHUKU. [IpeBpalieHue sSHepruu Impu

KoJIe0aTeIbHOM JABUXKXCHUH

1.26

3aryxaromue kojaebaHus. BeiHykaeHHbie konebanus. Pezonanc

1.27

1.28

MexaHn4decKkrue BOJIHEL. HpOI[OJ'IBHBIe " IIOIIEPCYHBIC BOJIHBI. I[J'II/IHa BOJIHBI KU

CKOPOCTb PacCIpOCTPAHECHUS BOJIHBI:

h=v-T

3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpa’keHUE 3BYKOBOH BOJIHBI Ha T'paHMIIE

IByX cpell. IH(pa3ByK U ylIbTpa3ByK

1.29

1.30

Ipaxmuueckue pabomul

H3mepenne cpenHeil MIOTHOCTH BEIIECTBA; apXMMEIOBOM CHIIBI; KECTKOCTH
OPYXKUHBL;, KO3(PPUIIMEHTa TPEHHUS CKOJbXKEHHUS; paOOThl CHJIBI TPEHUS, CHIIbI
YIOPYTOCTH; CPEIHEH CKOPOCTH IBMKEHMsI Opycka IO HAKJIOHHOM IUIOCKOCTH;
yCKOpeHusi Opycka MNpu JBUKEHUM IO HAKIOHHOW IIOCKOCTH; YacTOThl M
nepuofa KojeOaHuM MaTeMaTHYeCKOro MasTHHMKA; 4YacTOThl M IepHoja
KOJICOAHUH TPY>KUHHOT'O MAasiTHUKA; MOMEHTA CHJIBI, ACWCTBYIOLIETO Ha phIYar;
paboThl CWJIBI YNPYrOCTH MpPH MOJIBbEME Ipy3a C MOMOILBIO HEMOABHKHOTO
6J10Ka; pabOTHI CUJIBI YIPYTOCTH MPHU MOIBEME Ipy3a ¢ NOMOUIbIO MOJBUKHOTO
61o0Ka.

WccnenoBanue 3aBUCHMOCTH apXMMEIOBOM CHUJIBI OT 00BbEMa MOTrpy:KEHHOMN
YacTH TeJla U OT IUVIOTHOCTH KMJIKOCTH; HE3aBUCHUMOCTH BBITAIKMBAIOIIEH CHUIIbI
OT Macchl Teja; CUJIbl TPEHUS CKOJIbKEHHSI OT CHJIbI HOPMAJIbHOTO JTaBJICHUS U OT
poJla TIOBEPXHOCTH; CHJIBI YIPYIOCTH, BO3HUKAIOLIEH B NpPYXHUHE, OT CTENEHU
nedopmaluu NPy KUHBI;, YCKOPEHUsI OpyCKa OT yrila HakJOHAa HAaINpaBIISIONICH;
nepuoa (4acToThl) KoJieOaHUI HUTSHOTO MasTHHKA OT JUIMHBI HUTH; MEpUoAa
Kojie0aHUM MPYXUHHOTO MasTHUKAa OT MacChl Ipy3a M KECTKOCTU INPYKUHBI,
UCCIIEIOBaHME HE3aBHUCHUMOCTU TepHoja KoJeOaHWH HHUTSHOTO MasTHHUKA OT

Macchl rpy3a. [IpoBepka ycioBus paBHOBECHS pblyara
Qusuueckue s61eHUss 6 nNpupoode: TIPUMEPHI JBUKEHHS C Pa3IUYHBIMU
CKOPOCTSIMH B KMBOW M HEXUBOU MPUPOJE, NEHCTBUE CHIIBI TPEHUS B IPUPOAE U

TEXHUKEC, TMPUIHNBBI W OTIWUBBI, JABMXCHUC IIJIAHCT Conueynon CUCTEMBI,




PEaKTUBHOE IBHIKEHHUE KUBBIX OPIaHU3MOB, PbIYaru B TEJC YEIOBEKA, BIUSIHUE
aTMOC(EepHOro JaBJCHUS Ha >KMBOM OpraHu3M, IUIaBaHHE pbIO, BOCIPHUITHE

3BYKOB JXUBOTHBIMHU, 3EMJICTPSACCHUC, celicMUYecKue BOJIHBI, IYHAMH, 2XO

Texnuueckue yCWlpOlZCWlGCl.‘ CIIMAOMETP, OATYHUKH IIOJOXKCHHUA, PaCCTOAHUA H
YCKOpPCHUA, OUHAMOMCTpP, I[MOAIIWIIHUKH, PAKETbhI, pblYyar, HOI[BH)I(HBIﬁ n

