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MNOACHUTEJBHASA 3AIINCKA

[TporpaMMa 1o (Qu3MKe Ha YypOBHE OCHOBHOIO OOIIEro o0Opa3oBaHUs
COCTaBJICHAa Ha OCHOBE IOJIOKEHUH M TpeOOBaHMI K pe3yjbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa3oBaTEIbHOM MPOTrpaMMBbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€Tom deaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konnenmuu npenogaBanus yueoHoro npeamera « Pu3ukay.

ConmepxxaHue mnporpaMmbl IO (U3HMKE HANpaBlIe€HO HAa (OPMUPOBAaHUE
€CTECTBEHHOHAYYHOW TI'PAaMOTHOCTH OOYYArOIIMXCS M OpPraHU3alUi0 H3y4YeHUs
¢u3MKN Ha AEATeTbHOCTHOW OcHOBe. B mporpamme mo (u3uke yUWUTHIBAIOTCS
BO3MOXXHOCTH y4yeOHOTOo mpenmera B peanmzanuu TpedoBanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METApeIMETHBIM pe3ysibTaTaM 00y4eHHs, a TAKKe
MEXIPEIMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX NPEAMETOB Ha YpOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Tporpamma no (u3HKe ycTaHABIUBAET paclpeesieHue yueOHOro MaTepuana
1o rojam o0ydeHus (IO Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEI0BATENbHOCTh
U3yYEHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTHUsI IMPEIMETHOrO COACpP)KaHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[IporpaMmma mo ¢Qu3uke paszpaboTaHa € LEIBIO OKa3aHUS METOIUYECKOU
MOMOIIIH YYUTEIIO B CO3/IaHNU paboueii MporpaMmbl IO YIeOHOMY MPEIMETY.

dusuka SBISETCA CUCTEMOOOPA3YIOINM JIJIsl €CTECTBEHHOHAYUHBIX Y4eOHBIX
IPEIMETOB, IMOCKOJbKY (PU3NYECKHE 3aKOHBI JIeKAT B OCHOBE IPOLECCOB U
SBJICHUH, W3yYyaeMbIX XHMHEH, OWoJIoruel, acTpoHOMUEH © (U3UICCKOU
reorpadueli, BHOCHUT BKJIaJ B €CTECTBEHHOHAyYHYIO KapTHHY MHpa,
NpPEeloCTaBsieT HauboJiee SCHble O00pa3lbl MNPUMEHEHHS HAyYHOro METOoHa
MO3HaHMsI, TO €CTh CII0CO0A MOJIYYEHHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna w3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKTYpe OOIIEro
o0pa3oBaHUs COCTOMT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOM TPAaMOTHOCTU M
MHTEpeca K HayKe y 00yJaronmxcs.

Wzydyenne Qu3ukun Ha 0a30BOM ypOBHE TMpenIoyiaracT OBJIaJCHHE
CIIEIYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAyYHO OOBSCHATH SBICHUS;

e OIICHMBATh U TOHUMATh OCOOCHHOCTH HAYYHOTO HUCCIICIOBAHMS,

e UHTEPIPETHPOBaTh  JaHHbIE M  HCIOJIb30BaThb  HAy4dHBIC
JI0Ka3aTeNbCTBA JUIsl TOTY4EHHSI BHIBOJIOB.

[lenn wusyueHus ¢GU3MKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
ompeneneHsl B Konmenmuum npenomaBanust ydeOHOro mpeamera «Dusnka» B
oOpa3oBarenbHbIX opraHu3anusx Poccuiickoit ®enepanuu, peaau3yroumx
OCHOBHBIE  00111€00pa30BaTEe/IbHbIE MPOTPaMMBbl, YTBEPKIEHHOW peIIeHHEM



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

IpHOOpEeTEHHE HHTEpeca M CTPEMJICHHS OOYyYaloluXCs K HaydHOMY
U3YYCHUIO TNPUPOJIBI, PAa3BUTHE HX MHTEUICKTYaJbHBIX M TBOPYCCKUX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIIECHUS K OKPY KAIOIIUM SIBJICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjabTaTa H3yYCHHUS
OCHOB CTPOCHHMSI MaTepHH U (PyHIaMEHTAIbHBIX 3aKOHOB (DH3UKU;
(dbopMUpOBaHHE TPEJICTABICHHA O PO (U3UKH ISl Pa3BHTHS IAPYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHEC  MPEJCTABICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCHOHANILHOMN ACATEIBPHOCTH, CBI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHENIIIeMy 00yYEeHHIO B 3TOM HaIlPaBJICHHH.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusi 00ECIIEYUBACTCS PEIICHUEM CIIEAYIONIUX 3a1a4:

npuoOpeTeHre 3HAHWM O JUCKPETHOM CTPOEHUU  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBJICHUSIX

NpUOOPETECHUE YMEHUHN OMUCHIBATH U OOBACHATH (PU3UUYECKUE SIBJICHUS C
WCITIOJIb30BAaHUEM TOJTYYCHHBIX 3HAHUN;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PacUYETHBIX 3alady ¢
UCITIOJIb30BAaHUEM busznuecKnx MOJICIICH, TBOPUYECKHUX u
MPaKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUW HAOJFOMAaTh MPUPOJIHBIC SIBJICHUS M BBITOIHITH OIBITHI,
nabopaTopHble pabOTBI M OKCHEPUMEHTAIbHBIC HCCIEAOBAHUS  C
UCIIOJIb30BAaHUEM U3MEPUTETBHBIX TPUOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIMEldl (PU3HNUECKOTO COAEpKaHUs,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JTOCTHKCHUSAX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHUBaHWE WH(OPMAITHH;

3HAKOMCTBO €O cepaMu podheCCHOHATIBHON JIeATSILHOCTH, CBI3aHHBIMU
C GU3NKON, W COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UIECKON HAYKH.

Ha wuzyuenne ¢usuku (0a30BbIH ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HeNEN0), B §
KJ1lacce — 68 yacoB (2 vaca B Hezento), B 9 knacce — 102 ygaca (3 yaca B HEZENIO).

[Ipennaraemeplii B mporpaMmmMe no (pu3MKe MepedyeHb JadbopaTOpHBIX padoT U
OTBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTENb JeIaeT BEIOOP MPOBEICHHUS



7a00paTOpHBIX PAOOT U OMBITOB C YYETOM HMHIMBUIYaJbHBIX OCOOEHHOCTEN
oOyJaroluxcs, CIUCKa SKCIEPUMEHTAIbHBIX 3aJaHHi, MpenjaraéMblX B pamKax
OCHOBHOTO TOCYapCTBEHHOTO 3K3aMeHa Mo (hU3HKE.



COAEPXKXAHUE OBYUYEHUA
7 KUIIACC

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

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

®dusnueckue BenuuuHbL. M3MmepeHue @usnmueckux BenuuyuH. Puznyeckue
npuoopsl. [lorpentHocts u3mepeHunit. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT MPUPOIY.
EcrecTBeHHOHay4YHBI METOJl MO3HAHMA: HAONIO/EHUE, IOCTAHOBKA HAay4YHOI'O
BOIIPOCA, BBIIBUJKEHUE TUIIOTE3, SKCIIEPUMEHT 110 NPOBEPKE TUIIOTE3, 0OBICHEHNE
HaOmogaemMoro siBiaeHus. Onucanue GU3NUEeCKUX SIBICHHUI C OMOIIBIO MOJIEIIEH.

Hemoncmpauuu.

1. MexaHudeckue, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SIBJICHHUSI.

2. @uznyeckue npuOOpPHl U NpoUeaAypa NPSIMbIX 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 TBEPIOTO TENA.
4. OnpeneneHue pa3MepoOB MalbIX TEN.
5. M3mepenue TeMmmeparypsl HpH MHOMOIIM >KUAKOCTHOIO TEPMOMETpPA H
JATYMKA TEMITEPATYPHI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IOJIETA
HIapyKa, MyIEeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
IyCKa.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHHH BeLeCTBA.

CrpoeHue BemlecTBa: aTOMbl M MOJEKYJIbl, HX pa3mepbl. OmnbIThI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

JIBm>kenne uactun BemecTBa. CBfA3b CKOPOCTH JBWKEHHS YaCTHI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddysus. B3anmonelicTBue YacTuil
BEILECTBA: IPUTSHKEHUE U OTTAJIKUBAHME.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEW M TBEPIBIX
(KpUCTaIIIMYECKNX) Tell. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.

1. HaGmronenne OpOyHOBCKOTO TBUKEHHSL.



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

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuaMeTrpa aromMa METOJAOM psAOB (C  HCIOJNb30BAaHUEM

dboTorpadwuii).
2. OmnbITHI 10 HAOJIIOCHHIO TEIVIOBOIO PACIIMPEHUS ra30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBuKeHHe U B3aUMOAEHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBHIKCHHE.
Cxopoctb. CpenHssi CKOPOCTh MPU HEPABHOMEPHOM IBHKEHUHU. Pacuér myTtu u
BPEMEHU JIBUKCHHUSI.
SBnenne uHEpUMM. 3aKOH HMHEPLUUHU. B3aumMmopaeicTBHE TeNl Kak NpUYHHA
U3MEHEHHSI CKOPOCTH JBWXKEHUA Tell. Macca Kak Mepa HHEPTHOCTH Teda.
[InoTHOCTH BemiecTBa. CBS3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHUIIC
00BéMa BellecTBa.
Cwita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. MI3mMepenune cuiibl ¢ MOMOIIBIO JUHAMOMETPA. SIBICHUE TIATOTEHHS U CHUJIA
TskecTd. CHila TSDKECTH Ha Jpyrux maHnerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMou. PaBHOomercTBytomas cuil. Cuiia TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUPOJIE U TEXHUKE.
Jemoncmpayuu.
1. HaGnroneHue MexaHMUeCKOTo JIBHKEHUS TeTa.
2. N3mepenune CKOpOCTH MPSIMOJIMHENHOTO JIBUKCHUS.
3. HaOmronenue siBneHus HHEPLUU.
4. HabGmnroneHue U3MEHEHUsI CKOPOCTH TIPU B3aUMO/ICHCTBUU TEJ.
5. CpaBHEHHE Macc 10 B3aUMOJICHCTBUIO TEIL.
6. CrnoxxeHue cuJj, HapaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopusie pabomul u onvimel.
1. OmpenesieHHEe CKOPOCTH PaBHOMEPHOTO JABUXKEHUS (IIapuKa B )KUIKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHre CpeaHEN CKOPOCTH CKOJBKEHHS Opycka WM IIapuKka To
HAKJIOHHOM TTIOCKOCTH.
OmnpeneneHue MIOTHOCTH TBEPAOTO Tea.

4. OmbITBI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTb pacTsbKeHUs (medopMariun)
MPY>KUHBI OT MPUII0KEHHOUN CHUIIBI.

5. ONbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIBI TPEHUSI CKOJIBXKEHUS OT
BEca TeJla 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
TBEPBIMU TEJIAMH, KUIKOCTIMU U razamu. 3akoH Ilackans. [lHeBMatuueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS KUJIKOCTU OT TiyOuHbl. ['mapocrtaTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHu3Mbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MyIIHONW 000y0ukn 3emiu. OmbiT Toppuyenmu. M3meperue atMochepHOTro
JABJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus aTMOC(HEPHOTO TaBJICHHUS.

JelicTBue XKUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Hemoncmpauuu.
3aBUCHUMOCTh JAAaBJICHUA ra3a OT TEMIEPATYPHI.

[lepenaua naBiIeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJIKUBAIONIEH CHIIBI 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.

Jlabopamopuwie pabomul u onvimol.

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 MacChlI TeJa.

4. OnbITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHUJIBI,
JNEUCTBYIOLIEH Ha TEJIO B KUAKOCTH, OT OOBEMa MOTPYKEHHOW B
KUJKOCTh YaCTH TEJIa U OT MJIOTHOCTH JKUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIpPEICIIEHUE €€ TPY30IOABEMHOCTH.

o vk w N

~

Paznen 5. Pabora u MOIIHOCTH. JHEPIrUs.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio
paBHOBecus pbluara. [IpumeHeHue mpaBuia paBHOBECHS phluara K OJIOKY.



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

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

Hemoncmpauuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaul.

1. Omnpenenenue paboOThl CUJIbI TPEHUS NPU PAaBHOMEPHOM JIBUKEHUU Teja

10 TOPU30HTAIBHON TIOBEPXHOCTH.

2. HccnenoBanue ycnoBui paBHOBECHS pblyara.

3. H3zmepenue KIIJl HaK1OHHOM TIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPaHEHUs MEXAHUYECKON YHEPIUM.

8 KUIACC

Paszneu 6. TeruioBbie siBJICHUA.

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

Mopgenu TBEPAOrO, KUJIKOTO M Ta3000pa3HOTO COCTOSHHUM BEIIECTBA.
Kpucrannnueckue u amopdusie Tena. OObsICHEHHE CBOWCTB ra3oB, XKHJIKOCTEH U
TBEPABIX TEI HAa OCHOBE IIOJIOKEHUN MOJIEKYJIIPHO-KUHETUYECKOM TEOPUH.
CmaunBaHNe U KallWJUISIPHBIE SIBIICHUS. TeMIOBOE pacClIMpPEHUE U CKATHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHnsisi sHeprusi. CnocoObl HM3MEHEHHsSI BHYTPEHHEH HHEPruu:
TeIuIonepesaya " COBEpLICHUE paboThI. Bunsl TeIUIoNnepeaun:
TEILIONPOBOJIHOCTb, KOHBEKIIUS, U3IyYEHHUE.

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

BnaxnocTs BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHusl.

[Tpununer pabotel TeroBeix apurareneit KIIJ[ temmoBoro nBurartens.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOLIEN CPEJIBL.

3aKOH COXPAaHEHUS U MPEBPALLECHUS DHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JTBUKEHHUS.
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Hab6nronenune nuddysuu.

HaOnronenue siBneHnii cMauMBaHUs M KaMWIISIPHBIX SIBICHUN.
HaOnronenue TenioBoro paciimpeHus Ted.

N3meHeHne naBiieHUs Ta3a MpU U3MEHEHUH 00bEMa W HAarpeBaHUU HWJIU
OXJIKJICHHU.

[IpaBuna u3MepeHus: TeMIEpaTypsl.

Bunae! Tenmonepenayn.

OxytaxIeHUe IPU COBEPIIICHUN PaOOTHI.

HarpeBanue npu coBepiieHUH pabOThl BHEIIHUMU CHUJIAMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMYHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenune moctossHCTBA TeMITepaTyphl MPH TIABJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnwie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

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

Omnpenenenue AaBiICHUS BO3yXa B OaJUTOHE MIMPHUIIA.

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

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

HaGmronenne wu3MeHeHUsT BHYTpPEHHEH OHEpPruM Tella B pe3yJibTare
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 yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanne mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

OnpeneneHue yaelbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onexktpuzanusi Tea. JBa poja 3iIeKTpUYECKUX 3apsnoB. BzaumopercTBue
3apspKeHHbIX  Ten. 3akoH KynmoHa (3aBUCUMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSHKEHHBIX TEJT OT BEJTUYUHBI 3aPSI0B U PACCTOSTHUSI MEXKAY TEIIAMH ).

DnekTpuueckoe mosie. Hanpsok€HHOCTh 3yieKTpuueckoro mojs. IlpuHiun
CYNEPHO3UIIUU IEKTPUUECKUX TI0JIEH (Ha KAYECTBEHHOM YPOBHE).



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

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

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

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

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

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

Jemoncmpayuu.

DJekTpur3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEIN.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKIMS.
3aKOH COXPAHEHMS JIEKTPUYECKUX 3apsAI0B.
[TpOBOJTHUKM U TUIIAEKTPUKHU.
MopenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cToYHMKM TOCTOSIHHOTO TOKA.
JIeiCcTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B AKHUJKOCTH.
. I"'a30BbIi pa3ps.
. I3MepeHne cuitbl TOKa aMIEPMETPOM.
. I3MepeHne 31eKTpUIEeCKOro HalpsHKEHUS BOJIBTMETPOM.
. Peocrar n marazuH cCOnpoTUBIICHUM.
. BzaumoiericTBre MOCTOSIHHBIX MAarHUTOB.
. MogenupoBaHue HEBO3MOKHOCTHU Pa3IeJICHUs MOJOCOB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenrpoBaHre MArHUTHBIX MOJIEH TOCTOSTHHBIX MAarHUTOB.

OmneiT Opcrena.

MarauTHoe 1ose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOTO MOJISL HA POBOJIHUK C TOKOM.

DNEeKTPOABUTATEh IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLIHH.

OmneiTel @apajes.

3aBUCHMOCTh HANpPAaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHHM €ro
BO3HUKHOBEHUSI.

DNeKTpOreHepaTop MOCTOSIHHOTO TOKaA.

Jlabopamopuvie pabomul u onvimaol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAOMIONCHUIO DJCKTPU3ANMHA TEl WHAYKIWEH U TpHU
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DJIEKTPUYECKOrO TOJISI HA MPOBOAHUKH U
JIARJICKTPUKHU.

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

N3mepeHne U peryJupoBaHUe HAIIPSKEHUS.

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

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

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUW IIPU  ITOCIEI0BATEILHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBwia s CWIbl TOKa MPU MNapaJUIETbHOM COEIUHEHUU
PE3UCTOPOB.

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

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

Onpenenenue KIIJ[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydeHne MarHuTHOTO TMOJS  TIOCTOSHHBIX ~ MAarHUTOB  TPU  UX
OOBEMHEHUH U Pa3/ICIICHUN.

HccnenoBanne neMCTBUS SJIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



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

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHUE U U3y4eHHE PabOThI DJIEKTPOIBUTATEIS.

20. U3mepenne KII/1 351eKTpoABUTaTENIbHOM YCTAHOBKH.

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

9 KIIACC

Pa3znea 8. Mexannueckue siBJCHHUS.

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

VYckopenue. PaBHOyckopeHHOe TmpsiMOsMHEHHOe aBmkeHue. CBoOoaHOE
najgenue. OnbiThl ["anumes.

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

ITepseiit 3ak0oH HproTtoHa. Bropon 3axkoH HeroroHa. Tperuii 3akoH HproToHa.
[IpuHIMII CYyTIEPIIO3ULIUU CHIL.

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

Cuiia TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. Y CKOpPEHUE CBOOOIHOTO
najgeHus. J[Buxenue mianetr Bokpyr Connua. IlepBas kocmuyeckass CKOPOCTb.
HesecoMocTh 1 meperpysku.

PaBHOBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIoE Teno. PaBHOBecue
TBEPAOTO TeJIA C 3aKPEIJIEHHON OChIO BpanieHusi. MoMeHT cuiibl. L[eHTp TsxecTH.

Nmnynec Tena. M3menenne nmvmynbca. UMmynbe cuitbl. 3aKOH COXPaHEHHUS
MMIyJIbCa. PEakTUBHOE ABUKEHUE.

Mexannueckass paboTra W MOIIHOCTh. PabGoTa cHJI TSKECTH, YIPYTOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHIMabHAS PHEPTUS TEJa, MTOIHIATOrO HaJl
MOBEPXHOCTHIO 3eMJIM. [loTeHIIManbHast SJHEPTUs CxKATOW NMPYKUHbL. KuHeTnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW ASHEPIUU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaGnrogeHne MexaHUUeCKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tell

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

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

N3mepeHre CKOPOCTH U YCKOPEHUS TPSIMOJIMHEWMHOTO JIBUKEHUS.
HccnenoBanre NPpU3HAKOB PABHOYCKOPEHHOTO IBHKCHHUS.

Habmroienue 1BUKeHUs Tea 10 OKPYKHOCTH.

Habnrogenne MexaHn4eCcKUX SBJICHH, TPOUCXOISIINX 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 CUII IPU B3aUMOJICHCTBUU TEJL.

M3meHeHue Beca Tena Npu yCKOPEHHOM JABUKEHUU.

[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 PHEPIUU NP JABUKEHUH TEJIA M0 IEUCTBUEM
NPYKUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa Juisi pasroHa W JaIbHEUIIEro paBHOMEPHOTO
JBIDKEHUS [IAPUKA I TETIEHKKH.

OnpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WU JIBMKCHHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpeHHsI Teja TMPU PABHOYCKOPEHHOM JBMIXKEHHUH TIO
HAKJIOHHOM ITIOCKOCTH.

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

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JABWIXKEHHH 0€3
HayaJbHONW CKOPOCTH MYTH OTHOCATCS KakK psJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXKEHUS OT  CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue kodhGUIIEHTa 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 MOJBUKHOTO OJIOKOB.

11. 3yueHue 3aK0Ha COXpaHEHHSI SHEPTHH.

Pa3znen 9. Mexannueckune KoJ1e0aHus M BOJIHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUM: IEPHO/I,
4acToTa, aMIUINTya. MaTeMaTnyecKui U NpYyKUHHBIM MasATHUKH. lIpeBpamienue
DHEPrUM MPH KOJIeOATETbHOM JIBHKEHHH.

3aryxatomue  koneOanus.  BwiHyxkaeHnole — kojeOanus.  Pe3oHanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHUYECKHX BOJH. I[IpomonbHble U
nonepeyHbie BOJHBL. J[MMHA BOJHBI M CKOPOCTh €€ pacnpoCTpPaHEHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJTHBI.

3Byk. ['poMKOCTh 3ByKa U BbicoTa ToHa. OTpaxkeHue 3Byka. MH(pa3ByKk u
YJIBTPa3BYK.

Jlemoncmpayuu.

1. HaOmronenue kojieOaHMM TET MO JEHUCTBUEM CUJIBI TSOKECTU U CHIIBI
YIPYTOCTH.

HabGnronenue xonedanuii rpy3a Ha HUTU U HA TIPYKUHE.

HabmroieHue BbIHYKIEHHBIX KOJIeOaHUM U pe30HaHCca.

PacnipocTpaneHune npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTBI 3BYyKa OT YaCTOTBHI.

AKYCTHYECKUHN PE30HAHC.

Jlabopamopnvie pabomul u onvimaol.

