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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00ImIiero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJOKEHUA M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHOW MPOTpaMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€Tom ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

CopnepxaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHOHAYYHON T'PaMOTHOCTU OOYYaroUIuXcsi M OpPraHU3alUI0 U3YYCHUS
¢u3MKN Ha AEATeTbHOCTHOW OcHOBe. B mporpamme mo (u3uKe yUHUTHIBAIOTCS
BO3MOYKHOCTH Yy4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
TUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM O0y4eHHUs, a TaKKe
MEXIPEIMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YYEOHBIX IMPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Tporpamma mo (u3HKe ycTaHABIUBAET paclpeesieHue yueOHOoro MaTepuana
1o rojam oOydeHus (IO Kjaccam), MpeuiaraeT MPUMEPHYIO MOCIEA0BATENbHOCTh
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHUSA MPEIMETHOIO COAECpPNKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[IporpamMmma mo ¢Qu3uke paszpaboTaHa € LEIBIO OKa3aHUS METOIUYECKON
MOMOIIH YYUTEIO B CO3/IaHUU paboueii mporpaMmbl IO Y9eOHOMY MPEIMETY.

dusuka SBISETCS CUCTEMOOOPA3YIOIIUM JIJIsl €CTECTBEHHOHAYUHBIX Y4eOHBIX
IPEeIMETOB, MOCKOJBKY (PHU3NUYECKUE 3aKOHBI JIeKaT B OCHOBE IPOLECCOB U
SBJICHUH, W3yYyaeMbIX XHUMHEH, OWoJIoTuel, acTpoHOMUEH © (U3UYCCKOU
reorpadueli, BHOCHUT BKJIaJ B €CTECTBEHHOHAyYHYIO KapTHHY MHpa,
MpPEeNoCTaBIsieT HauboJiee SICHble O0pa3lbl NPUMEHEHHS HAyYHOTO METojIa
MO3HaHMsI, TO €CTh CIIOCO0A MOJIy4YEHHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OO0pa3oBaHUS B CTPYKTYpe OOIIEro
oOpa3oBaHus COCTOMT B (POPMHPOBAHUHU €CTECTBEHHOHAYYHOM TPAaMOTHOCTU M
WHTEepeca K HayKe Y 00yJaronmxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpErojaracT OBJIaJICHUE
CIIEIYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTePU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHSATH SIBJICHUS,

e OIICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO HUCCIICIOBAHHS,

e UHTEPIPETHPOBATH  JIaHHBIE U  KCIOJIB30BaTh  HAy4YHbBIC
JI0Ka3aTeNIbCTBA JUIsl TOTY4eHHS BHIBOJIOB.

[lenmn wusyueHus ¢GU3MKA HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro mnpenmera «®Pusuka» B
oOpa3zoBaTenbHbIX oOpraHusamnusx Poccuiickoit ®exaepanuu, peau3yrONIIX
OCHOBHBIE  00111€00pa30BaTENbHBIE IPOTPAMMBI, YTBEPKAEHHOW pEIIeHUEM



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

IpHOOpEeTEHHE HHTEpeca M CTPEMJICHHS OOYyYaloluXCs K HaydHOMY
U3YYCHUIO TMPUPOIBI, PAa3BUTHE HX MHTEUICKTYaJIbHBIX M TBOPYECKHUX
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 (PU3UKH;
(bopMUpOBaHHE TPEJICTABICHHA O PO (U3MKH ISl Pa3BHTHS APYTHX
CCTECTBCHHBIX HAyK, TEXHUKH M TEXHOJIOTHIA;

pa3BUTHEC  MPEICTABICHUH O  BO3MOXHBIX  chepax  Oymymiei
poeCCHOHANILHOMN ACATEIPHOCTH, CBSI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIeMy 00yYEHHUIO B 3TOM HaIlpaBJICHUU.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3WKE HA YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusl 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a1a4:

npuoOpeTeHrue 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYECKUX, MATHUTHBIX M KBAHTOBBIX
SIBIICHUSIX

NpUOOPETEHUE YMEHUIN OMUCHIBATh U OOBSACHATH (DU3UYECKUE SBJICHUS C
UCITIOJIb30BAaHUEM TTOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PacUy€THBIX 3alady ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOJIOAATh MPUPOIHBIC SBICHHS W BBITIOJHSITH OIBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIbHBIC HCCIEAOBAHUS  C
WCITIOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIell PU3NIECKOro COAepKaHus,
BKJIFOYAs] HHPOPMAIIMIO O COBPEMEHHBIX JOCTIKEHUSAX (U3HWKH, aHATU3 U
KPUTHYECKOE OIICHMBaHUE MH(HOPMAIIHH;

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

Ha uzyuenne ¢usuku (0a30BbI ypOBEHb) Ha YpPOBHE OCHOBHOI'O OOUIETrO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HenEN0), B 8
Kiacce — 68 yacoB (2 yaca B Hejnento), B 9 kinacce — 102 yaca (3 yaca B HeJeli0).

[Ipensiaraemeiii B mporpaMMe no (Gpu3MKe MepedyeHb JadbopaTOpHBIX padoT U
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUYUTelb JIeJaeT BIOOp MPOBEICHUS



7abopaTOpHBIX PabOT W OMBITOB C YYETOM HWHIWBUIYAIBHBIX OCOOCHHOCTEH
OOyJaroIMXxcs, CIHUCKa AKCIEPUMEHTATBHBIX 3aJIaHUi, MPEJIaraeMbIX B paMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (HU3UKe.



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPY:KAOLIEr0 MUPA.

dusnka — Hayka o mnpupone. fABieHus npupoabl. PU3NYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeIMUUHBIL. M3MmepeHue @uanueckux BelWyuH. DPuU3NUecKue
npuoopsl. [lorpentHocts u3mepeHuil. MexxayHapoaHasi CUCTEMA €IMHMUII.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT MPUPOIY.
EcrecTBeHHOHay4YHBId METOJl MO3HAHUA: HAONIO/EHUE, TOCTAHOBKA HAay4YHOI'O
BOIPOCA, BBIIBU)KEHUE TUIIOTE3, SKCIIEPUMEHT I10 NIPOBEPKE TUIIOTE3, OOBICHEHUE
HaOmogaemMoro siiaeHus. Onucanue Gu3nIeCKUX SBJICHUI C TOMOIIBIO MOJIETIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SIBJICHUSL.

2. Dusuyeckue MpuOOPHI U MPoLEeIypa MPIMbIX U3MEPEHU aHAJIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimel.
1. OmnpeneneHue UEHbI AIEHUS MIKaJIbl U3MEPUTEIBHOI0 TpUOopa.
2. M3mepeHnue pacCTOSHUMN.
3. Msmepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.
4. OnpeneneHue pa3MepoOB MalbIX TEN.
5. M3mepenue Temmeparypsl NpH MOMOIIMA JKHIKOCTHOTO TEPMOMETpA U
JlaT4YUKA TEMIIEPATYPHI.

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

Pa3znean 2. IlepBoHayasibHbIEe CBeJeHUS 0 CTPOEHUM BellleCTBA.

CrpoeHue BellecTBa: aTOMbl W MOJEKYJNbl, HX pa3mepbl. OmbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JBm>kenne yactuu BemecTBa. CBfA3b CKOPOCTH JBWKEHHS YaCTHI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddysus. B3anmomelicTBue YacTuil
BEIIECTBA: MTPUTSLKEHNE U OTTAIIKUBAHHE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHME Ia30B, KUIKOCTEH M TBEPIBIX
(KpUCTAIIIMYECKNX) Tell. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSIX M UX aTOMHOMOJIEKYJISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JTBUKECHHUS.



2. Habmonenne nuddysumn.
3. HabGmonenue ~ siBmeHuWi,  OOBACHAIOIIMXCA  NPUTSDKEHUEM  WIH
OTTAJIKUBAaHUEM YACTHUIL BEILIECTBA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuaMeTrpa aroMa METOJAOM PsSAOB (C  HCIOJNb30BAaHUEM

dboTorpadwuii).
2. OnbITHI 10 HAOIIOJICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.
3. OnbIThI 10 OOHAPYKEHUIO AEUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBuKeHHe U B3aUMOAEHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBHIKCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUU. Pacuér mytu u
BPEMEHU JIBUKCHHUS.
SBnenne uHepuuM. 3aKOH HWHEpUHMH. B3auMoAeicTBHE Tell KAaK NpPUYMHA
U3MEHEHUSI CKOPOCTM JBW)KEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tella.
[InotHocTh BemecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJEKYJI B €IUHULE
00BéMa BellecTBa.
Cwita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. MI3MepeHune cuiibl ¢ MOMOILIBIO AUHAMOMETpA. SIBICHUE TIATOTEHHS U CHUJIA
TsokecTr. Cuila TsKeCcTH Ha Apyrux mianerax. Bec tena. Hesecomocts. Cnoxenune
CHWJI, HANPABJIEHHBIX IO OJHOM mpsiMou. PaBHomencTByromas cui. Cuia TpeHUS.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUPOIE U TEXHUKE.
Jemoncmpayuu.
1. HaOmroneHue MexaHU4eCcKOro JBUKEHHUS Tejla.
2. N3mepeHune CKOpOCTH MPSIMOJIMHENHOTO JIBUKCHUS.
3. HaOnronenue siBneHus MHEPLUU.
4. HaOmroneHue u3MeHeHusl CKOPOCTU MPHU B3aUMOJEHCTBUU TET.
5. CpaBHEHHE Macc 10 B3aUMOJCHCTBUIO TEI.
6. CnoxxeHue cuJj, HapaBJIEHHBIX MO OJHOMN MPSIMOM.
Jlabopamopuvie pabomel u onvimel.
1. OmpezeneHne CKOPOCTH PABHOMEPHOTO JIBHXKEHHMSI (LIApHKa B KUAKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmnpeneneHue cpeaHel CKOPOCTH CKOJBbKEHHUs Opycka WIM IIaphKa I0
HAKJIOHHOM IUIOCKOCTH.
Onpenenenue IIOTHOCTH TBEPIOTO Tea.

4. OmnbIThI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTsbKeHus (nedopmanun)
MPY>KUHBI OT MPUII0KEHHOUN CHUIIBI.

5. ONbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIbBXKEHUSI OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEJTUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, Temmnepatrypbl. llepenaua naBieHus
TBEPBIMU TEJIAMH, KUIKOCTIMU U razamu. 3akoH Ilackans. [lHeBMatuueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS >KUJIKOCTU OT TiyOuHbl. ['mapocraTuueckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHu3Mbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MyIIHOW 000y0uku 3emiu. OmbiT Toppudenmu. M3meperue atMochepHOro
JABJICHUS. 3aBUCUMOCTb aTMOC(EPHOI0 JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus aTMOC(HEepHOTO TaBJICHHUS.

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

Hemoncmpauuu.
3aBUCHUMOCTH AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiIeHUS )KUJIKOCTBIO U TA30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJIKUBAIONIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu

TeJa U MIIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YcioBHE IJIaBaHUS TeJ: IMJABaHUE WJIM MOTPYKEHHUE TeNl B 3aBUCUMOCTH
OT COOTHOUIEHUS INIOTHOCTEHN Tea U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimaol.

1. HccnepoBanue 3aBUCMMOCTH Beca Teja B BOJE OT 00bEMa MOTPYKEHHOM B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIIECH  CUJIbI, JCHUCTBYIOIIEHM Ha  TEJo,
MOTPYKEHHOE B KUJKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOIIEH HA TEJO
B JKUJIKOCTH, OT MacChl TeJa.

4. OmbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHUJIBI,
JNEUCTBYIOLIEH Ha TEJIO B XKUAKOCTH, OT OOBEMa MOTPYKEHHOW B
KUJKOCTh YaCTH T€JIa U OT MJIOTHOCTH JKUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIpEICIIEHUE €€ TPY30MOABEMHOCTH.
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Paznen 5. Pabora 1 MOIIHOCTH. JHEPIrUs.

Mexanudeckast padota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJOK, HAaKJIOHHAs IJIOCKOCTh. IIpaBuio
paBHOBecusi pbryara. lIpumeHeHuwe mnpaBuiia paBHOBECHUS pblyara K OJIOKY.



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

Mexannueckass odHeprusa. KuHeTtmyeckas W NOTEHUHAIBHAS DHEPTHS.
[IpeBpaliieHre OTHOTO BU/Ia MEXAaHWUUYECKOW HEPIUM B IPYroil. 3aKOH COXPAHECHUS
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 yClnoBUM paBHOBECHS pblUara.

3. H3zmepenue KIIJl HaKTOHHOM TIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPaHEHUs MEXAHUYECKON YHEPIUM.

8 KUIACC

Pa3zneu 6. TeruioBbie siBJICHUA.

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

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHHE CBOMCTB Ta30B, XKUIAKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJIOKEHUU MOJEKYJIAPHO-KUHETUUECKOW TEOPHUHU.
CmaunBaHNe U KallWUISIPHBIE SIBIICHUS. TEeMIOBOE pacClIMpEHUE U CKaTHE.

Temneparypa. CBsa3b TeMIIEpaTypbl CO CKOPOCTBIO TEIJIOBOIO JIBUKECHUSA
yacTull. BHyTpenHsisi sHeprusi. CrnocoObl HM3MEHEHHsS] BHYTPEHHEH HHEpPruu:
Temionepeaaya 151 COBEpIIECHUE paboTHI. Buner TEIUIONEpEAAUH:
TEIUIONPOBOJAHOCTD, KOHBEKLIHS, U3JIyYEHHUE.

KomnyectBo TemnoTel. YaenbHas TEIIOEMKOCTH BEIIECTBA. |eIJIOOOMEH U
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemoBoro Oamanca. IlmaBnenue u
OTBEPJICBAHUE KPUCTAUIMYECKUX BEUIECTB. YAEIbHAS TEIJIOTA IIJIABJICHUA.
[TapooOpazoBanue u konjaeHcamus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusi. 3aBUCUMOCTH TEMIIEPATyphl KHUIIEHHUS OT aTMOC(HEpHOTro
JTaBJICHHS.

BnaxHocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHusl.

[Tpununer pabotel TernoBbix apurareneit KIIJ[ temmoBoro nBurarens.
TerioBble ABUTATENN U 3aIIUTA OKPYKAIOIIEN CPEJIBL.

3aKOH COXPAaHEHUS U MPEBPAILECHUS SHEPTUU B TETUIOBBIX MTPOLIECCAX.

Hemoncmpauuu.

1. Habmronenue OpOyHOBCKOTO TBUKEHUSI.
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Hab6nronenune nuddysuu.

HaOnroienue siBeHUi cMauMBaHUs M KalWIISIPHBIX SIBJICHUN.
HabGnroneHue TemioBoro pacupeHus Teml.

W3meHenue naBieHUs ra3a MpU M3MEHEHHH 00bEMa M HArpeBaHUM WU
OXJIAXKICHUU.

[IpaBuna u3sMepeHus: TeMIEPaTypsl.

Bunae! Tenmonepenayu.

OxJtaXkJieHue Ipyu COBEPIIICHUU paOOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEITHUMU CHUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMYHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habmrogenne mocTossHCTBA TeMITepaTyphl MPH TIIaBJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopuvie pabomul u onvimaul.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKECHHUS.
OnBITHI 1O BHIPAIIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITel 110 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUTOHE MITIPHUIIA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh JABJIEHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs W OXJIKICHHUS.

[IpoBepka rUmoOTEe3bl JUHEHHON 3aBUCHUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHEHUs] BHYTPEHHEH OHEpPrud Tella B Ppe3yJbTare
Terionepeaayn U padboThl BHEIIHUX CHUJI.

UccnenoBanue sBEHUSI TEIIOOOMEHA MMPU CMEIIUBAHWUU XOJIOJHOU M
ropstuer BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MpH
TEII000MEHE C HAarpeThiM METAUTMUYECKUM LIHJITHHIPOM.

Onpenenenue yaeabHOU TENIOEMKOCTH BEIIECTBA.

HccnenoBanue mpoiecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelabHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Pazngen 7. DiekTpruyecKkue 1 MATHUTHbIE SIBJICHUS.

OnekTpuzanus Ten. J[Ba pona 3JEKTpUYECKHX 3apsaiaoB. Bs3aummopeicteue
3apsOKEHHBIX Tell. 3akoH KynoHa (3aBUCMMOCTh CWJIBI  B3aUMOJEHCTBUS
3apSKEHHBIX T€J OT BEJIMYUHBI 3apsI0B U PACCTOSHUS MEXKY TEJIAMU).

Onextpuyeckoe mnosie. Hanpssk€HHOCTh 3nekTpuueckoro mosid. [lpunHimn
CYIEPHO3ULIMU EKTPUIECKUX T0JIEN (Ha KAUECTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBogHMKM W  JHMAJEKTPUKH. 3aKOH  COXPAHECHHS
AIEKTPUYECKOTO 3apsa.

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

Onextpuyeckasd nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOHKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIECHUE BelIeCTBA. 3akoH Oma
Uit ydactka uenu. IlocimenoBaTenbHOE W MapajuleNIbHOE  COCIMHEHHE
IIPOBOJIHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToOKa. 3akoH Jlxoymns—JleHua.
DneKkTpuyecKre 1enu U NOTPEOUTENH 3IEKTPUIECKON sHeprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHATHL.  B3auMoAeWCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 1os1e 3€MJIM M €70 3HAYECHUE IS KU3HU Ha 3eMIIe.
Omeir  Opcrena. MarauTHoe 1MOJe  DJIEKTPUYECKOro Toka. IIpuMenenue
AIIEKTPOMArHUTOB B TEXHUKE. [[eliCTBHE MarHUTHOTO MOJIL HA MPOBOJHUK C TOKOM.
DNEKTPOABUIaTENb IOCTOSIHHOIO TOKa. VCronbp30BaHHE >SJEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAaX U HA TPAHCIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIuM. [IpaBuno Jlenna.
DIIEKTPOTreHEPATOP. Cnoco0bl MOJIYYEHUS AIEKTPUYECKOU DHEPTHH.
DNEKTPOCTAaHIIMH HAa BO30OHOBIISIEMBIX HCTOUHUKAX SHEPIUU.

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTpUYECKHX 3apsiA0B U B3aUMOACHCTBUE 3aPSKEHHBIX TEI.
Y CTpoRCTBO 1 JIEHCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKIMS.
3aKOH COXPAHEHMS JIEKTPUYECKUX 3apsAI0B.
[TpOBOJTHUKY U TUBIEKTPUKHU.
MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHUKHN TTOCTOSIHHOTO TOKA.
JIeCTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. I3MepeHne cuitbl TOKka aMIePMETPOM.
. I3MepeHne 2I1eKTpUIEeCKOTO HANPSKEHUS BOJIBTMETPOM.
. Peocrar u marazuH CONpOTUBIICHUN.
. B3anmonencTBre MOCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOXKHOCTH pa3IeJIeHUs IIOJI0OCOB MarHUTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenrpoBaHre MArHUTHBIX MOJIEH TOCTOSTHHBIX MAarHUTOB.

OmneiT Dpcrena.

MarauTHoe 1ose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOTO MOJISL HA POBOJIHUK C TOKOM.

DNEeKTPOABUTATEh IOCTOSIHHOTO TOKA.

HccnenoBanue sIBIEHUS 3JIEKTPOMAarHUTHOW HUHTYKLIHH.

OmneiTel @apajes.

3aBUCHMOCTh HANpPAaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHHM €ro
BO3HUKHOBEHUSI.

DNeKTpOreHepaTop MOCTOSIHHOTO TOKaA.

Jlabopamopuvie pabomul u onvimol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIOJCHUIO DJJICKTPU3ALMHU Tl HHIAYKIUEH U 1OpH
CONPUKOCHOBEHUH.

Hccnenoanne JEUCTBUSL DIIEKTPUYECKOIO TOJS HA MPOBOJHUKUA U
JIARJICKTPUKHU.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepenue u peryJupoBaHue CUIIbI TOKA.

N3mepeHre U peryJiupoBaHUE HANIPSAKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKa, WAYIIETO 4Y€pe3 pPEe3UCTOp, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OMBbITHI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJICHUSI TPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAW MOMEPEUYHOrO
CEUYEHUS U MaTepHaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUW IIPU  ITOCIEI0BATEILHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia JJisi CWIbl TOKa MPU MApAIETLHOM COCIUHEHUHU
PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OmpeneneHue MOITHOCTH  JJIEKTPUYECKOTO TOKa, BBIACISIEMON Ha
pe3ucrope.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, MAYIIETO Yepe3 JaMIIO4Ky, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KIIJ[ narpeBarerns.

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

HccnenoBanue AeMCTBUS JIEKTPUYECKOIO TOKA HA MATHUTHYIO CTPEJIKY.



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

18. MI3yueHune AeMCTBUS MarHUTHOTO TIOJIL HA ITPOBOJIHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHHe paboThl AJIEKTPOIBUTATENS.

20. U3mepenne KII/1 351eKTpoABUTaTENIbHOM YCTAHOBKH.

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

9 KIIACC

Paznen 8. Mexanuveckue siBJICHUS.

Mexannueckoe JBWKeHHE. MarepuanbHas Touka. (Cucrema OTCUETA.
OTHOCUTENBHOCTh MEXAHWYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJUHENHOE
nBrkeHue. HepaBHoMmepHoe npsimonHeNHOE ABHKEeHUE. CpellHsAsl 1 MTHOBEHHAs
CKOpPOCTb TeJ1a TP HEPABHOMEPHOM JIBUKCHUMU.

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

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron m yacrota oOparieHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpOCTpeMUTEIBHOE YCKOPEHHUE.

ITepBebiit 3ak0oH HproToHa. Bropon 3akon HeroTona. Tpetuii 3akon HeroToHa.
[IpuHIMII CYTIEPHO3ULINU CHJL.

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

Cuiia TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. Y CKOpPEHUE CBOOOIHOTO
najgeHus. J{Buxenue mianetr BOkpyr Connua. IlepBasi kocmuyeckass CKOPOCTb.
HesecoMocTh n meperpysku.

PaBHoBecue maTepuanbHON TOUKU. AOCONIOTHO TBEpIO0E Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETITIEHHOM OChIO BpalleHusi. MoMeHT cuiibl. LIeHTp TsxecTu.

Nmnynec Tena. M3menenne mmmyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
MMIYyJIbCa. PEakTUBHOE NBUKEHUE.

Mexanudeckass pabora W MOITHOCTh. PaboTa CWi TSHKECTH, YNPYTOCTH,
TpeHus. CBs3b HEpruu U padoThl. [loTeHIMabHAS PHEPTUS TEJa, MTOHIATOrO HaJl
MOBEPXHOCTHIO 3eMIH. [loTeHIIManbHast SJHEPTUsl CxKATOM NMPYKUHbL. KnHeTnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPIHU. 3aKOH COXPAHEHUS MEXaHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HalnrogeHue MexaHM4eCKOro JBUXKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell

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

CpaBHEHHE TyTe W TPAEKTOPUIl IBUKEHUS OJHOTO M TOrO ke Tena
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHne CKOPOCTH M YCKOPEHUS TPSIMOJIMHEWHOTO JIBUKEHUS.
HccnenoBanre NPU3HAKOB PABHOYCKOPEHHOTO IBHKCHHUS.

Habmroienue 1BUKeHUs Tea 10 OKPYKHOCTH.

Habnrogenne MexaHn4eCcKUX SBJICHH, TPOUCXOASIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM U YCKOPEHHOM JBHKEHUU
OTHOCUTEJIBHO KaOMHETa (PU3UKHU.

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

HabGnronenue paBeHCcTBa CHII IIPU B3aMMOJICHCTBHH TET.

M3meHeHue Beca Tenna Npu yCKOPEHHOM JABUKEHUU.

[lepenaya uMIrynbca Npy B3aUMOJACHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHre NMITyJIbCca PU HEYTIPYTOM B3aMMOJICUCTBHH.

CoxpaHeHne UMITyJIbca MPU a0COJIFOTHO YIPYIOM B3aUMOJAECHCTBUU.
HabGnrogenue peakTUBHOTO ABUKEHUS.

CoxpaHeHHre MEXaHUYECKOH SHEPTUX IPU CBOOOTHOM MaJCHUU.
CoxpaHeHHE MEXaHUYECKOW SHEPTUHU NIPU ABUKEHUU TeNa MO ACHCTBUEM
NPY>KUHBI.

Jlabopamopuvie pabomul u onvimel.

1.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JaJbHEUIIEr0 paBHOMEPHOTO
JBIDKEHUS [IAPUKA I TETIEHKKU.

OmpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WIIW JBHIKCHHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpeHHs] Teja MPU PABHOYCKOPEHHOM JBMIXKEHHUM TIO
HAaKJIOHHOM ITIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH TMYTH OT BPEMEHU MPH PABHOYCKOPEHHOM
JBI)KCHUU 0€3 HauajlbHOM CKOPOCTH.

[IpoBepka THUIIOTE3BI: €CIU TIPU PABHOYCKOPEHHOM JBWIKCHHH 0€3
HayaJbHONW CKOPOCTH IYyTH OTHOCATCS KakK psJ HEYETHBIX YUCEN, TO
COOTBETCTBYIOIINE MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue ko3 GUIIEHTa TPEHUST CKOJIBKEHUSI.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenne pabOTHl CUIIBI TPEHHS MPU PAaBHOMEPHOM JBM)KCHHH Tela
M0 TOPU3OHTAIBHOW MOBEPXHOCTH.



10. Onpenenenrie padOThl CWIbBl YIOPYrOCTH TIpU MOABEME Tpy3a C
UCITOJIb30BAaHUEM HEMOJABMKHOTO U MOJBUKHOTO OJIOKOB.

11. 3yueHue 3aK0Ha COXpaHEHHSI SHEPTHH.

Pa3znen 9. Mexannueckune KoJ1e0aHus M BOJIHBI.

KonebarenbHoe aBmxeHrne. OCHOBHbBIE XapaKTEPUCTUKHU KOJIEOaHUIl: Iepro,
4acToTa, aMIUINTyAa. MaTteMaTnuecKui U NpYyKUHHBIM MasTHUKH. lIpeBpamienue
DHEPrUU MPH KOJIEOATETHHOM JIBHIKEHHH.

3aryxaomue — kojneOaHus.  BbIHyxnaeHHble — KojeOanus.  Pe3onaHc.
Mexanudeckue BOJIHBI. (CBOMCTBA MEXaHMYECKMX BOJIH. IIpomosbHble M
IIONIEpEeYHble  BOJIHBL. /[[nMMHA BOJHBI M CKOPOCTh €€  pacIpOCTpaHEHUS.
MexaHn4deckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJHBI.

3Byk. I'poMKOCTh 3ByKa M BbicOTa TOHA. OTpaxeHue 3Byka. MHQpa3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu.

1. HaGnrogenue koneOaHWil Ted MO NEWCTBHEM CHIbI TSHDKECTH M CHJIbI
YIOPYTOCTH.

Hab6nronenue konebaHuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabmroieHue BbIHYKIEHHBIX KOJIeOaHUM U pe30HaHCca.

PacnpocTpanenne npoAoiabHbIX U MONEPEUYHBIX BOJIH (Ha MOJEINN).

HabGnrogenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTBHI.

AKYCTHYECKUIN PE30OHAHC.

Jlabopamopuvie pabomul u onvimaol.

1. OnpeneneHve YacTOThl W Mepuoja KoJeOaHWH MaTeMaTUYeCKOTo
MasTHHKA.

2. OmpeneneHuie 4acTOThl M IEPHOJIa KOJEOAHUIN NPY>KMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH MEPHUOJIa KOJEOAHUM MOJBEIICHHOTO K HUTHU
rpy3a OT JJIMHBI HUTH.

4. HccnenoBanue 3aBUCUMOCTH NIEpUOA KOJICOAHU MPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a.

5. IIpoBepka HE3aBUCUMOCTH IepHOJia KOJIeOaHWM rpy3a, MOABEIIEHHOTO K
HUTH, OT MacChl Ipy3a.

6. OmbITbI, JEMOHCTPUPYIOLIME 3aBUCHMOCTh  Iepuojaa  KojeOaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. U3mepenue yckopeHus cBOOOJIHOTO MaJCHUSI.

I L T

Paznen 10. Di1eKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHbIE BOJIHBI.

DNEeKTpOMAarHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
ANeKTpoMarHuTHbIX BOdH. Illkana snekTpoMarHuTHBIX BOJH. Hcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.



OnexkTpomMarHuTHas npupoaa ceera. CkopocTh cBeTa. BonHOBBIE CBOWCTBA
CBETAa.

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.  HMcrounukm ~— cBera.  I[IpsMosmHerHoe
pacnpoctpanenue cBeta. 3atMeHua ConnHua u JIynsl. Otpaxkenue cpeta. Ilnockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpaxkxeHHe cBeTa. lcronb30BaHME TOJHOIO BHYTPEHHETO OTpPaK€HHS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm onyueir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKOTIa M Tejieckona. ['a3 kak omnrTuueckas cuctema. binM3opykocTh U
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CrokeHue
CIIEKTPAJIbHBIX IIBETOB. J{ucmnepcus ceeTa.