HeHO,I[BI/I)KHblf/'I 6.]'IOKI/I, HAaKJIOHHas IINIOCKOCTb, IMPOCTBIC MCXAaHU3MBI B 6BITy,

151 COOOILAOIMECS] COCYAbl, YCTPOWCTBO BOJONPOBOJAA, I'MAPABIMYECKUN IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBONH HAcoOC, apeoMeTp, 3XOJIOT,
UCTIOJIb30BaHUE YIIBTPA3BYKa B OBITY H TEXHUKE

2 TEIUJIOBBIE ABJIEHU A
OCHOBHBIE  TIOJIOKEHUSI  MOJIEKYJIIPHO-KMHETUUYECKON TEOpUM  CTPOCHUS

2.1 BemiecTBa. Mojienu TBEPOTro, JKUAKOTO M Ia3000pa3HOr0 COCTOSIHUN BEILECTBA.
Kpucrammmdeckue u amopHbie Tena

59 JBmwkenue duactur BemiecTBa. CBA3b CKOPOCTM JIBMJKEHUS 4acTUL[ C

' Temrneparypoil. bpoyHoBckoe nBmkenue, mudy3us

23 CMauuBaHue U KalWUISPHbIE SIBICHUS

24 TemioBoe paclIupeHue U cxaTtue

2.5 TennoBoe paBHOBECHE

Y Buyrpennsas sneprus. Pabora u Temonepenada Kak CHOCOObl M3MEHEHUS

' BHYTPEHHEH 3HEpruu

2.7 Buael Tenonepenaun: TEMIONPOBOJHOCTh, KOHBEKIMUS, U3IIy4CHHUE
Harpesanue wu oxnaxnenue T1en. KommdectBo — TemynoTsl.  YjaenbHas
TEMJIOEMKOCTD:

2.8
O=am(t,—1)
3aKOH COXpaHEHWS PHEPrMM B TEIJIOBBIX MpOIleccax. YPaBHEHHE TEILIOBOTO
Oananca:

2.9
QO +0, +..=0
Ucnapenne u koHueHcanusa. M3meHeHHe BHYTPEHHEW SHEpPruu B IpoIECCce

. UCnapeHuss W KoHAeHcauuu. KumneHue IKUOKOCTH. YJelpHas TeroTa

' napooOpa3oBanusi: L = Q/m

2.11 BnaxnocTs BO3ayxa




2.12

2.13

2.14

2.15

[InaBnenne wu Kpuctauzauus. V3mMeHeHHe BHYTPEHHEW »HHEpPruu Ipu

IJIaBJICHUU U KpUCTAJJIM3AalIUN. YILGJIBHaSI TCILIOTA IIJIaBJICHUA:

,_0

m

BHyTpeHHsIst SHEpTHsl CTOPAaHUs TOIUIMBA. Y IeJIbHAS TEIJIOTa CrOPaHUs TOIUIMBA:
q=0/m

[punuuns! padots! TermoBbix Asuratencii. KI1/1 reruioBoro apuratens

Ilpakxmuueckue pabomul

W3mepenne yaenbHOW TEMIOEMKOCTH METAINIMYECKOr0 LUJIMHAPA; KOJIWYECTBA
TEIJIOTHI, TOJYYEeHHOTO BOJOW KOMHATHOW TeMIiepaTypbl (DUKCUPOBAHHOM
Maccbl, B KOTOPYI OIIYIIEH HarpeTblidi IMWIMHIAP; KOJHUYECTBA TEIUIOTHI,
OTAAHHOI'0 HAarpeThiM LWJIMHAPOM, IOCJIE OIYCKaHWs €ro B BOJY KOMHATHOM
TEMIIEpaTypbl; OTHOCUTEIBHON BIIAXKHOCTU BO3[yXa; VYAEIbHOM TEIUIOTHI
IJIAaBJICHUS Jbja. MccnenqoBaHWe M3MEHEHHsS TEMIIEpATypbl  BOABI  MPH
pPa3IMYHBIX YCIOBUSX; SIBJCHUS TEIUIOOOMEHa IMPH CMEIIMBAHUHM XOJIOAHOW M

FOpH‘I@fI BOJbI; IIpoLeCcCa NCIapCHus

2.16

Qusuueckue s61eHUs 8 npupode: TIOBEPXHOCTHOE HATSDKEHUE U KallWJUIIpHBIC
ABJICHUSL B NPUPOJE, KPUCTAIIBI B IpHUpoae, uznydenue CoiiHla, 3aMep3aHue