1. OnpeneneHve YacTOThl W Mepuoja KoJebaHWW MaTeMaTU4YeCKOTro
MasiTHUKA.

2. OmpeneneHuie 4acTOThl M IEPHOJA KOIeOaHU! MPYKUHHOTO MAaATHHKA.

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

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

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

6. OnbITbI, JI€MOHCTPUPYIOLIME 3aBUCHMOCTb  Iepuojaa  KojeOaHui
NPYKUHHOTO MassTHUKA OT MacChl Ipy3a U )KECTKOCTH MPY>KUHBI.

7. W3mepenue yckopeHus cBOOOJIHOIO MaJeHUs.

I L

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

DNEeKTpOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
ANEKTpOMarHuTHbIX BOJH. [llkana siekTpoMarHUTHBIX BOJH. Mcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.



OnexkTpomMarHuTHas npupoaa ceera. CkopocTh cBeTa. BonHOBBIE CBOWCTBA
CBETA.

Hemoncmpauuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  moxmenp  cBera.  HMcrounuku — cBera.  I[IpsMosmHerHOoe
pactipoctpanenue cBera. 3atMenusi Connia u Jlynsl. Otpaxenue cBera. [1mockoe
3epKajo. 3aKOH OTPAXKEHUS CBETA.

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

Jlunza. Xonm onyueir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKONIa M Tejieckona. ['ma3 kak omnrTuueckas cuctema. bin3opykocTh U
JaJTbHO30PKOCTb.

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

Hemoncmpauuu.

[IpssMONMHEHOE pacpOCTPaHEHHUE CBETA.

OTtpakeHue cBeTa.

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

[Ipenomnenue ceera.

Ontuyeckui CBETOBO/I.

Xon nydei B coOuparoreit JIMH3e.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[Tonyuenne n300pakeHU C TOMOIIBIO JTUH3.

[TpuHuun aevictBus oToanmnapara, MUKpOCKOIA U TEJIECKOMA.

10. Moxenp riia3za.

11. Paznoxenue 6enoro cBera B CIEKTP.

12. [Tomy4yenue 6emoro cBeTa MpH CIOKCHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopusie pabomel u onvimel.

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

2. M3yueHue xapakTEpPUCTHK U300PAKECHUS MPEAMETA B TIIOCKOM 3epKajle.

3. HccnegoBaHue 3aBUCHMOCTH YIJIa MPETOMIJIEHUS CBETOBOTO Jiy4ya OT yrjia
MaJIeHUs Ha TPAHUIIE «BO3yX—CTEKIION.
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4. Ilonmydenue n300pakxeHMii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Omnpenenenre GOKYCHOTO pacCTOSIHUS U ONTHYECKON CHIIBI COOMparoieit
JIMH3BI.

6. ONBITHI IO PA3JI0KEHNIO OEJI0Tr0 CBETA B CIEKTP.

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 MOTJIoNeHre cBeta aToMoM. KBaHThI. JIMHeW4YaTble CIIEKTPBI.

PagnoaktuBHOCTh. Anbda, OeTa- U ramma-usnydeHus. CTpoeHue aToMHOTO
anpa. Hykionnas wmopens aromHoro sxpa. Msorombsl.  PannoakTuBHBIE
npespaiuenus. [lepuoa nomypacnaga aTOMHBIX sJIEP.

SAnepHble peakiuu. 3aKOHBI COXPAaHEHHUs 3apsilOBOIO U MacCOBOT'O YHCEl.
OHeprus CBs3M aTOMHBIX sjep. CBsA3p MacCel W dHEpruu. Peakuuu cuHTE3a U
nenenus anep. ctounuku sneprun ConHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUU HaA >KUBBIE
OpraHU3MBbl.

Jlemoncmpayuu.

1. CHexTpsl U3JIy4eHUS U MOTJIOIEHUS.

2. CHoekTpsl pa3IMyHbIX Ta30B.

3. CnekTtp BoAopoaa.

4. Habmonenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIMIUX U3TYyUYEHUN.

6. Perucrpanus uzimydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomel u onvimel.

1. HalnroneHue CrulonIHbIX U JIMHEWYAThIX CIIEKTPOB U3IIy4YCHHUS.

2. HccnenoBanue TpPEKOB: M3MEPEHUE DHEPTrUU YACTULBI MO TOPMO3HOMY

nytH (1o ¢potorpadusim).

3. M3mepeHue pagnoakTuBHOIO (PoHa.

IHoBTOpHUTEIBLHO-00001AO NI MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINKA MOAYJIb NIPEAHA3HAYEH JI CUCTEMATHU3alu1
U 000OIIeHHs]  MPEAMETHOTO  COAEpX aHUs W OIbITa  JESTEeNIbHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakxkKe Ui MOJTOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s 00yyaroluxcs,
BBIOPABIIIKX ATOT y4EOHBIN MpeMeT.

[Ipy M3y4eHUH JAHHOIO MOJIYJIA PEATU3YIOTCS U CHCTEMATU3UPYIOTCS BUJBI
JESITEIbBHOCTH, Ha OCHOBE KOTOPBIX 00OECIeunBaeTCsl JOCTUKEHHUE MPEAMETHBIX U
METAnpeIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  o0y4yeHus, (dopMupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOCHUE HAYYHBIX METOOB HCCIEAOBAHUS



SBICHUN TPHUPOAbI U TEXHHUKH, OBJIAJCHHE YMEHUAMU OOBICHATH (pu3mueckue
ABJICHUS, NPUMEHs II0JyYEHHBbIE 3HAHWs, pelmarb 3aJadd, B TOM YHCIE
KA4E€CTBEHHBIE U IKCIIEPUMEHTAIIbHBIC.

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

Ha OCHOBE IIOJIyYEHHBIX 3HAHUI pacno3HaBaTb M HAYYHO 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;

OOBSICHSTh HAy4YHbIE OCHOBBI HamOOJee BaKHBIX JIOCTHXKEHUN 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
P®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yuyenue ¢u3nKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrare usyueHnus UMK Ha YpOBHE OCHOBHOI'O OOIIET0 00pa3zoBaHus

y oOyuaromierocs OyayT copMuUpoBaHbl CIEAYIONINE JIUYHOCTHBIE PE3yJIbTaThl 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 Ba)XHOCTU MOPAIBHO-ITUYECKUX IPUHLHUIIOB B JIESITEIBHOCTH
YYEHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMS

- BOCIIPUSITUE ICTETUYECKUX KAauyeCTB (PU3NUYECKOW HAayKu: €€ rapMOHUYHOIO
IOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HaHWE UEHHOCTH (PU3MYECKON HAyKM KaK MOIIHOTO HHCTPYMEHTa
IIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWH, BAXKHEMIIEN COCTABIIOLIEN
KYJIbTYPBIL;

- pa3BUTHE Hay4HOH JI0003HATENbHOCTH, HHTEpPECa K HCCIEI0BaTEIbCKON
NEeSATENbHOCTH;

5) ¢dopmupoBaHusi  KYJbTYPbl 3A0POBbS MU  IMOLUMOHAJIBHOIO
0/1aromnoJry4us:

- OCO3HAaHHE IIEHHOCTH O€30MacHOro o00pa3a JKU3HM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXXHOCTU MpaBuUi OE€30IacHOrO IOBEJAEHUS Ha
TpaHCIOPTE, Ha JIOpOrax, C JIEKTPUUECKUM U TEIUIOBBIM O00OPYJOBAaHUEM B
JOMAIIIHUX YCIIOBUSX;

- c(OpMHUPOBAHHOCTb HaBbIKa pediekcuu, NpHU3HAHHE CBOErO IpaBa Ha
OLIMOKY M TAaKOTO K€ MpaBa y APyroro 4yejaoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:

- AKTMBHOE Yy4YacTHE B PEIIEHUWU MNPaKTUYECKUX 3a/ay (B paMKax CEMbH,
oOpa3oBaTeNbHON  OpraHM3aluu, Tropoia, Kpas) TEXHOJOTHYECKOH M



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

e - MHTEPEC K MPAKTUICCKOMY U3yUEHUIO MPOdeCcCrid, CBI3aHHBIX C (PU3UKOM;

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 CPEIbI;

e - OCO3HaHHME TJ00AJILHOTO XapaKTepa SKOJOTMYECKUX NPoOJeM W MyTel Hx

pelieHus;

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

e - TOTPEOHOCTH BO B3aUMOJACHCTBUU TMPH BBIMOJHEHUU HWCCICAOBAHUN U
POCKTOB (DU3UYCCKOW HAIPaBICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUIM
APYTHX;

e - TIOBBIICHHUE YPOBHSA CBOEW KOMIIETEHTHOCTH 4Ye€pe3 MPaKTHUUYECKYIO
JIeSITETIbHOCTD;

e - NMOTPEOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIE (POPMYIHPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNUECKUX OOBEKTAX U SBIICHUSX;

e - OCO3HaHME ACPUIMTOB COOCTBEHHBIX 3HAHMHM U KOMIIETEHTHOCTEH B 00JacTu
du3uKY;

e - IUIAHUPOBAHHME CBOEr0 pPA3BUTHUA B MNPHUOOPETEHUH HOBBIX (PU3MYECKHX
3HAHUM;

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

e - OIIEHKA CBOMX JCUCTBHM C YYETOM BIMSHHS HA OKPYXKAIOLIYI0 Cpexdy,
BO3MOYKHBIX I100aTbHBIX OCIIEACTBUM.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesymbraTe OCBOCHHUS TporpaMMbl IO (HU3WKE HAa YPOBHE OCHOBHOTO
oOmrero o6pazoBanus y o0ydarorierocsi OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE TO3HABATEIbHBIC YHUBEPCATbHBIC YICOHbIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Yy4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHUBEpCaJIbHBIC yUeOHbBIC JICHCTBHS.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble JJornueckue JeficTBUA:
e BBISABIATHL M XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKU OOBEKTOB
(s1BIEHUI);



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

BBISIBIIATH 3aKOHOMEPHOCTH Y ITPOTUBOPEUHS B pacCMaTpUBaEeMbIX (pakTax,
JTAaHHBIX U HAOIIOICHUSAX, OTHOCAIINXCS K (DU3UUECKUM SIBIICHUSM;
BBISIBJISITh TIPHUYMHHO-CJICAICTBEHHBIC CBS3M TPH HM3YYCHUU (PU3NIECCKUX
SIBJICHUIA W TIPOIIECCOB, JEaTh BBIBOJBI C MCIOIb30BAHUEM JICTyKTHBHBIX
Y WHIYKTUBHBIX YMO3aKIIIOUCHHUM, BBIIBUTATh THIIOTE3bl O B3aUMOCBS3SIX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMpPATh CMOCO0 pelieHus y4deOHOH ¢u3uYecKon
3amaun (CpaBHEHHE HECKOJBKUX BapHaHTOB pEIICHUs, BHIOOp Hambosee
MOJIXOJISIIIETO ¢ YUETOM CaMOCTOSTEIBHO BBIICJICHHBIX KPUTEPUEB).

ba3oBble ucciieoBare/ibCKHue AeiiCTBUSA:

MICITOJIB30BATh BOIIPOCHI KaK MCCIIEA0OBATENbCKUI HHCTPYMEHT ITO3HAHMS;
IIPOBOJUTH 110 CAMOCTOSITENBHO COCTABJIICHHOMY IUIaHY OIIBIT, HECIIOKHBIN
(GU3MYECKU JKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOIrO
SIBJICHUS,

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

CaMOCTOSITENIHO (POPMYIHpPOBaTh 0000ILEHUS U BBIBOABI 110 pe3yIbTaTaM
IIPOBENEHHOIO HAOJIIOIEHUS, OIIBITA, UCCIICJOBAHMS,

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

Pabora c nndopmanueii:

NPUMEHSATH Pa3IMYHbIE METOJbl, HHCTPYMEHTBI U 3alPOChl NPU MOUCKE U
otOope MH(POPMALMM WIA JaHHBIX C YYETOM MPEMJIOKEHHOW Y4eOHOU
bu3nYeCKOM 3a1a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh MU WHTEPHPETUPOBATH MHPOPMAIIIO
pa3IUYHBIX BUIOB M (POPM MPENCTABICHHUS;

CaMOCTOATENIbHO  BBIOMpaTh ONTUMAJbHYIO (OpPMY MpPENCTABICHHUS
uHpOpMalMM W WJUIIOCTPUPOBATh pelIaeMble 3aJa4d  HECIIONKHBIMH
CXE€MaMH, IMarpaMMaMu, HTHOU rpauKoi 1 UX KOMOMHALIUSMU.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:

B XOZ€ OOCYXIEHUsi y4eOHOro Marepuana, pe3yJbTaToB J1a0OpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXKIaeMON TEMBI U
BBICKA3bIBaTh HJEU, HAllEJICHHbIE HA pELICHUE 33JaYd U MOAJAep KaHHe
OJ1aroKesIaTeIbHOCTH OOIIEHHUS;

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



BBIPA)KATh CBOIO TOUKY 3PEHUS B YCTHBIX U MMUCbMEHHBIX TEKCTAX;
MyOJIMYHO TIPECTABISTH PE3YNIbTAThl BHITIOJIHEHHOTO (PH3MYECKOTO OIBITA
(9KCIIepUMEHTA, UCCIICOBAHMS, IPOCKTA);

NOHUMATh W WCIOJIb30BaTh  IPEUMYIIECTBA  KOMaHAHOW U
WHIUBUyadbHOW pabOThI TpPHU PEUICHUH KOHKPETHOH (H3NYECKOM
po0IeMBl;

NPUHUMAThH IIEJTH COBMECTHOU JESTEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ IOCTIDKEHHIO: PACIpEeNeNaTh pOJH, OOCYXIaTh NPOLECCH U
pe3yJbTaThl COBMECTHOM paboThl, 0000IaTh MHEHUS] HECKOJIBKHX JIFOICH;
BBITIOJTHSTH CBOIO YacTh pabOTHI, IOCTUTAsi KAYECTBEHHOTO pe3yiIbTaTa Mo
CBOEMY HANPABJICHUIO M KOOPJAWHUPYS CBOM JCHCTBUS C APYyTUMH
YJIeHAMH KOMaH/IbI;

OLIEHMBATh KA4eCTBO CBOETO BKJaJa B OOIIMI MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENIHO C(HOPMYTHUPOBAHHBIM YUACTHHUKAMH B3aHMMOICHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusanus:

BBISIBIIATh IIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYALMSIX, TPEOYIOUIUX
JUIs pelieHus (U3UYeCKUX 3HaHU;

OPUEHTUPOBATbCA B  PA3NIMYHBIX [OAXOAAX IPHUHATUSA  PELICHUN
(MHOUBUOYaJIbHOE, TPUHATHE DPELIEHUS B TpYMIE, NPUHATHE pPEIICHUMN
rpyIIon);

CaMOCTOATENLHO COCTABJIAThH aJITOPUTM pelIeHHs (PU3UUECKON 3a1auu UK
IUTaHAa HMCCIIEJOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTUPOBATh NIPEIJIaracMble BAPUAHThI PELICHUM;
nienatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIBbHBIM HHTEJJICKT:

J1aBaTh aJ€KBAaTHYIO OLIEHKY CUTYAllMU U IPEAIAraTh IUIaH €€ N3MEHEHUS;
OOBSICHATh NPUYUHBI  JOCTHKEHHUS  (HEJOCTHXKEHHS)  Ppe3ysbTaToB
NeSITeNIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHBBI B ACSITEIBHOCTh (B TOM YHCIE B XOJ BBIIOJHEHHUS
(Gu3MUEeCcCKOro UCCIEOBAHUS WM  [POEKTAa) HA OCHOBE HOBBIX
OOCTOATENBCTB, M3MEHUBLIMXCS CUTYyalluld, YCTAHOBJEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATH COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIIOBUSAM;

CTaBUTb ce0s HA MECTO JIPYroro 4ejoBeKa B XOJAE CIOpa WM JTUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY APYIOro;
npuU3HaBaTh CBOE MPaBO Ha OIIMOKY MU PEIICHUH (PU3NUECKUX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ IIPaBO APYroro.



INPEAMETHBIE PE3YJIBTATDBI

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

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

paznuuath siBiaeHus (auddysus, TEIOBOE IBUKEHUE YaCTHI] BEIIECTBA,
PaBHOMEpPHOE  JBIDKCHHE, HEPABHOMEPHOE  JIBUKEHUE,  HWHEPIUs,
B3aUMOJICMCTBUE TEJI, PABHOBECHE TBEPJIBIX TEI C 3aKPEIUIEHHON OCBHIO
BpalllCHUsI, TepeAada MAaBJICHUS TBEPABIMU TEIaMH, XUIKOCTAMU U
razamu, arMocdepHOe JaBlieHHWEe, IUIAaBaHUE TeJ, [PEBpaIICHUS
MEXaHUYECKON SHEpPruu) MO ONHMCAHUI0 UX XapaKTEPHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (DU3NUECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (UBUYECKUX  SBICHUUA B
OKpYXalollleM MHpEe, B TOM uucie (HU3UYECKUE SIBICHUS B MPUPOJIE:
MPUMEPBI JIBUKEHUSA C PA3IMYHBIMU CKOPOCTAMH B >KMBOM M HEXKUBOU
NpUpoJie, NCUCTBUE CHUJIBI TPEHUST B TMPUPOJEC U TEXHUKE, BIIMSHUE
aTMOC(EpHOro JaBJCHUS Ha *KUBOW OpPraHU3M, IJIaBaHUE PbIO, phlUaru B
TeJIe YeJIOBeKa, MPU 3TOM MEPEBOJIUTh MPAKTUUYECKYIO 3a7a4y B YUEOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SBICHHA;
OMUCHIBATh U3yUYCHHBIC CBOMCTBA TEJI U (PU3MUECKUE SIBJICHUS, UCIOJIb3YsI
dbuznyeckre BeJIMYMHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CHUJIa YIPYTrOCTH, CHJIA TSKECTU, BEC
Tela, CWia TpeHus, JaBieHue (TBEPAOro Tena, >KHUAKOCTH, Trasa),
BBITAJIKMBAIOIIAs] CHJIa, MEXaHWYecKas paboTa, MOUTHOCTb, IUIEYO CHJIBI,
MOMEHT CWJbl, KO3(P(UIIMEHT TMOJE3HOr0 JACHCTBUS MEXaHU3MOB,
KMHETHYEeCKass M TMOTEHIMaTIbHAs JHEPTUsi), MPU ONHCAHUU TPaBUIBLHO
TpakTOBaThb  (U3MUECKUH  CMBICIT  HUCIOJIB3YeMbIX  BEJIMYMH, HX
0003HaueHUs W €IUHUIBI (PU3MUECKUX BEIUYHH, HAXOIUTH (HOPMYJIBI,
CBSI3BIBAIONTNE JAHHYIO (PU3UYECKYIO0 BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TpaUKU U3yUCHHBIX 3aBUCUMOCTEH (PM3UYECKUX BEIIMUUH;
XapakTepu30BaTh CBOWCTBA TeJ, (U3UYECKUE SIBJICHUS U IPOIIECCHI,
UCIIOJIb3Yys MpaBUJia CJIOKEHHS CUII (BAOJIb OJHOW MpsiMOI), 3aKoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBECHUS pbiuara (0JoKa),



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

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

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

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

IPOBOJUTH OMNbBITHI [0 HAOMIONECHUIO (PU3NYECKUX SBICHUH WA
buznyecKux CBOIICTB TEJIL: dbopMyIUpOBaTH MIPOBEPSIEMBIE
IPEO0JIOKEHNS, COOUPATh YCTAHOBKY U3 MPEIJI0AKEHHOTO 000PYAOBAHHUS,
3aIlMChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOBL;

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

IPOBOANUTDH MCCIEA0BAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKOIN BEIMUUHBI OT
JIPYrol € HCMOJIb30BAHUEM MPSAMBIX HM3MEPEHUN (3aBUCHUMOCTU MYTH
PaBHOMEPHO JBWXKYLIErocs Tejla OT BPEMEHU JIBHJKEHUS TeNa, CHUJIbI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00paOO0TKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHHUS TEJI, CUJIBI
yIPYroCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
IIOrPYKEHHOM YacTU Tejla U OT IJIOTHOCTH KUAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IUTaBaHMsSI TeJl, YCJIOBHMI paBHOBECHs pbluara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4€OHOTO HCCIEAOBaHUsA, CcoOUpaThb YCTaHOBKY U
BBIMOJIHATh M3MEPEHUs, Clenysl MPeaoKEHHOMY IUIaHy, (PUKCHUPOBATH
pe3yibTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3WYECKUX BEJIMYUH B BUJE



MPEIIOKEHABIX TaOMUIl W TpaduKOB, AeNaTh BBHIBOJLI MO PE3yJIbTaTaMm
UCCIIEIOBaHMUS,

IPOBOAUTH KOCBEHHBbIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIECTBA JKUAKOCTH W TBEPAOTO TeJa, CHIA TPEHHUS CKOJIBKCHUSA,
JaBJICHHE  BO3JyXa, BBITAIKUBAIONIAs CWIA, JCHCTByIOmas Ha
NOrpyKEHHOE B KHUJIKOCTh TeJO0, KOA()(PHUIIMEHT TMONe3HOro AeWCTBUSA
IPOCTBIX MEXaHU3MOB), CIEAys NPEIJIOKEHHOW WHCTPYKIUU: TIpU
BBITIOJTHCHHH HW3MEPEHU CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIYUCIIATH 3HAUCHNE NICKOMOW BEJTMYMHBI,

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

YKa3bIBaTh MPUHIIMAIBI JACHUCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, JIMHAMOMETD, COOOIIAIONIAECS COCY/bI, OapoMeTp,
phluar, NOJBUXKHBIN M HETIOJBUXKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTB;
XapaKTEepPU30BaTh TMPHUHITUIBI  JEHCTBUS WM3YyYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpPOM HAa WX omHucaHus (B TOM YHUCIE:
MNOJIINITHAKK, YCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYECKUN  Ipecc,
MaHOMETp, BBICOTOMEp, OPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
O CBOMCTBax (PM3MYECKHUX SBJIICHUN U HEOOXOAMMBIE (DU3HUECKUE 3aKOHbI
¥ 3aKOHOMEPHOCTH;