Hemoncmpauuu.

[IpssmonMHEWHOE pacIpOCTPaHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonmy4yenue n300pakeHUH B TIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Ontuyeckui CBETOBO/I.

Xon nydei B coOuparoreit JIMH3e.

XO0J y4yelr B pacCeUBaIOIIEH JINH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[Tpuniun aeictBus hoToanmnapara, MUKpOCKOIA U TEJIECKOIA.

10. Mopenp riasa.

11. Pa3noxenue 6emoro cBera B CIIEKTP.

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 xapakTEepPUCTHK N300PAKECHUS MMPEAMETA B TIIIOCKOM 3€pKajle.

3. HccnepoBaHue 3aBUCUMOCTH YIJIa MPETOMIIEHUS CBETOBOTO Jiy4ya OT yrjia
MaJICHUS HA TPAHUILIE «BO3LYyX—CTEKIIOM.
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4. Ilonmydenue n300pakxeHMii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Omnpenenenue (OKYCHOTO pacCTOSHUA U ONTHYECKON CHIIBI COOMparoIen
JINH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OEJIOT0 CBETa B CIIEKTP.

7. OnbITHI IO BOCHPUSATHIO IIBETA MPEAMETOB IPHU UX HAOIIONCHUM 4Yepes3
[[BETOBBIC (DPUIIBTPHI.

Paznen 12. KBanTOoBbBIC SIBJICHUS.

OmnwiTel Pe3epdopna u mianerapHass mojenb atoma. Monens atoma bopa.
HcnyckaHue U NMorioeHne cBera atroMoM. KBaHThI. JIMHEHYaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHus. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmopens aromHoro sAnpa. Msoromsl.  PannoakTuBHBIE
npespateHus. [lepron monypacmnana aTOMHBIX SIED.

SAnepHble peakiuu. 3aKOHBI COXPAaHEHHUs 3apsAJ0BOIO M MacCOBOTO YHCEN.
OHeprus CBsI3M aTOMHBIX sjep. CBsA3p MacCel M dHEpruu. Peakuuu cuHTE3a U
nenenus anep. ctounuku sneprun CoHUA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUU HA >KUBBIE
OpTaHU3MBI.

Jlemoncmpayuu.

1. CHexkTpsl U3JIy4eHHUS U TOTJIOMIEHUS.

2. CnekTpsl pa3IMyHBIX T'a30B.

3. CnekTtp BoAopoa.

4. Habmronenue TpexoB B kamepe BubcoHa.

5. Pabota cuéTunka HOHU3UPYIOMIUX U3TYyUYEHUN.

6. Perucrtpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U POTYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnroneHue CrulonIHBIX U JIMHEWYATHIX CIIEKTPOB U3IIyYCHHUS.

2. HccnepnoBanue TPEKOB: U3MEPEHME DHEPIMM YaCTULBI 110 TOPMO3HOMY

nytH (1o dpoTorpadusim).

3. M3mepenue pagnoakTuBHOTO (PoHa.

IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINKA MOAYJTh TIPEAHA3HAYEH JI CUCTEMAaTHU3aluu
U 0000IICHWS  TPEIMETHOTO  COACpKaHWsT W OMbITa  JCSTEIHHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakxkKe i1 MOJTOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s 00yyaroluxcs,
BBIOPABIIIKX ATOT yU4EOHBIN MpeMeT.

[Ipn M3y4eHUM JAHHOTO MOJIYJIA PEaJU3yIOTCS U CUCTEMATU3UPYIOTCS BHJIbI
JIESITEIbHOCTH, Ha OCHOBE KOTOPBIX 0OECIeUnBaeTCsl JOCTHKEHHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  o0y4yeHus, (GopMupyercs
€CTECTBEHHOHAY4YHAsi TPAMOTHOCTh: OCBOEHHE HAYyYHBIX METOJOB HCCIIEIOBAHUS



SBIICHUN TPHUPOAbI U TEXHHUKHU, OBJIAJECHHE YMEHHUAMH OOBICHATH (PU3UUECKHE
ABJICHUS, NPUMEHsS IIOJyYEHHBIE 3HAHWs, pemarb 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;

OOBSACHATh HAy4YHbIE OCHOBBI HaWOOJIE€ BAXHBIX JOCTHXKEHHI COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCIIOJIb30BAHUS PA3IUYHBIX HICTOYHUKOB
OHEPIMU Ha OCHOBE 3aKOHA IIPEBPALLEHUS U COXPAHEHMs BCEX U3BECTHBIX BUIOB
DHEPI'UH.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue ¢u3nKu HA ypOBHE OCHOBHOTO OOIIEr0 0Opa30BaHUs HAMPABICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METAMIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrare uzyueHus GuU3MKU Ha YpOBHE OCHOBHOI'O OOIIET0 00pa3oBaHUs

y oOyuaromierocs OyayT cpopMuUpoOBaHbI CIEIYIONINE JIUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpuOTHYECKOro BOCIIMTAHMSA:

- IPOSIBJIEHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUMCKOU
bu3nuecKol HayKu;

- LIGHHOCTHOE OTHOILIEHUE K JOCTHXKEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpa’kaIaHCKOro0 U JyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUS:

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

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-ITUYECKUX NPHUHIMIIOB B JIESITEIBHOCTH
YYEHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMS

- BOCIIPUSITUE ICTETUYECKUX KauyeCTB (PU3NYECKOW HayKu: €€ rapMOHUYHOIO
OCTPOEHUS, CTPOrOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HaHWE UEHHOCTH (PU3MYECKON HAyKM KaK MOIIHOTO WHCTPYMEHTa
IIO3HAHUSI MHUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BAXKHEMIIEN COCTABIIOLIEN
KYJIbTYDBI;

- pa3BUTHE Hay4HOH JI0003HATEIbHOCTH, HHTEpPEca K HCCIEI0BATEIbCKON
NEeSTENbHOCTH;

5) <¢opmupoBaHusi  KYJbTYpPbl 3I0POBbSI W  3MOLHMOHAJIBLHOIO
0/1aromoJry4us:

- OCO3HAaHWE IIEHHOCTH O€30MacHOro o00pa3a JKU3HH B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpPE, BaXXHOCTU MpaBuUi OE30MacHOrO IOBEACHUS Ha
TpaHCHOPTE, Ha JIOpOrax, C JIEKTPUUECKUM U TEIUIOBBIM O00OPYJIOBaHUEM B
JOMAIIIHUX YCIIOBUSX;

- c(OopMUPOBAHHOCTb HaBbIKa pediekcuu, NpHU3HAHHE CBOEro IpaBa Ha
OLIMOKY U TAaKOTO K€ MpaBa y APYroro 4yejaoBeKa,

6) Tpy10BOIr0 BOCIIUTAHUS:

- aKTMBHOE Yy4YaCTHE€ B PEUICHMM MPaKTUYECKUX 3a4ad (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3alM, TopoAa, Kpas) TEXHOJIOTMYECKOHM U



COIMAIbHOW HAIPaBICHHOCTH, TPEOYIOMUX B TOM YHCIEC U (DUIUIECKUX
3HAHUMH,

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

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpHEHTAlMS Ha TMPUMCHEHHE (HU3WYECKUX 3HAHUM JJIA pelieHus 3aaad B
00JIacTH OKpY’Kalollel Cpeabl, IUIAHUPOBAHUS TOCTYNMKOB U OILIEHKA UX
BO3MOYKHBIX IMOCIICICTBUN [T OKPYKAIOIIEH CPEIbI;

e - OCO3HaHHME TJ00AJILHOTO XapaKTepa SKOJOTMYECKUX NPoOJeM W MyTel ux

peleHus;

e 8) ajanTanuM K M3MEHAKOIIMMCSH YCJIOBHAM CONHMAJIbHOM M NPHPOIHOM
cpeabl:

e - TOTPEOHOCTH BO B3aUMOJICUCTBUU MPHU BBINOJHEHUU UCCICAOBAHUM U
IPOEKTOB (DM3MYECKON HANPABICHHOCTHU, OTKPBITOCTH OIBITY W 3HAHUIM
APYTHUX,;

e - TIOBBIICHUE YPOBHSA CBOEW KOMIIETEHTHOCTH 4Ye€pe3 MPaKTHUUYECKYIO
NEeATEIIbHOCTD;

e - NOTPEOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCII€ (POPMYIHPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SBIICHUSX;

e - OCO3HaHHE JIe(PUITUTOB COOCTBEHHBIX 3HAHMH U KOMIICTEHTHOCTEH B 00J1acTH
busuKu;

e - IUIAHUPOBAHHME CBOET0 pPA3BUTHUA B MNPHUOOPETEHUH HOBBIX (PU3MUYECKHX
3HAHUM;

e - CTpPEMJICHHE aHAJIM3UPOBATh U BBIABIIATH B3aUMOCBSI3U MIPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE€ C UCTOIb30BaHUEM (PU3NUECKUX 3HAHUN;

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

METANPEAMETHBIE PE3YJIbTATBI

B pesymbraTe OCBOSHHS TporpamMMbl IO (HU3WKE HAa YPOBHE OCHOBHOTO
oO1mrero oopazoBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOUYAIOIIUE I03HABATEIbHBIC YHUBEPCAIbHBIC YUCOHbIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Y4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHUBEpCAJIbHBIC yUeOHbBIC JICHCTBHSI.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

Bba3zoBnle JJoruueckue JelicTBUA:
e BBIABIATHP M XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKH OOBEKTOB
(ssBNIEHUN);



yCTaHABJIMBATh CYIIECTBECHHBIA MPHU3HAK KJIACCU(PUKAIINNA, OCHOBAHHMSI IJIS
000OIICHHS U CPaBHEHHS,;

BBISIBIIATH 3aKOHOMEPHOCTH Y ITPOTUBOPEUHS B pacCMaTpPUBaEMbIX (pakTax,
JTAaHHBIX U HAOIOICHUSAX, OTHOCAIINXCS K (DU3UUECKUM SIBIICHUSM;
BBISIBJISITh TIPUYMHHO-CJICICTBEHHBIC CBS3M TPH HW3YUYCHUU (PU3NIECCKUX
SIBJICHWIA W TIPOIIECCOB, JEaTh BBIBOJBI C MCIIOIB30BAHUEM JICTyKTUBHBIX
Y WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(U3HYECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMpPATh CMOCOO pelieHus y4eOHOH ¢u3ndYecKon
3amaun (CpaBHEHHE HECKOJBKUX BapHaHTOB pEIICHUs, BHIOOp Hambosee
MOJIXOJISIIIETO ¢ yUETOM CaMOCTOSITEIHHO BBIICJICHHBIX KPUTEPUEB).

ba3oBble ucciieoBare/ibCKHue JAeiiCTBUSA:

UCIIOJIb30BaTh BOMPOCH! KaK UCCIIEI0BATEIbCKUIM HHCTPYMEHT MO3HAHUS;
IPOBOJUTH 110 CAMOCTOSITEIBHO COCTABICEHHOMY ILJIaHY OIIBIT, HECJIOKHBIN
(GU3MYECKUI JKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBAHUE (PU3UUECKOrO
SIBIICHUS;

OLICHMBAaTh HAa TPUMEHUMOCTb M JOCTOBEPHOCTh HWH(OPMAIIHUIO,
NOJIyYEHHYIO B X0/I€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOATENLHO (POPMYIUPOBATH 000OIIEHNS U BBIBOJBI MO PE3yJibTaTaM
POBEIEHHOTO HAOIIOIEHUS, OIBITA, UCCIICIOBAHMS,

IPOTHO3MPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3UIECKUX
IPOLIECCOB, @ TAKXKE€ BBIIBUTaTh MPEANONI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIOBUSIX U KOHTEKCTaX.

Pabora c nundopmanueii:

NPUMEHSATH Pa3IMYHbIE METOJbl, HHCTPYMEHTBI U 3alpOChl NPU MOUCKE U
orOope MH(POPMALMHM WIA JAHHBIX C YY4ETOM MPEMJIOKEHHOW Yy4eOHOU
(bU3UYeCKOM 3a7a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MHPOPMAIIIO
Pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;

CaMOCTOATENIbHO  BBIOMpaTh ONTUMANbHYIO (OpPMY TPEICTABICHUS
uHpOpMalUM W WJUIIOCTPUPOBATH pellaeMble 3aJaul  HECIONKHBIMU
CXeMaMH, IuarpaMMaMu, HTHOU rpaduKoi 1 UX KOMOMHALIUSMU.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe AeHCTBHS:

B XO€ OOCYXJeHUusi y4eOHOro Marepuania, pe3yJbTaToB J1abOpaTOPHBIX
paboT M MPOEKTOB 33/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYXTaeMON TEMBI U
BBICKA3bIBaTh HJEU, HAlleJICHHbIE HA pELICHUE 33Jaud U MOAJAep KaHHe
0J1aroKeIaTeIbHOCTH OOIICHUS,

COIMOCTABJIATh CBOM CYXICHHS C CYXACHUAMHU JPYIHMX YYaCTHHUKOB
nuanora, oOHapyKUBaTh pPa3IMuue U CXOACTBO MO3UIHI;



BBIPA)KAaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U IMUCbMEHHBIX TEKCTAX;
MyOJIMYHO TIPECTABISTH PE3YJIbTAThl BHITIOJTHEHHOTO (PH3MYECKOTO OIBITA
(9KCIIepUMEHTA, UCCIICIOBAHMS, TPOCKTA);

NOHUMATh W WCIOJIb30BaTh  IPEUMYIIECTBA  KOMaHAHOW U
WHIUBHUyalbHOW paOOTBI TpPU PEHICHUH KOHKPEeTHOW (hU3UdecKon
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, TOCTUTAsi KAYECTBEHHOTO pe3yibTaTa o
CBOEMY HANpABJICHUIO W KOOPJAWHUPYS CBOM JCHCTBUS C JAPYyTUMH
YJIeHAMH KOMaH/Ibl,

OLIEHMBATh Ka4eCTBO CBOET0O BKJaJa B OOIIMI MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENILHO C(HOPMYITHMPOBAHHBIM YUaCTHHUKAMH B3aHMMOICHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusanus:

BBISIBIIATH IIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYALMSIX, TPEOYIOIIUX
JUIS pelieHns (pU3NUecKux 3HaHU;

OPUEHTUPOBATbCS B  PA3NIMYHBIX MOAXOAAX IPHUHATUSA  PELICHUN
(MHOUBUYaJIbHOE, TPUHSATHE DELIEHUS B TpYMIE, NPUHATHE pelIeHUui
rpyIIon);

CaMOCTOATENLHO COCTABJIAThH AJITOPUTM PelIeHHs (PU3UUECKON 3a1auu UK
IUIaHa HMCCIEJOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMEHTHPOBATh NIPEIJIaracMble BAPUAHThI pELICHUM;
nienath BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, 3MOLMOHAJIBbHBIN HHTEJJIEKT:

JaBaTh aJICKBAaTHYIO OLEHKY CUTYallMU U IPEAJIAraTh IUIaH €€ N3MEHEHUS;
OOBSICHATH NPUYUHBI  JOCTHKEHHUS  (HEJOCTHXKEHHS)  Ppe3ysbTaToB
NeSITeIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B ACSATENBHOCTH (B TOM YHCIIE B XOJ BBINOJHEHUS
(bu3MYecKOoro UMCCIEJOBAHMS WM IPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENBCTB, M3MEHUBILIMXCS CUTYyallUld, YCTAHOBJCHHBIX OIIMOOK,
BO3HUKIINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSAM;

CTaBUTb ce0s Ha MECTO JIPYroro 4ejoBeKa B XOJE CIOpa WM JAUCKYCCUU
Ha HAy4YHYIO TEMY, [IOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY JIPYroro;
npu3HaBaTh CBOE MPABO Ha OIMIMOKY MpPU PEIICHUH (PU3NUECKHUX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ IIPABO APYroro.



INPEAMETHBIE PE3YJIBTATBI

K xoH1y 00yueHus B 7 KJacce NpeAMETHBIE pe3yIbTaThl HA 0A30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHUYECKHE  SBJICHUS,
HaOJI0ICHUE, SKCIEPUMEHT, MOJIeNb, TUIIOTE3a, CAUHUIBI (DU3UUECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperatHbleé COCTOSIHUSI BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXaHMYECKOE [JIBHKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAEKTOPHUS, pPABHOAECUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOLINECS COCY/IbI;

paznuuath siBiaeHus (auddysus, TEIIOBOE IBUKEHUE YACTHUIl BEIIECTBA,
pPaBHOMEpPHOE  JBIKCHHE, HEPABHOMEPHOE  JIBUKEHUE, HWHEPIUA,
B3aHUMOJICMCTBUE TEJI, PABHOBECHE TBEPJBIX TEI C 3AKPEIUIEHHOW OCBHIO
BpalllCHUsI, TepeAada MAaBJCHUS TBEPABIMH TENaMU, XUIAKOCTAMU U
razamu, arMochepHOe JaBlieHHWEe, IUIAaBaHUE TeJ, [PEBpaIICHUS
MEXaHUYECKON SHEpPruu) MO OMHCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUYECKOE SIBJICHUE;
pacmo3HaBaTh NPOSBICHHE W3YYCHHBIX (PU3UYECKUX SBJICHUN B
OKpYXalollleM MHpEe, B TOM UHcCIe (U3NYECKUE SIBICHUS B MPUPOJIE:
MPUMEPBI JIBUKEHUSA C PA3JIMYHBIMU CKOPOCTSMH B JKMBOM U HEXKUBOU
NpUposie, NCUCTBUE CHUJIBI TPEHUST B TMPUPOJAEC U TEXHUKE, BIIMSHUE
aTMOC(hEpHOro JaBJjCHUS Ha KUBOW OpPraHU3M, IJIAaBaHUE PbIO, phlYaru B
TeJIe YeJIOBeKa, MPU 3TOM MEPEBOIUTH MPAKTUYECKYIO 3a7a4y B YUEOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKHM) GU3HUECKUX SIBICHHM;
OMUCHIBATh U3yUYCHHBIC CBOMCTBA TEJI U (PU3UUECKUE SIBJICHUS, UCIOJIb3YsI
¢dbuznyeckre BEIMYMUHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEAHSS CKOPOCTh, CHJIa YIPYTrOCTH, CHJIa TSKECTH, BEC
Tela, Cuja TpEeHUs, JAaBlieHHWe (TBEPAOTO Teia, >KUJIKOCTH, Tasa),
BBITAIKMBAIOIIAs CHJIa, MEXaHWYeCKas paboTa, MOUTHOCTh, IUIEYO CHIIBI,
MOMEHT CHWJIbL, KO3(P(UIIMEHT TMOJE3HOr0 JCHCTBHS MEXaHU3MOB,
KMHETHYEeCKash M TMOTEHIMaIbHAs JHEPTHsi), NMPU ONHCAHUU TPaBUIBLHO
TpakTOBaTh  (PU3MYECKHH  CMBICT  HMCIOJIb3yeMBIX  BEIMYUH, UX
0o003HaueHUs W EIUHUIIBI (U3UUECKUX BEIUYWH, HAXOIUTH (HOPMYIIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO0 BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH IpapUKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUHH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIB3Yys MpaBUiia CJIOXKEHHs CUII (BAOJIb OJHOW MpsiMOi), 3aKoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO PaBHOBECHUS phruara (0J0Ka),



«30JI0TOE€ TMPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXAHUYECKOU
OHEPruH, TPU D3TOM [aBaTh CIOBECHYI0O (OPMYIHMPOBKY 3aKOHAa U
3aMKMCBIBATH €T0 MATEMATHYECKOE BBIPAKEHUE;

OOBACHATH (PU3HUECKUE SIBICHHUS, IPOLIECCH] U CBOMCTBA TEN, B TOM YHCIIE
U B KOHTEKCTE CHUTyalluil IPAaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBIISATh NIPUYMHHO-CJIEACTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHHE U3 1-2
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
YCIIOBHS 33/1a4 3alUCHIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJIMYUHBI B (DOPMYJIBI U TMPOBOJAUTH PACUYETHI, HAXOAUTH CIPABOYHBIE
JaHHbIE, HEOOXOANMBIE JIs PEIICHUs 3a/1ad, OLEHUBATh PEaJTUCTUYHOCTD
NOJTy4YE€HHOM (PU3NUECKON BEINYNHBI,

pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXXHO pPEIIUTh NpPH MOMOUIA
(bU3MYECKUX METOJI0OB, B OITMCAHUU UCCIIEI0BAHUS BBIJIEIATH IPOBEPIEMOE
Npeanojoxxenue  (Tumoresy),  pa3iuyaTb W MHTEPIPETUPOBATH
IOJIyYEHHBI pe3ynbTaT, HAXOJUTh OIIMOKM B XOJA€ OIBITA, JeNaTh
BBIBOJIBI 10 €70 pe3yJIbTaTaM;

IPOBOJUTH OMbBITHI [0 HAOMIONECHUIO (PU3NYECKUX SBICHUH WU
buznyecKux CBOIICTB TEJIL: dbopmMyIUpOBaTH MIPOBEPSIEMBIEC
IPEIOJIOKEHUs, COOMPATh YCTAHOBKY U3 MPEIJI0KEHHOIO0 000pyA0BaHNUS,
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 I[OKa3aHUS NPUOOPOB C YUETOM
3aJlaHHOM aOCOTIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOANUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKON BEIMUUHBI OT
JIPYrol € HCMOJIb30BAHUEM TMPAMBIX HM3MEPEHUN (3aBUCUMOCTU MYTH
PAaBHOMEPHO JABWXKYILEroCs Tela OT BPEMEHU [IBHXKEHMSI Teja, CHIIbI
TPEHUSI CKOJIBKEHHUS OT Beca TeJla, KauecTBa 00pabOTKH MOBEPXHOCTEH Te
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHHUS TEJI, CUJIBI
yIOPYroCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
IIOrPYKEHHOM YacTU Tejla U OT IJIOTHOCTH XUAKOCTH, €€ HE3aBUCUMOCTHU
OT IJIOTHOCTH TeJa, OT TIIyOWHBI, HA KOTOPYIO MOTPYXKEHO TEJO0, YCIOBUN
IUTaBaHMsI TeJl, YCIOBHMI paBHOBECHs pbluara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAaHUM  y4€OHOTO HCCIEAOBaHUA, CcOOUpaTh YCTaHOBKY U
BBITMIOJIHATh WM3MEpPEHUs, Cienysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysIbTaThl MOJIYYEHHOHW 3aBUCUMOCTU (DU3MUECKUX BEJIUYMH B BUJE



MPEIIOKEHABIX TaOMUIl W TpaduKOB, AeNaTh BBHIBOJLI MO PE3yJIbTaTaMm
UCCIIEIOBAHMUS,

MPOBOJUTh KOCBEHHBIE H3MEpPEHUS (HU3MYECKUX BEIMYMH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPAOTO TeJa, CHIA TPEHHUS CKOJIBKCHUSA,
JaBJICHHE  BO3JyXa, BBITAJIKUBAIONIAs  CHJIa, JICHCTBYyIOIIas  Ha
NOrpyKEHHOE B KHUJIKOCTh TeJO0, KOA()(PHUIIMEHT TMONe3HOro AeWCTBUSA
MPOCTBIX MEXaHWU3MOB), CIEAys TPEIJIOKEHHOH WHCTPYKIIUU: TIPH
BBITIOJTHCHHH HW3MEPEHU CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIYUCIISATH 3HAUCHNE UCKOMOW BETTUYHHBI,

COOJTFOIaTh MpaBUiIa TEXHUKU O€30IMaCHOCTH MpH paboTe ¢ 1abopaTopHBIM
o0opy1I0BaHUEM;

YKa3bIBaTh MPUHIIMAIGI JACHCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, JIWHAMOMETD, COOOIIAIONIECS COCYIbI, OapoMeTp,
phIuar, MOJBUXKHBIN 1 HETIOJIBUKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTh;
XapaKTEePU30BaTh MPHUHIUIBI  JEHCTBUS HM3YyYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOPOM HA HMX OMUCAaHUA (B TOM YHUCIE:
MOAIIMITHAKK, YCTPOHWCTBO BOJIOMPOBOJA, THAPABIMYECKHA IIpecc,
MaHOMET]p, BEICOTOMED, MOPIITHEBOM HACOC, ApEOMETP), UCTIOJIb3Ys 3HAHUS
O CBOMCTBaxX (PpM3UUYECKUX SBJICHHUN M HEOOXOJUMbIE (DU3UUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

NPUBOAUTh  MpUMEpPhl  (HAXOauTh  WHGOpPMAIIMI0O O  MpUMepax)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUECKMX 3HAHUW B TIOBCEIHEBHOM
KU3HH JIJIs1 oOecrieueHusi 6€30MacHOCTU MPpU OOpaleHuu ¢ mpudbopamu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbSI U COOJIOACHUS
HOPM IKOJIOTUYECKOTO TOBEICHHSI B OKPY>KaIOIIEH cpefie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3alPOCOM, Ha OCHOBE UMEIOIIHUXCS
3HAHUM W TyTEM CPaBHEHUS PA3UYHBIX HCTOYHUKOB BBIJEIAThH
uH(pOpPMAITUIO, KOTOpas SIBJISCTCS TMPOTHBOPECYMBON WM MOXKET OBIThH
HEI0CTOBEPHOM;

WCITOJIB30BATh MPHU BBITTOJIHCHUH yUEOHBIX 3aJaHUN HAYyYHO-TTOMYJISIPHYIO
JUTEPATYpPy (PU3MUECKOTO COJEpKaHMs, CIPABOYHBIE MaTepHabI,
pecypchl cetu MHTEpHET, BageTs mpuéMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MHCHbMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIKN (HU3UIECKOTO CONEPKAHUSA, B TOM
qyclie MyOJUYHO JeNaTh KPAaTKHE COOOIIEHUs O pe3yibTaTax MPOEKTOB
WM y4eOHBIX WCCIECNOBAHWN, MPU O3TOM TPaAMOTHO HCIOIH30BATh



U3YYCHHBbI TOHATUHHBIN ammapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIUICHUE MTPE3EHTALIUEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HCCIECIOBAHHUM paclpenesiTh
OO513aHHOCTH B TpYIIIE B COOTBETCTBHUM C IIOCTABJIECHHBIMHM 33Ja4aMH,
CIICIUTHh 3a BBIIIOJIHEHHEM IUIAHA JIEWCTBUM, aJCKBAaTHO OLICHUBATH
COOCTBEHHBI  BKJIQJ] B  JIEATEIBHOCTb  TPYIIbI,  BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xoHIy 00yueHus B 8 kiacce rnpeMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

MCIOJIb30BaTh MOHSITHUA: Macca U pa3MeEPbl MOJIEKYJ, TEIJIOBOE JIBUKCHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIUIMUECKUE U
aMmopdHbIe TeNa, HACHIIICHHBIH W HEHACBIIMICHHBIM mMap, BIAKHOCTh
BO3/lyXa, TeMIIepaTypa, BHYTPEHHSSI DSHEPrus, TEIJIOBOM JBUraTElb,
AJIEMEHTAPHBIN 3JIEKTPUUYECKUIN 3apsifl, SIECKTPUUECKOE MOJIE€, MPOBOIHUKHI
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MAaTHUTHOE TOJIE;
pas3nuath SBJICHUS (TEIUIOBOE pacUIMpPEHUE M CKaTHhe, TeIrionepeaaya,
TEIUIOBOE PaBHOBECHE, CMAaUMBaHUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHUE,
KOHJICHCAITUs, TUTABJICHUE, KpHUCTa/UIM3anus (OTBEpJeBaHHUE), KHIICHUE,
Terionepeaaya (TEnI0nmpPOBOHOCTb, KOHBEKIIHUS, H3JIyYEHHUE),
AIEKTpHU3AIUs TeJ, B3aUMOJICUCTBUE 3apsIOB, JACHCTBUS JIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICHCTBHE MArHUTOB, JCHCTBUE
MarHMTHOTO TOJIsl Ha MPOBOJHUK C TOKOM, AJICKTPOMAarHuTHAsT WHIYKITUS)
10 ONHUCAHUI0O UX XaPAKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SIBIICHUE;

pacrio3HaBaTh MPOSIBIICHUE M3YYCHHBIX  (DU3WUECKUX  SIBJICHUUA B
OKpY’)KalollleM MHUpe, B TOM 4YHucie (U3UYECKHUE SIBIICHUS B MPUPOJE:
MOBEPXHOCTHOE HATSHKEHUE U KaNWULSIPHBIE SBICHUS B IPHUPOJE,
KpUCTAJUTBI B mpupoje, uzinydeHue CoiHIA, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B aTMocdepe, JIEKTPUUECTBO KMBBIX OPraHU3MOB, MArHUTHOE
nosiie 3emun, Jpedd MoJrOCOB, PO MAarHUTHOTO TOJISA JJIs KU3HU Ha
3emJie, NOJISIPHOE CUSIHUE, MIPU STOM MEPEBOIUTH MPAKTUYECKYIO 3a7auy B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DU3UIECKUX
SIBIICHU;