BOJIOEMOB, MOPCKHE OpH3bl; 00pa30BaHUE POCHI, TyMaHa, HHEesl, CHera

2.17

3.1
3.2
33

Texnuueckue ycmpoticmea: KalWUIApbl, IPUMEPBI UCIIOJIb30BaHUs KPUCTAIIIOB,
KUJKOCTHBIM TEpPMOMETp, IaTUMK TEeMIEepaTyphl, TEPMOC, CHCTEMa OTOIJICHUS
JIOMOB, TUIPOMETpBI, IICUXPOMETP, MapoBas TypOUHA, ABUraTeilb BHYTPEHHETO

CropaHus
OJIEKTPOMATHUTHBIE ABJIEHUA
Onektpuzanus Ten. J[Ba BUa 3JIEeKTPUUECKUX 3apsi0B
B3aumoneiicTBue 3apspkeHHBIX Tell. 3akoH Kynona

3akoH COXPAHCHUS DJICKTPUICCKOI'O 3apdaa

34

3.5

Onexrpuueckoe mnone. Hanpsxk€HHOCTh anekTpudeckoro mnois. I[IpuHnun
CYTEPHO3UINH JIEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)
Hocurenu »snexrtpudeckux 3apsaoB. JIeMCTBHE SIIEKTPUYECKOrO IIOJSL HA

SJICKTPHUYCCKUC 3apAbl. HpOBOJIHI/IKI/I " JUDJICKTPUKU

3.6

[TocTostHHBIN nekTpuyeckuil TOK. JlecTBus nekTpuueckoro Toka. Cuia Toka.




Hanpsixenue.
I=q/t,U=A/

:‘)J'IeKTpI/I‘{CCKOC COIMPOTHUBJICHUC. yI[eJ'IBHOC OJICKTPHUICCKOE COIMPOTHUBIICHUC!

3.7 R = pl/S
18 3akon Oma j1s yyactka snektpudeckoi uenu: [ = U/R
[TocnenoBarenbHOE COEIUHEHHUE TPOBOHHUKOB:
L =I,;U=U+U,;: R=R +R,
1 1 1 2
3.9 [TapannenpsHOE COEAMHEHNE TPOBOAHUKOB PABHOI'O CONPOTUBIICHUS:
U =U;:I=1+I; rR=5,
2 2 7
CwmenranHbie COeTMHEHUS TPOBOTHUKOB
Pabota u momHOCTh AmekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akoH Jlxoynsa — Jlenna:
3.11 0= 12 ‘R-t
210 OnbiT Dpcrena. MarHuTHOE TOJIE TPSIMOTO TMPOBOJHHUKA € TOKOM. JIMHHH
MarHUTHOM MHIYKLIHUH
3.13 MarnutHoe T1OJ€ TMOCTOSHHOTO MarHuta. B3aumMoaeilcTBUEe MOCTOSHHBIX
MarHuTOB
3.14 JleficTBHEe MarHUTHOTO ITOJISI HA IPOBOJAHUK C TOKOM
3.15 Oneitel @apanes. SBnenune snekTpoMarHuTHON MHAYKLUU. [IpaBuio Jlenna
Ipaxmuyeckue pabomul
N3MepeHne  BIEKTPUYECKOTO0  CONPOTUBICHHUS  PE3UCTOpa;  MOIIHOCTH
AIIEKTPUYECKOTO TOKA; PabOTHI ANEKTPUIECKOTO TOKA.
3.16 UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, BO3HHMKAIOIIETO B MPOBOJHUKE

(pe3I/ICTOpLI, naMnqua), OT HaIIPsA’KCHHA Ha KOHLAaX MPOBOJAHHKA; 3aBUCUMOCTU
COIIPOTUBJICHUA OT IJIMHBI IIPOBOJHUKA, IIJIOMIAAN €r0 IMOIICPEYHOTr0o CCUCHHUA U

YACIBbHOTO COIIPOTUBJICHU.