NPUBOAUTh  TNpUMEpPhl  (HAXOAuTh  WHGOpPMAIIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEJIHEBHOM
KU3HH JIJIs1 oOecrieueHnsi 6€30MacHOCTU MPpU 0OpaleHuu ¢ mpudopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COOIOACHUS
HOPM DKOJIOTUYECKOTO TOBEJICHHSI B OKPY>KaIOIIEH cpejie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 3aJaHHBIM IIOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIIUXCS
3HAHUM W TyTEM CPAaBHEHMsI PA3JIUYHBIX HCTOYHUKOB BBIJEISATH
uHPOpMAIIMIO, KOTOpas SBISIETCS MNPOTHBOPEYMBONW WM MOXKET OBITH
HEJIOCTOBEPHOM;

MCTIONb30BaTh MPH BBIMOJHEHWN YY€OHBIX 3aJlaHUl HAYyYHO-TIOMYJISPHYIO
JUTEPATYpy (PU3MUECKOTO COJEpKaHMs, CIPABOYHBIE MaTepHabI,
pecypchl cetn MHTEpHET, BlageTs mpuéMaMy KOHCTIEKTUPOBAHMS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPAaTKHE MHCHMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MHGpOpMAIKN (HU3UIECKOTO CONEPKAHUSA, B TOM
qyclie MyOJMYHO JeNaTh KPAaTKHe COOOILIEHUS O pe3ysibTaTaXx MpPOEKTOB
WM y4eOHBIX WCCIENOBAHWN, MPU O3TOM TPAMOTHO HCIOIB30BAThH



U3YYCHHBbI TOHATUHHBIN ammapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIUICHUE NTPE3EHTALINEN;

IpU BHINIOJHEHUH YYE€OHBIX MPOEKTOB M HCCIECIOBAHHUM paclpenesiaTh
OO513aHHOCTH B TPYIIIE B COOTBETCTBUHU C IOCTaBJICHHBIMHM 33JadaMH,
CIICINTHh 3a BBIIIOJIHEHHEM IUIAHA JEWCTBUM, aJCKBAaTHO 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 TeJa, HACHIMICHHBIA W HEHACHIIEHHBIM Map, BIAXHOCTH
BO3/yXa, TEMIEpaTypa, BHYTPEHHSAS SHEPrusi, TEIUIOBOM JBHUIaTEllb,
AJIEMEHTAPHBIN ANEKTPUUYECKUN 3apsl, HIEKTPUUYECKOE MOJIE, IPOBOIHUKU
U TUAJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MAaTHUTHOE TOJIE;
pas3nuath SBJICHUS (TEIUIOBOE pacHIMpPEHUE M CKaThe, Terionepeaaya,
TEIUIOBOE PaBHOBECHE, CMaUMBaHUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAIMsl, IUIABJICHWE, KpUCTaJUIM3alusa (OTBEpACBaHUE), KUIICHHE,
Terionepeaaya (TeTI0NPOBOJHOCT, KOHBEKIIUS, U3ITy4YEHHE),
ANIEKTpU3AIUs TEJ, B3aUMOJICUCTBUE 3apAJIOB, ACHCTBUS JICKTPUUYECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICCTBUE MArHUTOB, JCHCTBUE
MarHUTHOTO TOJIsI Ha TPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAsT UHTYKIIHS)
[0 OINWCAHWI0 HMX XAPAKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JAaHHOE (PU3UUECKOE SBIICHNUE;

pacrio3HaBaTh MPOSIBIICHUE M3YYCHHBIX  (DU3NYECKUX SIBJICHUUA B
OKpY’)KalolleM MHUpe, B TOM 4YHucie (U3UYECKHUE SIBIICHUS B MPUPOJE:
MOBEPXHOCTHOE HATSHKEHUE M KANWUIIPHbIE SBICHHUS B MPUPOJE,
KpUCTAJUTBI B mpupoje, uzinydeHue CoiHIaA, 3aMep3aHue BOJOEMOB,
MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, MHEsI, CHETa, SJEKTPUUECKUE
ABJICHUSI B atMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emun, Jpedd MoIOCOB, PO MAarHUTHOTO MOJS JJISl KU3HU Ha
3emiie, MOJISIPHOE CHUSIHUE, MIPU STOM MEPEBOJIUTH MPAKTUYECKYIO 3a7auy B
y4eOHYI0, BBICNSTH CYIIECTBEHHbIE CBOMCTBA (NMPHU3HAKH) (PU3UUYECKHUX
SIBIICHU;

OMUCHIBATh U3yUYCHHBIC CBOMCTBA T€JI U (PU3UYECKUE SIBJICHUSI, UCIIOJIb3YS
bu3ndecKue BeTUUHHBI (TEMIepaTypa, BHYTPEHHSSI DHEPTHUs, KOJIUIECTBO
TEIUIOThI, yJIeNIbHAasl TEIJIOEMKOCTh BEIIECTBA, VYJAEJNbHAs TeEIUIoTa
TUIaBJICHUS, yJelbHAs TeIUIoTa NapooOpa3oBaHUs, yaelbHAs TEIUIoTa
CrOpaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JEHCTBUS TEIJIOBOM



MAIllMHbI, OTHOCUTEJIBHAs BIAXXHOCTH BO31yXa, JJIEKTPUYECKHU 3apsl,
CUJa TOKa, JJIEKTPUYECKOE HANPSKEHUE, CONPOTHUBIIEHUE NPOBOJHHUKA,
yAEIbHOE  CONPOTUBIEHUME  BeElleCTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTO  TOKAa), TNpH ONHCAHMM TPABWIBHO  TPAKTOBATH
(buU3MYEeCKUl CMBICT HCIOJb3YEeMbIX BEIUYHMH, 0O003HAYEHUS U €IMHUIIBI
bu3nyeCKuX BENIUYMH, HAXOIUTH (OPMYIIbI, CBS3BIBAIOLINE JIAHHYIO
¢u3NYECKyI0 BEIUYMHY C JPYTUMH BEIMYMHAMHU, CTPOUTH TpaQuKu
U3YYEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BEITUYMH;

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

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallMi MPAKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISABIATH
IPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYeCcKuX
1IaroB ¢ Omnopod Ha |—2 M3yYeHHBIX CBOMCTBA (PM3UYECKUX SIBICHHH,
(U3MYECKUX 3aKOHOB WM 3aKOHOMEPHOCTEH;

pelar pacu€THhle 3aJadyd B 2—3 JEWUCTBUS, HCIOJB3YySd 3aKOHBI U
(dopMyIibl, CBs3bIBaIOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHajM3a
YCJIOBHUSL 3a/lauyd 3alMCBhIBAaTh KPATKOE YCIOBHUE, BBISABIATH HEIOCTATOK
JaHHBIX JJIs peLIeHus 3a7aud, BbIOMpaTh 3aKOHBI U (OPMYIIBI,
HEOOXoauMble ISl €€ pelieHus, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJIyYeHHOE 3HaY€HHE (PU3NYECKON BETUUYMHBI C U3BECTHBIMU JJAHHBIMMU;
pacrno3HaBaTh MpOOJEMbI, KOTOPbIE MOKHO pEHIMTh MPH [OMOIIU
(Gu3NYECKUX METO/OB, MCIOJb3Yys OMNHCAHHUE HCCIIEJOBAHMS, BbIIEIATH
IIPOBEPSEMOE  MPEAINOJIIOKEHNE, OLECHUBATh IPABWIBHOCTh TMOPSJIKA
IIPOBEJCHUSI HCCIIENOBAHUs, 1€1aTh BBIBOIBI;

IPOBOJUTH OMBITHI 1O HAOJNIOACHUIO (PU3MYECKHX SBJICHUN WM
(buznyecKuX CBOWCTB Te (KaNMWUISIPHBIE SIBIICHUS, 3aBUCUMOCTb J1aBJICHUS
BO3/lyXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHusl TMPU H3IYYEHUH OT I[BETa H3JIydarolle (Torjoliaromei)
ITOBEPXHOCTH, CKOPOCTh MCIIAPEHHUs BOJBI OT TEMIEPATYPbl KUAKOCTU U
IUIOIAAA €€ TIOBEPXHOCTH, DJJEKTpHU3alWs TEl W B3aWUMOJEUCTBUE
DNIEKTPUYECKUX  3apsA0B, B3aWMOJCHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJlM3allMsl MAarHUTHBIX TOJIEH ITOCTOSIHHBIX MAarHUTOB, JEHCTBHUS
MAarHuTHOTO MOJII HAa NPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHWTa,



CBOMCTBA DJEKTPOJABUTATENSI MMOCTOSHHOTO TOKa): (OpMYyIUpPOBATH
IpoBepsieMbIe MPEANONIOKEHHsI, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000pyI0BaHUs, OMUCHIBATH XO/I OTBITa U (POPMYIUPOBATH BHIBOIBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUsS]  TEeMIepaTrypbl, OTHOCUTEIbHOMN
BJIQXXKHOCTH BO3/yXa, CHUJIbI TOKa, HANpPSHKEHUS C MCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATYMKOB (DU3MUECKUX BEIUYUH, CPAaBHUBATH
pe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COMIOTHOM MOTPEIIHOCTH;
MPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHONU (PU3MUECKON BEIMYUHBI OT
JIpPYro C  UCIOJIb30BAaHUEM TMPSMBIX HU3MEpPEHUU  (3aBUCUMOCTH
COMPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIONIAJAM TONEPEYHOTO
CEYEHHMS U Y/IEJIbHOIO COIPOTHUBIICHHS BEIIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYIIEro 4epe3 TMPOBOJHMK, OT HAaNpsDKEHHsT Ha  POBOJHUKE,
UCCJIEOBAHNE TOCIEAOBATENIBHOIO M IMAPAJUIEIBHOTO  COCAMHEHUN
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEJOBAHUE, COOUpPATH YCTAHOBKY U
BBIIIOJIHATh M3MEPEHHUsI, CIEeNys NPEIJIOKEHHOMY IIaHy, (PUKCHUPOBATH
pe3ynbTaThl MOJYYEHHOM 3aBHCUMOCTA B BHUAE TaOIUI] U TpaduKOB,
JienaTh BBIBOJIBI MO PE3YJITATAM HCCIIEIOBAHUS;

IPOBOAUTH KOCBEHHBIE H3MEpPEHUS (QPU3NYECKUX BEIMYMH (yAesbHas
TEIUIOEMKOCTh ~ BELIECTBAa, CONPOTUBICHHE NPOBOJHHKA, pabora H
MOIIIHOCTh 3JIEKTPUYECKOI'O TOKA): IUJIAaHUPOBATH M3MEPEHUs, COOUpaTh
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEIys MPEIIOKEHHON MHCTPYKIUU, U
BBIYHCIIATH 3HAUCHUE BEJIMUUHBI;

COOJTI0OIaTh MIpaBUJIa TEXHUKU O€30MaCHOCTH MPU paboTe C J1abopaTOpPHBIM
00opy10BaHUEM;

XapaKTepu30BaTh TMPUHIMUIBI JCUCTBUS HW3YUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMNOpPOM HA HX OMUCaHUA (B TOM YHUCIHE:
CUCTEMa OTOIUIEHUS JIOMOB, TMTPOMETp, MapoBas TypOMHA, amMIepMeTp,
BOJIbTMETpP, CUETUYMK 3JIEKTPUUYECKOM HHEPIUH, 3JIEKTPOOCBETUTEIbHBIE
npUOOPHI, HArPEBATENIbHbBIE ANEKTPOIPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JJIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PUBMYECKUX SIBJICHUNW M HEOOXOIHUMBbIE
¢duznyecKkrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOICTBA U HU3MEPHUTEIbHBIC
npuOOpbl MO CXeMaM H CXEMAaTUYHBIM pHUCYHKaM  (KHIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTeIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIIATb CXEMbI SJIEKTPUUYECKUX
Heneil ¢ mocnea0BaTeIbHbBIM U MapaljIeIbHbIM COSTUHEHHEM 3JIEMEHTOB,
pasziuuasi ycJaoBHbIe 0003HAUEHUS 3JIEMEHTOB 3JIEKTPUUECKUX IIeTel;



OPUBOJUTH  MpUMEpbl  (HAXOAWTh  WHGOPMALMIO O  IpHUMEpax)
IPAKTHYECKOTO HCIOJb30BaHUsA (PU3MUECKHX 3HAHUW B TOBCETHEBHOM
XKU3HU 1)1 obecriedeHus: 0€30MacHOCTU TP OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COONIOACHUSA
HOPM JKOJIOTUYECKOTO ITOBEICHUS B OKPYKAIOIIEH CpEE;

OCYIIECTBISATh TOUCK HMHPOpMAIMH  (PU3UYECKOTO COJACPKAHUSI B
HNHTepHeTe, HAa OCHOBE HMEIOIIMUXCA 3HAHUW M IYyTEM CpPaBHEHUS
JIOTIOJIHUTEIbHBIX ~ MCTOYHUKOB  BBIACNIATH HMHPOpPMAILUIO, KOTOpas
SBJISIETCS] IPOTUBOPEUYUBON MIIM MOKET OBITh HEIOCTOBEPHOU;
UCIIOJIb30BaTh MIPU BBINOJIHEHUN YYE€OHBIX 3aJJaHUIl HAyYHO-TIOMYJISIPHYIO
auTepaTypy  (pU3MYECKOro  coAepXaHHs, CIpPaBOYHbIE MaTepUabl,
pecypcbl cetd MHTEpHET, BageTs NpuéMamMu KOHCIIEKTHPOBAaHUS TEKCTa,
npeobpazoBaHusi HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE NHCbMEHHBIE U KpAaTKHE YCTHBIE COOOIICHHUS,
o006mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJlep)KaHUsl, B TOM 4YHUCJIE MYOIMYHO NPEACTABIATH PE3yIbTaThl
MPOEKTHOM WJIM HCCIENOBATENbCKON NIEATEIbHOCTH, P 3TOM TI'PAMOTHO
UCIIOJIb30BaTh M3YYEHHBIM MOHATUHHBIA ammapar Kypca (HU3UKH,
COIPOBOXK/IaTh BBICTYIUICHHE IIPE3CHTALNEN;

IPU BBINOJHEHUM YYEOHBIX MPOEKTOB W HCCIEAOBAaHUN (PUIUUECKUX
IPOLIECCOB paclpenesaTh OOA3aHHOCTH B TIpPYIIE B COOTBETCTBUHU C
IIOCTABJICHHBIMU 3a/1a4aMH, CJIEIUTH 3a BBINOJHEHUEM IUIaHa JECUCTBUI U
KOPPEKTUPOBAaTh €ro, aJEeKBAaTHO OIIEHUBAThb COOCTBEHHBIN BKJIaa B
NEeATEIbHOCTD IPYIIIbI, BEICTPAUBaTh KOMMYHUKAaTHBHOE B3aUMOEHCTBHUE,
MPOSIBJISISI TOTOBHOCTH pa3peiaTh KOH(MIUKTHI.

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

UCIIOJb30BaTh TMOHSATHUS: CUCTEMa OTCU€Ta, MaTepualibHas TOYKa,
TpPaeKTOpHUsi, OTHOCUTEIHLHOCTh MEXAHWYECKOTO NBHKEHUsA, Aehopmanus
(ynmpyras, mjgacTaueckas), TPEHUE, MEHTPOCTPEMHUTEIBHOE YCKOpEHUE,
HEBECOMOCTh M MEPErpy3KH, LUEHTP TSHKECTH, aOCOJIOTHO TBEPIOE TEJO,
HEHTP TSDKECTH TBEPJOTO Teja, paBHOBECHE, MEXaHUYECKUE KOJIeOaHus u
BOJIHBI, 3BYK, WH(Pa3BYK H YJIbTPa3BYK, JJICKTPOMATHUTHBIEC BOJIHBI,
IIKaJia AJEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JaTbHO30PKOCTb,
CHEKTPbl UCIYCKaHMS U TOTJIONICHUs, aibda, 0eTa- U ramMma-u3IydeHus,
W30TOIIbI, SIZIEPHAsl SHEPTETHKA;

paziuuath sBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEWMHOE [BIDKEHHE, CBOOOJHOE
NaJIeHue TeJl, PABHOMEPHOE JBUKEHUE MO OKPYKHOCTH, B3aUMOICHCTBUE



TeJ, PEAKTUBHOE BIDKCHUE, KOJIeOATEIhHOE MBMKCHHE (3aTyXarolue U
BBIHY)KJICHHBIE KOJI€OaHUsI), PE30HAHC, BOJHOBOE JBMKCHHUE, OTPAKCHHE
3ByKa, MPSIMOJIMHEWHOE pacCIpOoCTpaHEHUE, OTPAKECHUE W TPEIOMIICHHE
CBETa, MTOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3ioKeHUe OeJoro cBeTa B
CIEKTp M CJOXKEHUE CHEKTPalIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JMHEHYATOTO CIIEKTPA
W3ITyYCHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OITHITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX  SBJICHUUA B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3UYECKHe SIBICHUS B MPUPOJIE:
MIPWINBHI M OTIIUBHI, ABMKEHUE TIaHeT COTHEYHON CHCTEMBI, PEaKTUBHOE
NBIDKEHUWE JKUBBIX OpPTaHU3MOB, BOCIPHUATHE 3BYKOB JKWBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKUE BOJHBI, I[yHaMH, 53XO0, IIBETa T,
ONTUYECKHUE SIBJICHUS B MPHUPOJE, OMOJOTHYECKOE JIEUCTBHE BUIAMMOTO,
yIbTPadUOIECTOBOTO M  PEHTTCHOBCKOIO H3IYYEHHUM, €CTECTBEHHBIN
pPaMOAKTUBHBEIN (OH, KOCMHUYECKHE Jy4Yd, PAAUOAKTHBHOE H3ITyUCHUE
NPUPOAHBIX MHHEPAJIOB, JIEHCTBHE PAJAMOAKTHBHBIX 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 (CpEIHSAS W MrHOBEHHAs CKOPOCTh Tejla MpHU
HEPaBHOMEPHOM JIBI)KCHHH, YCKOPEHHE, TEPEeMEIlCHUEe, MyTh, YIIJIOBas
CKOPOCTb, CUJIa TPEHUS, CUJa YNPYTrOCTH, CUJa TSIKECTH, YCKOpPEHHUE
CBOOOTHOTO TIAJEHUs, BEC Tejla, HUMIYJIbC Tella, WMIYJIbC CHIIBI,
MexaHu4eckas paboTa W MOIIMHOCTh, TOTCHIMAJIbHAS JHEPrus Tea,
MOJHSITOTO HAJl MOBEPXHOCTHIO 3€MJIM, MOTCHIIMAIbHAS DHEPTHUST CIKATOU
NPYXKUHBI, KUHETHYECKas DHEPrus, TOJHAs MEXaHW4YecKash >Heprus,
MIEPHOJT M YacTOTa KoJIeOaHWH, JJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTe)Ib MPEIIOMIICHHUS CPEAbl), IPH OTTHUCAHUHU
MPaBUJIBLHO TPAKTOBATh (DU3MUECKUH CMBICT HCIIOJIb3YEMbIX BEJIUYHH,
0003HAaUEHUs W €IUHUIIBI (PU3MUYECKUX BEJTUYHH, HAXOJIUTH (HOPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO0 BEIMYHMHY C JAPYTHMH BEJIMYMHAMH,
CTPOUTH TpaPHKN U3YUCHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTEepPH30BaTh CBOWCTBA TeJ, (U3WYCCKHUE SBJICHUS M IPOIECCHI,
UCIIOJIb3YysI 3aKOH COXPAHEHHUs DHEPTHH, 3aKOH BCEMHUPHOTO TATOTCHHSI,
OPUHITUI CYMEPIIO3UIIMA CHJI, TPUHIUI OTHOCHUTENIbHOCTH [ anmmes,
3aKk0oHBl HBIOTOHA, 3aKOH COXpaHEHUs HMITYJbCA, 3aKOHBI OTPAXKEHUS U
MIPEIIOMJICHUS CBETA, 3aKOHBI COXPAHECHHSI 3apsIOBOTO U MACCOBOTO YHCEI



IpU SACPHBIX PEAKIMIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIIUCBIBATh €r0 MaTEMAaTHYECKOE BBIPAKECHHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl UM CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTUYECKUX
IIaroB C OMOpOM Ha 2—3 M3yYEHHBIX CBONCTBA (U3MUYECKUX SIBICHHII,
bu3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiath pacu€THble 3adaud (omMparoIIMecs Ha cucremy u3 2-3
ypaBHEHUH), UCTIONB3YS 3aKOHBI U (POPMYIIbI, CBSA3BIBAIONINE (HU3HUUECKUE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCJIOBHUS 3aJaydl 3alUChIBaTh KpPaTKOE
YCIIOBHUE, BBISBISATH HEIOCTAIOIINE WM W30BITOYHBIE JaHHBIC, BHIOUPAThH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE JIJISl PEIICHHs], TPOBOAUTH PACUEThI U
OLICHUBAaTh PEAJMCTUYHOCTh TOJYYEHHOTO 3HAueHus (U3nuecKon
BEJTUYUHBL;

pacmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXKHO pPEIINTh MPH MOMOIIU
(buU3MYECKUX METO/OB, HCIONB3ys OMHCAHWE HWCCIICIOBAHUS, BBIICIATDH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OIICHUBATh MPABHIBHOCTh MOPSIKA
IPOBEJCHUS  HMCCIEAOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3ysbTaThl HAOJIIOIEHUH U ONIBITOB;