OMUCHIBATh U3yUYCHHBIC CBOMCTBA TEJI U (PU3UUECKUE SIBJICHUS, UCTOJIb3Ys
bu3ndeckue BeTUYHHBI (TEMIepaTypa, BHYTPEHHSSI DHEPTHUsl, KOJIUIECTBO
TEIUIOThI, yJieNIbHAasl TEIJIOEMKOCTh BEIECTBA, VYJAEJNbHAs TEIUIOTa
TUIaBJICHUS, yJelbHAas TeIIoTa NapooOpa3oBaHMs, YJeiIbHAs TEIJIoTa
CrOopaHusi TOIUIMBA, KOA(DQPHUIMEHT TOJEe3HOTO JEHCTBUS TEIJIOBOM



MalluHbl, OTHOCHUTENIbHASI BJIAXXHOCTh BO3AYyXa, JJIEKTPUUYECKHI 3apsj,
CuJa TOKA, JJIEKTPUYECKOE HANPSKEHUE, CONPOTHUBIICHHE NPOBOJHHUKA,
yAEIbHOE  CONPOTUBIEHUME  BeElIeCTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTO  TOKAa), TPH ONHMCAHWM TMPaBUJIBLHO  TPAKTOBATh
(bu3MYeCKUl CMBICT HCIOJb3YEeMbIX BEIUYHH, 0O003HAYEHUS U €IMHUIIBI
¢u3nYeCKuX BENIUYUH, HAXOIUTH (OPMYIIbI, CBS3BIBAIOLINE JIaHHYIO
¢u3NYECKyI0 BEIUYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TpauKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH;

XapaKTepu3oBaTh CBOWCTBA Ted, (U3UYECKUE SIBICHUS U TIPOLECCHI,
UCIIOJIb3Ysd OCHOBHBIE MOJIOKEHUS MOJEKYJISIPHO-KUHETUYECKOM TEOpUHU
CTPOEHUS BEILECTBA, MPUHLHUII CYNEPHO3UIMU NoJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JJ1sl yyacTKa Lenu, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHUs DSHEpPrUM, IIpd 3TOM J1aBaTh
CIIOBECHYIO (DOpPMYJIHMPOBKY 3aKOHAa M 3allUCBhIBaThb €r0 MaTeMaTHYECKOe
BBIPAKEHHUE;

OOBSACHATh (PU3MYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBIABIATH
IPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTUYECKUX
1aroB ¢ Omnopod Ha 1-2 W3Y4YeHHBIX CBOWCTBA (PU3MUECKHUX SIBICHHIA,
(bU3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pelarb pacu€THble 3a7adyd B 2—3 JEWUCTBUS, HCTIOJIB3YSd 3aKOHBI U
dopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEIMYMHBI: Ha OCHOBE aHalU3a
YCIIOBHSI 3a/lauyd 3alMChIBaTh KPAaTKOE YCIIOBHE, BBISABIATH HEIOCTATOK
JMAHHBIX [IJIS  pEIIeHHUs] 3ajadyd, BBIOMpATh 3aKOHBI U  (POPMYIIHI,
HEeoOXoauMble JUIsl €€ penieHusi, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJIYYEeHHOE 3HaYeHHE (PU3NYECKON BETUUMHBI C U3BECTHBIMH JTAHHBIMU;
pacrno3HaBaTh MpOOJEMbl, KOTOPbIE MOHO PpEUIUTh MPH MOMOIIU
(Gu3NYECKUX METO/IOB, MCIONb3ys OMHCAHHME HCCIIECJOBAHMS, BBIIEIATH
IIPOBEPSEMOE  MPEAINOJIOKEHNE, OLEHUBATh MPABWIBHOCTh MOpPSJIKA
MIPOBEICHUSI UCCIIEIOBAHUS, 1€JIaTh BHIBObL;

IPOBOJUTH OMbBITHI 1O HAOJNIONCHUIO (PU3MYECKUX SIBICHUW WU
(bu3znyecKuX CBOWCTB TeN (KaNMWUISIPHBIC SIBICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHusl TPU H3IYYEHUH OT I[BETa H3JIydarolle (TmorjoIiaromei)
MOBEPXHOCTH, CKOPOCTh MCHApEHHs] BOJbI OT TEMIEPATYPhl KUAKOCTH U
IIOWAA €€ TOBEPXHOCTH, JJIEKTpHU3alUs Tel M B3aUMOJEHCTBHE
NIEKTPUYECKUX 3aps/iOB, B3aUMOJEWCTBHE IOCTOSSHHBIX MAarHUTOB,
BU3YyaJM3allMsl MarHUTHBIX TOJIEH ITOCTOSIHHBIX MAarHUTOB, JEHCTBHUS
MAarHuTHOTO MOJIA HAa NPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHWTa,



CBOMCTBA DJEKTPOJABUTATENS IOCTOSHHOTO TOKa): (OpMYyIUPOBATH
IIPOBEpPSAEMbIE MPEANOJIOKEHHS], COOUPATh YCTAHOBKY M3 IPENJIOKEHHOIO
000pyI0BaHUs, OMUCHIBATH XO/I OTBITa U (POPMYIUPOBATH BHIBOIBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEMIEepaTypbl, OTHOCUTEIHHOU
BJIQKHOCTH BO3JyXa, CHUJIbI TOKA, HAIpPSKEHUS C MCIHOJb30BaHUEM
aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (DU3MUECKUX BEIUYUH, CPaBHUBATH
pEe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COTIOTHOM MOTPEIIHOCTH;
MPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEJIMYUHBI OT
JpYyrol C  UCHOJIb30BAaHUEM  TMPSIMBIX  H3MEpEeHUM  (3aBUCUMOCTH
COMPOTHUBJICHUS] TPOBOJHUKA OT €ro JUIMHBI, IUIOHIAJAM TONEPEYHOTO
CEUEHMSI U Y/IEJIbHOIO COIPOTHUBIICHHS BEIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYIIEro 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  POBOJHUKE,
UCCJIEOBAHUE TOCIEHOBATENIBHOIO M IApPaJUIEIBbHOIO  COEIMHEHMM
IPOBOJHMKOB): IUIAHUPOBATh HCCIEJOBaHUE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUsI, CIEeNys NPEIJIOKEHHOMY IIaHy, (PUKCUPOBATH
pe3yNbTaThl MOJYYEHHOM 3aBHCUMOCTA B BHUAE TaOIUI] U TpadHKOB,
JienaTh BBIBOJIBI MO PE3YJITATAM HCCIIEIOBAHUS;

IPOBOJUTHh KOCBEHHBbIE HU3MEpPEHUs (PU3NUECKUX BEIUYMH (yAesibHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IJIAHUPOBATh M3MEPEHHUs, COOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEIysl MPEIIOKEHHON MHCTPYKIUU, U
BBIYHCIIATH 3HAYCHUE BEJIMUUHBI;

COOJTI0IaTh MpaBUJIa TEXHUKU 0€30MaCHOCTH P padoTe ¢ 1a00paTOpHBIM
00opy1I0BaHUEM;

XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HW3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMNOpPOM HA HX OMUCaHUA (B TOM 4YHUCIHE:
CUCTEMa OTOIUIEHHUSI JIOMOB, TUIPOMETp, MapoBas TypOHHA, amIepMeTp,
BOJIbTMETp, CUETUMK 3JIEKTPUUYECKON HHEPIHH, DIEKTPOOCBETHTEIbHBIC
pUOOPHI, HArpEeBaTENbHbBIE ANEKTPONPUOOPHI (IPUMEPDI), IEKTPUUECKHE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IIOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3MYECKHUX SIBJICHUN U HEOOXOIUMBIE
¢duznyecKkue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOICTBA U HU3MEPHUTEIbHBIC
npuOOpbl MO CXeMaM H CXEMAaTUYHBIM pHUCYHKaM  (KHIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTeIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTaBIATH CXEMBI 3JIEKTPUUYECKUX
Henen ¢ nociaeoBaTeIbHbIM U NapajuleIbHbIM COEAMHEHUEM 3JIEMEHTOB,
pasznunyasi ycIoBHbIE 0003HAUEHUS 3JIEMEHTOB 3JIEKTPUUECKHX IIeTIeH;



OPUBOAUTh  NpUMEpPhl  (HAXOauTh  WHGOPMAIIMIO O  MpPUMEpax)
MPAKTUYECKOTO HCIIOIh30BaHMs (U3MYECKUX 3HAHWWA B TIOBCEIHEBHOM
KU3HH 711 oOecriedeHnsi 0€30MacHOCTH MpU OOpaIieHuu ¢ mpudopamMu u
TEXHHYECKUMHU YCTPOMCTBAMH, COXPAHCHHUS 3II0OPOBbS U COOIIOJCHUS
HOPM DKOJIOTUYECKOTO TMOBEJICHHSI B OKPY KaIOIIEeH cpejie;

OCYIIECTBJIATh TOUCK WHPOpManmu (U3HNUECKOTO COICpPKAaHUS B
WNuTepHeTe, Ha OCHOBE HWMCIOIIMXCS 3HAHWUM ©W TYyTEM CpPaBHCHHUS
JIOTIOJTHUTEIBHBIX ~ MCTOYHUKOB  BBIACIATH HWHGPOPMAIUIO, KOTOpas
SIBIISICTCS] IPOTUBOPEUYUBON WIIM MOXKET OBITh HEIOCTOBEPHOM;
UCTIOJIb30BaTh MPH BBIMOJTHEHUN YYEOHBIX 3aJlaHUN HAYyYHO-TIOMYJISPHYIO
JUTEPATYpy (PU3MUECKOTO CONEp)KaHWs, CIPABOYHBIE MaTepHAIbI,
pecypchl cetn MHTEpHET, BIageTh NMpuéMaMy KOHCIICKTUPOBAHMS TEKCTa,
npeoOpa3zoBanus UHPOPMAIIUU U3 OAHOU 3HAKOBOM CHUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHbIE MHCHMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
o006mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COoIepKaHWsl, B TOM 4YHCIAE TMYOJIMYHO TIPEACTABIATh PE3yJIbTaThI
MPOCKTHOW WJIM HMCCIIEIOBATEIBCKON NEATCTLHOCTH, MPH 3TOM TPaMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHATHIHBIA anmapat Kypca (Qusukw,
COMPOBOXK/IaTh BHICTYIUICHHUE MPE3CHTAIINECH;

NPU  BBITIOJHEHUH YYEOHBIX TMPOEKTOB W HCCIEAOBAHUN (U3MYCCKUX
MPOIIECCOB paclpeiesaTh OOS3aHHOCTH B TPYyMNNE B COOTBETCTBUU C
MOCTABJICHHBIMU 33/1a4aMH, CJICJAUTH 32 BBHITIOJHEHUEM IUIaHa JIEUCTBUM U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OIICHUBaTh COOCTBEHHBIA BKJIaa B
NeSATEeILHOCTh TPYIIIbI, BEICTPAaUBaTh KOMMYHUKAaTUBHOE B3aUMOJICICTBUE,
MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOH(IUKTHI.

K xoHiy 00yueHus B 9 kjacce npeMeTHbIC pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJb30BaTh TMOHSTHUS: CUCTEMa OTCcu€Tra, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIKECHUS, Jedopmarius
(ympyras, mjgacTaueckas), TpEHUE, IEHTPOCTPEMHUTEIBHOE YCKOpEHUE,
HEBECOMOCTh M MEPErpy3KH, LUEHTP THKECTH, aOCOJIOTHO TBEPIOE TEJO,
IEHTP TSDKECTH TBEPJOTO Tejia, paBHOBECHE, MEXaHUYECKUE KOJIeOaHus u
BOJIHBI, 3BYK, WH(Pa3BYK M YIbTPA3BYK, AJIEKTPOMATHUTHBIC BOJIHBI,
IIKaJia AJEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaTbHO30PKOCTb,
CHEKTPbl UCIYCKaHMS U TOTJIONICHUs, aibda, 0eTa- U ramMma-u3IydeHus,
W30TOIIbI, SIZIEPHAsl SHEPTETHKA;

pazniuuath sBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIUMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEWHOE [BIKEHUE, CBOOOIHOE
najieHUue TeJl, PABHOMEPHOE JIBUJKEHUE 10 OKPY>KHOCTH, B3aMMOJICHCTBUE



TeJ, PEAKTUBHOE BIDKCHUE, KOJIeOATEIhHOE MBMKCHHE (3aTyXarolue U
BBIHYKJICHHbIE KOJIEOaHHs), PE30HAHC, BOJHOBOE JBW)XEHHE, OTPaKCHHE
3ByKa, MPSIMOJIMHEHHOE pacIpoCTpaHEHUE, OTPAKECHHE U IMPEIOMIICHUE
CBETa, MTOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3ioKeHUe OeJoro cBeTa B
CIEKTp M CJOXKEHUE CHEKTPalIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JMHEHYATOTO CIIEKTPA
W3ITyYCHHUs) TI0 OMTMCAHUIO X XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUUA B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3UYECKHe SIBICHUS B MPUPOJIE:
MIPWINBHI M OTIIUBEI, ABMKEHUE TIaHeT COTHEYHOW CUCTEMBI, pEaKTHBHOE
JMBIDKEHUWE JKWBBIX OPTaHWU3MOB, BOCIPHUATHE 3BYKOB JKUBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKHE BOJHBI, I[yHaMH, 53XO0, IIBETa T,
ONTUYECKHUE SIBJICHUS B MPHUPOJE, OMOJOTHYECKOE JIEUCTBHE BUIAMMOTO,
yIbTpaUOJIECTOBOTO U  PEHTTCHOBCKOTO U3JIYyYEHHM, €CTECTBEHHBIN
pPaAMOAaKTUBHBIN (OH, KOCMHUYECKHE JY4Yd, PATUOAKTHBHOE H3ITyUCHUE
NPUPOAHBIX MHHEPAJIOB, JEHCTBHE PAJAMOAKTHBHBIX W3IyYEeHUNH Ha
OpraHu3M 4eJIOBeKa), MPH ATOM MEPEBOAUTH IMPAKTUYECKYIO 3a/auy B
y4eOHYI0, BBIACHATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DUIUUECKUX
SIBIICHUI;

ONKMCHIBATh M3yUCHHBIEC CBOMCTBA Tel M (PU3UUCCKHUE SBJICHUS, UCTIONB3YS
dbu3nUeckue BEIUYUHBI (CpEIHSAS W MrHOBEHHAs CKOPOCTh Tela MpuU
HEPaBHOMEPHOM JIBI)KCHHH, YCKOPEHHE, TEPEeMEIlCHUEe, MyTh, YIJIOBas
CKOPOCTb, CUJIa TPEHUS, CUJa YNPYTrOCTH, CUJa TSIKECTH, YCKOPEHHUE
CBOOOTHOTO TIQJEHUS, BEC Tejla, HMMIYJIbC TeJa, WMIYJIbC CHIIBI,
MexXaHu4ecKkas paboTa W MOIIHOCTh, TOTCHIMAJIbHAS JHEPrus Tea,
MOJHSITOTO HAJl MOBEPXHOCTHIO 3€MJIM, MOTCHIIMAIbHAS DHEPTUST CIKATOU
NPYXKWHBI, KUHETHYECKas DSHEPrus, TOJHAs MEXaHW4YecKash JSHEeprus,
TIEPUOJT U YacTOTa KOJIeOaHWH, JUTMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTe)Ib MPEIIOMIICHUS CPEIbl), IPU OTTUCAHUHU
MPaBUJIBHO TPAKTOBATh (DU3MYCCKUH CMBICT HCIIOJIb3YEMbIX BEJUYHH,
0003HaueHUs W €IUHUIBI (PU3MUECKUX BEIUYHH, HAXOIUTh (HOPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTUMH BEIMYMHAMM,
CTPOUTH TpapUKN N3YUCHHBIX 3aBUCUIMOCTEH (PU3NYECKUX BEITUYHH,
XapaKTEepPH30BaTh CBOWCTBA TeJ, (HU3WYCCKHUE SBJICHUS M IPOIECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHHUs DHEPTUH, 3aKOH BCEMHUPHOTO TATOTCHHSI,
OPUHITUI CYMEPIIO3UIIMKA CHJI, TPUHIUI OTHOCUTEITHHOCTH [ amuies,
3aK0HBI HBIOTOHA, 3aKOH COXpAaHEHUS MMITYJIbCA, 3aKOHBI OTPAKEHUS W
MPEJIOMJICHUS] CBETA, 3aKOHBI COXPAHEHUSI 3apsAI0BOTO U MAaCCOBOT'O YUCEN



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

OOBSCHATh (PU3WYECKUE TPOIECCHl M CBOMCTBA TEN, B TOM YHCIE U B
KOHTEKCTE CUTYyallMil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHUE U3 2—3 JIOTUYECKUX
[IaroB C OMOpOoM Ha 2—3 M3yYEHHBIX CBONCTBA (DM3MUYECKUX SIBICHHM,
bu3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemate pacyéTHble 3adaud  (ONUpamIuecs Ha cuctemMy u3 2-3
YPaBHEHHUI), UCTIONB3Ys 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE (PU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCIIOBUS 33Jaud 3alHUCBIBATH KPaTKOe
YCIIOBHUE, BBISBISATH HEIOCTAIOIINE WM U30BITOYHBIC TaHHBIC, BHIOUPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE TSI PEUICHHS], TPOBOAUTH PACUETHI U
OLICHUBAaTh PEAJMCTUYHOCTh TIOJYYEHHOTO 3HAueHus (HU3nuecKon
BEJIMYMHBI,

pacmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXKHO pPEIINTh MPH MOMOIIU
($uU3MYECKUX METO/OB, HCIONB3ysS OMHCAHWE WCCIICIOBAHMS, BBIICISATH
IpOBEPSIEMOE  TPEITONOKEHNE, OICHUBATh MPABIWIBHOCTh MOPSAIKA
IOPOBEJCHUS  HMCCIEJAOBAHUS, JENaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3ybTaThl HAOJIOIEHUH U OIIBITOB;

NPOBOAUTH OMBITHl MO HAOTIOACHUIO (U3MUECKHX SIBICHUN WK
(bu3MUecKux CBOMCTB Ten (M3y4yeHue BTOpOro 3akoHa HbroTOHa, 3akoHa
COXPaHEHUsl HHEPruM, 3aBUCHUMOCTh NEpHoAa KojeOaHUN Npy>KMHHOTO
MasiTHUKa OT MAaccChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSMOJIMHENHOE pacpOCTPaHEHUE CBETA,
pas3ioxeHne Oeloro CBeTa B CIEKTP, M3YUCHHE CBOMCTB M300paKCHHsS B
IUIOCKOM 3€pKalie W CBOWCTB H300pa)KeHHsI MpeaMeTa B coOMparomien
JUH3€e, HAOMIOJEHHE CIUIOIIHBIX W JMHEMUYaThIX CHEKTPOB H3IIy4EHHUS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 HK30bITOYHOro Habopa
o0OpyOBaHUS, ONHCHIBATH XOJ OMbITA W €ro  Pe3yJbTaThl,
bopMyIUpOBaThH BHIBOJIHI,

MPOBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpeqHee 3HAauYeHHE U3MepsAeMoill BelauuuHbl ((POKycHOE paccTosHuE
coOuparoieii JTUH3bI), OOOCHOBBIBaTH BBIOOp crocoba HW3MepeHus
(M3MepUTeNIbHOTO PUOOpPa);

NPOBOJANTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (U3MUECKHX BEIUYHMH C
UCIIOJIb30BaHUEM TNPSAMBIX HM3MEPEHUHM (3aBUCUMOCTb IMYTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HadalbHOM CKOPOCTH, MEpHoja
KOJIe0aHUN MaTeMaTH4YeCKOr0 MasiTHUKA OT JIJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpak€HUsl CBETa OT yrja MaJeHus U yria MpeloMIIEHHs OT yIJa



NajieHus): T[UJIAaHUPOBATh HCCJIEIOBAHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJNbTaThl MOJYYEHHOW 3aBUCHMOCTH
¢uznyecKkux BEIMYMH B BUAE TaONMMI U TpadUKOB, JeJaTh BBIBOJBI IO
pe3yJibTaTaM MCCIIe0BAHNUS;

IPOBOJANTHh KOCBEHHBIE H3MEpEHUs (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTh M YCKOpPEHHE Tella TpH PABHOYCKOPEHHOM JBUKCHHH,
YCKOPEHHE CBOOOJHOIO MAaJEHHUsI, KECTKOCTh MPYKUHBI, KOAIDPHUIUEHT
TPEHUsI CKOJIBKEHMS, MEXaHHueckas paboTa M MOUIHOCTb, 4acTOTa U
nepuos KojaeOaHuM MAaTeMaTU4ecKOro U MPYKUHHOTO MAasTHUKOB,
ONTHUYECKass Cujia COOMparollied JIMH3bI, paJAUOAKTHBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOMpaTh SKCIEPUMEHTANIBHYIO YCTAaHOBKY U
BBITIOJHATh U3MEPEHHS, CIEIys MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIYYEHHBIE PE3YNbTaThl C YYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHNUH;

coOJII01aTh MpaBUjIa TEXHUKN 0€30MaCHOCTH P paboTe ¢ 1ad0paTOpHbIM
00opyI0BaHUEM;

pa3nnyuaTh OCHOBHBIC TIPU3HAKK W3YYCHHBIX (PU3UIECKUX MOJICICH:
MaTepuagbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAaHETapHas MOJEIb aToMa, HYKJIOHHas
MOJIeJIb ATOMHOTO S/IPa;

XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HW3YYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpPOM Ha HX OmHUcaHusi (B TOM YHUCIE:
CHHUJIOMETP, JOATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, MepHucKol, ¢oToannapar, ONTHYECKHE CBETOBO/IBI,
CTHIEKTPOCKON, JJO03MMETp, Kamepa BuibcoHa), HWCHONB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHM U  HeoOXoauMmble (U3NUYECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI M CXE€MaTHUHbIE PUCYHKH U3YYCHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIECCOB
IpU pPEUICHUH Y4eOHO-TMIPAKTHYECKUX 3a/]ad, ONTHYECKUE CXEMBI MIJis
MOCTPOEHUS U300PAKEHUN B IJIOCKOM 3epKajie M COOMparoLIel JINH3E;
OPUBOJUTH  MpUMEpbl  (HAXOAWTh  WHGOPMALMIO O  IpHUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HU 111 obecriedeHus: 6€30MacHOCTH MPU OOpaIleHUH ¢ MpUOopamMu H
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3II0POBbS U COOIIOACHUSA
HOPM 3KOJIOTUYECKOTO TOBEJCHHS B OKPY>KaloIlEel cpeie;

OCYIIECTBJIATh TOUCK WHPOpMamu (U3HNUECKOTO COJIEpKAaHUS B
HuTepHeTre, caMOCTOATENBHO (OPMYIUPYSI MOMCKOBBIN 3alpoC, HAXOAUTh



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

UCITIOJIB30BaTh MPHU BBIIIOJIHEHUH yYE€OHBIX 33JaHUl HAyYHO-MOMYJISPHYIO
JUTEpaTypy (PU3MYECKOro CcOAepXaHHs, CIPAaBOYHbIE MAaTE€pHaJIbI,
pecypcebl cetu MIHTEpHET, BiafeTh NPpUEMaMH KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBanus HHGOPMAILIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOILEHHS HA OCHOBE
uHGOpPMaIlMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOJIMYHO NPEACTABIATh PE3yJIbTaThl IPOEKTHON WM UCCIIEI0BATENbCKON
NEATEIbHOCTH, TMpPHU 3TOM TPAMOTHO  HCIIOJIb30BaTh  HM3yYEHHBIN
NOHATUUHBIM anmapaT M3y4aeMoro paszjena (U3MKH U CONPOBOXKAATH
BBICTYIUICHUE Mpe3eHTaleil ¢ Yy4€TOM OCOOEHHOCTEH ayJIuTOpHH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne HaumenoBaHue pa3jieioB U (uudposBbie)
KonTpoabubie IIpakTuueckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. ®u3uka u eé pojib B IO3HAHMHU OKPY:KAKOIIEr0o MUpa
bubmuoreka [JOK
1.1 ®dusnka - HayKa 0 MPUpPoIe 2
e PHPOA https://m.edsoo.ru/7f416194
b K
1.2 DU3NYECKUE BETUUNHBI 2 1 nommorexa O
https://m.edsoo.ru/7f416194
13 EctecTBeHHOHAY4YHBIN METO] ) | bubmmorexa [IOK
' [MO3HAHUSA https://m.edsoo.ru/7f416194
Hroro no paszneny 6
Pa3nean 2. [lepBonayaibHble CBeJeHHs 0 CTPOCHHH BellleCTBA
bu6mmoreka [JOK
2.1 Crtpoenue BemecTna 1
TPOCHHE BEIecTs https://m.edsoo.ru/7f416194
29 JIBr>KeHWE U B3aMMOJICHCTBHE ) | bu6mmoreka [JOK
' YaCTHUI] BEIECTBA https://m.edsoo.ru/7f416194
)3 ArperaTHbl€ COCTOSIHUS ) bubnnorexa [JOK
' BEILECTBA https://m.edsoo.ru/7f416194
Uroro no pazgeny 5

Pasznen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl

3.1

MexaHnn4deckoe IBHXKEHHE

3

bu6mmoreka [{OK
https://m.edsoo.ru/7f416194




bu6mmoreka [JOK

3.2 n 4 1
HEPHILL, Macca, TUIOTHOCTE https://m.edsoo.ru/7f416194
bubmuoreka [JOK
33 Cuia. B 14 1 2
1. BB ciiT https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasznea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTE U ra3oB
apienue. Ilepemaua
4.1 I[aBJIeHI/IH TBE ’ SMI/I TeJIaMU 3 bubmorexa LIOK
' a P ’ https://m.edsoo.ru/7f416194
JKHIKOCTSIMHU U Ta3aMH
bubmuoreka [JOK
4.2
JlaBIIeHHE HKIKOCTH > https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4. A
3 TMOC(EpHOE JTaBJICHHE 6 https://m.edsoo.ru/7f416194
44 JlelicTBUE KUJIKOCTH U Ta3a HA 7 ) 3 bubnnoreka [JOK
' MOTPYKEHHOE B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no paszueny 21
Pa3nes 5. PaGora n MoIHOCTD. JHeprus
bu6mmoreka [JOK
.1 P 1
> aboTa M MOIHOCTE 3 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
5.2 11 5 1
POCTHIC MEXATHIMBT https://m.edsoo.ru/7f416194
but6mmorexa [{OK
. M 4 1 1
>3 CXAHHHCCKad SHEpri https://m.edsoo.ru/7f416194
Uroro no pazgeny 12
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB 68 4 12




I10 ITPOTPAMME




8 KUIACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne HaumenoBaHue pa3ieiioB (uudposbie)
Konrpoabubie IIpakTHyeckue
/. ¥ TeM NPOorpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. TeruioBble siBjieHUS
11 CrpoeHnue u cBOICTBa 7 bubnmnoreka [HOK
) BeElIleCTBa https://m.edsoo.ru/7f4181ce
bu6 OK
1.2 TeruoBbie MPOIECCHI 21 1 5 nbamorexa L
https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Paznen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
DIIEKTPUYECKHE 3apsiibl.
P P bubmmoteka [IOK
2.1 3apsKEHHBIE TeNla U UX 7 1
. https://m.edsoo.ru/7f4181ce
B3aUMO/ICCTBUE
IMocro 7
5 TOSTHHBIHN ) 20 ) 7 bu6mmoreka [IOK
DIIEKTPUYECKUN TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.3 Ma e sIBJIe 6 1 1.5
PHITTHBIC ABICHI https://m.edsoo.ru/7f4181ce
24 DneKTpoOMarHuTHas 4 bubnmnoreka [JOK
' AHIYKLAS https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 37
PeszepBHOE Bpems 3
OBUIEE KOJIMYECTBO
i 68 4 14.5

YACOB I10 ITPOTPAMME




9 KUIIACC

KoauuecTBO 4acoB DJIeKTPOHHbIE
Ne HaumenoBaHue pa3ieiioB (uudposbie)
Konrpoabubie IIpakTHyeckue
/. ¥ TeM NPOorpamMmbl Bceero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
Pa3nen 1. Mexannuyeckue siBJeHHs
11 MexaHn4deckoe IBHKECHUE 10 1 bubnuorexa [JOK
) M CIIOCOOBI €I0 OMUCAHUS https://m.edsoo.ru/7f41a4a6
. bu6 OK
1.2 B3aunmMonelicTBue Ten 20 1 3 nbamorexa L
https://m.edsoo.ru/7f41a4a6
bu6 K
1.3 3aKOHBI COXPAHEHUS 10 3 nosmorexa IO
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3nen 2. Mexannuyeckue Koj1e0aHUs U BOJHDI
bu6nuoreka [IOK
2.1 M o 7 3
CXAHMICCKHC KOJICOaHUA https://m.edsoo.ru/7f41a4a6
5 MexaHn4ecKue BOJIHEI. 2 | 3 bu6nuoreka [IOK
' 3ByK https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 15