[TpoBepka mpaBuia i AJIEKTPUUECKOTO HANPSDKEHUS MPU MOCIET0BATEIbHOM
COCIMHEHUHU TMPOBOJHMKOB; MpPaBWIA JISI CUJIbI DJIEKTPUUECKOTO TOKa MpH

napauieIbHOM COEIMHEHUH TIPOBOJIHUKOB (PE3UCTOPHI U JTAMIIOUKA)

Qusuueckue sA61eHUs 6 Npupoode: SIEKTPUUECKHE SBJICHHS B armocdepe,

3.17 AIIEKTPUYECTBO KHUBBIX OPTaHM3MOB, MATHUTHOE ToJIe 3eMITu, Jpeiid MOI0COoB,
POJIb MArHUTHOTO TIOJIST JISI )KU3HU Ha 3eMJle, MOJIIPHOE CUSTHUE
Texnuueckue ycmpoticmeéa: 3IEKTPOCKON, aMIEPMETp, BOJBTMETP, PEOCTar,
CYETUHUK  JJEKTPUYECKOM  HDHEPruM,  dSJIEKTPOOCBETUTENIbHBbIE  MPUOOPHI,
3.18 HarpeBaTeJIbHbIE ANEKTPONPUOOPHI (mpumepsl), JNEKTPUYECKUE
MPEAOXPAHUTENIU, BJICKTPOMArHUT, 3JICKTPOJBHUIaTeIb IMOCTOSIHHOTO TOKa,
reHepaTop MOCTOSTHHOTO TOKa
3.19 DJIeKTpOMarHuTHbIC BOJIHBI. [1IKana 31eKTpOMarHUTHBIX BOJIH
3.20 JlyueBas monens cBeta. [IpsmonnHeitHOe pacipocTpaHEHUE CBETa
3.21 3akoH oTpaxeHus ceera. [1mockoe 3epkano
3.22 [Ipenomiienue cBera. 3aKOH MPEIIOMIICHUS CBETA
3.23 Hucnepcus cera
394 Jlunza. Xox nyueit B nunze. DokycHOe paccTosiHuE JIMH3BL. OnTudeckas cuia
' nun3el: D = 1/F
3.25 I'ma3 kak ontuueckas cucrema. OnTuuecKue IpruoOpsI
Ilpakmuueckue pabomol
H3mepeHune OnNTHYECKOW CUJIBI coOWparoliei JTUH3bI; (OKYCHOTO pPaCCTOSTHHS
coOuparomield JMH3BL (IO CBOMCTBY paBEeHCTBa pa3MEpoB IpeaMera M
M300paxKeHusi, KOTJa MpeAMEeT PacloiioKeH B JBOMHOM (Qokyce), TmoKa3aTes
3.26 MPEIOMJICHUS CTEKIA.
HccnenoBanue cBOWCTBA N300paXeHHs], MOJYUEHHOTO C IIOMOIIBIO COOMparoIei
JUH3BI, W3MEHEHUs1 (OKYCHOTO PACCTOSHUS JIBYX CJIOKEHHBIX JIMH3;
3aBUCHMOCTH yTJa MPEIOMIIEHHs] CBETOBOTO Jiyda OT YIJIa MaJeHUs Ha TPaHUIIe
«BO3JyX — CTEKJIO»
327 Qusuueckue senenuss 6 npupoode. 3armenuss ConHma u JIyHBI, 1BeTa Ted,
' OonTHYECKUE SBJICHHS B aTMocdepe (IBeT Heba, pedpakius, paayra, MUPaK)
308 Texnuuyeckue ycmpoticmeéa: OYKH, TIEPUCKOI, QoToanmapaT, ONTHYECKUE
' CBETOBOJIBI
4 KBAHTOBBGIE ABJIEHUA
4.1 PamnoaktuBHOCTE. Anbda-, O6era-, Tamma-usnydeHus. Peakuuu anbda-u Oera-




pacmaja

4.2 Omneiter Pesepdopna o paccesauto anbda-dactuil. [nanerapuas Mmozaens atoma

4.3 CoctaB aroMHOr0 sifpa. M3orornsl

4.4 [lepuon nonypacmnanga aTOMHBIX sSIAEP

4.5 SlnepHble peakiu. 3aKOHbI COXPAHEHUS 3apsSJ0BOTO U MAaCCOBOTO YHCE
Qusuueckue s61eHUs 6 Npupode. €CTECTBEHHBIM PAIMOAKTUBHBIA (OH,

4.6 KOCMHUYECKHE JIy4d, PaJMOAKTUBHOE U3JIyYCHHE NPUPOAHBIX MHUHEPAJIOB,
JIEHCTBUE PAJUOAKTUBHBIX U3JIy4YEHUN HA OPraHU3M 4EI0BEKa

47 Texnuueckue ycmpoticmea: CUEKTPOCKON, UHANBUIYAbHBIA TO3UMETpP, KaMmepa

BI/IJ'IBCOHa, AACpHasd SOHEPreTukKa
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