IPOBOJAUTH OMBITHl MO HAOMIOACHWIO (U3MUECKUX SIBICHUW WK
(¢u3MYecKuX CBOMCTB Ten (M3ydyeHHEe BTOpPOro 3akoHa HproToHa, 3akoHa
COXPAaHEHHUSl HHEPrUM, 3aBUCUMOCTh NEpHUOAa KOJeOaHUN NpPYKMHHOIO
MasiTHUKa OT MAaccChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pas3ioxeHne Oeloro CBeTa B CIEKTP, M3YUCHHE CBONCTB M300pa)KEHUS B
IUIOCKOM 3€pKalie W CBOMCTB HW300pa)KeHHs TMpeaMeTa B coOMparomien
JUH3€e, HAOJMIOJEHUE CIUIOIIHBIX W JMHEMYaThIX CHEKTPOB H3IIy4EHHUS):
CaMOCTOATENILHO  CcOOMpaTh YCTAHOBKY U3 HW30BITOUHOrO Habopa
o0OpylnOBaHUS, ONHCHIBATH XOJA OMbITA W €ro  pe3yJbTaThl,
bopMyIUpOBaThH BHIBOBI,

IPOBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpelHee 3HaYeHHEe Uu3MepsIeMol BeMHYUHBI ((OKYCHOE pPaCcCTOSHUE
coOuparoieii JTuH3bI), OOOCHOBBIBaTH BBIOOpP crmocoba W3MepeHus
(M3MepUTEILHOTO PUOOpa);

NPOBOJANTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (U3MUECKUX BEIHYHUH C
UCIIOJIb30BaHUEM TPSAMBIX HU3MEpPEHUM (3aBUCUMOCTb MYyTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HadalbHOM CKOpPOCTH, IMepuoja
KoJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpaK€HUs CBETa OT yria MaJeHWs W yIiia MPEeJIOMIICHHsS OT yriia



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

IPOBOJUTh KOCBEHHBIE H3MEpPEHUs (PU3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTh M YCKOpPEHHE Tela TpU PaBHOYCKOPEHHOM JBHKCHHH,
YCKOPEHHE CBOOOJHOIO MaJEHHUsl, KECTKOCTh MPYKUHBI, KOAIDPHUIUEHT
TPEHUsI CKOJBXEHMS, MEXaHHueckas paboTa M MOUIHOCTb, 4YacTOTa U
nepuosa KojaeOaHMM MAaTeMaTU4eCcKOro U MPYKUHHOTO MAasTHUKOB,
ONTHYECKass Cujla CcOoOMparolell JIMH3bl, paJAHOaKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOMpaTh SKCIEPUMEHTANbHYIO YCTAaHOBKY WU
BBITIOJHATh U3MEPEHUS, CIEAys MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIYYEHHBIE PE3YNIbTAThI C YYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

cOOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
000opy1I0BaHUEM;

pa3nnyuaTh OCHOBHBIC TPU3HAKK M3YYCHHBIX (PU3UIECKUX MOJICICH:
MaTepuajgbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAHETapHas MOJENIb aToMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIIIPa;

XapaKTepu30BaTh TMPUHIMUIBI JCUCTBUS HW3YUYEHHBIX TNPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHUCaHusA (B TOM YHUCIE:
CHHUJIOMETP, JNATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, MepHucKol, ¢oToanmnapar, ONTUYECKHE CBETOBOJBI,
CTHIEKTPOCKOTN, JO3MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUH U  HeoOXoauMmble (U3NUYECKHUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXE€MAaTHUHbIE€ PUCYHKH M3YyYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJIOTHUECKHUX MPOIECCOB
OpU pPEUICHUH Y4eOHO-TMPAKTHUECKUX 3a/]ad, ONTHYECKUE CXEMBI MJis
MOCTPOEHUS U300PAKEHU B INIOCKOM 3€pKajie M COOMparoLIel JIMH3E;
OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHGOPMALMIO O  IpUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOM
XKU3HU I obecriedeHus: 6€30MacHOCTH TP OOpallleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0POBbS U COOIIOJCHUSA
HOPM IKOJIOTUYECKOTO MOBEJCHHS B OKPY>KaloIlEeH cpeie;

OCYIIECTBJIATh TOUCK WHPOpMaMu (U3HNUECKOTO COJIEpKAaHUS B
HuTepHere, caMoCTOATENbHO (HOPMYIHUPYs TOMCKOBBIN 3arpoc, HaXOAUTh



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

UCITIOJIB30BaTh MPHU BBIIIOJIHEHUH yYE€OHBIX 33JaHUl HAyYHO-MOMYJISPHYIO
JUTEpaTypy (pU3MYECKOro coAepXkaHMs, CIPaBOYHBIE MaTEpUAbI,
pecypcebl cetu MIHTEpHeT, BiIaieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanus HHGOPMAILIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO37aBaTh COOCTBEHHBbIE MUCHMEHHBIE M YCTHBIE COOOILEHHUS HA OCHOBE
MHPOpMallMM U3 HECKOJBKUX HCTOYHUKOB (DHU3MUECKOIO COAEp KaHUs,
nyOIMYHO NPEICTABIATh PE3ybTaThl IPOEKTHOM WM UCCIIEN0BATENbCKON
NEATEIbHOCTH, MPU 3TOM TPAMOTHO  HCIIOJIb30BaTh  HM3yYEHHBIN
NOHSATUWUHBIN ammapar u3y4aemoro pasaena (U3MKH U COMPOBOXKAATH
BBICTYIUICHUE TpE3CHTAel ¢ y4ETOM OCOOEHHOCTEH ayJIuTOpHH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KouuvecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (uu¢posBbie)
Kontpoabusbie IlpakTnueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3nes 1. ®u3nka u eé posib B NO3HAHUM OKPY:KAKOIIEro MUpa
1.1 ®dusuka - HayKa o pUpoae 2 bubmmorexa [TOK
https://m.edsoo.ru/7f416194
1.2 du3nyeckne BeININHBI 2 1 bubmmorera [TOK
https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYYHBINH METOM ITO3HAHUS 2 1 bubmmorexa [JOK
’ Y4 s https://m.edsoo.ru/7f416194
Hroro no pazgeny 6
Pasnean 2. [lepBoHavaibHbIe CBeIeHUS 0 CTPOCHNH BelleCTBA
bu6mmoreka [IOK
2.1 CtpocHue BelecTBa 1
p t https://m.edsoo.ru/7f416194
29 JIBHM>XeHuEe U B3aUMOJICHICTBUE YaCTHI] ) 1 bu6mmoreka [IOK
' BEIIIECTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSIHHS BEIIECTBA 2 bubmorexa HOK
https://m.edsoo.ru/7f416194
Wroro no pazmeny 5
Pa3nen 3. /IBu:keHne U B3auMo1eiicTBUE TeJl
bu6mmoreka [IOK
3.1 Mexanudeckoe JKeHHE 3
RAHHHECKOT ABHACHH https://m.edsoo.ru/7f416194
3.2 Huepius, macca, IOTHOCTh 4 1 bu6mmoreka [IOK




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

bu6mmoreka [IOK

33 Cuna. B 14 2
fa. BHABL CHL https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3znea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTE U ra3oB
41 Hasnenue. [lepenayua gaBiaeHus: TBEPABIMU 3 bubnnoreka [HOK
' TEJIaMU, ) KUJIKOCTIMH U ra3aMu https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2 Jlasnenne xuKocTn > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4, A
3 TMOC(hepHOe JaBiIeHHe 6 https://m.edsoo.ru/7f416194
44 JlelicTBUE XKUJKOCTH U Ta3a HA MOTPyKEHHOE 7 3 bubnunoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pasueny 21
Pa3nes 5. PaGora n MoIHOCTD. JHEprus
bu6nmoreka [JOK
1 P 1
> aboTa 1 MOIKOCTH 3 https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
2 I1 1
> POCTRIE MEXQRHSMEL > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
. M 4 1
>3 CXAHITICCKA SHEPTIA https://m.edsoo.ru/7f416194
Uroro no pazgeny 12
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12




8 KUIACC

KoanuectBo yacon DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungpoBbie
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. TeruioBble siBjieHUS
bubmuorexa [JOK
1.1 i
Crpocnue 1 CBOHCTBA BemiecTha 7 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1 5
CTIOBBIE MPOHECCH https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Pa3nes 2. JinekTpuyecKkue H MATHUTHBIC SIBJICHUSA
21 DneKTpUUYecKue 3apsiabl. 3apsHKEHHBIE Tella 7 | bubnnoreka [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
2.2 I1 i i 2 2
OCTOSIHHBIN AJIEKTPUUYECKUN TOK 0 7 hitps-//m.cdsoo.ru/Tf418 1 ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
AHHTHPIC ABICHHA https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.4 9 4
JICKTPOMATHHTHA HHAYKIHA https://m.edsoo.ru/7f4181ce
Uroro no pazgeny 37
PesepsHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 14.5




9 KUIIACC

KoanuyecTBO 4acoB DJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB H TeEM mudpoBLIe
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpamMmbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. Mexannuyeckue siBJeHUs
L1 MexaHn4eckoe JIBHKCHUE U CIIOCOOBI €0 10 1 bu6mmoreka [IOK
) OIIUCaAHUS https://m.edsoo.ru/7f41a4a6
. bu6mmoreka [IOK
1.2 B3aumonelicTBue Ten 20 1 3 nosmorexa L
https://m.edsoo.ru/7f41a4a6
bu6 K
1.3 3aKOHBI COXPAHEHUS 10 3 nosmorexa IO
https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Paznen 2. Mexannuyeckue Koje0aHusi M BOJHbI
bu6nmoreka [JOK
2.1 Mexaaundeckue kKojeda 7 3
XAHIHCECIKUC KOJIChat https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHndecKue BOJIHEL. 3B 8 1 3
K https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paspnen 3. Di1eKTPOMAarHuTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJHBI
31 DIIeKTPOMArHuTHOE TOJIE U 6 ) bubnmoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHEI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3nen 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
bubmuorexa [JOK
4. P 2
3 asnokeHue 0eoro cBera B CIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3gen 5. KBaHTOBLIE IBJICHUSA
bu6mmoreka [IOK
5.1 Hcnyckanue U MorionieHue cBeTa aToMOM 4 1 hitps-//m.edsoo.ru/Tf41ada6
bu6mmoreka [IOK
32 Crpociie aTomHOro A1pa 6 ! https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 slnepHbie peaxiui 7 I I https://m.edsoo.ru/7f41a4a6
Hroro no paszueny 17
Pa3nea 6. [loBTopuTe1bHO-00001IaK0 1M MOYJIb
[ToBTOpeHue n 0600IIEHNE COIEPIKAHUS bubmmorexa [IOK
6.1 9 2
Kypca ¢pu3uku 3a 7-9 kinace https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 27







IHOYPOYHOE IIVTAHUPOBAHUME
7 KIIACC

Ne
n/n

Tema ypoka

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

KoaudecTBO 9acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUs

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

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

dusnueckue BeTUUYNHBI U UX
u3MepeHue

VYpok-uccnenosanue "M3mepenune
TEeMIIepaTypbl IPU MOMOIIN
XKHUJKOCTHOTO TEPMOMETpA U IaTUMKa
Temrneparypsl"”

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

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

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




Crtpoenue BemecTBa. OMbITHI,

7 OKa3bIBAIOIIME JUCKPETHOE CTPOCHUE bubmmnorexa [IOK
A He meKp p https://m.edsoo.ru/ff09fe0a
BEIIECTBA
8 JBr>xeHune 4acTHIl BEIISCTBA Bubmaorexa ITOK
https://m.edsoo.ru/ff0a013e
VYpoxk-uccienoBanue «OMnbITHI IO
9 HaOJII0JICHUIO TEIJIOBOTO PACIIUPEHUS
ra3oBy
10 ArperaTHble COCTOSTHUSI BEIIECTBA
B3anMocBs3p Mex 1y cBOWCTBaMHU
BEILIECTB B PAa3HBIX arperaTHbIX
1 COCTOSIHMSIX U UX bubnuorexa [JOK
ATOMHOMOJIEKYJISIPHBIM CTPOCHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSHUMN
BOJIBI
Mexanndeckoe OBUKEHHUE.
12 PasHoMepHOE 1 HEpAaBHOMEPHOE bubmorexa LHOK
p p p https://m.edsoo.ru/ff0a05c6
NIIBIDKEHHE
bu6mmoreka [IOK
13 Ckopocts. EQUHUIEI CKOPOCTH
p A 1 p https://m.edsoo.ru/ff0a079c¢
14 Pacuer iyt 1 BpeMeHH IBUKCHUS bubmmorera [IOK
y P https://m.edsoo.ru/ff0a0ae4
Nuepuys. 3aK0H HHEPLIUH.
15 BzapII)MoaeﬁCTBHe TeJ'IpKaK NpHUYHHA bubmmorera [TOK
p https://m.edsoo.ru/ff0a0c10
W3MEHEHUS CKOPOCTH JIBUIKEHHUS Tell
16 [TnotHOCTH BemecTBa. Pacuer macchbl bubnmoreka [JOK
1 00beMa TeJla IO €r0 IJIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopatopHnas pabota «OnpeneneHue




IIJIOTHOCTHU TBépI[OFO TCIa»

Permtenne 3agaud o reme "IL1oTHOCTE

bubmuorexa [JOK

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




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

Pemenue 3amau Ha onpeencHue

https://m.edsoo.ru/ffO0alcc8

30 PaBHOJICHCTBYIONIECH CUIIbI
Pemenue 3anau mo remam: «Bec

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

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

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

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

34 JIaBJIEHUS Ta3a oT 00bEMa, bubmorexa LIOK

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

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

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

38 CooOlmarommmecs cocyapl bubnmoreka [JOK




https://m.edsoo.ru/ff0a2970

bu6mmoreka [IOK

39 IMuopaBanueckuii mpecc
AP P https:/m.edsoo.ru/ff0a3136
40 Manomerpsl. [lopuaeBon
YKUJIKOCTHBIN HACcOC
Atmocdepa 3emin. [TpudarHb
CYIIIECTBOBAHUS BO3YIIHOMN
Y i bubmuoreka [JOK
41 000109kH 3eMJIH. 3aBUCUMOCTD
https://m.edsoo.ru/ff0a2b5a
aTMOoCc(hepHOTro JaBJICHUS OT BHICOTHI
HaJl ypOBHEM MODsI
bubmuorexa [JOK
42 Bec Bo3ayxa. ATmocdepHoe naBieHue
BO3IYX TMOCG)EPHOE JABIICHN https://m.edsoo.ru/ff0a2b5a
43 N3mepenne arMocepHOro JaBieHUs. bubnnoreka [JOK
OmnsiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBHUCUMOCTb aTMOC(EPHOTO
44 aBJICHUS OT BBICOTB(II)HI:I OBHEM bubnworexa LIOK
A LYP https://m.edsoo.ru/ff0a2fc4
MOopst
45 Bbapomerp-anepoun. AtmochepHoe bubnnoreka [JOK
JIaBJICHUE HA PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3agau mo reme
"ATmocdepHoe naBieHue"
JleficTBUE KUJKOCTH U Ta3a Ha
47 MOTPY>KEHHOE B HUX TEJIO bubmmoreia LIOK
py ) https://m.edsoo.ru/ff0a3276
ApxumenoBa cuiia
JlabopaTtopHas pabota «OnpeneneHue
43 BBITATKUBAIOIIEH CUJIBI, bu6mmorexa [IOK

JEWCTBYIOLIEH HA TEJIO, TOTPYKEHHOE
B JKHJIKOCTB)

https://m.edsoo.ru/ff0a33fc




49

50

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

IlnaBanue Ten

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

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

51

52

53

54

Jlaboparopnas pabota
"KonctpyupoBanue apeomeTpa uiu
KOHCTPYHPOBAHUE JIOJKH H
onpeereHue e€ rpy30mno bLEMHOCTH"

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

Mexanuyeckas paborta

Momntaocts. EquHUIEI MONITHOCTH

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

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

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

55

56

57

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

[Ipocteie Mexanu3msl. Poryar.
PaBHOBecue cui Ha peiuare

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

58

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

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




59

60

KUIKOCTEHN U Ta30B» / Beepoccuiickas
npoBepouHas paboTa

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

Pemenue 3a1a4 o TeMe «Y CIOBUA
paBHOBECHsI pblYara

0.5

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

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

61

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

0.5

62

63

64

Pemrenue 3agau o teme "Padora,
MotrHocTh, KIT/T"

MexaHnueckast PHEpTHsl.
Kunetnueckas 1 noTeHIMaIbHAs
JHEprus

3aK0OH COXpaHEHHUs MEXaHUYECKON
SHEPTUHU

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

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

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

65

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

66

KonTponbnas pabora no teme
«PaboTa 1 MOIIHOCTb. DHEPTHUS»

67

PesepBHelIit ypok. Pabora ¢ TekcTamu

bubmuoreka [JOK




o TeMme "MexaHnueckoe IBukeHue"

PesepBHelit ypok. Pabora ¢ TekcTamu

https://m.edsoo.ru/ff0adee6

68 o teMe "Padora. MOLIHOCTS. 1
Oneprus"
OBUIEE KOJIMYECTBO YACOB I10O 63 12

[NPOT'PAMME




8 KUIACC

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




https://m.edsoo.ru/ff0a6412

Ypok-koudepennus "IIpakTuueckoe
HCIOJIb30BAHUE TEIJIOBBIX CBOMCTB

bu6mmoreka [IOK

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

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

13 p il
TennooOMeH U TeTIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopnas pabora

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

PacueT koau4decTBa TEIIOTHI,

15 HEO0OXOMMOTO /I HarpeBaHus Teja
Y BBIJICJISIEMOTO UM TIPH OXJIAKIEHUN

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

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

18 KPUCTAJUTMYECKHUX 1;en VnenvHas bubmmorexa [IOK

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

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

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

21 Kunenwne. Y aenrHas Temiora bu6mmoreka [IOK




22

23

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

https://m.edsoo.ru/ff0a786¢

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

24

25

26

[IpuHIMIBI pabOTHI TETIIOBBIX
neurareneii. [lapoBast TypOuHa.
JIBuraTens BHYTPEHHETO CTOPAHMS

KIIJI TenmoBoro aBurares.
TertoBeIe ABUTATEIN U 3aIIATA
OKpY>Karoleu cpeibl

3aKOH COXpaHEHUs U NIPEBPAILCHUS
SHEPIrUH B TEIUIOBBIX MPOLECCAX

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

27

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

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

28

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

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

29

30

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




B3anmoneiicTBue 3apsyKeHHBIX TEII.

bu6mmoreka [IOK

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

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

33 DOneMeHTapHbIil 3apsa. CTpoeHue
aToma

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

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

36 cyulecTBoBaHus. McTouHukmn bubmorexa LHOK

https://m.edsoo.ru/ff0a95a4

NEKTPUYECKOTO TOKA

37 JIenCcTBUA DIIEKTPUYECKOTO TOKA bubnuorexa LOK

https://m.edsoo.ru/ff0a96b2

VYpok-uccnenosanue "Jleiictue

38 ANEKTPUYECKOTO 011 HA TPOBOAHUKHI 1
U JUAJIEKTPUKHU"

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

40 DnexTpuuecKkas LIenb U €€ COCTaBHbIE
4JacTu
Cuna Toka. JJaboparopHas pabota

41 "N3mepeHue u peryJIupoBaHHe CUIbI 0.5 bubnmorexa LHOK

TOKA"

https://m.edsoo.ru/ff0a8bd6




DIEeKTPUUECKOE HATIPSKEHHE.
Boner™merp. JlabopaTopnas padora

bu6mmoreka [IOK

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

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

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

45 HanpspkeHus. 3akoH OMa 1715 yyacTka bubmmorexa [OK

https://m.edsoo.ru/ff0aad44a

enu
JlabopaTopHas pabota
"HccnemoBanue 3aBUCUMOCTH CHIIBI

46 TOKa, UYILETO Yepe3 PE3UCTOp, OT 1 bubmorexa HOK

https://m.edsoo.ru/ff0aa04e

COTIPOTHUBIICHUS PE3UCTOPA U
HaIpspKEHNs Ha pe3ucrope”

47 [TocnenoBarenbHOE U MapaieIbHOE
COEIMHEHHUS TIPOBOTHUKOB
JlaGopatopnas pabora "IIpoBepka

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

49 IpaBWJIa I CUJIBI TOKA MIPU | bubmuorexa [IOK

napajijicJIbHOM COCANHCHUUN
pe3uctopon”

https://m.edsoo.ru/ffOaadle




Pemenne 3aaa4 Ha IPUMEHCHUC

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

B3auMoacucTBUA. I10CTOSIHHBIN
anekTpudeckuii Tok" / Beepoccuniickas

https://m.edsoo.ru/ff0abea8




59

IpoBepoyHasi pabora

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

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

60

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

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

61

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

0.5

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

62

DNEeKTPOABUTATEIb IOCTOSIHHOTO
Toka. Mcrions3oBanue
ANEKTPOABUTaTENEeH B TEXHUUECKUX
YCTPOWCTBAaX U HA TPAHCIIOPTE.
Jlaboparophnast pabota
"KoHcTpynpoBaHue 1 U3y4eHue
paloThI neKkTpoaBurarens"”

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

63

Omnbrtel @apases. 3akoH
ANEKTPOMArHUTHOM MHIYKITHH.
IIpaBuio Jlenna

64

Onektporereparop. Crocoos
MTOJTYYCHUS JICKTPUICCKON SHEPTHH.
DJIEKTPOCTAaHIIMH Ha
BO300HOBIIIEMBIX UCTOYHUKAX
SHEPTUU

65

[ToaroroBka K KOHTPOILHOM paboTe
1o TeMe "DIeKTpUYECKue u




MAaTrHUTHBIC SIBJIeHUS"