Pasznen 3. BJIeKTPOMaFHI/ITHOQ IMOJI€ M 3JIEKTPOMAIrHUTHBIC BOJIHBI

31 DJIEKTPOMArHUTHOE MOJIE U 6 ) bubnuotexa [JOK
) DJIEKTPOMArHUTHBIE BOIHBI https://m.edsoo.ru/7f41a4a6
Wroro no pazmeny 6
Pa3nes 4. CBeToBbIe SABJICHHUS

4.1 3aKOHBI pacpOCTPaHEHUS 6 2 bubnuoteka [JOK




cBeTa https://m.edsoo.ru/7f41a4a6
40 JIvH3BI 1 onTHYECKHE 6 3 bubmuorexa [JOK
’ IpUOOpBI https://m.edsoo.ru/7f41a4a6
43 Paznoxxenue 6enoro ceeTa 3 ’ bubmuorexa [JOK
’ B CIIEKTP https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 15
Paszgea 5. KBanToBbIe siBJIeHUA
Hcnyckanue u
bubmuorexa [JOK
5.1 MOIJIOIIIEHHE CBETA 4 1
https://m.edsoo.ru/7f41a4a6
aTOMOM
bubmuorexa [JOK
5.2 6 1
Crpociie aTomHOro A1pa https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 s 7 1
AACPHHIC peartiui https://m.edsoo.ru/7f41a4a6
Hroro no paszueny 17
Pa3nea 6. [loBTopuTe1bHO-00001IaK0 1M MOYJIb
[ToBTOpenue n 06001IEeHE
6.1 coiep)KaHus Kypca 9 2 bubmorexa HOK
) Aep yp https://m.edsoo.ru/7f41a4a6
¢uzuku 3a 7-9 knacc
Hroro no pazgeny 9
OBIIEE KOJIMYECTBO
i 102 27

YACOB I10 [TIPOI'PAMME







IHOYPOYHOE IIVTAHUPOBAHUME
7 KIIACC

Ne
n/n

Tema ypoka

®du3uka — HayKa O PUPOJIE.
SIBnenus npupoasl.
®dusnuecKkue ABICHU

KoauuecTBO 4acoB

KonTposabHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jara
H3YYeHH S

DJIEeKTPOHHbIE
nugposbie
o0pa3oBaTe/ibHbIE

pecypchl

Mexann4deckue, TeIIOBEIE,
AIEKTPUYECKHUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBIICHUS

dusnueckue BeIUUUHbI U UX
U3MepeHue

Ypok-uccnenoBasue
"N3MepeHune TeMieparypsl
IPY TOMOIIH KUAKOCTHOTO
TEPMOMETpPA U JIaTUHKA
TeMneparypol"

Kak ¢usuka u apyrue
€CTECTBEHHbBIC HAYKU U3y4YarOT
MIPUPOLY.
EcTecTBEeHHOHAy4YHBIN METO/T
no3Hanus. Onucanue
(bU3UYECKUX SBJICHUN C
MTOMOILBIO MOJIENIEN

Ypok-uccnenoBaHue

bu6mmoreka [JOK
https://m.edsoo.ru/ff09f72a




"[IpoBepka runoTe3bl:
JTAIBHOCTH MOJNETA MIApUKA,
MyIEHHOTO TOPU30HTAILHO,
TeM OOJIbIIe, YeM OOJIBIIE
BBICOTA ITycKa"

Ctpoenue BemiecTBa. ONbITHI,

7 JOKa3bIBAIOIHUE JUCKPETHOE bubmmorexa [IOK
p https://m.edsoo.ru/ff09fe0a
CTPOEHUE BELIECTBA
8 JIBMKEHHE YacTHIl BEIIESCTBA bubmmorexa [IOK
https://m.edsoo.ru/ff0a013e
Vpok-uccnenoBanue «OnbIThI
9 10 HAOJIOIEHUIO TEIUIOBOTO
pacIIUpEHUS Ta30B»
10 ArperaTHble COCTOSTHUS
BEILECTBA
Bzaumocss3p Mexny
CBOMCTBaMU BEIIESCTB B
a3HBIX arperaTHBIX
11 EOCTO}IHI/DII; U UX bubmmorexa LHOK
https://m.edsoo.ru/ff0a0378
ATOMHOMOJIEKYJIIPHBIM
ctpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUI BOJBI
MexaHnueckoe IBHIKEHHE.
12 PaBHoMepHOE 1 bubmmorera [TOK
P https://m.edsoo.ru/ff0a05c6
HEPAaBHOMEPHOE JIBUKEHHUE
13 CxopocTte. Equnuiisi bubmuorexa [JOK
CKOpPOCTH https://m.edsoo.ru/ff0a079c
14 Pacuer nytu u BpemeHu bubnuorexa [IOK

JABUXCHUA

https://m.edsoo.ru/ff0a0ae4




15

16

17

Nuepuusi. 3akoH UHEPIUH.
BsanmoseiicTBre Tel Kak
MpUYMHA U3MEHEHUSI CKOPOCTH
JIBHKEHUS TEI

IImoTHOCTE BemecTBa. Pacuer
Macchbl 1 00beMa Tejia 1o ero
IUIOTHOCTH

JlaGopaTopHnas pabota

((OHpe,Z[eJ'ICHI/Ie IINIOTHOCTH
TBépI[Ol"O TCIa»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a0c10

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a0fee

18

Pemenue 3agay mo reme
"ITnorHOCTH BemecTa"

bubmuoreka [JOK
https://m.edsoo.ru/ff0al23c

19

20

21

22

Cuna Kak XxapakTepuCTHKa
B3auMoJieiicTBus Ten. Cuna
ynpyroctu. 3akoH ['yka

JlaGoparopHas paboTa
«M3y4yeHune 3aBUCUMOCTH
pacTspkeHus (aeopmariim)
NPYKUHBI OT TPUII0KEHHON
CHJIBI»

SIBaenmne Tarorenus. Cuma
TAXKCCTH

CBA3b MEXY CHUIION TSKECTH
U Maccoi Teaa. Bec Tena.
Pemienne 3amad mo Teme
"Cuna TsxecTn"

but6mmorexa [{OK
https://m.edsoo.ru/ff0al778

23

Cuna TspKecTH Ha IpYrux
maHeTtax. Pusnueckue

bu6mmoreka [{OK
https://m.edsoo.ru/ff0al1502




XapaKTECPUCTHUKHU IITIAHET

bubmuoreka [JOK

24 Hsmepenne ci. Jlsamomerp https://m.edsoo.ru/ff0al8cc

bu6mmoreka [JOK

25 Bec ena. Hepecomocts https://m.edsoo.ru/ff0al1778
CIokeHue ABYX CHII,

26 HaIpaBJICHHBIX MO OJJHON bubnunoreka [JOK
npsiMoil. PaBHozeicTByonas https://m.edsoo.ru/ff0ala70
cui

7 Pewienue 3agau o reme
"PaBHonelicTByrOmas cui'"

TpeHue CKONIbKEHNS U TPEHUE
28 nokos1. Tpenue B npupone u Bubmorexa LIOK
https://m.edsoo.ru/ff0alb9c
TEXHUKE
JlaGopaTtopHnast pabora
«3yueHne 3aBUCUMOCTH

79 CHUJIbI TPEHUS CKOJIBKEHUS OT bubnuotexa [JOK
CHUJIBI JJaBJICHUA U XapakTepa https://m.edsoo.ru/ff0alcc8
CONPUKACAIOLIUXCS
ITIOBEPXHOCTEWN
Pemenue 3agad na

30 omnpeeneHue
PaBHOJEHCTBYIOLIEH CUIIBI
Pemenue 3anau no remam:

a1 «Bec Tenay, «I'paduueckoe bubnmoreka [JOK
n300pakeHue cmn, «CHiby, https://m.edsoo.ru/ff0alde0
«PaBHOEUCTBYIONIAS CUID»

32 KonTtponbHas pabora o




TeMaM: «MexaHHYEeCKOoe
IBIOKEHHE», «Macca,
IJIOTHOCTBY, «Bec Tenay,
«['padmueckoe n3obpaxxenue
cuny, «Cuib»

JaBnerune. CriocoOb1

33 MEHBILIEHUSA 1 YBEINYECHUS Enbmorexa OK
y y https://m.edsoo.ru/ff0a20a6
ABJICHUS
JlaBieHwue raza. 3aBUCUMOCTD
R bubmuoreka [JOK
34 JlaBJEHM ra3a oT 00bEMa,
https://m.edsoo.ru/ff0a2376
TEeMIIEPATYpPhI
Ilepenaya naBnenus
35 TBEPABIMU TEJIAMH, bubmuoreka [JOK
SKUIKOCTSIMHU U ra3aMu. 3aKOH https://m.edsoo.ru/ff0a25b0
ITackana
JlaBiieHME B )KUJIKOCTH U Ta3e,
36 BBI3BAHHOE JE€HCTBHUEM CHUIIBI bubmmorexa LHOK
A https://m.edsoo.ru/ff0a2718
TSDKECTH
Pemenue 3agad mo reme
37 «/laByieHME B )XUJIKOCTU U bubmmorexa [TOK
A https://m.edsoo.ru/ff0a2826
raze. 3akou [Tackaims
bu6mmoreka [JOK
38 CooOmaronuecs coc
HIGTOMHECH COCY AN https://m.edsoo.ru/ff0a2970
39 I'mnpaBiaudeckuii mpecc bubmmorexa LOK
AP P hitps://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopuiaeBoi
JKUJIKOCTHBINA HAcCOC
b K
41 AtMmocdepa 3eminu. [Ipuunnsl nommotexa LO

https://m.edsoo.ru/ff0a2b5a




CYIECTBOBAHHUS BO3IYIIHON
000J104KH 3eMIIH.
3aBUCUMOCTB aTMOC(EPHOTO
JaBJICHHUS OT BBICOTBI HaJl
YPOBHEM MOps

42 Bec Bo3ayxa. ATmocdepHoe bubnnoreka [JOK
JaBJICHUEC https://m.edsoo.ru/ff0a2b5a
43 H3mepenune atMmochepHoro bubnmoreka [JOK
nasnenus. OneiT Toppuuernm https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTH aTMOC(EpPHOTO
44 JIABJIEHUS OT BEICOTHI HAJT Enbmiorexa LIOK
https://m.edsoo.ru/ff0a2fc4
YPOBHEM MOps
bapomerp-anepoun.
45 ATpMOC(b: Hoep aBJICHHC Ha bubmmorexa [IOK
p 8 https://m.edsoo.ru/ff0a2fc4
pa3JIMYHBIX BBICOTAX
46 Pemienue 3agau o reme
"ATtMocdepHoe naBneHue"
JlelicTBUE )KUJIKOCTH U Ta3a HA
47 MOTPY>KEHHOE B HUX TEJIO bubmorexa HOK
by ‘ https://m.edsoo.ru/ff0a3276
ApxumenoBa cuiia
JlaGopaTtopHnast pabota
«Omnpenenenue
48 BBITAJIKUBAIOIIEH CHJITBI bubmorera [JOK
N Iil ’ https://m.edsoo.ru/ff0a33fc
JIEMCTBYIOILEH Ha TEJO,
MOTPY>KEHHOE B KUJIKOCTbH)
JlaGopaTtopHast pabota 1mo
bu6mmoreka [JOK
49 teMme «HccienoBanue

3aBUCHMOCTH BE€Ca TC€JIa B BOAC

https://m.edsoo.ru/ff0a3514




50

51

52

53

0T 00bEMa NOrpy>KeHHOH B
JKUJIKOCTh YacTH TeJla»

IImaBanue ten

JlaGopaTopHnas pabota
"KonctpyupoBanue
apeoMeTpa Win
KOHCTPYMPOBAHUE JIOJIKH U
OIpeieNIeHue €€
rpy30M0aBEMHOCTH"

Pewenue 3anau o remam:
«lnaBanue cynos.
BosznyxormiaBanuey,
«/laBneHue TBEpABIX TEII,
JKUIKOCTEN U Ta30B)

Mexanunueckasi pabota

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

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

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a3{82

54

55

56

Momntaocts. EnuHUIED
MOIIIHOCTU
VYpok-uccnenopanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOi Npu
noabEMe 1o JecTHure"
IIpocteie MexaHU3MBI. Ppruar.
PaBHOBecue cun Ha peruare

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a3{82

57

KonTponbhas pabota no teme
«/laBneHue TBEpABIX TEI,
KUJKOCTEN U Ta30B» /
Bcepoccuiickas npoBepoyHas
pabora




58

PesepHbIii ypok. Pabota ¢
TeKcTaMu 10 TeMme «JlaBiieHne
TBEPABIX TEN, )KUAKOCTEU U
ra3oB» / Becepoccuiickas
npoBepoyHas pabora

bu6mmoreka [JOK
https://m.edsoo.ru/ffO0adffe

59

60

61

62

Pbruaru B TeXHHKE, OBITY H
npupoje. JlabopaTopHas
pabora «MccnenoBanue
YCJIOBHI PABHOBECHS pPhIUara

Pemienue 3amau mo reme
«YcroBus paBHOBECUS
pbIryara

Koaddumuent nonesnoro
NENCTBUS MEXaHU3Ma.
JlaGopaTtopHnas pabora
«M3mepenne KI1/] HaknoHHOM
TUTOCKOCTHY

Pemenue 3agau mo reme
"Pabora, momuocts, KITJ["

0.5

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a478e

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ad4c48

63

MexaHnueckas SJHEeprusl.
Kunernueckas n
MOTEHIUAIbHAs YHEPTUs

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

64

65

3aKOH COXpaHEeHUs
MEXaHUYECKON YHEPTUN

YPOK-3KCIIEpUMEHT 110 TEME
"OKcrnepuMEHTaILHOE
OIpeEIIEHNE U3MEHEHUS
KUHETUYECKON U
NOTEHLHAIbHON YHEPTHH MTPU

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4360




66

CKaTBIBAHUY TEJIA I10
HAKJIOHHOH [II0CKOCTH"

KonTponbhas pabota no teme

«PaboTa 1 MOIIIHOCTb.
DHeprus»

67

PesepBHblit ypok. Pabora ¢
TEKCTaMHU 110 TEME
"MexaHn4yeckoe IBHKeHue'

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

68

PesepBHsbiit ypok. Pabora ¢
TekctaMu 1o Teme "Pabora.
MormiHocTts. DHeprus"

OBIIEE KOJIMYECTBO YACOB
[10 [TIPOT'PAMME

68

12




8 KUIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne HMara nugposeie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero H3yuyeHusi oOpa3oBaTeibHbIE
padoThI padoThI
pecypchl
OCHOBHbIE TIOJIOKEHUS
| MOJIEKYJISIPHO-KUHETUUECKOI 1 bubmmorexa [IOK
TEOPUU U UX OTBITHBIE https://m.edsoo.ru/ff0a5256
MOITBEPKICHUS
) Macca u pa3mep aTOMOB H 1
MOJIEKYJT
Mopaenu TBEPAOTO, KUAKOTO U
’ . Bu6moreka LIOK
3 ra3zo00pa3HOro COCTOSHUN 1
https://m.edsoo.ru/ff0a540e
BEIIIECTBA
OObsicHeHHE CBOWCTB
TBEPIOTO, )KUJIKOTO U
4 ra3o00pa3HOro COCTOSHUMN |
BEI[ECTBA HA OCHOBE
MOJI0KEHUN MOJIEKYJISIPHO-
KUHETUYECKON TEOPHUH
5 Kpucrannnueckue n 1 bub6nuorexa [IOK
amop¢HBbIe Tena https://m.edsoo.ru/ff0a5800
CmauuBaHue u
6 KanuJUISIPHOCTh 1 buomorexa HOK
PHOCTE- https://m.edsoo.ru/ff0a5530
[ToBepxHOCTHOE HATSKEHUE
7 TenoBoe pacuupenue u 1 bubnuorexa [IOK
coKartue https://m.edsoo.ru/ff0a5a26




Temneparypa. CBs3b
TEMIIEpaTypPhbl CO CKOPOCTHIO 1
TEIJIOBOTO JIBUKEHUS YaCTHI]

BHyTpenusis sHeprus.

bu6mmoreka [JOK

BBIACIIKICMOI'O UM IIPpU
OXJTAXKIACHUHU

? Criocober Hf MCHEHHA https://m.edsoo.ru/ff0a5c60
BHYTPEHHEH YHEPTUHU

10 Buel Teronepenauu buGnnorexa LIOK

https://m.edsoo.ru/ff0a6412
VYpok-koHpepeHus
"[IpakTHueckoe

11 HCII0JIb30BaHUE TEILIOBBIX bubmuoreka [JOK
CBOMCTB BEILIECTB U https://m.edsoo.ru/ff0a65c0
MaTepHaJioB B IEJIAX
sHeprocoepexeHus"

12 KonnyecTBo TEIIOTEHL. bubmuoreka [JOK
YnenwHas TEMIOEMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHEHHE TEIOBOTO

13 Oamanca. TermooOMeH u bubmorexa HOK

https://m.edsoo.ru/ff0a7088
TEIJIOBOE PaBHOBECHE
JlaGopaTtopHnast pabota
"UccnenoBanue siBICHUS
14 Teroo0MeHa Ipu bubmmorexa [OK
. https://m.edsoo.ru/ff0a6a98
CMEIIIMBAHUM XOJOIHON 1
ropsiueit BobI"
Pacuer KonnyecTBa TEIIOTHI,
HEOOXOaUMOTO I
15 HarpeBaHus Tena u




JlaGopaTtopHnas pabota

16 "Onpeznenenue yaenabHOU bubmmorexa [TOK
ped e y https://m.edsoo.ru/ff0a6bb0
TEIJIOEMKOCTH BEIIECTBA
17 OHeprus TOIIMBa. Y IeibHas bubmmoreka [JOK
TEIUIOTa CrOPaHust https://m.edsoo.ru/ff0a7bSa
[InaBnenue u oTBEpAEBaHUE
18 KPHUCTAJUIMYECKUX Tl bubmmorexa [IOK
p ’ https://m.edsoo.ru/ff0a71d2
VY aenbHas TEIIOTA MJIABICHUS
JlaboparopHas pabota
19 "On Ie)nenEHHe pﬂeHLHoﬁ bubmiorexa LHOK
P Y " https://m.edsoo.ru/ff0a72fe
TETJIOTHI TIJIABJICHUS JIbAa
20 [Tapoo6pa3zoBanue u bubnnoreka [JOK
KoHJeHcauus. Mcrapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas Teriora
napooOpa3oBaHus U
21 KOHJEHCAIlUU. 3aBUCUMOCTD bubmmorera [TOK
’ https://m.edsoo.ru/ff0a786¢c
TEMIEPATypPhbl KUTIEHUS OT
aTMOC(EepHOTO JTaBJICHHS
Bnaxnocts Bo3ayXa.
JlaboparopHas paboTa
2 "On zz[eﬂlgHHe P bubnmnoreka [JOK
p . https://m.edsoo.ru/ff0a7628
OTHOCHUTENIbHOM BIIaXXKHOCTHU
BO3yXxa"
Pemenue 3anau Ha
23 ONpeJieJICHUE BIAXXKHOCTH
BO3/1yXa
24 [TpuHIHIIBI paOOTHI TETIOBBIX

nsurareneid. [Taposas




25

TypOuHa. [IBurarenn
BHYTPEHHETO CTOpaHUs

KIIJI renoBoro aBurarers.

TemnoBble ABUTATENIN U
3aIUTa OKPYXKAIOIIEH CpeIbl

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

26

3aKOH COXpaHEHHUs U
MpeBpallEeHUs DHEPTUU B
TETIJIOBBIX MPOIIECCax

27

[ToaroroBka K KOHTPOJIBHON
pabore no Teme "TermnoBbie
saBieHus. M3mMeHnenue
arperaTHbIX COCTOSIHUI
BerecTna"

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

28

KonTtponpsHast pabora o Teme
"TennoBble SIBIICHUS.
M3meHeHne arperaTHbIX
COCTOSTHHM BemecTna'

bubmuoreka [JOK
https://m.edsoo.ru/ff0a86ae

29

30

31

Onektpusanus Ten. [[Ba pona
IEKTPUICCKUX 3aPsIOB

Ypok-uccnenoBasue
"DnexTpuzanus Tel
UHIYKUUEU U IIpU
CONIPUKOCHOBEHUH"
BzaumopencTBue 3apsyKeHHBIX
ten. 3akoH Kysnona

but6mmorexa [{OK
https://m.edsoo.ru/ff0a87e4

32

DJIEKTPUYECKOE MOJIE.
HanpsxeHHOCTB
3JEKTPUYECKOTO TOJIA.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a8a0a




[IpuHuun cyneprno3unun
ANEKTPUYECKHUX TOJEN

Hocurenn SJICKTPHUYCCKUX

33 3apsiA0B. DJIEMEHTapHBII
3apsan. CtpoeHue atoma
IIpOBOHUKY U TUATEKTPUKH.
bubmuoreka [JOK
34 3aKOH COXpaHEHHUs
https://m.edsoo.ru/ff0a8ef6
3JIEKTPUYECKOTO 3apsiaa
Pewenne 3anau Ha
N bubmuoreka [JOK
35 MIPUMEHEHUE CBOMCTB
https://m.edsoo.ru/ff0a90cc
AIEKTPUUECKUX 3aPSI0B
DIIEKTPUYECKUI TOK, YCIOBUS
36 €ro CyIEeCTBOBaHHS. bubnunoreka [JOK
Hcrounnky 21eKTpuyYecKoro https://m.edsoo.ru/ff0a95a4
TOKa
37 JleicTBHSA 2IEKTPUUECKOTO bub6nuorexa [IOK
TOKa https://m.edsoo.ru/ff0a96b2
Ypok-uccnenoBanue
38 "JlelicTBHE IEKTPUIECKOTO |
MOJISI Ha IPOBOJAHUKHU U
JUDJIEKTPUKH"
39 DIIeKTPUUECKHUI TOK B bubnuotexa [JOK
MeTaJlax, )XUAKOCTIX U ra3zax https://m.edsoo.ru/ff0a9838
40 DJIeKTpUYecKas 1emnb U e€
COCTaBHBIC YaCTH
Cuna Toka. JlabopaTopHas Bu6 OK
nOIMOTEeKA
41 pabota "U3mepenue u 0.5 1

pPEryJIMpOBaHKUE CUITBI TOKA"

https://m.edsoo.ru/ff0a8bd6




42

43

44

45

46

47

48

DJeKTpUYECKOoe HapsKeHHE.
Bonbr™merp. JIabopaTopHast
pabota "H3mepenue u
pEeryIupoBaHKe HAPSHKEHUS "

COHpOTI/IBJ'ICHI/IC IMPOBOAHHKA.
Y,I[CJ'IBHOC COIMIPOTUBJICHUE
BC€IICCTBA

JlaGopaTopHnas pabota
"3aBUCUMOCTH
AIEKTPUUYECKOTO
COIMPOTHUBIICHUS IPOBOIHUKA
OT €ro JUIMHBI, TIOMIAIN
MOTIEPEYHOTO CCUCHUS U
Marepuana"

3aBUCHUMOCTDH CUJIBI TOKA OT
HanpspkeHus. 3akoH Oma 1
ydacTKa Ienu

JlaGoparopHas paboTa
"HccnenoBaHue 3aBUCUMOCTH
CHJIBI TOKA, UAYILETo uepes3
pE3UCTOp, OT CONPOTUBIICHUS
pE3UCTOpa U HATIPSDKEHHS Ha
pesucrope"
[TocnenoBarensHOE U
napanjielbHOe COeAMHEHUS
IIPOBOJTHUKOB

JlaGoparopHas paboTa
"ITpoBepka nmpasuiia
CJIO’KEHUS HaIlPsDKEHUH TIpu

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a9¢e14

bu6mmoreka [JOK
https://m.edsoo.ru/ff0aa738

bubmuoreka [JOK
https://m.edsoo.ru/ff0aa738

bu6mmoreka [JOK
https://m.edsoo.ru/ff0aad4a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0aa04e

bu6mmoreka [JOK
https://m.edsoo.ru/ff0aaa58




MoCIeI0BaTeIbHOM
COCTMHEHUH JIBYX
pe3ucropos”

JlaGopaTtopHnas pabota
"[IpoBepka npaBuiia 1J1s1 CUIIbI

bu6mmoreka [JOK

49
TOKA IIPU NapaAJLIETbHOM https://m.edsoo.ru/ffO0aadle
COEJIMHEHUU PE3UCTOPOB"
Pewienue 3anau Ha
50 npuMeHeHue 3akoHa Oma 1 bubnmoreka [JOK
PA3JIMYHOTO COEAUHEHUS https://m.edsoo.ru/ff0aaf8a
MIPOBOJIHUKOB
Pabora u mourHOCTH
bubmuoreka [JOK
51 3JIEKTPUYECKOTO TOKA. 3aKOH
https://m.edsoo.ru/ff0ab124
[xoyis-Jlenna
JlaGopaTtopHnast pabora
50 "Onpenenenue padboOTs U bubnnorexa [JOK
MOII[HOCTH JJIEKTPUUECKOTO https://m.edsoo.ru/ff0ab3e0
ToKa"
DIEeKTPUUYECKHE e U
53 MOTPEOUTENH IIEKTPUUECKOMN bubnnorexa [JOK
sHepruu B ObITy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
54 [TocTostTHHBIE MarHUTHI, HX
B3aNMOJICHCTBHE
Ypok-uccienoBanue
" . bubnmoreka [JOK
55 N3yuenue nonei
" https://m.edsoo.ru/ff0ac3d0
MOCTOSIHHBIX MAarHUTOB
bubnnorexa [JOK
56 MaruutHoe noje. MarauutHoe i

https://m.edsoo.ru/ff0acOba




57

58

1oJIe 3eMJIH ¥ €ro 3HaYeHHue
IUIS SKU3HU Ha 3eMiie

[ToaroroBka K KOHTPOJIBHOM
pabote 1o Teme
"DNeKTpruUeCcKue 3apsabl.
3apspKEeHHbIE TeNla U UX
B3aUMO/JICUCTBUA.
IToCTOSIHHBIN 3JIEKTPUYECKUI

TOK"

KonTponbhas pabota no teme
"DeKTpUYECKHEe 3apsiabl.
3apspKeHHBIE Tea U UX
B3aUMO/JICUCTBUA.
[ToCTOSTHHBIN 3JIEKTPUYECKUI
ToK" / Beepoccuiickast
poBepoyHas paborta

bu6mmoreka [JOK
https://m.edsoo.ru/ff0abd2c

bubmuoreka [JOK
https://m.edsoo.ru/ff0abea8

59

PesepsHslit ypok. Pabora ¢
TEKCTaMH 0 TEME
"TTocTOSTHHBIN ANEKTPUYECKUI
Tok" / Beepoccuiickas
npoBepoyHas pabota

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acdc6

60

OmneiT OpcTena. MaruutHoe
10JI€ DJIEKTPUYECKOI0 TOKa
MarauTHo€e 1oJie KaTyIIKH C
TOKOM

bu6nmoreka [JOK
https://m.edsoo.ru/ffO0ac1d2

61

IIpumeHeHue
JJIEKTPOMArHuTOB B TEXHUKE.
JlaGopaTtopHnast pabota
"N3yuenune neicTBus

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ac74a




62

MarHMTHOTO MOJIS Ha
MIPOBOJIHUK C TOKOM"

DIIEeKTPOABUTATEITh
IMOCTOSIHHOT'O TOKA.
Hcnonp3oBanue
AJNIEKTpOBUTATEIICH B
TEXHUYECKUX YCTPOMCTBAX U
Ha TpaHcnopte. JlaboparopHas
pabora "KoncTpyupoBanue u
U3y4eHue paboThl
aJeKTpoaBUraTes"

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

63

64

65

66

67

Omnbiter @apazes. 3akoH
AJIEKTPOMATrHUTHON
nHaykuuu. [Ipasumno Jlenna

Onekrporeneparop. CrocoOsl
MOJIyYEHUS DIIEKTPUUECKON
SHEpPruu. DJIEKTPOCTAHIIUU Ha
BO300HOBJISIEMBIX HCTOYHHUKAX
SHEPrUu

IToaroroBka K KOHTPOJIBHOM
paboTe mo Teme
"DreKTpUUeCcKue 1
MarHuTHBIE sIBJIeHUS"

KonTpomnpHas pabota mo Teme
"DnexTpuueckue u
MArHUTHBIE BJIeHUSA"

PeseprHrlit ypok. Pabora ¢
TekcTaMu 110 TeMe "TennoBrle
siBieHus"”

bubmuorexa [JOK
https://m.edsoo.ru/ff0acb14

bu6mmoreka [JOK
https://m.edsoo.ru/ffO0acc5e




PesepHbIii ypok. Pabota ¢
68 TEKCTaMHU 110 TEME
"Mar"auTHble BiaeHud"

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

68

14.5




9 KUIIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne HMara nugposbie
Tema ypoka Kontpoabusbie IIpakTuueckue
n/n Bcero H3yuyeHusi oOpa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
1 MexaHn4eckoe JBUKEHUE. 1
MarepuanbHas TO4Ka
Cucrema orcyera.
2 OTHOCUTENBHOCTD 1 bubmorexa HOK
https://m.edsoo.ru/ff0ad474
MEXaHUYECKOTO JBUKEHUS
3 PaBHOMEpHOE NTpsIMONIMHEITHOE 1 bubmmoreka [JOK
JIBUYKEHUE https://m.edsoo.ru/ff0ad19a
HepaBHomepHoe
4 PSIMOJIMHEHHOE IBHKEHUE. |
CpenHsist U MTHOBEHHAs
CKOPOCTh
[IpssmonunenHoe
5 ABHOYCKOPEHHOE JIBI)KEHHE 1 bubmorexa HOK
PABHOYEKOp ' https://m.edsoo.ru/ff0ad8d4
Yckopenue
CxopocTb MPSIMOJIMHEHHOTO
6 PaBHOYCKOPEHHOTO JIBH)KCHHSI. 1
I'paduk ckopoctu
JlaGoparopHas paboTa
"OnpeneneHne ycKOpeHus Teina
P YEROP bubmuorexa [{OK
7 MPY PAaBHOYCKOPEHHOM 1 1

JOBHUXKXCHHUU 110 HaKHOHHOfI
mIockocTu"

https://m.edsoo.ru/ff0adb18




CB00OOIHOE TTaIEHHE TEI.