KonrponsHas pabora o teme

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

I[TPOTPAMME




9 KUIIACC

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

| Mexanndeckoe JBHKEHUE. |
MarepuanbHas TOUKa

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

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

4 nekeHue. CpeHsst © MTHOBEHHas 1
CKOPOCTb

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

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

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

g CBoOomuHoe nagenne teia. OIbITH !
lanunes

9 PaBHOMEpHOE ABMXEHUE TTO | bubnmoreka [JOK

okpyxHoCTH. [Tepnos u yactora

https://m.edsoo.ru/ff0ael76




oOpamienus. JInHeiHas u yrioBas

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

TATOTEHUA. Y CKOpEeHHE CBOOOIHOTO

https://m.edsoo.ru/ff0af044




majeHust

VYpoxk-koHpepenuus "JIBrxeHue et

23 BOKPYT I'PaBUTALIMOHHOTO LIEHTPA
(Conneunas cucrema). ['amaktuku"
Pemenue 3a1a4 no teme "Cuia
24 TSOKECTH M 3aKOH BCEMHPHOT'O bubmorexa LOK
. P https://m.edsoo.ru/ff0af5f8
TATOTEHHUS
)5 [IepBas kocMu4ecKas CKOPOCTb. bubnuorexa [IOK
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCcHe MaTepuanbHOM TOUKH.
AOGCOIIFOTHO TBEPIOE TEIIO.
i bubmuoreka [{OK
26 PaBHOBecue TBEpIOTO TENA C
. . https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHOW OChIO BPAILICHHUS.
MowmeHnT cuibl. LleHTp TsokecTn
PaBHOBECHE MaTepHAIBHON TOUYKH.
AOGCOTIOTHO TBEPAOE TETO.
27 PaBHOBecue TBEpAOrO TENA C
3aKpEIUIEHHON OChIO BPAILICHHUSI.
MowmeHnT cuibl. LleHTp TsoxecTn
73 Pemenue 3agad nmo reme "MomeHT bu6mmoreka IIOK
cunbl. LenTtp TsxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJILHOM paboTe MO
29 TeMme "MexaHndecKkoe IBMKEHHE bubmmorexa TOK
. " ’ https://m.edsoo.ru/ff0b0408
BzanmoneiicTBue Ten
KonTponbhas pabora no teme
30 "MexaHnndecKkoe IBIKEHHE bubmorexa LHOK
N | ' https://m.edsoo.ru/ff0b06ec
BsauMonelicTBue Ten
31 Nmnynec Tena. Umnynse cuiibl. 3aKoH bubmuoreka [JOK




COXPAHEHHUS UMITyJIbCa. YIIPYroe u
HEYIPYroe B3auMOJCICTBHE

Pemrenue 3agaud mo reMe "3akoH

https://m.edsoo.ru/ff0b07fa

bubnunorexa LIOK

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

MassTHHUKH




44

45

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

[IpeBparienue sHepruu Npu
MEXaHUUYECKUX KOJIeOaHUSIX

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

46

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

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

47

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

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

48

49

50

Mexaunueckue BoiHbL. CBONWCTBA
MeXaHU4eCKHuX BOJIH. [IpogosibHbIE
MOTEPEYHBIE BOJTHBI

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

3ByK. PacnipocTpanenue u oTpakeHue
3ByKa

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

51

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

52

53

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKHUI pE30HAHC
Ypok-koHpepeHus "YIbTpa3ByK u
nH(PA3BYK B IPUPOJE U TEXHHUKE"

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

54

[ToaroroBka K KOHTPOJILHOM paboTe MO

but6mmoreka [IOK




Teme "3aKOHbI COXPaHECHMUSI.
Mexannueckre KoeOaHus ¥ BOJTHBI"

KonTponbnas pabora no teme

https://m.edsoo.ru/ff0b25f0

55 "3aKoHBI cCOXpaHEeHMs. MexaHuueckue
Kose0aHusl ¥ BOJHBI"
56 DNeKTPOMarHuTHOE ToJIe. bubmmoreka [JOK
DNeKTPOMarHUTHBIE BOJHBI https://m.edsoo.ru/ff0b2abe
57 CBolicTBa 3J1IEKTPOMAarHUTHBIX BOJIH
Ypok-koupepennus "lkana
53 3J€KTPOMArHUTHBIX BOJIH. bubmmoreka [JOK
Hcnonp30Banue 3JI€KTPOMarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH I COTOBOI CBA3H"
VYpok-uccnenonanue "M3yuenue
. bubmuoreka [IOK
59 CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2cbc
MTOMOIIBI0 MOOUIILHOTO TenedoHa
Pemenue 3agau Ha onpeneneHue
60 4acTOTHI U JJIMHBI 3JIEKTPOMarHuTHOM
BOJIHBI
DneKTpoMarHuTHasi IpUpoa CBETa.
. bubnuoreka [{OK
61 CxopocTth cBeTa. BonHOBBIE CBOMCTBA
https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku ceera. I[IpsmonuneitHoe
bubnunorexa LIOK
62 pacnpocTpaHeHUEe CBeTa. 3aTMEHUs
https://m.edsoo.ru/ff0b3658
ComHua u JIyHbl
3aKOH OTpa)k€HUs CBETa. 3epKaia.
but6mmoreka [IOK
63 Pemenue 3ana4y Ha IpUMEHEHNE
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKEHUs CBETA
64 [Ipenomnenue cBera. 3aK0H bubnuoteka [JOK




IIpECIOMJICHUSA CBETA

[TonHOE BHYTpEHHEE OTPAKEHUE CBETA.

https://m.edsoo.ru/ff0b3aea

65 Hcnonb30BaHue MOIHOTO BHYTPEHHETO ngﬁ;ﬁfj;;?ﬁ}ﬁfomcsc
OTpPaXEHUS B ONTHYECKHUX CBETOBOAAX
Jlaboparopnas pabota "Hccienoanue
66 3aBUCHUMOCTH yTJia MPETOMICHHS
CBETOBOTO JIy4a OT yTIJia MaJIeHUus Ha
rpanuiie "Bo3n1yx-cTekyno""
Ypok-koHpepennus "Micnons3oBaHue
67 MOJTHOTO BHYTPEHHETO OTPAKECHMUS:
CBETOBO/IbI, ONITHKOBOJIOKOHHASI CBSI3b"
68 JIunzel. OnTryeckas cuiia JTMH3bI bubmorexa HOK
https://m.edsoo.ru/ffOb3f2c
69 [TocTpoenue n3oOpaxeHu B TMH3AX bubmmorera [OK
https://m.edsoo.ru/ff0b444a
Jlaboparopnast pabora "Onpenenenue
70 (hOKYCHOTO pacCTOSIHUS U ONTHYECKOM bubmorexa HOK
T — https://m.edsoo.ru/ff0b4206
71 Ypok-koHpepenmus "OnTudeckue bubnmnorexa [JOK
JIMH30BBIE TPUOOPHI" https://m.edsoo.ru/ff0cOa7e
72 I'na3 kak ontuyeckas cucreMa. 3peHue bubmmorexa LIOK
https://m.edsoo.ru/ff0b4684
73 Ypok-koHpepentus "JleexTs
3penus. Kak coxpanurs 3penue"
Pa3noxxeHue 6enoro ceera B CEKT.
74 Omnbitel HetoTona. Crnoxxenue bubnuotexa [JOK

CIICKTPAJIbHBIX IIBETOB. I[I/ICHepCI/ISI
CBCTa

https://m.edsoo.ru/ff0cOf4c




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

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

TeXHuke"

https://m.edsoo.ru/ff0c2126




SnepHble peakuuu. 3aKOHbI

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

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

29 Pemenue 3amau no reme "SnepHeie
peakuun"

90 Peakuuu cunTes3a u nenenusd saep. bubnnorexa [JOK
Ucrounnku sueprun CosnHua u 3BE31T https://m.edsoo.ru/ffOc1e88
Ypok-koupepenuus "Anepunas

91 sHepreTHka. JleicTBus
PaZOaKTUBHBIX U3ITyYEHUH Ha KUBbIE
opraHu3msl"

[ToaroroBka Kk KOHTPOJILHOU paboTe MO

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

KonTponbHas pabota no teme

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

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

B3aumoneiictBue ten
[ToBTOpenue, o600menue. Pemenue

95 ACYETHBIX M Ka4YECTBEHHBIX 3a7a4 10 bubmmorexa [IOK
pactel ' https://m.edsoo.ru/ff0c2572
teme "TernoBbie MpoOLECCHI

96 [ToBTOpenue, o6o6menue. Pemenue bubnmoreka [JOK




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

[ToBTOpenue, o6o0menue. Pemenue

https://m.edsoo.ru/ff0c2a22

bubnunoreka LIOK

7 1
9 pacyYeTHBIX M Ka4ECTBEHHBIX 3aa4 110 hitps://m.edsoo.rw/ff0c2b30
teme "KIIJI anekTpoycTanoBok"
[ToBTOpenue, obo0mIEHNE.
98 JIaGopatopHble pabOTHI 110 KypC 1 1 Bubmiorexa HOK
" patop p " ypey https://m.edsoo.ru/ff0c2c52
CBeToBbIE SBJICHUS
[ToBTropenue, o6o0menue. Pabora ¢
99 TEKCTaMH 110 TeMe "3aKOHBI 1 Bubmiorexa OK
" https://m.edsoo.ru/ff0c2d6a
COXPAHCHUS B MEXaHHUKE
[ToBTOpenue, o600meHne. Pabora ¢
100 TekcTamu 110 Teme "Konebanus u 1 bubnnorexa [IOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
IToBTOpenue, o6o6meHne. Pabora ¢
101 TeKCTaII:/II/I 10 TEME 'L'HCBCTOBBIG 1 bubnmorera OK
" https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTOpenue, o6o6menue. Padora ¢
102 TekcTamH 110 TeMme "KBanToBas u 1
sanepHas gusmnka"
OBUIEE KOJIMYECTBO YACOB I10 102 7

[TPOT'PAMME







IMPOBEPSIEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMbBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

7 KJIACC

Kon
NpoBepPsSIEeMOro
pe3yJbTara

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

1.1

HCIOJIb30BAaTh U3YYCHHBIC ITIOHATUS

1.2

1.3

pas3iindaTtb ABJICHHA 110 OIMHMCAHUIO HMX XapPAaKTCPHBIX CBOMCTB W Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (1)I/I3I/I‘-IGCKO€ 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) (PU3UUECKUX SBJICHUN

1.4

ONKCBHIBATh H3YYEHHBbIE CBOWCTBA Tel U (U3MYECKUE SIBJICHUS,
UCHOJNB3YS (PU3MYECKHE BEIUYMHBI, IPU ONUCAHUM IPABUIBHO
TPAaKTOBaThb (U3UYECKUH CMBICI HCHOJB3YEMBIX BEIMYUH, WX
0003Ha4YeHUs U €UHUIBI (PU3NUECKUX BEJIIMYMH, HAXOAUTH (YOPMYIIbI,
CBS3BIBAIOIME JIAaHHYIO  (PU3MUECKYI0 BEJIUYMHY C JAPYTUMHU
BEJIMYMHAMHU, CTPOUTHh  TIpadUKud  HM3YyYEHHBIX  3aBUCUMOCTEU

Q)HSHHCCKI/IX BCINYHH

1.5

XapaKTepU30BaTh CBOMCTBA Tel, (DU3WYECKUE SIBJICHUS U TIPOIECCHI,
WCIIOJNIb3Ysl HW3YYEHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CIIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa M  3alMChIBAaTh €ro MaTeMaTU4YecKoe

BBIPpAXKCHUC

1.6

1.7

OOBSICHATh (PU3UYECKUE SIBICHUS, MPOLECChl U CBOMCTBA Tel, B TOM
YUCI€ W B KOHTEKCTE CHUTYallMl MPAaKTHKO-OPUEHTUPOBAHHOTO
XapaKkTepa: BbIABIATb I[PUYUHHO-CIICJCTBEHHbBIE CBSI3H, CTPOUTH
oObsicHeHne u3 1 — 2 Jjoruyeckux mIaroB ¢ omopod Ha 1 — 2
U3YyYEHHBIX CBOMCTBA (PM3NYECKUX 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 KPATKOE YCIIOBHUE, MOJACTABIAThH
buznyeckue BeIMYMHBI B POPMYJIbI M IPOBOJUTH Pacu&Thl, HAXOAUTH
CIIPaBOYHBIC JaHHBIC, HCOOXOAUMEBIC JIJIsl PEUICHUS 3aja4, OIICHUBAThH

PEATUCTUYHOCTH MOJTYYCHHON (PU3NYECKON BETUUUHBI

1.8

pacrno3HaBaTh MPOOJEMbI, KOTOPbIE MOXHO PEIIUTh HpPU MOMOIIU
(¢u3nUeCKUX METOJOB, B ONHCAHUU HCCIEOBAHUS  BBIACIATDH
poBepsieMoe  MpEANoiokeHue  (TUHoTe3y),  pasiuyarb |
MHTEPIIPETUPOBATh IOJIyYEHHBIM pe3yjibTaT, HAXOAWUTh OLIMOKH B

XO0J¢€ oI11bITa, ACJIaTh BEIBOJEI I10 €I'0 pE€3yjibTaTaM

1.9

1.10

1.11

MPOBOAMUTH OMBITHl O HAONIOAEHUI0 (U3NYECKUX SBICHUN WM
Gu3MYECKUX  CBOWCTB  Tel:  (opMynmmpoBaTh  IpOBEpsEMbIC
MPENINONIOKeHNUs, coOupaTh  yCTAaHOBKY M3  MPEAJIOKEHHOTO

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

BBITIOJIHSITh TPSIMBIE M3MEPEHHUs C HCIOJIb30BAaHUEM aHAJIOTOBBIX U
u(ppOBBIX MPHOOPOB, 3aNMUCHIBATH MOKAa3aHUs MPUOOPOB € yUETOM

3aJJaHHOW a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUI

OPOBOJUTH  MCCJIEJOBAHHWE  3aBUCUMOCTH  OJHOM  (pU3HYECKOH
BEJIMYMHBl OT JPYyro C HCIONb30BAHUEM MPAMBIX HW3MEPECHHM,
y4acTBOBaTh B IUIAHUPOBAHMU Y4YE€OHOIO MCCIIEIOBaHUSA, COOMpPAThH
YCTaHOBKY M BBINIOJIHATh U3MEPEHHUSI, CIENYs NMPEJIOKEHHOMY 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 H3MEPEHHs (PU3MYECKMX BEIMYUH, CIEHys
MPEJI0KEHHOW MHCTPYKIUU: TPU 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 TEXHUYECKHX
YCTPOMCTB, XapaKTepHU30BaThb IPHUHLMIBI JIEUCTBUS HM3YyYEHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C IOMOIIbIO HMX ONHCaHUS,
UCIIONIb3YSl 3HAHUS O CBOMCTBAX (PU3WYECKUX  SBJIEHUN U

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




1.15

MPUBOAUTH TpPHUMEPHl (HAXOAUTh HWH(OpPMAIMIO O MpUMepax)
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 OTOOP 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

HCII0JIb30BaTh pu BBITNIOJTHCHUH y4eOHBIX 3alaHui
HAYYHOTIONYJISIPHYIO ~ JIUTEparypy  (U3HYECKOTO  COAEpIKaHUS,
CIpaBOYHBIE MaTepHualbl, pecypcbl cetu VHTepHeT, BiIaaeTh
npuéMamM# KOHCTIEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHms HHPOPMALIUT

nu3 O,Z[HOfI 3HAKOBOM CHCTEMBI B APYyryro

1.18

1.19

co3/1aBaTh COOCTBEHHbIE KPATKHE MHCbMEHHBIE 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
IpPaMOTHO UCHOJb30BaTh W3YUEHHBIM MOHATUIHBIA ammapar Kypca

(GU3UKH, CONPOBOKIAThH BHICTYIIJIEHUE NPE3eHTaluel

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 OCHOBHOI'0 00111er0 00pa3oBaHus

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 MPOSBICHHE W3YYCHHBIX (DU3MUYECKUX SBICHUH B
OKpY’KalolleM MHpE, B TOM 4YuciIe (U3NUYECKUE SBICHHUS B MPHPOJIE,
IIPU 3TOM IEPEBOJIUTH MPAKTUYECKYIO 3a7auy B Y4eOHYIO, BBIACIATH

CyIIECTBEHHBIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUI

ONHKCBHIBATh HW3YYEHHBIC CBOWCTBA Tel W (U3MUYECKUE SIBJICHUS,
UCMONb3ys (U3NYECKHE BEIMYMHBI, IPH ONMCAHUU IPAaBUIBHO
TPAaKTOBaThb  (PU3MYECKUII  CMBICA  HCIOJB3YyEMBIX  BEJIMYHH,
0003HaueHMsI ¥ €AUHULIB! (PU3UUECKUX BEIMYUH, HAXOIUTh (POPMYIIBI,
CBSI3BIBAIOIME JIAaHHYIO  (PU3MUECKYI0 BEIMYMHY C JAPYTUMH
BEIMYMHAMHU,  CTPOUTh  TIpaQUKHd  H3YYEHHBIX  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 CHUTyalluid MPaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:
BBISBJISITh TPUYUHHO-CIICJICTBEHHBIE CBS3H, CTPOUTH 00BsICHEHHE U3 |
— 2 JOTMYECKHMX IIaroB ¢ MOMOMIbIO | — 2 H3y4YEHHBIX CBOICTBa

(bu3nYeCKUX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

pemate pacy€THble 3a1auu B 2 — 3 AeMCTBHS, UCHOJB3YS 3aKOHBI U
(bopMyIbl, cBsI3bIBaONINE (PU3NUECKHUE BETMUUHBI: HA OCHOBE aHaIM3a
YCIOBUS 314X 3alIUCHIBATH KPATKOE YCIOBUE, BBISABIATH HEIOCTATOK
JAHHBIX JUI pelIeHHs 3a/lauyd, BbIOMpaTh 3aKOHBI U  (HOPMYIIHI,
HeoOXoauMble JUIsl €€ pelIeHUs, MPOBOAUTh Pacdy€Tbl U CPAaBHHUBATH
NOJydeHHOE 3HaueHue (U3MYecKod BETUYMHBI C H3BECTHBIMHU

JaHHBIMH

pacrno3HaBaTh MPOOJEMbI, KOTOPbIE MOXHO PEIIUTh MpPHU IOMOIIA
(U3MUEeCKUX METOJIOB, UCTIONb3Ys ONMCAHUE UCCIIEAOBAHMS, BBIIEIATh
MIPOBEPSIEMOE TPEINOJIOKEHUE, OLICHUBATh NPABUIBHOCTh MOpPSAIKA

MMPOBCACHUA UCCIICAOBAaHNA, ACIaTh BBIBOIBI

1.9

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

MMPCAIIOJIOXKCHUA, CO6I/IpaTB YCTaHOBKY n3 MMPEAJIOKCHHOT' O




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

1.10

BBIIIOJIHATDH IPSAMBIE HM3MEPEHUSA C HCIOJIB30BAHUEM aHAJIOrOBBIX
nprOOPOB U AATYMKOB (PU3UYECKHUX BEJIWYHMH, CPABHUBATH PE3YJIbTATHI

HU3MEPEHHH ¢ YIETOM 3aIaHHOM a0COFOTHOM MOTPEITHOCTH

1.11

1.12

MPOBOAWTH  MCCIEAOBAHME  3aBUCUMOCTH  OJHOW  (U3UYECKOU
BEJIMYMHBI OT JAPYrol C HCIOJIB30BAaHUEM TMPSAMBIX H3MEpPEHUIL:
IUTAHUPOBATh HCCIIEOBAaHKUE, COOMpaTh YCTAaHOBKY U BBIIIOJIHATH
U3MEpeHusi, cienyd MpeIOKeHHOMY  IJIaHy, (DUKCHPOBaTh
pe3yNbTaThl MOJYYEHHOW 3aBUCUMOCTU B BUJAE TaOMUIl U TpadUKOB,

ACJIaTh BBIBOALI 110 PE3YyJibTaTaM UCCICAOBAHUA

IMPOBOANTD KOCBCHHBIC HU3MCPCHUA (1)I/I3I/I‘I€CKI/IX BCJIIMYHH:
IJIAHUPOBATb U3MCPCHUA, CO6I/IpaTL OKCIICPUMCHTAJIIbHYIO YCTAHOBKY,
ceaysa Hpel[HO)I(GHHOﬁ HHCTPYKIIMHW, W BBIYHUCIATL 3HAYCHHC

BCINYHHBI

1.13

coOmonaTh TMpaBWja TEXHUKM Oe3omacHOCTH TMpH  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

¢uznyecKkne 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 LIETIEH

NPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMALUI0 O MpHUMEpax)
MPAKTUYECKOTO UCIIONIBb30BaHUS (PU3NYECKUX 3HAHUUN B MOBCEIHEBHOM
KU3HU i1 oOecniedeHus: Oe30MacHOCTH TpU  OOpalieHuu ¢
npruOoOpaMy U TEXHUIECKHUMH yCTPOWCTBAMHU, COXPAHEHHSI 3/I0POBBS U

COOJTI0IEHHST HOPM DKOJIOTHYECKOTO TTOBEACHUS B OKPYKAIOIIECH cpesie

OCYIIECTBIISATh TOUCK HHGOPMAIUU (PU3UUECKOTO COICPKAHUSI B CETH
NHTepHeT, Ha OCHOBE HMMEKOUIUMXCSA 3HAHUNW U NYTEM CpaBHEHUSA
JIOTIOJTHATEIFHBIX HCTOYHUKOB BBIJACIATH WHGOPMAIUIO, KOTOpas

ABIIACTCA HpOTHBOpe‘{HBOﬁ WJIA MOYKET OBbITh HeHOCTOBepHOﬁ

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 MMCHMEHHBIC U KPATKUE YCTHBIE COOOIICHMS,
0000mas wHGOPMAIMIO M3 HECKOJIBKUX HCTOYHUKOB (PU3NUYECKOTO
COJICp)KaHUs, B TOM 4YHUCIIEC NYyOJIMYHO MPEICTABISATh PE3yIbTaThI
MPOCKTHOM WJIM HUCCJIEIOBATEIbCKOW JCATEIBHOCTH, IIPH 3TOM
rPaMOTHO HCIIOJIb30BAaTh M3YYEHHbIM MOHATUWHBIA anmapar Kypca

(bu3HKH, COMPOBOKIATH BHICTYIJICHUE MPE3eHTalUeH

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  3aJa4aMM, CJIEAUTh 3a BBIINOJIHEHUEM IUIaHA
JNIEUCTBUA M  KOPPEKTHUPOBaTh  €ro, aJeKBAaTHO  OLICHUBATh
COOCTBEHHBI BKIAJ B JCATENBbHOCTb TPYMIMbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aUMOJICMCTBHE,  MpPOSBISIL  TOTOBHOCTh

pazpemiaTh KOHQIUKTHI

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI OCBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOT'0 00111er0 00pa30BaHUsA