8 Omnpithl [Manmmnest
PaBHOMEpHOE BHKEHUE TIO
9 okpyxHocTu. [lepron u yacrora bubmmoreka [JOK
obparenus. JInaeHas u https://m.edsoo.ru/ff0ael76
yIJI0Basi CKOPOCTH
10 LlenTpocTpemuTensHOE
YCKOpEHUue
1 [Iepssbiii 3ak0H HproTOHA. bubnuorexa [IOK
Bexkrop cuiibl https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubnnorexa [JOK
PaBHozelicTByIOIIAs cuiia https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HeroToHa. Bbu6moteka LIOK
Cynepno3uuust cui https://m.edsoo.ru/ff0ae982
14 Pemienue 3amau Ha mpuMeHEHNE bubnmnorexa [JOK
3akoHOB HbroTOHA https://m.edsoo.ru/ff0aebbe
15 Crna ynpyroctu. 3akon I'yka Eggs?;rifsgz)gg/lﬁf%ecﬁ
16 Pemenue 3angau no reme «Cuna
YIOPYTOCTH
Jla
1| «Onporonente oo Bamaorora L1OK
https://m.edsoo.ru/ff0aee28
IPYKUHBDY
bubnuotexa [JOK
18 Cina tpetiits https://m.edsogru/fanﬂ?a8
19 Pemenne 3agau mo teme «Cuna but6mmoreka [IOK
TPEHUD) https://m.edsoo.ru/ff0afa26
20 JlaGopaTtopHnast pabota bubnuotexa [JOK
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"Onpenenenne ko3 huimeHTa
TPEHUS CKOJIbXKEHUs"
Penrenue 3amad mo reme
"3akonsl HeroToHna. Cuiia
ynpyroctu. Cuna tpeHus"

https://m.edsoo.ru/ff0af8be

bubnunoreka LIOK
https://m.edsoo.ru/ff0afb8e
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Cuita TSOKECTH U 3aKOH
BCEMUPHOT'O TATOTEHHUS.
YckopeHre cBOOOTHOTO
aJICHUS

bubnunoreka LIOK
https://m.edsoo.ru/ff0af044
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VYpoxk-koudepenuus "/[Bmwxenue
TEJI BOKPYT TPaBUTALMOHHOTO
nentpa (CosiHeUHasi cCUCTEMA).
[Nanaktukn"
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27

Pemenne 3amau nmo treme "Cuita
TSDKECTH U 3aKOH BCEMUPHOTO
TATOTEHUS"

[TepBast KocMHUY€ECKask CKOPOCTb.
HesecomocTs 1 neperpysku

PaBHOBecue MarepuanbHOW
TOYKU. AGCOTIOTHO TBEPIOE
Teo. PaBHoBecue TBEpAOTO
TeJa C 3aKperIEHHON OChIO
BpalleHusi. MOMEHT CHIIBI.
LleHTp TsKECTH

PaBHOBecue marepuanbHON
TOYKU. AGCOTIOTHO TBEPIOE
teo. PaBHoBecue TBEPAOTO
TeJla ¢ 3aKPEIIEHHON OChIO
BpallleHusi. MOMEHT CHIIBL.

bubmuoreka [{OK
https://m.edsoo.ru/ffO0af5f8

bubnunorexa LIOK
https://m.edsoo.ru/ffO0af33c

bu6nmorexa LIOK
https://m.edsoo.ru/ffO0afe36




LlenTp TsKECTH

Pemenue 3a1ay mo reme

bubnunoreka LIOK

28 "Mowent cisi. [lerTp https://m.edsoo.ru/ff0b02b4
TSKECTH
IToaroroBka Kk KOHTPOJIBHOMN

29 pabore no Teme "MexaHnuueckoe bubmmoreka [JOK
nBIkeHue. Bzaumonencraue https://m.edsoo.ru/ff0b0408
ten"

KonTtponsHast pabora o Teme
30 "MexaHn4yecKkoe JBUKEHHE. bubmmorexa LIOK
. https://m.edsoo.ru/ff0b06ec
B3aumopneiictue Ten"
Nmnynsce tena. Umynsc cumsbl.

31 3aK0oH COXpaHEHUsI UMITYJIbCa. bubnnorexa [JOK
VYipyroe u Heynpyroe https://m.edsoo.ru/ff0b07fa
B3aWMO/ICHCTBUE

3 Pemenne 3agau mmo Teme "3akoH bu6nmorexa LIOK
COXpaHEHHUs UMITyJbca' https://m.edsoo.ru/ff0b096c
VYpok-koHpepeHIus

33 "PeakTuBHOE ABUKEHUE B
IIPUPOJIE U TEXHUKE"

34 Mexanuueckas pabota u bubmuoreka [IOK
MOII[HOCTb https://m.edsoo.ru/ff0b0a84

35 Pabota cHIIBI TSDKECTH, CHIIBI bubnunorexa LIOK
YIPYTOCTH U CUJIBI TPEHUSA https://m.edsoo.ru/ff0b0db8
JlaGoparopHas paboTa

36 «Omnpenenenue pabOThI CUITBI

TPEHUs P PAaBHOMEPHOM
JIBIDKEHUH TeJa 1o




FOpHSOHTaHBHOﬁ IIOBEPXHOCTU»

CBsi3b 3HEPTUH U PaOOTHI.

37
[ToTeHmanpHas SHEPTUst
Kunernueckas sneprusi.

38 Teopema 0 KHUHETHYECKOI bubmmorexa OK

P https://m.eds00.ru/ff0b0c32
SHEPruu

39 3aKOH COXpaHEHHUS YHEPTUH B
MEXaHHKE
Jlaboparopnas padbora

40 «H3 peHI/Ilz 3aK(I))Ha COXpaHCHUS bubmorexa [IOK

yd p https://m.edsoo.ru/ffOb12fe
SHEPTUN»

41 KonebarenbHoe IBUKEHHUE H €TO bubnunoreka LIOK
XapaKTepUCTUKHU https://m.edsoo.ru/ffOb1858
3aTyxaromye KojueOaHus.

42 an}{,x JKJICHHBIE KOJIeOaHus bubmmorexa [IOK

YHA ' https://m.edsoo.ru/ff0b20f0
Pe3onanc

43 MareMaTH4eCcKu 1
NPY>KUHHBIA MasTHUKH
Ypok-uccnenoBanue

m «3aBUCUMOCTb IIEPHOJA bubmmnoreka HOK
KoJIeOAHMH OT KECTKOCTHU https://m.edsoo.ru/ff0b197a
MPY>KUHBI U MacChl rpy3a»

45 IIpeBpalenne 3Hepruu Npu
MeXaHNYECKHX KOJIeOaHUAX
JlaGoparopHas paboTa

46 «Omnpenenenre 4aCTOTH U bubnmnoreka [JOK

nepuo/ia KojieoaHui
MPY>KUHHOI'O MasiTHUKa

https://m.edsoo.ru/ffOblaec




47

JlaGopaTtopHnas pabota
«[IpoBepka HE3aBUCUMOCTH
nepuojaa konebanuii rpysa,
MOJIBEIICHHOTO K HUTH, OT
MaccChI Tpy3a»

bu6nmoreka [IOK
https://m.edsoo.ru/ff0b197a
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MexaHndecKkre BOJHEI.

CBolicTBa MEXaHUYCCKHUX BOJIH.

[IpononbHbIe U IONIEpEYHbIE
BOJIHBI

VYpok-koHpepeHus
"MexaHH4eCcKHe BOJIHEI B
TBEpAOM Tene. CelicMuueckue
BOJIHBI"

3Byk. Pacnipoctpanenue u
OTpakeHHE 3BYKa

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0b21fe
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Ypok-uccnenoBanue
"HaOironenne 3aBUCUMOCTH
BBICOTHI 3ByKa OT 4YacCTOTHI"
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I'pomkoCTb 3ByKa 1 BbICOTA
TOHA. AKYCTUYECKUN PE30HAHC
VYpok-koHpepeHuus
"VnpTpa3Byk U HHGPa3BYK B
MPUPOJIEC U TEXHUKE"
[ToaroroBka Kk KOHTPOJIBHOU
pabote mo Teme "3aKOHBI
coxpaHeHus. MexaHuveckue
KoJieOaHMs U BOJHEL"

KonTponbhas pabota no teme

bu6nmorexa LIOK
https://m.edsoo.ru/ff0b23ca

but6mmoreka [IOK
https://m.edsoo.ru/ff0b25f0
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"3aKOHBI COXpaHEHHUS.
Mexannueckue KoneOaHus u
BOJIHBI"

:‘)J'IeKTpOMaI‘HI/ITHOC IIOJIC.
:‘)J'IGKTpOMaI‘HI/ITHI)IC BOJIHBI

bubnunoreka LIOK
https://m.edsoo.ru/ff0b2abe

57

CBolicTBa AJIEKTPOMAarHUTHBIX
BOJTH

58

Ypok-koupepenmus "llkara
3JI€KTpOMaFHI/ITHI)IX BOJIH.
Hcnonn3oBanne
3JI€KTpOMaFHI/ITHI)IX BOJIH IJIs
COTOBO# cBs131"

bubmuoreka [IOK
https://m.edsoo.ru/ff0b2fe6
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60

61

62

VYpok-uccnenosanue "M3yuenue
CBOMCTB 3JIEKTPOMAarHUTHBIX
BOJIH C ITOMOIIIBbI0O MOOMIIBHOTO
tenedona"

Pemenue 3agau Ha onpenenenue
YacCTOThI U JJIUHBI
AIEKTPOMATHUTHOW BOJIHBI

DJNIeKTpOMarHuTHas mpupoaa
cBera. CKOpOCTh CBETA.
BousiHOBEBIE CBOMCTBaA CBETA
Uctounuku cBera.
[IpssmonunenHoe
pacnpocTpaHEHUE CBETa.
3armenus Connua u JIyHsl

bubnuoreka [{OK
https://m.edsoo.ru/ff0b2c6¢

bu6nmorexa LIOK
https://m.edsoo.ru/ff0b31d0

but6mmoreka [IOK
https://m.edsoo.ru/ff0b3658
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3aK0OH OTpaXEHHUS CBETA.
3epkana. Pemenue 3a1a4d Ha

but6mmoreka [IOK
https://m.edsoo.ru/ff0b38c4
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IIPUMEHCHUEC 3aKOHA OTPAXKCHUA
CBCTa

[Ipenomnenue cBera. 3aKoH
MPEIOMJICHUS CBETA

bubnunoreka LIOK
https://m.edsoo.ru/ffOb3aea
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[TonHOE BHYTpEHHEE OTpaXKeHUE
cBeTa. Mcronn30Banue MOJTHOTO
BHYTPEHHETO OTPaXKEHUS B
OIITHYECKUX CBETOBOIAX

bubnunoreka LIOK
https://m.edsoo.ru/ff0b3c5c

66

JlaGopaTtopHnast pabora
"UccnenoBaHue 3aBUCUMOCTH
yTiia IPeJIOMJIEHUSI CBETOBOTO
Jy4a OT yrJia MajJieHus Ha
rpasuie "Bo3ayx-crekiao""

67

Ypoxk-koHpepeHuus
"HUcrnonap30BaHue IOJIHOIO
BHYTPEHHETO OTPAKEHUS:
CBC€TOBO/JIbI, OIITHKOBOJOKOHHAasA
CBS3b"

68

69

70

JInmsel. OnrTnyeckas cuia
JIMH3EI

[TocTpoenue nzo0pakeHuii B
JMH3aX

JlaGopaTtopHnas pabota
"Onpenenenne HOKyCHOTO
paccTOSHUS ¥ ONITUYECKON CHITBI
cobuparonien TMH3bI1"

bu6nunorexa LIOK
https://m.edsoo.ru/ff0b3f2c

bu6nmorexa LIOK
https://m.edsoo.ru/ff0b444a

but6mmoreka [IOK
https://m.edsoo.ru/ff0b4206
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Ypok-koHpepeHus
"Onrnyeckue JINH30BBIE

but6mmoreka [IOK
https://m.edsoo.ru/ff0cOa7e




npuoopsI"

I'ma3 kak onruueckast CHCTEMA.

bubnunoreka LIOK

72
3peHue https://m.edsoo.ru/ff0b4684
73 Ypok-konpepenmus "JlepexTo
3peHus. Kak coxpanurts 3peHue"
Pasnosxxenue 6enoro ceera B
74 criektp. OnbiTel HetoTOHA. bubnmnoreka HOK
CroxeHue creKkTpaibHbIX https://m.edsoo.ru/ff0cOf4c
uBeToB. Jlucnepecust cBera
Jlaboparopnas pabota "OnbITbI
0 Pa3JI0KEHUIO OENoro cBeTa B
bubmuoreka [IOK
75 CIEKTpP U BOCHPUSATHUIO 1[BETA
https://m.edsoo.ru/ffOcOe2a
MPEAMETOB MPU UX HAOIIOICHUHI
Yyepe3 IBETOBbIC (PHIBTPHI"
VYpok-npaktukyM "BonHoBbIE
76 CBOMCTBA CBETA: IUCIIEPCHS,
uHTepdepeHys u auppaxuus”
77 Omnbitet Pesepdopna u bubmuoreka [IOK
IUTaHETapHas MOJEIb aToMa https://m.edsoo.ru/ff0c12a8
73 IToctrynater bopa. Moaens
aroma bopa
Hcnyckanue u noriomnieHne
bubnunorexa LIOK
79 cBera arToMmoM. KBaHTEI.
. https://m.edsoo.ru/ff0c144c
JInHelyaTeie CIIEKTPBI
20 Ypok-npaktukym "Habmronenue bubnuoteka [JOK
CIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
n bu6muoreka [JOK
81 PagnoakTuBHOCTE U €€ BUIBI nosmorexa I1

https://m.edsoo.ru/ff0c1672




20 CTpoeHue aTOMHOTO siApa. bubnuorexa [JOK
Hyknonnas moaens https://m.edsoo.ru/ffOc18ac
23 PannoakTuBHbBIE TPEBpAILICHMUS. bubmmoreka [JOK
H3oTonsl https://m.edsoo.ru/ff0clal4
Pemenue 3amau nmo teme:
84 "PannoakTHUBHEIE buGnuorexa [IOK
" https://m.edsoo.ru/ffOc1b4a
MpeBpallCHUs
85 [Tepuoxa monypacmnana
Ypok-koHpepeHIUA
86 "lfa I/IoaKgIBlz{bIe HU3JIyYEHUS B bubmorexa HOK
a ya " https://m.edsoo.ru/ff0c2126
MpUPOAE, MEAUILINHE, TEXHUKE
SlnepHble peakun. 3aKOHbI
87 cox paHeHEs{ 3apsIA0BOTO U buGnuorexa [IOK
P A https://m.edsoo.ru/ff0c1c58
MacCOBOI'O YHCEN
28 DHeprus CBSI3u aTOMHBIX SITIEP. bubnmnorexa [JOK
CBs13b Macchl U YHEPTUU https://m.edsoo.ru/ffOc1d7a
29 Pemenne 3amad mo Teme
" nepuble peakuun”
Peakiuu cunTesa u aejieHus
90 saep. UcTouHUKH 3HEeprun bubnmorexa OK
AP .. P https://m.edsoo.ru/ff0c1e88
ComHia u 3BE31
Vpoxk-koHpepennus "AnepHas
91 sHepreTuka. JlencTus
PaauOaKTUBHBIX U3Ty4YEeHUN Ha
JKUBbIE OpraHU3MbI"
IToaroroBka Kk KOHTPOJIBHON
bubnunorexa LIOK
92 pabote o Teme

"DIeKTPOMarHuTHOE TOJIE.

https://m.edsoo.ru/ff0c223e




DIIeKTPOMAarHUTHBIE BOJTHBI.
Ksanroseie sBienus"

KonTponbhas pabota no teme
"DJIeKTPOMarHuTHOE MOJIE.

93
DIIeKTPOMAarHUTHBIC BOJTHBI.
KBanToBbie siBneHus"
[ToBTOpenue, o6oOIICHNE.
94 JlaGopaTopHbie pabOTHI O bubmotexa [IOK
p" p P . " https://m.edsoo.ru/ff0c245a
Kypcy "B3aumoneiictBue Ten
[ToBTOpenue, oboOIICHNE.

95 Pemenue pacueTHbIX U Bbu6moteka LIOK
KAQ4ECTBEHHBIX 3a7a4 I10 TEME https://m.edsoo.ru/ff0c2572
"TerioBbie nporuecch”

[ToBTOpenue, o6oOIICHNE.

96 Pemenue pacueTHbIX U Bbu6moteka LIOK
KQ4ECTBEHHBIX 3a7a4 I10 TEME https://m.edsoo.ru/ff0c2a22
"KIIJI TeroBbIX qBUTATENCH"

[ToBTOpEeHnue, 06061IEHNE.

97 Pemenue pacueTHbIX U bubmuoreka [IOK
KAQ4ECTBEHHBIX 3a7a4 I10 TEME https://m.edsoo.ru/ff0c2b30
"KII/] anextpoycTaHoBOK"

[ToBTOpenue, o6o0IIEeHHE.
98 JlabopatopHbie pabOTHI IO bubmmorexa [TOK
p" p p " https://m.edsoo.ru/ff0c2c52
Kypcy "CBeTOBBIE IBIICHUS
[ToBTOpenue, oboOIIEHNE.
99 Pabora ¢ TexcTamu 1o Teme bubnunorexa LIOK

"3aKOHBI COXpaHEHUs B
MexaHuke"

https://m.edsoo.ru/ff0c2d6a
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[ToBTOpEHME, 000OIICHHE.
Pabora ¢ TekcTtamu 1o TeMe
"Konebauus v BOJHBL"

[ToBTOpEeHME, 000OIICHHE.
Pabora ¢ Texctamu 1o TeMe
"CBeTtoBbI€e aBiIeHUA"

[ToBTOpenue, o6oOIICHNE.
PaGora ¢ TekcTamu o Teme
"KBanToBas u sinepHas ¢puszuka"

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0c2e82

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0c3044

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102
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IMPOBEPSIEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMbBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

7 KJIACC

Kon
NpoBePsSIEMOro
pe3yJabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJbLHO MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHus

1.1

HCIOJIb30BAaTh U3YYCHHBIC ITIOHATUS

1.2

1.3

pas3iindaTtb ABJICHHA 110 OIMHMCAHUIO HMX XapPAaKTCPHBIX CBOMCTB W Ha

OCHOBC OIIBITOB, JICMOHCTPUPYIOIIHUX JaHHOC (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) GUZUUECKUX SBICHUN

1.4

ONHUCBHIBATh H3YYEHHBIE CBOWCTBA Tel W (DU3MUYECKHE SIBJICHUS,
UCHONB3YSl (U3MYECKHE BEIUYMHBI, NPU ONHCAHUM TPABUIBHO
TPAaKTOBaThb (U3UYECKUH CMBICI HCHOJB3YEMBIX BEIMYUH, HX
0003HaYeHUsI U €UHUIIBI (PU3NUECKUX BEJIIMYMH, HAXOAUTH (HOPMYIIbI,
CBS3BIBAIOIME JIAHHYIO  (PU3MUYECKYI0 BEIUYMHY C JAPYTUMH
BEJIMYMHAMHU, CTPOUTHh  TIpadUKud  HM3YyYEHHBIX  3aBUCUMOCTEU

q)HSH‘leCKI/IX BCINYHH

1.5

XapaKTepU30BaTh CBOMCTBA Tel, (DU3WYECKUE SIBICHHUS U TIPOIECCHI,
WCIIOJIb3Ysl HW3YYEHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CIIOBECHYIO
(GOpMYTUPOBKY 3aKOHa H 3alMChIBaTh €r0 MaTeMaTU4YeCcKoe

BBIPAXKCHUC

1.6

OOBSICHATh (PU3UYECKUE SIBICHUS, MPOLECChl U CBOMCTBA Tel, B TOM
YUCI€ W B KOHTEKCTE CHUTYallMl MPAaKTHKO-OPUEHTUPOBAHHOTO
XapaKkTepa: BbIABIATb IPUYUHHO-CICACTBEHHBIE CBSI3H, CTPOUTH
oObsicHeHue u3 1 — 2 Joruyeckux miaroB ¢ omopoid Ha 1 — 2
U3YyYEHHBIX CBOMCTBA (PM3NYECKUX SBICHHUN, (PU3MUECKUX 3aKOHA UIIH

3aKOHOMECPHOCTH

1.7

pemarh pacuéTHble 3a7aud B 1 — 2 NEUCTBUS, UCHOJIb3YSl 3aKOHBI U




dbopMyIbl, cBs3bIBaIONINE (PU3MUECKHE BETUYMHBI: HA OCHOBE aHAN3a
YCJIOBHS 3aJayd  3alUChIBaTh KPATKOE YCIIOBHUE, TMOJACTABIIATH
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 I[OMOIIU
(¢U3MUeCKUX METOJOB, B ONHCAHUU HCCIEJOBAHUS  BBIACIATDH
npoBepsieMoe  MpEANoiokeHue  (TUHoTe3y),  pasiuyarb |
MHTEPIIPETUPOBATh IOJyYEHHBIM pe3yibTaT, HaXOAWUTh OLIMOKH B

XOJ¢ OIIbITa, ACJAaTh BBIBOJBI I1IO €TI0 PE3YyJIbTaTaM

1.9

1.10

1.11

MPOBOAMUTH OIBITHl MO HaOMIOAEHUI0 (U3NYECKUX SBICHUN WIH
GuU3MYECKUX  CBOWCTB  Tel:  (opMynmpoBaTh  IpOBEpSEMbBIC
MPENNONIOKeHNUs, coOupaTh  yCTAaHOBKY M3  MPEAJIOKEHHOTO

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

BBITIOJIHSITh TPSIMBIE M3MEPEHHUs C HCIOJIb30BAaHUEM aHAJIOTOBBIX U
u(ppoBbIX MPHUOOPOB, 3aIMUCHIBATH MOKAa3aHUS MPUOOPOB € yUETOM

3aJJaHHOW a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUI

OPOBOJUTH  MCCJIEJOBAHHWE  3aBUCUMOCTH  OJHOM  (hU3HYECKOH
BEJIMYUHBl OT JIPYrOM C HCIOJNb30BAHUEM MPSAMBIX HW3MEPECHHH,
y4acTBOBaTh B IUIAHUPOBAHMM Y4YE€OHOTO MCCIIEIOBaHUS, COOMpPAThH
YCTaHOBKY M BBIIIOJIHATh U3MEPEHHUS], CIENYS NMPEJIOKEHHOMY IIJIaHy,
(buKCUpoBaTh pe3yabTaThl MOJYYEHHOM 3aBUCHUMOCTH (PU3MUECKUX
BEJIMYMH B BUJIE NPEAJIOKEHHBIX TaOIUIl U TPaQUKOB, A€TaTh BBIBOBI

10 pe3yJjibTaTaM HUCCICIOBaHUA

1.12

1.13

NPOBOJUTh KOCBEHHBIE H3MEPEHHs (PU3MYECKMX BEJIMYUH, CIEAys
MPEeJI0KEHHOW MHCTPYKIUU: TPU BBIOJIHEHUU U3MEPEHUN cOOMpaTh
DKCIIEPUMEHTAIBHYI0 YCTAHOBKY M BBIUUCIATH 3HAYEHHE HCKOMOU

BCJIMYNHBI

coOnrofaTh TMpaBWia TEXHUKM Oe3omacHOCTH Tmpu paboTe ¢

J1a00paTOpHBIM 000pYyI0OBaHUEM

1.14

yKa3plBaTh NPUHIUNBI  JEHCTBUS NPUOOPOB M TEXHHYECKHX
YCTPOMCTB, XapakTepU30BaTh MPUHIUIBI JIEHCTBUS HU3YYEHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C TOMOIIBIO HMX OIHCAaHUS,
UCTONb3ysl 3HaHUA O CBOHCTBaX (PU3MUECKMX SIBICHUM U

HeoOXouMbIe (PU3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH




1.15

MPUBOAUTH TpPHUMEPHl (HAXOAUTh HWH(OpPMAIMIO O MpUMepax)
MPAKTUYECKOTO MCIIOJIB30BAHUS (PU3NYECKUX 3HAHUU B MIOBCETHEBHOM
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_ICﬁ cpeaec

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

MOJKET OBITh HGHOCTOBepHOﬁ

1.17

HCII0JIb30BaTh pu BBITIOJTHEHUH y4eOHBIX 3alaHui
HAYYHOTIONYJSIPHYIO ~ JIUTEparypy  (U3HYECKOTO  COAEpIKaHUS,
CIPaBOYHBIE MaTepualbl, pecypcbl cetu VHTepHeT, BiIaaeTh
npuéMamM# KOHCTIEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHus HHPOPMALIUT

nu3 O,Z[HOfI 3HaKOBOM CHCTEMBI B APYryro

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 COOOIICHUS O
pe3ynbTaTax MPOEKTOB WM YYEOHBIX WCCIEIOBAaHUN, TPU ITOM
IPaMOTHO UCIOJIb30BaTh W3YyYEHHBIM NOHSATUHHBIN amnmapar Kypca

(GU3HKH, CONPOBOKIATH BHICTYIIJICHUE NTPE3eHTaluel

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 OLICHHUBAThb
COOCTBEHHBIH BKJIaa B  JACATCIBHOCTL  TI'PYIIINBI, BBICTPAWBATDH
KOMMYHUKATHBHOC B3aHMOHCﬁCTBHC, YUYUTBIBAA MHCHUC

OKPY>KaOIIHNX

8 KUIACC

Kon
NpoBepsieMoro
pe3yJjabTara

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

1.1

HUCII0JIBb30BaTh IIOHATHUA

1.2

pa3jindathb SBJICHUA IO OMHCAHUIO HUX XapPaKTCPHBIX CBOMCTB W Ha




OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SBJICHHE

1.3

1.4

1.5

pacro3HaBaTh MPOSBICHHE W3YYCHHBIX (DU3MUYECKUX SBICHUH B
OKpY’KalolleM MHpE, B TOM 4YHCiIe (U3UYECKUE SBICHHUS B MPHUPOIE,
IIPU 3TOM IEPEBOJIUTH MPAKTUYECKYIO 3a7auy B Y4eOHYIO, BBIACIATH

CyIIECTBEHHBIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUI

ONHKCHIBATh HW3YYEHHBIC CBOMCTBA Tel M (PU3MUECKUE SBICHUS,
UCMONb3ysd (U3NYECKHE BEIMYMHBI, I[PU ONHCAHUU MPABUIBHO
TPAaKTOBaThb  (PU3MYECKUII  CMBICA  HCIOJB3YyEMBIX  BEJIMYHH,
0003HaueHMsI ¥ €AUHULIB! (PU3UUECKUX BEIMYUH, HAXOIUTh (POPMYIIBI,
CBSI3BIBAIOIME JIAaHHYIO  (PU3MUECKYI0 BEIUYMHY C JAPYTUMH
BEIMYMHAMHU,  CTPOUTh  TIpapUKHd  HM3YYEHHBIX  3aBHCHUMOCTEH