HCIIOJIB30BaTh U3yUYEHHBIE MIOHATHUS

pas3iuyaTh SBICHUS II0 ONMCAHUIO UX XapaKTEpHBIX CBOWCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JAHHOE (PU3NUYECKOE SBJICHUE
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

ONHUCBHIBATh H3YYEHHBIE CBOWCTBA Tel U (PU3MUECKUE SBICHUS,
UCHONB3YS (U3MYECKHE BENUYMHBI, NPU ONHCAHUM TPABUIBHO
TPaKTOBaThb  (PU3MYECKUI  CMBICA  HCHOJB3YEMBIX  BEJIWYMH,
0003Ha4YeHHs U eUHUIIBI PU3NYECKUX BEJIUYUH, HAXOAUTH (OPMYJIbI,

CBSI3BIBAIOIME JIaHHYIO  (PU3MUECKYI0 BEIMYMHY C JAPYTUMH




L.5

BEJIMYMHAMHU, CTPOUTHh  TIpadUuKud  H3yYEHHBIX  3aBUCHUMOCTEU

(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:
BBISIBJIATh IPUUUHHO-CIICICTBEHHBIE CBS3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JIOTMYECKHX WIaroB C IOMOIIbIO 2 — 3 H3Y4YEHHBIX CBOWCTBA

(1)I/I3I/I‘ICCKI/IX HBHGHI/Iﬁ, (1)I/ISI/I‘ICCKI/IX 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 YCIIOBUE, BBIABIATH HEAOCTAIOIIUE WM
M30BITOYHBIE JaHHBIE, BEIOUPATh 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE
JUISl pelIeHusi, MPOBOIUTH PacyE€Thl U OLIEHUBATh PEATUCTUYHOCTD

MMOJIYYCHHOI'O 3HAaUCHUA Q)HSI/I‘ICCKOI;'I BCINMYHHBI

1.8

1.9

pacno3HaBaTh IMPOOJEMBI, KOTOPBIE MOXHO PEUINTh IPH HMOMOIIN
(bu3MYeCKUX METOJOB, UCIOJb3Ysl ONMCAHUE UCCIEAO0BaHUS, BBIAEIAThH
IIPOBEPSIEMOE TPEAIIONO0KEHUE, OLIEHWBATh NPABUIBHOCTh IOPSIKA
MIPOBEICHNUS UCCIIEOBAHUA, [EJIaTh BBIBOJABI, HWHTEPIPETUPOBATH

pe3yabTaThl HAOIIOCHHIA U OITBITOB

MPOBOJANTH OIBITHl M0 HAOJIOMCHUI0 (U3NYSCKUX SBICHHA WIN
(bU3HYECKUX 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 cobOuparomeil JUH3bI), 000CHOBBIBATH BBHIOOP crocoba

U3MepeHus (U3MEPUTENBHOTO Ipubopa)

MPOBOJIUTh HCCJICIOBAHHUE 3aBUCUMOCTEH (U3MUECKUX BEITUYUH C
WCIIOJIb30BAaHUEM TPSMBIX HU3MEPEHUM: IIaHUPOBATH HCCIEIOBAHUE,
CaMOCTOSITEIbBHO CcOOUpaTh YCTaHOBKY, (DHUKCHUPOBATh 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  H3MEpPEHUs  (U3NYECKUX  BEJIMYHUH:
IUIAHUPOBATh U3MEPEHMS], COOMPATh 3KCIEPUMEHTAIbHYIO YCTAHOBKY
U BBIIOJHATH H3MEPEHUs, CleNys IPEII0KEHHOW HHCTPYKIIHH,
BBIYUCIIATh 3HAYEHUE BEIWYUHBI M aHAIM3UPOBATh IIOJIyYCHHBIC

Pe3yNbTaThl ¢ YYETOM 3aJIaHHOM MOTPEIIHOCTH U3MEPEHUN

1.13

1.14

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

J1abopaTopHBIM 000pyI0OBaHUEM

pa3nuyaTth OCHOBHBIC MPHU3HAKH M3YYEHHBIX (PU3MUECKUX MOJEINeil:
MaTepHalibHasi TOYKa, a0COIOTHO TBEPJIOE TEJI0, TOUSUHBIH UCTOYHHUK
CBETa, JIyd, TOHKAas JIMH3A, IJIAHETapHas MOJENb aToMa, HYKJIOHHas

MOJCJIb aTOMHOI'O AJIpa

1.15

XapaKkTepu30BaTh MPUHIUIBI JCHCTBHS M3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HAa HMX ONUCAHHUSA, HCIOJIb3Ys
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
3aJ1a4, ONTUYECKUE CXEMBI JJIsl TOCTPOEHUSI U300pakeHUHN B MJIOCKOM

3epKaJie ¥ coOuparomiei JIMH3e

1.17

OPUBOAUTH TNpHUMEPHl (HAXOAUTH MH(MOPMAIMIO O MpHUMEpax)
MPAKTUYECKOTO UCIIOJIb30BAHUS (PU3NYECKUX 3HAHUH B MOBCEIHEBHON
KHU3HM JUid  oOecriedeHHss O€30HMacHOCTH TpU  OOpallleHHuH ¢
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,
HAaXOOUTh NYTH  ONPENAECIEHUs  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
MaTepuaisl, pecypchl ceth MHTepHeT; BiaxeTe NpuEMaMu

KOHCIEKTUPOBaHHUS TEKCTa, MpeoOpa3oBaHusi HHGOPMAILIMU U3 OJIHOU




3HAKOBOW CHUCTEMBI B IPYTYIO

1.20

CO3/1aBaThb COOCTBEHHbIE IMCbMEHHBIE M YCTHbIE COOOIIEHHUS Ha
OCHOBe HWH(pOpPMAMM W3 HECKOJIbKUX HCTOYHHUKOB (HPU3UIECKOTO
coJiepXkKaHus, MyOJIMYHO NPEACTABIATH PE3yJIbTaThl NMPOEKTHOW WIIU
UCCIICIOBATEIIbCKOW ~ JEATENBHOCTH, NPH  3TOM  T'PaMOTHO
UCIOJIb30BaTh U3YYCHHBIHN MOHATUIHHBIN anmapar U3y4aeMoro paszaesna
(GU3MKKM W CONMPOBOXKIATh BBICTYIUIGHHWE NpPE3CHTAMEed ¢ y4&TOM

0COOEHHOCTEH ayAUTOPUH CBEPCTHUKOB

1.21

IPU BBIMOJHEHUN Y4YEOHBIX MPOEKTOB M UCCIENOBAHUN (PU3NYECKUX
MPOIIECCOB paclpeneisaTh 00S3aHHOCTH B TPYIIE B COOTBETCTBUU C
MIOCTaBJICHHBIMM  3aJa4aMH, CJIEJAUTh 3@ BBIIOJIHEHUEM IUIAHA
JIEUCTBUA M KOPPEKTHUPOBaTh  €ro, aJeKBAaTHO  OLICHUBATh
COOCTBEHHBIM BKIJIaJ] B JESATENbHOCTb TIPYIIbL, BBICTpAaUBATh
KOMMYHUKAaTUBHOE  B3aWUMOJICMCTBHE,  MpPOSABISIL  TOTOBHOCTh

pazpemiaTh KOHQIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIIACC

Kon
pa3neia

Kon

3JIEMEHTA

IIpoBepsiemble 1eMEHTHI COIePKAHUS

®U3UKA U EE POJIb B IIO3HAHUU OKPYXAIOILET'O MHUPA

1.1

@duzuka — Hayka O TMpUpoAe. SIBICHHUS NPUPOJIBL.
dusnueckue SBICHUSA: MEXAHHYECKUE, TEIUIOBBIEC,

SJICKTPUYCCKUC, MATHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

duznyeckne BenuyuHbl. V3Mepenue — (uzmueckux
BenuuuH.  Dusmyeckue  npubopsl.  [lorpemnocts

u3MepeHuil. MexayHapoaHasi cucTeMa eIMHUIL

1.3

1.4

1.5

ECTGCTBCHHOHayLIHHﬁ MCTOA ITO3HAHUA: Ha6J'IIOI[eHI/IC,
IMOCTAHOBKA HAYYHOI'O BOITPOCA, BBIABHMIKCHUC T'HMIIOTE3,
OKCIICPUMCHT II0 IIPOBCPKEC THUIIOTE3, 00BsCHEHHE

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

[TpakTyeckue paboOTHI:

#HHPart##113MepeHne paccToOsSHUMN.
###HPar###13mepenne 00bEMa KHUJIKOCTH U TBEPAOTO
Tena.

#HH#Par#H##0OnpeneneHue pa3MepoB MaJIbIX TeIL.
###Par###lI3mepenue  TemmepaTypbl NpU  [TOMOIIH

FKUAKOCTHOI'O TCPMOMETPA U JaTUUKA TCMIICPATYPhI

INEPBOHAYAJIbHBIE CBEJJEHM A O CTPOEHNUN BEIIIECTBA

2.1

##H#Par#H##(CTpoeHNe BELECTBA: aTOMBI U MOJIEKYJIbI, UX
pazMepbl.  OnbITHI,  JIOKa3bIBAIOLIUME  JAMCKPETHOE

CTPOCHUC BCUICCTBA

2.2

###Par### ]| piokenne  vactuir  BemectBa.  CBs3b
CKOPOCTH  JBIDKEHHS YacTHI[ C  TEMIIEpaTypowu.

BbpoyHoBckoe nBmxenue, mupdysus

2.3

BzaumopeiicTBHe YyacTHUI] BEIIECTBA: IMPUTSKCHUC U

OTTAJIKUBAaHHUE




###Par###ArperaTHple COCTOSIHHSI BEILIECTBA: CTPOCHUE

ra3oB, JKUJIKOCTEM M TBEPABIX (KPUCTAJUIMYECKUX) TEI.

2.4 B3anmocBa3b MeXIy CBOWCTBAaMU BEIIECTB B Pa3HBIX
arperaTHeIX COCTOSIHUSIX M MX aTOMHO-MOJICKYJISPHBIM
CTpPOEHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUHN BOBI
[TpakTuueckue paboThI:
###Par###01enka quaMerpa aToMa METOJIOM PSAOB (C
HCIonb30BaHueM (pororpaduii).

2.6 H###Par#H##OnbITBl  T0  HAOIMIOJIEHUIO  TETUIOBOTO

pacipeHust ra3os.
#H##HPar###OnpITel 0 OOHAPY)KEHUIO JCHUCTBUS CHII

MOJICKYJISIDHOT'O ITPUTAKCHU A

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

a1 Mexanunueckoe JIBUKECHUE. PaBHOMepHOE 51
' HEPaBHOMEPHOE JIBUIKEHHE
#H#Par###CropocTsb. Cpennsis CKOpOCTh pu
3.2 HEPaBHOMEPHOM JIBWKeHUU. Pacuér mytu U BpeMeHu
JIBU)KECHHS
SIBnenune uHepuuu. 3aKoH HMHepuuMH. B3ammoneictBue
33 T€N KaK NMPUYMHA U3MEHEHHUS! CKOPOCTU JIBUJKEHUS Tell.
Macca kak Mepa UHEPTHOCTH Teja
14 ##H#Par###lnotHocTs  BemecTBa. CBsA3b INIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJ B €IMHULIE 00BbEMA BelleCcTBa
3.5 Cuna kak XxapakTepuCTHKa B3aUMOJICHCTBUS Tell
16 Cuna ympyroctu u 3akoH ['yka. V3mepenue cuibl C
' MIOMOUIBIO AUHAMOMETPA
37 ###Par#HH#IBnenne Tarorenus u cuwia Tsoxkectd. Cuna
' TSKECTH Ha ApYyrux miaHeTtax. Bec Tena. HeBecomocTs
38 Cuna tpeHusa. TpeHHE CKOJIBXEHHS U TPEHHE IOKOS.
' Tpenue B npupoje U TEXHUKE
3.9 ###Par###Cnoxenne cuil, HaMpaBJICHHBIX 110 OJHOU
' npsMoii. PaBHoelCTBYOIAs CUIT
3.10 [TpakTyeckue paboOTHI:




3.11

3.12

OmnpeneneHre CKOPOCTH PABHOMEPHOTO  JIBHKEHUS
(mapuka B JKHUJIKOCTH, MOJEIU  3JIEKTPUUYECKOTO
aBToMoOmNIE u Tak ganee). OmpeneneHue cpenHen
CKOPOCTH CKOJIBKEHHUS Opycka WIM IIapukKa Io
HAKJIOHHON  1uiockocTH. OmnpeneneHue  IMIOTHOCTH
TBEPAOrO Tena. OnbITHI, JIEMOHCTPUPYIOLLIHE
3aBHCHUMOCTb pacTsKeHus: (aegopmariiu) mpy>KUHbI OT
MPUWIOKEHHON  Ccuibl.  ONBITBL, JEMOHCTPHUPYIOILIUE
3aBHCHUMOCTh CHJIBI TPEHHS CKOJIbKEHUSI OT Beca Tesa U

XapakTepa CONPHKACAIONINXCS TOBEPXHOCTEH

@usnyeckue SBICHUS B IIPUPOJE: NIPUMEPHI ABHKEHUSA C
pasIMYHBIMHM CKOPOCTSIMHU B JKUBOW U HEKUBOW IPUPOZE,

IICP'ICTBPIG CHUJIbI TPCHUS B ITPUPOAC U TCXHUKE

TexHuYecKre yCTpOMCTBA: TMHAMOMETP, MOAIIUITHUKA

TIABJIEHME TBEP/IBIX TEJI, )KUIKOCTEI 1 TA30B

4.1

4.2

HaBnenue TBEpAoro tena. CrnocoObl yMEHbBIICHUS H
YBCIUMUYCHUA OABJICHUSA
JlaBnenue raza. 3aBUCUMOCTh JaBJIEHUS ra3a oT o0béMa,

TEeMIIEPaTypbl

4.3

4.4

4.5

Hepenaqa JaBJICHUA TBépI[BIMI/I TCJIaMH1, XUAKOCTAMHU U

razami. 3akoH Ilackang. ITHeBMaTHYeCKHe MaIIMHE

3aBUCUMOCTH JaBJICHUS KUIKOCTH oT FJ'IY6I/IHI>I.
I'mapocratnueckuit napagokc. CooOIaromecs cocyabl.
FI/I}IpaBJ'II/I'-ICCKI/IG MEXaHU3MBbI

AtMmocdepa 3emnu u armocepHoe naBienue. [Ipuannbl
CYILIECTBOBaHMs BO3AYHIHOM 00ojouku 3emiu. OnbIT
Toppuuennu. 3aBUCUMOCTh aTMOC(HEPHOTO JaBICHUS OT

BBICOTHI HaZl YPOBHEM MOPA

4.6

N3smepenne armocdepnoro naenmenus. [IpuGopbr mis

HU3MCPCHUA aTMOC(I)CpHOl"O JaBJICHHUA

4.7

JlelicTBUE XUIAKOCTHM M Ta3a Ha NOTPYXKEHHOE B HHUX
Teno. BreiTamkuBaromas (apxumenoBa) cuiaa. 3aKOH

Apxumena

4.8

IImaBanue ten. Bo3ayxornnaBanue




4.9

[TpakTrueckue paboTHI:

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJE OT
00béMa TOrpyKEHHOH B JKMIKOCTb YacTH Tela.
OmnpeneneHye BbITAIKUBAIOLIEH CUJIbI, JEHCTBYIOIEH Ha
TENO,  NOrpy)KEHHOE B  JKMIKOCTb.  [IpoBepka
HE3aBUCUMOCTH BBITAJIKUBAOLIEH CUJIbl, JECHCTBYIOLIECH
Ha TEJIO B JKUAKOCTH, OT Macchl Tena. OnbIThl,
JEMOHCTPUPYIOLIME  3aBHCHUMOCTb  BBITAJIKUBAOLICH
CHWJIBI, ACUCTBYIOLIEH Ha TEJIO B XKMIKOCTH, OT 00BEMaA
MOTPYKEHHOW B JKUJIKOCTb YaCTH TEJIa U OT IJIOTHOCTHU
xunkoctu.  KoHcTpympoBanue — apeomerpa  WIH
KOHCTPYMPOBAaHHE  JIOAKM M  OINpelelneHue  e€

rpys3omnonb €MHOCTH

4.10

dusnyeckue  ABICHUA B [IPUPOJIE: BIIMSIHUE
aTMOoCc(hepHOTo JaBJICHHS HA KUBOW OpPraHU3M, TUIABAHHC

pBIO

4.11

TexHUuecKue YCTPONCTBA: COOOIIAOIIUECS COCY/IBI,
YCTPOMCTBO BOJOIIPOBOJA, THUIPABIUYECKUNA TIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPUIHEBOW HAacoc,

apeomerp

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexanunueckas pabota
5.2 Mexanudeckas MOIIHOCTb
53 [IpocTble MexaHM3MbI: pblyar, OJIOK, HaKJIOHHAas
' m1ockocTh. [IpaBuio paBHOBecHs pblyara
54 [IpumeHeHne paBuia paBHOBECHUS pbldara K 0JIOKy
«3omotoe  mpaBuio»  MexaHuku.  Koadduument
5.5 II0JIE3HOTO JEeNCTBUS MEXAHHU3MOB. IIpocteie
MEXaHHU3MBI B OBITY U TEXHUKE
5.6 [loTeHumanpHas SHEPTUU TeJa, MOJHATOrO HaJl 3eMIIEN
5.7 Kunernueckas sHeprus
sg ITonHass MexaHudeckass SHEPrusi. 3aKOH W3MEHEHUs HU
' COXpaHEeHMsI MEXaHNYECKON SHEPTHH
5.9 [TpakTueckue paboThI:




###Par###Onpeneneaue pabOTBHl CHIBI TPEHUS TIPH
pPaBHOMEPHOM JBM)KEHHM Tella [0 TOPU3OHTAIBHOMN
noBepxHocTU. VccnenoBanue ycimoBuii paBHOBECUS
ppiuara. HM3mepenme KIIJI HakIOHHOM IIJIOCKOCTH.

I/ISYLIGHI/IC 3aKOHa COXpaHCHUA MEXaHUYeCKOM OHEpIrun

dusnyeckue SABJICHUS B npupoac: pblHaru B TECIC

5.10
4esioBeKa
TexHudyeckne yCTpOMCTBA: pblyar, IOABUXKHBIA H
5.11 HETOJABMKHBIM OJIOKW, HAKJIOHHAs IJIOCKOCTh, MPOCTHIC
MEXaHU3MBI B OBITY
8 KUIACC
Kon Kon
IIpoBepsiemble 3JIeMeHTHI CO/leP:KAHUS
paszeJia 3J1eMeHTa
TEIUJIOBBIE ABJIEHUA
OCHOBHBIE  IOJIOKEHHSI ~ MOJIEKYJISIPHO-KUHETHYECKON
61 TEOpUM CTpOEHHUs BemlectBa. Macca u  pa3mepsl
' MoJsieKyld.  OmbIThl, HOJATBEP)KIAIOLIME  OCHOBHbBIE
MIOJIOKEHHSI MOJIEKYISIPHOKUHETUIECKON TeOpUH
Mopnenn  TBEpAOro, JKUAKOIO U ra3oo0pa3HOro
6.2 cocrosiHuil BemiecTBa. Kpucramnmueckue u amopdHbie
Tena
OObsicHeHrEe CBOWCTB ra3oB, KUJIKOCTEH U TBEPIBIX TN
6 6.3 Ha OCHOBE TIOJIO)KEHUH MOJIEKYJIIPHOKUHETHUECKOMN
TEOPHH
6.4 CMaumBaHue U KalWUISIPHbIE SIBICHUS
6.5 TemoBoe paclIupeHue u cxaTue
66 Temmneparypa. CBs3b TeMmmepaTypbl €O CKOpPOCTBIO
' TETJIOBOTO IBMYKEHHSI YaCTHUI]
67 Buytpennss sueprust. Cnoco0bl U3MEHEHHs BHYTpEHHEH
' SHEpruu: Terionepeaaya U copepiieHue padoThbl
6.8 Buael Terionepenaun: TENMIOMPOBOJAHOCTb, KOHBEKIIHS,




U3JIy4eHUE

KommuectBo  TEMJIOTHIL VnenpHass  TEIIOEMKOCTH

6.9
BeIlleCTBA
TemmooOMeH u TemiIoBO€ paBHOBEcHE. YpaBHEHUE
6.10
TEIUIOBOTO OanaHca
611 [InaBneHue u OTBEp/IEBAHNE KPUCTATUIMUYECKUX BELIECTB.
. VY ienpHas TenaoTa niaBJICHUs
[TapooOpa3zoBanue u  koHaeHcauus. Vcmapenue.
610 Kunenne. VYpenpHas  Temiora  mapooOpa3OBaHHUS.
. 3aBUCUMOCTh TEMIIEPATYPhl KUIIEHUS OT aTMOC(EPHOTO
JaBJICHUS
6.13 BnaxnocTs Bo3ayxa
6.14 DHeprus TOIIMBa. Y IeibHas TEII0Ta CrOPaHUs
[MpuHnmmel  paboThl  TeruioBbix  aurarenei  KITJ]
6.15 TEIJIOBOrO JABUraTelid. TeryoBble ABUTAaTeNd U 3aliuTa
OKpY’Karolllel cpeibl
3aKOH COXpaHEHUs U MPEBPAIICHUS YHEPTUU B TEIIOBBIX
6.16
rpoieccax
[IpakTudeckue pabOTHI:
H#H#HPar##H#OnbITl 10 OOHAPYXKEHUIO JIEHCTBHS CHJI
MOJICKYJISIPHOTO TIPUTSKEHUSI.
##H##Par#H###OnbITEl IO  BBIPALIMBAHUIO  KPUCTAJUIOB
MOBAapEHHOM COJIM WM caxapa.
###Par#H##OnbITEl 10 HAONIOACHHWIO  TEMJIOBOTO
617 paCIIUPEHHUS Ta30B, JKUJIKOCTEH U TBEPIBIX TEI.