(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 (PU3MUECKHE MPOLIECCHl U CBOWCTBA TEN, B TOM YHUCIIE U B
KOHTEKCTE CHUTyalUld IIPAKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISBJISITH IPUUUHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTH 00bACHEHUE U3 |
— 2 JIOTMYECKHX WIaroB C MOMOIIbIO | — 2 M3y4EeHHBIX CBOWCTBA

(bu3nYeCKUX SIBICHUHN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

pemate pacy€THble 3a1auu B 2 — 3 AeMCTBHSI, UCHOJB3YS 3aKOHBI U
(bopMyIbl, CBsI3bIBaONME (PU3NUECKHUE BEIMUMHBI: HA OCHOBE aHaIM3a
YCIOBUS 314X 3aIIUCHIBATH KPATKOE YCIOBUE, BBISABIATH HEIOCTATOK
JMaHHBIX JUIS pelleHHs 3aJadyd, BbIOMpAaTh 3aKOHBI U (POPMYIIBI,
HeoOXoauMble Uil €€ pelleHus, MPOBOAUTh Pacu€Thl U CPaBHUBATH
MOJydeHHOE 3HaueHue (U3UYECKOW BETUYMHBI C H3BECTHBIMHU

JaHHBIMH

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOYXHO PEIIUTh MPHU OMOIIU
(U3NYECKUX METOJIOB, UCTIONb3Ys ONMCAHUE UCCIIEIOBAHMS, BHIICIATD
MIPOBEPSIEMOE TIPEIIOJIOKEHUE, OLICHUBATh NPABUIBHOCTH MOpPSAIKA

MMPOBCACHUA UCCIICAOBaHNA, ACIaTh BBIBOIBI

1.9

MNpOBOAWUTL OIIBITHI 110 HaGHIOIICHI/IIO (bI/ISI/I‘IeCKI/IX SIBJICHUU W
(GU3MYEeCKUX  CBOWCTB  Tel:  (QOpMyIHpOBaTH  IPOBEPSEMBIC

OpPEANONOKEeHUsl, coOuparb  yCTAaHOBKY M3  NPEAJIOKEHHOTO




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

1.10

BBIIIOJIHATH IPSAMBIE HM3MEPEHUSA C HCIOIb30BAHMEM aHAJIOTOBBIX
nprOOPOB U AATYMKOB (PU3UYECKHUX BEJIWYHMH, CPABHUBATH PE3YJIbTATHI

HU3MEPEHHH ¢ YIETOM 3aIaHHOM a0COFOTHOM MOTPEITHOCTH

1.11

1.12

MPOBOAWTH  MCCIEAOBAHME  3aBUCUMOCTH  OJHOW  (U3UYECKOU
BEJIMYMHBI OT JApPYrol € HCIOJIb30BAHUEM IMPSMBIX H3MEPEHUIA:
IUIAHUPOBATh HCCIIEJIOBaHUE, COOMpPATh YCTAHOBKY U BBINOJHSTH
U3MEpeHusi, cienyd MpeIOKeHHOMY  IJIaHy, (DUKCHPOBaTh
pe3yNbTaThl MOJYYEHHOW 3aBUCUMOCTU B BUJAE TaOMUIl U TpadUKOB,

ACJIaTh BBIBOALI 10 PE3yJibTaTaM UCCICAOBAHHUA

IMPOBOANTD KOCBCHHBIC HU3MCPCHUA (1)I/I3I/I‘-I€CKI/IX BCJINYHH:
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 MNPUHIMINBI JEHCTBUA W3YyYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa MUX ONUCAHUA, HCIOJb3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SBIEHHMH U HEOOXoauMble

¢uznyecKkne 3aKOHOMEPHOCTH

pacno3HaBaTb MPOCTBIC TCXHUYCCKHC YCTpOI\/'ICTBa U U3MCPUTCIILHBIC
npuOOpBl IO CXeMaM U CXEMaTHYHBIM PUCYHKaM, COCTaBJIATH CXEMbI
DIIEKTPUUYECKUX IeTMeld C TOCIeAOBAaTeIbHBIM U TapauIeIbHBIM
COEJMHEHUEM  JJIEMEHTOB, pa3jiuyas YCIOBHbIE 0003HauYeHUs
AJIEMEHTOB JIEKTPUYECKUX LIETIeH

NPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMALUI0 O MpHUMEpax)
MPAaKTUYECKOT'0 UCMOIb30BaHUS (PU3NYECKUX 3HAHUH B MOBCETHEBHOMN
KU3HM 171 oOecriedueHHs 0O€30MacHOCTH MpU  OOpalieHuu ¢
npubopaMy U TEXHUYECKHUMH YCTPOWCTBAMH, COXPAHEHUS 3/10pPOBbs U

COOJTI0IEHHST HOPM DKOJIOTHYECKOTO TTOBEACHUS B OKPYKAIOIICH cpefie

OCYIIECTBIISATh MOUCK HHGOPMAINH (PU3NUECKOTO COJIEPKAHUS B CETH
NHTepHeT, Ha OCHOBE HUMEKOUIMXCSA 3HAHUW U NYTEM CpaBHEHUSA
JOTIOTHUTEIBHBIX HMCTOYHUKOB BBIACNATh HHGPOpPMAIUIO, KOTOpas

SBIISICTCSA IPOTHBOPEYMBON MIIM MOXKET OBITh HEJOCTOBEPHOM

1.18

UCIOJIb30BAaTh MPH  BBIMOJIHEHUHM Y4YE€OHBIX 3a/laHuil  Hay4yHO-




1.19

MOMYJSIPHYIO JIUTEPATYpy (DU3MYECKOro COAEpIkaHUs, CIPaBOUYHBIE
Marepualibl, pecypcbl cetu  MHTepHeT; BiaAeTh OpUEMAMH
KOHCIIEKTUPOBAHHUS TEKCTa, nMpeoOpa3oBaHusi HHGOPMAIUU U3 OJIHON

3HAKOBOM CUCTEMBI B IPYTYIO

CO3/aBaTh COOCTBEHHBIC MUCHMEHHBIE U KPATKUE YCTHBIC COOOIICHHSI,
0000mas wHGOPMAIMIO M3 HECKOJIBKMX HCTOYHHUKOB (PU3MUECKOTO
COJICp)KaHUsI, B TOM 4YHUCIEC NYOJIMYHO MPEICTABISATh PE3yIbTaThI
MPOCKTHOM WJIM HUCCJIEIOBATEIbCKOW JCATEIBHOCTH, IIPH 3TOM
TPaMOTHO HCIIOJIb30BAaTh W3YYEHHbIA MOHSATUWHBIA amnmapar Kypca

(1)I/ISI/IKI/I, COIIPOBOKAATH BBICTYIIJICHUC Hpe3eHTaHI/IeI71

1.20

9 KIIACC

Kon
NpoBepsieMoro
pe3yJbTara

1.1

1.2

1.3

IIPU BBIMIOJHEHUN Y4YEOHBIX MPOEKTOB M HCCIENOBAHUN (PU3NUECKUX
IIPOLIECCOB PACHPENeNiaTh 00SI3aHHOCTU B IPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  33Ja4aMM, CJIEAUTh 3@ BBIIOJIHEHUEM IUIaHA
JNIEUCTBUA M KOPPEKTHUPOBaTh  €ro, aJeKBAaTHO  OLICHUBATh
COOCTBEHHBI BKIJIQJ B JCSATENbHOCTb TPYIIBL, BBICTPAUBAThH
KOMMYHUKAaTUBHOE  B3aUMOJICMCTBHE,  MpPOSBISIL  TOTOBHOCTh

pazpemiaTh KOHQIUKTHI

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

HCITOJIB30BaTh N3yYEHHBIE IIOHATHS

pas3iuyaTh SBJICHUSA II0 ONMCAHUI0 UX XapaKTEPHBIX CBOWCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SBJICHHE
pacro3HaBaTh NPOSBIEHHE W3YYEHHBIX (U3MYECKUX SBJIEHUH B
OKpY’KaloIleM MHpe, B TOM 4HuciIe (U3UYECKUe SBICHHUS B MPHUPOIE,

IIPU 3TOM TEPEBOJUTH MPAKTUYECKYIO 3a7jauyy B Y4eOHYIO, BBLACIATH

CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKN) PUINUECKUX SIBICHUN

1.4

OMHCHIBATh H3YYCHHBIE CBOWCTBA Ten U (U3MYECKHe SBICHUS,
UCTIONB3YS  (DM3WYECKHE BEIUYHMHBI, TPH ONHCAHWH IPABUIHHO
TPaKTOBaTh  (U3WYECKUH  CMBICT  HUCIHOJB3YEeMBIX  BEJIHYHH,
0003HaYCHHS U CAMHUIIBI (PU3UIECKUX BEITMYNH, HAXOAUTh (DOPMYJIBI,

CBSI3BIBAIOIME JIAaHHYIO  (PU3MUECKYI0O BEIUYMHY C JAPYTUMH




L.5

BEJIMYMHAMHU, CTPOUTHh  TIpadUuKud  H3yYEHHBIX  3aBUCHUMOCTEU

(GUBHYECKUX BEIIMYNH

XapaKTepu30BaTh CBOWCTBA Tel, (PM3MUECKUE SIBICHUS U TIPOIIECCHI,
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 CBSI3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JIOrMYEeCKHX WIaroB C MOMOIIbIO 2 — 3 H3Y4YEHHBIX CBOWCTBA

Q)HSH‘IGCKI/IX HBHGHHﬁ, (1)I/ISI/I‘ICCKI/IX 3daKOHa HUJIM 3aKOHOMCPHOCTH

1.7

pemiate pacuéTHbele 3aJauyu (omuparoniyecss Ha cucremy u3 2 — 3
YpaBHCHHUIA), WCIONB3Ys] 3aKOHBI ©  (OPMYJBI, CBS3BIBAIONINC
dbusznyueckue BETUYMHBI: Ha OCHOBE aHalu3a YCJIOBHUS 3a7auu
3aMUChIBaTh KPAaTKOE YyCIIOBUE, BBIABIATH HEAOCTAIOIINE WIIU
M30BITOYHBIE JaHHBIE, BEIOUPATh 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE
JUISl pelIeHusi, MPOBOIUTh PacyEThl U OLICHUBATh PEATUCTUYHOCTD

MOJIYYCHHOTI'O 3HAaUCHUA (I)I/I3I/I‘-ICCKOI71 BCIIMYHHBI

1.8

1.9

pacrio3HaBaTh MpPOOJIEMBbl, KOTOPbIE MOYKHO PELIMTh HpU HOMOIIU
(bu3MYECKUX METOJIOB, MCIIOJb3Ys ONMCAHUE MCCIIEA0BAHUS, BBLAEIATH
IIPOBEPSEMOE TNPEAIIOIOKEHUE, OLIEHWBATh NPABUIBHOCTh IOPSIKA
IIPOBEICHNUS UCCIICOBAHUA, [EJIaTh BBIBOJABI, HMHTEPIPETUPOBATH

pe3yabTaThl HAOIIOCHHIA U OITBITOB

MPOBOJANTH OIBITHl M0 HAOJIOMCHUI0 (U3NYSCKUX SBICHHA WIN
(bU3MYECKUX CBOWCTB TENI: CAMOCTOSITENIBHO COOMPATh YCTAaHOBKY M3
n30bITOYHOTO Habopa 000pYyIOBaHMS, ONMUCHIBATH XOJ OMBITA M €ro

pe3yabTaThl, OPMYITUPOBATH BHIBOABI

1.10

1.11

IPOBOJUTH MPH HEOOXOJUMOCTH CEpUI0 TMPSIMBIX H3MEPEHUH,
ompenensis CcpeaHee 3HAYCHHE HW3MEpsIeMOM BeTWYHHBI ((POKyCHOE
paccTosHue coOuparomeil JuH3bI), 000CHOBBIBaTH BBHIOOP crocoba

U3MepeHus (U3MEPUTENBHOTO Ipubopa)

MIPOBOJIUTh HCCJICIOBAHHUE 3aBUCUMOCTEH (M3HYECKUX BEIUYUH C
WCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHUM: IIAaHUPOBATH HCCIEIOBAHUE,
CaMOCTOSITENIbHO CcOOMpaTh YCTaHOBKY, (DUKCHpPOBATH pPE3yJbTaThl

HOJIy‘-ICHHOﬁ 3aBUCHUMOCTH (I)I/ISI/I‘IGCKI/IX BCJIMYMH B BHUJIC Ta6JII/II_II/I




rpaduKoB, IeaTh BHIBOJIBI 110 Pe3yIbTaTaM UCCIIETOBAHMS

1.12

IPOBOJIUTh  KOCBEHHbIE  H3MEpPEHHs  (U3NYECKUX  BEJIMYUH:
IUIAHUPOBATh U3MEPEHMS], COOMPATh 3KCIEPUMEHTAIbHYIO YCTAHOBKY
U BBIIOJHATH H3MEPEHUs, CJIENys NPEIJIOKEHHOW HMHCTPYKINH,
BBIYUCIIATh 3HAYEHUE BEIWYUHBI M aHAIM3UPOBATh IIOJIyYCHHBIC

pe3yNbTaThl ¢ YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHU

1.13

1.14

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

J1abopaTopHBIM 000pyI0OBaHUEM

pa3nuyaTh OCHOBHBIC TNPH3HAKK WM3YYEHHBIX (PU3MUECKUX MOJEINeH:
MaTepHaibHas TO4YKa, a0COIOTHO TBEPJIOE TEJI0, TOUSUHBIH HCTOYHHUK
CBETa, JIyd, TOHKAs JIMH34, IIAHCTApHAs MOJEIb aTOMa, HYKJIOHHAs

MOJCJIb aTOMHOI'O AJIpa

1.15

XapaKkTepu30BaTh MPUHIUIBI JCHCTBHS M3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOMl HAa MUX ONHUCAHUA, HCIOJb3YA
3HaHHUS O CBOWCTBaX (DM3MUSCKUX SBJICHHA H HEOOXOJIUMBIC

Q)HSHQGCKI/IG 3aKOHOMCPHOCTH

1.16

UCIIOJIB30BaTh CXEMbl M CXEMAaTUYHbIE PHUCYHKH H3YYEHHBIX
TEXHUYECKHUX YCTPOMCTB, U3MEPUTEIBHBIX npuOopoB u
TEXHOJIOTUYECKUX TPOLIECCOB IPH PEHIEHUH Y4eOHO-IIPAKTHYECKUX
3aJa4, ONTUYECKUE CXEMBI JJIsl TOCTPOEHUSI N300paKEHUHN B MJIOCKOM

3epKaie 1 coOuparomieit JIMH3e

1.17

OPUBOANUTH TNpHUMEPHl (HAXOAUTh MH(QOpMAIMIO O MpPHUMEpax)
MPAKTUYECKOTO UCIIOJIb30BAHUS (PU3NYECKUX 3HAHUH B MOBCEIHEBHON
KU3HM Juid  o0ecriedeHHs O€30MacHOCTH TpU  OOpallleHuH ¢
npuOopaMu U TEXHUYECKHUMH yCTPOWCTBAMHU, COXPaHEHHUsI 3/I0POBbS U

CO6J'IIOI[€HI/I$I HOPM 5KOJIOTHYCCKOTO IOBCACHHUSA B OKp}I)KaIOH_[Cﬁ cpeac

1.18

OCYIIECTBIISATH MOUCK HHPOPMAIHN (PU3HUUECKOTO COACPKAHUS B CETH
NHTepuer, caMoCTOSTENbHO (OPMYIHpPYST TOUCKOBBIA  3arpoc,
HAaXOOUTh NYTHU  ONpPENECIEHUs  JOCTOBEPHOCTH  IOJYYEHHOU
nH(pOpMaIMi HAa OCHOBE WMEIOIIMXCS 3HAHWA W JTOTIOJHUTEIHHBIX

HCTOYHUKOB

1.19

UCIIONIb30BaTh MPH  BBIMOJTHEHWHM YYE€OHBIX 3aJlaHUil  Hay4dyHO-
MOMYJSIPHYIO JIUTEPATypy (DU3MUECKOro COJEp)KaHUs, CIpPaBOYHBIE
Marepuayibl, pecypcbl cetu  VHTepHer; BiaAeTh OpUEMaMH

KOHCIIEKTUPOBaHHUS TEKCTa, MpeoOpa3zoBaHusi HHGOPMAIIUU U3 OJIHOU




3HAKOBOW CHUCTEMBI B IPYTYIO

1.20

CO3/1aBaThb COOCTBEHHbIE IMCbMEHHBIE M YCTHbIE COOOIIEHHUS Ha
OCHOBe HWH(pOpPMAMM W3 HECKOJIbKUX HCTOYHHUKOB (HPU3UIECKOTO
coJepXkKaHus, MyOJIMYHO MPEACTABIATh PE3yJbTaThl MPOEKTHOW WIIU
UCCIICIOBATEIIbCKOW ~ JEATENBHOCTH, NPH  3TOM  T'PaMOTHO
UCIMOJIb30BaTh U3YYCHHBIM MOHATUHHBIN annapaT U3y4aeMoro paszeia
(GU3MKKM W CONMPOBOXKIATh BBICTYIUIGHHWE NpPE3CHTAMEed ¢ y4&TOM

0COOEHHOCTEH ayAUTOPUH CBEPCTHUKOB

1.21

IIPU BBIMOJHEHUN YYEOHBIX MPOEKTOB M HCCIEIOBAaHUN (PU3NYECKUX
IIPOLIECCOB PACHPENeNiATh 00SI3aHHOCTU B IPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  33Ja4aMM, CJIEJAUTh 3@ BBINOJIHEHUEM IUIaHA
JIEUCTBUA M KOPPEKTHUPOBaTh  €ro, aJeKBAaTHO  OLICHUBATh
COOCTBEHHBI BKIAJ B JCATENBbHOCTb TPYIMIMbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWUMOJICMCTBHE,  MpPOSABISIL  TOTOBHOCTh

pazpemiaTh KOHQIUKTHI




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KJIIACC

Kon
pa3neia

Kon

3JIEMEHTA

IIpoBepsiemble 1eMEHTHI COIePKAHUS

®U3UKA U EE POJIb B IO3HAHUU OKPYXAIOILET'O MHUPA

1.1

®duzuka — Hayka O TMpUpoAe. SIBICHHS NPUPOJIBL.
dusznueckre SBICHUA: MEXAaHHYECKHE, TEIUIOBHIEC,

SJICKTPUYCCKUC, MATHUTHBIC, CBCTOBBIC, 3BYKOBLIC

1.2

@duznyeckne BenW4yuHBL. V3Mepenue  (uzMUECKUX
BenuuuH.  Dusmueckue  npubopsl.  [lorpemHocts

u3MepeHuil. MexayHapoaHasi cucTeMa eIMHUIL

1.3

1.4

1.5

ECTCCTBCHHOHay‘IHbIﬁ MCTOJ IIO3HAHHA: Ha6J'IIOI[eHI/IC,
IMOCTAHOBKA HAYYHOI'O BOITPOCA, BBIABHIKCHUC T'HMIIOTE3,
9KCIICPUMCHT 110 IPOBCPKE TUIIOTE3, 00BsICHEHHE

HaOJIFOaeMOT0 SIBJICHUS
Onucanune pU3NYECKUX SBJICHUI ¢ MOMOLIBIO MOJIEen

[TpakTyeckue paboOTHI:

#H#HPar###l3mepenne pacCTOSTHUN.
#i#Par#Ht#lI3MepeHne 00bEMa JKUIKOCTH M TBEPIOTO
Tena.

#H#H#Par###0OnpeneneHue pa3MepoB MaJbIX TeIl.
HiHParf##l3Mepenne  TeMmmepatypbl NpuU  TOMOIIU

FKUAKOCTHOI'O TCPMOMETPA U JaTUUKaA TCMIICPATYPhI

ITEPBOHAYAJIBHBIE CBEJJEHMA O CTPOEHNU BEIIIECTBA

2.1

#H#HPar###CTpoeHNEe BEIIECTBA: aTOMBl M MOJIEKYJIBI, UX
pasmepel.  OTBITB,  TOKA3bIBAIONINE  JTUCKPETHOE

CTPOCHUC BCUICCTBA

2.2

#iHParH#H# ][ pmokerne  gactmi  BemiectBa.  CBA3b
CKOPOCTH  JBW)KCHHS  YacTHI[ C  TeMIIepaTypOH.

BbpoyHoBckoe nBmxenue, 1uddysus

2.3

B3anmoneiicTBre YacTUI BELLIECTBA: IIPUTSHKEHUE U

OTTAJIKUBAaHHUEC




HH##Par##H ArperaTHble COCTOSIHUSI BEILIECTBA: CTPOEHUE

ra3oB, >KMJIKOCTEH M TBEPABIX (KPUCTAIUIMUECKUX) TEIl.

2.4 B3anmocBA3b MeXIy CBOWCTBAaMU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M HMX aTOMHO-MOJICKYJISIPHBIM
CTpPOEHUEM

2.5 OCcoOCHHOCTH arperaTHBIX COCTOSTHUN BOJIBI
[TpakTuueckue paboThI:
###Par###0O1enka quaMerpa aToMa METOJIOM PSAOB (C
ucronb3oBanueM pororpadmii).

2.6 HHHPar###OnBITBl MO0 HAOMIONCHWIO  TEIJIOBOTO

pacHIMpeHus ra3os.
HHHPar#H###0ONBITEL IO OOHAPYKEHHUIO JIEHCTBHA  CHI

MOJICKYJISIPDHOT'O ITPUTAKCHUA

JIBWDKEHUE U B3AUMOJIEVICTBUE TEJI

a1 Mexanunueckoe JIBUKECHUE. PaBHOMepHOE 5
' HEPABHOMEPHOE JABM)KEHHE
#HH#HParfi#H#CKOpPOCTD. Cpennsis CKOPOCTh pu
3.2 HEpPaBHOMEPHOM JIBWKE€HUHU. Pacuér myTtu M BpeMeHu
JBUKECHUS
SIBnenune uHepuuu. 3akoH MHepuMH. B3ammoneincrtBue
33 T€N KaK MPUYMHA U3MEHEHHUS! CKOPOCTU JIBUJKEHUS Tell.
Macca kak Mepa HUHEPTHOCTH Teja
34 #i#HParf##] InotHocTs BemecTBa. CBSA3b IUIOTHOCTU C
' KOJIMYECTBOM MOJIEKYJ B €IMHULIE 00BbEMA BEIleCTBa
3.5 Cwita Kak XapakTEepHCTHKA B3aUMOJICUCTBUS TEIl
16 Cuna ympyroctu u 3akoH ['yka. M3mepeHue cuiibl C
' IIOMOUIBbIO AUHAMOMETPA
37 ###Par#HH#SIBnenne Tarorenus u cuwia Tsoxkectd. Cuna
' TSDKECTH Ha ApYrux miaHetax. Bec rena. HeBecomocts
38 Cuna tpenus. TpeHUE CKOJIBKEHUS U TPEHUE IOKOS.
' Tpenue B npupoje U TEXHUKE
1.9 HH#Par##H#Co)KeHre CWJI, HAIpaBJICHHBIX 110 OJHOU
' npssMoil. PaBHOACHCTBYOIAs CUIT
3.10 [TpakTHyeckue paboOTHI:




3.11

3.12

OnpeneneHue CKOPOCTH PaBHOMEPHOTO  JABM)KEHHUS
(mapuka B KUAKOCTH, MOJEIU  JIEKTPUIECKOTO
aBToMoOmiIs u Tak jganee). Omnpenenenue cpenHen
CKOPOCTH CKOJIbKEHHS Opycka WIM IIapukKa T0
HAKJIOHHON  1uiockocTd. OmnpeneneHue  IIOTHOCTU
TBEPIOTO Tena. OnbITHI, JIEMOHCTPUPYIOLLIHE
3aBUCUMOCTh pacTsDKeHUs (nedopmaruu) mpyKuHbBI OT
OPWIOKEHHOW  cuibl.  OTBITBL, JAEMOHCTPUPYIOIINE
3aBHCHUMOCTb CHJIBI TPEHHS CKOJIbKEHHUSI OT Beca Tesa U

XapakTepa COPUKACAIOIIMXCS TIOBEPXHOCTEH

®u3ndeCcKue SIBICHUS B npupoac: NpuMEpbl ABUKCHUA C
pasiIM4dHbIMU CKOPOCTAMH B JKMBOM M HEKHUBOM npupoac,

IIef/'ICTBI/IC CUJIbI TPCHUSA B ITPUPOAC U TCXHUKC

TexHUYecKne yCTpOMCTBA: TMHAMOMETP, NOAIIUITHUKA

TABJIEHUE TBEPJIBIX TEJ, )KUJIKOCTEHN 11 TA30B

I[aBJ'IeHI/Ie TBép,I[OFO tena. CrocoObl YMCHBUICHUS U

+ YBEITUYCHUS JaBICHUS
42 JlaBierue raza. 3aBUCUMOCTD JaBJICHUS Ta3a OT 00bEMa,
' TEeMIePaTyphl
43 [lepenavya naBneHus: TBEPABIMHU TEIaMU, KUAKOCTIMU U
' razamu. 3akoH [lackans. [THeBMaTHYECKHE MAIITUHBI
3aBUCUMOCTh  JIaBJICHUS KUJKOCTH OT  TIJIyOWHBI.
4.4 I'unpocraTudeckuii mapagokc. CooOIiaromumecs cocybl.
[M'uapaBnuyeckre MEXaHU3MbI
AtMmocdepa 3emnu u armocepHoe naBienue. [Ipuannbl
15 CYIIIECTBOBAHMS BO3AYIIHONW 000704ku 3emin. OMbIT
' Toppudennu. 3aBUCUMOCTH aTMOC(HEPHOTO TABJIICHUS OT
BBICOTHI HaJl YPOBHEM MOPS
» N3smepenne armocdeprnoro naenenus. I[IpubGopsr mis
' U3MEpeHHs aTMOCHEPHOTO AaBIICHUS
JlelicTBUE XUIAKOCTM M Ta3a Ha IOTPYKEHHOE B HHX
4.7 Teno. BeiTamkuBaromas (apXxumenoBa) cuia. 3aKOH
Apxumena
4.8 [InmaBanue Ten. Bo3ayxonnaBanue




4.9

[TpakTrueckue pabOTHI:

UccnenoBanue 3aBUCUMOCTM Beca Telna B BOJE OT
o0béMa mMOTrpYy:KEHHONM B JKHUIKOCTH YacTH TeJja.
Omnpenenenye BpITAIKUBAOLIEH CUJIbI, JEHCTBYIOIEH Ha
TE€N0, NOrpyxEéHHoe B  KuUIKocTb.  [IpoBepka
HE3aBHCUMOCTH BBITAJKUBAIOLIENH CHUJIbL, JAEHCTBYIOLIEH
Ha TeIO0 B JKUIKOCTH, OT Macchl Tena. OIbITHI,
JIEMOHCTPHUPYIOIIME  3aBUCUMOCTHh  BBITAJIKUBAIOLICH
CWJIBI, IEUCTBYIOIIEH Ha TEJIO B >KUJKOCTH, OT 00bEMa
MOrPYKEHHOM B MKUJKOCTh YaCTH Te€la U OT INIOTHOCTH
JKUJKOCTH. KoucrpyupoBanue apeoMeTrpa WU
KOHCTPYUPOBAHME  JIOAKA WM  ONpEHeNICHHEe €€

pr3OHO,I[’LéMHOCTI/I

4.10

dusnyeckue  ABICHUA B [OPUPOJIE: BIIMSIHUE
aTMoc(hepHOro aBICHUS HA )KUBOM OpPraHU3M, TUTABAHHE

pBIO

4.11

TexHuueckue YCTPOHCTBA: COOOIIAIOIIMECS COCYbI,
YCTPOMCTBO BOJONpPOBOJA, THMJPaBIMYECKUN TIpecc,
MaHOMeETp, 0apoMeTp, BBICOTOMEp, MOPIIHEBOM Hacoc,

apeoMeTp

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexanunueckas paboTa
5.2 Mexanndeckas MOIIHOCTD
53 [IpocTble MexaHM3MBI: pblyar, OJIOK, HaKJIOHHas
' 10cKocTh. [IpaBuio paBHOBecHs pblyara
54 [TpumeHeHue mpaBuiia paBHOBECHUS pbldyara K OJI0Ky
«3omotoe  mpaBuio»  MexaHuku.  Koadduument
5.5 10JIE3HOTO JEeNCTBUS MEXAHU3MOB. IIpocteie
MEXaHHU3MBI B OBITY U TEXHUKE
5.6 [ToTeHumanbHast SHEPTUU TeJa, MOJHATOrO HaJ 3eMIIEN
5.7 Kunernueckas sHeprus
sg ITonHass MexaHudeckas SHEPrusi. 3aKOH W3MEHEHUs HU
' COXpPaHEHHsI MEXaHUYECKOH dHEepruu
5.9 [TpakTiueckue paboThI:




#H#Par###Onpenenenre pabOThl CUIIBI  TPEHUS TPHU
pPaBHOMEPHOM JBW)KEHHM Tejla [0 TOPU3OHTAIBHOMN
noBepxHocTu. MccinenoBanue ycnoBuil paBHOBECHUS
ppuara. M3mepenue KIIJI HakJIOHHONM IIJIOCKOCTH.