###Par###Onpenenenue naBlieHUs] BO3AyXa B OayuioHe
HIpuIa.

#H##Parf##0OnbITbl, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTH
JABJICHUS BO3[yXa OT €ro oO0bEéMa W HArpeBaHHs WU
OXJIAXKICHHUSI.

#H##Par###][poBepka rUNOTE3bl JMHEHHON 3aBUCHMOCTH

JJIMHBI CTOJIOMKA KHUAKOCTH B TepMOMCTquCCKOﬁ




6.18

TpyOKe OT TeMIeparyphbl.

###PartH##Habmonenne M3MEHEHUS BHYTpPEHHEH
SHEPTHM Tejla B pe3yJbTare Teruionepenaadyu U padoThl
BHCIIHUX CHUIL.

###Par##llccnenoBanre SBJICHUS TEIIOOOMEHA TIpH
CMEIIMBAHUH XOJIOJHOU U TOpsuei BOIBI.
#H##Par###OnpeneneHue KOJINYECTBA TEIUIOTHI,
MOJIYYEHHOTO BOJIOW TMpPH TEIJIOOOMEHE C HarpeThiM
METAJUTMYECKUM ITUIUHAPOM.

#H##Par###Onpenenenue yACIbHON TEIJIOEMKOCTH
BEIIECTBA.

###Part##ccnenoBanue mpoiecca UCIapeHus.
#H#Par#H##Onpenenenue  OTHOCUTENIBHOM  BIaKHOCTH
BO3/yXa.

#H##Parf##Onpenenenue yaelbHOW TEIUIOTHI IJIABICHUS

JIpaa.

dusnueckue SBICHHS B TPUPOJAC: MOBEPXHOCTHOE
HATSDKEHUE ¥ KamWwULIPHBIC SBICHHS B IPHPOJIE,
KpUCTaJUTBI B Tipupoae, u3nydeHne CoiHIa, 3aMep3aHne
BOJI0OEMOB, MOpPCKHUE OpH3bl; 00pa3oBaHUE POCHI, TyMaHa,

HNHCA, CHCTa.

6.19

TexHudeckue  yCTpOWCTBA:  KalWJULIPBI, IPUMEpHI
UCIIOB30BAaHUS KPUCTAIIOB, JKUJIKOCTHBIA TEPMOMETD,
JaTYUK TEMIIEPATypbl, TEPMOC, CUCTEMA OTOIUICHUS
JIOMOB, THTPOMETpPbI, NCHUXPOMETp, MapoBas TypOMHa,

ABUTAaTCJIb BHYTPCHHCTO CrOPaHus.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1 OnexTpuszanus Tei. J[Ba poga dJEKTPUUECKUX 3apsI0B
BzaumoneiictBue 3apsokeHHbIX  Tell.  3akoH  Kysona

7.2 (3aBHCHMOCTB CHJIBI B3aUMOJICHCTBUS 3apsKEHHBIX TEJl OT
BEJIMYMHBI 3aPsIJIOB M PACCTOSIHUS MEXKITY TEJIAMHU)

73 Onexrpudeckoe nose. Hanpssk€HHOCTb JIEKTPUUECKOTO

T10JI4. HpI/IHL[I/IH CYICPIO3UIHUUN ISJICKTPUICCKUX nosei




(Ha Ka4eCTBEHHOM YPOBHE)

Hocurenu »siexTpuuyeckux 3apsaoB. OJIEMEHTapHbIN

7.4 anekTpuyeckuil 3apan. Ctpoenue aroma. IIlpoBonHuku n
JTUAJIEKTPUKU
7.5 3aKOH COXpaHEHUs ANEKTPUIECKOTO 3apsiaa
6 DJIEKTPUYECKUH  TOK.  YCIOBHSL  CYIIECTBOBAHUS
' 3JEKTPUUYECKOTO TOKA. MICTOUHHUKYU MOCTOSIHHOTO TOKA
JenicTBus 3IEKTPUYECKOrO TOKa (TerioBoeE,
7.7 XUMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KHUJKOCTSAX U razax
Onekrtpuueckass nenb. Cuna Toka. OJIEKTPUYECKOE
7.8
HaIpsDKEHUE
79 ConpoTuBieHue MIPOBOJIHUKA. VY aenbHoe
' COTIPOTHUBIICHHE BEIIECTBA
7.10 3akoH Oma a1 ydyacTka uenu
[locnenoBarenpHOE W THapajyIeIbHOE  COCIUHEHUE
7.11
MIPOBOJIHUKOB
PaGora m MONIHOCTH JJICKTPUUYECKOTO TOKA. 3aKOH
7.12
Jxoyinsa — Jlenna
713 DNeKTpUYecKue Lenu U MOTPEOUTENH DIEKTPUUECKOMN
' sHepruu B ObITy. KopoTkoe 3aMbIkanme
[TocrosHHble MarHuTHl. B3auMopnencTBUE MOCTOSHHBIX
7.14
MarHuTOB
715 MarautHoe mnone. MarHuTHoe moje 3eMiIud U €ro
' 3HAYEHHE JIJIS )KU3HU Ha 3emiie
16 OmneIT Dpcrena. MarHuTHOE MOJE PIEKTPUUYECKOTO TOKA.
' [IpuMeHeHne >EKTPOMArHUTOB B TEXHUKE
JleficTBUe MarHMUTHOTO TOJIE Ha MPOBOJHUK C TOKOM.
17 DNeKTpOABUTATENIb TIOCTOSSHHOTO TOKa. VMcmons3oBaHme
' JJIEKTPOJIBUTaTeNe B TEXHUYECKHX YCTPOMCTBaX M Ha
TpaHCcIopTe
7.18 OneiTel  @apajnes.  SIBieHue  3IEKTPOMArHUTHOMN




naaykiuu. [Ipasumno Jlenna

DIEeKTpOreHeparop. CnocoObl MOJTy4YeHUs
7.19 3JIEKTPUYECKON SHEPIuMu. DNEeKTpOCTaHIIUN Ha

BO300HOBJISIEMBIX HCTOYHUKAX YHEPTUU

[IpakTuyeckue pabOTHI:

OnbITH 10 HAOTIOJCHUIO YJIEKTPU3AIUU TENl WHIYKITUEH

Y TIPU CONMPUKOCHOBEHHH.

HccnenoBanue JelCTBHUS DJIEKTPUYECKOTO TIOJIS  Ha

MIPOBOJHHUKY M TUAICKTPUKHU.

COopka u mpoBepka pabOTBI DSICKTPUUECKON Ienu

IIOCTOSIHHOTO TOKA.

W3mepenue u peryiupoBaHue CUIIbI TOKA.

N3mepenue u perymmpoBaHue HAMIPSHKCHHUSI.

HccnemoBanne 3aBUCUMOCTH CHITBI TOKA, MIYIIIETO Yepe3

PE3HUCTOpP, OT CONMPOTHBJICHHUS PE3UCTOPA M HANPSHKCHUS

Ha PE3UCTOpE.

OIBITHI, JIEMOHCTPHPYIOIINE 3aBHCUMOCTD

ANEKTPUYECKOTO COTPOTHBIICHUS TPOBOJHUKA OT €ro
7.20 JUTMHBI, TUIOMIAIU TIOTIEPEYHOTO CEUCHHS U MaTepHala.

IIpoBepka mpaBwila CJHOXEHHS HANpsHKEHUM  NpU
IIOCJIEIOBATEILHOM ~ COEAVMHEHUM JBYX PE3UCTOPOB.
IIpoBepka npaBuia s CHIIBI TOKA IPH MApaLIEIbHOM
coeMHEeHUN  pe3uctopoB.  OmpeneneHue  pabOTHI
JJIEKTPUYECKOTO TOKA, MAYLIETO Yepe3  PEe3UCTOp.
OnpeneneHne  MOIIHOCTH — JJIEKTPUYECKOIO  TOKa,
BBIIIEIISIEMON Ha pe3uctope. MccnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, MIAYHIETO YEPE3 JAMIIOUKy, OT HANpPSKEHUS
Ha Hell. Onpenenenue KIIJ[ HarpeBarens. MccnenoBanue
MarHuTHOTO B3aWMOJEHCTBHSI IOCTOSIHHBIX MArHHUTOB.
N3yueHne MarHuTHOTO MOJIS MOCTOSIHHBIX MATHUTOB NPU
uxX o0beAMHEHUM |  pasjencHuu. VccriemoBaHue
JEMCTBUS DJIEKTPUUYECKOIO TOKA HA MarHUTHYIO CTPEIIKY.

OneIThl, JEMOHCTPHUPYIOIIME  3aBUCHUMOCTh  CHJIBI




B3aI/IMOl[€I>'ICTBPI$I KaTyllKyu ¢ TOKOM U MarHuTa OT CHJIbL
TOKa MW HaIIpaBJICHUA TOKa B KaTYyIIKE. HSy‘ICHI/Ie

I[CP'ICTBPISI MArduTHOrO II0Ji1 Ha HIPOBOAHHUK C TOKOM.

Koncrpynposanue u U3y4YEeHUE paboTsl
BIIEKTPOABUTATEIA. N3smepenne KII
3JEKTPOJIBUTAaTEIbHOM  YCTaHOBKH. OnbIThI o

HUCCICOIOBAaHUIO ABJICHUA SHCKTpOMaFHPITHOfI WHAYKIUU:
HCCIIeNOBAaHUE M3MCHEHHN 3HAaYCHUS U HaIrpaBJICHHUA

HHAYKIMOHHOI'O TOKa

7.21

7.22

dusnueckue SBICHUS B MPUPOJE: DICKTPUUECKUE
SBJICHUS B  arMmocdepe, DIJICKTPHUECTBO  JKUBBIX
OpPraHM3MOB, MarHUTHOE Moje 3eMiu, Apeld MoICcoB,
POJIb MAarHUTHOTO TOJIA JJIS )KU3HHU Ha 3emiie, MOJspHOe

CHAHUC

TexHuueckue yCTpoicTBa: 3JEKTPOCKON, aMIEepMeTp,
BOJIETMETP, PEOCTaT, CUETUUK HJIEKTPUUECKON 3HEPruu,
AJIEKTPOOCBETUTENbHBIE ~ IPUOOPBI,  HarpeBaTeIbHbIE
ANEKTPONPUOOPHI (mpumepsl), JIEKTPUYECKUE
NPEJOXPAHUTEIHN, 3JIEKTPOMArHuT, 3JEKTPOJBUTATEINb

MOCTOAHHOI'O TOKA, reHEPATOP IMOCTOSAHHOI'O TOKA

9 KJIACC
Kon
Konx anemenrta [IpoBepsiemble 27IEMEHTBI COAEPIKAHUS
paznena
MEXAHWYECKUE SBJIEHW S
Mexanuyeckoe JABWKEHHE. MarepuanbHas TOYKa.
1 Cucrema orcuéra
g 8.2 OTHOCHUTENHEHOCTh MEXAHUUECKOTO IBMIKEHHUS
8.3 PaBHOMEpHOE IPSMOJIMHEWHOE JBUYKEHNE
#H##Par###HepaBHOMEpHOE NPSIMOJIMHEWMHOE JBHKEHUE.
8.4 CpenHsis u  MrHOBEHHas CKOpPOCTb Tela NpH

HCPaBHOMCPHOM ABHKCHUU




Yckopenue. PaBHOyCcKOpEeHHOE NPSAMOJIMHEHHOE

8.5
JBUKEHUE
8.6 ###Par###CroOonnoe nagenue. OnbiTel ["anunes
###Par###PaBHoMEpHOE JBUKEHUE TI0 OKPY>KHOCTH.
8.7 ITepuox m yacrora oOpamieHus. JIuHelHas W yriioBas
ckopocTH. LleHTpocTpeMUTenbHOE YCKOPEHHE
8.8 [TepBeriit 3akon HeroToHa
8.9 Bropoii 3akon HeroTona
8.10 Tperuii 3akon Herotona
8.11 #HH#Par##H# [puHIUIT Cynepro3UIIUN CUJT
8.12 Cuna ynpyroctu. 3akoH ['yka
#H##Parf##Cuna TpeHUs: CWJla TPEHHUS CKOJIbXEHUS,
813 CHWJIa TPEHHUS [TOKOSI, IPYTHE BUJIbI TPEHUS
###Par###Cuna  TSOKECTH W 3aKOH  BCEMUPHOTO
814 TATOTEHUS. Y CKOpEHUE CBOOOTHOTO MaIeHUS
Jewxenue  1wutaner  Bokpyr  Comnma.  Ilepsas
81> KocMudeckasi ckopocTb. HeBecoMocTh U mieperpy3ku
PaBHOBecue maTepuanbHON TOUYKH. AOCOTIOTHO TBEPAOE
8.16 oo
###PartH##PaBHoBecre TBEPIOrO Tella C 3aKPEIUIEHHON
817 Ocblo BpauieHus. MomeHT cuibl. LieHTp Tshkectn
8.18 Nmnynsc Tena. U3menenue uMiynsca. MIMmynsc cumsl
8.19 3aKOH COXpaHEHMsI UMITYJIbCA
8.20 ###Par###PeakTUBHOE JBUKEHUE
8.21 Mexanuueckas paboTa U MOIIIHOCTb
PabGora cun T1spkectH, ynpyroctd, TpeHus. CBs3b
822 SHEpPruu u paboThbl
[lorenumanpHass dSHeprus Tena, MOAHATOIO  Hal
823 MTOBEPXHOCTHIO 3eMIIH
8.24 [ToTeHnmanpHast SHEPTHS CKATOM NPYKUHBI
###Par###Kunetnueckas  sHeprusa.  Teopema o
825 KMHETUYECKOW SHEPTUU
8.26 #H##Part##3akoH coXpaHEeHUS] MEXaHUYECKOW dHEPTUH




8.27

8.28

8.29

[IpakTraeckue pabOTHI:

Omnpenenenue CpeaHEel CKOPOCTH CKOJBKEHHS Opycka
WIM JIBIDKEHUS IIapuKa [0 HAKJIOHHOW IUIOCKOCTH.
OmnpeneneHne yCKOpPEHHUsl Tella IPU PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOW TMJIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH IIYTH OT BPEMEHHU IIPH
PaBHOYCKOPEHHOM JIBI)KEHUHU 0e3 HaualbHOU CKOPOCTH.
[IpoBepka THUIIOTE3BI: €CIM TPU PABHOYCKOPEHHOM
JIBUKEHUHM O€3 HadallbHOM CKOpPOCTH MYTH OTHOCATCS
KaK psAd HEUYETHBIX 4YHCEI, TO COOTBETCTBYIOIIHE
IPOMEKYTKHA BPEMEHH OJMHAKOBBI.

HccnenoBanme 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKCHHS
OT CWJBl HOpPMalbHOTO JdaBieHusa. OrmnpenencHue
KOd(pUIIMEHTa TpPEHUs CKOJbKeHus. OmnpenencHue
*KECTKOCTU TpYyKuHBL. OmpeneneHue padOThl  CUIIBI
TPeHHsI TIpU PABHOMEPHOM JIBIDKCHHUH Tela IO
TOPU30HTANILHON MoBepxHOCTH. Omnpernenenue padOTHI
CUIIBI  yOPYrOoCTH  IIpU  HOABEME  Ipy3a  C
UCIIONB30BAHUEM  HEMOABI)KHOTO M IOJABHXKHOTO

0JIOKOB

@u3NYECKUE SIBJICHUS B MPUPOJE: NMPUINBBI U OTJIUBHI,
nBUKeHue TuiaHeT COJIHEYHOM CHUCTEMBI, pPEaKTUBHOE
JIBH)KEHUE KUBBIX OPTAaHU3MOB

TexHuueckue  yCTpOWCTBA:  CHOUIOMETP,  JTATYUKHU

IMOJIOKCHUS, paCCTOAHUA U YCKOPCHU A, PAKCTBI

MEXAHUYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarenbHoe nBukenne. OCHOBHbBIE XapaKTEPUCTUKU

> KOJIEOAHUH: IePHO/, YaCTOTa, aMIUIUTY/1a
09 Marematnueckuit u IIPY>KUHHBIN MasITHUKHU.
' [IpeBparenue suepruu npu KojaedaTeabHOM ABHKEHUN
. 3aryxatomue koneOaHus. BwIHyXaeHHBIE KOJeOaHUS.
' Pesonanc
Mexannueckre BosIHbI. CBOMCTBa MEXaHMUYECKUX BOJIH.
9.4 [IpononbHBIE W MONEpeYHbIe BOJHBI. [[TMHA BOJHBI U

CKOPOCTb €€ pacnpocTpaHeHus. MexaHu4ecKrue BOIHbBI B




TBEPJIOM TeJle, CEHCMUYECKUE BOJTHBI

9.5 3ByK. [']poMKOCTB 1 BbICOTa 3ByKa. OTpakeHHE 3ByKa
9.6 HNudpas3Byk u yinbpTpa3ByK
[IpakTrueckue pabOTHI:
OnpeneneHnne 4YacTOTBl M THepuoAa  KoyeOaHWit
MaTeMaTHYECKOTO MasTHHKA.
OnpeneneHnne 4YacTOTBl M HepUoAa  KoyeOaHW
MPY>KUHHOTO MasITHUKA
97 HccnemoBanne 3aBUCUMOCTH  TiepHofa  KoJjeOaHui
' MOABEIICHHOTO K HHUTH Tpy3a OT JUIMHBI HUTH.
HccnemoBanne 3aBUCUMOCTH  TiepHoAa  KoJjieOGaHWi
MPYXKUHHOTO MasiTHUKa OT Macchl rpysa. IlpoBepka
HE3aBUCHMOCTH nepruo/ia KOJIcOaHMit rpy3a,
MOJIBEILIEHHOTO K HHUTH, OT MAacChl Ipy3a U KECTKOCTHU
npyXuHbL. M3Mepenne yckopeHus: CBOOOHOTO TaICHUs
duznyeckue SBJICHUS B MPHUPOJE: BOCIHPUITHE 3BYKOB
9.8 JKUBOTHBIMH, 3€MIIETPSICEHUE, CEMCMHYECKHUE BOJIHBI,
IIyHAMH, X0
99 TexHuyeckue YCTpOMCTBA: 3XOJOT, UCIOIb30BAHUE

yIIBTPa3ByKa B OBITY U TEXHHUKE

OJIEKTPOMATHUTHOE ITOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI

DNEeKTpOMarHuTHOE IoJie. DJIEKTPOMAarHUTHBIE BOJIHBI.

101 CBoiicTBa 3JIeKTPOMarHUTHBIX BOJIH

10.2 [Ixana >7€KTPOMarHUTHLIX BOJIH

103 OnekTpoMarHutHas npupoaa csera. CKOpPOCTb CBeTa.

' BonHoBEIE CBOICTBA CBETa
10 [IpakTuyeckue paboOTHI:

104 N3ydyeHne CBOICTB  3JIEKTPOMarHUTHBIX BOJH C
MIOMOIIIBbI0 MOOMIIBHOTO TeneoHa
dusznueckue SBIEHUS B TpUpoAe: OHOIOrHyYecKoe

10.5 JENCTBHE BHJINMOTO, yIbTPapuOoIETOBOIO )51
PEHTTEeHOBCKOT'O U3ITy4eHHUN

10.6 Texuuueckue ycTpoiicTBa: UCIOJIb30BAHUE

OJICKTPOMAariMuTHBIX BOJIH JJIA COTOBOM CBSI3U




11

CBETOBBIE ABJIEHHA

11.1 JlyueBas mozenb cBeta. ICTOUHUKY CBETa
11.2 [IpsiMonMHENHOE pacpOCTPaHEHHUE CBETA
113 Otpaxenue cBera. [1mockoe 3epkano. 3aKoH OTpakKeHUs
' cBeTa
114 [Ipenomiienne cBera. 3aKOH IIPEJIOMIIEHHS CBETA.
' [TosnHOE BHYTpEHHEE OTpaKEHHE CBETA
11.5 Jlunza. Xop jiydeii B IMH3E
116 Ontuueckast cucrema ¢oroanmnapara, MHKPOCKONA U
' TeJecKora
17 I'maz kak omnrtuyeckas cucrema. biauzopykocts u
' JAJIbHO30PKOCTh
118 Pasnoxxenue 6enoro ceera B crektp. OnbiTel HbtoTOHA.
' CrnoxeHue crieKTpalibHBIX 1IBETOB. Jlucnepcus cBera
[IpakTuueckue pabOTHI:
#i#HtPar#H#lccnenoBanue 3aBUCUMOCTH yria
OTpaXKeHUS CBETOBOTO Jy4a OT yIJia MaJeHHUS.
HiHtPar#H#H#l13yuenne  XapakTepUCTHK  M300pa’keHus
MpeMeTa B IIIOCKOM 3epKalle.
Hi#HtPar#H#lccnenoBanue 3aBUCHUMOCTH yria
MIPEJIOMJICHUsI CBETOBOIO Jiyda OT Yrjla MaJeHus Ha
119 IPaHULE «BO3JIYX — CTEKJION.
' ###HPar##lonyuenne  M300pakeHUH C  MOMOIIBIO
coOuparoIei TUH3HI.
#HH#HPar###Onpenenenue  (QOKyCHOTO PpacCTOSHUS U
ONTUYECKOM CUJIbI COOMpAIOIIEN JTHH3BI.
HHHPar###ONbITEL 0 Pa3fOKEHUIO OEJIoro CBETa B
CIIEKTD.
HH#HHPar#H##0ONbITHl IO BOCIPUSATHIO I[BETa IMPEAMETOB
IIpU UX HAOJIOJEHUH Yepe3 BETOBbIE (DUIBTPHI
dusnueckue sBIeHUs B npupoze: 3atMeHus CoiHua u
11.10 JlyHBI, 1IBETa TEJ, ONTHYECKUE SIBICHUS B aTMocdepe
(uBet HeOa, pedpakius, paayra, MUPax)
11.11 Texnuueckue YCTPOMCTBA: OUKH, MIEPUCKOII,