I/I3yquI/Ie 3aKOHa COXpaHCHUA MEXaHUYeCKOM OHEPIrun

du3nyeckue sABJICHUS B npupoac: pbHaru B TEIC

5.10
YeJI0BEKa
TexHuueckne yCTpOMCTBA: pblyar, TMOJABUKHBIA U
5.11 HETOJABMKHBIM OJIOKW, HAaKJIOHHAs IUIOCKOCTh, MPOCTHIC
MEXaHU3MBI B OBITY
8 KUIACC
Kon Kon
IIpoBepsiemble 3JIeMeHTHI CO/leP:KAHUS
paszjena 3JieMeHTa
TEIUIOBBIE ABJIEHW A
OCHOBHBIE  TIOJIOXKEHHSI  MOJIEKYJISIPHO-KUHETHUECKON
61 TEOpUM CTPOEHMs BemiecTBa. Macca u  pasmepsl
' MosieKyl.  OmbIThl,  HOJATBEP)KIAIOLUIME  OCHOBHbBIE
MOJIOXKEHUS MOJIEKYIISIPHOKUHETUYECKON TEOPUH
Mopnenn  TBEpAOro, JKUAKOTO U Ta3000pa3HOro
6.2 cocrosiHuil BemiecTtBa. Kpucramnumueckue u amopdHbie
Tena
OObsicHeHre CBOWCTB Ta3oB, KUJIKOCTEH U TBEPIBIX TEJ
6 6.3 Ha OCHOBE IIOJIOKEHUH MOJEKYISIPHOKUHETUYECKON
TEOpUU
6.4 CMaunBaHuE U KalWUISIPHbIE SIBICHUS
6.5 TemoBoe paclIupeHue u cxaTue
66 Temnepatypa. CBs3b TeMIEpaTypbl €O CKOPOCTBIO
' TEIUIOBOTO JIBUKEHUS YaCTHULL
6.7 Buytpennss sueprust. CocoObl H3MEHEHUs] BHYTpEHHEH
' SHEPIUuu: TerIonepeaada 1 CoBepiieHue padoThl
6.8 Bunel temonepenadyu: TEIIONPOBOJHOCTb, KOHBEKLIHS,




U3JIy4eHUE

KomnuectBo  TemoTel. YaenbHas — TEIIIOEMKOCTDH

6.9
BeIlleCTBA
TemmooOMeH u TemiIoBO€ paBHOBEcHE. YpaBHEHUE
6.10
TETJIOBOTO OanaHca
611 [1naBneHue U OTBEpAEBaHNUE KPUCTAUTNYECKUX BEILIECTB.
. VY ienpHas TenaoTa niaBJICHUs
[TapooOpa3zoBanue u  koHaeHcauus. Vcmapenue.
610 Kunenne. VYnenpHas  Temiora  mapooOpa3OBaHUS.
. 3aBUCUMOCTh TEMIIEPATYPhl KUIIEHUS OT aTMOC(EPHOTO
JTaBJICHUS
6.13 BnaxnocTs Bo3ayxa
6.14 DHeprus TOIIMBa. Y IeibHas TEII0Ta CrOPaHUs
[MpuHnmmel  paboThl  TeruioBbix  aurarenei  KITJ]
6.15 TEIUIOBOTO JABHUTarens. TeraoBble ABUraTeNd U 3allluTa
OKpY’Karolllen cpebl
3aKOH COXpaHEHUs U MPEBPAIICHUS YHEPTUU B TETIOBBIX
6.16
npoiieccax
[IpakTudeckue pabOTHI:
HH#HPar###ONBITEI IO  OOHApY)KEHUIO JEeMCTBUSA CHII
MOJICKYJISIPHOTO TTPUTSKEHUSI.
H#HHPar###0NbITHl MO0 BBIpAIIMBAaHUIO  KPHUCTAJJIOB
MOBAapEHHOM COJIM WM caxapa.
#H#HPartH##O0npITBL  TI0O  HAONIONCHUI0O  TEIUIOBOTO
617 paCIIMpPEHHS Ta30B, )KUJIKOCTEH U TBEPIBIX TEI.

###Par###Onpenenenne naBieHUs BO3yXa B OauTOHE
HITpUIIA.

HHHParfH##ONBITH, JIEMOHCTPUPYIOIIME 3aBHCHUMOCTh
JaBIIEHUs] BO3JyXa OT ero o0bEMa M HarpeBaHHs WU
OXJIaXICHUSI.

#H##Par### IpoBepka TMNOTE3bl JTMHEWHOW 3aBUCHUMOCTH

JUIMHBI  CTOJIOMKA JKHJIKOCTH B TEPMOMETPHYECKOMH




6.18

TpyOKe OT TeMIeparyphl.

###Par###Habmonenune M3MEHECHUS BHYTPEHHEHN
SHEPrUU Tejla B pe3ylbTaTe TeIulonepenayd u pabdoThbl
BHEILIHUX CHJI.

#H#HPar##llccienoBanue SBJICHUS TEIUIOOOMEHA IpH
CMEIIMBAHUU XOJIOTHOM U TOpsiueld BOABI.
#H##Par###OnpeneneHue KOJINYECTBA TEIUIOTHI,
MOJIYYEHHOTO BOJIOW TMpPH TEIJIOOOMEHE C HarpeThiM
METAJUTMYECKUM ITUITHHAPOM.

#H##Par##H#Onpenenenre yAEJIbHOU TEMIIOEMKOCTH
BEIIECTBA.

Hi#Par#H#lccnenoBanue npoiecca UCHapeHusl.
###Par###Onpenenene  OTHOCUTEIBHONW — BJIAXKHOCTH
BO3/yXa.

#HH#Par###0npenenenye yaeabHON TEIUIOTh TUIABICHUS
h11:91 7

®usnueckue SBIECHUA B NPHUPOAE: IOBEPXHOCTHOE
HaTSOKEHHE W KaNWULIPHBIE SBIEHUS B TPHUPOJE,
KpUCTAJUIBI B Npupojie, uznyuenue CoJHIa, 3aMep3aHue
BOJI0OEMOB, MOpPCKHUE OpH3bl; 00pa3oBaHUE POCHI, TyMaHa,

HNHCA, CHCra.

6.19

TexHudeckue  yCTpOWCTBA:  KalWJULIPBI, IPUMEpHI
UCIIOB30BAaHUS KPUCTAIIOB, JKUJIKOCTHBIA TEPMOMETD,
JaTYMK TEMIIEPATypbl, TEPMOC, CUCTEMA OTOIUICHUS
JIOMOB, THTPOMETpPBI, NCHUXPOMETP, MapoBas TypOWHa,

ABUTAaTCJIb BHYTPECHHETO CrOpPaHus.

OJIEKTPUYECKUE 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 3apsAA0B U PACCTOSHUS MEXTy TEJIaMH)

73 DnekTpuyeckoe nosie. Hanpssk€HHOCTh AIIEKTPUYECKOTO

noss. lIpyHOUnD cyneprnosunuu 3JIEKTPUYECKUX I0JIEH




(Ha Ka4eCTBEHHOM YPOBHE)

Hocurenu »siexTpuuyeckux 3apsaoB. OJIEMEHTapHbIN

7.4 anekTpuyeckuil 3apan. Ctpoenue atoma. [IpoBoHUKH U
JTUAJIEKTPUKU
7.5 3aKOH COXpaHEHUs IEKTPUUECKOTO 3apsiaa
6 DJIEKTPUYECKUH  TOK.  YCIOBHSL  CYIIECTBOBAHUS
' 3JEKTPUUYECKOTO TOKA. VICTOUHHMKYN MOCTOSIHHOTO TOKA
JenicTBus 3IEKTPUYECKOrO TOKa (TerioBoeE,
7.7 XUMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KHUJKOCTSX M razax
Onektpuyeckas uenb. Cuia ToKa. IJIEKTPpUUECKOE
7.8
HaIpsDKEHUe
79 ConpoTuBieHue MIPOBOJIHUKA. VY aenbHoe
' COTIPOTHUBIICHHE BEIIECTBA
7.10 3akoH Oma a1 ydyacTka uenu
[TocnenoBarenbHOE W THapayIeIbHOE  COEIUHEHUE
7.11
MIPOBOJIHUKOB
PaGota u MOIIHOCTH SJEKTPUUYECKOTO TOKA. 3aKOH
7.12
Jxoynsa — Jlenna
713 DNeKTpUYecKue Lenu U MOTPEOUTENH DIEKTPUUECKOMN
. sHepruu B ObITy. KopoTKkoe 3aMbIkanne
[TocrosHHble MarHuTHl. B3auMopnencTBUE MOCTOSHHBIX
7.14
MarHuTOB
715 MarauTtHOoe mone. MarHmuTHoe Tone 3eMiid M €ro
' 3HaYeHHe IS )KU3HU Ha 3eMIie
16 OmneIT Dpcrena. MarHuTHOE MOJ€ PAEKTPUUYECKOTO TOKA.
' [IpuMeHeHne >EKTPOMArHUTOB B TEXHUKE
JleficTBUe MarHMUTHOTO TOJIE Ha MPOBOJHUK C TOKOM.
17 DNeKTpOABUTATENIb TIOCTOSSHHOTO TOKa. VMcmons3oBaHme
' 3JIEKTPOJIBUTATENIEN B TEXHUYECKHX YCTPOWCTBAX M Ha
TpaHCcIopTe
7.18 OnbiTel  ®@apaned.  SBieHHE  BIEKTPOMATHUTHOMN




naaykiuu. [Ipasuno Jlenna

DIEeKTpOreHeparop. CnocoObl MOTy4YeHUs
7.19 3JIEKTPUYECKON SHEPIuMu. DNEeKTpOCTaHIIUN Ha

BO300HOBJISIEMBIX HCTOYHUKAX YHEPTUU

[IpakTuyeckue pabOTHI:

OnBITH 10 HAOTIOJCHUIO YJIEKTPU3AIUU TEN HHIYKITUESH

Y TIPU CONMPUKOCHOBEHHH.

HccnenoBanue JeHCTBHUS DJIEKTPUYECKOTO TIOJIS  Ha

MIPOBOJHHUKY M TUAICKTPUKH.

COopka u mpoBepka pabOTHl BJICKTPUUYECKON IIEMH

IIOCTOSIHHOTO TOKA.

W3mepenue u peryiupoBaHue CUIIbl TOKA.

N3mepenue u perympoBaHue HAMIPSHKCHHUS.

HccnemoBanne 3aBUCUMOCTH CHITBI TOKA, MIYIIIETO Yepe3

PE3HUCTOpP, OT CONMPOTHUBJICHHUS PE3UCTOPA M HANPSHKCHUS

Ha Pe3UCTOpE.

OIBITHI, JIEMOHCTPHPYIOTIINE 3aBHCUMOCTD

ANEKTPUYECKOTO COTPOTHBIICHUS TPOBOJHUKA OT €ro
7.20 JUTHHBI, TJIOMIA/IN MTOTIEPEYHOr0 CEYeHHs U MaTepuara.

IIpoBepka mpaBwia CJHOXEHHS HANpsHKEHUM  NpU
IIOCJIEIOBATEIbHOM ~ COEAVMHEHUM JIBYX PE3UCTOPOB.
[IpoBepka npaBuia s CHIIBI TOKA IPH MApaLIEIbHOM
coeMHEeHUN  pe3uctopoB.  OmpeneneHue  pabOTHI
JJIEKTPUYECKOTO TOKA, MAYLIETO Yepe3  PEe3UCTOp.
OmnpeneneHne  MOIIHOCTM — DJIEKTPUYECKOTO  TOKa,
BBIJIEJISIEMON Ha pe3ucTtope. MccnenqoBanue 3aBUCUMOCTH
CWJIBI TOKA, UIAYLIETO YEPE3 JAMIIOUKY, OT HANpPSKEHUS
Ha Hell. Onpenenenue KIIJ[ HarpeBarens. MccnenoBanue
MarHuTHOTO B3aMMOJEHCTBHSI IOCTOSIHHBIX MArHHUTOB.
N3yueHne MarHuTHOIO MOJIS MOCTOSTHHBIX MATHUTOB IIPU
uxX o0beAMHEHUM |  pasjencHuu. VccriemoBaHue
JEUCTBHS JJIEKTPUUECKOr0 TOKA Ha MATHUTHYIO CTPEJIKY.

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'ICTBHﬂ MArduMTHOIO II0JIsI Ha IIPOBOAHHUK C TOKOM.

Koncrpynposanue u U3y4YEeHUE paboTsl
JIIEKTPOABUTATEIA. N3smepenne KII
3JEKTPOJIBUTAaTEIbHONM  YCTaHOBKH. OnbIThI o

HUCCICOJOBAaHHUIO ABJICHUSA SHCKTpOMaFHPITHOfI WHAYKIUU:
HCCIIeNOBAaHUE M3MCHEHHN 3HAaYCHUS U HaIrpaBJICHHUA

WHAYKIOUMOHHOI'O TOKa

7.21

7.22

dusnyueckue SBICHHS B TMPUPOJE: DICKTPUUECKHE
SBJICHUS B  arMmocdepe, DIJICKTPHUSCTBO  IJKUBBIX
OpPraHU3MOB, MarHWTHOE Moje 3emiu, Apeld MoICcoB,
POJIb MAarHUTHOTO TOJIA JJIS )KU3HHU Ha 3emiie, MOJspHOe

CHAHUC

TexHuueckue yCTpoicTBa: 3JEKTPOCKON, aMIEepMeTp,
BOJIETMETP, PEOCTaT, CUETUUK HJIEKTPUUECKON 3HEPruu,
ANEKTPOOCBETUTENNbHBIE ~ IPUOOPBI,  HarpeBaTelbHbIE
ANEKTPONPUOOPHI (mpumepsr), JIEKTPUYECKUE
MIPEIOXPAHUTENN, DIIEKTPOMATHUT, 3JIEKTPOJBUTATEID

MOCTOAHHOI'O TOKA, reHEPATOP IMOCTOSAHHOI'O TOKA

9 KUJIACC
Kon
Kon anemenrta [IpoBepsiembie 2IEMEHTBI COAEPIKAHUS
paznena
MEXAHUWYECKUE ABJIEHUA
Mexanuyeckoe JABWKEHHE. MarepuaibHas TOYKa.
- Cucrema orcuéra
g 8.2 OTHOCHTENHEHOCTD MEXAHNUECKOTO IBMIKEHHUS
8.3 PaBHOMEpHOE IPSMOJIMHEWHOE JBUKEHUE
###Par###HepaBHOMEpHOE MPSIMOJIMHENHOE JBHKCHUE.
8.4 CpenHsii 1 MIHOBEHHass CKOpPOCTb  Tejla  IpU

HCPpaBHOMCPHOM ABHXKCHUU




Yckopenue. PaBHOyCKOpEHHOE MPAMOJIMHEHHOE

8.5
JIBUYKEHUE
8.6 #H#HPar###CBoboHoe manenue. OnbITol [ anumnes
###Par#H#PaBHOMEpHOE JIBI)KEHUE 110 OKPYKHOCTH.
8.7 [Tepuon m yacrora oOpamieHus. JIuHeliHas W yriioBas
ckopocTH. LleHTpocTpeMUTEIbHOE YCKOPEHHE
8.8 [Teperiit 3akon HeroToHa
8.9 Bropoii 3akon HetoTona
8.10 Tperuii 3akon HeroTrona
8.11 H#HHAPar###] [puHuun cyneprno3uiuu cuil
8.12 Cuna ynpyrocru. 3akoH ['yka
g1 #HHHPar###Cuna TpeHUs: CUJla TPEHUS CKOJIbXEHUS,
13 cuJia TPEHUS MOKOs, IPYTUe BUIbI TPEHUS
214 ##HParfH##Cila  TSOKECTU W 3aKOH ~ BCEMHUPHOIO
' TATOTEHUS. Y CKOpEHHE CBOOOTHOTO MaIeHUS
| JBwxenue  tutaner  Bokpyr  Comnma.  Ilepsas
815 KOCMHU4YecKasi CKopocTb. HeBecoMOCTh U eperpysku
PaBHOBecue MatepuaabHON TOUKH. AOGCOIIOTHO TBEPIOE
8.16 oo
###Par###PaBHoBecue TBEPAOrO Tena C 3aKperIEHHOMN
817 ocblo BpateHus. MomeHT cuibl. LleHTp Tsokectn
8.18 Nmnynsc Tena. U3menenue uMiynsca. IMmynsc cumsl
8.19 3aKOH COXpaHEHMsI UMITYJIbCA
8.20 H###Par###PeakTUBHOE JBUKEHUE
8.21 Mexannueckas paboTa U MOIIIHOCTb
PaGora cun Tsokectu, ympyroctd, TpeHus. CBs3b
822 SHEPTUU U PaboThI
5 [loTenuuanpHass SHeprust Tena, MOJHATOTO  HaJ
823 MOBEPXHOCTHIO 3eMJITH
8.24 [ToTennmanpHast SHEPTUS CKATON NPYKUHBI
s ###Par##H#Kunernueckas  sHeprua.  Teopema 0
8.2 KUHETHUYECKON dHEPIUU
8.26 H#H##Par###3aKkoH COXpaHEHHSI MEXaHUYECKON SHEPTUU




8.27

8.28

8.29

[IpakTrueckue pabOTHI:

Omnpenenenne cpeaHeil CKOPOCTH CKOJBXKEHUS Opycka
WIM JIBWKEHUS NIapuKa [0 HAKJIOHHOW IUIOCKOCTH.
Omnpenenenne yCKOpEeHUsl Tella IPU PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOW MJIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH IIYTH OT BPEMEHHU IpH
PaBHOYCKOPEHHOM JIBH)KEHUU 0€3 Ha4aJIbHON CKOPOCTH.
[IpoBepka THUIIOTE3BI: €CIM TPU PABHOYCKOPEHHOM
JIBUKEHUHM 0€3 HadyallbHOM CKOPOCTH MYTH OTHOCSTCS
KaK psAg HEYETHBIX YHCEI, TO COOTBETCTBYIOLIHE
MIPOMEXYTKH BPEMEHU OJTUHAKOBBI.

HccnenoBanme 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKCHHS
OT CWJIBI HOpPMaJIbHOTO JdaBieHusa. OrmnpeneneHue
kodddunmenTa TpeHHus cKoibxkeHus. OmnpenerneHue
KECTKOCTU TpYyKuHBL. OmnpeneneHue padOThl CUIIBI
TPEHHsSI TIpU PABHOMEPHOM JIBIDKEHHUH Tejla IO
TOPU30HTANILHON MoBepxHOCTH. Omnpernenenue padOTHI
CUIBI  yOPYroCTH  IIpU  HOABEME  Ipy3a  C
WCIOJIb30BAaHUEM  HEMOABMXKHOTO M MOABHKHOTO

0JIOKOB

®u3nYeCKUe SIBJICHUS B MPUPOJE: NMPUINBBHI U OTIIUBHI,
nBukeHue 1uiaHeT COJHEYHOM CHUCTEMBI, PEaKTHUBHOE
JIB>)KEHUE KUBBIX OPTAaHU3MOB

TexHuueckue  yCTpOWCTBA:  CHOUIOMETP, JTATYUKHU

TIOJIOKCHUS, PACCTOSAHHUA U YCKOPCHUS, PAKCThI

MEXAHUYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarenbHoe nukenne. OCHOBHbBIE XapaKTEPUCTUKU

> KoJjeOaHuii: Iepruo, 4acToTa, aMIUTUTY/Ia
09 Maremaruueckuit u IIPY>KUHHBIN MasITHUKHU.
' [IpeBpartenune sHepruu npu KosaedaTeabHOM ABHKEHUN
. 3aryxatomue KosieOaHus. BbIHYXIeHHBIE KOJaeOaHwUs.
' Pesonanc
Mexanunyeckue BoJiHbI. CBOMCTBa MEXaHUYECKHUX BOJIH.
9.4 [IpononsHble M monepeyHble BONHBL. J[JIMHA BOJHBI U

CKOPOCTb €€ pacipocTpaHeHus. MexaHu4ecKrue BOJIHBI B




TBEPIIOM TeJle, CEHCMUYECKUE BOJTHBI

9.5 3ByK. [']poMKOCTB U BbICOTa 3ByKa. OTpakeHHE 3ByKa
9.6 HNudpa3Byk u ynbpTpa3Byk
[IpakTrueckue pabOTHI:
Onpenenenne 4YacTOTBl WM THepuoAa  KoyieOaHWit
MaTeMaTHYeCKOTO MasiTHHKA.
Onpenenenne 4YacTOTBl M HepuoAa  KoyeOaHWt
MPY>KUHHOTO MasITHUKA
97 HccnemoBanne 3aBUCUMOCTH  TiepuoAa  KoJjeOaHui
' MOJBEIIEHHOT0O K HHUTU Tpy3a OT JUIMHBI HHTH.
HccnemoBanne 3aBUCUMOCTH  TiepHoAa  KoJjeOaHWi
MPYXKUHHOTO MasiTHUKa OT Macchl rpysa. lIpoBepka
HE3aBUCHMOCTH nepruoia KOJIcOaHHI 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, CEUCMHYECKHE BOJIHBI,
I[yHaMH, X0
99 TexHuyeckue yCTpOMCTBA: 9XOJOT, UCIOIH30BAHUE

yIIBTPa3ByKa B ObITY U TEXHUKE

OJIEKTPOMATHUTHOE ITOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI

DNEeKTPOMarHuTHOE IMoJie. DIEeKTPOMAarHUTHBIE BOJHBI.

101 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH

10.2 [Ixana 57€KTPOMarHUTHLIX BOJIH

103 OnexTpoMariuTHas npupoja ceera. CKOpOCTb CBeETa.

' BonHoBEIE CBONICTBa CBETA
10 [IpakTuyeckue paboOTHI:

10.4 N3yueHne CBOWCTB  JJIEKTPOMAarHUTHBIX BOJH C
MTOMOIIIbI0 MOOMIIBHOTO Tese(hoHa
dusznueckue SBIEHUS B TpUpoAe: OHOIOrHyYecKoe

10.5 JENCTBHE BHJIIMOTO, yIABTPapHOIETOBOTO u
PEHTT€HOBCKOTO M31y4eHUM

10.6 Texnuueckue YCTpOMCTBA: HCIIOJIb30BAHUE

OJICKTPOMAariMuTHBIX BOJIH JJIA COTOBOM CBSI3U




11

CBETOBbBIE ABJIEHHA

11.1 JlyueBas mojnenb cBeta. ICTOUHUKY cBETa
11.2 [IpsiMonMHENHOE pacpOCTPaHEHUE CBETA
113 Otpaxenue cBera. [1nockoe 3epkano. 3aKOH OTpaKeHUs
' cBeTa
114 [Ipenomsienne cBera. 3aKOH IPEJIOMIIEHHS CBETA.
' [TosnHOE BHYTpEHHEE OTPAKEHHE CBETA
11.5 Jlunza. Xop jiydeid B IMH3E
116 Onrtuueckast cucrema ¢oroanmnapara, MHKPOCKONA U
' TeJecKoIa
17 I'maz kak onrtuyeckas cuctema. bIHM30pyKoCTh U
' JaJIbHO30PKOCTh
118 Pasnoxxenue 6enoro ceera B crektp. OnbiTel HbtoTOHA.
' CrnosxeHue CeKTpaabHBIX IIBETOB. Jlucmepcus cBeta
[IpakTuueckue pabOTHI:
Hi#Par#H#lccnenoBanue 3aBUCHUMOCTH yriaa
OTpa’KEHMsI CBETOBOTO JIyya OT yIJjia MaJeHusl.
HiHPar#H##l13yuenne  XapakTepUCTHK  HM300pa’keHus
IIpeIMeTa B INIOCKOM 3€pKalle.
#i#HPar#H#lccnenoBanue 3aBUCHUMOCTH yriaa
NPEJIOMJICHUSI CBETOBOIO Jyda OT Yrjla MaJeHus Ha
119 IPaHULE «BO3JIYX — CTEKJION.
' ###HPar##lonyuenre  M300pakeHUH C  MOMOIIBIO
coOuparoIe TUH3HI.
#HH#HPar##Onpenenenne (QOKyCHOTO PpacCTOSHUSL |
ONITUYECKOM CUITBI COOMpAOIIEeH JTMH3BL.
HHHPar###ONBITEI O Pa3lOKEHUIO OEJIoro CBETa B
CIIEKTD.
HH#HPar#H###0ONbITHl IO BOCTIPUSATHIO I[BETa IMPEAMETOB
IIpU UX HAOJIOIEHUH Yepe3 BETOBbIE (DUIBTPHI
dusnueckue sBJIeHUs B mpupoze: 3arMenus CoilHua u
11.10 JlyHpl, 1IBEeTa TEJ, ONTHYECKUE SIBIICHUS B aTMocdepe
(uBet HeOa, pedpakius, paayra, MUPax)
11.11 Texnuueckue YCTPOMCTBA: OUKH, IIEPUCKOII,




(doToanmnapar, ONTHYECKHE CBETOBOIbI
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KBAHTOBBIE SABJIEHUA
121 OmnseiTel Pezepdopna u manerapHas Monenb aToMa.
' Mogens aroma bopa
122 Hcnyckanue u morjouieHue cBera aroMoM. KBaHTHI
' JIunelyaThie CIEKTPHI
12.3 PannoaktuBHOCTH. Anb(a, 6eTa- 1 raMMa-u31ydeHUs
124 Crpoenne aromHoro sapa. HykinonHas Monenb
' aTOMHOrO siapa. M3oTonsl
15 PannoaktuBHble mnpeBpamenus. [lepuon mnomypacnaaa
' aTOMHBIX S7IEp
126 SnepHble peakuuy. 3aKOHBI COXPAHEHHUS 3apsiIOBOTO U
' MacCOBOI'0 YUCEI
12.7 DHeprus CBA3U aTOMHBIX sifiep. CBsi3b Macchl U SHEPTUU
128 Peakuuu cunresa u aenenus saep. VICTOUHUKY 3HEpPTUn
' ConHua u 3B€311
12.9 Snepnasg osHepretuka. JleMcTBHE  pPagMOAKTUBHBIX
' M3JIy4E€HUH Ha )KUBbIE OPraHU3MbI
[IpakTuueckue padbOTHI:
HaGmtoneHne CIUIOMIHBIX M JIMHEMYaThIX CIIEKTPOB
1210 U3ITy4EeHUsl.
HccnenoBanue TPEeKOB: M3MEPEHHME SHEPTMH YaCTHIIBI
10 TOPMO3HOMY ITyTH (110 (hoTOrpadusim).
W3mepenue paanoakTUBHOTO (poHa
@usndyeckue SABICHUS B IPHUPOAE: ECTECTBEHHBIN
PaAMOaKTUBHBIN ¢on, KOCMUYECKHE Ty4H,
12.11 PaIUOAKTUBHOE H3JIy4YEHUE MPUPOJHBIX MHHEPAJIOB,
JEUCTBHE PATMOAKTHBHBIX W3IyYEHUN HAa OpPraHU3M
4eJI0BEKa
1219 Texuuueckue YCTPOMCTBA: CIIEKTPOCKOII,

WHIUBUyaIbHBIN JO3UMETp, Kamepa Buibcona




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(OpMHPOBAHHOCTb 0A30BBIX MPEACTABIECHUI O 3aKOHOMEPHOU CBSI3U
U T03HAaBa€MOCTH SBJIICHUM IIPUPOJBI, O POJM DKCIEPUMEHTA B
¢usuke, o cucremooOpasywoomeid poaud QUMK B Pa3BUTUHU
€CTECTBCHHBIX HAayK, TEXHHUKH M TEXHOJOTHH, 00 3BOJIOIHH
¢u3nyecKux 3HaAHUH M MX POJIM B LIEJIOCTHOH €CTECTBEHHOHAyYHOU
KapTUHE MHUpPA, O BKJIAJE POCCHUICKUX M 3apyOCKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTHE HAayKH, OOBSCHEHHE MPOLIECCOB OKPYKAIOLIETO

MHpa, pa3BUTHC TCXHUKU U TEXHOJIOTHI

3HaHUs O BHJAAX MaTepud (BEIIECTBO M TIOJE), O JBIKCHHH Kak
croco0e CyIIeCTBOBaHUS MaTepHH, 00 aTOMHO-MOJIEKYJISIPHOM Teopuu
CTpPOEHHS BELIeCTBa, O (U3MYECKON CYIIHOCTU SIBICHUU NPUPOIBI
(MEXaHWYEeCKHX, TEIJIOBBIX, 3JEKTPOMArHUTHBIX U KBAaHTOBBIX);
YMEHHE pa3anyaTh SBJICHUS 10 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3UYECKOE SIBIICHUE;
YMEHHE paclo3HaBaTh MPOSBIECHUE U3YUEHHBIX (PU3UUECKUX SBICHUM
B OKPYXalOUIEM MHpE, BBIIEISAS HUX CYIIECTBEHHBIE CBOWCTBA
(mpu3HaKH)

Bnanenne ocHOBaMM MOHSATHMMHOIO amnmapara ¥ CHMBOJHUYECKOIO
A3bIKa (PM3UKHU W UCIOJIb30BaHUE UX JUISl pelieHHs] y4eOHbIX 3ajady;
YMEHHUE XapaKTepu3oBaTh CBOWCTBA Tel, (U3NYECKHUE SIBICHUS U

MIPOIIECCHI, UCTIOJIB3YsI PYHIAMEHTAIbHBIC U IMITUPUICCKHE 3aKOHBI

YMeHne onmceBaTh HN3Yy4YCHHBIC CBOIICTBa TET U q)HBI/I‘IeCKI/Ie SABJICHUS,

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

Bnagenue ocHOBaMHM METOJOB HAydyHOTO TIO3HAHHUS C Y4ETOM
CcOOJIOICHHs TIPaBIJI O€30MAaCHOTO TpyAa: HaOMIOJACHUE (PU3MUSCKHUX
SIBJIEHUM

YMEHHE CAMOCTOATEIBHO COOMpATh AKCIEPUMEHTAIbHYIO YCTAaHOBKY




U3 JaHHOTO Habopa 0OOpYIOBaHMS MO WHCTPYKLHHU, OMUCHIBATH XOJ
OTIBITA U 3AIMCHIBATD €0 PE3YIbTAThI, (HOPMYIHPOBATH BHIBOKI;
MIPOBEJICHUE MPSIMbBIX U KOCBEHHBIX U3MEPEHUN (PU3NUECKUX BETUUHH:
YMEHHE IUIAaHUPOBATh HM3MEPEHHs, CaMOCTOSATEIBHO CcOOMpaTh
SKCIIEPUMEHTAIBHYI0O  YCTAaHOBKY 110 HMHCTPYKLHMH, BBIYHUCIATH
3HaUEHUE BEIMYMHBl M aHAJIU3UPOBATH IIOJIYYEHHBIE PE3YJIbTAThl C
Y4€TOM 3a/IaHHOU MOTPEUIHOCTH PE3yIbTaTOB U3MEPEHU;
IIPOBEJICHUE  HECIOXKHBIX  SKCIEPUMEHTAIbHBIX  HCCIIEIOBaHMIA;
CaMOCTOSITENIbHO  COOMpaTh OAKCHEPUMEHTAIBbHYI0 YCTaHOBKY U
IPOBOAMTH  MCCIEAOBAHWE [0  UHCTPYKLUUH,  IPEICTaBISTH
MOJIyYEeHHBIE 3aBUCUMOCTH (U3UYECKUX BEIMYMH B BUAE TaOIUI U
rpauKOB, yYUTHIBATH IMOTPEITHOCTH, JIENIaTh BHIBOJIBI IO PE3yJIbTaTaM

HCCIICOOBaHUA

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

00BsICHEHUS! PU3NUECKUX MPOIIECCOB

YMmeHne oOBSCHATH (PU3MUYECKHE MPOLECCHl U CBOMCTBA Tell, B TOM
Yyhclle M B KOHTEKCTE€ CHUTyallMil NPaKTUKO-OPUEHTHPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISABIISITH IPUUMHHO-CJIEICTBEHHBIE CBSA3H U
CTPOUTH OOBSICHEHHE C ONOPOM Ha M3yUEHHBIE CBOICTBA (PU3NUECKUX

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

VYMeHue pemarh pacu€THble 3agauu (Ha Oaze 2 — 3 ypaBHeHHil),
UCTIONB3Yysl 3aKOHBI W (OpPMYJBI, CBS3BIBAIOIINE  (H3UIECKUE
BEJIMYMHBI, B YACTHOCTH, 3alHCHIBATh KpPaTKOE YCJIOBHE 3a/1ayH,
BBISIBIISITh HEJOCTAIOILINE JaHHbIC, BBIOMPATh 3aKOHBI U (OPMYIIBI,
HEOOXOAUMBIE ISl €€ pelIeHus], UCII0Ib30BaTh CIIPABOYHEIC TaHHBIE,
IPOBOJUTH PACUYETHI M OIEHUBATH PEATUCTUYHOCTH MOJYYEHHOTO
3HAa4YeHUs1 (PU3MYECKON BEIMYMHBI; YMEHHUE OMpPEIeIsiTh Pa3MEPHOCTh

(I)H3H‘-ICCI(Oﬁ BCJIMYHUHEI, HOJIy‘-ICHHOﬁ IIpu pCHICHUH 3aa4n

YMeHne XapakTepu3OoBaTh MPUHLHUINBI JACHUCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHcCJIe OBITOBBIX MPUOOPOB, U MPOMBIILICHHBIX
TEXHOJIOTHYECKUX MPOIECCOB MO0 MX OMUCAHUIO, UCIIONb3Ysl 3HAHUS O

CBOMCTBAaX (DU3UYECKUX SBICHUH W HE0OXoauMmble (DHU3NUECKUE




3aKOHOMECPHOCTH
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YMeHHe UCHONb30BaTh 3HAaHUS O (U3HYECKUX SBJICHUAX B
MOBCEIHEBHON KM3HM JJIs1  oOecrmeyeHHss O€30HMacHOCTH — NPHU
oOpamieHUd ¢ OBITOBBIMH ~ TIpUOOpaMH W TEXHUYECKUMH
YCTPOMCTBAMH, COXPAHEHUS 3I0pOBbsI U  COONIONEHHUS HOPM
9KOJIOTUYECKOTO TIOBEJCHHS B OKPYXAlOIIeH cpele; MOHUMAaHUe
HEOOXOJMMOCTH TMPHUMEHEHHs JOCTIKCHUNA (H3MKH W TEXHOJIOTUH

A PadOHAJIBHOI'O ITPUPOAO0II0JIb30BAHU S

11

OnbIT mnoMcKa, NpeoOpa3oBaHMsT M MNPEACTABICHUS HHPOpPMALUU
(U3NIECKOTO COAEpIKaHUS C HCIOJIb30BAaHHEM HWH(POPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOIMH; YyMEHHE OLIEHUBATh JOCTOBEPHOCTb
MOJIyYCHHOW WHQOpPMAIIMM HA OCHOBE UMCIONIMXCA 3HAHUA W
JIOTIOJIHUTEIbHBIX ~ MCTOYHUKOB;,  YMEHHE  HCIOJb30BAaTh  IpPHU
BBIMIOJTHEHUM Y4YEOHBIX 3aJaHMi HAy4YHO-IOMYJISIPHYIO JIMTEpaTypy
(GU3M4ecKoro cojep:KaHus, CIPaBOUYHbIE MaTepUalIbl, PECYPChl CETH
WuTtepHer; BrnaaeHue 0a30BBIMM  HaBBIKAMU  [IpeoOpa3oBaHUs
uHpOpMallMd M3 OJHOM 3HAKOBOM CHUCTEMBbl B JPYIYH; yMEHHE
co3faBaTb COOCTBEHHbIE IMCBMEHHBIE W YCTHBIE COOOIIEHUS Ha

OCHOBC I/IH(I)OpMaI_II/II/I N3 HCCKOJIBKHMX HCTOYHHKOB




INIEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 3JIeMEHT CO/IepPKAHUS
1 MEXAHUWUYECKUE ABJIEHUA
. Mexanuyeckoe aBwxkeHue. MarepuanbHas Touka. Cuctema  OTCU€TaA.
' OTHOCUTENBHOCTD JIBHXKEHHS
PaBHomepHOe 1 HepaBHOMepHOE JBIKeHHE. CpenHssi ckopocTh. Dopmyna 1Jis
1.2 BBIUMCJICHHSI CPETHEN CKOPOCTH: V = S/t
PaBHOMEpHOE TIPSAMONMHEHOE NBH)KEHHE. 3aBUCUMOCTh KOOPIAWMHATHI TEla OT
BPEMEHU B CIIy4ae PaBHOMEPHOI'O MPSIMOJIMHEUHOIO BUKEHUS:
13 (1) =x,+vt
['paduku 3aBUCMMOCTH OT BpPEMEHHU [UIsI TPOEKIHUHU CKOPOCTH, TPOCKINH
MepeMeNIeHus, IyTH, KOOPAMHATHI TIPH PABHOMEPHOM MPSIMOJIMHEHHOM
JBUKEHUH
3aBUCUMOCTh KOOpPJMHATHI Tela OT BPEMEHHM B Cllydae PaBHOYCKOPEHHOTO
MPSIMOJIMHEWHOTO JIBHKEHHUS:
7
Sl =v,, #1+a,* ;
2
DopMynbl 1T TPOCKIUUA TEPEMEIEHUs, MPOEKIMH CKOPOCTH U TMPOESKIIUH
YCKOPEHHS IPU PaBHOYCKOPEHHOM MPSIMOJIMHENHOM JBUKEHUU:
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 3aBUCUMOCTH OT BpeMEHH IS TPOEKIUU YCKOPEHHUS, MPOCKIIUU
CKOPOCTH, TIPOCKIIUU TEepEMEIIEHUsI, KOOPAWHATHI TP PaBHOYCKOPEHHOM
MPSIMOJIMHEHOM JIBUJKEHUU
CBobGognoe manenune. DoOpMysbl, OMUCHIBAIONINE CBOOOJHOE IMAaJIEHUE Teja TI0
1.5 BEePTHKAIH (IBW)KEHUE TeJda BHU3 WM BBEPX OTHOCHUTEIBHO TOBEPXHOCTH

3emnu). ['paduxu 3aBucMMOCTH OT BpeMEHH s NPOEKLUUU YCKOPEHHS,




MPOEKIIMA CKOPOCTH ¥ KOOPJIWHATBHI TP CBOOOJHOM TAJCHUU Tela IO

BEPTUKAIH

CkopocTh pPAaBHOMEPHOIO JIBMJKEHHUsl Teja 10 OKpyxkHocTtu. HampaBnenue
CKOpOCTH.

®opmyna i BBIUUCICHUS CKOPOCTH YEPE3 PaaUyC OKPYKHOCTH U TEPUOL

oOparreHus:
2nR
L=
T

LlenTpocTpeMuTenbHOe yckopeHue. HampaBieHue NIEHTPOCTPEMHUTEIHLHOTO

yckopeHusi. @opmyiia sl BBIYUCICHUS] YCKOPEHUS:

1.6
2
a. = v
R
®dopmyia, CBSI3bIBaIOIIAsI IEPUOJ] M YACTOTY OOpaIeHUs:
1
V= —
T
Macca. IInotHocTh Bemecta. Popmyra i BBIYUCICHUS IIIOTHOCTH:
_m
1.7 V
1.8 Cuita — BektopHas ¢puzuveckas BennuuHa. CIokeHne Cuil
1.9 SIBnenne nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akon HeroTona:
F=m-a
1.10
CoHanpaBlieHHOCTb BEKTOpa YCKOPEHUS TeJla U BEKTOpa CUIIbI, IEHCTBYIOIIEH Ha
TEJ0
Bzanmopencrteue ten. Tperuit 3akod Herorona:
1.11 F p _Fl—}z
12 TpeHune 1nokos U TpeHue ckoabxkeHus. opmyna 17 BEIYUCICHUS MOYJIS CUIIBI

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 BCECMHUPHOI'O TATOTCHUA:

m, -m,
F=g L1 _2%
R
Cuia TsokecTd. Y CKOpeHre CBOOOIHOTO MaJeHus.
®opmyna 175 BBIYUMCIEHUS CUJIbI TSHKECTH BOJIM3H noBepxHOcTH 3emin: F = mg.
JIBmxenue rtanet Bokpyr Counia. [lepBas KocMU4ecKasi CKOPOCTb.

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

I/IMHy.TIBC cucTeMbl Tel. I3MeHeHne HUMITYyJIbCA. I/IMHYJ'ILC CHIJIbI

1.16

1.17

3aKOH COXpaHEHUsl UMITYJIbCa JIs1 3aAMKHYTOM CUCTEMBI TEN:
D=nyU; i, =const
PeakTnBHOE NBIDKEHNE

Mexannueckasi pabota. @opmyria it BEIYUCICHUS paOOThI CUJTBI:

A=F5ooscx

Mexann4deckas MOIITHOCTD:

=24
I

1.18

Kunernueckas u MOTCHIHAJIbHAasA SHCPIUs. d)opMyna JUI BBIYUCIICHU S

KHHETHISCKOU OHCPIUU:

HE)E
Ey ="

Teopema o kuHeTHuecKou s3Heprun. Gopmyia 1 BHIYUCICHUS OTCHIMAIBHON




OHCPIruM T€jia, IOAHATOrO

HaJ 3eMIIEH:

E,=mgh

Mexanndeckas OHEPIus:

E=E;.+E 2

119 3aKOH COXpaHEHMs MEXaHU4eCKOoU sHeprun. Popmyiia s 3aKOHA COXPAHEHUS
MEXaHUYECKON IHEPIUU B OTCYTCTBHE CWJI TpeHus: E = const.
[TpeBpanieHre MEXaHMYECKON SHEPTUU ITPU HAJIMUNU CUJIBI TPEHUS.
[IpocTeie MexaHU3MBI. «30JI0TOE IPABUII0» MEXAHUKH.
Poruar. MomenT cunsl: M - Fl.
VYciioBue paBHOBECHS pbluara:

M +M +..=0

1.20

[TonsrkubIi 1 HenoaABWKHBIN 0510ku. KITJ[ mpocThix MexaHNU3MOB,
Aﬂrpaqema
JlaBnenue TBEPAOrO TEmA.
dopmyna 11 BBIYMCIICHUS JABJICHUS TBEPAOIO Tea:
_F
P=—-
101 JlaBneHue raza. ATMocqepHoe AaBICHHE.
. I'mppocTaTudeckoe 1aBIeHHE BHYTPH KHJIKOCTH.

@opmyna 175 BEIYUCIEHNS JaBICHNUS 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

Ycnosue nnaBanud Teia. [lmaBanue CYIO0B 1 BO3AYXOILIaBaAHUEC




1.24

1.25

Mexanudeckue KojeOaHus. AMIUIMTYAa, TEPUOJ W YacTOTa KOJIeOaHMIA.

dopmyra, CBA3bIBAIONIAs YACTOTY M MEPUOJ] KOJIEOaHU:

Marematuueckuii M NpPYKUHHBIM MasTHUKU. [IpeBpalieHue sSHepruu Impu

KoJIe0aTeIbHOM JABUXKXCHUH

1.26

3aryxaromue kojaebaHus. BeiHykaeHHbie konebanus. Pezonanc

1.27

1.28

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

CKOPOCTb PacCIpOCTPAHECHUS BOJIHBI:

h=v-T

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

nByX cpell. MHdpa3Byk U yIbTpa3ByK

1.29

1.30

Ipaxmuueckue pabomul

H3mepenne cpenHeill MIOTHOCTH BEIIECTBA; apXMMEIOBOM CHIIBI; KECTKOCTH
OPYXKUHBL, KO3(PPUIMEeHTa TPEHHS CKOIbXKEHUS; paOOThl CHJIBI TPEHUS, CHIIbI
YOPYTrOCTH; CPEAHEH CKOPOCTH IBMIKEHHs OpycKa MO HAKJIOHHOM TIIIOCKOCTH;
yCKOpeHusi Opycka MNpu JBUKEHUM IO HAKIOHHOW IIOCKOCTH; YacTOThl M
nepuofa KoieOaHUN MaTeMaTHYeCKOro MasTHHMKA; 4YacTOThl M MepHoja
Kosie0aHu NPY)KMHHOTO MasiTHUKA; MOMEHTa CHJIbI, JEHCTBYIOLErO HA phIyar;
paboThl CWJIBI YNPYrOCTH MPH MOJbEME Ipy3a C MOMOILBIO HEMOABHKHOTO
6J10Ka; pabOTHI CHJIBI YIPYTOCTH MPHU NOIBEME Ipy3a ¢ NOMOUIbIO MOJBUKHOTO
61o0Ka.

HccnenoBanue 3aBUCHMOCTH apXMMEIOBOM CHUJIBI OT 00BbEMa MOTrpyKEHHOMN
YacTH TeJla U OT IUVIOTHOCTH JKMJIKOCTH; HE3aBUCUMOCTH BBITAIKMBAIOIIEH CHUIIbI
OT Macchl Teja; CUIIbl TPEHUS CKOJIbKEHHS OT CHJIbI HOPMAaJIbHOTO JTaBJICHUS U OT
pOZia MOBEPXHOCTH; CHJIBI YNPYTOCTH, BO3HHMKAIOLIEH B MPYKUHE, OT CTEIECHU
nedopmaruu TPy KUHBI, YCKOPEHUsT OpycKa OT yrila HakKJIOHA HANpaBIISIONICH;
nepuoaa (4acToThl) KOJIeOaHUI HUTSHOTO MasTHHKA OT JJIMHBI HUTH; MEpUOAA
Kojie0aHuM MPYXKUHHOTO MasTHHUKAa OT MacChl Irpy3a M KECTKOCTU IPYKUHBI,
HCCIICIOBAaHNE HE3aBHCHUMOCTH TMEpHOoJa KOJIeOaHW HUTSHOTO MAasTHHUKA OT

Macchel rpysa. [IpoBepka ycinoBust paBHOBeCHs pbplyara
Qusuueckue A6neHUs 6 npupode: TPUMEPbl IBMXKEHUS C Pa3IMYHBIMU
CKOPOCTSIMH B )KUBOW M HEKUBOU IMPUPOJE, IEUCTBUE CUIIBI TPEHUS B IIPUPOJIE U

TEXHUKEC, TMPUIHWBBI W OTIMUBBI, JABMXXCHHUC IIJIAHCT ComHeuynoi CUCTEMBI,




PEaKTUBHOE JIBHKECHUE JKUBBIX OPraHU3MOB, PblYaru B TEJIE YEIOBEKa, BIUSIHUE
atMoc(epHOro MaBJIICHUS Ha XKUBOW OpPraHW3M, IUIABAHHE PHIO, BOCIPUSTHE

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

Texnuueckue yCWlpOlZCI’}’ISCl.' CIIMAOMETP, OATYHUKH IIOJOXKCHHUA, PaCCTOAHUA H
YCKOpPCHUA, OUHAMOMCTpP, I[MOAIIWIIHUKH, PAKCTBI, pblYyar, HOI[BH)I(HBIﬁ n

HeHO,I[BI/I)KHBIﬁ 6J'IOKI/I, HAKJIOHHas IIJIOCKOCTb, IIPOCTBIE MCXAaHU3MBI B 6BITy,

151 COOOILAOIIMECS] COCYAbl, YCTPOWCTBO BOJOIPOBOJAA, I'MAPABIMYECKHUN IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, 3XOJIOT,
UCTIOJIb30BaHUE YIIBTPA3BYKa B OBITY M TEXHUKE

2 TEIJIOBBIE ABJIEHU A
OCHOBHBIE  TIOJIOKEHUS  MOJIEKYJIIPHO-KMHETUYECKOH TEOpUM  CTPOCHUS

2.1 BemiecTBa. Mojenu TBEPIOTO, KUAKOTO U ra3000pa3HOrO COCTOSHUMN BeEIECTBa.
Kpucrannuueckue u amopgHble Tena

59 JBuxenne dyactull BemiectBa. CBsS3b  CKOPOCTH  JBUKEHHMSI YacTHUIl C

' Temreparypoil. bpoyHoBckoe nBmxenue, mudpdy3us

23 CMauuBaHue U KalWUISPHbIE SIBICHUS

24 TemoBoe paciiupeHue u cxarue

2.5 TemnoBoe paBHOBECHE

Y Buytpennsas sneprus. PaGora u Teruonepenadya Kak CHocoObl HM3MEHEHHS

' BHYTPEHHEH 3HEpruu

2.7 Bunel Tennonepenayun: TEMIONPOBOIHOCTb, KOHBEKIIMS, N3JTy4YEHUE
HarpeBanne wu oxnaxnenue ten. KommdectBo  TemyioTsl. Y jaenbHas
TEMJIOEMKOCTD:

2.8
O=am(t,—1)
3aKOH COXpaHEHHWsS PHEPIMHM B TEIUIOBBIX IMpoIleccax. YpaBHEHUE TEIIOBOTO
Oananca:

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

510 UCTapeHus W KoHAeHcaluu. KuneHue IKUAKOCTH. YJAenbHas Temiora

' napooOpa3zoBanusi: L = Q/m

2.11 BnaxnocTs BO3ayxa




2.12

2.13

2.14

2.15

[InaBnenne wu Kpuctauzauus. V3mMeHeHHe BHYTPEHHEW »HHEpPruu Ipu

IJIaBJICHUU U KPpUCTAJJIM3allH. yI[eJIBHaH TCILJIOTA I1JIaBJICHUA:

,_0

m

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

[Mpunnmns! paboTs! TeroBbix apuratenei. KI1/1 TeruioBoro apuraTens

Ipakxmuueckue pabomul

W3mepenne yaenbHOW TEMIOEMKOCTH METAINIMYECKOr0 LUIMHIPA; KOJIWYECTBA
TEIJIOTHI, TOJYYEeHHOTO BOJOW KOMHATHOW TeMIlepaTypbl (UKCUPOBAHHOM
Maccbl, B KOTOPYI OIIYIIEH HarpeTblid IMWIMHIAP; KOJUYECTBA TEIUIOTHI,
OTAAQHHOI'O0 HAarpeThiM LHMWIMHIAPOM, IOCJIE OIYCKaHHUS €ro B BOJY KOMHATHOM
TEMIIEpaTypbl; OTHOCUTEIBHON BIIAXKHOCTU BO3[yXa; VYAEIbHOM TEIUIOTHI
IJIaBJICHUS Jbja. MccnenqoBaHWME M3MEHEHHsS TEMIIEpATypbl  BOABI  MPH
Pa3IUYHBIX YCIOBHUSX; SIBJCHUS TEIUIOOOMEHAa TMPH CMEIIMBAHUHU XOJIOAHOW M

FOqueﬁ BOJBI; IIpOoL€CCa UCIIApCHUA

2.16

Qusuueckue A61eHUsA 8 npupooe. TIOBEPXHOCTHOE HATSHKEHHE U KalWUIApHbIE
ABJIEHUSI B MPHUPOJE, KPUCTAIUIBI B MpHupoae, uznydenue CoiiHla, 3aMep3aHue

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

2.17

3.1
32
33

Texnuueckue ycmpoticmea: KalWUIAPbl, IPAUMEPBI UCIIOJIb30BaHUs KPUCTAIIIOB,
KUJKOCTHBIM TEPMOMETp, NaTUMK TEMIEepaTyphl, TEPMOC, CHCTEMa OTOIJICHUS
JIOMOB, TUTPOMETPBI, IICUXPOMETP, MapoBasi TypOUHA, ABUraTeilb BHYTPEHHETO

CropaHus
OJIEKTPOMATHUTHBIE ABJIEHUA
Onektpu3anus Ten. /[Ba BUa 2IeKTPUYECKUX 3apsI0B
B3aumopeiicTBue 3apsykeHHbIX Tell. 3akoH Kyiona

3akoH COXPAHCHUS SJICKTPUICCKOI'O 3apdaa

34

3.5

SJ'ICKTpI/ILICCKOC ITOJIC. HaHp}I)KéHHOCTL QJICKTPUYCCKOTO  IIOJIA. HpI/IHL[I/Il'I

CYTEPHO3UINH JIEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)

Hocurenu »nektpudeckux 3apsiaoB. JleWCTBHE SIEKTPUYECKOrO MO Ha

NIeKTpUYecKue 3apsabl. [IpOBONHUKY U JUAIIEKTPUKU

3.6

[TocTosiHHBIN AnekTpuYecKuil TOK. JlefcTBus 3nexkTpudeckoro Toka. Cuma Toka.




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

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

3.7 R = pl/S
18 3akoHn Oma ju1s yyactka snekTpudeckoi uenu: [ = U/R
[locnenoBarenbHOE COEIUHEHUE TPOBOIHHUKOB:
L =I,;U=U+U,;: R=R +R,
1 1 1 2
3.9 [TapannensHOE cOEMHEHNE TPOBOAHUKOB PABHOI'O CONPOTUBIICHUS:
U =U;:I=1+I; rR=5,
2 2 7
CwmenranHbie COETMHEHUS TPOBOTHUKOB
Pabota 1 momHOCTh AnekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akoH Jlxxoynsa — Jlenna:
3.11 0= 12 ‘R-t
210 OnbiT Dpcrena. MarHuTHOE TOJIE TPSIMOTO TPOBOJHUKA C TOKOM. JIMHUM
MarHUTHOM MHIYKLIHUH
313 MarauTHoE T1OJI€ TOCTOSHHOTO MAarHuta. B3auMOAENCTBUE MOCTOSHHBIX
MarHuTOB
3.14 JleficTBHe MarHUTHOTO ITOJISI HA IPOBOJAHUK C TOKOM
3.15 Oneitel @apanes. SBnenne snekrpoMarauTHON nHAYKUUU. [lpasuino Jlenna
Ilpakxmuueckue pabomul
N3MepeHne  BIEKTPUYECKOrO0  CONPOTUBICHHUS  PE3UCTOpa;  MOIIHOCTH
AIIEKTPUYECKOTO TOKA; PabOTHI AMEKTPUIECKOTO TOKA.
3.16 UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, BO3HHMKAIOIIETO B IPOBOJHUKE

(pGSI/ICTOpH, HaMHO‘IKa), OT HaIIPs’KCHHA Ha KOHIAX MPOBOJAHHKA; 3aBUCUMOCTU
COIIPOTUBJICHHUA OT JJIMHBI IIPOBOJHHUKA, IJIOMIAAN €0 IMOIICPEYHOIr0o CCUCHHUA U

YACIBbHOTO COIIPOTUBJICHU.




[TpoBepka mpaBuia i AJIEKTPUUECKOTO HANPSDKEHUS MPU MOCIET0BATEIbHOM
COCIMHEHUHU TMPOBOJHUKOB; TMpPaBWIA JJISI CUJIbI DJIEKTPUUECKOTO TOKa MpH

napauieIbHOM COEIMHEHUH TIPOBOJIHUKOB (PE3UCTOPHI U JTAMIIOUKA)

Qusuueckue sA61eHUs 6 Npupoode: SIEKTPUUECKHE SBJICHHS B armocdepe,

3.17 AIIEKTPUYECTBO KHUBBIX OPTaHU3MOB, MATHUTHOE T0JIe 3eMITH, Jpeiid MOI0COB,
POJIb MArHUTHOTO TIOJIST JISI )KU3HU Ha 3eMJle, MOJIIPHOE CUSTHUE
Texnuueckue ycmpoticmeéa: 3IEKTPOCKON, aMIEpPMETp, BOJBTMETP, PEOCTar,
CUCTYMK  DJIGKTPUYCCKOW  DHEPruH,  DIEKTPOOCBETHUTEIBHBIE  MPHOOPHI,
3.18 HarpeBaTeJIbHbIE ANEKTPONPUOOPHI (mpumepsl), INEKTPUYECKUE
NPEIOXPAHUTEIH, dSJICKTPOMArHUT, OJJIEKTPOJBUTATENh TIOCTOSHHOIO TOKAa,
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. Xoxa nyueit B nunze. DokycHOe paccTosiHue JMH3BL. OnTuyeckas cuia
' munH3bl: D = 1/F
3.25 ['ma3 kak ontudeckas cucrema. OnrTuyeckue mprudopbl
IIpakxmuueckue pabomoi
#H##HPar###l13MepeHre  ONTUYECKOM CHUIIbl coOMparomield JMH3bI; (OKYCHOTO
paccTosiHUs COOMPArOIIeH JTMH3BI (10 CBOMCTBY PAaBEHCTBA Pa3MEPOB MpeaMeTa U
M300paxKeHusi, KOTJa MpeAMET PacloiioKeH B JBOMHOM (Qokyce), TmoKa3aTes
3.26 MPEIOMJICHUS CTEKIA.
#i#HPar###lccnenoBanue CBOMCTBa M300pa)keHUs], MOJYYEHHOTO C MOMOIIBIO
coOuparomiel JHH3bI, M3MEHEHHUs (OKYCHOTO PACCTOSIHMUSI JBYX CII0)KEHHBIX
JIMH3; 3aBUCHUMOCTH yIjia MPEIOMJICHHS CBETOBOTO Jiyya OT YIJia MajeHus Ha
TPaHUIIE «BO3TYX — 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
' CBETOBO/IBI
4 KBAHTOBBIE SABJIEHUA
4.1 PamnoaktuBHOCTh. Anb(da-, 6eta-, ramma-u3nydenus. Peaknuu 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 MACCOBOTO 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: CUEKTPOCKOM, HHANBUIAYAIbHBIN JO3UMETpP, KaMepa

BI/IJ'IBCOHa, AACPHAA DOHEPICTHUKA




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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