(doToanmapar, ONTUYECKHE CBETOBOIbI
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KBAHTOBGIE ABJIEHUSA
121 OmnbiTel Pezepdopna u 1utaHerapHass MOAENIb aToMa.
' Mogens aroma bopa
122 Hcnyckanue W MOTJOLIEHUE CBeTa aToMOM. KBaHTBHI.
' JIuneliuaTeie CIEKTPHI
12.3 PannoaktuBHOCTH. Anb(a, 6eTa- 1 raMMa-u3TydeHUs
124 Crpoenune aromHoro sapa. HykinoHHas Monenb
' aTOMHOTO siipa. M30Tons!
15 PagnoaxktuBHble npespamieHus. Ilepumon momypacmana
' ATOMHBIX S7IEp
126 SnepHble peakuuy. 3aKOHBI COXPAHEHHUS 3apsiIOBOTO U
' MaccOBOI0 YHCEIl
12.7 DHeprus CBA3U aTOMHBIX sifep. CBsi3b MacChl U SHEPTUU
128 Peakuuu cunrtesa u nenenus saep. McTouHuku sHepruu
' ConHua u 3B€311
129 Snepnas osHepreruka. [JlelicTBUe  paJMOaKTUBHBIX
' U3JIy4YE€HUH Ha )KUBbIE OPraHU3MbI
[IpakTuueckue padbOTHI:
HaGmtoneHne CIUIOMIHBIX M JIMHEMUaThIX CIIEKTPOB
1210 U3ITy4EHUsl.
HccnenoBanue TpEeKOB: M3MEPEHHME SHEPIMM YaCTHIIBI
10 TOPMO3HOMY ITyTH (10 hoTOrpadusim).
W3mepeHue paanoakTUBHOTO oHA
@dusnyeckue SABIEHUS B IPHUPOJAE: E€CTECTBEHHBIN
PaaMOaKTUBHbBIN ¢oH, KOCMUYECKHE Ty4H,
12.11 pPaAMOAaKTUBHOE H3JIy4YeHUE IPUPOJHBIX MHHEPAJIOB,
JEMCTBHE PAJMOAKTUBHBIX W3JIy4YEHUH HAa OpPraHU3M
YeJI0BEKa
1219 Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

WHIUBUyaIbHBIN JO3UMETP, KaMepa Bunbcona




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 ponu  QU3MKK B HAYYHOM  KapTHHE  MHpa;
c(OpPMHPOBAHHOCTb 0A30BBIX MPEACTABICHUI O 3aKOHOMEPHOM CBSI3U
U TI03HAaBa€MOCTH SBJICHUM IIPUPOJBI, O POJM DKCIEPUMEHTA B
¢usuke, o cucremooOpasywoomeld poaun (U3MKU B pa3BUTHU
€CTECTBCHHBIX HAayK, TEXHHUKH M TEXHOJOTHH, 00 3BOJIOIHH
¢u3nyecKkux 3HaAHUH M MX POJIM B LIEJIOCTHOM €CTECTBEHHOHAyYHOU
KapTUHE MHUpPA, O BKJIAJE POCCHUICKUX U 3apyOeXHbIX YUYEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, OOBSCHEHHE MPOLIECCOB OKPYKAIOLIETO

MHpa, pa3BUTHUC TCXHUKU U TEXHOJIOT 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
(MEXaHWYEeCKHX, TEIJIOBBIX, 3JEKTPOMArHUTHBIX U KBAaHTOBBIX);
YMEHHE pa3anyath SBJICHUS M0 ONMCAHHUIO UX XapAaKTEPHBIX CBONCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3UUYECKOE SIBIICHUE;
YMEHHE paclo3HaBaTh MPOSBIECHUE U3YUYEHHBIX (PU3NUECKUX SBICHUM
B OKPYXalOUIEM MHpE, BBIIEIAS HUX CYIIECTBEHHBIE CBOWCTBA
(mpu3HaKH)

BnaneHne oOCHOBaMM MOHSATHMMHOIO amnmapara M CHUMBOJHUYECKOTO
A3blKa (PU3UKHU U HCIOJB30BaHUE UX JUISl pelIeHMs] Y4eOHBbIX 3ajady;
YMEHHUE XapaKTepu3oBaTb CBOWCTBA Tel, (U3NYECKHE SIBICHUS U

MPOIIECCHI, UCTIOJIB3YsI PYyHIAMEHTAIbHBIC U IMITUPUICCKHE 3aKOHBI

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

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

Bnagenue ocHOBaMHM METOJOB HAydyHOTO TIO3HAHHUS C Y4ETOM
CcOOJIOIEHHsT MPaBMII O€30MAaCHOTO TpyAa: HAOIIOACHUE (PU3HMUECKUX
SIBJIEHUM

YMEHHE CAMOCTOATEIbHO COOMpATh AKCIEPUMEHTAIbHYIO YCTaHOBKY




U3 JaHHOTO Habopa 0O0OpYIOBaHMS MO MHCTPYKLIMH, OMHUCHIBATH XOJ
OTIBITA U 3AIMCHIBATD €0 PE3yIbTAThI, (POPMYIHPOBATH BHIBOKI;
MIPOBEJICHUE MPSIMbBIX U KOCBEHHBIX U3MEPEHUN (PU3NUECKUX BETUYHH:
YMEHHE IUIAaHUPOBATh HM3MEPEHHs, CaMOCTOSATEIBHO CcOOMpPaTh
SKCIIEPUMEHTAIIBHYI0  YCTAHOBKY [0 HMHCTPYKLUHH, BBIYUCIATH
3HaUEHUE BEIMYMHBI M aHAJIU3UPOBATH IIOJIYYEHHBIE PE3YJIbTAThl C
Y4€TOM 3a/IaHHOU MOTPEIIHOCTH PE3yIbTaTOB U3MEPEHU;
IIPOBEJCHUE  HECIOXKHBIX  SKCIEPUMEHTAIbHBIX  HCCIIEIOBaHMIA;
CaMOCTOSITENIbHO  COOMpaTh OSKCHEPUMEHTAIBHYI0 YCTaHOBKY U
IPOBOAMTH  MCCIEAOBAHWE [0  UHCTPYKLUH,  IPEICTaBIATh
MOJIyY€HHBIE 3aBUCUMOCTH (U3UYECKUX BEIMYMH B BUAE TaOIUI U
rpauKOB, yYUTHIBATH IMOTPEITHOCTH, JIENIaTh BHIBOJIBI IO PE3yIbTaTaM

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 CUTyalUd NPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBIISITH 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 (OPMYJBI, CBS3BIBAOIINE  (U3UIECKUE
BEJIMYMHBI, B YaCTHOCTH, 3alHCHIBATh KpPAaTKOE YCJIOBUE 3a/1ayH,
BBISIBIISATh HEAOCTAIOLIME JIaHHbIC, BBIOUPATh 3aKOHBI U (OPMYIIBI,
HEOOXOAUMBIE ISl €€ pelIeHus], CI0JIb30BaTh CIIPABOYHbIC JTaHHBIE,
IPOBOJUTH PACUYETHI M OLEHMBATH PEATUCTUYHOCTH IOJyYEHHOI'O
3HAa4YeHUs1 (PU3MUYECKON BEIMYMHBI; YMEHHE OMpPEIeIsATh 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 MPOLECCOB 10 UX ONUCAHUIO, UCIIOJIb3Ys 3HAHUSA O

CBOMCTBAaX (DU3WMYECKUX SBICHUW W HEOOXoauMmble (DHU3NUECKUE




3aKOHOMECPHOCTH

10

YMeHHE UCHONb30BaTh 3HAHUS O (U3MYCCKHX SBJICHUSAX B
MOBCEIHEBHON KM3HM JJIs1  oOecrmeyeHHss O€30HMacHOCTH — NPHU
oOpamieHUn ¢ OBITOBBIMH ~ TNPUOOpaMU U TEXHUYECKHUMH
YCTPOMCTBAMH, COXPAHEHUS 3I0pOBbsI U  COONIONEHHUS HOPM
9KOJIOTUYECKOTO TIOBEJCHHS B OKPYXAlOIIeH cpele; MOHUMAaHUe
HEOOXOJUMOCTH MPUMEHEHHS JOCTHKCHUH (PU3MKH U TEXHOJOTHM

A PadOHAJIBHOI'O ITPUPOA0ITI0JIb30BAHU S

11

OneiT mOMCKa, NpeoOpa3oBaHUs U MpeACTaBlIeHUs HHPOPMAIUU
(GU3MYECKOTO COJEpKaHUs C HCIOJIb30BaHUEM HH()OPMAIIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTHI; YMEHHUE OLEHUBATH JIOCTOBEPHOCTH
MOJIyYeHHOW WH(OpPMAIIMM HA OCHOBE WMCIONIMXCA 3HAHWHA H
JIOTIOJIHUTEIBHBIX ~ MCTOYHUKOB, YMEHHME  MCIOJb30BaThb  IPHU
BBITIOJIHCHUHM YYEOHBIX 3aJlaHUi HAyYHO-TIOMYJISIPHYIO JIUTEPATYPY
(bU3MYECKOTO CONEpKaHUS, CIIPABOYHbIE 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/IHq)OpMaI_II/II/I N3 HECCKOJIBKUX MCTOYHHKOB




INIEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 31€eMEHT COepPKAHUSA
1 MEXAHUWYECKUE ABJIEHUA
. Mexanuueckoe aBukeHHe. MatepuanbHas Touka. Cucrema  OoTcuéra.
' OTHOCUTETHHOCTD JABMKCHUS
PaBHOMepHOE M HepaBHOMEepHOE nBIKeHUE. CpenHss ckopoctb. Dopmyna s
1.2 BBIYHCIICHHS CpETHEN CKOPOCTH: V = S/t
PaBHOMEpHOE TIPSIMONMHEWHOE JIBHMOKEHUE. 3aBUCHMOCTh KOOPIWHATHI TENa OT
BPEMEHH B CIy4yae pPABHOMEPHOTO MPSIMOJIMHEWHOTO JIBUKEHUS:
13 (1) =x,+vt
['paduku 3aBUCMMOCTH OT BpPEMEHHU [UIsI TPOEKIHUHU CKOPOCTH, TPOCKINH
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 TIEPEMEIIECHUs, TPOCKIIMH CKOPOCTH M IPOCKITUU
YCKOpPEHUS IPU PAaBHOYCKOPEHHOM MPSMOJIMHEHHOM 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
I'paduky 3aBUCHMOCTH OT BpEeMEHH IS NPOEKIUU YCKOPEHHUS, MPOCKIIUU
CKOPOCTH, TIPOEKIIMU IEePEMEIICHUs, KOOPJIUHATHl IPU PABHOYCKOPEHHOM
PSIMOJIMHEHOM JBM>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 yckopenus. @opmyra 1Sl 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
Bzanmopencrteue 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 175 BBIYUCIEHUS CUJIbI TSKECTH BOIM3H NoBepXHOCTH 3emnu: F = mg.
JIBmxenue ranet Bokpyr Couniia. [lepBas KocMU4ecKasi CKOPOCTb.

HesecomocTs n 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 JJI1 3aMKHYTOM CUCTEMBI TEJI:
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 JUI BBIYUCIICHU S

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 COXpaHEHMs MEXaHU4eCKoU sHeprun. Popmyiia s 3aKOHA COXPAHEHUS
MEXaHUYECKOM YHEPIUU B OTCYTCTBHME CWJI TpeHUs: E = const.
IIpeBpanieHre MeEXaHMYECKON SHEPTUH ITPU HAJIMYUU CUIIBI TPEHUS.
[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,
Aﬂrpaqema
JlaBnenue TBEPAOrO TEmA.
dopmyna 1 BBIYMCIICHUS JABJICHUS TBEPAOIO Tea:
F
P=—-
101 JlaBneHue raza. ATMocqepHoe AaBlICHHE.
. I'mapocraTnyeckoe naBlIeHHE BHYTPH KUJIKOCTH.
®opmyna 175 BEIYUCIECHUS JaBICHUS BHYTPU KHUIKOCTH:
P=pgh+Px,
1.22 3axoH [lackans. I'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 3BYKOBOI BOJIHBI HAa TpaHUIIE

nByX cpell. MH(dpa3Byk U yIbTpa3ByK

1.29

1.30

Ipaxmuueckue pabomul

H3mepenne cpenHeil MIOTHOCTH BEIIECTBA; apXMMEIOBOM CHIIBI; KECTKOCTH
OPYXUHBL;, KO3(pPUIMEeHTa TPeHHsI CKOJNbXKEHUsS; paObOThl CHIIbI TPEHUS, CUJIbI
YIOPYTOCTH; CpEIHEH CKOPOCTH IBUKEHMSI OpycKa IO HAKJIOHHOM IJIOCKOCTH;
yCKOpeHusi Opycka MNpu JBUKEHUM IO HAKIOHHOW IIOCKOCTH; YacTOThl M
nepuofa KojeOaHuM MaTeMaTHYeCKOro MasTHHMKA; 4YacTOThl M IepHoja
KOJICOAHUH TPY>KMHHOTO MasTHHKA, MOMEHTA CHJIBI, JCUCTBYIOLIETO HA PHIYar;
paboThl CHJIBI YNPYrOoCTH MpPH MOIBbEME Ipy3a C MOMOIIBIO HEHNOJBH)KHOTO
6J10Ka; pabOTHI CUJIBI YIPYTOCTH MPHU NOIBEME Ipy3a ¢ MOMOUIbIO MOJBUKHOTO
61o0Ka.

UccnenoBanue 3aBUCHMOCTH apXMMEIOBOM CHUJIBI OT 00BbEMa MOTrpy:KEHHOMN
YacTH TeNla U OT IUIOTHOCTH KMJIKOCTH; HE3aBUCUMOCTH BBITAIIKUBAIOIIECH CHJIBI
OT Macchl Teja; CUIIbl TPEHUSI CKOJIBbKEHHS OT CHJIbI HOPMAJIbHOTO JABJIEHUS U OT
poJla TIOBEPXHOCTH; CHJIBI YIPYIOCTH, BO3HHUKAIOLIEH B NpPYXHUHE, OT CTENEHU
nedopmaluu IpyKUHBI;, YCKOPEHUsI OpyCcKa OT yrila HakJOHAa HAaINpaBIISIONICH;
nepuoa (4acToThl) KoieOaHU HUTSHOTO MasTHUKA OT JUIMHBI HUTH; MEepHOa
Kojie0aHUM MPYXUHHOTO MasTHHUKAa OT MacChl Ipy3a M KECTKOCTU MPY>KUHBI;
UCCIIEIOBAaHNE HE3aBHUCHUMOCTU IepHoja KoJeOaHWH HUTSHOTO MasTHHUKA OT

Macchl rpy3a. [IpoBepka yciioBus paBHOBeCHs pblyara
Qusuueckue s61eHUs 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 JKUBOM OpraHu3M, IUIaBaHHE pbIO, BOCIPHUATHE

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  TIOJIOKEHUS  MOJIEKYJIIPHO-KMHETUYECKOH TEOpUM  CTPOCHUS

2.1 BelecTBa. Mojienu TBEPOTO, KUAKOTO M Ia3000pa3HOr0 COCTOSIHUN BEILECTBA.
Kpucrammmdeckue u amopHbie Tena

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

' Temneparypoil. bpoyHoBckoe nBmwxenue, quddysus

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
HarpeBanne wu oxnaxnenue ten. KommdectBo  TemyioTsl. Y jaenbHas
TEMJIOEMKOCTD:

2.8
O=am(t,—1)
3aKOH COXpaHEHWsS PHEPrMM B TEIJIOBBIX Ipoleccax. YpPaBHEHHE TEIUIOBOTO
Oananca:

29
QO +0, +..=0
Ucnapenne u koHueHcanusa. M3meHeHHe BHYTPEHHEW SHEpPruu B IpoIECCce

. UCTapeHus W KoHAeHcaluu. KuneHue IKUAKOCTH. YJAenbHas Temiora

' napooOpa3oBanusi: L = Q/m

2.11 Bnaxnocts BO3ayxa




2.12

2.13

2.14

2.15

[InaBnenne wu kKpuctauzauus. V3MeHeHWe BHYTPEHHEH SHEpPruud Mpu

IJIaBJICHUU U KpUCTAJJIM3AalIUN. VI[GJIBHEISI TCILIOTA IJIaBJICHUA:

,_0

m

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

[Mpunuuns! padots! TemoBbix apurateneit. KI1/1 reruioBoro asurarens

Ilpakxmuueckue pabomul

W3mepenne yaenbHOW TEMI0EMKOCTH METAINIMYECKOr0 LUIIMHIPA; KOJIWYECTBA
TEIJIOTHI, TOJYYEeHHOTO BOJOW KOMHATHOW TeMIiepaTypbl (DUKCUPOBAHHOM
Maccbl, B KOTOPYI OIIYIIEH HarpeTblidi IMWIMHIAP; KOJHUYECTBA TEIUIOTHI,
OTAAQHHOI'O0 HAarpeThiM LWIMHAPOM, IOCIE OMYCKaHHUS €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 BOJIbI; IIpoLecCa NCIIapCHUA

2.16

Qusuueckue s61eHUs 8 npupode: TIOBEPXHOCTHOE HATSDKEHUE U KallWJUIIpHBIC
ABJIEHUSI B NPHUPOJE, KPUCTAIIBI B MpHUpoae, uznydenue CoiHla, 3aMep3aHue

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

2.17

3.1
3.2
33

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

CropaHus
OJIEKTPOMATHUTHBIE ABJIEHUA
Onektpuzanus Tei. J[Ba Buaa 3JeKTPUUECKUX 3apsiioB
B3aumoneiicTBue 3apspkeHHBIX Tell. 3akoH Kynona

3akoH COXPAHCHUS SJICKTPUICCKOI'O 3apdaa

34

3.5

Onexrpuueckoe mnone. Hanpsxk€HHOCTh anekTpudeckoro mnois. I[IpuHnun
CYTEPHO3UINH JIEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)
Hocurenu »snexrtpudeckux 3apsaoB. JIeHCTBHE 3IIEKTPUYECKOrO TIOJNS  HaA

SJICKTPHUYCCKUC 3apAbl. HpOBOI[HI/IKI/I " JUSJICKTPUKHU

3.6

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




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

:‘)J'IGKTpI/I‘{CCKOC COIMPOTHUBJICHUC. Y,Z[CJ'IBHOC SJICKTPHUYCCKOEC COIIPOTHUBIICHUC!:

3.7 R = pl/S
18 3akoHn Oma ju1s 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 TPOBOJHUKA C TOKOM. JIMHUM
MarHUTHOM MHIYKLIHUH
3.13 MarnutHoe T1OJ€ TMOCTOSHHOTO MarHuta. B3aumMoaeilcTBUEe MOCTOSHHBIX
MarHuTOB
3.14 JleficTBHEe MarHUTHOTO ITOJISI HA IPOBOJAHUK C TOKOM
3.15 Oneiter @apanes. SBnenne snekrpoMarauTHON uHAYKUUU. [Ipasuino Jlenna
Ilpakxmuueckue pabomul
N3MepeHne  BIEKTPUYECKOTO0  CONPOTUBICHHUS  PE3UCTOpa;  MOIIHOCTH
AIIEKTPUYECKOTO TOKA; PabOTHI AMIEKTPUIECKOTO TOKA.
3.16 UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, BO3HHMKAIOIIETO B IPOBOJHUKE

(pe3I/ICTOpLI, naMnqua), OT HaIIPsA’KCHHA Ha KOHLAaX MPOBOJAHHKA; 3aBUCUMOCTU
COIIPOTUBJICHUA OT JIMHBI IIPOBOJHHUKA, IIJIOMIAAN €ro IMOIICPEYHOTro CCUHCHHUA 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
IIpakxmuueckue pabomoi
#H##HPar###l13MepeHre  ONTUYECKOM CHIIbl coOuparomield JMH3bI; (OKYCHOTO
paccTosiHus COOMpArOIIeH JTMH3BI (10 CBOMCTBY PAaBEHCTBA Pa3MEPOB MpeaMeETa U
M300paxKeHusi, KOTJa MpeAMEeT PacloiioKeH B JBOMHOM (Qokyce), TmoKa3aTes
3.26 MPEIOMJICHUS CTEKIA.
#iHPar###llccnenoBanue CBOMCTBA M300pake€HUs], MOJYYEHHOTO C MOMOIIBIO
coOuparomiel JHMH3bI;, U3MEHEHUs (OKYCHOTO PACCTOSIHUSI JBYX CII0KEHHBIX
JIMH3; 3aBUCHUMOCTH yIjia MPEIOMJICHHS CBETOBOTO Jyya OT YIJia MajeHus Ha
TPaHUIIE «BO3IYX — CTEKIIO»
327 Qusuueckue senenusi 6 npupode. 3armenuss ComnHma u JlyHbl, 1BeTa Ted,
' onTHYECKUE SBJICHH B aTMocdepe (IBeT Heba, pedpakius, pagyra, MUPax)
308 Texnuuyeckue ycmpoticmeéa: OYKH, TIEPUCKOI, QoToanmapaT, ONTHYECKUE
' CBETOBOJIBI
4 KBAHTOBBGIE ABJIEHUA
4.1 PamnoaktuBHOCTE. Anbda-, O6era-, Tamma-usnydenus. Peakuuu anbda-u Oera-




pacmaja

4.2 OmneiTel Pe3epdopna no paccesauro anbda-dactuil. [lnanerapHas Moaenb aroma

4.3 CoctaB aroMHOr0 sifpa. M3orornsl

4.4 [lepuon nonypacmnanga aTOMHBIX sSIAEP

4.5 SlnepHble peakiu. 3aKOHbI COXPaHEHUS 3apsJ0BOTO U MAaCCOBOTO YHCE
Qusuueckue s6leHUs 6 Npupode. ©CTECTBEHHBIM PAJIMOAKTUBHBIA (OH,

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

47 Texnuueckue ycmpoticmea: CUEKTPOCKON, UHAUBUIAYATbHbBIN JO3UMETpP, KaMmepa

BI/IJ'IBCOHa, AACpHasd SOHEPreTukKka




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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